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1. HEJIN U BAJJAYN JTUCIHHATIJINHBI
1.1. Hean qucuunanHbl GopMUPOBAHKE KOMIETEHIMH, HEOOXOIUMBIX JIJIsi
aHaJIM3a U CUHTE3a MHPOPMAIIMK C PEIICHUEM MTOCTaBICHHBIX 3a/lay, a TakkKe IS
MPOBEICHUS IPUKIIAJHBIX HAYyYHBIX HCCIIEIOBAaHUMN MO mpobiemaM HedTera3oBoi
oTpaciu B cdepe dKCIulyaTallud M OOCIYyXKMBaHUS OOBEKTOB TpAHCIOPTa U
XpaHeHust HeTH, ra3a U MPOJAYKTOB MepepadoTKU

1.2. 3agauu ocBOeHMA TUCHUTLTHHBI
U3YYUTh TMpaBWiIa SKCIUTyaTalldd W OOCIY)XHBaHUIO OOOpYyIOBaHUS U
OOBEKTOB TPAHCIIOPTA U XpaHeHUs1 HeTH, ra3a U MPOAYKTOB HepepaboTKu;

YMETb OCYIIECTBIIATH MOUCK, KPUTHUECKHUI aHANIU3 U CUHTE3 UH(OpMAIIHH,
IPUMEHATh CUCTEMHBIN MOIXO AJIs pEeIIeHUs MOCTaBJICHHBIX 3a7ad MPHU BbIOOpE
HHEProINpHBO/Ia HACOCOB M KOMIIPECCOPOB B HE(hTEra30BoOM OTPACIIH;

OCBOUTh METOJIbl HAyUYHBIX HCCIEIOBAaHUM IO MpoOsiieMaM He(TEerazoBoi
oTpaciu B cdepe SKCIulyaTallud U OOCIyKHBaHMS OOBEKTOB TpaHCIOpTa U
XpaHeHUs: HeTH, ra3a U MPOyKTOB MepepadOTKH;

OpUOOpPECTH NPAKTUUECKUE HABBIKM MPOBEACHUS NPUKIATHBIX HAyYHBIX
UCCIIEIOBaHUM 10 npobiemaMm HedTerazoBoi oTpacid B cdepe dKCIUTyaTaluu U
oOCiIy’)kMBaHUsI OOBEKTOB TpPAHCIOpPTa W XpaHEHUs He(PTH, raza U HPOAYKTOB
nepepadoTKu.

2. MECTO JUCHHUIIJIMHBI B CTPYKTYPE OIIOII
JucrummHa «OHEPronpuBOl HACOCOB W KOMIIPECCOPOB» OTHOCHTCS K
JTUCITUTIIIMHAM YacTH, GOPMUPYEMON yJdacTHUKaAMHU 00Pa30BATEIbHBIX OTHOIICHHUMA
(mucrumnHa 1o BeIOOpy) 6sioka b1.

3. IEPEYEHDb IINTAHUPYEMBIX PE3YJIbTATOB OBYUYEHUS 110
JAUCHUIIJIMHE

IIpouecc  W3ydeHHs  JUCLHUIUIMHBI ~ «OHEProONpPUBOJ ~ HACOCOB U
KOMIIPECCOPOB» HAIpaBiieH Ha (POPMUPOBAHUE CIIEIYIOMIMX KOMIETSHIINUM):

YK-1 - CrocoOeH oCylIIeCTBISITh MOUCK, KPUTHUYECKUN aHAIIM3 U CHHTE3
uH(pOpMaIUU, TPUMEHSITh CUCTEMHBIN MOXO/] IJIsi PEIICHUs] TTOCTABIICHHBIX 3a1a4

ITIK-1 - CiocoGeH BBIMOIHATH Pa0OTHI MO IKCILTyaTallud U 0OCITYKUBAHUIO
o0opyaoBaHusi U OOBEKTOB TPAHCIOPTAa W XpaHEHUs HEPTH, raza U MPOIYKTOB
nepepadboTKu

[IK-5 - CrnocoOeH npoBOAWTH MPUKIAAHBbIE HAyYHbIE HCCIEAOBAHMS IO
npobsiemMam HedTera3oBoil oTpaciu B cdepe IKCIUTyaTallud U OOCTY>KUBAHUS
00BEKTOB TPAHCIIOPTA U XPaHEHUsI HEPTH, raza U MPOJYKTOB MepepaboTKU

Pe3ysbTarhl 00y4eHHsl, XapaKTepHU3yOLIHe

Komnerenmus
¢popMHUPOBAHHOCTH KOMIIETEHIIMH
VK-1 3HATh OCHOBHBIC 3JIEMEHTHI U TEPMUHOJIOTHUIO 110 OCHOBaM
ABTOMATH3AIMK TEXHOJOTHYECKUX MPOIIECCOB HE(PTEra30Boro
MIPOU3BOJICTBA

YMETH OCYHICCTBJIATH ITONCK, KpI/ITI/I‘ICCKI/Iﬁ aHaJIn3 U CUHTEC3




I/IH(bOpMaIII/II/I, IMPUMCHSATDH CHUCTEMHBIN noaxon AJisd peucCHus
IMIOCTABJICHHBIX 3a1a4

BJIaJICTh METOJJaMU KPUTUUYECKOTO aHAIN3a IIPH PEIICHUN
3aJ1a4 [0 OCHOBaM aBTOMATH3aIlMH TEXHOJOTHICCKUX
poIecCcOB He(PTEra3oBoro nMporu3BOCTBA

[1K-1

3HATh MPaBUJIa HKCIUTyaTalli U 00CTYKUBAHUIO
o0opynoBaHus U OOBEKTOB TPAHCIIOPTA U XpaHEHUsI HEPTH,
rasa v NpoJyKTOB MepepabOTKH

YMETh BBINOIHATH pa0OTHI MO SKCIUTyaTallud U 0OCITYKUBAHUIO
o0opyoBaHus 1 00BEKTOB TPAHCIIOPTA U XpAHEHUS HEPTH,
ra3a u IpoJyKTOB NepepadoTKu

BJa/IeTh METOJJaMU HAyYHBIX HCCIIECAOBAHUMN MO MpolIeMam
HedTerazoBoi oTpaciu B chepe dKCIUTyaTaluu u
oOcCTyXKMBaHUSI 0OBEKTOB TPAHCIIOPTA U XpaHEeHUs He(TH, ra3a
Y IPOJYKTOB NEPEPadOTKU

[1K-5

3HAaTb OCHOBHLIC IIOHATHUSA 3JICKTPOTCXHUKHU IIPU aHAJIN3C
QHCPIroIpuBOoa HACOCOB U KOMIIPCCCOPOB

YMETb [IPOBOJAUTH NMPUKJIAJHbIE HAYYHbIE UCCIIEAOBAHUS 10
npoOiemaM HedTerazoBoi oTpaciau B cepe dKCIUTyaTaluu U
oOcCTykKMBaHUSI 0OBEKTOB TPAHCIIOPTA U XpaHEeHUs He(TH, ra3a
Y IPOJYKTOB NEPEPadOTKU

BIIAJIETh NpodsieMaMu  HedTera3oBoil oTpaciu B cepe
AKCIUTyaTaIlui U 00CITYKUBaHUs OOBEKTOB TPAHCIIOPTa U
XpaHeHust HeTH, ra3a v MPOJAYKTOB MepepabOTKH

4. OB BEM JUCHUMIIJINHBI

O6miass  TPyAOEMKOCTh  JTUCIUTIIIMHBI

KOMIIPECCOPOB» COCTABIIACT 3 3.¢.

Pacnipenenenne Tpy10€MKOCTH JUCHMIUIMHBI 110 BUAAM 3aHITUH

ouHasi ¢popma o0yueHust

«DHEPronpuBOI

v Bcero | Cemectpsl
Buasl yueOoHOM paboThI 4ACOB 7
AyauTOpPHBIE 3aHATHS (BCEro) 48 48
B Tom uncae:
Jlexymn 32 32
[TpakTueckue 3auarus (113) 16 16
CamocrosiTeibHas padora 60 60
Byl npomMeXyTO4HOM aTTeCTallUU - 3a4eT + +
OO6m1ast TPy 10€MKOCTb:
aKaJIeMUYECKHE YaChl 108 108
3a4.e]l. 3 3
04HO-3204Hasi Gopma o0yueHust
. Bcero | Cemectpsl
Bunpr yue6HOM paboTh HACOB 10




AyauTopHbIe 3aHATHS (BCEro) 24 24

B TtoMm uuncie:

