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[TpakTudeckas padora Ne 1
YCTPOICTBO KOPITYCA CYJIHA

1.1. OEJIb PABOTBI

1. M3yuuth KjIaccH(PUKALUIO CYIOBbIX NMOMELICHUH, APXUTEKTYPHbIE
0COOCHHOCTH KOpIIyca CyAHA.

2. I3y4uTh 3JIeMeHThl KOHCTPYKLIHMHU KOPITyCa CTAJIbHOI0 Cy/AHA.

3. I3yuursp Kki1accu(pukanuio 4 Ha3HAYeHHe Cy10BbIX YCTPOICTB.

1.2. KIIACCU®UKALMS CYAOBBIX TIOMEILEHUI

CynoBble IOMEIIEHHs Pa3MEIAal0T B OCHOBHOM KOpITyCE, HAJICTPOUKaxX U
pyOkax. OCHOBHOI KOpITyC BKJIIOYAET BCE MOMEIIEHUS, 00pa30BaHHbIE HAPYXK-
HOM OOIIMBKOM, BEpXHEW HEMPEPHIBHOM Maiy0oil, a Takke mamyOamu, TUIatT-
¢opMaMu, TJIaBHBIMHU MOINEPEUYHBIMU M MPOJOJIBHBIMU NEPeOOpKaMHU U BBITO-
pOJIKaMH, pacHoJIOKEHHBIMU BHYTpHU Kopmyca. Pasnnyator nmomemienus, oopa-
30BaHHBIE BOJOHENPOHUIIAEMBIMHU TNepedopKkamu, naixydamMu u 6opTamu, — OT-
CeKM U IIPOYHUE CYAOBbIE MMOMEUIEHUS, 00pa3yeMble BBITOPOJKAMHU U IIaThop-
MaMH B HaJICTpOMKax, pyOKax, a Tak’k€ B OCHOBHOM KOpITyCE.

K uucny Hanbosnee BaXKHBIX OTCEKOB OCHOBHOI'O KOpITyca OTHOCAT: hOpIMK
— KpallHUM HOCOBOM OTCEK; aXTEePIHUK — KPauHUN KOPMOBOW OTCEK; MEKAy/10H-
HOe MPOCTPAHCTBO — MPOCTPAHCTBO MEXKIY HAPYKHOM OOLIMBKOW W BTOPHIM
JTHOM; TPIOM — MPOCTPAHCTBO MEXAY BTOPBIM JHOM M Ommkaiiiied nairyOoif;
TBMH/IEKM — IIPOCTPAHCTBAa MEXAY COCEIHUMHM Maay0amMH OCHOBHOTO KOPITycCa;
JAUNTAHKN — TITyOOKHE IMCTEPHBI, PACIONOKEHHBIE BBIIIE BTOPOrO JIHA; Kog-
(epaambl — y3kue HepTe- ¥ ra30HETIPOHUIIAEMBIE CYyXHUE OTCEKH, PACIOIOKEH-
HbIE MEXJ1y OTCEKaMU WM LIUCTEpHAMHU JJIs1 HE(PTENPOYKTOB U COCEHUMH T10-
MELICHUSIMH; OTCEKH IJIABHBIX M BCIIOMOIaTeJbHBIX MEXaHU3MOB, TYHHE/b
rpedHoro Bajua — Ha cygax ¢ MKO B cpenneil yactu cyiHa v T.11.

Hanuuue Tex WM MHBIX W3 MEPEUYMCICHHBIX BBIIIE OTCEKOB HA KOHKPET-
HBIX Cy/Jax 00yCJIOBJIEHO HA3HAYE€HUEM U KOHCTPYKIMEHN CyJIHA.

Hapacrpoiikn pacnosioxkeHbl Ha BEpXHEW HENPEPhIBHOW Maly0e OCHOBHOTO
kopnyca. OHU MPOCTUPAIOTCS MO NIMPUHE CyAHA, UK OT OopTa A0 OopTa, Win
TaK, 4TO UX OOKOBBIE CTEHKH HECKOJIbKO OTCTOAT OT OOPTOB, HO HE OoJiee ueM
Ha 0,04 mmpuHbl CcyaHa (B MPOTMBHOM  CIydae UX HAa3bIBAlOT pPyOKaMH).
HancTpoiiku cityat He TOJBKO I pa3MELICHUS B HUX NOMEIICHUM, HO U JJIs
YIIYYILIEHHS] MOPEXOIHBIX KaueCTB CYJHA.

HocoBasi HaacTpoiika — 6aKk — yMEHBIIIACT 3aJTUBAEMOCTh MalyObl, KOp-
MOBasi HAJICTPOIiKa — 10T — yBEJIMYMUBAs HAJIBOJAHBIA OOPT B KOPME, TIOBBIIIAET
3amac IUIABYYECTHM U HENOTOIUIIEMOCTH CyIHA IPU NOBPEXIACHUU KOPMOBOU



OKOHEYHOCTH U JuddepeHTe cyaHa Ha KOpMy, CPeaHsisi HAJICTPOHKA yBEIHUH-
BaeT 3arac IJIaBy4YeCTH.

PyOxu MeHbIIe HAJCTPOCK MO IMUpHHE. X yCcTaHABIMBAIOT HA BEpXHEH
najy0e OCHOBHOT'O KOpITyca WJIM Ha HaJCTPOHKaX.

B 3aBuCHMOCTH OT Ha3HAYCHUS BCE CYJIOBBIC IIOMEIICHUS TI0Ipa3IeiIaioT Ha
CHeIMalIbHBIC, CITy>)KeOHBIE, KHIIbIC, OOIIIECTBEHHBIE, OBITOBOTO OOCITY>KWBaHUS,
nue00Ka, CaHWTapHBIC, MEAMIIMHCKOTO Ha3HAYEHHUS, MACTEPCKHE, CYIOBBIX
3aImacoB M CHA0KEHUS U OTCEKH TOIUIMBA, BOJIbI, Macjia M BOJSHOIO Oajuracra.
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Puc. 1.1. Cxema cy0BBIX IOMEIICHHI Ha CyXOTPY3HOM CYJHE!
1 — ¢popnuk, 2 — enHO AMMK; 3 — AUNTAHK; 4 — TPY30BOM TPIOM; 5 — TPYy30BOMA
TBUHJIEK; 6 — MEXIyIOHHOE MTPOCTPAHCTBO (JIBOITHOE THO); 7 — Ko depaam;
8 — nuntank; 9 — mammHHOE oTACNeHue; 10 — Kopumop rpedHOrO Nana;
11 — axTepnuk; 12 — roT (kopMoBast HaACTpoKKa); 13 — cpenHssA HAACTPOKKa;
14 — Gak (HocoBast HaACTpoOKKa); 15 — pyOku

CriennanbHbIE TIOMEIICHUS B 3aBUCHMOCTH OT HAa3HAYCHHMsI CyJHA CIIyXarT:
TUTSL pa3MenieHus Tpy3a (Tpy30Bble TPIOMBI) — Ha TPY30BBIX U TPY30IaCCaXup-
CKUX CyJax; AJisl CTIENHaJIbHOTO TEXHOJOTHYECKOro 00OpyIOBaHUS I o0pa-
OOTKH PBIOBI — HA MPOMBICIOBBIX CyJax; il JJabopaTopuili — Ha Hay4YHO-
UCCJIEIOBATENHCKUX Cy/Iax.

K uucny crnenmaibHBIX OTHOCSTCS TaK)KE€ aHrapbl JJIi pa3MElIeHUs Ha
CyJIHE BEPTOJIETOB U TIOMEIICHHUS IJIs1 UX OOCITYKUBaHMUS.

CnyxeOHbIE TMOMEIIEHUsT TIPeIHa3HAYCHBI U1 00ecTeueHrs HOPMaJIbHON
HKCIUTyaTallMK CyJHA KaK TUIaBy4ero coopykeHusi. B ux uucio BXoasT: mome-
IIEeHUs TJIABHBIX W BCIIOMOTaTe/JbHbIX MEXaHU3MOB, MOMeIeHUs IJIs1 pPa3-
MellleHHsl MAJTyOHBIX MEeXaHU3MOB U MEXAHU3MOB CY/AOBBLIX CHCTEM — PYM-
MeJIbHOE OT/ACIICHHUE, CTAHIIUU YTJICKUCIOTHOTO MOXKApOTYIICHUS, JUCTAHITUOH-
HOTO 3aMepa YPOBHS I'py3a M yNPAaBJICHHUS TPY30BBIMU OIEpaIUsMU, CTAHIIUA
npyeMa W BBIJAYM TOILUIMBA, BEHTHJISATOPHBIC, TTOMEIICHHUS KOHIUITMOHEPOB U
np.; pyOKu, HABUTAIIMOHHbIE MOMENIEHHs] M TOCTbI — pPYyJcBas, IMTypMaH-
CKasi, paguopyOKa, MOMEIIEHUE Jiara U 9X0J0Ta, THPOKOMITACHAs, TIOXKApHbIE U
aBapuitapie TocThl, ATC, TpaHCISIMOHHASA, aKKYMYJISTOPHBIE, arperaTHbIe U



p. MacTepcKHe — MEXaHUYecKas, clecapHasi, JIeKTpO- U PaAUOTeXHUYECKas,
CBApOYHBII MOCT, MacTEpPCKas MO PEMOHTY IPOMBICIOBOTO CHAPSKEHUS, IJI1aB-
CPEJICTB, KOHTPOJIbHO-U3MEPUTEIIbHBIX MPUOOPOB U Mp.; AAMUHUCTPATHUBHbIE
MoMelleHusl — Cy/10Basi, MallIMHHAsSI, TPY30Basi KaHIIEJISIpUU, OI0OPO aIMUHUCTPA-
TOpa, Cy/I0BOM apXuB, Kacca, IUcreTyepcKas, Tunorpadus u up.

Kuneie momenieHust (KarThl) MpeIHA3HAYCHBI JI MOCTOSHHOTO IMPOXKH-
BaHUs DKUTIAXKA Cy/IHA U Pa3MeIlEeHUs TaCCaKUPOB

OO1ecTBEHHBIE TMOMENIEHUSI CIYy’KaT JUIsl OpraHU3aluyd U MPOBEACHUS
Pa3TUYHBIX KYJIbTYPHO-MACCOBBIX MEPONPUATHMA, KOJJIEKTUBHOTO OTIbIXA U ITH-
TaHUS SKUMNaxa U naccaxupos. Cro/ia BXOJAT OOIIECTBEHHbIE MOMEIICHUS IS
IKUMAXa U OTAETHHO OOIECTBEHHBIC MOMEIICHUS IS MAaCcCAXHUPOB, a TAKKE
TUIOIIAJKM Ha OTKPBITHIX Maly0ax U MpOXOJHbIE TOMEIECHUSI.

K o0mecTBeHHbIM NOMENIEHMSIM JKHIAKA OTHOCAT KaIOT-KOMIIAHUIO,
CaJIOHbI KOMCOCTaBa U KOMaH/Ibl, CTOJIOBbIE KOMCOCTaBa U KOMAaH/Ibl, KypHUTEIIb-
HbIE, CIIOPT3aJl, OacceiiH, KOMHATY JJIsl 3aHSATUMN, KPACHBIN yroJoK, OUOJINOTEKY,
KalOThl OOIIECTBEHHBIX OpraHu3anuil. Ha KpymHBIX MPOMBICIOBBIX U HAYYHO-
HCCJIEIOBATENCKUX CyJaX UMEIOTCS KMHO3AJIbl; HA Cy/laX C HEMHOTOYHCIICH-
HBIM SKUTIAXKEM MTOKa3 KHHOPHIHBMOB OOBIYHO TIPOBOIST B CTOJIOBBIX.

K o01ecTBeHHBIM NMOMeENIEHUSIM MACCAKUPOB OTHOCAT PECTOPAHBI, CTO-
JoBble, OydeTsl, 6apel, Kade, caloHbl (My3bIKAJIbHBIE, KYPUTEIbHbBIE, IS UTD,
JUIsL OT/AbIXAa), KWHOKOHILIEPTHBIN 3ai, crnoptr3al, OacceilH, OMOIMOTEeKy € 4H-
TaJbHBIM 3aJI0M, IETCKHE KOMHATHI.

IlnomaaKku HU OTKPBITHIX MaJy0ax BKIIOYAIOT BEPAHIIBI, IPOTYJIOYHBIE
nanxyObl, COJSIPUH, OTKPBITHIE KyMadbHbIe O0AacCEHHBI (I B3POCHBIX M M Je-
Tei), CHOPTIUIONIAAKH, TAHITUIONIAAKU U T.I.

K nmpoxoaHbIM momMenieHusiM OTHOCSIT KOPUAOPHI, TaMOYPhI, BECTHOOJIH,
doiie, 3aKpBITHIC TPOTYJIOYHBIE TTATYOBI.

[Tomenienust OBITOBOTO OOCIY)XMBaHUS OOOPYAYIOT Ha TMACCAKUPCKHUX
OKCIIEIUIIMOHHBIX CyJlaX W KPYMHBIX MPOMBICIOBBIX 0a3zax. K HUM OTHOCST:
aTesibe OBITOBOTO OOCITY)KMBAHUS, MAPUKMAXEPCKUE, KOCMETHYECKUE CaJIOHBI,
dboToarenwe, CyI0BbIC JIABKH, KHOCKH, KAMEPHI XpPaHEHUS U TIP.

[Tomemenust muimebIoKa CIyKaT JJIsl MPUTOTOBICHUS W pa3iaydl MU
DKUIAXKY W TacCaXHpaM, a TAKKe JUIT MBIThSI U XPaHEHUS CTOJOBOM TOCY/IBI.
Paznuyator kamOy3Hble momenieHus (kamOy3 i macCakKupoB, KamOy3 s
IKHUMAXKa, MeKapHs, KJIaJ0oBble PACXOAHOTO 3amaca JJisi kamOy3a W MEeKapHH) U
NMOArOTOBUTEILHBbIE (Pa3/ieIoOuHbIE Msca, phIObI, OBOIIIEH, XJIebopeska, Oyder-
HbIE, TOCYJIOMOEYHBIE, KJIaJ0BbIE TOCY/IbI U CTOJIOBOTO O€JIbsI).

CanuTapHble MOMEIICHUSI TOAPA3ACISIIOT HA CAHMTAPHO-OBITOBBIE (TIpa-
YeuHbIe, CYIUIIbHBIC, TJIAUIbHBIC, KIIAJOBBIE YACTOTO M TPS3HOTO OCNbs, J1e3-
WH(DEKITMOHHYI0 Kamepy, MOMEIIeHUs pabovyero miaths U Mp.) U CAHUTAPHO-
TUrMeHnYecKue (MY>KCKHE U )KCHCKHE YMBIBaJIbHBIC, AYIIECBbIC, BAHHbBIC, OaHHU,
CaHIPOITYCKHUKH, TyaJeThl U TIp.).



[TomenieHuss MEAULIMHCKOTO Ha3HAYEHMs BKJIIOYAIOT aMOyJIaTOpHIo, MpH-
€MHYIO Bpaya, ONEpallMOHHYI0, PEHTT€HOBCKUM, 3y0OBpaueOHbI U Jpyrue Ka-
OuHeTHI (Ha cygax ¢ OOJIBIIUM KOJIMUYECTBOM JIOJEH), Ja3apeT, U30JISATOp, anTe-
KY, MEIULIMHCKYIO U CAaHUTApHYIO KJIaJoBble U Mp. OOBIYHO KOMIUIEKC MOMENIe-
HUI MEIMIIMHCKOTO OOCITY)KMBaHUs Ha Cy/1ax Ha3bIBalOT MEIOIOKOM.

