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1.lear u 3aga4u AUCUUILIAHBI:

OcHoBHas HeJb Kypca: «TemoBble ABUraTeId U HarHeTaTeIn» ABseTcd (OPMHUPOBAHUE Y CTYAECHTOB
HEOOXOJMMBIX 3HAHUI KOHCTPYKLMH, PacyeToB TEIUIOBBIX [BUTATENIC M HarHeTaTeNeil, a Takxke
BbIpa0OTKa yMEHHUS HaJEXKHOM SKCIUTyaTallud 3TOro OO0OpyNOBaHMSA, H3Y4EHHUE METOIOB pacueTa,
IIPOCKTUPOBAHUSA W DOKCIUIyaTallud  JABUrareled W HarHerarenei. l3ydeHHe TEOpeTM4EeCKUX U
TEXHUYECKUX OCHOB Pa0OThI PA3JIMYHOrO TUIIA HarHeTaTeae (HacoCOB, BEHTUIIATOPOB, KOMIPECCOPOB) U
TEIUIOBBIX JABUIaTesiel (IapoBbIX W ra3oBbIX TYpOUH, JBUraTesiell BHYTPEHHETO U BHEIIHETO CrOPaHMs),
UCIIOJIb3YEMBIX B TEINIOIHEPreTUYECKON OTpaciu, OCOOCHHOCTEH UX 3KCILTyaTallly, IPUHLUIIOB BBIOOPA
TUIIOB MAIlIMH JJI51 KOHKPETHBIX YHEPTeTHUECKUX CHCTEM, 00ECIICUNBAIONINX BBICOKYIO 3 (EKTUBHOCTD U
HaJIe’KHOCTh PabOThl yCTaHOBOK.

3agaum  AUCHUIUIMHBI:  3HAKOMCTBO  OOY4YalOIIMXCSI  OCHOBHBIM  TEPMOJMHAMUYECKUM U
ra30JMHAMUYECKUM IPUHIMIIAMU pabOThl HACOCOB, KOMIIPECCOPOB, BEHTHIIATOPOB, MAPOBBIX M I'a30BbIX
TypOMH M YCTaHOBOK, JABHTraTejieil BHYTPEHHETO M BHEIIHEro cropaHus. OOydeHue MeToJaM aHaiu3a
ocoOeHHOCTeH pabounx XapaKTepUCTHK HarHeTaresed U TEeIUIOBBIX JBUraTeIel U OLEHKa X BIMSAHUA Ha
3P PEKTUBHOCTh TEIUIOIHEPreTUIECKUX cUcTeM. OCBOCHHUS CTYIEHTAMH METOJOB pacdyeTra OCHOBHOTO
000py10BaHUs M MTPaBUJIAM €0 3KCIUTyaTallui U PEMOHTA.

2. MecTo IMCHUILIMHBI B CTPYKTYype 00pa3oBaTe/ibHOM MPOrpaMMbl

VYyeOnas aucuumiuHa «TemoBble ABUraTeNd W HArHETaTeNW» SBISIETCS 00S3aTeNbHOM TUCIUILIMHON
yacTu (GOpMHUPYEeMOI ydyacTHUKaMU 00Opa30BaTeNbHbIX OTHOIICHUN B yueOHoM riane OIl nampaBneHus
13.03.01 «TemnmosHepreTuka U TEMJOTEXHUKA» U MPEAYyCMOTpPEHA Uil M3y4yeHus B 6 ceMecTpe Kypca,
OasupyeTcs Ha 3HAHWUW OOMIETEXHUYCCKUX H CIICIUATBHBIX JUCIUTUINH: «XUMUsD», «DPusnukay, «Beicmas
maTematuka», «[Ipuknaanas Mexanukay, « TexHudeckas TepMoIuHaAMUKay, « Hapora3ouHaMuKay.

3. [lepeyeHb IVIAHUPYEMbIX Pe3yJbTATOB 00Y4YeHHUS IO AUCHUILIMHE (MOIYJII0), COOTHECEHHBIX €

HHAUKATOPAMH T0CTUKCHUSA KOMIIeTEeHII .



Taoauna 1

Koa nmo ®I'OC

NHIuKaTOPHI 10CTHKEHUS

IInanupyemsie pe3yjbTaThl 00ydeHHs 10 AucuuiinHe (3YB)

OomenpodeccuoHanb

HBbIC

OIIK-3 Cnocoben
JIEMOHCTPUPOBATH IPHMEHEHHUE
OCHOBHBIX CIIOCOOOB IOJTyUEHHS,
npeoOpa3oBaHus, TPAHCIIOPTA U
UCIIOJIB30BAHUS TEIIOTHI B
TEIUIOTEXHUYECKNX YCTAaHOBKAX U
cHCTeMax.

OIIK-3.1. JlemoHCTpUpYyeT NOHUMAaHUE
OCHOBHBIX 3aKOHOB JIBHXKEHUS KUIKOCTH
U Ta3a;

OIIK-3.2. IIpumeHsieT 3HaHUsI OCHOB
TUAPOTA30IMHAMUKH ISl PACYETOB
TEIUIOTEXHUYECKUX YCTAaHOBOK U CHUCTEM;

OIIK-3.3. Hcnonb3yer 3HaHKE
TeI0()U3NYECKUX CBOMCTB pabouux Tel
IpU pacyerax TeIIOTEeXHUYECKHX
YCTaHOBOK U CUCTEM;

OIIK-3.4. JleMoHCTpUpYyET NIOHUMaHUE
OCHOBHBIX 3aKOHOB T€PMOJIMHAMUKH U
TEPMOJIMHAMHYECKUX COOTHOIIICHHIA;

OIIK-3.5. IlpumeHsieT 3HaHUsI OCHOB
TEPMOJUHAMUKH JJIsl PACYETOB
TEPMOJMHAMUYECKUX TPOIECCOB, IIUKIOB
U UX TIOKa3aTele;

OIIK-3.6. /IleMoHCTpUpPYET MOHUMaHUE
OCHOBHBIX 3aKOHOB U CIIOCO00B
HepeHoca TeIIOThHl M MaCChI;

OIIK-3.7. IlpumeHsdeT 3HaHHS OCHOB
TEMIOMAacCOOOMEHa B TEIUIOTEXHUYECKUX
yCTaHOBKaXx.

3HaTh:

— THUIOBBIC METOAUKH TEPMOJIUHAMUYECKUX U TUAPOINHAMUYECKUX
pacyeToB MPHU MPOCKTUPOBAHUY U IKCILTyaTallMi HarHeTaTeaeH u
TEIJIOBBIX JBUTATENICH, CTAHJAPTHBIE CPEJICTBA U CUCTEMBI
ABTOMATHU3AIMH BBITIOJHEHUS TEXHUYECKUX PACUETOB;

— OCHOBBI IIPOBEJICHUS SKCIIEPUMEHTOB Ha Pa3JIMYHOTO THIIA
HarHeTaTeNsIX U TEILUIOBBIX JBUraTeIgIX 110 3aJaHHON METOJIUKE U
aHaJIM3Y Pe3yJbTaTOB C MIPUBJIEYCHHUEM COOTBETCTBYIOIIETO
MaTEeMaTUYECKOro arnrapara.

YMeTh:

— HIPOBOJUTH pacyeThl IPUMEHUTENIBHO K HarHEeTaTesIM U
TEIUIOBBIM JIBUTATEJISIM IO TUIIOBBIM METOJIUKaM C
MCIIOJIb30BAHNEM HOPMATUBHON JOKYMEHTAIIMM U COBPEMEHHBIX
METOJI0B IIOHCKa U 00paboTKK MH(GOPMALIUU C IPUMEHEHHEM
CTaHJapTHBIX CPEJICTB U CUCTEM aBTOMAaTH3AL[MH BBIIIOJIHEHUS
TU/IPaBIMYECKUX PACUETOB;

— MPOBOJUTH SKCIIEPUMEHTHI Ha TETIJIOBBIX JIBUTATEINSAX U
HarHeTaTeNsIX 10 3aJaHHOM METOIMKE U aHAIU3UPOBATh
pe3yNbTaThl C MPUBJICYEHHEM COOTBETCTBYIOIIETO
MaTEMAaTUYECKOTO ammapara.

Baaners:

— METOJMKAaMH IIPOBEIEHUS TEPMOJIUHAMUYECKUX U
TUIPaBIMYECKUX PAcUeTOB HarHeTaTeNel U TeTIOBBIX
JIBUTATEJIEN C NCIIOJIb30BaHUEM HOPMATUBHOW JJOKYMEHTALUH U
COBPEMEHHBIX METOJIOB MOUCKa U 00pabOTKH MHPOPMALIUU U
MIPUMEHEHUEM CPEJICTB U CUCTEM aBTOMATHU3aI[UH BBIIIOJIHEHUS;

— METOJMKaMHM NPOBEIEHUS DKCIIEPUMEHTOB Ha HATHETATENAX U
TEIUIOBBIX JBUTATENSX Pa3IMYHOrO THUIIA.




4. O0beM IMCUMILVIMHBI M BUABI Y4e0HOi1 padoThI

Taoauma 2
Bcero CemecTpsl
Bup yueOHoii padoTbl yacos/ 3a4.e]. 6 9
[010]0) 300 | OPO 300
KonTakTHas paéora (Bcero) 48/1,4 16/0,4 48/1,4 12/0,33
B ToMm uncie:
Jlexuyun 32/0,8 8/0,22 32/0,8 8/0,22
[TpakTudeckue 3aHsATHS 16/0,4 8/0,22 16/0,4 8/0,22
CemuHapbl
JlaboparopHbie paboThI
CamocrosiTesibHasi padoTa (BCero) 60/1,6 119/3,2 60/1,6 119/3,2
B ToMm unce:
Kypcogas pabora (IpoekT)
PacuetHo-rpaduueckne paboThl 24/0,6 56/1,6 24/0,6 56/1,6
TP
Pedepatsl
Jlokmnasbl
[Ipe3enTanmun
U (unu) opyaue 6udvi camocmosmenvHou pabomoi.
[ToaroroBka K J1abOpaTOpHBIM paboTam
IToaroroBka K NpaKTUYECKUM 3aHATUSIM 18/0,5 31/0,8 18/0,5 31/0,8
[ToaroroBka K 3a4eTy
IToaroroBka K 3K3aMeHy 18/0,5 32/0,8 18/0,5 32/0,8
KoutpoJsb 36/1 9 36/1 9
Buja oTyeTHOCTH 9K3aMEH | DK3aMEH | JK3aMeH | JK3aMeH
BCEI'O B yacax 144 144 144 144
OO0uas Tpy10eMKOCTh
e —— BCEI'O B 3a4eTHBIX 4 4 4 4
eIMHUIAX




5. Coaep:xanue TUCHUIINHBI

5.1 Pasnemﬂ AUCHUIIJIMHBI 1 BU/1bI 3aHATHH

Taoauna 3

Ne
n/n

HaumenoBanme pa3jaeina
AUCHHILIMHBI 10 CeMecTPam

Yacel
JIEKIIUOHHBIX
3aHATHI

Yacel
1260paTOPHBIX
3aHATHI

Yacel
MPAKTHYECKHX
(ceMHHAPCKHUX)

3aHATHH

Bcero uacos

00 | 390

020 | 390

O0®0 | 390

O0®0 | 390

Knaccudpukanus
HarHeTaTelbHbIX U
PaCHIMPUTEIIbHBIX MAIIIHH.
Lluknpl TENIOBBIX ABUTATEIICH U
YCTaHOBOK.

I{ukmbl nBUraTesnein
BHYTPEHHET'O CTOPaHUSI.

[TpuHIIMTIATEHBIE OCHOBBI
Te4YeHUs paboyero Tesa B
TypOuHE 1 TypOOHArHeTaTele.

Koadduuuent moneznoro
NeUCTBHS TYpOHH U
TypOOKOIIPECCOPOB.
PacueTHble ypaBHEHHSI.

[TapoBble U ra3zoBble TYpOUHBI U
UX 0COOEHHOCTH.

ComnutoBble amnmnaparbl TypOUH.
AHanu3 ABM)KEHMS ra3a B
COILIOBOM amIapare.

Paboune KoJieca
AKTHUBHEBIE "
TypOUHBI.

TypOUH.
pPEAKTUBHBIE

XapakTepUCTUKU TYpOUH.
ConocrapneHue paauaabHbIX U
OCEBBIX CTyNeHel TypOuH.

Kommpeccopsl  00beMHOTO U
KMHETUYECKOT'O THUIIOB.

10

OceBble 1 POTOpHBIE
KOMIIpeccopa.

11

CaoiicTBa TypOOKOMIIPECCOPOB.
Huddy3opsl 1 paboure kojeca
TypOOKOMIIPECCOPOB.

12

Teopernueckas u
JEWCTBUTENbHAS
XapaKTEPUCTUKU
TypOOKOMIIpeccopa.

13

PerynupoBanue
TypOOKOMIIPECCOPOB.
pEryIMpOBaHUSL.

Crioco0Os1




14

[TapamnensHas u
rocJeoBareabHas pabora
TypOOKOMIIPECCOPOB

15

LlenTpobexHbIE
Koadpdunment
obictpoxogHoctn.  Kaa. u
MOILHOCTb HEHTPOOEIKHBIX
HAaCOCOB.

HACOCHI.

16

XapaKTepUCTUKHU
LEHTPOOESKHBIX HACOCOB.
Crnioco0pl perynpoBaHue
HAacOCOB.

17

LlenTpoOexHbIE BEHTHIISTOPHI.
JlyTheBbIC BEHTHUIISATOPBI,
neIMocockl. OceBble
BEHTHJIATOPBI. CXEMBI
BCHTI/IJ'ISITOpOB 1 X aHaJIn3

HUTOI'O:

