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1. HEJIX OCBOEHU A JUCHUIIINMHBI

1.1 | HaTp HeOOXOAMMBIEC 3HAHUS 110 YCTPOICTBY, HA3HAUCHHUIO, TPUHINILY JCHCTBUS U 3KCILUTyaTAaI[MOHHBIM [TOKA3aTeIISIM
CYOBBIX BCIOMOIaTeIbHBIX MEXaHU3MOB, BXOAAIINX B CyHOBbIE CHCTEMBI U YCTPOICTBA, a TAKXKE JaTh HEOOXOUMBIE
3HaHMSA 110 THIPOIIEpeNauaM U IPUMEHEHHIO THAPONPHBO/IA B CYJOBBIX CHCTEMaX M YCTPOICTBAX, a TAK)Ke HABBIKU
BBIOOpA BCIIOMOTATENBHBIX MEXaHU3MOB JUIS CYJIOBBIX CHCTEM M YCTPOICTB, a TakKe YTCHHUS NPHHIUITHAIBHBIX
THJPABIMYECKUX CXEM, B TOM YHUCIIE CXEM THAPONPUBOAOB.

2. MECTO JUCIIMIIVIMHBI B CTPYKTYPE OOII

Huxn (pazoen) OOIT: b1.0

2.1 | TpeGoBaHusl K IpeIBAPHTEIbHOI IIOATOTOBKE 00y4aIOLIErocs:

2.1.1 HByXTOHJ'[I/IBHI)IC 1 TpaAULIMOHHBIC IBUI'aTCIIbHBIC YCTAHOBKH CY/10B

2.1.2 | O0mmit Kypc 6eCHUIOTHBIX TPAHCIOPTHBIX CUCTEM

2.2 | [ucuMnIMHbI M NPAKTUKH, 1JI51 KOTOPbIX OCBOEHHE AAHHOI JMCIUILIUHBI (MOY/Is1) HE0O0OX0AUMO KaK
npeauecTByIoLiee:

2.2.1 | CynoBsle TypOOMAIINHEI

3. KOMIETEHLIMU OBYYAIOIIETOCSI, ®OPMHUPYEMBIE B PE3YJILTATE OCBOEHMS JUCLHUILINHEI
(MOZY.JIs)

YK-2: Cnocoden YHIpaBJATh NPOEKTOM HA BCEX ITAIlAX €0 )KU3HCHHOI'0 IIUKJIAa

YK-2.2: KoHTpomupyeT peaqu3alinio MpoeKTa, OCYIIeCTBIIET MOHUTOPHHT MPOEKTa U 0(popMIIEHHE OTUYETHON JOKYMEHTAIIUH 110
MPOCKTY

OIIK-2: Cnioco0eH NpUMEHSITh eCTECTBEHHOHAYYHbIE U 001IleMH:KeHePHbIe 3HAHNUS, AaHAJIUTHYECKHE METO/AbI B
npogeccHOHAILHOMN AeATeTbHOCTH

OIIK-2.3: TIpuMeHsIeT METOIBI TEOPETUUECKOTO U SKCIIEPUMEHTAIBHOTO UCCIEAOBAHNUS B IPO(HECCHOHATBHON e TENEHOCTH

OIIK-3: Cnioco0eH NpoBOIUTH M3MeEPEHUsI U HADIIOIeHN s, 00padaThIBATH U MPEICTABJIATH IKCIEPUMEHTATbHbIE JaHHbIE

OIIK-3.3: O6pabaTbIBaeT U MpeACTaBIsIET OIYICHHBIC JaHHBIC U OLICHUBACT PE3yIbTaThl H3MEPECHUH

IIK-6: Cnioco6eH ocymecTBIAATH MOJATO0TOBKY, IKCIJIyaTAI[UI0, 00HAPY:KEHUE HEUCTIPABHOCTEH M Mepbl, HE00X0TUMBIE LIS
npeaoTBpalicHus NPUINHECHUS nospeme}mifl CJIe1yIol UM MeXaHu3MaM U CUCTeMaM ylipaBJICHUS: 1. I'maBHbII JABHUIaTe/lb
H CBSI3aHHBIE C HUM BCIIOMOraTeJibHbIe MexaHu3Mbl; 2. [IapoBoii KoTe U CBSI3aHHbIE C HUM BCIIOMOTaTeJIbHbIE MEXaHU3MBbI
H mapoBble cucTeMbl; 3. BcmomorateapHble IEPBUYHBIE ABHTATEH U CBSI3aHHBIE ¢ HUMH cucTeMbl; 4. [pyrue
BCIIOMOTraTe/JIbHbIC MEXAaHU3MbI, BKJIIOYasi CHCTEMbI OXJIAKICHUHA, KOHAUITHOHUPOBAHUSA BO3AYyXa U BEHTUJIAIIUU

[TK-6.1: OcyiecTBisieT MOArOTOBKY U 3KCIUTyaTaluio rinaBHoi COY M CyJOBBIX BCIIOMOTaTENbHBIX CHCTEM

IK-7: Cnocoden OCYIIECTBJIATH IKCILIyaTallUI0 CUCTEM: TOIVIMBHBIX, CMa301HbIX, 0aJLJIACTHBIX H APYrux HACOCHBIX CUCTEM
U CBA3AHHBIX ¢ HUMH CUCTEM YIIPABJICHHUA

ITK-7.1: OcymiecTBisieT 3KCILTyaTaIlHIO TOTIMBHBIX ¥ CMa30YHBIX CHCTEM, OAJUTACTHBIX U IPYTHX HACOCHBIX CHCTEM

IIK-34: Cnoco0eH copMHPOBATH Le/IH NPOEKTA (MPOrpaMMbl), pa3padoTaTh 00001eHHbIC BADMAHTHI €€ pellieHus,
BBINOJHATH AHAJIM3 3THX BAPHAHTOB, NPOTHO3NPOBAaHMeE MOCJIeCTBUI, HAX0KIeHHe KOMIPOMHCCHBIX pelIeHn i




TIK-34.1:
peleHui

IInanupyeT Lenu mpoexrTa, pa3padaThiBacT BAPUAHTHI PEIICHNS, aHATTHM3UPYET U IIPOTHO3UPYET Pe3yAbTaThl CBOMX

IIK-35: Cnoco0eH pa3padoTaTh NPOeKThHI 00bEKTOB MPO(ecCHOHAIBbHOI 1eATeJILHOCTH € Y4eTOM (PU3HKO-TeXHUYECKHX,
MEXAaHUKO-TEXHOJOTHYECKUX, ICTETUIECCKUX, IKOJTOTHIECCKUX, IPrOHOMUICCKUX U IKOHOMUHYECCKHUX TpEﬁOBaHI/lﬁ, B TOM
YHcJIe ¢ HCMO0Jb30BaHHEeM HH(POPMANHOHHBIX TEXHOIOTHI

TIK-35.1:

OcymiecTBIseT co3AaHne 00BEKTOB MPO(ECCHOHATBFHOMN AEATEIBHOCTH C YIETOM Pa3INYHBIX TPEOOBAaHUI U HOPM C

HCII0JIb30BAHUEM I/IHC])OpMaI_II/IOHHLIX TEXHOJIOTHH

IIK-40: Cnioco0eH 4uTaTh CXeMbI TPYOONIPOBOI0B, THAPABJINYECKHX U THEBMATHYECKUX CHCTEM

I1K-40.1:

OnpeaenﬂeT PacToJIOKECHNUA MEXaHU3MOB Ha CXEMax prGOHpOBO,HOB, TUAPABINYECKNUX U ITHEBMATUYCCKUX CUCTEM

B pesynbTate 0CBOCHMS AMCHUIIMHBI 00y4aIOLIUICS J0JIKEH

3.1

3HaTh:

3.1.1

MeTOIBI (POPMYITUPOBAHMS B PAMKaX IIOCTABICHHOMN 1IN IMPOSKTa COBOKYITHOCTH 3aJ1a4, 00CCIICUMBAIOIINX €€
JOCTHKEHHE

3.1.2

MCTOAUKY pacyeTa MMpOUCCCOB IKCIUTyaTallu CYJOBBIX BCTIOMOTI'aTCIIbHBIX MCXaHU3MOB

313

OPAOOK IMPOBCACHUS HUCTIBITAHUN CYAOBBIX HACOCOB, KOMIIPECCOPOB

3.14

npaBujia u 06Ha£[a€T HaBbIKaMH1 OCYHICCTBJIICHUSA IMMOATIOTOBKH U OKCILTyaTallud CUCTCM YIIPABJICHUA BCIIOMOIaTCJIbHBIMHA
MCXaHHU3MaM

3.1.5

npaBujia ¥ aJITOPUTMBI SKCILTyaTallud HACOCHBIX CUCTEM

3.1.6

Ha3HA4YCHUC, TCXHUYCCKUEC XapaKTCPUCTUKU, KOHCTPYKTUBHBIC OCO6€HHOCTI/I, MPUHIUITBL pa6OTLI CYAOBBIX
BCIIOMOI'aTCJIbHbBIX MCXaHNU3MOB

3.1.7

Pa3JINIHBIC Tpe6OBaHI/I$[ MNPEABABIIACMBIC K ITIPOCKTaAM

3.2

YMmerhb:

3.2.1

BLI6I/IpaTL ONTUMAaJIbHBIN CIIOCO0 peuieHus 3aaa4, yHUuTbiBast ﬂeﬁCTBylomﬂe TIpaBOBBIC HOPMBI U UMCIOIIIUECS YCIOBUA,
PECYPChI 1 OTPAHUYICHUA

322

MPOCKTUPOBATH XapPaAKTCPUCTUKHU HACOCOB, KOMIIPECCOPOB U APYIUX MECXaHU3MOB

323

00pabaThIBaTh pe3yabTATHI IOTYYCHHBIE IIPU IPOBEICHUE UCTIBITAaHUI CyIOBOTO BCIIOMOTaTeNbHOI0 000pY10BaHHS

324

OCYHICCTBIIATH IMMOATOTOBKY U SKCIITyaTalluIO CUCTEMAaMU YIIPABJICHUSA BCIIOMOT'aTCJIbHBIMU MEXaHU3MaM

325

aHAIN3UPOBATh PAOOTY HACOCHBIX CHCTEM M BBISBIATH IPOOJIEMBI IPH UX SKCILTYaTAIlHH;

3.2.6

BBITIOJTHATH BEIOOP 000PYTOBAHMS IIPH PEIICHUH 33129

327

pa3pa60TaTL MPOCKT I10 BCIIOMOTI'aTCJIbHbIM MCXaHU3MaM

328

C YYETOM Pa3INYHBIX TPeOOBAaHHH C UCIIOIB30BAaHUEM MH()OPMAITOHHON CPEIIBI

33

Baanern:

33.1

HaBBIKAMU ITyOJIMYHOTO MPEICTAaBICHNS PE3y/IbTaTOB PEIICHUsI KOHKPETHOM 3a/1a4 MIPOeKTa

332

METOJMKOH pacueTa CyA0BOro Hacoca U TpyOOIpoOBOIOB

333

MEpaMu O MPEAOTBPAMICHUIO ITPUIYNHEHUA HOBpe}K,Z[eHI/II\/’I CHUCTEMaM YIIPABJICHUA U BCIIOMOTAaTCJIbHBIM MEXaHU3MaM

334

METOJaMU aHaJIn3a U IMMPOTrHO3UPOBAHUA IIPU OLICHKU PE3YIIHTATOB CcBOCH JCATCIBHOCTHU

4. CTPYKTYPA JUCHUILIAHGI (MOAYJIST)

Buna

HaumenoBaHue pa3iesioB U TeM /BU/I 3aHATHS/ Cemectp | YUacos | Jluteparypa | IlpIlo

3aHATHS / Kypc JArOT

Paznen

Paznen 1.

Jlex

JluHaMu4ecKue HacoChl M HacOChl TpeHus. Bertmsatopsr /JIex/ 1 JI1.1J11.2

JIab

HcnbiTanne neHTpoOeXHOT0 OMHOCTYIeHYaToro Hacoca /Jla6/ J3.1

Cp

JluHaMudeckue HacoCkl M Hacockl TpeHus. Bertmstopsr /Cp/ J12.1

Jlex

Cynoseie cuctemsl /JIex/ 1 JI1.1J11.2

Cp

L I
—_—
e}

O O O] o ©

Cynossie cuctemsl /Cp/ 18 J12.1




Jlex Oo6nbemuble Hacockl. ['uaponepenaun. [Topuraessie kommpeccopst /JIex/ 4 1 J1.1J11.2 0
JIa6 Hcnsrranue xomnpeccopa KB/ /J1a6/ 4 0
Cp O6wemuble Hacockl. ['unponepenaun. [lopuaeBbie kommpeccopst /Cp/ 4 18 JI2.1 0
Jlex ONeKTPOTHIpaBINIECKHE PYIIeBbIe MalTHHEI /JIex/ 4 1 JI1.1J11.2 0
Cp DNEKTPOTUIPABIMUYECKIE PYIeBble MauHbI /Cp/ 4 18 JI2.1 0
Jlex [TamyOHBIC MaIIMHEL ¥ ycTpOicTBa /JIex/ 4 1 JI1.1J11.2 0
Cp [TamyOHBIC MaIIMHEL ¥ ycTpoticTBa /Cp/ 4 18 0
Jlex OO0s13aHHOCTH 110 MAalTMHHOW BaxTe JIWIT PAIOBOTO cocTana /JIex/ 4 1 JIT.1J11.2 0
Cp OO0s13aHHOCTH 110 MaNTMHHOW BaXTe JIUII PI0BOTO coctasa /Cp/ 4 18 JI2.1J12.2 0
HKP Texymuit kouTpoas /MKP/ 4 0

5. COAEP)KAHNE TUCOUIIIMHEI (MOLYJIST)

Paznen 1 J/luHamMudeckue HACOCHI M HACOCHI TPEHUS. BEHTUIATOPEI

Tema 1.1 O6mme cBeieHHs O CYJJOBBIX HaCOCaX M BEHTHIISATOpaxX

Kiraccudukanus HacocoB 1o npuHIUITY AeiicTBHL. OCHOBHBIC TapaMeTPB! HACOCOB U BEHTHISTOPOB.