[TomemieHust Cy10BBIX 3aMlacOB U CHA0XKEHHUSA CIIyKaT JIJIsl XpaHEHUs 3aria-
COB MPOBU3MH, IIKUIEPCKOr0, HABUTALIMOHHOTO M MPOYEro CyJ0BOro CHabke-
HUA. B UX 4MCIIO BXOJAT: MPOBU3HOHHBIE KJIAA0BbIe — HEOXJIaXIaeMble (s
CyXO# IPOBH3UH, XJIe0a, MyKH) U OXJaXaaeMble (11 MOKpOM IPOBHU3UU, MsCA,
pBIOBI, OBOIIEH, MOJIOYHBIX MPOIYKTOB, XKUPOB, KOHCEPBOB), a TaKXKE XOJIO-
JUIIbHBIE KaMEPhI: X03ACTBEHHbIE KJIA/I0Bble — I XpaHEHUSI KOBPOB, J10PO-
KEK, YEXJIOB, CIIOPT- U KYJbTUHBEHTAaps, KUHOJIEHT, yOOPOUHOIO MHBEHTAps U
Ip.; IKUNEPCKHe KJIaJ0Bble — IIKUIIEpCKas, MajisipHasi, (poHapHasi, IUIOTHUII-
Kas , TakeJla)KHas, TCHTOB U Ope3eHTOB, MapycHas, XMMHUYECKasl U Ip.; ITYP-
MAHCKasi 1 HABUTallHOHHbIE KJIAJA0Bble — IITYPMAaHCKOTO U HABUTALIMOHHOTO
UMYILECTBA, KapT U 1p.; OesibeBble U BellleBble KJIA/10BbIe.

OTcexu U HUCTEPHBI CIIYKAT JUIsl pa3MEeILeHus )KUIKUX IPy30B, He(PTH, BO-
IIbl, Macia U BofsHoro Oamnacta. Kpome orcekoB, 00pa30BaHHBIX KOHCTPYKIU-
SMH OCHOBHOT'O KOpITyca M MpeJHAa3HAYEHHBIX JJI pa3MEIIeHUs] OCHOBHOT'O KO-
JMYECTBA KUJKUX IPY30B, HA CyJax MPEAYyCMAaTPUBAIOT TAKKE€ LUCTEPHBI JJIA
XpaHEHMs] HeOOJIbIINX PACXOJHBIX 3alacoB TOIUIMBA, BOJbI M Macia (Tak Ha3bl-
BacMbIC BKJIAHbIE IIUCTEPHBI).

1.3. ®OPMA HOCOBOH U KOPMOBOI OKOHEYHOCTHU

dopMa OCHOBHOTO KOpIyca Xapaktepusyercs GopMol mTeBHEH, Gpopmoit
JUHUM CENJIOBATOCTH U KWJIEBOM JIMHMH, 00BOJAMU KOPMOBOM OKOHEUHOCTH,
OTpeeIsIEMbIMHI KOJIMUECTBOM IPEOHBIX BUHTOB U Tak nanee. Ha puc. 1.2 nmoka-
3aHbl HanOoJiee pacHpOCTpaHEHHbIE (HOPMBI HOCOBOW OKOHEYHOCTH MOPCKUX
CyZIOB.

Y OOBIYHBIX MOPCKUX TPAHCHOPTHBIX CYy/OB (OPIITEBEHb MPSMOM, C
HAKJIOHOM BHEepen. DTO NMpuaaeT GopMe KOpInyca CTPEMUTEIbHOCTb, YIy4YllaeT
BCXO0KECTh CyJlHA Ha BOJIHY U YMEHBIIAET 3aJIMBAEMOCTD MayOBbl.

TpaHcrIOpTHBIE CyAa JIEIOBOTO IUIABAHUA, a TAKXKE HEKOTOpbIE OYKCHPHI
MMEIOT TaK HAa3bIBAEMYIO «IIOJIYJIEOKOJIbHYI0» (POPMY HOCOBO OKOHEYHOCTH - C
HaKJIOHOM (popiTeBHs B 1oaBOAHOM YacTu Ha 40 - 50° 1 ¢ mouTH BEpPTHKAIBHOMN
HaJBOJHOU yacThio (popiureBHs. HakioH ¢opiuTeBHSI B OABOJHON YacTH yiyd-
1aeT YCIIOBUS TUTABaHUS B OMTOM JIbIy, & TIOYTH BEPTHKAIBHBIN (OPIITEBEHDb B
HAJBOJIHOM YaCTH MO3BOJISET CIEA0BATH CYJAHY 32 JIEAOKOJIOM IPHU MPOBOJKE Ye-
pe3 JeAsHbIE MOJI, YIUPAsACh HOCOM B CIIEHUANIBHBINA BBIEM B KOPME JIEIOKOJIA.
JIyist yydinneHus JeA0BhIX KA4eCTB CIEIHUATIBHBIX JIEIOKOJIOB WX (POPIITEBEHD B
IMOBOJHON YaCTH BBITIOIHSIOT ¢ OOJIBIINM HAKJIOHOM 0KO0JI0 25 - 30°.



Ha ObICTpOXOIHBIX MACCAKUPCKUX JIAaWHEpaX, a TaKkKe Ha OBICTPOXOAHBIX
CyJiax HOCOBasi OKOHEYHOCTh UMeET Oynp0000pasHyto hopmy. Hammuue 6ynboa
YMEHBIIIAET BOJIHOOOPA30BaHUE M CIIOCOOCTBYET YMEHBIIICHUIO COMPOTUBICHUS
BOJIbI IBUYKEHUIO CY/HA.

byns6oBas popMa HOCa MIUPOKO MPUMEHSETCA HA TaHKEpPaX U CyXOrpy3ax
C YMEPEHHBIMU CKOPOCTSIMH X0/a. Y 3THUX CYJ0B, UMEIOIINX MOJHbIE 00pa3oBa-
HUS Kopmyca, Oyas0 B HOCY MO3BOJISIET 320CTPUTH HOCOBBIE BATEPJIMHUN U Paii-
OHE KMJIbBAaTEPHOH JINHUU U YMEHBIIUTh TEM CaMbIM COMPOTHUBIICHUE (DOPMBI.

dopMa KOPMOBON OKOHEYHOCTH MOPCKHX CYJIOB MOKET OBITh CaMOil pas-
JUYHOM, OJHAKO HambOoJee YacTO BCTPEUaloTCs Kpencepckasi, OOBIKHOBEHHAs U
TpaHIiIeBast Kopma.

st MOpCKHUX OBICTPOXOJIHBIX TPAHCHOPTHBIX CYIOB (TPY30BBIX, IMacca-
XKUPCKUX U IPYTUX TUIIOB) Hanbosee xapakTepHas Kpeiicepckas kopma. OObIK-
HOBEHHAsI KOpMa C MOA30pOM XapaKTepHa JUIsl TUXOXOJHBIX U PEUYHBIX CYJIOB,
TpaHLEeBast — ISl CHELMAIIBHBIX CY/I0B, CYJIOB C TOPU30HTAIBHBIM CIIOCOOOM II0-
Ipy3KH, OBICTPOXOJHBIX KATEPOB U TOMY IOJIOOHBIX KOpalJeil.

f B o

Puc. 1.2. Tunmunsie GopMbl HOCOBOH OKOHEYHOCTH MOPCKHX CYJIOB:
a — OOBIKHOBEHHBI HOC TPAHCIOPTHOTO CyJIHA C MPSIMBIM HAKJIOHHBIM (DOPIITEBHEM;
0 — HOC CyJIHA JIEJIOBOT'O IIJIaBaHMs; B — HOC JIEJIOKOJIA; T — KIMIEPCKU HOC ¢ OyIp00M
OBICTPOXOTHOTO KPYU3HOTO JaiHepa; 1 — Oyap0000pa3Hblil HOC He(TEeHATUBHOTO TaHKEPA;
€ — JI0)KKOOOpa3HbIN HOC PHIOOITPOMBICIIOBOTO CY/THA

Jlst MOpCKHUX OBICTPOXOJIHBIX TPAHCIOPTHBIX CYIOB (TPY30BBIX, IMacca-
KUPCKUX U IPYTUX TUIIOB) Hanbosee xapakTepHas Kpeiicepckas kopma. OObIK-
HOBEHHas KOpMa C MOJ30pOM XapaKTepHa JJisi TUXOXOJHBIX U PEUYHBIX CY/OB,
TpaHIeBas — JIJIsl CIICUATBHBIX CYJIOB, CYJIOB C TOPU30HTAIBHBIM CIIOCOOOM T0-
Ipy3KH, OBICTPOXOJHBIX KATEPOB U TOMY MOJAOOHBIX KOpaOJIeH.

dopMa KOPMOBOM OKOHEUYHOCTH B 3HAYUTEIIBHOW MEPE 3aBUCUT OT KOJIUYE-
CTBa TrpcOHBIX BHHTOB. Y OJHOBHHTOBOI'O CyJHA B KOPME B JIHAMETPAILHOM
TUTOCKOCTH B pailoOHe pacroJIOKEHUsI BUHTA JIETAeTCsl JOCTATOYHO OOJBIION BBI-
pe3, WIN «OKHO», B aXTEepIITEBHE. Y JIBYXBHHTOBOTO CYJHA OOBOJIBI B KOpPME
TaK)Xe TOJDKHBI 00eCTIeYrBaTh pa3MelieHrue TPeOHbIX BUHTOB.


http://korabley.net/news/2009-01-05-119
http://korabley.net/news/2009-01-05-119
http://korabley.net/news/2010-03-16-511
http://korabley.net/news/2009-05-26-251
http://korabley.net/news/kruiznii_rechnoi_parohod_american_queen/2009-02-22-173
http://korabley.net/load/katera/4
http://korabley.net/news/kruiznii_rechnoi_parohod_american_queen/2009-02-22-173
http://korabley.net/load/katera/4
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Puc. 1.3. Tunossie popMbI KOPMOBOI OKOHEYHOCTH MOPCKHX CYIOB

Ceonosamocmp 6epxueil naayosvl — 3TO IABHBIA MOJABEM NMaTyObl OT MHU-
JIeJsl B HOC U B KOPMY — CIIOCOOCTBYET YMEHBIIICHHUIO 3AJIMBAEMOCTH U yBEJIMUE-
HUIO 3araca IIaBy4eCcTH B HOCY U B KOPME, a TaK)K€ BIUSAET U HA BHEIIHUI BUJ
cyaHa. Pa3nuyaroT cyla co CTaHIapTHOM CEII0BATOCTBIO, OMPEAECIIEMOM IO
MpaBujIaM O TPY30BOM Mapke, CyJa ¢ YMEHBIICHHON WM YBEIWYECHHOM CEIJIO-
BaTOCThIO M cyna 0e3 cenoBaroctu. K yucily mocnenHux OTHOCSTCS BCE pedy-
HbIE Cy/la, a TaK)K€ BHICOKOOOPTHBIE MOPCKHUE CyJa: KPYIMTHOTOHHAXKHbBIE TaHKe-
pbl, KpyW3HbIE JiailHEphl W Tapombl. MHOTJa CeAIoBaTOCTh BBIMOJHSIOT HE
IUTABHO, a MPSMBIMH ydacTKaMu (co ciioMaMu 2-3 y4JacTKa Ha IOJIOBHHE JIJTHHBI
cyaHna). biaaromapst aToMy BepXHss Maiqy0a HE MMEET JBOSKONW KPUBU3HBI, YTO
YIIPOLIAET €€ U3TOTOBJICHUE

Kuneeaa nunusa GOJBIIMHCTBA CYJIOB MPEJCTaBIsAET COOOM TOPU30OHTAIb-
Hy10 npsiMyto. OTHAKO HEKOTOPbIE TUIIBI CY/I0B, HAIIPUMED, MOPTOBBIE OYKCUPHI
WJIM TIPOMBICIIOBBIE CYJ1a, UMEIOT HAKJIIOHHYIO KUJIEBYIO JIMHHUIO, T.€. UMEIOT TaK
HA3bIBAEMBI KOHCTPYKTUBHBIN auddepeHT Ha kopmy. [Ipu 3TOM mocturaercs
Jy4Iasi IOBOPOTIMBOCTh CYyHA.

1.4. YU CJIO 1 PACITIOJIOKEHUE HAACTPOEK

[To ynciy U pacmnoyoKEHUI0 HAJACTPOCK PA3IUYAIOT CICIYIONINE apXUTEK-
TYpHBIE THUIIBI CYJIOB:

® mpexocmpoeHvle, WVMECIOUIME TPU HAJICTPOUKH: Oak, CPEIHIOI0
HAJICTPOWKY U 10T. ECi cymMma pacCTOSSHUM MEXAYy HaJACTPOMKAMH CO-
CTaBJISIET MEHee 25 MPOIEHTOB JUIMHBI CYAHA, TO TAKOE CYHO HA3bIBAIOT
KOJIOAE3HBIM;

® 08yX0CMPOGHble, UMEIOIIIHE JIBE HAJACTPONKH, Yale Bcero 0ak u 10T. DTH
CyJla TaK)K€ MOTYT UMETh YUIMHEHHbBIN 0aK WM YJIJTMHEHHBINA FOT — B TE€X
Cllyyasx, KOrja CpeaHsis HaJCTpOHKa CIMBaeTCs ¢ 0aKOM HJIH I0TOM

® 00HOOCMPOEHbIEe, UMEIOIIIUE OJTHY HAJCTPOUKY — O0aK WM 10T;

® CO CNAOWHOI HAOCMPOUKOIL, Y KOTOPBIX UMEIOTCS TOIBKO PYOKH.

KpoMme nepeuncieHHbIX, BCTpEYaroTCsl KBapTepACUHbIE Cy1a, TO €CTh CY/a,


http://korabley.net/news/2009-06-03-257
http://korabley.net/news/2009-06-03-257
http://korabley.net/news/1-0-16
http://korabley.net/news/tipy_sudov_otechestvennaja_klassifikacija/2011-03-18-801
http://korabley.net/news/rotornii_buksir/2009-02-13-163
http://korabley.net/news/2010-11-04-689

UMEIOIMEe KBapTepJIeK - MECTHBIM MmojabeM BepxHed manyosl Ha 0,8 - 1,2 M B
KOpMOBOM 4YacTtH. Keapmepoeunvie cyoa TIOMHMO KBapTepjeKa MOTYT HMETh
T00BIC HAJCTPOWKHU. B Apyrux crpaHax OOJBIIOE pacHpOCTpaHCHHUE TOTYYUHII
TaK Ha3bIBACMbIH uieibmepoeuHbvlii mun cyoHda.

Puc. 1.4. ApXUTeKTypHO-KOHCTPYKTHUBHBIEC TUIIBI CY/IOB, OTITHYAOLIUECS
YHCIIOM M PAacIIOJIOKEHUEM HAJICTPOEK: a — TPEXOCTPOBHOE CY/THO;
0 - IBYXOCTPOBHOE; B - IBYXOCTPOBHOE C y/TMHEHHBIM 0aKOM;
I - IBYXOCTPOBHOE C YIJIUHEHHBIM I0TOM,;
11 - OJTHOOCTPOBHOE ¢ 0AaKOM; € - OTHOOCTPOBHOE C I0TOM;
X - CO CIUTONTHOM HAJACTPONKOHN (IIENbTePACIHOEC);
3 - THaAKomanyoHoe 0e3 HaJCTPOEK; U - KBapTEPICYHOE



1.5. KOHCTPYKIUA KOPIIYCA CTAJIBHOI'O CYJIHA

Cucrema Habopa KopIyca XapaKTepU3yeTCsl pacIloyioKeHUEeM OalloK TiaB-
HOTO HAIPaBJICHUS B CYJOBBIX MEPEKPBITUAX, YTO 3aBUCUT OT MHOTHUX (PAKTO-
poB. B 3aBHUCHMMOCTH OT pacnojoxeHus OaloK IJIaBHOTO HAIpaBJICHMS IO OT-
HOILIEHUIO K JJIMHE CyJHa pa3jMyaroT YEThIPE CUCTEMBI HAOOpa CyIOBBIX IEpe-
KPBITHIL: IONEPEYHYIO, MPOJOJBHYIO, KIETUYaTyl0 1 KOMOMHHpOBaHHY0. Cucre-
MBI Ha0Opa OOJBIIMHCTBA MEPEKPHITUI XapaKTEpPU3YyIOT cUCTeMy Habopa Kopmy-
ca B LIEJIOM.

