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1 Ilepeyenb IUIAHUPYEMBIX Ppe3yJabTATOB OO0y4YeHUS] MO JTUCIHUIJIHHE
(MOaYJII0), COOTHECEHHBIX € IUVIAHMPYEMBIMU Pe3yJbTATAMHU OCBOEHUS
00pa3oBaTeJbHOI MPOrPaMMBbI

1.1 Ienu oucuyunaunot

Kypc «CynoBble BCIIOMOTaTelIbHbIE MEXAHU3MbI, CUCTEMBI U YCTPOMCTBa»
ABJISIETCS CHIEIIMATIbHBIM, OJTHUM U3 0a30BBIX MPU MOJITOTOBKE HHXEHEPOB.

[lenp guCHMIUIMHBI — JaTh HEOOXOAMMBIE 3HAHHUS 10 YCTPOMCTBY,
HA3HA4YECHUIO, NPUHLMUINY JCHCTBUS M OIKCIUIYyaTAlMOHHBIM I10KA3aTeNsIM CYJIOBBIX
BCIIOMOTATEIbHBIX MEXaHU3MOB, BXOASAIIUX B CYJOBBIE CHCTEMBI U YCTPOMCTBA, a
TAaK)K€ J1laTh HEOOXOAMMBIE 3HAaHUA [0 THApPONEpenadyaM W  [PUMEHEHHUIO
TUAPOIIPUBO/IA B CYIOBBIX CUCTEMAX U yCTPOUCTBAX.

3ajava JUCUMIUIMHBI — J1aTh CTYJEHTY HaBBIKM BBIOOpAa BCIOMOTATENbHBIX
MEXaHU3MOB ISl CYJOBBIX CHCTEM M YCTPOMCTB, a TAKKE YTEHUs MPHUHIUITAAIBHBIX
TUAPABINYECKUX CXEM, B TOM YHUCJIE CXEM THAPONPUBOJIOB.

1.2 Ilepeuenv ghopmupyemvix KomnemeHyui

B pesynbrare ocBoenusi qucuuiuinabl b1.B.13 «CynoBbelie BcmioMoraTeiabHbIE
MEXaHU3MBbI, CUCTEMbl U YCTPOMCTBA» y OOYy4YarOIIErocs: JOKHBI CHOPMHUPOBATHCS
CIEAYIOUIME KOMIIETEHIIMHM, BBIPAXXEHHBbIE, KAaK 4YacTh pe3yJbTaTa OCBOCHHS

oOpazoBarenbHOI porpammsbl (Tanee — OI1):

1.2.1 OOmekynbTypHble KoMneTeHuu (YK):
Lucyunauna ne ghopmupyem ynueepcanvhvie KomMnemeHyuu

1.2.2 Obmenpodeccronansubie komnereHmu (OI1K):
Hucyunnuna ne popmupyem obwenpogheccuonanvrvie Komnemenyuu

1.2.3 TIpodeccuonanbupie komnereHuuu (I11K):

KomnereHnus 9Tanel IlepeyeHnb MIAHNPYEMBIX
¢popmupoBanus pe3yJIbTaTOB 00yUeHHs M0
KOMIIETEHIIHH JMCIUILINHE
MTudp Coaep:xkanue VY
IIK-32 Cnocoden X 3HaThb:
OCYIIeCTBJIATH mpaBujga ©W  00JIajlaeT  HaBBIKAMH
IOATOTOBKY, OCYIIECTBIICHUS HOATOTOBKH u
IKCnIyaTanuio, SKCIUTyaTallid  CHCTEM  YIPABJIEHHUS
00Hapy:KeHue . BCIIOMOTaTeIbHBIMHU MeXaHh3MaM
HECUCIIPABHOCTEHU n
Mepbl, He00XoauMbIe YMeTs:
N — OCYIIECTBIISATh MOJATOTOBKY H
NpUYHHEHMS HKCIUTYyaTaI[UI0 CUCTEMAMHU YTIPABIICHUS
MOBPEsKIeHHI BCIIOMOTaTeIbLHBIMH MEXaHU3MaM
ey IHM Baanern: MepaMu o
MeXaHHU3MaM u MIPEIOTBPAIICHUIO MPUYHHCHUS
cHCTeMaM MOBPEKICHUIN CHCTEMAaM YIIPaBIICHUS U




yIpaBJIeHUs: 1. BCIIOMOT'aTE€IbHEIM MEXaHU3MaM
I'1aBHBIN ABUraTeab U
CBSI3aHHbIE € HHM
BCIIOMOraTeJIbHbIe

MEXaHM3MbI; 2.
IHapoBoii koten wu
CBSI3aHHBIE ¢ HHUM

BCIOMOTaTeJIbHBIE
MeXaHU3MBbI |
napoBble CHCTEMBI; 3.
BcnomoraresibHbIE
TepBUYHbIE
ABHUTATE]H "

CBfAI3aHHbIe € HUMH
cucrembl; 4. [lpyrue
BCIIOMOraTeJibHble
MeXaHN3Mbl, BKJIIOYas
CHCTEMBI OXJIAMKIACHUS,
KOHAUIIMOHNPOBAHM S
BO31yXa u
BEHTHJIS LM

2 MecTo aucuunanHbl (MOayJisl) B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl

JucuurinHa (MOJIyJib) pealiu3yeTcsl B paMKax BBIPUATUBHOU 4acTH

(0a30BOM, BapUaTUBHOM WK
(haxyIbTaTHBHOI)

OCHOBHOM MPOoQeCCHOHAILHON 00pa30BaTeNbHON MPOrPaMMBbl.




