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P: po 12  CcOoCTaBlieHa ¢ y4deToM TpeOoBa 1  DelepaibHOro
roCy1apCTBEHHOTO 00pazoBaTeIbHOIO CTaHAapTa BhICIero odopazoBanust Ne 923 ot
7.08.2020 r. mo nanpasnenuro 18.03.02 «DHepro- u pecypcocbeperarnme Ipoiecchl
B XUMUYECKON TeXHOJIOTT , HEPTEXUMHUH U OHOTEXHOJIOTHHY

Ha OCHOBaHWU y4yeObHoro 1ana Habopa obyyarommxcs 2022 r.

PazpaboTuuk nporpaMmsi:
mor 1T kad. ] ) .I".  apunos

Pabouast mporpamMMa paccMoTpeHa u oobpeHa Ha 3acenal 1 kadeapsl HHAXT
npoTokoa ¢ 6.04.2022r. No 7

3aB. kadenpoii: TOUEeHT JL.H. JlaTpimon
COrJIACOB

[TpoToxkour 3acena denper MAXII, peanusyroluei ¢ — dTOBKY OCHOBHOM
o0pazoBaTesIbHOM ITPOTPAMMBI, ¢ )22 1. Ne 8

3aB. kadeapoii: ToTeHT - 3 I H. Magpurr=r



1. Ilenu oceoenun oucuuniunwl
[ensamu ocBoeHUs TUCHUILIMHBI «Hacockl 1 KoMOpeccopbl» SIBISIOTCS:

a) HAYYUTh CTYJEHTOB MPOU3BOJUTH PACUEThI, CBI3AHHBIE C UCIIOJIb30BAaHUEM
HaCcOCOB U KOMIIPECCOPOB;

0) oOydeHHEe CTYACHTOB MpHUHLMUIIAM pPAOOThl, OCHOBAM MPOEKTUPOBAHUS,
peryjaupoBaHusi M OKCIUTyaTalldd  CHUCTEM, MEXaHU3MOB U  YCTPOMCTB,
MpeHA3HAYEHHBIX JIJIs1 MOBBIIICHUS JABJICHUSI, OJIa4d U MEPEMENICHUS PA3TUYHBIX
cpel, a TaKXKe IUIAHUPOBAHUIO W TPOBEJICHUIO MEPONPUSITHI IO MOBBILICHUIO
3¢ HEKTUBHOCTH pabOTHI JAHHOTO 00OPYAOBAHUS.

B pesynpraTe mnpenomaBaHUS JAHHOW AWCIUIUIMHBI MOTYT OBITh pPEIICHBI
clenylolue 3aJadd: pa3padoTka METOJOB pacyeTa HAacoCOB M KOMIIPECCOPOB,
Pa3JIMYHBIX THIPO- U MTHEBMOCHUCTEM C UX UCIIOJIb30BAHUEM; O3HAKOMIICHHE C TUIIaMU
MaIIUH U UX XapaKTEPUCTHUKAMHU.

2. Mecmo oucuunaunst (M00y1s1) 6 CmpyKmype 0CHOBHOIUL 00pa3oeameibHoll
npozpammol

HNuctuummaa «Hacockl W KOMIpeccopb» OTHOCUTCS K  (opMUpyeMOi
y4dacTHHKaMu oOpa3oBarenbHbIX oTHOmeHudt uactu OOIl u  dopmupyer y
OakanaBpoB 10 HampapieHuo MoAroroBku 18.03.02 wHabGop 3HaHUM, YMEHH,
HaBBIKOB M KOMIIETEHIIMM, HEOOXOJMMBIX JJISI TEXHOJIOTHYECKOM, MPOEKTHOW U
Hay4YHO-HCCJIEI0BATEIILCKON JEATEIbHOCTH.

JInst ycmemrHoro OCBOEHUS JMCIUILIIMHBI «Hacochl U KoMIIpeccopsl» 6akaniasp no
HarnpaByieHU0 noarotToBku18.03.02 noikeH OCBOMTH MaTepHall MPEAIIeCTBYIOLIUX
JTUCLMTUIVH:

a) b1.0.12Maremaruka;

0)b1.0.13®usuka;

B) b1.0.21 TeopeTnuyeckas MexaHuKa;

r) 61.0.28 MexaHuKa XXWAKOCTEN U ra3os.

HuconmummHa «Hacocel M KOMIpEcCCOpb»  SABISETCA NPEALIECTBYIOMIEU U
Heo0X0ouMa JiJIsl YCHEIIHOTO YCBOSHUS OCIEAYOUINX JUCLMILINH:

a) B1.B.05 [poekTnpoBaHne COBPEMEHHOIO TEXHOIOrMYECKoro obopyaoBaHus
XUMUYECKUX N HEDTEXMMNYECKUX MPON3BOACTB;



6) 51.B.10 MawuHbl 1 annapaTbl XMMUYECKUX MPON3BOACTB;

B) b1.B.16 MoHTax U pEMOHT T€XHOJIOTHYECKOTO 000Dy I0BAHUS;

r) 51.0.31 HanexHOCTh TEXHOTOTHIECKOTO 000PYI0BAHUS.

3HaHUs, TOJIYYCHHbIC MPU U3YYEHUH AUCHUILIUHBI «Hacockl U KOMIIpeccophi»
MOTYT OBITH MCITOJIb30BAHBI TIPU MTPOXOKIACHUH MPAKTUK (YU4eOHOU, TMPETUILIOMHON )
Y BBITIOJTHEHUH 8bINYCKHbIX KEAIUDUKAYUOHHBIX pabom TI0 HAIIPABJIECHUIO MTOATOTOBKHU
18.03.02.

