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1 IlepeyeHb IUIAHUPYEMBIX Ppe3yJbTATOB OOY4YeHUS] 1O JAUCHUILIAHE
(MOayJII0), COOTHECEHHBIX € IJIAHMPYEMBIMH pe3yJbTATAMH OCBOCHUS
o0pa3oBaTeIbHON POrpaMMbl

1.1 I]enu oucyunnunvt

Kypc «CynoBble BcrioMorareiabHble MEXaHHU3MbI, CHCTEMBI U YCTPONCTBa»
ABIISIETCS CHICIIHAIbHBIM, OJTHUM W3 0a30BBIX MPU MOJITOTOBKE HHKEHEPOB.

[lenp AMCUMIUIMHBI — JaTh HEOOXOAHMMBIE 3HAHUS IO YCTPOMCTBY,
Ha3HAYEHUIO, MPUHLMIY JEHUCTBUSA M OKCIUIyaTallMOHHBIM IIOKA3aTEIsIM CyJOBBIX
BCIIOMOTATEJIbHBIX MEXAHU3MOB, BXOISAIIMX B CYZOBBIE CHCTEMBI M YCTPOMCTBA, a
TaKKe JaTb HEOOXOJUMBbIE 3HAaHHWS MO TUApPONEpenadyaM M MNPUMEHEHHIO
TUAPOIPUBOJIA B CYTOBBIX CUCTEMAX U YCTPOUCTBAX.

3ajaya JUCUMIUIMHBI — J1aTh CTYJIEHTY HAaBBIKM BbIOOpa BCIIOMOTraTENIbHBIX
MEXaHU3MOB [UI CYZOBBIX CUCTEM U YCTPOWCTB, @ TAK)KE YTCHHS IMPUHLUIIAAIBHBIX
TUAPABINYECKUX CXEM, B TOM YHUCIIE CXEM IHAPOIPUBOJIOB.

1.2 Ilepeuens ghopmupyemvix KomnemeHyui

B pesynbprare ocBoenns aucumiuinHbl b1.B.13 «CymoBsie BcriomorareibHbIe
MEXaHHU3MbI, CUCTEMbI U YCTPOMCTBA» y 00yYaromerocs JOJBKHBI C(HOPMUPOBATHCS
CICAYIONIME KOMIIETEHIIMM, BBIPpAXKEHHBIE, KaK 4YacTb pe3yJibTaTa OCBOCHUS

oOpazoBarenbHOM MporpaMmbl (nanee — OIl):

1.2.1 O0mekynbTypHbie KOoMneTeHuu (YK):
Hucyunauna ne ghopmupyem ynueepcanvhvie KoMnemeHyuu

1.2.2 O6menpodeccuonansubie komneteHmu (OI1K):
Hucyunnuna ne ghopmupyem obwenpogheccuonanbHvle KomnemeHyuu

1.2.3 IIpodeccuonanbusie kommnerenmu (I11K):

Komnerenuus dTanbl Ilepeyennb MiIAHUPYEMBIX
¢opmupoBanus pe3yJ1bTaTOB 00y4eHHs 10
KOMIETEHHH AUCHHIIHHE
Hudp Conep:xanue I 1o |IjiIv
IK-32 Crniocoben X 3HaTh:
OCyIIeCTBJIATH nmpaBujia W o0namaeTr  HaBBIKAMH
HOAroTOBKY, OCYILIECTBICHUS MOJrOTOBKH "
JKcnIyaTanmio, SKCIUTyaTallil  CHCTEM  YIPAaBJIEHUS
oduapysenue BCIIOMOTaTeIbHBIMH MeXaHU3MaM
HEUCIPABHOCTECH H
M€EpbI, HeOﬁXOZ]I/lele Ymers:
g — OCYILECTBIISATh MOJITOTOBKY u
NpUYHHEHHS IKCILTyaTaluio0 CUCTEMaMH yIIPaBICHUS
NOBpeKAeHUii BCIIOMOTaTeIIbHBIMH MEXaHH3MaM




cJaeayrimum B.Tla[[eTb: MCEpaMu 110

MeXaHu3MaM u NPEAOTBPALLIEHUIO MIPUYMHEHUSA
cucremMam MOBPEXJICHUI CHCTEMaM YIIPaBJICHUS U
YIpaBJICHHsT: L BCIIOMOTaTEIbHBIM MEXaHU3MAM

I'naBHBI ABMTraTeNb U
CBAI3aHHbIE C HHM
BCIIOMOraTe/ibHble

MEXAHU3MBbI; 2.
ITapoBoii koTen wu
CBAI3aHHbIE C HHM

BCIIOMOTaTeJIbHbIE
MeXaHU3MbI "
napoBble CHCTEMBI; 3.
BcnomorareabHble
nepBUYHbIE
JABUraTeJIn "

CBSI3aHHbIE C€ HHUMH
cucrembl; 4. Jlpyrue
BCIIOMOraTeJbHbIE
MEXAHHM3MbI, BKJIIOYasi
CHCTEMbI OXJIAKIEHHS,
KOHAUIIMOHUPOBAHMN 5
BO3IyXa "
BEHTHWJISAINH

2 MecTo nMCHUNJIMHBI (MOXYJIS]) B CTPYKTYpe 00pa30BaTe/ibHOI MPOrpaMMbl

JuctumniarHa (MOIYJIb) pealn3yeTcsl B paMKax BBIPMATUBHOM 4acTu

(6a30B0i1, BApHATHBHOH HITH
(haxkyIbTaTUBHOMN)

OCHOBHOM Mpo(eccuoHabHOI 00pa30BaTeIbHON MPOTPaMMBI.