3. O0beM aUCUMIUVIMHBI (MOAYJsI) B 3a4eTHBIX €IMHHUIAX (3.€) € YKa3aHHEM KOJMYeCTBA aKaJeMUYEeCKHX HJIU
ACTPOHOMMYECKHMX YaCOB, BbI/IEJICHHBIX HA KOHTAKTHYI0 padoTy 00y4alouuxcs ¢ npenojasareseM (10 BUIAaAM y4eOHBIX
3aHSATHII) 1 HA CAMOCTOATEJIbHYIO Pa00Ty 00yYaAKOIINXCH

s 3a04YHOMU dbopmbl 0O0yUEeHUS:
(OYHOM MM 3a0YHOM)
Bcero yacos Kypc 4
DOopMBbI KOHTPOJIS Bcero 3.e yp
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4 Coaepxanve IUCHUIUIMHBI (MOAYJsl), CTPYKTYPUPOBAHHOE MO0 TeMaM
(pa3gesiamM) ¢ yka3aHMeM OTBEIECHHOI0 HA HHMX KOJHYECTBA aKaJeMHYeCKHX
4YacoB U BUAOB y4eOHBIX 3aHATHII

4.1 Pa3zoenvlt u memul oucyuniunvl (Mo0yisa) u mpyooemKocms no eudam y4eoHwvlx
3auamuil (6 aKkademuyeckux 4acax):

Pa3iesibl M TEMbI Buabl yueOHbIX 3aHATHI, BKIouas CP

Ne JUCIHTIINHBI Jek JIab 11 CP
(Moy.ist) OJ]3]l]o]J]310]3]J]o01]3
4 kypc
1 JInHaMUYeCcKne HacOChl M HACOCHI TPeHUs. BEHTUIIATOPBI
OO011ue cBeieHus O
CYJIOBBIX HacOCax u 2

BEHTUJISTOPAX

W3 HUX, B
WHTEPaKTUBHOU
dhopme

1.1

Hanop
LEHPOOEKHOTO 1 2

Hacoca
1.2

U3 HUX, B
WHTEPaKTUBHOU
dbopme
XapakTepUCTUKHU
LEHTPOOESIKHBIX 1 2 2
HAcOCOB

1.3

U3 HUX, B
MHTEPAKTUBHOMN
dbopme
Koaddurment
OBICTPOXOIHOCTH 2
JIOTIACTHBIX HACOCOB
U3 HUX, B
MHTEPAKTUBHOMN
dbopme
KoHncTpykTuBHBIE
THUIIBI
HEHTPOOEIKHBIX 1 2
HaCOCOB.
IIpumeHeHHNE
U3 HUX, B
UHTEPaKTUBHOU
dhopme
KaBuramusg B
LEHTPOOEIKHBIX
1.6 | Hacocax. OceBas
cuiia

1.4

1.5

W3 HUX, B




Pa3neanl 1 TeMbI
JUCIHIIINHBI

(Moxyis)

Buabl yaeOHbIX 3aHATHI, BRJIOYasa CP

Jex Jlao

(0) 3 (0) 3

[0)

3

UHTEPaKTUBHOU
dhopme

1.7

OceBbIe HACOCHI

U3 HUX, B
WHTEPaKTUBHOU

dhopme

1.8

Hacocsl Tpenust

U3 HUX, B
WHTEPaKTUBHOU

dbopme

1.9

BenTunaropsl

U3 HUX, B
WHTEPAKTUBHOMN

dbopme

Cya0oBbIE€ CHCTEMBI

2.1

CocraBHbIE YaCTH.
TpyOonpoBos! 1
apMarypa

U3 HUX, B
WHTEPaKTUBHOU

dhopme

2.2

XapakTepucTruKa
TpybonpoBoJa.
Br16op Hacoca s
ceTu

13 HUX, B
UHTEPaKTUBHOU

dhopme

OO0bemHbIe HAacockl. ['uap

onepenaun. Ilopmn

HCBEBIC

3.1

PoTopHbIE HacOChI

U3 HUX, B
MHTEPAKTUBHOMN

dbopme

3.2

Poropno-
MJIaCTUHYATHIC
TUIPOMAIITUHBI.
BonokoubiieBbie
HACOCHI

U3 HUX, B
WHTEPaKTUBHOU

dhopme

33

[TopuineBsie 1
pPOTOpHO-
ITOPIIHEBBIE HACOCHI

U3 HUX, B




Pa3neanl 1 TeMbI
JUCIHIIINHBI

(Moxyis)

Buabl yaeOHbIX 3aHATHI, BRJIOYasa CP

Jek

Jlao 11

CP

(0)

3

(0)

3 [0) 3

(0)

3

UHTEPaKTUBHOU
dhopme

3.4

Hexoropsie
cBeleHUs 00
00BEMHBIX
ruAponepeaadax u
X
MPUHITATTAATBEHBIX
cxeMax

U3 HUX, B
WHTEPaKTUBHOU

dhopme

3.5

[TopuHeBsie
KOMIIPECCOPBI

13 HUX, B
UHTEPaKTUBHOU

dhopme

3J'IeKTpOI‘ NAPABINYCCKHEC DY

yJICBBIC MAallIMHbI

4.1

Harpy3ka Ha
PYJIEBYIO MAILIUHY

1

U3 HUX, B
UHTEPaKTUBHOU

dhopme

4.2

Tumnossie
OTEUECTBEHHEIE
I'PM

U3 HUX, B
WHTEPaKTUBHOU

dhopme

4.3

[IpuHIIMTIMANTEHBIE
TUJPaBINYECKUE
CXEMBI B
TEXHHYECKOE
HCIIOJIb30BaHUE
I'PM

U3 HUX, B
WHTEPaKTUBHOU

dbopme

[TayryGHBIC MaIIMHBI U

CTpOMCTBA

5.1

SxopHo-
IBAPTOBHBIE
yCTpOMCTBa

U3 HUX, B
UHTEPaKTUBHOU

dhopme

52

BykcupHble ae0eIKu




Pa3neanl 1 TeMbI
JUCIHIIINHBI

(Moxyis)

Buabl yaeOHbIX 3aHATHI, BRJIOYasa CP

Jek

Jlao

11

CP

(0)

3

(0)

3

[0)

(0) 3

U3 HUX, B
WHTEPaKTUBHOU
dopme

53

JIroKOBBIE 3aKPBITHS
TPIOMOB C
T'MJIPOIPUBOJIOM

13 HHX, B
MHTEPAKTUBHOMN

dhopme

O0s13aHHOCTH 110 MAIITHHHOM BaXTe JIMIT pAA0OBOIO

COCTaBa

6.1

BcrmiomorarensHbIe
MEXaHU3MbI
MAaIIuHHOTO
OT/ACIICHUS

13 HUX, B
UHTEPaKTUBHOU

dhopme

6.2

[Ipouenypsl
HECEHUS BaXThl
BaXTCHHBIM
MOTOPUCTOM

U3 HUX, B
MHTEPAKTUBHOMN

dbopme

6.3

Texnuka
0€30I1aCHOCTH B
OTHOIIICHUU PalboOT B
MAaIIHHOM
OT/IEJIEHUU

U3 HHX, B
WHTEPAKTUBHOMN

dbopme

6.4

be3omacHoe
00CITy)KUBaHUE U
JKCIUTyaTauus
CYJIOBBIX CUCTEM

U3 HUX, B
WHTEPaKTUBHOU

dbopme

UTOI'O

10

70




4.2 Cooepoicanue pazoenoe u mem OuCUUNIUHb
4 kypc

Pazoen 1 [IlunaMuvecKre HACOCHI U HACOCHI TPeHMsl. BeHTHISTOPBI

Tema 1.1 O0mue cBegeHUs 0 CYIOBbIX HACOCAX U BEHTHJIsATOPAX [2, 10]

