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1. Hear u 3axa4v AMCHUIJIMHBI:

OcHoBHas neab Kypca: «TermoBble ABUraTeay U HarHETaTeIn» ABJseTCS (OPMHUPOBAHUE Y CTYJACHTOB
HEOOXOMMMBIX 3HAHWM KOHCTPYKIIMM, PacdyeToB TEIUIOBBIX JBHUTaTe]Cii W HarHeTaTelei, a Takxke
BbIpaOOTKa YMEHMS HAJEKHOW OSKCIUTyaTallud 3TOro oOOpYyHOBaHMS, HM3y4YEHHE METOIOB pacyera,
MPOCKTUPOBAHMS W OKCIUTyaTalluk  JABUTAarelied M HarHerareneil. M3ydeHHE TEOPETHUECKUX H
TEXHUYECKUX OCHOB Pa0OTHI PA3IMYHOIO THIIA HAarHETaTenel (HaCoCOB, BeHTUIIATOPOB, KOMIIPECCOPOB) U
TEIJIOBBIX JIBUTaTeNei (IapoBBIX W Ta30BBIX TypOWH, BUTaTEIe BHYTPEHHETO M BHEIIHETO CrOpaHusi),
UCTIOJIb3YEMbIX B TEIJIO3HEPreTUYECKO 0Tpaciu, 0COOEHHOCTEH X IKCILUTyaTalluu, IPUHLUIIOB BEIOOpa
TUIIOB MAIIWH JIJI1 KOHKPETHBIX YHEPTETUICCKUX CUCTEM, 00€CTIEUNBAIOIINX BBHICOKYIO A((HEKTUBHOCTD U
HA/IS)KHOCTH pa0OThI YCTAHOBOK.

3agayd  JMCUMIUIMHBI:  3HAKOMCTBO  OOyYarOIIMXCSA  OCHOBHBIM  TEPMOJWHAMHYECKUM  H
ra3oJnHAMHNYCCKUM HpI/IHLII/IHaMI/I pa6OTBI HaCoCOB, KOMHpeCCOpOB, BCHTI/IJIHTOPOB, HapOBLIX " ra30BbIX
TypOWH W YCTaHOBOK, JIBUTaTeJIe BHYTPEHHETO M BHEIIHETO cropanus. OOydeHHe METolaM aHaiu3a
OCO6CHHOCTCﬁ pa60q1/1x XapaKTepI/ICTI/IK HarHeTaTeneﬁ " TCIIJIOBBIX ,Z[BPIF&TCJ'ICfI 1 OIICHKA UX BIIMAHUWSA HaA
3((PEeKTUBHOCTD TEIIOPHEPTeTHUYECKUX cucTeM. OCBOCHHS CTYIEHTaMH METOJIOB pacueTa OCHOBHOTO
000pyIOBaHUs U TPAaBUIIAM €T0 SKCIUTyaTallii U PEMOHTA.

2. MecTo 1MCUMIIIMHBI B CTPYKTYpPe 00pa30BaTe/IbHOM MPOTrPaMMbl

VYuebnaa gucruminHa « TemnoBble OBUTATeNd W HAUHETATEIN» SBISIETCA 00s3aTelIbHON JUCIUILIAHON
yacTu (popMupyeMoil ydacTHHKaMU 0Opa30BaTeNbHBIX OTHOIICHUH B yueOHOM 1uiaHe OIl HampaBieHus
13.03.01 «TemnosHepreTuka U TEIJIOTEXHUKA» MU MPEAyCMOTpEHa AJIs U3ydeHMs B 6 ceMecTpe Kypca,
OasupyeTcsl Ha 3HAaHUKM OOLIETEXHUYECKUX U CHELHANbHBIX JUCHUIUINH: « XUMUM», «Dusukay, «Bpicias
Matemarukay, «[Ipuknagnas mexanukay, « TexHuueckas TepMOIMHAMUKaY, «[ uaporazonuHaMuKa.

