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1. llear u 3agauym AUCHUIJINHBI:

OcHoBHas 1eJb Kypca: «TemnoBble ABUraTeIy U HarHeTaTeIn» ABIseTCS (POPMUPOBAHUE Y CTYAECHTOB
HEOOXOJMMBIX 3HAHUH KOHCTPYKLMH, PacyeToB TEIUIOBBIX [BUTATENIel M HarHeraTeNeil, a Takke
BbIpa0OTKa yMEHHUS HaJEXKHOM JKCIUIyaTallud 3TOro OOOpYyIOBaHHWS, W3Y4YEHUE METOAOB pacuera,
IIPOCKTUPOBAHUSA M OKCIUIyaTallud  JABUrarellied W HarHerareneil. I3ydeHuwe TEOpEeTHYECKUX U
TEXHUYECKUX OCHOB Pa0OThI PA3JIMYHOrO TUIIA HarHeTaTeael (HacoCOB, BEHTUIISTOPOB, KOMIIPECCOPOB) U
TEIUIOBBIX JIBUTaTelNeil (MapoBBIX M ra3oBBIX TYpOWH, JBUraTeseii BHYTPEHHETO M BHEIIHEr0 CrOpaHus),
UCIIOJIb3YEMBIX B TEINIOIHEPreTUYECKON OTpaciu, OCOOCHHOCTEH UX AKCIUTyaTalluy, IPUHLUMIIOB BBIOOPA
TUIIOB MAIlIMH JJI51 KOHKPETHBIX YHEPTeTHUECKUX CHCTEM, 00ECIICUNBAIOIINX BBICOKYIO 3((EKTUBHOCTD U
HaJIe’KHOCTh PabOThl yCTaHOBOK.

3agaym  JUCHUIUIMHBI:  3HAKOMCTBO  OOY4YalOIMXCS  OCHOBHBIM  TEPMOAMHAMHUYECKUM U
ra30JMHAMUYECKUM IPUHIMIIAMU pabOThl HACOCOB, KOMIIPECCOPOB, BEHTHIIATOPOB, MAPOBBIX U I'a30BbIX
TypOMH M YCTaHOBOK, JBHMTraTejieii BHYTPEHHErO M BHEHIHEro cropaHus. OOydyeHue MeTojaM aHaiu3a
ocoOeHHOCTeH pabounx XapakTepUCTHK HarHeTaresed 1 TeIUIOBBIX JBUraTelel U OLEHKa X BIMSAHUA Ha
3P PEKTUBHOCTh TEIIOIHEPreTUYeCKUX cucTeM. OCBOCHHUS CTyAEHTAMHU METOJOB pacdyeTra OCHOBHOTO
000pyIOBaHUS U MIPaBUJIAM €0 3KCILTyaTallud U PEMOHTA.

2. MecTO IMCHUIIMHBI B CTPYKTYypPe 00pa30BaTeIbHOM MPOrpaMMbl

VYyeOnas aucummiinHa «TemoBple ABUraTeld W HArHETaTeNW» SIBISIETCA 00S3aTeNbHOM MUCIUILIMHON
yacTu (GOpMHUPYEMOI ydyacTHUKaMHU 00pa30BaTeIbHBIX OTHOIIEHUN B ydyeOHOM riane OIl nampaBneHus
13.03.01 «Tenno3HepreTuka U TEIJIOTEXHUKA» U MPEAYCMOTpEHa I U3y4eHHUs B 6 ceMecTpe Kypca,
OasupyeTcs Ha 3HAHUU OOMIETEXHUYCCKUX M CIICIUATbHBIX JUCIUTUINH: «XUMUs», «Du3nkay, «Beicmas
MaTematukay, «[Ipuknaanas Mexanukay, « TexHuueckas TepMOIUHaAMUKay, «[ Hapora3oquHaMUKay.

3. [lepeyeHb IJIAHUPYEMBIX Pe3yJabTATOB O0Yy4YeHHUS] MO JUCHUILIHHE (MOAYJII0), COOTHECEHHBIX C

HHAUKATOPAMH JOCTHKCHHUSA KOMIIETEHIIHIi.



Taoauna 1

IInanupyemble pe3yabTaThl

Kon mo ®1'oC NHaukaTopsl JOCTHKEHHUS o0y4enus no gucuumiinze (3YB)
Ob6menpodeccnoHalbHbIE
OIIK-3 Cnocoben 3HaTh:
JIEMOHCTPUPOBATH — OIIK-3.1. — THIIOBBIC METOAUKHU
NPUMEHEHNE OCHOBHBIX HemoucTpupyer TEPMOJUHAMUYCCKHUX U
CIoCcO0O0B TOJTyYCHUS, NOHKUMaHHUC  OCHOBHBIX TUAPOAUHAMUYECKUX pacyeTOB IIPU
npeoOpa3oBaHus, 3aKOHOB ABWKCHUA MIPOCKTUPOBAHUH U SKCIUTyaTalluu

TpaHCIIOpTa U
MCIIOJIb30BaHUS TEILJIOTHI B
TEIUIOTEXHUYECKUX
YCTaHOBKAX U CUCTEMax.

JKMJIKOCTH U rasa;

— OIIK-3.2. [Ipumenser
3HAHUS OCHOB
TUAPOTra30AMHAMUKHU JUIsSI
pacueroB
TEIJIOTEXHUYECKHUX
YCTaHOBOK M CHCTEM;

— OIIK-3.3. Ucnons3yet
3HaHUE
TEIIO(QU3UUECKUX
CBOMCTB pabouux Tei
IIpH pacyerax
TCINIOTEXHUYCCKUX
YCTaHOBOK M CHCTEM;

— OIIK-3.4.
JlemoHCTpHpYyET
IMOHUMAaHHE OCHOBHBIX
3aKOHOB
TEPMOJMHAMUKHI U
TCPMOANHAMHUYICCKUX
COOTHOILICHUI;

— OIIK-3.5. Ilpumensier
3HaHUS OCHOB
TEPMOJIUHAMUKH IS
pacyeToB
TEPMOJNHAMUYECKUX
MPOLECCOB, LIMKJIOB U HX
MoKa3aTelel;

— OIIK-3.6.
JlemoHCTpHpYyET
IMOHMMaHHUE OCHOBHBIX
3aKOHOB U CITOCOOOB
MepeHoca TerI0ThH |

MacChbI;

- OIIK-3.7.  Ilpumenser
3HAHHS OCHOB
TeIIOMaccoOOMeHa B
TEIUIOTEXHUYECKUX
yCTaHOBKAX.

HarHeTaTesel U TeIIOBBIX
JIBUTATEJEH, CTaHIapTHBIE CPECTBA
U CHCTEMbI aBTOMaTH3alluU
BBITIOJTHEHUS] TEXHUUECKUX
pacueros;

OCHOBBI ITPOBEICHUS
SKCIEPUMEHTOB Ha Pa3InYHOTO
TUIIA HATHETATelNsAX U TEIIOBBIX
JIBUTATEJISIX 110 33JJAaHHON METOJIUKE
U aHAIIU3Y Pe3yNbTAaTOB C
MPUBJICYCHUEM COOTBETCTBYIOIIETO
MaTeMaTUYECKOTO armapara.

YMerTh:

MIPOBOJIUTH PacCUEThI
MPUMEHUTEIBHO K HarHETATEIISIM U
TCIIJIOBBIM OIBUT'ATCISIM 11O THUITOBBIM
METOIHKAM C MCII0JIb30BaHUEM
HOpMaTHBHOﬁ IIOKYMGHTaIII/II/I u
COBPEMEHHBIX METOJIOB ITOMCKA U
00paboTku nHpOpPMAIUH C
NPUMEHEHHUEM CTaHIapPTHBIX
CPEIICTB M CUCTEM aBTOMAaTH3aINU
BBITIOJTHEHHSI TUAPABINYECKUX
pacyeTos;

MIPOBOJMTH IKCIIEPUMEHTHI Ha
TEILIOBBIX JBHUraTelsIX U
HarHeTaTe/sIX MO0 3aJaHHOU
METOJUKE U aHAIIU3UPOBATh
pE3yJIbTaThI C IPUBJICYECHUEM
COOTBETCTBYIOIIETO
MaTeMaTUYeCKOro arnmapara.

Baaners:

METOIUKaMH TIPOBEICHUS
TEPMOAMHAMHYECKUX U
THPABINYECKUX PACUETOB
HarHeTaTesel ¥ TeTIOBBIX
JIBUTATENIEH C UCTIOb30BaHHUEM
HOPMAaTHBHOM JOKYMEHTAIHH 1
COBPEMEHHBIX METOJIOB TIOMCKA U
00paboTKK HHPOPMALIUHU U
MPUMEHEHHEM CPEJICTB U CUCTEM
ABTOMATHU3AIIMU BHIIOJTHEHHS;




— MCTOAHUKAMH IIPOBCIACHUA
OKCIICPUMCHTOB Ha HArHETaTCJIAgX U
TCIUIOBBIX ABUIATCIIAX Pa3JIMYHOIO
THIIA.




4. O0beM IMCHUIIMHBI M BUIbI Y4eOHOM PadoThI

Taoauua 2
Bcero Cemectpsl
Bun yueOHo# padoThI 4yacos/ 3a4.e/. 6 9

(01010} 300 (01010 300
KonTakTHas padora (Bcero) 48/1,3 16/0,4 48/1,3 16/0,4
B Tom uncne:
Jlexiun 32/0,9 8/0,22 32/0,9 8/0,22
[TpakTHyecKkue 3aHATUS 16/0,4 8/0,22 16/0,4 8/0,22
CeMuHapbl
JlabopaTopHbie pabOThI
CamocTosiTeIbHasi paboTa (Bcero) 96/2,7 128/3,5 96/2,7 128/3,5
B Tom uucne:
Kypcogas pabora (mpoekT)
PacuetHo-rpaduueckue padoOThI 24/0,7 56/1,5 24/0,7 56/1,5
UTP
Pedepats
JloKaapl
[Ipe3enTamnuu
U (unu) opyeue 6uovi camocmosmenvHou pabomoi.:
IToaroroBka K 1a00paTOpHBIM paboTaM
[ToaroToBka K MPakKTUYECKUM 3aHATHSIM 36/1,0 36/1,0 36/1,0 36/1,0
ITonroroBka K 3auety
IToaroToBka K SK3aMeHy 36/1,0 36/1,0 36/1,0 36/1,0
Buja oruerHocTH 9K3aMEH | DK3aM€H | JK3aMEH | JK3aMeH

BCEI'O B yacax 144 144 144 144
OO0mas Tpy10eMKOCTh
e — BCEI'O B 3a4eTHBIX 4 4 4 4
eIMHHIIAX




5. Coaep:xanue TUCHUIINHBI

5.1 Pa3nesansl AMCHUIIMHBI 1 BUALI 3AHATHH

Tao6auua 3

n/n

HaunmenoBaHmue pa3aejia
AUCHMILIMHBI 110 ceMeCTpamM

Yacel
JIEKIHOHHBIX
3aHATHH

Yacel
1260paTOPHBIX
3aHATHI

Yacpr
NPaKTHYeCKHX
(ceMHHAPCKHUX)

3aHATHH

Bcero yacon

00 | 390

0®0 | 390

020 | 390

O0®0 | 390

Knaccudpukanus
HarHeTaTelbHbIX U
PaCHIMPUTEIIbHBIX MAIlIUH.
luknpl TENIOBBIX ABUTATEICH U
YCTaHOBOK.

ukner nBUrarenei
BHYTPEHHETO CrOpaHusl.

[TpuHIMTIATBHBIE OCHOBBI
Te4eHUs paboyero Tena B
TypOuHe u TypOOHarHerarese.

Koadduument nmoneznoro
NeCcTBUS TYpOUH U
TypOOKOIIPECCOPOB.
PacueTHble ypaBHEHHSI.

[TapoBble U ra3zoBble TYpOUHBI U
X 0COOCHHOCTH.

ComnutoBble amnmnaparbl TYpOUH.
AHanu3 IBIKEHHUS Ta3a B
COILIOBOM amIapare.

PabGouue KoJieca
AKXKTUBHEBIE "
TYpOUHBL.

TypOHH.
peaKTHBHBIE

XapakTepUCTUKU TYpOHH.
ConocrapneHue paauaabHbIX U
OCEBBIX CTyNEHEeH TypOHH.

Kommpeccopsl  00beMHOTO U
KMHETUYECKOT'O THUIIOB.

10

OceBble U POTOpPHBIE
KOMIIpeccopa.

11

CaoiicTBa TypOOKOMIIPECCOPOB.
Huddyszopsl u paboune kojeca
TypOOKOMIIPECCOPOB.

12

Teopernueckas u
JIEWCTBUTENbHAS
XapaKTEPUCTUKU
TypOOKOMIIpeccopa.

13

PerynupoBanue
Typ6okommpeccopoB. CrocoObl
PETYJINPOBAHMUSL.

14

[TapannensHas u
nocrneaoBarenbHas pabora
TYpOOKOMITPECCOPOB




15

IlenTpobexHbIE
Koapduument
osicTpoxogHoctn. Kaa. wu
MOIIHOCTb HEHTPOOEIKHBIX
HACOCOB.

HaCOCBHI.

16

XapaKTepUCTUKHU
LEHTPOOEKHBIX HACOCOB.
Crioco0pl perynnpoBaHue
HAacOCOB.

17

LlenTpoOexHbIE BEHTHIISTOPHI.
JlyTheBbIC BEHTHJISATOPBI,
neIMocochkl. OceBble
BEHTUJIATOPBI. CXeMBI
BCHTHHHTOpOB 1 UX aHaJIn3

UTOIO:

32

16

48

16




5.2 JleKMOHHBIE 3AHATUSA

Taoauna 4

HaumeHoBaHue pa3jaesa
JUCIHUILINHDI

Conep:xanue pasaena

2

3

Knaccudpukanus
HarHeTaTelbHbIX U
PACHIMPUTEIIbHBIX MAIlIUH.
Iluknel TENIOBBIX ABUTATEIICH
Y YCTaHOBOK.

Knaccudukanust HarHerareabHbIX W PaCHIMPUTEIBHBIX
MaruH. Mammael 00bEMHOI0 ¥ KHHETHYECKOTO IEHCTBUSL.
Bugpr  TemmoBeix  aBurareneid.  LluMKIbI  TEIIOBBIX
JIBUTaTeJIel C BHEIIHUM W BHYTPEHHUM CrOpPAaHUEM.
OCHOBBI TEOPETHUYECKOTO ITUKJIA, TEPMUYECKUM K.I1.J1. Buabl
K.ILJ. 1ukiaa. Hukiael napoTypOUHHBIX YCTAaHOBOK, aHAIHU3
nX pa3BUTHS H OIleHKa TEPMOJIUHAMUYECKOU
sbdekruBHOoCcTH. CpaBHEHHE I[HMKJIOB Ta30TypOMHHBIX
YCTAaHOBOK W  IHKJIOB TMapOTypOMHHBIX  YCTAHOBOK.
B03M0XXHOCTH HMX COBMECTHOI'O HMCIIOJIL30BaHUS. I[MKIIBI
ra3oTypOMHHBIX YCTaHOBOK, nX Kiaccudukanms,
CpaBHEHHE U OCHOBHBIE IMOKA3aTEIH I[IUKJIIOB.

I{ukmbl nBUraTesnein
BHYTPEHHETO CrOPaHUA.

Huknel  fgBurareneid  BHYTpeHHero  cropanus.  Ux
npeumyiiecTBa U Hegoctarku. CpaBHeHHe UKIOB OTTO U
Huzens. JIpurarenr CTupiauHra, NOPUHIUI PaOOTHI,
npeuMmyiiecTsa M Hepocrtatku.  KoreHepauuoHHbIE
YCTaHOBKM Ha 0a3e W3BECTHBIX THUIIOB HarHeTaTeled u
TEIUIOBRIX  ABurareiieii. MX  OCHOBHBIE IIOKa3aTelan
PEHTAOCIBHOCTH TPUMEHEHUS

[TpuHIMNIHAaTBHBIE OCHOBBI
Te4YeHMs paboyero Tesa B
TypOuHe u TypOOHarHerarese.