Knaccudukanus nHacocoB mo mpuHIuny naenctBus. OCHOBHBIE TapameTphbl
HacOCOB U BEHTUJISAITOPOB.

Tema 1.2 Hanop nuenTpobe:xknoro nacoca [2, 10]

YpaBHeHue Hamopa OJujepa. YYeT BIUSHUS KOHEYHOTO YMCa JIOMACTEH.
[Iepexon Kk AEHCTBUTEIIBHOMY HAIOpy.

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

JleficTBUTENBHBIE pabOUre U YHUBEPCATIbHBIC XapaKTEPUCTUKU IIEHTPOOEKHBIX
HacocoB. PerynupoBanue pexxuma pa0boTsl. [IpaBuiia TEXHUYECKOTO HCIIOIb30BaHUS
JTUHAMHYECKHUX HACOCOB.

Tema 1.4 KosgpunueHT ObICTPOXOTHOCTH JIONMACTHBIX HACOCOB [2, 10]

[Tonobue IIEHTPOOCIKHBIX HACOCOB. dopmyna kod(pdunmrenTa
OBICTPOXOAHOCTU. THUNBI U XapaKTEPUCTHKUW pPabOYMX KOJEeC B 3aBUCUMOCTH OT
Kod(unrerTa 6bICTPOXOTHOCTH.

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

['opu3oHTAIBHBIE ~ OAHOCTYIIEHYATBIE  HACOCBI C  OJHOCTOPOHHUM U
JIBYCTOPOHHUM IIOJBOJOM YHJKOCTH, CaMOBCACBhIBAIOIIME HACOCHL. BepTHkanpHbIE
HECaMOBCACBIBAIOIIME U CAMOBCACBIBAOIINE HACOCHl. MHOIOCTYyIIEHYaThIE HACOCHI, B
TOM 4Hciie TorpykeHHble. OIlleHKa HEHTPOOEKHBIX HACOCOB. THIIBI M MapaMeTphl
LHEHTPOOEKHBIX HACOCOB PA3JIMYHBIX CYJIOBBIX CHCTEM.

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

SBneHne KaBUTaUMHM. OIMIOpa Pa3HOCTH JaBJIECHWA M OCEBas CHJIA.
['uppaBnuyeckue crocoObl pa3rpy3KH.

Tema 1.7 OceBble Hacochl [2, 10]

[IpuHun AeMCTBUS OCEBBIX HACOCOB, XapakTepucThku. OreHka U 00JacTh
IPUMEHEHMUS.

Tema 1.8 Hacocbl Tpenus [2, 10]

Buxpesbie Hacochl. [lpuHnun paeiicTBus, oOecreueHWe CaMOBCACHIBAHUS.
Xapaxkrepuctuku. Otenka u obmacts npuMmeHeHus. CTpyliHble Hacockl. HaznaueHue
Ha cyaHe. BopoctpyitHblii 3:xekTop. [IpuHuumn neiictus, npeoOpa3zoBaHus SHEPIHH,
onpexnenenne KIIJI, onenka.

Tema 1.9 Bentuasropsi |2, 10]

[lenTpoOexHble U OCeBble BEHTUIATOPHI. KoaduimeHT ObICTPOXOAHOCTH.
Pacuer mapamertpoB. [lelicTBuTenbHbIE paboune xapaktepucTuku. Ha3znauenue Ha

CyJHE.
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Pazoen 2 CynoBble cuCTEMBbI

Tema 2.1 CocraBHblie yacTu. TpyOonpoBoasl u apmarypa [2, 10]

DneMeHThl CyJOBOWM CHCTEeMBl. Marepuanbsl TpyO, YCIOBHBIC MPOXOJIHI.
Onpenenenue TOMMHBI CTeHKH TpyObl. CriocoObl coeauHeHus TpyO. Bumbl
apMaTypbl, YCIOBHBIC JaBJICHUS, MaTepuanbl. J(MCTaHIMOHHOE YIpPaBIICHHE
cucremamu. CuctemMa rupaBIndecKoro yrpaBJIeHUs! KIMHKETAMH.

Tema 2.2 Xapakrepucruka Tpyoonposoaa. Beioop Hacoca nis ceru [5, 10]

PacuetHoe  ompeaeneHue — XapaKTEPUCTUKU  MPOCTOrO0  TPyOONpoBoja.
CornacoBanue Hacoca ¢ TpyOompoBojoM W BbIOOp Hacoca. I[IpoBepka ycioBuii
BCaChIBAHUSI.

Pazoen 3 OO0bemHble Hacocbl. I'maponepenaun. IlopumHeBble
KOMIIpeccopbl

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

[llectepennsie Hacockl. [lpuHUMN JOEWCTBHS, KOMIIPECCUSA, IPHUMEHECHHUE,
pabounii 00beM, TeopeTudeckas mojada. BuHToBbIe Hacockl. [lpuHImm necTBus,
YpaBHOBEIIIMBAHUE OCEBOM CHWJIBbI, MPUMEHEHHUEe, padounii o0beM, TeopeThyeckas
noaada. OCOOCHHOCTH TEXHUUECKOTO UCTIOIB30BAaHUS POTOPHBIX HACOCOB.