Jlexnun 12 12

[TpakTueckue 3ansarus (113) 12 12

CamocrosiTeibHas padbora 84 84

Buapl npomMexyTOUHON aTTeCTaI|K - 3a4eT + +
OO6m1ast TPy 10€MKOCTb:

aKaJeMHYECKUE YaChl 108 108
3a4.e/I. 3 3

5. COAEPKAHME JJUCLHUIITUHBI (MOYJIST)

5.1 Copep:xxanme pa3aejioB TUCHMIUIMHBI M pacrnpeaelieHue
TPYAOEMKOCTH 110 BHAAM 3aHATHHA
o4Has popma 00ydeHHsI
Ne HaumenoBanme Tembt CopnepxaHue paszena Jlexn Tpax CPC Beero,
/11 3aH. yac
1 |OueprompuBom HacocoB. | OcHOBHBIE TapaMeTpbl HacocoB. OONIACT MPUMEHEHHS HACOCOB
Hasznauenue u pazmmuoro  Twma.  HedrenepexaurBarorme CTaHLWH.
KITaCCH(UKAIS TexHonormueckrie OOBEKTHI, BCIOMOTaresbHble cucteMbl HC 6 2 10 18
MaruCTpaIbHBIX TPyOONpPoBOIOB. Hacoch! M HACOCHBIE CTAHIMK
Hereba3. MOIMHOCTH Ha BTy HACOCOB.
2 |OnextpornpuBog HacocoB.  |VcronHeHue 3NeKTpoIBUraTesiei Ha HACOCHBIX —CTAHIISIX.
TypOonpyBoI HACOCOB. Perymupoanne HacocoB. VcronHeHre aeKTpoBuraresyieid Ha
DIeKTpOIBHTATENH HACOCHBIX CTaHIWSIX. PerymmpoBanrie HacocoB OCHOBHEIC
CHHXPOHHOTO U TEXHHUYECKHE  IapaMeTpbl M XapaKTEePHUCTUKH 6 ) 10 13
ACHHXPOHHOTO THUTIA 3JIEKTpOoABUTaTENeH. Pacrionaraemas MOIHOCTE TypOWHBI U
noTpelisieMas MOIIHOCTb Hacoca. PacyeTHble COOTHOLICHHMS.
Cocrapnenrie OanaHca MOIIHOCTEH TypOOHACOCHOTO arperara.
Krnaccudukanys, Ha3HaueHHe, OCHOBHBIE TapaMeTphl.
3 |Ouepronpuson Vcnonp3oBanue ra30TypOHHHBIX YCTaHOBOK B KQueCTBE
KomrpeccopoB. CXeMBI M [IpUBOIa  KOMIIPECCOPOB  JUIi  TPAHCIOPTHPOBKU
LUKJIBI TPOCTEHIINX TOBAPHOTO M  MHPHPOJHOTO Trasa B  CHCTEME
I'TY MarucTpaimbHBIX  Ta3ompoBoxoB.  Kiaccudukarus,
Ha3HAa4YeHHE, OCHOBHBIE MapaMeTPbl M TEXHHYECKUE 6 ) 10 18
xapakTepucTuku. IIpocTas ra3oTypOWHHas yCTaHOBKa
HETIPEePhIBHOTO TOPEHHs] M YCTPOMCTBO €€ OCHOBHBIX
aneMeHToB. IIpocTas ra3oTypOMHHas  yCTaHOBKa
npepeIBUCTOr0 ropenus. [lokazarenu addexTrBHOCTH
mukinoB I'TY
4 |OcHoBHble 3neMeHTsl  |Kamepbl CropaHus: UCTOPHS Pa3BUTHUS, YCTPOHCTBO M
ra30TypOUHHBIX NPUHIUN  JefcTBUs, KIacCH(HUKALUS, OCIOKHEHHS,
YCTaHOBOK CBs3aHHBIE ¢ OKciutyatanueil.  Kiaccuguxanms,
Ha3HaueHHE, OCHOBHBIC IIapaMeTPhl M TEXHUUYECKUE
xapakTepucTuku.  Kommpeccopsl:  yCTpOWCTBO U
NIPUHLMUI ~ ACHCTBHS, OCJIOXHEHUS, CBSI3aHHBIE C 6 ) 10 13
9KCIUTyaTal#e. Knaccudukauus, HazHaueHHE,
OCHOBHBIC TTapaMeTpPbl 1 TEXHUYECKUE XapaKTePUCTHKH.
TypOunbl  (YCTpOHCTBO ¥  TPHHIUI  JICHCTBUS,
OCJIO)KHEHHS, CBSI3aHHbIC c 9KCIUTyaTaluei)
Knaccudukanus, Ha3HaYeHHE, OCHOBHBIC MTapaMeTphl U
TEXHUYECKHE XapaKTEPUCTHKH.
5 |Tomumso u OneMeHTBl TOIUIMBA, BHEIIHUM M BHYTPEHHUN
PpallMOHANBHOC €TI0 OammacT TOIUIMBA, TEIUIOTEXHUYECKas OICHKA
CKUTAHHC B KAMCPAX  |njjeMeHTOB  TOIUIMBA:  TEIUIOTA  CTOPaHM,
cropanms I'TY TeMreparypa CropaHus, TeMmrneparypa
KaJIOPUMETPUPOBaHUs, YCTPOICTBO U HPUHIMI 4 4 10 18
nercTBus. TermmoTexHuyeckasl OlleHKa 3JIEMEHTOB
TOILINBA: SHTAJIBIIMSA  IIpOLeccCa  TOPEHHs,
KO3 HUIHEHT H30BITKA BO3IyXa, TEOPETUYECKH
HE0OXO0TUMBIiA pacxojn CyXOro BO3/yXa.




Y CTpoHCTBO U NPUHLUN JEHCTBUS.

CriocoOBbI MOBBIIICHHS
sxkoHOMUYHOCTH ['TY

[lonrotoBka TONMIMBHOTO Ta3a, OYUCTKA BHIOPOCOB MPH
skcrtyatauuu ['TY. OnpeneneHue M HOPMAaTHBHBIE
nokazarenu I1JIK nmpu ouenke BeIOpocoB. TexHosoruu
skosiornyHoi skcruryaTanuu ['TY. Cxema u mukn ['TY ¢
perenepanueit TernoTsl. I'TY co cTyneH4YaTbiM cxaTueM
C MPOMEXKYTOUHBIM OXJIAXJIEHUEM M CO CTYNEHUYAThIM
pacuMpeHreM U IPOMEXYTOUHBIM MOJIBOIOM TEILIOTHI.
CaMOCTOsITeTIbHOE U3ydeHUE cXeM U IHKIoB ' TY.

10

18

HUroro

32

16

60

108

04HO-32049Hasi popma 00yueHust

HaumMeHoBaHUE TeMbI

CopnepxaHue paszena

JIekn

IIpax
3aH.

CPC

Bcero,
qac

SHepPronpHBOI HACOCOB.
Haznauenue u
KITaCCH(UKAIS

OcHoBHBIE TapamMeTpb! HacocoB. OOIACTh MPUMEHEHHS HACOCOB
pa3mmHOoro Trma.  HedrenepexaunBaroryie CTaHLIMH.
TexHomornyeckne 0OBEKThI, BCrioMoraresbHble crcremsl HC
MarvCTPaIBHBIX TPYOOIpoBonoB. Hacock! 1 HaCOCHBIE CTAHIN
He(reba3. MoIHOCTb Ha BTy HACOCOB.

14

18

IEeKTPOIPHUBOL] HACOCOB.
TypOonpuBoI HACOCOB.
DIeKTpOBHATATENH

CHHXPOHHOTO U
ACHHXPOHHOTO THIA

Hcnomuenue anexTpojBuraresied Ha HACOCHBIX — CTAaHIIMSIX.
PerympoBanne Hacocos. VcronHenue snekTponBurareneii Ha
HACOCHBIX CTaHIWSIX. PerymipoBanue HacocoB OCHOBHBIE
TEeXHUYECKHE mapaMeTpbl M XapaKTEePUCTHUKH
aJIeKTpoBUraTelield. Pacronaraemasi MOIHOCTb TypOUHBI 1
TnoTpedisieMas MOITHOCTh Hacoca. PacyerHble COOTHOIICHHSL.
CocrapnieHrie OanaHca MOIITHOCTEH TypOOHACOCHOTO arperara.
Krnaccugukanysi, Ha3HaYeHHE, OCHOBHBIE ITapaMeTphI.

14

18

DHEePronpHBOL
xomripeccopoB.  CXeMbI
LIMKJIBl IPOCTEUIINX
Ity

Hcnonp30BaHue ra30TypOHHHBIX YCTAHOBOK B KaUu€CTBE
MPUBOAA  KOMIIPECCOPOB  UISI  TPAHCIIOPTUPOBKU
TOBapHOTO W  NPHPOAHOTO Tra3a B  CHCTEME
MarucTpajgbHBIX  Ta3ompoBonoB.  Kiaccuduxarms,
Ha3HaUeHHE, OCHOBHBIC IIapaMeTphl M TEXHUYECKHE
xapakTepucTuku. IIpocTas ra3oTypOMHHas yCTaHOBKa
HETIPEePHIBHOTO TOPEHHs] M YCTPOMCTBO €€ OCHOBHBIX
aneMeHToB. IIpoctas ra3oTypOuHHas  yCTaHOBKa
npepbiBUcTOro ropenus. [lokazarenu > QeKTUBHOCTH
nukios ['TY

14

18

OCHOBHBIE 3JIEMEHTHI
ra3oTypOHMHHBIX
YCTAaHOBOK

Kameps! cropanus: uctopus pa3BUTHs, YCTPOICTBO U
TIPUHLMI  JEUCTBUS, KiIacCH(UKALMs, OCIOKHEHHUS,
CBsi3aHHBIE ¢ OKciutyatanueil.  Kiaccuguxanms,
Ha3HAuCHUE, OCHOBHBIE IapaMeTpbl M TEXHUUYECKHE
xapakrepuctukd.  Kommpeccopel:  yCTpOHCTBO U
MPUHIUN ~ AEHCTBHSA, OCIOXHECHUS, CBS3aHHBIE C
JKCIUTyaTaluen. Knaccudukanus, Ha3zHaueHue,
OCHOBHBIE ITAPAMETPHI 1 TEXHUIECKHE XapaKTEePUCTHKH.
TypOunbl  (yCTPOMCTBO M  HPUHIMI  AeHCTBHSA,
OCJIO’KHEHUS, CBSI3aHHbBIC c JKCILTyaTaluei)
Krnaccugukanysi, Ha3HaueHHE, OCHOBHBIE MTApaMeTPhbl 1
TEXHUYECKHE XapAKTEPUCTUKHU.

