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1. O6bemM AMCUMNNUHBI U BUAbI y4eO6HON paboTbl

Bua yue6Hoi paBoTe! Bcero yacoB/3a4eTHbIX Kypcbl
eauHuY 4
TNexkunm 8 Yacel 8
CPC 113 Yacs! 113
JTabopaTopHble paboTbl 8 Yacol 8
MpakTuyeckue 3aHATUS 4 Yacbl 4
KoHTakTHas camoctositenbHas paborta 2 Yacol 2
Ok3ameH 9 Yacol 9
2. MecTto agucumnnuHel B cTpyktype OOI
Kog, H. 6noka Tpya Th AUCLMNINHBI, 3.€.
Bnok 1 QucumnnuHel (moaynu) (Yacte, opmupyemas yyacTHUKaMu
51.0.30 obpa3zoBaTenbHbIX OTHOLLEHMI) 4

3. Pasgenbl AUCUMNANHBI M BUAbI 3aHATUIA

Ne n/n H Hue

TNekunn
CPC
Na6opaTtopHble paboTbl
MpakTnyeckue 3aHATUA
KoHTakTHas
icamocToATenbHasn pa6ora
3k3ameH

Bcero

1 Pasgen 1. Hacocbkl. BeHTUNATOpbI.

Tema 1.1. Hacocel, nx TexHu4eckme
nokasarenu, pabota Hacoca
B CY[I0BOi cuCTEME.
BeHTUnATopbI.

1 Yacel 5 Yachl

6 Yachl

Tema 1.2. LieHTpo6exHble Hacoch!
KoHcTpyKuusi, MpuHLMN
1,2 AeuncTeus. XapaktepucTuka. 1,5 Yachbl 0,5 Yachb!
KaBuTauus, oceasi cuna v
ee ypaBHOBELUMBaHNE.

2 Yacel

Tema 1.3. OceBble HAcoChl, CTPyMHbIE.
1,3 KoHcTpykums, npuHumn 1,5 Yacbl 0,5 Yachb!
AencTBus. Xapaktepuctuka

2 Yacbl

Tema 1.4. BuxpeBble Hacochl.
1,4 KoHcTpykums, npuHumn 1,5 Yacbl 0,5 Yachb!
AencTBus. Xapaktepuctuka

2 Yacbl

Tema 1.5. MopLuHeBble, WeCTepeHHble
Hacocbl KoHeTpykums,
MPUHLMN AENCTBUS.
XapaKkTepucTuka.

1,5 Yachbl 0,5 Yachb!

2 Yacel

Tema 1.6. MnactuHyaTble, BUHTOBLIE
Hacocbl KoHCTpyKuus,
NPUHLMN AENCTBUS.
XapakTepuctuka.

1,54acel | 0,5 Yacel

2 Yacbl

Tema 1.7. PagnanbHo-nopLuHeBble
Hacocbl. KoHCTpykuus,
MPUHLMN AENCTBUS.
XapaktepucTuka.

1,5 Yacbl 0,5 Yachb!

2 Yacel

Tema 1.8. AkcuanbHo-nopLIHEBbIe
Hacocbl. KoHCTpyKumsi,
NPUHLMN AEUCTBUS.
XapakTepuctuka.

1,5Y4acel | 0,5 Yacel

2 Yacbl

Pa3spgen 2. Komnpeccopsl.

2 TennoobmeHHble annaparbl.

KoHcTpykums, npuHumn
LEeNCTBUS.

0,5 Yachbl 7 Yacol 0,5 Yachb!

8 Yach!

3 Pasgen 3. O6beMHble rMaponpuBoab! 0,5 Yachbl 7 Yachl 0,5 Yachb!

8 Yach!

Paspen 4. lnapoanHammyeckue 0,5 Yacs! 5.5 Yace!
nepegaiv

6 Yacbl

5 Pa3gen 5. PyneBoe ycTponcTBo

5,1 Tema 5.1. PyneBble npuBoabl 1 Yacsbl 5 Yachbl

6 Yacbl

Tema 5.2. PyneBble MalUnHbI,
5,2 noapynusaowme 1,5Y4acel | 0,5 Yacel
ycTpoincTea

2 Yacbl

Tema 5.3. BUHTOpYneBble KOSOHKM,

1,5 Yacbl 0,5 Yachb!
asunon

2 Yacel

Paspen 6. AkopHoe yCTpoiicTBO 1 Yacb! 1 Yacbl

2 Yachl

Paspen 7. LLIBapTOBHOE YCTPOCTBO 1 Yacb! 1 Yacbl

2 Yachl

8 Yach!

6
7
8 Paspen 8. CnacatenbHoe YCTPOCTBO 0,75 Yacesl | 6,75 Yacsl 0,5 Yachb!
9

Paagen 9. BykupHoe, cuenHoe 0,5Yacsl | 7 Yacsi 0,5 Yacsl
ycTpouncTea

8 Yacnbl

10 Pa3pen 10. [py3oBoe, annapenbHoe,

o 0,5 Yachl 7 Yacol 0,5 Yachb!
TIIOKOBbIE yCTpOVicTBa

8 Yachl

11 Pasgen 11. O6LiecyaoBble CUCTEMbI

Tema 11.1. TploMHblEe CUCTEMBI.
CneuuanbHble CUCTEMbI
1.1 NegoKoros 1 0,5 Yachl 5,5 Yachbl
KOHTEHEPOBO30B: KpEeHOBast
1 auddepeHTHas

6 Yachl

Tema 11.2. MNMpoTuBONOXapHbIe
CUCTEMbI: BOAOTYLUEHUSA,
napoTyLleHve,
BOAopacnblneHus,
NEHOTYLLUEHWS, ra3oBoro,
a3po30s1bHOro, 06BLEMHOrO
XUMUYECKOro, UHePTHbIMN
razamu.
XapaktepucTtuka
OrHeTyLlaLmx cpeq,.

1,2 1,25 Yackl | 0,75 Yacbl

2 Yacel




11,3

Tema 11.3. CaHuTapHble cUCTEMBI:

BOAOCHaOXEeHUs, CTOYHas ,
baHoBasi, BEHTUNSALMN U
OTONNEHNA

1,25 Yacsbl

0,75 Yacb!

2 Yachl

Pasgen 12. CneuuarnbHble CUCTEMbI

TaHKepoB

121

Tema 12.1 I'py3oBble, 3a4UCTHbIE,

MOWKM TaHKOB

1 Yachbl 6,5 Yacb!

1 Yacel

8,5 Yachl

12,2

Tema 12.2. Moporpesa rpysa,
rasooTBOAHas 1
BEHTUMNSLMUN TAHKOB,
MepornpusiTusi no 6opbbe ¢
obpasoBaHnem
cTaT4ecKoro
anekTpuyectea. Apmarypa,
KOMMEHCaTopbl.

0,25 Yacebl | 5,25 Yacel

5,5 Yachl

Pazgen 13. MeToabl O4MCTKM CTOYHbIX

BOf,

0,5 Yacbl 5,5 Yacbl

6 Yacbl

Pasgen 14. MeToabl 04MCTKM
HedTecoaepxaLmnx
BOA

0,5 Yacbl 6 Yacbl

0,5 Yacb!

7 Yacbl

Paspen 15. KoHcynsTupoBaHue,

npoBepKa 1 3auTa
KypcoBoi paboTbl

2 Yacol 2 Yacbl

Pa3gen 16. MoarotoBka K 9k3ameHy

16 Yacb!

16 Yacb!

4. KomneteHuumn obyyatouierocs, oopmmpyembie B NpoLiecce 0CBOEHUSI AUCLUUNNUHBI

H

Ne n/n t Hue PopmupyeMble KOMNeTeHLU
1|Pa3pen 1. Hacocbl. BeHTUnsTopsbl.
1,1|Tema 1.1. Hacocel, nx TexHu4eckue
nokasarenu, pabota Hacoca
B CY[I0BOWi cuCTEME.
BeHTUNATOpbI. OnMK-2(MOK: OrK-2.3.1;)
1,2|Tema 1.2. LleHTpo6exHble Hacockl
KoHCTpyKUWS, NpUHLMN
fAencTBus. XapaktepucTuka.
KasuTtauus, ocesas cvuna u OnK-2(1aK:
ee ypaBHOBELLMBAHME. OlK-2.Y.1;0MMK-2.B.1;)
1,3|Tema 1.3. OceBble Hacocbl, CTpyWHbIE.
KoHcTpykums, npuHumn OnK-2(MaK:
neicTBusi. XapakTepucTuka OlK-2.Y.1;0MMK-2.B.1;)
1,4 |Tema 1.4. BuxpeBble Hacocsl.
KoHcTpykums, npuHumn OnK-2(1aK:
neicTBusi. XapakTepucTuka OlK-2.Y.1;0MMK-2.B.1;)
1,5|Tema 1.5. MNopLuHeBble, LWEeCTEPEHHbIE
Hacocbl KoHeTpykums,
MNPUHLMN AENCTBUS. OnK-2(naK:
XapaKkTepucTuka. OrlK-2.Y.1;0MMK-2.B.1;)
1,6 |Tema 1.6. MnactuH4aTble, BUHTOBbLIE
Hacocbl KoHCTpyKuus,
NpUHLMA AeNCTBUS. OnK-2(1aK:
XapakTepuctuka. OlK-2.Y.1;0MMK-2.B.1;)
1,7 |Tema 1.7. PaguanbHo-nopLuHeBble
Hacocbl. KoHCTpykuus,
MNPUHLMN AENCTBUS. OnK-2(naK:
XapakTepucTuka. OrlK-2.Y.1;0lMK-2.B.1;)
1,8|Tema 1.8. AkcnanbHO-NOpLLHEBbLIE
Hacocbl. KoHCTpyKums,
NpUHLMA AeNCTBUS. OnK-2(1aK:
XapakTepuctuka. OlK-2.Y.1;0MMK-2.B.1;)
2|Pa3pen 2. Komnpeccopbl.
TennoobmeHHble annapartbl.
KoHcTpyKuws, npuHLmMn
nencTeus. MK-20.(MAK: MK-20.3.1;)
3|Pa3gen 3. O6bemHble rMAPONPUBOALI MK-20.(MOK: MK-20.3.1;)
4|Paspen 4. luapoanHammyeckue
nepegauu MK-20.(MOK: MK-20.3.1;)
5|Pa3nen 5. Pynesoe ycTpoiicTBO
5,1|Tema 5.1. PyneBble npuBogs! MK-63.(MOK: MK-63.3.1;)
5,2|Tema 5.2. PyneBble MalUuHbI,
noapynueatoime MNK-63.(MOK:
ycTpoicTBa MK-63.Y.1;MK-63.B.1;)
5,3|Tema 5.3. BUHTOpYyneBble KOMOHKY, MK-63.(MOK:
asunos MK-63.Y.1;MK-63.B.1;)
6|Paspen 6. AlkopHoe ycTpoiicTBO MNK-6.(MOK:
MK-6.Y.1;MK-6.B.1;)
7|Pa3pen 7. LiBapToBHOE YCTPOWCTBO MK-6.(MOK:
MK-6.Y.1;MK-6.B.1;)
8|Paspen 8. CnacatenbHoe YCTPOCTBO MK-6.(MOK: NK-6.3.1;)
9|Paspen 9. BykcupHoe, cuenHoe
ycTpoiicTBa MK-6.(MOK: MK-6.3.1;)
10|Pasgen 10. I'py3oBoe, annapenbHoe, MNK-6.(MOK:
NIOKOBbIE YCTPOWCTBA MK-6.3.1;MK-6.Y.1;MK-6.
B.1;)
11 [Paspen 11. Obuiecynosble cucTembl
11,1 |Tema 11.1. TptoMHbIE CUCTEMBI.
CneuuanbHble CUCTEMbI
neaokonos n
KOHTENHepOBO30B: KpEHOBas
v ancdepeHTHas MK-20.(MAK: MK-20.3.1;)
11,2 |Tema 11.2. MpoTuBONOXapHble
CHCTEeMbI: BOAOTYLLEHUS,
napoTyLueHue,
BOAOPACMbINEHNS],
NEHOTYLLIEHWS!, ra30BOrO,
a3p030I1bHOM0, 0GBLEMHOTO
XMMWUYECKOTO, NHEPTHBLIMU
rasamu.
XapakTepuctuka MK-20.(1OK:
OrHeTyLaLwmx cpea. MK-20.Y.1;MK-20.B.1;)
11,3 |Tema 11.3. CaHuTapHble CUCTEMBbI:
BOAOCHAGXKEHMS, CTOYHas ,
haHoBasi, BEHTUNSALMK 1 MNK-57.(MOK:
oTonneHns MNK-57.Y.1;MK-57.B.1;)
12 |Pa3gen 12. CneuunansHble cucTembl
TaHKepoB
12,1 |Tema 12.1 [py3oBble, 3a4UCTHbIE,

MOWKN TaHKOB

MK-57.(MIK: MK-57.3.1;)




12

N

Tema 12.2. Moporpesa rpy3a,
rasooTBoAHasn n

BEHTUNALUWN TAHKOB,
meponpusTusi no 6opbbe ¢
obpasoBaHunemM

cTaTU4eckoro
anekTpuyectsa. Apmatypa,
KOMMNEHCaTopbl.

MK-57.(MIK: MK-57.3.1;)

Pasgen 13. MeToabl O4MCTKM CTOYHbIX
BOA

Pazgen 14. Metoabl 04MCTKM
HedbTecoaepXaLLmnx
BOf,

MNK-36.(MOK: MK-36.3.1;)

15 |Pasgen 15. KoHcynbTupoBaHme, OnMK-2(MNAK: OrMK- MK-20.(MAK: MK-36.(MAK: MK-57.(MOK: MK-6.(MOK: MK-63.(UOK:
npoBepka u 3awmTa 2.3.1;0MK-2.Y.1;0MK-2. |MK-20.3.1;MK-20.B.1;MK [MK-36.3.1;MK-36.Y.1;NK |MK-57.3.1;MK-57.Y.1;MK [MK-6.3.1;MK-6.Y.1;MK-6. |MK-63.3.1;MK-63.Y.1;MK
KypCOBOW paboTbl B.1;) -20.Y.1;) -36.B.1;) -57.B.1;) B.1;) -63.B.1;)
16 |Pa3spen 16. MoaroTtoBka k ak3ameHy OrnK-2.(naK: MK-20.(MAK: MK-36.(MAK: MK-57.(MOK: MK-6.(1OK: MK-63.(UOK:
OrK-2.Y.1;0MK- MK-20.3.1;MK-20.Y.1;MK |MK-36.3.1;MK-36.Y.1;NK [MK-57.3.1;MK-57.Y.1;1K |MK-6.3.1;MK-6.Y.1;MK-6. |MK-63.3.1;MK-63.Y.1;NK
2.3.1,0MK-2.B.1;) -20.B.1;) -36.B.1;) -57.B.1;) B.1;) -63.B.1;)

5. NepeyeHb NnaHUpyeMbIX pe3ynsTaToB 06y4YeHUsl, COOTHECEHHbIX C NaHUPYeMbIMU pe3ynbTaTaMu OCBOeHUs (

I'Ipouecc U3y4YeHus AUCUUNINHBI HanpaserneH Ha (bOpMMpOBaHI/Ie W passutue y OGyHaIOLLLerOCﬂ cnegyowmx KOMMETEHLUI:

NHeBMaTU4eCckux cuctem

rmapaBnu4yeckux n
NHEBMATUYECKNUX CUCTEM

WnaukaTop goct
Ne n/n KoMneTeHuun EA
3HaTb YMmeTb Bnagetb
MK-20.B.1 Bnapeet
MK-20.Y.1 Yveer A
MK-20.3.1 3HaeT cnocobbl CNOCcOBHOCTBIO
CnocobeH obecneynTb obecneunTbiBOgOHENPOHNLIaE
obecneunTbi[BOAOHENPOHNLIAEMO obecneunTtbi[BOAOHENPOHULIAE
BOJIOHENPOHULIAEMOCTb 1 MocTb UfinpeanpuHUMaTL
o cTb nNpeaAnpUHUMAaTH M MocTb uf[npeanpuHUMaThL
NpeanpuUHUMaTh OCHOBHbIE AECTBUS, o ocHoBHblef[nelicTsus, B M
1 o ocHoBHblef|aelicTBuS, B ) OCHoBHbleY|aeiicTBuS, B
B CNyyae 4acTU4HOIi noTepu A crnyyaefHacTuyHomn fa
cnyyaef4acTuyHomn cnyyaef[4acTuyHom
NnaBy4ecT! B HEMOBPEXAEHHOM notepufinnasy4ectn
notepu{innasyyectn notepufinnasyyectn
COCTOSIHUN BfHenoBpexaeHHoM{[cocTosHN
BY[HenoBpexaeHHOM{[cOCTOSIHUM " BY[HenoBpexaeHHoM{[cocTosiHM
[/
OrK-2.B.1 Bnapeet
OrnK-2.3.1 OlK-2.Y.1 YmeeT npumeHsTb A
CnocobeH NnpuMeHaTb CMOCOBHOCTBIO NPUMEHSITL
EcTecTBeHHOHayuHble U OCHOBHbIE 3aKOHbI
€CTeCTBEHHOHay Hble 1 €CTeCTBEHHOHay Hble 1
OBLLENHXEHEPHbIE, ©CTeCTBEHHOHAYHbIX
2 obLenHXeHepHble 3HaHWS, obLenHXeHepHble 3HaHWS,
aHanuTU4eckue MeToabl B [OVCLMNIVH, CBA3aHHbIE C
aHanuTU4eckue MeToabl B o . aHanuTU4eckue MeToabl B
> npoceccroHanbHom npoceccroHanbHon z
npogeccroHanbHoi AesTenbHOCTU npodeccuoHansHomn
[esiITeNnbHOCTU [EesATENbHOCTbI0
[IEATENBLHOCTH
MK-36.B.1 Bnapeet cnocobamu
MK-36.Y.1 OcywiecTBnsTbh A
CnocobeH ocylecTBnsTh BoIGop MK-36.3.1 OBopynosaHve, BL160D 0BOPYIOBAHMS OCyLLEeCTBNATL BbIGOP
3 060pyAoBaHUSl, ANEMEHTOB 1 CUCTEM 3NeMeHTbI 1 CeCTeMbl 3ﬂeMpeHTO§¥’lﬂCeCTeM' 060pyAoBaHWSl, ANEMEHTOB U1
060opyAoBaHNs ANst 3aMeHbl B 06opy/0BaHNs 4115 3aMeHbl B cuctem o6opyaoBaHus Ans
060opyoBaHNA 411 3aMeHbl B
npoLecce aKcnnyarauun cyaos npouecce sKcnnyatauuy cyaos 3aMeHbl B npoLiecce
npouecce aKcnnyartauuy cyaos
3KCMTyaTauum Cyaos
MK-57.3.1 CnocobeH untatb MK-57.Y.1 YmeeT untatb MK-57.B.1 Bnageert HaBblkamn
CnocobeH unTath cxembl
cxeMbl Tpy6onpoBoaoB, cxeMbl TPy6onpoBoaoB., uTeHus cxem Tpybonposoaos,
4 Tpy6GONpoBOAOB, TMAPABNNYECKUX 1

rmapaBnu4yeckux n
NHEBMATUYECKNX CUCTEM

rMapaBnnU4yecknx n
NHEBMATU4ECKUX CUCTEM

CnocobeH ocylLecTBnsaTL
NOArOTOBKY, 3KCNyaTaLmio,
oBHapyeHne HeucrnpaBHOCTEN U
Mepbl, Heobxoaumble Ans
NpeaoTBPaLLEHNS MPUYNHEHNS
NOBPEXAEHUIA CNeayoLWUM
MexaHu3Mam 1 cuctemam
ynpaeneHusi: 1. [MaBHbIi ABuUratens u
CBSI3aHHbIE C HUM BCMOMOraTenbHble
MexaHu3Mbl; 2. Maposoii koTen n
CBSI3aHHbIE C HUM BCTOMOraTenbHble
MEXaHN3Mbl 1 NapoBbIE CUCTEMbI; 3.
BcnomorarernbHble NepBuiHbIe
[ABUraTenu v CBs3aHHbIe C HAMM
cuctemsl; 4. ipyrve
BCNOMOraTenbHbIE MEXaHW3MbI,
BKITtOMAsH CUCTEMbI OXNAXKAEHUS,
KOHAVLIMOHMPOBaHUS BO3AyXa U
BEHTUNSALNN

MK-6.3.1 3naet cnocobb!
OCYLUECTBMSATb MOATOTOBKY,
akcnnyaraumio, oGHapyxeHue
HelcnpaBHOCTEN 1 MepbI,
HeobxoauMble Ans
NpeaoTBPALLEHNS PUYMHEHNS
noBpexae...

MK-6.Y.1 OcyLectenatb
NOArOTOBKY, 3KCMyaTaLuio,
o6Hapy>xeH1e HeucnpaBHOCTE
1 Mepbl, Heobxoaumble Anst

npeaoTBapalleHns
NPUUHUHEHUS NOBPEXAEHWI
creayioLmm. ..

MNK-6.B.1 Bnageet cnoco6amun
OCYLLECTBNSATL NOAFOTOBKY,
3Kcnnyataumio, oGHapyxeHue
HeucnpaBHOCTEN U Mepbl,
HeobxoauMble Ans
NpeaoTBPALLEHNS MPUYNHEHNS
nosp...

CnocoGeH ycTaHaBnMBaTh MPUYNHbBI
0TKa30B Cy0BOro 060pyAOBaHMs,
onpegensTtb u CnocobeH
yCTaHaBNMBaTb MPUYMHbBI OTKA30B
lcynoBoro o6opyaoBaHusi, onpeaensiT
1 OCYLLECTBSITb MEPONPUATUS MO UX

npegoTspaLLeHuto

MK-63.3.1 3HaeT BO3MOXHOCTH
yCTaHaBnmBaTb NpUYMHbI OTKA30B
cynoBoro o6opyaoBaHus,
onpefensTb 1 CnocobeH
yCTaHaBnmBaTb NpUYMHbI OTKaA30B
cynosoro o6opy...

MK-6.Y.1 Onpepensatb
NPUYMHBI OTKA30B CyA0BOro
obopynoBaHus, onpeaenaTs U
cnocobeH ycTaHaBnvBaTb
NPUYMHBI OTKA30B CyA0BOro
obopynoBaHu, onpeaenaTb u ...

MK-.63.B.1 Bnageet
crnoco6amu ycTaHaBnMBaTh
NPUYMHBI OTKA30B CYAOBOrO

o6opyoBaHus, onpeaensits 1
CnocobeH ycTaHaBnvBaTh
NPUYMHBI OTKA30B CYAOBOrO

obopy...

Mpouecc w3yyeHWs AMCUMNNMHBI HanpaeneH Ha (opMUpoBaHWE W pa3BuThe Yy obydatollerocst cnepyowmx Tpebyembix MexayHapoaHon
KOHBEHLMe 0 NOAroTOBKE U ANMNOMUPOBaHNN MOPSIKOB U HeceHun BaxTbl 1978 roga cTaHAapTOB KOMNETEHTHOCTU:

Ne n/n T DyHKUMA Ccbepa KOMNETEHTHOCTU
1 A-111/1-1. CynoBble MexaHu4eckue A-llI/1-1.1. HeceHune GesonacHoi
YCTaHOBKMW Ha ypOBHE 3KCryaTaLum MaLLMHHOW BaxTbl
A-11I/1-1.5. DkecnnyaTaums cuctem
2 A-111/1-1. CynoBble MexaHuyeckue TONMUBHbBIX, CMa304HbIX, 6annacTHbIX U
YCTaHOBKM Ha ypOBHe aKcnnyaTaLum APYrX HACOCHBIX CUCTEM U CBA3AHHBIX C
HUMU CUCTEM ynpaBneHus
A-111/2-3.2. O6HapyxeHWe 1 BbisiBNEHne
3 A-111/2-3. TexHnyeckoe obecnyxuBaHue n NPUYMH HencnpaeHoM paboTbl
PEMOHT Ha ypOBHe ynpaBneHus MEXaHW3MOB U
ycTpaHeHveHencnpasHoCTeR

6. MaTepuanbHo-TexHU4YecKoe U yyebHo-MeToaMYeCcKoe obecneyeHne NnporpaMmmMbl

6.1 MomeleHuns n o6opynosaHue

Ne n/n Bug 7] OcHawy i Ne 7]
obopynoBaHve 1 TexHudeckue cpeactsa obyyvenus (Maptol (34 en.);
YyebHble ayauTopumn ans MynbstumeauiiHoe obopyaosanue (1 ea.); Cton ayautopHbii (10 en.) (662)
1 o . N = . 662,663
npoBeaeHus y4ebHbIX 3aHATUN Cryn (32 en.); naptol (19 en.); mynsTuMeauitHoe o6opyaosaHue (1ea.); cton
ayauTopHbIn (18 ea.); pocka (1 ea.) (663))
. |KOMMNbIOTEpHAas TEXHWKa C BO3MOXHOCTBIO MOAKIIOYEHNS! k ceTh "UHTepHeT" 1
MomeLleHns Ans caMoCTOATeNbHOM
2 obecneyeHre AOCTyNa B 3MIEKTPOHHYIO MH(POPMALIMOHHO-06pa3oBaTeribHyto 660,661
paboTbl 0byyatoLmxcs
cpeqy yHuBepcuTeTa

6.2 JluueHanoHHoe u cBo60AHO pacnpocTpaHAaemMoe nporpaMmmHoe obecneyeHue, B TOM Yucne oTe4ecTBEHHOro

npousBoacTBa
Ne n/n H.
1 Microsoft Office Professional Plus 2016 (Jorosop Ne44/109-15 ot 28.12.2015 (6eccpoyHo))
2 Microsoft Office ProPlus 2013 (Jorosop Ne44/59-18 ot 09.04.2018 (6eccpo4Ho))




6.3 Kapta o6ecne4eHHOCTN NeYaTHbIMM U(MNK) INMEKTPOHHBIMMN U3AAHMAMM U INEKTPOHHbIMMU

o6pasoBaTenbHbIMU pecypcamm

Ne n/n

HaumeHoBaHMe UCTOYHUKA

Foa wapanus

Pecypc

Konunuecteo
3K3emMnnspoB

KpaiHosa, B.B. Metoaunyeckue ykasanus no
opraHusaLnu ¥ BbINOSTHEHNIO BHEAYAUTOPHOIA
(camocTosiTenbHoO) paboTbl [SNeKTPOHHBIN
pecypc] : Ans npenoaasaTenei u cTya.no
HanpasrieHUsIM NOAroToBKM (CneLl.) BbICLL.U
cpea.npod.obpasosaHus / B. B. KpaitHoBa ;
BIYBT. - H.Hosropog, 2018. - 1 Tekct/caiin. -
ABTOpCKUIN BapuaHT. — Pexum goctyna:
http://94.100.87.24:8080/MarcWeb/Tmp/f15520.pd
f

2018

OneKTPOHHBI pecypc

KapenwuH, B.A.;Hacocbl n HacocHble
cTaHuuu;y4ebHwuk;KapenuH, B.A.MuHaes,
A.B.-M.,BacteT; <null> ;

2010

Tekct

Cu3os, IH.;CynoBble Hacockl 1 BcnomoraTenbHble
MexaHu3mbl;y4e6.nocobue;Apuctos, KO.K.JTykuH,
H.B.Cwu3os, I"H.-M., TpaHcnopt; <null> ;

1982

Tekct

123

Uunses, U.A.;CynoBble BcriomoraterbHble
MexaHu3Mmbl;y4ebHuk;Ynusies, U.A.-M., TpaHcnopT;
<null>;

1989

Tekct

86

Koctbines, U.W.;CynoBble
cuctembl;yqebHuk;Kocteines, U.U.Metyxos,
B.A.-CI6.,13a-80 TMA um.C.O.Makapoga; <null> ;

2010

Tekct

30

Bopwucos, H.H.;Okcnnyatauus cynoBbix
BCnomoraTenbHbIX MEXaHU3MOB, yCTpOﬁCTE n
CUCTEM;KOHCNEKT Nekumin Ansa crya.5 kypca
cneu.180405;6opucos, H.H.MoHomapes,
H.A.Akoenes, C.I.-H.Hoeropoa,BI'ABT; <null> ;

2014

Tekct

97

Bopucos, H.H.;Pacuet u npoektuposaHue
[IMHaMUYeCcKMX HaCOCOB;METO/.PEKOMEHAALINN K
KYPC.MPOEKTUPOBAHMIO ANst
cTya.cneu.260506;60pucos, H.H.Akosnes,
C.I"-H.Hoeropog,BI'YBT; <null> ;

2016

Tekct

48

Axkoenes, C.I";CyanoBble CUCTEMbI;KOHCNEKT
NeKuWii ANs CTYA.04H.N 3a04H.00y4YeHNs
cnew.26.05.06;Akoenes, C.I.-H.Hosropoa,BIYBT;
<null>;

2017

Tekct

50

Axoenes, C.I";CyaoBble CUCTEMbI;KOHCMEKT
neKumMit Ans CTy/A.04H.W 3a04H.0By4eHns
cneu.26.05.06;Akoenes, C.I.-H.Hosropoa,<null>;
<null> ;http://94.100.87.24:8080/marcweb/

2017

OneKTPOHHBbI pecypc

Axkoenes, C.I";CynoBble HACOCHI;KOHCMEKT NeKLuit
NS CTYA.04H.U 3a04H.00y4YeHus
cnew.250506;BapeykuH, t0.B.Akosnes,
C.I-H.Hosropog,<null>; <null>
;http://94.100.87.24:8080/marcweb/

2019

OneKTPOHHBbI pecypc

Axoenes, C.I";CynoBble HACOChI;KOHCNEKT NEKLUUA
Ans cTya.cnel.260506;BapeykuH, t0.B.fAkosnes,
C.I-H.Hoeropop,BI'YBT; <null> ;

2019

Tekct

50

Axoenes, C.I";CynoBble HACOChI;KOHCNEKT NEKLUUA
NS cTyA.,00y4.N0 HaNPaBMEHWIO NOAFOTOBKM
26.05.06;BapeukuH, t0.B.Akoenes,
C.I-H.Hosropog,<null>; <null>
;http://94.100.87.24:8080/marcweb/

2019

OneKTPOHHBI pecypc

Axkoenes, C.I";CyaoBble HACOCHI;KOHCMEKT NeKLuit
ANs cTya.,00y4.no HanpaBneHWio NoAroToBKU
26.05.06;BapeukuH, H0.B.Akosnes,
C.I"-H.Hosropog,BI'YBT; <null> ;

2019

Tekct

50

Akoenes, C.I;Cynosbie BCriomMoratenbHble
MeXaHW3Mbl, CUCTEMbI U YCTPOMCTBA U UX
akcnnyartauus.PaboTa Hacoca B cyfoBoit
crcTeMe;y4eGHO-MeToaMueckoe nocobue ans
CTyZIEHTOB: [0 HaNpPaBMEHWIO NOArOTOBKM
26.05.06];Akoenes, C.I.-H.Hosropoa,<null>;
<null> ;http://94.100.87.24:8080/marcweb/

2020

OneKTPOHHbI pecypc

Axkoenes, C.I";CynoBble BCromoraTtenbHble
MEXaHU3Mbl, CUCTEMbI U yCTpOFICTEa nunx
akcnnyatauus. Paborta Hacoca B cyaoBon
cucteme;y4ebHO-MeToanYeckoe nocobue ans
CTYAEHTOB: [NO HanpaBneHno NOAroTOBKN
26.05.06];Akoenes, C.I".-H.Hosropog,BI'YBT;
<null>;

2020

Tekct

50

Axoenes, C.I";Cynosble Hacockl;yuebHoe nocobue
Ans Bysos;BapeukuH, t0.B.fAkosnes,
C.I-CaHkt-MeTepbypr,/laHb; URL:
https://reader.lanbook.com/book/258458 (nata
obpatyenus: 05.10.2022)
;http://94.100.87.24:8080/marcweb/

2022

OneKTPOHHBbI pecypc

Axkosnes, C.I";CynoBble Hacockl;y4ebHoe nocobue
nns By3os;Bapeuykun, H0.B.Akosnes,
C.I-CaHkt-MeTepbypr,flaHs; URL:
https://reader.lanbook.com/book/258458 (nata
obpatyenus: 05.10.2022) ;<null>

2022

OneKTPOHHbI pecypc

BapeukuH, t0.B.;Wcnbitanns
HaCOCOB;METOANYECKNE YKa3aHUs! K BbINOMHEHNIO
nabopaTopHbIX paboT Ans CTyAeHTOoB: [no
HanpasneHuto noarotoekn 26.05.06];BapeykuH,
10.B.Akoenes, C.I.-H.Hoeropog,<null>; <null>
;http://94.100.87.24:8080/marcweb/

2023

OneKTPOHHBbI pecypc

BapeukuH, H0.B.;/cnbitaHus
HaCoCOB;MeToANYECKME YKa3aHUS K BbINONTHEHNIO
nabopatopHblx paboT Ansi cTyAeHToB: [No
HanpasneHuto NoarotoBku 26.05.06];BapeykuH,
10.B.Akoenes, C.I.-H.Hoeropog,<null>; <null> ;

2023

Tekct

50

20

KpaitHoBa, B.B. MeToguueckvie ykasaHusi no
OpraHn3aLmMu 1 BbINOMHEHWIO BHEAYAUTOPHOM
(camocTosiTenbHoit) paboTbl [DNEeKTPOHHbIN
pecypc] : Ans npenojaeareneit u cTya.no
HanpaBneH1siM NMOArOTOBKM (CNeLl.) BbICLLLU
cpen.npod.obpasosaHust / B. B. KpaiiHosa ;
BrYBT. - H.Hosropopa, 2018. - 1 Tekct/cpaiin. -
ABTOpCKWIA BapuaHT. — Pexum goctyna:
http:/94.100.87.24:8080/MarcWeb/Tmp/f15520.pd
f

2018

OneKTPOHHBbI pecypc

I'Iporpamma npeagycmaTtpusaeT BO3MOXHOCTb MPUMEHEHUA SNEeKTPOHHOro oSyquMﬂ, ANCTaHUMOHHbIX oﬁpasoaaTenthlx TEXHONOrUM.
SJ'ISKTDOHHZH MHCbOpMaLlMOHHO—OGpaBOBaTSJ'IbHaﬂ cpefa yHuBepcuTeTa C BO3MOXHOCTbIO AOCTyna K VIH(pOpMaLlMOHHD— TeJ'IeKDMMyHMKaLlI/IOHHOﬁ

ceTun "UHTepHeT" - Pexxum goctyna: http://www.eios.vsuwt.ru/.

6.4 CoBpemeHHble npodeccuoHanbHble 6a3bl AaHHbIX

[[Nen/n |

HaumeHoBaHune




1 Cratuctudeckuii cbopHuk: TpaHcnopt B Poccuun- Pexxium goctyna:
http://www.gks.ru/wps/wcm/connect/rosstat_main/rosstat/ru/statistics/publications/catalog/doc_1136983505312

2 LleHTparnbHas 6a3a ctaTucTUYeckux AaHHbIX - Pexxum goctyna: http://cbsd.gks.ru/

6.5 MHchopMaLMOHHbIe cnpaBoOYHble CUCTEMbI

Ne n/n H

CnpaBouHasi npaBoBasi cuctema «KoHcynsraHTntoc» - Pexum goctyna: http://www.consultant.ru
1
(noroeop ot 02.02.2015 r.)

2 CnpaBoyHasi npaBoBasi cuctema «lrapaHT» - Pexxum goctyna: http://www.garant.ru
(norosop 62/16 ot 01.09.2016 1. - 6eCCPOYHbBIN)

CnpaBouHasi npaBoBas cuctema «KoHcynbraHTntoc» - Pexum goctyna: http://www.consultant.ru
3
(noroeop o1 02.02.2015 r.)

4 CnpaBoyHasi npaBoBasi cuctema «lrapaHT» - Pexxum goctyna: http://www.garant.ru
(norosop 62/16 ot 01.09.2016 r. - 6eCCPOYHbBIN)




7. OueHO4YHbIe U MeTognyYeckue mMaTepuanbl

OueHoYHbIE U MeToAMYECKME MaTepuarbl, onpeaensioLne npoUesypbl OLEHUBaHUS UHAMKATOPOB, XapaKTEPU3YHOLLUX 3Tarbl (POPMUPOBAHUS KOMNETEHLMIA, SIBNSIOTCA NPUNOXEHUEM K MporpaMMe.
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OCHOBHOM Ha BCE KOHTPOIbHbIE
BOMpPOCHI
MK-20.3.1, |A-lIN-1. 2] & |5 Tect 0-49% npaBunbHbLIX OTBETOB 50-69% npasunbHbIx oTBeToB  |70-89% npaBunbHbix otBeToB  |90-100% npaBusibHbIX OTBETOB
—=| & |o
MK-20.¥.1, [4.A-IN1-=| § |2
MK-20.B.1 [1.5.A-lll/ S g
232 [=| ©
| s
— =
| 3
>
4
s
MK-36.3.1, [A-II/1-1.1F[ 2 |5 Tect 0-49% npaBunbHbLIX OTBETOB 50-69% npaBunbHbIx otBeToB  |70-89% npaBunbHbix oTBeToB  |90-100% npaBusibHbIX OTBETOB
MK-36.Y.1, 4. 5| 8 @
MK-36.B.1 [A-lIM-1.[ | &
5.A-lll/2- 2
=
3.2 S
El
>
4
Q
MK-57.3.1, [A-llI/1-1. z 2|5 Tect 0-49% npaBunbHbLIX OTBETOB 50-69% npasunbHbIx oTBeToB  |70-89% npaBunbHbix oTBeToB  |90-100% npaBusibHbIX OTBETOB
MK-57.¥.1, [4.A-I1-=| § |
MK-57.B.1 [1.5.A-lll/ : g
232. ~| €
=
=
El
>
4
Q
MK-6.3.1,0 |A-IN-1. 2| 2 |5 Tect 0-49% npaBunbHbIX OTBETOB 50-69% npaBunbHbIX 0TBeTOB | 70-89% npaBunbHbix otBeToB  |90-100% npaBumbHbIX OTBETOB
K-6.Y.1,MK- |1 A-l/4 55| 8 [@
6.B.1 -1.3. jof| E
~| 2
> =
c | T
El
>
4
Q




MK-63.3.1 [A-111/1-1. 2 2 |5 Tect 0-49% npaBunbHbIX OTBETOB 50-69% npasunbHbIX oTBeTOB | 70-89% npaBunbHbix otBeToB  [90-100% nNpaBumbHbIX OTBETOB
MK-63.¥.1 |4.A-1-|g| & @
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OrnK-2.3.1 |A-lN-1.F | & |® 3awmTa kypcoBon paboThbl PaboTa He BbinonHeHa unu PaboTa BbinonHeHa npasurnbHo, |PaboTta BbinonHeHa B nonHom  |PaboTa BbiNONHEHa B NOMHOM
OrK-2.Y.1, 4, - S codepXaHune He COOTBETCTBYET |HO 6e3 JocTaTouHO rmyboKown obbeme; npopaboTaHbl Bce obbeme; paboTta oTnmnyaetcs
OlMK-2.B.1, |A-llI/1-1. | 5 |8 3afaHuio, JonyLleHbl rpyoble npopaboTKN HEKOTOPbIX pasgenbl cogepxartenbHomn rny6uHon npopaboTku BCex
MK-20.3.1, 5. 3 E = TeopeTnyeckme oLnoKu; pasgenos; obyyatoLmiics yacTtu, ocopmrieHa ¢ pasgenoB coaepXKartenbHON
MK-20.¥.1, |A-II/2-3.L | ® 2 obyuvatoLmniics He MoXeT yCBOWI TOMNbKO OCHOBHbIE cobnogeHNeM yCTaHOBINEHHBIX (4acTu, odopmIieHa ¢
MK-20.B.1, 2. N & 8 3alUUTUTBL CBOU PELLEHUS, pasgenbl TeopeTnyeckoro npasun; obyyarowmiica TBepao |cobnogeHnemM ycTaHOBNEHHbIX
MK-36.3.1, ‘_ g > nonyckaer rpybble matepuana; Ha Bonpochbl BnageeT TeopeTnyeckum npasun; obyyarowuiics
MK-36.Y.1, E £ hakTuyeckme ownbkmn npu OoTBeYaeT HeyBEpPEHHO Unu MaTtepuanom, MoXeT cBobogHo Bnageet
MK-36.B.1, N % OTBETax Ha NOCTaBMNEHHbIE aonyckaeT oLmnbku, NPUMEHSTb ero TeopeTMyYeCcKUM maTepumarnom,
MK-57.3.1, Tl = BOMPOCHI UMW HE OTBEYaeT Ha  (HEeYyBEepeHHO 3alumLaeT CBOK  [CaMOCTOATENbHO; Ha 6e30WnbOoYHO NPUMEHSET ero
MK-57.¥.1, t| 8 HUX TOYKY 3peHuns 60mbLUMHCTBO BOMPOCOB [aHbl  [Mpu pelueHunn 3agad,
MK-57.B.1, | & npaBuibHbIE OTBETDI, CchOpMYNMPOBaHHbIX B
MNK-6.3.1,MNM 2 3alumLIaeT CBO TOYKY 3peHusl  |3aaHuu; Ha Bce BONpPOChl AaeT
K-6.Y.1,lMK- f [0CTaTo4HO 060CHOBaHHO npaBusbHble 1 060CHOBaHHbIE
6.B.1,MK-6 [ OTBETHI, y6eamTensHo
3.3.1,MK-6 o 3aWmLLaeT CBOK TOYKY 3peHUst
3.Y.1,MK-.6 r
3.B.1 C




OrlnK-2.3.1

OriK-2.v.1,
OrK-2.B.1,
MK-20.3.1,
MK-20.Y.1,
MNK-20.B.1,
MNK-36.3.1,
MK-36.Y.1,
MNK-36.B.1,
MK-57.3.1,
MK-57.¥.1,
MK-57.B.1,
MK-6.3.1,M
K-6.Y.1,MK-
6.B.1,MK-6
3.3.1,K-6
3.¥Y1,MK-.6

3.B.1

A-11/1-1.
4.A-IN-
1.5.
A-lI/2-3.
2.

n pomMexXyTo4vHada atTectauna

3k3ameH

YCTHBI onpoc no 6unetam

He3HaHue unm HenoHnmMaHue
06y4aloLLMMCsi OCHOBHOTO
MaTepwvana; Ha 6onbluyto YacTb
BOMPOCOB M0 COAEPXKAHMIO
3K3aMeHa 3aTpyaHsieTcs Aatb
OTBET UNW He AaeT BEPHbIX
OTBETOB

3HaHus umetrot
dparMeHTapHbI xapakTtep,
OTNNYaTCS MOBEPXHOCTHOCTLIO
1 Marnow cogepXXaTenbHOCTbIO;
cogepxaHue buneTta packpbITo
cnabo, UMerTCA HETOYHOCTH
npu OTBETE Ha OCHOBHbIE
BOMpockl buneTa; HapyLueHa
TIOrUKa U3NOXEHUsI, OTCYTCTBYET
OCMBICIEHHOCTb
npeacTaBrnsiemMoro matepuana

3HaHMs UMeT JOCTaTOuHbIN
copepxaTenbHbli YpOBEHb,
ofHaKo oTnu4yatoTca cnabon
CTPYKTYPUPOBaHHOCTbIO;
packpbITo cogepxxaHue buneta,
MMEKTCSH HETOYHOCTM NpKn
OTBETE Ha OOMNONHUTENbHbIE
BOMNPOChHI; HeJOCTaTO4YHO
packpbiTa npobrnema no ofgHoMy
13 BOMpOCoB buneta

3HaHus oTnnyaroTes rnybuHomn
1 cogepxaTenbHOCTbIo, AaeTcs
NOMHbIV UCHepnbIBaOLLNIA
OTBET, KaK Ha OCHOBHblE
BOMpockl buneTa, Tak U Ha
[OMOMHUTENbHbIE;
obyuatoLmiics ceobogHO
BnageeT Hay4YHbIMU MOHATUAMM;
TNOTMYHO ¥ JoKa3aTenbHO
packpblBaeT npobnemy,
npeanoXeHHyto B bunete;
obyyvatoLmnincs 4eMOHCTpUpyeT
yMeHWe BeCTW amarnor un
BCTYNaTb B HAY4HYIO AMCKYCCUIO




10

OrlnK-2.3.1

OriK-2.v.1,
OrK-2.B.1,
MK-20.3.1,
MK-20.Y.1,
MNK-20.B.1,
MNK-36.3.1,
MK-36.Y.1,
MNK-36.B.1,
MK-57.3.1,
MK-57.¥.1,
MK-57.B.1,
MK-6.3.1,M
K-6.Y.1,MK-
6.B.1,MK-6
3.3.1,K-6
3.¥Y1,MK-.6

3.B.1

A-11/1-1.

4.A-lIN-E

1.5.
A-lI/2-3.
2.

n pomMexXyTo4vHada atTectauna

WNToroBbi TecT

Tect

0-49% npaBunbHbIX OTBETOB

50-69% npaBunbHbLIX OTBETOB

70-89% npaBunbHbIX OTBETOB

90-100% npaBunbHbIX OTBETOB

8. Pa3paboTtumku:

Mpodpeccop

Kadenpa akcnnyataumm cyaoBbix
3HEepreTN4YeCcKnx YCTaHOBOK

Axkoenes C. I

(y4eHasi cmeneHb)

(3aHumMaemasi O0/KHOCMb)

(mecmo pabomebi)

)




Huctummmna: «CynoBble BCIOMOTaTeIbHBIE MEXaHMU3MBI, CHCTEMBI M YCTPOMCTBAY, CEUATBHOCTD
26.05.06 «OkcmmyaTalus Cy10BbIX JHEPTETHUECKUX YCTaHOBOK», 4 Kypc

OIIK-2. Cnocoben MNPUMCHATL CCTCCTBCHHOHAYYHBIC H 06HIGI/IH)K€HCpHI>IC 3HaHWs, aHAJIUTHYCCKHC
METOAbI B HpO(beCCI/IOHaHI)HOI\/'I JCATCIIBHOCTH

1. TIlpouunTaiiTe TEKCT, BBIOEPHUTE BCE MPABHIBHBIE OTBETHI U 3aIMUIIUTE PA3BEPHYTHI 000OCHOBAHHBIN
OTBET.
B cynoBoii npaktruke o6beMHas ojjaua Hacoca (Q OObIYHO BBIPAKAETCS B ...
A. M
B. /4
C. kr/u

2. TlpounTaiiTe TEKCT M BEIOEPUTE MPABUIIBHBIN OTBET.
Hanop Hacoca — 3TO pa3HOCTb YAENBHBIX DHEPrUM JKUJKOCTH, OTHECEHHBIX K EAVHHUIE Beca
JKUJIKOCTH, Ha BBIXOJIE€ U3 HACOCA U HA BXOJIE B HETO U U3MEPSIETCA B ...
A.Tla
B. M
C. JIx

3. TlpouwnraiiTe TEKCT U BEIOEPUTE MPABUIIBHBIN OTBET.
[Tose3nast MOIHOCTB HACOCA OMPEAEIIAETCS BBIPAXKEHUEM ...
A. pgQH
H
n
C. pgH

4., TlpounTaifTe TEKCT U BEIOCPUTE MPABIIBHBIN OTBET.
Touka ... Ha XapaKTEpHUCTHKE Hacoca Ha3bIBaeTCs pabodell TOUKOM Hacoca
A.H
B. A
C.Q
HA

H={(Q)

ZK
ST

O ————— =

5. Ilpouwmraiite TeKcT, BEIOEpPHUTE NMPABHIBHBIC OTBETHI U 3aITUIIMTE aPTyMEHTHI, 000CHOBBIBAIOIINE
BBIOOp OTBETA.
K ruppaBiandecKkuM oTepsiM B HACOCE OTHOCHT ...
A. morepu Ha TpeHHe
B. morepu Ha BuxpeoOpa3oBaHue
C. morepn, 0OyCIIOBIEHBI IeEpEeTEKaHWEM >KHIKOCTH Yepe3 3a30pbl MEXIy BpaLIalOIIMMHUCT H
HETIOABMXKHBIMH JIE€TATISIMU

6. IIpounTaiiTe TEKCT U 3alMILINTE Pa3BEPHYTHIH 0OOCHOBaHHBIH OTBET
Ocegas cra Ha pabouee KoJIeco IEHTPOOSKHOr0 Hacoca (CM. PHUC.) EHCTBYET ...
CIIpaBa HaJIeBO



10.

[IpounTaiite TEKCT, BHIOEPUTE BCE MPABHIBHBIE OTBETHI M 3aITUIIUTE Pa3BEPHYTHI 000OCHOBAHHBIN
OTBET.

MexaHuueckue oTepu B HEHTPOOEKHOM HACOCE COCTOSAT U3 ...

A. oTeph Ha TPEHHE B MOJIMINITHAKAX, CaJIbHUKAX

B. moteppb Ha TpeHUE HAPYKHBIX MOBEPXHOCTENW PabOUHX KOJIEC O KUAKOCTh

C. morepb Ha BUXpeooOpa3oBaHNE

[IpounTaiiTe TEKCT W 3aNUIIUTE PA3BEPHYTHI 000CHOBAHHBIN OTBET.
OObeMHBIH K.I1.14. LEHTPOOSXKHOI0 Hacoca yUUTHIBAET IIOTEPH, OOYCIIOBIIEHHBIE . . .

[IpounTaiiTe TEKCT U 3aIUIINTE PA3BEPHYTHIH 000CHOBAHHBIH OTBET.
[TonHas ynenbHast 3HEPTUsI MOTOKA KUAKOCTH ONPEIEISETCS BEIPa)KEHUEM

P v? . . .
s + = + Z — cyMMOH OTEHIHAJIBHON 3HEPTUH, CKOPOCTHOTO HAIlOpa U F€OMETPUYECKOM
BBICOTBI

[IpounTaiiTe TEKCT U 3aMUIIATE PA3BEPHYTHI 000CHOBAHHBINA OTBET.