3. Komnemenyuu u unouxamopovl O00CMUMNCEHUA KOMNEemeHUUuU
odyuarwuwezoca, hopmupyemole 6 pe3yiomame 0Ce0eHUA OUCUUNTIUHDL

Komnerennus:
[1K-4-crioco0Gen pa3pabarbiBaTh U IJIAHUPOBATh BHEIPEHHE HOBOM TEXHUKH U

NepeI0OBOM TEXHOJIOTUHU.
NHauKaTopbl JOCTHKEHHSI KOMIIETEHIUU:
[1K-4.1-3HaeT ™eroabl onpeneneHus 3PGEKTUBHOCTH BHEIPEHHUS HOBOU
TEXHUKU U TEXHOJIOTUHU, PAIIMOHAIM3ATOPCKUX MPETIOKEHUN U U300pETeHUI;
[1K-4.2-ymeer pa3pabaTbiBaTh METOJUYECKHE W HOPMATUBHBIE MaTEpHAIbI,
TEXHUYECKYIO JOKYMEHTAILIMIO HA HOBYIO TEXHUKY U MEPEOBYIO TEXHOIOTHIO;
[1K-4.3-Bnajieer HaBbIKAMH pa3pabOTKH M peain3alldd ILJIAHOB BHEIAPECHUS
HOBOMI TEXHUKHM M TEXHOJOTHH, NPOBEICHHUS OPraHU3aUOHHO-TEXHUYECKUX

MEpONPUATHIA, OITBITHO-KOHCTPYKTOPCKHUX pabOT.

B pe3ynomame oceoenusn oucyuniunvl 00yuaOuuiica 00JaMHCeH:
1) 3HaTh: METOABI pacueTa TUAPO- U MHEBMOCHUCTEM, MapaMETPOB HACOCOB U
KOMITPECCOPOB.
2) YMeTh: HUCMOJIb30BaTh 3TU 3HAHUS NPU MPOEKTUPOBAHUU M IKCILTyaTalUU

p33H006pa3HBIX TCXHOJOTHYCCKNX CUCTCM U YCTAHOBOK.



3) Biamers: OCHOBHOM TEPMHHOJOTUEN TUCLUUIIIIMHBL, IOJYYEHHBIMU HAaBBIKAMU

OpU pacuere TUIPO- M IHEBMOCHUCTEM M MOAOOpE MO KarajoraM HacoCOoB H

KOMITIPECCOPOB.

4. Cmpykmypa u cooeprcanue oucyunaunsl «Hacocwl u komnpeccopui)

O6mas Tpy10eMKoCTh AuctuIuinabl coctasiset 4 3ET, 144 gaca.

Ne = Buabl yyeOHoli padoThl B yacax OuenounEIe cpencTea Ana

- 1]
n/ Paznen g MPOMEKYTOYHOH aTTecTAIUA

JUCIMILTHHBI 5
n ] 110 pa3jaejiam
Jexunu JlaGopaTopHbie KCP CPC
padoThI
1 Hacocel 6, 6* 9: 5%, 9, 9 18, 18* 23, 27% Jlabopamopnas paboma,
mecm
2 Kommpeccopbl 6, 6%, 9, 4* 9, 9% 18, 18* 22,27* Jlabopamopnas paboma, mecm
Bcero 18, 9% 18, 18* 36, 36* 45, 54*

dopmMa arrecTauuu

Dxzamen-27, 27*

*OuHo-3a04yHas popma oOydeHUs

5. Cooeprwcanue 1eKYUOHHBIX 3AHAMUL

no memam C

yKa3zaHUEeM

(bOpMI/IpyeMBIX KOMHCTCHHI/Iﬁ N HCIIOJIb3YCMbIX MHHOBAIIMOHHBIX 06paBOBaTCJILHBIX

TEXHOJIOTUH.
Ne Tema JIEKIIHOHHOT' O HNuaukaTopsl 10CTHKEHUS
Paznen aucnMmiMHbI Yacsel Kpatkoe conep:xanmne
n/n 3aHATHS KOMIIEeTeHIIUN
1 Hacocsl 1. O6mme ceemenms | 1. QOoOmme  cBepenms o | [IK-4.1; [1K-4.2; TIK-4.3
0 Hacocax. Hacocax.
2. Jlonactuele | Knaccuduxauns HAaCOCOB.
HAaCOCBI. [Ipunuun JIeNCTBUS
3. BuxpeBsle U | qUHAMHUYECKHX U OOBEMHBIX
CTpYHHBIE HACOCHL MallIxH. OcHOBHEIE
mapaMeTpel: Tojada, Hamop,
MOIITHOCTB ¥ K.ILJI.
2. JlomacTHbIE HACOCHI.
2.1. OCHOBEI TEeOpUu
JIONACTHBIX HACcOCOB.
LentpobexHbie HAaCOCHI,
cXeMa IPOTOYHOH  dacTH,
KHHEMaTHKa MIOTOKA.
9: 5% YpaBHeHue Diinepa.
? Teopernueckuii Harop,
BIMSIHHE KOHCTPYKTHBHBIX U
PEKUMHBIX apaMeTpoB.
[Tone3nsbrit Hamop.
Koa¢pduimentsr  mose3Horo
neiictBus.  XapaKTepUCTUKH
LEHTPOOEIKHBIX HAaCOCOB.
OCHOBBI TeopuH NOROOHI H
(bopMyIsl nepecuera.
OcHOBHBIE ~ cBemeHHS 00

OCEBBIX Hacocax.
2.2. DKCIIyaTallMOHHbIC
pacyeThl JIONACTHBIX HACOCOB.
Hacocheie YCTaHOBKHU.
PerymupoBanue MoIa4H.