3. Ilepevyenb MJIaHMPyeMbIX Pe3yJbTATOB O0y4YeHHUs] MO AMCUMILUIMHE (MOAYJIK), COOTHECEHHBIX C

HHAUKATOPAMHU TO0CTHKCHUS KOMIIETEHIHIA.



Taoauna 1

Kon mo ®I'OC

HNHanKaTopbl 10CTHKEHHS

IInanupyemble pe3ybTaThl 00yyeHus 1o AucuuiinHe (3YB)

O6menpodeccnoHalbHbIe

OIIK-3 Cnocoben
JIEMOHCTPUPOBATH IPUMEHEHHE
OCHOBHBIX CITOCOOOB TOTY4EHUS,
npeoOpa3oBaHysl, TPAHCIIOPTA U
WCTIOJIb30BaHMSI TEIUIOTHI B
TETJIOTEXHUYECKUX YCTAaHOBKaX M
cucTeMax.

OIIK-3.1. JlemoHCTpuUpyeT NOHHMaHHUE

OCHOBHBIX 3aKOHOB JIBMIKEHHS JKHJIKOCTH
M rasa;

OIIK-3.2. IIpumeHseT 3HaHUS OCHOB
TUJIPOTa30/IMHAMUKH JJI PaCUETOB
TEIUIOTEXHUYECKUX YCTAHOBOK U CUCTEM;
OIIK-3.3. Ucnons3yeT 3HaHUE

TETI0(U3NIECKUX CBOMCTB pabounx Tel
IIPU pacyeTax TEIIOTeXHUYECKHX
YCTaHOBOK U CHCTEM;

OIIK-3.4. JIleMoHCTpUpPYET IOHUMaHHE
OCHOBHBIX 3aKOHOB TEPMOIMHAMUKH U
TEPMOJUHAMUYECKIX COOTHOILICHHIA;
OIIK-3.5. IIpumeHseT 3HaHUS OCHOB

TEPMOAMHAMUKH ISl pACUETOB
TEPMOJUHAMUYECKHUX MPOLIECCOB, LIUKIIOB
M UX TTOKa3areJeit;

OIIK-3.6. /IleMoHCTpUpPYET NIOHUMAHKE

OCHOBHBIX 3aKOHOB U CIIOCOOOB nepeHoca
TCIIJIOTHI U MACCHhI;

OIIK-3.7. IlpumeHsieT 3HaHUS OCHOB

TEIIIOMAacCOOOMEHA B TEIUTOTEXHUYECKUX
yCTaHOBKaX.

3HATDL:

THUIIOBBIC MCTOAUKU TCPMOAUHAMUYICCKUX U THAPOAUHAMUYICCKUX

pacyeToB IPHU MTPOEKTUPOBAHUY U IKCILTyaTallUl HAarHETATENEN U
TEIJIOBBIX JBUTATENIeH, CTaHJaPTHBIEC CPEICTBA U CUCTEMBI
ABTOMATHU3ALIMU BBIIIOJIHEHUS TEXHUYECKUX PACUETOB;

OCHOBBI TPOBCACHU A SKCIICPUMCHTOB HAa Pa3JIMYHOI'O TUIIA

HarHeTaTelsIX U TEIUIOBBIX JBUTATENSAX M0 3a/IaHHOM METOJIUKE U
aHaJIU3y pe3yJIbTaToB C MPUBJICYECHHUEM COOTBETCTBYIOIIETO
MaTEMaTU4ECKOTI0 arnmapara.