32

16

32

16




5.2 JIekKiMOHHBIC 3AHATHSA

Taoauua 4
Ne HaumenoBanue pasjaesa
Conep:xanue pasaesa
n/n JAUCUHMILTHHBI
1 2 3
Knaccugukanuss HarHeTaTteldbHBIX H  PACHIMPHTEIBHBIX
MaluH. MamuHel 00bEMHOIO U KHHETUYECKOTO IeHCTBHSL.
Buger  TemnoBeiX — gBurareiaei.  IIMKIBI  TEIIOBBIX
Knaccudukanus JBUTaTelIel C BHEIIHUM UM BHYTPEHHHUM CrOPaHHUEM.
HarHeTaTeIbHbIX U OCHOBBI TEOPETUYECKOI0 LIUKJIA, TEPMUYECKUM K.I1.11. Byl
| | PACIIMPUTENLHBIX MAITHH. K.IIJ. nukiaa. [uknsl napoTypOUHHBIX YCTAaHOBOK, aHAIU3
[{yKIBI TEIIOBBIX ABUTATENEH | UX pa3BUTUSA u OLICHKa TEPMOJIUHAMUYECKOU
U YCTaHOBOK. spdexTuBHOCTH. CpaBHEHHE LMKIOB Ta30TypOMHHBIX
YCTAaHOBOK ¥  LUKJIOB HAapOTypOMHHBIX  YCTaHOBOK.
B0O3MOXHOCTH MX COBMECTHOIO HCIOJb30BaHUsA. LIMKiIbI
ra3oTypOMHHBIX  YCTAHOBOK,  HMX  KJIacCU(HKaIMs,
CPaBHEHME U OCHOBHBIE [TOKA3aTEIH LIUKJIOB.
[[uknsl  pBurareneld  BHYTpeHHero  cropanus.  HMx
npeumyliecTsa U HejpoctaTku. CpaBHeHue nukioB OTTO U
. n3eJIsl. Burarens CTUpIUHra, MNPUHOUO  pabOTHI
ukner nBurarenei A A P ’ PUHL P ’
2 npeuMmyliecTtBa W HejocTatku.  KoreHepauuoHHbIE
BHYTPEHHEIO CTOPAHHUSI. o
YCTAaHOBKM Ha 0a3e W3BECTHBIX THUIIOB HarHeTaTeled u
TEIUIOBBIX ~ JBuraresnell. X  OCHOBHbBIE IOKa3aTeiu
peHTa0EIbHOCTH IPUMEHEHUS
[TpuHIMNMAIbHBIE OCHOBBI TEYEHHUs pabodero Tena B
TypOuHEe U TypOoHarHeTarene. AKTUBHBIM U PEaKTUBHBIN
[TpuHIMNIATBHBIE OCHOBBI
OPUHIUNBL. ~ YpaBHEHHWE COXpPAHEHHs HSHEpruu  Juis
Te4YeHHsl paboyero Tesa B
3 TypOoMamuH. YpaBHeHuEe HepaspbiBHOCTU. [Iponeccsl
TypOHHE U TypOOHarHeTarene.
pacmmpenuss u coxatus B T-S m h-S jamarpammax.
VYpaBHeHHE  MEpBOr0  3aKOHa  TEPMOJUHAMHMKH B
ra3ofrHaMuueckoii popme (ypaBuenue bepHymin).
Buner x.11.1. TypouH. I[Iporecc pacmmpenus B Typouse B h-
Kosdduunent noneznoro P P P p yp
. S nuarpamme. Bunasl k.m.a. typbokommnpeccopos. IIporecc
necTBUs TypOuH U
4 ckarugs B h-S  nuarpamme. OcCHOBHOE ypaBHEHHUE
TypOOKOIPECCOPOB. .
TypOomamnH (ypaBHeHHe Oisepa) I TypOMHBI H
PacuerHble ypaBHEHUS. o .
KOMIIpeccopa. AHaJIU3 ero MPOCTOM U pa3BEpHYTOH dhopme
TypOunsl.  Knaccugpukamuss  mapoBbIX  TypOMH B
3aBUCUMOCTH OT XapakTepa TEIIOBbIX IporueccoB Ha TOC.
[TapoBbie 1 ra3oBble TYpOUHBI
["a3oBbIe TypOMHBI U UX ocoOeHHOCTH. [loTepu >Hepruu B
5 | 1 uX 0COOEHHOCTH. o
poTouHOoM yactu TypOuH. Knaccuduxamus BHyTpeHHUX U
BHEIIHUX TOTEepPb, WX (HU3NUecKuil cMbicia. M3o0paxeHue
IIOJIHOTO Tporiecca pacmupenus B T-S quarpamMme.




CortoBsie amnmapathl TYpOHH.
AHanus3 OBMXKEHU ra3a B
COTIOBOM armmapare.

ComoBble anmapatbl TypOuH. OCHOBHBIE T€OMETPUYECKUE
M yIJIOBble — IapaMeTpbl  COIUIOBBIX  aIlapaToB.
Knaccugukanuss COIUIOBBIX — anmmapaToB MO  PEXUMY
TeueHus. Tumbl npoduiell. AHamu3 JBW)KCHHS Ta3a B
COILUIOBOM  ammapare. J{03ByKOBO€ M  CBEpPX3BYKOBOE
tedyeHus. OrmpenesieHue yria BbIXoJa IOTOKa, (GopMmyia
bapa. ConocraBneHue 1oTepb B J03BYKOBBIX U
CBEPX3BYKOBBIX anrmaparax. besnonarounsie
HalpasJsAoLMe annapaThl. JIOCTOMHCTBA U HEJIOCTATKH I10
CpaBHEHMIO C JonaTo4yHbIMU. [IpuHIMIBl TpoduIMpoBaHus
(ompeneneHue yria BbIX0/1a IOTOKA).

2 3
Paboune koneca TypObuH. CTeleHb pPEaKTHBHOCTH.
PaGoume  xomeca  TYpOMH. | Copocrasienne paguanbHbIX M OCEBBIX CTyIEHEH TYPOUH.
AKTHBHBIC M PCAKTUBHBIC | Py pHO-0CEBBIC TYpOUHBL. OcobeHHoctu
TypPOUHBI. npopunrposanus. Ocesble Typounsl. Komeco Kepruca.

HN3MeHeHue MapaMeTpoOB CTYIICHHU 110 BBICOTC JIOIIATKH.

XapaKkTepuCTHKH TypOuH.
ConocrapneHue paauaabHbIX
Y OCEBBIX CTyIEHEeW TypOHH.

ConocraBiieHue XapaKTEPUCTUK aKTUBHBIX U PEAKTHUBHBIX
Typobun. Ka.a. crynmeHedd B 3aBUCHUMOCTH  OT
XapakTepUCTUKH TypOuH. bespasmepHble M npuBenCHHBIE
XapaKTepUCTHKH. PerynmpoBaHune mapoBBIX  TYypOHH.
Perynsatopsl CKOpPOCTH. ITapopacnipenenuTenbHbIe
YCTPOICTBA.

Kommpeccopsl 06beMHOTO
KMHETUYECKOT'O THUIIOB.

Kommpeccoprl. Knaccudukanus mo NpUHIMITY JEHCTBUA.
Kommnpeccopsl 00BEMHOTO TUIIA. Komnpeccopst
KMHETHYECKOro Tumna. lIpeuMymecrBa W HENOCTATKH
OTAENBHBIX TUIOB MAalllMH B CPaBHEHUM C JIOIACTHBIMU

MaimHamMu.  CxeMbl MamMH  OOBEMHOIO THIIA |
TypOOKOMITPECCOPOB. OCHOBHBIC TTOHSTHSL. Turbt
KOMITPECCOPOB. TepMmonuHaMuKa  KOMIIPECCOPHOTO
npoiiecca. KoaddunmenTs MTOJIC3HOTO JICUCTBUS
kommpeccopoB.  Oxnaxnaenue. CTyneHYaToe C)KaTue.
KonnuectBo  crymeneil.  [IpomexxyTodHOe JaBieHUE.
XapakTepucTUKU JIOMACTHBIX KommpeccopoB. I[lepecuer

xapakTepucTuK. OcOOEHHOCTH PEryJIMpPOBAHUS JIOMACTHBIX
kommpeccopoB. LlenTpoOexusle kommpeccopbl. CTyneHb
LIEHTPOOEKHOT0 KOMIIpeccopa. MouHocTsb
HEHTPOOEKHOro Kommpeccopa. [IpuOnmkeHHBIH pacueT
cryneHu. KoHCTpyKIUHU IEHTPOOEKHBIX KOMIIPECCOPOB.




Crynens 0CEBOr0 kommpeccopa. KoHCTpyKTHBHBIE
(bopMBI OCEBBIX KOMITpECCOPOB. MeTos pacuera OCHOBHBIX
pasmepoB cryneHu. IlopmiHeBsie KOMIIPECCOPBL.
WuaukaTopHas nuarpaMMa CoKaTWs M PACIIUMPEHHs rasa B
IIOPIIHEBOM KoMIpeccope. MoOmHoCTb u KIII.
MeptBoe mnpoctpanctBo. [lomawa.  MHorocryneHdaroe
cxatue. MOIIHOCTE MHOIOCTYIIEHYaTOro KOMIIpECCOopa.
KOHCTpYKTUBHBIE THUIIBI KOMIIPECCOPOB.

[eiicTBuTenbHas WHAMKATOpHAas auarpamma. llomaua u
JJaBJICHUE IIOPILHEBOr0 KOMIIpeccopa, padOoTaloLIero Ha

TpyObonpoBoa. PerymupoBanume — momaun. Konctpykimm
10 | Ocesbie n poropHbIe KOMIIpeccopoB. KoMIpeccophl co cBOGOIHO IBHKYLIMMHCS
KoMIpeccopa. nopiasimMu.  KommpeccopHble  ycTaHOBKH. —McnbITanue
KOMIIpeccopa. DHepreTuyeckuili OanaHc KoMmIIpeccopa.
DKOHOMUYHOCTh paboThI komnpeccopa. Pacuer
OCHOBHBIX Pa3MepOB CTyIIEHEH KoMIIpeccopa.
Cnoco6 npeticteusa. Ilomaua. Momuocte u  KIIJ.
PerynmupoBanme momaunm  POTOPHBIX  KOMIIPECCOPOB.
KoHCTpyKIIMU POTOPHBIX KOMITPECCOPOB.
1 2 3
CaoiicTBa TypOOKOMIIPECCOpPOB. YpaBHCHHE OJuiepa Uit
CpoiicTBa TypOookommpeccopa. Koadpdunuent 3akpytku. CreneHb
TypGOKOMITPECCOPOB. peakTUBHOCTH  TypOokommpeccopa.  Crarndyeckudl H
1T | Mudpdysoper u  paGoume | AMHAMHICCKHUIA Haropsl MaIlUHBI. Juddyzopsr
Kolleca TypGokoMmpeccopos. | TYPOOKOMIpeccopos.  MX  BMIABI M CONOCTaBICHHE
XapakTepucTuk. Paboume Kosmeca TypOOKOMIIPECCOPOB.
OCHOBHBIE THITBI H TAPAMETPHI.
Teopernueckas u Teopernueckass ©  JCHCTBUTEIbHAS  XapaKTEPUCTUKU
1o | meitcTurensHas Typbokommnpeccopa. [IpuunHbl UX pa3nauyus.
XapaKTePHCTHKH Pabora TypOokommpeccopa Ha ceTb. SIBieHHME MOMMaxa.
TypGOKOMIIPECCOPA. Mepsl IpOTHB MOMIIaXka.
PerynupoBanue TypOokommpeccopoB. I'pymnmbl ceTeBbIX
PerynupoBanue norpedureneil. CnocoObl peryarupoBaHusl.
13 TypOOKOMIIPECCOPOB. XapakTepUCTUKU peryinupoBaHus Uit 1 u 2 rpynn
CrniocoOsl perynupoBaHusl. norpebureneil. PeryiaupoBanue TypOOKOMIPECCOpOB IMpHU
IIEPEMEHHOM  YHCJIE 000pOTOB. XapaKkTepuCTUKU
perynupoBanus Juist 1 u 2 rpynn notpeduTenei.
PerynupoBanune  TypOOKOMIIPECCOPOB  MOBOPOTHBIMHU
JomaTKaMu W TOBOPOTHBIMHU Jionatkamu  auddysopa.
TMapautensHas u | HapamnensHas U nocjeoBaTeIbHas pabota
14 | nocnenoBarenbras  paGora TypOOKOMIIPECCOPOB. Cxembl ABTOMATHYECKOTO
TypGOKOMIIPECCOPOB peryanupoBaHus paboThI TYypOOKOMIIPECCOPOB.
[TIpoTnBOMOMNIAXKHOE YCTPOMCTBO. [Tepepacuer

XapaKTepUCTUK TypOOKOMIIpeccopa.




15

LlentpoOesxHbIe
Koadduruent
obicTpoxogHoctu. Kaoa. wu
MOIITHOCTh ~ LEHTPOOEKHBIX
HACOCOB.

HaCOChI.

Knaccudukanus HacCOCOB. [TpuHnun JIECUCTBUSA
JTUHAMHYECKHX M OOBEMHBIX HacocoB. OCHOBBI TEOPHUH
nogoduss HacocoB. (OCHOBHBIE TMapamMeTpbl HAcOCOB
LlenTpobexxubie Hacockl. KoHcTpykTuBHas cxema. DopMbl
pabounx konec. Koadpdumment 6pictpoxomnoctu. K.ma. u
MOIIHOCTh LIEHTPOOEKHbIX HacocoB. Dopmyna Pyanesa u
ee NOpuUMEHeHHe. YpaBHeHHE  OJijepa. CxeMbl
OJIHOCTYIIEHYAThIX LEHTPOOEIKHBIX HAaCOCOB.
Teopernueckuii Harop Hacoca. Ilosnesnsiii Hanop. Ilorepu
SHEpPrUM B HAcOCeE.

16

XapaKkTepuCTUKHU
LIEHTPOOEIKHBIX HAaCOCOB.
Crioco05b1 peryJupoBaHue
HAaCOCOB.

Crioco0bl peryanpoBaHHE HACOCOB UX IPEUMYIIECTBA U
HesocTaTku. JlomycTuMasi BbICOTa BcachlBaHUA. SIBIeHHE
KaBuTanuy. KaBUTalMOHHAs XapaKTepUCTUKA,  3armac.
Kputnueckas BbicoTa BcachlBaHus. J[Ba cilyyast yCTaHOBKHU
HEeHTpoOEe)KHOTrO Hacoca. OceBble M paaualibHBIE CHIIBI B
LEHTPOOESIKHBIX Hacocax. Teopernueckue
XapaKTepUCTHKHU. | 'eoMeTpuyeckoe, KHHEMATHYECKOe U
JUHaMHueckoe rmogobue. OOmmMe KpuTepuu MOoA00us
IIOTOKOB. Koaddumment Ovictpoxomnoctu. Dopmyiibl
OPONOPLHUOHATBHOCTH. Ilepecuer XapakTepuCTHK IpU
U3MEHEHHH  YacTOThl BPAUICHHUS MAIIMHBI U BSI3KOCTH
cpensl. bespa3zmepHble u YHUBEpCaJIbHbIE
xapakTepucTuku. Mcnbeitanuss ~ HacocoB. PerynmpoBanue
nogauu. Ilons pabGouux mapaMeTpoB NpU  Pa3IUYHBIX
crioco0ax peryJupoBaHus. CBonHbIe rpaduKm.
[TapannensHoe W MoOCIeOBaTEIbHOE COEJIMHEHUS
LEHTPOOEIKHBIX HacocoB. HeycTtoitunBocTh pabOTHI.
ITommax.




MMPUMCHACMBIX B

BeHTWIIATOpa. [laBnenue,

Ilomaga, MOIIIHOCTS,

LlenTpoOexxHbie  BEHTWISITOPHl. OCHOBHBIE  TIOHSITHS.
[Ipumenenue. [lenTpobexHbIe BEHTHUJISITOPHI.
KonctpyktuBHas cxema. OCHOBHbIE THIbI BEHTUJISITOPOB,
TEIUIOPHEPreTUKE  —  JIyTheBbIC
BEHTWJIATOPbl U JIBIMOCOCHI.
BEHTUJISITOPOM. SBnenue

»KekTopHas Tiara. Cxema pabothl. [Ipon3BOAUTENTLHOCTD U
K.IL.J. IEHTPOOEKHBIX BEHTWJIATOPOB. lIpuHuumel BeIOOpa
pa3BUBAEMOE BEHTUJISITOPOM.
Bnusinue camorsaru. Kosdduuuent nomaHoro maBieHwHs.
KIIJI  Bentunstopa. Bwibop

[aBiienue, co3gaBaemoe
CaMOTHATH. Kocsennas

LenTpobexHbie BEHTWJIATOPA 110 33JJaHHBIM NapaMeTpaM. XapaKTEPUCTUKH.

BEHTUJIATOPHL. JlyTheBbIE PerynupoBanue [EHTPOOEIKHBIX BEHTUJISITOPOB.
|7 | BEHTHJIATOPBL, JILIMOCOCHL. KoHctpykTuBHOE BBIIIOJIHEHHE HEHTPOOEIKHBIX

OceBble BEHTUIISTOPBI. BEHTHJISITOPOB OOIIETO HA3HAUCHHUSL.

CxeMbl BEHTUJISITOPOB U UX BeHTunsTOpHBIE YCTaHOBKM. BrusiHHEe MeXaHWYECKHUX

Hamop, mnorepu »5Heprumy,
OCEBbl€ HACOChl U BEHTUJIATOPHL. OCOOEHHOCTH YCIOBHMH
paboThl ITMHHBIX JionacTed. Pacdyer OCeBBIX HACOCOB U
BEHTWJIATOPOB. XapaKTEpPUCTUKU. PerynupoBanue nojgaqu.
PerynupoBanue BEHTWIATOPOB. Bunabl perynupyrommx
YCTPOWCTB M UX CPABHEHHUE.

aHaJM3 npumMeceil B raze Ha paboTy BEHTUIIATOPA.
OceBble  BEHTUJISITOPHI.
JJIEMCHTAMHM MAalllUHBI 1 €€ aHaJIN3.