1.5.1. [TonepeuHasi cucrema Hadopa Kopmyca

[Ipu 31O cucTteMe Oajku rJIaBHOIO HAlpaBJIEHHUS BO BCEX MEPEKPBITHAX:
OMMCBI — B MayOHBIX, IMAHTOYTHl — B OOPTOBBIX, (hJIOPHI — B THUILIEBHIX, pac-
IIOJIO’KEH MOMEPEK CyTHA.

[Tonepeuynas cucrtema Habopa MPUMEHSIETCS Ha CPABHUTEIBHO KOPOTKHUX
cynax (mo amuasl 100 - 130 M), T.K. Ha KOPITyC KOPOTKOTO CyJHA JACHCTBYET He-
OonpmION M3rndarouii MoMeHT. OO1Ias NpoAoabHas MPOYHOCTh TaKUX CYOB
o0ecrieuynBaeTCs CPaBHUTEIBHO HEOOJBIION TOJIMHON HACTHIIA MayObl U 00-
IIMBKU JIHUIIA C HEOOJIBITUM KOJMYECTBOM MEPEKPECTHBIX CBA3EH KapIMHTCAMU
Y JHUIICBBIMHA CTPUHTEPAMH, PACTIOIOKCHHBIMU BJIOJIH CYIHA.

[Ipumenenre momepeyHoOW cucTeMbl Habopa Ha Oojee NIMHHBIX CyJaax
MPUBOJUT K PE3KOMY BO3PACTAHUIO TOJIIMHBI JIUCTOB ManyObl W JTHUIIA JIS
oOecrieueHus: X YCTOMYMBOCTH MPHU CKUMAIOIIUX YCHIIUSX, & 3TO CHUXKAET TPY-
300 ILEMHOCTD CYHA.

[Tonepeunas cucremMa HaboOpa BHITOAHA HA JEAOKOJAX U CyAax JIETOBOTO
TUTABaHMSI, T.K. XOPOIIO O0ECIeUrnBaeT yCTOMUYNBOCTh JINCTOB THUIIA U TAITyObI
IpU TIOTIEPEYHOM CXKATUU CyAHa JbAamu. K mpeumyiiecTBaMm MONepeyHoi cu-
CTEeMbI Habopa CJeAyeT OTHECTH MPOCTOTY KOHCTPYKIUHU, JETKOCTh CTHIKOBKH
CEKIIMU Ha crarese, 6e3 OOJIBIIOro Yucia MPOJOJIbHBIX CBSI3el Jjierde obecre-
YUTHh HETIPOHUIIAEMOCTh MOTIEPEYHBIX TTEPEOOPOK.

HenocratkoMm cucTeMsl SIBJISIETCSI OOJIBIIIOE YUCTO THOOYHBIX PadoT.

1.5.2. TllpoaoabHasi cucTreMa Habopa Kopiyca
[Ipu nanHOM cucTeMe Habopa BO BCEX MEPEKPBITUSAX B CPEIHEH YacTH JJIH-

HBbI KOpIyca OaJKy TJIaBHOTO HANpaBJICHUS PACIOJIOKEHBI BIOJb cymHa. Oko-
HEYHOCTH CYyJIHA MPHU 3TOM HAOMPAIOTCS MO MOMEPEYHON CUCTeMe Habopa, T.K. B
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OKOHEYHOCTSIX MpOJOoJbHAs cucreMa He 5S(P¢exkTuBHa. bankamu TIJIaBHOTO
HAIpPAaBIICHUS B CPEIHUX THUIIECBBIX, OOPTOBBIX M MATyOHBIX MEPEKPHITHSIX SIB-
JISIFOTCSL COOTBETCTBEHHO JHHILEBBIC, OOPTOBBIE U MO/ MalyOHbIE TMPOAOIHHBIC
pEbpa xEctrocTu. [lepekpEcTHbIMU CBSI3AMU CIy>KaT (IOPHI, paBHbIE MITTAHTOY-
Thl U PAMHBIE OUMCBI.

[IpuMeHeHne NporoIbHON CUCTEMBI B CPEIHEN YaCTH JIJIMHBI CYJ(HA [T03BO-
JsieT 00eCeunTh BBICOKYIO IIPOJOJIbHYIO NPOoYHOCTh. [lo3TOMY aHHas cuctema
NPUMEHSETCS HA JUIMHHBIX CYJaX, UCHBITHIBAIOIIMNX JIEUCTBHE OOJBIIOrO WU3TH-
0aroI1Iero MOMEHTA.

Bonbuioe uncno mpofoiapHbIX pEOEp KECTKOCTH OOECHEUYHUBAET XOPOIIYIO
YCTOMYMBOCTh JIMCTOB NAIyObl, M JHUINA IPH MPOJOJBHBIX CHXUMAIOLIINX
Harpy3kax, 4TO IO3BOJIIET MPUMEHATH JUCTHI U3 BBICOKOIIPOYHOW HHU3KOJIETHU-
POBAaHHOW CTAJIM MEHBIIEH TOJIIUHBIL. B pe3ynbrare yBeIUUMBaEeTCS IPYy30M01b-
€MHOCTbH Cy/HA.

K HemocTtatkam cienyeT OTHECTHM YCTaHOBKY BBICOKOI'O paMHOro Habopa,
3arpoOMOXIAIONIEr0 TpoMa: OOJIbLIIOE KOJUYECTBO OTBEPCTHUH B MOMEPEYHOM
Habope.

1.5.3. KomOuHupoBaHHas cucTeMa Hadopa Kopmyca

[Ipu nanHOM cucteme HabOpa nadyOHbIE U AHUILEBBIC EPEKPHITUS B CPEI-
HEl 4YacTW JUIMHBI KOpIlyca HaOWparoTcs MO MpPOAOJBHOM cucteMe Habopa, a
OOpTOBbIE MEPEKPHITUSL B CPEAHEN YAaCTH U BCE MEPEKPHITUS B OKOHEUHOCTSX -
IO MOTEePEYHON cucTeMe Habopa.

Takoe KOMOMHUpOBaHHE CUCTEM HaOOpa MEPEKPHITUN IMO3BOJSET OoJiee
pallMOHAJILHO PELIUTh BOMPOCHl OO0IIEH MPOAOJbHOW M MECTHOW MPOYHOCTH
KOpIyca, a Takke 00eCleyuTh XOPOUIYI0 YCTOMYMBOCTD JINCTOB NaIyObl U JTHU-
11a MPU UX CIKATHU.

KombOunupoBaHHast cuctema Habopa NpUMEHSETCS Ha KPYMHOTOHHAKHBIX
CYXOTpPYy3HBIX CyJlax U HU3KO OOPTOBBIX TaHKepax. [[puMeHeHne qaHHOU cucTe-
Mbl Ha0Opa MPUBOJIUT K YBEIMUYECHHUIO TPY30MOIBEMHOCTH CyJHA, T.K. U3-3a pa-
MOHAJIBHOIO pa3MenieHusi 0amok HaOopa B MOMEPEYHOM CEYEHUH KopIyca
MO’KHO CHU3UTH TOJIIUHY JUCTOBOTO ¥ MPOPUIBHOTO POKaTa.
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1.5.4. [IpuMep KOHCTPYKTHBHOIO MU/I€/Ib-IINAHIOYTA
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Puc. 1.5. [IpuMep KOHCTPYKTHBHOTO MUJIEIb-IIAHOYTA!

1 - mactun BepxHei manyOsr (BIT); 2 - Hactun HkHed nanyos! (HIT); 3 - macTwn
BTOPOTO JIHA; 4 - Hapy>kKHas OOIIMBKA JHUIINA; 5 - HApYy)KHAs OOIIMBKa O0pTa; 6 - mayOHBIH
CTpUHTEp; 7 - MHUPCTPEK; 8 - ckyna; 9 - 60koBoM Kuiib; 10 - TBHH- JICUHBIN IITTAHTOYT;

11 - TpromHusIii mmanroyt; 12 - ¢aop; 13 - 6umc; 14 - GumcoBast kHu1a; 15 - ckysoBas KHHIIA;
16 - 6umc HIT; 17 - mpomonbabie pedpa xectkoctu HIT; 18 - mpomonbHbIe pedpa KeCTKOCTH
BTOpOro nHa; 19- npomosiasHbIe pedpa kecTkocTh auuIa; 20 - BEpTHKAIbHBIN KUJIb;

21 - TOPU3OHTAIBHBIN Kb, 22 - THUIICBOW CTPUHTEP; 23 - KpAWHUN MEXTYTOHHBIN JIUCT;
24 - na3wr; 25 - moakpersirone pedpa )KecTKocTH; 26 - muiiepc; 27 - KHUIBI; 28 - KOMUHTC
HkHEH manyosr; 29 - komuare BIT; 30 - 6oproBoii crpunrep; 31 - kapiuHrc

1.6. ITopsinok BbINOJIHEHUS PA0OTHI

1. M3yunth kjaaccu(pUKANUIO CYyTOBbIX NMOMeIIEHUI, ApXUTEKTypPHbIE
0CO0EHHOCTH HOCOBOH M KOPMOBOIl OKOHEYHOCTH KOPIyCa CyJHA, YUCJIO0 H
pacno/ioKeHue HaICTPOeK CyaHA.

2. I3yuuTh pa3iuyHbie BUIbI CHCTEM Ha0opa Kopiyca cy/aHa.

3. I3y4uTsh 3JjieMeHThI MU/Ie/Ib-IINAHI0YyTA.

4. Tlo BBLIOpAaHHOMY MHM300Pa:KEHHI0 ONUCATH APXUTEKTYPHO-KOHCT-
PYKTHBHBIN THII Cy/IHA.

5. o BEIOpaHHOMY MH/1€/Ib-IINAHIOYTY ONUCATH OCHOBHBbIE NPOYHbBIE
CBSI3U KOpIIyca.

1.7. ”THANBU Y AJIBHBIE 3ATAHUS
NuauBruayanbHble 3aJaHNUS] — aPXUTEKTYPHO-KOHCTPYKTUBHBIA TUIl CYJHA,
BapUaHT MUJIEIb-TINAHT0YTa — CTYJICHT BBIOMPACT MO YKa3aHUIO MPENo aBaTes

u3 npui. A u b.
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1.8. COAEP KAHUE OTYHETA

OTueT 1o NpakTUIECKON paboTe JOJKEH COAEPKATh CIEAYIOIINE Pa3IeIbl:

1. OmnucaHue apXUTEKTYpHOTO THUIIA MOPCKOTO CYJHa.

2. CxeMy MUJeNb-IUIIAHTOYTa ¢ 0003HAYEHNEM OCHOBHBIX ITPOYHBIX CBS3EU
KopIIyca.

3. bubnuorpaduyeckuii Cucox.

OTuer BBINONHAETCA Ha JUCTax GopmaTta A4 ¢ colmoaeHneM Bcex Tpedo-
Banuit 'OCT k odopmiieHHIO TEKCTOBOM TOKyMEHTAIIUH.

1.9. KOHTPOJIBHBIE BOITPOCHI

1. IlepeyrcIuTh OCHOBHBIC CY/IOBBIC TOMEIIICHUSI.

2. OnucaTth pa3nuyHble BUJBI (POPM HOCOBOM M KOPMOBOW OKOHEUHOCTH
CyJlHA U UX BJIMSIHUE HA MOPEXO/IHbIC KaYeCTBa.

3. OxapakTepr30BaTh OCHOBHBIC PJIEMEHTHI MUJIEIb-TIIAHTOYTA.

4. ]JlaTb TOHATHE MPOJOJIHLHOM M TOMEPEYHOM CHCTEMbI HabOpa KopIiryca
CyJHa.

5. JlaTh onpeneneHue, 4To Takoe OMMC, MUJUIEPC, MIMAHT0YT, (Iiop.

6. [lepeurcuTh MIPOIONBHBIC CBSI3W KOPITyca Cy/IHA.
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IIpakTueckasi padora Ne 2
CYJIOBBIE YCTPOMCTBA

2.1. HEJIb PABOTBI

1. U3yunth Ha3HaueHUE, KIACCU(UKALNIO U OCHOBHBIE 3JIEMEHTHI 00IIIeCy-
JIOBBIX YCTPOMCTB.

2. OnpenenuTh XapaKTepUCTHKY CHA0XKEHUS IS IPOSKTUPYEMOT'O Cy THA.

3. Ilo IlpaBumam Mopckoro Peructpa CymoxoactBa BbIOpaTh SKOpPHOE,
IIBAPTOBHOE U OYKCUPHOE CHAOKEHHE Cy/THA.

2.2. HABHAYEHMUE U KIIACCUPUKALUA
PYJIEBBIX YCTPOMCTB

VYrpaBnsieMoCTh OOBEIMHSAET JBAa B3aUMOCBSI3aHHBIX KadyeCTBa: IMOBOPOT-
JIMBOCTh M YCTOMYMBOCTh Ha KypcCe.

IToBOpPOT/IUBOCTH — CIIOCOOHOCTH CyJIHA M3MEHATH HAIpaBJICHHUE JBUXKE-
HUSI B COOTBETCTBHH C JKEJIAHUEM CYJOBOIUTEIISL.

YcToiiunBOCTH HA Kypce — CIIOCOOHOCTh COXPaHATh 3aJaHHbIA XapakTep
JIBIKEHUSL.

Jlns obecrieueHust ynpaBisieMOCTH, T. €. CIIOCOOHOCTH JBUTAaThCS IO 3a-
JTAHHOW TPaeKTOPUU U MEHATHh HalpaBJCHUE IBMKECHUS 10 JKEJAHUIO CYJI0BO-
JUTENS, KaKJI0€ CyTHO CHA0XKaeTcsl CpecTBaMHU yrpaBiieHuss. OCHOBHBIM CpeJi-
CTBOM YIIPaBJICHUS SIBIISIETCS PYJIEBOE YCTPOMCTBO.

PyneBoe ycTpOMCTBO COCTOUT U3 CIEAYIOLINX OCHOBHBIX 3JIEMEHTOB:

- pyJsi (HECKOJIbKUX pyJiel) WU NOBOPOTHOH HACAAKU (HECKOIBKUX
HacaJioK), TpH TepeKIIaJIke KOTOPBIX Co3JaeTcs HeoOXoauMas OOKoBas cuiia B
KOPMOBOM SIK BEYHOCTH;

- cTabuwin3aropa (cTaOUIN3aToOpPoOB) B PYJIEBBIX YCTPOMCTBAX C HacajKa-
MU, 00€CIIEYUBAIOIIETO CHIDKCHHE MOMEHTA Ha Oayliepe HAcaJlKu Ha MepeHeM
X0y, YJIYUIIIEHHUE YIPABIISIEMOCTH TMPHU JIBMKEHUU 110 MHEPLUU U YCTOWUUBO-
CTH Ha Kypce;

- Dasiepa — Baja, NPEJHA3HAUYEHHOTO JUIsl MOBOPOTA (MEPEKIATAKU) Pyt
(WM HacaaKu);

- 3aMKa O0ajiiepa (3aMKOB), COSMHSIONICTO PYyJib WM HAacaAKy ¢ Oasie-
pOM; 3aMKOB cTadmian3aTopa (y pyJIeBbIX YCTPOWCTB ¢ HACaIKaMu), 00eCIIe H-
BAOIIMX KPEIJICHUE CTabuiIn3aTopa K Hacaake;

- meTeJib (B PYJIEBBIX YCTPOMCTBAX C MPOCTHIMU WIIM TOJYTOJBECHBIMHU
PYJISIMHU ), KPETIAIIUX PYJIb K IEUABYY, PyAEPIIOCTY WU KPOHIITEHHY;
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- pymneas (WM CeKTOpa) — pbluara, NpeJHa3HAY€HHOIO Ul CO3/aHHUs
Bpalllalollero MOMEHTa Ha Oamiepe pyis (MOXKET BXOJIUTh B COCTaB pPYyJIEBOM
MaIlHBI );

- OCHOBHOIO pPyJIeBOI0 NMPHUBO/JA, NIEPEIAIOIIET0 YCUINE OT PyJIEBOM Ma-
IIMHBI PYMIIENIO (32 MCKIIOYEHHEM TEX CIIydaeB, KOIJa pyJieBas MallMHa CO-
eIMHEHAa HETIOCPEICTBEHHO ¢ Oaiiepom);

- PyJ1eBOil MAIIMHBI — MEXaHNU3Ma, CO3/IAI0IIEro HEOOXOAUMOe IS Tepe-
KJIQJIKH PYJIsl yCUIINE;

- IPUBO/JIa YNIPABJIEHHUS PYJIeBOl MAIIIMHBI, CBA3BIBAIOLLIEIO MOCT YIIPaB-
JIEHUs B PYJIEBOM pyOKe ¢ pyJ€BOM MalIMHOM;

- 3allaCHOT0 M ABAPUITHOIO PYJIeBbIX NMPUBOAOB — KCIOJIb3YEMBIX MPHU
BBIXO/I€ U3 CTPOSI OCHOBHOTO IPUBOJA:

- OrpaHMYHUTeNel YIJa MNepeKJIa]KH, NPeIHAa3HAYEHHbIX JJI IpenoT-
BpallleHUs NEPEKIIAIKU Pyl Ha OOJBIIMM yToJl, Y4eM MaKCUMAaJIbHO 3a/1aHHBIH.