14

TommBo n
palMOHAIBEHOE €T
C)KHTaHUE B Kamepax
cropanus ['TY

OneMeHTHl TOIUIMBA, BHEIIHHM M BHYTPEHHUH
0ajulacT TOIUIMBA, TEIUIOTEXHUYECKas OIEHKa
9JIEMEHTOB  TOIUIMBA:  TEIUIOTa  CTOpaHHUS,
TeMIiepaTypa Cropasus, TeMIiepaTypa
KaJOPUMETPUPOBaHUs, YCTPOICTBO U MHPUHIMI
neiictBust. TemnoTexHuueckasl OLEHKAa 3JIEMEHTOB
TOIJIMBA:  DHTANbNUS  TpoLecca  TOpPEeHHd,
K03(ppunreHT u30BITKAa BO3/yXa, TEOPETHUECKH
HEOOXOAMMBIN  pacxoj  CyXoro  BO3AyXa.
YCTpONCTBO M NPUHLIUI ACHCTBHUSL.

14

18

Crioco0bI MOBBIIIEHUS
skoHOMUYHOCTH ['TY

[TonrotoBka TOIUIMBHOTO Ta3a, OYHUCTKA BHIOPOCOB MpH
skcrtyaTauuu ['TY. OmnpeneneHue M HOpPMaTHBHBIE
nokasatenu [IJIK npu orenke BbIOpocoB. TexHoaoruu
skosornyHoi sxcmnyaramuu I'TY. Cxema n mukn I'TY ¢
perenepanuei Ternotsl. I'TY co cTyneH4aThIM CiKaTHEM
C IPOMEXKYTOYHBIM OXJIAXAECHHEM M CO CTYNEHYAaThIM
paclIipeHrneM U IPOMEXXYTOUYHBIM MOJBOJOM TEIIOTHI.
CaMOCTOsITeTThHOE N3yUeHUE cXeM 1 IHKIoB [ TY.

14

18

Uroro

12

12

84

108




5.2 Ilepeuyennb 1a00paTOPHBIX padoT
He npenycMoTpeHo yueOHbIM IIIaHOM

6. IPUMEPHAS TEMATHUKA KYPCOBBIX ITPOEKTOB (PABOT)
N KOHTPOJIBHBIX PABOT

B cootBeTcTBHUM C y‘I€6HBIM INTaHOM OCBOCHHUC JTHMCHHIIIMHBI

HC

IpeaycMaTpuBaeT BBINOJHEHUE KYpCOBOTO MpoekTa (paboThl) MM KOHTPOJIHHOU

padoTHL.

7. OIEHOYHBIE MATEPHAJIBI JUISI TIPOBEIEHUS
MPOMEKYTOYHOM ATTECTALIMM OBYYAIOIMXCS MO
JTUCLUITJIMHE
7.1. Onucanue nokasarejien m KpUTEPUEB OLCHUBAHUA KOMHeTeHHI/Iﬁ

Ha Pa3/iMYHbIX JTallax ux (l)OpMI/IpOBaHI/Iﬂ, OIIMCAHHUC IITKAJ OIICHUBAHUA

7.1.1 JTan TeKymero KOHTpOoJst

PGBYJ'IBTaTI)I TCKYIICI'O KOHTPOJLA 3HAHUW U MEXKCECCUOHHOM aTTcCTalnn

OLICHHUBAIOTCA I10 CHGIIYIOHIGﬁ CHCTCMC:
«aTTCCTOBAH»,
«HEC aTTCCTOBaH)».

Pe3yabTaThl 00y4yeHus,
XapaKTepH3ylouue
copMHPOBAHHOCTH
KOMIIeTeHIHH

Kommne-
TEeHIHS

Kpurepun
OLICHUBAHUS

ATTecTOBaH

He arTecroBan

YK-1 3HaTb OCHOBHBIE Tecr
AJIEMEHTHI U
TEPMHHOJIOTHIO TI0
OCHOBaM
aBTOMAaTH3aLlNHN
TEXHOJIOTHYECKUX
TPOLIECCOB
He(Tera3oBoro

MIPOM3BOJICTBA

Brinmonnenue paboT B
CPOK,
MPEAYCMOTPEHHBIH B
pabourx mporpammax

HegsimonHenue padbot
B CPOK,
TPEyCMOTPEHHBIHN B
paboUmX mporpaMmax

yMeThb
OCYILECTBIIATh
TIOWCK,
KPUTUYECKUM
aHallu3 ¥ CUHTE3
uHpOpMaLUH,
HIPUMEHSTH
CHUCTEMHBII TOAXO0]
JUI pelIeHus
MOCTAaBJICHHBIX
3ajau

Pemenne CTaHAapTHBIX
MPaKTUYCCKUX 3a1a4

Brmonnenue padot B
CpOK,
IIPEelyCMOTPEHHBIN B
pabouux mporpaMmax

HesbimonHenue padot
B CPOK,
IPENyCMOTPEHHBIN B
pabounx mporpaMmax

BIAJ€Th METOJAMHU
KPUTHYECKOTO
aHanu3a npu
pemeHny 3aaay 1mo
OCHOBaM
aBTOMaTHU3alluu
TCXHOJIOTHYCCKHUX
MPOLIECCOB
He(Tera3oBoro
MPOU3BOJICTBA

Pemenne nmpukinaaHeIx 3a71a4 B
KOHKPETHOH MpeAMEeTHON
obnactn

Brmmonuenue pador B
CpOK,
IIPeAyCMOTPEHHBIH B
pabounx mporpamMmax

HesrimonHenue padot
B CPOK,
IIPEyCMOTPEHHBIN B
pabounx mporpaMmax

IK-1 3HaTh [IpaBUIIA Tect
IKCIUTyaTallK U

00CITyKMBaHHIO

Brimonaenue paboT B
CPOK,
MIPETyCMOTPEHHBIN B

Hespmonnenue padbot
B CPOK,
MPEyCMOTPEHHBIN B




000pyIOBaHUS U
00BEKTOB
TpaHCIopTa
XpaHeHHs HEPTH,
ras3a u MpojyKTOB

paboumx nporpammax

pabounx mporpammax

nepepadoTKu

YMETh BBINOJHATE  |PenreHne cTaHmapTHBIX BrmouHenue pa6ot B | HeBbinonueHue padot
paboTHI 10 NPaKTHYECKUX 33129 CPOK, B CPOK,
9KCILUTyaTalllH 1 NPeyCMOTPEHHBIN B | IpeayCMOTPEHHBIN B
00CITy’)KUBaHUIO pabounx mporpaMMax | pabodmx mporpammax
000pyIOBaHUS U

00BEKTOB

TpaHCIIopTa U
XpaHeHus HedTH,
rasa u IpoyKTOB

nepepadoTKu

BJIafieTh MeTolaMu  |Perenue npuknanHeix 3ai1a4 B | Beimosnnenue pabor B |HeBbimonaneHune padbot
HayYHBIX KOHKPETHOH MpeMEeTHO CPOK, B CPOK,
UCCIIeIOBaHuil Mo [oOmactu NPEeIyCMOTPEHHBIN B | MpeayCMOTPEHHBIN B
npobiaeMam pabouux mporpaMmax | pabodux mporpamMmax
HedTera3zoBoit

oTpaci B cdepe
9KCIUTyaTalllK 1
obcmyKuBaHuUs
00BEKTOB
TpaHCIIopTa U
XpaHeHus1 HeTH,
rasza ¥ NpoJyKTOB

nepepabdoTKu

IK-5 3HaTh OCHOBHEIE Tect Brimonuenue pabot B |HeBbimonHenue padbot
TOHSITUS CpPOK, B CPOK,
3JIEKTPOTEXHUKH NIPEAYCMOTPEHHBIN B | MPELyCMOTPEHHBIHN B
IIpU aHAJIH3€E pabounx mporpaMMax | pabodmx mporpammax
SHEProNpUBOJ
HAcoOCOB U
KOMIIPECCOPOB
YMETb NPOBOJUTE  |Pemenue craHaapTHBIX Brmonaenne pador B HeBwimonHenne padbot
MPUKIIaJHbIE MpaKTUYECKUX 3a]a4 CpOK, B CPOK,
Hay4yHbIE MPEAYCMOTPEHHBIN B | MPELyCMOTPEHHBIHN B
HCCJIEI0OBaHUs 110 pabounx mporpaMMax | pabodmx mporpammax
npobieMam
HedTera3oBoit

