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PABOYAA NPOIrPAMMA ONCUNMNUHBI
B5.1.B.A07 3kcnnyaTtaumsa AnsenbHbIX 3HEPreTMYeckmx ycTaHoBOK

Mpodune OKCnnyaTauvs Cy/0BbIX SHEPreTUHECKMX YCTaHOBOK CY/I0B CMELLIAHHOTO peka-Mope nnaBaHmus

WHetutyT «Mopckas

Kacbenpa Kacbeppa akcnnyataunm CyaoBbIX SHEPreTu4ecknx yCTaHOBOK
CneunansHoCTb 26.05.06 SkcnnyaTaums CyaoBbIX IHEPreTUHECKNX YCTaHOBOK

1. O6bemM AUCLMNINHBI M BUABLI y4eGHOM paboTbl

Bua yuebHo# paBoTbi Bcero yacoB/3a4eTHbIX Kypcbi
eavHuy 5
Tekuun 12 Yachl 12
JlaGopaTopHble paboTbl 8 Yachb! 8
MpakTnyeckue 3aHaTMS 4 Yacbl 4
CPC 109 Yacb! 109
Kypcosoii npoekT 2 Yaceb! 2
Ok3ameH 9 Yacw! 9
2. MecTo AUCUMNNMHLI B CTPyKType OOMN
Kop L} 6noka Tpy. b 3.e.
Brok 1 AucuunnuHel (Moaynu) (HacTb, hopmmpyemasi ydactHukamm
51.B.07 06pasoBaTeribHbIX OTHOLIEHUI) 4
3. Pasgenbl AUCUMNMHBLI U BUAbI 3aHATUA
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Paspen 1 TexHWKO — aKcnyaTaunoHHble
1
nokasarenu CAY
Tema 1.1 TeXHWKO - 9KCNNyaTaLMOHHbIE
TPeBOBaHuS! K CY/I0BbIM AM3ENbHbIM YCTaHOBKaM
(CAY) B akcnnyatauuu. Mokasatenu
1.1 SKOHOMMHOCTH, HAREKHOCTH, TOXHWMECKOTD 1 Yacsl 0,5 Yace! 0,5 Yace! 6 Yace! 8 Yaco!
MCMOMNb30BaHNS 11 IKOMOr4ECKoi Ge30nacHoCTi
Tema 1.2 TpeGoBaHus knaccuuKaLMOHHbIX
OBILLECTB K TEXHUKO-3KCTIyaTaLMOHHBIM, MyCKOBbIM
1 peBepcuBHbIM KadecTBam ], obecneyeHuno
4  |MOLHOCTU 3aAHETO X0Ra U NEPETPY3KN HA XOOBBIX | 4 0y, 05Yacel | 4,5 Yacs 6 UYace:
pexumax, TEXHUI4EeCKOMy cocTosiHuio COY n
Kopryca CyfiHa, noka3saTersiv 0GUTaeMocT
MALLWHHOTO OTAENEHMS!, 3KOMOTUYECKON 1
noxapHoii 6eaonacHocT npwu akcnnyatauuu COY.
2 Pa3sgen 2 XapakTtepucTuku pabots!

NpONynbCMBHOIO KOMMNIeKca

Tema 2.1 BsanmocBs3b pexumos pabotel CAY ¢
21 XapaKTepUCTUKaMN SNEMEHTOB MPOMyNbCUBHOTO 0,5 Yacbl 1 Yacbl 4,5 Yacb! 6 Yacb!
komnnekca (MK).

Tema 2.2 XapaktepucTtuku anemenTos MK n ux
B3aNMO/EVICTBIUE Ha XO/I0BbIX 1 MaHEBPEHHbIX
2,2 |pexvumax paboThl cyaHa ¢ pasnuyHbiMv Tunamu I, [ 0,5 Yackl 1 Yack! 4,5 Yacel 6 Yace!
nepenay 1 BUHTOB. VI3MEHeHNe 3HEpreTUHEecknX 1
9KOHOMUYECKMX XapaKTEPUCTMK anemeHTos MK.

3 Paspen 3 Pexumbl pa6otbl COY

Tema 3.1 OcoBeHHOCTH 3aaHust pexXnMoB paboTbl
CAY npwu nx akennyatauun. Pexumbl pa6otsl CAY
MpM NyCKe, PasroHe, MaHeBPUPOBAHUN 1 NOMIHOM

X0y cyaHa.

3,1 2 Yacol 0,5 Yacol 1 Yacbl 8,5 Yachl 12 Yacbl

Tema 3.2 YCTaHOBMBLUMECS 1 NEPEXOAHbIE
PeXMMBI. POrb OrpaHiMTENbHOM XapaKkTepucTUkiA
' npu 3apaHnm pexuma pabotsl CAY. O6nactu
PEXVNMOB ASIMTENLHON U OrpaHNYeHHO No
BpemeHy paGoTel. 3ajaHne PeX1MOB NONHOTo
3,2 X0/ NPU PasnnyHbIX CONPOTUBMEHNAX ABKEHUIO 1 Yacsl 0,5 Yace! 6,5 Yace! 8 Yace!
CyAHa. Vcnonb3oBaH1e MOPCKOTO 1 TEXHUHYECKOTo
3anacoB MOLHOCTI ANst NOAAEPKaHUS CKOPOCTH
xofa. OcoBeHHOCTH 3aAaHNsi PEXUMOB PaGoTbl
CAY Ha MenKoBOAbE, B NE/IOBLIX YCNIOBUSIX U NPK
BOHEHUN.

Tema 3.3 CneundumkaunoHHas anarpamMmma.
OCOGEHHOCTY 3aAaHIU MaHEBPEHHBIX 1 XO0BbIX
pexumoB npu pabote I Yepes aNEKTPUHECKYHO U
rMAPOAMHAMMYECKYIO Nepeauu, npu pabote Ha
BUHT (DUKCUPOBAHHOTO 1 PErYNINPYEMOrO Wara 1

BUHTO-YNEBYIO KOMOHKY.

33 0,5 Yacs! 3,5 Yacol 4 Yacbl

Pa3agen 4 MpuHumnel Ge3onacHbIx npoueayp
4 3KCMNyaTaLnM MEXaH3MOB [BUraTeNbHOM
YCTaHOBKM 1 CUCTEM YMpaBneHnsi elo

Tewma 4.1 lNoBblleHne kayecTsa JKCnyaTauum 1
HapexHocT CIY Ha OCHOBE KOHTpOnNs,
PerynupoBaHms, TEXHUYECKOTO AUArHOCTMPOBaHMS
4,1 TEXHWYECKOro COCTOSIHUA AeTanemn 1 y3nos B 0,5 Yacs! 0,5 Yacol 5 Yaceol 6 Yaco!
npoLiecce akcnnyatauun. Tpebosanusi T CTC n
K no oTknoHeHuio nokasateneii paboyero
NpoLECca Mo LMNMHAPaM.

Tema 4.2 Cuctembl TeXHUYECKOro
[MarHoCTUPOBaHNS. DTANOHHbIE 3aBUCUMOCTH
4,2 ANAarHOCTUYECKUX NapameTpoB. ANropUTMb! 0,5 Yacs! 0,5 Yacol 5 Yaceo! 6 Yaco!
|AMarHoCTUPOBaHNS W MPOrHO3VNPOBAHMNS COCTOSHUS

[IM3eNsi U ero 3NIEMEHTOB

Tema 4.3 LLiBapTOBHbIE, XOA0BbIE U
TennoTexHuieckne ucneitaHns CAY 1 ux

43 0,54acel | 0,5Yacel 5 Yaceb! 6 Yack!
9MIeMEHTOB. YCIOBUS, LIeNnK 1 3aaaqm ux
npc
Pasnen 5 OcyLuecTBNeHUs NOATOTOBKYM K
5 aKcnyaTauum v akCnyaraunin BCrioMoraTesibHbIX

NEepBUYHbIX ABUraTENel 1 CBA3AHHbLIX C HUMU
cuctem

Tema 5.1 MosblweHne aphekTBHOCTN
akcnnyatauum C[1Y Ha OCHOBE yTunu3auum Tenna
¥ NNaHNPOBaHNS PEXUMOB paboThl. TexHonorum
51 YTUAU3aLWK Tenna n ux NPUMEHNMOCTb Ha 0,5 Yackl 2 Yacel 7,5 Yacel 10 Yack!
pexumax akcnnyartauun CAY. OueHka
adpcekTneHocTM CLY Ha pexumax
9KCMNYaTaLMOHHOI XapaKTepUCTUKN.




Tema 5.2 KIM[ ycTaHOBKM, NPONynNbCUBHOTO
KoMMneKca, yAenbHble pacxofsl TONnuea,
Tennc Kie, rmapol norepu.
YTUNM3aums TenmnoBbIX NOTEpPb MMaBHbIX 1
BCnomoraTernbHbix guaenen. OcobeHHoCTH
MCMonb3oBaHUs BTopuyHoro Tenna CAY
pasnuyHbIX NPOeKToB CyaoB.. [yTeBon pacxon
TONNMBA. PeXMMbI 9KOHOMUYHOTO X0Aa.

52

0,5 Yaceb! 2 Yaceb! 5,5 Yacel

8 Yaceb!

Paspen 6 besonacHas skcnnyarauus
[BUraTenbHOM YCTaHOBKM 1 CUCTEM €€ YNpaBneHus

Tema 6.1 ®uanko-xummyeckue n
9KCNyaTaLNOHHbIE CBOCTBA TONMWB 1 Macen. Wx
knaccudumkaums. Tonnvea u Macna, NPUMEHseMble

B C[1Y pasnuyHbIX TUMOB.

6,1

0,5Yacel | 0,5Yacel 5 Yacw!

6 Yaceb!

Tema 6.2 ObecneyeHre HaaexHo aKcryaTauum
CLY Ha X1AKOM 1 ra3oBOM TOMMMBaXx.
LIMpKynsiLMOHHAs 1 LMAMHAPOBAs CUCTEMbI
CMa3ku. TEXHOMOTMS UCTIOMNb30BAHMSI Macen Ha
cyfax. PUNKO-XUMUYECKME U BKCMNYaTaLMOHHbIE
nokasarenu o; ¥ MOKLLIMX XKMAKOCTEA.

6,2

0,5 Yaces! 0,5 Yacol 5 Yaceb!

6 Yacb!

Tema 6.3 TexHonorMM BOAONOArOTOBKM U 6e3
6,3 pa3BopHOil ounCTKN anemeHToB CAY,
NpUMeHsieMble Ha Cynax.

0,5 Yaceb! 3,5 Yacel

4 Yacwbl

Paspen 7 Mepsbl Ans npeaot
3arpsi3HeHust M Skonornyeckas 6esonacHocTb CAY

Tema 7.1 Obecnevenune TpeGoBaHWit

71 aKorornyeckon 6esonacHocTn CAY.

0,5 Yaceb! 3,5 Yacel

4 Yacwbl

Tema 7.2 OcobeHHocTu akennyatauun CAY ¢
72 [ABYXTOMMMBHBLIMU CUCTEMaMW, C BbinyckoM O
yepes ckpy66ep n cuctemy SCR.

0,5 Yacs! 4,5 Yacbl

5 Yacb!

Tema 7.3 OcoBeHHocTn ucnonbaosanms J10C B
73 CLY. OueHka 1 NnaHuposaxue
3HeproadhekTnBHOCT CIY.

0,5 Yaceb! 3,5 Yacel

4 Yacwbl

Paspen 8 KoHcynbTupoBaHue, NnpoBepka u 3awmra
KypCOBOW paboTbl

18 Yacb!

2 Yacb!

20 Yacb!

9 Paspen 9 OksameH

9 Yaceb!

9 Yaceb!

4. KomneteHuum obyyatouerocs, popmmpyem

blé B npouecce 0CBOEHUs1 AUCUUNITUHbI

Ne n/n t

®dopmupyel

1|Pasgen 1 TexHuko — akCnnyaTaunoHHbIe
nokasatenu COY

1,1|Tema 1.1 TexHWKO - SKCNNyaTaUUOHHbIE
TPeBOBaHUS! K CY/I0BbIM AM3ENbHLIM YCTAHOBKAM
(COY) B akennyatauuu. Mokasarenu
9KOHOMUYHOCTY, HAAEKHOCTM, TEXHUIECKOTO
VCrIOMb30BaHUS 1 SKOMOrMHECKON GE30nacHoCTH
cay.

MK-2.(AK: MK-2.3.1;) | MK-63.(MaK: MK-63.3.1;)

1,2|Tema 1.2 TpeGoBaHus KNaccUdrKaLNOHHBIX
OBILECTB K TEXHMKO-OKCTIyaTaLMOHHbIM, MyCKOBbIM
W peBepCUBHLIM kadecTsam [, obecnedeHnio
MOLLHOCTI 3371HETO XOAa 1 NEePerpy3km Ha Xoi0BbIX
pexumax, TeXHU4eckomy coctosiHnio CY v
Kopnyca CyfiHa, nokasaTtensiM oGuTaeMocTu
MaLLMHHOTO OT/IENEHMs, IKOMOrUYECKOM 1
noxapHon GesonacHocTn npu akcnnyatauun COY.

MK-2.(MOK: MK-2.3.1;)

N

Pasnen 2 XapaktepucTuku paboTbl
nponynbCUBHOTO KOMMNeKca

2,1|Tema 2.1 Bsaumocasiab pexumos paGotel CY ¢
XapaKTepuCTUKaMi ANEMEHTOB MPONYNbCHBHOTO
komnnekca (MK).

MK-2.(MOK: MK-2.3.1;)

2,2|Tema 2.2 XapaktepucTtuku anemeHTos MK u nx
B3aMMOAENCTBUE Ha XO[I0BbIX 1 MAHEBPEHHBIX
pexumax paboTbl cyaHa ¢ pas3nuuHbIMK TUnamu I,
nepeaay 1 BUHTOB. VI3MEHeHNe SHEpreTUYEcKUX 1
9KOHOMUYECKMX XapaKTepucTuk anemenTos K.

MNK-63.(MOK: MK-63.3.1;)

w

Pa3sgen 3 Pexumbl pabotsl COY

3,1|Tema 3.1 OcobeHHOCTH 3aaaHUsi PEXUMOB paBoTbl
CLY npw ux akcnnyatauun. Pexxumel pabotsl COY
NPy NycKe, PasroHe, MaHeBPUPOBAHUN 1 MOMHOM
xoy cyaHa.

MK-63.(MOK: MK-63.3.1;)

3,2|Tema 3.2 YcTaHOBUBLUMECS U NEPEXOAHBIE
PeXMMBI. POrb OrpaHNIUTENLHOM XapaKTepucTukiA
A npu 3apaHum pexvma pabotel CAY. O6nactn
PEXMMOB [NUTENbHOI W OFPaHUYEHHOI N0
BpeMeHU paBoTkl. 3a4aH1e PEXMMOB MOMHOTO
X0Aa NPy PasNNYHbIX COMPOTUBIEHUSIX [BKEHUIO
CyAHa. Vcronb3oBaH1e MOPCKOTO ¥ TEXHUYECKOTO
3arMacoB MOLLHOCTI Afist NOAAEPKaHWUs CKOPOCTH
xona. OcobeHHOCTM 3ajaHNs PexnMoB paboTbl
COY Ha MenkoBoAbe, B NeAOBbIX YCNOBUSX 1 Npy
BOTHEHMN.

M1K-5.(/aK: MK-5.3.1;)

3,3|Tema 3.3 CneuudukaymoHHas auarpamma.
(OCcoGEHHOCTY 3a0aHINst MaHEBPEHHBIX 1 XO0BbIX
pexumoB npw pabote ] Yepes aNeKTPUHECKYIO U
TMAPOAMHAMMYECKYIO Nepeiadm, npu paboTe Ha
BUHT (hKCUPOBAHHOTO 1 PEryNpYeMoro wara i
BUHTO-DYNEBYIO KOMOHKY.

MK-63.(MOK: MK-63.3.1;)

IS

Pasnen 4 MpuHumnbl 6e3onacHbIx npoueayp
aKCNyaTalu MEeXaHU3MOB ABUraTEmNbHON
YCTaHOBKM W CUCTEM yNpaBreHus eio

4

Tema 4.1 lNoBblLWEHWe Ka4ecTBa 3KCnyaTauum n
HapexHocTn C[IY Ha OCHOBE KOHTpOns,
PerynnpoBaHms,, TEXHUHECKOTO ANarHOCTMPOBAHMSA
TEXHWYECKOTO COCTOSIHIS [1eTanei 1 y3rnos B
npouecce akcnnyatauun. TpeGosanus MTS CTC n
K no oTknoxeHnuto nokasarenei paboyero
NpoLIecca Mo UMNMHAPaM.

MNK-63.(MOK: MK-63.3.1;)

4,2|Tema 4.2 CucTembl TEXHUYECKOTO
AMarHocTNpoBaHNst. ATanoHHbIE 3aBUCUMOCTH
INarHoCTUYECKMX NapamMeTpoB. ANTOpUTMbI
INarHoCTUPOBaHNS 11 NPOTHO3VPOBAHUS COCTOSIHIS
IM3ens 1 ero anemMeHToB

MK-55.(UOK: MK-55.3.1;)

4,3|Tema 4.3 LLBapToBHbIE, XOA0BbIE U
TennotexHuyeckme ucnbitaHna COY u ux
9MIeMEHTOB. YCOBMSI, LIENK 1 3a4aun ux

MNK-34.(UOK: MK-34.3.1;)

S

Pasgen 5 OcyLecTBneHNs NOArOTOBKM K
aKCnyaTaLum 1 3KCMyaTaLmi BCoMoraTenbHbIX
NepPBUYHbIX ABUraTENen 1 CBA3aHHBIX C HUMM
cnctem

5,1|Tema 5.1 MNoBblLeHne 3hpeKTUBHOCTH
okcnnyataumu CLY Ha ocHoBe yTunusauwm Tenna
¥ NNaHUPOBaHNS PEXUMOB paboThl. TexHONOrM
YTUNU3ALIMN TENna 1 uX NPUMEHUMOCTb Ha
pexumax skcnnyarauum CLY. OueHka
adpekTnBHoCTM CLY Ha pexumax
9KCNyaTaLNOHHO XapaKTePUCTUKM.

MK-63.(MOK: MK-63.3.1;)

5,2|Tema 5.2 KI[ ycTtaHOBKY, NPOMynbCUBHOTO
KOMMfeKca, yenbHbIe Pacxofbl TOMnnea,
TernoTeXHUIEcK1e, rMapOMeXaHUyeckue noTepu.
YTUNU3aLms TENMOBbIX NOTEPh FMaBHbIX 1
BCromoratenbHbix auaeneit. OcobeHHocTH
Mcnonb3oBaHus BTopuyHoro Tenna CAY
pa3nUuHbIX NPOEKTOB Cy/08B. MyTeBOil pacxoa
TOMNMBA. PeXMMbI SKOHOMUYHOTO XOAa.

MNK-63.(MOK: MK-63.3.1;)

)

Paspnen 6 BesonacHas akcnnyatauus
iBUraTenbHOM YCTaHOBKM 1 CUCTEM ee yNpaBneHus




6,1|Tema 6.1 duanko-xummu4eckne n
9KCNyaTaLVOHHBIE CBOICTBA TONMWB 1 Macen. Wx
knaccudmkauus. Tonnuea v macna, NpUMEHseMble
B CAY pasnuyHbIx TUNOB. MK-3.(MOK: MK-3.8.1;)
6,2|Tema 6.2 OBecneyeHne HaaexHo akcnnyarauum
CLY Ha XMAKOM ¥ ra30BOM TOMIUBAX.
LIMpKYNISUMOHHES W LIUNNHAPOBASH CUCTEMBI
cMa3ku. TEXHOMOMS UCTIOMNb30BAHMS Macen Ha
cyaax. PU3MKO-XMMUYECKUE U BKCTNYaTaLMOHHbIE
nokasaTenu oxnaxaatoLwmx 1 MorLLmx xuakocten. |MK-3.(1MAK: MK-3.3.1;)
6,3|Tema 6.3 TexHONOrMM BOAOMOATOTOBKM W 6e3
pa3BopHO 04UCTKM anemeHToB CL1Y,
npuMeHsieMble Ha cyaax. MK-3.(MOK: MK-3.8.1;)
7|Paspen 7 Mepbl Ans npeaotspalleHus
3arpsisHeHms 1 akonornyeckas 6esonacHocts CAIY
7,1|Tema 7.1 OBecneyerve TpeGoBaHuii
aKorornyeckon 6esonacHocTn CY. MK-2.(MAK: MK-2.3.1;)
7,2|Tema 7.2 OcobeHHocTu akcnnyatauuu COY ¢
|IBYXTOMNMBHBIMU CUCTEMaMK, C Bbinyckom O
yepes ckpy66ep n cuctemy SCR. NK-2.(MOK: MK-2.3.1;) MNK-3.(MOK: MK-3.3.1;) NK-63.(MOK: MK-63.3.1;)
7,3|Tema 7.3 OcobeHHocTu ncnonb3sosaxns J1OC B
CAY. OueHka 1 nnaHMpoBaHue
9HeproaddekTnsHocT CIY. MK-2.(MOK: MK-2.8.1;)
8|Paspen 8 KoHcynstupoBaHue, nposepka u 3awmra |MK-37.(UOK:
KypcoBoW pa6oTbl MK-37.3.1;MK-37.Y.1;MNK-
37.B.1;
9|Paspen 9 SksameH MK-2.(MOK: MK-3.(MOK: MK-34.(UOK: MK-37.(UOK: MK-5.(MOK: MK-55.(UOK: MK-63.(UOK:
NK-2.3.1;MK-2.Y.1;MK-2. [MK-3.3.1;1K-3.Y.1;1K-3. |TK-34.3.1;MK-34.Y.1;MK- |MK-37.3.1;MK-37.Y.1;1K- |T1K-5.3.1;MK-5.Y.1;1K-5. |MK-55.3.1;MK-55.Y.1;MK- [MK-63.3.1;MK-63.Y.1;1K-
B.1;) B.1;) 34.B.1;) 37.B.1;) B.1;) 55.B.1;) 63.B.1;)

5. NepeyeHb NNaHUpyeMbIX pe3ynLTaToB 06y4YeHUsi, COOTHECEHHbIX C NIaHUPyeMbIMU pe3ynbTaTamMyu OCBOEHUS

TpoLiecc n3yyeHns AMCUMNNMHLI HanpaBneH Ha hopMUPOBaHNE 1 pa3BuTHe Y 0By

0cs Cn KOl

WHaukaTop AocTMXeHNs
Ne n/n KoMneTeHUuun A P A
3HaTb YmeTh Bnapetb
MNK-2.B.1 Bnageet
MK-2.3.1 3HaeT npoueaypb! MK-2.Y.1 YMeeT ucnonHsts aA
CnocobeH UCMONHATL NPoLEaypb! CMOCOBHOCTAMM UCTONHSITL,
v o 630NacHOCTU 1 NOPSAOK npoLeAypLl Ge30nacHoCcTH 1
630NacHOCTU 1 NOPSACK AENCTBUI o o g - g npoueayps! 6e3onacHocTh 1
) [NeCTBIA NPU aBapUsIX; NEPEXOA nopsiA0K AEUCTBU NpH - p
npu aBapusix; NEPExoa ¢ ) nopsiAoK AENCTBUIA NPy
1 c aBapusix; nepexos ¢ N
\AVICTaHLIMOHHOTO/aBTOMATUYECKOTO Ha aBapusix; Nepexoa ¢
[MCTaHLIMOHHOTO/aBTOMATUYECKOT | AMCTAHLINOHHOMO/aBTOMaTUYECK
MECTHOE ynpasrieHne BCcemn [MCTaHLIMOHHOTO/aBTOMaTUYECK
0 Ha MECTHOE ynpaBrieHne BCemMn | Oro Ha MECTHOE yrpasrieHue
cucTemamu 0Or0 Ha MeCTHOe ynpasreHne
cucTemamu BCEMM cUCTEMaMN
BCEMM CUCTEMAMM
MK-3.B.1 Bnageet
MK-3.Y.1 YmeeT BbInonHATL A
MK-3.3.1 3HaeT mepbl CMOCOGHOCTSMU BbINOMHATL
CnocoGeH BLINONHSTL MEpb! MepbI NPeA0CTOPOXHOCTH, BO
NPEAOCTOPOXKHOCTY, BO Bpems Mepbl NPeAOCTOPOXHOCTH, BO
NPEAOCTOPOXKHOCTY, BO Bpems BPEMS HECEeHNs BaXxThl, 1
HECEHWS BaXTbl, N HEOTNOXKHbIE - BPeMsi HECeHUs BaxTbl, 1
HECEHNS BaXTbl, N HEOTNIOXKHbIE P HEOTNOXHbIE 1E/CTBIS B -
2 P [lefiCTBISA B Criyyae noxapa unn HEOTNOXKHbIE [1e/CTBMSA B
[lefiCTBISA B Criyyae noxapa unn Ccnyyae noxapa unu asapuu,
aBapum, 0co6eHHO cnyyae noxapa unu asapum,
aBapuu, 0CoB6eHHO 3aTparvBaloLnx 0COGEHHO 3aTpariBaloLx
3aTParvBaloLLVX TOMMNBHbIE 1 0COGEHHO 3aTparvBaloLLMX
TONNMBHbIE U MACTISHbIE CUCTEMbI TONNMBHbIE U MACTsHbIE
MacnsiHble CUCTEMbI TOMNMBHBIE 1 MACTsHbIE
cncTembl
CUCTEMBI
MK-34.B.1 Bnageet
MK-34.3.1 3HaeT cnocobbl MK-34.Y.1 YmeeT nnaHuposatb A
CMOCOBHOCTAMM MMaHUPoBaTh
Crnoco6eH NAaHupoBaTh BLINOMHEHWE |  MNaHUPOBaHMUS BINOMHEHNS BBINOSHEHNE TEXHUYECKOTO
BbINOSIHEHNE TEXHUYECKOTO
Koro o6cny Koro o6cny 06 BKNtoyas
3 obcnyxuBaHNs BKnovas
BK1K04As YCTAHOBMEHHbIE 3aKOHOM BKIIK04@s! YCTAHOBMEHHbIE YCTaHOBMEHHbIE 3aKOHOM
YCTAHOBMEHHBIE 3aKOHOM
NpoBEPKY 1 NPOBEPKY KNacca CyAHa | 3aKoHOM MPOBEPKV ¥ NPOBEPKW | MPOBEPKM 1 MPOBEPKM Knacca
MPOBEPKI ¥ NPOBEPKY Knacca
Kknacca cyaHa cyaHa
cyaHa
MK-37.3.1 3Haet cnocobbl MK-37.Y.1 YmeeT MK-37.B.1 Bnageet
4 |Crocoben ocywectanaTe paspaGotky OCYLECTBASTL Pa3paboTKy OCYLIECTBMSITh Pa3paGoTKy | CMOCOBHOCTSIMM OCYILECTBASATL
9KCMyaTaLUVOHHON AOKYMEHTaLMNA 3KCNyaTaLWOHHOM 3KCNyaTaLVOHHOM pa3paboTky aKCrnyaTaLnoHHON
[OKYMeHTaLMu [OKYMeHTaLMu [[IOKyMeHTaLmn
MNK-5.B.1 Bnagee
MK-5.3.1 3HaeT kak BbINONHATL MK-5.Y.1 YmeeT BbInonHaTL -
CnocobeH BbINONHSTL Ge3onacHble n o o CMOCOBGHOCTAMM BLINONHSATL
- 6esonacHble v aBapuitHble 6e3onacHble v aBapuitHble o
aBapuiiHele NPOLIEAYPbI 6Ge3onacHsle 1 aBapuitHbie
npoLesypel 3KCANyaTaLmum npoLesypel 3KCANyaTaLmum
5 IKCMNyaTaLnm MEeXaH3mMoB o = npoueaypbl AKcrTyaraumum
: MexaHW3MOB [BUraTesbHoM MexaHW3MOB [BUraTesbHoM -
[iBUraTenbHOM YCTaHOBKM, BKMIOYas MeXaHW3MOB [1BUraTenbHoM
YCTaHOBKW, BKIIOYas CUCTEMbI | YCTAaHOBKM, BKINIO4As CUCTEMbI
CUCTEMBI yNpaBneHns YCTaHOBKM, BKII0Yas CHCTEMbl
ynpaBnexus ynpaBnexus
ynpasnexus
MK-55.3.1 3HaeT cnocobb! MNK-55.B.1 Bnageet
MK-55.Y.1 YmeeT BbINONHUTL A
CnocoGeH BbINONHUTL TEXHNYECKOe BbINOMHNHNS CNOCOBHOCTAMM BLINONHUTE
TexHuyeckoe obenyxmuBaHme
6 0BCNYXMBaHNE 11 PEMOHT CY/IOBBIX | TEXHU4YECKOrooBCnyXMBaHMS 1 TexHU4eckoe 0BCnyKMBaHue 1
[PEMOHT Cy/10BbIX MEXaHU3MOB 1
MexaHW3MOB 1 0GOpy/I0BaHNS PEMOHTa CYA0BbIX MEXaHN3MOB 1 oBopynoBaHst PEMOHT CyZ0BbIX MEXaHU3MOB 1
oBopyaosaHus Py obopyaosaHms
MK-63.3.1 3HaeT BO3MOXHOCTH MK-63.Y.1 YmeeT MK-63.B.1 Bnapeet cnocobamu
Cnoco6eH ycTaHaBnMBaTh MPUYMHBI  [yCTaHaBNMBATL NPUYMHBI OTKA30B yCTaHaBMMBaTh NPUYMHbI YCTaHaBMNBaTh NPUUNHBI
0TKa30B CYA0BOrO 060pyAOBaHMS, cyaoBoro 060pyaoBaHms, 0TKa30B CYA0BOTO 0TKa30B CyAO0BOMO
onpenensite u CnocoGeH onpeaenste u CnocoGeH 0BOpyY0BaHNS, ONPeAensiTe U | 0GOPYAOBaHWS, ONPeaensiTs 1
7 YCTaHaBMNBaTb MPUUNHBI OTKA30B  yCTaHaBNMBATL NPUYMHBI OTkasoB |  CnocoGeH ycTaHaBnmMBarh Cnoco6eH ycTaHaBnmMBarh
CyaoBoro 060pyaoBaHms, onpeaensiTts cyaoBoro 060pyaoBaHms, NPUYMHBI OTKA30B CYOBOMO MPUYUHBI OTKA30B CYA0BOMO
V OCYL{ECTBNATL MEPOMPUSTUS MO UX |  OMPEAEnsiTh U OCYLIECTBAATL | 06OpyAOBaHus, onpeaensTe U | 06opyaoBaHus, onpeaensite u
npeaoTBpaLLEHMo MepONpUATMS Mo UX OCYLLECTBISITb MEPONPUATUAS  [OCYLLIECTBASIT MEPONPUSITUS MO
npeaoTBpaLEHMIO 110 MX NPEAOTBPALLEHNIO VX PeOTBPALLEHNIO
TpoLiecc U3yyeHnst ANCUMNNMHLI HaNpaBneH Ha hopMUPOBaHNe 1 pa3snTue y oGyyalolierocs crneayiolnx TpeGyeMbix MexayHapoaHOW KOHBEHLMeN
0 MOAFOTOBKE ¥ ANNNOMMPOBAHMI MOPSAKOB U HECEHUM BaxTbl 1978 rona CTaHAapToB KOMNETEHTHOCT:
Ne n/n Tabnuua DyHKUUA Cdpepa KoMNeTeHTHOCTH
A-11/1. CneumndukaLms MUHUManNbHOTO cTaHaapTa
1 KOMNETEHTHOCTU AN BaXTEHHbIX MEXAHWUKOB CyAOB A-11/1-1. CynoBble MexaHuyeckue A-Il1/1-1.1. HeceHvne 6e3onacHoin
C 0GCNy)KNUBAEMBIM UMW NEPUOANYECKN HE YCTaHOBKY Ha YPOBHE BKCriyaTaLmn MaLUMHHOM BaXTbl
06 o
A-1lI/1. Cneundumkaums MUHUManLHOTO CTaHaapTa A-111/1-1.4. Skcnnyataums rmasHbIX
2 KOMNETEHTHOCTY Af1S BaXTEHHbIX MEXaHUKOB CYA0B A-ll/1-1. Cynosble mexaHn4eckmne YCTaHOBOK M BCMIOMOTaTesbHbIX
C 0GCNyXXNBAEMbIM NNN NEPUOANYECKM HE YCTaHOBKM Ha YPOBHe JKCMyaTaunm MEXaHW3MOB 1 CBA3aHHbIX C HUMM cUCTeM
06 o ynpasnexus
A-111/2. CneumnduKaLms MUHUManNbHOTO cTaHaapTa A-111/2-1.3. Qkcnnyataums, Habnoaexue,
3 KOMNETEHTHOCTU AN CTapLUMX MEXaHWUKOB U A-l11/2-1. CynoBble MexaHu4eckue oueHka paboTbl U noaaepxaHne
BTOPbIX MEXaHWKOB CY/IOB C IMaBHOI ABUraTembHOM YCTaHOBKY Ha YPOBHE YrpaBrneHust 6e30MacHOCTV [iBUrATENBHOM YCTAHOBKM 1
YCTaHOBKOW MOLLHOCTbIO BCMOMOTaTerlbHbIX MEXaHU3MOB
A-1lI/2. Cneumndmkauma MUHUManbLHOTO cTaHaapTa
undukau Aap A-11l/2-3.2. OGHapy>keHWe U BbisiBNieHNe
KOMMETEHTHOCTW AN CTapLIMX MEXaHWKoB 1 A-11I/2-3. TexHnueckoe obcnyxvBaHune n o
4 o - NPUYNH HENCNPaBHOI PaboTbl MEeXaHM3MOB
BTOPbIX MEXaHWKOB CYf0B C MaBHOII ABUraTenbHo PEMOHT Ha ypoBHE ynpasreHus M
~ W yCTpaHeHm1e HeucnpaBHocTen
YCTaHOBKOW MOLLHOCTbIO
A-l1I/4. CneumndumKaLms MUHUMaNbHOTO cTaHaapTa A-111/4-1.3. Vicnonb3oBaHue aBapuitHoro
A-l11/4-1. CynoBble MexaHuyeckue u L
5 KOMMETEHTHOCTM [INs NUL| PSI0BOTO COCTaBa 0BOpyYAOBaHIS 1 AEWCTBIS B aBAPUITHOM
. YCTaHOBK Ha BCMIOMOraTefisHoM ypoBHE
MaLUNHHOM BaXTbl cuTyaumu
6. MaTepuaano-TexuuMecxoe n yqeGHo-MeTo,unecxoe obecneyeHue nporpamMmmsl
6.11 i1si n oGopy ine
[Nenin | Bua i o i [Ne 7




obopynoBaHue 1 TexHudeckue cpeactea obyyeHusi (Ctyn (16 eg.); Cton
ayavTopHbIN (2 en.); AencTBylowuii cynosoii asuratens 6L275PNII ¢
cuctemamu (1 en.); [eiicTaytolwmin cynosoii asuratens 448,5/11 ¢ cuctemamm
(1 en.); AencTaytowwmin cynoBoil ABuratens 248,5/11 ¢ cuctemamm (1 eq.);
MakeT cynosoro apuratens 6VD26/20 (1 en.) (4)
MapTbl (34 e.); MynsTumeauitHoe o6opyaosaHnue (1 eg.); CTon ayauTopHbIn
(10 en.) (662)
Cryn (32 ep.); naptel (19 ea.); MynsTuMeauitHoe oGopyaosaHue (1ea.); cton 162,663,668,670,671,§
aypuTopHbiii (18 ea.); socka (1 ea.) (663)

Maptel (47 en.); MynsTumeauitHoe o6opyaosanue (1 en.) (668)
Maptei (40 en.); MynsTumeauitHoe o6opyaosanue (1 en.) (670)
MapTbl (33 e.); MynsTumeauitHoe oGopyaosaHnue (1 eg.); CTon ayauTopHbIn
(15 en.); Ctyn (5 en.) (671)

MapTel (36 eg.); MynsTumeauitHoe oGopyaoBanue (1 eg.); CTon ayauTopHbIn
(1en)(673))

|Y4eGHble ayauTopum Ans nposeseHns
Y4EBHbIX 3aHATUA
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KOMMbIOTEPHaA TEXHWMKA C BO3MOXHOCTbLIO MOAKMIOYEHNS K CeTh "VIHTepHeT" n
obecneyeHne JOCTyNa B 3NEKTPOHHYH MHIDC HHO-06pas3c yio 3,3,663
cpefy yHuBepcuTeTa

MomelleHnst Ans caMmocToATeNbHOM
paboTbl 06yvatoLmxcs

6.2 JluueH3anoHHoe u cBO6OAHO pacnpocTpaHsaeMoe NporpaMmMHoe o6ecnevyeHune, B TOM YUCIe OTe4eCTBEHHOIoO
npousBoAcTBa

Ne n/n t
1 Microsoft Office Professional Plus 2016 (fJorosop Ne44/109-15 ot 28.12.2015 (6eccpo4Ho))
2 Microsoft Office ProPlus 2013 (fJoroBop Ne44/59-18 ot 09.04.2018 (6eccpoyHo))

6.3 KapTa o6ecne4yeHHOCTM NeYaTHbIMU U(MNK) INMEKTPOHHBIMU U3AAHUSIMU U NEKTPOHHbIMU
ob6pasoBaTenbHbLIMK pecypcaMmn

Ne n/n HavmeHoBaHMe UCTOYHMKA Fop nspanus Pecypc Konuuecrso

KpaiiHosa, B.B. MeToanyeckue ykasaHus no
OpraH13aLUm 1 BbINOMHEHWIO BHEAYAUTOPHOI
(camocTosiTENbHOM) paboTbl [ANEKTPOHHbIN
pecypc] : ANsi npenoaasarenei 1 CTyA.no

1 HanpaeneHusiM NOArOTOBKY (CreLl.) BbICLLLU 2018 OneKTPOHHbIN pecypc 0
cpen.npod.obpasosarus / B. B. KpaiiHosa ;
BrYBT. - H.Hosropog, 2018. - 1 Tekct/cbain. -
ABTOpCKUIN BapuaHT. — Pexum goctyna:
http://94.100.87.24:8080/MarcWeb/Tmp/f15520.pdf

LiseTkoB, B.C.;3kcnnyatauus C1Y. OcobeHHocT!
akcnnyaTauym I Npy pasnuyHbIX YCHoBUAX
2 NnaBaHVs;KOHCNEKT NEKUMA ANs CTYA.04H.N 2006 Tekct 224
3a04H.00yu4eHus cnely.180403;LiBeTkoB,
B.C.-H.Hoeropog,BIABT; <null> ;

Martsees, KO./.;3kcnnyartaums cyaoBbIx AU3erbHbIX|
YCTaHOBOK;METO/.MOCOBME K NPOBEAEHUIO
nabop.3aHATWit ANst CTYA.5-ro Kypca O4H.1
3a04H.06y4eHus cnell.26.05.06;Mateees,
10.U.Tpouukuii, A.B.Xpamos,
M.t0.-H.Hoeropoa,BI'YBT; <null> ;

2016 Tekct 49

Martsees, K0./.;3kcnnyaTtaums cynoBbix An3enbHbIX|
yCTaHOBOK;MeTOA. Mocobue k npoBeaeHmio
nabop.3aHATUIA ANs CTYA,.5-70 Kypca O4H.1

4 3a04H.00yu4eHuns cney,.26.05.06;MaTsees, 2016 BneKTPOHHbIN pecypc 0
10.U.Tponukwii, A.B.Xpamos,
M.}0.-H.Hoeropog,<null>; <null>
;http://94.100.87.24:8080/marcweb/

KoneisaHos, B.B.;Okcnnyarauus cynosbix
[An3enbHeIX yeTaHoBOK;y4eBHo-MeToa. nocobue ans
CTYAEHTOB (KypCcaHTOB): [NO HanpaBnexuio
noarotoskun 26.05.06];KonebiBaHos, B.B.Matsees,
t0.1.Xpamos, M.t0.-H.Hoeropog,<null>; <null>
;http://94.100.87.24:8080/marcweb/

2023 OneKTPOHHbIN pecypc 0

KonbiBaHos, B.B.;Qkcnnyarauus cynoBbIx

I3enbHbIX YCTaHOBOK;y4eGHO-MeTOA.nocobue anst
6 CTyAEHTOB (KypcaHTOB): [NO HanpaBneHuo 2023 Teket 50
noarotosku 26.05.06];KonbiBaHos, B.B.Matsees,

10.1.Xpamos, M.FO.-H.Hosropoa,BI'YBT; <null> ;

Mporpamma npeaycMaTpuBaeT BO3MOKHOCTL MPUMEHEHMS! SNIEKTPOHHOTO 0BYYEHMS, AUCTaHLIMOHHBIX 0GPa30BATENbHbIX TEXHOMOMN.
OnekTpoHHasi NHGOPMALIMOHHO-06F enbHasi cpeaa y pcuTeTa C BO3MOXHOCTBIO /IOCTYNa K MH(OPMALMOHHO- TENEKOMMYHUKALIMOHHOM
ceTn "UnTepHeT" - Pexxum poctyna:  http://www.eios.vsuwt.ru/.

6.4 CoBpemeHHble NpodeccuoHanbHble 6a3bl AaHHbIX

Ne n/n HanmeHoBanue
1 Cratuctuyeckuin cbopHuk: Tpacnopt B Poccumn- Pexum goctyna:
http://www.gks.ru/wps/wcm/connect/rosstat_main/rosstat/ri isti icati > 1136983505312
2 LienTpanbHas 6asa CTaTuCTUYECKMX AaHHbIX - Pexxum goctyna: http://cbsd.gks.ru/

6.5 MHdhopMaumoHHble cnpaBoYHble CUCTEMbI

Ne n/n t

1 CnpaBoyHas npaBoBas cuctema «KoHcynsranTtlniocy - Pexum goctyna: http://www.consultant.ru
(norosop ot 02.02.2015 r.)

2 CnpaBoyHasi npaBoBas cuctema «lrapant» - Pexum goctyna: http://www.garant.ru
(noroeop 62/16 o1 01.09.2016 r. - 6eCCPOYHbIN)

3 CnpasoyHas npaBoBas cuctema «KoHcynbsranTtlniocy - Pexum goctyna: http://www.consultant.ru
(norosop ot 02.02.2015 r.)

4 CnpaBoyHasi npaBoBas cuctema «lrapant» - Pexum goctyna: http://www.garant.ru

(noroeop 62/16 ot 01.09.2016 r. - 6eCCPOYHbIN)




7. OueHO4YHbIe U MeTognyYeckue mMaTepuanbl

OueHoYHbIE U MeToAMYECKME MaTepuarbl, onpeaensioLne npoUesypbl OLEHUBaHUS UHAMKATOPOB, XapaKTEPU3YHOLLUX 3Tarbl (POPMUPOBAHUS KOMNETEHLMIA, SIBNSIOTCA NPUNOXEHUEM K MporpaMMe.

A
SR
f.i 5[ b Z Kputepum oueHnBaHusA pe3ynbraTta o6y4yeHUs U LiKana oLueHUBaHuUs
3| 258
5 2sa
WUHamka- Ccpepa g P
komMmne- (g| 26 ®
TOP AOC- | oy [ E. = 3
Ne n/n | TXXeHunA HOCTH % eo 5 i Mpoueaypa oueHMBaHUA 2 3 4 5
Komne- MK |3 1+ g
TeHUUn NOHB) E
old Py = o
S |2 g He 3a4TeHOo 3a4TeHo
5°56 %
e = <
1 MK-2.3.1,M | 2 |8 Mpegnaraetca 6  Bompoca.  Ha|O6yuvatowumiica aemoHcTpupyeT (Obyyatowmiics aemoHcTpupyeT (OBy4datowmiics AemoHcTpupyeT |OByvaroLminess AEMOHCTPUPYET
K-2.Y.1,MK- g |e noaroToBKy oTBOAUTCHA 15 MUH He3HaHWe TeopeTM4ECKNX OCHOB [Hernybokue TeopeTuyeckme NpPOYHbIE TeOpeTUYECKne CHICTEMHbIE TEOPETUYECKME
2.B1 =) npegmeTa, He ymeeT genarb 3HaHuWs, HeJOCTaTOMHOE YMEHWe |3HaHus, BnageeT 3HaHu4, Bnageet
2 apryMeHTUpOBaHHbIe BbIBOAbI U |AenaTb apryMeHTUPOBaHHbIe TepMUHomnornen, aenaet TepMUHomnornen, agenaet
S NPUBOAMUTL NPUMEPDI, BbIBOZbI U MPUBOAUTL NMPUMEPSI, [apryMeHTUpOBaHHbIE BbIBOALI U |apryMEHTUPOBaHHbIE BbIBOAbI 1
;[ NPOSIBMSAET OTCYTCTBME nokasbiBaeT HEMOTMYHOE U 06006LLUeHns, NpuBoAUT 06006LLeHns, NpUBOAUT
g NOMMYHOCTM U HenocnegoBaTenbHoe npuMepbl, HO NpY 3TOM AenaeT |npumMepsbl, CnocobeH BbICTpo
= nocnefoBaTenbHOCTU N3roXeHve mMatepvana, Aenaet [HecyLueCcTBEeHHbIE OLUNOKM. pearvpoBaTb Ha yTOYHSOLLME
U3MOoXeHWs1 MaTepuana, AenaeT (owmokm BOMpPOCHI
oLInBKN
2 MK-2.3.1,MN Nl 2 18 Mpepnaraetca 8 BonpocoB. Ha|Ob6yuvatowumiics aemoHcTpupyet (Obyyatowmiica aemoHcTpupyeT (OBy4yatowmiica gemoHcTpupyeT |OByyatoLwmines 4EMOHCTPYPYET
K-2.Y.1,IMK- g |g noaroToBky otBoanTca 15 MUH He3HaHWe TEOPETMYECKUX OCHOB [Hernybokue TeopeTuyeckme NpoYHbIE TeopeTUYeckme CUCTEMHble TeopeTnyeckue
2.B.1,MNK-6 £ 10 npeamMeta, He yMeeT Aenatb 3HaHWSA, HEAOCTaTOYHOE YMEHWeE |3HaHus, Bnageet 3HaHusA, Bnageet
3.3.1,MK-6 2 aprymeHTMpoBaHHble BbIBOAbI U (AenaTb apryMeHTMpoBaHHbIe TepMmuHonorven, genaet TepMmuHonorven, genaet
3.Y.1,MK-6 S NPUBOAUTL NPUMEPbI, BbIBOZbl U MPUBOAWTL NMPUMEPBI, [apryMeHTUpOBaHHbIE BbIBOAbI U |apryMeHTUPOBaHHbIE BbIBOAbI 1
3.B.1 ; NPOSIBRSIET OTCYTCTBUE nokasblBaeT HenormyHoe n 0606LLeHus1, NpuBoaUT 0606LLeHus1, NpuBoaUT
b NOTUYHOCTM U HenocnegoBaTenbHoe npumepbl, HO MpK 3TOM AenaeTt (npumMepsbl, cnocobeH BbICTpo
= nocrnefoBaTenbHOCTU N3MNoXeHne MaTtepuana, enaet |HecyLueCcTBEHHbIE OLUNGKM. pearvpoBaTb Ha YTOYHsIOLLME
U3roXeHus Matepuana, AenaeT (ownbkm BOMpPOCHI
oLmnbKn
3 MK-5.3.1, |A-lll/4-1. (2| 2 |8 Mpegnaraetca 9  BonpocoB. Ha|Ob6yuvatowuiica aemoHcTpupyeT (Obyyatowmiics aemoHcTpupyeT (OBy4datowmiics AemoHcTpupyeT |OByvaroLminess AEMOHCTPUPYET
K-5.Y.1,IMK- 3. g |e noaroToBKy oTBOAUTCHA 15 MUH He3HaHWe TeopeTMYECKNX OCHOB [Hernybokue TeopeTuyeckme NpPOYHbIe TeOpeTUYeCKne CHCTEMHbIE TEOPETUYECKME
5.B.1,MK-6 =3 (@) npegmeTa, He ymeeT aenarb 3HaHuWs, HeJOCTaTOMHOE YMEHWe |3HaHus, BnageeT 3HaHus, Bnageet
3.3.1,MK-6 e apryMeHTUpOBaHHbIe BbIBOAbI U |AenaTb apryMeHTUpPOBaHHbIe TepMuHosnorven, genaet TepMuHosnorven, genaet
3.Y.1,MNK-6 S NpvBOAUTb NPUMEPHI, BbIBOAbI M MPUBOANTL MNPUMEPDI, [apryMeHTMPOBaHHbIE BbIBOAbI U |apryMeHTUpoBaHHbIE BbIBOAbI U
3.B.1 i NPOSIBMSAET OTCYTCTBME nokasbiBaeT HEMOTMYHOE U 06006LLUeHns, NpuBoAUT 06006LLeHns, NpuBoAUT
% NOMMYHOCTM U HenocnegoBaTenbHoe npuMepbl, HO NpY 3TOM AenaeT |npuMepsbl, CnocobeH BbICTpo
= nocnefoBaTenbHOCTU N3roXeHve Matepvana, Aenaet [HecyLlecTBeHHbIe OLUNOKM. pearvpoBaTb Ha yTOYHSOLLME
U3MOoXeHWs1 MaTepuana, AenaeT (ownbkm BOMpPOCHI
oLInBKM




MK-34.3.1, [A-lll/2-1. 2 18 Mpegnaraetca 8 BonpocoB. Ha|Ob6yuvatowuiica aemoHcTpupyeT (Obyyatowmiics aemoHcTpupyeT (OBy4datowmiics gemoHcTpupyeT |OByvaroLminess AEMOHCTPUPYET
MK-34.Y.1, |3.,A-lll/2 g |e noaroToBKy oTBOAUTCHA 15 MUH He3HaHWe TeopeTMYeCKNX OCHOB [Hernybokue TeopeTuyeckme NPOYHblE TEOPETUYECKME CUCTEMHbIE TEOpEeTUYECKNE
MK-34.B.1, | -3.2. =) npegmeTa, He ymeeT genarb 3HaHuWs, HeJOCTaTOMHOE YMEHWe |3HaHus, BnageeT 3HaHus, Bnageet
MK-55.3.1, 2 apryMeHTUpOoBaHHbIe BbIBOAbI U |AenaTb apryMeHTUpPOBaHHble TepMUHomnornen, aenaet TepMUHomnornen, aenaet
MK-55.Y.1, S NpVMBOAUTb NPUMEPHI, BbIBOAbI M MPUBOANTL MNPUMEPDI, [apryMeHTMPOBaHHbIE BbIBOAbI U |apryMeHTUpoBaHHbIE BbIBOAbI U
MK-55.B.1, ; NPOSIBMSAET OTCYTCTBME NoKasbIBaeT HENMOrn4YHoe U 0606LLeHns, NpuBoaNT 0606LLeHns, NpuBoanNT
MK-63.3.1, g NOrMYHOCTH 1 HenocnegosaTtenbHoe npuMepbl, HO NpY 3TOM AenaeT |npuMepsbl, CNocobeH BbICTpo
MK-63.Y.1, = nocnefoBaTenbLHOCTU N3roXeHve matepvana, Aenaet [HecyLueCTBeHHbIE OLLNOKM. pearvpoBaTb Ha yTOYHSOLLME
U3MOoXeHWs1 MaTepuana, AenaeT (ownbkm BOMpPOCHI
MK-63.B.1 3noxe aTepuana, Aenaet |owunb onpoc!
oLInBKn
MK-63.3.1, [A-lll/1-1. £ 18 Mpepnaraetca 6 BonpocoB. Ha|Ob6yuvatowumiica aemoHcTpupyet (Obyyatowmiica aemoHcTpupyeT (OBy4vatowmiica gemoHeTpupyeT |OByyatoLminess 4EMOHCTPUpPYET
MK-63.Y.1, 1. g |g noaroToBky otBoanTca 15 MUH He3HaHWe TEOPETMYECKUX OCHOB [Hernybokue TeopeTuyeckme NpoYHbIE TeopeTUYeckme CUCTEMHble TeopeTnyeckue
MK-63.B.1 £ 10 npeamMeta, He ymeeT Aenatb 3HaHWSA, HEAOCTaTOYHOE YMEHWE |3HaHWs, Bnageet 3HaHusA, Bnageet
S apryMeHTUpOBaHHbIE BbIBOAbI U |AenaTb apryMeHTUPOBaHHbIE TepMUHOIOrnen, genaet TepMUHOIornen, genaet
S NPUBOAUTL NPUMEPbI, BbIBOZbl U MPUBOAWTL NMPUMEPBI, [apryMeHTMpOoBaHHbIE BbIBOAbI U |apryMeHTUPOBaHHbIE BbIBOAbI 1
; NpOSIBRSIET OTCYTCTBUE nokasblBaeT HenormyHoe n 0606LLeHus1, NpuBoaUT 0606LLeHus1, NpuBoaUT
b TNOTUYHOCTM U HenocnegoBaTenbHoe npumepbl, HO MpW 3TOM AenaeTt  npumMepsbl, cnocobeH BbICTpo
= nocrnefoBaTenbHOCTU N3MNoXeHne MaTtepuana, enaet [HecyLUueCcTBEHHbIE OLUNOKM. pearvpoBaTb Ha YTOYHsIOLLME
U3rNoXeHus Matepuana, AenaeT (ownbkm BOMpPOCHI
oLmnbKn
MK-3.3.1,1 [A-111/1-1. 2 18 Mpegnaraetca 5 BonpocoB. Ha|Ob6yuvatowumiica aemoHcTpupyeT (Obyyatowmiics aemoHcTpupyeT (OBy4datowmiics aemoHcTpupyeT |OByvaroLmincss AEMOHCTPUPYET
K-3.Y.1,MK- 4. g |e noaroToBKy oTBOAUTCHA 15 MUH He3HaHWe TeopeTMYECKNX OCHOB [Hernybokue TeopeTuyeckme NPOYHbIE TeOpeTUYECKNE CHCTEMHbIE TEOPETUYECKME
.B. T npeamMeta, He yMeeT genatb HaHWs1, HeQOCTaTOuH MEHUE |3HaHus1, BnageeT HaHus, Bnageet
3.B.1 £ 1O egMeTa, He yMeeT gena 3Ha efocTaTodHOe yMeHMe |3Ha apee 3Ha apee
2 apryMeHTUpOBaHHbIe BbIBOAbI U |AenaTb apryMeHTUpPOBaHHbIe TepMUHomnornen, aenaet TepMUHomnornen, agenaet
S NPUBOAMUTL NPUMEPDI, BbIBOZbI U MPUBOAUTL NMPUMEPSI, [apryMeHTUpOBaHHbIE BbIBOALI U |apryMEHTUPOBaHHbIE BbIBOALI U
; NPOSIBMSAET OTCYTCTBME nokasbiBaeT HEMOTMYHOE U 06006LLeHns, NpuBOAUT 06006LLeHns, NpuBoaUT
g NOMMYHOCTM U HenocnegoBaTenbHoe npuMepbl, HO Npy 3TOM AenaeT |npumMepsbl, CnocobeH BbICTpo
= nocnefoBaTenbHOCTU N3roXeHve maTtepvana, AenaeT [HecyLueCcTBEeHHbIE OLUNOKM. pearvpoBaTb Ha yTOYHSOLLME
U3MOoXeHWs1 MaTepuana, AenaeT (ownbkm BOMpPOCHI
oLInBKn
MK-2.3.1,MN £ 18 Mpepnaraetca 5 BonpocoB. Ha|Ob6yuvatowmiics aemoHcTpupyet (Obyyatowmiica aemoHcTpupyeT (OBy4yatowmiica gemoHeTpupyeT |OByyatoLwminess 4EMOHCTPUPYET
K-3.3.1,MMK- g |g noaroToBky otBoanTCa 15 MUH He3HaHWe TEOPETMYECKUX OCHOB [Hernybokue TeopeTmuyeckme NpoYHbIE TeopeTUYeckme CUCTEMHble TeopeTnyeckue
63.3.1 £ 10 npeamMeta, He ymeeT Aenatb 3HaHWSA, HEAOCTaTOYHOE YMEHWeE |3HaHus, Bnageet 3HaHwusA, Bnageet
S apryMeHTUpOBaHHbIE BbIBOAbI U |AenaTb apryMeHTUPOBaHHbIE TepMUHOIornen, genaet TepMUHOIOrnen, genaet
S NPUBOAUTL NPUMEPbI, BbIBOZbl U MPUBOAWTL NMPUMEPBI, [apryMeHTUpOBaHHbIE BbIBOAbI Y |apryMeHTUPOBaHHbIE BbIBOAbI 1
; NpOSIBMSIET OTCYTCTBUE nokasblBaeT HenormyHoe n 0606LLeHus1, NpuBoaUT 0606LLeHus1, NpuBoaUT
b NOTUYHOCTM U HenocnegoBaTenbHoe npumepbl, HO MpW 3TOM Aenaet  (npumMepsbl, cnocobeH BbICTpo
= nocrnefoBaTenbHOCTU HeCyLLEeCTBEHHbIE OLLUNBKN.