H606XOIII/IMOCTB IIPUMEHCHUA MHOI'OCTYIIEHYAThIX KOMITPECCOPOB C IPOMEKYTOYHBIM
OXJIAXKIACHUEM 0o0BsICHSETCS TEM, YTO



JlabopaTopHbie pabOThI

Kontponupyembie koMIeTeHIIUN
OIIK-2. CiocobeH mpUMEHSTh €CTECTBEHHOHAYYHBIC W OOIIEHH)KEHEPHBIC 3HAHUS, aHATUTHYC-
CKHE€ METOJIBI B TPO(heCCHOHALHOM IeATEIBHOCTH
OIIK-2.3.1 cnocoObl MPUMEHEHUS €CTECTBEHHOHAYYHBIX M OOIIEHH)KEHEPHBIX 3HAHWUM, aHAJIH-
TUYECKUX METOJIOB B MPOGECCHOHATBHON ACSITETLHOCTH
OIIK-2.Y.1 YMeTh NpUMEHSITh OCHOBHbBIEC 3aKOHBI €CTECTBEHHOHAYYHBIX TUCIUIUINH, CBSI3aHHBIE
¢ MpodeCCUOHATBHON A TETLHOCTHIO
OIIK-2.B.1 Brnageer cniocoOHOCTBIO MPUMEHSTh €CTECTBEHHOHAYYHBIE M OOIIICMHKECHEPHBIC 3HA-
HUS, aHATMTUYECKUE METO/IBI B MPOPECCHOHATBHOMN JIeITeTbHOCTH

HaumenoBanue 1abopaTtop-
HOM paOoThI

3amanus 11 1TabopaTOPHBEIX padboT

Bormpocs! k 3amuTe 1abopatop-
HBIX paboT

JlaGopaTopnas padora Ne 1
Hccnenosanue paboTsl
HEHTPOOEKHOTO HAacoca

1. M3yyeHue KOHCTPYKLMH U MPUH-
LUMa JeHCTBHS LIEHTPOOEKHBIX HACOCOB.

2. OKclepUMEHTalbHOE  OIpeaere-
HUE XapaKTePUCTUKH IEHTPOOEKHOTO

Hacoca H=£(Q).

3. Iloctpoenue HamopHOW Xapakre-
PHUCTHKH LIeHTpoOexHoro Hacoca H=£(0).

1. YcTpoicTBO EHTPO-
OeKHOTrO0 Hacoca.
2. Ilpunuun neiicTBus
EHTPOOEKHOTO Hacoca.
3. OcobeHHOCTH  JKC-
TUTyaTallud [IEHTPOOCIKHBIX
HACOCOB.

JlaGopaTopnas padora Ne 2
Hccnenosanue paboTsr
BUHTOBOT'O Hacoca

1.  H3ydveHue KOHCTPYKIMH W TPHH-
[UIa AeWCTBUS BUHTOBBIX HACOCOB.

2. DKCHepUMEHTaJIbHOE OIpeaee-
HUE XapaKTepUCTUKH BUHTOBOTO Hacoca
0=/(P).

3. Tlocrpoenue XapaKTePUCTUKU
BHHTOBOTO Hacoca O=f(P).

1. VYcrpolictBo BHUHTO-
BOTO Hacoca.

2. Ilpunnun paeicTBus
BHHTOBOT'O Hacoca.

3. OcobeHHOCTH 3KC-
IUTyaTallid BHHTOBBIX Ha-
COCOB.

CTHKHU LIEHTPOOEIKHOTO

COCOB.

Jlabopatopnas pabora Ne 3 1.  HM3ydeHue KOHCTPYKIHMH U TIPUH- 1.  VYcrpoiictBo
Uccnenosanue paboThI | 1una JeHCTBHS MOPITHEBBIX HACOCOB. MIOPIITHEBOTO HACOCA.
MOPIIHEBOTO HACOCa 2. OKCHNEPUMEHTAILHOE  ONpe/eie- 2. IIpunuun neicTBus
HHC XapaKTEPUCTHKH MTOPITHEBOTO HAcOCa | TIOPITHEBOTO HAacoca.
O=fp). 3. OcoOEHHOCTH  3KC-
3. [Moctpoenue XapaKTePUCTUKHU | TUTyaTallud MOPITHEBBIX Ha-
nopiiHeBoro Hacoca O=f{(p). COCOB.
Jlabopatopnas pabora Ne 4 1.  HM3ydeHue KOHCTPYKIHH W TIPUH- 1.  YcrpoiictBo mie-
Uccnenosanue paboThI | muIa ASHCTBUS IIECTEPEHHBIX HACOCOR. CTEpPEeHHOr0 Hacoca.
IECTEPEHHOT0 Hacoca 2. OKCHEPUMEHTAILHOE — OMpe/eie- 2. IIpunuun neiicTBus
HUC XapaKTEPUCTHKH MICCTEPEHHOTO Ha- | MECTEPEHHOTO Hacoca.
coca O=f(p). 3. OcoOeHHOCTH  3KC-
3. [TocTpoeHne XapakTepUCTHKH Ilie- | IUIyaTallii  [IECTEPEHHBIX
crepenHoro Hacoca O=f(p). HAaCOCOB.
JlabopartopHas padoTa Ne 5 1.  H3ydeHume KOHCTPYKIIMU W TIPHH- 1.  VYcrpoiictBo  mia-
Uccnenosanue paboThI | muIa ASUCTBUS TUIACTHHYATHIX HACOCOB. CTHHYATOI0 Hacoca.
IUIACTHHYATOTO Hacoca 2. OKCHEPUMEHTAIILHOE — OMpeee- 2. Ilpunuun neicTBUs
HUC XapaKTEePUCTHKHU IIACTUHYATOTO Ha- | IUIACTHHYATOTO Hacoca.
coca O=f(p). 3. OcoOEHHOCTH  3KC-
3. IToctpoenue XapaKTePUCTUKH | TUTyaTallii  IUTACTHHYATBIX
IJIacTHHYATOTO Hacoca O=f(p). HAaCOCOB.
Jlaboparopnas padota Ne 6 1.  DxcrmepuMeHTAIBHOE oOmpenene- 1. KUII -»skcriepumen-
OnpejelicHue  XapakTepu- | HUE€ XapaKTEPUCTHKH IEHTPOOSKHBIX Ha- | TAJIBHOM  yCTAaHOBKU  JUIS

ONpCACIICHHA XapaKTCPUCTH-




Hacoca.

2. Iloctpoenue xapakTepUCTHK IEH-
TPOOEKHBIX HACOCOB.

KH IIEHTPOOEXKHOTO Hacoca.

2. OmpeneneHue Haro-
pa LEHTPOOEXKHOT0 Hacoca
IO MMOKa3aHUsIM MPUOOPOB.

3. Omnpenenenue Moul-
HOCTH IIEHTPOOEXKHOTO Ha-
CcoCa II0 IIOKa3aHusAM IIpu-
0opoB.

CoBmecTHas paboTa ABYX

[MEeHTPOOEKHBIX  HACOCOB
IIpA TapajjieJIbHOM U II0-
CIIEIOBATEIbHOM  COEIH-
HEHUH

JBYX IapajuieJlbHO COCAMHCHHBIX LIEH-
TPOOEKHBIX HACOCOB.

2. IToctpoenue
IBYX TOCJIEIOBATEIHEHO
LEHTPOOEIKHBIX HACOCOB.

XaPaKTCPUCTUKU
COCOMHCHHBIX

4. OnpenenexHue K.I.1.
LIEHTPOOCSKHOTO HACOoCa.
Jlabopartopnas padota Ne 7 1.  IMocrpoenue XapaKkTepucTuku | 1. C kaKo¥ 1eJIbI0 MPH-

MEHSIOTCSl TOCJIEN0BATENb-
HOE€ M NapajljIeJIbHOE COEIH-
HEHHE IIEHTPOOEKHBIX Ha-
cocoB?

2. Kak crpoutca Ha-
HOpHAas XapaKTepUCTUKA
JIByX TMOCJIEI0BaTeNIbHO pa-
0oTarIMX IEHTPOOEKHBIX
HacocoB?

3. Kak ctpoutcs Ha-
MOpHAast XapaKTepUCTHKA
IBYX TapaieslbHO paboTa-
IOIMUX TICHTPOOEKHBIX Ha-
cocoB?

Ipunoowcenue: memoouueckue Mmamepuanvl/peKoOMeHOAyUU.

MeToanuyeckne MaTepuaJIbl

Ornucanue 1a60paTopHOro CTEHA.

Ha yue6nOM naboparopHoMm cterzae (puc. 1, 2) yCTaHOBICHO ISATh HACOCOB: IIEHTPOOCIKHBIN, BUHTO-
BOI{, TIOPIIHEBOM, IMECTEPEHHBIN U TUIACTHHYATHINA, & TAKXKE PAacXOIHBIA 0ak, JaTYNKA KOMIBIOTEPHOM

CUCTCMBI UBMCPCHUA.




Puc. 1. O0wwuii Bu cTeHa.

Puc.2. TlpuHnunuanbsHas cxema 1ab0paToOpHOTo CTCH/IA.
1,2, 3,4, 5—Mecra 3aMepoB MapaMeTpoB

[TapameTpsl U3mMepeHus

Ms1 2 3 4 5
Gl
O6o3HayeHne HanmeHoBaHue
BB bak ans sBoAbl
H1 LLlecTepeHHbIN Hacoc
H2 MopLuHeBoOI Hacoc
H3 LleHTpobeKHbIM Hacoc
H4 BuHTOBOW Hacoc
H5 MnacTMH4YaTbIM Hacoc
PB Perynnpytowmin BEHTUb
PM Pacxogomep
CK C/NMBHOM KpaH
PK PacnpenenutenbHbIM  KOIEK-
TOp
3y 3a/IMBHOE YCTPOMCTBO

YcraHoBKa BKIIFOYAETCS € MTOMOIIBIO aBToMaTndeckoro BeikiaodaTelst, AB (QF1) «Cets 220By.



Wunukartopras nammouka HL1 yka3piBaeT Ha HaTM4UKMe MUTAHUS.
Knasummm npegHazHaveHbl I BKIIOYCHHS

BK1 —mnactungaterit (HS);

BK2 — nupkynsamuonHsIi ieHTpobdexHsbiit Hacoc (H3);

BK3 — BunTOBOI# (H4);

Tym6nep — BK4 nmopuraeBoii (H2) / BKS — mectepennstit (H1);
PSA —aBapuiiHbIil TaTIYUK JaBICHUS;

FS — pacxomomep;

PS — gaTunk naBieHus;

M4 — 3n1eKTpoABUTATETb.

JIP Nel. HccnenoBanue paboThl HEHTPOOEIKHBIX HACOCOB
VY CcTpOoHCTBO IEHTPOOESIKHBIX HACOCOB

Hawubounbiee pacrpoctpaHeHHe UIsi EPEMEIeHUsT OOJTBIINX KOJHMYECTB Pa3HOOOPA3HbIX KUJAKOCTEH
MIOJTYYMJIH IIEHTPOOESKHBIE HacOoChI(puc.3).

[InpokoMy pacrpoCTpaHEHUIO LEHTPOOSIKHBIX HACOCOB Ha CYAaX CIIOCOOCTBYIOT HEOOJBILNE Macca
1 TabapuThl; MPOCTOTA KOHCTPYKIIMHK; PABHOMEPHAs MO/a4ya; HEBbICOKAs YYBCTBUTEIbHAS K 3arPA3HCHUIO
#UIKOCTH. CyIIeCTBEHHBIM HEOCTATKOM IIEHTPOOSIKHBIX HACOCOB SBISICTCS OTCYTCTBHE CAMOBCACHIBA-
HHsI, TIO9TOMY TIEpeJT IyCKOM HAacoC JIOJDKCH OBITh 3aIOTHEH JKUAKOCTBIO MIIH CHA0KEH CaMOBCACHIBAIO-
UM yeTpoiictBoM. L[eHTpoOEKHbIE HACOCHI OBIBAIOT TOPH30HTAILHBIC U BEPTUKAIBHBIC, TIPH 3TOM I10-
ClIeTHHE 3aHUMAIOT MEHBIIIYFO TUTOIIAIb.

OCHOBHBIMH JICTAIIIMH HAacoca sIBJISIOTCS pabodee Kojeco 1, cocrTosiiee U3 BEIOMOTO M BEAYIIETO
JUCKOB, COCIMHCHHBIX U30THYTBIMH JIOTIACTAMMU.

LlenTpoOexkHbIii Hacoc (puc. 4) COCTOMT M3 KOpITyca 2, UMEIOLIEro CIUPaIbHYI0 (opMy, U pacmoso-
JKEHHOTO BHYTPH JKECTKO3aKPEIJICHHOTO paboyero kojeca 3, COCTOSIIIEro U3 ABYX TUCKOB, C 3aKPEIJICH-
HBIMH MEX/Ly HUMH JIOMACTSIMH 7.

’ OHM 3arHyTbl Hasag Mo Hanpas-
JIEHWM BpaLLEHUA

Paboyee Ko1eco pacrnosioXKeHo Ha
BaJly 5 KOHCOJIbHO U 3aKperJieHo
npu MoMoLmM WNoHKKN. CoeauHe-
HMe Hacoca C TpybonpoBogamm,
HamopHbIM W BCaCbIBaIOLMM,

. NPOM3BOAUTCA Yepe3 NaTPyOKu.
Puc.3. O6wuit BUA LeHTpobeXXHOro Hacoca

aq

Puc. 4. Cxema nieHTpoOEKHOTO Hacoca
1 — noxBox; 2 — xopryc; 3 - pabouee Koieco; 4 — yIutoTHeHue; 5 — Bait; 6 — natpy0oK;
7- nonacTu; a — CIUpaIbHBIA OTBOJ.



[Ipu Bpamenun pabodero Kosieca B IEHTPAIbHOW €ro 4acTu oOpasyeTcs MOHMKECHHOE NaBlICHHE,
BCJIECTBHE YEr0 JKUAKOCTh HEMPEPHIBHO MOCTYMAET B HACOC, OTOpachIBacTCs K nepudepun U NonaiacT B
CIHMpPaJIbHBII OTBOJI.

[oBbImIeHNE 3HEPrUM MOTOKA KUIKOCTH BbI3BIBACT YBEJIMUCHHUE AABICHUS U CKOPOCTH MPOTEKAHUS €€
IIPU BBIXOZE U3 pabouero Kozieca 10 CPaBHEHMIO C JIABIECHHEM M CKOPOCTBIO €€ IpH BXoAe B Hero. [l
3TOr0 HEOOXOIMM HEMPEPBIBHBIN MOABOJ HEPTUHU BpamaromuMcs koiecoM. Jlomactu pabodero koseca
IIPU €r0 BpallleHHH NMepelaroT XKUIKOCTH SHEPTHIO 3a CUET BOZHHUKAIOMIMX MOABEMHBIX CHJI U KOPHUOIH-
COBBIX CHJI HHEPIIHH.

U3 paboyero koneca KUIKOCTh MPH BPAILLICHUH ITOCTYNAET B CIUPAIILHBINA OTBOJ, a 3aTeM B Tu(pdy-
30p (puc.5), TAe CKOPOCTb CHMXKAETCA, T.€. KMHETHYECKas SHEPrHs MOTOKa YaCTHYHO Mpeolpasyercs B
MOTEHIIMATBHYIO SHEPTHUIO AaBieHus, 4ro nosbimaeT K11/ Hacoca.

Hanpasnewe
BOAULEHHA

Pafouee xoneco

| Hanpasnenwe NOTOKa
| mMaKocTH

| Crpas LN 0THOD

Kopnyc nacoca

Puc.5. Cxema TeyeHust )KUIAKOCTH B LICHTPOOEKHOM Hacoce

Pa6ouee Koneco MoXeT 6bITb 3aKpbITOE, NMOJIYOTKPLITOE UK OTKpbITOE (prc.6).

Puc.6. Paboune koeca HeHTPOOEIKHBIX HACOCOB
a) - 3aKpBITOE; 0) — MOIYOTKPBITOE; B) - OTKPHITOE
1-BetoMblIil TUCK; 2-BeayLINH JUCK; 3-J10MacTh

YeTpoicTBO TIEeHTPOOSKHOTO0 KOHCOIBHOTO Hacoca MoKa3aHo Ha puc. 7.



o
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Puc.7. llenTpo6eHBII KOHCOIBHBII HACOC
1-pabodee koseco; 2-KphIIIKa; 3-HaOPHBIA MaTpyOOoK; 4- OMMOpHAs CTOMKA;
S-IIapUKOBBINA MOJIIUITHUK; 6-Baj; 7- HAXKUMHAas KPBIIKA CabHHUKA; 8-KOPIYC; 9-yIIOTHUTEIEHOE KOJIBLIO.

I[JIH YBCIMYCHUSA HAIopa UCIOJIB3YIOT HACOCHI C IMOCJIC€A0BATCIIbHBIM COCANHCHNUEM pa60111/1x KOJIEC,

Ha3biBaeMble MHoroctyneH4yatbiMu Tuna [{HC (puc.8). Hamop Takoro Hacoca paBeH CyMMe HAaIllOpOB

OTACIBHBIX KOJICC.

Puc.8. Hacoc neHTpoOeKHbIi 1BYCTOPOHHETO BXOAA
1-pabouee KoeCO ABYCTOPOHHETO BXO/a; 2-KOJBIO THAPO3aTBOPA;3-KOPITYC; 4-MOAMIMITHUK

ILJ'ISI YBCIMYCHUS HAIlOPpa UCIIOJIB3YIOT HACOCHI C MOCICAOBATCIIbHBIM COCANHCHHUECM pa60t{1/1x KOJICC,

HazpiBaeMble MHoroctyneHuaTsiMu Tuna IITHC (puc.9). Hamop takoro Hacoca paBeH cyMMe HamopoB

OTACIBbHBIX KOJICC.
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Puc. 9. MHorocryneH4aTblii LEeHTPOOEKHBIH HACOC
| -IOAMIMITHUKOBBIH y3€I; 2-CalbHIKOBOE YIUIOTHEHHE; 3-padoune konéca

XapaKTepUCTUKH [IEHTPOOKHOTO HACcOca MPEICTABISIOT cO00i rpaduueckue 3aBUCHMOCTH HAropa,
motHoctH, KII/I, gomyckaeMoi BakyyMMeTPUYIECKO# BBICOTHI BCACHIBAHUS OT MOJAYH MPH TOCTOSHHOM
on
gacToTe Bpamenus — coorserctBenHo H=f(Q), N=f(Q), n=f(Q), Haar = f(Q).

BakK

[IpencraBneHHble XapaKTEPUCTUKH MOITYYalOT Ha 3KCIIEPUMEHTAIBHOM CTEHJIE, T.K. XapaKTepUCTHKH,
MIOJIyYE€HHBIE PacUETHBIM MTyTEM, IJIOXO COTNIACYIOTCS C pe3yibTaTaMu dKcnepuMeHTa. Ho pacuérHble xa-
pakTepucTuky (puc.10) mO3BONAIOT OOBSICHUTE BUJ MOJyYEHHBIX KPUBBIX.

H
N | - !
n 1| \
I .
| | B=1Q T
- " 1
U |
N =£(Q) - =] ==
- N=£(Q) — et
o (I .=
[ L2
A — Q)
P T |
| =

Puc. 10. XapaKTepUCTUKU LLEHTPOBEXKHbIX HACOCOB

B muamnazone ot Q=0 u mo Q:Qmax MpY TIOCTOSTHHOM 4acTOTe BpalleHUs MOCTEIEHHO OTKPBIBAIOT 3a-

JBIDKKY Ha HaIlOpHOM TpyOONpoBoze KaxIbli pa3 GUKCUPYs 3HAUCHHS HANOPa, MOLIHOCTH, BaKyyMa Ha

BXoxae B Hacoc. B urore crpost kpussie H=f(Q), N=f(Q), = f(Q), xpuyto n={(Q) moixydaror pacudeéTHbIM
IIyTEM.

O6nacte kpuBoit H=(Q), coorBeTcTByromas HanboabmmM 3HaueHusM KI1/1, Ha3piBaercst paboueii da-
CTBIO XapakTepucTuku. [Ipu mondope Hacoca HEOOXOAMMO BBITIOIHUTH YCIOBHSA, IPH KOTOPOM BO BCEX
pexxuMax Hacoc paboTai B 001acTH padodel YacTH XapaKTEPUCTHKH.

U3 3aBucumoctu H=f(Q) cnemyer, 4To ¢ yMEHbIIICHHEM TIOJ[A4YH HATIOP BO3PACTACT U MPH MOAa4YEe PaB-
HOW HYJIIO, T.€. MPH 3aKPBITOW 3aJIBHXKKE HA HAMOPHOM TPYOOIPOBOJE, TOCTUTAET MAaKCHMAIBHOTO 3HA-
deHmst. Popma xapakrepuctuku H=f(Q) saBucur or xoodduurenTa ObICTPOXOAHOCTH HACOCA N : YeM

Oonbure K03 HUIEHT OBICTPOXOTHOCTH, TeM Kpyue kpuBast H=f(Q) (puc.10).



MOHIHOCTL N HacocCa, KakK MnpaBujio, UMECT TCHACHINIO K BO3PAaCTAHHUIO C YBCIIMUCHHUEM I1OJa4Yn Q
MuHuMaabHass MOIITHOCTh COOTBCTCTBYCT SaKpLITOfI 3aABUKKC Ha HAITOPHOM ’I‘p}I6OHpOBO}_‘[€, T.C. IpA Q:()

DKcIuTyaTarus eHTPOOEKHBIX HACOCOB.

LenTpobexHble HACOCHI, KaK MPaBHIIO, ITyCKAIOT MPH 3aKPHITONH HAIOPHOHN 3aJIBUXKKE, a TIOCIIE 3aIyc-
Ka Hacoca 3aJBIKKY MEIUIEHHO OTKpPBIBAIOT. [lomyckaTh [IMTENbHYIO paboTy Hacoca MpH 3aKPHITON 3a-
JIBIDKKE HE CJIEMYET, TaK KaK MPHU 3TOM BCSI MOIIHOCTh JIBUTATEINS PACXOMYETCS HAa HArPEeB BOJIBI, UTO MO-
XET HpI/IBeCTI/I K 3Ha‘-II/ITe_HBHOMy HaneBy €ro neTaneﬁ 1 AK€ BBI3BATH 3aKJIMHHUBAHUC JIBI/I)KYHII/IXCSI ga-
CTei Hacoca.

Meroauka poBeeHUS paOOTHI.

1. H3yunTth MeTOAMYECKUE YKA3aHWUs, 3arOTOBUTH (POPMY OTUETa O IIPOBENCHHON paboTe, B KOTOPYIO
BHECTU Ha3BaHUE U IIEJIh pabOTHI, OCHOBHEIE CBEACHUS 00 N3y4aeMOM TIPOIIECCE, CXEMY IKCIICPH-
MEHTAJILHOM YCTaHOBKH, 3aTOTOBUTH TaOHIly 1 s 3anucu pe3yabTaToB U3MEPEHUH.
Hanomaute pacxonnsriii 6ak (bB) Bojol U3 BOIOPOBOIHOM CETH.

3aKkpsITh BeHTHIH PB2.

3akpeITh BeHTHWb PB1.

[Moaxkmounts MabopaTopHy YCTaHOBKY K cetu 220 B u xomnbroTepy.

3amycTuTh MporpamMmy MpoBeJeHns 1adbopaTopHoi padoTel «OmnpeneneHne XapaKTepUCTHK Haco-

COB».

BxurounTs 1ieHTpoOexHbIi Hacoc (BK2).

8. Ilpu monHOCTBIO 3aKphITOM BeHTUIE PB2 CHTH moOKa3zaHus NaTYMKOB JABJICHUS B HAIOPHOM U
BcackIBaromeM TpyoompoBoze. 11o pasHocTH TOKa3aHMiA JaTYMKOB AABICHUS OMPEACTUTH HATIOP
Hacoca.

9. MenneHHO OTKpBIBas BEHTHJIb, YCTAHOBHUTH MOKa3aHMs pacxona B mpezaenax 2...4 J/MuH, 3aTeM
4...6;1/MuH, 3aTeM 6...81/MuH. CHATH MMOKa3aHUSA TaTIYMKOB NABJICHUS B HAIIOPHOM M BCACHIBAIO-
IIeM TPyOOIPOBO/IE U MOKa3aHUs PacXoJoMepa.

10. IlocnenHuit 3amMep BBIMOIHUTE IPY MOTHOCTBIO OTKPHITOM BeHTUie PB2.

11. JlaHHBIE 3aMEPOB M PacYeTOB 3aHECTH B OTYETHYIO TaOIM. 1.

12. Tlo oxoHYaHUH 3aMepOB BEIKITIOUNTE Hacoc (BK2).

13. BrikimrounTs nutanue crenga aBromatoM AB «CeTby.

14. Caenatp BbIBOABI. OTBETUTH HA KOHTPOJIBHBIE BOIPOCHL.
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Tabnuua 1. Pe3ynbpraTsl U3MEpEHUH U BHIUMCICHUN

N2 n/n P.,, Ma Ps..x, Ma Ap, MNa H, m Q, 1/MUH

ITo skcepuMeHTaIbHBIM AAHHBIM IOCTPOHUTH T'papUUECKyr0 3aBUCHMOCTH HAIIOPHON XapaKTepHUCTHKH
Hacoca B koopauHatax H (m) — O (/mun).

JIP Ne2. HccnenoBanue pabOThl BUHTOBBIX HACOCOB.



BunroBoit Hacoc—Hnacoc (Puc.17, 18), B KOTOpoM co3aHKe Harmopa HarHeTaeMo KUIAKOCTH OCYIIIe-

CTBJISICTCS 3a CUET BBITSCHCHMS KUIKOCTH OJHHM HNJIH HCCKOJIBKMMH BUHTOBBIMH MECTATIIIMYCCKUMHU

poTopaMu, BpalLLAOWUMUCS BHY-
TPU CcTaTopa COOTBETCTBYHOLLEM
$OpMbI, T.e. HAcOCbl Y KOTOPbIX
3Heprus nepekaunBaemMom Xua-
KOCTW YBEJIMYMBAETCS B pe3y/ibTa-
Te JaBJIEHUs HA HEE HEMNPEepPbIBHO
BPAaLLAKOLLUXCA BUHTOBbIX NOBEPX-
HOCTeMN.

Puc. 17. O6wwmMi1 BUAG, BUHTOBOIO Haco-
ca.

Puc. 18. YcTpoicTBO BUHTOBOFO Hacoca.
1-BUHT, 2-NPUBOAHOM Bas, 3-MOJIOCTb CTaTOPa CMeLMaabHON GOPMbI.

HpI/I‘lCM POTOPHBI COBCEM HE 00s13aTENBHO JOJIDKHBI OBITh MCTAJINIMYCCKUMU, OTHAKO YUUThIBAA obOmacTu

UX IPUMEHEHUs U HanOoyee U3HOCOCTOMKHMIA M JOCTYMHBIN B MAallMHOCTPOSHHH MaTepuas BUHT (OH XKe
pOTOp) Yalle BCEro METAJUTUIECKHUI.

4 3 NpeUMYUICCTB BUHTOBBIX HACOCOB MOKHO OTMCTUTH CIICAYIOIIUC 0COOEHHOCTH:

PaBHOMepHaH rnmojgayda > XUAKOCTHU IPU MOCTOAHHOM BpalllCHUU BaJia,
CriocoOHOCTh TIepeKauynBaTh KHUIKOCTH U Ta3bl B Pa3HbIX (hazax, Tak e BO3MOKHOCTh IEPEKaYMBa-
HUS Pa3HOCOPTHBIX MaTePUANOB (PKUAKOCTEH C BKIIFOUEHUSAME TBEPABIX Tell, FITH UX IapamMHu);
Bo3moxxHOCTE CO3aaHus BBICOKOI'O OaBJICHHA BHYTPH HacocCa (HpI/IMeHI/IMO K BHUHTOBBIM KOMIIPEC-
copam);
Huzkwuit ypoBeHb mryma u BUOpanuu rmpu padbote cOataHCHPOBAHHOTO HACOCA.

OIIHaKO €CTh U pAa KOHCTPYKTUBHBIX HEAOCTATKOB!

CJ0XXHOCTh KOHCTPYKIIMU POTOPA U THIIB3bI TPEOYET CIeUaIbHOro 000pyI0BaHUS JJIs €T0 U3rOTOB-
JICHHUS] K PEMOHTA, YTO BEIET K HOMHUHYEMOMY YIOPOKaHUIO KOHCTPYKITHH.
OTCyTCTBHE BO3MOXKHOCTH PEryJIUPOBaTh pabounii 00beM BCAChIBAEMOM KUJIKOCTH OJHUM HACOCOM
(B MOPIIIHEBOM HACOCE €CTh BO3MOXKHOCTh M3MEHATh 00BEM BCACHIBAEMOM KHKOCTH MEHSS 00bheM
THJTB3BI TIOPIITHS).

Tax e CTOUT OTMETUTh U TO, YTO KaK M BO BCEX HACOCaX OCHOBHBIM OXJIAIUTEIIEM TPYIIUXCS YacTe

Hacoca SBIISETCS BCachlBaeMasi )KUJIKOCTb, U TIPH €€ OTCYTCTBHUH (paboTe Hacoca B XOJIOCTYH0) 4acTO MPOHC-
XOJIMT TIEPETPEB M BBIXOJ] HACOCA U3 CTPOS.

Knaccudukaryss BAHTOBBIX HACOCOB:

HI/IHI/IH)IpI/I‘IECKI/Ie BHUHTOBBIC HACOCHI: OTHOBUHTOBBIC, JIBYXBUHTOBBIC, TPEX BUHTOBLIC.



¢  [lo 3a30py MeX Iy Hape3KOH BUHTOB - TEPMETUYHBIE U HET€PMETUYHBIE;
ITo ¢popme npoduns Hape3k BUHTOB Ha HACOCHI C IUKJIOWAAIBHBIMHU, 3BOJIbBEHTHO-LIUKJIONJAIbHBI-
MU U CIIELUAIbHBIMU IPOQUILIMH;

¢  [lo yncny Mo/IBO/IOB Ha HACOCHI C OTHOCTOPOHHHUM U JIBYCTOPOHHUM IOBOJOM KHIKOCTH.

Hacoc cocTout u3 poTopa, KOTOPEIH MPEACTABIICT COO0W OTHO3aXOMHON BHHT C IJIaBHON Hape3KOH.
Crarop mpeacTaBisieT co00i MBYX3aX0IHYI0 BHHTOBYIO IMTOBEPXHOCTH C IIIArOM B JBa pa3a OOJIBIIIM, YeM
mar BUHTa poTopa, U3roTaBJIUWBACTCA U3 PE3UHLI WU INIACTHUYCCKOro Marc€pualia U yCTaHABJIMBACTCA B
Kopmyce poropa (puc.19).

c) )

1

Puc. 19. YcTpoicTBo BUHTOBOrO Hacoca.
a). potop, 6). ctaTop, B). Hacoc B c6ope.
1- MONIOCTb MEX Y CTaTOPOM U POTOPOM.

[MpuHIMn 1eicTBUS KaXXI0r0 BUHTOBOTO arperaTa OCHOBaH Ha MEPEMENICHUH KHKOCTH BJIOJb BHH-
TOBO# OcH BHYTpH Kamepsl (puc.20).

3
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Puc. 20. MpuHUMN aencTBusa BUHTOBOrO Hacoca.

Ocp 06pa3yeTc;1 MCKAY MOBCPXHOCTHIO KOPITyCa U BUHTOBLIMU KaHABKaAMH IIYTEM BXOXKICHUA BUHTO-
BBIX BBICTYTIOB B CMCIKHBIC KaHABKH. HpI/I 9TOM, IIOJIOCTH, C(l)OpMPIpOBaHHLIe MCKAY pOTOPOM U CTATOPOM,
Pa3aciICHBI.

[Ipu BpamieHun poTopa 3TH MOJIOCTH MEPEMEUIAIOTCS KaK M0 paguycy, TaK U [0 OCU U KUJKOCTh epe-
HOCHTCS B 3TUX TIOJIOCTSIX OT BCACHIBAIOIIETO K HArHETATEIhbHOMY MaTpyOKy. brmaromapst Takomy mpuH-
Uy paboThl, BHYTPH HACOCa CO3MIAETCS 3aMKHYTO€ IMPOCTPAHCTBO, KOTOPOE HE TMO3BOJISET JKUAKOCTH
repeMeniaTbes Ha3aj K BCACHIBAIOIIEMY MaTPyOKy.

Hpyroii Bu1 BUHTOBBIX HACOCOB MOKa3aH Ha puc.21.



Puc. 21. OgnoBuHTOBOI Hacoc.
1 — mecTepHs, 2 - BUHT, 3 — KOpIIyC.

Hacoc umMeeT BUHT ¢ OpAMOYTOJIbHBIM HpO(i)I/IJ'IeM 3Y6LGB IIpaBoOro 1 JICBOr0 HAIIpaBJICHUA. HpI/I Bpa-
IICHWK BUHTaA 2 YCpe3 HICCTCPHIO 1 B OOKOBEIE BCAaCbIBAOIINEC MMOJOCTHU d U 6 KOPITyCa 3 Hacoca noCcTymnacT
KHUIKOCTDb, a 4CPE3 MOJIOCTh 6 — HarHeTaeTcs B MarucTpalb.

JIByXBUHTOBEII Hacoc (puc. 22)cOCTOUT U3 000HMBI (KOPIyC), pOTOpa BEAOMOTO, POTOPA BEIYIIErO
(poTopBl IMEIOT IBYCTOPOHHIOIO BUHTOBYIO Hape3Ky oco0oil ¢opmbl). BuHTOBas mapa cocTouT U3 ABYX
BaJIOB, KOTOPBIE BPAIIalOTCS B IMPOTHUBOIIOIIOKHOM HAIPAaBJICHHUH, CII€Ba U CIPaBa OT KOTOPBIX OTXOJISAT
00paboTaHHBIE BUHTHIL.

B otauune ot OAHOBHUHTOBBIX B IBYXBUHTOBBIX HACOCAX B HCpeKa‘lHBaCMOﬁ KHUIKOCTH CO3JaCTCs 00-
JIEC BBICOKOEC 1aBJICHUE ITPU OIMHAKOBOM 4acCTOTE BpallC€HUs Baja.

TopLoBble YyNNoTHEeHUS

[ogWnnHWKN

CHHXPOHU3NPYIOLYWe \ noALlWNNHUKa
LWECTEPHM

Puc. 22. Cxema fBYXBMHTOBOIO Hacoca

Haunbonee BaxXHOM 0COOGEHHOCTBIO BUHTOBBIX HACOCOB, B OT/IMYME OT MOPLLUHEBLIX MW MAYHXXEPHbIX
HaCOCOB SIBASIETCS BO3MOYKHOCTb MEPEKAYKM KNAKOCTEN, Fra30B MAN UX CMECEN C Pa3INYHOMN CTENEHbIO
BA3KocTM. OHM MoryT paboTtatb Npu gasaeHnn ao 30 Mlla.

Paboumne xapakTepucTMKa BUHTOBOrO Hacoca NpeAcTaBAasioT coboit rpaduyeckue 3aBUCMMOCTM Noja-
uun, MouwHocTM 1 KM/, oT NoAHOro AasieHus Npy NOCTOAHHOM YacToTe BPALLEHUA U BA3KOCTU UOKOCTU.
(puc. 23).



Mpu n=const TeopeTuyeckas Nojadya Hacoca He 3aBUCUT OT MOJIHOTO [1aBJIEHNs, CO3aBaEMOro Haco-
COM, N U306paxkaeTcs NPAMon IMHMeNn. [leMcTBUTeNIbHAA Nojada YMeHbLIAeTcs ¢ YyBeMYeHneM aaBie-
HUS, TaK KakK BO3PaCTaloT YTEYKM KMUIKOCTU U3 HAaMOPHOM KaMepbl Hacoca B NPUEMHYI0. PasHoCTb opau-
HaT MeXay npsaMoit Q; U KpUBOI Q BbipaXkaeT NoTepu Noaum nNpu onpeaeneHHOM AaBeHUu.

TeopeTnyeckas MolHOCTL N, NponopLUOHanbHa AaBNEHMIO N U306paXKaeTcsl HaKJIOHHOM MPsSIMON,
NpoxoAsLLEel Yepe3 Hayano KoopauHaT. PasHoCTb opaMHaT Mexay Kpueok N 1 npsimont N, gaeT 3Have-
Hue MolHocTH Ny, 3aTpaunBaeMon Ha NpeogosieHne

b Q\r MeXaHu4eckux notepb. MNonesHas

s MOLLHOCTb Hacoca mM3obparkaetcs

7 < AnHuen N, Pa3HoOCTb opAauHaT

i Mexgy nmHmamMu N; u N, onpege-

e NSeT noTeprd MOLWHOCTU, BbI3bl-

N DNy BaeMYIO yTEUKaMM KUAKOCTU. Tna-

S:ch’;g paB/AMYECKME NOTEPU B BUHTOBOM

Hacoce HEBE/IMKM, MO3TOMY WX

0 I3 06BbEeAUHAIT C  MeXaHWYECKUMMU

Puc. 23. XapakTepuctuku suHToBblX ~ MOTEPAMU N YHUTLIBAIOT MEXaHK-
HacocoB yeckum KI1/d.

N; - TeopeTnyeckas MOLLHOCTb;
N,- Mone3Has MOLHOCTb.

MeTtoauKka npoBeieHus paboThbl.

Ha IMHMM HarHeTaHUs BUHTOBOrO HAcOCa YCTAaHOBJIEH aBapUMHbINA AATYMK JaBAEHUS OTK/IHOYAKOLLMIA
HacocC NMpu NPEeBbILLEHNN YCTAaHOBIEHHOTO AABJIEHUS.

B cnyyae 3anycka BMHTOBOIO Hacoca MNpu 3aKpbITbIX KPaHax, B KOPMyce BO3HMKAET BbICOKOE [aBie-
HUWe, KOTopoe NMPUBOAUT K cpabaTbiBaHMIO 3aLUMUTLI, M 3aMnpeTy 3anycKa Hacoca. lNpu 3ToM gonyckaetcs
BblZle/IEHME HEKOTOPOr0 KOJIMYECTBa BOApbl U3 LLIBOB Hacoca.

B cnyyae cpabaTtbiBaHUA 3aLLMThbI, /19 MOBTOPHOIO 3anycka HEO6X0AMMO BbIKAKOYUTL HACOC C MOMO-
wbto BK6, BbIkNtouMTb BK3, OTKpbITE KpaHbl KOHTYpa BUHTOBOIO Hacoca, BKIOUYNTb BK3.

MpoBeaeHmne paboTbl.

M3yunTs METOMUYECKAC YKA3aHMSI, 3aTOTOBUTH TAOIHITY 2 JJIs 3alCH PEe3yTbTaTOB M3MEPEHUH.
Hanonuuts pacxonusiii 6ak (bB) Bogoi 13 BOIOIPOBOJHOM CETH.

OTkpbITh BeHTWIh PB2 (yOeauThes, 4To KpaHbl KOHTYPa BUHTOBOTO HACOCA OTKPBITHI).

3akpbITh BeHTUIb PB1.

[HoaxmounTs M1ab0paTOpHYIO YCTaHOBKY K cetr 220 B n kommbroTepy.

3amycTuTh MporpamMmy MmpoBeicHus JabopaTopHol paboThl «OnpeaeieHne XapaKTepUCTHK HACcO-
COBY.

BxirounTh BHHTOBOM HAcOC ¢ MMOMOIILI0 KHOITKH BK3.

CHAITH TOKa3aHUs JATUYMKOB JIABJICHUS U PAacX0/la KHUJAKOCTU MIPH MOJTHOCTHIO OTKPHITOM BEHTHUJIE.
9. Cusate nokazanus npu aasinenuu 30...60 Ila, 60...90 Ia, 90...120 I1a,120...150 ITa.

10. JlaHHBIE 3aMEPOB 1 PacYeTOB 3aHECTH B OTYETHYIO TaOI. 2.

11. ITo oxoHYaHUHU 3aMEPOB BRIKITIOUHUTH Hacoc (BK3).

12. BrixkimrounTs nutanue crenga aBTomatoM AB «CeTby.

13. Caenatp BbIBOABI. OTBETUTH HA KOHTPOJIBHBIE BOIPOCHL.
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Tabnuua 2. PesynbraTel u3mMepeHuit

PSb/X! Ha
O, W/mun

ITo akcrIepruMEHTATEHBIM TAHHBIM TTOCTPOUTH TpaduIecKyro 3aBUCUMOCTE O=f(P,,..).

JIP N23. UcchepoBaHue paboTbl NOPLLUHEBbLIX HACOCOB.
nOpLUHeBbIe HaCOChbI KﬂaCCMd)MLI,Mpy}OTCFI MO pa3HbIM NMPU3HaKaM:

1). Mo cnocoby nNpuBeaeHUs B AEACTBUE UX MOXKHO Pa3aeiuTh Ha KpUBOLLIUMHLIE (MPUBOAHLIE), NpS-
MOJENCTBYIOLIMNE N PYUHbIE.

[MpBOAHbIE MOPLUHEBLIE HACOCHI ,EI,eVICTBYIOT OT OTAE/IbHO PacrnosioeHHoro asuratesns. lNMopeHs
3TUX HAaCOCOB ABUXXETCA KPUBOLWMNHO-WWATYHHbIM ME€XaHU3MOM, NPpUBOANMbBIM B ,u,eﬁcname BpalleHnem
Bana.

Y npsAMoAencTByIOLWMX HAaCOCOB MOPLUEHb LWANHAPA, NEPEKAUYMBAIOLLETO XXUAKOCTb, COEMHEH 06-
MM LUTOKOM C MOPLUHEM UMIMHApPa ABuUratens. B Kayectse paboyero Tena Ans gsurateneit sTux Haco-
COB UCMOJIb3YETCA Nap M UX Ha3bIBAKOT NApOBLIMU MPAMOAENCTBYIOLMMIM HacocaMu. B HacTosLee BpeMs
napoBble NPAMOENCTBYIOLLME HACOChI Ha CyJax HE MPUMEHSIOTCA.

2). Mo yncay UMAMHAPOB HACcOChl MOTYT 6bITb OAHO, ABYX U MHOTOUMMHAPOBLIE, a MO Pacnosioxe-
HWIO BEPTUKAJIbHbIE, TOPU3OHTAJIbHbIE U HAK/IOHHBIE.

3). Hacocbl, Y KOTOpbIX NoAaya XUAKOCTU B HarHeTaTe IbHbIN TPY60NpPoBOA, NPOUCXOAUT TO/ILKO Npu
JBWXEHUW MOPLLIHS B OfHY CTOPOHY, Ha3blBalOTCSA HAaCOCaMK OJHOCTOPOHHErO AeNCTBUSA. B Hacocax aBy-
CTOPOHHErO AeNCTBMSA MpU N060M HanpaBAEHUN ABUXKEHMS MOPLUHA B LWIMHAPE MPOUCXOAUT KaK BCa-
CbiBaHWe, TaK U HarHeTaHWE KUAKOCTU.

4). T10 YCTPOICTBY BbITECHUTENSA HACOChI AENATCA HAa COBCTBEHHO NOPLUHEBbIE MM HACOChI C ANUCKOBbLIM
MOPLUHEM U NMJYHXKEPHbIE.

Bce niyHXepHble Hacocbl AeNCTBYHOT OJHOCTOPOHHE W OTMYalOTCS 60/bLLION HEPABHOMEPHOCTbLIO
nogayn. Y nayHXepHbIX HAaCOCOB AMAMETP UMAMHAPA 3HAYMTE/IbHO MEHbLLE XoJa MJYHXKepa U LITOK
NPaKTUYECKN ABASETCA NPOAO/IKEHMUE NOPLIHS. BcaeacTBMe Tako 0CO6EHHOCTU B KOHCTPYKLMM NMOPLLIHA
NJYH)KEPHbIE HACOChl CO3al0T JOBOJIbHO BbICOKME [ABJIEHUA B HarHeTaTe IbHbIX MarncTpanax. Ha cyaax
U3 MPUMEHSIOT B OCHOBHOM /1151 MOJa4u TonaAMBa K popcyHKam ausens.

1. Tlo yucny nmeicTBUI MOPIIHEBBIE HACOCHI PA3IMYAIOTCS HA HACOCHI OJIHOCTOPOHHETO, JABYXCTO-
ponHero u nuddepeHnmanTsHOTO AeHcTBHS (puc. 27).
MpenMyLLecTBa NOPLUHEBbLIX HACOCOB:

1. Cnoco6HOCTbIO K CyXOMY BCacChbIBaHUIO (OHM NPaKTMYECKM MOTYT 3acacbiBaTb XWAKOCTb, KOrAa
OHa MOJIHOCTLIO OTCYTCTBYET BO BCACbIBAIOLLEN MarucTpanm);

BO3MOXHOCTb AOCTUMXKEHMS! BbICOKUX [aBJIEHWIA;

MpuUroAHOCTb A5 NepPeKauMBaHUS Pa3/INYHbIX XXUAKOCTEN NPU Pa3/IMYHbIX TEMMepaTypax;
Bbicokumin KIMA;

MpocToTa 06CAyKUBaHUSI.

uron



Hacoc oaHocToporHero Hacoc apyxctpoHuero Hacoc nuddepenupanstoro
neftcTeNg nefterens neftcTeHA
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Puc. 27. Knaccndukaums HacocoB No YMCy AENCTBUN.

HenoctaTKu NOpLUHEBbLIX HACOCOB:

1. Tuxoxo[HOCTb, BEKYLLYLO 33 cO60I 6obLUME Pa3Mepbl M MacCy HaCcoCa;

HepaBHOMepHOCTb Nogauu;

3. HeB03MOXHOCTb 6€3 cneLunanbHbIX YCTPOMCTB, pEryIMpoBaHMs NoAaqm nNpu NOCTOSIHHOM YacToTe
BpaLLeHUs NpMBOAA.

4. 'V mopmiHeBoro Hacoca (puc. 28) mogada OCYIIECTBISETCS MPU MOMOIIY BBHITECHUTENS (TIOPITHS
WM TUTYHXKEPa), COBEPIIAIOIIETO BO3BPATHO-ITOCTYATEIbHBIE JIBHIKCHUSL.
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Puc.28. CxeMa NopLIHEBOro Hacoca O4HOCTOPOHHETO AENCTBUS

1-HanopHbIN (HarHeTaTeNIbHbIN) KNanaH; 2 - UMAMHAP; 3-NOpPLLUEHb; 4-LLTOK;

5-KPMBOLLMMHO-LWIATYHHbI MeXaHW3M; 6-BCacbIBaOLLMIA KNanaH.

B uunmnHape pasmelleH nopliueHb, MJOTHO NPUEraWuii cBoein 60KOBOM MOBEPXHOCTBLIO K CTEHKE
uuanHapa. MNoplueHb NoJsiyyaeT ABMXKEHUE OT ABUraTtens npu noMoLwy KPUBOLIMMHO-LLATYHHOro Mexa-
HU3Ma U1 WToKa. K unManHapy npukpenaeHa (Mam oTamMTa 3a O4HO C HUM) KnanaHHas KopobKa, B KOTOPoi
pa3MellleH BcacbiBaloLMIA U HaMoOPHbIA (HarHeTaTesibHbIN) KnanaHbl. K KnanaHHoOM KopobKke npukpen-
JIeHbl BCacblBaloLWLas U HanopHas Tpyobl.

KnanaHbl Hacoca caMoAencTBYIoWUe 1 NPOMYCKaT XXUAKOCTb TONIbKO B OJJHOM HarnpaBJeHUU — CHU-
3y BBEPX.

MpoCTPaHCTBO, 3aK/N0UEHHOE MeXay MOPLIHEM U KnanaHamu, HasbiBaeTcs paboyeit KaMepon Haco-
ca.

Mpu ABMKEHUM HAcoCa U3 KpaHEro IEBOrO MOJIOXKEHUS BNpaBo 06beM paboyeit Kamepbl YBeanyu-
BaeTCsA U AaB/IeHUE B HEM NOHMKaeTcs. TaK KaK KJlanaHbl Hacoca caMoBCachiBaloWUe, TO BCAChIBaOLNIA
KNanaH OTKPOEeTCs U XUAKOCTb Mo BcackiBarowen Tpybe nog, 4encTBMEM BHELLIHETO AAaBJIEHUS YCTPEMUT-
cs B pabouyto Kamepy Hacoca. o JOCTUXKEeHUN MOPLUHEM KpalHEro NpaBoro MoJIoXKeHUs BcacbiBaHUe
YKMUIKOCTU NPEKpaLlaeTcsl M BCacbiBaloLWMIA KanaH 3akpoeTcs. B AanbHeneM noplieHb Npu JABUXKEHUU



cnpaBa HaneBo 6yAeT AaBUTb Ha HaxoAslLyoCS B paboyeit KamMepe XXUAKOCTb U BbITECHATb ee Yepes Ha-
NOPHbII KNanaH B HanopHyo Tpy6y.

HepoctaTok Takoro Hacoca B TOM, UYTO XUAKOCTb ABUXKETCA MO TpybonpoBoay € pasanNYHOM CKOpo-
cTblo (ckauykammn) (prc.29). 3TOT MOMEHT 06bIYHO 06XOAAT CO34aHMEM HACOCOB, B KOTOPbIX HECKO/IbKO
MOPLUHEN, UM UCMOJIb3YS HAaCOC ABYCTOPOHHero aencteus (puc. 30, 31).
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Puc. 31. CxeMa py4HOro NopLUHEBOro Hacoca ABYXCTOPOHHEro AENCTBUS.

1, 9- BcacbiBaloLLMI KNlanaH; 2,8 —HarHeTaTe IbHbIN KnanaH; 3-unanHap; 4, 10-noplueHb; 5- HanopHbIN NaTpy6oK; 6- pyKosT-
Ka; 7-wToK; 11- BcacbiBatowuit naTpybok; 12- kopnyc.

K kopnycy Hacoca 12 c BcacbiBatowuM 11 mn HarHetaTtenbHbIM 5 maTpybkamu MpuKpenseHbl gBse
KJlanaHHble KOPOOKKM cOo BcacbiBaWMMKN 1, 9 n HarHeTaTeNbHbIMU 2, 8 KnanaHaMu. B ropusoHTaibHOM
UMAnMHAPe 3 Hacoca C MOMOLLbIO PYKOSTKM 6 MOXHO NepeMeLLaTh WTOK 7, Ha KOHLAX KOTOPOro CMOHTU-
poBaHbI ABa nopwHs 4 v 10.

BcacbIBaHMe M HarHeTaHMe y IaHHOIO HacoCa COBEPLLIAIOTCA NPU KaXKaoM xode NopLuHs. MNpu asuxe-
HUK NOPLLHSA BNPaBO XXWUAKOCTb Yepes OTKPbIThINA BCacbiBaloWMIA KnanaH 1, nocTynaert B eByto No/0OCTb
UMAWHAPA, @ U3 NPaBOM NMOJIOCTU Yepe3 OTKPbITbIN HarHeTaTeIbHbIM KnanaH 8 1 naTpy6oK 5 BbITecHsieTcs
B HarHeTaTe/IbHbIM Tpy6onpoBo . B 310 BpeMs KnanaHbl 2 U 9 3aKpbIThl.

Mpy U3MEHEHNN HaMpaB/IEHUs ABUXKEHMS NMOPLLHS, XXUAKOCTb BYAET BCacbiBaTbCs B MPaBY MOIOCTb
UMAMHAPA Yepes KNanaH 9 1 BbITECHATLCS M3 IeBOM Yepes KnanaH 2. KnanaHbl 1 1 8 6yayT 3aKpbITbl.

