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[Ipopuns/mporpamma  «MamiHel ¥ anmapaThl  XHMHYECKHX  IIPOM3BOICTBY
Kpanugukauus BbITyCKHHKA OakagaBp

QaxynbTeT MeXaHUYeCKUui

Kadenpa-pazpadborunk paboueit nporpammsl [TIAXT

dopma oOyueHus Ovynas Oyno-3a04Has/3a04Hast
Ob6bem Yacel 3ET Yacsl 3ET
Jlexmun 18 0,5 9/4 0,25/0,11
JlabopaTopHbIe 3aHsITHS 18 0,5 18/10 0,5/0,28
CamocrositenbHast padora (CP) 45 1,25 54/85 1,5/2,36
KonTtpoas CP 36 1 36/36 1/1
@PopmMma arrecTanuu —K3aMeH 27 0,75 27/9 0,75/0,25
Bcero 144 4 144/144 4/4
Kype, cemectp 111, 6 111, 6/11, 4
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PaGouass mporpamma cocrtaBieHa ¢ ydeTtoM TpeOoBanuii  DenepaiibHOro
rocy1apCTBEHHOI0 00pa30BaTeIbHOTO CTaHAapTa BhIciiero odpaszosanus Ne 923 ot
7.08.2020 r. no nanpasyeHuto 18.03.02 «DHepro- u pecypcocbeperaronme nporecchbl
B XUMUYECKON TEXHOJIOTUHU, HEPTEXUMUU M OMOTEXHOIOTUNY

Ha OCHOBaHMHU y4eOHOTo uiaHa Habopa oby4aromuxcst 202 0r.

PazpaboTuuk mporpaMMsl: e
JIOLEHT & M.T'. T'apunos
(10JKHOCTB) (nmoanucnb) (D.1.0)
PaGouas mporpamma paccmoTpeHa u ogoOpeHa Ha 3aceganuu kadenpsl [TAXT

npoTtoxous ot 29.03.2021r. Ne 6

3aB. kadenpoii: 1o1. /M J.H. JlaTeinon

COT'IACOBAHO
[Iporokon 3acenanus kadenpsr MAXII, peanusyroriei moAroTOBKY OCHOBHOM
oOpa3zoBaresbHOi nporpaMmsl, ot 10,03.2021 1. Ne 7

3aB. kadenpoi: 1oil. N.A. Cabanaes

(noanucn)




1. Ileau oceoenus oucuuniunul
ensamu ocBOeHUS TUCHMILUIMHBI «Hacochl 1 KOMIpeccopbl» SIBISIOTCS:

a) HAyYUTh CTYJICHTOB MPOU3BOJUTH PACUYEThI, CBA3aHHBIC C HCIIOIH30BAHUEM
HACOCOB U KOMIIPECCOPOB;

0) oOydeHHe CTYACHTOB NpPHUHIMIAM pabOThl, OCHOBaM IPOEKTUPOBAHUS,
PETYIMPOBAHMS ¥ SKCIUTyaTaI[ii CUCTEM, MEXaHU3MOB M YCTPONCTB, MpeaHA3HAYECHHBIX
JUISL TIOBBIIIICHUS! JABJICHMS, MOJA4YM U TEPEMENICHUS PA3IMUYHBIX Cpel, a TaKke
MJIAHUPOBAHUIO U IIPOBEICHUIO MEPOTIPUSATHUH MO TOBBIIICHUIO 3 (HEKTUBHOCTH PaOOTHI
JAHHOTO 000pPYAOBaHMUS.

B pesynbraTe mnpenojaBaHus JAHHOM JUCHUIUIMHBI MOTYT OBITh pEIICHBI
CIeAyIOIIMe 3aJaud: pa3paboTka METOJ0B pacyeTa HacOCOB U KOMIIPECCOPOB,
Pa3IUYHBIX TUIPO- U THEBMOCUCTEM C UX HCIIOIH30BAHUEM; 03HAKOMIICHUE C TUTIAMU
MAIITiH ¥ UX XapaKTEePUCTHKAMHU.

2. Mecmo oucyunaunvt (M00yis) 6 cmpyKkmype OCHOBHOU 00pa306ameIbHOll
npozpammol

JNucuumnna «Hacockl ©W KOMIIpeccopbl» OTHOCUTCA K  (opMUpyeMOit
ydacTHUKaMu oOpazoBaTesibHbIX oTHOIEHuM yactu OOII u popmupyer y GakaiaBpoB
no Hanpasienuto mnoarotoBku 18.03.02 wnaGop 3HaHWIA, yMEHHUI, HaBBIKOB U
KOMIETEHIIUM, HEOOXOIUMBIX I TEXHOJOTUYECKOW, MPOEKTHOM U  HAy4HO-
UCCJIeI0BATEILCKON JACSTEIHHOCTH.

JI71s1 yCcenrHoro OCBOSHUS AUCHUILIMHBI «Hacockl 1 KoMIpeccopb» 6akanasp no
HarpaBiieHnio noarotToBknl8.03.02 momkeH OCBOMTH Marepuaj IMPeIIeCTBYIOIINX
JTUCITUTUTHH:

a) b1.0.12MaremMaruka,;

6)b1.0.13®u3uka; B)
b1.0.21 TeopeTnyeckas MexaHuKa;

r) 61.0.28 MexaHuKa XXWUAKOCTEW M ra3os..