N3IoXeHWs MaTepuana, aenaet
oLmnbKM

M3NoXeHWe matepvana, genaet
owmnodkn

pearvpoBaTh Ha yTOYHsIOLWME
BOMPOCHI




8 MK-37.3.1, T | Mpegnaraetca  Bblbpath  BapuaHT |[1pOEKT He BLIMNOMHEH UMW HE [MpoeKT BLIMOMHEH YaCTUYHO, [MpoeKT BbIMNOMHEH B NMOSTHOM [MpoeKT BbIMNOMHEH B NMOSTHOM
MK-37.¥.1, ] g 3agaHuns no MKTOLMYECKOMY | COOTBETCTBYET 3a4aHNI0; COOTBETCTBYET 3a[aHuIo; o6bemMe 1 COOTBETCTBYET o6bemMe 1 COOTBETCTBYET
MK-37.B.1 5 |2 yKasaHuio. Mo pesynbratam [MosICHUTENbHAas 3anucka NosiCHUTENbHas 3anucka 3aaHuIo; NOSICHUTENbHasA 3aaHuIo; NOSICHUTENbHasA

E 'S BbIMOMHEHOW  paboTbl  NMPOMCXOAWT |COAEPXKMT BCe Heobxoammble coaepXuT Bce HeobxoanMble 3anucka CoAepXuT Bce 3anucka nocrnegosaTenbHO
© |3 3awura. pasgfernbl, Ho cocTaBneHa pasgernsbl, NpUBeAeHHbIE HeobxoaMMble pasgensi, coaepXuT Bce HeobxoauMble
& 8 HenocnegoBaTenbHo, C pacyeTbl BepHbl U 0OOCHOBaHbI, (NpUBEAEHHbIE pacyeTbl BEPHbI  |pa3saernbl, NPpUBEAEHHbIE
F S owwmbkamu, Aoknag 3anucka cocTaBreHa 1 060CHOBaHbI, HO UMeTCst pacyeTbl BEpHbI 1 060CHOBAHbI;
E obyyatoLerocs HenocnegoBaTenbHO, C HeKoTopble 3amMmeYvaHus; rpacpmyeckas 4acTb BbINONHEHa
% HenocnenosareneH, 6e3 olwmnbkamu; rpacduyeckasi YacTb |rpadmyeckas YacTb BbINOMHEHA (B NMOMHOM 06bemMe C
s BblAENEHNS KIMHOYEBbIX BbIMOMHEHA C OTKIIOHEHUSIMU OT |C HE3HAYUTENbHBIMU cobntogeHnem TpeboBaHuii
8 MOMEHTOB; He NoryYeHbI TpebosaHuii ECK[; noknapn oTCTynneHnsimu ot ctaHgapTos; (ECKL; 3awwmta npoBegeHa
C OTBETbI Ha BOMNPOCHI obyyatoLerocs npu 3awuTe Aoknag TEXHUYECKN rPamMOTHO,
HenocnenoBaTeneH; Ha pag obyuatoLLerocsi KpaTok, Ho oXxBaTbIBaET BCE pasgernbl
BOMPOCOB AaHbl HEMPaBWITbHbIE |AONYLLEHbI HETOYHOCTU B paboThbl; OTBETHI HA BCe
OTBETHI onpeaeneHnsx 1 cneunanbHON (NocTaBneHHbIe BONpOChI
TEPMUHOMOMNKW; OTBETHI HA BCE  [BepHble, 060CHOBaHHbIE U
NocTaBnNeHHbIEe BOMPOChI BEPHbI, [YETKME
060CHOBaHbI, HO Ha HEKOTOpbIe
13 HUX AaHbl OTBETbI NOcne
HaBOASLLMX BOMPOCOB

9 MNK-2.3.1,MN ~ Z 5 Mpegnaraetca OTBETUTL |HE3HaHWEe Unn HenoHnMaHue 3HaHusa umetot 3HaHWst UMEIOT 40CTaTOuHbIN 3HaHus oTnnyaroTes rnybuHon
K-2.Y.1,MK- t% 3|2 obyyvatowemycs Ha Bonpochkl buneta.|obyyatowmmcs OCHOBHOrO dparMeHTapHbI XxapakTtep, copepxaTernbHbIi YPOBEHb, 1 codepXaTenibHOCTbIO, faeTcs
2.B.1,MNK-3. ST E Bpewms Ha nogrotoBky 20 MUH. mMaTtepuarna; Ha GonbLLUY YacTb |OTNMYaOTCS NOBEPXHOCTHOCTLIO [OHAKO OTNMYaroTes cnabon NOMHbIV UCHepnbIBaOLLNIA
3.1,MK-3.Y. . E ™ BOMPOCOB MO COAEPXKaHUIO 1 Marnow coaepXaTenbHOCTbIO;  |CTPYKTYpUPOBAHHOCTHIO; OTBET, Kak Ha OCHOBHble
1,MK-3.B.1, S © 3K3aMeHa 3aTpyaHsIeTcs AaTb  |copeplkaHue Guneta packpbiTo |packpblTo coaepxaHue Gunera, (Bonpockl 6uneta, Tak U Ha
MK-34.3.1, & OTBET UNW He AaeT BepHbIX cnabo, MMerTCA HETOYHOCTH MMEITCA HETOYHOCTU Npu OOMNONHUTENbHbIE;

MK-34.Y.1, z OTBETOB npv OTBETE Ha OCHOBHbIE OTBETE Ha AOMNONHUTENbHbIE obyuatoLmiics ceoboaHO
MK-34.B.1, E BOMpockl buneTa; HapyLueHa BOMPOChI; HEAOCTAaTOYHO BrageeT Hay4HbIMU NOHATUSAMU;
MK-5.3.1,1 ES 1orviKa U3noxeHusi, OTCYTCTBYET [packpbiTa Npobnema no ogHOMY [NOrMYHO 1 AoKa3aTenbHO
K-5.Y.1,MK- % OCMBICITEHHOCTb 13 BOMpOCoB buneta packpbiBaeT npobnemy,
5.B.1,MK-5 o8 npeacTaBnseMoro matepmana npeanoXeHHyto B buneTte;
5.3.1,MK-5 C obyyvatoLmnincs 4eMOHCTpUpyeT
5.Y.1,MK-5 yMeHue BecTu guanor u
5.B.1,MNK-6 BCTyNaTb B Hay4HYIO OUCKYCCUIO
3.3.1,MK-6
3.Y.1,MK-6

3.B.1

10 MK-2.3.1,MN ~ 2 |5 Tect 0-49% npaBunbHbLIX OTBETOB 50-69% npaBunbHbIX 0TBETOB  [70-89% npaBuibHbix oTBeToB  [90-100% npaBusbHLIX OTBETOB
K-2.Y.1,MK- S F (e
2.B.1,MNK-3. ~| 6 s
3.1,MK-3.Y. o 2|3
1,MK-3.B.1, N & |2
MK-34.3.1, & <
MK-34.Y.1, £
MK-34.B.1, g
MK-5.3.1,M X
K-5.Y.1,MK- s
5.B.1,MK-5 g
5.3.1,NK-5 c
5.Y.1,MK-5
5.B.1,MNK-6
3.3.1,MK-6
3.Y.1,MK-6

3.B.1

8. PazpaboTumku:




Kadbenpa akcnnyaTtauuv cyaoBbixX
OoueHT 3HEpPreTMyecknx yCTaHoOBOK Xpamos M. 0.

(y4eHas cmeneHs) (3aHumaemasi O0/HKHOCMb) (mecmo pabomesi) (®N0)



IIK-2

3ayeT — HHAUBUAYANbHBIN (YCTHBIH/MIMCHMEHHBII) 0MPOC
IIpumepHBIii IepevYeHb BONPOCOB:

1. XapakTepucTuku coBMecTHOM paboTsl I'/] ¢ rpeOHBIM BUHTOM B yCTaHOBHUBIIMXCS PEKUMAX.

2. Jlate moHsTHE 00 onTEMabHOM peryimpoBanun CJ1Y.

3. TpeboBanus, npenbsiBisiembie K CIIY ¢ ydeToMm JeHCTBYIOIIHUX TOKYMEHTOB KOHTPOJIUPYIONTUX U
HAOJTIOTAIONTNX OpTaHU3AIIHH.

4. Kimaccudpukanus CIY. cocra 'CHAY nu BCJ1Y.

5. llenecooOpa3HOCTh pe3epBa MOITHOCTH, BBIOOp MommHOCTH ['CIY.

6. OnrTuManbHas CKOPOCTh CYAHA ¥ He0OXoaumast Jtst 3Toro MomHocts ['CIY.



3aveT — MHAUBUAYAJTbHBIH (YCTHBINH/MUCEMEHHBIN) omIpoc
IIpumepHbIH NIepeYeHb BOMPOCOB:
[1K-2

1. Bugsl cocrapsttonux Maccel CIY.

2. TpeboBanus, npenbsasisiemble K C/IY ¢ yueToM AeMCTBYIONIMX JOKYMEHTOB KOHTPOJIHUPYIOIIUX U
HaOIIOAIONTUX OpPTaHU3aIri.

3. Knaccuduramus CIIY. coctas 'CILY u BCY.
I1K-63

4. OcobeHHOCTH B3aUMOAEHCTBHSI IIPOILYJILCUBHOI'O KOMILJIEKCa IIPU peBepcupoBaHuy. HopMaibHbIi 1
SKCTPEHHBIN peBepc.

5. llenecooOpa3HOCTh pe3epBa MOLTHOCTH, BBIOOP MorHOCTH ['CIY.
6. CyoBoii qu3esb, KaK HICTOYHUK BHOPAIMU H IIyMa.

7. XapakTepHble TPU3HAKK U3HOCA pabOYero clios TOHKOCTEHHBIX BKJIAABIIICH MOIIIMITHUKOB CYTOBBIX
IU3eJIeH.

8. Turel nepegay MOLUTHOCTH OT TJIABHOTO AU3ENS K ABHKUTENO0. VX nmpenMyllecTBa 1 HEIOCTaTKU.



3ayeT — HHAUBUAYANbHBIN (YCTHBIH/MMCHMEHHBII) 0MPOC
IIpumepHBIii IepevyeHb BONPOCOB:

IIK-5

1. Ocobennoctu obciyxuanus CIY npu mycke u nporpeBaHuM.
2. OcHOBHBIE TTOKa3aTeNny KauecTBa (cBoicTBa U mapameTpoB) C/IY, ux B3auMoCBs3b.

3. B3anmozeiicTBre TpeOHOTO BUHTA, KOPITyCa M TJIABHOTO IN3EJIs; 3aBUCUMOCTh MEXTy CKOPOCTBIO Cy/IHA U
MomrHocThio I'C/Y.

4. OGecnieuenue 3aJaHHOM CKOPOCTHU CyAHA. BiusiHue ckopoctu cyaHa Ha 3G (GEeKTUBHOCTH EPEBO30K IPy30B
Y T1aCCa’KUpPOB.

5. OnTuManeHasi CKOPOCTh CyJHa B HeoOxoaumast st 3Toro mourHocts ['C/Y.

6. XomoBas XapaKTepUCTHKA, KaK Pe3yJIbTaT B3aUMOJICHCTBUS 3JIEMEHTOB IIPOILYJILCUBHOI'O KOMILJIEKCA.
7. Yupasnenue 'CJIY npu paboTe Ha MEIIKOBO/IbE U Tpu JBKeHUU B Kanaie.

8. Ocobennoctu ynpasnenus ['CIY npu pabore Ha MEJIKOBOJIbE.

9. OnTuMmalnbHas CKOpOCTh Cy/iHA M HeoOxoauMmast st 3Toro mourHocts I'CJLY.



3aveT — MHAUBUAYAJTbHBIH (YCTHBINH/MTUCEMEHHBIN) ompoc
IIpumepHbIH NIepeYeHb BOMPOCOB:

ITK-34

1. Pe3epBupoBanue Hanbosee 0TBETCTBEHHBIX 31eMeHToB C/IY, kak crmocod MOBBIMICHHS €€ HAJASKHOCTH 32
CYeT BBEICHUS N30BITOYHOCTH.

2. TpeboBanus, npenbsaBiasembie K CIIY ¢ ydeToM AeHCTBYIOMIMX TOKYMEHTOB KOHTPOJIUPYIONTUX U
HAOJTIOTAIONTNX OpTaHU3AIHN.

3. O6cnyxuBanue CJIY Ha cTosHUE.

IIK-55

4. CpeactBa 1 METOJbI TEXHUUECKOTO AuarHoctupoBanus CIY.
5. 3agauu ¥ BUJBI TETUIOTEXHUYECKOTo KoHTpoisa CHY.

ITK-63

6. OcobenHocTu oocimyxuBanus u ynpasiaeHus I'C/1Y Ha nepexoJHbIX peKUMax MpOrpeBaHys U pa3roHa.
7. B3aumoseiicTBue rpeOHOr0 BUHTA, KOPITyca Cy/IHA M TJIABHOTO JU3EIs; 3aBHCUMOCTh MEXKTY CKOPOCTBIO
cynna u momHocthio ['CJ1Y.

8. Termmorexundeckuii KoHTpodb CJIY cumamu KoMaH/IbI.



3aveT — MHAUBUAYAJTbHBIH (YCTHBINH/MUCEMEHHBIN) omIpoc
IIpumepHbIH NIepeYeHb BOMPOCOB:

ITK-63

1. Bniusinue xauectBa peryaupoBanus auseneit Ha ¢ dektuBHOCTh padoTel [CLY.

2. Mcnonp30BaHKe X0I0BOM XapaKTEPUCTUKH 7151 peryiupoBaHus mowmHocty I'CY npu xone cyaHa B
Oaacre, C Tpy30M U B IITOPMOBBIX YCIOBHSIX.

3. Temmorexumueckue ucnsiTanus CIY.

4. Tennorexanueckuit kKoHTposb CIIY cuinamMu KOMaH b

5. OxoHomuuHOCTE C/{Y € pa3nuuHbIMU CXeMaMH YTUIN3aLUN TEIIOTHI.

6. Bnusinue kauecTBa peryJnpoBaHus TOIUIMBHOM anmnapaTypsl qu3selieit Ha agppexTuBHOCTh pabotsl CIY.



3aueT — HHAUBUAYANbHBIN (YCTHBIH/MMCHMEHHBII) 0MPOC
IIK-3

1. BnusiHre BHEITHUX ycIoBHiA Ha pabouune pexumbl ['CILY.

2. Mcnonp30BaHKe X010BOM XapaKTePUCTUKH 17151 peryiupoBaHus mowmHocty I'CY npu xone cyaHa B
Oaacte, C Tpy30M U B IITOPMOBBIX YCIOBHSIX.

3. Ocobennoctu ynpasnenus 'C/{Y npu ee ocTaHOBKe.

4. Yupasnenue ['CIIY B ycnoBuUsIX IEPEMEHHOTO BETPA, BOJIHEHHS U U3MEHSIOIIEHCS OCAIKU.

5. Ocob6ennoctu ynpasienus I'CJ1Y nipu padore B Kanase.



3aueT — MUHAUBUAYAJIBLHBIN (YCTHBII/MMUCHMEHHBII) ONPOC
K-2
1. Meponpusrtus 11st ipenoTBpaiienus neperpy3ku ['CIY.
K-3
2. MeTtoppl 1 TEXHUYECKHUE CPEICTBA MPEA0TBPAIICHHS 3arpsSI3HEHUH BOJAHON 1 BO3JIYIIIHON CPEIbl OTXOIaMH
pacxonHbIX U pabounx BemecTB CIY.
3. TpeboBanus Mex1yHapo1HOM KOHBEHIMH 10 MPEA0TBPAILEHUIO 3arPA3HEHUN OKPYKaOIel Cpe/ibl
OTXO0JIaMU pacXoAHbIX U pabouux BemecTB CY.

ITK-63

4. OxonomuuHOCTh CIIY C pa3iIu4HbIMM CXEMaMH YTHJIN3ALUU TEILIOTHI.
5. OcHoBHble ocobenHocTH 3KcIutyataruu ['CJY npu ncnonb30BaHUM «TSHKENBIX)» TOILUIMB.






®denepanbHOE ar€HTCTBO MOPCKOI'0 M PEUHOr0 TPAHCHIOpTa
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YK 621.431.74:621.436

PenienseHT — kaHI. TexH. Hayk, HadanbHUK oTAcna AO «PYMO»y»
C.E. Arnpycenko

DKkcrutyaTaiysi  CyJOBBIX  JIM3CJIBHBIX ~ YCTAQHOBOK:  y4eOHO-
METOJJMYECKOE MOCOOKME K BBIMOJHEHHIO KYPCOBOIO MPOEKTA JUIS CTY-
JIEHTOB (KYpCaHTOB) OYHOTO W 320YHOTO OOYYEHHS CIEIHaTbHOCTH
26.05.06 «DxcmmyaTanusi CyA0BBIX dJHEPTETHYECKUX YCTaHOBOK» / Co-
crasutrenu — B.B. KonsiBanos, F0.1. MatseeB, M.}O. XpamoB —
H. Hoeropon: Uzn-so ®I'BOY BO «BI'YBT», 2023. - 99 c.

[IpencraBnena uHpOpMaIHsI O COCTaBe, HA3HAYCHUU U IKCILTyaTa-
WU CYIOBBIX IU3EJbHBIX YCTAaHOBOK. IIpHBENECHBI ONUCAHUSA U pacyeT
MPUHLMITHAIBHBIX CXEM CHUCTEM CYJIOBBIX IH3EIbHBIX dHEPreTHUECKHUX
YCTAHOBOK: TOIUIMBHOM, MACIISIHOM, OXJIaXJIEHHUS, CXKaTOro BO3AyXa,
razopbinycka. [IpeacTaBieH mopaaoOK BBIMOJIHEHUS KYpCOBOTO IMPOEK-
ta. PaccmartpuBaercsi BBHIOOp OCHOBHOTO OOOPYNOBaHHS W CHUCTEM
CYJIOBOM 3HEPreTHUYECKONW yCTaHOBKH. JlaHbl yka3aHus K 0OPMIICHUIO
MOSICHATENBHOM 3aITUCKH U TpapUuecKoi 4aCTH U BapHAHTHI 3aJaHMM.

st cTynenToB (KypcaHTOB) OYHOTO U 3209HOTO O0YUICHHUS.

PabGora pekoMeHIOBaHA K M3[aHHIO0 Kadeapol SKCILTyaTalHu Cy-
JIOBBIX YHEPreTHUECKUX YCTaHOBOK (mpoTokoa Ne 9 or 31.05.2023 r.).

© ©I'bOY BO «BI'YBT», 2023



1. Oﬁume CBCACHUSA O CYAOBLIX IU3CJIbHBIX JHEPreTU4€C-
CKHX YCTAaHOBKAX

1.1. CocraB u kiaccuukanus cyI0BbIX IH3eIbHbIX IJHEPreTH-
YeCKHX YCTAHOBOK

CynoBas nusenbHas sHepreTmdeckas ycranoBka (CDY) mpenna-
3Ha4YeHa JIsl IPOU3BOJICTBA MEXAaHUYECKOU, AIEKTPUUECKOM, TETIOBOM
U JPYTHX BHIOB JHEPrHH, HEOOXOOMMBIX IJISl YIOBJIETBOPEHHS BCEX
CYIOBBIX HYI. B cocTaB sHepreTnyeckoil ycTaHOBKHM BXOAAT reHepa-
TOpBI paboyero Teja, ABUraTeNd, epeaadu, BIONPOBO, IBUKUTEIH,
CYJIOBBIE CHUCTEMBI, a TaKke 000pyaoBaHUe sl 0OCTYKUBaHHSI CYHI0-
BO# dHepreTHueckoi ycranoBku (CIY).

Bce Bunmel sHepruii, BwIpabaTeiBaeMbix CJIDY, obecmeumBaroT
JBWKEHHE CyIHA C 33JaHHON CKOPOCTBIO WIIM BBIMOJIHEHUS Pa3IMIHBIX
NPOM3BOACTBEHHBIX OIEpaliii Ha TPAHCIIOPTHBIX CyAaX, CyJaX TEXHH-
yeckoro (rota M cynmax CHEUallbHOTO Ha3Ha4deHWs, Oe30MacHyl u
HaJeKHYI0 paboTy MEXaHW3MOB MAILIMHHOTO MOMEIIEHHs, MalTyOHBIX
MEXaHU3MOB M YCTPOWCTB, DJICKTPHUECKOE OCBEIICHUE, ICHCTBHE
CPEICTB CYIOBOXKACHUS, YIpaBlieHME MEXaHHM3MaMU CUTHAJIM3ALUU H
ABTOMATHKH, OOIIECYOBbIC M OBITOBBIE HYXIbl 3KHIIAXKa M IacCa)Ku-
POB U T.1.

B coctas C/IDY BxoasT:

1. 'naBHas cynoas sHepreTuyeckast ycraHoska (I'CQY), koro-
past mpenHa3HaueHa [uig obOecrieyeHHs Xxona cynHa. OHa COCTOMT M3
[JIAaBHBIX JIBUTATENei, MapoOBBIX KOTJIOArperaTtoB, MapOTYpOMHHBIX
SHEPreTHYECKUX YCTAHOBOK, CBOOOIHO-TIOPIIHEBHIX I'€HEPATOPOB ras3a
U TypOMH Ta30TypOMHHBIX YCTAHOBOK, SIICPHBIX PEaKTOPOB aTOMHBIX
9HEPreTHUECKMX YCTAHOBOK, a TaKke OOCITYKMBAIOIIUX WX BCIIOMOTa-
TEJIbHBIX MEXaHU3MOB U CHCTEM.

2. BcnomoratenbHble CYAOBBIE SHEPreTHUECKHE YCTaHOBKH
(BCQY), obecrieunBaromye BCEMH BUAAMU HEPTHUU CYIOBBIE MeXa-
HU3MBI U HOpManbHOEe (yHKunoHmpoBanue ['COY. K HMM oTHOCST
BCIIOMOTaTeJIbHbIE aBapUHHBIC TN3ENIb-TeHEPATOPhl, TypOOTeHEPaTOPEI,
BCIIOMOTaTeIbHbIE KOTIOArperaThbl, akKyMyJISITOPDHYIO CTAHILHMIO, a TaK-
ke O0OCITYy)KMBAIOIIME WX BCIOMOTATElIbHbIE MEXaHHU3MBI, amlaparbl U
CHCTEMBI.



3. MexaHu3MBl U anmapartsl 00IIeCyOBBIX CHUCTEM (OBITOBOTO
BOJIOCHAOXKEHHUSI, OTOIUICHHUS M OOOTpeBaHMsA, BEHTWISIMUA W KOHIU-
LMOHUPOBAHUS BO3/lyXa, OCYLIUTEIbHON, 0aJUIaCTHOM, TPOTHBOIOXKAP-
HOH cucTeM, cOopa M OYHUCTKH MOACIAHEBBIX M CTOYHO-(AHOBBIX BOA U
Ap.).

4. Cucrembl aBTOMAaTU4E€CKOr0 U JUCTAHIIMOHHOTO YIPaBIICHHUS,
KOHTpoJis 1 3amuThl I'COY, BCOY, MeXxaHW3MOB U anmapaTroB o0IIe-
CYJOBBIX CHCTEM.

I'maBHBIE CyfOBBIE SHEPreTHYECKHE YCTAHOBKH MOXKHO Kiaccupu-
IUPOBATH CIEAYIOMIIM 00pa3oM:

* TI0 POJly UCTIOJIb3YEMOTO TOIUINBA, UCTIONB3YIOIINE OpTraHu-
4yeckoe (MMPOAYKTHI MEPeroHky HedTH, ra3, yrojib) U sAepHbIE TOIUINBA.
Ha cynax pe4Horo m cMemaHHOT0O peKa-Mope IUIaBaHHUS HCIIOIb3YeTCs
OpraHUYecKoe TOIUIMBO. Ha HEKOTOPBIX THIIAX MOPCKHUX CYAOB HCIIOJb-
3yeTcs sIIEPHOE TOIUIHUBO;

* 110 TUMYy TJIABHBIX JBUTATENECH - HA YCTAaHOBKU C TOPIIHE-
BBEIMH JIBUTATeNsIMH BHyTpeHHero cropanus (JIBC) m mopruaeBbIMU
MapOBBIMU MallIMHAMU; C TypOUHHBIMH ABUTaTeNssMu: ra3oBbiMu (I'T) u
naposbivu (I1T) TypOuHamu; KOMOMHHPOBAHHEIEC: T'a30TYPOMHHBIE CO
cBoOoaHO-TIOpIITHEBBIMU TeHepaTopamu raza (CIII'T I'T), razomapoBeie
(KTTI) u 1p.;

* [I0 TUILY IVIABHOW CYJOBOM I€pelayd SHEPTUU K JABUKUTE-
JSIM — HA YCTaHOBKHM C MEXaHMYECKOH, TMIPABIMYECKOH, dIIEKTpUye-
CKOM 1 KOMOMHUPOBAHHBIMU II€peadyaMH;

* [10 YHCITy BaJIOMIPOBOJIOB Ha OJTHO-, IBYX- M MHOT'OBaJIbHBIE.

B xavecTBe JBIKUTENICH MPUMEHSIOTCS TpEeOHBIE BUHTHI (PUKCHPO-
BanHoro mrara (B®III), perymupyemoro mara (BPILI), kpeutsuyateie u
BOJIOMETHBIE JIBIIKUTEIH, 2 MHOT/Ia TPeOHBIE KoJieca.

Peunsie 1 cMmemanHoro "peka-mMope" IIaBaHUS CyJda OOOPYIYIOT
CHEUUATBHBIMU JTU3EIbHBIMU 3JEKTPUUECKUMH YCTAaHOBKAMH C KOJIU-
YeCTBOM I'PEOHBIX BAJIOB OT OJHOTO A0 TPEX - B LEISAX MMOBBILICHUS Ma-
HEBPEHHBIX KauecTB cyAoB. B kadectBe ['COY wmcmomp3yiorcs B oc-
HOBHOM BOJIOM3MeNIaonieM (IIoTe CpeHe000POTHBIE JH3EIH.

Ha mopckux cynax 60bII0r0 BOJOU3MEIIEHHS Yallle UCTIONIB3YIOT-
sl MaJI000OPOTHBIE JT3EIU C OJJHOBATLHBIMU YCTaHOBKAMHU.



1.2. Pa3menieHue MeXaHU3MOB 1 000PY/A0BAHHS B MAIIMHHOM I10-
MeleHuH

OOmiee mpaBuiIo pa3MEUICHUS MEXaHU3MOB W 000pYIOBaHHsI CBO-
JUTCSI K TOMY, 9TO YCTaHABIIMBATh UX CIIEAYET B MECTaX, I/Ie OHH OYIyT
Hauboee 3¢ (eKTUBHO BBIMTOMHATH CBoM (pyHKIIMU. BecoMmorarensHoe
00OpyZOBaHKE [OJDKHO YCTAHABIUBATHCA BOJNM3U OOCITY>KUBAEMOTO
[JIABHOT'O MeXaHW3Ma. B3anMocBsi3aHHBIE MEXaHM3MbI MOTYT pacmoia-
raThCsl KaK 10 TOPU30HTANM, TaK ¥ MO BEPTHUKAIH. 1paccHpoBKa KOM-
MYHUKAIM{, KaK MPaBUJIO, AOJDKHA MPOXOJUTh B TPEX B3aWMHO Iep-
NEHIUKYJSPHBIX HaNpaBiICHUIX: MapajlielbHO JAUaMeTpaibHOM IIioc-
KOCTH Cy/HA, NEePIEHAUKYISIPHO ed W TepHeHANKYISIPHO OCHOBHOM
TUIOCKOCTH, TpUYeM He00XOJUMO TIpeayCMaTpHUBaTh JOCTATOYHEIC
NPOCTPAHCTBA JJIsl MOHTaXa, 00CITy’)KHBaHHS peMOHTa. MeXaHU3MBl, 3a
KOTOPBIMH HEOOXOAMMO MOCTOSHHOE HAOJIOJCHHE BO BpeMsi paboThl,
JIOJKHBI YCTaHABIMBATHCS BOJM3M TIOCTa YIPaBICHHSL.

Ilpu pa3menieHnn MexaHW3MOB M oOopynoBanus B MII cienyer
YUUTHIBATH CIEAYIOIINE OCHOBHBIE PEKOMEH IAIHN:

— KOMITAKTHOCTh C MUHUMAIIBHOH MPOTSHKEHHOCTHIO TPyOOTIpOBO-
JIOB M KaOEJBHBIX TPacC;

— obecnieueHue ya00HOr0 JI0CTyNa ISl 00CIY)KUBAHUS M PEMOHTAa;

— obecrieueHre HaJlEXHOro BcacbiBaHMs HacocoB COY u cuctem
CyJIOBOTO Ha3HAUEHUs IPH Pa3IMYHBIX JKCILTyaTAI[HOHHBIX OCAJIKaX,
KpeHax, nuddepeHrax v kauke Ha BOJTHCHHU;

— pacmoio)KeHHe MEXaHU3MOB C TOPU3OHTAILHBIMH BaaMu (TeHe-
paTopbl) TMapajuleTbHO AMAaMETPaTbHOW IUIOCKOCTH, YTO HWCKIIFOYaeT
BIIMSIHUE THUpPOCKOMMUeckoro 3ddekra Ha paboTy MOANIMITHUKOB IPH
060pTOBOI1 KauKe;

— YCTaHOBKa MEXaHH3MOB C BBICOKMM YPOBHEM IllyMa B HauOOIb-
HIeM yJajJeHHH OT MOCTOB YIIPaBJIeHHUs, MepeOOpoK U Many0d Ui CHU-
JKEHHSI CTPYKTYPHOTO IIyMa B YKHITBIX U OOIECTBEHHBIX TOMEIICHHSIX;

— pa3MelIeHue 3JIEKTPOJABUraTesiel BCIIOMOTaTeNbHBIX MeEXaHU3-
MOB 0€3 CONPUKOCHOBEHUSI C CY/I0BBIMU KOHCTPYKLIUSIMH.

HuctepHbl pacxoiHble (TOIIMBHBIE U MACIsSHBIE) PACIONaramT y
0opToB, Ha MIarhopMax M B MAXTaxX MAIIWHHBIX IOMENICHUH, IUCTep-
HBl LUPKYJISIIMOHHBIE MACISIHBIE — I10JI HACTHJIIOM MAIIMHHOTO MOMe-
IICHUS WK B BBITOPOAKAaX ABOMHOIO JAHA; HUCTEPHBI PACIIMPHUTEIbHbIE
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3aMKHYTOW CHUCTEMBI OXJIaXIEHUsI — HaJl 0OCITy>KUBAaeMbIMU UMH JIBHU-
raTensiMu.

ABTOHOMHBIEC Y YTHIM3aLMOHHBIE KOTJIOArPeraThl U O0OCIyKHBAtO-
M€ UX MEXaHU3MbI U YCTPOMCTBA pacroiaraloT 0ObYHO Ha miatdop-
M€ B BBITOPO’KEHHOM MOMEUIEHMS WIX B TproMe. [ TyluTenu u ucKkpo-
TacUTeIU LIEIeco00pa3sHo pa3MeIaTh B KOKyXax JIbIMOBBIX TPYO.

I'maBnbnii pactpenenurenpablid muT (I'PIL) 0oObIYHO pacioararor
Ha TaTopMe WM B TPIOME MAIIMHHOTO TOMEIICHHS Ha IUIOUIAJKe,
KOTOpasi HaXOAWTCS BbILIE YpOBHA IUUT. [Ipn Hamuuuy B MalivMHHOM
NOMEIIEHNH CHEIHAIBHO BBITOPOKEHHOIO OTAEICHUS LIEHTPAIbHOTO
nocta ynpasnenus ['PIIl yacTo ycTaHaBIMBaIOT B 3TOM OTACIICHUH.

KomMnaHOBKY COBpPEMEHHBIX CYJOBBIX JH3EJIbHBIX YCTAHOBOK BBI-
MOJIHSIOT, UCTIONB3Ysl arperaTupoBaHue. ArperaTHpoBaHHE 3aKJII0YaeT-
cs1 B 00bEJMHEHUH HECKOJIbKUX MEXaHU3MOB, TEIUIOOOMEHHBIX arnapa-
TOB M YCTPOMCTB, BBHIMOJHSIONIAX OIpEAeSiCHHbIE (YHKIUH, B OJUH
0JI0K, CMOHTHPOBaHHEII Ha 001Ieli pame.

Pasmemenue obopynoBanus u Mexann3mMoB B MII cymoB peuroro
¢oTa HOMKHO MPOU3BOAUTHCA ¢ cobmoaeHueM [IpaBun kiaccuduka-
WU U TOCTPOUKH CyJI0OB BHYTPEHHETO TJIaBaHUSI.

I'maBHbIE U BCTIOMOTaTENbHBIE MEXaHU3MBI JOJKHBI Pa3MELIAaThCS B
MII takum 00pa3om, 4ToOBI U3 UX MOCTOB YIPABJICHUS U MECT 00CITy-
JKUBaHUSI ObUTH OOecTiedeHbl CBOOOIHBIE MPOXOJAbl K BBIXOJAM M3 TI0-
MeuleHul mupuHoil He MeHee 600 MM U BbricoTOM HE MeHee 1900 Mm.
upuHa mpoxoda cO CTOPOHBI IIOCTa YNPAaBJICHHS TJIABHBIMH MeXa-
HU3MaMH, a TaKKe€ MEXIY IVIaBHBIMH MEXaHHU3MaMH JIOJKHA ObITh He
menee 1000 mwm. Ilpyu nuCTaHIIMOHHOM YIpPaBIE€HUH TJIABHBIMH MeXa-
HU3MaMH IIUPHHA IPOX0/1a MOKET ObITh CHIKEHa 110 800 MM.

Kaxxgoe mammHHOE NMOMeENIeHHE JOHKHO HMETh HE MEHee JIBYX
BBIX0/IOB. BBIXO/IBI TOMKHBI OBITH PACHOJIOXKEHBI Ha MPOTHBOMOIOXK-
HBIX 0OpTax M Kak MOYHO JAajbllie YAaJeHbl IpYT OT apyra. Pasmeps B
CBETY LIAXT, B KOTOPHIX YCTAHOBJIEHBI TPArlbl, JOJDKHBI OBITH HE MEHEe
600 x 600 mMM.

I'py3oBble HacOCHBIE MOMEUIEHNS HA TaHKEPaX MOTYT UMEThb OJIWH
BBIXOJ, BEAYIINH HEMOCPEICTBEHHO Ha OTKPBITYIO Hayoy.

CryneHr cCXOAHBIX TPAIoB JOJDKHBI OBITH IUPUHON HE MeHee 560
MM U UMeTh TyOonny He MmeHee 100 MmMm. HakiioH TpanoB JoykeH ObITh
He Oonee 60° k ropusoHTanu. CTyNEeHH TPaIoB, TOJLKHBEI OBITH pUIIe-
HbIMH. BepTukanbHble Tpanbl JODKHBI UMETh HIMpUHY He MeHee 300
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MM. PaccTosiHue OT CTymeHell TpamoB J0 KECTKUX KOPIYCHBIX KOHCT-
PYKUUH, HAXOAALIMXCS 3a TpamnamH, JOJDKHBI ObITh He MeHee 150 M.
PaccTrosiHne MexIy OTAEIbHBIMU CTYHNEHSIMHU AOJDKHO COCTABISITH HE
6onee 300 Mm.

[Tnomaaku, npenHazHayeHHbIE A7 00CITy>KUBaHHUSA M PEMOHTA Me-
XaHHU3MOB, BCIIOMOTaTEJbHBIX KOTJIOB IHPHUOOPOB M Pa3IMYHBIX YCT-
POMCTB MEXaHMYECKUX YCTAHOBOK JOJDKHBI OBITh LIMPHUHOM HE MEHee
450 MM 1 UMETbH NIPOYHBIE MOPYYHHU BbICOTON He MeHee 900 mMm.

Bce nBmxymmMecs 4acTH MEXaHM3MOB M IPUBOJBI, IPEACTABIISAIO-
M€ ONACHOCTbH Uil OOCIIYKHBAIOIIETO MEPCOHANA, AOJKHBI OBITh OT-
PpaXkXIeHbl TOPYYHAMH MU KOXKYXaMH.

VY3761 MEXaHU3MOB, IPUOOPBI M TPYOOIPOBOJIBI, HATPEB KOTOPBIX
MOJKET JOCTUTaTh TeMmepaTypsl Boiie 60°C mOoMmKHBI OBITH 000PYHO-
BaHbl YCTPOHCTBAMHU UISl NPEAYNPEKICHUS WM OTPAaHUYCHHS TEIUIO-
Boro u3nydeHusi. Harpetsie — Boite 220°C MOBEpXHOCTH MEXaHU3MOB,
00opyZ0oBaHMst U TPyOONPOBOAOB JODKHBI UMETh H30JISIMIO, BBIMOJI-
HEHHYIO U3 HE TOPI0YUX MaTepHaoB.

PaccTosHne oT HapyHOU NMOBEPXHOCTH M3OJSIMK KOTJIOB U JIeTa-
JIel MeXaHU3MOB, HarpeThix Bhime 60°C, 10 CTEHOK IUCTEPH >KUIKOTO
TOIUINBA JOJKHO COCTaBIATH He MeHee 600 MM.

BcmomoratenbHble KOTIIBL, YCTaHABINBAEMBIE B OTHOM TIOMEILICHUN
¢ asurarensiMu BHyTpeHHero cropanus ([IBC), momxHBI OBITH OTpa-
JIEHbI METAJUTMYECKOU BHITOPOJIKOW B pailoHE TOOYHOr0 YCTPOUCTBRA.

ABTOHOMHBIE KOTJIOArperarbl, pacHoJIOKEHHbIE Ha IiaTtdopmax
WM TIPOMEXKYTOYHBIX MMay0ax U He BHITOPOKEHHbIE HEMTPOHUIIAEMBIMHU
MIEPEropoIKaM, JTOJDKHBI OTPaXAAaThCs HEMPOHUIIAEMBIMU KOMHHICaMH
BbICOTOU HE MeHee 200 MM.

ABTOHOMHBIE KOTJOAarperatbl Ha HETEHATUBHBIX CYAax JOJKHBI
yCTaHaBIUBaThCs 3a KodepaamMamMu BHE 30HBI TPY30BBIX HE(TSHBIX
LUCTEPH.

TonnuBHBIE M MacCISIHBIE IUCTEPHBI HE JOJKHBI Pa3MeEIaThCs Haf
tpamamu, JIBC, KOT/IaMu, Ta30BBITYCKHBIMH TPYOaMmH, JBIMOXOJAaMHU,
NEKTPUYECKUM OOOPYAOBAaHHEM M IOCTaMH YHPABJICHUS TJIaBHBIMH
MEXaHU3MaMHU.

JBurarenu Ui mpuBoOa rpy30BBIX HACOCOB ¥ BEHTUISTOPOB Ha-
COCHBIX ITOMEIICHUH Ha He(PTCHAINBHBIX CyJlaX, 32 UCKIFOUCHHEM I1a-
POBBIX, THAPABINYECKUX U IJEKTPUUECKUX ABUraTeNIeH BO B3phIBO3a-
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IMUIICHHOM HUCIIOJIHCHHU, HC JOITYCKACTCA YCTAaHABJIMBATH B I'PY30BbIX
IIOMCHICHHUAX.

1.3. UcTopuyeckas cipaBKa pa3BUTHS CY0BbIX JHepreTuye-
CKHX YCTAaHOBOK

IlepBoii cymoBoil 3HEPreTHIECKON yCTaHOBKOW Oblila mapoBasi Ma-
muHa, ycranoBieHHas B 1807 r. ®ynronom (CLIA) Ha peuHoe nepe-
BsiHHOE cyaHO "Kiepmont", momHocTeio P,=3 kBT. B Poccun nepsblit
napoxoz 0suT mocTpoeH B llerepOypre B 1815 1. Ha 3aBose n3BecTHOTO
B Poccun mexanuka bepna. banancupHas napoBas MalldHa MOILIHO-
ctei0 P,=3 kBT mpuBoania Bo BpamieHue rpeOHbIE Koeca TUaMeTpoM
2,4 M, wpuHOH 1,2 M, IMEBIIKE MO ECTh JOMACTEH, C YACTOTOU Bpa-
menns 40 mun'. TlapoBasi TIOpIIHEBask MALIMHA, KOTOPAs UTHTEIBHOE
BpeMsl UCIIOJIb30Baslach Ha (JIOTE, HENMPEPHIBHO yiydllajach U Oblia
MepBOCTENICHHBIM JIBUTaTeseM Ha (ioTe. B HacTosIiee BpeMs: oHa cra-
Jla HE MPUTOJHOM U3-32 HU3KOM €€ IKOHOMHYHOCTH, a TAKXKE Ype3Mep-
HOT'O YBEJIMUEHHs rabapuTOB, HE COMOCTABHMOTO C POCTOM arperaTHOM
MOII[HOCTH.

IlepBas ra30TypOMHHAsI YCTaHOBKAa C TOPEHHEM IPU IOCTOSHHOM
JaBJICHUHM, MpeJHa3HavYaBIIascs JUIs MCIIOIb30BaHUS Ha Karepe, Obuia
nmocTpoeHa M ucmeiTaHa B 1892-1897 r.r. TamaHTIMBBIM HH)XEHEPOM
pycckoro ¢uiota I1JI. Ky3spmuackuMm. B HacTosee Bpems ra3oBble
TypOUHBI HCIIONB3YIOTCS OrPAaHMYEHHO HA CyJaX BOEHHO-MOPCKOI'O
¢1oTa u3-3a HU3KOM d3KOHOMUYHOCTH. Ha cymax pednoro ¢uiota raso-
BBIC TYPOUMHBI UCIIOJIB3YIOTCS IJISl HAMyBa JU3ETCi.

B 1883 r. mBeackuii umxenep I'. JlaBans mocTpous nepByro OgHO-
CTYNEHYATYI0 aKTHBHYIO TapoOBYIO0 TypOWHY MOITHOCTBhIO P=3,7 kBT
npu gactore BpameHns N=24000 mun". B 1884 r. aHrmmiicKuM mpo-
MBIIUIEHHUKOM M HWHXeHepoM [lapcoHcoM mocTpoeHa peakTHUBHas
MHOTOCTYIEHYaTasi mapoBasg TypOuHa MolHocTeio P,= 3,7 kBT,
n=17000 mun"". [TapoBbIe TypOHHBI HCIIONB3YIOTCS B HACTOSIIICE BPEMS
Ha Cy/Jax MOPCKOTO W BOEHHO-MOPCKOTO (JoTOB, Korga TpelyeTcs
Oosnplias arperaTHasi MOIHOCTb.

B 1892 r. P./luzeneM 3amaTeHTOBAaH JBUTATENb C BOCIDIAMECHECHUEM
OT CXKaTHsI, KOTOPBIH BHavaje paboTai Ha KepOCHHE.

B 1899 r. B Poccun nocTpoeH 4eThIpeXTaKTHBIN JABUraTelb C BOC-
TUIAMEHEHUEM OT CXaTusl, paboTalommid Ha ChIpOW HE(TH, CONIPOBOM
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Mmacne u kepocuHe. B 1903—-1911 rr. ObUT0 HallaXkKEHO MPOU3BOACTBO
JABC c BocrmamenenueM oT cxatus Ha KojgomeHckoM 3aBoje, Ha 3a-
Boze Denp3ep (HerHE AO "PYMO"), Ha HukonaeckoM 1 COpMOBCKOM
CYJTOCTPOUTENBHBIX 3aBO/IAX.

B 1903 r. Ha CopMOBCKOM 3aBoJie OBbLT MMOCTPOEH IEPBBI B MUpE
terioxof "Banpan", Ha KOTOpPOM OBLIM yCTAHOBIIEHBI TPU TPEXIMIIHH-
JIPOBBIX YETHIPEXTAKTHBIX Au3ems 1o 89 kBT.

Haubonpimias arperataas MomHocTh cyaoBbix JBC mocturaer B
Hacrosiee Bpemst 40 MBT. Bropas nonmoBuna XX Beka 03HaMEHOBaHA
IIIPOKUM Pa3BUTHEM siiepHON sHepreTukn. B 1959 1. B cTpoit BeTymmn
aTOMHBIN nepokon "JleHUH" ¢ sAepHON SHEpreTHYecKoW yCTaHOBKOM
P.=39,7 MBT. B 1974 1. - atomusI1ii negokon "Apkruka" P,.=56,6 MBT.
Ha cynmax peunoro ¢mora simepHbIe HEpPreTHYECKHE yCTAaHOBKH HE
MIPUMEHSIOTCSL.

2. TpeGoBanus, npeabsBisieMble K CYyI0BbIM U3/ b-
HBIM HEPreTHYeCKUM YCTAHOBKAM, U 32/1a4M UX MPOEK-
THPOBAHMS

2.1. TpeGoBaHus K CyA0BBIM IM3€JIbHbIM HEPreTHYECKUM YC-
TAHOBKAM M NMOKAa3aTeJ HaJAeKHOCTH

IlenecooOpa3HOCTh IPUMEHEHUS Ha CyJHE TOW WM WHOW JHEpre-
TUYECKOW YCTaHOBKH OIPEIEISETCs MIPEXKJIE BCETO €€ CIIOCOOHOCTHIO K
HaJe)KHOMY U 0€30TKa3sHOMY JNEHUCTBUIO B Pa3HOOOPA3HBIX YCIOBHUSAX
skcrutyatanud. [loaromy mepBbrIM TpeOOBaHHEM, MPEIbSIBISIEMBIM KO
Beakor COY, sBnseTcs HaASKHOCTh ee AehcTBUS. [lokazareny Hamex-
HOCTH OyayT paccMmoTpeHbl Hmke. Creayromee TpeboBanue xk COY
3aKJIFOYAETCS B TOM, YTO OHA JIOJDKHA OBITh IKOHOMHYHOM, T.€. CTPOU-
TEIbHAs CTOMMOCTb U 3KCIUIyaTal[MOHHBIE 3aTpaThl Ha HEE IOJIKHBI
OpITh onTuManbHBEIMH. ['COY nomxHa obOecrednBaTh 3aJIaHHYIO CKO-
poCTh X0na CyAHa, o0iagaTh JOCTATOYHBIMH MaHEBPEHHBIMH KayecT-
BaMH Ha BCEX PEKUMax pabOThl 1 UMETh BBICOKUH pecype. COY momk-
Ha o0ecrevYnBaTh PsJi IPrOHOMUYECKUX TPeOOBaHUM (YCIOBHS YKU3HH
JKHMaXka B KalTax, OOMTaHMS B pabodmx MOMEMEHUsAX u T.1.). [Ipo-
[ECCHI YITPABICHUS U PETYIUPOBAHUS JOJDKHBI OBITh aBTOMaTH3UPOBa-
Hbl. He oka3pIBaTh BpeJHOrO BO3AECUCTBUS HA KOMaHAY, IACCAXKUPOB U
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HE 3arps3HITh OKpY’Karollyto cpeny. MiMers mainbie rabapuThl, Maccy,
o0ecreynBaTh 3CTETHIECKUE TPEOOBAHUSL.

Cormacao I'OCT 27.002-2015 nangexnocts COY — 3710 cmocob-
HOCTH 00ecTieuynBaTh ABIKEHUE CY/IHA C 33JJaHHON CKOPOCTBIO U pabo-
Ty 00IIeCyTOBBIX MEXaHU3MOB, COXPAHsIS MX AKCILTyaTallMOHHBIE TIOKa-
3aTeNy B 33JaHHBIX IIpefesax B TeUyeHHE TpeOyeMoro BpeMeHHU (Hapa-
60ToK). HamexxHOCTh DHEPreTH4eCKOH YCTaHOBKH O0yCIIaBIMBACTCS €€
0€30TKa3HOCTHIO, JOITOBEYHOCTHIO, PEMOHTONPUTOIHOCTBIO M COXpa-
HSIEMOCTBIO.

Be30TKa3HOCTh — CBOMCTBO M3AENHS HCIIPABHO COXPAHSITH pabOTO-
CIOCOOHOCTh B T€UCHHE HAPAOOTKH.

[Mokazarenu 6€30TKa3HOCTH:

* BEPOSATHOCTH O€30TKa3HOW pabOTHI — BEPOSITHOCTH TOTO, YTO B
mpeJienax 3aJaHHOW HapaOOTKH OTKa3 00BEKTa HE BO3HHUKHET;

* cpenHssl HapaOoOTKa O O0TKaza — MaTeMaTHYecKoe OXKUAAaHWE Ha-
paboTKH 10 IEPBOTO 0TKAa3a,

* TaMMa-TIPOIIEHTHAs HapabOTKa JI0 OTKa3a — HapabOTKa, B TEUECHHUE
KOTOPOH OTKa3 MPOU30MAET C BEPOSITHOCTHIO, BBIPAXKEHHON B IIPOLICH-
Tax;

* cpeqHss HapaOOTKa Ha OTKa3 (HapaboTKa Ha OTKa3) — OTHOIIEHHUE
HapaOOTKH BOCCTaHABIMBAEMOI'0 0OOBEKTA K MATEMAaTHUIECKOMY OXHJ1a-
HUIO YHCIIa ero OTKa30B B TEUCHUE 3TOW HapaOOTKY;

* MHTEHCHBHOCTb OTKa30B — YCJIOBHAsl IJIOTHOCTb BEPOSTHOCTH
BO3HMKHOBEHHSI OTKa3a HEBOCCTaHABIMBAEMOro OOBEKTa, oIpesessie-
Mas ISl paccMaTpUBaeMOro MOMEHTa BPEMEHHW MpPHU YCJIOBWH, YTO JIO
9TOr0 MOMEHTA OTKa3 HEe BO3HUK;

* TapaMeTp MOTOKAa OTKa30B — OTHOLIEHUE CPETHETO YHhciia OTKa30B
BOCCTaHABIIMBAEMOr0 00BEKTa 3a MPOU3BOJILHO MAITyl0 €ro HapaboTKy
K 3HAYCHHIO 3TON HapaOOTKH.

* JOJITOBEYHOCTh — CBOMCTBO OOBEKTa COXPAHITH PadOTOCIOCOO-
HOCTb 710 HACTYIUICHHS MPEIENBbHOTO COCTOSHUS ¢ HEOOXOANMBIMU I1e-
pPEpbIBaMH Ha TEXHUYCCKOC O6C.Hy}KI/IBaHI/Ie " pEMOHT.

[loka3zarenu JONTOBEYHOCTH:

* CpEeIHMI Pecypc — MaTeMaTHUECKOe OXKHIaHNE Pecypea;

* raMMa-TIpOLEHTHBIN pecypc — HapaboTKa, B TeUeHHE KOTOPOM
00BEKT HE JIOCTUTHET TPEJeNIbHOTO COCTOSHUS C 33J]aHHOW BEPOSITHO-
CTBIO, BEIPOKEHHO B IPOLICHTAX;
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* Ha3HAUCHHBIN pecypc — cyMMapHasi HapaboTka 00beKTa IpH J0C-
TH)KEHUH KOTOPOM TNpPUMEHEHHE [0 Ha3HAYEHHUIO JOJKHO OBITh Tpe-
KpaIleHo;

* CpeOHMH CpOK CIyXOBl — MaTeMaTH4ecKoe OXKHIAHHE CpOKa
CITYKOBI;

* raMMa-TIPOLEHTHBIA CPOK CIY)XObl — KaJeHAapHas IpPOJOJDKU-
TEJIBHOCTh OT Hadajia 3KCIUIyaTalud OOBEKTa, B TEUCHHUE KOTOPOH OH
HE JOCTUTHET MPEeIbHOTO COCTOSHUS C 3aJaHHON BEPOATHOCTBIO, BBI-
paXXeHHOH B NMPOLIEHTAX;

* Ha3HAYCHHBIA CPOK CIYXObl — KaJIeHAApHAas IPOLODKUTEIIEHOCTD
9KCIUTyaTallid OOBEKTa, NPU JOCTIKEHHHM KOTOPOH MPHMEHEHHE 10
Ha3HAUYEHMIO J0JDKHO OBITh IIPEKPAIIEHO.

Pemontonpurognocte — cBoiictBo CDY, 3akimmouarouieecss B €€
NPUCTIOCOOIEHHOCTH K MPeNyNpeKACHUI0, OOHAPYKEHUIO M yCTpaHe-
HUIO OTKa30B M HEHMCIPABHOCTEH MyTeM IPOBEJCHUSI TEXHUIECKUX 00-
CJIy’KMBaHHUHU, BOCCTAHOBUTCJIILHOTO PEMOHTA WJIN 3aMCHBI.

IToka3zarenu peMOHTONPUTOAHOCTH:

* BEPOSITHOCTb BOCCTAHOBJIEHUSI paOOTOCIIOCOOHOTO COCTOSIHUS WU
BEPOATHOCTb BOCCTAHOBJICHHUA — BEPOATHOCTb TOI'0, UYTO BPEM BOCCTa-
HOBIIEHUST Pab0OTOCTIOCOOHOTO COCTOSIHUS O0BEKTa HE MPEBHICHUT 3a/1aH-
HOT'O;

* cpeHee BpeMsl BOCCTAHOBJICHUSI PAa0OTOCIIOCOOHOTO COCTOSHHS —
MaTeMaTHYeCKOe OXKUIAHWE BPEMEHU BOCCTAHOBICHHS PabOTOCIOCO0-
HOT'O COCTOSTHHSL.

Coxpansiemocts — cBoicTBO COY coxpaHATh 3HAUEHHS MOKa3are-
nei 0e30TKa3HOCTH, JIOJIOBEUYHOCTH M PEMOHTOIPUTOJHOCTH IIOCIE
XpaHEeHHUs WIIH TPAHCTIOPTUPOBKH.

IToka3arenu coxpaHsIeMOCTH:

* CpelIHHH CpPOK COXpaHSEMOCTH — MaTeMaTHYeCKOoe OKHIaHHUe
CPOKa COXPaHAEMOCTH;

* TaMMa-TIPOLIGHTHBIH CPOK COXPaHSEMOCTH — CPOK COXpaHsSIEeMO-
CTH, JOCTUTHYTHI OOBEKTOM C 33/IaHHOW BEPOSTHOCTHIO, BBIPAKEHHOM
B TIPOLICHTAX.

2.2. ITanbl NPOEKTUPOBAHNUS
OcHoBHad 3ajja4ya IpU NPOEKTUPOBAHNN 3HEPTETUUECKON YCTaHOB-

KU — 3TO BBI60p MEXAaHU3MOB H 060pyz[013aH1/1;1, KOTOPOC HaWITy4dIlIUM
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00pa3oM yAOBIETBOPSIET TPeOOBaHHAM, MPENBIBISAEMBIM K CyAHY MO
€ro Ha3HAYCHUIO NP ONTUMAJIbHBIX 3aTpaTax.

IIpoextupoBanmne COY — cocTaBHas 9acTh pabOT IO MPOCKTHPOBA-
HUIO cynHa. [IpoekTrpoBaHue cyiHa COCTOUT U3 CIIELYIOLINX 3TAIOB!

e pa3pabOTKM TEXHUYECKOTO 3aJaHHUs;

Pa3pabOTKH TEXHUYECKOTO TPEATIOKEHUS;
Pa3pabOTKH SCKU3HOTO MPOCKTA;
Pa3pabOTKH TEXHUYECKOTO MPOCKTA;
pa3paboTku pabovero mpoeKTa.

TexHnueckoe 3amgaHue Ha MpoekTupoBaHue cynHa u COY cocras-
JSIeT 3aKa34yMK. B HeM yKka3bIBaeT MCXOJHbIE AaHHbBIC IJIS1 IPOCKTHPYe-
Moro cyana u ero COVY. Tun, Ha3HaueHUe CyaHa, MPEANOaracMblid
paiioH IJIaBaHus, CKOPOCTb X0/1a, THIT DHEPTETHYECKON YCTaHOBKH, POJI
TOILIMBA, TPY30MOIBEMHOCT, TACCAXKUPOBMECTUMOCTD H JIP.

CornacoBaHHOE U yTBEPKACHHOE TEXHHUUECKOE 3aJaHUE BBIJACTCS
IIPOEKTHOM OPraHU3aLMH.

[MpoekTHast opraHu3anysi pa3padaTbIBaeT TEXHUYECKOE MPeIIoKe-
HHE, B KOTOPOM OHA JaeT TEXHHYECKOE M TEXHHUKO-?PKOHOMUYECKOE
000CHOBaHHE LENECOOOPA3HOCTH CTPOUTENILCTBA CYAHA C JAHHBIMH
napamMeTpaMyd B TEXHHYECKOM 3ajaHuu. [locie paccMOTpeHHs W YT-
BEPXKACHUSI TEXHUUYECKOTO IPEUIOKEHHs pa3pabaThIBAIOT 3CKU3HBIA
npoekT. llpu pa3zpaboTke 3CKM3HOrO MpOEKTa pa3padaThIBalOT Teope-
TUYECKHI 4epTek KopIyca Cy/IHa, onpeaesstoT MomHocts 'COY, tun
COY, onpenensioT cOCTaB M XapaKTEPUCTUKH OCHOBHOTO 00OpYyI0OBa-
Husl. BeiOop trna u ocHOBHBEIX mapaMeTpoB COY - onHa u3 Hamboiee
OTBETCTBEHHBIX 3a/1a4 Pa3pabOTKH MPOEKTa HOBOTO CyIHA. DCKH3HBIM
MPOEKT TMOCIIe PACCMOTPEHHUSI M YTBEPIKACHUS 3aKa3UMKOM CITYXKHUT JI0-
KyMEHTOM JJIs1 pa3paboTKH TEXHUYECKOTO IIPOEKTa.