MeTtoauKka npoBeieHus paboThbl.

M3yunTb MeTogmn4ecKne ykasaHus, 3arotoBuTb Ta6J1MLI,y ANnA 3anncu pe3ysibTatoB M3MepeHMl7|.

—_—

Hamnonuuts pacxonusiii 6ak (bB) Bogoit 13 BOIOIPOBOJHOM CETH.

2. OrtkpeiTh BeHTWIb PB1 (yOemutbes, 4To KpaHbl KOHTYypa HOPLIIHEBOTO HACOCA OTKPBITH). 3ampe-
1aeTcsi MyCK NMOPILIHEBOr0 HACOCA NPH 3aKPBITOM KJIallaHe HA HATHETaTeJbHOM TPYy0oIpo-
Boje!

3akpbITh BeHTWIb PB2.

4. Tloaxkmounth 1a60PaTOPHYIO YCTAaHOBKY K cetn 220 B u xommbroTepy.
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5. 3amycTHTh IporpaMMy IpOBeJeHUs J1abopaTOpHOH paboThl «OmnpeaeneHne XapakKTepUCTHK HACO-
COB».
6. BxiouuTh MOPIIHEBOH HACOC ¢ MOMOIIBIO TyMOepa BK4.
7. CHITb IOKa3aHUs JATYMKOB JAABJICHUS U PACX0/1a )KUAKOCTH MPHU MOJHOCTHIO OTKPBITOM BEHTHIIE.
8. IlnaBHO mepekpbIBasi BEHTHIIb CHATH €I1e HECKOJIBKO MOKa3aHHH.
JlaHHbBIE 3aMepOB U PacyeTOB 3aHECTH B OTYETHYIO Tabm.3.

Tabnuna 3. PesynbraTel u3mMepeHuit

Py Ila
O, W/mun
9. Tlo oxoHuaHUM 3aMepOB BBHIKIIOUHTH Hacoc (BK4).

10. Beiximrounts nutadue credga aBtomaroM AB «Cetby.

11. Io skcrepUMEHTAIbHBIM JJAHHBIM ITIOCTPOUTH TPad)UIECKYIO 3aBUCUMOCTb.
12. Caenatp BbIBOABI. OTBETUTH HA KOHTPOJIbHBIE BOIPOCHL.

JIP N24. VicchnepoBaHue paboThbl LUECTEPEHHbIX HACOCOB.

LLIMpoKoe pacrnpocTpaHeHUe LecTepeHHble Hacochl (puc. 38) noayunam npu pabote ¢ BASKUMU NPo-
JYKTaMW, TaKUMM KaK pas3/inyHble TUMbl HeGTENPOAYKTOB, Mac/a, TOMiMBa U T.4,

Puc.38. O6wmit BUA LIecTepeHHOro Hacoca.

Y HaCOCOB LIECTEPEHHOrO TUMA U3MeHeHne obbema B paboyeit MoJI0CTH, 06ecneYnBaloLLeil BCacbiBa-
HUE N HarHeTaHue paboyei KUOKOCTM, OCYLLECTBAAETCA LECTEPHAMU (poTopamMu) BpaLLAOWMMUCA B
Kopnyce.

CYLIJ,eCTByeT MHOXXEeCTBO BMA0B LLECTEPEHHbIX HACOCOB, OT/INMYAKOWUMXCA APYTr OT APYyra pa3/itdHbIMU
NMPU3HaKaMu:

1. mo xapakrepy 3aleIUICHUs: C BHYTPEHHHUM 3alleIICHHEM
C HapY>XHbIM (BHELIHWM) 3aLlenieHnEM;

2. 1o ¢gopme 3yobeB (puc. 39): ¢ mpSIMBIMH 3yObsIMH — MIPSIMO3YObIE, C MIEBPOHHBIMU 3yObSIMU H C KO-
CBIMU 3yOBSIMU;

3. 10 HampaBJICHUIO BpAIllEeHUS POTOpPa: IIPABOT0O BPAIICHHSI, JIEBOTO BPALIICHUS, PEBEPCHBHBIE;

4. 1O YHUCIy CUEIUISIOIIUXCS POTOPOB - JIBYX POTOPHBIC, MHOT'O POTOPHBIE;

5. 1O YUCIy CTyMNEHEH: OIHOCTYIIEHYAThIe, MHOTO CTYIICHYATHI;

6. TI0 BOBMOKHOCTH PETYJIHPOBAHUS: PETYIHPYEMbIE, HEPETYITUpyeMbIe.



Puc.39. ®opmbl 3ybbeB LeCTEPEHHbIX HACOCOB:

a). NpsAMo3y6bie, 6). C KOCbIMM 3yBbAMM, B). C LLEBPOHHBIMU 3YObAMM.

Hanbosbliee pacnpoctpaHeHue Ha CyAax NoayYnIn HACcoChl C LUECTEPHSMMN BHELLIHErO 3aLienieHus.

MpocTteiwmnin Hacoc Takoro Tmna (puc.40) coctout us Beayllein 1 n BegoMoi 3 WecTepeH, NoMelLLLeH-
HbIX B Kopnyc. Mpodunb 3ybbeB WecTepeH — 3BOJIbBEHTHbIMN.

Puc. CxeMa LwecTepeHHOro Hacoca ¢ BHELWHUM 3auenyieHUeM.

1 - BeAyLas WecTepHs; 2 - BeoMas LeCTepHs; 3 - BaJl HACOCa, COeMHEHHbIN C Npu-
BOZOM; 4 - cUCTEMA YMJIOTHEHUA Bana; 5 - 3a4HWI NOAWMNHMK (BTY/IKA);

6 - NnepefHWIn NOAWMWNHUK (BTY/IKA);

a- NMOJIOCTb BCaCblBaHUA; 6-M00CTb HAarHeTaHMs.

Mpy NoslyyeHUM BpalLlaTENILHOTO ABMXEHUS OT NPUBOAA Hacoca, Beayllas LiecTepHs nepeaaeT 3To
JBWKeHne BefoMol. LLiecTepHK BpaLlatoTCsl COOTBETCTBEHHO B MPOTUBOMOJIOXHbIE CTOPOHBI.

Korna nmiectepHu BEIXOIAT U3 3alICTUICHHS OHU CO3JIAI0T Pa3psHKEHHUE C BCACHIBAIOIICH CTOPOHBI HACO-
ca (puc.41). IlepexaunBaemas KUAKOCTh TEUET B 00Pa30BABIIYIOCS MOJIOCTh M 3aXBaThIBACTCS 3YObsIMH
LIECTePHH.
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Puc.41. IIpuniun paboTh! MECTEPEHHOTO HAacOCa C BHEITHUM 3alleTICHUEM

Cpena nepeMeriiaercss B KapMaHax MEXAy 3yObsMHU, BJOJb BHYTPEHHEH 4acTH Kopiyca Hacoca. Mex-
JIy CaMUMH LIECTEPHIMHM KHUIKOCTh HE IPOXOAMNT.

Brnaromaps 3anemienuto 3y0beB IMIECTEPEHHBIX KOJIEC YKHUIKOCTh IO/ JaBICHWEM BBITECHSETCS B Ha-
MOPHBIN MaTpyOOK Hacoca.

[ITecTtepeHHble HACOCHl ¢ BHYTPEHHUM 3alleTlJIeHNEeM YHHMBEpCaIbHbl. OHU 4acTO HCHOJB3YIOTCS AT
JKUJIKOCTEHN C HU3KOH BSI3KOCTHIO, TAKHE KaK PacTBOPUTENN, OCH3MH U T.A. Tak jke OHU MPEeKpacHo pado-
TAlOT C BBICOKOBS3KMMH JKHUAKOCTSMH, HallpuMep OWUTyM, KJeH, )KMIKOE CTEKJIO, MPUCAJKH, IIOKOIa.
Hacocsl MoryT paboTath B IIMPOKOM JAHANAa30HE BI3KOCTH.

[TomMuMO 3TOTO HACOC MOXKET MEPEeKAYNBATh JKUJKOCTh C OYE€Hb BBICOKOH Temreparypoi go + 400 °C.
OT0 mocTuraeTcs 3a C4eT HacTpamBaeMoro 3a30pa MEXAy 3yObsSMH pOoTOpa M KOpIIyca Hacoca B 3aBHUCH-
MOCTH OT TeMIIepPaTypbl U BA3KOCTH.

Pabounmu opranaMu ImeCTepeHHOr0 Hacoca ¢ BHYTPEHHUM 3allelUICHUEM SBIISIETCS. POTOP U BEAOMOE
KOJIECO, KOTOpBIE PadOoTaloT MO MPHUHIIUITY «IIecTepHs B mecTepHe» (Puc.42).

Puc.42.Cxema 1mecTepeHHOro Hacoca ¢ BHYTPEHHUM 3alleIUIeHHEM
1 - Begymas (BHYTpEHHsIs) LIECTEPHS; 2 - pOTOP (BHELIHSS [IECTEPHS);
3 - cucteMa yIJIOTHEHUS Bajia; 4 - BCaChIBAIOLIMN NaTpyOoK;
5 - HarHEeTaTeNbHBIN NaTPyOOK; 6 - BCTPOSHHBINA NPEIOXPaHUTEIbHBIN KIIallaH;
7 - CEepIIOBHUAHBII HIIEMEHT; § - YITIOTHSIONINE YJIEMEHTHI; 9 - IPYKUHBL

[pu moyueHnn BpamaTeIbHOTO JBIKEHHS OT MIPUBOJIA HACOCA, POTOP MIEPEaeT 3TO JABWIKEHHUE BEJI0-
MOU LIECTEPHE.

JKuakocTs moCTymaeT yepe3 BCaChIBAIOINIUI MAaTPyOOK B 00pa30BaBIIyIOCS TOJIOCTh MEXKIY POTOPOM
(BHEIITHSS TIECTEPHS) ¥ BEIOMOH IIeCTEpHEH (BHYTPEHHSIS IIIECTEPHS).

JKunkocTh MpoXoAUT Yepe3 Hacoc MEXKIy 3yObsIMU pOTOpa M BeIoMOi mectepHu. CriennaibHas BCTaB-
Ka 1o (hopMe MoTyMecsiIia CepIIOBHUIHBIN JIEMEHT, TIOMEIICHHBIH MEX/y BHEIIHEH 1 BHYTPEHHEH IIeCTep-
HSMU pa3JelsieT KUAKOCTh U NEHCTBYET KaK YIUIOTHEHHE MEXIy BCACHIBAIOIINM M HarHETAaTEIHHBIM I1a-
TpyOKOM.

[lepen BbITECHEHMEM KUAKOCTH U3 HATIOPHOTO NATpyOKa MPOTOYHAS YacTh HACOCA MPAKTUIECKH ITOJI-
HOCTBIO 3aIl0JIHEHA JKUAKOCTHI0. POTOp M BHyTpeHHee Koeco 00pa3yIoT MOJHOCTHIO 3alepThIe YIUIOTHEH-
HbIE KapMaHBI, B KOTOPBIX U TPAaHCHOPTHPYETCS KUIKOCTh. 3aTeM IIECTEPHH MOBTOPHO 3aIETUIAIOTCS U
TEM CaMbIM BbIAABJIWBAIOT ) KUAKOCTH B HarHeTaTeNbHBIN Han}I6OK Hacoca.

Jlia ynnoTHeHMs MeX/1y BHEITHEH IIeCTepHEN 1 KOPITYCOM YCTAHOBJICHBI YIUIOTHSIOIIHME IIEMEHTHI 9,
Haxozsmuecs moja aericteueM npyxuH 10. B ciaydae nmepeMeHb! HampaBIeHUs BpaIleHUs MIECTEPEH MPU
COXpaHCHHHU TCX K€ MOABOAOB U OTBOJOB XUAKOCTHU CepHOBH}IHLIﬁ OJICMCHT CJIEAYCT NCPEMECTUTE B I10-
JIOXKEHHE, TUAMETPaTbHO POTHBOIOIIOKHOE N300pakeHHOMY Ha pHc.42.

Hacocksr Takoro Tiuna uMeroT MeHbIINE TadapUTHl U MEHBIIIEe U3HAIITMBAIOTCS, YeM HACOCHI C BHEITHUM
3alleTICHHEM IIECTEPEH, OJIHAKO OHU CJIOKHBI B U3TOTOBJICHUH.



st yBenu4eHus Mojaud HHOTAAa IPUMEHSIOT HACOCHI C TpeMs U 0oJiee MIECTEPHIMH, pa3MEIICHHBIMU
BOKPYT LICHTPaIbHOW NMpUBOXHOHN mmectepHu (puc. 43). CpenHsis mecTepHs TpexX IIECTEPEHHOro Hacoca
puc siBiseTcs nNpuBoAHOH. IIpu ee BpalueHMM B HamnpaBiI€HHUHU, YKa3aHHOM CTPEJIKOH, XKHMIKOCTh Oyaer
3acachklBaThbcd U3 113 KaHAIOB M HarHETaThCs uepes 2 U 4 KaHaJbl.

Teopetnueckas mojada Takoro Hacoca B 2 pa3a OoJibllle MOJAYd HACOCa, COCTOSILETO M3 ABYX IIe-
CTEpEH TeX e pa3MepoB. [lelicTBUTENbHAS [T0a4a HACOCA 3TOTO THIIA M3-332 YBEIMYCHUS yTeueK OyJeT
HECKOJIBKO MEHBIIIE TI0/Ia4H Hacoca, BHITIOJTHEHHOTO 10 OOBIYHOMN cXeMe.

J1714 NOBBIIIEHNS AABIEHUS )KUAKOCTH IIECTEPEHHBIE HACOCHI AETal0T MHOTOCTYIIEHUAThIMHU.

14 t2

AR R R

44 i3
Puc.43.Cxema Tpex IIeCTEpeHHOI0 Hacoca

3anpewjaercs:

IIyCK Hacoca 0e3 3ajiBa XKHUIKOCTH;
IyCK Hacoca MpHU 3aKpbITOM HAIIOPHOM KJIAIIAHE;
JUIMTeNbHAass padoTa MPH NPUKPHITOM HANOPHOM KIanaHe (C LEeNbl0 YMEHBIICHUS IOAa4H), TaK

KaK 3TO NPHUBEJET K IeperpeBy Kopiryca Hacoca.

PRI B

10.
11.
12.

13.
14.
15.
16.

Meroauka mpoBeeHUST paOOTHI.

M3yunTb MeToaMYecKME YKa3aHMs, 3aroToBUTb TabuLy A5 3aNnCK pesy/ibTaToB U3MEPEHUIA.

Hamnonuuts pacxonusiii 6ak (bB) Bogoit 13 BOIOIPOBOJHOMN CETH.
OtkpeiTh BeHTHIIb PB1 (YOemuTbes, 4TO KpaHbl KOHTYpa [MIECTEPEHHOTO HACOCa OTKPBITHI).
3akpeITh BeHTWIb PB2.

[HoaxmounTs MabopaTopHyIO YCTaHOBKY K cetr 220 B 1 xommbroTepy.

3aIycTUTh MpOrpaMMy MpoBeleHHs J1a00paTopHOi paboThl «OnpeneneHue XapaKTepUCTHK HACO-
COBY.

BxmtounTs 1mecTepeHHBIN HAcOC ¢ TOMOIIBI0 TyMOepa BKS.

CHSTb TOKa3aHUs JaTYMKOB JaBJICHUA U pacXoda XUAKOCTHU MPHU MOJHOCTHEIO OTKPBITOM BEHTUIJIC.
[InaBHO nepekprIBas BEHTHIIb CHATH €11€ HECKOJIBKO OKa3aHUM.

JlaHHBIE 3aMEepOB U PacyeTOB 3aHECTH B OTUETHYIO Tabm.4

Tabnuua 4. PesynbraTel usmepeHunit

Do 11
O, /mun
ITo okoH4aHuU 3aMepoB BBHIKIIOYNTH Hacoc (BKS).

Briximrounts nutanue cteHaa aBTomatoM AB «CeTby.

[To skcneprMeHTaNbHBIM JAHHBIM TIOCTPOUTH MPa(UISCKYI0 3aBUCUMOCTh O=f(p).
Crnenats BeIBOJBI. OTBETUTH HA KOHTPOJIBHBIE BOMIPOCHI.

JIP N25. UccnepoBaHue paboTbl N1aCTMHYATBLIX HACOCOB.

MnacTMHYaTLIN Hacoc (Man WKnbepHbIt) 3To Hacoc o6beMHoro Tuna (puc.47). Hacocs! wmbepHoro

TMNa Hanbosee 3d)d)eKTMBHbI M Yalle BCEro nNpMMEHAKTCA O NEPEKAYKU HUCTbIX )KM,D,KOCTGVI co



cpe,quVl BA3KOCTbIO, HaNpUMep CBET/IblIE Hed)TenpO,EI,YKTbI N Pa3/IMYHbIX BUAbl TOMJIMBA NMPU HE OYEHb
BbICOKOM AaBJ1IEHUN.

Takxe AaHHbl€ HAaCOCbl MOTYT NepeKavmnmBatb XNMAKOCTU C O4YEHb HM3KOM BSI3KOCTbIO, TaKME Kak:
CKUXKEHHbIN ra3, aMMMakK, pacTBopuUTenn, CNUpPTbl U T.4.

Y nnacTuHYaTbiX HAcOCOB
NPaKTUYECKN HET NpAMOro
KOHTaKTa MeTa/lsI-no-Me-
Tanny, Y10 MNO3BOJIAET
nepekaynBatb yKasaHHblE
XNOKOCTKN C HU3KOM BS3-
KOCTbtO 6e3 AONOJIHNTENb-
HOro U3Hoca.

B 3aBucMMocTM OT Tmna
wmnbepHoOro Hacoca U
KOHCTpYKUMM  paboyero
opraHa OHW MOryT nepe-
KauMBaTb XXMAKOCTb B CJie-
AyloweM TemMrnepatypHOM
AuanasoHe: oT — 32°C go
+260°C.

Puc. 47. 1-Potop; 2-MnactuHebl; 3-Cucrema
YyNAOTHEHMS Bana;

4-BcacbiBatoLLmin naTpybok;5-HarHeta-
Te/IbHbIM NaTPY6OK; 6-BHELIHMIA NpefoXpaHn-
TeNbHbIV NaTPy6HOK.

Pa6ounM opraHoM MaacTMHYaThIX HACOCOB SIBASETCSA POTOP CO CreLmasbHbIMK KaHanaMu, B KOTOPOM
YCTaHOBJIeHbI N1acTUHBbI (puc. 48).

HATHECTAHHE HATHECTaHHE HATHETAHHE

A

A

v

Puc. 48. MpuHumMn paboTbl NaacTMHYaTOro Hacoca

BCACRIBAHHE

T BCACHIBAHHE
ﬂ
MnacrtuHa

b

Cratop

POTOP 3KCLEHTPUHECKM (HE MO LIEHTPY) pacrnosiaraeTcsa B KOpryce Hacoca o4eHb 6JIM3KO K ero CTeH-
KaM, 06pasys nosioctb B opme nosiymecaua. Potop Hanpsmyo COeMHEH C BaJIOM 3/IEKTPOABUraTENS.

Mpu BpalleHMM poTopa NepekaynBaemas XUAKOCTb MOCTYMaeT B KaMepy Hacoca Yyepe3 BcacbiBato-
LM NnaTpy6oK. MpK 3TOM nog, AeNCTBUEM LLEHTPOBEXKHOM CUbl (MK TOSIKATENEN B BUAE NPYXKMH) Nna-
CTMHbI U3 CMeLnanbHbIX KaHAJIOB Ha POTOpe BbIABUIAOTCA K CTEHKaM Kopryca. B pesynbtaTe yero obpa-
3yHOTCA repMeTUYHble, OTAENEHHbIE APYT OT ApYra KapMaHbl.

YKUOKOCTb MepeMeLLLaeTcs No KOprycy Hacoca B KapMaHax, 06pa3oBaHHbIX MJ1acTMHaMuM poTopa.



Mpu ganbHenLeM BpalleHUN poTopa, NAacTUHbI HAYMHAKT BO3BPaLLAThCA B KaHaslbl Ha poTope, TeM
CaMbIM yMeHbLIas 06beM KapMaHOB, B KOTOPbIX HaxoAauMTcsa nepekaympaemMas cpeja. B pesynbrarte yero
YKMIKOCTb HarHETaeTCcA B BbIXOAHOM NaTpy6OK.

Knaccuoukaums Hacocos

1. ITo npuHLMITY AEUCTBUS MIIACTUHYATHIC HACOCHI PA3ACIAIOTCS HA JIBA TUIIA!
e OpHokpaTHOrO jAericTBus (/laHHBIE HACOCHI YCHEBAaIOT 32 OJWH OOOPOT POTOpa TOIBKO
OJWH pa3 OGCCHG‘II/ITB BCAaCbIBAHNEC U HATHCTAHUC )KI/IIIKOCTI/I).
e JlsykparHoro aevictBus (Hacocwl AByKpaTHOTO JEWCTBUS COOTBETCTBEHHO MOTYT 2 pasa
o0ecrneunTh BCcachlBaHUE W HArHETaHHE 3a OJIUH ITOJHEIH 000POT BaJjia C POTOPOM).
2. N0 KOHCTPYKLMM OCHOBHBIX 3/IEMEHTOB MJIACTUHYATBIE HACOChI PA3AENATCA Ha C/ieAyoLLmMe TUNbI:

MAnacTMHYaTBIN HACOC C KECTKUM POTOPOM puc. 49, a.
MAacTMHYaTbIN Hacoc ¢ TM6KMM POTOPOM (31aCTOMEPHbIM) puc. 49, 6.
MnacTMHYaTBIN HAacoC C NOABECHBIMU IOMACTAMU puUC. 49, B.
*  POAMKOBbBIN NNACTUHYATbIN HAcoC.
®  Hacoc ¢ BHEWHMMM MAaCTUHAMM.
3. ITo BO3MOKHOCTH PETYIUPOBAHMUS:
e Peryaupyemsie;
®  HeperyJupyemble HaCOCHI.

Puc. 49. Tunbl nhacTMHYaTbIX HACOCOB.

Kak BMAHO Ha puc. 50, B cTpoeHMe NaacTMHYaTOro Hacoca BXOAMT Bpallarowmincs potop 1, KoTopbli
B CBOKO o4epeb 3aKpernieH Ha Bany 2.




Puc. 50. CxeMa Hacoca
a) oAHOKpaTHOro AeicTeus, 6) IBYKpaTHOro AENCTBUS

1 - Potop; 2 - Ban, nepeaatowmii BpalleHme npmeoaa; 3 - MNMnactmHa;

4 - CtaTop (HenoaBW>KHbIM Kopryc Hacoca); 5 - Pacnpeaenutens; 6 - OKHO BcacbiBaHWUA B pacnpeaenutene; 7 - MNoasos,

pabouelt xxnakoctu; 8 - OKHO HarHeTaHWs B pacnpegenutene; 9 - HarHetatenbHbil NaTpybokK; 10-nepemMblyKa.

Potop obecneyeH cneupnanbHbIMKU BblIEMKaMK — NMa3aMu, PacrnosioXeHNe KOTopbIX paauanbHo. B na-
3ax pacroJiaratoTcs cneupyanbHble NAacTuHbl 3. B poTopax HacOCOB OAHOCTOPOHHErO AENCTBUA NPOUC-
XOAUT CMELLLEHWNE LEHTpa pOTOpa M CTaTopa Ha BEJIMYUHY e. ITO AeflaeTcs YTOObl NpU COBbITUM BpalLeHUs
OCHOBHOrO Bana 2 NnaacTUHbl MOI/IM BABUraTbCS U BblABUraTbCs. B MallMHaxX ABOWMHOrO AENCTBUSA 3TOT
adpdekT gocTuraetcs 3a cyeT nsmMeHeHust Gopmbl ctatopa. K TopueBon ob1actu poTopa, a TakKe U cTa-
TOpa NPUKPENATCA pacnpeaenmtenn 5 c otBepctmaMm B Buae cepna. OTeepctue 6 coeMHEHO C Ka-
Ha/loM BcacbiBaHUA 7, a oTBepcTME 8 C TMAPONHMEN HarHeTaHus 9. Mexy oTBepCTMAMU B pacnpege-
iTene NpUCYTCTBYIOT CneuunasbHblie nepembldkn 10, 3afa4elt KOTopbIX ABAseTcs obecneyeHne repme-
TMYHOCTU YacTen, OTBEYAOLWMX 32 BTArMBaHUE paboyen XUIAKOCTU 1 ee HarHeTaHue. Yron &>p uyto obec-
neymBaeT U30JIALMIO 30H BCaCbIBaHUSA N HarHeTaHUs.

Nk =

10.
11.

12.
13.
14.
15.

IIpeumymecrsa:
Ilepexauka KuUAKOCTEN ¢ HU3KOH BSI3KOCTBIO;
KomneHcanus u3Hoca I1acTyH;
Bo03MOXHOCTB IIepeKaunBaHus paCTBOPUTEIIEH;
Bo3MoKHOCTB PabOTHI «B CYXyI0» Ha KOPOTKHE IPOMEXKYTKH BPEMEHH;
Tonpko OHO YIUIOTHEHHE Bana;
Bo03MOXHOCTB CO3/1aBaTh XOPOLIMI BAKyyM JUIsl BCACBIBAHMSI JKUJIKOCTH.
Henocratku:
He moryT paboTath Ha BEICOKOM JIaBJICHUH;
* He moryT paboTaTh ¢ KHAKOCTSIMH C BBICOKOH BSI3KOCTBIO;
He ouenp xopolast CTOMKOCTb K aOpa3sUBHBIM KHIKOCTSIM.

MeTonKa npoeeeHns paboTbl.

WzyunTh MeToanYeCKHE YKa3aHUsl, 3arOTOBUTH TaONHUILy 2 A5 3alUCH Pe3yIbTaTOB U3MEPEHHH.
Hamomauts pacxonnsriii 6ak (bB) Bojoi 13 BOIOPOBOIHOM CETH.

OTKpHITH BeHTHITH PB2

Ybenurhces, 4TO KpaHbl KOHTYpa Hacoca OTKPBITHIL.

3akpbITh BeHTWIb PB1.

[HoaxmounTs MabopaTopHyO YCTaHOBKY K cetr 220 B 1 xommbroTepy.

3amycTuTh MporpamMmy MpoBeAeHus JadopaTopHoi padoTel «Onpeaenenne XapakTepuCTHK HAaco-
COB».

Paszpewmnts BKIItOUEHHE BUHTOBOI'O Hacoca Buiktouatenem BK1.

CHATH IOKa3aHUS JATYNKOB JABIICHUS U PACX0/a KUAKOCTH TPH TOTHOCTHIO OTKPBITOM BEHTHIIE.
[IpuxpsiBas BeHTHIH BK2 CHATH MOKa3aHMs JaBIEHUS U pacxoa.

I[aHHLIe 3aMEpPOB U PACUCTOB 3aHCCTU B OTUCTHYIO Tabm. 5.
Tabmuma 5. Pe3ynpraTel H3MepeHHHA

Pows 11a
O, 1/mun
ITo oxoHuanuu 3amMepoB BRIKIIOUUTH Hacoc (BK1).
Beikmtounts nutanue crena aptomatoM AB «CeTb.
ITo aKcrepruMEHTATEHBIM TAHHBIM TTOCTPOUTH TPadUIeCcKyI0 3aBUCUMOCTE O=f(p).
Crnenats BBIBOJBI. OTBETUTH HA KOHTPOJIHHBIC BOIIPOCHI.



JIP N26. OnpepeneHune xapakTepUCTUKU LLEHTPOOEXHOro Hacoca.

O6wmin BnA, cTeHaa NpeacTaB/ieH Ha puc. 55, a NpuHUMnmMansHasa cxeMa nabopaTopHON YCTaHOBKM -
Ha puc.56.

WCMbITAHWE HACOCOB g

BK1
BK2

Puc.56. NMpuHUpMnManbHas cxema 1abopaTopHOro cTeHaa

P - pesepByap c Bogoit;

3Y - 3a/IMBOYHOE YCTPOMCTBO C KpaHOM MaeBcKoro (KM);
CY - cyeTumK pacxoga XMUAKOCTU C UMMNYAbCHBIM BbIXOA,0M;
H1 - uMpKynsaumMoHHbIN Hacoc N21;

H2 - uMpKynaumMoHHbIM Hacoc N22;

3K - 3anopHbIe KpaHbl;

CK - chnBHOM KpaH;

1 - patyuK gaBneHus xxuakoctu (kfa);

2 - pacxof, XuaKkoctu yepes Hacoc H1 (V4, I/MUH);

3 - pacxop, xuakoctun H2 (V,, 1/MuH);

4 - MollHOCTb Hacoca H1 (Bm);



5 - MowHocTb Hacoca H2 (Bm).

bnok ynpaeneHus:

CeTtb 220 B - BK/IHOYEHWE 1EKTPONUTAHMS CTEHAA;

BK1 - BkatoyeHme Hacoca H1;

BK2 - BkatoyeHme Hacoca H2.

MpMeyaHue: MHAMKATOPHAA JaMMNOYKa Ha BEPTMKAJIbHOM NMaHe I YKasbiBaeT Ha Ha/IMuMe 3/1eKTPOo-
nUTaHus.

B gaHHOI HACOCHOM YCTaHOBKE HACOC HaXOAMUTCS HUXKE YPOBHS XKUAKOCTU B pesepByape. MNosatoMy
npu onpeaeneHnn AaBieHus, co3JaBaeMoro HacocoM, HeobXoAMMO YUnUTbIBaTb MOMNpPaBKy. M3 nokasa-
HUIN MaHOMeETpa HEOBXOAMMO BbIYECTb 3HAYEHMS [ABJIEHUSA, CO34aBaEMOro CTO60M YKMIAKOCTU, HaXo-
JAlleics B 3a/IMBOYHOM YCTpoKcTBe. Mpu pacyeTax BbICOTY CTOJIGA XMIAKOCTU h HY)>XHO 6paTb paBHOW
Pa3HOCTM YPOBHEM XXMAKOCTU B pe3epByape M Ha BXoje Hacoca.

Mpu NpoBegeHUM NCMBITAHUA MOXXHO MEHATH PACcX0, KaXKA,0ro Hacoca C MOMOLLbI0 NepeKIYaTens
yCTaHOBUB cKOpocCTs |, llnan lIl.

XnAKoCTb B CUCTEMY 3a/IMBaeTC Yepes 3a/IMBoYHOe YCTPOICTBO (3Y). [1as 3Toro Heo6xoaMMo OTKpY-
TUTb BEPXHIOHO KPbILWKY 3Y.

XapaKTepucTMKaMm HacoCoB ABAIOTCA 3aBUCMMOCTU co3gaBaemMoro umMu Hanopa (H) n KN, (n) ot no-
Jauun uakoctu (Q) npu NOCTosHHOM YacToTe BpaweHus (n) npuBogHoro Bana, T.e. H=f(Q) n n=f(Q) npwm
n=const.

Mopsgok npoeeaeHUs paboThbl.

1. O3HaKOMHTBHCS CO CXEMOH JabopaTopHON yCTaHOBKH (pHC.56) U pacmoioxkeHneM mpuoopos. Co-
CTaBUTh ONHMCAHKNE U 3aTOTOBUTH TAOIUILy 6 JUISl pETHCTPALlUH PE3YIbTATOB HCITBITAHHUH.

2. TloaroToBUTh YCTaHOBKY K MCHBITAHUSAM. Y JOCTOBepUThCs, uTo ciauBHOH kpaH (CK) 3akphIT n
YPOBEHb BOABI HAOIIOMAETCS B 3AIMBOYHOM yCTpoicTBe (3Y), B IPOTUBHOM ClTydae JOJIUTH KUIKOCTH B
cucremy. [loarexu He nomycKaroTCs.

3. Tloaxmrounts cTeHa kK cetn 220 B.

4. Brxirouuts nutanue creaaa astomatoM AB «Cetpy.

5. TloaxmounTh aBTOMAaTH3UPOBaHHEIHN cTeHI K USB pazpeMy KOMIbIOTEpa U 3alTyCTUTh MPOTPAMMYy
[IYCK — IIporpammel — MeasLAB — «/cnibITanne HacocoB».

6. OrtkpeITh Kpansl nogauu Bojsl 3K1, 3K2, octanbHble 3aKphITh.

7. Bxmounts Hacoc H1 xnonkoii BK1.

8. Ompenenuts naBneHue, pa3BuBaemMoe HacocoM H1 mpu HyneBoii monayve.

9. Ilpm BximoueHHoM Hacoce H1, memnenHo npuoTkpbiBas kpaH 3KS u perymupys pacxon BOABI,
CHSITb IIOKa3aHUs IIPH ISITH PA3IMYHBIX 3HAUCHHSIX.

10. Pe3ynbTaThl H3MepeHHi 3aHECTH B Ta0I. 6.

11. Beikmrouuts Hacoc H1 xunonkoit BK1. 3akpeiTs kpan 3KS5.

12. OtkpbITh KpaH nogauu Boasl 3K4, ocTaabHble 3aKPHITh.

13. Brmounts Hacoc H2, kHonkoit BK2.

14. OnpenenuTs 1aBieHNEe, pa3BUBaeMOe IpU HyJIeBOH mojaye.

15. IIpu BkmoueHHoM Hacoce H1, memnenHo npuotkpeiBast kpaH 3KS u perynupys pacxon BOABI,

CHSITh TIOKA3aHUsI IIPU IISITH Pa3IMYHbIX 3HAUCHHSAX.

16. Pe3ynbraThl u3MepeHuit 3aHecTy B Ta01.7.

17. Beiximrounts Hacoc H2, kHonkoii BK2.

18. Brixmrounts nutanue cregaa asroMatoM AB «CeTby.

O6paboTKa gaHHbIX

OnpeaennTb AaBeHne, CO34aBaeMOe B MarmcTpasim ¢ yHeTOM NonpaBKM Ha YPOBEHb BOAbl B pe3ep-
Byape (la)

Ap =Pm — Pexs



rae py - AaBAeHUE XXUIAKOCTU B HarHeTaTesIbHOM TpybonpoBoae, [a;

Pex — AABIEHME Ha BXOAE B HACOC, CO3aBaeMoe CTO/IGOM XUIKOCTH B pesepsyape, ([1a)
Pex =hp-g,

rae h- pasHOCTb YpOBHEN BOAbl B pe3epByape M Ha BXO4E B HAacocC, M;

P - MJIOTHOCTb BOAbl, 998 Kr/m;

g - yCcKopeHue cBO60AHOro nageHus, mM/c2.,

Hanop Hacoca, M

H=2p
P8
[MonesHas MoOWHOCTL, Bm
Pn= Q-p-g-H,
roe Q - nogaya, M%/c.
MoluHOoCTb Ha Bany Hacoca, Bm
P =Py 1sp,

rae P, - MoWHOCTb, NOTpebsseMas 3/IeKTpoasuratesieM Hacoca, Bm;
Nsn— KM an1ekTpogBuratens Hacoca, B CpegHeEM NpuHnMaeTtcs n,,=0,85.

Koa¢pdumumeHT nonesHoro agencTenst Haoca

Pn
:—1 0o
n=% 00%

Tabnuua 6. Pabounin xypHan no onpeneseHnto xapakTepucTukm Hacoca H1

NQ va pr, Ap, h7 Hl, Q17 P317 P17 Pni; niv

n/n | kMa | MNa M J/MUH | Bm |Bm |Bm |%
Ma M

1

Tabnumua 7. Pabounit KypHas no onpenesieHno XxapakTepUCTMKM Hacoca H2

Ne Pwms PBX7 Apy hv H27 QZY P32$ P27 Prl27 N2,
KMa | Ma KMa | M M N/MuH | BT Bt Bt %

Mo 3KcnepuMeHTaibHbIM AAaHHBIM MOCTPOUTb XapaKTEPUCTUKY HACOCOB, MOTPEGHOM MOLLHOCTM U
KN4, (npuMepHsbIin BUA, NpUBeAEH Ha puc.57).



=

N, Bm

Q, Vmun

Puc. 57. Xapaktepuctmka Hacoca

JIP Ne7. CoBmecTHast paboTa IBYX IIEHTPOOESKHBIX HACOCOB MPHU NMapaJIICIbHOM U
IIOCJIEIOBATENIBHOM COETMHEHUN

Ha npaktuke ANA yBEJIMHEHUA HAMOpPa NN pacxoda XXNAKOCTU NPUMEHAIT NocieaoBaTe/ibHOE U Na-
pannenbHoe coeagnHeHne HaCcoCoB.

MocnepoBatefibHOE COEAMHEHME HACOCOB MPUMEHSETCA A1 YBEAMYEHMSA Hanopa B TeX Cayvasx,
KOrAa OfIMH Hacoc He MOXeT co3aaTh Tpebyemoro Hanopa. O6Lmii Hanop ABYX NociaeaoBaTe/lbHO Co-
€JMHEHHbIX HACOCOB PaBEH CyMMe HarnopoB 060MX HACOCOB, B3AThIX MPU OAHOMN 1 ToM-Ke nogade. Cym-
MapHas xapaktepuctuka (punc.59) Hacocos H1+H2 nonydyaercs B pesyabTarte C/I0XKEHUS OpAMHAT KPUBLIX
XapaKTePUCTUK HAacOCOB

H

Puc.59. NMocnepoBatenbHOE NOAKAOYEHME HACOCOB.

MapannenbHoe coegMHEHNE HACOCOB NMPUMEHSETCS /1 YBEANYEHUS noaayu. MNpu 3ToM Hamnop Haco-
COB OJINHAKOB, T.K. 0AMHAKOBO JaBieHue B TOYKax o6benHeHMsa MarncTpanei. Mogada AByx napannienb-
HO COeZIMHEHHbIX HAaCOCOB paBHa CyYMMe Moja4y 060MX HacoCOB NMpU OJHOM U TOM Xe Hanope. CyMMap-
Has XapaKTepUCTMKa NapasielbHO COeMHEHHbIX HACOCOB NMOyYaeTcs B pesy/bTaTe C0XKeHUs abeumcc
XapaKTePUCTUK, HACOCOB, B3ATbIX MPU OJHOM U TOI e opAnHaTe (puc.60).



nhAw

.

=0 ® e

11
12.
13.
14.
15.
16.

17.
18.
19.
20.

21.

22.

23.

Puc.60 MapannensHoe nNogKaodeHe HacocoB.

MopAA0K BbINOJHEHUS PABOThI.

O3HaKOMUTBCS CO CXEMOM J1TabopaTOpHOI ycTaHOBKH (puc. 56) u pacnoioxenueM npudopos. Cocra-
BUTh OIIMCAHKE U 3aTOTOBUTH TaOMUIBI 8 U 9 11 perucTpanyu pe3yabTaToB UCTIBITAHUH.
[IpuUroTOBUTH YCTAHOBKY K MCHBITAHUSM. Y JOCTOBEPHUTHCS, uTo ciuBHOU KpaH (CK) 3akpwiT u ypo-
BEHb BOJIbI HAOIOAAETCS B 3aJIMBOYHOM YcTpoiicTse (3Y), B IPOTUBHOM Cllydyae JOJIUTH KUAKOCTH B
cucremy. [lonTexu Ha omycKarOTCs.

TTonxirounts creun k cetu 220 B.

BxmrounTs nuTanue creHaa KHOMKo «CeThy.

[Tonkmrounts aBTOMAaTU3HPOBAaHHBIA cTeHI K USB pazpeMy KoMIbIOTEpa M 3allyCTUTh NMPOTPaMMy
ITyck — IIporpammel — «VcnibITaHuE HACOCOBY.

IIpoBecTH HeNbITAaHKE NAPAJIEIBHO PA0OTAIOIIMX HACOCOB.

OtkpeiTh kpansl nogaun Boxasl 3K1, 3K2, 3K4. Kpanst 3K3 1 3K5 10mKHBI OBITH 3aKPBITHL.
Bxmrounts Hacocsl H1 n H2 xaonkamu BK1 u BK2, cooTrBeTcTBEHHO.

OnpenenuTh 1aBieHNe, pa3BUBaeMOE MPH HYJIEBOH Moaaye.

. Ilpn BKIIOYEHHBIX Hacocax, perynupys kpaHoM 3K5 yCTaHOBUTH IATh pa3IHUYHBIX 3HAUYEHUH pacxo-

JIOB.

. PegynpraTel u3amepennii 3aHectu B Ta01.8.

Beikmrounts Hacocel H1 n H2 xHonkamu BK1 1 BK2, cooTBeTcTBeHHO.
IIpoBecTH NCNBITAHUS NOCJIEJ0BATEIBLHO PA0OTAIOIMX HACOCOB.
OTtkpriTh Kpan nmogaun BoAsl 3K2 u 3K3. Kpansr 3K1, 3K4 1 3K5 momKHBEI OBITH 3aKPBITH.
OrnpenenuTs AaBJICHHUE, pa3BUBACMOE TIPH HYJICBOH moaye.
[Ipu BKIFOUYEHHBIX HAacocax, peryiaupys kpaHoMm 3K5 yCcTaHOBUTH NSATh pa3IHUYHBIX 3HAYCHUN pacxoja
BOJIBI.
Pe3ynbrarer n3mMepenuii 3anecTu B Ta61.9.

Bxmounts Hacocel H1 u H2 xHonkamu BK1 u BK2, cooTBeTCTBEHHO.

Brixnrounts nutanue crenaa apromatoM AB «CeTby.
Hcnonp3ys maHHbIe HAIOPHOW XapakTepucTHKH Hacoca H1 u Hacoca H2 (;raboparopnas padota Ne7)
OMPEJICIUTh PACUCTHYIO CYMMAapHYIO HATIOPHO-PACXOAHYIO XaPaKTEPUCTHUKY JBYX IMapaJlielIbHO pado-
TAIOIIMX HaCOCOBHT/azp =f(Q).
[To sKcneprMeHTaIbHBIM JaHHBIM IIOCTPOUTH HA OJHOM TpaduKe 3aBUCUMOCTH (cM. puc. 60):

. HanopHo-pacxonnyto xapakrepuctuky Hacoca Hl = Hy = f (Q);

¢ HamopHo-pacxonHyto xapakTepucTuky Hacoca H2 =H, = f (Q) ;

* HamopHo-pacxoIHYI XapaKTePUCTUKY JBYX MapauieIbHO pabOTAIONINX HACOCOB.
Hcnonp3ys maHHBIE HAIIOPHO-PACXOTHOW XapakTtepucTukn Hacoca H1 m Hacoca H2 (maboparopHas
pabota Ne7) ompenenuTs pacdeTHYI0 CyMMapHYIO0 HAIIOPHYIO XapaKTEPUCTUKY BYX IMOCIIEIOBATEIIb-
HO paboTaroIIMX HACOCOB HTozc =f(Q).

Ilo OKCIICPUMEHTAJILHBIM JaHHBIM IIOCTPOUTH HA OTHOM Fpa(i)HKe 3aBUCUMOCTH.
* Hamnopnyto xapakrepuctuky Hacoca H1 - Hy = f (Q);
¢ Hanopnyro xapakrepuctuxy Hacoca H2 -Hp = f (Q) ;
¢ HanopHyro xapakTepHUCTHKY JIBYX MOCTIECIOBATEIHLHO paOOTAIOIIMX HaCOCOBHT/og =f(Q).



O6paboTKa gaHHbIX

OnpeaennTtb AaBaeHue, Co34aBaeMoe HaCoCOM B MarnctTpaau (Ap) ¢ y4eToM nomnpaBKM Ha YPOBEHb
BOAbl B pe3epsyape (MNa)

Ap =pu—Pox
rAe Py - AABAEHUE XUAKOCTM B HarHeTaTe/IbHOM Tpy6onpoBsoje, Ma;
Pex — [laB/ieHMeE Ha BXOAE B HACOC, CO3JaBaeMoe CTO/I60M UAKOCTU B pesepsyape, Ma
Pex = -p:g,
rae h - pasHOCTb YPOBHEN BOApb! B pe3epByape U Ha BXOE B HACOC, M;
P - MAOTHOCTb BOAbI, 998 Kr/M3;
g - ycKopeHue cBo6oAHOro nageHus, m/c2.

Hanop Hacoca, M

H=LP
P8
O6LLMIN pacxom, X KMAKOCTU, 1/MUH
Q=Q:+Qo.
[MonesHas MOWHOCTL, BT
P.=Q-p-g-H.
MolHOCTb Ha Bany Hacoca, BT
P=Py 1,

rae P, - notpebasemMas MOLLHOCTb 3/1EKTPOABMraTeneM Hacoca, BT;
Nsn — KMNJ, 3neKkTpoasuratens Hacoca, B CpeiHEM NMpPUHMMaEeTCa 1,,=0,85.

KM/ Hacoca

P
n ==1100%
P
Tabnumua 8. Pabounii )KypHas rno onpeaesieHnIo 3KCNePMMEHTAIbHOM CYMMapHOK XapaKTepUCTUKM ABYX NapasiesibHo pa-
60TaloLWMX HacoCoB

NQ pMy PBX: Apv hy H Qly QZ; Qv
KMa Ma MNa M M N/MUH | n/MUH | N/MWH

Tabaunua 9. Pabouuin )ypHa no onpeaeieHmio SKCNepMMEHTaIbHON CYMMapHOM XapaKTePUCTUKK ABYX NOCAe[0BaTeNbHO
paboTaloLLMX HAaCOCOB

NQ va PB)(! Ap7 hv Q:Q2y
KMa Na Na M M N/MWH

I







I[I/ICHI/IHIH/IHBI «CyILOBI)Ie BCIIOMOI'aTCIbHBIC MEXaHNU3MbI, CUCTCMBI U YCTpOﬁCTBa)>, CIICIIMAJIBHOCTD

26.05.06 «OkcmmyaTalus Cy10BbIX JHEPTETHUECKUX YCTaHOBOK», 4 Kypc

ITK-20. CriocoOeH 00ecreynTh BOAOHCIPOHUIIAEMOCTh U IPEANPUHUMATH OCHOBHBIC ICHCTBUS, B ClIydac
YACTUYHON MOTEPH IUIABYUYECTH B HEMOBPEKACHHOM COCTOSTHUU

1.

[IpounTaiite TEKCT, BHIOEPUTE BCE MPABHIBHBIC OTBETHI M 3aMTUIIUTE Pa3BEPHYTHI 000OCHOBaHHBIN
OTBET.

OcymmmrenbsHas cucTeMa MpeHa3HayeHa Jyid yJaJleHus BOJbl, CKaIUIUBaIOIIECs B KOpIyce
CyJlHa BCIICACTBHUE ...

A. HaJW4Hsl HETJIOTHOCTEH B COEMHEHUSIX TPYO

B. HeOobII0M BOIOTEYHOCTH CY/IHA

C. oOpa3oBaBiiicii MPOOOWHBI B KOPITYCE

[IpounTaiiTe TEKCT U BBIOEPUTE MPABUIIBHBII OTBET.
B Boji00T/IMBHOM crcTeMe Cy/iHA TPUMEHSIOTCS ...

A. mectepEéHHBIE HACOCHI

B. panuanbHO-NOPIIHEBBIE HACOCHI

C. norpyxHsie [eHTPOOEKHbIE HACOCHI

[IpounTaiitTe TEKCT, BRIOEPUTE MPABUIIHHBIN OTBET.

B kadecTBe OCYIINTENBHBIX MOTYT IIPUMEHSTHCS . ..HACOCHI
A. oceBble

B. panuanbsHO-IOpIIHEBBIE

C. mopurHeBbIe

[IpounTaiiTe TEKCT M BHIOCPHUTE MPABUILHEIN OTBET.

J1a nckiTroueHus OCTYIIJIeHNs 3a00pTHOM BOJBI BHYTPH CYAHA, a TAK)KE BOJBI M3 OTHOTO
HEMPOHUIIAEMOTO OTCEKa B JPYToi MPHEMHBIE KITallaHbl IOJDKHBI OBITH ... THIIA

A. TIpeIoXpaHUTEIBHOTO

B. HeBO3BpaTHO-3aI10PHOTO

C. penyKIHOHHOTO

[IpounTaiiTe TEKCT M BHIOCPHUTE MPABUILHEIN OTBET.

Cornacuo TpeboBanusm PKO npruemHbIe OTPOCTKH OCYIIEHWS TOJDKHBI YCTaHABIMBATHCS B
Ka)KJIOM OTCEKE TaK, YTOOBI OHM O0ECTIeYMBaIHM HAanOoJIee MMOTHOE OCYIIIEHNE OTCEKa IPH ...
A. xpene no 3° Ha 1F0060# 60pT

B. kpere 10 5° Ha mr000# GOPT

C. xperne a0 10° Ha 110060 OOpT

[IpounTaiiTe TEKCT U 3aMUIINTE PA3BEPHYTHI 000CHOBAHHBIN OTBET.
CranuoHapHble OXKapHbIE HACOCH! JOJDKHBI OBITh YCTaHOBJICHBI

[IpounTaiiTe TEKCT W 3aMUIIATE pa3BePHYTHI 0OOCHOBAHHBIA OTBET
Ha xaxmom caMOX0THOM CyJTHE C TJIaBHBIMH JIBUTATEIsIMH 00111elt MontHOCThI0 220 kBT 1 6onee
JOJDKHO OBITH HE MEHEe OCYLIMTENBEHBIX HACOCOB

[IpounTaiiTe TEKCT M 3aIUIINTE Pa3BEPHYTHI 000OCHOBAHHBIN OTBET.

Ha maccaxupckux cynmax mnuHoW Oonee 100 M MOMKHO OBITH TPEIYCMOTPEHO HE MeEHee
OCYIIMTENBHBIX HAacoca

9. [IpounTaiiTe TEKCT M 3aNMUIINTE Pa3BEPHYTHIH 000CHOBAHHBIN OTBET.

HpeI/IMYH_ICCTBOM HCIIOJIb30BAaHUA aBTOCLICIIOB CCPUHN Triofix siBasieTcs

10. IIpounTaiiTe TEKCT U 3aMUILUTE PAa3BEPHYTHI 000CHOBAHHBIN OTBET.

BeiBanuBanue nuIIONKM 3a 60pT U CIOYCK JOJDKHBI OCYHICCTBJIATHCA C HUCIHOJb30BaHUCM







I[I/ICHI/IHIH/IHBI «CyILOBI)Ie BCIIOMOI'aTCIbHBIC MEXaHNU3MbI, CUCTCMBI U YCTpOﬁCTBa)>, CIICIIMAJIBHOCTD

26.05.06 «OkcmmyaTalus Cy10BbIX JHEPTETHUECKUX YCTaHOBOK», 4 Kypc

[TK-36. Crtoco0eH oCyIIecTBIATh BEIOOP 000PY/I0BaHMS, FJIEMEHTOB U CHCTEM 000PYAOBaHUS IS
3aMEHBI B MTPOLIECCE IKCILTYyaTAllUH CY/I0B

1.

