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OT ABTOPA

Hacrosimuu¥t yue6HUK SBJSETCA NATHIM H3JAHWEM BBILIEAINETO B
1966 r. yueGHOro mocobus «YCTPOHCTBO CylHa» (BTOpOE HW3JaHHE
ony6ankoBaso B 1970 r., Tperbe — B 1978 r., ueTBepTOE -~ B
1982 r.) u npexna3HauyeH AJs NOATIOTOBKH MO .OAHOYMEHHOMY KYPCY
B npodecCHOHANIbHO-TEXHUYECKHX YUMJHILAX KBaludHIMPOBAHHLIX
paGouux JAJisi CyNOCTPOUTENbHOH MNPOMBIUIJIEHHOCTH.

Copepxaiuecs B 3TOH KHUTe CBeleHHS 06 ycTpoHcTee H o6opy-
JIOBAHHH CYJHA, €r0 OCHOBHBLIX MOPEXOJHBIX H 3KCIJIYaTaHHOHHBIX
KauecTBaX MOMOIYT YYaIIMMCH TPH TOCJENYIOUleM M3YYeHHH AUCHMIM-
JIMH 10 JI060H CYZOCTPOUTENBHOH CHenualbHOCTH.

B yue6GHuKe mpuBeieHbl KPaTKUfi MCTOPHUECKHH 06aop pa3BHTHS
CYNOCTPOeHHS M KJaccuHKauus CYLOB rpaxinaHckoro d¢uiora. Pac-
CMOTpeH LIMPOKMH KDYT BOnpocoB. HekoTopnle M3 HHX, B OCHOBHOM
OTHOCSILIIHECH K TeMaM, H3yyaeMbM B APYruX Kypcax, H3-3a OrpaHH-
YeHHOro ofbeMa u3JIOXeHbl KoHCnekTHBHO. Hanbosee BaxkHbie 14
KamJI0ro CyRoCTPOUTENs CBeleHHs (HanmpuMmep, 06 OCHOBHBIX Mope-
XOJIHBIX KayecTBaX CYJLHAa) mpeicTaBieHbl Gosnee moipobHO, 4eM 3TO
npelycMaTpuBaercss nporpamMmofi. ABTOp YUMTEIBaJ, 4TO BO3DOCIUHA
oblieobpa3oBaTesbHbI YpOBEeHb PaGOYUX MO3BOJUT UM YCBOMTH 3TOT
marepuaJs. [lasi yno6CcTBa nojb30BaHKS JaHHbIE, BHIXOJSILME 32 DAMKH
o6si3aTeJIbHOH NpOrpaMMbl, HareyaTaubl MeJKHM LWIPH(DTOM.

Bce oT3bIBBI H nOXenaHus npoch6a HANPaBJAIThL 1O agpecy: 191065,
Jlenunrpaxn, ya. Ioroas, 8, uznareanctBo «CyRoCTpoeHHEY.



BBEJAEHHWE

Mopcko#i TpaHCOpPT HrpaeT B XO3sHCTBEHHOH >KM3HM HaIlled CTpaHH
OueHb BaXKHYIO posb. KpenHymiMe U pacIUHpPSIONIMECS MEXIYHapol-
Hele skoHoMuuecKre cBs3u CCCP cnocofCcTBYIOT YBeJHYEHHIO I'pYy30-
ofopoTa, B OCYUIECTBJEHHH KOTOPOrO 3HAUHTENbHYIO POJb HIDPAIOT
MOpCKHe Cyza, SBJAAIMIHeCS NOIYac He3aMEHHIMBIM TPAHCHOPTHHIM
CPENCTBOM.

st nepeBO3KH OTPOMHOIO KOJHUYECTBA BHEIIHETOPTOBHIX IPY30B,
CpeId KOTODHIX BeIVIIee MeCTO 3aHHMalT HedTb, JecOMaTepHAJH,
CHIy4¥e TPY3H, pasJjinunoe ofopyioBavhe H MeXaHW3Mbl, Tpefyercs
MHOTO CNeLHaJH3HPOBaHHBIX TPAHCIOPTHBIX CYJ0B — TAHKEPOB, JECOo-
BO30B. KOHTEHHEPOBO30B. CYJOB I/t IePeBO3KH HABANOYHLIX IPY30B,
a TAKiKe CYXOTpY3HBIX CYN0B ofuiero HadHaueHds. ToJbko 3a nocaen-
Hve 20 ser ofmas rpy30NOABEMHOCTH OTEYeCTBEHHOIO MOPCKOrO
TpaHcHOpTHOTO (dIoTa yBennunjack Gojee 4eM B 10 pas, B ToM uHC/Ie
3a IX narunetky — Ha 15.4 % . CooTBeTCTBEHHO OLICTPO pacTeT
ofveM rpysonepeBo3ok: B 1985 r. no cpasHeHuio ¢ 1975 r. oH yBe-
maungcs Ha 22,8 %.

Hama crpana. oMbiBaeMag uYeTHIpHAAUATBIO MOPAMH, JOJXKHA
uMeTb GOJIbIIOe KOJNHYECTBO CYNOB [1751 BBINOJHEHHS KaOOTaXKHBIX
NepeBO30K. T. €. 1J NePeBO30K MeXIY COBETCKHMH NMOPTAMH OLHOTO
Mopsl (Masblfi KaGoTaxk) M/ MeXKIy IOpTaMM pasHBIX Mopel (60Jb-
woft kaborax). B npubpexubix pafioHax, ocofenHo B pafionax Kpai-
Hero Cesepa v Jlanbnero Bocroka, va UepHoM Mope — Mexly YKpau-
Ho#, KpeiMoM # KaBKa30oM, — MOpPCKHE TPAHCHOPTHBIE CYAA SBASIOTCS
Hanbosiee BHITOIHBIM, a MHOTHA H €IMHCTBEHHBIM CPeICTBOM BBO3a
H BbIBO3a CHIPbSl H NPOMBILLIEHHOH NPOLYKIHH, nepeBosxn naccax;H-
poB M mp.

Bonbmas apoTskeHHOCTb BHYTPEHHHX BOIHHIX NMYTeH, HMEIOUIHX
ocofoe 3HaUeHHe B HEKOTOPHIX palioHax CHOHPH, H HH3KAsl CTOHMOCTh
NePeBO30K TI'PY30B PeYHBIM TPAHCIOPTOM ONpENeJIOT NOTPeGHOCTD
Haille#l CTpaHbl B DEUHHIX M 03epHHIX cyrax. [lo oGremy nepeBosox
TPYy30B PEYHOH TpPAaHCNOPT CCCP 3aHMMaeT ONHO H3 INepBBIX MecT
B MHpe.

Ilns ocBoeHWS OrpPOMHBIX BOJHBIX GOTaTcTB CTpaHwl Tpefyercs
60JIbIIOE KOJNHYECTBO NPOMBICJAOBHIX NOOHBAIOUIMX H 06pabaThBalo-

4



IIHX CYAOB, a TaKXe HNpPOMBICJOBHX 0a3 pas3jHYHOTO HA3HAYEHH .
Cefiyac pubonpombicioBelli ¢uior CCCP 3aHumaeT 0oJHO H3 NMEPBHX
MeCT B MHpe no Ho0bive PGBl H MOPENpPOLYKTOB,

Hns ocoenns CeBepHOFO MOPCKOrO MYTH, NIPeBpAleHHOrO COBET-
CKHMH MOpAKaMH M TNOJSPHHKAMH B PperyJspHYIO TDAaHCHOPTHYIO
JIHHHIO, HeOGX0ANMO GOJbIIOE KOJIUYECTBO JEJOKOJNOB H Tpchnoprrx
CYIOB JIelOBOFO NJaBaHHUS.

HyxHm cypa O/ H3yyeHHS M OCBOEHHA 6orartcTs MHpOBOr‘O
OKeaHa M KOHTHHEHTA/JbHOro wWenbda,

Hakonen, orpomuas mopckas rpanuna Coserckoro Coio3a fOMxHa
HaJeXKHO OXpaHATbcA Kopabagmu Boenno-Mopckoro ®Paora.

3azaya NMONOJHEHHS MOPCKOTO W peyHoro ¢Jora HameH CTpaHbI
HOBBIMH CyJaMH peaercss paGOTHHKAMH CyJOCTPOHTE/IbHLIX 3aBOJIOB,
KOHCTPYKTOPCKHX Ol0pO, Hay4HO-HCCJeJ0BaTeNbCKHX HWHCTHTYTOB,
a TaKXe MHOTHX NpPeNNpHATHH IpPYTHX OTpac/ell MPOMBIIJIEHHOCTH,
BBIMOJHAIOMMX 3aKasbl' LA CYAoCTpoerus. boabmas poar B cosia-
HHH Cyj0oB OGyAyllero NpHHAAJEeXHT MOJOIbIM CYNOCTPOHUTENSM, MJis
KOTOPHIX IIpellHa3HayeHa 3Ta KHHra.



FnaBa nepsan

KPATKHUA UCTOPHUYECHKHH
OB30P PA3BHUTUSA

CYAOCTPOEHHUA

§ 1.1. BosHHKHOBeHHE CyAOCTpoOEHHA
H anoxa napycHoro ¢ota

UesoBek HauaJj nJaBaTh MO BOJie ellle B JOHCTOpHYECKHe BpeMeHa.
[lnor, cBA3aHHEIN U3 OpeBeH, a NOTOM YeJIH, BBIJOJOMEHHLIH H3 CTBOJA
IepeBa, ObIIM IepPBBIMH COODYKEHHSIMH, CO3JAlHBIMH [EepBOOHIT-
HBIMH JIIOABMH AJIsl NMepeiBHAKeHHs no Bofe. Ilpown TeiCsHyesaeTHs,
H Ha CMeHY NpOCTeHIUUM [1JTaBYUHM CPeACTBaM HpuIIIH GoJsee Ca0K-
Hble — TIOABUJIHCH OOTAHYTHIE KOXKeH JONKY H JadbH, IPHBOIHBIIHECS
B JBHMJKEHHE MYCKYJ/JbHOH CHJIOH YesioBeka IIDH [OMCIIH Becell.

I'peGuble MopcKHe cyna, NoCTpoHKAa KOTODHIX Hauanacs B /Ipes-
Hem Basusone (npumepuo B XVII B. 1o u. 3.), nosroe Bpemsi Oblau
€IMHCTBEHHLIM CpPeJCTBOM COOOLIeHHs 1o Mopto. Ha HHX coBepinauch
TOProOBbBIE 3KCHEHLHH, BOeHHbIE 110X0Ab. Heckoabko nosxe, B XV —
XI1 BB. 10 H. 3. cyxocTpOeHHe HauaJoO pasBuBaThcs B [lpenHeMm
Erunte, 3atem B I'peuvn u Pume. IloBhillenns CKOPOCTH MODPCKHX
CYyJ0B TBITAJHCh JAOCTHTHYTb YBeJMUYEHHEM KOJIH4ecTBa TIpeOLoB,
KOTOPHIX pasMelllajii HHOTJa B HeCKOJbKO sipycoB. Tak. B X—V BB.
10 H. 3. MOSIBUJINCH YHupemst, bupemor U mpupemol (mpuepst), T. e.
CyZa, Ha KOTOPHIX IpebuHl CHAAH B OAHH, 1Ba H TPH SApyca COOTBET-
crBenHo (puc. 1.1). Oxnako naxe Tpupema NepeiBHranach CO CKO-
pocTtbio 12—13 kwm/u.

¥YKe B Te BpeMeHa Cyjia, NpeAHasHAYCHHBle 11 GOeBBIX onepalui
4 JUI TOPTOBJIH, CTPOHJIH 10-pasHoMy. Bosee OnicTpoxoanbiMu Oblyid
6oeBble KopabJd. Hx nesann y3KMMH U JUIHHHBIMH, 4TOOBI Pa3MeCTHTD
B HUX nofoJblue rpebioB. 3aTO TOprobble cyaa ObIJIM IHMpe, BMECTH-
TeslbHee (MX IpysoliodreMHOCTb AocTurana 300 1). 'maBibIM 0pYyKHeEM
foeBLIX KopalJiefi cayxua TapaH — OpeBHO, HHOI4a OKOBaHHOe
XKeJsle30M, WM MeTaliM4yecKas OTJIHBKA, pacrojoxeHHas B HOCY.
Ha nany6e GoeBuix KopabJell — nexmepax — ycTaHnaBJHBa/IH MeTa-
TeJbHbIe MAaIUHHHEL.

Muoro caenann ans pasBUTHA CYAOCTpOEHHA (HHHKHHUBI, Hace-
JAABIIHe BOCTOuHoe noGepexne Cpexusemuoro mops. OHH Owlu He
TOJIbKO XOPOLUHMH MOPeXO0IaMH, HO H NPEKPACHLIMH CYLOCTPOUTE/ISMH .
QuHUKHHCKHE JlepeBsiHHbIe Cyna {puc. 1.2) oranuanucn ofujvem
pesHnix ykpawenuii. Ha Hocy cyaHa yacTo usobpaxaJy oWaHHYI0
roJioBy — 3mbJeMy (PUHUKHHACKOIO Hapoa.
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Puc. 1.1, T'peueckas Tpupema ¢ Tapanom (V B. A0 H.9.)

PasBuBajioch CyAocTpoeHHe H B ApYrHx crtpaHax. K rayGoxoii
JAPEBHOCTH OTHOCHTCH YNOMHHAHHA O OBICTPOXOJAHMX CYAaX NHOJH-
He3HHLEeB, HaceNsIBIIMX Pa36poCaHHbIe Ha THICSYH KHJIOMETPOB OCTPOBA
B I0ro-3anafgHoil yacti Tuxoro oxeaHa. OHH TIepBLHIME CO3/aJH OYEHR
OCTOHYHBLIE JBYXKOPHYCHHIE MJOTH — KAMamMaparbl, HAHTEpeC K KO-
TOPHIM CHOBA NMPCHBHJCH yXKe B Hallld JHH.

3HaMeHUTH H KUTaHCKMe OXOHKW, TOofABHBIIHecA okoJio 4000 ner
TOMY Hasaf H O CHX NOp BechbMa pacnpocTpaHenHme B Kutae. dtu
JIOAKH YHOOHEI H MOPEXOJHHI. .

Puc. 1.2, OunHKHiCKoe toprosoe cyano (VI B. go H. 3.}



Puc. 1.4, Tanepa cpennsemMuomopckas (XV 8.)



H3o6pereHHrlft KutafinaMH Mar#HHTHHA KOMmac cCroco6CTBOBAJ
pa3sBHTHIO CYJOXOACTBa, a CJeloBaTeJbHO H CYIOCTPOEHHH, Kak
B caMoM Kutae, TaK M B ApPYyrux crpaHax. [lepBbIMH 3aHMCTBOBaJH
aT0 H3o6pereHHe apalbl, YbH [epeBSHHBE (M3 HErHHIOMETO B BoAe
THKOBOI'O JepeBa), cyla — 0oy — C yCIeXoM COBeplIajii JIJIHTeJib-
Hble Nepexoibl B OaccefiHe Muauiickoro oxeana.

Havano cymoctpoenuss W cynoxoncrBa B PocCHHM TakKe yXOAHT
BO BpemeHa TIJYGOKOH JApeBHOCTH. ApXeoJIOTHYeCKHe HaXOAKH Ha
p. IOxunifi Byr, na no6epexbe Jlanoxckoro ozepa H B Apyrux Mecrax
CBHJETEJILCTBYIOT O TOM, YTO jpeBHHe cJiaBsiHe yxke GoJsiee 3000 ser
TOMY Hasal CTPOHJH YeJHH-OAHONEPEBKH, JIOAKH H3 NPYTbEB, KODH
uad Koxu. Ha cmeny MM npumuin 6oJiee CJOXKHBIE H MODeXOAHBIE
200uu (aadou), Ha KOTOPHX NJiaBa/JK no YepHomy mopro B Koncran-
tudonosib. B XII B. mnoayuuam pacnmpocTpaHeHHe 3amOpOKCKHe
«4afiKi», BOOPY>XeHHEIe BeCJaMH M HeGOJIbIIMM napycoM. DTH GHiCTpo-
XOJ/IHBbIE CYJa, KOTOphIe BMelaau 10 70 Ka3aKoB, 6blH 60eBbIMH KOpa6-
JSIMH H COBEpIIAJd BOEHHHIE MOXOIHI.

K IX—XI BB. orHOCAT nepuox 6ypHOTO pasBUTHs CYAOCTPOEHMS
Ha cesepe Poccuu. B 3T0 Bpemss HOBropOAUbI BeJH OXHBJIEHHYIO
TOPTOBJIIO CO CTpaHamu B GacceiiHe BaATHHCKOro Mops, XOAMJH Ha
cesep B Bapenueso u Besoe mops, rie mpoMbimisiH puby H MOp-
CKOTO 3Beps, a MOMOpH! 10X0AuaH Ao Hosoit 3eman u llnuuGeprena.

Pycckue ceBepHble Mopckue sadbu (puc. 1.3) MOAHHMAMH OKOJIO
200 T, OBLIM yCTOHYMBHEI H MOpeXoXHBI. CKOpOCTh HX ROXOJZHJA AO
7 y3 (okosao 13 km/u).

[ToMopckre H cuOGHpPCKHE KOyu — MJIOCKOJOHHHE OLHONaJNyGHEIE
OJIHOMA4TOBBIE CYJa IJMHOH OKOJO 20 M H TPy30HNOABEMHOCTBIO JO
30 T — pepeABHTraJHCh NOXA BeCJaMH H NapycaMH M3 OJIEHBHX LIKYP
CO CKOPOCTbIO 5—6 y3 U CJyXKHJH AJIsl TIOXOA0B N0 pexaM u npubpex-
HeiM yuactkam Cesepuoro Jlenosurtoro okeana. HMIX MoXHO cYHTaTh
nepBLHIMH CYZAaMH JIeJOBOTO IIAaBaHHA.

C pa3sBuTHeM HAYKM M TEXHHKH IOCTENEHHO YBEJHYHBAJHCh
pasMepsl CYAOB M COBEpIICHCTBOBAJOCL NapycHOe BOODPY:XKeHHe,
a Takie CO34aBajIACh HOBHIE HaBUTAaUHOHHbIE NMPpHOOpH H CyHOBOE
obopynosanne. OpHako rpeGHeie BoeHHble KopabuH, KOTOpHE BIO-
CJICICTBMH Ha3bIBAJH 2aepamu, y4acTBOBAJH B MOPCKHX CpaKeHHAX
ellle CpaBHHUTEeJbHO HeAaBHO — okoJo 200—300 Jger ToMy HasaZ
(puc. 1.4). Ha ranepax B KauecTBe BCNOMOrarTeJIbHOTO ABHIKYUIETO
CpelCcTBa yCcTaHaB/JMBaJH napyca. IlepBbie napycHble TOProsbie CyAa
nossuauch B JlpesHem Erunrte okoso 3000 ner no H. 3.

IlepBbIMH 9HCTO NApPYCHBIMH CYLAMH MOJXKHO CUMTaTh MOABHB-
mvecs: B8 Espone B XI1I B. neghee — 0aHOMAyTOBBIE CYAa C BHICOKHMH
Gopramu H GalIHSAMH B HOCcYy M KopMe. B KopMoBoii 6alllHe B HECKOJIbKO
APYCOB pasMemaIuCh KalOTHl, a3 TaKXKe KOMaHAHBIH NOCT yrnpaBJieHHs
cyaHoMm. Hedbl GblNM MHPOKHMH, THXOXOIHEIMH H OTJIMYaJHChb 60Jb-
woit rpysonoxbemHocTbio (1o 1000 T rpysa uau no 800 naccakHpoB),
HMeJId H30THYThIe ITeBHH. B KauecTBe pyJs Ha HHX HCIOJIb30BaJOCh
pyJieBoe BecJio.
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Puc. 1.5. I\apasenﬂa Xpucrodpopa Koaymba «Canta Mapusa»
(xorey XV B.)

B snoxy Besnnkux reorpadpuyeckHX OTKPHTHH HauGoJjbliiee pac-
npocTpaHeHHE MOJYUYHJIH Kapaseanb. — TPeX- HJH YeThlpeXMauTOBhbie
Cylla c o4eHb BLICOKOH KOpPMOH, HH3KHM HOCOM H CJIOXHOH cHCTe-
Moii mapycoB (puc. 1.5).

PacuinpeHnHe TOpProB/JW MeXJAy CTpaHaMH, a CJeJoBaTeJbHO, H
MopenJiaBaHusi Tpe6oBa/io yBEJNHYEHHSI TI'PY30MONBEMHOCTH M CKO-
pOCTH CYJAOB, yJAYy4YIIEeHHS HX MOPeXOAHLIX KauyeCcTB H YBeJHYeHHs
6oeBoit momu. Tak mNOABHAHCH OBICTPOXOJHLIE 2aAUOHG, aeliniot,
nuHace, a 3aTeM ghpeeambr — TPeXMauTOBbIe KOpalbJH ¢ ABYMS apTHJ-
Jepuiickumu naiy6amu. Hx ckopoctb pocrurana 10 y3 (18,5 km/u).
JByxMauToBble MapycHhle CyAa C NPSMBIMH MNapycaMH Ha3nBaJH
6pucamu. Bapxu vuMenn TpH HJH dYeThIpe MAdYTH: KOPMOBasi MayTa
HecJa KOChle Mnapyca, a OCTaJ/ibHele MadThl — IIpsMbIe.

OCHOBHHIM THIIOM TOpPTOBOro nmapycHoro cygia B XV—XVI Bs.
Obly1a twxyHa ¢ IBYMA-TpeMs WJH GoJiee MAYTaMH B KOCHIMH IapycamH.
[IXyHbl cyuTaNUCh HauGoJiee IKOHOMHYHBIMHE CYJaMH,TaK Kak C ympa-
BJIEHHEM KOCHIM [ApYCHEIM BOOPYJKeHHEM JIETKO CHpasJ/saiack CpaBHH-
TeJbHO HeOoJjbiass KoMaHAa. OJHAKO 3TH CyAa ObLJIM HeyCTOHYHBHI
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Puc. 1.6. OcHopHBle THIE NapycHmX CynoB: a — bperaT; 6 — LIXYyHa;
¢ —- Gpur;, ¢ — 6apk; 0 — 6pHuraHThHa (WIXYHA-GpHT); e — GapKeHTHHA
(mxyHa-6apk)

Ha Kypce, MO3TOMY HX CMEHHJIK CYJa CO CMelIaHHLIM NapyCHLIM BOOpPY-
XeHHeM: 6pueanmunst (AByXMauToBble) B 6apxkesmurst (TpeX-, YeTHI-
peXMayToBhIe), Y KOTODHIX NepBasi OT HOCAa MauTa HmeJa HpsMhie
napyca, a ocTajbHble MauThl — Kochle (puc. 1.6).

BepmnHoit coBepmeHCTBA MapycHBIX TOProBbiX CYJOB CTaJH IO-
ABuBIKecsa B cepennHe XIX B. xaunepot, oriAuyaBmuecs 6OJbINOH
NJI0IAJbI0 MAapyCHOCTH M peKOpAHOH ckopocthio (puc. 1.7). Onm
CJAYXHJH JAJsl NepeBO3KH NAaccaXHPOB M LEeHHBIX I'Py30B — aBCTpa-
JUHACKON 1epcTH M KHTaHCKoro yas (BCJEACTBHE Yero MX M Hashl-
BaJIM «4aifHBIMH» Kaunepamu). [nnua xaunepos nocrurana 60—80 M,
rpysonoxsemMHocte — 1000—2000 T, a ckopocts 18—19 y3 (33—
35 km/u). Ha tpex-uersipex Mautax Kjaunepa (camas BBICOKas H3
HHX — rpOT-MauTa — BO3BhILaJack Gosee yeM Ha 60 M Haj many6oit)
pacrnosarajuch OCHOBHbIE MpAMBIE H JAOMOJHHTENbHBIE KOCHE Napyca
obmei naomanbio okoao 3500 m2. B 1855 r. «uaiiublil» xaunep «[l xemc
BeiiHc» moctaBua MHPOBOM pekopn ckopoctd — 21 y3 (39 xm/u).
Tako# CKOPOCTH MOr'yT MO3aBHIOBATh Jae COBPEMEHHHIE TOPrOBHIE
Cyla C MeXaHHYEeCKHMH JABHTATENSMH. ° :

n



Puc. 1.7. «Yafinuify gannep

Pruc. 1.8. Tlepeuifi pycckuii BoeHHul Kopabab «Opes»
(1669 r.)



B Poccun XV—XVI BB. peryasipHoro Mopckoro ¢uiora He 6u10 —
CTPOMJIH JIMIUb OTAeJbHbIE MOPCKHe CyJa. OAHAKO H Ha HHX pYCCKHe
MOpeXo/(bl COBEPIUNJH HeMaJlO BBHIAAIUIUXCS MOPCKHX NYTELIECTBHH
(naaBauus Adanacuss Hukuruda B Ilepcuio, Huguio H Adpuky,
Cemena JlexxneBa yepe3 Bepunros nposnue, Epodes XabapoBa BLoJb
CeBepo-Boctounoro moGepexbst A3ud u &p.).

Hoppifi 3ran B pasBUTHH pYCCKOTO CYAOCTPOEHHS Hadaucs
B XVII B. B. 1669 r. na Bepdu B depunose (Ha p. Oxe) Gbl1 NOCTPOEH
nepBblR PYCCKHH BOeHHHIH Kopabmp «Opea» (puc. 1.8). B 1696 r.
Bosipckas ayma mo npeanoxkenuto Ilerpa I npunana peuenue —-
«MOPCKHM cyjaM ObTb». Bpiiawmyocs posib B CO3LaHHH PYCCKOTO
BoeHHO-MOpcKoro. ¢uiora ceirpan Ilerp I. Ilop ero pykosoacTsom
HaulHaeTCsl MOCTPOHKa cyRocTpouTeanHuix Bepdein B IletepOypre,
Apxanrenscke, Ononue, Crapo#t Jlagore, HoBropose, Boponexe —
Bcero okoso 30. Ocofoe BHHMaHHE YyIEJsJOCh PAa3BHTHIO PYCCKOM
KopabespHo# Hayku. OcHoBaHHbie 1o unuyuaruse Ilerpa I Mopckas
akazemus (1716 r.) u Axagemus Hayx (1724 r.) corpany 3HaddTeNb-
HYIO POJIb B Da3BHTHH CylocTpouTeNbHOH HAaykK. B 1749 r. B Iletep-
Oypre Obl1 H31aH NEPBBHA B MHpe KJaccH4eCcKHH TPYA IO TEOpHH
xopabast «KopabGesbHasi nayka», Co3ianHbiil uieHoM [lerepByprekoit
Akanemun Hayk BeLiaoUHMC st yueHsiM J1. Ditrepor. K konny XVIII 8.
Poccus npeepaTtHsiack B MOTYLIECTBEHHYIO MOPCKYIO JEDKABY.

dnoxa napycHoro ¢Jora 3akoH4Yuaach B Havane XIX B.

w 4

§ 1.2. MapoBble cypa M MenesaHoe CyloCTPOEHHE

B 1807 r. no npoexty amepukaHckoro uixenepa Pobepra ®yabToHa
6Ll TIOCTPOEH KOJECHBIH (1apoXod «KJepMOHT», KOTOPHIH CHHTAIOT
nepByiM B MHpe peuHbM napoxoioMm. Ha Hem Onla ycTaHoBJeHa
H3TOTOBJICHHAS B AHI/IMI napoBas MalmKHa ¥Yarra MolHocTbo 21 7. ¢.
(15,4 xBT). Ilepsriit pefic napoxon coBepuwdJ no p. I'ya30H co cKo-
poctbio okoso 4,5 y3 (8,5 km/u).

B 1815 r. Ha Axmupanreiickom 3aBoje B ITerepGypre 6bL1 nocTpoeH
nepBLfl B MHpe Mopcko# mapoxon * (puc. 1.9), npesnasnadasumiics
Ans auauH Ilerep6ypr—Kpoumraar. On OblJl KOJECHEM C AepeBsiH-
HBIM KOpNycoM. MOIMHOCTE €r0o NapoBOH MalHHK! paBHsJacs 4 J. c.
(2,9 kBT), cxopocts — 5 y3 (9 KM/u).

B 1817 r. na Mxopckom 3aBojie 6Bl NOCTPOEH MepBbIfi BOEHHBIR
KoJecHbIli napoxox «Ckopblfl» ¢ NapoBOf MAalIMHOH MOIIHOCTBIO
30 n. c. (22,1 kB7).

IlepBriM napoBbiM CYRHOM, nepeceKuHM ATJaHTHUECKUH OKeaH
B 1819 r., 6bl1 aMepuKaHCKHH TpPeXMauToBHll KOJECHbI#l NMapoXoi
«CaBanna» BojousmerienueM 350 T, HMeBIIMH H MOJHYIO NAPYCHYIO
OCHACTKY (KCTaTH, CBOHl mepBolil pefic 4epe3 ATnaHTHYECKHH OKeaH
«CaBaHHa» cOBeplUHJIa B OCHOBHOM MOJ MNapycamu).

* D10 cyaHO H3BECTHO NOJ HasBauueM «EJjH3aBera», KOTOpoe, NO-BHAMMOMY,
eMy ORIIC OPHCBOEHO MO3XKE.
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Puc. 1.9. Ilepsuit B Mupe Mopckoit napoxoa «Eansasera» (1815 r.)

IpebHble Koseca Ha MOPCKHX cyAax, ocoOEHHO B YCJOBHAX BOJ-
HEHHUsl. MJIOX0 pafoTatu (06HaXKaJHCb NpH Kadke), 4acTO JOMAJHCh.
Bckope Hx 3aMeHH/H rpe0HBIMH BHHTAMH, KOTOpBle B KayeCTBe CYHO-
BOro ABHXHTens ObIJIH MpeNoxeHnl eute B 1752 r. M3BecTHRIM yue-
HbIM, uieHoMm [lerepGyprckoit Akapemuu Hayk Jl. Bepuyanu. Tlep-
BBIM PYCCKHM BHHTOBHIM CYZHOM Obla1 (peraT «Apxumen», MOCTpPOeH-
Heift B 1848 r. Ha HeM ycraHOBJeHa mapoBas MalliHHa MOLIHOCTBIO
300 a. c. (220,6 xBrT). '

B neppoii.nososune XI1X B. Ha CMeHy JepeBAHHBIM KOHCTPYKIHAM
NPHXOAT »keJesHble. B 1843 r. OblI0 mMOCTPOEHO CYHAHO H3 KeJe3a
«I'pest Bputh», a B 1858 r. — ruranrckuit (anuHo#t 211 M) anraui-
CKHH OKeaHCKHH naccaxupckuil napoxof «I'peiir Mcrepn» ¢ mapoBolt
MamuHOH MomHocTho 3400 n1. c. (2500 xBrT). :

Bropasa nososuHa XIX B. 03HamMeHOBaJach HOBBLIMH HpPOTpPECcCHB-
HBIMH HM3MeHEeHHSIMH — JIJISl [OCTPOHKH CYAOB HAYMHAIOT MPHMEHSATh
CTadb., ‘

Pa3sBuTHI0 cyRoCTpOeHHS COCOGCTBOBAJIO NaJsbHelfillee COBEpLUeH-
CTBOBAHME H YyBeJHYeHHe MOUIHOCTH CYJAOBBIX MAapOBLIX MallHH,
a Takxke co3fanue 6oJlee SKOHOMHUHBIX NapOBLIX TYPOUH H ABHrartesed
BHyTpeHHero cropadHs. Mcnosb3oBanHe mapoBHX TYpOWH Ha cynax
Hayanock ¢ 1901 r. B AHrJivy, ¥ B JajbHelilIeM OHHM NOJYUYHAH WIHPO-
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KOe DacnpocTpaHeHHe Ha KpYINHHX OKeaHCKHX CyJaX H BOEHHHIX
KopabJsix.

IlepBbIM B MHpE TeNJIOXOJOM, T. €. CYAHOM C ABHrarejeM BHYTpEH-
HEro CropaHusi, paGoTalIUM Ha CPAaBHHUTENBHO AEIIEBOM HedTsHOM
TonuBe, ABjasercs nmocrpoenHoe B 1903 r. B CopmoBe pednoe Hedre-
HanuBHOe CYAHO «Banpan», Ha KOTOpOM 61:1.71)}1 YCTAHOBJIEHH TPH OTe-
YeCTBEHHRIX IH3ess1 MOmHOCTBIO 1o 120 n.7 c. (88,2 kBT) raxani.
TlepBHIt B MHpe MOPCKOM TeNJIOXOK «Jleno» Bopousmemennem 8000 T
6BbLJI TAKIKE NOCTPOEH B Hale# crpade B 1907 r.

B 3TH Xe roipi HaleJ NpPakKTHYECKOe NpPUMEHEHHe NpelJIoKeH-
e eme B 1838 r. pycckum akagemukom B. C. {Iko6H npHHIHA
3JIEKTPOJBHXKEHH S, T. €. BpaumeHHs rpeOHOro BHHTA NPH MOMOIIH
3MIEKTPOABHIaTe/sl, MUTAEMOr0 OT aKKYMYJATOPHLIX 6aTapefi HJH OT
reHeparopa 3JICKTPHYECKOrO TOKa, BpAallAeMOro ApyrdM ABHraTe/ieM
(mapoBofi TypOuHO#, Au3eseM H T. A.). Tako#l cnoco6 okasascs 0CO-
6eHHO NOJIE3HLIM AJI TEX THIIOB CYJOB (HampuHMep, JIENOKOJOB, Tpa-
yJIepOB, XeJe3HOLOPOXHBIX apOMOB H T. II.); KOTOPHIE [0 XapakTepy
cBoelf paGoTH HYXJAKWTCS B 9acTOM peBepCHPOBaHHH (nepexone
C mepefHero Ha 3afHUH XOI), H3MEHEHHH CKOPOCTH H T. A.

§ 1.3. CoBpemeHHOE FpaMpaaHCHOe CYBOCTPOGHHe

H NEepCNeKTHUBbLl ero pasBHTHA

3a mocsenHue ABaAunaTh JeT o0beM MHPOBHIX MOPCKHX Tpy3orepe-
BO3OK yBeJHuHJcs B 3,7 pasa, coctaBuB B 1988 r., okojo 3,6 Mapx. T.
CooTBeTcTBEHHO pPOC TOHHAXK MHPOBOrO TPaHCIOPTHOro ¢JoTa, KOTO-
DB 32 3TOT e NepHOoJ yBeJHYUCcs 6oJjiee ueM BABOe U JocTHT B 1987 r.
404 munH. per. T (75 240 cynos). OnHako, ec/in B mepBOfl MOJIOBHHE
3TOrd mepuHoja MHPOBOH TPAaHCHOPTHHIA GVIOT eXKeroiHO yBeJH4HBAN
cBof TOHHaX (B KOHUe 70-X FF.CpelHerojoBOH NpHPOCT TOHHAXA
cocraBasn 16—18 maH. per. 1), To B Hadane 80-X rr. U3-3a 3Hepre-
THYecKOoro kpusuca 1973—-1975 rr., BpI3BaBIEro pe3kuil cnajn 3aka-
30B HAa KPYMHOTOHHAXKHble TAHKEPH H MaccOBOe CIHCAHHE HX (HJH
MOCTAHOBKY Ha NPHKOJ), OGMUH TOHHAXK MHPOBOrO TPaHCIOPTHOTO
¢aoTa, focTHrHyB Makcumyma B 1980 r. — 419,9 maH. per. T Hauan
M3 rojia B FOJl YMEHbIIATbCS B CpefneM Ha 2—4 MJIH. per. T. 3a nocsen-
HHE [SATh JIeT TOHHa)X MHPOBOro ¢Jiota  yMeHbUIHJCA TPHMEpPHO Ha
12 man. per. T. OpHako ¢ 1988 r. BHOBL HamMeTH/IaCh TEHIEHIU Sl 10CTe-
NeHHOTO pOCTA TOHHAXa MHDPOBOTO TPAaHCHOPTHOro (JoTa.

JanpHeBIIMA pocT MHPOBOrO TPAHCHOPTHOrO ¢JIoTa 3aBHCHT OT
yBeJHUYEHHs] MODCKHX rpysonepeBO30K, KOTOPHE 110 IPOTHO3aM Cle-
OUaJHCTOB GYAYT BO3PacTaTh.

OranusurenbHOR 0COGEHHOCTBIO COBPEMEHHOrO CYAOCTPOEHHS fB-
JsIeTCsl TEXHHUYECKO® COBePIEHCTBOBAHUE CYJNOB, LIMPOKOE BHEIpEHHE
CBapKH, NPHMEHeHHe HOBBIX MAaTepuajoB, Pa3BHTHe CYROBOH 3Hepre-
THKH, CO3JlaHHe HOBbIX HABHTalHOHHBIX NPHOOPOB M OGOPYNOBAHH .
Bce 3TO HaxoAHT OTpaXkeHHE NpEexKJe BCero B yBeJHYEHHH pa3sMepoB
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Puc. 1.10. Kpynueitinee B MHpe cyaHo — (paHIy3cKHR TaHKep cBaTu.rmyc»
rpysonoaseMHocThio ox. 540 000 T (1976 r.)

H cxopocm CYIOB, YJYyYUIEHHH YCJOBHH OGHTaeMOCTH Ha HHX, yBeJH-
YeHHH G6Ge30MacHOCTH MJAaBaHHS, yJAy4YIUEHHH BHeLIHero BHAA.

[pysonoabeMHoCcTh KpynmHeHmmx B MHpe TaHkepoB (puc. 1.10)
Jdocruraer yxe 540 000 T, anuna — 390 M; AnaMHA caMBX GOJBLIMX
naccaxupckux JadHepoB mnpesbimraer 300 M, a ckopocte — 35 y3
(y cyZoB Ha MOABOAHHX KDPHUJILAX OHa paBHa 50 y3 H Gonee).

B nocsefHne roar HaMeTHJach YeTKas CHelHaJH3alHs CYIOB MO
Ha3HaYeHHIO, MOSIBHJHCh HOBHE THUIHI CYIOB: JJsi NepeBO3KH HaBa-
JIOUHBIX TPY30B, CXHHIKEHHHX ra30B, CYXOrpy3Hne CyAa OTKPHTOrO
THNA, CMeUHaJH3HPOBaHHHE BHICOKOCKODOCTHHIE IJIl NMEepeBO3KH Ipy-
30B YKPYNHEHHBHIMH MecTaMH (KOHTelHepoBO3HW, Cyla C TrOpU3QH-
TaJbHOH rpy3006paGoTKOf, Cyna-JMHXTEPOBO3H [/ NMEepeBO3KH MNJa-
ByuHX 6Gapx), npucrnocobJeHHule MJsi CKOpocTHO#H o6paloTKH B mop-
TaXx B TeYeHHe HECKOJBbKHX YacoB M HUMelomue ckopoctb 25—30 y3,
KoMpopTabeJbHbIe MaccaXXHpCKHe Cyla AJsi MODCKHMX NyTellecTBHH,
aBTOMOGHJIbHO-TTacCaXKHUPCKHe MNapoMul, CHeuHaJH3HpOBaHHHE Mpo-
MBICJIOBhIE CYAa H KpDYMHBIE NPOMBIC/IOBHE 6ashl, Hay4HO-HCCJAEL0Ba-
TeJbCKHEe cyZAa, cyla AJs OCBOEHHsS KOHTHHEHTaJbHOro weapdpa H
Muposoro okeana (6ypoBeie cyja, MJaBydde GypoBhe YCTaHOBKH
JH T. IL). :

Ipoucxonut nanpHedilee COBEPLICHCTBOBARHKE U yBelHYeHHE Mol-
HOCTH NMapoBLIX TYpGHH U ABHTaTesell BHYTpPEHHEro CropaHus, a TaKxe
Pa3BHTHE HOBHIX THNOB TIVIABHRIX 3HEpPTreTHYeCKHX YCTaHOBOK. Boub-
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Puc. 1.11. Ieppuft B MHMpe aToMHBIi Jenokon «JleHHH» mowmHocThIO 32 340 kBT
(1959 r.) :

II0e pacnpocTpaHeHHe NoJl YYHJIH MaJoo60POTHEE SKOHOMHYHEIE CYIO0-
Bble JHM3eJH, MOIMHOCTb KOTOpPhIX yxe AocTHraer 29 400 KBt B onHOM
arperate, rasoTypOMHHHIE H aTOMHLIE 3HepreTHYecKHe YCTAHOBKH.
B o6snacTH npHMeHeHH s HOBHI X ra30TypOHHHBIX H aTOMHBIX YCTAHOBOK
Ha rpakJaHCKHX CyJaXx Hallla CTpaHa 3aHUMaeT NepBOe MeCTO B MHpE.

B 1959 r. 6ula BBefileH B 3KCnJyaTalHio NEPBHI B MHPe aTOMHBIH
Jenokoa «Jlenus» (puc. 1.11). Heckonbko ser cnyers B CIIA 6oijo
NOCTPOGHO aTOMHOE Tpysonaccaxupckoe cynHo «CasaHHa», B P —
aTOMHBI# pyRoBo3 «Otro ['aH», B SInOHHH — HayyHO-HCCJeN0BaTeJ b-
CKoe cyaHo «Myuy». B 1974—1977 rr. mocTpoeHH HOBLIE COBETCKHE
aTOMHBIE JeJOKOJE ¢ApKTHKa» H «Cubupb», B 1985 r. — «Poccu si».
B 1989 r. BBeleH B 3KCIJIyaTallHIO mepBhii B MHpe aTOMHHI JieJ0-
KOJIbHO-TPAHCIOPTHRIH JMHXTepOBO3-KOHTeHepoB03 «CeBMOPMYTb.

3HayHTeNBHHX YCNEXOB JOCTHIJIH CYAOCTPOUTENH B 06J1aCTH aBTO-
MATH348LIHH H MEXaHH3alHH YOpaBJeHHs CYAHOM, 9HTO MO3B OJIHJO
COKPaTHTh COCTAB 3KHINAXKa, KOTOPHIH COCTaBJsieT cefiyac Ha 60 JIbIIHX
rpy3oBuX cylax He 6oJsee 30—40 yen., noBeicHTH (e30MacHOCTb H
peHTabeJLHOCTh IKCIJIyaTailud CyIOoB. :

YCOBepLIEHCTBOBAHLL TaKXe CYJOBhHIe CHCTEMBI H YCTPO HCTBa,
cnacaTeJbHhle H NMPOTHBOMOXapHHe cpefctBa. Ha Bcex coBpeM eHHBIX
CyldaX YCTaHABJIMBAIOTCSl COBEpILEHHHE paJlHOHABHTAllMOHHBIE NpH-
6opnl, BKJIO9ash palJHOJOKATOphi, obecrnednBalomue GesonacHoe IJa-
BaHHe B Jio6yio norogy 4 B Jio6oe BpeMs CYTOK.

HecMoTpsa Ha 6ypHoe pasBHTHe aBHAIMH, 3TOr0 HOBOTO MepCrex-
THBHOT'O TPaHCHOPTHOTO CpeicTBa, posib MOpcKoro ¢Jiora B GyaymeM
He yMeHbINHTCH, MO0 CYIHO BCeria OCTaHeTCsl HanboJsiee HaJeXHBIM
M SKOHOMHYHBIM TPaHCMOPTHLIM CPEICTBOM [JIsl NepeBO3KH GOJIbIIH X
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Puc. 1.12. Iaccaxupckoe CyAHO HA TNOMNBOAHHX KPHUILAX
«Meteop» Ha 150 naccaxkmupos. (1960 .r.). Cxopocts 80 Km/gac

MapTHH rpysa MeXAy KOHTHHEHTaMH, H3yUEHHS] U OCBOEGHHsI GOraTCTB
MOPCKHX IPOCTOPOB, COCTaBJSIOIHX JABE TPEeTH BCEeH MOBEpXHOCTH
3eMJIH.

Ocobyto posb G6yRyT Hrpath CyAa Ha MOABOAHBIX KpBUIbSIX
(puc. 1.12) u Bo3gymHON MOAYIUKe, a TaKXe CYyJZa, ABHramllHecs
B MOJIYNOrpyeHHOM H TNOABOJHOM COCTOSIHHH, H Ap. OHH cMOryT
pasBHBaTb 0OJBIIYIO CKOPOCTb, YTO MO3BOJHT elle 6oJiee MOBLICHUTD
HX KOHKYPEHTOCHOCOGHOCTb C aBHAIMeH.

OCHOBHBLIMH HanpaB/eHHUsSIMH PasBHTHSA CyJ0B OYyIeT He TOJbKO
yBEJHYEHHE CKODOCTH, HO H IPY30MOABLEMHOCTH, MOBbIIEHHE HaleX-
HOCTH H 3KOHOMHYHOCTH CYZOBBIX MEXaHH3MOB, paclIHpeHHE aBTOMa-
TH3alMH H MEeXaHH3alMH [POLECCOB yNpaBJeHMs CYJHOM C BHelpe-
HaeM 3BM, yayumenue ycJoBHH OGHTaeMOCTH, BHeJpEeHHE HOBHIX
JIErKHX M NPOYHBIX MatepHaJ/IOB, MOBHIIEHHE 3KCIJyaTalHOHHO-9KO-
HOMHYECKHX [OKa3areJied Cy/lHa B IeJIOM.

§ 1.4. PasBnTtne rpampanckoro cypoctpoenna B8 CCCP

Jo Beauko# OkTa6pbcKo#l COLMAMHCTHYECKOH PEBOJIOIHH MOPCKOM
TpaHcnoptHHA ¢yor B Poccun mourn He crpomscsa. B 1913 r. poas
PYCCKOro rpaxfaHCKOro CYyJIOCTpOeHHs cocraBisja wenee 0,1 %
obmero o6seMa CyJOCTPOEHHS, a TOHHaX PYyCCKOro TOprosoro ¢Jora
paBusiiacs Jjuwb 2,1 % muposoro. IloutH Bce BHeIIHETOpProBhle MOD-
CKH€ MEepeBO3KH OCYINECTBJAJHCh Ha 3adpaxToBaHHBIX HHOCTPAHHBIX
cyaax. Ho u tor HeGosbio# ToproBuiii ¢pJIOT, KOTOPEIM pacrnoJiarana
nepesa nepBoH MHpPOBO# BoHHOH mapckas Poccus (oxoso 700 cymos
BaJIOBOH BMecTHMOCTbIo nmpuMepHo 900 THIC. per. T), COCTOSI H3 CTa-
pPBIX, TEXHHYECKH HeCcOBEpINEHHKIX CYZHOB.

B peunom cynoctpoennn Poccus 3aHMMasa BeAylnee MoJioXeHHe.
Pycckue peunble naccaxupcKkHe cyja OblJM JyUIIHIMH B MHpe, B TeNJIO-
XOJOCTDOEHHH PYCCKHE CYAOCTPOHTEJNH HAa MHOTO JIeT OINepeauJIH
3apy6eKHHIX. ,

Bosbune morepu Ttoprosoro ¢uiota B NepBYi0O MHMPOBYIO BOHHY
eme 6osee 060CTPHIM H 6e3 TOro OrpoMHYIO HeXBaTKy cynoB. Ilepen
mosofeiM COBETCKHM TOCYZApCTBOM B NEpBHIE TFOAB CBOEro Cylle-
CTBOBaHHsl BCTaJa TpyAHAas 3ajada — MPAaKTHYECKH 3aHOBO CO3JaTh
CYIOCTPOHTEJIbHYIO TPOMBIILIEHHOCTD.
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Puc. 1.13. Cyxorpysuoe cyano tuna «Bexuuas rpysonogsemuoctsio 12 500 T
(1964 r.)

HauanoM cOBETCKOro MOPCKOTO CYJOCTPOGHHS CUMTAIOT 3aKJaaKy
B 1925 r. Ha BantufickoM CyjnoCTpOMTENbHOM 3aBoje B JIeHHMHTpane
nepBOfl CepHH COBETCKHX JIECOBO30B rpy3ononseMHocThio no 3000 T.
3areM OLLJIO NOCTPOEHO ellie NATH CEPUH JIeCOBO30OB M HECKOJNbKO
pedpuxeparoprbX cynoB. B 1931 r. Haya/n cTpOHTH mepBole COBET-
CKHe pHIGOJIOBHHE TpayJephl, OYKCHpHI, NacCaXKHpPCKHe cyha.

[lepen Benuxoit OreuecTBeHHO!H BOHHON Ha Dasarufickom 3aBoje
6blJIO IOCTPOEHO YEeTHIpE CAMBIX B TO BpeMs MOIIHBIX J€J0K0Ja BOAO-
uamMerieHueM no 11 000 T ¢ napoBeIMH MamMHaMu MomuocThio 7350 KBT.

Bnaronaps ycnexam Bcero Hapoia 3a ToAH NepBBIX NSITHJETOK
MOPCKOH ¢J0T Hamelt CTpaHbl JOCTHT JOBOEHHOTO YPOBHS H YiXKe
6oJlee yeM Ha MOJIOBHHY COCTOSIJI U3 CYJOB OT€YeCTBEHHOH MOCTPOHKH.

Hananenne damucrckoit I'epmannn Ha Coserckuii Cowos HaHecs0
CYAOCTPOHTENBHOH TNPOMBILIEHHOCTH Hallefi CTpaHbl OrpOMHBIH
yuiep6. Ho K KOHIY nepBoil OC/IeBOEHHOH NMATHJIETKH CYJOCTPOHTENb-
HblE 3aBOJyl OBLIM MOJHOCTBIO BOCCTAHOBJEHH M 3HAYHTE/NbHO PEKOH-
CTPYHPOBAHHI.

B nocsieBOeHHHIH NEpPHOA COBETCKHE CYNOCTPOHTENH JOCTHIJIH
6o/MBMHX ycrieXoB B 06/1aCTH OCBOEHH S HOBOH MPOIPECCHBHOH TEXHO-
JOTHH M yJIyYILeHHs OpPraHH3alHH NPOHU3BOJACTBA. DHJ ocymecTB/eH

Puc. 1.14. Taukep «Beaukuit OKTS6pL» rpysononbeMHocthio 15 000 T (]967’ r.)
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Puc. 1.15. TNaccaxupckoe cyauo Ha 250 naccamnpo& trna <Kupruscraps (1960 r.)

nepexol OT KJENKH CYJOBBIX KOPIYCOB K CB3apKe, OCBOEHBl CEKIHOH-
HBIH U 6JI0YHBIA MeTOJBl NOCTPOHKH CYAOB, MEXAHH3HPOBAH H aBTO-
MaTH3HPOBaH P} PYYHBIX TPYUOEMKHX IpoleccoB 1o o6paboTke
KOPIYCHOH CTald M H3IOTOBJEHHIO KOPNYCHBIX KOHCTPYKUHMIH, BHe-
ApeHa HOBas TEXHOJIOIMs MOHTaxHBIX H KODINYCOAOCTPOEUHHEIX paboT
H np. -

B 50—60-x romax B Coserckom Coio3e OBIIM NOCTPOEHH CEPHH
CYXOrpysHBIX CYROB rpysonoxsemHoctbio or 5000 mo 16 000 T TunoB
«[lrenporac», «llatunecstusierne komcomonaar», «lloarasa» u «be-
xkuua» (puc. 1.13), «JIeHHHCKHA KOMCOMOJI», HOBBIE KpPYNHOTOHHAX-
HBIe CyXorpysbl THNoB «ChaBsuck»  «Kannran KymHapeHko», 6ob-
IIHe CepHH JIeCOoBO30B rpysonorbemuoctbio 5000 T tunos «IlaBaun
Bunorpanos» u «Briterpanec», cepun TaHKepoB THiOB «Kasbek»,
«Benukni Oxts16pb», «IIpara» u «Codusa» (puc. 1.14) rpysonoxnem-

Puc. 1.16. KpaGopwsiGokoncepBHelil 3aBof, «AHApeli 3axapoB»  BOAOH3MEIUEHHEM
ox. 16 000 T (1965 r.)
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Puc. 1.17. Byxcup-tonkau momnoctsio 985 xBr

Hocteio cootBercTBeHHo 10 000, 15000, 30 000 u 50 000 T, cyna
1715 TepEeBO3KH HaBaJIOYHHX Irpy3oB THna «baatnka» rpysonoinem-
HocThio 35 000 T, JIeXOKOJIBHO-TPAHCIOPTHBIE CYAa THNA «AMrysMa»,
naccaxkupckue cyjpa KaboraxHoro nJjaBaHusa tuna «Kupruscran»
(puc. 1.15), MOpCKHe »XeJ/1Ie3HOJLOPOXKHO-NACCAXKHPCKHE NAapOMBl THNA
«CoBeTckuii Asep6ailmKany.

IIpomeic/ioBRIf ¢JIOT Haluel cTpaHbl B 3TH TOAB HOJYYHJ RECATKH
MOILHBIX NPOMBICAOBEIX a3 pa3/HYHOrO Ha3HAYeHHs M COTHH HOOHI-
Baomux cynos. Cpeny HUX KpaGOpHIGOKOHCEpBHHE NJIaBY4YHE 3aBOJBI
tHna «Anppeit 3axapos» (puc. 1.16), Gosbiive pebpHKepaTOpHO-
MODO3HJIbHBIE PBHIGOJOBHEIE TpayJepel Tuna «MasKkoBCKHH», MOpo-
3uJbHBe cyfa THna «CeBacTONOMDbY, «Hmapﬂmﬁ», TpaHCHOPTHHIE
pedbpuxepatopnl THna «CHEHpPB» U Jp.

Peydo#t ¢/10T B 3TOT MepHOX MOMOMHHUJICH GOJIBIIHM KOJHYECTBOM
NepBOKJ/JIACCHEIX CYXOTPY3HBIX BBICOKOABTOMATH3HPOBAHHHIX TeIlJIO-
xon10B THna «Boaro-HoH» rpysonoxsemHocTbio 5300 T, TaHKepamu:
rpysonofbemHocTbioc 5000 T, MOmHBIMH  GyKCHpaMHU-TOJKadaMu
(puc. 1.17), cnoco6HEIMH GYKCHpPOBAaThb CEKIIHOHHBIE COCTaBHl 0O0LieH
rpysonoasemHocTbio A0 20 000 T, kpynHe#mumu KompopTabeabHEIMH
naccaXHPCKHMH 1 3e/b-3/eKTpoxofamu «Jlennn» u «Coperckuit Coros,
Pa3iHYHBIMM KaTe€paMH AJs MECTHBIX JHHHMK, GOJbIUHM KOJHYECTBOM
HECAMOXOIHEIX 6apX H ADYTHMH CYAaMH.
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Puc. 1.18 KpynHotounaxnufi, tankep «Kpum» rpysonoasemso-
crpio 150 000 1 (1974 1)) ‘

3HauuTeJbHBIH BKJaJ B PasBHTHE OTEUYECTBEHHOro CYAOCTPOEHHS
BHECJIH KOHCTPYKTOPHI H CYJIOCTPOUTENH, co3aaBiure B 50—60-x ropax
CepHH HOBHIX CYJOB Ha NMOABOIHBIX KPbIIbSX. TenJoxoibl Ha MOABOA-
HBIX Kpuubsix «Pakerar, «<Mercop» (cm. puc. 1.12) u npyrue sacay-
JKHJIH BHICOKYIO OllEHKY W NplizfaHue He TOJIbKO Y Hac B CTpaHe, HO
u 3a py6exom. ,

Eule 6oJibiikMX YCNeXoB JOCTHIJIH COBETCKHE CYIOCTPOMTENH
B Iolbl AeBATOH H JlecsiToll MsTHAeTOK. B 3TOT mepuon GblaH Co34aHbl
NPUHIMITIHAJILHO HOBBIE JJIsl OTeUeCTBEHHOIO CYJAOCTPOEHH S THIBI MOp-
CKHX “TPaHCIOPTHBIX, BCIIOMOraTeNbHbIX, HayYHO-HCCJeA0BATE/NbCKUX
H IPOMBICJIOBEIX CYJIOB.

B ux uucse KpymnHeiine B HCTOPHH CYJOCTPOEHHS HameR CTpambi
tankepsl Tuna «Kpeim» rpysomogpemuoctbio 150 000 T (puc. 1.18),
CpeJIHEeTOHHAaXHBle  TaHKephI-MpoAyKToBo3bl Tuma  «Komanpapm
denbko» rpvaonofbeMHocTbio 25 000 T, mepBrle oTe€YeCTBEHHBIE CYAa
C TOpH30HTaNbHOH rpy3oobpaboTkoit TuUnoB «¥Ban CkypuIHH»
(puc. 1.19) u «Kanutan CMHpHOB», TMepBEEe COBETCKHE KOHTEHHEPO-
Bo3bl THnoB «Cectpopenk» U «Anekcannp PajeeB», KOHTEHHEPOBOS3HI
truna «Kanuran Caxapos», pyfoBo3b «301 KocMmoneMbsiHCKas», Kpyn-
H OTOHHaXKHble HebrepynoBosb THna «bopuc Byroma» rpysomnoanem-
Hoctsio 100 000 T, yHUBepcalbHbIE CYXOTpy3HbIe cyAa TUNOB «I'epou-
n anguaosns» U «Hukonaih )Kykos», necoBo3bi-nakeToBo3n «[InoHep
MockBbl», yHHKaJbHble HayyHO-HcCJeloBarTelbCkHe cyga «KocMo-
H aBT IOpuit Farapun» (puc. 1.20), «Axagemuk Cepreit Koposesy,
« KocmonaBr Buajgucnas BoJkoB», OKeaHCKHe cliacaTesid —THIA
« SIryap» momHoctbio 6615 kBT, cymeprpayJiepsl THna «I OpH3OHT»,
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Pue. 1.19. Tlepsoe coBerckoe cynHo ¢ ropu3oHTajbhol rpysoobpa-
6otkoft «Mpan Cxypuaun» Ha 600 aBTOmMamwns (1975.r.)

TpaHcnopTHHe pedpuxkepaTopsl THna «bepuHroB mpoaue», nAaByYne
anekTpocraHuuy «CeBepHoe CHfiHMe», CaMOMOLbeMHble OyPOBLIE yCTa-
HOBKH THma «Kacnui», naaByyne kpanot «borateipp» H «BHTA3L»
rpysonoppemuocTeio 300 H 1600 T cooTBeTcTBEHHO, MaccaxkupckHe
cyna Ha noaBomHBIX Kphiib ax THna «Kosmxuna», «Bocxom» u ap.

Pue. 1.20. Kpynuefimee B Mupe HAY4HO-HCCACIOBATEIBCK 0 CYIHO «Kocmonant
IOpait araprn» (1971 r.)
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Oco6y10 ropaocTb COBETCKHX CYIOCTPOHTEJEH COCTABMAAIOT CO3LAH-
HbIE B 3TH TO/Ibl B2 HOBBIX MOIIHKIX ATOMHHX JIEeLOKOJa — «ApKTHKa»
i «CHGHDDY.

B nepso#t nonoBune 80-X rr. GbIIM CO3JaHBI MOJEPHH3HPOBAHH Hie
cyla ¢ ropu3oHTaJbHOH rpy3oofpaboTkoii tuma «lllectupecaruserue
CCCP» BMectuMocTbio 13 660 Ky6. M., CTPOMJTUCh 3KOJIOTHYECKH YHC-
Thle TaHKepH-NPOAYKTOBO3H THNOB «[loGexa» xneusefitom 68 000 T
u «[Amutpuit Measenes» nenseiitom 28 750 T, MOCTPOEHE! MepBLIe OTe-.
yecTBEHHbIe JHXTepOBO3H «Asekced KO(,bIl‘HH» u «HMupupa Tanpn»
Ha 82 juxTepa, Hayarta MOCTPOHKA CePHH MOJEPHH3HPOBAaHHHIX HaBa-
JIOUHNKOB THNA «XapuToH ['pexky» mexpsefitom 52 700 T, cynoB cHabxe-
Hus Rjast ApkTuku tuna «Buryc Bepuur» pezsefitom 10 690 T, HOBRIX
CYIOB C TOpH30HTan5HOH rpy3oo6paboTkoid Thma «Cepreit Kupos»
BMecTHMOCThIO 23 600 Ky6. M, peuyHHX TenJoXoJ0B-OBOIIEBO30B Ipy-
3omoAbeMHocTbio 600/1300 T.

B 3T roaml co3fan mJA naccaxupckoro ¢Jota CyAoB Ha MOJBOA-
HBIX * KPBHJIbAX Tra30Typ6oXofl Ha aBTOMAaTHYECKH YIpaBJasgeMBIX
KpbLIbAX Tuna «Jukiaon» Ha 250 naccakdpoB co CKOPOCThIO Xo1a 42 y3.

IlpoMbic/IOBOE CYAOCTpPOeHHEe B OJAMHHAAUATOH MATHJIETKE Hauajo
MOCTaBKY (JIOTYy pBHIGHOH NPOMBILIIEHHOCTH CepHH pPHOOLOOLIBAlO-
IKX-06pabaTblBAlOIUX CYAOB THHNAa <«MopsiHa» BOZOW3MelleHHEM
2630 T A5 TO0Ba KAaCMMACKOH KHUJILKH Ha 3JIeKTPOCBET, CePHH He H Melo-
IMX aHaJoroB B MHPOBOM CYIOCTPOCHHH KOHCEPBHBIX KpHJeBO-phbil-
HBHIX Tpay/nepoB THNA «AHTapkTHAa» BoioH3MelllenneM 8110 T ans
MPOH3BOACTBA KOHCEPBOB, MOpPOXEHOH NpPOAYKUHH H KOPMOBOH

MYKH, U Jp.
Cpean ciyxkeGHO-BCIIOMOraTesIbHEIX CYAOB H CYAOB TeXHHYECKOTO
t1ora, noctpoeHHbX B 80-X IT., — Hay4YHO-HCCJIeOBATENbCKOE CYLHO

«Aganemnk AJjekceii KpblIOB», MOJTYNOrpy:KHbIE MAaBydne GypoBbEe
ycranoBku Tuna «Illeabd-1», aToMmusifi nenoxon «Poccus». Passubas
ycrnexy NpHMeHEeHHs AaTOMHOH SHepreTHKH HAa MOPCKOM TpPAHCHOPTE,
COBETCKHEe CYAOCTPOHTENH nocTpouu B 1988 r. mepBblfi B MHpe aTOM-
HBIH JIeJOKOJIbHQ-TPAHCIOPTHRIH nuxrepoaos-xomeﬁﬂeposos «CeBMoOD-
nyTh», Ha 74 nuxtepa (1324 xourefiHepa).

ITocTpoeHHEle B mocJefiHHe TOfbl CYAa OTJIHYAIOTCS BHICOKHM TeX-
HUYECKHM YDOBHEM. KOMIIJIEKCHOH aBTOMAaTH3auuel 3HepreTHuecKol
YCTAHOBKH M BBICOKOH CTEleHbIO aBTOMATH3AUUH CYNOBOXIEHUSA U pa-
60THI psiia CYJAOBBIX YCTPONCTB M CHCTEM.

Ha | sanBapa 1988 r. coBeTckuii MOpCKOH (JIOT HaCYHTHIBAJ
7983 cynHa ofwum ToHHaxeM 25,99 MJH. per. T, B TOM YHCJe 0KOJO
3200 TpaHCOOPTHHIX CYIOB OGIUM ToHHAaxeM 18,4 mJuH. per. T.

"~ CoBerckre cyjla NOMy4YWJH NpH3HaHHe M 3a py6Gexom. C cepe-
JMHE 60-X rozoB Hama CTpaHa Hadajaa MOCTaBJATb Ha 3KCHOPT He
TOJILKO CyJa Ha MOJABOAHHX KPHJIbSX, HO U KPYIHBIE TPAHCHOPTHHE
H IPOMBICJIOBHE.

Ycnexu Halero CyAOCTPOEHHsSI — 3TO pe3yJbTaT TBOPYECKUX YCH-
JUfi MHOTHX TBICAY PaboyHX, YYeHHIX, KOHCTPYKTOPOB, MHXKeHepOB H
TEXHHKOB CYAOCTDOHTEJbHOH H IPYrHX OTpacjel NpOMEILIIEHHOCTH.
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B nepcnekTHBHHIX NJIaHAX COBETCKHX CYHOCTpPOHMTesel — co3ja-
HHE HOBHIX CYHOB Pa3HHIX THIIOB, HX TeXHHYECKOe COBEpILIeHCTBOBA-
HHe Ha 0Oa3e HOBeHINMX JNOCTHIKEHHH HAYKH H TEXHHKH, a TaKiKe
BHeJI[peHHe IepefoBOH TEXHOJOrHH MOCTPOHKH CYNOB C IEAbi0 CHH-
JKEHH A HX CTOUMOCTH M ofecneyeHHs pacTyliux norpeGHocTell Hapon-
HOTO X03sHCTBa. '

KoHTponbHBHIE BONPOCH

1. HazoBuTe OCHOBHHE@ THIIK MOPCKMX IapYCHHX CyAOB, HX OTJIHYHTEJLHbIE
0COGEeHHOCTH.

2. HasoBuTe nmepBOe B MHpe aTOMHOe CYAHO FpaxiaHcKoro ¢uiota. B kKakom
TroAy OHO HOCTPOEHO?

Mnaea BTOpan

HJIACCHDHUHALNA
rPAHAAHCHHUX CYA0B

§ 2.1. MNpusHaku Knaccudurauun cynos

Bce rpaxpanckue cyna KJacCHQHIHDPYIOT MO PsIly OCHOBHHIX MpH-
3HAKOB, OTJHYAIOIHX Cyla ApPYr oT apyra (puc. 2.1).

[naBHEIM NpH3HAKOM KJacCHPMKAUHM SBJISETC Ha3HayeHHe Cy-
noB. K apyrum npusHakam, 1o KOTOPHIM CyJa pasieJsioT yKe He3a-
BHCHMO OT HX Ha3Ha4eHHs, OTHOCATCA: PaHOH NJaBaHHS, CPeICTBa
IBHIKEHHS, THI TJIaBHOTO JBHrarTessl, XapakTep ABHKeHHS 10 Boje,
BHJ ABHKUTeJIs, MaTepHaJ KOpIyCa, apXHTEKTYPHO-KOHCTP YKTHBHEL{
THII, KOJIH4eCTBO I'peCHHIX BaJoB (Ha BHHTOBHIX Cyhax) H T. II.

o padony naasanus cyna noipasiensioT Ha MOPCKHE (JajbHEro
HeOrPaHHYeHHOTO H NPHOGPEKHOro NJaBaHus), pefiioBele (LA nJua-
BaHHS B AKBAaTODHH MOPTOB H B YCThAX GOJBIIHX PEK C BHLIXOJAOM
Ha MOPCKHe peMHJbl), BHYTPEHHEro NJABaHHs (peyHele H O3epHbIE)
H CMEIUIaHHOrO NJaBaHHA («peKa—Mope» H «Mope—peKa»). K cynam
HeorpaHuyeHHoro padoHa nJjaBaHusa no [lpaeuaam Peructpa CCCP
OTHOCAITCA MOPCKHe CyJa rpaxpaHckoro ¢Jora, njaBaioliye B MOpaX
H OKeaHaX Ha yjajeHHH Gonee 200 mMuab ot moprta-yGexumwa. Cyna,
npelHasHa4YeHHble MJIf IJIaBaHHS B OTKPHITOM Mope Ha yHaJieHHH
He Gonee 200 Muap OT nopra-yGexuma HJH B 3aKPHTHIX MOpPSX,
COCTaBJISIIOT KaTeropuio cyjioB | orpaHndeHHOro pafioHa nJjaBaHHS.
K xareropun cynos Il orpanudeHHOro pafioHa nJaaBaHMsI OTHOCATCA
cyla, nJjaBaioliue Ha yAaJeHHH OoT y6exHima He GoJiee 4eM Ha 50 MuJb,
4 cyja, NJaBaplue B NpHOpeXHHX BOJaX W Ha peliiax, — K cylaM
I11 orpanndyeHHoro pafioHa mJaBaHHS. . _

[To cpedcmeam Osusienus cyha MoApasiensiioT Ha CAMOXOLHHIE —
C MEeXaHHYeCKHM JBHratesieM, SBJISIOIMHMCSH HCTOYHHKOM 3HEPTHH
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Pue. 2.1. [1pusnaku

L7151 ABHXKE€HHS CYAHA, H HECaMOXOJHBIEe, nepelBUTralHecs] OT HCTOY-
HHKa 3HEPTHH, HaXOJsiIlerocs BHE cynHa (c momoubio 6yKCHPOB, TOMA-
Kayeil, OT 5HEpPruu BeTpa).
Ilo muny esasnoeo Osucamers cyla TMOAPA3JAENIAIOT Ka:
Teny0XoAbl (IVIABHBIA [BHIarte/b — JBHraTeNb BHYTPEHHEro cro-
panus);
napoxoisl (rJaBHBIN ABHTaTe/ b — NapOBas MOPILUHEBAs Maumﬂa)
Typ60Xoibl (rJaBHBIA JABUrartesp — napoBasi TypOuHa);
ra3oTyp6oxofnl (riaBHBIH ABHraTtes]p — rasopasi TypOHHA);
3JIEKTPOXOAH (rpeGHOM BHHT BpamjaeTcsl 3JEKTPOABHIATENEM).
B 3aBHcHMOCTH OT poda Jeueameas, IPUBOASALIETO B NeHCTBHE reKe-
paTop 3JEeKTPHYECKOro TOKa, PasjH4amT TypGOo3JeKTPOXOAn H IH-
3€/1b-3J€KTPOXOLBI;
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KNacCHOHKALHH CYA0B
ATOMOXO/Ibl {MCTOYHHK TEINJIOBOH 3HEePIrud — ATOMHBLIH PEaKToO )
b

rpe6Hble Cyjha (ABHrare/ib — MYCKYJAbHAs CHJIA YeJOBEKa).

[lo pody Osumcerus no gode cyjaa MOAPA3AENSIOT Ha NJIaBAIO e
HA MOBEPXHOCTH BOAbl (BOJOH3MelIAIOIiNe), AaBalOUlHe 10} ToBepX-
HOCTBbIO BOAHl (IIOABOMAHBIE), TAMCCUPYIOIHE (CKOJp3slHE 1O I10-
BEPXHOCTH BOJbl), TJaBawol{e Ha MOJABOJHHBIX KDPLLAbSX M Mapsiue
HajJ OBEPXHOCTbIO BOAH (cyla HA BO3AYHIHOH MOAYIIKE H 3KPaHO-
NJIAHbI).

“To sudy dsusxcumensn cyna noapasje/isior Ha BUHTOBBIE, KOJeCIbIe,
CO ClNeUUaJbHbBIMH ABHXKHTEASMU (KPBIILYATHIMH, BOAOMETHBIMH, PO-
TOPHBIMH M Jp.), BecesbHble H MapycHble.

[lo pody mamepuara kKopryca cyja TOAPA3JELIAIOT Ha CTaAbHbIE,
H3 JIeTKH X CNJABOB, [JIACTMACCOBblE, JepeBsIHHbIE, XKeae306eTOHHb e
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U KOMINO3HTHHIE (T. €. TaKHe, KOPNYC KOTOPHIX H3rOTOBJIEH YaCTHYHO
M3 MeTanla H JepeBa HWJH APYroro Marepdasna).

Ilo apxumekmypro-KOKCMpyKmMUBHOMY muny  cyaa paslensior
B 3aBHCHMOCTH OT YHCJa KOPOYCOB (pa3/inualotT JBYXKODNYCHBIE,
TPEXKOPNYCHBIE — COOTBETCTBEHHO KaTaMapaHbl, TPUMapaHH # T. 1.),
OT KOJIHYECTBA H PacrofnoXeHHs HaJACTPOeK, OT YHCaa nanyb, OoT noJao-
XeHHA nanybn! HaaBojgHOro 60pTa, OT PACNOJOKEHHSA MalIMHHOIO
OTHEJEHHA H Jp.

[lo xoauuecmay e2pebrbix 6as08 BHHTOBHIE Cyla NOAPA3JENsIOT Ha
OJlHOBaJIbHble (6GOJILIIHHCTBO. TPY30BHIX M MPOMBICJOBEIX CYIOB),
JBYXBaJbHblE (MAacCaKHPCKHE H CreLHalJbHBlE CY1a, TPEXBaJbHble
(6osbLIHE KOHTe/HepOBO3HI, JIEJOKOJIB), YeThpeXBaJbHble (OKE€aHCKHE
MacCa)KHPCKHe JIaHHepbI-THIaHTHI).

B Heo6xomumbix cayuasx Jlpasusna Perucrpa CCCP n Petmoro
Perucrpa PCOCP pasgensitoT cyja M 0O JAPYTHM [NPH3HAKaM: O
JIeIOBLIM KJaccaM, T. e, NMPUCNOCOO/IEHHOCTH CYAHA 1JaBaTh B pas-
JIMYHOH NeJoBof 06CTaHOBKE, B TOM YHCJE B apKTHYECKHX H aHTapK-
THueCKUX MOpsX (cM, § 6.1), 115 peuHBIX W O3epHBIX CyJa0B Mo pako-
HaM nnaBaHus (Kaacchl «P» — peka, «O» — o03epo, «M» — ¢ BHIXO-
JIOM B KDYIHblE BOJNOXPaHHJHINE), 1O Pa3JHUHBIM KaTerOPDHSM Tpe-
fopaHHii K 6e30MacHOCTH NJaBaHMH, CTENEHH aBTOMaTH3alnM, CHab-
JKEHHIO ¥ T. H.

§ 2.2. Tunel cypos B 3aBUCHMOCTH OT MX HA3HAYEHHA

Bce FpaxiaHCKKe Cyla B 3aBHCHMOCTH OT HX TUINa H Ha3HauyC€HHA M01-
pazneadrT Ha TpPaHCIOPTHLIE, TPOMLIC/OBBIE, CJIy}KefjHO-BCIIOMOI'a-
TeJAbHBIE H CYyJla TEXHHYECKOIO (I)JIO’I‘a.

2.2.1. TpancnopTHele cyaa

Tpchnop-erle CYyJia COCTaBJAIOT OCHOBY MOPCKOI'O H peyHoro dJuiota —
okoso 90 % obuiero TonHa)a. OHH npeAHA3HAYAIOTCS A5 ME€PEBO3KH
pasJMyYHBEIX T'PY30B M NaccaXHpoB H NOAPa3fedsloTCs Ha I'DY30BBIE,
NaccaKHPCKHe, TPY30MaccaXHPCKHe H CreiyanbHEE.

I'py3oBbie cyaa pasiensioT Ha JBa OCHOBHBIX KJIacca: CyXorpy3Hbie
H HalHUBHbIE, K KOTOPHIM, B CBOIO OYepelb, OTHGCATCS CYla pa3fny-
HBIX THIIOB M Ha3HayeHHH. ;

Knacc cyxorpysHunx cypnoB (rabm. l) Bxawoyaer
cyna ofliero HasHayeHHS H CEHHAaJH3HPOBAHHBIE — JJIS IIePEBO3KH
onpejesieHHBIX [PY30B.

Cyxoepysneie cyda obuweeo HasHawerus (pUc. 2.2) npenHa3HaueHH!
JIS NepeBO3KH reHepasbHBIX * rpy3oB W sBJsOTCS HauboJee pac-
NPOCTpaHEHHBIM THIIOM TPAHCMOPTHBIX CyaoB — oKoso 60 % (mo
KOJIMYECTBY) BCEX I'DY30BHIX TPAHCIOPTHHIX CYJOB OTHOCHTCS K 3TOMY

* TeHepanbHBl (IWITYYHBIf) I'PYy3 — rpy3 B YNAKOBKe (fMKaX, G0YKax, Mell-
KaX, TIOKax, KHMax HW. T.N.) HWJIH B OTAEJIbHLIX MecTaX (aBTOMALIMHLI, MeTaJJIOKOH-
CTPYKUMH, CTaJbHhie OTJHMBKH M NPOKAT, NPOMBIIIEHHOe 0GOPYAOBaHHE H T. ).
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Puc. 2.2. Cyxorpysnoe cyiHO ofwWero HasHAYeHHS JJ/If [E€PEBO3KH TeHepa/IbHbIX
rpy3oB.

! — rpy3oenie TDPIOMB; -2 — TONJAMBHWHA OyHKep, 3 — MaluMHHOE OTAeNeHMe; § — pynesas
py6ka; § — rpysosofl Jiok

tany. ['py30noabeMHOCTh MOPCKHX CYJOB A FeHepaJbHHIX [PY30B
cocraBjder B cpeaseM 4000—6000 T u mocruraer 16 000—20 000 T,
cKOpocTh — cooTBeTcTBeHHO 14—16 u 20—22 y3. KpynHefdimne peu-
Hpl€ CaMOXOJHbI€ CYXOTrpy3HhIE Cylda HMEIOT IDY30NOABEMHOCTH JlO
5000—6000 T ¥ ckopocTb 15—20 KM/u.

CyXorpysHuie Cyiia HMEIOT NPOCTOPHbIe TPY30BLIE TPIOMBI, 3AHHMAIOUIHE OCHOB-
HyI0 4acTb KOpNyca, M OObI4HO IBe Manylul (Mafdble cyla — OLHOManyOHbIe, GOJb-
IHe — OBYX- K TpexnasyOHnie). MauiyHHOe oTneseHue, KAK MPaBHJIO, € AH3EJIbHOH
yCTaHOBKOH, Pacmos10:K€HO B KOPMe HJH CABHHYTO B HOC Ha OJHH-[BAa TPYy30BbIX
TpioMa. KamIel TPioM HMeeT TPy30BOH JIIOK (HHOTAA — JBa), 3aKPHIBaeMbIH MeTal-
JHYECKHMH 3aKPHITHAMH C MeXaHH3HPOBaHBLIM NpHBoAOM. B KauyecTse rpysombix
CPeJCTB NMPHMEHSIOT KPaHBl TPpy3oNofbeMHocThio 8—10 T uan cTpessl rpy3ononbeM-
HocTbio 3—I10 T) IS TsKeNOBECHEIX TPY30B NMpPEIHA3HAYEHB I'DY30BbIE CTPEJIB HJIH
crenuanbHble TPY30BbE yCTpoficTBa rpysonopbeMuoctbio 30—350 T (TAKeN0BeCHbIE
CTpeJbl I'py3onoxbeMHOcThI0 Gostee 60—100 T siBarsitoTest yHMKaAbHEMH). Ha mHorux
COBDEMEHHBIX CYXOTPY3HHIX CylaX OOOpYyAYyIOT OOMH DeppHKeDATOPHHH TPIOM IJs
NepeBo3KH CKOPOMOPTAIHXCH I‘py3OB W, HHOTJa, AMNTAHK JJA [EPEBO3KH KHIAKHX
NHUIIEBEIX Maced.

SKHNaX KPYMHHX CyXOIPY3HBIX CylnoB coctout u3 30—35 des., pasmeniaembix
B XWJIOH HaicTpofike B OfIHO- W JBYXMECTHbIX KaloTaX. Ha HeGosbliux, a Takke Ha
BBICOKOABTOMATH3HPOBAHHLIX CyJaX SKunax cocTaBisieT 12—18 wgeu,

K cneyuasrusuposanroin cyxozpysusim cydas oTHocATcs pedpu-
JepaTopHbIe cyJa, KOHTEHHePOBO3hl, JUXTEPOBO3H], CyJa C FOPU3OH-
TaJbHEIM cnoco6oM rpy3006paGoTKH, AJMsI NEPEBO3KH TSIKEJOBECOB
HaBaJIOYHBIX IPY30B, aBTOMAWIHH, CKOTA, JIECHBIX IDY3OB (1ecoBO3H)
H Jp.

Pegpuscepamoprbie cyda TpelHA3HAYEHH AJS TNEPEBO3KH CKO-
pomopTAWNXCH NPOAYKTOB (puiGH, Msica, ¢pykroB). MX rpysoBube
TPIOMBl HMMEIT HAJEXKHYIO TEIJIOH3OJAUHIO H XOJOAHNbHbIE yCTa-
HOBKH, ofecrieuHBawplnye oXJjaxJeHHe TplomoB. B 3aBHCHMOCTH OT
pPOAa NepeBO3HMOrO Tpy3a B TPIOMaX NOJJIEPIKUBAeTCs TeMnepaTrypa
or +5 no —25°C.
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Ta6auya 1
OCHOBHBIE XaDAaKTEPHCTHKH OTEYECTBEHHBIX CYXOTPY3HBIX CYHAOB

TyaBHble pa3MepeHHs, M BHepreTuueckas
YCT2HOBK A

Kyb6atypa @
Boxons- | nengeitt, ¢z o TPIOMOB Tun >
HaspaHue cyxHa Melllenue, T @2 g (knnonas), rpyso;oro 2
T g2 s - o o ycTpoficTsa Mousncs, £
sz 2 = & z Tun KB1 3
e a 9 54 a
Ehx = 2 5} 9
=55 = £ s &
% = [ o] (6]

Cyxorpysunle cyfla o6uiero HasHayeHHS
«Kanuran Anekceess | 23 000 16 740 | 156,0| 21,8 | 13,2 10,00 23 100 Kpann Jusenbuas 8 820 19,5

«Cepon-nauguiaosuby| 20 400 13500 | 144,6] 22,2 | 13,4| 9,07 21060 » » 7 350 19,2
«Bexuna» 19 500 13 520 | 140,0( 20,6 | 12,3| 9,50( 18030 » » 7275 17,5
«CaaBaHCK» 18 500 12 780 | 140,0| 20,6 | 12,0| 9,00 17420 » » 6 615 16,5
«Huxkonaft JKyKkoB» 12 170 7700 | 125,0| 17,8 | 10,4 7,50 10 650 Crpennt » 4 485 16,4
«IlsTupCCATHIETHE 11 830 8290 |121,0| 17,8 9,8| 7,83 10 120 Kpauu » 3675 16,0
KOMCOMOJa»
«Bacuauii Iyximun» 6 480 4000 |117,0| 16,4 | 7,5| 4,50 6 680 » » 2xX 1100 | 13,2
JlecoBo3nr
«Baac Huuxos» 19 370 14200 | 140,0| 21,0 | 11,6 8,66 16 430 Crpeant JlusenbHasn 7 275 15,0
«I'Tuonep MOCKBEI» 10 710 6780 | 1190 17,3 | 8,5| 7,33 8270 » » 4 485 15,8
«[lerposaBoack» 9 870 5830 | 113,0) 16,7 8,3 7,13 7 485 Kpaun » 3 600 14,6
«Koncrautun  Hle- 3 560 2 120 74,9 12,5 | 60| 5,16 2 870 » » 1470 12,8
CTaKOB» .

CyAa ANs nepeBO3KH HABAJIOYHBIX TPY30B

122 000 *| 100 000 * 14,5* 116950 * ) 15,2
«Bopuc Bytoma» 130000 | 108000 244,0| 39,8 | 21,4 15.65] 1143007 — Jusenbnas 15 510 B0
«30s1 Kocmonempsin- | 65 600 52700 |201,6| 31,8 | 16,8] 12,20| 62 680 — » 10 070 15,7

cKas»

* B uHC/IHTeNe — 3HAaYeHHe NpPH NepPeBO3Ke HABaJOYHRIX TPY30B, B 3HaMeHaTeJe — MIPH [epeBO3Ke nedra.
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Hponomxenn\e Ta6x.

TnapHHe pasMepeHHs, M SmepreTuueckas
yCTaHOBKA
Bopous- A &% N & KyGarypa Tun 2
Hassamne cygxHa MelnleHue, ﬂeg;;e T | = ©z S : (KL",,'?)';g:), TpysoBoro i
T ag ] - < M? ycrpoficrsa T MomaocTs, 5
ge 5 = 5 - - kB7 S
Eps| E |3 5 2
Hx%| B [=&8]| O 5]
«Basnruka» 47850 | 38250 |186,0| 27,8 |15,6| 11,21 | 47130 — HAnsensHas 10 070 16,2
«Copercknit xynox- || 31975 | 24380 | 172,0| 22,9 | 14,1 10,10 29220 — » 8 820 16,8
HHK»
«Kamutan Tlanpu- | 20165 | 14550 | 134,0] 20,6 | 12,9| 9,42| 16890 — > 4 485 14,0
JIOB» e B
KouTeifirepoBosn ,
«Xyrnoxuuk Capsp- [ 22740 14 720 | 157,0| 25,4 | 17,4| 9,22 | 729 xonT. — Huasensnag | 12790 | 20,0
AH
«Anekcannp dape- | 12 680 6390 | 118,2] 19,2 | 10,4 7,50 | 324 komur. —_ > 4 485 16,2
€B»
«Cectpopenk» 10 040 6010 | 119,0| 17,3 8,5 6,93 | 218 kour. — b3 4 485 15,8
«Kanurau Caxapos» | 10020 5720 | 119,0| 17,3 | 8,5| 6,92 | 320 KoHT. — » 4 485 16,0
. CyZa ¢ ropH3oHTaJbHOR Tpy3006paGoTkoOfi (THHmA €pO-pov)
«Kamutan Cmupnos» | 35800 [ 20270 | 204,0| 30,0 | 21,0 9,22 | 54500 — Tazoryp- | 2X 18375] 25,0
. GHHHAs
«Maruuroropck» 37 500 22690 |190,6| 31,4 | 22,0 9,70 54 400 — Husensuan | 2X9040 | 21,6
«Cxyabnrop Konen- [ 29 000 17500 | 165,0( 28,2 | 18,0| 9,64 | 33150 » 2X 7645 | 185
KOB»
«Cepreit Kupos» 21 260 12000 | 142,0| 23,8 | 16,9 8,83 | 23600 — » 2X5000 | 17,5,
s«HBan CKypHIHH>» 10 600 4600 | 127,4| 19,2 [ 13,1 6,62 11 820 — » 4485 | 17,0
«nxenep Mauyan-| 10210 6130 | 110 | 19,2 |13,7| 7,04 | 15430 — » 5870 16,8
CKHIi» .
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Tpononmenne 1aba.

I'naBHbie paaMepeHus, M SuepreTHieckas
YCTAaHOBKA
Boaowra- | 7 ar V- a K!G‘:nga Trn S
Ha3sBsaHHe cyana MenjeHHe, e}::e ’ ﬁ:{: 5 2 (Kl?nonaﬂ) rpyaosoro -
. 2ga « 2 et ’| ycrpoficTea MOIHOCT, £
@Oz = £ = Tun KBT 3
Ec ;' & S 3 S
gz%| 8 |ae| 8 3
JInxTepoBO3H
«CeBMOpNYTh» 62 000 33780 | 228,8| 32,2 | 18,3] 11,78 737651 Kpan Atomn ag 29 400 | 20,7
XO3JIOBOM
Tpy30nons-
E€MHOCTDbIO
» 500 T
¢<Anekceit Kocmruu» [ 61 95C 39970 | 232,0( 32,2 | 18,3} 11,65 TG To xe Jusennnan | 2X 12350 18,4
«IOsnyc dyunk» 60 260 37 850 | 210,0( 35,0 | 22,9( 11,00 —_ IMoavemaas Jusens- 4X 6615 | 19,8
naardpopma | peryKTop-
Ipy30nokh- Hasg
eMHOCTDIO
2700 T
Muoronenepue cyaa
20 000
<HaBecrusay 17 780 12680 | 122,8(20,5 | 12,2 94 | ——— Kpanu Juzens- 2X 2335 | 15,4
peAyxTop-
Has
«Burtyc Bepunrs 20 200 10 690 22,4 | 12,0] 9,0 — > JAnaensn- 2X5 735 | 16,4
. 9JIEKTpHYe-
cKas
¢«Axagemnk H. Ba- 7670 | 126,0| 21,48| 13,1 | 8,2 10 720 » Jnsenvnas 9 630 20,0
_BHJIOB»
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Puc. 2.3. Konteiineposos: a — oSuwuit BHA; 6 — NpoAoALHKE paspes, maan
H [OmepeyHoe CeueHHe

Hexoropnie pedpuKepaTOpHHE CyJa HMEIOT MOIIHHE XOJORM/IbHLIE YCTAHOBKH,
He TOJbKO IIOALEPKHBAIOIMKHE 3aJaHHYI0O TeMNepaTypy, HO H GHCTPO 3aMOpaXKHBaIo-
mHe rpy3. Takue CyAa Ha3hHIBAIOT NMpOU3BO0CMEERHO-MPANCNOPMHLIMU pedpuscepa-
mopaxu. Cyna, nmpepHasHayeHHue JJAsi NepeBO3KH GPYKTOB (6aHAHOBO3M), HMEIOT
YCHJIEHHYIO BEHTHJISIHMIO TPIOMOB,

I'pysonogseMHOCTs pedpHIKepaTOPHHIX cyaoB nocturaer 8000—
12 000 1. CKopoCTh HECKOJBKO BhILIE, YeM CYXOTPY3HBIX CYNOB 06I1ero
Ha3HaueHHsl, TaK KaK CKOPOMNOPTSALIHeCH TI'py3nl TpebyioT OhICTpOH
JIOCTaBKH K MecTy HasHaueHusi. B 70-x ronax moctpofika pedppHKepa-
TOPHHX CYHOB Pe3KO COKpaTHJach B CBSI3H C MEPEBO3KOH CKOPOMNOp-
TSAIHXCS TPY30B B OXJIaX/laeMbIX KOHTeflHepaX Ha KOHTeAHepOBO3aX.

Koumeidinepogoast (puc. 2.3) mnpenHasHaueHbl JJisl NEPEBO3KH
TpPy30B, 3apaHee YNaKOBaHHEIX B CHelLHaJibHHE GoJiblIerpysHele
AMHKY — KOHTefHepHi, Macca KOTOpPHIX ¢ rpy3oM cocraBiser 10—
40 1. T'pysonomveMHOCTD 3THX CcynoB B cpenHeM 8000—15 000 T,
ckopocTb — 20—24 y3. I'py3onoabeMHOCTs KpYMHEHNIHX KOHTeHHe-
poso3zoB — 25 000—30 000 T u ckopocth 26—30 ys.

2 E.P. ®pux 33



Puc. 2.4. Jluxtepopos (Gapwxkesos) Thna «JI9lI»: a — o6mult BHK;
6 — nuxTep (mnaByuuil.- KOHTeHHEp)

1 — noCT ynpaBNeHHSI KPaBoM; 2 — KaTyyHA MOCTOBOR KpPaH rpys3onofbeM-
uocteio 500 T, § — Gapx (nizaByurRe KoHreHHepn); 4 — pynepas pyOka; § —
Gapxxa Ha naasy; 6 — OYKCHP-TOJNKay4

Bnrarogapa toMy, 4r0 B I'PY30BHlE TPIOMBI YK/aJHBAIOT HE MITYY-
HBIH rpy3 pasJIMYHOI'O pasMepa ¥ MacCchl, a CTaHJapTHhLIE KOHTQI’IHprI,
NOrpy30uHO-pa3rpy3ouHsle OnepanuH Ha KOHTeﬁHepOBOSaX BEINOJI-
Hslores B 4—7 pa3 6nicTpee, yeM Ha OOLIYHEIX CYXOTPY3HHIX CyAaX.

KouTeHiHEpOBO3H OTAHYATCH GOMLIIHM DPACKPHITHEM NaayGH Hal IPY3OBEIMH
TPIOMaMH, 4YTO MCKJAIOYAET TaKYl0 TPYLOEMKYK Onepanuio, KaK TrOpH3OHTaJbHOE
nepemermenue rpysa B Tpiome. Ha koHTeliHepoBo3ax rpysoBoe ycTpoHCTBO, KaK mpa-
BHJIO, OTCYTCTBYET: TDYy30BHE Olepalud BHIIONHAKT NOPTOBRIMH CPEACTBaMH CO
CHeNUANbHBIX OPHYANOB, TAK HASKIBAEMWX mepmunaiod. Ha ManHx KoHTeliHepoBo-
8ax, TIpefHASHAYEHHBIX AAA 8aX0Za B HeoGOpYHOBaHHHE NOPTH, YCTaHABJIHBAIOT
CHellHaNbHBIE KDAHH.

KoHreliHepHLIE TNepeBO3KH OCOGEHHO - BRITOAHH NPH CMEMIAHHOM COOGINEHHH
(>keJIe3HONOPOXKHH BaroH — aBTOMAmMHA — CYAHO), TAK KaK HO3BOJAKT JOCTa-
BJISITb TPy3 OT OTHPaBHTeNs 1O MosjydaTenss ¢ MHHHMAaJbHHIMH 3aTpaTaMH Ha Nepe-
IPY3KH C OZHOrO BHAA TPAHCHOPTa Ha APYrofl H oGecHeuMBaTL NMPH ITOM XOPOWYIO
COXpaHHOCTb rpysa. [TosToMy KoHTefiHepOBO3B MOJYYAIOT B MOC/ENHHE FOAN HIHPO-
KOe DacnpocTpaHeHHe, H SIBJISIIOTCS HauboJiee NEPCHEKTHBHEIMH THHAaMH CyXOrpys-
HHX CYIOB. :

Jluxmeposogst ABNAAIOTCA PasHOBUJHOCTHIO KOHTEHHEPOBO3OB H
NpejHa3HaqdaloTcsl Al NEepPeBO3KH IJIABYYHX KOHTEHHEPOB-JHXTEPOB
- (aHOra MX HaswBalOT Gapocesodamu). TakHe NUXTepHl I'PY3ONOABEM-
HocTblo 370—850 T BHI'pYKalOT C CyAHa HeNOCPEACTBEHHO Ha BOAY,
Hocjie Yero HX OTOYKCHDOBHEIBAIOT K MpPHYANy Tpy3onoJaydarels
(puc. 2.4). Pa3nnuaioT HECKOMBLKO THIIOB JIHXTEPOBO30OB B 3aBHCHMOCTH
or cnocofa rpysoco6paborku, HauGosee pacrnpocTpaHeHH JHXTEPO-
Bo3bt THNOB «JIJI» u «Cu-Bu». Ha JuXTepoBo3ax THna «/I3M» pas
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IOTPY3KH H BEITPY3KH JIUXTEPOB NPHMEHSIOT YCTaHOBJCHHHH Ha cynHe
KaTyuyuil xo03JoBOH KpaH rpysonogseMHoctbio 500 1. Kpan BegBH-
raeTcsi Ha KOHCOJIH B KOPMe CyAHa H NOJHHMaeT JHXTep, a 3aTéM
BMeCTe€ C HHM NepeKaTblBaeTcs Ha MeCTO YCTAHOBKH JIMXTEpa B TPioMe
CyAHa (cnyCKaloT JHXTEp Ha BOAY B o6paTHOM mnopsiake). OQHH rpyso-
BOM IMKJ 3aHuMaeT 13—15 muH. Ha sauxrtepoposax tHna «Cu—Dbu»
II0/bEMHO-CITYCKOBBIE OMNepalHH OCYLIECTBJSIOT C NOMOINBLIO PacnoJo-
JKEHHOTO B KOpMe JH(TOBOTO MNOABEMHHKA, NOJAIOLIEr0 JHXTEP Ha
ypOBeHb NOTPY304HOH nany6rl, H MeXaHH3Ma FOPH3OHTAJBHOrO nepe-
MeIEHHs] JIHXTEPOB.

Cyda ¢ 20pu30HManbHbIM CROCOGOM 2pYy3006pabomxy (HX Ha3BIBAIOT
Tak:Ke HaKaTHBIMH CyJaMH, CYJaMH THIA <«PO-pPO» HJH POJIKEpaMH)
CHYKaT JJ1sl IepeBO3KH IPY30B, HaXOASIHUXCS B KOHTeHHepax, Noj-
JOHAaX HJIH TaK Ha3blBaeMHIX TPel/epax-aBTONPHIENIAX, & TaKXKe aBTo-
MallHH M KOJecHOH TexHHKH. I'py3nl Ha 3TH cyjna BKAaThIBAlOT HJIH
BEIKATBIBAIOT C NIOMOINBIO BHJIOYHBEIX aBTONOTPY3YHKOB, CIENHAJIbHBIX
mrabesiepoB HJAH KaTydHX nJaatdopM — poJil-TpefJepOB B TeUeHHE
04YeHb KOPOTKOIO BPEMEHH — 324 HECKOJIbKO 4aCOB BMECTO HECKOJBbKHX
CyTOK Ha OOGBIYHOM CYXOTrpy3HOM cynHe. ['py3onoabeMHOCTb 3ITHX
cynoB — 1000 — 20 000 T, ckopocts — 16—27 y3. Cyza Tna «po-po»
6bIBAIOT OJHO-, ABYX- H Tpexna/nay6HbeiMH. Ha HHX B OTJIHYHE OT CYXO-
IFPY3HBIX CYJOB TPaJHIHOHHOIO THIIA OTCYTCTBYIOT B I'DY30BOH 4acTH
nonepevnsie NepeGOPKH U B KOpMe (MHOrJa, Ha MaJbX CyAax, B HOCY)
HUMEIOTCS OTKPBIBAIOIHECS BOPOTA ¢ NEPeKHABIBAIOWHMCA Ha npHYaJ
MOCTOM — alnapesblo, — N0 KOTOPOMY BKATHIBAIOTCH H BHIKATHI-
BAIOTCSI IPY3H H KOJleCHasi TeXHHKa (pHc. 2.5). [TepemelneHde rpysoB
¢ nany6sl Ha naJayfy OCYIIeCTBJsieTCs MO BHYTPEHHHM HAKJIOHHBIM
annapesisiM HJH ¢ NOMOLIBIO CHEeNHaNbHHX JHGTOBHX HOXBEMHHKOB.
JIpyrux rpysoBblX YCTPOHCTB Ha 3THX cylax Her. Kak H KOHTeHHepo-
Bo3kl, dyzia THNA «PO-PO» B NOCJAENHee BPEMs NOJYYHIH GOJIbIIOE pac-
npoctpaHeHHe. [losABUAHCE Pa3HOBHJHOCTH CYJOB 3TOLC THNA —
cyla, NpHCnocoGJeHHbIe JJIsi OJHOBPEMEHHON MNepeBO3KH TpeHJepoB
(B TpOMax) H KOHTeiiHepoB (Ha BepXHell nmanyfe), H TaK Ha3blBaeMble
cyza THna «po-¢Joy», KOTOPBIE CJOY3KAT JJIs NepeBO3KH MNJaBY4YHX
NOHTOHOB € KPYynNHOraGapHTHBIMH TSDKEJEIMH Fpy3aMH (cyna AR
NepeBO3KH TsKeJ0oBecoB). [l NPHHSTHS NOHTOHA C IPY30M TaKoe
CYAHO NPHTANJHBAETCS, NOHTOH BBOJHUTCS YePe3 OTKPHIThHIE KOPMOBHIE
BOpOTa, NOCJE Hero OHH 3aKpBIBAIOTCA H CYJHO BCIUIbIBaer. Kpome
TOro, I'PY3 MOXKHO 3aKaTblBaTh Yepe3 5TH XKe BOPOTA ¢ NpHYaja Ha
CrenranbHbIX TeJeXKKaX HJH IPY3HTb OOBIYHEIM COCOGOM C HOMOLIBIO
MOILIHBIX CYHNOBHIX KO3JIOBHIX KPAHOB (B COBETCKOM MOpCKOoM ¢Jore
K YHCJy 3THX CYJNOB OTHocsaTCs cyna THna «CraxaHoBer Kotob»).

Cyda 05 nepesoski HABANOMHGIX 2pYy308, MU Gaaxepst (puc. 2.6),
npeaHasHa4YeHbl JJISI ePeBO3KH PYABl, PYAHBIX KOHIEHTPATOB, YIf,
MHHepaJbHBIX YROOpeHHH, CTPOHTENLHEIX MaTepHA/OB, 3epHa, caxapa,
LleMeHTa, JPEBECHOH LIENbl H T. [. ATH IPy3Hl COCTABASIOT 0KoJo 70 %
BCeX I€PEeBO3UMBIX MOPEM CYXHX I'PY30B, IO3TOMY Ha J0JI0 6ankepos
npuxoautcs okoJo 20 % ToHHaka Bcero MEpOBOro TpaHCOPTHOro dutoTa.
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Puc, 2.5. CyzHo ¢ ropusoHTajpHEM cnoce6oM Tpy3006paboTke (THOA ¢po-po)
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Prc. 2.6. CyaHo 1y mepeBO3KH HaBaJOYHEX rpysop (Tana ¢Banrtukas) rpysos
sroppeMuocTsio 35 800 T.

{ — rpysosme TDOMH YAAEHEEHHHE; 2 == FPYSOBNE TPIOME YKODOYCRHRE; J =~ MamuHs
Boe otxenenne; ¢ — pyJiepas pyGKa; § = rpysobof KpaH; 6 =~ IDY3OBEE JIOKH

Cyaa ans HapaNOYHRX I'PY30B MOJPa3ledsiOT Ha PYJOBO3E —
CyZHa, NepeBo3sliHe HaHGOJee TSKeNIbIH Ipys, cyla JJsi JIETKOro
HaBaJIOYHOrO Ipy3a H YyHHBepcaJabHble. HeKOTOphle H3 3THX CYI0B
HMEIOT JBOHHOE Ha3HaueHHe, HANpHMEp, B OJHOM HAaNpPaBJEHHH OHH
BE3YT HABAJOUHLI rpy3, a B 0OPAaTHOM — aBTOMOOHJH, HJM Tyia —
pyay, a o6patHo— HedTb (HebTepyHOBO3HI). .

Cypa 3Toro THma — OJHOMAJNyGHblE, C MAIUHHHBIM OTHEJNEHHEM
H HaJCTPOHKOH, pacrnoyioXeHHBIMH B KopMe. OT JPYTHX CYXOrpy3HBEIX
CYIOB OHH OTJIHYAlOTCH OOJBUIOH TPYy30NOIHEMHOCTBIO (B CpemHeM
25 000—35 000 1, MakcumMyM — 100 000—150 000 T) ¥ OTHOCHTENBLHO
HEBLICOKOH CKOPOCTbIO — OKoJIo 14—16 ys.

I'pysoBhie TPIOME HMEIOT, KaK NPaBHJIO, B HUXKHel M BepXHell 9acTH HaKJIOHHLE
cTeHKu, obecneyuBaloUide camopacmpeleneHHe Ipysa (CaMOIUTHBKY) B NMPOJONBHOM
H TIONEpeYHOM HaIpaBJIEHHSX. uHCTeprI, HaxojdAmuecsd MeXAY 9THMH CTEHKaMH
H 6OPTOM, npellHa3HavYeHN AJs IpHeMa BOASIHOTO 6aJIJIaCTa, KOJIKYEeCTBO KOTOpPOTO
o6biYHO 3HAYMTeJLHO Gosbllle, YeM HA CYXOTPY3HHX CyAaX oOINero HasHayeHHs.
HeKOTopble cyZa HMEIOT B I'PY30BHX TpOMax HNPOJOJBHHE H8p860pKPl, YMeHbllia-
iolIfHe KpeH IpH CMEIEeHHH rpysa Ha 60pT, BTOpO€ AHO CACMAHO C YTOJNIHEHHHIM Ha-
CTHJIOM H TOAKDEIVIEHHSIMH, NO3BOJAIIIHME NPOBOAHTE T'PY3OBHIE ollepailiy rpefi-

tdepom,

Ha GonbumuHCTBE CYAOB LIS HaBaJOYHHIX I'PY30B HET IPY3OBLHIX YCTPORCTB, HX
rpy3sT H pasrpyxaloT NOpTOBLIMH CPEACTBaAMH, Ha OCTaJbHBIX NPHMEHSAIOT aK6o T1o-
BOPOTHHIE, JH60 KaTydHe KO3JOBHE KpaHbl. HekoTopHe cyna (LeMeHTOBO3H H T. I.)
060pYLYIOT JIEHTOYHBIMH TPAHCIOPTEPAMH HJIH JPDYTHMH CHEUMHAJBLHHIMH TIPY30BHIMH
YCTPOHCTBaMH, HO3BOJSIOULHMH ABTOMAaTHYECKH BHIIpyKaTh IpPys H3 TpioMa (caMo=
pasrpyxaiouiuecss cyna),

Jlecososbe (puc. 2.7) mpeiHasHaueHH A HMEPEBO3KH JIEeCHHIX IpPy-
30B — KpYIVIOro Jeca H mHJAoMartepHayioB. OT CYXOrpysHHX CYJIOB
oflnero Ha3HaueHHS! JIeCOBO3H OTJHYAIOTCH MeHbIled CKOPOCTHIO
(13—15 ys), HanuuueMm (He3aBHCHMO OT pa3MepOB CYJIHa) TOJBKO
OfHOH masny6bl H YCHJIEHHBIMH JIeJIOBLIMH MNOAKPENJIEHHSAMH, MO3BO-
JISTIOMHMH HM 3aXOJHTb B NMOPTH ApkTHYeckoro GaccefiHa, OTKyna
B OCHOBHOM H BHIBO3SAT JIEC.
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Puc. 2.7. JlecoBo3 «Borterpatecs vpysonofsemuocteio 5000 1 (1963 r.)

Yeunengas sepxHas (anyfa d JIOKORHE 34KPHTHA IO3BOJIIIOT IepeBO3HTh 3Ha-
YUTeNBHOE KOAH4ec1Bo Ipy3a (oKosio 1/3) Ha oTkpuiToH manyGe. JlecoBo3n! OGLIYHO
Jaxe ¢ DOJHBIM IDY30OM YIPhHEMANT BOIAHON Gannact (okoino 8—10 % rpysomoaneM-
HOCTH) MJ18 ofecnedctns ocToRYuBoCTH (CM. § 4.6), HO3TOMY Ha HHX HMeTCs Gannact-
Hbl€ OTCeXH OOJLIIOA eMKOCTH. .

CynrecTByioT 1 Ge3GatnacTHre JECOBO3L, HO B pelice 6e3 Jeca OHH HCOHITLIBAIOT
HOPLIBHCTYI0 KAUKY, 4TO HEKENATeJRHO. B mociaenHee BpeMs Jec Havaiu NepeBO3HTh
B maxetax. Taxofi cmocof mosBossieT 6oJee yem BABOE COKPATHTL CTOSIHKY XOA TPY-
80BBIMH ONepanusianMy. Jlecosose-nakerosossl (puc. 2.8) uMeloT GosbluHe NO pa3Me-
paM JIIOKH H BLICOKONPOH3BOJMHIENLHbIE TPY30BHE yCTPOHCTBA (NOBOPOTHHE HJIH
KaTyuyHe KO3JIOBLIe KPAHBI, KDPaHK-CTPEJHl). '

PasHOBHAHOCTHIO JIECOBO3OB  HABNSAIOTCS  L{LN0803b. — CTENHaJH-
3HPOBAHHBIE CY/a JJisi NEepPEeBO3KH npeBecHOH ulenel. HMX gensefr
cOuiyHO poctHraer 15 000—20 000 T.

Prc. 2.8. Jlecosoa-nmaketoBod «Ilucnep MockBe» rpysonoxbemMuocTeio 5500 o
(1974 r.)
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Puc. 2.9. Tankep rpysonoabemtoctsio 250 000 T.

] — pyneBas pyGKa, 2 — MamHHHOe OTAENeHHe; J — HacOCHOe OTheNeHHe; 4 — IpDY30BHeE
TaHKH; § — GannacTHole TaHKH, 6 — JHNTaHK, 7 — PPY3oBOe YCTPOACTBO XJs NOAbEMA
mMJAaHroB

Hama CTpaHa 3aHHMAaeET NepBoOe MECTO B MHpE IO JIECHBIM 3arnacam,
H OKOJIO 4E€TBEPTH MHPOBOIO 3KCNOpTa JE€COMaTepHAJIOB MPHUXO AHTCA
Ha ee nomo. OHa pacmoJiaraeT KpynHeAIHM B MHpe (JIOTOM JIeCOBO-
30B BCEX THIOB. ' i

K.nacc HaAaJHBHBX CYyOOB BKJIIOUAaeT TAaHKephl O
1lepeBO3KH CHIpOY HedbTH H HedTEenpoAYKTOB (Ma3yTa, GeHsuHa, M-
3eJILHOFO TOIUIHBA, KEPOCHHA M T. J.), CyJa /s NEPEBO3KH CIKUMKEH-
HbIX ra30B (Fa30BO3h), XMMHKaAHeB (KHCJOTH, PACIJaBJIEHHON CepH
H 1p.), a TakXKe NPOYHX XHAKHX IpY30B (BOZOJIEH, BHHOBO3LI, GHTY-
MoBo3Hl). TaHKepHl, npefHa3HAuYEHHbIE [J/151 NEPEBO3KH TOJAbKO Hedre-
NPOJYKTOB, HA3HIBAIOT NPOOYKMOGOIAML.

Tankepor oTHOCSITCSL K ONHOMY H3 HauboJiee pacrnpoCTpaHEHHBIX
THIOB TPAaHCHOPTHBIX CYJOB — Ha HX JOJIO NpHXOAUTCs oKojio 34 %
MHPOBOrO TOHHa)Xa TpaHcnopTHOoro ¢uoTa, a CYMMapHBIH TOHHaX
K 1988 r. poctur 128 muH. per. T.

Byproe passaTe TanKepHOTO $JoTa 6HI0 06YCNOBNEHO TeM, 9TO PafioHLl OCHOB-
HEIX MHpOBHIX 3anacoB HepTH (Cpepunit u Bamxauii Boctok, Benecysna, CesepHas
Adpuka) HaxXomATCA JaJeKO OT [JaBHHX pafioHOB ee NOTpeGJeHHs H NepepaGoTKH —
BHICOKOPA3BHTHX B HPOMHILIEHHOM OTHOWIEHHH cTpal 3anansofi Esponm, a Takxke
Slononun, koTopasi MPaKTHYECKH JHIIEHA HepTAHHX Mecropoxjenufi. Crenyer oTMme-
THTb, 9UTO COKpalleHHe TepeBo30K HePTH B CBA3H C MHPOBBIM SHEPreTHYeCKHM KpH-
sucoM, HayaBmmuMca B 1973 r., npHBeso K 06pasoBaHHI0 H3GHITOYHOTO TOHHAXKa TaH-
kepoB (k 1977 r. — okoxo 45 wan. T) H yMeHBUICHRIO KOJIHYeCTBa 8aKa30B Ha HX
noctpofiky (oco6eHHO Ha CylepTaHKepH).

Taukep (puc. 2.9) npencraBasier coGoit om{onany6ﬂoe CYAHO
C KOPMOBHIM PacnoJioXXeHHeM MAIIHHHOTO OTAeJNeHHsT W HaJCTPOHKH.
I'py3oBasi wacTh TaHKepa JEJHTCS TNONEPEYHHIMH H OIHOH, ABYMs
HJH TPEeMS NpPOJOJbLHBIMH nepeGopKaMH Ha rpPys3OBLHIE OTCEKH, Ha3hl-
BaeMHlEe 2pYy3066iMU MaHKamu. HacTp TaAHKOB OTBOIST AJsA BOASIHOTO
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Tabaruya 2
OcHOBHME XaDaKTEPHCTHKH OTeYeCTBEHHHIX TAHKEPOB

I'napREe pasMepeHHEs, M DHepreTHueckasi ycraHOBKaA

. Ky6ary- @

Haspanne cynma ueflfeo::;, Ilen:eh. Hauna p:o;gi- >.'

- T MeXRY Mn- | Bmcora | Ocag- | TAHKOS, Mom- b5

nepneH- | pyyg GopTa Ka s Tan ROCTD, 8

RHK YIS~ kBt &

paMy %

o
«Kprims» 182000 | 150 500 277 45,0 25,4 17,00 | 184 000 MNaporyp6unnas | 22 050 | 16,0
«IoGenas . 84 500 | 68 000 228 32,0 18,0 13,62 71120 Dusensvras 12350 | 15,8
«Paxapn 3opres 62 600 | 49240 214 31,0 15,4 11,60 57730 MaporypSuenag | 13 965 | 17,7
«Pegop [loneraess 64 600 48 930 215 31,0 15,5 11,82| 58900 Husenpnas 13965 | 17,2
«[1a6no Hepynas 51 480 | 40030 183 28,0 17,8 | 12,22 47470 » 13230 | 16,0
«[Iparas 39770 | 30700 188 25,8 13,7 10,65| 39 790 MNaporyp6unnag |. 13 965 | 18,5
' «Komanmapm @exsko» | 36 000 25 000 165 25,3 15,0 10,4 29 240 Husesnraasg 779 | 15,4
«Cnnts 28220 | 20950 174 23,4 12,5 9,20| 29670 » 8820 | 17,1
«Besinkufi OKTAGpb» 22000 | 16300 150 21,4 11,2 8,81 | 21370 » 7055 | 16,6
«Camota0p» 22 520 15 150 148 23,0 12,9 8,50 17940 . » 7790 | 16,2
«Hukudop Poross 16 250 12 000 138 17,4 11,2 8,06 14700 » 2x1835| 13,3
«Kasbek» 16250 | 11800 138 19,2 10,4 8,52| 14020 » 2795 | 12,3
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6ananacra, KOTOPHEA CYyIHO | I 1
BCEria MPHHHMaeT B [MO- . 90 —- 350
poxHeM ofpaTHoM pefice. gl |AMHE—A 300
I'pysoByo yacTb B HOCy H  § ~ N
KOpMe OTAeAsIOT OT cocen- § 77 — 290 3
HHX TIIOMEIleHHH# y3KHMH S gp =T | 200 D
HelNpOHHUAeMEIMH IJIsi Hed- E" 5 Wupura 41 50 8
TH H Ta30B CYXHMH OTce- S |/|/| 3
KamMH — Kopdepramamu. S 40 FA— 00

Insi npepotBpaleHHs § 70 bicoma_bopma 1
pasnuBa He(pTerpysoB H 3a-  § 29 /Hﬁ,—————’
TpA3HEHUST HMH MOpS NpH %, L A <<Tradxa
NIOBpeXKACHUAX kopnyca % 10 l |
MHOTHE COBpeMeHHEEe oTe- §
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decTBEHHble H  HHOCTpaH-
HBle TaHKepH HMEIT ABOM- [py30n0GbeMHOCTIb , MbIC. M
Hoe JHO (TaHKepH THIMa
«KpriM») M gmaxke nBofiHoe
JIHO M ABOHHHE GopTa (TaH-
Kepel THna «lloGema» H
«Imutpuit MensezseB»). Hapsagy © noBHUIEHHEM 3KOHOMHYHOCTH
HajH4He JBOHHOTO JHAa H JABOHHHX GOPTOB NO3BOJSET pasme-
CTHTb B MEXIYAOHHBIX H MeXIYyGOPTOBBIX MPOCTPAHCTBAX UHMCTEPHBI
JJis BoasiHOoro 0annacTa, a Takxe CAEJNATh PY30BBIe TaHKH IJajKo-
CTEHHLIMH, 4TO YIPOIIAET YCJAOBHUA MOHKH TaHKOB. C 3TOH Ke ue/bIO
Ha HOBBIX TaHKepaX HHOCTPAHHOH MOCTPOMKH HaGop BepXHed majyGHI
of6pailaloT He BHYTPb TaHKa, Kak OGHIYHO, a HapyXKy, pacmoJjaras
ero noBepx BepXHeH NanyGH.

B HoOC oT MalIHMHHOIO OTAEJeHHs pacloJjaraioT HacOCHOe OTheJe-
HHe ¢ IPY30BHIMH HACOCAMH st pasrpy3kd cynHa. s cooGuieHHs
MeXXJy KOPMOBOH HaACTPOHKOH M nanyboil 6aka, Ha KOTOPOH pacno-
JIOJKEHO SKOPHO-HIBAPTOBHOE YCTPOHCTBO, OGOPYZAYIOT NepeXomHHH
MocTHK. Hekortophle KpynHEIe TaHKepPH B MOCJeZHHe TOAK CTPOAT
6e3 nepexOJHOrO MOCTHKa, €0 3aMeHSIIOT JOPOXKKOH BAOJbL BepXHeH
naay6el, a 3JeKTPOTpPaccH, KOTopule 00BIMHO NPOKJAALIBAIOT [0 Hepe-
XOHHOMY MOCTHKY, B 3TOM CJydae TAHYT B METaJJHYECKHX Tpybax.
Tankeprl, sBAsIOUHEecsT 0cOO60 ONMAacHHIMH B M0XKapHOM OTHOIIEHHH
cylamH, OCOPYAYIOT HaleXHHMH IIPOTHBONOXKADHHIMH CHCTEMAaMH.

I'pysonoxbeMHOCTb TaHKePOB KoJieGJercs B GOJNBIIHX Npejenax —
ot 500—1000 T y TaHKepoB-pasmaTuHkoB x0 300 000—540 000 T
y THTaHTCKHX CYNePTAHKEPOB, SIBJASIONMXCS KPYMHEHAIIHMH CyxaMHd
B wMupe. I'pysomopwemHOCTH mnpoxykroBosoB — 10 000—60 000 T.
Pasmepn TaHKepoB 3aBHCSIT OT HX rpysomnoxbeMHocTd (pHc. 2.10).
Ckopocte cocraBasier 12—14 y3 y manux u 16—I18 y3 y Goabmux
TaHKepOB (CymepTaHKepH HMeIOT cKopocTb 14,5—16 y3). B kauecte
rJIaBHOrO JBHraTe/Isi Ha TaHKepax rpysonofxbemHocThio xo 100 000—
120 000 T ucnoab3yioT, Kak INpaBHJO, AH3eJbHbIE YCTaHOBKM Ha
6oJiee KPYNHRIX — MNapOTYPOHHHBIE U JH3eJbHHE YCTAaHOBKH. B mo-
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Puc. 2.11. CynHO AJsi mepeBOIKH CXKHXKEHHHX a3oB (ra3oBos)

I — dopnuk; 2 — punraHk; § — IPY3OBHE WHCTEPHH [/ CHXHMKEHHOro.rasa, 4 — Gaajacr«
HBble NHCTEDHH; § — MallHHHOE OT/eJIeHHe;, § — TONJHBHadA UUCTEDHA; 7 — HaCOCHO-KOMNPeos
COpHOe OTfesieHHe

cJieHHe TOAHl, H3-3a BO3POCIUHX B CBSI3H C 3HEPTeTHYECKHM KDH3H-
com nocse 1973 r. ueH Ha TonJauBo B 13—17 pas, Ha KPyIHHIX TaHKe-
pax NpHMEHSIOT TOJAbKO AH3eJbHbE YCTaHOBKH, Kak 0oJjiee 5KOHOMHY-
Hele. I'py3onogbeMHOCTh PeUHBIX TaHKepoB cocrasiasieT 150—5000 T
H ckopocTh — 10—20 kM/u. ['py3onoabeMHOCTb PEYHHIX HaJHBHBIX
6apxx pocruraer 12 000 T.

Coperckuii Coio3 BeJleT 02KHBJIEHHYIO BHEIIHIOIO TOPTOBJIIO HedThIO.
st obecneyeHnst 3kcnopTHHX nepeBo3ok B CCCP cosgaH MOUIHHIA
TaHKepHbIH (0T (Tabn. 2), 3aHHMalomui cefiyac MIECTOe MECTO B MHpE.

T'azo08036t (pHc. 2.11) npenHasHadeHHl A/ NEPEBO3KH CIKHIKEHHBIX
NPDHPOAHLIX H He(TAHHIX, T. €. BHJEAAIOUIHXCS NpH AoOhYe HedTH,
rasoB — MeTaHa, mnpomnaHa, 6yraHa, aMMuaka. DTH rashl, IOpeicTa-
BJAAWIHE MPEBOCXOJHOE TOIJIHBO H HEHHOE Chipbe AJ XHMHUYECKOH
IPOMBILJIEHHOCTH, MEPEBO3SIT B CIXKHMKEHHOM, OXJaKIEHHOM COCTOf-
HHH (B M30JIMPOBaHHBIX LHCTEPHAX) HJIM [OJ AABJAECHHEM.

B oTinume or TaHKepoB, IPySoBhle TaHKM KOTOPHX O6pa3yloT SJeMeHTH KOH-
CTPYKILHH - KOPIIyca, ra30BO3H HMMEIOT BKJIAJHHIE HJH BCTPOEHHHIE IDY30BHIE IHCTEp-
HEl — IHJIHHAPHYECKHe (BepTHKAJbHEE HJH TOPHSOHTa/lbHHE), chepHuecKue HJAH
NPAMOYTroOJibHHE. I‘aaonoau, npenasHaueHHue AJA NEPEBO3KH CXHXEHHOTO NMPpHPOA-
HOTO rasa MeTaHa B OXJaX[eHHOM COCTOSHMH (no —161,5°), umeror BRAaguue (cde-
PHYECKHE HJIH NPH3MaTHYECKHe) HJH BCTPOEHHHE (IPAMOYTOJbHEE) LHCTEPHH C Ha-
RexcHON H3onanued. Ha cynax, mepeBo3siiux cxHxKeHHbHe HepTsHHe rash, AenaioT
TOJNBKO BKJIaAHHE LHCTEPHH npnama'mqecxoﬂ HJIH unnnm{pn'—lecxoﬁ cbopmu.

L1 BHIMIOMHEHHs! IPY30BHX OIEPallHil rasoBo3H 06OPYAYIOT TPY30BON CHCTEMOR,
COCTOHIJJ,eI';I H3 HacocoB, KOMIIpeCCOPOB, TPYGOHPOBOAOB H npome)xy'roqﬂoﬁ LHCTEPHH.
Tax kak B rpy30BHe LHCTEPHH NPHHHMATb BOASHON 6ajasiacT Sampellaercd, Ha raso-
BO3ax OGOPYRYIOT GajsiacTHHe IHCTEPHH (B ABOAHOM AHE HJAH IO GOpTam).

TpaHCTIOPTHPOBKA CXKHIXEHHEIX [a30B CBfi3aHa C MOBBILIEHHOA HOXapo- H B3PH-
BOONAacHOCTHIO. Bo u3GexkaHue 06paaoBamm B3pLIBOONMACHHIX rasOBO3JYIIHHX CME-
cefi HA ra3oBo3ax npeaycMOTpeHa HAJIEKHAT BEHTHAAIHA HACOCHHWX H KOMIIpeCCOp HHIX
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OcHOBHHEE XapaKTEPHCTHKH NACCAKHPCKHX CYAOB

oregecTBeHHOro ¢uora

Tabauya 8

- I'napHHe pasMepeHHs, M 3 DHepreTuueckasn CKOpoeTh
g YCTaHOBKA
; g .
Bopons- & Ax A oR 3
Haspanue cypHa MellleHH e, = 8890 ag v
T ] -] Qi 9 36- & Monnr-
oS <] g s = oo a Trn HOCTB, Vaam | kM/e
=3 = Eom ] =0 "
2| BgR | B os2 | B 4 B3
5 o X
%S | B |afg] & % & b
«JleoHust CoGHHOBS 23 920 185,4 |24,6| 11,35 | 8,56 800 429 1500 Tilaporyp- 27900 18,0 =
GHHHEA
eMakcuM TopbkHER 19 730 194,7 | 26,6 | 11,2 {8,27 792 404 = To xe 2X8440 | 20,0 —
(B KDYH-
3e — 660)
«Anexcannp IIywmkuHS 13 820 176,1 | 23,6 | 13,5 8,3 750 220 1500 HAnsenbras 2X 7720 19,0 =
«<AsepGafi/izKaHs 10 560 153,0 | 21,8 | 16,31 | 5,8 500 2038 255 = 2X 6615 21,0 =
asToOMau.
«Oneccas 8 030 126,3 121,5| 12,9 5,8 560 250 _— i 2 X 5900 ig. 8 =
«Muxaun KaJHHHH» g 640 122,2 { 16,0 7,6 |s5,1 a7 114 150 2 2 X 2946 ig,2 =
«Mapusn EpMosoBas 4 160 100,0 | 16,2 7.0 ‘f 4,5 206 233 200 & 2x 1940 i7,2 e
«Kupruacraus 2 976 101,6 | 14,6 | 8,1 3,7 . 280 76 145 3 2X 470 | 16,0 -
i
«JlenuH» (03epRO-pedHOR) 2100 121,4 {i2,4 1,0 12,2 |~ 470 34 120 F 23X 882 — 27
«4aJioB» (03ePHO-pPEwHOR) 1 350 86,6 | 12,0 4,3 i 2,2 { 268 73 189 % 2% 882 - i 28
Cy/a Ha IOXBOKHKX KDHIIbAXS : i i 1
«KoMeTas $35,8 35,1 g,6 7,8 ! 3,2 118 I b = * 23882 34 —
«BHXpb> i21,3 47,9 | 12,0 10,1 ! 4,1 260 — ] 2% 882 38 —
«MeTeops® £2,9 34,6 9,5 5,0 l 2,3 124 4 s 23X 882 — &n
«Paketas 25,0 27,0 5,0 4,5 1,8 66 4 = < 882 — 70
Cyla Ha BOSTYIIHOR OOXYm- 34,7 25,8 6,6 1,5 I 0,6 80 3 = £ 382 — 53
ke «OpuHoR» . I




Puc. 2.12. INaccaxupckoe cyAHo AJsi MODPCKHX UyTemecTsuli <bBenopyccus» Ha k
500 naccaxupoB u 255 asTomamns (1975 r.)

OTZe/IEHHA, pacnoiaraeMeX B HOCY, H CHCTEMa CHIHAJIM3alMK 06 06pPas3s0OBaHHH OUac-
HbIX KOHUeHTpanuil rasa, Jjg TYIIeHHS HOXapoB OGHLIYHO IPHMEHSIOT ymexuc.m'r-
HyIO CHCTEMY.

BOJILINMHCTBO MOCTPOEHHBIX CYAOB JJI1 MEPEBO3KH CKUKEHHBIX
He(pm}{blx rasoB HMeeT BMECTHMOCTb TIDY30BHIX uHcTepH 2000—
10 000 M® (Makcumym—100 000 Mm®), ckopocTb 12—14 y3. Bwmectu-
MOCTb CYHOB-MeTaHOBO30B JocTHraer 125000 m®, cxopocts — 18—
20 ya.

B Hacrosinee BpeMsi GLICTPO pa3BHBaeTCﬂ KaJacc KOMG H-
HEPDOBAaHHBX CYyJAOB, T. €. CylOB, NDHCNOCOGNEHHHX IJf
NepeBO3KH HECKOJLKHX OMNpefieJIeHHHX POAOB rpysa. DT0 Oo4yeHb Bhi-
FOAHO TIPH BCTPEUHBLIX NepeBO3KaX, TaK KaK HCKJIIOYaeT [OPOXKHHE
6annactHble nepexofrl. K 3ToMy KJaccy rpysoBbIX CYAOB OTHOCATCSA
‘HedrepynoBo3s, Hedrecyxorpysml (cyma tuma «OBOv), xjaonkoJe-
COBO3BI H T. M. I'py3onoareMHOCTb HepTepyAOBO30B JOCTHraeT
160 000—200 000 T, cynoB tuma «OBO» — 100 000—150 000 T.-

Knacc mnmaccaXHpCKHX CYZAOB BRJIIOYAET CYAa,
CrenHaJbHO IpeAHa3HaueHHblE IJI NEPEBO3KH naccaxkupos. *

[To HasHayeHHIO naccaxcupckue cyda NOAPa3AeNAIOT Ha Ccyja Aas
OOCNYXHBAHUSA PETYJAAPHBIX JIMHHUH, JAA TYPUCTCKHX MYTELIECTBH,
MaCCOBLIX NE€PEeBO30K H CyAa MecTHOro coobmeHHs (Taba. 3).

Cyda 0as 06CAYHUBAHUA Pecy ASPHOLX NACCANCUPCKUX AURUE COBEp-
mawT pefickl MeXAy 3aJaHHLIMH [OPTaMH M0 ONpeleJeHHOMy pac-
nucanuio, OcoGulli HHTepec NPeACTABJAAIOT paccuuTaHHble Ha 1500—
2000 naccaxHpoB TpaHCOKeaHCKHe NaccaXHPCKHe JafHephl BOJO-
namemenrnem 50 000—70 000 T u ckopoctsio 10 30—35 y3 (B cpegHeM—
22—26 ya).

* HHorma Ha OGLIMHHIX TDY30BHIX CYyHaX MPENYCMATPHUBAIOT NAaCCAKHPCKHE
KaloTh. Takue cya HasuBawT epysonaccascupckumu. Eciin olu 6epyT Ha GopT Gonee
12 maccaxupoB, TO NO/KHBH YLOBJETBOPATH TPEGOBAKMSM, NpPENbSBJSEMBIM K INac-
CaXHpCKHM cynam. [pysomaccaXHpPCKMMH TakXe Ha3hlBAIOT IACCaXXUPCKHe CYAa
C IPY3OBLIMH TPIOMaMH.
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Prc, 2.13. IMaccaxnpeku®t safinep «Hway Ppanxos Ha 750 maccaxmpor (1964 r.)

Haccancupckue cyda  das  mypucmekux nymewecmsutl (kpyusos),
[I0JyJUBILHE OCOBEHHO WEPOKCE PACHPOCTPaHEHHe B OC/eHEe BpeMs,
paccaHtaHn Ha 200—b00 naccaxypoB. ¥ HHX MeHpLIE CKODOCTEH
(18—22 y3) u pasmeprn, B nocaejsee BpeMs Ha NoJA0GHHIX cyAax
CTaJH NpefycMaTpHBaTh BO3MOXKHOCTh nepeBoak 50—200 JerkoBHIX
aproMamuH (puc, 2.12).

Peuneie naccascuperue cyda, oScayxHBaIOLiNe peryasipHnle JUHHH
HJH HCIOJIb3YeMble 1Jis1 TYDHCTCKHX HYyTellecTBHH, IepeBo3dT H0
350—500 maccaxkupoB cCG CKOPOCTBIO 25--27 Km/d.

Ha COBDEMEHHHX OKCAHCKHX TTACCAXYNCKHX cynax Naccaxxypam NpefoCTaBaeHH
OJIHO-, ABYX-, PeXe, TPeX- HWJIM YeThIpeXMeCTHHIE KAOTH ¢ yjpoberBamu. Jas oTamxa
HpeﬂyCMOTpeHH CaJIOHBl, KOMHATH HID, caopT3ansl, miaBaTeJbHbIS 6acce17mu HT. O
OTJIH‘IHTCJI]:HOI':I OCOGEHHOCT]:IO 6CAbUINX Naccaxupexux CYyl0B ABJAEeTCa BaJH4uHe
ﬂecxonbyx nany6 u nJarbopm B Kopuyce M MHOTOADYCHOH PasBHTOH HapcTpofike.
Ocoboe HHuMaHHE YASI510T O0eCleYeHHI0 G€3CIMACHOCTH IJABARMS (HAJAHUYHIO Craca-
TeJbHBIX H HPOT}{BOHO}KapHIﬂX CPSI.LCTB), d TAKXe HeNOoTOnNAdeMOCTH cy,uHa.

Bce kpynHbie macca:kupckhe Cyfa OSOPYAYIOT CHCTeMaMy KOHAHIHOHHPOBAHHS
Bo3jlyXa, YyCHOKOUTE&JIAMH XaukH (puc. 2.13).

K cyoam 0an mecrmnoix coobujeruil oOpl4HO OTHOCAT HeGoJbIuHe
maccaxkKHpCcKHe CyLa U Karepa, pexe Kpynsele cyna Ha 500—600 mac-
caxkHpoB. B Hacrosiee Bpems IIHPOKCE PacnpoCTPaHEHHE MOJMYYaloT
CKOPOCTHHIE peuHBle M MOPCKHEe Ccyha Ha MOJABOJAHLIX KPBUIBAX €O
ckopocthio 60—70 kM/4, paccunranunie Ha 60—300 maccaupos,
a TakKXKe CcyAa Ha BO3LyuiHoH nopyike (cM. § 4.8).

Knacc cmeusanlpHBHX TDAaHCHOPTHHZX .CY-
J10 B BKJIIOUaeT pPasjHuHLIE N1apOMHI, TPAaHCNOPTHHE Gap:iKe-GyKCHp-
HElE CYZia, COCTaBH (CEKIMOHHEIE HJIH COCTaBHEIE), TONKAuH, GYKCHDH-
TOJIK29H ¥ HecaMOXOJHHBIE TOJIKaeMule CeKUHH NI GapiKH.

Mopcxue napoms GHBAIOT XKeEJE3HOJOPOKHEE, MKeJe3HOLOPOKHO-
aBTOMOGHJIbHEIE, aBTOMOOHJIbHO-TIaccaxKHPCKUe H naccaxkupckne. OHH
CNYXKAT s NEPEBO3KHM KeJe3HOJOPOKHHIX BArOHOB, aBTOMOGHJEH,
a TaKKe Nacca;KHPOB Ha IapPOMHLIX repenpanax, CBS3HIBAIOIUX CyX0-
Ny THHE JOPOXKHBHE apTepHH (Hampumep, depe3 KepueHckuit u Tarap-
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ckuii nposnuBH, uepes Kacnuiickoe mope Ha JHHHH Baky—KpacHo-
BOJACK H T. I.). B mocsieqnne rofpl nosyyujs pacnpocTpaHeHHEe aBTO-
MOGHJIbHO-TIaCCa*KUPCKHE IapOMBl JaJbHEro IJaBaHHA — JJIS TY-

PHCTCKHX IIyTEIIECTBHH (CM. BBIIlE).

Bremne MOPCKHE NIapPOMH NOXO0XH Ha TNAaCCaXXHpPCKHE Cyaa M OTJNIHYAalOoTCA JHIUb
HAJHYHEM CIENHAJNbHEIX IDY30BbIX (aBTOMOGHJBHHX HJH JKeJI€3HOJOp OXKHHIX) Madys.
JKeJs1e3HONOpOXKKbIE [TaPOMBI HMEIOT OfHY I'DY30BYIO Maly6y, a aBTOMOGHJbHLIE ~— Of-
Hy—JBe. ABTOMOGHIIH Ha naly6y rpy3aT o6blYHO ¢ 6epera Ha ONHY M3 maay6, Ha Apy-
ryio nanty6y Hx IepeBOAAT JauGo JudTOoM, Ju6O 0O HAKJIOHHBIM Che3laM — IaH-
nycam.

Ha 2Kesle3HONOPOMKHBIX IapoMaX Ha IPY30BYIO Maly6y BELE3XaloT ¢ KOPMH, Ha
aBTOMOGHJIbHEIX — ¢ KOPMBI HJIH ¢ 60pTa. BXxoAHne mpoeMu (JaIIIOPTH) 3aKPHIBAIOT
OTKHIHBIMH KpHIIKaMH. Ha HeKOTOpPRIX aBTOMOGHJIbHEIX NapoMax OTKHILIBaeTcs
B HOCY 4YacThb KOHCTPYKUHMH KOPNYyca — TaK HAsbIBaeMmIi OTKMAHOH Hoc. [laccamup-
CKHe TNOMeIleHus, BKIIOUAIOUIHe CHASYHE U lajbHEeE MeCTa (B 3aBHCHMOCTH -OT LJIH-
TeJTbHOCTH pefica), a TaKKe CaJodBl, 6aph, pPecTopaHbl HAa IapoMax pacloJaraioT
B HajacTpolike. [TapoMel HMEOT O6HYHO ZBa IIOCTa yHpaBJeHHs (B HOCY H B KODMe),
YCIIOKOHTeIH KauykKH H TOAPYJHBAalOIHe YCTPOHCTBA I/IA ofecleueHHs XOpomed
MaHeBDPEHHOCTH NPH WIBAPTOBKAX.

I'pysonoabeMHOCTh COBPeMEHHEIX MHapoMOB KoJgebsercss ot 200
Jo 2000 T (B cpeanem 600—800 1). Cpeanuii aBTOMOGHJ/BHO-NAacca-
KHPCKHH napom BMmemiaer okoso 120 aBromamud H 1000 naccaxH-
poB, Xkene3HonopoxkHBH — 30—50 BaroHoB. Ckopocts — 17—20 ys.
) Toakauu u 6yfccupbt-m0/zrcattu CJy2KaT AJis1 NBHXKEHHSI HeCaMOXOJ-
HBIX H COCTaBHBIX CYJOB, B OCHOBHOM Ha BHYTDEHHHX BOJAHHX NYTAX,
Ilie, HeCMOTPS1 Ha pPasBHTHE B IOCJEJHHEe TOfbl CaMOXOAHOTO TIpy30-
Boro ¢JoTa, 0Ko0JIO NOJOBHHBEL TPY30B BCe ellle epeBo3sT Ha Gapikax,
B CEKIIMOHHBIX cocTaBax H np. Kpome Toro, Tosikauud H GYKCHPBI-TOJ-
Ka4y HCNOJAB3YKOT AJA TPAHCINOPTHPOBKH pas/IHYHREIX HeCaMOXOJHBIX
IIaBAIOIUX COOPYXKEeHHH H IJIOTOB (6ykcupsi-naomososer). B oranune
OT OYKCHPOB TOJIKa9H IIE€PEBO3AT HECAMOXOJHHE I/1aBatoiie 00beKTH
METOAOM TOJIKaHHs. DYKCHPH-TOJMKAa4H MOFYT H GYKCHpPOBAaTh H TOJI-
KaTb cocraBel (cM. § 7.7).

2.2.2. NMpombicnossie cyaa

TIpoMbic/IOBHE cYaa Cay2KaT 4151 JOGHYH, NepepaboTKH H TPAHCIIOPTH-
poBKH DHIOH, KpaGoB, MOPCKOTO 3Bepss H MOpDCKHX pacteHHH. [lo
HasHa4yeHHIO NPOMBICJIOBBIE CYAa JAeJATCSA Ha AoObiBaromiHe, A00bLIBAIO-
ume-nepepabarsiBaiue, nepepabaThiBamllide H  06GC/AYXKHBaIOIHE,
O6wuii TOHHaX MHPOBOTO (WIOTA NPOMEICJAOBBIX CYAOB COCTaBJISIET
okoso 5 % Bcero MHPOBOrO TOHHaxa CYHOB. XapaKTePHCTHKH H
OCOOEHHOCTH MPOMBIC/JIOBHIX CYJOB DPasHOro HasHa4YeHHs oOIlpene-
JasiioTes GopMOH OPraHH3alHH NPOMBIC/IA.

CymectByioT fABe (GOPMH OpraHM3auH NPOMEICHA —— ABTOHOMHAS H 9SKCIENH-
uuonnas. Ilpu asmonomnoldl opeanusayuu cynHo BhUIaBauBaeT PHIGY M IO 3alOJIHe-
HHH TPIOMOB TPAaHCHOPTHPYET €e B NMOPT B 06pabOTaHHOM BHIE, B BHIe CHIpUA HJH
nonyhabpuxatoB. Ilpu sxcneduyuonnold opeanusayuu DPHIGOJIOBHEIE CYA@ YXOAAT
Ha IIPOMHICES HA JJIHTEJbHO€ BpeMs K 3aHATH TOJABKO N06hMelt pribul. O6paGoTka
H TPaHCIOPTHPOBKA yJ/0Ba B IIOPT OCYI(ECTBJSAETCS CIEIHAJbHBIMH [IDOH3BOJCTBEHHO-
TPaHCNOPTHLEIME CynaMH. Hekoroprie no6riBaromue cyJa He TOJbKO JIOBAT, HO CaMH
M 06pabaTelBAalOT YJIOB, ONHAKO OHH TOXKE CHAIOT NPOAYKUMIO pedpHmKepaTopaM,
IePEBO3AIHM €€ B nopT.
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Pruc, 2.14. BoasmoRt MOposuabHER pHGOJIOBHER Tpaysaep-pubosason (BMPT)

Ho6riBaromue 1 no0biBarome-nepepabaThiBaionIie CyAa COCTABISAIOT
Anpo npomuicjoBoro daora. K dobssawwum cydam oTHOCATCS PHIGO-
JIOBHHE cyfa (TpayJsepHl, ceHHepH, TYHUEJOBHl, PHIGOJOBHBIE GOTHI,
ceTenofbeMHHKH), KpabosoBbl. K dobswarwe-nepepabamosatoujum
cyfaM OTHOCATCS OOJIbIIHE MOPO3HJbHBIE TpayJephbl-phIG03aBOJE
(BMPT), Goxbluxe capiHHHEE TpayJepH-pPHIOOKOHCEDPBHEIE 3aBOJHL,
MOpPO3HJIbHBEE TPayJephl H Ap.

Tpayneps saBasiorcs Haubojee pacHpOCTPaHEHHBIM THIIOM
pHIGOJIOBHOIO cynHa. B 3aBHcHMOCTH OT pasMepoB pasindgaioT 6oJib-
IIHe, cpeqHHEe H MaJible TpayJepH.

o cmoco6y Tpaienus pasnudaloT TpayJepH 60pmoso20 B KOPMOsOZ0 TPaJIeHH.
Bce Gosbiine pHGONOBHLE TPayePH CTPOAT TOJAbKO ¢ KOPMOBHM Tpasnenuem. Cpen-
HHe H Majible TPayJepH 9acTO KpoMe Tpaja oGOpPYAYIOT M ADYTHMM CPeACTBAMH JOBA
(npndTepHEIMA CETSIMH, KOUIENLKOBHIM HEBOJAOM H T. I1.), 9TO HO3BOJAET HCHOAL30-
BaTh STH CyAa B JM0G0e BpeMs roja AJA JOBa PasHHX IIOPOA PHIG.

Tpaynepn pasnHualoT Takke IO cTeleHH nepepaGotku yaosa. Tpaysepti-aosyst
€XEeCYTOYHO NepefaloT HemepepaGOTaHHWR yJOB Ha ApPYyrMe cylla HJAH GEPerosyro
6asy. Ha mpayaepax ¢ wacmuunoll nepepabomxodl yaoea puby motpouwar, NepechnanT
JIbJIOM, COGHPAIOT OTXOAM H cAaloT noaybabpukaT Ha 6asn pa3 B HECKOJALKO CYTOK.
Tpayaepu-pubosasodss (puc. 2.14) moOAHOCTBIO MepepaGaTHBAOT pHIGY H CAANT TOTO-
BYIO K DeajJH3alHH OPOAYKIHIO.

Bosbmne pHGONOBHHE TpayJeps HMEOT BOJOH3MeIIeHNE OKOJIOo
3000—3500 T, kpynHefimume — 10000 T (Hanpumep, KOHCepBHO-
MODO3HJBLHHA TpayJsep THna «Haranus Kosuwona»), cpenHHe tpay-
Jeput — 250—900 T, MaJjnie TpayJephl H pPLIGOJOBHBE OGOTHL — J0
300 T. Cxopoctb GoablIHX TpayJiepoB — 12—14, cpenuux 9,5—12,
Majnx — 8—9 ya.

Manxe 1 cpennne TpayJepH OGHYHO ORHONMANYOHHE, GojbuUINE TPayJaepH-pPEGO-

8aBOZH: ABYXNaJyOHHE, CO CJIHIIOM B KOPMe (IO C/IMIY YJIOB BTACKHBAIOT Ha Pabodyio
nanyCy). TpaynepH-pHG03aBOAM HMEIOT B 3aBHCHMOCTH OT Ha3HaueHHs HECKOALKO
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Tabruya 4
OcHoBHBIE XapaKTEPHCTHKHM HEKOTOPHX cepHll Goapmnx PHGOJOBHHX Tpay’nepoB
O0TEYECTBEHHOro NpoMHcnoBore duoTta
KyGaTtypa L

L] TnapHHe pasMepeHHs, M rpysonhll)x §; Suepreraveckasn 5

¢ TpioMoB, M? YCTaHOBKA 7

g g s | £ | 5
Tun H HasBaHHe g & i’?,: é-’é_% @ §§ > l‘;’ §

cypHa @ . =] M EES a 89 3 2

2 [2) a, & @ a5 o 2R Mom- =4 2 :

a o @ 0% m @« @ % x =2, T T 17} o E]

= o mER m ok X L3 =% Fon HI HOCTb, 3 2 ®

2| B | 522 B 2% 3| g | BE |&s xBw | & | & | E

s A X0 2

& q |gxE| 8 |ags| & S g2 | A5a 3 < &

Koncepsro-mMopo- 9930 | 4410 [115,0 [ 19 | 12,0 | 7,0 | 3043 | 3043 | — | Husenbnas | 3X 1850 | 13,66 120 | 226

SHJIbHEIA TpayJsiep
«Haranus Kosiopa»
Tpaynep — npous- | 5600 | 2600 | 91,0 | 16,6 11,3 5,6 | 3640 | 3440 | 114 » 2200 14,0 60 | 102
BOJICTBEHHHIR pedpH- ) .
keparop «PemGpanaT»
Tpaynep — npouns- | 5560 | 2570 | 91,0 | 16 | 11,1 5,52| 3700 | 3395 | 149 » 2280 140| 60 | 102
BOJICTBEHHHR pedpH- ’
kepatop «['pymaHT»
BMPT «Masxos- | 3660 | 1300 | 75,0 | 14,0 10,0
CKHHA?
BMPT «JleckoBs 3540 | 12560 | 75,0 | 13,8 9,75

1680 | 1365 | 37 » 1470 13,0 60 | 102
1640 | 1300 | 58

5,4
5,4 » 1765 12,5 60 | 104
BMPT «IlymKkHH>» 3510 | 1240 | 75,0 | 13,4| 10,0 5,2 1610 | 1350 61 » 1395 12,5 65 105
- BMPT «Atnautuk» | 3200 900 | 73,0 | 13,6 9,55| 5,0 1265 | 1100 25 » 2X 853 12,8 60 78
PTM «Tponuk» 3260 860 | 71,0 | 13,2 7,0 4,9 1050 940 40 » 2% 492 11,7 60 76
MPCT «Cebep» 2530 730 | 64,0 | 13,1| 8,2 4,8 830 830 27 JHuszenn- 3X 1735 13,0 50 51

SJIEKTpHYe-
ckast

PT «Kpemab» {c 6op-| 2810 | 1570 | 68,0 | 11,8| 6,30| 5,20| 1480 | — — | Ousenbrasg 794 12,0 | 90 58

TOBHIM TPaJIOM)




CllenHaJbHO OGOPYJIOBaHHHIX WeXOB: pHGooSpabaThiBalOMER, MOPOSHJAbHHA, KOH-
CepBHbIH, YTHIH3aLHOHHBIA (BEHIpAGaTHIBAIOMHA KOPMOBYIO MYKY H3 OTX0J0B). [as
XpaHeHHs T'OTOBOH NPOAYKUHH (PHGHOro (uie, KOHCEPBOB H T. A.) NPelyCMOTPEHHI
pedpHxepaTopHEe H O6bIYHKEIE TPIOMBI. MIX 060pyZAyloT pa3s6OpHEIMH CTE/IaXKaMH —
«yeplakaMu» — JJISI XPaHEHHs pHIGK, TPAHCIOPTepaMH H KeloGaMH [Jif NMOTPY3KH
H BHIIPY3KH, a TaKiKe 3JeBaTopaMH (Ha GOJBIIMX TpayJ/epax-psi6o3aBopax) (Tabu. 4).

Tpaynepsi o6sagalor 6osblioH ABTOHOMHOCTBHIO ILJIaBaHHS — [0
3—4 MecsilieB, IOSTOMY Ha HHX IO BO3MOXHOCTH CO3JalOT XOpoLuHe
ObITOBBlE YCJOBHA A/ KOMAaHJHI.

CefiHepaMH HaspBalOT CyRa AJs JOBJIH PHOH KOMIEJIbLKO-
BbIM. HeBoJiIoM. Pasjuuator GosipliHe, CPeIHHE H MaJibie PuiGOJOBHBIE
cefiHeprl. X pasjensioT Ha ogHOmJOmMAJOYHbIEe H ABYXIJIOIAJ04Hble
(nyomajka pacnoJiokeHa Ha OTKDHITOH naiybe cefiHepa W npejHa-
3HayeHa AJs1 paGouHxX onepauuft). MaJble cefiHephl — TOJNBKO ORHO-
IJIOILa/I0YHEIe, CpefHHe H GoJbliHe — OfHO- H JABYXIIOUAaJOYHHE.

Y ojpHONJOmANOUYHLIX cefiHepoB pabouasi MJOIaAKa pa3MelaeTcs
Ha KopMe. Tak Kak y/OB KOLIEJbKOBLIM HEBOJOM HOCHT Pe3KO BhIpa-
JKeHHBIA Ce30HHBIA XapakTep, celiHepbl 0OOPYAYIOT H APYTHMH Opy-
JHSMH JloBa (TpaJoM, CHIOppeBofioM). BoponsmelneHHe O60OJBIINX
pri6osIOBHEIX cefiHepoB poctHraer 160—300 T, cpenunx — 100—150,
Manbix — 45—80; ckopocte — 7—10 y3, aBTOHOMHOCTb MJIaBaHHA —
4—10 cyr. dxunax — 8—12 yenosek.

IlepepabGaTpiBaomue cyja npeaHasHayeHBl AJA HOPHEMa H Oepe-
paboTkH yJsoBa. Kpome Toro, OHH CHa6KaloT pbléo.noaeuxne CyZa
BceM HeoOXxoAMMbIM. Ha HHX HMeOTCS MeJHUHMHCKHE H KYJLTYpHO-
6bITOBBIE CaYXKOE, OOCHYKHBAIOLUIHE 3KHNAXH JOGHIBAIOLHX CYLOB
B YCJOBHAX 3KCNEAHLHOHHOTO NpOMEICA.

K nepepaGaTbiBaromium -Cyaam OTHOCATCA: CelbAsiHble, KPaGoJoB-
Hble, pHIGOKOHCEPBHBIE NJaByyHe Gas3bl, pHIGOMYYHEIE H MOPO3HJIbHbIE
cyjna {npoH3BOJACTBeHHLIE peq)pumepaTopr) H T I

[TmaByuHe 6a3b — KpynHeHllHe NOPOMBICTOBHIE CYAa BO-
JousmenieHueM B cpenteM or 10 000 go 15 000 T (ra6a. 5).

Ot cyza UMEIOT HeCKOMBKO Maay6 H passuThie HaicTpoAKHU. BHyTpeHHHe mome-
IMEHHS HX JeJATCA Ha cayxKeGHBe, >XHJble, OOMECTBEHHHIE, NPOH3BOJCTBEHHBIE H
rpy3oBhle. B NpOH3BOACTBEHHBIX TIOMELIEHHAX Pa3MeIaloT LexH No o6paboTKe yJaoBa,
Ha poibokoncepsnsix Gasax npeaycMOTpeHH! LEXH IO MpefBapHTENbHOH 06paboTke
PbIOH, pPa3fesoYHHN, HKOPHLIH LeX, pr6o3aBoj U T. A. Ha cessdanbix 6azax npous-
BOJCTBEHHBIE ONlepallHH CBOAATCA K 06paGOTKe MOCTABJASEMbIX JIOBLAMH HoaydabpH-
KatoB (Moilka, dacoBKa B. GOYKH MJIH GJIOKH, 3aCOJIKA HJIH 3aMODaXXHBaHHE, NPHUIO-
TOBJIEHHE CeMbJH GAHOYHOrO H SIIMYHOrO MOCOJa). XDPAaHAT TOTOBYIO MPOAYKIIHIO
Ha NJIaBy4Yux 6a3ax B pepPHKEPATOPHHIX M OGLIUHBIX TPIOMaX HJIM B TaHkax. [lna-
ByuHe 6a3bl HMEIOT DAa3BHTHIE LHCTEDHBI LISl TOIVIHBA H Maced, KJaajoBble IJIs Opo-
BH3HH H JPYTHX 3allacoB VIS CHaGXeHHs CyloB B pafioHe mpomuciaa. Boabwne mio-
HIaJH OTBOJAATCA TOJ XKH/AbIE TIOMELIEHHs] KOMAHAB H IPOH3BOJCTBEHHOro IepCoHaJa,
JoctHrawoiero Ha cyaHe 300—600 yes., a TakKe LIS CMEHHHX 3KHNaxeH JIOBELKHX
cynoB. MHorounc/ieHHble OGLIECTBEHHbE, KYJbTYPHO-GHTOBBIE H MEJHILHHCKHE MOMe-
HIeHHA NpeBpaiaoT 6a3y B KYJAbTYpHEIA LEHTD SKCHEAHLHH.

B KauecTBe IJIaBHBIX JBHraresefi Ha NJaBY4HX 6a3aX HPHMEHSIOT
napoBbie TYPOHHBI H MOIIHBE MaJoO6OpOTHbIE AH3eaH. CKOpOCTb
COBPeMEeHHHX mnJaaByyHx 6az — 13—16 ys.
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Tabauya 5
OcHoBHHBE XapPaKTepPHCTHKH KpynHeHmuX nmiaByqnx 6a3 oredeCTBEHHOro NPOMHCAOBOro duiora

T'napHbe pasMepeHHs, M OHepreTuueckas ycTaHOBKa
&

' 1 o 2] S

b= - Ky6a- > o 3

Tao B HasnaHRe Bogons- | renpenv, | % 2 & 8 8% Typa a8 = il
cyREBa . MelleHHe, ] oL g a8 ® TPIOMOB, MomoctTs, & 2 M

® =N ] Bof ® Mt Tao P3:1) 9 1 o

) & 9K =4 a ) ]

Ehk ) 5 o= ] ) Bn ]

Hxx| H [mEx| O o <2 | &
Artonomuas pmGo- | 43 400 21 700 | 210,0( 28,0 | 16,7 | 10,0 27 970 Tlapotyp- 2X9555 {ox. 19 120 | 594

npoMbicioBag  Ga3a = Cunnas

«Bocrog»

[lnabysnfi pmbo- | 15300 | 7340 | 150,0| 20,0 | 12,5 | 7,1 |- 3 880 | Huseavmas 2X 1470 12,0 | 75 | 640
KOHCePBHHH  8aBOA ‘
«Angpefi 3axapop»

IlnaByuas uopo; 19 590 10 140 | 149,0| 21,3 | 12,6 | 8,1 10 550 ] 4595 15,0 75 | 250
8HJbHO-MydYHaa O6asa . ‘
«[Tnonepck»

TlnaBywas ceapgsa- | 17 140 9 800 | 142,0| 20,0 | 11,6 | 8,2 10 200 Tlaposas | 2720-}- 960 | 13,0 | 60 | 262

Hasg Gasa «Cesepo- MallliHa
JBHHCK» H TypGHHA

PrmGoMyunas Gasa [ 29 100 | 11000 | 182,0| 26,4 | 145 | 7,9 | 14800 | Imsexpuas 6615 15,0 486
«ITocber»

TyunesoBHas Gasa 7 160 3005 |105,0( 174 | 88| 5,6 1 900 » 2536 14,7 180

«JIeHEHCKHE Jyd»




IlIpousBoacTBeHHHBe pedpuUxKepaToOpH Cay-
XKaT 14 1pruemMa 1 06paboTKH pLIGHL, epejaBaeMol ¢ CyL0B-JIOBIOB, He
HMEWIUX TEXHOJOIHYECKOT0 H MOPO3HJAbHOore oGopyaoBanusa. O6-
CAYXKHMBas YAasJeHHble paHOHBl NpPOMEIC/a, pedpHKEpPATOPHL INepe-
JaT TOTOBYIO NMPOAYKUMIO HAa TpaHCHOPTHHIE petpHUKepaTOpPhl HJIH
TPaHCHOPTUPYIOT ee Ha OGeperopyio 6asy cami.