oTpaciu B chepe
IKCILUTyaTaluy 1
00CITy)KUBaHHSA
00BEKTOB
TPAHCIIOPTA U
XpaHeHHS HEPTH,
rasa M IpoIyKTOB

nepepabOTKH

BJIaIETh Pemenne npukinagueix 3aqa4 B | BeimosnHenue padot B |HeBbinonnenne pador
npobiieMaMu KOHKPETHOH MpeaAMETHOM CpOK, B CPOK,
HedTerasoBoit obiacti MIPETYCMOTPEHHBIA B | IPEIyCMOTPEHHEIH B

oTpacnu B chepe
IKCIUTyaTaluy 1
obcmyKuBaHUs
00BEKTOB
TpaHCIopTa U
XpaHeHus HeTH,
rasa u IpolyKTOB
nepepabOTKH

pabounx mporpamMmax

pabounx mporpaMmax




7.1.2 dTan npoMe:KyTOYHOT0 KOHTPOJISI 3SHAHM I

Pe3ynbTaThl MPOMEXYTOYHOTO KOHTPOJISI 3HAHUHN OIICHUBAIOTCS B 7 cEMecTpe
111 04HOM (hopMbl 00ydenus, 10 cemecTpe A7t 0UHO-3209HOM (POPMBI 0OYUEHUS 110
IBYX0aJIIbHOW CUCTEME:!

«3aYTCHO»

«HE 324TECHO»

Kommne-
TEeHIHS

PesyabTaThl 00y4eHmus,
XapaKTepH3yloume
copMHPOBAHHOCTH
KOMIIeTeHI[HH

Kpurepun
OLICHUBAHHS

3auTeHo

He 3auTeno

VK-1

3HaTh OCHOBHbBIE
JJIEMEHTHI 1
TEPMUHOJIOTHIO 110
OCHOBaM
ABTOMATU3aLUH
TEXHOJIOTUYECKUX
HPOLIECCOB
He(TEera3oBoro
MPOM3BOJICTBA

Tect

Brinonzenue tecta Ha
70-100%

BrinmosnHeHue Menee
70%

YMETh
OCYIIECTBIIAT
TIOUCK,
KPUTUYECKUH
aHAJIU3 U CUHTE3
uHdopmanuu,
MPUMEHSTH
CHCTEMHBIH ITOJIXO0]T
JUISL peTLICHUS
TIOCTaBJIEHHBIX
3a1a4

Pemenne crannapTHbIX
MPAaKTUYECKUX 3a/au

[IponemoncTpupoBa H
BEPHBII XOJ pELICHUS
B OOJIBLITMHCTBE 3a/1a4

3amaun He pelIeHsl

BJIAJICTh METOAMHU
KPUTHYECKOTO
aHaIM3a npH
peLIeHuH 33134 1o
OCHOBaM
aBTOMaTHU3aluu
TCXHOJIOTHYCCKHUX
IPOIIECCOB
HedrerazoBoro
HPOU3BOJICTBA

Pemenne nmpukinaaHeIX 3a71a4 B
KOHKPETHOU NpeIMETHON
obnactn

ITponemonCcTpHpOBa H
BEPHBII X0 peIIeHHs
B OOJIBIIMHCTBE 33714

3a/:[alm HC PCIICHBI

IK-1

3HATh NPaBHJIA
IKCILUTyaTalllH 1
00CITy)KUBaHUIO
000pyIOBaHUS H
00BEKTOB
TPAHCIIOPTA U
XpaHeHus HedTH,
rasa u IpoJlyKTOB
nepepadoTKu

Tect

Beimonuenue tecta Ha
70-100%

Beimonuenne menee
70%

YMETb BBINOJIHSTH
paboThI 1O
IKCIUTyaTaluy 1
00CITyKUBaHUIO
obopynoBaHus U
00BEKTOB
TpaHCIIopTa U
XpaHeHus HeTH,
rasa u IpoyKTOB
nepepabOTKH

Pemenne cranaapTHbIX
MPAaKTUYECKHX 33129

[IponemoncTpupoBa H
BEPHBII X0 pELICHUS
B OOJIBIIMHCTBE 33124

3amaun He PeIeHB

BJIaJCTh MECTOJaMU
Hay4YHbIX

Pemenue npuknaaHeIX 3a1a4 B
KOHKPETHOHU NpeAMETHON

IIponemoncTpHpOBa H
BEPHBII X0/ pelICHHs

3.’:1[[&‘{1/1 HE pCUICHBI




uccieoBaHuii o  (ob6macTu
npobiaeMam
HedTera3zoBoit
oTpaciu B cdepe
9KCIUTyaTalllH 1
o0CITy)KUBaHHA
00BEKTOB
TPAHCIIOPTA U
XpaHeHus HedTH,
rasa u IpoyKTOB
nepepabOTKH

B OOJIBIIIMHCTBE 3aga4

I1K-5

3HaTb OCHOBHBIC Tect
MOHATUA
QJICKTPOTECXHUKU
Ipy aHaJIu3¢
OHEPronpuBog
HACOCOB U

KOMIIPECCOPOB

Brimonzenue tecta Ha
70-100%

BrinosiHeHue MeHee
70%

YMETB IPOBOTUTH
NPHUKJIaHBIC
Hay4YHBIC
HCCIICIOBAHUS 110
npobaeMam
HedTera3oBoit
oTpaciu B chepe
IKCIUTyaTaluu 1
obcmyKuBaHuUs
00BEKTOB
TpaHCIIopTa U
XpaHeHHS HEPTH,
rasa M IIpoIyKTOB
nepepadoTKu

Pemenne CTaHAapTHBIX
MPAKTUYCCKUX 3a1av

ITponemoncTpHpOBa H
BEPHBII X0 peIIeHHs
B OOJIBIIMHCTBE 33124

3a/:[alm HC PCIICHBI

BIIAJICTh
npobiemMaMu
HedTera3zoBoit
oTpaciu B cepe
IKCIUTyaTalllH 1
obcmyKuBaHuUs
00BEKTOB
TpaHCIopTa U
XpaHeHus HedTH,
rasza ¥ NpoJyKTOB
nepepadoTKu

Pemenne nmpukiagHeIX 3a1a4 B
KOHKPETHOU peIMETHON
obnactn

ITponemoncTpHpOBa H
BEPHBII X0/ peIeHHs
B OOJIBIIMHCTBE 33714

3a/:[alm HC PCIICHBI

7.2 IlpumepHblii  NepevYeHb

OI€CHOYHBIX

CpelacTB

(TUnoBbBIE

KOHTPOJIbHbIE 33JaHUS MJIM MHbIE MAaTepHaJibl, HEOOXOAUMBIE /ISl OLEHKHU
3HAHUI, YMEeHUI, HABBIKOB U (MJIK) ONBITA IEATEJILHOCTH)

7.2.1 IlpumepHBbIii NepevYeHb 3aIaHUil 11 OATOTOBKH K TECTHPOBAHUIO
1. Paccuwmraiite >¢dextuBHbiii KIIJ[ razoTypOuHHON yCTaHOBKH, €CIIH:

MacCoBbIi pacxoa TomuBHOTO raza B= 0.87 kr/c; addexktuBHas mouHocth ['TY

Ne=10000 xkBT; xapakTeprucTrka ra3oBoii CMECH:

Hcxoomnsie oannvle

MossipHas KOHIIEHTpauus

KoMmoHeHThI

T, % CH4

C>H;

C3Hg

CO; N,




90 6 3 0,9 | 0,1
MonexynspHas mMacca, p; 16,04 | 30,07 | 44,09 | 44,01 | 28,02
KI'/KMOJIb
H
Husmas terora cropanus, Q 'p 302895 | 1428863 | 2045462 } -
K /J[x/kr

2. OnpenenuTs NaBJI€HUE U YTOUHEHHOE 3HAUEHUE TEMIIEpaTyphl BO3yXa 3a

KOMIIPECCOPOM Ta30TypOMHHON YCTAaHOBKH, €CIU: TeMIlepaTypa BO3JIyXa Mepen
0 .
koMmripeccopoM T1=15 "C; cooTHOIIIEHNE TPAHUYHBIX JABJICHUIA B KOMIIPECCOPE Ty

=9,5; P;=0,1015 MlIIa; nonutponusiii KII/] kommpeccopa 1 =0,85.