[IpouuTaiiTe TEKCT U BHIOEPHUTE MPABUILHBIN OTBET.

Cornacuo TpedoanusiMm PKO cymmapHyro maccy skopeit, CyMMapHYIO JUTHHY SIKOPHBIX LIeTeH
HOCOBOT'0 SIKOPHOT'O YCTPOICTBA OMpPEIENSOT B 3aBUCUMOCTH OT ...

A. XapakTepucTuky cHabxkeHust N,

B. pona rpynra
C. cumbl BeTpa U CKOPOCTH TECUCHHS

[IpounTaiiTe TEKCT U BBIOEPUTE MPABUIIBHBII OTBET.
Bpaumuie v mimie ToaduparoTes 1o ...

A. Becy siKops

B. nnune sikopHOU 11eH

C. TATOBOMY YCHIIHIO

[IpounTaiiTe TEKCT M BBIOEPUTE MMPABUIIBHBII OTBET.

Cornacuo tpeboBaausm PKO ocymmTenbHbIi HacOC BEIOMPAIOT O CKOPOCTH BOJIBI B IPUEMHON
OCYIIUTENBHON MarucTpaiu He MEHee ...M/C

A. 05

B. 1

C.2

[IpounTaiiTe TEKCT M BHIOCPHUTE MPABUILHBIN OTBET.

Cornacao TtpeboBanussMm PKO komu4ecTBO CTaIllMOHAPHBIX OCHOBHBIX M aBAPHIHBIX MOXKAPHBIX
HaCOCOB BBIOMPAETCS 110 ...

A. Tumy cymHa

B. nnune cyana

C. Tuny u [UIMHE CyIHA

[IpounTaiiTe TEKCT M BHIOCPHUTE MPABUILHEIN OTBET.

CormacHo TpedoBannsM PKO 6amacTHBIN HaCOC BRIOUPAIOT IO CKOPOCTH BOIBI B IIPUEMHOM
OCYIIUTENFHON MarucTpaiyd He MeHee ...M/C

A.0,5

B.1

C.2

[IpounTaiitTe TEKCT, BRIOEPHUTE BCE MPABWIIbHBIE OTBETHI M 3aMUIINTE Pa3BePHYTHIH 000CHOBAHHBIN
OTBET.

B kauectBe (hexanpHBIX Ha Cyax yCTaHABIMBAIOT ... HACOCHI

A. TIeHTpOOKHBIE

B. ctpyiinsie

C. BuxpeBble

[IpounTaiiTe TEKCT M 3aMUIIATE PA3BEPHYTHIH 000CHOBAHHBIN OTBET.
[HonpynuBatomiee yCTpOWCTBO PEKOMEHAYETCS YCTAaHABIMBATh Ha MACCAKUPCKUX U TIPY30BBIX

CaMOXOJHBIX CyJaX, Y KOTOPbIX

[IpounTaiiTe TEKCT M 3aMUIINTE PA3BEPHYTHI OOOCHOBAHHBII OTBET.
KonnuectBo reHepatopoB a3po30isl B Cy0BOM 3aIUINAEMOM MOMELIEHUN CyJHA ONPEIeNsaeTcs

A. cynoBnaaenbueM



B. mpasunamu PKO
C. TpeboBaHMsM 3akoHOAaTeNbCTBA Poccuiickoii deneparnu B 06;1acTH MOKapHOH 6€3011aCHOCTH

9. IlpounTaiiTe TEKCT U 3aMUIINTE Pa3BEPHYTHIII 0OOCHOBAHHBIN OTBET.

B cucreme razoBoro TYHICHHUA JOIMYCKACTCA HMCIIOJIBb30BATH CICAYIOIINEC OTHETYIIAIMEC BCIICCTBA

10. IIpounTaiiTe TEKCT U 3aMUIIUTE Pa3BEPHYTHII 0OOCHOBAHHBIN OTBET.
Ha HedTeHanMBHBIX cyJax B KauecTBE HHEPTHOTO Ta3a MOT'YT UCIONb30BaThCs



Huctunnuna: «CynoBble BCIIOMOTaTeNIbHbIE MEXaHU3MBI, CHCTEMBI U YCTPOHCTBay», CIIELUAIEHOCTh
26.05.06 «OkcmmyaTalys CyI0BbIX SJHEPIeTUYECKUX YCTaHOBOK», 4 Kypc

IIK-57. CriocobeH 9uTath CXeMbI TPYOOITPOBOIOB, THAPABIMYECKAX U THEBMATHYECKUX CUCTEM

1. IlpounTaiiTe TEKCT M BRIOEPHUTE NMPABUILHBIN OTBET.
I'py3oBas cuctema HeTEHIMBHOIO CyJHA JOJKHA IIO3BOJIATH PETYIMPOBATh MHTEHCHUBHOCTD
3arpy3Kd Ka)J0ro OTAEIbHOro TaHkKa. JommkHO oOecrednBaThCsl OTpaHHuCHHE CKOPOCTH MOTOKA
Ha BBIXOJIE PHEMHOT0 NaTpyOKa B TAHKE ...
A. 5o 1 M/c Ha HaYaTFHOM 3Tarle 3arpy3KH U 10 8 M/C B X0Jie JalbHENIIeH 3arpy3Kku
B. 10 2 M/c Ha HaYaNBHOM 3Tarne 3arpy3Kd U 40 9 M/c B X0J1e NaNbHEHIIeH 3arpy3Ku
C. no 3 M/c Ha Ha9aTFHOM JTare 3arpy3ku u 10 10 M/c B X07e maibHEHIIen 3arpy3Ku

2. IlpounTaiiTe TEKCT U BHIOCPUTE MPABUIILHBIA OTBET.
TpybompoBoHas Tpy30Bas CUCTEMa TaHKepa MpeACTaBIeHa Ha PHUC. ...
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3. IlpounraiiTe TEKCT, BEIOEPUTE BCE NPABUIIBHBIE OTBETHI M 3aIIMILIUTE PAa3BEPHYTHI 000CHOBaHHBIN

OTBET.
Ha npuHunnmanbsHoOR cxeme rpy30BOi CUCTEMBI TaHKEpa TPY30BbIE HACOCHI 0003HaueHBbI LU (poit

5 5 4

4. TlpouuTaiiTe TEKCT U BHIOEPHUTE NPaBUIBHBIN OTBET.
Kinnkernas rpy3oBas cucreMa TaHKepa IpeACcTaBIeHa Ha puC. ...
Al
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5. TlpouwnraiiTe TEKCT U BHIOEpUTE MPABUIBHEIN OTBET.
3aunCTHON HACOC TPY30BOM CUCTEMBI TAHKEepa 0003HAYCH U(POH ...
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6. IlpoumraiiTe TekcT, BHIOEpHTE MPABWIBHBIA OTBET M 3AMUIINTE Pa3BEPHYTHI 00OCHOBAaHHBIN
OTBET.
[Tpu nmapajienbHOM  paboTe  Tpy30BBIX HAacOCOB  JIOJDKHBI OBITh OTKPBITHI
KIIMHKETBI
A.6,181u9,12
B.7,10u 6,8
C.6,11u9,12
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7. IlpounTaiiTe TEKCT, BRIOCPHUTE BCE MPABHIIBLHEIC OTBETHI M 3AITUIIINTE Pa3BEPHYTHIN 000CHOBAHHEII
OTBET.
IIpn mocnmemoBaTenbHOW paboTe TPY30BBIX HACOCOB JOJDKHBI OBITH OTKPBITHI KIHMHKETHI
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8. TlpounraiiTe TeKCT, BHIOEpUTE NMPABHJIBHBIM OTBET M 3alMIINTE Pa3BEPHYTHIH OOOCHOBAHHBIN
OTBeT.
IIpu 3auncTKe U MO¥Ke TaHKOB JIJISI TOTO YTOOBI M30€XKaTh BPEIHOTO BIMSHUA, MTOMAAAIONIETO B
BakyyM-TaHK 10 Bo3myxa, HCTIONB3YIOT
A. Hacoc 7
B. Hacoc 11
C. OeperoByro eMKOCTh 6
7 8
_,l 4
/ﬂ

A

ol
4




9. TlpounTaiiTe TEKCT W BBHIOCPHUTE MPABUIBHBIA OTBET UM 3AMMIINTE Pa3BEPHYTHIH 0OOCHOBAHHBIN
OTBET.
Ha cxeme Framo nudpoii 7 0603HaueH Y NIpefiHa3HaueH I
A. Hacoc
B. rugpomotop
C. xohdepnam

10. [pouuTaiitTe TEKCT, BBIOEPHUTE BCE MPABUIILHBIC OTBETHI U 3AIUIINTE Pa3BepHYTHIH 000CHOBAHHBIN
OTBET.
Ha cxeme ropsiuecTpyiHOT0 MoJ0rpeBa rpy3a Telioo0MeHHbIe anmnapaThl 0003HAYCHBI ITU(ppaMu
W NIpeJHA3HAYCHBl .
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I[I/ICHI/IHIH/IHBI «CyILOBI)Ie BCIIOMOI'aTCIbHBIC MEXaHNU3MbI, CUCTCMBI U YCTpOﬁCTBa)>, CIICIIMAJIBHOCTD

26.05.06 «OkcmmyaTalus Cy10BbIX JHEPTETHUECKUX YCTaHOBOK», 4 Kypc

[1K-6.Crioco0eH ocymecTBIsATh MOATOTOBKY, IKCILTyaTalHio, 0OHApYKEHHUE HEHCIIPABHOCTEH W MEpHI,
HEOOXOMMBbIe JJ1sl TPEAOTBPAIICHH MPUUMHEHHS TOBPEKICHNUHN CISIYIONNM MEXaHu3MaM U CUCTeMaM
ynpaBieHud: 1. [TaBHBIN ABUraTeNb U CBA3aHHBIE C HUIM BCTIOMOTaTeNbHbIe MeXaHnu3MbI; 2. [TapoBoii koren
U CBSI3aHHBIE C HUM BCIIOMOraTEeIbHbIE MEXaHU3MBbI U TapOBBIE CUCTEMBI; 3. BcrioMoraTenbHble MepBUYHbIE
JBUTATENN U CBA3aHHBIE C HUMHU cUCTeMbl; 4. J[[pyrue BcrioMoratenbHble MEXaHU3MBbl, BKITIOYasi CUCTEMBI
OXJIXKJCHUS, KOHTUIIMOHUPOBAHUS BO3/lyXa U BEHTUJISIINU

1.

[IpounTaiiTe TEKCT U BHIOEPHUTE MPABUILHBIN OTBET.
HanéxHas cTosiHKa Cy/IHA Ha KOPE 00SCIICUMBACTCS TIPH ...
A. HaJM4MU y9acTKa SIKOPHOM Ieru, JIeKallel Ha JHe

B. orcyTcTBHU IMPOBHUCAIONMIETO YYacTKa SKOPHOM Ienn

C. ckopoctH TeueHus He Ooiiee 5 M/c

[IpounTaiiTe TEKCT U BBIOEPUTE MPABUIIBHBII OTBET.

Kanutan camMoxogHOro cyjgHa JOJKEH CUCTEMaTUYECKH, HE PEXE ... B HENEN0, OCMaTpUBaTh
SIKOPHOE YCTPONCTBO, IIPOBEPSITh TEXHUYECKOE COCTOSIHUE BCEX €r0 JIETaEH U y3JI0B

A. omHOTO paza

B. nByx pa3

C. Tpex pa3

[IpounTaiitTe TEKCT M BBIOEPUTE MTPABUIIBHBINA OTBET.

3amperaercs BBITYCKaTh Cylla, OTHECEHHBIE K pa3psmaM BOAHBIX OacceiHOB «O», «M», B
SKCIUTyaTalMIo IPU YMEHbBIIEHUH AuaMeTpa Iiereil BCIeACTBHE UX N3HOca Ooree ...

A. 10%

B. 20 %

C.30%

[IpounTaiiTe TEKCT, BHIOEPHUTE BCE IPABUIIbHBIC OTBETHI M 3aIIMIIIMTE Pa3BEPHYThIH 000CHOBAHHBIH
OTBeT.

3anperaercss BBITYCKaTh CYAHO B IKCIUTYaTallWIO MPH HEUCIPABHOCTH SKOPHOTO YCTPOKCTBA,
ecITu:

A. SIKOpHBIE T[N HE TIOMEIIAIOTCS B IEMHBIX SITHKaX

B. skopHas 1ens MPOCKaKMBAET B 3BE3/I0YKE OPAIIIIIIS, U

C. U3HOC KITI030B ¥ CTOIIOPOB MPENSTCTBYET HOPMaIbHOU paboTe ycTpoiicTBa

[IpounTaiiTe TEKCT M BBHIOEPUTE MPABUIIBHEII OTBET.

[Ipu crosiHKe CynHa Ha IIBApTOBAX 3alpELIaeTCs] OCTaBIATh CTaJbHbIC IIBAPTOBHBIC KOHLBI Ha
Oapabanax Opammuieii T.K. ...

A. BO3MOXXEH OOpBIB IIIBAPTOBA

B. npoucxonuT NoBBILIEHHBIN U3HOC IIBApTOBA

C. BaJIbl MEXaHU3MOB MOTYT OBITH TIOTHYTHI

[IpounTaiite TekcT, BbIOEpUTE MPABUIBHBIA OTBET W 3alMILINTE apryMEHThI, 0OOCHOBBIBAIOIINE
BBIOOp OTBETA

OKcIutyaTanusi CyJI0B 3alpeIaeTcs, €M BpeMsl, 3aTpadyiBaeMoe Ha CIIYCK IIUTIONKH, Oolee ...

A. 2 mun

B. 3 Mun

C. 5 mun

HpO‘{I/ITaﬁTe TCKCT, BLIGepI/ITC BCC MMPAaBUJIbHBIC OTBCTHI U 3aIIAIIUTE pa3BepHYTBIﬁ 000CHOBAaHHBIH
OTBCT.



10.

IIpy TEXHUYECKOM OCBHJACTEIBCTBOBAHUN CYJOBOC TIPY30MOABEMHOE YCTPOHUCTBO JOJDKHO
MOJIBEPraThCs:

A. CTaTUYeCKOMY HCIIBITAHUIO

B. iMHaMHYECKOMY HCITBITAHHIO

C. mpoBepke B padore

[IpounTaiite TEKCT, BHIOEPUTE BCE MPABUIBHBIC OTBETHI M 3aMTUIIUTE PA3BEPHYTHI 000OCHOBAHHBIN
OTBeET.

3amperaercs IKCIITyaTalys TPY30M0IbEMHBIX YCTPOICTB €Clii OOHAPYKEHBI:

A. HEeUCHpaBHOCTh TOPMO3HBIX YCTPOWCTB MEXaHU3MOB IOJbEMa Ipy3a M CTPENbl, IOBOPOTA U
NEpPEIBUKEHUSI KPaHa

B. npenenbHbIN U3HOC J€TaNIEN TPY30H0IbEMHOr0 YCTPOMCTBA

C. neopMaiuu v TPEIMHBI B OTBETCTBEHHBIX METANTIOKOHCTPYKIHIX

[IpouuTaiiTe TEKCT W 3aNUIINTE PA3BEPHYTHI 00OCHOBAHHBII OTBET
Ha xaxxnom Oykcupe JOIKHO OBITh HE MEHEE ... IPUCIOCOOIEHUH AJIs 3aKperieHHss OYKCHPHOTO
KaHaTa

[IpounTaiitTe TEKCT M 3aMUIINTE PA3BEPHYTHIH 000CHOBAHHBIN OTBET.
Heo6xoaumo mpou3BOAMTS ... KOHTPOJIbHOE IIPOBOpaYMBaHUE LIIIOIOYHON Jiebenku Oe3 cliiycka
LUTIOIIKH, €CJIM MO3BOJSET KOHCTPYKLUS



I[I/ICLII/IHHI/IHaI «Cy,[[OBI)Ie BCIIOMOI'aTCIbHBIC MEXaHNU3MbI, CUCTCMBI U YCTpOﬁCTBa)>, CIICIIMAJIBHOCTD

26.05.06 «OkcmmyaTalus Cy10BbIX JHEPTETHUECKUX YCTaHOBOK», 4 Kypc

[1K-63. CriocoOeH ycTaHaBIMBAaTh IPUYMHBI OTKA30B CYAOBOTO 00OPYAOBaHHUSI, ONPEACIATE U
OCYULIECTBIIATH MEPOIPHUSATHSI IT0 WX MPEAOTBPAILECHUIO

1.

[IpounTaiiTe TEKCT U BHIOEPHUTE MPABUILHBINA OTBET.

Ha pucyHke npeacrasieH NpUBOA PYJIEBOM MAIIVHBI ...
A. peedHO-TUTyHXEpHBIH

B. ¢ xayarommMucs LHIMHIPAMU

C. nuyH>XepHbIi

[IpounTaiiTe TEKCT M BBIOEPUTE MMPABUIIBHBII OTBET.
B kayecTBe IBHKUTENS B IPUBEAEHHOM IOAPYJIUBAOIIEM YCTPOMCTBE UCIIOIB30BaH ...

A. KpbUIbYATHIN ABHKUTEND;
B. nenTpobexHbIi Hacoc;
C. rpebHOM BUHT

[IpounTaiiTe TEKCT M BHIOCPHUTE MPABUILHEIN OTBET.
Yron a u Bpems t mepexiiagku pyJeBOro oprana it OCHOBHOTO ITPUBO/IA COTIIACHO TPEOOBAHMSIM
PKO cocrasstor ...
A. a=+20° B. a=135° C. a=135°
t<30c t<60c t<30c

[IpounTaiiTe TEKCT ¥ BBIOEPUTE MPABUIIBHEII OTBET.

ITocne ocTaHOBKM peryaupyeMblii paauanbHO-IMIOPIIHEBOM HAacOC TUAPABIMYECKOU PYIEBOU
MAIIMHBI P MAKCUMaJIbHOM 3KCLEHTPHCUTETE (MAaKCUMaJIbHOM IoAaye) ... IPOBOPAYUBATHCS OT
pPyKn

A. OIKEH JIETKO

B. nomxen ¢ ycunuem

C. He JOIDKEH

[IpounTaiiTe TEKCT U BHIOEPUTE MPABUIIHHBIN OTBET.

Beimyckath cyiHO B 3KCIITyaTalUMIO [IPU HEUCIIPABHOM PYJIEBOM YCTPOWCTBE 3alperaercsi, €ciu
BpeMsi Ilepexo/ia ¢ OCHOBHOI'O YIIPABJICHUS PyJIEM Ha 3allacHOE MPEBBILIAET ...

A.5c

B.10c

C.15¢

HpO‘{I/ITaﬁTC TCKCT, BLI6epI/IT€ BCC MMPAaBUJIbHBIC OTBCTHI U 3aIIAIIUTE pa3BepHYTBII>’I 000CHOBaAHHBIH
OTBCT.
3KCHJ’IyaTaLII/I$I CyAHa 3alpeiacTes, eCJIu ...



A. SIKOpHBIE IIETIH HE TIOMEIAIOTCS B IEMHBIX ALIUKaX
B. umeroTcst 3BeHbs ¢ BBITABIIMMH KOHTpadopcamu
C. cTonopsl 1ienell UMEIOT TPELUHBI

7. TlpouuTaiiTe TEKCT, BbIOEPUTE BCE TMPABHIBHBIC OTBETHI M 3aMHUIIATE Pa3BEPHYTHIA
000CHOBAaHHBIN OTBET.
Bhimyckath CyHO B OKCILIyaTALMIO ITPU HEHUCIIPABHOM PYJICBOM YCTPOWCTBE 3alpeniacrcsi, CCiu

A. He obecriedeHO HOpMaJIbHOE ABHKEHHE JII0OOr0 3JIEMEHTA PYJIEBOT0 YCTPOUCTBA
B. obHapyxeHa yreuka paboueil )KHUIKOCTH Y THAPABIMYECKAX PYJICBBIX YCTPONUCTB
C. HeucIipaBeH aKCHOMET)

8. [IpounTaiiTe TEKCT M 3aMUIINTE Pa3BEPHYTHIIl 0OOCHOBAHHBIN OTBET

Ha cynax, o0opyaoBaHHBIX Jjisi OYKCHPOBKH, U3HOC OYKCHUPHOTO KaHaTa HE JIOJDKEH MPEBBIIATh

9. [pouuTaiiTe TEKCT, BEIOEPUTE MPABUJIBHBI OTBET W 3aITUIIUTE Pa3BEPHYTHI 000CHOBAHHBIN
OTBET.
Tomyky 1 mryMm Tpu pabOTe HACOCHOTO arperata THAPABIMYECKON PyJIeBOH MAITHHBI OOBIYHO
MIPOUCXOJAT OT ...
A. cpabaTbIBaHUSA TIPENOXPAHUTEIHHOTO KIIalTaHa
B. HecTaOMIIBHOTO HATIPSKEHUS B CETH
C. HanmMuMs BO3yXa B MarucTpai

10. IIpounTaiiTe TEKCT U 3aIIMIIUTE Pa3BEPHYTHI 000CHOBAHHBIN OTBET.
BrimyckaTte cymHO B OKCIDTyaTallMiO 3alpeliaercs, €Clid TpPW TOJOKEHUH pyns B
IUaMETPAIbHOM  IJIOCKOCTH  TOTPENIHOCTh  IOKAa3aHWM  aKCHMOMeTpa  MpPEBBIMIAeT




TeMbl KypcOBBIX pa00oT/KYpCOBBIX IPOECKTOB
KoHTponupyeMbie KOMIETCHITHH

OIIK-2. CriocobeH MpUMEeHSATh €CTeCTBEHHOHAYYHBIE M OOIIENH)KEHEPHBIE 3HAHUS, aHATUTHYECKHE METO -
Ibl B mpoeccronanbroi AesrenbHocTi OIMK-2.3.1 3HaeT aHanMMTHYECKHE METOIBI B MPOECCHOHATBHOM
nesitenbHOocT OITK-2.Y.1 YMeeT nmpuMeHATh €cTECTBEHHOHAYYHBIE W OOLICHH)KEHEPHBIE 3HAHMSA, aHa-
JTUTHYECKUE MeTO Il B ipodeccronanbuoil aestensHocT OIIK-2.B.1 Brnaneet cnocoOHOCTHIO NPUMEHSATh
€CTECTBEHHOHAYYHbIE U OOLICHMHXCHEPHBIC 3HAHUS, aHAIUTHYECKHE METOBI B MPO(EeCCHOHATIBHON Aes -
TEJIEHOCTH

[TK-20.Criocoben obecrieuynTh BOJIOHETIPOHUIIAEMOCTh U TIPEANPHHAMATH OCHOBHEIE JEHCTBUS, B CIIydae
YaCTUIHOU TOTEpH IIaBydeCTH B HemoBpekaeHHOM coctosHur [1K-20.3.1 3HaeT cocoOsl obecednTs
BOJIOHETIPOHHUIIAEMOCTH M MPEANIPHHAMATE OCHOBHBIE JIEHCTBHS, B CIIy4ae YaCTUYHOH MMOTEPH IJIaByUECTH
B HenoBpexxaeHHOM cocTossHuH [1K-20.Y.1 Ymeer o6ecrieunTh BOAOHETPOHUIIAEMOCTD H MIPEeNPUHIMATh
OCHOBHBIE IEUCTBUS, B CIIydae YaCTUUHOW MOTEPH IUIaBy4eCTH B HeMoBpexxaeHHOM cocTosiHuu [1K-20.B.1
Brnaneer cocoOHOCTBIO 00ecriednTs BOJOHENPOHUIIAEMOCTh U MPEANPUHUMATh OCHOBHBIE NEHCTBUS, B
ClIy4ae YaCTUYHOH MOTEPH IIABYUECTH B HEMOBPEKIEHHOM COCTOSIHUN

I1K-36.Crioco0eH ocyiecTBIsATh BEIOOP 000pyIOBaHUS, SJIEMEHTOB U CUCTEM 000PYAOBaHMS AJIS 3aMEHBI
B mpormecce 3kcruryaranuu cyno 11K-36.3.1 3Haer cmocoObl OCYIIECTBIATH BBIOOpP 00OpYyIOBaHWS,
JJIEMEHTOB M CHCTeM OOOpYIOBaHMS I 3aMEHBI B Tporiecce dkciuryaranmuu cynoB 11K-36.Y.1 Ymeer
CITOCOOBI OCYIIECTBIISATH BBHIOOP OOOPYAOBAHMSI, SJIEMEHTOB M CHCTEM OOOPYIOBaHUS IS 3aMEHBI B
nporecce dkcruryaTanuu cynos [1K-36.B.1 Brnageer cmocob6amMu ocyIiecTBIsTh BBIOOP 00OpYAOBaHUS,
3JIEMEHTOB U CUCTEM 00OPYAOBaHMUS JIJIsl 3aMEHbI B IPOLecce IKCIUTyaTallH CyI0B

I1IK-57. CnocobeH 4uTaTh CXeMbl TPYOONpPOBOJOB, T'MIAPAaBIMYECKH X M ITHEBMAaTHYECKH X CHCTEM
I1K-57.3.1 3naet cxeMsl TpyOONIPOBOIOB, THAPABINYECKUX U MHeBMaTnueckux cuctem [1K-57.Y.1 Ymeer
YUTATh CXEMBI TPYOONPOBOIOB, THAPABIMYECKUX U THeBMaTHueckux cuctem [1K-57.B.1 Bnageet crioco0-
HOCTBIO YUTATh CXEMBI TPyOOIIPOBOIOB, THAPABINYECKUX U THEBMATHYECKUX CUCTEM

ITIK-6.Criocobe H OCYIIECTBIATh MOATOTOBKY, AKCILIyaTalnuio, oOHapyKeHNE HEHCIPABHOCTEH W MEPHI,
HEOOXOAMMBIE I MPEAOTBPALICHHS IPUINHEHNS TIOBPEXKICHUN CIEAYIOUINM MEXaHU3MaM M CHCTeMaM
ynpasienus: 1. [TaBHBIN JBUTATEND U CBSI3aHHBIE C HUM BCIIOMOTaTeNIbHbIE MeXaHu3MBI; 2. [lapoBoii koTen
Y CBA3aHHbIE C HUM BCIIOMOTaTENIbHbIE MEXaHU3MBI U TIapOBBIE CUCTEMBI; 3. BcrioMoraTenbHble IepBUYHbIE
JIBUTATENH U CBsI3aHHBIE C HUMU CUCTeMBI; 4. [lpyrue BcrioMorareabHble MEXaHU3Mbl, BKIIIOYas CHCTEMBI
OXJKACHUS, KOHIUIIMOHUPOBaHUS Bo3ayxa u BeHTHAuu [1K-6.3.1 3HaeT crmocoObl OCYyNIECTBIATH
MOATOTOBKY, 3KCIUTyaTalHio, 0OHApyKeHHE HEUCTIPABHOCTEH U Mepbl, HEOOXOAUMBIE ISl TPEeJOTBpAaILIe -
HUS NPUYMHEHMS] MOBPEXKACHUM CIEAYIOIIMM MEXaHW3MaM M cUcTeMam ympaieHus: 1. I'nmaBHbIA
JIBUraTelb W CBA3aHHBIE C HUM BCIIOMOIaTeJbHbIE MeXaHU3Mbl;, 2. I1apoBoil KOTEN U CBA3aHHBIE C HUM
BCIIOMOTaTEIbHBIE MEXaHU3MBI U MTAPOBbIe CHCTEMBI; 3. BcrioMoraTenbHble MEPBUYHBIE IBUTATEIHN U CBS -
3aHHBIE C HUIMH CUCTEMBI; 4. JIpyrue BCIoMOraTelbHbIe MEXaHU3MbI, BKITIOUasi CHCTEMBI OXJIaXKICHHS, KOH-
TUIIMOHUPOBaHUs Bo3ayxa U BeHTWwIuu [1K-6.Y.1 YMeeT ocylecTBISITh MOATOTOBKY, SKCILTyaTaIlHIo,
oOHapyXeHre HEUCTIPAaBHOCTEH U Mepbl, HEOOXOJUMBbIE AJIS TPEJOTBPAIICHHUS IPUYHMHEHHS IOBPEKACHUH
CIEIYIOIMM MEXaHHU3MaM M CHCTeMaM YyIpaBieHus: 1. I['7aBHbBIM JOBUTaTens W CBSI3aHHBIE C HUM
BCIIOMOTaTeNbHbIE MeXaHU3Mbl; 2. [1apoBoii KOTEN U CBA3aHHBIE C HUM BCIIOMOTAaTEJIbHBIE MEXaHU3MBI U
napoBble cucTeMbl; 3. BcrioMoraresnbHble TepBUYHbIE IBUTATEIN U CBSI3aHHbBIE C HUMU cUcTeMbl; 4. [Ipyrue
BCIIOMOTaTEeIbHbIE MEXaHU3MbI, BKJIIOYAsl CUCTEMBI OXJIAXKICHUS, KOHIULIMOHUPOBAHUS BO3LyXa U BEHTH-
msman [1K-6.B.1 Brnageer cmoco6aMu OCyIIeCTBISATh MMOATOTOBKY, SKCILTyaTaIliio, 0OHapyKeHUE HEncC-
MPaBHOCTEH M MEPbI, HEOOXOAUMBIE JUIS PEIOTBPALICHUS IPHYMHEHHSI IOBPEKACHHUA CIIETYIOIUM MeXa-
HU3MaM M cUCTeMaM ympaBieHus: 1. I'aBHBIN [BUTaTeNh U CBA3aHHBIE C HUM BCIIOMOTATENbHbIE MeXa-
Hu3Msl; 2. [TapoBoii KOTen M CBsI3aHHBIE C HUM BCIIOMOTaTeIbHBIE MEXAHU3MBI U MApOBBIE CUCTEMBI; 3.
BcenomorarensHble TEpBUYHBIE ABUTATENN U CBA3aHHBIE C HUMU cUCTEMBI; 4. [[pyrue BcioMoraTenbHble
MEXaHHU3MBbI, BKIIF0Uasi CHCTEMbI OXJIaXIE€HHS, KOHAULMOHUPOBAHUS BO3yXa U BEHTHISLIHH

[IK-63. CriocobeH ycTaHaBIMBaTh MPUYUHBI OTKA30B CYJIOBOTO OOOPYZOBaHWS, OMPEAETSATh M OCY-
MIECTBILITH MEPOIIPUATHS 10 uX npenoTBpamennto [1K-63.3.1 CrocoOeH ycTaHaBIMBaTh MIPUYUHBI OTKA -
30B CyIOBOTO OOOPYAOBaHUS, OIMPENENATh W OCYIIECTBISATH MEPOIPHATHA 1O UX IPEIOTBPAIICHUIO
IMK-63.V.1 YMmeer ycraHaB/IMBaTh MPUUMHBI OTKA30B CYA0BOTO 000pymoBaHusl, onpeaeniath u CrocodeH



yCTaHaBJIMBAaTh NPUYMHBI OTKAa30B CYJ0BOTO 000OpYyIOBaHUS, ONMPEICIATh M OCYIECTBISTE MEPOIIPUSTHS
no ux npenorspaineHuio 11K-63.B.1 CnocobeH ycraHaBiuBaTh NPUYUHBI OTKAa30B CYJOBOr0 000pyAOBa-
HUSL, ONIPEIENATh U OCYLIECTBIATE MEPONPUSATHS IO UX NPEIOTBPALLCHUIO

No TeMBI KypCOBBIX pabOT / KYPCOBBIX IPOEKTOB
I/T1
1 [IpoexkTupoBaHMe M TEXHUYECKash OSKCIUTyaTalus CYJOBOTO BCIOMOTaTEIbHOTO
HHEPTeTHIECKOro 0bopyaoBanus T/x mp. RST27
2 [IpoekTupoBaHre W TEXHHYECKas SKCIUTyaTalus CYJOBOTO BCIOMOTaTEIbHOTO
YHEPreTHIECKOro o0opymoBanus 1/x mp. 301
3 [IpoekTnpoBaHre W TEXHHYECKAash OSKCIUTyaTalus CYJOBOTO BCHOMOTaTEIbHOTO
AHEPreTUYECKOro 00opyaoBanus /X np.1557
4 [IpoekTnpoBaHre W TEXHHYECKAas OSKCIUTyaTalus CYJOBOTO BCHOMOTaTEIbHOTO
YHEPTreTUYECKOr0 000pyAOBaHMS T/X 1Mp.558
5 [IpoekTrpoBaHre W TEXHHYECKAsh OSKCIUTyaTalus CYJOBOTO BCIOMOTATEIHHOTO
IHEPreTUYECKOro 00opyaoBanus T/X mp.891
6 [IpoekTrpoBaHre W TEXHHYECKAas OSKCIUTyaTalus CYJOBOTO BCIOMOTATEIhHOTO
IHEPTreTUYECKOro 000pya0BaHMs T/X 1p.785
7 [IpoekTrpoBaHre W TEXHHYECKAs OSKCIUTyaTalus CYJOBOTO BCIOMOTATEIHHOTO
HHEPreTHUECKOro o0opypoBanus T/x mp.276
8 [IpoekTrpoBaHre W TEXHHWYECKAs OSKCIUTyaTalus CYJOBOTO BCIIOMOTATEIHHOTO
SHEepreTHYecKoro odopyaoBanus 1/x mp.P14
9 [IpoekTrpoBaHre W TEXHHYECKAs SKCIUTyaTalus CYJOBOI'O BCIIOMOTATEIHHOIO
SHEPreTHUECKOro odopyaoBanus 1/x mp.19610
10 [TpoekTHpoBaHWEe W TEXHHWYECKAas SKCIUTyaTalus CYJIOBOTO BCIIOMOTATEIHHOTO

SHEPTeTUYECKOro 00opyAoBaHus T/X 1mMp.935

11 [MpoekTupoBaHne M TEXHUYECKas SKCIUTyaTalMs CyJOBOTO BCIOMOTATEIbHOTO
HHEPreTUUEcKoro odbopynoBanus 1/x np.912A

12 [IpoekTpoBaHMEe M TEXHUYECKAs OSKCIUIyaTallds CYJAO0BOIO BCIIOMOIAaTEIbHOTO
IHEpreTHIecKoro odopymoBanus 1/x mp.Ky056

13 [TpoekTHpoBaHWEe W TEXHHWYECKAas SKCIUTyaTalus CYJIOBOTO BCIIOMOTATEIBHOTO
SHEPTreTUYECKOro 00opyaoBanus 1/X mp.302

14 [MpoekTupoBaHWe M TEXHUYECKas SKCIUTyaTalMs CYJOBOTO BCIOMOTATEIbHOTO
HHEpreTUIecKoro odbopynoBanus 1/x mp.8§1200

15 [IpoexTpoBaHue M TEXHUYECKAs SKCIUTyaTallls CYyAOBOTO BCIIOMOTAaTEIbHOTO
HHEPTreTUIECKOro obopynoBanus 1/x np.27-410

16 [TpoekTHpoBaHWEe W TEXHHWYECKAas OSKCIUTyaTalus CYJIOBOTO BCIIOMOTATEIHHOTO
SHEPTreTUYECKOro o0opyaoBaHus T/X mp.908

17 [MpoekTupoBaHWe M TEXHUYECKas SKCIUTyaTalMs CyJOBOTO BCIOMOTATEIbHOTO
HHEPreTUIeCcKoro oobopyaoBanus 1/x mp.191

18 [IpoekTHpoBaHWEe M TEXHUYECKAs OSKCIUIyaTallds CYJAO0BOIO BCIIOMOIaTEIbHOTO
HEPreTHUECKOTr0o 000pymoBanus T/X mp.908

19 [TpoekTHpoBaHWEe W TEXHHWYECKAas SKCIUTyaTalus CYJIOBOTO BCIIOMOTATEIHHOTIO
SHEPTreTUYECKOro 00opyaoBanus /X mp.19591

20 [MpoekTupoBaHWe M TEXHUYECKas SKCIUTyaTalMs CYJOBOTO BCIOMOTATEIbHOTO
HHEpreTUIecKoro odbopynoBanus 1/x np.P36

21 [IpoexTupoBaHue ¥ TEXHUYECKAash SKCIUIyaTalusl CyJOBOrO BCIIOMOTAaTEIbHOIO
HEPreTHUECKOT0 000pymoBaHus T/X Tp.892




22 IIpoekTupoBaHue M TEXHUYECKas SKCIUIyaTalHs CyAOBOIO BCIIOMOIATEIBHOIO
SHEPreTUYeCcKoro ooopyaoBanus 1/x np. RST27

23 [IpoexTpoBaHMe M TEXHUYECKAs SKCIUTyaTallls CYyAOBOTO BCIIOMOTAaTEIbHOTO
SHEPreTUYecKoro ooopyaoBanus 1/x mp. 301

24 [IpoexTpoBaHMe M TEXHUWYECKas SKCIUTyaTalMs CYAOBOTO BCIIOMOTATEIbHOTO
AHEPTreTUYECKOro 00opyaoBanus 1/X np.1557

25 [IpoexTpoBaHne W TEXHWYECKAs SKCIUTyaTalHs CYAOBOTO BCIIOMOTATEIBHOTO
HHEPreTHUECKOro 00opynoBaHus T/X mp.558

26 [IpoexTpoBaHWe W TEXHWYECKAs OSKCIUTyaTalHs CYJOBOTO BCIIOMOTATEIBHOTO
HHEPreTHUECKOro odopyaoBanus 1/x mp.891

27 [IpoexTHpoBaHWE W TEXHUYECKash HSKCIUTyaTalus CyIOBOTO BCIIOMOTATEILHOTO
YHEPreTHUECKOT0 000pyIoBaHuUs T/X mp.785

28 [IpoexkTupoBaHMe M TEXHUYECKas OSKCIUTyaTalus CYJOBOIO BCIOMOTaTeIbHOIO
YHEPreTHUECKOro 00opymoBanus T/X mp.276

29 [IpoexkTupoBaHMe M TEXHUYECKas OSKCIUTyaTalus CYJOBOIO BCIOMOTIaTeIbHOIO
JHEPreTHUECKOro odopyaoBanus 1/x mp.P14

30 [IpoexkTupoBaHMe M TEXHUYECKash OSKCIUTyaTalllds CYJOBOTO BCIOMOTaTEIbHOTO
HHEPreTHIECKoro obopyaoBanus T/x mp.19610

31 [IpoekTupoBaHre W TEXHHYECKas SKCIUTyaTalus CYJOBOIO BCIOMOTaTEIbHOTO

HHEPreTUIECcKOro 0oopyaoBaHus T/x mp.935

32 [IpoexTpoBaHue M TEXHUYECKAs SKCIUTyaTallls CYyAOBOTO BCIIOMOTAaTEIbHOTO
HHEPTeTUIECKOro 0bopynoBanus T/X mp.912A

33 [TpoekTHpoBaHWEe W TEXHHWYECKAas SKCIUTyaTalus CYJOBOTO BCIIOMOTATEIBHOTO
sHEpreTuYecKoro obopyaosanus 1/x mp.Ky056

34 [MpoekTupoBaHWe M TEXHUYECKasl SKCIUTyaTalMs CyJOBOTO BCIOMOTATEIbHOTO
HHEPreTUIecKoro odbopynoBanus 1/x mp.302

35 [MpoekTupoBaHMe M TEXHUYECKas OSKCIUIyaTalMs CYJOBOTO BCIOMOTAaTEIbHOIO
SHEPreTHIecKoro obopynoBanus 1/x mp.8§1200

36 [TpoekTHpoBaHWEe W TEXHHWYECKAas SKCIUTyaTalus CYJIOBOTO BCIIOMOTATEIHHOTO
SHEPTreTUYECKOro o0opyaoBanus 1/x np.27-410

37 [MpoekTupoBaHWe M TEXHUYECKas SKCIUTyaTalMs CyJOBOTO BCIOMOTATEIbHOTO
HHEPreTUIecKoro obopyaoBanus 1/x mp.908

38 [IpoexTpoBaHue M TEXHUYECKAs SKCIUTyaTallHs CYyJOBOTO BCIIOMOTAaTEIbHOTO
HHEPTreTUIECKOro 00opyaoBaHus T/X mp.191

39 [TpoekTHpoBaHWEe W TEXHHWYECKAas SKCIUTyaTalus CYJIOBOTO BCIIOMOTATEIHHOTO
SHEPTreTUYECKOro ooopyaoBaHus T/X mp.908

40 [MpoekTupoBaHWe M TEXHUYECKas SKCIUTyaTalMs CyJOBOTO BCIOMOTATEIbHOTO
HHEpPreTUIecKoro odbopynoBanus 1/x np.19591

41 [IpoekTpoBaHWEe M TEXHUYECKAs OSKCILIyaTallds CYJAO0BOIO BCIIOMOIAaTEIbHOTO
IHEPreTHUECKOro o0opymoBanus 1/x mp.P36

42 [TpoekTHpoBaHWEe W TEXHHWYECKAas SKCIUTyaTalus CYJIOBOTO BCIIOMOTATEIHHOTO
SHEPTeTUYECKOro 000pyA0BaHMs T/X 1p.892

43 [MpoekTupoBaHWe M TEXHUYECKas SKCIUTyaTalMs CYJOBOTO BCIOMOTATEIbHOTO
DHEPTeTHIECKOro 0bopyaoBanus T/x mp. RST27

[IpunoxeHue: METOTUIECKUE MaTepHAaIbl/ pEKOMEHIAITII



MeToanueckue MaTepuaJibl

I[IpuHsATHIE COKpalIeHNs

AY — anmapenbHO€ yCTPOUCTBO;

AIIJT — aBTOMaTHYECKAs IIIBAPTOBHAs JIeOC/IKa;

BY — GykcupHOE yCcTpOHCTBO;

BJIPK — BcnnomoraresnbHasi ABUAKUTEILHO-PYJIEBAS] KOJIOHKA;
BPIII — BUHT peryaupyeMoro 1ara;

B®II — BUHT (pUKCHPOBAHHOTO LIara;

JIT — nuameTtpasnbHas MI0CKOCTh;

KB — koHCTpYKTOpCKOE O10pO;

KIIJI] — ko3¢ dunrieHT noae3Horo AeHCTBUS;

MII — MammHHOE TTOMEIICHIE;

HIIO — nayuHO-IpON3BOACTBEHHOE OOBETUHEHUE;

OHB - ouncTka HedTecoIepKALIIX BOL;

OP® — o0opynoBanue peqHoro ¢ioTa;

OOCB - ouncTka 1 00e33apaKHBaHUE CTOYHBIX BOJ;
OCHB - ounicTKa CTOYHBIX U HEPTECOACPIKALITUX BOJI;

[13 — mosicHUTeNbHAS 3aUCKa;

IICCII — mpaBuia knaccu(uKanuy ¥ MOCTPOWKH Cy/I0B CMEIIAaHHOTO TUIAaBaHUS;
IIV — nogpynuBatoliiee ycTpoucTBo;

CBD0 - cynoBoe BCIIOMOTaTEIbHOE SHEPTETUUECKOE 000PYI0BAHNE;
CIIIIB — craHuys OPUTOTOBJIECHUS MIUTHEBOU BOABIL;

COC — cymoBast 2JICKTPOCTAHITHS;

COYVY — cynoBas sHEpreTudecKas yCTaHOBKA;

YUPC — yuebHo-nccnenoBaTenbekas paboTa CTyACHTa;
PKO — Poccutiickoe kimaccupuKamnpoHHOE 00IIeCTBO

BBenenue

Llenmpi0 KypcOBOTO TMPOEKTA SBISECTCS 3aKPCIICHUE TEOPETUUYECKUX 3HAHHM, MPUOOPETEHHBIX MpHU
u3ydeHu KypcoB «CyZoBbIE€ BCIIOMOTATENbHBIE MEXaHU3MBI, YCTPOUCTBA U CUCTEMBDY, « DKCIUTyaTalus
CYJIOBBIX BCITIOMOTaTEIhHBIX MEXaHU3MOB U YCTPOUCTBY. B mporecce paboThl Haj MPOEKTOM CTYACHTHI TI0-
Jy4YaroT MpaKTUIECKHEe HABBIKK BEIOOpA U pacueTa CyI0BOTO BCIIOMOTaTEIbHOTO YHEPTETHIECKOTO 000y -
JIOBaHUS, 00CCIICUUBAIONIETO HEOOXOMMbIC HABUTAIIMOHHBIC M SKCILTyaTal[MOHHBIE Ka4eCTBa Cy/Ha, TIPO-
pabaThIBarOT BOIPOCH! €r0 TEXHUYECKOW IKCILTyaTaIlNH.

KypcoBoii poeKT cocTouT W3 ABYX uacTel. B mepBoit mpemycmarpuBaeTcs ompeiesieHne Heo0Xo-
JIUMBIX TTAPaMETPOB U OCYIIIECTBISETCS TTO00P 000pYAOBAaHUS U MEXAaHU3MOB CYIOBBIX YCTPOUCTB, a TaK-
’Ke 000PYIOBaHUS U MEXaHH3MOB OOIIECYOBBIX U CIICIIUAIBHBIX CHCTEM.

Bropas wacts npoexTa (HHIMBUAYAIEHOE 33/IaHNE) BKITIOYAET pacueT U MPOEKTHPOBAHUE KOHKPETHOTO
YCTPONCTBA, MEXaHW3MAa WIIH MAITMHBL. DTO MOKET OBITh pacdeT i MIPOSKTHPOBAHUE Hacoca (BEHTHIISTOPA)
JUTSL OJTHOW M3 OOIIECYJOBBIX CHCTEM (CaHHTAapHOM, 0aJUTACTHOW, OCYIIUTEIbHOW M T.J.) WJIM pacueT U
MPOEKTUPOBAHUE KAKOTO-JINOO CYJOBOTO YCTPOMCTBA (PyJIEBOTO, STKOPHO-ITBAPTOBHOTO M T.J. WU €r0
MEXaHU3Ma).

B rpaduueckoit yacTu 3T0ro passena pa3padaThiBacTCs YSPTEkK OOIIEro BHJIa PACCYMTAHHOIO HAcOCa
(BEeHTWJIATOPA) WU CYAOBOTO YCTPOWCTBA, HAIPUMEP, PYJICBOIO YCTPOHCTBA C IUTYH)KEPHBIM, PEeYHO-
IUTYH>KEPHBIM WJIW JIOTIACTHBIM MPUBOJIOM. B 3TOM e paznene paccMaTpUBarOTCA BOMPOCH! TEXHUUECKOU
IKCIUTyaTallly JAHHOTO YCTPOUCTBA MIH MEXaHHU3Ma.

KoHkpeTHBIE BOTPOCHI, MOICKAIIUE Pa3pabOTKe B MPOCKTE, ONMPEICISIOTCS MPENoiaBaTesieM U
MPUBOJSTCA B 3aJaHUU HA KYPCOBOM MPOEKT.

1. Opranu3anus paéoTbl HaJl IPOEKTOM



B 3aganum Ha KypcoBOM MPOEKT yKa3bIBAa€TCA TUI CyJHA, €ro TJIaBHbIE pa3MepeHusi, kiacc Poc-
cuiickoro Peunoro Peructpa unu Mopckoro Peructpa cynoxoacrtsa Poccru, MOIIHOCTD M YHCIIO TJIaBHBIX
JIBUTATENEH, CKOPOCTh X0/Ia CYJHA, IuaMeTp TpeOHOro BUHTA, KO GUIMEHT TOTHOTHI BOIOM3MEIIESHUS, a
TaK)Ke ONPENEIAI0TCS KOHKPETHAs CHCTEMA, YCTPOHCTBO MM MEXaHHU3M, TOJJIeKAaIIue AeTaTbHOM pa3pa-
0oTke. Mosxet ObITh npeioxkeHa Tema Y IPC, mpu He00X0ANMOCTH IPUBOATCS IOTIOTHUTENbHBIC YKa3a-
HUS U TUTEpaTypa.

Kypcosoii mpoekt Brmouaet [13 o6bemom 3540 cTpaHuI] me4aTHOrO TEKCTa M pa3pabOTaHHBINA YepTex
(cxemy), o0braHO Ha JcTe popmara Al. OOpaszen oopmierns TTyIEHOTO JrcTa 113 mpuBeneH B mpumoxe-
HUU A.

BrmonHeHne npoeKkTa HaYMHASTCS ¢ aHalTN3a 33/IaHus, ToA00pa ¥ U3YUYEeHUS pEeKOMEH/TyeMOH JInTepa-
TypBlI, BEIOOpa CyJHA-IIPOTOTUIIA B COOTBETCTBYIOIIEM TOME CIIPABOYHHKA 110 CEPUITHBIM cyAaM. Y CyaHa-
MPOTOTHUIIA JOKHBI COBIAAATH THII, Kiacc Peanoro (Mopckoro) peructpa; riiaBHbIe pa3MEPEeHUS U IPYTHE
XapaKTePUCTUKH MOTYT HECKOJIBKO OTIIHYATHCS.

3arem paspabatsiBatoTcst paznensl [13. Ilyrem o0ocHOBaHMIA, pacueToB, a B HEKOTOPBIX CIIydasx MO
CYIIHY-TIPOTOTHITY OTPEAEISIOTCS XapaKTEPUCTHKH yCTaHaBIUBaeMoro obopymoBanus. [y ero Beibopa
ClIeAlyeT Mmoiyb30BaThes anbbomamu OP®D, kaTtanmoramu, cripaBOYHUKaMH, y4eOHHMKaAMH W APYTHMHU pe-
KOMEH/TyeMbIMU HCTOYHUKAMHU.

ITo BEIOpaHHOMY 00OpPYIOBaHHUIO cieayeT BoimucaTth B [13 oCHOBHBIE JaHHBIE — YCIOBHOE 0003HAYEHHE
(MapKy), TEXHIYECKUE XapaKTEPUCTHKH.

Hcmionp30BaHHbIC INTEPATypHBIE HCTOYHUKY TIPUBOJISTCS B OMOIHOTrpaduaeckoM CrvcKe.

CryneHTbI 09HOTO 00YYEHUS TOJDKHBI IEPUOTNIECKH MTPEIbIBISITh MATEPUANBI IPOEKTA PYKOBOIUTE -
JIFO JIJ1S1 IPOBEPKH, COTIIACOBAHUS U OIICHKU 00beMa BBINOTHEHHUS. [IpoeKT JomycKaeTes K 3aliuTe Tocle
YTBEPXKACHUS PyKOBOJIUTENIEM; IPOEKT IIPUHUMAETC KOMUCCHEN, B COCTaBe 2—3 MpernoiaBaTeseil, BKII0-
4asi pyKOBOAHUTEIS.