B 3aBucumocTH 0T CYyTOYHOH IPOH3BOJAHTENBLHOCTH MOPO3HJIBHOTO
060pPYAOBaHHA 3TH CYJA JEJNATCA Ha TPH TPYIIILL: ¢ CYTOYHOH NPOH3-
BoauTesbHOCThI0 75—100, 25—50 u no 20 1. Cyuna nepBoil rpyumsl
umetor Bogousmemenue 7000—9000, Bropo#t rpynmel — 3000—6000,
Tpetbelt rpymnel — 1000—3000 1. Ckopocts 10—18 ya.

K 06cayxuBalomum cyAaM OTHOCATCS NPUEMOTPaHCIIOPTHEIE, XU BO-
pPHIGHBlE, TTOHCKOBHIE, HAYYHO-TIPOMEICJIOBEIE H JPyrHe aHaJOrHYHbE
Cyaa, nHpeiHa3HaueHHble A OOCJYKHBaHHMS IPOMEICTOBEIX 3KCIIe-
JUUUH,

2.2.3. Cny#e6HO-BCNOMOr aTe/ibHLI® CYAa

CiyxeOHO-BCIIOMOT aTe/IbHEIE CYJa NPENCTABJSIIOT OTHOCHTEIBHO He-
60J1BIIYIO 110 TOHHAXKY, HO BeCbMa MHOTOUHCJIEHHYIO 10 HOMEHKJIaType
rpynny cyJoB (IJaByduX cpeicTs), o6caykuBawouux ¢GJaoT, noprosoe
X034HCTBO, BOJHBIE NMYTH H AKBATOPHH.

Cayxe6HO-BCIOMOTaTesIbHEIE CyJAa pPas3fesisitoT Ha O6GCTyXKHBalo-
mHe U CayxeGHble. -

K o6cayxHBalomumM OTHOCATCS JIENOKOJBI, OYKCHpHI, Clacarend,
IIPOTHBONOXKAapHBIE CYyJa, CYAONOJLeMHEIe, MJaByuHe MasikH, CHab-
JKeHueckKHe cyAa (OYHKepOBIIMKH, pa3faTiUHMKH), 3epHoIeperpyxa-
TeJH M 1p.

Jlenokoanbel cayxar gasd nojiep:xaHHs HaBHranUH B 3HMHee
BpeMsi. B 3aBHcHMOCTH OT pailoHa NJaBaHHS JIENOKOJbl GhIBAIOT
nopmosvie, mopckue u peunvie. Oco6yio TPYNNY COCTABJSIOT apKmude-
CKue auHelnvie Je0KONBl, oOecrneuHBalolHe [POBOJKY KapaBaHOB
cynoB no CeBepHOMY MOPCKOMY MYTH. :

Kopmyc Jienokosa orinuaercsi ocofofi MPOYHOCTBIO. JIeOKOJIEI HMEIOT ABa-TPH
KOPMOBLIX BHHTA H HepenrKo OJHH-ABA HOCOBBIX. HOCOBHE BHHTBEI HECKOJIBKO yxy,zx-
LIAIOT XOJ0Bble Ka4ecTBa JeA0K0Ja Ha CBOGOAHOHR Boe, 3aTO NPH IBHAKEHHH BO JAbJaX
OHH 3aCachiBaKdT BOA4Yy Hu3-noA Jbja, 06.713]“{851 TEM CaMbIM €ro npojaBauBaHHe (JIeHO'
KoJibl popcHupyYIOT Jen TosmuHoH 6oaee 0,5—0,8 M, npoxasanBast ero HOCOBOH 4acThio,
HMerol el HaKJOHHKH moape3s). 15 ocBOGOXKAEHHS Jed0oKOoJa, 32XKaTOTO JbIAMH, ero
paCKa‘{HBa}OT—HEPEKa‘{HBa}OT BOAdY B cCHOelHaJbHBIC erHOBbIe H HHq)qDGPEHTHhLe
LIHCTeprI, PacnoJIoKeHHEIE 10 60pTaM H B OKOHEYHOCTHAX CcyaHa,

B KkauecTBe 3HepreTM4eCKHX YCTAHOBOK Ha JIeOKOJaX IIpHMe-
HSIOT B OCHOBHOM JH3e/b-3JEKTPHUeCKHe H TypG6o3/ieKTpHuecKue
YCTaHOBKH (Ha CTaphlX JIeHOKoJiaX GBVIH paclpoCTpaHEHbl NapoBble
NOpIIHEBEIe MAIIKHBI), MOIHOCTL YCTAHOBOK KOJIeO/ETCS] B IIHPOKHX
npefenax: no 3675—4410 kBt y noproBeix, 5880—7350 kBt — y Mop-
CKHX H cBblmle 7350 kBT — y nuHefiHBIX apkTHYecKux. KpynHeide
H3 HHX HMEIOT 3HepreTHYeCKHe YCTaHOBKHM MOILHOCTBIO A0 36 750—
55 125 kBt. Cropocts Jenokoso Ha uucrofi Boje — 13—18 ys,
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Puc, 2.15, Mopckoft 6ywcup-ciacaTens Mowmgoctslo 2200 xBy wwia e[{ypiaw

byxoupm (puc: 2.15), orHocamuessd K Rpaccy oGoNyMERAN)-
HIMX CYAOB, PasfeNsioT Ha CKewHCKUe, MOPLKLe, Dedoso, nogmoebl:
H 0aa 8HYMpeHHux 6000€M08.

Bykcuphl (oco6eHHO NOPTOBHE) OTJHYAIOTCS ManoR asnaohk, ode-
creyuBalomell HeOOXOJHMEIE HM MaHEBPeHHLIe KayecTha., H O0kbiliof
OCTOHYHBOCTbIO (CM. § 4.6). DRepreTHUECKHE YCTAHOBKH COBPEMEFHBIX
6YKCHPOB — JAH3e/b-3/IeKTPHIeCKHe, AH3eAbHLE. MOLIHOCTh yoTanG-
BoK Hanbojlee KpYMNHBIX OKeaHCKHX OyKcHpPOB nocthraer 2200-—
9190 kBT, nOpTOBEIX --- 735—2570 kBT. CKOpPOCTH GHEAHCKYX ¥ MOp-
CKHX OyKcHpoB — 12--18 y3, mopToBEIX H pefijoBRE -— 10—12 v3.

B nocaegHHe roibl B CBS3H C HEOBXOIHMOCTBIO Opradasanyi
cracaTesNbHOR cAyxOH Ha MOpe BO3EMK HOBBIE THO CHEUHaNH3IH[C-
BaHHBIX OOCJYXHBAIOUIKX CYHOR —cnacarTteJdell., Omu o
YaloTCA BLICOKOA CKopocThio (18—22 y3), GOJBIIOH MOIIHOCTHIO
SHepreTHyeckof ycraHOBKH (66G15—16 170 xBT) u ocHsmeHH pazuo-
o6pa3sHbIM 000pPYyHOBaEHEM IJIf OKA32aHHS IOMOIUH TeprsiluM Oepn-
CTBHE CYAaM — AJs1 TYLIEHHS! [OXKapOB, OTKAYKH BOJALI, CTacKHBa-
HHS C MeJIH, NOAROAHOTO OCMOTpa H PeMOHTa, AYKCHDOBKH, a TaKxe
CrnaceHHs JiojeH M OKa3aHHS UM INepBOH MeZHIHHCKOH IIOMOLIR.
B ormenpHBIX cay"asX cpacaTesiH BLINOJNHSIIOT KONOJHHTENLHBIE
yHKIHH — CHabXaloT 3KCHequnuH, paGoTalolKE B OTKPEITOM MOpeE.

st TYIeHHss KpyIHBIX WOXKapoB Ha CYAdX H HPHGPEKHBIX CTPOe-
HHAX CJy»XaT cCHelHaJbHbLC MOX apHBE ¢YJa, HMeouHe
MOIIbIE TPOTHBONOXAPHLE CPEACTBA: CHCTEME]l BOAO- H NEHOTYWICHHS,
JanbHocTh AeficTBHSA JadeTHRIX CTBOJIOB, NOJRIOMWKX BOAY HAK ApYrHie
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OTHeracsiiHe cpeacTsa, gocturaer 60—100 M. STH cyna HMEIOT BLICO-
Kyto ckopocth (12—14 y3) u xopoiuyio MaHeBPeHEHOCTb.

K cayiebubiM cygam oTHOCATCS Hay4HO-ucciedosamenvcrue (THJ-
porpaduueckue, okeaHorpaguueckue cyja, cCyja norogsl 4 np.), medu-
Ko-canumaproe. (LJ1aByYHe FOCIHTAIH, KaDaHTHHHBIE CYJa), naasydue
eocmunsuyet, cyda-epicmasky, yueGHole Cyla W Np.

2.2.4. Cyaa TexHMuecKOro finoTa

Cyana texnnueckoro ¢uota npesHasHayeHH JJS TeXHHYeCKOro obeny-
JKMBAHHMA DasJHYHHX CYLOB, NOPTCBCIO X03AHCTBA H BOJHBLIX myTef.
K HuM oTHocstrcs ZHOYTAYOHTENbHBIE CHAps[b, IPYHTOOTBO3HHE
WaJassl, -cyjna-HedrecOOpIIHKH, VIAAAIOWIHE OCTaTKH pPasJUThIX
Ha NOBEPXHOCTH MOPS HeTenpoiyKTOR, NJaByYHe KpaHH (pc. 2.16),
KpaHOBbe CyAd, NJIaByuYHe JOKH, IJiaByune wMmacrepckue. K arofi
rpymnme CcyacB IPUUYHCASIOT TAKXKE [POMBILIEHHO-X03AHCTEEHHbE
cyna, NpeiHasHaueHHble JJ BHLUIOJBEHHS pa3jHyYHBIX CTPOHTEJbHEX,
MeJIIOpDaTHBHLIX. H JIeCOCIJIaBHHX paboT, AJs NPORJAaIKH Kabejd,
a Takxe noObiH HedTH H rasza B OTKPLITOM Mope, IteCKa, I'paBHs
H ApyrHX paboT IO OCBOEHHIO KOHTHHeHTaJbHOre meJsbda H Mupo-
BOrO OKeaHa: IJiaByuHe OypoBHe ycTaHOBKH (puc. 2.17), GypoBbe
cyna, TpPYOOYKJIAUHKH, IleMEHTHPOBILNKYA CKBAXKHH, IVIABYUHE 3JeK-
TPOCTAHIHH, CyHa-KabelenpeKNanyHKH, JecOoCIJaBHbE cyla, cyja
0o0CTy:KUBAHHUS RJABYUKX OYpPOBHIX YCTAHOBOK M.T. II.
HAHoyray6urenbsHHe CHapAAB NpeJHA3HAYeHH IS OTHEIE€HUSA
rpynra OT KHa BO)IOéMa H nOAbeMa rpyHT1a H3 BOAHL. R 3aBacnmocTd ot enocofa oThe-
JeHHs H NoJAbeMa IPYHTa PasiMuyalor chapadst ¢ mexanudeckim (TpefichepHbie, ogHo-
YepNaxoBhie 4 MHoroqepnaKoabxe), 2u0pae/1ul¢ecrcum (QeM."IE‘COCbI Ges paapbxxnmeneik

H € THIPABJHYECKHMH DasphiXINTEISMH) H KomOurupoeanxsim (3eMJIECOCH C MeXa-
HHYECKHM Da3pBIXJHTENEM) ycmpodcmeos PJ19 OTACNCHHT IPYHTA.

Puc. 2.16. Tlnasyunfi kpan «UepHomopeny rpyaonon'beMHOCTLfo 100 7
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U Dypenuu

B npu Sywcupobue
on

7 , \
' 3

Pnc. 2.17. O6mee pacnosnoxerHe miaaByyel noJiynmorpyxHoft 6yposoft ycra-
HokM THna «[lemsd»: @ — GoxkoBOR BHA; 6 — BHA CBEpPXY.

1 — peprofieTHas naoWafKa; 2 — cnacaTeJbHHE WJMONKH Ha 30 den. Kaxpas; 8§ —
KpPaH rPy30BOfl 9JIeKTPOTHAPaBJHYECKH I IPy3onoAbeMHOCcTbIO 63 T; 4§ — NOABLIUEYHH R

nopran; § — 6ypoBasi BhlllIKa; 6 =— KPaH rpyaoBofl sjeKTpOrHApaBJIHYeCKHA rpyso-
NOABEMHOCTBIO 12 T

OnHoft H3 pa3sHOBHIHOCTER 3eMJIECOCOB ABJSACTCH spaupm — LHOYTIYGUTENbHHR
CHapsK, Ha KOTOPOM BCAachlBaAHHE TPYHTa NPOHCXOIHT B pe3yJbTaTe NMOXAYH BO BCa-
ChIBAIOIMYI0 TPYOy c3KaToro BO3AYXa, YBJEKAIOUEro BOAY C TIDYHTOM (Iyabmy).

Jlis TPAHCIOPTHPOBKH NOIHSTOrO M3 BOXB IDYHTa KCHOAL3YIOT T'DY HT O-
OTBOSHHE WalaHIH (CaMOPasrPyKalomecs WIH DasTPyKaeMue C 0O-

54



MOMbI0 MajaHfopa3rpyxatenefl), nprmensior pedynepHHRt crnoco6 (myabna nopa-
ercsi HacOCOM OT CHAPAJA K MECTY CBAJIKH IO FPYHTOIIPOBOZHLWIM Tpy6am Ha 200—
300, nrorna Ha 500—600 M, oT cHapsaa) Au60 AHOYyTraAy6uTeAbHB € CH a-
p A AH, KOTOpPHe, NDHHAB NONHATHA FPYHT B I'PYHTOBHE TPIOMHI, CAMH OTBO3AT
€ro K MEeCTy CBaJKH (CaMOOTBO3HHHA croco6).

IlponsBoauTeIbHOCTL MHOrOYepIaKOBHX CHapfAAOB HocTuraer 1000—1200 m%/4,
seMaecocHHX — 5000 m%/4, spandros — 6000—7000 m3/4. Iay6uHa BcacHBaHHA
(uepnanua) — 12—23 M.

KonTpoabHble BompocH

1. lo xaxkuM npH3HaKaM KJaccHOUUHPYIOT TPaXJaHCKRe cyxa?
2. Ha3oBuTe OCHOBHHE THIIN MODCKHX TPAaHCIOPTHHX CYAOB.
3. Pacckaxure 0 HasHaUeHHH OCHOBHHX THIOB TPayJiepoB.

MnaBa TpeTkA

MOPMA
HOPIMYCA CYAHA

§ 3.1. OcHoBHbI® CeOuYeHHA Hopnyca

Kopnyc cynHa npeacrasiasier cobofl yasnuHeHHOe TeJo, OTpaHHYEHHOe
cBepxy, CHH3Y ¥ ¢ OGOPTOB KPHBLIMH NIOBEDXHOCTSIMH — BepXHefi
nany6oii, AHHIEM H G6GopTaMH, — KOTOpPHM NpHAaerca YRob6oobre-
kKaemas ¢opma, obecneyHBalouasi HaHMeHblllee CONPOTHBJEHHE BOABI
H BO3JyXa JBHXKEHHIO CYIHa.

OTH NOBEPXHOCTH MNPEICTABASIOT cO6OH NOBEPXHOCTH CJIOXKHOM
KPHBH3HH, KOTODLHIE HEBO3MOXKHO pa3BepHYTb, T. €. COBMECTHTb
¢ nA0CKOCTHIO, ¥ TPYIHO BHIPa3HTb MaTeMaTHYeCKH, HO B 3TOM Hampa-
BJEHHH ceHiyac MHOro paboTaloT, TaK KaK MaTeMaTHUeCKOe BbIpaiKke-
HHe (OpPMHEI KOpNyca IO3BOJISIET IMHPOKO BHENPHTL B CYAOKOPIYCO-
CTPOeHHEe 3JIEKTPOHHO-BbIMHCJAHTENbHLIE MalUuHHH (2BM).

Ha THXoXoaHHX peuHBIX cyjax, a B mocJejqHee BpeMs H Ha HeKo-
TOPHIX KPYNHHIX MOPCKHX CylaX, NPHMEHSIOT YnpoileHHble OGBOABI
Kopnyca, ofpasyeMble MJIOCKHMH NOBEPXHOCTSIMH, 4TO CYIIECTBEHHO
yMeHbILaeT TPYAOEMKOCTb H3rOTOBJIEHHS CYyHIHA.

O6wee npencraBjieHHe O XapaKTepe OGBOJOB MOXHO IOJYYHTb
N0 CedeHHAM KOpmnyca TpeMs B3aHMHO MNepPHeHAHKYJAPHBIMH MJIO-
ckocTaMH (pHc. 3.1):

1) BepTHMKaJbHOA NPOROJMBHOM MJOCKOCTHIO, TMpoXoAsfulell mnocpe-
JHHe IIHPHHE CYZAHa, Ha3nBaeMO#l QuamemparvHol NAOCKOCIEIO
(cokpamenno JIT);

2) BepTHKaJbHOH mNomepedHOod MJOCKOCTbIO, NMPOXOAMAUIEH nocpe-
OHHe pacueTHOH MJHHH CYyIHa, Ha3hIBaeMON n.0CKoCmblo Mudens-
wnanzoyma;

3) ropH3oHTaJILHON IJIOCKOCTbIO, COBNajaollefi C MOBEPXHOCTHIO
BOABL U Ha3hIBAeMOU NACCKOCIMbLIO 8AMEPAUHUL.
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Juamempanshas nrockogm A/ﬂ/lmocmo mudens -wnaneoyme

= "~ — A= 7 :

fnoexoems Samepaunuu

Puc. 3.1. Ceuenne kopnyca cypsa Tpems B3aHMHO-TIEPIEHAUKY/SPHHIMA
IJIOCKOCTAMH

Kopnyc cyasa cuMMeTpuUueH OTHOCHTENHLHO AMaMeTpajipHOfi mJo-
CKOCTH H, KaK OpaBU/O0, HeCHMMETPHYEH OTHOCHUTENBHO IJIOCKOCTH
BaTePJHHUH H IJIOCKOCTH MHJEJb-IINAHIOYTa,

CeueHHe KoOpHyCa NJOCKOCTBIO MHUENAL -
mnaHroyrta (puc. 3.2) XapakTepH3yeT NOJHOTY 06BOJIOB B Cpej-
Hell yacTH, nokasniBaeT (pOPMY HOINEPEYHOro CeueHHst CyAHa — HaKJ/OH
GOpPTOB, KHJEBATOCTb AHHINA, pasMep H (opMy CKyJel H norubb
nany6sl. Kpome HauGoJiee pacnpocrpaHeHHBIX CYIOB ¢ BepTHKaJb-
HHIMH 0OPTaMH pas3jaHuaioT Cyja ¢ pa3BasoM (6OPT HakJioHeH HapyXy
ot OII) u c 3aBanom (6opT HakaoHeH BHYTpb K [II).

Kunesamocme pHuima ob6pasyercst HakjaoHoM aHuina ot II1 k Gop-
taM. Cyza ¢ 6oJabmIHM HAKJIOHOM Ha3bIBAIOTCS OCTPOKULHBIMH.

CKryasa — 3aKpyrieHHe B Mecte epexoia 60pTa B JHHIE — MOXeT
HMeTh OOJBbIINE HJIH MEHLIIHH pajuyc, Ojarogaps demy oHa GymeT
COOTBeTCTBPHHO MeHee WM GoJjiee BEIpaKeHa.

02ubb — 310 yKJOH many6ul ot JIIT k 6opram. O6HIHO MOru6h
HmexoT OTKpHITHIe many6ul (BepXHsii ¥ maayObl HaacTpoek). Bogaa,
nonajamomasi Ha mnanyOnl, 6sarojaps HajJH4HIO [OTHOH, CTeKaeT
K 60pTaM M OTTy}a OTBOAHTCA 32 GopT. CTpesky noru6u (MakcHmadsb-
HOe BO3BbllleHde nany6ul B JII1 mo oTHOmEHHIO K GOPTOBOH KpOMKeE)
O6BIYHO IPHHHUMAIOT PaBHOH Y/, wHpHHH cyAHa. B nonepeuHoM ceue-
HHH norube npeacrabiasieT coboit mapaboJy, HHOTAA, /I YIIPOILEHHS
TeXHOJIOTHH H3rOTOBJIEHHSI Kopnyca, ee o6pa3yioT B Buie JOMaHOH
JuHuA. [TnathopMel 4 nanyGrl, JexkamHe HHxe BepXHell nanay6sl, mo-
rubH He uUMeroT. [1JI0CKOCTh MHUAE/BL-LINAHTOYTA AEJHT KOPOYC CYAHA
Ha [Be 4acTH— HOCOBYIO H KopMoBY©. OKOHedHOCTH KopIyca BHINOJ-
HAIOTCA B BHJE INTeBHeH (JIUTHIX, KOBaHHX HJH cBapHEX). Hocosod
WTeBeHb HasbiBaeTcs (opuimesHem, KOPMOBOH -— aXmepuimesHem.

CeyeHHe KoOpHyca agHaMeTpadbHOH 1mJo-
CKOCTb 0 jAaer npeicrabieHde o dopme mTeBHeH, a Takxe nany6-
HOH W KHJeBo#t nHAUA. PopMa mTeBHed OblBaeT BechMa pa3Hoobpas-
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i | Kunebamocmu
Kopma . Sebori 5apm \/m
[ ﬂpaﬁb/u dapm :
(Kapmobas yacms ; Hocobas yacms

Puc. 3.2. OcHoBHHe ceye«
HHA Kophoyca

HOM W 3aBHCHT OT THINA H HasHaueHHUR cynHa. [lany6Has AHHHSA y MOp-
CKHX CYIOB HMeer OGBIYHO BHJA IJIaBHOH KPHUBOH C MOABEMOM OT CpPel-
Hell yacTH B HampaBJEeHHH HOCAa U KOPMHl H o6pasyeT cedios8amoctne
naay6ui. OcHOBHOE HasHaueHHE CENJIOBATOCTH — YMEHBLIIHThL 3ajiu-
BaeMocTh nanyGwl NpPH NJaBaHHH CYIHa Ha BOJHEHHH W 06eCHevHTh
HENOTOIISIEMOCTh MPH 3aTONJIEHHH ero okKoHedHoctel. Peunple u
MOpCKHe cyla ¢ 6OJbIIOH BHICOTOH HajgBOLHOTrO 60OpTa CENJIOBATOCTH,
KaK 0paBujo, He HMeloT. [logbsem nany6u B KOpMe YCTaHABJHBAIOT,
HCXOAS, OpeXIe BCErO, H3 YCAOBHA HE3aJUBAEMOCTH M HeNoTONJse-
MOCTH.

Kunegas aunus Moxer ObITh TOPH30HTaJbHOH (Y GOJIBHIMHCTBA
MOPCKHX H PEYHbIX TPAHCIOPTHBIX CYAOB), HAKJOHHOH B KOPMY HJIH
B Hoc (cyna ¢ KOHCTPYKTHBHBIM AH(p(EpPEeHTOM Ha KOPMY HJIH Ha HOC —
MHOTHE MPOMBICJIOBHE H GYKCHPHLIE Cya) H KPHUBOJHHEHHOH (HEKO-
TOpbLIE MaJjbie CINOPTHBHBIE H ChnenHajJbHble Cyna).

JlHaMerpanbHaa MJIOCKOCTb JEJNHT KOPNYC CYAHAa Ha JBE CHMMeT-
pHYHBIE YaCTH — TpaBoro H Jeoro Gopra (ecan Bcrath B JIIT JHIOM
K Hocy, To cnpaBa Oyzer npaseii 6opt (IIpB), a cneBa — nesnii (JIB).

CegyeHHe KOopHnyca ONDJAOCKOCTbHLIO BaTepaH-
HH H JaeT npeicraBjeHHe o fopMe GOPTOBLIX 0GBOJOB CyIHA B FOPH-
30HTaJBHOH mJOCKOCTH. Pasanualor KOHCprKTHBHyIO rpY30BYyIO H
pacueTHyI0O BaTepJHHHH.

Koncmpyxmugroil eamepaurueti (KBJ’I) Ha3bIBAIOT JIHHHIO, MOJIO-
JEHHYI0O B OCHOBY NOCTPOEHHS TEOPETHUYECKOTo YepTeKa M COOTBET-
CTBYIOILYIO NOJNY4eHHOMY MpeaBapHTEJLHEHM pacueToM MOJTHOMY BOJO-
H3MeleHHIO.

T'pysosotl eamepaunued (TBJI) HasniBaior KPHUBYIO mepecedeHHs
NOBEPXHOCTH CYyAHAa TOPH30HTAJLHOH MJOCKOCTHIO, COBNAajalomel
€ NOBEPXHOCTHIO BOAHI NPH NJaBaHUHU CYLHA € NOJHHIM Ipy3oM. ¥ MOp-
CKUX TpaHcnopTHeiX cyjgoB KBJI n I'BJI, Kak nmpaBuio, coBmajaror.
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Pacuemnoi eamep/luﬂueti HashBalOT BATEPJHHHHIO, COOTBETCTBYIO-
WYy OoCagkKe CyaHa, AJs KOTOpOﬁ onpenessioT €ro XapakTepHCTHKH.

§ 3.2. NnaBHbie pasmepeHHA H KOS(GHLHEHTL NONHOTHI

[J1aBHBIMH pa3MepeHHAMH CyIHa SIBJASIOTCH IJIHHA, WIHPHHA, OcCaiKa
H BBIcOTa 6OpTa.

Jdauna cypna L.
Pasaunyator:

O0auny no Koucmpykmuenot eamepaunuu Ly,, — paccTosiHHe,
u3MepeHHoe B IJIOcKOCTH KBJI Mexly ToukamHu nepeceueHHs ee HOCO-
Bo#l ¥ kopmoBoii uactefi ¢ IT (puc. 3.3, @ ¥ 6). AHanoruuHo ompe-
JeJSIOT 419 JI000H pacueTHoOl BATEpJAHHHH AJHHY NO BATEPJHHHH Ly,

O0auny mesxcdy nepnewQuxyaspamu Ly, — pacCTosiHHe, H3MepeH-
Hoe B miockocTH KBJI Mexay HOCOBBIM H KOPMOBLHIM NEPTEHAHKYJA-
pamu (puc. 3.3, a H 6). [Ipu atom 3a HocoBoil nepnenzukyassp (HIT)
NPHHUMAIOT JHHHIO NepeceueHus Il ¢ BepTHKanBHOH NONepeyHOH
IJIOCKOCTBIO, TpOXoisuiell uepes KpafiHiolo HocoBylo Touky KBJI
(puc. 3.3, 0), a 3a xopmoBo# (KII) nunuio nepeceyenns [AIT ¢ BepTH-
KaJIbHOH MomnepeyHol NJOCKOCThIO, MPOXOAsAlleHd 4Yepe3 TOYKY nepe-
ceueHH sl OCH BpallleHHd pyJs ¢ miaockoctbio KBJI; y cynoB, HMenomux
NOrpyXeHHYIO TPAHLEBYIO KopMY (pHC. 3.3, 8), B KauecTBE KOPMOBOTO
NepHeHIHKYJAsIpa MOXKHO NMPHHHMATh BEPTHKAJb, NPOXOAAIYIO yepes
HHXKHIOIO TOUKY OOKOBOH NpPOEKLUHH cpe3a TpaHua);

dauny nauboavwyw Lys — paccrosiHHe, H3MepeHHOE B TOPH3OH-
TaJIbHOH [JIOCKOCTH MEXJy KpaHHHMH TOYKAMH HOCOBOH H KOPMOBOH
OKOHEeYyHOCTel Koprnyca 6Ge3 BhicTymawomux 4acreil (puc. 3.3, a H 8);

Oauny eabapumnyo L.g — paccTosiHue, H3MEPEHHOE B TOPH30H-
TaJIbHOH MJIOCKOCTH MEeXIy KpaHHHMH TOYKAMH HOCOBOH H KODMOBOH
OKOHEYHOCTEH C YYeToM MOCTOSIHHO BHICTyNalomux uacrefl (puc. 3.3, 6).

upuna cyana B (puc. 3.3, 2).

Pasnuyaror:

wupuny no KBJI — B,,, — paccrosiiie, H3MepeHHOe B HauGo-
Jee IUMPOKOH 4acTH cynHa Ha ypoBHe KBJI B Toukax mepeceueHHs
ee C BHYTpPeHHeH MOBEpXHOCTHI0 OGILIHBKH Kopnyca. AHaJOrH4HO
onpeiensiioT AAs JMO60H pacueTHOH BaTepJHHHH WIHPHHY IO Bartep-
JHHHH Bg;;

wupuny Ha mudenb-wnanzoyme B — paccrosinHe, H3MepeHHOe Ha
MHJeab-INaHroyTe nepnengukyaspHo k JIIT Ha yposre KBJI Han
pacuetHoli BJI Mexny BHYTpEHHHMH NOBEPXHOCTAMH OOWHBKH KOp-
nyca;

wupuny Hauboasuyo Byg — paccrosiHie, H3MepeHHOe B HaHbGoJIee
INHPOKOH 4acTH mepneHaukyaspHo K JII1 Mexny KpafiHHMH TOYKaMH
Kopnyca 6e3 yuera OOLIHBKH, NPHBaJbHHX GPYChbeB H JAPYTHX MO-
CTOSHHO BHICTYNAMOIIHX dacTel;

wupuny 2abapumnyto B, — paccTosiHue, H3MepeHHoe B Haunbosee
INHPOKOH 9acTH neprneHIukyasipHo K JI1 Mexny kpafiHHMH TOUYKaMH
Koprnyca ¢ Y4YeToM JIOOHX BHICTYyNAlOIGHX w9acTel.
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Puc. 3.3. TnaBume pasMepeHHs cynHa: a — cyla 6e3 NOCTOSHHO
BHICTYNAIOIHX 4acTell; 6 — CyZAa C NOCTOSIHHO BHICTYHAIIIHMM Ya-
CTAMH; 6 — CYJa C TPAHIEBOH KODMOH; 2 — IJIaBHHE Da3MepeHHs
B IONEPEYHHIX CEYEHHAX Kopnyca, O — NDHMEDH ONpeeJEeHHS
TEOPETHYECKHX JIHHHI H HOCOBOTO NePHEeHAHKYJspa



Ocapxa cymsa T — BepTH-
KaXkbHOE PaccTosnUe, H3MepeHHoe
Y Sy { B NJIOCKOCTH MHAISHE-INNAHIOYTa
OT OCHOBHON MJIOCKOCTH N0 MJOC:
koct KBJI unu pacuerHo#t BJI.

T

LA

4,0 m
4.1 m

Pasnnuator: ocadky pacvemuyro, ung
- meopemuuecxyto, Hocom Ty M Kopmodl
[ Ty -— paccTosiias [0 BEPTHKAJNH K2 HO-
; COBOM H KOPMOBOM NMEPHEHIHKYJNSPAxX OT
IVICCKOCTH pacuerdoff BaTepAuHHH KO
npsiMoff, cocraBisiommeR npoxoiKeHus
KHIeBOH STHHH; cpeduion  ocodky
Tep= (Ty Tx)/2; ocadky waubossisyio
Tu6, uamepennylo or KBJI no BHewneR
KPOMKH HapyxKHOM OOMIMBKH HJIH Opyc-
KOBOTO KHIA; ocudky zabapumnyio T rg,
usMepernyio or KBJI no naunusmeft
TOYKH CyJHa C YIETOM BCEX BRICTYNAONIHX
qacreﬂ Ecm{ Tq == Tx, TO rO3BOPHT, YTO & yRAHO NJIAaBaeT HAa POBHBIA KHJbY; €CJH
Ta = Ty, TO TOBOPAT, 4TO «CYAHO IiaBaer ¢ XudheperToM», paBHLIM DA3HOCTH STHX
OCaJloK, NMPHYEM €cay ocanxa KopMoil Gofbiue, TO roBopsT ¢auddepent Ha RKopMy»,
eI ocazka HocoM Godulne — saudxpepent Ha Hocs. CpenHsst ocaxka, AudbepeHt
H YFOJ KpeHa XapaKTePH3YIOT nocadky cyoud.

Eo aad

Yenybnenve

Yenybnepnve

Prc. 3.4. Mapku yray6aeHus

KonTtpoJn 3a nocaaxoff cypHa (ompefeneHHe OCajKH HOCOM, KOp-
MOH M Ha MHJeNE ¢ KaXKIoro 6opra) BO BpeMsl 3KCIJIyaTaiiH cylHa
OCYILECTBJSIETCST 110 Mapkam yeaybaenus (puc. 3.4). Mapks mokashi-
BAIOT YIybJeHHe CyHa B JAHHOM MecTe. B OTJiHuHe OT OCafKH, KOTO-
PYIO OTCUMTHIBAIOT OT TEOPETHYEeCKOH OCHOBHOH JIMHHH (T. €. OT BHY-
TPeHHeH NOBEPXHOCTH HaPYXHOH 06UIUBKH), YIayGiieHHe YYHTHIBAeT
TaKKe TOJIUHY TOPH3OHTANLHOIO KHJIS MM JPYTHX HaXONSHMXCS
HHXe OCHOBHOH JHHHH BBICTYDAIOIIUX uacTeH.

Mapkyn yrny6seHusi HaHoCST apalCKUMH IH(PpaMH Ha O6OHX
6oprax Ha (opuiTeBHe, B PalioHe MHAeNL-INIAHIOyTa H Ha axTep-
iTeBHe H 0603Ha4awT yraybaeHue B Jenumerpax (no Hioas 1969 r.
MapKH HaHOCHJM Ha JieBOM €OPTY PHMCKHMH uH(paMH K 06G3Haya H
yray6aeHue B Qytax).

Broicota Gopta cynna f — BepTHKaJbHOE pacCTOsSIHHE, H3MepeH-
HOe Ha MHJeIb-iNaHroyre y $opra ot BHYTPeHHEH KPOMKH BepTH-
KaJlbHOTO KHJSI JO BepXHeH KpPOMKH OuMmca nanydsl HaJBOAHOTO
6opra (many6oi HagBOAHOTO 6opTa HA3LIBAIOT CaMylo BePXHIOKO Hempe-
PHIBHYIO OTKPHITYIO 11any6y, HMEIGHYIO OCTOSTHHEIE CPEACTBA 3aKpbl-
THS BCEX OTBEPCTHH HAa OTKDHITHIX €€ YacTsIX H HOCTOSIHHBLIE CPENCTBa
3aKPHITHS OTBEPCTHH B 60OpTax CyAHa HH¥e 3TOH nasy6e).

Bricota HapBoanoro 60pra F — 310 pasHOCTh MeXAY BHICOTOR
6opra u ocapkoii: F = H — ,

Hazmsogusii 6opr BO Bpemst pefica H3MEHSIETCSI B 3aBHCHMOCTH
OT OCaJlKH CyJKa, KOTOpas, B CBOIO OYepeAb, 3aBHCHT OT KOJHYecTBa
HaXOAAUIMXCH Ha CYAHe TPY30B (BKJAWOUAsi CYNOBLIE 3amachl).

MuHuManbHag BbICOTA HalBOJHOTO 6opTa ompejiensiercs: Mexny-
HapoOJHLIMH NpaBHJaMH O TPY30BOH MapKe HJH 110 YCJIOBHSM obecrie-
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Puc. 3.5. K onpenenenno kosddHIHEHTOB NOJHOTH: 4 — MJO~
maid BaTepiHHHM; O — IJIOWANH MHUJeNb-WIIARTOYTA; 6 —
BOAOH3MeELIeHHS :

yeHud HemortonsisieMocTH. Ee 3HaueHMe HaHocsaT Ha 6OpPTY cyXHa
(cm. § 4.1). ..

Tnasnue pasmepenus L, B, H, T He TOJNbKO ONPENSISIOT PasMepn CyAHa, HO
B B H3BECTHOHN CTEeNeHH XapakTepHayloT ero gpopmy. C 5Tof LeabI0 paccMaTpHBAIOT COOT-
HOLIeRNS TJIaBHEX paamepeHul, Hanpumep L/B; B/T; H/T; L/H u B/H, xoropue
MOFYT CHYXHUTh OEPBHYHOH XapakTepucTHKOH (OpMBI KOpIyca CyZXHa.

CoOTHOWEHHS. TJIABHHX Pa3MEPEHHH OKasHBAWT BJIMAHHE Ha PasiIHYHEIE MOpe-
ROJAHHE KauecTBa cyAHa. Yem Gombme oTHomerne L/B, Tem GhICTpOXojiHee cyXHO.
Veeansenne foTHowenns B/T CyUleCTBEHHO YBeJIHUMBAET OCTOXYHBOCTH, BJIHSET HA
KOAKOCTb H DOBOPOTAHBOCTb, YeM Goabime orHolnehue H/T, TeM BHINE cTeneHb He-
HOTOIVISIEMOCTH CyAHA, ~

KpoMe nepeuHc/aeHHHIX JHHEAHHIX IVIaBHHIX pasMePeHH#l cynHO
rapakTepHayercs OOBEMHEIMH M MacCOBHIMH H3MEPHTENAMH, K YHCAY
KOTOPHIX OTHOCHATCS: godousmeujenue 06vemuoe V, v® — o6beM nog-
BOAHOM dacTH CyAHa, H sodousmewyenue D, T — macca cynua. Bopo-
H3MEINCHHE paBHO 06’IaeMHOMy, YMHOXKEHHOMY Ha OJIOTHOCTb BOJHI,
B KOTOPOH mJaBaeT CYRHO.

Ins Gosee nonsoro npeacrasjenus 06 OCOGEHHOCTH (OPMEL
KopIlyca CYAHA pacCMaTpPHBAIOT c/efylomue 6e3pasMepHEEe Koa(hu-
HHMeHTh! MOJHOTH NOABOJHOH gacTH kopiyca (puc. 3.5):

Kosghpuyuerm nOAHOMbL KOHCMPYKMUBHOU 6aMEPAUHLY & — OT-
Aourenne miaomaguy KBJI S k mromain npsAMOyrolbHHKa, CTOPOHH
Koroporo pasun L ' B:

‘ o = S/LB;

rosghpuyuenm noaromsr mudeasb-unanzoyma f — OTHOMIEHHE MJIO-
mMAajid MHAeNb-IINAaHroyTa © K IJIOUIaJH IPSMOYTOJABHHKa €O CTO-
poHamMu B u T:
B = /BT;
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a9

Tabauya

CooTHOWEHUs THABHHX pasMepeHnfi H KO3(Q(QHIHUEHTH NOJMHOTH HEKOTOPHX THNOB IPaXNaRCKUX CyA0B

COOTHOINEeHH A . TNABHMX pasMeDeHHH

Kos¢gdbHuuedTH TOAHOTH

Tun cyrRa
L/B B/T H/T L/H 8 a B
OxeaHCKHe NacCaXHPCKHe JiafHeps 7—10 | 2,4-3,1 | 1,35—1,70 12—15 0,56—0,70 | 0,70—0,80 | 0,95—0,96
Mopckure naccaxupckue cyla 6,56—7,5| 2,6—3,2 | 1,35—1,45 10— 14 0,50—0,60 | 0,70—0,80 | 0,85—0,96
Cyxorpy3une cyja ofmero HasHa-
YeHHS !

Goabiuue 7,2—8,0| 2,4—2,6 | 1,30—1,50 12—14 0,62—0,72 | 0,80—0,85 | 0,95—0,98

CpexHHe 6,5—7,5| 2,3—2,5 | 1,30—1,50 10—14 0,65—0,75 | 0,80—0,85 | 0,96—0,98

MaJpie 6,0—~7,0| 2,224 | 1,20—1,40 10—14 0,70—0,75 | 0,80—0,85 | 0,96—0,98
Cyna ansi HaBaJOYHHX IPY30B 6,2—7,0| 2,3—2,8 | 1,30—1,40 | 10,5—13,0 | 0,73—0,80 | 0,78—0,83 | 0,96—0,99
KoHTefiHepOBO3H :

Bosbiune 6,2—7,0 ; 2,7-3,0 1,7—2,0 9,0—11,0 | 0,60—0,68 | 0,80—0,85 | 0,95—0,98

MaJbie 6,0—6,5 | 2,5—3,2 1,4—1,8 9,0—11,5 | 0,66—0,70 | 0,82—0,86 | 0,97—0,98
Cyla C rOpH30HTanbHOR TIpy3006-

pa6orkofi:

Goabilne 6,5—~7,0| 3,0—3,5 2,0—2,3 8,8—10,5 | 0,58—0,65 | 0,85—0,88 | 0,93—0,95

MaJinie 5,8—6,5| 2,8-3,8 1,9—-2,2 8,2—9,2 0,62—0,70 | 0,82—0,85 | 0,95—0,97
TaukepH:

KD YIIHOTOHHAXKHbIE 55—-7,0| 2,6—-3,56 | 1,29—1,40 12—14 0,75—0,85 | 0,83—0,88 | 0,96—0,99

CPeIHEeTOHHAXKHHEE 7 6,0—7,5| 2,3—2,5 | 1,29—1,31 12,6—14 0,72—0,78 | 0,78—0,86 ( 0,97—0,99
Jlenokonn 3,5—4,5| 2,2—3,2 | 1,40—1,70 7—10 0,45—0,55 | 0,75—0,77 | 0,80—0,85
PHIGOnpOMRICIOBHE CyNa 50—601 2,0—2,4} 1,20—1,30 9—11 0,50—0,60 | 0,75—0,80 | 0,77—0,85
Bykcupn Mopckue 3,0—4,0| 2,4—3,0 | 1,20—1,40 6—8 0,45—0,55 | 0,70—0,78 | 0,80—0,90




Kosgppuyuenm obweld nosHoms O — oTHOmIEHHE OOBEMHOIO BO-
Jouamemenuss V k ofbeMy mnapansenenunefia, NOCTPOEHHOro Ha
TJIaBHHIX pasMmepeHHsX cyaHa L, B u T:

6 = V[LBT;

Koapppuyuenm npodorbHoll NOAHOMH ¢ — OTHONIEHHEe OOBEMHOrO
BOlOH3MeleHHs K 00beMy NpPH3MBI, HMeouiell OCHOBAHHEM ILIOILANb
MHJIeJb-IINAHIOyTa @ H BHCOTy L:

Koaghpuyuenm sepmurarbroll noanomst % — OTHOIIEHHE OODBEM-
"HOro BofiousmemieHHsi V k ofbeMy NpPH3MEI, HMeIOIIEH OCHOBaHHEM
IJIOLAAb KOHCTPYKTHBHOH BarepjHHHH S H BhicoTy T

% = V/ST = 8LBT/[aLBT = §/a.

" Kak H cooTHomweHHSI T'VIaBHHIX pasMepeHuii, Ko3hbUIHEHTH MO~
HOTH HCNOJB3YIOT [/l XapaKTePHCTHKH (OpMBl NMOJABOAHOH YacTH
CyJlHa U ONpeleJieHHsS] ero MOPeXOAHLIX KauecTB. DoJiee ObICTpoXopn-
HHIM CyJiaM OTBeYaloT MeHbIIHe 3HaueHHS 6, ¢ U @, XapaKTepH3YIo-
mue Oosiee 3a0CTpPeHHYI H yAoGoobTekaeMmylo ¢opMmy. C yBenruue-
HueM 6 yxyauiaercsi HavagbHAsl OCTONYHBOCTb, a C YBEJIHYEHHEM O
oHa, HaobopOT, YyBeJHYHBAETCS.

Ilnsi pasjMYHBEIX THIOB CYJOB XapaKTepHH OIpejeNeHHbIe COOT-
HOUIEHHS] TJIABHREIX pasMepeHH# H KO03(QOhHUIHEeHPH NOJHOTHI KOp-
nyca (raba. 6).

§ 8.8. TeopeTH4YeCKHIH yepTem

Tpu OGHOBHbIE B3AHMHO NEPNECHHKYJISPHbIE CeTeHHs KOpIyca M03BO-
JSIOT TOJYYHTH TOJBKO camoe oflnee npHGIHmKEHHOe rpaduyeckoe
npencraBieHne o ¢opme o6sonoB. HauGosee TouHoe n3obpaxkenue
06BOJOB CYJOBOTO KOpIlyca HaeT Meopemuueckull 4epmes cyoHa.
TeopeTHuecKHM ero HasHBAIOT IOTOMY, 4TO OH H300paxKaeT Teope-
THYECKYIO NOBEPXHOCTh KOpIyca: 6e3 ydyera Hapy’KHOH OOLIMBKH —
1Sl METaNJAHYECKHX CYJOB. H C yUeTOM HApYXHOH OOGHNIHBKH — JJIst
IepeBSIHHEIX H JKeJ1e300eTOHHBIX CYAOB. TeOpeTHYeCKHH depTex
CyIHa HeoOXOIHM JJs BHINOJHEHHS] BCEX pacyeroB H 3IKCIEpPHMEH-
TOB, CBSI3aHHHX C ONpeJeJIeHHEM MOPEXOAHHIX KauyecTB, MJIs paspa-
60oTKH uYepTexeHl OOIIETO paclOJOMEHHS, KOHCTPYKTHBHBIX YepTe-
el H Jis pa30HBKH KOpIyca Ha IIJa3e IIpH INOCTPOHKe CyHHA.

Ha TeopernvyeckoM ueprtexe (pHuc. 3.6) Kopmyc cyxnna usobpa-
XKaercsl B IPOEKIHAX HA TPH B3aHMHO NePNEHIUKYJISPHEIE MIOCKOCTH:
nuamerpanbhyio ([I1), koHcTpyktuBHOH Barepiunuu (KBJI) u wmu-
IeJb-MINAHrOyTa (¥), HashiBAEMBIX COOTBEeTCTBEHHO «DBok», «[Toay-
mupora» u «Kopnyc». Ha npoeknuu «Boks momumo caena JIT uso-
6paxaioT TaKKe KPHBHIC IIepeceyeHHs MOBEPXHOCTH KopIyca ¢ IJio-
CKocTsIMH, napaJjaeibHeIMH JIII, HasuBaemnle Gamoxcamu (0OBIYHO
mpoBoAsT 2—3 Garokca Ha Kaxjuifi Gopr). IlpsMas sauHuS, npo-
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Benennast B JI1 wepe3 TOUKy mepeceueHHsi MHJIENb-IITIAHIOYyTa C KH-
JeBOH JHHHed M mnapajjelbHO IPY3OBOH BaTepJHHHH, Ha3blBaeTcs
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Puc. 3.6. TeopeTnueckHfi yepTex cyaHa

ocrosnotl  aunued  (OJ1).

Ha npoexunu <«Ilouay-
muporta> kpome KBJI
H300paXKalT BaTep/HHHH,
npeacTaBJ/sioIHe cobo#
KpHBLIE [epecedeHHs Io-
BEPXHOCTH KopHmyca ¢ ro-
PH30HTAJbHKIMH IJIOCKOCTSA-
MH, Hapai/ejbHBIMH IJ10C-
kKoctH KBJI. 3tn mirockocrd
NpOBOJASAT Ha paBHHEIX pac-
CTOSIHHAX OfHy OT Apyro#
B KoJHuecTBe — 5—7 HHXKE
KBJI H cTonbKO XKe—Bhille
KBJI.. Kpome Toro, Ha
«[Tonyunpore» BeIUEPYHBA-
IOT JHHHH BepxHeil naayOnl
H 6aka.

Ha npoekuuun <«K op-
I 'y C» BHIYEPYHBAIOT ceye-
HHE MO MHUJIeNb-IINAHTOYTY,
a Takke KpHBble Iepece-
YeHHsS] MOBEPXHOCTH KOp-
nyca ¢ TNJAOCKOCTSIMH, Ta-
painenbHBIMH  ITOCKOCTH
MHJe/b-1INaHr0yTa, Hasbl-
BaeMBIE  MEOPemuUHecKumu
wnaneoymamy. STH TIOC-
KOCTH HpOBOJSIT HA OAHHA-
KOBLIX PACCTOSIHHAX ONHY
OT ApYToif, paBHEX OGHIYHO
/oo IJIHHBL CYAHA MEXAY
HeprneH UKy A PaMH.

Crenyer uMeTh B BHIY,
4TO cJelbl CeKYIHX NIoc-
KocTeil H3obpaxawTcs Ha
OJHOH IpPOEKIHH B BHIE
KPHBHIX, @ Ha JPYrHX —
B BHJE IpPAMBIX JHHHHA
Tak, B BHZe NpSMEIX JHHUH
TEOpPEeTHYECKHE LINaHTOyTHI
Hsobpaxawor Ha «Boky» H
«[Tosnymupore»;  BaTepJH-
HuH — Ha «Boky» u «Kop-
nyce»; 6arokcel — Ha «Kop-
nyce» H «[lonymupore».



Baaroaaps cHMMETpPHH Kophyca
cyzua orHocuteabso JIT Ha «ITony-
mHpoTe» OCBIYHO BHIYEPUHBAIOT Ba-
TepJHHUH TOJbKO JeBoro 6opra,
a TeopeTHYeCcKHe ILUMaHTOYyTH H30- _ )
6paxaior Ha «Kopmyce» ToabKO Ha 5 5" K
oiuH G6opT; TmTpH 3TOM OGBOAM /

HOCOBHIX ILINTAHTOYTOB BHIYEPYHBAIOT
cupaBa ot [II, a o6Boabl KopMO- 4 /

BHIX INNAaHTOYTOB — CJI€Ba OT Hee.
Kpome Ha3BaHHHIX OCHOBHBIX
CEeKymux MJIOCKOCTEH npH BHYED- 3
YUBAHHH TEOPETHUYECKOro UY€pTEKa

NPHMEHSIOT HHOTJAA CeYeHHs mo- ,/
BEPXHOCTH CY/HA MJOCKOCTAMH, Ha- RN\

kaonusiMd K JI1 H meplieHauky-

JASPHBIMH K MJOCKOCTH MHJENdb- 7| , 7’

IINAHroyTa, Ha3blBAEMLIMH pbibuHa-
mu. Pei6uHEl BR9epyHBaoT Ha «llo-
JyLIHpoTe» UM Ha ¢«BoKy» B HX HC- 3
tTuHHOM BHJe. O6wuHo «Bok» pac-
N0JIaraloT B BUJE OCHOBHOR Npoekuuu  Puc. 3.7, Onpeaesienne niomany mnan-
B BepXHeil JleBOH 4acTH JucTa, mojg ['oyTa

HuM — «[loaymupory» H cnpaBa oy

ot «Bboka» Ha OJlHOM C HHM ypoBHe, — «Kopnyc». Ecau cyaHo umeet
GosbIuyl0 LHJIHHAPHYECKYIO BCTaBKY (HECKOJbKO OIAMHAKOBHIX IO
¢opMe M pasMepaM TEOPETHYECKHX IUNAHTOYTOB B CpeiHeH uactH),
to «Kopnyc» pacnosiaraioT B cpelHel yacTH npoekuuu «bokay, Gaa-
rojapsi 4YeMy COKpallaeTcs AJHHAa depTexa.

[NpoektHbie TeOpETHYECKHE YEPTEXH KPYNHBIX CYAOB BHINOJHSIOT
B maciutabe 1 : 100 (cymoB amamHo¥ Goaee 250 m —'1 ; 200), Maaux
cynoB — 1 : 50 mam 1 :25. ‘

C noMolbIO TEOPETHYECKOTO YepTerka MOXKHO, HECMOTpPS Ha CJIOK-
"HOCTb (POpPMBL KOpmyca CyjAHa, JAOCTaTOYHO NPOCTO H TOYHO ompefe-
JuTh ero obweM. JLJs 3TOrO mpexkie BCero pacCUUTHIBAIOT IJIOLIAMb
BCEX TEOPETHYECKHX IUNMAaHrOYTOB, KOTOpHIE JENAT AIHHY cyAHa Ha 10
uan 20 paBHBIX yacTedi. UToOw HaliTH mJomajb OfHOro WINAHIOYTA,
HeoGXOANMO pa3bHTL €e Ha HEeCKOJbKO TOPH3OHTAJbHHX TOJOC
(puc. 3.7). B Kax/0H H3 3THX N0JIOC KPHBOJHHEHHYIO KPOMKY MOXHO
6e3 60JbIION MOTpeIHOCTH 3aMeHUTh NpAMOJHHeHHOH (YeM Ha 6oJib-
mee 9HCJO noJjoc OyfleT pasbura nJomajb, TeM MeHbine 6yZeT no-
rpemHocts). Ilocse sToro miomanb KaxpoH MOJOCKH, NpPEACTaBJsi-
1olet co6oi Tpanelurro, Jerko noacuutath. CrJafbiBast nJaoLUafy Beex
NOJIOCOK, Ha KOTOpHe pa3buTa nJouiajb IUNaHTOyTa, H YABOHB HX,
TaK KakK Ha TeOpeTHYeCKOM 4epTexKe H300paKaloT TOJbKO IOJOBHHH
IIMAHTOYTOB, MOJIYYaloT YHCJEHHYIO BeJHYHHY NJIOLIAJM IUNAHIoyTa.

Brraucans takuM cnocobom naomaad Bcex 10 (uam 20) Tteope-
THYeCKHX IUNAHTOyTOB, H300pa’keHHHX Ha TEOPETHUECKOM depTelke,
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] MOXHO [OCTPOHTb KPUBYIO,
KOTOpasi MOKaswBaeT, Kak

<
& usMeHseTca IJOMmaib Mo-
g NMEePEUHOro CEYEHUs MO JIH--
S He cyaHa. Takylo KpHBYIO
= N Ha3pIBAIOT  CMpPOoesotl  no
é’ u N wnaneoymam (puc. 3.8).
s W s 3 2z 1 2 Hns1 ee mocTpoeHus Ha-
Lrusa cgina L | o B3ATL MPOMIBOJBLHYIO
- OpSIMYIO H DasieNHTh ee

Puc. 3.8. CTpoeBass Mo WINaHroyTam Ha 10 man 20 paBHBIX OT-
PE3KOB (110 YHCJY TEOPETH-
YeCKMX ILUNAHTOYTOB), 3aTeM BOCCTAHOBHTb H3 KOHIIA Kax[IOro OT-
pe3Ka meprneHIUKyJAap, AJHHA KOTOPOrO B HEKOTOPOM BRIGDaHHOM
Macwrabe oOTpamaerT NJOMIaAb COOTBETCTBYIOUIErO IUMAHTOYTA.
I rowyade cmpoesoti no winaneoymam papHa B BoiGpaHHOM MaciuTabe
ofbeMy Kopnyca CyIHa MO TO# BATEPJUHHH, A0 KOTOPOH ONpenessiIH
nJowaiy mnauroyra. Ee HaXoar Takum ke o6pasoM, KaK ¥ IJoO-
Wazp MIAHTOyTa: JeJeHHeM Ha Pl MoJioc, MJIOAaib KOTOPHX paccuy-
TaTh HecsMOXKHO. [loMHMO o6BeMa Kopnyca CyAHa, [0 TeOPETHUECKOMY
yepTeXy MOXKHO ONpENEINTh PAL APYTHX BaXKHLIX TeOMETPHYECKHX
XapaKTePHCTHK, HaNpHMep NOJ0XKEHHE [EHTPA TSAXKECTH o6beMa Moj-
BOJHOH 4acTH KOpnyca (INEeHTPa BeJHYHHbI), IJIOMANb BaTEPJIMHHH,
KO3((HUIMEHTE NOJHOTH M NpOUME 3JEMEHTHl, MO03BOJSIOIHME pac-
CYMTATh W OLEHWTL NpeinojiaraeMbie MOPEXOIHBIE KadecTBa Oynylle-
ro cyana. B HacTosimee BpeMsi B KOHCTPYKTOPCKUX 610po BCe Ha3BaH- |
HBIE pacyeThl BHIMOJHAIOT ¢ nomompio IBM. Tlpu nocrpofike cynHa
Ha 3aBoJe TEOPETHYECKHH uepTex BBINOJHSIOT Ha CNeNHalbHON mJ0-
maike — nyaase — B Macmrabe 1 : 1. [las KpyNHBIX CYNOB Hame mpH-
MeHSIOT pasbuBKy Kopnyca B Macmrabe 1 : 10. [To BolyepyeHHOMY B
macwrabe 1:1 (uam 1: 10) TeopeTnueckoMy 4YepTexKy MOKHO OI-
penesiaTb HOCTaTOMHO TOYHO MCTHHHBIE pa3Mepbl U KOH(QHIYpauHIo
OTAENbHBIX KOHCTPYKTUBHBIX 3JIEMEHTOB KOpHyca.

KoHTposbHEIE BOMpOCH

1. IlepeyncsuTe riaBHBIe pasMepeHHsS CyAHA.
2. HasoBute ocHoBHBIC KO3(hbuIUeHTH noaHOTH. Kak ux oBo3HayaloT?

3. UTto mpexcraBaser coboi TeoperHueckuil ueprex cyaua? lid uero oM npes-
Ha3HayeH?

Mnaea ueTsepTan

OHCMNYATAULHUOHHLIE

U MOPEXOAHLIE HAYECTBA CYJAHA

CynHo npexcraBisier co6OH C/IOKHOE HHMKEHEPHOE COOPYIKEHHE,
npeiHA3HAYEHHOE AJisl TEPeJBHKEHHS 110 BOJAE C PA3JUYHBLIMH Tpy-

3amu. TpascnopTHoOe CyAHO, Kak ¥ J060e HHKEHEPHOE TPAHCIIOPTHOE
COOpYKeHHE, XapAaKTepPU3YeTCs PSANOM SKCNAYAMOUUOHHbIX K-
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Hecms — TPY30N0JbeMHOCTBIO, I'DY30BMECTHMOCTBIO, CKOPOCTBIO, 1aJb-
HOCTBIO NJIaBaHH$f, aBTOHOMHOCTbIO, HAJE€XHOCTBIO H 0p.

Tak Kak CylHO sIBJIsSIeTCS OJNHOBPEMEHHO H MJIaBalOWHM COODYKe-
HHEM, OHO XapaKTepH3yeTCsl eille M MOpexoOHbiMU KadeCmeamu —
NJ1aBY4eCThblo, OCTOHYHBOCTBIO, HEMOTONJISIEMOCTbIO, XOJKOCTbIO, Kau-
KOH H yIpaBJifieMOCThIO.

§ 4.1. 'py=onogvemHocTb

F'pysonoXlbeMHOCTSBb IO Ha3mBalOT MacCy pas3jHYHOrO poja
rPY30B, KOTOpHIE MOXET NepeBe3TH cyAHo. Pasiuualor yucTyo rpyso-
NONBEMHOCTb H Jle/lBeMT.

Qucmas epy3ono0semHocms — 3TO TNOJIHAS Macca NEPEeBO3UMOTO
CYJHOM NOJIe3HOrO I'pysa, T. €. Macca rpysa B TploMaX M Macca mac-
caxupoB c 6arakoM H npejHa3HayeHHLIX AJS HHX INpecHOH BOJOH
M NPOBH3HEH, Macca BLIJIOBJIEHHOH PRIOH M T. 1., IDH 3arpy3Ke CyIHA
IO pacyeTHYIO OCaIKYy.

Hedsedm (uHOTLA €ro HasbIBAIOT MOAHOL 2pY30n00BEMHOCTIBIO)
npencrasJjser cofoil obiylo MacCy nepeBO3HMOT0O CYIHOM IOJIE3HOTO
rpy3a, COCTaBJSAIOMETO YHCTYIO TPY30MOLBEMHOCTBb, a TaKxKe Maccy
3anacoB TOMNJIHBA, KOTEJbHOH BOJHI, MacJja, 3KHmaxka ¢ 6araxowm,
3amacoB [IPOBH3UY U NpPECHOH BOABI JJIsi 9KHIAXKA TOXKE NPH 3arpy3Ke
CyJHa 1O pacyeTHylo ocajiky. EcJH CylHO ¢ Ipy3oM TNpHHHMaeT
XKuAKHH GajyacT (HampEMep, JeCOBO3BI, HEKOTOPLIE MMacCaXKHPCKHE
HIH Hay4yHO-HCCJeJoBaTe/NbCKHE cyla), TO Macca 3Toro GaJJacra
BKJIIOYaeTCs B JeABeHT CylHa. '

Takum ofpasom, IelBeHT npejctaBJseT co6of CyMMy BCeX Tak
HasblBaeMEIX NepeMeHHBIX TPY30B, T. €. TeX, Macca KOTOPHIX MOXKeT
MEHATbCA HJH B TeuyeHHe peHica (CyLOBLle 3amachl) HJH OT peiica
K peHcy {mepeBO3HMBbIH MOJIE3HBIH IPY3).

Ilpn 3TOM JelBeHT AJNS KaxKIOro CyAHA SIBJsETCH MOCTOSHHBIM
U onpejessieTcst ofiiel Maccol mepeMeHHHIX T'DY30B, KOTOpPBIE MOTYT
ObLITH NPHHATHL Ha CYJHO NPH 3arpy3ke ero No pacueTHYK OCalKy.

B oranume or penBefiTa BojoM3MelleHHe (Macca) MOPOXKHEro
CyJlHa npeicTaB/ieT CO60H CyMMYy BCeX NMOCTOSIHHEIX Macc, H3 KOTO-
pHIX cJlaraeTcs Macca KOHCTPYKUHH NOCTDOEHHOro cyiHa (Macca
Koppyca, MeXaHH3MOB, CYJ0BbIX YCTPOHCTB, CHCTEM H OGOPYAOBaHHSA)
M Macca MOCTOSHHOrO HHBeHTapHoro cHaGxkeHHus. Ciofa BkJIoYaeTcs
Macca TeX 4YacTeH 3amaca TOIJIMBA, BOABl H Mac/a, KOTOpDhHE Haxo-
JATCA B KOTJIaX, MeXaHH3MaX H Tpy6oNpoBOAaX NOArOTOBJEHHOH
K 3alyCKy SHepreTHYeCKOH YCTaHOBKH CY/IHAa, A TaKXKe Macca TeX
OCTAaTKOB DAa3/IMYHBIX KHAKHX TpY30B B LHMCTEDHAX, KOTOphIe He
MOTyYT OBITb YIaJieHHl NPH OTKAauKe (TaK Ha3BIBaeMBIH MePTBHIH 3amnac).
Teepan#t 6annact, yKJaAblBaéMBIH Ha HEKOTOPHIX cylax Aas obec-
neveHHs OCTOHYHBOCTH, YYHTHIBAIOT NPH BHIYHCJICHHH BOJOH3MEILEHH S
NOPOXHEro CyJHA.

YienbHOoe 3HaueHHE MAcC OTHEJBHBIX 3JIEMEHTOB CYyAHa (craTel
HarpyskH), BXOAAIIMX B BOJOH3MEINEHHE NMOPOXKHEro CyJAHa, HEONH-
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YxeapHoe 3HaueHHe 3JEeMEHTOB CyiHa (craTed Harpysku)
(B mpoueHTax OT BOAOM3MEILEHHS IIOPOXHEro CyRHA)

Tabauya 7

Mpouee
. Haswura- (uHBER-
. M _ O - g ) . l.lHOHHOe_ o TapHoe
Tan cygae Kopnyc | anvecnnd | same no- | yerpon | CyAceme |Mammamas | COSORC | otopymo- | Coihonx | Caadxe
Kopmyc MelleHH i cTBa paHAe cpencTea rpysos nac Bo-
CBSA3H HAOH3Me-
I[eHHs)
Cyxorpysume cyza | 79—81 57—62 1,1—-1,2 | 5,5—6,6 | 3,1—3,8 | 9,2—12,3 | 2,5—4,5| 0,10—0,15 | 2,0—2,3 | 1,3—1,8
ofimero Ha3HaYeHHS ‘
JlecoBosn | 77—79 | 55—59 1,1—-1,9 | 6,0—-7,5| 2,6—3,5 | 8,5—11,0 | 3,0—4,0 | 0,50—0,70 | 1,8—2,5| 1,5—2,0
Cyna gnq masanou- | 84—86 | 72—74 | 0,5—0,6 | 3,5—4,56| 2,5—2,6 | 7,0—9,0 | },4—1,7] 0,1—0,2 | 1,7—2,9| 1,2—1,7
HHX Ipy30B .
Taukepw:
CpeNHeTOHHaX- 72—83 | 58-72 | 0,7—0,8 | 3,5—4,5( 4,7—8,2 | 8,0—12,0 | 1,0—2,9 | 0,10—0,12 | 2,1—3,4 | 1,1—1,5
HEIE
KpPYNHOTOHHAX- 86—88 | 80—83 | 0,15—0,25| 3,0—4,0 | 4,5—4,8 | 4,0—5,0 | 1,0—1,4 0,03—0,04 1,4—1,5( 0,8—1,2
HEIE
Bykcupu-cnacare- | 67—69 | 43—45 0,8—-2,2 ) 8,2—-9,2 7,0—8,0 | 9,6—15,0 | 5,0—6,1 | 0,80—1,30 | 2,6—4,2 | 1,7—2,0
JIH . ’
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Kopmo, < | 00 pmpusa HAKOBO H pachnpejesiserc B

nanybuas aunuf, Had) aﬂ;pza npoueHTax OT MAacCChl MOPOXK-
M opma
- /™ Hero Cy;Ha B NpeleNax, NMpH-
L 548 BelleHHKIX B Taba. 7.

" . W CknagHiBasi  BOJOH3MEnie-
o ¥ 11 292 HHe TNOPOXKHEro CyAHA C Ied-
3 o ;”—:; BEATOM, HOJY4YaeM nRoAHOE 80-
oo 1=3 Jousmewyerie, U  B0OOU3ME-

o | m—r Wenue C NOARbIM 2pYy30omM (pHC.

450 4.1): D = Dyop + Dy, rHE
Puc. 4.2. 38ak rpy3oBoH MapKH H JIHHHH, D — nosHoe BOLOM3MelleHHeE,
mpHMesseMpe c 5THM sHakom (cneBa — T Duop — BOHOH3MEUICHHE M10-
JlecHas «rpebeHKa» JeCOBO30B) poxHero cyiHa, T; D, —

nenseiit, 1. [ensefit coBpe-
MEHHBIX Tpy30BbIX CYyIOB cocraBaser 65—75 % or mosaHoro Bo-
mousmelleHUa (Y KPYHHOTOHHaXKHBIX TaHkepoB Ho 82—85 %).
Bo u36exxaHne HeJONMyCTUMOH Heperpys3kH cyzHa c¢ KoHua XIX —
nayajsa XX BB. Ha I'PY30BbIX CYIaX HaHOCHAT 3HAK 2py3080i MapKu,
ONpeeNsOmWHA B 3aBHCHMOCTH OT PasMepoB H KOHCTPYKIMH CYyAHA,
palioHa ero nJjaBaHHs M BPEMEHH T0oJa MHHHMMAMLHYIO NOHYCTHMYIO
BeJIMUMHY HagBojHoro Sopra. B Hacrosiuee BpeMst Tpy30BYIO MapKy
HaHOCAT B cooTBercTBUH ¢ [IpaBuaamu Perucrpa CCCP, ocHOBaHHBIMY
Ha MexayHapoxHOH KOHBEHOMH O rpysoBoil mapke 1966 r.
3uaxk rpy3oBoft Mapku (puc. 4.2) HaHOCAT Ha NpaBOM M JIEBOM
GopTax B CpefHel 4acTH CyJHa.

I'opusoHTajsbHasi nmosoca, HaHeceHHasi NOcPejMHe H306PaXKeHHOro Ha TPY30BOH
MapKe IHCKa, COOTBETCTBYET JIeTHeHl Ipy30BOH BATEDPJHHHH, T. €. BaTEDJUHHH NPH
NJaBaHHM CYJHa JIETOM B OKeaHe NPH HJOTHOcTH Boisl 1,025 1/M3. B Hoc or Ancka
HAHOCHT «TPECEHKY» — BEPTHKaJbHYIO JHHHIO C OTXOAAUIHMH OT Hee IDY30BHIMH Map-
KaMd — TFOPH3OHTANLHEIMH JIMHHAMH, JO KOTOPBIX MOXKeT IOTPY’KaThCsl CYAHO IPH
PA3JHYHBIX YCJOBHSIX MaBaHusi: jneToM (J1), sumolt (3), sumoit B CesepHoli Ataan-
tuke (3CA), B Tponukax (T), B npecHoli Bome B ycrbax pek (IT), B mpecHol Boje
B tponukax (TII).

3uMHIOI MapKy 3 HaHOCAT HUXKe JIeTHell Ha 1/, JieTHeH OcallKH; 3UMHIOK LIS
CesepHofi Arnantuky 3CA—Ha 50 MM Hu)Ke 3HMHeH (Ha cylax AuHOK Gosee 100 M
Mapky 3CA se Hasocsit). Tponnueckyio Mapky T HaHoOCAT BhIe JeTHeH Ha 1/4 Jrer-
Hell ocalkH. IIpu HaHeceHuu Mapox jnst niabanus B npecuod Boje IT u TIT yuurH-
BalOT, YTO NPH Nepexoje CyJAHA K3 NPECHOH BOABI PeK B COJEHYIO MOPCKYHO OCankKa
CYLHa YMEHBLIUHTCS H3-3a Pa3HOCTH B IJIOTHOCTH BOJHL. ‘

IIpu upueme rpysa cydHO He JOJKHO NOTPYXKaThcs B Body ray6ixe
cooTBercTByIOmeHA Mapku. IHa HeKOTOpHIX cylnaX HEHOCAT IIOMHMO
OOBIYHBIX MapoOK CHelHasbHHE.

Cyna, nmpucnoco6ieHHHe IJisi NEPEBO3KH Jieca, CHabkaloT JONOJHHTENBHO Clle-
LHaJbHOH sechold epysosoll mapkod, pacnosaraeMoii B KopMy OT AHMCKAa. Jta Mapka
LOTyCKaeT HEKOTOPOEe YBEeJHYEHHE OCallki B TOM CJydae, KOIIa CYNHO TNepeBO3HT
JIECHOM TPY3 Ha OTKDHTOA masnyGe.

Cyna, coBepmaiowue pelictt mMexay nopramn CCCP, TJIP u ITHP B npenenax
Banrutickoro Mops, mexay nopramu CCCP, CPP 1 HPB B npenenax Uepsoro mMops,
a takxe Mexny nopramu CCCP B npenenax flmonckoro. Besnoro u Kacnukickoro mo-
pedl, TONYYaIOT CHeyuasbryr0 ePY306YI0 MAPKY 02PAHUYEHHO20 DALIONA NAQ8anud. 3Ty
MapKy NpH HaJHYHH Y cyjiHa MexnyHapofHOH rpy3oBoli MapKH HaHOCAT Ha PAccTos-
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Hun 1200 MM B HOC H KOPMY (Y JIeCOBO30B) OT LeHTpa kpyra MexRyHaponHoit rpyso-
Boll MapKH B BHJe BePTHKAJbHON JHHHM H NPUMBIKAIOMHX K HeH TOPH3OHTANbHBIX
JuHEE JauHo# 250 MM, o603HaueHHHX GykBami JI (IeTHSig OCafka OTrpaHHYEHHOrO
paiioHa nnasauusi), 3 u I1 (3uMHsAs u B npecHol Boxe). Ecan cynHo He mmeer Mex-
IyHapORHOH rpy3oBOH MapKH, TO I'DY30BYI0 MapKy orpaHHu4eHHOro paioHa MJaBaHus
HaHOCAT Ha ee MecTe. B sToM ciyuae kpyr #AMeeT BHYTPH IONOJHUTENbHYIO BEpPTH-
KaJbHYIO JIHHHIO TOJNIMUHOHA 25 MM, NpOXOASWYI0 depe3 ero LUEeHTP, a «rpeGeHKy»
HaHOCAT Ha pacctoshui 540 MM B HOC M KOPMY (y JIeCOBO3OB) OT LEHTpPa Kpyra.

Cyna, niaBaiomue ToIbko Mexxay nopramu CCCP B npenenax duHckoro u Pux-
CKOTO 3a/IMBOB, a TakxKe A30Bckoro u ceBepHol yactu Kacnmfickoro Mopsi, cHa6xaior
2pY3060ii MAPKOU MECMHO20 NAQSAHUA.

§ 4.2. 'pysosmMecTHMOCTL

FPYBOBbIe TPIOMEI H npouyne nmnoMelleHHus, InpelHAa3HaYeHHbIE IaA
pasmMelleHHs Tpysa, xapakTepusyworcs ofbemoMm. CyMMapHHEIH o6beM
BCceX TpY30BBIX TOMENIeHMH Ha3bBAOT T pPYy30BMECTHMO-
CTb I CylHa, H3MepsseMOH B KyOHUECKHX MeTpax.

Pasnuyaior rpy30BMeCTHMOCTb IO IUTYYHOMY H CBHITy4YeMY Ipy3y.
BMecTUMOCTD 1O CHIyYeMY I'pPYy3y — 3epHOBASL BMECMUMOCTIG — DABHA
TEOPETHYECKOMY OOBEMY IDY30BLHIX INoOMelleHHH 3a BhlYeTOM o0BbeMa
Habopa ¥ JPYTrHX KOHCTPYKUMH, HaxXo[AflNMXCH BHYTPH TI'DY30BHIX
noMeleHUH (ronynepe6opKH, MHJAJEpCHl, LIAXTH, Tpanbl, TPYOHI,
nonkpensenusi M T. A.). OBwuHo 3ToT O6BEM cocTaBgasier 4—5 %
TEOpeTHUECKOr0o 06beMa I'DPY30BOTO MOMEIeHUS.

BMecTHMOCTE 1O LUTYYHOMY TPY3y — KUNOBASL BMECIUMOCHTLL —
Ha 8—10 % wmeHbIne BMeCTHMOCTH MO ChITyuyeMYy rpysy, Tak Kak
B Hee He BKJIOYAIOT MNPOCTPAHCTBO MeXAY LINAHTOYTaMH, 6GHMCaMH
H CcTOHKaMH nepe6OpPOK, KOTOPOE He MOMKeT OLITb MHCIOJb30BAHO
A1 pasMEllEeHuAa ALIHKOB, 6oqex, KHII XJIOIKa U IIp.

Kaxpnui#i rpys ofnanaer onpeleNeHHBIM YOeAbHbiM NOZPY30HHBIM 06BeMoM —
TaK HabhIBAIOT CPefHHEl O6beM, HcuucasieMbl B KyGuuecKHX Merpax (M%), KOTOpHIH
HeOOXOAHM JJis pasmemieHnsi | T rpysa. DTOT 06BeM COCTaBJAAET: AJIS CBUHLOBBIX
uymex — 0,2 mM3/1, mas pyaw — 0,4—0,5 M3/T, [ns MueHHUH B 3epHax — 1,25—
1,30 m%/1, mns necunix nuaoMarepuanos — 2,3—2,7 M3/T, misi GOJBLIKHCTBA IITYY-
HBIX (TeHepalbHbIX) rpysoB — 1,9—2,1 M%/t1, mna kpynHoraGapHTHEIX TPY30B THIA
aBTOMAaLIHH, TPAaKTOPOB H T. X. — 10-—-20 M3/T,

TlosToMy onHoM H3 BayKHBIX SKCIIyaTalHOHHBIX XaPaKTepPHCTHK I'PY30BOro CYAHA
SBJISIETCA €F0 yOeabHas epysoemecmumocrme (L (M3/T), onpeResseMas KakK OTHOIUEHHE
Ky6aTypu W TpIOMOB (3€pHOBOM WJIH KHINOBOH) K YHCTOH TPY30MOABLEMHOCTH Pry:
W = W/Pry. YIeNbHYIO rpySOBMECTHMOCTh BEIGHDAIOT B 3aBHCHMOCTH OT Ha3Hage-
HHSl CY[HA H yCTAHABJIMBAIOT B TEXHHUECKOM 3aJlAHHM HA €0 NPOEKTHPOBaHHe. ¥ Cy-
XOTPY3HBIX CYNOB JJISi TeHepaJNbHBIX FPY30B €e NpUHHMAIOT paBHo#t [,9—2,2, y cynoB
IS MaccoBHIX rpysoB — 1,4—1,6, y necoBoso — 2,32—2,7, y Ttaukepos — 1,1—
1,4 M3/T. ’

§ 4.3, Peructposas BMeCTHMOCTh

BMecTHMOCTb TPY30BHIX TPIOMOB, TaK K€ KaK H TI'PY30M0JBbeMHOCTb
CylHa, He JaeT MOJHOrO NpeiCTaBJeHHs O ero BejuyHHe. IlosTomy
15 eIMHOOOpa3sHO! OLIEHKH pa3MepoB CyJHA U, B IEPBYI0 oyepeib,
pasMepoB ero IOMelmeHWH B MHDOBON MpAaKTHKe NPHHATO INOHSTHE
peeucmposoll 8MECMUMOCTL, WY pPESUCMmpo8o0 mOHHaxNa. 3a efu-
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Bepxwan na)ryéa (rasyda radbodnozo Sopma) HHLIY ofbeMa B 3TOM cJjaydae

Y IPHHHMAIOT PETHCTPOBYIO TOH-
BN Hy, paBHywo 2,83 M® (uau
g 0y
3 100 ky6. dyram).
-5 IR L m PerucrpoBas TOH-
g wo, *%

n T Ha sBAAETCH Mepofl obbema,
31 ee HEJB3S NYTaTh ¢ OGEIYHOM
TOHHOH — efMHMIEH  MacCH.
ARETS Pasnuuaior 6ascsyrw eme-
cmumocms cypHa (6pyTTO) H
qucmywo emecmumocms (HeTTo).
Hx Buuncasior no IlpaBuiam
Puc. 4.3. 3uax TonHaxuof Mapkm oﬁMepa CYyZOB, NDHHATHIM B
MEXIYHADORHOH NpaxkTHKe.

Banoeas emecmumocmb, usMepsieMasi B DErMCTPOBHIX TOHHaX (pPer. T), mpejcra-
BIsA€T co60fi NoMHLA ofbeM MoMeleHHA KOpHyca H 8aKPHITBIX HAJCTPOEK, 34 HCKIIO-
yeHHeM OGBEMOB OTCEKOB JBOHHOTO JiHAa, LHCTEPH BOAsHOrO 6anjacta, a TaKxe ofne-
MOB HEKOTODHIX CAyXeGHHX IOMEIeHHH U NOCTOB, PACHOJOXKEHHHX Ha BepxHel
nany6e u BHIe (PyJeBOH H IITYPMAHCKOR PYGKH, pPanuODyOKu, Kambysa, CAHY3NIOB .
BKHIAXa, CBETOBHIX JIOKOB, IIAXT, MOMELIEHH BCIIOMOTaTeILHEIX MEXaHH3MOB H 11p.).

Hucmyto emecmumocms 1OJAYYAlOT B De3yJsbTaTe BHYETa H3 BajlOBOH BMECTHMO-
ctH 06BeMOR TOMeiiieHuf, HeMPUTOAHHX JJis TIEPEBOSKH KOMMEPYecKoro rpysa, mac-
CaXKHPOB H 8alacoB, B TOM YHCJ€E XKHJMX, OGLIECTBEHHLIX U CAHHTAPHHLIX NOMeUIeHHR
BKHIIAXa, INOMeUIeHHH, 3aHSTHIX NAJYGHHIMH MeXaHHSMaMH M HaBHTALlHOHHBIMH
npubopamu (pyMIesbHOE OTAeIEeHHE, IOMEIEHHS MeXaHU3MOB LINMHAEH # 6pammnuied,
WTYpMaHCKas pybka, KJajoBhle KapT, HABMTANHOHHLX NPUOOPOB, HABMTAIHOHHHIX
HHCTPYMEHTOB, IIKHIEDPCKHX 3aIMacoB M T. I.), a8 TaKXKe NOMEIN[eHHH, 3aHATHIX «IBH-
KYUIUMH M€XaHH3MaMH», T. €. MAIUHHHO-KOT&NbHHX OTAeqernfl H ap. HuwMH cro-
BaMH, B YHCTYIO BMECTHMOCTb BXOJST TOJbLKO NOMEIEHHS, KOTOPHE NMPHHOCAT Cyno-
BJIaJIeJIblly HeIoCpPeJICTBEHHBIH JOXOJA — rPy30Bbie HOMEIIEHHS H NOMENIeHH:, 3a-
HHMAaeMble IACCAXKMPAMM HJIK NpeJHAa3HauaeMble IJs HX OOCJIYXXHBaHHA.

Caenyer OTMETHTb, YTO BMECTHMOCTb He TOYHO COOTBETCTBYeT Kybarype HMe-
IOIUXCA HAa CYJHE NMOMEIleHUH, TaK Kak MexayHaponnue IIpaBusa ofmepa ocHoBanbl
Ha pSARe TPAAHUHOHHO CJOXKHBIIMXCH ycaoBHocrel. B uwacrtHocTH, npu onpejgeneHuu
YHCTOH BMECTHMOCTH BBIYHTAIOT He (hakTHUeCKHH OOBbeM INOMEIIeHHH, 3aHATHX ¢JIBH-
KYIMMMH MeXaHH3MaMu», a paBHuifi 32/ (akTHUECKOrO NpOLEHTa OT BaJOBOH BMeE-
CTHMOCTH, €M (baKTHUECKHH 06beM NMOMelneHHit cocraBnser mexee 13 % Banosoi
BMECTHMOCTH; €CJIH (aKTHUECKHil OfbeM THX NOMeleHHH paseH nau Gosee 20 %
BaJIOBOH BMECTHMOCTH, TO BHYeT B 1,75 pa3a GoJibuie HX (paKTHYECKOTO 06beMa; eCIIH KO
oH 6omee 13 %, To Menee 20 % BaAOBON BMECTHMOCTH, TO BHIURT cocTaBjsier 32 %
BAaJIOBOH BMECTHMOCTH.

Eme 6osiee yCJIOBHBIM SBJASETCS PAcyeT PECHCTPOBOH BMECTHMOCTH JBYX- H GoJjee
nany6uux cy;ios. [Ipapuaa ofmepa JonyckaioT B HEKOTOPHX CIyyasgXx He BKJKOYATh
B BaJOBYI0 H YHCTYIO BMECTHMOCTh OGBEM T'DY30BOTO MPOCTPAHCTBA (TBHHIEKA) Me-
XAy BepXHeH H BTOpOf majay6aMH, a UMeHHO IPH OTPAHHYEHUH OCAJKH CYJHa, T. e.
TIDH HaJUYHH CTENHaNbHON MOKHANCHOU MApPKLL, KOTOPYIO HAHOCAT Ha 60PTY B KOpMY
or rpy3oBo#l Mapku Ha paccroguuu 1200 mm. Ilo BepTukanu ToHHaxKHas Mapka pac-
noJsaraercs JH60 Ha YDOBHe caMoli BepXHell JIMHHH IDY30BOH MapKH, ONpejeJeHHOR
no IlpaBusiaM o rpy3oBolf MapKke H3 YCJAOBHS, YTO Naty6ofi HagBORHOro GopTa SIBJA-
ercsi He BepXHss, a BTOpas nanyba, Jubo Ha onpejejeHHoM Io IlpaBusiam o6Mepa
paccTOSTHHH BHH3 OT BTOPON NanyOH, ecd pacuer HANBOJRHOTO GOpTa NPOH3BORHICH
OT BepxHell naay6w (puc. 4.3).

BEIuC/IEHHEE ¢ YYETOM 3TOTO YCJOBHS BaJOBYIO H UHCTYIO BMe-
CTHMOCTH Ha3BIBAIOT COOTBETCTBEHHO UBMEHEHHOIMU W OOMOAHUMEAL-
Holmu emecmumocmanu. B nepBom ciyyae (KOrfa TOHHaXKHast MapKa
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Gepxuan obmepnas nanyba

Puc. 4.4, IlenpTepfieanoe cyHO OTKPHITO-3aKPHITOTO THIA,

] = o6MepHHR JI0K; 2 — mnHrar (9akpuhBaeMhffl NPH 3aKpHTOM mIenbTepjieKke);
8 — o6MepHWH KoJofmel; 4 — ofMepHHe OTBEPCTHA; 5 — «BepXHAs» pany6a nNpH
8aKPHTOM lLieJabTepAeKe; 6 — NPH OTKPHTOM WeanTepieke AA; — rpysoBas BaTep-
JIMHHA [PH OTKPHTOM liesbTepAeKke; BB, — rpysoBas BaTePJHHHA OPH 3aKDHTOM
WwesbTepfieKe; 3alUTPHXOBAHHWA 06heM NPH OTKPHTOM UeJbTepAeKe HCKJAKYaeTcd Ha
DErucTpOBON BMECTHMOCTH (HE3aBHCHMO, €CTb JIH B HeM rpys KJH HeT), a NPH SaKpH-
TOM ImeJbTep/ieKe — BKJIYaercs B Hee

HaHeceHa 10 pacdery HaJBOLHOTO GOpTa, ONMpele/IeHHOre OT BTOpPOR
najay6e) CYAHO HMeeT TOJbLKO OAHY H3MeHeHHYIO BaJOBYIO M OIHY
H3MEHEHHYIO YHCTYIO BMECTHMOCTh, a BO BTOPOM (KOTLa TOHHAXHaA
Mapka HaHocuTca no IlpaBuiiam ofmepa) IBe BaJOBhle H JBe YHCTHIE
BMECTHMOCTH (B TOM 4HCJE HO OZHOH JOIOJHHTENbHOH), KOTOpHIE
NpPHMEHSIOT B 3aBHCHMOCTH OT TOrO, MOrpy:eHa HJH He TOTpyiKeHa
B Bofly TOHHAXHAsf MapKa: eClH NOTPYXKeHa, TO BMeCTHMOCTb He
YMEHBINAETCS, a €CJAH He MOTpyXeHa, TO ee BeJIHYHHY yMEHbIIAIOT.
Jo mocaeisero BpeMeHH YCJOBHEM IJS BplYeTa W3 BMECTHMOCTH
TPY30BOTO NPOCTPAHCTBA MeXLy BepXHeli M BTOpOH maaybamu sABJA-
JIOCh Ha/JlM4YHe B BepXHell many6e u nomepeyHulX nepefopkax B TBHH-
JIeKe TaK Ha3hIBaeMuIX 0OMEpHBIX OTBEPCTUH onpeleieHHOR KOHCTPYK-
mud ¥ pasmepa. Cyna ¢ o6MepHLIMYM OTBEPCTHSIMH B TBHHJEKE Ha3hl-
BaIoT weavmepdedroimu. Bonbmoe pacnpocTpanenue B Hauadge 60-x ro-
IOB MOJYYHJH IUeJbTeplleyHEE CyAa OTKPHTO-3aKPHITOTO THIA
(puc. 4.4). Y Hux OHJH JBe Tpy30Bble MapKH, OnpelejsBiuxecs
COOTBETCTBEHHO OT BepXHEH M BTOpPOH manyl, a TakXke clelUadbHEE
KOHCTPYKIHH IJIsi 3aKPHITHA OOMepHBIX OTBepCTHH. 31O [aBajo BO3-
MOXKHOCTb B 3aBHCHMOCTH OT XapakTepa NepeBO3HMOro rpysa Jjau6o
KCKJI0YaTb BMECTHMOCTb TBHHIEKa (NMPH OTKPBHITHIX OTBEPCTHAX),
[JaBas 10 HHKHIOK IPY30BYIO MapKy C YMEHbIUEHHOH I'DPY30NOLBEM-
HOCTBIO, JHOGO YBEAHYHBATb TPY30NOINBEMHOCTb CyAHA, NOTPYXKAACh
110 BepXHIOI I'PY30BYI0 MapKy (npH YycJOBHH, 9TO oGMepHHie OTBEp-
CTHA 3aKpHIThl), 6e3 Briyera obbema TBHHZeKa. Herpyano BuIETh,
9TO HaJIH49He 3THX (JaXke 3aKPHITHIX) OTBEPCTHH yMeHbINaJjo Gesomac-
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HOCTh MJaaBaHus cyAHa. [lostomy no pekomenpauun HIMO (Mex-
NpaBUTEIbCTBEHHON MODCKO# KOHCYJIbTATHBHOH OpraHU3alHH) HOBhIE
[TpaBuna o6Mepa yUUTHIBAIOT BHIUIEYKa3aHHKIE YCJIOBHS YMEHbIIEHHS
BMECTHMOCTH, KOTOPHe He OTpaKaloTcs Ha 6e30NaCHOCTH NJaBaHHUS.
B nacrosimee Bpems wesbTepleuHble CyAa He CTPOAT. :

Kaknoe cynHo mojyyaer MEpHTENILHOE CBUAETENLCTBO, B KOTOPOM
yKa3blBaeTcsi ero BaJoBass H WYHCTAas perucTpoBas BMeCTHMOCTH,
onpefieJeHHEIEe MO JeHACTBYIONIMM B CTpaHe HanuoHaJbHHM [IpaBusam
obMepa, a Tak:Ke MEpHUTEJIbHEIE CBUJETENbCTBA O PerHCTPOBOH BMECTH-
MOCTH, onpefeseHHofl mo IlpaBusam aas cypos, npoxoasmux Cysu-
kuM u [lanamckvm kananamu (3Tu IlpaBusa HecKoJbKO OT/IMYAIOTCS
oT HauvoHaJbHBIX [IpaBua o6mepa). Bcee B3umaembie ¢ cyina cGopol
U NOUIMHAHL (332 N0JIb30BaHUe NPUYAIaMM, JIOUMAHCKHE M KapaHTHH-
Hble YCJYrH, 3a NPOXOJA KaHAJ/OB, MasiKOB U T. J.) HCUHC/IAIOT MPO-
[NOPIHOHAJABHO PErucTpoBOH BMECTHMOCTH.

C 1982 r. Hapsay ¢ HanuoHaapHeIMH [IpaBujamu OeHcCTBYIOT
IlpaBusa HoBo#t MexnynaponHo#i KoHBeHUHH 10 00Mepy CYIOB
1969 r., xoropasa pacnpocTpaHsieTcsl TOJbKO Ha HOBble cyjAa. JTa
KoHBeHIMSA CYMIECTBEHHO YNPOCTHJA M3JNOMEHHbIH BHIlE NOPAAOK
yCTAHOBJEHUA BaJOBOH U yucToit BMecTHMocTH. OTHBIHE UX HOCTa-
TOYHO NIPOCTO ONpeleNsiorT no ¢opMmyJam B 3aBUCHMOCTH OT ofbema
BCEeX 3aKpBITHIX POCTPAHCTB Ha CYJAHe (BaJoBAasi BMECTHMOCTb) H OT
obiero o6beMa rpy3oBbIX IPOCTPAHCTB (YHCTask BMECTHMOCTb). B oT-
JHYHe OT perucTpoBOH BMECTHMOCTH, OIpeJe/sABIIEACH IO CTAaphlM
IlpaBunam obmepa M BblpaxkaBuleHiCsl B perHCTpOBHIX TOHHAX, peru-
CTPOBasi BMECTUMOCTb, ONpejesienHas no [IpaBusam MexnyHaponHoH
Kousennun 1969 r., o6o3navaerca Ge3pa3MepHOil BeSHUYMHON.

Ha cyna, noctpoenusie no 1982 r., Kousenuusa 1969 r. nauner
pacmpocTpaHfTeC HauuHas ¢ 1994 r., 1. e. uyepes 12 Jer mocie
BerynJenuss KodBeHnuu B cuay. 1o sToro BpeMeHH y4yeT MHPOBOTO
¢nora 6ymeT NpOU3BOAUTHCH TOJNLKO B PErMCTPOBBIX TOHHAX, Ompe--
JleJleHHBIX No crapbiM [lpaBHsam.

§ 4.4. CropocTe., JanbHocTb nnaBaHusa., ABTOHOMHOCTb

CKopocTb — BaxHeHllee 3KCNIyaTALMOHHOE KA4yeCTBO CYHHA,
onpefiesisionee ObLICTPOTY TPAHCMOPTHBIX onepamuil. s MOpCKUX
CyJlOB ee H3MEpAIT B y3Jax, AJs peyHHX — B KMJOMeTpax B dac.
Y3en — elMHMIA CKOpPOCTH, paBHasi OJHOH MODCKOH MHJie B dac
(1,852 km/u, nau 0,514 m/c).

Yem Bbllle CKOpPOCTb CYJAHA, TeM GOJibLle €ro mpoBO3Has CIOCob-
HOCTb, XOT# ¥ COJibille pacXoibl Ha TONJIHBO, TaK KaK MOBHILIEHHE
CKOpOCTH TpeGyeT yBeJKYEHHS MOLIHOCTH TJIaBHBIX MEXaHH3MOB
U, CJefoBaTesIbHO, KOJUYECTBA TOMJAUBA. [losTOMY NpH TNPOEKTHPO-
BAHUM HOBBIX CYJOB CKOPOCTb BLIOHPAIOT, OCHOBHIBASICh HAa 3KOHO-
MHYECKHX pacyeTax, KOTODHIE MO3BOJAIT oOnpelenuTh Haubosee
BbIrOfIHOE ee 3HayeHHe. OGBLIYHO CKOPOCTb TPAHCIOPTHBIX CYAOB
HeCKOJIbKO BpILIE, 4eM 3T0 TpebyeTcss MO 3KOHOMHMYeCKHM coobpa-
HKEHUAM.
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CKOpOCTb MOPCKHMX TPAaHCIOPTHHIX CYAOB HeuameHHG pacreT. Ecam no Bropok
MHPOBOH BOHHB CKOPOCTb CYXOTDY3HBIX CYROB DapHsaJjJack 9—14 ys, To Tenepsr OHa
cocraBasier 16-—19, a y GHICTPOXOAHBIX CYXOrpY3HHIX JaiiHepoB — 22—26 y3. Eme
BbILIE CKODOCTb KPYINHeHINIHMX maccaxupcKux naliHepoB — 30—36 ys3. CkopocTh
COBPEMEHHBIX KPYIHBIX KOHTei{HepoBo3oB — 24—30, TaHkepoB — 16—18, cynos
ISl HaBaJoYHbIX rpy3o8 — 15—17, recososos — 13—16 y3. OgHako B CBS3H C pes3-

* KHM BO3pacTaHHeM B NOCJeJHHE rofhl LeH Ha TOMIHBO, B KoHIe 70-X rr. HameTHJ1ach
TeHJlF:HIL?H HEKOTOPOr'0 yMEHbLIEHHsI CKOPOCTH TPAHCHOPTHRIX CYAOB NPHMepHO Ha
10—20 %.

I.LaJIbHOCTbIO nNJaBaHHUAA Ha3elBalOT paccrogHue,
KOTOpOe CYJHO MOXKeT NPOHATH ¢ 3aaHHOH CKOPOCThIO 6e3 MOINOJHEHU S
3anacoB TOIIJINBA, KOTeJIbHO-ITUTATENbHON BOAH H MacJa. I.laJIbHOCTb
JiaBaHH A 3aBHCHT OT Ha3Ha4YE€HUs CyJHaA. B HacTodllee BpeMs B CBA3H
C PasBUTHEM Me}xnyﬂaponﬂoﬁ TODPIOBJIM U CBA3aHHBIX C 3THM MEX-
KOHTHHEHTAJIbHbIX peﬁCOB 3HaA4YMTEJbHO ITOBBICHJIACHE NAJIBHOCTDL IlJja-
BaHHUs TPAHCIOPTHHIX CYyJOB — oOHA jocturaer 15 000—20 000 munsb.

ABTOHOMHOCTDB — 3T0 JJIHTEJBHOCTb NpebbiBaHUA CYAHA
B peifice 6e3 INONOJHEHHA 3aMacoB TOIJIUBA, NPOBH3HH W IIpecHON
BO/HI, H€O6XOIU/IMI:IX AJIA XKH3HH H HOpMaJIbHOf;I JAeATCJIbHOCTH Haxo-
IsHIHXCs Ha cyJlHe JIIOJeH (SKHIAMKa H IacCcaKHpoB.).

ABTOHOMHOCTh CyJAHa TaKxXe olpenesderca ero Has3Ha4YeHHEM.
Y HeGOJbIUNX TIPOMEICJIOBBIX, PEYHBIX U peHJOBBIX CYLOB, & TaKXKe
MODPCKHX TPAHCHOPTHBIX CYAOB, OOCHYXKMBAWOILUX KODOTKHE JIMHHH,
OHAa COCTaBJAseT JHIbL 3—5 cyT; 6OJbIIHE TPAHCIOPTHRIE CYJa MOTYT
HaXoJUTbCA B Mope 6e3 3axo0/a B IOPT A0 | —2 MecsleB; crelHalbHble
cyla — JIeAOKOJIbl, HayUYHO-HCCJelOoBaTENBCKHE H runporpa(puqecxne
cyaa, IIpOMBICJIOBbIE 6asbl U T. J. — HMEIOT AaBTOHOMHOCTb J[JO
OJHOro roja.

Ipu ompepesneHHH KoMMUecTBAa 3allacoB NMPOBH3MH H BOABl OGBLIYHO HCXOAAT H3
CYyTOYHOH HOpMbI NotpeGieHus. Ha ofHoro denoseka OHa cocTasasieT 3—4 KI IIpo-
BusuH, 48 1 MHTBEBOH BOABI, BKMOYAR HYXKAH KamOysa, MLITbe HOCYHBl H T. A., 60 a1
MbITbeBOl Boabl. Ha cygax ¢ Gosnbmofi aBTOHOMHOCTBIO IIJIaBAHHA HJH C GOJbIIHM

YHCJIOM JIofiel 3aflac BOAH GEPYT Ha HECKOJIBKO CYTOK H NONOJHAIOT €ro ¢ MOMOUIbIo
CHELHAJbHOH ONpPECHHTEJTLHOH YCTAHOBKH.

§ 4.6. MnasyvecTs

ITnas yd9eCTDhb O Ha3bBawOT crtoco6HOCTD CyLHa IlJlaBaThb B OIlpe-
JCJICHHOM IOJOXKEHHH OTHOCHUTEJ/ILHO IMOBEPXHOCTH BOJILI IIPpH 3ajaH-
HOM KOJIHYECTBE HaxoUAUIHXCA Ha HEM rpy3oB.
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Puc. 4.5. IleficTBHe ‘Ha CYAHO CHJIBI TSIXKECTH H CHJIBI HOLAEp-
HAHHA: Xg; X — PACCTOSHHSI OT IJIOCKOCTH MHIEJBUINAHIOYTA
JO LEHTPa TSXKECTH M LEHTPA BEJHUHHBL :
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A Tlo sakony Apxumesna Bec HJH
ol BOJIOH3MellleHHe (Macca) IJaBaole-
ro TeJa paBHH BeCy HJH Macce
BHITECHEHHOH WM BOJBI
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rie P — Bec cyaua, T; V — o6peM

MOJBOAHON YacTH cyaHa (o6beMHoe

/ 000 W00 6000 6 BOROW3MEIEHHe), M®; P — yJeJbHbIH

Bodousmewenue, m Bec Bomwl, Kr/m®; D — macca cyz-

, Ha, T; P — NJOTHOCTh BOAH (AJf

Prc. 4.6. Tpysosofl pasmep COJIeHON MOPCKOH BOJH! NPHHAMAIOT

obuiyHo p = 1,025 t/m?).

Tak Kak Bec nJaBaoulero cyfina P paseH ero BopousMelienHo D,

a o6peM NOJABOAHOH YaCTH CyJAHa BBEIPaXKaeTcsl IPOHU3BEJCHHEM €ro

JOJHHB Ha INHDHHY, 0CaiKy H Ko3pdHUHEeHT ofeH NOJHOTH, TO
ypaBHEHHE NJaBY4YeCTH NPHHHMAeT BHJA

P =D = y5LBT.

Bec cyana P ompejensiercs Kak CyMMa BeCOB BCEX ero dacteff
(xopnyca, MeXaHH3MOB, 00OpYAOBaHMS, 3amacoB, I'py3a, 3KHIAXa
u np.). PaBHofelicTBylomas CHJ Beca NPHJOKEHA B IECHTPe TAXKECTH
(ILT) cynHa u HanpaBJgeHa BepTHKaJbHO BHH3.

PaBHojeficTBYIOIAsl CHJ JaBJeHHS BOABL (CHJ MOANEDPKAHHSA)
Ha MOTPYXEHHYIO INOBEPXHOCTb CyJHA, paBHas BOJOH3MEIIEHHIO
cyada D, npunoxena B LT nmorpyxkennoro o6bema Koprnyca, Ha3bl-
BaeMoM ueHtpoM Beduuusn (LIB), 1 HanpaBaeHa BepTHKaJNLHO BBEpX.

Ecau nenTp Tsxkectd G H 1eHTp BeJHYHHE C HAXOAATCA HA OJHOH
BEPTHKAJIH, TO CYJHO NJ1aBaeT 6e3 Kpena H Ouepenma (puc. 4.5).
Ecan LT u LB pacnosoxennt B [Il, HO He Ha OJHON BepTHKAMH,
TO CYAHO Ny1aBaeT ¢ dughghepenmom na xopmy (ecau LIT pacnonoxen
B Kopmy OT IIB) uau na noc (ecan LT pacnonoxen B Hoc ot 11B).

Ecan IIT pacnonoxen He B [Il, To cyaHO mJaaBaeT ¢ Kpewom Ha
TOT 60OpT, B cropoHy Kortoporo cmemes IIT.

OnpefieieHue . mJaBy4ecTH CYJAHA CBOAHTCH K COINOCTaBJEHHIO
pacyeToB Harpy3kH Macc (B pe3yJibTaTe KOTOPHIX IIO Macce H MeCTo-
HOJIOXKEHHIO OTICJABHEIX COCTABJSIOMIMX MacC CYJHA OIpeesioT
CYMMapHyi0 Maccy M moJgoxenue IIT cyana) ¢ pacweraMH BoJAOH3Me-
IIeHHs, BHIIOJHEHHBIMH II0 TEOPEeTHYeCKOMY uepTexy (mocjeiHHe
NO3BOJAIOT ONpefiesInTh 06bEM NOTPYKEHHOH YacTH Koplyca, maccy
BBITeCHEHHOH MM BOJAH H noJioxeHue 1[B).

Ecan a5 pasHeX ocafiok onpenesuTb 06beM NOrpyKeHHOH 49acTH
'KOpIyca M COOTBETCTBYIOLIEE 3THM 0CaJKaM BOJOH3MECIeHWe CYAHA,
TO MOXHO TOCTPOHTb TrpadHK, HaA3HIBAEMEBIH 2pY3086iM PAIMEPOM
(puc. 4.6). Ilo rpy3oBoMy pa3mepy MOKHO JIerKo onpefiesIiTh, Kakof
Oyzer ocajka NPH 3aJaHHOM BOJOHM3MeLIeHHH CyJHa H, Haobopor,
KakdM JOJ/KHO OhiTh BOJIOM3MellleHHe CY/Ha NpPH 3aJlaHHOR ocajike.
A Tak Kaxk BOJOM3MelLleHUE COCTOMT U3 HEU3MEHseMOM uacTH (BOAO-
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H3MellleHHe TOPOXHEro CyiHa) H nepeMeHHOR wuacth (ZeaBefiT), TO,
onpefesHB C INOMOLIbI0 I'PY30BOrO pasMepa BOJOH3MeIIEHHE CYAHA
OpH JaHHOH OCajike, MOXKHO Y3HATh OOLLYIO MacCy NPHHATHX CYAHOM

rpy3oB u 3amacoB. TOYHO TaK xe
IO KOJINYeCTBY IPHHHMAEMOro rpysa
(BkaO4as 3amackl) MOXKHO y3HAThb,
Kako#l OyJieT ocajika CyaHa.

Ocajx# H COOTBETCTBYIOIIHE HM
BOJOM3MeLIeHHs] OOLIYHO CBOAAT B
TabnuIly, - Ha3bBaeMylo  2py3080d
_wKanot (puc. 4.7), Koropas mo-
3BOJISIET 110 OCA/Ke ONPeesTh Cpasy
U Bojou3MelleHHe, H aensedir. C no-
MOIIBIO 'PY30BOTO pasMepa HJH Ipy-
30BO¥ MIKa/Abi MOXHO TaKXe JIErKo
YCTAaHOBUTh, KAK H3MEHHTCS CPEAHsAS
ocajka CyAHa NpH npHeMe HJH pac-
XOJIOBAaHHH H3BECTHOTO KOJHYECTBa
rpysa. Tagmm ofpa3om, rpysosas
mKaja M TPy30BOH pasmep IN03BO-
JISIOT pemaTh GOJbIIOe KOJJHYECTBO
IPaKTHYECKHX 3a7ady H ABJIAKTCA
BaXXHEHIUMMH JOKyMeHTaMH, KOTo-
PBIMH JOJIKEH pacroJsaraTh KalHTaH

cyaHa.

TIpu mpueMe HJIH CHATHH MaJIOro rpysa,
T. €. I'DPy3a, Bec KOTODOTO He MpEBBIAET
5—10 % BozOH3MELIEHHS, H3MEHEHHE OCANKH
MOXKHO TPHG/JIHKEHHO ONpeleaHTb N0 (op-
myne AT = p/yS, rae AT — H3meHeHHe
0CajiKH, M; p -— BeC NOPHHUMAEMOTO HJIH
CHHMAaeMOro Ipy3a, T; Y — YAeIbHbIH Bec
BoAbl, T/M%; 8 — momanb rpy3oBofi BaTep-
JIMHEH, M2,

HHorna [/1 YCKOPEHHS DacyeToB NOJb-
8YIOTCS BEJHYHHOH, HA3BIBAEMOH YHC/IOM
TOHH Ha 1 cM ocaikH, KOTOPYIO 3apaHee
DPACCUHTHIBAIOT JJis DAla OCafoK CyAHa H
HAaHOCAT Ha Tpy3oBylo wkany. Ilo mepe
yMEHbIIEHHsT OCaJKH CyJHa YHCJIO TOHH Ha
1 cM 0CajKH NOCTENEHHO yMeHbIIaeTCs.

Ilpu mepexojie Cy/Ha M3 COJIEHOH BOJH
B TNPECHYIO ero ocajika yBeJHYHBaeTcst Npo-
HOPUMOHATbHO H3MEHEHHIO COJIEHOCTH BOJKL.
H, wao6opoT, npu mepexoie cyjiHa U3 Ipec-
HOH BOJEI B COJIEHYIO OCajiKa ero COOTBETCT-
BeHHO yMeHbliaercs. Ha rpysosoil mkaie,
B CpejHell ee YacTH, IPOYEPYUBAIOT HAKJIOH-
HHle OpsIMHIE JIHHHH, NO3BOJSIOIHE YYecTb
HONpaBKy Ha COJIEHOCTb BOJHL.

s obecneyenus 6e30naCHOCTH
OJaBaHHA KaxXJoe CYAHO JOJNKHO
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Bepxnsn naryda
(nanyda nepedopox)
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- Puc, 4.8. Cxema K Onpele/eHHIO 3anaca IJIaBy4yecTH

06J1a3aTh 3anacom naasyyecmu, KOTOPBIA MpefAcTaBJ/seT coGoH 06beM
BOJIOHENPOHHIIaeMOT0 KOpNyca Bhlle I'py30BoH Batepaunuy (puc. 4.8).
3ror o6beM 00pasyercs TOMEUIEHHSIMH 1OJ BOLOHENPOHHIaeMOH
(o6riurO BepxHefl) nany6ofi, a TaKKe HAACTPOAKAMH, HMEIOLMIHMH
BOJOHENPOHHIIAeMEIe 3aKpHTUA. B cayyae nomajgaHus BoAwl BHYTPb
KOopryca npy aBapuy CyIHO NOrpy3uTcs ray6xe (yBeIHUHTCS 0CalKa),
HO Ojarogaps 3amnacy nJaBydyecTH OCTaHeTCH Ha I1/aBy.

OG6biuHO Ha TPAHCHOPTHHIX CYXOLPY3HBIX CYAAX 3aNac MJaBYUECTH COCTaBJsET
30--50 % Bomou3mewneHus, Ha TaHkepax — 15—25 (g0 40-—45 % Ha cymepTaHKe-
pax ¢ 4HCTO6aNIaCTHHIMH TABKaMH), Ha MaCCAXKHPCKHX CyAaXx — jo 100 %, Ha peu-
HuX cygax — 10—15 % . Ha rpaxaaHckux cyjax 3anac IJaBYYecTH o6ecreuuBaercs

Ha3HaYeHHEM CYJHY MHHHMAJbHO AONYCTHMOHK BLICOTH HafBORHOro GOpTa M HaHece-
BHeM Ha 6OpPTy IpY30BOH MapkH.

§ 4.6. OcToilunBOCThL

CTOHYHBOCTLIO Ha3biBaeTcd Q[!OCOéHOCTb cynHa, HaKJOHEH-~
H C €M BHEUWHHX CHJL NOJIOXKEHHsI pPAaBH BO3Bpa-

INATbCSL K COCTOSIHHIO DPABHOBECHSI NOCJE TMpeKpaumleHusi AeHCTBHSA
9THX CHJL.

HaxnoHenusi cyiHa MOryT NPOHCXOJHTb N0J AEHCTBHEM TaKHX
BHEIIHMX CHJI, KaK mMepeMellleHHe, IpHeM HJIH pacXoioBaHHe I'Py30B,
AaBJeHHE BeTpa, AeHCTBHE BOJIH, HATSKeHHe OYKCHDHOro Tpoca H mp.

OcTOHYHBOCTL, KOTOPYIO CYAHO HMeeT NPH IPOROJBHBIX HAKJO-
HeHHsIX, H3MepAeMHBX yrjaMH AuddepeHTa P, HA3HBAIOT NPOJOAbHOL.
Ona, Kak NpaBuJO, LOBOJBHO BeJHKA, [O3TOMY ONACHOCTH ONpO-
KHJBIBAHHS CYAHA 4Yepe3 HOC HJH KOPMY HHKOrAa He BO3HHKAeT.
Ho u3yuyenne ee Heo6xomuMo iJisi ompenejeHHsi AHddepeHTa CyIHA
NpH BO3IEHCTBHH BHEUIHHX CHJI.

OCTOHYHBOCTb, KOTOPYIO CYJHO HMeeT MpH MONepeyHHX HaKJOo-
HeHHsAX, H3MepseMbIX YriaMH KpeHa 0, HaswBaoT nonepeuroid. [lone-
pedyHas oCTOHYHBOCTEL ABAAETCS BaXKHeHIIeH XapakTepHCTHKOH CyjAHa,
onpejensiouledl ero MOpeXojHble KadecTBa M cTeneHb Ge30NacHOCTH
NJaBaHHSA.

[Ipu u3yuennu monepeyHoll oCTONYMBOCTH pas3/jiMualoT HadaJbHYIO
OCTOMYUBOCTD (NPH MaJsIbiX HAKJOHEHHAX CYIHA) H OCTOHYHBOCTHL Ha
GosapmMX yriaax Kpesa.

Hauaapnasi ocroifunBocth. IIpH KpeHe cyfHa Ha MaJmlii yroJa
noA Ae ACTBHEM KaKOH-H60 H3 HAa3BAHHBIX BHEIUIHHX CHJI MPOHCXOZHT
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Puc. 4.9. [IefictBue cun npu xpere -Puc. 4.10. CxeMa onnta KpeHOBaHHA.
CcyAaHa 1 — pefika ¢ [JeNleHHAMH; 2 — PPY3HK H
; KphlJlaTKa, 3 — BaHHa C BOAOR MJIH MacJioM;
4 — HHTH, BecKa, 5 — nepeHocHOR Kpens-
WHH rpys
nepememende 1B 3a cdyer nepeMemieHHs INOIBOAHOIO of0beMa
(puc. 4.9). Besnuynna ofpasyiomerocss mpd 3TOM BOCCTaHaBJIMBa-
IOIEero MOMEHTa 3aBHCHUT OT BeJHMYUHH maeda [ = GK MexAy cuJlamu
Beca M MOMNEPXaHUA HAKJOHeHHoOro cyiHa. Kaxk BUAHO M3 pucCyHKa,
BOCCTaHaBAHBawmui MoMent M, = D{ = DA sin 6, rie A — Bo3-
BoiieHye Toukd M Han LT cynua G, HasniBaemoe nonepesnod mema-
yenmpuueckotl esicomori cynHa. Touka M HOCHUT HasBaHHE NONEPEYHOZ0
Mmemayenmpa CcyjaHa.
era HUeCKas BBICOTA fBJIAETCA BaXKHEHIIEH XapaKTepHCTH-
KOH OCTOHYHBOCTH. “OnpefieisieTcst BhIpaXKeHHeM

rae z, — BosBeuuenue LB man OJI; 7 — NonepedHwl MeTaueHTpH-
YeCKHH pajuyc, T. e. Bo3BbllleHHe MerauenTpa Hal 1IB; z; — Bo3-
Beimierne T cynna waxg OJI.

3HaueHHe 2y ONpENesOT NPH pacueTe Harpyaku MacC. Ipu6GIHXKEHHO MOXHO
MPHHATH (WIsi CyAHA C MOJHBIM rpy3om) zg = (0,656--0,68) H, rme H — Boicora
6opta Ha Mujuene.

3HaueHune z, H 7 ONPEAEISIOT N0 TEOPETHYECKOMY YEPTEXY HJH (AJ57 NPUKHAOY-
HHEIX pacyeToB) TO NpHOGAHKEHHEM (OpMysaM, HampuMep:

2e= 0,57 Va/8; r= K (@*B¥87),

rae B — mpuHa cyzgHa, M; T — ocaika, M; o — Ko3hdHHHEHT ™ MOJHOTH BaTep-
aubue; 8 — kosbdpuuuent obmwedt noaHoTH; K — xoadduuueHT, BaBucAWUE OT
(opMBI BaTepJMHHH H ee IOJHOTH H H3MeHsiowuiics B mpenenax 0,086—0,089.

W3 mpuBenenHntx GopMysa BUAHO, 4TO TONEpeyHas OCTOHYUBOCTb CyjAHA MHOBHI-
aercsl ¢ yBennueHueM B u a; ¢ ymenbluenuem T u §; ¢ BoaBriienueM 1B z.; ¢ monn-
xeHueM 1T z,. Taxum o6pasom, Gosee 0CTORUMBH IIMPOKHE CYAa, 4 TAKHKE CYJla C HH3-
kuM pacnosoxenneM LT. Ilpu nommxenun LT, T.e. npum pacnomoxenuu 6onee
TAXKEJNBIX TPY30B — MEXaHH3MOB H 0GOpYyJOBaHUSI — KaK MOMHO HHXeE H NIpPH 06-
JIETYEHHH BBICOKOPACIOJIOXKEHHBIX KOHCTPYKLHH (HajcTpOeK, MauT, Tpy6, KOTOphle
C 9TOH Lesbl0 MHOrJA M3TOTOBJSIOT H3 JIETKHX CIJIAaBOB) MeTaleHTpHYecKas BBICOTa
yBenuuuBaercs. M Hao6opoOT, IpH NpHEMe TsKeJblX IPY30B Ha nanyby, o6ieleHeHHH
HaJBOJHOH dYacTH KoOpNyca, HajCTPOEK, MauT H T.I., BO BpeMs IUIaBaHHA CYJAHa
B 3UMHHMX YCJOBHSIX OCTOHYHBOCTb CyJHA yMeHbIIaercs.

Onbit KpenoBanusi. Ha nOCTpOeHHOM CyAHE HAYaJbHYIO Mera-
IEHTPHYECKYIO BLICOTY ONpeNeNsIoT (HCHOJIb3ys MeTalleHTPHYECKYIo

79



a) 5~

©

] ‘

Puc, 4,11, Jeficteue cusl NpR HaxkpeHEHHH CyAHa Ha GolbluHe yIiH -

dopMyny OCTORYMBOCTH) ONEITHHIM NyTeM — KpeHOBaHHeM CYJAHa,
KOTOpOe NpOH3BOZAT Ha yroa 1,5—2° mepeHocoM c¢ Gopra Ha GopT
sapaHee B3BelleHHoro rpysa. Cxema OmmTa KpPeHOBAaHHS MOKasaHa
Ha puc. 4.10.

Kpensuii MomeHT My, BhSnBaeTcsi epeHocoM rpysa P Ha paccTosiHEE y:
Myp = Py. Tlo wmerauentphyeckolt Qopmyne octoftumsocTH h = M /DO (sin 0
saMeHeH BesmunHOA O BBHAY ManocTH yraa kpeHa 0). Ho 0 = d/l, moatomy h =

3nauenusl BCeX BEJRUMH, BXOAMUIMX B STy GOpPMyay, ONpefensioT B mpolecce
ONHTa KpeHOBaHHS. BogousMeureHHe HaXOMAT pacyeTHWM IyTeM IO OCaiKaM, 3ame-
PEeHHHIM IO MAapKaM YrJyGJeHHs.

Ha we6oMbLIHX cyZax MepeHOC I'Py3a (UYTYHHEIX 9YIUEK, MEMIKOB C IIECKOM
B T.II.) HHOTZA 3aMeHAIOT NepefexkaMu Joaefl obwel Maccoit okoao 0,2—0,5 %
BOJOH3MELEHHST [IOPOXKHEro CyAHa. YroJ kpeHa O 3aMepsioT BeCKaMH, ONYILEHHHIMH
B MacJIsiHbe BaHHH. B nociefHee Bpemsi BECKH 3aMEHSIOT CENHANbHEIME NPHGOPaMH,
TIO3BOJISIIOLGHMHE TOYHO 3aMEPSTb YIoJ KpeHa BO BpeMsl ONHTA KPEHOBAaHHs (C yUeTOM
HPOHCXOIALIEr0 MPH IepeHoce IPy3a PacKayMBaHHA CYAHA), — TAK HasHIBAEMBIMH
uRKAUROZpAPAMU .

Ilo HalineHHON C NOMOINbIO ONBITA KPEHOBAHHS HavaJbHOH MeTa-
[NEeHTPHYEeCKOH BHICOTE PAcCYMTHIBAIOT MO NPUBEJEHHLIM BhiLe ¢(op-
MyJaam nojoxenne IIT mocrpoeHHoro cyzHa.

Huxe npusejieHsl npHMEpPHEEe 3HAYEHH S MONMEPEYHOH MeTaleHTPH-

49eCKOH BEICOTHI AJiA pasHREIX THNOB CYAOB C IMOJIHBIM I'DPY30M:

h, M
Bonbmue maccakupckme cyza . . . . . ., . 0,3—1,b
Cpenune M Majible naccaXkupckde cyaa ., . . 0,6—0,8
Bonbuiwe cyxorpyssme cyza . . . . . . . 0,7—1,0
Cpenuue » » e e e .. 0,5—0,8
Boxpuive HazuBHEE CyAA . . . . . . . . . 2,040
Cpenuue » » ... .. 0,7—16
Peynnie naccaxupckue cyda . . , . . . . . 3,050
Bapku . . ... ... .........20-100
JIeTOKOABL . . . . . . ..o u ... ... 1,640
Byxcnpu e e e ... 05-0,8
PuGonpoMucnoswe cyga . . . . . . . . . 0,7—1,0

OctofunBocTh Ha GonbwKX yriaax kpewa. [lo mepe yBennueHus
yria KpeHa CyJHa BOCCTAHABJHBAIOIIHA MOMEHT CHayaja pacTeT
(puc. 4.11, a—8), 3ateM yMeHblUaeTCsi, CTAHOBUTCA PABHLIM HYJIIO
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Puc, 4,12, JnarpaMmma CTaTH4eCKOR OCTOMYHBOCTH

H yXe He INIpeNsATCTBYeT, a, Haobopor, enocobcTByeT AajibHeHIeMy
HakJOHeHHIO cyaHa (puc. 4.11, ¢). Tak Kak BojouameueHue D Jas
JaHHOTO COCTOSIHHS HAarpysKH OCTaeTCs MOCTOSHHEIM, TO BOCCTaHaBJIH-
BawmWUi MOMeHT M, H3MEHSAeTCs I[IPONOPIHOHAJBHO H3MEHEHHIO
nsaeda [ nmomepeduHOH oCTOHYHBOCTH. 3TO H3MeHeHHe mJieda OCTOHYH-
BOCTH B 3aBHCHMOCTH ot yrJa kpeHa 0 MOXKHO pacCYHTHIBATb H H30-
6paxaTtb rpauuecKu, B BHAe Ouazpammol cmamudecKol ocmoduu-
e6ocmu (puc. 4.12), KoTOpyiO CTPOST IJs HauéoJee XapaKTepHRIX
H OMacHHLIX OTHOCHUTEJILHO OCTOHYHBOCTH CJy4aeB Harpy3kH cyfdHa.
* JluarpamMma cTaTHYeCKOH OCTOHYHBOCTH fIBJISIETCS BAaXKHBLIM JIOKY-
MEHTOM, XapaKTEepU3YIOUMM ocToiuyHBOCTb cyiHa. C ee mnomoupio
MOXKHO, 3Hasl BEJHYHHY JIEHCTBYIOWIETO Ha CYAHO KPEHSLIEro MOMEHTa,
HanpuMep, oT JaBJEHHs BeTpa, ompejeisemoro mo wkajae Bogopra
(raba. 8), uau oT nepeHoca Ha GOPT Ipysa, OT HPHUHATHX HECHM-
METPHTHO JI1 Bonsanoro 6annacra HJH 3anacoB TONJIMBA U T. MH., —
HaHTH BeJHYHHY O6Gpasylollerocsi yria KpeHa B TOM cJyyae, €CJH
3TOT yroa Beauk (6ojee 10°). Manbifl yron KpeHa BHIYHCAAIOT 6e3
[IOCTPOEHHSA JuarpaMmbl [0 IPHBEAEHHOH BHIlE METAUEHTPHYECKOH
tdopmy.e.

Ilo amarpaMme cTaTHUecKOR OCTOHYHBOCTH MOXKHO - ONpelesHTb
HadaJpHYI0O MeTalleHTPHUYECKYIO BHICOTY CyAHA, KoTopas paBHA OT-
PE3KY MexJy TOpH30HTaJbHOH OCbI0O M TOUKOH mNepeceyeHHs Kaca-
TEJbHOR K KDHUBOH IJled OCTOAYHBOCTH B HavaJje KOOpIWHAT C Bep-
THKaJblo, NPOBEJEHHON NpU yrje KpeHa, PaBHOM OJHOMY pajuaHy
(57,3°). EcrecTBeHHO, YeM KpydYe B Hadaje KOOPAMHAT KpHBaH TEM
6osble HavaJbHASl MeTaleHTPHUEeCKas BHICOTA.

Ocob6enHo noJesHa JHarpaMMa CTaTHYeCKOH OCTOHYMBOCTH TOTAa,
Korja HaJlo y3HAaTb yroJl KpeHa cyJAHa oT AeficTBMS BHe3amnHO MpH-
JIOXEHHOB CHMJIEl — NPH TAK HASHBAEMOM JAHHAMHYECKOM INeHCTBHH
CHJIHL.

Ecan Ha cyaHo aeficTByer xakad-NRG0 CTaTHYECKH, T. €, IJIaBHO, §e3 PHIBKOB,
IOPHJIOKEHHAA CHIA, TO o0pasyeMnlfi €0 KPeHsSmuA MOMEHT CO342eT yrod Kpena,
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Tabauya 8

XapaktepucTHKa BeTPa M MOPCKOro BOJAHEHHS

CKopotTs B nanJieHHe BeTPa Ha BHICOTe 6 M HaZ YDOBHeM Mops (mkana Bodopra)

Mopckoe BonHende (mwkana IV TugpoMercayx6ul,
. 1953 r.)

CKODOC;;»C BeTpa, Iasnenue serpa, MIla (krc/m?)
Bann | Hanmenosamwe perpa Bana Xapaxtepuctaxa | BHeota sogm, u
npH obecresenHOCTH)
cpenHsasn m;ga- cpeRHee NpH WKsane
0 Itaab 0,0—0,5 1,0 0(0,0) 1(0,1) 0 OrcyTerByer 0
1 THxui 0,6—1,7 | 3,2 2(0,2) 8(0,8) I CraGoe 0,00—0,25
2 | Jlerrui 1,8—3,3 6,2 9 (0,9 303,1) 11 YMepéHHoe 0,25—0,75
3 Crabuiit 3,4—5,2 9,6 22 (2,2) 74 (7,5)
4 YMepeHHwil 5,3—7,4 13,6 44 (4,5) 147 (15,0) I11 3HaunTeNbHOE -0,75—1,25
5 Ceexuit 7,5—9,8 17,8 77 (7,8) 252 (25,7) v > 1,25—2,00
6 CHIIbHBIH 9,9—12,4 | 22,2 | 123 (12,5) 392 (40,0) Vv CuabHoe 2,00—3,50
7 i(pemmﬁ 12,5—15,2 | 26,8 | 184 (18,8) 573 (58,4) VI » 3,560—6,00
8 Ouenb Kpenkui 15,3—18,2 | 31,6 | 265 (27,0) 798 (81,3) VII Ouenb CHJADbHOE 6,00—8,50
9 IIropm 18,3—21,5 | 36,7 | 366 (37,5) 1076 (109,7) VII > »
10 CHJIBHHI‘/;I ITOPM 21,6—25,1 | 42,0 | 501 (51,1) 1407 (143,5) VIII > > 8,50—11,00
11 XKecrokuit wropMm 25,2—29,0 | 47,5 | 671 (68,4) 1800 (183,5) 1X Hckmounreavuoe] Bosee 11,0
12 Yparan ‘Boaee 29,0 | 53,0 | 878 (89,5) 2246 (229,0) 1X » )




KOTOpHI. ONpeReNsioT o AHarpam- a)
Me CTaTHUeCKOH OCTOHYHBOCTH

. . M, mm
(mocTpoeHHOH B (hopMe KPHBOH H3- ’
MeHEHHSI BOCCTaHABJIHBAIOIHX MO- Wy
menToB D/ OT yryia KpeHa) B TOuke
nepeceyeHHsT C KPHBOH  TropH- Jog
SOHTaJILHOH IPSAMOH, I'IpOBEJJ.EHHOEI w0
nap aJlJIeJIbHO TOP H3OHTaJbHOH
OoCH Ha PACCTOSIHHH, PABHOM 3Ha- 100 I ;
YEeHHI0  KpEHSIEero MOMeHTa 0 L4 | . ; ) .
10N\ 30 w350 s\ 78

(puc. 4.13, a). B 1ot Touke (TOU-
ka A) kpenswuil MOMeHT oT neli- .
CTBHS CTaTHYeCKOH CHJH DaBeH Henomerd yzon xpewa
BOCCTAHABJHBAIOILEMY  MOMEHTY,
BOSHHKAIOIEMY TIDH HAKpeHeHHH
CyIAHa H CTpeMslleMycsl BO3Bpa-
THTH HAKpEHeHHOe CYIHO B HUCXO-
JHOe, TpsMoe, TOJOXKeHHe. YToJ -
KpeHa, IOpH KOTOPOM KpeHsALHH
K BOCCTAHABJHBAIOUIHAE MOMEHTH
PaBHHI, H SIBJASETCS HCKOMBIM yT-
JIOM KDeHa OT CTAaTHYeCKH IpH-
JIOXKEHHOH CHJIBIL

Ecnn ke kpeHsmas cuia
IeficTBYeT Ha CYIHO JHHaMuue- .
CKH, T.€. BHe3amHo (NOpHIB Hewomord yzor npena
BeTpa, phIBOK 6ykcupHOro Tpoca Puc. 4.13. Onpeflenenne yria kpeHa oT Jedl-
H T. N.), TO BHI3bIBaeMbIH €0 YTO  CTBHS CTaTHueCKH (@) M AMHamHyeckH (6) IpH-
KPeHa ONpelessioT MO AHATPaM-  JIOXKEHHOH CHJIBI
M€ CTaTHyeckofl  OCTOHYHBOCTH '
HHBIM 00pa3oM. TOPH3OHTaNBHYIO JIMHHIO KPEeHAIEro MOMEHTa, HANMpPHMEp OT HefcT-
BHS BeTpa IPH WKBaJe, NPOAOJKAIT BIpaBo OT Toukd A (pHc. 4.13, 6) no Tex
mop, MOKa oTcekaeMas el Iowaas ABC BHYTPH AuarpaMMbl He CTaHeT paBHOM
miaowmann AOD BHe ee; IpH 5TOM Yrol KpeHa (Touka E), cooTBeTCTBYIOMHA NOJOXKe-
HHIO npsMoit BC, ABIs€TCS HCKOMBIM YTJIOM KpPeHa OT JeHCTBHS IHHAMHYECKH MP KO-
JKeHHOJi cuJbl. MH3HYeCKH 5TO COOTBETCTBYeT YIJIy KpeHa, IpH KOTOpoM pa6oTa
Kp&Hﬂﬁﬂ'O MOMeHTa (rpaduyecku uzobpaxkaeMas IJoLaAbIo npsiMoyronsiuka ODCE)
OKa3bIBaeTCsl paBHOH paGoTe BOCCTAHABJIHBAIOLLEr0 MOMeHTa (mJomanb ¢ourypn OBE).
Ecan ke mnJjomanb, OrpaHHYeHHass KPHBOH  BOCCTaHABJMBAIOIIHX MOMEHTOB,
OKaxeTcs HeJOCTAaTOYHOH, YTOOH CPaBHAThCA € MJOAALI0 (QUTYpH, OTpaHHYEHHOH
KDEHSIHM MOMEHTOM BHe €€, TO CYZHO onpokHHercs. IToaToMy onHOR M3 riIaBHHEIX
Xap aKTEDPHCTHK JAHarpaMMbl, CBHAETEJbCTBYIOIIHX 00 OCTOAYHBOCTH CyJHa, SIBJAETCH
€e IJIoaAb, OrpaHHYHBaeMas KDHUBOH M ropH3oHTadbHOH ockio. Ha puc. 4.14 moka-
. 8aHBI KPHBHIE IJIEY CTAaTHYECKOH OCTOHYMBOCTH ABYX cyAOB: ¢ GoybluoA HagaabHOR
OCTORYMBOCTBLIO, HO C MaJOH IUIOIAJbIo JHarpaMMhl (/) H ¢ MeHbllefi HavyaJbHOR
MeTalleHTPHYeCKOH BEICOTOH, HO ¢ Goabluedl miaowaigbl auarpammu (2). Tlocaennee
CYIHO cIoco6HO BhJepxaTh Gojiee CHJIbHHIA BeTep, oHO Gosee ocTofiuuBo. OGBITHO
NJ0INanb JHarpaMMbl 6oJblIe Yy CyAHa C BHICOKHM HaJBOAHEIM GOPTOM H MEHbIIE —
C HH3KHM.

naABC=n1.A0D

1 1 1 1
Y 50 60N me’

-

OcroiiuBoCTh MOPCKHX CYZAOB J0J:KHa oTBeuath Hopmam ocroii-
unBocTH Perucrpa CCCP, npefycMaTpHBAIOIHM B KauecTBe OCHOBHOTO
KpHTepHs (Ha3bIBaeMOTO KPUTEPHEM IOTOALI») YCJOBHE: ONPOKHABI-
Baomu i MOMEHT Mqp, T. €. MHHHMAJIbHHIH JHHAMHYECKH NPHJIOXeH-
HBIH MOMEHT, KOTODHIH NpPH OXHOBDPEMEHHOM BO3JeHCTBHH 6OpTOBOMH
KauKH H HauXyAmeH 3arpyske BhLI3nIBaeT ONPOKHAbIBAHHE CYyIHa,
He J0JI2keH ObITb MeHbllle fHHAMHYECKH MNPHJOXKEHHOTO K CYIHY Kpe-
HAmero MoMeHTa My, OT JaBJieHHs BeTpa, T. e. K = Mqny/Myp2>1,00.
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Ilpu sToM 3HaueHHe ONMPOKHAHIBAIOLIETO0 MOMEHTa HAXONAT IO AHArpaMMe CTaTH-
4ecKoft OCTOHYHBOCTH MO 0coBO0fl CXeMe, a CONMOCTABJSEMOE C HHM 3HaueHHe (B KH -M)
KpeHsllero moMenra (puc. 4.15) no dopmysne My, = 0,001P,Sy2zy, rre Py—naabie-
aue Berpa, MIla nam krc/mM? (ompenensiercs mo mkane Bogopra B cronbue «anpu
IKBajde» HJIH Mo Ta6iaHue Perucrpa CCCP); Sy — muomags napycHOCTH (IJIOIAXb
GOKOBOfl TPOEKIHH HAABOXHOM 4acCTH CyAHa), M?, z; — BO3SBHILIEHHE LIEHTPa napyc-
HOCTH HaJ, BaTepJHHHEH, M.

Ilpu u3ydeHHH JHarpaMMHl CTaTHYeCKOH OCTOHYHBOCTH IMpel-
CTaBJIsieT HHTEPEC YIroJ, HPH KOTOPOM KpHBas nepeceKaeT TOPH30OH-
TaJbHYIO OCb — TaK HasplBaeMulél yzoa 3axkama (cM. puc. 4.12). Ilo
[TpaBunam Peructpa CCCP y MOpCKHX CYNOB 3TOT Yros He JOJXeH
6biTh MeHbIne 60°. It ke [lpaBHia Tpebyior, 4TO6H MaKCHMAaJbLHEIE
3HAaYeHH s BOCCTaHABJHBAIOUIHX MOMEHTOB Ha AHarpaMMe JOCTHTaJHCh
npH yrJe kpeHa He MeHee 30°, 2 MaKCUMaJbHOE IJIEYO OCTOHYHBOCTH
6blio 6bl e meHee 0,25 M y cymoB miauno#i 1o 80 M U He MeHee
0,20 M — y cyznoB Anuno#i Gosee 105 M.

BausHHe XHIKHX rpy3oB Ha ocToHumBocTh. MMewomuecs B uu-
CTepHAaX XKHIKUE IPY3HI P HENOJHOM 3alOJHEHHH WHCTEPH B cJydae
HaKJ/JIOHEHHS CyJHA [epeMellaioTcs B CTOPOHY HakJoHeHHdA. M3-3a
3TOTO B Ty e CTOpoHY mnepeMmemiaerca LT cyana (43 Touku Gy
B TOuKy (), 4TO NPHBOAHUT K- YMeHBbINEHHIO NJeya BOCCTaHaBJIMBa-
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Puc. 4.15. K onpeze/neHHIO KpeHsLIero MOMEHTa OT IeHCTBHS CHJB BeTpa
NpH WKBaje (NJOLaAL NAPYCHOCTH 3alITPHXOBAHA)



fomero MomeHta. Ha puec. 4.16
NIOKa3aHO, Kak IIIed0 OCTOHYH-
BOCTH [, MpH yuYeTe CMeIIeHHS
JKHAKOrO Tpy3a YMeHbIUACTCS
o l. Ilpu stoM, d9eMm mHpe nu-
CTepHa HJH OTCeK, = HMeIlOlHe
CBOGOJHYIO MOBEPXHOCTb KHIKO-
CTH, TeM 3HayHTeJbHee, mepeme-
menne IIT u, caerosaresabHo,
fosbile yMEHbIIEHHE MONepey-
Ho#l  octofunBocTH. [loaTomy
I/l yMeHbIeHHsl BJIHAHHS XHJ-
‘KHX TPYy30B CTPeMSTCH YMeHb-

Puc. 4.16. K omnpezneneHHo BJIHAHHS
CBOGOHOH NOBEPXHOCTH KHJKOTO rpysa
Ha OCTOHYHBOCTD

[UThb NIHPHHY ITHCTEPHBI,  BO Bpe-
Ml 3KCILIYATAllHH — OTPAHHYHTD
9HCJIO IHCTEPH, B KOTOPHIX 06pasyioTcsi cBOGOAHEIC YPOBHH, T. €. pac-
XOJ0BAaTh 3amachl He Cpa3y M3 HECKOJbKHX LHMCTEpH, a MOOYepefHo.

BansgHHe ChiIyYHX FPY30B HA OCTOHYHBOCTBL. K CHIIYYHUM Ipy3am
OTHOCSIT 3€pHO BCeX BHJOB, yroJb, LEMEHT, Pyly, pyAHble KOHIEH-
TpaTH H Jp.

CBoofHAsg TOBEPXHOCTh XHIKHX IDPY30B BCETa OCT2eTCA TOPH30HTaJbHOH.
B omiuune OT HUX ChINYYHe TPY3Hl XapaKTePH3YIOTCS YIJIOM ECHMECMBCHHO20 OMKOCa,
T. e. HAaUGOJIbIIHM YTJIOM MEX]Y MOBEPXHOCTBIO IPY3a H FOPH30HTANIbLHOH NJIOCKOCTHIO,
TIPH KOTOPOM Tpy3 ele HaXOJUTCA B NIOKOE H NPH INPEBHIUCHEHH KOTOPOrO HAYHHAETCT -
nepeckinanue, ¥ GOJBIIMHCTBA CHINYYHX IPY30B 3TOT yroJ HaXOJAHTCA B Npejnesax
25—35°,

Cuimyyne rpysbl, HOTPYXeHHHE Ha CYIHO, XapakTepH3YIOTCH TaKxKe nopu-
crmoemeto, WIH CKeax)cucmocmoto, T. €, COOTHOIICHHEM Oﬁ’bEMOB, 3aHATBIX Hemmocpen-
CTB€HHO YAaCTHUAMH Ipy3a, H NYCTOT MEXIAY HHMH. STa xapaKTepHcha, 3aBUCHLLas
KaK OT CBOHCTB CaMoOro I'pysa, Tak H OT cnoc06a €ro NOrpysku B TDIOM, onpeuenaeTr
crenedb ero ycajku (yIJIOTHEHHS) BO BpeMs TPaHCHOPTHPOBKH.

[Tpy nepeBo3Ke CHINMYYHX rpys3oB (0COGEHHO 3epHAa) B pe3yJbTare
o6pa30BaHHsl NMYCTOT MO Mepe HX YCaJKH OT TPsACKH H BHOpauuH
Kopnyca BO BpeMs pelica, NpH pe3KHX HJH GOJbIIMX HAKJOHEHMSX
CyJIHA TOJA JeHCTBHEM IHIKBaJla (IPEBHIAIOMIHX YroJ eCTeCTBEHHOTO
OTKOCa) OHH TEPecHIAoTCs Ha OAMH OOpPT H yXKe He BO3BpalaloTcs
NOJIHOCTBIO K HCXOAHOMY IIOJIOXKEHHIO MOCJe BHINpsAMJEHHS CYAHA.
KosnuecTBo mepechinaBIUerocsi TakKHM 06pasoM rpysa (3epHa) mocre-
MeHHO YBeJHYHBAaeTCs M BbI3bIBaeT KPEH, KOTOPHIH MOXKET NPHBECTH
K ONpOKMIHBAHHIO cyAHA. Bo u3bekaHHe 3TOro NPHHUMAIOT Che-
[HaNbHEE MEPEl — YKJaJHBAIOT MOBEpX HACHINAHHOTO B TPIOM 3epHA
MEIIKH C 3epHOM (MEMIKOBAHHE rpy3a) HJM YCTAHABJIHBAIOT B TPIOMaxX
JOTIOJIHUTELHEIE BpPeMeHHHIEe NpOROJbHEE NepeCOpKH — wugpmune-
6opocer (cM. puc. 5.14). Ilpu HEBHIIOJHEHHH 3THX MEpONPHATHIH
LIPOUCXOANT Cepbe3Hhle aBapHM M jJaxe rubenp cynoB. CraTHCTHKA
TIOKa3nBaeT, 49To oJiee MOJOBHHH CYAOB, MOrHOMIMX H3-32 ONPOKHIK-
BaHHsl, NIepeBO3HJH CHITYUYHE T'PY3HI.

Ocofas onacHOCTL BO3HHKAET IIPH MepeBo3Ke PYAHBIX KOHueHTpa-
TOB, KOTOphHle NMPH H3MEHEHHH HX BJAXHOCTH BO BpeMs pefica, Ha-
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npuMep NpH OTTAHBAHMH HJM OTNOTEBaHWHM, NPHOOPETAIOT BHICOKYIO
NOJBHXHOCT H JIETKO CMEIIAlTCs K 60pTy. JTO ellle MaJo H3yueHHOe
CBOHCTBO DYJAHHX KOHIIEHTPATOB CTaj0 NMPHYHHOH psda THAXKENBX
aBapuil cynoB.

§ 4.7. Henotonnaemoctsb

HenotonnsaeMocTh cyIHa Ha3wBaKwT €ro CnocoSHOCTb
mocJ/ie 3aTOMmJIeHUS YacTH NOMeleHHH (Hanpumep, Npu aBapuu) ocTa-
BATbCA Ha NJAaBY M COXPaHATb OCTOHYHBOCTb, 4 TAK}Ke HEKOTOPHIH
3anac nJaBy4ecTH.

Maccy BauBuIeiics BHYTph KOpNyca BOIb MOXHO paccMaTpHBAaTh
KaK Maccy [OMNOJIHHTEJNLHOTO Ipysa, NpHeM KOTOpOro, Kak H3BecTHO,
BCEerja BhI3HIBaeT yBeJiMuyeHue ocaiKu. IIpH 3TOM morpyKeHue cyiHa
6yseT NPOUCXOAHTH A0 TeX NOp, NOKa 06beM HONOJHHTEIbHO MOTpYy-
3UBLIEHCA HENOBpeXKIeHHOH 4YacTH KOpnyca He OKaXeTcs paBHHIM
o6beMy BJHBLIEACH B KOPNYC BOJM.

MoxHO TakKe paccMaTpHBAThb 00bEM NOBPEXKACHHOH 4acTH Kop-
nyca, Kyja mocTymnaeT Bold, Kak obmpeM, yxe He mpHHaMJIexalui
CYIHY H He YYacTBYIOIIMH B CO3NAHHH CHJIb MOAAEPXKAHHA. A TaK Kak
cusia Beca (CHJ1a TAMECTH) CYJHA OCTaeTCsl HeH3MeHHOH, TO A/ coXpa-
HEHMS paBHON efi CUJH NOAJEPXKAHHA NOTEpAHHHI (3aTONJeHHH)
o6beM JOJKeH ObITb KOMIIEHCHPOBAH IONOJIHHTEJbHBIM OObeMOM,
KOTODHIH, OyNyYH NOTpYXKEHHEIM B BONY, BOCCTaHOBHT YTpaue€HHYIO
4acTb CHJIH NoAzep:kaHus. OueBUAHO, 4YTO 3TOT AONOJHUTENbHBIM
obveM JoJxkeH OHITb paBeH 3aToNJIeHHOMY o0BeMy Kophnyca
(puc. 4.17). Uem GoJapme 3anac nJaaBy49ecTH cyAHa, TeM OoJibiue
BOJbI MOMET OHO NMPHHATH, T. €. TéM BHIUIE CTeNeHb €ro HemnoTomJs-
eMocTH. JlosToMy rJlaBHBIM HanpaBJieHHeM B Gopb6e 3a HenoTomJs-
€MOCTb SBJISETCA yBeJHUYEHME 3amaca NJABYYeCTH H NpHHATHE Mep,
OrpaHHYMBAKIIKX KOJHYECTBO NOCTYyNAOWeH B KOPNyC BOXbl IPH €ro
noBpexjeHuH. [lepBoe HoCTHraercsi yBe/JHUeHHEM BRICOTHI HajABOI-
Horo Gopra LO BepXHe§ BOAOHenpoHuumaemo# nanayOwi, BTOpOE —
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Puc. 4.17. Usmenenne ocafiku CyAHa NpH 3aTonjeHHu orceka: AT — ma-
MEHeHHe OCajiKH [I0CJe 3aTOTJIeHHS; U; — OOBeM MNOBPEXJEHHOIO OTCeKa
(no TBJI); v, — ofbem HenoBpeXKJEHHOH WaCTH Kopnyca, norpysubuefics
B BOLY :
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pasjejeHHeM Kopnyca Ha psalL OT- TN
HOCHTEJNbHO -HEOOJNbIIUX  OTCEKOB \
" BOJIOHENPOHHIIAEMHIMH N1OTIE PEYHEIMH
¥ TNpOJOJbHLIME TNepeGOpKaMH.

Haubospmue JpomycTHMBIE pac-
CTOSIHHA MeXAy NONepPeuHHMH nepe- /
6opkaMH OINpefeJISIIOT 10 Kpusol = 7 =
npedsaskblx OAUK OMLEK08, KOTOPYIO '
CTPOSIT 1O Pe3yJbTaraM CIelHalb-
HOTO pacuera. :

OnHako 3TH MEPONPHATHS BCe Ke
HE rapaHTHpYIOT MHBYHUECTH CyMHA  p,. 4 18, O6pa3oBaiue KpeHa cylHa
B TNOBPEXACHHOM COCTOAHHH, TAK  ppu yecHMMETPHUHOM 3aTOIUIEHHH OT-
KaK [OMHMMO [JIaBydecTH JOJ/IKHA cexa
ObiTh ofecmeyeHa W aBapHiiHasa
OCTOHYHBOCTb, KOTOpAsl B 3TOM CJyyae pe3KO YMeHbIUaeTcs. Y MEHb-
IIeHHe OCTOHYHMBOCTH ITIPOHCXOAHT B OCHOBHOM H3-3a 06pasoBaHHS
cBOGOIHOM MOBEPXHOCTH BOILI B YAacTHUHO 3aTONMJICHHBEIX OTCEKax,
a TaKXKe BHICOKOTO PpAaCIOJIOKEHHs CaMHX 3aTanJiiBaeMbIX OTCEKOB.
Oco6eHHO OmacHH JOMOJIHHTEJNbHHE KpeHsIIHE MOMEHTH, BO3HH-
Kalollie OT HEeCHMMeTPHYHOro oTHocuteapHo J[II1 pacnosoxkenus
3aTaNnJUBaeMbIX OTCEKOB. JTO NMPOHCXOIMT TJABHHIM 06pasoM H3-3a
HaJH4Hs Ha HEKOTOPHX CYNax MpPOAOJBbHHX BOJOHENPOHHIIAEMEIX
nepe6opoK HJH GOPTOBLIX LHCTEpH CYIOBHIX 3amacoB. [loBpexneHus
KOpIyca MPOHCXOAAT dalie ¢ OfHOro 6opra — yAap NpH CTOJKHOBe-
HHU C JPYTHM CYIHOM, B BOEHHOE BpeMs — IONajaHHe TOpPIEeAbI
(cHapsna), paspymieHHs OT B3pbiBa aBHaGoMOH BOJIH3HM CYJHa H T. I.
[loaToMy BoIa, mocTymaiomias B OTCEK, OTPAHHYEHHHH Hepa3pylieH-
HOH NQOJOJbHOH BOAOHENPOHHLAEMOH NepeGOPKOH, MOXKET BbI3BAThH
onacHH# KpeH cyiHa (puc. 4.18). HuMenno 310 ofcTOATENLCTBO ABH-
JIOCh TPHMYHHON MOTEPH OCTOHYHBOCTH H ONPOKHIBIBAHHS TpParmyeckH
noru6mero B 1956 r. uTaMbAHCKOro maccaXMpckoro Jafinepa «Ax-
apea Jopuay, CTOJIKHYBIIErocs O MBEACKHM JaiHepoM «CTOKIOJbM».
Yto6bl yMeHbUINTL KpPEeH TpH 3aTONJeHHH OGOPTOBHIX OTCEKOB,
NPHHHUMAIOT CIelHajhHble MepH IO €ero BHIPABHHBAHHIO, KOTOpHE
CBOJATCH JHGO K YCTAHOBKE IEPETOYHBIX TPYO MeXAy CHMMeTpHY-
HBIMH OTCeKaMH OGOHX GOpTOB, JHOO K 06GOPYNOBAHHIO KpPEHOBOH
CHCTeMBl (Ha JeJOKOJIaX, BOeHHHX Kopabasax). HMHorza KpeH BH-
paBHHBAIOT, NPHHUMAA JONOJHHTEJbHOE KOJHYECTBO BOJAH B OTCEKH
IPOTHBOIOJIOKHOrO 6OpTa, €CJH Mo3BoJfeT 3amac nJjasydectd. [loc-
JelHHH crnocob Obisl MpeisoXeH ellle B KOHIE MPOILIOrQ BeKa 3HaMe-
HHTBIM PYCCKHM aJMHDaJIOM H y4eHbIM-Kopab6sectpouTteneM C. O. Ma-
KapOBHIM H B NaJbHekmem paspaboran akajemukoM A, H. KpuiioBhiM,
IPelJIOKUBIIMM COCTaBASATh JJs1 Kaxpaoro GoeBoro kKopaGas Tak
HasbiBaemsie mabauysr Henomonasemocmy. C MOMOMBIO STHX TabInI
MOXHO GBICTPO ONpElEJqHTb, KaKH€ HMEHHO OTCeKH HAaJQ HCKYC-
CTBEHHO 3aTONHTb, 9TOOBI YMEHBLIUHTh KpeH M AudbdepeHT, obpa-
30BaBLINeCS] H3-32 3aTOIVIEHHS NOBPEXAEHHEIX OTCEKOB.
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IlpH npoexTHpOBaHHH I'PakIAHCKUX CYNOB NPOBEPAIOT NOCa LKy CyAHAa NpH
Pas/HyYHbIX BADHAHTAX 3aTCHJIEHHS H NMOJYYEHHHe Pe3y/bTaThl CPABHHBAIOT c TpeGo-
BAaHHAMH, KOTODHIE INPEABSABJAIOTCS B YaCTH HENOTOILISIEeMOCTH K DAa3HLIM THOAM
cynos. Jlas nmaccaXXHpCKHX CyIOB Takde TpeGOBaHHMsA CHOPMYJIHDOBaHH B Mexny-
HapoAHOW KOHEEHIKH 110 OXPaHe 4eJIOReYeCKOH XH3HM Ha Mope 1974 r. (COJTAC—T74).
Ilo npaBunam Peructpa CCCP atu Tpe6opaHus NpelBABISIOTCS HE TOJIbKO K Macca-
JKHPCKHM, HO H K TPY30BbIM H NIPOMEICJIOBEIM CYJi2M, a TaKXe K JeIOKoJAaM, GyKCH-
paM H cnacartensiM. B gacTHOCTH, CYAHO CYMTAEICH HENOTCIJISIEMBIM, €CAH Moc/e 3a-
TOIVIEHYST OIHOTO JIOGOTO OTCEKA MJIH HEeCKOJbKHX CMeXHHX, KOJHYeCTBO KOTOPHIX
Onpefie/ifeTcss B 3aBHCHMOCTH OT Pa3MepOB M YHCJIA HAXOASUIMXCA Ha CYAHe Juomel
{OOBIYBO 3TO ONHH, a IS KPYNHBIX NAacCa’kHPCKHX M JIIOGHIX aTOMHBIX CYIOB — JBa
OTceKa), BePXHSAs BOJOHENMPOHHIAeMast majdy6a, N0 KOTOpPOH [OBEleHH BCE BOJNOHE-
NpoHHIlaeMble NTepe6OpKH, He BXOIMT B Bojy. Kpome Toro, B MecTe HauGosbliero mno-
IPY>eHHsl BRICOTA HAJBOAHOTO 60pTa, OT BAaTCPJHHHH A0 3TOH Many6u No/KHaA GHITh
He MeHee 76 mM (3 oitMoB). /151 HemaccaXKUPCKHX CYAOB JONMYCKAaeTcst BXOA B BOLY
OTKPHITOH MNajsy6hl, HO NMPH 3TOM JNOJIKHO OCTAaBATbCS PACCTOAHHE OT IOBEPXHOCTH
BOAbI IO OTBEpPCTHH B masnyGe, depe3 KOTOPHE BOJAA MOXET PaclpoCTPaHATbCA BHYTpPb
Kopnyca, paBHoe He Men:2 300 mMm. . :

TIpM HecUMMETpMYHOM .2TOTJJEHMH KpeH [0 NPHHATHS aBapuUfiHKIX Mep N0 BH-
PABHHBRHHIO He JOJIKeH mpeBhats 15°, a mocsie popaBHHBaHHS — He Goee 7° —
IJIS TacCaKMPCKHX CYICB ¥ He Gosee 12° — NS HemacCamKMPCKHX (I Maccaxup-
CKHX CYJIOB OrOBapHBAalOT MaKCHMaJbHOe BPeMs BbIpaBHHBaHHs -— He GoJsiee 15 mum).
HauanbHass MeTaleHTpHYCCKAS BLICOTA IIOBPEK/IEHHOTO CyIHA JOJMXKHA OHTb He
Menblie 5 CM, a MakCHMalbHOE ILJeYQ JHATPAMMBI CTATHYECKOH OCTOHYMBOCTH — He
MeHee 010 CM, MDH MHEHMa/ibHOH NPOTAKEHHOCTH MOJIOXKHTENIBHOIO YYacTKa RHarpam-
mu 20°,

§ 4.8. XoakocTs

X0AKOCTB 0 CyIHA Ha3wBaeTCH €ro CHoCOOHOCTh NepeMeniaThCs
II0 BOLE C 3aZaHHOH CKCPOCTHIO NOA AEHCTBHEM INPHJIOXKEHHOH K HeMy
ABHXKYIUEH CHJIBL.

Y TpaHCHIOPTHBIX CYAOB pasJHYalOT CKOPOCMb6 KA UCHbIMAHUU
H 9KCHAYQMAYUOHHYIO, T. €. CKOPOCTb B 3KCIIJIYaTaHHOHHCOM peXHMe
paGoThl SHEPTreTHYEeCKOH YCTAHOBKH NpPH CPEIHHX HABHUTBLHOHHAIX
YCJIOBHSIX. '

Jlrvkyluass cusia, BHI3HIBAWOINAs NE€pPEMEIEHHE CYAHA, CO3JaeTcs
CYLOBBIM JBHIXKHTEJNEM, HATsS)KeHHeM OYKCHPHOTO Tpoca, RaBJEeHHEM
BeTpa HA napyc H Hp. 3HAaueHHe IBHAKYLIEH CH/IbhI 3aBHCHT OT MOII-
HOCTH [I'JIaBHBIX JBHraTesel, THIA ABHXHTENS, MOLIHOCTH 6yKcHpa,
CH.JIbI LABJEHHS BeTpa U T. A. JIyduiled XOAKOCTBIO H3 JABYX GJH3KHX
[0 pa3MepeHHsIM H BOJAOH3MEIIEHHIO CyA0B o6nalaeT TO, KOTOPOE IIPH
OAMHAKOBOH TAre pasBHBaeT OGOJBILYIO CKOPOCTh HJH, Hao60poT,
JJIsl JOCTHIKEHHS OJHHAKOBOH CKOPOCTH TpebyeT MeHbIueH THATH.