3. O0bem auCUMIVIMHBI (MOAYJS) B 3a4YeTHBIX €IMHHUIAX (3.€) € YKAa3aHHEM KOJMYeCTBA aAKaJAeMUYECKMX HJIN
ACTPOHOMMYECKHX YACOB, BbIIEJIEHHBIX HA KOHTAKTHYI0O padoTy 00y4alonuxcs ¢ npenojaasaresieM (1o BUAaAM y4eOHBIX
3aHSATHII) 1 HA CAMOCTOAITEJIbHYIO Pa00Ty 00y4AKOIIMXCS

s 3a04YHOU dbopmbl 0O0yUEeHUS:
(04HOM MM 3a04HOIT)
Bcero yacos Kypc 4
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4 Copepxkanne IMCUMIUVIMHBI (MOAYJs), CTPYKTYPHPOBAHHOE M0 TeMaM
(pa3genaM) ¢ yka3aHWeM OTBEJICHHOI0 HAa HHUX KOJHYECTBA aKaAeMHUYeCKHX
YacoB M BUAOB Y4eOHBIX 3aHATHH

4.1 Pazoenvl u memovl Oucyunaunsl (Mooyss) u mpyooemKocms o 6U0AM y4eOHbIX
3aHaAmMuil (6 aKademuueckux 4acax):

Pasaennl 1 TEMbI Buabl yueOHbIX 3aHsATHI, BKIIOYass CP
Ne JUCHMTIJINHBI Jlek Jlab 11 CP

(mMoztyst) oJ]3]J]o]3]J]o]3]o0]S3
4 xypc
1 JlnHamMuyeckue HacoChl M HacOChl TpeHus. BeHTUIaTOphI
OOmue cBeAcHHS O
CYJIOBBIX HAcOCax 1 2
BEHTHJIATOPaX
W3 HUX, B
WHTEPaKTUBHOU

hopme

1.1

Hanop
LIEHPOOEIKHOTO 1 2

Hacoca
1.2

U3 HUX, B
WHTEPaKTUBHOU
hopme
XapakTepuCTUKU
LEHTPOOEKHBIX 1 2 2
HAacoCOB

1.3

U3 HUX, B
UHTEPaKTUBHOU
hopme
Koapduunent
OBICTPOXOAHOCTH 2
JIOTIACTHBIX HACOCOB
U3 HUX, B
UHTEPaKTUBHOU
dhopme
KoHcTpykTHBHBIE
THUIIBI
LEHTPOOEKHBIX 1 2
HAaCOCOB.
[IpuMeHeHue
U3 HUX, B
UHTEPaKTUBHOU
hopme
KaBurarmsg B
LEHTPOOEIKHBIX
1.6 | Hacocax. OceBas
chiIa

1.4

1.5

13 HUX, B




Pa3gennbl 1 TeMBI
JTUCIHHUIIINHEI

(MoayJin)

Buabl yueOHbIX 3aHsTHI, BKIIOYass CP

Jlek JIao

[0) 3 [0) 3

[0)

3

3

UHTEPaKTUBHOU
hopme

1.7

OceBbIe HACOCHI

U3 HUX, B
WHTEPaKTUBHOU

hopme

1.8

Hacocsl TpeHus

U3 HUX, B
WHTEPaKTUBHOU

hopme

1.9

BenTtuisitopsl

W3 HUX, B
WHTEPAKTUBHOU

dhopme

Cy,HOBBIe CHCTCMbI

2.1

CocTaBHEBIE YaCTH.
TpybomnpoBoas! u
apMarypa

U3 HUX, B
WHTEPaKTUBHOU

hopme

2.2

XapakTepucruka
TpyOoOImpoBoIa.
Br16op Hacoca aiis
CETH

U3 HUX, B
UHTEPaKTUBHOU

dhopme

O6bemMuble Hacochl. ['uap

onepenayu. [lopm

HCBBIC

KOMIT

3.1

POTOpHLIe HaCOCBbI

U3 HUX, B
UHTEPaKTUBHOU

dhopme

3.2

PoropHo-
ITAaCTUHYATHhIC
TUAPOMAIIUHBI.
Bomoxkomb1ieBeie
HaCOCHKI

U3 HUX, B
WHTEPaKTUBHOU

dbopme

3.3

[TopuineBsie n
pOTOpHO-
MTOPIIHEBBIE HACOCHI

13 HUX, B




Pa3gennbl 1 TeMBI
JTUCIHHUIIINHEI

(MoayJin)

Buabl yueOHbIX 3aHsTHI, BKIIOYass CP

Jlek

J1ao II

CP

[0)

3

[0) 3 [0) 3

[0)

3

UHTEPaKTUBHOU
hopme

3.4

Hexoropsie
cBeneHus 00
00BEMHBIX
rUApoIepeauax u
X
MIPUHITATTAATBHBIX
cxemax

U3 HUX, B
WHTEPaKTUBHOU

hopme

3.5

[TopuiHeBsie
KOMIIPECCOPBI

W3 HUX, B
WHTEPAKTUBHOU

dhopme

SHGKTpOFI/II[paBJ'II/I‘IeCKI/Ie PYJICBBIC MAllIMHbI

4.1

Harpy3ka Ha
PYJIEBYIO MAIIMHY

1

U3 HUX, B
WHTEPaKTUBHOU

hopme

4.2

Tumnossie
OTE€YECTBECHHBIE
I'PM

U3 HUX, B
WHTEPaKTUBHOU

dbopme

43

[TpuHIMTIMANTEHBIE
TUAPaBINYECKUE
CXEMBI U
TEXHUYECKOE
HCIIOJIb30BaHUE
I'PM

U3 HUX, B
WHTEPaKTUBHOU

dbopme

[TamyOHBIC MAITUHBI U

CTpOICTBA

5.1

SxopHo-
IOIBApPTOBHEIC
YCTPOMCTBA

U3 HUX, B
WHTEPaKTHBHOU

dbopme

5.2

bykcupHsle nebenku




Pa3gennbl 1 TeMBI
JTUCIHHUIIINHEI

(MoayJin)

Buabl yueOHbIX 3aHsTHI, BKIIOYass CP

Jlek

JIao

11

CP

[0)

3

[0)

3

[0)

3

[0) 3

U3 HUX, B
WHTEPAKTUBHOMN

dhopme

53

JIroKOBBIE 3aKPBITHS
TPIOMOB C
T'MJIPOIPUBOJIOM

U3 HUX, B
WHTEPAKTUBHOMN

dhopme

O0s13aHHOCTH 110 MAIIMHHON BaxTe JIMI pAa0BOTO

coCTaBa

6.1

BcmiomorarennHbIe
MEXaHHU3MBI
MAaIImHHOTO
OTJIeJTICHUSA

W3 HUX, B
WHTEPAKTUBHOU

dhopme

6.2

[Ipouenypsl
HECEHHS BaXThl
BaXTCHHBIM
MOTOPHCTOM

W3 HUX, B
WHTEPAKTUBHOU

hopme

6.3

TexHuka
0€30IaCHOCTH B
OTHOIIEHUU paboT B
MAaIlIMHHOM
OTJICJICHUH

U3 HUX, B
UHTEPaKTUBHOU

hopme

6.4

bezomacHoe
o0cy>)KMBaHUE U
JKCIUTyaTalust
CYJOBBIX CUCTEM

U3 HUX, B
WHTEPaKTUBHOU

dbopme

HUTOI'O

10

70




4.2 Cooepotcanue pazoenos u mem OUCYUNIUHDBL
4 kypc

Pazoen 1 JlunamMuyecKre HACOCHI U HACOCHI TPeHNsl. BeHTHISITOPBI

Tema 1.1 O01mue cBegeHUs 0 CYJOBBIX HACOCAX U BEHTHJIATOPAX [2, 10]

Knaccudukanuss HacocoB mo mnpuHIUNy AeicTBus. OCHOBHBIE MHapaMeTpbl
HacOCOB U BEHTUJISITOPOB.