Tema 3.2 PoropHo- miIacTuH4YaTrble ruapoMaimivHbl. BogokosbleBbie
Hacochl [2, 8,9, 10, 13, 14]

[TpyuHIMO AEHCTBUS TJIACTUHYATON MAIlIMHBI OJHOKPATHOTO JEWUCTBUS, pabouunii
o0beM, TeopeTrueckas nogada. [lmacTuHYaThIl HACOC ABYKPATHOrO JAEMCTBUS THIIA
bI'12-2, ycTpoiicTBO, TpUHIUN  JAeWCTBUA, Moaudukaiuu. OOpaTUMOCTh
IJIACTUHYATHIX THAPOMAIIMH. BBICOKOMOMEHTHBIM IUIACTUHYATBHIM THAPOMOTOP C
Bpamatomumcs  koprnycom  BJIT'K-1.,4. YCTpOUCTBO, TIIPUHLMUIT  JEUCTBUS.
BonoxkoubiieBbie Hacochl. [IpuHIUI n1eiCTBUS, IPUMEHEHHE.

Tema 3.3 [lopuiHeBbIe ¥ POTOPHO-MIOPIIHEBBIE HACOCHI [2, 9, 10, 13, 14]

[TopmaeBbie Hacochl. Knaccudwukamnus, NpuHIMIUAATRHAS CXeMa Hacoca
JBOWHOTO JEUCTBUA, Mojada. l[IpruMeHeHHe NOpIIHEBBIX HACOCOB. PanuanbHO-
IOPIIHEBBIE HACOCBL. Y CTPOMCTBO, NPUHLHUI JEUCTBUA. AKCHAJIbHO-NIOPIIHEBBIE
HAacoChl C HAKJIOHHBIM OJOKOM UIWJIMHAPOB. YCTPOWCTBO, MPUHUMUIT JEHUCTBHUS.
PabGounii 00beM U TeOpeTHUECKas 1M0Jadya POTOPHO-TIOPUTHEBBIX HACOCOB.

Tema 3.4 Hexkoropsbie cBeneHust 00 00beMHBIX THAponepenadyax M HMX
NPUHIMIHAJBHBIX cXeMax [6, 9, 13, 14]

OcHOBHBIE MOHATHS M OMNpEJeeHHs. Y CIOBHbIE Tpaduueckrue U OyKBEHHBIE
MO3UIIMOHHBIE O0O3HAYEHUSI B NPUHIMIHAIBHBIX CXEMaxX TUIPOIPUBOIOB.
[IpyHIMNIMATBHBIE CXEMBI TUAPOIIEPEIay C 3aMKHYTON U Pa30MKHYTON LHUPKYJIAIUEN
paboueit KUIKOCTH.

Tema 3.5 IlopmHeBbIe KOMIIPeccopsl [2, 4]

OO6mue cBeneHus. YCTPOWCTBO, TPHUHIUI JCHCTBUSA JBYXCTYIIEHYATOTO
KOMITpECCOpa OJHOCTOPOHHETO NeicTBHs (Tuma TaHmeM). TpebGoBanus Peructpa x
KOMIIPECCOPHOM yCTaHOBKE. [IpaBuia TEXHUUECKOTO MCIOJIb30BAHUSA KOMITPECCOPOB.
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NuaukaropHas nuarpamma nepBord KOMIIPECCOPHOM CTYIIEHHU U ONPEIEIICHUE MO1aun
KOMIIpeccopa.

Pazoen 4 JnekrporuapaBindecKue pyjaeBble MALINHbI

Tema 4.1 Harpy3ka Ha pyJieBy1o Mamuny [2, 10]

JleicTBue pyiis Ha CyHO. [ mapoaMHaMu4ecKne CUIIbL, JEUCTBYIOIIUE HA PYJlb.
Kpytsamuit MoMeHT Ha Oaiepe pyJis.

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

[Tnynmxepusie O1'PM tuna P. YcTpolCTBO UCMIOTHUTENBHONM YaCTH, OCHOBHBIE
TEXHUYECKUE XapakTepucTuku. IlnynxepHo-peeunbie OI'PM tuma PI' u 2PI.
YCTpONCTBO HCIOJHUTENBHOW YacTH, OCHOBHBIE TEXHUYECKUE XapaKTEPUCTHUKHU.
Jlonactueie I'PM. CpaBHUTENbHBIE XapAaKTEPUCTUKH, YCTPONCTBO MCIOIHUTEIBbHON
yactu O1'PM tuna «POI'-OBUMY-7».

Tema 4.3 IlpuHHUNHAJBHBIE THAPABJINYECKHE CXeMbl M TeXHH4YeCKOe
ucnojn3osanue I'PM [1, 2, 4, 6, 10]

[IpuHuMnManbHble THAPABINYECKHE CXeMbl IuryHxkepHod OI'PM tuma P ¢
HAacOCOM IIOCTOSIHHOM IOJA4YM M C HACOCOM pPETryJIMPYEMOM IOJAa4H, IUIYHKEpPHO-
peeunoid u sonactHoil OI'PM. TpeboBanus Peructpa k pysieBbIM MallMHaM.
TexHHUeCcKoe HCIONb30BAaHUE THUAPABIMYECKUX PYJIEBbIX MamuH. TpeOoBaHus K
paboueit xuakoctu I'PM, npumeHnsieMble Macia.

Pazoen 5 IlanyOHbIe MAalIMHBI U YCTPOIiCTBA

Tema 5.1 SIkopHO-IIBApTOBHBIE YCTPOMCcTBA [ 2, 3, 4, 12]

Cxembl SKOPHO-UIBAPTOBHBIX YCTPOMCTB C 3JIEKTPUYECKUM OpallnuieM u
mmuiaeM. CHaOkeHue CyJIoB SKOpSAMH, SKOPHBIMH LENSMH UM KaHaTaMH.
OnpeneneHne yCuINii, BOSHUKAIOIIMX B SIKOPHOM LIEMHU MPU CHATUU CYJHA C SIKOPSL.
TexHUUEeCKOe UCI0NIb30BAHNE IKOPHO-IIBAPTOBHBIX MEXAHU3MOB.

Tema 5.2 Bykcupnbie gedeaku [1, 2, 7, 10]

Haznauenne HeaBTOMaTHU3UPOBAHHBIX U ABTOMAaTUYECKUX OYKCHPHBIX J1€0e0K.
TpeOyemasi mone3Has MOIIHOCTh JE€OEIKH. YCTPOHNCTBO W MNPUHUMUIT JEHCTBUSA
anexTpuueckoit nedeaxu JIBAUI 1,5-3/12. 'mapaBnuueckas OykcupHas nebdeaka ['JIb
3/12, ycTpOoWCTBO, IPUHIMIHAIbHAS THPABIMYECKas CXema.