[IpunoxenHast K CyRHy Tsra 3aTpayHBaeTCsl Ha MpeoioJeHHe
CONPOTHBJEHHS] JABHXXEHHIO CYyJAHA, KOTOPO€ CKJIAABLIBAETCA H3 CO-
IPOTHBJIEHHSA BOABI H BO3AYIIHOTO compoTHBJAeHHA. HawubGosabiuee
BJIMSTHUE Ha XOJAKOCTb OKa3hiBA€T CONPOTHBJEHHE B OJH,
npeactapasiomed co6oil BA3KYIO CpeAy. OTO CONPOTHBJEHHE CKAaibi-
BaeTCA H3 CJCLYIOIUHX BEJHUYHH: CONPOMUBACHUS mpeHus R,, BRI3H-
BAaeMOT0 TpeHHeM oOTeKawliell KOpNyC BOAbI; conpomueaenus opmel
Ry, BbI3bIBaeMoro obTeKaHHeM KOpNyca CyAHa BSI3KOH JXHIKOCTBIO
H oOpa3soBaHHeM B HOCOBOH YacTH B30HH IIOBHILEHHOTO AAaBJEHHS,
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Puc. 4.19. O6wu#
pun (a), cxema (6)
onnTOBOrO Gaccedt-
Ha ¢ caMoxojHo#
TeJeXKKolt- H cxeMma
6accefiHa C TpoOCOM,
nepeMelaniuMcs

OA JefiCTBHeM Ia-
Jatomero rpysa (s)

g)

e AT |

A
N
v 0 e TT TN T, AN

4 B KODMOBOH YaCTH — 30HbI NIOHHXKEHHOTO JaBJIEHHS H 3aBHXPEHHH,
TOPMO3SALIHX ABUXKEHHE CYAHA BIEpelN; 80AH06020 conpomusacriui Ry,
BHI3LIBACMOTO BOJTHOOODA30OBAHHEM OT JBHXKEHHS CyAHA (B MecTax
NOBLILICHHOI'O H TOHH2KEHHOTO HAABJICHHS BOIB) : TPECYIOLIHM COOT-
BETCTBYIOLIEH 3aTpaThl 3HEPTHH; CONPOMUBAEHUA GbICMIYNAWUX Ha-
cmeld Ry 4, BbI3WIBAEMOI'O YBEJHYEHHEM CONpPOTUBJEHHS TpPeHHS
H CONMpOTHBJEHHA (GOPME! OT BHICTYNAIOHWIMX ¥acTed Kopnyca (pyJes,
CKYJIOBBIX KHJICH, KPOHIITCHHOB IpeCHEIX BaJOB H NP.).

06aBsisT K CONPOTHBJIEHHIO BOJBL B8030YLHOE CONPOMUBACHUE
R o5y, TOMYTHM NOJHOE CONPOTHBJEHUE ABHKEHHIO CYIHA

R = R-r +‘ Rq; + RB —{" RB. q + Rnoan~

ConpoTuBJ/ieHHe TPEHHS 3aBHCHT OT CKOPOCTH CYAHA, BS3KOCTH
XKHAKOCTH, NJOLA4H MOABOAHOH ITOBEPXHOCTH cy/jHa (TaK HaselBa-
€MOH CMOYEHHOH NMOBEPXHOCTH) H CTENEHH ee HIEPOXOBATOCTH, KOTOpas
3aBUCHT OT KayeCcTBa OKPACKHM H CBApKH KOpItyca, a TaKXKe BPEMEHH
npeCuIBaHHS CyIHA B MODCKOH BOje MOCJE JOKOBaHHS; CO BpeMeHeM
NOABOAHAS NOBEPXHOCTb O6pACTaeT MOPCKUMM OPTaHH3MaMH H lIepo-
XoBaTocTh yBesHuuBaercs. CONpOTHBJIEHHE TPEHHS JIETKO MOALaeTcs
TOYHOMY pacuery.

ConporubJjieHHe (GOPMH H BOJHOBOE CONPOTHBJIEHHE, OObEIHHEH-
Hble B OJHO, TaK HAa3bIBAEMOE OCMAMOYHOE CONPOMUBAeHue, MOKHO
paccuuTath ToNbKO npubimxeHHo. JIis GoJiee TOWHOrO ONpene/eHHs
OCTaTOYHOrO CONPOTHBJIEHHS NDOBOAST HCIHEITAHMA MOJEAd CyJAHa
B onbiToBOM Oacceiine (puc. 4.19).

B 3TOM ciyuae B GacceiiHe NIMHOH OT HECKOJBKHX HECATKOB JO
HECKOJNILKHX COT MeTPOB OYKCHPYIOT H3rOTOBJEHHYI0 H3 mnapapuHa
MOJEeNIb Kopllyca cyAHa C TIOMOILIBIO CMENHAJBbHON TeNEXKY H JHHAMO-
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MeTpOM (HKCHPYIOT CHJY CO-
NPOTHUBJIEHHA JIBHIKEHHIO 3TOMH
monend. [lonyuennasi Besnuu-
Ha mnpejcraBaser coboit moa-
HOE CONpOTHBJIEHHE BOIHI JBH-
KEHHIO MOZeJH.

Eciu u3 Hee BmluecTh Be-
JHYHHY CONPOTHBJIEHHS Tpe-
HHS1 MOJEJH, TO NMOJYYHM OC-
TATOYHOE CONPOTHBJIEHHE, KO-
TOpoe MOXKeT OBITb MepPeCcyH-
TAHO ¢ MOJeJH Ha HaTypy,

T. €. JJs HaTypHOro CyZHA.
Puc. 4.20. Cxema aspoaunaMuuecKOR TPYOH!. HpHGaBHB K HEMY BBIYHCJICH-

I — BeHTHJIATOP; 2 — HanpasasioliHe JonaTt-
KH; 3 — Tpy6a; 4 — pelleTKH, c,%ﬂunﬂmmﬂe HO€ pacyeToM COINPDOTHBJIEHHE

oesbantror B winmrivan womace  TPEHHA  HATYPHOTO CyAHa,
9 — obpaTHmf KaHan MNOJIYy4YHM [I0JIHOE COITpOTHBJIE-
HHE BOJHI.

BosgymHoe comnmpoTHBJAEHHE JBHKEHHIO CyIHA
MOXHO HaHTH, HCIBITHIBASI MOJeJNb HAJBOLHOH 4acTH CYLZHa B as3po-
AuHaMHuyecKoit Tpy6e (puc. 4.20). Mozenb cyfiHa nomenjaior B padouee
[POCTPAHCTBO TPYOH H OGAYBAIOT MOTOKOM BO3LyXa, CKOPOCTH KOTO-
poro mMoxeT ObITh 3aJaHa U uaMepeHa. ConpoTHBJEHHE MOJSTH H3Me-
PSIOT ¢ MOMOLIBIO a3pOAHHAMHUYECKHX BECOB.

[TomHOE CONMpOTHB/IEHHE [BHKEHHIO CyJHA PABHO YCHUJIHIO, BO3-
HHKAIIEeMy B TpoCe INPH ero GYKCHDOBKE, I03TOMY €ro OOBIYHO
HA3HBAIOT OYKCUPOBOHHOIM CORPOMUBACHUEM.

MomHocTb, Heo6xonuMast st GyKCHPOBKH CYAHA CO CKOPOCTBIO U,
TaK HaselBaeMasi 6yKcuposodnas mouynocms (B KBT uanx 1. c.),

EPS = Ru/75.

B aro#t dopmyse conmporusienne R Beipaxaercs B H uam kre,
CKOpOCTh U — B M/C.

Onnako, uroGel obGecneuuTh CYAHY 3aJaHHYIO CKOPOCTh, MOLL-
HOCTb, MOJIB€JeHHAasl K rpeOHOMY BHHTY (Ha rpeGHOM BaJy), AOJIKHA
OuiTb  Gosbiie GYKCHPOBOYHOM MOIIHOCTH BCJENCTBHE HEH3GEKHbIX
noTepb, BO3HHKAIOUIUX B Npolecce npeoOpasoBaHHs SHEPTHH, IMOJ-
BOJAMMOH K IpeGHOMY BHHTY, B SHEPI'HIO MOCTYNATeJbHOI'O JBHKEHHS
cyaHa.

Ornomenue 6ykcuposounofl mougoetd EPS K MOIHOCTH Ha rpe6-
HOM Baly N, Ha3BIBaIOT nNPORYALCUBHOIM KOdpGuytenmom m =
= EPS/N,,.

ITponynbcuBHeIfi KosdhduuueHr 7 paseH mnpouspenenuio KII1/I
rpeGHOro BHHTA 1, HA TaK HasblBaeMbIH KOI(QHIMEHT BJIHAHHA KOP-
nyca ", 3aBHCSALHA OT (OPMBI KOPMOBBIX OOBOLOB, MECTONOJIOKEHHS
rpe6HOro BHHTA H psAja Apyrux ¢akropoB u pasubiii 0,8—1,2. ¥ co-
BPEMEHHEIX CYNOB MPOMYJbCHBHLIA KO3P(HUHEHT KoJebeTcss B Ipe-
Aenax 0,556—0,75, nmpuuem, 4em oH Gosbiue, TeM Jydlle KayeCTBO
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JABHXHTENs H YCJOBHS ero paGoTh 3a 9
KopnycoM. [lonsATHO, 4To MomHoCTh Ha /M—

T

¢raHne TrJaBHOrO JBHraTena JOKHA gyl rumgomubre: Boanoboe
ObiTb  GoJablIE€ MOLIHOCTH Ha TI'PeGHOM conpomud - |
Baly, uTOGH KOMIEHCHpOBaTh MOTepH \\M;, i

B peayKrope (Npey = 2-+4 %), B mogqunn- 7 <

HHKaxX BaJjonpoBofa (My =23 %) uaun ¢ \

N
B IPYTHX CrENHATbHEIX Nepefiayax (351eK- sl Mpmumm\\\
TPHYECKOH, THJIPABJHYECKOH H T. II.). (A \\
B pesyaprate mownocts N, ua daanue # ‘ <
TJIaBHOTO ABHUTATEJ]sl NPH H3BECTHOH OYK- g
CHPOBOYHOH MOUIHOCTH MOXeT GHITh Onpe-
nenenaBuipaxenneM N, =EPS/M pey - M5.

20
i/

Uro6nt npubAMKEHHO OLEHHTb MOIHOCTL
JBHraTe]d, HeoOXOAHMOro A ofeclieueHUd 3ajaH- 0@/4 o154 425 439 435
HOH CKODOCTH, MOXHO N0Jb30BaTbcsi (GOpMYJIOH fr
agMupanTeickux Kosdduuuentos N, = D*/%,C, Puc. 4.21. Pacnpepenenne
rae N, — MOUHOCTb Ha Bajy TJaBHOTO ABMraTensi, COCTABJISIOIMMX TOAHOrO CO-
kKBT; D — BojousMelleHue, T; U — CKOPOCTb, y3;  [POTHBJEHHT TDH H3MEHEHHH
C — agmupanreiickufi  kosdppunuenr. 3Hauenye  OTHOCHTEIBHOH CKOpOCTH
C onpepensercs MO H3BeCTHHIM BenquuHHaM N, ‘

H v GJIH3KHX IO pa3MepaM OJHOTHNHHX cyA0B. OGHIYHO Y MODCKHX TpaHCINOPT-
HEX cynoB C = 340-+540.

,HOJTH PAas/THYHBIX COCTABJAIOUIHX IIOJJHOI'O COJIPOTHBJEHHSA 3aBH-
CUT OT OMIHOCUMEAbHOU CKopocmu CcyjHa, KOTOpas BbIpaXaercd Tak

HaswiBaeMbIM uHcaoM dpyna Fr =v/y gL, rae Fr — oTHocutenbHas
CKOpOCTb, HJH 4ucao Ppyaa; v — ckopocTb, M/c; L — AaHHA CYAHA,
M; g — yckopeHue cBoboaHoro nagexus (9,81 m/c?).

Cyza, y xoropeix Fr < 0,20, HaseiBaloT TuxoxoAHbMH, 0,20—
0,25 — cpenneckopoctabimi, 0,25—0,35 — GbICTPOXOAHBIMH. ¥ THXO-
XOJHBIX CYJNOB OCHOBHYIO JOJIO INOJHOrO compoTusaeHHst (ox. 80 %)
COCTaBJseT CONPOTHBJeHHe TpeHHs (pHc. 4.21). ¥ OGBICTPOXOAHEBIX
CyJZi0oB, Ha060pOT, pacTeT L0Js OCTATOYHOIO CONMPOTHBJEHHS, KOTOpOE
npocruraer 50—>55 % mnoanoro. IlostoMy npHu NpoeKTHPOBaHHH THUXO-
XOMHBIX CyJM0B 0cO60€ BHHMAaHHE OOpalllaloT HAa YMEeHbIIEHHE COIpo-
THBJICHHS! TPEHHS, a IPH NPOEKTHPOBAHHH OLICTPOXOJAHBIX HA YMeHb-
HIEHHEe CONPOTHBJECHHS (QOPMBI H BOJHOBOTO CONPOTHBJAEHHS.

YMeHbIIEHHSA CONPOTHBJICHHA TPEHHS MOXHO AOCTHYb, COKDATHB
o alh CMOYEHHOH NOBEPXHOCTH MJIH YMEHBUIHB €€ HMI€POXOBATOCT.
IlepcneKTHBHBIM, OCOGEHHO [IJ151 PEYHEIX CYJHOB, SABJSETCS TpeIo-
JKEHHHH COBETCKHMH YYEHBIMH METOJ CO3JAHHS «BO3AYIIHOH CMAa3KH»
NoJL KOPNYCOM CYAHA NyTeM MOAAYH BO3AYXa OT BEHTHJATOpA 4epes
OTBEpCTHSI, PaCHOJIOKEHHBIE B HOCOBOH 4acTH AHHMILA.

CHHXKeHHsl cOnpOTHBJIeHHA (POpPMBL CTapaloTesi ZOCTHUYb, yMeHblIas
Ko3(dunueHT oOIeH MOMHOTH, YJay4llasi MJIaBHOCTb OGBOLOB H OT-
pabarbiBasi GopMy KOPMOBOH OKOHEWHOCTH.

s yMeHbIIEHHS BOJHOBOTO CONPOTHBJEHHS 3a0CTPSIIOT HOCOBYIO
OKOHeYHOCTb. B psAze cnayuyaeB npHMeHsIoT 6yab6oByio ¢opMy Hoca
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Puc. 4.22. Byas6oBas ¢opMa HOCOBOR OKOHEUHOCTH

(puc. 4.22), yro ocobeHHO 3pDEKTHBHO HA CYAaX C BHICOKOH OTHOCH-
TeNbHON ckopocThio (Gonee 0,25—0,26), a Takke HAa THXOXOIHBIX
cynax ¢ GoabmuMH Ko3hduunHeHTaMH OOl NOMHOTH H MaJjbIMH
oTHOIEHHsIMH L/B, K KOTOPHIM OTHOCSATCH, HalpHMep, COBPEMEHHhIE
Tankepe. B ugactHOocTH, Ha TaHkepax THna «CodHSi» NpHMeHeHHE
«GynbOb» 103BOIHIO HA 5 % yBENHUYHTb CKOPOCTb HPH MNpexHeR
MOIIHOCTH (YTO PABHOCHJIbHO YMEHLIIEHHIO MOLIHOCTH, HeoGXoXuMOH
JJIS1 JIOCTHXXEHHs 3aJaHHOi ckopocTH, Ha 15 %, T. e. npuMepHO Ha
2200 xBr). INpumeHnenne O6y/ab60OBHIX OGBOJOB B MNOABOAHOH 4YacTH
HOCOBOH OKOHEYHOCTH NO3BoJieT Ge3 yXyJHIeHHS XOAKOCTH COKpa-
THTb AJIMHY, YBEJHYHTb IMHPHHY H Ko3(xpHIHeHT ofmeH HOJIHOTHI,
YTO, B CBOIO odyepelb, NPHBOAUT K CHHXKEHHIO MacChl Kopmyca cyAHa
H COOTBETCTBEHHOMY IOBHIIEHHIO €ro TpysonoibeMHOCTH. baaronaps
3KOHOMHYECKOH 3((PEeKTHBHOCTH TaKHX 0OBOIOB HX LIHPOKO IpH-
MEHSIIOT IPH CO3JaHHH KPYNHLIX MOPCKHX CYZHOB. .

Bosbinoe pacnpocrpaHeHHe NOMTYYHJIH B MOCJAeJHHE TOABI CyZ1a
Ha noABofubIX Kpeuibsx (CIIK) (puc. 4.23). Baaropapsi ykpenJeH-
HEIM IOJ KOPIYCOM CYJAHAa NJACTHHAM (KpBLIbSIM), OHO IO Mepe pas-
6era u o6pasoBaHHsl Ha KPHLIbAX NOJBLEMHOH CHJBI NMPHIOAHHMAeTCs
HaJ BoJoH. B pesyabTare pesko yMeHBbIIAETC CONPOTHBJAEHHE BOJIH
JIBHXKEHHIO CyJHa, H OHO pasBHBAET GOJIBIIYIO CKOPOCTb NPH OTHOCH-
TeJILHO HeOGOJbIION MOLUIHOCTH TJIaBHOI'O JABHTaTeNs.

Eme Oosbimyio ckopocTb pasBHBAWOT CyAa Ha BO3AylIHOH MoO-
aywke (CBIT) (puc. 4.24). Takue cyna MMeOT CrenHasbHbE BEHTH-
JIATOPHI, KOTODHIC HATHETAIOT BO3AYX IIOJ AHHINE H CO3RAIT MEXIY
HHM M [OBEPXHOCTBIO BOAEl BOSAYLIHYIO MOAVIIKY TOANIHHOH B He-
CKOMILKO CaHTHMeTpPOB. [l yMeHbIEHHS SHepreTHYecKHX 3arpaT
Ha MoAAepXKaHue BO3AYUIHON moAymiky Ha HOBHX CBII ycTanasausaior
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Puc. 4.23. CyzHo Ha NOABOAHHX KPHJBAX (CXeMa):

1 — Kopnyc; 2 — cTORKH, 3 — MOABOAHKLIE Kple'lbﬁ, 4 — BaTepAHHREA Ha XORY CYAHa; § —
BATEPJAHHHA Ha CTOAHKe CYAHa

\\ |\ \‘\\
Ero b

Puc. 4.24. Cynso na BoszymwHofi nmoiyiuke (pa3pes IO BO3AYIIHOMY Ka-
Hany).

] — BeHTHJAATOD; 2 — BO3AYWHas IMaxra; § — BO3AYWIHHA KaHajJ; 4 — OTCeK
nyapyuecTH, 5§ — BO3AYIUIHas NOAYWKa; 6 — BATeDJHHHA NPH paGoTaluieM BeH-
THAATOPE; 7 — BaTEePJHHHS NPH HepaGoTalUleM BEeHTHJAATODE

0 [ePHMETPY 9acCTHYHO NMOTPYXKeHHHE B BOJAY KeCTKHe (CKeru) HJu
ru6kue orpaxjenus. CBII Moxer mepemelnatbcss BJOJb BOJHOH
HOBEPXHOCTH CO CKOpocThio 50—60 y3 mpH OTHOCHTEJNBHO HeGoJsbHiof
mouiHocTH ABHrarenei. Ilaccaxxkupckue CBII, B ToM uHcae H jocTa-
TOYHO KPYINHBIE, NOCTPOEHHHIE B Pa3HHIX CTPaHaX, CBHAETEJbCTBYIOT
06 HX IepCHEeKTHBHOCTH.

Tak kak NpH JABHXEHHH CyJHAa MOJA HOBEPXHOCTHIO BOAHI MOJ-
HOCTBIO OTCYTCTBYET BOJIHOBOE CONDOTHBJIEHHE, B IOCJEJHEE BpeEMs
HOSIBHJIUCh NPOEKThI MOJABOAHBIX TPAHCHOPTHHIX CYJOB, B YacTHOCTH,
HOJBOJHBIX TaHKepoB Bojon3memeHHeM 100 000—170 000 T, co cko-
poctbio 10 30 y3. OHaKO CTPOHTENILCTBO TAKHX MOJBOAHLIX TaHKEDOB
NoKa ellle HHTJie He HayaTo.

§ 4.9. Hauka

K auxo# HasuBawT KojebaTeNbHble NBHKEHHS OKOJIO MOJIOXKEHHS
PaBHOBECHS, COBepIIaeMbie CBOGOZHO MJIAaBAalOUIMM HA INOBEPXHOCTH
BOJH CYJHOM. .
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Haxnowenue cyina Kauka cyiHa BO3HHKaeT, Kak mpa-
3a nepuod KayKd BHJIO, Ha B3BOJHOB4HHOM MOpE€ IIOA
JeficTBHeM HaGeramomux BoJdH. Ho oHa
MOXKET BO3HHKATh H Ha THXOH BOJE,
€CJIM Ha CYRHO AeHCTBYIOT Kakue-TH60
BHELIHHEe BHE3aIHO NMpHJOXKEHHHE (IH-

Pl NP 30 B HAMHYeCKHe) CHJBI, KOTOPBIMH MOTYT

X,//\i/ \ OuiTh LIKBaJ BeTpa, PRIBOK OYKCHp-
— — HOTO TPOCA, PACKaUHBAHHE [OJBELIEH-
/[\ HOro I'pysa H mp.
\ ' ad PackauuBanue CynHa I[OA BJIHs-
N HHeM BO3MYLIAOIHX NEepHOLHYECKHX,
- " T. e. NeHCTBYIOLIHX Yepe3 OnpeleseH-
Hble TIPOMEXYTKH BPEMEHH CHJI, HAaNpH-
Puc. 4.25. Ilapamerpel kaukw: Mep HaAGeraloLWMX BOJIH, HA3bIBAIOT 6bl-
31’932: paahsd;g;}:wm; G+ RyscOenHoimu Koarebarnuamu cynna. Ta-
KHe KOJeOaHHA COBEpLIAIOTCH CYLHOM
B TeYEeHHE BCEI'0 BPEMEHH NeHACTBHA BO3-
Mymaouux cusi. PackaunBanue cylnHa Ha THXOMH BOJIE NOJ BJAMSHHEM
Cny4yaBHOH BOSMYILALIedl CHJIBI [OCJE NpeKpauleHHs ee JeHCTBHSA
Ha3bIBAIOT c80600HbIMU KoaeOarusmu cynHa.  Biaronaps Hanmuuuio cua
CONDOTHBJCHHA Kayke (TpeHHs BOIbI, CONPOTHBJEHHS BO3AyXa H
np.) cBOOOAHEIE KOIeGAHHSI NMOCTENEHHO 3aTYXaloT H NpeKpauiamTcs.
Kauka, kak H Jmo6Goe KoseGaTesbHOE IBHIKEHHE, XapaKTepU3YeTCs
CAeAyIOWHMHY TapaMeTpPaMH, WM OCHOBHBIMM XapaKTepHCTHKaMM
(puc. 4.25): amnaumyood — HAUGOJBIIMM OTKJIOHEHHEM OT CpEIHEro
JI0 KpAaHHEero TOJIOKEHHSI Kayalolerocsl TeJa; pasmaxom — CyMMOH
IBYX TOCNEA0BATENbHBIX aMIVIHTYA; nepuodom — BpeMEHeM COBep-
IWIeHHs1  JBYX TNOJHBIX  pa3MaxoB;  #acmomod — KOJHYECTBOM
KoleGaHHA B €AMHHLIY BpeMeHH (BeMuuMHa, ofpaTHAasi HepPHOLY).
Kauka cyaHa, BbI3bIBAaOIAs HENPUATHLIE OLIYUIEHHS (<MOPCKYIO
6oJ1e3HbY) Y HAXOASALIUXCA HA HEM JIOJAEH, OnacHa W /sl YCTAHOBJIEH-
HEIX HA CyAHE MEXaHHM3MOB H NPHOODOB, TAK KAaK BO3HHKAIOLIHE NPH
H3MEHECHHH HalpaBJEHHS ABHXEHHUA YCKOPEHHS BbI3BIBAIOT MOABJEHUE
CHJI HHEDIHH, KOTOphI€ CTPEMSTCS CABHHYTh ¢ (YHIAMEHTOB KOTJIHI,
FaBHbIE JBUTaTeNH H Jpyroe o60pyJoBaHHe, HMelolliee O60/bIIYIO
Maccy. OTH e CHJLl HApyLWalT HOPMaabHYI0 pa6oTy MeXaHH3MOB
H NpHOOPOB, 103TOMY NpPH NPOEKTHPOBAHHUH CYAHA, KOTJA PACCUHThHI-

— —

|

Puc. 4.26. BoproBasi Kauka Ha BOJIHEHHH
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BalOT (pyHNAMEHTBI H KpemJe- Bepusuma

HHSl Ha HUX MEXAHH3MOB, YUH- m
THIBAIOT JNE€HCTBHE CHJI, BO3HH- maz
KaloWHX NPH KauKe, a CYAo- / ooty
Boe OGOpYHOBaHHE H3rOTOBJIA- |

IOT B ¢MOPCKOM HCIIOJHEHHHY. '

Pasnnuaior 60pTOBYIO, KHIIE-
BYylo H BEPTUKANLHYIO KAUKH. b, 497 Djements BETPOBOH  BOJIHEL:

bopmoeod kaukod HaskHIBAIOT A — IMHHA BOJHSI, hy— BHCOTA BOJMKI;
KoJie6aTe/IbHEIE JBHXKEHHS, CO- Omax — MAKCHMAaJbHHIH  YroJ  BOJHOBOTO
BEpIIaeMble CYJHOM BOKpYI  CkJoHa
npoxozasimeit B IITnpononbroi
.ocH (puc. 4.26). OHa BbI3BIBaeTCS BOJIHEHHEM INIPH IOJIOXKEHWH CylHA
JlaroM K BOJIHe, T. €. mapa/iUieJbHO TpebHAM BOJIH, HJIH NPH KOCOM
Kypce K BOJIHE, a TaKKe YNOMSIHYTHIMH BBIIE CJOYYaHHBIMH JHHAMH-
yecKMMH cHsaMH. BopToBasi kauka nHauGoJiee onmacHa H HeNpHATHA,
TaK KaK IPH OTHOCHTEJBHO MaJjioM nepuone (ot 6—9 ¢ y MaJsblX CyNoB
no 10—15 ¢ y cpeanux u GOJBIIHX CYZOB) H GOJNBLUIMX aMIJHTYAAX
H3MepsieMbIX B -yriaax kKpeHa (10—30°), BosHukaiorT Gosbline YcC-
KODEHHsI, ONacCHBe L5 MEXaHH3MOB H HeNpHATHHE AJs Jiofed *.
ITepuon cBoGOAHBEIX KoJeGaHHii 1pH OGOPTOBOH Kauke 3aBHCHT
OT (POpMBI KOpIIyCa CyJAHA H paclpelefeHHs macc COOCTBEHHO CYAHA
H rpysa. HasA npHOGJIHKEHHOTO ONpeleseHHs nepuoga CcBOOGOLHBIX
KoJieOaHHH CyAHAa Ha THXO# BoJe MOXKHO MOJIb30BaThCS H3BECTHOH
«kanurauckoi» qopmysaost Tg = CB/y'h, tme Ty — nepuon 60pTo-
BOH KaykH CyAHa, ¢; B — mupHHa cymHa, M; A — HayajgbHas IO-
nepeyHas MeTalleHTpHYecKas BeicoTa, M; C — KoadibHLMeHT, paBHLIH
AJIst Tpy3oBhix cymoB 0,78—0,81; a1 maccaXHPCKHX, MPOMBICJAOBRIX
6a3 u HayuyHO-HccaenoBaresbckux — 0,85—0,88.

Hs npusenenHoll ¢opMysbl BHAHO, 4yTO ueM O6oJiblle HayasbHas
MeTalleHTpHuecKas BhicoTa A, TeM MeHblie nepuol 6optoBol Kauku T,
T. €. TeM IOPEIBHCTEE W TsKeJjee Kauka. B 3TOM OJJHO H3 OCHOBHHIX
3aTDYJAHEHHUH, BO3HHKAOIIMX NPH NPOEKTHPOBAHHH CYAHA, TaK Kak
. CTPEMJ/IEHHE YBeJHYHTb OCTOHUHUBOCTb CyAHA NMPHBOJAHT K YBEJHYEHHIO
NOpHIBUCTOCTH KaukH. IlosroMy 3HaueHHe HauaJbHON MeTalleHTPH-
Y9eCKOH BBICOTHI NPHXOAHTCA BHIOHDATh MHHHMAaJbHO HEOOXOAWMBIM
ISl ofeclneyeHHss OCTOHYHBOCTH, YTOOLI 60pTOBaH Kayka He Obli1a
CJTHIIKOM IOPBLIBHCTOH.

ITpu nnaBaHuH cynHa Ha BOJIHEHHH, NEPHOJ KOTOPOTO, T. €. BpeMs
Mexay HaberaHHeM Ha CYIHO JBYX COCeIHHX rpeGHefl BOJH, paBeH
Hau 6JM30K NepHOAY COOGCTBEHHBIX KOJeGaHUE CYyZHA, aMIJIUTYAbI
BBIHYKAEHHBIX KOJe6aHHH CYZHA AOCTHTAIOT HAHOOJBIIHX 3HAYEHHH.
Hacrynaer siB/eHHe pesoHaHCa, KOTOpOE MOXKET INPHBECTH JaxKe
K ONPOKHABIBAHHIO cyAHa. CyJdoBOAHMTEJNb JOKEH 3HaTh IIE€PHOJ

hs

* Ha6niofenuss NoOKaswBalOT, 4TO HETPEHHPOBAHHBIA YEJIOBEK IEPEHOCHT 6e3
HerHHTHle omymeHu#t yckopenus ne Gosiee 0,1 3eMHOro yCKOpeHHs, T. €. OKOJO
1 m/c2
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Puc. 4.28. Knaepas Kauka Puc. 4.29. BepTuka/anHasi Kadka Ha BOJ-
HEHHH: 4 — BCIMHTHE HAa BEpIIHHE
BOJIHHL, 6—norpy)xeﬂne Ha nonomne

COOGCTBEHHHIX KoJeGaHHA CYA- BOJMHAL

Ha H [epHOA BOJHEL, KOTO-

pHIi OIpenesioT B 3aBHCH-

MOCTH OT JJIMHH BOJIHEI, H3MePSieMOH pacCTOSIHHEM MeXIy cocel-
HHME rpeSuaMH (puc. 4.27), mo dopmyne ¢ = 0,8 YA, rae v — me-
PHOZA BOJHBI, C; A — IJIMHA BOJHEL, M.

B oxeane wame Bcero BcTpedaiotcs BoJAHEL AIHHOR 90—100 M, Bmcorolt 4—5 M
H nepuofoM 7—9 ¢. CaMule JJIHHHEIE U3 HAGMIONABIIHXCSA BOJH — 900 u (BeicoTa 18—
20 m). Ipu H3MeHeHMH KypCa HJH CKODOCTH ABHJKEHHS CYAHA MeHSeTcs Kaxymufics
nepuof HaGeramouiefi BOJHH H CYJHO BHIXOAMT H3 pe3oHaHca. JIis NpaBHJIBLHOrO
MaHeBPHPOBAaHHA Ha B3BOJHOBaHHOM MOpe HeOGXONHMO OGLEKTHBHO OLEHHBAaTh CTe-
nenb BosnHeHHs. B CCCP BoaHenue olleHHBaeTcs N0 AeBATHOAMIbHOHN wuKade [JapHoro
ynpasJieHus rnnpomeTc.ny)xdu B 3aBHCHMOCTH OT BEICOTH BOJHH (cM. Taba1. 8) *.
Tak xak ajiuHa oKeaHCKOH BOJMHE B 15—35 pa3 Goublle ee BEICOTH (B SaBHCHMOCTH OT
GacceiiHa; B cpegHeM — B 20 pas), To, 3Has CTelleHb BOJMHEHHS, MOXHO OIIpEAeIHTD
JJIHHY H NepHOJI BOJIH.

KU/ZGBOU Kauxod Ha3nlBawoT KoJsiebaTebHbIe ABHXKEHHA, COBeplIa-
€MBIE CYNHOM BOKpPYr nonepeqﬂoﬁ OCH. KHJIeBaﬂ Kayka BO3HHKaer

IVIaBHRIM 00pa3oM NpH ABHXKEHHH CyJHA Nomnepek BoJaHbl (puc. 4.28).

Ilepuon xueBOR KauKH Ha THXOM Boje OGLIMHO MeHble HepHOAa GOPTOROH KauKH.
Ero MoxHO npu6/nKeHHo onpeleautd no popmyne Ty = 2,4 W, rie Ty — nepHOp
KHuJIeBoil KaukH, ¢; T — ocafxa cynHa, M.

Ho BcaencrBue 60sbIIOrO COIPOTHUBJIEHHST CYAHAa KHAeBOR Kadke H Goabmoflt
NPOJOJILHOH OCTOHYUHBOCTH CBOGOIHBIE KOJMeGaHHS NDH KHJEBOR Kauke Ha THXOH
Bozle GuicTpo 3aryxawor. IlosTomMy mpH nJaBaHMH CyfHa B pa3pe3 BOJHH KHJIeBas
Kauka npeAcTaB/asieT cO60H TONbKO BHIHYJKIEHHEIE KOJe6GaHHA H COBepIIaeTcs C He-
PHOJOM BO3MyUlaiomleA CHJH, T.€, C NePHOJOM HaberamomeX BOJHH.

IIpu kuJIeBON KauKe He BO3HHKAaeT OMAaCHOCTH ONPOKHALIBAHHSA
CyIHA Yepes HOC HJIH KOPMY, OJHAKO BIOJIHE BO3MOXHO HeXKeJaTe/b-
HOE 3aJJHBAHHE HJIH OrOJIEHHe OKOHEYHOCTeH H yJaphl Kopmyca O BOAY
(caemune). Kpome Toro, HecMoTpsl Ha MaJIkle 110 CPaBHEHHIO C 6OPTOBOH

* TlpuBeneHHnlie B TaGJHEE BHICOTH BOJMH COOTBETCTBYIOT BoJHaM 3 % -HoRt o6ec-
NEYeHHOCTH (3TO O3Hadaer,uro H3 100 mocseoBaTeNbHEIX BOJAH B YCIOBHSIX Hepe-
TyJAAPHOTO BOJIHEHHS TOJIBKO TPH MOTYT HMeTk BHICOTY GoJiblle yKa3aHHOfl).
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KauyKof aMMJIHTYJIHE, YCKODEHHA, T
BO3SHHKAIOWHe NDH 3TOM B OKOHeY- -

HOCTAX, 3HAYUTEJbHO NPEBOCXOMAAT. lf———l
YCKOpeHHs OT GOpTOBOH Kauku
OpeJCTaBJAAIOT ONACHOCTh AJS pac-
MOJNIOXEHHEIX TaM MeXaHH3MOB.

Bepmuxaasnoil kauxod wnasmBa-:

10T KoJebaTesNbHBIC ABHIKEHHS, CO-
BepllaemMbie CyJHOM B BEepTHKaJbHOH
IJIOCKOCTH BBEPX H BHH3 H BBI3HI-
BaeMble H3MEHEHHEM CHJ MNOALEp-
KaHHA 1NPH NPOXOXIEHHH BOJHBI Puc. 4.30. Cxema aefictBhs CcKyJo-
nof CyxHoM. EC/H rpeGeHb BOJHM  BHX (GokoBeix) Kuueit
HaXONHTCA MOX CpepHeli 4acThio,
T. e. Gosee NoONHOM, ueM OKOHEUHOCTH, CHJA no,zmepmax—mﬂ yBeTHYH-
BaeTcd, U CyaHo BenanBaeT (puc. 4.29, a). Korza nox cpenxeii yactoio
CyJIHA HAXOJUTCH MOAOIIBA BOJHEI, CHJH NOANEpKAHHS YMEHbIIAIOTCS,
H CyIHO norpyxaercsi rayGxke (puc. 4.29, 6). Ilepuon BepTHKaJbHOH
KAaYKH paBeH MEPHOAY BOJHEI, a €e aMIVIHTYALI, H3MepseMue B METpax,
3aBHCAT OT PasMepoB CyJHA M BOJHEHHS.

[Ipr nsnaBaHuH cydua Ha B3BOJHOBAHHOM MOp€ OHO HCIHI-
THIBA€T ONHOBPEMEHHO OOPTOBYIO, KHJEBYIO H BEPTHKAJBHYIO
KauKy.

¥YcnokouTenn kaukd. s npefoTBpallieHHs HENPHUSITHHX I0-
CIeACTBUH OT AelCTBHS KauKH Ha Ccylax NPHMEHSIOT VCIOKOHTEIH
Ka4YKH, KOTOpHIE 110 XapakrTepy AeHCTBHS JeJNATCS Ha NacCHBHHIE —
HeynpaBJsieMble, H aKTHBHBEIC — YHpaBJsieMhe,

CaMbIMH NPOCTHIMH YCIMOKOHTE/ISIMH KayKH, IPHMEHAEMbIMH Npak-
THYECKH HA BCEX CYAAX, ABJSIOTCS cKyaosbie (6okosbie) kuau (puc. 4.30).
Oun npencraBasiioT co6ofi CTadbHbIE IUIACTHHH, YCTaHOBJIEHHEIE
B palioHe CKyJ/BI MPHMEpHO Ha !/ IJIMHBI CyAHA B CPeIHeH ero 4actH.
KHaH co3naioT jononuuTesbHOE CONpOTHBIEHHe NMPH 60pTOBOH Kauke
H CHOCOGCTBYIOT 3HAUMTEJHHOMY YMEHBIIEHHIO aMIIHTYX —— B 1,5—
2 pasa (na mepHoJ KauKM CKYJOBHE KHJIH He BIHsoT). HemocraTkoM
HX SBJSETCSl HEKOTOpOe YBEeJNHYCHHE CONPOTHBJICHHS BOAB H3-3a
CMOYEHHOH NOBEPXHOCTH, YTO BHI3LIBACT yMeHbLIEHHE CKOPOCTH Ha
2—3 % . CKy/10BblE KHJIH OTHOCSTCSt K WHCIY NAaCCHBHBIX YCHOKOHTe-
Jel KaukH.

bBonee 3naunrtenbHoe yMeHblIeHHe aMNAHTYA GOPTOBOH KauKH
MOXKHO MNOJNY4uTb, YCTAHOBHB axmuensie Gorxosvie pyau (puc. 4.31).
Ilo KOHCTpYKUHH 3TO Takue e pyJaH, KaKk H OOhgHEIE, HO HX pac-
NOJIAralT B IJIOCKOCTH, OJU3KOH K TOPUSOHTAJNbHOH, H YCTAHABJH-
BAIOT € KaXJa0ro 60opTa 1o OXHOMY HJH 1o ABa. Py.H nopopaunBaiorcs
BOKpPYr cBoefi ocH TakuMm ofpa3oM, 49ToOH npH KoJeGaHHH CYAHA
CO3/1aBaJjach CHJa, NPOTHBOJAEHCTBYIOWASl €r0 HAKJOHEHHIO Ha 3TOT
6opt. [locae nepeBannBanus CyfHa HA APYrol GOPT pPyJH IOBOPauH-
BAIOTCS TaK, YTO NPOTHBOJEHCTBYIO[AS CHJA CO34aeTcsi B 0GpPATHOM
HanpaBJeHHH. PyJaH npUBOASTCS B JAeHCTBHE 3JEKTPOrHApaBJIHYE-
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CKHMH MAallMHaMH, YNPaBAsSeMBIMHM MO CHI'HaJaM JaTYHKOB, KOTODHE
pearupyioT Ha HanpaBJeHHe H CKOPOCTb HaKJOHEHHS CYyIHA.

HenocraTkoM aKTHBHBIX GOKOBHIX pYyJeH SIBJASIETCS HX CJIOXKHOCTb,
BBICOKAst CTOHMOCTb H CIIOCOOGHOCTh 3(PdeKTHBHO pabGoTaTh TOJBKO
Ha Xoily cyaHa (mpH ckopoctH He Menee 10—I15 y3). Ho, necmotps
Ha 3TO, BCE OKEAaHCKHE MacCaXXHPCKHe JaHHepH 0GOPYAYIOT YCIOKO-
HTEJSAMH HMEHHO 3TOr0 THIA, TaK KaK OHH YMEHBIIAT aMILIHTY AL
Kayku ¢ 15—20° no 2—3°. TakuMH YCIOKOHTeNsIMH OGOPYAOBAHHI
coerckue JakiHepbl THna «HBan ®pauko», «benopyccus» u 1p.
M1 yCOKOEHHS KaYKH HCIOJb3YIOT TaKXKe ClelHaNdbHEE LUCTEpHB
¢ nepesquBampolleiics B HHX Bojol (pHc. 4.32).

Hucrepnbr pacnonararoT no 60pTaM H COEIMHSIOT NepeJHBHEIMH TPy6aMmu (B ABOH-
HOM J{He) H BO3AYIIHHIM KaHaJOM ¢ Pa3o0lIAlOMHM BeHTH/IEM (B BepXHeH YacTH IH-
crepH). JluaMeTp nepelMBHHX TPY6 H CTeNeHb OTKPHITHS BEHTHJS HA BO3AYLIHOM
KaHaJle NOAGHPAOT TaKHM 06pa3oM, UTOOB NPH Kauke CyJHA NepeJHBaKHe BOAHI
c 6opra Ha 60PT HECKOJBKO OTCTABaJO OT HAKJOHEHHS CYJHAa H TeM CaMBIM CO31aBaJo
KpeHsIHe MOMEHTH, TIPOTHBOAEHCTBYIONHE HAKJIOHEHHIO. Y CIIOKOHTENbHLIE IUCTEPHBI
6BIBAIOT naccusrbie, B KOTOPEIX BOAA MEPETHBACTCS CAMOTEKOM, H AKMuUBHbIE — B HHUX
BOJy TEPEKaYHBAT CIELHANBHHIMH HACOCAMH.

Bosbinoe pacmpocTpaHenue TOJNYYHJM B NOCHE]Hee BPeMsl NACCHBHHE yCIOKOH-
TeJH KaukH THNa «PJIoM», COCTOAUIHE H3 TPeX LUCTEPH, PACHOJONKEHHBX MONepex
CyIHa M COeJHHEHHBIX MeXAy cobol
OTBEPCTHSIMH B  Tepefopkax, HJH
neperokaMu (puc. 4.33). YMeHble-
HHE KauyKH TPOHCXOAUT 3a cueT
TiepeJTHBAHHSA KHAKOCTH M3 LHCTEP Bl
ofiHOro 6opTa B LHCTEPHY NPOTHBOMO-
JIOXKHOro 60pTa yepes CPejHIO LH-

Puc. 4.31. AxTuBHHE GOKOBHE
pyau: a — obmufi BHA; 6 — cxe-
Ma JeHCTBHS, 6 — CHJH, JeH-
cTByIOmEe Ha 60OKOBOH pyJb
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Puc. 4.32. TaccuBuble YCMOKOHTENLHEIE
ILHCTEPHEL.

] — mo3ayx; 2 — Boja; 3 — nepenurHas
Tpy6a B ABOHHOM JHe, 4§ — COeNUHHUTENLHH A

il

v

A
)

Puc. 4.33. YcrnokonTenbHble LHCTEpHH
(tuna «PuaroMs Ha TaHKepe).

I — pa6oyasi MHIAKOCTL (rpy3 — Hedrb, HJH
Gannact); 2 — oTBepcTHHA; 4 — NPONOJbHBIE
nepeGopKH

BO3AYIIHBA KaHall, § — BO3AYLIHBIA BEHTHJbL

crepny. CeueHHs nepeqHBHHIX OTBepCTHH (IIePETOKOB) NOAGHPAKOT 3apaHee pacuer-
HbIM TyTeM TaK, YTOGH NPH KauKe cylHAa 06Pa30BLIBATHCHL NMPENSTCTBYIOMHE pacKa-
YHBAHHIO MOMEHTH! OT MelJIEHHO NepeTeKaiollell ¢ 6opTa Ha 6opT xuikoctu. O6bUHO
B LHCTEPHAX 3TOr0 THNA B KadecTBe paGouell XHAKOCTH HCIOAB3YIOT I'py3 (Ha Tam-
Kepax), TOMJIMBO MM XuIkuM GajsiacT. Macca paGodell XXHAKOCTH JOJ2KHa COCTa-
BJAATL NpuMepHO 2—3 % BoousMemeHus cyaua. LlpcTepHer THma «@uoM» yMeHb-
WalT aMIAuTYAR Kadke B 1,3—1,6 pasa. ..

YCnoKoeHHs KWJIEeBOH KauKH B TNPHHUHIE MOXHO JNOGHTBCH,
YCTaHOBUB Yhnpasasiemble 20pU30HManbHbe pysy (Tuna GOKOBLIX) B OKO-
HEYHOCTSAX CYIOH&, HO IIOKa TakKHe€ YCINOKOHUTEAH IpaKTUYECKH HE
[NIpUMEHSAIOT. O}lHI/IM U3 CpeACTB YMEHbIICHH A KHJIEBOH KauKH SIBJISIETCS
COOTBETCBYIOLIEE INPOEKTHPOBaHHWE (OPMBI HOCOBOH OKOHEYHOCTH
CyIHa H, B YaCTHOCTH, CO3JaHHe 6OJbHIOr0 paspajta GOPTOB BHILLIE
BaTePJHHHH B HOCY. YCMOKOMTeNeH BEPTHKAIbHOH KauKH CyIHA
He CYIIEeCTBYeET. .

§ 4.10. YnpaBnaemocTb

Y paBasdaeMOCTb CyZiHa XapaKTepH3yeTcs JBYMs Kaue-
CTBAMHU: hOBOpOmMAUBOCMbIO . T. €% CNoCcoB6HOCThIO CylHa H3MEHATb 1O
JKEJIAHUIO CYLNOBOILHTEJSI HanpabJIeHHE NBHXXEHHSA, H yCﬂlOﬁ‘tuBOCﬂlbe
Ha KypCe, T. €. CTOCOGHOCTBIO CYJlHA COXPaHSITh 3aJlaHHOE eMy NpsMoe
HanpapJiIeHHE IBHXEHUSA 6e3 OTKJIOHEHHS! B CTOPOHHI. HeyCTOI‘;I‘IHBbIe
Ha Kypce Cyla Ha3bIBalOTCS PLICKAUBLIMU. KaK oBOpPOT, TAK H yIep-
JKaHHE Ha KYPCE€ OCYLIECTBJIAKT C IOMOLILbBIO DYJIA.

CyzHo nBuIKeTcs TNOJ melicTBHeMm ymopa P, cosiaBaemoro jBHkuteteM. Ilpu me-
pekJaajKe pyJsi, T. €. IPH NOBOPOTE €r0 Ha HEKOTOPHIH YroJ OT CPelHero NoJOXeHud,
Ha OAHY CTODOHY pYJs HAUHHaeT LeHCTBOBATh JaBJeHHe HaGerallero IOTOKa BOIbI
(puc. 4.34), cospawuiee cuny R.

Pasnoxus cuny R Ha IBa B3aUMHO NepNEHAHKYJIAPHBIX HalpaBJeHHs — BIOJD
M MONepeK cyJHa — Moay4uM chisl R, u Ry. Ecan npuioxuts yenosro B 1T cynna
IBe OJMHAKOBHIE, TPOTHBONOJOXHO HampaBleHHbe, T. €. B3aHMHO HCKJIOUAIOUIHE
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Puc. 4.34. Cxema cus1, HeHCTBYIO-
IHX HA CYJQHO IPH NepeKJajKe pyJisi

Puc. 4.35. DneMeHTH LHDKYJIALUUH
cynna: [, — ofpaTHoe CMelIEHHE;
lp — npsiMmoe  cMelleHue; [y — BhI-
IBHT; B — yron apeiida; D, — nua-
MeTp UHMPKYJSUHH; D, — TakTHue-
CKHH JHaMeTp UHDKYJSILHH

IpYT ADPYTa CHJIH, PaBHHE Ry, TO MOJYYHM CHCTEMY CHJI, AeHCTBYIOIHX Ha CYIHO
Npu IepexJalKe pyJs. :

TakuM o6pa3oM, Ha CYNHO KpoMe ynopa P, yMEeHBIUGHHOTO Ha BRJHYHHY R,
ZedicTByeT MOMeHT M = Ry x, noBOpauMBalOWIHH CYAHO, CHAa Ry, cMellaomas CyaHo
nepneHgukyAspHo K II1, u HeGosbiuoil MoMenT m = Ryy, NOBOPAYMBAIOWIHKA CYAHO
B HalpaBJIeHHH Pa3BOPOTa (MOMeHT m obpasyetcst 6aarojaps cmewernio u3 JIT touku
NPUJIOKEHUS] CHJ K MJIOCKOCTH nepa pyJas). Uem Gosble yrosn mepeksaaiku pyas,
CKOPOCTb CYAHA (CKOPOCTb HaGeramomero MOTOKA BOIBY) H ILTomank GOKOBOH MOBEpX-
HOCTH pyJsi, TeM Gonble Gyner aGCONIOTHOE 3HAaueHHe CUIBI R, a CJefloBaTeJbHO, H
CuJI, MOBOPAYHBAIOUIHX CYIHO.

Cpaay xe nocie nepekaanku pyast Ha 6opT LIT cynra HaumHaeT ONHCHIBATSH B To-
PH3OHTaJbHOH IJIOCKOCTH CJIOXHYI0 KDHBYIO, HaswbiBaeMylo yupkyaayueti (puc. 4.35).

ITocne Havasna MaHeBpa CyZHO HauWHaeT Apef(OBATH B CTOPOHY, NPOTHBOTIONOXK-
Hy10 TOH, KyJa BBIMOJHSETCS NMOBOPOT. Tak NMPOHCXORUT MOTOMY, UTO MOSIBJASIOIASCS
TPH TOBOPOTE PYAf cuAa Ry, GyNyuu HaNpaRJeHA NEPNEHKUKYAAPHO K IBMIKEHHIO
CyZHa, He TONBKO CTPEMHTCSI NMOBEPHYTb €ro, HO H CIBHTAeT HeCKOJbKO BGOK Bce
cynHo (cM. Bhiine). PaccrosiHde /. KOTOpOe MPOXOXMT NPH STOM CYAHO, Ha3biBaercs
00pamHbiM CMEUEHLEM.

IlepeMemenne cynHa B NPOTHBONOJOXKHYIO HOBOPOTY CTOPOHY IVIMTCSI HENOATO,
H BCKODEe CYIHO NOA AefCTBHEM NePeJOXKEHHOro Ha 60pT pyJsi HauMHaeT MOBOpayH-
BaTbCs B 3afaHHYI0 cTOpoHy. Ilpu sToM LIT cynHa HauHHaeT onucHBATL NMPaBHABLHYIO
okpyxHocTh, H JI1 o6pa3yer mocTosiHHBIA yroJ ¢ HalpaBeHHeM ABHXKEHHS, HA3H-
BaeMeIll yesom Opeligha g, KOTOpHIA NIDM MAKCHMAJbHOM yrJe nepekJaajky pyas (30—
35°) obbluHO He mpeBhmaer 12—15°, ' ( :

Paccrosuune I, xotopoe mpoxonut LT cyxHa oT mpsiMoro HampaBJeHUs ABH-
3KEHHS 10 MOMEHTa, KOTZa CYAHO NOBeDHYTO Ha 90°, HA3LIBACTCS NPAMBIM CMEWEHUEM,
a paccTosiHHe l; OT Hayaja MaKeBpa Jo moBopoTa Ha 90° (B HampaBJEHHH NPSIMOrO
Kypca) Ha3blBaeTcsi @ei0guzom. JIHaMeTp mpaBHABHOH OKPVXKHOCTH D, KOTOpyio
HAaUHHAeT ONHMCHIBATE CYINHO NOCJA€ Hayala YCTAHOBUBINEHCS LHPKYJSIMH, Hasbl-
Baetcs duamempom yupkyaayuu, a paccTosiue Dy (B HAaNPaBIeHHH, HePHEHAUKY-
JSPHOM K NPSAMOMY KYpPCY) OT Hauaja MaHeBpa Ao MOMeHTa moBopoTa Ha 180° Hash-
BACTCH MAKMULECKUM OUOMEMPOM YUPKYASYULL.

IloBopoTIMBOCTL cynHA OGBIYHO OILEHMBAIOT IO AHAMETDY UMPKYJALHH, OTHe-
CEHHOMY K JJHHe cyAHa. ¥ GOJbIIMHCTBA MODCKHX CYJIOB AHaMeTp LUPKYJISANHU
paBen 3—5, a y peuHnX — 2—3 LIHHAM cylHa. Y CTOHYMBOCTb CYHHA Ha Kypce olle-
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HUBaeTCs 1O KOJHYECTBY MaJHX NepekJanoK pyAs ¢ 6opTa Ha 60pT, KOTOPhle Heol-
XOIHUMO COBEPIUMTE B MHHYTY IJIsi YAepHaHus CyQHa Ha mpsimoMm Kypce. Jas ycrou-
YYBOTO CYAHa B cnoxoﬂmylo HOrofly HocTatoyHo 4—6 mepeknafok pyns Ha 3—b5°
B MHHYTY.

CoBeprmasi LHPKYJSNHIO, CYJHO B NePBHH MOMEHT NepeKNaiKH PYyJasi KpeHHTCS
B CTOPOHY HepekJajKH, a 3aTeM, O Meépe Pa3BHTHA IHUPKYJALHH, HAaUHHAaeT Kpe-
HHTbCSI B CTOPOHY, NPOTHBONOJOKHYIO NepeKJaajKe, T. €. B CTOPOHY, HapyXHYIO
OT LleHTpa LHPKYJAAUMK. DTO NPOWCXOLUT MO AeHCTBHEM MOMEHTa TMAPOIHHaMHYe-
CKHX CHJI GOKOBOTO CONPOTHBJIEHHS BOAH!, NpHJIOXKeHHHX B LB u B 1enTpe niomann
nepa pyJisi, a Takxe Noi AeHCTBHeM LEHTPOGEXHLIX CHJI MHEDUHH, TPHIOKEHHBIX
B.IIT cynna. ¥ cynoB ¢ MaJjolf OCTOAYHBOCTBIO Kp€H Ha UHPKYJASLMH Ha TOJHOM
xony MoxeT nocturath 12—15° Ha macca)MpCKHX cyjaX KpeH Ha UHPKYJSLHH 60-
Jee 7° HexesaTeseH, a Gonee 12° cuuTaercsi HelOIYCTHMEIM.

‘YupasiseMocTh CyIHA SIBASETCS ONHHM M3 BaXKHEHIIHX MOpeXOX-
HEIX KayecTB, ofecneyHBamImHX 6e30nacHOCTb, NJAABaHHS CYIHA,
NO3TOMY YJAYUYIIEHHIO YNPAaBJASEMOCTH YAensieTcss 60JblIoe BHUMAaHHE.
B uwacTHoCTH, ¢ 3TOH LleNblO HA CYAaX, K KOTOPHIM NpPENBABASIOTCS -
BHICOKHe TpeGOBaHHA IO YNpaBJASEMOCTH, a TakKe N5 obeCreyeHHs
Xoponieli yNIpap/aseMOCTH Ha MaJblX XONax M IpH IIBApTOBKAaX, KOrLa
OObIYHBIH pyJb HeahdeKTHBEH, NPUMEHSIIOT Ccpedcmea aKMmuUBHOEo
ynpasaerus cyoamy — NOAPYJIHBAIOLINE YCTPOHCTBA, aKTHBHBIE PYJH,
BCIIOMOTaTeJbHHE  JBHKHTENBHO-DYJIeBble  KOJOHKH, NOBODOTHBIE
HacalKH, a TaKXe€ KPBIIbYaThle H BOJOMETHbIE JBHKHTENH.

KoRTposibHbIe BOMpOCH

1. HasoBuTe oCHOBHBIE BK(‘IIJIyaTaHPIOHHbIe H MOPEXO[HEIE KayecTBa CyAHa.

2. Yro Takoe pmenseiiT cynHa? Ero cocram?

3. UTo H3MepsAIOT pPErucTPOBHIMH TOHHamMu? YeMy paBHa OjJHa perucrpoBas
TOHHA?

4. Hannunre H 06bsCHHTE ypaBHeHHe IJTaBYYeCTH.

5. UTo Ha3abiBalOT OCTOMUHBOCTBIO CYAHA? Kak yBeanuuts ocToifunBocTs? UTo
TaKoe Haua/bHas MeTalleHTpHUecKasi BbICOTA?

6. Eemy paBeH OFHH y3ea?

7. HasoBHTe OCHOBHBIE COCTaBJAIOWINE NOJHOTO CONPOTHBJEHHS BOIB IBHXE-
HHIO cynHa. YTo cnocoGCTBYeT HX YMEHbUIEHHIO?

8. INepeuncanre BUAR KauKM Cy[JHAa M ee OCHOBHHE NapaMeTphl.

9. Uem xapakTepH3yeTCs YNpaBJSeMOCTb CyLHa?

I"naea nAaTan

APXUTEKTYPA
CYJAHA

§ 5.1. ApXMTeHTypHO-KOHCprKTHBHble THNbI cyp.os

ApaneKTypHo KOHCTPYKTHBHBIH TUN CYAHA ONpeJeJsieTcsl ero BHel-
Hell HOPMOH, a TaKke YHCJIOM nanyb OCHOBHOT'O Kopryca.

Bremusis ¢dopMma cynHa 3aBHCHT OT (GOPMBI OCHOBHOI'O KOpMyca;
YHC/a, PACTIONONKEHHS H (GOPMBI HALCTPOEK H PYOOK; MECTONOJIOXKEHHS
rJ1aBHbIX MEXAHH3MOB U GOPMHI ABIMOBEIX TPYO; THIIA H PACIIOJOXKEHHs
rpy30BOrO YCTpoHCTBA, paHroyra (Maut) H T. I.
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Puc. 5.1. Tunuunse $opMbl HOCOBOH OKOHEYHOCTH MOPCKHX CYAOB: @ — OGLIKHOBEH-
HBIl HOC TPAHCIOPTHOTO CyAHA C NPSMBIM HaKJOHHBIM ¢oplITeBHEM; 6 — HOC CyAHA
JIeOBOTO ITaBaHUsl («ITOMYJeROKOJbHAsly (hopMa); @ — HoC JIeROKONMa; & — KJIH-
nepckHi Hoc ¢ «OyJ/ib6OM» OGBICTPOXOAHOrO NacCCa’KHPCKoro Jakuepa; ¢ — GyJab6o-
06pa3Hbll  HOC; € — LHJAHHADHYECKHH HOC CyNepTaHkepa; o — JIOXKKOOODA3HHH
HOC PHIGONPOMBICJIOBOIO CyAHA

dopma OCHOBHOrO Kopmyca xapakTtepusyercss ¢OpMOH IUTeBHEH,
JHHHH CEIJIOBATOCTH H KHJIEBOH JINHHH, 0OBOJAMH KOPMOBOH OKOHed-
HOCTH, ONpeNeJseMbIMH KOJHUYECTBOM I'peGHEIX BHHTOB, (opmol GopTa
Ha Muzese u T. 4. Ha puc. 5.1 nokasanel HauGoJiee pacnpocTpaHeHHbIe
GopmblL. HOCOBOLL OKOHEYHOCTIL MOPCKHUX CYLOB.

Y OOBIYHBIX MOPCKHX TPaHCINOPTHHIX CYHOB (OpIITEBEHb MpSIMOH,
C HaKJOHOM BIepel; 3TO IpHAaeT (opMme KOpNyca CTPEMHTENbHOCTD,
yJIyullaeT BCXOXKECTb CYAHa Ha BOJHY H YMeHbUIAET 3a/JHBaeMOCTb
nanyo6sl.

TpaHcnopTHble cyZa JENOBOrO NJABAaHHA, a TaKkKe HEKOTOpHIE
6yKCHDEI HMEIOT TaK Ha3blBaeMYIO MOJYJELOKOJIbHYI0 (OpMYy HOCOBOH
OKOHEYHOCTH — C HaKJIOHOM (OpIUTEBHS B MOABORZHOH wactH Ha 40—
50° H ¢ moYTH BEPTHKAJIbLHOH HaABOAHOM uacThbio dopureBHsi. Hakion
¢dopIUTEBHA B MOABOAHON YACTH YJYULIAET YCJAOBHSA MIaBaHHUS B OUTOM
Jbly, a NOYTH BEPTHKaJbHbIH (QopUITeBeHb B HaJBOAHON YacTH MO3-
BOJISIET CJEN0BATh CYAHY 3a JIELOKOJOM NPH NPOBOAKE Yepe3 JIedsHble
noJsi, YyNHpasCh HOCOM B CHEIHaJbHBIH BbleM B KOpMe JeLOKOJa.
Jasa ynyumeHus JeloBbIX KauecTB JELOKOJOB HX (OpIUTEBEHb B MOJ-
BOJHOM YaCTH BBLINOJHAIOT C 6OJMBIIHM HaK/IOHOM (npumepHo 25—30°).

Ha 6bicTpoxonHbIX maccaXXHPCKUX U CYXOTPY3HBIX CYAaX HOCOBAs
OKOHEYHOCTb HMeeT O6ysabboo6pasHyio ¢$OpPMYy B MOABOAHOH YacTH
H KJHNEepcKHe o6pasoBaHHSl B HaaBoAHOH. Hasuuue 6Gynnba, Kak
YKa3blBaJoCh BhHILIE, YMEHBIIAET BOJHOOOpa30BaHHE H CHOCOGCTBYeET
YMEHbIIEHHIO CONPOTHUBJIEHHS BOABI ABHIKEHHIO CYAHA, 4 KJAHIEPCKUH
HOC TO3BOJISIET MOJYUYHTL GOJIee CTPEMHTENbHYIO GOPMY H YMEHbIIAeT
3aJIHBaeMOCTb NanyGbl (Ha3BaHHe «KJIMNEPCKHH» MEpeuuio oT mapyc-
HBEIX CYMOB. — KJIHIIEPOB, HMEBLIHX aHAJOTHYHYIO HOPMY HOpLITEBHS).
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Puc. 5.2. Tunnunpe ¢opMH KODMOBOA OKOHEUHOCTH MOPCKHX
CYlOB: @ — KpeiicepCKas KOpMa; 0 — OOHKHOBEHHas KopMa C IOf-
80pOM; 8 — TPaHHEBass KopMa

B nocneanune roapl 6ysnn6oByio GopMy HOCA IIHPOKO MPHMEHSIOT
Ha TaHKepaX H CYXOIPY3HBIX CyIaX C YMEpPEHHBIMH CKOPOCTAMH
(cM. § 4.8). Ha cyneprankepax nosyumsia pacnpocTpaHeHHe, HapsiLy
¢ 6yJab6oBOH, HOCOBas OKOHEYHOCTh LHJIHHJIPHUYECKOH (GOpMBI, He-
CKOJIbKO I10X0XKasi Ha YTiOT. '

Y HeGo/BbIINX NPOMBICAOBHIX CYIOB (TpaysepoB, cefiHepoB u Ip.)
dopuiTeBeHb HMeeT OOBIYHO OKPYLJYIO «I10KK00OpasHyw» dopmy.

Dopma Kopmosoli OkOHedHOCHIU MOPCKHX cynoB (puc. 5.2) Moxer
6bITb CaMOH pa3HYHOH, OAHAKO HauboJlee YacTo BCTPEYAIOTCs Kpefi-
cepckasi, oObIKHOBEHHAsl H TpaHLleBast KOpMa, a Takxe Kpelicepckas,
cpe3aHHast B HAJBOAHOH dacTH no dopme TpaHua. ..

Has MOpCKHX OBICTPOXOIHBIX TPAHCHOPTHHIX CYAOB (rpy30BBIX,
naccaXHUpCKUX H Np.) Haubosee XxapaKTepHa KpeiHcepckas KopMa.
O6biKHOBEeHHAst KOpMa C NOJA30pOM THIHYHA AJs THXOXOIHBIX H ped-
HBIX CYJOB, TpaHLEeBas — JJs CHELHAJTbHHIX CYAOB, OHICTPOXOJHBIX
KaTepoB H T. I. B nocsennee BpeMst TpaHueByio Gpopmy KOpMbl B Haj-
BoIHOM’ YacTH M KpeficepcKyio — B MOABOAHON MIHPOKO MPHMEHSIOT
Ha MOPCKHX TPAHCIOPTHHIX H KPYIHBIX I[POMBICJOBHIX CYJIax.

dopMa KOPMOBOH OKOHEUHOCTH B 3HAYHTEJNbHOH Mepe 3aBHCHT OT
KOJIHYeCTBA rpefHLIX BUHTOB. ¥ OXHOBHHTOBOro cyiua B /I B pafione
pacnoJioXeHuss BHHTa J€1alOT JOCTaTOYHO O60JbUIOH BBHIpPE3, HJH
«OKHO», B axTepluiteBHe. ¥ ABYXBUHTOBOIO CyAHa OOGBOIbl B KOpMe
TakXe NO/KHB ofecreuHBaTh pasMelileHHe rpeGHbIX BHHTOB. Ilo-
3TOMY, KOTJZa FOBOPAT 00 apXHTEKTYPHOM THHE cylHAa, 00s3aTelbHO
YKas3bIBalOT, CKOJILKO TPeGHBIX BHHTOB OHO HMeeT. PopMy MOABOAHOM
YaCcTH KOPMH XapaKTEPH3yeT Takmke (GopMa H MPOTsKEHHOCThb OJeld-
8yda — y3KOH OKOHEYHOCTH KOpIyca, B KOTOPYIO NMEPEXOAHT KHJeBas
6anka.

CensoBaTocTh BepxHe# nany6Hl, mpefcTaBsionias co6oi NiaBHEIR
noaneM nanyObl OT MHIEJNss B HOC H B KOpPMY, TaKXKe BJIHAET M Ha
BHEIIHHH BHA cyJHa. Pa3nnyaior cyzna co ctaHAapTHOH CeJl/IOBATOCTRIO,
onpesensemoi no IlpaBuiaam o rpy3oBoii Mapke, cyla ¢ YMEHbIIEHHOH
HJIH YBeJHUEHHOH Cel/OBATOCTBIO M cyAa Ge3 cejpmoBaTocTH. Yacro
CeAI0BATOCTh BBINOJIHAOT He IJIABHO, a NPSIMBIMH YYaCTKaMH CO CJIO-
MaMH — JBa-TPH y4acTKa Ha IIOJOBHHE IJHHH cyjAHa. Buaronaps
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5TOMY BepXHAA nanyba ne HMeeT JBORKOH KPHBH3HEI, 9TO YNpOIaeT
ee H3TOTOBJEHHE.

Kunesasn aunus GOJMBIIMHCTBA CYAOB IpeicTaBJasieT co60#i TopH-
BOHTAJNbHYIO npAMylo. ONHAKO HEKOTOPHE THIOHI CYJNOB, HanpHMep
HOPTOBRIE GYKCHpHI, MPOMBICJOBLIE CyJAa H NHpP., HUMEIOT HAKJIOHHYIO
KHJIEBYIO JIHHHIO, T. €. TaK Ha3bIBAEMEIH KOHCTPYKTHBHBIA AudxpepeHT
Ha KOpMy (MJ/IH, pexe, Ha HOC). THM JOCTHraercs Jyyuias HOBOPOT-
JIHBOCTh CYJIHA.

dopma GopTa Ha Mujene ObIBaeT IVIOCKOH HJIH, PELKO, CKpYTJeH-
HOM, BEPTHKAJLHOH MJH HAKJOHHOH (y CyIOB JIENOBOrO MJIABAHHS).

[lo uHcny H PacnooXeHHI0O HaACTPOeK * pas3/HyYaloT CJAeyiolIHe
apXHTEKTYpHble THIB CYZoB (pHc. 5.3): mpexocmposwbie, uMeOULHE
TPU HaAcTpofiku: 0ak, CpPEeAHl0 HAACTPOHKY u loT. Ecam cymma
PACCTOSTHHH MeXIy HaAcTpoKamu cocrasasier Menee 25 % IuHBH
CyZHA4, TO TaKOe CYIAHO Ha3blBAlOT K OJI O J € 3 H bl M; 08yxocmpos-
Hble, MMEIOIIME NBe HAACTPOHKH: dYaumle Bcero Gak ¥ I0T. ITH CyAa
TAKXKe MOI'YT HMeTb YAJTHHEHHEIH 0aK HJIH YJIJTHHEHHHEH 10T — B TeX
cay4yasx, Korja cpeiHsAs HaACTpOHKa cauBaercss ¢ 6aKOM HJH I0TOM;
oanoormpoenbze HMeIOUHe ONHY HaACTPOHKY! 6aK HIIM 10T; CO CrAOW:-
Hotl Hadcmpodkod TO BCEH NJMHHE CYIHA; eaadkonaiybubie Ge3 Had-
cmpoex, y KOTOPBIX HMEIOTCS TOJBKO DYOKH.

KpoMe mnepeyHc/IEHHHIX OCHOBHHIX apXHTEKTYPHBIX THIIOB CYJAOB
BCTpedaloTcs Kgapmepdeunsie CyAa, T. €. CyJa, HMelollHe KBapTep-
JleK — MeCTHHI noabeM BepxHed naqy6ul Ha 0,8—1.2 M B KOpMOBO#
nacTH. Takde cyAa IIOMHMO KBapTepieKa MOTYT HMeTb JOObBe Haj-
' CTPOHKH.

XapakTepHHIM MNPH3HAKOM, OTJIHYAKOUIHM KOHCTPYKTHBHBIA THII
CyIHAa M MPHCYUIHM BCEM MODCKHM CyJIaM, SIBJISIETCA COOTBETCTBHE
npefesbHo nonycTHMOf no Ilparusaam o rpysoBo#l Mapke OCaiKH TOH
ocajike, KOTopasl Ha3HaueHa CYJHY IPH €ro NPOEKTHPOBAHHH H INpH-
HATA B pacueTax NpPOYHOCTH Kopnyca. Ecau npoexkTHas ocalka
COOTBETCTBYeT ocanke mno [IpaBuiam, TO Takoe CYZHO HAas3HIBAIOT
CYOHOM C MUHUMOALHOIM HAOB00HOIM GOpPMOM, WIH HOAHOHAGOPHLIM,
eC/IH e OHa MeHblle, To—cyBHOM ¢ Uu3bbIMOYHBIM  HAOBOOHBIM
6opmonm.

ApXHTEKTYPHO-KOHCTPYKTHBHHIH THI ¢ MHHHMAJIbHEIM HaJBOJIHBIM
60pTOM XapakTepeH JAJs CYAOB, NEPEBO3AUIHX OTHOCHTEJBHO TAKeJHe
TpY3BI: Jiec, 3epHO, PYyAy, yrojb, HedTb, HehTENPOAYKTH H T. M.
Cyna, npenHasHavyeHHBIE JUIS NEePEBO3KH OTHOCHTEJIBHO JIETKHX TpYy-
30B, MMEIOT H3OHITOYHBIH HaABOAHHIH GopT. CyJa ¢ MHHUMAJbHLIM HJIH
H3OLITOYHEIM HAJABOAHEIM GOPTOM MOTYT HMETh JtoOBE HaACTPOHKH.

K nmpH3sHakaM, OTJIHYAIOLIHM apXHTEKTYDPHO-KOHCTPYKTHBHBIH THII
TPY30BLIX CYJOB, OTHOCHTCS TAKXe CTENleHb PACKPHITHS NanyObl Haj
rpy30BLIMH TpioMamH. YeMm Gosblne 3TO pacKpeITHe, TeM YIoOHee

* Tlpa atoM pPYGKH, T.e. pACHOJOXKEHHHE HAa BepxXHeHl mnany6e NOMEILEHHS,
GopTOBLIE CTEHKH KOTOPHIX HE NOXOAAT Jo 6opToB Gosee wem Ha 0,04 wiHpuHE CyAHA,
HE YYHMTHIBAIOT.
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Puc. 5.3. ApXMTEKTypHO-
KOHCTPYKTHBHBIE THIIH Cy-
I0B, OTAMuAOMecs YHC-

JIOM H DaCroJOXeHHeM Hall-
CTpPOEK: @ — TPEeXoCTPOB-
HOe CyAHO; 6 — ABYXOCT-
pOBHOE; & — IABYXOCTPOB-
HOe ¢ YAJMHHEHHEIM 6aKoM;
2 — IBYXOCTPOBHOE C Y /H-
HEHHBIM [0TOM; 0 — OAHO-

OCTPOBHUe ¢ O6aKOM; & —
OJHOCTOPOHHEE €  1OTOM;
# — cot cryowHO®  Haj-
CTPO¥KOR; 3 — rJjagko-
" nanyGHoe 6e3 HaJCTPOEK;
U — KBapTepedHoe

?C ,,,,, T L LTI L

Nanyba wadbodnozo Sopma

u)y

# GbicTpee NPOBOAATCA IOTPY304HO-DASTPY30UHBIE ONEPANMH, TEM
© MEHbIIE NMPOCTaHBAeT CYAHO B NOpPTYy. B nocneaHue roabl MOJYYHJH
pacopocTpaHeHHE TaK HasbBaeMble Cyfa OTKP B TOT O THOA,
T. €. TaKHe, y KOTOPHIX CTeneHb DACKPHITHS NajyOH COCTaB/IAET
Gostee 60—65 % ee mJomang# Hajg rpy30BOH 4acTbio. DTO LOCTHraercs
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8a cuer co3qaHHA JHOG0 UEHTPAJbHEIX TPY30BHIX JIOKOB OGOJIBIIHX
pasmepoB (wHpuHo# 0,7—0,8 or WHpPHHE CyAHA), JHGO CIABOEHHKIX
.(apHBIX) H JlaxKe CTPOEHHHIX JIOKOB MEHbIIETO pa3Mepa, PacHoJOMXKeH-
HEIX COOTBETCTBEHHO IO [Ba-TPM nO WHpuHe cyana. OnHUMH 43 nep-
BHIX B MHpe CYAOB OTKPHTOIO THHA ObIIH COBETCKHE CYXOTpPY3hi
tHna «[JoaraBa» H «bBexHuua» ¢ NapHEIMH JIIOKaMH.

§ 6.2. ApxHTexkTypa BHewHe#l GoOpMbI CcyaHA

ITpu paspaGoTke mpoekTa HOBOIo CyAHA ye HAa CAMBIX HadyaJbHBIX
CTaJHAX INPOEKTHPOBAHHA PyKa 00 PYKYy C KOHCTPYKTOpaMH-CyHO-
CTPOHTEJNAMH paboTAlOT CHEUMAJHCTHl B 00/acTH CYHAOBOH apXHTeK-
Typel. Ux ofwas ueabr — cosnanue HauGosee COBEPIIEHHOTO CYAHA,
OTBEYAIOUWIEr0 He TOJbKO TeXHHKO-3KCIJIYaTalHOHHBIM, HO H 3CTETH-
yeckumM TpeGoBauusiM. IIpu 3ToM Gosablioe BHHUMAaHHE YHeJsercs
BHEIIHEMY BHAY CYJAHa, 0CO0EHHO JaJbHEro NJaBaHHs, TakK KakK IO
HEMY CYIOAT o JHOCTHIKEHHAX CTPaHH, KOTOpPYIO OHO MpeICTaB-
JfeT. :

Boabmyw ponb B GOPMHPOBAHHH apXUTEKTYPH CYAHA HCpaer
He TOJbKO (opMa OCHOBHOIO Kopmyca, BhiOHpaemast B COOTBETCTBHH
C TeXHHMKO-3KCIJIyaTallMOHHBIMH MOKasaTessiMH, Ho H ¢opma Hal-
CTpOeK, KOTHYECTBO sIpycoB, (popMa BrIpe3oB B ¢anblibopTe, a TaKKe
JBIMOBHIX TpPy0 M HX KOJHYECTBO, OKpacKa Kopmyca H HajACTpOeK.
Brewnsig ¢opma cyZoB B pe3yabTaTe TBOPYECKOTO YYaCTHs CrellHaH-
CTOB-apXHUTEKTOPOB B CO3JAHHH IIPOEKTOB MOCTOSIHHO COBEpILEH-
CTBYeTC W OTBEYAeT OCOOCHHOCTSAM COBPEMEHHOH apXHTEKTYpHL.
CrpouBmnecss B 60-x rogax HaaCTpoHKH u pYOKH HMeJH 06TEKaeMble
(¢opMbi, @ HAACTPOHKH U PYOKH HOBHIX CYNOB HMEIOT OYeHb JJAKOHHYHbIE
npoctele npsMoyrodabHee ¢opme (puc. 5.4). OGrekaembie (GOpPMBI
CYJOBbIX PYyGOK H JABIMOBHX TPy0, OT/IHYABIIHMECS CJOXKHOCTBIO H3r0-
TOBJIEHHS, CTaJi B TOCJAefHEe BpeMsi 3aMeHATb YNPOULEHHBIMH ILJIO-
CKHMH KOHCTPYKUHSIMH, PalMOHAJbHBIMH TE€XHOJIOTHYECKH. IJTO I103-
BOJISIET MIMPOKO HCIOJb30BaTh NPH HX NPOEKTHPOBAHHH H NPOU3BOA-
CTBE HOBBblE MPOTPECCHBHBEIE METOAB (THIIOBLIC MJAHWPOBOYHHIE petle-
HHSl, ABTOMATH3alHIO . M3TOTOBJEHHS KOHCTPYKTHBHBIX 3JIEMEHTOB
H y3J10B, MOAYJbHBIA MeTol (GopMHPOBaHHS M OGCTPOHKH NOMEIEHHH
u T. n.). Bce 310 cnoco6ecTByeT CyleCTBEHHOMY CHHIKEHHIO TPYIOEM-
KOCTH M CTOMMOCTH TIOCTPOHKH CYHOB.

Oco6oe BHUMaHHe yHeNsieTcsi apXHTEKType KPYIHBIX MacCamMp-
CKHMX cyJoB. POpMY M HaAKJOH BBHIPE30B B (asbmIGOpTe, NpOTAKEH-
HOCTb PY6OK, 3aBHCALIMX OT KOJHYECTBA SIPYCOB, NPHHHMAKT MO
BO3MOXKHOCTH TaKHMH, 4TOObl BHEUIHHH BHJ H CHJIY3T cyaHa OBLIM
JHHAMHYHBIMH (pHC. 5.5).

ITepexonnbiM KHHLIaM OT 6aka K $anbmGOpTy H KO3BIPbKY B HOCY
npujaaerca yAJuHeHHas dopMa, a AbIMOBOH Tpybe — KOHYycoo6pasHas,
C HakJOHOM BepxHell vacTH. Ha MHoOrux AM3eJbHHIX cyAax Tpyoy
OGBbEJMHSIOT € CHTHAJBbHOH MayToH; HepelKo YCTaHAaBJIWBAIOT [BE
psnom crosawue Tpy6m (puc. 1.10), uto mosBoasier Gosee YHOGHO
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Puc. 5.4. KopMoBasn OKoHeuHOCTs TaHKepa: a — noctpofiku 30-x
ropoB; 6 — moctpofixu 60-x romoB; 8 — moctpoiiku 80-x ronos
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Puc. 5.5. DokoBolt BHJ COBPEMEHHOI'O OKEaHCKOrO IACCaXKHPCKOro
Jaitnepa

PacloJOXUTh ABLIMOXOIbl H IOJYYHTb 3HAYHTENBHYIO BBITOLY, OCO-
OGeHHO JJI5l OKEaHCKHX CYAOB, MMEMIUX GoJblUyI0 MHPHHY: Cynep-
TaHKEepOB, NACCAXHPCKUX JaHHepoB M T. I.

Ha apxuTekTypy CylHa BJMSIET TaKMKe U MECTONOJOKEeHHe Ma-
IMHHHO-KOTeNbHOIO OTjeneHuss (MKO) mo miuHe, Tak Kak 3TO omnpe-
JeJisieT pachoJioXeHHe OCHOBHOH JKHJIOH HAICTPOHKH U JbIMOBOH
Tpy6el. Tak, pJjst CyloB, CTPOHBIIHNXCS [0 HadaJja 50-xX ronos, 6bLJIO
XapakTepHO cpejiHee pacnoJoxenne MKO, Ha coBpeMEHHBIX MOPCKHX
TPAHCIOPTHBIX CY/laX yame BCTpeyaeTCsl YUCTO KOpMoBoe JIUGO CHBH-
HYTOe B KODMYy OT MMJEJsi TaK HasblBaeMoe M pPOMEXK yTOUYHOE
pacnosoxenune (puc. 5.6).

B nacrosiiee BpeMsi LIpakKTHYECKH Bce HAJUBHBIE CyJd, Cyla AJs
NepeBO3KH HABAJOUHBIX TPY30B U GOJbHIMHCTBO CYXOTPY3HBIX HMEIOT
KopmoBoe pacnoyioxenne MKO u :xusofi HagcTpofiku. Pasmemenue
MKO B KopMme jaeT CyliecTBEeHHBbIE NPEHMYIUECTBA: BBICBOGOKIAET
yloGHble MJIS YKNalJKH rpysa oOpeMbl B CpelHeH 4acTH Kopnyca;
yMeHblaeT KybaTypy kopnyca, sauumaemylo noi MKO; cokpamaer
IMMHYy BaJOlPOBOMA, a CJedOBaTeNbHO, CHHXKaeT ero maccy, T. e
yBeJIHYHBAET N0JIE3HYIO IPY-
a) 30MOABEMHOCTh CYJHA; HC-
KJIouaeT Heo6X0MMOCTb
f S npeiycMaTpHBaTh TYHHeNb
’ rpe6Horo BaJla H3 paioHa
9 MKO B KopMy jasisi pasme-

Q IEeHHsT H 00CJYyXKHBaHHS

BaJonpoBoia. Tako# TyH-

: : : HeJib, NPOJIOXKEHHBLIH 4epes
rpy30Bble TPIOMBI, HA CyAax
\/ \?/ \/ CO CpelHHM pacloJIOXKeH-
== nem MKO ywmeHbmaer mo-

T . Je3Hylo KybaTypy TpIOMOB

Puc. 5.6, Cpeauee (a), npomexyroulioe (6) H W CO34aeT HeynoGCTBA NpHu

KOPMOBOe (6) DacroJoKeHHe mamnuporo orge-  BbIOJHEHHH TPY3OBHIX Ole-
JIEHHS] H OCHOBHOH JKHJIOH HaACTPOHKH pauuH.
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Onrako YHUCTOKOpMOBoe pacnosoxenne MKO u xujoél Hag-
CTPOHKHM YCJOXKHSAET YCJOBUA YIH(PHEPEHTOBKH, HECKOJLKO YXYI-
112eT YCJAOBHS OGUTAEMOCTH, YBEJHYHBAET «MEPTBYIO 30HY» BHJUMOCTH
B Hocy, yBeaununBaer anauny MKO u np. Ilostomy Bompoc o BrIGOpe
TOTO MM MHOFO apXHTEKTYPHOTO THIA PEUIAeTCsl B KaXIOM KOHKpeT-
HOM' CJly4Yae OTHeJIbHO, C y4eTOM Ha3HaueHHUs] H OCOGEHHOCTEH 3KC-
nJyaTauuu cyjHa. .

§ 6.3. Knaccugurauua cyRoBbIX NOMELLEHHH

CyloBble MOMeIleHHs] pa3Melldl0T B OCHOBHOM KOpHyce, HaACTpofikax
" pybkax (puc. 5.7)..

OcHoBHOH KOpIlyC BKJIOYaeT BCE INOMeMeHus, o6pa3oBaHHLIE
Hapy»HOH oOmMBKOH, BepXHeH HeNpepulBHOH naJuaybol, a Takxke
najnybamu, naatgopMamu, IVIABHBIMHM IOIEPEYHBIMH H IDOLOJbHBEIMH
nepe6opkaMH M BBIFOPOJKAMH, DACIOJIOXKEeHHBIMH BHYTDH Kopnyca.
Pasnnuaior mnomelieHHs, o6pasoBaHHble OCHOBHBEIMH NepefopKami,
nanybamu u miatrgopMaMH, — OTC€ KU K NpOuYHe CyJOBLIe IOMe-
HeHHA, ofpasyeMble BBITOPOIZKAMH M IJatdopMamMu B HAACTPOHKaX,
pybKax, a TakXKe B OCHOBHOM KOpIIycCe.

K uucay HanboJ/iee BaXKHBIX OTCEKOB OCHOBHOIO KOPIIyCa OTHOCST:
dopnyx — KpaRHUH HOCOBOW OTCeK; qrmepnul — Kpaklui KOpMOBOH
OTCEK; MenOydOHHOEe NPOCMPAHCITE0 — TPOCTPAHCTBO MEXAY HapyX-
HOH OOCWHBKOA M BTOPHIM JHOM; MpOM — OPOCTPAHCTBO MEXKAY
BTOPHIM JIHOM H Gumaiimeld NanyGoi; meurdexy — [POCTPAaHCTBA
MEXJy COCeJHMMH mnany6aMH OCHOBHOI'O KOpNyca; OUnmanky —
riy6oKMe IMCTEPHBI, pacilOJOXKeHHbIe BHIINE BTOpOro [IHa; godigep-
Jambi — y3KHMe He(Te- M Ta30HENpPOHMIAEMblE CYXHE OTCEKH, pac-
TIOJIOKEFHBIE MEXK/LYy OTCEKAMH HJM IHMCTepHAMH U1 HeQTeNpOLyKTOB
H COCEIHHWMH IOMEILEHHSIMH; OMCEKU 2AQBHbIX U BCROMORAMEALHOIX

AL b
\ C R
= 4 g (8] +
- r—1 i
A — S —
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Puc. 5.7. Cxema CYNOBBIX NOMEIIEHHH Ha CYXOrpy3HOM CyHLHE:

! — dopnHK; 2 — HenHOR SAWHK, J — AHUTAHK; 4 -— TDY30BOH TpIOM; § —
TPY30BOA TBHHJEK; § — MexJYJOHHOe NPOCTPaHCTBO (ABOWHOE AHO); 7 — Kod-
depnaM; 8§ — AMNTaHK; 9 — MallMHHOe OTAeJenHe; [0 — KOpHAOD TrpeGHOro
BaJsa; // — axTepnHK; /2 — T (KOpMoBasi' HaACTpPOHKa), /3 — cpeiHsasa Haj-
cTpofika; i4 — Gak (HocoBas HajacTpoflka), /5 — pyOKH
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MEXAHU3MO8, MYHHEAb 2pebHO20 8aAd — Ha CYHAAX ¢ MKO B cpeAHed
YacTH CyAHa H T. .

Hanvyue Tex HJAM MHHX M3 nepeducieHHHIX Bhlille OTCEKOB Ha
KOHKPETHBIX cyJgax oOyc/IOBJEeHO Ha3HaueHUueM H KOHCTpYKuHed
CyIHa.

HaancTtpolixu  pacnosoxeHn Ha BepXHell HenpepuIBHOM
nany6e ocHoBHOro Kopnyca. OHH NpOCTHpAIOTCS MO HMIMPHHE CYJHA,
HJH oT 60pTa 70 60pTa, HJH TaK, YTO HX GOKOBHIE CTEHKH HECKOJLKO
OTCTOAIT OT 60pTOB, HO He GoJsee yeM Ha 0,04 mHMpuHEBI cyaHa (B mpo-
THBHOM cJ/lyuae KX HaswBawor pyOkamu). Hapcrpoliku cayxar ne
TOJILKO AJISl pa3MellleHHs B HUX NOMelleHHH, HO U JJIA YJAYYlIeHHS
MODEXOAHBIX KayecTB CyMHA.

Hocosus nadcmpoiixa — 6ax — ymeHbIIaeT 3aJHBaeMoCTh NanyGH,
Kopmosas  Hadcmpoiika —Jom — yBenuYMBas ~ HajBOAHBIA  GopT
B KOpMe, NOBBHIIUAeT 3amac [JaBy4YeCTH H HeNOTOIJISIEMOCTH CYAHA
IpH NOBpexJeHHH KODMOBOH OKOHeyHOCTH H auddepenTte cynsa
Ha KODMY, Cpednas Hadcmpolika yBeNUYHBaeT 3amac HJaByYecTH.

Py6KkH MeHblle HaacTpoeK mo mHpHHe. MIX ycraHaBauBaioT
Ha BepXHEH nanyfe OCHOBHOro Kopnyca WJM Ha HajpcTpolikax.

B 3aBHCHMOCTH OT Ha3HaueHHs Bce CYJOBHIE IOMEINEeHHs IOj-
pasfefsioT Ha CHelHasbHule, CJayXKeOHBE, XUJbe, OOmEecTBEeHHHE,
6bITOBOrO OGCTY:KUBAHHS, NHIIEe6GJ0Ka, CAHUTADHEIE, MENHIHUHCKOIO
Ha3HaYeHHA, MaCTepCKHe, CYJOBBIX 3a[1acOB U CHabXeHHS H OTCEKHU
TOIJIMBA, BOABI, MacJja U BOASHOrO Gansacra.

CrneuuanbHbie NMOMeleHHsl B 3aBHCHMOCTH OT HAa3HAYeHHsl CyIHA
CAYXKAT: JJsI pasMelleHHs Tpy3a (Ipy30BLle TPIOMBI) — Ha IPY30BbIX
M TPY30MaCCaKHPCKHX CyAdX; JJsl CIeUHAJLHOTO TeXHOJOTHYeCKOro
o6opynoBanus Aaf 06paGoTKH pHIGH — HA NPOMEICJIOBHX CYAaX;
aasi naGopaTopHil — Ha HAYYHO-HCCJIEOBATEJNLCKHX CYAaX.

K dncay crnenvasibHBIX OTHOCATCS TAKiKe aHTaphl AJlsi pa3Melesis
Ha CyJHe BepTOJIETOB Y NOMEINeHUsl A UX OOCHYKHBaHHUS.

CayxeOHble MOMelueHHSl NpefHa3HauyeHpl AJas obecrneyeHUst HOp-
MaJbHOH 3KCIJIyaTalMH CYAHA KaK I[J1aBy4ero coopyxkeHus. B ux
YUCIIO BXOUAT: NOMEWEHUS 2AQBHBIX U BCTLOMOSAMENLHOIX MEXAHUIMOB;
NnoMewenus OAf PA3MEIEHUR NAAYOHOIX MEXQHUBMO8 U MEXAHU3MOB
cy0osbix cucmem — pymnesabHOe OTAeJeHHe, CTAHUUH YIJIEKHCIOTHOTO
MOXKAPOTYIUCHU A, AUCTAHIMOHHOrCO 3aMepa ypOBHA I'pysa U ynpasJje-
HHSl TPY30BBIMHM ONEpAalMsIMH, CTAHUMH NpHEMa H BBIAAYH TOIJHBA,
BeHTH/ATOPDHLIE, NOMEIeHNsl KOHAULHMOHEPOB W Np.; pybru, Hasuza-
WUOHHbIE NOMEWEHUA W nocme. — DyJieBasi, IITypMaHCKasi, pajiHo-
pybka, momeuieHHe Jlara H 39X0JIOTa, THPOKOMIACHAsl, NOXKapHHIE
U aBapuiiible nocth, ATC, TpaHCAAUHOHHAsA, AKKYMYJATOPHLIE,
arperaTHele H IIp.; MacmepcKue — MexaHuyeckasl, cjecapHasi, 3JeK-
TPO- ¥ paJHOTEXHHYECKAsi, CBAPOYHBIH [1OCT, MACTEPCKAs RO PEMOHTY
NPOMBICJIOBOTO CHAPSIXKEHHUS, NJIABCPEACTB, KOHTPOJIbHO-H3MEpPHUTEb-
HBIX MPUGOPOB K UP.; adMUHUCMPAMUGHEE NOMeUjeHUs — CYROBasd,
MALIMHHAsS, TPY30Basi KaHLeJsipHu, GIOpO aAMHHHCTpaTopa, CYAO0BOH
apXuB, Kacca, Aucnerdepckas, tunorpabus u np.
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Xuasie momemwennst (KalOTe) NpefHasHAYeHHBl AJs [OCTOSTHHOTO
NPOXHUBAHHA 3KHUIaXa CyJAHa H pa3MelleHHs MacCaxKHpOB.

KaroThl 3KHNaXa NOAPA3Je/sioT Ha KalOTH KOMCOCTaBa, KOMAaHBE
H 00C/1yXHBAIOWIEro NEepCcoHasa, PasJHYaloOUHecs: pPaCcoJIOXKEHHEM,
miomanabsio U obopyroBaHHeM. KaioTm KoMmaHAH, npefHasHayeHHbIE
IJ15 pa3MmemieHHs 6oJjlee HeTHIPEX YesOBeK, OOHIYHO Ha3LIBAOT KyOpu-
kamu. KarmoThl maccakHpoB B 3aBHCHMOCTH OT HX PaclOJIOKEHHS,
NJIOLIA/IH, KOJHYeCTBa MeCT H 060py/0BaHH S NOAPA3ILASAIOT HAa KAIOTH
«wnoke», Kawtsl I, 11 u 111 kaaccoB. Ha GospLmMHCTBe COBpe MEHHHIX
naitnepoB II u I1I kacch 06BIYHO 3aMEHSIIOT OAHHM, TaK Ha3biBa€MBEIM
TYPHCTCKMM KJaccoM. Ha naccaXXupckux cylaX MeCTHHX JIHHHH
IpeAyCMaTPHBAIOT NOMEINEHHS AJs CHASAYHX MecCT.

OGwecTBeHHble NOMEIEHHS CJYXKAar JJsi OpraHHsamMd M INpo-
BelleHHs pas/HYHHX KYJbTYPHO-MAcCOBBHIX MEpONPHATHH, KOJJEK-
THBHOTO OT/AHIXa W IHMTaHHs 3KHNaxa M maccaxupos. Ciola BXOAAT
OOLIeCTBEHHEIE NOMeIIeHHsT A/ 3KHIaXKa H OTAeJNbHO OOIIeCTBeHHEIE
MOMEIIeHHs AJIf IaccaXHpoB, a TaKXKe INIOMAJKH Ha OTKPBITHIX
nany6aX W NpOXOJHble MOMELIEHHS.

K 06uecmsennoim nomewenuam sKunana OTHOCAT KaoT-KOMIaHUIO,
caJIOHBl KOMCOCTaBa H KOMAH[BI, CTOJIOBble KOMCOCTaBa H KOMaHIH,
KypHTeJbHbIe, COpT3aJ, 6accefiH, KOMHATY AJs 3aHATHH, KPAaCHH
yroJIoK, 6u6JIHOTEKY, KaloThl oblmecTBeHHHX opraHu3anuil. Ha kpyn-
HHIX MPOMBICJOBEIX H HayuYHO-HCCJELOBAaTENbCKHX CyJaX HMeTCA
KHHO3a/bl; Ha CyJlaX C HEMHOTOYMCJEHHBIM 3KHIM2KEM I0Ka3 KHHO-
¢$UJbMOB OGBLIYHO NMPOBOJAT B CTOJIOBHIX.

K obwecmeennom nomeweruamn naccaxcupos OTHOCSAT PecTOpaHHI,
crosioBbie, Gydernl, 6aphl, Kade, caloHH (My3blKaJbHEE, KYpPHTEb-
Hble, IJIS UTp, /IS OTABIXa), KHHOKOHIEPTHHIN 3aJ, cmoprt3aJt, Gac-
ceiid, 6U6JHOTEKY C YHTAJAbHBIM 3aJI0M, JETCKHE KOMHATHI.

I rowadku na omxpoimsix nasybax BKJIIOYAIOT BepaHbl, IPOryJ0y-
Hble Maay6bl, COJNAPHH, OTKPHITHE KynaJjbHee 6accefHH (AJad B3poc-
JBIX H JUIsl fileTedl), CHOPTIJIOMIAAKH, TAHIIJIOMWAAKH H T. X.

K npoxodnsis nomewernusm OTHOCAT KOPHAOPH, TaMOypHI, BeCTH-
Giond, oiie, 3aKPHITHE NPOryJI0YHLIE NATYOH.

INomewennss OniToBoro o6CayxHBaHMS OOOPYIYIOT Ha IacCcaXup-
CKHX, SKCNeJHIHMOHHHIX CYyJlaX H KPYNHHIX IPOMBICJOBHIX 06a3sax.
K HHM oTHOCSAT: are/ibe GHITOBOro OGC/Y:KMBaHHs, NapHKMaxepckue,
KOCMeTH4YecKHe CaJ/loHH!, (JoToaTeNbe, CyAOBHE JaBKH, KHOCKH, KaMepHl
XpaHeHHd H np. ,

TloMewenns muieGaOKa ClyKaT AJAd HNPHUTOTOBJECHHS H pasfaud
IHIIY 3KHNAXy H NaccaKupam, a TakKe JJIA MBITbs H XpaHeHHs
CTOJIOBOH mocyAbl. Pasnuyaror xambysmuse nomeimeHusi (kambys A
naccaxHpoB, KaMOy3 /s 3KHIaxKa, NMEeKapHs, KJ4JOBEE pPacXofHOTO
samaca J/1s1 kamOy3a H neKapHH) U nodeomosumeasrbe (pas3nesoyHbie
Msca, puibbl, oBoueil, xJaebopeska, Gy¢derHre, NOCYAOMOeYHEIe, KJa-
JIOBBEIE TIOCYALL H CTOJIOBOTO Geibsi).

CanHTapHble moMelleHHsl NMOApAa3feNfilOT HA CarumapHo-Obimoebie
(npaueyHsle, CymHIbHBIE, IVIaAHJIbHBIE, KJaJI0Bble YUCTOT'O H IPA3HOTO
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Genbs, Je3sHHGEKUHOHHYI0O KaMepy, MOMelleHHA pabodero njartsd
H IP.) H CQHUMAPHO-2ueueHudecKue (MYXCKHEe H JKEHCKHEe YMBIBaJlb-
Hble, JlyllleBHe, BaHHbE, 6AHH, CAHNPONYCKHHUKH, TyaJeTH H Ip.).

Iomemennst MEJHIIHHCKOTO HA3HAYEHH S BKJIOYAOT amOByJaTopuio,
DPHEMHYIO Bpaya, ONEpPAUMOHHYIO, PEHTTeHOBCKHH, 3yOoBpaueGHBLIA
H Jpyrde KaGuHeTH (Ha cyJaX ¢ GOJbIIAM KOJHYECTBOM JIOZe i),
J1a3apeT, H30JATOP, aNTeKy, MeAHUIHHCKYIO H CAHHTApPHYIO KJ/aJoBhie
H np. O6HYHO KOMIJIEKC MOMeUleHHH MeJULHHCKOTO 06C/YKHBaHH S
Ha CyJax HasHBalOT MeJAGJ0KOM.

IlomMemenus cyqoBhX 3amacoB M cHaOxeHHs CIyXar AJs Xpane-
HHSl 3afacoB NPOBH3HH, LIKHIEPCKOTO, HABHI'AalMOHHOTO H INPOYEro
CYZOBOro cHa6xkeHHs. B HX YHCJIO BXOIAT: NpPOBUSLOHHbIE KAAO08be —
HeoxJsaxkIaembie (I CyXOH NPOBH3HH, XJe6a, MYKH) H OXJaxja-
eMbie (IJ MOKpOH NpPOBH3HH, Msca, PHOH, OBOIIeH, MOJOUHBIX
HPOAYKTOB, XHPOB, KOHCEPBOB), a TaKe XOJOIUJbHEE KaMeph;
xo3alicmeennbie KAadossie — JJIs XpaHeHHs1 KOBPOB, IOPOXKEK, 4eXJIOB,
CIOPT- H KYJbTHHBEHTapsi, KHHOJIEHT, Y6OPOYHOro HHBEHTaps H Ip.§
wKunepckue Kaaloswie — IIKHIEPCKas, MansipHasi, donapHas, nJjoT-
HHIIKasl, TakeJamHas, TEHTOB H Ope3GHTOB, MapycHas, XMMHYecKas
H Np.; WmMypMaHCKas U HABU2ALUOHHbIE KAAO0Bble — IUTYPMAHCKOTO
H HaBHTAlHOHHOTO HMYILECTBA, KapT H 0p.; Oeavessie U seuesvie
Kaadosvie.

OTceKH M IHCTEPHbI CIYXaT A/ Pa3MEIleHHs XKUIKHX TPY30B:
HedTH, BOAH, Macaa H BoAsiHoro Gananacta. Kpome orcekoB, obpaso-
BAHHBIX KOHCTPYKUMSIMH OCHOBHOTO KOpnyca H NpeiHa3HAaYeHHHX
IJ1s1 pa3MeILieHHs OCHOBHOTO KOJIMYecTBa HIKHX TPY30B, Ha cylax
npeflycMaTpHBAIOT TaKXe IHCTEPHH [JIs XpaHeHHs HeGOJbIIHX pac-
XOJHEIX 3amacoB TONJHBA, BOABI H MacJa (TaKk Ha3biBaeMble 8KAa0Hble
L[HCTEPHEL).

§ 5.4. O6Gwee pacnonomeHne cypHa

Ion o6uum pacnosoxceruem CylHa NMOHHMAIOT OOIYI0 KOMIOHOBKY
B Kopnyce, HaaCcTpOHKax H pyOKax BceX NOMeLIEeHHH, NpelHa3HayeH-
HHIX JJ151 pa3MellieHHsI Ha CyJHe TJIaBHBIX H BCMIOMOraTre/bHHX Mexa-
HH3MOB, CYAOBOro OGOpYIOBAaHHS, 3aNacoB, NepeBO3HMBIX TpY30B,
9KHIaXKa H acCaxKHPOB, a TAKXKe BCeX CJYXKeOGHHX, GHITOBRIX, X035H-
CTBEHHBIX M CaHHTApHHX noMeleHu#i. X B3auMmHoe pacmoJsoxenue,
NJaHHPOBKA H 0BOpyJOBaHHE 3aBHCAT IJaBHHIM 00pasoM OT THNA
H HasHayYeHHs CyJHa, ero pasMepoB H NpelbsBJECHHHIX K HeMy Tpebo-
Banui. Hanpumep, Ha KOMNOHOBKY INOMeIleHHHA BHYTpH Kopmyca
BIHseT Pa3jiefleHHe KOpIyca Ha BOJOHENPOHHIaeMbie OTCeKH, a nJja-
HHDOBKA NOMelNeHHA B HaACTPOHKAX 3aBHCHT OT MeCTOMNOJIOXeHHS
MalMHHOK yCTaHOBKH U T. A. Ha ofHOTHNHBIX ¥ 6/IM3KKX 1O pa3Mepam
cylax HX ofllee PacloJsOKeHHe MOXKET pas3JHYaTbCsi B 32BHCHMOCTH
OT BKYCOB H TpefoBaHHfi 3aKa3unKoB. OJHakO B mnocjeJHHE oMb
B OTE€YECTBEHHOM CYJOCTPOEHHH NpoBojuTCcs OoJkimas pabora mo
THIIH3aIHH CYJOBHIX MOMEINEHHH, B NepBYI0 odepelh XKUJHX, ofme-
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CTBEHHBIX M CJYKeOHBIX (pyJieBo# H

paanopy6ok, Kam6y3a, KJaJ0BbIX, CaH- ml Y apyc

y370B U mnp.) u PyGoK B 1eJI0M. S

[TostomMy paccMOTpHUM TOILKO OCHOBHBIE El 9 W spyc

DPHHIHMIbI HX MJAHHPOBKH. I I soge
Pacnonoxenne cyaoBbix nomeme- o | § Py

nmii. Jas  opueHTanMM MecTomoso- -3 1 wpuc

KEHUSl TOTO HJIM HHOTO TNOMelleHHs g 7

Ha CylHe NpHHATH CJeLyIlollHe Ha3Ba- 5' I spye

HHA 1any6 M MeXAynajyGHbiX nome- &

meHud (puc. 5.8). 5| TBundex
B kKopnyce (cBepXy BHHU3):

BepXHsis mnany6a, Bropas mnany6a, o 4 Tbundex

TpeTbA naayba (Ha MHoronajayGHBIX D Thundex

cylax nocJelHow naay6y HasbBaloT §“ Torom J——

HHKHell many6oii), BTOpoe AHO. 2 Tbundex |
B HaacTpolikax u pyb- ﬂdauuoeﬁﬁa(mml

K a X (cHH3y BBepx): naay6a I spyca 1|/ dormoe ﬂ/?”f/"ﬂﬂﬂf/” o)

HaacTpolikn (6aka, 1oTa, cpefHell Hal-

cTpoiiku), mnanay6a 11 spyca pyGku,

nanyba III apyca py6ku M T. A. Puc. 5.8. Haumenopanns nany6

H MEXAynanyGHbiX TNOMeLIeHuH.

HMHuoraa K 3THM TepMHHaM 106GaBJ/siOT
Ha3BaHH4,
yeHue naay6: mnporyJoyHad, mnany6a
CaJIOHOB, LITIONOYHAsA, CIOPTHBHAS,
HHUKHHH (XOLNOBOH) MOCTHMK, BEpXHHi
(HaBUTalHOHHBIH) MOCTHK H T. .
[IpocTpaHCTBO MeXAy HapyKHOH
OGIMBKOM JHHIIA M BTOPHIM JIHOM

XapaKTepH3ylolliHe HasHa-

I — BTOpOE AHO; 2 — BTOpPas njarT-
dopma; 4.— nepsas naardopma; 4 —
TpeTbs (HHXHSAA) nanyba, 5§ — BTO-
pas nany6a; 6 — BepxHaa nany6a;
7 — nahy6a HajacTpoHkH 1 sapyca
(nany6Ga Gaka, lora H T.A4.); 8§ —
nany6a py6ku 11 spyca (nmporynou-
Hasi naay6a); 9 — nanyGa pyOKH
111 spyca (wmawonoynas nanay6a);
10 - nany6a py6Gku 1V sipyca (Hux-
HHH, XOHOBOW MOCTHK); I/ — naanyGa
pPYOKH V sgapyca (Bepxuu#t, Hasura-
LHOHHbIA MOCTHK)

Ha3BIBAIOT MEHOAYOOHHBIM NPOCMPAHC-
meom Hau deolnoim Onom. Tlpoctpan-
CTBO MEXIYy BTOpbIM AHOM M OnHxkaliwe#i nany6oil HasLIBAWOT Mmpro-
MOM, OCTajJbHble MexXAynanyOHbe T pOCTPaHCTBA — MEUHOEKAMU.
[lonoxeHnne mnomemieHHs 1m0 AJMHHe H IIMPHHE CyAHAa 0003HayaioT
COOTBETCTBEHHO HOMEpaMH ILMAHTOYTOB, OTPAHHYMBAIOIIMX MOMelle-
HHe MO JJiMHe, H HAaHMeHOBAaHHeM 0OpTa, Ha KOTOPOM pacnojiokeHo
nometente (npaselii U JeBriit 6opt — [1pb u JIb). Bcem nomelnenu sim
Ha CyAHe NpHCBANBAIOTCS MOPSAKOBLHE HOMepa (1o npaBoMy 6opTy —
HeyeTHble, 10 JIeBOMY — YeTHBbe).

Ha puc. 5.9 nokasaHo pacnoJiok€HHe OCHOBHHIX TpyIn mnomelie-

HHl Ha CYXOrpysHOM M TacCa)XKHpPCKOM cyaax, a Ha puc.5.10
cxeMa ofliero pacnosoxeHus mnomemenuii Ha Tankepe «[lo-
6enas.

Cneyuanbrne nomewenus — Tpy30Bbie TPIOMBI, MOMEUleHHA A O6paGOTKH H
XpaHeHHsl YJOBA H T. A. — 3aHHMAIOT OCHOBHYIO 4acThb OOBEMOB KOpIyca Ha Ipy-
30BLIX M DNPOMHICAOBLIX cymax. IlnaHupoBKa 3THX noMmelleHuH onpeneaserca Tpebo-
BaHHSMH, NPENBABISIEMBIME K BEINOJNHEHHIO PY30BLIX omepauuii, XpaHeHHIO H pas-
MELIEHHIO TPY3a, IpHeMy, o6paBoTke M XPaHEHHIO yAoBa H T. I
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, Puc. 5.9. Cxema pa3melleHHs OTCEKOB H OCHOBHBIX TDYNN MOMEIEHHH CyXOrpys-
HOro (@) ¥ maccaxHpckoro (6) CynoB. .

I — oukn; II — rpysosnie orcek#; III — MexayaonHse orvcekH; IV = nunraukn; V — or-
CeKH TJIaBHHX H BCIOMOTATeJIbHEX MeXaHH3MOP.

1 — nany6a py6kn IV gpyca (BepxHHl MocTHK); 2 — mnaay6a py6ku III sapyca (HHXKHHR
MOCTHK); 3 ~ manay6a py6xHn Il spyca (wawnousas naayba); 4 — sropas nuatdopma; § —
nany6a HaactpoiKu I sipyca (manyGa Gaka, IoTa); 6§ — BepxHfif nanyba; 7 — neppasi nJaT-
dopma; § — BTOpoe aHO; 9 — nanyGa Il spyca HaacTpolKu (nporynowusas mnany6a); 10 —
BTOPas nanyba (nanyba nepeGopok); I/ — TpeTbs nanyba. OG03HaYeHHE noMeuieHH

73 — cnymetune; [ — ana skunaxa; — ans nmaccammpos; [ ] «+

rpYy3OBHE; = pns ‘ronsnmpa, BogH, GalJjacTa

Or pacnonoxeHns clelHalbHEX IOMelteHU , ONpeesIOMmUX SKCITyaTalHORHO-
9KOHOMHYECKHE IOKa3aTeJH CyJHA, 34BHCHT IOJIOKEHHe BceX JAPYTHX CYJOBHX IIO-
MeIeHHH.

Caysebrbe nomewjenus pacupelessioT 10 BCeMY CYIHY, OGonbllefi gacThio
B TPIOMe, B OKOHEUHOCTSIX CyJHa, B pyOKaxX Ha BepXHeil maJjy6e, B nomemeHusx 6aka,
I0Ta H T. 1., HHOTAA TaM, I'Jie e JolyckaeTcsl pasMemaTh JKHJbe IIOMelleHns, HallpH-
Mep Hajx ¢op- H aXTePIIHKOM M HHXKe BaTepJuHHUH. YacTb HaBHTallHOHHBIX IloMele-
HHH — pYJeBYIO, LITYPMAHCKYIO, PaiHOPY6Ky — PacmosaraloT Ha MOCTHKe; IOMe-
IIEeHHE Jara H 3X0J0Ta — Ha BTOPOM JHe,

Macmepcrkue pasmewmaior o6uiuto B pafione MKO.

JKuavie nomewenus Ixkunaxa Ha TPY30BBIX CyiaX HaXoAsiTCs, KaK IpaBHJO,
B HaJCTPOiKe WM NMOJ BepXHeH NaayGoll OCHOBHOIO KOpNyca, HO He HUIKe BaTepJIH-
HHH, NPeHMYINECTBEHHO GJIHXKe K CPejHell 4acTH CyJHa, I'le MeHee omyInaeTcsl Kauka
1 BHOGpanus OT paGoTaIOWKX I'PeGHBIX BUHTOB. HcKa0ueHHe COCTaBAAIOT GObLIHHCTBO
THIIOB TPY30BLIX CYJOB € YHCTO KOPMOBEIM pacnosoxenveM MKO: Ha HHX Bce XHJble
MIOMELCHAST 3KHIAXa pPAa3sMemaloT B KOPMOBOH HaACTPOHKe (Ha HEKOTOPBHIX THIAX
IPY30BLIX CYJOB, HalpHMepP, JHXTePOBO3aX C KOPMOBLIM pacrojoxeHuem MKO, xu-
JYI0 HaJCTPOHKY pacrnoJaraioT B Hocy). [las yMeHblleHMs IIyMa B KaloTaX, HaXois-
muxca B padioHe maxtet MKO, mociiefnion 06CTpauBalT NOMeIeHHSIMH BCIIOMOTa-
TeJLHOTO HAa3HaYeHus (KJIajoBble, LIUTOBbIE H T. [.), CO3JAIOUIHMH CBOeOGpa3HbIN
NPOTHBOIIYMHbIE Gapbep. Ha KpYNMHOTOHHaKHBIX TaHKepax M CyAax XIS Iepe-
BO3KH HABaJIOYHLIX I'PY30B NMPAKTHKYIOT NOJHOE OTAe/NeHHe XHJI0H pyOKH OT IMaXTH
MKO, xunyio py6GKy CTaBsT OTAeIbHO, BNEpeAH WIAXTHI, B BHAE COOPYKEHHs, Ha-
TIOMHHAIOIIETO To4YeyHbIH JoM. Ha maccaxkupckux cyjaaX KaloThl KOMaHJBI PAa3MeImatoT
B HOC, B KOPMY H HHX€ NacCaXXHPCKHX KalOT, a KalOTHl KOMCOCTaBa — Ha OJHOM
M3 BEPXHHX APYCOB HaACTPOHKH, OGLIUHO B palioHe pyJeBoll py6ku {apycoM mee)

Karora kanuTama o6bIYHO HAXOAMTCS C NMPaBOTO GOpPTa HAa sIPyC HUXKe DyJieBoH
py6xu. Bce KaloThl NMOMOLIHHKOB KAIMTAHOB (IUTYDPMAHOB) Pa3MEIAIOT SHech 3Ke HJH
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HH)Xe SIPYCOM; KalOThl CTapitero (rJIaBHOrO) MexaHHKa, MEXAHHKOB H MPOYero mepco-
Hajma cayXObl' TEXHHYeCKOH SKCIIyaTauMH CyAHa paclofaramT, N0 BO3MOXHOCTH,
6ruxke Kk MKO; KawoTy HayanbHHKa pajHOCTaHUHM — GJNHKE K pyJeBoft py6ke;
KaioTel MepcoHasa CyXOK SKCIIyaTalHH (MaqyGHOA KOMaHAbl) pa3MelaioT no mpa-
BOMy 60pTY, NepcoHaja cIyx6bl TEXHHYeCKOHR IKCIAyaTaluy (MaMIHHHOA KOMaHARI) —
Mo JIeBOMY.

XKuave nomewjenun naccaxupos Ha NACCAKHPCKHX CyZHaX pacnmoJaraior, IO
BO3MOXXHOCTH, B cpejHeil yacTu Cy[Ha, MpPedMYLUECTBEHHO B HaACTPOHKAaX H B BepX-
HHX TBHHIEKaX OCHOBHOrO Kophyca. PasmeuiaTh maccaKUpCKHe KalOTH HHXKe NaJyOhl
nepe6OpoK He pEKOMeHAYyeTcsl, -4 HHXKe BarepJMHHH — He JomyckKaercsi. KaioThl
naccaXXHpoB, Kak NPaBHJIO, HMEIOT ecTeCTBEHHOE OCBelleHHe, OLHAKO Ha KpYIHBHIX
cyhax, MepeBO3SIIHX GOJbHIOE KOJIHYECTBO naccaxmpos HMEIOTCS1 KaloThl H 6e3
€CTeCTBEHHOro CBeTa.

Tlon obuecmsennvie . nomeuyerta OTBOLAT nquue paloHH HAACTPoeK H nanyl
¢ xopomuM o063opoM. Hekotophie ofiiecrBeHHBle NOMeIeHHS] — PECTOPAHK, KHHO-
KOHIIePTHHIH 32/, 3aKPHLITHIH KyNaubHHA GaccefiH, coopT3an M T. N. — OGOPYAYIOT
B NMOMeLIEHHUAX, He HMEIOIHX E€CTECTBEHHOrO OCBelleHHs.

Momewenun boirnogoeo o6cayxcusarus o60pyLyIOT B palioHe OGLIECTBEHHLIX ITOMe-
IeHUH, HO OHH, KaK [pPaBHJIO, He HMEKT eCTeCTBEHHOTO OCBeleHHS.

Homewenua nuuebroxa LODKEN HaXOLUTHCs BOJAH3H TeX 061LEKTOB, KOTOPHE OHH
ofcayxupator. Tak, kam6y3, xJe6GolNeKapHIO H T. J. Pa3MelialoT BOJIH3H CTONOBOH
KOMaHbl, KalOT-KOMNAHHH HJIM DPecTopaHa, oGHYHO Ha OLHOI M TOH XKe manyGe, HIH
MOZ HHMH, ¢ 060pyIOBaHHEM CIleliHadbHOro JudTa A5 MoAauM MUK, B cBoO ouepend,
NPOBH3HOHHbIE KJaJOBEIE DACHOJaraloT PsjoM HJAH Ha OJMH-ABa Spyca HHKE KaM-
Oysa. Ilpu pasMemeHHH NPOBU3HOHHBIX KJAJOBHX O0GS3aTeJbHO YYHTHIBAIOT YI00-
CTBO MOTPY3KH MPOBH3HH Ha CYAHO C IIOMOILBIO CYNOBHIX CPENCTB.

Canumapno-aueuenusecKue nomeujerus pacloNaraloT B HeNocpeicTBeHHOH GJH-
30CTH OT KHJBIX nomemeﬂuﬂ HJIH B OfHOM OJIOKE C HHMH (Hanpumep, TyaJieTHble
B KaioTax). Banno- npaqequbm 670K pasMellaloT B KOPMOBOJ 4YacTH KOpIyca HHXe
BepxHel majayOul, B paioHe, He HCIOJAb3yeMOM AJs NMOCTOSTHHOTO npeGHBaHnﬂ moped.

ITomewernun meduyurckoeo Hasnawenus PaclofarailoT B HafCTPOHKE, OGBHIYHO
B cpeAHeH YacTH CyjpHa, NOJaibllle OT OCHOBHBIX MAaruCTPajbHBIX KODHIOPOB H MECT
CKOIIEHHSI SKHMaXa M NacCa’KHPOB.

Ilomewenun cydosex sanacos u crabxcerus paclofararoT B paloHe XHJIHX H
oflecTBeHHEIX TNOMelueHul (KJajoBble yGOPOYHOrO HHBEHTapsi, KOBPOB, NOPOXKEK,
YexJgB, KyJbT- H CIOPTHHBEHTapf), 4 TaKxKe B pallOHe OTKPHITRIX Naay6 (KaajoBhie
aBapuiiHo-cracaTeJbHOro, BOJOJA3HOTC WUMYINECTBA H T. IL.).

3anacst monausa, KomeabHo-numamensrotl 800bt, macsra, a maxsce 600anol 6anr-
Adacm pa3MelaloT B OTCeKaxX 08olino2o Ona u ¢ Qunmankax, KOTophie 06OpYRYIOT B pa-
oHe MKO, dopnuka, a takxe B dgodnvtx Gopmax, eciu oy uMmerorcs. PopnHK H
axTepmuX, Kak NPaBHJO, UCNONb3YIOT B KadecTBe Ga/slacTHHX HucrepH. PacxopHbie
TOIIMBHbIE LUCTEPHH HaxoisaTcst B pailone MKO. 3anmachi mpecHofi BOAB XpaHAT
BO BKJALHBIX LHCTEPHAX.

MaannpoBka m oGopynoBaHHe CyXOBbIX noMemeHui. Kax orme-
4ajioch BBIIE, B HACTOsLIee BPEMs MIHPOKO. NMPaKTHKYeTCA YyHHpHKa-
UM M THUNM3AUMA IJAHHDOBOYHBIX DEMICHHH OJIHOTHIHBIX MNoMelle-
HUA H Gn0KOB (KalOThl Pa3HOrO Ha3HAyeHHs, NUueG/I0K, MeabJoK,
KJnajoBble, OLITOBBIE NOMEILEHHA, pyJeBas, LITypMaHCKass H ApyrHe
IOoCTHl M T. A.), @ TaKXKe BeAyTcs paboThl N0 pa3paGoTKe UENBIX TH-
NOBBEIX DYBOK HAa OCHOBE MOAYJBHOTO METOAa. JTO MNpPOrpPECCHBHOE
Ha[pasJieHHe CO3JaeT NPEANOCHINKH AN HCNOAb30BAHUS 3AEKTPOHHO-
BHIYHCIMTENbHOH TeXHHKH NPH pa3paboTKe uyeprexkefl obuiero pac-
NOJIOXKEHHUA M AN BHEJPEHHS [POTPECCHBHOH TEXHOJOTHH H3ro-
TOBJIEHHS CYJAOBBIX PYOOK Ha Bcex 3tanax. Ilpu mmaHupoBke H 060-.
pPyloBaHHH CYHOBBIX INOMEIIEHHH YYHUTHIBAIOT TpeGOBaHHsA, INpPElb-
AIBJIsieMble K HHM B 3aBHCHMOCTH OT Ha3HAauyeHHUs.
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BHJ C6OKY; 6 — BHJ CBepXy; 8 — BepXHss

namny6a; e — nanay6a py6ku I spyca; d — nany6a py6xu Il spyca; e — many6a py6xn Il sapyca;, s — many6a py6xu IV spyca;

3 — nanay6a pyOxH V spyca; # — BEDXHHH MOCTHK; K — TPIOM.

Puc. 5.10. Cxema ofiiero pacnosioXKeHHs nomemenHii Ha TaHkepe «[JoGena» (1981 r.): a
] — axTeprHK;

5 — OTCTONHHE TaHKH;
24 — KypHTeJbHaf;

8§ — GaaJslaCcTHble UHCTePHH (ABO#HOEe AHO H JApofinme 6opTa); 9 — AHNTaukK; I0 — HocoBoe
27 — KaloT-KOMITaHHSI H CaJIoH; 28 — KamOys;

32 — KawTh KoMaHAnm (ofHOMecTHne); 33 — KaloTa 3JJeKTpoMeXxaHHKa; 34 — KaloTa

14 — pymiesBas ¢ mapHJAbHeft; /5 — npaueuyHas
36 — KawoTa cTapliero nNoMoujHKMKa KaliHTaHa; 37 — Kalota IV MexaHHka; 38 — katora IIl mexa-

4 — TONJHBHHE IHCTEPHH;
17, 29 — cTaHuHs OOGBEMHOro NEHOTYWEeHH:A;, /8 — NPOBH3HOHHHE KJajoBhe; [9 —

-KawTa; 23 — CTOJI0Basi H CaJioH;

22 — cnoprt
52 — annapaTHas;

26 — KawTa Il nmoMomHHKa KanHTaHa;

13 — KOHAHUHOHEPH;
46 — KawoTa IV noMomHuKa KanutaHa; 47 — KaloTa pajgHoonepartopa; 48 —

51 — pynesasn;

3 — rpysoeoe HacOCHOe OTJeJleHHe;
4] — KaloTa cTapliero MexaHuka, 42 — Kalora JolMaHa, 43 — KaloTa KanHTaHa, 44 — KawTa

2] — cBapouHasl MacTepCKas;

MOMOMHHKa KalHTaHa;
50 — omnepaTopHas;

12 — aBapHAHEIA JH3eJb-TeHepaTop;
16 — aMGynaTopHs;

NPAKTHKAHTOB (JBYXMeCTHLIE);
40 — audT;

OTCTOeB; 7 — IPY30BOH TaHK;
MeXaHHKa;

11 — ¢opnHk;

C KJaf0BbIMH TPS3HOTO H YHCTOrO Gesns;

II

2 — MADI¥HHO-KOTeJbHOE OTAeJIeHHE;
HayaJbHHKA PafyoCTAHUHH; 45 — Karorta III

6 —.nHcTepHa c6opa

HaCoCHOE OT/JeJeHHe;
20 — cTaHUHS HHEPTHRIX ra3os;

25 — mocT YyNpaBJieHHS TPY30BRIMH, onepauHsmyu (TTYTO);

31 — KawTH
35 — KawoTra | nDoMomHHKa KamnHTaHa;

39 — Kalota
GoumaHa;

HHCHHEpaTop;
30 — Gaccelln;

Bpaua;
HHKa;
KaloTa

53 — TpaHCJASALHOHHAas

49 — KaoTa JOonKepMaHa;

JKunnle H o6LIeCTBeHHKiE ITOMELLEHHA 3KH-
nmaxa M [acCaXXHPOB JOXKHBI OBITh YAOGHBI
115 obutanusa giofef. dtH TpeGoBaHHA peraa-
MEHTHpYIoTCsl B Halueil crpaHe CaHHTapHBEIMH
npaBusamMu Ajas mopckux cynoB CCCP, nouso-
XMeHHsIMH MexxayHapoaHolt koHBeHuud 1970 r.
0 noMelleHHX MAJsl 3KHnaxa, IlpaBumamu
Peructpa CCCP, a Takxe ' yCTaHaBJIHBaKOTCS
BEJOMCTBaMH, 3KCIIyaTHpyIOUUMH cyha. OHH
OnpesessiioT MHHHMAJBHYIO [MJIOMAAb, Kyba- .
TYPY H BBICOTY XHJBIX H OOILECTBEHHBIX TMO-
MeLIeHHH, a TaKXe HOMEHKJAaTypy oGOpyRo-
BaHUusd, HEOOXOAHMOro AJs CO3LAaHHS HOpMAaJb-
HHX OnToBbiXx YycnaoBuit. Illupuna mnpoxonos,
VKJIOH M IIHpPHHA TpamoB, INPOTHBOMOXAap-
Hbleé KOHCTPYKTHBHBIE MEPOMPHATHS H ApYTHE
TpeGoBaHHA 0€30MaCHOCTH TaKXKe perjaMeH-
THPYIOTCA. :

KoMcocTaB pasmemaimor, Kak NpaBHIO, B
oJHOMeCTHHIX KawTtax (puc. 5.11), npuuem
KalOThl CTapluero KOMCOCTaBa — KalHTaHa,
cTapuwero WTypMaHa H cTapiiero (rJaBHOro)
MEXaHHKa — COCTOAT M3 KabuHeTa, CrajbHH
¥ Tyaseta c BaHHOH (fymem). Ha Goabmux
cynax GJ0OK KamHTaHa HMeeT TaKXe CaloH,
a BCE KAIOTHl KOMCOCTaBa — TyaJieT ¢ JAYIIEM.

Komanaa (psiioBOH COCTaB) pa3MellaeTcs
B OJHO- H JIBYXMECTHBIX KaloTax, o60pyroBaH-
HbIX BCeM HeoOXOAHMBHIM (Ha Cyhax, TAE
HEBO3MOXHO MPEAYCMOTpPeTh B KamJIOH KaloTe
SKHMaXka CaHy3eJ, ero mnpeiycMaTpHBAIOT He
fosiee ueM Ha KaxJAnie LIeCTb yesaoBek). B xax-
JOf KawTe MOMHMO MATKHX OLHO- H JBYXb-
ApYCHBHIX KoeK (MHHHMaJbHBIE BHYTPEHHHE
pasMepnl Koiiku — 1900x 800 MM) wHMeloTCs
IHBaH, CTYJbsl (Kpecso), mKadbl A5 OJEXKAH,
MUCBMEHHBIH CTOJ, TMOJNOYKH AJs KHHT H Tpa-
¢uHA CO CTAKAHAMH, YMHBaJbHHK C TOpsvYeH
H X0J04HOH BoZo#l (HA COBpeMEHHBIX CYNepTaH-
Kepax — TyaJieT ¢ AylieM).

Bce karoThl 3KHnaxa oOGOpPYAYIOT CHCTe-
MaMH KOHIMIMOHHDOBAHHS BO3LyXa, XOPOLIO
OCBEILlEHEl, HMEIOT €eCTeCTBEHHOE OCBEIlleHHe
yepe3 HJIJIIOMHHATOP.

CyzoBoe 060pyAOBaHKHe MOMEMIEHHA HITOTOBISIOT B
MOPCKOM HCIIOJIHEHHH, T. €. OHO MOXeT HOPMalbHO QyHK-
UMOHHPOBaTh B YCJIOBHAX KaykH. Jasa 3TOorO BeA
cymoBasi MeGesb, KOTOPYIO B OOBIYHBIX  YCJIOBHSX
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Puc. 5.11. [IlaanupoBxa
KHNBIX JIOMEIeHHH 3KH-
naxa Ha TPAHCIOPTHOM
CylHe: a — KaloTa KOoMcCo-
cTaBa; 6 — G6JIOK KalluTaHa;
8 — KaloTa KOMaHAH

MOXHO [lepeBHraTh, HMEeT IUTODMOBLIE KpPEIJIEHHSI, HafeXHO yJepIKHBAIOllHe
ee BO BpeMms witopma. CyjnoBhle KOMKH HMEIOT HeGoJblIof GYPTHK, NpenoTBpala-
IOWHKA nafeHHe ¢ KoHku nmpu kayke. Ha cronax mo mepuMerpy TakxKe CTaBAT
HeBblcokHe OypTHkH. Ha noakax, ocobenHo ¢ mocyioff, J/s KaxAoro mnpeaMera,
JeN1310T THe3fa-KpeisleHus. Bce nmpouee o6opynoBaHHe — DalHONDHEMHHKH, TeJe-
BH30DbI, TejleOHBI, HACTOJbHbIE JIAMIILL H T, I. — Takke CcHa(XKawT UITOPMO-
BbIM Kpen/ienHeMm. [l1s 6esonacHoro mpoxoia o KopHAopaM BAoJb mepefopok ycTa-
HABJHBAJOT LITOPMOBRIe MOPyyHH. IIpenycMaTpuBalOT HajeXKHOe KpelIeHHe Ka-
IOTHBIX JBepell KaKk B 3aKPHITOM, TaK H OTKPBITOM IOJIOMEHHAX.

O6uiecTBeHHbIE MOMEUIEHHS 3KHMAaxa, pacrnoJjaraeMble BOJH3H
KalwT, 060pyAYIOT C TAKHM pacyeToM, YToOHl CO3JaThb XODOLLUHE YCJOo-
BUA JJIA OTARIXA, OpHeMa MHIIH,

Eme Gosee komdpopTaGespHH KHjble B OOLIECTBEHHHIE MOMEIe-
HHSA JUIS IaCCaXXKHPOB HA naccaxkHpckux cyfax. OkeaHcKHe JaHHEpH,
KOTOpHE B MOC/eAHee BpeMs BCe Yalle UCHOJb3YIOT AJf COBEpIIeHHsA
JUIHTeNbHBIX MOPCKHX myTellecTBHi, o60pYAYIOT Kak JydllHe COBpe-
MEeHHble TOCTHHHIBI. Ilaccaskupm pasmeuwlanTcss B OfHO- H JABYX-
MECTHBEIX (peXe, YeThIpeXMECTHHIX) KaloTaX CO BCeMH YAOOCTBAMH.
[IpenycMaTpuBaioT = cajJoHB OTAbIXa, MY3bIKaJbHO-TAHIEBAJbHbIE
3aJibl, KypHTeJNbHBIE, pecTopaHbl, Kade, 6apbl, KOMHATH AJs HID,
Gaccefin, THMHACTHYeCKHH 3aJ, JETCKyl0 KOMHary, OHOIHOTeKy,
KHHO3aJ H 1p.

Hasi oTHenKH U 060pYAOBaHHS HJBIX H OOLIECTBEHHBIX - TOMelle-
HHH IIHPOKO NMPHMEHSIOT MJAaCTMACCHl H HOBhHIE CHHTETHYECKHe MaTe-
puansl. Oco6oe BHHMaHHe YIeNsieTC pPAa3MELIEHHIO OTKPHITHX Be-
paHA, coasipueB, GaccedHOB, CNOPTIJIOWIAJOK, 3aHHMAIOUIHX 3HAYH-
TeJbHYI0 TJIOIAAbL Ha BepXHell nanybe U manybax HaACTpOHKH B KOp-
MOBOH, 3amuileHHOH oT BeTpa wactH (puc. 5.12).
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Ha mnaccaXMpCKHX cCyaax Xu-
JEe H OOLeCTBEHHHE MOMElleHH A
[accaKupoB OTHAeJeHB OT COOTBET-
CTBYIOIHX INOMEIIEHHH 3KHMaxa.
[TosTomy Gosbuioe 3HauenHe npH-
AT KOMMYHHKALHSIM, T. €. NMyTAM
NepeMeIleHHs] NacCa)KHPOB H 3KH-
naxa no cyguy. M Tte u jppyrue
JAOJKHBI  MMeTb  H30JIMPOBAHHBLIH
" ApYr OT Apyra JOCTYN K 4CBOHM»
OOIECTBEHHEIM OMEIEHHSIM, 3 5KH-
llax, xpome TOro, M K pa60qHM
MecTam. [das storo o6opyAyioT cne-
IHa/JbHEIE MarHCTPaJbHEIE  KOpH-
JOPH M Tpanbl — pasfenbHO AJA
naccaxupoB H 3KHIaXa.

M3 X0351HCTBEHHBIX NOMEIeHH
HauOOJIbIIHA HHTEpeC NpeAcTaBJsieT
NHIEeGIOK ¢ TMPOBH3HOHHBIMH KJa-
IoBEIMH (puc. 5.13).

llpu naanuposke med6a0ka oco-
60 YYHTHIBAIOT B MNEPBYIO OyYepelb
yA0GCTBO TPAHCHOPTHPOBKU  GOJIb-
HBEIX B JlazapeT M U3 Hero. B usouns-
TOp 00s3aTe/IbHO N0/DKEH GHITh BXOA
¢ OTKPBITOH nanyGhl depes TaMGyp. Pnc. 5.12. [lporyJounsie H CHOpPTHB-
K koiike B H30JI5ITOpE IO/KEH ObITH Hple Najdy6sl M OTKpLITHIE KyIlajb-
NOAXOA € TpeX CTOpPOH. * Hble GacceiiHbl AHTJIHICKOrO Jajivepa

Cnejtnasibipie rpysosbie noMente- «Kyns Sinsaer 2»

HH Ha TIpy3oBHX CcyAax T py-

30BBI € TDIOM B, 3aHHMAalONKEE 0K0IO 60 % Ky6aTyphl OCHOBHOTO
Kopryca, oGOpYAYIOT B COOTBETCTBHH € HX Ha3HaueHueM. Jlamny
TPY30BHIX TpPIOMOB NPHUHHMAIOT BO3MOXKHO Gosbuledl (B INpenenax
TpeGoBaHH# ofecrieyeHHs! HENOTOIMJSIEMOCTH IPH 3aTOMJIEHHH ORHOTO
oTceka). MsHyTpH rpy30Boil TPIOM CyXOrpy3HOTO CY/iHA OOHIMBAIOT fepe-
BOM: 1I0 HACTHJIy BTOPOTO AHA OT GopTa 40 60pTa — CIJIOLIHBIM HACTH-
JIOM — naiiosom — U3 JOCOK TOJUHHON OKoJo 50 MM, yKJaAbiBae-
MBIX Ha HAyLIHe B [ONEPEYHOM HanpaBJIeHHH GPYcKM (J1aru) TOJILH-
HO#l mpumepHO 40 MM; 10 60pTaM — ChEMHBIMH JepeBSIHHBIMH GpyChbs-
My ceuenneMm 50X 200 MM — poibuncami, ycTaHABJAHBAEMBIMH BIOJb
TpioMa mnoBepx GopToBoro HaGopa Ha paccrosiinu 200—300 MM onuH
OT ApYTroro.

PLIGHHCH He TOJILKO H30JHPYIOT IPY3 OT CONPHKOCHOBEHHS C BAAX-
HbIM 60PTOM, HO H NPEAOXPaHSIOT IPy3 U 6OPT OT CAyYaHHBIX NOBPEX-
AeHu#. AHaJIOTHYHO TpIOMam OGOPYAYIOT W TPy30Bble TBHHICKH.

* O NJAaHHPOBKE MAIIHHHO-KOTEJILHOTO H HABHTALHOHHOTO OTIEJEHHH CM.
Bra.9 u 1.
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Puc. 5.13. IlnanupoBka numebs0Ka CYXOIpPY3HOTO CyfAHA

Ha cynax, nepeBo3smiux rpyssl, BhIIDyXKaemhble rpefidepom, fe-
PeBAHHBI nadoa B TPIOMax 3aMEHAT HACTHJIOM BTOpOrO AHa, YCH-
JIEHHBIM He MeHee ueM Ha 4 MM.

Ha cynax, nepeBossiiux 3epHO, B I'PY30BHX TPIOMax B HX Bepx-
Hell YacTH YCTaHAaBJHBAIOT BPEMEHHHIE CHEMHHE INPOAOJbHEIE Nepe-
6opku B JII1, BeIcOTOH, paBHOH MpHMEDHO !/3 BHICOTH TplOMa. DTH nepe-
GopKH, HasbiBaeMble wupmune-6opdcanu, NpelOTBpALAIOT Nepe-
ChIIaHHe 3epHa Ha OAHH 6OPT NPH KadKe CyJAHAa, KOTOpPOE MOXKeT
NPUBECTH K ONPOKHIbIBaHHIO cyAHa. [Hudrunr-60pAck M3rOTOBASIOT

Puc. 5.14. HIudTrHr-6opAcH B I'PY30BOM TpIOME N€pel no-
Ipy3koil 3epHa (Ha 3ajiHeM TiaHe BHJeH GOpT C TOPH30H-
TallbHHME  A€PEBSHHHIME DeBKaMi — PHOHHCAMH)
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H3 METaJIMYECKHX CTOEK H 3aKJaAHBIX JOCOK JUOO npeaycMaTpHBAIOT
LITATHBIMH M BBINOJHSIIOT B BHAE CKJAaAHBIX IHTOB (pHc. 5.14).

BHyTpeHHHe NOBEPXHOCTH pedpHIKEPAaTOPHBIX TPIOMOB TMOKPHI-
BAlOT TEIJION30JHPYIOLUM MaTepHaJOM H 3aUlMBAalOT JIHCTAMH H3
Jerkoro cmyapa. Takue TpiOMbl OGOPYAYIOT XOopouied BeHTU/sAuUel
H ycTpoWicTBaMH JUIS Pa3MELleHHs] W KpemJIeHHs Tpy3a: KJeTH — Ha
PLIOONPOMBICJIOBRIX  pedpHKepaTopax, 3TaKepKH — Ha 6GaHaHOBO-
3ax, KpIubs MOJ MOABOJOKOM — Ha CYAax HLJsA MEePEBO3KH Msica
H T I

Tprombl cnenHanH3HPOBAHHBIX KOHTEHHEPOBO30B HMEIOT SYEHCTYIO
KOHCTPYKLHIO, T. €. COCTOAT H3 06pa3oBaHHBIX CMeEUHAJbHBLIMH Bep-
THKAJbHBIMH CTOHKAMH HANPAgASOUUX A4€€K, B KOTOPbIE BCTaBJSAIOT
KoHTeliHephl. Ha cynax Tuma «po-po», aBTOMOOWJIBHBIX HapoMax H
APYTHX CyAaX, NepeBO3SLIHX KOJECHYI0 T€XHHKY, T'PY30Bbleé TPIOMEI
H TBHHAEKH OGOPYAYIOT CNelHaJbHBIMH KpemnJIeHHSIMH AJS packpen-
J€HH B HHX TpY30B — aBTOMAalUIMH, TpedJepoB, KOHTEHHEPOB,
a TaKXe MpelycMaTpPUBAIOT XOPOLY BeHTHJAAUHIO (10 20 o6MeHOB
B03dyXa B uac), NpelylpexAanllylo oO6pa3oBaHHE B3PLIBOONACHBLIX
KOHUEHTpauuil napoB GeH3HHA OT MEPEBO3UMBIX ABTOMAIUMH.

HenapexuoctTh KpenaeHHH MOXET NPHUBECTH K CMELIEHHIO T'py3a
NpH Kadyke, yAapaM H BO3TOPAaHHIO OT YJapoB TOMJHBA B aBTOMa-
UIHHAX, a NpHeM BOABI B TPIOM AJs TYUIEHHs MOXKapa — K uypesmep-
HOMY KpeHy U THbenH CyAHa OT NOTEPH OCTOHYHBOCTH.
§ 6.6. UsonAuuA, 3awmMBKa KW OTAENKA CYAROBLIX NOMELISHHH,
Many6Hble NOKPLITHA

Bce cynosble noMelneHHsi, pasmellaeMble B MeXAyNanayOGHHIX Mpo-
CTpPaHCTBaX, pa3leneHbl Pa3NUUHOrO poja nepebopxamu U 6vi20pod-
Kamu} MPUYEM HEKOTOPhIE M3 HHX SIBJSIOTCA YacTbl0 KOHCTPYKLHH
KOpmyca H BBIIOJHEHBl M3 CTaJM HJH JeTkoro cmiasa. M3 cranm
H3TOTOBJSIIOT TaKxe nepe6OpkH, pasjessiollde NMOMeIleHHs Ha [po-
THBOMOXAapHbIE 30HBI H [PENSTCTBYIOUHE PAacCNpPOCTPAHEHHIO OrHS.
OnHako . 3HAUHTENbHYI0 YacTb BBHIFOPOAOK, OOPa3yIOIHX KalOTHI,
M3I'OTOBASIIOT . H3 TOHKHX JIHCTOB aJIIOMUHHEBO-MarHHEBOTO CIJ1aBa
Ju60 u3 acOOApEeBECHBIX WJH [PYrHX IMJIMT, H3 KOHCTPYKIUHOHHO#M
naact™accel. [l KpenneHHsl BBITOPOJOK YCTAHABJHBAIOT CHELHAJb-
HBIl MeTaJJIM4ecKH# HWJH JepeBsHHbIH KapKac — ofpewiemmuux, Ko-
TOPBIH 3aIUMBAIOT KOHCTPYKIHOHHBIM H H30JAALHOHHLIM MaTepHaJoM
H [OKDBLIBAIOT CHApYyXH OTACJOYHBIM MaTepHajoM (puc. 5.15).

M3oasuuad cyAoBHX nNomMemeHHH Heob6XoAHMA
A/ NpefoTBpalleHHsl NPOHHKHOBEHHA OTHs (NPOTHBONOXKAapHas H30-
Jgsauus), temya (tensioBasi U30JAUMSA), UWIyMa (3BYKOBas H30JALHA)
H Bub6paunu (BUGpoAeMnUpPYIOIHE NOKPHITHSHA).

B kauecTBe H30JHPYIOLHX MaTepHaNOB paHblle IHPOKO MpPHUME-
HAJH aJlOMHHHeBYI0O GOJbTy (TepmaJb), CTEKJOBOHJOK, MHHepaJb-
HBI BOMJIOK, NPOGKOBbIE IVIHTHI (3KCMAH3HT), KPOIUEHYI0 MPOOKY,
ac6ecToBhie- TKaHM, LIIAKOBAaTy M np. B Hacrofdinee BpeMsi Bce yaiue
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Puc. 5.15. Koncrpykuus Jer-
KO#f BBITOPOIZKH (momepeutoe
CeucHHe).

I — noanany6uwt Habop; 2 —
HaKJaAaKkH; 3 — KOMHHICB; 4 —
KT, BBHICOPOAKA; 5 — JHHOJEYM;
6 — nany6Hoe TOKpeiTHe (Ma-
cTHKa), 7 — nanyGHBIl HaCcTHJ
(cTaJbHOH Kopnyc)

NPHMEHAIOT CHHTETHUECKHE MaTepHaJH,
IOCTABJIAEMBIE XHMHUYECKOH [IPOMBIIILJIEH-
HOCTBIO, B TOM HHCJ€ NJHTH H3 MNOPH-
CTOro IVIACTHKA, MEHOIMIacTa H CTeKJo-
BOJIOKHA H Ap.

Sawuska usoryuu Heo6XoAHMa /IS
NpUJaHUS TIOMEIIEeHHI0 XOpOLIero BHAA,
a Takxe [/ 3allHTHl H30JSILHH OT
MexaHHuecKHX mnoBpexaenuil. [las storo
HCTIOJIb3YIOT JIACTHI M3 JIETKHX CIUIABOB,
(daHepHBIe IIHTHI, CJOHCTHIE IJIACTHKH,
LPEBECHO-BOJIOKHUCTHIE IUIHTH, OTAEMaH-
Hble NOJl LeHHbE TIOPOAHL JiepeBa HJIH OK-
panleHHble MacJAHOH KpackoH H JIakoM,
B 33aBHCHMOCTH OT Ha3HAYeHHS IOMe-
menus.

KOHCTPYKTHBHO 3alllMBKY BBIHOJHSIIOT
no oO6pemeTHHKY HWJIH ImuTaMu (pHC.
5.16). TlocnenHuit cnoco6 nporpeccHBHEE,
TaK KaK MO3BOJsIET GOJbiyi0 YacTb OT-
LeJIOUHBIX paBoT nepeHecTH ¢ CyJHa B Liex.
[Ipy npHMeHeHHH MOJYJBHOTO METOAA
dopMUpoBaHHSA H OGCTPOHKH NOMeIleHHH
HX pasMepbl BHIOHPAOT KPATHBIMH PHHS-

TOMY MOAYJIO, T. €. 6a30BOMY pasMepy, KOTOPHIH KJaJeTcsi B OCHOBY
pa3MepoB THIOBLIX IIHTOB H 3JIEMEHTOB 3alUMBKM. Biaromapst npu-

Puc. 5.16. KOHCTpYKIHSI 3aUIHBKH [0 MeTAJJIHYECKOMY OGDEIIETHHKY.
] — KOMHHIC, 2 — MeTaJJHuYecKHlf oOGpelleTHHK; 3 — KODOTHUHK-YTrOJbHHKH;

4 — 3anonHHTeAH JJA KperJeHus OGOpYHNOBaHHS;

5 -— BHHTH; 6 — JIHCTH

3aIIHBKK (H3 JIerKOro aJioMUHHeBOro cmiapa); 7 — pacKsiafKa yrjosas; § —
napycHHOBaA NpoKJAaaKa; 9 — HJIHHTYC
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MEHEHMIO CNEeIHAJbHHX KOHCTDYKTHBHEIX SJIEMEHTOB [IJS1 CTBIKOBRIX
H YIJOBHX COEJMHEHHH 3apaHee H3TOTOBJEHHHX IIHTKOB 3allHBKH
TPYZAOEMKOCTb paboT mno o6CTpOHKE MOMEIIeHHH Pe3Ko COKpallaercs,
a KayecTBO — INOBHIIIaeTcsA. [109TOMy MOAYJBbHBIH MeTOR OGCTPOHKH
CYLOBBIX HNOMEHIeHHH B HacTosillee BpeMsl SIBJSIRTCS] OCHOBHEIM.
JJIg  H3rOTOBJMEHHS 3amMBKH OOJBbIIHHCTBA [OMEIECHHH npHMe-
HSIOT HOBHIE KOHCTDYKIHOHHO-H3OJSUHOHHEIE MaTepHaJBl — MapH-
HHUT, HENTYHHT, YEPHOMOPHT, IHartepM, acbocuaur-609 u np., obau-
LOBaHHbIE MO IOBEDXHOCTH [AEKODATHBHHIM [IJTaCTHKOM.

Ansi omdeaku sicuabix u 0OWECMBERNbLX NOMEWEHUL HCIIONb3YIOT
[IPEHMYIIECTBEHHO HOBBIE CHHTETHYECKHE AEKOPaTHBHO-OTAETIOYHbLIE
MaTepHaJIbl: CJOMCTHIE IIJIACTHKH, UBETHOH NaBHHOJ, Da3J/IHYHBHIE 3a-
MEHHTEJH KOXH, JeKOPAaTHBHHIC OTrHE3allUTHbHIE TKAaHH, XYyLOXe-
CTBEHHYIO DOCIHCL CTEH H IIp.

Ioxpoimus nasy6 BHINOJHAIOT C IOMOIBIO CIIELHAJbHBIX MAcTHK,
KOTOpEIE B XKUJILIX [IOMEIICHHSX NOKPBIBAIOT CBEPXY LBETHBIM JIHHO-
geymoM. Ha OTKpPBITHIX yuyacTKax nany® NPHMEHSIOT HEeCKOJb3fAllue
MacTHKH. [Tany6wl epeBOM B HacTOsLIEE BPeMsl TOYTH HE TOKPHIBAIOT.
Ha nexoTopble yuacTkH many6, TaM, Iie HeoOXOAHMa 3BYKOBas H30-
Aaudsa (manpumep, B KOPHIODPAaX), HAKJaJLIBAIOT CIIENUAJNbHLIE TM0-
KPEITHS Ha pe3HHOBOH ocHoBe. C 3TOH ke Leabi0 NManyObl B KaloTax
HHOTZa TOKDHIBAIOT CHHTETHYECKHMH KOBPaMH.

KoHTponbHble BONpOCH .
1. Tlepeuncaure ocHOBHBIE (OPMBI HOCOBOA M KOPMOBOH OKOHeUHOCTeH CcylHa.
2. Uto 03HaUalOT NOHATHA <NOrH6b GHMCOB» H ¢CEAIOBATOCTb» NanyOGhI?
3. HasosuTe ocHOBHBIE OTCEKH OCHOBHOI'O Kopmyca.
4. Urto oTiuyaer py6ky OT HaacTPOHKH?
5. Ilepeunciute OCHOBHBE THNH CYLOBHX NOMEI(EHHH.

]

MnaBa wecTtan

HOHCTPYHKUHA
HOPIYCA

"§ 6.1. TloHATHe O MpPOYHOCTH cypHa

KoHCcTpyKuMH KOpIyca CyJHA AOJKHBI OLITh JAOCTaTOYHO MPOYHBLIMH
H XKECTKHMH, T. €. CIOCOOHBIMH BLIAEPKHBATb JEeHCTBYIOLIHE Ha KOp-
nyc cuasl 6e3 pa3pylleHHH H HEJONMyCTHMBIX AedopMalHi.
Kopnyc cysHa HCHBITHIBA€T HATPY3Ky OT COGCTBEHHOH MaccCHI,
Maccht IIEpeBO3UMOTO TPY3a, 3amacoB U JiaBjaenuss Boawl. Cusst éeca
(maxecmu) xopnyca CcynHa, €ro MeXaHH3MOB, OCOPYIOBaHHs,
a TakXe NEPEBO3HMOro rpy3a H CYJOBHIX 3anacoB (TOIJIHBA, BOXBI,
MacJa, TNPOBH3HH H 1Np.) AEHCTBYIOT B MeCTe pACIOJIOKEHHS 3THX
COCTAaBJIAWLIAX Harpy3KH MacC H HalpaBJeHh BePTHKAJbHO BHH3
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Puc. 6.1. Harpyaka cyana: @ — KpHBasi CHAl Beca, 6 — KpHBas CHJ NOX-
LepXaHHs (C NPHBEIEHHeM K CTyneHWYaTOR KPHBOH); 6 — HaJOXEHHEe KDH-
BOW CHJl Beca Ha KPHBYIO CHJ NOJJAEpXKaHHs;, ¢ — DPe3yJbTHDPYyKoWas KpH-
Basl HATPY3KH, JelcTBYIOWeEH Ha CYRHO.

I — u3GHTOK CHN Beca; 2 — H3CHTOK CHJ MNOALEPXaHHSA
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Puc. 6.2. Msru6 cyiHa Ha BO/HEHHH: @ — HA BepIUHHE BOJHHI
6 — Ha NOLOUIBE BOCJHHL,

! — Boleniu# H3 BORLI O6neM; 2 — powenmiuli B Boay obmem; [ —
cTpenKa nporiaba Kopnyca oT AeHCTBYOIIUX Ha HEro CHJ

(puc. 6.1, @). Cunbl maBAeHUS BOABI — Cuabl no00epscarus — Mpo-
[OpIUOHAIBHE O0BEMY MOCPYKEHHOH 4YacTH cyjpa B JaHHOM MecTe
H ﬂeﬁCTBy}OT BepTHKaAbHO BBepX (puc. 6.1, 6). CylMMapuas Harpyska
OT JeHCTBHS 3THX CHJ BRI3BIBAeT obwuil npoaommbzu uzeub cypHa
(puc. 6.1,8 u o).

Cuuel Beca (TSKECTH) CYAHA M TPy3a B TEUEHHE peuca MOCTOSTHHBL,
CHJIBI BeCa (TsIKEeCTH) CYAOBLIX 3aMacoB B TeueHHe pefica H3MEeHSIOTCH.
Onxako B KaKOH-TO ONpEJEJNEeHHBIA MOMEHT HX TaK:Ke MOXKHO pac-
CMaTpPHBATh Kak nocTossHHble. CHNBI NoAfepXKaHHSA B YCJAOBHAX TH-
XOH BOZBI NOCTOSIHHBL, @ B YCJOBHSAX BOJIHEHHS HENPEPBIBHO MEHSIOTCH,
B 3aBHCHMOCTH OT TOTO, Ha BEpIUHHE HJH MOAOLIBE BOJIHLI B JAHHBIH
MOMEHT HaxXOIHTCA CYIHO.

Korza BepuiHa BOJMHE HaXxoJAuTCs MOCPeJHHE JJIMHH CYAHA
(puc. 6.2) ¥ CuJBI MOANEP:KAHUS COCPENOTOUYMBAIOTCS B €ro cpeiHeit
4acTH, a2 B OKOHEUHOCTAX 0OpasyeTcsl H3OLITOK CHJ Beca (TSXKECTH)
H cyaHo H3rubaeTcsl cpelHeH 4acTbi0 BBepX, MOJydYaeTcsl TaK HasH-
BaeMblii nepeeub cyinHa. B cnenyrowuit MOMeHT CyAHO cpelHeil 4acTbio
nomagaeT Ha MOAOWIBY BOJIHBI, CHJBLL MOJJAEPXKAHHA 3J€Ch YMeHb-
mamoTes, HO o6pasyercsl H3GBITOK CHJ Beca (TAKECTH) — CYAHO
H3rH6aeTCsl CepelUHON BHHU3 — INoJydaercs npozub cyAHA.

CieflyeT UMeTb B BHAY, UTO H HA THXOH BOJE CYIHO MOXKeT HMeTb
neperu6 Hiyu nporuf — BCe 3aBHCUT OT B3aUMHOIO paclpelesieHHs
no JJHMHE CYJHA CHJ Beca (TAXKECTH) M CHJ NOAAEPIKAHHA. ‘

Bosuuxawomue npu oflleM NpOAOJbHOM H3rube Kopnyca Hanps-
JKE€HHA (T. e. OTHOLICHHE paBHOJEHCTBYIOWEH BHYTPEHHHX CHJ K IJIO-
IaJH [ONEePEYHOrO CeYeHHs)) MOCTHUrajoT HauOOJBIINX 3HAYeHHH
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Rledcmbumenshoe Levenue snbula-
CevenUe Kopnyca nenmngeo Gpyca

Puc. 6.3. CxeMa [JaBJeHHS BOAH u rpysa Puc. 6.4. DxsuBasnenTHbl 6pyc
Ha Kopnyc CylHa

B KpafHHX CBSI3AX KOPIyCa — B HapyxHOH OOIIMBKe QHHMIA H B Ha-
CTHJIe BepxHell naay6nl. I103ToMy npH NpoOeKTHPOBaHHMH H H3rOTOBJIE-
HUHM 3THX CBsi3efl Kopnyca UM yAaenseTcss ocofoe BHHMaHHE.

[ToMHMO CHJI, BBI3BIBIOWMX OOUIMHA NMPOAOJNBHBIH H3rub, Ha CyAHO
JEACTBYIOT MECTHbIE IONIEPEUHBIe Harpy3KH, IVIaBHBIM 00pa3oM JaBJie-
Hue 3a60opTHOH BOABI. Hem ruay6xe B BoAe HaxOAHTCSt KOHCTPYKLHS,
Tem GoJibllie JefiCTBYIOLlee Ha Hee AaBjeHHe Boawl (puc. 6.3). Kpome
TOrO, Ha KOPNYC AeHCTBYIOT TakHe JHHAMHYECKH NEpEeMEHHBIC H ynap-
Hble CHJIbl, KaK CHJIBl HHEPUHH NpH Kauke, YAapH BOJH H np. KoH-
CTPYKUMS Kopnyca CylHa LoJIKHa ofecneyHBaTb ero NMPOYHOCTL Kak
npH obmeM H3rube, Tak M NpH AeACTBHH PasjIHYHOTO POJAA MECTHBIX
Harpysok.

O6myw npodYyHOCTB Kopnyca of0ecreyuBalOT BCe Mpo-
JIOJIbHBIE KOHCTPYKTHBHBIE CBSI3M, HENpEpHIBHBIE Ha 3HAYHTEJNBbHOH
aavpe (6osee 15 %  aauubl cynsa).

MecTHY!lO npowHOCTB Kopnyca, IVIaBHRIM 00pa3oM
NpU BO3AEHCTBHH JaBJieHHS 3a00pTHOH BOABI H HaXOASILEroCs BHYTPH
KOpnyca rpysa H XKHIAKOTO TOIJIHBA, 00ecrneyrBaroT NJacTHHbI JHUIIA,
60pTOB, TNONEPEYHEIX H TNPOAOJBHBIX nepeCopok, a TaKke najiyd
(HCHbITbIBa!OH.lHX JaBJieHHe najy0HOro rpysa HJIH JaBJjeHHe BKaThI-
Baolleiics Ha naayly cyldHa BOJEL).