[IpuHuMnUanbHBIE OCHOBHI TeueHusi pabodero Ttena B
TypOuHe U TypOoHaruerareie. AKTUBHBIM U PEaKTHUBHBIN
NPUHIMIEL.  YpaBHCHHWE COXPAHCHHS JHEPIHH  JUIS
TypOoMamH. YpaBHeHUE HepaspbiBHOCTU. [Iporeccsl
pacimpenuss U okatus B T-S um h-S amarpammax.
YpaBHeHHE  TEpPBOTO  3aKOHA  TEPMOAMHAMUKH B
razoauHaMuyecko opme (ypaBuenue bepnymnn).

Koadduunent noneznoro
neicTBUs TypOuH U
TypOOKOIIPECCOPOB.
PacuerHble ypaBHEHUS.

Buapl k... Typoun. [Ipouiece pacmmpenus B Typouse B h-
S nuarpamme. Bunasl k.mm.a. TypOokommpeccopos. IIporecc
ckatus B h-S  gmarpamme. OCHOBHOE ypaBHEHHE
TypObomamuH (ypaBHeHHe Oisiepa) I TypOMHBI U
KOMIIpeccopa. AHaJIU3 €ro MPOCTOM M pa3BEepHYTOM dhopme

[TapoBbie U ra3oBbie TYpOUHBI
1 UX 0COOEHHOCTH.

TypOunbl.  Knaccudpukamuss  mapoBbIX  TypOMH B
3aBHCHMOCTH OT XapakTepa TeruloBbIX mporeccoB Ha TOC.
["a3oBbIe TypOHMHBI U UX ocoOeHHOCTH. [loTepu sHepruu B
pOTOYHOM yacTu TypOuH. Knaccuduxamus BHyTpeHHUX U
BHEIIHUX TOTepb, UX (U3NYecKuil cMmbici. M3o0paxkeHue
HOJIHOTO Ipouecca pacmupenus B T-S muarpamme.

ComnutoBble amnmaparbl TypOUH.
AHanus IBW)KEHNUs rasa B
COIUIOBOM ammapare.

ComoBble anmapatbl TypOuMH. OCHOBHBIE T€OMETPUYECKHE
W YIJOBBIE  IIapaMeTpsl  COIUIOBBIX  aIIaparos.
Knaccugukaiuss COIUIOBBIX — ammapaToB MO  PEXKUMY
TedeHus. Tunbel mnpoduneil. AHamu3 JBUKEHHS raza B
COIUIOBOM  ammapare. Jl03ByKOBOE U CBEPX3BYKOBOE
tedyeHus. OmpeneneHne yria BbIXoJa IMOTOKa, (opmyna
bapa. ConocraBneHue MOTEPs B J03BYKOBBIX U
CBEPX3BYKOBBIX amnmaparax. besnomnarounsie
HaIlpaBJAOLIKeE anmnaparsl. [JoCTOMHCTBA U HENOCTAaTKH 110
CPaBHEHHMIO C JIOTaTO4HbIMH. [IpuHIMIBI TpodUIMpOBaHUS
(onpezeneHue yriia BBIX0Ja MOTOKA).




3

Paboune komeca  TypOwuH.
AKTHBHBIE ¥  PCaKTUBHBIC
TYpOUHBL.

Paboune komeca TypOuH. CTeneHb PEAKTUBHOCTH.
ComnocTaBieHre pajuanbHbIX U OCEBBIX CTYNEHEH TypOHH.
PannansHO-0CeBBIC TypOUHBI. Ocobennoctu
npodmmpoBanus. OceBbie TypOunsl. Koneco Keprtuca.
H3MmeHeHre napaMeTpoB CTYNEHHU MO BHICOTE JIOMATKH.

XapaKkTepuCcTUKU TypOuH.
CormocraBiieHHEe pauaIbHBIX
U OCEBBIX CTYyIEHEH TypOUH.

ConocraBiieHuEe XapaKTEPUCTUK aKTUBHBIX U PEaKTUBHBIX
Typoun. Ka.a.  crymeHeiiT B 3aBUCHMOCTH  OT
XapakTepUCTUKN TypOuH. be3pazmepHble M IpUBEACHHBIE
XapakTepuCTUKH. PerynupoBanue mTapoBBIX  TypOWH.
Perynstopst CKOPOCTH. ITapopacnipenenuTenbHbIe
YCTPOMCTBA.

Kommnpeccopsl 00beMHOTO U
KWHETUYECKOTO THIIOB.

Kommpeccoprl. Knaccudukanus mo NpUHIMITY JCHCTBUA.
Kommpeccopsl 00BEMHOTO THUIIA. Kommpeccopsl
KMHeTH4deckoro Ttuma. [lpeumyniectBa M HEAOCTaTKU
OTIE/bHBIX TUIIOB MAIUMH B CPaBHEHUM C JIOIACTHBIMHU
MammHaMud. CxeMbl MamudH  O0OBEMHOr0  THIMA U
TypOokomnpeccopoB.  OCHOBHble ~ NOHATHA.  TwuIlbl
KOMIIPECCOPOB. TepMoanHaMuKka  KOMIIPECCOPHOTO
nporecca.  Koadduuumentsrt  monesHoro  aeictBus
kommpeccopoB.  Oxnaxnenue. CrymnmeHuaToe C)KaTue.
KomnuectBo  crynenei.  IIpomexyTrouHoe naBiieHHE.
XapakTepUCTUKHM JIOMAcTHBIX KomripeccopoB. Ilepecuer
xapakTepucTuk. OCOOEHHOCTH PEryJIMPOBAHUS JIONACTHBIX
kommpeccopoB. LlentpoOexnble kommpeccopbl. CTyneHb
LEHTPOOEIKHOTO KOMIIpeccopa. Mo1mHoCTb
LEHTPOOEKHOro Kommpeccopa. [IpuOimkeHHBIH pacueT
cryneHd. KoHCTpyKIuH LIEHTPOOEKHBIX KOMIIPECCOPOB.

10

OceBble U POTOpPHBIE
KOMIIpeccopa.

Crynenb 0CEBOT0O kommpeccopa. KoHCTpyKkTuBHBIE
(bOopMBI OCEBBIX KOMIIPECCOPOB. MeTos pacueta OCHOBHBIX
pasmepoB cryneHu. IlopmiHeBsie KOMITPECCOPBI.
WuaukaTopHas auarpaMMa CoKaTus W PAaclIMpeHus rasa B
MOPIIHEBOM KoMIIpeccope. MOIIHOCTh 51 KITI.
MeptBoe mnpocrpanctBo. Ilomawa.  MHorocrymneHuaroe
cxarve. MOIMHOCTh MHOTOCTYIEHYATOTO KOMIIpEccopa.
KOHCTpYKTUBHBIE THUNBI KOMIIPECCOPOB.
[eiictBuTenpHas MHAMKaTOpHas auarpamma. lIlogada n
JaBJI€HHE IOPIIHEBOIO KOMIIpeccopa, padoTarouiero Ha
TpybonpoBoa. PerymupoBanue  momauun. KoHcTpykiuu
KoMriipeccopoB. Kommpeccopsl co cBOOOIHO TBHKYIIIUMUCS
nopuHamMu.  Kommpeccopusle ycraHoBku. McnblTaHue
KOMIIpeccopa. DHepreTudeckuil OanaHc KoMIIpeccopa.
OKOHOMHUYHOCTb paboTHI Kommpeccopa. Pacuer
OCHOBHBIX pa3MepoB CTYIEHEH KoMIIpeccopa.

Cooco0 pencrBug. Ilomaua. Momaocte u  KIIJI.
PerynupoBanue  mojadu  POTOPHBIX  KOMIIPECCOPOB.
KoHcTpyKImy poTOpHBIX KOMIIPECCOPOB.




1 2 3
CaoiicTBa TypOOKOMIIPECCOpPOB. YpaBHEHHE ODiinepa s
CBoiicTBa typOokomipeccopa. Koabdumment 3akpyrku. CreneHb
TypGOKOMIIPECCOPOB. peakTUBHOCTH  TypOokommpeccopa. CraTuueckuid
11 | Tudpdysopsr u  paboune | AMHAMHYCCKHH HAaropbl MallHBbI. Huddysopsrl
KoJleca TypBoKoMIpeccopos. | TYPOOKOMIpeccopoB.  MX  BHIABI M CONMOCTAaBICHHE
xapakTepucTuk. Paboume kozneca TypOOKOMIIPECCOPOB.
OCHOBHBIE THITBI  TAPAMETPBHI.
Teopetnueckas u Teopernueckass u  JCHCTBUTEIbHAS  XapaKTEPUCTUKU
1o | neiictauTenbHas TypOokommnpeccopa. [IpuunHbl UX pa3nauyus.
XapaKTEPUCTUKH Pabora TypOokommpeccopa Ha ceTb. SIBICHHME HOMIIaXa.
TYpPGOKOMIIPECCOpa. Mepsl IpOTUB NOMIIaXka.
PerynupoBanue TypOokomnpeccopoB. I'pymnibl ceTeBbIX
PerynupoBanue notpeduteneii. CriocoOb! peryTupoBaHusL.
13 TypOOKOMIIPECCOPOB. XapakTepUCTUKU peryiupoBaHus Uit 1 u 2 rpynn
CrniocoOsl peryinpoBaHusl. norpedureneil. PerynupoBanue TypOOKOMIIPECCOPOB IpHU
INEPEMEHHOM  4Hciae  000pOoTOB.  XapaKTepUCTUKU
peryinupoBanus Juist 1 1 2 rpynn notpeduTenei.
PerynupoBanne  TypOOKOMIIPECCOPOB  MOBOPOTHBIMHU
JIOTIATKAMH W TIOBOPOTHBIMH JionaTkamu  nuddysopa.
TMapauienbHas u | HapannensHast u nocjieoBaTenbHas pabora
14 | nocnemosarensuas  paGora | TYPOOKOMIIPECCOPOB. Cxembl aBTOMAaTHYECKOTO
TYpGOKOMIIPECCOPOB peryaupoBaHus paboThI TypOOKOMIIPECCOPOB.
[IpoTnBONIOMNIAXKHOE YCTPOMCTBO. [Tepepacuer
XapaKTepUCTUK TypOOKOMIIpeccopa.
Knaccudukanus HAaCOCOB. [TpuHIMn JEUCTBUSA
JUHAMUYECKMX M O0O0BEMHBIX HacocoB. OCHOBBI TEOpPHH
LlentpoOesxHbIe HACOCHl. | TOJ00Mst HacocoB. (OCHOBHBIE IapaMeTpbl HACOCOB
Korpdpuument Llentpobexxnble Hacochl. KoHcTpykTuBHas cxema. Gopmbl
15 osictpoxogHoctr. K.aa.  u | pabounx xonec. Koadduument Opictpoxognoctu. Kar.a. u
MOIITHOCTh  LEHTPOOEXKHBIX | MOLIHOCTh LEHTPOOEKHBIX HacocoB. Popmyna PynxeBa u
HacOCOB. ee IpUMEHEHHe. YpaBHeHHe  Oilnepa. Cxembl
OJTHOCTYTIEHYATBIX LEHTPOOESIKHBIX HAaCOCOB.
Teopernueckuit Harmop Hacoca. Ilonesnsiii Hamop. Ilorepn
HHEPIUU B HACOCE.
CnocoObl peryMpoBaHHE€ HACOCOB HMX MPEUMYIIECTBA U
HeyocTaTku. JlomycTuMasi BbICOTa BcachlBaHUsA. SIBIeHHE
KaBuTanuy. KaBUTalMOHHAs XapaKTEpPUCTUKA,  3armac.
Kputnueckas BbicoTa BcachlBaHUs. J[Ba ciyyast yCTaHOBKH
LEeHTpoOexxHOro Hacoca. OceBble U paauajbHbIE CUIIBI B
LEHTPOOESIKHBIX Hacocax. Teopernueckue
XapaKTEepUCTHKHU. [ 'eoMeTpuyeckoe, KHHEMATHYECKOe U
IuHamMudeckoe mogobue. OOmme KpuTepud moa00us
XapaKTepuCcTHKH norokoB.  Koaduiment GvictpoxomHocTd. DopMyJibl
16 | IEHTPOOEKHBIX HACOCOB. | nponoprmonansHocTH.  [lepecyeT  XapaKTepUCTHK — IpU
Criocober PETYTMPOBAHNC | p3yvenenun  9acTOTHI BPANIEHUS MANIMHBI M BA3KOCTH
Hacocos. cpensl.  BespasmepHbie u YHUBEPCAJbHbIE

xapakTtepucTuku. Mcneitanuss ~ HacocoB. PerynupoBanune
nogauu. Ilons pabGoumx mapamMeTpoB NpU Pa3IUUHBIX
crocobax peryJInpoBaHus. CBonHBIE rpaduKH.
[TapamienpHOE M TOCIEAOBATENbHOE COCIVHEHUS
HEHTPOOEIKHBIX HacocoB. HeycToWuuBOCTH pabOTHI.
ITomnax.




MMPUMCEHACMBIX B

BEHTWJISITOPBl M JIBIMOCOCHI.
BEHTUJIATOPOM. SIBnenue

»KeKkTopHas Tara. Cxema paboThl. [IpOU3BOIUTEIBHOCTD U
K.II.JI. IIEHTPOOEKHBIX BEHTHIATOPOB. [IpHHIMIIBI BBIOOPA
pa3BUBAacMOE BEHTHIIATOPOM.
Bnusuue camorsaru. KoadduIMeHT MOJHOrO AaBJCHUS.
KIIJI  Bentunstopa. Bwibop

BeHTWIIATOpa. [laBnenue,

Ilomaga,  MOIIHOCTS,

LlentpoOexkHple  BEHTWJIATOPHL.  OCHOBHBIE  TOHSTHSL.
[Ipumenenue. [lenTpobexHbIe BEHTUJISITOPBI.
KOHCprKTI/IBHaSI cxeMa. OCHOBHBIE THIIBI BCHTUJIATOPOB,
TEIUIOPHEPreTUKE  —  JIyTheBbIE

JlaBnenue, cozmaBaemMoe
CaMOTSITH. Kocsennas

LenTpobexHbie BEHTWJIATOPA 110 33/1aHHBIM NapaMeTpaM. XapaKTEePUCTHKHU.

BEHTUJIATOPHL. JlyTheBbIE PerynupoBanue HEHTPOOESIKHBIX BEHTUJISITOPOB.
17 | BEHTHJIATOPBI, JBIMOCOCHL. KoHctpykTuBHOE BBIIIOJIHEHHE HEHTPOOEIKHBIX

OceBble BEHTUIISTOPBI. BEHTHJISITOPOB OOIIETO HA3HAUCHHUS.

CxeMbl BEHTUJISITOPOB U UX BeHTWIATOpHBIE YCTAaHOBKM. BiusHHe MeXaHWYECKHUX

Hamop, mnorepu »5Heprumy,
OCEBBbIE HACOCHI M BEHTWIATOPBL. OCOOEHHOCTH YCIOBUI
paboThl JTMHHBIX JionacTed. Pacdyer OCeBBIX HACOCOB U
BEHTWJIATOPOB. XapaKTepUCTUKU. PeryiamupoBanue nojaq.
PerynupoBanue BEHTWIATOPOB. Buasl peryaupyromux
YCTPOMCTB U UX CPABHEHUE.

aHaIMu3 npuUMeceil B ra3e Ha paboTy BEHTHUIISATOPA.
OceBble  BEHTUJISITOPHI.
AJIEMEHTAaMU MalllUHBI U €€ aHaJIU3.