ITpu moATroTOBKE K 3aIIUTe HEOOXOIUMO BBISCHUTH BOHHKIIKE ITPH POSKTHPOBAHUN BOMPOCHI, U3Y-
YUTHh OCOOCHHOCTH ¥ OCHOBHBIE XapaKTEPUCTUKN 000PYIOBAHNS, €TO yCTPONUCTBO, IEUCTBUE U IKCILTyaTa-
LIUI0, METOAMKY NMPOEKTUPOBAaHMUSA U pacueToB. Ha 3amure 10omKHO OBITH celaHo KpaTtkoe (5—7 MHH) co-
oO1ieHue, mocje 4ero NPOeKTaHTy 3aAal0TCsl BOIIPOCHI, OLIEHUBAETCA COIepKaHue U opopMiIeHHe POeKTa,
JTOKJIaJ] ¥ OTBETHI Ha BOTIPOCHI.

2. Yka3aHusl K BbIIIOJIHCHUIO IIPOEKTA

2.1. O6mas xapaKkTepucTHKa CyAHA-NIPOTOTHIIA,
€ro BCIIOMOTaTeJIbHOI0 IJHEPreTHYECKOro 000py/10BaHMs

IToMuMO MCXOIHBIX JaHHBIX, IPUBECHHBIX B OJIaHKE 3aJaHus, A7 BBIIOJIHEHHUS KypCOBOI'O IIPOEKTa
Tpedyetcs B [13 npuBecTy nHGOPMAIIHIO IO KOHCTPYKTUBHOMY PELICHHUIO CYJHA-IIPOTOTUIIA, €r0 PaHoHY
IUTaBaHUsA, pa3MepaM MaIIMHHOTO U HACOCHOTO NMOMEILEHHH, KOJINYECTBY YWIEHOB dKHIaXa U MacCcaXHpoB,
a TaKKe T0 COCTaBY M XapakTepucTtukam 3nemeHToB CBOO. Ota nndopmanns MoxeT ObITh MOTyUYeHA U3
CIIPaBOYHUKOB [47] Min APyTruX KCTOYHHUKOB, PEKOMEHIOBAaHHBIX MpemnoaBaTeneM. Pa3pemaercs npuse-
CTU KCEPOKOIIMH COOTBETCTBYIOILUX MaTEPUAIIOB.

2.2. O6opynoBaHHE H MEeXaHU3MbI CYJOBBIX YCTPOHCTB

2.2.1. O6mmue ykazanus. B 3ToM pazjene mpoekTa BBIIOIHICTCS BHIOOP HIIM PacueT XapaKTEPUCTHK
000pymOBaHUS CYJOBBIX YCTPOMCTB — PYJIEBBIX, TOAPYINUBAIOIINX, SIKOPHO-IITBAPTOBHBIX, OYKCHPHBIX, CTIa-
CaTeIbHBIX U T.II.

s BeIOOpa 00OPYIOBaHUS CIIEAYET OIPaHUUUTHCS ONpEACICHUEM HEOOXOAMMBIX TEXHUYECKUX I10-
KazareJeil, OpUEHTHPYSICh Ha UCXOJIHBIE JaHHBIE, 000PYyAOBaHUE CYAHA-IIPOTOTUIIA U B COOTBETCTBHUH C
tpeboBarmsimu [Ipasun PKO wimu npyrux HOpMaTUBHBIX JOKYMEHTOB. CIeIyeT UCIIONh30BaTh MPH 3TOM
HOBOE 000PYJI0BaHUE U3 COOTBETCTBYIOIMX ncTouHukos [10, 11, 12, 14, 17, 20, 21, 25, 29, 44, 49, 50, 51].

Kak oTrmeuanocs paHee, B HHIUBUAYAIEHOM 33JJaHUH MOKET OBITh IPEAYCMOTPEHA 00JIee TIATEIbHAS
pa3paboTKa OTHOTO M3 YCTPOHCTB, BKIIOUAIOIIAas HEOOXOMUMBIE pacdeThl u rpadudeckyro dactb. Hmke
MPUBOAATCS TPEOOBAHUS K 3TOM YaCTH MPOEKTA MPUMEHUTEIHHO K OCHOBHBIM CYIOBBIM YCTPOMCTBAM.

2.2.2. PyneBble ycTpoiicTBa. OrmpeneneHre XapakTepUCTUK PYJIEBOTO YCTPOWCTBA HAYMHAETCS C
onpeseNeHnsT MaKCUMaJIbHOTO MOMEHTA Ha Oanjiepe pyJieBOro oprana (pyJss WM MOBOPOTHON HACAIKH).
Br160p THma pysneBoro oprana, onpeaesicHHe ero reOMETPHYECKUX XapaKTePUCTUK M pacieT MOMEHTa Ha



Oasiepe BBITIONHSAETCS B COOTBETCTBUU C peKoMeHaauusamu [2]. Pacuer MakcumManbsHOro MOMEHTa Ha Oai-
Jiepe MOKET OCYIIECTBIISIETCS Kak Bpy4dHYTo, Tak 1 Ha [I9BM mo nporpamme RNCalc, pazpaboranHoii Ha
kadeape DCHY.

Bo BTOpOM ciydae mepesl BBIMOJHEHHEM pacdeTa HEOOXOIMMO O3HAKOMHUTHCS C €r0 METOJIUKON u
MOJATOTOBUTH UCXOJIHBIC JaHHBIC B COOTBETCTBUH C [2, . 9, 13].

ITo BenmMuMHE MaKCUMaJIbHOTO MOMEHTA Ha OaJljIiepe ¢ y4eTOM [IOTEPh Ha TPEHHE B €T0 OTI0Pax, He00X0-
JUMOTO YKCJa PYJIEBBIX MalIWH OCYHIECTBIISICTCS BBIOOP CEpUIHON ANEKTPOTUAPABINYCCKON PyJIeBON
MamuHbl. VX mogdop MOXKHO MPOU3BOAUTE U3 IUTEpatypsl [44, 50, 51]. PekomeHgaunu no onpeneneHuo
YlCclla yCTaHABIMBAEMBIX Ha CyIHE PYJIEBbIX MAIINH TaKKe NPUBEICHEI B [2].

WnanBuayansHBIM 3aJaHUEM TIPH BHIITOTHEHUH [IPOEKTa MOXKET OBITh IPELyCMOTPEH PacieT U IPOeK-
TUPOBAHHUE HICKTPOTUIPABIMUECKON PyJIEBON MAIIMHBI PA3IMYHBIX TUIIOB — IUTyHXKEPHOH, C IJITAaHETApPHBIM
PEIYKTOPOM, JIOTIACTHOM, peeUHO-TUTYHKEPHOH HIIH C KadaroluMHuCs ITHIrHIpamMu. HeoOxoauMele ykasa-
HUS U PEKOMEHIALUHU 10 X PacueTy MOXHO HalTu B [42, 36, 45, 54].

Ilo pe3ynbraTam pacyeToB BBIIOIHSIETCS YEPTEK OOILETo BUA PYJICBOM MAIIUHEL, €€ 3JIEMEHTOB MIIH pac-
TIOJIOKEHHSI PYJICBOTO YCTPONCTBA M MPUHIMIAAILHON CXeMbI THAPONPHBO/IA, IPUBOAUTCS MHPOPMALIUS 110
TEXHUYECKOM AKCILTyaTalluu pyJeBoro ycrpoucrsa [1, 3, 26, 32, 33, 34].

2.2.3. lloapynuBawinee ycrpoiicrBa. [1Y OTHOCATCS K CpeACTBaM aKTHBHOTO YIIPABJICHUS, OHH
CHOCOOHBI CO3/1aBaTh OOKOBYIO CHITY Ha KOPITYC CY/HA, IBMXKYILIETOCS MaJlbiM XOJI0M MJIH IIPU OTCYTCTBUH
xona. B cootserctBuu ¢ [IpaBunamu PKO [38], ero pexoMeHayeTcsl yCTaHABIMBATh HA MACCAKUPCKUX U
IPY30BBIX CAMOXOJHBIX CyJaX, y KOTOPHIX MIIomaas 60koBoi npoekuuu Ha JI1 npesbimaer 800 m?, mpu
3TOM JJISl TPY30BBIX CY/IOB YUMTBHIBACTCS TaKKe IUIOMAIb NaryoHoOro rpy3a. OneHnuTh Iiomans 00KOBOH
MPOEKINU KaK CyMMY HOTPYXEHHOHU (TI0OBOIHON) U HAIBOIHOH IUIOLIAei MOYKHO, 3Has TJIaBHbBIE pa3Me-
peHus CyIHa, OJHOBPEMEHHO HCIONB3YS HW300paKeHHE CyTHA-TIPOTOTHIIA (B MaciiTade) B MCTOYHHKE,
Hanpumep [47].

HNudopmarus mo BEIOOPY HOCOBOTO M IPH HE0OX01uMOoCTH KopMoBoro [TY moapoOHo u3inoxeHa B [2].
J7st cyJ1oB BHYTPEHHETO IJIaBaHUA MOKHO pexkomeH0Bath I1Y Bonomernoro tuna ¢ BOII unu BPIII, B
HekoTopbIX cinydasx BJAPK.

B Tabmn. 2 [2] npuBeneHs! TeXHUYECKUe JaHHbIe BogoMeTHBIX [1Y Hemenkoit pupmer «llottensy. Onn
MOTyYT OBITh YKOMITIeKTOBaHb kak BOIII, Tak u BPILI.

B tabn. 3 [2] cuctemaTtu3upoBanbl cBeAeHUS 110 BogoMeTHEIM 1Y HITO «Bunt».

Wndopmanus no [1Y tuny BAPK npusenena B tabm. 4 [2].

WHnuBuyanbHBIM 3aJaHUEM B IIPOEKTE MOXKET IpeLycMaTpUBaThCsl pacueT U npoekTuposanue [1VY ¢
paspaboTkoii uepTeka obmiero Buaa [1Y wu ogHoro U3 3nemMenToB. Kak mpaBmiio, mpeaaraercs Hanbosee
npocroii BapuanTt [1Y — BonometHslii ¢ BOL B TpyOe, o TUIy yCTaHOBICHHBIX Ha TPY30BBIX TEIIIOX0aX
«Bonro-/{ony.

[Toxpobnast nHbDOPMAIHS IO pacdeTy, MPOSKTHPOBAHUIO W TTPOPAOOTKE BOIIPOCOB TEXHUICCKOM IKC-
rwryatauuu [1Y npusenena B [2].

2.2.4. SIkopHO-1IBapPTOBHbIE YCTPOiicTBA. J{JI51 HaJIE)KHOTO 3aKPEIJICHUsI CY/IOB U MJIaBy4YUX YCTaHO-
BOK B Pa3JIMYHBIX YCIOBHAX 3KCILTyaTaIlllH UCIIOIB3YIOTCS SIKOPHO-IIIBAPTOBHBIE YCTPOMCTRA.

B kypcoBoM mpoekTe Ipon3BOAUTCS BEIOOP OCHOBHBIX 3JIEMEHTOB M 000PYAOBaHHS SIKOPHO-ILIBAPTOB-
HOT'O YCTPOWCTBA.

Br160p 351eMEHTOB SIKOPHOTO ¥ IIBAPTOBHOT'O YCTPOICTB MPOU3BOIUTCS B cooTBETCTBHM C I IpaBmimamu PPP
[38]. CymmapHyto Maccy sikopeil, CyMMapHy0 JUIMHY SIKOPHBIX LIeIIel HOCOBOTO SIKOPHOTO YCTPONCTBA OMpesie-
JIAIOT B 3aBHCUMOCTH OT XapakTepuCTUKy cHabkenus N .

CyMMapHy0 Maccy HOCOBBIX IKOpel 2'm, ¢ HOpMaJIbHOM JIeprKallel CHI0i CaMOXOIHBIX, HECAMOXO/I-
HBIX U OyKCHPHBIX BOJOM3MEIIAIOIINX CYJO0B CIEAYET PACCUUTHIBATE O GopMyIie

2.my = kikoN ,
rae ki — ko3¢ GUINEHT, YIUTHIBAIOIINN CHIIbI, AEHCTBYIOIINE HA CY[HO IPU €ro IOCTaHOBKE Ha SIKOPS;
MPUHUMAETCS TI0 JAHHBIM HJIH OTIPECIISICTCS ITyTEM PacuyeToB 1o (GopMysiaM, yKa3aHHBIM B TaOI.
1,2;
k> — K03 (HUITMEHT, YIUTHIBAIONIHI TPEOOBAHUS K SKOPHOMY CHAOKEHUIO, OOYCIIOBICHHBIE Pa3psIoM

OacceifHa IIaBaHUs, OTPECISIEMBIN ITyTEM PacdeToB M0 GopMyJiaM, YKa3aHHBIM B TaOII. 3.
XapaKTepuCTUKa CHA0KEHUS, M, BBIYMCIISAETCS 110 GopMyJie

Ne=L(B+H)+k3 (i h)
i=1

b



rae L, B, H — KOHCTpYKTUBHBIE pa3MEPEHUs CyIHA, M;
k — k03¢ $punMenT, Ha3HaYaeMbIl B COOTBETCTBUH C YKa3aHUSIMU;
[ — nHA OTACTBEHBIX HAICTPOEK U PYOOK, M;
h — cpenmHss BBICOTA OTACIBHBIX HAICTPOEK U PyOOK, M.

Koadpdunuent k cnenyer npuaumars paBHeIM 1,0 — sl CyAOB ¢ CyMMapHOHW JJIWHOW HAACTPOEK U
pyOoOK (OHM pacmoioKeHBI Ha BCeX Mary0ax ), MPEeBHIIAIOIel TIOJ0BUHY JUIMHBI CyaHa, U 0,5 — 11 cynos,
y KOTOpBIX yKa3zaHHas cyMMapHas AIuHa Haxoaurtca B mpenenax oT 0,25 mo 0,5 mmuuel cynHa. Ilpu
CyMMapHOH JUTMHE HaACTpoeK U pyOok Menee 0,25 AuMHBI cyiHA HAICTPOUKH U PyOKH MPH BBHIYMCICHUN

XapPaKTCPUCTUKU CHa0XKEHUS MOYKHO HE YUUTHIBATh.
HOJ'Iy‘{eHHBIG pacdeTOM 3HAYCHU 2 my OKpYIIIAOT OO0 Ommkaiiiero OONbIIEro 3HAYEHHS MAcChl my

M3rOTaBIMBAEMOT0 MPOMBILIUIEHHOCTHIO SIKOPS U3 TUIIOpa3MepHOro psaa [44].

Tabnuma 1

3nauenue ko3pdunuenta k;

Kiacc l[JISI CaMOXOJHbIX U HECAMOXOAHBIX CYy10B
cyIHa Nt
£z, | S0SNe<200 ky =15
D =
® ; = | 200<N.<2000 ky =1,245+1,127exp(-N . /206,917)
=
2% 20005200 ky = 1,147+ 32,154 exp(-N . /388 564)
& 4 <2000 Ky =1,0
e
Q >2000 ky = 0,844+ 205/N
=] 15<N.<350 ki =1,0
& =2
|5 &
2% >350 k=1/(1,265-30312/N )
S =
L |2 E| 15=N<30 ky=1,0-5,012N
S
2 >30 ky=0,824-8 267-10°N,

Macca kaxa0ro u3 AByX yCTaHaBJIMBaeMbIX HOCOBBIX SIKOPEH NOJDKHA OBITH PaBHA IMOJIOBHHE PAacUeT-
HOW CyMMapHOH Macchl HOCOBBIX sIKOpel 2 m,. Jlomyckaercsi Maccy OZHOTO SKOps (IpaBOro) NPUHUMATh
paBHO# 10 0,62 m, ¢ COOTBETCTBYIOIIMM YMEHBILIEHHEM MAacCHhl APYTOTO SAKOPSL.

CaMOX0/IHbIe Cy/a C XapakTepucTUKoi cHaGkenust 1000 M> u Gosiee U OYKCUPBI-TOJNKAYU JIOJKHBI
ObITH 000PYIOBaHBI, TOMUMO HOCOBOT'O SKOPHOT'O YCTPOHCTBA, KOPMOBBIM SIKOPHBIM YCTPOWCTBOM, €CJIU B
paiioH IUIaBaHMA 3TUX CYIOB BXOJAAT YYacTKH O€3 TeYeHHs WM C HU3KOH CKOPOCTHIO TeueHus. Macca
KOPMOBOTO SIKOpS JJIsl TAKUX CYAOB JIOJDKHA COCTaBIATH He MeHee 0,25 cyMMapHO# Macchl HOCOBBIX SIKO-

peit.

Tabnuma 2

3nauenue kod3pdunuenra k;

Kiacc Jns GykcupoB
cynHa N, M*
ZEa ky =1,342+0,5/
Q = % - 1 3,861
<=3 +(N/287)
é@ 50 <N, < 100 ki =15
Q= 100-1600 k= 0,8+3169/In(N.)
A & | 25<N<300 Ky =1,3-0,000487(N . —25)
=% o
> Z =
° 5 300-1200 ki =1,0
o
= <400 Ky =1,0




2 E 2
= 58 =400 ki=1/(1.2-31853/N2)
e
Tabauma 3
3nauenue kodpunmnenra k,
Pa3psn
OacceifHa Hs camoxozpix s OykcupoB
1 HECaMOXOJHBIX CYJ10B
II1aBaHUs
«M-CTI» k,=1,230 k=1,392
«M-ITP» u «M» k=1,025 k=1,160
fpu SOSN;<_1?% npu 50 <N, <100 kp =10
«O-TIP» 1 «Oy = Nez700 2 -
npu 100 < N, < 700 npu 100 < N, <1600
ky =1,0+49,98/N ky=09+2515/|N,
«P» k,=1,0275
«JD» k, = 0,989

3areM pacCUUTBHIBACTCS OPHEHTHPOBOYHAS CyMMAapHasl JUIMHA SKOPHBIX LIENeld HOCOBBIX SIKOPEH, M, TI0
hopmyie
Iy = a/[b+ cIn(N.)/N]
b

riae a — KodhOHUIMEHT, paBHBIN:
st cynoB knacca «M-CIDy — 1,25;
JUTSL CyJJOB OCTaJIBHBIX KJIACCOB — 1
b u ¢ — ko3P PunreHTsI, BEIOMpaemsbIe 10 Tab. 4.

Tabnuna 4

3navenne k03(ppunnenToB b u ¢

Tun cyana Knacc cyana b-10% c
CamoxoaHOe «M-CII», «M-ITP», «M» 0,275 0,172
«O-ITP», «O» 0,364 0,229
«Py» 0,566 0,263
«JI» 0,670 0,329
HecamoxonHoe «M-CII», «M-IIP», «M» 0,305 0,172
«O-IIP», «O» 0,417 0,233
«Py 0,719 0,250
«JI» 0,915 0,280
Bykcup «M-CII», «M-ITP», «M»» 0,240 0,180
«O-IIP», «O» 0,303 0,231
«Py 0,599 0,205
«JI» 0,779 0,263

Iomydennoe 3Ha4eHME /s OKPYTIISETCS ATl CYA0B, 000PYIyeMbIX JBYMs HOCOBBIMH SKOPSIMH, 0 OJFDKaii-
11ero OOJIBIIETO 3HAYCHHUS UTHHBI L, IKOPHOH TIENH OTHOTO HOCOBOTO SIKOPSI, KPATHOT'O JUTHHE CMBIYIKH (25 M).

Ecnu cymMMapHas JUIMHa SKOPHBIX LIENEH JBYX HOCOBBIX SIKOPEH XapaKTEpU3YEeTCsl YETHBIM KOJIUYE-
CTBOM CMBIYCK, TO IJIMHA TETIU OJHOT'O HOCOBOT'O AKOPA Lg IIPUHUMACTCA paBHOﬁ IIOJIOBUHEC lz.

Ecnu cymMapHas AyInHa SIKOPHBIX LENEH ABYX HOCOBBIX SIKOPEH XapaKTEPU3YyETCs HEUETHBIM KOJIMYeE-
CTBOM CMBIYEK, TO JUIMHY OJHOH M3 Iienedl OepyT Ha OHY CMBIYKY OOJbIIE W IPU AKOPAX C Pa3IMIHOMI
Maccoi COEAMHSIOT C TKOPEM, Macca KOTOPOTo OOIIbIIIe.

JnrHa SKOpHOW LEemu KOPMOBOTO SKOPS CaMOXOIHBIX CYIOB, 00OpYIOBaHHBIX IMOMHMO HOCOBOTO
SIKOPHOT'O yCTPOKCTBA KOPMOBBIM SIKOPHBIM YCTPOIMCTBOM, TOJDKHA OBITH HE MeHee 75% MIMHBI MEHbIIIeH
SIKOPHOH LIeNH HOCOBBIX SIKOPEH.

Jlnst cynos kmaccoB «M-TIP» u «O-TIP» ¢ xapakTepuctukoii cnabxenus 1000 m> n Gonee, 3a MCKITIO-
YeHHEeM OYKCHUPHBIX, CyMMapHasi JJIMHA [ieTell T0JKHa ObITh YBEITHUCHA Ha OJTHY CMBIUKY.

Kamubp sskopHO# mernw onpenesnseTcs: CieayonmmM oopasom [38].

PaccunthiBaeTcs OpUEHTHPOBOYHOE 3HAUCHUE Ky KAIIMOpa STKOPHOM LIEITH:

JUISL AKOPHBIX LENEN C pacliopKaMu, MM,



k,=c+dM +eM?2+ /M,

rae M, — macca sIKopsi, yCTaHaBIIMBAEMOTO Ha CYHO, JUIsi KOTOPOTO MPeIHA3HAYACTCS SIKOPHA I1eTlb, KT
¢, d, e m f— k03¢ HUIUEHTHI, KOTOPHIE IS SKOPHBIX IIETIeH ¢ pacriopKaMu BEIOHPAIOT 110 Ta0JI. 5;
JUTSL SKOPHBIX TeTNei 0e3 pacropok, MM,

ko= +bM/In(My)

re Uit CyAoB kiaccoB «Py» u «JI» cnenyer npuanMath a; = 5,071, b; = 0,234, a nns cynoB kinacco «M-
CIl», «M-ITP», «O-ITP», «M» u «O» —a, = 6,197, b, = 0,253.

OpHEHTUPOBOYHBIC 3HAUCHHSI KAIUOpa SKOPHOH IETH CIeIyeT OKPYIIIUTh A0 OJIMKAWIIero 3HaYCHUS
d, 13 THTIOpa3MEPHOTO psifa KauoOpos [44].

Jnsg kaxmoil SKOpPHON Lenu MpelyCMaTpPUBAIOTCS JBAa CTOIMOPHBIX IMPHUCIIOCOOJICHUS: OIHO JUIS
3aKpeIUIeHHs TIeTH TIPH CTOSHKE CyTHA Ha SKOPEe, BTOPOE — VIS yIeP>KaHUS MOTHATOTO SIKOPSI.

Tabauma 5

3Hauenue K03(ppuUUHEHTOB ¢, d, e u f

£ 3naueHne K03 huIMeHTa sl CYI0B Kiacca

2 «M-CII», «M-ITP», «M»,

_E- «O-ITP», «O» «PymJb

g MPH KATETOPUU MPOYHOCTH LICTTH

~ 1 2 1 2

c 17,890 17,939 12,529 12,455

d 0,0196 0,0139 0,0226 0,0168
e'10 -2,541 -1,361 -3,627 -2,219

f —1560,571 —1884,867 —899,875 —1101,673

HocoBoii 1 KOpMOBOi#i SIKOpPHBIC MEXaHU3MbI BEIOUPAIOTCS 10 HOMUHATLHOMY TSATOBOMY ycuiutio, H, Ha
3BE3[I0YKE, ONPENEIIEMOMY B COOTBETCTBUH C [38] MO BBIPAKEHUIO:
F=22,6md,,
rae m — ko3 QUIHUEHT, YIUTHIBAIONINI TPOYHOCTH e W MPUHUMAEMBIA paBHBIM: m = | — mis nemnei
O0OBIKHOBEHHBIX ¢ pacriopkamu; m = 0,9 — s neneit 6e3 pacopoxk;

dy — KanuOp 1enu, MM.

[o TsaroBomy ycunuio F kaauOpy Lenu NoaOuparoTCs AIeKTpUIecKre Opalnuib U Wnuib [25, 44].

71 IIBapTOBHOTO YCTPOICTBA MO Pa3phIBHOMY YCHIIHIO, OIPEIEIIeMOMY B COOTBETCTBUY C [38] B 3a-
BHCHUMOCTH OT XapaKTepUCTUK CHAOKEHUs, ToAOUpacTCs IIBAPTOBHEIHN KaHaT. [IIBapTOBHBIE KAHATHI MOT'YT
OBITh CTAILHBIMU, PACTUTEIIEHBIMUA, CHHTCTUYCCKUMH, a TAK)Ke KOMOMHUPOBaHHBIMU. Pa3priBHOE ycuine
mBapToBHOro kanara F p, kH, 10/0KHO GBITH HE MEHEE:

TS CYJIOB C XapakTepucTHKoii cHabxenus 100 + 1000 m>

F,=0,147 N +24,5;
IS CYJIOB C XapaKTePUCTHKOM cHabkenus Gonee 1000 m*
F,=171+3,92%10 *(N,—1000).

B kadecTBe MIBapTOBHBIX MEXAaHH3MOB OOBIYHO HCIIONB3YIOTCS OpAINWIN, IIMHINA WIH SKOPHO-
IIIBAPTOBHBIC arperarbl, UMEIOIIME I 3TUX LieNiel 1BapTOBHbIC OapabaHbl (Typauku) [44]. IIpu BeIOOpE
AIIJI, cokpamarorieii NCIoIb30BaHUE PYYHOTO TPY/Ia U MOBBIIIAIONICH 0€301aCHOCTh MIBAPTOBHBIX OIIC-
palwii, cleayeT UCTIONb30BaTh HCTOUHUK [43, ¢. 518]. Meronnka mogbopa ALLLJI B 3aBUCHMOCTH OT AITUHBI
cynHa m3NoxkeHa B [643, ¢. 532]. KpoMe mBapTOBHBIX KaHATOB W IIBAPTOBHBIX MEXAaHW3MOB B COCTaB
YCTPONCTBA BXOJIAT KIIIO3BI, KUIIOBBIC IUIAHKH, POYJIBCHI, KHEXTHI, BBIOUIKU, YTKH, KPAaHUILI U T.O. JTH
AJIEMEHTHI CJIeyeT BHIOMPATh B 3aBUCUMOCTH OT JMAaMETpa CTAIBHOTO KaHATa WIH JUIMHBI OKPYXHOCTH
HECTAITBHBIX KAHATOB TI0 UCTOYHUKY [43, 44].

Ecnu nHIuBUAYaNnbHBIM 3aJJaHUEM MIPEIYyCMOTPEH pacueT sIKOPHO-IIBAPTOBOTO YCTPOICTBA, TO OH BBI-
MIOJIHSIETCS B COOTBETCTBUU C PEKOMEHIAIUSAMU [56], BOIIPOCH TEXHUUECKON IKCIUTyaTaIlluU U3JI0KCHBI B
[1, 3,26, 32, 33, 34]. I1o pe3ynbTaTaMm pacyeTa BBIIOJIHAECTCA YEPTEK.

2.2.5. CnacareqbHble ycTpoiictBa. CriacaTerbHOE YCTPOMCTBO MPENCTaBILSIIOT COOOH KOMIUIEKC Cra-
caTeNbHBIX CPEACTB, IPY30MOABEMHBIX CPEIICTB, a TAKXKE IPY30II0IBEMHBIX MEXaHIU3MOB.

CHabxeHne Cy/10B KOJUIEKTHBHBIMH (IIUTIONKAMH, IUIOTaMHU, TPUOOpaMi) U WHAWBUAYAILHBIMHU (GKUIIe-
TaMH ¥ Kpyramu) CpeCTBaMH JOJKHO MPOU3BOIUTHCS B COOTBETCTBUH ¢ TpeboBaHusaMY 1. 8.2, 8.3 [38].

KonmuecTBo nroeli, 06ecnednBaeMbIX pa3InuHbIMEA BUAaMH KOJUIEKTUBHBIX CIIACATENIHLHBIX CPEICTB (B
MPOLIEHTaX OT OOIIEro KOJIMYECTBa JIF0ACH, HAXOAAIMXCS Ha Cy/IHE), TPUHIUMAETCS B 3aBUCUMOCTH OT TUIIA



CyIlHa, pa3psa paiioHa mIaBaHus U JUTHHBI CyAHA 110 Tabnwiam 6, 7, 8 [38]. Ilo xommdecTBy Joei, odecte-
YUBACMBIX KOJIJICKTUBHBIMHAU CpCI[CTBaMI/I, BLI6I/Ipa}OT THUII LIJTKOIIKH I10 Ta6.]'[. 9 B O603Ha‘lCHI/IﬂX THUIIA HIJTFOII-
ka1 (cM. Tabn. 9) mudpa o3HaYaeT BMECTUMOCTh, a OYKBHI «II» U «A» — MaTepualn, MpUMEHSIEMBbIA s
M3rOTOBJICHHUS KOPITyca, COOTBETCTBEHHO IJIaCTMAacca U aJFOMHHHUEBO-MarHUeBbIi ciiaB. MHbopmarus mo
HA/TyBHBIM U ECTKUM IUIOTaM IpuBeaeHa B Tabu. 10, a Taxoke B [16, 19, 22, 25, 43, 44, 49, 51, 57]. Cna-
caTeNbHbIC IUTIOTIKH, B TOM YHCJIE I TAHKEPOB, CBOOOTHOTO MAJCHHS, MOJKHO HaWTH Takxke B [19, 22, 25,
43,44, 49].

Tabnuma 6
Hopmbl cHa0KeHUS KOJVIEKTHBHBIMM CHIACATEIbHBIMY CPeICTBAMU
MACCAKUPCKHUX CY0B, Pa3be3IHbIX CY0B, CAMOXOIHBIX U HECAMOXOJAHBIX APOMOB
Pazpsin Tlnnsa KomuyecTBo mroeii, obecrneyrnBaeMbIX
paiiona vITHA. M KOJUIGKTUBHBIMH CITaCaTeIbHBIMU CPEICTBAMH, Yo
IJ1aBaHUS yAHa, [UTFOIKAME MJI0TaMHU npudopamu
«M-ITP», <30 - 100* -
«O-T1P», > 30 20% 80* _
«M»
<30 - 100* -
«O» " "
> 30 15 85 —
<30 - 50 50
«Py**
> 30 7,5 10 20
P <30 - - 20
«P»
> 30 7,5 - 20
<30 - - 20
«JI»
> 30 - - 20
* HopMma cHaOXeHHsI ¢ KaKaoro oopra.
Tabmnuma 7

HopMbl cHaGKeHHsl KOJLIEKTHBHBIMH CacaTeTbHbIMH
CpeICTBAMHU HENACCAKUPCKUX cy10B Kiacca « M-CID»

Yucio nroaei, 00ecneynBaeMbIX

Turel cynoB cracaTeJIbHbIMU CPEeICTBaMH, %

IHUTIONKAMU IUIOTAMH
Cyxorpy3ssle ¢ L > 85 M 1 HepTeHaIMBHBIE 100* -
Cyxorpy3ssle ¢ L < 85 M - 100*
Bykcupsl, 71e10KONIBI, TPOMBICIOBBIC CYIa, 100* -
CyZAa TeXHH4YecKoro ¢uora

* Hopma cHaOeHusl ¢ Kakaoro dopra.

OCHOBHBIMY I'PYy30IIOABEMHBIMH CPENCTBAMH CIIACATEIBHBIX YCTPONCTB Ha Cy/laX BHYTPEHHETO IUIABa-
HUS SBISIOTCS numonOanky. Hambonpliee mpuMeHeHHE B HACTOSAIIEE BPeMsl MMEIOT I'PaBUTAI[MOHHBIC
HUTIONOAIKH, KOTOPBIE MOTYT MCIIONB30BAThHCS Ha BeeX cyaax. OCHOBHBIE HX XapaKTEPUCTUKHU MPUBEICHEI
B Tabm. 9, a Taxke B [19, 43, 44, 51]. [ToxOop numrondasok OCyIIECTBISETCS MO UX TPY30IO0JbEMHOCTH.

Tabnuma 8

HopMbl cHa0keHHsl KOJLIeKTUBHBIMH CNIacaTeIbHbIMH CPeICTBAMH CAMOXOHbBIX
cya0B (KpoMe YKa3aHHBIX B Ta0J1. 6) 1 HecCaMOXOAHbIX He(hTeHATUBHBIX CY10B,
IKCILIYATHPYIOIIUXCS € IKHIAKEM

Pasps KonunuecTBo mroei,
o HHI/IHa o0ecreunBaeEMbIX KOJUIEKTUBHBIMHA
HJP; 211;12(1)1}{135{ CyIoHa, M criacaTeIbHBIMH CpeJICTBAMH, %o
HUTFOIIKaMU II0TaMHu HpI/I60paMI/I
«M» <30 — 100* -
> 30 100* - _
«O» <30 - 100* -
> 30 100* - _
«Py» <30 - - 100
> 30 — 100 _
«JI» nm00ast — — —
* Hopma cHaOeHHs1 ¢ KaKI0ro Oopra.




B kadecTBe rpy30m0bEMHBIX MEXaHU3MOB, OOCITY)KHBAOIIUX CIIACATEIILHBIC YCTPOMCTBA, UCTIOIB3Y -
10T DJIEKTPOPYyYHBIE NuTIorTouHbIe Nebenkn tumna JII. OcHOBHBIE XapaKTePUCTHKH JIeOeIOK TPUBEICHEI B
Tabi. 9, a taxke B [43, 51].

Bce cyna 1omkHBI ObITH CHA0XKEHBI CIIaCATEIBHBIMHY XKHJISTaMH UCX0 11 U3 obecrieuenus 100% nronet,
Haxoasmuxcs Ha 6opty. Ha cynmax kmaccoB «My», «O», «P» u «JI», a Takke Ha rpy30BbIX, OYKCHPHBIX,
MTPOMBICIIOBEIX M CAMOXOJIHBIX CyJaX TexHudeckoro ¢urora kimaccoB «M-11P» u «O-I1P» momkHEI OBITH
MPEIlyCMOTPEHBI JIONIOJHUTEIIbHBIC ClIacaTeIbHbIC KUJIEThI, paCCUUTaHHbIC HA 2% JItoIel, HaXOSIUXCS
Ha CyJIHE.

Ha cynax kmaccoB « M-CID», «M-I1P», «O-11P», «M» 1 «O», TOIKHBI OBITH IPETYCMOTPEHBI TOTIOTHH-
TETHHBIC CTIacaTeIbHBIC KIICTH B PYJICBOM pPyOKe M MallTMHHOM OTACIICHUH I BAXTEHHOTO TIEPCOHANIA B
KOJIMYECTBE, PABHOM UKCICHHOCTH MIEPCOHAIA OJHOM BaXTHI.

Ecim naanBHyansHBIM 3aJJaHHEM MTPETyCMOTPEH pacyeT CIacaTelIbHOrO YCTPOMCTBA, TO €ro BhIMON -
HSIOT B COOTBETCTBHH C [57], mpaBmiia 3KCIUTyaTaIliy puBeaeHHI B [3, 26, 33]. 1o pe3ynbpraraMm pacueToB
BBITIOJTHSICTCS YEPTEK.

Tabnuma 9
OCHOBHbBIE XapAKTEPUCTHKH IPABUTAIMOHHBIX IBYXIIAPHUPHBIX HIJIHON0AJI0K
M ILJIIONOYHBIX JIe0eT0K
. KommuectBo s <
g JIIOJIEH, < =
2 g -
S JIOITY CKaeMBbIX = S g
A K IocajiKe ) s | 8
3 B LIUIIONKY = &S| g«
Tun Tun E o Tun E A Q §
LIUTFOTIKHU LITFOIIOAIIKHA 8 * ) § nedenku e 8 = e
5 | < s | 2| 2
= = o a 5 (5] =
g ° | EE = gl 8
Q = = < Q.
a o g Jast o)
= = g S| &
Q
CIIII-10 1116 21112 2000 10 2 JII2 11,0 | 40 | 5-10
CIIII-13 1116 21112,5 2500 13 2 JIHI2 | 11,0 | 40 | 5-10
CIIII-24 1116 21113,15 3150 24 2 JIII3 13,0 | 40 | 5-10
CIIII-25 1116 21114 4000 25 2 JIHI3 13,0 | 40 | 5-10
CIIAM-30 | 1116 21115 5000 30 2 JII4 | 15,5 | 40 | 5-10
Ta6numa 10

OcHOBHBIE XapaKTePUCTUKHU CIacaTeJbHbIX IJIOTOB

[T10THI KEeCTKHE
[TnoTsr -
Xapakrepu- 13 JETKOro CIjiaBa MJIACTMACCOBBIC
CTHKHU IICH-6 | IICH-1
MK OMK CITA-6 | CIIA-12 | CIIII-6 | CIII-12

Bwme-
CTUMOCTD,
Yell. 6 10 6 12 6 12
I'aGapurHble
pasMepsl, M:

JUIMHA 2,16 2,68 2,58 3,26 2,46 3,04

IIUpUHA 2,16 2,68 1,58 2,59 1,64 2,19

BBICOTA 1,38 1,45 1,55 1,66 1,45 1,56
Hduametp
(BBICOTA)
obeyack, M — — 0,50/0,6210,50/0,62|0,45/0,65|0,45/0,65

Oxonuanue maon. 10
[TmoTsl xxecTkHe
IInoTet -
XapaxTepcTain R m U3 JIETKOTO CIUIaBa [UIACTMACCOBBIE
MK OMEK CIIA-6 | CITIA-12 | CIIII-6 | CIIII-12

Pa3meps! koH- - - - -
TeliHepa, M: 1,3 1,45

JUTMHA 0,57 0,6




JTHAMETP
Macc mmora co
CHa0XeHUEM
(m7st HagyBHBIX
IIJIOTOB C
YEeXJIOM), KT 120 150 180 280 170 240
Macca miora
CO CHaOKEeHHEM
Y JTFOJIbMU, KT 534 895 630 1180 620 1140

2.2.6. Bykcupnbie yerpoiicTBa. BY Ha cyHe-OyKCHPOBIIMKE SBIISETCS OJHAM M3 OCHOBHEIX. K HEMY
MIPEIBSBIAIOTCS TOBBIIIEHHBIE TPEOOBAHMS, ¥ TOTOMY €T0 KOHCTPYKIIMS 3HAYUTEIHHO CI0KHEE aHAJIOTHY -
HOT'O YCTPOWCTBA APYTHX (He OYKCHPHBIX) CYJIOB.

Ha cynax tpancnopTHBIX U TexHHUecKoro ¢iorta BY ucnonap3yloTcs SMM30AMYECKH IPH BBIHYKACH -
HBIX OyKCHPOBKAX 3TUMH CyAaMH APYTHX CYJOB, HJIM KOTJa OHH JAOJKHBI CAMHU EPEMELIAThCS C TOMOIIBIO
Oykcupa, Je10KoJIa WU CyAHA APYTroro THTA.

CrenoBaTtensHO, HEOOXOJMMO paznuyath bY crnenuanbHble (Cy10B-OyKCHPOBIIMKOB) U 00IIECY/I0OBHIE.

JJ1st cy1oB TpaHCTIOPTHBIX WJIM TEXHUYECKOTo ¢ota B [13 1omkeH ObITh MPpUBEIEH COCTaB yCTpOiicTBa
¢ nH(popMaImeit o Ha3HaueHUs ero neMeHToB [43, c. 551] — OyKCHPHBIX KaHATOB, OYKCHPHBIX KHEXTOB,
KITI030B, CTOTIOPOB U BBIOIIIEK.

Jlmna OykcupHOro kaHara npuHumaetcst o nmpasuiam PKO (.. 5.5.3 [38]). Ero pa3pbiBHOE ycuine BbI-
YHCIISETCS B COOTBETCTBUU € TpeOoBaHUsAMH ILIL. 5.5.1 1 5.5.2 [38]. Tum kanata onpenensercs .. 5.5.4, 5.5.5
[38]. Beibop cranpHbx KaHaToB npousBoautcs o 'OCT 3083-80%*.

BykcupHble KHEXTHI BBIOMPAIOT W3 CTaHAAPTHOTO PsAa IIBAPTOBHBIX KHEXTOB IO AWAMETPY (JUTHHE
OKpY>KHOCTH) KaHaTa W3 crnpaBo4yHuKka [43, Tabn. 8.2], mepeHOCHOW WM CTalMOHAPHBIN AepiKaTelb
KaHaTa — U3 cipaBo4yHuKa [43, Tabn. 9.1]; Belomku U3 cupaBouyHuka [43, Tabn. 8.7]. Hexoropsle pe-
KOMEHJAllMK 10 BhIOOPY THIA BBIOIIKM B 3aBUCHUMOCTU OT JUaMeTpa ([UIMHBI OKPYXXHOCTH) KaHaTa
npuBeneHbl Ha ¢. 501 cnpaBounuka [43]. bonee cioxHbIE MO KOHCTPYKIUH TPUBOJHBIE BBIOIIKHU TIPH -
MEHSIOT AJI CTaJbHBIX KaHAaTOB IHAaMETpoM OT 24,5 10 65 MM, pacTUTENbHBIX U CUHTETHYECKUX — C
InuHOU okpysxkHOCTH 100-300 MM.

O6s3aTenpHBIE 371eMeHTH bY OykcupoB u Oykcupos-Tonkauein onpenenser 1. 5.1 [38] [Ipasun PPP;
TTOJTHBIN COCTaB C MOsSCHeHHeM (GYHKIUH JaH B cripaBOYHHKE [43, cTp. 551-552]. B I13 nomken OBITH TIpH-
BeZIeH cocTaB bY mpoekTupyeMoro cyHa 1 KpaTko ONMCAHO Ha3HAYEHUE HJIEMEHTOB.

Tun ycranaBnuBaeMoid OyKCUPHOH JIeOEIKH 3aBUCUT OT KJIacca CyJHA U €ro MOLTHOCTH — IL.II. 5.1.2 u
5.1.3, [38].

Jiis obecriedeHrs: BO3MOKHOCTH TOATATUBAHUS 0apkK K OYKCHPOBIIUKY 0€3 CHIDKEHHS CKOPOCTH
X07a, 4TO JaeT MaKCUMalIbHBINA 3P PEKT OT ycTaHOBKH Jiebe K, yA00cTBa 1 0€30MacHOCTH B SKCILTyaTa-
UM, TATOBOE ycuiue jJeOeaKd NOKHO MPUMEPHO COOTBETCTBOBATh TAr€ HA rake OyKCHPOBIIMKA MPH
pacueTHON CKOPOCTH OYKCHPOBIIUKA. BelnyrHy 3TOH TATH MPH BBIOOPE JICOEIKU MOKHO OTIPEACTHUTh 110
dopmyne 5.5.1 [38].

st yMeHbIIeHHST MOIIIHOCTH MPOCTOM (HEaBTOMAaTUYECKON) eOeaKH, a cIe0BaTeIbHO, MOIIHOCTH
COC, MOXHO BBIOpATh JIEOSAKY C MEHBIIIMM B 2+5 pa3 TATOBBEIM ycmiimeM. B 3ToM ciydae mepenm moj -
TATHBaHUEM COCTaBa CKOPOCTh OYKCHPOBIIHKA IOJKHA OBITh CHHKEHA. [[pOYHOCTD KOHCTPYKIINH JIEOCSIKH
¥ TOPMO3HOH MOMEHT JOJKHBI COOTBETCTBOBATH TATOBOMY YCHJIHMIO OyKcHpa Ha mBapToBax (popmyina
5.5.1[38].

Jliis mpeioTBpalieHns aBapuiHbIX CUTYallMi pa3pbIBHOE YCUIIME KaHAaTa J0JDKHO IIPEBBIIATh YCUIINE,
KOTOPOE COOTBETCTBYET TOPMO3HOMY MOMEHTY.

Jlebenku 0TeUECTBEHHOTO MPOU3BOICTBA MOKHO BHIOpATh U3 cipaBovYHMKA [43, Tabn. 9.5]. B Tabm.
9.6 u Ha puc. 9.36 cnpaBouHnKa [43] naHa WHPOPMAIIHS 110 ABTOMATHYECKUM OyKCHPHBIM Jie0eaKam
tuna HV.

B tabn. 11, 12 mpuBeaeHsl TeXHHUYECKHE MOKA3aTeId HEaBTOMATHYECKUX THAPABINYECKUX JIeOeqOK

rosanackoi upmel «'uapasnuk Bpaasary.
Ta6numa 11

OcHOBHBIE TeXHUYECKHE II0KA3aTeJH 0JH00apa0aHHbIX J1e0e10K

Tsarosoe Huamerp, Topmo3Hast
Tun ycunue KaHATOEeMKOCTb, | Harpyska,
Ha IIEpBOM MM X M kH

KonnuectBo Macca,
THAPOMOTOPOB T




cioe, kH

SL15-IT 150 Z330x1190 600 1 7,5
50%420

SL30-IT 300 &330%1900 600 1 11,5
50%630

SL85-IT 850 & 441650 1500 1 15,0
72x550

SL120-IT 1200 D 44x1725 2500 2 20,0
72x635

SL150-IT 1500 I 72%635 2500 2 23,0

OcHOBHBIE TEXHHYECKHE II0KA3aTeU ABYX0apadaHHbIX J1e0ea0K

Tarosoe Kanaroém- | Topmo3Has
Tun ycuime KOCTH. HATpYaKa, KonuuectBo Macca,
Ha MEePBOM MM X M <H THJIPOMOTOPOB T
cioe, kH
SL15-2T 150 330119 13,5
0 1
&50x420 | 600
SL30-2T 300 Z330%x190 21,5
0
50x630
SL85-2T 850 H44x165 1500 2 27,0
0
& 72x550
SL120-2T 1200 H44x172 38,0
5 2500 2
SL150-2T 1500 H72x635 45,0

Tabmnuma 12

Hwxke npuBoasTcs TEXHUUECKHE JaHHBIE DICKTPUUECKOW ABYXCKOPOCTHOW OYKCHPHOH JieOeqKu
(neaBromarnueckoit) TWT-100E ¢pupmer «AxkBamactep-Paymay.

TsroBoe ycunue (Ha cpeiHeM cioe HaMOTKH), KH
CkopocTb BbIOMpaHus (TIpH MOJIHOM OapadaHe), M/c
CkopocTh BHIOMpaHUs HEHATSHYTOTO KaHata, M/C
MakcumanbHOE yIep)KUBAOIIEE YCHIIHE Ha TIEPBOM

clioe kanara, kH
[nameTp kaHaTa, MM
Kanaroemkocts Oapabana, M

MOHIHOCTI) QJICKTPOABUTATEIIA ITPU YaCTOTE

Bpamienus 715 u 1440 mun™', kBt
['abapuTHbIE pa3zMepsl, MM
Macca, kr
Huamazon temmeparyp, °C

IIpumep pacuéra OyKCHPHOIO yCTpoOiicTBa

100
0,15
0,40

650
39,5
300

20

2700 x 2150 x 1620

5350

-10 ... +35

JleGenka MMeeT HACOCHBIN arperar C JIeKTPOABHIraTeIeM MOIIHOCTEIO 5 KBT A ynpaBneHus Kymnad-
KOBBIMH My(TaMH 1 JICHTOUHBIMH TOPMO3aMHU.

IMpyn Hanmuuu Ha cyaHe JeOelkh OYKCHUPHBIA TaK SIBISETCS PE3EPBHBIM CPEJCTBOM 3aKpPEIUICHHS
OykcupHoro kanata. OH MOXXeT ObITh BBIOpaH U3 ciipaBouHmKa [43, Tabn. 9.2]. Tum raka ompenenseT .
5.3.1 [7]. Pexomenpanuu no BEIOOPY BBHIOIIKU PUBEACHBI BBIILIE.

J171s1 OKOHYATEJIBHOTO COTTIACOBAHUSI XapaKTEPUCTUK OCHOBHOIO o0opynoBanust BY pesynbraThl pacdera
PEKOMEH/TyeTCs CBECTH B TaOIHILy, GopMa 1 MpUMeEp 3arOHEHUS KOTOPOH MpecTaBIeHbl HibKe (Tadu. 13).

Haumenosanue Yucnennoe
N PazmepHocth IIpumeuanue
oKaszarenei 3HaueHHe
Pacuernas ckopocTtb KM/4 12 ITo cyany-npoto-
OYKCHUPOBKHU TUITY

Tabunuma 13



Tsra npu pacueTHoOi cKo- kH 105 Io cymny
pocTH OYKCHUPOBKH MIPOTOTHUITY
Pacuernas Tsra Ha rake Ha kH 142 [Ipasuna PPP,
LIBAPTOBBIX T.3,4.V,
dhopmyna 5.5.1
Pa3priBHOE ycune kaHaTa kH 568 To xe, popmyna
npu kodddunuente 3amnaca 5.5.2
K =4, ne menee
JuameTp cTaapHOTO MM 39,5 Ob6o3Havenue:
OyKCHpPHOTO KaHaTa 39,5-I'-1-0X-H
I'OCT 7668-80
Pa3priBHOE ycumue kH 692,5 692,5 > 568
BBIOpaHHOI'0 KaHaTa
HomunanbHoe TroBOe ycu- kH 100 Jlebenka
nue OyKCUPHOH JieOeIKH TVT-1003
VYcunme B kaHare ne0enKkn xkH 650 650 <692,5
B 3aTOPMOXEHHOM COCTOSI-
HUH
Oxonuanue mabn. 13
HaumenoBanue Yucnennoe
. PasmepnocTs IIpumeuanue
I10Ka3aTCJICu 3HA4YCHUC
JlnnHa kaHarta, He MEeHee M 100 [Ipasuna PPP,
1. V,a. I, m 5.5.3
Kanaroemkocts nedeaku M 300 300> 100
HomunansHoe (pabouee) kH 157 157> 142.
TATOBOE yCcUiIHe OyKCUp- BykcupHslii rak
HOT'O TaKa tuna 111, Tabm.
9.2 [143]

Tonkau, kak 000 cCaMOXOJHOE CYIHO, TOJDKEH MMETh obmiecynoBoe bY, obopymoBanue KOTOPOro
BBIOMPAETCSl B COOTBETCTBUH C PEKOMEH/IAIMSIMU, H3JI0KECHHBIMU BbIIe. OIHAKO OH MOXKET UMETh CIICIH -
aNbHOE YCTPOHUCTBO AJisl OYKCHPOBKHM Ha KaHAaTe, COCTaB KOTOPOTO B 3TOM CJIydae ONpeAessieT COrJacHo 1.
5.1[38].

Pacuer u mog6op oOopymoBaHus BEAETCS B MTOCIEAOBATENIEHOCTH, H3JI0KEHHOU 1T OYKCHPOB.