Jas pacuera MPOYHOCTH ONPERENAIOT AEHCTBYIOIHE HAa KOPIYC BHEILIHHE CHJIBI
H BbI3bIBAaeMble WMH B KOHCTDYKUHH HampsiXKeHHs H AeopMallMd M CPaBHHMBAIOT HX
¢ jpomyckaeMblMH. KOHCTpYKTHBHEIe DasMepbl NPOUYHBIX CBsi3eH KOpNyca MOPCKHX
IPaj¥KJaHCKHX CyJOB omnpejessioT no IlpaBunam kJjaaccHPHKalUH H TIOCTPOHKH MOp-
ckux cynoB Peructpa CCCP, peunnix — mo cootBercTBYiomuM IlpaBuiam Peunoro
Perucrpa PCOCP.

Onpenenenye ACHCTBYIOWINX Ha CYZHO NpH oflieM W3rHGe BHEMHMX CHJ CBO-
JHTCS K IIOCTPOEHHIO KPHBOH CHJ Beca (TSIXKECTH), OPAHHATH KOTOPOH ajre6panuyecKu
CKJAJHBAIOT HAa KaX<[OM YuYaCcTKe JJIHHH CyAHa ¢ ODAMHAaTaMH KPHBOH CHJ NOAAEp-
JKaHHUS.

Kpusyto cun seca (tsixects) (cM. puc. 6.1, @) CTPOAT Mo ZaHHBIM Harpysku Macc
CyAHa, pacnpelesnsieMoH B COOTBETCTBHH C MECTOINOJNOMXEHHEM KOHCTPYKUMH H IpY30B
BJOJIb Cy[Ha MEXJAY ABAJLATBbIO PaBHEIMH MO JJIHHE YUYacTKaMH — TEOPETHUYECKHMH
IUNALMAMH, HA KOTOPHE AEIAT IJIMHY CyRHa.
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Kpusyro car noddepscanus (cm. pue. 6.1, 6), NokasmBawIIyid HX H3MEHEHH6
HO JJIHHE CYJAHa, CTPOSIT KaK Jyis CYJHa Ha THXOH BOJe, TaK M Ha BOJHEHHH, T. €. Ha
NOJOIIBE UJIH HA BepIIHMHE BOJHH, IJIHHY KOTOPOA NPHHHMAIOT PABHOH IJIMHE CYNHA.,

Hafinennsle mo KpHBBIM CHJ Beca (TSXKECTH) M CHJ IOALEPXKAHHSI ACHCTBYIOIIHE
HA CYJKO BHEUIHHE CHJIH IO3BOJISIOT ONPeNeJHTDb usaubarowjuil momennt, Ha AeHcTBHE
KOTOPOro HpOBEPSIOT 00WYI0 MPOAOJBHYI0 MPOYHOCTL kKopnyca. Ilpu mpexnsaputens-
HOM IPOEKTHPOBAHHH KOPIYCA PacueTHHIH (HauGOJIbIIHH) H3THOAIOIHA MOMEHT MOMXKHO
NPUGMHKEHHO ONpefenuTb No dopmyne Mysn—= DL/K, tAe Myuz— uaruGaromuit
momeHT, kH-M; D — BomousmemeHnue cyiHa, T; L — gauHa cygHa, M; K — koad-
qmuuem, 3aBUCAIIMH OT THNIA CyIHA: LIS CYXOTDY3HHIX CYIOB K = 250A360 hib ¢4
TankepoB K = 350—420; nans maccaxupckux cynoB K = 300—350.

[pounocTh KaxJo# CBSI3H IPOBEPSIOT, CONOCTaBAsS s AEHCTBYIOIHE B HeH Hamps-
JeHUsl ¢ HonmyckaemuiMu. HopManbHble HampsikeHHs OT OOIIero H3ruéa, ZeHcTBy-
I0lllHe B JAaHHOH CBSI3H, OmpelenstioT 1o dopmyae 6 =Mp,/W, rie 6 — HopManbHEIE
wHanpsixkenust, H/Mm%, My, — usrubatowmuli mMomenr, kH-m; W — moMenT conpo-
THBJIEHHS] INIONEPEYHOro CEYEHHsl, COOTBETCTBYIOIMH IOJOXKEHHIO paccMaTpuBaeMoH
CBSI3H, M-CM2.

OnpepiejieHHe MOMEHTa COMPOTHBJIEHHS [ONEPEYHOTO CEUEHHS KOpIyca H3-3a
CJIOKHOCTH CEYEHHs BLISHIBAET HEKOTOPLIE TPYAHOCTH, MOITOMY IeHCTBHTENbHOE IO-
IEpeYHOe CeyeHHe KOPIyca 3aMEHSIOT TAK HA3bIBAEMEIM JKGUBANCHMHbIM 6DYCOM
(puc. 6.4). OH npencrasBasier cofoil YCJAOBHHHN GpyC C MOMEPEUHBIM CeUeHHEM, COCTAB-
JIEHHEIM H3 cocpejioToueHHbX y JI1 npaBHJABHBIX reoMeTPHYECKHX (GHTYD (OGLIYHO
NpSIMOYTONBHHKOB), IIOMALb H MOMEHT HHEPUHH KOTOPOTO PAaBHH IVIOWAJH H MO-
MEHTY WHEDUHH NONEpPEUHOr0 CEeYeHHs KOpILyca.

Takass 3ameHa JonycTHMa, TaK KaK 3HAaUYeHHE MOMEHTa COIPOTHBJIEHHSI COCTaB-
HON GasNKH, KaKOBOH SBJSIETCH KOPIYC CYJAHA, HE 3aBHCHT OT PacCHOIOMKEHHUs CBs3ed
HO IUHPHHE, a ONpPENESETCH PACIONOMKEHHEM HX IO BLICOTE. DKBHBANEHTHHIH 6pyc
HAIJIIHO IOKASBIBAET, KAK pPAacHpefefseTcss ILIOMaAb CEYEHHSI KOHCTPYKTHBHBIX
cBA3eH Kopmyca, IPHHHMAIOMUX yYacTHE B CONPOTHBIEHHH NMPOJCJALHOMY H3THEY MO
BHICOTE. YUUTHIBasi CHMMETPHYHOCTH CYJOBOrO Kopmyca oTHocuTenibHO - I, 3kBH-
BaJeHTHbIH G6pyC pacCYMTHBAIOT JUIS TOJOBHHBL CeYeHHA KopIyca.

[lpu onpenenenun pasmepoB mpoyHbix cBsizeH mo Ilpasmiam Pernctpa CCCP
HCXONAT M3 TJIABHEIX pa3sMepeHHH H KOHCTPYKTHBHOH CXEMBl KOpIyca, a Takixe YdH-
THIBAIOT OCOG@HHOCTH paioHa IKCIUIyaTalldH H HasHAaueHHs cylna. B wacTrocty, eciu
cynHO 6yaeT M1aBaThb B MEJIKOOMTOM JbIy B JIETKHX JIe[IOBBIX YcJI0BHAX DBantuii-
ckoro 1 UepHoro Mopefi, eMy npHCBaHBAaOT KJacc «/I3» U COOTBETCTBEHHO MOAKpeI-
JS0T gopuyc. Dosiee 3HauuTenbHLIE NOAKPENJIEHHS KOPIYca NPEIyCMOTPEHHl IS
CYZOB, INIABAOIUHX B Pa3peXeHHOM MeJKO6GUToM AbAY Baarafickoro Mopst (knacc«/12»)
H B DaspeeHHOM GHTOM JbIy CEBEPHHIX HeapKTHUeCKHX Mopefi Tuna Besoro (kaace
«/I1»). Eciu ¢ynHo upegHasHaueHo 1Jisl INIaBAHMS B GUTOM JIbAY apKTHYECKHX MOpeH
B TeUeHHe BCeHl HaBHTCAllHM, TO €rd KOPIYC MOAKPEIISIOT eule 60Jbile H MPHCBAHBAIOT
kjaace «YJI». Y, HakoHen, camuie MOIIHBIE JeJOBhle MOAKPEIJIEHHS MMEIOT Koplyca
CYIOB, NpelHa3HAYEHHKX s CAMOCTOSITENRHOTO IJIaBaHHA B ApKTHYECKHX H aH-
TAPKTHYeCKMX MOPAX NpH ToamuHe Jjbla go 0,5 M, a Takke B KPYMHOGHTOM JBLY
HJIH 3a JIEIOKOJIOM B TeYeHHe HABHTAlHOHHOTO MNEPHONA; HM IPHCBAMBAOT KJacc
«YJIA». CnenuanbHbie JelOBhe NOAKPEILIEHHR IJAs PEYHHX CY[AO0B, ILTABAIOLIHX
SNU30JUYeCKH . B GUTOM JbAy, DpenycMorpeHn Takxe I[lpasunamu Peunoro Peru-
crpa PCOCP,

§ 6.2. Cuctemnl Habopa. LLInauus

Kopnyc cyana npeicrasasier co6oit 060/04KY, COCTOSILYIO H3 TOpH-
30HTAJIbHEIX M BEPTHKAJbHHX IUIACTHH, NOAKPENJIEHHBIX OaJKaMH.
COBOKYMHOCTb MJACTHHBL ¢ MOAKPEILIAIONMME ee GaJKaMH HA3LIBAIOT
nepexpsTHueM Pasnuuaior druwesoe, Gopmosoe ¥ naiybroe
nepexpoumus (puc. 6.5). nsi KaxKAOro nNepeKpHTHS CYLOBOTO KOp-
Iyca ONOPHBIM KOHTYPOM CJYXKaT ApPYrHe CMEeXKHbIE MepPeKpEITHS.
[Moakpenasitole Kaxaoe nepekpuTHe 6alKk¥ HAYT B JABYX B3aUMHO
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Puc. 6.5. OcHoBHBIE NMepeKpPHITHA KOpIyca CyAua.
1 — puumenoe; 2 — Goprosoe; 3 — naayGHoe

!

NEepPNEeHAHKYAAPHEX HaNpaBJeHHAX: TNPONOJBHOM H MONEPEYHOM.
O6rIuHO HECKOJBKO GoJsee kecTKHX 0aloK, HAYIIHX B OAHOM Hampas-
JIEHHH, TOALEPKUBAIOT OOJbllee KOJHYECTBO MeHEee MKECTKHX 6asloK
Apyroro HanpabseHHA. IlepBble Ha3wBalOT MepeKpEeCTHR MH
CBA3AMH, aBTOPle —0aJKaMH FrJ1IaBHOTO Hamnpas-
JeHHsda. IlppMepoM nNepexkpblTH MOMET CJAYXKHTb JIHHILEBOE Ie-
pexphiTHe TaHkepa (puc. 6.6). ,

B 3aBucHMocTH OT opHeHTauuH 6aJIOK TIJIaBHOTO HAaNpaBJIEeHHSA
Pa3NH4aloT NONEepPeYHYI0 HJH NPOJAOJBHYIO CHCTeMH Ha6opa CyAOBHIX
HepeKpHITHH. :

Ilpu nonepednoit cucmeme rnabopa {puc. 6.7, a) GaJKH TJIaBHOTO
HanpaBJieHHs HAYT TONepeK cyiHa — oT 6opTa K GOPTY HA AHHILEBBIX
H naJqyGHbIX NePeKPhITHAX HJH OT AHHILA K nany6e — Ha GOPTOBHIX
nepekpHITHAX. B 3ToM ciyuae JiuHHAf CTOPOHa TWIACTHH NEpeKphl-
THS, OrpaHHYEHHBIX HAaGopOM, pacno/ioxeHa nonepek cyAHa. O6mas
NpofOJbHAS INPOYHOCTb obecreudBaeTcs HapyXHOH OOWHBKOH, Ha-
cTuJaMH naigy6 M KOHCTPYKLHeH BepTHKAaJbHOIO KHJs.

Ionepeunylo cucTemy HaGopa BceX CYJOBBIX MEPEKPBHITHA MpHMe-
HSIOT, KaK NpaBHJO, Ha HeGOJBUIMX CYAAX C OTHOCHTENbHO MaJIbIM
OTHOILEHHEM JJIHHBI CYAHA K BhicoTe 60pTa; Ha KPYNHBIX CyJax nomne-
pedHylo cHcTeMy Halopa HCHOJB3YIOT B OCHOBHOM TOMBKO Jisi 6opTO-
BBIX I€PEKPHITHH.

Ilpu yBesHYeHHH Da3MepoOB CyAHAa H OTHOLIEHHS MJIHHBI KOpryca
K BHICOTe GOpPTa CTAaHOBHTCH BCe TPYAHee OGECMEYHTb NPOAOJIBHYIO
NPOYHOCTb H JKECTKOCTB KOpnyca, Tak KakK TOJIIHHA HapY»KHOH
o04IMBKH BO3pacTaeT H Macca Kopnyca yBeauunBaetcs. Ilonepeynas
cucreMa Habopa BepXHeill masyOsl M JHHILA CTAHOBHUTCA HEBRINOLHOMH.
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Puc. 6.6, Jummenoe nepexkpreiTHe TaHKepa

Ilpu npodossroii cucmeme nabopa (puc. 6.7, 6) 6aJKu raaBHOrO
HanpasJieHHsl pAacroJarailoT BJIOJb CYIHAa, a NepeKpecTHble CBA3H
B BHAE paM — ronepek. B 3ToM ciydae NJMHHAs CTOpOHAa NJACTHH
nepekpHITHA HanpasJeHa BAOJb CyAHAa. DJaronaps GoJbLIOMYy KOJH-
YeCTBY NPOJOJBHBIX peep KeCTKOCTH YAaeTCsi C MEHbIIMMH 3aTpa-
TaMH MeTa/sla 06ecneduTb YCTOHYHBOCTb MEPEKPLITHH B MPOAOJBHOM
HanpasJeHUH, YTO JaeT BHIMIDHIL B Macce Kopmyca.

[Tpogonbryio cucreMy Ha6opa NDHMEHSIOT JJs JAHHIIEBBIX, na-
JyOHBIX M, HMHOTJA, OOPTOBBIX MEPEeKPHITHH HAa KPYNMHHIX, a TaKkKe Ha
6BICTPOXOAHBIX MOPCKHX CyZax (TaHKepaX, MacCaXHPCKHX M Tpy30-
MaccaXXHPCKHUX, GOJBLIHX CYXOTPY3HBIX CyJax, .GBICTPOXORHBIX KOH-
TeliHepoBO3aX, OOJNBIIHX NMPOMBICJOBBLIX NJIaByYHxX 6a3ax H T. m.).

Kpome yncTo nomepeyHod W NMpoROABHON BCTpedaeTcs CMellaHHas
(«xeTyaTas») cHcrema Habopa.

Ilpu cmewannod cucmeme (puc. 6.7, 8) HabOp COCTOMT H3 CETKM
NPOJOJbHBIX H NONEPeYHbX 06aNoK, pacCTaBJeHHBIX Ha NPHMEpHO
ONMHAKOBBEIX PACCTOSIHHAX JADYT OT Apyra, B CBfI3H C 4eM HeJh3s
BBIAGJAUTb M3 HHX OaJKH IJaBHOrO HANpaBJEHHS H NePeKpPeCcTHbIe
cBsi3y (KOHOHrypauus IUVIACTHH, OrpPaHWYEHHBIX Ha0OpOM, NpPUG/IH-
xKaercs K kBajgparty). ORHaKo, KaK NpaBuJO, NPH 3TOH CHCTEME mpe-
06J1aJa10T TONepeyHble CBA3H.

Bankun nonepeusoro Ha6opa YCTAHABJIHMBAIOT Ha ONpPENEJeHHOM
PacCTOSTHHH OLHY OT JAPYro#l, Ha3biBAMOM WINAH20YMHbIM PACCMOs-
Huem. TIpoMeKyTOK MexAy 3THMM GasNkaMU Ha3bBAIOT wnayuell.

a 9 8

Kopma Hoc
-——

Puc. 6.7. Cucremn Habopa: a — nonepeuHas; 6 — NpPOAO/IbHAS; 6§ —
CMelanHas

5E. T, Dpuz 129



InanroyTel, Ha KOTOPHIX YCTaHOBJIEHH! OaJKH I[ONEPEYHOro Ha-
6opa, HaSHBAIOT NPAKMUUECKUMU WNGH2oYMamy, B OTAHYNE OT Teope-

THYECKHUX, HJH TIPOCTO u,maﬂeoyma/uu

[lpu nonepeyHo#t cHcTeMe HaGopa HOPMaJbHOe IUNAHTOYTHOE PAacCTOSHHE B Cpel-
Hell vacTH cygHa mo [lpaswaam Peructpa CCCP S, = 0,002L + 0,48, rne L —
IJMHHA CYLHAa MEXIY NepleHNHKYJASPaMH, M.

Jonyckaemoe OTKIOHEHHE BeJHYHHH ONpENe]EeHHON MO (opMyJe IIMalHH
paBHO +25 % . B dopnuke u axTepnHke Ha cyfax JioGHX PaaMepOB IINAlHA, PaBHAS
6osee 600 MM, kak mpaBuio, He pomyckaercsi. Ha paccroshuu 1o 0,2L or HOCOBOIO
MepNeHJHKYJ/Ispa UINAlHs He No/MKHA OuTh Gosee 700 MM,

UTo6H cO31aTh NPENNOCLUIKH AJsi Goslee HPOKOH YHHOUKALHK, HOPMATH3AHH
H CTaHJAPTH3aUMH B OGJNACTH CyJNOBbIX KOPNYCHBHIX KOHCTPYKUHH, A€JbHBIX Belue
H yHIaMeHTOB, IPH IDOEKTHPOBAHHH CYIOB OIpefesseMble NPHBEJIEHHBIMH BLIIe
[Mpasunamu Perucrpa CCCP minaHroyTHble pacCTOSTHHSI NPHHHMAIOT OKPYIJIEHHO,
a umenHo: 500, 550, 600, 700, 750, 800, 900, 1000 mMm.

IIpu npopoabHOH cucteme Habopa pacCTOsHHSI MexAy OalkaMH TJIaBHOTO Ha-
NP aBJeHHs — NPOXOJbHBIMU pefpaMu — MO TEXHOMOTHYECKHM COOOpaXKeHUsM NOMK-
HO ObiThb He meHee 500 MM y cyxorpysHux cynoB u 600 MM — y TaHKepoB.

§ 6.3. OcHoBHblE HOHCTPYKTHBHbIE 3NEMeHTbl Hopnyca

O6Gosnouka kopnyca, cocrosiiast W3 AHHLLEBOrO, ABYX OOPTOBHIX H
najsy6HOro MEepeKpHITHH, TIOAKpENaseTcs H3HYTPH MONEpPEeUyHBIMH
M TpPORONBHEIMH MNepe6OpPKAMH H TPOMEXYTOUHBIMH mnanyGamu H
nnatpopMamu, HeEOOXOAHMOCTb KOTODHIX, @ TaKXe HX KOJHYECTBO H
pacrosioXeHHe OINPEeReJsIOTCH pasMepaMd H. Ha3HaueHHeM CYyJIHaA.

BMmecte ¢ OKOHEWHOCTSIMH H IITEBHSIMH OHH 00pasyioT OCHOBHOH
KOPIYC U OTHOCATCHA IIO3TOMY K UHUCJAY OCHOBHbLX KOHCMPYKMUBHGLX
snemenmog kopnyca. Hapsimy ¢ 3THM BaxKHYIO poJb B (OpMHPOBaHHH

123 45 678 310
29
28
27| g
2%~ * Puc. 6.8. ITonepeunsift pas-
! pes CyXorpysHoro cypsa.
4 I — nnanmHps; 2 — crofika
. dbanbwbopra; 3 — noJsoca
25_]] BaTepBefica; 4 — GHMC paM-
| HEA; 5§ — HacTHA nNaayolw;
24 6 — KapJiHHIc; 7 — pe6po
i TNPOAOABHOE; 8 — KOMHHrc
A N0Ka; 9 — nunanepc; [0 —
23 /” 6HMC KoHuesofi; [/ — cTolt-
1 12 Ka nepe6opku; /2 — nepe6op-
' Ka HenmpoHmullaeMad; I3 —
H 4 HacTHA BTOpOro AHa; [4 —
i KHJb BepTHKaJbHHA; [§ —
22 13 KHJIb TFOPH3OHTANbHEM; [6 —
| ; | CTPHHrep pauHmesod; [7 —
’ - OfIUHBKA HapyXHa#d JHHIe-
i Bag; I8 — ¢nop: 19 — naucr
, | KpaAHU# MeXAYAOHHUNN; 20 —
, : KHAb CcKynosoll; 2/ — mosc
- : CKyJioBOH; 22 — wmmasxroyr
-21 14 'rg}ouﬂun; 23 — GuMc; 24 —
O6GlIHBKAa HapyxHas;, 25 —
o o109 Qo OO 0|0 DINauroyt TBHHAEYHHH, 26 —
—Ur—f J\.;‘:ﬂ? KHHUa GuMcoBas; 27 — IUHp-
20 19 B 17 )y CcTpeK; 28 — YroJNbHHK CTDHH-
76 15 repenf; 29 — danpw6opt
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Puc. 6.9. [Tonepeunwfi paapes HedreHaJHBHOrO CynHa

] — YroabHHK CTPHHTEPHHA; 2 — INAHroyT paMHuH; § — nepe6opka
npoposibHasi; 4 — cToifika JoKoBas; 5 — pe6po NPOROALHOE;, 6§ —
KapJHKHrC; 7 — OHMC pamHHHA; 8§ — nepe6Gopka DonepeuHas; 9 — cTof-
Ka nmnepeGopku; 10 — wnaHroyr; [/ — cTpHHrep GoprtosoH; [2 —
weabd; [3 — KHAb TOPH3OHTaAbHuA; [4 — KHAb BepPTHKaJbHRL;
15 — ¢dnop; 16 — KHHHa cKynosas; [I7 — nosc cKynaosofi; 18 —
pacnopka; 19 — KHHLIa OHMcoBas; 20 — IIHPCTPeK

KOpNyca HrpaioT U JApYyrue KOHCTPYKTUBHEIE 3JIEMEHTHI: BLITOPOILKH,
WAaXThl, NHJJIEPCH, KOMHHICHI JIOKOB, HaJCTPORKH H pyOKH, a TaKxe
¢GbyHIaMeHTHl MOJ pasfiHYHble MEXaHH3Mbl. DOJBUIHHCTBO 3THX 3Je-
MEHTOB MOKa3aHO Ha IONEPEYHHIX paspe3ax CYXOTPysHOro W Hegre-
HanuBHOro cypoe (puc. 6.8 u 6.9).

6.3.1. Hapymuaa obwmnBka, nanyGHbii HACTHA
H HACTHA BTOPOro gHa

Hapy»xHasi ofriBKa, HacTHI nany6 ¥ HACTHJ BTOPOrO [iHA SIBJASIOTCS
OCHOBHBIMH CB$35IMH, ONpeIeNAIONHMH OOIYI HPOJOJBHYIO NpOY-
HocTh Kopnyca. OJHOBpPEMEHHO OHH 00pa3yloT HEmpOHHUIaeMYIo
0007104KY, KOTOpas NpeloTBpanlaeT MonajaHue BOAb BHYTPb CYyJHA
cBepxy (HacTusn BepxHeH many6nl), obecrneunBaeT MJABY4eCTb CYAHA
(HapyxHas o6IIMBKA) U HENOTONJISIEMOCTb TPH MOBPEXIEHHH HAPYXK-
Hol OoOWHMBKH Auuuma (HacTua proporo AHa). Kpome Toro, HacTux
BTOPOro AHa of6pasyeT MeXAYAOHHOE NPOCTPAHCTBO.

Hapyxuasa o6wHBEKaAa npeicTaBisfeT psi MOACbEB, CO-
CTOALIMX M3 OTHEJbHBIX JIHCTOB, PACIOJIOXEHHHIX NIJIUHHOA KPOMKOH
BIOJb Kopmyca cynHa. lllupuna nmosiceeB — 1,5—2,5 M, a Ha Kpyn-
HEX cylax — 3,0—3,2 M. Jlauna auctoB — Ho 16 M.

Pas6upka napyxHo#l OOGLIMBKH Ha MNOSACbS NPOH3BOJUTCH Ha
yepTexe pacCTAXKU HapyXHOH OOWHUBKH
(puc. 6.10, a), koTopbiii mpencTaBisieT CoG0il Pa3sBEPTKY HAPYXHOK
OOIHBKH OLHOFO GOpTa HAa MJIOCKOCTb. TaK Kak IMPHHA PaCTSRKKU
HapyXHOH OGIUMBKH B OKOHEYHOCTSIX MEHbile, YeM B CpejlHed 4acTH
CyIHa, NosiCbsl HAPYXHOH OOUIHBKY B palioHE OKOHEYHOCTEH HAYHHAIOT
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Puc. 6.10. PacTaxkka HapyXHOR OOWMBKH (@) M HacTHAa BepxHedl
nanyGu (6).

1 — ropH3OHTANbLHBIA KHJAB; 2 — cKyJoBOft mnosc: 3 — norepsit; 4 — MHp-
cTpek; 5 — Ganbw6opr; 6 — cAex NonepeuyHod rnepeGopPKH; 7 — nNanyGHHA
CTPHHrep .

cyX)atbcs. Bo m3bexaHne upe3MepHOrO CYXEHHSI B 3TOM cJyyae
BBOJSIT nOMepPsid, T. €. NMOSIChs, B KOTOpPble NMEPEXONST JBA CMEXHEIX
CYXeHHHX [Mosica, 3aKaHUHBAaeMble B OIHOM CEYEeHHH.

ITosicess HapyxkHO# OOIMBKH, 0OpasyiollHe ee IHHLIEBYIO 4acTh,
Ha3bIBAIOTCS JOHULISBLIME, 00pa3yoliHMH GOPTOBYIO yacTb, — 60pTO-
BLIMH. BepxHuil mosic 60pToBO#i OOIIMBKH HA3LIBAETCH WLUPCHIPEKOM,

nosic, MAYWHA MEXKIY IHHIIEM H GOpTOM (N0 CKYJe), — CKYA08bIM:
a CpeHHH MOSIC, PACMOJIOXKEHHBIH BIONL AHHIA cuvMmerphyno 11, —
20PUBOHMANGHIM KUAEM.

I'opu3oHTaNLHBIA KHAL B CpeiHell yacTH CYAHA JeNanT ToJlle
NPUMBIKAIOMHUX K HeMy noscbeB pauHmeBof c6muBku. IHupcrpek
TaKKe YTOJIAIOT (10 CPaBHEHHIO C OCTAJbHBLIMH NOSIChbiMH 6GOpTa).
TomuyuHa JUCTOB HapyKHOH OCMIHMBKH B OKOHEUHOCTSIX MEHBIUE, YeM
B cpeJHel yacTH cyaHa (Kpome CY/J0B JeJoBoro miaaBauus). Ha cyzax,
HMEIOUHX JIeJOBble MOJKpemnneHusi, 6opToBasi OOmHBKA B paloHe
BaTEPJIMHHH JeaeTcsl YTOJIIEHHOH — 3TO TaK Ha3bBaeMBH 1e006bul
nosc.

[Many6ublfi HacTHA Ha JHMCTH pa3CHBAIOT HA UEPTEKE DPACTSKKH
nany6soro Hactuaa (puc. 6.10, 6). Kpafinue npuMeKawoumue K GopTy
JIMCTHL NMaNyGHOr0 HaCTHJA COCTaBASIOT=NZAYOHoUl cmpurzep; €ro
JenaloT ToJile, YeM APYTHe JIHCTHl MajayOHOTO HACTHJA, H pacnoJa-
raioT BHOJbL cyAHa. Kpome Hero, WHOrja yTOJLIAIOT JIHCTBI, NPHMH-
Kaiomue x 6osbIuM BeIpe3aM B nanyGe, Hanpumep B pafioHe I'pyso-
BBIX JIIOKOB HJIH B MECTaX COEJHHEHHS C MOMEpPEYHHIMH nepefOopKaMH.
BuyTpennne snuCTH nmanyGHOTO HACTHJIA PACNONATAIOT BAOAbL HJH,
pexe, nomepek CyjHa — B 3aBHCHMOCTH OT HaJIHUHsl BHIpDE30B B Ma-
ayb6e H ymo6cTBa packpos.

Ins coepuHeHHSt JIMCTOB HAPYXXHOH OGIIMBKA M HACTHJIOB Manyl
H BTOpPOI'O JIHAa HCHOJL3YIOT CBapKy. B Buie HCKJIIOUEHHA HHOrJA
NpuGeranT K KJenKe — B MeCTe COeJUHEHHs NajybGHOro CTPHHIepa
C IIMPCTPEKOM, a NPH HEOOXOAUMOCTH O0pa30BaHHS TaK HA3BIBAEMhIX
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bapbepubix weoe — B pafioHe CKYJH H 1o BepxHeft many6e. Bapbep-
Hble IIBH, HAYIIHE BAOJb CYJHA, NPEenATCTBYIOT PacnpoCcTPaHEeHHIO
CAyuadHBHIX TpEWUHd IO BCEMY MONEPEYHOMY CE4EeHHI0 HAPYXKHOH
OOCLIMBKH H najy6el. B Hacrosiee BpemMs 6apbepHRIX KJCHAHBIX
IIBOB MOYTH He JeJaloT. '

6.3.2. OH HilleBLI & nepeKpLITHA

JIHHIUEeBEE MEpeKPBITHs HeboabwWHX CyaoB (MeHee 50 M) o6miyHO
COCTOST H3 Hapy:KHOH OOIIMBKH u 6GaJoK NpONOJNBHOrO H Momepeu-
Horo Habopa. ¥ cynoB anauHoil oT 50 mo 61 M B pafione MKO u B HOC
oT Hero A0 GopnuKoBO# nepeGOpKH, a y CynoB MJHHOH Gosnee 61 M
Ha BCeM [MPOTSIKEHHH Mex1y (opnuKoBOH H aXTEPHNHUKOBOH mnepe-
GOpKaMH B JHHINEBOE IEPEKPEITHE KPOME HAPYXKHOH OOHIUBKH H
Haopa BXOIHT HACTHJI H Habop BTOPOro (BHYTpeHHero) nHa, obpa-
3ys Tak HasbiBaeMoe 0Osoiiwoe Oxo. B pafione ¢opnuka, axTepnuka
U JHOTAHKOB, a TaKXe B pafoHe I'PY30BHIX TaHKOB H HaCOCHHX OTJe-
JIeHHH HaJIUBHBIX CYJAOB IBOHHOIrO JHAa, KAK IpaBHJIO, HE NperycMaTpu-
BaIoT. *

HaGop AHHmMEBHX nNepeKpPHTHH Ha cyjhax
6e3 aABoHHOTO pHa (puc. 6.11) cocTOMT U3 NPOROABHHX
CBsi3ell — BEPTHKAJbHOro KW/ M JHHUIIEBRIX CTPUHIEpOB, a TaKxe
nonepeuHsiX CBA3EH — o

AbHbLL KUAb TIpeACTaBJAET CO60H NPONOIBHYIO 6anxy,
uayinyio B JI1 ¥ sABASIONIyIoCS OCHOBHOH IIPOJAOJILHOH CBA3BIO KOD-
myca, yCTaHaBAMBaeMOW no BceH MJIMHE CYIHAa OT HOCa N0 KODMHI.
Ha nefoapinux cylax BepTHKaJAbHEIH KHJIb COeIUHAETCH BHH3Y C YTOJ-
IEHHOH II0JIOCOH, HaswiBaeMoH Opyckosoim xusem (puc. 6.12, a).
B ocranbHBIX CIyYafX HHKHHM IOSICKOM O6ajJKH CJOYXKHT CpPEeNHUH

R d)

Puc. 6.11. KoucTpyxuusi nuHmeBoro nepe- P
KprTHA 6e3 JABOHHOrO JHa (HomepeyHas )
cucrema Habopa).

] — BepTHKANbHHA KHJb, 2 — CTDHHrep; 8§ — 1
cnaowHofl $haop; 4 — peSpPo KECTKOCTH

Puc. 6.12. KoHCTpyKIHS  BepTHKaJbHOrO

KH/Ig Ha cyfax Ge3 JBoftHoro jHa: @, 6 —

B BHle TaBpoBOH GOaJKH N0 AHHIY; 6 — B BHAE NpPOroHAa moBepx ¢JOpPOB.
1 — BepTHKaJbHHM KHJb; 2 — TOpPH3OMTAJbHHA KHJL

* Ha coeerckux TaHkepax THna «Kprim», «[loGema» u «lImurpuit Menpenen»
. AAs1 Gonee HallexXHOH 3aIHTHI MOPA OT 3arpA3HEHHA He(THIO NPH CAYYafHHIX NOBpe-
KICHHAX IHHNA OPeAyCMOTpEHO ABOHHOE AHO (Y ABYX HOCHENHHX H ABOAHHE 6opTa).
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nosfic HapyXHOM OOIHBKH — zopusonmanvusii xuae (puc. 6.12, 6).
BepxHH# MOSICOK KHJIS BHIIOJHSIOT B BUAE FOPH30HTAJIbHOH IOJIOCH.

BepTukajsbHEIH KHJIb — 3TO, KaK NpaBuJO, Hepa3pe3Has 6ajka,
KOTOpasi paspes3aeTcs MEKAY GJIOpaMH TOJNBKO B OKOHEYHOCTSX, TIe
HapyXHasi OOLIMBKAa Ha4YHHAeT NPHTHKATbCA K HHKHEMY MOSCKY
TOPH3OHTAJLHOTO KHJS nof yrioMm Gosee 50°.

Huorna Ha HeGoJbIIMX Cylax, 4ToOn He pe3arb (JIODH, BepTH-
KaJbHBHIH KHJb BBINOJHAIOT B BHAE NpPOroHa moBepx ¢uopos
(puc. 6.12, 8).

[nuwesvie _cmpunzepo — 310 6aNnKH, pasgensieMue ¢uopaMH.
BepxHHf mnosicok — HepaspesHofi. PaccTosiHue Mexny AHHIIEBHIMH
CTPHHTEpaAMH, & TAKXKE€ PACCTOSTHHE OT BEPTHKAJbHOIO KU HJIH GopTa
N0 CTPHHTepa He NOJIAKHO NPEeBHATh 2,2 M (B HOCY Ha NPOTSXKEHHH
0,25L oT ¢opwITeBHS 3TO PacCTOSHHE HE AOMKHO GhITh Gosee 1,1 M).

PA0pbI~TIPESICTABAAT CO60H monepeunble 6alKH, CJayKallHe ONo-
poll IJs HapyKHOH OOLIMBKH. BepxHuH HoACOK ¢iopa BHINOJHAIOT
Jau6o B BUfe OTOTHYTOro ¢uanua, TH60 B BHJE NPHBAPEHHOH IOJIOCHL.
Ha cynax 6e3 aBoitHOro nHa (IOPH YCTAHABJIWBAIOT Ha KaxXKJOM
wnauroyte. Bricora ¢uiopoB B I nomkua 6uiThb He Menee 1/, mu-
pHHBI CyfHa, a ToamuHa — He MeHee 1 % ux Beicotn B JIT muoc
3,5 MM (HO He ToJIIE AHHIIEBOH OGLIHBKH).

Ha6op AHHIMEBHX NepeKPHTHH C ABOHUHBM
JLHOM INpH nonepeynolt cucreme Habopa (puc. 6.13, a) cocTout u3
OPONONBHBIX GalOK — BEPTHKaJBHOrO KHJS, JHHLIEBBIX CTpHHTe-
POB H KpaiiHero MexxkAyJOHHOTrO JIUCTA, a TAKXKe NoNepeyHbIX CBs3ell —
¢10poB, yCTaHaBAMBAaEMBIX Ha KaXKAOM LINAHTOYTE.

B wMexpyrnoHuom Ha6Gope HNpH MNPOAOJBHOH cucreMe Habopa
(puc. 6.13, 6) umetoTcs mnpoJo/bHEE pebpa KECTKOCTH, HIYIIHEe
MEXJY CTPHHIEPAMH H BIOJb HHX; (JIOPH HA KamIOM LIMAHTOyTe
OTCYTCTBYIOT. B 3TOM ciiyuae HX ycTaHaBJAHBAIOT B BHIE PaMHBIX
cBsi3ell HA paccTOSHHH He Gosee 3,2 M ApPYr OT Apyra.

BepTuranbHBIl KHJIb B CpefHell yacTH Ha aauHe He Menee 0,6L
BHINMOJIHSIOT HENPEPHIBHBIM; B OKOHEYHOCTHAX €ro MOXKHO pa3spe3aTh.
BricoTa BepTHKAJIbHOIO KHJSA JOKHA OhiTh He MeHee 660 MM (4TOOHI
MO2KHO OBbLIO BBINOJHATb PaboTH B OTCeKaXx ABOHHOrO nHa). B smucrax
BEPTHKAJbHOTO KW/ B CPelHell 4acTH CyAHa Ha npoTsikeHud 0,75L
BBIPE30B He fesaloT. BeIpesHl, JonylleHHEIE B HCKJIIOYHTEIbHBIX CJY-
yagx, AO/MKHBI ObITb noikpensednl (puc. 6.14).

Huorpa BMecTo BepTHKAJBHOrO KHJISI Ha CyZax C ABOAHBEIM JIHOM
YCTaHABJIHUBAIOT myHHesvHodl Kuab (puc. 6.15), cocrosumuii U3 ABYX
CTEHOK, pacnoJioXeHHHX no obe cropoHn JI1. Paccrosinne mexnty
cTeHKamu onpeflensiior no IlpaBunam Perucrpa — oHo HoMXKHO GHITH
He Gonee 1,6 M. B TynHenbHOM KHJyie 06OpyAYIOT OGBIYHO KOPHHOP
Tpy6onpoBoJoB H 006s3aTeJbHO NPEAYCMAaTPHUBAIOT 3anacHblE BhI-
XOMbl B BHJEe BOAOHENPOHHIAEMHIX MMIAXT, JNOBENEHHHX J0 NaJyOsl
nepe6opokK.

HHuweevie cmpurzepsl yCTAHABIHBAIOT BIOJb CYAHA MEXKIY Bep-
THKaJbHLIM KHJIEM H 6OPTOM Ha PAacCTOSHHH OT BEPTHKAJbHOrO KHJA
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Puc. 6.13. KoOHCTpYKIHS IHHIIEBOTO NEPEKPHITHS ¢ XBOAHBEIM JHOM:
@ — nomepeyHas cucrema HaGopa, 6 — NPOXOJALHAs cucTeMa Hafopa.

!/ — HapyxHas oOWHBKa;, 2 -- pebpo; 3 — ¢daop npoHuunaeMmnli; 4 —Bep-

THKaJbHHN KHJb; 5 — FOPH3OHTaJbHWA KHJAb, § — CTPHHI'eD AHHLUEBOR npo-
HHUlaeMulft; 7 — HACTHJA BTOporo AHa, 8 — (aop HenpoHuuyaemMuft; 9 — cKy-
NoBas KHHuA, I0 — CTPHHrep AHHINEBOA HenpoHHnaeMh#l (KpalHHH MeXAY-
AOHHHH aHCT)

-

H Ipyr ot Apyra He Gosee 4,0—4,15 M npH nonepeyHoil cHCTEME
Habopa u He 6oJee 4,5—4,656 M — npu npogosnbHoii. B Hocy Ha mpo-
tskeHnH 0,251 OT HOCOBOFO NEpHEHAHKYJSIpa PACCTOSIHHE MEKAY
JHHILIEBBIMH CTPHHTepaMH He JOJIKHO npesninath 2,2 M. Ilasa pocryna
KO BCEM YacTIM JBOHHOTO JHAa B NPOHHLAEMBIX CTPUHrepax HenaioT
BBIpe3bl: OBaJibHble (pasMepoM He MeHee 350X 450 MM) WM KpyrJble
(nuamerpom He Menee 300 MM); MaKCHMaJbHBLIH BbIpe3 He JOJXKEH
npesbiiath 0,5 BBICOTH CTpHHTepa. B mmnanusx, NpHMBIKAOMUX
K momepeyHelM nepefopkam, H NOA IHJJEPCAMH BHpe3n JeJaThb
Heab3s. Ecau Bce e HX HeOOXOAHMO CHenaTh, TO B 3THX MecCTax je-
JIAIOT NOAKPENJIEHHsI, TaK e KaK B BepTHKAJIbHOM KHJE.'
Kpatinumu mexcOyOoHHbiMu AuCmMamMU HASBIBAIOT KpalHHE JHHIIE-
Bble CTPHHIEPBl WJIH JIHCTHl ABOHHOTO [HA, PAacCHOJIOXKEHHEIE BJOJb
CKYJIBl IO Ka)cAoMy GOPTY H 3aMpblKawlllie N0 GOpTaM OTCEKH ABOH-
Horo AHa (puc. 6.16). STH JHUCTH AENAIOT HAKJIOHHBIMH HJIH FOPHSOH-
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- A1a@ —BOJOCTOKH,

TaabHbIMH. ToMUHY KpaiiHero Mex-
JIYAOHHOT'O JIUCTA NPHUHUMAKIOT Hec-
KOJIbKO - Oojbliiel, 4eM TOJUIHHY
BTOpPOro JHa B 3ToM paioHe: 17
HAKJOHHOTO JHCTa — Ha 2,5 MM,
JJSi TOPHSOHTAJbHOTO — Ha 1 MM
(B KOTeJIbHOM OTACJEHUU—HA 2 MM).
HaxknoHHbIe KpaiHHE MEXIYLOHHbIC
JUCTHl B MeCTe NPUMBIKAHHA K Ha-
pyxHOR oOmuBKEe 06pasyior /b-
Kyla CTeKaer
nomapiuasi ‘B TPIOM BoJA. :

®aopbi LBOMHOrO JHA ORIBAIOT
CIJIOWIHBIE M OTKpHITHE. B CBOW0O
oyepelb, CIJIOIIHbIE daope! GBIBAIOT
NpOHHUAeMble M  BOJOHENpPOHHIA-
eMble, a OTKpBLIThIE — OPaKeTHBIMH
H ofJerYeHHbIMH.

Cnaowirsie nporuyaemvle GAopb
(puc. 6.17, @) cOCTOAT U3 LEJIBIX JIH-

CTOB, MOAKPEIJIEHHBIX pefpamH xke-
2 “ CTKOCTH H MMEIOIHX BhIpeshl. Pe6pa
ECTKOCTH BhlcoTo#l He Gosee 90 MM
yCTaHaBJIMBAIOT NPH MPOACIBHOH CH-
creme Habopa B NJIOCKOCTH KaIOH
WJIH KaxXIoH BTOPOH INPOLONBHOH
Ganku, a NpH [ONepeyHOH CHCTe-
Me — Ha paccTOSiHHH He Gouee 1,5 M
ApYT OT Apyra. Beipess! ansi obseryenus ¢Jopa, CIyxaiiie OQHOBpE-
MEHHO Ja3aMH JJisi NepeiBHXKeHus B ABOHHOM IHe, O MaKCHMAb-
HOMY pasmepy HBO/IKHBI GbiTb He GoJiblie MOJOBHHBI BBICOTHI daopa.
B HOCOBOH OKOHEYHOCTH Ha mnporsxeHud 0,25L OT HOCOBOrO nep-
nenaukyaspa, B MKO, a takxe B paione Ipy30BBIX TPIOMOB CYAOB,
CHCTEMaTHUECKH BBIIpYxkaeMbix rpefigepamu (T. €. CynoB AJs HaBa-
JOYHBIX TpY30B), CIVIOmIHBIE (IOPEI yCTAHABJAMBAOT Ha KaxIOM
UIaHrOyTe NpH MONepeyHoH CcHcTeme Hafopa H HA KaxIOM BTOPOM
LINaHTOyTe — NpPH NPoJoAbHOl cHcTeme. Cr/IOLIHEE dsopsl B paiioHe
TPY30BEIX TPIOMOB IPOYHX CYIOB CTaBAT IpH nonepeyHoil CHcTeMe
Ha6opa -— Ha KaXIOM IUNAaHroyTe, MNpH NpPOXOJBHOA CHCTeMe —
Ha KaXgoM TpeTheM IumaHroyre (HO He pexe WeM 4uepes 3,2 m).
[lo IlpaBunam Perucrpa CCCP ponyckaercs T1pH nonepeyHo
cucteMe HaGopa yCTaHABJIHBATh CIVIOIUHbIE (IOPH HE Jajblie HeM
Ha YeThipe WNAHTOYTHHIX PAaCCTOSAHHA IPYT OT Apyra (Ho He pexe
yem uepes 3,6 M) NpH YCJIOBHH, YTO HA KaXJOM LIMAHTOyTe MEXAY
HHMH 6yJeT NocTasJleH GpaKeTHBIH HJIH o6aeruennslit ¢uop. Crout-
Hble (GJIOpH 00513aTebHO YCTAHABJHBAIOT TaKXKe NOA byHRaMeHTaMH
YNOPHEIX MNOAUIHNHHKOB M KOTJIOB, MNOA MONEpeNHBIMH nepe6op-
KaMH H T. 0. :
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Puc. 6.14. llogkpenexue BbIPEIOB
B BEPTHKAJbHOM KHJE.

!/ — BepTHKaNbHEIY KHJAb, 2 — HaDYX-
Has ofmHBKa; J — BTOpOE JAHO; 4 —

NOAKpensigoHe pedpa MecTKoCTH; § —
KoableBasi ofpelO4Hag noJoca



Puc. 6.15. TyHHeabHEI KHID.
1 — rapyxHasa OGWHBKa; 2 — HaCTHJ BTODOTrO

ARa;

3 — ¢nopui;

6 — GpakeTa

4 — JHHIEBbieé CTDHHTEpH;

Puc. 6.16. KpaiHuil MeXIyHOHHBIH JHCT:
@ — HAKJOHHBIN; 6 — rOpPH30HTANLHEIH.

1 —RapyxHas

AHa;

cKyna; § — Jnbsdo

He banee G,5h 1

a)

o6IHBKA;
3 — KpalHAH MeXAYJNOHHHH JIHCT;

2 — HacTHA

BTOPOro
4 —

JES

| O

V

O |

© 0y

b,
He basee 1M

He Donee 0,9m

8) 2 J
\
\
- }
He meree G750 He mewpve 0,351 He meree 0,751
4 y 4
/ 2
w2 Ol 0o i O
He menee 0,5h He mewee Q251 0 He menee Q50
3 He menee 028 He Boreg 720 -
| |
4| Dl
Al He Boree 2,211 |- He mewee 0,57

Puc. 6.17. Buau ¢noposn:

a — criomHof nponHuaemnift; 6 —

CIJIOIIHOA HENPOHHIAEMHIN; 8 — OTKPHITHH O6paKeTHHH; 2 — OT-
KDBITHI o6JeryeHubii,
1 — cnaomuolt ¢paop; 2 — pe6pa kecTKOCTH; § — HenpoHHUaeMufl daop;

4 — Gpakera; 5 — BepxHan GaJKa; 6 — HHXHAA Gajka

137



7 Cnaowrbie 600orenpo, -
2) - gmote _daoper (puc. 6.17, 6)

T OrPaHHYUBAIOT MeXAYJOHHbLE
% v ILHCTEDPHH M BOJAOHENpPOHHIae-
’ Mble oTcekd. KX penaior He-

CKOJIBKO GOJbiIEH TOJILHHBI,
YeM CILIOLIHHE NPOHHIIaeMble
¢aopel (e MeHee ueM Ha
2 MM) H [OAKpEemJasloT Bep-
THKAJbHBIMH pefpaMH IKecCT-
KOCTH He pexe 4eM uepe3s
-0,9 M. : '
UTo6B HCKJIOYHTL  [PO-
HHKHOBeHHe BOAbI (HjH Hed-
, TH) B MecTaXx INpPoXoja HPO-
R B ' jJonbHoro HaGopa, B BOJO-

5 1 6 HENpOHHUaeMBIX ¢aopax Je-
| JIAalOT COOTBETCTBYIOUIHE BHI-

J‘“‘“‘ __“—T'“ pesbl M CTaBAT 3ajesouHHe
J1aHKH, KOTOpBIE IpPHBapH-

AL J—z’jh BalOT BCTHIK HJIH BHAXJECT

Puc. 6.18. ¥3anl Npoxofd pasJHuHbIX Npo- (puc. 6.18). onyckaercs pas-
¢useit uepes nponuuaemble (@) M HempoHH-  pe3aThb  NPOACJbHBIH Habop
uaemsie (6, 6) ¢sIOpbI. Ha BOJOHENPOHHIIAEMHIX (JIO-
Laenans L onecaby ARG (npomsnonan canea),  PaX. B aToum cayuae ero xpe-
4 — aByTaBsp (ppononbﬂan 6anka), 5 — sapne- nsaT K q)_;lopaM C TIOMOULbIO
JIOYHas NJaHKa, 6§ — GpakKera o o
fpaxeT mupuHOH, paBHo# 2,5
BBLICOTHl AHHUIEBHIX GaloK npofosabHoro Habopa (puc. 6.18, ).

Omxpoumvie 6pakemrnsie aopsr (cM. puc. 6.17, 8) COCTOAT H3 HHXK-
HUX H BepxHHX 06a/oK, COeJHHEHHbIX OpakeTaMH y BEDPTHKAa/JIbHOIO
KHJISl, OCHOBHBIX JHHIIEBHIX CTPHHIEPOB H KpaliHero MexAyAOHHOro
aucta. Tonmuny 3THx 6pakeT NpUHHMAIOT PAaBHOH TOJIIMHE CIJIOLI-
HbIX ¢GJIOPOB B JAHHOM pafioHe, a HMIHPHHY KpaHHEro MeXIyACHHOTO
JIMCTa M BEpTHKaJbHOro KuJs — He MeHee 0,75 ero BBICOTH, a CTPHH-
repoB — He Menee 0,35 BbICOTH BepTHKaabHOro KuJs. IIpu BricoTe
ABoiHoro aHa 800 MM H GoJsiee cBOGOAHYIO KPOMKY OpakeT OTTHOAIOT
MY TpUBApHUBAIOT K Hell mosicok mupuHoH, paBuo#l 10 Tommunam,
HO He GoJjee 90 Mm.

Omxpoimote  obaezuennsie aopsr (cM. puc. 6.17, 2) cocroar u3
JIMCTOB ¢ GOJIBIIMMH Bbipe3aMH (HO He Gosee [,2 BHICOTHI BE€PTHKAaJb-
HOTO KHJfl), pa3mepnl KoTophix o6ycsoBnaeds! [IpaBusiamu Perucrpa
CCCP. O6Gneruennsle ¢opsl HMEIOT BepTHKaAbHbIe pebpa *KeCTKOCTH,
yCTaHaB/IHBaeMble He JaJjee 4yeM Ha 2,2 M JApyr oT Apyra.

6.3.3. BbopTOBLI® NEpPeKpPLITHA

BoproBrie nepekpoitusi (puc. 6.19) cocToAT 3 HApPYXKHOH OGIIHMBKH
Gopra u 6oproBoro HabGopa. OHH BOCHpUHUMAIOT AeHCTBHE AaBJICHUS
BOJIbl, 3HAYEHHE KOTOPOro pPacTeT NMPONOPUHOHA/IBHO IMyOHHE IOrpy-
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Prc. 6.19. BoproBHe mnepeKpHTHA: @ — IONEpedHasds CHCTeMa Habopa;
6 — npofonnHas cucTeMa Habopa.

1 — of6muBKa GopTa; 2 — mNaHroyr; 3 —— GoproBofl cYpHRErep; 4 = paMERA
mnasroys; § - npojoJnHue peGpa; 6 « nany6a

keHus Gopra (cM. pHc. 6.3). [Ipu nnaBaHHK cyAHA HAa B3BOJHOBaHHOMN
HOBEPXHOCTH H mpH GOpTOBOH KayKe BEJHUHHA, 3TOTO AABJEHHSA Iie-
PUOIMYECKH MEHseTCs B 3HAYHTEJbHBIX npefenax. OcoGeHHoO 3aMer-
Hble H3MeHeHHS Harpy3KH HCMHTHBaeT 60pTOBOE MepekpLITHE B pafioHe
HOCOBOH OKOHEUHOCTH, IJile K YKa3aHHbIM Bblllle HAarpyskam JAo06aB-
JseTcs JHHAMHUecKas Harpyska OT yAapoB BouH (cnemuura). Kon-
CTPYKLUHH GOPTOBBIX MEPEKPHITHH CYAOB, MJABAIOWKHX BO JbAY, HCIH-
THIBAIOT TaKXe JEeHCTBHe JIeJOBOH HAarpysKH.

BoproBo#i Habop cocTour H3 6a0K, HAYIUHX B nonepey-
HOM _HanpaBJeHHH, — JUNAHrQyToB. B saBHCHMOCTH OT mNpHHATOH
CHCTEMHEl HabGopa, MECTOMOJIOXKEHHH OOPTOBOTO NMEPeKPHITHA H JIe[o-
BOro KJaacca cyiHa B cocTaB OopToBoro HaGopa MOTYT BXOAHTb IPO-
RonbHBIE GasKH, HashlBaeMple 060pmogbimu cmpuHeepamu, a TaKxke
NpOLiGABHEIE pebpa KecTKOCTH.

KoneTpykiuio 60pTOBOro MEPEKPHITHS BBIMOJIHAIOT MO I1 O I e-
PeYHOH HIH NPOJLOJABHOH CHCTEMe, HE3aBUCHMO OT
NPHHATOH CHCTeMBl Habopa AHHMINEBOTO H NajayGHOTO MepeKpHTHSA.
OnHako Ha CYXOrpy3HHIX CyAaX, Kak NpPaBHJO, MPHUMEHSIOT TOJIBKO
NONepeyHyio CHCTeMy Ha6opa OOPTOBHIX NMEpEKpHITHH.

Ecan GoproBoe nepekphiTHE BHIMOJHEHO MO MOnepeyHofi cucreme
Ha6opa, TO LIMAHTOYTH B BHJE KaTaHBIX HJH COCTaBHHIX NPOGHIb-
HbIX GaJIOK yCTaHABJHMBAIOT HOPMAalbHO (T. €. MOA NpPSAMBIM YIJIOM)
K JIIT Ha BceM MpOTSXKEHHH CyJHa, 32 HCKJIIOYeHHEM pafioHa KOPMHI
(y enokon0B — KOPMHL H HOCa), Tie LIMAHTOYTH CTABAT HOPMAIbHO
K HapyXHOH OOCLIHBKe; B 3TOM CJyHae HX Ha3hIBalOT 70B0OPOMHbIMU
wnaneoymamu (puc. 6.20).
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7 [InanroyTtel, YycTaHaBJIH-
BaeMble MpH MONEPEYHOH CH-
cTeMe Habopa B Kax[o# IUma-
L[MH, Ha3bIBAIOTCS OCHOBHLIMLL.
ﬂﬂi,f,my B paiioHe TpoMOB BETBH oOC-
i HOBHBIX IINIaHIOYTOB Has3biBa-
I0T MPOMHbIMU, A B MEXKAY-
NanyOHBIX  TOMEIEHHAX —

Kopna

2. TBHHAEKAX — mMEUHOeYHbIMU.

7 Tak xak Harpyska Ha 6opro-

Puc. 6.20. YcranoBka IINaHrOyTOB. BOe MepeKpLITHE B HHXKHEH ero
1 — GoproBas OGIIKBKA; 2 — NMOBOPOTHHE IIMNaH- qacTHu 60JIbIlIe, yeM B BerHEﬁ,
roym TPIOMHEIE LIMAHTOYTHl HMEIOT

6osbliiee ceyeHWe, 4eM TBUH-
Jeqnbie. HuxKHHE KOHIB TPIOMHBIX IINAHTOYTOB COAHHSIOT ¢ KpaHAM
MeXJYAOHHHM JIHCTOM HJH C JHHILEBRIM HaG0opOM NpH NOMOIUM CKY-
A08bLX KHUY MJH [yTeM OOHIYHOI'O NepeKposs GOPTOBLIM LINAHIOYTOM
IZHHLIeBoro ¢sopa (puc. 6.21). Bricora cKy/n0BOH KHHIB, H3MepeHHast
OT BepxHeil KpOMKH ¢viopa, JoJ:KHA cocTaBasTh He meHee 0,1 mpo-
Jleta IINAaHroyTa, T. €. PacCTOSIHHS OT BTOPOro JHA Ao nany6el. Bepx-
HHE KOHIUH ILINAHrOYTOB KPensiT K moAmanyGHoMy Habopy TakKxe
C MOMOIIBIO KHHII, Ha3hBaeMblX GHUMCOBHIMH (cM. HHxke). B paii-
one MKO B coorBerctBud ¢ [lpaBunamu Perucrpa CCCP: ycrana-
BJHBAOT He peXe uYeM 4Yepes KaxJwele HATh IUNalHH pamnbe
wnaneoymsl yCHJAeHHOTO npoduis U bopmosvie crpuHsepst — TOPH-
30HTaJibHHle 6ankH, HAylHe BAoAb Gopra. IlpH sTom paMHble LinmaH-
royTHl JOJKHBl HMeTb BHICOTY cTeHKH He meHee 0,1 mponera Mexay
HacCTHJIOM BTOpPOro JHa H caMoH HHXKHell many6olt B 3TOM palione,
a GOpPTOBHIE CTPHHIEPH — BHICOTY, PaBHYIO BHICOTe PaMHOIO IIHaH-
royTa. Pacctosinne Mex1y GOPTOBHIMH CTPHHI€pAMH H HAaCTHJOM BTO-
poro jHa HJH naiy6olt He fo/KHO mpesbiuarts 2,5 M. PamHbie mnas-
FrOYTHl H CTPHHTEpH obecledHBAaIOT MOBHILIEHHYIO NPOYHOCTL GopTa
B 3TOM OYeHb BaXHOM oTceke Kopnyca. boptoBoii HaGop B dopnuke

Puc. 6.21. BapHaHTH KpenJieHHSi HHXXHETo KOHIA TPIOMHOrO IUMAHTOYTa
C JHHIIEBOH KOHCTpYKHHell.
I — mmanroyr; 2 — ¢aop; 3 — cKy/nOBam KHHHA
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H axTepllHKe, 4 TaKxe Ha MNpOTSKe-
Hud 0,15 JIHHHE cyl{Ha OT HOCOBOTO
nepneHAHKYJAsipa TOXe YCHJIHBAIOT.
310 BHIpAXKaeTcss B YMeHbIIEHHH pac-
CTOSIHHS MeXJAy LINaHroyramH (B M-
Kax — He 6osee 600 MM, B HOCOBOH
qacTH Ha npoTsiKeHuu 0,2L — He Oo-
aee 700 MM), B ycTaHOBKe GOPTOBBIX
CTPHHTEPOB He pexe ueM uepe3 2 M H
B YCHJEHHH [POYHOCTH CaMHX LINaH-
TOyTOB.

Kpome Ttoro, IlpaBuna mnpeamuch-
BalOT ycuJauBath Ha 15 % mpouHocTs
6OpTOBHIX IMAHIOYTOB B padoHe 6al-
JACTHBHIX M TOIVIMBHHX IHCTEpH Ju6O
yCTaHaBJAMBATh Ha 3ITHX YydYacTKax
6OpTOBHIE CTPHHIEPHL.

Has ycujaeHHS MPOYHOCTH GOPTO-
BOTO NEPEKPHITHs NPH JACHCTBHHU JIENO-  Pyc, 6.22. TMouxpennenns 60pta
BOH Harpyskd B O6OpTOBOH HabOp cylos JemoBoro miaBaHus.
BKJIIOYAIOT  NPOMENYMOUHbIE — WINAH- | — mpoMexcyrostie wnawroyrs;
20ymbi, KOTOPBIE CTABSIT MEXJAY OCHOB-  mue wnanroyrs '

HeIMH (pHc. 6.22), a Takxe GOpTOBHE

CTPUHTEpPH, YCTaHaBJHBaemble He pexe ueM uYepes 1,4 ™
Apyr or apyra. Paamepn 3THX mNOAKpeIUVIeHHH H IIPOTSXEHHOCTb
palioHa, B KOTOPOM HX YCTaHaBJHBAIOT, oupefensiorT no [Ipasuiam
Perucrpa CCCP B 3aBHCHMOCTH OT JIE[IOBOTO KJjacca CyJHa.

Y mankepos ¢ nonepeurnoti cucmemoli Habopa 6opmogeix nepexpol-
mui (puc. 6.23, a) HaGop COCTOMT H3 OCHOBHHIX, a TaKXe€ PaMHBIX
nalHroyToB (ycTaHaBJIHBaeMBbIX B IJIOCKOCTH pPaMHBIX (JIOPOB Ha
TaHKepaX, Yy KOTOPHIX pacCTOsIHHe MexXJy IOlepeYHBIMH mepeGop-
KaMH npesuimaer 10 M) H HeCKoIbKHX GOPTOBBIX CTPHHrepoB, pacmo-
JIOXKEHHe M pa3Mephl KOTopeIX ompejessiorcs IIpaBuiamu Peructpa
CCCP. BoproBele CTpHHrepH COELHHSIOT C NOlEPeYHHMH nepebop-
KaM{ H ¢ DaMHBIMH IIMAHIOYTaMH C [IOMOIIbIO KHHIL,

Ilpu npodoavrod cucmeme nabopa Gopmoeoe nepexpoimue MaxHkepa
(puc. 6.23, 6) COCTOHT H3 TOPH3OHTAJbHO PACNOJOXKEHHBIX IpO-
JOJBHHIX GasloK, ONHPAIOUIMXCS Ha IIHPOKO PACCTABJIEHHEIE paMHbIE
IINAHTOYTH, KOTOPHE YCTAHABJHBAIOT B IIJIOCKOCTH PaMHBIX ¢JOpOB.
BricoTa cTeHKHM paMHHX WINAaHrOyTOB NOXHa OHThL He MeHee 0,08
npoJjera MexJAy BHYTPeHHHMH KpoMKaMmH ¢Jiopa W pamHoro Gumca
M MOXKET YMEHBbIIATbCs K BEPXHEMY KOHIY H YBeJHUMBATBHCS K HHX-
BeMy Ha 10 % (Tak Kak Harpyska B HHXKHeH 4acTH KOpnyca yBeJH-
4eHa [0 CPaBHEHHIO ¢ BepxHei). B cBs3m ¢ TeM, 4TO paMHble LINaH-
royTEl TaHKEpOB, OCODEHHO KPYINHEIX, HMeloT GOJbHIYIO BBICOTY, HX
. MOLKPEIISIOT KHHIIAMH.

Ha Tankepax ¢ ABymMsl HpPOJO/bHHMH liepefOpKaMiH B GOPTOBHIX
TaHKaxX YacTo CTaBAT PAacnopku, nepeBsi3mBaiouiie GOPTOBHIE CTPHH-
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Puc. 6.23. Cxema GopToBoro Habopa TAaHKEPOB: @ — NIPH HONepeyHoHd CHCTeMe;
6 — npH NpPOROJLHOH CHCTEME

repH ¢ Ha6opoM Npono/ibHHX Nepe6opok. Pacnopku ycraHaBaHBaioT
B IVIOCKOCTH PaMHBIX IIMAHTOYTOB KaK NPH NpPOAOJABHOH, TaK H HpH
nonepeunoll cucreme Habopa (puc. 6.23). Ilpu oTCyTCTBHH pacnopok
BBLICOTY paMHoro linaHroyra yeeanuusaior ¢ 0,08 1o 0,11 pause npo-
Jeta MexJy BHYTPEHHHMH KpoMKamu duiopa u Gumca.

[IpuMeHeHHe NMPOROJABHON CHCTeMBI 60PTOBLIX MEPEKPHITHH Ha TaH-
Kepax JaeT HEKOTOPHIH BHIMTPHILI B Macce KOPOyca, NO3TOMY RJS HHX
JaHHas CHCTeMa AOBOJIbLHO XapaKTepHa. 3TOMY CIOCOGCTBYET H TO,
YTO KPYNHBEIE TAHKEPH HE IJIaBalOT B JIEJOBLIX YCJAOBHAX, B KOTOPBIX
6uia 6bl addekTHBHee nonepeuHass cuctema OHoproBoro Habopa.

HepocrarkoM mnpopo/ibHOM cHCTeMH HaGopa, NpHMeHSeMOH Ha
TaHKepax, sIBJAsercH yXyAlleHHe YCJOBHH MOHKH GODTOBHIX TaHKOB,
TaK KaK CMBIBaeMble OCTATKH HebTH 3afep:KHUBAIOTCH Ha MPOJOJbHBIX
6ankax. IlpaBuna Perucrpa CCCP pekoMeHAyIOT Ha TaHKepax [IJH-
Ho# GoJiee 180 M npuMeHATH Mo GOpTaM NPOAOJBLHYIO cHCTEMY HaGopa.

6.3.4. Many6ul M naaToOpMbl

I[Tany6n mnpeacraBasiiorT co6ofi TOPH3OHTAJIbHBIE MEPEKPHITHS,
pacnosnoxeHHble N0 Beefl (MM NOYTH MO Bcel) AMHHE CyQHA; TaKHe XKe
NEePEKPHITHA, HO pacrnojOXeHHble HAa 4YaCTH AJHHH HJH WIHPHHB
CyAHa, HasblBawoT naaTdopMamH. B xopnyce cylHa MoOXKer
ObTb OJlHA HJIH HEeCKONBKO nany6 u maaThopm.
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Puc. 6.24. KoucTpyKTHBHBIE S5JHeMEHTH nanyGHOro nepe-

KPbITHS.
] — 6HMC; 2 — KapJAHEre;, § — nanyO6HH#A HacTHA; 4 — GHMcoO-
Basl KHHIA; § — nHAJepC

BepxHsin HenpepriBHass nany6a Kophnyca fBJseTCs BaxHeHIueH
npoiosnbHOH CcBA3bIO, obecneunBaromlell OOIYI0 NMPOYHOCTH KOpmyca.
A1y nanay6y, Ha3blBaeMylo TaKXe IJIaBHOH nany6ol, pacCUHTHIBAIOT
Ha JelicTBHe yCHJHH oT obuero u3ruba, a TakKe Ha JeliCTBHE MECT-
HBIX HArpy3oK OT Maccel majyGHOro rpysa, HAaB/eHHsi BKaThIBako-
wefica Ha nany6y BOABI BO BpeMs LITOPMa, Macchl Jibaa Npu ofMep3a-
HUH B 3UMHHX YCJOBHAX U T. A. [lany6Hble NMepeKkpHTHsS COCTOAT H3
nany6Horo HacTuaa u nany6Horo Habopa (puc. 6.24).

[Tarybrutd nabop BKJoyaer noananyOHble Gajlky — HoOnepeuHbie
(6uMcbl) M npolosbHBIE (KapJHHICH).

[1pu nonepeunoti cucmeme narybrozo nabopa (puc. 6.25, a) Gumcsl,
ycTaHOBJIEHHbIE Ha Kax/JoM IUNaHroyTe, NOMAEPKUBAIOTCH OLHHM
HJIH HEeCKOJbKHMH KapJIMHICaMH, NPEACTaBJAIOLHME co60il cBapHble
TaBpoBble OajKM C BbIpe3aMH B CTeHKaxX, uepe3 KOTOpble HPOXOAST
6uMcEHl, HMeEIollHe, KaK MpaBHJ/0, MEHbIIYIO BEICOTY. BmecTe co mmnan-
royramu 6opTa H ¢uopamu AHHIIA GHMCH 06pasywT B OJHOM IlOIe-
peYHOM CEeYeHHH KopIlyca winawzoymuyro pamxy. B Mecrax pacnoso-
JKEHHS paMHbIX IINAHrOYyTOB YCTaHABJHBAIOT YCHJEHHbBIE paMHble
bumceL.

[Ipu npodoasrod cucmeme narybrozo nabopa (puc. 6.25, 6) Gumcel
B BHJE BBICOKHX paM CTaBAAT B IIOCKOCTH GOpPTOBLIX PaMHBIX IlIIaH-
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Puc. 6.25. KoHcTpyKTUBHEE cXembl nany6noro HaGopa: @ — IPH rnonepey-
HOH cucTeme; 6 — TNIPH NMPOJOJbLHONH CHCTeMe.

! — nonepeunas nepeGopka; 2 — Gopr; 3 — KapJAHHIC; 4 — KOHLNEBOR GHMC;
5 — noay6uMc; 6 — NPOAOAbLHOE DeGPO MECTKOCTH; 7 — NHAJepe
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Puc. 6.26. ITmmnepc (KOHCTPYXIHA H YycCTa-
HOBKa&).

! — HapymHas OORIHBKA AMHINA; 2 — HACTHJA BTO-
poro JAHa; 3 — HakaAagHoOR Jncr; 4 — nuaxepc;
§ — ponepevyHHR KOMHHIC JIIOKA; § — YTOAIEHHHR
nosiCOK KapJ/HHrea

royros (npu npopoJnHo# cucreme 6op-
TOBOro HaGopa) H paM JHHIIEBOTO
NepeKpHTHA. B 3ToM caydae B mpo-
JLOMbHOM HampaBJeHHH IOMHMO Kap-
JIMHI'COB pacIoJaraioT NpoJoJbHLE pe-
6pa, KoTOpble NPOXOASIT CKBO3b paM-
Hble GHMCHL. ’
[TpononbHylo cucreMy nany6HOro
Habopa NPHUMEHAIOT OOLIYHO TOJNBKO
Ha KpPYNHBIX CyJax, IJle OHa NO3BoJadeT
NOJNYYHTh HEKOTOPHIH BBHIMTPHIL B Mac-
ce nany6uoro mnepekpniTHa. OnHako
H3-33 HaJHYHA BBICOKHX MOMNEpPeyYHbIX
paM pauHOHaJbHO HCHOJAb30BaTh MHOX-
nanyOGHOe TpPOCTPAHCTBO  3aTPYAHH-
TEJbHO, T03TOMY Ja)k€ Ha KPYNHBIX CYXOTPY3HBIX H MNaCCaXHPCKHX
CyAax NPOAOJBHYIO CHCTeMY nmany6Horo Habopa HCIOJb3YIOT pPeldKo.
[Tany6ubie mepekpuITHS ONHpaloTcsl Ha GOpTa, NPOAOJbHBIE H TO-
nepeyHole nepebOPKH, a NpH GOJBIIOH BeJHYHHE mpoJeTa NOAAep-
XKHUBaTCsA elle H nuasepcamu (puc. 6.26), nau noaynepebopramu.
YcTaHoBKa MHJJIEPCOB CIOCOGCTBYET YMEHBIIEHHIO Macchl MajyGHBIX
nepekpuiTHii.” [Tnajepch craBAT JAHO60 MO KOHLLAM TpY30BOr0 JIIOKa
B JI1 (1Ba nuajepca Ha KamAblil TpioM), A160 MO yrjiaM Tpy3oBOro
J10Ka (YeTbrpe NHUJJepca Ha KaxAaelii TpioM). Ha mHoronanyGHmIX
CyAax NHAJNEePChl, MO BO3MOXHOCTH, pacmnoJaraioT OJHH Mol ApY-
rUM, NPHYEM YeM HHXKe HaXOHTCA MuJIepc, TeM GosblIylo Harpys-
Ky OH BOCIDHHHMAaeT H, CJeNOBaTeNbHO, TeM GOJbLie ero pasMepHl.

Boabuine Bripessl B nasyGax B paifioHe IPy30BbIX JIIOKOB NOAKpeN-
JSAIOT N0 TNEePHMETPY MOIIHBIMH 0ajikaMH — KOMHHICaMH, KOTODHIE
ONHpaoTCs Ha MHJJIEPCH WJIH, Yallle, Ha NPOAOJbHEIE N0NynepeGopKH,
ycranapauBaemble B [IT (puc. 6.27).

Ycunenusle GUMCHI, COBNAfalomue ¢ HOCOBOA UMM KOPMOBOA KpoM-

' KOH rpy3OBOTro JIIOKa, HasLIBAIOT KOHYesuimu bGumcamu.

BbicoTa KOMHHICOB TIpDY30BHIX JIIOKOB Ha Bepxueil mnany6e (or
najyGHOro HacTHJa) peryiaMmentupyercs IlpaBnunamu Perncrpa CCCP
¢ yueToM 6€30IaCHOCTH NPH 3aJHBaHHH. ¥ CYJOB JalbHEro mjiaBaHHA
OHa Jo/XHa GuTb He Menee 600 MM B HOCOBOH 4acTH CyZAHa Ha mpOTH-
MeHHH '/, IJIHHEI OT HOCOBOT'O MEPNEHIHKY/Nspa H He MeHee 450 MM —
B OCTaJbHOM pafoHe cynHa.

Ha nnxenexamux many6ax BepXHHE KPOMKH KOMHHICOB I'py30-
BEIX JIIOKOB pacroJiaraior 3anof/IHL0 ¢ HACTHJIOM NManyOrl (B 3aKPBITHIX
BOIOHENPOHHLAEMBIX IOMENIEHHAX BbicotTa KomuHrca IlpaBuiamu
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Puc. 6.27. Ha6op B paii-
OHe TpY30BOrO JIOKa ;
(cxeMa H BML H3HYTPH }
FPY30BOTO TPIOMA). :

Bud u3 epy3o0Bo20 mprma

I — HacTHA nanyCHuf; 2 — nonyGumc; & npocBem nwona
3 — NPOROJBLHLHIY KOMHHrc; 4 — no- .
nepeyHHA KOMHHIC; 5 — NpPOROAbHas \5

nonynepeGopka, 6 — GHMC KOHLeBOA

Peructpa CCCP He persameHTHpyeTcs). BepxHHe KDOMKH KOMHHICOS
TPY30BLIX JIIOKOB C/1YXKAT ONOPHBIM KOHTYPOM JUIS JIOKOBBIX 3aKpHI-
THA W MMeIOT COOTBETCTBylollee ObopmieHHe. ’

BuMchHl, pacnosioxeHHble B palioHe PY3OBHIX JIIOKOB Memny 6op-
TOM H MPOAOJbHBIM KOMHHICOM TPy30BOI'O JIOKa, Ha3blBalOT noAy-
6umcamu (puc. 6.27). Ecam 6uMc He NMOKPHIT NanyGHBIM HaCTHJIOM,
ero HasbIBalOT XOAOCIMbIM.

)

6.3.5. FhaBHele nonepedHbis
M NPOAONLHLI® nNepebopHH

FnaBsHHe monepeyHsle H NPOXOJbHEE Nmepe-
6 0op KH 00pa3yioT OTCEKH B KOpilyce CyAHa H TeM caMbiM obecrey-
BAlOT ero HeNnoTONJSeMOCTb NMPH NoBpexAeHHH. [Io3TOMy HX OTHOCSAT
K YHCJNy OCHOBHHIX KOHCTPyKHu#i Kopmyca (puc. 6.28). @'naBHble
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Puc. 6.28. PacnonoxeHHe IJIaBHBIX NPOAOJbHLIX M MOMEpeyHpIX nepedo-
POX Ha TaHKepe
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3 NPOAOJbHEE TepeGopKH  yua-
CTBYIOT B CO3JaHHH oOIeH
1 NPOAObHON NPOYHOCTH KOp-

nyca. ['7naBHble mnonepeunse

nepe6opKH 06ecneynBaoT Me-
§ CTHYW NpPOYHOCTb. [lepeGopku
/ 6wiBatoT BOZO-, Hedre- M ra-
3oHenpoHulaemule. [lepe6op-
KH, He MpejHa3sHAaueHHHIE MJIs
06pa3oBaHUsl 3aMKHYTHIX OT-
CEKOB, MOTYT OHTb MPOHHIA-

5 . eMbIMH.
Puc. 6.29. Kouctpyxuust nomepeunoit me- [leppass HOcCOBas
peGOpKH. nonepeyHas mnepe-

1 —hnono:aame; 2 ——5c1'o@KH: q)a ? ;Loxogan 6o pPKa HasbIBaeTcsl rnepe-
P — K ' — Weany; - - v
Mectkoera e . PEOP2 Gopkoii ¢hopnuxa (mapannotl).

Ee ycraHaB/IMBalOT Ha pac-
croauuu He MeHee ueM 0,06L u He Gosee uem 0,05L mmoc 3,050 M
OT HOCOBOTO NepneHJHKYy/sipa A CO3JaHMs KpafHHero HOCOBOrO
OTceKa, HasniBaeMoro gopnuxom. Ilepebopky cdopnuka JOBOASAT MO
BepxHefl BOZOHeNPOHAIaeMO#A NanyObl, a MPH HAJTHYHH PAacCIOOXKEH-
HBbIX Bbille NMajyGbl nepeGOpoK yAJHHEHHOrOo GaKa H/JH HempephIBHOM
nany6sl — A0 nanyGel BhILIEJEXKAIIErO sipyca.

Kpattumi KOpPpMOBOH OTCEeK Kopnyca
Cy I Ha— axmepnux — obpasyercs nepe6opkoi axTepIHKa.
JunHy ero BeIGMpalOT C yY4eTOM KOHCTPYKUMH KOPMOBOH OKOHed-
HOCTH U JAeHABYAHOrO ycTpoiictBa (cM. HHKe).

BonoHenpoHulaeMble nonepeuHble nepe6OpPKH CJAYXKAT TaKKe s
pasrpanndenuss MKO, rpysoBbiX TpPIOMOB HJH TPY30BLIX TAHKOB,
TONJMBHBIX 6yHKepoB U T. m. O6mee KOJHYECTBO MOINEpPeyHbIX Mepe-
60poK Ha TpakIAHCKHX CyAaX He AOIKHO GHITb MeHblle TpefyeMoro
Perucrpom CCCP, npuueM AjnHHa oTCeKa He JOKHA GhiTh Gosee 30 M
(ua TaHKepax — He Gosee 0,2L).

I'naBHBle nonepeyHsle nmepeGOpPKH YCTaHABIMBAIOT: Ha cyAax Oes
JBOftHOrO IHAa — Ha HapyXHylo OOLIMBKY JHMINA; Ha cyJax c ABOH-
HBIM JIHOM — Ha HacCTHJ BTOPOTO [HAa; MNpDH 3TOM IIOA IONEpeyHOH
nepe6opko#l B JBOfiHOM JHe CTaBAT HENPOHHLAEMBIH Jiop.

I'naBHBIe mpojoabHEIE Nepe6OpPKH Ha TaHKepax (OGLIYHO HX G-
BaeT JABe, pexe, OAHA HJH TPH) CTaBAT Ha JHHINEBYIO OOLIHMBKY Ha
paccTosiHuM Apyr ot Apyra okono 0,6 mupunel cynua. [lo Beicote
BCe IJaBHble NepeGOpPKH AOBOAAT [0 nanyOsl nepebOpOK.

[lonepeuHnle u nponoJbHbIE MepeGOPKH COCTOAT U3 MOJOTHHINA
H Habopa (puc. 6.29).

[TonoTHH U e COCTOMT H3 CTaJbHBIX JIHCTOB, paclnoJjarae-
MBIX, KaK IpaBHJO, FOPH3OHTAJbHO, IPHYEM TOJIIHMHA HX YOBIBaeT
CHM3Yy BBepX, TaK KaK CHH3y BBepX yOblBaeT H JAaBje€HHE BO-
1611:1, Ha JeficTBHE KOTOPOI'O pacCYHTHIBAIOT INPOYHOCTL  Iepe-
OpOK.
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Puc. 6.30. TodpupoBannas mo-

nepeynas mnepefopka: a4 — KoH- 9
CTPYKUHus rodpHpoBaHBOA mepe-
60pxH; 6 — THnE rodpoB.

1 — mennd; 2 — nosorHHme (rod-
PHPOBaHHOE); 3 — QMOKOBas CTONKa;

4 — xopoGyaThft rodpp; 5 — BOJHH-
cTui rodp

Ha6op cocrour us-
6aJIOK — yroJLHHKOB, IO-
Joc, mnojaocobynb6oB, TaB-
poB, cBapHLIX T4BPOB H 1p.,
yCTaHaBJHBAaeMbIX  BEpTH-
KanbHO (cmodiku nepebopok) WM TOPH30HTANbHO (20pusoxmanvHsle
pebpa nepebopox). Ha xpynHbIX cyfax Habop nepeGOpPOK COCTOHT H3
6asoK IaBHOrO HaNpaBjieHHs H NMEPEeKPECTHBIX CBs3eH, Ha3bIBAeMBIX
wenbpamu, eclnu OHH YCTAHOBJIEHHl .FOPH3OHTANbHO, HJIH PAMHbLIMU
cmolikamu, ecJH OHH YCTaHOBJIEHH BepTHKAaJbHO.

Crofixy, pacnonoxennyio B JII, H3roToBAsioT OGBIYHO YCHJIEH-
HOH, TaK KaK OHA fIBJfAeTCs JOKOBOH, T €. BOCIPHHHMAaeT YCHJHS OT
KHJLOJIOKOB NpH IOCTAHOBKE CyJHa B JOK. KOHIEI CTOeK KpemsAT
K HacTHJIy BTOPOTO RHA H NanybaM ¢ NMOMOMIbIO KHHI HJIM NpPHBapH-
BalOT TOPUEBI CTOEK K HACTHJIY.

PacnpocTpanenue nonyuuiau eogpuposantible nonepeqrvie ¥ npo-
Ooavhste nepebopxu (puc. 6.30), KOTOpble H3TOTOBJSIOT U3 KopoGuya-
TBIX MJIH BOJHHCTBIX INTaMNOBaHHBIX rodpoB. Ha Tankepax mnpo-
JosbHbie TrodpHpoBaHHBIE TepeGOPKH HMMEIOT, KaK NpaBHJiO, TOJABKO
TOPH30HTAJBHO PacloOJOXKeHHbe [opLl, a nonepeyHbie — HJH TOPH-
30HTa/bHBIE, HIH BepTHKanbHble rodpsl. [IpH 5TOM mpofosbHble rod-
pHpOBaHHHE NepefOpPKH TaHKepOB AONKHH Y AHHIIA H Yy Hany6H

147




HMeTb IVIOCKHEe y9acTKH mupuHof He menee 0,1 BricoTEl Gopra (mpu
HeOOXOAHMOCTH 3TH YYACTKH MOAKPENNSIOT peGpaMH KeCTKOCTH).

TpynoemMKocTh H3rOTOB/NEHHA TOQPHPOBAHHBIX nepeGOpoK Ha 10—
15 % Menbure, weM miockux. Elle 3HauMTeNbHee BHIUTPHILI B MAcCe;
HanpuMep, Ha TaHKepax BogousMemenuem 15 000—20 000 T on no-
cruraer 20—25 %. Kpome Toro, roppupoBanHsie nepeGOpKH yupo-
IIAI0T OYHCTKY TaHKOB.

HenocraTkoM robpupoBaHHEIX nepeGOpOK SfBJSETCS OTCYTCTBHE
IVIOCKHX MOBEPXHOCTEH M HECKONBLKO GoNbIIHA 06BheM, 3aHHMaeMblil
HMH Ha CyZAHe, a TaKXe CJOXHOCTb COeIAHHEHHS TOppPHPOBAHHEIX
nepeGopok MexAy co6ofl H cO cMeXHHMH KOHCTpyKuusamu. C yBenu-
YeHHeM pAa3MepoB CYy[Ha, a clefoBaresNbHO, TOJNIMHMH H pa3MepoB rog-
poB nepe6OpPOK, SKOHOMHSA B TPYROEMKOCTH H Macce KOHCTPYKIHH
IocTeNeHHO yMeHbliaercA. [1osToMy Ha KPYNHOTOHHAXKHEIX TaHKepax
roppHpoBaHHbLE NepeGOPKH MIOYTH He MPHMEHSIOT. B mocnesinee BpeMs
HX pexe HCIOJb3YIOT H NOTOMY, YTO Ha HOBHIX aBTOMAaTH3HPOBAHHBIX
JIHHHAX H3TOTOBJIEHHE KOPIYCHHIX KOHCTPYKLHH ¢ rodpHpOBaHHHIMH
MOJIOTHHIAMH 3aTpyAHEHO.

6.3.6. BbIr OpOgKH Y WAXThI

Bruropoxkun (puc. 6.31) cnyxkar insa o6pasoBaHHs CYAOBBIX
MOMCIIEHNH B MEXAynajsyGHEIX MPOCTPAHCTBaX, HAACTPOHKax H
py6kax. MX H3TOTOBJAIOT U3 CTalH HJIH JIeTKHX aJIOMHHHEBO-Mar-
HHEBHIX CIIJIaBOB. BHITOPOKH COCTOAT M3 MOJOTHHILA H Habopa B BHJE
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Puc. 6.31. Jlerkaa monepeunass BHIopoAka B 10TOBOA Hafcrpofike,

1] — HapyxHas oOmHBKa; 2 — KOMHHIC; § — NOJOTHHIE nepeGOpKH; 4 — cTofika
nepeGopKH (11040co6yab6); § — npoRoJbHas nepeGopKa
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Pruc. 6.32. CoennHeHHe KOHCTPYKUHE HaACTPOAKH H3 amo-
MHHHEBO-MarHHEBOT'O CIVIaBa CO CTaJbHBHIM KODIYCOM.

! — HacTHN BepxHeft nanyGn; 2 — KOMHHrc (crtanm); 3 — CTadb-
Had 3aKJenka; 4 — CTaJbHas OUMHKOBaHMas MafiGa; § — H3oAd-
HOHHAA MNpOKJafKa (THOKOJIOBas JIEHTa, TKaHb, NpPOMNHTaHHas
TPYHTOM, De€3HHa, UMHKOBas ¢oJsbra M 0p.); 6 — KOHCTPYKUHSA U3
ANIOMHHHEBO-MAarHKeBOr0 cnfiaBa

BEepPTHKAJbHBIX CTOEK H3 10J0c00YyJaL60BOro, MOJOCOBOrO MJH YIJO-
Boro npoduieit; HHOrja HX JenaloT roppupoBagHbiMH. Habop Bo
u3bexanue IehopMauuii NPHBApHBAIOT K MOJOTHHILY TOYEYHBIM HJIH
NpepLIBUCTHIM LIBOM (NpHMEHeHHe TOouYeyHOH npuBapku Habopa Jo-
IyCKaeTcsi B KOHCTPYKLUHsIX HaICTPOeK M pyGOK He HHXe BTOPOTro
spyca, a Takxe B IPOYUX KOHCTPYKUHSAX, HE HCIBITHBAIOMHX yAap-
HblX M BHODAalMOHHHX Harpys3ok).

Tonmuna nucroB Beropoaok — 3—6 mMm. Urobbl obecneynTb npoy-
BOCTb ¥ HENpPOHHKIAEMOCTb BHIIOPOAOK, N0 WX NEPHMETPY YyCTaHaBJH-
BalOT KOMUHICH BhicOTO# 230—250 MM BHH3Y M 1,6—1,7 BhicOTH GHMCa
naay6u — BBepXy. CrasbHEle BHIOPOJAKH NPHBApHBAIOT K KOMHHICY,

Puc. 6.33. Jlerkme mramnoBaHHble TOQPHPOBAHHBLIE BHIODOAKH

C BepTHKaJbHEIMH To(paMH: @ — OTKPHITOTO THna; 6 — 3aKphi-
TOTO THNA
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Prc. 6.34. Tunm rodpoB Jerkux
BLICOPONOK:! @ — BOJNHHCTHE, 6 —
KOopo6uaTrie; 8 — BHI3aroo6pa3HHEe

Puc. 6.35, KoncTpyknna Jierkofi Bel-

ﬂ '
Jo

("
-

a aJIOMHHHEeBO-MarHHeBHle (B MECTAX COEAHHEHHS CO CTAJbHEIMH KOH-
CTPYKUHAMH n1ajy0bl) — NpHK/IeNhBaOT. IIpH 3ToM BO H3bexa-
HHE KOPPO3HH, a TaKxKe JJIs ofecredeHHs] HeMPOHHLAEMOCTH B Coelu-
HEHHE MeX[IYy KOHCTPYKUHEH H3 aJIOMHHHeBO-MarHHEBOTO CIliaBa H
CTaJbHHIM KOMHHICOM BKJIIOYAWT MPOKJI4AKYy H3 H30JHPYIOUIErO
mareprasna (puc. 6.32) HJIH Xe NPHMEHSIOT CIeNHAJbHYIO I'PYHTOBKY
conpsiraeMelX ferajefl, a 3aKJeNoYHHE OTBEPCTHS HENOCPEACTBEHHO
nepej, KJENKOH T'PYHTYIOT.

[obpHpoBaHHEIE BRHITOPOJKH H3rOTOBJASIOT H3 IUTAMIIOBAHHHEIX
JMCTOB C BEepPTHKAJbHBIMH rodpaMH OTKPHITONO WJIH 3aKPHITOIO THINA
(puc. 6.33). T'obprl NpUMEHAIOT BOJTHHCTHE, KOpoOyaTele M 3Hraaro-
obpasHrie (puc. 6.34).

Jlerkue BHIMODOAKH TOJIODHHOH A0 3 MM H3TOTOBJASIIOT H3 CIe-
IHaJbHO OTOYPTOBAHHBIX JIHCTOB, NPHYEM COeJHHseMBle MeXAy CO-
6ofi ¢uaHIBl cocefHHX JHCTOB 00pa3yloT CTOMKH, siBasiomuecs pe6-
pamu xecTkocTH (puc. 6.35).

HlaxTaMHu HasblBalT CcHENHAJbHO BHIOpPOXKEHHBIE IIpO-
CTPAHCTBA — KOJIOAIB — MEXAy JABYMS HJIH HECKOJbKHMH majny-
6aMH HWJIH sIpycaMH HaACTpoeK (MallMHHO-KOTeJbHEIE IIAXTHl, aBa-
pufinele BhiXoAbl). ITo KOHCTPYKUHH CTEHKH IUAaXT NpPAKTHYECKH He
OTJHYAIOTCS OT BHIFOPOAOK.

6.3.7. HapcTtpoiku v pyOru

Hanactpofiku pacnosaraior Ha BepxHell HenpephBHOfA nanybe.
KonuuecTBo M jJHHA HX olpefe/serci KOHCTPYKTHBHEIM THIIOM
cynna (cMm. pue. 5.3). Cpennsis HancTpofika npu Aiune Gosee 15 %
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JIMHH CYJHa ydacTByeT B ofec- flanyda unsu npoGoNeHAR CMENRG.
“ " HQICmpodru
neyeHHd  obied NpOJCNbHOH
IPOYHOCTH Kopnyca, a pYOKH, gz
Kak mnpasuJio, HeT. Haacrpoiikn
(usu py6ku) aaunoil Menee 15 %
JUIHHBL CYJHAa Has3bIBAOT KOpoOrMm-
Kumu, a HaACTPOHKH O6oJabluelt
AauHBl — Oaunnbimu. KopoTkue
HaJIcTPORMKH H PyOKH JenaioT
JerkuMHd. Jlerkue pyOKH 6OJib-
IIOH TNPOTAXKEHHOCTH, HaPHMeD,
Ha [accaxHpCKHX cyJax pasbu- :
BAOT MO JUIMHE HA KOPOTKHE Puc. 6.36. KoHCTPYKUHSI CKOJMBL3SIIETO
y4YacTKH (IJIMHO# He GoJee 5,5 COGAHREHMA
BBICOTBl PYOKH), KOTOpble COelH-
HSIIOT APYT C APYTOM IPH TOMOILM CKOAb3Awux coeOurenuti (puc. 6.36).
HapacTpofixu cocTodT ¥3 MJOCKUX NepekpeiTuii, ofpasyomux Gopra,
nany6el ¥ J1060BYI0 H KOHUEBYIo nepebopku. llonmoTHHIa 3THX me-
PEKPBITHH COCTOAT M3 JHCTOB TOMWMHOH 3—8 MM, a Habop — u3 -
n0710co6yALG0BOrO HJIH YTJOBOTO MNPOMH/IBHOTO NPOKATA.

P y 6 K H Take COCTOAT M3 MepPeKPBITHH, NPHYEM BePTHKaJbHbE
MepeKpLITHSI, OTpaHHYHBAaIOIWKMe PYOKH, Has3bIBAIOT crexkamu (Kpome
J060BOH CcTeHKH PyOOK OCHOBHOH HaICTPOHKH, HasblBaeMoi OOBIYHO
n060Bo# NepeGopKoi). BepxHee mepekpbiTHe pPYOKH Ha3HIBAIOT Kpbi-
wet, ecqd OHO He WIMpe pyOKH, HJH naayboi, €CIH OHO BBIXOJMT 3a
ee mpeJiesisl 1 JOXOAHT 10 6opToB. KOHCTpyKuHA nepekpuITH! pyGok
Takas e, Kak H HaJCTpPoeK, TOIbKO OHHM Gosee Jjerkue. HMuorpa
BepTHKAa/IbHble NEePEeKPHITHS pPYOOK JenaloT roppHpOBaHHBIMH.

B nocsennee BpeMs LIHPOKO NMPHMEHSIOT HAJICTPOMKH M PYOKH H3
JEerKHX aJiOMHHHeBO-MarHueBbX cmjiaBoB. HecMorps Ha To, 4TO
TOJIUMHY HX MEPeKphITHH NpHHHMawT Ha 1| MM GoJblue, 4eM y CTajb-
HBIX, 3TH HaJCTPOHKH H pyOKH MOJYYalOTCH IOYTH BJIBOE JIerye CTajb-
HbIX, 4TO MO3BOJIAET COOTBETCTBEHHO YBEJHYHUTH TPY30MOABEMHOCTH
H TOBBICHTb OCTOHYHBOCTb CynHAa. OCOGEHHO YacTO HCIO/Nb3YIOT Jer-
KHe CIJIABHl MpPH H3TOTOBJEHHH Pa3BHTHIX, BEICOKO PacloOXKeHHBIX
HaJCTpoek H py6OK Ha MacCaXXHPCKHX cylaX, TaK Kak IIPH 3TOM
MoxHO noHu3utb T cyfHa M yBeJHUHTH TeM CaMbIM €ro OCTOHYH-
BocTh. HaficTpoliKu ¥ pYOKH BEIIIONHAIOT cBapHBIMH. OYeHb peliKo, Korja
IIDH CBapKe TOHKUX JIHCTOB BO3HHKAIOT TPYAHO YCTpaHHMBIE 6YXTHHEI,
JJIs1 yAy4YllleHds1 BHELIHero BHAa BMECTO CBapKH NPHMEHSIOT KJENKY.
B 3Tux cayuasx KOHCTPYKUHMH HaJICTPOHKH U3 JIETKHX CIJIABOB NIPHKJIe-
NBIBAIOT 'K CTaNbHOMY KOMHHICY, MNpHBapeHHOMY K mnaaybe (cM.
puc. 6.32).

6.3.8. anbwlopT, npuBanbHbIi Gpyc M GOKOBLI® HUIH

®anbmboprt (puc. 6.37) npeacraBasier co6OH KOHCTPYKUHIO H3
JIUCTOB € NOJKPeNJsIONAM HabopoM, NpefHasHaYeHHYIO AJIs Orpaxje-
HHA OTKDHITHIX many6 oT JeHcTBHA BoJH M Berpa. Ha BepxHeli nanyGe
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¢ansm6opT  yCTaHABIHBAIOT B
ILIOCKOCTH HapyXHOH OOLIMBKH,
HO3TOMY CHApYXH OH KaxeTcs
NpPOJOJKEHHEM MIHDCTpeKa. BH-
cory ¢anpmfopra NTPHHUMAIOT
He MeHee 1,0M (o6bumo 1,1—
1,2 m). Bosnee Brcokuii dans-
mw6opt (1,3—1,5 M) oGopyryior
Ha CyJlax, NEepeBO3SALIHX nany6-
HbI€ TPY3H — Ha JIeCOBO3axX, KOH-
TellHepOBO3aX, CyJax THIA «po-
po» H mp.

p @ anpuIGOPT COCTOUT H3 JIHCTOB
uc. 6.37. KoacTpykums dansmbopra. TOH\__-S.%HLHHOI‘/'I 08,5 MM (B 3aBH-

wpe: 4 topuonof RouTAk  peuicisoh CAMOCTH OT LJIHAEL CYMHA), yCTa-

HABJHBAEMBbIX JJUHHON KPOMKOH
Blonb nanyOel. Uepes Kamkjble IBe-TpH WINALMH, HO HE DPEXe ueM
yepes 1,8 m (na cynax, mepeBo3siux najdyOHBIE TPy3, He pexe YeM
yepe3 1,2 M) YCTaHABAMBAIOT nodKpenisiowue cmodky B BHAE KHHUIL
¢ oTorayThiM PuanueM wHpusoil 60—90 mm. Tonmuua croek Ha 1 MM
Go/ibllle TOJHIMHBI JHCTOB (aiblIGOpTa, 4 INHPUHA MX BHH3Y 34BH-
CHMT OT JUIMHBI CyiHA U Kosebaercs B npefesnax 200—360 mM. Hlupury
CTOGK BBepXY NpPHHHUMAIOT DaBHON WIMPHUHE NAQHUUPA,—TDEICTAR-
JAI0IEro - cO00H. . TOPH30HTANLHO PAaclOJNOKEHHYI0O [OBEpX JIHCTa
¢banpuibopTa nosocy H3  npobHJIbHOH _ HJIH IIOJOCOBOH  CTa/H
wHpyuHOA 75—150 MM. IToBepX MeTaniMuecKoro MJAHIIMPS HHOTAA
YK/IaibIBAOT “AepEBsiHHbIN. B HuKHeH wuactd (anpiubopTa AesaioT
BHIPE3Bl — WIMOPMOEbIE NOPMUKU, TpeJHa3HAUeHHble JJisi CTOKa 34
6opT nonaslued Ha Najay6y BOAbl. B IUTOPMOBHIX HOPTHKAX HMEIOTCH
pelleTKH, MNPenATCTBYOIMe BhIOpACHBAHHIO 3a GOPT -CMBIBAEMBIX
BoJiHOH npexmeToB. [lnomany BripezoB, onpenensiemas no [IpaBuiam
O Tpy30BOfi MapKe, AOMXHBa ObITb JOCTATOUHON AJsl yjAajeHus BceH
Maccel BOAB 3a MOJynepHof Kayku. MHorza BMeCTO ITOPMOBBIX 11Op-

Puc. 6.38. IpuBanpunifi 6pyc: @ — AePeBAHULIN; 6 — MeTasaHUE-
CKHil; 8 — pE3HHO-META/IJHYECKHH,
1 — xHHUA (Yepes ORHY IINAlHIO)
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THKOB B (asblibopre A€al0T CHJIOLIHOH an
BHIpE3 IO JIHHWH COEJHHEHHS €ro ¢ IIHp-

CTPEKOM.
I[lpuBaapuuit 6pyc (pHC. (6

6.38) — 3TO mepeBsiHHAs, MeTaNJIHYeCKast T%

HJIY PEe3HHOMETAlJINYecKass KOHCTPYKIHS, N

ycTaHaB/AHBaeMasi BJIoJb 6OpTa BHIIE \\ =

BAaTepJHHHH M INpelHa3HayeHHas Jas
3alUTH 6OpTa CyZHA NPH LIBApTOBKE OT
YAapoB O NHPC HJH JpYroe IIBapTyeMoe
K 60pTYy CYAHO. v !
BokoBHEe KHJH CIyxar Aas
yMeHbIIeHHsl pasMaxoB (aMILIMTYZ) 60p-
TOBOH Ka4kH. VX yCTaHAB/IMBAKT B pali- . ¢ a9 Onpeneenue wecra
OHE CKyJ/Ibl B CpelHEH HaCTH CyAHA Ha  ppyrpkanns GOKOBBIX KHel
npotsikeHuH okojo 0,256—0,35L. MecTo- « kopnycy cyama: G — uentp
noJsioxeHHe 60KOBLIX KHUJeH O6BIYHO Onpe- — TAMECTH Cynna; B/2 — noy-
JEJSIOT TAK, KaK NOKA3aHO Ha puc. 6.39, WHPOTa; H — Bricota Gopra
IIpu stom o6ecmeunBaeTcss HauMeHblee
CONpPOTHBJIEHHE BOAL! IBHXKEHHIO CylHA, TaK KaK O0KOBbIE KHJIH paciio-
JIaraloTCsi BAOJD JHHHU O6TEKaHHsI KOpIyca BOAOH, a TaK»Ke HauboJb-
Iee yMepeHue 60PTOBOH KAaUKH, [IOCKOJBKY B 3TOM C/yYae IJIeyo Ipo-
THBOJEHCTBYIOLIEr0 paCKaYHBaHKIO CyAHA MOMeHTa 6y eT Hau6OTbLINM.
Oco6oe BHUMaHHe 0OGpalllaloT Ha TO, 4TOObI KHJUL HE BBILLIM 3a Ipe-
JeJBl TNPSAMOYrOJbHHKA, OIHCHIBAIOLIEr0 MHUJEAb-IINAHIOYT CYyJlHa:
B IPOTHBHOM CJy4ae BO3MOXKHbI OBPEXKJAEHHst KHJeH NIPH LIBApTOBKeE.
BokoBble KHJIH OOBIYHO JEAIOT MJIOCKHMH — H3 JIHCTA C BHElHeH
KPOMKOH, MNOAKpPENIeHHOH KPYLVIBLIM HJIH HOMYKPYIJBIM IIPOKaToM,
HJIY JBYXCIOHHBIMH — H3 ABYX DPAacCHOJOXEHHBIX MOJA YIJOM JIHCTOB
¢ NAAKPENIAONKUMHU ONEPEYHHIMYU 6paKeTaMH, Ha PacCTOSIHUH OKOJIO
2,0 M oxua ot apyro# (puc. 6.40). Kpomky GOKOBBIX KHJEH, NPHUMBI-
KalIHX K HapyXHOH OOLIMBKe, OOBIYHO JAe/aloT rpefeHYaTof: 31O
yMeHBbLIAeT CBAPOYHBIE HANpsIKEHHS U IPENsATCTBYeT pacnpocTpaHe-
HHIO Ha HapyXKHYI0 OGLUIMBKY TpEUIMH, BO3HHKAIOUHX B OOKOBBLIX
KHJIAX.

Puc. 6.40. Koucrpykuun GOKOBEIX KHuel
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6.3.9. LLitreBHU U KPOHIITEHHLI rpebHLIX BanoB

HocoByo H KOPMOBYI0O OKOHEYHOCTH KOpHyCa CyIHAa OrpPaHHYHBAOT
COOTBETCTBEHHO (OPIUTEBHEM H aXTeplUTeBHEM, KOTOpble. HAJEXHO
coelHHEHbl ¢ OOLIMBKOH NpaBOro W JieBoro 6OPTOB, BEPTHKAJbHEIM
KHJeM, GOPTOBLIMH CTPHHrepamMH H najny6am.

QopuiTeBe s (puc. 6.41)-npunuMaer Ha ces yjAaphbl NpH
CTONIKHOBEHHSIX C IPYTHMH CyJAaMH, O TPYHT, IpHyYas, Jel. PopluTeBHH
ObIBAIOT JUTHIMH, KOBAHbIMH, CBAPHBIMH H3 JHTHIX M KOBaHBIX 4YacTeH
H, Yalle BCEro, CBapeHHHIMH H3 THYTHIX CTaJbHBIX JHCTOB. Qopuire-
BeHb GOJIBIIOTO CYJAHAa [IEJHTCS N0 BBICOTE Ha HECKOJBKO YacTeH,
KOTOphIe cOeJHHEHEI MeXy coGoll «B 3aMOK» C MOMOLIbIO AYTOBOH HJH
BaHHO-IIJIAKOBOK CBapkH. [lpumbikaiomue K GOPIUTEBHIO JIHCTH
OOIUMBKH [pPUBAPHUBAIOT YIJIOBEIM IIBOM.

[Many6er v poxoasiuue o GopmTeBHs1 60PTOBLIE CTPHHIEDHl NPH-
BapuBalOT K TOPU3OHTANbLHLIM pefpam (OpLUTEBHS —_Opewmyxam —
TPEYTONbHBIM HJIH TPalNelHeBHAHbIM JIHCTaM, NOAKPEIISTIOWHM THY-
Thle JHCTH QopluTeBHsi. B noxBopHO# wacTH 6pelITYKH yCTaHaBJH-
BaIOT He pexke ueM 4Yepe3 | M, BhIIE BaTEDJHHHH — HE Pexe YeM yepes
1,5 M. BepTuKa/bHBI# KHJIb [ pHBApH-
BAlOT K TNpPOXOJLHOMY peGpy 3IKEecTKo-
cte  dopriteBHsl. Pasmepnl ceueHus
JUTOrO (ODLITEBHS KM  TOJIHHY
/ ' CBapEHHOT'0 ‘H3 JIHCTOB OIpelesioT

no [IpaBunam Perncrpa CCCP.

AxTepmreBeHb5b- (pHC
6.4 MOLlHAY — AHTa® HJH CcBap-
Has KOHCTDYKLHs, KOTOpas 3aBep-
[aeT KOPMOBYIO OKOHEYHOCTb KOp-

Puc. 6.41. dopiurtesenn Puc. 6.42. AxrtepluTeBeHb OJHOBHH-
cgaprofi. T~ TOBOTO CYJHa.

] — OperITyKH; 2 — npo- ] — crapunocr; 2 — a6noko; 3 — 1no-
AOABHOE PeCpo KEeCTKOCTH AoulBa; 4 — nATKa; & — pyARepnocT;

6 — nerasa pyas;, 7 — OKHO, 8§ — apKa
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Puc. 6.43. AxtepuiTeBeHb CyIHa C KOPMOR «OTKDBITOrO® THIA

nyca. Ha oOfHOBHHTOBEIX CylaXx aXTepuITEBEHb CJAYXKHT OIHOH H3
onop Ans AeHABYAHOH TPYOH (CM. HHKe), KoTOpash NPOXOIUT Yepes
OTBepCTHEe B A6/IOKE aXTepIUTEBHSA, PaclOJOXEHHOM B NepeiHell ero
CTOHKe, HMEHyeMOH CmapHnocmosm. AXTEpIITEBEHb CJIYXKHUT TaKkKe
onopo#l AJs pyJisi, KOTOPHH BpallaeTcsi Ha INTHIPSIX, COENHHEHHHIX
C ero BepTHKaAbHOH CcTOHKOH — pydepnocmom. CTapHIOCT U py-
JeprocT COeJMHAIT B BepXHell wacTH apkoi, a B HHXKHEH — nodow-
60, 3aMLIKafg TaKUM O00pa3OM OKHO axmepulmesHs.

Ha HexkoTOpHIX cyjax, HMEKIIHX Nojsy6alaHCHPHHH pyab, py-
JepnocT INpeicTaB/isieT coGoH KpOHIITeHH, He CBS3aHHHIH BHH3Y CO
crapH-noctoM (pHc. 6.43). ITono6Hnil axTepiTeBeHp 06pasyeT KOpMy
¢OTKPHITOrO» THIA, HAa3BAHHYIO TaK H3-3a OTCYTCTBHS OKHa axTepHl-
TeBHA (rpe6HOH BHHT paGoTaeT B HE3aMKHYTOM IPOCTPaHCTBE).
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Oco 2pebroeo bana )
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Puc. 6.44. Ipynanuit kpoHwTefiH rpe6HOro BaJja.
1 — nana

AxrtepiuTeBHH GBIBAIOT JHTHIMH, CBADHBIMH M3 JHTHIX H KOBaHBIX
yacTefl ¥ CBADHBIMH H3 JIHCTOB. Macca JHTBIX axTepliTeBHeH KPYIHBIX
cynoB pocturaer 60—180 T, M03TOMY HX H3TOTOBJSIOT U3 HECKOJIbKHX
CBapHUBAEMBIX HacTeH.

[TpouHoe coeinHeHHE aXTepIUTEBHS C OCHOBHBIMH KOPHYCHBIMH
KOHCTDYKLHSIMH JOCTHTAeTcsl NPH MNOMOILH CBapkH uX ¢ pebpamu
MKECTKOCTH axTepIuTEeBHsl. AXTepLITEBHH CYJOB JELOBOro IJaBaHHS,
KOTOpBle JUISl 3aLUMTBI PyJs H BHHTA MMEIOT, KakK NpaBHJO, Kpeficep-
CKYIO KODMY C OCTpbIMH OOpa3OBaHHsIMH, NO/KHEI HMETh DacoJfo-
KEHHBIH B KODMY OT pyJsi 46000meod, T. €. KOHCTPYKLHIO H3 CTaJlb-
HBIX JIHCTOB ¢ MOAKPEeNJAIIIUMH peGpaMH, 3allHLIAIIYI0 PyJb
OT MOBpeXJeHHH.

KpornmTefiint rpebHbXx Baaos (puc. 6.44) —
5TO ONOPHBIE KOHCTPYKLUHH JIJ GOpTOBBIX IpeOHBIX BaJjoOB JABYX-,
TpeX- H YeTblpeXBHHTOBBIX CYLOB. KpOHIITEHHBEl B OCHOBHOM OBHIBAIOT
JHUTBIMH H, pexe, CBapHHIMH, OfHOJANbIMH H AByJjaneiMu. [liomans
CeYeHHUsl KaxKJoH Janbl [JBYJalnoro KpOHWTeHHa NPHHUMAKT paBHOH
He MeHee 4eM 60 % . muiolagyu MOMEPEYHOro CeyeHHsi rpeGHOrO Baja.
Jlanel ABysManblx KPOHWITEHHOB pacnosaramoT IO OTHOLIEHHIO APYT
K Ipyry nof yriaom, 6auskuM K 90°. OceBble JMHMH Jlanm JOJKHBI Ne-
pecekathcsl Ha ocu rpeGHOro BuHTA. Jlamul Kpensit K HaGopy Kopmyca
U HapyKHOH oOLIMBKe ¢ NOMOIIbIO CBAapKH HJH KJjenkH. [Ipu atom
NJI0IaL CEYeHHsl CBAPHOrO lIBAa HJH IJIOLAAb CEYeHHs 3aKJEIOoK,
KpensHuX KaxAylo Jany, IOJXHa COCTaBaATb He MeHee 25 % muo-
IlaZiH MONEPEYHOro CEYEHHA BaJja.

6.3.10. fLeitnByaHbl® TPYGbl U MOPTHPH

Hasi Tpy6a (puc. 6.45) cnyXuT I/15 DOANEPKAHHUS
rpe6Horo Basa H obecneueHHsl BOJAOHENPOHHILAEMOCTH B TOM MeECTe,
rje OH BHXOAMT M3 kopnyca. ONHUM KOHLOM Tpyba cOoelHHseTcCH
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Puc. 6.45. Pacnoaoxenne zefi-
IBYZHOH TpPYOHL.
] — axTtepnuxkosas rniepe6opKa;

2 — penppyaHas TpybBa; 3 — a6l0KO
axrtepiiTeBHs; ¢ — rpe6HoR Baj

i

I/I/ .54 7.

Puc. 6.46. Moprtupa

DD ert o
==

YLl sllld

4in

¢ nepeGopkofi axTepnuka, a APYrUM — C s6/J0OKOM aXxTepIUTeBHS.
B Mecre coenuHeHusi ¢ mnepeGOpKoll aXTepmHKA ' yCTaHABJIMBAIOT
calbHUK. B pefinBynHyio TpyOy BcTaB/AsAIOT GPOH3OBYIO WM JaTyH-
HYI0 BTYJKY, B KOTOPOH CO31al0T JBe ONOPHbIe NOBEPXHOCTH — MOJ-
INMIHHKH, CKOJbXKEHHUsI, CJayxaupe omopamu rpe6Horo Bana (cM.
puc. 9.26). lns ymenblueHusi BHGpaluH, BO3HHKawomeH npu pabore
rpebHOnO Basna, TPyOy JMKECTKO COeIUHSIOT ¢ (JopaMH, KOTOpHE
B 3TOM palfioHe JeJamT YTONIIEHHBIMH.

Moptupu (puc. 6.46) ofecneyuBaroT HeNPOHHIAEMOCTb B Me-
CTe BBIXOJa M3 Kopnyca GOpTOBHIX I'DeGHBIX BajiOB MHOIOBalbHBIX
cynoB. Moptupsl npefcTaBasiioT coGol TpyOHl ¢ diaHlaMH, OTIHTBIMH
no o6Bofy Kopnyca B MecTe Bhxona Bana. duanen MopTupel npupa-
pUBalOT K HapyXHo#i ofmuBKe kopmnyca. Muorpa MopTupsl Aenaior
CBapHBIMH M3 KOBaHBIX M JHUTHIX yacTeli. Henmponuuaemocts obecne-
YUBAIOT CAJBHHKOM TAKOTO XK€ THMNA, YTO H Yy JAelIBYJHOH TpYOHI,
KOTOPBIH yCTaHABIHBAIOT HA HOCOBOM KOHIIE MOPTHPHL. ¥ JVIHHEHHbHIE
MODTHDH CJYXAaT OLHOBPEMEHHO ONOpaMH Jjs rpe6Horo Bana, BHI-
IONMHSAST B STOM CJydae pOJib KPOHIITEHHOB.

6.3.11. MyHpamMeHTHl H KPeNNeHHA

I'naBHBe, BcmomoraresnbHHe, TNanyGHBIE M JApyrue MeXaHHU3MBl H
arperarthl, NpeiMeTH OGOpYIOBaHUs, IeTajlH YCTPOHCTB H T. N. yCTa-
HaBJHBAlOT Ha G YyHAL aMeHTaX, KOTODHe NOMHMO Beca ycra-
HOBJIEHHOrO Ha HHX OGOpYIOBAaHHMS JOJMKHH BOCIPHHHMATh TaKxke
H YCHJHS OT CHJ HHEpUHH, o6pasyloNUXCsl NpH Kauke CyjHa, a s
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a) 60oNbHINACTBA MEXaHH3MOB — H OT
HeypaBHOBELIEHHHX YCHJHH, BO3-
HHKaIIIUX - IPDH HX paborTe,

GRS | ItH QyHAAMEHTH mepejaloT BOC-

& {I}q} GDEB' (33 NpHHHUMAaeMble HMH YCHJMSI Ha Kop-

NYCHEIE KOHCTPYKIHH, obJjajaiomue

A7 . 6OJBUIOH * JKECTKOCThIO MO OTHOLIE-

HHIO K YCHJHAM, JeHCTBYIOIIHM

8) B HX mnJaockoctd. [losromMy B Mmec-

TaxX YCTAaHOBKH (YHIaMEHTOB Mepe-

KDHITHSA OGBIUHO YCUJAHBAIOT CIHENH-

albHBIMH  NOOKpenAenHuamu, T. €.

J@}' e}eb @H} €D J106aBOYHBIMH CBA3AMH HJIH YTOJ-

INEHUSAMH 3JIeMEHTOB KOHCTPYKLHH.

Aan Pyndamermol 2NA6HOIX MEXAHUI-

Puc. 6.47. Tunw dyunamentoB nog MO8 (pHC. 6.47) NpeacTaBaAdtOT CO-

TJaBHbI ABHraTedb: @ — Ha HACTHIe  GON NpPONOJBHEIE GalKkH C onop-

BTOPOTO  AHa; 6 — BCTPOCHHB B pyivy FOPU3OHTAJbLHLIMU [I0JOCAMH,
KOHCTPYKIHIO IBOMHOTO JHA

Ha KOTOpBIE CTaBSIT JaIbl HIU paMmy

rTaBHOTO [JBHTate]sd. OTH  6ankH

pacrnonaraioT B MJOCKOCTH AHHILEBHIX CTPUHIEPOB H CBS3BIBAIOT OfHY

C Ipyrod Ha KakJOM IWINAHTroyTe nonepeyHelMH 6pakeramu, a ¢ Ha-

PY:KHOH CTOPOHB! MOAKPENJSIOT KHUIIAaMH. EC/NH Ke OCHOBHBIE GaTKH

byHIaMeHTa 104eMY-a160 MOCTaBUTh B IJOCKOCTH AHHILEBBIX CTPUH-

repoB ¥ (IOpPOB HEJb3s, TO NOJ HAaCTHJIOM BTOPOTO JHA YCTaHaBJIH-

BAIOT JONOMHHTENbHbIE CTPHHTEPbl MEHBbINEH BBICOTH, a (VIOpHl He

Ha BCIO WIMPHHY CYAH2. B 3ToM ciyuae HX Ha3HIBAOT NOAYCHIpUH2e-
pamu U noaygaopamu.

Dyndamenmot N0 KOMAbL aHAJOTHUHBl (DyHIAMEBTaM IOJ IJ1aBHEIE
MexaHusMbl. Oco6eHHOCTBIO HX SIBAsIETCS1 HaJHYHE onop, MpefoTBpa-
AKX CMEIIEeHHe KOTJIOB ¢ (PyHIAMEHTOB NOJ AeHicTBHEM CHJ HHep-
UMM NPH Kauyke, KOTOpble H3-33 3HAYHTEJBHOH MacChl KOTJIOB MOTYT
JocTdAratek Go/bUION BETHYUHHI.

Konempykyus ¢yrndamenmos nod ecnomozamenvrole MexaHuamol
3aBHCHT OT MX TUIIAa H MeCTa YCTAHOBKH, a Takxe (QOpMH QyHAAMEHT-
HO#l pambl. OyHIAMEHTE [OJA MeXaHHU3Mbl, yCTaHaBJIHBaeMble HA Ha-
CTHJIE BTOPOro JAHa, naardopmax u nany6ax, H3TOTOBJIAIOT H3 JHCTOB;
OHH TPEACTABJSIOT COOOH paMb! ¢ ONOPHBIMHU IOIAAKaMM, MOAKpen-
JEeHHBIMH BepTHKAaJbHEIMH OpakeTamd. DyHJAMEHTH MEXaHH3MOB,
ycTaHABNHBaeMbIX Ha mnepebopkax M 6oprax, OOBHIYHO BHINOMHAIT
B BHje KpoHiuTeliHoB. HeGosblune MexaHH3Mbl H IpelMeTHl o6opy-
JIOBAHUS YCTAHABJMBAIOT Ha TaK HA3bIBAEMBbIE KPeMerus, COCTosIIHE
M3 OJHOTO-IBYX OTPE3KOB Meraiia (yriaosoro npodwusis), NMpHBapeH-
HOro K KOpHycy CcyJHa.

Bo Bcex cayuasix KOHCTPYKUHMA GYHAAMEHTOB MNOJA BCIOMOrare/b-
HEle MeXaHH3MHl JOJKHA ofecleuyuBaTb NPOYHOE KpellJeHHE MeXa-
HU3Ma H HE BHI3KBATH MECTHOH BHGpanUH KOPNYCHHX KOHCTPYKIHAH.
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§ 6.4. CoepvHenuna petanell Kopnyca cyaHa

CoenuHenus JeTajiell KOPHNYCHEIX KOHCTPYKIHH OHIBAIOT CBapHHe H
3aKJeNoYHbIE,

Ceapubple coelMHeHNs — HauboJjiee pacHpOCTPAHEHHBIH THII COERH-
Henu#i KOPHYCHBEIX KOHCTPYKUMi. PasjnualoT: COeIMHEHHS BCTHK,
TaBpOBHle, YIJIOBHIE H BHaKpo#d (puc. 6.48).

Kpowme Toro, BCTPEYaIOTCsl PA3HOBHIHOCTH 5THX OCHOBHHIX THIIOB.
Hanpumep, npopesnsie (pa3sHOBHAHOCTb COeJHHEHHH BHAKpOH) H
epeberuamsie (Pa3HOBHIHOCTL TaBPOBHIX coefuHeHHH). CoelnHeHHs
BHAKPOH NPHMEHSTb HE PEKOMEHIYeTCsl; MX IO BO3MOXKHOCTH 3aMe-
HSIOT CTBIKOBBIMH.

Il B b1 CBapHBIX COeNUHEHHH Kopmyca OHIBAIOT CTHIKOBBIE, YIJIO-
Boie U npo6ouHbie. CTHIKOBEIMH IIBaMH CBAPHBAIOT CTHIKOBHIE COEJIH-
HeHHfA, NPOOGOYHBIMH — IPOpPE3Hble H YTVIOBRIMH — OCTa/bHBIE THIIH
CBapHHIX COeIMHEHHH.

CBapKy BLINOJHSIOT PYYHBIM, MOJNYyaBTOMaTHYECKHMM H aBTOMAaTH-
yeckuM cnocobamu. B 3aBHCHMOCTH OT TOJIIMHHE CBAapHBaeMHIX Je-
Tajefi U crnocoba CBAapPKH pasjHYaloT CJAELYIOIIHE MUMNbl CMbIKOSOLX
ceaprbix wgos (puc. 6.49): mo or6oproBke — mpu ToamuHe ot 0,5
10 3 MM; 6e3 CKoca KPOMOK — IIpH ToJIKHe oT 3 1o 8 MM; ¢ V-o6pas-
HOH pa3lesKoit KPOMOK — mpH TosumuHe ot 6 1o 30 MM; ¢ X-o6pasHo#
pasziesKofi KpOMOK — npH TosiuuHe oT 16 mo 40 mM; ¢ U-ob6pasHoi
pasfieNKofi KPOMOK — IpH ToJuHe oT 25 no 50 MMm.

[Ipd CTHIKOBOM COEIHHEHHWH IBYX JIUCTOB, Y KOTOPHIX TOJIUIHMHH
otanyaloTcs GoJsbine YyeM Ha 2 MM, Ha 6oJiee TOJCTOM JIMCTE CHHMAETCs
«jlacka» HIHPHHOH, PaBHOH NSTHKPAaTHOH pa3HOCTH TOJIUHH CTH-
Kyembix JucToB (pHc. 6.50). '

VYrjoBele WIBH TaBPOBHX coefMHeHWN OnBaioT (puc. 6.51): Ges
CKOCf KPOMOK — MPH TOJIIHHE MPHTHKAeMOro JucTa 104 MM; ¢ OLHO-
CTOPOHHHM CKOCOM KPDOMOK — IPH TOJIIMHE MPHUTHIKAEMOTO JHCTA
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Puc. 6.48. Tunel cBapHEIX COeHHEeHHH: @ — BCTHK; 6 — TaBpOBOE; 8 — YIJIO-
BOe; & — BHaKkpoif; 0 — mpopesHoe; e — rpe6eHyaToe

NN
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8) ; or 4 no 15 MMm; ¢ AmBycTO-

a) m&m ) 220 DOHHHM CKOCOM KPOM(},’K _
IpH TOJIIHHE TPUTHIKae-

Moro Jaucta 8 MM H GoJee.

e) -
-- [lo pacnonoxeHHio B
5) ZZAN NPOCTPaHCTBE CBapHEIE IIBHI
MOTYT OHITb HUNCHUML, 8ep-

MUKAABHBIMU, 20pU30OHMAAL-

g,
)%@ HoMU U BepxHuUmU  (TIOTO-

JIOUHBIMH).
Puc. 6.49. CreikoBele BBl (MOATOTOBKAa Xpo- CBapHHE BBl BHINOJ-
MOK): a — ¢ oT6opToBKOH; 6 — 6ea CcKoca; _
e — ¢ V-ofpasunoll pasnenxoil; ¢ — ¢ X-o6pas- HAIOT Cnﬂom"lt_tl’u'm u- npe
Hol pasmenxoit; 0 — ¢ U-ofpaswoit pasmenxol  PbIBUCMbIMI. LIDEPBIBUCTHIE
WBLH JAONYCKAKTCA B COE-

IMHEHHAX, HE HCHLITBIBAIOMMYX BHOPAaLMOHHLIX HAarpysok, 3a Hc-
KJoueHHeM NpHBapkH 6anok GopTtoBoro Hafopa, Hafopa B palioHe
JIeJloBOTO Mosica, a Takxe (JOPOB M CTPHHIEPOB B palOHe MOAKpemN-
JIeHH# HOCOBOH OKOHEYHOCTH.

3ak.enoqHsle COEIHHEHHS CefvYac HCNOJBb3YIOT TOJBKO B OTACJb-
HBIX CYXOBBIX KOHCTPYKUHfX, HaIpHMep NpH 6apbepHOM COeIHHEHHH
LIHPCTpeKa ¢ MaJyOHBIM CTDUHTEpOM, HJH AJs GapbepHBIX LIBOB Ha .
BepXHell nanyde W B pailtOHe CKYJIBL.

3aksenoyHble COeJHHEHHS JHCTOB BHINOJNHSIOT BHAKpOM, BHAKPOH
¢ (hAaHXKHPOBKOH, BCTBIK Ha OLHOH CTHIKOBOH MJIaHKE, BCTHIK Ha ABYX
CTHIKOBRIX NaHKax (puc. 6.52).

3ak/enouHble COeIHHEHHUS pasle/filoT: N[O Ha3HaUeHHIO — Ha
NPOYHbIE, IUIOTHBIE H MPOYHO-MJIOTHBLIE IWIBLI; IO THIY 3aKJENOK —
Ha cOelHHEHMS 3aKJeNKaMH C NOJYKpPYIJofi, KOHMuecKo#, nmoTafiHoH
¥ noJynoraiHol 3akjafsol roJoBko# (pHc. 6.53); mo pacnoJioKeHHIo
3aKJENOK — Ha LENAble ONHOPAJAHbIE H MHOTOPsIIHEIE H IIaXMaTHbIE
MHOropsiHele Bl (puc. 6.54).

125(5,-52)

Puc. 6.850. CreikoBoe co-

j
; eAMHEHHE JIMCTOB PAa3HBIX
"{{FV/ 777 /A \ \ S| Tomwmum (Co cHATHeM wia-

CKHY)

a 5 5
) ) 7] 227 ) :74:/
_-’,7-h
N 9 9 ]
2 ¥ //ﬂijg%j 50“7/)\ )/ N
K oS RN NN iy
2
3

Puc. 6.51. Yrnopbie IUBB TaBPOBHIX COEAMHEHHH (IOJATOTOBKA KPOMOK):
o -— Ge3 ckoca; 6 — € OAHOCTOPOHHHM CKOCOM; 8 — C ABYCTOPOHHHM CKOCOM
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MHoropsiiHHe 3aK/enouHble coe-
AUHEeHHs, Kak [paBHJO, HMEKT
IeNHoe pPacno/iOKeHHe 3aKJeNoK;
maxMarHas KJenka JoNyckaeTcs
TOMBKO Ha MaJblX cyjax. Yrtobnl
ofecneynTb MIOTHOCTD 3aKJeMOYHbBIX
HWIBOB, HX UYEKaHAT.

KpoMe cBapHBIX M 3aK/JeNOoYHBIX
coelHHEHHH, B CYAOCTPOEHHH IDH-
MEHAIOT TaKxKe GOJTOBLIE, I'yXOHHbIE
H mnujedHsle coeauHendsa. C Io-
MolIbIO OOJTOB COEAHHAIOT HEKOTO-
phle cheMHBle JHCTH, GyHAaMEeHTH
H T I

Il'yxousl npepcraBasitor  coboii
3aksnenkd OosblIOro JAxamerpa c
Hape3koifi M mOTaHHOH TIOJIOBKOH,

D
e

) P
&ZzL 2| K 1 K4
T RALASS N NYIEN NNANNNNNY

Puc. 6.52. Tunbl 3aKA€NOYHLIX COELHU-
HeHHH: @ — BHaKpoOH; 6 — BHaKpOH
¢ GnaHXHPOBKOH; 6 — BCTHIK Ha
OLHOM CTHIKOBOH MJaHKe, 2 — BCTHIK
Ha JBYX CTHIKOBBIX IJIaHKaX

HMewled B BepXHEH IJIOCKOCTH

KBaapar noj Kmwod. Mx npuMeHAIOT NpH COeHHEHUH JHCTOB 60abIIOH

TOJIILHHBL,

a TaKXe B TeX MecCTax, riec yCTAaHOBKA 3aKJIENOK 3aTPYAHH-

tTenbna. [locsie BBEpTHIBAHHS T'YXKOHA €ro BEPXRIO HacTh cpy6aloT
H TOJOBKY 3aueKaHUBalOT. B mociefiHee BpeMs Ty>KOHBE CTalH 3ame-

HATL 91 €EKTpPpO3aKJaeNnKa™MmH.

9

Puc. 6.53. Tunm 3akae-

o

AR

UV

NOK: @ — ¢ TMNOJYKDPYIJoH

)

roJIOBKOH; 6 — C KOHHue-
CKOH TOJIOBKOH; 8 — ¢ MO-
TallHOH TOJNOBKOH; & -— ¢
nonyn?'rai‘moﬁ FOJIOBKO#

9

Puc. 6.54. Tunbl 3aKN€NOYHBIX LIBOB:

6 E.T. Dpun

a — LenHok OILHOpﬂIleIH
MHOI‘OpﬂI[HbIH 8 — IIaXMaTHHIHA MHOl‘OpﬂIlH]:IH

L

6 — 1enHo#
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Inuabku NPHMEHAIOT AJA KPEIJIEHHSsI KPHIUEK IropJIOBHH, JOCOK

JepeBAHHOro mnany6HOro HacTHJa, H3oasanud H T. A. Inuaeky, .

B OTJIHYHE OT GOJITOB, HMEIOT Hapes3Ky C ABYX CTOPOH H BBEpTHIBAIOTCS
OJAHHM KOHUOM B JieTadb. UacTo NMPUMEHSIOT NMPHUBapHbE IIMHJIbKH.

KoHTpOJbHBE BONPOCH

1. Kakue cuanl peficTBYIOT Ha ILIaBaioliee CyXHO?

2. Uto ofecneunBaer oOWIYI0 H MeCTHYIO HPOYHOCTH CYAHa?

3. HasoBuTe ocHOBHHIE cucTeMH HaGopa kopmyca. Mx otnuuntensHble ocoGeH-
HOCTH. ) ..

4. PacckaXXuTe 0 KOHCTPYKUHH JHHIIEBOrO NEPEKPHTHA C JBOAHBIM JHOM.

5. HasoBure ocHOBHEIe TuUNH (JI0pPOB. .

6. Kak moaxpemisiior 6opT CYAOB JIeJOBOrO NJaBaHUs?

7. Ins yero nmpejHasHayalOTCA [JIaBHHE IoNepeuHbie mepeGOPKH, KAKOBa HX

KOHCTDYKUHSA?
8. Pacckaxure o TYnax mreBHeR.
9. KaxoBa KoHCTpYkuusi (GYHAaMEHTOB NOJ TJaBHbie MeXaHU3Mbi?

1

10. TlepeuncinTe OCHOBHBIE THIIH CBApHBIX coeuHeHui. Uem oHu paanuuaroTcs?

lnaBa cegbman

CYJOBBIE YCTPOMCTBA
U JENbHLIE BELLM

CynoBbie ycTpodcTBa cayxaT A ofecnedeHHss HeOOXOAMMEIX 3KC-
nayaTalHOHHBIX H HaBHTAUHOHHBIX Ka4yeCTB CYyJAHA.

K ocHOBHBIM CYHOBHIM YCTPOHCTEAM, KOTODHIMH OGOPYAYIOT TIOYTH

BCe CyJa, HE3aBHCHMO OT WX THHA U Ha3HaYeHHs, OTHOCATCH: PYJEBOe,
fIKOpHOE, LiBapTOBHOE, KpaHLeBOe, HIIIONOYHOe, Ipy30Boe, GYKCHp-
HOe, JeepHOe, TeHToBoe M Jp. Kpome Toro, Ha HEKOTOPBIX CyaAax
CrelHalbHOrO Ha3HaueHHs — J1eCOBO3aX, KOHTelfHepoBO3aXx, Napo-
MaX, cylax C TOpH3OHTalbHOH rpy3006paboTKOM, JHXTEPOBO3aX,
a TaKe IPOMBICJIOBBIX, THAPOrpadHYECKHX, HCCIENOBATENBCKHX CY-
Jax, CylaX TEeXHHYeCKOTro ¢JIOTa — MPHUMEHSIIOT pas/HYHEE [OINOJ-
HHTEJIbHBIE YCTPOHCTBA, O6eCneyBalolde BLINOJNHEHHE CNElHalbHbIX

3aflad. K HHM OTHOcATCA YCTpoHCTBA AAsl KpemjeHHs mnaayGHoro -

Jieca, KOHTEﬁHCPOB, aBTOMalllhH, BaroHoB, annapeJ/ibHbl€ U NIPOMBICJIO- - -

Bble YCTPOHETBA, YCTPOHCTBA AN CycKa H NoibeMa 3a6OpTHBIX anmna-
paroB (CITY), noapoaHoro O6ypeHHsi, LEMEHTHPOBKH CKBAXKHH,
YKJajJlkn Tpy6oOnpoBONOB M TNOJBOLHOrO Kabess, YcTpodcTBa AS .

OYHCTKH TOBEPXHOCTH MOpsf, INHOYraAy6GHTe/NbHEX pabor, JALOBLie
yCTpoiicTBa (A1 OTKHIBIBAHWS M 3aKPbIBaHUS [HHILEBHIX [BEpEl
TPYHTOOTBO3HBIX MIalaHA M CaMopasrpyKalolUXCsi 3eMJIeCOCOB)
¥ T. n. PacnonoxeHne ocHOBHBIX CYJIOBBIX YCTPOHCTB MOKa3aHO Ha
puc. 7.1. CynoBele ycTpoicTBa paGoTalOT ¢ NOMOILBIO MEXaHH3MOB,
HasbiBaeMbiX OOBIYHO NaJyOHHIMH, TaK KaK OOJIBIUHHCTBO M3 HHX
HaxonuTca Ha nany6ax. IIpuBoj STHX MeXaHU3MOB MOMXKeT ObiTh
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Puc. 7.1. Pacrnonoxenne OCHOBHBIX CYAOBBIX YCTPOHCTB.

! -~ pynesoe; 2 — G6yKcupHoe; J — WBapTOBHOe; 4 — IpysoBoe; § — WJONoOwHOE;, 6 —
AKOPHOE; 7 — NOAPYJAHBaKINee .

3JIEKTPHYECKHUM, THIPABJIHYECKHM, 3JEKTPOTHIPABJIHYECKHM, Mapo-
BbIM HMJH JIU3€JbHBIM.

BpiGop THIIA IPHBOJA 3aBHCHT OT 3KCIJIyaTalHOHHBIX H KOHCTPYK-
THBHBIX ~OCOGEHHOCTEH, ONpeleJsOmMX Lenecoo0pasHOCTL NpHMe-
HEHHs! TOTO HJIH HHOT'O BH/1a SHEPTHH; GOJBIIYIO POJIb PH 3TOM HUTpPaeT
IpUHATBHIA Ha CYAHE THII TI'JIABHOrO ABHraTesisl.

§ 7.1, Pynesoe u noppynuBawuwes ycTpoicTBa

Pyatsoe ycrpoificteo (puc. 7.2), B COCTaB KOTOPOro BXOAAT PYyJb H
NpUBOA pyJist, NpeNHA3HAYEHO MJISI YIPAaBJEHHS CYJHOM.

Pyap (puc. 7.3) cocrouT u3 nepa u GaJajepa.

I[Tepo—>3To niaockuit WM, Hame, ABYXCJOHHBIH O6TeKaeMbIH
IIHT ¢ BHYTPEHHHUMH INOAKPeNVIAWILUMH pebpamH, IUIOMAAb KOTO-
pPOTO y MOPCKHX CY/I0B COCTaBisieT Y/,0—'/s, MJIOIMAAH NOTPYKEHHOH
yacti [I1 (nmpousBemeHus IJHHBI cyiHa Ha ero ocaaky LT). Buy-
TPEHHIO MNOJOCTh Hepa PyJs 3aNOoJHAT TOPUCTHIM MaTepuasoM,
NpefoTBpaIlalOKUM "NoNafaHHe BoAbnl BHYTpb. OCHOBY nepa pyJasd
COCTaBJIsIeT pydepnuc — MACCHBHBIH BepPTHKAJbHBIH CTepKeHb, K KO-
TOPOMY KpensiT rOpu3OHTaJbHBIEe pe6pa nmepa pynasi. Bmecre ¢ pyaep-
IIHCOM OTJIMBAIOT (WJIM OTKOBBIBAIOT) NETJIH Ul HaBEeLiMBaHHA pyJad
Ha pyJepnocT (ero HHOTAA 3aMEHSIOT KECTKOH CBApHOH KOHCTPYK-
nue).

b annep—3T0 crepxeHb, IPH NOMOMH KOTOPOro MOBOPAYH-
BawT nepo pynasa. Huxuufl konen 6assepa umeeT OGBIYHO KPHBOJIH-
HellHyI0 Gopmy W 3aKdHUMBaeTcs 4anoi — GaHeM, CayXawuM s
coeJiMHeHHs Gasjiepa ¢ mepoM pyJist NPH NOMOILH GOJTOB. JTO Pa3bEM-
HOe coeflHHeHHe GaJiepa ¢ NepoM pyJs HeoOXOAHMMO A CbeMa pyJs
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Puc. 7.2. Pynepoe
yCTpoiicTBO.

! — nepo pyas; 2 —
pyaepnuc; 3 — Gana-

Jiep; 4 — HHXHH

NOALHIIHHEK; 5 —
YHOPHH A NOAIIHN-
HHK; .6 — Bepxuuil

NOALIHNHHK; 7 —
dyupamMenT nop py-
JIeBYI0 MallHHy, § —
pynepas MaumlHHa, 9 —
reJqsMnoproesas Tpy6a

npu pemonre. KMuorsa BmecTo $JaHLEBOro NPHMEHSIOT 33aMKOBOE
HJIH KOHYCHOE COeJHHeHHe.

Baasep pyJsis BXOZHT B KOPMOBOH NOA30p KOpnyca 4epes 2eabm-
nopmosgyto mpyby W TNOANEPIKHBAETCA CNelHaJbHBIM YINODHBIM NOA-
LUIHIHHKOM, pAaclojIOXeHHBIM Ha OAHOH H3 njaarhopM HAH nanyb.
Bepxusis yacTh 6ajsepa NPOXOAHT yepe3 BTOPOH NOAIIHIHHK H Coe-
JHHSETCS C pyMIteJieM.

B 3aBHCHMOCTH OT pacno/noxKeHHS pyJ/si OTHOCHTENLHO OCH Bpa-
IEeHHS PasJHYalT (CM. pUC. 7.3): obbikHOBEHHbIC pyau, Y KOTOPHIX
nepo NOJTHOCTBIC PacnosOXEeHO B KOPMY OT OCH BpalueHHus; basancup

Tl B

Puc. 7.3. OcuoBxbie TUOH pydeil: o — o6bikHOBeHHHH; 6 — Gaaancupuuli, 8 —
6aslaHCHPHHIA MOABECHOH; & — moJy6aJaHCHPHBI OQHOBHHTOBOTO CYJHa
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Hble pyau, Y KOTOPHX NEPO pasfiesieHo
OCbIO BpallleHHs Ha JBé HEPABHBIE YACTH:
66ab1asi — B KOPMY OT OCH, MeHbLIAf —

B HOC; noaybarancupHbie pyau OTIHYAIOT- 2

cs1 oT 6asaHCHPHBIX TeM, 4To GajlaHCHPHAsA

4acTb CJeJlaHa He MO BCeH BHICOTE pyJs. 5 :
Banancupuele M nosny6anaHcupHBE - -

PYJH XapakTepH3yIOTCA KoadxpuuHEeHTOM | |

KOMIIEHCAUHH, T. €. OTHOIIEHHEM IJIOIIAJAH 1‘__11:‘ ,*‘ ': |

6asaHCHPHOH HacTH K MNOJHOH mJouiafH o4l _

pyasi (ob6biuHo oH pasen 0,25—0,35). Al r 44

Onsa ux nepeknaixu Tpebyercs MeHblle '{_-__IL— | -]

YCUJIHH M, CJeJlOBAaTeJbHO, MEHee MOl- ! |

Has pyneBas wmawuHa. OpHako Kpel- b -

JeHHe TaKHX pyJeld K KOpnycy cyiHa ! |

C/IOXKHee, IO3TOMY Ha THXOXOIHBIX CY- F T T

Jax,-Ha KOTOpHIX TpebyloTca Hebonbline Lo |

YCHJHA AJS NepeKNafkH pyJs ¢ 6opTa Ha [ H

60pT, NpPHUMEHSIOT OOHIKHOBEHHHIE PYJIH.

PasnoBuaHOCTBIO 6aNaHCHPHOTO pyJasi
ABJSETCS IIMPOKO H3BECTHBIH pYJb THIA
Cumnnekc (puc. 7.4) co CBEMHBIM He-
[OABUXKHBIM IHINHHJEJNEM, 3aMeHSIOUUM
DPYAepIOCT, Ha KOTOpPHI HaBelHBAIOT
mepo pyas. SrH Py Gonee HafeXKHH, Puc. 7.4. Banaucupunift pyss
06/1afa10T GOJbIIEH JKECTKOCTbIO KPEIIe-  qyuma CoMmIeke.

HUSL K KOpNycy CyAHa H HX YHNOOH€E | _ nepo pyas; ? — nana 6an-
JeMOHTHPOBATh. 2:}::; 3 — HEMOJBHXHLIA INHH-
TlpuBog pyssi COCTOHT U3  MeXxa-
HH3MOB M YCTPOHCTB, NpeAHa3HaYeHHBIX
Insl nepekJaikKH pyas Ha 6Gopr. B HX dYHCJIO BXOJAT pyJeBad
MaHldHa, PyJeBOH NPHBOA, T. €. YCTPOHCTBO AJs IlepeJaud Bpararo-
ero MOMeHTa OT pyJ/eBOH MalWHHH K 6anepy, H IPHBOA YNpAaBJAeHHS
pyJeBoii MaminHoi (pyseBas mnepenava). Ilo [lpasunam Peructpa
CCCP kaxJaoe MOpPCKOe CYIAHO [IOJKHO HMeTb TpPH INpHBOHA, HeH-
CTBYIOIIHX HE3aBHCHMO JPYT OT Apyra Ha pyJb: OCHOBHOH, 3anacHOM
u apapuiiHpiii. OGBIYHO JJ/1f OCHOBHOTO NPHBOJAA NPHMEHAIOT py.Je-
Bble MAlllHHbI, a 3alaCHOH H aBapHHHBEIA AEJalOT PYYHBIMH, 33 HCKJIO-
YeHHeM CYJOB, Yy KOTOPBIX JAHaMeTp TroJoBHl 6ajsepa pyas 6oJsblie
335 MM, a TaKKe NacCaXXHPCKHX CYJ0B C JIHAMETPOM ToJIOBH 6assepa
6onee 230 MM; s HUX TpeGyeTcsl MEXAHHYECKHH 3aNnacHOH NpPHBOA.
PyneByio MauHHY OOBIYHO pasMellaloT B CIENHANbHOM pymnens-
HOM omdeaenuu, NOGJHU30CTH OT pPyJisd, a Ha MaJlblX CYAaX H KaTepax —
B TOCTYy YIpaBJeHHS CYAHOM.

B KauecTBe NpPHBOAOB A5l PyJeBbIX MallHH B HacTosiliiee BpeMs
HCNOJB3YIOT 3JIEKTPOABHIaTeNH, 3JeKTPOrHAPaBJIHYECKHE, THAPABJIH-
yecKHe H, peme, naposble MawuHB. Haubosee pacupocTpaHeHsl
/MEKTPOrHJpaBJHyeckHe MamuHe (puc. 7.5). MomHocTs pyJieBoH
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Puc. 7.5. O6wnit BML H cxema
Jlt‘,]jIC'l‘Bldﬂ ICKTpOrHApas/inye-
CKO PYJIEBOH MallHHbL,

{ — Gannep; 2 — pywmnens; 3 — uu-
JUMHADP; 4 — nuJayHxep, § — sJex-
TPOOBHTaTesNb; 6 —-- MacJasHbIR Ha-
€0c; 7 — TMOCT YNpPaBieHHA

MAlLHHBl B OCHOBHOM pYy.Je-
BOM NpHBOJE NOJKHA obec-
NeYHTb Ha MaKCHMAaJbHOM
nepejHeM XO4y CyAHa mepe-
KJajgky pyJas ¢ 35°0aHoro
6opra o 30° ma mpyroi Gopt He Gosee yeM 3a 28 c. Ha neGombiuux
cylax HONYCKaeTCs M PYYHOH OCHOBHOH NpPHBOA B TeX CayyasdX, eC/H
DY BHINIOJTHEHHH HM3JIOXKEHHBIX BBHIIIE YCIOBHE YCHJIHE HA PYKOATKE
wrypeajia He npeBeicuT 160 kH (16 krc), a uncao obopotoB WTYp-
Basna GyfeT He GoJee 25 32 OfHY IOJNHYIO NEPEKIaLKY. ‘

[lepenavya Ha pyJab YCHJUH, pa3sBUBaeMblX B pYJIEBOH MalllMHe,
OCYILECTBJISETCA C NOMOLbI PYyJN €BOTO NDpHBOLA B BHAE
TPOCOB, HeNefl WM THAPABJIHYECKOH CHCTEMBbl JIHOO NMyTeM MKECTKOH
KUHEMATHYeCKOU CBA3U MEXKAY PY/NCBOH MAaIUHON U pysnem (3yfuarhie
CEKTODBI, BUHTHI U TIp.). PasjuvanT pyMnesnbHbld, CEKTOPHBIH H BHH-
TOBOH NPHBOJHL.

Pymnenvnoui npueod npepcraBiser co00f OAHONMJICYHH pblYar —
pPyMIiesib, OINH KOHEl KOTOPOTO COeIMHEH ¢ BEDXHUM KOHLOM Ganaepa,
a JIpyrod — c TpOCOM, LENbI0 HJH THADPOCHCTEMOH, TpeAHa3HaYeH-
HEIMH JJI1 CBAASH C DYJEeBOH MalUWHOH HJH IIOCTOM YIpaBJeHHS
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Puc. 7.6. PyJaeBble NpHBOAM: & — PYM-
neJabHBH; 6 — BHHTOBOH; 6 — CEKTOPHHI.
! — nepo pynsa;, 2 — Gajanep; S — pPyMIieNb;
4 — wryp Tpoc; 5 — aybuaThit CeKTOp;, 6 —
NPYXHHHKWHA aMOPTH3aTop; 7 — BHHTOBOA WINHH-
nedb; 8 — NOJA3YH

(puc. 7.6). Jror 1 p M B O X, Ha3sbl-
BaeMbli HHOrJja NpPOXOJbHO-
PyMneuJabHH M, NPUMEHSIOT
Ha HeOoJBIIHX CYyAaXx, a TakKxe
CNOPTHBHBEIX H HECAMOXORHHEIX CyAax
BHYTPEHHero mjaBaHHs. B oTau-
yHe OT HETO N0 Nl e pPeyY HO-P Y M-
neJbHBH [PHBOL TNpelcTaB-
JisieT co6ol pyMmnejb B BHIE ABYX-
niedero poiyara. OH IIHPOKO pac-
IpocTpaHeH Ha KPYIHBIX CYAax, ofc/JyKHBAeMbIX YETHIPEXILTYHIKep-
HBIMH THIDaBJIHYECKHMH DPYJEBbBIMH MaIIHHAMH.

CexmopHewi npueod IMHPOKO NPHMEHSIOT NpPH Nepelade YCHAHH
Ha pYJIb OT 3JIEKTPHUYECKHX DYJIeBHIX MalIHH. B 3TOM ciyyae Haxops-
miasics B 3alleNJICHHH ¢ CEKTOPOM IUeCTepHS BPallldeTcsi OT JIEKTpo-
ApHParess. I KOMIIEHCAllMH yJapHBIX Harpys3oK Ha pyJib B CEKTOpe
YCTaHaBJHBAIOT NPYXHUHHBIE KOMIEHCATOPBI.

Bunmoeot npueod ofbiyHO ObIBaeT 3aNacHbBIM, €ro CTaBAT He-
NOCPeACTBEHHO Yy pYJs B PYMIEJbHOM OTHesleHHH. Bpalenue or
ITypBaja nep AaeTcs BHHTOBOMY LINHHIENI0, HMEIOHIEMY IO KOHLaM
pe3b6y NpOTHBONOJNOMKHBIX HampabiaeHHi. Ilepememaromuecs npu
BpallleHHH WINHHAENS TOJSYHBl C NpaBofl H JeBOH pe3bboil 4epes .
CHCTEMY TAT BO3JEHCTBYIOT Ha IJIeYH NONEpeYHOoro pymMmnens, Haca-
JKeHHOro Ha 6ajJiep py/isi. BHHTOBOH NpHBOX KOMNAaKTEH H MO3BOJSET
CHH3HTb N0 HeoOxOAHMOro Inpejieia yCHJHs Ha IuTypBan GJjaronaps
BO3MOXHOMY 6o/iblIOMY nepefaTouHoMmy 4Hcay. HepoctaTtkoM ero
apasgercs 6onee HH3kui KIIJL u3-3a norepb npH TpeHHH BHHTOBOH
napsl. ‘

IIpueod ynpasrenus pyresol mawunoli (pyaeeas nepedaua) cay-
KHT A1 Nepefladyd KOMaHJ U3 pyseBoll pyOKH Ha pyJieBYIO MallHHY,
HaxoJfULylocss OObIYHO Ha 6OJIBLIOM paccTOSHHM oT MocTHKa. Ha co-
BpEMEHHBIX KPYNHBIX cyJllax HaHOoJee paclpoCTpaHeHbl 3JEKTpH-
YeCKMH H THJpaB/JHYECKHH NpPHBOAbLI. Pexxe NPHMEHSIOT TPOCOBHIH
HJIH BAJHKOBBHIH NPHBOJHI.
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‘ Puc. 7.7. AKTuBHWI Dpyap (a) H
! NOBOPOTHAast Hacafka (6).
1 — nepo pyns; 2 — BHHT NOApY/NHDBa-

1 D:I J olero ycrpoiictea; 3 — THApaBIHYECKHH
SR,

ABHTaTeRb; 4 — Oannep; 5 — Tpybonpo-
Bof; 6 — rpeGHOH BHHT; 7 — NOBOPOT-
! Has HacajgKa

TTonoxenne mepa pyJas KOHTpOJHpPYeTCs cleHHaNbHBIMH YKasa-
TensiMH. s obGecnevenns GecnepeGoiiHofl paboThi pPy/eBOro yCTPOH-
CTBA NOCT yMpaBJeHHs MallHHOH NyGJHPYIOT, pacroJjiarasi 3anacHeift
NOCT B PYMIEJbHOM OTHEJNEHHH HJH PSAOM C HAM.

Ha manbix cynax, He HMeIOUIMX PyJeBbIX MaWIHH, NepekJajka pyJas BPYUHYWO -
NpH BpalleHHH IUTYpBaja BHIOJHAETCA C NOMOWbIO wmypmpocosod npogodxu,
cOCTOfMIEH H3 TPOCA, NMPHKPEIJIEHHOrO C ABYX CTOPOH K PYMIEJIO H NPOBEIEHHOTO
yepe3 HampapJfIOUIHE DOJHKH OT PyMIeJs K IITYpBasdy. 3akpelJieHHbe HA Gapabane
WITypBasa WTYPTPOCH NPH BpalleHHH IWITypBaja HaBHBAIOTCH Ha GapabaH HJIH CMa-
TBIBAIOTCS C HEro, YCHJHE IepejaeTcss Ha PyMIeJb, & 3aTeM Ha pyJab. Ilas ycrpaHe-
HHS BOSHMKAIOUEH NMPH NMOBOPOTE PyMIie/s clabuHb WITYPTPOCa B CXeMY BBOAST NpY-
JKHHHBIE KOMIIEHCATOPH HJIH TOJSYHbI, MepeMelaiollliecss BAOMb PYyMIeJs.

PasHoBHAHOCTBIO DYYHOro NPHBOAA C CEKTOPHOH nepefayeft ycusiusa Ha Gasiep
pyas aBiasercs easuxosan nepedasa. OHa COCTOHT H3 HECKONBKHX BaJIHKOB, COEMH-
HEHHBIX NPH NOMOMWK MY(DT ¥ KapAaHHHX WIAPHHPOB, a B MECTaX KPYTHX M3JOMOB —
KOHHYECKHMH TfepenauamMH. BpaiieHne or IiTypBaja 4epe3 BaJHKOBYIO Nepeavy
coofaercs LiecTepHe, CLEMeHHOH c cekTopoM pyasa. Baaukosas mepepnaua obaa-
naer Gonbwum KI1J, uem wmryprpocosas.

HJononHHTeAbHBE CPEeACTBA ynpaBJEHHSH.
Jns ynydiueHHsi MaHeBPEHHOCTH CYAHA Ha MaJjbiX XoJaxX, Korja obbiy-
HOe pyJeBoe YCTPOHCTBO HeAOCTaTOYHO 3(beKTHBHO, OCcOGEHHO MpH
HIBADTOBKE CYyJHAa Yy NHpca H JBHXKEHHH B Y3KHX MecTax (KaHaJjhl,
LIXepHl, OrpaHHYeHHbIA ¢apBarTep), YCTaHABAHBAIOT JONOJHHTEbHbIE
CpeJicTBA ynpaBJEHHA: HOCOBEIE PYJH, a TaKke CPeICTBa aKTHBHOTO
ynpasnennsa (CAY) — HanmpaBisiiomHe HacajiKH, AaKTHBHBE pPYJIH,
NOJpYyNHBaloWlHe YCTPOHCTBA H BCIOMOTraTeNbHBIE JBHKHTEILHO-
pyJneBnie KoJoHKH (BIIPK).

Hocosoll pyab pasmemalot B HHXKHefl YacTH HocoBoll oxoHeunoctd. Ero mpume-
HJIOT HA NapoMaX Tak HaspiBAEMOro YeJHOYHOrO THNA, T. €. IJABAOUMX Molepe-
MeHHO HocoM W Kopmofi. Illupokoro pacmpocTpaneHus He HOJyyHJ.
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Bud no cmpeaxe A
[ bes wanwau)

Hanmost

Puc. 7.8. Toapyausawomee yctpoficTBo (a)
M BCIOMOTaTeJbHass ABHXKHTeJbHO-pyJeBast
Kosonka (6)

Axmusneed  pyas (puc. 7.7, a) — 310
He6o/bIION TPeGHOR BHMHT, YCTAHOBJIEMHHIA
B mepe OOLIYHOTO PyJAA H NPHBOAUMBIA
B JeAicTBUE OT 3JIEKTPOABHraTelst, paclo-
JIOXKEHHOrO JIH60 HEeNOCPEeACTBEHHO BMECTe
C HUM B mepe pyJsi, au6o B Ganuepe. [Ipu
nepekaajke pynas ¢ paGoTalmuM B HeM
rpeCHeIM BHHTOM MOCJeIHHA co3jaeT ymop,
MOBOPAYHBAIIIHA KOPMOBYIO OKOHEYHOCTb
CyAHa, JaXe €ecJH OHO He HMeeT XOia.
PaGotaloumnit rpe6HOR BHHT aKTHBHOTO DY/l MOXeT TakkKe coofluaTbh CyAHY Maabit
Xof BrepeX. AKTHBHBE PYJH NPHMEHSOT Ha TpayJepax, MapoMax, Hcc/efoBaTelb-
CKHX W APYTHX cyjax. HepocraTKoM HX sIB/AsieTCS BBHI3LIBaeMoOe NOTOJHHTEIbHOE CO-
MPOTHBJIEHHE NABHXKEHHIO CYy/HAa Ha MOJHOM XOAY H B CBSI3H C 5THM HEKOTOPOE CHH-
JKEHHEe CKOPOCTH.