Tema 1.2 Hanop ueHTpo6exHOro Hacoca

VpaBHeHue Hanopa Diinepa. YdeT BIMsAHHM KOHEUHOro yKcia jonacreil. Ilepexon k 1elcTBUTETLHOMY HAIOPYy.

Tema 1.3 XapakTepHCTHKN IEHTPOOEKHBIX HACOCOB

JelicTBuTenbHbIE pabodre U YHUBEpPCATbHBIE XapaKTEPUCTUKU IEHTPOOSKHBIX HaCOCOB. PerympoBanue pexkrmMa padoTHI.
ITpaBuIa TEXHUYECKOTO UCIIONIB30BaHNS ANHAMUYECKHX HACOCOB.

Tema 1.4 KoadpdumueHT OBICTPOXOJHOCTH JIONACTHEIX HACOCOB

ITono6ue nenTpodexHBIX HacocoB. Popmyrna kodddurmenTa OBICTPOXOTHOCTH. THITEI 1 XapaKTEPUCTUKH PabOINX KOJEC B
3aBUCHUMOCTH OT K09 (uIrenTa ObICTPOXOTHOCTH.

Tema 1.5 KoHCTpYKTHBHBIE THITBI IEHTPOOEKHBIX HacocoB. [IpiuMenenne

I'opm3oHTaNBEHBIE OTHOCTYNEHYATHIC HACOCHI C OHOCTOPOHHHIM H IBYCTOPOHHHM IIO/IBOJIOM XHIKOCTH, CAMOBCACHIBAOIITHE
Hacochl. BepTukansHble HECaMOBCACHIBAIOIINE M CAMOBCACHIBAIOIINE HACOCEL. MHOTOCTYIIEHYAThIe HACOCHL, B TOM YHCIIE
norpyxkenHsle. OLEHKa IIEHTPOOEKHBIX HAcOCOB. TUIIBI U MapaMeTpPhl IEHTPOOEKHBIX HACOCOB PA3IMYHBIX CYHOBBIX CUCTEM.
Tema 1.6 KaBuranus B IeHTpoOEKHBIX Hacocax. OceBast cria

SIBnenue kaBUTaNMK. DIMIOpa Pa3HOCTH JABJICHUN U OceBas cuiia. [ uapaBindeckue criocoObl pa3rpy3Ky.

Tema 1.7 OceBble HacOCHI

[TpuHIMI KEHCTBHS OCEBBIX HACOCOB, XapakTepucTHKU. OLeHKa 1 001aCTh MPUMEHEHHSI.

Tema 1.8 Hacocs! TpeHus

Buxpessie Hacocs!. [IpuHnun neicTBus, odecrieueHne caMoBcachIBaHU. XapakTepucTHKH. OeHKa i 00J1acTh IPUMEHEHHS.

Crpyitabie Hacocsl. HazHayenue Ha cynHe. BomoctpyitHsiii 3xextop. [IpuHimn neifctBus, npeodpa3oBaHus SJHEPTHH, ONIPEACICHHE

KII[, onenka.

Tema 1.9 BeHTHIATOPBI

LenTtpoOexHbie 1 oceBble BeHTWISITOpBL. Koaddunuent 6pictpoxoaHocTtu. Pacuer mapamerpos. [eiicTBUTENbHBIE paboUme
xapaxtepuctuku. Ha3sHauenue Ha cyqHe.

Paznen 2 CynoBble cucTeMbI

Tema 2.1 CocraBHbie yacTu. TpyOOIpoOBOABI M apMaTypa

DNeMEeHTHI CYIOBOI CUCTeMbI. MaTepualibl TpyO, YCIOBHBIE TPOX0abl. OTNpeaereHne TOMIUHBI CTeHKH TPYObl. CIiocoObt
coenuHEHUs TpyO. Busl apMaTypsl, yCIOBHBIE IaBICHUS, MaTepHalbl. JJuCTaHIIMOHHOE yrIpaBieHne cucteMamu. Crcrema
THIPABIMYECKOTO YIPaBICHUs KITUHKETaMU.

Tema 2.2 XapaxTepucTrka TpydonpoBoa. Beibop Hacoca s cetn

PacgerHOe ompezneneHne XapaKTepUCTHKH IIPOCTOTO TpydorpoBoaa. CormacoBaHne Hacoca ¢ TPyOOIIPOBOAOM M BEIOOp Hacoca.
IIpoBepka ycioBuii BcachlBaHUSI.

Paznen 3 O6bemuble Hacockl. ['napomnepeaadu. [TopirHeBble KOMIPECCOPHI

Tema 3.1 PoropHblie Hacoch

[ectepennsie Hacockl. [IpuHIMN ASHCTBHS, KOMIIpECCHUs, IpUMEHeHne, pabouuii 00beM, TeopeTHuecKas nojavya. BUHTOBbIE
Hacochl. [IpuHIUI fAeicTBUS, ypaBHOBEIINBAHUE OCEBOH CHIIBI, IPUMEHEHHE, pabounii 00beM, TeopeTHIecKas 1o aqa.
OCo0eHHOCTH TEXHUYIECKOTO HCIOIB30BaHIS POTOPHBIX HACOCOB.

Tema 3.2 PoTopHO- mIacTUHYATHIE THAPOMAIIUHEL. BOZOKOIBIIEBEIE HACOCH

[MpuHuun gefcTBUS MIACTUHYATON MAIIMHBI OHOKPATHOTO JeHCTBUS, pabouunil 00beM, TeopeTndeckas nogaya. IlmacTuHuaThIHd
Hacoc JAByKpaTHOro aedcTBus tuna bI'12-2, yerpoticTBo, mpuHIMI neiicTBrs, Momudukarmy. OOpaTHMOCTh ITACTHHYATHIX
rUApoMalIuH. BbICOKOMOMEHTHBIN INIACTUHYATHIA THAPOMOTOD ¢ Bpamaromumcs kopiycom BJIT'K-1,4. VcerpolicTBo, mpuHIun
nerctBus. Bonokomnpuessle Hacochl. [IpuHIMn aeiicTBYs, IPUMEHEHHUE.