TexHUUECKH MPOEKT NOJDKEH COJepXaTh NMPUHLMIHNAIbHBIE KOH-
CTPYKTUBHBIE PENICHNUS, JaroIIre 00Iie IpeaCTaBIeHNH 00 yCTPOUCT-
BE U MIPUHIUIAX paboThl CylHA U €ro SHEPreTHUeCKor ycTaHoBKH. [1pn
BBITIOJTHEHUN TEXHHYECKOTO NPOEKTa pa3pabaThIBAIOT CYIOBOM Ballo-
MPOBOJI, IPOU3BOAT PaCcUeThl HA MMPOYHOCTh, KPYTHIbHBIE KOJICOaHUs,
PacCUHTHIBAIOT U BBHIOMPAIOT MEXaHU3MBI U 000pYyJIOBaHHUE, OOCITYKH-
Batorue ['COY, olmiecyoBeie CHCTEMBI M TATyOHBIE MEXaHU3MBI, OTI-
PeneNsoT MOTPEOHOCTh TEMJIOBOM, 3JIEKTPHUUECKON SHEPIUH, BHIOUpasi,
ABTOHOMHBIC M YTHJIM3AIMOHHBIC KOTJIOArperarbl, PacCUUTHIBAIOT CY-
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JIOBYIO DJIEKTPOCTAHIMIO C BBIOOPOM AM3EIb-T€HEPATOPOB, PACCUUTHI-
BalOT 3aIachl, TOIUIMBA, CMAa304YHOTO Macja, BOJbI, C)KaTOro BO3yXa,
OTIPEETISIIOT BMECTUMOCTh LIUCTEPH W OAJUTOHOB, MTPOU3BOAAT KOMIIO-
HOBKY MEXaHM3MOB B MAIIMHHOM ITOMEIIEHUH C OIPEeIeHuEM IIeHTpa
MAaccC 3HEPreTHYeCcKO yCTaHOBKHU U T.1.

Marepuasibl TEXHMYECKOTO MPOEKTa SBIISIIOTCA OCHOBOM Jisl 3a-
KITFOUEHHSI JOTOBOPA Ha TIOCTPOIKY FOJIOBHOTO ¥ CEPUIHBIX CYJOB.

Pabouyto 1 KOHCTPYKTOPCKYIO JOKYMEHTAIHIO pa3pabaThIBAIOT Ha
OCHOBAaHWH TEXHHYECKOTO MpoekTa. [Ipu BeImoMTHEHWH pabodero mpo-
€KTa MMPOM3BOIAT B3aMMHOE COTJIACOBAHNE BCEX KOHCTPYKIIHIA, CHCTEM,
YCTPOHCTB CyZHa M €ro SHEPreTUYECKOW YCTaHOBKH, pa3padaThIBAIOT
IpOrpaMMy U METOJHMKY HCIIBITAHUH U T.JI.

[IpoexTrpoBaHue CyOB, UX CTPOUTEIHCTBO M IKCILTyaTaIUsl HAX0-
JISATCS TI0/] HaOIIF0/IeHNEM KOHTPOJIMPYIONINX OpraHU3aIni.

OO0miee TexHUUECKOE HAOIOACHUE 32 MPOSKTHPOBAHHEM OCYIIECT-
BJISIET 3aKa34MK CyJHa, OCHOBHOH 3ajjauel Mpu MpOeKTUPOBAHUH KOTO-
pOro SIBIIIETCS HAA30p 32 COONMIO/IEHuEM TPeOOBaHUH IKCILTyaTaI[MOH-
HOTO Xapakrepa.

TexHuuecknii HaA30p 3a coOdroeHHeM TpeOoBaHMH, oOecredu-
BaroIuXx 0€30MacHOCTh TUIABAHUSA, OCYIIECTBISET U PEYHBIX CYIOB U
CcMeNraHHoTo (peKa-mope) miaBanus Poccuiickoe Kinaccudukannonuoe
O0611ecTBO, MOPCKUX — PoccuiicKkuii MOPCKOW PETUCTP CYAOXOICTBA.

Poccwuiickoe Knaccudukanmmonnoe O6mectso (PKO) sBnsiercs de-
JepanbHbIM ['0CyIapcTBEHHBIM YUPEKIACHHEM KIIACCU(PUKAIUN U TeX-
HUYECKOTO Ha/a30pa 3a CyJaMH BHYTPEHHEro M CMEIIAHHOTO (peka-
Mope) miaBaHus Mpu MunHHcTepcTBe TpaHcmopTta Poccuiickoit dene-
parum.

B cBoeit nam3opHoit aestensHoctH PKO mpumensier ciemyrorue
MpaBuia;

* [IpaBuna knaccudukaunu u noctpoiiku cynos (I1ICBID);

* [IpaBuna kinaccupukannu u nocrpoiiku cynos (ITKIIC);

* [IpaBuiia mpegoTBpaleHus 3arpsi3HEHNSI OKPY)Karomel Cpeapl ¢
cynos (TIT3C);

* [IpaBuna 0CcBUAETENBCTBOBAHMS CYJOB B MPOLECCE UX IKCILTyaTa-
nn (TTOCD);

* [IpaBuia TeXHMYECKOTO HAOIIOICHUS 3a IIOCTPOUKON CYIOB U H3-
TOTOBJICHUEM MaTepHaioB U uzaenuit s cyaos (ITTHIT).
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Poccuiickoe Knaccudukannonnoe OOmiecTBO MpHCBauBaeT Kiacc
CYJHY NpPH MEPBOHAYAIEHOM OCBHJCTEIHCTBOBAHUH, BO30OHOBISCT €TO
pHu KIaccH(PUKAIMOHHOM OCBHIECTEIHCTBOBAHMH TOATBEPIKAAET, aH-
HYJTUpPYeT WIA BOCCTAaHABIMBAET MPH JPYTUX BUIAX OCBUACTEIHCTBO-
BaHUMU.

B ¢opmyne knmacca cymHa BHYTpEHHETO IUTaBaHUS MPHUCYTCTBYET
oykserHoe obosznauenue "JI", "P", "O", "M". Cymna, umeromnye oCHOB-
HO# cumBoa kiacca "JI', "P", "O", "M" npenna3zHavyaroTcs IS IJ1aBa-
Hus npu Beicote BoaHEL 0.6; 1.2; 2.0 u 3.0 M cooTBeTCTBEHHO. JleneHue
BHYTPEHHHX BOIHBIX 0acCEHOB Ha pa3psasl U 00ECIIEYeHHOCTh BBICOT
BoJIH nipuBeaeHs! B [IpaBunax PKO.

OCHOBHBIM CUMBOJIOM B (popMyJie Kiacca CyJHa CMEIIaHHOTO Ilia-
BaHUs sBisgeTcs OykBeHHoe obozHauenne "M-CII", "M-np", "O-mp"—
OTIpeETISIONINE KOHCTPYKIIUIO CYy/IHA, PalioH M ycioBus riaBanusd. Cy-
Jla, UMEIoIMe OCHOBHOM cumBon kiacca "M-CII, "M-mp", "O-mp"
NpeHa3HavYaloTCs AJIs TUIaBaHHS MPH BBICOTE BOJIHBI He Ooee 3.5; 2.5
1 2.0 M COOTBETCTBEHHO.

Cyna naHHBIX KJIacCOB JOMYCKalOTCA K IUIABAaHUIO BO BHYTPEHHUX
Oacceitnax B coorBerctBuu ¢ [ICBII.

B 3aBrCcHMOCTH OT KOHCTPYKTHBHBIX OCOOCHHOCTEW Cy/IHA OCHOB-
HOW CHUMBOJI KJIacca AOMOIHSAETCS CIEIYIONUMHU 3HAKAMH, BXOISIIIIAMHI
B (hopMyJTy Kilacca:

e s CyIOB, IOCTPOEHHBIX IOJ TE€XHHWYecKuM Haazopom PKO
WJIH IPYTOTO MPU3HAHHOTO KJIacCH()MKAIMOHHOTO OpraHa - 3HaK *, KO-
TOPBIN CTaBUTCA BIEpEId OCHOBHOI'O CHMBOJIA, Hanpumep "* O";

e Ui CYAOB, UMEIOUINX CIHEIHaTbHBIE JIEIOBbIE YCHIICHUS, YI0B-
neTBopsitonre TpeboBaHusM [IpaBui - 3akitOYEeHHOE B CKOOKH CIIOBO
"nex", manpumep "O(nen)". Ecnu genoBbie YCUICHUS TIPEIYCMOTPEHBI
JUTSE. MHOWM TOJIIWHBI JIBJIA, TO B (OPMYIy Kjacca 3allUChIBae€TCS TOJ-
IIFHa OUTOTO Jba B CM, IPH KOTOPOW JOMYCTHUMa AKCIUTyaTalus CyI-
Ha B JIeIOBEIX ycioBusax. Hanpumep, "O (ex 40)";

e s CyJOB, 000pYJOBaHHBIX CPEICTBAMH aBTOMAaTH3alMHU B CO-
otBeTcTBUU ¢ TpeboBanusmu 4. XV "Apromatuzanusa” [ICBII, TICCII
— OykBa "A", KOTOpas CTaBUTCs B KOHIIE (OPMYJIBI Klacca, HapuMmep
"*0 (nem) A".

Poccuiickoe Knaccudukanmmornnoe OOIIECTBO MOXET HCKIIOYUTH
WIN U3MEHUTH B (hOpMyJie Kiacca COOTBETCTBYIOLIMHA CHMBOJI IPH H3-

14



MEHCHUM WM HapYIICHUW YCJIOBUM, MOCTYKHBIIUX OCHOBAaHUEM JIJIS
BBeIeHUS B (QOpMYITy Kilacca JaHHOTO CUMBOJIA.

CrenyionmM KOHTPOJIUPYIOIIUM OPTaHOM 3a BBITTOJTHEHHEM CaHU-
TapHBIX TPeOOBaHMII Ha MPOEKTUPYEMBIX CyAaxX M B MEPUOI UX DKC-
utyataquu coryiacHo CaHWTapHBIM MpaBUJIaM BO3JIaraeTcsi Ha OpraHbl
CaHUTAPHO - SIUIEMHOJIOTUYECKON Ciy>)kObl MUHHCTEpCTBa 3paBo-
oxpanenus Poccuu.

3a mokapHOW 0€30MacHOCTBI0 CyIOB HAaOMIOJAarOT opranbl Po-
CTpaHCHaA30pa.

TexHrka 6€30MMaCHOCTH M OXpaHa TPyAa HaXOASTCS TOJ HaOmroIe-
HueM uHcneknuu LK nmpodcoro3a pabounx MOPCKOTo ¥ peuHOro (hioTa
U €€ JIMHEWHBIX OpraHu3alyii.

3. OcHOBHbBIE TEXHUYECKHE NOKA3ATEN CYA0BbIX JIHU-
3eJIbHBIX JHEPreTHYECKNX YCTAHOBOK

K ocHOBHBIM TeXHHYECKHM nokazaTelsiM COY OTHOCSAT MOIIHOCTE,
MaHEBPEHHOCTh, aBTOHOMHOCTh, MacCcy W rabapuThl, yCIOBUS oOnTae-
mocti U ap. [lokazarenun COY MOryT uMeTh aOCONIOTHOE M OTHOCH-
TeNpHOE 3HaUeHHe. PaccMOTpUM HEKOTOpBIE U3 HUX.

3.1. IToxa3aTeju MOITHOCTH

IMox MomHOCTEIO ['COY 00BIYHO TOHMMAIOT MOIIHOCTH MPOITYIIb-
CHUBHOW YCTaHOBKH, T.€. CYMMapHYH) MOIIHOCTb, I€PEIaBaeMyI0 JIBH-
KUTEISIM cyqHa. B kaudecTBe aOCONMIOTHBIX TOKaszaTelieil MOIIHOCTH
I'COY paznuuaior 3¢(EeKTUBHYIO MOIIHOCTH F,, MOIIHOCTb, IHOABE-
J€HHYIO K JIBHXKMTENAM P, MOLIHOCTH JBMKYHIYIO (MJIM MOIIHOCTh
MoJie3HOM TATH) PR.

Mormraocts I'CDY onpeaensroT kak cyMMmy 3()GEKTHBHBIX MOIITHO-
creil P,, rI1aBHBIX JIBUTATEIICH.

Ecnm mocTaBistOTCsl CyIOBBIC NBUTATENHM B BHIE, arperatoB (Ha-
npuMep, JIu3elb-penykTopHbId  arperatr JIPA, musenb-peBepc-
peaykrophsiii arperat JIPPA u T.1.), TO 3D pexTrBHAS MOITHOCTH YKa-
3BIBAETCS Ha €ro BeIXonHOM (uianie, a B [COY 6e3 arperatoB addek-
THBHAsl MOIITHOCTh YKa3bIBaeTCs Ha (DIaHIIe MaXOBHUKA.
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Momnocts I'CDY, nmoaseaeHHas K JBHKUTENAM P, OTIHYAETCSA OT
MOIIHOCTU P, Ha BEJIMYMHY NOTEPH B BAJOMPOBOJAE WIM B NEpeaaye u
BaJIONIPOBOJIE.

P,=P,-n,-n, (3.1)
rae 77, — K.ILA. Iepeaayu;
1], — K.I1.I BaJIOIIPOBOJA.

JBrKy1as MOUTHOCTh OIPEESIETCS [0 c])opMyJIaM.
Py=R-V=x P -V=x-PV, (3.2

rae R — cuna conpoTuBieHUsT ABUKECHUIO CyHA, KOTOpasi CKJIaabl-
BaeTCs U3 CHUJIBI COMPOTHUBIEHUS BOJBI M BETPO-BOJIHOBOTO CONPOTHUB-
nenus, kH;

V - CKOpOCTH IBUKEHHS CyTHA, M/C;

X, - KOJIMYECTBO IBIKUTETICH;

Pr - mone3nas tsra rpedHOro BuHTa, KH;

P - ynop Bunra, kH;

V, - CKOpPOCTb MOCTYATENBHOIO NEPEMEILIEHNS BUHTA, M/C.

[Tpu pabote rpeOHBIX BUHTOB 3HaYUTEIbHAS YyacTh dHeprun [ COY
pacxojyeTcs Ha IepeMelleHre MacC BO/IbI, Ha MPEOJ0JIeHIE TPEHHS X
JonacTed U CTYNHL O BOXLy. YKa3aHHbIE HOTEPH SHEPIUH OLEHUBAIOT
MPOIYJILCUBHBIM KO3(PPHUIIMEHTOM TOJIC3HOTO JECHCTBHSL.

B cBs3M ¢ 3THM ABHXKYIIasi MOIIHOCTh MOXKET OBITh BhIpa)KEHA de-
PE3 MOILIHOCTh, OJBEICHHYIO K BUHTY

Py=P,-X, 1, (3.3)
rae 1,,- NpOIy/IbCHBHbIN K03 pUITMEHT TOJIe3HOTO ACHCTBHUS;

1,,= 0.45...0.65 - U151 peuHbIX Cy/0B;

1,,= 0.65...0.75 - 1151 KPYIHBIX MOPCKHX CY/OB.

YuuThiBas MOTEPH B BAIONPOBOJE U Mepenade, He arperaTupoBaH-
HOH ¢ TJIaBHBIM JIBHTATeJIeM, OTOOP MOIIHOCTH Ha BaJIOTEHEPATOp M
JIpyrue HY>KIbl, a TAKK€ YKJIOH BaJIOBOM JIMHUU MO OTHOIICHUIO K OC-
HOBHOM JIMHUM WM BaT€PIMHUU U BEEPHOCTH BaJOBOW JIMHUU IO OT-
HOIIIEHUIO K JUAMETPAIbHOW IUIOCKOCTH, 3((EKTHBHAS MOIIHOCTb
TJIaBHOT'O JIBUraTENs ONpeAesaeTcs

16



PR~kp
= +
X, 1,1, ~77np-c03a~cos,[3

WA 9Y€pE3 MOUIHOCTD, NOABCACHHYIO K BUHTY

P Pr K, +P 35
‘ n,-n,-cosa-cosp " (3.3)
rae K, — ko3¢ uuueHT 3amaca MOIIHOCTH,
K, = 1.0... 1.15 - 11 peuHsIX Cy0B;
ko = 1.15... 1.2 - U1t CyZ10B CMEIIAHHOTO PeKa-MOpe IUIaBaHuS;
@ - YrOJI YKIIOHA K OCHOBHOM JTUHHMU;
[ - BEepHOCTb WJIM PACXOKICHHE TI0 OTHOUICHHUIO K AUaMeTpabHOM
TUTOCKOCTH;
P,,s - MOIIHOCTE OTOMpaeMasi oTpeOuTeneM.
OTHOCHTENEHBIM MOIIHOCTHBIM TTOKAa3aTeNieM SBISIETCS HEProoc-
HAIIIEHHOCTb CYyJIHA dpy, KBT/T (He myTaTh ¢ SHEPrOBOOPYKECHHOCTHIO)

a, =+ (3.6)

P

e

Pom6 (34)

rae P, - momuocts I'COY, nmojase/ieHHas K BUHTaM;

D - BomousmereHue cyiHa B IOJTHOM TPY3Y, T.

3HAYECHHS YHEPTOOCHAIIICHHOCTH HEKOTOPHIX THUIIOB PEYHBIX CYIOB
npuBeieHs! B Ta0m. 3.1.

Tabmuma 3.1 - 3HaueHus] SHEPTOOCHAIIEHHOCTH HEKOTOPHIX THUITOB
PEYHBIX CYJIOB

DHEeproocHaIeHHOCTh CYA0B KBT/T

Cyna PEYHBIX MOPCKHX

I'py3oBbIe 0.3-05 0.4-0.7

[Naccaxxupckue 06-12 0.8-25

Tonkaun-0yKkcUpsI 15-40 25-40
Ha noaBoaHBIX KpbUIbSIX 22 -40 22-50
Ha Bo3nymHoit moayike 18 -30 60-110

[onmyrauccupyromue 11-12 -

Ectb emne noHaTue AeABEUT — 3TO Pa3HOCTh MEXIY BOJOU3MEIIE-
HHUEM CyJIHa IIPU OCAJKE MO KOHCTPYKTHUBHYIO BATEPJIMHHIO, COOTBETCT-
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BYHOIYIO HA3HAUYCHHOMY JICTHEMY HAaABOOAHOMY 60pTy 1 BOOOHU3MEHIC-
HHUECM IMOPOXKHEM.

3.2. IToka3aTe1n MaHEeBPEHHOCTH

MaHeBpEeHHOCTh CYI0B XapaKTepu3yeTcs;

®  CIIOCOOHOCTBIO JIBMXKEHHSI TIO 3aJaHHOMY KypCy M M3MEHEHHS
€ro HanpaBJIeHHUS;

®  BO3MOXXHOCTBIO OBICTPOTO JOCTIKEHHS 3aJaHHOH CKOPOCTH H
OCTaHOBKU;

® CIIOCOOHOCTBIO Pa3BOpPOTA IPHU 33JaHHOM CKOPOCTH C MMHHU-
MaJIBHBIM THAMETPOM LUPKYJISLUH U JIp.

B cBsI3u ¢ ’TUMU OCHOBHBIMH ITOKa3aTelsIMu MaHeBpeHHocTH COY
SBIIAIOTCA: BPEMs MOATOTOBKU YCTAaHOBKHU K ITyCKY, JUIMTEIBHOCTH ITyC-
Ka U JIOCTM)KEHUSI HOMHHAJIBHONW MOIIHOCTH, IIEperpy3ka 1o BPEMEHH,
MHUHMMAJIBHO yCTOWYMBas 4acTOTa BPAILCHUS, BPEMsI OCTAHOBKH U pe-
BEPCUPOBAHMSL.

JUInTenbHOCTh IMyCKa Pas3jIMuHBIX THIIOB SHEPI€THUYECKUX YCTAHO-
BOK JIeXUT B npegenax 5-20 c. HammeHpmuii nmepuoa mycka UMEIOT
YCTaHOBKU C JJIEKTPUUECKOW, OOBEMHOM T'MIPaBIMYECKONW U peBepc-
penykTopHoi mnepenadaMu. [IpomoKHUTENBHOCTD IMyCcKa AM3ENIBbHBIX
ycraHoBOK coctasisieT 0.5-2.0 u. Ileperpyska 110% ne 6onee 14. Bpe-
M$l TIOATOTOBKH K ITYCKY I'a30TypOMHHBIX YCTaHOBOK He Oonee 1u. Hau-
JYYIIMMU PEBEPCHUBHBIMHM KaueCTBaMHU OOJAJalOT YCTAaHOBKHU C 3JIEK-
TpUYECKOH nepenaveil Ha MOCTOSHHOM TOKe, ¢ 0OBEMHOM ruapaBinyie-
ckoi, a taxke ¢ BPIII u peBepc-penykTopHOI nepenayamu, y KOTOPBIX
Ha peBepCUpOBaHUE 3aTpaduBaeTcs 5-15 c. Jlu3enbHBIE yCTAaHOBKU B
3aBUCUMOCTH OT MOIIHOCTH peBepcupytorcs oT 10 go 60 c. Jlnuna
TOPMO3HOT'O IYTH, Ha3bIBaeMas BBIOETOM CY/AHA, 3aBUCHUT OT BOJOM3-
MelleHust, 00BOIOB KOpITyca, HAJIBOJHOW CKOPOCTH U MOIIHOCTH yCTa-
HOBKH IIpu paboTe Ha 3aJHUI X0J1. Briber cyjHa MoXeT npeBbImarh 4-
8 IUIUH cyaHa.

3.3. ABTOHOMHOCTH ILJIAaBaHHUSA
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ABTOHOMHOCTH TUTaBaHUsl - POJOIDKUTEILHOCTD MPEOBIBaHUS CY/-
Ha B TJIaBaHWU C YYETOM CTOSHOK 0€3 MOMOJHEHUS SHEPTeTHUECKUX H
IPOJIOBOJBCTBEHHBIX 3a11acoB. ABTOHOMHOCTG IIIaBaHHA 4, CyT. ompe-
JIEJISIOT TI0 ciemyrome popmyre

A= % (3.7)

rac Z Tx - CyMMapHas NpoAOJIKUTCIIbHOCTD IJIaBaHUs B XO4Y, Y,

chm - CyMMapHO€ BpeMsI CTOSIHOK, 4.

Jns peyHbIX CyJOB aBTOHOMHOCTH TUIABaHHS cocTaBisieT 12-15
CyT.

3.4. YciaoBus 00UTAEMOCTH

O0uTaeMOCTh XapaKkTepu3yeTcsl BHEITHUMH (PaKTOpamu, BO3ICHCT-
BYIOIIIMMU Ha (usnonorndeckre GpyHKuu deraoBeka. K HUM oTHOCATCS
MUKpPOKIUMAT B nomemieHusx COY, ypoBeHb 3BYKOBOTO NaBIICHUS U
BUOpanuy.

[TokazaTenssMu MUKpoKJIuMaTa B noMemeHusix COY sSBisoTCA UH-
TEHCUBHOCTD TEIUIOBBIJCIICHUNA U TEIJIOBOI0 M3IYUCHHS, TEMIIepaTypa
U OTHOCHUTEIhHAS BIAKHOCTH BO3YyXa, CKOPOCTH BO3AYIITHBIX TTOTOKOB
U 4YMCTOTa Bo3Ayxa. Jns co3manusi MUKpokiInMara nomeuieHus COY
000pYIYIOT CHCTEMaMH MPUTOYHO-BHITSDKHONW BEHTHIIAIMY WIIA KOH/TH-
IMOHUpOBaHUA Bo3ayxa. Illym u BUOpamus OKa3pIBaIOT BPEIHOE BIIHSI-
HUE Ha OpTaHbl CITyXa U 4epe3 NEeHTPATbHYIO0 HEPBHYIO CHCTEMY Ha BECh
OpraHm3M d4eJoBeka. [Ipm TPOEKTUpOBAaHWUHM CyIdHA pa3padaTHIBAIOT
KOMITJIEKC MPOTUBOITYMHBIX U IMTPOTUBOBHOPAITMOHHBIX MEPOIIPHUSITHI B
npejaenax HOpM, YCTaHABIUBAEMbIX CAHUTAPHBIMU MTPABUIIAMH.

3.5. Macco-radapuTHbie OKa3aTeau

Macca CIIDY cymiecTBeHHBIM 00pa30M BIUSET HA OCHOBHBIC ITOKA-
3aTeid CyJHa, a ¢ JAPYrold CTOPOHBI OTPayKaeT B ONPEICIICHHOW Mepe
JKCIUTyaTallioHHbIe cBOMCTBa COY W CTENneHb €€ TEeXHHYECKOro CO-
BepiieHcTBa. [lokazarenn Macchl U TadapuTOB BBIPAXKAIOT Kak B a0CO-
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JIOTHBIX, TAK U B OTHOCUTENBHBIX BEIMYMHAX. PasnuuatoT ciexyromue
a0COIIOTHBIC MOKA3aTeNr MacChl yCTAaHOBKH, T:

* Macca cyxoi ycraHoBKH G, TO €CTh Macca BCEX JBHTaTe-
neil, MEeXaHW3MOB, YCTPOWCTB, TPyOONPOBOJOB W NPYTHX dJe-
MEHTOB YCTaHOBKH 0€3 pabo4HX >KUAKOCTEH;

* Macca MOATOTOBIECHHOH K JEHCTBHIO yCcTaHOBKH G, , paB-
Has CyMMe Macc CyXOH ycTaHOBKM M paboumx Ten G, Haxoms-
HIMXCS B DJIEMEHTaX YCTAHOBKH HO 0e€3 3armacos;

* moJyiHasi Macca yctaHoBkH G, ¢ 3amacaMu TOIUIMBA, Macia,
BOJIBI M IPYTHX MAaTEPHAJIOB.

3anacel TOIUIMBA, Maciia U BOJbI OMPENENIoT ¢ yueToM Tumna CIY,
ABTOHOMHOCTH IUTaBaHUs CyJHA U XapaKTEPUCTHK e 000pyI0BaHUSL.

st mu3enbHBIX YCTAaHOBOK, pa0OTAIONINX Ha JU3EIHHOM TOILIMBE,
3amac ero Gy MOXKHO OTpeIeNuTh 1o (hopMyIe, T:

G, =10°-|b,-P, -b,-P,)-7, +b,-P, -7, +B.-7.| (38

rae be, D - yaenbHbIE pacXobl TOIIMBA TNABHBIX M BCIIOMOTa-
TEJNBHBIX JBUraTenei, Kr/(kBt-1);
Pey, Pes - 2 dexTHBHAS MOIIHOCTD INIABHBIX M BCIIOMOTaTENIbHBIX
aBurareiiei, kBT
T Tem Tx - BPEMS paOOTHI IVIABHBIX JIBUTATEJICH B X0y, BCIIOMO-
raTelbHBIX JBUTATENIeld B XOAY W Ha CTOSHKE, a TaKKe KOTEIBbHOM
YCTaHOBKU;
B, - 4acoBo# pacxo]1 aBTOHOMHOTO KOTJIoarperara, Kr/d.
Pacxoj TomimMBa MapoBBIMH M BOJOIPEHHBIMH KOTJIOArperatamu
BBIYUCIISIFOT 110 pOpMyJIe

Bk Qk

Qe (39)

rae Q, - TerIoBoi MOTOK KoTiIoarperata, K/ x/4;
QE - HU3IIAs TEIJIOTa CrOPaHus TOILUINBA, KJK/KT;
M, - K.ILJ. KOTJIoarperara.

ECHI/I TJIABHBIC ABUTIaTCIIN U KOTHOaneFaTI)I HpI/ICHOCO6HeHBI JJIA
paboOThl HA MOTOPHOM TOIUIMBE, TO €r0 3amac JO/DKEH COCTaBJIATh HE
MmeHee 75-80 % ot oOmero 3amnaca G,.
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[Tpu pacuete 3amacoB Macia, IPUHUMAEMBIX Ha CyIHO, HEOOXOOH-
MO YYHUTHIBATh MOTEPU B CHCTEME CMAa3bIBaHMs, NMPOUCXOIAIINE TPHU
padoTe I7aBHBIX M BCIIOMOTAaTENbHBIX IBUraTelel, a TaKkKe CMEHY
Macia B CUCTEME.

B mepBom mpuOmmkeHUH 3amac Maclia B 3aBUCMMOCTH OT 3araca
ToruBa G, MOKHO IIPHHUMATD IS U3EIBHBIX YCTAHOBOK:

G.= (0,02-0,06)G.. (3.10)

3anac MpecHOW TEXHUYECKOM BOJBI HA CylaX CMEIIAHHOTO IUIaBa-
HHS JIOJDKEH 00ECIeunBaTh €€ 3aMEHy B JBHIATENISIX U APYTHX MeXa-
HU3MaXx, MOTPEOIAIONINX ee.

KonnuecTBo BOABI B 2JIEMEHTaX CHUCTEM ONPEIEISIOT P pacyere
MacChl JHEPreTUUECKON YCTAHOBKH.

-3
GB = ae ’ (Pey + P@S) .10 (3'11)
rle a, - yJAelbHas Macc OOIIEro 3amaca IPEecHOHM, TEXHHYECKOH

BOJbI, KI/KBT.

K OoCHOBHBIM aOCONIOTHBIM IIOKa3aTeNsiM TabapuUTOB HMOMENICHHH
CDY oTHOCAT: AMHY MEXY MONEPEYHBIMH MepeOOpKaMy MAITMHHOTO
MOMEIIEHUsI, TUIOMIaab MIaT(GOpPMBI IO TPIOMY, U 00BbEM, BKIIOYAs Ma-
IIMHHYIO IIaXTY.

["abapuThl MalIMHHBIX TTOMEIIEHHH 3aBHCAT OT TUMA U MOIIHOCTH
9HEPreTUUECKOW YCTAaHOBKH M OIICHWBACTCS 110 WX DHEPTrOHACHIIICHHO-
CTH, T.€. TI0 OTHOLICHHUIO OOIIEH MOIIHOCTH YCTaHOBKHU K JUIMHE, ILIO-
a1 ¥ 00beMy TOMEICHUI:

Pey + Pee Pey + Pee Pey + Pee
WETL N E T e

M M

3.6. IlokazaTenu TemI0BOil M IKOHOMHUYECKOH I(PPeKTHBHOCTH
CY/J10BOii JHEPreTHYECKOil YCTAHOBKH

ITokazarenu TEIIOBOW 3KOHOMHYHOCTH XapakKTepU3yT 3dek-
THBHOCTH HCIIOJIE30BaHUS B COVY TemnoThl COXKEHHOro TomianBa. K
a0COJIFOTHBIM TOKA3aTeJsAM TEIUIOBOM 3KOHOMHYHOCTH OTHECEHBI pac-
XOJbl TEIUIOTHl U TOIUIMBA HAa PHEPreTUUECKYI0 YCTaHOBKY. K oTHOCH-
TEJIBHBIM TEIUI0-IKOHOMHUYECKUM TMoKazarenssM COY OTHOCAT yAenb-
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HBIC PACXOJbI TEIUIOTHI U TOILIMBA, K.II.JI. yCTAHOBKH U K.II.J. CYJIOBOTO
KOMILIEKCA.,
VY aensabie pacxoas! Torumsa ['COY, kr/kBT u:

b B, . b B, (3.13)
vy " p U T p :
Pey Ppy
Y yIeNbHbIE PacXo/Ibl TEIUIOTHI, KJ[K/KBT u:
B, -Q7
ey:%zyp—Qszey' 3 qpyzgszy'( (3.14)
ey ey py '

[Tomo6HBEIM 00pa30M MOTYT OBITH BEIPAXKEHBI PACcXOJbl TOTUIMBA M
TEIUIOTHI Ha BCIO CYZIOBYIO 3HEPTETHYCCKYIO YCTAHOBKY.

TemmoBas sxoHOMUYHOCTE COY oneHnBaeTcst aOCONMIOTHBIM K.II.11. -
ny "

AoOcomrotHbii k.11.0. COY

- 3600-P, 3600

&y r p

By ' Qn bey ’ QH

Jnst onenku TeruoBoi skoHOMUYHOCTH ['COY MoxkeT ObITh TpH-
MeHeH () (PEeKTHBHBIN K.I1.J]. TBUTATEIICH:

~3600-P, 3600
e Brzz Q: be Qup

rae bey - YIIeNbHBIN pacxo/l TOTLTUBA YCTaHOBKH, KI/KBT u;

(3.15)

: (3.16)

bpy - YIEIBHBIM Pacxoj TOILIMBA YCTAHOBKH C MOLIHOCTBIO IIOJBE-

JIEHHOW K BUHTY, KI/KBT 1;

By - 4acoBOH pacxoa ToIiMBa yCTaHOBKH, KF/LI;

Pey, ),y = MOLIHOCTb YCTaHOBKH, 3(Q(eKTHBHAs M MOABEACHHAs K
BUHTY, KBT

Q/ - uusias Teruiora cropanus TOIIIMBA.

TemnoByto skoHOMUYHOCTE ['COY (aBurarens-nepenava-rpeOHON
BUHT-KOPILYC CyAHA) IPUHATO OLIEHUBATH I10 K.II.J. CYZAOBOIO KOMILJIECK-
ca:
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TICK = 773 ' nn ’ 77« ’ 77np (317)
rac 77@ - K.II. 1. TJTIaBHBIX ﬂBHFaTCHeﬁ;

n, - KILA. nepefadyn (ecnu peayKTop MM PeBepc-peyKTop, pe-
BEepCHUBHAS My(Ta HE arperaTUpoBaHa C JBUTATEIEM);
7, - K.ILJ. BaJONIPOBO/Ia;

1,, - IPOIYIbCUBHBIA K.II.1.

Iloncrasnss B 3Ty (opMyIy 3HaYEHHUS BRILIETIPUBEICHHBIX (OPMYIT
MOJYYHM CIIEAYIOIIUE BEIPRKEHUS K.I1.JI. CYIOBOTO KOMILIEKCA.
3600-P;, 3600-x,-P, -V
77 = =
cK p p
Bm 'QH Brg 'QH
Koa¢dumment nosne3noro AelHCTBUA CyAOBOIO KOMILIEKCAa BOJOU3-
Mernramux cynoB coctasisiet 0,18-0,27.
Hns ouenkn spdextuBHOCTH COY O TOIIUBY CYIIECTBYET MOKa-
3arenb 3P PEeKTUBHOCTH UCMOIB30BAaHMUS TOTUINBA, KI/KBT 1
_ By 4By + B, -(1-U)
;=
n (3.19)
P,+P,+Q -

K

(3.18)

rne B e B 37+ By - 4aCOBOH PacXOjl IIIABHOTO JIBUTATENs, BCIIO-

MOTraTeJIbHOI'O ABUTATCIIsA, KOTJIOArperara, Kr/4a

U =L J0JIA TCIIJIOTHI, BBIpaGaTBIBaeMOﬁ YTUWIN3allUOHHBIMHA
K
KoTjioarperataMu 1o CpaBHEHUIO C aBTOHOMHBIMHU;,

Qg - TemIoBoif NOTOK aBTOHOMHOT'O KOTJI0arperara, KBr;

Nk - KJILA. aBTOHOMHOI'O KOTJIOarperara.

4. I'taBHbBIe Cy/10Bble JHEPreTHYeCKHe YCTAHOBKH

4.1. inzenbHbIe JHEPreTHYeCKHe YCTAHOBKH
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B kauecTBe IaBHBIX M BCIOMOIaTelbHBIX ABHratened B IOV
npuMeHstoT nopurHeBbie JIBC— auzenn, paboTtaromme mo OTKpeITOMY
LUKITY.

Ju3enpHble 3HEPreTHUECKHE YCTAHOBKU IOJIyYMJIM LIMPOKOE pac-
MIPOCTpaHEHUE Ha CyJaX pa3lIMYHOrO Ha3HAYEHHUs BCIEJICTBHE psAla
MOJIOKUTEJIBHBIX OCOOCHHOCTEH: BO3MOXKHOCTU CO3JaHHS OOJIBIIOTO
JMana3oHa arperaTHbIX MOIIHOCTEH Ha 0a3e CTaHIAPTHBIX TUIIOpa3Me-
POB LWJIMHAPOB; TOCTYMHOCTH HCHOJIb30BaHMS PA3INYHBIX THUIIOB IIE-
penay; CpaBHUTENBHO BBHICOKOH 3KOHOMMYHOCTH; OTHOCHUTENBHOM Mpo-
CTOTBI aBTOMATU3ALMX YIIPABJICHUS.

B Hactosiiiee Bpemsi okosio 95% pedHoro camoxojaHoro (iora u
BCE CyJla CMEIIAHHOTO «peKa—Mope» I1aBaHus obopynoBansl 1DY.

Ha pedHBIX TpaHCHIOPTHBIX CyAax HOBOM MOCTPOMKH B KayeCTBE
[JIABHBIX M BCIIOMOTATEJbHBIX [IBUTATENCH yCTaHABIMBAIOT HCKIIOYH-
tensHO nuzenu. [Ipeamonaraercs, uto B nepcnektuse 2V OyayT oc-
HOBHOM 3HEPreTHYECKON YCTAaHOBKOW PEUHBIX U CMEUIAHHOTO «peKa—
MoOpe» IJIaBaHus CyI0B.

B mopckom ¢roTe Taxke HaOM0gaeTCs HEMPEPHIBHBIA POCT CYA0B
¢ IDY, xonnuecTBO KOTOPBIX B HAacTosIIee BpeMs gocTuraet 95—97%
00I11er0 Ynciia BHOBb CTPOSIILIUXCS CYAOB.

Ha peunom ¢uore B OONBIIMHCTBE CIy4aeB B KaueCTBE IJIABHBIX
MPUMEHSIOT YETHIPEXTaKTHBIE IU3€NHU C HaJUIyBOM, PEBEPCHUBHBIE U
HEpEBEPCHBHbIE CpeHe060poTHbIe (375—750Muu") 1 HepeBepCHBHbIE
TOBBIIIEHHOH 060poTHOCTH (750—1500Mun™). MakcumanbHas arpe-
ratHasi MOIIHOCTE TIaBHBIX au3enein coctasiser 2200.BT.

B kadecTBe BCIOMOTraTeNbHBIX JAW3eiel OOBIYHO YCTaHABIMBAIOT
YeTbIpeXTaKTHbIE O€3 Ha/lyBa MOBBILICHHOW 00OPOTHOCTH.

Haubonpiiee pacpocTpaHeHne Ha TPAHCTIOPTHBIX MOPCKUX CyAax
MOJYYHJIH IBYXTAaKTHBIE KPEHUIIKOTI(PHBIE TPOCTOTO IEHCTBUS Malioo0o-
porasre (100-170mun™).

JanbHeliiee NOBBIIEHNE YJKOHOMUYHOCTH CYAOBBIX JH3€NEH B OC-
HOBHOM JIOJDKHO TPOWCXOAMTH 33 CYET YTHUJIM3AINH TEIUIOTHI BBIITYCK-
HBIX Ta30B M OXJ@XJAIOIIEeH An3ens BOAbl. TeruioTa, mosydyaemas B
YTWIM3aLMOHHOM KOTJIe, paboTaromieM Ha BBITYCKHBIX ra3ax, U OXJIax-
JTAIONIeH AM3elb BOJBI MOXET OBITH HCIIONIb30BaHA B CHUCTEME TEIUIO-
CHAOKEHUS Cy/IHA.

CymectBeHHBIM HegocTaTkoM J[OY sBisercs nepenava au3eneM
MEXaHWYECKOW DHEpPruM Ha KOJEHUYaThli Bajl 4yepe3 KPUBOLIUIIHO-
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IIaTYHHBIH MexaHu3M. BosHuKaronme npu 3TOM HEypaBHOBEIICHHBIC
CWJIBI 1 MOMCHTHI BBI3BIBAIOT BUOpAIMK JU3ENIS U KOpITyca CyJHa, IMOo-
SBIICHNE PE30HAHCHBIX HANPSHKEHHUH, COKPAIIAIOIMIUX CPOK CITY>KOBI
yCcTaHOBKHU. 3MeHeHne KacaTeIbHBIX YCHINH Ha KPUBOIIWIAX KOJIEH-
YaTOro BaJla U YTJIOBBIX CKOPOCTEH €ro BpallleHUs MPUBOAUT K HEPaB-
HOMEPHOCTH KpPYTSIIEr0O MOMEHTAa M BO3MOXXHOCTH BO3HHKHOBEHHS
KPYTHWJIBHBIX KOJIEOaHHUI BaJOMPOBOA.

4.2. OcHOBHbIE XapaKTePUCTHKHU CYAOBBIX AU3eJIei

OCHOBHBIM THIIOM HEPTeTUYECKUX YCTAHOBOK Ha (hJIOTE ABISIOTCS
JIu3enbHble dHepreTuyeckue ycranoBku ([10VY). B kauectBe ['COY wnc-
MOJTE3YIOTCS TTPEUMYIIIECTBEHHO YETHIPEXTAKTHBIE JHM3EIN C HATYBOM,
KaK OTE€YECTBEHHOTO, TaK W WUMIIOPTHOTO MPOW3BOACTBA. | TaBHBIE nH-
3¢JM HAa MHOTHX CyJaX MOTYT pa0oTaTh KaK Ha JU3CJIBHOM, TaK W Ha
MOTOPHOM ToruiuBe. [y paboThl HA MOTOPHOM TOIUTUBE MPUMEHSIFOT
JIBYXKOHTYPHYIO TOILUTUBHYIO CHCTEMY, B KOTOPOW B OJHOM KOHTYpE
MOTOPHOE TOILIMBO MOJOTrpeBaeTcs A0 TeMmeparypsl 353 - 358 K (80 -
85°C). Jlnsa Gonee 3(h(HEKTUBHOTO CXKUTAHUS TOIUIMBA B IMUIMHAPAX
Iu3ele TPUMEHSIOT TOMOTEHHU3AIUIo, AMYJIBTHPOBAaHUE W IOAOOP
Pa3IMYHBIX PUCAIOK

Ha cyaax peuHoro ¢jota B OCHOBHOM NPUMEHSIOTCS YEThIPEX-
TaKTHBIE CPETHEOOOPOTHBIE NU3ENU C HAIIYBOM KaK OTEUeCTBEHHOTO,
TaK W 3apyOeKHOTO MPOU3BOJCTBA. TaK Ha MACCAXKUPCKUX CyNax Tpo-
ektoB 301, 302, 92-016 ycraHOBIEHBI TJaBHBIC AM3EIH MPOU3BOJICTBA
AO "PYMO" (ObiBimii 3aBoj "JlBuratens peBononuu’) mapku 6UPH
36/45 (I-70-5) mouHocTbI0 P, = 736 KBT, yactoroii n = 350 mun™". Ha
cyxorpysax mpoekta 00101 «Pycuay», nemokonax tumna «Kamurtan EB-
JOKMMOBY» YCTaHOBJIEHBI AW3ENH cpeaHeobopoTHbie Gupmer Wartsila
Diesel, ®unnstHgus.

Ha cymax pedHoro ¢uioTa B OCHOBHOM NPUMEHSIOTCS MEXaHUYe-
CKHE Tepeaavyyd MOIIHOCTH OT JBUTATEIS Ha BHHT (TIPsSMbIE, peBEpC-
PEAYKTOpPHBIE), pexe DSJEKTPUYECKUe, TuapaBinyeckue. Hekoropwie
u3eny HeOonbloi MomHocTy < 150 kBT 3aBOABI-M3rOTOBUTEIN IO-
CTaBJISIOT CO BCTPOSHHBIMU PEBEPC-PEAYKTOPAMU W YIIOPHBIMH IIOJI-
HIMITHAKAMHU.

B kadecTBe MpUBOJHBIX JBUTATENEH NNU3EIb-TEHEPATOPOB HCIIOJIb-
3YIOT PSAIHBIE YETHIPEXTAKTHBIE TPOHKOBBIC JU3EIU CPEIHEH U MOBHI-
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HIEHHOH OOOpPOTHOCTH C Ta30TYpOMHHBIM HAaJyBOM M 0e3 HaJayBa.
Juzens u reHepaTop OOBIYHO MOHTHPYIOT Ha o0Imeil pame. s Bbipa-
OOTKHM 3JIEKTPOIHEPTUH, KPOME OCHOBHBIX IH3€]b-TCHEPATOPOB, IpPU-
MEHSIIOT CTOSIHOYHBIE, aBapUiiHbIe, pexe BajoreHeparopsl. Cpeau ore-
YECTBEHHBIX BCIIOMOTATENbHBIX AM3ENIeH MPUMEHSIOT ABUraTEeNd Clle-
nyromux Mapok: 6412/14, 64(H)15/18, 64(H)18/22 u mp. Ilpumensitor
TaKXKe AU3EIH U 3apyO0esKHOro MPOM3BOACTBA. Tak Ha cynax IMPOEKTOB
301, 302 ycranosnens! gusenu 6UH 26/20, na npoekte 92-016 - muse-
m 6UH 27.5/36.

AHanu3 pacxofioB Ha cofepkaHue (piora mokas3pIBaeT, 4TO 3aTpa-
ThI, CBA3aHHBIC C pa60T0171 TJIaBHBIX U BCIIOMOTI'aTCJIbHBIX I[I/I3CJICI71, CO-
CTaBJIAIOT 3HAYUTCIIbHYIO UX YacCThb. HOC-)TOMy AJ1d pCUYHBIX U CMCIIaH-
HOTO "peka-Mope'" IIaBaHWs CYA0B HEOOXOIMMBI IKOHOMHYHBIE TU3E-
T, Pa3BUBAIOLINE HOMUHAJIBHYIO MOIIHOCTH P, mpu yactore Ny, 00-
Jaaromre BBICOKOH HaJe)KHOCTHIO, MAJIILIMA Maccol W radapuTamu,
HU3KOM CTPOUTEIBHON CTOUMOCTBIO.

5. [lepenaya Bpamawmero MOMeHTA IJIABHOTO IBUTaTe-
JIsl IBUKATEJTIO

Jns npuBoma cynHa B JABIKEHHE DHEprus, BbIpabaThIBaecMast
I'COY, nepenaercs Ha IBWXKUTETH. B KadecTBe IBMKUTENEH MOTYT
npuMeHsThcsl TpednHple BUHTH (I'B) dukcupoBanHoro mara, perymnu-
pyemoro mara (I'BPII), kxpputbuaThle W BOJOMETHBIC IBIKUTENH, a
WHOTJIa TpeOHBIE KoJieca.

Tak kak JIBUTaTellb HEBO3MOXKHO YCTAaHOBHUTH HEIOCPEACTBEHHO
nepes ABWXKHUTENIEM, TO Mepeaaya MOIIHOCTH OCYIECTBIISIETCS TOCpel-
CTBOM BaJONpoBojaa. B cBs3u ¢ Oospmiol ATMHON BajloNpoBOJa OH
paszensercsl Ha YacTH: YIOPHBIN BaJl, MPOMEXYTOUHBIN Ball U rpeOHOMN
Bal. Mexay coboil OHM coeaMHSIOTCs npu romouy Mydr. s uzbe-
raHusi mporuba BaJOMPOBOJA €r0 YKIAAbIBAIOT HA OTIOPHBIE IMOJIIIHII-
uuku (OII).

[Ipu pabote nBmxwutens co3maercs ynop. Ero Heobxoanmo mepe-
JaTh Ha KOpIyc cyaHa. J{js 3Toro B BaJONpPOBOA BKIIOUYEH YHOPHBIH
nonmumauK (Y1), ycranaBnrBaeTcss Ha yIOPHOM Baly.
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5.1. HemocpeacTBeHHasi epeiavya MOIHOCTH

Ona mpuMeHsieTcsl IpU YCTaHOBKE Ha CyIHO IBHUraTess, 4acToTa
BpALICHUS] KOTOPOT'O COBMAAET C YACTOTOM BpalleHus: rpeOHOro BHHTA.

IIpu Takoil cxeme BaJONPOBOA SABISAETCS NMPOJOHKEHUEM JIMHUHU
KOJIEHYAThIX BAJIOB JBUraTeIeH U pacrioyiaraeTcsi COOCHO ¢ HUMHU.

Yucno nBUWXHTENEH, yCTaHaBIUBAEMBIX Ha CyJHO OOBIYHO PaBHO
quCciTy IIaBHBIX ABUraTteneil. HepaBHOMEpHOCTh BpallleHUs KOJIEHYaTo-
ro Baja, OCEBBIE yJapbl U OCEBasl CUJA yIopa ABIKHUTENS ME€PEAACTCS
BIIOJIb BCEW BasIOBOW NWHUH. TpedyeTcss ycTaHOBKA OTOPHBIX MOIIINTI-
HUKOB IJId BaJIOB, a4 TAKXKC YIIOPHBIX BaJIOB U YIIOPHBLIX MOAMIMITHUKOB
IUISL BOCIIPUSTHSI OCEBOI CHIIBI yTIOpa.

HemocpencTtBennas mepenada OBIBae€T KECTKOW, €CIA KOPMOBOI
(hanen peBEpCUBHOTO JIBUTATEISI MPSMO COCIMHEH C HOCOBBIM (hiIaH-
LIEM CYJOBOT'O BaJOIPOBOAA.

OF{H e

T

Puc.5.1. HemocpencTBenHas nepenada MOITHOCTH C KECTKOH CBSI3BIO
HeHOCpCHCTBeHHaH nepeaada MOXKET OBITH U SHaCTHqHOﬁ, CCJIn
MCKAY ABUTAaTCJIEM U CYJOBBIM BAaJIOIIPOBOJOM PACIIOJJIOXKEHA 3J1aCTHY-

Has  MmydTa  (DIEKTPOMAarHWTHas,  THApPABIAYECKas,  IIUHHO-
IHEBMATHYECKast WK NpYyXuHHast) (puc.5.2).

S
M bp—ers—s

Puc.5.2. HenmocpencTBeHHas nepenada MOIIHOCTH C SJTACTHIHOM CBSA3BIO

[IpuMeHeHne 2MacTUYHBIX My(T YITydIIaeT SKCIUTyaTallHOHHBIE Ka-
YecTBa YCTAHOBKH, TaK KaK ITO3BOJSIIOT OTKIIFOYHMTH BaJIONIPOBOJ OT
[JIABHOTO JIBUTATENs U CHU3UTH TPeOOBAHUSI K TOYHOCTH MOHTa)a Ba-
JIONIPOBOJA.

[Ipu ycraHoBKe HEPEBEPCHBHBIX TIIABHBIX JBUTATENCH MPUMEHSIOT
crieraibHbie peBepcuBHbie MyTol (PM) (prc.5.3).

Puc.5.3. Tlepegaga MOIIHOCTH ¢ peBEepCHBHON My (PTOI
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WHorna BMecTo BMHTOB (DMKCHPOBAHHOTO IIIara yCTAHABIMBAIOT
BUHTHI perynupyemoro mara (I'BPLI) (puc.5.4), npu 5TOM B JTUHHIO
BaJIa BCTPAMBAIOT MEXaHNW3M N3MEHEHHS I1ara BUHTA.

¥ O g rBP

Puc.5.4. [lepenaya MOIIHOCTH ¢ BUHTOM PETYIMPYEMOTO L1ara

OCHOBHBIMH IIPEUMYIIECTBAMH HETIOCPEACTBEHHON Nepeadn
I'BPIII sBnsiercs:

®  MOBBIIICHHUE MIPOIYIbCUBHBIX KAYECTB IBMXKUTENS TIPH Mepe-

MEHHBIX peXHUMax X0/a (IIPOIyJI-CUBHBIN KIIJ| OLICHUBAET 3(-
(heKTUBHOCTH KOMILIEKCA BUHT-KOPITYC CY/IHA);

e TpUMEHEHHE HEPEeBEPCUBHBIX JBUTATENCH;

® IIyCK U pa3roH 0e3 Harpy3KH;

® TIOJy4YEHHE CaMBIX TUXUX XO/0B CyJHAa HE3aBHCUMO OT MHHHU-

MAaJIbHO YCTOMYMBOM 4aCTOTHI BPAILEHUS KOJIEHYATOT 0 Bala
JIBUTATENS;

®  OTHOCHTENbHAS JIETKOCTb CMEHBI JIOMACTEH.

K HenocraTkaM 3THX mepeaad ciegyeT OTHECTH CIOKHOCTh CHUCTE-
MBI [TOBOPOTA JIOMAcTel, MaTyt0 HaJeKHOCTh U OTHOCHUTENIBHO BBICO-
KYIO CTOUMOCTb.

Kpome I'BPIII peBepc MOkeT OBITh OCYIIECTBIIEH TPH TIOMOIIN pe-

BepcuBHOU My ThI (prC.5.5).
ey ¥ Q0

i re

Puc. 5.5. Ilepenada MOIIHOCTH C peBepCUBHON My TOIt

K nmocromHCcTBaM HEMOCPENCTBEHHBIX Iepenad MOIIHOCTH MOXHO
OTHECTU BBICOKYIO 3KOHOMHYHOCTB, Oomnbioi pecypce. Ha nBmxwurens
nepenaercs 97-98% HoMUHaJIBHOM MOIIHOCTH, pa3BuBaeMoi /1.

5.2. Inzenb-peaykropHas nepenaua (JPII)
OmHako pH MPOSKTUPOBAHUY CYIHA HE BCET/IA yAaeTCs Moa00paTh

IJIaBHEIN ABHUTATCJIb K JABWXUTCIIFO 110 YaCTOTC BpAlICHUS. B stom CIIy-
4ac, 10 CpaBHCHUIO C HeHOCpeI[CTBCHHOfI Hepez[aqeﬁ, BKJIFOYCHBI Ba
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JOTMOJTHUTENBHBIX 3JeMeHTa peaykrop (P), moHmkarommii yactoTy
BpaIlleHHsI 10 HEOOXOIUMOT0 YpoBHS 1 My(Ta (prc.5.6).
oM e
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Puc. 5.6. PenykropHas nepeaada MOLUIHOCTH

Hmns APII mpuasTE qBa THAa My(T: BRICOKOJIACTHYHBIE COSIHHM-
TeNbHBIE MY(THI, 3AIMUIIAOIINAE PEAYKTOP OT PE3KUX U3MEHCHHH KPYy-
TAIIETO MOMEHTA IW3EIsl U COCTUHUTEIHHO-Pa300IMUTENbHbIE MY(THI,
JOTYCKAIOUIUE pa3InyHOro poaa oTkiaoHenus '/ oT penykropa.

B ciydae ucmonb3oBaHUS HEPEBEPCUBHOTO JIBUTATENSI YCTAHABIIU-
BaeTCS PEBEPC-PEAYKTOP, KOTOPHI HE TOJIHKO YMEHBIIAET YacTOTY
BpaleHus: rpeOHOTo Bajla, HO U TMPOU3BOAUT M3MEHEHHE HaIPaBICHIS

BpareHus (puc.5.7).
M pp

Puc. 5.7. PeBepc-penyKkTopHas nepefada MOIHOCTH

[Tpumenenue yrmoBsx peaykTopoB (YP) u moOBOPOTHO-OTKHIHBIX
BBIABIKHBIX KOJIOHOK (IIOBK) ocob6enHo adekTrBHO Ha OBICTPOXO-

HbIX Katepax u CIIK mis obecrieueHuss HEOOXOIMMOTO 3ariyOIeHuUs
I'B (puc. 5.8, 5.9).

Puc.5.8. PenykropHas mepe/aua MOIHOCTH C YIIIOBOH KOJIOHKOM

0K
=3O

Puc.5.9. PexykropHas mepemada MOIIHOCTH C TIOBOPOTHO-OTKHTHOM BBIIBIKHOMN KO-
JIOHKO

[Ipumenenune nu3ens-peaykTopHbx arperatos (JJPA) no3somnser
OCYILIECTBUTH pa3zeieHne MOLTHOCTH, pa3BuBaeMoi quszenem (), Ha
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HECKOJIbKO JIBIDKUTEIIEH, YTO HAXOAUT IIPUMEHEHHE Ha Cy/Iax C Orpa-
HUYEHHOM 0CaIKOM, pEYHOr0 U CMeIaHHoro miaBanus (puc. 5.10).

Pnc.5.10. PenykropHas nepenada ¢ pa3oOIieHne MOIIHOCTH

K HenoctaTkam JaHHOTO THIIA TTepeaad MOIIHOCTH MOKHO OTHECTH
0obI0l ypoBeHb Iryma B MO, motepst MOITHOCTH B peaykTope 2-4%,
YBEIIMUEHHE CTPOUTENFHONH CTOMMOCTH M PacXOJIOB Ha SKCILTYaTaIHIo.

5.3. 'magponuHaMu4yecKHe mepeaaqyu

I'uaponuHaMuveckue Tepeaadn MOAPa3ACIsIOTCS Ha TUAPOIUHA-
MUUYeCKUe My(QTHl U THAPOIUHAMUYECKUe TpaHnchopmaropsl. ['uapoau-
HaMu4Yeckne My(Thl NpeaHa3Ha4YeHbl JUIA Tepefadd KpYTSIEro Mo-
MEHTa BEAYIIETO Bajia K BEJOMOMY Bally 03 M3MEHEHHS BEIMYHHBI U
3HaKa MOMEHTA.

I'mapoanHaMuyueckue TpaHCHOPMATOPBI CIIyXKaT ISl Iepeaadn
KPYTSAIIEro MOMEHTA BEYILETo Bajia K BEIOMOMY Bally IPU H3MEHEHUH
BEJINYHHBIL, @ B HEKOTOPBIX CIIydasX ¥ 3HaKa KPYTSIEr0O MOMEHTA.