ITosopomnan nacadka (puc. 7.7, 6) mpepcraBisieT co6ofi KoJbLeoGpa3Hoe TeJo,
yKpemjsemoe Ha GaJiiepe, ocb KOTOPOTO pPaclojoXeHa B IVIOCKOCTH AHCKa rpeCHOro
BuHTa. IIpH mnoBopoTe Hacajku (yCTaHABJIHBaeMOM BMecTO pyJs) OTOpachBaeMas
TpeGHEIM BHHTOM CTPYSl BOIBI OTKJIOHSIETCS, YTO H BHI3KIBAaeT MOBOPOT cyaua. Iloso-
‘POTHast HACAJKa He TOJbKO 3HAUHTEJNbHO YJVHIIaeT NOBOPOTIHBOCTb CY[AHA HA MAJIBIX
Xojax (oco6eHHO Ha 3ajHeM), HO W MO3BOJISAET MPH NOCTOSTHHOM MOIIHOCTH YBeJH-
YuTb CKOpOcTb Ha 4—5 % . [1oBOpOTHBIE HACAIKH LIHPOKO NMPHMEHSIOT HA DEYHBIX
CyAaX, TO/NKauax-6yKCHPAX M HEKOTOPBIX pBHIGONPOMBICIOBHX CYAaxX.

ITodpyrusarouiee ycmpodicmao (puc. 7.8, @) — 370 pacnoyoxeHHas B HOCOBOR
(pexxe, B KOpMOBOH) OKOHEUHOCTH TPyGa, NeplneHAuKyAsapHass k I, co CKBO3HRIMH
BbIXOaMH Ha 0o6a GopTa, 3aKPbIBaeMEIMH OOHIUHO Xao3H. B sToft TpyGe pasmemaior
rpe6HOR BHHT WJH KPBUVIBYATRH ABHXKHTEJb, 06pasyoluil Hanpas/eHHYI0 NepIieH-
zukyaspao Kk JIT cyxea cTpyio Bogwl, cO3fawllylo ymop, Mog AeficTBHEM KOTOPOro
H TIOBOpauMBaeTcsi Hoc (H/aH kopma) cyiHa. Ilpu ycraHoBke ABYX MOAPY/IHBAIOUIHX
ycTpolicTB (B Hocy H KopMe) 3hdeKTHBHOCTb HX JeHcTBHSI Bo3pacraeT Gaarofaps
BO3MOHOCTH OJIHOBpEMeHHO# paGoThl B pasHele cTopoHH. Ilpn pa6ote ofoux ycT-
pOHCTB B ONHOM HaNpaBJeHHH CYJHO MOXET IepeMerniaThesl JaroM, YTO OYeHb yAO0OHO
nOpH wmBapTOoBKe y nupca. IlogpyauBarompe ycrpofictBa o6ecmednBaloT BHICOKYIO
MaHeBpEHHOCTb B jpefibe W Ha MaJbIX XOAaXx (MpH CKOPOCTH He Gosee 2—6 y3), mo-
3TOMy HX OOHIYHO CTaBAT Ha CyAax, WMEIOHX YacThle WIBAPTOBKH (HAaMpHMEP, Ha
NaccaXKMPCKHX cyAax, MapoMax, crmacaTensix H ap.). IloapysuBawuiee ycTpoficrBo
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Ha OKeaHCKHX MAacCaXKUPCKHX JaflHepax M KPYNHOTOHHAaXHBIX CyAaX MNOSBOJASIET HM
BXOJHTb B NOPTHI, MOAXOAMTb K IIPHYaNy W OTXOLHTH OT Hero 6es MoMomH OyKCHPOB.

B mochenHee BpeMsi Ha HEKOTOPHIX TaHKepax BCTPeYaercs . NOAPYJHBaiollee
" YCTPOHCTBO B BHJE BOAOMETHOTO ABHMHTENS, HCNOAb3YIOWErO SHEPTHIO GalaacTHOrO,
HIH TPY30BOro Hacoca. HMHTepecHbl Takke INPHMeHsieMble Ha HEKOTOPBIX IIapoMax,
NPOMBICJIOBEIX H HCCIEA0BAaTENbCKHX CYAaxX H Ha cyAax TexHuueckoro ¢viora BIPK —
BBIABHIaeMble OJ AHHUIEM IOBOPOTHLIE KOJOHKH C TpPeGHbBIM BHHTOM, CO3/afOLIHM
YyUOp B HYXHOM HanpasjeHHH (puc. 7.8, 6).

Kak MoKasbiBalOT pacyeTh, A9 YAOBJETBOPHTEIbHOR YIPaBAAEMOCTH Ha MaJsbIX:
XojaxX NOoApYJHBaioulee ycTPoHCTBO AOMKHO cO3qaBaTh yIop, pabBHu#l 40—60 xH
(4--6 krc) Ha xaxabf KBagpaTHHH Merp mwlomain nomsoisoR uwactH HIT cyana.

§ 7.2. flkopHoe ycTpoiicTBO

SIKOpHOe YCTPOMCTBO CAYXHT Aas obecreyeHHs HaleXHOM CTOSHKH
B MOpe, HA pefiie U B APYIWX MecraX, yAaJeHHBIX Or Oepera, nytem
KperieHHsl 3a TPYHT C IIOMOUIbIO sKOpS M fIKOpHOH wenu. B ero co-
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8
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Pue. 7.9. Pacnouaoxenne siKOPHOTO yCTpOHCTBA.

I — OpalinBabL; 2 — AKOPHAA Uens;, 3 — BUHTOBOM cTonop; 4 — KAw3
AKOPEH#; § — AKOpb, 6 -— uenHas TpyGa; 7 — uenHofl sMHK; 8 —
YCTPOACTRO ANS KpemJenust SKOpPHOA uenu; 9 — npuBoj 3KCTPeHHOR
OTA2YM sIKOpHOH 1enH; [0 -— KOHTpPoJJep ynpabJeduss GpallllnJeM;
11 — penrod cronop
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Puc. 7.10. Tuner sikopeit: @ — agmupanareiickuii; 6 -— akopp XoJjaa; 6 — SKOpb
Marpocosa.

1 — BepereHo; 2 -— por; 3 — nana; 4 — sKopHas ckoGa; § — WITOK; 6 — 4YeKa; 7 — TOJ0Ba;
8 — BanuK, 9 ~ WTHIPH

cta® BxomaT (puc. 7.9): siKopsl, sIKOpHHe uenH (KaHATHI), AKOPHHIE
MAalHHLL, SIKOPHBIE KJIO3Bl H CTONOPHI.

Slkops B 3aBHCHMOCTH OT HX Ha3HAUeHHUS pa3jfeJsOT Ha
CIMaKosbie, IPeAHA3HAYEHHBIE 1J15 YAePIKAHHUS Cy/JHA B 3alaHHOM MecTe,
H 8CcnomoearneabHele — JUISL YAEPIKaHHA CyJHA B 33JAaHHOM MOJIOKEHHH
BO BpeMsl CTOSIHKH Ha OCHOBHOM sikope. K BcroMorare/bHbIM OTHOCHTCST
KOPMOBOH fKOpb — CTON-aHKep, Macca KOTOPOro cocraBJisieT /g MaccH
cTaHoBoro. Pasmeprl, Maccy H KOJIMYeCTBO sIKOpeH Ha3HayawT MO
Ilpabunam Perncrpa CCCP B 3aBHCHMOCTH OT pasMepoB Kopnyca H
HajicTpoex cynHa. [epixainas cuna skops B cpejem B 10 pa3s Goabure
€ro MacChl.

‘OCcHOBHBIMH YacTAMH JIOGOTO SKOPSl ABJSIOTCA BEpPpeETEeHO H
pora (nanm). IKOpsi pasauyaroT 110 NOABHAKHOCTH H KOJHYECTBY
Jan (fo Yerelpex) W HAMHYHIO W T O K a. K GesnanbiM oTHOCAT mepm-
aote axops (rpHGOBHIHBIE, BHHTOBLIE, Kee306eTOHHBIE), HCHOJb3Ye-
MBI€ TIPH YCTaHOBKE NJ1aBYYHX MasiKoB, JieGapKajlepoB W APYTHX 0Ja-
BYYHX COOpYXKeHHH.

Ha MopckHX cyjax B KayecTBe CTAHOBHIX M. CTOM-aHKEPOB IpHME-
HAIOT ABYyJanke sikops (puc. 7.10): GeclitoKoBhLE, C MOBOPOTHLIMH Ja-
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//%"él'i Puc. 7.11. DneMeHTH SKOPHOR LEMH.
-//‘ | — KoHuesoe 3meHo; 2 — BepTHIOr; 3 — 3BEHO
- OOLKHOBEHHOE; 4 — 3BeHO COeAHHHTeNbHOe; 5§ —

raarosib-rak; 6 — KoOHueBsas ckKoGa

3 "-rc
A\NN
N/

namn — axops Xoaaa, I'pysona — u
///,==ik"¢=///, WITOKOBEIE, ¢ HEMOABHXHEIMH JianaMy—
A g 7 admuparmedcskue. IllToxoBrle sIKOPs

00/12a10T 3HauUTeJbHO GoJiblued Jep-
XKame# cHJIof, yeM OecIUTOKOBBIE (y aAMHpasTefickoro oHa pabHa 10—
12 mMaccam camoro siIKops), HO HaJIHYHe INTOKA 3aTpPYAHsieT HX YOOpKY
A orTaauy. llosToMy Ha KpPymNHBIX CYZaX, KaK NPABHJO, NPHMEHSIOT
TXKeJqble 6eclUTOKOBLIE siKopss XoJJa, Jerko y6upaeMbple B KJIIO3BI.
B ‘nmocneasee BpeMs NOSBHAHCL SKOPS TOBLIIEHHOH JAepXamiefi
CHJIBI — C NMOBOPOTHBIMH JlalaMH H IUTOKOM B BHJe NONePeYHLIX yTOJ-
IWeHHA Ha aanax. K sToMy Tuny OTHOCSIT, B 4acTHOCTH, skopb Mam-
pocosa, NpUMeHseMbli Ha Katepax u Oykcupax. Ha Maamx cypax
A 6ap)xax HCHOJb3YIOT MHOroJanHble GeclITOKOBHIE SIKOPS, Ha3blBae-
Mble kowkamu. Cyfa JeJOBOTO NJaBaHHA CHAaGXKawoT clielHaJbHEIMH
OJHOJIaNbIMH GeCIUTOKOBLIMU 2€006biMU AKOPAML, TIpeJHA3HayYeHHBLIMH
ANsl yAEPHKAHHS CYAHA Yy JeJoBoro noJjs.

S KkopHas Lenb CAYXHT A5 KpelJeHHs SAKOPS K KOpnycy
cyaHa. OHa cocTouT H3 3BeHbeB (puc. 7.11), 06pa3ylomHX CMBIYKH
AnuHOMN 25—27 M, coefMHEHHBIE OJHA C APYTOH NPH MOMOILIH CllelHallb-
HBIX pa3beMHBIX 3BeHbeB. CMBIYKH 00pasyioT SKOPHYIO lieNb AJHHOH
or 50 mo 300 M. B 3aBHCHMOCTH OT pacno/soXeHHs B STKOPHOH LenH
PA3/HYaOT AKOPHYK (KPemsIylocs K SKOPIO), MPOMENCYMOUHbE U
Kopennyto cmotuxu. KpenaT aKops K SKOPHOH Uend NpH NOMOIH AKOP-
HBIX cK06. YTO6B! NpeaynpeAuTh CKPYYHBAHHE LENH, B Hee BKJOYAIOT
NOBOPOTHBIE 3BeHbS — Gepmaroeu. Il KpemyeHHS W 3IKCTPeHHOH
OTAa4H KODEHHOro KOHLA SKODHOH LeNH NPHMEeHST clielHalbHble
YCTPOHCTBA € OTKHAHBIM TaKOM, TaK Ha3blBaeMBIM 2.a2016-2aKOM,
NO3BOJIAIOIHM JIeTKO OCBOGOAMTL CYIHO OT- BHITPABJEHHOH SIKOpHOH
nend. Ilo IlpaBunam Perucrpa CCCP ycrpoiictBo aas 6elcTpoii oT-
Jaul AKODHOMH Leny, ycTaHaBAHBaeMoe B IIENHOM filliHKe, JOJKHO HMeTh
OMCTAHIMOHHBIH NPHBOA YNPAaBJEHHS, BHIBeJEHHBIH Ha OTKDBITYIO
HJH JpYryro nany6y B JOCTYIHOM MecTe.

SIKOpHBIe LlemH pasJiHyaT Mo HX KaJuGpy — AHaMeTpy rnomnepeu-
HOTO ceyeHHs NPYyTKa 3BeHA. 3BeHbs lenefl Kaau6poM Gosee 15 MM
JOJIXKHB MMeTb DaclopKH — KOHTpdopchl. ¥ KpynHeHmHX cyloB Ka-
JHOp sKOpHHX ueneft gocruraer 100—130 mm. B noxofHoM nosioKeHHH
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Puc. 7.12. Bpamnnnan: a%
napopoil; 6 — sJeKTPHuYecKHI é)

(cxema).
1 — pBHraresp; 2 — uyepBAYHnH 4 . ! t

PeAyKTOD; 3 — LHJIHHADHUECKHE
wectepuH; 4 — LenHas 3BE3AOYU-

Ka; 5 — JIEHTOWHHI TOpMO3; 6 — | ]“l
Typauka (wsapToBHHN Gapaban); /5
7 — rpysoBoft Baxa /

SAKOPHYIO 1lelb XpaHsT
B YENHOM SAUjUKE C Je-
peBAHHON OOLIHBKOH. f
Jas obecneyeHuss camo- |
YKJ3aJKH SIKOpHOMH Ienu
LenHble SAMHKH HMEKT
06GBIYHO KPYTJIOe CeyeHHe,
JuaMeTp KOTOPOTO CO-
cTab/mier okoJso 30—35 ,
KaJHOpOB AKOPHOH LIEMH. v 6§ F U
S KOpPHBHMH M a-

MUHAaMUu JAId 0oAbeMa SIKOpA CJyXKat JeGelKu ¢ TOPH3OHTab-
HOM oOcblo Bpamenus GapabaHa — Opawnuasu (puc. 7.12) — wau
¢ BepTHKa/AbHOH ocbly BpauleHuss 6apabGaHa — wnuau (puc. 7.13).
Bpamnuae, ycraHaBauBaembit B 1, oGcayKuBaer sKopHbie HENH
npaBoro H JeBoro GoproB (Ha cynepTaHKepax NPHMEHSIIOT noAY-
Opawnuau — pasfenbHsle Opamnunu, cmemenuwle ot HIT k Gop-
taMm). Orjlaua AKOpS HPOHCXOAMT 3a cyeT coGcTBeHHOH macchl, [lpu
3TOM BO H30exKaHHe Yype3MepHOro pas3roHa SIKOpHAasl LeNb, CMAaThiBalo-
masics uepe3 3Be3JIoUKy Gpallnu/if, NPHTOPMAXKHBAETCH JIEHTOYHBIM
topmozoM. Ha ocH 3Besgodek Opawmmuis, No ee KOHIAM, OGBIYHO
yCTaHaBAUBAOT mypadxuy — GapaGaHbl’ AJs HaMaTbIBaHUA LIBapTOB-
HBIX TPOCOB IpH WIBapTOBKe. Barojapsa HaluuMIo CenHaNbHEIX My )T
TypaukH MOTYyT paGoraTh NPH HENOABHKHOH 3Be3/louKe H HaoGOPOT.
Wnuae obcayKuBaer TOJNBKO OJHY SKOPHYIO LENb Kakaoro 6opra..
MexaHH3M IUNHJS pasfensioT OObIYHO Ha JiBe 4ACTH: BEPXHIOW, CO-
CTOAILYIO H3 3Be3J0YKH CO IIBAPTOBHLIM 6apabaHOM H HaXoAsLLyIOCA
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Hall najay6ofi, M HHUXKHIOIO, CO-
crosfiiyio W3 JBUraTeNss M pe-
JyKTopa, pacmojaraeMhX IIOX
.many6oit. TopMo3AT BHITpABJIHBA-
eMYyIo IKOPHYIO LeNb C NOMOMIbIO
KOJI0A04HOro TopMo3a. bpamnuau
W ILIIHJH UMEIOT 3JeKTPHYeCKHH,
3JIeKTPOTHApaBAHYecKHi HJH na-
poBoit npuBoA. B cayuae Heof-
XOJAHMOCTH HeboJ/bllHe IIITHJIH
) MOTYT HMeTb pPYYHOH NpPHBOJ.
. 1 OHH npuBOAATCS BO BpalleHHe
n , " BpPYUHYIC IPH NIOMOLIY 85.m6080K —
|5 A\ CBHEMHLIX JAePeBSHHBIX pHYAroB,
' BCTABJSIEMBIX B BbleMKH INBap-
ToBHOro Gapabana.

S KoOpHBE  KJIO3B —
nany6uple @ OOpPTOBbHIE — CJY-
! — snexTpofRHraTedn: 2 — peRyKrop {uep- Xar AJjs HallpaBJ/IEHHA s1KODHOH
BAUHBIN); 3 — BepTHKaJLHHR pat; 4 — Ipy- nenu H y60pKPI AKOpHd. B 3aBmu-
onna | Gapacane 7 sawmp  CHMOCTH OT THNA M Ha3HaueHus
TopMO3 CyfHa pasIuyaloT KJIO3bl OObIY-

Hble, OTKpBITBlE H ¢  HHIUEH.
Obbturote KA10360 yCTAHABAMBAIOT HA OOJBIIMHCTBE TPAHCHOPTHEIX,
NPOMBICJIOBEIX H BCIIOMOTATe/bHBIX CYAOB; HX H3TOTOBJSIOT JIHTBIMH
U1¥ CBapHBLIMH.

Omxpoimete Kaw036t, NPeACTaBASAOMME COGOH MAaCCHBHYIO OTJIHBKY
€ XeJo0oM A/ig NPOXOAa AKOPHOU LieNH U BepeTeHa SKOpsi, yCTaHaB-
JIUBAIOT B MecTe coeldHeHUss nanay6ul ¢ GoproM. MXx mnpumensior
Ha HU3KOOOPTHHIX CylaX, Ha KOTOPHIX OOLIUHBIE KO3 B BHAe TPYO,
OKaHuYUBawOWHXcS OOpTOBBIMH U NanyOHBIMH pacTpybamu, Hexkena-
Te/bHBI, TaK KaK yepe3 HHX Ha BOJIHEHHH Ha nmaayOy nomajaer BoJAa.

Karoset ¢ Huwed B 6opToBOH OGIIHBKe IIO3BOJSIIOT YOHPATh SIKODb
3anoAJMHLO ¢ OOMIKBKOH, yMeHbIUAas TeEM CaMbIM BO3MOXKHOCThL IOBpe-
XJEeHHS INPH JBHXEHHH BO JbjlaX, GYKCHpOBKe M IBapToBKax. Hx
npeAycMaTpUBalOT Ha cylax JieJoBOro NJjaBaHusl, OyKcupax, chaca-
TeJsIX, NMacCaKHPCKUX H IIPOMBICJOBEIX CyJaXx.

Cronopsn (puc. 7.14) npenHasHaueHbl /1S KpelJeHHs SIKOD-
HbBIX Uenell H yAepXKaHHs SAKOPA B KJ03€ B IIOXOJHOM IOJIOXKEHHH.
Js 3TOro HCIONB3YIOT BUHMOBbIE KYAQUKOBbIE CMONOPSL, CTOIODEI
C 32KJaJHbiM 3BEHOM (3aKAAOHLIE CMONOPbL) W SKCUEHMPUKosse (Ha
MasbiX cyjax). s Goslee HaJeKHOro 3aKpelsieHHs SKOpS cJyXKaT
JIOTNIOJTHUTENIbHEIE YEnHoe Cmonopel — KOPOTKHE LieNHbie CMBIYKH, Npo-
nycKaeMble yepe3 SIKOpHYI0 CKOOy M 3aKpelljisieMble JByMs KOHLAMH
K ofyxam Ha nany6e. C noMouwiplo Tajpena, BKJIIOYEHHOrO B OJUH
KOHEell LEeMH, NMOATATHBAIOT SKOPb B KJI03 A0 MJOTHOTO IIPHJeraHus
Jan K HapyxHo# o6mmuBke. I'laronb-rak, BK/IIOUEHHBIH B Apyrofl Ko-
Hell LeNH, CJYXKHT A5 ObICTpoll OTIayM cTomopa.
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Puc. 7.14. Cronophl SIKOpHOH NenH: ¢ — BUHTOBOH; 6 — 3aK/JafHOR; 8 — IENHOH
CTONOP KPEIJIEHHSt TO-IIOXORHOMY
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§ 7.3. LLisapToBHOE M KpaHueBoe ycTpoicTBa

llisapToBHOE YCTPOHCTBO CJAYXKHT AJA obecneueHUs HaJeXKHOH CTO-
SHHW CyJHAa y NHPCa WJIH OKOJIO APYTOTO IJaByd4ero COOPYMKEHHs
(cynna, 6ouku, Aebapkazepa). Kpensar, Kak npasuJso, cyAHoO, ycTa-
HaB/J1HBaeMoe GOPTOM K cTeHKe (pHc. 7.15), ¢ 1OMOLIbIO KAHATOB, Ha3kl-
BaeMbIX wsapmosamy. PaHpile B KauecrBe ILIBAPTOBOB NPHMEHANH
TOJNBKO pacTHTe/bHble (CH3aJbCcKHE, MaHUJIbCKHE, Ha HeGOJbIUHX
CyJax -— MEeHbKOBbIE) HJIHM CTajbHble Tpoch (MMelomHe He MeHee 144
NpoBoOJIOYEK H 7 cepledHHKoB). B nocsennee Bpems nosiBuJHCh 6oJee
Jlerkde, MpOYHBIE M JOJrOBeYHhIE IIBAPTOBH M3 BOJIOKOH KalpoHa,
HellJloHa, TNOJMNPONHJEHA W JPYTHX CHHTETHUECKHX MAarepHaJoB.
Ha raHkepax, mepeBo3sliux HedTenpoAyKThl 1-ro paspsiia, crajb-
HBIMH TPOCAMH paspeiaeTcs NOJIL30BATLCS TOJNBLKO Ha panybax Hal-
CTPOEK, ecJi MO HHM He NpPOXOAAT TPYGONpOBOAH HPHEMAa H BHJAauH
rpy3a. [IpuMeHsiTb Ha TaHKepax TPOCHI U3 HCKYCCTBEHHOro BOJIOKHA
MOXHO TOJIbKO IO clenHainHoMy paspewenuio Peructpa CCCP (Tak
KaK NMpH pa3pbiBe TaKHX TPOCOB HepelKO o6pa3yloTcs HCKPHI OT pas-
PAIOB CTaTHYECKOro 3JeKrpuyectsa). JluaMerp craibHOTO TpPOca HJIH
IJIHHY OKPYXKHOCTH pacTHTe/]bHOro Tpoca onpefenstor no llpasuiam
Peructpa CCCP B 3aBHCHMOCTH OT pa3MepoB HaJBOJHOH 4acTH Kopmyca
H HajcTpoeK cylHa.
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Puc. 7.15. Cxema mBapToBHOro ycTpoficTBa M pPacrnosioxeHHe UIBapTOBOB MPH 1IBap-
TOBKE JIaroM

] — Opamnuas co WBapTOBHMMH GapaGaHamM; 2 — Keexr; 3 — mpaproBHas JeGeaka; 4 —
WBAPTOBHRA KAK3, § — KHnoBas nJjakka, 6 — MBapTORKEMA INHAAL, 7 — KOPMOBOA npo-
AOJABHHA mBapTos (Npassf H JeBuft); 8§ — KOPMOBOA NDHXHMHOR IIBapTOB; 9 — KOPMOBOR
wWnpHHr; [0 — HocoBod wmnpuur; I/ — nocosofl npuxumnoll wsaprop; 12 — Hocoswe npo-
ROJbHENE IIBapTOBH (NpaBulfi M JeBHlf)

B cocraB mIBapTOBHOTO YCTPOHCTBA BXOAAT KHEXTH, KJIO3H, Je-
Geaku u wnuau (puc. 7.16).

KHe X THo — crajpHble HJH YyryHHBe (IHTHE HJIH CBapHHE)
TYMObl AJI51 KpenJieHHsl LIBapTOBOB Ha cyiaHe. KHeXTh MoryTr GHITh
OJHHAPHBIMH H ABOHHBIMH, MPSAMBIMH H KpecTOBbIMH. [lnamerp TyMOH
KHEXTa J0JKeH GbITh paBeH He MeHee 10 gmamerpaM cTajibHOro mBap-
TOBA WJIH OHOH OKPYXHOCTH pacTutenbHoro. s KpemJieHHs cTafb-
HBIX IIBAPTOBOB JHaMeTpoM MeHee 8,4 M M PacTUTENbHBIX OKPYXHO-
cTbio MeHee 60 MM BMecTO KHEXTOB CJYXKAT Ymxu.

lIBapToBHB € KJIO3K — CTajJbHble HJIH YYTYHHHEE OT-
JHBKH C OBaJibHbIM OTBepcTHeM B (aJjbpmbopTe AJs HalpaBJaeHHS
MIBAPTOBA K I[IBAPTOBHOMY KHeXTy, YCTaHaBJHBAaeMOMY OKOJIO
KJ1o3a (Ho He Gauxe 1,5 M oT Hero). OTBepcTUs KJ/IH030B HMEIOT I1J1aB-
Hble CKpYyTJieHHble KPOMKH, HCKJIOUatoliye pe3kuil u3aru6 npoxomsinero
yepe3 KJ03 IBapToBa. UTOGBI TPOC M3-3a TPEHUS NPH ABHIKEHUH
[IBAPTOBA O KPOMKH KJII032 CHJBHO He H3HAIIMBAJCA, [PUMEHSIOT
clelHaJbHbe KJIO3bl: YHUBEPCAAbHbIE — C IBYMS NapaMH BEPTHKaJb-
HEIX H TOPH3OHTA/NbHBIX [[HIHHAPHYECKHX POJIHKOB, MEXKAY KOTOPHIMH
NponycKaercs WBAapTOB — H agmomamuHeckue (nogopommusie) — ¢ Bpa-
marwielics B Kiio3e o6oiiMoii, uMerollell ABa POJIHKA, MEXAY KOTOPLIMH
nponyied weaproB. Ha cypax, npoxoasammux uyepes [lanamckull Ka-
HaJl, YCTAHABJHBAIOT CNelHa/bHbBE NAKAMCKUE KAt03bl, TIPUBapeHHbIe
K nanay6e.

B Tex mecrax, rae Bmecto (anpmiGOpTa HMEETCs JeepHOoe Orpax-
JeHHe, yCTAHABJHBAIOT KUNOBblE NAAHKW, KOTOpble MOTyT OBITb C
¢ poysrvcamu (0T 1 go 3) unn Ges Hux (Ha ManBIX CyAax).

Ecnu Henb3s BHINOJHUTBL NPSIMYIO NPOBOAKY TPOCA OT KJI03a HJIH
KHNOBOH NMJAaHKH HA WBApPTOBHBIA 6apaGaH, TO Ha mnaay6e cTraBAT
OJMHOYHBIE POYJBCHI.

Jaist 3akpensieHus [IBapTOBOB Ha KHEXTAX CAYXKAaT MpOCoBbIe CMo-
nopsi—rnepeHOCHbIe MeXaHHYeCKHe 32KHMBbI KOJIOAOUHOTO HJH LeNHOTOo
tura. Cronopel KpensT 3a TyMOY KHeXTa HJIM 33 PhIM B €0 KOpIIyce.
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Puc. 7.16. DiemeHTH LIBAPTOBHOrO ycTpoficTBa: @ — KHexT; 6 — yTKa; ¢ — uwBap-
TOBHBIAl KJIIO3; 2 — KHIOBAast NJaHKa OGBIKHOBEHHAsl; 0, ¢ — KHIOBaA NJaHKa ¢ oi-
HHM H JABYMS pOyJbCamH

llBapToBHHEe Je6GeXKH, HIH W-THJAH (NapoBHE,
3JIeKTpHYECKHEe HJH THIpaBJHYecKHe) nmpejHa3HadeHbl A/ MNOATACH-
BaHHS CyJZHa K NMHUPCYy INOC/e 3aKpelJsieHHs Ha HeM HiBapToBoB. s
IIBAPTOBHHIX Onepauluil Ha 6aKe OOBLIYHO HCNOJB3YIOT HIBAPTOBHBHIE
Gapaanbi MEXaHH3MOB SIKODHOTO YCTpOfcTBa (WNMJA HJH Opauiny-
as). B cpenHefi yacTu cyHa U B KOpMe YCTAHABJIHMBAIOT ClelHa/bHEE
uIBapTOBHBIE MEXAHHU3MBI (HA CYyXOTPY3HBIX CylaX HCIOJb3YIOT LIBAp-
TOBHble 0OapaGaHHl Ipy30BHIX JeOe/loK).

lIBapToBHEIe JeGeaKH GLIBAIOT npocmute u agmomamu4eckue. ABTo-
MaTHyecKHe Je6e Ky IPHMEHAIOT Ha TaHKepax U cyAax AJs NepeBO3KH
HaBaJIOYHHIX IPy30B, T. €. CyJax, y KOTOPHIX BO BpeMs MOrpYy304YHO-
pasrpysouHbIX onepaunuii OLICTPO H3MeHsieTcsl ocajka, 4To Tpebyer
YacTHIX NepeHiBapToBoK. [IpH HaJMyHKM aBTOMaTHYeCKHX LIBapPTOBHBIX
JebefOK cTpaB/jMBaHHe HJIH BbIOMpaHHe 11BapTOBOB NPOHUCXOJIHMT aB-
TOMaTHYeCKH, TaK KakK JiebelKa NOANepIKUBAET [IOCTOAHHOE HaTsXKeHHe
IIBAPTOBHOTO Tpoca. HJsi HaMOTKH M XpaHEHHs IIBAPTOBOB CJYXKaT
BBIOIIKH — 6apabaHbl C BHICOKHMH GODTHKAMH, KOTOPbIe NPHBOAATCS
BO BpallleHHE BPYYHYIO: JHGO C NOMOLIbIO BRICTYNawLiero oboaa, 1u6o
OT py4HOro 3y6YaToro npHBoja.

YTo6Bl NpefoTBPaTHTh MOBpeKIeHHS 6opra cyAHa MpH MIBap-
TOBKe K MpHYaay, OCO6EHHO MpH LIBApTOBKE CYAOB JPYyr K APYTY
B OTKPHITOM MODe Ha BOJIHEHHH, Ha CyJAaX NpeAycMaTpHBAOT KpaH-
LeBoe yCTpoicTBO (NpHuBajibHbie Opychbsi M KpaHIB) — MSATKHE HAH
IepeBsHHBIE MOJYIIKH, BbIBaJMBaeMble 3a GOPT HJIM 3aKpenJseHHELIe
NIOCTOSIHHO Ha 60pTY B MecTaX, HauGoJiee MOABEpPXKEHHBIX yAapaM.
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Msrkue KpaHlnl H3rOTOBJSIOT B BHAE MOAYIIEK H3 MEIIKOB, HANOJ-
HEeHHBIX KPOILIEHOH NPOOKOH H ONJIETEHHBIX CHAPYXH CMOJEHBIM NeHb-
KOBbIM KaHATOM, JH60 M3 pesHHbl. B mnocseanee BpeMs 1OJY4UJH
pacnpocTpaHeHne pPe3MHOTKAHEBBIE HAapyBHHE  (iiHEBMATHUECKHe)
Kpauupl, a TaKXKe KPaHIbl B BUJ€ DE3HHOBHX POJIHKOB C NIPYXKHHHBIMH
amoptusatopaMi. MHoraa B KayecTBe KpaHLUEB HCIOAB3YIOT HaBelleH-
Hele BOJb 6OpTa ABTOMOGHJ/LHBIE TOKDAIILKH.

§ 7.4. CnacarenbHble cpeacTsa

CnacaTeJbHble CPefCTBA — 3TO COBOKYNHOCTb IIPelyCMOTPEHHBIX
Ha CYAHe CPejCTB CllacaHMsl NacCAXHPOB H 3KHUMA)Ka, BKJIOYaronlas
OIIIONOYHOE YCTPOHCTBO, cnacare/bHBIE IJIOTHI, IJaByyHe NPHGOPH
H cracaTesibHble CpeJICTBA HHAMBHIYAJbHOIO 10/1b30BAHHA.

MinronoyHoe ycTpoHcCTBO NpefHasHAyeHo AJsA cha-
CeHHA JojeH B caydae rubenu cyAHa, a Takxe JAJs cooOlieHHs c Ge-
peroM M JPYrUMH CyJAaMH BO BpeMs PEHAOBOH CTOSIHKH.

B cocTaB LI/IONOYHOTO YCTPOHCTBA BXOAAT: CRACAMEAbHbIE 1ILTIONKH,
nAOMbL U KANCYAbt, YACJI0, KOHCTPYKLHIO H BMECTHMOCTh KOTODEIX Ollpe-
JIeIA10T B 3aBHCHMOCTH OT KOJIHYeCTBa JIIOJAEeH, pasMepoB cyJjHa, Xa-
paKTepa H paloHa NJIaBaHHS M B COOTBETCTBHH C lIpaBHJaMH Mexny-
HAapOJHOM KOHBEHLMH [0 OXpaHe ueJOBeYecKOH KH3HH Ha Mope
1974 r. u TlpaBuiaMH 1O KOHBEHUHOHHOMY OGOPYAOBAaHHIO CYJAOB
Perucrpa CCCP; pabouue wawnku u pasvesdneie kamepa; wiawon-
baiku, ciayxamue A Gelctporo M 0e30nacHOro clycka H NojbeMa
cracaresbHBIX LLIIONOK; NPUCNOCOOACHUA O XDAHEHUA WAIONOK U
Kamepos no-noxodHomy (KUIbGJIOKH, HAaHTOBHI, YeXJHI).

Puc. 7.17. Cnacaressnasi wanonka (c pPyuHbIM JIPHBOLOM K BHHTY).
] — pyXoATKa PYYHOTO NpHBOAa ’
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Pruc. 7.18. HaayBHoil cnacarteibHuI NJ0T

Cnacartenbdse wJawinkH (puc. 7.17) smemator or 10
-no 150 wenoBek. Obee yHC/I0 MeCT B clacaTeNbHBIX ULIIONKAaX, ycTa-
HABJMBAEMbIX HA KamaoM OOPTY, NOAXKHO ObITh PABHO: Ha [accamup-
CKHX, KCIEIMIHOHHBIX M IPOMBICJOBLIX CYAaX — MOJIOBHHE OOIIero
KOJIHYEeCTBA HAXOASALWMUXCS Ha CyLHe Jofiel; Ha IPOYHX MOPCKHUX CcyAax
JaJbHEero IJaBaHUs — oOlleMy KOJHYeCTBY MecT Ha cyjHe. B po-
noJIHEHHe K ULTIONKAaM, a HHOr/Aa B3aMeH 4acTH #X (Ha maccaXKUpCKHX
cynax — fo 25 % wMecr) ycraHaBJAMBAOT CHENHaJbHLIE HaodyeHse
naomet (puc. 7.18).

Ha MopckuX cylax HeOrpaHHYeHHOrO M OrpaHHYEeHHOro pafioHa
NJaBaHHA Ha KaxAoM OOPTY NpeiycMarpuBalOT IO ORHOH MOMOPHOU

b
Puc. 7.19. 3akphiTas cnacartenbHas TaHKepHas HLIIONKa
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Puc. 7.20. Tunu mmon6anok: @ — MOBOPOTHasA; 6 — 3aBajHBAlOWAsACH; 8 —
rpaBHTAIlHOHHAS

wiaronke (Oeacyprotl wiaonke) IIUHo#H He Gogee 8,5 M 11 HeMén/IeHHOTO
HCMOJIb30BaHHA TNPH najieHuH Jiofed 3a GoprT.

CnacarenbHble IIONKH 18 o6ecrneyeHHs] NJaBY4YecTH B cJjyyae
nonajiaHuA B HHX BOJBI CHAGXalOT BCTPOGHHBIMH B KOPNYyC BO3AyHI-
HEIMH sIHKaMH. [IpaBuia perjamMeHTHPYIOT pa3Mepnl CracaTesbHbIX
LLJTIONOK: JJHHA JIo/Ha GrITb He MeHblle 7,3 M (Ha MalbIX Cylax —
4,9 M), BMecTHMOCTL — He GoJsiee 150 yesoBeK H Macca C JIOAbMH
H cHaGxeHueM — He GoJaee 20 T.

Cnacare/ibHble IIIONKH H3TOTOBJSIOT U3 JepeBa, cTaju, GaKen-
3HpoBaHHOH ¢aHephl, a TakXe H3 JerkuxX aJiOMHHHEBO-MarHHeBhLIX
CNJIaBOB M CTEKJ/ON/ACTHKA. ‘

Hlmonku BMecTHMOCThIO A0 30 yesoBek nonyckaercs o6opynoBaTh
rpe6HEIM BUHTOM C PYYHBIM npuBogoM (cM. puc. 7.17). Yacte cnaca-
TeJbHBIX HLMIONOK. (Y FPY30BHX CYAOB — OAHY, Y CYHOB C GOJIbIIHM
KO/IHYeCTBOM JIoflell — Mo OfHO#M ¢ KaxJoro 6opra) cHaGXalT MOTO-
poM, obecneyHBalOLIHM CKOPOCTb He MeHee 6 y3. [I11ionky BMeCTHMOCThIO
6osee 30 uesoBeK AesalOT TOALKO MOTOPHEIMH,

180



Puc. 7.2]. THne rpaBHTalHOHHHIX WWWIIONGANOK: @ — CKaTHIBAIOWAACH;, 6 — OAHO-
IIapHHPHAs; 8 — AByXIIADHHPHAS
-

[IpenycMaTprBaemble HA clacaTe/bHLIX LIJIONKAX H IJIOTaX YKPHI-
THA JIoJeH OT Hemorojsl OKPAallHBAIOT B BHAHMMEIH JHEM SPKO-OpaH-
JKeBBHIH 1BET. , ,

CnacaresbHble LIVIIONKH TAaHKEPOB, B OTJTHYHE OT LIMIOMOK APYTHX
CyJOB, NpHcnocabauBalOT AJA 6e30nmacHOro NJaBaHHA B TeueHHe He
MeHee 10 MHH B 30He ropAumHX HedTeNPOAYKTOB IPH TeMIepaType 10
1200 °C. TlostoMy HX gnenaloT 3akpuThiMH (puc. 7.19) u oGopynyior
crendaJbHOH CHCTEMOH OpOIUeHHA BOAOH HapyXHOH NOBEPXHOCTH.
TankepHble UTIONKH AOJKHBI HMETb MOTOp, NO3BOJISIONHH pa3BHBaThb
CKOpPOCTh He MeHee 6 y3. 3amac CKaToro BO3JyXa Ha HHX HOJIKEH
obecnguuBath B TeyeHHe 10 MHH npeCriBanHe Jofell H paboTy ABHra-
TS,

Bce cnacatenbHble LTIONKH CHaGXKalOT BecJdaMH, NapycoM, MauTofl, MJaBy4YuM
AKOpeM, ABYMS TONOPaMH (B HOCY H KOpMe), LLIIONOYHEIM MAaC/ASHEIM ¢oHapeM,
CMHYKaMH, 32XHTAOUUMHCS Ha BeTPY, BefpaMu € YeplakaMu, OCYLIHTEJIbHLIM Haco-
COM, 3aItacoM mpecHo# Boaul (Mo 3 J1 Ha yejoBeka), MpoBH3uel (u3 pacyera 5000 xaxn
Ha YeJIOBeKa), KOMIIJIEKTOM  PHIGOJOBHHWX NpHHALJIEKHOCTeH, anTeykoil ¢ MeAHKa-
MEHTAMH H TalJeTKaMH OT MOPCKOA O6O/Ie3HH, XMMHUYECKHMM IpejKaMH (Io ofHOH
rpesike Ha 10 yesoBeK), CK/IaAHLIM HOXKOM C KOHCEPBOOTKPHIBATENEM, HHAMBUAYaJb-
HBIMH CHacaTeJbHBIMH CPeACTBAMH, KOMIAacoM M T. I.

J1st monayn cHrHasoB GeACTBHS Ha KaXKAOH IIIIONKE AOMXKHHE GHITb HYeThpe Ma-
PaIlOTHBIX CHTHa/A, CBETAIHX SPKO-KPaCHLIM CBETOM Ha GoJbllIoH BEICOTE, ILECTb
tanbmbefiepoB APKO-KpacHOro 1BeTa, fABe MJaBy4YHe ALIMOBbIE IUALIKH, BHfes-
I0U1He KJYObl [biMa OPAHXKEBOrO LlBeTa, 3JeKTpHueckHil GatapefiHnil ¢oHapb, roi-
HHH Jjisi edrHanu3auud mo as6yke Mopae, M CHrHaabHOe 3epKano (reaHorpagd).
Kpome Toro, Ha cypax, yAansiOWUXCH OT nopTa-yGexuma Gonee uem Ha 200 Mumab,
ORHY H3 CHacaTelIbHRIX LNIONOK CHAGXKaioT JIerKOH NepeHOCHOH pPalHoyCTaHOBKOM,
KOTOPYIO NPH HEOGXONMMOCTH MOXKHO INepelaTh Ha APYTYio LUIIONKY WM mi1oT. Bce
NJIaCTMACCOBbIE LIIONKH CHaGXKAlOT TakkKe KOMIVIEKTOM HHCTPYMEHTOB H MPHCMO-
co6neHniit st peMoHTa. Ha MOTOPHBIX CrmacaTeNbHBIX LMIIONKaX, pPa3BHBAIOLIUX
CKOpPOCTb He MeHee 6 y3, YCTaHABJIHBAIOT HPOXKEKTOP.

Pa6ouue mawonxu (ofHa-ABe Ha CYAHO) CJAyXaT AId
CBA3H ¢ 6eperoM HJH ¢ CyJaMH, CTOSIIIMMH Ha peiize, 3aBOJKH BCIO-
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Puc. 7.22. Cnyck HagyBHOroO CracartejbpHOTO IUIOT4 Ha BOAY

Morarte/bHbBIX fKOpPed u Apyrux pa6or okoso cyaHa. OHM BMemIaOT
BCET0 JIMIIB HECKOJIbKO YE/NOBEK H 0 pasMepaM 3HAUHTe/bHO MeHblle
cracateabHbIX IMonok. Ha KPYMHBIX MOPCKHX Cy/laX Kpome paéotmx
IIIONOK A/ TeX XKe Ledefl HCNOAb3YIOT Karepa.

CnacaTe/npHble LIMIONKH, pafoude IVIONKH M Katepa yCTAHABJ/H-
BAalOT Ha OTKPHITBIX NanyGax, HO He GuKe yeM Ha '/, IjHHBL cyZiHa
OT opuTeBHS B 3aLIMIEHHBIX OT AeHcTBHA BoJaH MecTtax. [Ipu pac-
[TOJIOKEHHH cllacaTe/IbHBIX LIJIONOK B KOPME PAcCTOsTHHE OT aXTepIlUTeB-
HSl KOPMOBOH LIJIIONKH JO JlonacTedl TpeOHBIX BUHTOB (TaK KakK B 3TOM
pafioHe cnycKaTb MIIIONKH HeGe3011acHO) He JOJIKHO ObiTh MEHbIlle
noJJyTopHO# AMUHEI mmonku. Hlaonke caexyer pacrosiaraTs ¢ TaKUM
pacuetroM, yTOObl ofecleyuThb 0e30MacHbIE [OCAAKYy B HHX Jiel H
CIIyCK IIPH KpeHe cyAHa Ha jo6oit Gopt fo 20° n audbdepente no 10°
B TeueHue 30 MHH (A/nA NacCaXMUPCKHX H IPOMEBIC/IOBLIX CYIOB He-
OTpaHHYEeHHOr0 paloHa IJaBaHUA).

CnacarespHbie LIJIIONKH CIYCKAlOT ¢ MOMOLIBIO I /110 016 a1 0K
pasHbix THNOB. OHH GbIBAalOT NOBOPOTHHIE (/M DaiHaJbHble), 3aBajd-
Barolldecss M TpaBuTaunoHHele (puc. 7.20).

Y nosopomuoix, 1u paduassHeix, WAON6aJ0K BLIBaJlMBaHHE IO+
KM INpPOHMCXOIMT B pe3y/bTaTe MaHHIYAALUMH cO LlmonbalkaMu H
IJIIONKOR BPYYHYIO, y LLIIONGANOK 3a8aAU6QAIOWL20Cs THIA — B pé-
3y/bTaTe 3aBa/IMBaHHA LLMONOANKH C NOMOLILI0 BUHTOBOTO IPHBOAA.
Oco6eHHOCTHIO HauGO/1ee paciipOCTPAHEHHBIX 2pagumayUOHHoLL IO -
6anoK siBAsieTcs TO, YTO BHIBAJMBAHHE HIJIONKH NPOHCXOAXT NOA Jefi-
CTBHEM CHJIBI TAKECTH I10C/1e OTAa49H CTONOPOB, I09TOMY HX H Ha3bIBAIOT
rPaBUTALUOHHBLIMH, T. €. PA6OTAIOMHUMH NMOJ, AeHCTBHEM CHJIbI TSXKeCTH.
3ty mon6alKd OT/IHYaeT ObICTPOTA BBIBANIMBAHHS LUJIIONKH (He
6osee 2 MuH,), a TaKKe HajleXHasg paoTa B yCJAOBHAX aHTHKpeHa JO
go 20°. [Tosromy Ha maccaKMpCKHX, HaJHBHBIX CYIaX BMECTHMOCThIO
Gosee 1600 per. T M Ha MPOMBICIOBBLIX CYJAaX NPHUMEHSIOT TOJBKO I'pa-
BHTAUMOHHBIE LuMonbankn. Kpome Ttoro, oHH 0O6CHyHBAIOT craca-
Te/lbHBIe IIJIONKH, Macca KOTOPhIX B COCTOSTHHH BbIBAJIMBAHHSA paBHA
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Puc. 7.23. Kpenzeudue uIIIONOK 1O-TOXOZHOMY: a4 —— ABYCTOPOHHHA 27 A-A
pocTp-6/0K; 6 — UIIONOUHHA HAaHTOB. J

1 — HenojBHXHas 4acTh; 2 — OTKHIHan (Hapy»Hasg) vacTek; J -— MOAYyLIKa;
4 ~- manoYHslA HafiTOB; § — ycTpoHcTBO jaJis OHCTpO# .OTHAa4YH HalTOBA

Gosiee 2300 xr, HE3aBHCHMO OT THIOpasMmepa CyJHa, HA KOTOPOM OHH
YCTaHOBJIEHHI.

I'paBuTaunoHmble mmonﬁamm NO/IPa3esIAIoT Ha CKAMbIBAIOU4Uecs
(ckosb3AlIMe), Y KOTOPLIX CTpesa ¢ MOJBELIEHRHOH K Hell MmIonKol
nepemeldercsi 10 HAHPABJSIOLMM CTAHHHBI HAa POJIMKAX, BbIBaJHBast
npu 5ToM uLmonKy (puc. 7.21), u waprupHee, BRIBAMTHBAIOLIYE IO~
Ky 3a CYET NOBOPOTa BOKPYT WIAPHHPA, PAaClOJOXKEHHOTO y HHMKHEro
KOHUA W/on6anky. PasHOBUAHOCTbIO WAPHHUPHOH wLIONGAaNKA #AB-
asiercst Osyxwaprupraa. TIpH BbIBaJIMBaHHH LUIIONKH OHA CHayana
BpalllaeTcsl BOKPYT 3ajHero IIapHupa, a 3aTeM —— BOKPYI MepeJHero,
6jarofapsf yeMy YyBeJHUHBaeTcss BblLIeT Lumonbanku. JajabHeAmuM
YCOBEPIUIEHCTBOBAHHEM 3TOro THNA WIIONGANKH ABJIAIOTCH 4emoipex-
LIAPHUPHb® LLTIONOAJKH.

3aBanuBalolHecs LLTIONGANKH HPEI[HaSHa‘lEHbI I CIycKa cna-
careJibHBIX UIJIIONOK CIlycKOROH Maccoii mo 2300 kr. [loBopoTHbie
(pagvanpHble) MUONGaAKH CYUMTAIOT YCTAPEBIUHMH, H MUX NPUMEHSIOT
TOJMBKO HA MaJbiX CyJax HJH AJjdg paGouux ULIIONOK

Kaxnywo napy muon6aJok o6C/ayKHBaeT OfHa I N0 T OYH a4
Je6G e Ka pPyuHbIM HJIH MeXaHHYeCKHM INpHBOJOM. MeXaHHyecKHe
IJIIONOYHBIe JieGefAKH OHiBAIOT 6e3momopHble (CO crnenyaibHbiM Gapa-
6aHOM ¢ TpOcoM, CBOOOAHHIH KOHell KOTOpOro 4epes KaHHpac-610KH
IIDOBOJMTCA Ha LIBAapPTOBHBIA 6apabad rpy3oBoH JebefKkH, LWIIHAA HJIH
Opalnuis) 4 npusoOnsie (C NeKTPAYECKUM HJIH [THEeBMaTHYECKHM IPH-
Bosiom). HMuorpa npumensior asyx6GapaGannbie JeGefiki, 06CAyKHBaKO-
JiHe 10 ABe mapnl wuon6anok. B nocnenHee BpeMsi NOABHJCH NPHH-
UHIHAJBHO HOBBUH THI CIYCKOBOrO IJIONOYHOrO YCTPOHCTBA: 3aKpPhl-
Tasi ULIIONKA yCTaHABJIHBAaeTCsd B KODMe Ha HaKJOHHOM CIIYCKOBOM
YCTPOHCTBE, PacloJIOKEHHOM, KakK NpaBH/o, BAOAbL CyAHA H BMeECTe
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Puc. 7.24. Cnacaresbhbie cpepcrBa: a — crna-
caTteJbHble IJIOTH; 6 — CracateahHas CKaMeika;
6 — cracaTeJbHEl KpYr CO cBeTAliUM Gyem

C HaxoAsUIUMHCS B HeH JIIOAbMH H CBOGOJAHO
cOpacbiBaeTcss ¢ Hero B KOPMY HOCOM B BOAY.

CnacaTendbHBEe HafayBHBHeEe
nDJoTb (MHHHMajbHas [accaHpPOBMECTH-
MOCTb — D 4eJl.), 3aMeHsIoUHe HIJIIONKH, CIy-
CKAalOT HAa BOAY CHeNHabHBIMH KpaHaMu Ha OJHOM IIKeHTeJe
(puc. 7.22). Kpau pasBopauuBaercst B CTOPOHY GOpTa, IJIOT KpPemuTcs
K TpoCy, BRIHOCHTCS 3a GOPT ¥ aBTOMaTHUYeCKH HaJyBaeTcsl; MocJje TOro
KaK naccakHpbl 3afiMyT MecTa Ha IIJIOTy, Ha4HHAeTcsl ero CHycK Ha
BOAY €O cKopocThio 30-—40 M/MuH (CMycKaTh MOMXHO MpH KpeHe JO
15°). CnyweHusii Ha BOAY MJOT aBTOMATHYECKH (DM yMeHbIIEHHH
HaTAXKeHHs] WKeHTeJad) ocBoGOKIaercs, M IakK INOJHHMAETCS BBEpX
IJA chycka cJeAyouero MJora.

CnacaresibHble HaAyBHbIE IJIOTH, YCTAHOBJIEHHBEIE CBEpX MpEeny-
CMOTPEHHBIX 11paBHJ1aMH 0053aTe/IbHBIX HIJIIONOK ¢ JOCTATOUHLIM KOJIH-
YecTBOM MECT, MOXHO He CIycKaTh, a c6pacelBaThb Ha BOAy; cOpolIeH-
HBId Ha BOAY NJIOT aBTOMATHYECKH HalyBaeTcs.
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Pa6ogHe 1ITIONKH H KaTepa CIycKalT Ha BOAY C MOMOLILbIO on-
6an0K WM OOBIYHLIMH T'DY30BHIMH KDaHaMH.

KpensT mLIONKH To-noxXoaHoMmy (puc. 7.23) Ha pocmp-6i0oxax —
JIepeBSHHHIX UJU MeTaljH4eckKHX ONopax, y KOTOPHIX ONOpHAaA 4acTb
BHIIOJIHEHA N0 opme 06BOAA H OOUTA MATKOH BOHJOYHOH MOAYILIKOH,
obwnTol mapycuHod. PocTp-6J0KH ycTaHaB/JIHBAaKWT JHO0 mMpSMO Ha
nanybe, aubo Ha pocmpax — NoJAyOHMcax, ONHPAIOLIHXCS OLHHM
KOHIIOM Ha pyOKy, a IPYTHM — Ha CTOHKY y Oopra Ju60 Ha INJIIOIN-
6ankax S-o6pasHoii popMul. PocTp-6/10KH GBIBAIOT OJJHOCTOPOHHHE, T. €.
pAacnosioXeHHEIE TOJMBKO C OJHOTO 60pTa LLTIONKH, obpauienHoro K JII1
CylIHA, MJH JBYyCTOpPOHHHMe. YUTOGH IU/IIONKY NPH BLIBAJAHBAHHH 3a
60pT He Hajo ORlIO- NPHIOJHAMATb, Y JBYCTOPOHHHX pocTp-6J10KOB
HapyXHYIO 4acTb AeNalOT OTKHAHOH Ha MeTasx.

[llmonkH KpemaT K PocTp-610KaX ¢ IOMOUIBIO OXBATHIBAIOLIHX
ULIONKY HAal{mo8od — CTAJNbHBIX TPOCOB C MeHbLKOBEIMH TajJpenamu,
3aKpenyiseMblX K NMpHBapeHHHM Ha Nany6e o6yxaM ¢ TPeyroJbHBIMH
puiMamu. Jlast 6bICTpON OTAAuH LIMIONOYHBEIX HAATOBOB B HHX BKJIIOYAIOT
rJ1aroJb-rakd HJH HpelycMaTpHBAOT clelHajbHule ycTpodcrBa. Hail-
TOBHI, KpelNsllHe IJIONKH K TPaBUTAlHOHHBIM IMon6aakaM, oTja-
I0TCS aBTOMATHYECKH, OJHOBPEMEHHO ¢ OTAauell crolopa 1uIronGaaky.

[lpoune cmacateapHB e cpepcTsa (puc. 7.24).
KpoMe msonok, HaZlyBHBHIX IJIOTOB H KaTepOB Ha CYJHE HMETCH cra-
caTtesibHble ILJIOTH JKECTKOH KOHCTPYKUHH (Ha 6—25 uesosek), cka-
MeliKH, a TaKxe WHAMBHAya/bHbIE criacaTe/bHbIe -CPEACTBA, a HMEHHO!
cracaTeJpHble KPYr CO CBETSIIHMHM OYsIMH, HArpYAHHKH, MXHJETHI,
KOCTIOMEI-KOMOHHE30HBl H IIpP.

HoMeHksaTypa M KOJIMYECTBO cnacaTeJbHBIX CPEACTB AJS KaXKJIOro
CyIHA peryiaMeHTHpYIOTcS KOHBEHUHOHHBIMH llpaBuiamu Peructpa
CCCP u 3aBHCAT OT Ha3HaYeHHS cyana, paloHa myaBaHHA U KoJudge-
cTBa’ HaXoAAWMXCA HA HEM JIOJEH.

§ 7.5. [pysoBble ycTpoHcTBA

['py3oBnie ycTpoiicTBa npejlHa3sHayeHbl I/ BBIIOJHEHHS IOTPY304HO-
pPaarpy3ouHuBIX pafor CYNOBHIMH CPEICTBaMH.

B cocraB rpysoBbIX YCTPOHCTB Ha CYXOrPY3HHIX CyJaX BXOZLAT
IPY30BBIE CTPeJBl HJIH KPaHbl, 3aKPLITHS I'PY30BBIX JIOKOB H CPeJCTBA
BHYTPHTPIOMHOH MexaHu3auuu. Ha cynax tuma «po-pos K rpy3oBhM
YCTPOHACTBAM OTHOCAT NMOrPy3odHule JHQTH, annapesaH (BHYTpEHHHE U
3a6opTHbIe — paMINbl); Ha JHXTepoBo3ax THma «JIII» — karyuue
K03/10Bble KpaHbl. Ha HaqMBHEIX cylax pOJb TPY30BBIX YCTPOHCTB
BRIIOJIHSIIOT HacOCH H TPy6omnpoBojbl, ¢ MOMOLIBIO KOTOPHIX NOTpY-
JKal0T U BHITPYXKaloT XKHAKHA rpy3. Ha cynax, mepeBo3siliux chimyyde
TPY3b!, JPEBECHYIO 1IENY U T. I., B COCTAB I'PY30BLIX YCTPOHCTB BXOLAT
JIEHTOYHEIe TPAaHCIIOPTEPH!, THEBMONOIPY349HKH H APYTHE CrellHaJbHEe
yCTpOHCTBA,

Ha maccaxupckux cyiax K 4ucady TPY30BbIX YCTPOHCTB MOTYT
OLITb OTHECEHHl BCeBO3MOXHEIE JHOTH (I/1 HmaccaxKHpPOB, KOMaHILI H
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Puc. 7.25. I'pysosas crpena.

! — crpesna; 2 — Maura; 3 — Gawmak Winopa; 4 — BepTJyior mWwnopa; § — o6yx
TOoneHaHTa; 6§ — OJIOK TonmeHaHTa; 7 — TONEHaHT; § -- 06yX HOKa; 9 — rpyaoso#t
6a0K; /0 — nporHBoBec; /! — Beptawr; 12 — rak; 13 — oTTaAxKa, /4 — TaaH—
OTTRXKH; [5 — rpy3oBo WiIKeHTeNdb;, J6 — HanpaBasiloulM# O6JoK; 7 — KoHel
K nefenke; /8 — rpysopas nebefka, /9 — naayGaHbf o6yXx ToneHaHTa; 20 —- KoHel
K KaHndac-6J0KYy; 2/ — TpeyroibHoe 3BeHO .

faraxa), a Takxke ycTpoHcTBa JJs NOCPY3KH Ha CYJHO aBTOMALIHH,
Garaka M TNPOBH3HH.

'pysoBbie cTpeJan O6HBaiOT Jerkue, rpy30n0fbeMHOCTBIO
1, 3, 5, pexxe 8—10 T, U TsKeJOBeCHEIE — TPY30NOJBEMHOCTEIO Gosiee
10 1. I'py3onomBEMHOCTb THXKEJIOBECHBIX CTpeJ MOXEeT JOCTHIAaTh
200—300 T, oxHako HanGosee pacnpoCTpaHEHHBIMH SIBJISIIOTCS TSXKeJN0-
BecHble cTpesnl Ha 40—60 t. I'pysoBrle cTpesnl ycTaHABJAMBAIOT Ha
MayTax HJH TPY30BHIX KOJIOHHAX.

Jlezxas epysosas cmpeaa (puc. 7.25) COCTOHT W3 JJIMHHOTO Meras-
Jauyeckoro (pexe, JepeBSHHOr0) CTEPXKHS TPy64aToil HMJH aKypHOH
KOHCTPYKLHH, OJHH KOHel KOTOPOro — wnop — LIAPHHPHO CBsI3aH
C MayToH, rpy30BOH KOJIOHHOH HJH CaMOCTOSITENBHBIM (YHIAMEHTOM
BOJIH3H MauyThl, a BTOPOH KOHell — HOK — MOJLicPXKHBAETCA CHACTDIO,
HasulBaeMoH monenanmom. Baarojapsi WapHHDPY CTpesia MOXeT NOBO-
payHBaThCs B TOPH3OHTAJbHOH H BePTHKaJbHOH miaockocTsax. [loc-
Jie[Hee IOCTHUr aeTcsa H3MeHeHHeM JJIHHBI TONEHAHTa, KOTOPHH BEIGHPAOT
HJIH CTPaBJIHBAIOT JHOO ¢ NOMOILBbIO TYPauyKH rpy30Bok Jebeku, aH60
cnenuanbHOHR ToneHaHTHOH JeGeikH. IIpH OTCYTCTBHM clELHaJbHBIX
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ne6eloK TONMEHAHT B HYIKHOM MOJIO-
JKEHWU CTONOPAT C TMOMOWBIO Lemn-
HOTO CTOMOpPa C TPEYTOJbHLIM 3Be-
HOM, KOTOPRIH HAaKHJBRIBAIOT HA DhIM
uJy 06yx nany6ml.

[lepeMellientie Tpy3a OCYLLECTB-
JIIIOT ¢ MOMOIWBIO CTaJbHOrO Tpoca
uikeHme s, KOTOPEIH HaMaTbIBAIOT
Ha Oapab6aH rpys3oBol Jebenku.
I'py3oBue nefepku ObIBAOT 3JEKT-
pUuUECKHe, 3JEKTPOrHApPaBAHIECKHe
M, pexe, mnapoBble. TsAroeoe ycu-
Jieé TPY30BBIX JETKHX JeGefoK OoT
15 1o 50 xH (ot 1,5 mo 5,0 Tc), TH-
x)eqgoBecabix — 10 100 kH (10 Tc).

JnHa rpy3oBo#l cTpesnl, a Tak-
e JJMHA ILIKEeHTeJas J0JKHA obec-
NeYuBaTh HOLBEM U ONyCKaHME TPy-
3a p3 M060# TOYKH Ipy30BOT0 TPIOMa
(B mpoceeTe JI0KA), a TaKXKe C pac-
CTOSIHHS He MeHee 2 M oT GopTa CyfiHa
Ha nypce (3T0 PacCTOAHHE Ha3bIBAOT  Pyc. 7.26. Cnapennas pa6ota aByX
MHHHUMANbLHLIM  BBLIETOM CTPEJbl),  TPY3OBBIX CTpel.

- 1 — 6eperopas ¥TTpesna; 2 — HmKeHTENb
Brlaer taxenoBecHBIX CTpEJ AOJIKEH Geperosoll CTPeni: § — MioKOBAR CTpe.

COCTABJSATh He MeHee 4 M. Ja; 4 — IWKeHTeJNb JIOKOBOH CTDeJH;
5 — rpysosoft rak- .
Jlerkne rpysosbie CTpeJbl MOTYT pa-

6oTaTe NMOOAHHOUYKE H cnapeHHo. IIpH BH-

rpyske pafota CTpeJbl CBOZHTCS K CJERYIOMEMY: ee YCTAHABJIHBAIOT HAJ[ IMPOCBETOM
JIOKa TOA yrioM 25—30° 1 GHKCHPYIOT B 5TOM NOJMOKEHRH TOMEHAHTOM (YroJ HaKJIOHA
OMMHOYHQH CTPEJIb IPH NEPEMELIEHHH TPy3a He H3MEHSAETCSs); 3aCTPOMIEHHBI B Tprome
rpy3 NMORHHMAIOT HA BBICOTY, O0eCmeynBajomyld CBOGOAHDIH MepeHoC ero Haj dasbii-
60pTOM, MOCJE YEro CTpPeay € MOMOWILIO OTTHKEK PasBOPAauKBaOT 3a GOPT M, Xax
TOIHKO HOK €€ 3AHMET HYMKHOE ITOJOXKEHHe Hal MPHYAJIOM (KeJe3HOXOPOKHOH naat-
dopMOH, arRTOMAUIMHOE M T, I.) ONYCKAIT IPy3, CTPABIMBAS TPY3OBOH ILIKeHTEJb
¢ Gapabana rpysonoii Jebenxu. [TpoO/KHTENLHOCT, OAHOTO LHKA2 paGoOThl CTPebl
AOBOJILHO BeJHKa — 4—D5 MMH, a2 BO3MOXKHOCTL NMOAATH TPY3 B TOUHO 33]aHHOE MECTO
orpanxuena. Kpome Toro, passopaunsaTh CTpeny ¢ I'Dy30M NIPHXOLHTCS JIHGO BPYu-
HYI0, JHOO C NOMOMBI0 JIeGENOK HepafoTalouMX CTpeJl, YTO He BCEra BO3MOXKHO.
TlostoMy Ha NpakTHKe NpPEANOYHTAIOT CNapeHHylo paboTy ABYX CTpea (puc. 7.26).
B sTom cayyae mepememense rpysa NPOHCXOAMT BCJIEACTBHE COTJIACOBAHHOTO H3Me-
HEHUs JJIHHBI COCJMHCHHBIX HA ONHOM TI'DY30BOM TaKe WIKeHTenedl ABYX TPYy30BbIX
CTpes, N3 KOTOPHIX OAHA HENMOLBHXKHO 3aKpenjieHa Haji NPOCBETOM TPY30BOTO JIOKA
(moxoBas cTpena), a Apyras BhiHeceHa 3a Gopt (Geperosasi cTpena). Hecmotps Ha
HEKOTOPOE CHHXKEHHE TI'DY30IOABEMHOCTH IPH CHapeHHoit paGoTe FPY30BHIX CTpel
(okono 40—60 % rpysononbEMHOCTH OZMHOUHON CTpedn)), O6wiad MPOH3BORUTENb-
HOCTh TaKOTO T'PY30BOTO YCTPOWCTBA yBesqHuHBaeTcAd B 3—4 pasa, Tak Kak pabouHit
UMK ATHTCA TOMbKO 35—40 ¢. OnHako u NpH cnapeHHol paGoTe COXpPAHACTCS MpH-
CYWHH OAHHOUHBIM CTpeJiamM HENOCTATOK — OrpaHMYEeHHass BO3MOMHOCTL pacnpefe-
Jienus Ipysa. ITOro HEAOCTAaTKA JIHIIEHH MATEHTOBAHHLIE I'DY3OBLIE CTPeNhl CHCTEMBI
Xannena, Benne, @apeana u p. ¢ AByMA TOTICHAHTAMH, HAYLIHMH OT HOKA CTpEJHI
K BYM pa3HeCeHHBIM B o6e cToponbl oT II1 Ha mHpokoM canuure 610KaM H jafee
K TOmeHanTHbiM JeGefkam (puc. 7.27). Ilpy ONHOBPEMEHHOM PaBHOMEPHOM BHIGHpa-
HHH HJH CTP2BJHMBaHHH OGOMX TONEHAHTOB CTPeJA MOLHMMAETCH MJH OMYCKAeTCs.
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Puc. 7.27. I'pysoBas crpena ¢ ABOHHBIM ToneHaHToM (cHcTeMa XaJ-
JleHa).

!/ — rpyaoBoit WKeHTeab; 2, 3 — TOmeHaHTHl; 4 — CAJIHHI; 5, 6 — TONEHAHT-
HHe JeGeaku; 7 — rpysosasa Jebeaka

Ilpu cTpaBiHBaHHH TOMEHAHTa ORZHOro 6opTa H OAHOBDEMEHHOM BHIGHDAHHH APYroro
cTpesta 6yleT aRTOMATHYECKH MOA AeHCTBHEM IPy3a WJIH COGCTBEHHOH THMECTH pas-
BOPauMBaTLCA HA TNPOTHBONOJIOXKHLIA GOPT.

B oTHuHe OT JIETKHX MAXCCA08ECHbIE CMpPeAbl OTHPAIOTCA CBOHM
LHINOPOM HE Ha MauTy, a HA clleHaJbHblH QyHAaMeHT, YCTAHOBJEHHBIH
OKOJIO Hee. ¥ TsXeJOBECHHIX CTpes TpysonoabeMHocThio Gosee 20 T
[NPHMEHAIOT Bpe3HOH IIKHB B paHoHe HOKa, Yyepe3 KOTOPBHIH NMPOBOAAT
XO0JI0BOH KOHell TPy30BOTro HIKeHTeJsl, HallpaBJeHHOro uepe3 kKaHudac-
6JI0K Y caJlMHra Mauthl K 6apabaHy rpysoBoii sebenku. Pa6oratot T1-
KeJIOBeCHHIE CTpeJibl JIHGO NMOOJHHOUKE (HO C NMEPEMEHHBIM BHLIETOM),
JH60 BMECTE C MaTeHTOBAHHBLIMH KOHCTPYKUMAMH ¢ ABOHHBIM TOIEHAH-
TOM. TsKeJOBeCHYIO CTpeJy IPH OJHHOYHOH pa6oTre 06CayKHBAIOT
yethipe JeGelKH (rpy3OBOH LIKEHTENb, TONEHAHT W JBE OTTHXKKH),
npHueM U1 3TOrO 3a4acTyl0 HCMNOJAB3YIOT Te Ke Tpy3oBble sefeaku,
4TO U 115 JeTKHX cTpes. IlosToMy rpy3oBofl LuKeHTeNb H TONEHAHT
TAXKeN0BeCOB paboTaloT yepe3 MHOTOLIKHBHEIE Tadu (NMATH-, IIECTH-
KpaTHble), Ha3bIBAEMBIE 2UHAMU.

TskenoBecHast Tpy3oBas cTpesia o6buHO paboTaeTr Ha ofa Goprta,
o6cyKHBast IPH 3TOM TOJNbKO OJHH TPY30BOH TPIOM, HaJl KOTOPHIM OHA
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Puc. 7.28. TsxenoBeCHoe TPy30BOe YCTPOACTBO € Iepe-
KHIHOH CcTpesoit rpysonofwseMHocTeio o 300 T (cucrema
UItiosKeH),

) /, 2 — rpy3oBHe KOJIOHHW; 3, 4 — BpaljaioinHecsa TOJIOBKH;
5, 6 — TONEHAHT-TaJH

yctaHoBseHa. Ec/iH HYXXHO OOGCJHYXHTb COCEAHHH TpIOM, TO CTpeJy
nepecTaB/siior. UTOGH HCKJ/IIOUHTb 3TY TPYAOEMKYI0O H JJIHTEJbHYIO
onepanuio, NPHMEHSIOT CHCTEMY C NEPEKMJHBIM TsKeJoBecoM (Tpy-
30Boe ycrpoiictBo cHcTeMnl llITioNbKeH), cocTosMYIO M3 ABYX BEPTH-
KaJbHEIX HJM cJierka Hak/JoHeHHbIX K JII1 MaccuBHHX rpysoBHIX KO-
JIOHH, Ka)jas M3 KOTOPhHIX OKaHYMBAETCH BBepXy Bpauiawmouiefcs
roJioBKo#l ¢ 6JIOKaMH [/ TONEHaHTa. TsKeJOBECHYIO CTpeJy ycra-
HABJAMBAIOT MEXJY 3THUMH KOJOHHAaMH H € IIOMOLIbIO TONEHAHTOB Nepe-
KUJbIBAIOT Ha JI000H H3 CMEKHBIX TPIOMOB, MEXKAY KOTOPHIMHM Ha-
XONUTCH rpYy30Boe YycTpoiicTBo (puc. 7.28).

FpysoBrne KpaHH #ABJIsATCA 6oJee CJIOKHHM H JOpO-
FOCTOAINHM TpPY30MOJAbEMHEIM CPEACTBOM, YeM CTPEJH; K TOMY Xe
OHM MeHee HaJeXHHl NPH paboTe B YCJOBHSX BOJHEHHS M KpeHa, HO
3aTO [O3BOJAIOT GhICTPEE HNPOBOJHTbL IOTPY30YHO-PA3rpy30YHEE pa-
60THl, TaK KaK MOryT NOJHHMAaTb H YKJajiwBaTh I'Py3 B J1000e MecTo
B NpoOcBeTax JioKa 6e3 JOMOJHHTEJbHOIO TOPH3OHTAJbHOIO TepeMe-
uwieHns. ONKWT NMOKAa3bIBaeT, YTO NPOH3BOAHTENLHOCTH KPAaHOB B Cpefl-
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Hem Ha 20 % npeBwiuaer npo-
H3BOJHMTEJNBLHOCTH CTpeJ.

Cydosoil epyaosol kpar (pHC.
7.29) COCTOMT H3 KOJIOHHBI CO
cTpeJioH, OObIYHO aXKYPHOH KOH-
CTPYKLHH, TOBOPOTHOH NJIOLLAKH
C TNOLBEMHO-NIOBOPOTHHIM — MeXa-
HH3MOM H TNOCTOM YIIpPaBJeHHsA
6ansepa, ABJSIOWETOCH OCHOBOMH
KpaHa [/ 3aKpelJeHHsl ero Ha
Kopnyce cypHa (6anasep HHOTAa
NPOXOAHT CKBO3b BEDXHIOIO IIa-
ay6y 10 HUXKeJexalleH many6sl).
Jlnsi U3MeHeHUs [JIHHE TONEHaH-
Ta, O6eclneyHBaIOLIEro TepeMelle-
HHE CTpejbl B BEPTHKaJbHOH
IJIOCKOCTH, T. €. H3MEHEHHS BbI-
; . JleTa CTpeJibl, HCMOMbL3YIOT ClenH-
Puc. 7.29. T'pysoroii kpaH. anbHylo Jnebenky. pyras neGex-
! — KONOHHa; 2 — rpysobas cTpena; 3 — Ka npeiHasHaueHa AJasd 06CJIy-
foRopoTHAZ nACMmAaAKa KHUBAHHS TPY30BOTO  IUKEHTES
(nopvem — onyckanue rpysa). [ToBopoT nJjomaiki kpaHa ¢ MayTo#
H cTpesiofi BOKPYI BepTHKa/JbHOH OCH — MepeMellleHHe Ipys3a B ro-
PH3OHTAAbHON NJIOCKOCTH — OCYLIECTBJAETCH MEXAHUIMOM NOBOPOMA,
KOTOPHIH COCTOHT H3 HEMNOABHAKHOro 3y6uaToro BeHLA H HaxoAdlleHcs
C HHM B 3alenJjeHuH 3yGuaTofl LiecTepHH, BpallaeMoll OT ABHraress
(oH ycTaHOBJIEH Ha nJollafke KpaHa). B saBHcHMOCTH OT THna npH-
BOJAHBIX MEXaHM3MOB pa3/HYyaloT 3JEKTpHYecKHe, THAPaBJHYECKHE H
3/IeKTPOr U PaBAMUECKHe KpaHbl. [locsnepnde, Grarogapsi HCKJOYH-
TeJbHOH MAHEBPEHHOCTH, NOJYYHJH HanO6oJbliee paclpocTpaHeHHe.
K HemocTaTKaM CYJOBBIX T'PY30BbIX KPAaHOB CJAELYET OTHECTH 60Jb-
IIyI0 MaccCy, BBICOKYIO CTOHMOCTb, HEBO3MOXHOCTb I[IDOH3BOLHTD
paBoTel MPH yriax KpeHa cBhbiie 5—8°, orpaHHYEHHYIO IPY30NOLBEM-
HocTe (3—D, pexe 7,5—8 T1). Has yBenuueHHs Tpy30HNOLBEMHOCTH
NIPUMEHSIOT COB0EHNbIE 2PY308bl€ KPAaHoL — JABa OTAENbHBIX KpaHa rpy-
30MOLBEMHOCTLIO 10 5 T, CTOsAlHe Ha OOLIeH MOBOPOTHOH nJardopme
(puc. 7.30, a). Kaxauift Kpag mMoxeT paboTaTh Kak OTACJALHO, TaK H
COBMECTHO, NTOJHHMast B 3TOM cJy4Yae rpys Maccoil 10 T (npu sTom naat-
¢opma noBopayHBaeTcs BMecTe ¢ 0G0MMH KpaHaMH, TOLHABIIAMH Ipy3).
BosmoxHa pafora JByX KpaHOB cnapeHHo (puc. 7.30, 6), npu 3TOM
COKpalllaeTcsi LMK/ TIPY30BBIX ONepalyii, HO Macca NOJAHHMAaeMOro
rpysa orpaHuyeHa no 3 T.

Ha cypax, npenHasHaueHHBIX MJSi NEPeBO3KH CHIIYYHX T'PY30B,
HHOrJa HMEIOTCS Pasrpy3ouyHble MeHTOUYHBE TpPAaHCIHODP-
TepH (puc. 7.31).

CyllecTBEHHO COKpalllaeT BpeMs NOrPY30YHO-pas3rpy30uHbIX padoT
MeXaHU3HPOBaHHOE YyCTPOHCTBO AJAA 3aKpBH-
TUSA TPY3OBH X JI0KO B, IpeicTraBisiollee cO60H MeTa/u-
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Puc. 7.30. Capoennbiit IPY30ROH KpaH: @ — AOJ0MEHHE IPH OAMHOYHOH palorte;
6 — nonoxenne NpH pabote «TeneOHOM»

yeckde mUTe! (110 2—8 WiT. HAa OAHH JIOK), KOTOpHIE OTKpHIBAIOTCA
MeXaHH3UPOBAHHEIM CMOCOGOM: HJIH OTKATHIBAIOTCSI C MOMOMLBIO T'py-
30BBIX CTpeJl, KPAaHOB, WM PACKDHIBAIOTCA C MOMOIIBIO T'HApABIHYe-
CKOT0 TpPHBOJA. JTC TO3BOJSAET COKPATHTh BpeMsi HAa OTKpHITHE (HJiH
3aKpHITHE) Ipy30BOro Jgwoka o 1—2 MHuH.

Han6osiee pacnpocTpaHeHo OTKaTH/BAEMOE MEXaHH3HPOBAHHOE JIIOKOBOE 3aKpbl-
THe H3 HECKOJbKHX OTACHLHEIX META/IHYECKHX CEKUHH, COBRMHEHHLIX MEX1y coGoi

A

—«»'

Puc. 7.31. TlorpysoyHo-pasrpyaouuoe YCTPOHCTBO ¢ JICHTOYHLIMH TPaHC-
AOpTepaMH [JJis TepeBO3KH CHIYYHX I'Py30B
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Puc, 7.32. CxemMa MeXaHH3HPOBAHHOIO OTKATHIBAEMOIO METAJJIHUECKOTO 3aKPHLiTHS
TPY30BOIO JIOKA.

! -~ neppast CEKLHsl 32KPHTHA; 7 — NOCHENHAS CEKLHA 3aKPHTHR; § — WKHUB; 4§ — 3aXKHM-
Hoft GoaT, 5 — HanpaBhswmar KpaRHUX POJHKOB; 6 — CPeIHHA POJAHK; 7 — Kpa#AHHA po-
JIHK; 8 — uenouka; 9 — HanpasJROWas CPeAHHX poJHKOB; /{0 — HanpaBasIHKA ONOK Ha
rpy3osoft nJouagke; /! — Tpoc K raky rpysoBod crpesn

KOPOTKHMH nensamu (pue. 7.32). [l1s oTKpbIBaHHs TIPY30BOTO JIKOKA 3aKpPEMJICHHbIH
Ha MoCJefHed CeKIHH TPOC depe3 ClellHadbHbI 610K HA Ipy30BOH NJOLIafKe 3aBO-
AHTCSI HA TAK TPY30BOH CTpe/bl WM Ha Typauky rpy3oBoi Jebeaxku. Ilpu naTaxennu
TPOCa OCBOGOXKIEHHBIE OT 3AKHMOB CEKUHH HAYHHAXOT KATHTLCS HA POJMKAX MO Che-
[LHaJbHBIM . HANPABAAIOUINM, YCTAHOBJEHHLIM Ha NMPOROJBHOM KOMHHTCce Jioka. Kax-
Jas CeKUHs MMeeT Ha KOPOTKHMX CTOPOHax MO TPH POJIMKa: ABa KpaiiHMX KaTATCH no
BHYTpeHHEH CTOpOHE EanpaBasiouef, a CpPefHHA — MO0 BHEWHEeH, pACMNONOKEHHOH
3a npeAesaMH rpy30BOro Jioka (noi rpy3oBoft miaowankodl). Buiing 3a npegenu
JI0KA, MepBasi CEeKUHs NOAHUMAETCS Ha CPEAHHX pOJHKaxX [0 HX HaNpaBisomed
(puc. 7.33, @) ¥ u3-3a HECHMMETPHYHOCTH DacnoJIOXeHHS OCH CPeAHHX DOJHKOB OT-
#HOCHTEJLHO OCH CEKIHH MOBOPAYHBAETCS H CTAHOBUTCA BepTHKalnHO (pHc. 7.33, 6).
IMocne Toro, xak aHaJOTHYHO CTAHYT BCe OCTABINHECS CEKUMH, JIOK TOJHOCTbIO pac-
kpoeress  (puc. 7.33, 6). 3akphiTHE JOKa MPOHCXOAHT B 0OpDaTHOM MOpsSAKe
(puc. 7.33, ¢). CreunaabHble pE3HHOBHIE YIUIOTHEHHS] KDOMOK MEXIY CEKIHIMH H
N0 KOMHHICY JIOKAa H 3aKHMBl JJIS KpeIJsIeHHs MO-NIOXOJHOMY O6ecreyHBaloT BOAO-
HENPOHHUILACMOCTL 3aKphITHA (pHc. 7.34).

lupokoe pacnpocTpaHeHHe MONYYMJIH ME€ X AH U3 M P OB AaH-
Hble CTBOpPYAaTHeE€ JWKOBHBE 3aKphuTH S (puc. 7.35).
OHH COCTOSIT M3 ABYX CTBOPOK (Kaxiasi U3 ONHOU-IBYX, pexe, TPex
CeKLHUii), OTKPBIBAEMBIX B HOC H KOPMY, HHOrZA K 60pTaM C NMOMOLILbIO
THApaBIMYecKUX NPHUBOROB. [HMApPONPpHBOL B BHAE TIUAPABIHUECKOrO
HUJHHAPA CO INTOKOM MJIH CHJIOBOTO IIAPHHPA HPUBOAHT B JBHXEHHe
KpafiHIOl0 ceKIMI0 Y mnomepeuHoro komuHrca. OTKphIBasich, 3Ta CeK-
LKA OTKPHIBAET M COCEJHIOW, COEJHHEHHYIO ¢ Hell Ha MeTaAsX; AAS OTK-
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P uc. 7.33. INocaeno-
BaTeJbHHE  CTaJHH
OTKPHIBAHHSI HOKa C
Me Xa H H3HPOBAHHHIM
OTKAaTHBAIOIH MCSH
JIOKOBHIM  3aKPHITH-
eM: a — Ha4ajo OfT-
KpLIBaHHsA;  NepBas
CeKUHS BXOJHT Ha Ha-
NpaBAfAIOMHe Cpel-
HHUX pOJHKOB, 6 —
nepBast CeKUHST OT-
KHHYTa; 8 — JIIOKO-
BO€ 3aKPHITHe NOJ-
HOCTHIO OTKPHITO;
2 — HayaJlo 3aKpH-
BaHHsA JIOKa: mocJe-
JHMe CeKIHH JIerjH
Ha KOMHHIC



Puc. 7.34. KosCTpyKTHBHLIE 3JI€~
MEHTH MEXaHU3HDOBAHIOIO OT-
KaThIBaloIerocss JOKOBOro  3a-
KDHTHA: @ — KpafiHHH  DOJIHK;
NONOKEHHE Nepel OTKATKOMH; 6 —
KpaliHHH POJHK: TMNOJOXEHHE Me-
pell 3ajpaHBaHHeM IMO-NOXOAHOMY
(poluK nOAHAT); 8 — KOHCTPYK-
LU BOJOHENPOHHLAEMOTO COENH-
HeHHs1 CeKUHHA Mexay Ccobol;
2 — 3aXKHMEl CeKuMfi no noxon-
HOMY: CJ€Ba BUHTOBOH; CipaBa —
KJIHHOBOH

N

=¥

]\ 4
T ————————
! . IR, Puc. 7.35. CrBOpuaTOe JIIOKO-
— { BOE 3aKpHITHE C THEPONPHBOLOM

PHITHSA TPeXCceKIIMOHHOH
CTBOPKH [peAyCcMaTpPHBAIOT
JOTOJHHTENLHEIH  CHJIOBOH
IJAPHHD HJAH THADPOIIPHBOJ,
MeXny 2-#i u 3-#i ceKIusAMH.
SaKprTHH 3TOro THNa Ho03-
BOJISIIOT OTKpPbIBaTh HJIH 3aK-
PHIBATh T'PYy30BOH JIIOK BCETO
3a 20—25 c. _

Hurepecno Hamameoigaemoe
sakpamue (puc. 7.36), cocros-
mee M3 OGOJbLINOrO YHCIa Jier-
KHX ropHpOBaRHBIX CeKUMH, KOTOpDhle HaMaTHIBAIOTCH [PH OTKPHIBAHHH JIIOKA
Ha cnenuadbHeiH 0apaGaH, TIDHBOAMMEIf BO BpauleHHE SJEKTPOJBUTATENEM,
Pasmepn cexun#t mo Mepe ynajenns or 6apa6aHa yBeSHUHMBAKTCH C TAKHM PacyeToM,
yTO6Bl O Mepe HaMaTHBAHHA Ha 6apafal OMNH MOTJIM HARJAAXMBATLCSA APYT Ha APYyTa.
370 3aKpLITHE, HMEIOO(ee MHOTO IIADHHPHEIX COELMHEHHH MEXAY CEKUHSAMH, Tpebyer
BHAMATeJbHOTO YXOla H HeHalexXHo B paborTe.

Ha xonrefinepoBosax, HMelOmHX G6OJIBIIOE DPACKPHITHE TPIOMOB
H, COOTBETCTBEHHO, JIIOKH 6OJbIIH X pasMepoB, NPHMCHAKT J K0 K O-
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Puc. 7.36. HamarniBaemoe JIOKOBOe 3aKpLITHE

BHEe 3aKPHTHS DOHTOHHOTO THIa. 3TH JIOKOBHE
KPBIILIKHY BBINOJHEHBl B BHIE OAHOH CEKLUHH C pPa3Mepamu T'py30BOTO
moka. [IOHTOHHYIO KpBHIUIKY JIOK3a NOAHHMAOT TPY30BHIM KPaHOM
H YKJajiblBaloT Ha cBOOOAHOE MecTO Ha naJjy6e wid nupce. Hns tod-
HOH YCTAHOBKH KPBIIIKH Ha MECTO II0 yrJaM IpPy30BOro JiOKa JAesaioT
cllellHaNbHBle HanpabJsoliue, QUKCHPYIOWHE ee B 33JaHHOM MOJO-
JKEHHH.

§ 7.6. MNpoune obuwecyposbie ycTpoicTea

BykcupHOe yCTPOHCTBO NO3BOJIAET NPH HEOOXORMMOCTH HCIOJb30-
BaTh CYJHO B KayecTsBe GYKCHpPa HJH caMOMYy ObITb B3fITHIM Ha OYK-
cup. C 3T0H UeJbl0 B HOCY H KOpME CyJAHA CTaBAT YCHJEHHbIE OyK-
CHPHHE KHeXThl U CHa(XKaioT CYJHO YCHJEHHBIM OYKCHDHBIM TPOCOM.

JleepHoe ycTPOMCTBO NpelHa3HAUEHO AJS OTrpaKAEHHA OTKPHLITHIX
nany6, He uMetollux canbuwbopra. B ero cocraB BXonsiT JieepHble
CTOMKH BbICOTOH He MeHce 1,0 M, NOPYYHH H JeepH — CTaJbHBHE

Puc. 7.37. Cranmo-
HapHoe  TeHTOBOE
YCTPOHCTBO € 1O-
KpPHITHEM H3 CTEKJO-
mndepa
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IPYTKH HJH TPOCH, NPONYIIEHHBIE B IBa-TPH psila uyepe3 JieepHHE
CTOHKH Ha PacCTOSSHHH He 6o./1ee 230 MM ot nany6ui H He 6ojee 380 MM
apyr or Apyra. Tam, rie 3To Heo6XOAHMO, JIeePHOE YCTPOHCTBO fena-
eTcsa CheMHBIM HJIM, 3aBanuBaiomumca. Ha maccaXupckHXx cyiax Ha
Jieep, OTPaxJdioMA OTKpPHTbie NPOTyJOoYHHE Nady6H, HaBeHIHBAIOT
METaJJINYECKYIO CETKY.

TenToBOE yCTpoiicTBO (pa3GopHOE MM CTAUHOHAPHOE) yCTaHaBJIH-
Baercf Ha HEKOTOPHIX yYaCTK4aX OTKPHITOH Nany6bl AJasl 3alHTHl OT
arMochepHbIX OCajJKOB H CoJHI@. Pa36opHoe TEHTOBOE YCTPOHCTBO
COCTOUT H3 CTAJbHBIX TEHTOBLIX CTOEK, YCTaHABJHBAEMLIX B CHEIHaJb-
Hble THe3jla Ha nany6e. BepXHHe KOHII CTOEK CBA3HIBAIOTCH APYT
¢ JPYToM C IIOMOIIBIO Jieepa H ChEMHBIX JepPeBSHHBLIX OUMCOB, Ha KOTO-
pLIX KpemAT TeHT H3 npodHof napycuHel. CrallHOHapHOe TEHTOBOE
yCTPOHCTBO COCTOHT M3 METAJJIHYecKOTO KapKaca, Ha KOTOPOM KpensiT
TEHT — HAPYCHHOBHIH, JEepeBAHHHWH HJIM H3 CHHTETHUECKOI'O MaTepH-
ajna (uBerHo#d crekaowndep) (puc. 7.37).

MauToBoe YCTPOMCTBO, MJHM PAHroyT, Ha COBPeMEHHBIX CyJlax
¢ MeXaHHYeCKHMH JIBHT aTeJIIMH, IPeJiHa3HAYaeTcs JJIst HECEHHS CPeACTB
CHIHAJIH3allHU H CBSI3H, a HAa IPY30BHIX CY/JaX CO CTPEJOBBIM I'DY30BHM
yCTpOHCTBOM — AJsI NOJJIEPXKAHHSI I'Py3oBbIX crpes. OJIHAKO B IO-
cJeJiHEM CyYyae MauThl Bee Yalle 3aMeHsIoT 6oJiee HU3KHMH I'Py30BbIMH
KOJOHHAMH HJH TNOJYyMauTaMH, KOTOpble OJHOBPEMEHHO HCIIOJIb3YIOT
B KayecTBe BEeHTHJAATOPOB. OOGHYHO YCTaHABJHBAIOT JBE MadyThl, pexe
Tpu. IlepenHssi Mauyra HasbiBaercsl ¢oK-MadToH, CpefHsii — TpOT-
MauyTOH H KOPMOBasi — OH3aHb-MauTOH. JIByxmauToBhie CyJa HMeEIOT
JHUIIb (OK- U TPOT-MayTHL.

Maurtwu (puc. 7.38) H3roTOBAAIOT U3 CcTATH (HAa MaJbHX CyAax
H3 JlepeBa) H IIPOYHO KpeNsiT B KOpIyce, NepeBsi3biBafl KpelJeHHe
MauThl C [POJONBbHBIM M MNONepeyHbIM HabopoM, OGBIUHO — ¢ Mepe-
G6opkamu. I'meayio, B KOTOpOM KpenHTcs WNOp (HMXKHAA 4acTh) MauTHI,
HasbiBaeTcs cmencom. OrBepcTHe B nasyGHOM HacTHJe, depe3 KOTOpoe
IIPOXOAHT MauTa, Has3blBaeTcs napmuepcom. BepxXHas uacTb MauThl,
cJIy)Kaumasi TJaBHBIM 06pa3oM JJs  KpelJleHHs TOpPH30HTAaJbHOTO
paHroyta — pefi, Ha3mBaeTcs cmeéxbzoil., Kpemsit creHbry K Maure
C NOMOHIbIO CIBOEHHOTO Oyrenst — 3seaszogpma. CTeHbpTa 3aKaHYHBa-
eTCA BBEPXY KAOMUKOM.

s "6osiee HajeXHOro KpenseHWs MauTH H CTeHbI'H HX pacTs-
THBalOT K KOPIYCY CHEUHAJbHHEIMH CTaJbHBIMH TpPOCaMH, KOTOpHE
uMeloT obllee Ha3BaHHe — cmoaqull maxeras. Tpocw, HAylIHE OT
MauT npsAMo K OopTaM, Ha3bIBalOT sanxmamu; K OopraM Hasajx —
baxkwmazamy; TPOCH, YLEPHHBAIOUHE CTEHBTY C GOKOB M C3ajH,
HasbBaIOT ¢hopOyramu, a B JIII cnepemgn — wimazamu.

Ha coBpemeHHBIX Trpy30OBRIX CyLaxX NpHUMEHSIOT Ge3BaHTOBHE
MauThl, KOTOpPble OLIBAIOT OIWHOUHBLIMH, [BYHOTHMH M TPEHOTHMH.
Han6osbmee pacnpocTpaHenHe moJyuuaH JAByHOrHe — A-o6pasHule
n [1-o6pasnrie Maurel. C noMoLibio IBYHOrHX MauT yAoGHee pacrnoJo-
XKHTb T'PY30BHI€ CTpeJHl M Jerue obecneudTh HeOOXONMMHIH BHUIET HX
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Puc. 7.38. Tunu wMmauT: @ — OXMHOUHAasi Mauta; 6 — ABYHOras
A-ofpasHas rpysoBas Maurta; 6 — [l-ofpasnas rpysomast maura.
1/ — nmofiHoe pamo; 2 — crenc; § — nsApTHepe; 4 — pefi; 5 — cTreHbra;
6 — KJOTHK; 7 — BaHTH; 8 — Maura; 9 — BepxHsus mnaay6Ga; 10 — Gak-
mrard; 11 — dbopayun; 12 — mrar-kapHak; 13 — mrar; I4 — caduur;
15 — o6yx toneHaHTa; 16 — ykocuja; 17 — noaymaura; 18 — Gammak
mnopa
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3a Gopr. [iBynorue pamst oOBLeIURSAIOT BBEpPXY JKeCTKOR caaunzo80lf
naowjadkoli, K KOTOPOH KpelAT CTeHbry H TONEHAHTHI CTped.

Jna nmopbema CHTHAJIOB CJIYIKAT PEH HJIH, €CJH PeH OTCYTCTBYIOT,
CHACTH, HAYIHE OT MOCTHKA K WMaz-KapHaKy — TaK Ha3blBalOT CHACTD,
uaymyio B JI1 cynHa oT ¢ok-MauTH Jo TPYGHL MJH rpoT-Mauthl. Ha
rpot-maure B AIl ycraHaBiuBaiOT HakJOHHHH eagess, HA KOTOPOM
CYAHO HeceT roCcyAapcTBeHHHH ¢uar.

§ 7.7. ByrcHpHbe ycTpoicTBa GYKCHPHHX CYJA0B

BykcHpHoe ycTpoficTBO, ycTaHaBjuBaeMoe Ha GYKCHDHBEIX ¥ crnaca-
TeJMbHEIX CcyaaX, IpeiHaszHaueHo I GYKCHPOBKH HeCaMOXOAHHIX
CYIOB H IJIABCPEACTB, a TaKKe CaMOXOJHHIX CYAOB, IOTEpSBLIHX
BO3MOXHOCTb IBHTATbCA CBOHM XOJIOM.

BuiGop THna 6YKCHPHOrO yCTPOHCTBA 3aBHCHT OT HasHaueHHs Oyk-
cupa H cnocoba 6yKcHpoBKH. [IpH MOpCKHX GYKCHPOBKAX Ha AJIHHHOM
Tpoce NMPHMEHSIOT Kuasgameprsiti cnoco6; GYKCHPOBKY B MOPTY H Ha
pefifie yame BHIOJHAIT aa20M (60pT 0 60OPT), a TaKXKe B KHJIbBaTep
Ha KOpOTKOM Tpoce (maxHo# 1o 100 M); mns 6YKCHPOBOK mo BHYTpPeH-
HHM BOJHBLIM NYTfAM XapakKTepHbl KaK IepBhle ABa criocoba, Tak H
crnoco6 moakarus, pacnpocTPaHHBILIMHCS B NOCJAEBOEHHbIE TOLLI NOCTe
CO3JaHHA CclelHaJbHBIX pPeyHbX M o03epHBIX Toakayel. OcobbIM 06-
pasoM npoBOAAT OYKCHPOBKY BO JbJaX: HOC GYKCHPYeMOro CyaHa BBO-
JAT B yraybJaeHHe B KoOpMe OYKCHpa, Hajle’kHO LIBAPTYIOT H B TAKOM
NOJIOXKEHHH OYKCHPYIOT CYALHO.
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Puc, 7.39. Pacnonoxenne GYKCHPHOTO yCTpOfiCTBA Ha MOPCKOM GYKCHpe.

I — GYKCHDHHI KNKO3; 2 — WBAPTOBMHA KuexT;, § — MWBAPTOBRMA unuab;, 4 —
OYKCHDMasi apKa; 5 — PBbIOMWIKH C TPOCOM; 6 — OHTeHr; 7 — GYKCHDHas JeGelKa;
8 — OyKCHpHHE rak; 9 — Gykcupuas Zyra; [0 — orparREuHTens GYKCHpPHOro Tpoca

198



/

/ ,
_—

5
4
3
2

Puc. 7.40. KunemaTHyecKHe CXeMhl BJEKTpH- \\
YeCKHX GYKCHPHHX JieGeloK: 13 12

171

@ — npocToro AEHCTBUsI; 6 — aBTOMATHYECKOH.

] — snekTpoABHratens; 2 — peAYKTOP; 3 — NpPOMeXYyTouHHA Baj; 4 — TypaukKa;
& — TpocoBn#t GapaGaH; § — NPUBOK TPOCOYKJARYHKA; 7 — TPOCOYKJNARUHK; § —
aMOPTH3aTOP NPYXMHHHHN;, 9 — JEeHTOUMHH TOpPMO3; JO — 3ybuaTHe KoJeca pe-
Ryxropa; Il — njiaHetrapuas nepefaua; /2 — MeXaHHU3M aBTOMAaTHYECKOrO.pPerya-
POBaHHA HaTAXeHHA TPOca; /3 — 9NeKTPOMATHHTHHA TOPMO3

B cocraB 6ykcupHoro ycrpo#ictea (pHuc. 7.39) BXopat 6ykcupHas
Jebenka (ycTaHaBJHBaeMasi TOJNBKO Ha MOPCKHX 6ykcHpaX K GyKCH-
pax BHyTpPeHHero njaBaHHs), TPOC, rak, HJIH HanpasJsIOWHA GJIOK,
6yKkcHpHasi Ayra, apkH, GYKCHPHHIH KJ103 H OrpaHHYHTEJNH GyKCHp-
HOro Tpoca.

PykcupHasa unebenka mnpegHasHaueHa AJf PeryJH-
poBaHHs B npouecce GYKCHDOBKH JJIHHEl M HaTsXKeHHs GYKCHPHOTO
Tpoca. JlHHY OOHIYHO M3MEHSIIOT TOJNBKO BO BpeMs 6YKCHPOBKH CYJIOB
No BHYTPEHHHM BOJHBIM NYTSAM; B YCJOBHSIX H3BHJHUCTOrO apsatepa,
npH npoxoje GLICTPHH, NepeKaToB H APYTHX MeCT, KOrja DPHXOAHTCSH
yMeHbIUAThb paccTosiHHe Mexay OYKCHpPoM H cyznHoMm. HarsixkeHne.
Tpoca HeOOXOAHMO peryJHpOBaTh TOJNLKO IPH MOPCKOH GYKCHDOBKe
B YCJOBHSIX BOJIHEHHS, KOTZa TPOC MONEPEeMEHHO TO ocjabasercs, TO
uYpe3MepHO HaTATHBaeTCs. :

BykcHpHas jnebenka uMmeeT 6apabaH, NO3BOJAIOLHA NPHHAMATH
ao 300 M Tpoca Ha peuHBIX cyAaX H jgo 900 M — Ha MopckHx. Pas-
Juyalor GyKCHpHble mebenku npocmoeo Oelicmeus — Ha 6GyKcHpax
BHYTPEHHEro MJAaBaHHSl — H QEMOMQMUYECKLEe — Ha MOPCKHX OYK-
cupax (puc. 7.40). Ilpy 6GYKCHPOBKe DEYHEIX M O3€PHHX CYJOB TPOC
¢ GyKCHpyeMOro cyaHa HanpabisiloT Ha 6apabaH Jeb6elKH NpOCTOro
JIe#CTBHS, 3aTOPMOXKEHHBIH JIEHTOUHBIM TOPMO30M (IIPH HEOXKHAAHHBIX
pBIBKaX cpaGaThIBAE€T aMOPTH3aTOpP B COCTaBe JICHTOUHOTO TOPMO3a
H GapaGaH Jebexku npoBopaunBaercs). KoHcTpykuus Jebefkn nos-
BOJISTIET CTPaBJHBATb OYKCHPHBIH TPOC Ha Xo4y CYAHa H CTONOPHTb
GapabaH JeGenkH npH HepaboTaloweM NPHBOJE C MOMOIIbIO TOPMO3a.
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Puc. 7.41. BykcupHRm#l rak OTKHAHOMA, 3aKPHTHi (C MeXaHuye-
CKHM 34TBOPOM H aMOPTH33aTOPOM)

BoasHHKaloIHe Ha B3BOJIHOBAHHOM MOpE HEOXHOKPATHLE DLIBKH
CMATYAIOTCH CHElNHaJdbHBIM CJH e A SImMHM dBTOMaTHYEC-
KHM YCTpPOHCTBOM, CTPaBJIHBAIOIHM TPOC NMPH Ype3MepHOM
€ro HaTfXKEHUH H BHIGHPAIOWHM €ro NpH MOsIBJeHHH cJaa6HHLL. Bo
n3bexaHHe CNyTHIBAHHA TPoCa Ha OYKCHPHHIX JebexakaX ofszaTeqnHO
OpefycMaTpPHBAIOT TPOCOYKNAAUHK.

BykcupHbie neGefKH HMEIOT 3JIEKTPHYECKHA WJH, pexe, NapoBoH
npHBojA ¢ TAroRbIM ycuaueM ot 6 no 100 Tc. last nogauv u BHIGHpaHHA
GYKCHPHBIX TPOCOB H BBIMOJHEHHS IIBAPTOBHHIX omepanuil Ha GyK-
cHpax, He HMEIOUIHX CIENHaJbHBIX JeGeloK, HCIOMB3YIOT 3JEeKTpH-
uyecKHe Jie6eqKH HJIH JieGedKH-BbIOWKH.

BykcupHHEe TpoOCH, NpuMeHseMsle Aas OYKCHPOBKH,
6LIBAIOT CTajbHLIE, PACTHTENbHBE (IeHbKOBhlE, MaHHJbCKHE, CH3a/b-
CKHe) H H3 CHHTeTHUECKHX BOJIOKOH (KaNpOHOBbIE, HEHJIOHOBBHIE, KY-

paioHoBble), [locnentie HMEIOT NpeHMYIeCTBa NMepef CTaJbHBIMH H.

PACTHTEJIbHHIMH TpPOCAMH: OHH Jierie, 3JacTHuHee, OJHAKO H3-3a
HCKpoo6pa3oBaHUsI MpPH HX pa3pbiBe NPHMEHATb TPOCH H3 HCKYC-
CTBEHHOFO BOJIOKHZ NPH GYKCHPOBKe CYiOB, MepEBO3SAIUX Hedre-
NPOAYKTH MEPBOrO paspsia, Kak NpaBuJio, He paspeiaercd.

BykcupHB A Tack (puc. 7.41) canyxur pis 3akpenJeHus
GYKCHPHOI'O TpOCa H €ro OTjauH IpH GyKCHpoBKe 6e3 NOMOIIH cre-
uHanbHofl sebenkH. Ha Gykcupax, uMmelomHX OGYKCHDHHIE JieGeiKH,
FaK SIBASIETCS Pe3ePBHBIM CPeACTBOM. DYKCHpHBIE rakd ObIBAIOT OT-
KHIHBIE H HEOTKHIHBIE, OTKDBHITHIE H 3AKDbITHIE, C aMOPTH3aTOPOM
uid Ge3 Hero, ¢ MeXaHHYECKHM HJIH THIPAaBJIHYECKHM 3aTBOPOM,
C aBTOMATHYEeCKOH, NHCTAHLHOHHOH HJIH pyuHOH orpauefi. IIpaBmia
Peructpa CCCP 1pe6yiot, uto6bl Ha MOPCKHX 6yKCHPaX NPHMEHSJIHCh
OTKHIHBE 3aKPHITHE TaKH C aMOPTH3aTOPaMH, HMeIoliHe HaJeKHYI0
H GbICTPOJEHCTBYIOIYIO CHCTEMY OTAA4H, YTO OYEeHb BaxKHO mJjs 6eso-
NAaCHOCTH GYyKCHpa — NMPH JOCTHXKEHHH HM ONacHoro KpeHa Tpoc
JOJKeH ObITh HeMenJIeHHO OTAaH. '

BykcupHble TrakH CHa6XaloT NpPYXHHHBIMH aMOPTH3aTOpaMH,
npejHa3HauYeHHbLIMH JJIS TOTJIOEHHS JHEPTHH YJapHbLIX BOJH, BO3-
HHKalOWHMX B Tpoce NpH GyKcHpoBke. Ha HekotophlXx 6yKcHpax orpa-
HHYeHHOro pafioHa nJaBaHHsi NPHMEHSIOT OYKCHPHEIH HanpasJsIomHi
6/10K, yepe3 KOTOPHIH MPONYCKAlOT TpoC OT ynebelkH K OYKCHpyeM oMy
cyany. Hanpasunsiomu# 610K KpensT aHaJOrHuHO GyKCHPHOMY raKy—
Ha 6YKCHPHO# fyre HJIH (Ha GYKCHpaX BHYTPEHHEro NylaBaHHsl) CTAlHO-
HapHo.
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Puc. 7.42. Kopmopoft GyxcHpHHE xmo3: g — rayxofi; 6 —c o1-
KHIHIBAOMEACA HAMETKOH; 8 — € POYJLCaMH,
4 »+ HaMeTKa; 2 == POYJBbO BepPTHXAALHHA; § — pPOYAss FOPH3OHTANLERA -

BykcupHY0 xyry ycraHaBauBaior B pafione LT cyana
o AJHHe H KaK MoxHo HHxe. OHa npepHasHaveHa ISl KpenJieHHA
GyKCHPHOTrO raka K Kopmycy GYyKCHpa ¢ TaKHM pacdeToM, 4ToGbl OH
MOT' NepeMemiaThCsl B TOPH3OHTaAbHOM MJIOCKOCTH (Y NMOPTOBHIX OYK-
CHpPOB He MeHee ueM Ha yroa 180°).

BykcupHbe apku Hu3TpyO HJIH KPYIaOH KOBaHON cTalH
pacmosiaraioT B KOPMOBO# wacTH GyKcHpa (ABe-TPH apKH) Aas 3a-
IIATH YCTAaHOBJEHHOTO Ha manyGe o0OPYNOBaHHS H HaXOAAUIMXCSH
Ha Hefl mofel oT noBpexaeHns TpocoM. Kpome toro, 6yKcHpHbHIE apKH
06ecieynBalOT BO3MOKHOCTh IJIaBHOTO mHepexoja GYyKCHPHOro Tpoca
¢ Gopra Ha GopT.

KopmMoBofi O6ykcHpHHA ka3 (puc. 7.42) mpex-
HasHayeH A5 OTPaHHYEHHs MepeMelleHHs GyKCHPHOro Tpoca B ro-
PH30HTAJbHOH H BEpPTHKaNbHOM maockocTAX. Kiio3nl OHBalOT Iay-
XHe, C OTKHAbIBaloUleHcs HaMeTKOM, a TaKkxe ¢ poyJabcamd. B cBsasu
C TeM 9TO B IJIyXHe KJIO3W TPYAHO 3aBOXHTb OYKCHDHHIH Tpoc, HX
NPHMEHSIOT TOJbKO Ha HeGOJbIUHX NOPTOBHIX H peANoBHIX GyKCHpaX.
. Bosnee pacmpocTpaHeHH KJ103H ¢ HaMeTKOH, a Ha GoabuIMX OYKCH-
paX — ¢ poyJbCaMH. :

BoproBhne orpaHHuuTeJdH 6yKcHpHOTO
TPpoCGa IPeIoTBPALLAIOT 3aHOC e€r0 B FOPH3OHTANbHOH MJOCKOCTH
B HOC Ha yroJ, 60JIbLIHH AOMyCKaeMoro yrja ropH3oHTa/JbHOro nepe-
MelileHHs1 GYKCHPHOTO Taxa.

[lepeuncnennple BhIE fgeTanX OYKCHDHOTO YCTpOHCTBA IpHMe-
HAIOT NpH 6YKCHPOBKE CYNOB KHJbBaTepHHEM crnocoGoM. Jns 6yKcH-
POBKH JIaTOM HCHOJb3YIOT IUIBAPTOBHBIE KHEXTH H INNHJIH.

[lpenHa3HaueHHEle AJS1 TOJNKAaHHA TOJKa4H, TaKXKe KaK H TOJKae-
MEle cyla HaH GapkH, o6opyAyloTcHaJbHHMMH ycTpofcT-
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B a M H, obecredHBaIOIIHMH JKeCTKYIO CYaJKy TOJKaeMOro COCTaBa
(ronkau—~0apika), 3JacCTHYHOCTD NpPH YHapaX H, MNPH HeOGXOIH-
MOCTH, ObICTPYIO OTRady. CyileCTByeT HeMaJso pa3jM4HBIX THIIOB
CHYaJIbHBIX YCTPOHCTB, HO HaHOOJMbINEE pacpOCTPaHEHHE MOJMYYHJ
ABYXOMOPHHIA cYaJ H3 JBYX BEPTHKAJbHBIX CBAapHBIX CTaJbHBIX
6a0k KopoGuaTOro cedeHHsi H LieJIof CHCTEeMBl TPOCOB, @ TaKXe ABYX-
ONMopHLIE cYajbHBIe YCTPOHRCTBA C aBTOMAaTHYECKHM CHENHBHIM 3aMKOM,
obecneuHBalOIHM aBTOMaTHYeCKoe CleNJVIeHHe TosKada c 6apxell H
JHCTaHIHOHHO YmnpaBJsieMoe paclienjeHHe B TedeHHe 20—30 c.

§ 7.8. JenbHbie BeuwH

JeabHHIMH BeulaMK * Ha3KBAWOT METAJJIHYECKHE HJH [JacTMAaCCOBHIE
4acTH Kopnyca, a TaKxe OTHe/JbHbIE KOHCTPYKLIHH, He BXOASINHE
B cocTaB Habopa Kopnyca, HO IPOYHO CBfiI3aHHLIE ¢ HHM H COCTaBJIAO-
IHe JacTb ero o6OpyROBaHHS, HEOGXOAHMOro Jsl obecneyeHHsl HOP-
MaJIbHBIX YCJOBHH 3KCIJyaTauHH cynHa. K feNbHHIM BelwlaM OTHOCSAT:
TaKXKe 3aKPHITHSi OTBePCTHH B HapyXKHOH OGILHMBKE, B OTKPHITHIX Na-
aybax H nepe6opKaXx H B HelNpOHHIaeMHX nepe6opKaX OCHOBHOTO
kopnyca. CornacHo IlpaBusnam Perncrpa CCCP, 3TH 3aKPHITH A JOJAKHE
obecnednBaTh HAJEXKHYIO 3alllHTY CyAHA, I'Py3a, NMacca’XHPOB H IKH-
naXa OT MOPCKHX BOJIH H HENOrojisl H OJHOBPEMEHHO CJAYXKHTb 3¢-
(eKTHBHBIM CpeJCTBOM, NPENSTCTBYIOWHM pacIpOCTPaHEHHIO IO-
XKapa.

'/ . —_ -
[“4 I e SN
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Puc. 7.43. Hnmomunarop Goprosofi: @ — crBopuatsifi; 6 — myxoﬁ;

] — mMUTOK 3saTeMHeHHA; 2 — Kopnyc; 3 — cronop; 4 — CTeKNO; § — MTOPMOBAA KpHLMIKa;
6 — OTKHAHOR 6oaT ¢ Gapamkobof rafikofl; 7 — pydka cronopa; 8 — CTBOpPKa; 9 — rep-
METHK .

* HHorza BMecTO TepMHHa «JejbHble BeuiH» NPHUMEHSIOT TePMHH «oGopyZOBaHHE
Kopnycas.
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Puc. 7.44. CBeTOBOR JI0X MAWHHHOIO OTAENEHHS

K genpHBIM BeulaM OTHOCSIT HJIJIOMHHATODH, OKHAa, CBETOBHIE
JIIOKH} KPHILKH CXOAHEIX JIOKOB H TOpPJIOBHH, JABepH, Tpambl. Mauio-
MHHATOpHl, OKHA H CBETOBHIC JIIOKH CJY2KaT [J1f CO3JaHMs €CTECTBEH-
HOTO OCBElIeHHS] B CYAOBLIX MOMEILEHHSIX.

Hanwomubratoph (puc. 7.43) GuBaioT riyXHe H CTBOpHYa-
Thie, T. €. C OTKPHIBAIOIUHMCH CTeKJOM, oO0ecmeyHBalOMM AOCTYN
Bo3jyXa B noMemieHHe. MiuoMHHaTOpH, ycTaHaBJHBaeMble Ha Gop-
TaX OCHOBHOIO Kopnyca HJM B IEPBOM sipyce HaicTpoHKH CynHa,
CHa0XaloT IUTOPMOBLIMH KPHILUKaMH, HaBelleHHHIMH TakKHM o0pasoM,
4TOOBl C HX TOMOLIBIO NPH NMOBPEXAEHHH CTeKJa MOXKHO OBLJIO JIerko
U HaJeXHO 3aJpaHTb CaM HJJIOMHHATOP, 00ecneunuB BOJOHENpOHHLAe-
MOCTb.

HanoMHHATOPH, YyCTaHaBJHBaeMble B HapyXHOH OOLIMBKe KOp-
nyca cyjnHa, HasbiBaloT 6opmosoimu. OHH HMeloT Kpyrayio (opmy
(zuaMerp B cBery y rayxux — or 200 mo 350 MM, y cTBOpYATHIX —
70 400 MM) H O KOHCTPYKIUMH ObIBAIOT TSKEJHLIMH HJIH HOPMAJbHBIMH
H OTJIHYAIOTCS TOJILIHMHOM CTekJa U CrocoGoM 3aapaHBaHHA. Tskesbie
HJTIOMHHATOPH! HMEIOT cTeKJia He MeHee 10 MM @IpH JuaMeTpe B CBETY
Jio 200 MM 1 He MeHee 14 MM npu guametpe 300—350 MM, HOpMaabHEIE—
NPUMEPHO Ha 2 MM TOHblle. Tskesnble cTBOpYaThle HJJIOMHHATOPH
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Puc. 7.45. Kpeuuka BoOAOraso-
HenponuiaeMas.

1 — KOMHHIC; 2 — De3HHOBOe YIJIOT-
HeHHe; 3 -— NOJIOTHO KpHIIKH; 4 —
YCTPORCTBO LEeHTPAJbLHOro 3ajpau-

BaHHA; & — H30JASIUHS; 6 — NeTAH;
7 — ctonop KpenaeHHs KPHIUKH B
OTKDBITOM TNOJIOXKEeHHH; 8 — IPpYKH-

Ha JJs1 06JIerye sl NoJ{beMa KPhUIKH

JOJI2KHbI BMECTO OJHOTO M3
6apaiikoB, 3a/paHBaioUIiX
HIAJIOMHHATOD, HMeTh rai-
Ky, OTAaBaeMyio CrielHaJsib-
HBIM KJIIOUOM.

Mpasuna Pernctpa CCCP
periaMeHTHPYIOT IPHMEHeHHe pa3-
HBIX THIIOB GOPTOBEIX HJJIIOMH-
HATOPOB B 3aBHCHMOCTH OT HX
PAacnosoxKeHHs HaJl BAaTEPIHHHER.
Ycranonka HAMIOMHHATOPOB B MEC-
Tax, TAe HX HHXHAS KPOMKa
pacnonaraetcsi Haj JeTHeA rpy-
3080l BaTep/InBHel MeHee deM Ha 2,5 % wMpHHE CyAHA HIH Menee uem Ha 500 mM,
KaTeropHdyeckn 3anpemena. HamoMHRAaTOpw B Hapy»HOH OOLIHBKE KOpnyca HHXe
najay6ut nepeGOPoK, a Takxe B JOOOBHIX IepeGOPKAX NMEPBOro sipyca HaACTPOeK H
py6OK (MM BTOPOTO sipyca Ha paccTosiHHH Mexee 0,251 OT HoOca) LO/KHHL ObITh TS-
JKeNbIMH, C TIGCTOSIHHO HAaBeIeHHHIMH Ha HHX IUTOPMOBHIMH KpPbINIKAMH.

B nazcTpofixax H pyGKax Bblllle NEPBOTO sIpPyca YCTAHABJAHBAIOT
NPSIMOYTOJbIIbIE PYyOoUHbIE HANTIOMHHATOPHI, HMEIOLIHE Pa3MepLl B CBETY
335x475, 400>560 u 560x800 mm. Pasauualor ewe naaybube,
T. €. yCTaHaBJHBaeMble TOPH30HTAJBHO 3aMONJIHIQ C naaybol (nHa-
merp no 200 MM, TOJIIHHA CTeKJa — He MeHee 15 MM), H yrusepcars-
Hble UWIIJIIOMHHATODPHI (Y XHe) — B CTeHKaX HaJCTPOeK, pyOoK, ABepsiX,
CBETOBBIX JIIOKaX H T. I.

O K Ha — r1yxXxde, CTBOpYAaThle H ONYCKHBblE — YCTAHABJIHBAIOT
.Ha BepXHHUX sipycax B [lacCaKMPCKHX KaloTaX, Ha 3aKpHITHIX IPO-
T'yJIOYHBIX BepaHjax, B napajiHbiX o6l1ecTBEHHBIX NOMEIeHHsX, B Py
neBoit pyOke. Mx pasMepnl He perjlaMeHTHDOBAHBI.

CeBeToBBe JWKH (puc. 7.44) obecneurBaloT JOCTYN CBETA
H BO3JyXa B NOMeLIEeHNs, ynaseHHwsle oT 6opra cysHa (MKO, xopu-
Jopel H T. n.). OHH HMEIOT KOMHHIC, 3aKpbIBa€MBIH BOJIOHENPOHHIIae-
MOH KDBHILKOH, B KOTOPYIO BMOHTHDOBaHbl YHHBEpCaJbHbE HJIJIIOMH-
HaTOpbl. KpHIUKK cBeTOBHIX M0KOB MKO ROMKHbB MMeTh NPHBOJ JJS
OTKPLIBaHHSI HX H3HYTPH, a TakKxkKe HJJIOMHHATODH!, CcTeKJa KOTOPHIX
APMHPOBaHBI METAJLTHUECKOH CeTKOH.

KpoHWKH cXOogHBX JI0OKOB MpeIHazHaueHbl IJA 3a-
KPLITHA JIIOKOB, BEJNYLUIHX B pacnojoXeHHble BHH3Y [OMELIEeHHs.
B 3aBHCHMOCTH OT MecTa CXOJHOTO JIOKa U HasHaueHHs MOMelleHHH,
B KOTOPBIX OH pacroJokeH, NPHMEHSIIOT NPOHHUAeMble M BOJOra30-
HerpoHHUAeMble KpPBIWKH (pHc. 7.45). BogorasoHempoHHunaemocTb
KphilleK 00ecneyHBAeTCH PEe3HHOBHIMH MPOKJajKaMH H 3aapaiKaMH
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(6GapamkoBBIMH,
HOBBIMH H IEHTPaJIbHO-KJHHOBBIMH).
OG6BIYHO  KPHILKH CXOLHBIX JIIOKOB
KpenAT K KOMHHrcaM Ha MenfXx.
Tsxeasle KpbIIIKY GOJBIIHX Pa3MepOB
HMEIOT CIelHajibHOe YCTPOHACTBO JJd
OTKpPBIBaHHA (NIPYIKHHHOTO MJIK TOPCH-
OHHOTO THINA).

B noMemenunax, nocemaeMmelXx o0co-
6eHHO penko (UUCTepHH, OYHKepHI,
kodupepnamel, JABofiHOE JHO M Op.),
BMECTO CXOJHEBIX JIIOKOB J€JIAIOT T' O P -
JoBHHH (puc. 7.46). Hx 3ak-
PBHIBAIOT KPBIIIKOH B BHAE CTaJBHOIO
JIUCTa, TNPHXKHUMAeMOro Ha IIMHJbKaX
gepe3 NMPOKJIaAKy K NPHBapHIy, OKaiM-
JasdomeMmy  ropJiopuny.  [Iloesnennue
UMeIT O6HMHO oOBaJbHYIO (400500,
450X 600 MM) HMJIH Kpyrayio (nnamerp
500 mm) dopwmy.

KoHcTpykuMs A Bep e 3aBHCHT
OT HX Ha3HaueHHs. PasjHuaior nerkHe
(npoHHUAeMbIe), BOJOra3oHeNpOHHIAe-
Mble, KJIHHKETHblE, MNPOTHBONOXAapHHIE
IBepH U JBepH B HapyxKHOH 0OLIMBKE
OCHOBHOTO KOpnyca — JIallNOpTHI.

Jezxue (nponuyaemvie) Osepu s
Kawr, oO0ulecTBeHHHX, CaHHTapHO-GH-
TOBLIX H XO3fHCTBEHHBLIX INOMeIeHUH
H3rdTOBJIAIIOT M3 CTaJH, JIeTKHX chJja-
BOB, JlepeBa HJIHM MJACTMacCH.

Bodoezasonenporuyaemvie Osepu (pHC.
7.47) ycraHaBJMBaIOT Ha BceX BXoZax
C OTKpBHITHIX many0 B IIOMeHeHHS oOC-
HOBHOI'O KOpnyca HajiCTpoek M pyObok,
a TaKXe B KJaJOBHle, MacTepCKHe H
Ipyrue cayxeGHble NOMEIIEHHA CYHA.
Hx H3roToBJAIOT U3 CTANH H CHAGXKalOT
OLICTPOAEACTBYIOMHMMYE ~ npHcnocobJe-
HUAMH JJ/1 3aJpauBaHHs (KJIHHOBBIMH
3afpafikaMM ¢ UEHTPaJbHO-pHIYaXK-
HbIM [pPHBOJOM), KOTOPHIMH  MOXHO
onmepupoBaTh ¢ o00eMX cropoH. He-
HPOHHUAEMOCTh JOCTHraeTCs  YIJIOT-

HHIHBHAYAJBHO-KJH- -

Puc. 7.47. [pepr BOnoraso-
HeNpOoHHLaemasi,

1 — pama; 2 -— JONOTHO  [ABeEpH;
3 — sappafika KJAHHOBAS (yrao-
Basi); 4 — TAra; § — PYUKuH cpef-

HRHX 3ajgpaeK; 6 — safpafiKxa KJH-
HOBaf (cpepuas) ; 7 — ne-rnﬁ,
8 — pyuKa NpyXHHHafl

HeHHeM C MOMOIIBIO PE3HHOBOTO XKI'yTa [0 NEPHUMETPY IBEPH. Botoraso-
HenpoHHIaeMasl JiBepb NOJXKHA BBIIEP2KHBATb Hanop ONpenesieHHOro
cTo/i6a BOABI HJIM HAIOP CTPYH BOAH M3 OpaHACMONTA O] AABJIEHHEM,
a TaKe INOJHBAaHHE pacCcesdHHOH CTpye#d BOJAHL.
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Puc. 7.48. Knuukerdaa Asepo (FOPH3OHTaNbHASA),

1l — mHT ABepH; 2 — pebGpa >KecTKOCTH; 3 — BaA npusojga; 4 — ay6-
Yaras uwlecTepHs; 5 — ayGuyarasa pefika; 6 — paMa ABepH; 7 — 3JeK-
TPOMOTOP; 8 — PexyKTOP; 9 — Baf JAHCTAHIHOHHOrO npHBOma, [0 —
NPHBOX PYYHOrO OTKpHBaHHA; Il — nyckatenas; /2 — BOLOHENPOHH~
naemas nepeGopKa

Kaunxemnee Osepu (pHc. 7.48) cTaBsT B BOZOHENPOHHIaeMBIX TEpe-
6opkax HHxe naJyOH nepeGopoK B HCKJIOUHTENLHBIX CaAydasX s
COO6IEHHS Y4eHOB 3KHIAaXa HJH [acCa’kHPOB MEXJY BOLOHENPOHH-
LaeMBIMH OTCEKaMH [Moj Najy6oil nepe6OPOK. ¥YCTAaHOBKa KJIHHKeET-
HBIX aBepell B nepeGopkaX MeXay IPDY3OBBIMH TPIOMaMH, a TaKXe B
¢doprnnKoBOfl mepeGopKe He NONYCKAETCH.

KiuHKeTHasi 1Bepb NpeAcTaBasieT COGOH cTajpHOR NoOAKpenJeHHHA peGpaMu
JKECTKOCTH IUHT, CKOJILISALIMA B HANpPaBASIOUIMX NAa3aX pamsl, BCTABJIEHHOA B MONOTHO
nepeGopKH. B 3aBHCHMOCTH OT HampaBJeHHs MepeMellleHHsl PaslH4aloT FOPH3OHTAb-
HBle (33fBHXHBlE) H BEPTHKaJbHBle (ONMYCKHBEIE) KJAMHKeTHbte ABepH. Bolouenpouwu-
ILaeMOCTb JOCTHTaercsi 6Jarofaps MJOTHOMY NPHJEraHHI0 KPOMOK IMHTA IBEDH K Ha-
NpaB/JsIOIUHM M1a3aM paMbl, KOTOpHe o0pabaThBaioT NPelBapPHTEILHO Ha CTaHKaX
H NpPHIOHSIOT Ha Mecre. [lepemelneHHe uMTa, T. €. OTKDhIBAHHE H 3aKpHIBAHHE Bep-
THKaJAbHHX ABepefi, MIPOHCXOAUT BCJAEICTBHE BPAlUeHHs XOAOBOrO BHHTA B 3aKpeIlJeH-
HO® Ha mMTe JBEpH TafKe, a TOPH3OHTANbLHHX — 6Jaroaaps NepeMElIesnio 3axpe-
NJEeHHHX Ha IIHTe ABEPH 3y6llaTux peex noj jAeACTBHEM BPaUaIOWHXCA 3y6uarhx
mecTepes.

Bpaiuenne BHHTA HJIH LIeCTePEH OCYHIECTBJSETCS BPYYHYIO HJH OT 9JACKTPOABH-
rareas. YIpaBJ/ieHHe BHINOJMSETCS Ha MeCTe HIH JIHCTAaHLHOHHO: H3 II0CTa ympasje-
HHsl CyIHOM (pYJeBOH DYOKH), Ille MMEIOTCS yKa3aTeld, NOKASHIBAIOUHE, _OTKpHT2
HJIH 33aKpHITA B JAHHHHA MOMEHT KJHHKeTHas JBeph.

I1pomusonoxcapree (ozHecrmodxue) Ogepu nNpeAHa3HadeHH /s
MEePeKPLITHSI NMPOXOAOB B NPOTHBONOXKAPHBIX NepefopKax, KOTOpLIe
JeJIAT KOpPNyC H HajCTPOMKH CyAHA Ha BepTHKaJ/IbHbIE MPOTHBOIMO-
JKapHbole oTcekH (30HB). Ha nmacca:kMpCcKHX cyzax NpOTSIKEHHOCTb
KaXJOro OTCeKa, T. €. PACCTOSHHE MeXKIY NPOTHBOMOXAPHLIMH mepe-
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Puc. 7.49. Boproso#t namnopr

fiopkaMH, He noJjxkHa OuTh Gosee 40 M. IIpoTHBONOXKapHEIE ABEPH
H3TOTOBJISIIOT H3 CTaJH H IJI H3OJSILHH IOKPHIBAIOT OTHECTOHKHM
maTepHajioM. OHH BCerZa OTKPHITHI H TOJbKO NPH BO3HHKHOBEHHH
noxapa aBTOMATHYECKH 3aKPHIBAIOT NMPOXOJA: AJs1 3TOrQ HMeeTcs crie-
1lHaJbHOe YCTPOHCTBO, KOTOpOe OGecleuHBaeT 3aKPLHITHEe JBEPH [pH
[OBBIIEHHH TeMmepaTyphl Bo3yXa B nomeiiieHHH cBhinle 80°. Kpome
TOTO, Y KaXAOH ABEpH NPENyCMOTPeHO DYYHOe IHCTAHUHOHHOe (M3
pyJieBoll pyGKH) 3aKphIBaHHe.

3akphITYI0O NPOTHBONOXKAPHYIO ABEPb MOXKHO OTKDHBATb B JIO-
6y0 CTOpPOHY, MOCJe uero cnelMajbHasi NMPYXHHAa BO3BpallaeT ee
B sakpriToe cocmmme (ecsin ee cneuHasbHO He CTONOPSIT B OTKPHITOM
HOJIOXKEHHH).,

CorJiacHo TpeGoBaHHAM, npe;LMB.nﬂeMblM Peructpom CCCP k
[POTHBONOXXApPHOH 3amHTE CYJAOB, OTHECTOMKHEe NPOTHBONOXKAPHHE
JABEPH JOJIKHBI NPEROTBpaliaTh NPOHHKHOBEHHE JBIMA H OTHA H3 OT-
ceKka B TeueHHe ONpeleJeHHOro BPEMEHH H B YCJOBHSIX MOXapa.
I'naBHEIE NpPOTHBOMOXKAapHEIE Mepe0OPKH M YCTAHOBJIEHHBIE Ha HHX
IIBepH He JOJKHBI IPONYCKATh OTOHb H AHIM B TeUeHHe 4aca NPH MOAb-
eMe TemnepaTyphl npH 3toM a0 927° (KOHCTpyKuMH Kaacca A-60).
[lBepu ksacca A-60 ycTaHaB/HMBAIOT Take y BXOJa K Tpanam, B
MKO, nocTnl ynpasJjieHHs] CYIHOM, KHHO3aJHl H T. 0.

B oT/H4He OT OrHecTOAKHMX NpPOTHBONOMXADHHIX ABepefl cymiect-
BYIOT oOenesalepacusaroujue Oeepu (kaacc B-30), Koroprie npH mo-
BBHILLIEHHH TeMnepatyphl B TeueHHe 30 MuH a0 843° HOKHHI npensT-
CTBOBaTh MPOHHKHOBEHHIO Or'HSl B cocenHue nowmeieHHs. OG6bIYHO
HX H3TOTOBJSIOT H3 KOHCTPYKUHOHHBIX MJIACTHKOB C BHICOKHMH TENJO-
H30OJIILHOHHBIMH CBOHCTBaMH.

Jaynopme: npenctasasior co6of 3aKpHITHA OTBEPCTHA B HAapYXHOH
o6lIHBKe CyAHA /15 TOPH3OHTAILHON NOTPY3KH IPY30B H aBTOMAIUHH.
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Bud chory Bud cnepedu

Puc. 7.50. Cynosoit HakJOHHEIA Tpam.
1 — TeTHBa; 2 — cTymeHbKa, 3 — NoOpYyuYeHs

Puc. 7.51. Cro6-tpan (@) m BepTHkadbHuf Tpan (6)
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Puc. 7.52. 3a6opruufi Tpan.
! — rtpan-Ganka; 2 — RepXHAA NJOmAaAKa; 3 — TeTHpa; § — TpaBep3a; § ==
NIOpY4eHb; 6 — HHXHAR NAOWAAKAE

KOHCTPYKTHBHO JIaL{IOPTH BHIIOJHSIOT B BHIE HABECHHX OTKDHIBAIO-
muxca aeepei (puc. 7.49) uaH Hanono6He KJHHKeTHHIX JBepef,
CABHTAIOIMXCS BAOJb HapYXXHOH OOUIHBKH.

Tpanu nompa3fensifoT Ha BHyTpPeHHHe, Hapy»Hble H 3a00pT-
Hble. Brympennue GbIBAOT napajyHbIMH (BecTHOIOMBLHBIMH), HaKJOH-
HHIMH H BepTHKaJbHHMH. Bce cygnoBnle Tpambl, Kak npaBHJO, pac-
nondraloT BAOJAbL CyAHa — Ha HHX OesomacHee HaXONMTHLCH BO BpeMs
6opTOBOH KadKH. M3roToBAslOT HX H3 CTAJH WM JIETKHX CIJIaBOB
(nopyunu — u3 mnsacrmaccst). Kaxawmii cymoBoit Tpan (puc. 7.50)
COCTOHMT M3 TETHBBI, CTYIEHEK H MOpYYHel, OfHOro uau apyx. HaxkJoH-
HBlil Tpanm uMmeer yroa HakjaoHa b5—60° mupuny 700—800 mm.
HaxksoH tpanoB MKO — 65—70°. Hapyxcreie Tpansl, a Takxe Tpamnsl,
BeAyIHE K CchacaTeJbHRIM LLIIONKaM, AeJAaloT IIHpe — He MeHee
1000 mm.

[TapanHbie Tpansl HMelor GONbUIYIO IIHPUHY, OCOOeHHO Ha mac-
CaXUPCKHX CYHAX, MaJuli HakJOH H 0co6oe apXHTeKTYpHO-XYJHO-
KecTBeHHOe o(opMmIeHHe.

BepTukanrHple Tpanel, CTallHOHADHHIE M MepeHOCHHIE, LIHPHHOH
300—400 MM cayxxaT I/ MeCTHOTO NOXbBeMa; KpoMe TOTO, HX ycTa-
HaBJHBAalOT B TAyBoKHX LHcrepHaX (nunrtaHKax), Koddepramax H
T. 1. Pa3sHOBMIHOCTHIO BePTHKAJbHHEIX TPAMOB ABJSAIOTCHA CKOG-Tpambl
(puc. 7.51), cocrosmue H3 CTaabHBIX CKOO, NPHBApHBAEMbIX K BEpTH-
KaJbHEIM KOHCTPYKLUMAM Kopmyca.

3abopmube mpanet (puc. 7.52) cayxar adas nogbeMa Ha CYAHO,
cToslliee y NMHpPca HJIH Ha SKOpHOH crosHKe. MX aenaior us JerkHx
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CIJIaBOB H YCTAaHaBJHBalOT Ha KaxJjoM O6opTy, cmyckas 3a GOpT
C NOMOLIBIO ClellHaJbHBIX Tpam-6asoK. ¥ 3abOPTHOrO Tpama MOXKHO
H3MEHATb HAKJOH TETHBHl B 3aBHCHMOCTH OT IOJICKEHHS] HHKHel mJjio-
WaAkH Tpana, OnpeaeasieMoro nocaikofl CyAHa H BBHICOTOH DNHpca
HJITH KaKoro-jqH60 miIaBcpeacTBa, ¢ KOTOPOro NMOJHHMAIOTCA Ha CYHHO.
Baiarojaps mwapHHpPHOMY COeIHHEHHIO CTYNEHEK C TETHBOH H HaJIHYHIO
clleliHaJbHOrO YCTPOHCTBA CTYNEHBKH Tpama MNpH Jo60M Hak/oHe
TETHBBI OCTAIOTCA I'OpPH3OHTAJMbHBIMH.

KoHTpoAbHbBE BODPOCH

1. TlepeuHc/INTE OCHOBHEIE CYJOBHE YCTpPOHCTBA.

. HazoBuTe cpencTBa aKTHBHOIO yNpaB/leHHs CYAAMH.

M3 xakHX 9/1eMEHTOB COCTOHT SIKOpPHOe ycTpoficTBO?

Yro omiHYaer mmmiabL OT Gpalumuis?

. Jn4 €ero npepHasHaueHO HUIIONOUYHOE YCTPOHACTBO?

PacckaxuTte 06 OCHOBHHX THIAX MEXaHA3HDOBAHHEIX JIOKOBHX 3aKpHITHI.
. Jl1a uwero npepHa3HaueHH KJIHHKeTHHle ABepH? KakoBa HX KOHCTDYKLHS.

NoO oL WD

nasa BocbMmas

CYAOBbLIE CUCTEMbI

§ 8.1. O6wue ceeaeHKA

CyloBble CHCTeMBl TNpeACTABIAIOT COGOA COBOKYNHOCTb CIEHAJH-
3HPOBaHHBIX TPyGONPOBOJOB C MeXaHH3MaMH, anmnapaTtamHd, npHGo-
pamu H ycrpoiictBamH. OHH NpeiHasHayeHH JJ/Is NepeMelneHHs XKHA-
KocTeH, BO3JlyXa MJIH r'a3oB B LeJsiX ofeclleyeHHsi HOpMaJbHOH 3Kc-
nayataiMH cyaHa (3a HCKJIOYEHHEM 3JHepPreTHUeCKOH YCTaHOBKH,
TPy6OIpPOBOALI KOTOPOH B HYHCJIO CYAOBBIX CHCTEM He BXORAT).

Pa6otra cynoBhX cHcTeM o6ecneyuBaeT KHBYYECTb CYIHA, T. €.
6esonacHocTb INJaBaHHS, HEOOXOAHMHIE YCJIOBHsSI OGHTAaeMOCTH, CO-
XpaHHOCTb TPy3a, a TaKXe BHINOJHEHHE ' CIellHaJbHHIX (YHKIHH,
CBSI3aHHBIX C Ha3HayeHHeM CYAHa, HaOpHMep Ha TaHKepaX, claca-
TeJsX, NPOMEICAOBHIX CcyAaX H T. 1.

Ha rpaxaaHckux cylzax OOGBIYHO [pELyCMAaTPHBAIOT: MPIOMHBLIE
cucmemb. — OCYIUIMTEeNIbHAs, BOJOOTJHBHAs, NepenyckHas, Hedre-
COlepaKallHX TPIOMHBIX BOJ; -6aaracmuble cucmemst -— GannacrHas,
IuppepeHTHass, KpeHOBasl, 3aMelueHds, Hedrecomepkamux OGajjacT-
HEIX BOJ; CUCMEMbl NONCAPOMyuieHus -—— BORSHOTO TIOXKAPOTYIIEHHS, |
BOJASIHOTO OpOILIEHHA, CNPHHKJepHas, BOAOpPACOBLIEHHS, BOAAHHX
3aBec, NapOTYIIeHHS, NEeHOTYLIEHHs], YIVIEKHCJIOTHOTO TylleHHs, 00b-
€MHOI0 XHMHYeCKOTO TYLIeHHS, HHEepPTHBIX Ta30B, MOPOILIKOBOTO MO-
JKApOTYIUEeHHS; cucmembt Obumosoeo sodocrabocerntiss — GLITOBOA Mpec-
HO# BOAH, MHTLEBOH BOABI, MBITbEBOH BOALL, GBITOBOH 3a60PTHOH BORHL,
6LITOBOM ropsiuell BOILI; CIMONHbE CUCMEMbL ~— CTOYHBIX BOJ, X03SHCT-
BEHHO-6LITOBLIX BOJl, ILINHTAaTOB OTKPHITBIX nDany0; cucmembr Muxpo-
Kaumama — BEHTHJSIHH, KOHIHUHOHHDOBaHHsl BO3JyXa, OTOIJie-
HHA (mapoBOro, BOASIHOTO, BO3AYWIHOTO); CUCIMEMbl XOA00UAbHbIX
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YCMano080Kk — XOJOAWIbHAS, XOJOAHJIBHOrO areHTa, XOJOLOHOCH-
TeJfA; CUCTeMbl XO3ALCMEEHH020 NapocHabicerus, TOJAOrPeBa XHAKO-
cTell, MpONMapHBaHHS; CuCMmembl CHQmoz0 8030yXa — BBHICOKOTO JaB-
JIEHHst, CPeIHero AaBJieHHS, HHU3KOTO JAaBJeHHsl, ITHeBMOYNpaBJeHus;
cucmema oxaaxcdenus cydogozo obopydoganus; cucmena 2uUdpagAUKU.

Kpome Ha3BaHHEIX OCHOBHBIX Ha CYAaX HMelOTCH pasJH4HbIe
BCIOMOTaTeJbHble CHCTEMbl: H3MEepHTeNbHBIX, BO3AYUIHBIX U IePeJuB-
HbIX TpyO; CHCTeMBl NponyBaHHA M oforpeBaHusi TpyO6onpoBOAOB
H apMaTyphl, a TaKXe CHCTeMbl CBSI3H, CUTHAJH3alHH H YIpaBJeHus,
K KOTOPHIM OTHOCSATCH CHCTEMbl NeperoBOPHBIX TPYO, TPIOMHOH CHI-
HaJIM3allHH, MOXAapHOH CHTHAJH3alUH, KOHTPOJIS NapamerpoB pa-
60Tl ¥ aBapHHHOH CHIHAJU3aUH.

K uHcay cneunuajiuM3HpOBaHHBEIX CYAOBBHIX CHCTEM, BHIIOJHSIOUIHX
GyHKUMH, CBS3aHHBIE C Ha3HaueHHeM CYJHA, OTHOCSITCH: CHeyudib-
Hble cucmembt mManKepog — TPy30Basi, 3a4HCTHas, Tra3o0TBoOjAHAs,
MOHKH TPY30BBLIX TAHKOB, OPOLIEHHS TPY30BLIX TAHKOB; CNeyudlbHbie
cucmemst cnacameabHulx Cy0o8 — TPpYHTOPasMbiBa, [PYHTOOTCOCA,
BOJIOOTJIHBHO-CIIacaTe/IbHAs, CXKATbIX Ia30B H Ta30BHIX CMeced; cre-
YUQAbHbIE CUCTIEMBL TLPOMBICA0GbIX CYO0§ — pHIObEro »KHpa, pPacTH-
TeJIbHOTO MacJja, Ty3JyKa, peifornojaul, NpoM3BOACTBEHHOH IpecHOH
BOJB, NPOH3BOACTBEHHOH 3a60OpTHOH BOJABI, NPOH3BOACTBEHHOH Ka-
HaJ/IM3alHH, TPOH3BOJCTBEHHOTO MNapoCHaOXKeHHS.

YCTpoHCTBO CYIOBHIX CHCTEM H HX pacrnojioXeHHe Ha cyAHe 3a-
BHCAT OT Ha3HAaueHHs CHCTEMBI, KOJHYECTBAa M ACIIOJNOKEHHS 00-
CJYKMBAWWIMX ero norpeburesnell. Ecau cyposasi cucrema o6CyKH-
BaeT HECKOJIbKO NOTpebGHTeNeld, TO ee BHIIOJHSAIOT B BHJAE OCHOBHOIO
MarMcTpaJibHOre Tpy6onpoBona, oT KOTOPOro OTBETBJAITCH OTPOCTKH
K norpebuTe/aM.

Marucrpajabibii Tpy6onpoBoJ OOBRIYHO NPOKJIAABIBAIOT IO JIH-
HeliHdl uaH KoJbleBoil cxeme. [locnenHsas o6ecneunBaer GOJBUIYIO
JHBYYeCTh, YeM JHHeHHas, TaK Kak B CJydae NOBpPeXJeHHH B KOJb-
IeBoM TpyOonpoBoJe cuCTeMa MOXKeT (YHKUHOHHPOBaTb IO OCTaB-
mwefics pa3oMKHYTOH yacTH Kosbia. OJiHaKO MmardctpanibHblil TP y6o-
NpPOBOJ, NPOJIOKEHHBIH MO KOJIbLUEBOH cXeMe, HECKOJBKO Tsxelee
(Ha 20—30 %), caoxHee H nopoKe.

B 3aBucHMocTH OT pacnpeliesieHHst MEXaHH3MOB, 00CJYKHBAIOIHX
CHCTEeMy, Pas/iMYalOT aBTOHOMHBIH, TPYMNIOBOH H LeHTPAaJH30BaHHKIH
NPHHIHKN ycTpoiicTBa cy0BLIX cHeteM (puc. 8.1). [Ipy apToHOMHOM
TPYGONpPOBOAL H NOTPeOHTENH KaXKAOro BOJOHENPOHHIAeMOr'0 OTCEKa
06CJIy2KHBAIOTCSL CaMOCTOSATENbHBIMH MeXaHu3Mamu. [lpy rpym-
I10BOM OAHMH MeXaHH3M oOcay:kHBaer notrpeGuTesedl HECKOJbKHX
BOJIOHENpPOHHIIaeMBIX OTceKOB. I, HakoHeu, npu weHTp aJJaH 3 o-
BaHHOM [pPHHUUNE Bce MNOTpPeOHTeNH AaHHOH CHCTeMbl CcYAHa
06C/IY>KHBAIOTCA OAHHM MeXaHH3MOM. HeKoToprnle CyjnoBble CHCTEMB,
TpebylollHe BBLICOKOH JKHMBYHYECTH, BBIIOJHAT 10 KOMOHUHHU-
POBaHHOMY [PHHUHNY: KaXJBlH OTCEK HMeeT ABTOHOMHYIO
CHCTeMY, HO NMPH BBEIXOJe H3 CTPOSt Hacoca 3TOT OTCEK MOXKeT o6cJy-
JKMBATh HACOC COCEJlHero OTcCeKa.
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Puc. 8.1. CxemMn CyZOBHIX CHCTeM, BEIIOJIHEHHBIX IO -aBTOHOMHOMY (@),
rpynmnoromMy (6) MIH LeHTPaJH3OBAHHOMY (6) IpHHOHUMIY.

1 — pacoc; 2 -~ mpHeMHHK; 3 — NPOXOAHOR HEBO3BDaTHO-3aNOPHEA KJgadaH;
4 — NpoxXoAHOA HeBO3BpaTHHf KJanan .

LleHnTpanH3anHsi paclOJIOXKEHHs] MEXaHH3MOB YIPOLIAeT H yhe-
IUeBJISIeT CHCTEMY, HO yMeHbIUaer ee >XHByuecTh. MIMeHHO noatomy
OpeAnoYTeHHe TOMY HJH JPYroMy NPHHIHNY YCTPOHCTBA JaHHON
CHCTEeMBl OTJAeTCsl TOJIbKO MOC/Ie TIIATeJbHOr0 H3yYeHHs 0coGeHHO-
cTell ee SKCIJIyaTallHH M aHAJIH3a ee POJIH B obecneyeHHH 6e30MacHOCTH
NJIaBaHHA H XXHBYUYECTH JaHHOTO CY/IHa, a TaKXe Tpe00BaHHH 3KOHOMHH
Macchl.

K KOHCTPYKIHH H paGoTe CyIOBBIX CHCTEM NPENbABJSIOT Onpese-
JeHHble TpeGoBaHHsA. K obujum mpebosariusim OTHOCATCA: BhHICOKasd
HaJleXKHOCTh; XKHBYYeCTb, T. €. CIOCOOHOCTb CHCTEMBI BHINIOJIHAThL CBOH
GYHKIHH NIPH YacTHUHOM MOBPEXJEHHH HJH BHIXOAE H3 CTpPOsA OT-
JeNbHBIX y4YacTKOB; KOPPO3HOHHAsi CTOHKOCTb, KOMINAKTHOCTb H MH-
HHMaJIbHAasl Macca; Xopollasl 3allHIIeHHOCTb OT MeXaHUYeCKHX [OB-
pPeXxIeHHH BO BpeMs 3KCIJIyaTalliH, HallpUMep IpPH NOTPYy309HO-
pa3rpy3ouHbIX ONepaunusaX; NOCTYHHOCTb AJsI OCMOTPAa, OKPAaCKH H
peMOHTa; XOpOIUHH BHeMHHH BHJA, OTBeYAIOMUHA apXHTeKType TIoO-
MelleHHH, B KOTOPBbIX CMOHTHPOBAaHBI CHCTEMbl; BHICOKAasl CTeneHb
aBTOMATH3allHH H MeXaHH3allHH; S5KOHOMHUYHOCTh NOCTPOHKH H 3KCII-
JyatanuH; obecneyeHHe TpeOOBaHHH TeXHHKH 6e30MacHOCTH,

Bce cynoBule cHcTeMBbl, HMeolHe 3a60pTHHE OTBEPCTHA, AOJIKHBI
HMeTb KOHCTPYKIHIO, HCKJIOYAIONlYI0 MNonajaHue 3abopTHOH BOAHI
BHYTPb CcynHa. Kpome TOro, KOHCTPYKUHS BCeX CHCTEM JAOJ/DKHA GHITb
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TAKOBa, YTOOH! 3aToNJIeHHe HJIH TIoXKap B OJHOM OTCeKe He MOT pac-
npocTpaHATLCA N0 TPYGONpoBoAaM B IAPYyTHe HemoBpeXIeHHLle paii-
OHBl cyaHa. Kak npaBuso, He jonycKaercs mpoKJaaxa TpyGonpoBo-
JIOB 4Yepe3 TOMJIUBHEIE LUCTEPHHLI. '

Omoeasnsie mpebosanus onpenensiioTcss Ha3HadeHHeM H OCOGBIMH
YCJIOBHSIMH paloThl Kaxka0H cHCTeMbl. Tak, CHCTEMEI, OTJIUBAIOLIHE 32
BOPT CTOYHHIE U JIbSJIbHBIE BOJBI, He NOJKHBL AONMYCKATh 3arpsi3HeHHe
aKBaTOPHH OCTaTKaMH He(pTelpOAYKTOB H ADYTHX BDeAHBIX OTXO/0B
CBEpX CaHHTAPHBIX HOPM, YCTAaHOBJEHHBIX MeXJyHapo/gHOH KOHBeH-
IHeA no mpenoTBpalleHHIO 3arpsisHeHud ¢ cynoB MAPIIOJT 73/78,
a MeXaHH3MBl TPIOMHBIX CHCTeM, 06eCceuuBaIOUHX KHBYUECTh CYIHa,
JIOJDKHBL HaJlesKHO paboTaTh JaKe NPH 3aTONJEeHHH NOoMelleHHH, B KO-
TOPHIX OHH DACHOJIOXEHH!, U T. 1. TpeGOBaHUSA K CUCTeMaM, obecneuH-
BalOWUM 6e30NacHOCTh IJIaBaHUS H OXpaHy 4esJOBeYeCKOH IKH3HH,
a4 TakK)e He3arpsi3HeHHe Mops, perJaMeHTHpyilorcs IlpaBuiamu
Perncrpa CCCP. :

§ 8.2. HOHCTPYHTHBHLIG 3AEMEHTH CYLOBbLIX CHCTEM

B cocraB kamxao# cyaoBoll cHCTeMhl BXOASIT CJAEAYIOMIHE KOHCTPYK-
THBHbIE 3J1eMeHThI: mMpybbi C NyTeBHIMH COeHHEHHIMH H 3alIOPHO-pPery-
JHDYIOmEeH apMaTypo#, o6pasyoiiHe B COBOKYIHOCTH mpy6onposod;
UCIMOYHUKY NUMAHUA CUCeMbL 2U0pasAUYecKOll sHepaueli; annapamypa
U npusoosbl YnpasreHus ApMamypol u MAUWUHAMY; KOHMPOALHO-U3ME-
pumensrbie npubopby; emrocmu — XpaHuJuia paboueii cpensl. B cocras
pAa cucTeM BXOAAT anmnapaTthl H YCTaHOBKH, H3MeHSIIOIUe arperaTHoe
COCTOSAIHHE HWJIM TeMIlepaTypy pabouerc Tena.

CynoBrie TpyGbl, NyTeBbie COeIUHEHHS H apMarypa, a TaKXe
NpHcoeJHHAeMble K CYLOBHIM TPYyOGONPOBOAAM 3JEMEHTH MeXaHH3-
_MOB} annaparoB H KOHTPOJIbHO-U3MepHTeJbHHX NIPHOOPOB XapaKTepH-
3YIOTCA YCJIOBHBIM TNPOXOAOM H YCJOBHBIM JAaBJIEHHEM.

Ilon ycnoBHHEM nNpoxoaom Dy nownmaoT GakTHIECKuH BHYTpEeHHHH
JIHaMETp NpOXOAHOro OTBEPCTHA apMaTyphl, H3MEPHEMBIH B MHJI/IUMETpAX (MM) Ye-
JIOBHBHIH H (DaKTHUECKHH (HapYXKHBIH HAH BHyTpeHmm) JHaMmeTphl TpyS He COBnajaroT.
Yro6el yHudunHpOBaTh GMaHOB CYHOBOM apMaTypsl U TPYG, NDPHHATO caenyloinee:
KaxjaoMy YCJOBHOMY IHAMETDY HNOJXKEH COOTBETCTBOBATH OJHH NMOCTOSTHHBIH Hapyx-
HBIH AHAMETp, a BHYTpPEHHME AHAMETPHl MOTYT H3MEHSTHCA B 3aBHCHMOCTH OT TOJI-

ILHHBL TPYOHL. )

lNox ycnosnwm nasiaenunem Py nowumair aapnewue (B Ila win
Krc/cm?), Ha KOTOpO€ PaCCUHTHIBAIOT apmaTypy NPH ONpeliesieHHOll Temnepartype
pa6ouero BemectBa. [lo yCJOBHOMY IaBJIEHHIO BHIOHpAIOT pa60l{ee JlaBJIeHHe, TDPH
KOTOPOM MOXHO HCROJL3OBATH apMaTypy B CucCTeMe C 3ajaHHOR Temneparypolt pa-
6ouero Bemectsa. [Ipm Temnepatype paGouero BemectBa [20° paGouee u ycnosﬂoe
JABJEHHSl COBNAJAIOT.

PaccMoTpuMm BaKHeHIllHe KOHCTPYKTHBHBIE 3JeMEHTHl CYAOBBIX
CHCTEM.