HpI/IHI_II/IHI/IaJ'IBHaH cXema C

CxeMbl  OCEBBIX  BEHTUJISITOPOB, HX  CpaBHEHHE.
HemnoaBuxHbie 371€MEHTBI OCEBBIX BEHTUISATOPOB. OCHOBBI
teopuu. Pemerka npoduineil. OCHOBHbIE — ypaBHEHHUS.

KIIZA. MHuorocrynenyarsie

5.3 JlabopaTopHble 3aHATHSA (He npedycMOmMpPeHbl)

5.4. IIpakTnyeckue (CEeMUHAPCKHNE) 3aHATHS

Taoauna 5

Ne HanmenoBanne
n/n pa3aeia JMCUUILIHHBI

HaumenoBanmue NPAKTUHYIE€CKHUX 3aHATHH

[Iukael aBUraTeaei

CpaBHeHuE IIUKIIOB ra30TypOMHHBIX YCTAHOBOK U LIUKJIOB

1 BHYTPEHHETO
apOTyPOMHHBIX YCTAHOBOK.
CrOpaHusi.
Huknbl nBurateneti | q{yxnp gurateneii BHyTpeHHero cropanus. CpaBHEHHE
2 BHYTPCHHCTO k0B Otro u Jlusens. Jipurarens CTUpIMHTa.
CrOpaHusi.
[puHIMITHATbHBIE
OCHOBBI TCUCHHUS [Ipouecchl pacmmpenust u cxkatus B T-S u h-S auarpammax.
3 | paGouero Tena B VpaBHEHHE MIEPBOTO 3aKOHA TEPMOJANHAMUKH B
Typ6uHe 1 razofiMHaMu4eckoi popme (ypasuenue beprysum
TypOOHarHeTarese.

CornoBsle amnmaparsl
TypOuH. AHaIM3

Knaccmbnxaunﬂ COINIOBBIX alIiapaToB IO PEKUMY TCUCHUS.

4 AHanm3 IBWKEHUS ra3a B COIUIOBOM armapare. J[o3BykoBoe u
ABIDKCHUA ra3a B CBEPX3BYKOBOE TEYEHHUS.
COIUIOBOM ammapare.
Tepmonnaamuka KoMIpeccopHoro nporecca. KoagdhummeHTs
5 MI0JIE3HOTO AEUCTBUA KOMIIpeccopoB. OXaxIeHue.

KITJI Typbun u CryneHyaToe cxaTue.




TYpOOKOIPECCOPOB. MHoroctyneHuaroe cxaTtue. MOIMHOCT, MHOIOCTYIIEHYATOIO
6 kommpeccopa. KOHCTpyKTHBHBIE THIIBI  KOMITPECCOPOB.
WuaukatopHas auarpaMma.

CBoiicTBa TypOOKOMIIPECCOPOB. Y paBHEHHE Dijiepa s
7 | OceBble 1 POTOPHBIE | ynGokommpeccopa. Kosdduument 3akpyTky. CTereHs

KOMIIpeceopa. PEaKTUBHOCTH TypOoKoMIpeccopa. Harmopsl MamyHe.
[lenTpoOeKHBIC
[lentpobexubie Hacochl. KOHCTpyKTHBHAS cXeMa.
gHacocel. Kaoag wu
8 | mommocts 1B Koaddurment Obictpoxomanoctu. K.Im.a. 1 MOIIHOCTH
1eHTpoOeKHbIX HacocoB. Dopmyibl PynneBa, u Ditnepa.
HACOCOB.
SIBnenue KaBuTauu. KaBuTalMoHHas XapakTepUCTHKa, 3arac.
Kputuueckas BrIcOTa BCachiBanus. [[Ba cilydast yCTAaHOBKH
XapaKTepUCTHKH HEeHTPOOEXKHOro Hacoca. OceBbIe U paJUaIbHbIE CUIILI B
9 LIEHTPOOSIKHBIX LIEHTPOOEKHBIX HACOCAX. TEOPETUUECKHE —XAPAKTEPHCTUKH.
HacoCoB. [eoMeTpuUeCcKOe, KAHEMATHIECKOE U JUHAMHYECKOE ITO00HE.

OO0mme kpuTepun 1Mog00us

6. CamocrositesibHAas padoTa CTYACHTOB N0 AMCLHUILIMHE
PI'P:

OneHka TepMoiMHAMHUYECKON AP PEKTUBHOCTH NAPOTYPOMHHOM yCTaHOBKH.
Pacuer razoBoii TypOUHBI
['mapaBnuuecKkuil ¥ a3poJMHAMUYECKHUH pacyeT COIJIOBOIO anmnapara
Pacuer mommnocTn oceBoro kommpeccopa ['TY
PacueT npoToyHON 4acTH TypOUHBI
Pacuera npoTo4HO# YacTH MHOTOCTYII€HUATBIX Ta30BbIX TYpOUH

7. TepmoauHamuueckue pacueTsl nukia I'TY u pacuer mpaktuyHoit yactu TypOUHBI
KypcoBoii mpoekT BkItoYaeT B ceds pacyeT TEIUIOBbIX JBUTaTesel U HarHeTarene (rpaguiyeckum u
pacyeTHBIM CIIOCOOOM), pacdeT U MOCTpOeHHE IpauKOB, pa3padOTKy NPUHLIUIHAIBEHONW CXEMbl CHCTEMBI
YCTaHOBKH, pacueT OCHOBHBIX XapakTepucTuk. [Ipencrasisercs He0OX0IUMBIN rpapuueckuil Matepuai.

S e

KypcoBoil mpoeKT BBINONHSETCA B 6 cEMecTpe.

6.1 BorpocsI AJ1s1 CAMOCTOSTEIBHOTO U3YYCHUSA
Tabauua 6

o/ TeMbl AJIA CAMOCTOATEJIBHOI0 U3YUYCHU A

Knaccugukanus HarHeTaTeNbHBIX U PACIIUPUTEIBHBIX MAITUH. MaliHbl 00EMHOTO U

1 | kuHeTn4eckoro neicTBUA. Buapl TemnoBeIx aBurateneil. LIMKiIbl TEMIOBBIX ABUTaTENEH C
BHEITHUM U BHYTPEHHUM CTOPAHUEM.

Korenepanyonnble ycTaHOBKM Ha 0a3e W3BECTHBIX THUIIOB HarHeTaTeledl U TeIIOBBIX
nsurarenieil. Ux ocHOBHBIE OKA3aTeNH PEeHTA0EIbHOCTH IPUMEHEHHS

Bunel x.m.a. typoun. Ipouecc pacmmpenus B TypOune B h-S auarpamme. Bunpl k...
typbokommnpeccopos. [Iporecc cxxarus B h-S nuarpamme.

ComutoBsble anmnapatsl TYpOouH. OCHOBHBIE TEOMETPUUYECKUE U YTITIOBBIE TapaMETPhI

4 | comoBeIx anmnaparoB. Kinaccuukanus COIIOBBIX alnapaToB MO PeKUMY TeueHHsI. THIbI
npoduieii. AHaIM3 IBMKCHHSI Ta3a B COILIOBOM ammapare.

Komnpeccopsl. Knaccuduxanus no npunnuny aeiicrsus. Kommnpeccopsl 00beMHOTO THIIA.
Kommnpeccopsl kuHerndeckoro tuna. [IpenMyniecTsa u HeIOCTaTKU OT/AEIbHBIX THIIOB




MalllH B CPAaBHCHUU C JIOMMACTHBIMU MAaIllIMHAMM.

Konctpykuuu komipeccopos. Komnpeccopsl co cBOOOAHO IBUKYIIUMUCS MOPLIHIMH.
6 | KommpeccopHsle ycTaHOBKU. McnibiTaHue KOMIIpeccopa. DHEPreTHUecKuil 0ananc Kom-
peccopa.

Hduddy3opsr TypookoMIpeccopoB. VX BHIBI W COMOCTaBICHUE XapaKTepHCTUK. Paboune

/ Kosieca TypOookoMIipeccopoB. OCHOBHbBIE THIIbI U TAPAMETPHI.

2 PerynupoBanue TypOOKOMIIpECCOPOB P MEPEMEHHOM YHCIie 000pOTOB. XapaKTEePUCTHKH
peryaupoBanus 1 1 1 2 rpynin notTpeourtene.

9 Cxembl ABTOMATUYECKOI0 peryiaupoBaHust paboThI TypOOKOMITPECCOPOB.
[TpoTuBonoMnaxkHoe ycTpoiictBo. IlepepacueT xapakTepucTUK TypOOKOMIIpeccopa.

10 CxeMbl 0OIHOCTYIIEHYAThIX IEHTPOOEKHBIX HAcOCOB. TeopeTnueckuil Harmop Hacoca.
ITone3nsiit Hanop. [lotepu sHEprun B Hacoce.
IlenTpoOexxubie BeHTWISATOPHL. OcHOBHble moHATHA. [IpuMenenme. IleHTpoOexKHBIC

1] | BEHTHIATODEL. KonctpykruBHas cxema. OCHOBHBIE THUIIBI BEHTUJISITOPOB, MPUMEHSIEMBIX B

TCIINIOOHEPICTUKE — AYTBCBBIC BCHTUIIATOPBI M ABIMOCOCHI. Z[aBJ'IeHI/Ie, co3aaBacMoeC
BCHTHUJIATOPOM. SIBIeHNE CAaMOTSTH.

MHoroctyneH4arble OCeBble HACOCHI U BEHTHWIATOPbL. OCOOEHHOCTH YCIOBUN DPaOOTHI
12 | nmuaHBIX  Jomactei. PacueT OCEBBIX HACOCOB M BEHTHJISITOPOB. XapaKTEPUCTHUKHU.
PerynupoBanue nojgauu.

6.3. YueOHO-MeTOAN4YeCKOe 1 HHGOPMALIMOHHOE 00ecrieYeHre CaMOCTOATEIbHOI PadoThI

Jlureparypa:

TeroBbIe ABUTaTENN M HaTHETATENH [ DIEKTPOHHBIN pecypc]: yuebnoe nmocooue/ C.A. Haymos [n
ap.].— OnekTpoH. TekcroBble naHnHble.— HaymoB C.A., XayctoBa E.B., CaquukoB A.B., CokonoB
B.IO., ®upcosa E.B., LIk A.B.OpenOypr: OpenOyprckuii rocynapcTBeHHbIN yHUBepcuTeT, IbC
ACB, 2015.— 109 ¢.— Pexum nocryna: http://www.iprbookshop.ru/61415.html.— 9bC
«IPRbooks»

bacykunckuii C.M. LlenTpoOexHble HarHeTaTenu [ DNeKTpOHHBIN pecypc]: 3ajaHus I IPOBEPKU
3HaHu# no pasneny «Hacocwery/ bacykunckuit C.M., bacykunckuit b.M.— D1eKTpoH. TEKCTOBbIE
nanHsle.— Jlnnenk: Jluneuxuit rocyjapcTBeHHbIN TexHuueckuid yausepeutet, ObC ACB,
2013.— 20 c.— Pexwum nocryna: http://www.iprbookshop.ru/22947.html.— 9bC «IPRbooks»

Hepromies JI.I'. Bo3ayxoayBHbIE YCTAaHOBKH U CTaHIIMM [ DIEKTPOHHBIN pecypc]: yueOHoe
nocobue/ [epromieB JI.I'.— DnekTpoH. TekcToBbIe JaHHbIe.— M.: MOCKOBCKUH
rOCyIapCTBEHHBIN CTPOUTENBHBIN yHUBEpcUTeT, Al [In Op Menua, ObC ACB, 2015.— 163 ¢.—
Pexum noctyna: http://www.iprbookshop.ru/39649.html.— 3BC «IPRbooks»

JIy6xoB B.W. OcHOBEI 3KCIUTyaTaniuy TerioMexannyeckoro ooopynoBanus TOC [DnekTpoHHbIN
pecypc]: yaednoe nocobue/ JIyokos B.U1., HopuukoB C.B.— DnekTpoH. TEKCTOBBIEC JaHHBIC.—
Caparos: Aui [Iu Ap Meaua, 2019.— 285 c.— Pexum gocryna:
http://www.iprbookshop.ru/82563.html.— 3BC «IPRbooks»

Koctun B.U. SueprosddextnBHas paboTa HACOCOB U BEHTUJIATOPOB B CHCTEMAaX TEIMJIOCHAOKEHNUS
BEHTWISIIIMY [ DNeKTpOoHHBIN pecypc]: MoHorpadus/ Koctun B.M.— DnekTpoH. TekcTOBbIE
nanusle.— HoBocubupck: HoBocuOupckuit rocy1apcTBEHHBIN apXUTEKTYPHO-CTPOUTENIbHBIH
yausepcureT (Cuberpun), 9bC ACB, 2015.— 188 ¢c.— Pexum nocryna:
http://www.iprbookshop.ru/68866.html.— 3BC «IPRbooks»




7. OneHOYHBIE CpeaAcTBa

7.1. Boripochl K py0esKHbIM aTTecTaluAM

7.1.1 Bonpochbl K NepBoii py0e;KHOW aTTecTAIMH

1. Knaccudukaius HarHeTaTeIbHBIX U PACIIMPHUTEIBHBIX MAIIUH.

2. Mammasl 00bEMHOIO U KHHETUYECKOTO AEUCTBUA. BUABI TEILUIOBBIX ABUTATEIIEN.

3. [IukJIbl TEIIOBBIX ABUTATEIEH C BHEIIHUM U BHYTPEHHUM CTOPAHUEM.

4. OCHOBBI TEOPETUYECKOTO IIUKJIA, TEPMUYECKUH K.11.]1. BUIBI K.I1.71. ITUKIIA.

5. Hukibl mapoTypOMHHBIX YCTAaHOBOK, aHANW3 WX pa3BUTHUS M OIEHKA TEPMOJMHAMHYECKOM
3¢ PeKTUBHOCTH.

6. CpaBHEHUE LIMKJIOB Ia30TypPOMHHBIX YCTAHOBOK U LIUKJIOB APOTYPOUHHBIX YCTaHOBOK.

7. BO3MOXHOCTH UX COBMECTHOT'O UCIIOJIb30BAHUSI.

8. LIMKkJIBI Ta30TypOUHHBIX YCTAaHOBOK, UX KiacCU(UKALUs, CPABHEHUE U OCHOBHBIE ITOKA3aTEIN IIUKIIOB.
9. Lluknsl qBUraTeneil BHyTpeHHero cropanus. VX mpeumyiecTsa U HETOCTaTKH.

10. CpaBnenue uukiioB Orro u Juzens.

11. Ipuratens Ctupnunra, NpUHIUN padOThI, TIPEUMYIIIECTBA U HETOCTATKH.

12. KorenepaunoHHbIe yCTAaHOBKH Ha 0a3e U3BECTHBIX THUIOB HArHETATENIEH M TEIUIOBBIX JIBUTATEIICH.
13. VX ocHOBHBIE MTOKa3aTeIu PeHTA0eIbHOCTH TPUMEHEHHUS

14. IIpyHIMTIHATIEHBIE OCHOBHI TEYEHHUS pab0overo Tena B TypOMHE U TypOOHArHerarese.

15. AKTUBHBIN U PEAKTUBHBINA MPUHITUIIBI.

16. YpaBHEeHHE COXpaHEHUS SHEPTHH I TypOOMaImiH. Y paBHEHHE HEPA3PHIBHOCTH.

17. Ilporecco! paciupenus u cxxkatus B T-S u h-S quarpammax s TypOoMaiiuH.

18. YpaBHeHUe TIepBOTro 3aKOHA TEPMOJIMHAMUKH B Ta30AMHaMu4eckoit popme (ypaBHeHnue beprymm).
19. Bugs! k.n.a. Typous. [Ipouecc pacmmpenus B Typoune B h-S nuarpamme.