Tema 3.3 [opuiHeBble U POTOPHO-MNOPLIHEBBIE HACOCHI

IMopuraeBsie Hacockl. Kimaccudukarms, mprHIMIHAIBHAS CXeMa Hacoca JBOIHOTO AefcTBI, motada. [IpuMeHeHne TOPITHEBBIX
HacocoB. PannanbHO-NOPIIHEBLIE HACOCHL. Y CTPOICTBO, IPUHIIMII ACHCTBUSA. AKCHAIBHO-IIOPIIHEBBIE HACOCH] ¢ HAKIIOHHBIM
0JIOKOM LIMIIMHPOB. Y CTPOICTBO, IPUHLMII AeHcTBUs. Pabounit 00beM u TeopeTnyeckas 1nojadya poTOPHO-TIOPIIHEBBIX HACOCOB.
Tema 3.4 Hexotopsie cBenieHus 00 00bEMHBIX THIpOTIEpeIavyax U UX MPUHIUITHATBLHBIX CXeMax

OCHOBHBIC TTOHATHS M ONIPEAEICHNs. Y CIIOBHBIE rpaduieckre 1 OyKBEeHHBIC TO3UITMOHHBIE 0003HAYECHUS B IPHHITUITHATIBHBIX




cXeMax F'HIponpuBoAoB. IIpHHITMNHATBHEIE CXeMbI THAPONepead ¢ 3aMKHYTON U pa30MKHYTOH IUPKyIsnuel pabouel KUAKOCTH.
Tewma 3.5 IopurHeBble KOMIIPECCOPHI

OOmue cBeneHns. Y CTPOMCTBO, MPUHIUIT ASHCTBUS JBYXCTYIIEHIATOTO KOMITpEccopa OTHOCTOPOHHETO JISHCTBHS (THITA TAaHIIEM).
TpeboBanus Peructpa x koMnpeccopHoi ycTaHOBKe. [IpaBuiia TEXHHYECKOTO UCIIOIB30BaHUS KOMIIPECCOpOoB. MHaNKaTOpHAas
JuarpaMMa MnepBoif KOMIIPECCOPHOH CTYIEHH U ONpeeNeHue MoAadl KOMIpeccopa.

Paznen 4 DnexkTporuapaBiudeckue pysaeBble MallluHb

Tema 4.1 Harpyska Ha py/ieByr0 MallIiHy

JetictBue pyns Ha cynHO. ['MIpoarHaMUYecKe CUIIbI, AeCTBYIONHE Ha Pyib. KpyTamuii MOMeHT Ha Ganepe pyis.

Tewma 4.2 Tunossle oteuecTBeHHbIe [ PM

ITymxeprsie OI'PM tuma P. Y cTpoicTBO HCTIOMTHUTEIFHOM 9aCTH, OCHOBHBIC TEXHIHUYECKUE XapaKTePUCTUKH. [ ITyHKepHO-peeuHbIe
OI'PM tuna PI" u 2PI". YCcTpoHCTBO HCIIOTHUTEIBHON YacTH, OCHOBHBIE TEXHUUECKUE XapakTepucTuku. Jlomactasie [ PM.
CpaBHUTEINIBHBIE XapaKTEPUCTHKH, YCTPOUCTBO UCITONHUTENBHOM yacTi DI’ PM tuna «POI'-OBUMY-7».

Tema 4.3 [IpuHIMNUaNnbHbIE THAPABINYECKUE CXEMBI U TEXHUUECKOE UCTIONIb30BaHue I'PM

[IpuHIMNHaNbHBIC THAPABINYECKHE CXeMBI ITyrmxepHoi DI’ PM tuna P ¢ HacocoM NOCTOSIHHOHM MoJauHl U ¢ HACOCOM
peryaupyeMon nojayuu, IyHXepHo-peeuHoi u jornactHoi DI’ PM. TpeboBanus Perucrpa k pyneBbiM mMamnHaMm. TexHUUecKoe
HCTIONI30BaHNE THAPABIMYECKUX PYIEBRIX MamuH. TpeboBaHus k padoueil sxunkocta ['PM, npumensemsle macia.

Paznen 5 ITamyOHble MallIMHbI U YCTPOHCTBA

Tema 5.1 SIkopHO-IIBApTOBHBIE YCTPOICTBA

CXeMBI IKOPHO-IIBAPTOBHBIX YCTPOHCTB C ANEKTPHUIECKUM OpammmieM H mmmieM. CHaOXeHHe CyJ0B SKOPSMH, SIKOPHBIMH IETIIMH
u kaHaTamu. OmpeneneHue ycunuii, BOSHUKAIONIUX B SIKOPHOH LENH IPH CHATHH CyIHA C AKOps. TeXHH4ecKoe HCIOJIb30BaHNIe
SIKOPHO-IIIBAPTOBHBIX MEXaHU3MOB.

Tema 5.2 BykcupHsle 1e0enKu

Ha3naueHne HeaBTOMAaTH3NPOBAaHHBIX M aBTOMATHUECKUX OYKCHPHBIX J1ebenok. Tpebyemas moye3Has MOITHOCTE JIeOeIKN.
YcTpoiicTBO M IpUHLUT AeicTBUs dnekTpuueckoi nedeaku JIBAL 1,5-3/12. I'uapasnuueckas Oykcupnas nedenxa ['JIb 3/12,
YCTPONCTBO, MPUHIMITHATIbHAS THAPABINYECKas CXEMA.

Tema 5.3 JIrokOBbIE 3aKPBITUS TPIOMOB C THIPOIPUBOJOM

Oo6mue cBenerns. CKIIaIbIBAIONIHECS TIOKOBBIC 3aKPBITHS C IIAPHUPHO COSAUHEHHBIMH ABYMSI CEKIUAMH, YCTPOUCTBO, CXeMa
KOMITOHOBKH, IPUHIUINANbHAsA THAPABINYECKAs CXeMa, ONpeieNleHHe MaKCUMalIbHOIM MOIIHOCTH HACOCa CTaHIUH.

Pa3nmen 6 O0s3aHHOCTH 110 MAIIMHHON BAaXTe JIUII PSIOBOTO COCTAaBa

Tema 6.1 BeciomorarebHble MEXaHM3MbI MALLIMHHOTO OTAEJICHUS

BcnoMoratenbHble MEXaHN3MbI M 000py/I0BaHUE MAIIMHHOTO OT/IEJICHHS, U €r0 PACIOIOKEHHE Ha IPHUMEPE OJJHOTO U3 CY/IOB.
OmnpeneneHne MPUHAISKHOCTH MEXaHU3Ma K CHCTEME TI0 IBETY OKPACKH CHCTEMEI.

Tema 6.2 IIpoueaypsl HeceHHs BaXThl BAXTEHHBIM MOTOPUCTOM

OOs13aHHOCTH TIPH 3aCTYIUICHUH Ha BaxTy. O0s3aHHOCTH BO BPEMsl BaXThl.

Tema 6.3 Texanka 6€30MaCHOCTH B OTHOLIEHHH paO0T B MAaITMHHOM OTJICJICHUHT

O6mme TpeboBanus 6e3omacHocT. OOCITY)KUBAaHUE CHCTEM CKATOTO BO3/IyXa BEICOKOTO JAABJICHUSI.

Tema 6.4 Be3onacHoe oOcIyXKMBaHUE U IKCILTyaTaIsl CyAOBBIX CUCTEM

OO6mue TpeboBanus k cucremam. TpeOoBaHus K Oa/UIaCTHON M OCYHMINTENbHOM cucteMaM. TpeOoBaHUs K ClIEIUAIBHBIM CHCTEMaM
He(TeHaTNBHEIX CY/IOB.