TlocnenoBarensHOE u
napajuieIbHOe COCIMHCHHE

HAaCcOCOB. Kasurarus B
JIOIACTHBIX Hacocax.
KaBuranmoHnelii  3amac  u
KaBUTAI[HOHHBIE

XapakTepucTuku. JlomycTumas
BbIcOTa BcachiBaHus. [lonbop
HACOCOB 10 KaTaJoraM.

3. BuxpeBble u cTpyiiHbIE
Hacochl. (CxemMa BHXPEBOTO
Hacoca, NPHHIMI JeHCTBUA,
XapakTepucTuka H 00JacTb
IIPUMEHEHHSI. Cxema
CTpYHHOTO Hacoca, HPHUHIIHII
JIEWCTBUS, XapaKTEpUCTHKA U
001aCTh MPUMEHEHHUS.

3.1. OGbeMHbBIE HACOCHI.

VYcerpoiictso, MIPUHLUI
JedcTBUS M KiacCHpUKalUs
MOPIIHEBBIX HAaCOCOB.
Cpenusist

IIPOU3BOJUTENIBHOCTh U 3aKOH
nojaqn Hacoca.

HepaBHomepHOCTh TOgauuM U
METOJbI €€ BBIPABHUBAHUA.
Omnpezenesnie  MHEPIUOHHOTO
Hanopa. Bo3aymiaeie konmaxu.

I[OHyCTI/IMaSI BBICOTA
BCaCbIBaHUA. HH}II/IK&TOPH&H
JAuarpamma. KOHCprKHI/II/I

MOPIIHEBBIX ~ HACOCOB,  HUX
JIOCTOMHCTBA U HEJIOCTATKH.
VYcerpoiictso, MIPUHLUI
JeHcTBUS M KiacCH(pUKaLUs
POTOPHO-TIOPIITHEBBIX,
IUTACTUHYATBIX, IIECTEPEHHBIX
u BUHTOBBIX HAaCcOCOB.
OcHOBHBIE ~ TapaMeTpsl U
00J1aCTH UX IPUMEHEHVS.

Kommpeccopst

9, 4*

4. OOmue cBEACHUS
0 KOMIIPECCopax.

5. IlopmneBbie
KOMIIPECCOPBL. 6.
LentpobexHoie
KOMIIPECCOPEL.

7. PoTanmonHbIe
KOMIIPECCOPHI.

4.1. OOmme cBeleHUS O
komnpeccopax. Ilonarue o
KOMIIPECCOPHBIX  MallliHaX.
Krnaccuduxarms

KOMIIPECCOPOB. Oo6nactb
MPUMEHEHHUS ~ KOMIIPECCOPOB.
OCc00EHHOCTH CXKATHSI Ta30B.

4.2 TepmoanHaMuueckue

OCHOBBI CKATHUSL rasos.
Cxatue rasa B HICaIbHOU
KOMIIPECCOPHOH MalllMHe.
DHepreTuyeckui OanaHc.

IMpomeccsr cxatus Tasza B
HUJeabHOW  KOMITPECCOPHOM
MallvHe. WunukatopHas
uarpamma. OO0BbeMHBIH
K03 GHUIIUCHT.
N3orepmuyeckuit u
annabaTHbBIN K.II. 1.

43 IopuiHeBkle

KOMIPECCOPEL.
Knaccupuxaruss u THIBI

MOPITHEBBIX MaIlyH.
IIpon3BoauTETBHOCTD

MOPLIHEBOM MallIHHBI,
K03 GHULIHEHT MOJa4u.
MoruHocTh " K.ILI.

nopurHeBbIx MamuH. [Ipenens
CKaTus rasa B OJIHOU CTyIEHH.
MHoroctyneHuaToe  C:kaTHe

I1K-4.1; 1IK-4.2; TIK-4.3




raza. OcobeHHOCTH pabOTHI
MOPIIHEBBIX BaKyyM-HacOCOB.
PerynupoBanue
MIPON3BOUTEIHHOCTH
MOPIIHEBBIX ~ KOMIIPECCOPOB.
OcHOBHBIE TIpaBHiIa
9KCIUTyaTallid  IMOPIIHEBBIX
KOMITPECCOPOB.

4.4 [lenTpobexKHBIE
KOMIPECCOpBl. Y CTPOMCTBO U
MPUHLIKI EUCTBUS
LEHTPOOCKHBIX
KOMIIPECCOPHBIX MaIlyH.
Harop LEHTPOOEKHBIX
ManH. CTeneHb MOBBIIICHHS
JTaBIICHHS rasa B
TypbomamrHax. MOLTHOCTE U
K.ILI. TypOomammH. PabGoune

XapaKTepUCTUKU
TypbomammH.  KoHcTpykiu
TypOOMamInH. Ocesele
KOMIIPECCOPHI. OcHoBHbIE
IpaBmiIa 9KCIUTyaTaluu
TypOOMamInH.

4.5 Poranmonnele

KoMmnpeccopel.  PotaunonHo-
IJIAaCTUHYATBIC,  KHUIAKOCTHO-
KOJIBLIEBBIC, BYXPOTOPHBIE U

BHHTOBEIC KOMIIPECCOPBI.
[punnun JIeHCTBH,
XapaKTepUCTHKa W 00JIaCcTh
TIPUMEHEHUSI.