Tema 1.2 Hanop uenTpodexHoro nacoca [2, 10]

VYpaBHeHue Hamopa OJuiepa. YYeT BIMSHUS KOHEYHOI'O YHCIIA JIOMACTEH.
IIepexo K AEHCTBUTEIBHOMY HaIOpy.

Tema 1.3 XapakTepucTHKH HEHTPOOEKHBIX HACOCOB [2, 4, 10]

JleficTBUTENBHBIE pa00OYHE U YHUBEPCAJIBHBIE XapaKTEPUCTUKU LEHTPOOEIKHBIX
HacocoB. PerynupoBanue pexxuma pa®oTsl. [IpaBuia TEXHUYECKOTO MCIIONIb30BAHMS
JUHAMUYECKUX HACOCOB.

Tema 1.4 KosdduumueHT ObICTPOXOTHOCTH JONMACTHBIX HACOCOB [2, 10]

[TonoGue HEHTPOOEIKHBIX HACOCOB. ®dopmyna koaduienTa
OBICTPOXOAHOCTU. THIBI U XapaKTEPUCTHKU PpabOYMX KOJEC B 3aBHUCHUMOCTH OT
Kod(durmenTa ObICTPOXOTHOCTH.

Tema 1.5 KoHcTpyKTHBHBIC THIIBI HEHTPOOEKHBIX HacocoB. Ilpumenenne
[2,10]

['opr3oHTaNBHBIE  OAHOCTYNEHYATBIE HACOCHI C  OJHOCTOPOHHUM M
JBYCTOPOHHUM IOJIBOJIOM YHIKOCTH, CaMOBCACBIBAIOIIAE HACOCHL. BepTukanbHbIE
HECAMOBCACHIBAIOIIME M CAMOBCACBHIBAIOIINE HACOCH. MHOIOCTYIIEHYAThIE HACOCHI, B
TOM 4Hclie TOrpykeHHble. OIleHKa HEHTPOOEKHBIX HACOCOB. THIIBI M MapaMeTphbl
LHEHTPOOEKHBIX HACOCOB PA3JIMYHBIX CYJAOBBIX CUCTEM.

Tema 1.6 KaButanusi B ueHTpoOe:kHbIX Hacocax. OceBasi cuia [2, 10]

SBneHne KkaBUTaUMHM. OMIOpa Pa3HOCTH JAaBIEHUM M OCEBas CHUJIA.
['uapaBnuueckre cocoObl pa3rpy3Ku.

Tema 1.7 OceBbie Hacocsl [2, 10]

[TpuHuMn AEWCTBUS OCEBBIX HACOCOB, XapakTepucTUKH. OleHka U 00J1acTh
IIPUMEHEHUS.

Tema 1.8 Hacocsl Tpenus |2, 10]

Buxpesbie Hacockl. [lpuHuumn pgeicTBusi, oOecreyeHUEe CamMOBCAChIBAHUS.
Xapakrepuctuku. Ouenka u oodnacte npumeHeHus. CtpyliHble Hacockl. HaznaueHue
Ha cyaHe. Bogoctpyiinbiiil axkexTop. [IpuHuun neictBusi, mpeoOpa3zoBaHus SJHEPTHH,
onpenenenne KIIJ, onenka.

Tema 1.9 Bentuastopsi [2, 10]

LlentpoOexHble U oceBble BEHTUIATOPHI. KoadduimeHnT ObICTpOXOAHOCTH.
Pacuer mapamertpoB. [leficTButenbHble paboune XxapakTepuctuku. Haznauenue Ha

CyJIHE.
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Pazoen 2 CynoBble CHCTEMbI

Tema 2.1 CocraBHble yacTtu. TpyGonposoas! u apmarypa [2, 10]

DOneMeHThl CyAOBOW cucTeMbl. Marepuansl TpyO, YCJIOBHBIE IPOXOJBI.
Ompenenenrue TOMIMMHBI CTeHKH TpyObl. CmocoObl coeaumHeHust TpyO. Bums
apMaTypsl, YCIOBHBIC JaBJICHUS, Marepuanbl. JMCTaHIMOHHOE YIIPABIICHHE
cucrtemMaMu. Crcrema ruipaBIMuECcKOro yIpaBiIeHUs KIMHKETAMH.

Tema 2.2 Xapakrepucrtuka Tpyoonposoaa. Beioop Hacoca nis ceru [S, 10]

PacuetHoe ompeneneHue  XapaKTEPUCTUKU  MPOCTOrO  TPyOOIpoBoOjA.
CornacoBanue Hacoca C TpyOoOnmpoBoaoM U BbIOOp Hacoca. I[IpoBepka ycioBuid
BCACBIBaHUSI.

Pazoen 3 OO0bemHble Hacocbl. I'mapomepemauu. IlopmHeBbie
KOMIIPeCcCOpbI

Tema 3.1 PoropHsbie Hacocsl [2, 9, 10, 13, 14]

[llectepennpie Hacochl. [IpuHIUMIT IEWCTBUA, KOMIIPECCHS, IPHUMEHEHUE,
pabounii 00beM, TeopeTudeckas nojada. BuntoBbie Hacochl. [IpuHIUn nelcTBus,
YpPaBHOBEIIMBAHUE OCEBOM CHUJIBI, NMPUMEHEHUEe, padounii o0beM, TeopeThyeckas
nogaya. OCOOEHHOCTH TEXHUYECKOTO UCTOJIb30BAHUSI POTOPHBIX HACOCOB.