CoiepkaHre OCHOBHOW YaCTH KypCOBOW PabOTHI:

- pa3paboTKa MPUHINIHAIEHON CXeMBI 0aJlITaCTHO-OCYIIHTEIFHON CHCTEMEI;

- pacdeT BOJOCTPYHHOIO Hacoca;

- KCIUTyaTanus 0aJIacTHO-OCYIIUTEIbHON CHCTEMBI.

I'padraeckas gacTs KypcoBoi pabOTHI:

- [IpuHNMNManbHas cXeMa 0aIacTHO-OCYIIUTENbHOM cucTeMsl — 1 mucT popmara Al

6. POHJ OIIEHOYHBIX CPEJCTB

6.1. IlepeueHs BUIOB OLIEHOYHBIX CPEACTB

Ot4eTsl Mo J1abopaTOpHBIM paboTam
KypcoBas pabota
Bonpocs! k 5x3aMeny

6.2. Tembl NUCHbMEHHBIX PadoT

KprOBaH pa60Ta 10 TEMC <<Pa3pa60T1<a 6aJ'IJ'IaCTHO-OCYLLIPITCJ'ILHOﬁ CUCTEMBD»

6.3. KoHTpoJIbHbIE BOIIPOCHI U 3aJaHUS

1 Knaccudukarms HacOCOB IO IPUHIUITY AEHCTBUS U Ha3HAYCHUIO.
2 [TapameTpsl HACOCOB: MoAava, Hanop, MomHocTH, K1/, BakyymMMeTprudeckas: BBICOTa BCaChIBaHUSL.
3 BbIBOJ COOTHOIIEHHMS] HANIOPA U AaBJICHHUS.




4 JleficTBUTenbHBIE yHUBEpCcaIbHbIe XapakTepuctuku LIBH 1 ux moctpoenue

5 ®dopmyina onpezneseHUs Halopa, TPeOyeMOoro ceTbio ¢ rpaguueckoii mutoctpanueil. [IpeodpasoBaHue B ypaBHEHHE
KBaIPaTUYHOI 1TapaloIIsl.

6 YpaBHEeHHE TMHAMHUYECKOTO HATIOpa M eT0 aHAIN3 (BIMSHHUE JUaMeTpa U JUIHHBI TPYOOIIPOBOAA HA XapaKTEPUCTUKY CUCTEMBI).
7 ®opmyna onpeaeseHUs Hallopa BcachlBaHUsI ¢ Tpaduyeckoit uiutoctpanuei. [IpeodpazoBanue B ypaBHEeHHE KBaAPATUUHON
napadobl.

8 BrIBoz (hopMyITEI MAaKCUMAJIBHOM T€OMETPHIECKON BBICOTHI BCachiBaHMA. [IyTH CHIDKEHNS TMHAMHYIECKOTO HAalopa Ha
BCACBIBAaHHU.

9 CornacoBaHue Hacoca ¢ TpyOOIIpOBOJIOM, pabouast TouKka. XapaKTEepUCTHKA 110 BcachlBaHUIO. [IpoBepka BO3MOKHOCTH
BCAaChIBaHUSI.

10 Kimaccu¢ukanust 0AHOCTYIICHYATBIX ¥ MHOTOCTYIEeHYaThIX Topu3oHTaNsHBIX [[BH, Bepruxansabeix LIBH (co cxemaTtndeckinm
n300paKeHreM U IpUMepaMH MapKUPOBKH).

11 IBmwxenue xxuakoctu B LIBH, miianel ckopocTeit B COOTBETCTBHE CO CTPYHHOM TEOpHUEH.

12 BriBoz ocHoBHOTO ypaBHerus LIBH.

13 [upkynamus 1 HCKaKeHUE TPEYTOIbHUKOB CKOPOCTEH, NeHCTBUTEIBHBIN HATIOP

14 Brnusiaue yraa B2 Ha Teoperndeckuii Hamop IIBH.

15 Bnusiaue mupunsl jonatku [IBH Ha BbIxosae Ha TeopeTHyecKuit Harmop.

16 Bnusnne quaMerpa okpyxHocTH Beixoga LIBH Ha Teoperudeckuii Hamop.

17 ITopobue HacocoB. COOTHOIIEHHUS MEXIy TapaMeTpaMy MOJIEIBHOTO U HATYPHOT'O HACOCOB.

18 [TapameTpsl Hacoca Ha Pa3IMYHBIX 000POTAX (COOTHOIIEHHE NTApaMETPOB).

19 BeiBox opMyITEI COOTHOIIECHHUS N, q, H HATYpHOTO M MOIEITEHOTO HACOCOB.

20 IousTHe 06 3TaNIOHHOM Hacoce. BeBoa ¢opMyisl ko3dduuenTa OGbICTPOXOIHOCTH.

21 Knaccu¢ukarys JJONacTHBIX HACOCOB 110 OBICTPOXOAHOCTH. Bimsinue ns Ha reomerputo LIBH.

22 Bnusaue ko3¢ punueHTa ObICTPOXOIHOCTH Ha XapakTepucTuku LIBH.

23 Teopetnyeckas xapakrepructuka Haropa LIBH (BeiBog Gpopmyier).

24 JleiicTBuTenpHble paboune xapakrepuctuku LIBH, mommax.

25 JleiicTBuTeNnbHBIC YHUBEpCcAIbHbBIE XapakTepuctuku LIBH u nx nocrpoenue.

26 IlocTpoeHue pacueTHON HaMOpHO-pacxoagHoU xapakrepuctuku L{BH.

27 Metops! perynupoBanus nogadu [{BH.

28 INapamensHas 1 nocieioBaTeNbHas padbora AByX LEHTPOOEKHBIX HACOCOB.

29 Kasurauus B IBH ®usnueckas CynmHocTh, U3MEHEHUE JAaBlIeHUs Ba0b Jornactu [IBH.

30 BnusHue KaBUTalMU Ha XapaKTEPUCTUKHU Hacoca. [Ipu4nHBI MOHMKEHNS a0COIOTHOTO IaBJICHUS BO BCACHIBAIOIEM TPAaKTeE.
Meps! 10 IpeAOTBPAIIECHUIO KaBUTALIUH.

31 Crenp Ui KaBUTaMOHHBIX HcnbiTaHui. KaButanuonusle xapaktepuctuku LIBH 1 onpenenenue nomyctumoro
KaBUTALIMOHHOIO 3a11aca Hacoca.

32 Bausxue auamerpa TpybomnpoBoaa Ha pexuM padots! LIBH (Ha ocHOBe aHanM3a ypaBHEHHH JUHAMHYECKOTO HAIlOpa MOJHOTO U
Ha BCACBIBAHUHU).

33 TIpuunHBI BOSHUKHOBEHUs oceBoi cwiibl B LIBH. Dmropa paznocTy naBneHuil 1 GpopMyina onpenesieH st OCHOBHOM
COCTaBJIIIOLIEH OCEBON CHIIBL.

34 T'uppasnuueckue crocoOwl pasrpy3ku LIBH ot oceBoii cubl.

35 Pabora LIbH Ha BA3KHX KMIKOCTSX, XapaKTep U3MEHEHHUE I1apaMeTPOB, IMIEPECUET IIapaMeTPOB HAcoca C BOJBI HA BA3KHUE
KHUIKOCTH.