6. Coodeprrcanue npakmuydecKux 3aHamuil
Y4eOHBIM TJIAHOM HE MPETYyCMOTPEHO MPOBENCHHUE MPAKTUUECKUX 3aHATHH 10
mucuuiinHe «Hacockl 1 koMmpeccopb».

7. Cooepotcanue nadopamopHvxX 3aHAMUIL

Y4eOHBIM TUTAHOM TPEIYCMOTPEHO MPOBEIACHUE JIA0OPATOPHBIX 3aHATHH 10
nucrutinHe «Hacockl 1 kommpeccopsi». Llens mpoBeaeHus 1a00paTopHBIX paboT —
OCBOCHHME TPAKTUYECKUX HABBIKOB pabOThl C JTAOOPATOPHBIMU  CTCHIAMH.
JlabopaTopHble pabOTBI MO KOMIPECCOpaM TPOBOJSTCS C HCIOJIb30BAHUEM

BUPTYAJIbHBIX na60paT0]pHHx YCTAaHOBOK.

Ne Pazgen nucuuninHbl Yacsl Hanmenosanue 1adopatopHoii ®opmupyemMble KOMIETEHIHHI
n/n et el padoThI PMHPY B
1 Hacock! 3; 3% 1. TlapaveTpieckite HCMLITaIA TIK-4.1; TIK-4.2; TIK-4.3
LIEHTPOOEKHOr0 Hacoca

Hacocst 3,3 2. Ilapanensitas paGora TIK-4.1; TIK-4.2; TIK-4.3
LEHTPOOEKHBIX HACOCOB
Hacocst 3;3% 3. Tocaenorarexsitas pabora TIK-4.1; TIK-4.2; TIK-4.3
LIEHTPOOEKHBIX HACOCOB
2 Kommpeccopsi 3; 3% 4. Tapavetprrieckue nenbIranis TK-4.1; TIK-4.2; TIK-4.3
TypOOKOMIIpeccopa
Kommpeccopst 3. 3% 5. IMapannensHas paboTa [1K-4.1; IIK-4.2; I1K-4.3
? TypOOKOMIPECCOPOB
Komnpeccopst 3. 3% 6. IlocnenoBarensHas pabora 1IK-4.1; I1K-4.2; TIK-4.3
’ TypOOKOMIIPECCOPOB

8. Camocmoamenvnas paboma daxanaepa




Tembl, BBIHOCUMBIE HA
CaMOCTOSATEIbHYIO PaGoTy

Yacel

®opma CPC

HNuaukatopsl
OCTHKEHHST
KOMIETEeHINHN

Buxpesble U cTpyiiHble Hacockl. Cxema
BHUXPEBOT0 HAcoca, MPUHLUI ACHCTBHUS,
XapaKTepUCTHKA u obactb
MIPUMEHEHHS. Cxema CTpYHHOTO
Hacoca, TIPUHIINIL JIEHCTBHS,
XapaKTEePUCTHKA u o0nacTb
IIPUMECHEHHUS.

3.1. OGbEeMHbBIC HACOCHI.

YCIpoicTBO, NpUHUMII JICHCTBUS U
KJIaccu(UKALKs MOPIIHEBBIX HACOCOB.
CpenHsisi TPOU3BOAUTENLHOCTD U 3aKOH
mogayd  Hacoca. HepaBHOMepHOCTH
MOJa4Yd M METOAbl €€ BBIPABHUBAHUS.
OnpezeneHue HMHEPIUOHHOIO HAIopa.
Bo3nymnble  konmaxu.  Jlomycrumast
BBICOTa BcachlBaHMs. HpamkatopHas
nmuarpamMma. KoHCTpyKIMM MOpIIHEBBIX
HAaCOCOB, ux JIOCTOWHCTBA u
HEIOCTaTKH.

YCTpoiCTBO, NPUHLIMIT AEHCTBUS U
KJaccuUKaIys POTOPHO-TIOPIIHEBBIX,
IUTACTHHYATHIX, IECTEPCHHBIX U
BUHTOBBIX HacOCOB. OCHOBHbIE
rapaMeTpsl 1 00JIaCTH UX IPUMEHCHUSL.

23,
27*

Tloozomoska K IK3AMEHY, K
J1abopamopHoii pabome, mecmy

I1K-4.1; TIK-4.2; TIK-4.3

Hopiunesbie KOMIIPECCOPBIL.
Knaccuduxanust ¥ THUIBI TOPLIHEBBIX
MallI}H. ITpou3BOAUTETBHOCTD
MOPIIHEBOH MamuHbl, KO3} duIHeHT
oJauu. MomsocTtb u K.ILJI.
TIOPIIHEBBIX MamvH. [Ipenensr coxkatus
rasa B OZlHOH CTYIICHU.
MHorocryneHuaToe  ckaThe  Trasa.
Oco0eHHOCTH ~ Pa0OTHl  TOPIIHEBBIX
BaKyyM-HacOCOB. PerymupoBanue
MIPOU3BOUTEIBHOCTH MOPITHEBBIX
kommpeccopoB. OCHOBHbIE —TpaBHIIa
9KCILTyaTalux HOPIIHEBBIX
KOMIIPECCOPOB.