Jucuunnuaa «Hacocel u  KomImpeccopbl»  SIBISIETCS MPEALIECTBYIOIIEH U

HE00X0IuMa JIJIsl YCIEITHOTO YCBOSHUS TOCJICTYIOMMNX TUCIUIUINH:



a) b1.B.05 [poekTnpoBaH/e COBPEMEHHOIO TEXHOIOrMYeCKoro obopyaoBaHns
XUMUYECKMX N HEDPTEXUMUYECKUX NMPON3BOACTB;

6) 51.B.10 MawwuHbl 1 annapaTbl XMMUYECKNX NPOU3BOACTB;

B) b1.B.16 MoHTax 1 peMOHT TEXHOJIOTHYECKOTO 000pYA0BaHMUS;

r) b1.0.31 HanexxHOCTh TEXHOIOTHYECKOTO 000PYIOBAHUSI.

3HaHUs, MOJYYEHHBIE NMPU W3YYEHUH IUCUUIUIMHBI «Hacocekl m koMipeccopbi»
MOTYT OBITh HCIOJIB30BAHBI MPH MPOXOKICHUN MPAKTUK (YICOHOH, PEATUITIOMHON) U
BBITIOJTHEHUU 6bINYCKHbIX KEANUDUKAYUOHHLIX pabom TIO HAIMPABICHUIO TOJITOTOBKHU
18.03.02.

3. Komnemenyuu u  uHOUKAmMOpvl  OOCHMUINICEHUA  KOMNEMEHUUU
oOyuawowezoca, popmupyemoie 6 pe3ynomame 0C60EHUA OUCUUNTIUHDL

Komnerenmus:
ITIK-4-ciocoGen pa3pabaThiBaTh W IJIAHUPOBATH BHEAPECHHE HOBOM TEXHUKH U

MEePEIOBOM TEXHOIOTHH.

WNHanKaTOphl JOCTUKEHHS] KOMITIETEHIIUU:

[1K-4.1-35aeT MeToabl onpeaesieHns 3pHEKTUBHOCTH BHEPEHUS HOBOM TEXHUKU
¥ TEXHOJIOTUH, PAllMOHATIN3aTOPCKHUX MPEIIONKECHUN U U300pETEHHIA,

[1K-4.2-ymeer pa3pabaTbiBaTh METOJUYECKUE M HOPMATUBHBIE MaTEpHAIbI,
TEXHUYECKYIO TOKYMEHTAIIMIO Ha HOBYIO TEXHUKY M MEPEIOBYIO TEXHOJIOTHIO;

[1K-4.3-BnameeT HaBbIKaMU pa3pabO0TKHU U pealn3alliy IIAHOB BHEAPEHUS HOBOU
TEXHUKH U TEXHOJIOTMH, MPOBEACHUS OPraHW3allMOHHO-TEXHUYECKUX MEPOIPUITHH,

ONBITHO-KOHCTPYKTOPCKUX padoT.

B pezynvmame oceoenua Oucyuniunbl 00y4arOuiuiica 00aMHcen:

1) 3HaTh: MeTonIbl pacyeTa TUApPO- U MHEBMOCUCTEM, MapaMeTpOB HACOCOB U
KOMIIPECCOPOB.

2) YMeThb: UCHOJIb30BaTh 3TH 3HAHUA MPU MPOCKTUPOBAHMM M DKCIUTyaTallud

p33H006p33HBIX TCXHOJOTHYCCKNX CUCTCM U YCTAHOBOK.



3) Biagers: OCHOBHOM TEPMHHOJOTHENW AUCUUIUIMHBI, TOTYYEHHBIMU HaBbIKAMU

IpU pacyeTe THUIPO- U TMHEBMOCHUCTEM U MOAOOpE MO KaTajloraM HAacoCOB U

KOMITPECCOPOB.

4. Cmpykmypa u codepycanue oucyunaunsl «Hacocvl u komnpeccopvr)

O6mas TpynoeMKocTs qucuuruinabl coctapiseT 4 3ET, 144 yaca.

e,
=
=3 <
Pastes % Buabl yueOHoli padoThl B yacax Onenounbie cpencTaa
. @) Ui TIPOMEKYyTOYHOM
AUCIMILIHHBI
/n aTTecTalMH 110 pa3aesiaM
Jlex JlaGopat KC CP
HHH opHbIe padoThI P C
Hacocst 6, 9; 9, 9%, 15, 23, Jla6opamophas
6%, 4** 5%, 2** 5** 9* 27* 43** paboma, mecm
Kommpe 6, 9, 9, 22, JlabopamopHnas
CCOPBI 6*, 4** 4* 2x* 9* G*x* 15, 9* 27**, 42** | paboma, mecm
Bcero 18, 18, 18%, 36, 45,
9%, 4** 10** 36**, 36** 54*, 85**

®dopmMa arrecTanuu

Okzamen-217, 27%,

9**yqcoe

Ounasi, oOyHO-3a04HaA™ U 3a04Has**popma oOyueHus

5. Cooepirrcanue neKyUOHHBIX 3AHAMUIL RO MeMaM C YKa3aHUEeM (HOPMUPYEMBIX

KOMHGTCHHI/Iﬁ H UCITOJIb3YECMbIX HHHOBAIITMOHHBIX O6paSOBaTCJ'IBHBIX TEXHOJIOTHUH.