36 Mocrouncta u HenoctaTku LIBH. KorcTpykTuBHBIe THIEI ¥ napameTpsl LIBH pa3nndHbIX CyTOBBIX CHCTEM. 37
OceBoit Hacoc. CxeMma, IPUHIUI AeHCTBHA, XapaKTEPUCTUKU U 00JIaCTh TPUMEHEHHUS.

38 OCHOBEHI pac4éra 0CEBBIX HACOCOB (C BEIBOIOM (OPMYIIBI AuaMeTpa). [lmaHsl ckopocTei.

39 CxeMbl U IPUHLUI JSHCTBUS 3aKPBITO U OTKPBITO- BUXPEBBIX HACOCOB.

40 CamoBcachIBaHHE BUXPEBBIX HACOCOB. Y CTPOMCTBO BO3LyXOOTACIUTENS, IPUHINI JEHCTBUS.

41 XapaKTepHCTUKH, OIIEHKA 1 00JIaCTh IPUMEHEHHS BUXPEBBIX HACOCOB. LIeHTPOOEKHO-BUXPEBBIC HACOCHI.

42 OcHOBHI pacyéTa BUXPEBBIX HACOCOB (OIpeesieHne OKPYKHOIH CKOPOCTH B AHaMeTpa pabodero Koyieca, pacdeT pa3smMepoB
OTJIMBHOTO KaHaja, MOITHOCTh 3IE€KTPOIBUIATEIIS).

43 Crpyiinbie Hacochl. Knaccudukanus, Ha3HaueHue Ha cyaHe (¢ pucyHkam#). [IpuHun nerdcTeus BOZOCTPYHHOT'O 33KEKTOPA,
peoOpa3oBaHNE YHEPTHH.

44 Ompenenenne KIIJI axexTopa, XapaKTepUCTHKA, OLEHKA. BEIOOp ONTHMAIBHOTO PACCTOSHHSA OT BBEIXOAHOTO CEYEHHS COIUIa 10
KaMephbl CMEIIIeHUS.

45 OcHoBBI pacyéra BOJOCTPYHHOTO 2KEKTOPa (UCIOIB30BaHHUE YPABHEHUS OallaHCca KOJIMYECTBA JBHKEHHS, ONpeIeNICHuE
CKOpPOCTeii, BXOJIINX B ypaBHEHHE OanaHca, IPUMEHCHNE YPaBHEHUS Pacxo/a).

6.4. MeTroaquueckue MaTepHaJibl, Opee/soIMe NPouelypbl OLlCHHBAHUS

[Ipu 3ammTe 1a60paTOPHEIX PabOT OOyUJaromeMycCst 3aaeTcsl TPH BOIIpoca 1o TeMe paboTsl. B cirydae oTBeTa Ha IMOCTaBICHHBIC
BOIIPOCHI paboTa cunTaeTcs 3amuIneHHoN. [Ipu oTBeTe Ha JjBa BOIpOCa U MOTHOM OTCYTCTBHU OTBETA Ha TPETUH, MM HETIOITHOM
OTBETE, Ha BCE TPH BOIIpoca JabopaTopHas paboTa CYMTAETCS HE 3AlUIIECHHOM.

MertoauKa OIeHKH KypCOBOM paboTHI

OreHKa «OTIMYHOY CTaBUTCS 00ydaeMOMY, KOTOPHIi B CPOK, B TOJTHOM 00BEME B COOTBETCTBHU C 33IaHHEM BBIITOTHIUII KYPCOBYIO
paboty. IIpu 3amuTe ¥ HAMMCAHUH PAOOTHI CTYJCHT MIPOJSMOHCTPUPOBAIl HABBIKU M YMEHHS, JOPMHUPYEMBIC B PE3YJIBTATE OCBOCHUS
koMmnereHuuy. TeMa, 3asiBlIeHHast B paboTe PacKpbITa IIOJTHOCTHIO, BCE BBIBOJIBI CTY/ACHTA NOATBEPXKICHBI MaTepHalaMu
HCCICOOBAHUA U paCcuUCTaMU. OTtuer IMOATOTOBJIEH B COOTBETCTBUM C ITPEABABIACMBIMU Tpe60BaHI/I$IMI/I. B X04€ 3alIUTEI CTYACHT
JIEMOHCTPHPYET HeOOXOJUMBI YPOBEHb C(HOPMHUPOBAHHOCTH BCEX IPETYCMOTPEHHBIX 3TAllOB KOMIETEHIUH, 1aeT YeTKHE OTBETHI
Ha T0CTaBJICHHBIC BOIPOCHI, CBOOOIHO BIIaICET MOHSATUHHBIM arnapaToM.




O1eHKa «XOPOILIOY» CTABUTHCSA 00ydaeMOMYy, KOTOPBIH BBITIOJIHHII KypCOBYIO paboTy (IIPOEKT), HO ¢ HE3HAUUTEIbHBIMH 3aMEUaHUSIMU
(omuckw, rpaMMaTHYeCKHe OMIMOKHU U T.11.). Tema paboThl pacKpbITa, HO BBEIBOJBI HOCAT TOBEPXHOCTHBIN XapakTep, IPaKTHIECKUE
MaTtepraiIsl 00padoTaHBI He TTOJTHOCTEI0. B Xo/1e 3anmThl 1eMOHCTpHpYeT ChopMHUPOBAHHBIE HA JOCTATOYHOM YPOBHE 3HAHUS,
YMCHHS M HaBBIKH, YKa3aHHEIX B paboTe, He MOTHOCTBIO PACKPHLI 3asSBICHHYIO TEMY, C/IeJIall IIOBEPXHOCTHBIC BBIBOIBI IIPOTPAMME
9TAIOB OCBOCHUS KOMIIETEHIIUH, JOITyCKAaeT HENPHHIMIHAIBHBIE HETOYHOCTH IIPU OTBETaX Ha BOIPOCHI.
O1eHKa «yJOBICTBOPUTEIILHO» CTABUTCS 00y4aeMOMY, KOTOPBIH JOITYCTHII MPOCYETHI M OMHUOKH, c1a00 IPOAEMOHCTPUPOBAII
AHAJUTHYECKNE CIOCOOHOCTH M HAaBBIKK PA0OTHI ¢ TEOPETUUSCKUMH NCTOYHUKAMH. [IpH 3aIuTe 1eMOHCTPUPYET He A0 KOHIA
c(OopMUpPOBaHHBIE 3TANbl KOMIETEHIUH U 3HAHHUS TOJIBKO OCHOBHOTO MaTepuaa, J0IMyCcKaeT OMHUOKY MPUHIMITHATBHOTO XapakTepa
HPH OTBETAaX Ha BOTIPOCHL.
OreHKa «HEYTOBICTBOPUTEIHLHO» CTABUTCS 00ydaeMOMY, KOTOPHIIT He BHITTOIHIII KYPCOBYIO pa0OTYy, JINOO BEIIOIHUI C TPYOBIMH
HapYIIEHUSIMH TpeOOBaHMI, HE PACKPBLI 3asBJICHHYIO TeMY, HE BBITIOJIHIII IPAKTHIECKOH 9acTH paboTHL

MetonuKa OLIEHKH 3K3aMeHa
OK3aMeH 10 TUCIUILIHHE COJCPKUT BOIPOCH HAalPaBJICHHBIC HA OIICHKY 3HAHWH, yMEHHUH 1 HABBIKOB, XapaKTEPU3YIOIINX TaIIbI
(hopMupOBaHH KOMIETEHINH. DK3aMEHAIIMOHHBII OUIIET COJeP KUT YEeThIPEe BOIIPOCA, OXBATHIBAIOIINX OCHOBHbIE IIOHSTHS,
U3y4aeMble B AUCLUILINHE.
DK3aMeH IPOBOIHUTCS B MHCHMEHHOM BHUJIE.