4.4  LleHTpOOEXHBIC  KOMIIPECCOPEL
VYcrpolictBo ¥ mpuHUIUN  AeicTBUS
HEHTPOOEKHBIX KOMIIPECCOPHBIX
MamiH. Hamop neHTpoOeKHBIX MaIlIHH.
CreneHpb MOBBIIMIEHNS JABIEHUS Ta3a B
TypOomamuHax. MoOIHOCTP M K.ILA.
TypOOMamInH. Paboumne
XapaKTepPUCTUKU TypOoManivH.
Konctpykumu Ttypbomamma. OceBble
kommpeccopsl. OCHOBHbIE — IpaBHIIA
9KCIUTyaTal[H TypOOMAIIIHH.

4.5 PoTallmoHHBIE KOMIIPECCOPBI.
PorannoHHO-MIIaCTHHYATEIE,
KHUAKOCTHO-KOJIBLIEBBIE, IBYXPOTOPHBIE
U BUHTOBBIE KoMIIpeccopsl. [IpuHnun
JIeWCTBUS, XapaKTepPUCTHKa U 00J1acTh
TIPUMEHEHHSI.

22,
27*

Iloozomoska K IK3AMEHY, K
nabopamopHoi pabome, mecmy

I1K-4.1; 11K-4.2; TIK-4.3

Bce temsl paszgenos 1-2

45,
54

Tloozomosxa k ax3ameny

I1K-4.1; T1K-4.2; TIK-4.3

8.1 Konmponas camocmosamenvHoi padomaul

Tembl, BLIHOCHMbIE HA
CaMOCTOSATEIbHYIO PaGoTy

Yacel

®opma KPC

Nnaukatopsbl
JOCTUKEHUS
KOMIIeTeHIIHH

BuxpeBble B cTpyiHBIE HacOChl. Cxema

18,

ITpuém nabGoparopHoil paboOTHI

TIK-4.1; TIK-4.2; [IK-4.3

8




BHUXPEBOTO HAcoca, MPUHLUI ACHCTBHUS, 18%* H OTYETA oo HEI.
XapaKTepUCTHKA u o0actpb

npuMenenus.  Cxema  CTpyHHOrO TectupoBanune. JKk3aMeH.
Hacoca, TIPHHITAIT neficTBHS,

XapaKTepHUCTHKA u o6macTh

TIPHMEHEHIIS.

3.1. OGbeMHbBIC HACOCHIL.

YcTpoiicTBO, NpUHLMN JOEHCTBUA U
KJIaccH(UKAKs MOPIIHEBBIX HACOCOB.
CpenHsisi TPOU3BOAUTENHHOCTD U 3aKOH
nmogayd Hacoca. HepaBHOMepHOCTH
[OJa4ud ¥ METOJBl €€ BhIPABHUBAHUS.
OnpezeneHue HMHEPIUOHHOIO HAIopa.
Bo3nymnele  konmaku.  Jlomycrumast
BbICOTA BcachbiBaHusA. MHaukaTopHas
nuarpamma. KoHCTpykuuu NOpIIHEBbIX
HAaCOCOB, ux JIOCTOWHCTBA u
HEIOCTaTKH.

YCTpoicTBO, NPUHLIMIT AEHCTBUS U
KJ1accuUKaIys POTOPHO-TIOPIITHEBBIX,
IUIaCTUHYATBIX, IIECTEPEHHBIX U
BUHTOBBIX HacOCOB. OCHOBHbIE
rapaMeTpsl 1 00J1aCTH UX IPUMEHCHUSL.

2 IlopuiHeBsIe KOMITPECCOPEI. HpI/IéM na6opaTopH0171 pa6OTBI I1K-4.1; T1K-4.2; T[IK-4.3
Knaccuduxamust 1 THUIBI TOPLIHEBBIX .. o
n OoT4YCTa 1o HCU.

MallI}H. ITpou3BOAUTETBHOCTD
MOPIIHEBO MamuHbl, KO3} duIHeHT TCCTI/IpOBaHI/Ie. DK3aMeH
[oJauu. MomnocTtb u K.ILJI.
TIOPIIHEBBIX MamuH. [Ipenensr coxkatus
rasa B OZlHOHU CTYICHU.
MHorocryneHuaToe  ckaThe  Trasa.
Oco0eHHOCTH ~ Pa0OTHl  TOPIIHEBBIX
BaKyyM-HacOCOB. PerymupoBanue
MPOU3BOUTEIBHOCTH MOPIIHEBBIX
kommpeccopoB. OCHOBHbIE —TpaBHIa
JKCILTyaTaluu HOPIIHEBBIX
KOMIIPECCOPOB.

4.4  LleHTpOOEXHBIC _ KOMIIPECCOPEL
VYcrpolictBo ¥ mpuHUIUN  AeicTBUS
HEHTPOOEKHBIX KOMIIPECCOPHBIX
MamiH. Hamop neHTpoOeKHbIX MaIlIHH.
CreneHp MOBBIIMIEHNS JABIEHUS Ta3a B
TypOomamuHax. MoOIIHOCTP M K.ILA.
TypOOMamInH. Paboumne
XapaKTepPUCTUKU TypOoManIvH.
Konctpykumu Ttypbomammma. OceBble
kommpeccopsl. OCHOBHbIE — IpaBHIIA
9KCIUTyaTalK TYpOOMAIIIHH.

4.5 PoTanlmoHHBIE KOMIIPECCOPBI.
PorannoHHO-MIIacTHHYATEIE,
KHUAKOCTHO-KOJIBLIEBBIE, IBYXPOTOPHBIE
U BUHTOBBIE KoMIIpeccopsl. [IpuHnun
JIEWCTBUS, XapaKTepPUCTHKa U 00J1acTh
IIPUMCHEHHUS.