Ne Paznen Tema Kpartkoe MHmkatopyt
Yacer JIEKIOHHOTO JDOCTHKEHUS
n/n AUCIMILIHHBI cofiep:kaHue
3aHSATHS KOMIIeTeHIIU N
1 Hacocsr 1. O6ume 1. O0ume ceeaeHus IIK-4.1; IIK-4.2;
CBEJICHUSA 0 | 0 Hacocax. 1K-4.3
Hacocax. Knaccudurarys
2. HAaCOCOB. puaTHn
JlomactHbIE HNEHCTBUST TUHAMHUYECKUX H
HacOCHI. 00BEMHBIX MalIvH.
3. OCHOBHBIE napaMeTpebl:
Buxpessie U | mojadva, Harmop, MOIIHOCTb U
CTpyHHBIC HACOCHI. | K.ILJ.
2. JlonacTtHble
HACOCHI.
2.1. OCHOBEI TEOpHHU
JIOIACTHBIX HAaCcOCOB.
9; 5%, [leHTpoOeXKHBIE ~ HACOCHI,
2%* cxeMa MPOTOYHOM wYacTH,

KHHEeMaTHKa MOTOKA.
YpaBHeHue Diinepa.
Teopernueckuit Harop,

BINSIHAE KOHCTPYKTHUBHBIX
U PEXUMHBIX ITapaMeTPOB.
[Tone3nsbrit Harop.
Koaddurmentsr nonezxHoro
JIeNCTBUs. XapaKTEePUCTUKU
HEHTPOOEKHBIX  HACOCOB.
OCHOBBI TeOpHH NOAOOUS U
(hopmyIbl nepecyera.
OCHOBHBIE CBEIEHHSI 00
0CEBBIX HACOCAX.




2.2.

DKCIIyaTallMOHHbIC
pacueThl JIOTIACTHBIX
HACcOCOB. Hacocusie

ycTaHOBKH. PerymupoBanue
nozgaun. IlocaenoBareapHoe
u napaJuieIbHOe
COEIUHEHHE HAaCcOCOB.
KaBuranuss B JIOIMACTHBIX
HacocaX. KaBuTalMOHHBII
3amac W KaBHTAI[HOHHBIE

XapaKTePUCTHKU.
Honycrumast BEICOTA
BCACHLIBAHUS. TTon6op

HACOCOB I10 KaTajJoraM.

3. BuxpeBpie U
cTpyiiHble Hacochl. Cxema

BUXPEBOTO Hacoca,
MPUHLIUI JICUCTBUA,
XapaKTEepUCTHKAa U 001acTh
PUMEHEHHSI. Cxema
CTpYHHOTO Hacoca,
TIPUHIIHTT JeHCTBYA,
XapaKTepUCTHKa M 00JacTh
MIPUMEHEHHUSL.

3.1 Oo6bemHubIe
HACOCHI.

VYerpoiicTso,
NOPUHIUI ~ JEUCTBUS U
KJIacCU(UKAIUSL
MOPIIHEBBIX HacOCOB.
Cpennsist
MIPOM3BOJUTEIEHOCTD u

3aKOH  IOJa4M  Hacoca.
HepaBHomepHOCTh TOaYM

u METOMBI ee
BBIPaBHHBAHUSI.
Ornpenenenue
HWHEPLHOHHOTO Harfopa.
Bo3nymHble KOJITTaKH.
Jonmyctumas BBICOTA
BCACHIBAHUSI.

WuaukatopHas nuarpamma.
KoHcTpyKkunn mopIIHEeBBIX
HACOCOB, UX JTOCTOMHCTBAa U
HEJIOCTaTKH.

Ycrpoiictso,
NPUHLUI ~ JeUCTBUSL U
KJIacCU(UKAIIUS  POTOPHO-

MOPIIHEBBIX,
MJIaCTUHYATBIX,

[IECTEPEHHBIX W BHHTOBBIX
HAaCOCOB. OCHOBHEIE

mapameTpbl W 00JacTH HuX
MIPUMECHEHHSL.

Kommpeccopst

9, 4%,

2**

4. OOmue
CBEJICHUSI o
KOMIIPECCOpax.

5.
[TopurneBbie

KOMIIpeccopsl. 6.
LlenTpoOexxHbIe
KOMIIPECCOPBHI.

7.
Porauunonnsie
KOMIIPECCOPBHL.

4.1. Obmmue
CBEJICHUSI 0 KOMIIPECCOPAaXx.
[ToHsiTHE O KOMIPECCOPHBIX
MmammHax. Kmaccudukanus

kommpeccopoB.  O6mactsb
HIpUMEHEHHUS
KOMIIPECCOPOB.
OcobeHHOCTH CKATHA
ra3os.

4.2

Te[ YMOJANHAMUYCCKUC
OCHOBEI CXKaTus Tras3oB.

Cxartme raza B HeaNbHOI
KOMIIPECCOPHOM  MaIllnHe.
DHepreTuueckuii  Oayanc.

TK-4.3

TIK-4.1; TIK-4.2;




IIpoueccsl cxarus rasza B
HJEeATBbHON KOMIIPECCOPHOU
MallIMHE. WNuauxaropHas
Juarpamma. OOBbeMHEIH
KO3 GUIHEHT.
N3orepmuyeckuii "
annabaTHBIA K.IL.I.

4.3 IMopiHeBble

KOMOPECCOPBIL.
Knaccuduxamuss u  THIIBI

MOPIIHEBBIX MallIHH.
IIpousBoauTENEHOCTD

HOPILIHEBOH MalIuHEI,
K03 GuIHeHT nojauu.
MomHocTs 31 K.ILJ.
MOPIIHEBBIX MaIiIvH.
[Ipenensr cxatust raza B
OJIHOM CTYIIEHHU.

MHorocTyneH4aroe cxarue
raza. OcobeHHOCTH paboThI
MOPIIHEBBIX BaKyyM-
HacocoB.  PerymupoBanue
MPOU3BOUTEIBHOCTH
MOPIIHEBBIX KOMIIPECCOPOB.
OCHOBHEIC MpaBuiIa
9KCILTyaTal[id TOPIIHEBBIX
KOMIIPECCOPOB.