HpI/IHI_II/IHI/IaJ'IBHaH CcXEMa C

CxeMbl  OCEBBIX  BEHTUJISITOPOB, KX  CpaBHEHHE.
HemnoaBuxHbie 371€MEHTHI OCEBBIX BEHTUISATOPOB. OCHOBBI
teopuu. Pemerka npodumneil. OCHOBHbIE — ypaBHEHHUS.

KIIZA. MHuorocrynenyarsie

5.3 JlabopaTopHbIe 3aHATHSA (He npedycMOmMpeHbsl)

5.4. IlpakTueckue (CEeMUHAPCKHUE) 3aHATHUSA

Taoauna 5

Ne HaumenoBaHue
n/n pa3aeia JMCUUILIHHBI

HaumenoBanmue NPAKTUHYIE€CKUX 3aHATHIl

Iukael aBUraTeaei

CpaBHeHuE IIUKIJIOB ra30TypOMHHBIX YCTAHOBOK U LIUKJIOB

1 BHYTPEHHETO
apoTypPOMHHBIX YCTAHOBOK.
CrOpaHwusl.
Huknbl nBurateneti | q[yxp gurateneii BHyTpeHHero cropanus. CpaBHEHHE
2 BHYTPCHHETO k0B Otro u Jlusens. Jipuratens CTUpIMHTa.
CrOpaHusl.
[TpyHIMTIHATBHBIE
OCHOBEI TCUCHIIS ITpomeccsl paciupenus u cxatus B T-S u h-S auarpammax.
3 | pabouero Tena B VpaBHEHHE NIEPBOTO 3aKOHA TEPMOJUHAMUKH B
Typ6HHe H razoJiuHaMH4ecKoii Gpopme (ypaBHeHue Bepryiiu
TypOOHArHETATENE.,

CornoBsle amnmaparsl
TypOuH. AHamu3
JIBYDKEHUS ra3a B
COIUIOBOM ammapare.

CBEPX3BYKOBOE TEUECHUSI.

Knaccudukaiys comioBsIX anmapaToB M0 PeXUMY TEUCHHSI.
AHanu3 IBMXEHHS Ta3a B COIUIOBOM amnmapare. /[03BykoBoe u




TepmonnHamuka KoMIpeccopHoro nporecca. KoagdhummeHTs
S) II0JIE3HOTO AEUCTBUA KOMIIpeccopoB. OXiaxIeHue.

CrymeHuaToe coKaTue.
KIIJ typ6un u yn
TypOOKOIIPECCOPOB. MHuorocryneHuaroe cxkarue. MOIHOCTh MHOTOCTYIEHYATOrO

6 KoMmIipeccopa. KOHCTpyKTUBHBIE THIIBI  KOMIIPECCOPOB.
WNHaukatopHas auarpaMma.

CBoiicTBa TypOOKOMIIPECCOPOB. Y paBHEHHE Dijepa s
7 | OceBble M POTOPHBIC | 1vnGokommpeccopa. Kosdduument sakpyTki. CTerneHs

KOMIpeccopa. PEaKTHBHOCTH TypboKoMITpeccopa. Hamopsl MaliuHeL.
LenTpoOexHbIe
HaCOCI;;I Kt n LlenTpoOexHbIe HACOCH. KOHCTPYKTHBHAS CXeMa.
8 i o Koa¢dpunment 6picrpoxomsoctu. K.m.a. 1 MOIIHOCTB
MOIIIHOCTD b o
1eHTpoOeKHbIX HacocoB. Dopmynel PynHeBa, u Ditnepa.
HacocoB ’

SIBnenue xapuranuy. KaBuTaloHHas XapakTepUCTHKA, 3aIlac.
Kpurnueckas BeicoTa BcacbiBaHus. [[Ba ciydas yCTaHOBKHU
XapaKTepUCTUKH HeHTPoOeKHOro Hacoca. OceBble U paualbHEIE CHIIbI B

9 LIEHTPOOEIKHBIX LIEHTPOOEKHBIX HACOCaX. TEOPETUYECKHE —XAPAKTEPHCTUKH.
HacoCoB. [eoMeTpuUECcKOe, KNHEMATHYECKOE U JUHAMHYECKOE ITO00HE.
OO0me kpuTepun 1Mogo0us

6. CamocrosiTesibHAas padoTa CTYACHTOB 10 JAMCLHUILIMHE
PI'P:

Onenka TepMOiMHAMUUYECKON AP PEKTUBHOCTH NAPOTYPOMHHOM YCTaHOBKH.

Pacuer ra3zoBoii TypOUHBI

['mppaBnuuecKuil ¥ a3poJMHAMUYECKHUH pacyeT COIJIOBOrO anmnapara

Pacuer mommnoctn oceBoro kommpeccopa I'TY

PacueT npoToyHON 4acTH TypOUHBI

Pacuera npoTo4HOI YacTH MHOTOCTYIIEHYATHIX T'a30BbIX TYpOUH

Tepmoaunamuyeckue pacuersl nukia I'TY u pacuer nmpaktuuHoW yactu TypOuHBI
KypcoBoii mpoekT BkiIto4YaeT B ceds pacyeT TEIUIOBbIX JBUTaTeNeil U HarHeTarene (rpaguiyeckum u
pacyeTHBIM CIIOCOOOM), pacueT U MOCTpOeHHE IpauKOB, pa3padOTKy MPUHLIUIHATIBEHONW CXEMbl CHCTEMBI
YCTaHOBKH, pacueT OCHOBHBIX XapakTepucTuk. [IpencraBisercs He0OX0AUMBIN rpapuueckuii MaTepuar.

NogakrownhE

KypcoBoil mpoeKT BBINONHSETCA B 6 CEMECTPE.

6.1 BonrpocsI AJ1s1 CAMOCTOSTEIBHOTO U3YUYCHHUSA
Tabuauua 6

TeMbl AJI CAMOCTOSITEJILHOTO H3YyYCHUSA

Knaccugukaius HarHeTaTeNbHBIX U PACIIMPUTEIBHBIX MAIIMH. MalnHbel 00bEMHOTO U

1 | kuHETHYECKOTO AecTBH. BBl TEIIOBEIX ABUTaTEaeH. [{[MKIIBI TETUIOBBIX IBUTATENECH C
BHEUIHUM U BHYTPEHHUM CTOPAHHUEM.

Korenepanonnsle ycTaHOBKM Ha 0a3e H3BECTHBIX THUIIOB HarHeraTesled U TETUIOBBIX
nBurareneil. Ux oCHOBHbIE OKa3aTeN PeHTa0eIbHOCTH TPUMEHEHHS

Buael k... typoun. Ipomecc pacummpenuss B Typoune B h-S nuarpamme. Bumsl k...
typOokommpeccopoB. [Iponecc cxxarus B h-S auarpamme.

4 | ComnoBsle anmnapatsl TypouH. OCHOBHBIE T€OMETPUYECKUE U YTIIOBbIE TApaMETPhl




COILTOBBIX anmapaToB. Kiaccudukaiiys comioBbIX anmnapaToB MO pexXUMY TeueHus. Turmbl
npoduneil. AHaIM3 ABMKEHUS Ta3a B COIUIOBOM armapare.

Kommpeccopsl. Knaccudukanus nmo npuanumny aeictus. Kommpeccopsl 00beMHOTO THIIA.
5 KOMHpeCCOpBI KHMHCTHYCCKOI'O THUIIA. HpeI/IMyH_IGCTBa 1 HEOAOCTATKU OTACIIbHBIX THUIIOB
MAaIIMH B CPAaBHEHHH C JIOMACTHBIMU MAIlIMHAMHU.

Koncrpykuuu komipeccopo. Kommpeccopsl co cBOOOIHO IBMKYIIUMHUCS MTOPIIHIMU.
6 | Komnpeccopublie yctaHoBKH. McnibITanne KoMIipeccopa. DHepreTHUecKuid Oaanc Kom-
npeccopa.

Huddyzopsl TypOokommpeccopoB. VX BUIBI U COMOCTaBICHUE XapakTepucTuk. Paboune

! KoJieca TypookommpeccopoB. OCHOBHBIE TUIIBI U TAPAMETPHI.

8 PerynupoBanue TypOOKOMIPECCOPOB MPU NEPEMEHHOM YHCIIE 000POTOB. XapaKTEPUCTUKU
peryaupoBanus A 1 ¥ 2 rpynn notpedurenei.

9 Cxembl aBTOMATHYECKOTO pEryJINpPOBAHHUS paloThI TypOOKOMITPECCOPOB.
[TpoTrBONOMIIA)KHOE YCTPOKCTBO. Ilepepacuer xapakTepucTHK TypOOKOMITpeccopa.

10 CxeMbl OHOCTYIIEHYAThIX EHTPOOESIKHBIX HACOCOB. TeopeTnyeckuii Harmop Hacoca.
ITone3nsiit Hanop. [loTepu sHEprun B Hacoce.
LleaTtpoOexxubie BeHTWIATOPHL. OcHoBHble moOHATHA. [Ipumenenue. LleHTpoOexHbIe

11 | BEHTHIATOPBIL. KoncrpyktuBHas cxema. OCHOBHBIE THIIBI BEHTWJIATOPOB, IPUMEHSIEMBIX B

TEIUIOPHEPTreTUKE — JYThEBbIE BEHTWJIATOPbI U JbIMOCOCHL. JlaBieHue, co3jaBaeMoe
BEHTWJISITOPOM. SIBJIEHHE CAMOTSTH.

MHorocTyneHuaTble OCeBbIE HACOCHI W BEHTHUJIATOPBL. OCOOCHHOCTH YCIOBUIM pabOTHI
12 | puHHBIX  JomacTeil. Pacuer oceBbIX HAacOCOB W BEHTWJIATOPOB. XapaKTEPUCTHUKH.
PerynupoBanue nogauu.

6.3. YueoHO-MeTOANYeCKOe M HHPOPMALIMOHHOE 00ecredeHre CAaMOCTONATEILHO padoThI

Jlureparypa:

TennoBeie ABUTATENN U HATHETATENH [ DIEKTPOHHBIN pecypc]: yuedHoe mocobue/ C.A. Haymos [u
ap.].— DnekTpoH. TekctoBbie nanubie.— HaymoB C.A., XayctoBa E.B., CagquukoB A.B., CokonoB
B.1O., ®upcona E.B., L[k A.B.Opendypr: OpeHOyprckuii rocyaapcTBeHHbI yHuBepcuret, 9bC
ACB, 2015.— 109 c.— Pexxum nocryma: http://www.iprbookshop.ru/61415.html.— 5BC
«IPRbooks»

bacykunckuit C.M. LlenTpoOexHble HarHeTaTeNu [ DIeKTPOHHBINA pecypc]: 3aJaHus AJsl IPOBEPKU
3HaHuil no pazaeny «Hacoce»/ bacykunckuit C.M., bacykunckuit b.M.— DnekTpoH. TeKkcToBbIE
nanHble.— Jlunenk: Jluneuxuit rocygapcTBeHHbIN TexHuueckuil yausepeutet, ObC ACB,
2013.— 20 c.— Pexxum nocryna: http://www.iprbookshop.ru/22947 html.— 9BC «IPRbooks»

Hepromes JI.I'. Bo3ayxoayBHbIe yCTaHOBKM U CTaHIIUM [ DIEKTPOHHBIN pecypc]: yueOHoe
nocobue/ [epromieB JI.I'.— DiekTpoH. TekcToBbIe JaHHbIe.— M.: MOCKOBCKUH
rOCyJJapCTBEHHBIN CTpOUTENbHBIN YHUBEepcUTeT, All [Tn Op Menuna, 9bC ACB, 2015.— 163 c.—
Pexum noctyna: http://www.iprbookshop.ru/39649.html.— 3B5C «IPRbooks»

JIy6oxoB B.!. OcHoBBI 3KcITyaTtanuu Teriomexanndeckoro ooopynosanus TOC [DnekTpoHHBbIN
pecypc]: yuednoe nocobue/ JIyoxkos B.U., HoBuukoB C.B.— DneKkTpoH. TEKCTOBBIEC JaHHBIC.—
Caparos: At [Tu Ap Meana, 2019.— 285 ¢.— Pexwum goctyna:
http://www.iprbookshop.ru/82563.html.— 3BC «IPRbooks»

Koctun B.U. OueprosddextnBHast paboTa HACOCOB U BEHTWIATOPOB B CHCTEMAaX TEIJIOCHAOKEHMUSI ]
BEHTWISIIINY [ DNeKTpoHHBIH pecypc]: MoHorpadus/ Koctun B.M.— DnekTpoH. TeKkCTOBbIE
nanabie.— HoBocubupck: HoBocnOupcekmii rocyJapCTBEHHbIH apXUTEKTYPHO-CTPOUTENbHBIN
yauBepcutet (Cuberpun), 9bC ACB, 2015.— 188 ¢.— Pexwum nocryna:




http://www.iprbookshop.ru/68866.html.— 3BC «IPRbooks»

7. OnleHOYHBIE CpecTBA

7.1. Bonpochkl K py0esKHBIM aTTeCTAlUIM

7.1.1 Bonpochbl K NepBoil pYOEKHON aTTeCTALMH

1. Knaccudukanus HarHeTaTeJIbHbIX U PACIIMPUTEIbHBIX MAllIUH.

2. MamuHabl 00beMHOTO ¥ KHHETUYECKOTO JIeHCTBHS. BUIBI TEIUIOBBIX IBUTATEIIECH.

3. [IuKJIBI TEIUIOBBIX ABUTATENIEH ¢ BHEIIHUM U BHYTPEHHUM CTOPaHUEM.

4. OCHOBBI TEOPETUUECKOI0 LIUKJIA, TEPMUUECKUM K.I1.. Buabl K.11.1. UKIiIa.

5. Hukasl napoTypOMHHBIX YCTAaHOBOK, AaHalIM3 HUX pa3BUTHS M OLEHKAa TEPMOAMHAMHUYECKOM
3¢ (HeKTHBHOCTH.

6. CpaBHEHHUE LIUKJIOB Ia30TypOUHHBIX YCTAaHOBOK U IIMKJIOB MAPOTYPOUHHBIX YCTaHOBOK.

7. BO3MOKHOCTH UX COBMECTHOT'O MCIIOJIb30BAHUS.

8. LlukJibl ra30TypOMHHBIX YCTAaHOBOK, UX KJaccU(UKaIUs, CPABHEHUE U OCHOBHBIE IT0KA3aTENN IUKJIOB.
9. ukiel nBUraTeneil BHyTpeHHero cropanus. VX npenMyiiectsa 1 HeIOCTaTKH.

10. CpaBuenue nukiaoB Otro u Juzens.

11. ABurarens CTupauHra, IPUHIUN pabOTHI, TPEUMYIIECTBA M HEJJOCTATKH.

12. KorenepanmoHHble yCTAHOBKH Ha 0a3e N3BECTHBIX THIIOB HarHeTaTesIed U TEIUIOBBIX JBUTaTeNIeH.
13. VIX oCHOBHbIE NTOKa3aTeIN PEHTA0EIbHOCTH IPUMEHEHUS

14. [IpyHIMIIMATEHBIE OCHOBBI TEUEHUs paboyero Tesia B TypOMHE U TypOOHarHerarese.

15. AKTUBHBII U pEaKTUBHBIN PUHIINIIBL.

16. YpaBHEeHUE COXpaHEHUS SHEPTUH [yl TYpOOMAaIINH. Y paBHEHHE HEPa3PbIBHOCTH.

17. TIpoueccel pacmupenus u cxarus B T-S u h-S auarpaMmax ist TypOOMaIiuH.

18. YpaBHeHue nepBoro 3akoHa TEpMOJIMHAMMKH B ra30JuHaMu4eckoil popme (ypaBHeHue bepHymin).
19. Buap! k... TypOuH. [Ipouece pacmupenus B TypOune B h-S auarpamme.