Hcemunnolii nokazamensv aouabamol 6030yxa npu Kodpguyuenme uzovimka

8030YXA (L=

1,42

1,41 \\

1.4

~

1,39

1,38

1,37 \\

1,36

MokaszaTtenb aguabarhbl, K

200 250 300 350 400 450 500 550 600
TemneparTypa, K

3. Paccuurarhs Temmeparypy MpOJIYKTOB CrOpaHUs Ha BBIXOAE M3 TypOUHBI

BBICOKOTO JaBieHHs T, yAeNbHYH ToJie3Hyto padbory h u addexTuBHyO

MOIITHOCTh ra3ornepepadarbiBarolero arperara Ne, eciu :

Hcxoouvle oanuwvle

Tennoemxocmo npodykmos ceopanus, Cp gc  klloc/keK 1,25
Maccosbiii pacxoo npooykmog ceopanusi G e Ke/c 75
Mowmnocmos mypounsl gvicokozo oasnenus N rp; kBT 13 500
Temnepamypa npoOykmos ceopauus nocie mypOuHsvl HUZKO20 750
oasnenus Ts K

Temnepamypa npodykmog ceopanusi neped mypOuHou blCOKO20 1010
oasnenus T, K




4. OnpeaenuTh TEMIOBYIO MOITHOCTh, TOJABOIUMYIO K paboueMy Tely B Kamepe
CropaHms ecim Temieparypa Bosayxa T,=200 °C; temmeparypa rasa 3a KC T;=1000
°C; cpemmsin Temmepatypa TommBa Tr=177 °C. Pacxox Bosmyxa GB=30 Kr/c;
pacxon tormBHOTO raza Gr= 0,5 Kr/c; pacxoll YHUCTBIX MPOJIYKTOB CTOPAaHUS
Gpnc=10 kr/c; pacxom 0CTaTOYHOTO

BO3JlyXa B paboueM Tee 3a kamepoil cropanust GB ;= 18 Kr/c.

Cpeonue mennoemkocmu

Tennoemxkocmo 6030yxa npu Ty k/lorc/keK 1,001
—————————————— npu T3, k/[ic/keK 1,084
Tennoemxocmo npodykmos ceopanus npu 15, 1,192
K/[ic/keK

Yoenvuas mennoemxocmo monnuea T,, xlloc/keK 2,81

5. IlpousBectu pacuer oObeMa 3eMISIHBIX pabdOT MpHU CTPOUTEIHCTBE
TpyOOIPOBO/IA TIPU CIACAYIOMUX JaHHBIX:

nuametp Tpyoomposoaa, / = 530mm, nmHaA ydacTka TpyoOompoBoaa, L =
100xM.

6. IlpousBectn pacuer o0ObEeMa 3EMISIHBIX padOT MpPU CTPOUTEIHCTBE
TpyOOIPOBO/IA MPH CIIECAYIOMINX TaHHBIX:

nuametp Tpyoomposoaa, / = 630mwMm, mimHaA ydacTka TpyoOompoBoaa, L =
120kMm.

7. IlpousBecTu pacueT o0ObeMa 3eMJSHBIX pPadOT MPU CTPOUTEIHCTBE
TpyOOTIIPOBO/IA TIPU CIACAYIOMINUX JAHHBIX:

nuametp TpyoompoBoaa, /[ = 720Mmm, nnuHa ydactka TpyOompoBoaa, L =
130xM.

8. IlpousBectu pacuyer oObeMa 3eMIISIHBIX PAOOT MpPHU CTPOUTEIHCTBE
TpyOOIPOBO/IA MPH CIIECAYIOMINX TaHHBIX:

nuametp TpyodomnpoBoaa, /[ = 8200MM, anmHa ydactka TpyborpoBoa, L =
90kMm.

9. IlpousBectn pacueT o00ObeMa 3eMISHBIX pPabOT MPU CTPOUTEITHCTBE
TpyOOTIIPOBOIA TIPU CIACAYIOMNUX JAHHBIX:

nuametp TpyoompoBoaa, /[ = 920Mmm, nnuHa ydactka TpyOompoBoaa, L =
60KM.

10. TIpousBectn pacueT oObemMa 3eMIIIHBIX pPaOOT MPU CTPOUTEIHCTBE
TpyOOIPOBO/Ia MPH CIICAYIOMINX TaHHBIX:

nuametp Tpyodomposoaa, /[ = 1020mMm, amuHa ydactka TpyborpoBona, L =
240kMm.

7.2.2 IllpuMepHbIi NIepeveHb 3aJaHU VISl pelIeHUsI CTAHAAPTHBIX 32124
1.I'mapaBnuyeckasi MallivHa, MpeAHa3HaYeHHas JJid peoOpa30BaHUs



MEXaHUYECKOI YHEPTUU JIBUTATEIISI B MEXaHUUYECKYIO SHEPIHUIO ePEeKauYnBaeMOn
KHUIKOCTH — ITO

BaKyyMMETp

MaHOMETP

Hacoc

KOMIIPECCOP

2.Komrneke Hacoca U IBUTaTelsl, COSTUHEHHBIX MKy co00i My TOM WU BaJIOM
—3TO

HACOCHAsl CTaHIIMS

HAacoCHasl yCTaHOBKa

IPUBO/T

HACOCHbIU azpezam

3.0O1Ho1IeHNE 00BEMA TI0/1aBAEMOM KUJKOCTH KO BPEMEHHU — 3TO
nooaua

HaIop

paboTta Hacoca

JTaBJICHUE

4. OTHOIICHUE TIOJIE3HON MOIITHOCTH Hacoca K MOIIIHOCTH HACOCHOTO arperara
Ha3bIBACTCS

TIOJTIIOP

HArop

K1

nojava

5.110 KOHCTPYKIIMY U IPUHIIUITY IEMCTBUS BCE HACOCHI JAEIATCSA Ha JBa OCHOBHBIX
BHUJIA

BO3BpPATHBIEC U HEBO3BPATHHIC

00BEMHBIE 1 MACCOBEIE

00veMHble U OUHAMUYECKUe

JMHAMUYECKHE U HSTMHAMUYCCKHUE

6.Hanuumne pabounx kamep, NEPUOJUIYECKU COOOIIAIOUIUXCS CO BCACHIBAIOIINM U
HarHeTaTeJIbHbIM MaTPYOKOM SIBJIIETCS OCOOCHHOCTHIO

HEJMHAMUYECKHUX HACOCOB

MaCCOBBIX HaCOCOB

JTMHAMUYECKHX HACOCOB

00bEMHBIX HACOCO8

7.I'epMeTHYHAS U30JISAIHS HATHETATEILHOTO ATPyOKa OT BCACHIBAOIIETO SBIISCTCS
0COOEHHOCTBIO

HEIUHAMHAYECKUX HACOCOB

00BEMHBIX HACOCOB



MaCCOBBIX HACOCOB
JUHAMH4YCCKHNX HACOCOB

8.HepaBHOMepHOCTB IHoga4du sABJIACTCA OCOOCHHOCTBIO
00bEeMHBIX HACOCOB

HCIMHAMHNYCCKHUX HAaCOCOB

MaCCOBBIX HACOCOB

JUHAMHYCCKHUX HACOCOB

9.Ilotaua Hacoca HE 3aBUCUT OT PAa3BUBAEMOTO JABJICHUS B
HEJMHAMUYECKUX HAcOCax

MacCOBBIX HacOCax

JUHAMUYECKHX HAcOCax

00bEeMHbBIX HACOCAX

10.MakcuMallbHBIN HAIOp TEOPETUUECKH HEOTPAHUYEH B
HEJIMHAMUYECKUX HACOCOB

MacCOBBIX HACOCOB

00BEeMHBIX HACOCO8

JWHAMUYECKUX HaCOCOB

11.Jlonarounblii anmapat sIBISETCS OCHOBHBIM pab0YMM OpraHOM
HEJIMHAMHUYECKNX HACOCOB

MacCCOBBIX HaCOCOB

O00BEMHBIX HACOCOB

OUHAMUYECKUX HACOCO8

12.HarneTaTenbHbIN TATPYOOK COEIMHEH CO BCACHIBAIOIIMM paboyelt MOJIOCTHIO B
HEIMHAMMYECKUX HACOCax

MAaCCOBBIX Hacocax

00BEMHBIX HAacOCaxX

OUHAMUYECKUX HACOCAX

13.PaBHOMEpPHOCTH MOJIaYH SIBISETCS OCOOEHHOCTHIO
OUHAMUYECKUX HACOCO8

HEJIMHAMUYECKUX HACOCOB

MacCOBBIX HACOCOB

00BEMHBIX HACOCOB

14.ITomava Hacoca 3aBUCUT OT Pa3BUBAEMOTO JIaBJICHUS B
HEIMHAMHYECKHX Hacocax

MacCOBBIX Hacocax

00BEMHBIX Hacocax

OUHAMUYECKUX HACOCAX



15.MakcuMalibHBINM HAIOP OTPAaHUYEH B
HEJMHAMUYECKUX HACOCax

MacCOBBIX Hacocax

OUHAMUYECKUX HACOCAX

00BEMHBIX Hacocax

16.1leHTpOOEkKHBIE HACOCHI OTHOCST K
HEINHAMUYECKUM

OUHAMUYECKUM

MaCCOBBIM

00BEMHBIM

17.11opuiHeBbIE HACOCHI OTHOCST K
HEJIMHAMUYECKUM

00beMHbIM

MacCOBBIM

JTUHAMUYECKAM

18.ITopurHeBbIE HACOCHI COCTOSIT U3
MEXAHUYECKON U MPOTOYHOM YaCTH
TUAPABINYECKONU U IPUEMHOM YaCTH
MexXaHu4eckou u 2uopasiuyeckol yacmu
TUAPABINYECKON U HETUIPABINYECKON YaCTH