Tema 5.3 JIlokoBbI€ 3aKPBITHS TPIOMOB ¢ THAPONIPUBOAOM [2, 8, 10]

O6mue cBeaeHus. CKIabIBAIOIIMECS JIIOKOBBIE 3aKPBITHS C MIAPHUPHO
COCIMHECHHBIMH  JBYMS  CEKUMsAMH,  YCTPOHMCTBO, CX€Ma  KOMIIOHOBKH,
NPUHIMIHAIBHAS THAPABIMYECKAs CXEMa, ONPEIECICHUNE MAKCUMAaIbHOW MOIIHOCTH
HAacoca CTaHIIMH.

Pazoden 6 O63aHHOCTH IO MAIIUHHOI BaxXTe JIUI] PSIA0BOr0 COCTABA

Tema 6.1 BcomorarejibHble MeXaHM3Mbl MAIIMHHOIO oTAedeHust [2, 10,
11]
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BcnomoratenbHble MeXaHU3MBl U 00OpPYJOBaHHE MAIIMHHOTO OTAENEHUs, U
€ro pacroJIOKEHUE Ha MPUMEPE OJHOI0 U3 cyloB. OmnpeneseHne nTpUHAIIEKHOCTH
MEXaHU3Ma K CHCTEME 10 BETY OKPACKU CUCTEMBI.

Tema 6.2 IIpoueaypbl HeceHHs BaXThl BAXTEHHBIM MoTOpHcTOM [11]

O0s13aHHOCTHY TIPU 3aCTYIUIEHUH Ha BaxTy. OOA3aHHOCTH BO BPEMsI BaXThI.

Tema 6.3 Texnuka 0e30mMaCHOCTM B OTHOLICHMH PadOT B MAIIMHHOM
oraesienun [11]

O6mue TpeboBanus Oe3omacHOCTH. OOCTY)KMBAaHUE CUCTEM CXKAaTOrO BO3yXa
BBICOKOTO JIaBJICHUSI.

Tema 6.4 be3onacHoe 00CAyKMBAHUE M IKCILIYyaTAlMsl CYyJOBBIX CHCTEM
[4]

O6mue TpeboBanus K cucteMaM. TpeboBaHus K OaNIaCTHON U OCYIIUTENHLHON
cucremaM. TpeGoBaHMs K CIELIMATIbHBIM CUCTEMaM HE(TEHAIUBHBIX CY/IOB.

4.3 Cooeporcanue nadopamopuvix padoom

Ne paznena

T — HanmenoBanue 1a00paTOpHBIX padoT

4 kypc
Pazoen 1: InHaMIU4YecKHe HACOCHI H HACOCHI TPeHHsl. BeHTHIsiTOpBI
HcnbiTanue neHTpoOeXHOT0 OAHOCTYIIEHYaTOro Hacoca (2 )

[4].

Tema 1.3 XapakTepucTuku
[EHTPOOEIKHBIX HACOCOB

Paszden 3: Oobemubie Hacochl. 'naponepenaun. [lopumHeBbie KoMIpeccopsbl

Tema 3.5 [lopiineBsbie Ucnpiranue komnpeccopa KBTI (2 4) [4].
KOMITPECCOPBI
Pazoen 4: JnexkTporuapaBindeckue pyJjeBble MAIIUHbI
Tema 4.3 [TpuanMnuansHbIe THApaBIHYecKue cxeMbl DI PM (2 u) [7].
[IpuHIMNIMATBEHBIE
TUAPABINYECKHE CXEMBI
TEXHHYECKOE

ucnois3osanue [ PM

Pazoen 5: llanyOHble MAIIMHBI M YCTPOHCTBA

Tema 5.2 Iunponpuson nedeaxu I'JIb 3/12 (2 ) [7].
BykcupHbIe 1e0eaKu

4.4 Cooepotrcanue npakmuueckux 3aHAMU
[IpakTuyeckue 3aHITHUS IO JAHHOW AUCIUILIIMHE HE MPEyCMOTPEHBI.
4.5 Kypcoeoii npoekm uiu Kypcoeas paooma

He npenycmoTpeno
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4.6 Camocmoamenvnaa paboma. Konmpono camocmoamenvnoil pabomot

B camocrosTenbHy0 paboTy CTyJI€HTa BXOAMUT IMOJATOTOBKA K JIEKIMOHHBIM,
7a00paTOPHBIM 3aHSTUSIM IyTEM H3YUYEHHS] COOTBETCTBYIOIIETO TEOPETUUYECKOTO

Marepuana.

KoHnTponb camocTOATENBHON pPabOTHl CTyAEHTAa OCYILECTBISETCS B XOAE
BBINIOJIHEHUA JTA0OPATOPHBIX padOT MpHU MPOBEACHUN UHAUBUAYAJIbHBIX U TPYIIOBBIX

KOHCYJIbTAllAM.

S5 ®oHa OLEHOYHBIX MATEPHUAJIOB JJISl IPOBEICHUSA NMPOMEKYTOYHOM ATTECTAUN
00yYaImuxcs no JUCUUIJINHEe (MOXYJIIO)

5.1 Ilepeuenv Komnemenyuil ¢ yKazaHuem 3mManoe ux Qopmuposanus é npovecce
0CB0CHUA 00PA308aAMENBLHOI NPOZPAMMBL 8 HACMU OUCUUNTIUHBL (MOOY/1)

crocoOHoCTEH

pyJieBble MAILIUHBI
Paznen 5 IlamyOHbIe MaIuHBI U
YCTpOHCTBA

Paznen 6 O0sA3aHHOCTH IO
MAIlIMHHOM BaxTe JIULI PSJO0BOTO
cocraBa

HaumenoBan
Kountpoaupyemast Jranbl HanmenoBanue Tembl (pa3aesa) e
KOMIIeTeHIIUA OPMHUPOBAHNSA MCUHUILIUHBI (MOaVJIsA
1 (bopmup el (mozyns1) OLIEHOYHOI'0
KOMIIeTeHIINHA
cpeacTBa
Paznen 1 JImnamMuyeckrue HaCOCHI U
HACOChI TpeHUs. BeHTHIIATOpBI
Paznen 2 CynoBelie cuctemsl
Pasgen 3 O0beMHBIE HACOCHL.
I'unponepenaun. IlopuiHeBbie
KOMIIPECCOPBI
III-Naterpanus Pasznen 4 DinekTporuapaBiIindecKue
TIK-32 pall a TporHip DK3amMeH
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5.2 Onucanue nokazameneit u Kpumepueé OWCHUBGAHUA KOMHEMEHUUIl Ha
PA3TUYHBIX IMANAX UX POPMUPOBAHUS, ONUCAHUE UWIKATI OUYECHUBAHUA