20. Bugsl k.11.1. Typookommpeccopos. [Iporecc cxatus B h-S muarpamme.

21. OcHoBHOE ypaBHEeHHE TypOomaliuH (ypaBHeHue Diinepa) 1 TypOuHbI U KoMIpeccopa. AHAINU3 ero
IIPOCTOH U pa3BepHyTOH hopme.

22. Typ6unsl. Knaccudukanys napoBslx TypOUH B 3aBUCUMOCTH OT XapaKTepa TEMJIOBBIX MIPOLECCOB Ha
TOC.

23. I'a30Bble TypOuHBI U UX ocobeHHocTu. [loTepu sHEpruM B NpOTOYHON YacTH TYpOUH.

24. Knaccudukanus BHyTPEHHUX U BHEITHUX MOTEPh, UX PU3NUECKUI CMBICI.

25. N300paxxeHne moJHOro npoiiecca pacmupenus B T-S auarpamme.

26. ComnoBble ammapaTbl TypOMH. OCHOBHBIE T'€OMETPHUYECKHME M YIJIOBBIE IMapaMeTphbl COIIOBBIX
anmnapaTos.

27. Knaccudukanus COrioBbIX annaparoB M0 pekuMy TeueHus. Tumsl npoduiei.

28. AHanu3 IBMXKEHMS Ta3a B COILUIOBOM ammnapare. [[03BykoBoe U CBEpX3BYKOBOE TEUECHHUSI.

29. OmpenesieHue yria BbIxoja NoToka, popmyna bapa.

30. ConocTaBieHne NOTEPh B I03BYKOBBIX U CBEPX3BYKOBBIX alnaparax.

31. be3nonarouHble HaIPaBJIAIOIINE allIaPaTHhI.

32. JIocToMHCTBAa U HEJOCTATKH MO CPABHEHHIO C JIOMATOYHBIMHU.

33. Ilpuniuns! npodUuIupoBaHus (OMpeIeIeHne yria BeIX0/1a MOTOKA).

34. PaGouue koneca TypOuH. CTeneHb peaKTUBHOCTH.

35. ConocraBiieHue paidalIbHBIX U OCEBBIX CTYNEHEH TYpOHH.

36. PanuanbHo-oceBble TypOUHBI. OCOOEHHOCTH MPOPUINPOBAHHUS.

37. Ocessle TypOunsl. Koneco Keptuca. MI3smeHeHne mapamMeTpoB CTYIIEHU IO BBICOTE JIONATKH.




Oo0pa3en OusteTa K mepBoOM pydexkHON aTTecTAlNM

I'PO3HEHCKU T'OCYIAPCTBEHHBII HE®TSAHOW TEXHUYECKHUI YHUBEPCUTET
UHCTUTYT DHEPI'ETUKH
KADE/IPA "TEINJIOTEXHUKA U IT'H/IPABJIMKA"

Buger Ne 1

IlepBas DV6 CXXHas aTTeCcTalusa

I[I/ICI_[I/IHJII/IHaI «TemnoBble ABUTaTeJ M M HATHETATEIN

1 | Kiaccuduxanus COmIoBbIX ammapaToB 10 pexXuMy Te4eHus. Tusl npoQuieii.

2 | ComoBble ammapatrbl TypOuH. OCHOBHBIE TE€OMETPUYECKHME M YIJIOBBIE IapaMeTphl
COILJIOBBIX aIapaToB.

3 | U3o0paxeHue MoHOTo Iporiecca pacmupenus B T-S auarpamme.

3aB. xadeapoii «T u I'» P.A-B. Typnyes

7.1.2 Bonpocsl K BTOPOii PY0e;KHOM aTTeCTAIUU

. ConocraBneHne XapaKTepUCTUK aKTUBHBIX U PEaKTUBHBIX TYpOUH.

. K.m.a. cryneneit B 3aBUCUMOCTH OT XapaKTEPUCTUKU TypOUH.

. be3pa3mepHbIe U ITPUBEICHHbBIE XapaKTEPUCTHKH.

. PerynupoBanue napossix TypOuH. Perynsropsl ckopoctu. [lapopacnpenenurenbHble YCTPOHCTBA.

. Kommnpeccopsl. Knaccugukanus no npuHuumny aeicTaus.

. Kommpeccopsr o6bemuoro tumna. Komnpeccopsl KHHETUYECKOTO THIIA.

. Ilpeumy1iecTBa 1 HEAOCTATKU OTJCJIBHBIX TUIIOB MAIlIMH B CPABHEHUU C JIONIACTHBIMHM MaIIMHAMM.

. CxeMbl MalmH 00BEMHOTO TUTIA U TYpOOKOMIIpeccopoB. OCHOBHBIE MTOHATHSL.

9. Tumnsl komnpeccopoB. TepMoauHaAMHKa KOMIPECCOPHOTO MpoLecca.

10. Ko punmeHTs! noae3Horo 1eHCTBUS KoMIpeccopoB. OXIaKIeHHE.

11. Crynenuaroe cxxarue. KonmuectBo cryneneil. IIpomexyrouHoe naBieHHe.

12. XapakTepuCTHKH JIONACTHBIX KOMITpeccopoB. Ilepecuer xapakTepucTuk.

13. OcoOeHHOCTH peryaIupoBaHMs JONACTHBIX KOMIIPeccopoB. LIeHTpoOeKHbIE KOMITPECCOPBHI.

14. Crynenp 1eHTPOOEKHOTO Kommpeccopa. MOITHOCTh IIEHTPOOESKHOTO KOMITpeccopa.

15. IlpubamxkeHHbIH pacuet cTyneHn. KOHCTpYKINU [EHTPOOEKHBIX KOMIIPECCOPOB.

16. Ctynenp oceBoro kommpeccopa. KoHCTpyKTHBHBIE (OPMBI OCEBBIX KOMIIPECCOPOB.

17. Meron pacyera OCHOBHBIX pPa3MEpOB CTyIEHH. [lopiHEeBbIE  KOMIIPECCOPHI.

18. MnnukaTtopHas quarpamma CkKaTusl M paclIMpEHus ra3a B IOPIIHEBOM KOMIIPECCOPE.

19. Momnocte u  KIIZ. MeptBoe npoctpancTBo. [lonaya. MHorocryneHuaroe cixartue.

20. MouiHoCTs MHOTOCTYIIEHUATOr0 KoMIipeccopa. KOHCTpYKTUBHBIE THUIBI  KOMIIPECCOPOB.

21. JleWicTBuTeNbHas WHIWKATOpHAs nauarpamma. llomava u JaBiieHHE TOPITHEBOTO KOMITPECCOpa,
paboTaroiiero Ha TpyOOIpOBOI.

22. PerynupoBaHue nonaun. KoHcTpykiuu komnpeccopoB. Kommpeccopsl co cBOOOJHO
JBUKYIIUMUCS TIOPIIHSAMHU.

23. KomrmpeccopHble ycTaHOBKHU. VcmbITaHue KoMmMIpeccopa. DHEpreTHYecKuil OamaHc KoMmIpeccopa.
24. DKOHOMUYHOCTh paboThl KoMIpeccopa. PacueT 0OCHOBHBIX pa3MepoOB CTyIEHEH KoMIpeccopa.

25. Crioco6 naevictBust. [Togaua. Momrocts u KITJ[. PerynmupoBanue mojgadu poTOPHBIX KOMIIPECCOPOB.
26. KOHCTpYKIIMU POTOPHBIX KOMIIPECCOPOB.

27. CpoiicTBa TypOOKOMITPECCOPOB. YpaBHEeHHE Dityiepa Jiis TypOOKOMIIpeccopa.

28. Koappunment 3akpyTku. CTeneHb peakTUBHOCTH TYpOOKOMITpeccopa.

29. CraTudueckuili W AUHAMHYECKUi Hamopsl MamwHbEL. uddy3oper TypOokommpeccopoB. Mx Bumbl u
COIIOCTABJIEHNE XAPAKTEPUCTHK.

0NN DN KW



30. PabGouue komeca TypookommpeccopoB. OCHOBHBIC THUITHI U TTAPAMETPHI.

31. Teopernyeckas u IeHCTBUTEIbHAS XapaKTEPUCTUKH TypOokomIipeccopa. [IpHuuHbI UX pazaudusl.

32. Pabota TypbokoMIipeccopa Ha ceTh. SIBieHue moMiaxka. Mepsl IpOTHB TIOMITaXKa.

33. PerynupoBanue TypookommpeccopoB. I'pynmsl ceTeBbIx moTpedureneid. CnocoObl peryaInpoBaHus.
34. XapakTepuCTUKH PEryIUpOBaHus A | ¥ 2 rpynn noTpeOuTenei.

35. PerynupoBanue TypOOKOMIIPECCOPOB TMpH MEPEMEHHOM YHCIEe O0O0pPOTOB. XapaKTePUCTUKU
peryaupoBaHus Ay 1 1 2 rpyIm norpeourenei.

36. PerymupoBanme TypOOKOMIPECCOPOB IMOBOPOTHBIMHU JIOMATKAMH W ITOBOPOTHBIMH JIOIATKAMHU
muddysopa.

37. IlapamnenbHas u mocienoBarenbHas pabora TypOokommpeccopoB. CXeMbl aBTOMATHYECKOTO
peryaupoBaHus paboThl TYpOOKOMIIPECCOPOB.

38. IIpotuBonomnaxxknoe yctpoiicto. [lepepacuer xapakrepuctuk TypOOKoMIpeccopa.

39. Knaccuduxanus vacocoB. [IpuHImN qeiCTBUS THHAMUYECKUX U 00BEMHBIX HACOCOB.

40. OcHoBbI TeopuH 1MoA06Ms HacocoB. OCHOBHBIE TApaMETPbl HACOCOB.

41. lenTtpoOexusie Hacockl. KoHncTpykTuBHas cxema. @opMel pabouux Kosec.

42. Koapdpumment o6picTpoxoanoctu. K.m.a. 1 MOIHOCTE 1IeHTpoOeKHBIX HacocoB. Dopmyna PynHeBa u
ee NpuMeHeHHe. Y paBHeHue Diliiepa.

43. CxeMbl OJHOCTYNEHYATBHIX LIEHTPOOEKHBIX HAcocoB. Teopermueckuii Hamop Hacoca. [lonesnbrit
Hanop. [lorepu sHepruu B Hacoce.

44. CnocoObl peryniupoBaHHE HACOCOB HMX MPEUMYIIECTBA W HENOCTAaTKH. JlomycTumasi BbICOTa
BCcachIBaHUs. SIBieHUE KaBUTAalMU. KaBuTallMoOHHasl XapakTepucTuka, KaBUTallMOHHBIN 3arac.

OO0pa3en OuileTa KO BTOpPOi py0eskHOil aTTecTanuu

I'PO3HEHCKUI IT'OCYIAPCTBEHHBII HEGTSIHOW TEXHUYECKUIA YHUBEPCUTET
HUHCTUTYT DHEPT'ETUKH
KADEJIPA "TENJIOTEXHUKA U I'HJJPABJIUKA"

Bujer Ne 1

Bropas pyOexHast arrecTamnys

I[I/ICIII/IHJII/IHaI «TemnoBbie ABUIaTe/IM 1 HArHETATCJIN

1 | Koaddunuenr 3akpytku. CTeneHb peakTUBHOCTH TypOOKOMIIpEccopa.

2 | CaoiicTBa TypOOKOMIIPECCOPOB. YpaBHEHUE Diijiepa A TypOOKOMIIpeccopa.

3 | KoHCTpyKIIMHM POTOPHBIX KOMITPECCOPOB.

3aB. kadpeapoit «T u I'» P.A-B. Typnyes

7.2. Bomnpocsl K 3K3aMeHY 10 TUCHUIINHE « TenjioBbie IBUraTe/Id 1 HArHETATEIN»

1. Knaccuduxamuss HarHerareidbHbIX U pACIIMPUTENBHBIX MaluMH. MamuHbsl 00bEMHOTO U
KMHETUYECKOr0 ACUCTBHs. Buapl TemnoBbIX ABUrarenci. LMKIbl TEMIOBBIX ABUTATEIE C BHEIIHUM U
BHYTPEHHUM cropanreM. OCHOBBI TEOPETUYECKOTO IUKJIA, TEPMUYECKUHN K.I1.1. BUBI K.I1. 1. IUKJIA.

2. Hukasl mapoTypOMHHBIX YCTAaHOBOK, aHaJIM3 HUX pa3BUTHS M OLEHKAa TEpPMOJWHAMHYECKON
s dextuBHOCTH. CpaBHEHHUE IIUKIOB ra30TypOMHHBIX YCTAHOBOK M ITUKJIOB MAPOTYPOMHHBIX YCTaHOBOK.
B03MO0XHOCTH MX COBMECTHOT'O UCIIOIb30BaHUS.

3. LlukIiel ra30TYpOMHHBIX YCTAaHOBOK, UX KJIacCH(pHUKAINsI, CpAaBHEHHE M OCHOBHBIE TIOKA3aTENH ITUKIIOB.
4. Ilukiiel ABUTaTENe BHYTpEHHEro cropanus. VX mpeumyiectBa u HenoctaTku. CpaBHEHHE IMKIIOB
Otro u duzens.

5. JIsurarens CTUpIIMHTA, IPUHLIKI paOOTHI, MPEUMYILECTBA U HEOCTATKH.

6. KorenepannoHHbIe YCTAHOBKM Ha 0a3¢ W3BECTHBIX THIIOB HarHeTaTeNIeH M TEIUIOBBIX JIBUTaTelNei. Mx
OCHOBHBIE [TOKa3aTeN PEHTa0eIbHOCTH IPUMEHEHUS



7. IlpuHIMNHAIbHBIE OCHOBBI TE€UEHHUs paboyero tejga B TypOuMHE W TypOOHarHerareine. AKTUBHBIA U
PEaKTUBHBIN MPUHITUIIBL.

8. VYpaBHeHHE COXpaHEHHUs DJHEPruu s TypOOMamMH. YpaBHEHHE Hepa3pbIBHOCTH. [Iporecchr
pacupenuss U cokatus B T-S u h-S gmarpammax mis typOomaminH. YpaBHEHHE IMEPBOrO 3aKOHA
TEPMOJWHAMHMKHN B razomuHamuueckon gopme (ypaBuenue bepuysmn). Buasr k.m.a. Typoun. IIpomecc
pacimpenus B Typoune B h-S auarpamme.

9. Bumel k..a. TypbokommpeccopoB. Ilporece cxatus B h-S aumarpamme. OCHOBHOE ypaBHEHHE
TypOoMamuH (ypaBHeHHE Dijepa) s TypOUHBI U KoMIpeccopa. AHAIIU3 €ro MpOCTON M pa3BepHYTOM
dbopwme.

10. TypOunsl. Knaccudukamus napoBbix TypOUH B 3aBUCHMOCTH OT XapaKTepa TEIIOBBIX MPOIECCOB Ha
TOC. I'azoBbie TypOuHBI U UX 0cobeHHOoCTH. [loTepu sHEprun B MPOTOYHON YaCTH TYpOHH.

11. Knaccudukanys BHyTPEHHUX M BHEITHUX MOTEPh TypOWHBI, UX (pu3udeckuid cMbici. M3o00pakeHue
MOJTHOTO TIporiecca pacmupenus B T-S nuarpamme.

12. ComsnoBeie ammapatbl TypOuH. OCHOBHBIE TE€OMETPUYECKHE M YIJIOBbIE IapaMeTpPhl COIUIOBBIX
anmaparoB. Kiaccudukanus COIJIOBBIX amnmaparoB MO peXUMYy TedeHus. Tunbl npoduieil. AnHanms
JBUKEHMSI ra3a B COILIOBOM ammnapare. JJ03ByKoBOe U CBEpX3BYKOBOE TEUECHHUS.