B mepBom ciydae HCHOIB3YIOT TMAPOTpaHC(HOPMATOp HEpETHErO
X0J1a, BO BTOPOM- THIpoTpanchopmarop 3aauero xona (puc.5.11).

T T TS

oty

Puc.5.11. I'mapoauHaMuyeckas nepenada ¢ ruaApoMyproii 1 TuapoTpanchopMaTopom

B ruzpoauHamMuuecKuX mepenayax MeXaHH4ecKasi SHEprusl nepena-
eTcs OT BEeAYLIEero Bajia K BEIOMOMY IIPH HOMOIIH XHIKOT0 pabodero
Tena.

[pocreiimmii tuaporpancopmatop (puc.5.12) coctouT U3 Hacoc-
HOT'O KoJjieca 3, COeIMHEHHOT'O C BEAYLIUM BajoM 5; TypOUHHOTO KoJe-
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ca 1, 3aKpeIUICHHOTO Ha BEIOMOM Bayly 6, U HEMOJBHIKHOTO Hampas-
JISFOILETO anmnapara 4, 5KeCTKO COeIMHEHHOTO C KOPITYCOM.

Hampasrnsromuii anmapar ycTaHaBIMBAIOT Ha BXOJIEe pabodel Kuji-
KOCTH B HACOC, MHOT/Ia CTaBAT JIBa HAMPABIISIONINX anmapara, OJuH 13
KOTOPBIX TIEPEe] HACOCOM, a JIPYroi — mepea TypOuHoi. B mocnemnem
cily4ae MOXKET OBITh oOecrieueH peBepc BeAoMoro Bama. ['epmerwd-
HOCTB THApOTpaHchopMaTopa 00eCIeYnBaIOT YIUIOTHEHISME B KOXKYXE
2. Hayinume HampaBIISIONIEro armapara CYHICCTBEHHO M3MEHSET Mpo-
Hecc Inepefaydl BpAIlAIOMIEro MOMEHTa THAPOTPaHCHOPMATOPOM IO
CPaBHEHHUIO C TUAPOMY(TOM.

[~

ny, oy

Puc.5.12. Cxema rugporpancdopmaropa

IIpu BpalieHnM BeAYyILEro Baja HACOCHOE KOJIECO MOAACT KHUIKOCTb
B HEMOJIBMKHBIN HAIPaBIISIIOLIMI anmnapar, HoJi BO3JAEHCTBUEM JIOMATOK
KOTOpPOTO TPOUCXOJUT YBEIMYEHHUE MOMEHTA KOJIWUYECTBA JBHKEHHS
paboueii sxugkocty. Ilpy 3TOM XKMAKOCTH MOCTYNaeT B TypOMHHOE KO-
Jieco, TJie ee KMHEeTHYecKas SHeprus rnpeodpasyeTcs B MEXaHUYECKYIO
SHEPTHUIO BPAIIEHHS BEJIOMOrO Baya, B pe3ynbrare yero M2>Mz. Coot-
BETCTBYIOIIUM NPO(QUIMPOBAHMEM JIONIATOK HANPABJISIOLIETO anmapaTa
MOJKHO MOJIy4uTh M2=3M1.

B COY ruaporpanchopMaTopsl caMOCTOSTENFHO HCTIONB3YIOT PEli-
KO u3-3a cpaBHuTesnbHO Majoro KIIJ (0,84—0,91) u Huzkoil peaykuu-
oHHol cniocobHocTH nipu Beicokux KIIJI. IIpu HeOompmmx 3HaAYEHMAX
nepenatounoro otnomenust KI1J[ mepenaun pesko cHmxkaercs. OObra-
HO THAPOTPaHCHOPMATOPBI BXOAST B COCTaB THJpOIEpenad, BBIIOJI-
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HEHHBIX M0 Pa3JIYHBIM CXeMaM: C TUAPOTpaHCPOpPMAaTOpaMu MepeIHe-
ro W 33JHEr0 XOJI0B; C THAPOMY(TOH MepeiHero XoJa W THIPOTpaHC-
(hopMaTOpOM 3aIHETO XO/a; ¢ THAPOTpaHCchHOpMaTopaMi TEPEeaHEr0 U
3aJTHET0 XO/I0B ¥ TUAPOMY(PTON TIEpEAHETO X0a.

KIIJ ruzpoarHamMuyeckux TpaHc(OpMaToOpoB MPH HOMUHAIBLHOM
pexxuMe pabotel ycraHoBku coctasiser 0,88-0,92. KIIJ| ruppoguHa-
MUYEeCKOH My(THI TPH HOMHHAJIHHOM PEXHUME PabOThl YCTAaHOBKH CO-
crasisaet 0,96-0,98.

[Tpenmy1iecTBO THAPOMY(PTHIL:

e ocymectBiser rudkoe coegmnenue ']l ¢ 3yOuaToi mepena-
e,

e TIOBHIIIACT HAJIEKHOCTh U MaHEBPEHHOCTH COY C HECKOIb-
KUMH JIBUTATEISIMH, PA0OTAIONTMMH HA OJJUH BHHT;

e o0yeryaer MyCK ABHUTATENsl U YMEHBIIAET PacXoj MyCKOBOTO
BO3/yXa;

e  yIydYlIaeT yCJIOBHS PEBEPCUPOBAHUS rpeOHOTO BUHTA.

e onHaKo ruApomydTa moBkimaeT Maccy COVY, CHIKaeT K.II.1I.

I'mapoTpanchopMaTops! U ruApaBINIecKre My(DTHI ITUPOKO HC-
MOJIE3YIOTCS B YCTAHOBKAX CYJIOB JIEJIOBOTO TUTABAHUS M OYKCHPOB.

5.4. 'mgpocTaTHyecKne nmepeaavyu

OObemMHas THApaBIWYecKas Iepesiaya COCTOUT W3 CBSI3aHHBIX TPY-
OonpoBoJaMu Hacoca 0OBEMHOTO THIIA, MPEOOPA3YIOMIETO MeXaHHUe-
CKYIO SHEPTHIO TPHBOJAILETO JIBUraTesisi B SHEPTUIO IOTOKa padouei
KHJKOCTH (4ale BCero MHHEpaJIbHOEe Macyo) (TIIaBHBIM 00pa3oM dHep-
THIO JaBJICHUS), U THIPOMOTOPA, MPEOOPa3yoIero SHEPru padoueii
KHUKOCTH B MEXaHUYECKyo (puc.5.13).

rH I

Puc.5.13. O6beMHas THApaBINYECKas epeiada

Hacoc 00pr4HO mepeMeHHOH MoJauu, a TUAPOMOTOP MOCTOSHHOTO
pacxoja. M3MeHeHHe 1mojlaun Hacoca MPOU3BOJIUTCS ITyTEM U3MEHEHUS
yIia HakJIoHa OJoKa mopiiHeil (JII0JIbKHM) MM MOBOPOTHOW IIAiObl OT-
HOCHUTEJILHO IJIOCKOCTH, NEPIEHINKYIISIPHON Bally Hacoca.
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[Tpu HakmoHe OOKa MOpPLIHEH WJIM MOBOPOTHOW MIAOBI B MPOTH-
BOTIOJIO’KHYIO CTOPOHY M3MEHHTCSl HallpaBJIeHHE MOTOKa paboyuel KuI-
KOCTH H IIPOU30MIET peBepc Bajga TUAPOMOTOpA.

]
T
f -

Puc.5.14. O6bemMHas ruapaBIuyuecKas nepeada ¢ BUHTOPYJIEBOH KOJIOHKOH

Ha maneix cymax ¢ ycraHoBKamu MomHOCThiO 10 200-250 kBt
THIPOCTATHUECKUM MPUBOJ Pa3MEILal0T MHOTZA B BHHTOPYJIEBOH KO-
JIOHKE C IIPUBOJIOM pabovero mMacja 4epe3 OTBepCTHs B Oaniepe pyJs.

IIpu Takoil KOHCTPYKLMM Ha CyJHE OTCYTCTBYET AECUIBYOHOE YCT-
POMCTBO 1 TpeOHOI Ball.

KIIJ| paccmarpuBaemoit mepenaun coctasnser 0,83-0,88 u mano
HN3MCHACTCA Ha PCKUMAX YaCTUYHBIX HArpy30K.

I'mapocraTuyeckue nepenayyd NPUMEHSIOTCS Ha CydaX, CBSI3aHHBIX
C YacTbIM MaHEBPHUPOBAaHUEM W OYKCHPOBKOM, a Takxke Ui MPUBOAA
MOAPYJINBAIOIINX YCTPOMCTB, KPLIIBYATHIX JBHKUTEICH.

5.5. DJleKTpUYecKHe nepeaayu
['nmaBHBIE CYZOBBIE 3JIEKTPHUUYECKHE MEpeJadyd MOTYT OBITh BBINOJI-

HEHBl Ha MOCTOSHHOM M NepeMeHHOM Toke. COY ¢ 3JIeKTpUYeCKUMHU
nepeAadaMu MOAPA3JENSIOTCS Ha Iu3elb- M TypOO-3JIEKTPHUECKHE

(Puc.5.15).

| m=2fd it%ﬁ

Puc.5.15. Dnexkrpudeckas nepeaaya MOLUIHOCTH

Ha cymax ¢ arperaTHOW MOIIHOCTHIO 110 3 ThIC. KBT IpUMEHSIOT
JIN3Eb-3JIEKTPUYECKUE YCTAHOBKM C AJIEKTpoIepenayeil Ha MOCTOSH-
HOM TOKE, KOTOpBIE 00JIaJIal0T BHICOKOW MaHEBPEHHOCTHIO, UMEIOT He-
CJIIOKHYIO CHUCTEMY TUCTAHIITMOHHOTO YIIPABJICHHS W JTOMYCKAIOT IOJI-
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HOE HCIOJb30BAHUE MOIIHOCTH YCTAHOBKHM BO BpeMS JKCIUTyaTallud
Cy/IHA B PA3JIMYHBIX YCIOBUSIX.

[IpenmyriecTBa 1 HEAOCTATKH IEKTPOIepeaad ma MOCTOSTHHOM TO-
K€ Te )K€, 9TO U y 00BeMHBIX Tufponepenad. OgHAKO CIeAyeT OTMe-
TUTh, YTO OHU 3HAYUTEILHO YCTYMAIOT 00bEMHBIM THAPOIIEpPEIayaM 110
MacCCOBBIM U TaO0apUTHBIM MTOKA3aTEISM.

DekTponepeadyl Ha TEPEMEHHOM TOKE HM3TOTOBIISIIOT OOJIBIICH
MOIIIHOCTU U HAIPSDKEHUS, YeM Tepeaddl Ha MOCTOSHHOM Toke. OHu
UMEIOT MEHBIIIME MAcCy U TabapuThl, 00Jee IKOHOMHUYHBI, TaK KaK BXO-
IS B UX COCTaB arperarsl obmanaror 6onee Beicokumu KIIJ. B ka-
YECTBE TJIaBHBIX ABUIATENIEH B YCTAHOBKAaX C 3JIEKTpoIlepefayaMH Ha
MEPEeMEHHOM TOKe nMpuMeHsioT kak JIBC, Tak 1 ra3oBbie TypOUHBI.

CymiecTBeHHBIMU HEJOCTAaTKaMU DIIEKTPOIIEpelad Ha IEPEMEHHOM
TOKE SIBIITIOTCS: HU3KHWE MaHEBPEHHBIE KauecTBa, HEBO3ZMOXKHOCTH pe-
ryJInpoBaHHd 4YaCTOTbl BpallCHUA Fp€6HOI‘O QJICKTPOABUTATCIIA IIPpHU
HEU3MEHHOW 4YacTOTE NIEKTPUUYECKOI0 TOKA U CIIOXKHOCTh PEBEPCHUPO-
BaHUSI.

B cBsA3M ¢ 5TUM OHU HE HAIILINA IMPUMCHCHHA Ha PECYHBIX U CMCIIaH-
HOTO «peKa—MOope» IUIaBaHUs cydax. DJIEeKTpornepeaayl Ha MepeMeH-
HOM TOKE TIPUMEHSIOT HA MOPCKUX CyJaX, SKCILTYaTHPYEMBIX C MaJIbIM
KOJIMYECTBOM MaHEBPOBBIX PEKHMOB, H CY/aX CIEIHMATFHOTO Ha3Haue-
HHA.

5.6. Kom0unnpoBaHHbIE Meperayn

Kpome nepedncieHHbIX THIIOB Iepeiad Ha BOAHOM TPAHCIIOPTE
MPUMEHSIOTCSI 1 KOMOMHHUPOBAHHBIE MIEPE/Iaul, B KOTOPBIX JUIs IPHBO-
Ja JIBIOKUTEIISI UCTIONIB3YIOTCS J[Ba M 00JIee Pa3HOTHITHBIX TIIaBHBIX
nsurarens (puc.5.16).

Pnc.5.16. KomOuHupoBaHHas mepefada ¢ TIIaBHBIM JIBUTATENIEM H YCKOPUTEIEHBIM
TpeOHBIM IEKTPOBUTATEIEM

OpHako Takue nepeaun He HAIIM IPUMEHEHHUS Ha CyJax PeYHOro
¢nora.
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6. BHGPFGTH‘ICCKaH YCTaHOBKaA
6.1. CynoBoii Ba;ionpoBoj

BanonpoBoa— ycTpoHCTBO, COEIUHAIOIIEE HENOCPEACTBEHHO WU
yepe3 nepeaavy TIaBHbIM ABUTaTeNb ¢ ABKuTeaeM. OH obecrneunBaeT
nepeaady Bpalarolllero MOMEHTa OT ABMIaTeNs K IBIKUTENIO (Tped-
HOMY BHHTY WJIM BOAOMETY) M YIOpa OT IBMDKUTENS 4Yepe3 YHOPHBIH
HNOJIINITHUK KOPITyCy CyAHA. YTOp, IPeooseBas CONPOTHBICHHUE BO-
JIbl, COOOIACT CYAHY MOCTYIMATEILHOE TBUKECHHE.

B o6miem ciydae on cocrout u3 rpedbroro Bana (I'pB), nefiaByaHo-
ro ycrpoiictsa (1Y), npomexyrounoro (IIB) u ynopusix Banos (YB),
OTIOPHBIX M YIMOPHBIX MOJIIUITHUKOB, COCTUHHUTENBHBIX MypT (M) H
topmo3a (T). MHorna BajompoBoa 00OPYAYIOT yCTPOWCTBAMU AJIS OT-
0opa MOIIHOCTH U T.II.

angeHell
AGUEETenL

Puc.6.1. Cxema BasonpoBojia

Ha puc.6.1 Taxke nokazansl O - o0Tekarenb, K - kponmreiin, BII -
BOJIOHETIPOHMIIaEMas riepedopKa.

Yucno BaJONpoBOJIOB OIPENIEIISETCS TUTIOM NIepeIadl MOITHOCTH
qucioM ABrkuTeneld. Ha cynax peqnoro ¢rora M cMEIIaHHOTO «pe-
Ka—MOpe» [JIaBaHUs BCTPEYAIOTCS OJJHO-, IBYX- U TPEXBaJbHbIE yCTa-
HOBKH.
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Puc.6.2 BanonpoBo TpexBaIbHOTO MACCAKUPCKOT0 TEeIIoXoaa: |-odTexaTens
rpeOHOTO BUHTA, 2- TPeOHO BUHT, 3- KPOHIITEHH rpeOHOTO Baia, 4- rpeOHON
TPEXOIIOPHBIN BaJl, 5- MelIBynHAs TpyOa, 6- YIUIOTHEHHUE (CAIbHUK) ICHIBY I-
HOM TpyOBI, 7- COeAMHUTENIbHAS TIONIEPEYHO-CBEpTHAsI My(]Ta, 8- ONOPHBIN
POJIMKOBBIH NOALIMITHHK, 9- TPOMEXyTOUHBIH Bai, 10- mepedopouHoe yIioT-
HeHue (CaJbHUK), 11- JIEHTOYHBIH (PPUKIIMOHHBINA TOPMO3, 12- YIOpHBIIT 0JTHO-
JIMCKOBBII NOALIMITHUK, 13- ynopHsIi Baj, 14- ynpyrogemndupytomas Mmyd-
Ta, 15-1n3enb-peyKTOpHBIN arperat

Hanpasnenue BpaiieHust BAHTOB BBIOMPAIOT U3 YCIOBUH o0ecrede-
HUSI HAJIKHOCTH UX PabOThl, MAHEBPEHHOCTH U YIPABISIEMOCTH CY/IHA.
B nByxBanbHBIX yCTaHOBKAX Iiesiecoo0pasHo, uroOsl BOII Bpamanmchk
Ha nepegHeM xony Hapyxy, a BPII BuyTps. Ilpu 3TOM mocturarorcs
JydqIIre MaHEeBPEHHbIE KauecTBa. B 0THOBaNbHBIX yCTaHOBKaxX rpeOHOM
BUHT MMEET IPaBO€ BpallleHHE, €CTIH CMOTPETh C KOPMBI B HOC CY/IHA.

PaccMoTpuM HEKOTOpBIE 3JIEMEHTHI CYI0OBOT'O BaJIOIIPOBOA.

I'pebnoii 6an — Hanbojee OTBETCTBEHHAS YacTh BajonpoBoga. OH
nepefaeT ynop, co3aaBaeMblil JIBHKHUTENEM, TOABEPKEH H3TUOY, KpY-
YeHHI0 U paboTaeT MpU 3HAKONEPEMEHHBIX Harpy3kax. B Hem Bo3HU-
KaloT JIOTIOJIHUTEIbHbIC HANPsDKEHHUS IPYU KauKe CyJHA, KOCOM IMTOTOKE
BOJIbI, MEXaHWYECKOW M THUAPOAWHAMUYECKON HEypaBHOBEUIIEHHOCTH
rpeOHOro BUHTA.

L e 56 78 ocinl 2 o

.
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Puc. 6.3. KopmoBoii koHel| rpeGHOTo Baja:
1- O6tekaTenp rpeOHOrO BUHTA, 2- Taiika, 3- KOHYC Baja, 4- CTynuIla rpeOGHOTO BUHTA,
5- pe3uHOBOE yIIIOTHEHHE, O- 3aIUTHEIA KOXYX, 7- 0ONMIIOBKA Baja, 8- pe3HHOMETal-
JMYECKUH TTOMIIUITHIK, 9-KpOoHIITEH KopMoBoH, 10- 3amuTHas Tpyba

OO0Tekarenb- YCTPOMCTBO, CITy’Kalllee ISl YMEHBIICHUS THIIPABIIH-
YeCKHX MOTePh OT BUXPEOoOpa3oBaHMs 3a CTYNHIEH U MpelIoXpaHeHHs
BaJIa C TaKOW OT KOPPO3HUH.

Crynuna rpe6HOT0 BUHTA KPENUTCS Ha TPEOHOM Baly COEAMHEHHU-
€M, UMEIOIIMM KOHYCHOCTh. KperuieHne nmpom3BOAUTCS MOCPENCTBOM
MOCAJIKU CO IITIOHKOW M KPETEeKHOW TaiiKoM, pacIojioKeHHOHW B 00Te-
karene. [llmoHka B 3TOM cily4ae He IepenaeT Bpamlaroliero MOMEHTa,
a BBITIONHSAET POJb PE3EPBHOTO CpeAcTBa. MOXKET OBITh NMPUMEHEHO
0e3MIMOHOYHOE COEIUHEHNE MyTeM THIPONPEecCOBOM MOCAIAKU M IIIy-
XOU 3aTSHKHOU TalKH-00TeKaTeIs.

Ha Topmax cTymuiis! npeaycMaTpruBaloT Pe3HHOBBIE YINTOTHEHUS,
MpeI0TBpAIIAoIIUe KOPPO3UI0 KOHYCa Bajla M 3aCOPEHHE 3a30POB.

Matepuan OOJMIIOBKY Bajia MOJAOUPAIOT C y4eTOM HauboJjiee OJia-
TOTIPUSTHON €ro paloThl C PE3WHOMETAIUTMYECKUMH TOJIIAITHUKAMHA
(HaMMEHBIHIA U3HOC KaK OONHIIOBKH, TaK M PE3WHOBOTO TIOIIAITHUKA),
CMa3bIBaeMBIMH 3200pTHOH BOJIOH, cojiepkaniell 00IbIIoe KOIUIECTBO
necka. Hammydmmm marepuanoM aiisi OOJIMIIOBKH SIBIISIETCS OJIOBSHU-
cras OpoH3a.

st 3amMeHbl Wi peMOHTa BaJl BRIHUMAIOT HapyXy. B cBs3u ¢ aTuM
COCJIMHEHNE T'PeOHOr0 U MPOMEKYTOYHOTO BAJIOB JIEJIAIOT Ha KOHUYE-
CKOH MyTe, I 4ero rpeOHO Ball ¢ HOCOBOH CTOPOHBI UMEET KOHYC-
HOCTh. B Kopmyc cyaHa rpeOHON Ban MPOXOAWUT 4Yepe3 NeHIBYIHYIO
TpyOy.

etiogyonas mpyba (puc.6.4) npencrapusieT cOOON CTATBHYIO CBap-
HYIO WM YYTYHHYIO JINTYK0 KOHCTPYKITHIO, COOTBETCTBEHHO NMPUBAPEH-
HYI0 K HabOpy KopITyca WJIM 3aKpeIieHHYI0 Ha mmmibkax. B Helt pasz-
MeIIaeTcs IeHIBYHbIN TOIIUITHAK, KOTOPBIN SIBJISETCS OMOPOU rped-
HOT'O BaJla CO CTOPOHBI HOCOBOW dacTH cyiHa. Ilporeuka 3abopTHOM
BOJIBI 4epe3 NeHABYIHYI0 TpyOy B KOPMOBOH OTCEK KOpITyca MpeaoT-
BpaImaeTcsl CAIbHUKOBBIM YIUIOTHHUTEIHHBIM YCTPOWCTBOM C MSATKOU
HaOHMBKOM.
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Puc.6.4. [leiinynnas Tpy6a ¢ TpeGHBIM BaJIOM
1-3amuTHBIA KOXKYX TpeOHOTO Baja, 2- pe3NHOMETAIUTNICCKU MOIIUITHUK, 3- MW/
ByIHas TpyOa, 4- BOJOHENPOHHUIIaeMast mepe0opKa, 5- mTyIep MoBoa BOJIbI, 6- Mo~
BOJI CMa3KH, 7- 00JIMIIOBKA IpeOHOTo Baja, 8- KpBIIIKa CATbHUKOBOTO YIUIOTHEHUS, 9-
mpoOKa JJIsI CITyCKa BOJBI

Ilpomesicymounwiii 6an coeanssier TpeOHON Bayn ¢ ymopHeM. OH
nepeaaeT BpallaloUIui MOMEHT U ynop nocieanemy. Ilpomexyrodnsie
BaJbl paboTaloT B Oosiee OIarompHusTHBIX YCIOBHSX, YeM IPeOHbIC: OHH
HE COIPHUKACAIOTCS C BOJIOW U HEMOCPEICTBEHHO HE MCIBITHIBAIOT y/a-
POB CO CTOPOHBI BUHTA. [103TOMy MPOMEXyTOUHBIE Balbl HE HYKIAIOT-
csl B 3aIUTHON M3OIISIMH, a X JTUAMETPbl IPHHAMAIOTCS MEHBIINMHU.
KonniecTBO MpOMEKYTOUHBIX BaJIOB B OJTHOM BAJIOTIPOBO/IE 3aBUCUT OT
PAacIoNoXKEeHNsT MALTMHHOTO TIOMEILEHHS ¥ TUIIA [TepeAadyn. Y IPy30BbIX
CYJIOB, TAHKEPOB C PACHOJI0KEHHOM MAIIMHHOIO MOMEILEHHUS B KOPME,
a TaKXKe y CYZOB C DIEKTPUIECKUMH U OOBEMHBIMU THAPABIUYECKUMH
nepeaayaMy POMEKYTOYHBIX BaJIOB OOBIUHO HE OBIBACT.

KopMoBo#i KOHeI MPOMEXyTOYHOTO Baja MPUCOEAMHSIOT K Iped-
HOMY TIOCPEJCTBOM MY(THI, TIO3BOJISIIONICH IMOCTE MX Pa3beAHMHEHUS
BBIHMMATh I'PEOHON BaJl B KOPMY.

Ynopuwiii 6an nepenaet yepe3 ynopHsId MOJMIWIHUK YIOP TpeOHO-
ro BUHTa KOPIYCy CyOHa Uil COOOIIEHUS eMy MOCTYNaTeNbHOrO JBH-
*eHus. Ero M3rotoBnsitoT HEOOIIBIION JUTMHBI TSt yI00CTBa MOHTaXKa H
JEMOHTaXa Ha CyAHE. YTIOPHBIM BaJl M YIOPHBIA MOANIMITHUK pacioa-
raroT, KaK [paBuiIo, OJMke K HOCOBOM 4acTH Baonposoaa. Ecnu Baso-
MPOBOJ] HE UMEET MPOMEKYTOUHBIX BAJIIOB, TO YIIOPHBIN BaJl M YIIOPHBIN
MOAMIAITHAK YCTAaHABIIMBAIOT MoOcjie rpebHoro Bama. [lpm ymopHOM
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MOJIIIUITHAKE, BCTPOEHHOM B KOPMOBYKO YacTh PaMbl JBUTATENS WU
peBepc-pelyKTOpa, YCTAaHOBKA OTACIBHBIX MOJAMIMIHAKOB U Baja HE
TpeOyeTcs.

Onopuvie u ynopuvie nodwunHuky. Ha pedHBIX W CMEIIaHHOTO
«peKa—MOpe» IUIABaHUs CyJaX MPUMCHSIOT B OCHOBHOM IOAIIUITHUKA
KadeHHs, KOTophle MMetoT Oojee BhIcokmi KIIJ[, weM mommumHUKA
CKOJIB)KEHUSI, U TIpoIle B dKcIruryaTarun. CMas3Kka UX MOXKET OBITh KOH-
cucTeHTHas wid xxkujkas. K Hegoctatkam MOANIMITHUKOB KaueHUS CJie-
JTyeT OTHECTH UX MOBBIIIEHHYIO IITYMHOCTb.

Pacrionoxxenne OMOPHBIX MOIIIMITHAKOB 3aBUCHUT OT JJIMHBI IIPO-
MEXYTOUYHBIX BaJIOB U MAcCOBBIX Harpy3ok. OOBIYHO UX YCTaHaBIUBa-
I0T He OoJiee IBYX I OJTHOTO Bajia.

[Ipu ycTaHOBKE OMOPHBIX MOAIIUITHUKOB KaYSHHUsSI CIEIyeT YIHUTHI-
BaTh, YTO MMPOMEXKYTOUYHBIA BaJ HE JOJDKEH UMETh (DJIAHIIEBBIX COEIH-
HeHui. [ coeIMHEeHUs BAJIOB CJICAYET UCIOIb30BaTh ChEeMHBIC MYy (-
THBI.

OnopHbIE MOAMINITHIKN CKOJBXEHHS YCTAaHABIMBAIOT 32 TJIABHBIM
JIBUTATEJIEM, KOTia TpeOyeTcs moJiiepKaTh MaxOBHK. DTO HEOOXOAMMO
M0 YCJIOBUSIM OJMHAKOBOHN MX BBIPAOOTKH C MOANIUITHUKAMH KOJCHYA-
TOTO Bala.

[MommMIMHUKY CKOJNBKEHUS UMEIOT BKIIAIBIIIN, OOJHUIIOBAaHHbBIE Oe-
JBIM MeTaJioM. CMaska MOAMIUMITHUKOB OOBIYHO HE3aBUCHUMAsl C OTBO-
JIOM €€ B CTOYHYIO MACIISTHYIO IUCTEPHY.

B ymopHBIX MOMIIMITHUKAX KAY€HUS TPUMEHSIOT IIAPUKOBBIE HITH
POJIMKOBBIC TOJIIAIHUKA. Takue MOIIUITHUKA HMEIOT HEOOJBIION
ko3 urment tpenus (10 0,008), Maxo 3aBUCSIIUI OT YTIOBOH CKOPO-
CTH BpAIlleH!sI BaJia, U HA HUX PaCXOAyeTcCsl MEHbIIe cMa3ku. Tpexps-
HBIH IIAPUKOBBIM YIOPHBIA MOAIMUITHUK KaueHus (puc.6.5) cocTout u3
JIBYX DPSIIOB YIIOPHBIX MOAIIAITHAKOB MEPEIHEr0 X0Aa U OJHOTO psiia
— 3aJIHET0 Xoja. MaclisHyr0 BaHHY OOBIYHO OOOPYAYIOT 3MEEBUKAMU
JUTSL OXJIQXKJIEHUS Macia WU CO3JAI0T IUPKYISIIHOHHYI CMa304HYHO
CHCTEMY.

39



/}
<5 & 14 :
L ]
dr T B CCANY ) W B R A 3
'E*:———— waazd  Bneped
PaiR= N
3 ’ \ - e

Puc.6.5. YOpHbIii MOIIIUITHUK Ka4eHHUS!
1 - mrynep moaBojaa Macina, 2 - KOpPIyc NOAMINITHUKA, 3 - KPBIIIKa, 4 - HAKUMHAS
BTYJIKa YIJIOTHEHUs, 5 - YIOpPHBIH Bajl, 6 - MaclsiHas BaHHA, /- IITYLEp CIMBA Macia

YOopHBIA TOAIIMIHUK CKOJBXEHUS HUMEET IHMCK B CpEIHEW YacTu
YIOPHOTO Bajla. YIOp mepeaaeTcs Ha AUCK Yepe3 HECKOIBKO OJUHAKO-
BBIX YIOPHBIX MOTYIIEK MEPENHETO U 33JHETO XOI0B, PACIOIOKEHHBIX
no oberM ero cropoHaMm. B kopmyc MOIIIMITHHMKA 3alIMBACTCA Macio.
Bo Bpems BpaleHus Baja M JUCKa YIOPHBIE MOIYIIKA YCTaHAaBINUBa-
IOTCSI 110 OTHOLICHHIO K TJIOCKOCTH AMCKa 1oJ HeOoapmuM yrinoMm. [Ipu
3TOM o0pa3zyeTcss MacisHbId 3a30p pasmepom 0,2—0,3mMm. Macio,
MIPOHUKAs B 3a30p, OOECIIEUNBAET KHUAKOCTHOE TPEHUE MEXAY JNCKOM
Y TIOJyLIKaMHU.

6.2. BoIOOp riIaBHBIX qu3ejiei

Bb100p TIaBHBIX JBUraTeNci MPOU3BOIUTCS HA CTAJWH SCKU3HOTO
npoekTa npu npoektupoanuu 'COY u cyana B uenom. Beibop 'COY
3TO MOKMCK TaKOI'0 BapHaHTa KOMITJIEKCA [JIaBHBIM BUTATENb - IIepeaaya
- IBMDKUTEJb, KOTOPBIM o0OecneunBaj Obl Hanbosee 3P GeKTUBHBIC IKC-
TUTyaTallMOHHBIE U TEXHUKO-3KOHOMHYECKHE MOKA3aTeNn MPOSKTUpYe-
MOTO Cy/IHA.

OmauM u3 ocHOBHBIX HasHaueHuid ['COY cymna sBisieTcst obecre-
YeHHE 33JaHHON CKOPOCTH IPH MHUHHMAIBHBIX TOTEPSX MOIIHOCTH
rnaBHbIX ABurareneil. Haumensimme norepu momHoctu I'COY y Tex
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CYJIOB, Y KOTOPBIX OOJIBIIMIA JUAaMETp BHHTOB M MEHbBIIAs 4YacToTa
BpalICHUS, T.€. Y TAKUX CYIOB OOJIbIIE IPOMYIbCUBHBIN K.11.1. OHAKO
IuaMeTp TpeOHOTO BHHTA Ha PEYHBIX CyJaX OTPaHWYMBACTCS BO3MOXK-
HOCTBIO pPa3MeIleHHs] BUHTA 32 KOPIIyCOM CYAHA M OTPaHWYEHHOU TTy-
OMHBI HEKOTOPHIX (papBaTepoB peku. BrIOOp TIaBHBIX JBHTraTeNCH
OCYIIECTBJISIOT ITOCIIe THAPOJUHAMHYECKOTO pacdeTa 3JIeMEeHTOB Ipeod-
HBIX BHHTOB TPY TIOCTOSIHHOM 33/IaHHOW CKOPOCTH IBW)KEHHUS Cy/IHA,
1ociie KOTOPOTO MOMIy4YaloT COOTHOLICHHUS! MEKAY TpeOyeMoil 4acTOTOH
BpallleHus BUHTA N, auameTrpoM BUHTAa D, u MomHocteio P, n P, 3¢-
(exTUBHON WM MoJBeNeHHOW K Hemy. Ha puc. 6.6 mpuBegem rpaduk
saucumoctu D, = f(n)u P, = f(n)
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Pucynok 6.6

JomycTrM, 9TO TIO AaHHBIM pacyeTa Moo0paHbl TPH AW3EINs C (-
(hexkTrBHOI MOIITHOCTBIO P, Pey, Pe3 11 9acToTOI Bparmenus Nyy, Ny, Ny3.
Juzens ¢ mapekcom "1" mMeeT 3amac MONIHOCTH. Ecnu ero dacrora
BpaIeHUsI COOTBETCTBYET YAaCTOTE BPAIICHUS CPEAHEOOOPOTHOTO NH-
3els ¥ JIBUTATENIh PEBEPCUBHBIN, TO €0 MOYXHO UCIIOJIB30BaTh C HEMO-
CpeICTBEeHHOU Tepenadeii MomHoCTH. Ju3ens ¢ uHAekcoMm "2" uMeer
MEHBIITYI0 MOIITHOCTh Ha YacTOTE BpAIMIEHUS Nip, HEXETH TpeOyeTcs.
[ToaToMy maHHBIA TU3ETP MOKEM HCIIOJIB30BAaTh TOJIBKO C PEAYKTOP-
HOW (ecJIu JIBUTATeNlh PEBEPCUBHBIN) UIIH C PEBEPC-PEAYKTOPHON Tepe-
Jladell MPpU HEPEBEPCUBHOM JIBUTATEJIC IPU YaCTOTE BpAICHHS Ny,. [u-

41



3eb ¢ uHAeKcoM "3" Henb3s MPUMEHHTH, T.K. OH He 00JajaeT IocTa-
TOYHBIM 3aI1aCOM MOIIHOCTH J1a)K€ MPU KCIIOJNb30BAHUU JPYTUX THUIIOB
nepenad MommHocTH. U3 rpaduka, m300paX€eHHOTO Ha pPHCYHKE 6.6
CJIeTyeT, YTO PEeBEPCUBHBIN TU3Eh MOIHOCTHIO P.; MOXeT OBITH HC-
MOJIL30BaH B SHEPTETUUCCKON YCTaHOBKE C MPSMOM mepenadeii u rped-
HBIM BHHTOM AuameTpoM D,. HepeBepcuBHBIN nu3enbs MOITHOCTRIO Py
MOJKHO HCIIONIB30BaTh C PEBEPC-PEIYKTOPOM TEepEAaTOYHBIM OTHOIIIE-

HueM | = Dip u quamerpoM BuHTa Dy,. B 3aBUCHMOCTH OT Ha3HAYCHUS
Ny,

CyJlHa MOKHO HCHOJb30BaTh THUAPABIMUYECKYIO WIH 3JIEKTPUYECKYIO

nepeaady MOITHOCTH.

[Tocne kaXkgoro BHIOOpA ABUTATEINS M THIIA TIEpEAayd s KX I0TO
paccMaTpUBaeMOro KOMILIEKCAa JBHUrareib—Iepeaada—TpeOHOH BHHT
MPOU3BOMST, pacueT BHHTA Ha IIOJIHOE HCIIONb30BaHUE MOIHOCTH, B
pe3ynpTaTe KOTOPOrO HaxXOST ONTHMANBHEBIE €r0 AJIEMEHTHI, 4 TaKKe
MaKCHMAaJbHO JOMYCTHUMYIO CKOPOCTh JABM)KEHUS CyIHA WU CHILY YIIO-
pa, co3maBaeMylo OykcupoM-TojikadeM. OKOHYATEeNbHBI BHIOOD TiIaB-
HBIX JIBUTATENe W Tepeladdl OCYIIECTBISIOT IyTEM COIIOCTABICHUS
paccMaTpuBaeMbIX BapHUaHTOB M0 TEXHUKO-YKOHOMHYECKUM TOKa3aTe-
JISIM: YIeIbHOMY pacXofy TOIUIMBA U Maclia, pecypcy, K.I.J. U Jp.

6.3. BcmomoraTtesibHOe 000py10BaHue, 00CTYKHBAIOIIEE TU3ETU

st obecrieueHus] pabOThI TJIAaBHBIX W BCIIOMOTATEIbHBIX JHU3EIICH
TOIJIMBOM, MAacjoM, BOJIOW U BO3JyXOM, YAAJCHHUS MPOJYKTOB Cropa-
Hust, COY 000pyayIOT CIEAYIONUMH CHCTEMAaMU: TOIUTMBHOM, CMa3bl-
BaHUs, BOJSHOTO OXJIAXJICHUS, C)KATOTO BO3/yXa, ra30BbInycka. Kax-
Jiasi cUCTeMa TOJ/Ipa3/ieNiaeTcsl Ha JiBe 4acTH. [lepBas 4acTh CHCTEMBI
CBsI3aHa KOHKPETHO C JM3ENIeM, BTOpas SBISIETCS 0OIIECy0BOM, COCTaB
1 KOMITOHOBKA KOTOPOH 3aBUCAT HE TOJBKO OT MOIIHOCTH U KOHCTPYK-
WU TU3eTIs, HO M OT PACIONIOKEHUS 00OPYIOBaHUS B MAIIMHHOM IIO-
MerieHnd. Yacte 000pyZOBaHUS CHUCTEM HUMEET HEIOCPEICTBEHHBIN
MPUBOJ OT nu3eliell (HaBemeHHoe obopyaoBanue). HaBemeHHBIM 000-
PyIOBaHHEM MOTYT OBITh HACOCHI TOIIMBHOW CHUCTEMBI (TOILIMBOIIOJ-
KauyuBAIOIIKNE), CUCTEMbl CMa3bIBAaHUS U CHCTEMBI OXJIAXICHUS 00OUX
KOHTYPOB: BHYTPEHHEr0 M 3a0OPTHOI0, KOMIIPECCOPBI, ammaparypsl
PEryJIMPOBaHUs U YIPABICHUS.
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B xauyecTBe aBTOHOMHOTO MPUBOJA B ACHCTBUE BCIIOMOTaTEIILHOTO
000pyIOBaHUS Ha CyJaX MPUMEHSIOT B OCHOBHOM JJICKTPUYCCKHIA, pe-
K€ TUAPABINICCKUI TIPUBOIBI.

Hanexxnast paboTa TIaBHBIX M BCIIOMOTATEIBHBIX JHM3EIICH Haxo-
JUTCSI B MPSAMOM 3aBUCHMOCTH OT Oecriepe0orWHOro NeicTBHsS 00Cy-
JKUBAIOMMX cucTeM. [10aToMy Ha/Ie)KHOCTh MOCTOSHHO JEHCTBYIOIIIX
CHCTEM JIOJDKHA OBITh HE HIDKE HAICKHOCTH TU3EIISI, KOTOPBIA OHH 00-
CIIY>KUBAIOT.

6.3.1. Tonnuenasa cucmema

TomuBHas cucTeMa CIyKUT ISl IpUeMa, TICPEKAdYKH, XpaHCHUS,
OUYHCTKH, TIOJIOrPEBA, TPAHCHOPTUPOBKH KUAKOTO TOIIMBA K AU3EISAM
Y aBTOHOMHBIM KOTJIOarperaTam.

OCHOBHOI1 3amac TOIUTMBA Pa3MEMIAOT B OTCEKaX, PACIOIOKCHHBIX
o 6opTaM, U B MEXKyIOHHOM MPOCTPAHCTBE CYAHA O] MAITUHHBIMHU
MOMEIICHUSIMU U TPY30BBIMU TproMaMmu. PacronaraTts €ero noja KotjiaMu
Y KWJIBIMU TIOMEIIIEHUSMH 3aIpeniacTcs.

[Ipu xpaHeHUU TOIUIMBA B MEXAYJOHHOM IIPOCTPAHCTBE YACTh €TO
(aBapuiiHBIid 3amac) B KONMYECTBE HE MEHEE CYTOYHOTO pacxoja Mo
IIpaBunam Peructpa nomxkHa pa3meliatbes BHE TBOMHOTO JHA.

[Ipuem TommMBa Ha CYJHO B ITUCTEPHBI OCHOBHOTO 3amaca ¢ 6epe-
TOBBIX WIJIU TUIAByYMX OYHKEPOBOUYHBIX 0a3 OJHKEH 00ecIeYnBaThCs C
JIBYX OOPTOB 3aKPBITHIM CIIOCOOOM.

s mpueMa TOIUIMBA Ha CYJHE MMEETCS MOCTOSHHBIN TPyOOIpo-
BOJI, KOTOPBIH CHa0KEeH HEOOXOMMOMN apMaTypoU JIs I0JJa4H TOTLIHMBA
BO BCE€ LIUCTEPHBI OCHOBHOTO 3amaca. OH 3aKaHYMBAETCS Ha TJIaBHOU
najxy0e HaJIMBHBIMH BTYJIKAMH, CHA0)KEHHBIMU KPBIIIKAMU M CETKOH.
Kpome 3amacHpIX, Ha CyJax YCTaHABIWBAIOT IHCTEPHBI PACXOJHEIE,
PacxoIHO-OTCTOMHBIE, CTOYHBIE, TPSA3HOTO TOILUIUBA.

ITomaua TomuBa K MOTPEOUTENSIM TPOU3BOAUTCS W3 PACXOHBIX
nucTepH. VX 0OBIYHO pa3MeniaroT B MAITHHHOM ITOMEIICHUH Ha BBICO-
Te, oOecreYnBaroIIell MOCTYIUICHHE TOIUIMBA K JAHU3EIsIM, KOTioarpera-
TaM ¥ TOIUIMBOMNOAKAYMBAIOIINM HACOCAM CaMOCTOSATENIbHO. JJIs BCIIO-
MOTaTEeIbHBIX KOTJIOB YCTAHABIMBAIOT OTJEIbHYIO PACXOJIHYIO IIUCTEP-
HY.

Eciu rnaBHBIe am3enu paboOTalOT Ha TSHKEIBIX COPTaxX TOILIUBA,
MpeAyCMaTPUBAIOT IBE PACXOJHBIC LIMCTEPHBI, UX, KOTOPBIX OJHA SIBIISI-
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eTCsl PaCXOJHOM, a Apyras- oTcToiHoN. KpoMme Toro, nMerorcs pacxon-
HBIC IUCTEPHBI ISl MUTAHUS BCIIOMOTATEIbHBIX TU3ENeH, BCIIOMOTa-
TEJBHBIX KOTJI0AarperaTtoB, a TaKXe AJIA INIABHBIX B MEPUOJ IIyCKa, OC-
TaHOBKH M pabOTH HA MAHEBPAX.

st cOopa CTOKOB TOIUIMBA W3 IOJJOHOB PACXOJHBIX IUCTEPH,
¢GUIBTPOB, a TaK)Ke YTEYHOTO TOIUINBA M3 (POPCYHOK M HACOCOB BBICO-
KOI'O JABJICHUS AU3ENEH CIYKUT CTOYHAsI HUCTEPHA.

OTcToil U3 PacXxoJHO-OTCTOMHBIX ITUCTEPH M OCTATKH MOCIE Cema-
paru coOUparoT B UCTEPHY TPSA3HOTO TOILINBA.

Ha ynpomeHHON NpUHUMOHAIBHON CXEME TOIUIMBHOM CHCTEMBI
(puc.6.7) rnaBuble 1 ¥ BcoMmorarenbHble 16 Iu3enu, a Takke aBTO-
HOMHBIN BCIIOMOTATENIbHBIN KOTE 2 pab0Tal0T HAa OJHOM COPTE TOILIH-
Ba.
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Puc. 6.7. TormBHas cucreMa

Ilocneanee mocTynaer Ha CyJHO CAMOTEKOM depe3 IMaixyOHble Ha-
TMBHBIC BTYIKA 12, GuiibTp rpy0Ooii ounucTKH 13 B IIHCTEPHBI OCHOBHO-
ro 3amaca 14, coeauneHsasle TpyoonpoBogoM. U3 nuctep 14 Tommmso
nogaercst yepe3 ¢uabTp 10 TOmIMBOINEpEKayMBaIOIIMM HacocoM 9 ¢
3JIEKTPONPUBOIOM WM PYyYHBIM HAcCOCOM 8 B PAcXOJIHBIE IHCTEPHBI
JUTsl aBTOHOMHOT'O KOTJIa 5, TTIaBHBIX 6 M BCIIOMOTATENbHBIX 7 JU3ENEH.
W3 CcOOTBETCTBYIOIIMX PACXOAHBIX LUCTEPH 4epe3 OBICTPO3arnopHBIN
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KJamaH ¢ JAWCTaHUUOHHBIM MPHUBOJOM OHO CaMOTEKOM IOCTYMaeT K
BCIIOMOTATEIbHBIM JAW3CISIM M 4epe3 chnapeHHble (GuibTpel rpyOoit
ouncTKH 18 — K rmaBHBIM. [Ipr HEOOXOIMMOCTH Ha MAarkCTPaIAX IOJ-
BOJIa TOIUIMBA K JIU3ENSIM MOTYT OBITH YCTaHOBJICHBI TOILIMBOIIEpEKa-
YHMBaloOUIMe HacoChl. K aBTOHOMHOMY KOTITy TOIUTUBO MojaeTcs Gpopey-
HOYHBIM HacocoM 4 depe3 hunbTp 3. CemapaTopoM 15 oHO oumImaeTcs
OT BOZBI M MEXaHWYECKHX NpHUMeceii, MOCiie Yero MoAaaeTcs U3 3amac-
HBIX LUCTEPH B PACXOJHBIE.

B crounyto nuctepHy 17 crekaeT yTeyHOe TOIUTUBO OT AM3EICH U
U3 ITOJIOHA PACXOIHBIX IIUCTEPH. M3 CTOUHOI IUCTEPHBI OHO OJTHUM H3
HacocoB 8 win 9 wiu yepe3 cenapatop 15 MoxeT ObITH BO3BpAILICHO B
PacxXoJHYIO IIUCTEPHY.

[IpemycMoTpeHa BO3MOKHOCT MEPEKayKH TOIUIMBA HACOCOM 9 mim
8 M3 3amacHbIX, PAaCXOJHBIX U CTOYHOU LUCTEPH Yepe3 OTACNBHYIO Ma-
nyOHyr0 BTYNKY 11 Ha Geper winu B ApyrHe cyaa.

6.3.1.1. Pacuem koauuecmea moniuea 6 monaiueHoll cucmeme
Pacyer xonmyecTBa TOIUIMBA, KT, MOCTYIMBIIETO HA CYJIHO Tepe]

ABTOHOMHBIM IINTABAHHUEM, MO>KHO BBIIIOJIHUTH COI'NIACHO MCTOAUKEC [1],
I10 BBIPAXKCHUIO:

G, =(9N.x, + 9N x))7, + 9 Noxyr4x, B, 7., (6.L1)
rie G,, — mMONHBIA 3amac TOIUIMBA B TOIUIMBHOM CHCTEME IIOCTE
OyHKepOBaHUS, KT
g, — YACHBHBIA pacXoj TOINIMBA TIJABHOTO  JBHTATels,
kr/(kBT9);
9; — YAETbHBIA PacXxoj TOIUIMBA BCIIOMOTATENBHOTO JBHUTaTe-
ISl B XOZIOBOM peXuMe, Kr/(KBT1);
gél — YZAETBbHBIM pacXoj TOIUIMBA BCIIOMOTATENbHOTO JBHUTaTe-
sl Ha CTOsIHKe, KT/(KBT1 9);
N;,. — >¢deKxTHBHAS MOIIHOCTH IITABHOTO JABHUTATENs, KBT;
\ 3¢ GeKTHBHAS MOLIHOCTH BCIIOMOTATENBLHOTO JBHUIATEINS
B XO/IOBOM pexume, KBT;
Ni — 9(hdexkTuBHAsS MOIIHOCTh BCIIOMOTATENLHOTO JBUTATEIS
Ha CTOsIHKE, KBT;
B, — pacxon TomnMBa aBTOHOMHBIMH BCIIOMOTaTEIbHBIMHU

KOTJIaMU B XOOOBOM U CTOSAHOYHOM PECXKUMaAX, KF/‘I;
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Xo — KOJHMYCCTBO I''TaBHBIX I[BHFaTCHeﬁ, IIT.;

x; — KOJIMYECTBO BCIIOMOTaTENIbHEIX ABUIaTeNICH, IIT.;

X, — KOJMYECTBO aBTOHOMHBIX BCIIOMOI'aTEIbHBIX KOTJIOB, IIIT.;

7, — MPOJOJLKUTEIHHOCTh XOJOBOTO PEKKMMa B aBTOHOMHOM
IJIaBaHUH, U,

7, — TMPOJOJDKUTEIHHOCTh CTOSSHOUYHOTO PEXXHMa B aBTOHOM-
HOM IIJIABaHUU, U;

T, — TPOIOJDKATEIHHOCTh pabOThl aBTOHOMHBIX BCIIOMOTa-

TEIBHBIX KOTJIOB B aBTOHOMHOM IUIABaHHH, Y.
I I
3nauenus ¢,, 0., N, N, u B, DpEHNMAIOTCS IO XapaKTepH-
CTHUKaM JBHUTraTelIeld U KOTJIOB.
B pacuerax MoxxHO npuHSATH [1]:

N, =0,67N], (6.1.2)

g, =g.. (6.1.3)

[TpOJOIKUTETBHOCTS XO0BOTO M CTOSHOYHOIO PEXHMMOB B aBTO-

HOMHOM IUIaBaHUH MOYKHO OIPEIEINTh B COOTBETCTBHU C PEKOMEH A~
usmu [1], a:

. =2184, (6.1.4)

7, =01r , (6.1.5)
riae A — aBTOHOMHOCTb IUIaBaHHS, CYT.
[IpoIOKUTEBHOCTE  PAabOTHI  aBTOHOMHBIX — BCIIOMOTATENBHBIX
KOTJIOB B aBTOHOMHOM IIJTaBaHUU ompeesnsercs mo [1], u:
7, =047, 40,27 . (6.1.6)
Pacxox ToruiMBa aBTOHOMHBIMH BCIIOMOTATENIbHBIMH  KOTJIAMU
MOJKHO OTIPE/ICNTUTh B COOTBETCTBUH € [1] mo dhopmyrnam, kr/4:
— JUIsl BOASIHOTO KOTJIa

— QaK
B axk P 1 (617)
QH : ﬂaK
rac Qak — TCIIONPOU3BOAUTCIIBHOCTD KOTJIA, KZ[)K/‘-I,
P — yjAelibHAs TEIJIOTa CrOPaHUs TOIUINBA, KJK/KT;
H
N — KOI(DPHUIMEHT MONIE3HOTO ACHCTBUS KOTIIA.

— IJId IapOBOr'o KOTJia

46



B - 2300D,
QM

rae D, — maponpon3BoIUTEILHOCTD KOTJIA, KI/4.

Ecnmu B kavecTBe XapaKTEPUCTHKHM KOTIA MPHBOJUTCS MOIIHOCTS,
TO TEIJIONPOU3BOJAUTEILHOCTh Q, OMpeneNseTcss 1O BBIPAXKCHUIO,
k/Jx/a:

: (6.1.8)

Qax = 3600-Nq, (6.1.9)

rae N, — MOIITHOCTh aBTOHOMHOT'O KOTJIa, KBT.

Ecnmu TemnonpousBoautenbHOCTh Q. B XapaKTEPUCTHKAX aBTO-
HOMHOTO KOTJIa 3a/laHa B KKajl/4, TO TEPEBOJ CIUHUI] U3MEPCHUS B
k/[k/9 BeIONHSAETCS ¢ yaeToM Toro, uto 1kkanm = 4,19 x/x.

B pacuerax moxxHO puHATH cormnacHo [1]: .. = 0,7 - 0,8; ]f’ =
42500 xJIx/Kr.

6.3.1.2. Onpedenenue emecmumocmu MONIUGHBIX YUCHEPH

BMECTHMOCTb 3aNacHBIX TOIIMBHBIX IHCTEPH V, ., M°, ONpeeNs-
eTCs 10 BhIpaXkeHuo [1]:

k G
— m m
Pm
rae K, — KOI(pQUIMEHT, YIUTHIBAIOIINH «MEPTBBIN» 3aIac TOTII-
JINBA;
Pm — TUIOTHOCTH TOIUTHBA, K/,

B pacuerax moxxkHO mpuHATH cornacho [1] k,, = 1,1; cormacho [3]
3HAYCHHE p,, = 830 + 860 Kr/nm.

BmecTuMocTh IUCTEpH aBapuHOrO 3amaca Tomsa V, ., onpeie-
JISIETCS M3 pacueTa ero CyTouyHoro notpednenus [1], M:
V — 24km‘xdgeNee

ama =T (6.1.11)
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BMecTHMOCTh PACXOJHBIX LHUCTEPH IS TNIABHBIX ausencd V..
3
OIPEAENSIIOT U3 YCIOBHS, M°, XpaHCHHUS HE MEHEE 8-4acoBOr0 pacxoja
JIU3enbpHOro Toruuea [1]:
8k x,9.N
_ m7voJde' Yez
Vp.u.e.rl. - . (6112)
P

BMeCcTHMOCTh PacXOAHBIX IUCTEPH TSl BCTOMOTATEIBHBIX AU3eIeH
V,,_l,_gcné OTIPE/IETISIIOT M3 YCIOBUS 0OecledeHns ux padoThl He MeHee 4 4
[1], m™:

[ |
4k x.0.N
o)
— m70Jde Tes (6.1.13)
Pm

BMmecTuMOCTh PacXOAHBIX LUCTEPH UL aBTOHOMHBIX KOTJIOB V), ,

OTPEIEIISIOT U3 YCIIOBHS 0OECIedeH s X paboTs He MeHee 4 u [1], m*:

_ 4km xKBaK
Pm

BmectumocTh cTOYHOHN HUCTEPHBI Vi, M3, onpenensieTcss Ha Oc-
HOBAHUU OTBITHBIX JIAHHBIX 10 popmyie [1]:

p.y.ecn.

Vv

PY.K.

(6.1.14)

| |
xONee + deeg

V. =(0,06+012
cm.y. ( ) 1000

(6.1.15)

6.3.1.3. Onpeodenenue napamempos monaugonepeKavUeaOUUX Ha-
cocoe

Jns 3amonHeHus 3amacHpIX U pacXOIHbIX LIUCTEPH, NIEpeKaYMBaHUSA
TOIJIMBA U3 OJHUX OTCEKOB B JIPYT'HE W BBIIAYM €ro ¢ CyjaHa Ha Oeper
UM JPYTUM CyJaM HCIHOJIB3YIOT TOIUIMBOIIEPEKAYMBAIOIINE HACOCHL.
[onaua Hacoca Q, 3aBUCHT OT BMECTMMOCTH LIMCTEPH, M/d, H OHpese-
JISIETCS 110 BBIPAXKEHUIO:

v
Q, =—, (6.1.16)
Yy
Tae V,4 — BMECTHUMOCTb LIMCTEPHBI, M3;
7, — BpEM: 3allOJHCHUS WA OIIOPOKHCHUA HUCTCPHBI, 4.

ITopauy HacCOCOB OIPENEISAIOT C YUSTOM O0eCIeYEeHHS:
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a) BPEMEHHU BBIKAYMBAHWS TOIUINBA U3 3aIACHBIX LUCTEPH V; ,, — 7,
=2+4qy;

0) BpEMEHH 3a0JIHEHNS PACXOJHON UCTepHBL V., — 7, = 0,5 + 1 4.

U3 nByx paccunranubix 1o (6.1.16) 3Hauenuit Q, ¢ yuerom Bpeme-
HU a) U 0) BBIOUPAIOT MaKCUMAIILHOE,

JlaBneHue, co3gaBaeMoe TOIUIMBOICPEKAUMBAIOIIUM  HACOCOM,
npuHUMaIoT: p, = 0,25 + 0,5 MIla.

MormtHocTh, TOTpeOIsieMas HACOCOM, ONpENENsIeTcs Mo (GopMyJe,
KBT:

k.Q.p
N, =2, (6.1.17)
3,677,
rne Kk, — xoadduimenT 3amaca MOIIHOCTH;
N, — Ko3(h(UIUEHT MOJIE3HOTO IEHCTBHS HACOCA.

B pacuerax MOXHO IPHHATH coriiacHo [1] st Hacocos:

— MaJbIx MotiHocTel (10 4 kBt) k, = 1,2 + 1,5;

— Oospimx MormHocTe# (> 4 kBt) k, = 1,1 + 1,15.

B kadecTBe TOIUIMBOINEPEKAYMBAIOMINX HAa CylaX PEKOMEHIyeTCs
UCIIOJIb30BaTh IIECTEPEHHBIC U BUHTOBBIC HACOCHI.

B pacuerax MOXHO IpHUHSATH coriacHo [1]:

— JUISl LIECTEPEHHBIX HAcOCcoB #, = 0,38 + 0,45;

— JUIsl BAHTOBBIX HacocoB 7, = 0,5 + 0,75.