2.3. OBIIUE CBEJEHUS U KJIACCUPUKALIUA
SIKOPHOI'O YCTPOMCTBA

SkopHOE yCTPONCTBO MPEACTABISIET COOON KOMILUIEKC KOHCTPYKIIMM U Me-
XaHU3MOB, TIPEIHA3HAYCHHBIN JJI TIOCTAHOBKHU CYyJIHA Ha SIKOPb, T.C. ISl KPeTl-
JICHUS CyJIHa K MOPCKOMY TPYHTY.

SxopHBIC YCTpOWCTBA KIACCUPUIIUPYIOTCS: MO MECTy PAaCIOJIOKEHUS Ha
CyJIHE, TIO THITY SIKOPHBIX MEXaHU3MOB U TI0 CTIOCO0Y XPaHECHHSI SIKOPEH.

[To mMecTy pacmoyiokeHHsT Ha CyJHE DPa3IM4aloT HOCOBBIE W KOPMOBBIE
SKOPHBIE YCTPOUCTBA, MO TUITY SIKOPHBIX MEXaHU3MOB — C OpalInuieM, IImus-
MU WIW SIKOPHBIMU (SIKOPHO-IIIBAPTOBHBIMU) JIeOEAKAMU; 1O CIIOCO0Y XpaHEHUs
SAKOper — ¢ OOBIYHBIMU SIKOPHBIMHU KIJIFO3aMH, C SSKOPHBIMH HUIIIAMH, C BBICTY-
MAOMIMMHU KITF03aMH, C OTKPBITBIMH TATYyOHBIMH KIIF03aMH, 0€3 KII030B (XpaHe-
HUE sIKoped Ha manyOe). B mocnmegHem ciydae, Kak MpaBUilo, OTCYTCTBYET U
SKOPHBIN MEXaHU3M; JJIs MOAbeMa U YKJIAJKU SKOPS UCIIOJIB3YIOT JIBE TTOBOPOT-
Hble OasIkK (KaTOaNKy U (HUIIOANKY), a OTAaqy SKOPS OCYIIECTBIISIIOT C HAKJIOH-
HBIX TUTONIAIOK MPU ITOMOIIM SKOPHOW MAIIMHKH — MPOCTEUIIETO MPUCITOCO0-
JICHUS JJI KPEIUICHUS W OT/Iadd HAWTOBOB SIKOPs. Takue KOHCTPYKIIMH TEIephb
BCTPEYAIOTCS BEChMa PEKO U JIMIIb HAa MAJIbIX Cy/Iax.

OCHOBHBIMH 3JIEMEHTAMH JIIO00TO SKOPHOTO YCTPOUCTBA SIBIISIOTCS

Skopb — uznenue, MpeaHa3HAYCHHOE I KPETUICHHs SKOPHOTO KaHaTa K
rpyHTY. Pa3nuyaroT cTaHOBBIC SKOPS, CTON-aHKEPhI U BepIibl. CTaHOBBIC SKOPS
MIpEeTHa3HAYCHBI JIJISl IOCTAHOBKU CYJIOB Ha SIKOPbh, CTOI-aHKEPhI — JJI pa3BOPO-
Ta CyJ[Ha, CTOSIIETO Ha CTAaHOBOM SIKOpE, WJIM JJIA yJEepKaHHUsS CyJHa JaroM K
BETPY, BEPITbI — JUIsl YAEpKaHUs Iper(yIomero cyaHa Win i CaMOCTaCKUBa-
HUs ¢ Meau. CTom-aHKephl M BEPIIbI SBIISIOTCS 3aBO3HBIMU SKOPSMH U TIPUME-
HSIOTCS Ha HEOOJIBIINX Cy/Iax.
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Puc. 2.1. SIkopHoe ycTpoiCTBO:
1 — nenHo# AnWK; 2 — nenHas Tpyda; 3 — KOHTpoJuIep; 4 — OpalnuIb;
5 — sKOpHBI# KaHaT; 6 — BAHTOBOM CTOMNOp; 7 — HUIIA; 8 — IKOPh XO0JIIa;
9 — mpuBOA OT/TAYN KOPHEBOTO KOHIIA LIETTH

SAxopHblil KaHAT — TUOKasi CBs3b, OOECIIEUUBAIOIIASI CTOSIHKY CyJHAa Ha
SAKOpE, a TAKXKE OIYCKAHWE WM MOJABEM SKOPS C TpyHTa. B OOJBITMHCTBE CIIy-
YaeB ISl SIKOPHBIX YCTPOUCTB MPUMEHSIIOT IICITHBIC SIKOPHBIE KaHATHI.

Jlnst TiyOOKOBOAHBIX SIKOPHBIX YCTPOWCTB C SKOPHBIMH JICOSAKAMH HC-
MOJIB3YIOT TPOCOBBIC SIKOPHBIC KaHATHI.

SIkopHble KJIIO3bl — TIPUCIIOCOONICHUS IS XPAHCHHs SIKOPEH II0-
MOXOJHOMY Y HAIIPaBJICHUS SKOPHOTO KaHATa MIPH OTAA4€ U MOTBEME SIKOPS.

SAxopHbIi MeXaHU3M — OpallIb, MWL WK SKOpHAs JieOenka, mpeIHa-
3HAYEHHBIN JUIS TOIbeMa U OTIAuu KOS, & TAKXKe JIJIsl CTOSTHKU Cy/THA Ha SIKOpe.

SAkopHble cTOMOPBI — TMaTyOHBIE MPUCIIOCOOJICHUS [T HEMOJBHXXKHOTO
KpEeIUJICHUS HATAHYTOM dYacTH SKOPHOTO KaHaTa WM KPEIUIGHHsS SIKOpsl TI0-
MOXOJTHOMY.

[lenHo# SAIMMK — MOMELIECHUE HA CYJHE I XPAHEHU SIKOPHBIX KaHATOB.

Mexanu3m KpenjieHusi ¥ OTJAa4u AKOPHOI0 KaHATAa — MPUCIIOCOOIIeHNE,
o0ecrnieunBaroIee KperjieHne KOPEeHHOro KOHIa SKOPHOW LENu U ee OBICTPYIO
JTUCTAHITMOHHYIO OTady.

Kpome mepeunciaeHHBIX OCHOBHBIX JJIEMEHTOB B COCTaB SKOPHOTO YCTPOWM-
CTBa BXOJMT PsIT BCIOMOTATEIBHBIX MPUCTIOCOOICHHH, 00JIETUAOMNX OTAady U
BBEIOMPAHHE SKOPEH, a Tak)Ke YXOJ 3a YCTPOMCTBOM B 3KCIUTyaTalluu (HAIpaB-
JISIOIINE POJTUKH, KPBIIIIKY TATyOHBIX KIIFO30B U T.I1.).
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2.2. OBIIIUE CBEJIEHUSI U1 COCTAB
IIBAPTOBHOI'O YCTPOMCTBA

IIIBapTOBHOE YCTPOMCTBO — KOMIUIEKC M3/IEINI U MEXaHU3MOB, o0ecIie-
YUBAIOIIMX KPEIUICHUE U MOATITUBAHUE CyJHA K OEpEeroBbIM U IJIABYYHUM IpPHU-
YaJbHBIM COOPYKEHUAM U Apyrum cyaam. [locpencTBoM mBapTOBHOIO yCTPOW-
CTBa TaKKe MPOMU3BOMASAT MEPEMEIICHUS Cy/JHA BJIOJb MPUYAIOB Ha HEOONIbIINE
paccTosiHus (MEePETSHKKM) MPU HEPAOOTAIONINX TJIABHBIX ABUTATENSX.

B Mopcko#l mpakThke NMPUMEHSIOT CIEAYIOIIKUE CIHOCOObI IBAPTOBKHU CY-
JIOB:

- Jarom (00pTOM) K NpHMYAJNy — CaMblil pacmpoCTpaHEHHBIH CHOCO0,
00eCleynBaOIIMA  HAWIYyYIlIMEe YCIOBUS [UJIl  BBIIIOJHEHHUS] TIOTPY30YHO-
pa3rpy304HbIX padoT U yIO0OHYIO MOCAJIKY U BBICAJKY MacCaXHPOB.

- KOPMOil WJIM HOCOM K MPHYAJy — C0c00, TpeOYyIOIHi MUHUMATILHOM
JUIMHBI TPUYAIbHON JMHUHU, HO HEYJOOHBIN [JIi BBIMOJIHEHUS MOrPY304YHO-
pasrpy304HbIX paboT uepes JIIOKY;

- KOPMOI1 MJIM HOCOM K CHeNMAJbHBIM NPHYAIaM — Crocod, odecredn-
BAIOLMI BBE3Jl U BBIE3] JKEIE3HOJOPOKHOTO MOJABMIKHOTO COCTaBa WiIN 0e3-
PEIBCOBBIX TPAHCIIOPTHBIX CPEACTB (aBTOMOOWIICH, TpEHJIepoB, Tiaradeil, aBTo-
NOTPY3YMKOB, CAMOXOAHBIX MOJBEMHBIX KPAHOB U T. I1.) HA KEJIE3HOIOPOKHBIE
U aBTOMOOWJIbHBIE TTApOMBI, cyaa Tumna Po-Po, KOHTeHEpOBO3bI U IpyTHE Clie-
HAAIM3UPOBAHHBIE CyIA.

Cxembl IBapTOBKH JIArOM M KOPMOIi N300pakeHbl Ha puc. 2.2.
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Puc. 2.2. CxeMbI IBapTOBKH:
@ — J1aroM K Ipuyaily; 6 — KOpMOi K mpuyainy:

1 — xHexT; 2 — KUIOBas IJIaHKA; 3 — IBAPTOBHBIN - KITF03; 4 — TOTTOTHUTEITLHBIN
KOPMOBOH MPOJIOJIbHBIN IIBAPTOB; 5 — KOPMOBOMW IPO/I0JIBHBIN IIBAPTOB; 6 — KOPMOBOM
NPYKUMHOM IMIBapTOB; 7 — HOCOBOM IITMPUHT; 8 — KOPMOBOM MIMPHUHT; 9 — HOCOBOH
NpHXUMHOM mBapToB; 10 — HOCOBOH MPOIOJIBHBIN - MIBAPTOB; 11 — 1OMOMHUTENBHBIN
HOCOBOH TIPOJIOJIEHOM MIBAPTOB; 12 — KOPMOBO¥! MpaBkIii IIBAPTOB;

13 — xopMOBoOIi cpenHmit mBapTOB; 14 — KOPMOBOI JIEBBII IIIBAPTOB
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[[IBapTOBHOE YCTPOICTBO OXBATHIBAET CIECAYIOUIUE U3JIETUS U MEXaHU3MBI:

IIBapTOBBI — THOKHUE CBSA3M B BUJE KAHATOB CTAJbHBIX, PACTHTEIIbHBIX
WIM U3 CUHTETHMYECKUX BOJIOKOH. Pa3mepsnl, MaTepual, U3 KOTOPOrO OHU H3TO-
TOBJICHBI, 1 TPOYHOCTHBIE XAaPAKTEPUCTUKU IIBAPTOBOB SIBIISIOTCS MCXOJIHBIMU
JAHHBIMHU JUIsI BBIOOpA THUIOPA3MEPOB OCTAJNBHBIX W3JEIU W MEXaHHU3MOB
IIBAPTOBHOTO® yCTPOHCTBA.

KHeXTbI—C/IBOCHHbBIE WM OJMHOYHBIE METAJUIMYECKHE, LIMJIMHIPUYECKUE
TyMOBI, IPEIHa3HAYCHHBIE JUISl 3aKPEIJICHUS] HA HUX [IBAPTOBHBIX KAHATOB.

KunosBple VIAaHKH, POYJIbCHI, INBAPTOBHbIE KJIO3bI — U3/1EIUs, IIPEIHA-
3HAYEHHBIE JUIsl M3MEHEHUS HAIMpaBJICHUs IIBapTOBOB, OOECHEYEHHUS MPOXOoAa
nocieAHuX 4yepe3 (HambiOopT, KO3BIPHKH, JIEEPHOE OTpakICHUE U MPEeaoXpa-
HEHUS WX OT Meperu0oB U NepeTHpaHus Ha KpOMKax OOpTOB U TUTAHIIUPEN.

CTonopsl MBAPTOBHBIX KAHATOB — MPUCIOCOOJICHUS JJII BPEMEHHOTO
KpEIUIEHUs 1IBapTOBOB IIPU MEPEHOCE UX ¢ 0apabaHOB LIBAPTOBHBIX MEXaHU3-
MOB Ha KHEXTHI.

BbIoIIKH — MEXaHU3MBI € BPAIIAtOIIMMUCS TOPU30HTATBHBIMUA UIIA BEPTH:-
. HbIMU OapabaHaMu JUIsl XpaHEHUs IIBAPTOBHBIX KaHATOB.

BbankeTbl — pelieTyaThie IUIOMIAIKKU JIJII XPAaHEHUSI CBEPHYTHIX B OYXTbI
TUTEIbHBIX WM CHHTETHYECKUX IIBAPTOBHBIX KAHATOB OOJIBIION OKPYXKHOCTH.

IIIBapTOBHBIE MEXaHU3MbI — LINTWIH U JIEOEIKH, C TOMOLIBIO KOTOPBIX BbI
paroT IIBapTOBBI, MOATATMBAIOT CYJHO K MpUYaly WM NEPETATUBAIOT BAOJb
npuyajga. B xauecTBe MIBAPTOBHBIX MEXAHM3MOB HCIIOIB3YIOT U APYTHE NaIyo
MEXaHHU3Mbl, UMEIOIIHE IIIBAPTOBHBIE OapadaHbl (Typauku).

JIng momavyu Ha mpuYal WM HAa JPyroe CyJHO IIBapTOBOB, CyJaa Tak-
&Ke: OpocaTellbHBIMU KOHIIAMH C JIETOCTAMHU (HEOOJIBIIMMH MELIOYKAMH C
MECKOM, OIUIETEHHBIMM Ka0oJKaMH KaHaTa), MPOBOJHUKAMH — JIETKUMU
MPOYHBIMU KaHATAMU, MPUCOCAUHSIEMBIMH K TSKEJBIM IBAPTOBAM JJIsl BbI-
OupaHus MOCIEIHUX JUHEMETAMU — U3JICTUAMU JJIs M0JIa4u IIBApPTOBOB Ha
00JIbIIME PACCTOSIHUS MPU MOMOIIHU JIMHEH, 3a0pachiBa€MbIX PaKETOM.