13. Onpenenenue yria BbIXoJla MOTOKA COIIOBOTO ammnapata, ¢popmyna bapa. ComocraBienue noreps B
J03BYKOBBIX M CBEPX3BYKOBBIX amrapaTax.

14. BbesnonaTovHble HampaBiOMUE anmapaTtsl. [JOCTOMHCTBA W HEJOCTATKH IO CpPAaBHEHHIO C
nonatouHbIMU. [IpuHIUIBI TpoduIpoBaHUs (ONpPEIeICHNE yIiia BEIXOa MTOTOKA).

15. PaGoune komneca TypOuH. CreneHb peakTHBHOCTH. COMOCTaBICHUE PAIUATBHBIX U OCEBBIX CTYIECHEH
Typ6uH. PammanbHo-oceBble TypOuHbl. OcobeHHocTn mnpodunupoBanusi. OceBble TypOuHbL. Komeco
Keprtuca. I3mMeHneHune napaMeTpoB CTYIIEHHU 1O BBICOTE JIOTIATKH.

16. ConocraBieHne XapaKTEpUCTUK aKTUBHBIX U PEAKTUBHBIX TypOuH. K.I.1. cTyneHell B 3aBUCUMOCTH
OT XapaKTepUCTUKH TypOuH. be3pa3smepHble 1 npuBeIeHHbIE XapaKTepPUCTUKH. PeryianpoBanue napoBbIx
TypOuH. Perynstopsl ckopocTu. [lapopacnpenenurenbHble yCTpoHCTBa.

17. Kommnpeccopwl. Kiaccubpukanus mo mnpuHIUNy AeictBus. Kommpeccopsl 00BEMHOr0 THIIA.
KomMmmpeccopbl kuHernueckoro tuna. IIpenmyiiectBa M HENOCTaTKM OTAEIBHBIX TUIIOB MAllMH B
CPaBHEHHUH C JIONACTHBIMU MalllMHAMMU.

18. CxemMbl MallIMH 00BbEMHOTO THIIA U TypOoKoMIpeccopoB. OCHOBHBIE MOHATUSA. THIIBI KOMIIPECCOPOB.
KoaddutmenTsr mosie3Horo jaeictBus koMrpeccopo. Oxnaxaenne. TepMoanHaMuKa KOMITPECCOPHOTO
mporecca.

19. Crynenuaroe cxarue B koMmipeccope. KomnuectBo  crymeneil.  [IpomexxyTouHoe paBiieHUe.
XapakTEepUCTUKH JIONIACTHBIX KOMIIpeccopoB. [lepecuer XxapakTepuCTHK.

20. OcoOEeHHOCTH PETyINPOBAHUS JIONACTHBIX KoMIpeccopoB. LlenTpobexxHbie komipeccopbl. CTyneHb
LEHTPOOESKHOT0 KoMITpeccopa. MOLTHOCTh LIEHTPOOEKHOT0 KOMIIpeccopa

21. IlpubnuxeHHBbIH pacueT cTyneHu kommnpeccopa. KoHCTpyKIny eHTpOOEKHBIX KOMITPECCOPOB.

22. CtyneHb oceBoro kommpeccopa. KoHCTpyKTHBHBIE ()OPMBI OCEBBIX KOMIIPECCOPOB.

23. Merox pacueta OCHOBHBIX pa3mepoB cryneHH. [lopuiHeBble  kommpeccopbl. MHaukaropHas
JauarpamMma CKaTHs M pacIIMpPEHMs ra3a B IOPLUIHEBOM KOMIIPECCOPE.

24. MouHOCTh nu  KIIJ xomnpeccopa. MeptBoe mnpoctpancTBo. Ilogaua. MHorocrynenuaroe
ckatre. MOITHOCT MHOTOCTYIIEHUATOr0 KoMIipeccopa. KOHCTpYKTUBHBIE THIBI  KOMIIPECCOPOB.

25. JleWicTBuTeNnbHasT WHIWKATOpHas auarpamma. llomaya W [aBlieHHE TOPITHEBOTO KOMIIpeccopa,
paboTatoiero Ha TpyOONPOBOI. PerynupoBanne nonayd. KOHCTpyKIMM KOMIIPECCOPOB.
Kommpeccops! co cBOOOAHO ABMKYIIUMHUCS MOPUTHSAMHU.

26. Komnpeccopuble yctaHOBKH. McnbiTanue kommpeccopa. DHepreTuueckuil OamaHc KoMIIpeccopa.
DKOHOMHYHOCTh paboThl KoMmmpeccopa. PacueT OCHOBHBIX pa3MepoOB CTyMEHEH KOMITpeccopa.

27. Cnoco0 neiictBus. [logaua. Momnocts u KIT/I. PerynupoBanue mogadn poTOpPHBIX KOMIIPECCOPOB.
KoHcTpykiiny poTOpHBIX KOMIIPECCOPOB.

28. CaoiictBa TypOOKOMIIpECCOpOB. YpaBHeHHE DOiinepa mius TypOokommpeccopa. KoadduumeHnt
3akpyTKU. CTeneHb peakKTUBHOCTH TypOOKOMIIpeccopa.

29. Cratuyeckuil U AMHAMHUYECKU Hamopsl MamuHbl. Auddy3opsl TypbokommpeccopoB. X Buabl u
COIOCTaBJIeHUE XapakTepucTuk. Pabouune koneca TypookommpeccopoB. OCHOBHBIE THUIIBI U TAPAMETPHI.



30. Teopernueckass U JAEHCTBUTENbHAS XapaKTEPUCTUKH TypOokommpeccopa. [IpuunHbl UX pazaudus.
Pabora Typb6okommpeccopa Ha ceTh. SBieHre moMmaxa. Mepsl IpOTHB MTOMITAXKA.

31. PerynupoBanne TypOOKoMIipeccopoB. ['pymmbl ceTeBbIX moTpeduTesneii. CriocoObl peryiupoBaHHsl.
XapaKTepUCTUKU perynupoBanus st 1 u 2 rpynn notpeOuteneii.

32.PerynupoBanue TypOOKOMIIPECCOpPOB TpPH TIEPEMEHHOM 4YHCIEe OO0OpOTOB. XapaKTePUCTUKU
perynupoBanus Uit 1 ¥ 2 rpynn notpeduTenei.

33. PerynupoBanue TypOOKOMIIPECCOPOB ITOBOPOTHBIMHU JIOMATKAMU M IOBOPOTHBIMU JIONATKAMU
muddysopa.

34. IlapamnenpHas W 1ocienoBarenbHas pabota TypOokoMipeccopoB. CXxeMbl aBTOMaTHYECKOIO
peryaupoBaHus paboTel  TypOokommpeccopoB. IIporuBonmomnaxkHoe ycrpoiictBo. Ilepepacuer
XapaKTepUCTHK TypOOKOMIIpeccopa

35. Knaccudukanus HacocoB. IlpuHuun aelcTBUS AMHAMUYECKUX U OOBEMHBIX HAcocoB. OCHOBBI
TeopuH 1mo1o0ust HacocoB. OCHOBHBIE MTapaMETPhl HACOCOB.

36. Ilentpobexxknble Hacockl. KoncTpykTuBHas cxema. @®opmbel paboumx konec. Koaddurument
obicTpoxogHocTH. K.I.a. 1 MOLTHOCTH IEHTPOOEkHBIX HacocoB. Dopmyna PynHeBa u ee mpuMeHEHHE.
VYpaBHenue Dunepa.

37. CxeMbl OJHOCTYNEHYATHIX LEHTPOOEKHBIX HAcocoB. Teopermyeckuil Hamop Hacoca. [lonme3Hbrid
Hanop. ITorepu snepruu B Hacoce.

38.Croco0bl  peryinupoBaHUE HACOCOB WX MPEHMYIIECTBA M HEJAOCTaTKW. JlomycThMasi BBICOTA
BcachblBaHMsl. SIBneHne kapurtanuu. KaBuranmoHHas xapakTepucTika, KaBuTalMoHHBIN 3amac

39. Kputnueckass BbICOTAa BCaChIBaHMS IICHTPOOESKHBIX HacocoBs. JlBa ciydas yCTaHOBKH
LEHTPOOEKHOT0 HAcoca.

40. OceBble M paguaibHBIC CHIJIBI B LEHTPOOEXKHBIX Hacocax. TeopeTmueckue XapaKTEPUCTHKU.
I'eomerpuueckoe, KHHEMAaTHYECKOE U AMHAMHUUECKOe Ioooue.

41. O0mue KpUTepuu MOA0OHS MOTOKOB LEHTPOOESKHBIX HAcocoB. KoahduuueHT OBICTPOXOTHOCTH
LEHTPOOSXKHBIX HacocoB. DopMyibl MPONOPIHOHAIBHOCTH LEHTPOOEKHBIX HacocoB. Ilepecuer
XapaKTePUCTHUK IPU U3MEHEHUU YacTOThI BPAIlEHUs] MALLMHBI U BA3KOCTU CPEABI.

42. be3pa3MepHble U YHUBEpPCAIbHbIE  XAPAKTEPUCTUKH LEHTPOOEKHBIX HAacocoB. VcmblTaHMs
HacocoB. PerynupoBaHue moaun eHTPOOSKHBIX HACOCOB.

43. Tlons pabouMx mapaMeTpoB MPH PA3IUUHBIX CHOCO0AX PeryJupoBaHMs LEHTPOOEKHBIX HACOCOB.
Coanbie rpaduku. [lapamnenbHoe U MOCIEAOBATEIFHOE — COSAWHEHHS  IIEHTPOOEKHBIX  HACOCOB.
HeycroitunBocts padotsl. [Tomnax.

44 11enTpoOexxHble BEHTUIATOPHL. OCHOBHBbIE NOHATHA. [IprMeHeHHe LEeHTPOOEKHBIX BEHTHIISATOPOB.
KoHcTpykTHBHAs cxema LeHTPOOEKHBIX BEHTUIISTOPOB.

45. OCHOBHBIE THUIIBI BEHTWJIATOPOB, IPUMEHSEMbIX B TEIJIOHEPI€TUKE — JTYThEBbIE BEHTWISTOPHI U
IBIMOCOCHI. JlaBlieHnE, CO3/1aBa€MO€E BEHTHIIATOPOM.

46. SBnenue camorsru. KocBeHHas keKkTopHas Tsra. Cxema paOOThl HEHTPOOEKHBIX BEHTHUIISTOPOB.
[Tpon3BOAUTENBFHOCTE M K.II.J. LEHTPOOEXKHBIX BEHTHIATOPOB. [IpuHIMIBI BBIOOpa BEHTWIATOpA.
JlaBieHue, pa3BUBaeMo€e BEHTUISATOpoM. Biusaue camotsiru. KoaduimeHT nonHoro gaBieHus.

47. Tlonmaua, momHocTh, KIIJI BeHTMnATOpa. BBIOOp BEHTMWIATOpPAa MO 3aJaHHBIM IapaMeTpam.
XapakTepucTuku. PerynupoBaHHe LIEHTPOOEXKHBIX BEHTUISATOPOB. KOHCTPYKTHBHOE BBINOJIHEHHE
LEHTPOOESKHBIX BEHTUIATOPOB OOIIETr0 Ha3HAYEHUSI.

48. BeHTUJISATOpHBIE YCTaHOBKH. BiusHHE MEXaHWYECKHX TpUMeced B Tra3e Ha padoOTy BEHTHIISATOPA.
OceBple BeHTWIATOPHI. [IpuHIMNManbHas cxema ¢ 3JeMEHTaMHM MalluHbl U ee aHainu3. CXeMbl 0CEBBIX
BEHTUWISTOPOB, UX cpaBHEHHE. HenmoiBUKHBIE 371EMEHTHI OCEBBIX BEHTHIISITOPOB.

49. OCcHOBBI T€OpUU BEHTHJIATOPOB. Perrerka npoduieii. OcHoBHBIE — ypaBHeHMs. Hamop, morepu
sHepruu, KIIJ[. MHoroctyneH4arbie oceBble HACOChl U BEHTHJIATOPb. OCOOEHHOCTH YCIOBHM PabOTHI
JUIMHHBIX JIONIACTEN

50. Pacuer ocCeBBIX HAcOCOB ¥ BEHTHIISATOPOB. XapaKTePUCTUKH. PeryiampoBaHWe IOmadyH.
PerynupoBanue BEHTHIATOPOB. Buabl peryaupyronmx ycTpoucTB U UX CPaBHEHHE



Oo0pa3en 3K3aMeHAIIMOHHOT0 OMJIeTA MO M CHUILIMHE

'PO3HEHCKUI I'OCYJAPCTBEHHbBIN HE®TSIHOM TEXHUYECKNIT VHUBEPCUTET
HHCTHUTYT DHEPTETHUKH
KA®EJPA "TEIIZIOTEXHUKA U TH/IPABJIUKA"

JlucruruimHa TenJioBble IBUraTeJN H HATHETATEIH
Cemectp - 6
I'pynmna 20I11-21
BUJIET Ne 1

1. | CpaBHEHUE IUKIJIOB ra30TypOMHHBIX YCTAHOBOK U IIUKJIOB MAPOTYPOMHHBIX YCTAHOBOK.

2. | ComoBble anmapaTsl TypOrH. OCHOBHBIE T€OMETPUUYECKUE U YTIIOBBIE TapaMETPhl
COTUIOBBIX amnmnaparosB.

3. | Meton pacyeta OCHOBHBIX pa3MepoB cTyrneHu. [lopiiHeBble  KOMIIPECCOPBHI.

3aB. kadeapoii
«TennoTexHuka v TUIPaBINKa P.A-B. Typnyes

7.3 Texkyuuii KOHTPOJIb

BOHpOCbI K IPAKTHIC€CKHUM 3aHATHAM

1.

2.

o

9.

Kputnyeckas BbIcOTa BcachblBaHMsS ILEHTPOOEKHBIX HacocoB. JIBa ciydas yCTaHOBKU
LIEHTPOOEKHOTO Hacoca.

OceBble M paJualibHble CHJIBI B IIEHTPOOEKHBIX Hacocax. TeopeTHueckue  XapaKTEpUCTUKH.
I'eomeTprueckoe, KHHEMAaTHIECKOE U JMHAMHYECKOE MOI00HeE.

OO6ume kpuTepun MoJo0us MOTOKOB IIEHTPOOEkKHbIX HacocoB. Koadduuuent ObicTpoxogHocTn
HEHTPOOESKHBIX HACOCOB. DOPMYITBI IMPOTTOPIUOHATBHOCTH IIEHTPOOESKHBIX HACOCOB.

[TepecueTr xapakTepUCTUK IPU U3MEHEHUH YaCTOThI BPaIllEeHUs] MALLIMHbI U BA3KOCTH CPEIbI.
bespasmepHble ©  yHUBEpCAIbHBIE XaPAKTEPUCTHKH LEHTPOOEKHBIX HacocoB. McmbITanus
HacocoB. PerynupoBaHue 1mojjaun eHTPOOEKHBIX HACOCOB.

[Tons pabouux mapaMeTpoB IPH PA3IUYHBIX CIIOCO0AX PEryJUpOBAHUS HEHTPOOEIKHBIX HACOCOB.
CBonHbIE TpaduKy.

[TapannensHOoe W MOCIENOBATEIbHOE COeTMHEHUS IIEHTPOOEKHBIX HACOCOB.
HeycroitunBocTs pa®otsl. [Tommax.

LleaTpoOexxHbie  BEHTWIATOPHL.  OcHOBHBIE  TOHATHS.  [IpuMeHeHHMe  HEHTPOOEKHBIX
BEHTHJIATOPOB. KOHCTpYKTHBHAs cXxeMa [IEHTPOOEKHBIX BEHTHUIIATOPOB.