YMmerh:

IMPOBOJAUTH PACUCTBI MPUMCHUTCIIBHO K HArHETATCJIAM U

TETUIOBBIM JIBUTATENISIM IO TUTIOBBIM METOINKAM C
HUCITOJIB30BaAHHUEM HOpMaTHBHOﬁ JOKYMCHTAIIMU U COBPCMCHHBIX
METOJIOB TTOMCKA U 00pabOTKH HH(POPMAIIUK C TTPUMEHEHUEM
CTaHAAPTHBIX CPEACTB U CUCTEM aBTOMATU3alIUU BBITIOJIHCHUSA
THIPABIMYECKUX PACUETOB;

IMPOBOJAUTH SKCIICPUMCHTBI Ha TCIIJIOBBIX ABUIAaTCIAX U

Har"ueTarciisax 1o SaHaHHOfI MCTOAUKE U aHAJIU3UPOBATh
PE3YJIbTAThI C IIPUBJIICYCHHUEM COOTBCTCTBYIOICTO
MaTeMaTH4C€CKOro arrapara.

Baanern:

MCTOAUKAMHU NPOBCACHUA TCPMOJAUHAMUYCCKUX U

THAPABINYCCKUX pacd€TOB HarHeTaTrelIei M TEeIIOBBIX I[BPIFaTeJ'Ieﬁ
C UCIIOJIb30BAHUEM HOpMaTHBHOﬁ JOKYMCHTAIIWKU N COBPEMCHHBIX




METOJIOB MOMCKa U 00pabOTKH HH(OpMAIMK U TIPUMEHEHUEM
CPEIICTB U CHCTEM aBTOMATH3aIlUH BHITOIHEHNUS;

— MCTOAHMKaMHU IMPOBEACHHA SKCIICPHUMEHTOB Ha HArHCTATCIIAX U

TCIJIOBBIX JBUI'ATCJIAX pa3JIMYHOIO THIIA.




4. O0beM TMCUMILIMHBI U BUbI YU4eOHOIl padoThI

Taoauna 2
Bcero CemMecTphl
Buj yue6Hoii padoThl 4acoB/ 3a4.e]1. 6 9

[010]0) 300 | 09O 300
KonTakTHast padora (Bcero) 48/1.,4 16/0.4 36/1,0 12/0,33
B tom gucie:
Jlekium 32/0,8 8/0,22 32/0,8 8/0,22
[TpakTuueckue 3aHsITHs 16/0,4 8/0,22 16/0,4 8/0,22
CeMuHaphl
JlabopaTopHbie paboThI
CamocTosiTeJIbHas padora (BCero) 96/2,7 128/3,2 96/2,7 128/3,2
B tom ugucie:
Kypcosast padbora (IIpoexr)
PacuerHo-rpaduueckue padoTh 24/0,7 56/1,6 24/0,7 56/1,6
UTP
PedepaTnl
Jloknabl
IIpesenTanuu
U (unu) opyaue 8udvl camocmosimenbHol pabomol:
IToaroroska K 1a00paTOpHBIM paboOTaM
IToaroroBka K NpakTHYECKUM 3aHSATHSIM 36/1,0 36/1,0 36/1,0 36/1,0
IloaroTroBka K 3a4eTy
IloaroroBka K SK3aMeHY 36/1,0 36/1,0 36/1,0 36/1,0
Buja oTueTHOCTH JK3aMeH | DK3aMeH | JK3aMeH | JK3aMmeH

BCEI'O B yacax 144 144 144 144
Oo0mast Tpy10eMKOCTh
BCEI'O B 3aueTHBIX

JUCIHHUIIINHDBI 4 4 4 4

CAMHHUIIAX




5. Coapepxxkanue TUCHMILIIMHBI

5.1 Pa3pennl AucMIIJIMHBI 1 BUABI 3AHATHH

Tao0auma 3

Ne
n/n

HaumenoBanue pazaena
AMCHMILIMHBI 0 ceMecTpaM

Yacel
JIEKIIMOHHBIX
3aHATHH

Yacel
J1a60paTOPHBIX
3aHATHH

Yacel
NPAKTHYECKUX
(CeMMHAPCKHX)

3aHSITHI

Bcero yacos

OP0 | 390

0P0 | 390

0P0 | 390

0P0O | 390

Knaccudukanus
HArHEeTaTeNbHBIX U
PacCIIMpUTCIbHBIX MAlllMH.
[{MKIIBI TEMUIOBBIX JBUTATENCH U
YCTaHOBOK.