6.3.1.4. Onpedenenue npouszeo0umenbHOCHU CERAPAMopa

TormmmBo Ha cyiax MOXET ObITh OOBOJHEHO, HMETh OPraHUYECKUE
U MexaHnyeckue npuMecH. Ilepes nmoxadeid TommBa K TOIUIMBHBIM Ha-
cocaM ero HeoOxoauMo ouniate. Ha cygax TOIUIMBO OYMINAIOT ITyTEM
OTCTaMBaHUs, cenapupoBanus U GuibTpaunu. OTcTauBaHUE SIBIISETCS
IIPEABAPUTEIILHBIM CPEJICTBOM OYMCTKH TOIUIMBA. Ero mnpousBOIAT,
OOBIYHO, B 3alaCHBIX M PacXOJHO-OTCTOWHBIX IMCTepHax. B ycTaHoB-
Kax ¢ OBICTPOXOIHBIMH JHU3ENSIMH, PaOOTAOIIMMH Ha JETKUX COpTax
TOILIMBA, TTOCIIE/THEE OYUIIAIOT C TOMOIIBIO (QUIBTPOB.

Ha xpymHBIX cynax KpoMe OTCTauBaHHs M (DUIBTPAIUM TOIUIHBO
noJBepraercs cenapauuu. B ycrtaHoBkax, paboTaOMMX Ha IU3EIbHOM
TOIUTMBE, UCIIONIB3YIOT OJHH CEeTapaTop, a B yCTAaHOBKAaX, pabOTaIOIIX
Ha TSDKEJIOM TOIUIMBE, — JBa. Ha MOpCKHX cyjax yCTaHaBIMBAIOT TPH-
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YeThIpe Cernaparopa, U3 KOTOPBIX OJWH WM JIBA SIBIISTIOTCS PE3CPBHBI-
MHU.

[pownzBoauTensHOCTH cenaparopa Q,, .. ONPEIENSIOT U3 YCIOBUS OYH-
CTKH CYTOYHOH moTpedHoCTH TorumBa 3a 8—12 1 mo dopmyre [1], M/

Q _24(xdgeNea+x(l)gelNel‘g)
m.c. (8 _12)pm h

(6.1.18)

6.3.2. Cucrema cMa3bIBaHUA

[annas cuctema npenHasHadyeHa JUid MpUeMa, XpaHeHHs, OUYUCTKU
U Tojadu maciia K motpedurensm. B COY Macno ucmonb3yercst s
CMa3Ky TPYIIMXCS JeTanel II1aBHbIX U BCIIOMOraTeIbHbIX MEXaHU3MOB,
a TaKXKXEC IJIs1 0TBOAA TCIIJIOTHI, BBII[CJIS[IOHICI\/'ICH IIpu TPEHUU, OJId OXJia-
xaeans nopurHe /IBC; B kadectBe pabodell KUIKOCTH TUAPOMY(DT
rUIpOTpaHchopMaToOpoB, 0OBEMHOrO THIPONPUBOAA CYNOBBIX MeXa-
HU3MOB U B 3JICMCHTaX T'MAPABINYCCKUX CUCTEM aBTOMATHUKU.

CMa3oyHas cHCTEeMa TJIaBHBIX M BCIIOMOIaTeJIbHBIX I[HSCHCﬁ, TakK
e, KaK ¥ TOIUIMBHAsI, MOXKET OBbITh MOIpa3lesieHa Ha JBE YaCTH: HEIO-
CPEACTBEHHO CBA3AHHYIO C AU3eeM U cyAoBYyro. K mepBoil yacTu cuc-
TEMBI OTHOCATCA HABCHICHHBIC HA JHU3€CJIb MACISIHBIC HACOCHI, q]HJIBTpI)I,
TpyOOIPOBOABI, KaHAJBI AJIsI LUPKYJIALUHA Maciia U ap.

Ee cxema 3aBUCHT OT KOHCTPYKLIMH M MOIIHOCTH au3einsi. Bo BTo-
Pyr0 4acCTb CMa304YHOM CHCTEMEI BXOJAIAT 3allaCHbIC, paCXOJHBIC U OT-
CTOMHBIE IIUCTEPHBI, HACOCHI, (PUIBTPEI, cenapaTopbl, MOIOTPEBATENH H
TpyOOIPOBO/IBI, PACIIONIOKEHHBIE BHE TU3EIIS.

B AU3CJIAX, YCTaHaBJIMBACMbIX Ha PCYHBIX U CMCIIAHHOT'O «PEKa—
MOpE» IIaBaHud CyJax, IMPUMCHAIOT KOM6I/IHI/IpOBaHHYIO CMa304HYIO
CHCTEMY, COCTOSILYIO M3 LUPKYJSIIMOHHOW CUCTEMBI CMa3bIBaHUS T10J
JaBJICHHEM M CUCTEMBI CMa3bIBaHUs pa30pbI3TUBAaHHEM.

HupkynsamuonHas cucteMa o0ecredrnBaeT CMasKy IO JaBICHUEM
BCEX OCHOBHBIX Y3JIOB M arperaToB JMW3eJisd, BKIIOYasl MOALIUITHUKU
TypbokoMIpeccopa. Maciom, pa3OpbI3sruBacMbIM JIBHOKYILIUMHCS J€Ta-
JIIMM, CMa3bIBalOTCA HEKOTOPHIE Y3JIbI, PACIOJIOKEHHEIE B KapTeEpe AU-
3€1s1.

Juszenu MOTyT OBITh C «CYXHUM» U «MOKPBIM» KapTepoM. B anzensix
C «MOKpBIM» KapTepoM Macjo, 3aJMBAEMOE B CMAa304YHYK CHUCTEMY,
HaXOJUTCSA B HWKHEW €ro 4acTh — MOJIJIOHE, OTKY/la MMOJACTCA B LIUP-
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KYJSIIIUOHHYIO CMa304HYIO0 CHUCTEMY HarHeTaTelbHbIM HacocoM. B nu-
3€MIX C «CYXUM» KapTepoM CTEKaolllee U3 MOIUIMITHUKOB Macio He-
MPEPHIBHO YAAISETCS M3 HEr0 OTKAYMBAIOIINM HAacOCOM B CIEI[HAIb-
HYI0 IUCTEPHY — MAaclOCOOPHUK M W3 TMOCIEIHEr0 HAaTrHETATEIhbHBIM
HACOCOM IOAACTCSI B CMa30UHYIO CUCTEMY JTU3EIIS.

Uto6bI 00ecTIeuuTh IMOTHOE OCYIIIeHHE KapTepa pu padoTe Au3ens,
OTKAYMBAIOIINI HACOC JOJDKEH UMETh OONBINYIO TI0jady, YeM HarHeTa-
TEJIbHBIN.

HarneraTenbHbIi 1 OTKAYMBAIOIIUH MaCIISTHbIC HACOCH OOBIYHO Ha-
BEIICHBI Ha JBUTATEINb.

B cMa3ouHBIX cHcTeMax C HaBEIICHHBIMH Ha JIHU3ENIb MAaCISHBIMHU
HacocaMu MPeayCMaTPUBAIOT OTACIbHBIN HACOC C JICKTPUUCCKUM HITH.
PYYHBIM TIPUBOJIOM JIJISl IIPOKAYKH MacJa Tepe]] ITyCKOM JTU3EIIS.

Ha pwuc.6.8 nokazana npuHOMIIHANRHAS CXeMa MACISHONW CHCTEMBI
JIU3EIbHOM yCTaHOBKH.

. . [ — ———
-

A S
000000 : 7

2z 23

Puc.6.8. HpI/IHIII/IHI/IaJ'ILHaﬂ CXEMa CUCTEMBI CMa3bIBaHUA

Macno B 3amacHyr nuctepHy 11 mpuHMMaeTcs C TIIaBHOWM MaryObl
(c nByx OOpTOB), T/Ie pa3MelIaroTcs HamuBHbIE aryoHbie BTynku 10. K
TPyOOITPOBOY, BBIXOAIIEMY M3 3alacHON IHMCTEPHBI, ITOAKIIOYCHBI
BCACBIBAIOIIME MaruCTPaIl Pe3epPBHOIO MACIISTHOTO Hacoca 12 u Hacoca
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13 ¢ pyunsiM npuBoI0OM. BcackiBaromue Maructpaiu HacocoB 12 u 13
yepe3 CHCTEMY TpyOOIpPOBOJOB M BEHTHJICH MOTYT MOJKIIOYATHCS K
TpyOONpOBOIaM LUCTEPHBI cemapupoBaHHOro Macna 14, crounoit 20,
MAacJIOCOOPHUKOB 2 LUPKYIAINOHHOW CMa30YHOW CHCTEMBI TJIaBHBIX
Ju3eneil, KapTepoB IIaBHBIX 1 M BCIIOMOTaTeNbHBIX 8 nu3eneil.

HaruerarenbHbie Maructpaimu HacocoB 12, 13 depes cucremy Tpy-
OONpPOBOZIOB M BEHTWJICH MO3BOJIOT pPa3leibHO MOAABaTh MAacio B
MaclOCOOpPHUKHU 2, B KapTepbl BCIIOMOTATENIbHBIX au3eneil 8, B HarHe-
TaTeNbHYI0 MarucTpalib IUPKYJISIIMOHHOTO Hacoca 4, oTcTolHyio 15 n
cTounyro 20 HHCTEpHBI, K YIIOPHBIM MOANIHITHUKAM 22 W TIpU HE00XO0-
JUMOCTH 4epe3 MajdyOHble BTYNKH 9 Ha TNaBHYIO NanyOy AJis BBIAAYH
Ha Oeper Win APYTUM CyIaM.

['maBHBIE AM3enu 1 UMEIOT IHUPKYISIHOHHYIO CMa304YHYI0 CHCTEMY
C «cyXum» KapTepoM. Macmo u3 kaprepa ausens 1 orcachiBarommm
HacocoM 3 MojaeTcsi B MacloCOOpHHUK 2, OTKyJda UUPKYJSIHOHHBIM
HAcocoM 4 HampapisieTcsl B QUIbTP rpyOOH OYUCTKH 5 U jajnee uepes
TEPMOPEryIsATop 6, XONOIMIBLHUK 7 WIH B 00XOJ HEro B TJIaBHYIO pac-
NpEJCTUTENBHYI0O MarucTpaib JU3els Ha CMa3Ky W OXJIaXKACHUE Y3JIOB
MOCJIETHETO.

B ciydae BbeIxoma u3 CTpOsi OTHOTO M3 HACOCOB 3 WU 4 BKITIOYAET-
csl pe3epBHBIM MacisHbI Hacoc 12. TIpokauka Macna mepen IyCKOM
JIU3EIIsi MOYKET OCYIISCTBIISITHCS pe3epBHBIM 12 mim HacocoM 13 ¢ pyd-
HBIM TIpHBOJIOM. CBEKUM MacliOM LUPKYJISALHOHHBIE CMa304HbIE CHC-
TeMbI TJaBHBIX AM3ENEH 3alONHSIOTCA 4Yepe3 MaciIocOOpHUKH 2 pe-
3€pBHBIM MJIM HACOCOM C PYYHBIM NPUBOJIOM W3 3alacHOM 7 WIM IUC-
TEpHBI cenapupoBanHoro macia 14. OtpaboTaBiiee Macio U3 IUPKY-
JSIMMOHHOM CMa304YHOM CHCTEMBI yAalseTcs depe3 MaciIOoCOOpHUKHU 2
CaMOTEKOM B cTO4HYIO IicTepHy 20, KoTopas 000pyJ0BaHa 3MEEBHKO-
BBIM TIoJiorpeBarenem 21.

U3 cTounoil uucrepusl Macio HacocoM 12 umm 13 mogaercs B OT-
croiinyro 1uctepHy 15. OTcroma macio HacocoMm cermaparopa 16 Ha-
npasisieTcsl B Tojorpesaresib Macia 17 u 3atem B cenaparop 19. U3
MOCJIETHEr0 OYMIIEHHOE Maclio HacocoM cemaparopa 18 nanpasisercs
B LucTepHy 14 minm MacnocOOpHUKH 2, a 3arpsi3HEHHbIE OCTATKH U3 Ce-
napaTopa W M3 TOJJIOHOB BCEX IHUCTEpPH cimBatoTcs B muctepHy 20.
CenapaTop JODKEH OCYIIECTBISTh HA XONy CyJHA WIIM Ha CTOSHKAaX
CernapupoBaHUE Macia, HUPKYJIUPYIOLIEro B CMa30uHBIX CUCTEMax Ju-
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3eneid. s 3TOM 1enu Macio U3 MaclIOCOOPHHUKOB 2 TMOCTYIMAaeT B Cemna-
paTop U mocie cenaprupoBaHusl BHOBb BO3BPALIAETCS B MAaCIOCOOPHUK.

BcemomoratenbHbple qu3ed 8 UMEIOT CMa304HYI0 CUCTEMY C «MOK-
PBIM» KapTepoM. 3aIrOoTHEHHE CHCTEMBI CBEXKHM MAacjIOM IIPOU3BOINATCS
B KapTepsl Au3esnei HacocoM 13 ¢ pyYHBIM MPHUBOIOM.

OtpaboTaBiiee Macio U3 KapTepa CIMBACTCA CAMOTEKOM B ITHICTEP-
ny 20.

[IpuMeHsieMble B JM3ENAX CMA30YHbIC MAaTepUAIBI — MOTOPHBIC
Macia — SBIISIOTCS MPOAyKTaMu nepepadbotku Hegtu. CMa30vHbIe Ma-
TEepHUaNIbl MPEeTHA3HAYEHBI I CO3/IaHHS MACISTHOW TUIEHKH MEXIy
TPYIIMMHUCS TOBEPXHOCTSAMH TPU PabOTE ABUTATEINS, YTO NPEIATCTBYET
W3HAIIMBAHUIO U TIPOAJIEBAET CPOK CITYKOBI.

1 cMa3plBaHHS MOJBUKHBIX JETaNEH CyIJOBOW 3HEPreTHUECKOU
YCTaHOBKH HCIIOJNB3YIOT MOTOPHBIC, KOMIIPECCOPHBIE Maclia W IuIa-
CTHYHBIE CMa304YHbIE MaTepHaibl (COMMION WK KOHCTanuH). s cre-
[IUAIBHBIX MEXaHU3MOB, Pa0OTAIONIUX B 0CO00 TSHKEIBIX MU HEOObIU-
HBIX YCJIOBUSX, MOTYT OBITh WICTIOIE30BAaHbI TAKXKE W TBEpIbIe (HAmpu-
Mep, TpaduT) WK ra3000pa3HbIC CMA3KH.

MoTopHble Maciia 00JaIat0T CIEAYIOIIMMHU XapaKTepPUCTUKAMHU:

— BSI3KOCTh XapaKTEepU3yeT TeKy4ecTh Macya (CBOHCTBO MarepHuaia
OKa3bIBaTh COMPOTUBIICHNE TIEPEMEIICHUIO OJTHOTO CJIOS OTHOCHUTEIIEHO
JPYTOTo MO/ BO3JCHCTBUEM BHEIIHUX CHJI), KHHEMATH4YeCKas BSI3KOCTh
Maces H3MepseTcs B M/c;

— TeMIlepaTypa BCIIBIIIKA XapaKTepU3yeT OrHEONacHOCTh Maciia U
HAJIMYUE B HEM HU3KOKHUIISIINX (PPAKIUN WA IPUMECH TOTUINBA;

— TeMIlepaTypa 3aCThIBAaHHS MTO3BOJISIET CYAUTH O MPOKAYNBAEMOCTH
Maciia Tpu HU3KHUX TeMIIepaTypax W ero MPUMEHHMOCTH TP 3aITyCKe
XOJIOAHOTO JIBUTATEJIS;

— JI0JI1 MEXaHUYECKHUX MPUMECEH, BOJIbI, BOJJOPACTBOPHMBIX KHUCIOT
U LIEJIOYEH CBUAETENBCTBYET O CTETIEHU OUMCTKH MacJa.

Jist yiydineHuss TpUPOTHBIX CBOWCTB Macell, WU MPHUAAHUI0 UM
HOBBIX, K 0a30BOMY Maciy JI00aBJISIFOT CHIEIIHATbHBIC TIPUCAJIKH HITH UX
KOMMO3UIMHA. J[JIsI MUPKYISIIIMOHHBIX Macell UCTONB3YIOT CIEAYIOIINE
NPUCAIOK:

— MOIOIIHE JIJISl pa3MsTrYeHus] Harapa, MmpeJoTBpaliarome oopaso-
BaHKE YTJIEPOJUCTHIX OTIOKEHHUI HAa TOPSIYMX TIOBEPXHOCTSX JieTanel u
3aKOKCOBBIBAHHE MTOPITHEBBIX KOJIEIL;

53



— BS3KOCTHBIC I YMEHBIIICHUS MaJICHUS BA3KOCTH Maclia IpH Io-
BBIIIICHUH €0 TEMIIEPATYyPHhI;

— aHTHOKHUCIUTENbHBIC, 3aMEUIIONINE OKUCIIEHUE Maciia MPH BbI-
COKHUX TeMIepaTypax;

— JUCTIEPTUPYIOIINE, YACP>KMUBAIOIINE MOMAA0KMe B Macllo MeJ-
KM€ YaCTHUIBI BO B3BEIIEHHOM COCTOSHHUH W MPEIOTBpAIIaonue oopa-
30BaHHUE OTJIOKEHUN B KapTepe U IPYTuX 3aCTOMHBIX 30HAX MACISIHOU
CHCTEMBI;

— aHTUKOPPO3HOHHBIE, MPEAOTBPALIAOIINE KOPPO3UOHHOE pazpy-
[IeHne aHTH()PUKIIMOHHBIX TOKPHITHH TOIIAITHUKOB;

— IMPOTHUBOIIEHHBIE, MPEAOTBPAILAIOIINE BCIECHUBAHUE Macia IIpU
€T0 MPpOKaYUBAHUHU U IEPEMCUIMBAHUHN C BO3AYXOM.

Jis Macen, HCTONB3YeMBIX I CMa3bIBaHUS IMITMHAPOB, TIPUMeE-
HSIOT HEUTpaM3YIOIINe TPUCAAKH, CIIOCOOHBIE HEWUTpPaIn30BaTh KH-
CJIOThI, KOHACHCUPYIOIIUECCA U3 IPOAYKTOB CropaHus TOIJIMBA.

MOTOpHI)IC Mmaciia, MMPUMCHACMBIC JIA ILI/I3CJI€I71 PCUYHBIX CYIOB,
UMEIOT CIIEAYIOINE XapaKTePUCTUKU:

— Bsi3kocTs pu 100°C (10 +20)'10° m%/c;
— TeMIiepaTypa BCIIBIIIKH (200 + 235)°C;
— TeMIiepaTypa 3aCThIBAaHHS (10 + 15)°C;
— JOJIsI MEXaHWYECKUX TTpUMeceit He 6omee (0,015 + 0,03)%;
— J10J1sI BOZBI CIIeIBI;
— IIEJIOYHOCTH (2+10)mrHalr.

6.3.2.1. Pacuem Koauuecmea macna é cucmeme cCma3Ku

Pacyer kojmMYecTBa Macia, K, MOXKHO BBIIOJIHMTE COTJIACHO METO-
nuke [1] 1o BbIpaskeHUIO

. IagT I IR T
GM - (gMNez‘xd + g.wNeexz))Tx + gMNeexOTc-i_aMNez . ‘xz) +
M
. (6.2.1)
+a,N,, == x,
TM

rae G, — mTOmHBIA 3amac Macia B CHCTEME CMa3KH CYIOBOH
9HEPreTUYECKON YCTaHOBKH, KT
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g, — VYACHBHBIN PACXOX LUHPKYIMPYIOLIEro Macia rIaBHOro
M
nBUraTens, Kr/(kBru);

gL — YJIeNbHBIM pacxo]l HMPKYJIUPYIOLIET0 Macjia BCIOMO-
) raTebHOTO ABUTATEIS; KT/ (kBT );
a,, aL — yIenbHas Macca maciia B CTOYHBIX ITUCTEPHAX WU B
“ KapTepax IBurateneil, Kr/kBT;
7, — CPOK CIIy>)KObI Macia, 9;
7, — BpeMs JKCIUIyaTalliM BCIIOMOTATENbHBIX JABHUraTeneit
3a Mepuoj aBTOHOMHOTO IIJIaBaHUS, 1,
17,0, T,/T,, — KOJMYECTBO CMEH Maclia B CHCTEMax CMa3KH TJIaBHBIX

1 BCIIOMOT'aTCIIbHBIX ILBI/IFaTeJIeﬁ 3a I€pruo; aBTOHOM-
HOT'O IJIaBaHUs.

B pacuerax MoxxHO npuHSTH [1]:

a, =27+ 2,95 — nns apurarenelt ¢ 4yactoToi BpaieHus N > 600 MuH

a, = 2,35 + 2,7 — g apuratesneii ¢ 9yacToToi BparieHus N < 600 MuH

T T
X . 2 ~
X ~1; =2=1.
TVM TVM
3
O0bem Macna V,, B cHCTEME CMa3Kd, M , MOXHO OTIPEAEIUTH II0

BBIPA’XXCHHUIO:

1

G
vV, =—", (6.2.2)
P,

rie p, — IVIOTHOCTh Macia, Kr/M,
B pacueTtax MOXXHO IPHUHSITH p,, ~ 920 Kr/MC.

6.3.2.2. Pacuem emecmumocmu MaciaaHblX WUCHEPH

BMeCTHMOCTb 3alacHBIX MACJISHBIX IHCTepH V,,,,, M°, Ompeens-
eTcsl 110 BBIpaXKeHUo [1]:
k G
V3.M.14. =—= M’ (623)
P

rie K, — ko3 durmeHT, yuuThIBarOIINil «MEpTBbIi» 3amac Macia.
B pacuerax MoxxHO npuHATH cornacHo [1] k,, = 1,1.
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Bmectumocts MaciiocOopHUKa TiaBHOTrO japuratens V., . ompene-
JISICTCS B COOTBETCTBUM € [1] 10 BRIpaXKEHUIO, M

V. =v_ N_ (6.2.4)

c.m.e C.m
BmectuMocTh MaciiocOOpHIKA BCIIOMOTATEILHOTO ABUTATESA V. ),

, M®, ompeersieTcs B COOTBETCTBHH ¢ [1] 110 BBIpakeHHIO:

vV, ,.=v. N, (6.2.5)

rae V., — yAeIbHas eMKOCTh MaclIoCOOpHUKA, M/KBT.
ITo OomBITHEIM TaHHBIM [1] MOXXHO TIPUHSTH, M3/kBT:
Ve, = (5,5 6,8)10 151 n > 600 MI/IH-l
—V, =(8,5+13,6)' 10" w1 n < 600 mun™

CyMMapHaH BMCECTUMOCTDb paCXOAHbIX MACIAHBIX MUCTCPH Vp Mo y
MOYKHO OIPEICIIUTh 1O BhIpaskeHuio [1]:

m = (1+1’5)(\/C..M.2x0 +Vc.,w.8xz|)) ’ (626)

CymMMapHasi BMECTUMOCTb CTOYHBIX M OTCTOMHBIX MACIISIHBIX IHC-
TepH V., M°, MOXKHO OIpPEICTHTH MO BhIpakeHuio [1]:

T
Vc.,w = 1’1(_xvc.,w.gx0 £ cone ) : (627)

M M
6.3.2.3. Onpeodenenue napamempoe MAacaaHbIX HACOCOB

[Tomauy pe3epBHOTO HLUPKYISILUOHHOTO MAacisHOro Hacoca Q,,,
M>/4, ONpEeNIOT U3 YCIOBHS 0OECIIeUeH s OTBOIA MACIOM HE0OXO-
JIMMOTO KOJIMYECTBA TEIUIOTHI 10 BhIpaXKeHuro [1]:

1) 7utst TIIAaBHOTO IBUTATENS

P
Q kmam 'ngN(ZZ H . 6 2 8
m.y.2 Vt ! ( re )
,\/lp}ld M
2) I BCIOMOTaTEIIBHOTO ABUTATEIIS
I | P
kmam \igeNBKQH 629
my.e Vit ' ( re )
C,Mp,lll M
rie kn, — Ko3hduUIHeHT 3amnaca moavu;
Qymy — JOJS TEIUIOTHI, OTBOAMMAsA MAaclIOM, OT BCErO KOJIUYe-
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CTBaA TCIIJIOTHI, BBEACHHOT'O C TOIIJIMBOM;

7 —  yHenbHas TemoTa cropaHus TOIUIMBA, KJ[K/KT;
¢, — TeIIoeMKocTh Macia, K/x/(kr K);
Vt — Ppa3HOCTh TEMIEpaTyp Macja Ha BHIXOJIC U3 JHU3EIsI U Ha

BXOJ¢ B Hero, K.

B pacuerax MOXHO MPHHATE coriacHo [1]:

—kn=1,2~+1,6;

— = 0,05+ 0,07 s n < 600 MuH";

— Gy = 0,07 = 0,08 15 N > 600 MuH";

— ¢, = 2,05 k/Ix/(xrK); Vt = (6+12)K; Q7 = 42500 xJ[x/kr.

Pabouee naBnenue P, , B CMa304HON CUCTEME MOXKHO IPHHSATD:

~P,,=0,2+0,3 MIla mrs n < 600 mun™;

~P,,=0,3+0,5MIla mrs n > 600 mun .

MomnHocts N, ,, kBT, notpebnsemas HacocoM, ompenensercs Mo
thopmyie

— k3QM.14PMJ4
Y.H

3,677”

rae K, — koaddummenT 3amnaca MOIIHOCTH;
1, — K03 HUIHEHT TOJIe3HOT0 AeHCTBHS Hacoca.
B pacuerax MOXHO MPUHSATH coriacHo [1] mis Hacocos:
— MaJbIX MomHocTel (1o 4 kBr) k, = 1,2 + 1,5;
— Oompmux MomHocTel (> 4 kBr) k, = 1,1 + 1,15;
-n,=0,7+0,75.

: (6.2.10)

6.2.2.4. Pacuem napamempog pe3epenozo omcacoléaouiezo
Maciano2o nacoca

B cOOTBETCTBUY C OMBITHBIMU JaHHBIMH [1] mapamMeTpsl pe3epBHBIX
OTCACHIBAIOIIUX HACOCOB OMPEACISIOTCS M0 BRIPAKCHHUSM:
—nozpayda Q, . M,

Q,.=@25+13)Q,,; (6.2.11)

— momHocTh N, ,, KBT,

N,,=@25+13)N, . (6.2.12)
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6.3.2.5. Onpedenenue npouszsooumenvHocmu cenapamopa

Ha cymax ¢ THXOXOTHBIMU TU3EISIMHA CPEIHEN ¥ OOIBIION MOITHO-
cTH Macio, oTpaboTasiiee cBbime 400500 4, moaBEprarOT NepUOIUYIC-
ckoit cenapauuu [1]. [IponssoxurensHOCTh cenaparopa Q. ,, , M/, BBI-
OmparoT M3 ycinoBusA oOecredeHus] He0OXOOUMONH KPaTHOCTH OYUCTKH
Maciia B CMa304HOM cucteMe Iu3elis o popmyiie

m(Vc M gxo +Vc M elei)
QC.,'W = = t =

c

, (6.2.13)

rJe M — KPaTHOCTh OYMCTKH MacIa;
t. — Bpems paboThI cenaparopa B CyTKH, Y.
B pacuerax MoxHO mpuHsTH cornacuo [1]: m = 1,5-3,5; t. = 8-12

6.3.2.6. Pacuem xono00unvnuxka macia

Macio oxnaxIarT B MacIISHBIX XOJIOAUIbHUKAX. Kaxk sl qu3ens,
KaK MPaBUIIO, JOJDKEH UMETh OJIMH MACISHBIA XONIOAUIbHUK. [Ipu BBI-
Oope XOJIoIUIBPHUKA MOBEPXHOCThH €ro oxjaxnenus F,,, M, ompene-
JISIFOT TI0 BhIpaXkeHuro [1]:

— JUTSI TJIAaBHOT'O JIBHTATENSA

aﬂ’l.,\i g e N EZQHP .

P = oo 6.2.14
o 3600km.,‘4Vt,w.¢p ( )
— JUIS BCIIOMOT'aTeNIbHOIO ABUTATENA
Ing
a N, Q7
e = il e : (6.2.15)
3600km_MVtM.cp
rne  K,, — oOmuil ko3hPHUIUEHT TemIonepeaayH, KBT/(MZ'K);
Vt,., — CPenHss pasHOCTh TEMIEPATyp Macia u Bosbl, K.

3uauenue Vi, ., MoxxHO onpenenuts o ¢popmyse [1], K wm °C:
_ () —(t +t)
M.cp 5 ,
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t" — TemmepaTypa Macia 0 XOJOJMJIBHMKA U COOT-
BETCTBEHHO 3a HUM, °C;
t; , t;' — TemrepaTypa 3a00pTHOH BOJIBI 10 XOJOIMUIbHAKA
M COOTBETCTBEHHO 3a HUM, °C.
B pacuerax MOXHO MPUHATE coracHo [1]:
— Ky = (0,17 = 0,29) kBT/(M*K) — 117151 OGBIYHBIX TPYGUATHIX XOJIO-
JIUIHHAKOB;
— kn. = (0,64 + 0,7) KBT/(MZ'K) — 71 XOJIOAUILHUKOB, CHAOKEH-
HBIX TypOyJIM3aTopaMu MOTOKa,
— Ay =0,05+0,07 mst n < 600 MUH
— Gy = 0,07 + 0,08 1y n > 600 mMuH
—t! =70+ 80°C; t!! =60+70°C;

—t! =24+27°C; t!" =30+ 32°C.

6.3.3 Cucmema 60041020 0xnaxcoeHus

OCHOBHOE Ha3HAYECHHUE CHCTEMEBI BOJSHOI'O OXJIAXKJICHHUS COCTOHUT B
OTBOJIC TEIUIOTHI OT BTYJIOK M KPBIIIEK pa0OYUX IUIMHAPOB, a B JU3€-
751X OOJIBIION MOIITHOCTH M OT TOJIOBOK TOPIITHEH, B OXJIAXICHUH T'a30-
BBIITYCKHOTO KOJUIEKTOpa, HAJTyBOYHOTO BO3AyXa W Macja IUPKYJIs-
LIMOHHOW CMa304HOU cucteMsbl. JlaHHasg cucTteMa npeHa3HayeHa TakxKe
JUIs1 OTBOJIA TEIUIOTHI OT Mepeaayd, KOMIPECCOPOB, OMOPHBIX U YIOPHBIX
MOJALIMITHUKOB JINHUU BAJIONPOBOJA, ACHIBYAHBIX MOALIUITHUKOB, €CIIU
OHM MMEIOT CMa3Ky BOJIOH, M IPYTUX MeXaHUu3MOB. B kauectBe paboue-
ro Tela B CHCTEME OXJIKIEHHUS HCIOIL3YIOT Boay. JJis OXiaKaeHus
(hopcyHOK W TIOpITHEW am3eneidl cpemHedl MOIIHOCTH, BO H30eKaHHe
KOPPO3HH, IPUMEHSIOT MACIO.

['eHepaTopsl M 3IEKTPOABUTATETHN OOBIYHO OXJIAXKIAIOT BO3TYXOM.

Cucrema BOASHOTO OXJIAXKACHUS AU3EIBHBIX YCTAHOBOK, KaK Ipa-
BUJIO, ABYXKOHTYpHas. OHA COCTOUT U3 3aMKHYTOW CUCTEMBbI BHYTPEH-
HEro KOHTYpa, BoJa KOTOPOW OXJIAKIAET NU3EU, U OTKPBITOM CUCTEMBI
BHEILHEr0 KOHTYpa, B KOTOPOU uepe3 XONOAWIbHUK LUPKYIUPYET 3a-
OopTHas BojA.

Takast cxemMa CHCTEMBI OXJIOXKICHUS MO3BOJISCT TOJACPKUBATH BO
BHYTPEHHEM KOHTYpPE ONTHMAIBHYIO CPEIHIOI TEeMIIepaTypy OXJIaK-
JIAIOIIeH TU3eNb BOABI (paBHYO Juis OonbIIMHCTBA au3eneit 75—90°C).
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ITpu Takol TemmepaType AW3eiIb UMEET Hanboiee SKOHOMUYHBIN pac-
XOJ TomuBa. Ecnu Au3enu OXJaXIaroTcs HEMOCPEACTBEHHO 3a00pT-
HOW BOJOH (HAIpWMep, MPH BBIXOJAE W3 CTPOS HACOCOB BHYTPEHHETO
KOHTYpa), BO M30eKaHUe BBITIJICHUS M3 BOJBI COJIEH KECTKOCTH U 00-
pa3oBaHUs HAKUIIK TEMIepaTypy ee MOJAEPKHUBAIOT B mpeaenax 50—
55°C. OmgHako mpH 3TOM Pacxoj TOTUINBA yBenuaruBaeTcs Ha 5S—7%.

Hemocpencteerno 3aboptHOM Bomoi B DY oximaxaaroT, KpoMme
BOJIBI BHYTPEHHETO KOHTYpa W Macja LUPKYISILHOHHOHW CMa304HOM
CHCTEMBI, TaKkKe IIIMHIPH KOMIIPECCOPOB, HAJAYBOYHBIH BO3AYX H
MacJI0 CMa304YHOH CHCTEMBI YIMOPHBIX MOAIIAITHUKOB, PEIYKTOPOB H
peBepC-peIyKTOPOB.

[Tpuem 3a00pTHOM BOJBI BO BHEIIHHWH KOHTYP CHCTEMBI OXJIaXKc-
HUS JIOJDKEH TPOW3BOAUTHECS HE MEHEE YeM OT JIBYyX KHHICTOHOB —
JHUIIIEBOTO ¥ OOPTOBOTO, PACTIONIOKEHHBIX B MAIIMHHOM MTOMEIIEHUH U
COCJIMHEHHBIX MEXIY co00i. Ha mpueMHBIX MarucTpaisix oxJaxJaro-
et 3a60pTHOM BOMBI TIABHBIX M BeroMorarensHbix JIBC crienyer yc-
TaHABIMBATH (PIIIBTPHI, MPOU3BOAIINE €€ OYNCTKY 0e3 MpeKpalieHus
paboThl HACOCOB BHEIITHETO KOHTYPA.

[MpuHnMIManbHas cXeMa CHCTEMBbl BOJSHOTO OXJIAXKJCHHUS TOKa3a-
Ha Ha puc.6.9.

Bona BHyTpeHHEro KOHTypa HacocoM 27, HaBEIICHHBIM Ha JTU3elb,
M0 pacHpelnenuTeIbHON TpyOe 28 momaercs B 3apyOalliedHoe Mpo-
ctpanctBo am3ens 29 u Typboxommpeccopa 30. Harperas Boja Ha-
MIPABIISIETCS U3 U3eNs U TypOOKOMIIpECcopa B TEPMOPETYISITop 8, Ko-
TOPBIH B 3aBHCUMOCTH OT TEMIIEPATYPhI BOBI paclpe/ielisieT ee MOTOK B
BOJITHON XONOMMILHUK 9 1 Ha mepemyck. [locie BOJISHOTO XOJIOUITb-
HUKa 00a IMOTOKAa CMENIMBAIOTCS M MOCTYIAlOT BO BCACHIBAIOIIYIO Ma-
rucTpayib Hacoca 27. Haubosiee BBICOKO pacIoOJIOKEHHBIE Ha TypOO-
KOMIIpECCOpe | AM3elie yYacTKH TpyOONpoBoJia BHYTPEHHETO KOHTYpa
coerHEeHbl Tpybamu 1, 2 ¢ pacmuMpuTeNsHONW LUCTEPHOU 3, KOTOpas
cooburaercs ¢ arMmocepoil. Pacimpurenshas nuctepHa odecrieurnBaeT
1o TpybonpoBoty 6 OTBO MapoB BOJIBI M BO3/yXa U3 CHCTEMBI BOJISTHO-
ro OXJIAKICHHUS, 110 TPYOOIpoBoAaM 5 U 4 — TOIMOTHEHNE YObUTH BOABI
BO BHYTPEHHEM KOHTYpE H €€ CJIMB IIPY NEPETOJIHEHUN IUCTEPHBI.
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ST R S o
B(1,000000 X

SSHUTE

p—d I - - —

p-—dohe o

Puc. 6.9 HpI/IHLII/IHI/IaJ'ILHaﬂ CHUCTEMA BOAAHOTO OXJIAXIACHUA

[Tprem 3a00pTHOM BOIBI HA CYAHO OCYIIECTBIIACTCS depe3 THUIIEe-
BOW M OOPTOBOH KWHICTOHBI, PACIONIOKEHHBIE B SIIUKaX 3a00pPTHOU
BojbI 20, 16, coenMHEHHBIX TPYOOIPOBOIOM. 3a00pTHAS BOJA U3 SIIH-
ka 3a06optHOM Boawl 20 wim 16 uepes napHseiii GunsTp 19 nogaercs Ha-
COCOM BHEIIHETO0 KOHTypa 20, HaBEIICHHBIM Ha JHM3€Jb, MOCIeI0Ba-
TEJBHO U XOJIOJWILHUKHA HaJIyBOUHOTO Bo3ayxa 12, macia 10 u oxia-
JKIAroIIEH BOJIbI BHYTPEHHEr0 KOHTYpa 9, a 3areM 1o TpyOe 7 ciiuBaeT-
cs 3a 60opT mwim 1o Tpyoe 15 moctymaer B SmMK 3a00pTHON BoAbl. B
TpybonpoBose 24 MUPKYIUPYeT MACIO CMAa30YHONH CUCTEMBI AM3ETIS, a
B TpyOorpoBojae 13 — HaayBOYHBIN BO3AYyX. 3a00PTHOM BOJIOM OJHO-
BPEMEHHO OXJIXKJIAI0TCsl KoMnpeccops! 11 n Macio cMa304HOU cucTe-
Mbl penykropa 31. ITo TpybonpoBoay 32 Boga mocTynaeT Ha OXJIaxe-
HUE TIOJIIMITHIKOB BAJIONIPOBO/IA, CMA3Ky JACUBYAHON TPYOBI U JIp.

PKO pa3pemaercs npeaycMaTpuBaTh B cXeMe TPYOOIPOBOAOB IIe-
peKiIIoueHHs, 00eCIeYnBAIOIIME B Cllydyae HEHCIPABHOCTH OAHOTO U3
HAaCOCOB IIEPEXO0J] C 3aMKHYTOM CHCTEMBI OXJIAXKICHUS Ha OTKPBITYIO. B
cllydae BBIXOJIa U3 CTPOsl Hacoca BHYTPEHHEro KOHTypa 27 3abopTHas
BOJIa HacocoM 26 OyJeT momaBaTbcs KO BCEM MOTPEOMTENSIM M Uepes
TPEXXOJ0BOH Kpam 1o Tpyoe 25 — B pacnpeae/uTelibHyo Tpyoy 28.
U3 nuzenst mo TpyOe 7 Boja HampaBisieTcs 3a OOpPT WM B SIIIMK 3a-
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OoptHo#t Bonel. Ilpu 3TOM mocTymieHne BOABI B TEPMOPETYIATOp 8 U
PacUIMpUTENBHYIO UCTEPHY MPEKPaIaeTCs MyTeM 3aKpBITHUS COOTBET-
CTBYIOIX BEHTHJICH.

[Ipu HeucnpaBHOCTH HAcOCa BHEUIHETO KOHTYpa 26 JOCTYN K HEMY
M Hacocy 27 BHYTPEHHEro KOHTypa 3a00pPTHOW BOJABI MPEKpaIlaeTcs
3aKpbITHEM BEHTHUJIEH.

ITo Tpybe 23 3abopTHas Bojia MOCTYMAET K HAcoCy 27, KOTOPBIH mo-
JlaeT ee 4yepe3 TPEXXOJ0BOM KpaH B pacipeaeTuTeIbHy 0 Tpyoy 28 u mo
TpyOe 25— k0 BceM moTpedutensaM. M3 ausens oHa, Kak U B IPEIbITY-
meM ciydae, mo Tpyoe 7 cimBaercs 3a 60opT. B xadecTBe pe3epBHOTO
MOJKET OBITh HCIIOJIb30BaH HACOC OOIIECYI0OBOTO Ha3HAUCHUS, KOTOPBIH
nojaeT Boxy mo Tpybomposoay 21. Jlns mporpesa amsens mepen Imyc-
KOM B CHCTEMY BHYTPEHHEr0 KOHTYpa MapaulelbHO BKIIOUCH BOIOIIO-
norpesatenb 14. L{upkynsamus Boabl B CHCTEME OXJIXKICHUS B TIEPHOL
MporpeBa Jau3eis 00eCIeYrBaeTCs PE3CPBHBIM HAacOCOM 22 ¢ HE3aBH-
CHUMBIM MpPHUBOJIOM. BcrmomorarenbHble IU3€ld MMEIOT HE3aBUCHMBIC
CHCTEMBI BOJSTHOTO OXJIAKICHHS M OT/JEIbHBIC PACIIMPHUTEIbHEIC IIHC-
TepHBI. 3a00pTHAs BOAa K HUM MOABOAMTCS 10 TpyOomposoay 17. Tpy-
oorpoBoa 18 ciayUT JUIS MOJAaYu BOJBI B CHCTEMY BOAOCHAOKEHHS
CyzHa.

Boza BHyTpeHHET0 KOHTYpa OXJIa)X1aeTCs B BOASHBIX XOJIOIMIb-
HUKax TpyO4aToro Tuma.

Urto0b!I n30€x)aTh HHTEHCHBHOTO 00pa30BaHUs HAKUIIH B TPYyOax,
TeMIiepatrypa 3a00pTHOM BOJIBI B XOJIOAMIBHUKE HE JOJDKHA OBITH BBI-
me 50—55°C. Jlnsa moanepskanus MOCTOSTHHOM TeMITepaTyphl BOJIBI
BHYTPEHHETO KOHTYpa M Macja yCTaHABIUBAIOT B COOTBETCTBYIOIIEH
CHCTEME Iepe/T XOJIOAMIEHIKOM TepMoperyJsitop. [locnenuuii pery-
JUPYET TeMIeparypy yTeM W3MEHEHHUs! KOJIMUYECTBa )KUAKOCTH, TIPO-
XOJSIIEH Yepe3 XOJIOANIBHHUK.

6.3.3.1. Pacuem oxnadumens 600bl 6HymMpPEHHE20 KORMYPA

Pacuer oxmaauTesnst BOABI CBOANWTCS K ONMPENEIEHUIO TIOBEPXHOCTH
2 .
oxnaxnaenus F.,, Mm%, o ¢popmyne [1]:
— ISt TIIABHOTO IBUTATEIS

_ 2, 0.NQ)

= ; 3.1
“*t 3600k, ,Vt, (6.3.)
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— AJI BCIIOMOTI'aTCJIBbHOI'O ABUT'ATCIIA

X.8.8 = 3a'6molfogkel Nét 5 ! (632)
m.e 6.cp
e d,, — JOJS TEIUIOThI, OTBOAMMAS BOAOW BHYTPEHHETO KOH-
Typa, OT BCETO KOJHMYECTBAa TEIIOTHI, BBEACHHOTO C
TOIIUBOM,;
Kne — oO0muit koaduimeHt Termonepeaayn oT BOJAbI K BO-

ne, kBr/(M*K);
Vi oo CpeHSs Pa3HOCTh TeMmeparyp Bojbl, K.

3nauenue Vi, ., MoxHO onpeznenuts no popmyie [1], K wiu °C:
_ (G +t) -t +t)

Vt“p > (6.3.3)
rie tg' — TemrepaTypa BOJbI BHYTPEHHETO KOHTYypa Ha BXOJIE B
oxJiaauTenb (Ha BBIXOME U3 ausens), °C;
'[3" — TeMIeparypa BOAbl BHYTPEHHET0 KOHTYpa Ha BBIXOE
u3 oxyanutens (mepex qusenem), °C;
t3' — TemmepaTypa 3a00pTHOM BOJBI Ha BXOJE B OXJIAIH-
TeTb (Ha BBIXOJIC U3 MACIISTHOTO XOJIOIMWIbHIKA), °C;
t3" — TemmepaTypa 3a00pTHOW BOJABI Ha BBIXOJE W3 OXJa-
qurens, °C.

B pacuerax MOXHO IPHUHSATH coriacHo [1]:

—Ape=0,12+0,17 mra n <600 MUH © JUIst Iu3enel ¢ HaJayBOM;
—Ape=0,2+0,25 mma n <600 MUH * uist ausenei 6e3 HaJyBa;
—Ape=0,15+0,2 g n> 600 MHUH

—kme = (0,58 +0,82) KBT/(MZ'K) — 115t TpyOYaThIX OXJIaUTENCH;
—Kme = (1 = 1,16) kB/(M*K) — /1151 II1aCTHHYATBIX OXJIAIUTEIICH;
—t! =75+90°C; t)' =t! —(10+12)°C;

—t! =30+32°C; t!' =45+50°C.
6.3.3.2. Pacuem nacoca cucmemut 0X1ax3coenus
B cuctemax BHYTPEHHETO M BHEIIHETO KOHTYPOB OXJTAXIACHUS JH-

3eJIeH HCIOJIB3YIOT I.[eHTpO6€)KHBIe HaCOChl, HABCIICHHbLIC Ha OW3CJIb,
HJIM aBTOHOMHBIC C 3JICKTPUYCCKUM IIPHUBOJIOM.
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3
Heobxomumyro monady Hacoca BHYTpeHHEro KoHTypa Q,,, M°/d,
OTIPECISIOT U3 YCIOBHs O0CCIIEUEHUs] OTBOJIA TEIUIOTHI OT AM3EIIS IO
dopmyse [1]:
— JIJIsI TIABHOTO JIBUTATEIS
P
— keam.e g@ N GZQH

: , 6.3.4
legl( cKpSVtS.S ( )

— AJI BCIIOMOTI'aTCJIBbHOI'O ABUT'ATCIIA

keam.sg: NGIEQ:

O vt (6.3.5)
6p6' 6.6
rne Kk, — xkoaddurment 3amaca nogayu;
C; — TeIIOeMKOCTh IpecHoi Bonbl, KJx/(kr K);
Vt,, — DAa3HOCTb TEMIIEPATYp HA BHIXOJIEC M3 JIU3EIS U HA BXO-
Ie B Hero, K;
ps — TIUIOTHOCTb IIPECHOM BOIBI, KI/M’,

B pacuerax MOXHO MPHUHSATH coriacHo [1]:

—-k,=1,2+1,3;

— ¢, = 4,19 xJIx/(kr K);

-Vt ,=(10+12)K;

— ps = 1000 xr/™’.

HeoGXxouMyIo 1ojiauy Hacoca BHEIIHero KoHTypa Q,,, M*/4, peje-
JSIFOT UCXOAS W3 YCJIOBHA OOECIeueHMs OTBOJA TEIUIOTHI OT BOJIBI
BHYTPCHHETO KOHTYpPa, HHUPKYJISIHOHHOW CMa30YHON CHUCTEMbI, KOM-
npeccopa, MOIIIUITHAKOB BaJIOIPOBO/IA U JIP. 110 BeIpaXKeHHo [1]:

— JUIS TJIaBHOT'O JIBUTATEIIS

k,,(a,,+ N,.Q7
QB.:“.2 — 8.3( m.e am.,w)ge EJQH ; (6.3.6)
c3p3VtS.3

— JJIsA BCIIOMOI'aTCJIBbHOT'O ABUT'aTCIIA
| | p
_ k(; (am 6 + am.,w)ge Neu

S . 6.3.7
Q8.3'8 c3p3Vt8.3 ( )

rne k., — xosdodunueHt 3amnaca mogaun, yYUTHIBAIOIHHA OO~
HUTEIBHBIA pacxo]l 3a00pPTHON BOJBI Ha OXJIAKICHHE
KOMITPECCOPOB, MTOAIIMITHUKOB BAJOMPOBOIA  JIP.;
¢; — TeIJI0eMKOCTh 3a00pTHOM BombI, K/ x/(kr K);
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Vit — Pa3sHOCTb TCMIICPATYp Ha BBIXOAC M3 OXJIAJUTCIIA U Ha

8.3
BXOJI€ B Hero, K;

p, — IUIOTHOCTH 3aG0PTHOIT BOIBI, KI/M°.

B pacyerax MOKHO NPUHATE cornacHo [1]:
ks, =1,4+1,5;

—¢; = 4,19 x/[x/(xrK) — ecnu 3a00pTHast Bofa IpecHast;

— ¢, = 3,98 kJIx/(xr'K) — mns Mopckoii 3a00pTHOM BOJbI (Cyna

kimacca «M» u «M-CI1»);

—Vt,, =(15+25)K;

— p, = 1000 kr/m° — ecin 3a60pTHAs BOJA IPECHAS;
— ps = 1020 kr/M° — 115 MOPCKOIA 3a60PTHOI BOBL.

B nensx yaudukarmu nogauy Q, HACOCOB BHYTPEHHETO U BHEIIIHE-
r0 KOHTYPOB CUCTEMBI BOASHOTO OXJAKIACHUS MPUHUMAIOT OANHAKO-
BOM, paBHON MAaKCHUMaJIbHOMY 3HAY€HHIO, MIOJYYEHHOMY B pe3yJibTaTe
pacuera nogad 1o (6.3.4) u (6.3.6) ms riiaBHoro neurarens, u (6.3.5) u

(6.3.7) s BCIOMOTaTeNbHOTO IBUTATENS.

Pabouee maBnenune oObaHO cocraBiser P, = (0,2 + 0,3) Mlla.
Momrsocts N,, moTpebiseMyro HacocoM, KBT, ompenensroT o

hopmyuire:
— JUTS TJIABHOT'O JIBUTATEIIs

_ sts.gPr;

6.2 !
3,67,
— JJIs1 BCIIOMOTaTCJIIbHOT'O ABUT'ATECIIA

— k3Q6.6P6
“ o 36m,

rae K, — koo hurmenT 3amaca MOIIHOCTH;

s — KO3 duimeHT moyezHoro AeHCTBUS Hacoca.

B pacuerax MOXHO pHHATH cornacHo [1]:

— JIJIsl HACOCOB MaJTbIX MotHocTel (10 4 kBrt) k, = 1,2 + 1,5;

(6.3.8)

(6.3.9)

— IIJIst HAcOCOB OobIMx MotHocTel (> 4 kBr) k, = 1,1 + 1,15;

—7,=0,55+0,7.

6.3.3.3. Pacuem emecmumocmu pacutupumenbHoil WucmepHbol
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Bo BHYTpeHHEM KOHTYpE CHCTEMbI OXJIXKACHHS JOJDKHO IIUPKYJIU-
pOBaTh NOCTOSIHHOE KOJIMYECTBO BOABL. JIJIs MOMOTHEHHS yTe4eK BOIbI,
KOMIICHCAIIMY M3MEHEHUs ee 00beMa B 3aBUCUMOCTH OT TEeMIEPATYPHl,
CO3/1aHMs TIOCTOSTHHOTO TOJIIIOPa Ha BCAChIBAaHWHU Y HACOCA BHYTPCHHE-
ro KOHTYpa ¥ KOHJCHCALMK Iapa, OTBOJMMOTO U3 CHCTEMbI, YCTaHAB-
JIMBAIOT PACUIMPUTENBHYIO LUCTepHY. Ee pacmosararor BbIlie YpOBHS
BOJIbI B CHCTEME OXJIKACHHUS qH3eisi. BMECTUMOCTh Takoil [HCTEPHBI
JIOJDKHA 00ECTeYnTh BO3MOXKHOCTh KOMIICHCALIMM MU3MEHEHUS 00beMa
BOJIbl B CUCTEME B 3aBHCUMOCTH OT TEMIICPATYPHOTO PEKMMA JTU3EIIS.
ITo ONBITHBIM JaHHBIM Yy CYIOBBIX JH3€JIEHl BMECTHMOCTH PaCIIUpH-
TeNbHOM MUCTEPHBI V), ,, M°, MOXKHO OIPEIETHTh 0 BhIpakeHuo [1]:

D6
— ISl TTIaBHBIX Iu3eseit

Vp.g.z = (1’1_1’5) ‘10_4 deez ’ (6310)
— JJIs1 BCIIOMOT'aTCIIbHBIX ,HI/I?)CJ_ICI\/II
V,..=@1+15)-10"x)N,, . (6.3.11)

6.3.4. Cucrema c:KkaToro Bo3ayxa

Ha cynne ckaTblif BO3QyX HCHONB3YIOT JUIS ITyCKa TJIaBHBIX WU
BCIIOMOTATEIbHBIX JIM3€JICH, MMOoJayl 3BYKOBOI'O CHrHana (TU(OHA),
MONIMUTKA TTHEBMOIHUCTEPH (THAPO(GOPOB), pabOTHl MTHEBMATHIECKOM
CHCTEMBl aBTOMATHYECKOTO PETYJIMPOBAHMS U YIIPaBJICHUS, NPHUBEIE-
HUS B JIeliCTBUE THEBMOMHCTPYMEHTOB, a TaKXKe JUIS XO3SHCTBEHHBIX
HYXJI ¥ TEXHOJOTHYECKHX Iielieil, HanpuMep B 030HATOPHBIX YCTaHOB-
Kax [OJIrOTOBKU MMUTHEBOM BOABI U AP.

CucreMa c)KaToro BO3JyXa COCTOUT M3 KOMIIPECCOPOB (B HHUX TIO-
JMy4aloT CXaThlii BO3/yX), OaJNIOHOB, BO3AYXOXpaHUTENEH, BOAO- M
MacJo0TeNIuTeNeH (B HUX OYHMILIAIOT BO3AYX), TPYOOIIPOBOJOB U apMa-
TYpBHI.

Jisl ToJTydeHHsT CKaTOro BO31yXa OOBIYHO TPUMEHSIOT KOMIIpEC-
COpBI NOPIIHEBOTO THMA C MPHUBOIOM OT 3neKTpoaBurarens. Muorna
JUI TOM LEIM HCHONB3YIOT KOMIIPECCOPHI C TU3EIBHBIM IPUBOJOM.
Hekotopbie THITBI jau3ernell 000pyAyIOT HaBEIICHHBIMH KOMIIPECcopa-
mu. [To TIpaBunam Poccuiickoro Knaccudukannonnoro O0miecTBa Ha
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CyJHE JOJKHO OBITh HE MEHEE JBYX KOMIIPECCOPOB, OIUH U3 KOTOPBIX
MOYKET OBITh HABEILICHHBIM Ha JU3€Ib.

Bo3znyx mocne cxaTust B KOMIIPECCOPE 10 MOCTYIMJICHUS B OaJlIIOHBI
OYMIIAETCS B BOAO- U MAaCIOOTIEIHUTENSX U OXJIAXKAAETCSA B XOJIOJUIIb-
HUKE J0 TeMreparypsl He Bbiie 60°C.

bamnoHsl B 3aBHCMMOCTH OT Ha3HA4EHUS JAEIATCS Ha ITyCKOBBIE
[JIABHBIX JIU3€JIeH, IIyCKOBbIE BCIIOMOTATeIbHbBIX Au3eieil, Tu(OHHBIE U
xo3aricTBeHHBIX HYXk . [1o [IpaBunam Poccuiickoro Knaccudukannon-
Horo ObmiecTBa 4ncino OANIOHOB I ITycKa IMIaBHBIX JU3eleil TOHKHO
OBITH HE MEHEEe JIByX PaBHOW BMECTHMMOCTH. BcomorarenbHble AU3EIH
MOTYT UMETh OAMH ITyCKOBOW OaJIIOH, OZJHAKO MPU 3TOM JOJKHA OBITh
npeayCcMOTpeHa BO3MOXKHOCTD UX ITyCKa OT OJHOTO ITYCKOBOTO OaiioHa
TJIaBHBIX JU3EIIEH.

Ha puc. 6.10 mokazaHa mpuHIMIAATBHAS CXeMa CUCTEMBI CKaTOTrO
BO3/yXa.

DDDDDD}’ 2 3 4

| v A8

17 "

20
19 18 J

1
/

[IIDDDDD]

Puc.6.10. [IpuHIIMnuansHas cxemMa CHCTEMBI CKAaTOTO BO3/IyXa

I

CokaThlii BO3IyX BbIpaOaThiBaeTcss IByMs komripeccopamu 20 ¢
AJIIEKTPOTIPUBOIOM, OJIMH M3 KOTOPBIX SBIISETCS pe3epBHBIM. Yepe3 Bo-
JI0- ¥ MaciooTaenutenb 17 u oxnamurens 16 BO3AyX MMOCTynaer B myc-
KOBbI€ OaJJIOHBI 3 IJIaBHBIX Ju3ejei 1, 0ayutoH a1t THPOHA U XO3SIHCT-
BEeHHBIX HYXKJ 11 n myckoBsle OamnoHbl 14 BcrioMorarenbHBIX Au3eneit
15. B OGamnonax moanepxkuBaercs naenenue 30-102x[la; orm umerort
MIPEIOXPAHUTENBHBIC KIIATaHbl 2 ¥ KIIAMaHbl JJIs MPOyBaHUs KOHJICH-
cara 4.
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N3 6annoHOB CKaThIli BO3AYX HANPaBIACTCS B IMYCKOBYIO CUCTEMY
TJIAaBHBIX Ju3elieil 1| ¥ B HEOOXOMUMBIX CIy4asiX MOXKET MePeIyCKaThCs
B OammoH s Th(dOHA W XO3SMCTBEHHBIX HYXA 11 WM B mMycKOBbIE
bautons! 14 BcmoMoraTeNnbHBIX au3enei 15. M3 6ammona as tudoHa u
XO3sICTBEHHBIX HYXJ 11 depe3 penyKuMOHHBIM kiamaH 12 cykaTeli
BO31yX aasnenuem (10... 16)102KHa nmoctymnaer k Tudonam 13, a uepes
peayKIMOHHBIH  kjmamaH 10 cxaTelii  BO3AYX  JIaBIICHHUEM
(3...5)102KHa— B MHEBMoIUCTepHY 9 U mo TpyOompoBogaM: 5— Ha
XO3SIICTBEHHBIE HYXIIBI B MAIIMHHOE TTOMEIIeHHe, 6— K aBTOHOMHOMY
KOTJIoarperaTy, 7— K yCTAHOBKE JUIsl OYHMCTKHU TOJCIaHEBBIX BOA, 8—
Ha TPOJyBaHUE KMHICTOHOB, a TAKXKE K JAPYTUM HOTPEOUTEIISM.