Ha Tonkaudax, KOTOpbIE HE SBIISIOTCS CIIEIMANBHBIMU OYKCHPOBIIMKaMH, HO MOTYT Pa3BHBATh TATOBOE
ycunue Ha rake g0 250 kH u 6ostee, ienecoobpa3Ho yIpOCTUTh KOHCTPYKLUIO OYKCUPHOM J1eOeAKH 3a CUeT
CHIDKEHHUSI MOITHOCTH €€ DJIEKTPO- WM THAPO-TIPUBOJIA C OJHOBPEMEHHBIM YMEHBIIEHHEM MOIIHOCTH
COC. Jlebenka qomxHa 00eceunBaTh yaepKaHue OyKCHPOBOYHOTO KaHATa TOJIBKO HA 3aTOPMOXKEHHOM
Oapabane, a Taxke BEIOMpaHHE HEHArPy>KEHHOTO (CBOOOTHOT0) OYKCHPOBOYHOT'O KaHaTa MOCIe OTAAuH €T0
¢ OyKcHpyeMoro CyJHa WU IIPU YKOPOYEHUH JITMHBI KaHATa U CHIDKEHHOW CKOPOCTH XO0J1a TOJIKaya, IpH
3TOM YCHJIME B KaHATE HE JIOJDKHO MPEBBIIIATh HOMHHAIBHOTO TSATOBOTO YCHIIHS JIEOCIKH.

Ecnu nHauBHyanbHBIM 38JaHHEM PEAyCMOTPEH pacueT OyKCHPHOTO YCTPOWMCTBA, TO €T0 BHIIOIHSIOT
B COOTBETCTBUH C [9], mpaBuiia SKCILTyaTalluy U3I0XKEHHI B [3, 33].

Io pe3ympTaTaM pacyeToB BHIONHAIOT YEPTEKX.

2.2.7. I'py3oBoe ycrpoiicTBo. K Tpy30BOMYy YCTPOMCTBY OTHOCHUTCS KOMIUIEKC OOOpPYJOBaHHMS, MeEXa-
HU3MOB U KOHCTPYKI[HIA, 00SCIICUMBAIOIINX ITOTPY3KY U Pa3rpy3Ky CYJIHA, a TAKXKE IIEPEMEIIICHUE TPY30B BHYT-
pu Hero. B paMkax KypcoBOTo MpoeKTa clieayeT IPUBECTH WH(POPMAIIHIO TT0 OCHOBHBIM M BCIIOMOTATEIbHBIM
YCTPONCTBAM CYAHA-TIPOTOTHIIA, €CIIM TAKOBBIE UMEFOTCS M TIPAaBIJIaM €ro 3KCIDTyaTanui |3, 25, 33].

2.2.8. JIiokoBoe YyCTpPOMCTBO. DTH YCTpOICTBA MpeAHA3HAUYEHBl AJIs1 MOPEAOXPAHEHUS TPY30BBIX
TPIOMOB CYXOIPY3HBIX CYJIOB OT IOMAJaHHs BOJBI C ILEJIbI0 OOECHeueHUs] OC30MAaCHOCTH IUIABaHUS B
IITOPMOBYIO TIOTOJIy XU COXPaHHOCTH Ipy3a. B KypcoBOM MmpoekTe oihKHA OBITh TIpUBEIcHA HH(pOpMaIus
IO JTFOKOBOMY YCTPOMCTBY CYJHA-ITPOTOTHUIIA, ITPABHIIA €T0 dKCILTyaTamH [3].

2.2.9. AnmapeJyibHOe yCTPOHCTBO. AY npeaHa3HaueHo JUIsl MOTPY3KH U BBITPY3KH CBOMM XOJIOM aBTO-
MAIllMH U APYTHX BUIOB 0€3pEIbCOBOI0 TPAHCIIOPTA, ANl IPOX01a MACCAKUPOB M COOOLICHUS MEXY Ia-
my6amu. OHO XapaKTepHO ISl aBBTOMOOMIILHEIX TTAPOMOB, CYIOB C TOPH30HTAILHOM Harpy3Kkoi (tumna «Po-
po»). B xypcoBoM mpoekTe /Ui CyIHa-IapoMa B KauecTBE MHIAUBUIYATbHOTO 33JaHUs CTYJIEHTY MOXET
OBITH IPEATIOKEHO BBIIIOJHEHUE PACUETHBIX M rpauyecKux mpopadboTok mo AY. Heobxoaumele ykazaHUs
MO>XHO HaiTH B [8].



Ecnu B uHOUBHTyanbHOM 33JaHUH HE IPEAYCMaTpUBaeTCs IPOEKTUpOBaHNe AY, a Ha CyTHE-TIPOTOTHIIE
oHO nMeercs, cienyeT B [13 nmpuBectn nHbOpMarmio o ganHOMYy AY 1 mpaBwiia ero dKcIuTyaranu [8].

2.3. O0opynoBaHUE U MEXaHU3MbI 00IIECYT0BBIX
¥ CHEeNUAIBLHBIX CHCTEM

2.3.1. OcymuTtenbHas cucrema. B coorBercTBHE ¢ TpeOoBaHmsIME [38] Ha KOKIOM CAMOXOHOM CY/I-
HE C TJIaBHBIMHU JABHUTATENSIMHU 0011el MomHOCThIO 220 KBT 1 6onee 10KHO OBITh HE MEHEe ABYX OCYIIH -
TETBHBIX HACOCOB, N3 KOTOPHIX OJIMH C MEXaHWYECKUM MPHUBOIOM JOJKEH OBITH CTAIIMOHAPHBIM ¥ BKJIIO-
YEHHBIM B OCYIIUTENBHYIO cucTeMy. Ha maccaxupckux cyaax umHoi 6onee 100 M 10KHO OBITH ipey-
CMOTPEHO TPH OCYIIHMTENBHBIX HAacOCa C MPUBOJIOM OT MCTOYHHUKA SHEPTUH, TPUCOSAUHEHHBIX K OCYIIH-
TETHHON MaruCTpajy, IPUIEM OJIMH U3 HIX MOKET UMETh IIPUBOJI OT TTIAaBHOTO JIBUTATeNs. B kauecTBe ocy-
MIUTEIHHBIX HACOCOB MOTYT NMPUMEHITHCS CaMOBCACHIBAIOIINE OaIaCTHBIE, CAaHUTapHBIE WJIM HACOCHI
0011ecyJ0BOr0 Ha3HAYEHHsI C MPUBOAOM OT UCTOYHHKA SHEPTHHM M JOCTATOYHOW AJISl LeNed OCyIIeHUs
nofaueil. B kauecTBe 0HOTO U3 OCYIINTENBHBIX HACOCOB MOKET OBITH MCIIOJIB30BaH HACOC, IPUBOUMBIN B
JIEHCTBUE TJIaBHBIM JABUIATEIEM, BOJIOCTPYHHBIN UM TApOCTPYHHBIM 35KEKTOP.

I[Momaya ocymmTENEHOro Hacoca O, M*/4, onpeensercs o Gopmyie

Q=2826xD’V,
rae D — BHYTPEHHUH IUaMeTp OCYIIUTEIBHON MarucTpaiy, OKPYIJICHHBIN JI0 CTAaHAAPTHOTO 3HAYCHUS, M;
V' — ckOpoCTh BOABI B TPUEMHOM OCYIITUTEIHFHON MarucTpa, M/C.
B coorBercTBuM ¢ [38] ckopocTh V noimkHa ObITH HE MEHee 2 M/C.
BryTpennuii tnamerp, MM, OCyIIMTEIbHON MaruCTpaiy JOJDKEH ONPEAeIsTCs 1Mo GpopMyIe

D,=1,5xyL(B+H )+25,

rie L, B, H— pacyeTHble IIMHA, IIUPUHA U BEICOTa OOpTa CyTHA M.

Bo Bcex ciryyasix BHYTpEHHUH JHaMeTp OCYHIMTENbHBIX TPYOOIPOBOAOB OJDKEH OBbITH He MeHee 40
MM.

Hanop H ocymmrenbHOro Hacoca B paMKax KypcoBOTO MPOEKTa MOXKHO MPUHATH paBHEIM 15+20 M.

st ocymenust MI1, a Takxe rpy30BbIX HACOCHBIX OTAEJICHUH Ha HE(PTEHATMBHBIX Cy1aX, HEOOXOIUMO
YCTaHOBUTH OT/AEIbHBIE HACOCHI. VX TexHuueckue nokazarenu (O u H) MOKXHO OIpENeNuTh 1O BBIIIEPH-
BEJICHHBIM PEKOMEHAALNAM C TMOJCTAaHOBKOM BMECTO pacueTHBIX Pa3MEpPOB CyJHA Pa3MEPOB OCYIIIAEMBIX
MOMeIeHUH (pa3Mepbl IOMELICHUH ONPEACIIIOTCS ¢ yUeToM MaciuTada 1o n300paKeHu o CyIHa B CIipa-
BOoYHUKE [47].

Jiist ocyiieHst HOCOBBIX OTCEKOB HE(DTEHAIMBHBIX CYI0B IOJDKEH OBITH YCTAHOBIIEH OTACIBHBIN HaCOC
C MEXaHUYECKUM IPUBOJOM MU 3KEKTOP, KOTOPBIA MOXKET OBITh MCIIOIb30BAH TAKXKE IS 3aII0JIHEHUS U
OTIOPOKHEHUS IUCTEPH, NPeTHA3HAUYEHHBIX HCKITIOUUTENBHO 15 0aJuIaCTHOM BOJIBI.

Ilo momydeHHBIM 3HAYEHWSM TOgadu M Hamopa u3 [21, 29, 44] BBIOMparOTCs HACOCHI CAMOBCACHI-
BAIOIIETO THIIA — [IEHTPOOEKHBIM, BUXPEBOU, MOPIIHEBOI, ’KEKTOP, OTHOBHHTOBOM.

st cOopa nozcnaHeBbIX U APYTHX He(TECOAEp)KalllX BOA BCE CyZa 00OPYAYIOTCSI ClIeUaIbHBIMU 1M -
CTepHaMH. JTH BOJpI 3aTeM IepefaroTcs Ha Oeper wim B cyna-coopiuku. B coorBerctBuu ¢ [IpaBuiamu
NpeOTBPAIECHHUS 3arpsI3HEHNS OKpYKaromiei cpensl ¢ cynoB (Tadm. [11.4 [38]) ¢ yuérom cyTouHOro Hakoruie-
HUs He(hTecoAepKaIX BOJ B 3aBUCUMOCTH OT MOIIHOCTH TJIaBHBIX JBUTaTelieil U aBTOHOMHOCTH I1J1aBa -
HUS OTIPEJIeNIIeTCS BMECTUMOCTD COOPHBIX IIUCTEPH.

IToncnaneBbie BOoABI MOTYT 00pabaThiBaThCs CyAOBBIMU ycTaHOBKamMu OHB, xapakTepuctuku oteye-
CTBEHHBIX YCTAaHOBOK IPUBEICHBI B Ta0. 14.

IIpu ucronb3oBanny Ha cyqHe yctaHoBok OHB BMecTHMOCTH COOPHBIX ITUCTEPH MOXKET OBITH CyIIE-
cTBeHHO yMmeHbleHa. YcranoBka OCHB10/4 sBisieTcs yHUBEpCAIBHOM U MPEICTABIIAET COOOM KOMILIEKC
000pyIOBaHMSA AJIsl OYUCTKHU U 00e33apaknBaHMsI CTOYHBIX BOJA U OYMCTKU He(TeCOAEpKALIIX BOJ.

Tabnuma 14
OcHoOBHBIE IapaMeTpsbI H pa3Mepbl ycranosok OHB
[Ipous- T'abaputHbIit pa3mepsl,
BOJIH- MM Morm- Cpoxk
Mapxka Telb- Macca, HOCTB, | CIYXOBI,
H°3CTI” L B H K kBT JIeT
M [u
OHB 0,2 0,2 1500 | 860 2250 927 2,0 10
OHB 0,5M 0,5 1800 | 700 1500 1200 1,0 10




OCHB 10/4 0,4+ - - — 2420 9,2 20
0,5/0,2

IIpumeuanue: mnsg ycranoBku OCHB 10/4 B uncnuTene ykasaHa IpOU3BOAUTEIBHOCT IO CTOYHBIM BOJIaM, B
3HAMEHATeJNe — [0 He(TeCcoepIKaLIHM.

HUKBb MT «PyOun» paspaborano tumnopsii He(pTEBOASHBIX cemapaluoHHBIX ycraHoBok HBCY.
Nndopmanms nmo yctanoskam HBCY mpusenena B tabm. 15.

Tabnuma 15

OcHoBHBIE TapaMeTpsI U pa3Mepbl yeraHoBok HBCY

HanMeHoBaHME Enunauna MHpekc ycTaHOBKU
n3mepenus | HBCY-0,3 | HBCVY-0,6 | HBCVY-1,6 | HBCY-2,5
MakcumanbHas M /q 0,3 0,6 1,6 2,5
MPOIYCKHAs
CHOCOOHOCTh
InoTHOCTE Kr/M° Jlo 860 (6e3 momorpesa)
M0/IaBaeMbIX Ha Jo 940 (c momorpeBom)
YCTaHOBKY Hed-
TEIPOIYKTOB
Copneprxanne % Ot 0 1o 100
He(TETIPOIYKTOB
Ha BXOJIE B
YCTaHOBKY
Conepxanue MI/J1 He 6onee 5
HedTenpoayKToB
Ha BBIXOJIC U3
YCTAHOBKH
Oxonuanue mabn. 15
HanMeHoBaHe Enunnna MHpekc ycTaHOBKU
u3mepenus | HBCY-0,3 | HBCY-0,6 | HBCY-1,6 | HBCVY-2,5

MaxcumainbHas kBT 0,5 0,8 1,2 1,35
noTpedsemast
MOIIHOCTh
TabapuTsr: MM

JIMHA 1450 1570 1800 1900

HIMpHUHA 800 800 1000 1200

BBICOTA 1680 1680 1720 1760

Cenapanmonnsie ycranopku Tuna YCODA (ycraHOBKa cenapaloHHas (UIbTpyIOIIas aBTOMaTHYe-
ckas), pazpadorannbie U usrorosnennsie I Tl « YkpHUMMA», ©MEIOT CBUAETENBCTBO O THIIOBOM 0100pe-
HUM MEXIyHapoaHOro o0pasua u o0ecrevrBaloT KaueCTBO OYMCTKU HedTecoaepkalieid BOIbI O HOPMbI
ycranoBienHot MAPIIOJI-73/78. Xapakrepuctuku yctaHoBkH Y CDA nipuBenieHs! B a0 16.

Tabnuma 16

OcHoBHBIC TapaMeTPhI U pa3Mepsl YCTaHOBOK Y CDA

Tun ycraHoBKH

Hapametpsr VCDA-0,6 | YCDA-1,6 VCDA-4 YCDA-10
[IpoussoauTenn-
HOCTB, M*/4 0,6 1,6 4,0 10

Conepxanue HeQTH
B BOJE, MI/II:

Ha BXOJe He orpanmuenno
Ha BBIXO0JIE 1-2
I'abGapurHble pa3me-
PBL, MM:
BBICOTA 1800 1850 1940 2080
UITHHA 600 770 950 1360
ITUpHHA 600 785 950 1330
Macca, kr 420 620 850 1700
[otpebasiemas 1,6 1,6 2,2 3,0




| MOIIIHOCTh, KBT | | | | |

Hcnonp3oBanne NMpUBEASHHBIX YCTAHOBOK IO3BOJISIET 0OECHEYUTH COOTBETCTBHE CTOKOB HedTeco-
JIeprKaIuX BOJ HOpMaM ycTaHOBIeHHBIM MexmyraponHort Konsenmmeir MAPIIOJI 73/78[13] u Hacrag-
JICHWEM TIO TIPEIOTBPAIICHUIO 3arPA3HEHNS BHYTPEHHUX BOIHBIX ITyTeH MpH SKCIuTyaTanuu cyaoB P/ 152-
011-00 [27]. Bonee noapoOHas nHpopMaLKs IO KOHCTPYKIHSIM U XapakTeprucTukam yctanook OHB mipu-
BeJieHa B ucTouHukax [12, 17, 25].

WHanBuayansHbIM 3aJaHHEM KypCOBOTO IIPOEKTa MOXKET OBITh IPEAYCMOTPEH PacieT U MPOEKTUPOBA-
HHUE OJIHOTO U3 OCYIIUTENBHBIX HACOCOB C UCIIOJB30BAaHHEM OINPEAEICHHBIX BBIIIE €r0 TEXHHUYECKUX I0-
kazareneil. HeoOxonumple ykazaHus 0 MPOSKTHPOBAHHIO OCYIINTENBFHOTO Hacoca LEHTPOOEKHOTO THIIA
conepkarcs B [5]. IIpu aTom Hacoc nomkeH OBITh 000PYAOBaH YCTPOHCTBOM JIJISi CAMOBCACHIBAHUSI.

B ocymmTenpHBIX CHCTEMaxX TaKKe MOXKET MCIIOJIb30BaThCs BUXPEBOM HACOC, METOAMKA pacyeTa KOTO-
poro npuBonutcs B [5]. MHpopMamuio o pacyeTry BOAOCTPYHHOTO KEKTOpa MOXKHO HaWTH B [5]; mo
pacyeTy NOpUIHEBOro Hacoca — B [ 7], BOPOCHI X AKCIUTyaTalluu oTpaxeHsl B [3, 31, 32, 48].

2.3.2. bannactHas cuctema. Pa3Buryro OaimacTHYIO CHCTEMY UMEIOT CyJia C CHIIBHO H3MEHSIOIIEHCS
B TPOLIECCE DKCIUTyaTallMd OCaaKoW (CyXorpy3Hble, HETEHAIMBHBIC, MAPOMBI, JICAOKOIBI, MJIaBy4ne
Iokn). banmactupoBky Ha OyKCHPHBIX CyJax, TOJIKadax M HACCAKUPCKUX CyAax MPUMEHSIOT B LEJSX CO-
XpaHEHUs] HAWBBITOTHEHIIIEH 0CaK1, I3MEHSIOIIEHCS 10 Mepe pacxoa 3armacoB TOIUIMBA, 1 00eCredeHus
paboTsl ABrKHUTENS ¢ MakcuManbHbIM KIT/I.

bBannactHas cucremMa COCTOUT U3 IIUCTEPH, HACOCOB M TPYOOIPOBOIOB, H3MEPHUTENBHBIX U BO3IYIIHBIX
TpYyoO.

bannactHas cucrema nomkHa 00CITYKHUBAThCS XOTS ObI oqHUM HacocoM [38]. B kauecTBe Gamract-
HBIX MOTYT OBITH MCIOJIL30BAHbBI HACOCKI O6IlIeCYI[OBOI‘O Ha3HAa4YCHUA I[OCTaTO‘IHOﬁ nmoaa4du, B TOM YHCIIC
OCYLIMTENbHBIN, MOKapHBIA UM PE3EPBHBIN HACOC OXJIaKICHUS AU3EIEH.

[Momaua Gasactaoro Hacoca Q, M*/4, ONPENENSETCS 1O BHIPAKEHUIO

Q=2826%D"V,
rae D — BHYTPEHHHUH AWaMeTp NPHUEMHOrO TpyOONpoBoaa OaIacTHOM MarkucTpai, OKPYTJIeHHBIH 10
CTaHAAPTHOTO 3HAYEHUS, M;
V> 2 M/C — CKOPOCTh BOJIBI B 0A/TACTHOM TPYOOTIPOBO/IE, M/C.
Huametp D, mm, onpenensiercst mo Gpopmyie

D=163V,_,

rae Va0 — BMECTUMOCTH HauOObIIEH GAIIACTHON UCTEPHBI, M.

V 11ax TPMHUMAETCS 110 CyIHY-IPOTOTHUITY MM GepeTcs paBHOM 25% OT TOHOM BMECTUMOCTH Oasliact-
HBIX [IUCTEPH, KOTOpas cocTasisteT 15+30% rpy30noaseMHOCTH CyAHA.

Hanop nacoca nmpuHrMaeTcst paBHbIM 15 + 20 M.

[Tomy4ueHHBIE TEXHUYECKHE TTOKA3aTEIH SBISIOTCS NCXOAHBIMHE IS BEIOOpA MIIM pacdeTa u MPOEeKTUPO-
BaHUS Hacoca.

B kauecTBe OamIacTHBIX HACOCOB HCIIONIB3YIOTCSI HACOCHI JIOTTACTHOTO THITA — IICHTPOOEKHBIE WIIH OCe-
BbIe. BBI0Op OayutacTHRIX HACOCOB OCYIIECTBILIETCS W3 Jarepatypsl [21, 29, 44]. Ecnu GanmacTHbIC 1TH-
CTEPHBI HAXOAATCS B MEXIYZIOHHOM IIPOCTPAHCTBE, TO HACOC JOJKEH OBITh CAMOBCACHIBAIOIIIIM.

Meroauka pacdeTa EeHTPOOEKHOTO Hacoca 3JIOXKeHa B [5], oceBoro — [41], mpaBwiia 3KCIUTyaTaIluy —
B[1, 3, 32, 48].

2.3.3. Cucrembl nokaporymenus. Ha cynax ¢ rmaBHBIMH ABHTaTEISIMH CyMMapHOH MOIIHOCTBIO 00-
nee 220 kBT, a Taxke HE3aBUCUMO OT MOIIIHOCTH JIBUTATEJICH Ha MACCAKUPCKUX, PA3bEe3THBIX CyIaX, IJa-
BYYHX MaCTEPCKUX WM CyAax, IpeJHa3sHaueHHBIX IS MEPEBO3KH, NMEPETPY3KH M XPAHEHUS TOPIOYNX BE-
IIECTB M BOCIUTAMEHSIONINXCS KHUIKOCTEH, IOMEIEHH B 3aBUCUMOCTH OT X HA3HAYCHUS JIOJKHBI OBITh
000pyIOBaHBI CTAITMOHAPHBIMY CHCTEMAaMU MTOKAPOTYIICHHUS B COOTBETCTBHH ¢ [38, a0, 3.1.6]. Cuctemsl
MOXKAPOTYIICHUS TTOIPA3ICISIIOTCS HAa BOJAOTYIICHHUS, TEHOTYIIICHHUS, Ta30BOT0, a3PO30JIHHOTO TYIICHHUS,
TyIIEHUS] HHEPTHBIMH Ta3aMH.

OCHOBHBIMH 3JIEMEHTaMU CHCTEMBI SIBIISFOTCA: TOXKapHBIE HACOCHI, MATHCTPAIBHBIA TPYOOIIPOBOI C
OTBETBIICHHUSIMH, TIOKapHBIE KPaHBI U MMOXKapHBIE PyKaBa CO CTBOJAMH.

Hacoce! cucteMbl BOAOTYILIEHUS JOJKHBI UMETh TIPUBOJ] OT UCTOYHHMKA 3Heprun. KonudecTtBo cranuo-
HAPHBIX OCHOBHBIX U aBAPUUHBIX IMTOKAPHBIX HACOCOB JOJDKHO OBITH HE MEHEE YKa3aHHBIX B Ta0m. 17 [38].

CyMMapHas 1mojiaya CTaMOHAPHBIX MOKAPHBIX HACOCOB J0JDKHA OBITH HE MEHEE, M°/4:

Q=K (1,68, (B+H)+25)2

b



rae K — koadduiuent: s naccaxupckux cyaos K = 0,012, mist rpy3oBsix — K = 0,008;
L, B, H— rnaBHble pa3MepeHus CyIHa, M.
[Ipu ompeneneHnn cyMMapHOW IMOJa4YM MOYKApHBIX HACOCOB HE NMPUHHUMAETCS B pacyeT Iojaavya Ha-

COCOB, YCTaHOBJICHHBIX Ha He(bTeHaJII/IBHLIX cyJiax B HOCOBOM 4acTH, U aBapUITHOTO Hacoca.
Tabmuma 17

KonnuyecTBo MOKapPHBIX HACOCOB

UYucino cranoHapHBIX
Tumnel cynos HAacoCoB
OCHOBHBIX | aBapUHHBIX

[Taccaxupckue cyna QJIMHOM, M:

65 u MeHee 1 -
ot 65 1o 100 1 1
oonee 100 2 1

HedrenanuBHbie cyaa u cyna 1uist IEPEBO3KH
aBTOTPAHCIIOPTA C TOILIMBOM B 0akaxX M BOCILIaMe-
HSFONIMMUCS KUJKOCTSIMH B Tape JUTHHOW, M:
100 u meHee 1 -
6onee 100 1 1
Cyna kmacca «M-CIT» BanoBoii BMECTHMOCTBIO:
menee 300
ot 300 no 1000
» 1000 » 4000
4000 u 6onee
OcranbHble cyaa

—_— N DN = =
—_

Kaxxaprit cranimoHapHbIi MOXKapHBIA HACOC, KPOME aBapUITHOTO, JIOJDKEH MMETh T0Jlady, PaBHYI He
menee 80% oOmiei TpeOyemoit moaun, JeeHHON Ha TpedyeMoe KOINIEeCTBO TOXKApHBIX HACOCOB, HO HE
MeHee 25 M*/u.

[Nomavya aBapuifHOTO MOKAPHOTO HACOCA JOJDKHA OBITH JOCTATOYHOM I OJJHOBPEMEHHOUN pabOTHI
JIByX PYYHBIX CTBOJIOB C HAMOOIBIIIMM TUAMETPOM HACAJKH, IPUHSTHIM JIJIsl TaHHOTO CY/HA, TIPU pacyerT -
HOM nasinieHud [38]. Pacxoa BoJbI uepe3 OIMH KpaH ¢ IPUCOECAUHEHHBIM PYKaBOM U HaCcaJKOU Q“., Mm/c,
MOJKHO OTPEICIUTH 110 BHIPAKEHUIO

P
QHK — IIK
8 8pX¢,,
Bt pg S5k
ll . 7'[ . dC . p
rie P 1k — naBnenue Bopl y HOsKapHOro kpana, P, =0,25- 10°Ia (B cootBercTBUM ¢ [38]);

p=10’ke/ M’ — IIOTHOCTB BOAIBL;
1=0,98+1,0 — xoapdureHT pacxoaa NOXKapHOTO HACAKA;
d, — nuametp Hacanxa, MM;
g=9,81 m/ o YCKOpEHHE CBOOOTHOTO TIAJCHWS;
S} — CONPOTUBJIEHNE TPEHHUS pyKaBa, C*/M>, €r0 3HAYEHHMS JUIs NIIAHTa HOPMAIBHOMN JUTMHBI 20

M MpHBEeHbI B Ta0I. 18;
& = 0,5+0,6 — cymmapHBIi KO3QPHULIUEHT MECTHBIX CONIPOTHBIICHUH PYKaBa;
d, — nuaMeTp MOKapHOTO pyKaBa.

TabGauma 18

3HavyeHHs CONPOTHBJIEHUS PyKaBa

JnameTp pykasa dp, MM
Tun pykasa 51 6
ITpope3nHeHHbIC 0,150 0,035
HenpopesunuHHbie 0,300 0,077

[ToxapHble pykaBa BBINOJHSIOT C BHYTPEHHUM auameTpom 26, 51, 66 u 77 MmMm. [[nuHa pykaBoB Jist
KpaHOB, YCTaHOBJICHHBIX Ha OTKPHITON maimybe, AomkHa ObITh He MeHee 10 M u He Oonee 20 M, a mis



KpPaHOB, YCTAHOBJICHHBIX B IIOMEIICHUAX CyHa, — He MeHee 10 M, Ho He Oosiee 15 M. CTaHIapTHBIC TUAMET-
PBI HACAJIOK TOKAPHBIX CTBOJIOB d. cIelyeT MPUHUMATh paBHbIMU 12, 16 1 19 MM. IlnameTp Hacaaku pyd-
HBIX CTBOJIOB B MAITMHHBIX TIOMEIIEHUSIX, HAa OTKPHITHIX MMany0ax cyaoB rpy3onoabeMHocThio 1000 T 1 60-
Jiee, Ha MAaCCAXUPCKUX cyAax ImHoi 50 M u Oonee, cyaax TeXHUUECKOro (10Ta 1 IUIaBy4YHX JO0Kax J0J -
JKeH OBITh HE MeHee 16 MM.
MuHuManbpHas ojaya aBapuiHOro MOKapHOro Hacoca
Quin=2Q .

Hanop nacoca 00bruno coctapisieT 30—110 M B 3aBUCHMOCTH OT pa3MepoB CyIHA.

ITo momaue u Hanopy BeIOMpaercs u3 [21, 29, 44] eHTPOOEKHBIIN MOKAPHBII HACOC.

Ecnu vHAMBUIYaTBHBIM 33JaHUEM MIPEYCMOTPEHO POSKTHPOBAHKE IIEHTPOOESIKHOTO TTOKAPHOTO Ha-
coca, To HHPOPMAaIHIO MOKHO MOIYyYUTh B [5, 41, 52], BOIpOCH 3KCIUTyaTanny oTpaxeHsl B [1, 3, 32, 48].

Pacuer BBINONHAETCS MOCIE ONPEAENEHUs TEXHHYECKUX IOKa3aTesled Hacoca B COOTBETCTBUHU C
BBIIIENTPUBEICHHBIMU PEKOMEHIAIUSIMH.

[Ipon3BOAUTENBHOCTE CUCTEMBI IEHOTYICHUS M KOJMYECTBO IEHOOOpa30BaTelsl JOKHBI PACCUUTHI -
BaThCA B 3aBHCUMOCTH OT KPAaTHOCTH MEHOOOPA30BaHUs, HHTCHCUBHOCTH IOJIA4YH PACTBOPA U MPOIOJIKH -
TENBHOCTH PabOTHI cucTeMbl [38, Tadm. 3.7.3].

PacueTHOE KOIMUECTBO NIEHOTCHEPATOPOB JAOJDKHO OBITH paBHO [38]

w=2
q
re O — NPOM3BOIMTENBHOCTE CUCTEMBI 10 PACTBOPY, M/4;

¢ — IPOU3BOUTENBHOCTD MIEHOTEHEPATOPA 110 PACTBOPY, M*/4.

B cootseTcTBUM ¢ [38] pacxo/ o pacTBOPY MEHOOOPA30BaTENs JOJDKEH ObITh He MeHee ¢ = 21,6 M*/4.

CucremMaMul IEHOTYIICHUS MOTYT OBITh 000PYIOBaHBI TPY30BBIC TAHKH W HACOCHBIE TIOMEIIECHHUS Hed -
TEHAJIMBHBIX CY/JI0B, MAIlIMHO-KOTEJIbHBIE TOMEIICHHMS.

B kauecTBe anpTepHATUBBI CUCTEME IEHOTYIIEHUS] MOTYT IPUMEHATCS CUCTEMBI T'a30BOT0 M a3P030JIb-
HOTO TYIIEHWS.

B cucreme ra3zoBoro TyuieHHs J0MTyCKaeTCs UCTIOIb30BaTh CIEAYIONIME OHETYIIAIINE BEIecTBa!

— CO, — yraexkucnslii ras;

—unepred (IG-541) — ra3, cogeprxamuii 52% a3zora, 40% aprona, 8% yriaexucioro rasa;

— ra3oBBbI€ OTHETYIIAIINE COCTaBbl, COOTBETCTBYIONINE TPEOOBAHMAM 3aKOHOAATEIhCTBA Poccuiickoit
®denepanuu B 00J1aCTH MOKAPHON 0€30MACHOCTH.

KonuaecTBo yriekucioro rasa, Kr, JOJDKHO OBITH ONpeesieHo 1o Gopmyie

G=1,79-V -9,
rae V — pacyeTHbIH 00bEM 3aIMIIAEMOT0 IIOMEIIEHHS, M,
¢ — K0 GUIHMEHT, PaBHBIN:
0,3 — 17151 CyXOrpy3HBIX TPIOMOB;
0,35-0,4 — 1y19 MaIIMHHBIX TOMEIIICHHIA.

O0beM uHepreHa, HeoOXOAMMOTO IS 3alUThI TOMEIICHUH, J0JKEH ObITh He MeHee 44% u He Oonee
50% ot 0011ero 00beMa JaHHBIX TOMEIIEHUNA.

Cucrema a3p0o30IbHOTO IMOKAPOTYIIEHHUS JOJDKHA BKITIOYATh B Ce0S: TeHEPAaTOPHI OTHETYIIAIIETO a3POo-
30J151, IUT YTIPABJICHUS ¥ CUTHATN3AINH, yCTPONCTBA OMOBEIIEHHS O 3aITyCKE CUCTEMBI.

PacueTHOE KOJIIMUECTBO T€HEPATOPOB JOJKHO OBITH OIPEeNICHHO 1o (hopMyIie

N=E,
m
rae G — pacdeTHas Macca a’po30J1e00pas3yIoIIero COCTaBa, Kr;

m — Macca 3apsja B OIHOM IreHepaTope, KT.

Benunuuna G onpegensercs B COOTBETCTBUU ¢ 1. 3.9.2 [38]. HopmaruBHas orHetymamnias KOHIIEH -
Tpanus adpo3ons cocrasiser 0,055+0,076 kr/m’. XapaKTepUCTHKH HEKOTOPHIX T€HEPATOPOB IPHUBEIECHBI
Hmke (Tadm. 19).

Pyunsie 3a0paceiBaemble reHepaTopbl «AI'C-5M» 00BeMHOT0 a3p030JbHOTO MOKAPOTYILIEHHS TIPENi-
HA3HAYEHBI JUIS ONIEPaTUBHOTO MIPUMEHEHS TIPH JIOKATH3AINY U TYIICHHH TI0XKAPOB B 3aKPBITHIX IOMETIE-
HUAX 066eMoM 110 300 M°, B TOM umcIIe B TOMEIEHHSIX ¢ KAOEIMH, 2JIEKTPOYCTaHOBKAMH U 3JIEKTPOOOOPY-
JIOBAaHUEM, HAXOASIIIUMCA 1o HanpsikeHueM 10 40 kB. Macca — 4,6 xr, BpeMst 3aiepKK1 BOCTUIAMEHEHHUS
— 8 ¢, Bpemsi ropeHus — 24 c.

TabGauma 19



TexHnueckue XapaKTEePUCTUKHA a3PO030JIbHBIX T€HEPATOPOB

XapaKTepUCTUKU Mapka
COT-2M COT-1M

Macca cHapsKeHHOTO TeHepaTopa, KT He 6onee 5,9 He 6osnee 7,5
3amuiiaemMblii 00beM (IIpH HerepMeTHy- 21,0 60,0
HOCTH nomeenus He 6onee 0,5%), M°
Macca a3po3oaeo0pa3yroniero 3apsaaa, Kr 1,6 3,3
Bpewms paboThl, ¢ He 6onee 40+6 | He 6omee 100
VY3en 3amycka OnexTpudeckuil | DNeKTpUUeCKUil
I"abGapurHble pa3Mepsl 6€3 yCTaHOBOY-
HBIX JIeTajie, MM:

JHaMeTp 167 178

UIMHA 180 355
Y CoBuSst SKCILTYaTALUH:
HWurepain pabounx temnepatyp, °C — 40 1o +60 —40 o +60
[IpenenpHas OTHOCUTENBHAS BIAXXHOCTD 1o 100 1o 98
npu 35°C , %
CpOK TOAHOCTH IOCJI€ YCTAHOBKH, JIET 5 5

O0opytoBaHuE CYZOBBIX IOMEIIEHHI CUCTEMaMH CUTHAM3AIUH 00OHAPYKEHUS MoXkKapa JOJIKHO COOT-
BeTCTBOBATH I1. 5.1 [38].

CHa0>keHue CyJIOBBIX TIOMEIICHUH IEPEHOCHBIMY OTHETYIIIUTENISIMU JTOJHDKHO COOTBETCTBOBATH HOPMaM
Tabm. 6.1.8 [38].

2.3.4. Cucremsbl BogocHa0xkeHusi. CHCTEMBI BOJOCHAOKEHUS COCTOUT U3 CUCTEM ITUTHLEBOH, MEBITHE-
BOIi 1 3a00pTHO# BoJbI. OT MUTHLEBOM CUCTEMBI BOJIA IOJDKHA TTOIaBAThCS K BOIOMOTPEOUTENSIM B TIOMETIIE-
HUE MUIIe0I0Ka, K YMbIBaJbHUKAM, AyIIaM, MPayeyHor, OT CUCTEMbI 3a00PTHON BOJBI — B TyaJIeThl JIs
CMBIBa YHHTA30B U IMUCCYapOB, IS MBIThs AJTYO U IPYTUX CAHUTAPHBIX HYK]I.

KonnuecTBO BOJBI MUTHEBOTO Ka4e€CTBA, KOTOPOE JIOJKHO TMOAABATHCSA HA CYIHO, ONPEACsIeTCS M3
yCIIOBUSl 00ecleYeHNs] MUHUMAIBHON HOPMBI BOJIOTIOTPEOJICHUSI OJHUM YEIOBEKOM (WJICHOM JKHITaxa,
MaccaxupoM) B CYTKH, ipuBeneHo B Tabi. 20 [40], B 3aBUCMOCTH OT T'PYIIITEI CyTHA, KOTOPAsI OTIPEIEIIsICT -
cs Temu ke [IpaBunamu [40].

PacxomoBanue Bo/bI M0 MUHHMATEHBIM HOPMaM MOXKET YIOBIETBOPUTH TOJIBKO CaMble HEOOXOTUMBIC
HYKIbI SKUTIaXKa U MaccaxupoB. s co3nanus KOM(DOPTHBIX YCIOBHH TpeOyeTCs 3HAUYUTEIBHO OOJIbIIIEEe
ee KOJIMYECTBO, PaCUCTHBIC 3HAUEHUS BOJONOTPEOICHUS Ha CyJaX MOKHO ITPUHUMATH 110 JaHHBIM Tabm. 21
[40].

Ta6nuna 20
MuHnmaibHbIe HOPMBI BoonoTpedenus, a/4ea. Cyr
I'pynna cyana
Tun cyna I I I
Bonousmemaronue cyna:
JISL DKUITaXKa 75 40 15
JUISI TACCaXKUPOB 70 35 10
Tabunuma 21

Hopmbl BogonoTped ieHnst NpU co31aHUM KOM(OPTHBIX YCa0BMil, J1/4yen. CyT

Tun cynua, rpynmna, HasHaYeHUE 4,1 [uen .c
yT
[Maccaxxupckue u TypucTH4ecKue cyna I rpynmnsl ¢ HHAUBH-
JyalbHbIMH CaHy371aMU B KaKOTAaX SKHUIIAXKa U MACCAXKUPOB 300 —350
To ke ¢ yMbIBAJIbHUKaMH B KarOTaX [aCCAKUPOB M SKUIIAXKa U
0o0LTMMU TyIIaMU 250 -300

[Maccaxxupckue cyna Ilrpynmel u rpy3oBble U OyKCHPHEIE
cyaa I rpyniisl ¢ yMpIBaIbHUKAMH B KalOTax U OOIIUMH Iy-
LIEBBIMU U OaHsIMHU 200 —250
ManomepHble Tpy3oBble M OykcupHble cyna | rpymnmsr c
O0IIMMHY YMBIBAJIbHUKaMH U JTYIIEBBIMU (OaHIMH) 150 —200




ITockonbky TpeOOBaHMS K KAY€CTBY MTUTHEBOW M MBITHEBOM BOJIbI IOYTH OJIMHAKOBBI, HA PEYHBIX CYyAax
4acTo X O0BEIUHSIOT B OJTHY CUCTEMY, BBITIONHSS €€ B COOTBETCTBHH C TPEOOBAHUSIMH K CHCTEME ITHThHE-
BOU BOJEL.

Peunsle cya MoryT cHaOkaThCsl MUTHEBOM BOJIOW U3 TOPOJICKUX BOONPoBOioB, oT CIIIIB, ycraHas-
JINBAaEMBbIX HA CYJIHE, U CO CIIEUAJIbHBIX CYJI0B-BOJIOJIEEB.

B nocnegame roap! st 00paboTKH U 00e33apakKUBaHU BOIBI HA CyJaX MTUPOKOE MPUMEHEHHUE TOITY -
guu CIIIB ¢ o30HaTOpamMu, TEXHUYECKHE TTOKa3aTeN KOTOPHIX MPUBEICHBI B Ta0. 22.

Tabnuma 22

Texunueckue xapakrepuctuku CIIIB c o3oHaTopamu

Tpowus- T'aGapuTHbIii Cpok
Tun BOJIUTEIIb- pasMepsl, MM Macca | Mout- CITyK6bI
HOCTB CTAHIUH,| HOCTS,
CTaHIHUH ; L B H . B | A0 Kam. pe-
M’y MOHTA, JIET
Os30H-0,1 0,1 1270 | 535 | 2085 | 511 0,2 20
O30H-0,25 0,25 1300 | 600 | 2100 | 530 0,2 20
O30H-0,75 0,75 1020 | 1020 | 2050 | 1230 3,0 20
O30H-6 6,0 1800 | 1530 | 2900 | 4640 9,0 20

Ipoussoaurensrocts CIITIB, m?/u, cunras, uro ona paGotaer 20 YacoB B CYTKH, MOXHO ONpeie-
JUTH 110 popmyIe
3. A
720 10%
rie M, — ko3 duipenT 3anaca, npuHUMaeMblid paBHBIM 1,05, eciIu CTaHIMS TOTOBUT BOJY TOJNBKO IS TTH-
TBEBBIX U MBIThEBBIX 1eNei; 1,1 — mig maccaxxupckux u 1,3 — U1 rpy30BBIX, OYKCHPHBIX CY/IOB,
€CIIM OHA TOTOBUT BOAY U JJIsl TEXHUUECKHUX LIETICH;
A — 49uCNo YJIeHOB SKUMaXKa U NacCakKupoB, Yell.;
¢y — pacyeTHBIN CYTOUHBIA pacxo.l BOJABI (TUTHEBOH U MBITHEBOI), JI/4ell. CYT.

Bona nist 06pabotku B CIIIB npuarMaeTcst u3 0eperoBoro BOJONPOBOAA MM Ha YCIOBHO YHCTHIX ILTECaX,
OIIpeseNsIEMBbIX CAaHUTAPHO-3MUAEMUOIOTHYECKHMH ciy>k0amu. [1osToMy B cocTaBe cUCTEMbI NOTKHBI OBITH
3amacHbIe IUCTEpPHBI, OTKYJa MPHU MPOXOXKICHUM 3arpsi3HEHHBIX IJIECOB BOJA TMOAAETCs Uil 0OpabOTKH B
CIIIIB. B kavecTBe 3amacHbIX LUCTEPH MOTYT HCIIONBb30BaThCS OanacTHble HUCTepHBI U (opruku. Bme-
CTHMOCTb 3aITaCHBIX LIUCTEPH, M, MOYKHO OMPEICITHTB 110 (opmyie [53]

_9 A
20 10°
r7ie T — BpeMsl HaxOXJIeHHs CyJHa Ha 3arps3HEHHOM IUIece, Y.

OOBIYHO 711 TACCAKUPCKUX CYZIOB T MPUHUMAIOT paBHBIM 10 4, a U1 Tpy30BBIX U OyKCUPHBIX — 50 1.

[Nomawa Hacoca, mpeTHa3HAYSHHOTO JIJIS 3aTIOJTHEHUS 3aIlaCHBIX ITUCTEPH, PACCUUTHIBACTCS U3 YCIOBUS
3aIlOJTHEHUS UX B TeueHne | + 2 4, Kor/aa CyTHO TPOXOANT yCIOBHO YHUCTHIH TIIIEC.

Hamop sToro nacoca moxxxHo npuHATH paBHbIM 20 + 30 M. Hacoc, nepexaunBatomnuii Boay yepes CIIIIB
B HAKOMHUTENBHYIO HUCTEpHY, BXoaAuT B coctaB CIIIIB u He mogOupaercsi.

s BeIOopa Hacoca, OJaroIIero BOLy OT HAKOMUTEIhHOH IUCTEPHBI B THEBMOLIMCTEPHY (THAPOQOP),
HEOOXOIMMO OTPEACIINTh BMECTUMOCTh HAKOMMTENBHOM mucTepHbl. OHa ompexensercs [39] ¢ yueTom
TOTO, YTO BECh PACYETHBIN PACX0/1 BOABI, KOTOPBI MOKHO HocThyb mpu padote CIIIIB B Teuenue 20 yacos,
pacxofayeTcs B MMKOBOM peXXUMeE 3a 2 4aca, T.e. 1o popMyIIe,

q, A
V =2K -—L£.-—— ¢
HY H 20 1039M9

rac KH — K03(1)(1)I/I]_[I/IGHT YacoBOM HCPAaBHOMCPHOCTH BO,Z[OHOTpe6J'ICHI/I$I, KOTOpBIﬁ PaBCH MJId MaJIOMCPHBIX

Q=m

rpy30BbIX M OykcupHbix cynoB | rpymneiK,=5,6+6; mms rpysoseix cymos 1 rpymmsi
K,=3,8+4;0na0cranpueix cymos — K,=1,8+2,
Ionaua Hacoca, M°/u, OTpENENseTCss U3 yCIOBHs OMOPOKHEHHs IMCTEPHBI 3a 2 Yaca, a Harop ero
cienyer npuHATh paBHBIM 30 + 40 M.
OGBbeM ITHEBMOLIUCTEPHBL, M, MOXHO OIIPECTHT IO (OpMyIIe

Vi =Qu X1,



rae T — BpeMsl OJIHOTO HamoJHeHus mHeBMoructepHel, T=0,16 u;
Q,,, — moxaua Hacoca, pabOTAOIIEr0 Ha ITHEBMOLUCTEPHY, M*/4.
o BeruucienHOMY 00BeMy 13 abOoma [20] BEIOUpaeTcst MHeBMOIMCTepHA. /|11 macca)upcKuX Cy10B
00BEM €€ OKa3bIBACTCSl 3HAUUTEIBHBIM, U €€ U3TOTaBJINBAIOT [0 YEPTEXaM 3aBOJa-CTPOUTEIIS CyAHA.

Hexkoropebie cya 000pyayrOTCsl aBTOHOMHOM CHCTEMO# 3a00pTHOM BOIBI [39], peiHa3HAUCHHOM [T CaH-
Y3JI0B ¥ IPOYHX TEXHUUECKHX HY’K[, BKIIFOYAIOIIEH HACOC U THEBMOLIMCTEPHY. Y IENIBHBIH pacXo BOABI (., B
JIAHHO} CHCTEMe MOKHO TIPHHSTH paBHbIM 50 + 80 11/(den./cyT). [Toxada Hacoca, M/ u, ONpeaensercs HeXos
W3 MaKCHMAaJIBHOTO MOTPEOIIEHHUS] CyTOYHOTO pacxona 3a00pTHON BOJBI 3a BpeMsi T = (2 + 4) 4 B IepHO. TH-
KOBOW Harpysk, T.e. 1o GpopmyJe
Q _ q3aﬁ . A

10007

IlockoapKy Hacoc paboTaeT Ha MHEBMOIWCTEPHY, B KOTOPOH MaKCHMalbHOE JaBJIEHHE OOBIYHO
cocrasiser 0,3+ 0,4 Mlla, To Hanop ero npuHUMaroT paBHbIM 30 + 40 M.

Pexomenaanum 1o onpeneneHnio BMECTUMOCTH U BBIOOPY THEBMOLIMCTEPHBI OBLIIM MPUBEACHBI BBILIIE.

B nnnuBuayansHOM 3aJaHUN Ha KyPCOBOH IPOEKT MOXKET OBITh NMPELYyCMOTPEHO IPOESKTUPOBAHKE OfI-
HOT'O U3 HACOCOB CUCTEMBI BOAOCHA0XKeHH. B KauecTBe HACOCOB CHCTEM BOJIOCHAOKEHHS Yallle BCETro Mpu-
MEHSIIOTCSl HACOCHI BUXPEBOTO BH/A, KOTOPBIE UMEIOT IOCTATOYHO OOJIBIION HAIOP MpU HEOOIBIINX MMOAa-
yax.

PexomMenmanny 1mo ux pacueTy npuBeAeHbI B [5, 41, 52]. Ha kpymHBIX Macca)kUPCKUX CyAax B CHCTEMax
BOJIOCHA0XEHHUSI MOTYT MCIOJIb30BaThCA LIEHTPOOEKHBIE HAcOChl. MH(popManus Mo MX MNpOSKTUPOBAHHIO
npuBeAeHa B [5], mo skcrutyatanuu — B [1, 3, 32, 48].

2.3.5. Cucremsl cTouHas u panoBasi. COpoc 3a 60pT HEOUHIIEHHBIX X He00e33apakeHHBIX CTOYHBIX U
¢dexanpHbIX Boja 3ampemeH. CormacHo TpeOoBaHusM [40] cTo4yHO-paHOBas cHcTeMa JOJDKHA OBITh
3aKpHITOTO THMA. [IpH OTCYTCTBUM CBOMX CTaHITMH OYHMCTKH M 00e33apakMBaHUSA CTOYHBIC M (PeKaTbHBIC
BOJIBI COOUPAIOTCS B IIUCTEPHBI, OTKYJA 3aTeM IePEKAYMBAIOTCSI B OEPEroBbIc eMKOCTH MIIM Ha IUIABy4YHe
CTaHIIUH.

BMecTHMOCTh COOPHBIX LMCTEPH CTOYHOM CHCTEMBI, M’, PACCUUTHIBAETCS B COOTBETCTBUM C MPUHS-
TBIMHM ISl JAHHOTO CY/IHA PacX0JI0OM IMUThEBOM M MBITHEBOW BOJIbI 1 ABTOHOMHOCTH ILIABaHUS 110 CPOKaM
cJlaya CTOYHBIX BOJ

Ver=10 3'KCT'qp'T,
e Kq; — koodpdunment sanaca, K;=1,1+1,2;
q, — pacueTHas CyTO4Has BEIMYMHA PAcXoaa BOABI (IIMTLEBOM U MBITHEBOW) HA OJHOTO Y€IOBEKa
(TpuBeeHa BEIIIE JJISI CHCTEMBI BOJOCHAOKCHMS);
T — aBTOHOMHOCTD CyJIHA 110 CPOKaM CJIa4uu CTOYHBIX BOJ CyT., T=4 +6.

B nocnenHue ro/Ip1 A OYUCTKY B 00€33apakBaHUs CTOYHBIX BOJ] HA Cy/1aX MMPUMEHSIOTCS CIICI[UAITb-
Hele cTanmum [11, 17, 25, 44]. Ilpu Beidope craniun OOCB creayeT pyKoOBOICTBOBATHECS TPEOOBAHMSIMHU
[13, 27, 28].

Texamueckue mokazatenu ctaniuit OOCB «Ctok» mpuBoasTcs B Ta0. 23.