4.4 LeHTpoOExHBIC

KOMIPECCOPBI. Y CTPONUCTBO
W TPUHIOUN  JCHCTBHSA

LEHTPOOCKHBIX
KOMIIPECCOPHBIX ~ MalIHH.
Hamop LIEHTPOOEKHBIX
MAIlUH. CreneHp
MOBBIIICHNS JABICHUS Ta3a
B TypOoMarnHax.
MoIHOCTE " K.,
TypOOMaIIINH. Paboune
XapaKTepPUCTUKI
TypOOMaIINH.
Kouctpykuun
TypOOoMaIuH. OceBble
Komrpeccopsl. OCHOBHEIE
MpaBHiIa 9KCIITyaTaluu
TypOOMaIIINH.

4.5 PoranuoHHble

KOMITPECCOPEI.
Poranuonno-

IIaCTUHYATBIE, XKUIKOCTHO-
KOJIBLIEBBIE, JABYXPOTOPHBIE
U BHHTOBBIE KOMIIPECCOPHI.

[punuun TIeNCTBHS,
XapaKTEepPHCTHKa U 00JacTh
NpPUMEHEHHSI.

6. Codeprcanue npaxmuyueckux 3aHAmMuil
Y4eOHBIM MJIAHOM HE TPETyCMOTPEHO MPOBEICHUE MPAKTHUYECKUX 3aHSATHH 1O
nucuuminie «Hacocsl 1 KOMIIPECCOPBI».

7. Cooepotcanue nadopamopHvIX 3aHAMUL

Y4eOHBIM TUTAHOM TPETyCMOTPEHO MPOBEACHUE TAa0OPATOPHBIX 3aHITHH TI0
mucrutuinHe «Hacocsl 1 kommpeccopbi». Llens nmpoBeneHus mabopatopHbIX padoT —
OCBOEHHE TMPAKTUYECKUX HABBIKOB palbOThl ¢ Ja0OpaTOPHBIMHU  CTEHIAMU.




JlaGopatopHble pabOThIl MO KOMIIPEccopaM TMPOBOASTCS C
BUPTYAJIBHBIX JJA0OPATOPHBIX YCTAHOBOK.

HUCIIOJIb30BAHHECM

Ne
n/n

Pa3nen
JMCIUILJIMHBI

Yacel

HaumenoBanue
J1a00paTOPHOii paGdoThI

dopmMupyeMble
KOMIIeTeHIU U

1

Hacocsr g

3; 3%, 1. [Tapamerpudeckue

UCIIbITAHUSA L[eHTp06e)KHOFO Hacoca

I1K-4.1; I1IK-4.2; I1K-4.3

Hacocsr o

3, 3% 2. TapannenbHast

paboTta eHTPOOESIKHBIX HACOCOB

TK-4.1; TIK-4.2; TIK-4.3

Hacocsr O

3; 3%, 3. [TocnenoBaTeapHas

paboTa IIEeHTPOOESKHBIX HACOCOB

I1K-4.1; ITIK-4.2; I1K-4.3

Komnpeccopsl 3**

3; 3%, 4. [TapameTpudeckue

WCTIBITaHHUA TypOOKoMIIpeccopa

I1K-4.1; I1IK-4.2; I1K-4.3

Kommpeccopst 0**

3; 3%, 5. IapannenbHast paboTa

TYpOOKOMIIPECCOPOB I1K-4.3

ITK-4.1; IIK-4.2;

Komnpeccopst 2%

3; 3%, 6. [TocnenoBaTenpHas

paboTa TypOOKOMITPECCOpPOB I1K-4.3

TIK-4.1; [IK-4.2;

8. Camocmoamenvhaa paboma 6axanaspa

Ne
n/n

TeMbl, BBIHOCHMbIE
HA CAMOCTOSITEIbHYI0
pa6ory

Yacsl ®opma CPC

HNupukatopsl
AOCTHKEHUS
KOMIIeTeHIIUH

BuxpeBble u cTpyliHble
Hacockl. (Cxema  BUXpPEBOIrO
Hacoca, NPUHIUI  JEHCTBUA,
XapakTepucTHKa ¥ 00JacTh
npuMeHeHnsi. Cxema CTpyiHHOTO
Hacoca, MPUHIMI  ACHCTBUSA,
XapakTepuCTHKa W 00JacTh
NpUMEHEHHSI.

3.1. OGbeMHbIE HACOCHI.

YcTpolicTBO,  IpUHLIUI
JOEHCTBUST M KiIacCH(UKaIMsA
MOpPUIHEBBIX HacocoB. CpemHsst
NPOU3BOJMUTEIBHOCTE W 33aKOH
MOJa4N Hacoca.
HepaBHnomepHocts mogauun u
METOJBl €€  BHIPABHUBAHUA.
Omnpenenenne HHEPIUOHHOTO
Hanopa. BosaymiHble KoJIaku.
Jonycrumas BBICOTA
BCaCBIBaHUSL. WuaukaTopHas
JIUarpamma. Konctpykunu
MOPITHEBBIX HaCcOCOB, nx
JIOCTOMHCTBA M HEJJOCTATKH.

YeTpoicTBO, TPUHIMIT
JEUCTBUSI M KIIaCCH(UKAIHS
POTOPHO-IIOPIIHEBHIX,
IUIACTHHYATHIX, IIECTEPEHHBIX U
BHUHTOBBIX HacOCOB. OCHOBHBIC
napameTphl U 00JaCTH UX
IpPUMEHEHHSI.

Todzomoska K dK3ameny, K
J1abopamopHoil pabome, mecmy

23,
27*, 43**

TIK-4.1; TIK-
4.2;TIK-4.3

IlopuiHeBble
kommpeccopsl. Kitaccudukanms u

TUMBI  TIOPLIHEBBIX  MAaIIHH.
[Tpon3BoaUTENBHOCTD

MOPILTHEBOM MaIlIWHBI,
K03 HUIEHT ITOJIa4H.
MoImHOCTh U K.IL.J. TOPIIHEBBIX
MamuH. [Ipenens! cxarus rasa B
OJTHOH CTYIIEHHU.
MHorocryneHyaToe cxatue rasa.
OcoGeHHOCTH paboThI
IOPLIHEBBIX  BaKyyM-HacOCOB.