Tema 3.2 PoropHo- miacTuH4YaTble TUAPOMAalIMHbI. BogokoJbueBbIe
Hacochl [2, 8,9, 10, 13, 14]

[TpyHIMO AEHCTBUS TIACTHHYATON MaIIWHBI OJHOKPATHOTO JAEHCTBUS, pabouunii
o0BeM, TeopeTrueckas rnojada. [lnacTuHYaThIl HACOC ABYKPATHOTO JCMCTBUS THIIA
bI'12-2, ycrtpoiicTBO, TpUHIMI jAelcTBus, Moaudukanuu. OOpaTUMOCTb
IJJACTUHYATHIX THAPOMAIIMH. BBICOKOMOMEHTHBIN MIACTUHYATHIA THAPOMOTOP C
BpamarommmMmest  koprycom  BJIT'K-1.,4. YCTpOHUCTBO, MNPUHLMUIT JICHCTBUS.
Bopoxonbuessie Hacochl. [IpuHIMN 1€MCTBUS, TPUMEHEHHE.

Tema 3.3 [lopuiHeBbIe U POTOPHO-NIOPIIHEBLIE HACOCHI [2, 9, 10, 13, 14]

[TopuneBbie Hacochl. Knaccudukanus, npuHIUMOUAIbHAs CXeMa Hacoca
JBOMHOTO JEHUCTBHUA, Tojaya. [IpruMeHeHWe NOpIIHEBBIX HACOCOB. PamuanbHo-
MTOPIIHEBBIE HACOCHI. Y CTPOMCTBO, MNMPUHLMI JEUCTBUA. AKCHAIBHO-TIOPLIIHEBHIE
HAacOChl C HAaKJIOHHBIM OJIOKOM UMJIMHAPOB. YCTPOWCTBO, MPUHLMUII JIEUCTBHS.
Pabounii 06beM 1 TeopeTrueckas mojiaqya poTOPHO-TOPITHEBBIX HACOCOB.

Tema 3.4 Hexoropsble cBeneHuss 00 00beMHBIX THWApoONepeNaYax W MX
NPUHIMNIKAJIBHBIX cXxeMax [6, 9, 13, 14]

OcCHOBHBIC TOHATHS W OINpeEJeeHUs. Y CIOBHbIE Tpaduueckre u OyKBEHHBIC
MO3UIMOHHBIE O0O3HAUEHWS B NPHUHIUIHAIBHBIX CXeMaX THUIPOIPUBOIOB.
[IpuHUIMNIMATBHBIE CXEMBI THIPOIIEPEIad C 3aMKHYTOM U Pa30MKHYTOU LUPKYJISILUEH
paboueit KUIKOCTH.

Tema 3.5 [lopmiHeBbIe KOMIIpeccopsl [2, 4]

OO6mue cBeneHUs. YCTPOMCTBO, MPUHIMUI JACUCTBUS ABYXCTYNEHYATOrO
KOMIIpeccopa OJHOCTOPOHHEro JehcTBUs (Tumna TaHaem). TpebOoBanusi Perucrpa k
KOMITPECCOPHOM ycTaHOBKE. [IpaBuiia TEXHUUECKOTO UCTOJIH30BaHUSI KOMIIPECCOPOB.
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NunukaropHas quarpaMmMa nepBov KOMIIPECCOPHOM CTYIIEHU U OIPEIEIICHUE MO1aun
KOMIIpeccopa.

Pazoen 4 InekTporupaBindecKue pyjieBble MAIINHBI

Tema 4.1 Harpy3ka Ha pyJieBy0 Mamiuny [2, 10]

[HelictBue pyJig Ha CyaHO. [ MAPOIMHAMUYECKHE CUJIbL, IEUCTBYIOIIUE HA PYJIb.
KpyTsmmit MoMeHT Ha Oasiepe pydis.

Tema 4.2 Tunosble oTeyecTrBennble I'PM [1, 2, 6, 10]

[Imynxepasie O1'PM tuna P. YcTpolcTBO HCHOMHUTEIBHOW YaCTH, OCHOBHBIE
TEXHUYECKUE XapakTepuctuku. IlmynxepHo-peeunbie OI'PM Ttuna PI' m 2PT.
YCTpONCTBO HCIOTHUTENBHOW 4YacTH, OCHOBHBIE TEXHUYECKUE XapaKTEPUCTHUKHU.
JlonactHeie ' PM. CpaBHUTENbHBIE XapaKTEPUCTUKH, YCTPOMCTBO MCIIOIHUTEIBLHON
yactu O’ PM tumna «POI'-OBUMY-7».

Tema 4.3 IlpuHHUNMAJbHbIE THAPABJIMYECKHE CXEeMbl W TEXHHUYECKOe
ucnoan3oBanue I'PM [1, 2, 4, 6, 10]

[IpyHIMOMANBHBIE TUAPABIMYECKUE CXeMbl IUTyH:KepHOU OI'PM THma P c
HAacOCOM ITOCTOSIHHOM ITOJA4M M C HACOCOM PETYJIMPYEMOM MOJayd, ILIyHXKEPHO-
peeunoid u sonactHoil OI'PM. TpeboBanusi Peructpa K pysieBbIM MalIMHaM.
TexHuueckoe HCIMONIb30BAHUE THAPABIMYECKUX PYJIEBBIX MaliuH. TpeOoBaHuUs K
paboueit xuakoctu ['PM, npumeHsieMble Maca.

Pazoen 5 IlanyOHbIe MAILIMHBI M YCTPOICTBA

Tema 5.1 SIkopHO-IIBApTOBHBIE YCTpOicTBA | 2, 3, 4, 12]

CxeMbl SIKOPHO-IIIBAPTOBHBIX YCTPOWCTB C JJIEKTPUYECKUM OpalimuieM |
mmwieM. CHaOXeHHe CyJIOB SKOPSAMH, SIKOPHBIMA IEMSIMH W KaHATaMH.
Onpenenenue yCcuianui, BOSHUKAIOIIUX B SIKOPHOM IEMU MPU CHITUU CyJHA C SKOPSI.
TexHu4YecKoe UCTOJIb30BAHUE SIKOPHO-IIIBAPTOBHBIX MEXaHU3MOB.

Tema 5.2 Bykcupnsie aebdeaku [1, 2, 7, 10]

Ha3naueHue HeEaBTOMATU3UPOBAHHBIX M  aBTOMATHMYECKUX  OYKCHUPHBIX
nebenok. TpeOyemass moje3Hass MOIIHOCTh JIEOEAKH. YCTPOWCTBO WM MPUHIUI
nevictBust snexkrpuueckoit ynedenku JIBAI 1,5-3/12. T'mapanudeckas OykcupHas
ne6enka ['JIb 3/12, yctpoiicTBO, MpUHIIUIIAATIbHAS THAPABINYECKAs CXEMa.