Tabnuma 23

Texunueckue nokaszarean cranuuiit OOCB «Ctox»

Eiiia CTOK 150
TeXHUKO-9KOHOMUYECKHE CTOK 150 Hogoe
n3Mepe- CTOK 10
M OKOJIOTHYECKHE MOKasaTeMH | o (1990 r.) MOKOJICHHUE
(1998 1.)
IIpou3BOAUTENBHOCTD m’/cyT 150,0 150,0 12,0
[Notpebsiemast MOIHOCTE | KBT 22,0 14,5 6,0
Hanpsoxenue anexrpude-
CKOr'o TOKa (Tpex(has3Horo) B 220 380 220
T'abapuThl B arperaTHOM
HMCIOJHEHNH M 5,1x2,8x2,6 | 4,5x3,0x2,3 |2,3x197x0,96
Macca T 7,5 6,9 1,5
I'myOuHa OYMCTKH:
B3BEIICHHEIE BEIIECTBA | MI/II 30,0 10,0 50,0
BIIK; M/ 30,0 10,0 50,0
HeTerpoIyKThI c| mr/n — 1,0 —




KoHIIeHTpauuei 10 50
MI/TT

Craniun OOCB "Ctok-150" 00bIYHO YCTaHABIIMBASTCS HA TACCAKUPCKUX CYax.
[one3Hblit 06BEM LUCTEPHBI (PEKATBHBIX CTOKOB, M, MOXKET ObITh HaiineH 1o gopmyie [53]
Vp=10""K-y-q, AT,
rae Ky — koodpdpunment 3anaca; Kj,=1,1+1,2;
44 — pacueTHOE KOJIMYECTBO (heKanbHBIX CTOKOB Ha 1 4en. B cyTku — He menee 16 1 mns cynos I
rpynmnsl, 9 1 — s cynos I rpynmst u 3 1 — quig cynos 111 rpynmsr;
T — MakCHMaJbHas MPOJOJDKUTEIBHOCTh peiica MEXIy IyHKTaMH OIOPOKHEHHS IMCTEPH, CYT;
1=(4+6).
[onaua dekanpHOro HACOCa, M°/u, OmpeaeseTcs Mo hopMyIIe
Q=V,lt,
rae T — BpeMs padoThl hekarpHOro Hacoca, T=1+2y.
Hanop nacoca moxHo npuHATE paBHBIM 20 + 25 M. Hacocs! ekanbHBIX CTOKOB — HEHTPOOEKHbIE (e -
KaJIbHbIE, CTPYHHBIE (I)KEKTOPHI) WITH ITHEKOBBIC, NX BHIOPATh MOYKHO B UCTOYHHKE [44].
B mocnegnue roxel 4acTh CyZOB, B NEPBYIO OYEpENb NMAaCCa)KUPCKUE M TYPHUCTCKUE, OCHAINAIOTCS
YCTaHOBKAMHU JJIsl CKMTaHUSI MyCOpPa M TBEPJIBIX OCTAaTKOB Mociie 00pa0doTKa (peKaIbHBIX CTOKOB — HHCHUHE-
paropamu. OHU 00BIYHO ycTaHaBNMBaOTCs BHE MIL.

B HEX MOXHO HCITONTF30BaTh OOBOHEHHOE TOILIMBO, MOMyYEeHHOE B pe3ybTate 00paboTKu HedTeco-
JIeprKaIuX MOJICIAHEBBIX BOJI, OTCTOM CTOYHBIX BOJ. J[aHHBIE TIO CyI0OBBIM II€YaM MPUBEICHBI B Ta0I.23.

Tabnuma 23

TexHHYeCKHEe XapaKTEePUCTHKHU CY10BbIX Neyeil

[pous- | T'aGapuTHblii pasmMepsl, | Pacxon M Momr-| Cpok
acca,
Mapka |BOAUTCIIbL- MM TOILINBA, HOCTB, | CITYKOBI,
3 KT
HOCTb, ) L B H Kr/4 kBT JIeT

CII-10 10 980 | 1050 | 2200 2,5 1205 ] 1 25
CII-50 50 1770 | 1470 | 1810 10 3700 | 16 25

Ha rpy30BbIX cyaax, Toikadax, OyKcHpax v APYTHX TUIIOB HEMACCAKUPCKUX CYJOB YCTAaHOBKA IeYel-
WHCHHEPAaTOPOB peKoMeHayeTcs. [Ipy 4ncineHHOCTH 3Kumaxka 10 25 YelnoBeK Ul 3TOr0 MPUTOJHbI eUn
mapku CII-10. Ha Takux cynax MOKHO MpelyCMaTpUBaTh B COCTaBE KOTENbHOM YCTAHOBKU — KOTEJ-HHCH -
HepaTop, Hampumep, KBH-200. bonee monpobHyo nHGOpMAIHIO M0 KOHCTPYKLIUH U XapaKTEPUCTHKAM
WHCHUHEPaTOpPOB MOXKHO HaliTu B [14, 17, 25, 44].

Ecnu B MHAMBUIYaIbHOM 33aHUU Ha IIPOEKT MPEAYCMOTPEH PacueT U NPOSKTUPOBAHUE HACOCOB CTOYHO-
(haHOBO# CHCTEMBI, TO CBEJICHHS O METOJIMKE pacueTa EHTPOOSIKHBIX M CTPYHHBIX ()eKaJIbHBIX HACOCOB C y4e-
TOM 0COOEHHOCTH MX KOHCTPYKLIH MOTYT OBITh TIONTy4eHsbI B [5, 41, 53].

2.3.6. Cuctema BeHTHIIsINMH. CHcTeMa BEHTHWIISLIUH CITYKUT IJI51 yJaJICHUS U30BITKOB TEIUIOTHI, BIIard
U BPEAHBIX ra30B U3 CYJOBBIX MIOMELICHUH IIyTeM HarHETaHUs B HUX CBEXEro U YAAJICHUS 3arpsI3HEHHOTO
BO3/yXa.

B 3aBuCHMOCTH OT MOMEIIEHHUH, KOTOPBIE 00CITYKHBAET CUCTEMa BEHTWIALIMHI, OHA MOXET OBITh pa3Jie-
JIeHa Ha TPYIIIBL: O0IIeCyI0Basi, 0OCITy KHBAOIIAs KHUIIBIE M CITy>KeOHBIE TOMEIIEHHsI, KaMOy3bl, ITpaved -
HBIC U T.J.;, BEHTUISINHU MaIlIMHHBIX HOMGHICHI/H‘/'I, TPY30BbIX TPIOMOB, HOMeIlIeHI/Iﬁ XOJIOAHUJIBHBIX MAaIllvH,
HACOCHBIX OTJIEJICHHH TaHKepOB. Pacuet o0miecy10Bol cCHCTEMBbI BEHTHIISILIUM BECbMa CIIOKEH, TaK KaK He-
00X0AMMO UMETh 0OJIBIIOE KOTMYECTBO UCXOJHBIX JAHHBIX 110 CYIHY, B YaCTHOCTH, cxeMy ceTu. [losTomy
B KYPCOBOM IIPOEKTE MPEAIAracTcs BBIIOIHUTH I0A00P BEHTUIIATOPA Ul aBTOHOMHOM CHCTEMBbI BEHTH-
JISIIIUM MAlIMHHOTO (HACOCHOTO) MoMenieHus cyaHa. C 3ToM IeNIbl0 HE0OXOAMMO OIPEICIIUTh MoAauy U
Harop BEHTUWIATOPA.

[lomaua BerTmisitopa MII, HacocHOTO OTHENEHUS OMpPEAEIeTCS Yepe3 pacueTHHIA BO3TyX000MeH [4,
tabn. 1]. [Ipu aTromM 00beM 00CTY)KMBaEMOTO UM ITOMEUICHUSI MOKHO OLIEHHTH, C YY€TOM MaciiTada, 1o
n300paXeHUIO CyZHa B CIIPAaBOYHUKE MO CEpUIHBIM cynaM. Hamop (maBieHue) BEeHTWISITOpa MOKHO MPH-

HATHh PaBHBIM (HAIOpY/IABIEHUIO) BEHTWIATOpa-poroTUma. [log0op BEHTHIATOpPAa MOXKHO BBIIIOJHHUTH
[21].



B vHauBUIyalbHOM 33JJaHUK KYPCOBOTO MPOEKTA MOXKET OBITh MPEyCMOTPEHO IPOSKTUPOBAHKE BEH-
THWJISITOPA JJ11 aBTOHOMHOM CHCTEMBI BEHTHIISIINN KaKOTO-THO0 MTOMETEHHs CYyIHA.

TTonayr0 HHPOPMAITHIO IO STOMY BOTIPOCY MOYKHO TIOJTYYHTh U3 JIUTEPATYPHI [4], BOIIPOCH dKCILTyaTa-
MU OTpaxkeHsl B [3, 4, 32, 33].

2.3.7. CnenuajbHbie cucTeMbl. K crieranbHbIM CUCTEMaM B OCHOBHOM OTHOCSITCSI CHCTEMBI He(Te -
HAJMBHEIX CYJIOB, B YaCTHOCTH, TPY30BbI€ U 3aYHCTHBIC CUCTEMBI.

IIpu mox6ope 06opya0BaHKS TPY30BOM M 3a4MCTHOM CHCTEM HEOOXOIUMO BBIOPATh THUI HACOCOB, UX
KOJIMYECTBO U OMPEICIUTh TEXHUUECKHUE MOKA3aTeNId — HAOP U Moady.

OOBIYHO Ha PEYHBIX TAHKEPaX YCTAHABJIHMBAIOT J[BA IPY30BBIX M OJHMH 3a4MCTHON HACOC.

CyMMapHasi 11ojjaua Tpy30BbIX HAaCOCOB, (M>/u), MPUHIUMAETCS YHCIEHHO PaBHOM 16 + 25% 0T Tpy30-
MOABEMHOCTH TaHKepa. [logaua 3auncTHOrO Hacoca, MpUHUMAETCS B Iipeaenax 25+75 My, npuaeM 00JIb-
IIMe 3HAYCHHUS OTHOCATCS K KPYITHBIM TaHKEpaM.

Hanop rpy30BBIX 1 3a4HCTHBIX HACOCOB 3aBUCHT OT BA3KOCTH ITEPEKaYNBaEMOro HeTETIPOTyKTa U Xa-
PaKTEPUCTHUKU TPYOOIIPOBO/A, 10 KOTOPOMY OCYIIECTBIISCTCS BbIKauka He(TENpoayKTa Ha HedTebasy.
[Ipu oTCyTCTBUM XapaKTEPUCTUK TPYOOITPOBOIa TPEOYEMBIil HAllOp HACOCOB MOXHO MPUHUMATH B TPEIC -
nax 50 + 55 m.

B kadecTBe rpy30BBIX HACOCOB Ha HE()TEHAMBHBIX CYAaX, ITMPOKO MPUMEHSIOTCS IICHTPOOEKHBIE Ha -
cochl Tuma /| (c IByXCTOPOHHUM BXO/I0OM JKUIKOCTH).

Br100p UX 10 U3BECTHBIM TEXHUYECKUM ITOKA3aTENSIM MOKET ObITH OCYIIIECTBIICH U3 UCTOYHUKOB [24].

Jns BBITPY3KH BBICOKOBS3KMX HE(TENPOAYKTOB HUCIONB3YIOTCSI T€PMETHYHBIE M HETepPMETHUYHBIC
BHHTOBEIC U IECTEPEHHBIE HACOCKHI, KOTOPHIE MOKHO BRIOpaTh U3 [24].

B kauecTBe 3a4MCTHBIX HA HE()TCHAIMBHBIX Cy/axX C HEHTPOOCKHBIMHU I'Py30BBIMU HACOCAMH MIPUME -
HSFOTCS TIOPITHEBBIE HACOCHL, JJIs1 BELIOOpPA KOTOPBIX MOTYT OBITh HCITOJIb30BAaHBI UCTOYHHUKH [24].

Ecnmu B vHIMBHIyaIbHOM 3aJaHUH TIPEIyCMOTPEHO IPOSKTHPOBAHUE TPY30BOTO WM 3aYMCTHOTO Ha-
COCOB, TO pacyeT IEeHTPOOESIKHOTO, BAHTOBOTO, MOPITHEBOTO HACOCOB MOXKET OBITH MPOU3BEACH C UCIONb-
30BaHMEM METOAMK, U3JI0KEHHBIX B [7, 41, 52], mpaBuia 3KCIuTyaTalluy U3J0KeHHI B [3, 32, 33].

K crmenmanbHpIM cHCTEMaM OTHOCSTCS TakKe BOJOOTIMBHBIE CHUCTEMBI OYKCHpOB M Tonkaded. OHH
CcHAOXKAFOTCST HACOCAMU JUTST OTKAYKH BOJBI M3 CYJOB W OapiK, TOMAIAIONICH BCIICICTBHE TPOOOWHBI HITH
BogoTeyHocTH. ITofaua 9THX HACOCOB IPHHMMAETCs B Tpeenax 50 +250 v/ u, a Harop — 15 + 30 M.

JLis 5TOM 11enn peKOMEHTYIOTCSI CaMOBCACHIBAIOIIHE IEHTPOOSKHBIE HACOCHI HITH CTPYHUHBIC (9KEKTO -
PBI) HACOCHI.

Pexomenganuu 1mo ux moa0opy WM pacueTe MpuBeaeHsI Boime (cm. m. 2.3.1.).

Ha nexoxonax 1iist packauuBaHUsI CyAHA MPEAYyCMAaTPUBAIOTCS KpeHO ] epeHTHBIE CHCTEMEBI C Oce-
BBEIMH HJTU IICHTPOOCKHBIMH HACOCAMH, UMEIOIIUMH OOJIBIIYIO MoAady. TeXHUYEeCKHEe MOKA3aTeld dTHX
HACOCOB JUTsI WX BBIOOpa WIIM TIPOEKTHPOBAHUS CIIEAYET NMPUHUMATh, OPHEHTUPYICh Ha 00OpYIOBaHUE
CyIHA-TIPOTOTUNA. PacdeT mpon3BOIUTCS TTO METOAMKAM, PEKOMECHIOBAHHBIM BBIIIIE.

2.4. Texanueckas sxcmryatanuss CB3O

B npmanmHOM pa3zmene mnpemycMmaTpuBaeTcss TpopaboTKa BOMPOCOB TEXHUUYECKOW AKCILTyaTalluH
YCTPOMCTBA MM MEXaHU3Ma, PEATIOKEHHOT0 aBTOPY B MHIUBHYaIbHOM 3aJaHUU.

B paznene n1omKHBI OBITH PACCMOTPEHBI BOIIPOCHI MTOJrOTOBKU 000pyI0BaHMS K paboTe, 3aIycK B pa-
00Ty 1 00ciy)krBaHuE B mporiecce padboTel. ClieayeT OTMETUTE XapaKTepHbIe HEUCITPABHOCTH 000pyA0Ba-
HHA B paGOTe u CHOCOGI)I HX YCTpaHCHUSA, a TAKXKC OCHOBHBIC MOJIOKCHUA 110 TEXHUKE 6e3OHaCHOCTI/I Inpu
00CITy>KUBaHUM 000y IOBaHUS UM MEXaHU3MA.

CooTtBeTcTBYyIOMAs HH(OOPMAITHS ITO STUM BOIIpocaM MoOKeT ObITh HalineHa B 1, 2, 3,4, 5,8, 11, 12,17,
26, 32, 33, 34, 35, 37, 42, 48] u npyroii cnenuaasHOM IUTEpaType.

2.5. PazpabGoTka 4epresxkei, cxem u 113

PaccuntanHOe U CIPOCKTHPOBAHHOE B MHIUBUAYAIBHOM 3a/IaHUU KyPCOBOT'O MTPOEKTa 000pyI0BaHKE
WJIM MEXaHU3M JIOJDKHBI OBITH MTOKa3aHbl KAK MUHUMYM B JIBYX IPOEKIHSX Ha YepTeke oomero Buaa. [1pu
HEOOXOIMMOCTH TAIOTCS TOMOJHUTEIHHBIC H300paKCHUSI.

Kak mpaBuno, popmar nucra yeptexa — Al, enecoodpasHelii MacTad BEIOMpaETCsi cCaMUM pa3padoT-
yrkoM. PekoMenanmu u TpeboBanms K odopmiieHuto rpaduyueckoro marepuana u [13 npuBoastcs B MeTo-
JIUYECKUX YKa3aHUsIX [6].



Pacuets! BbInonHAIOTCA € UcTonb30BaHueM equHNLl CU; B OTAETBHBIX CiTydasx JOMyCcKaeTcs IpUMeHe-
HUE APYTUX CAVHHIIL.
[pumep odopmienust TutynpHOro Jucta [13 B nprioxkeHnu A.
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SK3AMEHAILIMOHHBIN BUJIET Ned

Hacoca Ipu IoCJICA0BATCIIBHOM COCIMHCHNUU

CYJIOBI)IG YCTAaHOBKHU MO OYUCTKEC CTOUYHBIX BOA.

///
3aBenyrommii Kadeapoit / / / Matsees 10.11./



o

OEJIEPAJIBHOE ATEHTCTBO
MOPCKOI'O U PEHHOI'O
TPAHCIIOPTA
denepaibHOE TOCYIAPCTBEHHOE
010 KETHOE 00pa30BaTEIIbHOE
YUpeXAECHUE BHICIIIEr0 00pa3oBaHuUs
«Bokckuii rocy1apCTBEHHbBIN
YHUBEPCHUTET BOAHOT O TPAHCIIOPTA»
(®T'BOY BO «BI'YBT»)
yi. Hecreposa, 5, Huxuuit
Hosropon,603951
Ten. (831)419 — 79 - 51

Kadenpa «3COVY» 2025-2026 yueOHbIii roj
DOK3aMeH MO0 JUCHHUIUIMHE «DKCIUTyaTalusl CyI0BBIX
BCIIOMOT'aTCJIbHBIX MECXaHHU3MOB, yCTpOﬁCTB n CHCTEM»
CneunanbHOCTh  «26.05.06  Dkcrryartamms — CyIOBBIX
SHEPreTUICCKUX YCTaHOBOK
Crnennanmzanus «KCIUTyaTalust CYI0BBIX DHEPreTHYECKUX
YCTaHOBOK CYy/10B CMEIIAHHOI'O peKa-MOpe IJIaBaHHs»

SK3AMEHAILIMOHHBIN BUJIET N5

1. PerynupoBaHue nopauu 1eHTPOOEKHBIX HACOCOB -IPOCCEIUPOBAHUE.

2. Cy,Z[OBLIe YCTAHOBKH 11O OYMCTKEC CTOYHBIX BOJ.

_/’///.
3aBenyrommii Kadeapoii / / / Matsees 10.11./

3

OEJIEPAJIBHOE ATEHTCTBO
MOPCKOI'O U PEUHOI'O
TPAHCIIOPTA
denepanbHOE TOCY1apCTBEHHOE
010 KETHOE 00pa30BaTEIIbHOE
yupexxeHue BhICIIero o0pa3oBaHus
«BomxKCcKnil rocy1apCTBEHHBIN
YHUBEPCHUTET BOAHOT O TPAHCIIOPTA)»
(®T'BOY BO «BI'YBT»)
yi. Hecrepoga, 5, Huxuuii
Hogropon,603951
Ten. (831)419 — 79 - 51

Kadenpa «3COY» 2025-2026 y4ueOHBbIi roa
DK3aMeH M0 JUCHUIINHE «DKCIUTyaTalus CyJOBBIX
BCIIOMOT'aTCJIbHBIX MECXaHU3MOB, yCTpOﬁCTB n CHUCTEM»
CrneunanbHOCTh  «26.05.06  Dkcryartaiys — CyIOBBIX
SHEPIreTHICCKUX YCTAaHOBOK
Crierinanuzanms «OKCITyaTalusi CyI0BbIX SHEPTreTHYECKUX
YCTaHOBOK CYyJI0B CMEIIAHHOI'O peKa-MOpe IJIaBaHHs»

SK3AMEHAILIMOHHBIN BUJIET Ne6

1. PerymupoBaHue 1momaydu NEHTPOOEKHBIX HACOCOB: TIEPEMYCK.

2.  Metoasl OYMCTKH HeTecoaepKammx BO/I.

3asenyromuii kadeapoit / / / Matsees 10.1./



®EJNEPAJIBHOE ATEHTCTBO
MOPCKOI'O 1 PEUHOI'O
TPAHCIIOPTA
denepanbHOE TOCYIAPCTBEHHOE
010 KETHOE 00pa30BaTELHOE

YUpEXAECHUE BHICIIIEr0 00pa3oBaHuUs

«Bokckuii rocy1apCTBEHHbBIN

Kadenpa «3COVY» 2025-2026 yueOHbIii roj
DK3aMeH M0 JUCHUIJIMHE «DKCIUTyaTalus CyJOBBIX
BCIIOMOT'aTCJIbHBIX MECXaHU3MOB, yCTpOﬁCTB n CHUCTEM»
CneunanbHOCTh  «26.05.06  Dkcryartamms — CyIOBBIX
SHEPIreTHICCKUX YCTAaHOBOK>

Crnennammzanus «KCIUTyaTalus CYI0BBIX DHEPreTHUYECKUX

YCTAaHOBOK CYI0OB CMCIIAHHOI'O PEKa-MOPE IJIaBaHH >

YHUBEPCHUTET BOAHOT O TPAHCIIOPTA»
(®T'BOY BO «BI'YBT»)
yi. Hecreposa, 5, Huxuuit
Hogropon,603951
Ten. (831)419 — 79 - 51

BK3AMEHAILIMOHHBIN BUJIET Ne7

1. PerynupoBaHue TOJAa4d LEHTPOOSKHBIX HACOCOB: HW3MEHEHHE 4YacTOThI
BpALICHUSI.

2. HopmaTuBHBIC  3HAYCHHUS
HedTecoaepKalInuX BOI.

CTCIICHU OYUCTKHU u 00 C33apaKuBaHusA

3aBenyronmii Kadeapoi / / / Matsees 10.11./

Kadenpa «3COY» 2025-2026 y4ueOHBI roj

:; "g_,{ DK3aMeH 10 JUCHHUIINHE «DKCIUTyaTalus CyJOBBIX

®EJEPAJIBHOE ATEHTCTBO BCIIOMOTaTEJIbHBIX MEXaHU3MOB, YCTPOWCTB W CHUCTEM»

MOPCKOTO U PEUHOT O CroenmanbHOCTh  «26.05.06  Dkcrutyatanus — CyAOBBIX
TPAHCIIOPTA DHEPreTUYECKUX YCTaHOBOK»

Crenuanu3anus «DKCIUTyaTalys CyIOBbIX YHEPreTHUCCKUX
YCTaHOBOK CYJIOB CMEIIAHHOIO PEKa-MOpe IJIaBAHUSD>

denepaibHOE TOCYIAPCTBEHHOE
010/ KETHOE 00pa30BaTELHOE
yupexxeHue BhICIIero o0pa3oBaHus
«Bomkcknii rocy1apCTBEHHBIN
YHUBEPCHUTET BOJHOT O TPAHCIIOPTA)»
(®T'BOY BO «BI'YBT»)
yi. Hecrepoga, 5, Huxuuii
Hosropon,603951
Ten. (831)419 — 79 — 51

AK3AMEHAIIMOHHBIN BUJIET Ne8

1. PerynupoBaHue moja4yu LEHTPOOEKHBIX HACOCOB: 00pe3ka pabouero Kojieca.
2. CynoBble YCTaHOBKH 110 OYHCTKE HepTecoep Kaix BO/I.

7
3aBenyromumii kadeapoii / / / Matsees 10.11./



OEJIEPAJIBHOE ATEHTCTBO
MOPCKOI'O U PEYHHOI'O
TPAHCIIOPTA
denepaabHOE rOCYIapCTBEHHOES
OroKEeTHOE 00pa3oBaTeNbHOE

Kadenpa «3COY» 2025-2026 yueOHBbIii roj
OK3aMeH MO0 JHUCHHUIIMHE «DKCIUTyaTalus CyIOBBIX
BCIIOMOTATEJIbHBIX MEXaHHM3MOB, YCTPOHMCTB W CHCTEM»
CnenuanbHOCTh  «26.05.06  Dkcrutyaralmss — CyIOBBIX
YHEPreTHYECKUX YCTAHOBOK»

Crneunanuzanusi «IKCIuTyaTanusi CyI0BbIX YHEPreTHUYCCKUX
YCT@HOBOK CY/IOB CMEIIaHHOTO PEeKa-MOpe TUIaBaHUsD»

yUpeXICHHE BBICIIET0 00pa30BaHUS
«Bomxcknii rocy1apCTBEHHBIN
YHUBEPCUTET BOJHOT O TPAHCIIOPTa»
(®I'bOY BO «BI'YBT»)
yi. Hecreposa, 5, Huxuuit
Hogropon,603951
Ten. (831)419 — 79 - 51

SK3AMEHAIIMOHHBIN BUJIET Ne9

1. Per'J'II/IpOBaHI/Ie noaadyu HeHTpO6e)KHBIX HaCOCOB:
U3MEHEHHUEM CTaTUYECKOM COCTaBISIONICH Hacoca.

2. CynoBoe 000pyaoOBaHUE IS IPEAOTBPALICHHUS 3aT PSA3HEHHUS MyCOPOM.

_/’///.
3aBenyroumuii kadeapoi / / / Matsees 10.11./

[ Em%
OEJIEPAJIBHOE ATEHTCTBO
MOPCKOI'O U PEHHOI'O
TPAHCIIOPTA
denepanbHOE rOCyJapCTBEHHOE
0ro17KeTHOE 00pa30BaTENbHOE
YUpEKIEHHUE BbICILIEr0 00pa3oBaHMUs
«BomxKCcK1il rocy1apCTBEHHBIN
YHUBEPCUTET BOJHOT O TPAHCIIOPTA»
(®T'BOY BO «BI'YBT»)
yi. Hecreposa, 5, Huxuuit
Hogropon,603951
Ten. (831)419 — 79— 51

Kadenpa «3COY» 2025-2026 y4ueOHBIi roj
DOK3aMeH M0 JUCHHMIUIMHE «DKCIUTyaTalus CyIOBBIX
BCIIOMOT'aTCJIbHBIX MECXaHU3MOB, yCTpOﬁCTB n CHCTEM»
CnenuanbHOCTh  «26.05.06  Dkcrutyaralss — CyIOBBIX
SHCPIreTUYCCKUX YCTaHOBOK>
Crneunanuzanusi «JKCIUTyaTanusi CyI0BbIX dHEPreTHICCKHX
YCTAaHOBOK CYZOB CMCIIAHHOI'O PCKa-MOPC IIJIaBaAH US>

DK3AMEHAIIMOHHBIN BUJIET Nel0

1. OcobGeHHocTH peKUMOB pabOTHI HACOCOB IIPHU OCYILIEHUH EMKOCTEH.

2. Texauueckoe UCIOIb30BAHKUE CEMAPATOPOB TOIJIMBA M MacJa.

3asenyromuii kadeapoit / / / Matsees 10.1./



§1 Kadenpa «3COY» 2025-2026 y4eOHbIi1 roa
‘”rf 9K3aMCH oo JUCIHUIIJIINHEC ((SKCHIIyaTaHI/Iﬂ CYAOBBIX

o

®EJIEPAJILHOE ATEHTCTBO BCIIOMOTATeIbHBIX MEXaHU3MOB, YCTPOWCTB M CHCTEM
MOPCKOT'O Y1 PEUHOT'O CrnenmanbHOCTh  «26.05.06  Dkcmimyararust — CyIOBBIX
TPAHCIIOPTA SHEPreTHYECKUX YCTaHOBOK»
®defepaabHOE TOCYIaPCTBEHHOE Crennanmsanus «OKCIUTyaTalys CylOBBIX SHEPreTHYECKUX
BIOIUKETHOE 06PAa30BATEIBHOE YCTaHOBOK Cy/JI0B CMELIaHHOTO PEKa-MOpE IJIaBaHHs»

YUpeXAECHUE BHICIIIEr0 00pa3oBaHuUs
«Bokckuii rocy1apCTBEHHbBIN
YHUBEPCHUTET BOAHOT O TPAHCIIOPTA»
(®T'BOY BO «BI'YBT»)
yi. Hecreposa, 5, Huxuuit
Hosropon,603951
Ten. (831)419 — 79 - 51

BK3AMEHAIIMOHHBIN BUJIET Nell

1. IlocnenoBatenpHas paboTa LEHTPOOEKHBIX HacOCOB. CXeMbl pabOThI HACOCOB
Ha TpyOONPOBOAHYIO CETh.

2. Texunueckoe HCIIOJIb30BAHUC QJICKTPOruaAPaBINYCCKUX PYJICBBIX
MallIvH.

/’///,
3aBenyrommii Kadeapoii / / / Matsees 10.11./

Kadenpa «3COY» 2025-2026 y4ueOHbIi roa
DK3aMeH 10 JUCHUIUIMHE «DKCIUTyaTals CyJI0BBIX

@EHEPAHBHOE ATEHTCTBO BCIIOMOTATEBHLIX MEXaHU3MOB, YCTPOMCTB M CHCTEM

MOPCKOTO 1 PEUHOI'O CneunanbHOCTh  «26.05.06  Dkcryartaims — CyJOBBIX
TPAHCIIOPTA SHEPreTHYECKUX YCTaHOBOK»
derepabHOE TOCYJAPCTBEHHOE Cnennanuzanus «OKCIUTyaTalus CyIOBBIX SHEPreTUUCCKUX
B10.KETHOE 00Pa30BATEILHOE YCTaHOBOK CYJI0B CMEIIAHHOI'O peKa-MOpe IJIaBaHHs»

yUpEeXICHHE BBICIIET0 00pa30BaHU
«BomxCcKril rocy1apCTBEHHBIN
YHUBEPCUTET BOJHOT O TPAHCIIOPTA»
(®T'BOY BO «BI'YBT»)
yi. Hecreposa, 5, Huxuuit
Hogropon,603951
Ten. (831)419 — 79 — 51

DK3AMEHAIIMOHHBIN BUJIET Nel2

1. O6wvemHOE peryaupoBaHue 00BEMHOT0 THAPOIPHBO/IA.
2. OcOOEHHOCTH OHKCIUTyaTallMM SIKOPHO-IIBAPTOBHBIX YCTPOWCTB, MNaTyOHBIX
MEXaHU3MOB B YCIOBHSIX HU3KHUX TEMIIEPATYP.

3aBenyronmii kagenpou / / / Matsees 10.11./



&7 N
OEJNEPAJIBHOE ATEHTCTBO
MOPCKOI'O U PEHHOI'O
TPAHCIIOPTA
denepanbHOE rOCYIapCTBEHHOE
OroKEeTHOE 00pa3oBaTeNbHOE
yUpeXICHHE BBICIIET0 00pa30BaHUS
«Bomxcknii rocy1apCTBEHHBIN
YHUBEPCUTET BOJHOT O TPAHCIIOPTa»
(®I'bOY BO «BI'YBT»)
yi. Hecreposa, 5, Huxuuit
Hogropon,603951
Ten. (831)419 — 79 - 51

Kadenpa «3COY» 2025-2026 yueOHBbIii roj
OK3aMeH MO0 JHUCHHUIIMHE «DKCIUTyaTalus CyIOBBIX
BCIIOMOTATEJIbHBIX MEXaHHM3MOB, YCTPOHMCTB W CHCTEM»
CnenuanbHOCTh  «26.05.06  Dkcrutyaralmss — CyIOBBIX
YHEPreTHYECKUX YCTAHOBOK»

Crneunanuzanusi «IKCIuTyaTanusi CyI0BbIX YHEPreTHUYCCKUX
YCT@HOBOK CY/IOB CMEIIaHHOTO peKa-MOpe TUIaBaHUsD»

DK3AMEHAIIMOHHBIN BUJIET Nel3

1. JIpoccenbHOeE peryianpoBaHue 00beMHOT0 THIPOIPUBOAA.
2. OGecrieueHne pabOTHI THAPABINIECKIX CHCTEM B aDKTHUECKHX yCIOBHUSX.

y 4
3aBenyrommii Kadeapoii / / / Matsees 10.11./

(Ea%
5 }

OEJIEPAJIBHOE ATEHTCTBO
MOPCKOI'O U PEHHOI'O
TPAHCIIOPTA
denepanbHOE rOCyJapCTBEHHOE
OroxeTHOE 00pa30oBaTEIbHOE
YUpEKIEHHUE BbICILIEr0 00pa3oBaHMUs
«BomxKCcK1il rocy1apCTBEHHBIN
YHUBEPCUTET BOJHOT O TPAHCIIOPTA»
(®T'BOY BO «BI'YBT»)
yi. Hecreposa, 5, Huxuuit
Hogropon,603951
Ten. (831)419 — 79— 51

Kadenpa «3COY» 2025-2026 y4ueOHBIi roj
DOK3aMeH M0 JUCHHMIUIMHE «DKCIUTyaTalus CyIOBBIX
BCIIOMOT'aTCJIbHBIX MECXaHU3MOB, yCTpOﬁCTB n CHCTEM»
CnenuanbHOCTh  «26.05.06  Dkcrutyaralss — CyIOBBIX
SHCPIreTUYCCKUX YCTaHOBOK>
Crneunanuzanusi «IKCIUTyaTanusi CyI0BbIX YHEPreTUUICCKUX
YCTAaHOBOK CYZOB CMCIIAHHOI'O PCKa-MOPC IIJIaBaAH US>

DK3AMEHAIIMOHHBIN BUJIET Nel4

1. PerynupoBaHue noja4yu HACOCOB 00BEMHOTO TUTIA H3MEHEHHEM YaCTOThI BPAILICHHUS.

2. MeponpusiTusi MO NPEIOTBPAIICHHUIO

apMaTypsl.

«pa3sMOpaXUBaHUs» TPYOONPOBOJOB U

////,
3aBenyrommii Kadeapoit / / / Matsees 10.11./



§1 Kadenpa «3COY» 2025-2026 y4eOHbIi1 roa
‘”rf 9K3aMCH oo JUCIHUIIJIINHEC ((SKCHIIyaTaHI/Iﬂ CYAOBBIX

o

®EJIEPAJILHOE ATEHTCTBO BCIIOMOTATeIbHBIX MEXaHU3MOB, YCTPOWCTB M CHCTEM
MOPCKOT'O Y1 PEUHOT'O CrnenmanbHOCTh  «26.05.06  Dkcmimyararust — CyIOBBIX
TPAHCIIOPTA SHEPreTHYECKUX YCTaHOBOK»
®defepaabHOE TOCYIaPCTBEHHOE Crennanmsanus «OKCIUTyaTalys CyJOBBIX 3HEPreTUYEeCKHX
BIOIUKETHOE 06PAa30BATEIBHOE YCTaHOBOK Cy/JI0B CMELIAHHOTO PEKA-MOPE I1JIaBaHHs»

YUpeXAECHUE BHICIIIEr0 00pa3oBaHuUs
«Bokckuii rocy1apCTBEHHbBIN
YHUBEPCHUTET BOAHOT O TPAHCIIOPTA»
(®T'BOY BO «BI'YBT»)
yi. Hecreposa, 5, Huxuuit
Hosropon,603951
Ten. (831)419 — 79 - 51

BK3AMEHAILIMOHHBIN BUJIET Nel5

1. PerynupoBaHue 11oayu HACOCOB OOBEMHOI'0 THUIIA IEPETTYCKOM.
2. Hamzopnas nesarensHocts PMPC 3a 0€30maCHOCTBIO 3KCIUTyaTallud  CyJOBBIX
BCIIOMOT'aTeJIbHbIX MEXaHU3MOB.

/’///,
3aBenyrommii Kadeapoii / / / Matsees 10.11./

Kadenpa «3COVY» 2025-2026 yueOHbIif roj

5 ’,_,;J DK3aMeH M0 JUCHHUIIMHE «DKCIUTyaTalusi CyI0BBIX
®EJEPAJIBHOE ATEHTCTBO BCIIOMOI'aTEJIbHBIX MEXaHU3MOB, YCTPOWCTB W CHUCTEM»
MOPCKOTO 1 PEUHOI'O CnemuanbHOoCTh  «26.05.06  Dkcrutyarais — CyIOBBIX
TPAHCIIOPTA JHEPTETUYECKUX YCTAHOBOK»
denepaibHOE FOCYIAPCTBEHHOE Crnenmamm3anus «IKCIUTyaTalust CYIO0BBIX SHEPreTHUESCKHUX
6I0KETHOE 00Pa30BaTEIBHOE YCTaHOBOK CY/IOB CMEIIaHHOTO peKa-Mope IIaBaHus»

yupexxeHue BhICIIero o0pa3oBaHus
«BomxKCcKnil rocy1apCTBEHHBIN
YHUBEPCHUTET BOJTHOI'O TPAHCIOPTA»
(®T'BOY BO «BI'YBT»)
yi. Hecrepoga, 5, Huxuuii
Hogropon,603951
Ten. (831)419 — 79 - 51

BK3AMEHAILIMOHHBIN BUJIET Nel6

1. HakuneoOpa3zoBaHu€ B BOJOONPECHUTEIHHBIX YCTAaHOBKAX.
2. Ham3opnas nesrensHocth PMPC 3a 0€30macHOCTBIO 3KCIUTyaTallud CYJIOBBIX
CHCTEM.

74
3aBenyrommii Kadeapoit ~/ / / Matsees 10.11./



o

OEJIEPAJIBHOE ATEHTCTBO
MOPCKOI'O U PEHHOI'O
TPAHCIIOPTA
denepaibHOE TOCYIAPCTBEHHOE
010 KETHOE 00pa30BaTELHOE
YUpeXAECHUE BHICIIIEr0 00pa3oBaHuUs
«Bokckuii rocy1apCTBEHHbBIN
YHUBEPCHUTET BOAHOT O TPAHCIIOPTA»
(®T'BOY BO «BI'YBT»)
yi. Hecreposa, 5, Huxuuit
Hosropon,603951
Ten. (831)419 — 79 - 51

Kadenpa «3COVY» 2025-2026 yueOHbIii roj
DOK3aMeH MO0 JUCHHUIUIMHE «DKCIUTyaTalusl CyI0BBIX
BCIIOMOT'aTCJIbHBIX MECXaHHU3MOB, yCTpOﬁCTB n CHCTEM»
CneunanbHOCTh  «26.05.06  Dkcrryartamms — CyIOBBIX
SHEPreTUICCKUX YCTaHOBOK
Crnennanmzanus «KCIUTyaTalust CYI0BBIX DHEPreTHYECKUX
YCTaHOBOK CYy/10B CMEIIAHHOI'O peKa-MOpe IJIaBaHHs»

BK3AMEHAIIMOHHBIN BUJIET Nel7

1. Metoas! npenoTBpalieHns o0pa30BaHUs HAKUIIU B UCTIAPUTEISIX U €€ yJaIeHHE.
2. Hanzopnas pesrenmsHocth PMPC 3a 0€30macHOCTBIO JKCILTyaTalldid CyIOBBIX

YCTPOMCTB.

3aBenyrommii Kadeapoi ~/ / / Matsees 10.11./

[ Em%
OEJIEPAJIBHOE ATEHTCTBO
MOPCKOI'O U PEHHOI'O
TPAHCIIOPTA
denepanbHOE rOCyJapCTBEHHOE
0ro17KeTHOE 00pa30BaTENbHOE
YUpEKIEHHUE BbICILIEr0 00pa3oBaHMUs
«BomxKCcK1il rocy1apCTBEHHBIN
YHUBEPCUTET BOJHOT O TPAHCIIOPTA»
(®T'BOY BO «BI'YBT»)
yi. Hecreposa, 5, Huxuuit
Hogropon,603951
Ten. (831)419 — 79— 51

Kadenpa «3COY» 2025-2026 y4ueOHBIi roj
DOK3aMeH M0 JUCHHMIUIMHE «DKCIUTyaTalus CyIOBBIX
BCIIOMOT'aTCJIbHBIX MECXaHHU3MOB, yCTpOﬁCTB U CHCTEM»
CnenuanbHOCTh  «26.05.06  Dkcrutyaralss — CyIOBBIX
SHCPIreTUYCCKUX YCTaHOBOK>
Crneunanuzanusi «IKCIUTyaTanusi CyI0BbIX YHEPreTUUICCKUX
YCTAaHOBOK CYZOB CMCIIAHHOI'O PCKa-MOPC IIJIaBaAH US>

DK3AMEHAIIMOHHBIN BUJIET Nel8

1. Texuuueckas SKCILTyaTalKs BOJAOOIPECHUTENbHBIX YCTaHOBOK.

2. OmpeneneHue mapameTpoB

Hacoca Opd  MapaiebHOM

COEMHEHUU TPYOOIIPOBOJIOB.

3asenyromuii kadeapoit ~/ / / Matsees 10.1./



o

OEJIEPAJIBHOE ATEHTCTBO
MOPCKOI'O U PEHHOI'O
TPAHCIIOPTA
denepaibHOE TOCYIAPCTBEHHOE
010 KETHOE 00pa30BaTELHOE
YUpeXAECHUE BHICIIIEr0 00pa3oBaHuUs
«Bokckuii rocy1apCTBEHHbBIN
YHUBEPCHUTET BOAHOT O TPAHCIIOPTA»
(®T'BOY BO «BI'YBT»)
yi. Hecreposa, 5, Huxuuit
Hosropon,603951
Ten. (831)419 — 79 - 51

Kadenpa «3COVY» 2025-2026 yueOHbIii roj
DOK3aMeH MO0 JUCHUILUIMHE «DKCIUTyaTalusl CyI0BBIX
BCIIOMOT'aTCJIbHBIX MECXaHHU3MOB, yCTpOﬁCTB n CHCTEM»
CneunanbHOCTh  «26.05.06  Dkcrryartamms — CyIOBBIX
SHEPreTUICCKUX YCTaHOBOK
Crnennanmzanus «KCIUTyaTalust CYI0BBIX DHEPreTHYECKUX
YCTaHOBOK CYy/10B CMEIIAHHOI'O peKa-MOpe IJIaBaHHs»

BK3AMEHAIIMOHHBIN BUJIET Nel9

1. OcobenHocTH 00CTYKUBAaHUS BOJLOONPECHUTENILHBIX YCTaHOBOK.

2. Onpenenenue
TpyOOIIPOBOOB.

napaMeTpoB

HacoCa TIIphn MOCICAOBATCIIbBHOM COCIMHCHHU

3aBenyrommii Kadeapoi / / / Matsees 10.11./

OEJEPAJIBHOE ATEHTCTBO
MOPCKOI'O U PEHHOI'O
TPAHCIIOPTA
denepaabHOE TOCYIAPCTBEHHOE
Oro7KeTHOE 00pa30BaTENbHOE
YUpEXKEHHE BbICILIEr0 00pa3oBaHUs
«Bomkckuii rocy1apCTBEHHBIN
YHHMBEPCUTET BOJAHOI O TPAHCIIOPTa»
(®T'BOY BO «BI'YBT»)
yi. Hecrepoga, 5, Huxuuii
Hogropon,603951
Ten. (831)419 — 79 — 51

Kadenpa «3COY» 2025-2026 y4ueOHBII roj
DK3aMeH M0 JUCHHUIIMHE «DKCIUTyaTalusi CyI0BBIX
BCIIOMOT'aTCJIbHBIX MECXaHU3MOB,
CnenuansHOCTE  «26.05.06
OHEPICTUYCCKUX yCTaHOBOK»
Crneunanuzanusi «JKCIUTyaTanusi CyI0BbIX YHEPreTUUYCCKUX
YCTAaHOBOK CYZIOB CMCIIAHHOI'O PCKa-MOPC IIJIaBaAH US>

YCTPOWCTB M CHCTEM»
OKCIUTyaTausi  CYAOBBIX

DK3AMEHAILIMOHHBIN BUJIET Ne20

1. BpeaHblie BOIHBIC OPraHU3MbI B 0JUIACTHBIX BOJAX.
2. PerymupoBaHue 1oiauu EeHTPOOEKHBIX HACOCOB

/}///,
3aBenyrommii Kadeapoit ~/ / / Matsees 10.11./



§1 Kadenpa «3COY» 2025-2026 y4eOHbIi1 roa
‘”rf 9K3aMeH oo JUCIHUIIJIINHEC ((SKCHHyaTaHI/Iﬂ CYAOBBIX

o

®EJIEPAJIBHOE ATEHTCTBO BCIIOMOI'aTEJIbHBIX MEXaHU3MOB, YCTPOWCTB M CHUCTEM»
MOPCKOT'O Y1 PEUHOT'O CnenmanbHocTh  «26.05.06  Dkcmmyartamyst — CyHOBBIX
TPAHCIIOPTA OHEPreTHYECKUX YCTAHOBOK
denepanbHOE rOCYIapCTBEHHOE Crenmanu3anysi «KCIUTyaTalysi CyIOBbIX YHEPreTHYCCKUX
BIOIUKETHOE 06PAa30BATEIBHOE YCTaHOBOK CYJIOB CMEIIAHHOTO PeKa-MOpe MIaBaHHs»

YUpeXAECHUE BHICIIIEr0 00pa3oBaHuUs
«Bokckuii rocy1apCTBEHHbBIN
YHUBEPCHUTET BOAHOT O TPAHCIIOPTA»
(®T'BOY BO «BI'YBT»)
yi. Hecreposa, 5, Huxuuit
Hosropon,603951
Ten. (831)419 — 79 - 51

BK3AMEHAIIMOHHBIN BUJIET Ne21

1. TexHuueckoe HCIOJIb30BaHUE JIEKTPOrUAPABINYECKUX PYJIEBBIX
MalllUH.
2. OCcOOEHHOCTH PEXUMOB paOOTHI HACOCOB IIPU OCYIICHUU €MKOCTEH.

/’///,
3aBenyroumuii kadeapoi / / / Matsees 10.11./

y)
S Kadenpa «3COY» 2025-2026 y4ueOHBIi o
5@‘5 DK3aMeH 10 JUCHUIIHHE «DKCIUTyaTamusi CyIOBBIX

®EJIEPAJIBHOE ATEHTCTBO BCIIOMOTATENbHBIX MEXAaHU3MOB, YCTPOMCTB M CHCTEM»

4
2

MOPCKOTO 1 PEUHOI'O CnenuanbHocTh  «26.05.06  Dkcrutyaralmss — CyIOBBIX
TPAHCIIOPTA JHEPreTUYECKUX YCTaHOBOK
denepanbHOE rOCYIapCTBEHHOE Crneunanu3anusi «IKCIUTyaTanusi CyI0BbIX YHEPIeTUUYCCKUAX
6I0KETHOE 00Pa30BaTEIBHOE YCTaHOBOK CYZIOB CMEILIAHHOI'0 peKa-MOpe IJIaBaHH s

YUpEKEHHE BhICILIEr0 00pa3oBaHUs
«Bomxckuii rocy1apCTBEHHBIN
YHUBEPCUTET BOJHOT O TPAHCIIOPTA»
(®T'BOY BO «BI'YBT»)
yi. Hecrepoga, 5, Huxuuii
Hogropon,603951
Ten. (831)419 — 79— 51

DK3AMEHAILIMOHHBIN BUJIET Ne22

1. YcraHOBKH M0 00pabOTKe OaJJIaCTHBIX BOJ HA CYIHE.
2. CpaBHEHUE CIOCOOOB PETyJIMPOBaHUS 00 BEMHOI0 TUAPOIIPUBO/IA.

3asenyromuii kadeapoit / / / Matsees 10.1./

Bonpocol 015 camokoHmpoisa K IK3aMeHy

KoHTponupyempie KOMIIETEHIUH
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10.

11.

12.

[TK-2. Criocobe H UCTIOTHATE TPOIIEYPhI 0€30MAaCHOCTH U IMOPSOK JISHCTBHI MPH aBapysIX; MEPEX0JT
C JIMCTAaHITMOHHOTO/aBTOMATHYECKOr0 HA MECTHOE yIpaBlieHHe BceMu cucremamu [1K-2.3.1
[pomemypst 6e30macHOCTH U TOPsIOK mpr aBapusax [1K-2.V.1 BeImomHATh mporeypsl 6€30MacHOCTH
u nopsnok aedctBuid npu aBapusax [IK-2.B.1 HaBbikamu mcrnonneHust mpouenyp 0e30macHOCTH U
NopsAAKa IEUCTBUM MTPH aBapHsIX
[TK-3. Crioco0OeH BBIMOJHSATH MEPBI MPEAOCTOPOKHOCTH, BO BpeMs HECEHHUS BaXThl,  HEOTJIOXKHBIC
JIEMCTBUS B CIydae Mmokapa WM aBapuu, 0COOEHHO 3aTPparnBaloIMX TOTUIMBHBIE M MACIISIHBIE CHCTEMBI
[TK-3.3.1 Mepbl npe10ocTOpOKHOCTH U HEOTJIOKHBIE IEHCTBUS B CiIydae noxxapa nim apapuu [1K-3.Y.1
BrImonHATE MEpPBI MPEAOCTOPOKHOCTH U HEOTJIOKHBIC IEUCTBUS B cllydae noxkapa uiau apapuu 11K-
3.B.1 HaBbikamu BBINONHEHHS] MEp IMPEAOCTOPOKHOCTA M HEOTIOXKHBIEC IEHCTBUA B Cllydae moxapa
WJIM aBapuH
[1K-34. CmocobeH mNIaHUPOBAaTh  BBHITOJHEHWE TEXHUYECKOr0  OOCITYy)XKMBAHHs — BKIIOYAs
YCTaHOBJICHHBIE 3aKOHOM IMPOBEPKHA M TpoBepku kiacca cymHa [1K-34.3.1 Dranwl miaHupoBaHUS
TEXHUYECKOTo 0o0chmyxuBaHus cynoBoro obopynoBanus [1K-34.Y.1 BeinonHsTh TIaHUpOBaHUE M
TEeXHUYecKoe oOciyxuBanue cyaoBoro obopynoBanus [IK-34.B.1 HaeikamMu opraHu3anuu
BBIIOJIHEHHUS TEXHUYECKOTO 00CTY>KUBAHHSI CYyJOBOTO 000PYAOBAHMS
[IK-37. CnocoGen ocymecTBisITh pa3paboTKy dKCIuTyataquoHHOW gokymeHTauuu [1K-37.3.1 Drambt
pa3paboTku  skciuryaraquoHHod — mokymeHtanmmu  [IK-37.Y.1  OcymectBmsite  pa3paboTKy
JKcIuTyataliioHHOM — gokymenTaumud  IIK-37.B.1  3nHanmsiMu  u  HaBBIKaMU  pa3pabOTKH
IKCIUTyaTallMOHHON JOKYMEHTaLu1
ITK-55. CriocoGeH BBIMOJIHUTH TEXHUYECKOE OOCIYKMBAaHHME W PEMOHT CYJOBBIX MEXaHH3MOB U
obopymoBanus [1K-55.3.1 [IpaBuna TeXHHIECKOTO 0OCITYKMBaHMSI U TEXHOJIOTUIO PEMOHTA CYTIOBOT'O
obopymoBanus [1K-55.V.1 BeImonHsATE MpaBUiia TEXHUYECKOTO OOCIYXHMBAaHHS M TEXHOJOTHIO
peMoHTa cynoBoro obopymoBanus IIK-55.B.1 HaBeikamMu TeXHHYECKOTO OOCITy>)KUBaHUS U
TEXHOJIOTHH PEMOHTA CyJIOBOr0 000pYAOBaHHUSI
[TK-57. CriocoOen ynTarh cXeMbl TPyOOIIPOBOIOB, TUAPABIMYECKHU X U ITHEBMAaTH4ecku X cucrem [1K-
57.3.1 YcnoBHbIe 0003HAUYCHUST CXEM TPYyOONpPoBOIOB, ruapaBinueckux cuctem [1K-57.Y.1 Uurars
cXeMsbl TpyOonpoBo10B, ruapaBimueckux cucteM [IK-57.B.1 Happikamu uteHns cxeMm TpyOOoImpoBOI0B
THIIPABIMYECKUX U THEBMAaTHYECKUX CHCTEM
ITK-63.Cniocoben ycraHaBiIMBATh NPHYMHBI OTKAa30B CYAOBOTO OOOPYIOBAaHHSA, ONpPENENATh M
CriocobeH ycTaHaBIMBAThH MPUYMHBI OTKA30B CYJOBOr0 000PYIOBaHUS, ONPEAEISTh U OCYIIECTBIAT
Meporipuatuss no ux npenorspamieHuio [1K-63.3.1 OcHoOBHBIE NpPUYMHBI OTKa30B CYIOBOIO
obopynoBanus [1K-63.Y.1 YcranaBnuBarh MpHYUHBI 0TKa30B cynoBoro obopyaoBanus [1K-63.B.1
HaBbikamu onpeeneHust MEpONPUATHIN TI0 UX MPEAOTBPAIICHUIO

IIepeyens BOpoCoB:

[NonsiTre paboOTHI Hacoca B COCTaBE TPYOOIIPOBOIHON CUCTEMBI.