Jnst pabotel THOHA M HA XO3SMMCTBEHHBIE HYXIBI MOKHO HCIOJb-
30BaTh BO3JyX M3 IYCKOBBIX Oa/UIOHOB 3 TJIABHBIX AM3ENICH, TaK Kak
nBa OamioHa B cooTBeTcTBUM C IlpaBunamu Poccuiickoro Kmaccudu-
kanroHHOTO OOIIecTBa OT/ENEeHb HEBO3BPAaTHBIM KiamaHoMm 18 u
MpeTHa3HAYEeHBI TOJBKO /IS IyCKa TIaBHBIX JTU3EJeH, a KOMIIPECCOPHI
000pyZ0BaHbl aBTOMAaTHYECKHM BKJIIOYEHHEM U OCTAHOBKOM 1O JaBiie-
HUIO, BOCIIPHHUMaeMoMy MoOHopene 19, ycTaHOBIEHHBIM B CHCTEME
CKAaToTo BO3/yXa. 3amac C)KaToro BO3JyXa B ITyCKOBBIX OaTOHAxX s
PEBEpPCHUBHBIX TJIaBHBIX JU3eNiel JOJbKeH oOecreunBaTh He MeHee 12
MYCKOB KaXXJI0T0 Ju3€Jid NMONEPEMEHHO HAa NMEpPEeAHUN U 3aJHUM XO/I.
st mycka TiaBHBIX HEPEBEPCHBHBIX JH3ENIEH, a TaK)Ke BCIIOMOTATEb-
HBIX 3TOT 3arac JOJDKeH OBITh JOCTATOYHBIM JUIS BBHITIONHEHUS HE Me-
Hee IIECTH IMyCKOB KaXI0To JU3elNs, a MPH HaIu4YuK OoJiee IBYX JH3e-
Neii— He MeHee YeThIpeX IyCKOB KaXKJIOro M3 HUX. B MycKOBBIX Oaj-
JIOHAX XPaHUTCS CIKATBIA BO3yX OOBIUHO 1O AaBiieHueM 30- IOZKHa.

6.3.4.1. Pacuem emecmumocmu 0an10H06

CyMMapHyI0 BMECTHMOCTb ITyCKOBBIX GAlTIOHOB, M°, MOXHO OTIpe-
JeTuTh 1o popmyiam [1]:
— IJ1s1 TTIABHBIX AM3eTer

vV, zx.m
SV, = 64.)
o Ps1 — Ps2

— JIA BCIIOMOTaTCIIbHBIX JIHSCHeﬁ
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vV zx!m
Zvn.ﬁ.e = e ”po ! (642)

Ps1 — Ps2
rae V, — YIeNbHBIH pacxoJl CBOOOJAHOTO BO3[yXa Ha CIUHHILY
o0beMa IWIIHHIIPA JU3ENS MPH MTyCKe, MM
Vy — pabounit 00beM ITHIHMHIPA, M3;
Z — YHUCIIO HWIUHIPOB;
M, — YHUCIIO MOCJIEAOBATENBHBIX TYCKOB;
Po — IaBIIEHUE OKpyXkaromei cpenpl, klla;
Ps1 — HayalbHOE JaBJICHHE BO3IyXa B OajUIOHE MOCIE €ro
3anojHenus, klla;
Ds2 — HIDKHHAW TIpeAen NaBJeHHs BO3AyXa B OaiioHe, MpH

KOTOPOM ellle BO3MOXKEH IMycK u3ens, k[1a;
PaGounit 06bem rutaaapa Vi, M, MOXKHO OIPEAEIHTh 10 (popMyIie

D?2S
V, = 4 (6.4.3)
4
rie D, — nmamerp uwimHApa Au3ems, M;
S, — XOJI MOpUIHSA, M.

B pacuerax MOXHO IPHUHSATH coriacHo [1]:

—V, =8+ 10 M*/m%;

—m, =12 114 peBEpCUBHBIX TJIABHBIX JU3EIICH;

— M, = 6 1 HEPEBEPCUBHBIX TJABHBIX W BCIIOMOTATEIEHBIX JIA3€-
JIeH, eciau x, < 2, xa' <2;

— M, = 4 nns HEPEBEPCUBHBIX TTABHBIX W BCIIOMOTATEIEHBIX JIA3€-
JIEH, eCu X, > 2, xal > 2:

—p, = 0,98-10? klla;

— ps = 30°10% kITa (taxxe MoryT ObiTh 3HaueHms 60°10° wmm
150-10% kI1a);

— pe2 = (5+10)10° kITa.

6.3.4.2. Pacuem emecmumocmu 0aniona 011 mughona
HeobOxomumyto BMecTUMOCTh OajutoHa juist TudoHa Vs , M3, orpe-

JISTSIFOT U3 YCIIOBHS 10J[a4 HanOoJiee HACBIIIEHHOH IPYIIIbI CUTHAJIOB
B TeueHue 10 muH 0e3 ero moakadku mo ¢popmyie [1]:
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rae Ky

V«’H
TC

pml
DPm2

Vm_6 — kHacV,ch pO , (644)
pml - pm2

KOO(Q(QHULIMEHT HACBIIICHUS CUTHAJIAMH, TIPEICTaB-
JSIIOIIMN OTHOLIEHUE TPOJOKUTEILHOCTH CUTHAIIA K
BPEMEHH MEXIy CUTHAJIaMU;
pacxos1 cBOGOIHOrO BO3AyXa THHOHOM, M/MHH;
IIPOAOJDKUTENIBHOCTh 1OJIa4l CUr'Haja 0e3 IOIMoJHe-
HUS OaJIOHa, MUH;
HayvanbHOE JAaBJICHUE BO3AyXa B Oamnone, klla;
HIDKHUI TIpenien JaBlieHHs BO3LyXa B OaJloHe, MpH
KOTOPOM BO3MOXHA MoJjaya curHana, klla.

B pacuerax MOXHO IPHHATH coriiacHo [1]:

- knac = 011281
-V,=1+6 MS/MI/IH;
— 1. =10 mumn;

—Pm = 30107 klla;

— Pz =5"10? kITa.

Ha BciomoratenbHble MEXaHU3MbI M XO3SIIICTBEHHBIE HYX/IbI CKAThIN
BO3yX PacXOAyeTCs SMU30AMYCCKH M B HEOOJBIINX KOJIUYECTBAX, TO3TO-
MY BMECTHUMOCTbH OAIIIOHOB TSl €70 XpaHEHHs OTIIENTbHO HE ONPEIEIISIOT.

6.3.4.3. Pacuem nooauu Komnpeccopa

ITo npaBunam PKO momada kaxxaoro xommpeccopa J0JDKHA o0ec-
MIEYNBATh 3aIMOJTHEHHE BCEX IMYCKOBBIX OAJUIOHOB TJIaBHBIX AM3ENCH B
TedeHne | 9 OT JMaBJieHHS, IPU KOTOPOM €Ille BO3MOXKEH ITyCK JH3eIls,
JI0 HAYaJIbHOTO, HEOOXOIUMOr0 JUIsl BBITOJHEHHUS TPeOyeMOro uucia
MyckoB u peBepcoB. [lomaya xommpeccopa Mo CBOOOAHOMY BO3IyXY
Quomy M/, OTIPeIENIIETCS 0 BeIpakeHuo [1]:

— V
QKO,M = (pﬁl p62)z n0:e 1 (6-4.5)
pors

i€ T, — BpeMs 3aIl0JIHEeHHs 0aJIOHOB, paBHoOE 1 u.

6.3.5. Cucrema razoBbimycka
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JlanHas cucteMa mpenHa3HA4YeHa JUIsi OTBOJAa B aTMOC(Epy BBINY-
CKHBIX Ta30B OT IVIABHBIX W BCTIOMOTATEIbHBIX JM3EINICH, KOTJIOB U KaM-
0y3a. OHa COCTOUT M3 Ta30BBIMTYCKHBIX TPYO, KOMIIEHCATOPOB, M30JIS-
LUH, TIyINTEIEH IymMa, HICKpOoracuTeNel u ap.

['maBHBIN IH3€Nb JOMKEH UMETh OTACNIBbHBIN Ta30BBITYCKHOU TpPY-
OorpoBoa. ['a30BbITyCKHBIE TPYOOIPOBOABI BCIIOMOTATEIBHBIX TU3E-
neil MOTyT OBITh OOBEIWHEHBI B OOMIMIT TPpyOOTPOBOM MpPHU HAIHYUU
MIPEIOXPAHUTENBHOTO YCTPONCTBA, MPEAOTBPALIAIOIIErO IOMaJaHue
ra3oB u3 0o0IIero TpyoonpoBoa B TPyOOIPOBOIbI HEPAOOTAIONIUX JTH-
3enei. J[pIMOX0abI aBTOHOMHBIX KOTJIOB MOTYT OBITh OOBEIUHEHBI, HO
HE JIOJDKHBI COBMEILAThCS C Ta30BBIMTYCKHBIMU TpyOamu auseneil. ['a-
30BBIITYCKHBIC TPYOBI MPOXOMIAT MO0 MAIIMHHOMY TOMEIICHUIO U BBIBO-
JAITCSL depe3 MaixyObl BBepX B oOmryro QamsmTpyOy. B ycraHoBKax ¢
YTHIIU3AIUEH TETUIOTH BEITYCKHBIX Ta30B JU3eNel B CHCTEMY Ta30BbI-
MTyCKa BXOJAT TAKXKE YTHJIN3AIIMOHHBIC KOTIIBL.

["a30BBITYOKHOH TPyOOIIPOBOJ 00OPYAYIOT KoMIleHcaTopamu. J{ist
YMEHBIIIEHUS TETUIOBBIJICICHN B MAIIMHHOE TOMEIIEHHE TPYOBI To-
KPBIBAIOT M30JIAIIUCH, 00CCIIEUMBAIOIIEM TEMIIEPaTypy Ha UX MOBEPX-
HocTsix He Bhime 55°C. Ha puc.6.11 m3o0pakeHa NpUHIMITHATBHAS
CXeMa CHUCTEMEBI Ta30BBIITyCKAa Ha PEYHOM TETLTIOXOIE.

I"a3p1 mocne TypOOKOMITpECccOpa TIIABHOTO u3ens 6 mo TpyOoIpo-
BOJY 4 TIOCTYNAIOT B YTHJIM3AITMOHHBIN KOTEI-TIIYIINTENb 3 U ajee 1o
TpyOotpoBoay 1 oTBoAsSITCS BBEpX B aTMochepy.

BcemomoraTensHbIN U3 5 UMEET CaMOCTOSITENIbHYIO CHCTEMY Ta-
30BbIycKka. Ha ero ra3oBbIlyCKHOM TpPyOONPOBOJE HAXOJUTCSA KOM-
nencatop 7. [lepesn BeIxomoM Tra3oB B atMocdepy B dhaipmTpyde ycTa-
HOBIIEH TIymHUTeNs 2. ['a30BBITYCKHBIE TPYOONPOBOJBI TIIABHBIX U
BCIIOMOTATENLHBIX JU3EJICH MOKPHITHI U30JSAIUCH 5.

BbICOKHE CKOPOCTH ¥ MYJIbCUPYIONIUH XapakTep JABH)KCHUS BBIMY-
ckHbIX Ta30B JABC, npuBoaUT K BOSHUKHOBEHUIO 1IyMa. JJi1 CHUXKEHUS
YPOBHS 3BYKOBOT'O JIaBJIEHHS I1a Ta30BBINYCKHBIX TPyOONpPOBOAAaX yc-
TAQHABIIMBAIOT TIIYIIUTENH. BEIyCKHBIE Ta3bl COAEpkKaT TBEpPIbIC dac-
THUIBI JIOTOPAOIIETo TOIUTMBA U Maciia. OHU BBUIETAIOT B aTMochepy B
BUJIE OTJEIBHBIX UCKpP, KOTOPBIE MOTYT BbI3BaTh moxap. [lo [IpaBunam
PKO, Ha cyaax, mepeBo3sinux He(TENPOAYKThI M JIETKOBOCILIIAME-
HSIOIIHUECS TPY3hI, a TAKXKE HA TOJIKAYaX, SKCIUTYaTHPYIONTUXCS C TaKH-
MU CyJlaMH, Ta30BBIITYCKHBIE TPYOOIPOBOJBI CHA0XAOT UCKPOTaCHUTE-
nsvu. [ITymmTeny 1 iCKporacuTelu MOTyT ObITh OO heTMHEHHBIMU.
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Uro0Obl M30€KaTh CHIDKEHUS MOIIHOCTH JU3EIs U YBEIHYCHUS
YACTBHOTO PacXoja TOIUIMBA, COMPOTHBICHUE CHUCTEMBI T'a30BBINYCKA,
BKIFOYAsl YTHJIM3AIMOHHBIA KOTEN, TIYIIUTENhb U HCKPOTacUTelb, HE
momxHo mipeBbiath 3—4 klla. Mckporacutenn OBIBAIOT «CYXHMN» U
«MOKPBIMI,

2 an A
D;ID |

T

3 N
il N T s |
,L_J-K?‘\’\(l' \\\\ l %
-5 I3 K HIEH )
F ! | |
7 & & | -,
~ = i ’8
[T ] Illlri]F =
D0 ool alalal u o
i 130 25 120 15 0

Puc.6.11. [lpuHImnuansHas cHCTeMa Ta30BBITYCKa
6.3.5.1. Pacuem niowiaou ceueHus 2a306bINYCKHBIX MPYOONPO60008

[Tnomanp ceyeHus: ra3oBBITYCKHOTO TPYOONpPOBOa TT a BH O T O
2
nuzens F, ., M°, onipenensercs B 3aBUCUMOCTH OT CEKYyHJIHOTO Pacxo-
Jla ¥ IOMCTUMOM CKOPOCTH JIBHYKEHMS ra30B 1o hopmye [1]:

— geNez (aZLO +1)RT

m.o.e 36OOCFP2 ’ (651)
rae a, — CyMMapHbId Kod(h(UIIMEHT U30bITKAa BO3/IyXa MPHU TO-
peHuw;
Loy — KOJMYECTBO BO3[yXa, TEOPETUUYCCKH HEOOXOIUMOE ISt
cropanus 1 Kr TOIIIMBA, KI/KT;
R — rasoBas MOCTOSTHHASI MPOIYKTOB CTOpaHUs,
kJx/(kr K);
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T — TemmepaTypa BBIIYCKHBIX I'a30B 3a AuseneM, K;

Cr — JomycTuMas CKOPOCTh JABHXKEHHS T'a30B B TpPyOOIpo-
BOJIE, M/C;
P, — pomycrtumoe naBneHue B TpyOomnpoBoze, klla.

B pacuerax MOXHO IIPHHATH coriiacHo [1]:
—0p = 1,8+ 2,1 s n < 600 mun’;

—a, =1,3+ 1,7 gna n > 600 MUH

— Lo = 14,3 kr/kr;

— R =0,287 xx/(xkrK);

-T=573+773 K.

— Cr=130 + 45 m/c nnsa 4-X TaKTHBIX THA3ETEH;
— Cr=25+30 M/c 11 2-X TaKTHBIX JU3EIIEH;
— P,=(0,03 +0,04) 10 IIa.

[Tnomane cedeHrs] Ta30BBITYCKHOTO TPYOOMpPOBOJA BCIHOMOIATEIb-
HBIX Ju3enieit Fyy g0 M2, ompezenseTcs B 3aBUCUMOCTH OT CEKyHIHOTO pac-
XOJ1a M JIOIyCTUMOM CKOPOCTH JIBMYKEHHUS Ta30B 10 popmye [1]:

— xtl)gel Nelg (o, +DRT
o 3600C,.P, '
IInomane cedeHus: Ta3OBBITYCKHOTO TPYOONpPOBOAA aBTOHOMHBIX

2
KOTJOB F, . , M°, OIIpeessieTcsl B 3aBUCUMOCTH OT CEKYHAHOT'O pacxoza
¥ JIOIyCTUMO# CKOPOCTHU JBHKEHHMs ra30oB 1o hopmyste [1]:

_ aZKBaKRTK
" 3600C 4P,
B pacue€Tax MOXXHO IIPUHATH COI'JIaCHO [1]
— O = 1a2 - 1,35
— C]"[(: 20+25 M/C,
- T,=423 +573 K.

(6.5.2)

(6.5.3)

6.3.5.2. Pacuem emecmumocmu Kopnyca 2ayuwiumens

BrIcokue ckopocTH M MyNbCUPYIOIUN XapakTep ABM)KEHUS BBIITY-
CKHBIX Ta30B JABHUraTelled NPHUBOAST K BO3HUKHOBEHMIO IIyma. Jlis
CHIDKEHHS YPOBHS 3BYKOBOTO JIaBJICHUS Ha Ta30BBITYCKHBIX TPYOOIpO-
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BOJ[aX YCTaHABJIMBAIOT TJIYIIUTENN. BhIMyCKHBIE ra3bl COAEpKaT TBEP-
JIbI€ YAaCTHIIBI JOrOPAIOIIEro TOIMBa U Macia. OHH BBUIETAIOT B aTMO-
cepy B BHIE OTACIBHBIX UCKP, KOTOPBIE MOTYT BBI3BATh Mmoxap. [1o-
3TOMY Ta30BBIYCKHBIE TPYOOIPOBOABI CHAOXKAIOT HCKPOTACHUTEIISIMH.
[JIymMrend 1 UCKPOTacUTENd MOTYT ObITh 00beauHeHbl. Vckporacu-
TeaM OBIBAIOT «CYXHMH» U «MOKPBIMH». B «CyXHX» HCKPOTaCHTENSIX
WCKpPBI 3aJIeP)KMBAIOTCS B KOPITYCE 3a CYET LEHTPOOEKHON CHIIBI, a B
«MOKPBIX» TacsATCs BOJIOM.

BMmectumocTts V. KopItyca TIYIIUTENS C «CYXHM» HCKPOTaCHTEIEM
onpenensercs o popmyire [1], m>:

— JJI TJIAaBHOT'O ABUT'aTCJIA

V.. =(06+074)-10°N,,; (6.5.4)
— JJIs1 BCIIOMOT'aTCIIbHBIX I[BHFaTCJIeﬁ
V., =(06+0,74)-10°x.N! . (6.5.5)

BumecTuMocTs V,, KOpIyca TIyIIMTENs, M°, ¢ «MOKPBIM» HCKPOTa-
cureneM omnpeaensercs o Gopmyne [1]:
V,=V.1(2,5=+3). (6.5.6)
Ha Cyaax C YTWIM3alUOHHBIM KOTJIOM HOCHCHHI/Iﬁ MOXET OIHO-
BPEMEHHO BBIMONHATH (DYHKIUH TIYLMIATENS U HCKporacutesst. ToiIbKo
Ha Cy/lax, MepeBO3AIMX He(TENPOLYKThI M UMEIOIINX YTHIH3AIHOH-
HBIN KOTCII, 00s13aTELHO YCTaHaBJIMBAIOT HE3aBUCHUMbIC UCKPOT'aCUTC-
JIH «MOKPOTO» THIIA.

7. PesxxuMbl padoThl CyA10BBIX JHEPreTHYeCKUX yCTa-
HOBOK

7.1. Knaccudukanus pes;kuMoB

CynioBble 3HEPreTHYEeCKrUe YCTAHOBKH PabOTalOT B Pa3IMUHBIX YcC-
JIOBHSIX, KOTOPBIE XapaKTEPU3YIOTCS SKCIUTyaTalluOHHBIMU PEXKIMaMHU.

BaxxneHmmMy 3KCIUTyaTallMOHHBIME PEXKUMaMHU CUUTAIOT XO/IOBBIE,
MaHEBPOBBIE, CTOSHOYHBIE U aBapUitHBIE.

Xom0BbIE pEeXUMBI - 3TO pexumbl COY IpH IBHKEHHM CyIHA Ha
caMOM MaJjiOM, MaJIOM, CPETHEM M IOJIHOM XOJaX IMPH Pa3INYHBIX yC-
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JIOBUSIX TUIABAHHSA: TIPU XOJIE C TPY30M U IOPOXKHEM; Ha TIIyOOKOI BOJE;
MEJKOBOIbE; B Y3KOCTIX M KaHalaxX; B CHOKOWHYIO M IITOPMOBYIO TO-
rolly; Ha IPAMOM Kypce WM MPHU HUPKYIISALHHN.

B mpaktuke skcruryaraiun COY pexuMbl, OCYLIECTBIAEMbIE HA
npsSIMOM Kypce CyZAHa, Ha TIyOOKOW BoJie B THXYIO MOTOAY MpPU HEH3-
MEHHOM IIOJIO)KEHUH OPTaHOB YIIPABIICHUS TIIABHOW YCTaHOBKOH, yc-
JIOBHO OTHOCATCS K YCTAaHOBUBIIMMCS. Bce Ipyrue pesknMBl sSIBISIOTCS
HEYCTaHOBHUBIIUMHUCH.

MaHeBpOBbIE peKUMBI COCTOAT U3 PEKUMOB CHEMKH C SIKOPS, CTpa-
TUBaHMs CylHA C MECTa M Pas3srOHA, U3MEHEHHs CKOPOCTH IBWKCHU,
peBEpCUPOBaHUs TPEOHOTO0 BUHTA M TOPMOKEHHS CYAHA. DTH PEKUMBI
HEYCTaHOBHBILIHECS.

CTostHOUYHBIE PEKUMBI TOAPA3IEIAIOTCA Ha PEXKUMBI C BBIIIOITHEHH-
€M MIOrpy304HO-Pa3rpy304HbIX Onepanuid 1 6e3 Mponu3BOICTBA UX.

HcToYHUKOM SHEPTUN Ha CTOSTHOYHBIX PEKUMax MOTYT OBITh CyI0-
BbI€ JIU3€IIb-T€HEepaToOpbl UK Oeperosasi SHEProceTh.

CrenmanbHble peKHMBI XapaKTepHBI A CYIO0B CIENUATBHOrO Ha-
3HAYEHUs (IPOMBICIIOBBIX, JHOYTIYOUTEIBHBIX, TOKAPHBIX | T.1.). [1o-
TpeOHOCTh B SHEPTUU 00ECIEUNBACTCSA KaK TJIaBHBIMHU, TaK U BCIIOMO-
raTeJbHbIMU YCTaHOBKAMH.

ABapHilHBIE PEXUMBI BKIIOYAIOT PEXHMBI BOZHUKHOBEHHS IT0Ka-
POB Ha CyJHE WK OllacHOCTH 3aromuieHus. Ha stux pexumax pabora-
I0T COOTBETCTBYIOLIVE aBAPUHHBIE U BCIOMOTaTENIbHBIE MEXAHU3MBI.

ITpu npoextupoBannu COY ¢ menpio noadopa BCIOMOTaTeNbHON 1
ABAPUHHOM D3JIEKTPOCTAHLMKA PACCUHUTBHIBAIOT UX MOLIHOCTH JUIsSl pas-
JIMYHBIX IKCIUTYaTallMOHHBIX PEKUMOB.

7.2. PadoTa nBurateis M rpe0HOr0 BUHTA HA XOAOBBIX PeKH-
Max.

B cynoBBIX ycloOBUSX KPYTALIMH MOMEHT WJIM MOIIHOCTh JIBUTATE-
5, COETUHEHHOTO MEXaHMYECKOU mepenadeii ¢ rpeOHbBIM BHHTOM, U3-
MEHSIETCS] 110 BUHTOBOW XapaKTEPHUCTHKE, a MapaMeTpsl pabouero mpo-
necca I'COVY 3aBHCAT OT 31EMEHTOB M THAPOAMHAMUYECKHUX YCIOBUI
paboTHI BUHTA.

PaccmotpuM coBMecTHYIO paboTy KOMIDIEKCAa HEMOCPEICTBEHHOMN
nepeaayy Au3eib - TpeOHOW BHHT MPU JABWKEHUHU CyOHA C TPY30M U
NOPOXXHEM, NPH TOJKAHUM WM OYyKCHPOBKE CYyJIOB M COCTaBOB, Ha
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HIBAPTOBaX, MEJIKOBOJIbE, B KaHAJIax U MU MapuuaibHoil paboTte rped-
HBIX BUHTOB.

Ha puc. 7.1. coBMeIieHbl BHEIIHAS OrpaHUYHUTENbHAs XapaKTepH-
CTHKA AW3ENS IO KPYTAIIEMY MOMEHTY (BBEPXY) U BUHTOBBIE XapakKTe-
PUCTMKM TpPHU PaA3IUYHBIX YCIOBHUSX IUIABaHUS BOJOW3MELIAIOIIETO
CyIHa.

XapakTepUCTUKHU KOMIUIEKCAa AW3€ENb Iepenada-rpeOHoil BUHT mpu
TUTABaHUU CyJIHA C PA3NIMYHON HArpy3KOH.

Ha pucynke kpuBbie a, b, ¢, d - BUHTOBBIC, COOTBETCTBYIOIIUEC
IIBAPTOBHOMY U OYKCHPOBOYHOMY PEKHMMaM, CBOOOJHOMY XOAY CyIOHA
B IPy3y U TIOPOXKHEM.

1 - orpaHnuYUTENBHAS TIO TEIUIOTEXHUYCCKUM T1apaMeTpam;

2 - OrpaHUYUTENbHAS IO KPYTSLIEMY MOMEHTY M=Cconst;

3 - perymsTopHas.

Touka 4 COOTBETCTBYET YCTAHOBUBIIEMYCS HOMHUHAIBHOMY PEXKHU-
MY C 3aJJaHHOH CKOPOCTBIO CyJIHA MPH MOJTHON 3arpy3Kke Ha IIyOoKoil u
CIIOKOMHOU Bozie. B 3T0l Touke nepecekaroTcss HOMUHAIbHAsI BUHTOBAs
¢ W OTPaHHYHTENBHAS [0 KPYTSIIEMY MOMEHTY 2 XapaKTepUCTHKU JIU-
3ens. [Ipu xonme cyaHa NMOpPOKHEM COIMPOTUBIIEHHWE BOJBI €r0 JBHKE-
HHUIO CTaHET MEHBIIE; MOMEHT M MOIIHOCTh, MOTpeOsieMble TPeOHBIM
BHHTOM, OTIPEACIISIOTCS BUHTOBOM XapaKTepUCTHKOM d.

N30bITOK 3HEPrUM AU3ENs B 3TOM cilydae OyJIeT pacXoJ0BaThCs Ha
YBEJIMYEHHE YaCTOThI BPALICHUS TPEOHOr0 BUHTA, YTO MOXKET IIPUBECTH
K Ieperpyske nu3ens 1o MomHoct B Touke C. Ho B 3TOoM cityyae nBu-
rarenpb OyaeT paboTaTh MO PEryJIATOPHOHN XapakTepucTuke 3 u padoyast
Touka nepemectutcs B C;. O01acTh MEXTy BUHTOBBIMH XapaKTepUCTH-
Kamu ¢ ¥ 0, sBisieTcst 001acThi0 pabOoThI TIIABHOTO JABUraTells IPH pas-
JIMYHOW 3arpy3ke cyAHa. B mpsMoil 3aBUCMMOCTH OT 3arpys3kd CyJHa
HaXOAWTCS €ro BOJOM3MeIeHne. B mpakTuke 3KcITyaTaui XapakTep-
HO COXpaHEHHE MOCTOSIHHOM CKOPOCTH Cy/JHA OT €ro 3arpy3kH, IMo3To-
My MO aIMHPalNTeHCKOi (popMyse MOKHO MOJIYYHUTh NPUOIMKEHHBIE
BUHTOBBIE XapaKTEPUCTUKU MPH IMOCTOSHHOW CKOPOCTH CyJHA, TO3BO-
JSIOIIME BBIOMPATh pekuM paboTel 'COY B 3aBHCHMOCTH OT €€ 3a-
TPY3KH.




rue Dx - TEKyIIlee BOJIOM3MEIIEHNE CYy/IHA, TIPU KOTOPOM ISl CKO-

poctu V = const TpedyeTcst MOIHOCTh P1X .

)

M>Mey
M=y

M <M

P=Pes

Pri<Py
Pr<Pey

PPy

0 [ nomn m

PucyHox 7.1. XapakTepucTHKH KOMIUIEKca JU3eib epeaada-rpeOHoil BUHT pu
IUIaBaHUH CyJIHA C Pa3IM4YHON HArpy3Kon

Tonkanue nian OyKCHPOBKA CYyIOB U COCTABOB SIBJISIETCS CHELIUAIIb-
HBIM (i OyKCHUpPOB-TOJNKAadeH, CaMOXOITHBIX Oapik, paboTaromux c
NPUCTABKOK M T.II.), TMOO CIIydalHbIM (4711 TPAHCHOPTHBIX CYJOB) pe-
KUMOM paboThl. B mepBoM citydae Harpyska JABUTaTelsl IPH TOJKAHUU
WM OYKCHPOBKE YUUTBIBACTCS €lle MPH MPOSKTUPOBAHUN dHEpPreTHYe-
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CKOM ycTaHOBKH. Bo BTOpoM ciydae mpu OyKCHPOBKE TSXKEIIOTO COCTa-
Ba BO3PACTaeT COMPOTHBIICHNE BOJIBI IBM)KEHHUIO CYAHA U PEKUM pado-
Thl TPEOHOTO BHHTA MOXET NPHUBECTH K IMEpPerpy3Ke IBUIaTelis, 4TO
notpedyeT nepeBosa ABUrarens Ha paboTy IO YaCTHUYHOMN XapaKTepu-
CTHKE W OTPaHWYEHUs 4acTOTHl BpalieHus ero mana. [Ipu pabote mo
TSDKEJIBIM BHUHTOBBIM XapaKTE€PUCTHKAM IH3€]b HE MOXKXET Pa3BHUBAaTh

HOMUHAJIBHYIO YaCTOTY BpallCHUA nln 1 MOIIHOCTB P

' » T-K. JUISL OTOTO
B IIEPBOM CIIy4yae ero HeoOXO0IMMO 3HAYMTENNBHO MEePErpy3uTh 110 MOTII-
HOCTH (TOYKa B, ), a BO BTOPOM CIlydae - M0 MOMEHTY (Touka By).
CosmectHast padora 'CDY ¢ rpeOHbIMM BUHTaMU TIPU JBHKCHUU
CylHAa TIPOTHB BETpa, NPU BOJIHEHUH, OOpaCTaHWH IOJIBOJHON YacTH
KOpITyca M U3HOCEe OOIIMBKU OyJeT aHaJOrm4HON paccMoTpeHHoH. Ca-
MBIH TSXKEJBIA PEXKUM — 3TO IIBAPTOBHBIN, B IKCIUIyaTallUU JTU3EIb
MOJKeT paboTaTh Ha pekuMax, OJU3KHUX K MIBAPTOBHBIM, IIPH TPOTAHUHU
CyZHa C MECTa, PEBEPCUPOBAHUH, BO JbAAX, IpU CHATUMU ¢ Menu. Hau-
OoJblas yacToTa BpalleHHUs Baja, MPU KOTOPOil MoeT paboTaTh Iu-
3eJb Ha IIBapTOBAxX, onpeneiseTcs Toukod D mepeceueHus BUHTOBOM
XapaKTePUCTUKH a C BHEITHEH OTPaHWYUTEIHHONW XapaKTePUCTHKON 2

no Momenty (M, =const) wm toukoit D; nepecedenus xapakrepu-

CTHUKH a C OTPaHWYHUTEIHHON XapaKTepUCTHKOW 1 mo TemyoBoMmy Ha-
npspkeHnto. TIpy MIaBaHuM Ha METKOBOIBE BO3PACTAET COMPOTHBIICHHE
BOJIbI JIBIKEHHIO CyJIHA B 3aBUCHMOCTH OT CKOPOCTH TOTOKa BOJIbI H
rinyounsl (apBatepa B 4 pasa, M0 CPaBHEHHIO C CONPOTHBICHHEM Ha
riyooko#t Boje. ['myOokas Boja — 3TO KOTJa OTHOIIECHHE TIyOWHBI
dbapsarepa k ero ocazake 6osee 15. IIpu IBHKESHUHU CyIHA HA MEIKOBO-
JIbe W OrPaHUYCHHOW IIUPHHE CYI0BOTO Xoja HaOmromaercst mudde-
PEHT Ha KOPMY, 33 CYJHOM 00pa3yeTcsl BOJIHA U MOSIBJISETCS MOBBIIICH-
Has BUOpanus kopryca. UtoOsl He Meperpy arth ABUraTeib, HA MEIKO-

BOZIbE CHIKAIOT €TI0 YacTOTy BpamleHus 10 N, , cM. puc. 7.2,

B mpouecce skcmimyaTanuy SHEPreTUYECKHMX YCTAHOBOK HHOTIA
BO3ZHUKAIOT CHUTYyallld, KOTJa TpeOyeTcss BBIBOJA OJHOTO WM HECKOJb-
KHUX JIBUTATelel, win rpeOHBIX BUHTOB. lIpu aToMm, Hampumep mpu BBI-
BOJIE OJJHOTO BHHTA ABYXB&JIbHOH YCTAHOBKH, CONPOTHBIEHHE BOJBI
JOBIDKEHUIO CyIHA, MpUXoAsAlieecs Ha paloTaromuid TrpeOHOW BHHT,
YBEIMYMBAETCA, T.K. K CONPOTHBIEHUIO KOPITyca CyJHa MPUOaBISIETCS
COIIPOTHUBIICHUE 3aCTOINIOPEHHOT0 BUHTA R, M CONPOTHBICHHE OTKJIO-
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HEHHOro repa pyis R,. 31ech BaKHBIM SBJISETCS ONpE/ENICHUE Ipe-
JICIBHO JIONYCTUMOW MOIIHOCTY W YacTOTHI BpallleHHs Bajia paboTaro-
mux riaaBHbIX asurarenaci. Ecou 'CDY cocTouT M3 HECKOJILKUX BU-
raTefieil U BHHTOB X, M3 KOTOPBIX X, - BBIBEICHO W3 NEHCTBUS, CyM-
MapHBIH A3PPEKTUBHBINA YIOP B MapIHaTLHOM PEXUME paOOThI BUHTOB,
KaK (PyHKITUIO CKOPOCTH IBWXKEHHS CyaHA V, MOXHO NMPEACTaBUThH BBI-
pakeHUEM:

P

P |

Pr |-

0 Ny
Pucynok 7.2. XapakrepucTHKa COBMECTHOH pabOTHI KOMILIEKCA TU3EIb-
nepeaya-rpeGHON BUHT Ha MEJIKOBOJBE:
1 - BUHTOBas XapaKTEepUCTHKA HAa MEJIKOBOJIbE; KPUBAs 2 - OTPaHUYHUTEIIbHAS
XapaKTepHUCTHKA; 3 - BUHTOBAs XapaKTepHUCTHKA Ha TITyOOKOH Bojie

(x, —x,, P papy = X P, X -AR_, + AR,
rae P - 5 GEKTUBHBIN YIIOP KaXIOTO M3 OCTABIIMXCS B JEM-

e napy
CTBHHM T'peOHBIX BUHTOB B NMapUUAILHOM pexkume, KH;
- 3 EeKTUBHBIA YNOP Ka)KAOro rpeOHOro BUHTA MPH padoTe

e yn

BCEX rpeOHBIX BUHTOB, KH.
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OcraBiyiecsi B 9KCIUTyaTallMd rpeOHbIC BUHTBHI pabOTAIOT MO YTs-
JKEJICHHOI XapaKTepPHCTHKE U HE MOTYT Pa3BUBAaTh HU YaCTOTHI Bpallle-
HUS, HI MOIITHOCTH, COOTBETCTBYIOIICH HOMUHAJIBHONW XapaKTEPUCTUKE
2 (cwm. puc. 7.3).

W3 pucyHka BHIHO, YTO JOIYCTUMBIC B JKCIUTyaTallMd 4YacTOTa
BpAIEHHs] ¥ MOIIHOCTB JIBUTATeNs, padOTAIOIIETro B MapIuaIbHOM pe-
KMME TI0 YaCTHYHOW XapaKTEPUCTHKE 5, ONMPEAENSIOTCS IMOJI0KEHHEM
TOYKH B TepecedeHHs OrPaHUYUTEIbHON XapaKTEPUCTUKHU IO KPYTS-
IIeMy MOMEHTY 6 ¢ yTsDKeJIeHHO# XapakTepucTukoil BunTta 1. Y npura-
TeNnel ¢ HaJIyBOM OTPAaHMYHMTEIILHOH SBISETCA XapaKTEPHUCTHKA II0
TEIJIOBOMY HANpsDKEHUIO 3, 4yTO 00yCIaBIMBaeT HEOOXOJUMOCTh 3HA-
YUTCJIBbHOTO YMCHBIICHUA pa3BHBa€MOI>'I JABUTaTCJIEM MOIIHOCTHU U 4HacC-
TOTHI BpamieHus Bana. Yepe3 Touky C NMPOXOIUT YaCTHUHAS XapakKTe-
pucTHKa qBUTaTeNs 4.

P

Pu

P

Pr

0 My g Ty Ty
Pucynok 7.3. XapakTepHucTHKa COBMECTHON pabOThI KOMILIEKCA TU3Eb-
nepenaya - TpeGHOI BUHT IIPU MOPIHATIBHOM paboTe BUHTOB.

PaccMoTpuM MaHEBpPOBBIE PEXHMBI CYIOBOTO KOMIUIEKCA TIPH
CTparMBaHWM CyJKa C MecTa W pasroHe. [Ipm crTparmBanmy cyaHa c
MecTa [JIaBHbIE JABUraTeNls B Hayajue paboThl [IPEOJI0JIEBAIOT CONPOTUB-
JIEHWE BOJIBI €r0 JBWKEHHIO, AHAJOTMYHOE CONPOTHBIICHUIO HAa LIBap-
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TOBHOM pexkuMe. Touka a mepecedeHus] mBapToBHOH V=0 H peryis-
TOPHOHM 2 XapakTepUCTHK (CM. puc. 7.4) omnpeaenseT MOITHOCTb U Yac-
TOTy BpAIlEHUs Bajla ABUraTeis M rpeOHOTO BHUHTA HEMOCPEACTBEHHO
nocie mycka gsuratens. Yepes TOUKy ¢ NPOXOAUT YaCTUYHAS XapaKTe-
puctuka 8. [Ipu pabote nBuratensi cOMpOTHBICHHE HAYMHACT yBEJIH-
YMBATHCS, U OHO HAYMHAET IepeMenIaThcsi. BUHTOBas xapakTepucTuKa
oOneryaercs, Harpy3ka JBUIaTels MajaeT, a 4acToTa BPALICHUS Baja
YBEIIMUMBACTCS TI0 3aKOHY PETYSTOPHON XapaKTepUCTUKHU A0 TeX Iop,
noka He OyJeT JOCTUTHYT PEXXHUM, COOTBETCTBYIOIINI TOUYKE € HA BUH-
TOBOW XapaKTePUCTHKE HOMUHAIBHOTO peKIMa 6.

P

Pr

o
Ny y, y

Pucynok 7.4. XapakTepucTHKa COBMECTHON pabOThI KOMILIEKCa TU3ENb-
nepezaya - TpeOHON BUHT IPH CTPAarMBaHUU C MECTa M Pa3roHe CyaHa

CkopocTh XOJla OIpENeNnseTcss IOJIOKEHUEM XapaKTePUCTHKH
V,=const, nmpoxosiiieii 4epe3 TOYKy b, a mojaya TOIUIMBa - YaCTHYHON
xapakrepucTukoi 11, mpoxonsiiei yepes 3Ty ke Touky. [ns ocymecT-
BJICHUS] Pa3rOHa CyIHA PYKOSTKY YNPaBJICHHUS BCEPEKUMHBIM peETyJisi-
TOPOM JIBUTaTelIsl IEPEMEIAIOT B CTOPOHY YBEIUYEHUS [T01a4H TOIUIH-
Ba. /IBurarens nepexoAuT Ha paboTy MO PEryISITOPHON XapaKTepUCTH-
ke 3. DTOT MmpolecC CoBepIIAeTCs OBICTPO M MOIIHOCTh, YacTOTa Bpa-
IIEHNA Baja JIBUTaTelsl U3MEHSIOTCS 10 TOUKH ¢ 10 KPUBOM, COOTBET-
CTBYIOIIEH HadaIbHOW cKopocTh Xona cyaHa V,. [lo mepe pasrona Ha-
Tpy3Ka ABUTaTCJIA CHUIKACTCA, a 4YaCTOTa Bpalll€HUA €ro BaJla YBEINYN-
BaeTCA 10 3aKOHY PETYJISATOPHON XapaKTEpPUCTHKH 3 JI0 TEX IOp, MOKa
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HE YCTAHOBWTCS IOCTOSHHAs CKOpPOCTh V3 Ha peXUME HOMHHAIBHON
BHHTOBOU XapaktepucTuku 6 (Touka d). TTomaya TomaMBa B JaHHOM
ClTy4ae TMPOUCXOANUT MpU paboTe JABHUTATENsl Ha YACTHIHOW XapaKTepH-
cruke 10 (touka d). Ecim 3Ta CKOpOCTh ABMKEHHS CyIHA HEIOCTATOY-
Ha, TO MPOIIECC Pa3TOHA MOBTOPSIOT A0 AOCTHKEHUS KeJIaeMOi CKOpo-
ctu, Harpumep V4 (Touka f).

IIpu 3KCTpEeHHOM pa3roHe CyAHA, PYKOSTKA BCEPEKUMHOTO PETyIIs-
TOpa JBHTAaTelNs Cpa3y YCTAHABIMBACTCS B IOJOXKCHHE PETYISTOPHON
XapaKTePUCTHUKH, COOTBETCTBYIOIEH 3TOM CKOPOCTH, HAPUMED B TOY-
Ke A HOMHHAIFHOTO peXuMa. B JaHHOM ciydyae mpu CTparmBaHHU C
MecTa, MOLIHOCTh M YacTOTa BpallleHHs Bajla JABUTATENsl OyIyT Bo3pac-
TaTh MO KpUBOW, Ou3kor k V=0 -mBapTOBHOMU 70 BhIXOJa B TOUYKY 9
Ha BHemrHel xapaktepuctuke 1. JlampHeiiee Bo3pacTaHne MOITHOCTH
JBUTATENs] M YacTOTHl BpAICHWS €ro Bajia Oy[eT MPOUCXOIUTH II0
BHEIIHEH xapaktepuctuke 1 mo Touku A. [Ipu 3KCTpeHHOM pa3roHe

CyaHa ABUTaTCJib 4aCTb BPEMCHU 6YI[6T pa6OTaTI) B PCKUME NEPETPY3-
Pe kBm

600

450

00

0

21 aw 000 200 0 —

Pucynok 7.5. XapakTepucTHKa peKUMOB pabOTHI TJIaBHBIX ABUTATENEH pH
BBIXO/I€ Ha KpbUIbS TeIUIoxoaa Tumna «Pakeray

KH{, TaK KaK B IPOLIECCE pa3srOHa ero TEIUIOBBIE U MEXaHUYECKUe mapa-
METpBl BBIMIYT 3a IMpelesibl BHEIIHEH OrpaHHMYUTEIbHOW XapaKTepu-
ctuku 5. Hambosee BeposiTHA Tieperpy3Ka TJIaBHBIX JIBUTATENCH CKOPO-
CTHBIX CyJIOB IIPH OBICTPOM MX pa3roHe M BBIXOJAE HA MOJBOJHBIE KPbI-
7bst (cM. puc. 7.5.). UTOOBI HCKITIOYUTD MEPETPy3Ky ABHIaTENsl, pa3roH
CyJIHa TIPOM3BOAAT MOCTENEHHO, cTyneHdaTthiM MeTomoM. Ha CIIK me-
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Jeco00pa3HO yCTAaHABJIMBATH PETYISITOP ONTUMAIBHOTO pa3roHa, orpa-
HUYUBAIOIIUN WIHM MPEAOTBPAIIAIONINI Meperpy3Ky IJIaBHBIX JABUTATE-
JIei B IepHo]] BEIXOAA Cy/THA Ha MTOIBOAHBIE KPBUIBS.

3nech kpuBas 1 - BHENIHSS OTpaHUYUTENbHAS XapaKTepUCTHKA; 2 -
BHEIIIHSSI XapaKTePUCTUKA MAaKCUMAIILHOW MOIIHOCTH; 3 - YYaCTOK IIe-
pErpy3Ku; 4 -BUHTOBAS XapaKTEPHUCTHKA.

7.3. O0001meHHbIe XapaAKTEPUCTHKY Iu3eIei

Ilepenava Bparmaromero MOMEHTa M MOIITHOCTH TJIABHOTO JBUTATE-
JIS1 IBYDKUTEITIO MOKET OCYIIECTBISATHECS HEMOCPEICTBEHHO BaJIOMPOBO-
oM (TIpsiMasi WM HEMOCPECTBEHHAs Mepeaaya) WK Yyepe3 IIPOMEeKY-
TOYHOE 3BEHO - Mepeady W BaJIONMpoBOA. Bup mepemaunm 3aBHCHUT OT
TUNA CynHa, ero HazHaueHus, tuna ['COY wu nBuwxutens. I'maBHbINA
JABUTIaTCllb, COGILI/IHGHHLIfI C ABHMXXUTCIIEM, SABJIACTCA NCTOYHHUKOM aHep-
TUU JBUKEHUS CYJHA B CIOXKHOM KOMIUICKCE JBUTATENb Mepenada -
JBIKUTENH - KOPIYC CYAHA, JIEMEHTH KOTOPOTO B3aHMOCBSI3aHBL. Y C-
JIOBUSA COBMCCTHOfI pa6OTI)I JABUTIaTCIIA, nepe)latm U OBUXHUTECIISA OHpC-
JCIIIHOTCS E)KCHJ'IyaTaHI/IOHHI)IMI/I XapaKTepI/ICTI/IKaMI/I. OCHOBHLIMI/I 3KC-
TUTyaTallHOHHBIMU XapPaKTEPUCTUKAMHU JBUTATENS SBISIOTCS CKOPOCT-
HBIE U Harpy304HEIE.

Harpy3ounsie XapakTepUCTUKHU MOKA3bIBAIOT 3aBUCUMOCTH IKOHO-
MHUYECKHX M IKCILTyaTAl[MOHHBIX MapaMeTPOB OT HArPy3KH JBUTATEISA
MIPH TOCTOSIHHOW YacToTe BpaileHus Bajia. [lo Harpy3o4Ho# xapakre-
pucTHKe paboTalOT TOJBKO TU3EIb-TEHEPATOPHI.

CKOpOCTHBIC XapaKTEPUCTUKK MPEJCTABIIAIOT COOOH 3aBUCHMOCTH
HSKOHOMHYECKHX ¥ HKCIUTyaTallHOHHBIX MAapaMeTpOB JBHUTATEINs OT Yac-
TOTHI BpAIEHHs €ro Baja (WM CKOPOCTH XOJa CyAHa). | aBHBIN NBH-
raTejib - JBWXKHUTEIb pPa00TAIOT IO CKOPOCTHBIM XapaKTCPUCTHUKAM.
CKOpOCTHBIE XapaKTEPUCTUKU MOAPA3AEISIOTCS Ha BHEIIHUE U BUHTO-
Bblc BHeEmIHsIs XapakTepucTuka — 3TO 3aBUCUMOCTb SKOHOMUYECKUX U
BKCHHyaTaHI/IOHHBIX HapaMeTPOB ABUTATEIISA OT 4aCTOTHI BpaHIeHI/ISI €ro
Bajia MpU HEM3MEHHOM IOJIOKEHUH OpraHa ynpasienus. Ee ctpost nns
MaKCHUMaJIbHOM, HOMUHAJIBHOH M HECKOJBKUX JIOJEBBIX MOIIHOCTEH,
COOTBGTCTBYIOH_H/IX YaCTUYHbIM Hany3KaM.

BI/IHTOBI)IMI/I XapaKTepI/ICTI/IKaMI/I TJIABHOT'O ABUTATCIIA HpI/IHHTO Ha-
3bIBaTh 3aBUCMMOCTH MOIIHOCTEH M BpalAIOLIUX MOMEHTOB, Pa3BU-
BaeMbIX JIBUraTelIeM, OT YaCTOThI BPAIICHUS BaJjla IPU MOJOKEHUH Op-
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raHa ympasiieHHs, 0O€CIeYHBaIOIEeM PaBEHCTBO MOIIHOCTEH, MOJBe-
JCHHOW K rpeOHOMY BHHTY M moTpebnsiemod uM. Ha puc. 7.6. mpuse-
JleHbl 00o0meHHsIe XapakTepuctuku [IBC.

aNel 0 Mel

Mie max
Mey -
Me:

0 Nimn ns n %'7/"21 ¥ Nimn Ntz My Mimax

Pucynok 7.6. O600mmeHHbIe Xapakrepuctuku JIBC:
a - 110 MOIITHOCTH; O - IO MOMEHTY

1 - MMHEMaJIBHO YCTOWYMBAsI 4acTOTA BPAIIEHHUS; 2 - OTpaHUINTENIbHAsl XapaKTe-
PHCTHKA 110 KPYTAIIEMY MOMEHTY; 3 - BHELIHS XapaKTePUCTHKa MAaKCUMAJILHON MOIII-
HOCTH; 4 - BHEIIHSIS XapaKTepPUCTHKa HOMHUHAIBHOH MOIIHOCTH; 5, 6 - YacTHYHbBIE Xa-

PaKTEPUCTHKHY; 7 - OTPAaHUYHTENbHAS XapaKTEePUCTHKA 10 TEIIOBOH HAIPSHKEHHOCTH;
8, 9 - perymsaTopHbIe XapaKTepUCTUKN HOMHHAIBHON 1 MakcUMalbHO# MomHocTy; 10 -
XapaKTepUCTHKA JUTUTEIbHOW MUHUMAaJIBHON MOIIHOCTH; 11 - BUHTOBAsI XapaKTepUCTH-

Ka.

8. O0mue noJ0KeHNs U MOPSIAOK BbINOJTHEHUS KYP-
COBOI0 NPOEKTA

KypcoBoii mpoekT momoraer 3akpernutb W 0O0OOIINTH TeopeThye-
CKHME 3HAHWs, TOJNYYEHHBIC CTYACHTAMH TpPU W3YYCHUH AWCIUILIAHBI
«OKCIUTyaTanysi CylOBBIX IHM3ETBHBIX YCTAHOBOK», JaTh IIPAKTHYECKUE
HAaBBIKM TIPOEKTHPOBAHMSl CYIOBOM JHM3EIBHOM YCTAHOBKM Ha CTaAuH
SCKM3HOTO IPOEKTa Ul 33JaHHOTO THIa cynHa. B coctaB KypcoBoro
NPOEKTa BXOAUT TIOSICHUTENIBHAS 3aIlCKa C pacyeTaMu, O0OCHOBBIBAIO-
IIUMH BBIOOP OCHOBHBIX MEXAHW3MOB MAILMHHOTO OTIENICHHS, YSPTEKEH,
CXeM U rpaduKoB.
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8.1. Yka3zanus K 0(popMJICHHIO MOSICHUTEIbHOM 3aNIMCKHU M rpa-
(pnyeckoit yactu

[NosicHuTenbHas 3ammcKa JOJDKHA OQOPMIISTHECS B COOTBETCTBUH
¢ neiictBytomuvu ['OCTamu. B 3ammcky B yka3zaHHOW IOCIeOBa-
TEJIBHOCTH BXOMAT: TUTYJBHBIN JIMCT; 3aJaHHE Ha KYPCOBOH IPOEKT
(tabm. 8.1); coxepikaHuWe; BBEICHHE, pPa3leibl, COOTBETCTBYIOIIHE
pa3pabarsiBaeMON TeMe; 3aKJIIOU€HHE; CIHMCOK HCIOJIb30BaHHBIX
WCTOYHUKOB, NMPUIOKeHHs. BBeaeHue, 3akioueHne 1 CICcOK UCTIONb-
30BaHHBIX HMCTOYHUKOB HE HyMepyroTcs. TpeboBanus mo odopmiie-
HUIO TOSICHUTENIBHON 3alMCKU M Ipad)nIecKoi YacTu MPeICTaBICHBI B
METOJUYCCKOM YKa3aHUHN «OCHOBHBIE TpeGOBaHI/ISI K AUIIIIOMHBIM
MPOEKTaM U UX 0()OPMIICHHUION.

I'padmueckas gacte KypcoBoil pabOTHI COCTOHUT B 00IEM oObeMe
u3 1Byx nmctoB ¢opmata Al m A3 u odopmisieTcss B COOTBETCTBHH
¢ 'OCTawmu. IlepBriii uepTex — ruiaH MamumHHOTO nomerenus (MII)
(Bux cBepxy) ¢opmata Al — B COOTBETCTBUU C PEKOMEHAAIMIMHU
PYKOBOAMTEIIS AUIUIOMHOTO [TPOEKTA.

[Imar MII BeruepumBaercs B Macmrade 1:25 wmm 1:50. Ykazats
HyMepaluio ImnaHroyroB u pasmepenuss MII. OtnenbHble MexaHU3-
MBI ¥ obopynoBanue MII u3o0paxkaloT B O4YepTaHUSIX, 1O BO3MOXK-
HOCTH OJIM3KMX K HaTypaJbHBIM, HO 0e3 ocoboil nerammsaumu. Kon-
TYpbl MEXaHH3MOB W 00OpyAOBaHUs OepyTcs M3 KaTajoroB — CIIpa-
BOYHHUKOB, aJIbOOMOB O0OPYAOBaHUS, MHCTPYKIMH IO IKCIUTyaTalluu.
Ha ueprexxe MII takxe 10DKHO OBITH YKa3aHO pa3MELEHHE ITYCKOBBIX
¥ TU(HOHHBIX OAIJIOHOB, ITUCTEPH PACXOIHBIX M OCHOBHOTO 3amaca To-
IIMBa U Macjia, paCipeaACIMTCIIbHBIX HIUTOB U T. 1.

B npaBom BepxHem yrimy uepreka MII npuBogurcs Tabnuua
«OCHOBHBIE TEXHUYECKUE XaPaKTCPUCTUKH CyTHAN.