OCHOBHBIE THITHI BEHTHJISITOPOB, IPUMEHSEMBIX B TETJIODHEPTETUKE — IyThEeBbIE BEHTHIISATOPHI U
IpIMOCcOChI. [laBrieHue, co3/1aBaeMoe BEHTUIISITOPOM.

10. SABnenue camotsiru. KocBeHHas askekTopHast Tsara. Cxema paboThl IEHTPOOSKHBIX BEHTUIISITOPOB.

11.
12.
13.
14.

[Tpou3BOUTENEHOCTD U K.I1.J. IEHTPOOEKHBIX BEHTWISATOPOB. [[pUHIIUTIBI BBIOOpA BEHTHIIATOPA.
JaBnenue, pa3BuBaeMoe BEHTWISITOpoM. Biusiaue camotsiru. Koadduiment moHOTO 1aBaeHus.
[Tonaya, momHocTh, KI1J] BeHTHIsITOpa. BEIOOP BEHTUIISATOpA TIO 33JaHHBIM TTapaMeTpam.
XapaKkTepUCTUKH. PerynupoBanue LEHTPOOEIKHBIX BEHTWJIATOpPOB. KOHCTpyKTHMBHOE
BBITIOJTHEHHE IICHTPOOCSKHBIX BEHTUIIITOPOB OOIIET0 Ha3HAYCHHUS.



7.4. Onucanue TokasaTejed u KPUTECPHUECB OLCHHBAHHA KOMHGTGHHI/Iﬁ Ha PAa3JIMYHbIX 3TallaX HX (1)0pMI/IpOBaHI/I}I, OIIMCAaHUEC

IMIKaJIbl OICHHUBAHMA.

Taoanua 7
Inanupyemblie pe3yJibTaThl OCBOEHUSI Kpurtepun oueHuBaHus1 pe3yabTATOB 00y4eHUS HaunMenoBanue
KOMIIETeHIINH OLICHOYHOI'0
MmeHee 41 0ay10B 41-60 6a10B 61-80 0aJ110B 81-100 6a110B cpeacraa

(Hey10BJICTBOPUTE/IBHO)

(YA0BJIETBOPHUTEJIBHO)

(xopo1o)

(0OTJINYHO)

OIIK-3 Cnoco0eH 1IeMOHCTPUPOBATh MPUMEHEHHE OCHOBHBIX CLIOCOOOB MOTyYeHHsI, TPeoOpa3oBaHusl, TPAHCIIOPTA U UCTIONB30BaHUS TEIUIOTHI B

TCIIIOTEXHNYC

CKHX YCTAaHOBKaxX U CUCTCMaAXx.

3HaTh: ®parMeHTapHbIE 3HAHUS Henonnele 3HaHuA CdopmupoBanHbIe, CdopmupoBanHbIe
— THIIOBBIE METOIUKH HO coJepaKaliue CUCTEMAaTUYECKUE
TEPMOIMHAMHYCCKUX U OTICIBEHBIC SHaHMA
TUIPOIMHAMUYECKUX PACUETOB IPU npoGexL! 3HAHKA
NPOEKTUPOBAHUU U IKCILIyaTalluu
HarHeTaTeJIed U TEIJIOBBIX
JIBUTATEJIEN, CTaHAAPTHBIE CPEACTBA U
CHUCTEMBI AaBTOMATHU3aLUU
BBIINIOJIHEHUA TEXHUYECKUX PACUETOB;
— OCHOBBEI [IPOBECHUS
DKCIIEPUMEHTOB Ha pa3IudHOrO
TUIIA HArHeTaTrensax U TEIJIOBBIX
JIBUTATEIISIX o 3aJaHHOU
METOJMKE U aHaIU3y PE3yIbTaTOB
c [IPUBJICYCHUEM
COOTBETCTBYIOLIETO
MaTEMAaTHYECKOT 0
YMmeTh: YacTuuHbIE YMEHHUS Henonnsle ymenus YMeHuUsI TOJIHBIE, CdhopmupoBaHHbIe
JIOITyCKaI0TCs V MeHIS
HeOobIIne

— MNPOBOAUTH pAaCYCThI IPUMCHUTCIILHO

OLINOKHU

Bompocsl k
PyOSKHBIM
aTTeCTaIUsIM,
TECTBI, BOIIPOCHI
K MTPaKTHIECKUM
3aHsTusM, PI'P.




K HArHETATEISIM U TETUIOBBIM
IBUTATEIISIM 10 TUIIOBBIM METOIMKAM
C MCIIOJIb30BaHUEM HOPMATHBHOMN
JIOKYMEHTAIIUU ¥ COBPEMEHHBIX
METOJIOB ITOMCKa B 00pabOTKH
uH(pOpMAIIUU C MPUMEHEHHEM
CTaHJAPTHBIX CPEACTB U CUCTEM
aBTOMATHU3AIlUH BBIIOJTHEHUS
TUIPABIMYECKUX PACUCTOB;
MIPOBONTH IKCIIEPUMEHTHI Ha
TEIIOBBIX IBUTATEISIX U
HarHeTaTesiX 1o 3aJaHHONi METOIHUKE
Y aHAJTM3UPOBATh PE3YJILTATHI C
NPUBJICYECHHUEM COOTBETCTBYIOIIETO
MaTEeMaTHYECKOTO armapara.

Baagern:

METOJMKAMHU MPOBEICHUS
TEPMOJIMHAMUYECKUX U
TUAPABIMYECKUX PACUETOB
HarHeTaTele U TEeIIOBBIX
JIBUTATEIICH C NCIOIb30BaHUEM
HOPMATHBHOM JTOKYMEHTAIIUH U
COBPEMEHHBIX METO/IOB MOUCKA U
00paboTKu nHGOpMaUH U
MIPUMEHEHUEM CPEACTB U CUCTEM
aBTOMATH3aIlMH BBIIIOJIHEHUS;
METOINKaMH MIPOBEACHUS
SKCTIIEPUMEHTOB Ha HarHeTaTensx |
TEIJIOBBIX JIBUTATENSAX Pa3IUYHOTO
THIIA.

YacTHuHOE BiIaJcHUE
HaBBIKAMHA

Hecucremaruueckoe
HpI/IMCHeHI/IC HABBIKOB

B
CHCTEMAaTHYeCKOM
[IPUMEHEHNHU
HaBBIKOB
JIOITyCKaIOTCS
MPOOEITBI
3HaHUI

VYcnemrnoe u
CHUCTEMATHYECKOE
MPUMEHEHUE HaBBHIKOB




8. OcobeHHOCTH peau3alui TUCUMILIHHBI 1J151 MHBAJIHU/I0B U JIUIL €

OrpaHu4Y¢HHBbIMHA BO3MOKHOCTAMH 310POBbA

Jlns  ocymiecTBIEHUS NPOLEAYpP TEKYIIero KOHTPOJS YCIIEBa€MOCTH M IPOMEKYTOYHOM
aTTeCTallu OOYYaIOUIMXCS CO3/1aHbl (POHIBI OICHOYHBIX CPEJCTB, aJlaITUPOBAHHBIC JUISI MHBAIUAOB U
JHUIl C OrPAaHMYEHHBIMH BO3MOXKHOCTSIMH 3J0POBBbS M MO3BOJSIONIME OLEHHUTH JOCTIKEHHE HMH
3aIUIAHUPOBAHHBIX B OCHOBHOH 00pa3oBaTENIHON MNpOrpaMMe pe3yiabTaTOB OOYYCHHS H YPOBEHBb
cOPMUPOBAHHOCTH BCEX KOMIICTEHIMH, 3asBICHHBIX B 00pa3oBaTenbHON mporpamme. Dopma
NPOBEACHUST TEKyIeH aTTecTalli s CTYJICHTOB-MHBAJIWAOB YCTAHABIMBACTCS C  Y4ETOM
WHIMBUIYAIBHBIX TCUXO(U3UYECKHX 0COOEeHHOCTeH (YCTHO, MMCbMEHHO Ha Oymare, MUCHMEHHO Ha
KOMITbIOTEpe, B Qopme TecTupoBaHus U T.m.). [lpm TectupoBanum aist cnaOOBHISIIMX CTYAECHTOB
UCTIONIB3YIOTCSL (DOHJIBI OLIEHOYHBIX CPEACTB C YKpYNMHEHHBIM mpudToM. Ha sk3amen mpurmamiaercs
CONPOBOKAAIONINI, KOTOPBIA  OOECIeYnBaeT TEXHUYECKOE COMPOBOXKICHHE cCTynaeHTy. llpum
HEOOXOUMOCTH CTYACHTY-UHBAIUAY MPEIOCTABIISACTCS JOTOTHUTEIBHOE BPEMs ISl TOJITOTOBKH OTBETA
Ha O9Kk3aMmeHe (wiam 3adere). OOydwaromuecss ¢ OrPaHUYEHHBIMH BO3MOXKHOCTSMHU 370pPOBbS U
oOydJaromuecss WHBAJIHIbl OOECIEYMBAIOTCS MEYAaTHBIMU W 3JEKTPOHHBIMU  00pa30BaTEIbHBIMU
pecypcamu (TporpaMmbl, y4eOHBIE TOCOOWS IS CaMOCTOSITEIBHOH paboTel W T.A4.) B (opmax,
aIalTHPOBAHHBIX K OTPAaHHYEHHSIM UX 3/I0POBBS U BOCIIPHTHS HHPOPMAITUH:

1) ISl MTHBAJIUIOB U JIUI] C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMU 3710POBbSI IO 3PEHHI0:

- JUIS CcJembIX: 33/JaHus U1 BBIIOJHEHHWS Ha CEMHUHApaX M MPAaKTUYECKUX 3aHATHUSIX
oopmisiroTcst  penbeHO-TOUCUHBIM mpupTOM bpaiins wiam B BUAE DIEKTPOHHOTO JIOKYMEHTA,
JOCTYITHOTO C TOMOINBI0 KOMITBIOTEPA CO CIIENUAIM3UPOBAHHBIM TPOTPAMMHBIM 00€CIIEUeHUEM IS
CIIETIBIX, JINOO 3aUUTHIBAIOTCS ACCUCTEHTOM; TUCbMEHHBIE 3a/IaHUs BBIMOJIHAIOTCS Ha Oymare penbedHo-
TOYeYHbIM HIpUpTOM bpalas uIM Ha KOMIBIOTEPE CO CHEIMAIM3UPOBAHHBIM MPOrPaMMHBIM
obecriedeHreM JIs CIeNbIX MO0 HAJUKTOBBIBAIOTCS ACCHUCTEHTY; OOYYaroLIUMCS JUIs BBIOJHEHHUS
3aJJaHus TIPU HEOOXOJIUMOCTH TPEIOCTABISICTCS KOMIUIEKT MUCHMEHHBIX NMPHHAUICKHOCTEH M Oymara
IUIE  TUChbMA  pelbeHO-TOYEYHBIM IPUPTOM bpaiiis, KOMIBIOTEp CO CHEIHATN3UPOBAHHBIM
IPOrpaMMHBIM OOecrieyeHHEM ISl CIIETbIX;

- IS c1a0oBUAAIIUX: o0ecreunBaeTCss UHIUBUYyaJIbHOE PAaBHOMEPHOE OCBEIICHHE HE MEHee
300 mrokc; oOywaromMMmcsl JJs  BBINOJIHEHMS 3aJaHusd TpPH  HEOOXOAMMOCTH MPEJOCTaBISAETCS
YBEIIMYHMBAIOIIEE YCTPOWCTBO, BO3MOXKHO TAaK)K€ WCIOIB30BAHNE COOCTBEHHBIX YBEIMUYMBAIOIINX
YCTPOICTB; 3a/JaHusl UI BBIMOJIHEHUS 3a/JaHUi OPOPMIISIOTCS YBEIMYEHHBIM HIPHUPTOM;

2) JUIs. THBAJIUIOB U JIUIL C OTPAaHMYEHHBIMH BO3MOKHOCTSIMH 3/10pPOBBS MO CJIYXY:

- UISl TJIYXUX M CJIa00C/bIIAIIUX: 00eCTIeYMBACTCSl HATMYNE 3BYKOYCHIIMBAIOIICH armapaTypsl
KOJJICKTHBHOTO  TIOJIb30BaHUS, npu  HEoOXOJAWMOCTH o0yJaromuMmcst IIPEIOCTABIISETCS

3BYKOYCHUJIMBArOIIas arrmaparypa HWHIUBUAYAJIIBHOTO IIOJIb30BAaHUA, MNpeaOCTaBIAOTCA  YCIYI'U



CYpJIOTIEPEBOUNKA;

- a8 CJEeNOrJyXux JIOMyCKAaeTCs TPUCYTCTBHE AaCCHCTECHTA, OKAa3bIBAIOIIETO YCIYTH
TU(IOCYpIOTIePEBOUNKA (TOMUMO TpPEOOBAaHUH, BBINMOJIHSAEMBIX COOTBETCTBEHHO [UIS CIETBIX U
TIIyXHX);

3) JUIS JIAI C TSDKENBIMU HApYHICHUSMH pPEYH, TIyXUX, CIA0OCHBIIIANUX JIEKIUA |
CEMHUHAPHI, TPOBOANMBIC B YCTHOU (popMe, TPOBOATCS B MUCHBMEHHOU (opME;

4) JUIS VHBAIAJIOB W JIMII C OTPAHMYEHHBIMU BO3MOXKHOCTSMH 3I0POBbSl, HMEIIINX
HApPYIIEHHSI ONMOPHO-IBUTATEIHLHOIO annapara:

- JUIAd JIMI C HapYIICHUSMHU ONOPHO-JABHTaTEIbHOIO armapara, HapyIICHUSMH JIBUTATEIbHBIX
(GYHKIUH BEpPXHUX KOHEYHOCTEW WM OTCYTCTBHEM BEPXHUX KOHEYHOCTEW: MHCHMEHHBIC 3aJaHMs
BHITIONHSIOTCS. HAa KOMITBIOTEPE CO  CICHUAIM3UPOBAHHBIM IMPOTPAMMHBIM OOECIICUCHUEM WU
HA/IMKTOBBIBAIOTCSl ACCUCTCHTY; BBIMOJIHEHUE 3a/laHuil (TECTOB, KOHTPOJBHBIX padoT), MPOBOAMMEIC B

MUCBEMEHHOM (hopMe, TPOBOAATCA B YCTHOM opMe myTeM oripoca, 6ecebl ¢ 00ydaroumcs.