Ioozomoska K 3K3aMeHy, K
n1abopamopHoil pabome, mecmy

22,
27%, 42**

TIK-4.1; K-
4.2; TIK-4.3




PerynupoBanue

HPOM3BOUTENBHOCTH
HOPIIHEBBIX KOMIIPECCOPOB.
OCHOBHBIC npaBuIia
AKCILTyaTalH{ MOPIIHEBBIX
KOMIIPECCOPOB.

4.4 [{eHTpOOEIKHBIC
KOMIPECCOPBl.  YCTPOHCTBO U
MPUHLUI IEUCTBUS
LEHTPOOEKHBIX KOMIPECCOPHBIX
MamuH. Hamop 1eHTpoOeXHBIX
MamuH. CTereHb IMOBBIIMICHUAS
JTABJICHHS Ta3a B TypOOMaIInHaXx.
MOIIHOCTE U K.I1.JI. TYpOOMAIIIHH.

Paboumne XapaKTePUCTUKI
TypOOMaIINH. Konctpykunu
TypOoMaIuH. OceBble
KOMIIPECCOPBI. OCHOBHBIE
HpaBuiIa 9KCIUTyaTalluu
TypOoMaIuH.

4.5 PoraunoHHbIe
KoMmnpeccopsl. PoranmonHo-
MJIaCTHHYATBIE, )KUIKOCTHO-
KOJIBIICBEIC, IBYXPOTOPHBIC H
BUHTOBBIC KOMIIPECCOPHI.
IIpunnun nevicreus,
XapaKTEepPHUCTHKA U 00TIacTh
MPUMECHEHHSL.

Bce Temsl pasaenos 1-2

45,
54%*, 85**

Toozomoska Kk sx3ameny

TIK-15, [1K-16,
IK-18

8.1 Konmpoab camocmoamenvHoil padomal

TeMbl, BLIHOCHMBbIE
HA CAMOCTOSITEILHYIO
pa6ory

Yacel

®opma KPC

HNupnkatopbl
JTOCTHIKEHU S
KOMIIeTEHIIUH

BuxpeBble M cTpyliHble
Hacochl. (Cxema  BUXpPEBOIo
Hacoca, NPUHIUN  JEHCTBUS,
XapakTepucTHKa M 00JacTh
npuMeHeHnsi. Cxema CTpyiHOTO
Hacoca, MpPHUHIUN  OEHCTBUA,
XapakTepuCTHKa W 00JacTh
NpUMEHEHHSI.

3.1. O6BeMHBIE HACOCHI.

YerpoicTBO,  IpUHIUI
JNeUCTBUST M KiIacCU(UKaIMsI
MOpPUIHEBBIX HacocoB. CpenHss
NPOU3BOJMUTEIBHOCTE W 33aKOH
HoAa4Yn Hacoca.
HepaBnomepHocts mogauun u
METOJBl €€  BHIPABHUBAHUA.
Omnpenenenrne HMHEPIUOHHOTO
Haropa. Bo3mymHble Kommakw.
Jonycrumas BBICOTA
BCACBIBaHUSL. WNuaukaTopHas
Juarpamma. Koncrpykuun
MNOPUIHEBBIX HacoCOB, nux
JIOCTOMHCTBA M HEJJOCTATKH.

YeTpoicTBO, TPUHIIMIT
JEUCTBUSI U KIIaCCH(UKAIHS
POTOPHO-TIOPIIHEBEIX,
IJIACTUHYATBIX, IIECTEPECHHBIX U
BUHTOBBIX HacocOB. OCHOBHBIE
rapaMeTpsl U 001aCTH UX
INPUMCHCHUA.

18,
18%*, 18**

[Ipuém

1abopaTopHO pabOThI
HEH.

U OoTu€ra 1o
TectupoBanue.
DK3aMeH.

TIK-4.1; T1K-
4.2;TIK-4.3




2 IopiuneBsie HpI/IeM I1K-4.1; TIK-
komnpeccopsl. Kitaccudukanus u o 4.2;T1K-4.3
THNBL  TIOPIIHGBHIX  MALIWH. 1abopaTopHOil pabOThI

IIpon3BoauTeILHOCTD =2 o
H(E)pLHHeBOfl MallIMHBI, 1 OoTiCTa 1O HCH.
KkodbumHenT nogaun. TectupoBanue.
MOIHOCTE M K.ILJ. TOPIIHEBBIX JK3aMeH
mamuH. IIpenensl cxatust rasa B
OJIHOM CTYIIEHHU.
MHorocTyneH4yaToe cxaTHe rasa.
OcobeHHocTH paboThI
MOPIIHEBBIX ~ BaKyyM-HacOCOB.
PerynupoBanue
MPONU3BOUTEIHHOCTH
MOPIIHEBBIX KOMITIPECCOPOB.
OCHOBHBIE TIpaBHiIa
SKCIUTyaTalUx MOPIIHEBBIX
KOMIIPECCOPOB.
4.4 LlenTpoGexKHbIE
KOMOPECCOphl.  YCTPOHCTBO U 18,
MPUHLUI IEUCTBUS 18*, 18**

IEHTPOOCKHBIX KOMIPECCOPHBIX
MamuH. Hamop IeHTpoOeKHBIX
MamuH. CTeneHb MOBBIMICHUS
JaBJICHUS ra3a B TypOOMaIInHax.
MomHOCTS U K.I1.1. TypOOMAIIIHH.