[Muknsl nBUTaTenei
BHYTPEHHETO CTOPAHMSI.

[TpuHIMIHATBEHBIE OCHOBBI
Te4eHus1 pabodero Tena B
TypOMHE U TypOOHArHeTarTene.

Koadpunment nonesnoro
necTBus TypOuH U
TypOOKOTIPECCOPOB.
PacuetHble ypaBHEHUS.

[TapoBbie U ra3oBble TYPOHUHBI U
UX 0COOEHHOCTH.

ComuioBble anmaparsl TypOUH.
AHanus IBMKEHHUS Ta3a B
COIIJIOBOM amIapare.

PabGoune KoJIeca
AKTHUBHEBIE "
TYPOHHLI.

TypOHH.
peaKTUBHbIE

XapaKTepUCTUKHU TypOHH.
ComnocrapiieHUe pauaIbHBIX U
OCEBBIX CTYIIEHEH TYPOUH.

Kommpeccopet  0o0beMHOTO U
KHHETHUYECKOrO TUIIOB.

10

OceBble U POTOPHBIE
KOMIIpeccopa.

11

CaolicTBa TypOOKOMIIPECCOPOB.
Huddys3opsl u paboune koneca
TYpOOKOMIPECCOPOB.

12

Teopernueckas u
JeUCTBUTEIbHAS
XapaKTePUCTUKHU
TYPOOKOMIIPECCOPA.

13

PerynupoBanue
TypOOKOMIIPECCOPOB.
peryinupoBaHusl.

Croco0sl




14

[TapannensHas u
nmocJsenoBarTenbHas paboTa
TypOOKOMIIPECCOPOB

15

LlenTpoOE)KHBIE
Kos¢ppumnment
obictpoxonHoctH.  Kama. m
MOIIIHOCTh HEHTPOOESIKHBIX
HAaCOCOB.

HaCOCHI.

16

XapaKTepucTuKu
EHTPOOEIKHBIX HACOCOB.
CriocoOblI perynupoBaHue
HAaCOCOB.

17

[{eHnTpoOE)KHBIE BEHTUIISTOPHI.
JlyTbeBble BEHTHIISTOPHI,
neIMocochl. OceBble
BEHTUIISITOPBI. CXEMBI
BCHTUJIATOPOB M UX aHAJIN3

HUTOI'O:

32

16

32

16




5.2 JlekunoHHBIE 3aHATHSA

Taoauna 4
Ne HaumeHnoBanue pa3nena
Conepxxanue pasjiena
n/n JHUCIHUTLTHHBI
1 2 3
Knaccudukanuss HarHeTarelnbHbBIX U  PACIIUPHUTEIbHBIX
MammH. MamuHbel 00bEMHOTO W KHHETUYECKOTO JICHCTBUSI.
Bunet  temnoBbix  gBurareneil.  [lMKIBI  TEMIOBBIX
Knaccudukanus JBUTATE]ICH C BHEIIHUM W BHYTPEHHUM CrOPAHHECM.
HarHeTaTelbHbIX U OCHOBBI TEOPETUYECKOTO IIUKJIA, TEPMUUYECKHMA K.11.7. Buabl
| | PACIMPHTENbHBIX MAIIIH. K.ILJA. Oukiaa. [ukiael mapoTypOMHHBIX YCTAHOBOK, aHAIH3
L[yl TEIUIOBBIX ABUTATENEH | MX ~ pa3BUTHUSA u OLICHKa  TEePMOAMHAMHYECKOU
U YCTaHOBOK. spdextuBHOCTH. CpaBHEHHE IUKIOB Ta30TypOMHHBIX
YCTaHOBOK W  IUKJIOB MapOTypOMHHBIX  YCTaHOBOK.
B03MOXHOCTH HMX COBMECTHOTO HCHONB30BaHUS. L{MKIIBI
ra3oTypOMHHBIX  YCT@HOBOK, WX  KJiaccu(HUKaIus,
CpaBHEHHE U OCHOBHBIE ITOKA3aTEIH [IUKJIIOB.
Iuknsl  gBurarened  BHYTpeHHero  cropanusa. Hx
npeumymiecTBa U HepocTarku. CpaBHeHHE MUKIOB OTTO H
. H3ersl. Burareab CTUpIUHTA, NPUHIHUI  PaOOTHI
ukie! nBUTaTenei A A P ’ PHHI P ’
2 NperMyIIecTBa W HemocTaTku.  KoreHepalnoHHBIE
BHYTPEHHETO CrOpaHusl. .
YCTAaHOBKM Ha 0a3e W3BECTHHIX THUIIOB HarHerarteneid u
TEIIOBRIX  nBurareneii. WMX  OCHOBHBIE IOKa3aTenu
peHTa0eIbHOCTH IPUMEHEHUS
[TpuHIMIIHATHEHBIE OCHOBBI TEYCHHS pabovero Teina B
TypOuHe U TypOOHarHerarene. AKTHBHBIA M PEaKTUBHBIN
[TpuHIMIIHATEHBIE OCHOBBI
NPUHIMITEL.  YpPaBHCHHWE  COXPAHCHUS JHEPTHH  JUIS
TeueHus paboyero Tena B
3 TypOoMamuH. YpaBHeHHE HepaspbiBHOCTH. [Iporecch
TypOWHE U TypOOHarHerTarese.
pactmupennst u  cxaruss B 1-S wm h-S gmarpammax.
VYpaBHeHHE  TMEpPBOTO  3aKOHa  TEPMOJUHAMHKH B
razoguHaMuaeckoii hopme (ypaBHeHHe bepHymm).
Bunsr k.m.g. oun. Ilpouecc pacmupenus B TypOUHE B
Koaddunment nmoneznoro ! A TP POt p p yP
eficTBus - h-S  nmmarpamme. Buasl k.ma.  TypOOKOMIPECCOpOB.
4 b [Tponecc cxarust B h-S nuarpamme. OCHOBHOE ypaBHEHUE
TypOOKOTPECCOpPOB. .
TypOomammmH (ypaBHeHHE OJiisiepa) il TYpOUHBI U
PacueTrHble ypaBHEHUS. o 9
KoMIpeccopa. AHaJIM3 ero MPocTor U pa3BepHyToi hopme
Typounsl.  Knaccuduxamuss  mapoBelx  TypOMH B
3aBHCHMOCTHU OT XapakTepa TeIioBbIX mpoueccoB Ha TOC.
[TapoBbie U razoBbie TYpOMHBI
["azoBbie TypOuMHBI U UX 0coOeHHOCTH. [loTepu sHepruu B
5 | m ux ocobennocru. o
MpOTOYHON Yactu TypOuH. Knaccudukaius BHyTPEHHUX U
BHEIIHUX TIOTEPh, MX (U3HUYecCKuil cMbici. M3o0paxeHue
MOJTHOTO Ipolecca pacmupenus B T-S muarpamme.




CormutoBble anmnaparbl TypOuH.
AHanu3 IBUKEHUA raza B
COIUIOBOM armapare.

CormioBsie anmapatsl TYypOuUH. OCHOBHBIE T€OMETPUUECKHE
M yIIOBbIE  MapaMeTpbl  COIUIOBBIX  aIaparos.
Knaccudukaiuss COIUIOBBIX — alaparoB MO  PEKUMY
TedeHus. Tumbl mnpoduieii. AHaIM3 ABWKCHHS Ta3a B
comioBoM amnmapare. Jlo3BykoBoe U CBEPX3BYKOBOE
teueHusa. OmpezeneHue yria BbIXOoJa IOTOKa, (opmyla
bapa. ComnocraBienue mnorepp B JO3BYKOBBIX U
CBEPX3BYKOBBIX anmaparax. besnonarounsie
HaIpapJIsIoMe anmnaparsl. JJoCTOMHCTBA W HEIOCTATKH IO
CpPaBHEHHMIO C JIONaTOYHbIMU. [IpuHIMIIBI TPOGUIPOBAHUS
(ompezesieHHe yria BhIX0Ja MOTOKA).