Tema 5.3 JIrokoBbI€ 3aKPBITHSA TPIOMOB € THAPONPUBOAOM [2, 8, 10]

O6mue cBenenus. CKIIAIBIBAIONIUECS JIIOKOBBIE 3aKPBITUS C IIAPHUPHO
COCAMHEHHBIMA  JIBYyMSl ~ CEKIUSIMH,  YCTPOMCTBO, CX€Ma  KOMIIOHOBKH,
MPUHLIHUNNATbHAA THAPABIMYECKAS CXE€Ma, ONpPEeIeHNEe MaKCUMAJIbHOW MOIIHOCTH
Hacoca CTaHIIUU.

Pazoden 6 O03aHHOCTH 10 MAIIMHHOM BaxTe JIMI[ PSIA0BOI0 COCTAaBa
Tema 6.1 BecnomorarejbHble MeXaHU3Mbl MAIIMHHOIO oTAeaeHus [2, 10,
11]
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BcnomorarenbHble MeXaHU3Mbl U OOOPYJIOBAHUE MAIIMHHOTO OTACJICHUS, U
€ro pacrnoJIOKEHUE Ha MPUMEPE OJHOTO U3 cyAoB. OmnpeneneHrue MPUHAIICKHOCTH
MEXaHHM3Ma K CUCTEME T10 [IBETY OKPACKU CUCTEMBI.

Tema 6.2 IIpoueaypbl HeCeHHs BAXThl BAXTEHHBIM MoTOpucTOM [11]

OO0s13aHHOCTY TIPH 3aCTYTUICHUU Ha BaxTy. OOS3aHHOCTH BO BPEMSI BaXThI.

Tema 6.3 Texnuxka 0e30MaCHOCTHM B OTHOIEHMH PadOT B MAIIHHHOM
oTaeaenun [11]

O6mue TpeboBanus 6e3onacHocTu. OOCITYKMBAHHE CHCTEM C)KAaTOTO BO3JyXa
BBICOKOTO JIaBJICHUSI.

Tema 6.4 be3onacHoe 00CayKMBAaHUE M IKCILIyaTalMsi CyJOBBIX CHCTEM
[4]

Oo6mue TpeboBaHus k cucreMaM. TpeboBaHus K OaIACTHON U OCYIIUTEIHHOM
cuctemam. TpeOoBaHUs K CIIEHMAIbHBIM CUCTEMaM He(TEHATUBHBIX CY/OB.

4.3 Cooepoicanue nadopamopuvix padom

Ne paznena

HaumeHoBanue J1a0opaTopHBIX padoT
(TeMbl) JUCHUILIHHBI

4 kypc
Pazoen 1: luHaMn4YecKHe HACOCHI M HACOCHI TPeHUsI. BeHTHISITOPBI
HcnpiTanue neHTpoOe HOT0 OAHOCTYTIEHYaTOro Hacoca (2 )

[4].

Tema 1.3 XapakTepucTuKu
HEHTPOOEIKHBIX HACOCOB

Paszoen 3. O6bemuble Hacockl. I'ngponepenaun. llopuiHeBble KoMnpeccopbl

Tewma 3.5 IopirHeBbie Ucneiranue kommpeccopa KBTI (2 1) [4].
KOMIIPECCOPBI
Paszoen 4: JiaekTporugpasiimyecKue pyJjeBble MAIIHHbI
Tema 4.3 [TpuntMnuansHbie THApaBIUYecKue cxeMbl DI PM (2 u) [7].
[TpuHIIMTIMATEHBIE
TUAPABIMYECKUE CXEMBI U
TEXHUYECKOE

ucroiabp3oBanne I PM

Paszoen 5: TlanyOHble MAIIMHBI U YCTPOHCTBA
Tema 5.2 IMuaponpuson nedenku ['JIb 3/12 (2 4) [7].
BykcupHble nebeiku

4.4 Cooeporcanue npaxmuueckux 3aHAmuil
[IpakTHyeckue 3aHATHS IO JAHHOW AUCIUIIIMHE HE TIPEyCMOTPEHBI.
4.5 Kypcoesoii npoexm unu Kypcosas paboma

He npexycmorpeno
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4.6 Camocmoamenvrnan paboma. Konmpons camocmoamenvroii padbomaul

B camocrosiTenbHyl0 paboOTy CTyJIE€HTa BXOAMUT IMOATOTOBKA K JIEKIMOHHBIM,
7a00paTOPHBIM 3aHATHSAM ITyTEM H3YyYCHUS COOTBETCTBYIOIIETO TEOPETHUECKOTO

Marepuaia.

KOHTpOJIB CaMOCTOSITEIIbHOMN pa6OTI>I CTYACHTAa OCYHICCTBICTCA B XOIC
BBIITOJIHCHUA Ha60paT0pHI>IX pa60T IIpu IPpOBCACHNN MHANBUAYAJIBHBIX U I'PYIIIIOBBIX

KOHCYJIbTAIlAM.

S ®oHa OLEHOYHBIX MATEPHUAJIOB JISl IPOBECHUSA MPOMEKYTOYHOM ATTECTALUN
00yJaImuxcs no JUCUUIJINHe (MOIYJII0)

5.1 Ilepeuenv Komnemenyuii ¢ yKazanuem 3manoe ux Gopmuposanus ¢ npoyecce
0C6OCHUA 00PA306AMEIbHOIL RPOZPAMMBL 8 YACHIU OUCUUNTUHDBL (MOOY17)

cnocoOHoOCTER

pyJIEeBbIE MaITIHBI
Paznen 5 IlanyOHbie MaiuHBI U
YCTpOHCTBA

Paznen 6 O0sA3aHHOCTH I10
MaIIMHHON BaXTe JIHII PSAOBOTO
cocTaBa

HauMenoBan
KonTposmpyemas Jranbl HanmenoBanue Tembl (pa3aesa) e
KOMIIeTEeHIIU s OpPMHUPOBAHMS AMCUUIJIMHBI (MOIYJIsl
(popmup (Mozy.s) OLIEHOYHOI 0
KOMIIeTEHIIM U
cpeacTBa
Paznen 1 JlnramMmudeckue HacCOCH U
HAacoChl TpeHus. BeHTrisiTopbl
Paznen 2 CynoBbie cucTeMbl
Paznen 3 O0beMHBIC HACOCHI.
I'mpponepenaun. IlopmHeBbie
KOMITPECCOPbI
[II-UnTerpamus | Pazgen 4 DnekrporuapaBindecKue
ITK-32 pall A POTHIP DK3aMeH
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5.2 Onucanue nokxazameneii u Kpumepuee OUECHUBAHUA Komnemelmm? Ha
PaA3iuUdHblX Imanax ux d)opmupoeanuﬂ, onucanue uwiKal OuéHUu6AaHuA