Tpy6nl sIBAAIOTCS OCHOBHOM 4YacTbio KaKIo#l cucreMel. BpiGop
MaTepHaJsa AJsl H3TOTOBJEHHS TPpyGonpoBOAa 3aBHCHT OT CBOHCTB pa-
6ouero BellecTBa, JAJs KOTOPOTO MNpejHa3HayeHa cHcTeMa. B cyrmo-
BHIX CHCTeMaX 3THMH BeINECTBAMH SIBJAIOTCA XOJOAHAas H ropsdas
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Tabauya 9

Mapknposka 0CHOBHMX TPYG60NpPOBOJOB CYNOBMX CHCTEM

CyroBasi CHCTeMa

OTanyuTeALHEA

Konnyectso n nper
MapKHPOBOYHRIX KoJern

UBET CHCTEMH

(Tpy6onpoBoanr) UBET MapKHDOB-
PyGonpoBoA KH Tpy6onpoBofa MHPOKHX yanux
OcymHTenbHasg, BOAOOT- Yepumiit — 1 4epHoe
JIHBHAs, nepenyckHas
Baanactuas, auddepent- 3enennft — 2 seneHmx
Hasl, KpeHoBas
3aMemenus 2 — 1 senenoe
# 1 KopuuneBoe
BozsHoro momaporyime- KpacHmit 1 xpacHoe —
HHSA
TNaporymenus » — 1 kpacnoe
7 1 kpacuo-
KOpHYHeBOe
INenorymennsa » — 1 kpacuoe
H 1 3enenoe
Fasorywenus  (yrsexmc- » — 1 kpacuoe
JIOTHOH, XHMHU€CKOH, HHepT- A | cuuee
HHX Ta30B)
ITureeroft BoORE Maposuit — 1 maposoe
MurbeBoll  » > — 1 maposoe
. u | seqenoe
3a6opTaofi ¥ 3enennmit — 1 senenoe
Crounasn Yepuuft — 2 yepHHX
Iaposoro oromienus Kpacno- — 1 gpacHo-
KOpHYHEBHIft KOpHYHEBOe
Boasuoro » IMaposniit — 1 maposoe
u | kpacho-
KOpHYHeBoe
Beutuasuun (BpysHoft) Cunnft — 1 cunee
Bentuaanun (BHTAXKHOR) » — . 2 CHHHX
Ipysosas (npuemuutft Tpy- Kopuuneshiit 1 xopruHeBoe —
60npoBoa)
Ipysopas (HanopHH# Tpy- » 1 kopuunesoe | 1 kKopuuneBoe
6onposoa) '
3auHtTHag » 1 kopuuHeBoe 1 wepHoe
Boagywsux tpy6 TonyGo# 1 ocroBHOrO 1 roay6oe
I[BETa CHCTEMH
HsmepHTreabHRX TpY6 OcHosHOR — 1 ocuoBroro

1BETa CHCTEMAl
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Pnc, 8.2. Ilytesnie coenunenns 1py6: @ — duianueroe; 6 — puTTHHrOBOE (pesh-
$0BOE); 8 — LITYHNEepHOe; 2 — JIOPHTOBOE ‘

ipecHasi H MOpCKasi BOJa; BOASIHOM map; BO3AYX; MacJjo; Hedrenpo-
JNYKTHI; pacTBOPBl HEKOTODHIX coOJleH; XHMHYeCKHe MeHHl, (pPeoHH,
aMMHaK, YIJeKHCJoTa M NpOYHe BelecTBa, OTJHYAIOLIHeCA ApPYT
OT ApYyTa arpecCHBHOCTbIO, a TaKiKe TeMnepaTypoH, HaBJICHHEM,
CKOPOCTBIO TeueHHs. Ha cyjaX npHMeHsIOT npeHMyLIeCTBeHHO 1e/IbHO-
TSIHYThIe H CBapHHe TPYGH H3 YIJIEPOAHCTOH CTaJjH, a TaKke TPYOH
H3 JIETHPOBaHHOH CTaJiH, MefHble, MeIHO-HHKeJIeBHe, JaTyHHHE H
niopanesuie, [/ arpeccHBHEIX BeLIECTB NPHMEHAIOT TPYOGHl H3 Hep-
JKaBeloliell CTa/JH, NOJHITHJEHa, BHHHNJAcTa (NOCJELHHEe OTJHYa-
IoTCSl BBICOKOH XHMHYeCKOH CTOHKOCTbIO H BeCST NPHMEpPHO B 6—
7 pa3 MeHbllie MeTaJVIHYECKHX); crajbHble TPYOHl, GyTepOBaHHbIE NOJIH-
3THJCHOM HJH OHMeTa/lJIHUecKHe (CHapyXKH — CTajb, BHYTPH —
e, a TaKkKe CTasibHble, OUMHKOBaHHblE H3HYTPH. '

Uto6el CMOHTHPOBaHHHE TpPYGONpPOBOJH pPa3HBIX CYHOBHIX CH-
cTeM MOXHO OBLJIO JIeTKO OTVIHYATh AP YT OT ApPYyra H oT TPyGonpoBoJOB
9HepPreTHYeCKOH YCTaHOBKH, HX MapKHpPYIOT LBETHHIMH  KOJIbUAMH
(unpokuMH — 50 MM M y3KHMH — 25 MM), HAHOCHMBIMH Ha XOpOLIO
3aMeTHBIX ydacTkax (taba. 9 u 10).

[TyrTeBre coenuHeHH s yqacTKoB TpyO Mexny coboif,
B MecTaX NpoXoja 4Yepe3 nepeGOPKH, a TakKKe MOJCOENHHEHHS K Me-
XaHH3MaM OBIBAIOT Pa3beMHBIMH H Hepa3beMHEBIMH. Passemwusie coedu-
HEHUA OCYUIECTBJSIOT NPH noMoilH ¢vaHueB, IUTyuepoB, (HTHHIOB
4 mopHTOBHIX Mydr (puc. 8.2). Hepaswvemwunvie coedunenus B TPyH-
HOZOCTYNHBIX HJIH He TPefyIomHX pa3bopKH MecTaX BBHINOJHSIIOT CBap-
KOH H NaHKoH.

Ilas pa3serBieHHst TpYG H NPOKJIAJKH HX Yepe3 HACTHJBI CYNOBHIX
flepeKpbITHA — naJjiy6, nepe6OPOK — NpUMeHsIOT (acOHHbIE YaCTH
(puc. 8.3): koaena, mpodnuku, wemeepruku, cmaxkarnsl (nepeGopoUHke
¥ naayGHbIe), a 4TOOH YMEHLIIHTL HalpsixeHHs, BO3HHKAIOILHE B TPY-
f6ax npdH KosJeGaHHSX TeMHepaTyphl WJH JeopMalliH KOPNYCHHIX
KOHCTPYKLUHH, NPeiyCMaTPHBAIOT KOMNEHCAMOpPLl, BHIIOJHAEMblE B
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Tabauya 10

MapkHposka oCHOBHLX TPyGonposonoB oHepreTHueckoll ycTaHoOBKH

KoanuecTso H user

' OTAHYHTeNbRER MapKHPOBOYHN X KOJIeL
TpyGonpoBoR UBET MapKH-
poBkH WAPOKAX YSKAX
[leperperoro  napa Kpacno- 1 kpacuo- —
KODHYHEBHI KODHYHEBO®
Hacenenxoro  ® To xe — 1 kpacHo-
KOpHYHEBO®
Otpa6oraBurero % » — 1 kpacuo-
KOpHYHeBOe
. ‘ H 1 uepHoe
Muratensuofl BOAR Maposu 1 maposoe —
Oxaaxpaomelt npecoft » P — 1 mraposoe
BOAH H 1 3eqeHoe
Tonnusuuf (npueMublf H KopnuneBsit - 1 xopHuHesoe
nepexavyHBalOLHi)
TonaupHu nuratenbubf » — 2 KOpH4HEeBHIX
Macasinfl (npuemuuft u JKentun — 1 xenroe
nepexauHBaOLHA)
Macasubifl nataTenbHuR > — 2 XentHX
CrouHoro Macsa > — 1 xenroe
‘ # 1 depnoe
Bospyxa Bricoxoro pnas- TonyGoit 1 rony6oe —
JIeHHSA :
Bosnyxa cpemnero jpas- » — 1 roayGoe
JIeHHSA .
Boanyxa uu3koro Xasiie- » — 2 rony6ux
HHS
Paboanx rasos Brcokoro | ®PuoneroBaft 1 duoxeroBoe —
JaBJeHns
. PaGounx rasos HH3KOro » — 2 duonerosEx
JlaBJeHHs .
TuppaB/HY9eCKAX MNpHBO- » — 1 ¢ronerosoe
IoB
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a — KOJIeHO;

Pnc. 8.3. QacoHHme 9acTH CYAOBHX
TpY6OnpoOBOAOB:
TPORHHK; 8 — CTakaH nepe6opOYHHIf

6 —
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HHK;, 4 — DYKOSTKA

Puc. 8.5. Cxembl NeACTBHS KpaHOB pasHuIX TumoB. | — npoxogwoft; Il — tpex-
xonoBoli ¢ L-oBpasnoil mpobkoi; 11l -— tpexxomosoi ¢ 7T-o6pasHoft npoGkofi;
IV — KpaHOBRIA MaHHMyJIATOP

BHJIE H30THYTHIX HJIH ropPHpPOBAHHBIX YYacTKOB TPYO HJH ClelHaJb-
HHX KOHCTPYKUHH (Ha Tpy6ax GoJIbIIHX JHAMETPOB), Ha3LIBAEMBIX
cuavgortsimy Komnencamopamu. OObiYHO BCe 3TH COEJUHEHHS H3TO-
TOBJISIIOT H3 TOTO XK€ MaTepHaja, YTO H TPYOH.

ApmaTypa CyNOBHX TPYOONpPOBONOB CHYXKHT flyif IyCKa H BHKJIIO-
yeHHus CHCTeMBl, Da3ollueHHsl OTJAeJbHLIX ee Y4YaCTKOB, peryJHpo-
BaHHA KOJIMYeCTBa H JaBJieHHsl paboued cpenbl, H3MEHEHHs Hanpas-
VIEHHS] ee JIBUXKEHHA. DTy apMaTypy OTHOCSAT K KaTerOpHH 3amopHO-
peryaupyioniefi B OTJHYHEe OT apMaTyphl, H3MeHAIONIeH KadecTBO
paodero BelleCTBa, K KOTOPOH OTHOCSAT pasjiHyHble QHJIBLTPHI, Iiy-
IUMTENIH, OTHEBLIE MPEAOXPAHHTENIH H T. .

B 3aBHCHMOCTH OT Ha3Ha4YeHHS H KOHCTPYKUWH 3amnopHO-peryJu-
PYIOILYIO apMaTypy pasielsloT Ha KpaHbl, KJanaHbl, KJHHKETHI,
3aXJIONKH H 3aCJOHKH, KOTODHIE H3TOTOBJSAIOT H3 YIVIepOJAHCTOH
cTaJ¥, JaTyHH, GpOH3H, 9yryHa, JIETKHX CIJIaBOB, BHHHIJIACTa, [O-
JIN3THJIEHA, CTEKJIONJ/acTHKA.

KpaHH HMeIOT B KOpHIyce IJIOTHO HMPHTEPTYI0 KOHHUECKYIO
npo6KY C OJHHM HJIH HEeCKOJILKHMH OTBEPCTHAMH. Pazjnuaior npo-
xofHbie (pHc. 8.4), TpexXoJoBHie KPAaHEl H KPAHOBHE MaHHMNYJATODH
(nepekJouarenn) (puc. 8.5). X npuUMeHsIOT B CYIOBHIX CHCTEMAX, Ha-
XOAfIMXCA NOJ YCJAOBHHIM jaBjieHHeM a0 2,5 MIla (256 krc/cm?) u
HMeIHX TPYOHI C YCJAOBHEIM NPOXoAoM 1o 80 MM, Tak Kak Jis 60Jb-
IMHX JaBJEeHHH HJH AHAMETPOB TPYJHO o6ecneyHTh HEOGXOAHMYIO
repMeTHYHOCTb MPOCTOH NPHTHPKOH MPOGKH.

B mocJienHee BpeMs B CYOBBIX Tpy6ONpOBOJAX CTa/H npnmeﬂsm:
IPOXOJIHLIE KPaHHl ¢ IAapoBOH Npo6Koi, KoTopbie 06JafaloT Xopoluen
FrepMETHYHOCTLIO H NMPOCTH B ynpaBjeHHH. X MOMHO HCHOJNB30BAThb
Ha Tpy6ONpOBO/iaX C YCJIOBHEIM NPOXOJOM A0 250 MM H YCJIOBHBIM AaB-
nenreM 70 4,0 MIa (40 krc/cM®).
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Puc. 8.6. Tunu knanaHoB: a — 3anopHwil NpoxoAHof; 6 — HeBO3BPATHHRIA TpeC-
XONHOM; 6 — HeBO3BpaTHO-3aMOPRHA  YTJOBOH; @ -— HEBO3BPATHO-yNpaBJsieMLli;
0 — TpexkJanaHHas KOpoOKa € HeBO3BPATHO-3aIOPHLIMH KJanmaHaMH.
1 — xopnyc; 2 — KpnmKs: 3 — INTOK;, 4 — MaXObBHK, & — caJlbHHHOBas HaGHBKa; § —
Tapeaka . .

Knamarwuw  (puc. 8.6) nepekpnBaloT nmpoxoAHLIE OTBEPCTHS
NPH NOMOLIH NepeMellaloleicsl B KOPIYCe KJanaHa TapesikH, IJOTHO
npuseraioulelfl K rHe3sfy. B 3aBHCHMOCTH OT HasHauYeHUS KJjanaHa H
crnoco6a ynpaBJieHHs! TapeJKOH Pa3/iM4aloT 3anopHble, HEBO3BPATHbLIE,
HEBO3BPATHO-3aOPHbE, HEBO3BPATHO-YMpaBJsieMble, MPEJOXPaHH-
TeJbHblE H DEeIYKUHMOHHHE KJaraHb. A

Jaist ueHTpaNH3aLHH YIpPaBJIEHHsT CHCTEMOA HECKOJBbKO KJamaHoB
HHOTZa OOBENHHSIOT B OXHOM G6JIOKe, Ha3LIBAEMOM KAQNAHHOL KO-
pO6KOL HJIH KAQRAHHOUL KOAOHKOLL.

3anoproie Kaanarsl KMEIOT TapediKy, nepeMelaeMyo TOKOM, KOTo-
pHIfl BpaImaloT BPYYHYIO (HENOCPEACTBEHHO HJIH JHCTAHIHOHHO) HIIH
C MOMOIIBIO MeXaHHYECKOTo NMPHBOAA. - Hegosspamnbie Kaanamsl MTOKA
He HMeIOT, a TapeJika MPHXKHMaercsi K THe31y NOoA AeHCTBHEM cBoeit
TSKECTH HJIH NPYXKXHHH, YTO o0ecreyHBaeT aBTOMaTHYECKYIO PaboTy
KJlanaHa, NMponyckKaromero pa6oyyio cpeny TOJAbKO B OJHOM Hanpas-
JIEHHH.

Hego3spamno-3anopuble .Kaanausl HMEIOT WITOK, HE COEIHHEHHBIH
C TapesKOH, a TOJIbKO OTPaHHYHBAIONIHE ee NMOALEM. DTOT KJamaH
NpH IITOKe, BBEPHYTOM A0 OTKa3a, 3andpaer TPyGOnpoBoA, a NpH
BHIBEPHYTOM (NOAHSATOM) paboTaeT Kak HEBO3BpATHBIA.
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g . Puc. 8.7. Kanuger,

’ ] — xauH (gHCK); 2 — raftka xopoBas; 8 —
b4 Kopnyc; 4 — IITOK; 5 — KDulIKa; § — calb«
J HMKOBasd HaGHBKa; 7 — YyKasaTeJb XOAa JiH+

cKa; § — MaXxOBHK; 9 — PYKOATKa

|

7
Puc. 8.8. 3axaonka GoproBasi aHOBOR

§ ' CHCTEMHL.
I — xopnye; 2 — BpHIIKa; 8 — Banuk;
4 — vapenka; &5 — npo6Ka coyckHas

i

5 Z

y 1

J

? |

Hesosspamno-ynpasasemsie
KAGNaKo! MMEIT Tapenky, coe-
JHHEHHYIO €0 IITOKOM C OIpe-
JeIeHHBIM  33230pOM, JIONYCKAalo-
HIHM CMellleHHe 3THX jeraliell
OTHOCHTENbHO APYT JApyra. 3DT0 TNO3BOJAET 3anepeTh KJjamnal,
OCPAaHHYHTb BHICOTY IOABEMAa TaDeJKH, BBIBEDHYB IUTOK Ha
BBLICOTY B INpeleniaX YKa3aHHOTO 3a30pa, M NOAHATb TapenaKy IpH
nanbHeflieM BHIBEPTHIBAHHHM INTOKAa. TaKHM 06pasoM, 3TOT KJanaH
MOXKeT paboTaTb KaK 3aNOPHbIH, HEBO3BPATHHII M HEBO3BPAaTHO-3a-
TIOPHBIH.

Il pedoxparnumenvuve Kaanans: paboTaloT NO NPHHUHNY HEBO3B-
paTHBIX. DTH KJAanaHb HMeIOT NPYKHHY, NPHKHMAIINYIO Tapesky.
Knanman cpaGarteiBaeT, ecsid JaBjeHHe IIPYKHHH CTAHOBHTCA G0JIbILe
3aflaHHOrO. AHAJIOTHUHO YCTPOEHBl H PeOYKYUOHHbIE KAANQHbL, TIPE]-
Ha3sHaueHHbIe ISl DOANEPIKAHHS 3aJaHHOTO JaBJEHHs B MAarHCTPaltiH.

Knuuxerws (puc. 8.7) npeicraBasioT coGolt 3amopHHE op-
raH, y KOTOPOro NpOXOJ 3aKPbIBAETCS KJIHHOBHEIM 3allOPOM, HMEIOIHM
BHJ IHMCKa C ONHHM HJH JBYMs CKOcaMH. KJHHKeTH NpHMEHSAIOT
Ha TpyGonpoBoiax ¢ YCJAOBHBIM AHaMeTpoM or 50 o 900 MM H yClOB-
HuM faBneHueM 1,6 MIla (16 kr/cm?). OHH MeHbIlue U Jjerde, ueMm Khaa-
NaHb, HO YCTYMAalT HM IO NJIOTHOCTH 3anupaHHd.

axanonku (puc. 8.8) —3TO KJanaHW C INAPHHPHO-3aK-
pensienHo#t Tapeakofi. OHH OTHOCATCS K KaTerOpHH OHICTPO3anopHO#H
apMaTyph K pafoTaloT NO TNPHHOHNY HEBO3BPATHO-3ANIOPHOTO Kia-
nana. Mcnosp3yior HX B OCHOBHOM JJIl 3aKPHIBAHHS BRIXONHBIX OT-
BepPCTHH OTJAMBHHIX TpyGompoBoloB. B mocnennue roam Ha Tpy6o-
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Puc. 8.9. Mamepurenpuie Tpy6H:
a — CO CLEMHOH BTYJAKOM; 6 —
¢ TIpHBADHOH BTYJKOH M IUTAT-
HbuM GYTIITOKOM.

! — tpy6a; 2 — npobka; 3 — co-
enHHUTenLHAass MydTa; 4 -— KPOH-
wrehn; 5 — OpHBapHas  NJaHKa;
6 — ¢yTmiTOK

npoBojax ¢ ycaoBHbiM AnameTpoM 300—1000 MM H yc/0BHEIM HaBie-
uuem g0 0,1 MIla (1 kr/cM®) WMpPOKOe pacmpOCTPaHEHHE MOJYYHIIH
NOBOPOMHbIE 3aMEOPbL, Y KOTOPHIX 3aMOPHEIM OPraHOM CJYMKHT KpYr-
JABlH JMCK, BpAUIAIOMIMACA BOKPYF OCH, NPOXOAsel NepneHauKy-
ASPHO OCH TpyGonpoBoja. IJTH 3aTBOPH KOMNAKTHEL, NPOCTH # yA0G-
HHE B YOpaBJeHHH. _

B TtpyGonpoBonax cHCTeM BEHTHJAUMM H KOHAMIHOHHPOBAHHSA
BO3JyXa NpPHMEHSIOT 3aCJOHKH — ocofble NJIAaCTHHEL B BHJE
mnbepa, 3aKpHIBAIOHIETO HJHM OTKPHIBAIOMIETO KAHAaJ.

YnpaBsieHne apMaTypoH CYROBHIX CHCTEM OCYINECTBJSETCS MeCT-
HHIMH HJIH AHCTAHUMOHHLIMH NPHBOAAMH BPYUYHYIO HJM K€ MeXaHHuye-
CKHMH fBHraTeNaMH. JLHMCTaHUHOHHBIE NMPHBOALI OBIBAIOT BaJHMKOBLIE,
3JIEKTPHUECKHe, NTHeBMaTHYeCKHe H TIHJpaBJIHYECKHe.

Ha cyzax HCTOUHHKaMHM NHTaHHS CHCTeM 3HePrueil CJayxar TH-
JpaBJMUYeCKHe HacoChl, BEHTHJATOPH H KOMIpeccopnl (cM. c. 291).

B kauecTBe KOHTPOJIBHO-H3MEPHTENbHbIX HNPHGOPOB I[PHMEHSIOT
MaHOMETPH, BaKyyMMeTPhl, MaHOBAKYyMMeTDHl, TEPMOMETDHI, apeo-
METDEI, COJIEHOMETPHI, pPacxoiOMephl, BojoMepHule npHGopw. [las
KOHTPOJIS 3a HamNoJHEHHeM HJIH OCYyIeHHeM LHCTepH, OnpejeJeHHs
KOJIMYeCTBA TONJIHBA, MacJja, NPecHO! BOAH, a TakKe 06asjacta B IH-
cTepHax H TPIOMHOH HJH aBapuHHOM BOJAB B OTCeKaX MHCIOJb3YIOT
H3MEpHTEJbHEIE TPYOBl.

HUamepurtenbHbe TpyOn (puc. 89) cnyckawor ¢ na-
JyOul mepe6opoK (B TOIVIHBHBIE M MACJSHBIE LHCTEPHHl — C OTKPHITOH
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nmany6el), B Kax/IAblH OTCeK, 4
IHCTEPHY HJH Koddepam. P T
OHH npeAcTaBaAsAOT Co60H Me- o [ s 3 a
TasMJHYecKkHe TPyOwl AHaMeT- ) ' o
pom 32—50 MM ¢ mNpoXoAs-
IIHMH BHYTPH HHX CKJaAHBIMH
METAJVIHYECKHUMH  JIMHEHKaMH
¢ JeJIEHH IMH — Oy mIimoxamu.
[lesenns Ha JuHeHKe rpajayu-
pPOBAaHEl  NPHMEHHTEJbHO K
KaX/J0H UHCTepHe WJIH ApYyro#
€MKOCTH TakuM o6pasoM, 4TO
0O YPOBHIO XKHAKOCTH B ILH-
CTepHe, T. e. IO CJely Ha Puc. 8.10. Cxema mHeBMepKaTOPHOH CH-
JIHHeI‘:IKe, MOKHO Onpe]leJIHTb ;{T}E;;d}]:!OCTIiLHCTaHHHOHHOI‘O 3aMepa  YpOBHS
o6beM, a Mo HeMy — Maccy

HaxojsmeHcs B HeHd XKuIKO-

cTH. HuxHIOIO 4YacTb H3MepHTeNMBHOH TPYOH 3aKpemsioT Ha
HeGOJIbIIIOM PACCTOSTHHH OT AHMIIA OTCeKAa HJH IUCTepPHHI, a BEPXHIO
9acTh BHIBOAAT B JIETKOAOCTYNHOE JJIsi 3aMEPOB MeCTO H CHa0XKaioT
3aBMHYMBaeMOH NpOBKOH, HAa KOTOPOH I'PaBHPYIOT Ha3BaHue 06C/Y Xu-
BaeMoli emkocTu. K mpofke moapeinuBaior gyTitok. HMamepurensurie
TpyObl LHCTEPH, pacnonoxeHHHX BHYTpy MKO usam nop tynuesem
rpeGHOTO Basa (3a HCKJIOUEHHEM TOMJIMBHBEIX H-MaCAfHBIX), Ha nany6y
nepe6opok OOBIYHO He BHIBOASIT, a PacmofararmT Ha maardopMax, moj
KOTOPHIMH HAaXOJATCA 3TH UHcTepHH. Bo H36exkaHHe mepesHBaHH A
JKHJIKOCTH H3 3THX LHCTepH B OTCEK depe3 H3MepHTeJbHhIE
Tpy6bl mOC/JefHHe OGOPYAYIOT CaMO3aNHPAIOMMMHCA KpaHamH.
3amephl YpOBHSl KHMIKOCTH C IIOMOIIbIO (YTIITOKOB, HECMOTps
HZ JOCTAaTOYHO BBICOKYIO TOYHOCTb, HECKOJBKO 3aTPYJHEHH!, TaK KakK
NpPH 3TOM NPHXOAHTCA OOXOAUTb BCE IUCTEPHH H ONYCKaThb H BHIGH-
paTh QYTIUTOK H3 KaKAOH H3MepHTeabHOH TpyOhn. [loatroMy Ha MHO-
THX COBpEMEHHRIX CYAax IIpeAyCMaTpHBAIOT AOHOJHHTEJbHO Oucman-
YUOHHKYIO cucmemy mplomMHoll CueHasudayuu, xoropasi ofecnedynBaer
" IIeHTPaJIM30BAHHKH 3aMep YPOBHS XKHJAKOCTH B IIACTEPHAX HA paccTos-
nud. Ha cynax HanGoJiee pacipocTpaHeHa AHEBMEPKAMOPHAA CUCMEMA
ducmanyuonnozo samepa yposus (puc. 8.10). Jlnsg usMepeHHs ypoBHS
XHJAKOCTH B NIpHeMHHK [ 4epe3 Tpy6Ky 2 nojaloT OT Hacoca HJH (aJl-
JOHa CxkaThf Bo3ayX nmoa Aaenenuem 0,1—0,3 MIla (1—3 krc/cm?)
H NepeKkpHBAIOT ero TPeXKOJOBHM KpaHoM &, coelHHsiss TPyORy 2
c TpyOKoH 4, Beaymed K XKHAKOCTHOMY MaHOMeTpy 5. YcTaHOBHB-
meecss B Tpy6kax 2 U 4 naBjeHHe CKATOTrO BO3AyXa PaBHO JABJEHHIO
cTos6a KHJKOCTH, HaXOJAImErocss B LHCTepHe (TaK KaK HaXOoAAUHHCSA
NPH NPOJYBKE LHCTEPHH MO/ H3OLITOYHHIM AABJIEHUEM BO3JAYX CTpa-
BHTCSl dYepe3 JKHJKOCTb LHCTepHH B aTMocdepy A0 YCTaHOBJIEHUS
paBpoBecHs)).  OTrpajyHpOBaHHEIH  COOTBETCTBYIOIMM  o6pasoM
JKHAKOCTHHIH MaHOMeTP IIOKaXKeT YypOBEHb JKHJKOCTH B  LHC-
TepHe.

J
|

- i Cocamelt deyz
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ITHeBMepKaTopHass CHCTeMa JOCTATOYHO TOYHA, HO TpOMO3JKaA,
TaK Kak TpefiyeT najguuyHsi GOJBIIOrO KOJHYECTBa TPYG, MO3TOMY
€e HHOrjJa 3aMeHSIOT MeHee TOYHBIMHM, HO (0Jiee KOMMAKTHHIMH 3./€K-
MpuecKumMU cucmemamu, B KOTOPEIX B KauecTBe H3MepHTesell YPOBHSA
HCNIOJIb3YIOT MONJAaBKOBble HJH MeMOpaHHHE JAaTYHKH. CylecTBYIOT
TaKKe YAbMpaseyKkossie U paducusomonHsle Cucmemsr OUCHAHIUOH-
HO020 3aMepa YPOBH L HCUOKOCMU B IIHCTEPHAX,, HO ILHPOKOTO PUMEHEeHH s
OHH ellle He HaUJH.

BosaymHebe TpyOH cayxar AJds ofecnedeHHs MOCTY M-
JeHHS WJH BbIXOJa BO3JYyXa M3 IIHCTEPHH NPH €€ ONOPOXKHEHHH HJIH
3anonneHuH. Takue TpyOB yCTPaHSIOT BO3HHKHOBEHHe BO3AYILHON
HNOAYIIKH [DH 3al0JHEHHH LHCTEPHHEl JXHJAKOCTBIO H o00pa3oBaHHe
BAKyyMa INpH OTKa4kKe MXHIKOCTH H3 HUCTEPHH. Bo3ayuHue TpyOhl
JuaMeTpom He MeHee 40 MM 51 BOASIHWX H MEXIYJIOHHBIX OTCEKOB
H He MeHee 50 MM JUISl TONJIMBHHIX YCTAHABJHBAIOT B HauGoJiee BLICO-
KHX MecTaX UHCTePH H OTCEKOB H BBIBOAAT Ha OTKPHITHE yYacTKH Nany6
Bble nany6el nepe6opok (Ha 0,9—1,0 m Han BepXHeil many6ol u
Ha 0,4—0,5 M nan nany6amu HajcTpoek H py6ok). Bepxuuit KoHern
TpyOul 3arubaror na 180°, o6pasys Tak HaselBaeMBIH 2ycéK, HJH CHaG-
JKAWOT crneuHaJbHOH LOJIOBKOH, 3amumawpie or nomnajaHus 3a6opr-
HOl BoAbl. Ha TpyGax TONJNHBHEIX IIUCTEPH CTABAT TAKKe OrHe3allMT-
Hble CeTKH (NJaMsnpepblBaTeNH), Ha Tpy6ax IMCTEPH NPeCHOl BOAB —
BO3JylIHbe (GDHIALTPHI, NPelOXPaHSIOUHe OT NONAJAHHS NLIIH H Bpej-
HeX rasoB. Ofmas naomajib cedeHHs BO3AYIIHBIX TPYO B Kaxkao#
LHCTepHe J0MXKHA ObITh He MeHbIle 1,25 miolraly ce4eHHs] HaJHBHBIX

TpyO.
§ 8.3. TploMHblE CUCTEMBI

TpioMHBIMH HAa3plBalOT TPYNNY CYAOBHIX CHCTEM, NpeAHa3HAYEHHBIX
U1 ylaneHus 3a 0OpT BOABI, CKalJuBawLIEHCs B KopIyce CyAHA
B npouecce HOPMAJbHOH 3KCNJYaTallHH, a TakKe BOABI, NONaBIleH
B Hero B pe3yJibTaTe asapud. K HHM OTHOCHTCH OCYILIHTeJbHAS, BOJLO-
OTJINBHAsl, NePeNnyCKHAasl CHCTEMbl H CHCTeMa HedrecofiepKaLiiX TPIOM-
HbIX BOJl, @ TaKKe BCIOMOraTeJibHble YCTPOHCTBa, OOCIYIKHBaIOIHe
TPIOMHbIE NPOCTPAHCTBA (BO3AyIIHbIe H H3MepHTebHHEe TPYOR!, TPIOM-
Has CHrHAMH3aUWs ¥ mp.).

OcymurenpHas CHCTeMa MpelHa3HaueHa JJIS MOB-
CeJHEBHOT'O YJAaJjeHus BOABl, CKaNJAuBalomEeHcss B HHMXHHX 4YacTsaX
KOpnyca CyJHa OpH HOpMaJblbIX YCJOBHAX 3KCIAyaranuu (nojapasy-
MeBaeTcsl BOJa, NMpPOHHKamomas BHYTPb 4Yepe3 HEMJOTHOCTH B COeJH-
HEHHsIX KOpNyca MM obpasymrolasncs B pe3yJibTaTe OTNOTeBaHUs Je-
Taself, a Takxke 3a6opTHas BoJa H aTMoc(epHbIe OCAaJKH, NPOHHKAIO-
e yepe3 HJJIIOMHHATODBL, JIOKH H HENJOTHOCTH B IOHHOH apMaTrype
u TpyGonposoaax). C NoMOINbIO OCYHIHTEbHOH CHCTeMBI OTKaYHBAIOT
TaKJKe OCTATKH BOJbl, OCTaBINEHCSE B OTCeKe nocJie paboThl BOLOOTAHB-
HOHM, 6GajjacTHO# HWJH MOXKAPHOH CHCTEM.

OcyuwmtenbHylo cucremy (puc. 8.11) nmpeiycmaTpupaloT Ha Beex
CyJlaX He3aBHCHMO OT WX Ha3HaueHHst U paHOHa NJaBaHHS.
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Puc. 8.11. Cxema ocymuTelbHOR CHCTeME (BEIIOJHEHHAas
Mo LEHTPAJH30BAHHOMY NPHHIMNY) H PacmoOJOMEHHe NpU-
eMHuKa (ceyerne no AA

1 -— ocywuTtesbHHA Hacoc; 2 — Kopo6Ka © HeBO3BPaTHO-3anop«
BHIMHE KihananaMu; 3 — npuemunff nartpyobok; 4 — Tpsaenas Ko
poSka; §, 6 —— KOPOGKH C HEBO3BPATHO-3aNOPDHHMH KJalaHaMH;
7 -~ cenmapaTop TPIOMHBIX BOA; 8 — KJHHKeT; 9 — OTJHBHOH HeBO3-
BPaTHO-3aDOPHBIA GOpTOBOH KJanaH; [0 — NpHeMHHH OTPOCTOK CHCTEME aBapHHHOTO oOCy-
menHA noMeuwedus; I/ — MarucTpalib BORSHOR DOMapHOH CHCTeMH; /2 — KJanaH 3aNOPHHA
NycKoBOH HanopHO# BOAH 5xeKTopa;, 13 — BOJO-BOLSIHOM 3IKeEKTOp

OHa cocTOHT U3 BCACHIBAaIOILEro TPyGONpPOBOJA, MPHEMHHKOB H OT-
JHBHOT'O TpPYyOONpoOBOIa, CHAOKEHHHX HEBO3BPATHHIMH HJH HEBO3-
BpaTHO-3aIfOPHBEIMH KJialaHaMH. [IpHeMHHKH HMEIOT 3alUTHbIE CEeTKU
¥ YCTaHaBJAHBAIOTCS B MeCTax HauboJiee BEPOATHOTO CKOMNJ/IEHUH BOIHL
B cOOPHHX KOJNOAUAX IBOHHOrO IHa 1Mo 60pTaM, B JbsilaX Y KOPMOBHEIX
nepeGOpOK BOJOHENPOHHIAEMBIX OTCEKOB, a Takae B JII1 Ha cymax,
IMEIUX YKAOH Broporo AHa X [II1. Ha oTpocTkax ocynmmrennHoll
cucrembl B MKO 1 Ha MaructpanbHuX Tpy6GonpoBojax yCTaHaBJIHBAIOT
IOIOJHHTENbHbE T'psi3eBhle (HIALTPH — TAK HA3LIBAEMbIE 2 A3¢6bLe
KopoOKu. 3allMTHbIE CETKH NPHEMHHKOB U Tpsi3eBhle KOpOOKH npex-
OTBpallaloT nonajlaHue Ips3H, BETOWH, WENOK H T. . B HaCOCH, ap-
Ma{"ypy H TpyOHL. :

CorsacHo TtpeGoBaHHAM MeXIyHapoAHOH KOHBEHIHH 0[O Mpef-
OTBpalleHHio 3arpsisHeHds ¢ cyioB 1973 r., cojep:xaHue OCTaTKOB
nedTenpoAyKTOB B BhIOpaceBaeMod 3a GOpT Boje HONYCKaeTcs He
GoJtee 15 Mr/u, nM03TOMy OTKauHBaeMeie 3a 6OPT TPIOMHBLIE BOAHI Mpel-
BADHTEJNBHO OYHINAKTCA B CEeNapaTope TPIOMHHX BOJ.

[TpaBuna Peructpa CCCP rtpefOylor, uTo6bl Ha KaXIOM CYIHE
OBLJIO YCTAHOBJIEHO He MeHee ABYX OCYUIHTEJNLHEIX HAacoCOB ¢ MeXxa-
HUYECKHMH NMPHBOAAMH, CHOCOGHBIX OCYUIHTh JII06OH OTCEK H CO3LATh
B MarucTpanbHHX TpPyOONpPOBOLAX CKOPOCTH JIBHIKEHWS BOUH He
medee 2 M/c. Ha maccaxupckRHX cyAax JajibHero nJiaBaHusi, B 3aBHU-
CHMOCTH OT HX pa3MepoB H KOJHYECTBa NACCAXKHPOB, AONKHO GHTH
He MeHee TpeX-YeThHpeX HacoCOB.

" B KauecTBe oCylMTeNIbHHX Ha CyJdaX MPHMEHSIOT LEHTPoGeKHbe
CaMOBCACHLIBAIOHE HJIH MODLIHEBHE HACOCH MPOH3BOAHTENEHOCTLIO
15-—400 m* npu Hanope 10—30 M Box. CT. ¢ BHICOTOH BcachiBaHHA 5--
6 M.

OcymuTesbHEE HACOCH pasMellaloT B PasHHX BOJOHENpOHHIAe-
MEIX OTCEKaXx.
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B ynanennnx or MKO oTcekax, a Takxe B OTCeKaxX ¢ HeGOJbLION

Ky6atypoll (uenHOH sAWHK, KopdepiaMbl, pyMNeJabHOE OT/eNEHHE)
" IJIs OCYWIEHHsl MCMOJb3YIOT aBTOHOMHBIE CPeACTBAa — PYyuHHIE MOpPIH-

HeBBIE HACOCH, 3XKEKTOPH!, PaGOTaolIHe OT NOXapHOA MarucTpanu,—

HJIM NPelyCMaTPHBAIOT CIYCKHBE H HepenycKHble TPyGOnpoBOJH.

OcyunTenbHBld Tpy6ONpOBOJ, H3rOTOBJSIOT H3 CTaMbHBIX LEJbHO-
TAHYTHX TPY6, MMEIOIMX BHYTPH 3aUIHTHOE MOKPHITHE (OUHHKOBKY,
byTepoBKY H T. A.). Jlnamerp Tpy6 onpejesisiioT B 3aBHCHMOCTH OT
IJMIaBHBIX pa3MepeHHil CylHa M AJHHBI ocymaeMoro orceka. Ocymu-
TeJbHBIA TPYOONMpPOBOJA BHIBOAAT H3 KaXKIAOr0 OTCEKAa K KJaNaHHBEIM
KOpoOKaM C HEBO3BPaTHO-3aNMOPHHIMHM KJaNaHaMH, KOTOpHIE YycCTa-
HoBseHsl B MKO H coellHHeHBI ¢ OCYIIHTENLHRIM HACOCOM, OTKAaYHBalO-
IHM BOAY uepe3 OTJAMBHOM TpyGonposof 3a 6opT. [lepekphiBasi cooT-
BETCTBYIOIHM 00pa3oM KJ/araHbl KJanaHHOH KOPOOKH,, MOKHO OCY IIHTb
JM060H OTCeK.

BoapooTanuBHAas CHCTeMa npejHasHayeHa JJis ynaJje-
HUSI U3 KOpmyca cyJHa GOJbIUMX KOJHYEeCTB BOJRI, MOMAaBIIell B Hero
B pe3yJibTaTe aBapuH (NMPOOOHHBEI B HApPYXKHOH OOLIHBKE, 3aTONJEHHS
OTCeKa yepe3 pa3pylleHHble TPYGONPOBOABI CHCTEM HJH NPH TYUIEHHH
noxapa BOJOH H T. I.). B oTsinuyme ot ocyummTeIbHONH BONOOT/HMBHASA
cucTeMa CHabXeHa MOTPYXHBIMH HacocaMH (MJH 3xKeKTopaMu) GoJee
BRICOKOH npousBofHTes bHOCTH — o 1000 M3/4, a ee TpyGonposoiu
HMelT GoJIbIIMH JuaMeTp. YrnpaBJieHHe apMaTypoH CHCTEMH OCy-
IECTBJIsieTCs] JUCTaHUHOHHO C MOCTa YNPaBJIeHUS, PacMOJNOXKEHHOIO
Bbillle TasnyObl BOJOHENPOHHLAEMBEIX MepeGOpOK.

BoznoorauBHas cucteMa JoJIkKHA 06J1a4aTh GOJBIION KUBYYECTHIO,
MIO3TOMY ee BRINOJIHSIOT IO aBTOHOMHOMH HJIH KOMOHHHPOBAHHOH cXeMe
H [pelycMaTpHBAaIOT TOJbLKO Ha CyAaXx € OCOGBIMH YCJOBHSMH MJaBa-
HHUA (nefokoJax, 6ykcupax, cnacatensx). Ha obbusabx cynax ¢yHK-
HH BOJOOTJHBHOH CHCTEMBl YaCTHYHO BHINOJHSIET OCYLIMTEJNbHAS
CHCTEMA, 4 NMPH GOJbLIMX aBapHAX — BONOOTJHBHBIE CHCTEMBI OYKCH-
poB-cnacareJiefl.

[TepenmyckHas cucTeMa HeoOXolMMa IJs Nnepenycka
M CNyCKa BOABI H3 NMOMeUIeHHH, B KOTOPHIX OTCYTCTBYIOT OCYIUHTeJb-
HEIe HJH BOJOOTJIHBHBIE CPEACTBA, B COCEHHHE H HHJKHHE NMOMEILEeHHS,
MMerollHe TPHeMHHKH OCYLIEHHS MJIH BOJOOT/IHBA. [lepenyckHo# Tpy-
GonpoBoZA 0GOPYAYIOT TaKKe MeX1y GOPTOBLIMH MeXAYyJIOHHBIMH OTCe-
KaMd (HAa TNAacCa»KHPCKHX CYAaX, IpPOMHCAOBHIX 6a3ax, HayuHoO-
HCC/IeJOBATeJLCKHX Cyldax H T. I.) AJs BHIDAaBHHBaHHs KpeHa CcylHa
NpH 3aTOMJIEHHH OTCEKOB OJHOro 6opra. JTa CHCTEMa He HMeeT Haco-
COB H YNpaB/seTcs IMCTAHHMOHHO HJIH aBTOMATHYECKH C IOMOIILBIO
nepenyckHoil MJH CMyCKHON apMaTypsl. ABTOMaTHYeCKoe ynpaBJeHHe
OCHOBAHO Ha aBTOMAaTH4YeCKOM OTKPLIBAHHH KJIANAHOB [1PH JOCTHXEHHH
3aJJaHHOTO0 YPOBHSl XHIKOCTH B OTCEKe, 3

Cucrema HedbTecogepxXalHX TPIOMHHX
B 0 1 mpeJHasHayeHa AJsl HX c60pa ¢ LeJbIO NOCAeLyoleH OUYHCTKH
3THX BOJ mepej OTKavKoH 3a GopT Ju6O AJs nepelaud B Geperosnle
emkocTH—c6opHHKH. Cyaa, HMeoli e JO0CTaTOYHBIE EeMKOCTH i c6opa
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rpA3HOH TPIOMHOH BOIBI B. TeUeHHe BCero peica, a Takxe cyaa, Ha
KOTOpHIe He pacnpoctpaHsiercs AeiictBié Konsenuuu MAPTIOJI 73/78,
3Tofl cucteMol He 060pyAyioT. CHCTEMa COCTOMT H3 CGOPHBIX eMKOCTeH,
CenaparopoB, HacOCOB, TPyOONpPOBOJLOB, KOHTPOJIbLHO-H3MEPHTEJbHEX
npuGopoB H CPeACTB ynpaBJeHHs. ‘

§ 8.4. BannacTHbie cCHCTeMb

BajanacTHHIMH HA3HIBAIOT TPYNINY CYIOBHIX CHCTEM, NpEeJHA3HAYEHHRIX
AJi npHeMa, TPaHCHOPTHPOBKH H BbIKAYKH BOAsiHOro OaJssiacra
(3a6opTHOH BOJABI) NpPH H3MEeHEHHWH ocafkH, AuddepeHTa W KpeHa
cyiHa. K uum orHocarcs 6annacTHas, AuddepeHTHas H KpeHoBasi
(anTHKpeHOBas) cHcTeMa. Ha 6OJIbIUHHCTBE MOPCKHX CYZOB (pyHKUHH
BCEX 3THX CHCTEM BHINOJHSET oJHa 6ajjlacTHas MyTeM COOTBETCTBYIO-
1ero pacnpefiefnenus 6annacta no 6ajJIaCTHBIM LHCTEpHAM.
bannacrrnas cHcTema npelHasHayeHa AJId TpHeMa
BOASIHOTO GajjacTa B LHCTEPHBbl (OTCEKH) Y mocJelyolel nepeKavykH
U yjaJeHHs ero 3a 6opt. Mopckie cyla NpHHAMAIOT BOAsIHOH 6assact
IJ1f nmoNyd4eHHs OCaikHd, obecreYHBarlleH Haijexallie MOpeXOJIHLIe
KayecTBa B MOpOXHeM — 06aljacTHOM — nepexolle (TaHKEPHI, pyno- -
BO3Hl M JApyrHe Cyla, coBepliaiomide pelicel 6Ge3 rpysa), ansi obecrne-
YeHHs HeOOXOJAMMOH OCTOHYHMBOCTH IIPH NepeBO3Ke I'Py30B Ha BepxHeH
nanybe (JecOBO3Bl, KOHTEHHEDOBO3EI), IJS CO3LAHHS MPAaBHJLHOMN
NOCafiKK CyAHA Ha POBHBIH KHJb HJH ¢ HeGoablIMM — He Gostee 0,025—
0,030 L — nudepenToM Ha KOPMY IO Mepe paCXOJOBaHH s CYIOBLIX 3a-
nacos. 15t mpuema BoAsiHOro 6asjacTa Ha CyJaX HCUOMB3YIOT OT-
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Puc. 8.12. ¥YcraHoBKa NPHEMHBIX KHHTCTOHOB: @ — JAHHUINEBOTO; 6 —
60pTOBOTO.

1 —- KHHLCTOH; 2 — BO3RYIIHasi TPYGa AJs BHIYCKa BO3AYXa H3 BRITODOJAKH;
3 — Tpy6a nojaum napa; 4 — TpyGa nojauH BO3RyXa; 5 — TpyGa AJaA BH-
nycKa ropfivero napa HJH CXKATOTO BO3AyXa JJds O6OTpera HJIH NPOAYBKH
NpHEMHOTO OTBEPCTH# ¢ pelleTKolt; 6 — pellleTKa Ha NPHEMHOM OTBEPCTHH;
7 — HapyXHas OOIMMBKa QHHILA; & — HACTHJA BTOPOro fHa; 9 — GoproBas
OGIHBKa :
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Puc. 8.13. Cxema 6ananacTHOil CHCTEMHL.

! — npueMHbLIH KHHICTOH; 2 — GajJjacTHHIH Hacoc; § — pacnpeaeqHTedbHass KopofKa ¢ 3a-
NOPHBLIMH KJIaNnaHaMH; 4 — NMPHEMHHK; § — HeBO3BPaTHO-3amOPHbIA KJsamaH; 6 — KJHHKET;
7 — cenapaTop TPIOMHHIX BOJ; &8 — 3amOpPHHH KJanaH € JHCTaHIHOHHLIM YNpaBJeHHeM

CeKH JBOWHOTO AHAa, NHKH M Juntanku. Ha tankepax 6annact npu-
HHMAlOT B IPy30BHle H CrenuasbHele (alljlacTHHe TaHKH, a Ha pyJlo-
BO3aX, JJs YMeHbIleHHs] B 6aaJacTHOM mepexofie H36bTOYHOH OCTOf-
YHBOCTH, yXyIwammel Kadry, — B mnoAnaayOHele nucrepHnl. Ha
CYXOTPY3HBIX H aCCaXKHPCKHUX CyJaxX KOJHYECTBO BOAsIHOro ansacta
nocruraer 25—30, a ua tankepax 35—50 % BomoOM3MeleHHs CyAHA.

[lpunumar 6GaajacTHYIO BOLY B HHCTEPHBI, pacHOJIOXKEHHEIe
HHKe BaTepJMHHH, CAMOTEKOM Yepe3 IHHIIEBHE HJIH GOPTOBbIE KHHT-
CTOHBI, JIHOO C MOMOWbI OaJNJACTHEIX HACOCOB; YJAAJSIOT BOASHOH
GasjactT TOJMBKO HacocaMH. DajsacTHylo cucteMy o60pyAYIOT Ha BCex
Ccynax H JAJasd ofecledeHHs pe3epBa COEJHHSAIOT C OCYLIHTEJbHOH.
[TpueMHbIe OTBEPCTHS KHHICTOHOB (pHC. 8.12) nOJKHBEI GBITH 3aIlH-
meHn OT o6Mep3aHus U 3acopenus. O6bIUHO B 6aNJacTHBEIX CHCTEMax
HCIOJb3YIOT HeHTPOoGEeKHbIE HJIH MOPIIHEBblE HACOCH IPOH3BOJHTE/Ib-
HocTblo 100—400 M3/u npu Hanope 15—20 M Boa. cr. [Ipoussoau-
TeJbHOCTh HACOCOB BBHIGHPAIOT Tak, 4ToOb O0ecnedHTb NpHeM (HJH
yranenne) GaJjjacta U3 HauGoJbneH HUCTepHH He OGojee 4eM 3a
ABa dYaca, a Bcero 6aniacra — 3a mleCTb—BoceMb dacos. Ha rtan-
Kepax, HMEIMHUX YHCTO GalljlacTHhIe ITUCTEPHBI, HAPSAY CO CIElHab-
HBIMH 6aJ/lJIaCTHBIMH HCHOJB3VIOT U IPy30BHle Hacocel. Ha Bcex cyaax
KpPOME OCHOBHOIO clelHastbHOro (6aJjJacTHOro Hacoca NpefycMaTpH-
BaIOT Pe3¢pPBHBEIE, B KAayeCcTBe KOTOPHIX HCIOJAB3YWOT OCYIUHTEJBHEIE,
MOXKAapHBIE H Jp.

Baasacmustii mpy6onposod npokIAALIBAIOT, KAK NPaBUJIO, B JIBOH-
Hom aHe. Haubosee ynofeH Ijs 3TOH HeJqH KOPHIOP, o6pasyeMblit
Ha HEKOTODPHIX CyJdaXx B MeXAYIOHHOM NIPOCTpPaHCTBe, 0OLIYHO BIOJb
BepTHKaJbHOro KuJs. Bannactaeie Hacoch, pacrnosaraemeie B MKO
(Ha TaHKepax — B HAaCOCHOM OTIEJeHWH), OOBEAHHSIIOT KOJbUEBOMH
MarucTpasblo, OT KOTOPOH uepe3 pacripelejuTebHbIE KOPOOKH C 3a-
NOPHBIMA KJlaaHaMH B KaxkAylo OajJlacTHYIO HHCTEPHY OTBOJAT
oTAensHBH TpyGonposon (puc. 8.13). Tpy6onposon, uaymuit B dop-
IIHK, JOJXEH HMETb paclojoxeHHbIH B (oplnHKe pa3oblIUTENbHBIH
KJalaH, ynpaBjsieMbld IHCTAHIMOHHO C [OCTa, HAXOJSAIMIErocs BHILIE
nany6pl nepeGopox.

BannactHe# TPyO6ONpPOBOL H3TOTOBAAIOT H3 CTANBHHX Geclios-
HBIX OUHMHKOBAHHBIX HJH (yTEPOBAaHHBIX MOJH3THJIECHOM TPyO, IHa-
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METP KOTOPHIX, onpejessieMsli pacyeToM B 3aBHCHMOCTH ‘OT €MKOCTH .
HMCTEPH, HocTuraer Ha cyneprankepax 400—500 mm. Ha tex Tauke-
pax, rje AJs NpHEMa BOAAHOro 6ajjacta HCHOJb3YIOT TPY30BhIE
TaHKH, a TaKXke Ha CyAax, y KOTOPHIX 6a/nacT NPHHHMAIOT B MOPOK-
HUe TOMJHBHBIE LUCTEDHBI (Ha HOBHIX CyAaxX, KakK IpaBHJO, 3TO He
IONMYyCKAETCs), Ha OTJHBHOM TpyOomnpoBofe HEOGXOANMO YCTaHABJIH-
BaTh cemapatop TpIOMHBEIX BoA. OTJHBHOH TpyOONpPOBOJ BHIBOAST
3a 6opT Bhille rpy3oBol BatepanHuH Ha 200—300 MM ¥ 3aKaHYMBAIOT
3aXJIONKOH, mponyckaowel 6annacTHy0 BoAy 3a 60pT, HO NMpPensTCT-
ByioweH nonajgasuio 3a60pTHOH BOALI BHYTPb. YTNpaB/eHHe HaCOoCaMH
¥ apmMaTypol 6asJacTHOH CHCTeMbl — HeHTpaJHM30BaHHOe, AMCTaH-
IHOHHOE. o

Jdudpdbepenrtnas cucTeMa NpeJHa3HayeHa IJA NpPH-
eMa B IIMCTEPHBI, NepeKaykH H YAaJeHHs] W3 HUX BOAsIHOro Gasyacra
npu gudbdepentoBke cyana. Ee npelycMaTpuBalOT TOJbKO Ha Te€X
cylax, KOTOpble IO YCJOBHAM 3KCIJIyaTalHH 4acTo MeHsoT Audde-
PeHT, HampHMep Ha JIeJOKOJAaX, HCNOJb3YIOUIHX H3MEeHEeHWs Aud-
depenta ANA yJyUuIIEHHS YCJOBHH ¢opcupoBanusa Jabja. Cucrema
COCTOMT H3 [BYX LMCTEPH, HOCOBOH M KOpPMOBOH, o6llell eMKOCTbIO
okosio 5—12 % Bojou3MelleHHsa CyAHA; OGBEIUHSIONIEr0 HX TPYGO-
NpPOBOJA; TEPEKAUYHBAIOIIEr0 PEBEPCHBHOTO HACOCA M KHHICTOHOB —
NPHEMHOTO H OTJIMBHOTO. Ha HeKOTOpHIX cylax IJis NepeMelleHHs
BOJIbI H3 OJHOH OKOHEYHOCTH CyJAHA B APYI'yI0 BMECTO NepeKadyHBaHUSA
ee HACOCOM NPHMEHSIOT NPOAYBKY CXKaTeIM Bo3ayXoM. MHorma aud-
GbepeHTHYIO CHCTEMY JeNaloT MO aBTOHOMHOMY MDHHIHIY: HOCOBYIO
H KOPMOBYIO IHCTEPHBI He COeIHHSIOT OJHHM TpyGOmpoBojioM, a obo-
PYILYIOT aBTOHOMHBIMH CPEJCTBAMH NpHeMa M YAaJNeHHs BOAB (KHHT-
CTOHAMH, 3KEKTODAMH HJIH CIKAThIM BO3AYXOM).

KpeHoBass cHcTewma npelHa3Hadaercs AJS BHIpABHH-
BaHRsA KpeHa. Ee 06OpYNyIOT Ha JIEfOKOJIAX, KOTOPBIM AIA OCBOGOX-
JEHHUS OT CIKATHA JIbAAMH, a TaKKe CXO[a C KPOMKH JIbJa HJIH CHATHS
¢ Meau HeoOXOZMMO CO3JaThb KpPEH, a TakXKe Ha mapoMax H cyAax
C TOPH3OHTANbHOH Ipy3000paboTKOHl Ans GOpbObl C KPEHOM, BO3HH-
KAaIUM NpPH NepeMelleHHH I'pY30B IO CYAHY BO BpeMs TpPy30BbIX
omepauufl (ee Ha 3THX CYAaX HAa3bIBAIOT AHMUUKPEHO80L cucmemod).

YCcTpoACTBO KPEHOBOH CHCTEMBI AHAJIOTHYHO YCTPOHCTBY OHb-
(epeHTHOH CHCTEMBI, €CJIH He CUMTATh, YTO KPEHOBBIE HUCTEPHBI (06De-
mom 5—8 % Bononsmemeﬂuﬂ) pacrnoJioXeHbl He B OKOHEYHOCTAX
CylHa, a B cpelHeH 4YacTH (3TO NO3BOJSET CO34aBaThb HauGOJbLIHH
Kpensmu# MoMeHT). Kpome TOro, y KpeHoBo#i cucrembl GoJibile AHa-
MeTp neperouHbiX TPyO (mo 700—1000 MMm), M MO3TOMY B KayecTBe
3anopHOH apMaTyphl MPUMEHSIOT KJHHKETH H MOBOPOTHHIE 3aTBODHI.

§ 8.6. CucteMbl nomapoTylweHusn

Pasnuunele roprouve marepuasbl (TONJNHBO, KPAaCKH, AepeBO, H30Js-
ILMs1 ¥ TIP.) NPeACTaBJAIOT ONaCHOCTb, TaK KaK ABJSIOTCS HCTOYHHKAMH
BO3HHKHOBEHHS II0XKapa M €ro pacnpocTpaHeHus mo cyiasy. Iloxap.
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Tabauya 11

Hcnonb3oBaHHe Pa3fHYHBX CHCTEM MOXAPOTYIIEHHS
RNs 3aMHTH CYAOBHIX MOMELREHH R

CHCTEeMH NOXKapOTYIIEHHS
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INocTer  ynpaBaeHHS CyRHOM
(pynesasi, WITypMaHCKas, pamuo- | 4+ | +
py6Ka H TDAHCASUHOHHAS, aKKY-
MYJATOPHBIE DagHOCTAHUMH H
aBapHAHOrO OCBelLIeHHA, MOXKap-
HBlE TTOCTH)
[Tomemennsa asapuiinoro ju-
3eJb-reHepaTopa H TNOXapHOro |- + + |+ + | +

JH3eJb-Hacoca

JKusele u obuecTBeHHble 110O-
MeIleHHst, Men6aoK, MHme6nok, |+ [+
noMeleHHsT GBITOBOTO OOC/IYXH-
BaHHsd, CAHHTAaPHO-GBITOBBIE, MPO-
BH3HOHHbBIE KJaJOBble

Knanosble s xpaHeHHs Jier-
KOBOCHJIAMEHSIOIUMXCH MaTepua- | 4 + + 1 +1+ )+ + )+
JIOB: MalApHLIe, (pOHADHEIE, LUKH-
nepcKue, MJIOTHHUKHE

Knagosele  B3phiBuaTHiX — Be-
mects (kpIOHT-Kamephl)

KuoagoBeie cnenonex e, Gesbe-
Bhle, O0araxHbie, TaMOXeEHHBIE,
KHHONEHT, . KYJbTHHBeHTaps,
KHOCKH KHHXKHBIE U ApPOMTOBap-
HHI€, CYIUHJIKH, apXHB

AHrapel 1as BepTOJIETOB, ra-

paxH +|+ +

3aKprITHEe Naay6bl MapoMoB H
CYAOB THIIa 4p0O-pO», HA KOTOPHIX |4 + + |+ [+ |+ +
NEPEBO3HTCH KOJECHas# TeXHHKa
B 3arnpaBJieHHOM COCTOSTHHH

OTKpHITHE Mady6s NapOMOB H
CyIOB THINA «pPO-pO» + +

Cyxorpysusie u pebpuxepa-
TOpPHbIe TPIOMbI TPAHCIOPTHHIX H | 4 + |+ + +
NPOMBICJIOBEIX CYIOB

I'pysoBele  TaukH, HacocHbe
oTheseHHdA H KoddepAaMel Tanke- | 4 + |+
POB; TOMJHBHBIE WHHUCTEPHH BHE
IBOMHOrO IHa

MalHHHO-KOTeNbHEE  OTAee-

KA +| |+ + |+ |+

+ +
+
+
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I podorscenue maba. 11

CHeTeMB NOXKapOTYIIEHAR
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ApapriivHe BHXOIH H3 MALIHH- | - -+
HO-KOTEABHOI'0 OTJIeJieHHs1, 3a-
KAIOYEHHRIE B IAXTY
[TpousBoscTBEHHNE  nOMeiue- + =+
HHS HNPOMEICAOBLIX CYIOB

Ha CyIHe — OJHO M3 CaMBIX TSXKeJhX GeACTBUH, MO3ITOMY OY€Hb BaX-
HO He TOJbKO NPHHATH Mepbl K ObICTpON NMKBHIAUMH NOXKapa, HO H
IIpeNynpeldTh €ro Bo3sHNKHOBeHHe. CyllecTBeHHYIO pPoJib B YCHEeMHOH
6opble C NOXKapOM HIpaeT CBoeBpeMeHHasi cuzuasusayusi. K mepo-
NPUATHAM MO NpelyfpeXAeHHIO NMOXApOB OTHOCATCA: MHHHMaJbHOE
HCIIOJIb30BaHHEe TOPIOYHX MATEPHAJIOB Ha CyAHE; yMeHbIUeHHe ropio-
YeCTH NPHUMEHSeMBIX MaTepHaJOB MyTeM NPONUTKH MJH TNOKPHITHS
HX HeTOpIOYHMH HJIH TPYNHOCTOpPAaeMBIMH COCTaBaMH; HafleXKHas H30-
JSLHS TOMJMBHBIX M MACJASHHIX TMCTEPH M Pa3JIHYHHIX JIETKOBOC-
nJaMeHAeMBIX MaTepuaJoB OT HarpeBa; NpelynpexAeHHe HCKpoos-
P$30BaHHsI B MECTaX BO3MOXKHOIO CKOIUIEHHs OFHEONACHBIX rasoB;
sanosiHeHHe CBOOGOIHBIX OGBEMOB B TIDY30BBIX TPIOMax M TaHKax
HHEPTHBIMM Ta3aMH, He NOIJIepXKHBAIOLINMH TOPEHHS.

TpeboBaHHA K NpPOTHBONOXKAPHOH 3alMTe TpPaXAaHCKHX CYIO0B
13J10KeHbl B MeKIyHapoAHON KOHBEHUWH MO OXpaHe YeJOBeYeCKOH
Kn3HH Ha mope 1974 r. u B IlpaBunax Peructpa CCCP.

[t 6oppOBl C MOXKAPOM HCUOJB3YIOT PasJHYHBIE CPEelCTBA, Lesb
KOTOpHX — JIOKaJH30BaTh MOKAap, OCTAHOBHTb €0 pacnpocTpaHeHHe
1 CO37aTb BOKDYT TOPSUIEro Npeimera aTMocq)epy, He MOAJepKHBaA-
OUIYI0O TOPEHHS.

CucTeMaMH MOXAPOTYHIEHH Ha3bIBAIOT PYNNY CYAOBHIX CHCTEM,
npejHasHavYeHHBIX JJ5 N0Ja4d OUHeracsiiix BeliecTB (BOXABI, mapa,
neHbl, HHEPTHLIX Ta30B, JIETKOHCHAPSAMIHXCA XKHAKOCTEH M T. I.)
K Ouary moxapa HJd mis obecrneyeHHs NpOodHIAKTHYECKHX NPOTHBO-
NoXapHLIX MeponpHATHH. Ha rpaxaaHckux cylax K HHM OTHOCSTCS
CHCTEeMBl: BOJAsIHAS, BOASTHOTO OPOIUEHH s, BOASHHIX 3aBeC, BOLOPACHHI-
JeHHs, CIpHHKJEpHAs, MapOTYIeHHS, MEHOTYWeHHs, O6BEMHOTO
XHMHYECKOTO TYIIEHHH, YIJIEKHCJOTHOIO TYyINeHHs, TYIIEHHS HHepT-
HBIMH T'a3aMu, NOPOINKOBOro TyleHus (taba. 11), a Takxke nmoxapHoH
CUTHAaJIM3AIHH.
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Pnc. 8.14. Cxema CHCTeMBI BOISIHOTO NOKAPOTYLUEHHS.
1 — noxapHHH Hacoc; 2 — MarucTpadbHHENA TPyGOnposoA; 3 — noxapHuli POXOK

CucTeMa BOASHOTrO mNoxapoTymeHHs(puc. 8.14)
nojaeT 3a6OPTHYIO BOAY IJsl TYIIEHHS [10XKapa KOMNAKTHBIMH HJIH
pacrnblleHHBIMH BOASIHBIMH CTPYSIMH C HCIIOJb30BaHHEM MEPEHOCHBIX
(pPy4HBIX) HJIH CTAaUMOHAPHEIX (/adeTHBIX) cTBOJOB. CHCTEMa COCTOMT
H3 MOXKAapPHBIX HACOCOB, NOAAIIIHX 3a60PTHYIO BOAY B MATUCTPa/bHEI
TpyGONpPOBOA, BLINOJNHEHHBIH 10 KOJbLEBOH HJHM JIMHEHHOH cXeMme,
OT KOTOPOTO K OTJeJNbHBIM pafioNaM H NOMEIIEeHHSIM HIYT OTPOCTKH,
OKAHYHBAIOIMECH MOXKAPHEIMU POXKaMH. K HHM MOXKHO MOACOeNH-
HsaTh rHOKHe wanry AamHo# 10—20 .

CucTeMbl ¢ JIMHEHHOH MAarucTpasbio NPHMEHAIOT Ha TaHKepax,
CpelHeTOHHAXHBIX CYXOIPY3HBIX CYAaX, HaBajsouyHuKax. CucTeMoh
C KOJIBIIEBOH Marucrpajblo 06OpPyAYIOT KpyHHble Iacca:KHpPCKHe
CyIa, NpOMBICJOBEIe 06pabaTteiBaomne 6asel, pedpHKEpaTOpPHl H T. II.
Cyla, WMeIlHe pa3BUTble HaACTpOHKH. Ha KpymHBIX Trpy30BbIX
cyzax BajsoBol BMecTHMOCThIO 4000 per. T u 60Jee CHCTEMY BOJASIHOIO
[OXKaPOTYLIEHUs! BBLIMOJHAT M0 KOMOUHHPOBAHHOH cXeMe, B paHoHe
TPY30BBIX TPIOMOB — IO JIHHEHHOH, B paifioHe HaACTPOEK — IO KOJib-
LEBOH.

[To IlpaBunam Permerpa CCCP naBjeHne B INOXKAapHBIX POXKax
IOMKHO ObiTh B npemesnax 0,256—0,32 MIla (2,56—-3,2 xrc/cm?) —
B 3aBHCHMOCTH OT TUNa H PETHCTPOBOrO TOHHaxa cyiua. Ilon nasJe-
HHEM pY4YHOH CTBOJ BbIOpachiBaeT BOASIHYIO CTpylo Ha 20—25 M.
B 3akpHITBIX NOMEIIEHHAX MOXKapHble POXKH YCTAaHABJHBAIOT yepes
20 M, a cHapy:xu — uepe3 40 M Apyr ot Apyra. Ha cneumanbHbIX
MOXKAapHEIX cyJax, OyKCHpax, cracaTessx, JELOKOJax CTaBAT Jader-
Hble CTBOJBI, BhIOpachIBalOLIHe CTpylo BoAn Ha 80—100 M.

B kauecTBé noscaproix HAcoco8 WUCIONB3YIOT HEHTPOOEKHbIE Ha-
cocel ¢ HanopoM 65—150 M Box. cT. IlpousBomUTENBHOCTH H KOJIH-
YeCTBO MOXKAPHBIX HAcocoB omnpeleasitor no IlpaBuram Perucrpa
CCCP B 3aBucHMOCTH OT THIA H pas3MepOB CYJHA; CyMMapHasi IIpo-
H3BOJHTENLHOCTL Ha BCEX CYAaX, KPOMEe [acCaKUPCKHX, CHacaresb-
HBIX M NOXAapHBIX, NPAaKTHYecKH He mnpebliiaeT 250 M3/u4, a Kosuye-
CTBO HX — ABYX (Ha YKa3aHHBIX CYAax — OT OLHOTO 10 Tpex). Mu-
HUMalbHasi MPOH3BOAUTENbHOCTD KaxkAOIO HAacoca JOJKHA OBbITh
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JIOCTATOYHOH AJA ofecredeHHA OJHOBPEMEHHOH paboThl IBYX CTBOJIOB.
Hacocsl pasMelmaoT Tak, yToObl XKUBYUYECTb CHCTEMBI OBLIA MaKCHMa/b-
HOM. OHHM JOMXKHBI HAXOJAUTHCS 110 BO3MOKHOCTH B Pa3HBIX OTCEKAX HJIH
B OJHOM OTCEKE, HO y pasHblx 6oprtos. [IpaBuna 1onyckawoT HCIOAB30-
BaThb B KAuecTBE NOXAPHLIX 6a//jacTHBE, OCYIUUTEIbHBIE H ADYTHe
HAcoChl, €CJH HX NPOU3BOAHMTENbHOCTH H HANOPBI HE HiXe Tpebye-
MBIX.

KpoMe craunHoHapHBIX MNOXKAPHBIX HACOCOB HA MNAaCCAXHUPCKUX,
HAMHBHBIX CYAax BaJjoBoH BMecTUMoctblo 1000 per. T u GoJjee u Ha
BCEX MpOYMX CyAaX BaJjoBoH BMecTuMocTbio 2000 per. T m Gosee
YCTaHABJUBAIOT aBAPHHHBIA [I0XKAPDHBIH HAacoc, eC/Au HeAb3d ofe-
CMEeYUTh HaAJEeXAalLYI0 XKHBYYECTb CTAIlUOHAPHEIX MOXKADPHBIX HACOCOB.

Asapudineui wacoc pacrnosaraioT OTAERBHO OT CTAallHOHapHHIX (Ha
HAaJHBHBIX CYJaX — B HOCOBOH YacTH BHE TpPY30BbIX TAHKOB, HO
B KOPMY OT (OPNUKOBOH 1lepefopKH); OH JOJ/DKEH MMeTh aBTOHOMHBIH
NPHBOA H MeCTHOe yrpaBJjeHHe (Ha TaHKepax -— TaKXKe C OTKPBITOH
nany6el). IlpoHsBonuTeabHOCTH aBapHHHOTO Hacoca JOJKHA OBITh
JIOCTAaTOYHOH Asisl ONHOBpemeHHOH pafoThl ABYX cTBoJoB. Tpybo-
NPOBOA NPOTHBOMOXKAPHON BOASHON CHCTEMBI BBIIIOJHAIOT H3 CTalb-
HBIX WM MeAHHIX TpyO, paccudTaHHEIX Ha Jasacnue po 1,0 MIla
(10 Krc/em?). “ ‘

CucrtemMa BOASHOTO OPOIWIEHHS CAYKAT M IO-
Jayd BOJAB K OPOCHTENbHBLIM HAacalKaM JAJsl TYIIEHHA [1oxapa B Xpa-
HUJIHIIAX B3DHIBYATHIX H JIETKOBOCIIAMEHAIOWKXCS BelecTB (KpoHT-
KaMepax), a Tak:ke JJis OpoUIeHHd naayd, nepebopok, 1axT, TPanoB
u cxonoB B MKO u 1. 1. CucTema cpabaThiBaeT aBTOMATHUECKH
NPU ONpejeIeHHOM MNOBBIIIEHHH TEMIEPATYPHI, O Hauaje ee paboThl
Nojaercsi CHTHAJA B PYJIEBYIO PYOKY H KalOTy CTapllero MOMOLUIHHKA
KanuTana. _

Cucrtema BOASAHBX .3aBe€C N0JLaeT BOAY AJAs CO3AaHHA
CIJIOLIHBIX BOASHBIX 3aBeC, NMPENATCTBYIOIIUX PacnpOCTPEAHEHHIO 1iJIa-
MEHH, H AJAA OXJaXJAeHHd KOPNYCHBIX KOHCTPpYKIHH cyxHa. Ee
NIPUMEHSAIOT AJA 3allUTHl OTKPBITHIX 1aay0 MapoMoB H CYIOB THIA
«pO-pO», IpPEeNHA3HAYEHHBIX JUISl IIePEBO3KH NOIBHXHOH TEXHHKH,
3anpaBJeHHON TOMJIMBOM, a TaKxKe JJIs 3alllHTBl NPOEMOB H BOJOHE-
NPOHHNAeMBIX IBeped, He HMEOUIHX [1POTHBOMOXKAPHOH M3OJMAUHH.

CucrteMy BOAOpAaCHHJEHHUA OBOPYRAYIOT 1A MOAAYH
BOJABl K PAaCHBbIIUTENbHBIM HAaCAAKAM, YCTAHOBJAEHHBIM ISl TYUICHHS
noxkapa pacneiaednold eofod . B MKO u moukopacneirennorl godod,
T. €. JoBeleHHOH 10 TyManooO6pasHoro (IUCMEepPCHOr0) COCTOSIHUS, —
B OTCEK4X KUAKOro TomauBa. TOHKopacOLieRHas BoJa Co3fuaeT
B TOIWMIHBHBIX OTCeKax OOENHEHHYIO KHCJOPOAOM Cpely, W TopeHHe
He nopnepxuBaercs. CHCTEMY BHITOJHSIIOT B BHAE KOJABIEBBIX Ma-
THCTpased U3 MeJlHBIX TPYO € YCTAHORJEHHBLIMM Ha HUX uepe3 1,2—
[,6 M BojopacneLiuTesiMi. KonblieBbI€ MaTuCTpatH PacloJaraioT
Mo BHICOTE OTCeKa spycaMmu He Gonee weM uepe3d 5 M. Boma B maru-
CTpanb I0jJaeTcsi OT AaBTOMATHYECKH BK/MIOYEHHOro Hacocda. Kpome
OCHOBHOT'0 Hacoca 0053aTebHO JIOMKEeH YCTaHaBAHBATECS Pe3epBHbIM.
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Jn51 TOHKOT'O pachblIeHHS BOJBI
INPHMEHSAIOT CXaThil BO3AYX
noa nasaenuem 0,6—0,8 Mlla
(6—8 krc/cm?).
CnpHHKNnepHasa cH-
CTeMa HeoOXofuMa AJA MO-
Ja4yH BOIBI K OPOCHTEJbHBIM
HacajlkaM, KOTOpHE BKJOUYa-
IOTCS aBTOMATHYeCKH NpH Mo-
BBIIEHHH TeMIepaTypel B OX-
pPaHsieMbIX . NMOMEHEHUAX JIO
3aJlaHHOM BEJHUUHMHBI (B KHUJBIX
1 cayxe6rpix — q0 80 °C). Oc-
Puc. 8.15. CnpHHKJepH: @ — C METasJIH- HOBOH CIPHHKJIEPHOH CHCTEMEL
eCKHM 3aMKOM; 6 — Co Crexasumof koa- SIBJAETCS  cpuHKJAEp  (pHC.
60i1. 8.15) — pacnplasomas BORY
/ — wryuep (xopnyc); 2 — pumapparma; 3 —  gHacajfKa C JIEFKONJIABKUM 3aM-
CTEKNAHHKWA knanliaH, 4 — paMa, § — Boxopac-
NuIETENLHas PO3eTKa; 6 — MeTaldJHYecKHE 3sa- KOM, OTKprBa}OIIJ.PIM BBIXOHO
MOK; 7 — CTeKJsfHHasi KonGa BO}IﬂHOﬁ cTpye u3 TpYGOHPO'
BOJla IPH JOCTH>XEHHH 3a/laHHO#H
tremnepatyprl. CymecTBYIOT CIPHHKJ/IEPR! C 3aMKOM H3 JIETKOIJIABKOIO
MeTaJ/1a WJIH CO CTeKJsIHHOH Kosboi, HarnoJHEHHOH 1IBETHOM JIerko-
pacuiMpsiomeicss KHAKOCTbIO. [IpH NOBBHILEHHH TeMNepaTypel Me-
TAJJMYECKHH 3aMOK IJIaBHTCSl, & KoJsiba Jonaercs, H U3 COPHHKAEPa
nocTynaer pacnblieHHast Boja. CIpHHKJEPEl pa3MeilaloT Ha paccTod-
HUH He Gosiee 3 M APYr OT jApyra Tak, 4ToObl BCE NOBEPXHOCTH OXpa-
HSIEMOTO MOMEIEHHS PaBHOMEPHO OpOLIaJHChb. Tpy6onpoBOA CIpHH-
KJepHOH CHCTeMH JOJiXKeH Bcerja ObITh NOA JaBJEHHEM.
CucreMa nmapoTymeHnH'sa NpelHasHayeHa JJIs1 MOAAYH
BOJASIHOTO HACHIIEHHOTO Napa B OXBadeHHbie NOXapoM TpY30BbIC
TPIOMBI, T4HKH, KOTeJbHule oTiesenuss W np. [lap, 3amnoMHAIOWHH
3TH NOMelIeHHs, co3laeT atMocdepy, HE NOAAEPXKHUBAIOULYI0 TOPEHHUS.
Jlisi napoTylieHHsl HCOOJB3YIOT HACBHIULEHHBIH Nap NOJA AaBJEHHEM
0,6—0,8 MIla (6—8 krc/cm®) oT raaBHOTO HJIH BCIOMOTATEIbHOrO
KOTJI0B. [1apOnpoH3BOAMTENLHOCTD KOTJA AOJMXKHA ObITh NOCTATOYHOH
Jist nofaun 1,33 Kr napa B yac Ha Kaxabii Ky6omeTp ofbema Hanbob-
Iero oxpaHseMoro nomemienusi. CTaHIMH NMapoTYUIEHUs,, B KOTOPHX
pasMelliens pacnpejiesuTe/bible KOpOOKH € 3anOpPHHIMH KJamnaHaMH,
pacnonaratror B MKO, nazctpoiikax, py6Kax H IpyruXx JErKoA0CTYyI
HHX Mectax. OT pacnpeaenuTenbHOM KOPOOKH CTAHIHH NapoTyleHHs
B KakIoe OXpaHseMoe IOMelleHHe MPOKJaJHBaloT TPYGOnpoBOA
u3 Tpy6 Anamerpom ne menee 15—25 mm. Ha rankepax AJsi SKOHOMHH
Macchl U YIpPOIIEHHS CHCTEMbl 3TH OTPOCTKH HAYT MPSAMO OT Maru-
CTPaJIbHOTO TPYOGONpPOBOLA, NPOJOKEHHOTO TOJ TEPEeXOAHBIM MOCTH-
KOM. [l MOBBLILIEHMS XHMBYYECTH CHCTEMBI HA MarHcTpajJbHOM 1"'py60-
npoBoAe yepes Xaxinie 30—40 M, a TaKXKe 1O KOHLIAM CpejHEH Hal-
CTPOHKH NpeLyCMaTPHBAIOT OTCEYHbIE KJamnaHel, KOTOpble B HOpMaJb-
HBIX YCJAOBUAX TNOCTOSIHHO OTKpPHITHL. CHcTeMa napoTymieHds OT/IH-
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$Puc. 8.16. CHCTeMBbl NEHOTYIIEHHS: @ — € BHYTPEHHHM NeHoo6pa3o-
BanneM; 6 — C BHEHIHHM TEHOOGPasOBaHHEM.

] — pesepByap; 2 — 6GanJOH CO CXaTHIM BO3AYXOM; 3 — TpyGonpoBoj INo-
JagH CXaToro BO3AYyXa; 4 — TpPpy6onpoBoj CYHOBOR CHCTEMREl CXATOrO BO3-
Ayxa; § — pelyKUHOHHMR KJanaH; 6 — NpeaOXpPaHHTeAbHRI® KaanaH; 7 —
TpyGOnpoOBOR NORAYH CXATOIG BO3AYXa AJS NeHoobpaszosaHu#A;, 8 — Tpy6o-
NPOBOJA MOJaYH CXKAaTOro BO34yXa AJIA BLITECHEHHS JXHIAKOCTH H3 pesepByapa;
9 — neHonposoX; 10 — ru6kuii wnaur; I/ — cTBoA; 12 — pacceHBaTelb;
18 — MarHcTpanb BOASIHOIO TNOXapOoTYWeHHs; [4 — cMecHTeNb, /5 — neHo-
npoBoA; 16 — OTPOCTKH; I7 — PYYHOH BO3AYIWHO-HEHHWH CTBON

YaeTcsl MPOCTOTOH M JeleBH3HOM, HO HMEET M HEJOCTATKH: OHA OMAacHa -
IJIsl XKM3HH JIOJed, BO3MOXHa mopua rpysa M oGOpyJOBaHHS HAachl-
LIEHHEIM IADOM, TIO3TOMY €10 MOXKHO NOJIb30OBATHCS TOJIBKO B 3aKPBITHIX
NOMEIIEHHAX. ' :
Cucrtrema neHoTyweHdHda llpy TYyWeHHH TOPALIHX
HedTeIIpoAyKTOB Haubosee 3dxpeKTHBHaA mojaua OrHeracsiulell NeH.,
KOTOpasi MOKPBLIBAET TOPSILLYI0 NOBEPXHOCTb HJM 3aNOJIHSET OTCeK,
oxBaueHHbIH noxapoM. Ilena npeacrasssier cofoil slueHcTO-NJAEHOY-
HYIO CTPYKTYPY, 06pa3oBaHHYI0O MHOXECTBOM IY3LIDLKOB [asa, pas-.
JNeNeHHEX TOHKHMH IJIEHKaMH XMJAKOCTH. Dilaropapst HeOOJMBLIOMY
yaenbHoMy Becy (okousio 0,1 r/em®) orHeracsinasi meHa Jierko yJIepiKH-
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[IHBAETCH € BO3AYXOM, 06pa3yﬂ newy.
I\paTHocm OOBIYHOH BO3AYIIHOH Mexaﬂnqe-
ckofi nemnl Kosebrercs ot 6: 1 go 10:
(B 3aBHCHMOCTH OT THNA nexxooépaaoBaTenﬂ)
B nochaexnee Bpems AJId TYWIEHHS NOXa-
pOB  IPHMEHSIOT TaKXKe 6bICOKOKPAMKYIO
8030YLUHO-MeXAHUYECKYI0 TIeHY ¢ KDPATHOCTBHIO
ot 100 :1 mo 1000 : 1. Ee noayuawr H3
nenoo6pasoBarelisl MOBHIIEHHOH KOHIEHTpPA-
H¥H H BMECTO OOGBIUHEIX BO3AYLIHO-NEHHBIX
CTBOJIOB HCIMOMB3YIOT CHEeNHaJbHBIE BEICO-
KOKpaTHpie neHoresepartopu IIIB  (cra-
DHOHADHLIE H MEPEHOCHBIE).
TpyGomponoi  CHCTEMEI BO3AYIHO-Me- Puc. 8.18. Cxema cucTeMsl 06beMHOr0O

XAHYYECKOTO MEHOTYIIEHHS MpPOKJIAJLIBAIOT

XHMHYCCKOTO TYINEHHA.
MEX]Y CTaHIHAMH, Pa3MellaeMbIMH OOLIYHO

] — GanyioH © OTrHeracHTeJMbHOR XXHJ«

B pa3nIX pafioHax cyaHa (puc. 8.17) HHTEH: KOCTBIO; 2 — Ga/ljIoH CO CXaThiM BO3-
CHMBHOCTE IIOJlauH pacTBOpa Ha KaXABIH  gyxom; d — TpyGonpoboj C€XKaToro Bo3-
KBaJpaTHRIA MeTP TJIOMIAJH OXpaHsAeMoro  Ayxa; 4 — pexayxuﬂ%ﬂﬂﬂﬂ K-'lar:faﬂ: 5 —

MarHCTpaibHLIR TpyGOnpoBOJ; — mnpe-
nomemelus. perjamentupyercs [IpaBuiamu LOXpaHnTenbHe Kianam: 7 — pasrpy-

Peructpa CCCP n konebsercs oT 0,6 10  soummie TpyGonpoBoss, HAymHe B OXpa-
6,0 J/MHH B  3aBHCHMOCTH OT BHA2  HfeMhe noMemeHus

He(TENPOAYKTOB H THNA IeHooGpasoBa-

Telng AaA oObuHOH meH’ d ot 4 go 6 a/mun — paa 100-kpatHoft.

Cucmema XumuuecKozo neHOmyuleHUA, YCTYNAIOWAs N[O HAJEKHOCTH
H yIO6CTBY 3KCIVIYaTallMH BO3LYIIHO-MeXaHHYECKOH, HA HOBBIX cynax
OCBIYHO HE NPHMEHSAETCH.

Kpome cTaumoHapHOH CHCTEMBl BO3JyLIHO-MEXaHHYECKOro TYIlle-
HHSl H [EPEHOCHHIX BO3JYUIHO-NEHHHX CTBOJIOE, HAa CyJaXx HMEITCHA
[eHHbIE YCTAHOBKM — XHMHYeCKHE HJH BO3[YUIHO-MEXaHHYECKHEe —
MECTHOrO 3Ha4YeHHS.

CHcreMa O6GBEeMHOTO0 XHMHYECKOTO TYIiIe-
HH A — oJHa H3 Haubosee >(hGHEKTHBHEIX NDPOTHBONOMXKADHBIX CH-
CT¢M — npejHasHadeHa AJs MOJAYH JIETKOHCNApSIOmHUXCs OrHeracu-
TeJIBHHX JKHAKOCTeH H3 IIMCTEPH, XPAHM/HUL M 6a/JIOHOB B TPY30BHIE
TPIOMHI, MAIIHHHEE, KOTEJbHblE M ADYTHE [IOMEUeHHS AJs TYIIEHHS
noxkapa NYTEM 3alOJHEHHS 3THX DOMelleHHH napamMH >XHIKOCTH.

B KauecTBe OrHeracHTeJbHOA MXHAKOCTH HCIOB3YIOT XJanouel 13Bl1 u 114B2
win coctaB B®-2, cocrosmuit u3 27 % (no macce) xnajgona 114B2 u 73 % 6pomucToro
stuna, Pacuernass HopMa pacxofla XKujakocTd coctaBaser 0,20—0,31 xr/m® B 3a-
BHCHMOCTH OT HA3HayeHHs OXPAHSEMOTO MOMEI[EHHS H THIA OTHEracHTeJLhHOM XKHA-
KoCTH, Jsia coctaBa B®-2 oHa pasua 0,215 kr/m3.

Cucrema COCTOMAT H3 GaJIOHA C OTHeTAaCHTENBHOR XHAKOCTBIO, HaXOAALIEACS
B HeM ToA JapjeHneM He Godee 0,2 MIla (2 krc/em?), m TpyGonpoBOAOB, HAYLIHX
B KaxJoe oxpausemoe nomemenne (puc. 8.18). )KuakocTs noflaercs no Tpy6onpo-
BOAY C NOMOWIBIO CXKATOTO Bo3Ayxa noj Aaeneruem 1,0—1,2 MIla (10—12 krc/cm?)
H pacnuisercs IO IOMENEHHIO 4epe3 paCNBUIHTEeJIbHEIE TONOBKH, YCTAaHOB/JEHHHIE
B BepXHe#i 4acTH NoMelleHus (NPH BHCOTe NOMelieHHst GoJlee 5 M pacmuIHTeNH pac-
NOJIaral0oT B HECKOJNBKO fIpycoB). Ha CTaHOMH XHMHYECKOrO TYLIEHMs pasMelaioT
He MeHee ABYX 0a/UIOHOB C XKHAKOCTBIO H IBYX GalIOHOB CO CKATHIM BO3JYXOM.

CHcreMa YyrAE€KHCJAOTHOTO TYyIDeHHS NOAET
XKHJKYIO YLJEKHCJOTY K3 0alioHoB B TI'py3oBele TpioMbl, MKO m
KJNaJloBble XPaHEHHS JIETKOBOCIJIAMEHSIIONIMXCS MaTepHaNoB IJs TY-
IIeHHA noXkapa NyTeM 3aloJHEeHHs 3THX NOMEIleHHH ra3oo6pasHol
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yriaekHcnoToR. OGe3BoXKEeHHYI0 YIJIEKUCIOTY XPaHAT B CTaJbHBIX
6anoHax eMKoCTbio Mo 40 s (25 KU YIJIEKHCAOThI), KOTOPHIE OGBIYHO
rpynnupyiorT B Gatapes, no 10—12 wr. B Kaxuoh. Banaons coob-
IAITCA € KOJAJMEKTOPOM, OTKYJa B KaxAOe OXpaHseMoe NoMelleHHe
HJeT He3aBUCUMBIH TpybonpoBoX. bartapen ycTaHaBIHBAIOT B IOMeLle-
HMHM CTAHLOWH YTIJVIEKHCJIOTHOTO TYUIEHWS — B HajacTpofike uian pyOke
C HeNOCPeACTBEHHBIM BBIXOLOM Ha OTKpHITYIO- nanyOy. IIpu Gosbmom
3amace YIJIEKUCJNOTH GaJJIOHb pasMellalT B JABYX CTAHLHAX. yrJe-
KMCJIOTHOTO TYIIEHHS, MAaKCUMAJbHO YJaJeHHBIX APYr OT Apyra
no AnauHe cyiaHa. Beicokoe nabiaenHue B Gasmmonax (cseime 10 MIla)
H BO3MOXHOCTb CaMOIIPOM3BOJBHOI'O BBIXOAA YIVIEKHCJOTH H3 6aJ-
JIOHOB NIPEICTABJSET OMNACHOCTh A HAXOAALUXCHA HA CYAHE JIOofeH.
[loatoMy cefiyac cucTeMy YIJIEKHCJOTHOTO TYIIEHHS [PHMEHSIOT
KpafiHe peiKo, B OCHOBHOM JJs TYIIEHHS [O0XapoB B T'PY30BBIX
TpPIOMax CYXOUPY3HBIX CYA0B (HCHOJB30BaTh. € B TaHKaX HAJHBHBIX
CYLOB HeJb3s).

CucTeMa TyueHHUss HHEDPTHBHMU Fra3amMH npel-
Ha3HayeHa AJS [0Ja4YM HHEPTHHIX T'a30B B CYXOUpY3HbI€ TDIOMBI AJ1f
TYIIEHHS] [0XKapa, a B TAHKH HAJHBHBIX CYLOB — JJIf NpeLyIpexne-
HUA 0XKAPa WU B3PHIBA MYTEM 3alOJHEHHS ra3oM 3THX NOMeeHui.
Jnsi mosydeHus MHEPTHOTO rasa Ha CyJax HCIOJb3YIOT BHIXJIONHbLIE
rasbl JBHTaTeJEN WM KOTJOB HJHM XK€ YCTAHaBJHBAIOT CHENHaJbHbIE
reHepatopnt rasa. Mueptubifi ras He foskeH coiepxartb Gogee 5 %
KHCJIOPOZa; B HEM He JOJ/KHO ObITh OKHCH YI/epoaa W APYTHX Foplo-
yyx npumMeceli. [losy4aor ero B reHepatrope myTeM CXKHUTAHHS TOI-
JuBa. 3aTeM ero o4uiiaioT, oxJaaxaawTt 1o 40 °C, ocywaioT u nojamT
B OXpaHsieMoe IIOMelleHHe; B CYXOrpPY3HHE TPIOMbl — B HHXKHIOIO
4acTh, B TAHKH — CBepXY. B mocJ/iefHee BpeMs 3Ta cHcTeMa MOJY4YHsIA
IIHPOKOe pacHpoCTpAHEHHE. :

CucTeMa nODOpPOMWKOBOTO TYyIUE€HHSH MNpelHAsHa-
yeHa JJIs TYUIEHHS 10XKApPOB B NOMENIeHHsIX aBaPUIAHBIX HCTOYHHKOB
3HEeprHH, [eHepaTOpPOB HWHEPTHOTO rasa, KJaJoBBIX JErKOBOCIJIAMe-
HAIOWUXCS MaTepHAJIOB, aHrapax, rapaxax, maayfax T'py30BBIX OT-
CEKOB ra3oB030B H T. 1. CHCTEMA COCTOHUT H3 CTAHIUH C pPe3epByapaMH
orgeracsmero Mopomka, 6aJJoHaMH Ta30HOCHTEJS U paclipelesy-
TeJIbHBIM KOJIIEKTOPOM, IOCTOB TYIIEHHS, TPyOONpPOBOAOB W apma-
TYPBl A4 MycKa CUCTEMBL U IOJAYH NOPOIUKA K roctaM. B kauectse
OrHeracsiliiyX MOPOUIKOB Yallle BCEro HCHOJIb3YIOT NOPOIIKH Ha OCHOBE
6uKap6oHATOB HATpPHS WJIM Kajus, a Takxe dochata aMmonus. B ka-
yeCcTBe Ta30HOCUTeNsl OOBIYHO NPUMEHSIOT a30T WJIU APYrofi WHePTHHIH
ras. Ilogjaya nopomka B MOMEIIEHHS] OCYLIECTBJSETCS 4Yepe3 pacibl-
JIUTEJIH.

CucTeMB DNDOXMApPHOMNW CHTHAJMAHM3AaIHH HIPAOT
BaXXHYI0 POJib B OOlleM KOMILTEKCE IPOTHBONOXAPHBIX MePONpPHATHA
Ha cyaHe. PasnnuaoT cuewaausayur ob6Hapyscerus noxapa, T. e.
nojauyy CuMTHaja ¢ MecTa BOSHHKHOBEHHMS [I0)Kapa B LEHTpaJbHBIA
noxapubit moct (HIII), cuerasuszayurw onosewyerus — ysenomnenue
3KHIlaXa H [acCaXHpoB O BO3HHKHOBEHHWH MoXkapa Ha CyJAHE — H
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cuzHaauzayuw  npedynpexclerus — yBeaomJe-
HHE SKHNAXKa, HAXOAALIETOCsl B OXPaHsIeMOM
MOMEIEHHH, O INycKe B JeHCTBHE CHCTEMBI 4
ofbeMHOr0 noxapoTtyumenus *. Bece cyna Jnoa- “Ql\
xkHbl HMeth IIITII, B KOTOPOM COCPENOTOYEHDBI NN
npHMEMHBEE CTAHLHMH CHTHAJH3alUH oOHapywxKe-

HHS U curHaausanuu onopellenusi. LTI pac- AN &\(H
NOJATaloT MU B pyJeBol pyOKe, HJIH B JPYTHX » i, o
[I0CTaX, WMEIOUUX HENOCPEACTBEHHYIO CBSI3b Y l

<—/

TI1 ]
TTTTTT
D,

C pyJIeBO#, M HECYT B HHUX KPYIJIOCYTOUHYIO I \
BaxTy. s [0

Cucnaausayus 0GHApydeRUs noxapa pas- ™
JeNsieTcsi Ha ABTOMATHYECKYI0 H PYUHYIO.
ABTOMATHYECKYIO YCTAaHABJIHUBAIOT BO BCEX KH-

JBIX H CJHyXeOHbIX IIOMEUIEHUSAX, KJaJOBhIX,
NoCTax YHpaBJEHHS, NOMEIIEHHAX AJA CYXHX 3/
Ipy30B, 32 HCKJIOYEHHEM TpIOMOB, He 000py- £
JOBAaHHBIX CHCTeMOH OOBEMHOrO TYILEHHHA,
a TaKxKe TOMELIEHHH, B KOTOPBIX MOJHOCTBHIO
OTCYTCTBYET ropioudas cpeja.

CyluecTByOT daexmpudeckue W Obimossie
CHCTeMBbI aBTOMATHYECKOH CHTHAJH3aUMH 0OHA-
pyXeHUA. DJIeKTPUUECKHE CHCTEMBI COCTOSAT
U3 JAaTYHKOB-H3BelllaTe/iell, KOTOpLIe aBTOMATH-.
YeCKH CHTHaJM3HPYIOT B PYJEBYIO PYOKY HJH
B CHelUHaJbHBIH MOMXADHHHA MOCT O mOosABJe-
HHM JbIMa, IOBBHILIEHHMH TeMNepaTypel HJH
NOABJEHHH OTHA B KOHTDOJHDYEMOM [LOMe-
IEHHUH. v

JEIMOBBIE CHCTEMHL Ha CTapbiX CYJAaxX NO- Puc. 8.19. Curnanpuui
JaloT 3aAbLIMJIEHHBIH BO3AYX B CHEIHAJbHBIA  wxad. ) '
mkad, ycTaHOBJIEHHBIH B DyJeBOi pyOre (puc. [ — cMotpomoe  crexio;

A 2 — tpy6a H3 OTCeKa;
8.19) M KOHTPOJNHDYIOUHHA 3aABIMASIEMOCTD 3 — auR3a; 4 — sepKador

Bo3nyxa Ha cyane, Cefiuac. JJIsi KOHTPOJS f,,;or’,’:,“"a; 6 — enta-
3aEIMJIEHHOCTH MOMELIEHHA NpUMEHSAIT ¢oTo-
ONTHYECKHE H pafHOaKTHBHBIE NPHOOPH. MIX ycTaHABIMBAIOT B CAMMX
KOHTPOJHPYEMHIX MOMEIIEHHAX, OTKYAa OHH H MOAAIOT 3/EKTPOCHT-
HaJbl O MOSIBJIEHHH JBIMA B pyJeByio py6ky u B LI,
Kpome nepeyucsieHHBIX CpEACTB CHTHaJH3aUHH OGHApYMKEHHS
B KOPHAOpP2X MMJIBIX, CJIOYXeGHBIX M OOLIECTBEHHBIX I[IOMELUEHHH,
B MAIUMHHEIX H NMPOH3BOACTBEHHBIX MOMEIEHHAX, a TAKKE Ha OTKDHI-
TBIX TIpYy30BBIX mnany6ax YCTAHABIMBAIOT CleUHaJbHble JATUHKH-
H3BEIATENH, KOTOphIE NPHBOAATCS B JeHCTBHE BPYUYHYIO.
Cuenanrusayusn onosewerus coBMellaetcs ¢ oOLIECYJOBOM aBpasb-
HOH CHTHAJIM3allMel M CJAYXKHT AJIsl NOJA4d CHTHAJIOB OTIEJIBHO nac-

* O6beMHBIM TYIIEHHEM NOXKapa HashlBAlOT TYIIEHHE NYTEM 3alOJHeHHS o6beMa
OXPaHSeMOrc [IOMEIIEeHHs MapaMu HeBOCIVIaMEHSIIOIIHXCS MHAKOCTeH HJIH rasaMi,
KOTOpPHE CO3MAI0T CPefy, He MNOANEpPKUBAIOMYIO [OPeHHe.
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caxHpaM H 3Kunaxy. K Hefl oTHocATcA KOJMOKoJMa TpoMKoro God,
CBETOBLIE CHTHAJLI, cHpeHbl. B kauecTsBe AyGuupyloulero cpeicTsa
NPEAYCMOTPEHA BO3MOXHOCTb NPHHYAHTENILHOTO BellaHHsa 10 paiHo-
TPaHCJASLLHOHHOH CETH.

Cuenanrusayuro npedynpescdenus 060pyLYIOT TOJILKO B OXPaHSAEMBIX
cucTeMax OOBEMHOrO TYILEHHs IOMEUIeHHA, B KOTOPBIX IIPU HOpMaJb-
HOH 3KCIIyaTalud HaxoAsTcs Joid. CHrHanu3auus BKJOYaeTcs
AaBTOMATHYEeCKH NPH NyCKe CHCTeMbl NIOKAPOTYLIEHHS ¢ TaKHM pacye-
TOM, YTOOBI JIIOAH MOTJIH HOKHHYTh IIOMElLleHHe [0 MOMEHTa NOJA4H
OTHeracsimero BellecTBa. B JonosHeHHe K T'POMKOMY 3BYKOBOMY
g}dmany BKJoyaeTcsi ceetoBoe Tabno: «as! ¥Yxomu!» uan «llap!

xonul»

§ 8.6. Cucremul GuiToBOro BofocHaGHEHHR

Cuctemamu ObLITOBOrO BOAOCHAOKEHMS HA3LIBAOT TPyNRy CHCTEM,
npeiHd3Ha4YeHHbIX IJis obecrieyeHuad X03HCTBEHHO-OLITOBBIX H CaHH-
TAapHBIX HYKJ CYA4Ha IpecHOd H 3aGoprTHo# BogoH. K 3Tof rpynme
OTHOCATCA CHUCTEMbl OBITOBOH NPECHOH BOJBI, NHUTHEBOH, MBITHEBOH
BOJBI, OLITOBOH ropsiuefl 4 ObITOBOH 3a6OpPTHOH BOJMIL.

B coorBerctBuu ¢ CaHHTapHBLIMH TIDABHJIaMH CyAa AOMKHBI OHITh o6ecnedeHnl
B JIOCTATOYHOM KOJIHYECTBEe NMPECHOH H MbITReBOH BOZo#. Tak, MODCKHe cyAa, CoBep-
ImapHe pefickl ¢ yAajeHueM ot Gepera 6o/ee deM Ha 100 Mu/ip H NPOROJKUTE/EHO-
cTpi0 Gosiee CYTOK, NO/KHHI HMCTh 3anac npecHol BoAut no 100 J1 Ha yesoBexa B CYTKH
(40 11 mutweBoit u 60 s MuITheBo). Ha cynax nomyckaeTcs 06 beIHAATL CHCTEMBI IHThe-
BOH M MBITbEBOI BOJBI B OJHY, HA3BIBAEMYI0 CHCTeMOH OB TOBOH mpec-
HO# BOJABL; INpu 3TOM TpeGyercsi, 4ToObl MbITLEBAs BOZA IO YC/IOBUAM XPAHEHHS
H Ka4yecTBY COOTBETCTBOBAJA IHTHEBOH, T. e. AoskHA OblTb NpPECHOH, 4YHCTOH, Tpo-
3payHOR H He COJEpXKaTh BPEJHBIX NPHMecel H MHKDOOPraHH3MOB.

CucrtemMa nNHTbEeBOH BOJAB CIYXKMT MIA OpUEMA,
XpaHeHHs ¥ NOJAyd NUTbeBOH BOABI Ha KamOy3, K IHTbeBLIM (QoHTaH-
YHKaM H yMbIBaJIbHHKaM. OHa cocToMT u3 BKJIaJHbIX HHCTEPH, Haco-
€OB, NHEeBMouucTepun (rugpodopa), TpyOONpPOBOLOB M3 OLUHKOBAaH-
HBIX BOHOTa30NpPOBOAHLIX TPYO H BOAOpaCIpPEeNeNUTENbHBX YCTPOUCTB

X | | X T2 5 b

J
Vi

Puc. 8.20. Cxema cucTeMBHI NMUTHEBOH BOAH.

1 — panmeHoR TpyGomnposox; 2 — IHCTePHa 3amaca NHTLEBOA BoAb; J — TPYGonposox
OT LIHMCTEPHBl 3armaca K HacoCHOH ycTaHOBKe; 4 — DYUYHOH Hacoc; § — UeHTPOGEemHBIA 371eX-
TpoHacoc; 6 — rrApodop (NHeBMoUHCTepHa); 7 — pese JaBjeHHs, Yynpasasmwollee paGoTol
SJEeKTpOMOTOpPa Hacoca; § — HanmopHasd MaTHCTpaJb NHTbeBON BOAb; 9 — BoJOpa3GopHLe
yorpoficTea (norpebutenn)
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(puc. 8.20). Ha cyane npeaycmMaTpuBalOT He MEHee IBYX HHCTEDH
fIHTbEBO# BOJBl C HAJEXKHBIM 3alUTHBIM IOKPBITHEM — IEMEHTHHIM
pacTBOPOM, MOJIH3TH/IEHOBOH MJIEHKOH, STHHONEBONH KPAaCKOH H T. NM.—
H CHaGXEeHHBIX BOJOMEDHBIMH CTEKJAMH HIH AUCTAaHIHOHHBIMH YDOB-
HeMepaMe ([OJb30BaTbCs (YTIUTOKAMH 3alpelieHo).

[TuTheBYI0 BOAY NPHHHUMAIOT B LHCTEPHHI uYepe3 BLIBEJEHHHE HA
OTKPBITYI0 nanyby TpyObl, KOTOpble THOKHMH LLIAHTaMH, NPHCOEAH-
HSAIOT K TOPOACKOMY BOJONPOBOAY. POXKKH npHeMHBIX TPYO BHIBOASIT
Ha 400 MM BbIlI€ OTKPHITOH Naqy0bl H 3aliHIIAIOT OT MONAAAHHS MOD-
CKOH BOJBI, 2 Ha T'yCbKax BO3AYIIHBIX TPYO LMCTEPH MpPECHOH BOABI
[pefyCMaTPHBAIOT TOMOBKH C GUILTPAMH K 3alIKTON OT MOPCKOH BOJIHI.

sl mojfepxkaHUsl B CHUCTEME NOCTOSIHHOrO JaBJe€HHS MpeaycMma-
TpPHBAIOT 2udpogdhop, T. €. TePMETUYECKH 3aKPHITYIO IUCTEPHY, 3anol-
HEHHYIO BOJOH H CXKaThIM BO3JYXOM, KOTODHIH MO Mepe 3anojHeHHs
rugpodopa Bojo#l cxkumaercs Ao 0,3—0,35 MIla (3—3,5 krc/cm?).
Bo3jiyx mojaeT NUTHEBYIO BOAY B CHCTEMY A0 TeX NOp, NOKa JaBjeHHe
B ruapodope He ymager jo 0,12—0,16 MIla (1,2—1,6 krc/cm®), nocae

4Yero - aBTOMaTHYECKH BKJIIOYAETCS BOASHOH HAacocC H I‘HleOCpOp CHOBa

3anosHsercsi. BBIKAoyaeTcss HAacoC TakxkKe aBTOMAaTHYeCKH — IIpH
yBeJIHUEHHH JaBJEHHS Bo3AyXa B rujpodope cBepx yKasaHHOTO.

Ha cynax wmamoro BOJOH3MEILEHHS TPHMEHSIIOT YIPOIIEHHYIO
CHCTEMY MHUTbEeBOH BOABL: BMECTO THApO(Opa HA MOCTHKE YCTaHABJH-
BAIOT 3aMOJHSIEMbIH HAacocoM HamoOpHHIH 6ak (pacxoiHyi0 LHCTEpPHY),
M3 KOTOpOTO BOJAA CaMOTEeKOM MOCTYNAeT K MNOTPEOUTENsM.

J1s pauTenbHOro XpaHeHHsS NHTHEBOH BOJHI B CHCTEMe MNpeay-
CMaTpHBAIOT baxmepuytOnyr Yycmanosky (xaopaTop, GaKTepHLHAHBIC
JaMnbl W T. II.), HO Jaxe TNOCJ€ CHenHajbHOi 0OpabOTKH XpaHHThb
Boay 6omee 20—30 cyTok Heab3sl. Ha cynax, obaaparomux Gosbuioi
AaBTOHOMHOCTBIO W HMEIOIHX Ha GopTy Gosblioe KOJHYECTBO JIOAEH,
3amnac MpecHo# BoAbl NpHHMMAOT Ha 15—20 cyT, nono/aHss ero 3aTeM
OT ONpECHHUTEJbHOH YyCTaHOBKH. ONpeCHeHHYIO MODPCKyIO Boay (ee
paspemaetcsi 6paTh B Mope He Ouixe 25 Muab ot Gepera) ofessapa-
XHUBAIOT M MHHEPAJM3YIOT, T. €. HACHILAIOT ee MHUHepaJbHHIMH CO-
JIMH AJIA TIpUAAHHSl el BKYCOBBIX KauecTB.

CucTeMa MBTbeBOH BOJB [0 CBOEMY YCTPORCTBY aHAMO-
TAYHA CHCTEME MMHTbEBOH BOJABI, OJHAKO MBITBEBYIO BOAY AOMYCKaeTcs
XDaHHTh B KOPHYCHBIX IIMCTEPHAX, NpeAyCMaTpHBasi 3allUTy ee OT 3a-
TPA3SHEHHs] 1 NOpYH MOA JelcTBHeM Temya. Bo u3bexxanue samepsa-
HHUSl B 3MMHEE BpeMsl LHMCTEPHBl MBIThEBOH BOJABI OOOPYAYIOT 3MEEBHU-
KaMH Tojorpesa (0T X03sHCTBEHHOro naponposoja). MerrbeByto Bogy
NojaloT TOMbKO B 0OaHH, BaHHBlE, AYIIEBYIO, TipayeyHnle, KaMOy3wl.
B yMBIBaTbHMKHM MBITBEBYIO BOAY NOABOAMTL 3ampelleHo (Tak Kak
€e HeJb3s HCHOJNb30BaTh AJ51 NHTbsl), OHA JOJNXKHa GbITh NHTHEBOTO
KAa4yecTBa.

CHcrema 6HTOBOH ropsuel BoOJB CAYRUT LA
IEHTPAJHM30BAHHOTO CHAa0XKEHHS TopsAdYel npecHoll BONOH - X03s1H-
CTBEHHO-OBITOBBIX MoTpebuteneli. Boay moforpeBaroT B CHEHATbHOM
BOJOMOJoTpeBaTese W npu temnepatrype 60—70° HanpamJaswOT C Io-
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MOILbIO Hacoca ropsiyell BOAL MO KOJbLEeBOMY Tpy6onposoay K mo-
TpeGUTeNAM.

Cucrtema 6biTOBOH 3a6GOpPTHOH BOJB HeobXo-
JHMa A5 nojayH 3a6opTHOH BOAM K MecTaM ee noTpe6/eHHs (BaHHH,
AylleBele, TyaleThl) H IJS MBITbsl Naay6bl, 8 TAKKe AJsi OXJaXIEHHS
pPa3JHuHBIX TenJOOOMEHHBIX amnnapaToB. B OT/AMYHMe OT OCTaJbHBHIX
3Ta CHCTEMA He MMeeT 3aMacHBIX IHcTepH. B kauecTBe Hacoca oGBIYHO
HCHOJB3YIOT TMOXKAapHEIH Hacoc JH60 YCTAHABJIMBAIOT ABTOHOMHBIH
Hacoc 3a6OpTHOH BoAH ¢ MHeBMOUHcTepHOH.Tpy6orpoBox 3a60pTHOM
BOJBl HM3rOTOBJAIT U3 TPYO, 061afaromUX BHICOKOH KOppPO3HOHHOH
CTOBKOCTBIO — CTaJbHEIX, OIHHKOBAaHHBIX, MEAHBIX, MeJHO-HHKeJe-
BEIX, NOJIM3THAEHOBBIX HJIM XK€ CTAJbHBIX, (yTEPOBAHHBIX [OJHITH-
JIEHOM.

§ 8.7. CTo4HbI® CHCTEMBI

CTOUHLIMM CHCTEMaMM HA3HLIBAIOT TPyNNy CYJAOBHIX CHUCTEM, CO-
CTOAILYIO H3 CHCTEeMB CTOYHB X BOJ, CHCTEMB Xo-
3AHCTBeHHO-OBTOBBX BOJ H CHCTEMB IIIH-
raToB OTEKPHBTHX mnaday6. OHH npenHasHaueHH MAIA
ylajieHHs ¢ CyJHa Pa3jiMyHbIX CTOYHBIX BOJ (M3 YHHTA30B, NIHCCYapOB,
BaHH, YMBbIBaJbHUKOB, PAaKOBHH M JPYTHX CaHHTAPHBIX H XO3fH-
CTBEHHO-GBITOBBIX NMPHOOPOB), a TaKxe BOA, NOMaAaloNIMX Ha OTKpHI-
Teie naay6wl. B cBA3u ¢ TeM, uTo 1o CaHHTAPHBIM NpaBHJIaM H Tpe6o-
BaHUAM MexIyHapoAHOH KOHBEHIMH MO NpejoTBpalleHHIO 3arpsi3He-
HHA ¢ cylos 1973 r. cOpacbiBaTh 3a 6OpPT CTOYHBIE BOJBI IIPH HAXOXAe-
HHH CYIHa B NOPTax, KaHalax H NpHOpexHOH 30He 3aNpeleHo, Ha
Cylax nNpelycMaTpPHBAIOT CHeLHaJbHble LHCTePHBI, eMKOCTH KOTODBIX
JOCTaTOYHH 151 c60pa CTOYHO-(peKaJbHBIX BOJA B TedeHHE TPeXCyTou-
HOM cToAHKH (50 /1 cTOUHO-(heKaNBHBIX BOJ| HA YEIOBEKa B CYTKH).

CToyHble BOIBI MNOCTYNAlOT B LUCTEPHH CAaMOTEKOM H OTKauH-
BalOTCA H3 HUX HACOCAMH, KEKTOPAMH HJIM CXKATHIM BO3AYXOM B Ge-
peroBbie pesepByaphbl, IpfA3€OTBO3HBE INANaHABl HJIH B OTKPHITOE
mope. [/ nepHOAHYeCKOH OYHCTKH WHCTepHH 0GOPYAYIOT CHCTEMOH
06MBIBa M NpPONapHBaHHUs, a BO H30exKaHue 1epernoJHeHHs — crelHalb-
HOH cHruajgusaudefl o sanonHeHuu umcrepHsl Ha 80 %. Buikiio-
YarTCA HAcOCHl aBTOMAaTHYeCKH, NIPH 3anoJHeHHH nuctepHbl. Ha cos-
peMeHHHBIX cylax o6opyiyroT oTBeyaromue KOHBEHIIMH YCTaHOBKH AJs
OYHCTKH U 00e33apaHBaHHA CTOYHBIX BOJ, MO3BOJAIOIIHE IPOH3BO-
IUTh cOpoc o6paboTaHHBIX CTOYHBIX BOA B Mope. OGpaboTka CTOYHBIX
BOJL OCYMIECTBJIETCA GHOMOrHYECKHM, 3JEeKTPOXHMHYECKHM, (H3HKO-
XMMHYeCKMM H APYIHMH MeTOlaMHy.

Tpybonposoder cmounsix cucmem W3TOTOBJSIOT K3 MELHBIX HJIH
CTANIbHBIX OLWHKOBAaHHBIX TPY6 ¢ JaTyHHOH HJH OGPOH30BOH apma-
Typo#. DaHoBblii TpyGonpoBoa (anameTpom He Mexee 100 Mm) He foJ-
JEeH HMeTb TIOpH3OHTaJbHBIX YyuacTKOB (ykaon He Menee 0,05 %)
H pe3KHX H3rH60B H noBopoToB. CTOYHBIE TPYGOIPOBOL MOXET GhITh
MEeHBIEro AMameTpa, H K €ro NpOKJajKe TpPelbsB/SAIOT MEHee Xe-
CTKHe TpeGoBanHA. [IN YNpoWeHHs CTOYHOM CHCTeMBl TaJIbIOHBI
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Puc. 8.21. CxeMa CTOYHON CHCTEMBI.

1 — ¢danoBHRl TpyGonpobox; 2 — CTOYHHA TpYGonpoBoiw ‘3 — Gop-
TOBas 3axJonka; 4 — Tpy6a, Haywas ¢ npaboro Gopra; § — wnHrart;
6 — BopstHOH saTBop {CH(OH); 7 — nHccyap; 8 — CTOYHAsA LHCTEp-
Ha; 9 — Hacoc, [0 — BHI'OPOAKA CTOYHOR LLHCTEPHH

CTApAIOTCsl PacrosiaraTh MO OAHONH BEPTHKAJH H T'PYNIHPOBaTh B OI-
peneNeHHBIX pafoHax. CTPﬂKH H3 TaJbIOHOB H JAPYTHX CAHHTAPHO-
rurHeHHYeCKHX MOMELIeHHH, KAK NPABHJIO, He pa3pellaeTcs IpOBOAHTh
yepes XKHJble H OOllECTBEHHBIE MOMELleHHs, KamOy3, NPOBH3HOHHBIE
Kamepe!, Mefbsiok M T. 1. B ciyyae kpafinefi Heo6XoAuMOCTH TPOXOAs-
HlMe yepes 3TH NoMellleHHs TPYOONMPOBOABl CTOYHBIX CHCTEM JAOJKHHI
OBbITh TILATENBHO 3BYKO- M TEIJIOH30JTHPOBAHBI, H HX CJefyeT pa3MeIllaTh
B ClelHANbHBIX BLIFOPOJKAX.

OT/IMBHBIE OTBEPCTHSI CTOYHBIX CHCTEM BBIBOJAT OOBIYHO HA JIEBLIH
60pT Ha BbicoTe 300 MM HajJ rpy3oBoil BaTep/unueli, NTpUeMHHKH BCeX
JAPYrux cHcTeM 3a60OpTHOH BOAB pas3MelllaloT Ha npaBoM OOpTy.
Brixoaxoe oTBepcTHE OTIHBHOFO TPyGONpPOBOAa CHAGXKAlOT HEBO3BPAT- -
HOH 3axJionkKo#. YTo6w npefoTBpaTHTb NIPOHHKHOBEHHE HENPHSATHBIX
3aDaxoB B TaJbIOHBI H YMBIBaJbHHKH, Yy CAHHTapHEIX NPHOOPOB
yCTaHaBAMBAIOT BOAsiHOM 3aTBOP, 06HuHO cubouHOro THna (puc. 8.21).

CHcTeMa WnUrarToB OTKPHITHIX Nany6 COCTOHT M3 yCTa-
HOBJIEHHBIX BJOJIb GOPTOBOH KPOMKH maJny0bl (mo BaTepBeiicy) mmnura-
TOB, NE€PEeXOAslIHX B BEPTHKAJbHBIE CIYCKHbIE TPYOBI, HAYLIHE
B. JIbsiJIa, CTOYHEIE KOJIOAURI HJIH BHIBOAMMEIE 3a GopT B padoHe Ipy-
soBoi Batepsuuud. llnuraTthl cHaGxeHbl ceTKOH JJs 3aMTH CHYCK-
HBIX TpYS oT 3acopenus. Ha Tpy6ax, Benymmux B Jbsjia M CTOUHBIE
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13 — TenyHA SAIQHEK;

6 — pacnpeflesIHTeNbHas
10 — HeBO3BpPaTHO-3anOP-

——— iy — —

5 — cenaparop;

9 — KOHAEHCAUHWOHHHIA TrOpPULIOK;
12 — Tpy6ONpPOBOA KOHAEHCAUHOHHOHA BOARI;

—— — _.4‘.__4 ——

a — OIHOMPOBOAHAS; 6 — ABYXNPOBOAHASA.

4 — npegoXpaHHTeNbHHE KJanaH;
8 —- rpeaxa;

3 — MaHOMeTp;
7 — TPYGONPOBOA CEBEXero napa;

11 — pacnpenesnuTesbHast KOpo6Ka ¢ Sa&NOPHHMH KJanaHaMHu;

14 — KoupeHcaTHHE Hacoc
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Puc. 8.22. IpuHUHNHANLHBEIE CXEMB CHCTEMH HapOBOTO OTOIJIEHHSA:

1 — paposofi KoTed; 2 — PeAYKUHOHHHHA KJanaH;
KOpOGKa C 3aNoOpHLIMH KJanaHaMH;

Hulft KJanaH;

KOJIOAUH, YyCTaHaBJHBAIOT
IIHraThl - ¢ THApAaBJAHYeC-
KHM 3aTBOpOM, NpeloTBpa-
IIAIOIHM ~ OPOHHKHOBEHHE
HENPDHATHBHIX 3anaXxoB H3
TpioMa H TpybGonpoBoja
CTOYHOH CHCTEMBI; B HEKO-
TOPHIX HNOMELNEHHAX Npelny-
CMAaTpPHBAIOT INNHTATH C OT-
CTOHHHKaMH M  3alOpHBIM
YCTPOHCTBOM.

§ 8.8. Cuctemnul
MHKPOK AHMATA

K sroit rpynne cucreM oT-
HOCATCA CHCTEMEBI OTOILIe-
HHA (napoBoro, BOASIHOTO H
BO3JYLIHOTO), BEHTH/ALHK
H KOHJMIHOHHPOBAHHA BO3-
Ayxa. OHH mnpeJHa3HaYeHbl
JASl CO3JaHus H moJiepxka-
HHS B CYAOBLIX HOMEINEHH-
AX HeoOXOAMMBIX napaMer-
POB BO3AYIIHOH CpEJH.
CucTtembi oTOMIEHH T O0€-
cneyuBaior oforpes CyJlo-
BHIX MMOMENIEHHH B XOJOJHOE
BpeMs roza. Ha cyaax npu-
MEHSIIOT NapoBble, BOASHHIE
H BO3JYyLIHblE CHCTEMBI OTO-
IJIeHHs, a TaKXe OTOIJe-
HHE C IIOMOILBLIO 3JIEKTPO-
TpesioK, MHTaeMbIX OT Cy-
JIOBOH 3JIEKTPOCETH.
CHucTtemMy mnapo-
BOTO OTONJEHHH
NPUMEHSAIOT B MAaLIMHHBIX
OTAEJNEHHAX H MAacTepPCKHX,
CAHHTapPHO-OLITOBLIX H CaHH-
TapHO-THTHEHHYeCKHX  IIO-
MeleHHAX, KJAaloBHIX, pe-
JKe — B KHABIX, ofuecT-
BEHHBIX H CJYXKeOHBIX IIo-
MELIEHHAX, 38 HCKJIOYEHH-
eM IOMelleHHH, HMEIOHX
o6opynoBaHHe H NPHOODHI,
KOTOPBIE BHIXOJAT M3 CTPOs
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Puc. 8.23. TpelxkH .cHCTeM napoBOTO H BOASHOTO OTONJIEHHS: Q —
yyrynnasi Jurtas; 6 — crajpHasi ABYXDSAJAHAsS, 8 — PAJHATOP

nol JelcTBMeM Mapa B cJydae mnpoTedek (WUTypMaHCKas H pa-
JMOpYOKH, TpPAHC/ASAUHOHHAS, THPOKOMIAcHasi, My3blKaJbHHE ca-
JIOHBI, 4 TaKXe [OMEIEeHH s, OTAeNaHHbIe IEeHHEMH NOPOAaMH ;LepeBa)
Jnsi mapoBoro OTOIIEHHSA HCHOMB3YIOT CYXOH HaChIEHHBIH nap
noy fasienuem a0 0,3 MIla (3 krc/cm®) oT IIaBHHX, BCIIOMOraTeNBHBIX
HJIM yTHJIM3aLHOHHHX KOT/I0B. CHCTeMa COCTOMT M3 mapopaclpeieni-
TeMbHOH cTaHLMH, pasMemaemoit B MKO, cnenuanbHbIX BHTOpOAKaX
HWJIM HHmax, tamM0ypax H T. m.; I'peJokK M TpyGenpoBopoB. Pelyk-
IHOHHBIA H [pPEJOXPAHHTENbHBIH KJ/amaHbl COXPAaHSIOT 3aJaHHOe
JaBjeHHe napa H NpeNOTBPAWIAIOT ero MNOBBILIEHHe NYTeM CTPAaBJH-
BaHHUSl H3JHIIHEro napa B aTtmocdepy.

PasinyaoT 0ZHONPOBOJAHYIO M ABYXNPOBOAHYIO CHCTEMEI NAapOBOrO
oronnenus. Ilpu oduonposodnott cucmeme (puc. 8.22, a) rpenkm
BKMOJAI0TCA 110C/E/I0BATEIbHO OfHA 34 IpYrof, TaK, 4TO Kaxnas
nocdeyoliasi I[HTaeTcsl CMecbl0 napa H KOHJIeHcaTa, 06pas3oBas-
mwerocs B mpexsluymell rpenake. Ilpu  deyxnposodnod cucmeme
(puc. 8.22, 6) Bce rpesiKH BKJIOYAIOTCS MNapajjeNbHO APYr Ipyry
MEXJy MarucTpasblo CBEXEro mapa ¥ MariCTpanblo KOHAEHCAUHOH-
HOH BOAH. KoHIeHcanHoHHas BOJa C IOJHOCTBIO CKOHIAEHCHDPOBaH-
HBIMH B KOHAEHCALHOHHOM TOPLIKE OCTaTKaMH Napa MocTymaeT B Tell-
JBIA SIHK, a OTTyda — B KoTeJ. JByxnpoBonHas cucrema 3¢pdeKTus-
Hee M HaleXHee ONHONPOBOAHOH, HO caoxHee M Ha 256—30 % Ta-
xKeJee.

[Tpy mpoksiazxe nmapoBoro OTOIJIEHHsS! TOMEUIEHHsi OZHOrO padoHa
CyJHa C NMPHMEPHO DABHLIMH TEMJONOTEPAMH OOBLELHHSIOT B T'PYIIIHL.
[Tpy sTOM B KakAy0 IPYNmy CPesOK Iap MNOCTynaeT depe3 penyk-
IHMOHHBIA KJanaH OT MarucTpaad ¢eexero mapa. llapopacmpenens-
TeJbHAs1 CTAHUMA OOCAYXKHBAET HE TOJABKO CHCTEMY MapoBOr0 OTOI-
JIeHHs, HO M XO03fAHCTBEHHBIH MapoONpoOBOA, NOJAIOWIMH Map B mpauey-
Hble, KaMOy3, CYLIMJKH, K BO3LyXONOLOTPEBATEIsIM CHCTEMBl BO3AYyLI-
HOTO OTONJIEHHS! H KOHIMLHOHHPOBAaHHA BO3AyXa (B X03aHCTBEHHHIH
naponpoBoA nojaercs nap noA Aasienuem 0,5 MIla).
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B KadecTBe OTONHTEJbHBIX NPUGOPOB B CHCTEME MapOBOTO OTOIM-
JIeHHS| IDHMEHAIOT paduamopst u epeaxu pebpucmoeo mitna (puc. 8.23).

TpyOonpoBoJ H3roTOBJASAIOT W3 CTaJbHBIX HJH MENHHIX TpYO:
MarucTpajbHbli — nHaMeTpoMm A0 80 MM, OTPOCTKH K OTONHTEbHBIM
npubopam — guamerpom 10—25 mm.

K HeZocTraTkaM CHCTeMbl NMAapOBOTO OTONJIEHHS CJELYEeT OTHECTH:
myM INpH TOAaye Mapa, HEBO3MOXKHOCTb INOJYYHTb CTaOHJBHBIH
TENJIOBOH pEXHM, YTO BPEHO OTPAXKaeTcs HAa CAMOUYYBCTBHH JIofell,
NpUropaHHe INbUIH HA TpeJKax H3-3a BBICOKOH TeMmnepaTyphl napa,
CYXoCTb BO3AyXa B o00OrpeBaeMoM IOMEIEHHH.

CucrTemMa BOASAHOIO OTONJE€HHSH, HCNONB3YIOIAS
B KayecTBe TEMJOHOCHTEJS BOLY, Harperyio 10 70—95°, no ycTpoicTBY
OYeHb NMOXO0Xa Ha CHCTeMY NapoBOTO OTOIJIEHHS; B HEH JIHIUb OTCYT-
CTBYIOT NpUOOPHl H apMaTypa, HMEWIHEe <«NapoByl0» CHelIHPUKY
(KOHIeHCAalMOHHBIE TOPIUKH, CEnapaTopbl, PEAYKUHOHHbIE H IpeMo-
XpaHHTeJNbHBIE KJanauel). [opsiuyio BOAY MOJY4aloT B BOAONOJAOIpe-
BaTeJe H MOJAIOT NO HamopHoMy Tpy6onpoBOJY B TpeJKH H pajua-
TOPEl TAKOTO XKe THIIA, KaK H JJ/Isl MapOBOro OTOMNJEHHS; OTAAaB TeIIo,
BOJA BO3BpallaeTcsl B BojomnojorpenaTenb. L{HMpKyaAaLHA BOLHI B CH-
cTeMe ofecreynBaeTCs CIelHaJbHbIM HHPKYJISIHOHHEIM HACOCOM (NpH-
HYAHTe/JbHAH LHPKYJIsUHS) HIH Gnarofaps pasHOCTH AaBJeHHH ro-
psiueii H orpaboTaBileil BoIbl (€CTECTBEHHAs] LMPKYJALHSA).

CucTeMbl BOASIHOTO OTOIVIEHHS OhIBAIOT 00HOmMpybHbiMu W 08YX-
mpybrubimu. Tak Kak Moj BAHSIHHEM TEMIIEpATyphl H3MeHseTCs o0beM
BOJAH, K HANOpHOH Maructpa/i BOASIHOTO OTONJIEHHS NOAKJYalOT
pacmupurenbHeii 6ak. Ecau 3ToT 6ak coobmaercss ¢ atMochepo,
CHCTEMY HAasbIBalOT OMKpeimoti, €CJAH He coobliaercsd, — 3axpoimoil.
Ha GoabmunHcTBE CyIOB NPHMEHSIIOT OTKPBITYIO CHCTEMY, IpHUeM
pacUIHpHTeJbHBIA 6aK pasMellaloT BO3MOXKHO Bbllle. 3aKpEITasd CH-
cTeMa HCIOJIb3YeTCsl TOJbKO HA HeGOJIBIIHX CyAax H KaTepax.

Tpy6onpoBoa cHCTeMBI BOASTHOTO OTOIJIEHHS MOHTHPYIOT H3 CTajb-
HBIX BOJOTa30NpOBOAHEIX TpyO AuamerpoM 20—80 MM.

BonsHoe oTomjeHHe uMmeeT psii NpPEHMYLLECTB Nepej NapOBbIM:
6eCIIyMHOCTb, T[HTHEHHYHOCTb, CTabHJBHOCTD TEINIOBOIO peXHMA,
GesonacHocTb. Ho oHO GoJiee rpoMo3fKo, TsxKesJee H HEHAJEKHO
B YC/JIOBHSIX HH3KHX TeMIlepaTyp (BO3MOXKHO 3aMep3aHHE BOJABL B TDY-
6ornpoBozax).

CucremMa BO3JAYyMWHOTO OTONJEHHS OCHOBaHA HA
oforpeBe mOMEIEHHH TemJALIM BO3AyXcM. B HacTosiiee Bpemst ee
COBMEILAIOT C CHCTEMOH BEHTHJSLUH HJH C CHCTEMOH KOHAWIHMOHHPO-
BaHHSl BO34YyXa H KAaK CaMOCTOSITE/IbHYIO HA CylaX He NPHMEHSIOT.

CHcTeMa BEHTHJSIUHH NpH3BaHa NORAEPKHBATb UYHCTHIH, CBEXHH
BO3lyX B XHJHIX, CJHYXKeOHBIX H OOLLECTBEHHHIX NMOMEUIEHHSX, B IPY-
30BBIX TpIOMaX H TaHKAaX, B MNPOBH3HOHHLIX KJANOBHIX, YAAJSThb
CKOIVIEHHE Ta30B M3 KoddepraMoB, aKKyMyJsATOPHHX U T. A. Iloaa-
BaeMbli B IIOMELIEHHs HApYXHHIA BO3AyX crnelHaJbHOH 06paboTke
He nojBepraercs.
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CucreMa BeHTHJMSIIMH MOJ-
pasfessieTcss Ha o6uecydosyio
H GeHMUAAYUIO PABAUYHBIX NO-
mewenuil w nocmos. Pasiyua-
10T €CMECMGeHAHYI0 W UCKYC-
cmsernyo eenmuaayuo. Ilpn
€CTECTBEHHO! BEHTHJIAIINH BHU-
JKeHHe BO3/lyXa BHI3BIBAETCA
PA3HOCTBIO . TEMIIEPATYP HJIH
BeTPOM, KOTODBLIH, BO3JEHCT-
BYSl Ha clielHaJbHbE BEHTH-

JAUTHOHHBIC IFOJIOBKH — JI€-
(arexTopEI (pnc. 8.24), BTA- Puc. 8.24. Bentuasiuuodnsie JgeduiexTopsl

rHBaeT HJH BLITATHBaeT BO3-
IyX M3 BeHTWJIUpyeMOoro mnomemleHus. Ha coBpemeHHBIX cyaax
©CTECTBEHHYI0 BCHTHJAUMIO IIOYTH HE MpHMeHsOT. B kauecte
MCKYCCTBEHHBIX NOOYAHTENEH IBMMKEHHS BO3AYyXa HCIOAL3YIOT IEH-
TpofekHLle H OCeBble BEHTUJIAITOPH! C 3JEKTPO- HJH TYypGONPHUBOAOM.
B  noMemenusx ¢ 3arpH3HEHHBIM BO3JYXOM — B KYDHTEJLHHIX,
KaM0by3ax, H30/s1TOpax, CaHy3JaX, AKKYMYJSTOPHBIX — NPHMEHSIOT
BOIMANCHYIO eeHmuAsyuo. lloMmellleHusl, B KOTOPHIX BCErAa JOJKEH
OLITh YHCTHIA BO3AYX — KAalOThl, CaJIOHBI, MOCTHI, MeAGJIOK, — 060OpY-
AYIOT 80ysHol sernmuasyued. Ilaa obecneyendss ycTOHYHBOrO MPHTOKA
BO3/lyXa MCHOJB3YIOT KOMOUHUPOBAHHYIO CUCTEMY, T. €. B OLHOM H
TOM 2K€ TMOMEIEeHHH OJHOBPEMEHHO OGOPYXYIOT M BAYBHYIO H BBITAXK-'
1y10 BEHTHJISINHH, KOTODBIE NO3BOJSIOT YAaJAdTh 3arpsisHeHHBIA BO3-
JAYX H OpeloTBpALlaTh pacnpoCTPaHEHHE 3amaxoB 0O CYAHY.
I'pysoBble TproMbl HHOTZA OOOPYILYIOT €CTECTBEHHOH BeHTHJsUHEH,
IPH FTOM BAYBHBIE JieIeKTOPBl Y CTAHABIHBAIOT Y KOPMOBLIX MepeGopoK,
a BBITSIKHBIE — ¥ HOCOBHIX. PedpuikepaTopHbIe TPIOMBI CHaGXKalOT
HCKYCCTBEHHOH BeHTHJSIHEH.

CrcTeMbl BEHTH/ISILHH OOBIYHO BBINOJIHSIOT 10 TPYNNOBOMY NPHH-
nuny, o6beAHHsAS B TIPYNNBl OJHOTHIHBIE N0 NapaMeTrpaM BO31yXa
noMelleHHsl B IIpeleax OJHOH BepTHKAJbHOH NpOTHBOMOXKAPHOH
30HEl M OJIHOTO BOJIOHENPOHHIAEMOT'O OTCeKa.

Ha cynax, nepeBo3sirluMX CKOpOMOPTSIILHECH TPY3Bl, a TakkKe
B TNPOBHU3HOHHBLIX pedpH:KepaTOPHLIX KJAAJOBLIX TNPHMEHSIOT C H-
CTeMy OXJaXJAeHHUsa Boajgyxa (aspopedpHxe-
panuu). Bo3gyx, BayBaembli B 5TH MOMELIEHHS, OXJaXKAaeTcs
Jubo B pe3ysnbTaTe NpOJAYBaHHs €ro uepe3 chnelnualbHble Temao06-
MEHHUKH, OXJaX[aeMble B CBOIO ouepelb C MNOMOLLBIO pedpHKepa-
TOPHBIX MAIlKH, JHOO HENOCPEACTBEHHO B OOC/YKHBAEMOM IOMEIle-
HHH, B KOTOPOM YCTAHOBJIEHBI CHelHaJiblble .6aTapen ¢ XJaJOHOCH-
TeJIEM — PacCoJIOM.

Yt1o6pl yunie COXPAHUTL TPY3, 4 TAKXKE YMEHBLIUHTH KODPO3HIO, B CYXOI'py3HBIE
TPIOMB! U TPY30Bble TAHKH TONAIOT OCyuiernbili 8030yx. Bo3nyx ocymaioT, mponyckKas
ero yepes BO3NYXOOCYIUHTENEAYIO YCTAHOBKY CO CNENHANbHHIM XHMHYECKHM BJaro-
norJoTHTENleM (ancopbenTom), poJs KOTOPOrO BLINOJHSET XJIODHCTHIH JIHTHH, CHJIH-
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Karejp, ¢depporels H Apyrue BemecTBa. [IpakTHKyeTcsi OOBEJHHEHHe BO3JYXOOCY-
LWHTEeABION YCTAHOBKH C CHCTEMOH HHEPTHBIX Ia3oB; B 5TOM CJydae B Ipy30Bble IOMe-
HIeHHS NOJAaeTCss He OCYIIeHHbIH BO3LYX, a OCyLUeHHbE HHEPTHbIE T'a3kl, YTO He TOMbKO
Cnoco6CTBYeT YMEHbIIEHHIO KOPPO3HH, HO H IOBhIIAaeT IPOTHBONOXKApHYIO 6esomac-
HOCTB.

CucreMa KOHRMIHOHHDOBAHHS BO3JyXa, IOJYYHBIIAS IUHPOKOE
pacnpocTpaHeHHe Ha MODCKHX CcyAax, Heo0xoiuMa JIJjsi CO3LaHHSA
B MOMeELEHUSX, I'VIaBHBIM 06pa3oM XKHJBIX H OOLIECTBEHHHIX, BO3AYIU-
HOH cpefnl 3aJaHHOR TeMIepaTyphl H BJAXHOCTH He3aBHCHMO OT
BHEIIHHX YCJOBHI. B 3TOH cHCcTeme coyeTaroTcsl NPUHLHIE AeACTBHA
CHCTEM BEHTHJSLMH, OTOIIEHHs, OXJAXAEHHA H OCYIIEHHS BO3AYXa,
[HO3TOMY B MOMEIleHHAX, HMEIOUHX CHCTEMY KOHIHLHOHHDOBaHHA,
HUKAKHX APYTHX H3 YNOMSHYTHX CHCTEM HE YCTaHABJHBAIOT.

CucreMy KOHIHLUHMOHHPOBaHHS OOOpPYIYIOT B Ipeaeax KaxAoro
BOJOHENPOHMIIAEMOTO OTCEKa; TPYNIY MOMELIeHHH o6c/ayXKHBaer
OIMH LEHTpa/JbHEIE KOHAMLHKOHep. Hekoroprle momemenus (Hanpw-
Mep, KaIOT-KOMIIAHHS, CaJIOHB)) MOXET OOCHYXKHUBAaTh aBTOHOMHBEIH
KoHauuuoHep. KoHAHLHOHED COCTOHT M3 BO3AYIIHOro ¢uJbTpa, Ka-
JopudepoB (NepBHYHOTO H BTOPHYHOI'O), OXJaJuTeNsl BO3AYyXa, YBJIaX-
HHUTeJs] M BJarooTAeNuTeNs. B 3uMMHee BpeMs mocTynawolluil CHApYXH
XOJIOAHBIH BO3AYX NOJNOTPEBaeTCs M YBJaXKHSETCA; B JeTHee BpeMs
BO3AYX OXJaxJaloT H ocylaiT. B momelleHun 3ajaHHble mapameTpH
BO3ZyXa NOAJAEPKHBAIOTCA ABTOMATHYECKH G IOMOLLBIO CIieLHaJ/bHBIX
peryasiTopos.

B pa6ote cucremsl Kox-muunomposax-mﬁ BO3/YyXa MOXHO HCIOJb-
30BaTh aTMoctepHEI BO3AYX, a TaKxke, YAaCTHYHO, BO3AYX OGCIYXKH-
BaeMOro noMellleHHs (peUHPKY/IAHHOHHBIH BO3AYX).

Pasnnuaror JBa OCHOBHEIX THNIA CHCTEM KOHAHLHOHHPOBaHHS
BO3JyXa: HHU3KOHANOPHYIO (HH3KOCKODOCTHYIO) H BLICOKOHANIOpHYIO
(BBICOKOCKOPOCTHYI0).

Husxonanopras cucmema (puc. 8.25, @) COCTOMT M3 KOHIHIHOHEDA,
BEeHTHJIATOPOB, MarucTpajbHOro prGOI‘IPOBOL[a H MECTHBIX OTpOCT-
KOB C BO31yXOpacnpelelHTe/IIMH. 3acachbiBaeMbli BJYBHEIM BEHTH-
JATOPOM HapyKHBIA BO3AYX IMOCTYHaeT B KOHJMIHOHep, o6pabarhl-
Baercs H 4epe3 MarHCTpaibHbll TPYGONpOBOA MOJaeTcs K BO3AYXO-
pacnpeseantenaM, OTKyAa NonafaeT B oOCayxuBaeMble NOMELIEHHS.
H3 nomeuienuit BO3AYX yAaaseTCsl BBHITSXKHBIM BEHTHIATOPOM, NPHYEM
OKo0JIO %/3 ero cHOBa mocTynaer B KOHAMLHOHeP. Tak Kak NpH TakoH
cxeMe moJiHas oOpaboTKa Bo3JyXa OCYIIECTBAsSETCA B LEHTPaJbHOM
KOHIHIMOHEPE, TO BO BCe NOMEINEHHsS NOCTYNaeT BO3AYX C OAHHAKO-
BLIMH NapaMeTpaMH; MO3TOMY JAHHYIO CHCTEMY IIPHMEHAT s
NOMEIEHHH, B KOTOPHIX He TpefyeTcd HWHAWBHAYaJbHOH peryJu-
POBKH, — KalOT-KOMIIaHHA M JApYrue OOLleCTBEHHEIE NOMELIEHHS.

Buicokornanoprasa cucmema (puc. 8.25, 6 u 8) KOHIHUHOHHPOBAHHUA
oT/iinYaercsi GoJiee BBICOKOH .CKOPOCTHIO NoOfadyu Bospyxa (20—30 m/c
BMecTo 10—15) u GonbumuM ero Hanopom. Ee mpumeHsiior B nomelne-
HHUAX, TPeOYIOIIHX HHAHBHAYaJbLHOIO PEryJIHPOBaHHS TeMIepaTypH,
U BHIOJHAIOT WJIH 1O OOHOKAHAAbHOW, WIH OBYXKAHAALHOL cxeme.
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Puc. 8.25. CucreMsl KOHAMI{HOHHDOBAHUS BO3AYXa: a — HH3KOHANODHASH;
6 — BEICOKOHATOPHAH OJIHOKAHAIbHAMA; 6 — BLHICOKOHAIOPHAST IBYXKaHaJbHAs.

! — BEHTHJATOP BHITSXKHOHA;, 2, 8 — 3acjoHKa, 3 — KaHaJ BHTHKHON; 4 — KaHaja
pEUHDPKYJANHOHHOIO BO3AyXa; 5 — KaHaJ NpHeMa HaDYXHOIo Bo3lyXa; 6 — (HIBLTD;
7 — BO3AYXOHarpesaTeJb (nepBHUHMN); 9 — oxJaAHTenab; [0 — BO3AYXOYBJa>KHH-
TeAb; I/l — BJArooTAeNHTeNb; [2 — BO3AYXOHarpepaTeJb (BTOPHYHHIH); /3 — BEHTH-
JA9Top BAYBHOH; /4 — HanopHeH MarHcTpaJbHEI BO3AyXonpoBoA; /5 — BosAyXopac-
NpeaesHTeNb; [6 — KalOTHHA KOHZHUHOHep; /7 — KaHas XoJOZHOro Bo3xyxa; 18 —
KaHaJl TenJoro Bo3AyXa; /9 — KAIOTHHHE CMecHTe b

247



B nepBoM cinyyae B LEHTpPaNbHHIE KOHIHLIHOHEP IMOCTYNAET TOJIBKO
HADYXKHBIH BO3AYyX, KOTOpHH JOBoOAAT A0 Temneparypu 10—15°
H 110J, IOBbIIIEHHBIM HANOPOM HOJAIOT B MeCTHHIE (KalOTHBIE) KOHIH-
I[HOHEPHI, NpeAcTaBJspuIHe CcO60H BOAsIHREE KaJsopudeprl; 3aech
BO3JyX BTOPHYHO NogorpeBaercs mo 20—25°, O6paGoTaHHBI TaKuM
06pa3oM BO3AYX BBHIXOAMT H3 KAKTHHIX KOHIMUHOHEPOB ¢ MOBHILIEHHOMH
CKODOCTbIO, MOjcachiBasi NPH 3TOM BO3AYyX M3 loMelleHusi. [locnen-
HHH, MPOXOJs Yepe3 KOHJHIHOHEP, TaKxkKe I0)Bepraercs NOAOrpeBy
(MM oxJaXKAEHHIO — B 3aBUCHMOCTH OT BpeMeHu roja). Takum ofpa-
30M OCYIIECTBJIAETCH PEUMPKYJALUA H MECTHOE PEryJHpOBaHHE TeM-
nepaTypsl.

Ilpu AByXKaHa/nbHOH cxeMe K IOMELIEHHSIM [0 IBYM MapaJsljeb-
HBIM MarucTPasisfiM MO 0T MOAOTPETHIA U XOMOAHBIA BO3AYX, KOTOPHIH
MOXHO B pasHbIX NpPONOPUHUAX CMEIUHBATh B KAalOTHBIX BO3AYXO-
pacnmpefenuTesnsx.

§ 8.9. CneuynanbHbie CHCTEOMbB TaHKepOB

B ornuyue oT Bcex APYTHX THIIOB CYJIOB TaHKEPH MMEIOT pPsij clie-
UHOHUIECKHX CYNOBBIX CHCTeM, CBSI3aHHBIX C XapaKTepOM NePeBO3H-
MOro rpy3a, HanpuMep TPy30BYI0 M 3aYHUCTHYIO CHCTEMBI, CHCTEMBI
aBTOMaTH3UPOBAHHOTO YNpaBjieHUs TPY30BBIMH ONepauusMH, MOAO-
rpesa rpysa M MOHKH TaHKOB, ra300TBOJHbIX TPY0, AMCTAHUMOHHOTO
3aMepa ypOBHsi Tpya3a.

I'pysoBasg cHctema (puc. 8.26) obecneunBaeT npuem H BbIAYY
HedTH U HedpTenpoayKToB, OHA COCTOMT H3 TPY30BHIX HAcocoB (MOpIU-
HEBBIX MJH LEHTPOGEXHBIX ¢ MapOBBIM MWJH 3JEKTPOIPHBOLOM),
pasmeriaeMblX B HACOCHOM OT[EJEeHHH, H I'PY30BOr0 MarucTpajbHOrO
Tpy6onpoBoja, JUHEHHOTO WM KOJbLEBOTO THNA, C OTPOCTKAMH.
Huamerp rpysosoro tpy6omposoga 200—400 MM, Ha cynepTaHKe-
pax — mo 800 mm. [nst ympouieHusl cXeMbl FpYy30BOH CHCTEMbl H
yMeHbIIeHHs ee Macchl Ha TaHKepax HHOIAa NPHMEHSIOT TaK Hasbl-
BaeMyto Oecmpybryro. epy3oeyio cucmemy € TEePeNyCKHBIMH KIHHKe-
TaMH. Ha coBpemeHHBIX TaHKepax-NpOAYKTOBO3aX 3a pyGexOoM 4acTo
IPUMEHSIIOT TaK HAa3blBaeMble NOZPYNMHbIE HACOCHL, PacliojaraeMble
B [DY30BBIX TaHKAaX.

IlpuHuMaloT rpy3 Ha TaHKep, KakK NpPaBWIO, ¢ HOMoLbio Gepero-
BEIX HACOCOB, a BBEITPYXKAOT — C MOMOLbIO CyAoBeIX. YTOGH cokpa-
THTb CTOSIHKY CYZAHa IIOJ BBHIIPY3KOH, HAa TaHKePax yCTaHABJUBAlOT
TPY30Bble HacOChl BO3MOXKHO 60Jblliefl NPOU3BOIUTENBHOCTH — JO
2500—5000 /4. dnsi moJHO# OYUCTKH I'PY30BbIX TAHKOB OT OCTAaTKOB
He(TeNPOAYKTOB CJAYKHUT 3a4HCTHAsI CHCTeMa, BHINOJIHsAeMass U3 TPYO
AuamerpoMm 80—120 MM u ob6cayXuBaeMasi NOpPILIHEBBHIMH HacoCaMu
HeGoJbIIOH Tpou3BoAHTeNbHOCTH. Ha TaHKepax, uMmeroLiux ABoHHOE
JHO, OYHCTKA TAHKOB OT OCTaTKOB Ipy3a 3HAYHTENBHO YNpPOLIAeTCs
61arofapsi ycTPOHCTBY MOJI BTOPHIM JHOM CTOYHBIX KOJIOAUEB. YTpaB-
JIeHHE I'DY30BBIMH ONlepallUsIMH OCYLIeCTBJsIeTCA AHCTAHNHOHHO — H3
nocra ynpasinenust rpysoBbivu onepauusamu (ITYTO).
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Bepznss nasyda

- ' Puc. 8.26. Cxema rpy3aosoft
v ° M 3aYHCTHOH CHCTEM HA TaH-
s Hoe

——

Kepe, MepeBO3AIeM HeCKOJb-
KO COpTOB Ipy3a.

/ 1 — 3adHCcTHBIE HacocHW; 2 — Ipy-
/ 30BBI€ HACOCHW; & — 3aYHCTHOR
Tpy6onposod; 4 — rpysosoft Tpy-
GonpoBoA; 5 — GBICTpOPa3beM-

Hhie COSAHHEHHS XJisA KpenJieHHs

10 11 12
FHGKHX DIJaHroB; 6 — rufKHe
K WJaHTH; 7 — KJHHKeT; 8 — Ma-
va FHCTpa/ibHHeEe TPYOGonpoBCAW Ha
BepxHeRR nanayte; 9 — GHABTPH;
. 10 — cnycKHbHe TpYOH, OTBOAs-
/- —o — )~ ly /— - mue rpys H3 nanyS6HRX TpyGo-

/A

; NPOBOAOB  HENOCPEACTBEHHO B
M !, rpysoBnie TaHkd; 1! — npHeMHHe
/ / OTPOCTKH TIpDy30BOH CHCTEMH €
o -0 (ol KJHHKeTaMH, YNPaBJiseMHMH JIH-
/ / CTAHUHOHMHG, [2 — npHeMHuLE OT-
'/ / / POCTKH 3aYHCTHOR CHCTEMH ©
T I —— = = == =] 7= —~= KJIHHKETaMH, YOpaBJIsieMBMA
/’ Lo - o (o 4 L o Lo AHCTAHUHOHHO
7/
2 / : '
Z___\__._,
Hacocnots wfe”  Tepynna Sl /7 W epyana [ I 2pynna I
omenesue 3 mankal 7 N mahKob maxKob



- Ha HekoTophIX HOBHIX TaHKepax NPHMEHSIOT CHCTeMbl ABTOMA-
TH3HPOBAHHOTO YNPaBJEeHUS TPY30BLIMH ONEPAIHSIMH.

Cucrema nogjorpeea rpysa npeiHa3HadyeHa JJis yMEHbIIEHHS BSI3-
KOCTH TIePeBO3MMEIX HedTENpPOAYKTOB (yMEHBIIEHHe BA3KOCTH objer-
YaeT WX BcacblBaHHe M BbiKauky). Jlnsi mojorpeBa rpysa no AHMILY
TaHKa Ju60 B ero yrjaX YyK/AaJweBalOT clleluanbHble 3MeeBHKH, ITH-
Taloluecs NapoM OT CHCTEMBl XO3HCTBEHHOro NaponpoBOja.

Uto6bl n36exaTb 06pasoBaHHs B3PHIBOOMACHBIX NMAPOB, a TaKXKe
NpeJoTBPaTUTh 3arpsi3aHeHHe MODPsl HedThbio NpH BBIKauKe 6ajsacTHOR
BOJAbl H3 3arpsi3HeHHbIX T'PY30BHIX TAHKOB, N0 NpueMa Hannacra 3TH
TaHKH MOIOT U NPONapHBaloT *. MoIOT TAHKH ¢ NOMOIIBIO CNIENHAIbHEIX
MOIOIIMX MaLIMHOK, KOTOPhle ONYCKAIOT B Ka:KJbIH TaHK Yepe3 ropJo-
BHHY, WIH CTAIHOHAPHO YCTAHOBJEHHBIX THAPOMOHHTOPOB. MamiHKu
HJIM THAPOMOHHUTOPLI PacHBIIMBAIOT TOPSAYYI0 BOAY C MOIOILMMH Be-
mecTBaMHu. KpoMe Toro, Ha TaHKepax HMeeTcsi Clel[MajbHasi CHCTeMa
MoiikH TaHkoB, pafoTamomasi N0 3aMKHYTOMY LHKJAY: MoJaBaeMbIH
B TaHK ropsiuuii (60-—80°) Motomuil pacTBOp OTKAUWBAIOT B ClelHaJb-
Hble OTCTOHHbIE TAHKH, B KOTOPBIX NPOMCXOAHT OTJeNEeHHE OCTAaTKOB
He(pTenPOAYKTOB OT BOJbI, HOCJE 3TOTO OYHIIEHHYIO BOAY NMOJOrPeBaioT
H CHOBa MOJAlOT B TaHK. B Hacrosiiee BpeMs NOJyYuaa IIHPOKOE
pacnpocTpaHeHHe MOHKa TAaHKOB CHIPOH HEdTbIO.

C uenbio yjaneHus nNapoB HedTeNpOAYKTOB, HHTEHCHBHO ofpa-
3YIOLKXCS TIPH Pe3KUX Kose6aHUAX TeMOepaTyp Hapy’»XHOro Bosjyxa
H 3a00pPTHOH BOIEI, B IPY30BHIX TaHKaX # Kodrepramax o6opynyior
cucmemy eazoomeodnsix mpy6. OTBOJ mapoB W ras3oB B aTMocdepy
. M nojava cBeXero Bo3lyXa B TAHKH NPOHUCXOJHUT aBTOMaTHYECKH, C NO-
MOIbIO TaK Ha3blBaeMbiX JbIXaTeNbHBIX KJalNaHOB, uepe3 BEPTHKAalb-
Hele TPpyObl, KOTOpble NPOKJAABIBAIOT BHYTPH MauT WK yCTaHaB/IH-
BalOT OT/eNbHO. BBIXOAHBIE OTBepcTUA TPYO CO clelualbHBIMH OrHe-
BLIMM MpelOXpaHUTeNsIMA pacnosaraior Ha Beicote 10—15 M Han
naJjy6ofi. '

YpoBeHb Ipy3a B TaHKax NpH NOrpys3ke H BHIrpy3Ke KOHTPOJIH-
PYIOT myTeM 3aMepa OGBIYHBIMH QYTHITOKAMH, a TaK:Ke AMCTaHIHOHHO,
¢ TIOMOIUBIO CHCTEMEI JUCTAHIHOHHOTO 3aMepa ypoBHe#l rpysa. [us
3TOr0 HCMOJABb3YIOT MONJAaBKOBble, JOKALHOHHBIE U JAPYrHe YpPOBHe-
MepHl.

KOHTpOJll:H bi€ BOIPOCHI

1. PacckaxuTe O Ha3HAYeHHM H KOHCTPYKTHBHLEIX OCOOGHHOCTAX cHcTeMm: 6aJ-
JIaCTHOH; BOASHOTO MNOXKAPOTYDIEHHA; OGBEMHOTO XHMHYECKOTO FOXAPOTYUICHHS;
CTOYHBIX BOJ; KOHIAHUHOHHDOBAHHS BO3AYXa; TPY30BOH H 3aUHCTHOH HedTeHATHBHOTO
CyJHa.

2. HasoBuTe OCHOBHbIE LBETA MADKHPOBKH CYLOBLIX CHCTEM.

* B coorBeTcTBHH ¢ TpeGoBaHHAMH MeXIyHApOAHOH KOHBEHIMH M0 MpeoT-
BpameHHio 3arpsiaienusi ¢ cynos MAPIIOJI 73/78 Hosule TaHKephl AenBeidToM Goljiee
20 000 T nONMKHBI HMeTh HeaarpsiaHseMbe 6ajiacTHble TAHKM JUISi TIPHEMAa H30JH-
poBaHHOTO bannacra.
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[nasa pessAtan

CYJAOBbLIE
OHEPIETHUYECHHE YCTAHOBHH

§ 9.1. Tunbl, cocTaB ¥ pa3MmeljeHHe CYJAOBHIX
SHepreTH4YeCHHUX YCTaHOBOK

CynoBas sHepreTHYecKasl YCTAHOBKA IPENCTaB/sAeT COGOH CJIOXKHBIY
KOMILTEKC B3aHMOCBSI3AHHBIX MeXaHH3MOB, TeNJOOOMEHHEIX anmapa-
TOB, YCTPOHCTB H TPyGONpOBOJOB, NpejHa3HaYEHHBIX IS ofecleye-
HHS JBUMKEHUS CYJAHA C 33aJJaHHOH CKOPOCTBHIO, a TaKKe /s cHadxKe-
HHS 3Hepruell pas/iHYHLIX MEXaHH3MOB, CHCTeM, YCTPOHCTB H T. M.

OcHoBHas YacThb BbIpabaThIBaeMOH CY/JOBOH 3HepTeTHYecKoH ycTa-
HOBKOH 3HEprHHM pacxXojyeTcsl Ha NepeMellleHHe CYyJHA N0 Bojie MOJ
IeficTBueM ynopa, co3iaBaeMoro pabotoli cydosoeo deuscumean (rped-
HOTO BHHTA, rpeGHOro KoJjeca, KpHIbYATOrO JBHIKHUTENS H T. 1.),
KOTOPHI!l NPUBOJMTCS B ABHIKEHHE 2408HbIM CYOoseim Osueamenes.

Ha cynax npuMeHsIoT B OCHOBHOM JBHraTeNH, B KOTODHIX Mexa-
HHYECKAst JHEeprus BbipabaThiBaeTcsi B pe3ysabTaTe NpeoOpasoBaius
TenJoBOH 3Hepruu, obpasymoleficss NpU CKUTAHHU TOMJIHBA. B 3aBu-
CHMOCTH OT HMCIOJIb3yeMoil paGodell cpejibl TaAKHe JBUTaTeNH, HasbiBae-
Mble T.€ I J1 0B Bl M H, NOJAPA3/e]sioT Ha JBE OCHOBHLIE T'DYMIBI -—
napoBble M JBHraTeld BHYTPEHHEFO CrOPAHHS.