2 3
PaGoune komeca TypOuH. CreneHb pPEaKTUBHOCTH.
Paboune  xomeca  TYPOMH. | Copocrapnenue paaMaibHBIX U OCEBBIX CTYINEHEH TypOuH.
AKTHBHBIC M PEAKTUBHBIC | PayyanpHo-0CeBble TypOUHBL. OcobenHocTH
TypOUHBL. npopumuposanusi. OceBbie TypOunbl. Komeco Kepruca.

N3meHeHue napaMeTpoOB CTYIICHH 110 BBICOTC JIOIIATKH.

XapakTepUCTHKH TYPOHH.
ComnocrasieHue paguanbHbIX
¥ OCEBBIX CTyIEHEH TypOHH.

ComnocraBneHne XapaKTepUCTUK AKTUBHBIX M PEAKTHUBHBIX
Typoun. K.  crymeHed B 3aBHCUMOCTH  OT
XapaKkTepUCTUKH TypOWH. be3pasMepHbie M MPHUBEICHHBIC
XapakTepUCTUKH. PerynmupoBaHune mapoBbBIX  TypOUH.
Perynstopsl CKOpPOCTH. [TapopacnpenenurenbHbie
YCTpPOMCTBA.

Komrmpeccopsl o0beMHOro u
KHMHCTHYCCKOI'O THUIIOB.

Kommnpeccopel. Knaccudukaiuys mo mpuHIUITY ACHCTBUS.
Komnpeccopsl 00bEMHOTO TUIA. Kommpeccopsl
KUHeTH4Yeckoro Tuna. llpenMymiectBa M HEOOCTAaTKH
OTIEJIbHBIX THUIIOB MAIllMH B CPAaBHEHUU C JIOMACTHBIMU

MmammHamMu.  CxXembl  MalmMH ~ OOBEMHOTO  THIIA U
TYypOOKOMIIPECCOPOB. OcHoBHble  moHATUA.  Tumel
KOMITIPECCOPOB. TepmoguHaMuKka  KOMIIPECCOPHOIO
mporecca. Koadpdunmentsr  monme3Horo  aeiCTBUS
komnpeccopoB.  Oxnaxnaenune. CTyleHUaToe  CKaTue.
KommuectBo  crymeneil.  IIpomexxyTouHoe JaBiieHHE.
XapakTepuCTUKH JIOMACTHBIX KoMmmpeccopoB. Ilepecuer

xapakTepucTuk. OCOOEHHOCTH pPEeryJupOBaHUs JIOMACTHBIX
komnpeccopoB. LlenTpoOexnble kommpeccopbl. CTyneHb
LEHTPOOEKHOTO KOMIIpeccopa. MomHoCTh
HEeHTpoOexkHOro komrpeccopa. IlpubmmxeHHBIH pacueT
ctyneHd. KoHCTpyKIMU IEHTPOOEKHBIX KOMIIPECCOPOB.




Crynenb 0CEBOI0 komrpeccopa. KoHCTpyKTHBHBIE
(bopMbI OCEBBIX KOMIIpECCOPOB. MeTox pacueTa OCHOBHBIX
pasMepoB cTyneHd. IlopuiHeBsie KOMIIPECCOPBI.
WuaukaropHas quarpamma CKaTvsi M pacIIMpEHHs ra3a B
nopuHeBoM koMmmpeccope. Momuocrs  u  KIIJ[. Meprtsoe

npoctpancTBo. [logawa. MHoroctynenuaroe coKaTue.
MonrHoCTh MHOTOCTYIIEHYaTOTO KOMIIpeccopa.
KoHCTpyKTHBHBIE THIBI  KOMIIPECCOPOB.