Bo wuszbexxaHue MNOBpEXIEHUN KOpIyca W HAJACTPOEK CyIHa BO BpeMs
IIBapTOBOK B MOPTax, Ha peiax U B OTKPHITOM MOpE, IIPU BO3ACHCTBUU BOJH U
BETpa, MPUMEHSIOT KPAaHLEBbIE YCTPOMCTBA (KECTKUE M MSITKHE KpaHILIbl, MPU-
BaJIbHbIE OPYChsl, @ TAKXKE YCTPOWCTBA ISl UX 3aKPEIJICHUS M MOCTAaHOBKH 3a
oopT).

[IIBapTOBHOE YCTPOMCTBO TOJKHO 00ECIIEUNBATD:

® TIOJTSATHBAHHE CyJHA JJAaroM K IMpHUYaily MpH OT)KUMHOM BeTpe /10 6 Oai-
JIOB;

® pEryJupoBaHUE JUIMHBI paboyeil 4YacTu IIBapTOBOB NPU H3MEHEHUU
OCaJIKM CyJHa, 3aKPEIUVIEHHOT0 y MpHYaia, Uiu Npyu NEPEMEHHOM YPOBHE BOIbI
B aKBaTOpUU (OTIIMBBI, IPUITUBBI);

® BpPEMEHHOE KpEIJIEHUE CTOMOpaMu HIBAPTOBOB MPH MEPEHOCE MOCIIE-
HUX TypadeK MIBapTOBHBIX MEXaHM3MOB Ha KHEXTHI (JAMaMeTp IIBapTOBOB
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ooJiee MM);
e 0E30MaCHOCTh M YJOOCTBO MPOBEACHUS .IIBAPTOBHBIX OMEpallnii; Mexa-
HU3AIMIO ¥ aBTOMATU3AIIUIO IIIBAPTOBHBIX OIEpaIuii.

2.3. OBIIIASI XAPAKTEPUCTHKA BYKCHPHBIX YCTPOUCTB

[Ton OyKCUPOBKOMW CYZOB M Pa3IMYHBIX MJIaByYUX OOBEKTOB MOHUMAIOT UX
HepeMeIlleHNe 3a CUeT WCIOJIb30BaHUs TIAru Jpyroro cynsa. Kommiekc mexa-
HU3MOB U CYJJOBOT'O 00OpYyIOBaHUS, HEOOXOIUMBIX JIJIsl TOTO, Ha3bIBAECTCA OVK-
CUPHBIM YCIPOUCBOM.

DneMeHTbl OYKCHUPHOIO yCTPOMCTBA JOJIKHBI OBITh Ha KaXKJIOM Cy/HE.

B cocraB 00611ecy10B0ro OyKCUpHOTO YCTPONUCTBA BXOJIAT:

— OyKcHpHBIE KaHATbI — THOKUE CBSI3U, C TIOMOIIBIO KOTOPBIX OYKCHPY-
IOIIEE CYJJTHO COEUHAETCS C OYKCHUPYEMBIM;

— OyKCHpHBbIe KHeXThbI — JBOMHbIC IUIMHAPUUYECKHE TyMOBI ISl 3aKpeTi-
JeHusi OyKCUPHOTO KaHaTa Ha CyJIHE W BOCHPHITHS JACUCTBYIOIIETO B HEM HATS-
KEHUS;

— JAep:KaTesiM OYKCHMPHOI0 KaHATA — IMPHUCIIOCOOJICHUS Ul HaJleKHOTO
3aKperieHuss Ha OyKCHUpYeMOM CyJHE OYyKCHPHOrO KaHaTra, a Takxke Juisl Oe3-
OTIaCHOM €ro OT/Aa4yM Kak IMoJl Harpy3Ko#, Tak U MpH €€ OTCYTCTBUH;

— OyKCHpHBbIE KJI0O3bl — KOHCTPYKIHMH OOECIeYMBAIONINE W3MEHEHHE
HampaBleHUs OYKCHPHOTO KaHaTa W OECTIpEensTCTBEHHBIH MPOXOJ €ro uepe3
KOPITyCHbIE KOHCTPYKLUU;

— BBIOIIKM — MEXaHWU3Mbl, OOECIEUMBAIOLINE XpaHEHHUE, TPaBJICHUE U
BbIOMpaHNe HEHArpy>KEHHOT0 OYKCUPHOTO KaHaTa;

— OaHKeThl — JEpEBSHHbIE pelleTyaThle UIOUIAJAKH JIJIs XpaHEHHUs OyK-
CUPHOTO KaHaTa.

Puc. 2.2. CniocoOb1 OYKCUPOBKH CY/IOB:
a) KUJIbBaTEpPHBIN c110cO0 OYKCHPOBKH CY/IOB;
0) OykcupoOBKa J1aroM; B) OyKCHUpPOBKA TOJIKAHUEM

B 3aBucHMOCTH OT paiioHa W YCIIOBUM NMpOBeACHUs OYKCUPHBIX Omepanui
OYKCHPOBKH OCYIIECTBIISIIOTCS Ha JJTMHHOM KaHate (MOpCKHE), Ha KOPOTKOM Ka-
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Hate (MOPTOBBIC, MPU OYKCUPOBKE CYJHA B CIUIOYEHHOM JIbIY), BIUIOTHYIO (B
CIIO’KHBIX JICJOBBIX YCIOBHSIX (DOPIITEBEHh OYKCHPYEMOTO CyIHA BBOJHUTCS B
KOPMOBYIO BBIEMKY JieJiokoJia). CriocoOOM TOJIKaHUsI OYKCUPYIOT HECAMOXOTHbIE
CyZla Ha peKax W BOAOXPaHWIUIIAX, MOPCKHE Cy/la TIPH IIBAPTOBHBIX OIEPAITUSIX.
Mopckue OyKCUPOBKHM OCYIIECTBIISIOTCS KUJILBATEPHBIM criocoooMm (puc. 2.3, a),
KOTOPBIH JIOMYCKAET CYIIECTBEHHOE B3aMHOE MEPEMEIICHHUE CY/IOB.

2.4. OBIIIASI XAPAKTEPUCTHKA T'PY30BBIX YCTPOHUCTB

Kanaccuduxanuss rpy3osB. ['py3sl, nepeBO3UMbIE MOPCKMM TPAHCIOPTOM,
JEJSITCS Ha JKHUJIKKE, HACBIITHBIE WJIM HaBAJIOYHbIE, JIECHBIC, TEHEPAJIbHBIE.

Kunkue rpy3nl B OOJBIIMHCTBE CBOEM MEPEBO3STCS HAJIMBOM Ha CIICIH-
aNbHBIX CyJaxX — TaHKepax. VX morpyska u pa3rpy3ka OCYLIECTBISIOTCS IPY30-
BBIMH CUCTEMAaMHM, NMPOCKTUPOBAHUE U OCOOEHHOCTU 3KCIUIyaTallUd KOTOPBIX
COCTABJISIFOT COAEP/KAHUE OJTHOTO U3 PA3EIIOB CAMOCTOATEIBHOM CIEUaIbHON
JUCLUIIIMHBI — CYJIOBBIE CUCTEMBI.

HacbinHble WM HaBaJO4YHbIE TPy3bl B OCHOBHOM 00pa3yloT yCTONYH-
Bble TI0 00BbEMY W HAIIPaBJICHUIO TPY30BbIE MOTOKU. B 3Ty Kareropuio rpys3os
BXOJST ChIpbe (Yrodib, pyJa, CIIaHIbl), MPOIYKLHs, TOJYyYEHHAs] B PE3yJIbTaTe
POMBINIICHHON TiepepaboTku 166 chipbs (KOKC, pyAHbIE KOHIIEHTPATHI, YA00-
pEHUs, COJIb), CTPOUTENbHBIE MATEPUAIIBI.

JlecHble rpy3bl, IEPEBO3ZUMbBIE MOPEM, — ITO KPYTJIbIHA JIEC, MUTIOMATEPH-
anbl, U3EeNUs U3 JepeBa. B 3aBUCUMOCTH OT BIAKHOCTH JIPEBECHHA MOXKET
OBITH TPAHCTIOPTHOM (BJIAXKHOCTH 110 22 %) u chipoii (cBbimie 22 %).

I'eHepajibHBIH IPy3 K3-3a OOLIMPHON HOMEHKJIATYphl NOJpa3AessieTcs Ha
CJIEIYIOLIUE TPYIIIIBL:

- OOBIYHBIN reHepaTbHbIN I'PY3 (TPy3 B YIIAKOBKE Maccoi 10 3 T);

- CIIeUaIbHbIN T€HEPANIbHBINA IPy3 (FPYy30BOE MECTO UMEET MACCy CBBIILIE
3 T wiu GoJbiue rabapuThi).

ITopToBbIe U Cya0BbIE IPY30BbI€ YCTPOMCTBA

K rpy30BoMy yCTpOHCTBY CyJHa OTHOCUTCSI KOMIUIEKC 00OpYAOBAHMS, ME-
XaHU3MOB U KOHCTPYKUHUN, 00ECNEeYNBAIOIIMX MOTPY3KYy M pasrpy3Ky cyAHa, a
TaKXXe NEPEMEILEHNUE TPY30B BHYTPHU HETO.

[Io nmpuHUMITY AEHUCTBUS Pa3INYatOT IPY30BbI€ YCTPOMCTBA HEMPEPHIBHOTO
Y NIEPUOAUYECKOIO AeUCTBUs. ['py30BbIE yCTPOMCTBA HENPEPHIBHOIO IEHCTBUSA
(JleHTOYHBIE W LIETIHBIE TPAHCIIOPTEPHI, THEBMATHUYECKUE U IITHEKOBBIE IEPErpy-
KaTelld, 3JIeBaTopbl) 00ECIeYNBAIOT HEMIPEPHIBHBIA MOTOK Ipy30B. Takue rpy-
30BBbI€ YCTPOWCTBA NPUMEHSIOTCS I NEPETPY3KM HACBHIIMHBIX M HABAJOYHBIX
I'PY30B.

OyHKIMOHUPOBAHUE TPY30BBIX YCTPOMCTB MEPUOAUYECKOTO JIEUCTBUS Xa-
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pakTepusyercs pabouuM LMKIOM, BKIIOYAIOIUM padounii X0/ (mepeHoc rpy3a)
U XOJIOCTOM X0/ — BO3BpAIICHUE TPYy303aXBATHOIO 3JIEMEHTA 32 OUEpPEAHON map-

TUel rpy3a. OCHOBHBIE BUJIbI TPY30BBIX YCTPONCTB MEPUOIUYECKOTO IEHCTBUS —
CYJIOBBIE CTPEJIbl U KPAHBI.

19

Puc. 2.3. BapuaHT 0OCHACTKH JIETKOH TPY30BOH CTPEIIBI:

1 - rpy3oBas MauTa; 2 - BEpTIIIOT LINO0pPa; 3 - BEPTIIIOT TONEHAHTA; 4 - CTpena; S - Bpe3HOH
00yx; 6 - 00yX OTTSDKKH; 7 - BUJIKA IIITOPa CTPEIIbI; 8 - 0Ch BepTiiora; 9 - oboiima
HarnpasJsionero ooyxa rpysosoro mkenrens; 10 - o0yx Tornenanra; 11 - rpyzoBas nebenka;
12 - rpy30Bo#i mIKeHTENb; 13 - HanpaBISFOIIUH (OTBOAHOI ) OJIOK TPY30BOTO MIKSHTEIS,
14 - HanpaBnstoIIas rpy30Boro mkeHTens; 15 - rpyzoBoii 610k; 16 - koymr; 17 - cko0a;
18 - Bepumror; 19 - rpy3o0Boii rak; 20 - memHoi CTONop TomeHaHTa; 21 - TpeyroipHasl IJIaHKa,
22 - Typauka nebenku; 23 - jonapb TONEHaHTa; 24 - ToneHaHT; 25 - HanmpaBISONNi 670K
TOTICHaHTa; 26 - KaHudac-010k; 27 - Tab OTTHKKH; 28 - nedeaka oTTsHKKH; 29 - X010BOM
KOHeI[ Tpoca Tajei oTTsukkH; 30 - HuKHMM 010K OTTSHKKH; 31 - BepXHUil 610K OTTSKKY,
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32 - ymiko; 33 - MaHTBUIb OTTSDKKH; 34 - Koy, 35 - 00yX ¢ KpyTJIoil mpOyIIHHON

10

18

22

18

Puc. 2.4. [TanyGHBIH OJHONOBOPOTHBINA KpaH:
1 — xosloHHA KpaHa;; 2 — KpyT OIOPHO-TIOBOPOTHBIH; 3 — MOBOPOTHAs YacTh KpaHa,

4 — TUAPOLMIIMHAP U3MEHEHUS BhIJIETA CTPEIIBL; 5 — IoOMeIeH e i MeXaHM3MOB KpaHa,
6 — kabuHa yrpaBieHus; / — HOJIINIHUK IITopa cTpeibl; 8 — cTpena; 9 — MapKUpOBKa;
10 — 3amuTHbI aucT; | | — cromopHas tianka; 1 2 — 3ammTa Tpoca OT Cra aHus
co mkuBa; 13 —rugpomotop; 1 4 — neGenka Mexanu3zMa noabema rpysa; 15 — rpyzosoit
HIKeHTeNb; 16 — TpocoBbIii naTpon; 17 — koymr; 18 — ckoba Takenaxnas; 19 — nmporuBosec;
20 — Beptumtor; 21 — coeTMHUTENBHOE 3BEHO; 22 — 11eTlb; 23 — IPy30BOii rak

Crtpenbl UMEIOT Psii NPEUMYLIECTB: MPOCTHI U AEMIEBHI, JOMYCKAIOT padboTy
MaJOKBaTU(UIUPOBAHHBIM MEPCOHAIIOM, BO3MOXKHA padoTa Ha peiijie npu He-
OonpIol Kauke. ['py30Bble KpaHbI SIBISIOTCA 00Jiee CIOXKHBIM U JIOPOrOCTOSI-
UM TPY30MOAbEMHBIM CPEJICTBOM, YEM CTPEJIbI; K TOMY K€ OHU MEHEEe HaJIexk-
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HbI Mpu paboTe B YCIOBUSIX BOJHEHHUS U KpeHa. B kauecTBe BHYTPHUCYAOBBIX
IPY30BbIX CPEACTB, 00ECIECUUBAIOIIUX MMEPEHOC IPy3a C OAHON NanxyObl HA JpYy-
I'YI0, UCTIOJIB3YIOTCA TUMTHI U TOTBEMHUKH.

2.5. OBIHAA XAPAKTEPUCTUKA
CITACATEJIBHBIX CPEJICTB CYJIHA

CnacaTenbHBIM YCTPONCTBOM HA3bIBAETCS KOMILUIEKC CYJOBBIX CIacaTellb-
HBIX CPEJICTB U YCTPOMCTB JJIsl UX XpaHEHHUS W CIycka Ha Boay. KoHcTpykuuu
CIacaTeNIbHbIX CPEJCTB, UX KOJMYECTBO U Pa3MEIIECHUE HAa CyIHE PerjlaMeHTH-
pytorca IlpaBunamu  Mopckoro Perucrtpa cygoxoiactBa U TpeOOBaHUSIMHU
MexayHapoIHON KOHBEHIIMH 110 OXpaHe YeJIOBEYECKUX KU3HEH Ha MOpE.

Bce cnacarenbHbie cpencTBa JENSATCS HAa CPElICTBA KOJUIEKTUBHOIO M WH-
JVBHUAYaJbHOTO TOJIb30BaHMs. K MEPBBIM OTHOCATCSA CcHAcaTEIbHbIE HUIIOIKH,
IUIOTHI U IIJIaBy4He TPUOOPHI; KO BTOPHIM - ClIacaTelbHbIE KPYTH, KUJIETHI U KO-
CTIOMBI-KOMOWHE30HBI.