9. YueOHO-MeTOAUYECKOE U HHPOPMALIMOHHOE O0ecnevyeHre TUCIUIIIUHBI

9.1 JInteparypa

1. | TeruoBbIe MBUTATENM U HATHETATENU [ DIEKTPOHHBIN pecypc]: yueOHnoe mocodue/ C.A. HaymoB [u
np.].— DnekTpoH. TekcToBbie nanubie.— HaymoB C.A., XayctoBa E.B., CaquukoB A.B., CokonoB
B.IO., ®upcona E.B., LIak A.B.Open0Oypr: OpenOyprckuii rocynapctBeHHbI yHuBepcuTeT, bC
ACB, 2015.— 109 c.— Pexxum nocryma: http://www.iprbookshop.ru/61415.html.— 5bC
«IPRbooks»

2. | bacykunckuit C.M. LlenTpoOexHble HarHeTaTe I [ DIEKTPOHHBIN pecypc]: 3a1aHus Ui IPOBEPKU
3HaHu# no pasneny «Hacocweny/ bacykunckuii C.M., bacykunckuit b.M.— DneKTpoH. TEKCTOBbBIE
nanHsle.— Jlnnenk: Jluneuxuit rocynapcTBeHHbIN TexHudeckuil yausepeutet, ObC ACB,
2013.— 20 c.— Pexxum mocryma: http://www.iprbookshop.ru/22947 html.— DBC «IPRbooks»

3. | locTtpoenue auarpaMmbl peXMMOB TEIIO(UKAMOHHONW TYpOUHBI C OTHUM PEryJINpYEMbIM
0TOOpOM [ DIIEKTPOHHBIN pecypc]: METOAUYECKHE YKa3aHUsl K KypCOBOM paboTe MO JUCIUTIIINHE
«TennoBble 1BUTATENN» — DIEKTPOH. TEKCTOBbIE AaHHble.— Jlunenk: Jluneukui
rocynapcTBeHHbIi TexHndeckuii ynusepcurer, 9bC ACB, 2014.— 17 ¢.— Pexum nocryna:
http://www.iprbookshop.ru/55132.html.— 3BC «IPRbooks»

4. | Hepromes JI.I'. Bo3nyxoayBHBIE YCTAHOBKH U CTaHIIMH [ DIEKTPOHHBIN pecypc]: yuedHoe mocooue/
Heprowes JI.I.— OnekTpoH. TekcToBbIE AaHHbIE.— M.: MOCKOBCKUI TOCYAapCTBEHHBIN
CTpOUTENbHBIN yHUBepcUTeT, Aif [Tu Op Menua, O6C ACB, 2015.— 163 ¢.— Pexwum nocryna:
http://lwww.iprbookshop.ru/39649.html.— 3BC «IPRbooks»

5. | JIybkos B.M. OcHOBBI 3KCIITyaTalluy TemjIoMeXxanndeckoro obopynoBanust TOC [D1eKTpOHHBIN
pecypc]: yaednoe nocobue/ JIyoxkos B.U., HoBuukoB C.B.— DneKkTpoH. TEKCTOBBIC JaHHBIE.—
Caparos: Aii [Tu Ap Menua, 2019.— 285 ¢.— Pexwum nmoctymna:
http://www.iprbookshop.ru/82563.html.— 3BC «IPRbooks»

6. | Koctur B.U. DHeproaddexrnBHas paboTa HACOCOB U BEHTHIISATOPOB B CHCTEMAaX TEIUIOCHAOKEHU |
BEHTWISIIIMY [ DNeKTpoHHBIN pecypc]: MoHorpadus/ Koctun B.M.— DnekTpoH. TeKCTOBbIE

nanasle.— HoBocubupck: HoBocuOupckuii rocy1apcTBEHHbIN apXUTEKTYPHO-CTPOUTENbHBIH




yauepcuteT (Cuberpun), 9bC ACB, 2015.— 188 ¢.— Pexwum nocryna:
http://www.iprbookshop.ru/68866.html.— 3BC «IPRbooks»

B) UHTEepHET-pecypcbl
HNutepHer pecypc - WWW.Qstou.ru, smnektponnble Oubmuoteunsie cucteMbl (DBC): «[IPRbooksy,
«KoHcynbranT cryaeHtay, «Ibooksy, «Jlanby.

I) IPOrpaMMHO€E 1 KOMMYHHKAIIMOHHOE o0ecrnieyeHune
Cpencta obecrnieueHusi OCBOCHUSI TUCIUILIAHBI
Pacuernbie komnbsroTepubie mporpammbl: MATHCAD, EXEL.

1. DnexTpOHHBI KOHCIEKT JIEKIMH U DIEKTPOHHO-OOYYAIOUIMH KOMIUIEKC M0 JAUCHUIUINHE
«TemioBble IBUTaTeIN U HArHETATEIIN
2. TecTsl 17151 KOMIIBIOTEPHOTO TECTUPOBAHUS CTYICHTOB

9.2 MeToanuyecKue YKa3aHHUA 110 0CBOCHHIO THCHUILIMHBI (Ipuiokenue)

10. MaTepuaibHO-TeXHHYECKOe o0ecriedeHne JUCIHMILTHHbI

Jlns oOecrniedyeHrss OCBOEHUS JUCLUHUIUIMHBI HEOOXOAMMO Hajuuue y4eOHOH aynuTOopuu, CHaOKEHHOMN
MYJIbTUMEAUHUHBIMU CPEJCTBAMH VIS IPEACTABICHUS IPE3CHTALIMMN JIEKINI U MTOKa3a yu4eOHbIX (PUIEMOB.

Krnacc ¢ mepcoHaIbHBIMH KOMIBIOTEPAMH IS TIPOBEIACHUS NMPAKTHYSCKUX 3aHATHH U BHPTYaTbHBIX
J1a00paTOPHBIX padoT.

VYueOubie aynutopun kadeapsl "Temnorexnuka u rugpasnuka”’ B 'YK ITHTY — Ne 4-20, Ne4-45, Ne4-
47 m Ne4-49, cHaOxeHHble MYJbTUMEIUMHBIMU CPEJICTBAMU JJISl NMPEACTABICHUS Npe3eHTalull U
MoKa3a y4eOHbIX (PMITBMOB

11. lono/iHeHns1 U MI3MEHEHHs B pa0oueil mporpaMMe Ha y4eOHBbI 1o

JlomonHeHUsT ¥ W3MEHEHUsT B padoune MpOrpaMMbl BHOCSTCS €XKETOJAHO Iepea HauajioM HOBOTO
yuebHoro roga mo ¢opme. M3MmeHeHUs DOMKHBI OPOPMIIATHCA JOKYMEHTATbHO U BHOCSTCS BO BCE
YUTEHHBIE IK3EMIUISPBI.

[Iporpamma cocrtaBiena B cooTBeTcTBUU ¢ TpeboBanusiMu DPI'OC u ¢ ydeToM peKOMEHIAlui o
HanpasiyieHuto noarotoBku 13.03.01 «TemnosHepreTuka v TEMIOTEXHUKAY.

TenJioBble ABUIaTe/J M U HarHeTaTeu (Hanmuyue obopyaoBanus u TCO)

1 JlaGopatopHsiii komiuieke "Temmonepenada npu kouBeknuu 1 06yse" TITK-010-9JIP-01
(9 mabopaTopHbIX paboT)

2 YuebHo-mabopaTopHbIi KOMITIEKC «TermIo0OMeHHUKI
(4 mabopaTopHBIX pabOTHI)

3 BupTtyanbHbiil mporpaMMHBIi 1abopatopHbliil komiieke "TermnorexHuka"
(6 maGopaTopHBIX paboT)

4 BuptyanbHbiil yueOHbIN KoMIUIEKC «TerioBbie 2IEKTPOCTAHIIUN

Kommexke pEeaAHa3sHAYCH JJId UCCICIOBAHNA IPOLICCCOB HaCTpOﬁKI/I 1 HAJIAAKH CUCTEM TEIJIOBOM
QJICKTPOCTAHIIHH, & TAKKE KOHTPOJIA 1 MOHUTOPUHI'a COCTOAHUSA DJICMCHTOB CUCTEM BO BPEMS UX pa6OTBI u
JIEMOHCTpAIINH BIMSHUS U3MEHEHUS TapaMeTPOB JIEMEHTOB. [Iporpamma cofep uT rpaduaeckyro
nH(popManuio, N300pa’keHNsi MOHUTOPOB, TAHEJIW YIPABJICHUS M COOOIICHHUS aBapUITHONM CHTHAIM3AINN



http://www.gstou.ru/

AQHAJIIOTMYHBIE PEATTbHBIM.
B cocraB BxoquT:

1. TlepcoHanbHBIN KOMIBIOTEP, MOHUTOP, KJIIaBHATYpa, MBIIIIb.

2. IlpexycTaHOBIIEHHOE CIICITHATM3UPOBAHHOE ITPOTPAMMHOE 0OecTiedeHne

KoMmiiekT miiakaToB 560x800 mm, N300paxeHne HaHECEHO HA MJIACTHKOBYIO OCHOBY TOJIIIMHOM 4 MM
u pazmepoM 560x800 mm. M300paxenue obiasaeT BOJOCTOMKMME cBoWCTBaMU. Kaxkaplii 1iakat uMeet
9JIEMEHTHI KPEIJICHUS K CTEHE.

5.1

Tennosie anekTpudeckue ctaniuu (16 mr.)

5.2

«Temnomaccoodmen» (16 mir.)

5.3

TypOuHbI 1 000pyOBaHUE TETUIOBBIX CTaHIMK (16 1IT.)

3.]1€KTp0HH]>Ie IJIAKATBI [leMOHCTpaIMOHHBIE KOMIUIEKCH HA 6a3e MyJIbTUMEANA-IIPOEKTOPa (KOMIUIEKT
ANEKTPOHHBIX MakaToB Ha CD, mynsTumeaua-nmpoekrop BENQ, HoyTOyK, axpan 1,5x1,5 m):):

TemomaccooOmeH (122 mr.)

o

TypOuns! TeruoBbIX cTaHiui (21 1wT.)

Ilpe3enTanumn:

Termmonepenaya

TenoBrle 1 aTOMHEIC OJICKTPOCTAaHIUU

Bunel, coctaB 1 Ha3HaueHHE TypOWH TETUIOBBIX CTAHITUI

[TapoBble 1 ra3oBble TyYpOMHBI U KX OCOOCHHOCTH.

Kommpeccopsl. Kitaccuukanusi o npuHIUNy ACHCTBHSL.

I{eHTpoOE)KHBIE KOMIIPECCOPHI.

OceBble 1 pOTOpHBIE KoMIpeccopa. KOHCTpyKIIMU KOMIIPECCOPOB

KOaneccopH CcO CBO60,I(HO ABVOKYHIUMUCS HOPHIHAMMU. KOMHpCCCOpHHe YCTAHOBKH.

OO |NO 01 BWIN|F

OCHOBHBIE mapaMCTpbl HACOCOB L[eHTpO6e)KHLIe HacCOCHI.

=
o

XapakTepUCTUKH LIEHTPOOEIKHBIX HACOCOB.

-
-

I{enTpo6eKHbIE BEHTUIISTOPBIL.

Buaeopuabmbl:

- [Ipuniun paboTe! KOTIA;

- [TapoBoii koren;

- [TapoBbie TYpOHHBI;

- [[mams ropenku;

- KopoTkoe 3ambIkanue;

- TennooOMeHHUKH;

- Posxwur xoTia;

- 'pagupHuy;

- [Tpunnun paboTsl Hacoca

- [IpuHIun paboTel 1EHTPOOEKHOTO HACOCa,

- MHorocryneHuarsiii Hacoc;

- Hacoc IIHC-1.

- Xabaposckas TOLI;

- Psazanckas 'POC

- SKCHHyaTaI_II/IH 9HEPTO 6J'IOKOB;

- [lpunuun paboTsl ABIMOCOCA;

- JIBi>xeHne )KuIKoCTH B pabodyem KoJiece;




MeToauueckue YKazaHusd M0 OCBOCHUIO JUCHHUIIJIMHBI

«TenyioBble ABUTATEJIH U HATHETATEJN»

1. Meroauyeckue yKa3aHusl JJisi OOyYAKOIIMXCS MO IJIAHUPOBAHUIO W OPraHM3AIUU
BpeMeHH, He00X0AMMOrO0 /IJIsl 0CBOEHUSI TUCIUIIMHBI.

N3yueHne pekoMeHayeTcs HauaTh ¢ O3HAKOMJIEHHUs ¢ pabouell NporpaMMoi JAUCUUILIMHBI, €€
CTPYKTYpPOHl M coJep:KaHHeM pa3/ienoB (MoOIysei), (OHIOM OIICHOYHBIX CPEJCTB, O3HAKOMHTBHCS C
y4eOHO-METOIUYECKUM 1 UH()OPMAIIIOHHBIM 00€CTI€YeHNEM TUCIIUITIINHBI.

Jucuummna «TeroBsle ABUTaTeNd U HarHETaTeIN» COCTOUT U3 16 CBSI3aHHBIX MEXIy COO0I0
TeM, 00eCeunBalOIIMX M10C/IEA0BATEIbHOE U3yUCHHE MaTepHalla.

OOyuenue mno puciumuimHe «TeruioBble ABUraTeNd ¥ HArHETaTEIN» OCYIIECTBIISCTCS B
clleAyouMx Gpopmax:

1. AyauropHble 3aHATHS (JCKIUHU, TPAKTHYCCKHUE/CEMHUHAPCKUE 3aHSATHS).

2. CamocrosrenbHas paboTra cTyaeHTa (IOArOTOBKA K  JIGKUMAM, [PaKTHYECKUM/
OPAKTUYECKUM 3aHSTHSIM, TecTam/pedeparam/IoKiaiaMm/cce, U UHBIM (opMaM MHCHbMEHHBIX PadoT,
BBINOJIHEHHE aHAJIN3a KEHCOB, MHIUBUIyalIbHAsI KOHCYJIbTALUS C MIPETIOAaBATEIIEM).

3. VUntepakTuBHble (DOpPMBI IpPOBEAEHUS 3aHATUH  (KOJJIOKBUYM, JIEKLIMSA-AUCKYCCHS,
TPYIIIOBOE pelIeHue Keiica u 1p.(hopMel).

VYuebHblil MaTepuan CTpyKTypUpOBaH U U3Y4YE€HUE AUCLHUIUIMHBI IPOU3BOIUTCS BTEMATHYECKON
MOCJIEI0BATENbHOCTA. KaXoMy HpakTHYeCKOMy/ CEMHUHAPCKOMY 3aHSTHIO W CaMOCTOATEIBHOMY
U3YyYEHHIO MaTepuasia MpeallecTBYeT JIeKIMs o AaHHoW Teme. OOydaromuecs caMOCTOSATENbHO
IPOBOJAT MPEIBAPUTENFHYIO TIOATOTOBKY K 3aHATHIO, IPHHUMAIOT aKTUBHOE U TBOPYECKOE YJacTHE B
00CYX/IEHUN TEOPETHUUYECKUX BOIPOCOB, pazbope MNpoOIEMHBIX CHUTyallMd M IOUCKOB MyTell MX
pemeHusi. MHorume mpoOieMbl, H3ydaeMble B Kypce, HOCAT JMCKYCCHOHHBIH XapakTep, 4TO
npernonaraeT MHTEPaKTUBHBIN XapakTep NPOBEICHHs 3aHATHI Ha KOHKPETHBIX MpUMepax.

Ornucanue mociieI0BaTeIbHOCTH IEHCTBUM 00y4aroerocs:

[Ipu wu3ydyeHum Kypca cielyeT BHHUMATENIbHO CIyllaTb M KOHCIIEKTUPOBaTb MaTepHal,
U3JaraeMplii Ha AayAMTOPHBIX 3aHATUAX. /I ero NOHMMaHMS W KA4YeCTBEHHOTO YCBOCHUS
pPEKOMEHIyeTCsl ClIeAYIoNIas 0Ce10BaTeNbHOCTb JeHCTBUI:

1. Tlocne oOkoHYaHUS Y4YEOHBIX 3aHATUH JUIA 3aKPEIUICHUS MaTephalia IMPOCMOTPETh H
0o0ayMaTh TEKCT JIEKLMH, MPOCITyIIaHHON CerojHs, pa3o0paTb paccMoTpeHHble mpumepsl (10 — 15

2. IIpy mOAroTOBKE K JIEKIMM CIEAYIOIEro JHS MOBTOPUTh TEKCT HpPEIbLAYINEH JEeKIHH,
HOAyMaTh O TOM, Kakasi MOKeT ObITh ciieayromas tema (10 - 15 munyT).

3. B teuenue Henenu BbIOpaTh BpeMs Ui paOoThl ¢ auTeparypoil B Ombmuoreke (mo 1
qacy).

4. Ilpr MOATOTOBKE K MPAKTHYECKOMY/ CEMUHAPCKOMY 3aHSTHIO TIOBTOPUTH OCHOBHBIE TTOHSTHUS
0 TeMe, U3YYUTh NpUMEpHl. Pelas KOHKPETHYIO CUTYyallUIO, - MPEABAPUTENBHO MOHAThH, KaKOH
TEOPETUYECKUI Marepuan HYXXHO HCHOJb30BaTh. HaMeTuTh miaH peuieHus, MmomnpoOoBaTh Ha €ro
OCHOBE pPelnTh | - 2 mpakTU4YecKue CUTyauuu (J1ad.paboTsl).