Hndp Haunmeno
IHoka3ar
KOMIIe JdTanbl BaHUe en Hlkana
TeHuu | ¢opMupoBaHHs | OlLlEHOYHO oleHNBA Kpurtepuu onenuBanus OIleHNBAHU
u KOMIETEeHI[UH ro |
HUA
Cpe/ICTBA
Wrorossrii 6am 2
(HEyJOBIIETBOPUTENBHO) 1
Kana
COOTBETCTBYET KPUTCPHIO HOPSLIKA C
OILICHUBAHUS dTana pa}fraMH' )
(dopMupoBaHus (Hey/10BIET-
KOMIIETEHIIMH «HE OCBOCH).
[IK-32 | III-UuaTerpanus Wroroas L € BOPHUTEIIHHO)
. DKk3amMeH Wrororsrii 6an 3
crocoOHOCTEH OLICHKa .3
(YIIOBJIETBOPUTEIHHO), (y10BAETBOD
4(xopo1110) uiau 5 (OTJIIMYHO)
U-TEINbHO), 4
COOTBETCTBYET KPUTEPHUIO (xopormo), 5
OLICHUBaHUsI JTara (ofm/qu(;)
dbopMHpOBaHUS '
KOMTIETCHIITHH «OCBOCHY.

5.3 Tunoevie konmponvHble 3a0aHUA UTU UHbIE MAMEPUATbl, HEOOX00UMblE 014

OUEHKU 3HaHuu,
dopmupoeanusn

npozpammol

5.3.1 OTAII III — MaTerpanust cnocodHocTEH

6

ymenuit u (uau) HABLIKOS,

Komnemenuuﬁ npouecce

0C60€HUA

[Ipumep BonpocoB it MPOBEPKU MHTETPALIUU CITIOCOOHOCTEM:

— IIOHATHC HAIIOpa HACOCa U €TI0 CBA3b C JJaBJICHUCM;

— (popmyna TUAPOTUHAMUYECKOTO MOMEHTA ACHCTBYIONIETO HA PYJIb U €T0

rpaduyeckasl 3aBUCUMOCTh OT yIJIa OTKJIOHCHHS PYJIS.

— peryJIMpOBaHHE MO0Iauu IEHTPOOEKHBIX HACOCOB JIPOCCETUPOBAHUECM,
rpaduyecKoe MosCHEHUE, APYrrue CrocoObl peryJIUpOBaHHS;

— croco0bl M YCTPOHCTBA M3MEHEHHUS HampaBieHus rmojgadu B D1’ PM.

— CcOIJIacOBaHHE Hacoca ¢ TPyOOIPOBOIOM 1 BEIOOP HAcoCa;

— XapakTepuCTHKa TpyOOmpoBOoja IO BCACHIBAHUIO,

BCaCbIBaHMSI.
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5.4 Memoouueckue mamepuanvt, onpeoenauiue npPoueoypvl OUCHUBAHUA
3HAHUIL, YMEHUIl, HAGLIKO8 U (UU) OnbIMA OeAmeaIbHOCMU, XaAPAKMeEPUIYIOUIUX
Imansvl GopMuposanus KomnemeHyuil

5.4.1 Meroanka OlIEHKHU DK3aMeHa

DK3aMeH M0 JUCIUIUIMHE COACPKUT BOMPOCHI HAIIPABJICHHBIE HA OLICHKY 3HAHUM,
YMEHUM U HaBBIKOB, XapaKTEPHU3YIOMMUX ITambl (POPMHUPOBAHUS KOMIICTCHIIUU.
DK3aMEHAIIMOHHBIA OWJIET COACPKUT YEThIpE BOIPOCA, OXBATHIBAIOIIMX OCHOBHBIC
MOHSTHUS, U3ydaeMbI€ B JUCIUILUIAHE.

DK3aMeH MTPOBOJAUTCS B MUCbMEHHOM BHJIE.

OueHka 3a 9K3aMEH BBICTABJISICTCSI B COOTBETCTBUHU C IPUBEJACHHBIMU HUKE
TpeOOBaAHUSIMHU.

2 (HEeyJOBJIETBOPUTENHHO) - BBICTABIISIETCS O0YYAIOIIEMYCS, €CITU XOTs ObI OJHO
Y3 3aJJaHUH HE BBIINOJIHEHO WJIHM BBIINOJIHEHO HE B ITOJHOM OOBEME W/WIM OJUH WU
HECKOJIBKO OTBETOB HWMEIOT OIMMOKH B COJICPKAHWUU W/WIA BBIBOJAX, KOTOPHIC
IPUBEITH K 3HAYUTEITHLHOMY HCKa)KEHHIO HUTOT'OBOTO pe3yibrara3
(YIOBIETBOPUTEIBLHO) — BBICTABISACTCS OOydYaroOlIEeMycCs, €CJIM BCE 3aJaHusd
BBHITIOJTHEHBI B COOTBETCTBUU C TPEOOBAHUAMU IK3aMEHAIIMOHHOTO OUJIeTa, B MOJTHOM
o0beMe, 0OJIHAKO OJWH UM HECKOJIBKO OTBETOB UMEIOT OIIMOKH B COJIEPKAHUU /WU
BBIBOJIaX, KOTOPbIE MOBJICKJIM HE3HAUUTEIIBHOE UCKAKEHHE UTOTOBOTO pe3yJibTara.

4 (XOpoI1I0) — BBICTABJISIETCSI 00YYarOIIEMYCsl, €CJI BCE 3aJaHus BBITIOJHEHBI B
COOTBETCTBHHM C TPEOOBAHUSIMH SK3aMEHAIMOHHOTO OwiieTa, B IOJIHOM OOBEMeE,
OJIHAKO OJIMH WJIM HECKOJIbKO OTBETOB HMEIOT OIIMOKH B COJCP)KAaHHH W/UIN
BBIBOJIaX, HE BIUSIONINE (MIIH cJ1a00 BIUSIONIME) HA UTOTOBBIM pe3yJIbTar.