OCHOBHBIE U3 CITACATENIbHBIX CPEACTB - HUTIONKHU U IJIOThI, PACCUUTAHHbBIC
Ha JJIMTEIbHOE MOAIEPKaHNE JIFOAEH BHE BOJABI U 3alIUTY UX OT HenoroAbl. OHU
UMEIOT OIpejielieHHOE CHA0KEeHKE, BKIII0Yas 3arac MpOBU3UU U CPEACTBA CBA3H,
MOT'YT NIEpPEABUTATHCS C TIOMOIIBIO BeCell, BUHTA WK napyca. OcTajibHbIE Cpejl-
CTBa MpEeAHA3HAUYCHBI JJIsl KPATKOBPEMEHHOIO MOICPKaHUs JIIOAEH Ha BOJE 10
noJa4v UM MOMOIIIH.

Hopmbl cHabGxeHusi cracaTelIbHbIMU CpPEJCTBAMU YCTAHABIMBAIOTCS B 3a-
BUCUMOCTHU OT paiioHa IUIaBaHUS W TUIA cyaHa. Hampumep, Ha maccakupCKux
CyJlax HMUTIONKH KaKJI0T0 00opTa JAOHKHBI BMemaTh He MeHee 50 % Bcex uieHoB
HKUIAXKA U MTACCAKUPOB Ha cyaHEe. Ha rpy30BbIX Cyax MUTIONKH Kaxa0ro 6opTa
nosokHbl BMeraTh 100 % Bcex 4JIGHOB DKHUITaKa U IMacCaKUPOB.

CnacaTenbpHble NUTIONKA Pa3MENIAIOTCS B pallOHE KUJIBIX HAJCTPOEK Ha
BEpXHEH, IUTIOMOYHOM, nanyoe cynHa. X pacnosnaraior, Kak MpaBUiio, CAMMET-
PUYHO 110 000MM OOpTaM, OJTHOPSAIHO U B OJUH sIpyc. Ha HEKOTOPBIX MabIX Cy-
Jlax JIOMyCKaeTCsl YCTAaHOBKA OJIHOW IIUTIONKH; €€ pacloJiaraloT B AUaMETpalib-
HOM TIJIOCKOCTH WJIM C OJHOr0 OOpTa, HO Tak, 4YTOObI 00ecreurBaIach BO3MOXK-
HOCTb CIlycka ¢ o0oux OopToB. Ha Tankepax B JuaMeTpalibHOW IJIOCKOCTHU B
KOpPME yCTaHaBJIMBACTCS 3aKpbiTas cOpachiBaeMas ILTIONKa (puc. 2.5).
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Puc. 2.6. CnacarenpHas IITIONKA HA TPABUTAITMOHHBIX MUTIOITOATKAX
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2.6. OIPEJAEJEHHUE CYJOBOT'O CHABXEHMUS 110 ITPABUJIAM
MOPCKOTI'O PETUCTPA CYJOXOACTBA

2.6.1. TeopeTnueckuii pazaen

B cootBerctBuu ¢ [lpaBunamu MPC sikopHOe, IBApTOBHOE U OYKCUPHOE
CHa0XEHHUE MOPCKHUX CYJOB OINpPEAECISETCS B 3aBUCUMOCTU OT XapaKTEPUCTUKU
cHaOxenms [1, gacts 3, . 3.2, m.3.2.1].

XapakrepucTuku cHaO:xkeHuss NC Bcex Cy0B, KpOME IJIABYYHX KPAHOB U
OyKCHpOB, onpeensercs mo Gopmyre

N.=A”+2Bh +0,1A, (1)

rae A — o6beMHOE Bogou3MeENIeHNe cyaHa mpu ocaake o JII'B, m?;

B — mupuHa cyaHa, M;

h — Beicota ot JII'B 10 BepxHel KpOMKH HACTHIIA MATyObl CAMOM BBICOKOM
pyOKH, M, KOTOpast onpeAesercs no Gopmyse

h=a+3h;, (2)

rae a — paccrosiHue ot JII'B 10 BepxHel KpOMKH HACTHJIa BEpXHEH NamyObl, y
OopTra Ha MUIETh MTIAHTOYTE, M (CM. puc. 2.7);

hi — BeIcOTa B TMaMeTpalIbHON IIOCKOCTH KaXJIOTO spyca HAJICTPOUKH HITH
pyOKu, umeromien mmpuny oosnpinyio, yem 0,25 B, m.

[Ipyn Hanuuuu Mo JUIMHE CyJHa ABYX WA Oo0Jiee HAACTPOECK WU PYOOK,
YUUTBIBAE€TCSI TOJIBKO OJIHA HaJCTpOMKa WM pyOKa paccMaTpuUBaeMoro spyca,
uMeronias OoJbIIYIO0 HIUPHUHY.

Jns camoro HrbkHero sipyca hj uamepsiercs B 111 ot BIT mnm, npu Hanuyun
y BII ycTyna, oT ycioBHOM JIMHUH, SIBISIOLIEKCS ITpoAosnkenueM BII.

[1pu onpenencHuu h y9uThIBaTh CEATIOBATOCTD U TUPPEPESHT HE TPEOyeTCs.

hi

©
| JIIBJI

il

Puc. 2.7. OnpenesieHre BRICOTHI HAJICTPONUKH WITH PYOKH
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A — Iomaae NapyCHOCTH B mpeesnax JMHbl cyaHa L, cuuras ot JII'BJI,
M2 Ilpu ompezneneHUn A y4YWTHIBATh IUIONIAJ(b MAPYCHOCTH TOJBKO KOpITyca,
HAJCTPOEK M pyOOK mmupuHoi 6ojee yem 0,25B (puc. 2.8).

L — nnuna cynHa, uaMepenHas kak 96 % nnunbel o BJI, mpoxonsimeit Ha
BBICOTE, paBHON 85 % HamMeHbIIEW BBICOTHI OOpTa, WM JJIMHA OT IMEPEIHEH
KpOMKH (OpIITEBHS 10 ocu OGamiepa pyss mo Toit ke BJI, B 3aBucuMocTH ot TO-
ro, 94TO OOJIBIIIE, M.

MauTel, Tpy30BBIE CTpEJbl, TaKelax, JEEPHOE OTPAKICHHE, a TaKKe
baapmOOpPT U KOMHHTCHI JIFOKOB BEICOTON MEHee 1,5 M MOTYT HE YUUTHIBAThCS:

A= Zlh 'hi, (3)
rae h; - BeicoTa i-ro sipyca HaacTporku,M; |i - mmiHa i-ro sipyca HaACTPOHKH, M.

Naéfiap u 6p +afol
I a O+~e0ou aaou

& fap

e 6p =anod
6+€0

aaou

hi

==
9 Q)

O

[——T7

—
_ — L oAesswei T —  —

T — —

N

L

Puc. 2.8. Omnpenenenue miom@aan napycCHOCTH KOpIyca
2.7. MOPAIOK BBIITIOJTHEHU S PABOTHBI

1. Onpenensercst xapakTepucTuka cHaOkenus cynna (cm. m. 1.1.1 teope-
THYECKOTO pa3jiena).

2. B 3aBucuMOCTH OT MOJIy4eHHOM XapakTepucTuku cHabxenus mo Ilpa-
BwiaMm MPC onpenensieTcs: 4UClIO U Macca CTaHOBBIX SIKOPEW U CTOMN-aHKEPOB;
KanuOp ¥ JJIMHA IeTeil ISl BCeX Cy/I0B, KPOME MJIaBKPaHOB U OYKCUPOB, OIpe-
nensercs mo Tabia. 3.1.3-1 [1, c. 31], no xapakrepuctuke cHaOxenus NC. J{is
Oykcupos o tada. 3.1.312 [1, ¢.33].

3. [To xapakrepuctuke cHadxenus u3 tadmui 3.1.3-1 wm 3.1.3-2 [1, ¢. 31
- 33] BeIOMpaeTCs UIMHA U Pa3phIBHOC YCHIIME IIBAPTOBHBIX KAaHATOB, JJIMHA M
pa3phIBHOE YCHIINE OYKCHUPHBIX KaHATOB.

B kauecTBe OCHOBHBIX Ha CyJax MPUMEHSIOTCA sikops: Xoiuia, ['py3oHa u
anmupanteiickue. KoHCTpyKIns, rabapuTHBIC pa3Mepbl U MacChl 3THX SKOPEH
CTaHAapTHU30BaHbI, JIOJDKCH OBITh MIPUHSAT CTAHIAPTHBIA SKOPb, Macca KOTOPOTO
ynosietBopsier MPC [1, c. 31 - 33], ognako, 3-i 3amacHO# SKOPh MOTYT HE
UMETh Cy/la OrpaHMYCHHBIX paioHoB miaBanus, Rl, R2, R2-RSN, R2-RSN(4,5),
CMEIIAaHHOTO palioHa TUIABaHUSI PEKa-Mope C yJaajJeHueM OT Oepera MeHee
50 MuIh.
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OnpenesieHue pa3MepoB IKOPHBIX Henel

Ienu mOoMKHBI KOMILIEKTOBATHCS M3 OTIACIBHBIX CMBIYEK, JIMHON HE 00-
nee 27,5 M u He MeHee 25 M. CMBIYKH, B 3aBUCUMOCTH OT UX PACIOJIOKEHUS B
HEMU JEIATCS Ha SKOPHYIO, KPEISIIYIoCsS K SIKOPIO; MPOMEKYTOUHYIO; KOPEH-
HYI0, 3aKPEIJICHHYIO K YCTPOUCTBY IS OTJA4YH SKOPS.

OOmas anuHa OBYX 1enei, BeiopanHas no IIpasunam MPC npezacrasnser
co00ll CyMMapHYIO JUIMHY TOJBKO MPOMEKYTOYHBIX CMBIUEK, B YKa3aHHYIO
JUTMHY HE BXOJIHT.

Kaxxnmass mpomexyTodHasi CMBIYKa, JOJKHA COCTOSITh M3 HEUETHOTO KOJIW-
YECTBA 3BEHBEB, CIIEOBATEIIBHO, MTOCIIE BHIOOPA CTAHIAPTHOW METH HEO0OXO0IU-
MO YTOYHHUTH JUTMHY CMbIYeK (Tab:. 1).

Pacuer niuHbBI IPOMEXKYTOYHON CMBIYKH CBOJIUTCS B TaO. 1.

Tabnuna 1 - Onpenenenue ITUHBI MPOMEKYTOYHOU CMBIYKU

OmnpenensieMble
Pedl Dopmyiibl IIpumeuanue
BEJTMYNHEI
PacueTtnoe d — xanmuOp menu, Mm;
KOJINYECTBO 3BEHLEB B Z = 25000/4d Z — OKpYTJIseTCs 10 LEeNOoro HeuerT-
CMBIUKE HOI'O YHCJIa
JInmiHa CMBIYKH, M lew = (zd+2d)/1000 <27,5

L — obmas nnuna neneit mo I[pasu-
nam Peructpa, m

Z okpyrisieTcs A0 OOJbILIEro Leso-
ro 4yucia

OOmee  KOIMYECTBO
POMEKYTOUHBIX Zry =L/ ey
CMBIUEK

YTouHEHHas JJIMHA
IIEIIH, M

L:ZZ'ICM

5. KonmuecTBo MIBapTOBOB YTOUHSETCS B 3aBUCHMOCTH OT OTHOIICHUS
TUIOINAAM TIAPYCHOCTU K Xapakrepuctuke cHaOxkenus [1, c. 31]. [nsa cynoB y
koTopsix A/NC Gosnee 0,9 yncio MIBapTOBHBIX TPOCOB JOIKHO OBITh YBETUYCHO
110 CPaBHEHHIO C BEIOPAHHBIM

Ha 1 mT. — s cynos, y kotopsix 0,9 < A/Nc <1,1,

Ha 2 mT. — U1 Cy10B, y KoTophix 1,1 < A/Nc <1,2,

Ha 2 1T. — JUIst CyZ0B, Y KoTopbix A/NcC <1,2.

6. Ilo pa3pbIBHOMY YCHUJIMIO KaHaTa, B L[EJIOM, NMOAOUPAIOTCS CTaHAApTHBIE

IIIBAPTOBHBIC KaHATHI, NMPUBEJCHHBIC B CIpaBo4YHON nureparype [4, c. 307 -
312].
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7. B 3aBUCHMMOCTH OT IMaMeTpa CTAIBHOIO KaHaTa UM OKPYKHOCTH pac-
TUTEJIBHOTO KaHaTa BBIOMPAIOTCS CTAHIAPTHBIE JJIEMEHTHI IIBAPTOBHOTO
YCTPOMCTBA: KHEXTHI, KATIOBBIE MJIAHKH, BHIOIIKH, IIBAPTOBHBIE KIIFO3bI, OCHOB-
HbIE pa3Mephl KOTOPBIX MpeAcTaBiieHsl B [4, ¢. 312 - 345] wu B mpui1. A HacTos-
X METOAUYECKUX YKa3aHUU.

8. PexomenayemMoe 4HCIIO KHEXTOB OIpenesseTcs mo 1adn. S5 mpuwi. A u
YTOYHSCTCS B 3aBUCUMOCTH OT CIieIMUKaIlMU JaHHOTO cyaHa [5, ¢. 263].

9. OOmasi KOMIIOHOBKA IIBAPTOBHOTO YCTPOMCTBA BBHIOMPACTCSI COTIACHO
pexomenmarusaMm [4, ¢. 293 - 302].

2.8. ”THAUBU Y AJIBHBIE 3AJIAHUSA

WNuauBHIyalbHbIC 33aHUs — TJIABHBIC pa3MEPEHHss U OCHOBHBIE XapakKTe-
PUCTHKH CYyJHA, JJI1 KOTOPOTO MPOU3BOISATCS PACUCThl, CTYJCHT BbIOUpPAET JIJIs
KOHKPETHOTO apXHUTEKTYPHO-KOHCTPYKTHBHOTO THIIA CyJHA IO YKa3aHHUIO Ipe-
nojaBatens u3 npuwi. B (tabn. B.1, B.2, B.3).

2.9. COAEP)KAHUE OTYETA

OT4eT 1Mo MPaKTUIECKOM pabOTe MOIDKEH COACPKATh CICAYIONINE Pa3/IeIbl:

1. MHcxomHble pJaHHBIC: KpaTKas XapaKTepUCTHKA apXUTEKTYPHO-
KOHCTPYKTUBHOTO THIIa CYJHA, JJISI KOTOPOTO IMPOBOIATCS PACUEThI, TJIABHBIC
pa3MepeHrs U OCHOBHBIC XapaKTEPUCTUKHU CyTHA.

2. PacyeTHy10 4acTh.

3. bubnuorpaduyecknii Ciucok.

Otuer BeIMOJHsAETCS ¢ coOmoneHneM Bcex Tpeboanuit ECKJL (I'OCT
2.206-96. TekcToBBIC JOKYMEHTHI).

2.10. KOHTPOJIBHBIE BOITPOCHI

1. TTo xkakoMy mapaMeTpy BbIOMpaETCs IKOPHOE CHaOX)eHue Cy1Ha?

2. Yto Takoe CTAaHOBOU SIKOPbH?

3. Uro Takoe cTom-aHkep?

4. [TepeyncnuTh TUITHI BCIIOMOTATEILHBIX CTOMIOPOB.

5. JlaTh XapaKTepUCTUKY Pa3TUIHBIX TUIIOB BCIIOMOTATEIBHBIX CTOTIOPOB.

6. [TepeurcIUTh COCTABISAIONMINE TPOMEKYTOUHON CMBIYKH SKOPHOM IICTIH.