18,
18*

3 Bce temsl paszgenos 1-2 36,
36*

9. Hcnonv3oeanue peimunzo80ii cucmemuvl OUeHKU 3HAHUL.

Ilpu oyenxe pezyrbmamog OesmerbHOCMU CMYOeHMOo8 8 pamkax oucyuniunsl «Hacocel u
KOMITPECCOPLI» UCNOIb3Yencs peﬂmuneoeaﬂ cucmema OyeHKu SHaHUL 06yqa;0u4uxc;z HA OCHOBAHUU
«llonoorcenus o 6CIJZJZbHO-p€IZmuH2060L7 cucmeme OYeHKe 3HaHMI/7 cmyc)eHmoe u 06ecnell€HM}Z
Kauvecmea y’{€5H020 npouyeccay. Petimuncosas OUYEHKA (j)opMupyemc,q HA OCHOBAHRHUU MEKYUwe2co U
nPpOMENCYNOUYHO2O KOHMPOJIA. MakcumanvHoe u MUHUMATbHOE KOAUYECEO 661]2]106 no pasiuyvHvim
8UOaM Y14eOHOU pabombl ONUCAHO 8 NOJONCEHUU O PEeliMUH2080L cucmeme.




Ouenounvle cpeocmea Kon-¢o Min, 6annoe Max, 6annoe
Jlabopamopuasa paboma 6, 6* 24 40
Tecm 1 12 20
Ikzamen 1 24 40
Hmozo: 60 100

10. Ouenounvie cpeocmea 07131 meKyuieco KOHmMpPONs yCnesaemocmu,
RPOMENCYMOUHOU ammecmayuu no UmMo2am 0C80EeHUs OUCUUNTIUHbBL

OneHouHbIE CpelICTBA AJIs IPOBEAEHUS TEKYLIETO KOHTPOJISI YCIIEBAEMOCTH, IPOMEKYTOUHON

aTTECTAIlMU 00YJAIONTUXCS M HTOTOBOM (rOCYIapCTBEHHON UTOTOBO) aTTecTalluu

pa3pa6aTHBa10Tc;1 COIJIaCHO IIOJIOKECHUIO O cI)OH,Z[EIX OIICHOYHBIX CPCACTB, pACCMATPHUBAIOTCA KaK

cocTaBHas 4acTh paboueil mporpaMmbl U 0(OPMIISIOTCS OTJIEIbHBIM JOKYMEHTOM.

11. Hughopmauuonno-memoouueckoe odecnevenue OUCUUNTIUHDBL

11.1 Ocnosnaa numepamypa

HpI/I HN3YUCHUHN NJUCHUILIINHBI «Hacocer u KOMITPECCOPBI» B KAYCCTBE OCHOBHBIX UCTOYHHUKOB

uH(OpPMAIIUK PEKOMEHYeTCsl UCTIOIb30BaTh CICAYIONIYIO IUTEPATYPY.

OcHoOBHbIE HCTOYHMKH MH(pOpManun Kou-Bo 3k3.
1.Busranos, C.B. OcHOBBI TEpMOJIMHAMUYECKUX PACUETOB TAPOKOMIIPECCUOHHBIX |50
XOJIOMMIIBHBIX MamuH: yueo. mocooue/ C.B. Busranos, A.M. U6paes, A.A.
Carpees, M.C. Xamuaynnus.- Kazans: "Cioso", 2016.-158 c.
2.Anukun, 0. B. Hacocsl u HacocHBIE CTaHIIUH : yaeOHOe TTocoOue[ DNeKTpoHHBIH | 1 (0e3MMMHUTHBIN
pecype | /FO. B. Anukun, H. C. Hapes, JI. Y. Ymakosa ; Hayunsiit pegakrop B.  |moctyn k 9bC
N. AxcenoB. — ExatepunOypr : 3narenbcTtBo Ypanbckoro yauBepcuteta, 2018. |«Znaniumy nocie
— 138 c. - Pexxum nocrymna: http://znanium.com/bookread2.php?book=331906, no |peructparuu ¢ IP-
napoito.- DbC «Znanium» aapeca HXTH)

11.2 /lononnumenvuas numepamypa

B xkauecTBe JOIIOJIHUTCIIbHBIX HMCTOYHHKOB HH(bOpMaL[I/IH PCKOMCHAYCTCA HCIOJb30BATh

CIACAYIOLYIO INTEPATYPY

JlonoJIHUTEIbHbIE HCTOYHUKH HH(OpMALHU

KoJ1-Bo 3K3.

1. Paccen, Txeccu Kommpeccop / xxeccu Paccen. - M.: VSD, 2013. - 220 c.

1 ( moctyn k OBC

«Znaniumy 1mocie
peructpauuu c IP-
aapeca HXTH)

2. JlaGopaTopHBIi MPAKTHKYM 110 MEXAHHMKE JKUIKOCTHU U Ta3a (ydeOHoe
nocob6ue) / M.I'. I'apunios, /[.H. Jlatemos. CII6: CBoe u31aTenscTBoO.
2019.-104 c.

100

11.3 Dnekmponnsvie ucmouHuKu ungopmayuu

[Ipu uzyuenun nucuumimasl HUK pekoMmeHayeTcss CIOIb30BaHUE 3JIEKTPOHHBIX MCTOYHUKOB

nHpopmanuu:

Anpec UnTepHer-pecypca \

Haunmenosanue MHTEpHET-pECypca \
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http://znanium.com/bookread2.php?book=331906

®enepanbHbli opTan «Poccuiickoe
oOpa3oBanue» http:// www.edu.ru/

OTxpeITHI THTEpHET-pecypc, CBOOOAHBIIH
OC3JTMMUTHBIHN TOCTYII.