20. Bugsi k.1.4. TypookomipeccopoB. [Ipornecc cxxarus B h-S nuarpamme.

21. OcHOBHOE ypaBHEHHE TypOOMaIIvH (ypaBHEHUE Ditepa) st TypOUHBI U KoMIpeccopa. AHAIN3 €ro
IIPOCTOH U pa3BepHYyTOM hopme.

22. Typ6unsl. Knaccudukanus napoBslx TypOUH B 3aBUCUMOCTH OT XapaKTepa TEIJIOBBIX IPOLECCOB Ha
TOC.

23. I'a30Bble TypOUHBI U UX ocobeHHocTH. [loTepu sHEprun B NpOTOYHON YacTH TYpOUH.

24. Knaccudukaiusi BHyTPEHHUX U BHEIIHUX MOTEPb, UX (PU3NUECKHI CMBICTT.

25. N3obpakeHune mojHOTo mpoliecca pacimmpenus B T-S nuarpamme.

26. ComnoBble ammapaTbl TypOuH. OCHOBHBIE T'€OMETPHUUECKHME M YIJIOBbIE MapaMeTphbl COIIOBBIX
anmnapaTos.

27. Knaccudukaius COIIIOBBIX allapaToB MO PEKUMY TeueHUs. TUIbl mpoduiiei.

28. AHanu3 IBMXKEHMS Ta3a B COILUIOBOM ammnapare. [[03ByKoBo€ U CBEpX3BYKOBOE TEUEHUSI.

29. OmpeneneHue yria BbIxo/ia MoToka, popmyia bapa.

30. ConocTaBieHne NOTEPh B 1I03BYKOBBIX U CBEPX3BYKOBBIX alllaparax.

31. beznonarouHble HAMPaBJISIOLIME alapaThl.

32. JIocTOMHCTBAa U HEJOCTATKH MO CPABHEHUIO C JIOMATOYHBIMHU.

33. Ilpuniuns! npodUuIupoBaHus (OMpeIeTIeHNne yria BEIX0a MOTOKA).

34. PaGouue komneca TypOouH. CTerneHb peakKTHBHOCTH.

35. ConocraBiieHue palialIbHBIX U OCEBBIX CTyIeHe! TypOuH.

36. PanuanbHo-oceBble TypOUHBI. OCOOEHHOCTH MPOPUINPOBAHHUS.

37. Ocessle TypOunsl. Koneco Keptuca. MI3smeHeHne mapamMeTpoB CTyIEHH MO BBICOTE JIONATKH.

O0pasen Oniiera Kk nepBoil pyde:xkHON aTTecTALMHU

MUHUCTEPCTBO HAYKH U BBICIIETO 0Opa3oBanus PD
I'po3HeHCKHIT TOCY IapCTBEHHBIN HEPTAHOM TEXHHIECKUH YHUBEPCUTET UM. akaa. M.Jl. MIIITHOHIITMKOBA
NHcTuTyT SHEPreTUKN
Kageopa « Tennomexnuxa u cuopasiuxay




Buger Ne 1

[lepBas pyOexxHas arrecTamus

HI/ICHI/IHHI/IHaZ «TemnoBbIe ABHUI'aTeJIM 1 HATHETATECJIN

1 | Knaccudukaius cOmIoBbIX anmapaToB [0 pexUMy Te4eHUs. TUIbl mpoduiei.

2 | ComnoBble amnmapaTtbl TypOuH. OCHOBHBIE T'€OMETPUYECKHE U YIJIOBBIE IapaMeTpbl
COILJIOBBIX aIIapaToB.

3 | M3obpaxenue moJiHOTO Tpoliecca pacimpenus B T-S quarpamme.

3aB. kadenpoit «TermmoTexHuKa 1 THIPaBINKa» T.b.23upbaes

7.1.2 Bonnpochl K BTOPO¥i PY0EKHOM aTTecTaluy

. ConocTaBneHne XapaKTepUCTUK aKTUBHBIX U PEAKTUBHBIX TYPOHH.

. K.z, cryneneit B 3aBHCHMOCTH OT XapaKTEPUCTUKU TYPOUH.

. be3pasmepHbIe U IPUBEIEHHBIE XapaKTEPUCTUKHU.

. PerynupoBanue napossix TypOuH. Perynsropsl ckopoctu. [lapopacnpenenuTenbHble yCTPOHCTBA.

. Kommnpeccopsl. Knaccugukanus no npuHuumny aeicTBus.

. Kommpeccopsr o6bemuoro tumna. Komnpeccopsl KHHETUYECKOTO THIIA.

. IIpenmy1iecTBa 1 HEAOCTATKU OTIEJIBHBIX TUIIOB MAIlIMH B CPABHEHUU C JIONIACTHBIMY MallIMHAMM.

. CxeMbI MalmH 00BEMHOTO TUTIA U TypOOKOMITpeccopoB. OCHOBHBIE TOHSTHS.

9. Tunsl komnpeccopoB. TepMoguHaAMKMKa KOMIIPECCOPHOTO MpoLiecca.

10. Ko punreHTs! noae3Horo 1eHCTBUS KoMIpeccopoB. OXIaKIeHHeE.

11. Crynenuatoe cxxarue. KonmnuectBo cryneneil. IlpomexxyrouHoe nasieHue.

12. XapakTepuCTHKH JIONACTHBIX KOMIIpeccopoB. Ilepecuer xapakTepucTHK.

13. OcoOeHHOCTH peryIupoBaHMs JONACTHBIX KOMIIpeccopoB. LIeHTpoOeKHbIE KOMITPECCOPBHI.

14. CtynieHb TEHTPOOEKHOTO KOMIpeccopa. MOITHOCTh IIEHTPOOEKHOTO KOMITpeccopa.

15. IpubnuxkeHHbIH pacuet cTyneHd. KOHCTpYKINU [EHTPOOEKHBIX KOMIIPECCOPOB.

16. Ctynenp oceBoro komrmpeccopa. KOHCTpyKTHBHBIE (OPMBI OCEBBIX KOMIIPECCOPOB.

17. Meron pacuera OCHOBHBIX pPa3MEpPOB CTyleHU. [lopiiHeBbIE  KOMIIPECCOPHI.

18. InnukartopHas fuarpamma CkaTusl M paclIMpeHus ra3a B IOPIIHEBOM KOMIIPECCOPE.

19. Momocte u  KIIZ. MeptBoe npoctpancTso. [lonaya. MHorocryneHuaroe cixartue.

20. MourHocTh MHOTOCTYIIEHYATOr0 KoMripeccopa. KOHCTpyKTUBHBIE THIBI  KOMIIPECCOPOB.

21. JeiicTBuTenpHas WHAMKaTOpHas auarpaMma. I[lomaya m gaBiieHHME HOPIIHEBOTO KOMIIPECCOPA,
paboTaroriero Ha TpyOOIpOBOI.

22. PerynupoBaHue nogaun. KoHcTtpykumuu xomrmpeccopoB. Kommpeccopsl co c¢BoOOAHO
JBUKYLTUMUCS TOPILIHAMU.

23. KomnpeccopHble yctaHOBKH. McnbiTanue kommnpeccopa. DHepreTuueckuil OamaHc KOMIIpeccopa.
24, DKOHOMHUYHOCTh paboTBl KOMIIpeccopa. PacdeT OCHOBHBIX pa3MepoB CTyINEeHEH KOMITpeccopa.

25. Cnoco6 neiictBus. [logaua. Momnocts u KITJ[. PerynupoBanue nogadu poTOpPHBIX KOMIIPECCOPOB.
26. KoHCTpyKIIMH POTOPHBIX KOMIIPECCOPOB.

27. CpoiicTBa TypOOKOMIpEccOpoB. YpaBHeHUe Ditsiepa 11 TypOoKoMITpeccopa.

28. Koapdurment 3akpytku. CTeneHb peakTHBHOCTH TypOOKOMITpECCOopa.

29. Cratuveckuil 1 AMHaMUYECKUN Hamopsl MamuHbl. [{uddy3ops TypookommnpeccopoB. X BuUIbI U
COIIOCTABJIEHNE XapaKTEPUCTHUK.

30. Paboune koneca TypookommnpeccopoB. OCHOBHBIE TUIIBI U TAPAMETPBI.

31. Teopernueckas u IEHCTBUTEIbHASI XapaKTEPUCTUKH TypOokoMmpeccopa. [IpuauHbl UX pazaudus.

32. Pabota TypOoKoMIpeccopa Ha ceTh. SIBneHue mommnaxa. Mepbl MpOTHB MOMIIaXKa.

33. PerynupoBanue TypOokoMIpeccopoB. ['pynmbl ceTeBbIX moTpeduTeneir. CriocoOsl peryanpoBaHusl.
34. XapakTepuCTUKU perylIupoBaHus Uit 1 u 2 rpynm notpeOuTese.
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35. PerynupoBanue TypOOKOMIIPECCOPOB TMpPHU TMEPEMEHHOM YHuCiIe O00O0pOTOB. XapaKTepUCTHKU
perynupoBaHus 11t 1 1 2 rpymm notpedurtenei.

36. PerymmpoBanue TypOOKOMIIPECCOPOB IMOBOPOTHBIMHU JIOMATKAMH W TTOBOPOTHBIMH JIONIATKAMHU
muddysopa.

37. TlapamnenbHas W TMocienoBarenbHas padora TypOokommpeccopoB. CXeMbl aBTOMATHUYECKOTO
perynupoBaHusi paboThl TypOOKOMIIPECCOPOB.

38. IIpoTrBoOMOMNIaXKHOE YCTPOHCTBO. [lepepacuer xapakTepucTuk TypOoKoMIpeccopa.

39. Knaccudukanust HacocoB. [IpuHITUN AeHCTBUS JUHAMUYECKUX U 0OBEMHBIX HACOCOB.

40. OcHOBHI TeOpuH MOA00HUsT HacocoB. OCHOBHBIE ITapaMeTPhl HACOCOB.

41. Lentpobexusie Hacockl. KoncTpykTuBHas cxema. @opmMbl pabouux Kosec.

42. Koadppumment o6picTpoxoanoctd. K.m.1. 1 MOITHOCTH 1IEHTPOOEKHBIX HacocoB. Dopmyna PyaHesa u
ee NpuMeHeHe. Y paBHeHUe Diliiepa.

43. CxeMbl OJHOCTYNEHYATHIX IEHTPOOEKHBIX HAcOCOB. TeopeTwmdeckuid Hamop Hacoca. Ilome3Hbrit
Harop. [lorepu snepruu B Hacoce.

44. CnocoObl peryiupoBaHHE HAaCOCOB MX IpEeUMyIecTBa W HejocTaTku. JlomycTtumas BbicoTa
BcachIBaHUs. SIBieHUE KaBUTalMu. KaButanroHHas xapakTrepuctuka, KaBuTallMOHHBIN 3arac.

Oo0pa3en Ouy1eTa KO BTOPOi py0eskHOii aTTecTaluu

MUHHCTEpCTBO HAYKHX ¥ BEICIIETO 0Opa3oBaHus PD
I'po3HeHCKHI rocynapcTBEHHBIN He(DTAHON TEXHHYCCKUHA YHUBEPCUTET UM. akad. M./[. MuroHImukoBa
WHCTUTYT 3HEPTeTHKH
Kadgpeopa «Tennomexnuxa u eudpagiuxay

Buger Ne 1

Bropas py0OexHas arrecranus

I[I/ICIII/IHJII/IHaI «TemnoBbie ABUIaTEJIM U HATHETATECJIN>

1 | Koapdpumment 3akpytku. CTeneHb peakTHBHOCTH TypOOKOMIIpeccopa.

2 | CaoiicTBa TypOOKOMITpECCOPOB. YpaBHEHHE Ditaepa it TypOoKoMIpeccopa.

3 | KoHCTpyKIIMU pOTOPHBIX KOMIIPECCOPOB.

3aB. kadenpoil «TemnoTexHuka u TUAPABINKA» T.5.23upbaes

7.2. Bonpochl K 3K3aMeHY 110 aucuuiuinHe «TerioBble ABUraTeJ M M HArHETATE

1. Knaccudukanus HarHeTaTelabHBIX M PACIIMPUTENBHBIX MalIMH. MamuHbel 00BEMHOTO U
KUHETUYECKOTO AeHCTBUSA. Bulbl TeroBbIX ABurarenci. [{UKIIbl TEIUIOBBIX JBUTATENE C BHEIIHUM U
BHYTPEHHUM cropanneM. OCHOBBI TEOPETUYECKOTO IIMKIIA, TEPMUYECKUH K.I1.A. BUIBI K.I1. 4. IUKJIA.

2. Hukael mapoTypOMHHBIX YCTAaHOBOK, aHalU3 HMX Ppa3BUTHS U OIEHKAa TEepMOJMHAMHYECKON
s dpextuBHOCTH. CpaBHEHHE LIUKIIOB ra30TypOMHHBIX YCTAHOBOK U LIUKJIOB MApOTYPOMHHBIX YCTAaHOBOK.
Bo03M0XXHOCTH MX COBMECTHOT'O MCIOJIb30BaHUS.

3. Llukuibl ra30TypOMHHBIX YCTAaHOBOK, UX KJIacCH(UKalMs, CpaBHEHHE M OCHOBHBIE TIOKA3aTEIN [IUKIIOB.
4. lluxnsl aBUraTenell BHyTpPEeHHEro cropanus. Mx mpemmymiectBa u Henoctarku. CpaBHEHHE LIUKIIOB
Otto u duzens.

5. ABurarens CTUPIMHTA, IPUHIUI padOThI, IPEUMYIIECTBA U HEJOCTATKU.

6. KorenepannonHble yCTaHOBKM Ha 0a3e M3BECTHBIX TUIIOB HarHeTaTesled M TEIUIOBBIX JABUrarteneit. Mx
OCHOBHBI€ [TOKa3aTeIN peHTa0eIbHOCTH IPUMEHEHUS

7. IlpuHIunuaibHble OCHOBBI TeUeHHs! pabodero Teina B TypOMHE M TypOOHarHetaresne. AKTUBHBIA U
PEaKTUBHBIN IPUHIIUIIBL.

8. VYpaBHeHHE COXpaHEHHs SHEPruM Ui TypOOMamMH. YpaBHEHHE Hepa3pbIBHOCTH. Ilpomeccs
pactmpenuss u okarus B T-S m h-S gmarpammax mnst TypOomamivdH. YpaBHEHHE IEPBOTO 3aKOHA



TEPMOJIMHAMHKH B razonuHamuuyeckor gopme (ypaBHenue bepuysum). Bunsl k... TypOun. Ilpomecc
pacmmpenus B Typoune B h-S nuarpamme.

9. Buampl k.ma. typOokommpeccopoB. IIpomecc cxkatusi B h-S amarpamme. OcHOBHOE ypaBHEHUE
TypboMmaluH (ypaBHeHHEe Disiepa) 1l TypOMHBI U KOMIIpeccopa. AHaJIN3 €ro MpoCToi M pa3BepHYTOM
dopme.

10. TypOunsl. Knaccudukanus napoBblx TypOMH B 3aBUCMMOCTH OT XapaKTepa TEeIUIOBBIX IPOLECCOB Ha
TOC. I'azoBble TypOHHBI U UX 0cobeHHOCTH. [loTepu sHEprUM B MPOTOYHON YaCTH TypOHH.

11. Knaccuduxanus BHyTpEHHUX U BHEIIHUX MOTEPb TypOMHBI, UX (pu3ndeckuil cmbici. M3o0paxenue
IIOJIHOTO Tpolecca pacmupenus B T-S nuarpamme.