8. Uto Takoe SIKOpHBIN KITH03?

9. Kakue KOHCTPYKTUBHBIE THUIIBI SKOPEW MPUMEHSIIOTCS B KA4ECTBE CTAHO-
BBIX?

10. TTo xkakomy mapameTpy BBIOMpAETCs MBAPTOBHOE CHaOKeHUE CynHA?

11. Yto Takoe KHEXT?

12. YUto Takoe KUmoBas miiaHka?
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13. IlepeyucauTh TUMBI KUTOBBIX TIAHOK.
14. JIaTh XapaKTepUCTUKY PA3TUYHBIX TUIIOB IIBAPTOBHBIX KJIFO30B.

15. Ha3nauenue u MecTo PaCIIOJIOKCHUS Ha CYAHC MIBAPTOBHBIX BBIOIICK.

16. Turbl KaHaTOB, IPUMEHSIEMBIX B KAUECTBE IIBAPTOBHBIX.
17. OcHOBHBIE CXEMBbI IIBAPTOBKU CYOB.
18. KoHCTpyKTHBHBIE OCOOCHHOCTH IIBAPTOBHBIX KHEXTOB.
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IIpakTueckasi padora Ne 3
CYAOBBIE CUCTEMbI. HABHAYEHUE. KIIACCUDOUKALIUA

3.1. HEJIb PABOTEI
1. U3y4uTh HA3HAYeHHE U KJIaccH(PpuKanuio o0mecy10BbIX CHCTEM.
2. I3y4uTh OCHOBHbIE€ KOHCTPYKTHBHbBIE 3JIEMEHTBI CYyJI0BBIX CHCTEM.

3.2. TEOPETUYECKUI PA3/IEJI

OrpomMHyI0 poJib B Oo0ecriedeHur O€30MacCHOCTH IIIaBaHUS, YCIOBUN OOH-
TAEMOCTH SKHITaXa, COXPAHHOCTH Tpy3a W OO0OPYIOBaHHS HUTPAIOT TPYyOOIpo-
BOJIHBIC YCTPOKNCTBA, MOTYYHBIINE HA3BAHUS CYIOBBIX CUCTEM.

CymoBoil cuCTeMOW Ha3bIBaeTCs MpeIHA3HAYCHHAs U BBIOJHCHUS
orpeeNieHHOW (DYHKIIUU CETh CIEIUATM3UPOBAHHBIX TPYOOIPOBOIOB C apMa-
TYpO#, OOCITYKMBAIOIIMMH WX MEXaHU3MaMH, IUCTCpHAMHU, armaparaMyd | TIPH-
Oopamu, CpeICTBaMU YIIPaBJICHHS U KOHTPOJISI HaJl HUMH.

CynoBbie cucTeMbl 00€CIIeunBaIOT Ha CyJax 00phOy 32 HEMOTOIUISIEMOCTh
CyJHa - yJaJeHUE BOJIBI U3 3aTOIUICHHBIX OTCEKOB, IPUEM I MepEeKaunBaHUC
BOJIHOTO 0ajuiacTa C LeJbl0 CIPSAMIICHUS TOBPEKACHHOTO CyAHa; 00phOy C 1o-
KapaMu Ha CyAHE, TMOJJepKaHue HEOOXOIWMON TeMIepaTryphl U BIAKHOCTH
BO3/IyXa B JKMJIBIX U CIIYXKEOHBIX TMTOMEIMICHHUIX CYyJHA - YCIOBHA OOMTaEeMOCTH;
10J1a4y MPECHOM M 3a00pTHOM BOJBI JIJIS OBITOBBIX HYXKI SKHITaXKa; YIaJICHUC
TPSA3HON BOJBI C CyJIHA; MOAAYy CKATOTO BO3MyXa; MOTPYy304YHO-PA3TPY30UHBIC
olepalyii Ha HAJIMBHBIX CY/aXx.

3.2.1. Knaccuukanusi cMCTeM 10 HA3HAYEHU IO

Bce cuctembl MOXKHO pa3fieuTh Ha MIECTh OOJBIITNX TPYIII, KaXaas U3 KO-
TOPBIX, B CBOIO OYEPEb, ACIUTCS Ha MOATPYMIIHI.

I. TpromHo-0a/LsIaCTHBIE CUCTEMBI

1. TptoMHBIE CHUCTEMBI YIAJSIOT 32 OOPT BOJY U3 OTCEKOB U TEM CaMbIM
o0ecrneunBalOT MOJIEpKaHUE 3alaHHOM IJIaBYy4yeCTU CyAHA B MpOlecce HOp-
MaJIbHOW IKCIUTyaTallMy WIK B aBapUUHBIX YCIOBUSIX. OCHOBHBIMU CHUCTEMAMH,
BXOJSIIIIUMU B 3TY TPYIIY, SBJISIIOTCS OCYUIUTENIbHAsl, BOJOOTIMBHAs, cllaca-
TEIbHAas.

Ocywumenvhas cucmema TpeIHA3HAUCHA JUIS yJajdeHusl 3a OOpPT BOBI,
MOTIABIIIEH BHYTPh OTCEKOB Yepe3 HEIMJIOTHOCTH CBAPHBIX IIBOB HAPYKHOU 00-
IIMBKA KOPITyca, 3a CUET OTIOTEBAaHUS HAPYXHOUW OOIIMBKH, BCIICICTBUE KOH-
JICHCAITMU BOJBI U3 BO3/AYyXa, MPU MBIThE NAIYy0 | JIp.
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Boooomnuenvle cucmemwvl CayxaT i yHaleHUs U3 OTCEKOB 3a 0opT
OOJBIIMX MAacC BOJIBI B cliydae MPOOOMHBI MOIBOJIHOM YacTH Cy/HA. DTU CUCTe-
MBI SIBJISIIOTCS OJIHUM M3 aKTUBHBIX CPEJICTB OOPHOBI 32 )KMBYUECTh Cy/IHA.

Cnacamenvhbie cucmemsl TPETHA3HAYEHBI JJI1 yJAICHUS OOJBIIMX Macc
BOJIbl U3 OTCEKOB MOTEPHEBIINX aBAPUIO U 3aTOHYBIIMX CyJ0B. CUCTEMBbI ycTa-
HABJIMBAIOT Ha CIELUAIBHBIX CyJax-cracareisx M jenokonax. OHH OCyHIECTB-
JSIFOT TIpYeM 3a00pTHOM  BOJBI, MEPEKadKy ee MO CYJHY U yAaJeHHE BOISHOTO
OarmacTa 3a OOpT U TEM CaMbIM 00ECTIEYMBAIOT U3MEHEHNE TTOCATKH, OCTONYHBO-
CTH, MOPEXOTHOCTH, XOJIKOCTH, OOUTAEMOCTH U APYTUX XapaKTEPUCTHK Cy/IHA.

2. bannacTHbie cUCTEMBI.

B a1y rpynmy oObeIMHEHBI CHCTEMBI TIOTPY)KEHUS W BCIUIBITHS, 3aMEIIle-
HUS TIEPEMEHHBIX TPY30B, KpeHoBas, AuddepeHTHas u OaimacTHas.

Cucmembl nocpysiceHus u 6Cnibimus MPeAHA3HAYCHBI ISl U3MEHEHUS TITy-
OWHBI TOTPYKEHMS IUIABYYUX JIOKOB, aBApUHHO-CIIACATENIbHBIX IOHTOHOB H
JPYTUX COOPYKEHUHU.

Cucmembl 3ameujeruss nepemMeHHbIX 2py306 CIyXKaT JJiA MOJJIepKaHUs T10-
CTOSIHHOTO TIJIaBy4Yero o0beMa Ha Cy/iax B MPOIIECCE UX IKCILTyaTalluH.

Kpenosvie cucmemsr 00ecriednBalOT HAKJIOH KOPITyca CyJHa B MOTEPEYHOM
IJIOCKOCTH, a Jughghepenmmuvle cucmemsvi — B TPOJIOIBLHON IIOCKOCTH C IETBIO
YMEHBIIICHUS WU CO3/IaHusl KpeHa U quddepenTa.

bannacmuvle cucmemuvr npeaHazHayeHbl AJid 00€CIEUEHUST HOPMAaJIbHOM
OKCIUTyaTalliil TPAHCIIOPTHBIX CYJOB, B YaCTHOCTH JJIsI M3MCHEHHS TIOCAIKH
(xpena, quddepenta, 0caaku) MOPOKHETO CyIHA U METALIEHTPUUECKON BBICOTHI
CyJlHa C TPY30M.

II. IlpoTuBOMOKAPHBIE CUCTEMBI.

OCHOBHBIM Ha3HAUYEHUEM NPOMUBONONCAPHBIX CcUCmeM SBISETCS OOHapy-
KEHUE M YHUYTOXEHUE MoXkapa Ha cynax. X oObMHO MOApa3AensioT Ha JBE
CJIEIYIONTUE TOJATPYIIBI: CUCTEMbl TTOKaPHOM CUTHAIW3alUU; MTPOTUBOIIOXKAP-
HBIC JIOKAJTN3aIIMOHHBIE CUCTEMBI.

1. CucteMbl IO’KapHOM CUTHATU3AIIHH.

K 310l moarpymnre OTHOCSATCA CHUCTEMBI PYYHOM, MOJIyaBTOMAaTUYECKOU U
aBTOMATHUYECKON cUTHaM3aIuu. [1o mpuHITUIY TeHCTBUS OHU MOTYT OBITh JTbI-
MOBBIE, DJIEKTPHUUECKHE, ONITUYECKUE

2. [IpoTrBOMOXKapHBIC JTOKATU3AMOHHBIC CHCTEMBI.

B ¢dynkmum BTOpO# MOATpYyNIBI BXOAWT YHHUYTOXKEHHE Odara Iokapa Ha
cyaHe. B 3aBucuMoCTH OT MPUHIMNA TYIICHUN MOXKapa CUCTEMBI Pa3IeIIOTCs
Ha CJIEIYIOLIUE BUIBI:

— OXJIOKJIAIOIIKE OYar MmoXkapa;

— M30JIMPYIOIINE pearupyrolire BeuecTBa OT 30Hbl TOPEHUS;

— pa30aBIIsIoNIME pearupyrolue BeecTBa B 30HE TOPEHUS;

— OCYUIECTBIIAIOIINE XUMHUYECKOE TOPMOXKEHUE PEaKIUU TOPEHHUS.
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B kaxaplii U3 yKa3aHHBIX BUJOB BXOJIUT HECKOJIBKO CHCTEM, pa3jinyaro-
nxcs paboueit cpenoi, KoTopasi BO3JIEUCTBYET Ha oyar noxapa.

2.1. Cuctembl BOASHOTO MOKAPOTYIICHUS U 3alUTHI:

a) BOJIOTYIIICHUE,

0) CIpUHKJIEPHBIC U IPCHUEPHEIE,

B) BOJIOpAaCIbUICHMUS,

I') OpOICHUE MOMEUICHUM,

1) OpOIIIEHHE TTePEOOPOK U KOHCTPYKITHH,
€) CHCTEMBI BOJISIHBIX 3aBEC.

2.2. CucTteMbl Tapora3oBOro MoKapoTyIICHUS:

a) CUCTEMbI NApPOTYIICHHUS;
0) YIJIEKHUCIIOTHBIE;
B) KUJIKOCTHBIC.
2.3. CucTtembl IEHHOTO MOKAPOTYIICHUS
a) XUMHAYECKYIO MEeHY, BO3yIIHO-MEXaHUUECKYIO.

III. CucreMbl MCKYCCTBEHHOI0 MHUKPOKJIMMATA.

Cucmema UCKYCCMBEHH020 MUKPOKIUMama 00eceunuBacT HOPMAIbHYIO
00UTaeMOCTh IyTEM COOTBETCTBYIOIIEH 0OpaOOTKM BO3JyXa B CYJIOBBIX IOMeE-
meHusXx. OHa mojapasensseTcs Ha HECKOIbKO BHIOB B 3aBUCHMOCTH OT Iapa-
METPOB M XapaKTEPUCTUK 00pabaThIBAEMOr0 BO3AyXa.

1. Cucmemvr 6enmunsyuy peAHA3HAYCHBI TIOIEPKUBATH OTPEICTICHHBIN
COCTaB BO3/yXa B CYJIOBBIX IIOMEIIEHUSIX MTyTEM 3aMEHBI €T0 3a00PTHBIM.

CucteMbl BEHTHIAIAH ACIIATCS Ha CHCTEMbI €CTECTBEHHONW M CHCTEMBI UC-
KYCCTBEHHOM BEeHTWJISIIIMU. CHUCTEeMa UCKYCCTBEHHOW BEHTUJISALIMM ObIBACT:

a) MPUTOYHAS,;

0) BBITSDKHAS;

B) IPUTOYHO-BBITSKHAS.

2. Cucmemvl omonjieHus CIyXaT JJi1 BOCIIOJHEHHS TIOTEPHU TeIia B CyJI0-
BBIX MOMEIIECHUSAX IMyTEM T0/Ia4i B HUX PA3IUYHBIX TEIUIOHOCUTEINEH, KOTOphIE
HEKOHTAaKTHBIM WJIM KOHTAaKTHBIM ITyTE€M HArpeBalOT BO3/yX BHYTPHU MOMeIIe-
HUs. B 3aBUCMMOCTH OT TEIUIOHOCUTEINSI, UCTIOIB3YEMOTO B CUCTEME, CUCTEMBI
OTOTUICHUS CIIATCS .

a) Ha CHCTEMBI TTapOBOTO OTOTLICHUS;

0) cUCTEMBI BOASTHOTO OTOTUICHUS;

B) CHCTEMBI BO3AYITHOTO OTOIJICHUSI.

3. Cucmemwl oxnadxcoenusi OCYIMIECTBISIIOT TI0/1a4y B CYJOBBIC TTOMEIICHHS
Pa3IMYHBIX XJIAJOHOCUTENICH, JCHCTBYIONUX HEKOHTAKTHBIM MU KOHTaKTHBIM
MyTEM.

Cucrembl OXJIAXKICHUS ICTISATCS:

a) Ha CUCTEMBI OXJIQXKICHUS KUJIBIX U CIIYKEOHBIX TTIOMEIIICHUIA;

0) cuCTEMBI OXJIAXKICHUS TIPOBU3UOHHBIX KJIAJOBBIX U PepIKepaTOPHBIX
TPIOMOB;

32



B) OXJIQXK/IEHUE MOPO3WIbHBIX KaMep.

4. Cucmemvl ocywenus 6030yxa NpeAHaA3HAYEHBI I TIOIJICP>KAHMS BIIAXK-
HOCTH BO3/[yXa B CYJOBBIX IMOMEIICHHUSIX Ha ONPEACIIEHHOM YpPOBHE C LIEJBIO
oOecrieueHus: COXPaHHOCTH TPY30B U YMEHBIICHUS HHTEHCUBHOCTH KOPpPO-
3uM Koprmyca cyaHa. OHM IensTcs:

a) Ha CUCTEMBI OCYIIIEHUS TPY30BBIX TPIOMOB CYXOTPY3HBIX CY/IOB;

0) cuCTeMbl OCyIIeHUs He()TEHATUBHBIX TaHKOB.

5. Cucmemsl pecenepayuu 6030yxa CIyKaT JUisl NOAIEPKAHUSI HOPMAIIbHO-
ro KOJIMYECTBEHHOTO COCTaBa BO3AyXa B M30JIMPOBAHHBIX OT BHEUIHEH Cpelibl
CYJIOBBIX ITOMEIICHUSX.

6. Cucmema xoHOuyuoHupogsanus 6o3dyxa TpelHA3HAaYeHa JUid aBTOMa-
TUYECKOTO MOJJIEPKaHUs B 3aKPBITBIX MOMEIICHUSIX BCEX WM OTIEIbHBIX Ta-
paMeTpoB Bo3ayxa (TeMIeparypbl, OTHOCHTEIbHON BIKHOCTH, YHCTOTHI, CKO-
POCTH JIBHKEHHSI BO3/yXa) B IESIX 00ECIICUeHHs ONTUMAIBHBIX METEOPOJIOTH-
YECKUX YCIOBUM, HauboJee OJIaronpusTHBIX IJisi CAaMOYYBCTBUS JIOJieH, obec-
MEeYEHUsS] COXPAaHHOCTHU I'py3a.