[Taposeie dsueameau — napoBble TYPOGUHBI M MalIMHBL (HA CTAPBIX
CYyAax) — MCIOJb3YIOT 3HEPTHIO Napa, KOTOPH ofpasyeTcs B mapo-
BbIX KOTJaX NPH CXHUTAaHHH TOIJIMBAa B HX TONKAaX.

Jsueameau srnympenneeo ceoparus HCIOJB3YIOT 3HEPTHIO Ta3o0B,
o6pasyloniuxcsi MPH CTOPaHUM TOMJIHBA B caMUX ABuratensix. K atoft
rpynne OTHOCATCS TaKiKe rasoBble TYPOGHHBI, KOTOpBIE HCIOJb3YIOT
3HEpPTHUIO Ta30B, 06pa3yoIUXCs MPH CTOPAaHUH TOIIMBA B CHEIHANb-
HBIX KaMepax HWJIH reHepaTopax rasa.

B zaBucumocTu oT cnocofa npeppaieHus TeNJoBOH 3HEPTHU B Me-
XaHHYECKYIO B JIBUraTe/IsiX NOC/eHHe MOAPA3Je/sIoT Ha CAeAYIOIHEe
THIEL AOPUIHEBhie, Y KOTOPBIX BO3BPATHO-NMOCTYNATEILHOE ABIKEHHE
NopiNHeH noj naBjeHHeM pafodell cuiabl Ipeo6pasyeTcsa BO Bpaiia-
TeJbHOE JIBHMKEHHe Baja; mypburHole — BaJ Bpamaercs noj jed-
CTBHEM CKOPOCTHOTO TIOTOKa YacTHI[ Napa MJH rasa, BO3JeACTBYIO-
IIero Ha JONAaTKH HAacaxeHHOro Ha Baj paboyuero KoJieca; peaxmugHele,
Y KOTODBIX ‘THla CO3/aeTcsl MOJ BJIHSAHHEM DeaKIHH CTPYH Trasos,
BHITEKAIOIIEH M3 COIa ABUTraTess.

Ha COBPEMEHHBIX CyJaX YCTaHaBJIHBa}OT ceyoI e THIBL TI1aB-
HEIX JBUrarteneli: NBUraTe/ld BHYTPEHHErO CrOpaHus, NApOBLIE TYyp-
OuHBl, ra3oBole TYpOUHH. KamjoMmMy THIY COOTBETCTBYET CBOH cHO-
co6 TmepefauH KPYTAIIEr0o MOMEHTa OT IVIaBHOTO JBHraTess K rpe6-
HOMY Baay.

[Ipsimass mepejaya OT TIJaBHOTO JBHraTeJisi K rpeGHOMY Bany
ocylnecTBasieTcss NPH HCNONB30BAHHH MajsoO60POTHBIX CYAOBHIX JH-
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Puc. 9.1. Jlusesb-penyKTOpHAsi yCTaHOBKA (IBA JBHralejss BHYTDEHHETO
croparHsl paboTaioT yepe3 PeAYKTOP Ha ONHH BaJ)

seqelt. Ilpu cpeane- u BRHICOKOOGODOTHHIX Nu3edsX Bpaileiige rped-
HOMYy Bany IepelaeTcsi C IOMOLLbIO 3yO4aToH Iepejayu -— peiyk-
Topa. PenyxkTopHylo Nepenayy NPHMEHSIOT TaKXKe B NapoTyPOHHHbIX
ycranoBkax (IITY) (npu 3tom Typ6una penaer 5000—6000 o6/mum,
a rpe6uoil Baa — 80—200 of6/MuH), a TaK¥Ke B YCTAaHOBKAax H3 He-
CKOJIbKHX JMIOOBIX ABHratesned, pafoTalolHX Ha OAuH rpebuoil Bau
(puc. 9.1).

Ha rpaxkzaanckux cyfax HauGoJiblllee pacnpoCTPAHeHHe MoJay-
uniu Quservroe u napomypbunuee ycmaroexy. IlepBbie npHMEHSOT
MOYTH HAa BCEX HOBBHIX CYJAaX C MOMIHOCTBIO SHEPIETHYECKOH YCTaHOBKH
1o 20 000—30 000 kBT. [TaporTyp6uHHblE YCTAaHOBKH Ieseco06pasto
HCIIONIb30BaTh INpH MolHocTtax or 15 000—18 000 go 30 000—
38 000 kBt Ha oxuH BaJg, ONHAKO B CBSI3H C CO3/allHEM MOIIHBIX
IKOHOMUYHBIX [H3eeH, a TakKke pe3KUM pOCTOM LIeH Ha TOMI{BO,
YUCAO TMapOBHIX TYPOGHH JaKe Ha KDYTHbIX MOPCKHX Cylax cylie-
CTBeHHO coKpaTusaock. B 1986 r. B cocTaBe mupoBoro Toprosoro ¢uiora
okoso 98 % cynoB uMenu JuseabHble ycTaHOBKH. [IpuMercHue
easomypbunnuix ycmarnosok (I'TY) Ha GoOJbIIMX CYJaX HOCHT. lICKa
JKCIIepHMEHTANbHBIH XapaKTep, 3aTO HA MaJblX OBICTPOXOAHBIX CYHAX,
HallpuMep Ha CyJaxX Ha NOJABOJAHBIX KPbUIbSiX, OHH NOJNYYWIH LIMPOKOE
pacnpoctpaHenne. Ha cymax, umeromux Mo yCAOBHSM 3KCIIyaTaluu
JBa XOJOBBIX pe€KuMa, OTJIHYAOMIHXCA MO TOTpebaseMoll MOLIHOCTH
U NPOJOJIKHTEJNbHOCTH, NPHUMEHSAIOT KOMOGHHHPOBAHHBIE YCTAHOBKH.
OHu cocToAT u3 ABUraTesell IBYX THIIOB — OCHOBHOTO (Au3enss WM
napoBoil TypOHHEI), O0CCMNeYHBAIOMIErO AJHTENbHBIE 3KOQHOMHYECKHH
XOJ, W TaK HasbiBaeMoro (opcaKHOro JABUTaTeJsi, MpeJHa3HaYeHHOTO
IJis1 pe3KOro KPATKOBPEMEHHOro VYBEJHYEHHS MOLIHOCTH C LEeJbIo
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nosiyyenusi GosbIION CKOPOCTH Xola. B kauectBe ¢opcaxkHHIX IBu-
ratenedi OOGLHIYHO NPHMEHSIOT MeHee 3KOHOMHYHBLIE, HO 3aTO 3HAUH-
TeJbHO 6ojiee KOMIAKTHBIE ra3oBee TypOHHE. TakHe KOMOHHHPOBAaH-
Hbl€ CYAOBHIE 3HePreTH4YecKHe YCTaHOBKH NPHMEHSIOT Ha Tex cylax,
KOTOPbIM HEOGXONMMO TOYHO BHIIEPKUBATH PACHHUCAHUE HE3aBHCHMO
OT TNOroAn (HEKOTOpble JHHEHHblE NAacCaXHPCKHE, KOHTEHHEpPHLIE,
HaKaTHHE M T. 1. cyla). K KOMOWHMDOBaHHBIM OTHOCSATCS TaKiKe
TaKue YCTaHOBKH, B KOTOPHIX ABHUraTeJ] s OG0HX THIOB CBSI3aHbI €AHHBIM
TEepMOAHHAMHYECKHM LHKJOM, C LEJbI0 CYUIECTBEHHOT'O NOBBILIEHHS
obutero KIIM ycranoBkH. B Takux ycTaHOBKax TemsioTa OTXOISILIHX
rasoB [BHraTessl OLHOrO THIA HCNOJAb3yeTcsl B YyTHIH3alHOHHOM Napo-
reHepaTope AJas NPUTOTOBJEHHs paGodero mapa wJad rasa Aias [IBH-
rateqs Apyroro Tuna (nono6Hasi KOMOHHHPOBaHHAS ra30NapoTypGuH-
Hasi YCTAHOBKA INpHMEHEHA Ha OLICTPOXOIHHIX KOHTEHHepOBO3ax
tuna «Kanuran CMupHOBY).

Ha uekoTophix cynax, KOTOpHE NOJKHEl 06sajaTb HOBBIIIEHHOH
MaHEeBPEHHOCTbIO — JIEJOKOJaX, NapoMax, MJIaBYyYHX KpaHaX, nop-
TOBHIX OYKCHpPaX, — HCHOJIb3YIOT YCMAHO8KL C 3ACKMPOOsuceruen;
rpeOHbIE BHHTbl BpAUlalOTCS TPeGHBIMH 3JIEKTPOABHIATENsIMH, KOTO-
pble NUTAIOTCA 3JeKTPUYECKHM TOKOM OT [eHEepaTopOB, HMEKIIKX
B KayecTBe MNEPBHYHOrO JBHUraTejs [H3e/lb, NapPOBYI0 HJIH Ta3oBYIO
Typ6uHb. TakHe cyZa Ha3blBalOT COOTBETCTBEHHO JIH3€/b-3JEKTPO-
X0JaMH, TypGO3/JeKTPOXOJAaMH HJH Tra3oTypGO3jJeKTPOXONaMH.

‘BypHoe pasBuTHe aTOMHOH 3HEPTETHKH H .YCIEXH IPHMEHEHHS
aTOMHOH 3Heprid B MHDHBIX LEJSIX NPHBEJH K CO3JaHHIO HOBOTO
THIIAa CYNOBOH 3HepreTHYeCKOH YCTAaHOBKH, OT/IHYalolledcsi OT OOhIY-
HOH NapoTyp6HHHOH WJH TypOO3/JeKTPHYECKOH TeM, YTO pabouas
cpela — nap — BhipaGaThiBaeTcsl He B KOTJE, a4 B CHElHAJIbLHOM
annapaTe (nmaporeHepatope), KOTOPHIH HCNOJb3yeT Temao, o6pasy-
owdecss B pesysbTaTe SIEPHOH peakUHH, NpOTeKawlleld B peakTope.

CynoBasi 3Hepretruuyeckasi ycTaHOBKa JI0XKHa GBITb KOMIAKTHOH,
JeTKOM M 3KOHOMHYHOMH, T. €. PacXoj0BaTb BO3MOKHO MEHBIIE TOI-
JIUBa Ha eJHHHULY MOLIHOCTH B Yac H NOTPebaATh HauGoJiee JellleBoe
tomuBo. ONHUM H3 IJ1aBHHIX TPeOOBaHUH, NpelbsB/iseMHX K CYIO-
BOH YyCTaHOBKe, sIBJsIeTCSl BEICOKAasi HaJeXHOCTb B paGoTe W GOMbLIOH
MOTOpecypc — NPOJOJIKHTENbHOCTL PaboThl (€3 KamHTaIbHOIO pe-
MOHTA. :

[Io 3KOHOMHYHOCTH MNEpBOe MECTO 3aHHMAIOT Au3e/bHBEIE YCTa-
HOBKH, Y KOTOPHIX yJeJbHBIH pacxoj TomJuBa He npeBbiaer 180—
220 r/(xkBTt-4). OnHako qusesbHble yeTaHOBKH TsKedsl (100—120 r/kB1)
u rpomo3nku (aiuHa MKO, B KOTOpHIX HX pasmemiamoT, HOJMXKHA
cocraBasith 14—16 % paunnl cynna). I[ITY, nao6opor, 3sHauuTeNLHO
nerde ausenbHeix (60—75 r/kBt) u Komnakthee (miuna MKO co-
craBasieT auwb 11—12,5 % nauHb cynna), HO OHM MeHee 3KOHOMHYHEI,
TaK KaK ylelbHHH pacxol TomiuBa y HuX 280—320 r/(xBr-u),
a y coBpemeHHux [ITY Gosbuwiofi moumHocTH — 245—260 r/(kBT-u).
[losToMmy npu Brifope THNA SHEPreTHYECKOH YCTAHOBKH CJENyeT
YUYHTHIBaTb, YTO JacT GOJbINYI0 SKOHOMHIO B Macce — cama 3Hepre-
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Puc. 9.2. Obuiee pacnostoKCHIC MEXAHM3MOB B MAIIHHIO- KOTCALHOM OTIC-
JIeHHH TYPOMHHOTO TaHKepa.

! — ucnapHTean; 2 — NHTaTeJbHBIH 3JIeKTPOHacoc; 3 — NHTaTesdbHLI Typ6o-
Hacoc; 4 — PeAYKTOp: 5 — rJuaBHbIi KOHAeHcaTop; 6 — TYpOGHHa HH3KOIO AabJje-
HHA; 7 — TypOHHa BBICOKOrO JABJIEHHs; &§ — IJIaBHbIE OXJIAXKJAKU[HEe HAaCOCH;
9 — peasparop; 10 — Typ6orenepartopnl; [/ — rpysoBhie Hacochl; 12 — BCHoMO-
rateJbHHHA KOHAeHcaTop, I3 — Au3senn-resepatop; [4 — rJaBHplll NyAbT yupa-
BJeHHS; [5 — BosAyxonojorpesatenb; [6 — TaaBHH KoTeJ

THYecKass YCTaHOBKA HJIM 3amackl TONAKBa Aas1 Hee. HauGosee BEI-
cokuM MmoTopecypcoM otraudaioTes [ITY — 100 000—150 000 u jo
KalluTaJbHOTO PeMOHTa.

I'TY anerue, xommakTHee (06beM MKO ywmenbinaercs Ha 40—
50 %), oHu (B COYETAHHUH C TENJOYTUIH3IAIUOHHBLIMH TPUCTABKAMH)
noTpeGasiioT eue MeHbiue Tomnuea, Yem IITY, nostromy ux cuuraior
HauGojiee NEpPCHeKTHBHBIMH JUIST NPHMEHEHHS Ha TeX TPaHCNOPTHBIX
cynax, IJs1 KOTOpbIX HauGosee BaKeH BBIUIDBHIL B HCMOJb30BaHUH
06heMOB (CyJa TuMa «pO-po», KOHTeliHepoBO3bl H T. N.), OCOGEHHO
ec/TH YAACTCH YCTPAaHHTh HX IJIaBHblE HEJOCTATKH — BLICOKYIO IHYM-
HOcTb W Maawbii MoTopecype (20 000—25 000 u). IlpeumyirectBoM
IU3eNbHBIX YCTAHOBOK SBJSIETCS HX CNOCOGHOCTL K peBepcy, T.e€
usMeHeHHu!0 Hanpabgenus BpaweHus Bana. ¥ IITY u I'TY nas stoi
Uenu TNPHXOAUTCA TNpelyCcMaTpUBaTh TyPOGHHY 3aJHEro Xxoxa HIH
npuMeHsTb rpeGHOA BuHT peryaupyemoro mara (BPHI).

B cocraB KaxXIoH 3HepreTHYeCKOH YCTAHOBKH BXOJSIT: 2AQ8HbLL
dsuzamenrb — 15 cO31aHHs HEOOXOLUMOH MOULHOCTH, KoTopast ofe-
crmeunBaeT CYAHY B3alaHHYIO CKOPOCTb; O8uxcumest — Iasl Tpeol-
pasoBaHHs 3HEPrHH BpalleHHWs JBUrartessi B YNOODP, NPHJIOKEHHBIH
K CYIHY; 6a40nposo0 — [/ Nepefiadd MOLLHOCTH OT IVIABHOTrO JBH-
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ratensi K JABHKHTENO (€CJH TJAaBHEIA JBHUTraTe]b HMeeT OoJbliee
YHCI0 0OGOPOTOB, YeM JIBHIKHTEJb, MEXNY NOCIEIHHM H BaJONPOBOJIOM
yCTaHABJANBAOT NOHMKAIOMIUK PefyKTOp); 6CrnomozamenvHuie mexa-
Hu3mbl A5 obecledyeHHsi CyAHA 3JICKTPOIHeprueH, napoMm JAjis OITO-
BBIX HYXJ, ONpecHeHHOH BOJOH H Ip.

SHepreTHYecKyI0 YCTAHOBKY PasMeLaloT Ha CcyJHe B ClelHajb-
HBIX IOMEINEHHSIX, KOTOpble HA3LIBAIOTCA OTHeNeHHAMH. B 3aBucH-
MOCTH OT THNA YCTAHOBKM Pa3jHYalOT: KOTeJNbHEE OTJeJe-
H ¥ A, B KOTOPHX pa3MellaloT IVIaBHbIE KOTJBl ¢ OOCTYXKHBAIOLHMH
HX MeXaHH3MaM{; MAIIHHHBEE OTJAEeJJeHHS’s, B KOTOPHX
pacnoJiaraioT IJiaBHBIE JBHTAaTeJIH € OOCTYKHUBAIOUMHMH HX MeXaHH3-
MaMH; OTAeJleHHM S BCNOMOTaTeNbHBR X Me€XaHHU3-
M 0 B, B KOTOPHIX pasMelaloT MEXaHHU3MEL CyA0BOH 3/1eKTPOCTAHIIMH,
HcllapUTeNbHBIE YCTAHOBKH, pedpHXepaTopHBE YCTaHOBKH H Ip.

Ha 6oabuInHCTBE rpaXJaHCKHX CYJAOB BCce OTAEJIEHHS IHepreruue-
CKOH YCTaHOBKM HaXOJATCS B OJHOM BOJAOHENPOHHIIAEMOM OTCEKe
(puc. 9.2) u TONBKO Ha OYEHb KPYNHHIX CylaxX, HalpHMep Ha OKeaH-
CKHX IaccaXXHpCKHX JaliHepaXx, — B HECKOJbKHX OTCEKaX.

Uame Bcero ee pacnoJaraloT B KOPMOBOH YacTH cyjgHa Ju6o
B KOPMY OT CepelHHbLl CYAHA M, pexe, B cpeAHeH YacTH.

§ 9.2. lNapoBble HOTALI H KOTENbHbIE YCTAHOBHH

IlapoBpie KOTAB yCTaHABJHBAKOT HA cyldax AJs NpeBpAalleHHUs] BOAbI
B nap 3a cyeT TelJa, BBIAENSIOWIEIOCH IPH CXHUTAHHH TONJIKBA.
B 3aBUCHMOCTH OT HasHaYeHHS CY/JIOBHIE KOTJbl MOAPa3AeislOT Ha
eaasHble, BolpabaThiBaloliue Nap Juisl IVIABHEIX M BCIOMOTATeJNbHBIX
MEXaHH3MOB, U 6CHOMO2ameAbHble, OGECIEUHBAIOLIHE NAPOM CHCTEMY
oTomJeHusi, Kambys, 6aHIO, NpayeyHylo U T. M., 4 TaKXKe BCIIOMOra-
TeJbHblE MEXaHH3Mbl BO BpeMsl CTOSHKH.

Ha napoxoiax BcloMmorartesbHbIE KOTJB AEHCTBYIOT TOJNBKO Ha
CTOStHKaX (WHOTJa BMeCTO BCIOMOTaTeNbHOro paboTaer ONWH W3 IJaB-
HbIX), H2 TEIJIOXOJaXx — B TeueHHe Bcero pefica.

CynoBrele KOTJBl paboOTaloT B OCHOBHOM Ha XKHJIKOM TOILJIHBE.
Kaxplii mapoBofi KoTes COCTOMT H3 KOpnyca, TONKH H Ta30XOJ0B.
B kopmnyce HaxoauTcs Boja M nap (BHH3Y BOASiHOe, BhIIIle — MapoBOe
npocTpaHcTBo). IloBepxHOCTL KOT/1a, o6orpeBaemMasi ¢ OAHOH CTOPOHHL
ropsiYdMH rasami, a .Cc ADYrod ombiBaemasi BOJOH, Ha3blBaeTcs Mo-
BEPXHOCTbIO HarpeBa. TOMKa CJAYXKHT s CXHMIAHHS TOIUIMBa, ra-
30X0Abl — JAJs ABHIKEHHS [OPSYHX JBIMOBBIX [a30B M3 KOTJIAa B Jbl-
MOBYI0 TpyOy.

[lapoBele KOT/IBI XapaKTepH3YIOTCS: RA0uwadso noeepxuocmu Ha-
2pesa; naponpousso0umeAbHOCTIbIO —= KOJHYECTBOM Iapa, Belpa6aThl-
BaeMOro B TeYeHHE OJHOIO Yaca; pabouum 0asreHuem u memnepamypo i
nepezpesa napa — OCHOBHLIMH NapaMeTpaMH INapa, HPOH3BOJHMOIO
KOTJIOM *; yOeabHboim nApocsemom — OTHOIIEHHEM IapOINPOU3BOIH-

* Naeaenue no 1,5 MIla (15 krc/cM?) NpHHATO CYMTaTh HHM3KHM, oT 1,6 A0
2,8 MTla (16 no 28 krc/cm®) — cpenmnum, ot 2,9 xo 6,0 MIla (29 no 60 krc/cm®) — no-
BHILWIEHHHM H oT 6,0 no 10,0 MIla (60 no 100 krc/cm?) H Gonee — BHCOKHM.
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Nap TEJBHOCTH K MJIOIIAAH MOBEPXHOCTH
HarpeBa; Ko3gguyuenmom nosesnozo
deficmsus KI1[l—oTHOIIeHHEM TI0/IE3-
HO HCIMOJIb30BAHHOH TeMJOTH (H3pac-
XONOBaHHOH Ha TNoOJy4YeHHe mapa)
KO BceHl TeljoTe, KOTOpPOE OTaJo
cropeslliee B TONKE TOIJIHBO.

B 3aBucHMOCTH OT TOro, Kak
0o0TeKaoT ropsiYde Trasb MOBepX-
HOCTb HarpeBa, KOTJBl TNOJpasielsi-
‘ JOT Ha OrHeTPYGHKie, BOJNOTPYGHEIE
I . H KOMOHHHPOBaHHbLIE.

B orHerTpy6HHX KOT-
B TpyOKaX BOXOTPYGHOTO KOTAA. J a X Tropsuue ALIMOBLIE I'a3H IBH-
! — BOAsIHOHA KOJJEKTOD; 2 — naposo- XKyTcA BHYTpH IlbIMOI‘apHEJX pr6
AsiHoft KoJleKTOp; 3 — nogbeMHas TpYG- W KaMep, OMBIBA€MBEIX BOJOH. B Bo-
ka; 4 — cycknas TpyGka HOTPYyOGHB X KOTJaX, Ha-

060pOT, TOpsiYM€ Trasbl OMBIBAIOT
CHApYXH TPYOKH, BHYTPH KOTOPBIX HaXOAuTcs Bola. B KoM 6 u-
HHPOBAHHB X KOTJ aXx 4acTb TPy0 CJaYKUT AJs Npoxojia
rOpsiYHX Ta30B, a 4YacTb OMBIBaeTcsi TrasaMH CcHapyxu. B 3aBu-
CHMOCTH OT INpPHHATOrO MNPMHLIMNA LUPKYJIALMY pasinyaoT KOT-
Jol C €eCTECTBEHHOH H C NPHHYAHUTEADbHOH ILHDP-
Kyasuue#d Bogel. OrueTpyGHble KOT/IBl OTHOCATCS K KOTJIam
¢ ecTecTBeHHOH HUpKyJasuued. B BoJoTpyOHEIX KOTJaXx npeaycma-
TpHUBaeTcst JUOO ecTeCTBEHHasi, JUGO NMPUHYAHTeJNbHAss LUHPKYJsALHA.
Ecau npu NpHHYAHTEIbHON LUPKYJISIHH BOAA TOIBKO OIHH pas npo-
XOJHT No TPyOGKaM H NOJHOCTBIO HCNApsieTcsi, TO TaKOH KOTeJ HasHl-
BalOT M P A MOTOY H K M. Oraerpy6Hble KOTJIH HMEIOT HEBHICOKYIO
naponpousBoAUTEIbHOCT (5—6 T/4), Huskuit KITIL (70—75 %), 6o.1b-
e ra6apuThl B Maccy, NO3TOMY OHM cef¥ac BCTpeYaroTcsl TOABKO Ha
Cyax BHYTpPeHHero IJaBaHus crapoll nocrpofiku. Ha coBpemeHHBIX
NMapoXoJax - YCTaHABJIHBAIOT TOJbKO BOJOTPYOHbLIE KOTJIBL.

B BonoTpy6HLEIX KOT/1aX HaXoAdAascs B TPy6Kax BoJa HArpeBaeTcst
OMEIBAIOI{HMH MX TOPSYUMHM ABIMOBHIMH I'a3aMH, KOTOpbE 00PasyioTcs
B TOOKe, M NpeBpainaercs B map. YT1o6el npouecc napoofpasoBaHus
NpPOTeKaJ HelpephIBHO, B TPYOKM Bce BpeMsl JOJKHA [IOCTYNATh BOJA.
3ro ofecnednBaeTcsi €CTECTBEHHONH WM TIPHHYIHTEJBHOH LHUDPKYJs-
Iuell Boan. EcTecTBeHHas HUPKy.JsLus BOABl B TPYOKax NPOHCXOAUT
no cxeMe, NokasaHHOH Ha puc. 9.3.

HarpeBaemasi ropsiuuMu ABIMOBBEIMH ra3aMH BOJA4, Haxoismascs
B nodsemHod mpybke, OTHHMAETCsl B BEPXHUH NapOBOASHOH KoJJeK-
TOp, OAHOBPEMEHHO C 3THM MO CNYCKHOU mpybxe XononHast BOAa oNy-
CKaeTcsi B HMXKHMH BoAsiHOH KoJuiekTop. Tak ycraHaB/iuBaeTcst He-
NpepLIBHOE ABHIKEHHE BOJLI: MO MOJBEMHON TPy6Ke BBepX, MO CIYCK-
Hoil -— BHHu3. [lo Mepe HarpeBaHusi Boja B moxbeMHoH TpyOke mpe-
Bpallaercs B Nap, KOTOPHIH NOCTYIIaeT B NapoBOH KOJJEKTOP, OTTyla
B MapomneperpeBaTeqb H 3aTeM K NOTPeGHTENSIM.
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Puc. 9.4. BepruxkanbzO-BOROTPYOHHIH ABYXGapabGaHHBIA KoTes.

1 — popAHON XOJaNeKTOp; 2 — NOAbeMHLe BoAorpefHunle TPYOKH, 3 — TpYGKH napo-
neperpesatess; 4 — CNycKHHe BoJorpelinne TpYGKH; 5 — BoAonojorpesaTesib; 6 —
ABMOXOA; 7 — NapoBOAAHOR KOJJCKTOP; 8§ — ocesbie JHHHM Ma3yTHRIX TONOK

Bonotpy6uble KOTuibl GblBalOT ¢ MAJOHAKJIOHHBIMH TPYOKaMH —
ropU30HTAJAbHO-BONOTPY O HH e (CeKIMOHHBIE) U C KPY-
TOHAKJIOHHBIMH TPYGKAMH — BepPTHKAaJAbHO-BOAOTPY G-
H Bl €.

Hau6onee pacnpocTpaneHH Ha cylaXx BepTHKaJbHO-BOAOTPYGHbIE
kot (puc. 9.4). OHH COCTOAT W3 ONHOTO-IBYX HHUXKHHX BOJSHBIX
KOJIJIEKTOPOB H ONHOTO BepXHero — napoeoro. Bogorpefinbie Tpy6Ku
pacnosoXensl mox yraom 35—75° K ropusonty. Bo Bpema paGoThl
KOTJI2 HHXXHHE BOJAsSIHBIE KOJIJIEKTOPH M MOJOBHHA BepXHero HamoJ-
HeHbl Bomoii. I'opsiune JbIMOBRIE rashel, ofpasywouipecst B TOIKe MPHU
CXKHTAHHHM MAa3yTa, OMBIBAIOT HHXKHME NYYKH BOAOrpefHbIX TpYyGOK,
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Puc. 9.5. CyrnoBasi KoTeJbHas YCTaHOBKa:

I — koten; 11 — TonauBnasn
II1 — nuTaTesbHas cucrema.

! — TonnHBHAA WHCTEPRA; 2 — TONAHBHMLIA
dbuabTp rpy6Go#f OYHC TKH; 3 — Tonaus-
HLI Hacoc; 4 — NoaorpeeaTefh TOMJHBa;, § —
TONJAHBHLY OGHABTDP TOHKOR OUHCTKH;, 6 — LR-
CTepHa MNHTaTeJbHOR BOAM; 7 — JeaspaTop;
8 — TypGonHTaTeAbHMA Hacoc; 9 — BOAONOJO-
rpepatenp; [0 — skoHoMafBsep Xotna, [l —
Bosayxonojorpebarensb; [2 — KoTenbHWA BeH-
THAATOP; /3 — mapoBOR KoJAAeKTop Korna; [4 —
naponeperpesartenb; /5 — Bospyxonposox; 16 —
dopecyuku

CHCTEMa;

TpYOKH  [apomeperpeBartens,
pacloJIOXKEHHBlE MEeXAY psi-
JaMH BoJorpe#HeIX TpYOOK,
3aJlHHe [YYKH BOJOTPEHHBIX
Tpy6OK, a TaKXe I[OJNOTpeBa-
Telb NMHTATeNbHOH BOJH (BO-
JISHOH 3KOHOMafi3ep). H BO3-
JyXa M BHIXOIAT uepes Jbl-
MOXOJABl M JBIMOBYIO TpYyOYy
B atmocdepy. ITH KOTJIH
umetor BeicokHi KITHA (mo
93 %), 6oubliyld NPOU3BOIAH-
TeJIbHOCTb M MEHBLIYIO Mac-
cy, 4eM cekunuHoHHble. OHH
MO3BOJSIOT MOJNYYaTh Nap JaB-
gennem 4,5—10,0 MIla (45—
100 krc/cm?) ¢ Temnepatypo#
neperpeBa 470—540 °C  (Ha
KPYNHOTOHHAXKHHIX TaHKepax
napaMeTpnl apa KOTeJbHOH
ycraHoBkn — 8,0 MIla (80
krc/em?); 515 °C).

Jasi pa6otel J060ro KoT-
Ja K HeMy HYXHO TIIOJBECTH
TONJHBO, MHTaTeJLHYIO BOAY
H BO3AYX, HEOOXOINMUMBIH AJf
ropeHus. Bce 3t0 obecneun-
BAaeTCsl TOIJIMBHOH, NHTAaTeh-
HOH M BO3JyXomoJaiolled CcH-

CTeMaMH, KOTODLIE BMECTe€ C KOTJ/IOM, NaponpoBOAAaMH M ALIMOXOAOM
06pa3syloT KOTeJbHYI0 ycTaHoBKy (puc. 9.5).

TonmnnuBHas cHcCTeMa COCTOUT M3 TOIIHBHBIX UHCTEPH,
GUABTPOB, TOIVIMBHEIX HAcOCOB, NOJOrpeBaTejell TomaHBa, TPy6oO-
TpoBOJIOB. B KauecTBe TONMJIMBHBIX HACOCOB HCIOJbL3YIOT MODUIHEBHIE,
IecTepeHHbIe TYP6O- MM 3JeKTPOHACOCH. TOMIHBO B TONKY NOJAeTcs
B DAacNbUIEHHOM BHJE Yepe3 DacHbIHTENH — (OPCYHKU.

[TuTaTenpbHas cHCTeMa NOArOTABJIHBAaeT KOTEJbHO-
NHUTaTe/bHYIO BOJY M NofaeT ee B KoTel. OHa COCTOHT M3 BOJSIHOH
IMCTePHBI, MHTATeJNbHBIX HAacOCOB, MojorpeBarejed H TPyGONpOBOJOB.
KoTesbHbIe yCTaHOBKH, BbipaGaThiBalollye NMap BHICOKHX NapaMeTpOB,
HMEIOT B cOCcTaBe MHTATeJNbHOH CHCTeMBI Jeaspamopbi, NMpelHa3HAYeH-
Hble ]S BBIIEJIEHHS] M3 BOJBl PAaCTBOPEHHOTO B Hell Kucjopopa. I10
HeOOXOAUMO IS TOro, yroGHl H3OBITOK KHCJIOPOJA HE YBEeJHYHBAJ
. KOpPPO3HIO (pXKaBJEHHE) BHYTPEHHHX NoOBepxHocTeft Kotaa. [lura-
TeJIbHEE Hacochl GLIBAIOT MOPIIHEBHIMH (15 KOTJIOB HHU3KOTO JaBJle-
HHSI) U UEHTPOOEXKHBIMH — C 3/IEKTPO- HJIH TYpOONPHBOJIOM.

Bosanyxonmojgawomas cuCTeMa nomaeT BO3AyX, He-
o6XoAUMBEIN ]ISl npollecca rOpeHHs TOI/NHMBA, B TONKY ClelHaTbHBIMU
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KOTEbHBIMH BEHTHJAATOpaMH (C Typ60- HJIH 3JIEKTPOINDHBOJOM).
lopsiune AbIMOBbIE Ta3mbl, NMPOHAS KOTea, yIajasiloTcs B atMmocdepy’
uepe3 JBIMOXOJBI U IBIMOBYIO TPYGY. '

[laponpoBoabl, coctosimue w3 TPYyS W apMaTypsl, clyxaT Ajls
OTBOJla Napa OT KOTJIOB K TMOTPeGHTENsM.

BcnoMmorarteansbHBe KOTJ B yCTAaHABJAKMBAIOT Ha CyJax
Jia obecrieyeHHsi NMapom OBITOBHIX MoTpebuTeneli. OHH MMeWT He-
GO/bIIYI0 TIO CPABHEHHIO C TVIABHBIMH KOTJaMH MaporPOH3BOAUTE/b-
HocTb (1—5 T/4) W HeBblcOKME NapaMeTpul mHapa (daBleHHe — JO
1,0 MIla (10 krc/cm?), temnepatypa — po 200°). Hckiawoduenne co-
CTaBJSIIOT BCIOMOraTe/bHbIe KOTJbl [U3e/bHbIX TaHKepoB, obecre-
YyHBalOm{e NpH HEOOXOAMMOCTH NapoM TpPHBOJL T'PY30BbIX HACOCOB,
nanyGHbBIX MEXaHH3MOB, a TakXe o6OrpeB rpysa M NpONapuHBaHue
IPY30BbIX TAHKOB: HX MPOH3BOAHTENBHOCTb Jocturaer 25—30 T1/4,
a JaBieHue mnapa — 2,6—28 MIla (256—280 krc/cm?). KIIJL Bcmo-
mMoraTtesbHeIX KoT/10B — 70—80 % . Ha coBpeMeHHBIX cylax HCNOJIb-
3YIOT [JaBHble M BCIIOMOTaTeJbHHIE KOTJbI, Y KOTODhIX yNpaBieHHe
npouneccaMy MHUTaHUS U FOPEHHUS aBTOMATH3HPOBAHO.

¥THUAM3aUUOHHBE KOTJbI, HCIOJAb3YIOIHE TEMNJIO
OTPaGoTaBUIMX [a30B [JIABHOIO JABMTaTelis, MNPHMEHSIOT Ha CyAax
C Au3eJbHBIMH W Ta3oTypGHHHBIMH 3HEPreTHUYECKHMH YCTaHOBKAaMH,
BeseicTBue yYero yBenuuuBaeTcss KIIIL sHepreTnueckoidl ycTaHOBKH.
Hx pasmemawT Ha BhixjionHoM TpyGonposofe.

§ 9.3. MNapoBbie TypOHHLI U NAPOTYPOHHHLIE YCTAHOBKH

Maposas Typ6una mnpencraBisier co60H MeXaHM3M, NpeobpasyrolHil
NOTEeHUMANbHYIO 3HEPTHIO f1apa CHa4aja B KHHETHYECKYIO 3SHePTHIo
CKODOCTHOH CTpyH llapa, a 3aTeM B MeXaHHYecKyw paGoTy BpauleHus
Basg. BriXoasmas M3 colia cTpysl mapa BO3JIeHCTBYeT Ha JIOMATKH
M TeM CaMbIM BpallaeT KoJjieco, a cJefoBaTejbHO, H Bana (puc. 9.6).

IlapoBas TypGuHa (puc. 9.7) COCTOMT M3 OJHOTO HJIM HECKOJBKHX
COeJlMHEHHBIX KOJleC, Haca)XeHHLIX Ha OGIuMi BaJ ¢ paguajbHO yKpen-
JIEHHBIMH Ha - 0007 Ka)XJoro KoJieca KPUBOJNHHEAHHIMH DPaGoOuHMU
jgonatkamMd. B cocraBe kaxuoi
TypOUlBl UMEeWTCcs  pomop — Bpa-
mamomasicss 4actb — M crmamop —
HEMOJBUXKHAA 4acTb, B KOTODOH
pAacloJIoKeHbl NMOJAIIHIHHKKE POTOpa
Y HanpaBAfOWUHA CTPY 1apa
annapar. B nanpaBasiomem am-
napate MPOUCXOAHT pacUIHpeHHe
napa, BO BpeMsi KOTOPOro najaer
ero JlapjeHue W yBeJUYHBaeTCH
CKODOCTb CTPVH.

B 3aBucuMOCTH OT pacmosioke- pue 9.6. Cxema npocreiiusei napo-
HHS OCH POTOpA, 4YHCJd KOPMYCOB . Boiét TypOHHBL.
M TOpHHUUNA paboTel TYPOHHBI [ — Hanpabasomus annapat (comao);

-2 — ; — ;4 — -
GHIBAIOT BEPTHKAJNDbHB € H  aaxec s — orpantnaps | Po00%a7 10
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Puc. 9.7. Tlpofonbuuiil paspes TypOHHEL @ — BHICOKOTO nasaenns (TBI); 6 —
Hu3koro aasaenus (THI).

I — craTop ¢ HanpasJAsKOWHM annapaToM; 2 — poTop; 3 — ONOpPHHE NOAIWHNHHKH;, 4 —
YIVIOTHEHHS; § — YNoOpHble NOAWIMNHHKH; 6 — AHCKH ¢ paGoYHMH JonatkaMu; 7 — dyHja-
MeHTHaa paMa
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rOpH3OHTAJADb H H €, >
ORNHOKOpPpHNYCHEHE H
MHOTOKODPIOYCHH e,
AaKTHBHEE H peakx-
THBHBEE.

BeprHkanbHble  TYpGUHR
B KayecTBe TIJaBHBIX JIBHra-
TeJed He [PHMEHSAIT, HX
HCTIOBL3YIOT J/Isl NPHBOJA K
HEKOTOPEIM BCIIOMOTaTelbHBLIM
MeXaHu3MaM — HacocaM, BeH-
THIATOPAM H IP.
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SHEprHM mapa B Typ6uHe Puc. 9.8. Cxema I'T3A ¢ apyxkopmycro#
34BHCHT OT DaSHOCTH JABJI€-  1yp6uuofi M ABYXCTYNEHYATHM 3yGuaThiM
HHsl Tapa IIPH BXOJe H BHIXOJ€  penyKTOpOM
u3 Hee. Tak Kak yMeHbILeHHe '
JaBJI€HHA TNapa CBS3aHO ¢ yBeJuYeHHeM ero obbeMa H, cJejoBa-
TeJbHO, Pa3MepoB TYpOHHR, NapoBele TYPOHHBI MOILHOCTbIo GoJjiee
3500—7500 kBT H3roTOBIAIOT ABYX- H TPEXKOPNYCHHIMH. B MmHOro-
KOPIYCHHIX TYpOHHAX KOpNyca COeNHHAIOTCS NMOC/Ael0BaTebHO OLHUM
' IaponpoBOJOM: Nap, NPOXOAs Yepes mepBbill KOPNYC — TYPOHHY BbI-
cokoro faBnenus (TB]I), cHumXaeT jaBleHHe N0 HEKOTOPOH cpejHelt
BeJIHYHHB!, 3aT€M 00X 3THM JaBJeHHEM [OCTyNaeT B CJeNYIouHi
Kopnyc — Typouny cpennero gaeaenusi (ICI), a orryza mop elue
MeHBbIIHM JaBleHHeM — B Typ6uHy Hu3Koro aasiaenus (THJI). B noc-
JejHee BpeMms JJIA MOBHILUEHHA 3KOHOMHYHOCTH I1apOTypGHHHOH
YCTAaHOBKH NPHUMEHSIOT CXEMEl ¢ NMPOMEXYTOYHHIM IepPerpeBoM napa,
KoTopuele No3BoJs0T yBenuuuTh KIIJ Ha 4—5 %. dxonmoMuueckuil
KI1{ napoTyp6HHHEIX YCTaHOBOK ¢ OGHIYHON cXeMO# 6e3 MmpoMexy-
ToYHOro mneperpeBa pabed 28—31 %.

Ecnu paciupenne napa d cBsi3aHHOE C 3TUM YBEJHYEHHE CKOPOCTH
CTPYH HPOHCXOJHT TOJNBKO B HEMOJABHKHOM HANpPABJSIOLIEM aNapaTe
TYpOHHB, TO TYPOHHY Ha3biBalOT a K T ¥ B H 0 . Ecau xe pacmupe-
HHe CTPYH Iapa IIPOMCXOIMT TaKxe H B pabouem KoJjece IIpH NMpoO-
XOXJEHHH [1apa MeXZIy JIONMaTKaMu, HMEIUIUMH B 3TOM c/lydae cIe-
ILHaNBHBIA IPOPHIb, TO TaKYI0 TYpOUHY Ha3bBAalOT P e a KT U B H O H,

Oco6eHHOCTBIO NapoBO#l TYPOHHBI SIBISIETCS €€ CNOCOGHOCTL Bpa-
WaThCs TOJBKO B OJHY CTOpPOHY. [loatoMy nns ofecrnedeHust CyAHY
3ajHero Xxoja (peBep Cca) YCTAHABAMBAOT TYypPOUHY 3afi-
Hero XoJja, MOIHOCTh KoTopo#l cocTapaser 40—50 % mourHoCTH
TypOHHH IepenHero xojla. Ee pasmemaior Ju60 B OTHENbHOM arpe-
rate (Ha KPYIHBIX cyfax), n1ub0 Ha OJHOM Baly ¢ TYPOUHOH HH3KOTO
JlaBleHHs1 NepeliHero xojxa B ee ke kopnyce. Hampasnss map B Ty
HJIH Ipyryio TypOHHY, NMOJYYAlOT .MepefHuil WM 3aJHull XOJ CYAHA.
Ha nmapoTyp6uHHBIX cylax c BuHTOM peryaupyemoro iara (BPIII),
[I03BOJIAIIOLII MM H3MEHHTH XOJ CYJHa MepeMeHHOH yria mnoBopoTa Jo-
nacrefl 6e3  M3MEHEHHS HalpaBJeHHs BpalleHyss rpeGHOr0 BHHTA,
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Puc. 9.9. O6uee pacrnosoxKeHHe MeXaHH3MOB B MAUIHHHOM OTAEAEHHH TYPGHHHOIO
Tankepa «Puxapz 3opres.

1 — TBH; 2 — THJ; 3 — rnasHuUA KoupgeHcaTop; 4 — PefyKTop;, 5 — MaHeBpOBOe . yeT-
poHcTBO; 6 — BAaJIONPOBOA; 7 — 5XEKTOP OTCOca Napa OT YNJOTHeHHA TypGHH; 8 — rJaas-
HHI 3XeKTop; 9 — rJaBHHe MaclsiHWe 3JIeKTpoHacoch; JO — cenapatoph Macsaa CII-3;
11 — macnooxnagutens I'T3A; /2 — MacAAHLA 3J/IeKTDOHACOC CHCTEMBl YNpaBJjeHHs Ma-
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TYpOHHY 3alHEro Xoja He NpPelycMaTpHBalOT (Ha KPYNMHOTOHHAXKHBIX
TaHKepax Tuna «Kpuim»).

[TapoBass TypGuHa sBJAsieTcsi GbICTPOXOAHHIM MEXaHH3MOM, CO-
Bepwaowum A0 6000 o6/muH. IMostomy, uto6H YacTOTa BpauleHus
THXOXOJHOTO BHHTa cocTtaBassia 80—200 o6/MuH, HEOGXOAHMO HMETh
crelHanbHyo Nepefauy. Yaume Bcero Aasd 3TOH LeAH HCMOJb3YIOT
3y6uaTyio nepejauy — 3ybuametli pedyxmop, OOBIYHO IBYXCTyNeEHYa-
Toili. TlapoBas Typ6uHa ¢ peAyKTOpoM OODPAa3YIOT 24asHsili mypbo-
sybuamuni azpecam (I'T3A4).

[Tap ¥3 KOTJIOB MOCTYNAaeT MO IJaBHOMY NapoONPOBOAY B TypOHHY
BBICOKOrO faBJjeHua (puc. 9.8), u3 Hee mo nepenyckHoil Tpybe (pecH-
Bepy) B TypGHHY HH3KOTO JaBJieHHd M Jajee B KOHAeHcatop. [as
PeryiupoBaHusi MOLHOCTH W YaCTOThi BpallieHus TYPOHHH Ha napo-
NPOBOJAX CTABAT NAPOSLINYCKHbIE KAANAKSL, PACTIPE/le/AIOLIHE TIOCTYNIA-
romufi nap no rpynnaM conu. C nepeiHero xoja Ha 3afHHH H Hao6o-
POT mNepexojAT, H3MeHsis INOJABOJ Napa C MOMOLIbIO MaHEBPOBHIX
KjganaHoB. KpoMme Toro, Ha nyTH IBHXKeHHS Napa oT KoTJa K TypGHHe
YCTAHABAHMBAIOT CTOMNOPHBIA, OBLICTPO3AaNMOPHBIA H Ppas30bulHTeNbHBIE
KjanaHel. [Ins 1ipoBopauuBaHusi TYPOHH M pelyKTOpa Nepel NMYyCKOM
(¥ cucTemaTHYeCKH BO BPeMsl CTOSIHKH — IIpH NPOKadKe Mac/a Yepe3
noamuunauku) [ T3A cHa6xKaloT 6a10n080pomubim YCmpo dcmeom ¢ NpH-
BOJOM OT 3JieKTpojaBuratensi. Yacrora BpaiwieHus Bana ['T3A Baso-
NOBOPOTHHM YCTPOHCTBOM — OKoJIo 1 06/MuH.

KongeHcarop, kyAa nocrynaer orpaforaBiudifi nmap H3 TypOHHEI
HHU3KOrO JaBJEHHs, CJAYKHT ] o6GpaTHOTO NpeBpauleHus (KOHIeH-
calliM) 3TOrO Napa B BOJY NMyTeM OXJIaXKJIeHHsi H NOBTOPHOIO HCIOJb-
30BaHHS KOHJEHcaTa (BOABI) /s MMTaHHA TJaBHBIX KOT/IoB. Kpowe
TOro, Gsarojaps CO3[aHHIO B KOHJEHCATOPE paspexeHust (BaKyyma),
yBeJHYUBaeTCA Nepenaj JaBjieHHH paboyero mnapa, 4To [0O3BOJSET
yay4UIHTE HCNOJNB30BAaHHE TENJOBOH SHEPTHH Napa H YBEIHYHTH
MOLIHOCTb TYpPOHHHL.

Ha Mopckux cyiax ¢ napoTyp6HHHEIMH YCTAHOBKAMHU NP HMEHSIOT
KOHJeHCaTOPpBE NOBEpPXHOCTHOTrO THNaAa, npei-
CTaBaswowue COO0H TeNJoOOMEHHBle anmapaTtel B BHIe KOpiyca,
BHYTPH KOTOPOrO HaxXoAsTCs TPYGKH, NpOKauyHBaeMule XOJIOAHOH 3a-
6opTHOH BOIOH C NMOMOIIBIO LHPKYJSLMHOHHOTO HACOCa #JIH CaMOINpo-
TOKOM, HCIHOJb3Yysl CKOPOCTHOH Hamop BOABI OT IBHXKEHHS CyJHA.
[IpuMeHeHHe CaMONpPOTOYHOH LHPKYJSILHH COKpaliaeT KOJHYECTBO
BCIIOMOTATe/IbHBIX MeXaHH3MOB W moBbimaeT Ha 1—2 % KILI ycra-
HOBKH. OrtpaforaBliuii mnap, nocTynawoulud u3 TYPOGHHB HH3KOTO
JaBJeHHs1 B KOPIyC KOHAeHcaTopa, OMbIBaeT TPYOKH ¢ XOJOAHOH

HeBpOBOro ycrpoficTha; I3 -— nHeBMonHcTepHa peryjaupoBanuss I'T3A; /4 — raapHble UHp-
KYJASIMHOHHRIE 5JIeKTPOHacochl;, [5 -— riaasHhle KOHAEHCATHHIE 3JIeKTPOHacocH; 16 — moAo-
rpesaTefb NHTaTeJbHOH BOAM; I7 -- neaspatop; I8 — ryapHee Korast KBTI-34; 19 — raas-
HHA NHTaTeMbHW# TypOoHacoc; 20 — ryasHHH TonaHBOGOPCYHOYHBIH 3JIeKTpoHacoc; 21 —
JeXYPHHHA TonJHBONEPeKAYHBAWOMHA 3JeKTpoHacoc; 22 — raaBHBIH KOTeJbHBIH 3JeKTpo-
BEHTHASATOP; 23 — 3JIeKTPOKOMNpeccop HH3KOro JaBJieHHst; 24 — HCrmapHTeNb TIPA3HBIX
KOHJleHCcaToB; 25 — HCNapuTeJb KOTCJbHOH BOAMW; 26 — KOKJeHcaTtop HcnapHteas; 27 —
noxKapHhle 3JeKTPoHacochl; 28 — TYpPGONPHBOAW IPY30BHIX Hacocos; [9 -- GaJjacTHO-ocy-
muTeabHNA Hacoc; 30 — T'PLUIL '
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3a60opTHOI BOJOH M OXJaxJaeTcsi, KOHIEHCUDYETCS U CHOBa NpeBpa-
uiaetcss B Bony. CkaillHBalOIMYyOCH B HHXKHeH YacTH KOHJAeHcaTopa
BOJY OTKAaYWBalOT KOHJEHCATHBIM HAaCOCOM B INUTATENbHYIO CHCTEMY
raaBHoro kotja. OGBYHO rJaBHBIE KOHJEHCATOP YCTaHAaBJAWBAIOT
HEIOCPEeCTBEHHO MOJ TYpPOHHOH HW3KOro JaBJIeHHs. _

s mojaun cMaskH K NOJMWHMHHKAM POTOPOB TYpPOHHBL H BaJjlOB
IIECTEPEH PeNYKTOpa MpelycMaTPHBAalOT CHCTEMY CMa 3K H,
COCTOSIIYI0 H3 Mac/AfHbIX HAacocoB, (HABTPOB, cenmapaTtopa, Macno-
oxJiaguTesned, CTOYHOH LHCTepHH U Tpy6onpoBojoB. CxeMa obuieh
KOMIIOHOBKH NapoTypOHHHOH ycTaHOBKM MouHocteio 14 000 kBt
npuBeneHa na puc. 9.9.

B HacTosiee Bpemsi B psjie cTpaH NPOBOAATCA paboOThl, HalpaB-
JIGHHBIE Ha co3jlaHHe BBICOKOIKOHOMHYHBIX IITY, cmocobHBIX KOHKY-
pHpOBAaTh MO 3aTpaTaM TOIUIHBA C JAM3€JbHEIMH YCTaHOBKAaMH. JTO
pocturaercs npumeHenueM IITY ¢ BBICOKMMH HayaJbHBIMH Iapa-
METpaMH TNapa, IPOMEXYTOYHBIM MePerpeBoM Mapa H MOJOTPEBOM
NHTaTeJbHOH BOJB, Y KOTOPHIX B GyAylleM yAeJbHHE pacXoj TONJHBa
MOXKeET ObITb CHHXeH 10 225—230 r/(kBr-u).

§ 9.4. lBuraTtend BHYTPEeHHero cropaHus
H AH3eNnbHble YCTAHOBHH

JiBurateqau BHyTpeHHero cropanus (JJBC) — 370 nopiuHeBie TENJIOBHE
IBUTraTe/H, B KOTOPBIX CrOpaHHe TOILIHBA H NpeBpallleHHe TelJaoBoH
9HEPTHH B MeXaHHYECKYI0 IPOHCXO-
JIHUT HENOCPEACTBEHHO BHYTpH pabo-
uero umauHgpa (puc. 9.10). PabGouum
TeJOM B 3TOM cJyuae siBasieTcs CMech
razoB, oO6pa3ywluXxcs NPH CropaHHH
TonAuBa. Pacwupsisicb B IUJIHHApPE,
ra3el JaBAT Ha MOpUIeHb, KOTOPHH,
nepeMewiasicb MOJ JABJEHHEM Tra3oB
BHH3, C [IOMOIIbIO ILIAaTyHa IepejaeT
IBHKEHHe KoJeHYaToMy Banay; Io-
caefHUH mnpeobpasyeT BO3BPATHO-NO-
CTyNaTenbHOE JBHXKEHHE MOPIIHA BO
BpalllaTeJbHOe, TepeaaBaeMoe rpebHo-
MY BaJy C HacaKeHHbIM Ha Hero rpeb-
HbIM BHHTOM. B BepxHeH dacTu LH-
JUHApPA  pasMeljaeTcsi  pacnpene-
TeJbHBIH MEXaHH3M, CQCTOALIMA H3

Puc. 9.10. YernipexTaKkTHEA JBH-
ratedb BHYTPEHHETO CrOpaHHs.

! — uMAHHAD: 2 — mnoplWeHh; 3 —
BNYCKHOfi KJianaH; 4 — KOPOMRICJO;
§ — TonJHMBHARA dopcyHKa; 6 —
BHNYCKHOHN KJjamnaH; 7 — WTOK;
8 — pacnpepesHTeJAbHHWA Bpay; 9 —
CTaHHHa; 10 — KoseHYaTh#i BaJ;
11 — cymosofti  dynpgaMeHnT; 12 —
dyupamenTHat pama; /3 — atyH
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KJalMaHoOB ¢ NPHBOAAMH M MNpeJHa3Ha-
YeHHBIA JIs ofecnedyeHUs BcacCHIBaHUA

BO3JlyXxa H BHIIyCKa OTpaboTaBIIHX
rasos.
Henoppuxuas uwacte JIBC, Ha

KOTOpYI0 ONHpaloTcs IHJAHHIAPH, Ha-
sniBaeTc cmaruroi. CTaHHHa, B CBOIO



Prc. 9.11. Cxema paGotu

4eTHIPEXTAKTHOTO  JIBHI4- 3a/fp Janp Omap. Janp.
e, 3ano { Omwp. Jamp] 3app Sanody 3amp Gmany ang
I — BcachBaHHe BO3AYXa;

1] — cxaTHe (B KOHLE CXKa- = )

THR BMNDHCK H BOCIJaMeHe-
une vonausa); II] — paGo-
uHff XxoA (pacliupeHHe ToO- !
pIOYHX rasoe); IV — Bmxaon
oTpaGOTaBIOHX Tra3oB
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odepeib, ONUpaeTcs Ha yHOamenmnyw pamy. Huxeaa wacts cra
HHHBl BMecTe ¢ QyHAaMeHTHOH paMol obGpasyeTr Kapmep.

Pabouuil npoyecc, cosepmaromuiics B uuauuape JABC, cocrour
H3 T0C/Je10BaTeIbHO CMEHSIOMHKX APYT ApPYra NpOLECCOB: 8CACHBAHUSA
6030yxa B UWHJAHHAP, CHamus 6030yxa B WHAHHAPE, 6npbICKA Monauea,
60CNAGMeHeRUA U PACUUPERUs 20pAYUX 2a308 B uuauHipe (paGouuit
XOl) H ewixaona ompabomasuiux 2asos. '

Ecnu opun pa6oumii npouecc ABurate/nsi COBEpIIAeTCs 3a UeThIpe
X0Ja MOPIUHA M3 OJHOro KpaHHero MOJIOXKEHHs B Apyroe (cBepxy
BHHj H Hao60pOT), TO TaKOH JABHraTeJb Ha3blBAIOT 4EMblpeXmaKmHbim
(puc. 9.11); ecnu 3a gBa xona — dsyxmaxmuoim (puc. 9.12).

B AByXTakTHOM JBHrartese MNpOLECC BHIXJONAa OTPAGOTABIUMX
rasoB H BCachiBaHHSl BO3JyXa HaYWHaeTcs B KOHLe paGoyero xoja
MOPLIHS H 3aKaHYMBAeTCs B Hauase Xoha cxKaTusi. Beixjonm orpa6oras-

Prec. 9.12. Cxema paGotu
JBYXTaKTHOTO JIBHTaTeJs.

a — npoxyBKa (BHMXJon H
BcacmBaHue); /6 — cxarue;
Ia — BOpPHICK TOMJHBa M pa-
Gouuft xon; //6 — oKoHwaHue
paGodero xoja H NPOAYBKa
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IIMX ra3oB OCYLIeCTBJsETCA 4Yepe3 MPOAYBOYHBIE OKHa, OTKPHBaeMbIe
NoplIHeM B KOHUe pafoyero xoia W 3aKphiBaeMbieé HM B Hadajle Xoxa
cXKaTHs. :

Kpome Toro, Bce ABHratenu BHYTPEHHEro CropaHHs NOAPAa3AeNsOT
Ha JBWraTesu: npocmozo u OsodHozo Oedcmeus — B 3aBUCHMOCTH
OT TOro, coBepllaeTcsl JH PabOYHH LMKJ TOJNbKO B BEepXHEH MOJOCTH
UUIHHAPA HJIH B O6EHX IOJOCTAX; MUXOX0OHbE U ObIcmpPOXoOHbE —
B 3aBHCHMOCTH OT cpefHeH CKODOCTH [BHXKEHHS MOpIIHS (MeHee
6,5 M/c — THXOXOHHBIE); Mar0060pomubie (He 6osee 150—250 06/MuH)
H cpedneobopommusie (300—600 06/MuH); KpedyxongHsie u mpouKo-
66l — B 3aBHCHMOCTH OT KOHCTPYKIHH IHATYHHOTO MeXaHusMma (Kpefn-
KondHEe IBHraTeNH HMEIT IUaTyH ¢ I0J3YHOM, TPOHKOBHIE -— He
UMeIOT); KapbropamopHeie u Ouseayd — B 3aBHCHMOCTH OT croco6a
BOCIJlaMeHeHHs1 TonJiHBa (y KapGIOpPaTOPHLHIX HABHraTeseH TOIIHBO
BOCIIJIaMeHsIeTCsl OT 3JeKTPHYecKON HCKPH, Y Au3eaell — caMoBocILIa-
MeHsieTcsl GJarofapsi NOBHILEHHIO TEMIEPATYPH BO3AyXa BHYTPH LH-
JHHAPA OT CIKATHs); KOMNDECCOPHbIE U GECKOMNDPECCOPHbIE — B 3aBH-
CHMOCTH OT cnocofa PacHbUIHBaHHS TOMJIUBA; HEGMAHbIE, KEPOCUHO-
6oie, beH3UHOBbIE, 20302EHEPAMODHBIE — B 31BHCHMOCTH OT POJia NpHMe-
HSIEMOTO TONJIMBA.

B ornnune ot mnaposeix Typ6un IBC Moryr pesepcuposamecs,
T. €. H3MEHSATb HampaB/JeHHe BpallleHHsl BaJja, sl 3TOrO Ha HHX
NpefycMaTPpUBAIOT CHELHalbHOE PpeBepPCHBHOE YCTPONCTBO.

Hopmanpnass paGota nBHraTensi BHYTPEHHEro CropaHusi oGecre-
uyuBaeTcsi paboTofi ero CHCTEM: TOIIMBONoOZAWIIEl, CMasKH, OXJa-
XKIEHUs H TNYCKOBOH.

TonnuBonopgawmasa cuctema JABC cocTour us
pPacXoAHBIX TOMJMBHBIX IKHCTepH, TPyOONpPOBOIOB, TOMJIHBHHEIX Ha-
COCOB (ZeXKYpPHBIX, NMepeKauHBalwIHX H HACOCOB BBICOKOrO JABJEHHS,
MOJAIOMIHX TOMMHBO Yepe3 (QOPCYHKH B LHJIHHJPLI IBHrartens), TOIH-
JUBHBIX (UILTPOB, CENapaTopoB, NoJorpeBaTenedl, H3MEPHTENTbHBIX
npu6opoB H np. Ton/JHBHBIE MepeKauHBaIONIHE H KEKYpPHbIE HACOCH—
MOPIIHEBOrO WJIH IIeCTEPEHHOrO THNA; HACOCHI BBICOKOrO NABJEHHSI —
IVIYHXXePHbIE HJIH 30JOTHHKOBBHIE.

B cynoBeix jau3ensix NPHMEHSIOT OGBIYHO BfI3KOE TSXKENOE TOI-
JIUBO, KOTOpoe JJIs1 CHHXKEeHUs BSISKOCTH HEeo6XOIMMO MOJOrpeBaTh
B cliellHaJbHBIX noporpeBatensix. [logorpes mo 60—70° He TOJABKO
CHHXKAeT B3KOCTb, HO H ofJieryaeTr yiajleHHe H3 TONJHBAa MeXaHHYe-
CKHX IpHMecefl H BOJBI, OCYIIECTBJASiEMOE C IMOMOIIBIO TOITHBHHIX
¢unbTpoB M cenapatopoB. Ecau masi paGoThl ABHratesst MPHMEHSIOT
TsDKeJIBE cOpTa TOIJIHBA, TO NpPH 3alycKe H OCTaHOBKe JBHraTess
I1epexXoNAT Ha JerkKoe JH3eJbHOe TOMNJHBO, KOTOpOe Ha CyXHe Xpa-
HAT B OTHEJbHBIX 3aNaCHBIX H PAcXOHHIX uHcTepHax (okoso 20 %
OoT ofmero 3amaca TOIJHBA).

CHcTeMa cMa3xu ofecneudBaeT NOJAYY Macjia K ABHIKY-
IMWMCS  JeTa/IfAM JABHTaTe s AJS YMeHbUIEHHsI H3HOCA TPYIHXCSH
[IOBEPXHOCTEH H OTBOJA TemJa, BHIAEJSEMOro NpH TpPeHHH. B coBpe-
MEHHHX CYIOBHIX [IBHTATENSAX OGHIYHO HPUMEHSIOT YUPKYAAYUOHHYIO
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cucmemy CMa3KH HHM3Koro jaBJeHHf. Macao, orpaboraBuiee B JBH-
ratejie, CTeKaeT B pacHoOJIOXKEHHYIO NOJ, HHM CTOUHYIO Mac/sHYIO
LHCTEPHY, OTKYAa LHPKYJASUHOHHEIM MacJsiHHM HacoCoM NOAaeTcs
B (HABLTP, XOJOAHJLHHK H CHOBa K JBHIaTelio.

CHcTeMa oOXJaxXAeHHS CIYXHT AAA OXJaxIeHHA
LUJHHAPOB JBUraTeNel, HarpeBaloOLUHXCA OT CrOPaHUs B HHX TOMJHBA
H OT TpeHH# ABHXYIHXCA B HUX nopwHel. B kauectBe oxJsaxna-
jole# XKHAKOCTH 4Yallle BCero MPHMEHSIOT BOAY, pexe, Macjao (rJas-
HHIM 00pa3oM, AJsi OXJaXKJeHHsi roJioBokK mopiuHeft). Chucrema oxJja-
XKJeHHs1 ObIBaeT npomounol (3a60pTHOH BOOH) H 3amxHymol (npecHOR
Bojzo#). [locneaHiolw NpHMEHSIOT Yallle, TaK KaK OXJaMJaeMHe Io-
JIOCTH He 3arps3HSIOTCS, HO OHa CJIOXKHee H JOpOXe B 3KCHJyaTaliHH.
Hnst mofaun BOARI HCMOJB3YIOT LeHTpobeKHbBIe H MOpIUHEeBBle HACOCH.
ABTOMaTHYecKoe MOANEepKAHHE NOCTOSIHHOH TeMnepaTyphl OXJaXxna-
rome#t Boanl (70—80°) ocymecTBasieTcss NMPHGOPOM — TEPMOCTATOM.

Jnsi sanycka JABHraTeJsi HMeeTCsl CHeUMajbHasi MYyCKOBa
cHcTeMa. DucTpoxoqHue ABHraTte/NH HeGOJAbLIOA MOLIHOCTH 3a-
MYCKAalOTC C MOMOIIbIO 3JIEKTPOABHraTeNsl — craprepa; O6oJbluHe
MOIIHHE MaJIOOGOPOTHEIE JBHraTeNH MYCKalOT B XOJ CXATHM BO3Jy-
XOM, NofaBaeMEIM H3 6aJIJIOHOB B LHJHHAPH ABHrartesss depes JeJH-
TeJbHOE YCTPOMHCTBO.

JBC uMeloT B HameRl CTpaHe €HHYIO CHCTEMY MapKHPOBKH, OMpefesiolyio
OCHOBHHI® KOHCTPYKTHBHHIE NMDH3HAKH THIA jABHratens. FlpHmeHsemue Ajd MapkH-
poBKH GYKBH 0603HaualoT: [ — nByxTakTHH#; JJI — AByXTakTHHI ABOfiHOro Ief-
crBusl; U — uernipexTakTHuifi; K — Kkpeftukondubft (aBHraTess ¢ MOA3YHOM); P —
pesepcuBHbil; H — ¢ wamayeom *; C — cynoBoft ¢ pesepcuBHO# Mmydrofi; IT —
C pelyKTOPOM.

Ecau B mMapke orcyTtcTByer 6ykBa K, 3HauHT, ABHraTess TDOHKOBHIR, a .€CJIH HET
6ykBet P, To nepemepcuBHbt. [[Hdpa B KoHIe mapKu o603HAyaeT CTeMeHb HaARYyBa
Brinfe nepBoft. B Hauase MapKu cTaBAT UHGPY, 03HAYAIOMLYIO YHCIAO LHIHHIPOB, B KOHIE
— Ipo6b, YHCAHTENb KOTOpPOR O0O3HAYaeT INHAMETp LHJIHHIpa B CAHTHMETpAaX, 3Ha-
MeHaTeJb — XOf MOpINHA B cauTHMeTpaXx. Hanpumep, asuratens 8JIP 43/61 —
BOCHMHIUH/JIHHAPOBLIA NBYXTAKTHLIA TDOHKOBLIR peBePCHBHLIR C JHAMETPOM WLHJHHI DA
43 cM u xoznom nopmus 61 cm, nau 6JKPH 62/140—3 — wecTHUMIAHHAPOBH IBYX-
TaKTHRIAI KpeRluxondHuA DeBepCHBHHIA € TpeTheRl CTenmeHbl0 HaJiyBa C JIHAMETPOM
IHJAHHIpa 62 cM H XojoM mnopiuHd 14 cM.

K npenmymectBam cypoBeix JBC mo cpaBHEHHIO C NapOBBIMH
TypGHHaMH cJaeayer oTHectH: Gosee BuicokHi KITI (35—45 %),
MOCTOSIHHYIO TOTOBHOCTb K JEHCTBHIO, MEHbIIHHA pacxol TONJHBA
Ha | KBT H oTHocHTesbHO HH3KYylo TeMmnepatypy B MKO; kpome
toro JBC no3BoJSIOT OCyumecTBJAATL MPAMYIO Nepefady BpallleHHA
OT BaJla JBHrareJss K BHHTY (nIpH NPHMEHEHHH MaJloo60pPOTHHIX
IuseJeil).

* Haddyeom Ha3bIBAOT CIOCOG NMOBBIIEHHS MOLULHOCTH ABHIaTes]sl NMyTeM yBeJH-
YeHHS KOJIHYeCTBa (Macchl) CBeero BO3LyXa, NMOJABaeMOro B LMAMHAD, YTO MO3BO-
JISteT TIPH JaHHOM o0hbeMe NH/IMHIPA CKHUraThb Gosblliee KOJHYeCTBO TomauBa. Hagnys
OCYILIECTBJISIeTCS NPEeABAPHTENbHbIM CKATHEM BO3AYXa B HAJJYBOYHOM HarHeTareje
MeXaHHUYeCKOro HJH rasoTypGHHHOro THma,
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Puc. 9.13. O6wmuit BHA MasoOOGOPOTHOrO KpefiuKondHOro ABHraTesss BHYTpeEH-
HEro CropamHsi MOHLHOCTL‘}O 11030 kBt

KITI sHeprernueckux ycranoBok ¢ JIBC MoskeT GBITb MOBbILIEH
nyteM HanGoJlee MOJHOrO HCHOJb30OBAHHSA TeNJa OTXOIAUHX ra3oB.
Jns 3TOr0 Ha yCTaHOBKaX GOJbLIOH MOLLHOCTH, Y KOTOPHIX TemJo-
COZiepKaHHe OTXOASIUX Ta3oB JOBOJBLHO 3HAUHTEJNbHO, HA BHIXJION-
HOM TPy60NpOBOJie pasMeliaioT YTHAH3aLHOHHBI KoTes (cM. puc. 9.15),
a Tak’Ke HCIOJIb3YIOT TEJIO OXJaXKaoleH BOAB IJIaBHOTO ABHraTesst
B ONpecHHTEeJILHOH YCTaHOBKe.

Oxnako JIBC npHcymH M HELOCTAaTKH: OTHOCHTEJNLHO BBHICOKAf
CTOHMOCTb NOTpe6JigeMOro TONJINBa H CMa3KH, CJO0XHOCTb KOHCTPYK-
IHH, GoJblIas Macca U HeCmocoOHOCTb K AJHTeJIbHOH paboTe ¢ nepe-
rpY3KoH, MEHbIIHH, 9eM Y NApOCHJOBBIX YCTAHOBOK, MOTOPECYpC
M CJIOKHOCTb PEMOHTa, GoJiee BHICOKAas CTOMMOCTb YCTaHOBKH. Kpome
Toro, npu pabore cynoBux [IBC Bo3HHKaeT 3HAUHTEJLHBIH [IYM H
BH6panus. :

Ha coBpeMeHHBIX KPYNMHBIX MOPCKHX CYJAaX HauGoJibiuee pacrpo-
CTpaHeHHe TOJIYUYHJIH Maa0060pommbie O0s8yxmaxmuble Kkpeliyrondrole
pesepcusnbie  dguzameau (puc. 9.13, 9.14), obaajawupe 6GoJabmwo
HuAHHAPOBOH MomnocThio (0T 400 1o 3000 kBT'B onHoM nuauuppe),
HH3KHM yIeJbHbIM pacxofoM TtomauBa (170—200 r/kBt-u) u GoJb-
wHM MoTopecypcom (mo 60 000—80 000 u).
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Puc. 9.14. Tonepeynnifi paspe3 MaJoOG0POTHOrO ABYXTaKTHOIO KPeHLKOMHOTo
JBHraTe]isl BHYTPEHHErO CropaHHsl.
! — ¢yHnamenTHan pama; 2 cTaHHHAa; 3 — KoJeHvaTrH# Baj;, 4 — maryH; § — Kpefin-

Kond ¢ nosasyHoM; § — mMTOK; 7 — noplieHb, 8 — MeXaHHM3M Ta3opaclpefesleHHs; 9 — BO3-
AYXoAYBKa; 10 — BHXJonHOA TPYGONpPOBOR
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Puc. 9.15. CxemMa KOMITIOHOBKH MAaIIHHHOTO OTHENEHHS ¢ MaJOOGODOTHEIM JH3E/IEM.

! — YyTHAR3aUHOHHHA KoTeJ; 2 — BCNOMOraTeJbHHE KoOTeN; 3 — ucnapHTenb; 4 — riaBHuft
ABHraTenb; 5 — BanONpOBOA; 6 — samacHoli rpeGHoft Bajl;, 7 — rJaaBHHH pacnpegenvTesb-
He#l IHT, 8 — AH3eJb-reHepaTopH; 9 — NOCT yNpaRJeHHs IJaBHHM ABHrartenem; /0 — ocy-
mHTeNbHHR Bacoc; I/ — MacysiHHe 9JIeKTPoHacOCH; /2 — MacasHeie QHALTPH; /3 — Macao-
OXJNlafuTeNH; I4 — MaCJOOYHCTHTENH; /5 — Hacoch npecHoN H 3aGOPTHOA oOXJaxAamowed
BOJAN; [6 — OXJajzuTean npecuoll BopgHW; /7 — 0anNoH TYCKOBOro Bo3Rxyxa; I8 — TonaMso-
nepeKauHBalomHe HacocH; /9 — cemaparopH TOMJIMBa
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Puc. 9.16. Ilonepeunuift paspes cpenHeOGOPOTHOTO YETHIPEXTAKT-
HOTO TPOHKOBOTO JBHIaTeJNsl BHYTPEHHETO CropaHHA ¢ V-o6pas3HbiM
PACHONIOKEHHEM 1IHJIHHJPOB

Cxema ofmie#i KOMNOHOBKH CYJOBOH 3HepreTHYeCKOH YCTaHOBKH
C MaJooGOpOTHBIM [M3eJeM MpHBeleHa Ha puc. 9.15.

ArperartHasi MOMIHOCTb COBpEMeHHBIX MaJIOOGOPOTHHIX ABYXTaKT-
HBIX au3eneit pocruraer 20 000—30 000 kBt (mo 1500—3000 kBTt
B OJIHOM IHJHHApE).

Hapsany ¢ Mano060pOTHHIMH IBYXTaKTHRIMH JH3€JsIMH B KadecTBe
rJAaBHBIX JBHraTeseli Ha KPYMHBIX TPAaHCHOPTHHIX CYJaX ILIHPOKOe
pacnpocTpaHeHHe MOCTENeHHO MOJYYaloT CPedHeobopomHble yembipex-
makmusie Odueameau ¢ dactotod BpameHusi Bajsa 300—600 o6/muH
u arperatHoil MomHoctbio 7000—11 000 kBt (no 12—18 uuanuapoB
B O/lHOM arperarte), pa6oramliHe uepe3 pelykTOp Ha rpeGHo#t BaJ
(puc. 9.16).

IOnst ofecnedeHHsl MOMIHOCTH, NpeBHIIAOMEd MaKCHMAJbHYIO
arperarayilo (no 35 000 kBr), npuMmensitoT muo2omawunnble Yycma-
Hosku. CpenHeoOOPOTHBIE JH3e/H paGoTalT Ha TAXKEJOM TOMJHBE
H HMEIOT MPAKTHYECKH OAHHAKOBHIH ¢ Man00GOpPOTHHM yAedbHbiH
pacxofl TomsuBa. CpenHeo60poTHBIE ABUratesH of/alaioT onpesesieH-
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Puc. 9.17. Cxema ofefi KOMIOOHOBKH MAIIMHHOTO OTAENEHHS KPYMHOTOH-
HaX(HOTO TaHKepa CO CpPeAHeOGOPOTHHIMH [H3eJNsIMH ofliedl MOLIHOCTbIO
12 350 xBrT. }
I, 2 — cpeaHeoGOpPOTHHIE RH3e/NH; § — DPEAYKTOPH; 4 — reHepaToph; 5§ — BaJo-
NPOROAK NpaBOro H Jeporo 6opra
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HEIMH [PEHMYIIECTBAMH Iepej MaJsoo0opoTHHIMH: rabaputsi MKO,
0CO0EHHO €ro BLICOT2 M JAJHHA, MEHbille, YIEJbHBIH BeC YCTaHOBKH
B 1,2—1,b pasa nuxe. Kpome Toro, 6snarogaps pelyKTOpPYy MOKHO
BBIOHM paTh TaKYyIO-YacTOTY BpailleHHs rpeGHOro Baja, KOTOpad MO3BO-
JSEeT HCMOJb30BaTh rpeGHOH BHHT ¢ HauGoasmum KITI.

YCTaHOBKY €O CpefHEOGOPOTHBIMH JIH3€/AMH KOMIIOHYIOT OOBIYHO
H3 HECKOJbKHX arperatoB (pHc. 9.17), m0o3TOMY HNPH HEHCIPABHOCTH
OLHOTO H3 HHX €ro MOXKHO OTKJIOYHTh H PEMOHTHPOBAaThH Ha XOALY
CylHA, YTO TaKXKe SBJsETCS HECOMHEHHKEIM NPEeHMYIIECTBOM.

K HenoctaTkaM cpelHe0OOPOTHHIX JABHraTes e OTHOCATCA: MeHb-
wmii mMoropecypc (25 000—30 000 u), menbwuit Mexauuveckuit KITI
YCTAHOBKHM (H3-3a NOTEPb B DeAyKTope), 6oJjlee BBICOKAA CTOHNMOCTB
(M3-3a npuMeHeHHA peAyKTopa ¥ MydT), NOBBINEHHBIH YpPOBEHb
myma B MKO.

§ 9.6. NasoBbie TypOHHL H ra3oTypOHHHbIE YCTAHOBHH

FasoBas Typ6uHa npejcraBjsieT coGoil ABuUraresb, B KOTOPOM COYe-
TAIOTCSl NPEHMYIIECTBA MapoOBOH TYpPOHHBI H ABHUIaTesss BHYTPEHHEro
cropanusi. B oTiaMune or mapoBodl TypOHHBI pabouuM TeJoM 37echb
ABJISETCSl He Map M3 KOTJOB, a raskl, o6pasywliiecs NpH CrOpaHHH
TONJIKBA B CenHalbsHEX KaMepaXx. B orauune ot IBC sHeprus pa6o-
yero TeJa IpeBpaliaeTcs B MeXaHHYECKYIO 3HEPTHIO BpallleHHs BaJa
He B pe3yJbTaTe BO3BPATHO-NOCTYNATEeNbHOr(: ‘ABHXKEHHS MOPIIHSA
B LHJHHApE, a NyTeM BpaileHHs KoJeca TypOHHB MOX OeHCTBHEM
CKOPOCTHOH CTPYH ra3oB, BbHITEKAIOIMHX H3 COMJA.

Fasopas TypOHHa, KaK H napoBas, — 3TO HEpPEBEPCHBHHIH MeXa-
HH3M, NO3TOMY JAJs peBepca B ra3oTypOHHHBIX YCTAHOBKax Heo6Xo-
JMMO IpelycMaTpHBaTh TYpOHHY 3ajHero Xoja HJH JpYyroe Kakoe-
aun6o ycTpoHCTBO, HampuMep BHHT peryiaHpyeMoro ara (BPIII).

Fasoryp6uunasa yctraunoBka ([TY) cocrour us
CAEAYIOMMX OCHOBHHX YacTel: 2a306806 mypOure!, B KOTOPOH TenoBas
IHEpPIHsA TOpSAYHX ra3oB npeobpasyercs B MeXaHHYECKYIO; 8030YLLH00
KOMNPEeccopd, 3acachHBAIONIETO M CIKHMAIOLIETO BO3LYX, HEOGXOAMMEL
JJIsL CTOPaHUA TONJINBA; Kamepe: eoperus (reHepaTopa rasoB), B KOTO-
po¥l pacnblIEHHOE XKHJAKOE TOIJIHBO CMEMIMBAaeTc C BO3AYXOM H Cro-
paet, obpasys pabouee TeJo — ropaunit ras; mpybonposodos nas Nox-
BOJla BO3[lyXa K reHepaTopy rasa, nojayd ra3oB U3 reHepaTopa B ra-
30BYI0 TypOHHY M 0TBoJa oTpafoTaBILIHX rasoB B aTMochepy; ymu-
AUBAUYUOHHBbLX  Yycmpoticme, ofecneyHBAOMUX HCNONb30BAaHHE TelJa
OTXOJSALUIUX Ta3oB.

Kpome Toro, B coctaB I'TY BxoAsiT TonnuBHAsi H MacisHas CH-
CTEMH, [OJAlOLHe TONJHBO B Kamepy TOpPeHHS H Macjlo — B IoI-
LIHIHHKY TYpOHHBL ¥ 3y6uaTylo mepelayy, a Takxke He6GoJbIIAs MO
MOILHOCTH IyCKOBasi napoBas TypGHHA, HCNOJBL3YioUlas map OT BCho-
MOTaTesJLHOTO KOTJa.

Ha cynax I'TY ucnonb3yioT B KadecTBe NPHBOAA BCIOMOTaTeIbHEIX
MEXaHH3MOB, a B NOCJIEAHHE TOJbl H TJIaBHBIX JHEPTeTHYECKHX yCTa-
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Puc. 9.18. O6wmuft Bun (@) u cxema I'TY
¢ kamepoli ropenns (6) (MomHocTs 4040 kBT).

! — KoMnpeccop HHE3KOro jflaBileHns; ? — BO3-
Ayxonoporpesatens; 3 — TBJI; 4 — Komnpec-
cOp BHCOKOrO JaBJleHHsl; § — NycKoBas Typ-

G6HHa; 6 — KaMepa TropeHHs; 7 — GoOpCYHKa;
8 — THA; 9 — Boapyxooxnanurenn; I0 — pe-
AYKTOD

HOBOK, IIPEHMYIIECTBEHHO Ha
CyLax Ha MOJABOMHKX KpPHIIb-
X -H BO3AYIIHOH MNOAYIIKe
tuna «bypesectHHk», «Taii-
¢yn», «CopmoBrw». Ha xpyn-
HEIX MOPCKHX Cylax NpHMe-
HeHHe ra3oBbIX TYPOHH B Ka-
yecTBE TIJIaBHHIX JABHraTeJeif
noxa emie orpannsero. B CCCP
cO3/aHa cepHSl KpyNHeHMIHX
B MHpe rasoTyp60Xo0A0B THINa
«Kanutan CMHpPHOB» — CYJIOB
C FOPU30HTAJbHON rpy3oobpa-
60TKOH,  HeABEHTOM  OKO0JO
20 000 T ¢ I'TY MowHOCTLIO
36 750 kBT, nocrpoeHH cKo-
POCTHOE CYXOTpy3HOE CYAHO
«[lapuxkckas KoMMyHa» fef-
BefitoM 16 000t ¢ T'TY wmowm-
HocThlo 9555 KBT; HeckoJsbKo
60OJbIIAX  JIECOBO30B  THMNA
«[laBave  BuHorpamos» nen-
BeiitoMm 5700 T ¢ TTY w™our-
HocThlo mo 2940 kBt; cepus

pPHOOJIOBHEIX ~ TpPayJepoB H
nJjaByyue 3JIEKTPOCTAHIIHH
«CeBepHOE  CHSIHHE» MOLIHO-

cteio 2 X 8820 kBt ans o6-
cayxuBaHus pafioHoB CubupH
u Kpaiinero Cesepa.
YerpoficTBO ra3oBod Typ-
OGMHBl aHAJOTHYHO TIapoBOH
Typ6une. Ho rasosas T1yp-
6rHa MCOHTHIBaeT Oojee BH-
COKHE TeMIepaTypHHE = Ha-
IPY3KH: ee pabouyHe JONaTKH
pabotalT NpH TeMmeparype
ropsiunx rasoe (650—850°),
B TO BpeMsl KaK TeMIepa-
tTypa pa6overo mnapa 400—
500°. 310 3HauUTENLHO YMEHb~
maeT MOTOpecypc ra3oBoH Typ-

6HHBE. B 3aBHCHMOCTH OT NPHHATOrO crmocoba CxkaTHA BO3Ayxa H 06-
pasoBaHHfl ropsuux rasoB pasanuaior I'TY c kamepoii ropeHus H
I'TY co cBo6onHomopuiHeBHIMH TreHepaTopamu rasa (CIIIT).

BITY ¢ kamepoi#

ropeHHa (puc. 9.18) HapyxkHuIH

BO3yX 3acacbiBaeTcs II'eHTpO6e)KHbIM KOMOpeCCOpOM HH3KOro JaBJje-
HHA H 4epe3 BO31YyXOOXJAaAHUTEJ/b IOLAETCSA B KOMIIPECCOD BBLICOKOIO
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JaBJIeHHA, a OTTYIA Yepe3 MOAOrpeBaresb BO3AyXa B KaMepy rOpeHH I .
OnHOBpeMEHHO B KaMmepy ropeHHsi 4yepe3 (JOPCYHKY BNPHCKHBAeTCs
n tonauBo. [Iponcxoaut cropaHne u o6pa3oBaHHe TOPsSYHX [a30B,
KOTOphble MOCJeN0BaTeJLHO MOCTYNAIOT B ra3oBee TYPOGHHH BHICOKOFO
H HH3KOIO JaBJIEHHSl M 4Yepe3 BHIXJIONHOH TPyGONPOBOL OTXOHAT
B armochepy. Ha myTuH oTXOAsIMHX ra3oB yCTaHaBJIHBAIOT MOJAOTpe-
BaTeJb BO3lyXa H YTHJIH3AaLHOHHEIH KOTeJ, Map KOTOPOrO MOXKHO
HCIOJIB30BaTh JAJs TypOGoreHeparopa HJH JJsI BCIOMOraTesbHOMH
Typ6HHH, pa6otaiomlefi Ha rpe6HOA Baja. LleHTpoGexkHHle KoMIpec-
COpHl HH3KOT'O H BRICOKOT'O JaBJIEHHs MPHBOAATCS BO BpaleHHe COOT-
BeTCTBEHHO TYp6GHHAMH HH3KOTO H BHICOKOTrO JaBjeHHsi. Ha rpe6Hoit
BHHT 4epe3 pelyKTop paboraer TOJbKO TYp6HHAa HH3KOro IaBJIEHHS.

[TYcocBoGOAHONOpPMHEBH MU TEHEPATOPAMHE
rasa (CIIIT) (puc. 9.19) oranuaercs or I'TY c kaMepoii ropeHus
TeM, YTO ropsiyde rasn o6pa3yioTcsi B CHeLHAJbHOM reHepaTope
rasa, pa6orajomieM no npuHiHny JIBC co cBo6oaHO pacXoAsiiuMHCS
nopuHami. CIII'T npeacraBasier coGofi cCHMMETPHYHHH arperar, co-
CTOSIUIHA M3 JABYXTaKTHOrO ONHOLMJHHIPOBOrO [BHTraTelJsi C IpoO-
THBOMOJIOXKHO JABHKYIIHMHCA MOPIUHSIMH, OXHOCTYNEHYAaTOro KOM-
nmpeccopa MpOCTOro JeHCTBHA H
nByx 6ydepHuX uHAHHAPOB. B 1n-
JAUHIpE pAacnoJoXkeHH JBa pa6o-
YK X MOPLIHS, COEAHHEHHHE C KOM-
npeccopaMu H 6ydpepHrIMU mOpII-
HSIMH.

Pabounii (pacxoasmuiics) Xon
MOpIUHEBHIX TPYNN OCYINEeCTBJs-
eTcsi mMoj JAeHCTBHEM pacluHps-
jolerocst B pa6oueM LHJHHIpe

Puc. 9.19. O6muit Bux (a) u cxema CIIIT (6).

! — BOYcKHMWE KJanaHbl KoOMMpeccopa; 2 — BuNYCKHWE KJanaHh KOM-
npeccopa; 8 — KOMIpDecCOpPHWH TopIleHb; 4 — UMJIHHAP KOMIIpeccopa;
§ — BNYCKHLIe OKHa; 6 — BLHINIYCKHMWe OKHa; 7 — (opcyHKa; 8 — paGounit
UHABHAD; 9 — OybepHu# UHJIBHAD; /0 — GydepHu#t nopwens; // — pecu-
BEep NPOAYBOYHOro BO3nyxXa; /2 — paGounii noplleHb; /8 — MeXaHH3M CHH-
XPOHH3aUHH paGOTH NMODIMHEA
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Puc. 9.20. KomnoHoBKa rasoryp6uHHo# sHepreTHyeckofi ycranosku ¢ CIITT.
] — CIIT; 2 — rasosas typ6HHa; 3§ — pefyKTop; 4 — Ou3esab-TreHepaTop

raza. [Ipn 3TOM BO3llyX B KOMNpecCOPHHX UMWJHHJIpaX CHadaJja
CXHMAeTCsl, a 3aTeM dYepe3 BHINYCKHBIE KJanaHel MOCTYN4eT B pPeCH-
Bep MNpOAYyBOYHOro Bo3fyXa. OIHOBpeMeHHO CO CXKaTHEM BO3JyXa
B KOMIIPECCOPHHIX IMJIMH/PaX CHHMaeTCsl BO3AyX B 6ydepHuIX IHIHHI-
pax, mocJie Yero ero sHepTHs pacXolyeTcs Ha coBeplleHHe 06paTHOro
xola pa6OYHX MOpIIHEH H CxkaTHe BO3lyXa B pabodyeM LHJHHIpe.
B koHue pa6oyero Xola mopluHe#l OTKpHIBAIOTCA CHAa4aJia BRIMYCK-
HEle OKHa, a 3areM BNyCKHHe. Uepe3 BhHINYCKHBE OKHAa BHIXJIONHHIE
rasnl NOCTYynamT K rasoBofi TypOHHe, a depe3 BINYCKHHIE CXKaTHH
NPOLYBOYHBIA BO3JyX H3 pecHBepa 3amoJjiHseT paGodHf UHJIHHAP.
M36biTouHbII NPONYBOYHHIA BO3AYX CMEIUMBaeTCA C TOpAYHMH
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BHIXJIONMHEIMH Ta3aMHd ¥ TakXe IOCTyNaeT K rasoBoH TypOHue.
[Ipy ofparHOM Xofe pabouyuX mnopmHeH IOA JeHCTBHEM BO3Ayxa,
cxaTtoro B OydepHBIX LHJNHAPAX, 3aKPHIBAIOTCH BNYCKHBLIE  OKHA,
3aTeM BBINYCKHBIE H OIHOBPEMEeHHO Yepe3 KJamaHEl BCACHIBAETCSH
BO3AYX B HHJMHIPBH KOMIpeccopa. B MOMeHT cOMuKeHHs nopiunei
B paGouuii UHAHHID uepe3 ($OpPCYHKY BIPHICKHBAeTCs TONJHBO, H
npouecc NOBTOPSETCS.

I'TY u CIIIT orauyaeTcss KOMIAKTHOCTBIO, OTHOCHTEJNBHO MaJof
maccoit 16—24 kr/kBT u ne6osbUIMM pacxofoM TonauBa 260 r/(xkBt- u).
[IpenmylecTBOM fIBJsIETCS BO3MOXHOCTb KOMIIOHOBATb 3HEpreTHYe-
CKYI0 ycTaHOBKY M3 HecKo/bkHX CIIIT, uro nospossier GoJiee panuo-
HaJbHO Hcnonab3oBath o6beM MKO (puc. 9.20). Kpome HasBaHHBIX
tinoB J'TY Ha Ma/bX CKOpPOCTHRIX CyZAaX, ocoleHHO Ha cylax Ha
MOJIBOIHBIX KpBLIbSAX, IHPOKO pacrnpocTpaHeHnl obJerdenHole ['TY
aBdauuonHoro tuna (1,6—4,0 kr/kBt). Ho ouu umewor HeGoJbinoi
MOTOpecypC H TOBHIIIEHHBIH pacxof TtomiauBa (340—380 r/kBr-u).
Henocratkom I'TY Bcex TUMOB, KpoMe TOBHIIEHHOTO Pacxoja TOI-
JHBAa H MaJOro pecypca, siBjasercs 6oabmasl myMHocTh B MKO, ans
YMeHbIIEHHS] KOTOPOH NPHXOIUTCS NMpHGeraTh K CrenHajJbHbIM MepaM,

" § 9.6, DHepreTHuecKHe yCTAHOBHH CyJAOB
C BNGKTPO/ABHHEHHEM

Ecnu B cocTaB CyZNOBHIX 3HEPreTHYECKHX YCTAHOBOX BXOLSIT BHLICOKO-
0GOpPOTHBEIE IJIaBHble MeXaHH3Mhbl (HapoBble M ra3oBnle TypOHHBI, Obi-
CTPOXOIHbIE JIBUraTe/NM BHYTPEHHEro CropaHHs H mp.), TO AJs Tepe-
Ja4d MOIIHOCTH OT JBHrare/sl K rpe6HOMY BHHTY KpoMe 3y6uaThiX
PEAYKTOPOB NPHMEHSIOT 3JeKTponpuBoA. Co3naHue 3JeKTpPHUYECKOH
CBSI3H MEXJYy IJaBHBIM JBHrarteseM H IpeOHBIM BHHTOM MPOHCXONHT
o CJelyiolled CXeme: TJaBHHI JBHraTejb HOPHBOIHT B IeHCTBHE
3JIEKTPOreHepaTop, a 3JIeKTPHUeCKHH TOK, BHIpa0aTHIBaeMblH 3ITHM
reHepaTopoM, — 3JIEKTPOJABHIaTe b, COeJHHEHHHH C rpeGHEIM BaJIOM.
TlpenmyliecTBaME HCIOJIb30BAaHHS 3JIEKTPONPHBOAA HA CyAax siB-
JSIIOTCS: OTCYTCTBHE IJIHHHHIX BaJONPOBOJOB, TaK KaK rpebHBIE 3JeK-
TPOJBHIaTeNH JIETKO pAa3MellaloTcss B KOpMe CYAHA; BO3MOKHOCTb
NpHMeHATh GoJlee NPOCTHE HepeBepCHBHEIE OLICTPOXOAHBIE ABHUTATEJNH,
YHCJIO KOTOPHIX BEIOHDAIOT HE3aBHCHMO OT YHCJA IpeOHLIX BHHTOB;
BEICOKHE MaHeBpeHHble KauyecTBa H BO3MOXHOCTb paloTHl CyjiHa Ha
MaJbiX CKOPOCTAX NPH HENoJIHOM 4YHCJe AEHCTBYIOIIHX NepBHYHBIX
IBHTaTeJseH; BO3MOXKHOCTb HCIMOJIb30BAHHS BEIpabaThiBaeMOi renepa-
TOPaMH 3HEPTrHH IJis paloThl CYAOBBIX BCIIOMOTaTe/IbHHX MEXaHH3MOB.

Opnako 3JIEKTPONIPHBOL HMEET M HeNOoCTaTKH: GosipImylo Maccy,
nus3kuil (Ha 8—13 % muxe, ueM y 3y6uaToil mepenaun), Gosiee BhI-
COKYIO CTOMMOCTb H mp. [l03TOMY NpHHIHMI 3JIeKTPOABHXKEHHS INpH-
MEHSIIOT K60 Ha CHelHa/bHBIX CYJaX ¢ NOBHIIEHHHIMH MaHeBPEeHHBIMH
KayeCcTBaMH H YacThIMHM peBepcaMH (Ha OykcHpax, JelokoJax, Napo-
MaX, NJaBy4uX KpaHax), JMHO0 B TeX CJydasix, KOria BHIIOJHO HC-
N0JIb30BaTh MOIUIHOCTE I'JIABHOTO JBHTraTtess AJs obecriedeHHsi paboThl
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Puc. 9.21. Komnonoska
rpe6HOH  JH3eJb-3JIeK-
TPHYECKOH YCTAHOBKH.

1 — rnaBHble JH3eJb-
MOTOPHI; 2 — raapHHe
sJieKTporenepaTopu; 3 —
rpe6Hoft 3JIeKTPOJBHIa-
TeJh; 4 — BcrnioMora-
TeskHbl€ TeHePaTophl AJs
06IIeCYROBBIX HYMJ, 5 —
6adJIOH IYCKOBOTO BO3JY-
xa; 6 — Kommpeccop ny-
CKQBOro BO3AyXa, 7 —
CTORHOYHWR [H3eJiLb-TeHe-
paTop ¢ KOMIpeccopoMm;
8 — HapelIeHHn €& HaCOCH

L

o6leCYOBBIX MEXaHH3MOB (Ha MNJaBYyYMuX KpaHaX, 3eMCHapsiax,
PBIGONIPOMBICJIOBBIX CYyJiaX, MNJABYYHX MacTepCKHX).

Ha cynax c ajekTpoaBHkeHHeM, [l KOTOPHIX 6oJiee BarKHHL Ma-
HEBPEHHbIE KadecTBa, NPUMEHAIOT TJ1aBHLIM 00pa3oM TeHepaTophl H
rpe6HbIe 3JIeKTPOJBUTATENH NOCTOSIHHOTO TOKA, a HA CYAaX, Y KOTOPHIX
onpefensomed ABJseTCs 3KOHOMHYHOCTh, — NepeMeHHoro. B kade-
CTBe NepBHUHBIX ABHTaTe/el uvaile HCHOJAb3YIOT GBICTPOXOAHBIE ue-
ThIDEXTAKTHbIE JH3eJH, pPexe NapoBble HJH ra3oBble TYpPOHHEHI

CynoBble 3HepreTHYeCKHe YCTAHOBKH C 3JIEKTPOABHIKEHHEM pas-
MeIaloT B ONHOM HJH JBYX oTcekaX. I'peGHOIl 3/eKTpoOABHraTeNb
Bceria pasMemiaior GJHKe K KOpMe, HACKOJbKO MO3BOJSIOT OGBOABE
H YCJOBHAl BoleMKH rpeGHoro Baja. [lepBuHuHBIE OBUTaTeJH H 3J€K-
TpPOreHepaTophl YCTAHABAUBAIOT HJH B TOM XKe OTCEKe, I'ie U rpebHble
IABHTaTe M, HJHM, Yaie, B OTACJNbLHOM OTCEKEe, PACHOJOMEHHOM B HO-
coBOH wacTH GJHKe K cepefHe cyfiHa (puc. 9.21).

§ 9.7. AToMHbl®e BHepreTHYeCHHe ycranonkn (AQY)

B HacTosmee BpeMs Bompoc O MIHPOKOM NPHMEHEHHH SIIEPHOrO TOPIO-
Yero B CYNOBBIX 3HEpPreTHYeCKHX YCTAHOBKaX CTAaHOBHTCS Bce GoJee
akTyanbHbiM. HMHTepec K cynam ¢ ADY ocobenHo Bo3dpoc B 1973—
1974 rr., Korza BCJAENCTBHE MHUDOBOTO 3IHEPTETHUECKOTO KpHU3HCA
pPe3KO [MOBBHICHJIHCH LEHBI Ha OpraHHyeckKoe TOMIHBO. (OCHOBHBIM
npeuMylecTBoM cyioB ¢ AJY sB/seTcs NPaKTHYECKH HeOTpaHHYeH-
Hasl JaJbHOCTb [JIaBaHHs, YTO OYeHb BAaXKHO IJSl JIELOKOJOB, CYJNOB
apKTHYECKOTO NJIABAaHMS, HAYYHO-HCCJeJOBaTeJbCKUX, THAporpacu-
deckuX M np. CyTOUHBIH pacxof SIAEPHOTO TOPIOYEro He MpeBHlaeT
HeCKOJNIbKHX JecSITKOB TPaMMOB, a TeILIOBBIAE/SIOWHE 3JeMeHTHI
B DeakTOpe MOXHO MEHATb OAHH pa3 B ABa—ueThipe roja. AdY
Ha TPaHCNOPTHHIX CyAaX, 0COGEHHO HA TeX, KOTOPble COBEpPIUAKOT
JanbHye pedchl ¢ 60/BLIOH CKOPOCTBIO, 103BOJSET 3HAUUTE/IbHO [10BHI-
CHTb TPY30NOABEMHOCTb CYIHA 33 CYET IPAKTHYECKH MOJHOTO OTCYT-
CTBHSl 3anaca TONJMBAa (3T0 AaeT GOJMBIUMEA BHIMTPBILI, 4YeM NOTEPH
u3-3a 3HauuTesbHOH Macch AJY). Kpome rtoro, ADY moxer pa-
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Gorarb Oe3 jocTyma Bo3ayxa, 4YTO
OueHb BaXXHO JJs MOABOJHBIX CYMIOB.
Onnako noka notpebasemoe ADY ron-
JMBO elle odeHb foporo. Kpome Toro,
Ha cyAax c A3Y npuxoiuTcs npen-
yCMaTpHBATh CHeUHaJbHYIO OHOJOTH-
YeCKYIo 3alHTY OT PpafHOAKTHBHOrO
H3JIyYeHHsI, KOTopas YTsXKeJseT ycra-
HoBKy. Hazmo noJararte, 4To ycnexu B
pasBHTHH aTOMHOH TeXHHKH H B CO3/a-
HHH HOBHIX KOHCTPYKUHI H MaTepHa- 7
JIOB TO3BOJAT MOCTENEHHO YCTPAHHTH
3TH HEeJOCTaTKH CyIoBuX A3Y. ¢

Bce coBpemeHHble CynOBhe A3Y
HCIOJB3YIOT  TelJso, BBLIJAIOMIESCH
NpH JEJeHHH fIepHOro roplovero AJs
06pasoBaHH# Napa, HJIH HATPEBA 333, .. 005 Cyena ArepHoro pe-
NOCTYNAIOUWMX 3aTeM B [aPOBYI0 MJH  ,yrin,’

rasoBylo TypOHHBI. ! — aktHEHas 30Ma; 2 — ypaHosmwe
OcHOBHOe 3BEHO AaTOMHOH Mapo-  CTepXHH; 5 — saMepantendp; 4 —

- OTpaxaTellb; 5 — TENNOHOCHTEJDb,
npouspoisieir ycraHoBKH AIIITY — 6 — Guonoruueckasn samura; 7 —

i H — -
peakmop, B KOTODOM MDPOHCXORHT  rynmsensinar ot & 7 cHctema pe

sinepHas peakiusi. B kauecTBe saepHoro )

TOpIOYEro HCHOJb3YIOT pA3jMYHEE pacllen/siouHecs BelmecTsa,
Yy KOTOpHIX [poLecC JeJeHHS SIep COMPOBOXIAETCS BhIIEJAEHHEM
GosbIIOr0 KoJiMYecTBa 3HeprHH. K TakuM BelecTBaM OTHOCATCS
H30TOMK ypaHa, NJAyTOHHSA U TopHA. HauGomee BaXXHbIMH 3JieMeH -
TaMH CYAOBBIX peakTopoB fABasloTCA  (puc. 9.22): axkmusHas
304a, B KOTOpOH pa3MellleHbl YpaHOBble CTEPXHH W 3aMelJH-
Teab, HEOOXOZMMBIH /sl MOIVIOMEHHS 3SHEeprHH BBIIEASIOMHXCS
NpY pacnaje fAfep 4YacTuil HEHTPOHOB; ompascameab Heimpowos,
BO3BPALAIOIINIA B AKTHBHYIO 30HY YaCTb BBUJIETEBIIHX 34 ee Mpelebl
HEeHTPOHOB; menaoHocumens Jis orbopa M3 akTHBHOH 30HH TemJa,
BHIJEJISIOIEroCcs NpH JeJeHHH ypaHa, H Nepefayd 3TOro Telna Apy-
roMy paboueMy Teny B TeNJOOOMEHHHKe; 3kpax Ouoaoceuueckod - 3a-
wumol, TPENATCTBYIOWIMA pacnpoCTpaHeHHI0 BpeAHHIX H3JYyUeHHH
peaKTopa; CuCmema YynpasaeHus u 3aiuyumel, peryjupylolmas TedeHuHe
peaklHH B peakTope M [peKpamjamloimas ee B CJaydae aBapHHHOro
pocTa MOLIHOCTH.

3amepiuTeNeM B SIIEPHHIX PeakTOpaX CJAYXKHT rpadur, TsaKenaas
H ofOblYHAS BOAA, a TEMJIOHOCHTeJeM — XKHJAKHE MeTajlJbl ¢ HH3KOMH
TeMnepatypoii njaaBJeHusl (HATpHH, KaJHiH, BHCMYT), rassl (reJui,
a30T, YIVIEKHCJHIH ras, . BO3AyX) HJM BOJ4.

B cymoBbix A3Y mosyddsaH pacnpocTpaHeHHEe PeaKTOpHl, ¥ KOTO-
PHIX U 3aMeJJIHTe/IEM U TeNJOHOCHTeeM SBJSEeTCS JHCTHAMHPOBAaHHAS
BOJA, OTKYJa H NPOH30HIIO HX Ha3BaHHE 6000-600sHbIe  PeaKmopsl.
ST peaKTOpHl MpPOIIE N0 YCTPOHCTBY, KOMIAKTHee, HajexHee B pa-
6oTe, yeM Apyrue THIMH, U [eHIEBJIE.
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Puc. 9.23. TensioBre CXeMH AJepHBIX 3HEPreTHYECKHX YCTAHOBOK:
@ — ONHOKOHTYpHaf; 0 — IBYXKOHTYPHaf; 6 — TPEXKOHTypHas.

1 — peakTtop; 2 — TYpGHHa, J — KoHjeHcaTop; 4 — IHPKYJALHOHHHR
Hacoc; 5 — mnaporeHepaTop; 6 — KOHAEHCaTHhHA Hacoc; 7 — CHCTeMa Do-
Aorpesa GHALTPaLlHH H NOANHTKH; 8 — nNHTaTesNbHHWR Hacoc, 9 — Tenno-
o6MeHHHK; 10 — OuoJoOTHYecKas 3allHTa

B 3aBHCHMOCTH OT crnocofa nepefauyd TENJOBOH SHEPrHH OT peak-
TOpa HCIOJHHTEIHLHOMY MeXaHH3My (TypOMHE) pasJjH4aloT OLHOKOH-
TYPHYIO, ABYXKOHTYPHYIO H TPEXKOHTYPHY®O cXeMbl AJDY.

[To odnokonmyprot cxeme (puc. 9.23, a) pabouee BellecTBO —
nap — obpasyeTcsi B peakTOpe, OTKyla IOCTyIaeT HEeINOoCpPEICTBEHHO
B TypPOHHY U U3 Hee Yepe3 KOHAEHCATOD C MOMOIIbIO HHPKYJSIIHOHHOTO
Hacoca BO3BpalaeTcs B PeaKTop.

To deyxxonmyproii cxeme (puc. 9.23, 6) NHUPKYJIUPYIOLHH B peak-
TOpe TEIJIOHOCHTEeNMb OTA3eT CBOe TelJO B TENJOOOMeHHHKe —— napo-
reHepatope — Boje, ofpasylouieii nap, KOTOPHH moctynaeT B TYp-
6uHy. Ilpn 3TOM TenJOHOCHTENb NPONYCKAIOT Yepe3 PeakTop H Mapo-:
reHepaTop UHPKYJISIHOHHBIM HAacOCOM HJIH BO3LYXOIYBKOH, a 06pa-
3ylomuiics B KOHAeHcatope TYpGHHB KOHJEeHcaT IPOKaYMBaioT
KOHJeHCAaTHHIM HacoCOM 4Yepe3 CHCTeMY TIONOrpeBa, GHJAbTpPalUH
M MOANHTKH M NHTATEJbHBIM HACOCOM CHOBA NOJAIOT B NaporeHepaTop.

Tpexxonmypras cxema (puc. 9.23, ) mpexactasiasier co6ol nBYX-
KOHTYPHYIO CXEMY C BKJIKOUEHHBIM MeXIYy MePBLIM H BTOPHIM KOHTY-
paMy JOTOJHHUTENbHBIM TPOMEXKYTOUHBIM KOHTYPOM.
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OnHOKOHTYpHasi cxeMma Tpe6yeT GHOJIOTMYECKOHR 3aIUTH BOKPYD
BCEro KOHTYpa, BKJIOYasl H TYpPOUHY, YTO YCJOXKHseT oOCay>KHBaHHe
¥ yupaBJieHHe U TOBHIINAET OMNACHOCTb JJIsi 3KHNa)a. Besonachee
JABYXKOHTYpHasl cXeMa, TaK KakK 3JleCb BTOPOH KOHTYpP y:Ke He omaceH
Aast sKunaxa. [ToaToMy Ha aTOMHBIX CYAaX NMOYTH BCerja NPUMEHSIOT
JIBYXKOHTYPHBle cXeMbl. TPEXKOHTYPHbIE CXEMBl HCIONb3YIOT B TOM
cIydae, ecJIH TENVIOHOCHTEJIb B PEAKTOPe CHJIbHO aKTHBHPYETCS U €ro
HeOGXOJMMO, TWIATENbHO OTAENHTH OT paboyero BellecTBa, AJisl 4Yero
U TpeJHa3HauYeH NPOMEXYTOUHBIH KOHTYP.

Ha aTtoMHuix Jenokonax «ApkTHkar, «CuGupb» H «Poccus» (puc. 9.24) npume-
HeHa ABYXkoHTypHass A3Y mownocteio 55 125 kBT, cocrosmas us AIIY, typ6o-
3JICKTPHYECKOH YCTAHOBKH Ha MNEPEeMEHHO-NMOCTOSSHHOM TOKe ¢ JABYMs JIaBHHLIMH Typ-
GoreHepaTopaMH MOIHOCTBIO Mo 27 560 KBT M TpeMsl rpeGHBIMH 3J1eKTPOLBHI aTe IMH
MOIHOCTHI0 o 17 600 kBT KaMAwIi, CynoBOH 3JeKTpOCTAHUHHA MOIUHOCThIO |1 400 KBT
(naTe TypGorenepatopoB mo 2000 kBT, pesepBHmifi Au3enn-renepatop 1000 kBT u
IBa aBapHAHRIX Au3esb-reHepatopa no 200 xBt), aByx BcmomorarteanHEIX BOAOTPYG6-
HBIX KOTJIOB, JBYX BOAOONpPECHHTEbHLIX YCTAHOBOK H KOMILJIEKCA CHCTEM aBTOMAaTH-
YeCKOTO YNPAaBJ€HHSI H KOHTDOJS.

AToMHAast yCTaHOBKA Da3MelueHa B OTAeI-HOM OTCEKe, BXOA B KOTOpufl ocylue-
cTBAseTCs yepes caHnponyckHHK. ATTITY 3Tux nefokos0B aHanoruyHa MpHMEHEHHOH
Ha Jenokoie «Jlenun». OHAa COCTOHT H3 ABYX aBTOHOMHBIX 6I0OKOB, KaxAHH H3 KOTO-
pHIX BKJIIOY#eT OJHH PeakTop, ueThlpe NaporeHepaTopa, 4YeThipe LHPKYJASLHUOHHHX
Hacoca NepBOro KOHTYPA, KOMIEHCAaTOphl o6beMa, PHILTP C XOJOIMJILHHKOM H Jp.

OCHOBHOE M BCIIOMOraTe/lbHOe O00pYJOBaHHE KaXKIOH YCTaHOBKH Dacnosaraercs
B KecCoHax 6axa xese3o-BoAsHOH 3amutnl (DKB3), xoTOophe oTxenennl OoT mpouxHO#H
razonnoTHo#t o6onouku koddepramamu. Macca AIIITY — oxomo 2300 T.

Jlasnenne napa, Bupa6aTmBaemoro mnaporenepatopamu ATIITY 3a cuer Tensorul
BOJb! NEPBOTO KOHTYpa, Mepel IiIaBHbIMH Typ6HHamu paBHo 3,0 MIla (30 xrc/cm?),
a temnepatypa — 300 °C ‘

TpexBaibHast rpe6Hasi SJ/EKTPHYECKAs yCTAaHOBKA MOCTOSIHHO-IIEPEMEHHOro
TOKa BBINOJIHEHA [0 CXeMe: I'eHepaTop MepeMEeHHOro TOKAa — KPEeMHHEBH BhIIPAMH-
TeJb — I'peGHOll 3JeKTPOABHTaTeb MOCTOSHHOrO TOKA, YTO TMO3BOJMJIO YMEHbIUHTb
pasMepel M Maccy IHEPreTHYeCKOH YCTAHOBKHM B LIEJIOM NO CPAaBHEHHIO C NpHMeHse- -
MBIMH Ha JIEAOKOJaX YCTaHOBKAMH, PAabOTalOIIHMH Ha NTOCTOSHHOM TOKe. JKcrulyara-
IIHsT aTOMHBIX JICLOKOJIOB «Jlennn», «ApKTHKay, «<CHOHpb», ¢PoccHs» NOKA3ana BHICOKYIO
HajexHoCTb H 3(eKTHBHOCTb HX.SHEPreTHYECKHX YCTAHOBOK H CYIOB B lleIoM. Bhia-
IOMHMCS  JIOCTHXKEHHEM - COBETCKOA HAyKH H TeXHHKH SIBHJIHCb YCHeEIHble MOXOMb!
Ha CesepHbill nomoc Jexokoaos «Apktuka» (1977 r.) u «Cubupn» (1987 r.). Becuoit
1978 r. Aenoxon «Cubupb» 3a 16 CyTOK MpoBes ¢ 3anaja Ha BOCTOK MO BHICOKOLIHPOT-
HOM Tpacce TpaHcmopTHoe cyAHO «KamuTan MbleBCKH#», TIPAKTHYECKH 10Ka3aB
BOBMOXKHOCTb MCMONL3OBAHHS TaKHX Tpacc.

- MHTepecHH aToMHble Tra3oTypGHHHBIE YCTAaHOBKH, B KOTODBIX
TENJIOHOCHTENIEM W PaGOuHM TeOM sIBASIETCH ra3 renuit. Harperwil
B peakrope fo 700° ras cKHMMaeTcsi KOMIPECCOPOM H MOJ JaBJEHHEM
npumepHo 4,0 MITa (40 xrc/cM®) moaBoauTCs K ABYXKOPIYCHOH raso-
Boil TypGuHe. Ilpu strom TBJl mpuBoaur B JelCTBHe KOMIpeccop,
a TH]I paGotaer Ba rpe6uoit BuHT. [ennii nox aeficrBueM o6yyyeHu s
B PeaKkTope He CTAHOBHTCS PaJMOaKTHBHEIM, MOTOMY OTHafaeT HeoO-
XOJUMOCTb B .0OHOJIOrHYECKOH 3allHTe TresJHeBOro KoHrypa. OpHako
requyl JeguuUTEeH, AOPOr H OT/IHYaeTcs OOABLIOH TEKy4ecTblo, YTO
TpebyeT OCOGBIX YIJIOTHHTENbHBIX YCTPOHCTB.

OnbiT 3KenJyaTaudd nepBuiX cyAoB ¢ ADY noiarBepiaus HX BBICO-
KHE€ 3KCITYyaTALHOHHO-TeXHHMYECKHe KayecTBa, a TOCTeleHHOe CHH-

10 E. T. dpup 281
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Puc. 9.24. PasMemenne 34epreTHYECKHX [OMEIEHHH Ha aTOMHBIX JEJIOKOJAAX THNA «APKTHKa».

/—oTaeqeHds TpeGHHX SJeKTpojsuraTesefi; 2 — KopMoBas 3JIeKTpOCTaHIHA; J—INoMelleHHe aTOMHOM Naponpouspofsmieft ycramopka (AIIIY);
4 — OTAesieHMe INaBHHX TYpGOreHepaTOpOB; 5 — OTAedleHHe BCIIOMOTATeJILbHBHIX MeXaHH3MOB



JKeHHE CTOMMOCTH 3THX YCTAHOBOK H $JEPHOrO rOpIOYero MO3BOJHT
clleJlaThb aTOMHBIE CYJa BNOJIHE KOHKYPEHTOCNOCOGHBIMH C OOLIMHKIMH
cynamu. Kpome Toro, no mepe pocta CKOpOCTH MODCKHX TPaHCNOPTHBIX
CYJIOB H CBf3aHHOTO C 3THM 3HaYHTEJbHOIO YBeJHYEHHS MOILHOCTH
IJIaBHOT'O JBHraTeNsl H MacChl 3aMacoB TOMJHBA (0co6eHHO npH 60Jb-
WO NaJbHOCTH IJIaBaHHA) SKCIJIYyaTallHOHHO-3KOHOMHYECKHE Ipe-
uMyiecTBa cyfoB ¢ ADY 6yayT BospacTaThb. PacueThl NOKasLIBaIOT,
4TO [IPH MOUIHOCTH CYJJOBOH 3HepreTHYecKoi YCTaHOBKH Gojee 45 000—
75 000 kBT cyna ¢ ADY craHoBATcs GoJjiee BLIFOJAHBIMH, 49eM Cyja
¢ o6uiuHbIMH COY. MiMeHHO nmosToMy B mocJiefHee BpeMsi B psilie CTpaH
pa3pabGoTaHbl NPOEKTH HOBHIX KpPYNHBIX TPAaHCIOPTHBIX CYHOB (KOH-
TellHEpOBO30B, TAHKEPOB H T. 0.) H MOILHBIX JIEJOKOJOB ¢ A3JY,
a B CoBerckoM Colose B 1988 r. mocTpoeH JIeA0KOJILHO-TPAHCNOPTHHIA
JIHXTepOoB0O3 — KOHTelHHepoBo3 «CeBMOpNyTby ¢ ADY.

§ 9.8. Banonposopg

BasonpoBox npeiHasHayeH A5 nepefayH KPYTSALIErO MOMEHTa (MOIL-
HOCTH) OT [JIaBHOTO JBMraTe/si K JBHXXHTENIO, a TaKxe JAJs Boc-
NPHSTHA YNODHOTO AaBJEHHs, CO31aBaeMOT0 IBUXXKHTeJieM, H rnepe-
Jlaud ero OT ABHIKHTeJsl KOPNyCy cynHa. JTO CHOXKHasi H OTBETCTBEH-
Hasi KOHCTPYKLHA U3 HECKOJbKHX JKEeCTKO COeHHEeHHHIX MeXIy cofoi
BaJIOB, ONHpaKIIHXCA Ha NOALIHNHHKH, YCTaHOBJEHHHE Ha cIe-
OHaJbHEIX onopaXx — ¢QyHaaMeHTaX. BasonpoBog -H3ruGaeTcs BMecTe
¢ H3rH6OM Kopryca CyAHa H HCIBITbIBA€T INPH BpalleHHH BOKpPYT
cBoeil ocH GoJiblllHe 3HAKONEPEMeHHble Harpy3kdH. B cBsA3H ¢ 3THM
K KOHCTPYKIHH, IPDOYHOCTH H KayecTBY MOHTaxKa 3TOTO BaXKHeillero
y3Ja, ofecneyHBaloOLero XoA CyAHa, NpeAbABJSIOTCA 0COOEHHO BLICO-
KHe ’IpeﬁoBaHHﬂ, HecOOJIIOfEHHE KOTOPHIX MOXKET NPHBECTH K cephbes-
HBIM TIOBPEXIEHHSM CyIHa.

OCHOBHEIMH 3JIeMeHTaMH BaJonpoBofa sBasiotest (puc. 9.25):
epebrol gan, TPOXOAsLIME yepes axXTepMHK BHYTPb KOpIyca CcyjgHa
M npeiHa3HayeHHLIH AJifi KpeNJieHHs TrpefHOro BHHTA; Bal HMeeT
6poH30BYI0 OO/JHLOBKY, 3allHIAIOIYI0 €r0 OT KOPPO3HH; NPOMENY-
mo4nble 8aabl, COeIHHEHHble Mexny coboii rpeGHLIM BaJiOM W JIBHTra-
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Pue. 9.25. dsenmentonl BasionpoBoaa.

I — rpeGHolt BaJ; 2 — NPOMEXYTOUHHMN Bajl; 3 — YNODHHA BaJs; 4 — rJAaBHHE ynop-
HHH NOAUIMIHMK; 5 — ONOPHHH MOAIHNHHK; 6 — NepeGOPONHMI cCalAbHHK; 7 — nelf-
ByAHOE YCTPONCTBO
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Puc. 9.26. Jleftasynnoe ycTpoRCTBO.

! — A6noko axTepwresHa; 2 — GakayToBads HaGHBKa, J — nepe6opka
axTepnuka; 4 — caAbHHK;, 5 — caJlbHUKOBAR HaGuBKa; 6 — HocoBas
AaTYHHas BTyNAKa; 7 — feligpyAHas TpyGa, 8§ — KOopMoBas JaTyHHas
BTYJAKa; ¥ — rafika

TeJIeM C MOMOLIBIO (aHneB (HOCOBOH NMPOMEXYTOUHBIA BaJl ¢ rpebHeM,
MOCPENCTBOM KOTOPOTO mnepefaercs YNOpHOe JAaBJeHHe YHOPHOMY
NOMIUHIHHKY, Ha3blBAIOT YNOPHBIM BaJIOM); 24agHbill Yynopruitl nod-
wunhux AN BOCHPHATHS YNODHOTO JAaBJieHHs, co3jaBaeMoro rpeb-
HBIM BHHTOM; ONODHbIE ROCWIUNAHUKY, CIYXKAallHe OIOpaMH s Ipo-
MEXYTOYHHIX BaJyOB; Oeldsydroe ycmpoiicmeo, ABNSIOUIEECH ONOPOH
JUIs TpeGHOro Bajla U npefHa3HaueHHOe A YIJIOTHEHH 1 MecTa BHIX0OJa
rpe6GHOro BaJjla H3 Kopnyca CyHIHa.

. JluMHa BaJIONMPOBOZA 3aBHCHT OT pa3MepoB CyJAHa H MecTa pac-
1N10JI0XKEeHHA TJIaBHLIX jBUrarenel. Ha cyaax ¢ KOpPMOBHIM pacrioJioxKe-
Huem MKO nnuHa BanonpoBoja paBHa 16—20 M. Y KPYHHBIX CYIOB
co cpepHum pacnonoxenneM MKO npoTsikeHHOCTs BasonpoBoAa
paBHa 50—70 M. B 3TOM ciyuae BaJIonpoBOA MPOXOAHT Yepe3 KOPHIOP
rpe6GHOro BaJia, 3allHUIAIOLUINHA €ro OT moBpeXIEHHH.

HauGonee oTBETCTBEHHBIM Y3J0M BaJIONPOBOJA fBJsAeTcsa 1 e #i A-
ByaHoe yctpofictrBo (puc. 9.26). OHO cocTOHT H3 geH-
JBYJHOH TPYOH!, 3aKpemjsieMOH OXHHM KOHIIOM B BBIPe3e BOAOHENpO-
HHLIlaeMOH nepeGOPKH aXTepnuKa, a IPYrdM B OTBepCTHH 56J0Ka
axTepIlUTeBHA; JABYX NOAIUMIHHKOB B BHJIe JATYHHBIX BTYJOK, BHY-
TPEHHSAs] MOBEPXHOCTh KOTOPHIX o6MHLIOBaHAa GaKayToM; caJibHHKa Ha
nepe6opke aXxTeprnHkKa, NPensTCTBYIOLIETO MOMAfaHHI0 BOAH uYepe3
JeiaBYyIHYI0 TPyOy BHYTPh KOpHyca.

bakayT, KOTOPHIM OGJHLOBHIBAIOT JeHABYIHBE BTYJKH, — peaKoe
JepeBo, obJiafiaioniee BRICOKOH NPOYHOCTBIO H CIOCOGHOCTBHIO CMashbl-
BaTbCA BOJOH, Gjlarofaps YyeMmy GaKayToBble NOAIUHITHHKH, CMOYEHHbIE
BOJOH, He Tpebyior cMaskiu. OXHAKO H3-3a BLICOKOH CTOMMOCTH M Je-
OMUUTHOCTH 6aKayT Tenepb 3aMeHSIIOT APYTHMH MaTepHajaMH —
TEKCTOJIMTOM, JIHTHoQoseM, TydHOJOM. B KayecTBe NOMIIHITHHKOB
NPHMEHAIOT TaKKe pe3HHOMEeTalJIMUecKHe BKJAaAbIUM. B rnociegHee
BpeMs Ha KPYNHHIX CyJaxX CTaJi NPHMeHSITb MeTaJJHyecKHe (6a6Ou-
TOBBI€) MOJAIUHITHHKH, CMa3blBa€MBIE MACJIOM H HMEIOLIUE ClielHa/bHbE
naTeHTOBaHHbIE YNJIOTHEHHS. '
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§ 9.9. CysnoBbie ABHHHTENH

JIBHKHTeJleM Ha3HIBAIOT TaKOe CyJIOBOE YCTPOHCTBO, KOTOpOE, HCIOMb-
3ys paboTy JABHraress, CO3Jaer B BOAE ynop — CHJIY, CIOCOGHYIO
JBHUraTh CYAHO B 3aJJaHHOM HalpaBJeHHH.

JIBUXHTEIH CYAOB ¢ MeXaHHYECKHM JIBUraTeJeM ReJATCS Ha Jomna-
CTHEHIE H BOJOMETHBLIE. '

K ugcny nomacTHBX CYyROBHBX ABHXHTeJdeH
OTHOCATCS1 rpeGHBle BUHTBI, KPBUIbYaThle ABHXKHTEJNH H rpebHble. KO-
Jeca, CO3jalollHe CHJY YIOpa 3a cueT o16pachiBaHUS CBOMMH JOMa-
CISIMM CTPYH BOJAH B CTOPOHY, HNPOTHBOIOJIOXKHYIO ABHXKEHHIO CYJHA.
BongomMeTHbHEe ABUXKHUTEJJHU CO3AAIOT ynop 3a cuer orbpa-
CbIBaHHs1 BOJbI, 3a6paHHOM cnelHaJbHbBIM HacocoM. Tak Kak H Joma-
CTHBIE, H BOJAOMETHble ABHXKHTENH CO3AAlOT ABHIKYILYIO CHJAY 3a CYeT
peakluuu or6pachlBaeMblX Ha3ajJ MacC BOJbl, HX Ha3hIBAiOT P € a K-
THBHBMHU. Cpend CYAOBBIX ABHIKHTedell Hau6OJblIee pacnpo-
CTpPaHeHHe NOJYUYHJIH rpeGHble BHHTHI. -

Ipe6roit BHHT (puc. 9.27) umeer or Tpex A0 IUECTH JoONacTel
(dame yerblpe-nsiTh), YCTAHOBJEHHBIX pajHaJbHO Ha crymuue. Ilo-
BEePXHOCTH Jionactell, o6pallleHHble B HOC CYJHa, Ha3bIBAlOT 3aCacbiéa-
rowumu, obpaluleHHble B KOPMY — HQ2HeMaowumu.

B 3aBHcHMOCTH OT HanpaBJeHHS BpalleHHs ofpasywouel BHHTO-
BOH IIOBEpXHOCTH pAa3JIHYalOT BHHTHl 71pag020 H Ae6020 GPALUEHUS.
Ecnu Bsrasp Habawopatesisi HanpapJjeH NepneHAHKYJSPHO K JHCKY
BMHTa, TO Yy BHHTA [PaBOr0O BpauleHUs npaBasi KPOMKa JOMNAcCTH,
pacnosio:keHHOH BePTHKAJAbHO BBepX, OyaeT HaXOAUTLCA OT HabJoja-
TeJsl faJiblile, 4eM JieBas. Y BHHTa JeBOI'Oo BpalleHHss — HaoBopoT.

6)

Hanpabnerue
Obusncerun cyina

Puc. 9.27. T'pebuoil BHHT (a) K Cxema ero aedicTBusi (6).
! — crynuua; 2 — nonmacte;. 3 — o6TeKaTedn. VB — OKpPYXHafl CKODOCTb 3JIeMeHTa

JIONacTH; ¥ — CKOPOCTb NOCTYNaTellbHOro nepeMeleHHst rpe6HOro BHHTa BMecTe C CYA-
HOM; V — pesynsTHpY0Oas CKOPOCTh OT CJIOXKEeHHA CKopocTeH VB H v; @ — yroa
MEXAY pe3yNbTHDYIOMER CKOPOCThIO V M XopHo# 37eMeHTa JonacTd (yroa aTakH);
R — noppemHass cHJa, BO3HHKalol(ass Ha 3JeMeHTe JionacTH; P — ynop rpeGHoro
BHHTa (ropHM3oHTalbHas cocCTapasfiomas cuJel R); T — OKpYXHasl COCTaBASIOMAs
CHJI, AEHCTBYIOWHX Ha rpeGHOH BHHT
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Puc. 9.28. O6wH# BHA HENOUBHXKHOH HanmpaBJAwOMmed Hacajku XHAMET-
pom 7,5 M KpynHOTOHHaXKHOTO TaHKepa «Kpbim»

I'peGHble BHHTHI H3TOTOBJSIIOT M3 HepXKaBeloulell cTajd, GPOH3HI,
JaTyHH H HX CIJIaBOB, a TaKXe M3 KampoHa, HeH/JIOHA H CTeKJoIJa-
CTHKa (B OCHOBHOM JJIsi Ma/iblX CYHOB). _

pe6HOli BHHT XapaKTepH3YIOT . CJeAYyIOUHe TeoMeTpHUecKHe
3JIEMEHTHI:

Ouamemp — OTpeleNsieTcs B 3aBHCHMOCTH OT BO3MOXHOM Tiy-
O6HHHl TOTpYXKeHHsi OCH rpe6Horo Bana (OObIYHO, AHaMeTp TpeGHOTrO
BHHTa He mpeBbimaeT 70 % ocajku CynHa B MOJIHOM Ipysy); Hauéonee
KpyNHHE BHHTH HMEIOT puHametp a0 9—10 u;

Ouckosoe Omuowerue — OTHOLIEHHE IJIOWAAH BCeX JonacTell BUHTA
K NJIOMIafH AHMCKA BHHTa; MOXeT ObIThb GoJiblie efHHHIB, HO Y BUHTOB
MOPCKHX TPAHCIOPTHHIX CYZOB OHO 0ObiuHO paBHO 0,45—0,60;

wae sunma — ar BUHTOBOH NOBEPXHOCTH, o6pasylolleli HarHeTa-
IOLLYI0 TTOBEP XHOCTh JIOMACTH BHHTA.

Ha 3acacmuBaromeii cTopoHe J/OmacTH NpPH OHICTPOM BpamleHHH
BHHTa OJlaroflapsi YBeJIHUEHHIO CKOPOCTH Haberaromero noToka BOABI
cosflaeTcsi pas3pexeHHe, NMpPHUEM MO Mepe yBeJIHYeHHS] CKOPOCTH Bpa-
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Prc. 9.29. Cxema neficteua Ha- Pnc. 9.30. TponyaschBHas Hapenka
npasasiomell KacarkH ({) r2 pym

IIeHHS JaBJeHHe MOXKeT MOHH3UTbCS HACTOJIBKO, UTO Jaxe B XOJIOAHOH
BOJe HauHeTcsl OOpa3oBaHHe NY3LIPbKOB BO3JyXa (HM3BeCTHO, UTO
C YMeHbIIEHHEM NABJIEHHS TEMIEpPAaTypa KHNEHHs BOJAbLI NOHHIKACTCH).
Takoe BcKkunaHHe XOJOAHOH BOABI Ha 3acachlBaloiied CTOPOHE JIoNacTH
HasblBaeTcsl Kagumayueti. HauanbHast cTaguss KaBHTallHd OYeHb
onacHa AJA TPeOHBIX BHHTOB, TaK KaK BO3HHKAIOIIHe MPH BCKHNAHHH
BOJBl NMY3BIPbKH BO3AyXa, MonaB B 30HY 6oJjiee BLICOKOrO AaBJEHHS,
MIHOBEHHO KOHAEHCHPYIOTCS H INPOM3BOAST CMJIbHEHIIHE THAPaBJIH-
uecKHe YjAapbl 10 JIONACTH BHHTA, BLI3bIBASl 3po3uto (MeCTHOE H3b-
f3BJIeHHe TOBEpXHOCTH). B 3THX ycmoBHsiXx pabGora rpe6GHoro BHHTa
HeponyctuMa. OfHaKO 1o Mepe AasbHeHIero yBeJHHYeHHsSI CKOPOCTH
BpalIgHHs] BHHTA 30Ha KaBHTALHH DAaCnPOCTPaHSETCsl YXKe Ha BCIO
JONacTh H Ja’ke BBHIXOAMT 3a ee Ipejesbl — HAacTynaeT TakK HasblBa-
eMast smopas cmadus Kasumayuu, KOTopas He MNpejcTaBjseT onac-
HOCTH /sl IPOYHOCTH BHHTA, HO 3aTO HECKOJIbKO yMeHbImaeT ero KIT.
YTo6bl yCTPaHUTb KaBUTALMIO, YBeJHUHBAIOT LWHPHHY (IJIOLLafb)
Jonacrei W ray6xe nNOrpy»KalOT CaM BHHT; KPOMe TOrO, JeJaicT
rpeGHble BUHTH MEpPeMeHHOTo L1ara (yMeHbLIas ero K KOMJIO H KOHLiaM
JonactH). [IpH npoeKTHPOBaHHH GLICTPOXOAHBIX BHHTOB, €CJIH yCTpa-
HATL KaBHTAUHK TNOJHOCTBIO MO TeXHHYeCKHM MNPHUMHAM HeBO3-
MOXKHO, CO3J]aI0T YCJIOBHS MOJIHOCTBIO PAa3BHTOH KaBUTalMH (BO BTOpoH
CTafHuH). : ‘
s noBbliieHHsT 3¢p(PeKTHBHOCTH TpPeGHBIX BHHTOB IMPHMEHAIOT
HanpaBJsOIMHe HACAAKH U NPONYJbCUBHbIE HaJeNKH Ha PYJb.
HanpaBsnsdwumuie HacagKH OhBalOT HEMOABHKHLIMH
H NOBOPOTHBIMH M NPUMEHSIOTCS cefiyac He TOJNBLKO Ha MaflblX cyjax
H OYKCHpaX, Iie OHH 0coO6eHHO (e KTHBHLI, HO H Ha KPYIIHBIX TPaHC-
NOpPTHBHIX cyaax tuna «Kprim» (puc. 9.28). Hacaaka, uMelouias B ceye-
HHH npoQHJb, 4HAJOTHYHHIH NPODUJAIO Kpblla, CO3JaeT NIPH ABHIKe-
HHU BOAbl IOTOJIHHUTENbHBIH YNOp, KaK 3TO BHAHO H3 CXeMBl CHJI,
npuBeneHHo# Ha puc. 9.29. Kpome Toro, Hacagka yJayuiiaeT ycJOBHS
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MOATEKAaHHA BOAB K AHCKY BHH-
Ta, B pe3yJbTarte 4ero YBEJHYH~
BaeTCA CKOPOCTb MOATEKalouleH
BOALl, YMEHbLIIAIOTCS KOHLEBLIE
TMOTEPH OT [EpPeTeKaHHs BOAH
yepes Kpaﬁ Jonacta H, cCleno-
BatenbHO, nobbimaercs  KITJ
BuHTa (10 20—30 %). IIpumeHe-
HHe HanpasJsIouell HaCaAKH yBe-
JIHYHBaeT CKopocTh Ha 2—4 %.
BaxxHbIM [IpeuMylecTBoOM Hacajn-
KH sIBJ1Si€TCSA BbipaBHHBAHHE MOJaA
CKOpOCTeﬁ B JAHCKE BHHTA, 4YTO
yMeHbIlaeT Harpysxu Ha BaJjo-
NpPOBOL.

[IponyabcHBHAA Ha-
Aeaxa Ha pyab (puc. 9.30)
yHOpsA0YHBaeT IMOTOK BOABI 3a
crynduedi # mnosbimaer  KITJ
Puc. 9.31. O6wuit sua BPII BHHTA, a TaKXe€ yJ/Y4dllaeT ycJo-

BUsi paboThl pyas.

IMpuuatuif war rpeSHOTO BHHTA SBJSETCS HAHBLITOAHEHIIHM TOJNBKO NMPH pabore
BHHT3 B OIHOM — DacyeTHOM — pexHume. [Ipu paGoTe B APYIrHX, OTJAHYHWX OT pac-
YETHOTO, PEXHMaX BHHT OYJeT, KaK TOBODAT, «TAKEJbIM» HJIH ¢JIerKHM» (IDH 3TOM
MMEIOT B BHAY He BeCOBBIE, a THIADOJHHAMHYECKHE XADAKTEPHCTHKH rpe6HOTO BHHTA).
«TAxmensiM» HA3HIBAIOT BHHT B TOM c/lyuae, ecsiy €ro mar 6ospliie, 4eM HaHBBHITOAHEH-
WHA Iar B JaHHOM DeXHMe XOAd, HanpHMep, eCIH Y CyLHA YBeIHYHJOCH CONPOTH-
BJEeHHe H3-3a O6DACTAHHS KOpNyca HJIH BOJHEHHS MODS H BETpA HJIH €CJIH Har BHHTA
6pi1 BLIOpaH OosbinkM, yeM TpeboBasoch. «JlerkHii» BHHT, Hao6opoT, HMeeT uiar,
menpLIHi TpeSyemoro. Tak, BHHT, CIIPOEKTHPOBAHHBIE IJA YCJIOBHH MIaBaHHSA CylHA
C TOJIHBIM I'DY30M, 6y}1€T JIETKHM» NIDH NJIAaBaHHH 3TOro CyJiHa B GB.HJIBCTE, Korjaa ero

BOJOM3MEILEHHE, & C/IeloBaTeJbHO, CONMPOTHBJAEHHE BOABI, MeHbIIE, YeM NMPH ABHXKe-

' HHMM C TOJIHBIM TPY30M. .

O6hiuHO rpe6HbBle BHHTH NPOEKTHPYIOT HECKONLKO OOTErYeHHHMH N0 CPaBHEHHIO

¢ TpeyeMbIMH AJIS1 HIAeaJbHHX YCJIOBHH 3KCIIYaTauuH (NpH 3TOM HMEIOT B BHAY, 4TO

N0 Mepe o6paCTaHMS KOPNYCa M YBEJMYEHHS CONpPOTHBJEHHS B peallbHHIX 3KCIJIYa -

TALHOHHBIX YCJIOBHSIX BHHT CTAHOBHTCH TAXeJiees» U GoJiee COOTBETCTBYET MIABHOMY
JIBHTATENIO).

TpaBunbreifi BLIGOD IIara BHHTAa Ba)eH MOTOMY, UTO (TSKeJNEI» BHHT He Jaer
BO3MOXHOCTH [BUraTeNI0 NaXKe NMPU JOCTHKEHHH NMOJAHOA MOWIHOCTH pasBHTb NOJHBIE
060pOTEl M3-3a MeEperpyskH, H CyAHO, 3aTpauHBas B €JHHHIY BPEMEHH TOIIHBO Ha
[IOJIHYI0 MOIIHOCTb, He Da30BbeT 3alIpOeKTHPOBaHHOH CKopocTH. MHBLIMH CJIOBaMH,
pacxoj TOMJIMBA Ha MHJIIO YBEJIHUATCA. «Jlerkuils e BHHT, Ha060pOT, Pa3BHBAET MOJ-
Hple 00OPOTH €llle [0 TOro, KakK JIBUTaTess CTaHeT paGoTars HA TNOMHYIO MOIIHOCTD.
CnejloBaTenbHO, CYAHO M B 3THX YCJIOBHAX He CMOXKET Da3BHTb DPACYETHYIO CKODOCTb.

B cBsi3M ¢ TeM, YTO UPHHSTHIA MIar BHHTAa OTBEYaeT TOJLKO Ompe-
JEeJeHHOMY PeXHMY 3KCILIyaTallMH CyZAHa, Ha CyaaxX, KOTOPble 4acTo
MEHSIOT peXXHM Xoja (TpayJepax, napoMax, 6YKCHpaX), BMECTO BHH-
TOB (PHKCHPOBAHHOTO Iara NPHMeHSIOT GoJee CJOXKHble rpeGHbIe
BHHTH peryJupyeMoro umara.

Bunt peryanpyemoro wara (BPII) (puc. 9.31) umeer sonacru,
NOBOpAYMBAIOLIHECS BOKPYT X BepTHKaJbHO#l ocu. MIx MoxHO ycra-
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Puc. 9.32. Cxema BPII.

! — nonsyu; 2 — maryH; 3 — KPHROIUHMN-
HBIf AHCK;, 4 — WTOoK; § — nopmenb; 6 —
30JJOTHHKOBLIA PeryasTop; 7 — NPHBOX ynpa-:
BAeHHs; 8 — MachsHBIi Hacoc; 9 — 9JaeK-
TpOABHIraTeab; [0 — MacnaHas KIHCTEPHa

HaBJHBaTbL NOJA JIOOBIM YIJIOM,
o6pasysl Iuar, HeOGXONHMbBIA AJIA
JaHHOTO pexuMa paboThl CyAHA.
BPII nossossieT He TOJIbLKO Haw-
BbIrOfHeHIMM 06pa3oM HCIOOJb-
30BaTh JBHraTesb CyAHa B pas-
HBHIX YCJOBHSIX  3KCIJIyaTallMH,
HO M YZAep:KHBaThb €ro Ha MecrTe,
He BLIKM®UAas ABHraTeNs, €CJH
BCe JIONACTH PaCcHoJIOKeHH B IIJIOC- ‘
KOCTH JIMCKa BWHTA B TAaK HAa3bIBAEMOM HEHTPAJbLHOM MOJOKEHHH, HIH
OCYILECTBJSATL peBepc (3afHHMH Xon), He MeHsisi HanpaBJieHHs Bpa-
IeHHd Baja aBuraress. Ilocientee o6cTOATENBCTBO OCOBEHHO BaXKHO
NPH MHCIOJBb3OBAHHH HEPEBEDCHPYEMBIX [VIaBHBIX JBurarejeil (ra-
30BBIX M [1apPOBHIX TYPOMH), TaK KaK N03BOJISET OTKA3aThCsl OT Heo6Xo-
JUMBIX B 3TOM cJy4ae TYpOHH 3aJHero Xofia UJAH PeBEPCHBHBIX MYdT.
BPII cocrour H3 CTYNHOB, NOBOPOTHLIX JonacTefi, MeXaHHM3Ma
MOBOPOTA JIOMACTeH, PacloJIOKEHHOro B CTYMHIle, MEXaHU3Ma H3MeHe-
Hus wara (MUII) B KopMOBOH OKOHEYHOCTH CYAHa W mpHBOJA MeXa-
HH3Ma IIOBOPOTa JIONACTeH, pacroJjiaraeMoro B BaJionpoBoje. Y npas-
asiior MU guctaHOHMOHHO H3 DyJsieBoil pY6KH H C KPHJIbER XOJL0BOTO
MOCTHKa. - : _

Mexanusm nosopoma aonacmedd (puc. 9.32) cocrouT M3 noJ3yHa
M IATYHOB, COeJUHEHHBIX C KPHBOUIMIHBIMH JHCKaMH, Ha KOTODHIX
3aKpenJieHbl JOMmacTH. YCHJIHe Js NOBOpOTa Jonacreil nepepaercs
yepes IITOK B rpeGHOM Ba/ly Ha MOJ3YH, a OT Hero yepe3 mMaTyHBl —
KPMBOILIKTHBIM AHCKaM, KOTODHlE, Bpalyasich, NOBOPAYUBaloT Jonac TH.
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Puc. 9.33. KpuulbuaTelif ABHXKHTEJb H CXema ero paboThl

——— ‘—r
Hanpabnenue Jbusxcenus cyona

JlBU>KeHHe IITOKY, Ha KOHIE KOTOPOrO DacmoJIOXeH MOpIIeHb, lepe-
JldeTcsl JaBJIEHHEM Maciia (€r0 MOXHO [0JaBaTh IOJ OLHY HJH JPYTYIO
CTOPOHY TMOpINHA, B 3aBHCHMOCTH OT HeOGXOAUMOro HamnpaBJeHHs
u3MeHeHHsi lwara). PaGouee paBjeHHe Macja CO3Ja€TCs MacJsHBIM
HacocoM BhICOKOTO fasjenus (2,0 MIla uau 20 kre/cm?), paboraromum
oT rpebHOrc BaJla HJM CNeNUaJbHOTO 3JeKTpoMotopa. Hampassenue
nojayd MacJa H3MeHsleTCH 30JIOTHUKOBBIM YCTPOHCTBOM, TIDHBOX
KOTOPOTO CBsI3aH C IIOCTOM YNpaBJeHHs B pyJeBoH pyO6Ke.

[Tpumenenne BPII nosposnsier 3a cuer nossumenus KIIJ xBu-
raTesis B DasHbIX YCJAOBHSX 3KCIJyaTanud CHU3uTL Ha 10—15 %
pacxol TOMJIHBA H YBEJIHYHTH B cpeiHeM Ha 2—3 % cpenHioo peiico-
BYIO CKOPOCTb. B03MOXHOCTB OBHICTPOTO Mepexona ¢ IepelHero Ha
3afHHH Xoj yJaydilaeT MaHeBpPeHHble KauecTBa CyAHA H TPHUMEPHO
B 1,5 pa3a cokpauiaer BhIGer nNpu 3KCTPEHHOM TOPMOXKEHHH, NOBHIIASA
TeM caMbiM 06€30MacHOCTb ILIaBaHHA. BaXKHBIM npeHMylecTBOM
BPII siBasteTcst M TO, 4TO €0 ChbeMHLIE JIONACTH MOXKHO JIETKO 3a-
MEHSTb, HE BBIBOJS CYLHO M3 3KCIJyaTalHH.

K nenocratkam BPIII oTHOCsITCA C/I0KHOCTD KOHCTPYKIHUH, GoJee
BBICOKAafl CTOMMOCTb H HECKOJIbKO MeHblIHH (11a 1—3 %), yeM y BUHTOB
tukcupopanHoro mara, KI1J u3-3a GoJabiiero guaMerpa CTYITHIBL,
B KOTODOH pasMemaercsi MeXaHHM3M mnoBopoTa. OjHakKo, HecMOTDs
Ha 3TH HefocTaTkH, BPIII siBnsieTcs nepcneKTHBHLIM THIIOM ABHXKHTENS
HE TOJBKO AJA IPOMBICJAOBBLIX H TeXHHUYECKHX, HO H AJs1 KPYNHHX
TPaHCHOPTHEIX CYNOB: Ha KPYMHOTOHHAXHLIX TaHKepaXx THna « Kpbim»
ycraHoaeH BPII nuamerpom 7,5 M, Ha aromMHoM sHxTepoBose «CeB-
MopnyTh» — 6,8 M, Ha cyxXorpysHom rasotypGoxoge «[lapuxkckas
KOMMyHa» — pHametpoM 5,6 M. [{namerp HanGosee kpynHeix BPII
jgocturaer 9 M.

Kpoiabyateiit paBrxkuaTeas (puc. 9.33) npeacrasasier co6oii IDUCK,
BMOHTHPOBAHHBIH 3amojUIMUO ¢ JHHIIEBOK OGWMBKOA U NpPUBOAS-
HHACA BO BpallleHHe BOKPYT BEPTHKaJbHOH OCH CYJAOBLIM JBHrATE/NEM.
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ITo OKpYKHOCTH JHCKAa INepHeHJHKYJNSPHO K HEMY pacroJiOXKeHh
yeThlpe — BOCEMb NMOTPYIKEHHBIX B BOAY Jonacrtel, KasKAasi U3 KOTO-
pbIX BpalaeTcs BMeCTe ¢ QHCKOM, a TaKxe BOKPYTr csoeff ocH. Ilyrem
COOTBETCTBYIOLEH YCTAHOBKH NMPHBOJA YHpaBJeHHs NMOBOPOTOM KaX-
JOH JonacTH BOKPYT CBOeH OCH MOXHO NMpPH HEH3MeHHOM HampasJe-
HMHM BpalleHHs JHCKA CO3JaTh Ymop B Jo6OM HanpaBJeHHH (CM.
cxemy Ha puc. 9.33). IlosroMy cyna, o6opyROBaHHBIE KPBIIBYATHIM
JABHM2KHUTesieM, He MMeloT pyJell. HecMOTpsi Ha CJIOXKHOCTH H3rOTOBJIE-
Hus H HeBblcokui KIIJL, xpbuibuaTble JBUXKUTENH He3aMeHHMbI
Ha TeX cyaax, JJs KOTOPbIX HeoO0XOJHWMa BBICOKAS MaHeBPeHHOCTb
MIPH MaJIbiX CKOPOCTAX ABHXKEHHMsI {Ha MJaBYYHX KpaHaX, OGYKcupax
M 10p.). YOpaBjieHHe KpbUILYATHIM JABHIKHTENEM OCYIIECTBJSETCS
M3 XOJO0BOH PYOKH H ¢ KPBUIbEB XOJOBOTO MOCTHKA.

§ 9.10. BcnomoraTtenbHuie MexaHH3Mb

K BcnoMorate/LHBIM CYJOBBIM MeXaHH3MaM OTHOCATCH MeXaHH3MBI
H TemnnooOMeHHble anmnapartsl, O6GCAYXKHBaOLiHe TJIABHYIO 3HeprerH-
YeCKYI0 YCTaHOBKY, JBHMrare/lH T'eHepaTopOB 3JeKTPHYECKOTO TOKa,
BCIIOMOTaTe/IbHble KOTJIBI, BCIIOMOTaTesIbHble KOHJAEHCa10Pbl, ONpeCHH-
TesIbHbIE U HUCNapHTeNbHble YCTAHOBKH M pedpHIKepaTOpPHbIE MallHHLL.

K MexaHH3MaM, OGCIYXHBAIOWHMM IJABHYIO 3HEPreTHYECKYI0 yCTa-
HOBKY, OTHOCATCS PasjIHUHBIE HACOCHI, HOMEHKJATYPYy, THIl H NPHBOJL
KOTOPBIX ONPEAENSAIOT B 3aBHCHMOCTH OT THIIA I'VIaBHOH 3HepreTHYeCKOR
YCTAHOBKH, a TaKXe KOTeJbHble M MALUMHHBlE BEHTHJIATOPHI, HMe-
IOLIHE JIEKTPO- HJIH TYPGONpPHBOL,

Hacocamun Ha3pBaloT MeXaHH3Mbl, NpeRHa3HauyeHHble MJISA
NepeKaunBaHHs JKHAKOCTell mo TpybGompoeopaM. Pabora Hacoca 3a-
KJIioyaerca B ABYX, CJACAYIOUHX OJHH 3a ADYTHM, NpOUECccaX: 6Cactl-
6aHuuyN HoeHemanuy. BcacbiBaHHe NPOUCXORHT TOJNBLKO B TOM CJydae,
€cJIH AaBJjieHHe BHYTPH NPHEMHOH NOJIOCTH Hacoca MeHblile, UeM JaBJle-
HHe, TOJ KOTOPBIM HaXOAMTCA BcacblBaeMasi XKHAKOCTb. Ilo3tomy
Hacoc, IIpHeMHas MOJIOCTb KOTOPOro HaXOAHTCH Bblllle YPOBHSI BCachl-
BaeMOH JKHAKOCTH, JOJDKEH CO3JaBaTh B NpPHEMHO!l MOJIOCTH pas-
pexeHHe, T. e. paboTaTb C NOACOCOM.

CynoBple HacoChl Pas3jiMyaloT: no KOHCMPYKMUBHbIM NPUSHAKAM
u cnocoby nepemewierus Hudkocmu — TMOPIIHEBble, HeHTPOGeXKHbIE,
OceBble, LllecTepeHYaThle, BHHTOBLIE, CTpYilHble {(puc. 9.34); no muny
Jsueameas, NPUBOASILIETO B JeHCTBHe HACOC, — NapoBLle, TYpOHHHbIE,
3/IeKTPHUECKHE; N0 pody nepexadugaemotd mudxocmiu — BORSHbBIE,
TONJINBHBIE, MAac/siHbIE.

Jnsi mpokayHBaHUA BOAbI Yepe3 pas3NHyHblE TeMJOOOMEHHHKH —
KOHJEHCATODPHI, OXJIaJUTEJH, NapOTeHEPATOPBl — HCHOJBIYIOT YUp-
KYAAYUOHAHbIE HACOCk!, OOBIYHO HEeHTPOGEXKHOro THIA C JIEKTPONPHBO-
goM. IlopaeTcs KoTelbHo-mHTaTesbHas BOAAa B TJIaBHble NapoBhble
KOTJIbl NUMAMeAbHbiMU mYypOoHacocamu ueHTpobexkHoro tHna. To-
IJIMBHAA CHCTEMa M CHCTEMa CMa3KH OOCJYXHBAIOTCH HACOCaAMU nop-
WIHEeB020, WIeCMePeHYamo20, KYAQHK08020 N 4ep8siiH020 muna. ¥ JBH-
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Puc. 9.34. CynoBeie Hacochl (CXeMmbl): @ — MOpIIHeBOi; 6 — UEHTPOOEKHHNA; 6§ —
0CeBO#i; & — IecrepeHyathili; 0 — BHHTOBOMN; ¢ — cTPYHHBIA

ratesiefi BHyTpeHHEro CropaHMsl HEKOTODHIE TOMJUBHEHIE U MacCJsiHHE
HAcOCHl MMEKT NPHBOJ OT KOJNEHYATOTO BaJja TJABHOTO ABUTATENS.
Takue MexaHH3Mbl Ha3bIBAIOT HaBelleHHLIMH. HaBellnBaHHe BCIOMO-
raTeJibHBIX MeXaHH3MOB HAUMHAKOT NMPUMEHATb U B NapOTYpPOUHHLIX
yCTaHOBKaXx (NMHTAaTeJbHble HAacOCHl, BajJOT€HEpPaTOpHl H IIp.).

KoTeabHbe BeHTHAATODPH — BAYBHbHE HeHTPOOEXK-
HOTO THHA OCYILLECTBJISAIOT AYyThe BO3AyXa B TONKY KOTJa.

MamuHHBEe BEHTHJAATOP B, obecneqyparomue Bosny-
xo06mMeH B MKO, 6biBaioT BOYBHBIMH HJH BHITSKHBIMH. BayBHBIE
npenHasHayeHul Anas nogaud B8 MKO ceexero Bo3ayxa, BBHITSXKHBIE —
IJIsl yAajeHHsi HarpeToro BO31QYXa H3 BepXHeHd YacTH MOMeLleHHs.
ManmvsgHble BEHTHJAATOPH OGLIBAIOT UEHTPOOEKHBIMU HJAH OCEBLIMH.

KoMnpeccops cayxar Rjas NoJydeHHs CkKATOTO BO3AYXa,
NPHMEHAEMOTO JJIA [NyCKa JBUraTejefl BHYTPEHHero CropaHus,
a Takxe a5 paboTHl NHEBMAaTHYECKOTO HHCTDPYMEHTa B CYJOBHIX Ma-
CTEPCKHUX W APYTHX nejell. Ha cypax moTpeGasiiorT cXKaThifi BO3AYX
HU3KOro JaBJjeHHus (mas uHctpymeHta) — 0,4—0,6 MIla (4—
6 krc/cm?); cpepHero pnaBieHUs (Oas nycka gpuratenelt) — 2,0—
3,0 MIla (20—30 krc/cM?); BBICOKOTO AaBJ€HHs (/s CreLHaNbHBIX
neneit) — 15,0—20,0 MIla (150—200 krc/em?).

Ilo KOHCTPYKUHUH KOMIpecCOphl MOTYT OHITL HOpPILIHEBLIMH, JoNa-
CTHLIMH  (TYpOOKOMIpeccOopr) W CTPYHHBIMH, OZHOCTYyNEHYATHIMH
H MHOTOCTYNEHYaTHIMH (mocjefHue — [JIs NMOJYYeHUS C3KaToro BO3-
LyXa BLICOKOTrO RaBjeHHs). [IpUTOTOBJEHHEI KOMIPECCOPOM CXKaThilt
BO31YX nocTynaer B 6aJJIOHB, OTKYAa PacXOAYeTCs MO Ha3HauyeHHIO.

292



B kauecrBe aBHratejefi reHepaTopoB 3JEKTPHYECKOro TOKa Ha
CyJax HCHoJb3YIOT YETHIPEXTAKTHbE ABHIaTeJH BHYTDEHHEro cropa-
HHA, MapoBBle H Ia3oBhlie TYPGHHBI MOIIHOCTBIO oT 35 go 1500 kBT.

Bcnomorarensnnle KOTaW npeiHasHayeHH JAJisl [0faud Iapa Ha
6uITOBHIE HYXABl — K BCIOMOTaTEJbHBIM MeXaHH3MaM C [apOBHIM
IIPHBOAOM, K TeNJIOOOMEHHEIM annapataM, AVl MOMKH U IponapHuBaHus
TAHKOB M LMCTEpH, B CHCTEMY NapOBOTO MNOXKapOTyIUeHHs H T. X.
(cM. c. 259).