2. Meroaguyeckue yKazaHHus 110 padoTe 00y4aommXxcsi BO BpeMsi IPOBeACHHUS JTEeKIUH.

Jlekiuu  fmaroT  OOy4arOMIMMCS ~ CUCTEMAaTHU3UWPOBAaHHBIE  3HAHUS 1O  JIUCIMILUIMHE,
KOHLOCHTPUPYIOT HMX BHHMAaHHE Ha HauboJiee CHOXKHBIX M Ba)KHBIX BoIIpocax. HGKHI/II/I 00BIYHO
U3J1aratoTcsl B TPAIULMOHHOM HIIM B MpoOieMHOM cTuiie. /i cTyJeHTOB B OOJIBIIMHCTBE CIy4yacB B
npobiieMHoM cTuiie. [IpoGieMHbI CTHIIb MO3BOJSIET CTUMYJIHMPOBATh AKTUBHYIO IO3HABATENIbHYIO
JeSITeIbHOCTh O0YYaIOUUXCS U WX MHTEpEC K JUCIHILIMHE, (HOPMUPOBATH TBOPUECKOE MBIIIJICHHUE,
an/I6eraT1) K IMMPOTHUBOIIOCTABJICHUAM U CPaBHCHUAM, JCJIAaTh O606HICHI/I$I, AKTUBU3HUPOBATH BHUMAHHC
00yYaroImuxcst MyTeM MOCTaHOBKU MPOOJIEMHBIX BOIIPOCOB, MOOIIPSTH JUCKYCCHIO.

Bo BpeMs JEKIMOHHBIX 3aHATUH PEKOMEHAYETCs BECTH KOHCIEKTUPOBaHHE Y4eOHOTo
MaTepuaia, oopamiarb BHUMaHHe Ha (POPMYIMPOBKH U KaTETOPUH, PACKPBIBAIOIIME CYTh TOTO MU
MHOTO SIBJIEHUS, WJIN TIPOLIECCOB, BBIBOJBI U IPAKTUUECKUE PEKOMEHIALINH.



KoHcnekT nexknuu sydie Nmoapa3fensiTh Ha MYHKTHI, COOMI0Aas KPAcHYIO CTPOKY. DTOMY B
0010l cTeneHn OynyT CocOOCTBOBATH BOMPOCHI ITUIaHA JICKIMH, MPEII0KEHHBIE TPETIOAaBATEISIM.
Cnenyer oOpamath BHUMaHHE Ha aKIIEHTBHI, BBIBOJbI, KOTOpbIE JENaeT MpenojaBareib, OTMeuas
Han0oJiee Ba)KHbIE MOMEHTHI B JICKIIMOHHOM MaTepHajie 3aMeuaHusIMU
«BAYXKHOY, «XOPOILIO 3alIOMHHUTH» M T.N. MOXKHO JI€1aTh 3TO U C MOMOIIBIO PA3HOIBETHBIX MapKepOB
WIN py4eK, TOAUYEPKHUBAst TEPMUHBI U OIPEICIICHHS.

I{enecoobpa3Ho pa3paboTaTh COOCTBEHHYIO CUCTEMY COKpaIlleHHWH, aOOpeBHATyp M CUMBOJIOB.
OpHako mpu nanbHeel padboTe ¢ KOHCIEKTOM CUMBOJIBI JIy4Ille 3aMEHUTh OOBIYHBIMU CIIOBAMH JIJIS
OBICTPOrO 3pUTEILHOTO BOCIPUITHS TEKCTA.

Paborass Hajg KOHCHEKTOM JIEKIMH, HEOOXOAMMO HCIONB30BaThb HE TOJIBKO OCHOBHYIO
JUTEpaTypy, HO U Ty JHUTEpaATypy, KOTOPYIO AOMOJHUTEIBHO PEKOMEHI0BAN MpernoaaBatenb. IMeHHo
Takasi cepbe3Has, KpOIOTiuBas padoTa C JEKIMOHHBIM MaTepHAIOM MO3BOJHUT TIyOOKO OBIANETh
TEOPETUUYECKUM MaTEPHATIOM.

Temaruka nekuuil gaercs B paboueil mporpaMme JIUCHUIUIMHBIL.

3. MeTtoanyeckue yKa3aHus o0yyawmmmest no NMOATr0TOBKE K
NPAKTHYeCKUM/CEMHHAPCKUM 3aHATUSM.

Ha npakTuyeckux/ceMUHApCKUX 3aHSATHSAX NMPUBETCTBYETCS aKTHBHOE y4acTHE B OOCYKICHHUH
KOHKPETHBIX CHUTYallMid, CIOCOOHOCTh Ha OCHOBE TIOJYYEHHBIX 3HAaHUM HaXOAWUTh Hamboiee
3¢ (deKkTUBHBIE pelIeHUs MOCTABIECHHBIX NPOOJIeM, YMETh HAXOJUTh TMOJE3HBIH OMOTHUTEIbHBIN
MaTepHal 1o TEMaTHKEe CEMUHAPCKUX 3aHATHM.

CryneHTy peKOMEHIyeTcs CAeyIoIIasi cXemMa MOArOTOBKH K CEMUHAPCKOMY 3aHSTHIO:

1. O3HakoMJIeHHE C IIJJAHOM MHPAKTHYECKOT'O/CEMHHAPCKOTO 3aHATHS, KOTOPBIA OTpaKaer
COJIep>KaHUEIIPEITIOKEHHOM TEMBI,

2. [TpopaboTaTh KOHCIIEKT JICKIIHIA,

3. [IpounTath OCHOBHYIO U JOTIOJTHUTEIBHYIO JTUTEPATYPY.

B npouecce moaroToBKH K MPaKTHYECKUM 3aHATHIM, HEOOXOAMMO 00paTuTh 0COO0E BHUMaHHE
HAa  CaMOCTOSITEIbHOE  HM3yuyeHHE  PEKOMEHJOBaHHOW  nuTepaTypel. [lpm  Bcelt  monHOTe
KOHCIIEKTUPOBAHUS JICKIIMH B HE HEBO3MOKHO M3JIOKHTH BECh MaTepHall M3-3a JUMHUTA ayIUTOPHBIX
yacoB. [losromy camocrositenbHas paboTa ¢ yuyeOHMKamMH, Y4eOHBIMU MOCOOMSIMH, HAYYHOH,
CIPaBOYHOMN JIMTEpPaATYpOl, MaTepualaMy NMEPUOJNYECKUX M3/aHui U VIHTepHeTa sBiiseTcs Haubosee
3¢ ()EeKTUBHBIM  METOJOM  IMOJIYY€HHS  JOIMOJHUTENbHBIX  3HAHWM, TIO3BOJIAET 3HAYUTEIHHO
aKTHUBU3MPOBATh MPOLIECC OBJIaJACHHUS HHPOpPMAIMEl, COocOOCTBYyeT 0OoJiee TIIyOOKOMY YCBOCHHIO
U3y4yaeMoro marepuana, (popMupyeT y CTYACHTOB OTHOILIEHHE K KOHKpeTHOW mpolieme. Bce HOBBIE
MOHATHS TI0 M3ydaeMod TeMe HEeoOXOIWMO BBIYYHTh HAaW3yCTh M BHECTH B TJIOCCApUi, KOTOPBIN
1es1ecoo0pa3Ho BECTH € CAaMOr'0 Havaja U3y4eHHus Kypca;

4. OTBETUTH Ha BOMPOCHI IIJIaHA IPAKTUYECKOTO/CEMUHAPCKOTO 3aHSTHS;

5. BBITIOJIHUTE JOMaIlIHEE 3aaHuE;

6. [IpopaGoTath TECTOBBIE 3aJaHUS U 33]]a4H;

7. Ilpu 3atpyaHeHUsIX cHOPMYIUPOBATH BOIPOCHI K MIPETOAABATEIIIO.

Pesynbrat Takoit paboThl JOJKEH MPOSIBUTHCS B CTOCOOHOCTH CTYJIEHTa CBOOOJHO OTBETUTH HA
TEOPETUYECKHE BOMPOCHl MPAKTHKyMa, BBICTYNAaTh W YYaCTBOBAaTh B KOJUIGKTMBHOM OOCYKIECHUU
BOIIPOCOB HM3Y4aeMOW TEMbI, MPABUIBLHO BBINOIHATh TMPAKTUYECKHE 3aJaHUs W WHBIE 3aJIaHus,
KOTOpBIE JAOTCS B (JOHJIE OLEHOYHBIX CPEJCTB AUCUUTLIHNHBL.

3. Meroanyeckue yKa3zaHus 00y4almmMcs 10 OPraHu3aluy CaMOCTOATe/IbHON padoThl.

Ilenp opraHuzanuyu CcaMOCTOSTENbHOM paboThl Mo aucuuIviiHe «TemyoBele OBUTATENH U
HarHeTaTelIn» - 3TO yrIIyOJeHHe U paclliupeHne 3HaHUi B 001aCTH KOHCTPYKIUI, pacyeToB TEIIOBBIX
JIBUTaTeneil W HarHerareneil; (QopMmupoBaHHME HaBbIKAa U HMHTEpeca K CaMOCTOSTEIbHOM
[IO3HABATEJILHOU JEATEIbHOCTH.

CamocrosTenbHas padoTa 00yJaronuxcs ABISETCS BaXKHEHUIIIMM BUJIOM OCBOECHMSI COACPHKAHUS
JUCLUTUIMHBL, TIOATOTOBKH K MPAKTHYECKUM 3aHATHIM M K KOHTpoJbHOU paboTe. Croaa ke OTHOCATCA
U CaMOCTOATENIBHOE YIiayOlleHHOoe u3ydeHue TeM jaucuumuimHbl.  CamoctosrensHas palorta
npeCTaBiIsieT co0OW MOCTOSHHO JEHCTBYIONIYIO CHUCTEMY, OCHOBY 00pa3oBaTelbHOIO Ipolecca U
HOCHUT MCCIIEIOBAaTEIbCKUI XapakTep, 4TO IMOCIYKUT B OyIylleM OCHOBaHUEM Ui HalHCAHUS
BBIITYCKHON KBaTM(PUKAIIMOHHOM paboThl, MPAKTUYECKOTO IPUMEHEHHUS TOTYYEHHBIX 3HAaHHUH.



Opranuzaiys caMoCTOSITENTbHON paboThl 00yUaIOIINXCsS OPUEHTUPYETCS HAa aKTUBHBIE METOIbI
OBJIAJICHUS] 3HAHUSMH, PA3BUTHE TBOPUYECKUX CIOCOOHOCTEH, mepexoj OT TMOTOYHOTO K
WMHAUBUAYAIN3UPOBAHHOMY 00YYEHHIO, C YUETOM MOTPeOHOCTEN U BO3MOXKHOCTEHN JINYHOCTH.

[IpaBuiibHAsE OpraHu3alus CaMOCTOSATEIbHBIX YYEOHBIX 3aHSATHUH, HMX CHCTEMaTHYHOCTD,
1enecoo0pasHoe IJIaHUpPOBaHHE pabodyero BPEMEHU IMO3BOJISIET CTYAEHTaM pa3BUBaTb YMEHUS U
HABBIKM B YCBOCHUHM M CHUCTEMATH3aIlUU MPUOOpPETaeMBIX 3HAHHM, 00eCIeYnBaTh BHICOKUH YPOBCHD
yCIIEBAEMOCTH B TIEPUO/1 00YUEHHUS], TOJYYUTh HABBIKM MOBBIIICHHS MPOPECCUOHATIBHOTO YPOBHSI.

[logroToBka K MPaKTUYECKOMY 3aHSTHIO BKJIIOYACT, KPOME MPOpabOTKM KOHCIEKTa H
Ipe3eHTAlluU JICKI[UH, MOMCK JUTEpaTyphl (M0 PEKOMEHJIOBAaHHBIM CIHCKAM M CaMOCTOSITENIBHO),
MOJATOTOBKY 3aroTOBOK Ui BBICTYIJICHHMH IO BOIpPOCaM, BBIHOCUMBIM [UJIsi OOCYXIEHHUS IO
KOHKpPETHOW TeMe. Takue 3aroToBKM MOTYT BKJIIOYATh ITUTATHI, (DaKThI, COMOCTABICHUE PA3TUIHBIX
no3uluii, coOcTBeHHBIE MbIcAH. Ecnu mnpobrema 3aMHTEpecoBajga 00YyYaroIIEerocs, OH MOXET
MOJITOTOBUTH pedepar U BHICTYIIUTh C HUM Ha MPaKTHYECKOM 3aHsATUU. [IpakTudeckoe 3aHATHE - ITO,
Npekae BCEro, AMCKyccHs, OOCYXIeHHE KOHKPETHOM CHUTyallud, TO €CThb IpEAINoJiaraeT yMEHHE
BHHUMATEJIbHO CIIyIIaTh WIEHOB MaJIOM TPYIIBI M MOJEPATOpa, a TaKKe CTapaThCsl BBICKA3aThb CBOE
MHEHHE, BBICKA3bIBaTh COOCTBEHHBIE UJIEU U MPEUIOKEHUS, YTOUHITh U 33[]aBaTh BOMPOCH KOJIEram
10 00CYX/ICHUIO.

[Ipu moAroToBKEe K KOHTPOJIBHOM paboTe OOYy4YaromMMCsS JODKEH IMOBTOPATH IMPOWICHHBIN
MaTtepral B CTPOIOM COOTBETCTBHM C Yy4eOHOW NpPOTrpaMMOid, HCHOJIB3ySd KOHCIEKT JIEKIUH U
JIUTEepaTypy, PEKOMEHIOBaHHYIO mpernoaaBareneM. [Ipm HEOOXOAMMOCTH MOXXHO OOpaTUTHCS 3a
KOHCYJIbTallUe U METOIMYECKONW MOMOULIBIO K IIPEI01aBaATENIO.

CamocTosiTenbHas paboTa peanusyercs:

— HETOCPEACTBEHHO B MPOIECCE ayIUTOPHBIX 3aHATHH - HA JICKIMIX, TPAKTUUECKUX 3aHATHSAX;

— B KOHTaKTe C IpernojaBaTelieM BHE PaMOK PACIHMCAHUS - HA KOHCYIbTAlUAX MO Y4eOHBIM
BOIIPOCAaM, B XOJ€ TBOPYECKUX KOHTAKTOB, MPU JUKBUAAIMHN 33J0JDKEHHOCTEH, MPU BBIMOJIHEHUU
WHAVBUAYAIbHBIX 3a/1aHUH U T.1.

- B OuOmmoteke, 1goma, Ha Kadeape TPHU BHINOTHCHHH OOydJalOIUMCS YyYeOHBIX U
MPAKTUYECKUX 3a7au.

Bunst CPC u kputepuu o1ieHOK
(mo 6amnbHO-periTunroBoil cucreme ' THTY, CPC ouenuBaercs B 15 6anioB)
Pedepar
Jloxmazg
Occe
VYyacTue B MEpOnpuaTHsIX

el N S

Tembl ansi camMoOCTOSITENbHON pabOThl MpOMUCaHbl B pabouell mporpamMme JTUCHUTUIMHEIL.
O} PeKTUBHBIM CPEICTBOM OCYIIECTBICHUS OOYYAIOUIUMCS CaMOCTOATEIbHONW pPalOTHI SBISIETCS
AJIEKTPOHHAs HH()OPMAITMOHHO-00pa3oBaTeNIbHAS Cpe/la YHUBEPCUTETA, KOTOpasi 00eCredrnBaeT JOCTYII
K Yy4eOHBIM IIJJaHaM, paboyuM TMporpaMMaM AUCHUILIUH (MOIyneil), NpPaKkTHK, K H3TaHUIM
AJICKTPOHHBIX OMOIMOTEUHBIX CHCTEM.
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