®denepanbHbIi HEHTP HHPOPMAITMOHHO-
00pa30BaTENbHBIX PECYPCOB
http://fcior.edu.ru/

DeKTpoHHbIE 00pa30BaTENbHBIE PECYPCHI H CEPBHUCHI
JUISl BCEX YPOBHEH M CTYNEHEH 00pa3oBaHuUs.
OTkpeITHIi THTEpHET-pecypc, CBOOOAHBIIH
OC3JTMMUTHBIN TOCTYII.

WNudpopmannonnas cucrema «Ennnoe
OKHO JI0CTyNa K 00pa30BaTeIbHbIM
pecypcam» http://window.edu.ru/

Poccuiickoe oOpa3oBaHue: eAMHOE OKHO JOCTYIIA K
o0pa3oBaTeNnbHBIM pECypcam, CBOOOTHBIN OE3TMMHUTHBII
JOCTYII.

http://elibrary.ru/defaultx.asp

Hayunas snektponHast Oubanoreka

11.4 Cospemennsle npogheccuonaivhvie 6a3vl OAHHBIX U UHPOPMAYUOHHbBLE

CnpaeodHble cucmemasl

1. Xypnan « TeopeTnueckue OCHOBBI XMMUYECKON TEXHOIOTUN» - JlocTyr cBOOOTHBII:
https://www.elibrary.ru/contents.asp?1d=39180218.

2. Xypuan « U3zsectus BY30B».- JlocTyn cBOOOAHBIH:
https://www.elibrary.ru/title_about.asp?1d=7725.

CorjacoBaHo:

3aB. 0TJeIOM 10 OMOIHMOTEUHOMY

00CITy’)KMBaHUIO

Tapacosa B.41.

e

12. Mamepuansno-mexnuueckoe odecnedenue vucyununsl (Mooy/s)

Ne kaOunera, IlepeyeHb OCHOBHOIO 000PY10BAHNS B Y4eOHBIX DakTHYCCKHT
Ha3BaHue Ka0buHeTax agpec y4eOHBIX
Ka0uHeTOB
KoMmiiekT TeXHH4eCKOro OCHAIeHUsl, y4e0HOT0 1 423578,
JIa00pPATOPHOIro 000PYI0BAHHUS: OBEPXDI-IIPOEKTOP, PecnyOnuka
9KpaH Ha TPeHOre, HOYTOYK, KOMIIBIOTEPHI C TIOCTYIIOM K Tarapcran,
cetu «MIHTEpHET». r. HwxHekamck,
106 Ha6opaToszvm YCTAHOBKA JIJIs1 UCTIBITAHUS PA3JIMYHBIX yi. 30 et
JaGoparopus KOHCTPYKLUH TEeTJI000MEHHHUKOB, JIAOOpaTopHast [MoGenpra. SA
YCTaHOBKA 10 PeKTU(PUKAIIH.
TEIIOMAaccooOM .
CHHLLX Mebenab: mocka yaeHH4ecKas, ceiid), CTONbI, CTYIbS,
CKaMbfl.
fpoteccos IIporpammuoe o6ecneuenue: Windows?7,
MicrosoftOffice 2007, AatuBupyc Kacnepckoro.
O6opyaoBanue U MaTepUaJibl, 00eceYuBaIOIINe
co0uro1eHne TPeOOBAHMI MOKAPHOH 0€30MACHOCTH U
OXPaHbI 310POBbS 00YHAKOIMIMXCS: OTHETYIIUTEb.
106 423578,
Kabuuer st KoMmIeKT TeXHM4YeCKOro OCHAIeHUs1, Y4eOHOT0 U Pecrry6nmka
CaMOCTOSITEJIBHO | JIADOPATOPHOI0 000PYA0BAHUSA :OBEPXDI-IPOEKTOP, TartapcraHn,
it paboTHI 9KpaH Ha TPEHOTe, HOYTOYK, KOMIIBIOTEPHI C TIOCTYIIOM K r. HmwkHekaMmck,
CTYACHTOB, cetu «IHTEpHET». yi. 30 et
rpynmnoBsIX 1 | MefeJib: Tocka yueHHu4eckasi, ceif(, CTOIbI, CTYIbS, [ToGenpra. SA
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http://www.edu.ru/
http://fcior.edu.ru/
http://window.edu.ru/
https://www.elibrary.ru/contents.asp?id=39180218

VHIUBUTyaTbHbI
X KOHCYJIbTaLlUI

CKaMb#l.
IIporpammHuoe obecnieuenne: Windows7,
MicrosoftOffice 2007, AatuBupyc Kacnepckoro.
O6opyaoBanue U MaTepuaJibl, 00ecedYuBaKOIINe
co0uro1eHne TPeOOBAHMI MOKAPHOH 0€30MACHOCTH U
OXPaHBbI 310POBbS 00YYAKIIMXCSH: OTHETYIIUTEb.