Paboune XapaKTEPUCTHKH
TypOoMaIuH. Konctpykimm
TypOOMaIINH. OceBble
KOMIIPECCOPBI. OcHOBHEBIE
HpaBuiIa IKCILTyaTaluu
TypOOMaIINH.

4.5 PoraunoHHbIe
KoMmnpeccopsl. PoranmonHo-
[JIACTHHYATHIC, KUIKOCTHO-
KOJIBIICBEIC, IBYXPOTOPHBIE H
BUHTOBBIC KOMIIPECCOPBI.
IIpunnun aeicreus,
XapaKTepUCTHKA U 00J1acTh
MPUMCHCHHS.

3 Bce TemsI pazaenos 1-2 36,
36*, 36**

9. chwzbsoeanuepeﬁmuuzoeoﬁ cucmembol OUueHKu 3HaHU.

IIpu oyenke pesynrbmamos OesmenbHOCMU cmyOeHmo8 6 pamkax oucyuniunvl «Hacocsl n
KOMIIPECCOPbLY UCHONIb3YEMCs PetmuH206as CUCMeMa OYeHKU 3HAHULL 00YYarowuxcs Ha OCHOBAHUU
«llonodwcenus 0 6anILHO-PEUMUH2080U CUCMEMe OYeHKe SHAHULL CMYOeHMOo8 U 00echeyeHus Kayecmea
yuebHo2o npoyeccay. Peilimuneosas oyenxa opmupyemca Ha OCHO8aHUU ~ MeEKYWe20 U
NPOMENCYMOUHO020 KOHmMpo. Makcumanvioe u MUHUMANIbHOE KOIUYeCmeo 0ailog o paziuyHblM
8uUOam yuebHou pabomsi ONUCAHO 8 NOJIOJNCEHUU O PEUMUH2080U cucmeme.

Ouyenounvle cpeocmea Kon- Min, éannoe Max, oannoe
60
Jlabopamopnas paboma 6, 24 40
B*, 4**
Tecm 1 12 20
Ix3amen 1 24 40
Hmozo: 60 100




10. Oyenounvie cpeocmea 011 meKyuie20 KOHmMpOJisa yCneeaemocmu,
NPOMENCYMOUHOU ammecmayuy no UMmo2am 0C60EHUA OUCYUNIUHDL

OHGHOLIHBIe Cp€acTBa A1 IMPOBEACHHA TCKYIICTIO KOHTPOJIA YCIIEBAEMOCTH,

MPOMEKYTOYHOM

aTTecTaluy 00yJaroXxcs U UTOTOBOM (TOCYJapCTBEHHOM UTOTOBOM) aTTecTalluy pa3padbaThIBarOTCs
COIJIaCHO MOJI0KEeHHI0 0 POHAAX OLEHOYHBIX CPEJCTB, PACCMATPUBAIOTCS KAK COCTABHAsI YaCTh

paboueii mporpamMmbl 1 0(OPMIIIOTCS OTACITBHBIM IOKYMEHTOM.

11. UHghopmauyuoHHO-Memodu4yeckoe obecrnevyeHue QUCUUNITUHbI

11.1 Ocnosénasn rumepamypa

ITpn m3ydennu aucuuiuHbl «Hacockl M KoMIpeccopbl» B KaueCTBE OCHOBHBIX MCTOYHHUKOB MH(OpPMALUM PEKOMEHAyeTCs

HCTIONB30BATh CIETYIONLYIO TUTEPATypy.

; HayuHbIil pegakTop B. Y. AkcenoB. — ExatepunOypr : M3natenbcTBo
VYpansckoro yausepcuteta, 2018. — 138 ¢. - Pexxum gocryma:
http://znanium.com/bookread?.php?book=331906, no naposro.- 9bC
«Znaniumy

OcHOBHBIE HCTOYHHKH MH(OPMALMH Kou-Bo 3k3.
1.Busranos, C.B. OCHOBBI TEPMOJMHAMUYECKHX PACUETOB 50
MapOKOMITPECCHOHHBIX XOJIOMIBHBIX MalHiH: yued. mocobue/ C.B. Busrainos,
A.M. Ubpaes, A.A. Carnees, M.C. Xamunymius.- Kazans: "Cnoso", 2016.-158
C.
2.AnukuH, 0. B. Hacocsl 1 HacocHbIe CTaHIIMH : yueOHOE 1(6e3mMMHTHBIN
nocobue[ Dnekrponnsiit pecypc | / FO. B. Anukun, H. C. Lapes, JI. . Ymrakosa |goctyn k ObC

«Znaniumy mocie
peructpauuu c IP-
anpeca HXTH)

11.2 /lononnumenvnas numepamypa

B kadecTBe AOMONHUTEIBHBIX HCTOYHUKOB HH(POPMAIIMH PEKOMEH TYETCSI UCIIOJIb30BATh CIACIYIONIYIO TUTEPATYPY

,HOHOJIHHTCJIBHLIG HCTOYHUKHU an)opMamm

Koua-Bo 3K3.

1. Paccen, dxeccu Kommpeccop / Ixxeccu Paccen. - M.
VSD, 2013. - 220 c.

1 ( mocTym k
OBC «Znaniumy
MOCJI€ PETUCTPALINH C
IP-anpeca HXTN)

2. JlaGopaTopHbIil MPAKTUKYM IO MEXaHHUKE KUJKOCTH U
raza (yueOHoe nocobue) / M.I'. I'apunos, /I.H. JIateimos. CII6: CBoe
nznarenscTBo. 2019.-104 c.