19.CxopocTh ABUXKEHUSI IOPIIHS HACOCa 00BEMHOIO TUIA U3MEHSIETCS 110 3aKOHY
KOCHHYCa

TaHT€HCa

KOTaHIeHCa

cuHnyca

20.Yckopenue ABUKEHUS IOPITHS HAcoca 00BEMHOTO THITA U3MEHSETCS 110 3aKOHY
CUHycCa

TaHreHca

KOTaHI€HCa

KOCUHyca

7.2.3 IlpumepHbIA NepeyveHb 3aaHU JIS pellieHrsI MPUKJIAAHBIX 32124

1./l yMeHbIIIeHHsI KoJIeOaHus JaBJICHUS, 00YCIIOBJICHHOTO HEPAaBHOMEPHOCTHIO
M0/Ia4y B HACOCE OOBEMHOTO THIIA MPETyCMOTPEHBI

8030)UIHblE KOINAKU

TapeabyaThic KilaraHbl

OaiilacHbIe JTUHUU

TUAPOIIATA



2.OCHOBHBIMHU y3J1aMH LIEHTPOOEKHOTO HacOCa SIBISIOTCS
KOPILYC, BaJl, INTyH)KEP

Kopnyc, 6a, pabouue Koneca

KOPILYC, IITyHKEP, KJIallaHbl

KOpITyC, ITyHXKep, paboune Koieca

3. luddyzop neHTpodekHOro HAcoca — 3TO

CYKaIOIIHUIACS TaTPyOOK, B KOTOPOM CKOPOCTH KHIKOCTH CHIDKACTCS, a TaBJICHHE
YBEITUYIUBACTCS

PaCIIHPSIONINICS MaTPyOOK, B KOTOPOM CKOPOCTH JKHJIKOCTH YBEIUIHBACTCS, a
JaBJICHUE CHU)KAETCS

pacwupsaowuiicss nampyook, 8 KOmopom cKOPOCHb HCUOKOCHU CHUNCAEMCH, a4
oasieHue y8enuyu8aencs

Cy>KaloIuiicst maTpyook, B KOTOPOM CKOPOCTbH JKUJIKOCTU YBEIMYUBACTCS, &
JTABJICHUE CHUKACTCS

4.110 KOHCTPYKIIMHU KOPITYChI IIEHTPOOEKHBIX HACOCOB OBIBAIOT
Cnupanvhsie U CeKYUOHHbLE

POBHBIE U U30THYTHIE

IIPOBAapEHHbBIE U HETIPOBAPEHHBIE

cOOpHBIE U HECOOPHBIE

5.PoTop 1eHTpoOEKHOTO HAcOCa COCTOUT U3
eana u paboqux Kouec
KOpIyca U Bajia

kopryca u guddyszopa
Bajia M KJanaHoB

6.Ban nenTpoOexHOTO HAacoca MpeHa3HAYeH IS

nepeaaur BpamieHus: oT paboynx KoJieC K 3JIEKTPOIBUTATEIIO
nepeoauu 8pawjeHus om 21eKmpoosucamens K pabouum Koiecam
nepeaadr BpamieHus: oT paboyux KoJiec K KUJIKOCTH

KperIeHUs1 pabovrX KOJIecC

7.Pabouee KoJieco EHTPOOEKHOTO HACOCa N3TOTABIUBACTCS U3
[IEMEHTA

BOJIOKHA

TIEHBKHU

OpPOH3bL

8.Pabouee koseco 1eHTpOOSKHOTO HACOCa COCTOUT M3
OTIOp U JTUCKOB

JIUCKOB U CTYTIHI]

OTIOP U JIONACTEU

OUCKO8 U Jlonacmeli



9.Ywucno nonacreit pabovero xKosieca MeHTpoOEIKHOTO HACOCa MOXKET ObITh
om4 0o 12

ot 40 o 120

orl no5

ot 10 1o 100

10.IToaBosiIee yCTPOMCTBO IEHTPOOEKHOTO HACOCA — ITO
nepBoe pabodee KoJIeco

YUACMOK NPOMOYHOU YACTU OM 8XOOH020 NAmpyOKa
Y4aCTOK IMOCJIE BXOTHOTO aTpyOKa

OTIIeTbHAsI COOPOYHAS €IMHUIIA

11.ITogBoasIee yCTPOHCTBO LIEHTPOOESKHOTO HAacOca HEOOXOANUMO IS
YPaBHOBEIIMBAHUS JaBICHUS

nooauu nepexavusaemon HCUOKocmu K pabouemy Koaecy

nepeadn SHEPrun

YBEIUYCHMUS TABICHHUS

12. Y cTpoicTBO IIEHTPOOESKHOTO Hacoca, MpeTHa3HAYeHHOE JJ1s1 OTBE/ICHUS IMOTOKA
YKUKOCTHU B ONPE/ICTICHHOM HaNpaBJIEHUU HA3bIBACTCS

nuddysop

MOJBOJISIIEE YCTPOMCTBO

Hanpasaaiowul annapam

pabouee K0JIeco

13.CnupanbpHas Kamepa HEeHTPOOEKHOT0 Hacoca UMeeT popMy
IpSIMOYTOJIbHUKA

yepBsKa

KBajpara

YAUMKU

14.HenoiBm>xHast onopa Hacoca Ha3bIBAETCS
ROOUUNHUKOM

yIOpoM

KOpITyCOM

BaJIOM

15 . IMoammnHukn Hacoca HEOOXOAUMBI I
repeaayn SHEPrun

B80CHPUAMUSL ) CUTIUTLL

HAIIPABJICHUS IOTOKA KUJKOCTHU
YMEHBILIEHUSA CKOPOCTH KUJIKOCTU

16.[delicTBuTenbHAA 110Jja4a MOPIIIHEBOTO HAcOca BCEra ...... UJICAIBHON
OoJbIIe



paBHa
MeHblUe
Ha 50 % OoJipIIe

17.HacocoMm IBYCTOpOHHETO JEHCTBUS HAa3bIBACTCS TAKOW HACOC B KOTOPOM B
KQKJIOM LWJIMHPE UMEIOTCS

JIBa MOPILHSA

JIBa KJlarmaHa

YyeThIpe pabouyne Kamepbl

06e pabouue Kamepul

18.3amonnenue paboueit kKamepbl )KUIKOCTHIO HA3bIBACTCS
npoyeccom 6cacbl8aHUs.

IIPOLIECCOM HarHETaHUs

IIPOLIECCOM ITEPEKAYNBAHHUS

IIPOLIECCOM OCTAaHOBKH

19.1Tone3Has MOITHOCTH HACOCA PaBHA MPOU3BEACHHUIO
moJa4yu ¥ Hamopa

nooavu u 0asieHust

nojgaun 1 KITJT

nasnenus u KITJT

20./Ins1 xapaKTepUCTUKHU TPYIIIBI KOJIEC BBEAEHO MOHATHE
K03 pULIEHT nmogaun

KOA(PULIMEHT MOJIE3HOTO JEHCTBUS

K03 uyuenm 6blcmpoxooHocmu

4acTOTa BpalLCHUS

21.HapyuieHue CIUIONTHOCTH NOTOKA KUAKOCTH, B PE3YJIbTATE YETO
00pa30BbIBAIOTCS MOJOCTH, 3aMIOTHEHHBIC TAPAMU KUIAKOCTH WU Ta30M
Ha3bIBaETCA

paboueit XxapaKTepruCTUKON

Kasumayueu

N0JIE3HOU paboTOM

BBICOTOM BCaChIBAHUS

22.5IBneHne, cONMpOBOKAAIOLIEECS CIEAYIOIMMU BHEIIHUMU ITPU3HAKAMU: IIYM,
BUOpaIus, yaapsbl

KaBUMayusi

KOppo3us

3po3us

MUTpanus

23.bykBbl HM B 0603HaueHNM LIEGHTPOOEKHOTO Hacoca 0003HAYaOT



HartopHas MallrnHa
HACOC MarHUTHBIN
Hacoc Maeucmpaﬂbﬂblﬁ
HacocC MOI[y.III)HHﬁ

24.byxssl HIIB B 0003HaueHNH 1IeHTPOOEIKHOTO Hacoca 0003HAYAIOT
HacocC MOJIEBOU BOISTHOU

HAacoC MPaBoro BpalieHus

HACOC NOONOPHBIU BEPMUKATILHBIL

HAacoC MOATOTOBUTEIIBbIA BEPTUKAJIBHBIN

25.byksbl HJ] B 0003Ha4eHNH IEHTPOOEKHOTO Hacoca 0003HAYAIOT
HAacoC JUHUMHUYHBIN

HAcoC JIBOMHOM

HACOC € KOJeCOM 08YCMOPOHHE20 8X00a

HACOC JOPOKHBIN

26.byxBosl [THC B 0603HaueHNH IIEHTPOOEIKHOTO Hacoca 0003HAYAIOT
HEHTPOOEKHBIN HACOC CTYIEHYATHIN

L[EJIEBOM HACOC CTYIIEHYAThIN

YEHMPOOEHCHDIL HACOC CEeKYUOHHDIU

LHEHTPAJIBHBIA HACOC ISl CMA3KH

27.bykBel HOY B 0003HaueHnN HEHTPOOEKHOr0 Hacoca 0003HAYAIOT
HacoC OJAMHOYHO YTJIOBOM