n Haumeno
bp IMoka3sat
KOMIIe Jransbl BaHue - HIkana
TeHuu | ¢opMupoBaHus | OLleHOYHO oleHNBA Kpurtepun onenuBanus OlleHUBAHH
" KOMIETEeHI[UH ro |
HUA
cpe/cTBa
Urorossiit 6ain 2
(HEYTOBJIETBOPHUTEIILHO) Ixana
COOTBETCTBYET KPUTEPHUIO HOPSLIKA ©
OLICHUBAHUS dTana paHpraMH' 5
¢dbopmupoBaHus (Hey/10BIeT-
KOMIETEHIIMH «HE OCBOCH.
[IK-32 | I-UuTerpamus Hrorosas L < BOPHUTEIIHHO)
. DK3aMeH Urorossiit 6amn 3
CIIOCOOHOCTEH OIICHKA ,3
(YZIOBIETBOPUTENHHO), (y10BACTBOD
4(xopor11o) uia S (OTIUYHO)
U-TEJBHO), 4
COOTBETCTBYET KPUTEPHUIO (xoporo), 5
OLICHUBAHUS 3Tarna (0 fHI/I‘lH(;)
dhopMHUpOBaHHS '
KOMIICTCHIIUH «OCBOCH.

5.3 Tunoevie KOoHmpoLHBIE 3A0AHUA UNU UHbIE MAMEPUATbl, HEO0X00UMble 014
OUEHKU 3HAHUIl, YMeHuil u (Uiu) HAGLIKOS, XAPAKMEPUZYIOWUX IMAnbl
¢opmuposanua Komnemenuuii 6 npoyecce O0CE0EHUA  00pPA306AMETbHOU
npozpammol

5.3.1 OTAII III — MaTerpanust cnocodOHoCTEeM
[Ipumep BonpoCoB AJisi MPOBEPKU MHTETPALIUU CITIOCOOHOCTEM:

— MOHSITHE HAIOPa HACOCa U €T0 CBA3b C JABJICHHUEM;
— (popMmysia THAPOINHAMHYIECKOTO MOMEHTA JACHCTBYIOIIETO HA PYJIb M €T0
rpaduyeckasl 3aBUCUMOCTh OT yIJIa OTKJIOHCHHS PYJIA.

— peryJIMpOBaHHE T0JIaUt IEHTPOOESKHBIX HACOCOB JIPOCCETUPOBAHUEM,
rpau4eckoe MosICHEHUE, JpyTrue Crnoco0bl peryIupoBaHus;

— croco0bI ¥ YCTPOHCTBA M3MEHEHUS HanpapieHus mogayu B D1’ PM.

— CcOorJlacoOBaHME Hacoca ¢ TpyOOMNpOBOIOM U BEIOOP HACOCA;

— XapakTepucTtuka TpyOoOIlpoBoAa IO BCACBIBAaHHIO, IIPOBEpPKA BO3MOXKHOCTHU
BCaChIBaHUSI.
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5.4 Memoouueckue mamepuanst, onpeoenaruyue nPoueoypsvl OUEHUBAHUSA
3HAHUIl, YMEHUIl, HABLIKOE U (UU) Onbima 0eameabHOCHMU, XapaKmepu3ynuux
Imansvl Yopmuposanus KomnemeHyuil

5.4.1 Meroauka OLIEHKH dK3aMeHa

DK3aMeH M0 JUCHUIUIMHE COAEPKUT BOIPOCH! HAIIPABJICHHbIC HA OLIEHKY 3HAHUH,
YMEHUN M HABBIKOB, XapaKTEPU3YIOIIUX JTanbl (OPMUPOBAHHS KOMIIETCHIIUH.
DK3aMEHAIIMOHHBIN OWJIET CONEPKUT YEThIPE BOIPOCA, OXBATHIBAIOIIUX OCHOBHBIC
MOHSATHS, U3y4aeMbl€ B TUCIUILIIMHE.

DK3aMeH MPOBOJIUTCS B MUCbMEHHOM BUJIE.

OneHka 3a 9K3aMEH BBICTABISIETCS B COOTBETCTBUM C IPUBEACHHBIMU HIKE
TpeOOBaHUSIMU.

2 (HEYIIOBJIETBOPUTEIBHO) - BBICTABIISIETCSl 00YUYaIOIIEMYCsl, €CIIM XOTS Obl OJIHO
W3 33/IaHUI HE BBIMOJHEHO WJIM BBIIIOJHEHO HE B MOJHOM O00ObEeME W/WIW OJUH WIH
HECKOJIbKO OTBETOB HMMEIOT OIIMOKM B COJEpKaHUU W/WIU BBIBOAAX, KOTOPBIC
MIPUBEIIN K 3HAYUTEITLHOMY HCKaXEHUIO UTOTOBOTO pe3yabTaral
(YIOBIIETBOPUTENIBHO) — BBICTABJISIETCS OOydYaromeMmycsi, €Cld BCe 3aJlaHus
BBITIOJIHEHBI B COOTBETCTBUU C TPEOOBAHUSIMHU SK3aMEHAIIMOHHOTO OMIieTa, B MOJHOM
o0BeMe, OJJHAKO OJIMH WM HECKOJIbKO OTBETOB UMEIOT OIIUOKH B COJICPKAHUU W/UITU
BBIBOJIaX, KOTOPBIE MOBJICKIN HE3HAYUTEIBHOE HCKAKEHUE UTOTOBOTO pE3yJIbTaTa.

4 (xopoI10) — BBICTABISIETCA 00YUalOIIEMyCsl, €CIM BCE 3a/1aHMsl BBITIOJHEHBI B
COOTBETCTBUHM C TpeOOBAaHUSAMH 3K3aMEHAIIMOHHOTO OuWjeTa, B IOJHOM OObeMme,
OJIHAKO OJIMH WJIM HECKOJIbKO OTBETOB HMMEIOT OIIMOKM B COJEpPNKAHUU W/WIN
BBIBOJIaX, HE BIUsIONMIKE (WM cJ1a00 BIUSIONINE) HA UTOTOBBIN pe3yJIbTar.