Br160p BapHaHTOB 3alaHuUs BBIOIHICTCS 110 HOMEPY TPYIIIbl 00Y-
yaromerocs u mnocieaneil mudpe mmdpa crynenyeckoil 3auetku. Ho-
Mep TPyYIIbl yCTaHABIMBAETCS B 3aBUCHMOCTH OT HayaJbHOH OYKBBI
(amuuu cTyeHTa:

A,B,E, X, JI,M, D, K, I, ® — 1 rpymma,

A3, 1P C 1, X, I, Y—2 rpynna,

b,H, O, T,V, IO, i, Y, Il — 3 rpymma.
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Ta6muua 8.1. 3amaHue Ha KypcOBOM MTPOEKT

No | Hamvenosanme | OBosHave- | po o\ oovoon, |rpynma| 1 | 2 | 3 | 4 | 5| 6 | 7 | 8 | 9| o
BCIIMYNH HHUC
I, 1V I'pyzoBoe Tankep Tonxay [Maccaxxupckoe
1 Tun cynua - -
I, 111 Tonkau [Taccaxxupckoe I'py3oBoe Tanxep
I, IV M M P M
2 Kinace PKO - -
I, I o o o o
I, IV 20 | 25 | 15 20 15 15 10 5 4 2
ABTOHOMHOCTh
8 TUIABaHUS B e
I, 10 | 15 | 10 15 10 10 15 20 | 10 | 15
I, IV 95 [110| 115 | 128 | 107 | 32 32 28 | 43 | 38
Jmna L
I, 42 | 39 | 92 74 90 | 91 | 135 | 101 | 130 | 128
I, IV 12 | 13 | 13 16 13 8 75 | 65 6 55
I'maBHBIE pazme-
4 b CyIHA Hupuna B
PR CYA I, 9 8 12 10 |115] 13 | 165 | 12 | 12 | 125
I, IV 3 128 34 3 2 13 | 14 1 16| 12
Ocanxka T,
Kopvon W | 25| 2 | 24| 14 | 24|29 |35 |27 |32] 34
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0060-

N HaumMeHnoBaHMe Belu- Ha- Pasmep- Tpynma 1 2 3 4 5 6 7 8 9 0
YUH HOCTb
YCHHEC
1, IV 0,8 083| 082| 0.84| 087| 058| 062| 065| 05| 0,45
5 Koa¢durpent mon- 5 B
HOTBI
I, i 0,6 0,7 06| 075 056| 084| 086| 082 08| 0,75
I, IV 2 2 2 2 2 2 2 2 2 2
KomaectBo rped-
6 X -
HEIX BUHTOB
I, i 2 2 3 2 3 3 2 2 2 2
1, IV 20 22 25 25 19 20 17 16 20 20
ITopox-
HUAM
CKOpOCTH I, i 20 19 24,4 22 27 18 20 18 19 21
7 xoJa Vi KM/4
cynma MY - - - - | - | 10| 8 6 | - | -
C cocra-
BOM
I, i 10 8 - - - - 9 8 - -
1, IV - - - - - 50 40 30 - -
8 Cuta TOJNKaHHS z. <H
(Tsira) cocrasa
I, 1l 130 110 - - - - — _ _ _
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HaumenopaHnue Benu- OGo- Pazmep-
Ne 3Ha- I'pynna 1 2 3 4 5 6 7 8 9 0
YUH YeHHe HOCTb
Cwmasbl- |Oxnax-|Tommms| Mazo- | Cxka- | ['azo- | Oxma- | ['azo- | Ox- |CxaTto-
BaHMsA | JCHUS | HOW [BBIMYC-| TOTO |BBIyC-| XJE- [BBIYyC-| JJaX- |TO BO3-
I Ka |BO3my-| Ka HUS Ka |JeHHs| Ioyxa
xa
I Cskaroro| Torue | Cxkato-| Oxina- [Tormms|CxaTto-| Cma- |Cikaro-| I'azo- |Tormms
BO3[yXa| HOM |TO BO3-| XKIe- | HOMH To |[3BIBa-| TO BBI- | HOU
nyxa | Hus BO3My-| HHUSL |BO3MdYy-|IycKa
Pazpaborats npuH- xa xa
9 |uunuanbHyro cxemy| — - 11 l'a3oBbI- |Cmasel-| ['a3o- | Cma- | Oxna- [Tommus| Cxka- | Oxma- | Cma- |Oxitax-
CyZIOBOH CHCTEMBI MycKa | BaHUs |BBINYC-| 3bIBa- | XKJae- | HOM TOTO [KJICHUA 3bIBa- | NICHUA
Ka HUAS | HUA BO31Y- HHUS
xa
v Tommus | Cxkato-|CMmasel-| Tom- | IMazo- | Oxina- [Tomus|Cikaro-| Ton- | I"azo-
HOW |Tr0 BO3-| BaHWA | JHB |BBINYC-pKIACHUS] HOM ro JMB |BBIITyC-
nyxa HOMU Ka BO3/y-| HOH Ka
xa
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8.2. Boi0op riaBHBIX ABUraTesei

I'mapoamHaMUYeCKHiA pacdeT W BEIOOP TITABHOW dHEPTETHICCKON
YCTaHOBKH OCYIIECTBIIIECTCS B CIACAYIOIIEH MOCIEA0BATEILHOCTH.
OnpenenstoTcs COMPOTURIICHUE BOJIBI IBIKEHUIO cynHa R, kH:

R=E(p/2)sv? (8.1)
rae & — Ge3pa3MepHblid KOA)OUIMEHT COTPOTUBIICHHUS BOJIbI JIBHIKE-
HHIO CyJHa,

p — IUIOTHOCTB BOJBI, /™M
S — IUIOMIaJh CMOYEHHON TOBEPXHOCTH CyJHA, pacCUHUTaHHAS
110 3aJ]aHHIO, M2;

11

U — CKOpOCThH JABIDKEHHS cymHa, m/c (ans OyKcupa-ToiKada
CKOPOCTB C COCTABOM).

B cooTrBercTBUM C OPUHOUIIOM pa3ACJICHUA IMOJIHOI0 COIPOTUB-
JEHUsI Ha COCTaBJISAIOMIME Oe3pa3MepHBId KOI(D(HUIMEHT COMpPOTHB-
JICHUSI IPE/ICTABIISIOT B BHJE CYMMBI KO3((HIIMEHTOB

& = &ocm + émp + E,autep + E,asn’ (82)

e Eyem — KOIDPHUIHEHT OCTATOYHOTO COMPOTUBIICHHUS;

Enp — KOO GUIMEHT CONPOTUBICHUS TPEHUS,
&.ep — HAJI0ABKA HA IIIEPOXOBATOCTH;
s — Ham0aBKa Ha BBHICTYIAOIIHE YaCTH.

Kosdduiment mo dopmyne (8.2) ompenessiercss mo pesyibTaTam
MOJICJIbHBIX HUCTIBITAHUNA M AMIUpUYecKuM (opmynam. OpHAKO Xo-
POIIYI0 CXOAMMOCTH pE3yJbTAaTOB pacyera JaeT OIpeaeieHne 0e3-
pa3MepHoro Koddduimenta & mo CyaHy-pOTOTUILY, KOT/Ia OCHOBHBIE
pasMepsl CyJ0B OTIIMYAIOTCS HE3HAYUTENBHO [2].

E_s =2 Pe X, MNu Nip MNex / (P Sup v 3)1 (83)
rae Pe — 3 exTrBHAs MOLTHOCTH OJTHOTO IJIABHOTO JBUTaTEIIs
CyIHa-IpoTOTHMA, KBT;

Xg — KOJIMYECTBO JIBUraTelei (IBIKUTENCH);

N Nex — KIIJI mepenaun u Banonposoaa. Onpexnensiercs ¢ uc-
[10JIb30BaHuEM Ta0II1. 8.2;

MNyp — TporynscuBHb KII/T;

S,,p — CMOYC€HHas IMOBECPXHOCTh CyAHA-IIPOTOTHUIIA, CMOYCHHAA I10-
BEPXHOCTb PAaCCUMTHIBAETCS ABa Pa3a, CHavajla MO0 CyAHY-TIPOTOTHUILY H
nozcrasisiercs B hopmyay (8.3), a HOTOM 10 33aHUIO U TIOJICTABIISCT-
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csi B popmyiy (8.1).

s=L1(0,85 + 0,2):(B + 2T,) mpu & > 0,7; (8.4)
s=1(0,58+0,4) - (B + 2T,) mpu § < 0,7. (8.5)
Jlnist KaTaMapaHHBIX CYIIOB
S=2L(1,36T,+ 1,135 B), (8.6)
rae L, B, T, — nnvnHa, mmpuHa 1 ocafika KOpMOH CyIHA-TIPOTOTHIIA,
M;

0 — K03 (HUIMEHT BOTOU3MEIIICHHSI.
s BuaTOB 6€3 Hacaaok npomynbcuBHbI K1/ onpenensercs:
My =[(A = O/(A =)y, (8.7)
rae Y, t — k03 QUIMEHTHI MOMTyTHOTO MMOTOKA U 3aCaChIBAHUS;
JUIst OOPTOBOTO BUHTA!

v = (0,558 — 0,2); t = 0,8y (1 + 0,25v), (8.8)
JJIs1 BUHTA, pacnononceHHoro B ,I[PI&MGT‘p&J‘ILHOﬁ IINIOCKOCTH:
v = (0,58 —0,05); t = 0,6\ (1 + 0,67y), (8.9)

M, — pacuetneiii KIIJ] BuHTa; €ro 3HayeHre CHUMAKOT C KOP-
MyCHOU muarpammel nipu auamerpe D, mare H,, muckoBoM
OTHOILICHUU
© 1 OTHOCHTENBHO MOCTYIH A, BUHTA CYIHA-IPOTOTHIIA.

A, =V, /(Dsny), (10)
1.
rzie N, — 9acToTa BPalICHUs! ABHXHUTEINS, C |

= p — CKOPOCTb NOCTYIIATCJILHOT'O IIEPEMCIICHUS BUHTA, M/ C;

V=Y @) (1)

JlJ11 BUHTOB B HamlpaBJIsIOMMX Hacaakax npormynbcuBHBINA KIT/I
N = [092/(1 = )l (12)

Ve = coV, (13)

rae ¢, = 0,6 — 1 GOPTOBBIX BUHTOB;

¢, = 0,5 — ans BUHTOB, pacIiofoKEHHBIX B JIMAMETPAIIbHON TIIOCKO-
CTH;

N« — pacuetHsii KII/| xomiiekca BUHT-Hacagka. Ero 3naueHue
CHHUMAIOT aHAJIOTUYHO 1)),

Ecnmu B 3amaHuu paHel pasMepbl CyAHA, OTIMYAIOLIMECS OT
CYAHa-IPOTOTHUIA, TO BTOPUYHO BBIYMCIAIOT €r0 IUIOIIAAb CMOYEH-
HOM noBepxHocTH 1o popmynam (8.4, 8.5, 8.6) 1 MOTOM BBIYHCIISIOT
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CONPOTHBJICHUE BOJBI ABWKEHHIO cynHa 1o Gopmye (8.1).
Ecmu mo Oykcupy-Tonkady yka3aHa €ro CKOPOCTh JIBWKCHHS

1

JerkadeM, Y ,, TO CONPOTHBIICHHE IBIKEHHIO R, Haxomat mo dop-
myse (8.1) W mepecYUTHIBAIOT Ha COMPOTHBICHHE BOJIBI €r0 JIBHU-
)KeHnro ¢ cocrtaBoM R,, kH:

Re =R, (v, Vo)™,

Haiins BenmmunHy CONPOTHUBIIEHUS BOJBI IBUKEHUIO CyJHA
MIPY 3aJIaHHOM CKOPOCTH, pacyeThl TIEPBOTO ITAIa BBIOOpA INIaBHBIX
JIBUTATEIICH U THIIA TIEPE/IavH BBIMOIHSIIOT B CIICIYIOIIEM MOPSIIKE.

OmnpenenstoT ynop BuHTa, KH:

JUIs CAMOXOAHOTO Cy/IHa

Pm =R/ [XB'(l —t)],
0713 byKcupa-moaxaia
P.= (R, + Z) I[x-(1 - )] =R /[x-(1 —1)], (8.14)

rae R, — onpenenstor o hopmyie (8.1);

Z — Tsra Ha Take MPH JIBWKEHHUH ¢ COCTABOM Ha TPOCE WM YITOp
IIpH TOJKaHuu, KH.

BoIOHparoT psia 3HAYCHHH AMAMETPOB BHHTA M YETHIPE BapHaHTA
MEXKY MAaKCUMATGHBIMA U MUHUMAJTbHBIMH.

MakcuMasbHBIN JUaMeTp BUHTA B METPax MPUHUMAIOT:

D"4*=0,82 - T — 0IHOBaJILHBIX YCTAHOBOK M KaTaMapaHOB,;

D"AX=0,7 - T, — 11 IBYXBAJIbHBIX YCTAHOBOK;

DI*4X*=0,75 - T, — u1sl TpEXBaJbHBIX YCTAHOBOK;

MAX= ny1st Cy/10B C TYHHEJIbHBIMUA 00BOIAMH KOPMBI.

MuHUMaNbHBIN JUaMeTp BUHTA

DMn=05.T,.

Jlns pacueTa B TIEPBOM MPHONMKEHHH MPUHUMAIOT JTUCKOBBIE
ornomenus O = (0,5 + 0,58), urcno momacteit Z = 4 WM OJUHAKO-
BBIM C BUHTOM CYy/JHA-TIPOTOTHIIA.

JIis Bcex 4eTHIpeX BapHAHTOB PACCUHTHIBAIOT KOI(DGHUIMEHT YIIO-
pa quaMerpa k/j, 4acToTy BpaIleHust N, MOIIHOCTS, TIOJBEICHHYIO K
BUHTY, ¥ 3G (GEKTUBHYIO MOIIHOCTh JABUTATEIS TI0 (hopMmynam:

0

ki =Dy 9, B (8.15)
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p
n. = 8.16
» T2, D, (8.16)
P-9
Pp = P (817)
Mp
P
P=—2"— (8.18)
Nen " M

rae M, — KIJ] Basonposoza (tabm. 8.2);

N, — KII I nepenauu (tadmn. 8.2);

Np — KI1/I BuHTa ¢ auarpammsl (JU1sl BUHTOB B HACaJKaxX 1y).

Tabnuma 8.2. [Tpubnmxennsie 3Hauenus KI1J/1 nepenauu 1, Basio-
MPOBOJIA Mgy Y TJIABHOM Mepeadu 1zy

Tumn rnaBHOM nepenayn Na Nen Nea
Hemnocpecreennast (BajonpoBo) 0,97 0,97-0,99
C omHOCTYyIEeHYaThIM 3y04athiM peaykropom | 0,97-0,98 0,97 0,94-0,95
C nByxcTymeH4YathiM 3ybuateiM peaykropom | 0,96-0,97 0,97 0,93-0,94
C peBepc-peyKTopoM 0,94-0,96 0,97 0,92-0,93
C ruapomydToit 0,96-0,97 0,97 0,93-0,94
T'unponuHamuyeckas 0,92-0,93 0,97 0,89-0,90
O0beMHast THIPaBINICCKast 0,87-0,92 0,98 0,85-0,90
C 3neKTpoMarHuTHOH My Toii 0,97-0,98 0,97 0,94-0,95
DnekTpruieckasi Ha IepeMEHHOM TOKe 0,90-0,95 0,98 0,88-0,93
DneKkTprudeckast Ha IOCTOSTHHOM TOKE 0,83-0,92 0,98 0,86-0,90

Pacuersl cBOMM B Ta0I1. 8.3.

Tabmuia 8.3 Pe3ysbTarsl rHIpOAMHAMUYECKOTO pacyeTa

Enunanna nam BUWHTA, M
Hapaverp mf/[epe:m J1 MI/IHII ):[er J3 | 1 makc
Koaddurment ynopa-nuamerpa
KI1J
OTHOCHTENbHAS TOCTYIh
YacToTa BpamieHus 00/c,
00/MHH
MolHOCTh OABEICHHAS K BUHTY P, kBT
D¢ dexTrBHAS MOITHOCTH MTPOEKTH- kBt
pyemas P,

Ilo Tabn. 8.3 crpouM rpadk 3aBUCMMOCTH HYacTOTHI BpalCHHUS
OT MOIIHOCTH M OT JaMeTpa rpeOHOro BUHTA, U HA OCHOBAHWH TEX-
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HHKO-9KOHOMHYECKOTO CPAaBHCHHUS PAacCMaTPHBACMbIX BapUAHTOB IIe-
penay BEIOpATh TIaBHBIC JIBUTATEIIH.
A, — OTHOCUTENbHAs INOCTYNb (CHHMaeMas ¢ KOPIYCHOW Iua-
rpammsl) — puc. 8.1 [4].
L

Y

Puc. 8.1. KopmycHas nuarpamMma

8.3. Pacuer 3/1eMeHTOB IJIaBHOM CY/10BOM Nepexayn
8.3.1. Bvioop rsnemenmoe nepeoauu

B cooTBeTrcTBUM C HPUHATHIM WIH PEKOMEHIYEMBIM B 3a/laHUU
TUTIOM TIepeAadu pa3padaThIBalOT CXEMY C YKa3aHHEM €€ 3JIEMEHTOB
OT TJIaBHOTO JBHTaTeNs N0 ABWKuTeNnd. Ha cxeme mepenaum ykasbl-
BalOT OCHOBHBIE YaCTH BAJIONPOBOJA (OMOpPY B KPOHIITEHHE C KOHIIE-
BbIM TIOJIIMITHAKOM, TOPMO3, KECTKHE KOMIICHCcUpyroiue My(dToi). B
ciydae OTOOpa MOIHOCTH Ha BaJIOTCHEPATOp €ro MpPUBOJ JOJDKEH
OBITH yKa3aH Ha cXeMe. JTa CXema SBISIETCS OCHOBAHUEM JUIS pa3pa-
0OTKHM TIepeIauyl Ha YePTEKE MAITHHHOTO TIOMEIIICHUS.

IIpu BBIOOpPE OTAENBHOTO pEeAyKTOpa WIH peBepca peayKropa
YKa3bIBAIOT €r0 MapKy H MepeaTOuHOe YHCIIO.

B kauecTBe ONOpPHBIX U YHOPHBIX MOAIIMIIHUKOB BaJONpPOBOJA
Ha cyJax pedHoro (hjoTa MPUMEHSIOT MPEHUMYIIECTBEHHO MO IIUITHU-
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KH KayeHUSI.

OropHble TOANIMIHUKA MOAOUPAIOT IO COOTBETCTBYIOIIMM TOCY-
JapCTBEHHBIM CTAHIAPTaM W HOpPMaM. BennumMHa JOMyCKAaeMbIX pac-
CTOSIHMI MEXIy OMOPHBIMHU MOJIIMITHAKAMHA HE JOJDKHBI TPEBBIIIATH
it BajioB quamerpom: 60 mm — 2,5 M; 80 mm — 3 M; 100 mm — 4 m. [lis
BAJIOB JIPYIUX JAUaMeTpoB oHu omnpenersitores pacuetoM (I, = 0,125m-d),
rae d — muamerp Baia, cM; |, — anuHa Bama, m). s pacuera ymop-
HOT'O TMOIIMITHUKA TIPHHAMAIOT

P =0,6P,,
rae P, — yrop komiuiekca (eciid BUHT B HACaJIKe).

8.3.2. Pacuem eanonposooa

Pacuersr amamerpoB BajoB mo (opmMmynam, NPUBEICHHBIM B Ha-
CTOAMICH TNaBe, SBISIOTCS MPEIBAPUTEIHHBIME, MOCKOJBKY pa3Mephl
BCEX 3JEMCHTOB BaJONpPOBOJA IOCHEe (OPMHPOBAHUS KPYTUIBHON
CXe- MBI JOJDKHBI OBITh YTOYHEHHI IO pe3ybTaTaM pacueTa HarpsbKe-
HUN OT KPYTWIBHBIX KOJICOAHWH, B TOM YHCIIE HA PEXHMax, COOTBET-
CTBYIOIIUX YaCTOTAM BpaIlCHUs], 3alIPETHBIM IS JJIUTSIILHOW PaOOTHI.

B cmyuae, xorma BcnenmcTBHe 0CO00W TEOMETPHH JIIEMEHTOB
BaJIONIPOBOJIa OINPEACICHUE JIMaMETPOB BaJOB C MOMOINBIO (HOp-
mynsl (8.19) HeBo3MoxkHO, B PKO 10mKHBI OBITh TpeACTaBICHBI
CIIEIUATTLHBIC PACUEThI IPOYHOCTH.

Juamerp mMpPOMEXKYTOYHOTO, YIOPHOTO WM TPeOHOro Baia,
JIOJDKEH OBITh HE MEHEE OMPEICISIEMOro 110 (GopMyJie, MM:

P

d>_560 S —
bl (¢19

3
= Rm+160 k- Cow -
rae R, — BpeMeHHOe compoTuBIeHHE Marepuana Bana, Mlla.
®opmyna (8.19) nocrosepna npu Ry, = 400+600 MIla, B cyuae Ry >
600 MI1a B hopmyiy ciaenyer nmoactasisth Ry, = 600 MI1a;
k — koo durtrenT:
JUIE TIPOMEXYTOYHBIX BajJOB C KOBaHBIMH (JIaHIAMH WIIH
¢anneBbIME OecmoHoyHbIMU My Tamu K = 130;
JUIS TIPOMEKYTOYHBIX BAJOB CO MIMOHOYHBIMA Mydramu K =
140;
JUTsL YIIOPHBIX BAJIOB B MOANIMITHUKAX KaueHus K = 142;
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JUIs TPeOHBIX BAJIOB Ha PACCTOSHUM HE 0oJice YeThIpeX Iua-
METPOB rpeOHOro Bajia OT HOCOBOI'O TOPI[A CTYMHIIBI IpedHOro BUHTA K
= 160;

JUTSI TPEOHBIX BAJIOB Ha PACCTOSIHUM 00JIee YETHIPEX TUAMETPOB
rpeGHOro Bajia OT HOCOBOT'O TOpIIa CTYNUIbl rpeOHOro BuHTa K = 150;

Cey — KO9QUIMEHT ycHUIEeHNS:

Jutst cynoB 0e3 sienoBoro yeunenus: Cey = 1,0;

JUISL CyJIOB, TPEIHA3HAYCHHBIX JJIs TUIABAHUS B OMTOM JIBIY,
Cew = 1,05;

JUTSI JICIIOKOJIOB U CYJIOB JieokoiabHoro Truma Cey = 1,07,

P — pacueTHast MOLTHOCTB, TIEpEIaBacMas BaJIoM, KBT;

N — pacyeTHas 4YacTOTa BPAILCHUS, MUH

di — nuamMeTp OCEBOTO OTBEPCTHS Bajia, MM, €CIIH JTOT JAHAMETP
menbIne win pased 0,4d;, To Mmoxuo npunsaTh d; = 0;

d; — AelCTBUTEIBHBIN JHaMETpP Bajia, MM.

JuaMeTp HOCOBOH 4acTH TpeOHOrO Baja Ha y4acTKe OT IeHIBYI-
HOTO cajbHHMKA 10 (jaHma Wik My(QThl MOXKET OBITh IOCTEICHHO
YMEHBUIEH 10 3HauyeHus, paBHoro 1,05 numameTrpa MpOMEKYyTOYHOIO
Bala.

YuacTku rpeOHOTO Bajla, UMEIONINE KOHTAaKT C BOJOH, B cllydae,
KOTJla BaJl HE MMEEeT CIUIONIHOW OONHUIIOBKH WM JApyrod 3¢hdexTus-
HOW aHTHKOPPO3MOHHOW 3alllWThI, JOKHBI WMETh HAPYXHBIA aHa-
METp, KOTOPBIH Ha 5% OoJblIe ONpeesieHHOTO C MOMOIIBI0 (hOPMYITEI

(8.19).
8.4. Cucmemut cy006oit OuzenbHOIl IHEP2EMUUECKOT YCAHOGKU

B xypcoBoM mpoekTe HEOOXOAMMO C/IENaTh PACUEThl 10 CHCTEMAM,
PacCMOTpPEHHBIM BBILIE, a Takxke B JuTeparype [1, 2, 5], u npusectu
MIPUHLMITHAIBHBIE CXEMBI TI0 BApUaHTaM 3a/IaHusl.

8.4.1. Cucmema monnuenasn

IIpuBecTn kpaTkoe ONMUCAHME CHUCTEMBI C YKa3aHHEM €€ Ha3Haue-
Hus, npuBectn Mapky u ['OCT TomnmBa, MCIONB3yeMOro TJIaBHBIMU
¥ BCIIOMOTATEIbHBIMU JAM3ESIMH, B HACTOsIIEe BPeMs, COCTaBa 000-
pyZnoOBaHU.
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Ilo 3amaHHOV aBTOHOMHOCTH TIABaHUS B MEPBOM MPHOIIKEHUU
OTIpEACITUTh OOIIMIA 3aI1ac TOTUIMBA WIIK 3aIachl PA3HBIX BUJIOB €TO0.

8.4.2. Cucmema cmasvieanus

JaTtp KpaTkoe ommcaHWE CHUCTEMBI C yKa3aHHEM €€ Ha3HA4YeHHS,
Mapok u ['OCToB cMa304HBIX Macell, COCTaBe 000y IOBAHHUS.

Tak ke, Kak ¥ JJII CHCTEMBI TOILTMBHOM, ONPEACIIUTh OOINH 3a-
Imac CMa304YHBIX Macell.

8.4.3. Cucmema corcamozo 6030yxa

Hatp kpaTtkoe ommcanue, npuBecTH TpeboBanms PKO k Bozmyxo-
XpaHUTEIAM, KommpeccopaMm. OnpenenuTb €MKOCTb IyCKOBBIX BO3-
JyXxoxpaHuTeneil (0alIOHOB) TJaBHBIX M BCIOMOTATENBHBIX JBHIA-
Tesell U3 ycioBUs obecneueHns: HeOOXOAUMOrO YHCIIa IIyCKOB B COOT-
BeTcTBHH ¢ TpeboBaHusaMu PKO. BriOpaTs KoMIIpeccopsl.

8.4.4. Cucmema 2azogvinycka

JaTth KpaTkoe OIMCaHWE CHCTEMBI C yKa3aHWEM ee Ha3HA4eHUs U
coctaBa 00OpyoBaHMs (Ta300TBOAHBIC TPYOBI, MCKPOTaCUTEIH, TJIy-
IIATENN, UCKPOTACUTENH U T. I1.), MaTepralia TpyO 1 H30JISINH.

IMpusectn TpeboBanuss PKO x pasmerneHnio TpyOONpOBOAOB Ha
TJIABHBIX U BCTIOMOTATENBHBIX JIBUTATEIISX.

OnpenenuTs IJIONIA b CEUCHHUS Ta30BbITYCKHBIX TPYOOIIPOBOJIOR.

8.5. TexHNKO-IKOHOMHYECKHE MOKA3ATEIHN

Tennosas sxonomuunocts COY onenusaercs o ee KITJI — 1,
n, = (3600 - P.,)/(B,- Q.1),
rac Pey — MOHOIHOCTB I''TaBHBIX, BCIIOMOI'aTCJIbHbBIX zmseneﬁ " KOTJIO-
arperatosB, kKBT;
B, —4acoBoii pacxo/] TOIIMBA STUMH MEXaHU3MaMH, KI/4,
Q,/ — Hu3IIas TerIoTa CropaHus ToIMBa, KJK/KT.
KIIJI cy1oBOro KOMILIEKCa 1.« ONPEAEIAETCS TaK:

Nee = (3600-  X,-PrY )(ZB.y Q,0),

rae Xs — KOJIM4EeCTBO ,Z[BH)KHTCHeﬁ;
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P, — mone3nast Tara rpebHOTrO BUHTA (YIIop BUHTA), KH;
U — ckopocTh cyaHa, M/C;
2.B., — 9acoBoO# pacxo TOIUINBA INIABHBIMH ABUTATCIISIMH;

Q,” — Hu3IIAas TEIIOTA CTOPAHMUS TOILIKBA, KJ[K/KT.
Koaddurment momnesHoro AelcTBUS CyJOBOTO KOMIDIEKCAa BOZIO-
M3MEIIAIONINX CyJOB HAXOAMUTCS B peAenax: 1., = 0,18 — 0,26.
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Kadenpa DCDOY

a

®EJEPAJIBHOE ATEHCTBO 10 cemectp V xypca 2025/26 yueOHoro rosa
MOPCKOI'O 1 PEYHOI'O
TPAHCIIOPTA
®enepanbHoOe roCy1apcTBEHHOE .
OI0/UKeTHOE 00PA30BaTeIbHOE JK3aMeHaAlMOHHBII OmiteT Ne _i_
YupeskaeHue BbICIIero M m—
o0pa3zoBaHus
«BoJKCKHH rocy1apcTBeHHbII 9KCHJIyaTaHI/IH JHU3CJIBHBIX SHCPreTH4eC-
YHMBEPCHUTET
BOJHOI'0 TPAHCIIOPTA» CKHX YCTAaHOBOK
(®I'OY BO «BI'YBT»)

1. XapakTepucTUKH COBMECTHOM padoThl I'J] ¢ TpeOHBIM BUHTOM B
YCTAHOBHUBUIUXCS PEXKUMAX.
2. Ocobennoctu obciyxuBanug CIY npu nmycke u IporpeBaHuu.
3. CocraB COY Temoxona, qu3eip - 3NeKTpoxoaa. TpedoBanus,
npeabsaBisiemoie kK COY.

3aB. kadeapoit CIY,
1.T.H., mpodeccop HO.1. MartBeeB

Kadbeapa DCIOY

®EJIEPAJILHOE ATEHCTBO 10 cemectp V kypca 2025/26 yuaeOHOro rona
MOPCKOTI'O X1 PEYHOI'O
TPAHCIIOPTA
DenepaanHOE rocylapeTBeHHoOE IK3aMeHalMOHHBII OniteT Ne 2
O101KeTHOE 00pa3oBaTeIbHOE I
YUpEKACHUE BBICIICTO 110 JTUCHHUILIUHE
o0pa3zoBaHus
BOKCIHi TOCYIaAPCTBeHAbI DKCIUTyaTanus AU3eJIbHbIX YHEPTETUYE-
YHUBEPCHUTET
BOAHOI'0 TPAaHCIOPTa» CKHUX YCTaHOBOK
(®I'bOY BO «BI'YBT»)

1. TToHSATHE «TSHKENBIX» U «JIETKUX)» IPEOHBIX BUHTOB; «YTSKE-
JIEHHUE» BUHTOBOM XapaKTEPUCTUKHU.

2. Ilyck CHAY ¢ mnocneayrolmuM BbIBOAOM Ha MOJHYIO
HarpysKy.

3. KoHcTpyKmus, MpUHIUT JEeUCTBHSI, 00JaCTh MPUMEHECHHUS
ra3oTypOMHHBIX YCTaHOBOK.

3aB. kadeapoit CIY,
1.T.H., mpodeccop 1O0.. MatBeeB



OEJEPAJIBHOE ATEHCTBO
MOPCKOI'O 1 PEYHHOTI'O
TPAHCIIOPTA
®enepaabHoe roCy1apCcTBEHHOE
O10/1:keTHOE 00pa3oBaTeIbHOE
yupexIeHne BbICIIEro
o0pa3zoBaHus
«Boskcknii rocyxapcTBeHHbII
YHHUBEPCUTET
BO/JIHOT'0 TPAHCHOPTa»
(®I'bOY BO «BI'YBT»)

Kadenpa DCDOY

10 cemectp V kypca 2025/26 y4aeOHOro rona

JK3aMeHAHOHHDIN Onyer Ne 3

110 TACIUITIINHE

3KCHJ’IyaTaHI/ISI AU3CJIbHBIX SHCPICTUYC-

CKHUX YCTaHOBOK

1. OcHOBHBIE TIOKa3aTeNu KauecTBa (CBONCTBA U TapaMeTPOB)

CIY, ux B3auMOCBS3b.

2. BzaumogeiicTBre rpeOHOTO BUHTA, KOPITyCa U TJIABHOTO JTU-
3€J151; 3aBUCUMOCTD MEXIY CKOPOCThIO Cy/THA U MOIIHOCTBIO

TCHy.

3. Texuuko-3xKoHOMUUYECKHE nmoka3areau COY.

3aB. kadeapoit ICIY,

J.T.H., mpodeccop

=

- 5
s
OEJEPAJIBHOE ATEHCTBO
MOPCKOI'O 1 PEYHHOI'O
TPAHCIIOPTA
deepanbHOe rocy1apcTBeHHOE
O101KeTHOE 00pa3oBaTeIbHOE
yupexIeHne BbICIIEro
o0pa3zoBaHus
«BoskeKknii rocy1apcTBeHHbII
YHHBEpPCHUTET
BOJHOI0 TPAHCIOPTa»
(®PI'bOY BO «BI'YBT»)

IO.1. MarBeesB

Kadbeapa DCIOY

10 cemectp V kypca 2025/26 yuebHoro rona

JK3aMeHAIMOHHDLINA OnJieT Ne 4

110 TACIUIIIINHE

SKCHHyaTaHI/IH AU3CJIbHBIX OHCPIreTUYC-

CKHUX YCTAHOBOK

1. OOecrnieueHre 3aaHHON CKOPOCTH CyaHA. BiusHHE CKOpOCTH
cynHa Ha 3((PEKTUBHOCTH IEPEBO30K TPY30B U MACCAKUPOB.

2. Ocobennoctu ympasieHus: 'CIlY npu ee ocTaHOBKe.

3. KoHCTpyKIus, NPUHLIMIT ASHCTBUS, 001acTh IPUMEHEHUs Mapo-
TYpOUHHBIX YCTAHOBOK.

3aB. kadenpoit DCIY,
1.T.H., Ipodeccop FO.1. MatBeeB



OEJEPAJIBHOE ATEHCTBO
MOPCKOI'O 1 PEYHOI'O
TPAHCIIOPTA
®enepaabHoe roCy1apCcTBEHHOE
O10/1:keTHOE 00pa3oBaTeIbHOE
yupexIeHne BbICIIEro
o0pa3zoBaHus
«Boskcknii rocyxapcTBeHHbII
YHHUBEPCUTET
BO/JIHOT'0 TPAHCHOPTa»
(®I'bOY BO «BI'YBT»)

Kadenpa DCDOY

10 cemectp V kypca 2025/26 y4aeOHOro rona

IK3aMeHAMOHHDIN OnjieT Ne 5

110 TACIUITIINHE

3KCHJ’IyaTaHI/ISI AU3CJIbHBIX SHCPICTUYC-

CKHUX YCTaHOBOK

1. Bugsl cocrapstomux Maccel C/1Y.
2. OnTumaiabHas CKOPOCTh CY/IHa U HEOOX0auMast JijIsl STOTO MOIII-

Hocte I'CJ1Y.
3. Tumnbl CyJIOBBIX PHEPIETUUECKUX YCTAaHOBOK. OCHOBHBIE CXEMBI

MOIIIHOCTH Ha BHUHT.

3aB. kadeapoit ICIY,
1.T.H., mpodeccop 1O0.1. MatBeeB

Kadbenpa DCIOY

- 58
OEJEPAJIBHOE ATEHCTBO
MOPCKOT'O 1 PEYHHOTI'O
TPAHCIIOPTA
deepanbHOe rocy1apcTBeHHOE
O101KeTHOE 00pa3oBaTeIbHOE
yupexIeHne BbICIIero
o0pa3zoBaHus
«BosKeKi rocy1apcTBeHHbII
YHUBEPCUTET
BOJHOI0 TPAHCIOPTa»
(®PI'bOY BO «BI'YBT»)

10 cemectp V kypca 2025/26 yuebHoro rona

IK3aMeHAIMOHHDLINA OnJieT Ne 6

Mo AUCHUIIINHC

SKCHHyaTaHI/IH AU3CJIBHBIX OHCPIreTUYC-

CKHUX YCTaHOBOK

1. Brniusinue kauecTBa peryiupoBaHus au3eneit Ha 3((HEeKTUBHOCTh
paboter 'CILY.

2. OcHoBHbIe 0cobeHHocTH akcmutyatauuu I'CJY npu ucnons3oBa-
HUU «TSHKEIBIX» TOILIUB.

3. KoHCTpyKLIMS CyIOBOTO BAJIONPOBO/Ia, HA3HAYCHUE €TO JIEMEH-
TOB.

3aB. kadenapoit CIY,
1.T.H., ipodeccop HO0.1. MarBeeB



Kadenpa DCDOY

( S
Sy
®EJEPAJIbHOE ATEHCTBO 10 cemectp V kypca 2025/26 y4aeOHOro rona
MOPCKOI'O M PEYHOT'O

TPAHCIIOPTA
®enepaabHoe roCy1apCcTBEHHOE
O10/1:keTHOE 00pa3oBaTeIbHOE

yupexIeHne BbICIIEro [0 JAUCIHUILUTHHE
o0pa3zoBaHus
«Boskcknii rocyxapcTBeHHbII
YHHUBEPCUTET
BO/JIHOT'0 TPAHCHOPTa»

JK3aMeHAHOHHDIN OnjieT Ne I

3KCHJ’IyaTaHI/ISI AU3CJIbHBIX SHCPICTUYC-

CKHUX YCTaHOBOK

(®I'bOY BO «BI'YBT»)

1. latb nousATHe 006 onTuMaibHOM perynupoanuu C/Y.

2. Pe3epBupoBanue Hanbosee 0OTBEeTCTBEHHBIX eMeHToB CIY,
KaK Crioco0 MOBBIIICHUS €€ HAJIe)KHOCTH 32 CUET BBEJICHUS U30bI-
TOYHOCTH.

3. CoenuHuTenbHbie My(THI BaJOMPOBO/A.

CucrteMbl aBapuiHO-TIPEAYNPEAUTEIbHON CUTHAIN3ALNY, 3aIUThI
Y VHJIMKALUU.

3aB. kadenpoit ICIY,
1.T.H., mpodeccop 1O0.1. MatBeeB

Kadpenpa DCOY

i S
®EJIEPAJIBHOE ATEHCTBO 10 cemectp V kypca 2025/26 yde6Horo rozia
MOPCKOI'O M PEYHOT'O

TPAHCIIOPTA
®enepaabHoOe rOCyIaPCTBEHHOE
0101:KeTHOE 00pa3oBaTeIbHOE

YUpe:KIeHHe BhICIIIEro 0 JUCHUIIIINHE
o0pa3zoBaHus
«BOJIKCKHH ToCcy1apCcTBEHHBII
YHHBEpPCUTET
BOJHOI'0 TPAHCIIOPTa»

JK3aMeHANUOHHDIN OnjieT Ne 8

3KCHJ’IyaTaHI/I${ AU3CJIIbHBIX SHCPICTUYC-

CKHX YCTAHOBOK

(®I'bOY BO «BI'YBT»)

1. XomoBast XxapakTEpUCTUKA, KaK PE3yJIbTAT B3AUMOACHCTBHS dJIe-
MEHTOB IPOITYJILCUBHOTO KOMILJIEKCA.

2. TpeboBanus, npeabsasisieMbie kK CY ¢ yueTom aecTByrommx
JOKYMEHTOB KOHTPOJUPYIOUINX U HAOTIOJA0INX OPraHU3alHi.
3. MexaHnueckue rnepeayu MOITHOCTH Ha BUHT.

3aB. kadeapoit ICIY,
J.T.H., mpodeccop 10.1. MatBeeB



Kadenpa DCDOY

®EJEPAJIbHOE ATEHCTBO 10 cemectp V kypca 2025/26 y4aeOHOro rona
MOPCKOI'O 1 PEHHOI'O
TPAHCIIOPTA
DenepannHoe rocy apCTREHHOE JK3aMeHalMOHHBII OnteT Ne 9
O10/1:keTHOE 00pa3oBaTeIbHOE -
yupe:kaeHHne BbICIIero TI0 IUCLIUIUTHHE
o0pa3zoBaHus
«BOJKCKHIl TOCY1apCTBEHHbII 9KCHJ’IyaTaHI/ISI AU3CJIbHBIX SHCPICTUYC-
YHUBEPCHTET
BO/IHOTO TPAHCIIOPTa» CKUX yCTaHOBOK
(®I'bOY BO «BI'YBT»)

1. Ucnonp30BaHre XOA0BOM XapaKTEPUCTUKH IS PETyJIUPOBAHUS
morHocTa I'CI1Y nipu Xoe cyaHa B 6ayiacte, ¢ rpy30M U B IITOP-
MOBBIX YCJIOBUSIX.

2. Knaccudukanus CIY. coctaB I'CIY u BCIY.

3. [loaroTroBka riaaBHOM JU3EILHON YCTAaHOBKH K JACHCTBUIO, MYCK,
0o0CTyKMBaHHE BO BpeMs pabOTHI.

3aB. kadenpoit ICIY,
J.T.H., mpodeccop 1O.1. MatBeeB

Kadbeapa 3COY

B
®EJIEPAJIbHOE ATEHCTBO

MOPCKOI'O M PEYHOI'O 10 cemectp V kypca 2025/26 yueOHOro rona

TPAHCIIOPTA

CI)e)lepaﬂbﬂoe rocyaiapCTBeHHOC

Gro:xeTHOE 0OpasoBaTebHOE JK3aMeHAlMOHHBbIH OuJier Ne 10
yupe:kaeHHne BbICIIero
oOpa3zoBaHus 10 JUCUMILIMHE
«BoskeKHi rocy1apcTBeHHbII e)
YHHBEpPCHTET KCILTyaTalus JU3CJIbHBIX OHCPIreTUYC-
BOJHOI0 TPAHCIOPTa»
(®TBOY BO «BI'YBT») CKUX yCTAHOBOK

1. Vopasnenne I'C/LY B yciioBUsX epeMEeHHOTO BETPa, BOJTHEHUS
M OCaJIKH.

2. O6cnyxuBanue C/1Y Ha crosiHuE.

3. [lepenaun mMomHOCTH HA TPEOHOM BUHT C THIPOIMHAMHYECKON
repenavei.

3aB. kadeapoit CIY,
1.T.H., Ipodeccop HO.1. MatBeeB



OEJEPAJIBHOE ATEHCTBO
MOPCKOTI'O 1 PEYHHOTI'O
TPAHCIIOPTA
®enepaabHoe roCy1apCcTBEHHOE
O10/1:keTHOE 00pa3oBaTeIbHOE
yupexIeHne BbICIIEro
o0pa3zoBaHus
«Boskcknii rocyxapcTBeHHbII
YHHUBEpPCUTET
BO/JIHOT'0 TPAHCHOPTa»
(®I'bOY BO «BI'YBT»)

Kadenpa DCDOY

10 cemectp V kypca 2025/26 y4aeOHOro rona

JK3aMeHANMOHHDII OnJieT Ne 11

110 TACIUITIINHE

3KCHJ’IyaTaHI/ISI AU3CJIbHBIX SHCPICTUYC-

CKHUX YCTaHOBOK

1. YVopasnenne I'CJLY nipu paboTe Ha METKOBOIbE U TIPU JIBUKE-
Huu B KaHare.

2. Ilouemy nipu skcmryarauuu C/1Y He00X0AMMO yUYUTHIBATH Me-
TEOPOJIOTUYECKUE YCIOBUSA?

3. KoHcTpykuus, NpuHIUN ACUCTBUS THAPOMY(PT U TUAPOTPAHC-
dbopmMaToOpoOB, UX XapaKTEPUCTUKHU.

3aB. kadeapoit ICIY,
J.T.H., mpodeccop 10.. MatBeeB

Kadeapa DCOY

OEJEPAJIBHOE ATEHCTBO
MOPCKOI'O 1 PEYHHOI'O
TPAHCIIOPTA
deepaibHOe rocy1apcTBeHHOE
O101KeTHOE 00pa3oBaTeIbHOE
yupexIeHne BbICIIero

10 cemectp V kypca 2025/26 yuebHoro rona

IK3aMEeHAIMOHHDBIN OnjieT Ne 12

110 TACIUIIINHE

o0pa3zoBaHus
BoKCIHi TOCYIapCTBeHAbIE DKCIUTyaTanus AU3eJIbHbIX YHEPTeTUYE-
YHUBEPCHUTET
BOAHOI'0O TPAHCIOPTAa» CKUX yCTaHOBOK
(PI'BOY BO «BI'YBT»)

1. Yopasnenne I'C/1Y npu OykcupoBKe WM TOJIKAHUHU BO3a (CO-

CTaBa).

2. Meponpusitus 115 npenotspamenus neperpy3ku ['CHAY. Cpen-
CTBA M METOJIbl TEXHUYECKOTO AuarHoctupoBanust CIY.

3. DnekTpuyeckas nepeiaya MOITHOCTH Ha BUHT. PerynupoBaHue
YPOBHS BOJIbI B TTAPOBBIX KOTJIOArperarax.

3aB. kadeapoit ICHY,
1.T.H., Ipodeccop

IO.1. MarBeeB



OEJEPAJIBHOE ATEHCTBO
MOPCKOI'O 1 PEYHHOI'O
TPAHCIIOPTA
DenepanbHOE TOCYIAPCTBEHHOE
O10/1:keTHOE 00pa3oBaTeIbHOE
YUpeiKaceHue BoICIICTro

Kadenpa DCDOY

10 cemectp V kypca 2025/26 y4aeOHOro rona

JK3aMeHANMOHHDII OnJieT Ne 13

110 TACIUITIINHE

o0pa3zoBaHus
«BOJIKCKHIl rOCyXapCcTBeHHBII 9KCHJ’IyaTaHI/ISI AU3CJIbHBIX SHCPICTUYC-
yHUBEpCHTET CKHUX YCTAHOBOK
BO/JIHOT'0 TPAHCHOPTa» y
(®I'bOY BO «BI'YBT»)

1. Yupasnenune ['CJY npu crparuBanuu ¢ mecta (crapre) u pas-

TOHE Cy/THa.

2. Tennorexuuueckue ucnbitanus CIY.
3. O01ast xapakTepUCTHUKA TU3EJIbHBIX YCTAHOBOK. BHIOOp riaBHBIX

JIBUTATEIICH.

3aB. kadeapoit ICIY,
J.T.H., mpodeccop

3 >
OEJEPAJIBHOE ATEHCTBO
MOPCKOT'O 1 PEYHHOTI'O
TPAHCIIOPTA
®enepanbHoe rOCy1apCTBEHHOE
O01KeTHOE 00pa3oBaTeIbHOE
yupe:kaeHHne BbICIIero

IO.1. MartBeesB

Kadbenpa DCOY

10 cemectp V kypca 2025/26 yuebHoro rona

IK3aMeHANMOHHDIN OnJieT Ne 14

Mo AUCHUIIINHC

o0pa3zoBaHus
«BOJIIKCKHIi FOCYAapCTBEHHBII 3KCHJ’IyaTaHI/I${ AU3CIIbHBIX SHCPICTUYC-
yHuBepenrer CKHUX YCTAHOBOK
BOJHOT0 TPAHCIOPTAa» y
(®I'bOY BO «BI'YBT»)

1. OcobeHHOCTH B3aUMOAEUCTBUS MTPOMYJILCUBHOTO KOMILJIEKCA
IIpY peBEPCUPOBAHUU. HOpMaJIbHBIN M SKCTPEHHBIN peBeEpC.
2. Tennorexunueckuit KoHTpoab C/Y cuiiamu KOMaH[IbI.

3. TpeboBanus Knaccudukannonusix obmects (KO) k TomnmuBHON
cucteme COVY (Hacochl, pacroiokeHue TpyoornpoBOIOB, YCTPO-
CTBa JIsl OJIOTPEBA TOTUIMBA, TOTUTMBHBIC IIUCTEPHBI).

3aB. kadeapoit CIY,
J.T.H., mpodeccop FO.N. MartBeeB



OEJEPAJIBHOE ATEHCTBO
MOPCKOTI'O 1 PEYHHOTI'O
TPAHCIIOPTA
®enepaabHoe roCy1apCcTBEHHOE
O10/1:keTHOE 00pa3oBaTeIbHOE
yupexIeHne BbICIIEro
o0pa3zoBaHus
«Boskcknii rocyxapcTBeHHbII
YHHUBEPCUTET
BO/JIHOT'0 TPAHCHOPTa»
(®I'bOY BO «BI'YBT»)

Kadenpa DCDOY

10 cemectp V kypca 2025/26 y4aeOHOro rona

JK3aMeHANMOHHDII OnJieT Ne 15

110 TACIUITIINHE

3KCHJ’IyaTaHI/ISI AU3CJIbHBIX SHCPICTUYC-

CKHUX YCTaHOBOK

1. [lemecooOpa3HOCTh pe3epBa MOIIHOCTH, BEIOOP MOIITHOCTH
Ircay.

2. Haubosiee xapakTepHbl€ MPUUUHBI IPO3UOHHO-KaBUTAIMOHHOTO
noBpexaeHus noAmunauKoB C/Y.

3. OCOOEHHOCTH TOIUIMBHBIX CHCTEM INPU HUCIOJIB30BAHUH MOTOP-

HOI'O TOIIIMBA.

3aB. kadenpoit ICIY,
J.T.H., mpodeccop 1O.1. MatBeeB

Kadbenpa DCOY

&

(I)EIIEPAJII)H;OE}AFEHCTBO 10 cemectp V kypca 2025/26 y4aeOHOro rona

MOPCKOI'O 1 PEYHOTI'O
TPAHCIIOPTA
®enepanbHoe TOCYIaPCTBEHHOE
O101KeTHOE 00pa3oBaTeIbHOE
yupexIeHne BbICIIero
o0pa3zoBaHus
«BosKeKHN rocy1apcTBeHHbII
YHUBEPCUTET
BOJHOI0 TPAHCHIOPTa»
(®PI'bOY BO «BI'YBT»)

IK3aMEHAIMOHHDBIN OnJ1eT Ne 16

Mo AUCIHUIIINHC

SKCHHyaTaHI/IH AU3CJIbHBIX OHCPIreTUYC-

CKHUX YCTaHOBOK

1. 3BykoBas BuOparus u mym C/Y. Mepsl 60pb0bI ¢ HUMH.

2. XuMHYecKasi Koppo3us padoyero ciaos BKIaAbIIIEH MOIIIUITHU-
KOB au3eneit. [IpruunHbl BOSHUKHOBEHMUS.

3. OcoOEeHHOCTH TOIUTMBHBIX CUCTEM IPH UCIIOJIb30BAHUN BOJIOTOII-
JINBHBIX YMYJIbCHM.

3aB. kadeapoit CIY,
I.T.H., mpodeccop 10.1. MatBeeB



Kadenpa DCOY

B g
&
®EJIEPAJIBHOE ATEHCTBO 10 cemectp V kypca 2025/26 y4aeOHOro rona

MOPCKOI'O U1 PEYHHOT'O
TPAHCIIOPTA

®egepajbHOe IOCyJapCTBEHHOE 0101KeTHOE

o0pa3oBaTe/ibHOE YUpesKIeHUe BbICIIEr0
o0pa3oBaHus 10 AUCLUIUINHE
«BOJIKCKMH TOCy1apCTBEHHBI YHUBEPCUTET

BO/IHOT'0 TPAHCIOPTA»
(®I'bOY BO «BI'YBT»)

IK3aMeHAMOHHDIN OnjieT Ne 17

3KCHJ’IyaTaHI/ISI AU3CJIbHBIX SHCPICTUYC-

CKHUX YCTaHOBOK

1. CynoBoii tu3enb, Kak ICTOYHUK BHOPALIMU U LIyMa.

2. Haubonee xapakTepHbIe BUIBI YCTAIOCTHA pabOYero cios
BKJIQIBIIIEH MTOAIINITHUKOB, X TPU3HAKY.

3. Cucrema cmasbiBanus cynoBbix JIBC. TpeboBanus (KO)
nacocam JIBC, moasoxa cMazounoro macia k JIBC, muctepHsi).

3aB. kademapoit ICIY,
I.T.H., podeccop 10.1. MartBeeB

Kadenpa DCIY

[ @“f‘, P
®EJIEPAJIBHOE ATEHCTBO 10 cemectp V kypca 2025/26 yueGHOro rona
MOPCKOI'O 1 PEYHHOI'O
TPAHCIHOPTA
DenepajibHOE TOCYIAPCTBEHHOE OI0IKETHOE
o0pa3oBaTesIbHOE YUpe:KIeHue BbICIIEero
oOpa3oBaHus 10 AUCLUIUIMHE
«BoJyxcKknil TOCy1apCTBEHHBIN YHUBEPCUTET
BOJIHOT'0 TPAHCIIOPTA)»
(®I'OY BO «BI'YBT»)

JK3aMeHANUOHHDIN OnjieT Ne 18

3KCHJ’IyaTaHI/I${ AU3CJIIbHBIX SHCPICTUYC-

CKHUX YCTaHOBOK

1. llym CY a’spoariHaMHUUY€CKOT0 U MEXaHUYECKOTO TIPOUCXOXK-

neHust. Mepbsl 60pbOBI ¢ HUMU.

2. XapakTepHble MPU3HAKA U3HOCA PAO0UYEro CjI0si TOHKOCTEHHBIX
BKJIAJIBIIICH TMOIIMITHUKOB CYIOBBIX JTU3EIICH.

3. Cucrema oxnaxaenus cynoBbix JIBC (Hacocsl, pacniosioxeHue
TpyOOTIPOBOIOB, GUILTPHI, TEIIIOOOMEHHBIE anmapatsl). Tpedosa-
HUS KJIacCU(PUKAIIMOHHBIX OOIIECTB.

3aB. kadeapoit ICIY,
1.T.H., mpodeccop 10.1. MatBeeB



Kadenpa DCOY

B g
&
®EJIEPAJIBHOE ATEHCTBO 10 cemectp V kypca 2025/26 y4aeOHOro rona

MOPCKOI'O U1 PEYHHOT'O
TPAHCIIOPTA

®egepajbHOe IOCyJapCTBEHHOE 0101KeTHOE

oOpa3oBaTe/ibHOE YUpesKIeHUe BbICIIEr 0
o0pa3oBaHus 10 AUCLUIUINHE
«BOJIKCKMH TOCy1apCTBEHHBI YHUBEPCUTET

BO/IHOT'0 TPAHCIOPTA»
(®I'BOY BO «BI'YBT»)

IK3aMeHAMOHHDIN OnjieT Ne 19

3KCHJ’IyaTaHI/ISI AU3CJIbHBIX SHCPICTUYC-

CKHUX YCTaHOBOK

1. Ocobennoctu nryma u BuOpamuu cynosbix MO/l u BO/I.

2. XapakTtepHbie J1e(eKThl BKIaAbIIIEH NOAIUITHUKOB. OlIeHKa UX TEXHU-
YECKOTO COCTOSIHHSI.

3. CynoBoe TornBo. OCHOBHBIC CBOMCTBA U XapaKTEPUCTHKH KHUIKUX
ToruB. HopMaTHBHBIE TOKYMEHTHI Ha TOILJIUBO.

3aB. kadeapoit ICIY,
1.T.H., mpodeccop 10.1. MatBeeB

Kadenpa DCOY

®EJNEPAJIBHOE ATEHCTBO 10 cemectp V kypca 2025/26 yueOHoro rosa
MOPCKOI'O U PEYHOTI'O
TPAHCIIOPTA
DenepaibHOE TOCYIAPCTBEHHOE OI01KETHOE
o0pa3oBaTe/ibHOE yUpPesKIeHHe BbICIIEro

oOpa3zoBaHus 10 TUCIUIUINHE

«BoJsKCKHMH TOCy1apCTBEHHBI YHUBEPCUTET

BOJHOI'0 TPAHCIIOPTa»
(®I'BOY BO «BI'YBT»)

IK3aMeHAIMOHHDLIN OnJieT Ne 20

SKCHHyaTaHI/IH AU3CJIbHBIX OHCPIreTUYC-

CKHX YCTAHOBOK

1. MeTonibl M TEXHUYECKHUE CPEACTBA MPEIOTBPAILICHHMS 3arpsi3He-
HUUM BOJAHOMW M BO3JIYIIHOW Cpebl OTXOJAAMH PACXOJIHbIX U pado-
yux BenrectB C/Y.

2. leexTbl cOOpKHU MOAMIUITHUKOB, CIIOCOOBI UX MPEIyITpexKIe-
HUSL.

3. Ilpuem TorummBa (OyHkepoBka). [IpemoTBpalleHue pas3ivBOB
HE(TEPOTYKTOB.

3aB. kademapoit ICIY,
J.T.H., mpodeccop 10.1. MatBeeB



Kadenpa DCOY

B g
&
®EJIEPAJIBHOE ATEHCTBO 10 cemectp V kypca 2025/26 y4aeOHOro rona
MOPCKOI'O U1 PEYHHOT'O
TPAHCIIOPTA

®egepajbHOe IOCyJapCTBEHHOE 0101KeTHOE

oOpa3oBaTe/ibHOE YUpesKIeHUe BbICIIEr 0
o0pa3oBaHus 10 AUCLUIUINHE
«BOJIKCKMH TOCy1apCTBEHHBI YHUBEPCUTET

BO/IHOT'0 TPAHCIOPTA»
(®I'bOY BO «BI'YBT»)

IK3aMeHAMOHHDIN OnjieT Ne 21

3KCHJ’IyaTaHI/ISI AU3CJIbHBIX SHCPICTUYC-

CKHUX YCTaHOBOK

1. TpeGoBanusa MexxayHapoAHOW KOHBEHIIUH TI0 MPEA0TBpalle-
HUIO 3arpsI3HEHUN OKPY>KAIOIIEH Cpe/ibl OTXOJAMH PACXOAHBIX U
pabounx BemectB C/Y.

2. Tumsl mepead MOITHOCTH OT TJIABHOTO JTU3EIIS K IBFKHTEITIO.
Nx mpeumy1iecTBa 1 HEAOCTATKHU.

3. KommiekcHas yrunusanus TemioTsl COY.

3aB. kademapoit ICIY,
J.T.H., mpodeccop 10.1. MatBeeB

Kadenpa DCOY

[
S
®EJIEPAJTBHOE ATEHCTBO 10 cemectp V kypca 2025/26 y4aeOHoro rona
MOPCKOI'O U PEYHOI'O
TPAHCIIOPTA

DenrepaibHOE TOCYIaPCTBEHHOE OIOIZKETHOE

o0pa3oBaTeJbHOE YUpeKIeHHe BHICIIEro
oOpa3oBaHus 0 JUCIUTUTHHE
«BoJKCKHMH TOCy1apCTBEHHBI YHUBEPCUTET

BOJHOI'0 TPAHCIIOPTa»
(®T'BOY BO «BI'YBT»)

JK3aMeHAUOHHDIN OnjieT Ne 22

3KCHJ’IyaTaHI/I${ AU3CJIIbHBIX SHCPICTUYC-

CKHUX YCTaHOBOK

1. Oxonomuynocte CIIY ¢ pa3nuuHbIMH CXeMaMU yTUIN3ALNT
TETIOTHI.

2. BiisiHMe KavyecTBa peryJIMpoBaHUs TOTUIMBHOM aIlmapaTypbl
nuzenert Ha 3¢ dexTuBHOCTL paboTel CJ1Y.

3. PacnonoxxeHue oO0OpPyIOBaHHS B MAIIMHHOM ITOMEIICHHH,
omnpeaeneHue neHTpa maccosl COY.

3aB. kademapoit CIY,
J.T.H., mpodeccop 1O.1. MatBeeB



Kadenpa DCOY

B g
&
®EJIEPAJIBHOE ATEHCTBO 10 cemectp V kypca 2025/26 y4aeOHOro rona
MOPCKOI'O U1 PEYHHOT'O

TPAHCIIOPTA
®egepajbHOe IOCyJapCTBEHHOE 0101KeTHOE JK3aMeHAMHONH b Guter Ne 23
oOpa3oBaTe/ibHOE YUpesKIeHUe BbICIIEr 0 -
o0pa3oBaHus 10 AUCLUIUINHE
«BOJIKCKMH TOCy1apCTBEHHBI YHUBEPCUTET
BO/IHOT'0 TPAHCIOPTA»
(®I'bOY BO «BI'YBT»)

3KCHJ’IyaTaHI/ISI AU3CJIbHBIX SHCPICTUYC-

CKHUX YCTaHOBOK

1. KoHTpoapHO-U3MEpUTENbHBIE TPUOOPHI U 00BEKTHI U3MEPE-
Huit C/1VY.

2. BnusiHue BHEIIHUX yciIoBUi Ha padoune pexumsl ['CIY.

3. Pacnonoxenre 00BbEKTOB SHEPTETUIECKON YCTAHOBKH Ha
cynHe. Yuet Tpe0oBaHMM KiaccuPpukamoHHbIX 001ecTB U Can-
[IvH npu npoekTHpOBaHWK MAIIMHHOTO MOMENIEHHUS.