12. ComoBeie anmapaTbl TypOuH. OCHOBHBIE T€OMETPHUECKHE M YTIJIOBBIE IapaMeTpbl COIUIOBBIX
annaparoB. Kiaccudukanuus cOIJIOBBIX amnmaparoB MO peXUMy TedeHus. Tunbl npoduiieidl. AHanus
JBUKEHMSI ra3a B COIJIOBOM annapare. JJ03BykoBO€ U CBEPX3BYKOBOE TEUEHUS.

13. Onpenenenue yria BbIXo/a MOTOKA COIUIOBOro ammapara, gopmyia bapa. ConocrasieHue noreps B
JIO3BYKOBBIX M CBEPX3BYKOBBIX arraparax.

14. be3nonatouyHble HampaBisAlOIIKME anmaparbl. JlOCTOMHCTBA M HENOCTAaTKU 110 CPABHEHUIO C
nonatoyabMe. [TpuHIMne! npodunrpoBanus (onpeaesIeHre yriia BBIX0Aa MOTOKA).

15. Paboune koneca TypouH. Crenenp peakTUBHOCTH. COIOCTABICHUE PaIUAJIbHBIX U OCEBBIX CTYIEHEH
TypOuH. PammanbHo-oceBbie TypOuHBL. OcobeHHOCTH TpodumupoBanus. OceBbie TypOuHBL Komeco
Keprtuca. I3mMeHeHune napaMeTpoB CTYNEHH 110 BBICOTE JIOMATKH.

16. ConocraBiieHue XapaKTEPUCTUK AKTUBHBIX U PEAKTUBHBIX TypOuH. K.I.J. cTyneHel B 3aBUCUMOCTH
OT XapaKTepUCTUKU TypOuH. be3paszmepHbie U NpUBEICHHbIE XapaKTEPUCTUKH. PeryarpoBaHue napoBbIxX
Typ6uH. Perynsatopsl ckopoctu. [lapopacnpenenurenbHble ycTpoHCTBa.

17. Kommnpeccopwl. Kiaccubpukanus mo mnpuHIumy neicteus. Kommpeccopsl 00BEMHOr0 THIIA.
KomMmmpeccopsl kuHernueckoro tuna. IIpenmyinectBa M HEZOCTaTKM OTAEIBHBIX TUIIOB MAallMH B
CPaBHEHHUH C JIONACTHBIMU MAIlIMHAMMU.

18. CxeMbl MamH 00BEMHOTO THIIA U TypOoKoMIipeccopoB. OCHOBHBIE TOHATHUS. THITBI KOMIIPECCOPOB.
Koadduunents! nonesnoro neiicteus kommnpeccopoB. OxnaxaeHue. TepMoauHaMuKa KOMIIPECCOPHOTO
mporecca.

19. Crynenuaroe cxarue B koMmmpeccope. KomnuectBo — crymeneil.  [IpomexyTodHoe naBiieHHE.
XapaKkTepuCTUKHU JOMACTHBIX KoMmIpeccopoB. [lepecuer xapakTepucTuK.

20. OcoOGeHHOCTH peryanupoBaHMs JIONACTHRIX KoMIpeccopoB. LleHTpobexxHble Kommpeccopbl. CTyIeHb
LEHTPOOEKHOT0 KoMIpeccopa. MOUTHOCTh HEHTPOOEKHOTO KOMITpEccopa

21. TlpuOamxeHHBIH pacyeT cTyneHu koMipeccopa. KoHCTpyKInU EHTPOOEKHBIX KOMIIPECCOPOB.

22. Ctynenbp oceBoro kommpeccopa. KoHCTpyKTHBHBIE ()OPMBI OCEBBIX KOMITIPECCOPOB.

23. Meron pacueta OCHOBHBIX pa3mepoB cryneHu. [lopmHeBele  kommnpeccopsl. MHaukaropHas
JauarpamMma CKaTHsl M pacIlipeHHsl ra3a B OPITHEBOM KOMIIPECCOPE.

24. MomHocTh n  KIIJ] xomnpeccopa. MeptBoe mpoctpanctso. [logaua. MHorocryneHdaroe
ckatre. MOITHOCTh MHOTOCTYIIEHUATOro KoMmrpeccopa. KOHCTpyKTUBHBIE THIBI  KOMIIPECCOPOB.

25. JleiicTBuTenpHas WHAMKaTOpHas auarpamMma. l[lomaua u gaBiieHHME MHOPLIHEBOrO KOMIIPECCOPA,
pabortatoiero Ha TpyOOMpPOBOI. PerynupoBanue nonayn. KOHCTpyKLIMH KOMIIPECCOPOB.
Kommnpeccopsl co cBOGOAHO IBUKYILIMMUCS MOPLIHIMH.

26. KomrmpeccopHbie ycTaHOBKH. McmbiTanne koMmrmpeccopa. DHEpreTHYecKuid OaimaHc KoMIpeccopa.
DKOHOMUYHOCTh paboThl KoMIipeccopa. PacueT 0CHOBHBIX pa3MepoB CTyIEHEH KoMIpeccopa.

27. Cnoco0 neiictus. [logaua. Momnocts u KIT/I. PerynupoBanue nogauu poTOpHBIX KOMIIPECCOPOB.
KoHCTpyKIIMu pOTOPHBIX KOMIIPECCOPOB.

28. CpoiicTBa TypOOKOMITpECCOpPOB. YpaBHeHHe Oiiepa s TypOokommpeccopa. Koaddurument
3akpyTkH. CTeneHb pPeakTUBHOCTU TYpOOKOMIIpeccopa.

29. CraTnueckuil U IUHaAMUYecKuil Hamopbl MamuHbL. Juddy3opsl TypdokommpeccopoB. Mx Buabl 1
COIOCTaBJIEHUE XapakTepucTuk. Paboune kosneca TypOokoMiipeccopoB. OCHOBHBIE THITBI U TAPAMETPBHI.
30. Teopernueckass U AeHCTBUTENbHAS XapaKTEPUCTHKU TypOokommpeccopa. [IpuumHbl ux pasnuyus.
Pabota Typbokommpeccopa Ha ceTb. SIBieHue mommnaxa. Mepsl IpOTHUB MTOMITAXA.

31. PerynupoBanue TypOokoMipeccopoB. ['pynmbl ceTeBbix motpeduTeneii. CriocoObl peryIupoBaHHs.
XapaKTepUCTUKU PEryIUpoBaHus st 1 1 2 rpynn noTpeOuTenei.



32.PerynupoBaHue TypOOKOMIIPECCOPOB TIPH TMEPEMEHHOM 4YHCle 000pOTOB. XapaKTePUCTHKHU
perynupoBaHus 11t 1 1 2 rpymm notpedurtenei.

33. PerynupoBaHue TypOOKOMIPECCOPOB MOBOPOTHBIMHU JIOMATKAMH W TOBOPOTHBIMH JIOATKAMHU
muddysopa.

34. TlapamnenbHas W TMocienoBaTenbHas padora TypOokommpeccopoB. CXeMbl aBTOMATHUYECKOTO
perynupoBaHus pabotel  TypOokommpeccopoB. IIporuBonmommaxkHoe yctpoiictBo. Ilepepacuer
XapaKkTepUCTHK TypOOKOMIIpeccopa

35. Knaccudukamus HacocoB. IIpuHIMN nelcTBHS JUHAMHYECKHMX U OOBEMHBIX HAcocoB. (OCHOBBI
Teopuu no1o0us HacocoB. OCHOBHBIE TapaMETPhl HACOCOB.

36. Llentpobexnpie Hacockl. KoHcTpykTtuBHas cxema. @opmbl pabounx konec. Koaddumument
obicTpoxoaHocTU. K.I.A. U MOIIHOCTh HEHTPOOEKHBIX HacocoB. Popmyna PyaHeBa u ee mpuUMeHEHUE.
VYpaBuenue Ditnepa.

37. Cxembl OJHOCTYIEHYATHIX IIEHTPOOEKHBIX HAcOCOB. TeopeTnueckuii Hamop Hacoca. [lose3Hsrii
Harop. [lorepu snepruu B Hacoce.

38.Croco0bl  peryjaupoBaHHE HACOCOB HX IMpeuMyllecTBa M HeaocTaTku. JlomycTumas BbICOTa
BCcachIBaHUs. SIBieHUE KaBUTAalMU. KaBuTalimoHHas xapakTepucTuka, KaBUTauMOHHBIN 3anac

39. Kputuueckas BbICOTa BCachlBaHMsI IIEHTPOOEKHBIX HacocoBs. JIBa ciydas yCTaHOBKH
LEHTPOOEKHOTO Hacoca.

40. OceBble U paAMalbHBIE CHUJIBI B LIEHTPOOEXKHBIX HacocaxX. TeopeTudeckue XapaKTePUCTHUKHU.
['eomeTpuueckoe, KHHEMATHYECKOE U TUHAMUYECKOE MTo00ue.

41. OOmume KpuTepuHu MOJ00MS MOTOKOB IEHTPOOEKHBIX HacocoB. KoadduimeHT ObICTPOXOAHOCTH
LHEHTPOOEKHBIX HacocoB. DopMyJibl MPOMOPIUOHATHHOCTH IEHTPOOEKHBIX HacocoB. Ilepecuer
XapaKTePUCTHUK MPU U3MEHEHUU YaCTOTHI BPAIICHHS MAIIUHBI U BA3KOCTU CPEbI.

42. Be3spa3MepHBIE W yHHBEPCAIbHBIC  XApPAaKTEPUCTHKHU IICHTPOOSKHBIX HAcocOB. McmbITaHus
HacocoB. PerynupoBanue 1moaayu 1eHTPOOEKHBIX HACOCOB.

43. Tlons pabouux MmapaMeTpoB MPHU PA3IUYHBIX CIIOCO0OAX PEryJIMPOBAHUS IEHTPOOEKHBIX HACOCOB.
Coganble rpaduku. [lapamienbHoe U MOCIEIOBATENIBHOE  COCAMHEHHUS  LIEHTPOOEKHBIX  HACOCOB.
Heycroitunocts pabotsl. [Tomnax.

44 1lentpobexxHbie BeHTUNSATOPBL. OCHOBHBbIE TOHATHUA. [IprMeHeHHe HEHTPOOEKHBIX BEHTHIISITOPOB.
KoHcTpykTHBHAs cxema IEHTPOOESKHBIX BEHTUIISITOPOB.

45. OCHOBHBIE THUIBl BEHTUJISTOPOB, MPUMEHSAEMbBIX B TEIUIODHEPTrE€TUKE — AYThEBbIE BEHTUJISTOPHI U
IpIMOCOCHI. J/laBieHune, co3/1aBaeMoe BEHTUIIITOPOM.

46. Slenenue camotsaru. KocBeHHas 2xkekTopHas Tsara. Cxema pabOThl HEHTPOOESKHBIX BEHTUIISTOPOB.
[Ipon3BOaAUTENHHOCTh W K.M.JI. LEHTPOOEKHBIX BEHTUJATOPOB. I[IpMHIMIBI BBHIOOpAa BEHTUISATOpA.
JlaBneHue, pa3BuBaeMoe BEHTUISATOpoM. Brusiaue camotsiru. KoadduimeHT moinHoro gaBieHusl.

47. llopmaua, mourHocTh, KIIJI Bentunstopa. BriGop BeHTHIATOpa 1O 3aJaHHBIM HapaMeTpam.
XapakTepucTuku. PerynupoBanue IMEHTPOOEKHBIX BEHTUISATOPOB. KOHCTPYKTHBHOE BBITIOJHEHHE
[EHTPOOEIKHBIX BEHTHJISTOPOB OOIIETO HA3HAUCHUS.

48. BeHTUNATOpHBIE YCTAaHOBKH. BlMsHUME MEXaHMUYECKHUX MpUMeceidl B rase Ha paboTy BEHTHJISATOpA.
OceBbie BeHTWIISITOPHL. [IpuHIMIIHAIbHAS cXeMa C dJIeMEHTAaMU MAaIllMHBI U e aHain3. CXeMBbl 0CEBBIX
BEHTHJIATOPOB, UX CpaBHEHUE. HenoABM>XHBIE 37IEMEHTHI OCEBBIX BEHTHIISITOPOB.

49. OCHOBBI TEOpHUH BEHTUJIATOPOB. Pemerka npoduneil. OcHoBHble ypaBHeHus. Hamop, morepu
sHeprun, KIIJ[. MHoOrocTyneH4arbie OCeBble HACOCHI U BEHTHIIATOPHI. OCOOEHHOCTH YCIOBHMA PabOThHI
JUTMHHBIX JIOTTACTEN

50. Pacuer oOCeBBIX HAcOCOB M BEHTWJISTOPOB. XapaKTepUCTUKHU. PeryaupoBaHue mojay.
PerynupoBanue BeHTHIATOPOB. BUBI peryIupyomux yCTpONCTB U UX CPAaBHEHHE

Oobpa3zen 3k3aMeHANMOHHOT0 OUJIeTa MO JUCHUIJINHE

MUHUCTEPCTBO HAYKH U BhICIIETO oOpa3oBaHus PD




I'po3HeHCKHIA TOCY IapCTBEHHBINA HEPTAHOM TEXHUIECKUH YHUBEPCUTET UM. akaa. M.Jl. MIIITHOHIITUKOBA
WHCTUTYT 3HEPTEeTHKHI
Kageopa «Tennomexuuka u 2uopasuuxay

JucuumimHa TenoBble IBUraTe 1l U HATHETATEIH
Cemectp - 6
['pynna J0I1-24
BUJIET Ne 1

1. | CpaBHeHHE ITUKJIOB Ta30TYPOMHHBIX YCTAaHOBOK M IMKJIOB MAPOTYPOMHHBIX YCTAHOBOK.

2. | ComutoBsle anmapatsl TypOouH. OCHOBHBIE T€OMETPUYECKUE U YTIOBbIE TapaMeTPhl
COIUIOBBIX aIIapaToB.

3. | Meron pacueta OCHOBHBIX pa3MepoB cTyneHH. [IopiHeBble  KOMIIPECCOPBI.

3aB. kadeapoii
«TennorexHuka v ruIpaBIUKa» T.b.93upbaes

7.3 Texkyuiuii KOHTPOJIb

BOHpOCbI K IPAKTHIC€CKHUM 3aHATHAM
KpI/ITI/I‘IGCKaH BbICOTA BCaChblIBaHHA I_IeHTpO6e)KHBIX HaCOCOB4. IIBa ClIydas yCTaHOBKH HeHTpO6C)KHOFO
Hacoca.

OceBble U paguadbHble CUJIBI B LEHTPOOEXKHBIX Hacocax. TeopeTndyeckue XapaKTEPUCTUKH.
['eomeTprueckoe, KHHEMaTHYECKOE U TNHAMUYECKOE 1To100ue.
OOme KpuTepuu MoJ00Us TMOTOKOB IIEHTPOOEKHBIX HACOCOB. Koadduuuent OvicTpoxonHoctu

LEHTPOOEKHBIX HacoCcOB. DOpMyIIbl IPONOPIUOHATBLHOCTH EHTPOOEKHBIX HACOCOB.

Ilepecuer XapakTepUCTUK IPU U3MEHEHUH YacTOThI BPAILlEHUS! MALIMHBI U BA3KOCTH CPEIbI.
be3pasmepHble U yHUBEpCaJbHBIE XapaKTEPUCTHKHU LIEHTPOOESKHBIX HacOCOB. McnbITaHNs  HAcOCOB.
PerynupoBanue nopauu HeHTPOOEKHBIX HACOCOB.

[Tonsa pabouux mnapamMeTpoB MpHU pa3IUYHBIX CHOCO0AX PpEryJupoBaHUs IEHTPOOEKHBIX HACOCOB.
CBonHbIE TpaduKy.

[TapannenbHoe W MOCIENOBATENbHOE  COEOUHEHUS  LIEHTPOOEXKHBIX  HacocoB. HeycToWumBoCTb
pabotsl. [Tommax.