OnpecHHTeNbHAN M MCHApPHTENbHAsi YCTAHOBKH CJYXKar JJIA INpH-
rOTOBJIEHHSA PECHOH BOAK H3 MOPCKO# BOJRL;, nepBasi — JJ151 GRITOBBIX
HYX]I 3KHIaXa, BTOpasi — JJI NHTaHHS KOTJIOB.

Hanvuue Ha cyjaHe OnpecHMTENbHOH YCTAHOBKH HO3BOJSET OT-
KasaThesl OT nmpHeMa GOJBIUHX 3anacoB npecHoi Bopsl (zo 100 a
Ha YeJIOBEKa B JIEHb), UTO JA€T SKOHOMHIO B Macce U rabaputax H yBe-
JIHYHBaeT NOJEe3HYI0 TPY30NOABEMHOCTb CYJHa, TaK KaK AJf NoJay-
ueHHd 9—10 kr npecHo# Boawl Tpébyercsi | Kr TomJHBa.

OnpecHenHe MOPCKO} BOJBl-IPOHCXOAUT NO NDHHUMNY JAHCTHIIS-
IHH (BbIMapHBaHMA), a HcODapeHHe — MYTeM Harpesa ee [apoM OT
TVIaBHBIX MJIH BCIIOMOTATeJbHBIX KOTJOB N0 TeMNEepaTypbl KHIEHHs
(B HCcapuTe/NbHBHIX YCTAaHOBKaX BAKYYMHOIO THIA TeMIepaTypa KuIe-
HHs Huxe 100°, B onpecHHTeNbHEHX — Bbime 100°, Tak KakK TOJBKO
IpH 3TOH TeMmmepaType YHHUTOXKAIOTCs BpeAHble MHKpoOh). [lap
MOXKeT GHTh /M NEPBHUHBIN, UM OTPaBbOTaBIUUH BO BCIOMOTaTEAbHBIX
MeXaHH3MaX; Ha JM3eJIbHbIX CYAaX AJS 3TOH IeJH HCNOJb3YIOT Tenso
oxJaxpnawiieli Boapl. Ha cylax nNpHMeHSIIOT OnpecHUTeJbHble (HJIH
HCIIapUTENbHbIE) YCTAHOBKH NDOW3BOAHUTENBHOCTHIO OT 2 1o 15—
20 1/4 (ua TypbGoxomax — no 40—50 1/u) oaHocTymeHyaThle. MHoro-
CTyneHdaThle G6Jjarofapsi GoJiee palHOHaJbLHOMY MCIOJBL30BaHHIO
TenJla 3SKOHOMHYHee NPHMEHATb Ha YCTaHOBKaX oOueHb OOJBIIOH

NpOU3BOAHTENLHOCTH.
PedpuxepaTopHnle yCTAHOBKH CiyXXaT AJS OXJaXAEHHs NoMe-
IeHUH, B KOTOPHIX XPaHSATCS CKOPONOPTSALLHECS IPOAYKTH, — pedpH-

XKepaTOPHBIX KJaJOBHIX (Ha BCeX cynax), pedpHkKepaTOPHBIX TPIOMOB
(Ha cnenHaJbHBIX CYAdX), a TaKXe JJIfA OXJaXAeHus BO3LyXa B CH-
CTeMe KOHAHLIHOHHpOBaHHs. PedpHikepaTopHash YyCTaHOBKa COCTOMT
H3 XOJIOAHJILHOH MallMHBl, TPYOONpOBOJOB OXJaXAEHHS H XOJOJHJb-
HBIX Kamep (TPIOMOB) HJIM KOHJAHLHOHEDOB.

X0200UnbHbIE MQUILHbL KOMNPECCOPHO20 MUNQ COCTOSIT U3 KOMIIpec-
copa, KOHJeHcaTopa, HCNapHuTeJsis, 3JeKTPOMOTOpa, BOASHOIO Hacoca,
TepMOCTaTa, PpasJHYHBIX TPYOONPOBOLOB H KOHTPOJILHO-DETYJIHDY-
oKX npubopoB. B kauecTBe xaadaecenmog B CYAOBBIX MalHHaX
HCNOJb3YIOT aMMMakK, YIJIEKHCJOTY H, 4Yailie Bcero, ¢peon. [lpu
paboTe yCTaHOBKH Naphl (peoHa CXKHMAIOTCH B KOMIpeccope, OTKyJa
yXe cxKaThli (peoH nocTynaeT B KOHJEHCATOD; 3/eCb OH OTHAET
obpa3oBaBllieecsi IPH CXKATHH TeIJIO HUPKYJHpYIoiliell B KOHAeHcaTope
BOZe, KOHIEHCHPYETCS W MPeBpallaeTcs B JKUAKOCTb. 3aTeM XKUIAKHH
(dpeoH mnocrynaer B HCIapuTeab, rje OH npeppallaercss B raz. 310
CONPOBOXJaeTcsl MNOrJolleHHeM Temja, KoTopoe ¢dpeoH oT6HMpaeT OT
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CTEHOK Hcnaputens, oxJaxjas ero. [Tocse storo rasoo6pasHbift
($peoH CHOBa TNOCTYyNaeT B KOMIPeccOp, M IMpollecC NOBTOpseTcs.
B cBsA3M ¢ TeM, YTO B KaXKAOM LHKJE MOCTENEHHO NMOHHKAETCH TeMIle-
parypa, B XOJOAMJbHLIX MAalIHHAX MpeJyCMaTPHBAIOT CllelHaJbHble
TEPMOCTATH W ADYTHe KOHTPOJLHO-PEryJHpyolUHe npHOOpHI, aBTO-
MaTHYeCKH BLIKJ/IOYAIOIIHE H BKJIOYAIOLIYe YCTAHOBKY.

CynoBble XOJIOAHJBHBIE YCTAHOBKH, Y KOTODBHIX HCHapsouHAcsa
XJafareHT HUPKyJaupyer no Tpybam GaTapeil oXJaxkjaeMoro nomelie-
HHS, HAa3bIBAIOT YCMAHOBKAMU C HENOCPEOCMBEHHbIM OXAANCOCHUEM.
Ecan npoHUKHOBeHHE XJajareHTa B OXJaXK/JaeMoe INOMELIEHHe Hexe-
JaTeJlbHO (HanpuMep, NpH NPHMEHEHHH TOKCHYHBIX XJaJareHTOB),
TO NPHMEHSIOT YCMAHOBKU C PACCOAbHbIM OXAascOeHuem. B sToM cayyae
NOMEILEHHA OXJaXJAITCA UHPKYJHPYIOWHM B GaTapesX XOJOJIHbIM
paccosioM, HMeIOIAM HH3Kyl0 TeMmneparypy 3amepsaHnus. [lpoias
no tpybam noMemeHus, HarpeThi pacco NOCTYNAaeT B HCNapHTeb,
rje OTHaeT NoJy4YeHHOe TelJsio, H BHOBb IOCTYINAeT B OXJaxJaeMoe
nomenieHxe, :

B ycraHOBKaX KOHZHUYOHHPOBAHHA BO3ZYyXa HHOrAA MPHMEHSIOT
N1apO3KEKTOPHLIE XOJIOAMJBHBIE YCTAHOBKH, B KOTOPBHIX paboyuM
TEIOM fIBAAETCA BOJA. IJTH YCTAHOBKH Oe30NacHbi B TOKCHYECKOM
OTHOLIEHHH, HO OHH MeHee SKOHOMHUHBI H HE MO3BOJAIOT OXJAXJaTbh
nomemnedue Hixe —15 °C,

KoHTpoabHbie BOnpOCH

1. IlepeuncanTe OCHOBHHE THIH IVIABHHIX CYNOBHIX 9HEPreTHYECKHX YCTaHOBOK.
KakoBH HX xapakTepHble OCOGEHHOCTH H O0JACTb NPHMEHEHHsP

2. Jinst yero mpeisasHaueHbl YTHJIH3ALHOHHBIE KOTJHIP

3. O6bsicHHTE NPHHUHN AeRCTBHSA IBYXTAKTHOTO H YETHIPEXTAKTHOIO JBHraTeNs
BHYTPEHHEro CrOpaHHs.

4. HasoBHTe 3/1eMEHTH BaJONPOBOJA H HX Ha3HAYeHHe.

5. Yro Takoe KaBHTAUMs?

6. Kak ycrpoeH BHHT perysispyemoro mara? KaKoBE ero nmpemmyiuiectsa H He-
aoctaTkn? Ha Kaknux cyapax npumensior BPIHI?

7. HasoBHTe OCHOBHEIe BCIIOMOTaTeJbHBIE MeXaHH3MBI.

MnhaBa gecartan

SJNEKTPOOBOPY JOBAHHE
CcyaoB

§ 10.1. O6une ceepeHusn

DneKTpooGOpYOBaHHE CyAHA COCTOMT H3 CYO060d 3seKmpodHepzeniu-
seckod cucmemeor (COIC) U nompeGumeneil (NpHeMHHKOB) BhIpabaThl-
BaeMoOH elo 3nekTpoaHepruu. B cocra CIIC Bxoput cydogas 3aexmpo-
cmanyus (ACTOYHHKH 3JEKTDOHEPrHM H TJIaBHBIH pachpefesHTesb-
HBIM WWT) U Ccydosas asaeKkmpuuecKas cems, BRJKOYAKILAS JHHHH
3JIEKTPONEpeaay C pacnpelesHTebLHBIMH LLHTAMH.
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Jo Bropo#i MHPOBOR BOHHBI HAa CYAaX B OCHOBHOM IpHMEHSAJIH
NOCTOSIHHBIA TOK, H B Hacrosilee BpeMs Gjarojapst ycnexam B pas-
BHTHH CYJIOBOH 3JIEKTPOTEXHHKH H CO3JAHHIO HaleXHOTo 3JIEKTpO-
ofopynoBaHHsI Ha NE€PEMEHHOM TOKe MOSBHJIACH BO3MOXKHOCTb HC-
[0JL30B4Th B KayecTBE OCHOBHOIO NepPEMEHHBIHl TOK HaMpsKEeHHEM
220—380 B ¢ uwactoroit 50 T'm.

X 0TSl 3JIEKTPOJBHTATENH TOCTOSIHHOIO TOKa HMEIOT pPsii NpeHMy-
mects (Gosiee mpocToe H MJaBHOe peryJHpoBaHHe B INHPOKOM AHana-
30He 4YaCTOTH BpalleHHd, GHICTpOe M3MeHeHHe HalpaBJeHHs Bpalle-
HHS, JONYCTHMOCTb GOJIBIIHX NEeperpys3ok), Ha Cyaax BHIOJHee yCTa-
HAaBJMBATb MaIUMHBI [E€PEMEHHOro TOKa, TaK KaK OHH MeHblIe IO
rabaputaM M Mmacce, umetor Oosiee Beicokuit KIIJL, npoie no KoH-
CTPYKLHH, HajiexxHee H Jewmesse. Kpome Toro, macca Kabesell cynoBo#
CeTH mepeMeHHOTo TOKa MeHbIlle, YeM MOCTOSTHHOTO; NpH nepeMeHHOM
TOKe Npollle OCYWEeCTBHTh Mojauy NHTaHHs ¢ Oepera. BakHpiM npe-
HMYLIECTBOM SIBJSETCA TaKXKe MeHbillasi M02Kapo- H B3PLIBOONACHOCTh,
NOCKOJBKY Y MaIllHH NepeMeHHOro ToKa HeT KOJIJIEKTopa, B KOTOPOM
OOBIYHO NPOUCXOJAUT HCKPEHHE.

Oco6oe 3HaueHHe HMeeT 3JeKTPooGOpYAOBaHHE Ha cyaax C 3Jek-
TPOABHKEHHEM, Y KOTOPHIX rpeGHOH BHHT BpallaeTcst 3JeKTPOJABHra-
TeJleM, MOJYYalOIMM TOK OT FeHeparopa, NPHBOAHMOIO B JABHXKEHHE
Typ6uHO#i (nmapoBo#t WJAH ras3oBofi) ujau ausejeMm. Ha stux cypax,
HasbIBaeMBIX TYPOO3JEKTPOXOAAMH HJIH JH3eJb-3/IEKTPOXOJaMH, MOLIL-
HOCTh TpeGHBIX 3JEKTPOYCTaHOBOK HOCTHTaeT HECKOJbKHX JECATKOB
ThICAY KHJOBAaTT. [IpH H3roTOBJMEHHH 3JEeKTPOOGOPYAOBAaHHS H €ro
MOHTaXke HeoOXONHMO YUHTHIBATH OCOGEHHOCTH ero paboThl Ha CyAaHE
—— B MODCKHX YCJOBHAX — BHOpalnuio, KaukKy, COTpsCeHHs Kopiyca
OT YAapOB BOJIH, BHICOKYIO BJIaKHOCTb H COJIEHOCTH BO3JyXa, HaJHyHe
B MAIIHHHBIX H HEKOTOPHIX APYTHX NOMEIIEHHsIX MapoB HehTH H Macsa
u T. n. TlostoMy 3mekTpooGOpyHOBaHUE IJisi CYAOB H3TOTOBJSIOT 6
MODCKOM UCHOAHEHUU, KOTODOe 3HAUHTENBHO OTJH4YaeTcs OT OObIY-
HOTO MPOMBILIEHHOTO.

OcHoBHOe cyj0oBOe 3JeKTPOOGOpYAOBaHHE AOJKHO 006JiafaTe BH-
COKOH HAaJIeXXHOCTbI0 paboThl B CYHOBBIX YCJIOBHSIX, CTOHKOCTBIO
K KODDO3HH, BHOpAILHOHHOH CTOAKOCTBIO H COCOOHOCTBIO (DY HKIHOHH-
poBarh NPH JJIHTEIbHBIX KpeHe no 15° u auddepente no 5°, npu 6op-
TOBOH Kauke 10 22,5° OT BepTHKaJIM C NepHOAOM KaukH 7—9 ¢ (aBa-
pHiiHOe 3JIeKTPoOGODYIOBAHHE JOJIKHO BHIJEPKHEATh JJIMTEbHBLLH
KpeH no 22,5° u puddepent go 10°). OHo moJyxHO HagexHo paGoTaTh
NPH OTHOCHTENBHOH BJaXKHOCTH 10 98 % npu temneparype 23—27 °C
H BLAEDXKHBaTb KoJebGaHHs TeMnepaTypbl OKpY»Kalollero BO3AYXa
or — 30° go -+45°C. OueHp BbicOKHe TpPeGOBaHHS MPEABSBJASIOT
K H30JALHOHHBLIM MaTepHaJaM: OHH JOJXKHB ObITb BOJO- H MacJo-
CTOHKHMH, HETMI'DOCKONHUYHBIMH H HETOPIOYHMH;

CynoBble 3/1eKTPOMEXaHH3MEI H PYroe 3J1eKTpoobopyaoBaHHeE B 3a-
BHCHMOCTH OT MeCTa paclOJIOKEeHHS H3TOTOBJIAIOT B OMKPLUTIOM
HE3AU{UUEHHOM, 3AKDOITOM 3AULLUEHHOM, Opbl3203aUyUUEHHOM, 8000~
3aujULieHHOM, eepmemu4eckos (B 3aTOMJIAEMBIX TNOMELIEHHSX) HJIH
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s3pwisosaujuuienion ucnoaseruu. OcobeHHO XecTKHe TpeOOBaHUSA
OPeIbABJASIOT K 3JEKTPOOGOPYIOBaHHIO CYAOB, IJIaBAIOUIHX B TpPO-
OHKaX, T. €. B YCJOBHSAX BLICOKOH TeMIEpPaTyph H MOBHIIEHHOH
BJIaKHOCTH.

CynoBoe 3J1eKTp0060py1103aHne, KaK H joGoe apyroe o6opyaoBa-
HHe Ha CyJaX, AOJIXKHO OBITh JIEPTKHM H HEJOPOTHM.

§ 10.2. Cyanosan 2n168HTPOCTAHIHA

Ha Mopckux cyzax o60OpYAYIOT 3JeKTPOCTAHLHH, obecredHBaloLiHe
3IEKTPHYECKHM TOKOM 3JIEKTPOJBHTATe/]H Da3JIHYHBIX BCIIOMOTATEe/Nb-
HbIX MeXaHH3MOB, MeXaHH3MOB CHCTEM H YCTPOHCTB, MpHOGOPH! yrnpas-
JEeHHs H CBS3H, OCBETHTeNbHble H HarpeBaTeJbHHE HPHOOpH H IP.
Paznuuator cynoBnle 3JeKTPOCTAHUHMH MasoH MolnHocTH (200—
500 kBr), cpepneit (500—2000 kBT) u GonbluoH MOIIHOCTH (CBHILUE
2000 kBT). Ha okeaHCKHX mnaccaskHpCKHUX JaiHepaX, GOJIbIIHX Ha-
YYHO-HCC/IEA0BATENBCKHX CYAaX M INPOMBICJAOBBIX 6a3aX MOLIHOCTb
anekrpocTaHuKil gocruraer 6000 xBt u Gonee,

B KauecTBe HCTOUHHKOB 3JIEKTPOIHEPTrHH Ha CYAaX NPUMEHSIOT
reHepaToOpHl, aKKYMyJsTOpHBEIE 6aTaped H Npeo6pa3oBaTe/iH 3JEKTpPO-
3Hepruu. '

OCHOBHBIMH HCTOYHHMKAMH 3JIEKTPOIHEPTHH Ha CYAaX CJayxar
3MeKTpPHUYECKHE TeHepaTopH (NIepeMeHHOTO HJH IO-
CTOSIHHOTO TOKa), KOTOpble NPHBOASITCSI B JABHXXeHHe CMOHTHPOBaH-
HBIMH Ha OJHOU C HUMH pPaMe NapOBBIMH (HJH ra3oBbIMH) TypOUHaMHU
(ryp6oreHepaTopHl HJIH rasorypboreHnepa-
TO P H), JaH6O ABUTATeJsIMH BHYTPEHHEro cropaHusi (1 H3eJab -
reHepartopsh), aubo OT Bajonposoja (BaJoreHepa-
T O P BI).

TypGorenepatoprl GoJiee HajleXXHbl, 4YeM JH3eJb-TeHepaTopBhl,
HUMeroT GoMbiyI0 Maccy, rafapuTel B MOTOpecypc, OJHAKO OHH CBSfl-
3aHbl ¢ paboTOH KOTJIOB H 3aIYCK HX 3aHUMaeT 6oJiee NPOIOJIKHUTENb-
Hoe BpeMsi. B 3ToM OTHOINEHHH NpeAnoYTHTEeNbHEE JH3eb-TeHePaTOPHI,
OoTaMYalomuecs OBICTPOTOR 3amycka H aBTOHOMHOCTbIO PaboThl, HO
OHH HMEIOT 3HAaYUTe/NbHO MeHbLIHH MoTopecypc. B Kauectse mpusoja
JIH3e/Ib-TEeHepaTOPOB HCOJBL3YIOT OOBIYHO JH3eJH C 4acTOTOH Bpa-
weHust 500—750 o6/MHH (1151 aBapHEHBIX 11H3e.nb reHepaTtopoB —
1500 o6/mun).

[lo HasHadeHMIO CyHOBble 3JEKTPOT€HEepaTODH pasfensiioT Ha
OCHOBHBIE, pe3epBHBle, CTOSIHOUHBIE U aBapHiiHble, OCHO8HbIE 3AEKMPO-
2eHepamopst TipejHasHauyeHbl JIA NHTaHUS CYIO0BHIX 3JeKTPONOTpe-
6utesiel B XONOBOM H JPYTHX HanpsiXeHHHIX pexHmax paboTh
CyAHa — NPH CTOSIHKE BO BpeMs TpPy30BBIX ornepauu#, IIBapTOBKe,
CHATHH c sAKOpsi. Pesepeubie saexmpozenepamoper HeoGXoaUMBL Ha
c/yyall BBIXO/la H3 CTPOSl OCHOBHOTQ I'eHepaTopa NpH MJIaBaHUH cyjaHa
B OIaCHOH 30He — NPH MNpOXOJe KaHaJOB, Y3KHX MeCT HJH NpH
mBapToBke. He6osbilHe 110 MOIHOCTH CrIOSHOYHbIE 3AEKMPOEHEpa-
Mopet Y AT LA NTHTAHHS CYAOBHIX noTtpeGuTeneli BO BpeMs CTOSTHKH
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2 7
Puc. 10.1. CekuxoHHpoBaHHe COGOPHBIX IIHH pacnpefe]HTeNhLHEIX YCTPOHCTB
3JEKTPOCTAHIHH JJS NapaiesbHoit H pa3fiefbHol paGoThl TeHEpaToOpoB

7 3 4 5 6 8§ 9 W

NpH HepabOTAWIHKX IPY30BBIX H APYTHX MeXaHHU3MaX, NOTPeB/ISIOmUX
MHOTO 3HeprHui. '

Ha napoTypGHHHBIX cynax KakK OCHOBHBIMH, TaK H pe3epBHbLIMH
resepaTopaMH ABJSAIOTCA TYpOoreHepaTtopbl, Ha Temjoxonax — au-
3esp-redepatopsl. MHorza Ha TemsoxonaX ¢ KOTeNbHOH yCTaHOBKOM,
paborawieil Ha Temje OTXOASIHX rasoB (YTUJIH3ALHOHHBIA KOTen),
B JIONOJIHEHHE K JH3eJb-TeHepaTopaM yCcTaHaBJIHBaIOT XOX0BOH Typ6o-
reHeparop. B kKadecTBe CTOSIHOUHBIX FeHEpaTOPOB HCMOJbL3YIOT OOBIUHO
JH3e/b-TeHepaTopHI.

OcHopHble, pesepBHble H CTOSHOUHBIE TeHepaToOpnl 06PasyioT
OCHOBHYK 3J€KTPOCTaHNLHUW CVyJaHa, pasMela-
eMYyI0 Ha TPaHCNOPTHHIX cyaax o6uiyHO B MKO 1, pexe, B OT1eJbHOM
orceke. Ha cynOBBIX 3/1eKTPOCTAHLHMAX NPHMEHSIOT NapaJsieJbHYIo
paboTy reHepaTopoB, HO A5 GoJbiel HaJleXKHOCTH M MaHEBPEHHOCTH
NPEeNyCMAaTPUBAIOT BO3MOXKHOCTb CEKYUOHUPOBAHUS, T. €. pas3ieJbHOU
paboThl Ka)KAOro CYIOBOTO TreHepaTopa Ha ONpele]eHHYI Tpynny
norpeburenefi. K mnapannensHo#t pa6ore npuberaior B Haubosee
OTBETCTBEHHBIC MOMEHThI, HanpuMmep NPH NPOXONe KaHaJ0B, LUIBap-
TOBKE H T. Il., KO'J]Ja AaKe KPAaTKOBPEMEHHbIE MepephLiBHl B NHTAHUH
3JIEKTPOZHeprHed HeJONYCTHMbI; K pasleJbHOM — NpuH HeUcnpas-
HocTAX M npodusakrnyeckux pemoHtax [PII. CexuuoHupoBaHme
OCYLIECTBJAETCA pa3fejeHHeM CcOOPHEIX IIHH pachnpefeHTeNbHBIX
YCTPOHCTB Ha CeKIHMH C ITOMOINBIO CHelHaJbHBIX BBIKJIOYaTENEH
(puc. 10.1).

Hasa onpeneneHHs MOUIHOCTH CYIOBOH 3JIEKTPOCTAHLHHM COCTAB-
AF10T mabauyy Hazpysku. TIpu 3TOM KOJHYECTBO M MOLIHOCTbL reHepa-
TOPOB BHIGHPAIOT TaKHM 06pa3oM, 4TOObl B KaXKIOM pexxHMe ofecne-
uHBajach Haubojee 1OJHas 3arpyska TreHepaTopoB, a €cJH
Heo6XonuMO, TO H pe3eps. KoJsuuecTBo reHeparopoB Bcerja crpe-

297



MATCE CBeCTH K MUHUMYMY, ojHako no [IlpaBuaam Peructpa CCCP
ofliee KOJIHYECTBO eHEPAaTOPOB OCHOBHOH 3JIEKTPOCTAaHLHH HE MOXeT
ObiTb MeHbIlUE JABYX (B TOM YHCJe OJHH Pe3epPBHHIH).

Asapuiitible saexmpoeerepamopst ycTaHABJHBAIOT Ha BCeX. CaMo-
XOJHBIX CYJHaX, 3a HCKJIIOUeHHEM CYI0B, Y KOTOPBIX OCHOBHBEIM HCTOU-
HUKOM 3JIEKTPOSHEPTUH SBJSIOTCA aKKyMYJSiTOpHble Oatapel, MNpU
YCJOBHH, 4TO NO KpalfiHe#l Mepe OJHa H3 YCTaHOBJEHHHX Oartapei
10 EMKOCTH W PacloJIOeHHI0 OTBeuaeT TPeOOBaHHSIM K aBapUHHOMY
HctoyHMKY. OHH HeoGXOoAMMBI /11 NHTaHHA noTpebutesel, pabora-
IOLIHX B aBaPUIHOM peskuMe (aBapHHHOTO OCBelleHHs, PaJHOCTaHIIHH,
MPOXKEKTOPOB, CHUCTEMBl aBapUiHON CUIHAJAM3aUMH, NPOTHBONOXKAp-
HBIX M BOJOOT/IMBHBIX CDEJCTB, DYJIeBOTO 3JEKTPONPHBORA H mp.),
B TOM cJydae, eC/lH OCHOBHASl 3JEKTPOCTAHIHUA BBIANET H3 CTPOS.
IlosroMy aBapuiiHble reHepaTOph, B KayeCTBe KOTOPHIX OOBIYHO
HCNOJB3YIOT fAH3e/b-T€HepaTOPHl, YCTaHaBJHBAlOT B OTAEJBLHOM
MOMELIEHHH C BHIXOAOM Ha OTKPHITYIO Najny0y — BHIE NanyOH nepe-
6opok u BHe maxtel MKO. MoliHocTh aBapHHHOTO JH3esb-TeHepaTopa
o6bluHo He npepbluiaer 100 kBt *, a samac Tonnusa cornacHo [lpaBH-
jgaM Peructpa CCCP posxeH ObITh AOCTATOUHBIM JJisi HerpepbBHOH
paboTel reHeparopa B TeueHHe 36 U I/ macca)kKUPCKHX W NPHpPaBHEH-
HbIX K HHM CY/OB, HeOTpPaHWYEHHOIO W OrpaHHueHHOro pafioHa nnaa-
BaHuad | ¥ 18 ¥ — Ha rpy3oBHX CylaXx BajiOBOH BMECTHMOCTHIO
300 per. T ¥ GoJsiee 3THX Ke palloHOB NJaBaHuA. Jlaa cynoB orpaHu-
yeHHOro pafoHa mnaBaHus II u 1II, a Takxe mnsi rpy3oBHX CYAOB
BaJIOBOH BMeCTUMOCThIO MeHee 300 per. T 3TOT mepuoj BPeMeHH COKpa-
aercs.

3anyck aBapHAHOro Ju3e/b-TeHepaTopa U NpUeM Harpy3KH HPOH3-
BOAHTCA aBTOMAaTHYECKH (OT aKKYMYJATOPHOH Garaped) HpH Hcyes-
HOBEHHH HalpsXKeHHs Ha IIHHAX OCHOBHON 3JIeKTPOCTAHIHH B TeyeHHe
He Gosnee 45 c. Ha HekoTophix cylax aBapHHHBIM HCTOYHHKOM TOKa
CIYXKHT aKKYMYAATOpHas Gatapes, eMKOCTb KOTOpO# JOMKHA ObiTh
JocTaToyHa AsA paGoTHl B TeyeHHe YKa3aHHOTO Bhbillle BpeMeHH aBa-
PHIHOIO OCBEelLIEHHA H CUTHaJbHO-OTJHYUTENbHEIX (QoHapel, a Takxe
BceX BHAOB NOXKAapHOH CHrHAa/NU3alUH B TeUeHHEe daca, TPEXKPaTHOro
OTKPBIBaHUA KJIMHKETHBHIX JBepell ¥ JPYruX Ha3HaueHHbIX Perucrtpom
norpebutesnefi. Briiouenue ee B aBapufiHylo ceTb TakXKe NPOHUCXOAUT
aBTOMaTHYEeCKH.

Kpome aBapufinoro nusenb-reHeparopa Ha BCeX MOPCKHX cydaXx

- IpeJycMaTpUBAIOT KpaTKOBPEMEHHBIH aBapHHHBIN HCTOYHHK 3JIEKTPO-
3HeprHH — AaKKyYMYJATOpHYH0 Garaper HeGoJabLIOH eMKOCTH I
NUTAHKA B TeueHue He Menee 30 MuH ceTH aBapuiiHOro OCBemieHHd,
donape#i «He mory ynpaBasaTbes», aBpajibHOH CHTHAJM3aLHH, AeH-
cTBywoulell B Teyenue 10 MHH, a TakKe NPUBONOB KJIHHKETHBIX ABEDEH
V1 OJHOPA30BOTO OTKDHIBAHHA Ha MACCA’KUPCKUX H HPOMBICJIOBHIX
cynaax.

* Ha KpyNMHOTOHH4XHHX NapoTypPOGHHHBLIX CYRaX M 4TOMOXOAAX MOMLHOCTh aBa-
pHitHoro ausenb-reHeparopa pocturaer 200 kBT u Gonee.
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B kavyecTBe re HepaToOpOB NepeMeHHOTIo TOKa
Ha CYJOBBIX 3JIEKTPOCTAHLHSAX NPUMEHSIOT CHHXDOHHBIE T€HePaTOphl
¢ Mawunrbimu 8036ydumensamu (tina MC) uiH ¢ camososbymcoeruen
(ruma MCK, 'MC 1 ap.) Mmomnoctsio oT 25 1o 3000 kBT u Hanpsxe-
HueM 400 B. O6morka Bo36yxXJeHHsi poTOpa Yy TeHepaTOpOB € CaMo-
BO36YyX/leHUeM MHTAeTCs OT lLieNH CTaTopa, a HayalbHoe BO3OyXKIeHHe
ocyuiecTB/sieTcs1 HeOOJIBLINM TI'eHepaTOPOM MEpPEeMeHHOro TOKa ¢ Io-
CTOSIHHBIMM MarHUTaMu, BpalUAOIIAMUCH BMeCTe C IJIaBHbLIM TeHepa-
TopoM. K mpenmylnecTBaM CHHXPOHHBIX TeHepPaTOpPOB C CaMOBO3-
6yXKJeHHeM cJeJlyeT OTHEeCTH HX HaJeXXHOCTb (TaK KaK Y HHX HeT
BO30YAHTENA — MallHHBl IOCTOSTHHOTO TOKa), OBICTPOTY aBTOMAaTH-
YeCKOTO peryJHpoOBaHHsS HamNpsXeHNs H YCTOHYHBOCTHL DaboOTH Ha
nepexojHbIX pexuMax. IlosToMy reHepaTopbl C CaMOBO30YKJIEHHEM
NOJAYYHJH Ha CcyJax HauGoJbliee pacnpocTpaHeHne. B mocaesnee
BpeMsl CTaJld NPHMEHSTh GeClUeTOYHbIE CHHXPOHHEIE TeHepaTopHl.

3acnyXXHUBalOT BHHMAHHSA TaK Ha3bIBaeMble 8a202€HEPANOPbL, UIH-
POKO HCHIOJb3yeMElE B MocjefHee BpeMs Ha cyAax. Basorenepatophl
NPHBOJATCA BO BpalleHHe OT BaJONPOBOJa C INOMOIIbID 3y64aToH
IeMHOH HJAH KJAHHOpPeMeHHOH mNepejfadu. BajoreHeparopel HCNOJb-
3YIOT UMeIOLIMHCA Ha KaxJoM cyAHe 10—15 %-Hbifi 3amac MOLHOCTH
IJ1IaBHOTO JBHrarteJfl, YTO IO3BOJIsIeT 00eCleyHTb B XOJOBOM peXHMe
NTHTaHHe OCHOBHBIX INOTpebHTesell H COXPAHUTb TeM CaMBIM MOTO-
pecypc BcroMmorareJbHbIX JABHratesned. Kpome Toro, oHH MO3BOJAIOT
yBeanunte KIIJl riaBHOro ABHratensl H, CJeLOBATeNbHO, MOBBICHTH
3KOHOMHUYHOCTb BCeH YCTaHOBKH.

OJHHUM H3 IVIaBHBIX YCJIOBHH YCTOMUMBOH paGOTHl BaJOTeHepaTopa SIBJASETCS CTa-
GHIBHOCTL YACTOTH BpAIUEHHS rpefHOrO Bajd, YTO OGECMEUHBAETCH TOAbLKO MPH MPH-
menennn BPII. B nporuBHOM cayyae npu yMeHbIUEHHH YacTOTH BpAlleHHS IPeGHOro
BaJa (Hanpumep, NpH MaHEeBPHDOBAHHH CleHa) Gylly’l‘ YMEHbUIaTLCA HAMNpsIXEHHE H
‘{aCTO’I‘a NnepeMEHHoro ToKa, U g HCNo/Mb30BaHHA BaJiOreHepaTopa NnpH MeHﬂ}OLLlel?[Cﬂ
YaCcTOTe BpAaIUEHHR I‘peGHOI‘O BaJla NPDHUAETCA NDHMEHATb CJHOXHBIE DEryJHpYOUIHE
ycrpofictBa. JIna NMOBHLILIEHHS SKOHOMMYHOCTH 3HEpPreTHYecKoH YCTAaHOBKH Ha Temjio-
XO0Jax 4acTO NPHMELHAOT YMUAUSAUUOHHLIE myp6oeeuepamopbt, paﬁOTalOH.LHe OT napa,

Bbxpaﬁa'rbmaemoro YTHJIH3AIHOHHBIMH KOTJAaMH 3a CyeT Temsa OTXOAALIUX TIa3oB
I'VIaBHOI'O JBHraTeJs.

w MyJATOpaMHu Ha Cylax C/AyXarT KHCJAOTHble HJH
1e/109H W‘Eampen. [llenoyHBIE AKKYMYJIATOPHI
10 pasMepaM HECKOJbKO 60Jibllleé KHC/JAOTHBIX, HO OHM Jydllle Ilepe-
HOCAT BHOpAllHIO, HE BHIJEJAIOT BpeLHBIX BellecTB, He TPEOYIOT NepHo-
AvyecKold moA3apafikH. K TOMy »Xe OHM -HajexHee W HX mnpoume 06-
cnyxuBarb. Ha cyjax Hcnosb3yioT B OCHOBHOM ILE/IOYHBIE aKKYMYJIsi-
TOPbl (KaJIMHeBO-HHKe/IeBhle HJIM JKEJE30HHKENEBhle ¢ 3JEKTPOJH-
TOM — DACTBOPOM €KOTO KaJjlHsl), a KHCJIOTHBIE — TOJNBKO B KayecTBe
CTapTePHbIX. AKKYMYJATOPH XpaHAT Ha CYAHe B CIeLHaJbHBIX
NIOMeLIeHHAX — AKKYMYJATOPHHIX, KOTOpble JOJMXKHBI HMETb XOpo-
WY BEHTHJAALUHIO M BBIXOJ Ha OTKpHTyW nany6y. [lenounsie
H KHCJOTHbIE aKKYMYJISATOPbl XPaHAT PasiebHO.
ITpeo6bpasoBaTedH 3A€eKTPO3HEepPTrHH CAyXar
IUIsl MATAHUS TOKOM MOTpeCHTejieH,, KOTOPHIM He MOAXOAHT DOJA HJH
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HanpsixKeHHe TOKa, BHIpa0aTHIBaeMOro. OCHOBHOH 3JIEKTpOCTaHUHed.
Paanuualor spaujaroujuecs W crmamuseckue npeo6pasoBatenn. K nep-
BHIM OTHOCATCS O8yxmauiurxvie (ABUratesb H TIeHEpaTop) H O0HO-
MAUIUHHBIE MY 00HOAKODHBIE npeobpasosament (MallMHA DOCTOSHHOTO
TOKa C PAacHo/OXeHHHIMH Ha Ba/y KOHTAaKTHEIMH KOJbLAMH, K KOTO-
PBIM TSHYTCS OTBOAW OT CHUMMETDHYHO PaclOJIOKEeHHHIX Tod4eK 00-
MOTKH sikopsi). JlByXMammuHHBIe npeoGpa3oBaTes]d Gojiee TDOMO3JAKH
H JIOpOXKe, MO3TOMY HX NPHUMEHSIOT TOJNBLKO 15 GONbIINX MOIUIHOCTEH.

K crarnueckuM npeofpa3oBaresisiM OTHOCSATCS IOJYIPOBOAHHKO-
Bbie BLINPAMHTENH — cejieHOBHlE, repMaHHeBLie, KpeMHHEeBbe, KyI-
pOKcHEle. PTyTHHe. BUIIPSIMHTENH Ha cyZax He npumensitorcs. s
H3MEHEHUs BEJUYHMHB HANDSIKEHUA NPUMEHSIIOT MPAHCHOPMAmMopsL.

§ 10.3. Pacﬁpeneneuue BNOKTPO3HOPrHY

SnexkTpoIHeprus, BhpaGaThiBaeMas CyJOBOH 3JieKTpoCTaHuHel, pac-
npefieisieTcsl MO CYJOBBIM CETAM MEXIY NOTpebHTe/lsIMH,

Pasnuuqalor chaeaylomue cynoBhle 3JEKTDOCETH: CUA08YH — AJs
NHTAaHAS 3JEeKTPONpPHBOJOB CyJoBHX mexaHu3amMoB MKO, mexanusmos
CY/IOBBIX YCTPOHCTB CHUCTEM H INP.; 0C8EMUMEALHYI0 — LIS NUTAHUS
OCHOBHOTO OCBeILlCHHsS] NOMELICHHH H OTKPHITHIX nany6, CHIHANbHO-
OT/IMYHTENbHHX (OHaped, NMOACBETKH TeserpadoB, HABUTALHOHHBLIX
H JPYTHX NpUOODPOB; a8apuiiHo2o oceeweHus — J1s NHTAHHS OCBeTH-
TeJbHBIX Lenel, KOTopble NO/IKHE paboTaTth B aBapHHHOM DPeXHME
(MHTaHHe CHTHANbHO-OTJHYMTEJNbHBIX (POHapel, OcBellleHHe KOPHJIO-
pOB, MNpPOXOJOB, NOCTOB YyNpaBJeHHs, IIIONOYHHX nany6 H MecT
MOCafiIKH B ULLIIONKH); c4ab020 moxka — JJs NMUTAaHUA lLenel tenedo-
HOB, TeJserpagoB, NOXKAapHOH CHTHAJH3aUHMH H IIP.; NEPEHOCHO20 OCe-
wernus — I8 NHTAHHS Yepe3 IUTeNceJbHblE COeJJHHEHHS NMePeHOCHBIX
JIAMII; SAEKMPOHABUZAYUOHHUX NPUGOPO8 — JJisi MHTAHHS THPOKOM-
naca, 5XoJ10Ta, 3JIeKTPOMEXaHHYECKOro Jiara U mp.

OT HCTOYHHKOB 3JIEKTPO3HEPTHH — FeHepaTopoB — TOK [OCTyNaer
Ha raasumifi pacnpepeanteanHnfi wur (IPI), kxoTopwiit sBasercs
HEHTPaNbHLIM IYHKTOM pacnpelie/ieHHs 3JIeKTPOSHEPrHH MeXAy Ipyn-
naMH norpeGutesel Ha cylHe.

I'PII (puc. 10.2) npencraBasieT co60H MeTaJJIOKOHCTPYKUHIO
(kapkac), Ha KOTOPOH YCTAHABJMBAIOT KOMMYMAYUOHHYO annapamypy
AJsl 3aMBIKAHHS1 M PAa3MbIKaHHSA 3J€KTPHYECKHX uened (pyOHIbHHKH,
BHIKJIIOYATENH, MNepeKJiovares]H, IyCKOBble KHOINKH), HYCKOGYw H
pezyaupyrouyro annapamypy (PeOCTaTHl M PEryJsTOphLl), 3QUIUMHYIO
annapamypy (NpefloXpaHUTeNH, peJje o6paTHOrO ToKa M o6paTHOH
MOLILHOCTH H 0p.), CUSHAAbHHIE U KOHMPOALHO-UBMEPUMEAbHBIE NPU-
6opee. Ha cynax obopyaytor I'PIl] samumennoro tuna. Ha auueBoit
CTOPOHE Pa3MellaloT CHTHaJMbHBe H KOHTPOJbHO-H3MEpPHTe/IbHbIE TIPH-
60pH H PYKOSAITKH YIPaBJEHHs NPOYUMH NPHOOpAaMH, KOTOpHe BMecTe
¢ TOKOBEJyMIMMH 9acTsIMH MOHTHPYIOT C THIJbHOH CTOPOHBI ILHUTA.
O6niyno I'PII] ycranaBauBatoT B MOMEMEHHH 3/€KTPOCTAHLHH, OCTaB-
J1 BOKpYT Hero cBoGoiHbI# npoxox mupuuod 0,6—1,0 M (B 3aBucH-
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MocTH ot auEnl [PI u pasme-
poB cynua). Bxox Ha wmur 3a-
KpBIBAIOT JABEPbMH € YCTPOHCT-
BOM, MO3BOJISIIOIINM 3aKPeIisiTh
HX B OTKPHITOM [OJIOKEHHH.

Haxopsimuecs ‘Ha I'PII xoH-
TPOJbHO-U3MEPHTE/NbHEIE NPUGO-
pPHl  MO3BOJISIIOT OOECNeyHTh IO-
CTOSIHHBIH HaJ30p 3a 3KCHJyara-
HHEeH CYAOBOH 3JEKTPOCTaHUHH.
Hapsay c¢ pyyHBIM ynpasieHHeM
paboTOll 3JeKTPOCTAaHUMH C TMO-
MOIbI0 TNPHOOPOB M aNmapaTtoB
I'Pll Ha cyaax mnpeRycmaTpuBa-
10T aBTOMATHYECKOe H JHCTaH-
IIHOHHOe ymnpaBJeHue — u3 LIITY
HJH C MOCTHKA. :

Ot TPl orxomdaT nHTalolIHe
marucrpasd. CyIIECTBYIOT Ma-
ructpaiabHas, ¢ulepHas (paau-
aJbHast) M CMemaHHas (Maru- .
cTpa/bHO-bOHACPHAS) CHCTEMHI pac-
npefeseHHs 3JeKTPO3IHEPrHH. ) .

Tpu maeucmpansrod cucmeme PI:ICT (IIQI.D,‘Zm{‘naBmIﬁ pacnpese HTes b H bl
(puc. 10.3, a) nutanue (rexeparo- H
put I'y u I';) nopaerca or ['PII] ‘

K .oTpeGHTeJNsIM 4Yepe3 MaructpanbHele Kopobkn (MK) u pac-
npejenHTesbHele WHTH (PII), o6beAHHEHHbIE ONHOM MAarucTpajiblo.
PII],yycranaBnuBaeMble B OINpelesleHHBIX YacTAX CyAHa — B HOCY,
B KOpMe, B CpellHell 4acTH, — NHTAIOT TPYNNOBBIE pachipe/eHTeNb-
Hble IHTHl H paclipefie/IuTeNbHble [IHTKH OTAeNbHBIX noTpe6GuTenei.
Ilpn  @uoepnoi (paduassnod) cucreme (puc. 10.3, 6) mnutanue
KaXJoro pacrnpele/IMTeJbHOrO [IHTA, a TAKXKe HEKOTOPLIX OTBETCTBEH-
HBIX H MOIIHBIX mnorpebutenedl ([, U [,) ocymecrsasiercs ot ['PII]
N0 OTAeNbHBIM ¢HAepaM. Jra cucreMa 6ojlee HalexHa, YeM Maru-
CTpaibHas, TaK Kax NpH NOBPeXAEHUH PHAepa OTK/IOYAGTCH TOJbKO
OIMH pacNpeJe/NuTe/bHbIH WHT HJH OfHH OTBETCTBEHHBIH NOTpeGHTE b,
Ilpy mnoBpexjaeHHH MarucTpaiu B TNepBOH CXeMe IpeKpalaercs
[NHTaHHe BCeH rPyNnsl pacnpelejuTeJbHBEIX IMHTOB. Kpome Toro,
npH dHAepHOH cHcTeme MOXKHO HemocpefcrBenno Ha I'PII BkiawouaTs
M BbIKJI04aTh mnorpebutenu. IlpaBusna Perucrpa CCCP tpe6yior,
YTOOBI AJS1 HEKOTOPHIX moTpeGHTesell 6bl0 06eCeyeHo TONBKO (H-
nepHoe nuTaHHe. K TakuM morpeGuTenNsiM OTHOCSAT: 3JIEKTPOINPUBO/ILI
py/ieBoil MalIHHBLI, AKOPHOFO YCTPOMACTBA, NOXKAPHBIX H OCYIUHTENb-
HHIX HacOCOB, KOMIIPECCOPOB H HACOCOB CIPHHKJEDPHOH CHCTEMEI;
IIHTH MHTaHHA PaJHOCTAHUMH, FHPOKOMIAaca, HAaBHMAUHOHHBIX MpH-
60pOB, CHrHANBLHO-OTIHYHTENbHEIX (GOHAPEH CTAHLHHM aBTOMATHYECKON
CHTHAJH3alHH OOHapyXKeHHS mnoxkapa, pebpuKepaTOpHbIE YCTAHOBKH

301




2)

@

TPY3OBBIX TPIOMOB; 3JIEKTPOIPH-
| 71 7 BOJBI MEXaHHM3MOB, obecneuuBa-

IOIHX paboTy TrJaBHOH 3Hepre-
Pl MK THYECKOH YCTAHOBKH; LIUTH 3JIEeK-
TPONPHBOJOB TpPY30BbIX, IILIIO-

NOYHBIX, MIBAPTOBHBIX H APYTHX
YCTPOHCTB, BEHTHJSAUHH H T. I.
Oco60 oOTBeTCTBEHHEIE MOTpebH-
TeNqH, TaKHe KaK pYyJeBOH 3JeK-
TPONPHBOJ, HJIH CHTCHAJbHO-OT-
JIHUUTEIbHEIe (QOHAPH, NMOJYYaIoT
nuTaHue no AByM duiepam, Hpo-
1 JIO)KeHHBIM ~ BO3MOXHO  JaJiblie

: Apyr oTr Apyra.
FL’] MaructpajabHasi cucTeMa Ipo-

5)

e ¥ BHrojHee, yeM dHlepHasn.

il Ho onHa MeHee HajlexHa, ee
HEJh3sl NPHUMEHSTh sl BCeX IO-
tpebuteneir. [losroMy Ha cyfax

: OGLIYHO MCHONB3YIOT CMEUAHHYI

) @ cucmemy (puc. 10.3, 6), ornmnua-
L rPy ] IOIYIOCs TeM, YTO B HeH uyacTb

notpebuTesnell mutaerca no G-

oY MK  JepHOH, a 4acTb MeHee OTBeT-
« CTBEHHHX  IOTpeGHTesIel — IO

@@ MarucTpajibHoll  cucreme. [las

nepenays 3/JEKTPOIHEPTHH OT HC-

TOYHHKOB K NOTpeGHTEIAM IpH-
Puc. 10.3. Paanwmme;3 c:;Tehzu p:lécl- MEHSIOT CHCTEMHl,  pasJjHyaio-
D s, IIVGcn _ ROTIICCTRON  TOKOBEEY-
Hast); 6 — CMewaHHas - mux npoBofoB. [Ipy nmocTosiHHOM

TOKe OGBIYHO NIPHMEHSIOT J8YXNpo-
800Hy0 CHCTEMY, IPH NEPEMEHHOM Tpex(ha3HOM TOKe—mpexnposod-
nyw. TlpaBuna Perucrpa sanpemaior npuMeHeHHe OJHONPOBOLHOH CH-
CTEMBl C HCIIO/NIb30BAHMEM KOpIlyca Cy[Ha B KadecTBe o6paTHOTrO MPo-
BOZa, TAK KaK 3TO CONMPSIKEHO C ONACHOCTBIO AJIs1 XH3HH JIofel (Takas
cucTeMa JONYCKaeTcsl TOJLKO Ha cyAax mpH HanpsixkeHud fo 30 B).
CrneunanbHele cylIoBele kabGenu M npoBOJgAa MOryT pabo-
TaTb B YC/JOBHAX [OBLILEHHOH BJAXHOCTH H COJIEHOCTH BO3LyXa
NpH - HAJMYHH NapoB H cuJbHOH BHGpauuu. HX wusrorosaswoor H3
HECKOJILKHX CKPYUYEHHBIX MArKHX MeIHBIX IIPOBOJIOK, H3OJAHDYS
XKHJYy De3sHHOBOH OOCOJNIOYKOH, HOBEPX KOTOPOH HaMaThIBAOT IpO-
pesHHEeHHY TKaHeBYI JeHTY. [lna 3aluTe - pesHHHE OT JeHCTBHA
BOJBI, HE(PTENPOAYKTOB, COJNHEUYHBIX Jyuelt H T. M. ee MOKPHBAIOT
3aWHUTHOM 0GoNouKol — 3 cBHHUA (Kabens CPM) uin u3 Heroproueit
m1aHroBod pesuHsl (Ka6ens KHP); cBepx Hee A/1f 3aluThl OT MeXa-
HHYECKHX [IOBPEXKJCHHH HANEBaIOT MeTaJNJHYECKYIO OIJIETKY U3 CTalb-
HOH ounHkoBanHOH (KaGenn KHPII) uan menHolt ayxenoll (kaGeb -
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KHP3) npoBosmokH, KOTOpasi CJAYXKHT 3KpPaHOM OT pagHoIoMex.
Ka6enb npok/aajabiBaloT Ha CyAHe B CNeLHaJbHHIX TNOABECKAaX H Ha
cTalbHBIX naHeasax. Ilpu npoknanke kabens 4yepe3 BOAOHENPOHHNa-
eMble Nepe6opKH H nmany6Obl, YTOObl HE HAPYUIHTb X BOJOHEINPOHHIA-
eMOCTH, ero yKJIaJAbBaloT B IlepefopouHble HJH NalyOHbEe KabeabHble
¥OpNGXKH, KOTOpHle 3aTeM 3aNOJHSIOT YIJIOTHSIOMEH Maccoi (GHTY-
MOM, 3MOKCHJHO-THOKOJOBLIM KOMIAaYyHJAOM).

§ 10.4. lNorpebutenn ToHKa

K OCHOBHBIM MOTpeGUTE/NSAM TOKAa HA CyJHE OTHOCATCH 3JEKTPONPH-
BOJbl CYMOBBIX MEXaHH3MOB, YCTPOMCTB H CHCTEM, OCBeLIeHHe H Mpo-
JKEKTODHl, 3JIeKTPOHABHTALlHOHHHIE INPHGOPL: H  3JEKTPHYECKHe
CpeACTBA CBSI3H H CHTCHAJIH3aLHH.

3NeKTPONPHBOAOM HA3BIBAIOT YCTPOHUCTBO, COCTOSAILEE H3 3JIEKTPO-
JBUraTessi, NEepefaTOYHOro YCTPONCTBA, CBA3LIBAIOWIErO 3JEKTPO-
JBHraTe/]b ¢ HCIOJHHTEJIbHBIM MEXaHU3MOM, H MpHOOPOB ynpaB/eHHs.

DNeKTpPOABHTaTe/H, HCMOJb3yeMEIE B NPHBOAAX DYJEBOro, Tpy3o-
BOTO, SIKODHOTO IIBAPTOBHOIO H JPYTHX YCTPOHCTB, HCIBITHIBAIOT
3HAYUTE/IbHBIE NIEPErPY3KH U PaGOTAIOT B PeXMME YaCTHIX BKJIOYEHH
H M3MEeHeHHH HampaBJIeHHS ABHKEHHSA. OTH OCOGEHHOCTH YYHTHIBAIOT
APH KOHCTPYHPOBAHHH COOTBETCTBYIOIUHX 3JIEKTPOTIPHBOLOB.

B kauecTBe mepeiaToYHOro MeXaHH3Ma B CYNOBHIX 3JEKTPONpPH-
BOJAX INDHMEHAIOT OOBIYHO JKECTKYI0O Nepefauy ¢ noMoumpbio MyoT
WAl (AaHLEeBHIX COeXHHeHHH.

Ilyck, u3aMeHeHHe HampaBJeHHs [BHXKEHHS, TODMOXeHHE H OCTa-
HOBKY 3JIEKTPOIBHraTesedl OCYIUECTBJASIOT C MOMOLIbI0 aMNmap a-
TYyph YyNpaBJeHHSH, KKOTOPOH OTHOCATCH: KOHMAKIMQPY —
3/MeKTPPMAarHHTHLIE annaparthl AUCTAHIHOHHOTO AGHCTBHS IS 3aMbl-
KaHHS H pa3MblKaHUS LeNeld 3JeKTPHYECKOTO TOKA; JAeKMpPOMazHum-
Hole__pejge — amnnapartbl, KOHTDOJHpYIOIIHEe BeJHYHHY MAaTHHTHOrO
nonsl H cpabaTbiBalolllHe NPH JOCTHKEHHH 33aJaHHOrO 3HaueHusd (pas-
JIHYAI0T MHHHMaJbHBIe H MAKCHMaJIbHEIE Dejie TOKa, pesle HanpsKeHHs
U pejie BpeMeHH); menaogole pese, cpabaTHBAIOIIHE NPH OTKJIOHEHHH
TeMINepaTyphl OT ONpefeeHHON BeNHYHHBI; peae KOHMPOAS HeINeKmpu-
4ecKux éeaudur, cpabaThBaIOIKe NPH H3MEHEHHH NaBJIEHHs!, YacTOTHI
BpalleHHs, YPOBHS XKHAKOCTH H [P.; MA2HUMHbE NYCKAMEAU —
KOMILJICKCHBIE aNnaparkl, NpeiHa3sHaueHHb® IJA yNpaBJeHAA ACHH-
XPOHHBIMH KODPOTKO3aMKHYTHBIMH 3JIEKTPOIBHTaTeNsIMH H HX 3aillHTh;
MAZHUMHbE CMAanyuy — YCTPONRCTBA, COCTOALIHE H3 CMOHTHPOBAHHBIX
B MeTa/IH4eCKOM IIKady MAarHUTHBIX U APYTHX annaparosB AJs aBTO-
MaTHYeCKOro ynpaBJeHHs 3JeKTPONPHBOAOM; KoMardoannaparmst (KHO-
NOYHBIE NMOCTH YAPAaBJAEHHUS, KOMaHAOKOHTPOJJIEphl) — I AHCTaH-
HOHHOTO YNPABJEHUS 3/IeKTPONPUBOJAMH, 4 TaKXKe PEryJHPOBOUHbIE,
NYCKOBble H NMYCKOPETY/JIHPOBOYHLIE CONMPOTHBJEHHA, BEIHUHHY KOTO-
pPOro MOXHO H3MEHSTb; KOHMPOAAEPb. — MHOTOCTYTNEHYaThle KOMMY-
TAI{HOHHBIE aNNapaThl PYGHOTO yHPABJAEHHS PeBEPCHBHBIMH 3JEKTDPO-
NPHBOJAMH KPAaTKOBPEMEHHOTO M MOBTODHO-KpPAaTKOBPEMEHHOro pe-

303



Puc. 10.4. CBETW/ILHHKH OABOJIOYHELIE

Puc. 10.5. Cyxomoit npoxexTop

KHMOB paboThl; MOPMO3HBIE 3ACK-
mpomazHumesl. — JJI8 PacTOpMaxKH-
BaHUSI MeXaHHYeCKHX (PHKLUHOH-
HbIX TOPMO3OB 3JIEKTPOJABHrATEJIEH,
paboraplKX B KpPaTKOBPeMEeHHOM
H NOBTOPHO-KPATKOBPEMEHHOM peXKHMaX. YIpaBJieHHe amnmapary-
polt, peryaupywoomeli paboTy CYAOBBIX 3JIEKTPONDHBOAOB, OCYyllie-
CTBJSIOT BPYUYHYlO, [OJyaBTOMATHYECKH HJIH AaABTOMAaTHYECKH —
6e3 yyactua oneparopa. Ilpu mnosyaBTOMaTHYecKOM YIpaBJeHHH
BpYYHYIO MOjaeTcsl TOIbKO INepBOladyajbHAss KOMaHAa, a Bce Jajb-
HeiilliMe onepalMH BHHIOJHSIOTCH aBTOMAaTHYECKH.

Pa3sHOBHAHOCTBIO ABTOMATHYECKOrO YNpAaBJeHHS SBJAsETCS Mpo-
rpaMMHOe YINpaBJeHHe, NPH KOTOPOM BCE ONEpalHH NPOHCXOAAT
B HanepeJ 3aJaHHOH NOC/eJ0BaTebHOCTH H NPONONKUTENLHOCTH.

Jl1s1 cymoBoro ocsemeHHs NPHMEHSIOT JaMlbl HaKaJuBaHHS,
JIIOMHHECLIEHTHbIE, a TaKXe JyroBple PTYTHHE Jamnul. B Jjamnax
HaKaJHUBAaHHS CBETOBOE H3JyUECHHE SBJSETCS pe3ysbTaTOM Harpesa
CBETAUIero Tea — BONb(PAMOBOR HUTH; B JIIOMHHECHEHTHHX JaMnax
CBETHTCH NOKPHIBAKOUIHHA BHYTPEHHIOI® NOBEPXHOCTL TPYOKH TOHKHH
CJIOH CcrnenuajJbHOrO BelllecTBa — JIOMHHOMOpa, KOoTopoe MoA AeH-
CTBHEM 3JEKTPHYECKOTO paspsja B ra3ax HJH Napax MeTa/lJoB JAaeT
. CBeTOBOE H3Jly4YeHHe; B JYTOBbIX PTYTHLIX JaMIlaX CBeTOBOH MOTOK
co3jaeTcss M3JYy4YeHHeM AyTroBOro paspsfa H CBeYeHHeM JIIOMHHOGhOpa,
NMOKPLIBAKOIIETO0 BHYTPEHHHE CTEHKH CTEKJISHHOro 6a/l/loHA JaMIb.

Cydoseie ramner HOKAALEAHUA OTJIHYAIOTCS OT OGLIYHBEIX BEICOKOH
MeXaHHUYeCKOH TMPOYHOCTbIO, YTO JOCTHTAaeTCs YTOJNIEHHEM HHTH
H yBeJMUEHHEM KOJHYeCTBA TOUEK ee KpemleHHs, M BABoe GoJsblied
CpefHEH MNpPONOMKHUTENLHOCTBIO TropeHusi. OOLIYHO HX MPHMEHSIOT
I/ MECTHOIO M OOLIEro OCBELICHHS TNOMeIleHHH, AAs CHTHA/IbHO-
OTAHYUTENbHBIX (DOHapeH U I ABapUHHONO OCBEIEHHS.

JIOMURCCUEHMHbe AQMNbl, UCTIONb3YeMble JJIS CYJOBOIO OCBelle-
HHUsl, Pa3NHYAIOTCS 1O XapakKTepy cBeTa M MOryT OwiTh mpocTo 6esoro
HAHK Tensoro 6esoro useta. JIloMMHECHEHTHEIE JaMIibl OYEHb YYBCTBH-
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TEALHH K TEeMIepaType OKPYXKAWOWETo BO3AyXa M ycTolhunBo pabo-
TalT TOJbKe NMpH Temnepatype okojo 20 °C. Jpyrum HelOCTATKOM
3THX JaMn $BJsieTcs TPUCYIHA MM CTpofocKOnH4yecKHH 3dderT
(MeplLaHHe), MOTOMY NPH HAJHYHH B OCBEIIAEMEIX HMH NOMEILIEeHHUS X
BHJIMMBIX BpaMiaIOMMXCA KOHCTPYKUHMHA HeoOX0AMMO NPHHMMATL Mep Bl
ISl ero ycrpaHeHds. MouiHble AyroBhble PTYTHbIE JIaMIEI NPHMEHSIO T
IJ151 OCBEUIEHHH OTKPHITHX nany6 Hian Oonpmnx nomemenuil. OHHU
ycToiiunBOo paboTaoT B IIHPOKOM JiHANa3oHe TeMIepaTyp OKpyXa-
rorero sosgyxa: or —30 go +60 °C.

Jast 3apiuThl JJaMn OT BO3AeACTBHS BHeWIHEA cpeibl, nepepacmpe-
IeJieHHs CBETOBOrO NOTOKA M 3alllMTHl IJia3 OT INPSAMOTo JeHCTBHA
CBeTa Ha CyJAax NPHMEHSIOT O0C6EMUMEAbHYID apmamypy, BHINOJHSA-
€MyI0 B OTKPHITOM, 3allMLICHHOM, BOAO3AIIHILEHHOM, TepPMETHYECKOM
H B3PBIBO3AIIMIIEHHOM HCIO/NHEHHH. JlaMny ¢ OCBeTHTeJbHOH apMa-
TypoH HasbIBalOT CBETHJLHHKOM.

Cynosboe cBeTHJBbHHKH (puc. 10.4) 6mBator mof-
BoJiouHBIEe (nopnany6Hbie), nepeGOpOuYHBIE, NMOABECHBIE, HACTOJBHEIE .
H [epeHOCHHE.

CyloBoe ocBeuleHNe JOJMKHO CO3laBaTh 6/aronpuHATHEIE YCJIOBHSA
JUisi pa6oThl M XH3HH 3KHIIa)Ka, HPUYEM OCBELIEHHOCTDb JIOJI2KHA GBITH
HOCTOAHHON — 6e3 KosneOaHHH H3-3a pacKauMBaHHUS CBETH/JIbHHKOB
HJIM H3MEHEHHs HanpsixkeHHs. HopMBl OCBELIEHHOCTH perJaMeHTH-
pytor CaHHTapHBLIMH NpPaBHJaMH. )

[ITpoXeKTOpHB €  YCTAHOBKH COCTOST H3 NpPOXKEKTOpa
H CHCTeMHl yrnpaBiaeHusl. B cynoBeix npoxektopax (puc. 10,5) csero-
BOA HOTOK OT HCTOYHHKa cBeTa Npeobpasyercs napabosiMyecKHM
3epKajibHbIM OTpaareseM B Y3KHH MOLIHBIH CBeToBOil nMoTok. Mctou-
HHKaMH CBeTA SBJAIOTCA JaMIbl HaKaJlHBaHH#A, a B Haubosiee MOIIHBIX
CHTHANpHBIX NPOXKEKTOpaX — AYroBhEEe JaMibl. JIaMIOBLIE NpOXKeK-
TOpBl ORIBAIOT OanbHezo Oeticmeus u 3saiusarouyeco ceéema. IlepBrie
YCTAHABJHBAlOT Ha BepXHEM MOCTHKe HJH MapcCoBOH miouiajfike H
HCIOJIB3YIOT ]ISl HABHTALHOHHBIX Leslell H CHTHAJH3aLHH; HX MOXHO
NOBOPaYHBaTh BOKPYT FOPH3OHTa/NbHOR H BepTHKAJbHOH ocel, ynpas-
Jsis NOBOPOTOM JHCTAHUHOHHO H3 pyJieBoH pyO6ku. [IpoxkekToph
3aJMBAIOLIETO CBETa MEHee MOIIHEIe; HX HCIONBb3YIOT IS OCBEIleHHs

mecTta paboTel Ha many6e, mupce U y 6opTa cyAHa, a Takxke ]S JeKO-
pPaTHUBHHIX LeJel.

KonTpoasHuie BONpoCH

. TlepeuncanTe OCHOBHHE HCTOUYHHKH 3JI€KTDHUECKOTO TOKA, NPHMEHSEMbE
HaZ cylax. HasoBuTe pol, HampsKeHHe M 4acCTOTYy TOKa CYAOBOH CeTH.

2. Kax pacnpegensieTcsl 37eKTPO3IHEpPTHA Ha cynHe? KakHe OCHOBHEIE CHCTEMEI
pacrpefieleHHsT 3JeKTPOSHEDTHH BHEl 3HaeTe?

3. Yro OTHOCHTCA K NOTpeOuTENSAIM TOKa?

4. Kakne JaMnu IPUMEHSIOT 1Js CYJOBOTO OCBEIIEHUS?
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Fhasa opnHHazuaTan

HABHUINAUHMOHHOE
OBOPY JOBAHHE
M CPEACTBA CBA3H

§ 11.1. OcHoBHble HaBHrayHoHHbie NpHEopbl

Kaxpnoe cyZHO HMeeT HaBHrallHOHHoe (LITypMaHcKoe) 06opyJoBaHHe,
CpeJiCTBA CBfI3H H CHFHaJIM3alliH, KOTOPHIE HEOOXOAHMH Ias obecre-
yeHHs1 6e3aBapHHHOrO NJiaBaHHA MO 3aflaHHOMY MaplIPyTYy.

Haguraumonnoe o6opynoBaHue MOPCKOTO CYAHAa COCTOHT M3 KOM-
IJieKca HaBHTaLHOHHEIX  NpHOOPOB, O6ecneyHBAIOLUIHX TMPOKJAAKY
Kypca cylHa, YTOUHEHHe U oNpefeseHHe reorpadHyeckuXx KOOpAHHAT
€ro MeCTOHaXOXJIeHHs, YTO fABJsieTcs OAHHM H3 OCHOBHBIX Tpe6oBa-
HUH Ge3omacHOCTH mJaBaHusi. Kpome Toro, sTH npubopbl AONIKHBI
obecneunBath 6e3omacHOe nJaBaHHe NMpPH NOAXOAe K bepery B ycJo-
BUSX OrpaHUYEHHBIX I'1YGHH, NIPH BCTpeue C APYFHMHU CYJaMH H T. II.

CynoBble CpPelCTBA CBSi3H H CHTHAJM3AUHH CJIYXXAT AJs BHEUIHEH
cBsi3y ¢ GeperoM H APYTHMH CyJlaMH, a Takxe JJsi BHYTpeHHEH CBSA3H
MEX/y OTAe/bHBIMH [OCTAMH CYJHa, B NEPBYIO OYepelb i 6nicTporo
H YeTKOro ONOBelleHHs W Iepefaud pacnopsikenufi. OcoGoe mecto
3aHHMAIOT CpeJCTBa PajAHOCBSI3H, KOTOpbie HCIOJb3YIOT JJs onepa-
THBHOT'O DYKOBOACTBa (JiOTOM, MNepejadd H IpHeMa coO6IeHHH,
KacapomHuxcs 6e30nacHOCTH MJaBaHHS H OXPaHbl YeJIOBeYecKol XMH3HM
Ha Mope, a Takxe JJa ofMeHa cay»xeOHOH M 4acTHOH KOppecHoHJeH-
IHel MEXJY CYAHOM H 6eperoM HjH APYTHMH CyIaMH.

Ko/iu4ecTBO W HOMEHKJIaTypa ycTaHaBJHBaeMbiX Ha CyJHE HaBH-
ranHoHHLIX NPUOOPOB U CPEACTB CBA3H 3aBHCAT OT pasMepoB, paloHa
NNaBaHHS H Ha3HaueHUsl cyaHa H onpegenasitorcss IlpaBusiamu Pe-
rucrpa CCCP.

K ocHOBHHM HaBHTAaULHOHHHM OpHOGOpaM
H HHCTPYMEHTAaM Ha CyAHe OTHOCATCHA: KOMAACHL, NEAeHea-
mopsl, paduonenen2amopsl, CEKCMAHb, XPOHOMempPsl — JLJA OpHEHTa-
IMH B TYTH ¥ ONpeJleJleHHs MECTOIOJOXEHHs CYyJAHa; a2y — 144
Onpefe/neHHs] CKOPOCTH H ydYeTa IpPOHAEHHOTO pacCTOSAHHA; paduo-
A0KQmMOpbL, 2U0POAOKAMOpsl, 2UGPOPORHbI, AOMBL U 3XO0A0MbL — JJIS -
NPOBEPKU NYTH H MeCTa B YCJOBHSIX IJIOXOH BHAHMOCTH (B TyMaHe,
HOUBIO) M IIpH noaxoje K Oepery; mepmomempei, bapomempoi, 6apo-
epagvl, aHemMoMempel u ACUXPOMempol — JJIA oNpeleieHHs H Mnpo-
rHosa MNoOrofsl. ,

[loutH Bce HaBHTallHOHHble NPHOOPH pa3MewaT B py.aesol
u wmypmanckoli pybrax (puc. 11.1, 11.2), a TakXe Ha OTKDHITHIX
MocTHKax. Ha rpaxpaHckux cylax pyJeBylo H INTYpMaHCKYIO py6KH
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Puc. 11.2, CosmemeHHad
pyJeBas H IUTypMaHCKa
py6ka :
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COBMEIIAIOT B OJHOM NOMELEeHHH, KOTOpOe HasuBaioT x00080l pybKoil,
HJH PYJIE€BOH, a HaxoJsiiHecs B Hell HaBHFallHOHHLE NpUOOpPH 06b-
eIHHSIOT B nyabm cydososcdenus (puc. 11.3). 3to nosposnser cosparb
B OCHOBHOM IOCTY yINpaBJieHHs1 CYIHOM (XOIOBOH pYyGKe) KpyroBoil
0630p, 4TO 3HAYHTENbHO yJydllaeT yCJAoBHsl ynpasjenus. Ha kpyn-
HRIX CYAax C KODMOBBIM pacloJOXKeHHeM pYJaeBOH pYyOKH, IJ1aBHEIM
ofpa3oM Ha KpYNHOTOHHaMKHBIX TaHKepax, /s yJydlieHHs o63opa
H YMEHbLIEHHs «<MEPTBOH 30HKI» BAAUMOCTH B HOCY Ha JOK-MadTe HHOFJa
yCTaHaBJHBAIOT TeJeKamepy, a B pyJeBoil py6ke — BHIEOKOHTPOJb-
- Huii Teneskpan (puc. 11.4). Kpome Toro, ans yJayulieHHs o63opa
MO XOA4Y CYJLHa MOMHO HPH COOTBETCTBYIOIUEM PaclOJIOXKEHHH TeJe-
KaMmep noJsyuath BHAeoHHbOpMaLHIio ¢ 60pPTOB CyAHA (4TO MMeeT 3Ha-
YyeHHe NMpH IIBAPTOBKE), ¢ KOPMHI, a TaKxKe M3 HauboJsiee OTBETCTBEH-
HHX noctoB cyiHa — MKO, pymnenbHoro orienenus u T. I.

BaxuediuuM H HauGosiee JpEeBHHM HAaBHTALHMOHHHIM HpHO0OpOM
SBJAETCA MArHHTHBLIH KOMIAac, C TOMOIIBIO KOTOPOLO ONPEeAeNsIoT
Hampap/eHHe JIBHXKEHHs CYLHA OTHOCHTENIbHO MarHHTHOTO MepHIH-
aHa. [lpx 3ToM BHOCAT MONpaBKy Ha TaK HasbiBaeMoe MAarHHUTHoe
CKJOHEeHHe, T. €. BRICUHTHIBAIOT YI'OJ MEXKAY MAarHuTHBIM U reorpadu-
YeCKHM MEpHIHAHOM W OMNpEReNSIOT HalpaB/ieHHe ABUKEHUS CYAHA
OTHOCHTEJILHO reorpajuueckoro MepHjiuaHa.

MaruuTHEIH KOMNAac COCTOHT H3 CHJYMHHOBOH (cnjlaB KpeMHHs
C aJIOMHHHEM) HJM JepeBsSHHOH NMOJACTABKH, HA3bIBAEMOH HAKMOY30M,
H YalliK{, B KOTOPOH HaXONUTCA KOMEAOK KOMRAca, 3aloJHEeHHbIH
Hesamep3aloLWei KHJAKOCTbIO 1 HMEIOUH i JOHHOE ocBeuleHue. B neHTpe
KOTeJKa YKpelJieHa ocTpas LINHJIbKa, HA KOTOpOH Bpamaercss kap-
MywKa — NONJIaBOK C YKPEIJIEHHBIMH Ha HeH IIeCTbio MarHHTHBIMH
CTpe/KaMH, 3akJ/JIOUEHHLIMH B TepMETHUecKH 3aNasiHHble MeJHble
nmeHadbl, H KpYroM c JejeHHsMH depe3 1°. CBepXy KOTEJOK 3aKphHI-
BAIOT CTEKJISIHHOH KpbIIKOH, o6paMJieHHOH MeIHOH OmpaBoOH C Kpy-
FOBHIMH JeJEeHUSIMH uepe3 1°, Tak Ha3bIBaeMbIM QUMYMAALHbIM
kpyzom. Ha Hem Jenaercss oTmeTka — uepta, coBmajaiowas c [JI1
cyfHa. Jlis coxpaHeHMs TOPH3OHTaJbHOCTH KOTeJKa NpPH Kauke
CyZlHa €ro yCTaHaBJHBAIOT B KapJaHOBOM nojBece. Tak Kak CTaJbHble
YacTH cyZHa (Kopmyc, TPYGONpPOBOALI M T. 1.), BO3LeHCTBYS Ha Mar-
HMTHYIO CTPEJIKY KOMIaca, OTKJOHSIIOT €€ OT HPaBHJIbLHOTO NMOJOXKEHHUS
BAOJb MAarHUTHOTO MepHJIHaHA. (3TO fABJEHHe Ha3bIBAOT [ € B H-
auuetd), To MOJ HAKTOY30M HJH PSAOM C HHM YCTaHaBJHBAIOT
IIapbl HJTH CTEPKHH H3 MSITKOrO JKeJje3a, YHHUTOXAWUEro AeBHALHIO,.
a BHYTPH Kophyca JAJsi 3TOH Ke le/H INOMEINAloT JeBHARHOHHbIH
npu6op ¢ MarHUTaMH — «YHHUTOXKATeJIMH».

Ha cyzHe umeloTcss olMH rJnaBHBH KOMIac— Ha oT-
KPBITOM HaBHT'allHOHHOM MOCTHKE Haj pyJeBod py6Koit — U Ny T e-
B Bl € — OKOJIO 110CTa YNpaBJeHHsl pyJieM B pyJeBoit py6Ke H BO BCEX
3aNacHbIX NOCTaXx YNpaBjieHus cyAHoM. [aBHBI Kommac Tnpen-
Ha3HayeH JIJS ONpellefIeHHs MeCTONOJOMXKEHHS CYJHa MO MNeJeHram
feperoBbiXx M HeOECHbIX OPHEHTHPOB, a TaKXe JJs OINpeAe/eHHs
HalpaBJ/ieHHs BeTpa; MyTeBble — CJAyXKaT IJs YyAepXKaHUSl CyLHa
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Puc. 11.3. Xonosas py6ka (B LeHTPe — NyJbLT CYLZOBOXIEWHS)

Ha 3aJlaHHOM KYypCe ¢ TNOMOILLIO pyJsi: pYJEBOR Bce BpeMsl CBepsieT
Mo NYTeBOMY KOMIIAacy COOTBETCTBHE HCTHHHOTO Kypca 3aJlaHHOMY
H, NepeKJajbiBas pyJb, HCIPaBJAET OTKJIOHEHHS.

B Hocieanee Bpems myTeBOH MarHHTHHIA KoMmac B pyJieBo#t pyGke
3aMEHAIOT JHCTAHLHOHHOH nepejadell B pyJeByio pyOKy noKazaHHH
rJ1aBHOTO MarHHTHOTO KOMIaca, YCTaHOBJEHHOTO Ha KpHIIe pYJeBOH

a) 3

Prc.11.4. Tejexkamepa na ¢Gok-maute (a) H BHEEOKOHTDOJLHBIA 3KpaH
(6) B pyJeBoii pyOke
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py6ku. OHa npeacrapisieT coGolf ONTHYECKYW cHcTeMy (HamoaoGue
MEepHCKOMHOH TpyOHl), Mepelaoly0 MOKa3aHWsl KapTYILIKH TJaBHOCO
MarHHTHOro KOMIaca yepe3 HAKTOY3 H KPbIly pyJeBoil PyGKH K NOCTY
ynpaeaenss pyJseM (puc. 11.5). Ha cnacaTtenbHHX WITIONKAaX M Kare-
pax NPHMEHSIOT KOMNAC MEHBIIETO pa3Mepa — WAONOUHbLLL.

KpoMe MarHATHHIX KOMNaCOB Ha CyJaX YCTAHABJHBAIOT T H P O-
KOMIOackH, OCHOBaHHbHIE Ha CBOHCTBe OLICTPOBpALIAIONIETOCH
MaxOBHKa COXPaHATb TNOJOMKEHHE OCH BpalleHHSI B NPOCTPAHCTBE
Hen3MeHHEIM. ['MpOKOMIIac yCTaHABJHBAlOT B NOMELICHHH, Ha3biBa-
eMoM euponocrmom. OHO pacnoJsaraeTcsi B NMOABOAHOH HacTH Kopmyca
B pafioHe, GJM3KOM K LEHTPY KauyaHus cyAHa (Y MHJAeNb-lINaHroyTa
B JIIT). B oTnuyne OT MarHHTHOrO KOMNAca THPOKOMINAC NMOKAa3hIBaeT
HanpaBJeHHe He MarHHTHOTO, a UCMUHHO20 2e02pagiuvecKozo Mmepu-
duana, 6aarofapsi uyeMy TOYHOCTb OINpeJesNeHHst HCTHHHOTO Kypca
CyJllHAa CTaHOBHTCS 3HAYHTeJbHO Bhlle. [IpeumymecTBoM rupokommnaca
SBJII€TCS TaK¥Ke BO3MOXHOCTb NOJIKJIIOYEHHS K HeMYy HeoGXOAMMOTo
KOJTHYEeCTBA PENHTEPOB.

Penurtep— 310 npubop, noBTOpsAmOmHA NOKa3aHHA OCHOB-
Horo kKoMmnaca. OH npejctap/sierT co6ofl BOJOHENPOHHLAEMBIH 3aKphI-
THIH CTEKJIOM KOTEJOK, BHYTPH KOTOPOrO HaXQIUTCS 3JEKTPOMOTOP-
YHK, IPHHHMAIOIIHH NOKa3aHHA OCHOBHOIO KOMIIaca H BpallaloliuH,
COIVIaCHO 3THM [OKa3aHHSM, KapTYWKy. Penutepnl rupokommaca
YCTAHABJHBAIOT B PYyJeBOH H IWITYpPMaHCKOH py6Kax, B pyMIelbHOM
OTAeJEeHHH, B KaloTe KaNHTaHa U Ha KPbLIbAX MOCTHKA.

[lokasanHsa rupokoMnaca nepefamTcs NO CrenHaJbHbIM KabensaM
K npubopaMm aBTOMaTH3alUMH CYJOBOXIEHHS — Kypcoepagy, asmo-
pyaesomy, asmonpoxkaadduky W mnp. K HepocraTkaM rupokommaca
cJie/lyeT OTHEeCTH CJOMXHOCTb KOHCTPYKUHH, 06si3aTeJbHOE MOCTOsIHHOE
3JIEKTPONUTAHHE U HEOOXOAHMOCTh TINATETbHOrO YXO04a BO BpeMs
sKkcnayataund. Ha oTedecTBEHHBIX CyJax NpPHMEHSIOT THPOKOMIAcCHl
tHna «Kypo».

MecTononoxeHnue CyiHa MO HaNpPaBJeHHUIO Ha GeperoBbie NpeAMeTH!
ONpefieNisiioT ¢ NOMOWBI0 NeJe HT aTOp OB, YCTaHABJIAHBAEMHIX
OObIYHO Ha KPYTIJIOH OrpaBe KOTeJKa IJaBHOTO KOMIIaca H KOTEJKOB
PENATEPOB THPOKOMNACOB, CTOAIMX HA KphLIbAX. IleseHratophl
npeAcTaBJAAOT coOOH JBe paMKH, B KaXJOH H3 KOTOpPHIX HMeeTcs
BEPTHKAJNbHO PacloJOXEHHass HUTh: cOBMeIass o0e HUTH ¢ BHAHMBIM
Ha Oepery NpeiAMETOM H CUMTHIBAasl YroJ OTKJIOHEHHs MeJeHraTopa,
ONpefleNIAIOT neAeHa — YroJ MexJAy HOPAOBO# BeTBbIO HCTHHHOIO
MepHAMaHa M HamnpaeJleHHeM Ha npeamer. [lo AByM mneneHram Ha
H3BeCTHbIe OPHEHTHDPBI MOXKHO JIETKO Y3HAaTb MeCTONOJIOXKEeHHE CyJHa.

Kpome OObIYHBIX NeJieHraTOpPOB Ha Cylax YCTAHABJHBAKT p a-
JHONEJEHIraTOpH — paldONpHeMHBle YCTPOHCTBA C Bpa-
maomeficss UM, Yalle, HeNMOABHXHOH aHTEHHOH B BHJe JBYX B3aHMHO
NepreHMKYJ/IAPHBIX PaMOK, NO3BOJSIOMHX ONpellesisiTh HanpaBJeHHe
Ha paiuomasik (no ortHoweHnuio K JII cyanna). Papnoneneuratopst,
UMelollHe pafuyc NAEHCTBHS B HECKOJBLKO COT MHJb, TIOJYYHJIH UIHPO-
KOe pacnmpocTpaHeHHe Ha MOPCKHX cylax. Ha oreuecTBeHHHX cyAax
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Omrpoimeid Habuzayuon
Hoid mocmux

—

Xadobas pydra

Puc. 11.5. MaryuTHufi Xommnac ¢ omn-
THYECKOH CHCTEMOH JHCTAHIHOHHOM
nepefayd NokasaHut B pyJeByio

py6xy

yanle BCEro IPHMEHSIOT pa-
auonenenratopu tHna CPII-5,
«Pribka», «Pymb». Has on-
pefieJieHHs] MeCTONOJIOXKEeHHs CyJAHa, T. €. erp. acTPOHOMHYECKOH
IHPOTHlL M JOJTOTH, CYIOBOJHTENH HCHOJB3YIOT CTApHHHBIH
yIJOMEpHBHIH HHCTPYMEHT — CeKCT aH, C NOMOUIbIO KOTOPOro
GUKCHPYIOT BEICOTY CBETHJA HAaj BHIHMBIM TOPH3OHTOM (BEepTHKa/b-
HbIl yroJ MeXJy JHHHEeH TOpPH30HTa H CBETHJOM). 3Hasd BRICOTY
CBETHJIa M TOYHOE BpeMs BHINOJHEHHS H3MepeHus (o6cepsayuu),
no JneuuaJbHEIM aCTPOHOMHYECKUM TaG/lHIaM HaXONAT MECTONOJO-
xkeHHe cynHa. TouHoe BpeMs ofcepBallHH ONPEAEJSIOT C HOMOMUIbIO
MOPCKOTO XPOHOMETp a— NEPEHOCHHX NPYKHHHEIX YacOB
OYeHb TOYHOTO H3TOTOBJEHHS, XPaHALMXCA HAa KapJAaHOBLIX MOX-
Becax B JBYX JepeBAHHbIX QyTaspax. OOBIYHO XPOHOMETPOM MOJb-
3YIOTCS TOJbKO AJIsl IPOBEPKH naaybrbix 4acog (TOXe BecbMa TOYHHIX),
KOTOpble BO BpeMsi o6CepBallHH BHIHOCAT Ha najyly H yXe IO HHM
OTMEYaloT MOMeHTH HalOuiofeHus. [lo many6HEIM dYacaM cBepsiiOT
H CYJOBBIE Yackl B [IOCTaX M NOMelleHHsX. B HacTosiuiee BpeMs Bce
4achi Ha CyJIHe CBeps10T MO PaAMOCHT' HA/laM TOYHOTO BPEMEHH JiBa pa3a
B cyTkH. O6GcepBanus sIBAseTcsl BeCbMa TOYHBIM CIIOCOO0M OIpele/IeH
MECTOIOJIOXKEHHs: CyJHAa, HO ee BHINOJHEHHE 3aBHCUT OT BHAMMOCTH
CBETHJIa H TOpH30HTa. [1o3TOMy Ha Cy/AHe HMeWics p alH OC e K-
CTaHBbB — npubops ¢ napabojHyecKoOil aHTEeHHOH, yJ/aBJHBawIlel
paaHoHnsiyusenHe nebecHoro cBerusa. lIupokoe pacnpocrpanenue
NOJYYHJ TakKxe HOBBIH CIIOCOG onpejefeHHsl IUHPOTH H JOJTOTH
CylHa ¢ nomolbl paauoHaBHrauuoHyeix cucrem (PHC) — cetn
6eperoBolX pafHOCTAHIHH, paboTalOUIHX HA CheNHaJbHEEe NpHEM-
HHKH B wTypMaHcko# py6ke (KITH-3M u «[lupcy). JlaabHocTh neit-
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cTBHA  HHOocTpanHmx PHC
«dekka», «OMera» CoOCTaBJsET
OT HECKOJbKHX COT JO. He-
CKOJIbLKHX THICAY MHJIb. Kpome
TOrO, AJs ONpeleSeHHs MeCTO-
HOJIOXKEHHA CYJHA MOXHO HC-
[OJb30BaTh CHEIHAJbHbIE Ha-
BURAYUOHKGIE — UCKYCCMBEHHBIE
cnymuuru 3emau (UC3).

: Ofs3aHHOCTH 1O NepHo-

— e g :
Puc. 11.6. Cxema paGOTh THAPOAMHAMHYE- AudeckuM ob6cepBanMaM  BO3-

(I:KOI‘O J](ara' p s JIOKEHBl Ha UITypMaHa.
- & L2 — 5- o
Ka I‘I.l;xl?r)c,)ma CTATHAEEKOre ASRAERE Y CKOpOCTb CylHa ¥ NpouaeH-

HbIH MM NyTh OMNpEAEJSIOT NpH
MOMOILH Jl AT O B, NO3BOJISIOMHUX H3MEPHTb CKOPOCTb JABHXKEHHSA CYJIHA
OTHOCHTEJBHO BOIb! 6e3 ydera TeueHHs. JLjsi 3TOrO H3MepsIOT pasz-
HOCTb JaBJjieHHil B NOTOKe BOAB! MOJ JHHILEM CYJHA, MPONOPUHOHAIb-
HbIX CKOPOCTH (eudpodunamudeckul aaz), HIH ONPeleNsiioT B eAHHUIY
BpeMEHH KOJHYecTBO OOODOTOB BePTYIUKH, ONYLWIEHHOH B BOAY 3a
Kopmoil cynHa (sepmyuweuHoui, MIH eudpomexanudeckuti, aae). Ha
CyZlax B KaueCcTBe OCHOBHOTO CDEICTBA HCHOJABb3YIOT THAPOAMHAMH-
yeckue Jsark (puc. 11.6). Ilon pumme cynsa BhiBOmAT IBe TPYOKH,
Yy OLHOH M3 KOTOPBIX OTKDHITOE NPHEMHOE OTBEPCTHE PAaCIOJOMNKEHO
BEPTHKaJbLHO HABCTPeuy NOTOKY BOIbl, OMBbIBaiollell NHHIE, a Y ApY-
roil — ropusonraibio. O6e TPpyOGKH coofuIaloTCs ¢ yCTaHOBJIEHHOH
HHXe BaTepJMHHH TepMeTHUYeCKOH Kamepo#, paslieleHHOH NOABHXHOH
Ivabparmoii, nepeMelleHle KOTOPOH Yepe3 IITOK NepejlaeTcs CTpesiKe
ykasareas ckopocTH. Ilpu crosiHke cyjiHa IaBJjeHHe BoIb B 06eHX
TpyOKax, a cJeloBaTelbHO, H B OO0EHX pasjejeHHbIX Auabparmoit
MOJIOCTAX KaMepel, OAWHAKOBO. IlpuH JIBMXKEHHH CylHa JaBJjeHHe
B Tpy6Ke C BEepPTHKAJIbHBIM TPHEMHBIM OTBEPCTHEM (3Ty TPYOKY Ha-
3nBaloT TpyOko# [IuTO) yBesMHUHBaeTcCs NPONOPLHOHAILHO CKOPOCTH:
COOTBETCTBEHHO MNMOBHILIAETCS JaBJEHHE B HHXHeH nosocTd, memOpaHa
BoITHGaeTcss M CTPeJKa yKas3aTels NMOBOPAuYHBAETCS.
I'uipoaMHaMHuecKHe JlarH, y 'KOTOPHIX NpHeMHasi TpyGka omy-
CKaeTcf yepe3 OTBEPCTHE B JHHIE, HA3HIBAIOT OOHHbIMU, B OTJIHYHE
OT tumesresblx, Y KOTOphiX Tpy6ka ITHTO HaxomuTcs B (OPIUTEBHE.
Ha oreuecTBEHHBIX CyJaX YCTaHaBJAHBaioT Jard tumoB MIJI-25,
MIJI-50 u np. Ykasateqb CKOPOCTH M IPOHAEHHOIO PacCTOSHHS
pPasMelaT B BLITOPOAKE Jara — Ha BTOPOM JHe, oObYHO B paioHe
MKO, a penutepm sToro npu6opa — B pyJieBOH H IUTYPMaHCKOH
py6Kax H B KaioTe KamHTaHa. |
Tlpy nsaBaHHH B YCJIOBHAX OrpaHHYEHHBIX TJIYOHH WM B MecTax
BEPOSTHHIX BCTped ¢ pudaMH U OaHkaMH (T. e. ¢ OTMeIsMH, o6paso-
BAHHEIMH MECTHBIM TNOLBEMOM MOPCKOIO IHa) HeoGXONUMO NEPHONLH-
YeCKH H3MepATb IMyOHHY INOJ KujeM cynHa. [lns artoii neau npen-
HasHauYeHbl J O T bl — MPOCTHIE, B BHJE TPOCAa — AOMAUHA — C I'PY-
30M, ONYCKaeMBIM Ha /[HO BPYYHYIO HJIM JeGeIKOoH, ¥ 3 X 0J O T Hl.
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[Ipuanun jeéicTBEs 3XoJsoTa CO- ' &
CTOMT B TOM, 4YTO C CyAHA Ha JHO /
MOpsl MOCHJIAOT 3BYKOBOH CHTHaJ,
a oOoTpaXeHHBId cO JHAa 3BYK IpH- /

HHMAlOT Ha CyJHe; 3aMepsis BpeMs  —— ——
MeX]y NOCBIJIKOH H TPHEMOM 3BYKO- _
BOr0 CHTHajla M 3Has, 4YTO CKO-

——

poCTb pacHpocTpaHeHHs 3BYKa B BO- _’
ne paBHa 1435 M/c, MOXHO Jerko -
onpelesdTb TJYGHHY MOL KHJEM - )
B JaHHOM MecTe. B Hacrosimmee Bpe- - =
Msi 3BYKOBHIE 3XOJIOTHl BHITECHE- —_ —
HBl MAZHUMOCMPUKYUORRLIMU (PHC. i :’t
11.7), B KOTOpHIX pOJib 3BYKOBOTO
CHI'HaJla UrpaeT yJbTPasEyK, CO3]a- — | —
BaeMHli BHGpaTOpOM-H3/1y4aTeseM —_—

H BOCIpHHAMAaeMblli BHGpaTopoM- —
npueMHUKOM. [lokasanHMs 3xosora .
CUHTHIBAIOTCS CO INKaJH YyKasaress z

riyOuH, 3xosorl THmoB HIJI-5, -~

H3JI-10 umeroT caMonucen, aBToMa- %W&%WZ
THYECKH 3aNHCHIBAIOUIHA Ha JIEHTY pyc. 1.7, Cxema pa6otsl sxosora.
H3mepsieMble Ty6HHBI. Ha peI60-  ; _ sueparop-usaysarens; 2 — pucpa-
NPOMBICJIOBBIX CYAaX 3XOJIOTBI HC-  TOP-MPHEMHEK, .

NONb3YIOT TaKXKe NJis OOHApYKeHHUs

KOCSIKOB phiObl. M CKJIIOYHTENBHO BaXKHYIO poib B obecrnedeHHu Ges-
ONaCHOCTH MJaBaHHA B YCJAOBHSX IJOXOH BHIHMOCTH, OCOGEHHO Ha
MODCKHX CyJaX, HTpalT PalHOJOKAUHOHHB @ CTAHI HH
(PJIC), npennasHaueHHble JJisi OOGHapyXeHHsi OGLEKTOB, HAaXOLs-
IIMXCH Ha MOBEPXHOCTH 3€MJIH, BOABI H B BO3JlyXe, H OIpEJeJeHHs
ux koopinaat. C nomoubio PJIC moxHo HabatonaTb 3a 6eperopoii
4epToil, KPOMKOH JIbAOB, MJABAaIOUMMH JbJAMH , HABHTallHOHHBEIMH
3HaKaMH, H36exaThb CTOJKHOBEHHS C APYIHMH CYAaMH NPH JIaBaHHH
B TyMmaHe, B y3kocTsX. [efictBue PJIC ocHOBaHO Ha HCIONb3OBaHHH
OTpaKeHHsl PalHOBOJIH OT BCTPEYHHIX NpPeIMETOB, HaXOAfLIMXCA Ha
nyTH ux pacnpoctpaHeHds (puc. 11.8). PJIC paboraior B nuanasone
BoJiH AnuHoft 3 M 10 cM, uTO no3BossieT UM OOHAPYKHUBATh OGLEKTHI
BecbMa MaJsblx pasmepoB. JlanbHocts jAeiictBus PJIC 30—50 muinb.
CynoBass PJIC cocTOMT H3 aHTeHHH HanpaBJeHHOro JeHCTBHS.
(puc. 11.9), ycraHOB/JeHHOH Ha BepXHeM MOCTHKE HJH TpOT-MauTe
H HeNpepHBHO BpalLlAlOIEHCsi BOKPYT BePTHKaJbHOH OCH C 9acTOTOH
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Puc. 11.9. Aurtenna paguonokatopa

Puc. 11.10. Humuxkatop PJIC «Okean»

10-—30 o6/miH, UHIMKATOPOB C 3KpaHaMH [ HabJwofeHHs (B pyJe-
BOH M IUTypMaHCKOH py6Kax) H Iukada, B KOTOPOM pasMellieHhHl Iepe-
IDATYHK, NMPHEMHHK M BCIOMOTaTeJibHoe of6opyloBaHUe.

Ha skpase panHoJsokaTopa MecTonoJsioxeHHe cylHa H306paxaercs
LHEeHTPaJbHOH TOYKOMH, a Kypc cylHa — HAYyUel OT 3TOH TOYKH NPAMOH
JgiHHel. HanpasaeHnne Ha o6veKT, H306paKeHHe KOTODOro BOSHHKAET
Ha 3KpaHe, ONPENSJAIOT MO a3HMYTaJbHOMY KOJBIY, OPHEHTHPOBAaH-
HoMy JH60 no Kypcy cynHa, JUGO no THPOKOMNACHOMY MepHIHaHY.
Paccrosnne no of6beKTa pacCYUTHIBAIOT NO CBETALMMCA Ha 3KpaHe
KOHLEHTPHYECKHM TPaiyHpPOBaHHBIM KOJbIiaM.

Ha oTeuectBeHHBIX MOPCKHX CyfaX NPHMEHSIOT PafHOJIOKALMOH-
upe cranuun (PJIC) Heckonbkux THiOB «JloH»: — Ha KDYOHBIX
MOPCKHX cygnax, «/loHem» — Ha MaawlX cyaax; «CTBOop» — Ha MaJhIX
NPOMBICJIOBBIX CYLaX.

HoBrie kpynnele TpaHCNOpTHHE Cyaa ocHamawmoT 6oJiee coBepIIEH-
Hoit aByxAaHanasoHHod PJIC «Okean» (puc. 11.10) ¢ BHYUHCIHTENBHHIM
H C4aMO3allHCHIBAIOIHM YCTPOHCTBOM, I[103BOJAIOUIHM pelaTh 3ajayy
pacXomJeHHs CYAHa CO BCTPEYHBIM CYIHOM, PETrHCTPHPOBAaThb CKO-
pOCTb H KyDPC CBOEro Cy[Ha, a TaKiKe NeJIeHT H JaJbHOCTh 10 00BEeKTa,
OTHOCHTEJIbHO KOTOPDOro B JAaHHBIH MOMEHT peluaercd 3ajaya pac-
xoxneHus. IIpu 3ToM 3ajaya pemiaeTcsi aBTOMaTHYeCKH B TeyeHHe
20—30 c, oneparop TOJBKO BHGHpaeT OOBEKT H BapHAHT MaHeBpa
PacXoXAeHHS H3 INPeAJaraeMhlX BHEYHCJIHTEJILHHIM YCTPOHCTBOM.
bnaronapss nByM pabouuM numamasoHam BoJH (3 u 10 cm) y PJIC
«OKeaH» He TOJILKO NOBHILIAETCH HAafeXHOCTb, HO M YBeJHYHBaeTcs
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panuyc HeficTBHS B CJOXHBIX METEOPOJIOTHYECKHX YCJOBHAX; HamNpH-
Mep, HaxosiuiHecss B 30He JOXAA OOBEKTH He INPOCMAaTpHBAIOTCS
BOJIHAMH TPEXCAHTHMETPOBOrO [HAalasoHa, HO 3aMeTHH NpPH pabore
B JIECATHCAHTHMETPOBOM IHANAa30HE.

Tak Kak paJuOJIOKalHOHHbIE YCTAHOBKH NO3BOJAIOT OOHapyXH-
BaTb NpEIMEThl, HAaXOASAILIHECS TOJNbKO Hal INOBEPXHOCTBIO BOZBI,
IJs1 o6Hapy»KeHHsi TOIBOJHBIX NPENATCTBHH Ha Cylax HMHOTJa NpH-
MEHSAIOT THIPOAKYCTHYECKHE€ HIH THIAPOJOK a-
HLHOHHEE YCTAaHOBKH, cocrosilie u3 Bu6paTopa—
H3JIyuaTe/isl 3ByKOBBIX KoJleGaHHH H 2udpogorna — TNPHEMHHKA 3BYKO-
BbIX KojeGaHuii. [IpuHUMD HeHCTBHA 3THX NPHOOPOB NMOAOGEH NDHH-
UMy paboThl pafHOOKALHOHHEIX YCTAHOBOK, HO PafHyC HX JAeHCTBHS
3HAYHTEJbHO MEHBbIIE — BCEro JHIIb HEecKOJbKo KuiomerpoB. Ha
pHIGONPOMBICJIOBLIX CYlaX THAPOAKYCTHYECKHE H THAPOJIOKALHOHHBIE
npuGOPHl YCHEMIHO HCNOJB3YIOT /s MOHCKA PhibHI.

IOasi  memeoponoeuueckux Habaooenuti Ha CYRAX HCHOJb3YIOT:
TEpMOMETDP bl — [IJ51 H3MEPEHHS TeMNepaTyphl BO31yXa H BOQHI,
GapoMeTQpH — I8 H3MEPEeHHS JaBJeHHs BO3AyXa, 6 apo-
rpad n — 1A H3MepeHHs H aBTOMAaTHYeCKOH 3alHCH atMoc(epHOro
IABJEHHS, aHEeMOMETpH — JAJs H3MepeHHs] CKODOCTH H oIpe-
JeIeHHS] HANPaBJIEHUsI BETpPa — H MCH X P OM €T D bl — JLJIST OMpe-
JeNeHHs] BJAXXHOCTH BO3RyXa. Kpome Toro, y cyLOBOIHTENs] HMEIOTCS
CHCTEMATHYECKHE CBOJKH H NMPOTHO3bI MOrOAbl, a TaK¥Ke ClelnHaNbHas
panHoanmnapaTtypa AJs NpHeMa CHHONTHYECKHX KapT.

§ 11.2. CpeacTtBa BHewHe#l W BHyTpeHHed CBA3H
H CHTHaNH3alHH

K cpeactsam BHelHeH CBA3H H CHTHaJH3aLHH OTHOCSATCS: CPEACTBa
PalHQCBSA3H, CHIHANbHO-OTIHYHTE/bHbIE H CHIHAJIbHO- npoG6ecKoBble
orkH '(GoHapH), CHFHATbHBIE 3HAKH (burypel) M ¢araru, 3BYKOBHE
CHrHaJMbHBIE CPEJICTBA H CHCHaJbHEIE MHPOTEXHHYECKHE CPENCTBA.

CpeacTBa pajaHOCBA3H MOPCKOro CyAHA NOAPAasAensiOT Ha cJie-
AylolHe:

enasubie (HOBU2AYUOHHbIE) — JINS Tepefayd W NpHeMa HaBHra-
IIHOHHBIX H METeOpOJIOTHYECKHX COOOIIEHHl, CHTHAJOB TPeBOrH H Geji-
CTBHfA, aBapHHHOH KOPDECNOHJAEHIHH, MENHLHHCKHX COBETOB H NpH-
eMa CHCHaJOB TOYHOIrO BPeMeHH (JONMyCKaeTcss HCHOJb30BaTh TaKkKe
1751 o6MeHa CJayXeOHOH H 4acTHOH KOoppecNoHAeHUHelH); K HHM OTHO-
CATCS I1aBHble NMEepENaTYHKH CPENHHX BOJH H [JIaBHble NPHEMHUKH
CPEIHHX M JJIMHHBIX BOJIH;

sKCnAyamayuonsble — 1J1s TIepefadd H TpHeMa CJayxKeGHOH Kop-
PECNOHJIEHIIHH 3JKCIIYyaTallHOHHOIO Xapakrepa H cOOGILeHHH, OTHO-
CAIIHXCA K 6e301MacHOCTH NJIaBaHHSA, a TaKkKe AJs1 oOMeHa aBapHHHOM
H YacTHOH KOppPeCHOHAEHUHMeH; K HHM OTHOCSATCS 3KCIJyaTallHOHHBIE
nepeflaTYHKH KOPOTKHX BOJIH H 9KCMyaTalHOHHbIe IPHEMHHKH KODOT-
KHX H NPOMEXYTOYHHEIX BOJIH;

peseperivie (asapulineie) — A1 clydaeB, KOTNd Hesb3si BOCIMOJb-
30BaTbCsl IVIaBHBIMH CDPEACTBaMH; K HHM OTHOCATCA pe3epBHHIE (aBa-
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Puc. 11.11. O6mu#t Bux pannopySKH

puiiHEIE) NepefaTYHKH H NPHEMHHKH CPEIHHX BOJH, LIIIONOYHEIE
pesepBHBIE (aBapHAHBE) DaZHOCTAHLHH, aBTOMAaTHYECKHE JaTYHKH
W TNPHEMHHKH CHIHAJOB TPEBOTH;

obuwue — paa papuoTesehOHHOH CBA3H B NPHODEXHHIX paHoHAax
€O chneyHasbHBIMH O00OpYIOBaHHBIMH JJst 3TOH LeJH OGeperoBhHIMH
CTAHUHAMH; K HHM OTHOCSTCS peHIOBble pajuoTe/iehOHHEIE CTAHLHU
NPOMEXKYTOYHBIX H YJbTPAaKOPOTKHX BOJIH.

JIMMHE BOJIH, Ha KOTOPHIX paBoTaloT COBPEMEHHEIE PaJHOCTaHLHH,
B 33aBHCHMOCTH OT AMana3oHa pacnpelessioTcsi CAefyiouiuM ofipazom:
yJIbTPaKOPOTKHe BOJHE — MeHee 10 M, KopoTkHe — oT 10 mo 50 M,
npomexyTounse — ot 50 jgo 200 M, cpegnne — or 200 go 3000 M
U AJjuHHbie — Gosee 3000 M.

Ha cynax cpepctBa pajHOCB3H pasMewialoTcsi B pagHopyOKe
(puc. 11.11) B HemocpeicTBeHHOH O6J/IH30CTH OT IITYPMAHCKOH H BO
BCIIOMOT aTe€JIbHbIX IOMEWEeHUAX (axxymy.nmopnoﬁ H arperaTHoﬁ)
BO/IM3H pafHOpYOKH.

B xauecTBe IMIaBHBIX CPEACTB PAJHOCBS3H HA OTEUeCTBEHHHIX CyJAaX B HacTosIee
BpeMsl IPHMEHSIOT pajuonepenaTdnku «Myccon», «Bonxos-M», «HMabMens-M», paxuo-
npuemMHHKH «[ITopm», «BosHa-K» H Ap., a B KayeCTBe 3KCIJIyaTallHOHHEIX — pajfHoO-
nepenatynki «KoppeT», «Biecna-KBM», pannonpuemunku «lltopm», «Illtuae» # ap.
B uxcie aBapuftHeX cpefcTB cBsisu — papuonepenatuux ACI[1-4, panHonpueMHHK
ITAC-3M, uwnonoyuas papuoctannust «lLaom», aBTOMAaTHYECKHe NPHEMHHK H IoAaT-
YHK CHTHaJOB TpeBoru H Gencteusi AIIM-54 u AIICTB-IM u np. Has paguotene-
donnolt cBsi3H moab3yloTCst papuocTaHnuefi tHna «Kopabaw», «Pefim.

K curnanbHo-oraMuutTenbHbiM orHam (doHapsm), 3a:KHIae€MbIM
Ha XO#y Ha BceX CyJax, OTHOCATCS NEpPBRIA H BTOPOH TONOBRIE OrHH
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Puc. 11.12. PacnontoxeHHe MmTAaTHRIX MECT YCTAHOBKH OCHOBHBIX CHT-
HaJILHO-OTJIHYHTEJIBHHX H CHTHaJbHO-NPOOJecKOBHX ¢OHaped Ha cylax
aanHoft 50 M H GosNee ¢ MeXaHHYeCKHM JIBHraTeJeM (BCe Da3Meph MHHH-
MaibHBE, M).

1 — ronopmA mnepBHft (Gennmit); 2 — Tonoewft mTopoft (Genwm#A); 3 — Gopromoht
npabnil (3enenmit); 4 — GoprosBo#i JNeBHHA (KpacHHH);, 5 — KopMoBol (Geanlft);
6 — OYKCHpPOBOYHKWH (KenTHR), 7 — GYKCHPHHe (Gesanle); 82 — SKOPHHA HOCO-
Boft (Genmft); 86 — AKOPHHN HOCOBO# (BapHaHT nNOALEMHON YCTaHOBKH); 92 —
AKODHHA KopMoBoft (Gesnil); 96 — AKOPHHIA KOPMOBO# (BapPHAHT NOXBLEMHON yCTa-
HOBKH); 10 — «<ue MOry ynpasiastbca» (KpacHWi); J// — KJAOTHKOBHE (KpPaCHHA
B Ba Genux); /2 — boHaps MaMeBPOYKasaHHs, AYGJHDYIOUWHA 3BYKOBOA CHIHaJ
(pekoMeHAyeMu ).

] -~ cTallHOHapHHA CHMTHAJLHO-OTJHYHTENLHHA Gosapes ¢ KPYTOBHIM OCBElEHHEM;
Il — nogHMMaeMH#i CHrBaJIbHO-OTJIHYHTENLHHA (OHaphL ¢ KPYTOBHIM OCBEleHHEM;
IIl — cTauHOHapHHIA CHTrHAJBHO-OTJAHYHTEJNBHHHA (GOHapL C CEKTOPHHIM OCBelle-
HHeM; [V — craunoHapHHH CHrHaJbHO-mpoGJaecKosnft dowaps; V — BepxHss
HelpepnBHas naay6a

(na cynmax pnuHo#t MeHee 50 M Bropofl Heoff3arteneH), GOpPTOBHIE
H KOpMOBOI! (Ha cy/JaX, 3aHATHIX 6YKCHPHBIMH ONepaudsMu, — OYKCH-
POBOYHHIH OrOHb). 3TH OrHM YCTAHABJHBAIOT Ha KaXXIOM CYIHe,
npuyelt HX cocTaB M pacmosioxkenHe (puc. 11.12) persameHTHpyloTCa
MeXAyHaponHuMH [IpaBHJaMH J/1s1 NpefynpexieHHsi CTOJKHOBEHHH
cynoB B Mope 1972 r. (MIIIICC-72) u IlpaBuaamu Peructpa CCCP.

[To monoseum ocnam (Geaeim), YCTaHOBJIEHHBIM Ha (DOK-MauTe
(mepBHI) M rpoT-MauTe (BTOpOH) BHIIIE NEPBOrO HE MeHee HeM Ha
4,5 M, MOXKHO JIEI'KO ONpeNeNuTh, B KaKOM HanpaB/JeHHH MO OTHOIIe-
HHIO K HaGJIIofaTeslo IBHXKETCA CYAHO: ecsH o6a BHIHMEIX OTHS pac-
NoJ0XeHE Ha OJHOH BepTHKaJH, TO CYAHO HIeT NpPAMO Ha HabJoja-
TesIfl, eCJH BEpXHHH OroHb IpaBee. HHXKHEro, 3HAYHT, CYJIHO HIET
cIpaBa HaJleBO, €CJIH BepXHHI OTOHb JIeBee HIXKHEro, TO CYIHO HIET
ciaeBa HampaBo. IlepBbllf TONOBHI OroHb, YCTaHAaBJIMBaeMblH He
nanee 0,25L ot ¢opimTeBHs, JOJ/DKEH BO3BHIIATHCA HaJ BepXHel
nany6ofi Ha pacCTOSIHHH, paBHOM IIMPHHe cyaHa (HO He GoJjee 12 M),
a BTOPOH TOMNOBHIA OrOHb N0 FOPH3OHTAIH JOJIKEH OTCTOATH OT Iep-
BOro He MeHee uem Ha 0,5L (Ho He Gosee 100 ).

Bbopmogeie oznu pasmemaror Ha GopTax py6kH (oGhiuHO B paiioHe
XOJIOBOTO MOCTHKa): Ha NpaBoM GOpPTY — 3eJieHbli, Ha IeBOM — Kpac-
Hblfi. MIx pacnosaraioT Ha BhICOTE HAJ BepxHedl nanyGoit He GoJee 3/,
BEICOTHl NepefHero TOIOBOTIO OrHA.
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Kopmosoii ozons (Genwit) pasvemaror Ha kopme B JIIT cyAHa
Ha pyOKe loTa HJH IJIaHMHpPE JIeepHOro orpaxueHus. [Ipu npoxone
HEKOTOPBIX KAaHAJIOB M TEPPHTOPHAJBHEIX BOJ 3aXHTalOT HHXKE HJIH
BHIIIE KOPMOBOIO OHAPS AONONHHUTENLHEIA (POHAPL CHHETO, 3eJIeHOTO
HJIH KpacHOro I(BeTa.

Byxcuposounbidd ozone (;keaThil) pasmelaetcs Haj KOPMOBBIM OT-
HeM. Cyla Ha BO3JYINHON MOAYUIKE B HEBOLOH3MEIAOMEM NON0KEHHH
JOMOJHHTENbHO BEICTABJSAIOT KPYTOBOM XeJTHIA npo6aecKogsiti 020Hb.

‘Hxopuble oznu (6esibie) 3aHTalOT TOJbKO BO BpeMs CTOSIHKH
cyaHa Ha skope. Mix ycTaHaBaHBalOT B HOCOBOHl H KOPMOBOH 4acTsiX
cynHa (HocoBok ¢QoHapb Ha BHICOTe He MeHee 6 M HaJl KOpUycoM
H Bhille KOPMOBOTO He MeHee yeM Ha 4,5 M *),

Oznu «He moey ynpagaamecs» (Ba KpaCHBIX) 3aXKHIalOT Ha
BHJIHOM MecTe OJHH HaJ JPyrHM B TeX CJydasiX, Korja CygHo Ha-
XOIHTCS B aBapHHHOM COCTOsIHHH.

Byxcupneie oenu (ofuH uaM nBa GeNBIX) 3aXKHTAIOT NMOA MJH Hax
NepeiHiM TOMOBHIM (oOHapeM, €cJH CYAHO GYKCHPYeT OJHO CYAHO
HJIH HeCKOJBKO,

Kpome Toro, Ha cynax, BeiymMX TpajleHHe, a TaKXe Ha cyjax,
NepeBO3SIHX ONACHHA TpPy3 HJH OCYIIECTBJSIOHIMX KaGesbHble,
BOJOJIa3HBle HJH rujpporpaduyeckne paboThl H He HMEIONHX BO3MOXK-
HOCTH YCTYIHTb JOpPOTY, 3a)KHraiT CcHenxajbHele oriu. Ocobbie
OTHH 3a)XKHUTaloT TaKxe Ha cyJax, BHIIOJHAIHX JOUMaHCKHe 06s-
3aHHOCTH, HA CyJlaX, HaXOAsIIHXCSA HA MeJH, H Ha CylaX, CTECHEHHH X
B MaHeBpe CBOed OcCajKOH.

B nonosHeHHe K HasBaHHBEIM Ha Ka)XIOM CyJHe NpeNycMaTpHBAIOT
CUTHAJNbHO-NpOG/NecKoBble OTHH (QOHapH), K KOTOPBHIM OTHOCATCH
KJOTHKOBEIE (DOHApH, JaMna AHEBHOH CHrHaJH3auuH H (HOHapb Ma-’
HeBpOYyKa3aHHsA. KOMNJIEKT KJIOTHKOBLIX hOHapei, coCTOSIHA U3 Tpex
(mByX GeJsbIX H OLHOTO KPAacHOro) HJH IBYX (OqHOro 6esioro H OLHOTO
KpacHOro) ¢oHapeH, YCTaHaBJHBAlOT Ha CaMOfl BBLICOKOH TOYKe —
KJOTHKE — JJIl CBETOBOH cHrHaju3auud. Jlaa 3Toft xe uenn npen-
Ha3HaueHa aamna OHesrol cuesnarusayuu (NaJbHOCTb BHIHMOCTH —
5 MuJb) H pOHapb, AYOGMHDPYIOMHA 3BYKOBONH CHI'HAaJ NMPH MaHEBPH-
poBaHuH. CUrHa/lbHble 3HAKH ((DUTYpH) — YepHEIE H KpacHHIE IUApHI,
yepHele KOHYCHI, 4epHble H Oejble pOMOb — MNpefHa3sHayeHH L5
npepynpexieHHs O WITOpMe H HHDOpMaUHH 00 H3MEHEHHH METeopoJIo-,
rHYecKo# O6GCTaHOBKH. VX HCMOJIB3YIOT TaKxKe B KagecTBe CHIHAJIOB,’
YKasbIBAIOIHX B JHEBHOe BpeMsi Ha ocoboe COCTOSTHHE cyAHA. daaru
MexaynapogHoro cBoja curHaaos (40 ¢aaroB) HCOOMB3YIOT AJS
nepejayH pasJHYHOH cpOYHOH .HHPOpMAUHH Ha HeGOJbIIHE paccTo-
SIHHA B npejenax BHAHMOCTH. [1151 3TOH e 1eJH NPHUMEHSIOT KpacHhle
cemapopusie draxcku.

B kauecTBe 3BYKOBBIX CHTHAJBHLIX CPEACTB Ha CyJax NPHMEHSIOT
napoeoil ceucmox (anpT, 6GapHTOH, 6ac — B 3aBHCHMOCTH OT AJIHHBI
CyAHa), mugor, paboTalOMHA Ha CKATOM BO3LyXe, KOAOKOA, 20PH
MYymannei 0 20H2.

" % Peub uger o cygax uiuHofi 50 M u Gouxee.
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Jlns nopaud BHIOMMEIX ¢ GOJBIIOTO
pacCTosiHHA H C BO3JlyXa CHCHAalOB
GeACTBHS MOpCKHe cyja cHabxawTcs
pakemamu cueHara 6edcmeus (kpac-
HOro UBETA), NAPAUUOMHbIMU U 36YKO-
BbLMU paKemamu, ObiMOBLIMUL LAWKAMLL,
datowjumu B TedeHHe D MHH rycToH
opaHXeBH IbIM, (asoupedepamu 6ed-
cmeus (KpacHoro usera), gassuwipetie-
pamu obpawjerus snumanus (6esbli) H
suizo8a soymara (romy6oi), a Takxke
ceermoduimMauumy H ceemauyumucs 6yui-
Kamu, YKasBBAIOIIHMH MECTOHAXOX-
JleHHe cracare/JbHOro Kpyra.

K cpeacTtBaM BHYTpH-
CyaoBOofi CBA3H H CHTHa-
JH3alUWHH OTHOCATCA: TesepOHHas -
M TPOMKOroBopsillasi CBfi3b, CYHOBHIE
3JIeKTpHYecKHe Teserpadel, HanpHMep
mawHeei (puc. 11.13), nis 6eictpoit
nepeiaud KOMaHA H3 pyJeBoll py6KH
B [OCT yrIpaB/eHHs MalllHHOH, a TaKxe
3BOHKH, pEBYHBI, CBETOBbl€ CHTHaJbl,
KOMaHJIOBellaTe/IbHbIe aNnapaThl, nepe- & .~ ° Sl ‘
FOBOpHBIE prﬁKH, MerabeH- ) Puc. 11.13. MawurHelii Tesnerpad

Tereghorras cea3p Ha CyjHe pasfiens-
ercsi Ha npsmyilo, Komauauyw u ATC. [IpsiMas napHas cBsi3b TOJILKO
MeX1y ABYMsl aGOHEHTaMH ABJAETCA caMoH HaJleXKHOH, H ee npenycma-
TPHBAWOT [AJs HaH60/E€e OTBETCTBEHHHIX INOCTOB. [lapHOH CBSi3bIO
06s13aTeJIbHO OOBEAHHSIT PYJEBYIO H pagHOpYOKH, PpYJEBYIO H
NOCT ympaBJjeHHs MallnHOH u np. KoMaHjaHyw cBA3b ocyliecTsJis-
10T C NOMOLIbI0 KOMMYTaTOPOB, YCTAHOBJIEHHBIX B pYJIEBOH H B NOCTY
ynpaBJIeHHs] MAaIlHAOH, K KOTOPBIM NOAKJIOYAT COOTBETCTBYIOLIHX
aGOHEHTOB, INpHYeM 3TH abOHEHTH MEXNY co0ofl CBA3LIBATLCH He
moryTr. ATC npeaHa3sHadeHa B OCHOBHOM sl obuxonueix ueneél. Ha
cyaax npumensior ATC manoh emxoctH Mmapok KATC-10M u KATC-20M
(Ha 10 u 20 a6oneHToB) H Gosbwok emkoctH Mapok KATC-50 u
KATC-100 (va 50 u 100 a6oHeHTOB), H3 KOTOPHIX KOMIJIEKTYIOTCA
KATC-150/300 na 150, 200, 250 u 300 HomepoB.

I’ pomroeosopauyto €6236 — OJAHOCTOPOHHIOI H ABYCTOPOHHIOIO -—
NpefyCMaTpHBAIOT AJA [MO4aYH KOMaHJ, 3SKCTPEHHBIX COOGLIeHHH
H CJyXeOHHX NeperoBOpPOB, HaNpHMep, NpH LIBAPTOBKe CYAHA.

360HKU, pEBYHbL, CEEMOBble Cu2HaAbi TIPeJHA3HAYEHH IJfA TNOAAYH
CHTHAJIOB aBapHH, N0Xapa HJH B CJydYae TPEBOTH.
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KonTpoabHuie Bonpocu

. HasoBHTe OCHOBHbIE Cy/0OBHle HaBHTallHOHHHE MPHOODHI.

. Kak ycTpoeH MarmutHeii Komnac?

. O6bACHATE NPHHIHAN AefiCTBHS T'UAPABJIHYECKOTO Jara.

. OGBbACHHTE NMPHHIHN JeHCTBHS 3X0JOTa.

. Jlng dero mnpefHa3HayeHH CHIHaJbLHO-OTVIHYHTEJAbHEe OrHH? [Ilepewncaute
OCHOBHBIe OFHH H YKaXHTe HX LBET H pacCnoJIOXKEeHHE.

Tt QO N —

Mnasa pBexaguaTtas

ABTOMATHU3ALINUA
CYAOBbIX MPOLECCOB

§ 12.1. Obwue cBepeHun

[lox aBTOMaTH3anHe#d CYLOBHIX IPOLECCOB [OHHMAKT aBTOMATH3ALHIO
yOopaBsJeHUs CYJOBEIMM MeXaHU3MAMH, YCTPOHCTBAaMH, CcHCTEMaMy,
NpoleccoM CYLOBOMAEHHS H pPAasJHYHBIMH CYJOBHIMH paGoTamu,
KOTOpble TI0 Mepe pa3BHTHA TEXHHUYECKHX CPeNCTB MOTYT BHIIOJ-
HATbCS 6e3 HeNocpelCTBEHHOTO YYacTHs vesJoBeka. Pasnuyaor «a-
CIUYHY0 aBTOMAaTH3alHI0 CYIOB H Komnaexkcuyro. TlpH uacTHuHOH
aBTOMATH3HPYIOTCS OTAeJbHEIE CYAOBBIE MPOLECCHI, MPEXJe BCEro Te,
KOTOpPEIE C TPYAOM NOJNAIOTCA YNPAaBJIEHHIO 4YeJOBEKOM (Hanpnmep,
H3-32 HX OBICTPOTEUHOCTH).

Ha kKoMmnJeKCHO aBTOMATH3HPOBaHHOM CYJHE N0JKHa OHITh Opef-
YCMOTpeHa aBTOMAaTH3alHsl BceX CYLOBLIX NpoueccoB. [IpHHUMNHAL-
Has cXema TaKoH aBTOMAaTH3alHH NOKa3aHa Ha puc. 12.1.

ApToMaTH3ai¥s CYAOBHX MPOIECCOB NMO3BOJIAET: MOBLICUTbL dhdek-
THBHOCTb MCIOJIb30BAaHHA OTAENbHEIX MEXaHH3MOB H CyIHAa B LIeJOM
6s1arofapsi BO3MOXHOCTH BLIGPATh ONTHMAJbHEIE PEXHME UX pabGoOTH;
MOBBICHTb HAJ€XHOCTb PaGOTEH MEXaHH3MOB, HCKJIOUHThL CJAYy4YaHHEE
OWIHOKH B yNpaBjeHHH; YJIYUYIUIHTb YCJOBHS TPyLa 3KHIIaxa, COKpa-
THTS—TPYILOEMKOCTb CYJOBHX paoT; cO31aTh YCJOBHS AJs Ge3BaXTeH-
HOro OGCJYXHBAHHUSA OTHEJbHBIX MEXaHH3MOB H LIEJBIX [OCTOB B HOY-
Ho€ BPEeMs HWJH KPYIJIOCYTOUHO; COKPATHTH UHCJAEHHOCTH 3KUMaXKa,
YTO 3HAYHTEJbHO YJYUYillaeT SKOHOMHYECKHE [0Ka3aTeJH 3KCIIyaTa-
LIMH CYIHa He TOJBKO 3a cYeT COKpAIleHHs PACXOfOB Ha COJep:KaHHe
9KHIaxKa, HO H 3a CYET YMEHbIUEHHA CTPOHTEJbHOH CTOHMOCTH CyJAHA
(yMeHbIIAIOTCS pacXoibl HAa OGOPYAOBAHHE MXHJBIX, OOGLIECTBEHHEIX
H XO3SHCTBEHHBIX INOMEIEHHHA, Ha clacaTeJbHEle CPeICTBA H T. M.
NpPONOPIIHOHAJBHO YHCJEHHOCTH 3KHIIaXa). '

Bmecte ¢ Tem BHeipeHHe aBTOMATH3AalLMH Ha CyJAax TpeOyeT He
TOJIbKO JOMOJHHTEJbHEIX 3aTPaT HAa CO3JaHHE CaMHX CPEICTB aBTO-
MaTH3HPOBAaHHOro yNpaBJeHHA M MOHTaX HX Ha CyJHe, HO U NOBH-
[IEHHS HAfEeXKHOCTH aBTOMATH3HPYEMBIX CYNOBHIX MEXaHH3MOB,
CPE/CTB ynpaBJjieHHd H KOHTPOJIA, a TaKxe KBalubHKaLHH 0OCTYKH-
Balolllero UX mepcoHaja.
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Puc. 12.1. Ilpyenunuansuass cxema CHCTEMB! YIDABJEHHS KOM-
MJIeKCHO-aBTOMaTH3HPOBAHHBIM CYIHOM.

1 — neHTpPafBHHIA NYJALT YNpaBJieHHs; 2 — NYJAbLT YNPaRJeHHs SHepre-
THYECKON YCTAHOBKON; 3 — NyJAbT YNpaBJleHHs CYLOBOXAEHHeM; 4 — nYJbT
YNpaBJieHHsI TPY3OBHIMH OnepauMsAMu; § — NyJbT YnpaBJleHHs NPOYHMH
CYXOBRIMH YCTPOACTBaMHM H CHCTeMaMH; 6 — mYJbT yNpaBJeHHSA aZMHHH-
CTPaTHBHO-XO3ACTBEHHbIMH OMepauHsiMH; 7 — SHepreTHyeckasi YCTaHOBKa;
8 — cHcTeMa KOHTPOJaA NOBPeXLEHHN; 9 — HaBHrallHOHHasA chucTeMa, [0 —
rpysoBsoe YCTPOACTBO (cucTeMma); [2 — npodHe CYROBHE CHCTeMH; [3 —
pacnpeaenutedn uubopmanuu; I[4 — BHUYHC/JHTeJNbHaa Mamuea (3BM);
15 — ycTpOACTBO DerscTpallHH JaHHBIX

IIpu ouenke sKoHOMHYeCcKOH 3(beKTHBHOCTH BHeApEeHHS aBTOMAaTH-
3a0UH Ha CyJax CONOCTABJSIOT JONOJHHTeNbHEIE PacXofbl, CBA3aH-
Hble C co3JlaHHeM cpencTB aBToMarHku (ot 3 1o 15 % or crpouTenbHOH
CTOHMOCTH CyJHa), C YMeHbIUEHHeM 3KCIJyaTAlHOHHBIX PacXofoB
Ha CQAePXKaHHe COKPALEHHOTO N0 YHCJEHHOCTH SKHIAXA H YMeHblle-
HHEM CTPOHMTEJbHOH CTOMMOCTH CYAHA M3-332 COKpaleHHs] YHCJACHHOCTH
koMaHAH (okoso 10 000—15 000 py6. Ha ofHOro 4yesnoBeka). PacueTu
[HOKa3LBAIOT, YTO BHEJpEHHE aBTOMATHKH OKyNaeTcsl B TeYeHHE TPeX —
NATH JIeT.

B s3aBucuMoCTH OT Ha3HaYeHHs MeXaHH3Ma, YCJIOBHA paboTH
H NpenyCMOTPEHHOrO YPOBHSI aBTOMAaTH3allHH B COCTaB CPEACTB aBTO-
MaTH3alHH CYIOBBIX MEXaHH3MOB, YCTPOHCTB H CHCTEM BXOJAT:
Cucmema QsmoMamu4ecKoe0 peeyauposanus, npeiycMaTpuBamomas mnoj-
JlepXaHue 3aJlaHHBIX [apaMeTpoB paboTH MEeXaHH3MOB H CHCTEM;
cucmema asmoMQMUHECKo20 YnpasreHusn, obecnedHBamoliasi BKJOYe-
HHE ¥ BBIKJIOUEHHE B ONpeJie/ieHHbIX 3aJaHHHX YCJOBHAX OTAEJbHBIX
MEeXaHH3MOB H CHCTEM; CUCmEMa 3auyumbt, 00eCeYHBaloIasi OCTAHOBKY
HJIH OTKJIOUeHHe MeXaHH3Ma B YCJOBHfX, KOrJa ero jaJjbHedIuasn
paboTa MOXKeT NMPUBECTH K aBapuH; cucmema GAOKUPOSKU, aBTOMATH-
YyecKH INpeloXpaHsiomasi OT BO3HHKHOBEHHS] aBapHHHON CHTyanuu
NpH OIHGOYHBIX AeHCTBHAX OGCAYXKHBAIOUIEro MNepcoHana; cucmema
asapulino-npedynpedumenrsHold cuzHaIu3auul, TNOJAIAs CHTHAJDI
(3BYKOBBIe HJIH CBETOBHIE) O6 OMACHBIX 3HAYEHHSIX KOHTPOJHPYEMBIX
napaMeTpoB.
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Ha cynax npumenrsiloT ruipaBjHYecKHe, HHEBMaTHUYECKHe, 3JIeK-
TPHYECKHE H THEBMO3JIEKTPHYECKHE CHCTEMbl YNpaBJEHHsI, a TaKXKe
3JeKTPHYECKHE H 3JEeKTDOHHBIE CHCTEMH ABTOMATHYECKOTO WEHTpPa-
JIH30BAHHOI'O0 KOHTPOJISI H CHCTEMBI PEryJHPOBaHHS. ‘

§ 12.2. ABTOMATH3AUKA CYAOBLIX SHEPreTHYECKHUX YCTAHOBOK

ABTOMaTHyecKOe YNpaBJeHHe 3HEPreTHUYECKOH YCTaHOBKOH He TOJBbKO
NOBHILIAET ee HaJeXHOCTb, HO M CMOCOGCTBYeT COKpAaLeHHIO YUCJIEH-
HOCTH 3KHIa)a, NMO3TOMy OHO SBJAseTcs OJHHM H3 IJIaBHHIX nyTel
CO3MaHHSl BHICOKO3KOHOMHYHBIX CyIOB. BHenpeHue cpeicTB aBTOMA-
THYECKOrO PeryJHpOBaHHMs CO3[aeT YCJOBHA JJ5 NPHMEHEHHsS HOBHIX
COBEpIUEHHBIX MEXaHHM3MOB, YNpPaBAATh KOTOPLIMH BpPY4YHYIO He-
MBICJIHMO.

AsrToMartusauud paboThH CYHLOBOH 3HEP-
reTHYEeCKOH YyCTAaHOBEKH 3aKJ0YaeTcss B aBTOMAaTHUECKOM
H3MepeHHH, perHcTpalHH H MNOJJepKAaHHH 3apaHee ONpeleseHHbIX
I Kaxzo# CKOPOCTH CcYAHA 3HAa4eHHH MOLIHOCTH M YacTOTH Bpa-
IeHus rpeGHOro BHHTA, a TaKXKe JaBjJeHHH M TeMmmepaTyp BO BceX
3BEHbSIX YCTAHOBKH.

Hapsiny ¢ nosHoii aBToMaTH3auuell paGoThl OTAENLHBLIX 3J1€MEHTOB
YCTAaHOBKH BaXKHO€ 3HaueHHE HMeeT OUCMAHYUOHHOE Ynpagrerue
U nocmoanusill Konmpoas 3a paboToll IMaBHOro ABHraTesisl, BCIOMOra-
TeJbHBIX MEXaHH3MOB H BaJOTNPOBOJA H3 LNEHTPAJLHOrO NOCTa yIpaB-
jgenns (LIITY), Tak kak 3To MO3BOJfA€T cO3JaTh HaubGoJjee GJaro-
NpHSATHBEIE YCJOBHA TPyAa A MAaLIHHHOH KoMaHAw (BaXTeHHELIE
H36aBasAOTCA OT HeoOGXOAMMOCTH HAXOJMThCH BOAHU3M paGOTAOLIHX
MeXaHH3MOB B YCJOBHAX 60JbIIOro LIymMa, BHODauUHH H BHICOKOH
TeMNepaTyphl).

Puc. 12.2. lentpanbuuft noct ynpasnenus (LI[1Y) sueprernuecko® ycra-
HOBKOfl mapoTypOGHHHOI'O TaHKepa.
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Prc. 12.3. TIly/nT JHCTAHNHOWHOTO YIPAaBJEHHS 3JHEpreTHue-
CKOH yCTaHOBKOR B DyJeBo#t pyOke .

B 3aBHCHMOCTH OT CTeNEHH ABTOMATH3allHH CYJOBOH 3HEpreTHye-
ckoit ycraHoBkH Peructp CCCP npHcBawBaeT COBPEMEHHBIM CYZaM
CJefyIOlLINe KJacCh aBTOMaTH3auMu: xaacc Al — BceM cyAaM, KpoMe
naccaxkhpckux, He TpeOyOIHM NOCTOAHHOK BaXThl B MAIIMHHBIX
nomewenusax u B LUIIY; xaacc A2 — cynaM Ge3 BaxThl B MalIHHHEIX
noMelueHusx, Ho ¢ Baxtoit B LIITY; ksacc A3 — cyzaMm ¢ MOLIHOCTBIO
3HepreTHYecKod ycraHoBku Jo 2040 sc (1500 kBT), o6vem aBTOMa-
TH3aLHMH KOTOPHIX COKpallleH, HO MO3BOJAET OCYUECTBAATH SKCIIY-
aTanuio 6e3 BaxXThl B MALIHHHBIX NOMEIIEHHSAX.

B HacTosillee BpeMA JOCTAaTOYHO MIHPOKO aBTOMATH3HPOBaHA
pabora KoTeJIbHOH YCTAHOBKH M OCYIIECTBJIEHO JHCTAHIHOHHOE yIpaB-
JIeHHe TJIaBHLIM JBHTaTesleM HJH rJaBHOH Typ6uﬂoi n3 LITY, pac-
noJjoxeHHoro B MKO (puc. 12.2) unu B pynesoit py6Ke (puc. 12.3).
Ciona nocrynaer oflIMpHas HH(pOpMauHsi o paGoTe Bcell yCTaHOBKH
H OTCIOZla XX€ MOXHO MOAaBaTh KOMaHJLl Ha ellle He aBTOMaTH3HPOBAH-
HEle HCIOJIHUTE/NbHLIE MEXaHH3MHI.

B napoTypOHMHHHIX YCTaHOBKax COBPEMEHHHX MOPCKHX CYJIOB
MOJIHOCTBIO ABTOMATH3HPOBaHa paboTa KomeabHol 2pynnbl (MO NHTa-
HHIO H TODPEHHIO), napoevix mazucmpaned, KoHOencamHol U Opyaux
cucmem.

B u3eAbHBIX YCTAHOBKAX TaKke aBTOMATH3HPOBAHO aucmanquon-
Hoe ynpagaenue (JAY): IHCTAHIMOHHBIH 3aNlycK, OCTaHOBKa, H3Me-
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HEHHe 9acTOThl BpameHHss H pPeBepCHPOBAHHE TIJIABHOIO ABHraress
H3 pYJeBoH DYOKH, T. €. C IOCTA YIPABJEHUA CYNHOM.

[lomHMO aBTOMAaTH3auUHH paGoTH TJ2BHHIX MEXaHH3MOB B CYJAOBRIX
9HEpreTHUYECKHX YCTAHOBKAX a8MoOMamusupyrom TaKxe MHOTHe 8cno-
MO2QMENbHbIL MEXAHU3MbLL: TIPUMEHSIOT ABTOMAaTHYeCKHE CaMOOYHHIA-
IolHecs cenapaTopel Macja, NMOJHOCTBIO aBTOMaTH3HpyeTcs pa6ora
TOIJIHBONEPEKauyHBAOIeH CHCTeMBl U CHCTEMBI OYHCTKH TOIJIHBA,
pa6oTa BcrnoMorarteJbHBIX H YTHJAH3aIHOHHBIX KOTJIOB H T. A. Ha He-
KOTOPHIX CYJax NMPHMEeHSIOT MalIHHHBIE TesJerpadrl ¢ aBTOMAaTHYECKOH
3amHcbi0 KoMaHA, nopasaeMbix B MKO, 310 ocBOGOXKJaeT JeXYpHHIX
OT BeJeHHS COOTBETCTBYIOLIUX 3amHcedl B BaXTeHHOM XXYpHaJje.

Baarogaps aBTOMaTH3au®H CYAOBLIX 3HEPTeTHUYECKHX YCTaHOROK
yxKe ceddyac MOXHO COKPaTHTh HHCJEHHOCTb MAaIllHHHOH KOMaHAbI
GoJiee 4em BABoe. B pajabHefimeM NpH OCYIIECTBJEGHHH KOMIJIEKCHOM
aBTOMATH3AaIHH 3HepreTHYecKOod YCTAHOBKM H MOBLILIEHHH Halex-
HOCTH PabOThl CYAOBHIX MeXaHH3MOB H NPHOOPOB aBTOMATHKH 9YHCJIEH-
HOCTL MAIIMHHON KOMaHfhl JaXe Ha KPYNHHIX cyjpax He OyjeT npe-
BBHIIIATH LIECTH — BOCBMH 4YeJIOBEK.

ABToMarhu3anus CYJLOBOH 3JMeKTpPOCTaH-
I H u. Ha coBpeMeHHBIX Cylax C BBICOKOH CTeNEHbIO aBTOMAaTH3allHH
aBTOMATH3HPYETCSI BeCh KOMIJIEKC = 3JeKTposHepreTHYecKo# ycTa-
HOBKH, 4TO M ofecnevuBaer ee OecnepefoiiHyio pafoTy no 3ajaHHoOH
nporpaMme H CO3JaeT YCJOBHA JJA Ge3BaXTeHHOro 0OCJIYXKHBaHHSA.

B uHcno asmomamusuposannbix npoyeccog pabomot cy0080L 3aeK-
mpocmanyul BXOAAT: CHHXPOHH3allHs T€HepaTOpPOB MPH BKJIIOUEHHH
HX Ha INapaJelbHYi0 paboTy; pacnpefiefieHHe Harpy3oK Mexny
napaJjesbHO paboTalllHMH TeHepaTOpaMH; BKJIIOUEHHe De3epBHOro
HCTOYHHKA 3JIEKTPO3HePrHH NpH Neperpy3ke paboTaiollero reHepa-
TOpa HJM NPH ero aBAPHUHHOH OCTAaHOBKe; 3allUTA TFeHepaTopoB OT
06paTHOH MOIIHOCTH, INeperpy3KH M TOKOB KOPOTKOI'O 3aMLIKaHHS,
3alHTA 3JeKTPOo06OPYAOBaHHS NPH OOpEIBe hasul Ha dujepe NUTAHHA
- ¢ Oepera; aBapuiiHO-IpefyNnpelHTe]bHAS CHTHATH3aUMs, [03BOJSA-
0Aas NPUHAMATL CBOEBpPeMeHHble Mephl HO JHKBUAAUHH aBapuil HJH
aBAPHUHBIX CHUTYaUHH. :

Ha cynax, Ha KOTOpBIX AJsi HOBBIIIEHHS SKOHOMHYHOCTH YycCTa-
HaBJHBAIOT BaJoreHeparop, OJHOBDEMEHHO NpefycMaTpHUBAiOT CpeX-
CTBa AaBTOMATH3allHH, CTA0MJHM3HPYIOUIHEe napaMeTpn! BrIpabaThiBa-
€MOH HM 3JIeKTPO3HEepTrHH He3aBHCHMO OT YacTOTH BpalleHHs rpe6Horo
BHHTA.

§ 12.3. AsTOomMaTH3aUMA cy.qbablx YCTPOHCTB H CHCTEM

Heo6xonuMocte aBTOMarusupoBaTh paGoOTy MeXaHH3MOB CYAOBBIX
YCTPOHCTB onpefesgerca ycJoBHsAMH uX AefictBusi. Ha coBpemenHnix
CyZax YCTaHABJMBAIOT IIBAPTOBHBIE JeOelKH, KOTOphle AaBTOMATH-
YeCKH NOMJEPKHUBAIOT NOCTOAHHOE HATsXKEeHHWe LIBADTOBOB, BhIOHpas

HX TPH 0oc/aa6/eHHH U NMOTpaBJHBasd NPH HATAXEHHH CBepX 3alaHHOH
BEJIHYHHHI.
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Puc¢. 12.4. Tloct ynpaBjieHHss IPY30OBHIMH onepaummh (TIYTO) wa xpynHO-
TOHHAXKHOM TaHKepe

K uucay aBTOMAaTH3HpyeMBIX onepauuii OTHOCHTCS TaKXKe OTCYET
JJIHHE BBITPABJEHHOH SIKODHOH LENH ¢ MOMOILBI0  CIELHAJbHOTO
3/IeKTPOAHOTO CYETYHKA H 0TAa4ya GYKCHPHOIO TPOca NMpPH JOCTHKEHHH
6yKcHPOM onacHoro kpeHa. Bce GoJsee IIHPOKOe NDHMEHEHHE HAXOAHT
JUCTaHIHOHHOE YIIpaBJeHHe SAKODHBIMH MeXaHH3MaMH (IIIHJSMH,
6paWmnu/siMi, CTONOPAaMH SIKODHOH LENH H T. J.) H THADONPHBOAOM
JIOKOBBIX 3akpbiTHii. Ha cysax c akTHBHBIMH GOKOBBIMH DPYJISMH
pa6oTa MOCJENHHX TOJHOCTBIO ABTOMATH3HPYETCA.

ABTOMaTH3aUMA CYNOBbIX cHCTeM. K uuciy HauGosee aBTOMATH-
3HPOBAHHBIX CYJOBHIX CHCTEM OTHOCHTCS CUCMEMA KOHOULUOHUPOSA-
Hus 603dyxa. B 3TOH cHCTeMe NPHMEHSIOT, KaK [PaBUJIO, HEHTpaabHbIE
KOHJHLIHOHEPHl H MecTHBIE BO31YXOpaclpPeNe/JHTE/IH C aBTOMAaTHUYECKUM
pery/JHpoOBaHHEM TeMIepaTyphl H BJAXHOCTH | BO31yXa, N0JaBaeMoro
B 0GCJyKHBaeMble. IOMeELEHHS .

Xoa00unbHbie ycmaHosKy CHCTEMBl KOHAHUHOHMPOBaHHs BO31yXa,
OXJIaXJeHusl NPOBHU3HOHHBIX KaMmep H TPY30BHIX TPIOMOB pedpuiKepa-
TOPHHIX CYJOB aBTOMaTHYeCKH INOJJIePXKHBAIOT 3aJaHHBIH TeMIepaTyp-
HEI{ peXHMM B MOMEICHHUAX.

B cucmeme sodocuabicenus aBTOMATH3HPYETCs NMycK MOJKavyHBa-
IOMHX HAacocoB, NOJJIepXHBAIOIMIHX 3aJaHHBEI YPOBEHb BOJHL (faBJje-
HHE) B PACcXOAHHBIX MHEBMOIMCTEPHAX; B CUCMEME 20psaHell Mbimbesol
BOJILI ABTOMATHUECKH IMOJJIEPIKUBAETCS ONpelieNeHHas TeMIeparypa.
B cmounoi cucmeme aBTomatusupyercss pabota (eKaJbHBIX HacOCOB,
BOJOCTPYHAHBIX 3)XEeKTOpPOB H/IHM CHCTEMBl [IPOAYBaHHs, NpPeJHAa3HAUeH-
HHX IR YRAJ€HHS TPA3HBIX BOA W3 CTOUHBIX UHCTEPH NPH HX
3al0JIHeHHH.
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B npomusonoxaproix cucmemax Ha aBTOMaTHYeCKOE YNpaBjieHHe
nepeBefleHa CHCTeMAa M0XKapHOH CHrHa/JH3alHU TPeBOTH, cpabaThiBa-
jomas nocjie NOBHIICHHA TeMNepaTypH HJAM TOsiBJeHUs JniMa,
a TaK¥XKe CHCTeMhl, o0ecleYHBAIOIHE aBTOMATHYECKHH HJH [IHCTaH-
IHOHHBIH NYCK H BHIKJIOYEHHE CPEJCTB I0XapOTYIIEHHS,

o nocsiefHero BpeMeHu mpiommbie cucmemsi — OajiacTHasi, OCy-
IIMTeIbHAsA, KpeHoBas, paboTaioliHe 3MH30[JHYECKH, — He aBToMa-
TH3HpoOBaJHck. OJHAKO M0 Mepe CO3JaHHs KOMIIIEKCHO aBTOMAaTH3H-
PYEMBIX CYNOB BCTaJ BONpPOC O HeOOXOAMMOCTH aBTOMAaTH3HPOBATb
H 3TH CHCTeMHl. YXe HMelTcs 6ariracmuvie CUcmembl, KOTOPBIMH
ynpaBJsIoT JH60 U3 X0HoBoH py6KH, JHGO aBTOMAaTHYECKHM BKJIIOYE-
HHEM H BhIKJlOYeHHeM 6ajiJlacTHHRIX HAcocoOB AJs NOAJEp:KaHUSA 3ajaH-
Horo JHu(xpepeHTa cyAHa. Jlegokosael. 0GOpPYAYIOT chenHasJbHOMH
asmoMamu3UpPoBarHot KpPeHoeou cucmemoll.

YxKe ILIHPOKO NpHMEHseTCs aBTOMaTHKa B CUCIMEME OCYUIEHUA:
cleluHaJbHble JATYHKH INOJAIOT CHTHAJbB! 06 ypOBHe TPIOMHBIX BOJ
B JIbSlJ1aX, MOCJIE Yero BKJIIOYAIOTCH OCYIIHTE/bHEE HACOCH. JIbsABHEE
BoAnl MKO nepexn ynanenneM c cyfHa OYMIIAIOTCS OT OCTaTKOB HedTe-
NPOAYKTOB B aBTOMAaTH3HPOBAHHBIX CelapaTtopax.

OcobenHo GoJibloe 3HAYEHHE HMeeT aBTOMaTH3auus paboTel 2pYy30-
80l cucrmemsl TaHKepoB. Il HUX coO3JlaHa HEeHTPAJH30BaHHAas aBTO-
MaTHYecKas cHCTeMa YINpaBjeHHs paboTod Ipy3OBHIX HacocoB (IycK
H OCTaHOBKAa) H KJHHKETOB Ipy30BO#i MarucTpaiu {OTKpHTHE H 3a-
KpHITHE 10 3aflaHHON INporpamme), obecneunBaiollas Haubosee OhI-
CTPHIi NIPHEM H BHJAAYy Ipy3a ¢ YUY€TOM MOCAaJKH H NPOYHOCTH CyNHA
H CUTHaJIM3HpYIOILast O NepenoJHeHHH Ipy30BHX TaHkOB. Ha HOBHIX
TaHKepax, MMeIoIHX YHCcTo GassiacTHele TAHKH, aBTOMAaTH3HPYIOTCA
He TOJbLKO TpY30BLle oNlepallid, HO H paboTa GanjacTHRIX HACOCOB,
NpHHUMAKIWUX (HJH BBIAAIOMMX) BONAHOA 6ajnacT Bo Bpemsl Ipy3o-
Bblx onepauuii. Pa6ora rpy3oBoil CHCTeMbl TaHKEpPa KOHTPOJHpYETCA
no npubopam, BbIHECEHHBIM Ha NYJbT B CHENHAIbHOM MOCTY yIlpaBJe-
HHA Trpy3oBbIMH onepauusamMu — IIYTO (puc. 12.4).

Kpome Toro, Ha TaHKepax aBTOMaTu3upyercsi paboTa cucmembl
OCYWIEHHbIX UHEPMHAHbIX 2a308: BKJIOYEHME H OCTaHOBKa ocylle-
CTBJIAIOTCS 6e3 BMeILATe/bCTBA Y€JI0BeKa — MO JABJEHHIO B TPY30BLIX
TaHKax.

§ 12.4. AsToMaTH3aUKA CYAOBOXKACHHA

BHenpeHHe aBTOMAaTHKH B IpoLecC YyNpaBjieHHs CYAHOM peluaeTcd
IyTeM [OCNEAOBATENLHOR ABTOMATH3ALHHK CIEPBA OTACJNLHEIX 3BCHLEB
ynpaBJeHHsl, a4 3aTeM KOMIJIEKCHOH aBTOMAaTH3alLHH BCEro npouecca
cynoBoxaeHHs1. [Ipn sTom umeercst B BHAY, YTO MOJHOCTbIO aBTOMa-
TH3HPOBAHHOE CYAHO CMOXeT Ge3 BMeliaTeJibCTBA YeJNOBEKa NPOHTH
OT Mmopra MOTPY3KH 10 NMOpPTAa BHITPY3KH IO 3aJlaHHOMY NyTH, T. €.
OHO OyleT aBTOMaTHYECKH MNepemellaTbcsl MO BOJAE, PACXOAUTHLCS €O
BCTPEUHBIMH CY/laM#, NIOANCPKHBATL CBA3b C JPYTUMH cyAaMu H Gepe-
rOBBIMH CTAHILHSIMH H pellaTh IPOYHE 3aja4l IO 3aJaHHOH Nporpamme.
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Taxass aBTOMaTH3alHsl MO3BOJHT CBECTH 1O MHHHMYMa 3KHIaX CYAHa
H OJHOBpEMEHHO H36exaTh OIIMOOK, JONYCKAaeMbIX YeJOBEKOM IpH
pelLleHHH HEKOTOPBIX HaBHTALHOHHBIX 3ajad, T. €. U30exaTb «pPbICKa-
HHS» N0 KYpCY, 4TO, Ge3ycJOBHO, MOBBICHT G€30MaCHOCTb IJ1aBaHHUA.

TexHuuecKH 3aayy aBTOMATH3AIUM OTAE/JIbHEIX 3BEHbEB yIpaBJjle-
HHSl CYJHOM MOXKHO CUHTaThb yXe peuleHHO#. B uacTHocTH, HIMPOKO
NpUMEHSIOTCS aBTOpYJ/eBble, T. €. NpHOOPHI, obecrneyuBaroliue aBTO-
MaTuyecKoe BeJeHHe  CyJHA MO 3aAaHHOMY Kypcy H MO3BOJfAOLIHE
NpHMEPHO Ha 3 % COKpaTHTb NPOAOKHTEJIbHOCTb pefica U CIKOHO-
MHTb TONIHBO. ABTOpYJeBble paboTalT IJIaBHHIM 0BPasoM OT THpo-
KOMIlaca, ORHAKO YXKe CO3[JaHbl aBTOpPYJEBhle, AelCTByIINEe H OT
MATHHTHOT'O KOMMaca (MX MCHOJL3YIOT HAa MaJjblX CyLaX, He HMeWHX
rupokoMnaca). IIpHHUMD yCTpoiiCTBa aBTOpPYJIEBOTO OCHOBAH Ha
ABTOMATHYECKOM BKJIIOUEHHH PYJEBOTO YCTPOHCTBA MPH OTKJIOHEHHH
CYZAHA OT 33JlaHHOTO KYypca H OTKJIIOUEHHH €ro pH BO3BpalleHHH CYJHA
Ha Kypc. [sis aBToMaTHuecKo# MpOKJAAKH $aKTHUYeCKOro MYyTH CYJHa
M0 MOPCKO# KapTe CJAYKHT CHeUHaJNbHbIH NPUGOp — asmonpokiaduux.

Hannune GeperoBbix ¥ CNYTHHKOBBIX HABHTallHOHHBIX pafHOCTaH-
IHH# JaeT BO3MOXHOCTb aBTOMATH3HPOBAaTh oOmNpejeseHHe reorpadu-
yeCKHX KoopjaHHaT cyaHa. Kpome TOro, cymecTByouHe NpHOODEI
yKe MO3BOJIAIOT ABTOMATHYECKH MOJydYaTh JaHHblE O CKOPOCTH, IJY-
6WHaX, NPensTCTBHAX, BCTPEYAOMIMXCHA NMOA BOAOH M Haja Bojoi. Bcee
3TH JaHHble BBOASTCS B CHELHAJbHYI0 HaBHTAllMOHHYIO HH(POBYIO
BEIUHCAHTeNbHYIO Maluuey (HIEBM), kotopas yxe cama paccuuThiBaer
N0 HHM MecTo CYAHa, HanpaBJ/eHHe H pacCTOsiHUe A0 MYyHKTa Ha3Haye-
HHsl, CHOC M Zpefid H MOjaeT KOMAaHLY «Kypc» aBTOpyJieBoMy. K3Be-
CTHYIO TPYZHOCTb Mpe[cTaB/isieT aBTOMAaTH3aUUs CYAOBOXAEHHs [pH
CJIElIOBAHUH B Y3KOCTSIX, B MeCTax C MOBBILIEHHOH OMacHOCTbIO, MpH
IIBapTOBKe, HO H OHa TEXHHYECKH BIOJIHE paspelinMa.

Hhannune Ha aBTOMaTH3HPOBaHHMIX CYAaX 3JEKTPOHHO-BBIYHCJIH-
TeJbHOM MAaUIHHBI MO3BOJIET ABTOMATH3HPOBAThb pellleHHe H APYTHX
3aja4, C KOTODbIMH NPHUXOJUTCA CTAJKHBATLCS BO BpeMs 3KcIJyara-
LIHHK cyjHa: BHIGOp HauGoJiee BBITOAHOM 3arpys3KH CyAHa (KaprolmjaHa),
pacdeTHl 6asIaCTHPOBKH, OCTOHYMBOCTH H HENOTOIIIEMOCTH CYJIHa,
ONTHMH3aUHsl peXHMa paboThl IJIaBHOH 3SHEpreTHY4eCKOH YCTAaHOBKH,
BHINIOJIHEHHE  pacyeToB (PHHAHCOBO-3KOHOMHYECKHX  IOKasaTesieH
paboTH CyoHA H T. M.

KoHTpoAbHHE BONPOCH
1. HasoBure, kakHe npenmymecTBa obecneuHBaeT aBTOMATH3allHA CYJOBHIX

N POLECCOB.
2. B uem sakmouaercs aBTOMAaTH3alMs CYNOBOR SHEpPreTHYeCKOl YCTaHOBKH?



NPUNOMEHHE

17 819 2

Cxema ofuiefi XOMMOHOBKHM H YCTPOHCTBA CyXOTrpy3Horo Cygmua.

! — pepxusas naayba; 2 — daapmbopT; 3 — rpysosas cTpesa; 4 — BEHTHJAANHOHHAN TIoOJIOBKa; 5 — rpysopas nebefika; 6 — rpysoBas MauTa
(KonouHa); 7 — YTHJIH3aLHOHHHA KoTen; &8 — auteHua PJIC; 9 — pynesas pyOka; 0 — JseepHoe orpaxaeHHe; /] -~ BEHTHASAUHOHHHR Jfeduek-
TOp; 12 — KOMHRTC TPY30BOTO JIOKa; /3 — KPDHIIKH 32KDHTHA TIDPY30BOro JOKa (OTKPRTHA JUoK); 14 — tok-Maura; /5 — cajaHHropas nJjouwajKa;
16 — moKoBoe 3aKpPhiTHe; 7 — IUBapTOBHRNA KJ/Mo3; I8 — KHeXTH MBapTOBHHE; /9 — OGpawmnHab; 20 — KOSHpeK; 2/ — cTONOpH SAKOPHOR lenH;
22 — skopb Xosaa; 23 — dopnuk; 24 — dopnkKoBas (TapaHHas) nepeGopKa; 2§ — nNuANepc; 26 — nonepeyHasl BOAOHENPOHHIlaeMasi mnepe-
Gopka (rodpHpoBaHHan); 27 — HACTHJ BTOpPoro AMa;, 28 — BTOpas (HHXHUAA) NaayGa; 29 — nuWmeBoRt CTPURrep; 30 — daop; 3/ — nanySuul
HaGop; 32 — rpysoBofl TBHHAEK; 33 — rpysosoft TpioM; 34 — CKYJOBOR KHJb; J5 — MalHHHO-KOTeNLHOE OTAENEHHe; 36 — NH3eMb-TeHepaTopH;
37 — raapumft JBHraTesab; J8 — ynopHwnfi NOAWHNHMK; 39 — KOPHAOp rpe6Horo pBana; 40 — sadonposop; 47/ — rpeSnoft BHHT, 42 — pyJs;
63 — pymneibHOe OTAeseHHe; 44 — DyJieBas MallHHa.
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