I'pacmueckoe ompezeneHne Halopa, MOLIHOCTH, TTOJa4uH, K.I1./1. Hacoca.

Omnpenenenne napaMeTpoB Hacoca MpH MAPaILICILHOM COSAUHEHUH TPYOOIpOBO/IOB.

Onpenenenne napaMeTpoB Hacoca MPH MOCIS0BATEIbHOM COSTMHEHUN TPYOOIPOBOIOB.
Omnpenenenre mapaMerpoB Hacoca MPH CMEIIAHHOM COEANHEHHN TPYOOIIPOBOIOB.

PerynupoBanue nomaun eHTPOOSKHBIX HACOCOB: JPOCCEIMPOBAHNE, TTEPEITYCK, H3MEHEHNE YaCTOThI
BpallleHus, o0pe3Kka pabouero Koneca, M3MEHEHHEM CTaTHYECKOH COCTABIIAIOIIEH Hacoca.
Oco0EHHOCTH PEXUMOB paOOTHI HACOCOB MPH OCYIICHUH EMKOCTEH.

[MocenoBarenbHas paboTa MEHTPOOEKHBIX HAacocoB. CXeMbl pabOTHl HACOCOB Ha TPYOONPOBOIHYIO
CETh.

[MapannensHas paboTa 1eHTPoOEKHBIX HacocoB. CXxeMbl paboThl HACOCOB HA TPYOOIPOBOAHYIO CETh.
[TapamtensHo-TIOCTEIOBaTENbHAsT paboTra HacocoB. CxeMbl pabOThl HACOCOB Ha TPYOONPOBOIHYIO
CEeTb.

PerynupoBaHue 1 XapaKTepUCTUKH 00bEMHBIX THAPOIPUBO/IOB:

e 00BEMHOE PeryIMpOBaHNE 00BEMHOI0 THIPOIPHBO/IA.

®  JIPOCCENBHOE PErynpoBaHHe 00bEMHOI0 THPOIPUBOA.

PerynupoBanmue mogaun HaCOCOB 00BEMHOI'O THIIA M3MEHEHHEM YaCTOTHI BPAILICHHSI.



13.
14.
15.
16.
17.
18.
19.
20.
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22.

23.
24,
25.
26.

27.

28.
29.
30.

PerynupoBanue nogauu HacOCOB 0OBEMHOI0 THIA EPEMYCKOM.
HaxumneoOpa3oBanue B BOIOOMPECHUT €JIbHBIX YCTAHOBKAX.

Merozp! peoTBpanieH s 00pa3oBaHMs HAKUIN B UCTIAPUTEISX U €€ y/aleHHe.
TexHuueckast SKCILTyaTalus BOJOONPECHUTENBHBIX YCTAHOBOK.

Oco0eHHOCTH 00CTYKUBAHHS BOIOOIPECHUT ENTBHBIX YCTAHOBOK.

Pexxumbl paOoThI M XapaKTEPUCTUKN KOH/ICHCATOPOB MapOTYPOUHHBIX YCTAHOBOK.
Bpennbie BogHbBIE OpraHU3MBbl B 0AJJIACTHBIX BOJIAX.

Mertonsr 00paboTku 6amIacTHRIX BOJ Ha OOPTY CyIHA.

YcranoBku 1o 00paboTke 6aUIaCTHBIX BOJ HA CYTHE.

CynoBoe obopyznoBanue o 60ps0e C 3arpsi3HEHIEM MOpS

22.1. MeToabl OUMCTKA CTOYHBIX BOJ

22.2. CriocoOb1 00€33apaXMBaHUsI CTOYHBIX BOI.

24.3. HopmaTtvBHBIE 3HaUSHUS CTENIEHN OYHCTKE M 00e33apasKMBaHUS CTOUYHBIX BOJ.

22.3. CynoBble yCTaHOBKH IO OYMCTKE CTOYHBIX BO.

22.4. Mertonbl O4UCTKH HeTecoaepsKalrx BOI.

22.5. HopMaTtuBHbIC 3HaUEHMS CTEMIEHH OYMCTKU U 00e33apaskuBaHust He(hTeconepKaiux BO/I.
22.6. CyznoBbIe yCTaHOBKU IO OYMCTKE HEPTECONEPIKALIIX BOJI.

22.7. CynoBoe 00opytoBaHue [ MPEAOTBPAIICHUS 3arpS3HEHIS MyCOPOM.

TexHHuecKoe UCI0Ib30BaHUE CEapaToOpoB TOILIMBA U Maca.

TexHHYecKOe UCIOIB30BAHNE AIIEKTPOTUIPABINYECKUX PYJAEBBIX MAIIVH.

IlepexoaHble IpoLECCH B THAPABINYECKUX PYJICBBIX MaIIMHAX.

Oco0eHHOCTH 3KCIUTyaTalliy SIKOPHO-IIBAPTOBHBIX YCTPOMCTB, MaTyOHBIX MEXaHH3MOB B YCIIOBHSIX
HH3KUX TEMIIEPATYP.

Oco0eHHOCTH HCTIONB30BAHUS U TOAJEP)KAHUS B TOTOBHOCTH K HCIIOJIB30BAHUIO BOIOMOMKapHBIX
CHUCTEM, YIJIEKHCIOTHOM CUCTEMBI TI0KAPOTYIIEHHs], CUCTEMbI BEHTHUIIALIUIY.

Obecneuenne pabOTHI THIPABIMYECKUX CUCTEM B aPKTHUECKUX YCIIOBHSIX.

MeporpusTis 1o NPeJOTBPALIEHUIO «Pa3MOPaKUBaHH» TPYOOIIPOBOZOB M apMaTyphI.

Hanzopras pesrenmsHOCTh PMPC 32 6€30MacHOCTBIO 3KCILTyaTalldll CYAOBBIX BCIIOMOTaTeIbHBIX

MECXaHHU3MOB, CUCTEM U YCTpOfICTB.

////
- /Martsees 10.1./

3aBenyrommuii kadpenpoir DCOY



HTorosoe TecToBoe 3aJaHNe MO AUCHUIIJIHHE «DKCIUTYaTAlMs CY/I0BBIX BCIIOMOIaTeIbHBIX
MEXaHM3MOB, YCTPOICTB M CHCTeM»
S kypc, cnennajgabHoOCTh 26.05.06
[1K-2. Cnoco0OeH HCIOMHATH MPOLEAYpPhl 0€30MaCHOCTH U OPSIOK ACHCTBHUH MTPU aBAPHSX;
Hepexo/] ¢ AUCTAHIMOHHOI0/aBTOMaTUYECKOTr0 Ha MECTHOE YIIPABJIEHHE BCEMU CUCTEMaMHU

1. TIpouwTaiiTe TEKCT U BHIOEPUTE MPABUIILHBIN OTBET.
[Tonx ynpaBieHneM OayIaCTHBIMU BOJAMU TOHAUMAKOTCS ...

A. MeXIyHapOTHBIC CBHICTENBCTBA 00 yIpaBieHUH 0aJJIaCTHBIMU BOJIAMH

B. GaymactHbIe BOJIBI, KOTOPBIE OyIyT COPOIICHBI 32 OOPT

C. mMexaHnueckue, PU3NIECKre, XUMUIECKUE U OMOJIOTUYECKHE TPOLECCHI sl yIaleHNUS,
00e3Bpe)XKMBAaHMS BPEAHBIX BOAHBIX U MTATOTCHHBIX OPTaHU3MOB B 0aJUIACTHBIX BOJIAX

2. IlpouwnTaiiTe TEKCT U BHIOCPUTE NMPABUIILHBIN OTBET.
3anucu B KypHaJe onepanuii ¢ 0aIaCTHBIMU BOJAaMH XPAHATCS HA CY/IHE B TCUCHHE
MUHUMAJIBHOTO IEPUOJA ... JIET MOCIIe BHECEHHS B HETO MOCJIETHEHN 3anicH
A.2
B.3
C. 4

3. IIpouwmraiiTe TeKCT U BEIOEPUTE MPABUIILHBIA OTBET.
Jlis cyi0B, IPOU3BOAIIMX 3aMEHY OaNIaCTHBIX BOJ METO/I0M IIPOKAYKH, IPOKAYKA ...
o0beMa KaXkJI0Tro TaHKa BOASHOTO OajiacTa CUMTAEeTCsl OTBEYAIOIICH CTaHIapTy MpaBHiia
D1
A. IByKpaTHOTO
B. TpexkpaTtHOro
C. ITaTukpaTHoro

4. TlpounTaiiTe TEKCT U BHIOEPUTE NMPABUIIbHBIN OTBET.

CynHo, npou3Bosiiee 3aMeHy 0aJUIaCTHBIX BOJ| JJIS1 BBIOJIHEHHS CTaHapTa, YKa3aHHOTO
B npaBuiie D-1 HacKOJIbKO 3TO BO3MOKHO, POU3BOJIUT TaKyl0 3aMEHY OallJIaCTHBIX BOJ Ha
paccTosiHUY, 0 MEHbILEH Mepe, ... OT Orkaiiiiero 6epera U B MecTax ¢ rIIyOMHOM BOJBI,
110 MEHBIIIEN MepE, ...

A. 100 mopckux muib 1 100 meTpos

B. 200 mopckux muitb u 200 MeTpoB

C. 300 mopckux Muib 1 300 meTpoB

5. IIpoumraiiTe TeKCT U BbIOEPUTE MPABUIIbHBINA OTBET.

JIroboii oTKa3, YrpoXKaroMi Hajuiexalleld -HKCIUTyaTallid CHCTEMbl YIpaBJICHUS
O0aJulaCTHBIMM ~ BOJIAMH,  JIOJDKEH  CONPOBOXKAATHCS — Mojadedl ...  aBapuiiHO-
NPEAYNPEAUTENIBHON CUTHAIM3AIMM HA BCEX MOCTAX, C KOTOPBIX KOHTPOJMPYHOTCA
orepanuu ¢ 6aJuIacTHBIMU BOJAMU

A. 3ByKOBOI'0O CUTHaJIa

B. Bu3yanbHOro cursana

C. 3ByKOBOTO M BU3yaJIbHOTO CUTHAJIOB

6. IlpoumTaiiTe TEKCT BEIOCpPHUTE TPABWIIBHBIA OTBET M 3alUIINTE apTYMEHTHI,
000CHOBBIBAIOIIHME BEIOOp OTBETA



Cucrema ympaBieHusi OangacTHBIMM BOJAaMH, B KOTOPOH HCIOJNB3YeTCS AaKTUBHOE
BEIIECTBO, JOJDKHA BKJIIOYATh KOHTPOJbHOE OOOPYIOBaHHE, KOTOPOE AaBTOMATHUECKU
KOHTPOJIUPYET U PETYIUPYET ...

A. HEoOxouMBbIe It 00pabOTKH 10361 AKTUBHOTO BELIECTBA

B. MakcuManbHYIO JOMYCTHMYO KOHIIEHTpAIHIo copoca

C. HeoOxomumble aiusi 00paOOTKM J03bI AKTUBHOTO BEIIECTBA M MaKCHMAIBHYIO
JOMYCTUMYIO KOHLIEHTPALUIO cOpoca

7. TIlpounTaiiTe TEKCT, BRIOEPHUTE MPABUIBHBINA OTBET M 3aIHIINTE apTyMEHTHI,
000CHOBBIBAIOIINE BEIOOp OTBETA
[TIpu ovepemHOM OCBHIETEIHCTBOBAHUH IOJUIEKAT JETAJIBHOMY OCMOTPY B JIOKE C
3aMepaMH 3a30pOB B ITOALIMITHUKAX ...
A. mepo pyiisi, MOBOPOTHBIE M HETIOBOPOTHBIE HACA/IKU
B. pyinieBble IpUBOABI, PYAEPIOCT, IUTHIPU U NOAIIUITHUKU
C. mepo pyias, MOBOPOTHBIE M HEMOBOPOTHBIE HACAIKH, PYAEPIOCT, IWITHIPU |
MOJALIMITHUKY, IeIbMIIOPTOBask TpyOa U pyJIeBbIE IPUBOJIbI

8. IIpouwntaiiTe TEKCT, BEIOEPUTE MPABMIILHBIA OTBET U 3AIMIINTE apTYMEHTHI,
000CHOBBIBAIOIIUE BBIOOP OTBETA
Pabota pysneBoro ycTpoiicTBa Ha IJIaBHOM IIPHUBOJIE JOJDKHA OBITH TIPOBEPEHA HA ...
A. cTOsIHKE
B. nosiHOM nepennem xone
C. ckopoCTH MepeaHero Xoaa, paBHOM 1/2 MakcUMalbHOI CKOPOCTHU CyaHA

9. IlpouuTaiiTe TEKCT U 3aMUIINTE Pa3BEPHYThI 0OOCHOBAHHBIN OTBET

OKkcIulyaranust cyHa HE JOIYyCKaeTcCsi, €CIM yMEHBIIEHUE IuaMeTpa SKOPHBIX Lenein
CyIOB, IpeIHa3HAUYEHHBIX IS 3KCIUTyaTallid B BOJHBIX OacceliHaX, OTHECEHHBIX K
pazpany «M-CID» npesbliaer .

10. TIIpouwuTaiiTe TEKCT M 3alHUILUTE Pa3BEPHYThHIH 000CHOBaHHBIN OTBET.
IIpy ocBUAETENBCTBOBAHUU CUCTEMBI a3PO30JIBHOIO TYLICHUS KOHTPOJIUPYHOTCS

[1K-3. CnocoOeH BBHINOIHATH MEphbl IPEIOCTOPOKHOCTH, BO BpEMs HECEHHsS BaxThl, W
HEOTJIOXKHBIE IEHCTBHS B Cilydae Mokapa Wi aBapu, OCOOEHHO 3aTPpariuBaroOIUX TOIUIMBHBIE U
MacIISTHbIE CHCTEMBI

1. IIpouwnTaiiTe TeKkcT U BbIOEpPUTE MPABUIILHBIN OTBET.
CranuoHapHble IOXKapHbIe HACOCHI MOTYT OBITh HCIIOJIb30BaHbI JIJIA ...
A. NIpyrux CynOBBIX HYXI
B. nepexaunBanus He(HTEHIPOIYKTOB
C. nmepexkauuBaHMsI CMa304HOrO Macia

2. TlpouwnTaiiTe TEKCT U BHIOEPUTE MPABUILHBIN OTBET.
Cornacio PKO pacrnosiokeHHe CTallMOHAPHBIX MOXAPHBIX HACOCOB 0€3 CaMOBCACHIBAIOIIETO
YCTPOICTBA MO OTHOIICHHUIO K BATEPIIMHUH CyTHA TOPOKHEM ...
A. TOJHKHO OBITH BBIIIIE
B. nomkHO OBITH HIDKE
C. He UMeeT 3HaYeHUSs

3. [IIpouuraiiTe TeKCT U BbIOEPUTE MPABUIIbHBINA OTBET.



CocTaB BO3IyIIHO-MEXaHUIECKON TIEHBI, CICAYIONINH ...

A. Bozayx — 9,6%, Boma — 90%, mernooOpazosarens -0,4%
B. Bo3nyx — 0,4%, Boga — 9,6%, neHoobpazosartens -90%
C. Boznyx — 90%, Bona — 9,6%, nenoodpazosatens -0,4%

4. TlpounTaiiTe TEKCT U BEIOEPUTE MPABUIIbHBIA OTBET.
Ckpy00ep B cuctemMe HHEpTHBIX Ia30B MIpeJHa3HAUCH JUIA ...
A. MpeaAOTBpallICHHA NIPOTUBOTOKA IIAPOB I'py3a
B. nonaum rasa B rpy30Bbl€ TAHKU
C. OYHCTKHU U OXJIAXKICHUS ra3a

5. TIpouwntaiiTe TEKCT U BRIOEPUTE NMPABUILHBIN OTBET.
Cucrema ad3pO30JIBHOTO MOXKAPOTYHMICHUA NTPEAHA3HAYCHa MJI JIOKAJIU3Aallu U TYHICHUA ITOKapOB

A. JIETKOBOCIUIAMEHSIIOIIUXCS M TOPIOYMX JKHJIKOCTEH, TBEPIbIX TOPIOYMX MaTepHaloB U
AIIEKTPOOOOPYAOBaHUS, B TOM YHCJIE HaXOMIAIMIErocs moj HampsbkeHHeM 10 40 kB B 3aKpBITHIX
MMOMEIIECHHIX

B. I1erkoBOCIUIAMEHSIIONINXCA ¥ TOPIOYHX >KUIKOCTEH, TBEPIABIX TOPIOYMX MATEPHAIOB H
ANIEKTPOOOOPYAOBaHUS, B TOM YHCIIE HAXOJIIIETOCs Moja HampsbkeHneM 10 40 kB B OTKPBITHIX
MMOMEIIECHHIX

C. JIerKoBOCIUIAMEHSIOIIUXCS W TOPIOYMX JKMIAKOCTEH, TBEPIABIX TOPIOYHX MATEPHAIOB B
OTKPBITHIX TOMEIICHUSIX

6. Ilpoumraiite TEeKCT, BbIOEpUTE BCE NPABUIBHBIC OTBETHI W 3aMUIINTE Pa3BEPHYTHIH
000CHOBaHHBIH OTBET.
K cucremam noBepXHOCTHOTO NOKAPOTYIIEHUST OTHOCSTCS ...
A. BOOOTYLIEHUS
B. maporymenns
C. neHoTyieHus
J1. ra30BOro TymeHus

7. TlpouuTaiiTe TeKCT, BbIOEpUTE BCE NPABWIBHBIM OTBETHl W 3aIUIINTE Pa3BEPHYTHIN
000CHOBaHHBIN OTBET.
K cucremam 06beMHOT0O NOKapOTYILIEHUS OTHOCSTCS ...
A. a3p030JIbHOTO TYIIECHHUS
B. cnipunknepHas
C. naporyuienus
[. BomoTymeHus

8. IlpounTaiiTe TEKCT M yCTAHOBUTE MOCIIENOBATEIHLHOCTh MPOXOXKICHHUS BOJIOW DJIEMEHTOB
CIPUHKJIEPHON CUCTEMBI.
A. xomnpeccop — 0alJIOH — MHEBMOLIMCTEPHA — HACOC - CIIPUHKIIEPHI
B. Hacoc — nmHeBMoOLIMCTEpHA —CIIPUHKIIEPHI
C. cipuHKIJIEpH! — THEBMOIIMCTEPHA — HACOC — OAJUIOH — KOMITPECCOP

9. TIlpouuTaiiTe TeKCT, BBHIOEPUTE BCE MPaBWIbHBIE OTBETHI M 3AMHIIUTE Pa3BEPHYTHIN
000CHOBaHHBIN OTBET.
Bo u3bexanue mpoMep3aHus OKapHBIX TPYOOIIPOBOJOB U KIIAMIAHOB HEOOXOAUMO
A. KJIamaHbl IepKaTh B OTKPHITOM COCTOSIHUN
B. knmanansl 1epkaTh B 3aKPBITOM COCTOSTHUH
C. u3 TpyOOIIPOBOJIOB CIUTH BOAY C HUKHUX TOYEK CUCTEMBI
D. nmponyTs knanansl ¥ TpyOOTIPOBOIBI BO3AYXOM



10. IIpounTaiiTe TEKCT, BBHIOCPUTE BCE MPABWIHHBIC OTBETHI M 3alMIIWTE Pa3BEPHYTHIM
000CHOBaHHBII OTBET.
Bo Bpems nepexo/ia Cy/iHa KianaHbl AaBiaeHUs/BakyyMa JODKHbBI
A. OBITh 3alIUINEHBI OT OOMEpP3aHUS
B. nmpoBepsThcs Ha CBOOOIHBIN X0/
C. neMoHTHpOBaThHCSA

[1K-34. CnocobeH IUIaHUPOBAaTh BBHIMOJHEHHE TEXHUYECKOTO OOCTYy)KMBAaHUS BKJIIOYAs
YCTaHOBJICHHbIE 3aKOHOM IIPOBEPKH U MPOBEPKHU KJ1acca CyqHa

1. IIpounTaiiTe TEKCT 1 BEIOEPUTE MPABUIILHBINA OTBET.
JlutiaM KOMaHJHOTO COCTaBa, 3aHATHIC JKCIUTyaTtamuedl u oOciyxuBanuem Ol PM

npeamnrucano B IMpeaciiax ... 4aCoOB OO0 O0TXOJa CyJHa IIPOBCACHHUC IPOBCPOK H
HCIIBITAHUA TJIaBHOT'O U BCIIOMOI'aTCJIbHOI'O PYJICBBIX IIPUBOJOB

A. 8

B. 12

C. 16

2. [IpounTaiiTe TEKCT U BHIOEPUTE MPABUILHBINA OTBET.

[Ipeanucano npoBeAcHUE YUCHUN HEMOCPEICTBEHHO B PYMIIEILHOM MOMEIIEHUU O]
PYKOBOJCTBOM KallWTaHa CyJHAa HE PEKe YeM pa3 B ... Mecsla YUYEHHI 110 aBapuitHOMY
VIPABIEHUIO pYyJeM C LEeNbl0 OTPabOTKU JEHCTBUI IO YIPaBICHUIO CYJHOM B
ABapUIHBIX YCIOBUSX.

A.3

B.5

C.6

3. IlpounTaiiTe TEKCT U BHIOEPUTE IPABUIHHBIA OTBET.
Bo Bpems xona cynHa BaxXTEHHBIH MEXaHUK, NMPHUHUMAs BaxTy, 00s3aH OCMOTpPETh
PYMIIETIbHOE TOMEUIEHHE U PYJIEBYIO MAIllMHY, @ BaXTEHHBI MOTOPUCT (MAILIMHUCT)
JIOJDKEH OCMAaTpHUBAaTh UX ... pa3a 3a BaxTy.
A. nBa
B. tpu
C. getbipe

4. IIpounTaiiTe TEKCT U BbIOEPUTE IPABUIILHBIN OTBET.

IIpu ocmoTpe pyMHENbHOrO TIOMEIIEHUs cieayeT oOpaliaTh BHHMMaHUE Ha
TEMIEPATYPY, KOTOpasi B 3MMHEE BPEMSI JI0JIKHA ObITh HE HUXKE ...

A.-5°C

B. 0°C
C. 5°C

5. [IpounTaiite TEKCT U BbIOEPUTE MPABUIBHBIA OTBET.

CpaOaTbIBaHHE CTOIIOPHBIX XPAMTOBUKOB I'MIpo3aMKoB B DI’ PM obecnieunBaer ...
A. YyCKOpPEHHYIO NIEPEKIANKY PYJIs

B. HEBO3MOXXKHOCTH PabOTHI BTOPOTO HACOCa B PEKUME THAPOMOTOPA

C. orcyTcTBHE yTeuek paboueit KUIKOCTH

6. [IpounTaiiTe TeKCT, BEIOEPUTE BCE MPABUIIBHBIE OTBETHI U 3AIUIINTE Pa3BEPHYTHIH

00OCHOBAHHBIN OTBET.
[Tpu moAroToBKe K IEHCTBUIO, TPOBEPKAX U UCHBITAHUSX PYJIEBBIX MAIIUH CIETYET
oOparaTh 0c000€ BHUMaHWE Ha CJIeYIOIIee:
A. JIErKOCTh TIPOBOPAYMBAHUS BPYYHYIO BAJIOB HACOCOB PETYJIHUPYEMON TOJIAYH TIPH
WX HYJICBOM 3KCIICHTPHUCHUTETE
B. ypoBHM paboueil )KuAKOCTH B pacIIMPUTEIbHBIX OaKax



C. noJsioxeHue nepa pysns

7. IlpounTaiite TEKCT, BHIOEPUTE BCE MPaBUIIbHBIC OTBETHI U 3aMUIIUTE Pa3BEPHYTHIM

00OCHOBAHHBIH OTBET.

[Toce OKOHYaHMs IIBAPTOBBIX ONEPALUMN M CHATUSA I'OTOBHOCTH, PYJEBYIO MAIlMHY
HaJI0 OCTAaHOBHUTh U OCMOTPETh, 00paTUB 0COO0E BHUMAHUE HA ...

A. oTcyTcTBHE TIEDErneBa paboueil JKUIKOCTH

B. orcyTcTBHE BHEIIHUX yTeUeK pabodeid )KUIKOCTH

C. HeliTpanbHbIE (CpEHUE) MTOJIOKEHUS YIPABISIOLUX OPraHOB CUCTEMbI YIIPABIICHUS
U HaCOCOB

8. IlpounTaiiTe TEKCT, BEIOEPHUTE BCE MPABUIIBHBIC OTBETHI U 3AIUIINTE Pa3BEPHYTHIH

000CHOBaHHBII OTBET.

[Toxazarensimu kadectBa peryiaupoBanus I’ PM sBistorcs

A. HauOoJibIIast TOYHOCTb YCTAHOBKHU PYJIs B 33JJaHHOE MOJIOKEHUE
B. MuHMManbHOE paccoriacoBaHue HYJIEBBIX MOJOKEHUN HACOCOB
C. TpeOyemMble YIIIbl IEPEKIaJKU PyJIeBOr0 OpraHa

9. [IpounTaiiTe TEKCT U 3aMUIINUTE Pa3BEPHYTHIH 0OOCHOBAHHBII OTBET.

Haubonpiias TOYHOCTH YCTAaHOBKH pyJisi B 3aJaHHOE IOJIOKEHHE, OIpeaessemMas
Pa3HOCTHIO 33/IaHHOTO (HA MOCTY YyIpaBieHus) U (pakTHUecKoro (Mo 1IKajie pyJaeBoro
IIPUBO/IA) YTJIOB MEPEKIAJKH COCTABIISIET

10. IIpounTaiiTe TEKCT U 3aNHIIUTE PA3BEPHYTHI 00OCHOBAHHBIN OTBET.

MuHuMallbHOE  paccorlacOBaHME HYJIEBBIX IIOJIOKEHHUH IpU  MEPEKIHOYCHUSIX

neiictByromux HacocoB DI'PM ne Gounee
[1K-37. Crioco6eH ocylecTBIATh pa3paboTKy SKCILTyaTallMOHHOM TOKYMEHTALUU

[IpounTaiiTe TEKCT ¥ BHIOCPUTE IPABUIIHHBINA OTBET.
1. Tlox MexaHWYECKUM CIIOCOOOM OUYMCTKH CTOYHBIX BOJI TOHUMAETCH ...
A. OTZeNIeHHEe KPYIHBIX 3arpsA3HUTENEH € MOCIENYIOIUM UX U3MEIbYEHUEM
B. ouncrtka, ocCHOBaHHasi Ha MPOITYCKaHUU YEPE3 IIEKTPOJIUT MOCTOSTHHOTO TOKA C
MTOMOIIBIO TIOTPYKEHHBIX JIEKTPOJIO0B
C. ucmapeHue CTOYHBIX BOJI C IPEIBAPUTEILHBIM U3MENIbUEHUEM 3arps3HUTENIeH

[IpounTaiite TeKcT U BRIOEpPUTE MTPABUIIbHBIN OTBET.
2. MexaHu3M npoliecca KOAJIECeHIINN 3aKII04aeTcs . . .

A. B U3BJI€UEHUH U3 He(TecoaepKaLINX BOJ YaCTHI] He(PTENPOIYKTOB ITy3bIpbKaMHU
BO3/yXa, BCIUIBIBAIOIIMMH Ha TOBEPXHOCTh

B. B TOM, 4TO uacTHIbl HE(TEHPOIYKTOB MpPU KOHTAKTE C MOBEPXHOCTHIO (DUIBTpa
3aKPEIUISIIOTCA Ha HEM, YBEIIMYHUBAKOTCA B pa3MepPax U BCILIBIBAIOT

C. B TMOIJOUIEHWM  JUCHEPCHBIX  YacTUI] HE(PTEeNpOaAYKTOB  MOBEPXHOCTBHIO
aJICOPOITMOHHOTO MaTepuasa

[IpounTaiite TekCcT U BIOEpPUTE MTPABUIIbHBIN OTBET.
3. i cxuraHus TBEpJOro Mycopa Ha CyAax HCIOJIb3YIOTCS ...
A. ckpy00ep
B. anextpokoarymnstop
C. uHCHHEpaTop

[TpounTaiiTe TEKCT M BBIOEpUTE IPABUIILHBIN OTBET.
4. CornacHO TpeOOBaHUSAM CaHUTApHBIX MpaBui P®, Konu4yecTBO B3BEUICHHBIX BEIIECTB B
CTOYHBIX BOJIaX HE JOJHKHO MPEBBIMIATS ...MI/JI
A. 10
B. 50
C. 75



[TpounTaiiTe TEKCT U BIOEpUTE MPABUIBHBIN OTBET.
5. Cornacuao tpedoBanusm MAPIIOJI 73/78 ocrarouHoe coaepkanue HepTEMpOAYKTOB B
OYMINEHHON BOJIE COCTABIISIET HE OoJiee ... MI/J
A5
B. 10
C.15

[IpounTaiiTe TEKCT U BHIOEPHUTE MPABUILHBIN OTBET.
6. B pesymnbraTe ocMoca ABM)KEHHE MOJIEKYJ BOZBI UYepe3 MOJYyHEIPOHHUIIAEMYI0 MeMOpany

A. OyneT HampaBJ€HO CIipaBa HaJIEBO B. Oyner nampaBieHO clieBa HampaBo C.
OTCYTCTBYET

[Tomympomarae Mad MeMbpada

PacTeEOp © EzKOE
KOHIERTp arHedt coned

7 T
= '.'I
E 4y

1

PacTeop ¢ BRICOKOH /r” o0
KOHIEHET]H AlTHEH COJIEH
7. IlpouuTaiiTe ~TEKCT W  YCTAaHOBUTE TMOCIEAOBATEIbHOCTh  METOAOB  OYHCTKHU
He(TeCOIepIKaINX BOJ B CYIOBBIX YCTAHOBKAX
A. ancopOuus - KoaneclueHUUs - TPaBUTAlIMOHHOE OTCTauBaHue — (IoTamus
B. ¢dnoTamus - ancopOums - KoanecueHus - FPaBUTAIMOHHOE OTCTAauBAHUE
C. rpaBUTaIIMOHHOE OTCTauBaHKE — (IIOTAIMS — KOAIECHEHIUS — afcopOuus

8. IIpounTaiiTe TEKCT M 3aUIINTE Pa3BEPHYTHI 0OOCHOBAaHHBIN OTBET.
[Ipu otkauke Oamtacta C 3aMmepliell MOBEPXHOCTBIO CYIIECTBYET BIOCIEICTBUU
BEPOSITHOCTH .

9. TIpounTaiiTe TEKCT U 3aMUIINTE Pa3BEPHYTHII 0OOCHOBAHHBII OTBET.
B apkTHueckux YCIOBHSX BO BpeMsi Mepexoja TaHKepa KJIalaHbl [aBlICHUs/Bakyyma
JOJIKHBI

10. IpounTaiiTe TEKCT M 3aNMIINTE PA3BEPHYTHIH 0OOCHOBAHHBINA OTBET.
[Tpu nutaBaHuM B paiioHax ¢ HU3KOH TeMnepaTypoil Hapy»KHOTO J1J1s1 000rpeBa
PYMIIEJIBHOT'O OTJIEJIEHUS M MacJla B pyJIEBOM MalllnHE HEOOXOMMO .

[1K-55. CrtocoOeH BBITTOTHUTH TEXHUUECKOE 00CTY)KHBAaHNE U PEMOHT CY/IOBBIX MEXaHU3MOB H
000opyI0OBaHUS

1. TIpounTaiiTe TeKCT U BBIOEPUTE IPABUIIBHBIN OTBET.
B yrunm3annoHHONW BaKyyMHON BOJOOINPECHUTENBHON YCTAaHOBKE KUIIEHHE U MCIApEHHE
3a00pTHOM BOJIBI IIPOUCXOMUT 3a CYUET ...
A. aneKkTponosorpesa
B. cuctemsl oxiakieHUs TJ1aBHOTO JBUTATENS
C. akKyMyJnaTOpa TEIUIOThI

2. TlpouwnraiiTe TEKCT U BbIOEPUTE MPABUIILHBINA OTBET.
Hawnnyumasgs ouncTka Macia gocturaercs Hpu "ONTHUMaIbHON" NPOM3BOAUTEIBHOCTH



cenaparopa, IpuOJU3UTEIHHO PABHOM ... OT MaKCUMaIbHOM
A. 10%
B. 30%
C. 50%

[IpounraiiTe TEKCT U BEIOEPUTE MPABHIILHBINA OTBET.

B omnpecHUTENBHBIX YCTAHOBKAX C MCIIOJIb30BAaHHEM OOpaTHOrO OcMOca 3a0OpTHast BOJA
MIPOXOUT Yepe3 MeMOpaHy MO JaBICHUEM ...

A. IpeBBIIAIOIINM OCMOTHYECKOE

B. paBHBIM OCMOTHYECKOMY

C. MeHbIIE 0CMOTHYECKOTO

[IpounTaiiTe TEKCT U BHIOEPUTE NMPABUIBHBINA OTBET.

[Ipu cemapupoBaHuu OOBOJHEHHBIX COPTOB TOIUIMBA CEMAPaTOp TapeinbyaToro THUIA
COOMPAIOT KaK ...

A. xnapudukarop

B. nypudukarop

[IpounTaiiTe TEKCT U BRIOEpUTE MPABHILHBIN OTBET.

[Ipu mamoMm pamameTpe peryJupoOBOYHOM IMIAiiObI B cemaparope TapeinbuaToro THIIA
("HEeHUTpaIbHBIA CIION" CMEIIAeTCs K OCH BpaICHU) ...

A. BoJla IONIaaeT B YUCTOE TOILJIUBO

B. nmpoucxoaut nepenus TOIIMBA BMECTE C OTCENIAPUPOBAHHOM BOIOU

C. pabota cenapaTopa npekparaercs

IIpounTaiiTe TEKCT, BIOEPHUTE BCE MIPABUIIbHBIE OTBETHI U 3aIIUIINTE PA3BEPHYTHIM 000CHOBAHHBIH
OTBET.
Jnst ynaneHust BOAbI UM YKCTOTO TOIUIMBA B CEMAapaTOpe TAPEIbYaToro TUIMa UCHOJIb3YIOT

A. Hacocsl
B. HanopHeIe TUCKH
C. nBM>KEHHE KHUIKOCTH CAMOTEKOM

[IpounTaiiTe TeKCT, BEIOEPUTE BCE MPABUIIEHBIE OTBETHI U 3AIUIITUTE Pa3BEPHYTHII 000CHOBaHHBIN
OTBCT.

[Ipu ouepenHOM OCBUIETEIHCTBOBAHWU JOJKHA OBITH TpOU3BEIEHA Ae(PEKTOCKOMUS
OTBETCTBEHHBIX JI€TaJIEH cernaparopa ...

A. xopnyca 6apabana

B. rapenok

C. Kopryca 37eKTpoABUTaTENs

8. IIpounTaiiTe TEKCT, BBHIOEPUTE BCE MPABIJIBHBIE OTBETH W 3alHIIUTE Pa3BEPHYTHIN
000CHOBaHHBIN OTBET.

B oskcmmyatanmoHHoM pexume pabouMii BaKyyM B YTHJIM3AI[MOHHOM BaKyyMHOM
BOJIOOIIPECHUTEIBHON YCTAHOBKE IIOIIEPKUBACTCS 3a CYET .

A. KOHJEHCAllK Tlapa B KOHJAEHCATOPe

B. paboTsl BoJOCTpYIHOTO 33KEKTOpa

C. paboTbl BaKyyMHOT'0O BOJIOKOJIbLIEBOTO Hacoca



9. IIpoumTaiiTe TEKCT, BBIOEPUTE BCE MpPABUILHBIE OTBETHl W 3AMMIIUTE Pa3BEPHYTHII
000CHOBaHHBII OTBET.
Jnst cynoB, npeaHa3HAYSHHBIX JUIA AKCIUTyaTallid B YCIIOBHSIX HHU3KHX TEMIEpaTyp,
NPUMEHSIETCS CIIEAYIOIIee: epe MPUXO0I0M B TIOPT ...
A. TomKHO OBITH IPOBEPEHO CBOOOTHOE BpallleHNe Opammuieit
B. 00a sIKOpst TOIKHBI OBITH MPUCITYIICHBI
C. 00a KOst TOJKHBI OBITH OT/IAHBI

10. IlpounTaiite TEeKCT, BHIOEPUTE BCE NPABWIBHBIE OTBETHI W 3ANHIIUTE Pa3BEPHYTHIH
000CHOBaHHBII OTBET.
[MTanyOHBIE MeXaHW3MBI B  apPKTHYECKUX  YCIOBHUSX  JIOJDKHBI  0OECIeYMBaTh
paboTOCIIOCOOHOCTH TIPH ...
A. TOHMKEHHOM BS3KOCTH JKUJIKOCTEH
B. moBBIIIIEHHOH BI3KOCTH KUIKOCTEN
C. obneieHeH ¥ CKOTIJICHUH CHETa

ITK-57. CriocoOeH YuTaTh CXEMBI TPY6OHpOBOI[OB, TnAPaBIMYCCKUX U THCBMATHUYCCKUX CHCTEM

[TpounTaiite TEKCT U BBIOEPUTE MTPABUIIBHBIN OTBET.

1. Ilox nmoTpeOGHBIM HAIOPOM HACOCAa MOHUMAETCH ...
A. reoMeTpuyeckas BbICOTa MOIbEMA KHUIKOCTH
b. IMMOTCPHU HAIlOpa HA ITPEOAOJICHUC COITPOTHUBIICHUC TPCHUA U B MCCTHBIX COIIPOTUBJICHUAX
B. cymMMa reomeTprueckoii BBICOTHI TOIBEMA KUAKOCTH U IIOTEPh HAIOPa Ha IIPEO0/10JICHHE
COIIPOTUBJICHUEC TPCHHUA U B MCCTHBIX COIIPOTUBJICHUAX

[IpounTaiite TekcT U BEIOEpPUTE MTPaBUIIbHBII OTBET.
2. TlocnenoBarenbHOE COEAMHEHHE HACOCOB IPUMEHSETCS ISl YBEJIUYEHUS ...
A. Hamopa
b. mogaunu
C. Hamopa ¥ mojgauu

[IpounTaiite TekcT U BIOEpUTE NTPABUIILHBII OTBET.
3. IlapamienbHOe coelMHEHNE HACOCOB OOBIYHO MPUMEHSETCS JJIsl YBEIUUCHHUS. . .
A. Hanopa
b. nogaun
C. Hamopa ¥ mojga4u

[IpounTaiite TekcT U BbIOEpUTE PABUIBHBIN OTBET.

=

4. Ha pucyHKe IpeJICTaBJIEH ...

A. Hacoc HeperyaupyeMsblii
b. xnanan npenoxpaHUuTEIbHBIN
C. npoccenp

[TpounTaiiTe TEKCT M BHIOEPUTE MPABUIBHBIN OTBET.

5. Ha pucyHnke nokazaHo ycIOBHOE 00O3HAuUEHHUE ...



A. Hacoca peryimpyemoro
b. rugpoMoTopa HeperynupyeMoro
C. ruzpoMoTOpa peryimpyemMmoro

6. HpO‘IHT&fITG TEKCT U YCTAHOBUTE ITOCIICA0OBATCIbHOCTD.

HpI/I 3aKPBITHIX KilallaHaX ) XUAKOCTb ABHXKCTCA 4C€PE3 DJIEMCHTHI ...

’1|Klll

KOI M
H1

X KO2

T
i
HNIE]

L |6

A.Hl -M-HI1
b. HI — KII1 - KII2 -M - Hl1
C. HI — KIIl - KOI1- KO2-M - H1

7. IlpounTaiiTe TEKCT, BBIOEPHUTE MPABWIIBHBINA OTBET M 3aIUILINTE apTyMEHTHI,
000CHOBBIBAIOIINE BEIOOp OTBETA

[IpuMeHeHne perynupyemMbIX HacoCa M THIPOMOTOPA TTO3BOJISET. ..

A. pacmMpuTh TUana3oH peryJupoBaHus YaCTOTHI BPAIlEHHS U MOMEHTA, pa3BUBAEMOT0
THJIPOMOTOPOM

B. u3bexartpb yreuek pabouelt )KuaKOCTH

C. paboTath IpH OTpULIATENBHBIX TEMIIEPATYPAX

8. IlpounTaiiTe TeKCT, BRIOEPUTE MPABUIIHHBIN OTBET U 3AIHUIIUTE apTyMEHTEHI,
000CHOBBIBAIOIIHME BEIOOp OTBETA.

Ha npencrasnennom rpaguke yuactok BC cooTBeTcTByeT ...
F=
Van

eg=1

M- F
Harpy3ounble xapakTepUCTHKHU PH 0OBEMHOM peryJIMpOBaHUH
A. yCKOPEHHOMY JIBUKEHUIO BBIXOJHOIO 3BEHA
B. paboTe npe1oxXpaHuTENbHOrO KianaHa

C. HenonyctuMoi Temrieparype paboueit )KUIKOCTH

9. IlpounTaiiTe TEKCT U 3alUILINTE Pa3BEPHYTHIH 00OCHOBAHHBINA OTBET.



YcTaHoBKa Apoccens B MPUBEISHHONM cXxeMe HeoOxoauMma st .
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10. IIpounTaiiTe TEKCT U 3aMUIIATE PA3BEPHYTHII 0OOCHOBAHHBIN OTBET.
[TapamienpHOE COEIMHEHUE APOCCENs B IPUBEJCHHON CXEME MTO3BOJISIET .

[TK-63. CriocobeH ycTtaHaBIMBaTh MPUYMHBI OTKA30B CYJ0BOr0 000py10BaHMsI, ONPENEIATh U
OCYILIECTBIIATH MEPONPUATHS 110 UX MPEJOTBPAIIECHUIO

1. TlpouuTaiiTe TEKCT U BBIOEPUTE PABUIBHBII OTBET.
[Tonaua perynampyemMoro akcHaabHO-IIOPIIHEBOTO Hacoca (CM. pUC.) U3MEHSIETCS 3a CUET
WU3MEHEHUH ...
A. mnameTpa TIyHXepoB 5
B. miomamm oxon 9, 10
C. yrma y yCTaHOBKHM HaKJIOHHOTO JHMCKa



2. IlpouunTaiiTe TEKCT U BBIOCPUTE NMPABUIILHBIN OTBET.
[Tonaua perynupyeMoro paauaibHO-IMOPIIHEBOr0 Hacoca (CM. pUC.) U3MEHSIETCS 33 CUET
U3MEHEHUH ...
A. nuameTpa IUTyHXXEepOoB 2
B. nnomanu oxon 7, 8
C. 3KCleHTpHUCHUTETA

3. IIpouwnraiiTe TEKCT M BEIOEPUTE MPABHILHBINA OTBET.
BenencrBue paccorinacoBaHus HYJIEBBIX ITOJIOKEHUN HACOCOB TMIIPABIMYECKON PyJIEBOU
MalllMHBI 3aMeUICHHAs TIEPEKIaiKa PYJsi COOTBETCTBYET CXEME ...
A a
B.©6
C.B

q,=4, 1,79, =%
1, q, q, q, q, q,
1 2 | 2 1 2
- - -
d 0 B

4. TlpouuTaiiTe TEKCT U BHIOEPUTE MPABUIBHBINA OTBET.

CynoBasi KOHACHCALMOHHAsI YCTAHOBKA COCTOUT U3 ...

A. KOHJEHcaTopa, BAaKyyMHOIO YCTPOMCTBAa, KOHJEHCATHOIO M LHPKYJIALHMOHHOTO

OXJIaXIAIOIIEr0 HACOCOB, CUCTEM TPYOOIIPOBOJIOB

B. xonzaeHcaropa, BAKYyMHOI'O YCTPOHCTBA, CUCTEM TPYOOIIPOBOJIOB

C. KoHJeHcaToOpa, BaKyyMHOTO YCTPOMCTBa, KOHAEHCATHOTO HAcoCa, CHCTEM
TpyOOIIPOBOIOB




5. TIpouwnraiiTe TEKCT U BHIOEPUTE MPABHIBHBINA OTBET.
[ToHnxeHue naBiIeHUsT HUKE aTMOC(HEPHOTO B KOHJICHCATOPE CYI0BOM KOH/ICHCAIMOHHOM
YCTaHOBKH IIPOMCXOJUT 3a CYET TOr'O, YTO ...

A. map HarpeBaercs 1 00bEM €ro YBeIMYHBACTCS

B. nap xonnencunvercst 1 00beM €ro YMEHbIIACTCS
C. paboTaer cyn0Basi X0JIOAUIbHAS yCTAaHOBKA

6. Ilpoumraiite TEeKCT, BBIOEpPUTE MPABHIBHBIA OTBET W 3allUIIATE Pa3BEPHYTHIH
00OCHOBAHHBIH OTBET.
[Ipu paGoTe nOBYX XOpOIIO OTPETYIUPOBAHHBIX HACOCOB THUIPABIMYECKOW pyJIeBOU
MaIMHBI T0Ja4a pabodeil )KUIKOCTH K PyJCBOMY IMPUBOY OCYIIECTBIISIETCS IO CXEME ...
A a
B. 0o
C.B

q,=4, 9,749, 9,=49,
- - P
q, q, d, q, q, q,
1 2 i 2 i 2
e e -4
d v} BE

7. TlpouuTaiiTe TEKCT BbIOEPUTE MPABWIbHBI OTBET M 3alULIMTE Pa3BEPHYTHIN

000CHOBaHHBIN OTBET.

BcenenctBue paccoriiacoBaHUSI HYJICBBIX IMOJIOKCHHH HACOCOB THAPABIMYCCKON pyJIeBON
MAaIIMHBI paboyas )KUJIKOCTh K PYJIE€BOMY NMPUBOAY He OyaeT mocTymnarh mpu paboTe Mo
CXEME ...

A. a

B.0

C.B

q]:qz q]_ql q]:ql
—€ —€ -
1 2 i 2 i 2
e e o -4
a 0 B

8. IlpouwmraiiTe TEKCT, BHIOEpUTE BCE NpPABUIBHBIC OTBETHI W 3aIlUIINTE Pa3BEPHYTHIH
00OCHOBaHHBIH OTBET.
B konzeHcatop cynoBoil KOH/IEHCAIIMOHHOM YCTaHOBKH MOCTYIAET BO3AYX. ..
A. BMecTe ¢ 0TpaOOTaBIINM MTaPOM
B. uepe3 HEMIOTHOCTH COETMHEHU I
C. HeoOxoMMBI 1 pabOThI KOH/AEHCATOPa




9. IIpouwnTaiiTe TEKCT M 3aMHIIUTE PA3BEPHYTHI 0OOCHOBAHHBIA OTBET.
[Ipu coBMECTHOM yAalIeHUH CMECH BO3/yXa M KOHJIEHCATa U3 KOHJIEHCATOpa TeMIlepaTypa
KOHJIeHCAaTa .

10. IIpounTaiiTe TEKCT M 3aMUIINTE Pa3BEPHYTHI 0OOCHOBAHHBIN OTBET.
[Tpu paznenbHOM yIajieHUH CMECH BO3/lyXa U KOHJIEHCATa U3 KOHACHCATOpa JOCTUTAeTCs



	,
	где k1 – коэффициент, учитывающий силы, действующие на судно при его постановке на якоря; принимается по данным или определяется путем расчетов по формулам, указанным в табл. 1, 2;
	k2 – коэффициент, учитывающий требования к якорному снабжению, обусловленные разрядом бассейна плавания, определяемый путем расчетов по формулам, указанным в табл. 3.
	Характеристика снабжения, м2, вычисляется по формуле
	,
	где L, B, H – конструктивные размерения судна‚ м;
	k – коэффициент, назначаемый в соответствии с указаниями;
	l – длина отдельных надстроек и рубок‚ м;
	h – средняя высота отдельных надстроек и рубок‚ м.
	Таблица 1
	Значение коэффициента k1

	где a – коэффициент, равный:
	Значение коэффициентов b и с

	где Мя – масса якоря, устанавливаемого на судно, для которого предназначается якорная цепь, кг;
	c, d, e и f – коэффициенты, которые для якорных цепей с распорками выбирают по табл. 5;
	для якорных цепей без распорок, мм,
	Нормы снабжения коллективными спасательными

	На судах классов «М-СП», «М-ПР», «О-ПР», «М» и «О», должны быть предусмотрены дополнительные спасательные жилеты в рулевой рубке и машинном отделении для вахтенного персонала в количестве, равном численности персонала одной вахты.
	где K – коэффициент: для пассажирских судов K = 0,012, для грузовых – K = 0,008;
	L, В, Н – главные размерения судна, м.
	Количество пожарных насосов

	Каждый стационарный пожарный насос, кроме аварийного, должен иметь подачу, равную не менее 80% общей требуемой подачи, деленной на требуемое количество пожарных насосов, но не менее 25 м3/ч.
	В системе газового тушения допускается использовать следующие огнетушащие вещества:
	– CO2 – углекислый газ;
	– инерген (IG-541) – газ, содержащий 52% азота, 40% аргона, 8% углекислого газа;
	– газовые огнетушащие составы, соответствующие требованиям законодательства Российской Федерации в области пожарной безопасности.
	Состав воздушно-механической пены, следующий …
	А. воздух – 9,6%, вода – 90%, пенообразователь -0,4%