V. CanurapHble cucTeMbl OCYIIECTBISIOT MOAa4y OBITOBOM BOJIBI B IO-
MEIIEHUS U YAAJICHUE UCIIOJIb30BAaHHOM BOJIbI 32 00pT. OHM pa3iensioTcs Ha
JIBE TPYIIIIBI.

1. CucrteMbl BOJOCHA0KEHHUS, KOTOPhIE 00ECTICYMBAIOT MTOAa4y B Cy/10BbIC
nomerieHus Boabl. OHU TETATCS:

a) Ha CUCTEMbI IPECHOW MUTHEBOU BO/IBI;

0) CUCTEeMbI MBITHEBOM XOJIOJHOM BOJIBI,

B) CUCTEMBI MBITbEBOM TOpPSYEH BOJBI;

') CUCTEMBI 3a00pTHOMN BOJIBI.

2. CucTeMbl KaHaJTU3alNK, OCYIIECTBIISIIONINE yIalleHue UCIIOIh30BaHHON
BOJIBI 32 OOPT:

a) (anoBas;

0) crouHas;

B) CUCTEMA CITyCKHBIX TPYO.

3. Cucrembl BOASHBIX IIMTUTATOB.

V. Cucmemsi cocamoeo 6030yxa 00€CIIE€UUBAIOT MOJyUYEHHUE U TI0JIavYy CKa-
TOTO BO3AyXa K Pa3iMuHbIM MOTpeOuTensM. CKaThlii BO3AyX HCIONB3YeTCs Ha
CyJax B OCHOBHOM KakK DHEPrOHOCHTENh — pabodasi cpena, MMeromas omnpese-
JICHHYIO YJEIbHYI0 MEXaHUYECKYIO SHEPTHUI0, KOTOPasi MOKET MPOU3BOAUTD pa-
00Ty. B HHX BXOJST:

a) cucteMbl Bo3ayxa Huskoro (p = 0,1 MIla) naBnenus;

0) cpenuero (p = 0,1...3 Mlla) naBienus;

B) Bbicokoro (p =3 MIla) naBneHwus.

VI]. CnenuajJn3upoBaHHble CUCTeMbl He(DTEHAJIMBHBIX CYAOB IIpeaHa-
3HAUYEHBI JUTsl TIpueMa ¢ Oepera, pacrpeiesieHHsl TI0 TPY30BbIM IIUCTEPHAM U BbI-
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Ja4yu 32 OOPT CHEUUATIBLHOTO KUJIKOTO TPy3a, a TAKKE ISl 00ECIeUeHUs €ro co-
XPaHHOCTH U HOPMaJIbHOM 3KCIUTyaTalluy rpy30Bbix cucteM. K HUM oTHOCSTCS

1. I'pysosasa cucmema mankepa — OCHOBHasi CUCTEMA Ha HAJIMBHOM CY/IHE.

[Ipenna3nayeHa ajsi mpueMa U BBIKAYKH I'py3a B MOpTy. Bkitodaer B ceds
I'PY30BbI€ HAcOChl (OOBIYHO, IIEHTPOOEIKHBIE), TPYOOIPOBOIbI, KOMIIEHCATOPHI,
apMarypy, IpUeMHbBIEC YCTPOWCTBA B TAHKAX, pacHpeeIUTEIbHbIC yCTPONCTBA

2. 3auucmuasn cucmema. JlyonupyeT MOUTH MOJHOCTHIO TPY30BYIO CHUCTE-
My, HO MMEET JuaMeTpbl TpyO M apMaTypsl B 2-3 pa3a MEHBIIETO pa3Mmepa,
HAcOChl 00bEMHOI0 THIIA.

3. bannacmuas cucmema — cucTeMa M30JMPOBAHHOIO OT Tpy3a Oaiacra,
KOTOPBIM 3aIOJHSIOTCS OajylacTHhIe TaHKH, KOTJa CYJHO COBEpIIAaeT peic Oe3
rpy3a. Hannuve He3aBUCHUMOM CUCTEMbI HE UCKIIIOUYAET MpUeM 3a00pTHOM BOJIbI
B YMCTBIE UJIU TPSI3HBIEC TPY30BbIE€ TAHKU, €CIIH 3TOr0 TpeOyeT 00CTaHOBKA.

4. I'azoomeoonas cucmema TIpeAHA3HAYCHA NIJISi TIPEIOTBPAIICHUS TOBbBI-
[ICHUS JaBJICHUS WM BaKyyMma B TaHKE BBIIIE JIOMYCTUMOTO, TaK KaK 3TO MOXET
MPUBECTH K JehopMaliK WK Pa3pylIEHUIO CTEHOK IPY30BOM €MKOCTH.

5. Cucmema noooepesa epy3za. Hekotopbie copTa KUIKUX TPY30B UMEIOT
OOJBIIYIO BA3KOCTh U TEMIIEPATYPY 3aCTHIBAHUS U UX HEBO3MOXKHO HIIU 3aTPY/I-
HUTEJIbHO BBIKAYaTh W3 TAHKOB. [[JIT HEKOTOPBIX Ipy30B TpeOyeTcs Moiaepka-
HUE OMpPEACIIEHHOTO TEeMIEepaTypHOTO pPEKMMa BO BpeMs TPaHCIOPTHPOBKHU.
Jljis 5TOTO HA TaHKEpaXxX CyIIECTBYIOT TPYOHBIE TETNTIOOOMEHHBIE CUCTEMBI, Yepe3
KOTOpBIEC MTPOKAYNBACTCS TETNIOHOCUTETb.

6. Cucmema unepmuuvlx 2a306 UCTONB3YIOTCS HA TAHKEPAX JJIS1 BBITECHEHUS
U3 TPY30BBIX U OTCTOWHBIX TAHKOB B3PHIBOOMACHBIX Ta30BO3IYIITHBIX CMECEH M
MOJJIEP>)KaHUsI B HUX aTMOC(Epbl ¢ HU3KUM COZEp>KaHUEeM KHUCJIOpoJia, MPH KO-
TOPOM HCKJIFOUEHO BO3ZHUKHOBEHHUE B3pPhIBA U TIOKApa.

7. Cucmema MoOUKYU MAHKO8 CIYXUT IS YJAJICHHUS U3 TaHKOB OCTAaTKOB
rpy3a ¥ OYHCTKU MX MOBEPXHOCTH TE€pPE] CMEHOM Irpy3a, OCMOTPOM WJIIU PEMOH-
TOM. Molika TaHKOB TpeOyeTCsl TakKe Mmepes] MPUEeMKOM B HUX YHUCTOTrOo Oasuia-
cTa.

8. Cucmema senmunayuu TpeTHA3HAUCHA IJIS MOJA4YM B TAHKH YUCTOTO
BO3/[yXa B3aMEH JIIOOBIX Ta30B, 3aTPYAHSAIOMINX JIbIXaHUE, OMACHBIX AJIS 370PO-
BbsI JIFOJICH WMJTH B3PHIBOOITACHBIX.

9. Cucmema opoweHnus namyOvl CIYKUT IS OXJIAXKACHUS MAITyObl MpU
HarpeBe €€ COHIIEM C IIEJIbI0 CHIKEHUS TIOTEPh OT MCTIapEHHSI TPYy3a.

3.2.2. OcHOBHbIE KOHCTPYKTHBHBIE 3JIEMEHTBI CYyJI0BbIX CHCTEM
KOHCTpYyKTUBHBIMU 3JIEMEHTAMHU CY10BOI CHUCTEMBI SIBJISIOTCS:
1. Tpy6ompoBoIbI, COCTABICHHBIE U3 OTACILHBIX TPYO U THOKMX IIIAHTOB.

2. IlyreBast apmatypa, Isi COSAMHEHUS TPYO M IUIAHTOB, JJIS TIPUCOSTH-
HEHUs TPYO K HacocaM, BEHTUJISITOPOB U ITUCTEPH.
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3. ®acoHHble YacTH TPYyOOMPOBOJOB, MCHOJb3yEMbIE JI Pa3BETBICHHUS
TpyOONPOBOJHBIX CETEH, U I Mpoxoja TpyO uepe3 HACTHIIbI CYIOBBIX Mepe-
KPBITUU.

4. ApMatypa JJIsl OTKPbIBaHUS U 3aKpBIBAaHUS TPOXOJIOB TPYO, MpHU MYyCKE,
OCTAHOBKE WJIU PEryJIUpOBaHUM PabOThI CUCTEMBI, a TAaK)Ke apMarypa JUisl Bbl-
mycka paboueil cpebl U3 TpyO, U mpueMa e€ U3 eMKOCTEH.

5. I'mppaBanueckue W ra3o0yBHBIE MAIMHBI, B COCTaB KOTOPBIX BXOJAT
HACOCHI, BEHTUJISITOPBI U KOMITPECCOPHI, HarHeTaroue pado4yylo cpeay B CH-
CTEMY.

6. [IpuBOaBI yIpaBIeHUs anmapaTypoii, MalllMHAMU U amnmnapaTamH.

7. KOHTpOJIbHO U3MEPUTETHHBIC U CUTHATIbHBIC TPUOOPHI.

8. [Ipubopsl 1 ammapathl JJiI TEIUIOBOM W BIAXXHOCTHON 00pabOTKU pado-
YUX CPE/l CHUCTEM.

9. LluctepHsl, OaJTIOHBI, pacXOAHbIE 0aKH U APYTUE EMKOCTH.

10. ITonBecky U KPOHIITEWUHBI ISl KpEIJICHUsI TpyO M apMaTyphl B CYJO-
BBIX KOHCTPYKIIHSIX.

11. TIpoTekTopsl, I 3alIUTHl TPYO W apMaTyphbl OT pa3pyIIaAOIIETo JeH-
CTBHS DJIEKTPOXUMHUYECKONH KOPPO3UHU.

3.3. HOPAAOK BBIIIOJIHEHHUS PABOTbBI

1.M3yunTh Ha3HAYEHHE U KJIACCHU(PUKALUIO 001IeCYAOBbIX CHCTEM.
2. JlaTh KpaTKoOe ONnucaHue KOHCTPYKTHBHBIX 3JIEMEHTOB CYH0BBIX CH-
CTeM.

3.4. KOHTPOJIBHBIE BOITPOCHI
1. TlepeuynciuTbh OCHOBHBIE CYJOBBIE CUCTEMBI.

2. Ilepeuncnuth OCHOBHBIE KOHCTPYKTUBHBIC 3JIEMEHTHI CYJIOBBIX CUCTEM
3. OxapakTepu3oBaTh CyJ0BbI€ CUCTEMbI HICKYCCTBEHHOTO MUKPOKIMMATA.
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IHPUJIOXKXEHUE B

(00s13aTesIbHOE)

Tab6nuna b.1 — OcHOBHBIE XapaKTEPUCTUKU HABAJIOUHBIX CYOB

Hasanounoe cynHo

XapakTepUCTUKH 1 > 3 1 5 5 -

JnuHa, M L 215 (186 |180 |172 (190 |190 |178

[Hupuna, M B 31,0 (276 |28,0 [22,8 |21 295 (234

Ocanka, M d 11,0 (10,0 (11,2 |91 10,8 (12,3 |10,2

Bricora 6opTa, M D 16,0 |15,6 |16,0 (13,6 |144 |16,8 (14,6

Boou3MelieHue mojHoe, M°> \Y4 57268140098 |44098 | 27902 3414653268 |33171

[TamyOb1 (KOJIMYECTBO) nl 1 1 1 1 1 1 1

PacmionoxxeHnue MO |K” K K K K K K

[Hupuna moka bl 04B |05B (04B |0,5B (0,4B |0,5B |0,4B

[IuprHa MmaxThI b2 0,25B

Pannyc cxynbl Rc 0,9 BBICOTHI IBOMHOIO JHA

[Tonnany6Has uucrepHa Ho |[0,25B

CKysnoBasi IUCTEPHA He |0,3D

OTCTOSIHUE IUCTEPHBI h3 0,35D

KaTeropus mogkperieHui Ice2 |Arcd |lce3 |Arcd |lce2 |lce3 |Arc4

PaifoH sKcIuTyaTaruu R1 R2 R1 R2 R1 R1 R2
Ta6J'II/II_Ia b.2 — OcHoBHEBIE XapaKTCPUCTHUKHU CYXOI'PY3HBIX CYyI0B

Cyxorpy3Hoe CyJTHO

XapakTepUCTUKH 1 > 3 ) G 5 7

JnuHa, M L 140 | 148 | 143 |142 |91 145 | 141

lupuna, M B 20,0 1210 | 20,5 | 23,0 | 14,0 | 22,0 | 228

Bricota 6opTa, m D 12,0 | 12,6 | 11,8 | 14,4 | 8,0 12,3 | 14,2

Ocanka, M d 7,5 8,0 6,9 8,4 55 79 8,1

BooM3MelIeHne moHoe, M° \v4 13366/ 15805| 12878| 17366| 4488 | 16000 16488

[Tany6sl (KOTUYECTBO) nl 1 2 1 2 2 1 2

Pacnonosxenue MO | K Ip~ |K Cp~ |K K K

Iupuna nroka bl 0,5B

[Iupuna maxTel b2 0,3B

Pannyc cxynbl Rc 0,9 BBICOTHI IBOMHOIO JHA

Kareropus nogkpernyieHuin Ice2 | Arc4 | Ice3 | Arcd | Ice2 | Ice3 | Arcd

Paiton skcrutyaTanuu R1 R2 R1 R2 R1 R1 R2

ITogbeM TUHUHN THUIA t 0,15 | 0,16 | 0,14 (0,17 | 0,21 | 0,26 | 0,16
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Tabnuua b.3 — OcHOBHbBIE XapaKTEPUCTUKU HATUBHBIX CY/I0B

HanuBHoe cyaHo
XapakTepUuCTUKHU 1 > 3 7 5 5 7
JnuHa, M L 150 195 |213 (174 |215 |165 182
[upuna, m B 210 |270 (32,0 |234 |31,0 (23,0 |24,3
Bricora 6oprta, M D 11,2 (14,2 |15,2 (125 |155 (12,4 (13,8
Ocanka, M d 8,0 10,5 (11,0 |9,0 11,3 |95 10,5
Bogou3merieHue moiHoe, M \VJ 20195|44195|60000|29366 6029328878 37171
[TpononpHBIE TIEpeOOPKHU n2 2 2 2 2 2 2 2
Pacnonoxenue MO K K K K K K K
[IuprHa maxTel b2 0,3B
Panuyc cxynbl Rc 0,9 BBICOTHI IBOMHOIO JHA
Kareropus nonkpensenuit Ice2 |Arc4 |lce3 |Arc4d |lce2 |lce3 |Arc4
Paiion skcrumyaranuu R1 R2 R1 R2 R1 R1 R2

“KopMoBoe pacronoxeHue MaluHHOro otaeenus (MO).
*%
[TpomexyTouHOE, CpeiHEE PACTIONOKEHHE MATUHHOTO OT/AETICHUS

*kk.
ITo ITpaBunam Peructpa.

YueOHOEe H3OTAaHUE

Yemakuna Tamapa JIbBOBHa

YCTPOMCTBO CYJJHA

N CYJOBBIE CUCTEMBI

Yyebrno-memoouuecxkoe nocobue

Penakrop — O.B. JImurpuesa

[Momnucano B mewars 13.12.18 r. Uzn. Ne 47/18. 3ak. 67/18. Tupax 70 3k3.
Oo0wem 3,25 1. Yeu. ney. 1. 3,02. Vu.-u3g. ia. 3,185.

®opmar 6ymaru 60 x 84 1/16

PUNLM ®I'AOY BO

«CeBacTONONbCKAN TOCYJaPCTBEHHBIN YHUBEPCUTET)
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