100

11.3 Dnexkmponnsie ucmounuku ungopmayuu

HpI/I U3YUYCHUU JUCHUIIIUHBI HUK PEKOMEHAYETCA UCIIOJIb30BAHUE DJICKTPOHHBIX HCTOYHUKOB PIH(l)OpMaL[I/II/II

Anpec UnTeprHer-pecypca

Hanmenosanue MHTEpHET-pEcypca

®denepanbHbII IOpTA
«Poccuiickoe oOpazoBaHUE»
http://www.edu.ru/

OtkpsiThIil MHTEpHET-pECYpC, CBOOOAHBII
O€3MUMUTHBINA JOCTYI.

®denepanbHbIN IEHTP
MH(OPMaILIMOHHO- 00pa30BaTEIbHBIX
pecypcos http://fcior.edu.ru/

DeKTpoHHbIE 00pa30BaTeNbHbIE PECYPCHI U
CEpPBUCHI JIJIsl BCEX YPOBHEH U CTyleHel o0pa3oBaHusl.
OTkpeIThIil MHTEpHET-pEcypc, CBOOOAHBIM
O€3JIMMUTHBIN TOCTYII.



http://znanium.com/bookread2.php?book=331906
http://www.edu.ru/
http://fcior.edu.ru/

Nudopmarnmonnas cucrema
«EnuHOoe OKHO JOCTyIa K
00pa3zoBaTebHBIM pecypcam»
http://window.edu.ru/

Poccuiickoe oOpa3oBaHue: eMHOE OKHO JOCTYIa
K 00pa30BaTelIbHBIM pecypcaM, CBOOOIHBIN
O€3MUMUTHBINA JOCTYII.

http://elibrary.ru/defaultx.asp

Hayunas snektpoHHast OnbanoTexa

114 Coepemennvie npogeccuonanvnvle 0a3pl OAHHLIX U UHOOPMAUUOHHDBIE

CnpaeovHbsle cucmemasl

https://www.elibrary.ru/contents.asp?id=39180218.

2. XKypnan « U3Bectust BY30B».- JlocTyn cBOOOTHBIN:

https://www.elibrary.ru/title_about.asp?id=7725.

CoriacoBaHo:

3aB. OTZI€JI0M IO OUOINOTEYHOMY
00CITYKUBAaHUIO

1. XKypnan « TeopeTndeckre OCHOBbI XUMHUECKOW TEXHOJIOTHHY - JloCTyn CBOOOTHBINH:

Tapacora B.A1.

12. Mamepuanvho-mexnuueckoe odecnewernue vuCUUNIUHBL (MOOY)

Ne IlepeyeHb OCHOBHOTO 000PYI0BAHMS B Y4eOHBIX daxkTHyec
Ka0uHeTa, KabuHeTax KUl aapec
HAa3BaHHUe yueOHBbIX

Ka0MHeTOoB
KoMimiekT TeXHHYECKOr0o OCHAIIIEHH S, Y1eOHOT0 423578,
U JIADOPATOPHOI0 000PYI0BAHMSI: OBEPXDI-TIPOEKTOP, Pecny6mnmka
9KpaH Ha TPEHOTe, HOYTOYK, KOMIIBIOTEPHI C JOCTYIIOM K Tarapcran,
cetu «HTEpHETY. r.
106 JIaGopaTopHasi yCTaHOBKa JJIsl UCTIBITAHUS Hmxnekamck,
JlaGoparop | pa3aM4HbIX KOHCTPYKIUH TEMI00OMEHHUKOB, yi. 30 ner
us nabopaTopHasl yCTaHOBKA MO PeKTH(UKALINY. [ToGenpr,a. SA
TEII0MAaccooOM Mebeab: 10cKa yueHHUecKasi, ceiid), CTOJbI, CTYIbS,
€HHBIX CKaMbsl.
MPOLECCOB IMporpammuoe odecnieuenue: Windows?7,
MicrosoftOffice 2007, AutuBupyc Kacmepckoro.
OO0opynoBanmne n MaTepuaJbl, o0ecrneynBaroIue
co0/roaeHne TPeOOBaAHMI NMOKAPHOI 0€30MaCHOCTH 1
O0XPaHbI 310POBbsl 00Yy4AKIIUXCH: OTHETYIIUTEb.
106 423578,
Kabuner KoMIuIeKT TeXHMYeCKOro OCHaIleHUs1, y4eOHOTro Pecry6nuka
TUISL 1 J1a00paTOPHOIro 000py10BaHUSI:0OBEPXIA-IIPOEKTOP, Tarapcran,
CaMOCTOSITENILHO | KpaH Ha TPEHOTre, HOYTOYK, KOMITbIOTEPHI C JOCTYIIOM K r.
i paboTHI cetu «HTEpHETY. HwxHekamck,
CTYCHTOB, Mebeab: 10cKka yueHHYecKas, ceid), CTOIbI, CTYIIbS, yi. 30 ner
TPYIIIOBBIX U | CKaMBbsl. [ToGenpr,a. SA
VHTUBHTyaJTbHBI IMporpammuoe o6ecneuenne: Windows7,

X KOHCYJIbTalIUI

MicrosoftOffice 2007, AatuBupyc Kacnepckoro.



http://window.edu.ru/
https://www.elibrary.ru/contents.asp?id=39180218

OobopynoBanue u MaTepuaJbl, 00ecneYnBaroUue
co0/roaeHne TpeOOBaHMI NMOKAPHOI 0€30IaCHOCTH 1
OXpaHbI 310POBbsl 00YYAKIIUXCH: OTHETYIIUTEb.