3aB. kademapoit ICIY,
J.T.H., mpodeccop 1O0.1. MatBeeB

Kadenpa DCOY

®EJIEPAJTBHOE ATEHCTBO 10 cemectp V kypca 2025/26 y4aeOHoro rona
MOPCKOTI'O M PEYHOT'O
TPAHCIIOPTA
@enepanbﬂoe rocyaxapCTB€HHOC 6]0)DKeTH06 JK3aMeHaHOHHBII Guter No 24
06pasoBaTeanoe YUpexKACHUE BLICIIET0 -
oOpa3oBaHus [0 JUCLUILINHE

«BoJsKCKHMH TOCy1apCTBEeHHbI YHUBEPCUTET
BOJHOI'0 TPAHCIOPTa»
(®PIr'eOY BO «BI'YBT»)

3KCHJ’IyaTaHI/I${ AU3CJIIbHBIX SHCPICTUYC-

CKHUX YCTaHOBOK

1. 3agauu 1 BUIBI TEIUIOTEXHUYECKOTo KOHTpoJist CJIY.

2. Ocobennoctu oOciyxuBanus u ynpasinenust ['CIY Ha nepe-
XOJHBIX peXUMaXx MPOrpeBaHus U pa3roHa.

3. lNazoBbImyckHas cuctema COY.

3aB. kademapoit ICIY,
J.T.H., mpodeccop 1O.1. MatBeeB



DOEJEPAJIBHOE ATEHCTBO
MOPCKOI'O U PEYHHOTI'O
TPAHCIIOPTA
DenepaiabHoOe rocyAapcTBEHHOE OI0KETHOE
o0pa3oBaTe/ibHOE yUpesK/IeHHne BbICIIEro
o0pa3oBaHus
«Bomxckuii rocynapcersl4eHnnbiii yHUBepCH-
TeT
BOJHOT'0 TPAHCIIOPTa»

(®I'bOY BO «BI'YBT»)

Kadenpa DCOY

10 cemectp V kypca 2025/26 y4aeOHOro rona

IK3aMeHAMOHHDIN OnjieT Ne 25
10 IUCLUIIIINHE

3KCHJ’IyaTaHI/ISI AU3CJIbHBIX SHCPICTUYC-

CKHUX YCTaHOBOK

1. OnrumainpHas CKOpOCTb CyIHAa U H€O6XOI[I/IM351 JJIA OTOTO

MomHocTs I'CJTY.

2. [Tycx CI1Y ¢ mocneayronum BEIBOJOM Ha MOJIHYIO Harpy3Ky.
3. 'maBHBIE Cy/0BBIC TIEpPEIaYy HA BUHT.

3aB. kadenapoit 2CIY,

J.T.H., ipodeccop

Ly
OEJEPAJIBHOE ATEHCTBO
MOPCKOI'O U PEYHOI'O
TPAHCIIOPTA
DenepaibHOE TOCYIAPCTBEHHOE OI01KETHOE
o0pa3oBaTe/JibHOE yUpPesKIeHHe BbICIIEro
oOpa3zoBaHus
«BoJsKCKHMH TOCy1apCTBEHHBI YHUBEPCUTET

BO/JIHOT0 TPAHCIOPTAa»
(®I'BOY BO «BI'YBT»)

IO.. MatBeeB

Kadenapa DCOY

10 cemectp V kypca 2025/26 y4aeOHoro rona

JK3aMeHAIMOHHDLINA OnJieT Ne 26
10 TUCIHUIIINHE

SKCHHyaTaHI/IH AU3CJIbHBIX OHCPIreTUYC-

CKHUX YCTaHOBOK

1. Ucnonb30BaHre XOA0BOUM XapaKTEPUCTUKH JIJIs1 PETYJIUPOBa-

Hus MourHoctu I'CILY npu xone cyaHa B Gamiacte, ¢ Tpy30M U B
IITOPMOBBIX YCIIOBUSX.

2. Ocobennoctu ynpasienns 'CJY npu ee octaHOBKe.

3. CynoBble TEXHHUECKHUE CPEACTBA U YCTPONUCTBA 3aIlIUThI OKPY-
YKAIOLLIEH CPEIbI.

3aB. kademapoit ICHY,
1.T.H., Ipodeccop 10.1. MatBeeB



Kadenpa DCOY

B g
&
®EJIEPAJIBHOE ATEHCTBO 10 cemectp V kypca 2025/26 y4aeOHOro rona

MOPCKOI'O U1 PEYHHOT'O
TPAHCIIOPTA

®egepajbHOe IOCyJapCTBEHHOE 0101KeTHOE

oOpa3oBaTe/ibHOE YUpesKIeHUe BbICIIEr 0
o0pa3oBaHus 10 AUCLUIUINHE
«BOJIKCKHH TOCcy1apCTBEeHHBI YHUBEPCUTET

BO/IHOT'0 TPAHCIOPTA»
(®I'bOY BO «BI'YBT»)

IK3aMeHAMOHHDIN OnjieT Ne 27

3KCHJ’IyaTaHI/ISI AU3CJIbHBIX SHCPICTUYC-

CKHUX YCTaHOBOK

1. Vopasnenne I'C/1Y B yclioBUsIX TEpEMEHHOTO BETpa, BOJIHE-
HUS 1 U3MEHSIOLIEHCS OCA/IKU.

2. BzauMopeiicTBue rpeOHOT0 BUHTA, KOPITyCca Cy/IHA U TJIABHOTO
JU3EIIS1; 3aBUCUMOCTD MEXKAY CKOPOCTBIO Cy/THA U MOIIIHOCTBIO
rcay.

3. PexxuMebl paGoThl 1u3ems ¢ BAHTOM (DUKCUPOBAHHOTO IIara mpu
NpSAMOM TIeperaye.

3aB. kademapoit ICIY,
J.T.H., mpodeccop FO.1. MatBeeB

Kadenapa DCOY

N

(I)EIIEPAJILH‘O]'E':AFEHCTBO 10 cemectp V kypca 2025/26 ydaeOHOro rona

MOPCKOI'O U PEYHOI'O

TPAHCIIOPTA
DenepaibHOE TOCYIAPCTBEHHOE 0I01KETHOE
o0pa3oBaTe/ibHOE YUpe:KIeHHe BbICIIEro

oOpa3zoBaHus 10 TUCIUIUINHE
«BoJKCKIH TOCy1apCTBEeHHbI YHUBEPCUTET

BOJIHOT'0 TPAHCIIOPTA»
(®I'BOY BO «BI'YBT»)

IK3aMEHAIMOHHDBIN OnJieT Ne 28

SKCHHyaTaHI/IH AU3CIIbHBIX OHCPIreTUYC-

CKUX YCTaHOBOK

1. Ocobennoctu ynpasnenus ['C/LY nmpu paboTe Ha METKOBOIbE.
2. TennorexHuueckuit KouTpodb CIY cunamu KoMaHbI.
3. Knaccudukanusi Bo1oOonpecHUTENbHBIX YCTAaHOBOK.

3aB. kademapoit ICIY,
J.T.H., mpodeccop 1O.1. MatBeeB



Kadenpa DCOY

®EJIEPAJIBHOE ATEHCTBO 10 cemectp V kypca 2025/26 yaeOHOro rona
MOPCKOI'O U PEYHOI'O
TPAHCIIOPTA
DenepajibHOE TOCYIAPCTBEHHOE OIOIKETHOE DK3aMeHAHONHDI GHteT Ne 29
o0pa3oBaTe/IbHOEe yUpe:KIeHHe BbICIIEro -
o0pa3oBaHus 10 AUCLUIUINHE

«BOJIKCKMH TOCy1apCTBEHHBI YHUBEPCUTET
BOJHOI'0 TPAHCIIOPTa»
(PIr'v0OY BO «BI'YBT»)

3KCHJ’IyaTaHI/ISI AU3CJIbHBIX SHCPICTUYC-

CKHUX YCTaHOBOK

1. Oco6ennoctu ynpasienus I'CIY npu padote B Kanare.

2. 3BykoBas Bubpanus u myMm CIIY. Mepsl 60pbObI ¢ HUMH.

3. Cy0BbIE TEXHUYECKHUE CPEACTBA U YCTPOUCTBA 3aIUThI OKPY-
JKAIOIIECH CpeIbl.

3aB. kademapoit ICIY,
I.T.H., podeccop 10.1. MatBeeB

Kadenpa DCOY

N

®EJEPAJIBHOE ATEHCTBO 10 cemectp V kypca 2025/26 yueGHOro rona
MOPCKOI'O U PEHHOT'O
TPAHCIIOPTA
DenepaibHOE TOCYIAPCTBEHHOE OI01KETHOE JK3aMeHALHOHHLII Guter Ne 30
o0pa3oBaTe/ibHOE yUpesK/IeHHe BbICIIEro -
oOpa3zoBaHus [0 JUCIUILTMHE

«BoJxCKH TOCY1apCTBEHHBIN YHUBEPCUTET
BOJIHOT'0 TPAHCIIOPTA»
(®I'BOY BO «BI'YBT»)

SKCHHyaTaHI/IH AU3CIIbHBIX QHEPTCTHYC-

CKHUX YCTaHOBOK

1. OnTumansHasi CKOPOCTh Cy/IHA U HEOOXOJUMast I7Isl 3TOTO
MomHocTs 'CJTY.

2. Cyn0oBO# Ti3elb, KaKk UCTOYHUK BUOparmu u nryma. Hopmsr
nomyctumoro myma B MIIL

3. CoBMecTHast paboTa KOMILUIEKCa JU3ENb - TPEOHON BUHT MPHU
CTparvBaHWM C MECTA U PA3TOH CY/IHA.

3aB. kadeapoit 2CIY,
J.T.H., mpodeccop 1O.. MatBeeB



Bb.1.B.JI07 JxcniyaTanus 1u3e1bHbIX SJHEPreTHYECKUX YCTAHOBOK

Kon
KOMIIETEHIUHU

HanMeHoBaHne KOMIICTSHITUN

KomndgecTBo
TECTOBBIX
BOIIPOCOB 11O
KaXX10M1
JHUCHMILINHE

KomndaectBo
BapHAaHTOB
M0 KaXJIOMY
TECTOBOMY
BOMPOCY

IK-2

Cnoco6eH HCHONHATD MPOLEyPhI
0€30I1aCHOCTH U TIOPAI0K JeHCTBUN
IIpU aBapUsX; IEPEXO C
JMCTaHIIHOHHOTO/aBTOMAaTHYECKOTO
Ha MECTHOE YIPAaBICHHUE BCEMH
CHCTEMaMH

4

2

IK-3

Crioco0eH BBITIOTHATH MEPHI
MPEOCTOPOKHOCTH, BO BPEMs
HECCHUsI BaXThl, U HEOTJIOXKHBIE
JeHCTBHSA B ClIydae Moxapa Win
aBapuy, 0COOCHHO 3aTpariuBaroIIX
TOIINIMBHBIC U MACJIAHBIC CUCTCMBbI

IIK-5

Croco0€eH BEIIOIHATE O0€30MacHbIe
U aBapUiHbIEC NIPOLEYPHI
IKCIUTyaTaIl[il MEXaHU3MOB
JIBUTATCIILHON YCTAHOBKH,
BKJIFOYAsi CHCTEMBI yIIPABICHHUSI

I1K-34

Cnoco0eH MmIaHupoBaTh
BBITIOJIHEHHIE TEXHHIECKOTO
00CITy)KUBaHUSI BKITFOYAsT
YCTaHOBJICHHBIEC 3aKOHOM
MPOBEPKH U MIPOBEPKHU Kitacca
cynmHa

MK-37

Cnoco6eH oCyIecTBIATh
pa3paboTKy HKCILTyaTal[HOHHON
JIOKYMEHTAIIH

IIK-55

Crioco0eH BBITIOJIHUTH
TEXHUUYECKOE 00CITy)KUBaHUE U
PEMOHT CYJIOBBIX MEXaHU3MOB U
obopynoBaHus

ITK-63

Crioco0eH yCTaHABIMBATh
NPUYHUHBI OTKA30B CYJ0BOTO
000pym0BaHus, ONIPEACTSATh U
CrnocoOeH ycTaHaBIUBAThH
[IPUYHHBI OTKA30B CyI0BOTO
000pyIOBaHUsI, ONIPENIENISATh U
OCYIIECTBIISITH MEPOIPHUSITUS 110 UX
[IPEAOTBPAIICHUIO




1 BAPUAHT

IIK-2 Cnocoben ucnmomHaTs mporeaypsl 0€30MAaCHOCTH M MOPAAOK JAeiCTBHII NMpH aBapusax; MEpPexon C
JIHCTaHIMOHHOT0/aBTOMAaTHYECKOTO Ha MECTHOE YIIPaBJICHUE BCEMH CHCTEMaMH

1. Bunumamenvno npouumams mexcm 3a0AHUA U NOHAMb, YMO 8 Kawecmee Omeema 0lHcUudaemcs
nocneoogamenvHocms Inemenmos. Bviopams ece npasunwvnvie omeemwl. Yxazamv yugpamu oe3
3HAKO08 npenunanud. 3anpeniaeTcs UCTIOIh30BaTh KOHTPOIBEHO-N3MEPHUTEIbHBIE TIPUOOPHI, €CITH:

1. ucTexM CPOKH MOBEPKH

2. OTCYTCTBYET CepTH(UKAT

3. pa3duro cTekio nmpudopa

4. cTpenka nprubopa MpH CHATHH paboYero NMITyJIbCa HE BO3BPAIIACTCS B HCXOIHOE MOJI0KEHHUE

5. TMOACOCANHAIOTCA K IITaTHBIM MECTaM 4€PE3 MPOMEKYTOUHBIC DJIEMEHTDI

2. Buumamenvno npouumams mekcm 3a0anus u nouame cyms éonpoca. Ilpooymame nozuxy
U nOJHOmMY omeemad. 3anucamy pa3eepHymolil 000CHOGAHHYLIL OMEEMm HA 60NPOC, UCNOIb3YA
yemkue KOMRAKmHble HOpmynuposku. YKaKUTE€ OJHY H3 OCHOBHBIX HEHCIPAaBHOCTEH
pErynaropa 4acToThl BpaIleHUS

3. Buumamenvno npouumams mexcm 3a0anus u noHaAms cyms gonpoca. Ipooymamo n102uxy
U noaHomy omeema. 3anuUcams pa3eePHYmMblil 00OCHOBAHHDIIL OMEEM HA 60NPOC, UCNONb3YA
yemkue Komnaxmuwle ¢opmynuposku. IleprogMIHOCTBIO HEOOXOoauMas Al CpPaBHEHUS
MOKa3aHUN OTBETCTBEHHBIX KOHTPOJIbHO-U3MEPUTEIbHBIX MPUOOPOB, yCTaHOBIEHHbIX B {11V, ¢
npuOopaMu, yCTaHOBJICHHBIMHU Ha AU3€JIE€ U 00CTYKUBAIOLIUX €r0 TEXHUUYECKUX CPECTB, JOKHA
OCYIIECTBIATHCA

4. Bhumamenvno npouumams mexkcm 3a0anus u HOHAmMs cymo éonpoca. IIpooymams no2uxy
U nOJIHOMY omeemada. 3anucamsy pa3eepHymulil 000CHOGAHHDLIL OMEem HA 60NPOC, UCNONb3YA
yemkue Komnakmuole popmynupoexku. O KaxaoM IMEpexojie ¢ MECTHOTO Ha JUCTAHIIMOHHOE
yIpaBJeHUE IJIaBHBIM JABUTaTEIEM U 00paTHO HEOOXOIUMO

IIK-3 Cnoco6en BBIMONHATE Mephl MPEJOCTOPOKHOCTH, BO BPEMsI HECEHHs BaXThl, U HEOTIOXKHBIE JCHCTBHS B
ciydJae moskapa W aBapuH, 0COOCHHO 3aTParuBaloNIuX TOTUTMBHBIE U MACIISTHBIE CHCTEMBI

1. Buumamenvno npouumams meKkcm 3a0aHUs U ROHAMDb, YMO 6 KAYeCcmee OMeEema 0HCuoaemcs
nocnedosamenvHocms rnemenmos. Ilocmpoumas eepryio nociedo6amenbHoCHb U3 RPEOIONHCEHHBIX
Inemenmos. Ykazamv yugpamu 6e3 3HAK06 npenunanus. YKKUTE NEUCTBUS MEXaHUKA IPHU
noskape B nmoanopiraeBoi moxoctu JIBC.

1. OcTaHOBUTH JBUTATEINH IO COTIACOBAHUIO C KAITUTAHOM CYyJTHA
2. YMEHbBIIIUTh YaCTOTY BpaIICHUS
3. JloJIOXHUTh BaXTEHHOMY HaYaJIbHUKY



2. Buumamenvno npouumams mexcm 3a0anusn u nouamey cyms eonpoca. Ilpooymame no2uxy u
nonnomy omeema. 3anucame pazeepHymoulil 000CHOGAHHDLIL OMEEM HA 60NPOC, UCNOJIB3YA UemKUe
Komnaxkmuble popmynupoeku. B nu3ene mpoUCXOUT CAMOBOCINIAMEHEHHE TOTUIMBA 32 CYET

3. BHumamensno npouumams meKkcm 3a0aHus U NOHANb, YMO 6 Kauecmee 0Meema 0icuoaemcs
nociedosamenvHocmy ynemenmos. Ilocmpoums éepuyto nociedosamenbHOCHb U3 RPEONONHCEHHBIX
Inemenmos. Ykazamo yuppamu oe3 3naxoe npenunanus. IIpu oOHapyKeHUH o4ara rmoskapa
HEOOXOIMMO

1. ,HOHO)KI/ITI) BaXTCHHOMY HAa4YaJIbHUKY 2. HpOI/IBBeCTI/I Pa3BCIAKY CHUJIaMH SKUIIaKa

3. TlombITaThCsi CAMOCTOSATENHHO MOTYIIUTH OYar Bo3ropanus 4. M3ommpoBaTh oyar noxxapa

4. BHumamenbHo NpouumMams mMeKCm 3a0anus u HOHAmb cymsy eonpoca. IIpodymams nocuxy u
nonHomy omeema. 3anucamo pazeepHymolii 000CHOBAHHDLIL OMEEM HA 6ONPOC, UCNOIL3YA UemKUe
KOMRaKkmuole hopmynupoexu. Y Kaxxure NepuogMIHOCTb IPOBEPKH IEHCTBUS PyUHBIX M aBTOMAaTHUECKUX
W3BelIaTeNe, A1 KOHTPOJISl TEXHUYECKOTO COCTOSHUSI CUCTEM CHTHAJHM3alliU OOHApY>KEeHHS ToXKapa

IIK-5 Cnoco6en BbImosnHATh Ge30macHble M aBapuitHbIE MPOLEAYPHl IKCILTyaTalldM MEXaHU3MOB JIBUraTelbHOM
YCTaHOBKH, BKJIIOYasl CUCTEMBI yIIPABICHU

1. Brumamenvno npouumams mekcm 3a0anus u HOHAMb, YMO 6 KAYECH e OMEEma 0HCuoaemcs
nocneoosamenvHocmoy  InemeHmos. Buidoepume monvko npasunvhblie eapuanmvl  0meemoe.
Ilocmpoumbs éepHyr0 nocied06amenbHOCMb U3 NPEONONCCHHBIX IIeMEeRmos. Ykazamv yugdpamu oe3
3HAK08 NPenuHanus. YKaKUTE JIEMEHTHI B MOPSIKE YBEIMUYEHUS TOYHOCTH PETYIMPOBKH KOIMUYECTBA
MOJJa4Y¥ TOIUIMBA B KaXK/IbIW U3 IIUIMHIAPOB AU3EIS

1. Kynaunas maiiba pacnpenenuTeIbHOTO Baja

2. llmymxep
3. TomnmuBHas peiika
4. Tlpokmanka mox THB/I
2. Brumamensno npouumams mexcm 3a0aHUA U nOHAmMs cymsy eonpoca. IIpodymams 102uKy u

nonnomy omeema. 3anucame pazeepHymbvlii 000CHOGAHHBIIL OMEEm HA 60NPOC, UCNOJIL3YA YEmKue
Komnaxkmmuoie gpopmynuposku. Kak u3sMeHseTcs Temieparypa oTpaboTaBIIMX Ira3oB tr npu padore IBC
10 BHEIIHEH XapaKkTepucTHKe?

3. Buumamensno npouumams mexcm 3adanusn u nowsams cyme éonpoca. Ilpooymams nocuxy u
nonHomy omeema. 3anucamo pazeepHymolii 000CHOBAHHDLIL OMEEM HA 6ONPOC, UCNOIL3YA UemKUE
Komnakmmuole Gopmyaupoeku.  TIpu KCIONB30BAHUM ISl OXJIQKICHUS TEXHHYECKOTO CpECTBa
3a00PTHOM BOJIbI HEOOXOUMO CIICUTH 38 TEM, YTOOBI €€ TeMIepaTypa Ha Bbixoje He mpeBbimiana _ °C
BO M30€KaHNe MHTEHCUBHOT'O COJIEOTIOKEHUS B ITOIOCTIX OXJIAXICHUS.

4. Buumamenvno npouumams mexcm 3a0aHus U HOHANb, YMO 6 KAYECHIEE OMEEMA 0HCUOACICA
nocneoosamenvHocmo Inemenmos. llocmpoums eepHuyto nocjie008amenbHOCHb U3 HPEOOHCEHHBIX
Inemenmos. Yxkazamo yugpamu 6e3 3naxkoe npenunanus. 1'napapiii qeuratenb padoraet Ha BOII mpu
HOMHUHAJIBHOW MOIITHOCTUM U HOMHHAJILHOM 4acTOTE BpalleHUsA. UTO HY>KHO cAeNaTh NpH “‘yTSKEICHUH
BHHTOBOU XapaKTepUCTUKU BO n30exkanue nmeperpysku JIBC.



OnpenenuTs TOMYCTUMYIO MAaKCHMAIBHYIO TEMIIEPATypy ra30B 0 prdopam
JlONOXUTh BAXTEHHOMY Ha4aJbHUKY

JloOuthcst pabOTHI B YCTAHOBUBITUMCS PEKIME

CHM3UTH IIUKJIOBYIO MMOJa4y TOILIHNBA

el e

IIK-34 Crocoben mianupoBath BBINOJHEHHE TEXHHUYECKOTO OOCTYKMBAHHA BKIIOYAS YCTAHOBIEHHBIE 3aKOHOM
MPOBEPKU U MPOBEPKH Kilacca CyaHa

1. 3anucams pazeeprymulii 000CHOBAHHDLIL OMEEM HA 8ONPOC, UCHOIL3YA YEHKUE KOMUAKMHbIE
dopmyauposku. JIoKyMeHT, yCTaHABIMBAIOLIUI TOCIEI0BATEILHOCTh ONEPALIUii TI0 OCTAaHOBKE
TEXHHUYECKOTO CPEICTBA, SIBISIOTCS

2. Brumamenvno npouumames mekcm 3a0aHus U ROHAMb, YMO 6 KAYECMEe OMEEM A 0)CUOACCA
nocnedosamensHocmy riemenmos. Illocmpoums eepuyio nociedoeamenbHOCHb U3 HPEONOIHCEHHBIX
Iemenmos. Ykazameo yugpamu 6e3 3Haxoe npenunanus. B ciydae OTKIOHEHUs MapaMeTpoB pabovero
nporiecca ¥ yACTbHOTO pacxola TOIUIMBA 3a MpeJelibl, YKa3aHHbIC B MHCTPYKIUHU 10 DKCIUTyaTallWy,
HEOOX0INMO

2.1 J1on0XUTh BaXTEHHOMY HaYaJlbHUKY

2.2 IIpoBepuTh mapaMeTpsl pabodero mporecca no mpuodopamM KOHTPOIIS
2.3 BBISICHUTD IPUYMHBI OTKIIOHEHHS

2.4 TIpousBecTr BU3YaIbHBIH OCMOTD

3. BuumamenwvHo npouumams meKkcm 3a0anus u noHamsy cyms éonpoca. IIpodymams nozuxy u
noanomy omeema. 3anucamov pazeepHynivlil 000CHOBAHHBIL OMEEM HA 60NPOC, UCHONIb3YA YEmKUe
Komnaxkmmuole gopmynuposku. Ilnansi-rpaduxu TO namyOHBIX MEXaHM3MOB CYIOBJaJEINEl] COCTABISIET
Ha OCHOBE

4. BHumamenvHo npouumams mekcm 3a0QHUA U NOHAmMbL cymb eonpoca. IIpodymams
JI02UKY U ROJHOMY omeema. 3anucamv pa3eepHymulii 000CHOBAHHbII OmMeEem Ha
60NPOC, UCNONB3YA YEeMmKUe KOMNAKMHblEe GOpMyauposku. YKaxKuTe, Kak JOJDKHO
OCYILIECTBIIATHCS YBEJIMYEHNUE HATPY3KH IIPHU BBIBOJIE IVIABHOIO JBUIaTENs Ha PEKUM U
OTCYTCTBHUU YKaSaHI/Iﬁ B MHCTPYKIHMH 3aBOAA-U3TrOTOBUTCIIA.

ITK-37 Crnocoben ocymiecTBIsT, pa3paboTKy SKCILTyaTallHOHHOM JOKYMEHTAIlMH

1. Buumamensvno npoyumams mekcm 3a0aHus U noHame cymo eonpoca. IIpodymams
JIOCUKY U NOJHOMY omeema. 3anucamsy pazeepHymulii 000CHOBAHHLIIL OMeEem HaA 60NPOC,
UCRONIL3YA YemKue KOMNAKmHble (opmynupoeku. YKaXUTe, Kakue MpoLeaypbl 00sS3aHbI
BBITMIOJIHUTH YWIEHBI CYJ0BOI'0 SKUIIaXKa Ha MECTE, B BEIEHUU KOTOPBIX HAXOJATCS CUCTEMBI.

2. Bnumamensno npouyumams mexkcm 3a0GHUA U HOHAMb, YMO 6 Kauecmee omeema
oxcuoaemea moavko 1 u3 npeonoycennvix eapuanmos. Bviopamv 1 eapuanm omeema,
3anucamo e2o Homep (hanpumep, 1) u apzymenmul, 0060cHosvigaowue 6v160p omeema. Ha
cXeMe MOoKa3aHa rnepeaada

1.Mexanunueckasi (HeoCpeACTBEHHAs)
2.luzens peayKTopHast
3.0nekTpuueckas

4 KoMOuHMpOBaHHAS
5.I'unpaBnuyeckas



Buumamenvno npouumams mexcm 3a0aHUA U HOHAMb, YMO 6 Kauecmee omeema
oxcuoaemca moavko 1 u3z npeonosrcennvix eapuanmos. Bviopamv 1 eapuanm omeema,
3anucams ezo nHomep (Hanpumep, 1). Ha cxeme o0paOOTKH BOIBI METOAOM XJIOPUPOBAHUS
THIPONPUBOIa QUIBTp AexjopaTop o003HaUeH Iuppoid
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Brumamensno npouumams mexcm 3a0anus u ROHAMb cymb eonpoca. IIpooymame nozuxy
U nonomy omeema. 3anucamo pazeepHymulii 000CHOBAHHDBLIL OMEEM HA 80NPOC, UCHONB3YA
yemkue Komnaxmmuole opmyauposeku. Ha cxeme ycranoBku «III1 Maruk» 1udpoit 8
0003HaYCH
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IIK-55 Cnoco6en BoIMoMHUTL TexHUYECKOE 0OCTYKHBAHHE M PEMOHT CyI0BBIX MEXaHU3MOB U 000PYI0BaHHUs

1. Brumamensno npouumams mexcm 3a0aHus u RoHAmMsy cyms eonpoca. IIpodymams 102uKy u
noninomy omeema. 3anucamov pazeepHymolil 000CHOGAHHDLIL OMEeM HA 6ONPOC, UCNOJIb3YSL UemKUe
KOMRaxKmubvle Gopmyauposxu. - moaToMy nyck /IBC oTHOCHTCS K OJTHOMY W3 Haubolee
OTBETCTBEHHBIX ATAIIOB €r0 SKCILTyaTaI|H.

2. Buumamensno npouumame mexcm 3adanus u nouame cyme éonpoca. Ilpodymames nocuxy u
nonnomy omeema. 3anucamoe pazéepHymolii 000CHO6AHHBIIL OM6Eem HA 80NPOC, UCNOIb3YA YemKue
Komnaxkmuble popmynuposxu. IlpoBepka 3HAHWH YWICHOB CYJ0BOI'0 DKUIAXKA B YACTH CYJIOBBIX CHUCTEM,
WX 0OCITy)KUBAHUS ¥ UCTIONb30BaHHUS, BXOJIUT B 00513aHHOCTh

3. Buumamensno npouumams mekcm 3a0anus u NOHAMb, YMO 6 KAUECHE OMBEEMA 0HCUOAEMCA
nocnedosamenvnocme nemenmos. Ilocmpoums 8epHyl0 nOC1€006amenbHOCHb U3 NPEONOIHCEHHBIX
nemenmos. Ykazamo yugpamu 6e3 3naxoe npenunanusa. Kaxum o0pa3oMm cliefyeT peryaupoBaTh
TeMIIepaTypy OXJIaXIarolel BOIbl BHYTPEHHETO KOHTYpa OXJIaXICHHS TIPH ITOJIOMKE IIPUBOIHOTO HACOCA

1 OO6ecrneunuTh MNPOXOXKACHUE OXJAXKIAIOIICH 3a00pTHOM BOJBI, MPOXOJAIICH dYepes
BOJIOOXJIAJTUTEIb

2 [lepeBectn paboTy Ha pe3epPBHBIA HACOC

3 OTKPBITH/3aKPHITh COOTBETCTBYIOIINE PE3EPBHOM CUCTEME KilamaHa

4. Brumamensvno npouumams mekcm 3a0anus u HOHAMb, YMO 6 KAYECH e OMEEma 0Hcuoaemcs
nocneooeamenvHocmy 3nemenmog. Ilocmpoums eepuyrw nocnedoeamenbHOCMy U3 NPeOnNoIHCeHHbIX
Inemenmos. Yrazamoy yugpamu 6e3 3naxoe npenunanus. 11pu NosSBICHUN HEHOPMAJIBHBIX CTYKOB H
LIYMOB NpH paboTe ABUTaTelNsi HE0OX0AUMO

1 IIpousBectu ocMOTp

2 IlpousBecTy NPUHYIUTEIBHYIO IPOKAYKY OXJIAXKIAIOIIEH KUIKOCTH
3 Beiepxathb TeMIiepaTypHbIe PEKUMBI TIOCIIE OCTAHOBKU

4 HeMe,Z[J'IeHHO IMPOU3BECTHU OCTAHOBKY JIBUTATCIIA

IIK-63 Crnocoben ycranapiuBaTh NpPHYMHBI OTKa30B CYyA0BOTO 00OpyJOBaHMs, onpeaensth u Crocoben
yCTaHaBJIMBaTh NMPHYMHBI OTKA30B CYJOBOT0 OOOPYZOBAaHUS, ONMPENENSATh W OCYLIECTBIISATH MEPONPHATHS 1O HX
MPE0TBPAILICHUIO

1. Buumamenvno npouumams mexcm 3a0aHUA U NOHAMb, YMO 8 KAUECHEE OMEEMA 0HCUOAEMCA
nocneooeamenvrocmo 1emenmog. Ilocmpoums eepuyr nocnedo6amebHOCMb U3 NPEONOHCCHHBIX
Inemenmos. Ykazamo yugppamu 6e3 3HaK08 npenuHaHus.

Kakwne meps! ipu 0OHapy>KeHUH HEUCIPABHOCTH HEOOXOIMMO 110 PEMOHTY BBIILIEANIEH U3 CTPOS

TuTyH>kepHoi napel 6mounoro THB/I nuzens

1. orkmounts THB/]

2. 1o TOrOBOPEHHOCTH ¢ MOCTUKOM ITPOU3BOJIUTH PA0OTHI C OTKIIOYEHHBIM JTU3EIIEM
3. Cuats THB/]

4. Onpecosats THB/]

5. IIpousBecTy 3aMeHy IUTYHXEPHOU Napbl



2.  Buumamenvno npouumams mexcm 3a0aHUs U ROHAMb, YN0 8 KAYECEe OMEema 0HCUOAEnIC
monvko 1 u3 npednosicennvix eapuarmos. Boiopams 1 eapuanm omeema, 3anucamsp e20 nomep (nanpumep, 1) u
apzymenmol, 000CHOGbIBAIOULLE BbLOOD OMEGem.

Jormyckaercst paboTa J3ens ¢ MPEBbIIICHHEM 0 KPYTSIIEMY MOMEHTY % B peXXMMe TIeperpy3Ku He
ooree 1 yaca

3. Buumamensno npouumams mexcm 3a0anus u noHams cyms éonpoca. Ilpooymams nocuxy u
nonnomy omeema. 3anucams pazéepHymulii 000CHOGAHHBIIL OMEEM HA 60NPOC, UCHOJIb3YA YEmKUe
KomMnakmmuole hopmynuposKu.

I[Ipu upe3mMepHOM NOBBILIEHUH TABIIEHHS 110 MAHOMETPY TPH 3aITyCKe IECTEPEHHOTO HACOCa U3 XOJIOHOTO
COCTOSIHMS [UTS1 [IEPEKAYKH BBICOKOBSI3KOH KUIKOCTH HEOOXOIMMO

4. BuumamenvbHno npouumams meKkcm 3a0aHus u HOHAMb, YN0 6 KAUeCHee OMEema 0Hcudaemca
nocneoosamensnocmoy  Inemenmos. Ilocmpoumsv  eepHylo  nocie008amenbHOCHb U3
NPeONIOIHCEHHBIX INIeMeHmos. YKazamb yugpamu 6e3 3nHaxkoé npenunanus. Jluzenp He
3aIyCKaeTCs WK 3allyCKaeTcs C TPYI0M

1. oTperynmpoBath KiamaH

2. OCMOTpETh HEHCIIpaBHbIHN Ki1araH

3. CHATH KOXKYX C pacIpeieNTuTeIs ITyCKOBOTO BO3/IyXa
4. pa3o0path KJamnaH 1 yCTPaHUTh MOJIOMKY



2 BAPUAHT

IIK-2 Cnocoben ucnmomHaTs mpoueaypsl 0€30MAaCHOCTH M HOPSAAOK JAEHCTBHI HpH aBapusx; MEpexon C
JHMCTaHIMOHHOT0/aBTOMAaTHYECKOTO Ha MECTHOE YIIPABICHUE BCEMHU CHCTEMaMH

1. Brumamenvno npouumamse mexcm 3a0aHUA U ROHAMb, YMO 6 KAUECMEE OMEEM A 0HCUOAEMCA
nocneoosamenvrnocms 3nemenmos. Ilocmpoums eepHylo nociedo6amenbHOCHb U3 NPEOIONHCEHHBIX
Inemenmos. Ykazamo yugpamu 6e3 3Haxoe npenunanus. lleprnoanaHOCTs W MPOLEAYPY MPOBEICHHS
TPEHUPOBOK IO TIEPEXOIy C ABTOMATUYECKOTO YIPABICHUS HA PYyYHOE YCTaHABIIUBACT

2. Bhumamenvno npouumams mekcm 3a0aHus U NOHAMb, YMO 6 Kauecmee omeema
oxcudaemces nociedogamenvHocmy 3jemenmos. Illocmpoums eepuyro nocnedosamenbHocms
U3 NPeOI0HCEHHBIX IIeMeHmo8. YKazamp yugpamu o6e3 3nakos npenunanus. Bo Bcex ciyyasx,
KOrJla TeMIepaTypa OKpYy>Karolleil cpeibl MOXKET OKa3aThes Huxke min paBHoi 0 °C, 10KHBI OBbITh
MPUHSATHI MEPHI TI0 MPEAOTBPALIEHUIO Pa3MOPAXKUBAHUS TEXHUUECKOTO CPEACTBA

1. B MecTax cHIDKEHHI TpacChl TPYOOMPOBOIOB PACCOCTHHHUTE (DITAHIIBI

2. CIyCTHUTH BOAY U3 MOJIOCTEH OXJIAXKICHUS, TPYOOIPOBOAOB, (PUIBTPOB, HACOCOB U T..

3. CIyCKHBIE TPOOKH 3aKPBITh, a (pIIaHIIEBbIe COEANHEHUsT coOpaTh

4. IPOJyTh CUCTEMBI CXKAThIM BO3IyXOM

3. Buumamensno npouumamsv meKkcm 3a0aHus U HOHAMb, YMO 68 Kauecmee omeema
oxcudaemea monvko 1 u3 npeonosrcennvix eapuanmos. Bviopamsv 1 eapuanm omeema,
3anucamo e2o Homep (Hanpumep, 1.

Bpemsi mocne ocTaHOBKM Ju3eisl uepe3 KakKoe pas3peliaeTcsi OTKPBIBATh KPBIIMIKK KapTepa
COCTaBISieT _ MHHYT

4. Bhumamensvno npouumams mexkcm 3a0anus u HOHAmMb cymo éonpoca. IIpooymams no2uxy
U nOHOmMYy omeema. 3anucams pazéepHymulil 000CHOBAHHbLIL OMEEm HA 60NPOC, UCNOIb3YA
yemKue KomMnakmuole ¢opmyaupoexu. Bpems BbIBOJAa TTIABHOTO JU3EIS U3 XOJI0BOTO PEXHMa
JIOITyCKAETCsl COKPAIATh B CIIy4ae yrpo3bl

HK'3 CrocoOeH BBIMOIHATH MEpbI MMPEAOCTOPOIKHOCTU, BO BpEMA HCCCHHUA BAXThbl, © HCOTIIOXKHBIC ,I[CfICTBI/IfI B
CJIydae moxxapa ujiv aBapuu, 0COOCHHO 3aTparuBarOInX TOIUIMBHBIC U MACJIAHBIC CUCTEMbI

1. Buumamenvno npouumams meKkcm 3a0aHUA U NOHAMb, YMO 6 KAYECmee OMEEema 0MHCUOAemcs
moavko 1 u3 npeodnodrcennvlx eapuanmos. Buviopamv 1 eapuanm omeema, 3anucamv ezo Homep
(nanpumep, 1).

VYkaxxute BepHYyI0 (popMyy 1711 aOCONOTHOTO pacxoa TOIJIMBA ABUTATEIIEM.

1. Gr=r-n/30
2. Gt=Ne-ge
3. Gr=a-pa

2. BHumamenvHo npouumame meKcm 3a0anus U HOHAMb, YMO 8 Kayechnee OMmeema 0XHcuoaemcs
nocneoogamenvrnocms 3nemenmos. Ilocmpoums eepHylo nocnedoeamenbHOCHb U3 NPEOIONCEHHBIX
Inemenmos. Ykazamoy yugpamu 6e3 3naxoeé npenunanud. B mopsnke yObIBaHUS TOTEHIHAIBHON



OIIACHOCTH KOMIIOHCHTBI 0Tpa60TaBH.II/IX ra3oB ,Z[I/I3€J'I€I>i MOXXHO PaCIIOJIOXUTh B TaKOH
IOoCJICA0BAaTCIIbHOCTH!

1. yrnesonopoabl CoHm, B TOM 4HCIie ¥ KaHIIEPOTCHHBIC

2. okuciel azota NOy

3. anpaerup! (popManbaerua — OSCIBETHBIN ra3 ¢ pe3KUM 3ar1axoMm)

4. mu3enbHas caXka Kak aJiCOPOCHT TOKCUYHBIX, B TOM YHCJIC KAaHIIEPOTCHHBIX, BEIICCTB
5. okuch yraepona CO (yrapHsiii ra3)

3. Buumamenvno npouumamsv meKkcm 3a0anus u noHams cyms eonpoca. lIpooymams n0o2uxy u
nonHoOmy omeema. 3anucamo pazeepHymulii 000CHOBAHHDBLIL OMEEM HA 60MPOC, UCNOIb3Y UEMKUE
KOMRAKmuole YopmyiuposKu.

[Ipn mosiBiIEHMM CHTHAJNA JETEKTOpa MACISHOTO TyMaHa WM T'yCTOTO 0€Joro TyMaHa W3 CHTHAIBHON
(BEeHTWIIIMMOHHOK) TPpYOBI KapTepa HEOOXOANMO.

4. BhumamenvbHo Rnpouumams meKcm 3a0anHus U HOHAmMbL cymy eonpoca. IIpodymams nozuky u
noanomy omeema. 3anucamov pazeepHymMovlii 000CHOGAHHBIIL OMEEM HA 60NPOC, UCNOJIL3YA YEHIKUe
Komnaxkmuole opmynupoexku. Ilpn BHe3almHOM NaAEHUM AABICHMS WM YPE3MEPHOM MOBBILICHUN
TeMIIepaTypbl Macja B HUPKYJSPHOU CHCTEME AU3eTsl HE00X0IUMO

HK-5 CrocoOcH BBINOIHATH O€30MacHBIC U aBapHﬁHLIC npoueaypbl 3KCILUTyaTalluku MEXaHHU3MOB HBHFaTeHBHOﬁ

YCTaHOBKH, BKJIFOYasA CUCTEMBI YIIPAaBJICHUA

1. Buumamenvno npouumams meKcm 3a0aHUA U NOHAMb, YMO 6 KAuecmee OMeEema 0MNcuoaencs
monavko 1 u3 npeonoyxcennvix eapuanmos. Boiopamsv 1 eapuanm omeema, 3anucamv €20 HOMeEDP
(nanpumep, 1) u apzymenmel, o60cnosviéarousue 6vl60p omeema. Yacrora BpaiieHns Ha BEIOpAaHHOM
SKCILTyaTallMOHHOM peKMME He J0JKHA MPEBbIIaTh HOMUHAJIBHYIO BETHUHUHY OoJiee, yeM Ha __ %.

2. Buumamenvno npouumamov meKkcm 3A0AHUSA U HOHAMb, YMO 6 KAYecmee OMmeemda 0)icuoaemcs
nocneoosamensHocmo riemenmos. Illocmpoums eepuyo nociedo8amenbHOCHb U3 NPEONOIHCEHHBIX
Inemenmos. Yxkazamo yughpamu 6e3 3Haxoe npenunanus. [Iporecc mycka ycaoBHO MOKHO TIPE/ICTABUTh
B BUJIC CJICYIONIUX TOCIIEOBATEIBHBIX CTa/INN:
1. BrpbICK TOIUIMBA U €70 CAMOBOCIIZIAMEHEHHUE B OJTHOM WJIM 00JIee IMIIMHAPAX U MPOJI0IDKEHUE
PackpyurBaHue Baja IBUTATENS HA MPOJODKAIOIIEM MOCTYIATh BO3AyXE U CTOPAIOIIEM TOILIHBE
(cMemaHHBIN MYCK)
2. [lepexon nBuratess Ha padOTy Ha TOIUIMBE M BBIXO Ha 3aJaHHBIN PEXKUM.
3. VHTeHCHMBHOE pacKpydyMBaHHE Bajla JIBUTATENS TOJ| JCHCTBHEM I10/1aBaeéMOr0 B IIMJIMHIPHI
CKaToro BO3AyXa 0 MHUHHMAJBHBIX OOOPOTOB, MpPH KOTOPBIX CO3/1aBaeMble B ILMJIMHIpaX
JIABJICHHUS W TEMIIEPATyphl CKUMAEMOT0 BO3/1yXa OYIyT JOCTAaTOYHEI JIsi CAMOBOCIUIAMEHEHUS U
MOCIIEAYIONIETO CTOPaHUS BIPHICKMBAEMOTO TOTLTHUBA

3. Buumamensno npouumams mexKcm 3a0aHus U HOHAMb, YMO 6 KAUeCHEe OMEEmd 0HCUOAEem s
moavko 1 u3 npeodnoxcennvix eapuanmos. Bviopamv 1 eapuanm omeema, 3anucame ezo Homep
(nanpumep, 1) u apzymenmwl, obocHnosviéaroujue 6v1o60p omeema. Ilpu OTCYTCTBUM YKa3aHUH B
WHCTPYKITUH IO SKCIUTyaTallly, BpeMs paboThl TU3eNsl Ha XOJIOCTOM X0y HE JIOJKHO MPEBhIMIATh  MUH.



4. Buumamenvno npouumams meKcm 3a0anus u nowams cyms eonpoca. IIpooymams 102uxy u
nonnomy omeema. 3anucams pazéepHymulii 000CHOGAHHBLIL OM6Eem HA 80NPOC, UCNOIb3YA YemKue
Komnaxkmmuole popmynupoexu. [y “obneryenus’” BUHTOBoH xapakrepuctuku JIBC npu padore Ha BPIL
HEO0X0TUMO

IIK-34 Crioco6en miaHupoBaTth BBINOJHEHHE TEXHHYECKOTO OOCITYKMBAHHS BKJII0YAs YCTAHOBIECHHBIE 3aKOHOM
MPOBEPKU U MPOBEPKH Kilacca CyaHa

1. BrumamenbHo npouumams mexKcm 3a0aHUs U ROHAMb, YHO 8 KA4eCmee Omeema 0)icudaencs
nociedosamenvHocmos  Inemenmos. Ilocmpoumsv eepuyro  nocnedosamenbHOCMbv U3
HPEOSI0HCEHHBIX I/IEMEHMO08. YKa3amb yugpamu 6e3 3HaK0oe8 npenuHanus.

[Ipu oskcrutyaranyi CyIOBBIX JU3eNieHl TPUMEHSIOTCS pas3jM4yHble COpTa TOIUIUB. Y KAKUTE

MOCJIeI0BATEILHOCTD TOIUINB TIOPS/IKE YBEIINUCHUS COMEPIKAHUSA CEPhI:

1. Oen3un

2. IA3EIBHOE TOIUINBO

3. ra3

4. Ma3yT

5. ¢proTCKUi Ma3yT

2. Buumamenvno npouumams mexcm 3a0aHus u NOHAMb cymb onpoca. Ilpodymamsy nozuxy u
nonHomy omeema. 3anucamp omeem HA 6ONPOC, UCNOJIb3YA UemKUe KOMNAKMHblE (POPMYTUPOSKU
oa/nem. Tlo COTNIACOBAaHHWIO C CYAOBIAJCTbIIEM, MOXXHO JIM CMENIMBAThL Maclia Pa3HbIX MapoK MpH
9KCILTyaTallly AU3EIS.

3. BuumamensHo npouumams meKcm 3a0anus u HoHamo cyms eonpoca. IIpodymams nocuxy u
nonnomy omeema. 3anucamov pazeepHymolii 000CHOBAHHDLIL OMEEM HA GONPOC, UCNOIL3YA UemKUE
Komnakmuole opmynupoexu. CyInoBbIE MEXaHU3MBI M CHCTEMBI JIOJDKHBI JKCIUTyaTHPOBATHCS B
COOTBETCTBUHU C

4.Buumamenvno npouumams mexkcm 3a0aHuUA U ROHAmMb cymb eonpocd. IIpodymams nozuxy u
nonHomy omeema. 3anucamo pazeepHymuvli 000CHOBAHHDBIIL OMEEM HA 60NPOC, UCHOIb3YA UEmKUE
KOMRAKmMHble opMYIUposKu.

Kem pernaMeHTHpyETCS BpeMs BBOJIA TNIABHOTO JIU3ENIS B PEKHUM 3KCILTyaTAllMOHHON HATPY3KH

ITK-37 Cnoco6en ocymiecTBIsTh pa3paboTKy SKCILTYaTallHOHHOM 10KyMEHTALMH
1. 3anucamov pazeepHymulii 060CHO8AHHBIIL OMEEM HA 8ONPOC, UCHONBL3YA YemKUe KOMNAKMHblE

gopmynuposxu. Ha cxeme cymoBOW meun Ui CXKUraHus He(QTEOCTATKOB MOJ HOMepoMm 4
o0o3HayYeH.

JuzempHOE
TOIUIHBO




2. Buumamensho npouumams mexkcm 3a0anus u ROHAMb, YMO 6 KAUeCHEe OMEema 0Hcuoaemcs
monvko 1 u3 npednorcennvix gapuanmos. Buiopame 1 eapuanm omeema, 3anucamo e2o Homep
(nanpumep, 1) u apsymenmsut, o60cnosviearoujue evioop omeema. Ha cxeme nzo0pakeHa

nepeaadya MOIIHOCTHU

Ju3ens penykropHas
DJIeKTpruyecKas
Kom6unupoBanHnas
I'mppaBauueckas

agrwnE

1
I

Iq

Mexanudeckas (HEImocpeICTBeHHAas )

3. Buumamenwvno npouumams mexcm 3a0QHUA U NOHAMb, YMO 6 KAYECHIGE OMEEMA 0)HCUOACMCA
moavko 1 u3 npeonorcennvlx eapuanmos. Bviopame 1 eapuanm omeema, 3anucamo e2o Homep
(nanpumep, 1). Ha cxeme yctanoBku «l umporyp» GUIbTp TOHKOM OYNCTKH 0003HaUeH mudpoir

14
| 1
__/J X

2

N =
7 Bwnamolyrw
yucmepny

4. BhumamenbHo npouumams meKcm 3a0aHus u noHams cymo eonpoca. Ilpooymame nozuxy u
nonHomy omeema. 3anucame pazeepHymolii 060CHOGANHDBLI OMEem HA 6ONPOC, UCNOJIL3YA UemKUE
komnaxkmmuote gpopmynupoexu. Ha cxeme ycranosku «TEIF/A» nudpoii 12 o6o3HaueH
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IIK-55 Cnoco6en BomonHuTh TexHHUeCKOE 06CTYKHUBAHIE H PEMOHT CYI0BBIX MEXaHU3MOB U 000PY10BaHHUs!

1. Buumamensno npouumams mekcm 3a0QHUA U NOHAMb, YMO 6 Kauecmee OmMeemda 0XcuUoaemcs
monvko 1 u3 npeonoxycennvlx eapuanmos. Beiopame 1 eapuanm omeema, 3anucamsp ezo Homep
(nanpumep, 1) u apzymenmot, 0060cnosvl8aOuiue 66160p omeema.

MaxkcuManbHOe 3HaYeHHE TeMIIepaTypbl, KOTOPOE MOXET MMETh TOIIMBO B PACXOAHBIX M OTCTOMHBIX
IUCTEPHAX JODKHO OBITh Ha °C.

2. Buumamenvno npouumams mexcm 3a0aHus u NOHAmMb cymv onpoca. Ilpodymamsy nozuxky u
nonHomy omeema. 3anucamo pazeepHymolii 000CHOBAHHDLIL OMEEM HA 6ONPOC, UCNOIL3YA UemKUE
KOMRAKmHble BopMyauposKu.
Kakyto onepaiiuio HeoOX0IMMO BBIMTOIHHUTE MOCIE PETryIMPOBKH IIUKIIOBOM IMOIa4H TOMJIMBA JI0 MTyCKa
JU3ellsl BO M30eKaHnue caMoIlPOM3BOIBHOTO 3aITycKa JU3eJIs

3. Buumamenvno npouumams mexKcm 3a0anus u NOHAMb, UMO 6 Kauecmee omeema odxcuoaemcs
nocne006amebHOCmMb 31EMEHI0B. Hocmpoumb GEpHYI0 nocneoosamenbHOCmMy U3 npeoﬂoofceﬂnbtx
/1eMeHmos. YKkazamo uuqbpamu 0e3 3HaKoe npenuHanuA. VkaxuTe mocieaoBaTeIbHOCTH ornepanuun
MMOATrOTOBKH AU3CJIA K IIYCKY

1. MMPOBEPKA UCTTPABHOCTU U TOTOBHOCTH K JICMCTBUIO BCEX ITATHBIX HpI/I60p0B

2. IpOBEPKa UCHPABHOCTH U TOTOBHOCTD K ACHCTBHIO MEXaHU3MOB
3. HapYKHBI OCMOTp JIBUTATEJIsI
4. IpOBOPAaYMBAIOT ABUTATEIISI HA BO3AYXE MPH OTKPHITHIX MHAMKATOPHBIX KianaHax

5. 3aKpBIBAOTCSI MHAUKATOPHBIE KPAHBI

4. Buumamenvno npoiumamsb mexKcm 3a0anus u nousambs, Umo 6 Kauecmee omeema
021cUOaemca ROC/1E006AMENbHOCHLb ITIEMEHM08. HOC"’IPO”I’”b 6EPHYI0 nocneoosamenbHOCMb
us npe().zwofcennblx /1emMeHmos. Ykazamo uud)ptmu 0e3 3naKkoe npenunanus.

Kakwne nmeiicTBusi HEOOXOAWMMO BBEITIONHUTH B O0S3aTETHLHOM MOPSAKE TMEpe]] HadyaloM BHYTPEHHETO
0CMOTpa AU3ens

1. TIpom3BecTu BCKPHITHE IINEMEHTOB TU3EISI


https://sea-man.org/wp-content/uploads/2023/09/Teilf.jpg

2. Bsecrtu B 3alieIUIeHNE BAJIOIIOBOPOTHOE YCTPOHCTBO
3. Tloecuth Tabmuuky “He BKIFOYATh pabOTAIOT JIFOIH)

IIK-63 Crocoben ycranapiuBaTh TpPUYMHBI OTKAa30B CyAOBOTO 00OpyJOBaHMs, ompeaensTh u CrocobeH

YCTaHaBJIMBATh MPUYMHBI OTKA30B CYIOBOTO OOOPYHIOBAHUS, OMPENCIATh U OCYHIECTBIIATh MEPONPHSATHS MO HMX
MPEIOTBPAIICHHIO

1. Buumamenvho npouumamse meKcm 3a0AHUA U ROHAMb, YO 6 KAYeCmee Omeema 0)cuoaemcs
nocneoogamenvnocmov  Inemenmos. Ilocmpoumv eepuyro  nocnedosamenvHocmv U3
nPeoI0dCceHHbIX I/1eMEHM08. YKazamp yugpamu 6e3 3HaK08 NPEenuHaHusA.

Kakue Mepbl HEOOX0IUMO MPEITPUHATE TIPU 00HAPYKEHUN HEUCTIPABHOCTH TU3EIS U

HEBO3MOKHOCTH €Tr0 OCTAHOBKH TIO YCIIOBHSIM IIJTABAHMS.

1. [TpousBecTr BU3yaIbHBIH OCMOTP
2. Ilo ZOTOBOPEHHOCTH C MOCTUKOM CHU3UTH Harpy3Ky
3. JloN0KUTh BaXTEHHOMY Ha4aJbHUKY

2.  Buumamenvno npouumame mexcm 3a0anus u nousams cyms éonpoca. Ipodymams n1o2uxy u nonnomy
omeema. 3anucamn pazeepHymblii 000CHOGAHHbLIL OMEEH HA 6ONPOC, UCHOTL3YA YeHKUe
KOMRaKkmHbvle (hopmynuposxu.

JlomyckaeTcst paboTa JIH3eNs B peKUME TIeperpy3ku He Oosiee | yaca ¢ TIOBTOPEHHEM YKA3aHHOTO PEKHMA He
MEHEE UeM uepe3 yaca(oB)

3. Buumamenvno npouumams mexcm 3a0anusn u nonams cyms éonpoca. Illpooymams nozuxy u
nOIHOMY Omeema. 3anucams pa3eepHymMulii 000CHOBAHHbIIL OMEEM HA 80NPOC, UCNOTIb3YA
yemKue KOMRaKkmmuowle opmyuposKu.

Bo mbexanne neperpysku JIBC mpu padote riapHoro aerrarenst Ha BOL npr HOMIHAIBHOM MOIITHOCTH H

HOMHHAJTGHON YacToTe BpallleHUs MPH ‘00JerdeHusT” BUHTOBOK XapaKTePHCTHKA HEOOXOUMO

4. Buumamenvbno npouumams meKCcm 3a0aHus u ROHAmMb cymo eonpoca. Ilpodymames no2uxy u
noanomy omeema. Buvloepume o00un HenpasuIbHuIL omeem U 3anumiume €20 YUPpoii
(nanpumep, 1). YBenuueHue UKIOBOM MOAAYN TOIIMBA IPUBOAUT K
1. yBenuUeHUIO MPOIODKUTEFHOCTH BIPHICKA
2. YBEJIMYCHUIO JIABJICHHUS BIPHICKA
3. YMEHBIICHUIO MPOJIOJIKUTEILHOCTH BIIPhICKA
4. yBeNTMYESHHUIO KOJIMYECTBA BBIJIEISIONIEHCS TETIOTHI B IIMIIHHAPE
5. yIy4IIIeHUIO KadyecTBa PAacIIbUIMBAHUS TOILIHBA