HAcOC 0CEBOM YHU(PULIUPOBAHHBIM

Hacoc 015l OMKA4KU ymeyex

HAacOC ONO3UTHBIN YIJIOBOU

28.bykBet HK B 0603HaueHNN IEHTPOOEKHOTO HAacOoca 0003HAYAIOT
HAcoOC KPyroBOH

HACOC KPUOTECHHBIN

HACOC KOHCONIbHbIU

HAacoOC KOHJICHCATHBIN

29.Ilpucnocobaenue Jjist TPeAOTBPAIICHUS UM YMEHBIIEHUS MPOTEUYEK KUIKOCTH
Ha3bIBACTCS

yTeIICHUEM

MIPOKJIAJIKON

MOAKJIaAKON

YRlOmHeHuem

30.CanbHUKOBOE YIUIOTHEHUE BBINIOJHEHO U3

OpOH3BI

KOMOWHUPOBaHUE MaTEPUATIOB

6ab0uTa

MACKOU 2J1ACMUYHOU HAOUBKU



7.2.4 IlpuMepHbIii IepevYeHb BOMPOCOB /sl MOJATOTOBKH K 3a4eTy

Hcnons3oBanue HacocoB Ha HC u HIIC

CriocoObl peryJIupoBaHusi HACOCOB

ACHHXPOHHBIE AJIEKTPOJABUTATEIN

CHHXpPOHHBIE AIEKTPOABUTATETN

TypO6onpuBo HACOCOB

Temnnota cropanus;

Jleryune BemecTsa u KOKC;

TeopeTndeckoe KOJIMYECTBO BO3AYXA;

. CocTaB 1 KOJIMYECTBO NPOAYKTOB CTOPAHHUSI;

10 OnpeneneHue TemnepaTypbl CrOpaHus;

11. Anarpamma ht - mpoIykTOB cropaHus TOILJINBA;

12. TpeboBanus, NpeIbABIIEMbIE K KAME€paM  CrOpaHus;

13.OcHOBHBIE TTOKa3aTeNd paboThl KaMep CrOPaAHMS;

14.0co6eHHOCTH KOHCTPYKIIMA U OCHOBHBIE TUIIBI Kamep cropanusi ['TY;

15.Cxema npocToii ra30TypOMHHOM YCTaHOBKH HETPEPHIBHOTO TOPEHHUS;

16.CxemMbl OTHOCTYIIEHYAaTON U MHOTOCTYIIEHYATON TypOUH,;

17.CxeMa MHOTOCTYIEHYaTOTO OCEBOI'0 KOMIIPECCOPA;

18.Kamepa cropanusi;

19.Cxema I'TY npepbIBUCTOTO FOPEHHUS;

20.TTokazarenu 3¢ pekTuBHOCTH HUKIOB [ TV

21.06paTuMble TEPMOIUHAMUYECKUE ITUKIIBI TA30TYpOUHHBIX JBUTATEIICH;

22.I'TY ¢ moaBoaoM TEIIOTHI IPU MOCTOSSHHOM JIaBJICHUH;

23.I'TY ¢ noaBOOM TEIJIOTHI MPU MOCTOSSHHOM 00BhEME;

24 1Mukn npocreiiei ['TY ¢ yueroM noreps B TypOMHE U KOMIIPECCOPE;

25.0cHoBHbIe nokazarenu padoTel I'TY;

26.Cxema u ki ['TY ¢ perenepanueit TemIOThI;

27.I'TY co cTyneH4YaTbIM CXKATUEM C MPOMEXKYTOUHBIM OXJIAKICHHEM M CO
CTYNEHYAThIM PACIIUPEHUEMHU TPOMEKYTOUHBIM MOJBOIAOM TEIUIOTHI;

28.3amknyThie ['TVY;

29.Muorosanbnubeie I'TY;

30.KomOuHMpOBaHHBIE IBUTATEIH.

WX NN R WD =

7.2.5 IlpumepHblii nepeyeHb 3aJaHU 1JIM1 pelleHUs NPUKJIATHBIX 32124

He mpenycMoTpeHO y4eOHbBIM TUTAHOM

7.2.6. MeToanka  BBICTABJIEHHS  OIEHKM TNIPH  IPOBeJAEHUH
NMPOMeKYTOUYHOI aTTecTaluu

(Hanpumep: 3auem nposooumcs no mecm-ouiemam, Kaxicovli u3 KOMopwvlx
cooepaxcum 10 eonpocos u 3adavy. Kadxxcovlll npasunvuslii omeem HA 80NPOC 8
mecme oyenusaemcs 1 oannom, saoaua oyenusaemces 6 10 6annos (5 6annos eeproe
peutenue u 5 6ann06 3a eepHuili omeen). MaxkcumaivHoe KoIU4ecmeo HaAOPAHHbLIX
oannos — 20.

1. «He 3aumeno» cmaeumcs 6 ciayuae, eciu cmyOoeHm HAOpan menee O
oannos.



2. «3aumenoy cmasumcs 8 ciyuae, eciu cmyoenm Haopan om 6 0o 10 6annos

7.2.7 IIacnopT OLIEHOYHBIX MATEPHAJIOB

KouTponupyemblie pa3zesnbl Koz . | HaumenoBanue onienouHoro
Ne n/m KOHTPOJIMPYEMOI
(TemMbl) TUCUUTITAHBI CpeacTBa
KOMIETEHIINH
1 OueprompuBon HacocoB. Hasnavyenune | VK-1, [TIK-1, I[IK-5  |Tecrt, koHTposibHas paboTa,
1 KITaccuuKarysi. 3amuTa 1a00paTopHBIX padoT,
3amuTa pedepara
2 DJEKTPOIPUBO]T HACOCOB. VK-1, IIK-1, IIK-5  |Tect, koHTpOJbHas paboTa,
TypOonprBo1 HACOCOB. 3amuTa 1abopaTopHBIX padoT,
OIEeKTPOIBUTATENN CUHXPOHHOIO U 3amuTa pedepara
ACHHXPOHHOIO THTIA
3 DHEProrpuBo/l KOMIIPECCOPOB. VK-1, IIK-1, IIK-5  |Tect, koHTpOJbHas padboTa,
CxeMblI U TUKIIBI TPOCTEHIINX 3aiuTa 1abopaTopHbIX padoT,
I'TY 3amura pedepara
4 OCHOBHBIC 3JICMEHTEI VK-1, IIK-1, IIK-5  |Tect, koHTpOabHas padboTa,
ra3oTypOMHHBIX YCTaHOBOK 3aiuTa J1ab0paTopHbIX padoT,
3amuTa pedepara
5 TonauBo U pallMOHAIBHOE €70 VYK-1, IIK-1, IIK-5  |Tect, koHTpOJbHAs padboTa,
CXKUTAHHUE B KaMepax CrOpaHUs 3amuTa 1abopaTopHbIX padoT,
I'TY 3amuTa pedepara
6 CnocoOBbI ITOBBIIIEHUS VK-1, IIK-1, IIK-5  |Tect, kouTpOdbHas padboTa,
skoHOMUYHOCTH [ ' TY 3amuTa 1abopaTopHBIX PadoT,
3amura pedepara

7.3. MeToanueckue MaTepHAJIbl, ONpedeJAIIHe MPOLeaypPbl
OLICHMBAHUSA 3HAHUI, YMEHUI, HABBIKOB U (MJIM) ONBITA AeATEJIbHOCTH

TecTupoBaHHE OCYIIECTBISETCS, JIMOO TMpPU MOMOIIM KOMIBIOTEPHOU
CUCTEMBI TECTUPOBAHUS, JUOO C MCIOJIb30BAHMEM BBIJJAHHBIX TECT-33JlaHUN Ha
OymaxxHoM Hocutene. Bpemss tectupoBanus 30 MuH. 3aTeM OCYHIECTBISETCS
IIpOBEpKa TECTa 3K3aMEHATOPOM M BBICTABISIETCA OLIEHKA COIJIACHO METOAUKHU
BBICTABJICHUS OLICHKU NP MPOBEJICHNUN TPOMEKYTOUHOM aTTECTaIUH.

Pemenue craHmapTHBIX 3aJad OCYUIECTBISETCS, JUOO MpU MOMOIIU
KOMIIBIOTEPHON CUCTEMBI TECTUPOBAHMSL, JINOO C UCTIOJIB30BAHUEM BbIJAHHBIX 3a/1a4
Ha OyMakHOM HocwuTelne. Bpems pemenus 3aga4y 30 muH. 3aTeM OCYIIECTBISETCS
IIPOBEpKA pEUICHUS 3aJad 3K3aMEHAaTOPOM U BBICTABIISIETCS OLIEHKA, COTJIACHO
METOJIMKH BBICTaBJIECHUS OLICHKU IIPU MPOBEAECHUN IPOMEKYTOUHOM aTTECTALMH.