IlenTpobexxubie BeHTHIATOPbl. OcHOBHblE NOHATHA. [IpuMeHeHHEe LEHTPOOEKHBIX BEHTHIIATOPOB.
KoHcTpykTHBHAs cxema HeHTPOOEKHBIX BEHTUIISTOPOB.

OcCHOBHbIE THUIBl BEHTHJISATOPOB, NPUMEHSEMBIX B TEIIODHEPI€TUKE — JAyThEBblE€ BEHTHJIATOPHI U
IbIMOCOCHI. JlaBiieHne, CO3/1aBaéMO€E BEHTHIIATOPOM.

SABnenue camotsaru. Kocsennast axexTopHas Tsra. Cxema paboThl HIEHTPOOESKHBIX BEHTUIISITOPOB.
[Tpou3BOAUTENBHOCTD U K.IT.JA. IEHTPOOEKHBIX BEHTHIIATOPOB. [[pUHIUIIBI BHIOOPA BEHTUIISATOPA.
JlaBnenue, pa3BuBaeMoe BeHTUIsTOpoM. Brusinue camotsiru. KoagduimeHT noiaHoro gaBieHus.
[Monaua, momuocts, KIT/I BenTHIITOpa. BEIOOp BEHTUIIATOPA IO 3aJaHHBIM [TapaMeTpaMm.
XapakTepuctuku. PerynupoBanue UEHTPOOEKHBIX BEHTHWISITOPOB. KOHCTPYKTUBHOE BBHINOJHEHHE
HEHTPOOESKHBIX BEHTUIATOPOB OOIIET0 Ha3HAUYEHUSI.



7.4. Onucanue moka3aTeyieil U KpUTEPUEB OLIEHUBAHUS KOMIIETEHIMI Ha Pa3lMYHBIX 3Tanax uxX (popMupoBaHUs, OMUCAHHE

IIKaJIbl OOCHHUBAHUA.

Taoaunna 7
Inanupyemblie pe3yJibTaThl OCBOEHUSI Kpurtepun oueHuBaHusI pe3yabTATOB 00y4eHUSs HaumenoBanue
KOMIIETeHIINH OLICHOYHOI'0
Mmenee 41 0any10B 41-60 6ana0B 61-80 0a)10B 81-100 6aa10B cpeacrea

(Hey10BJIETBOPUTEJIBHO)

(YA0BJIETBOPHUTEJIBHO)

(xopowo)

(OTJIMYHO)

OIIK-3 Cnocoben ACMOHCTpUPOBATh IPUMCHCHHNEC OCHOBHBIX crmoco0oB MOJIyUCHU, Hp606p330BaHI/I${, TPaHCIIOpTa U UCITIOJIb30BaHUA TCIIJIOTHI B

TEILUIOTEXHUYECKUX YCTAHOBKAX U CUCTEMAX.
3HaTh: ®parMeHTapHbIC 3HAHUS Henonueie 3Hanums CdopmupoBaHHEIe, CdopmupoBaHHbIe
— THIIOBBIE METOIMKHI HO CcoJieprKalue CHCTEMaTHYeCKHue

TEPMOAMHAMHYECKHX U OTACTBHBIC SHaHHs
TUAPOSUHAMUAYECKUX PACUETOB IIPU npoGesbi SHAHHS
[IPOEKTUPOBAHUHU U IKCILTyaTalU
HarHeTaTeNlel M TeIJIOBBIX
JIBUTATENICH, CTaHJAPTHBIE CPEACTBA U
CUCTEMBI aBTOMAaTU3AIUHA
BBIMIOJIHEHUSI TEXHUYECKUX PACUETOB;
— OCHOBBI [IPOBEICHUS

OKCIIEPUMEHTOB Ha pPa3IMYHOIO

THIIA HArHETATEJSIX M TEIUIOBBIX

JBUTATEISIX o 3aJJaHHOM

METOJMKE U aHAJINU3y Pe3yJbTaTOB

C IIPUBJICYEHUEM

COOTBETCTBYIOLETO

MaTEMaTUYECKOTO
YmMmerTh: YacTu4HbBIE YMEHUS Henonnsle ymenus YMeHuUsI TOIHBIE, CdhopmupoBanHbIe

OIyCKAIOTCS
Hﬁegonbnme YmeHus

— MNPOBOAUTH pACYCThI IPUMCHUTCIILHO

OLINOKHU

Bompocs! k
pyOeKHBIM
aTTeCTaIUsIM,
TECTBI, BOIIPOCHI
K TIPaKTHIECKUM
3aHsTusM, PI'P.




K HarHe€TaTtcJisiM U TCIIJIOBBIM
JIBUTATEIISIM 110 TUTIOBBIM METOIMKAM
C UCIOJIb30BAHUEM HOPMAaTUBHOMN
JOKYMEHTALUH U COBPEMEHHBIX
METO/IOB TIOMCKa 1 00pabOTKH
nH(pOpMaINU C IPUMEHEHHEM
CTaHAAPTHBIX CPCACTB U CUCTCM
aBTOMATHU3AIMY BBHIIOJTHEHHS
THPABINYECKUX PACUCTOB;
IMPOBOAWTD 3KCIICPUMCHTLI Ha
TETJIOBBIX BUTATEISIX U
Har"ueTrareisax 1mo SaﬂaHHOﬁ MCETOOAUKE
Y aHAJTM3UPOBATH PE3YIIBTATHI C
HPUBJICYCHHEM COOTBETCTBYIOIECTO
MaTeMaTU4eCcKOro anmapaTa.

Baanern:

METOJMKAMHU MPOBEICHUS
TEPMOJIMHAMHYECKUX U
TUPABIMYECKUX PACUETOB
Har"HeTaTelleil U TeII0BBIX
JIBUTATEIICH C MCIIOIb30BaAHUEM
HOPMAaTHBHOM JTOKYMEHTALIUH U
COBPEMEHHBIX METO/IOB IMOUCKA U
00paboTKH HHPOPMALIUHU U
MIPUMEHEHUEM CPEJCTB U CUCTEM
aBTOMATHU3aIlUH BBIIIOJHCHUS;
METOAUKAMU MIPOBEICHUS
SKCIEPUMEHTOB Ha HarHerareisix |
TEIJIOBBIX JIBUTATENSAX  Pa3TUIHOTO
THIIA.

YacTuuHOE BIaJgcHUE
HaBBIKAMHA

Hecucremaruueckoe
HpI/IMeHeHI/Ie HaABBIKOB

B
CHCTEMAaTHYeCKOM
[IPUMEHEHNHU
HaBBIKOB
JIOITy CKarOTCs
MPOOEITBI
3HaHUI

VYcnemnoe n
CHUCTEMATHYECKOE
MPUMEHEHUE HaBBIKOB




8. OcobenHocTH peajm3anvu TUCUMILIMHBI J1JI1 HHBAJUIOB H JIHII C

OrpaHMY€HHBIMHA BO3MOKHOCTHMHU 310POBbS

Jns  ocyIIecTBICHUS TPOLEAYP TEKYIIero KOHTPOJS YCIEBAEMOCTH M  IMPOMEKYTOYHOM
aTTecTalii OO0YYaromIMXCsl CO3/aHbl (POHJIBI OIICHOYHBIX CPEJIICTB, aTalTHPOBAHHBIC JJIsi HHBAIUIOB U
JUI] C OTrPAaHUYCHHBIMH BO3MOXKHOCTSMH 3/I0POBbS U TO3BOJIIONINE OIICHUTH JOCTHKCHHE HMH
3aIUIAHUPOBAHHBIX B OCHOBHOM 0O0pa30BaTeIbHON MpOrpaMMe pe3yjbTaTOB OOYYEHHS M YPOBECHB
c(hOPMUPOBAHHOCTH BCEX KOMIICTCHIIMM, 3asBJIEHHBIX B 00pa3oBaTelbHOW mporpamme. Dopma
MPOBEACHUS TEKyIIEH aTTecTallid JJIg CTYJCHTOB-MHBAJIMJOB YCTAHABIMBACTCS C Yy4YE€TOM
WHIUBUAYATBHBIX MCUXO(PHU3UIECKHX OCOOCHHOCTEH (YCTHO, MUChMEHHO Ha Oymare, MHCHBMEHHO Ha
KOMIIbloTepe, B Qopme TectupoBaHus u T.1.). [Ipu TectupoBaHuu s crabOBUISAIIMX CTYACHTOB
UCIOJNB3YIOTCA (OHJIBI OIICHOYHBIX CPEICTB C yKpYNMHEHHbIM HipudToMm. Ha sk3ameH mpuriamaercs
CONPOBOXIAMOIINNA, KOTOPBIA  OOCCIICYMBAET TEXHUYECKOE COMPOBOXKJICHWE cryAcHTY. [lpm
HEOOXOJIUMOCTH CTYACHTY-HHBAIUAY MPEIOCTABISICTCS TOTIOTHUTEILHOS BPEMsI JIJIsl TOJATOTOBKH OTBETA
Ha OJK3aMmeHe (win 3adete). OOydwarommecs ¢ OTrpaHUYEHHBIMH BO3MOXKHOCTSAMH 3/0POBbS U
oOydaroluecss HMHBAIUIBI O00ECIIEYMBAIOTCS TMEYaTHBIMH M 3JEKTPOHHBIMH  00pa3oBaTEIbHBIMU
pecypcamu (TmporpamMmbl, ydeOHBIC IOCOOHMS I CaMOCTOSATENbHOW paboTel W T.1.) B Qopmax,
QIAITHPOBAHHBIX K OTPAaHUYCHUSM UX 3JI0POBbSI U BOCTIPUATHS HH(POPMAITUH:

1) JUTSL UHBAJIUIOB U JIUI[ C OTPaHUYCHHBIMU BO3MOKHOCTSIMHU 3/I0POBbS 110 3PEHUIO:

- IS cJelbIX: 3aJlaHds [UIsl BBINOJHEHHS Ha CEMUHApax U MPAKTHYECKUX 3aHSTHUAX
opopMIIsIIOTCS  penbepHO-TOUeUHbIM TpudToM bpaitnst win B BUAE JJIEKTPOHHOTO JTOKYMEHTA,
JOCTYITHOTO C TIOMOIIBIO KOMIBIOTEPA CO CIEIHAIM3UPOBAHHBIM MPOTPAMMHBIM O0O€CIICUEHUEM st
CJIETIBIX, TUOO 3aYUTHIBAIOTCS ACCUCTEHTOM; MMChbMEHHBIE 3a/IaHUs BBIMIOIHAIOTCS Ha Oymare penbedHo-
ToueyHbIM mpudToM bpailng wunm Ha KOMIBIOTEpE CO CIEHHUATHU3UPOBAHHBIM MPOTPAMMHBIM
o0OecrieueHrneM ISl CJETBIX MO0 HAIWKTOBBIBAIOTCS ACCUCTEHTY; OOYyYaroIIMMCS 7S BBITOJHEHUS
3a/IaHusl TIPU HEOOXOIUMOCTH MPETOCTABIISIETCS KOMIUIEKT MUChbMEHHBIX MPUHAJICKHOCTEH M Oymara
JUIS  TIHCbMa  peibeHO-TOYeHYHBIM mpudToM bpainsg, KoMIblOTep €O CHCIHATU3UPOBAHHBIM
MPOrPaMMHBIM 00€CTICYEHUEM IS CIIETBIX;

- A8 cIa0OBHASIIIUX: 00ECTeYnBaeTCsl UHIUBUAYaIbHOE PaBHOMEPHOE OCBEIICHHE HE MEHee
300 mrokc; oOydYaromuMcsi JUIsi BBITIOJIHGHHSI 3aJaHUs TPU  HEOOXOTUMOCTH TPEIOCTaBIISCTCS
YBEITMYMBAIOINIEE YCTPONCTBO; BO3MOXKHO TaKXE WCIOIb30BaHHE COOCTBEHHBIX YBEIWUHBAIOIINX
YCTPOMCTB; 3a1aHUS JUIS BHITIOTHEHUS 3aJaHU OPOPMIISIFOTCS] YBEITMUYEHHBIM MIPUPTOM;

2) JUTSL UTHBAJIUIOB U JIUII C OTPAaHUYCHHBIMU BO3MOKHOCTSIMH 3/I0POBbSI MO CJIYXY:

- ISl TIIYXMX M cJIadocablammux: o0ecrneurnBaeTcsl HaTMIue 3BYKOYCHIIMBAIOIIEH ammaparypbl
KOJJIEKTUBHOTI'O MOJIE30BaHU, npu HEOOXOIUMOCTH oOydJaroumces MIPEIOCTaBIIACTCS

3BYKOYCWJIMBAIOIasa arraparypa HHAWBUAYAJIbHOTO I10JIb30BAaHUA, npeaoOCTaBIAIOTCA ycCiyru



CYpOOIIEPEBOAUNKA,

- a8 CJeNOrJyXux JIOMyCKAaeTCs TNPUCYTCTBHE aCCHCTEHTA, OKAa3bIBAIOIIETO YCIYTH
TU(IOCYPIOTIEPEBOUMKA (TIOMUMO TpPEOOBaHU, BBITOIHSIEMBIX COOTBETCTBEHHO Uil CJCMBIX |
TIIyXuX);

3) JUIS JIAI C TSDKENBIMU HApYIICHUSIMH PEYH, TIYXUX, CIA0OCHBIIIANUX JICKIHUH |
CEMHUHAPHI, TPOBOJANMBIC B YCTHOH opMe, MPOBOISATCS B MUCHMEHHOU (opMe;

4) JUIS WHBAIAIOB W JIMII C OTPAHMYEHHBIMA BO3MOXXHOCTSIMU 3J0POBbS, HMEIOIIHX
HAPYIIEHHUS ONMOPHO-IBUIATEJIHLHOIO0 annapara:

- JUId JIMI C HApPYUICHUSMHU OMOPHO-JABHTaTEIBHOIO ariapara, HapyIICHUSMHU JIBUTATEIbHBIX
(GyHKIIUH BEpPXHUX KOHEYHOCTEW WM OTCYTCTBHEM BEPXHUX KOHEUHOCTEW: MHCHMCHHBIC 3aJaHUs
BHITIOJHSIOTCS Ha KOMITBIOTEPE CO  CICIHAIM3UPOBAHHBIM IPOTPAMMHEIM  OOECIICYCHUEM  HJTH
HA/IMKTOBBIBAIOTCSl ACCUCTCHTY; BBINIOJHECHUE 3a/laHUil (TECTOB, KOHTPOJBHBIX paboT), MPOBOIAMMEBIC B

MUCBEMEHHOMN (hopMe, TPOBOAATCA B YCTHOM opMe MmyTeM orpoca, 6ecebl ¢ 00ydaromumcs.