KoMIuieKT TeXHM4eCKOro OCHaIeHus, y4eOHOTo
U J1a00PaTOPHOIro 000PYA0BAHMSI: CTEH]I
«UCCIIeIOBaHUE THIPOJMHAMUKHN 3€PHUCTHIX MAaTEPUAIIOB,
YCTaHOBKA IS U3YYEHUS TEIUIO0OOMEHHOTO Mpolecca B
KOXKyXOTpyO4aToOM TEII00OMEHHUKE, YCTAHOBKA
IUTsL OTIPEICIICHUS TEMIIEPATYPbl KUTICHUS
KHUJIKOCTH, YCTAHOBKA JIJIS1 ONIPE/IeNICHHsI KOHCTAHT
¢bunbTpoBaHMsl, yctaHOBKA «Teruionepenaya B
TeruiooOMeHHuKe « TpyOa B TpyOe», yCTaHOBKA st

423578,
Pecry6nmka
Tarapcras,
r.
HwmxHekaMmck,
yi. 30 net
ITobensr,o. SA

121 M3y4YeHUs TUAPOJUHAMUYECKON CTPYKTYpPBI IOTOKA
JIaGopatop | *KHUIKOCTH., YCTAHOBKA JIJISl ONIPECIICHHS PEKUMOB
Usl TIPOLIECCOB U | pabOTHI HACAI0YHON KOJIOHHBI, YCTAHOBKA JIJIsl U3Y4EHUS
arrmaparoB nporecca pektudukanuu, anmnapar APH-2, ycranoBka ais
XUMHAYECKOH | MepeMeIINBaHus U PACTBOPEHHS TBEPIOTO BEUIECTBA
TEXHOJIOTHH (mepemernuBaroriee ycrpoicrso 113-8100),
HKCIEPUMEHTAIbHAS yCTAaHOBKA, yCTAHOBKA
JUIsL UCCIICIOBAaHHUS MACCOOOMEHHA HACaJOYHbBIX
KOJIOHH, MAaKeT Hapy>KHOW yCTaHOBKH
MIPOU3BOJICTBEHHOTO 000PYIOBaHHS.
Mebeab: pakoBHHa, I0CKA ayAUTOpHAs1, TyMmOa,
mKad, CTOJIbI, CTYJIbs, CKAMBSI.
O0opynoBanue U MaTepuaJibl, 00eceYuBalOIue
co0J1o1eHe TPeOOBAHMH MOKAPHOH 0€30NMACHOCTH U
OXPaHbI 310POBbSI 00YYAIOIMXCS: OTHETYIIUTENb.
121 Mebesb: pakoBHHA, JIOCKA ayTUTOpHAs, TymMOa, 423578,
Kabuner | mkad, CTOJBI, CTYJIbs, CKAMBS. Pecny6nuka
KypCOBOTO OO0opynoBanue U MaTepHuaJibl, 00eceYHBaIOIHe Tarapcran,
IIPOEKTUPOBAHU | cOOJII0IeHHe TPeOOBaAHMII NOKAPHOIl 0e30IaCHOCTH 1 I.
s (BBITIOJTHEHUS | OXPaHBbI 3/10POBbS 00Yy4AIOLIUXCHA: OTHETYIINUTEb. Hwmxnekamck,
KYPCOBBIX yi. 30 ner
pabor) [Tob6ensra. SA
123 KoMmIeKT TeXHH4eCKOro OCHAIICHHSI, Y4e0HOT0 423578,
JlabopaTop | u J1aGopaTopHOro 000PYA0BAHMSA: JTAOOPATOPHBINA CTEH]T Pecry6mmka
us runpaBnuku | «uapocratuka» (Pocyunpubop), 1abopaTopHbIii CTEHT Tarapcran,
u «'mapoaunamukay (Pocyunpubop), maboparopHas T.
TUIPABIMYECKUX | YCTAaHOBKA ISl OMIPEIeTICHHS XapaKTepUCTUKU Hwmxnekamck,
MaIuH IIEHTPOOEKHOTO HAcoca, 1A00PaTOPHO - TPOMBITIICHHBIN yi. 30 met

KOMILIEKC «HacTOTHO-PEryIMpyeMblii PUBOJI HACOCHOM
CTaHIIM.

MebeJib: 10CKa y4eHUYECKasi, CTOJIBI, CTYIbS,
CKaMb4.

OobopynoBanue u MaTepuaJibl, o0ecneYnBaroIue
co0uroaeHne TpeOOBaAHMI NMOKAPHOI 0€30IaCHOCTH 1
OXPAaHbI 310POBbsI 00y4YaIOIIUXCH: OTHETYIINUTEb.

ITobensr,a. SA




13. Obpazosamenvhvle mexnonozuu
B IIponecce MpoOBCACHUA ayJAUTOPHBIX 3aHATHH IIPUMCHAIOTCA CICAYIOLIUC 06pa3OBaTeHBHBIC

TEXHOJIOTHH OOydeHHs (B MHTEPAaKTHBHBIX (opmax), o0O0mas MpoJAOKUTEIBHOCTh KOTOPBIX
cocTaBisieT 8, 6*, 3** yacos.
Pazgen Bupn 3anstus WnTepakTuBHas Gopma Yacsl

OO01mue cBeneHus o JlaboparopHoe Tecr 2, 2%,
Hacocax. O0mue cBeleHusI 0 | 3aHATHE 1**
KOMIIpeccopax.

Pabora nienTpoOexxHOro JlaboparopHoe Pabora ¢ maboparopHbiMu 3, 2%,
Hacoca Ha CeTb. 3aHATHE CTEeHJaMU 1%
ITapannensHoe u
MOCJeI0BaTEILHOE
COCJIMHEHHE HACOCOB

KoHcTpykiun HacocoB: Jlexius Pa6Gota ¢ HarIsimHBIMU 3, 2%,
EHTPOOEKHBIX, OCEBBIX, MOCOOHSIMH 1**

POTALMOHHBIX, BUXPEBBIX U
CTPYMHBIX