OreHKa 3a 3K3aMeH BBICTABIIAETCS B COOTBETCTBHHU C IPUBEJCHHBIMH HIKE TPEOOBAHUSIMH.
2 (Hey1OBJIETBOPUTENHHO) - BHICTABISIETCS] 00yUYarOIIEeMyCsl, €CITM XOTsl Obl OIHO M3 3aJaHUI HE BBIIIOJIHEHO WM BBIIIOJIHEHO HE B
HOJIHOM 00BEME W/MIIN OJIMH I HECKOJIBKO OTBETOB MMEIOT OIIMOKH B COAEPKAHUH H/HMIIN BBIBOAAX, KOTOPHIE IIPUBEIH K
3HAYNTEIHHOMY HCKA)KCHHIO HTOTOBOTO pe3yabTaTal (YIOBIETBOPHUTEIRHO) — BEICTABIISIETCS O0YJarOMIeMyCs, €CIIH BCE 3alaHUs
BBITIOJIHEHBI B COOTBETCTBUH C TPEOOBAHUSIMU SK3aMEHAIIMOHHOTO OHMIeTa, B IOTHOM 00BbeMe, OHAKO OAMH I HECKOIBKO
OTBETOB UMEIOT OIIUOKH B COJEPAaHUHU W/MIIN BBIBOJAX, KOTOPHIE TOBJIECKIN HE3HAUUTEIILHOE HCKaXXEHHE NTOTOBOT'O PE3yIIbTara.
4 (X0poI1I0) — BEICTABISAECTCS 00yJarOIEeMycsl, €CIIM BCE 3aJaHUS BBHITIOIHEHBI B COOTBETCTBHH C TPEOOBaHUAMH YK3aMEHAIIIOHHOTO
Ourera, B TOJTHOM 00BEMe, OHAKO OJMH W HECKOJIBKO OTBETOB UMEIOT OIIMOKU B COAEPKaHUH W/UIIH BBIBOAAX, HE BIUSIOLINE
(nnu cnabo BIMAIOUINE) HA UTOTOBBIN PE3yNbTaT.
5 (OTJINYHO) — BBICTABIIETCS 00YJarOIEMYCs, €CIIN BCE 3a/IaHUsI BHITTOJIHEHBI B COOTBETCTBHU C TPEOOBaHUSIMH HK3aMEHAIIMOHHOTO
OuseTa, B MOJIHOM 00beME U 0€3 OIIHNOOK.
B cirydasix, ecinu CTyZIeHT aeT He TOJIHBIC W/HITH He Pa3BePHYThIE OTBETHI Ha BOIPOCH! OMIICTa HIIH K€ OTBETHI COJePIKaT
ommOOYHBIC CBEJICHHS M BBIBOJbI, TIPENO/IaBATENb BIIPABE 3a/1aBaTh JIOIOJIHUTEIbHBIC BOIIPOCH], HAlIPaBICHHbIE HA yTOYHEHHE

YPOBHA 3HaHPII>i, yMeHPIfI 1 HABBIKOB CTYICHTA B paMKaX OCBOCHU KOMHCTCHHI/Iﬁ 1o Z[aHHOﬁ JUCHUIIIUHE.

7. YHEBHO-METOJUYECKOE 1 THO®POPMAIIMOHHOE OBECIIEYEHHUE JUCHUIIJIMHBI (MOAY JIS)

7.1 Pexomenayemas JJuTepatypa

7.1.1. OcHoBHas JiuTEpaTYpa

ABTOpBI, COCTaBUTENIN 3aryiaBue WznarenscTBO, TOA
JI1.1 |babuu A. B. OKcIlTyaTanust CyA0BBIX BCIOMOraTeIbHbIX MEXaHU3MOB, CUCTEM U Mocksa: PYT (MUUT),
YCTPOMCTB: Kype JIEKLUI 2015
JI1.2 |Mouamun K. C., CynoBble BCIIOMOTaTeNbHbIE MEXaHU3MBbI, CUCTEMBI U YCTPOICTBA! Hosocubupck: CI'YBT,
Cubpukos 1. A., yueOHOe TIocoOue 2025
Anpnpromenko C. I1.,
Jle6enes b. O.
7.1.2. JlonoHUTeEILHAS JIMTEpaTypa
ABTODBI, COCTaBUTEIH 3arnaBue WznarenscTBo, oA
JI2.1 |Eropos CyznoBoe BCcrioMoraTebHOe SHepreTndeckoe obopynosanue: koHcrekT | HoBocubupek: HIABT,
JIEeKUUH 1998
J2.2 [PCOCL IIpaBuna TeXHUUECKON 3KCILTyaTallud PEYHOIO TPAHCIIOPTA: YTB. U ,[20-7]
BBel. B 1. ¢ | stHB. 1974 r. npuka3om munuctpa ped. Gpiaora PCOCP Ne
2 ot 3 auB. 1973 1.
7.1.3. Meroauyeckue pa3padoTku
ABTOpBI, COCTaBUTENIN 3arnaBue WznarenscTBO, rox
JI3.1 | Eropos I'eopruii I{eHTpOOCIKHBIN HACOC: METOJI. YKa3. HoBocubupck:
JleoHnOBHY Pocpeudror, 1991
8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHME JUCHUIIJIMHBI (MOAY JISI)
Hasnauenue Ob6opynoBaHue
Jlabopatopus CynoBbIx | AymutopHast jocka; Komruiekr ydeOHoW MeOenu; JlaGopaTopHbie yctaHoBKu: HacocHas
SHEPreTUYeCKNX YCTAHOBOK - | yCTAHOBKA C LEHTPOOEKHBIM HacocoM, HacocHas ycTaHOBKA C BHXPEBBIM CaMOBCACBHIBAIOIINM
y4yeOHast ayIUTOpHA quis [ nacocom 1,0 BC-0,9M, BeHTuUIALMOHHAS YCTaHOBKA C JABYMSI LEHTPOOEKHBIMH BEHTUIIATOPAMH,
MPOBECHUS nabopatopHbix | Kamopumerp B-08MA mjist ompenenieHusl TEIUIOTHI CTOpaHUs TOIUTHBA, BuckosmMeTp Tuma BY
3aHATUI (OHrnepa) g onpenesieHHs BI3KOCTH TomimBa, [Ipubop MapreHc-IIeHcKkoro it ompeneneHus
TEMIIepaTyp BCIBIIIKK M BOCIUIAMEHEHMs TOIUMBa, KommpeccopHas ycTaHOBKa C KOMIIPECCOPOM
KBJ-T'; Maketsl: PymeBast miaymkepHas wmamuHa, Kornoarperar KOAB 63, T'azorypOunHas




ycTaHoBKa, CTeHJ BepTONETHOW ra3oTypOuHHONM ycraHoBKH MO601-b, PymeBas peeuno-
IUTyHXKepHass MamnHa; KoMIUIeKThl yd4eOHO-HarisigHeIX mnocooui mo aucturuimHaM: Cynosoe
BCIIOMOTaTENbHOE 3HepreTudeckoe obopymosanne, CynoBble KOTENBHBIE M NApONPOU3BOJSIINE
yctaHoBkH, CynoBele TypOoMamuHbI, TemmoTexHHKa ¥ Temlonepenada, [wapapinmdeckue u
ITHEBMaTHYECKHE CHCTEeMbI, TemIoTeXHuKa