5 (OTIMYHO) — BBICTABIISICTCSL OOyJarOMEMyCsl, €CJIM BCE 3a/1aHUSI BBITIOJIHCHBI B
COOTBETCTBHH C TPeOOBaHUSIMH SK3aMEHAIIMOHHOTO OMIIeTa, B ITIOJTHOM 00beMe U 0e3
OIIINOOK.

B cnyuasix, eciam CTyA€HT JaeT HE TOJHBIC W/WIW HE Pa3BEpHYTHIC OTBETHI HA
BOIIPOCHI OWJIeTa WM € OTBETHl COJAEP>KAT OIIMOOYHBIC CBEACHUS U BBIBOJIBI,
npenojaBaresib BIpaBe 3aJaBaTh JOMOJHUTENIbHBIE BOMPOCHI, HAMpABJICHHBIC Ha
YTOUHEHUE YpPOBHS 3HAHUM, YMEHUW W HaBBIKOB CTyJCHTAa B paMKaX OCBOCHUS
KOMIICTCHIIMM O JAaHHOW JUCIUILIMHE.

5.4.2 Meroauka 3aiuThl 1TaOOpaTOPHBIX padoT

[Ipu 3ammre 1a00OpaTOPHBIX PaObOT CTYJEHTY 3a/aeTcsd JABa TEOPETHUECKUX U
OJIUH TIPAKTUYECKUN BOMPOC MO TeMe JabopatopHoil paboTel. B cimydae orBeTa Ha
BCE TOCTaBJICHHBIC BOIPOCHI, JJabopaTopHas paboTa cuuTaeTcs 3aluineHHou. [Ipu
OTCYTCTBUM OTBETAa XOTS Obl HAa OAWH U3 TIOCTABIICHHBIX BOMPOCOB JlaOOpaTOpHAS
paboTa cuMTacTCs HEe3aIUIIICHHOM.
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6 IlepeyeHb OCHOBHOM U JIONOJHUTEJIbHOH YU4eOHOI JTUTEpPaTypPbl, HEOOXOAUMOM
JJISL OCBOCHUS JUCUMIJIMHBI (MOXYJIS)

@) 0CHO6HAA y4eOHaa 1umepamypa

1 babuu, A.B. Dkcrutyatauus CyAOBBIX BCIOMOIAaTENbHBIX MEXAHU3MOB, CUCTEM H
YCTPOUCTB [ DJIEKTPOHHBIN pecypc] : yueOHoe nmocobue / A. B. babuu ; A.B. baduu. -
MockBa : MI'ABT, 2015. - 76 C. — Pexxum JOCTyTIA:
http.//www.bibliocomplectator.ru/book/&id=46903 . - 3ari. ¢ 3xpaHa

2 Xapun B.M. CynoBble MaliHbl, yCTAHOBKH, YCTPOHCTBA U CUCTEMbI. Y UeOHUK ISl
BBICIIMX MOPCKUX yueOHbIX 3aBeaeHuit /O.H. 3unbko, b.I'. lexun, B.T. [1uckioB.—
Opnecca: ®enunkc, 2010.—617 c.

0) OononnumenvHan yueoOHaa i1umepamypa

3 Konnakos, b. A. O6opyaoBaH1e CyJOBBIX SHEPI€TUYECKUX YCTAHOBOK H
naxyOHbIE MEXaHU3MBI [ DIIeKTPOHHBIHN pecypc] : cmpaBoy. nocobue / Konmakos
boprc AunpusHoBuy, MapTteiHOB Anekcanap AHaronbeBud, [Inaypun Asekcanap
Muxaitnosuu ; b. A. Konnakos, A. A. MapteiHoB, A. M. [Tnuypun ; M-Bo
Tpancnoprta Poc. @enepamnuu, Oenep. areHCTBO MOp. U ped. Tpancnopra, DI'bOY
BO " Cubupckuii roc. yH-T BogHoro Tpancnopta'. - HoBocubupck : CI'YBT, 2015. -
140 c. - CereBoii pecypc. OTkpbiBaeTcs ¢ ucnosibzoBanuem Adobe reader Bepcuu 9.0
U HOBeEe.

4 PJ131.21.30-97.1IpaBuiia TEXHUYECKOM AKCILTyaTallMKM CYyJOBBIX TEXHUUECKUX
CpeICTB M KOHCTpYKUMid. - Bzamen P/ 31.21.30-83;P/] 31.21.65-84;PTM 31.2003-
77;¥Y1B.1 BBea.B 11.0T 07.04.1997 Ne M®-34/684 / M-Bo Tpancn. Poc. ®enepanuu. -
CII6. : 3BAO"HHUMM®", 1997. - 343 c. - ISBN 5-900248-60-7.

7 MeTtoauveckue yKazaHus I 00y4AOUIUXCS 110 OCBOCHUIO U CHUIIUHBI
(monynst)

5 Eropos I'.JIL., Ilnuypun A.M. Meroauyeckue ykas3aHus IJis pacyéra CyJOBBIX
HacocoB.- HoBocubupck: HI'ABT, 2008. — 93 c.

6 Ilymnun B.II. ['uppaBnnueckre pyJieBble MallMHBL. METONMYECKUE YKa3aHUsS IO
muciuiuinHe «CyZloBbIe BCIIOMOTATEIbHbIE MEXAaHU3Mbl, CUCTEMbI U YCTPOMCTBa».—
HoBocubupck: HFABT. —2007. — 33 c.

7 Ilymaun, B. I1. Pa3paboTka rugponpuBoga OyKCUpHO# jiebenku [ DIeKTpOHHbBIN
pecypc] : Metoa. yka3. o BBIIIOJHEHHUIO pacueTHO-Tpaduyeckoit padotsl / [TymHuH
Banepuii [letposuu ; B. II. [Iymnun ; M-Bo tpaHncn. Poc. @enepaunn; Oenep.
areHTcTBo Mop. u ped. TpaHcn.; DbOY BIIO "HoBocub. roc. akaa. Boj. TpaHci.". -
Hosocubupck : HI'ABT, 2014. - 37 c. : un. - bubnuorp.: c. 23 (6 Ha3B.). - CeTeBoit
pecypc. OTkpriBaetcs ¢ ucnoiab3oBanuemM 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. I'maponpuBoj J0KOBOTO yCcTpoiicTBa. MeToanueckue
yKa3aHWs TO BBHINOJHEHUIO pacdyeTHo-rpadguieckoil padotrel.— HoBocubOupck:
HT'ABT, 2005.—16c.