KoMmIeKT TeXHM4eCKOro OCHAIeHUs1, Y4eOHOT0 U
JIa00pPaTOPHOro 000PYAOBAHMS: CTEH] «MCCJIEIOBAaHUE
TUAPOJUHAMUKH 3€PHUCTHIX MAaTEPUAJIOB, YCTAaHOBKA ISl
M3YYEHHUS TEIII000MEHHOTO Mpoliecca B
KOXKYXOTpyO4aToM TEIJIOOOMEHHHKE, YCTaHOBKA

JUTSL ONIPEJICIICHUS TEMIIEPATYPhl KUTICHHS

JKUJKOCTH, YCTAHOBKA JJISI ONIPEACIICHUS] KOHCTaHT
¢unbTpoBaHus, yctanoBKa «Temnonepeaaya B
TerioooMenHuke « TpyOa B TpyOe», ycTaHOBKa JIJIst

423578,
Pecmy6mnmka
TarapcraHn,
r. Hixaekamck,
yi. 30 net
ITobGenpr,a. SA

121 U3Yy4EeHUsS TUAPOAUHAMUYECKON CTPYKTYpPBI IOTOKA
JlaGoparopus | XKHUAKOCTHU., YCTAHOBKA JIJIS ONIPE/IETICHHS pEKHMOB
IpOIeCCOB U | pabOTHI HACAAOYHOM KOJOHHBI, YCTAHOBKA JIJIS1 U3YUCHUS

arnmaparoB nporecca pekrudukamnyu, anmnapatr APH-2, ycranoBka mjis
XUMHUYECKON | IEpeMELIMBaHUs U paCTBOPEHUS TBEPJAOTO BELLIECTBA
TEXHOJIOTHH (mepememuBaroriee ycrpoictro 113-8100),
HKCIIEpUMEHTAIbHAsl YCTAaHOBKA, YCTAHOBKA
JUTSL KCCTIeIOBaHUsl MaccOOOMEHHa HacaI0UHbIX KOJIOHH,
MakKeT Hapy>KHOH yCTaHOBKH ITPOU3BOJICTBEHHOTO
000opyToOBaHUs.
Me6eJib: pakoBHHA, JOCKa ayAUTOpHAs, TyMOa, mKad,
CTOJIBL, CTYJIbSI, CKAMbSI.
O6opyaoBanue U MaTepuaJibl, 00eceYuBaIOIINe
co0uroieHne TPeOOBAHMI MOKAPHOH 0€30MACHOCTH U
OXPAaHBbI 310POBbs 00Y4AIOIIUXCS: OTHETYIINTED.
121 Me6eJib: pakoBHHA, JOCKa ayAUTOpHAs, TyMOa, mKad, 423578,
Kabuner CTOJIBI, CTYJIbSI, CKaMBbSI. Pecmy6nmka
KypCOBOI'O OoOopynoBanue u MaTepuaJibl, 00ecneYnBaroUIue Tarapcran,
IIPOEKTUPOBAHU | cOOJII0eHNEe TPeOOBAHMI NOKAPHOIT 0€30I1aCHOCTH U r. HmxHekaMmcek,
s1 (BBITIOJITHEHHS | OXPAHBI 3I0POBbSI 00YYAKIIHUXCS: OTHETYIITUTEb. yi. 30 et
KYPCOBBIX IToGensr,o. SA
pabor)

123 KoMmieKT TeXHH4eCKOro OCHAIeHHusl, Y4eOHOro 1 423578,
JlaGopatopus | 1abopaTOpHOro 060pyAOBaHUsI: Ta0OPATOPHBIN CTEH PecnyOnuka
ruapaBukd U | «['mapocratukay (Pocyunpubop), 1ab0paTopHBIiA CTEH/T Tarapcran,

runpasinndeckux | «'maponunamukay (Pocyunpubop), mabopatopHast r. HmxHekaMck,
MaIIiH YCTaHOBKA ISl OIIPEICIICHHSI XapaKTePUCTUKU yi. 30 ner

IEHTPOOEIKHOTO Hacoca, 1ab0PaTOPHO - MPOMBIIIIICHHBIN
KOMIUIEKC «HacTOTHO-pEryIupyeMblii MPUBOJ HACOCHOM

IToGens:,o. SA
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CTaHIIHH.
MebeJib: 1OCKa yueHHUECKasi, CTOJIbI, CTYJIbs, CKaMbsl.
Oo0OopynoBanue u MaTepuaJibl, o0ecneYnBaroUIue
co0/roaeHne TpedOBaHMI NMOKAPHOI 0€30I1aCHOCTH U
O0XPAaHbI 310POBbs 00Y4YAIOIUXCS: OTHETYIIUTEb.

13. Oopa3zosamenvhvie mexunonouu
B mpoumecce mpoBeneHHMs — ayIMTOPHBIX — 3aHATUM  IPUMEHSIOTCA  CIENYyIOLIUE

o0Opa3oBaTeNbHbIe TEXHOJIOTHH 00yUeHHsI (B MHTEPAKTUBHBIX (hopMax), 00IIasi MpoIOJIKUTEIbHOCTD

KOTOPBIX COCTaBIIsACT 8, 6* "acos.

Paznen Bun 3anstus WuTtepaktuHas popma Yacel
OO0mme cBeaeHMs O Hacocax. JlaGopaTopHoe Tect 2,2%
OO01ue cBeeHus o 3aHSITHE
KOMIIpeCccopax.
Pabota nieaTpobexxnoro Hacoca | JlabopaTopHoe Pabota ¢ mabopaTOpHEIMU CTCHIAMH 3,2%
Ha ceTb. [lapannensHoe n 3aHATHE
MOCIIEIOBATEIIEHOE COCTUHEHIE
HACOCOB
KoHCTpyKITHH HACOCOB: Jlexmmst Pabota ¢ HarIsAHBIMU TTOCOOMSIMU 3,2%
EHTPOOECKHBIX, OCEBBIX,
POTAIMOHHBIX, BUXPEBBIX U
CTPYUHBIX
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