9. YueOHO-MeTOAUYECKOe U HHPOPMAIIMOHHOE OOecnievyeHne JUCHUIINHbI

9.1 JIuteparypa

1. | TenoBbIe IBUTATENN M HATHETATENHU [ DIEKTPOHHBIN pecypc]: yueonoe mocobue/ C.A. HaymoB [u
ap.].— OnekTpoH. TekcroBble naHnHble.— HaymoB C.A., XayctoBa E.B., CaquukoB A.B., CokonoB
B.IO., ®upcosa E.B., LIk A.B.OpenOypr: OpenOyprckuii rocynapcTBeHHbIN yHUBepcuTeT, IbC
ACB, 2015.— 109 ¢.— Pexum nocryna: http://www.iprbookshop.ru/61415.html.— 9bC
«IPRbooks»

2. | bacykunckuii C.M. LlenTpoGexxHble HarHeTaTenu [DNeKTPOHHBIN pecypc]: 3aaHus 1711 IPOBEPKHU
3HaHuil no pazaeny «Hacoce/ bacykunckuii C.M., bacykunckuit b.M.— DeKTpoH. TeKCTOBbIE
nanHble.— Jlunenk: Jluneuxuit rocyjapcTBeHHbIN TexHuueckuil yausepeutet, ObC ACB,
2013.— 20 c.— Pexxum goctyna: http:// www.iprbookshop.ru/22947.html.— 3bC «IPRbooks»

3. | IlocTtpoenue nuarpaMMsbl peXKMMOB TEIUIO(UKALMOHHONW TYPOUHBI C OHUM PETYJINPYEMbBIM
0TOOPOM [DNEeKTPOHHBIHN pecypc]: MeToIM4YecKre YKa3aHus K KypcoBOi paboTe 1Mo JUCIUILIMHE
«TennoBble nBUraTeNnn»/ — DNEKTPOH. TEKCTOBbIE AaHHbIe.— Jlumnenk: Jiuneuxuit
rocynapcTBeHHbIN TexHn4deckuil yuusepcurer, ObC ACB, 2014.— 17 c.— Pexxum nocryna:
http://www.iprbookshop.ru/55132.html.— 3BC «IPRbooks»

4. | Hepromes JL.I'. Bo3myxomyBHBIE YCTAHOBKH U CTAHITUH [ DIEKTPOHHBIN pecypc]: yueOHoe mocodue/
Heprowes JI.I.— DnekTpoH. TekcToBbIE AaHHbIE.— M.: MOCKOBCKUI rOCYJapCTBEHHBIN
CTpOMTENBHBIN yHUBepcureT, Al [In Op Menna, ObC ACB, 2015.— 163 ¢.— Pexwum nocryna:
http://www.iprbookshop.ru/39649.html.— 3BC «IPRbooks»

5. | Jyobxo B.H. OcHOBBI 3KCIITyaTallMy TerjioMexaHnndeckoro ooopyaoBanust TOC [DneKTpOHHBIN
pecypc]: yaednoe nocobue/ JIyokos B.U1., HopuukoB C.B.— DnekTpoH. TEKCTOBBIEC JaHHBIC.—
Caparos: Aii [Iu Ap Meaua, 2019.— 285 c.— Pexum gocryna:
http://www.iprbookshop.ru/82563.html.— 3BC «IPRbooks»

6. | Koctun B.U. DueproaddexTuBHas paboTa HACOCOB M BEHTHUJISITOPOB B CUCTEMAaX TETUIOCHA0KEHUS ]
BEHTHJIALIMH [ DJIeKTPOHHBIHN pecypc]: MmoHorpadus/ Koctun B.M1.— DnekTpoH. TEKCTOBBIE
nanubie.— HoBocubupck: HoBocuOupckuii rocy1apcTBEHHBIN apXUTEKTYPHO-CTPOUTEIBHBIN




yausepcureT (Cuberpun), 9bC ACB, 2015.— 188 ¢c.— Pexum pocryma:
http://www.iprbookshop.ru/68866.html.— DBC «IPRbooks»

B) UHTepHeT-pecypchbl
HNuTepHer pecypc - www.gstou.ru, 3nekTpoHHble Oubmuoreunsie cuctembl (DBC): «IPRbooksy,
«Koncynbrant cryaeHTa», «Ibooksy, «Jlaaby.

r) IPOrpaMMHOe H KOMMYHHKAIIHOHHOEe o0ecrevyeHue
CpencTBa obecrieueHUs] OCBOEHUS IUCIUIIIUHbI
Pacuernbie komnbroTepublie nporpammsl: MATHCAD, EXEL.

1. DIEKTPOHHBI KOHCHEKT JIGKIUH M DJIEKTPOHHO-O0YYAIOMUH KOMIUIEKC II0 JUCIUILUIHHE
«TemnoBele ABUraTeIN U HAarHETATEIN))
2. TecTsl AJ11 KOMITBIOTEPHOTO TECTHPOBAHUS CTYICHTOB

9.2 MeToanuyeckne yKa3aHus 1o 0CBOEHUIO JUCHUNIUHBI (IpuiokeHue)

10. MaTepuajibHO-TeXHH4YECKOe o0ecredyeHre JUCHUIIINHbI

Jlna oOecrniedyeHrss OCBOEHUSI NUCUUIUIMHBI HEOOXOIMMO Haiuuue y4eOHOUM aynauTopuu, CHaOKEHHOM
MYJIbTUMEIUHHBIMU CPEICTBAMH IS IIPEACTABIICHUS IPE3CHTALNIN JICKITH U TTOKa3a yIeOHBIX (PHIIEMOB.

Kiacc ¢ mepcoHalbHBIMH KOMIIBIOTEpAMH [UIs TPOBEICHUS MPAKTHYECKUX 3aHATHA U BHPTYaIbHBIX
mabopaTopHBIX PabdoT.

YuebHas aymutopus kadeapst "T u M, Ne2-21, Nel-19°  crnaGxeHHas MyIbTUMEIUHHBIME CPEICTBAMH
JUTSI TIPEJICTABIICHUS MIPE3CHTAINI U MOKa3a yueOHbIX (UIbMOB.

11. lonoiHeHHMsI ¥ U3MEHeHUsI B paboyeii mporpaMme Ha yueOHbIN 1o

JlonojgHeHHUss W W3MEHEeHHs B pabouyde NporpaMMbl BHOCATCS €KETroJHO Iepea HadaJoM HOBOTO
yuebHoro rojga mno Qopme. VM3MeHeHus A0KHBI O(QOPMIIATHCA JOKYMEHTAJIBHO W BHOCATCS BO BCE
YUTEHHBIE IK3EMILISAPBI.

[Iporpamma coctaBiena B cooTBeTcTBUU ¢ TpeboBanusiMu PI'OC u ¢ ydyeToM peKOMEHIAlUi o
HanpasiieHuto moaArotoBky 13.03.01 «TemnosHepreTuka v TEMIOTEXHUKAY.

TenoBble IBUTaTeId U HArHeTaTe M (Hamuuue obopynosanus u TCO)

1 JlaGopatopHslif kommuieke "Temnonepenaya npu kousekuuu u 06yse" TITK-010-9JIP-01
(9 nabopaTopHbIX padboT)

2 VYuebHo-1abopaTropHblii KoMIIieke «Tern1oo00MeHHUKI»
(4 mrabopaTopHBIX PabOTHI)

3 BupTtyanbHslii mporpamMMHBIii 1abopaTtopHblii kommiieke "Temnorexuuka"
(6 maGopatopHbIX paboT)

4 BupTtyanbHblii yueOHbIi KoMmIieKe « TenioBbie 31eKTPOCTaHIIUN

Kommrexe npeaHasHauYCH AJid UCCICA0OBAHUA IPOLICCCOB HaCTpOﬁKH U HaJaaKHu CUCTEM TEIUIOBOM
BJICKTPOCTAHIHH, & TAKKE KOHTPOJIA 1 MOHUTOPUHI'a COCTOAHUA DJICMCHTOB CUCTEM BO BPEMS UX pa6OTI>I u
JIEMOHCTpPAIINH BIWSHUS U3MEHEHHUS TapaMeTPOB JIEMEHTOB. [Iporpamma cofep HT rpaduaeckyro
nHpOPMaINIo, N300paKEHHUSI MOHUTOPOB, TTAHEJIH YIIPABICHUS W COOOIICHNS aBapUIHON CUTHATU3AIIUN
AHAJIOTUYHBIC PCAJIbHBIM.



http://www.gstou.ru/

B coctaB BXoauT:
1. [lepcoHanbHBIN KOMIBIOTEP, MOHUTOP, KJIABUATYPA, MBIILIb.
2. [IpenycTaHOBICHHOE CIIENUAIM3NPOBAHHOE MPOrPAMMHOE 00ECIICUCHHE

5 KoMmjieKT mIakaToB 560x800 mv, M300pakeHne HAaHECEHO HA MIACTHKOBYIO OCHOBY TOJILMHOMN 4 MM
u pazmepom 560x800 mm. MzobpakeHne obnagaet BOJOCTONKAME cBoiicTBaMu. Kaxkaplif mrakat uMeer
OJICMCHTBI KPCIIJICHUA K CTCHE.

5.1 | TemnoBble 3nekTpuueckue cranuuu (16 mr.)

5.2 | «Temmomaccooomen» (16 mit.)

5.3 | Typbunsl u 060py10BaHHE TEIJIOBBIX CTaHIUH (16 1mT.)

6 3.]1€KTp0HHLIe IJIAKATBI [IeMOHCTpAIIOHHBIE KOMIUIEKCHI HA 6a3e MyJIbTHUMEHA-TIPOEKTOPa (KOMIUIEKT
JJICKTPOHHBIX MakaToB Ha CD, mynerumenua-npoekrop BENQ, HOyTOYK, 3kpaH 1,5x1,5 m):):

a. Tennomaccoobmen (122 mT.)

0. TypOuHbI TeIIOBLIX cTaHIUA (21 miT.)

IIpe3enTanumn:

1 Termonepenaya

2 TeroBble U aTOMHBIE 3JIEKTPOCTAHIIUU

3 Bunel, coctaB 1 Ha3HaueHWE TypOWH TETUIOBBIX CTAHIUI

4
[TapoBble U ra3oBble TYpPOUHBI U UX OCOOEHHOCTH.

5 Kommnpeccopsl. Knaccudukanust mo npuHIuny 1eriCcTBHS.

6 [{eHTpOoOE)KHBIE KOMIPECCOPHI.

7 OceBble 1 pOTOpHBIE KoMIipeccopa.  KOHCTPYKIIMKM KOMIPECCOPOB

8 Kommpeccopsl co cB0OOTHO IBIKYIIMMUCS opiHsaMH. KoMnpeccopHbIe YCTaHOBKH.

9 OcHoBHbIE TapaMeTpbl HacocoB LIeHTpoOeKHBIC HACOCHI.

10 XapaKTepUCTUKH IIEHTPOOSKHBIX HACOCOB.

11 IlenTpoOEKHbIE BEHTUIISITOPHI.

BuageodbunianbMbl:

- [IpuH1n paboThl KOTIA;

- [TapoBoii koten;

- [TapoBble TYpOHUHBI;

- [Iimams ropenku;

- KOpOTKOG 3aMbIKaAHUC,

- TermmooOMeHHNKH;

- Po3xur kotia;

- 'pagupHu;

- [IpunH1Mn paboThl Hacoca

- [Tpunuun paboThl 11IEeHTPOOEKHOTO HACcOCa,;

- MHOrocryneH4aTslii HacoC;

- Hacoc ITHC-1.

- Xabaposckas TOLI;

- Pazanckag 'POC

- SKCHJIyaTaL[I/Iﬂ 3HCpF06HOKOB;

- Ipunuun pa®oTsl ABIMOCOCA;

- JIBmkeHne KUAKOCTH B paboueM Kosece;




MeToauuecKkue YKa3aHUA 110 0CBOCHHUIO TUCIHTUITIMHBI

«TennoBble IBUraTeIM U HarHETATEIIN»

1. Mertoanyeckne yKa3aHusl JJisi OOyYAKOIIUXCS MO IJIAHUPOBAHHMIO W OPraHM3aAIUU
BpeMeHH, He00X0AMMOro /11l OCBOCHHUS TUCHHUILINHBI.

N3yueHne pekoMeHayeTcs HauaTh ¢ O3HAKOMJIEHHUs ¢ pabouell NporpaMMoi JAUCUUILIMHBI, €€
CTPYKTYpOH U coJepKaHHeM pa3/enoB (MoOAyJei), (OHIOM OIICHOYHBIX CPEICTB, 03HAKOMHTBHCS C
y4eOHO-METOUYECKUM 1 UH()OPMAIIMOHHBIM 00€CTI€YeHNEM TUCIIUITIINHBI.

Juctuummna «TeroBple ABUraTed U HarHETATENN» COCTOUT U3 16 CBSI3aHHBIX MEXIY 00010
TeM, 00eCeunBalOIIKX M10CIEA0BaTEIbHOE U3yUeHHE MaTepHaa.

OOyuenne no aucuuiuMHe «TerioBble ABUraTeId W HAarHeTareln» OCYLIECTBISETCS B
clleAyoUMx Gopmax:

1. AyautopHsie 3aHATHS (JIEKIIUU, TPAKTUYECKUE/CEMUHAPCKHE 3aHSITHSA).

2. CamocrosiTenbHass pa0oTa CTyAeHTa (IIOArOTOBKAa K  JIEKIMSIM, HPAKTUYECKUM/
OPAKTUYECKUM 3aHSTHSM, Tectam/pedeparaM/IoKiaiaMm/cce, U UHBIM (popMaM MHCHbMEHHBIX PaboT,
BBINOJIHEHHME aHAJIN3a KeHCOB, MHIUBHU/yallbHasi KOHCYJIbTAllUA C IPENOoaBaTesIeM).

3. WnatepakTuBHBIE (HOPMBI TPOBENEHHUS 3aHATHH  (KOJUIOKBUYM, JIEKLHUS-IUCKYCCHS,
IpyNIIOBOE pelIieHue Keiica u 1p.opMmel).

VY4eOHbIi MaTepHua CTPYKTYPUPOBaH U U3yYeHHE AUCUUIUIMHBI POU3BOANTCS BTEMAaTHYECKON
nocienoBarenbHOCTH. KaxaoMy NpakTHUeCcKOMYy/ CEMUHAPCKOMY 3aHATHIO U CaMOCTOSATEIbHOMY
U3yYEHHUIO MaTepualia TPEAIIecTBYeT JIGKIHA 1O AaHHOW Teme. OOydaromuecss caMOCTOSITEIbHO
IPOBOJAT NPEABAPUTENBHYIO OATOTOBKY K 3aHITHIO, IPUHUMAIOT aKTUBHOE U TBOPUYECKOE ydacTHE B
00CY)XJIEHUM TEOPETHUUECKUX BOIPOCOB, pazdope MNpOOJIEMHBIX CUTyallMd M TIOMCKOB IyTel HX
peweHus. MHorue mnpoOiiembl, H3ydaeMmble B Kypce, HOCSAT JUCKYCCHOHHBIM XapakTep, YTO
IpeJoiaracT MHTEPaKTUBHBIN XapakTep MPOBEACHUS 3aHATHI Ha KOHKPETHBIX ITPUMEpax.

Omnucanue nocse10BaTelbHOCTH AEHCTBUIM 00yUaroIerocs:

[Ipu wu3ydyeHuu Kypca cieayeT BHMMATEIbHO CIIyIIaTh M KOHCIEKTUPOBAaTh Marepuall,
W3JIaraeMblii Ha ayJWTOPHBIX 3aHATHUAX. /[l €ro NOHMMaHus W KAa4eCTBEHHOI'O YCBOEHUS
PEKOMEHIyEeTCs CIEeAYIOIas IOCIEN0BATENIBHOCTD JEHCTBUMN:

1. [locne okoHYaHUs Y4eOHBIX 3aHATHH JUISL 3aKpeljieHUs Marepuana MPOCMOTPETh U
00lyMaTh TEKCT JIEKLUH, MPOCIYIIaHHOW cerojHs, pa3o0parh paccMoTpeHHble npumepsl (10 — 15
MUHYT).

2. Ilpy DOATOTOBKE K JIEKIMU CIEAYIOLIEro JHA MOBTOPUTh TEKCT MpPEIbIAyIled JIEeKIHH,
HOJyMaTh O TOM, Kakast MOkeT ObITh creaytomas tema (10 - 15 MunyT).

3. B teuenue Henenu BeIOpaTh BpeMs JUIsl paboThI ¢ JIUTeparypoil B 6ubimoreke (mo 1
qacy).

4. IIpy NOArOTOBKE K MPaKTHYECKOMY/ CEMUHAPCKOMY 3aHSATHIO IOBTOPUTH OCHOBHBIE MOHSTHUS
0 TEME, U3Y4YUTh INpUMEphl. Pemias KOHKPETHYIO CUTYallMIO, - INPEABAPUTEIBHO IOHSATH, KAKOU
TEOPETUYECKUI MaTepuan HyXHO HCHOJb30BaTh. HaMeTuTh miaH pemieHusi, mornpoOoBaTh Ha €ro
OCHOBE peluTh | - 2 mpakTudeckue cuTyanuu (J1ab.paboTsl).