8 [IlepeyeHb yueOHO-METOAMUYECKOT0 O0eCIIeYeHUS IJIS1 CAMOCTOSTEIbHOM
padoThI 00y4aKOIIMXCS

9 T'uppaBnuka, THAPOMAIIMHBI W THUIPOMHEBMONPUBOJ. YueOH. mocobue / T.B.
AprtembeBa, T.M. Jlbicenko, A.H. Pymsuuena, C.II. Crecun. — M.: Axkanemus. —
2005.-336 c.

10 Yunsies M.A. CynoBbie BcioMorareibHbIe MEXaHH3Mbl. YUEOHUK JJIS BY30B. —
M.: Tpaucnopt, 1989. — 230 c.

9 Ilepedyennb pecypcoB HHPOPMAUOHHO-TEJIEKOMMYHUKAIIMOHHOM CeTH
"UnrepHet" (1asee - ceThb "UHTEPHET'" ), HEOOXOAUMBIX /IJIsl OCBOEHMSI
AMCHUIIMHBI (MOXYJIs1)

11 bopuco, H. H. CynoBoe BcmoMoraTeibHOE SHEPreTHYECKOE O0OpY0BaHHE
[OnexTponnsiii pecypc] / bopuco H.H., Ilonomaper H.A., Axosne C.I'. - H.
Hosropoa: W3a-so ®BOY BIIO "BI'ABT", 2012. — Pexum pgoctymna:
http://e.lanbook.com/books/element.php?pll_1d=44854 . — 3ari. ¢ 3kpana

12 JlozoBeukuii B. B. T'mapo- U MHEBMOCUCTEMBI TPAHCIIOPTHO TEXHOJOTMYECKUX
MainH: YueoHnoe nocodue. — CII6.: M3narensctBo «Jlanby, 2012. — 560 c.: mi1. —
(Yuebnuku g By3oB. CnenmanbHas — jurepaTtypa).-Pexum  goctyma
http://e.lanbook.com/view/book/3808/ . — 3arm. ¢ skpaHa

13 Ywmwmib B. II. T'uaponHeBMONPUBOJ CTPOUTENIBHOM TeXHUKH. KoHCTpyKuus,
IPUHIIAIT JeHCcTBUsA, pacueT: YueOHoe mocobue. — CII6.: M3nmarenbctBo «JlaHbY,
2011. — 320 c.: w1 — (YueOHuku nis By30B. CrenmaiibHasi muteparypa).-Pexxum
nocrtyna : http://e.lanbook.com/view/book/696/ . — 3ari. ¢ 3xpana

10 ITepeyenb nHGPOPMAIUMOHHBIX TEXHOJIOT Ui, HCIIOJIb3yEeMbIX NPH
OCYLIeCTBJICHMH 00PAa30BaTEJIbHOI0 MPOLECCA MO0 JUCHUILINHE (MOTYJIIO),
BKJII0OYAsI MIepevYeHb MPOTrPaMMHOTI0 obecriedeHusi 1 UHGPOPMALMOHHBIX
CIIPABOYHBIX CHCTEM (IIPH HEOOXOAUMOCTH)

- Ilaker npukiIagHbIX O(HUCHBIX MpOrpamMM, BKIIOYAIOMIMN B ce0s TEKCTOBBIM

nporieccop, cpeacTna npocMotpa pdf-daitios u cpencra paboThl ¢ rpaduKoi.

- Koncynsranmonno-npaBoBas cucteMa «Koncynbrant [Lnrocy.

- DnekTpoHHO-O0ubIMoTeuHas cucrema «Jlauwy https://e.lanbook.com/.
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http://e.lanbook.com/books/element.php?pl1_id=44854
http://e.lanbook.com/view/book/3808/
http://e.lanbook.com/view/book/696/
https://e.lanbook.com/

11 Onumcanue MaTepUAJbHO-TEXHUYECKOM 0a3bl, HeoOXOAMMOM  JIs
OCyIIIeCTBJIEHUS] 00Pa30BaTEJIbHOI0 MPOLECCa MO IMCHUIINHE (MOIYJII0)

HaumMmeHnoBaHue
CHeNUAJIN3HPOBAHHBIX
ayIuMTOpUii, KAOUHETOB,
JadopaTopuid

IlepeyeHb OCHOBHOTO 000PY10BAHUS

[Tomemenue ass 1abopaTOPHBIX
3aHATHH (YueOHo-1abopaTopHBIi
kopmyc, aya.008)

Hacochas ycTaHoBKa ¢ HEHTPOOEKHBIM HACOCOM.
Komnpeccopnas yctanoBka ¢ kommnpeccopom KB/I-T'
JleMOHCTpallMOHHBIE YCTAHOBKU C BUXPEBBIM U
HEHTPOOEKHO-BUXPEBBIM HACOCAMHU.

MakeTsl IIIIyHKEPHOHR U IUIYHKXEPHO-PECUHOU PYJIEBON
MalluHBbI, IJTACTUHYATOr0 HACOCA.

Y4eOHbIe MIaKaThl 10 TWHAMHYECKUM Hacocam,
00BEMHBIM HACOCAM U THJIPOMOTOpamM
TUIPONIPUBO/IOB, PYJIEBBIM MaIlIMHAM, IKOPHO-
LIBAPTOBHOMY arperary.

[Tomenienue i1 cCaMOCTOSATENBHON
pabothl (YuebHo-1abopaTOpHBIit
kopnyc, aya.307)

Pabouee mecTo, mepcoHaIBHBIN KOMIBIOTED C
BBIX0JI0M B IHTEepHET

YyeOHast ay IMTOPHS U1 IPOBEACHUS
3aHATHH JIEKLTMOHHOTO THIIA.

Habop nemoncTpaimoHHOro 000pyA0BaHus U yueOHO-
HarJISIHBIX IOCOOMIA, B TOM YHCIIe: 10CKa yueOHas,
MYJIbTUMEAUMHBIA TPOEKTOP, IKPAH IPOCKIIMOHHBIN.
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