5 (OTIMYHO) — BBICTABIISIETCA OOyYalOIIEMYyCsl, €CIM BCE 3aJlaHusl BBITIOJHEHBI B
COOTBETCTBHUM C TPEOOBAHUSMH SK3aMEHAIMOHHOTO OWieTa, B IOJTHOM 00beMe U 0e3
OIHOOK.

B cnydasix, ecnu CTYJIEHT JaeT HE TMOJHbIE W/WIM HE pa3BEepPHYThIE OTBETHI HA
BOINPOCHI OWJieTa WJIM K€ OTBEThl COJAEP)KAT OLIMOOYHBIC CBEACHUS W BBIBOJIHI,
npernojaBaresib BIpaBe 3aJaBaTh JOMOJHUTENIbHBIC BOMPOCHI, HAINpaBJICHHBIC Ha
YTOUHEHUE YpOBHS 3HAHUM, YMEHUW W HAaBBIKOB CTYAEHTAa B paMKaxX OCBOCHUS
KOMITETEHIIUM 0 TaHHOM JUCLIUIUIMHE.

5.4.2 Meroauka 3aiuThl 1Ta00paTOPHBIX padboT

[Ipu 3ammre 1a00OPaTOPHBIX PaOdOT CTYIAEHTY 3a/1aeTCs JBAa TEOPETHUECKUX U
OJIUH TIPAKTUYECKUN BOMPOC MO TeMe J1abopaTtopHoil paboTel. B cioydae orBeTa Ha
BCE IMOCTABJIEHHBIE BOIPOCHI, JJabopaTopHas padoTa cuuTaercs 3amuileHHou. [Tpu
OTCYTCTBHMU OTBETa XOTS Obl HAa OJIMH M3 IOCTABJICHHBIX BOIMPOCOB JIabopaTopHas
paboTa CUMTAETCSsl HEe3aIUIIICHHOM.

16



6 IlepeyeHb OCHOBHOM M IONOJIHUTEJIbHON y4eOHOI JIUTEPaTypPbl, HEOOXOAUMOM
JJIA OCBOCHMS IMCHUILIMHBI (MOAYJIs)

a) OCHOBHAas Y4eoHas aumepamypa

1 babuu, A.B. Dkcrutyatanus CyAOBBIX BCIOMOTaTEIbHBIX MEXaHHU3MOB, CUCTEM U
YCTPOMUCTB [ DIIEKTPOHHBIN pecypc] : yueoHoe nocooue / A. B. babuy ; A.B. ba6uu. -
MockBa : MI'ABT, 2015. - 76 C. — Pexum JIOCTYIIA:
http://www.bibliocomplectator.ru/book/&i1d=46903 . - 3aru. ¢ s3kpana

2 Xapun B.M. CyznoBbie MalliuHbl, yCTAHOBKH, YCTPOMUCTBA U CUCTEMBI. Y YCOHUK IS
BBICIIMX MOpCKuX yueOHbIX 3aBenenuii /O.H. 3unbko, b.I'. Jlekun, B.T. ITuckinoB.—
Onecca: ®enukc, 2010.—617 c.

0) OononHumenvHaa yueonas 1umepamypa

3 Kounmakos, b. A. O0opyoBaHue Cy10BbIX SHEPTE€THYECKUX YCTAHOBOK U
nanmyoHble MEXaHU3MBI [ DIIEKTPOHHBIN pecypc] : cipaBod. nocooue / Konmakon
bopuc AunpusiHoBuy, MapTeiHOB Anekcanap AHaronabeBud, [Inaypun Anekcanap
Muxaiinosud ; b. A. Konmnakos, A. A. MapteiHoB, A. M. [Iuuypun ; M-Bo
tpancnopta Poc. ®enepanuu, @enep. areHcTBO MOp. U ped. Tpadcnopra, PI'bOY
BO " Cubupckuii roc. yH-T BogHoro tpancnopra. - HoBocubupck : CI'YBT, 2015. -
140 c. - CereBoii pecypc. OTkpbiBaeTcs ¢ ucnoisibzoBanueM Adobe reader Bepcuu 9.0
Y HOBEE.

4 PJ131.21.30-97.11paBuiia TEXHUUECKOMN SKCILTyaTAllUH CYJJOBBIX TEXHUYECKUX
CpeaCTB M KOHCTpYKuMid. - B3amen PJ[ 31.21.30-83;PJ1 31.21.65-84;PTM 31.2003-
77;¥Y1B.1 BBeA.B 1.0T 07.04.1997 Ne M®D-34/684 / M-Bo Tpancn. Poc. ®enepanmu. -
CIIO. : 3BAO"LTHUUM®", 1997. - 343 c. - ISBN 5-900248-60-7.

7 Meroauuyeckue yKa3aHus ISl 00y4aOUIUXCS 110 OCBOCHHUIO JUCUUIIJINHbBI
(MoayJist)

5 Eropos I'.JIL, Ilmuypun A.M. Meroguyeckue ykas3aHus Il pacyéra CyIOBBIX
HacocoB.- HoBocubupck: HI'ABT, 2008. — 93 c.

6 Ilymnun B.I1. I'mapaBnaudeckue pyJieBble MalIUHbI. METOAMYECKHE yKa3aHUS IO
mucuuiuinHe «CyJIOBbIE BCIIOMOTaTEIbHBIE MEXAHU3MbI, CUCTEMbI U YCTPOMCTBA».—
Hosocubupck: HTABT. —2007. — 33 c.

7 Iyumaun, B. T1. PazpaboTtka rugpornpuBoaa OykcUpHOi JieOeaKu [ DIEeKTPOHHBIN
pecypc] : MeToa. yka3. o BBIIIOJTHEHHIO pacueTHO-Tpaduueckon padotsr / [TyrmauH
Banepuii [lerposuu ; B. I1. [lymaun ; M-Bo Tpauncn. Poc. @enepaunu; Oenep.
areHTcTBo Mop. u ped. Tpadcn.; ®DBOY BIIO "HoBocud. roc. akaa. BoA. TpaHcm.". -
Hoocubupck : HTABT, 2014. - 37 c. : un. - bubauorp.: c. 23 (6 Ha3B.). - CeTeBoit
pecypc. OTkpbiBaetcs ¢ ucnosbzoBanueM Adobe reader Bepcun 9.0 u HOBee.
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http://www.bibliocomplectator.ru/book/&id=46903

8 Eropos I'.JI., [lymnun B.I1. T'upponpuBos d10KOBOTO ycTpoiicTBa. Merogudeckue
yKa3aHusg TIO0 BBIMOJIHEHUIO pacueTHo-rpaduueckoit pabotsl.— HoBocubupck:
HI'ABT, 2005.—16c.