Pemenue mnpukinaaHbIX 3a7ad  OCYIIECTBISETCS, JMOO TMpH MOMOIIU
KOMIBIOTEPHON CUCTEMBI TECTUPOBAHMUS, JINOO C UCTIOIB30BAHUEM BBIAHHBIX 337124
Ha OyMakHOM HocuTesne. Bpems pemenus 3agauy 30 MuH. 3aTeM OCYHIECTBISETCS
IpoBEpKa pelIeHUs 3aJad 3K3aMEeHaTOPOM U BBICTABIISIETCS OLIEHKA, COTJIACHO
METOJMKH BBICTaBJICHUS OLICHKU MTPU MPOBEACHUU TPOMEKYTOUHOM aTTeCTALINH.

8 YYEBHO METO/INMYECKOE U UTHO®OOPMALIMOHHOE
OBECINEYEHUE JUCIUIIJINHBI)
8.1 Ilepeuenb yueOHOIl JHMTEpPaTypbl, HEOOXOAUMOM IS OCBOCHUS
AUCUHMILTHHBI
1. [lTammazoB A.M., AnekcanapoB B.H, 'onesinoB AU, Kopookos I'.E, MacTo6acB




b.H. IIpoekTupoBanue u 3KCruryaranys HaCOCHBIX U KOMIIPECCOPHBIX CTaHIUM. M.:
Henpa, 2003

2. Baitnmrok C.M, BacunweB I'.I', KopoOkor I'.E, Kopmiak A.A, Jlypre M.B,
[Tucapesckuit B.M, IIpoxopoB A.Jl, Comenko A.E, Illammazor A.M.
TpyOomnpoBoansiii Tpancnopt HedpTu. T1. M.: Henpa, 2002

3. Baitnmroxk C.M, BacunseB I'.I', Kopo6kos I'.E, Kopmak A.A, Jlyppe M.B,
[Tucapesckuit B.M, IIpoxopoB A.Jl, Comenko A.E, Illammazor A.M.
TpybonpoBoanslii TpancnopT HepTu. T2. M.: Heapa, 2002

4. PJ1 153-39.4-056-00 IIpaBnna TeXHMYECKOM OSKCIUTyaTalid MarucCTPaJbHBIX
He(TENPOBOIOB

5. BPJ1 39-1.10-006-2000* IIpaBuia TEXHUYECKON SKCILUTyaTallMd MaruCTpaabHBIX
ra3onpoBOJOB

8.2 Ilepeyenr HMH(MOPMALMOHHBLIX TEXHOJOTHN, HCHOJb3yeMbIX MPH
OCYHIECTBJICHMH 00pa30BaTeJIbHOI0 Mpolecca IO AUCHHUIIMHE, BKJINYAas
nepeYyeHb  JHIEH3MOHHOTO  NPOrPAMMHOIO  oO0ecledYeHHsi, PeCcypcoB
UH(POPMALMOHHO-TEJIEKOMMYHUKAUMOHHOMN ceT «MHTEepHET», COBPEMEHHBIX
Npo¢ecCHOHANTBbHBIX 023 JAHHBIX 1 HHPOPMALNMOHHBIX CIIPABOYHBIX CHCTEM:

DNeKTpOHHBIE pecypchbl HaydHO-TexHHueckux Oubmunorek OI'BOY BO
«BI'TY» http://www.vorstu.ru/structura/library

9 MATEPUAJIBHO-TEXHUYECKAS BA3A, HEOBXO/JNUMASI JIJIs1
OCYHIECTBJIEHUSI OBPA3OBATEJIBHOI'O ITPOIECCA
YuebHble 1abopaTopuu:

- «MexaHn4eCKHE UCTIBITAHUSY
- «MccnenoBanue HanpsbKeHU U nedopmanuiiy

II9BM, ocHaleHHblE KOMIBIOTEPHBIMU ITPOTPAMMaMU I IIPOBEAECHUSA
JUMCKPETHOTO MOJEIMPOBAHUS HANPSDKEHHBIX COCTOSIHMM — Pa3iMUYHBIX OOBEKTOB
TEXHUKH.

10. METOAUYECKHUE YKA3ZAHUSA JIAA OBYYAIOHIUXCH 11O
OCBOEHMHIO JUCIIUIIJIMHBI (MOAY JIS)

[Io mucuunuuHe «OHEPronpHUBOJ HACOCOB M KOMIIPECCOPOB» YHUTAKOTCSH
JIEKLIUH, TPOBOJATCS MPAKTHYECKUE 3aHSATHU.

OcCHOBOl M3y4YeHMS JUCLUMIUIMHBI SBJSIOTCS JIGKIUU, HA KOTOPBIX
U3JIaraloTcsa HauboJee CylIeCTBEHHbIE U TPYAHbIE BOMPOCHI, a TAKKE BOIPOCHI, HE
HalIeAIIue OTPAXKEHUS B YYEOHOU JTUTEpATYpE.

[IpakTuueckure 3aHSATHS HaIpaBieHbl HAa MNPUOOPETEHHE MPAKTUUYECKUX
HAaBBIKOB pacyeTa OCHOBHBIX [apaMETPOB DJHEProlnpuBOJa HACOCOB U
KOMIIPECCOPOB. 3aHATUS MPOBOJATCA IyTEM pEIICHHs KOHKPETHBIX 3aJad B
ayJIMTOPHUHU.



Bun yueOHbIX
3aHATUHN

J1eATeNbHOCTh CTYICHTA

Jleknus

Hanucanue kOHCIEKTa JEKLMHA: KpPaTKO, CXEMATH4YHO, IOCJIEI0BATEIbHO
(UKCHUpOBaTH  OCHOBHBIE  TIOJOXKEHHUS,  BBIBOABI,  (POPMYJIHUPOBKH,
00001IeHNs; TOMEYaTh BaKHBIE MBICIH, BBIACIATh KIIOUEBHIE CJIOBA,
TepMHHBI. [IpoBepka TEPMHUHOB, MOHATHH C MOMOIUBIO SHUUKIOIEIHM,
CJIOBapel, CIPAaBOYHUKOB C BBIIMCHIBAHUEM TOJKOBAHMM B TETpalb.
O6o3HaueHue BONPOCOB, TEPMHUHOB, MaTepHalla, KOTOPBIE BbI3BIBAIOT
TPYIHOCTH, IIOMCK OTBETOB B peKoMeHAyeMou Jureparype. Ecmu
CaMOCTOSITENIFHO HE YyJaeTcss pa3o0paTbcs B MaTepualie, HEOOXOIMMO
chopMyIMpoBaTh BOIPOC W 3a/laTh MpPENoAaBaTeNi0 Ha JEKIUU WIM Ha
IIPAKTUYECKOM 3aHSATHUU.

IIpaxTueckoe
3aHATHE

KoHcniekTupoBaHue peKOMEHAYeMbIX MCTOUYHUKOB. Pabora ¢ KOHCIEKTOM
JEKLMM, TOArOTOBKA OTBETOB K KOHTPOJBHBIM BOIPOCaM, IPOCMOTP
pexomeHnayemoi nureparypsl. [IpocnymmBanue ayino- U BUAEO3anucen 1mno
3aJJaHHOW TeMe, BBINOJIHEHHE pPacYeTHO-TpadUUYeCKUX 3aJaHUil, pelieHue
3a/1a4 110 aJIFOPUTMY.

CamocrosiTenbHas
pabora

CamocrosTenbHas paboTa CTYJEHTOB CIIOCOOCTBYET IIyOOKOMY YCBOEHUS
y4eOHOTO MaTepuaja W  Pa3BUTHI0 HABBIKOB  CaMOOOpPa3OBaHMSL.
CamocrosTenbHas padoTa MpearnoaraeT ciaelyrolue CoCTaBIs0IINeE:

- pabota C TeKCTaMHu: Yy4eOHHKaMHU, CIPABOYHHKAMHU, TOTOJHUTEIHHOU
JUTEPATYPOH, a TAKKe MPOPadOTKa KOHCIIEKTOB JICKIIHIA;

- BBITIOJIHEHUE JIOMAIITHUX 33/IaHUH U pacueToB;

- paboTa HaJl TeMaMH JJIsl CAMOCTOSITEIEHOTO H3y4YeHUS;

- yyacTue B paboTe CTy/IeHYECKUX HAyYHBIX KOH(PEPEHIIHHA, OJMMITAAT;

- HOATOTOBKA K NPOMEKYTOUYHON aTTeCTallHH.

IToaroToBka k
IIPOMEKYTOUHON
aTTecTanuu

I'oToBUTECS K HpOMC)KyTO‘IHOfI arrécraum CjiIcayer CUCTCMATHUYCCKU, B
TEUEHHUE BCEro ceMmecrtpa. VIHTEHCHMBHAsA NMOATOTOBKA JIOJDKHA HAYaThCs HE
MO3/IHEE, YEM 32 MECAI-IIOJITOpPA IO MPOMEKYTOYHOM aTTecTalnu. J[aHHbIE
nepen 3a4eToM Tpu AHs 3P PeKTuBHEE BCEro UCTOIb30BaTh ISl TOBTOPEHUS
Y CUCTEMAaTU3allMi MaTepHaIa.