YuebOHas
TIPOBEICHISI
JIEKIIMOHHOTO THIIA

AyIUTOPHS ISt

3aHATHH

AymuropHas nocka; Kommiekt ydeOHoit MeGenm; JlaGoparopHsle ycraHoBku: HacocHas
YCTaHOBKA C IEHTPOOSKHBIM HacocoM, HacocHas ycTaHOBKa C BHXPEBBIM CaMOBCACHIBAIOIINM
HacocoMm 1,0 BC-0,9M, BeHTuiAMoHHAas yCTaHOBKA C ABYMs IICHTPOOEKHBIMH BEHTHISTOPAMH,
Kanopumerp B-08MA 1ns ompeaeneHusi TEIUIOTHI CTOpaHHs TOIUIMBa, Buckosumerp tuma BY
(OHrnepa) Ui ompezeNeHUs BSI3KOCTH TomumBa, [Ipubop Maptenc-Ilenckoro mis ompeneneHns
TeMITepaTyp BCIBIIIKK M BOCIDIAMEHEHHS TOIUIMBA, KomIpeccopHast yCTaHOBKa ¢ KOMIIPECCOPOM
KBA-I'; Maxketsl: PyneBas miymxkepHas MamuHa, Kormoarperar KOAB 63, I'azorypOunHas
ycraHoBka, CTeHJ BepTOJieTHOW Ta30TypOMHHON yctaHoBkun M601-b, PyneBas peeuno-
IUTyH)KepHass MamnuHa; KoMIUTeKTHl ydeOHO-HamIAOHBIX TmocoOmit mo mucrumimHaM: CymoBoe
BCIIOMOTATEIbHOE 3HepreTudeckoe obopymoBaHue, CymoBble KOTEIBHBIE M ITapONPOU3BOAAIINE
yctaHoBKH, CynoBele TypOoMamuHbl, TemnoTexHHKa M Temonepenada, [uapaBauuyeckue u
ITHEBMATUYECKHE CUCTEMBI, T eMIOTEXHUKA

YuebHas AyIUTOPHS JUTS
NpPOBEJCHHUS  I'PYIIIOBBIX u
HHANBUIYaNbHBIX KOHCYBTALUH

AymutopHas 1ocka; Komrurekt yueOHO#t wmeGemm; Jlaboparoprbie ycraHoBkum: HacocHas
YCTaHOBKa C HEHTPOOEKHBIM HacocoMm, HacocHas ycTaHOBKa C BHUXPEBBIM CaMOBCACBHIBAIOIINM
HacocoM 1,0 BC-0,9M, BeHTuiasiuMOHHAs YCTAaHOBKA C ABYMs LIEHTPOOEKHBIMH BEHTUJISTOPAMH,
Kanopumerp B-08MA nnst onpeneneHus TEIJIOTHl CropaHHUs TOIUIMBa, Buckosumerp tuma BY
(OHrnepa) mnst ompeneneHusl BI3KOCTH TOruInBa, [Ipubop Maprtenc-Ilenckoro ans ompemencHuUs
TEMIIepaTyp BCIBIIIKK W BOCIUIAMEHEHMs TOIUMBa, KommnpeccopHash ycTaHOBKa C KOMIIPECCOPOM
KBJ/-T'; Maketsl: PymeBas mymkepHas wmamuHa, Kornoarperar KOAB 63, T'azorypOunHas
ycraHoBKa, CTeHI BepTONETHOW Tra3oTypOWHHONW ycraHOBKM MO601-b, PymeBas peeuno-
IUTyHXKepHass MamuHa; KOMIUIeKTHl y4eOHO-HArmagHbIX mocobuid mo aucummimHam: CymoBoe
BCIIOMOTaTeNbHOE JHepreTnuyeckoe obopynoBanue, CynoBble KOTENIBHBIE M MApONPOU3BOIAIINE
yctaHoBkH, CynoBele TypOoMammmHbl, TemnoTeXHWKa W Temlonepenada, | WapaBIUYeCKUE H
ITHEBMATHYECKNE CUCTEMBI, TerIoTeXHuKa

YuebHas ayJUTOpHs JUTS
HPOBECHHUS TEKYIIETO KOHTPOJI
U TIPOMEKYTOYHON aTTeCTAIlUH

AynutopHas nocka; Kommmext yueGHOII wmebemu; Jlaboparoprsle ycraHoBku: HacocHas
YCTAHOBKa C IIEHTPOOEXKHBIM HacocoM, HacocHas ycTaHOBKa C BHXPEBBIM CaMOBCACHIBAIOLIMM
HacocoMm 1,0 BC-0,9M, BeHTmiAIMOHHAs yCTaHOBKA C IBYMsS IICHTPOOCKHBIMH BEHTHIISTOPaMH,
Kanopumerp B-08MA s omnpeznencHus TEIUIOThI CropaHus ToluluBa, Buckosumerp tuna BY
(OHrnepa) anst ompeneneHus BA3KOCTH TomuBa, IIpubop Maprenc-Ilenckoro ans ompeaeneHus
TEMIIEpaTyp BCIBILIKK M BOCIJIaMEHEHHs TOIIMBa, KommpeccopHas ycTaHOBKa ¢ KOMIIPECCOPOM
KBA-I'; Maxkersr: PyneBas miymkepHas MammHa, Kotmoarperar KOAB 63, INazorypOmuHas
ycTaHoBKa, CTeHI BepTONETHOW ra3oTypOuHHONM ycraHoBKH MO601-b, PymeBas peeuno-
IUTyH>KepHas MalnHa; KoMIulekTsl yueOHO-HarmagHbIX mocobuil mo aucuumiuHaM: Cynosoe
BCIIOMOTaTENbHOE BHepreTudeckoe obopymoBanne, CynoBble KOTENBHBIE M NApONPOU3BOJSIINE
ycraHoBkH, CynoBele TypOoMamuHbI, TemmoTexHHKa ¥ Temlonepenada, [wapasinmdeckne u
ITHEBMaTUYECKHE CUCTEMBI, TeMI0TeXHUKA