2. Meroauyeckue yKazaHus 1o padore o0y4yaromuxcsi BO BpeMs POBeAeHUs JIeKIUil.

Jlekimm  nmar0T  OOydYarOmMMCS ~ CHUCTEMAaTHU3MPOBAaHHBIE  3HAHWS 1O  JUCIUIUIMHE,
KOHIIEHTPUPYIOT HMX BHHMaHHE Ha HamOoJee CIOXKHBIX M BaXKHBIX Bompocax. Jlekuuu OoOBIYHO
W3JIaraloTcs B TPAIWIMOHHOM WM B TPOOJEeMHOM cTruie. [[si CTy/IeHTOB B OOJIBIIMHCTBE CITy4YacB B
npoOsieMHOM cTuiie. [IpoGiieMHBI CTHIIb MO3BONISIET CTUMYJHUPOBATh AKTUBHYIO MO3HABATEIbHYIO
JEATETLHOCTh OOYUaIOIMUXCSl U UX WHTEpPEeC K JUCIHUIUIMHE, (OPMHPOBATH TBOPUECKOE MHBIIIJICHUE,
npuoderatb K MPOTUBOIOCTABIICHUSAM M CPaBHEHUSIM, JeiaTh 0000IIEeHHs, aKTUBU3UPOBATh BHUMaHUE
00y4JaroIuXCcsl MyTEM MMOCTAHOBKHU MPOOIEMHBIX BOIPOCOB, TOOMIPSATH JUCKYCCHIO.

Bo Bpems JNEKIMOHHBIX 3aHATHH PEKOMEHIYEeTCS BECTH KOHCIIEKTHPOBAHHE Yy4eOHOTO
MaTepuaia, oOpamarh BHUMaHWe Ha (OPMYIUPOBKH U KATETOPUH, PACKPBIBAIOIINE CYTh TOTO HWJIH
WHOTO SIBJICHHUS, WJIM MIPOLIECCOB, BBIBOBI U IPAKTUYECKUE PEKOMEHIALINH.

KoHncnekT nexknuu Jydiine Nmoapa3fesiTh Ha MYHKTHI, COONIOAasl KPacHYIO CTPOKY. DTOMY B
00JBIION cTeneHu OyIyT CrocOOCTBOBATH BOMPOCHI IJIaHA JICKITUH, IPEITIOKEHHBIE MPETOIaBATEISIM.



Crnenyer oOpamaTh BHUMaHHE Ha aKLEHTHI, BBIBOJBI, KOTOpPbIE JelaeT IpernojaBarellb, OTMeuas
Haubosee Ba)KHbIE MOMEHTHI B JIEKIIMOHHOM MaTepHalie 3aMedyaHusIMu

«BaXKHO», «XOPOILIO 3allOMHUTHY» U T.NI. MOKHO A€naTh 3TO U C IMOMOUIbIO Pa3HOLBETHBIX MAapKEpOB
WM pyYeK, NOAYEPKUBasi TEPMUHBI U ONPEACICHUS.

[lenecooOpa3no pa3paboTaTh COOCTBEHHYIO CUCTEMY COKpAIICHHH, a0OpeBUaTyp M CHMBOJIOB.
Opnako npu nanbHeienR paboTe ¢ KOHCIIEKTOM CHMBOJIBI JIyUllle 3aMEHUTh OOBIYHBIMU CIIOBAMHU IS
OBICTPOIO 3pUTEIILHOTO BOCHIPUSITHSI TEKCTA.

Paboras Haj KOHCIIEKTOM JIEKIUMH, HEOOXOJMMO HCIOJb30BaTh HE TOJBKO OCHOBHYIO
JUTEPATypy, HO U Ty JUTEPATYpy, KOTOPYIO JOMOJIHUTEIBHO PEKOMEH0BAJ NpenoaBarenb. IMeHHO
Takas cepbe3Has, KpOMOTiIuBas padoTa C JIGKIMOHHBIM MaTEpHUajoM IO3BOJIUT TITyOOKO OBIIAJEThH
TEOPETUUYECKUM MAaTEPUATIOM.

Temaruka nexuuii gaercs B paboueil mporpaMmme JTUCHUTUIHHEL.

3. Metoauyeckue YKa3aHHUA o0yyaromumcest no NOATO0TOBKeE K
NPAKTHYECKUM/CEMHUHAPCKUM 3aHATHSAM.

Ha mpakTudecknx/CeMHHAPCKUX 3aHATHIX MPUBETCTBYETCS aKTUBHOE y4acTHE B OOCYXICHUU
KOHKPETHBIX CHUTyalluid, CIIOCOOHOCTh Ha OCHOBE IIOJIYYCHHBIX 3HAaHUW HaXOAWUTh Haubolee
3 PEeKTHUBHBIC pEIICHUS IMOCTABICHHBIX MPOOJIEeM, yMETh HAXOIUTh IIOJIC3HBIH JOMOJHUTEIHHBIN
MaTepual 1o TEMaTUKE CEMHUHAPCKUX 3aHATUMN.

CryneHTy peKOMEHIyeTCsl caeiyIolias cxema MoAroTOBKM K CEMMHAPCKOMY 3aHSATHUIO:

1. O3HakOMJIEHHE C TIUJIAaHOM MPAKTHYECKOT0/CEMUHAPCKOTO 3aHSTHs, KOTOPBIA OTpa)aer
COAEPKAHUETIPEITIOKEHHON TEMBI;

2. [IpopaboTaTh KOHCIIEKT JICKIIHIA;

3. [IpounTaTth OCHOBHYIO U JONOJIHUTEIbHYIO JIUTEPATYPY.

B nporecce moAroToBKY K MPaKTUYECKUM 3aHIATUSAM, HEOOXOIUMO 00paTUTh 0COO0€BHUMAHUE
Ha  CAMOCTOSITEIBHOE  M3Yy4YEHHME PpPEKOMEHJIOBAaHHOM Jmreparypbl. Ilpm  Bcei  mosiHOTE
KOHCIIEKTUPOBAHMS JIEKIIUU B HEl HEBO3MOXXHO H3JIOKUTh BECh MaTepHall U3-3a JIUMHUTA ayAUTOPHBIX
gacoB. [losTomy camocrositenpHas pabota ¢ y4deOHUKAMH, Y4YeOHBIMH TIOCOOMSMH, HAY4YHOMH,
CIPAaBOYHON JIUTEPATypOl, MaTepUataMyu NepUOIUUECKUX M3aHui u MHTepHeTa siBiisieTcst Hauboee
3¢ (PEeKTUBHBIM  METOJOM  IOJIYYEHHUsS  JOMOJHUTENbHBIX 3HAHWM, TO3BOJIAET 3HAYUTEIIHHO
aKTUBU3UPOBATh MpOIecC OBJIAAeHHUs HHpopManuel, crnocoOCTByeT Oojee TIyOOKOMY YCBOEHHIO
U3y4aeMoro marepuaia, GOpMHUpPYET y CTYJEHTOB OTHOLIEHHE K KOHKpETHOM mpobieme. Bce HOBbIE
HOHATUS MO HU3yyaeMoH TeMe HEeoOXOJIMMO BBIyYMTh Haum3yCcTb W BHECTU B TIJIOCCapui, KOTOPBIH
11€J1€C000pa3HO BECTU C CAMOT'0 Hayajia U3y4yeHHs Kypca;

4. OTBETUTH Ha BOMPOCHI IJIaHA TPAKTUYECKOTO/CEMUHAPCKOTO 3aHSTHS;

5. BeImoJHUTE JoMaIlHee 3aJaHue;

6. [IpopaboTaTh TECTOBBIC 3a/IaHUS U 33/1a4H;

7. Ipu 3atpyaHeHUsX cHOpMyIHPOBATH BOMPOCHI K MIPETOAABATEIIIO.

PesynbTat Takoit paboThI JOMKEH MPOSBUTHCS B CIIOCOOHOCTH CTY/A€HTa CBOOOAHO OTBETUTH Ha
TEOPETHUECKHE BOMPOCHI MPAKTUKyMa, BBICTYNaTh M yYacTBOBATh B KOJJIEKTUBHOM OOCYKICHUH
BOIIPOCOB M3Yy4aeMOUW TEeMbl, MPABUIbHO BBINOJIHATh MNPAKTUUYECKUE 3aJaHUs M WHBIE 3aJIaHus,
KOTOpBIE JAOTCS B (DOH/IE OIICHOYHBIX CPEACTB AUCITUTUTHHBI.

3. MeToauyeckne yKazaHusi 00y4aroIMMCcs M0 OPraHUu3alui CaMOCTOAITEILHOM padoThl.

[lenp opraHu3anuyu CaMOCTOSTENHHONW pabOThl MO AUCHUIUIMHE «TerioBble IBUTATENH U
HarHeTaTeIn» - 3TO YIIIyOJICHHE W paclIupeHUE 3HAHUKM B 00JIaCTH KOHCTPYKIIUN, PACU€TOB TEIIJIOBBIX
JIBUTATENell W  HarHerareneil; (QopmupoBaHME HaBbIKA M HMHTEPECa K CaMOCTOATEIhHOM
MMO3HAaBaTENLHON JeSITETbHOCTH.

CamocTtosTenpHas paboTa 00y4arouxcs SABISETCS BAXKHEUIIIMM BHIIOM OCBOCHHSI COACPKAHUS
JUCIHHMITIIINHBI, ITIOATIOTOBKH K HpaKTI/I‘—IeCKI/IM 3AHATHUAM U K KOHTpOJIBHOI)’I pa60Te. CIO,Z[a K€ OTHOCATCA
U CaMOCTOSITebHOE YrIyONeHHOe wW3yueHue TeM JuciuiuimHbl. CamoctosTenbHas paboTa
MPEACTABISIET CO00M TIOCTOSIHHO JEHCTBYIOIIYIO CHCTEMY, OCHOBY OOpa30BaTEIBHOTO Tpoliecca U
HOCUT I/ICCJIGILOBaTeJILCKI/Iﬁ xapaKTep, qTo HOCJIy)KI/IT B GYIIYH_IGM OCHOBAHHUCM JIsI HallkuCaHUus
BBITTYCKHON KBATM(UKAIIMOHHON PabOThI, MPAKTHYECKOTO MPUMEHECHHS TIOJTyICHHBIX 3HAHUM.

Opranuzanus caMOCTOSTEIHLHON paboThl 00YYaIOIIMXCSl OPUEHTUPYETCS] HA aKTUBHBIE METO/IbI
OBJIQJICHHS] 3HAHUSIMU, pa3BUTHE TBOPYECKUX CIIOCOOHOCTEW, TMTepexoa OT TOTOYHOTO K



WHANBUIYTH3UPOBAHHOMY OOYUYEHHIO, C YI€TOM IMOTPEOHOCTEH M BO3MOXXHOCTEH JINYHOCTH.

[IpaBunpHass opraHu3amMsi CaMOCTOSITCIIBHBIX YYEOHBIX 3aHATHH, WX CHCTEMaTUYHOCTD,
1eecoo0pa3Hoe IJIAaHHPOBaHHE pabodYero BPEMEHU IMO3BOJISIET CTYJIEHTaM pa3BUBaTh YMEHUS U
HaBBIKM B YCBOCHHMHM M CHCTEMATH3alluUd NMPHOOpETaeMbIX 3HAHUM, 00eCleunBaTh BBICOKHI YPOBEHBb
YCIIEBACMOCTH B TIEPUO/I OOYUCHHSI, TOJYIUTh HABBIKY MOBBIIICHUS MPOPECCHOHATHHOTO YPOBHSI.

[ToaroToBka K MPaKTUYECKOMY 3aHSTHIO BKJIIOYACT, KPOME MPOPabOTKM KOHCIEKTa H
MPE3CHTAIMK JICKI[UHM, TOWCK JUTEpaTyphl (IO PEKOMEHIOBAHHBIM CIIHCKAM U CaMOCTOSITEIBHO),
MOJATOTOBKY 3aroTOBOK JUIi BBICTYIUICHHH II0 BONPOCaM, BBIHOCHMBIM JUJISi OOCYXKICHUS I10
KOHKpETHOM Teme. Takue 3aroTOBKM MOTYT BKIIIOYATh ITUTAThI, (PAaKThl, COMOCTABJICHHE PA3IMYHBIX
MO3UINI, COOCTBEHHBIC MBICTH. Ecmu mpobiema 3amHTEpecoBajga OOYyYaroImIerocs, OH MOXET
MOATOTOBUTHL pedepar U BHICTYIUTh C HUM Ha NMPAKTUYECKOM 3aHATHH. [IpakTHdeckoe 3aHsATHE - 3TO,
NPEekKIe BCEro, AMCKyccHs, OOCYXJIEHHUE KOHKPETHOW CHUTYyallUd, TO €CTh IMPEANOJIaracT yMCHHE
BHMMATEIIbHO CJIYyIIaTh 4YICHOB MaJIOW TPYIIIBI U MOJAEpPATOpa, a TaKKe CTapaThCs BBICKAa3aTh CBOE
MHEHHE, BBICKA3bIBaTh COOCTBEHHBIC HJICU M TIPEUIOKCHHS, YTOUHSATh U 33J]aBaTh BOMPOCH KOJUIEraM
0 00CYKJICHHUIO.

[Ipy moAroToBke K KOHTPOJBHOM paboTe OOyyaroUIuiicsl IOJKEH IOBTOPATH IPONIEHHbBIN
MaTepuail B CTPOTOM COOTBETCTBUM C Y4e€OHOM MpPOrpaMMoOil, HCHOJb3yS KOHCIEKT JeKIUH Hu
JTUTEpaTypy, PEKOMEHIOBaHHYIO TmpernojaBaresieM. [Ipu HEOOXOAMMOCTH MOXXHO OOpaTUThCS 3a
KOHCYJIbTaIlel 1 METOIMYECKON MOMOIIBIO K TIPEIo1aBaTeio.

CamocrosiTenbHast paboTa pearn3yercs:

— HEMOCPEACTBEHHO B MPOIlecce ay IMTOPHBIX 3aHATUHN - HA JICKIUAX, TPAKTHUECKUX 3aHATHUSAX;

— B KOHTAaKTe C IpErojaBaTelieM BHE PaMOK PAaCIHCAHHS - HA KOHCYJIBTALHUAX IO YYCOHBIM
BOIIPOCAaM, B XOJ€ TBOPYECKUX KOHTAKTOB, NMPU JUKBUAAIMH 3aT0JDKEHHOCTEH, MPHU BBINOJHEHUN
WHMBUIYIBHBIX 3a/IaHUN U T.]11.

- B Oubnuoteke, noma, Ha KkadeApe NpU BHINOIHEHHM OOydYaOMIUMCS Y4YeOHBIX U
MPAKTHYECKHX 3a7ad.

Bunest CPC u kputepuu oneHoK
(mo 6amnbHO-perTuHTrOBOM cucteme [THTY, CPC onenuBaercs B 15 6amioB)

1. Pedepar

2. Jlokman

3. Occe

4. VYwyacTtue B MEpPOIPHUATHSIX

Tembl U1 caMOCTOSTENBHOW pabOThl MpOMUCaHbl B paboyeil mporpaMMe JUCLHILIHHBI.
D(PGhEeKTUBHBIM CPEICTBOM OCYIIECTBICHUSI OOYYArOUIUMCS CaMOCTOSITEIbHOW pPabOThI SIBISETCS
3JIEKTpOHHAas MH(OpMaIMOHHO-00pa30BaTeNlbHas cpesia YHUBEPCUTETA, KOTOpast 00eCeunBaeT IOCTYI
K Y4YeOHbIM IUIaHaM, paboyuM TMporpaMMaM AMCHMIUIMH (MOIyJied), NpPaKTHK, K H3AaHUIM
JJIEKTPOHHBIX OMOIMOTEUHBIX CUCTEM.
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