8 IlepedeHnnb yueOHO-MeTOAMYECKOT0 0OOeceYeHUsI AJIsi CAMOCTOSATEIbHOM
patdoThl 00y4AKOIIUXCS

9 TmapaBnuka, TUIPOMAIIMHBI M THUIPONMHEBMONpHUBOA. YueOH. mocodue / T.B.
AptembeBa, T.M. Jlbicenko, A.H. Pymsnauena, C.II. Crecun. — M.: Akanemus. —
2005.—336 c.

10 Yunser M.A. CynoBble BcloMOraTelbHbIC MEXaHH3Mbl. YUYCOHUK JI1 BY30B. —
M.: Tpancnopt, 1989. — 230 c.

9 Ilepeyennb pecypcoB HHPOPMALMOHHO-TEJICKOMMYHHUKAIIMOHHOM CETH
"HurepHer" (naJee - cersb "UHTEpHET'"), HEOOXOAUMBIX AJI51 OCBOCHUS
AUCHHUIUIMHBI (MOIYJIs1)

11 bopuco, H. H. CynoBoe BcmomoraTeiabHOE SHEPreTUYECKOE O0OpYTOBaHME
[Dnexktponnsiii pecypc| / bopuco H.H., [lonomapes H.A., SxoBneB C.I'. - H.
Hosropoa: MW3a-so ®BOY BIIO "BI'ABT", 2012. — Pexum 1ocrynma:
http://e.lanbook.com/books/element.php?pll_1d=44854 . — 3arn. ¢ skpaHa

12 JlozoBeukuii B. B. T'mapo- u mMHEBMOCHCTEMBI TPAHCIOPTHO TEXHOJIOTUYECKHUX
MamuH: YuyeoHoe nmocodue. — CII6.: M3marensctBo «Jlanby, 2012. — 560 c.: mi1. —
(YueOnukn janma  By3oB. ChnenmanbHas — JurepaTrypa).-Pexum  jgocryma
http://e.lanbook.com/view/book/3808/ . — 3arm. ¢ skpana

13 UYmmis B. II. T'maponHEBMONpPUBOA CTPOUTENBHONM TEXHUKHA. KOHCTpyKnums,
NpUHIMI JeWcTBUs, pacuer: YueOHoe mocooue. — CII6.: U3marenbctBo «JlaHby,
2011. — 320 c.: wn. — (YueOHuku ans By3oB. CrnenuaibHasi auteparypa).-Pexum
noctyna : http://e.lanbook.com/view/book/696/ . — 3arn. ¢ skpana

10 ITepeyenb nHGPOPMANUMOHHBIX TEXHOJIOT U1, HCIIOJIb3yeMBbIX NPU
OCYIIIeCTBJICHMH 00Pa30BaTeJLHOIO Mpolecca Mo TUCHUILIHHE (MOYJII0),
BKJIIOYAsl MlepevYeHb MPOrPAMMHOI0 o0ecrnedyeHus1 1 HHPOPMAMOHHBIX
CNIPABOYHBIX CUCTEM (MIPH HEOOXOAMMOCTH)

- Tlaker npukiIagHbIX O(HUCHBIX MPOrpamMM, BKIIOYAIOIIMN B €0 TEKCTOBBIM

mpoiieccop, cpeacTBa mpocMotpa pdf-daitioB u cpencTBa paboThl ¢ TpadUKOM.

- Koncynsranmonno-npasosas cucrteMa «KoHncynprant [Lirocy.

- DnekTpoHHO-O0ubIMoTeuHas cucreMa «Jlanp» https://e.lanbook.com/.
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http://e.lanbook.com/view/book/3808/
http://e.lanbook.com/view/book/696/
https://e.lanbook.com/

11 Omnucanume MaTepHaJIbHO-TEXHHYECKOW  0a3bl, HeoOXOAMMOHN IS
OCyILIeCTBJIeHHs 00Pa30BaTEJIbLHOIO0 NpoLecca 0 JUCUHILINHE (MOLYJIIO)

HanmeHnoBanme
CHeNUATN3UPOBAHHBIX
ayIMTOpHUil, KAOUHETOB,

JabopaTopuii

IlepeyeHb OCHOBHOIO 00OPY/10BAHUSA

[Tomemienue 1t 1a00paTOPHBIX
3aHsATHH (YueOHO-1abopaTOpHBIN
kopnyc, aya.008)

Hacocnast ycraHoBKa ¢ IEHTPOOESKHBIM HACOCOM.
Komnpeccopnas yctanoBka ¢ kommnpeccopom KB/I-I'
JleMOHCTpallMOHHBIE YCTAHOBKU C BUXPEBBIM U
HEHTPOOEKHO-BUXPEBBIM HACOCAMHU.

MakeTsl IITyHKEpHOH U IUIyHKEPHO-PECUHON PYJIEBON
MaIIUHBI, IJTACTUHYATOTO HACOCA.

Y4eOHble M1akaTel 110 IMHAMUYECKUM Hacocam,
00BEMHBIM HACOCAM U THIPOMOTOpPaM
T'HJIPOTIPUBO/IOB, PYJIEBBIM MallllHAM, SIKOPHO-
[IBAPTOBHOMY arperary.

[Tomemenune Ajist CaMOCTOATEIIbHOM
pabothel (YueOHO-1ab0paTOpHBIN
kopnyc, aya.307)

Pabouee mecTo, nepcoHaIbHbI KOMIBIOTED C
BBIXO/I0M B MHTEpHET

Y4eOHast ay TUuTOpUS IJIsI TPOBEICHUS
3aHATHUM JIEKLIMOHHOTO THUIIA.

HaGop 1eMoHCTpalmoOHHOTO 000pYyIOBaHUS U YIeOHO-
HarJsIHBIX OCOOMI, B TOM YHCIIe: 10cKa yueOHas,
MYJIbTUMEAUNHBIA IPOEKTOP, IKPaH IPOCKIIMOHHBIN.
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