JeiicTButenbHass WHAMKAaropHas jauarpamma. Ilogada u
JABJICHUE TOPIIHEBOIO KOMIIpeccopa, padoTarolero Ha

TpybonpoBoa.  PerynupoBanue — mopaun. KoHcTpykumun
10 | Ocesbie n poropubre KoMIpeccopoB. KoMmpeccops! co cBOOOIHO JBHIKYLIHMHUCS
Komrpeccopa. nopiasmu.  KomrpeccopHbsie  ycTaHOBKU. McmbiTaHue
KOMITpeccopa. DHepreTUUecKuii OamaHc KoMIIpeccopa.
OKOHOMUYHOCTb paboThI komrpeccopa. Pacuer
OCHOBHBIX pa3MepoB CTyIIEHEH KoMITpeccopa.
Cnoco0 penctBusa. [lomaua. Momuocte u  KIIJ.
PerynupoBanue  momaud  pOTOPHBIX  KOMIIPECCOPOB.
KoHcTpyKIMK pOTOPHBIX KOMIIPECCOPOB.
1 2 3
CgoiicTBa TypOOKOMIIPECCOpPOB. YpaBHEHHE Ouiepa s
CpoiicTBa Typbokommpeccopa. Koaddunuent 3akpytku. CreneHb
TYpGOKOMITIPECCOPOB. PEaKTUBHOCTH  TypOokommpeccopa.  CraTHdeckuid |
11 | Mupdysopst  u  paboume | AUHAMHYCCKHIL HaTopbI MAIIUHBI. Huddysopsr
Koneca TypGOKOMIPECCOPOB. TypOokommpeccopoB. WX BHIBI M COIOCTaBICHHE
xapakTepucTuk. Paboune Koneca TypOOKOMIIPECCOPOB.
OCHOBHBIE THIIbI U TAPAMETPBIL.
TeopeTnueckas u Teopernueckass W JCHCTBUTENbHAS  XapaKTEPUCTUKU
1o | neiicTBuTenbHAS TypOokomnpeccopa. [Ipuaunbl ux paznuyus.
XapaKTePHCTHKH PaGora TypOokoMmpeccopa Ha ceTb. SIBileHHE HoMIaxka.
TYPGOKOMITPECCODA. Mepsb! IpOTHUB MOMITAXA.
PerynupoBanue TypOokommpeccopoB. [pymnmbl ceTeBbIX
PerynupoBanue notpedureneil. CnocoObl peryIupoBaHUs.
13 TYpOOKOMIIPECCOPOB. XapakTepUCTUKU pErynupoBanHuss aius | w2 rpynn
CrniocoObl perynnpoBaHus. notpebureneil. PerynupoBanue TypOOKOMIpPECCOpOB IMPHU
IIEPEMEHHOM qucie 000pOTOB. XapaKkTepUCTUKU
peryaupoBaHus Uit 1 1 2 TPYIIT MOTpeOrTEIICH.
PerynupoBanue  TypOOKOMIIpEcCOpOB MOBOPOTHBIMHU
JomaTkaMu W TIOBOPOTHBIMU  JionmaTkamMu  auddy3opa.
TMapatenbHas u | HapannensHas U MocIeIoBaTeNIbHAs pabora
14 | nocnenosarensuas pa6ora TypOOKOMIIPECCOPOB. Cxemsl aBTOMAaTHYECKOTO
TyPGOKOMIIPECCOPOB peryinupoBaHUs paboThI TYpOOKOMIIPECCOPOB.
[IpoTuBONIOMIIa’)KHOE YCTPOMCTBO. ITepepacuer

XapaKTEPUCTUK TYPOOKOMITpECCODA.




15

HentpoOexxHbie
Koaddunuent
osicTpoxogHocTH. K.mja. w
MOIITHOCTh  LEHTPOOEKHBIX
HACOCOB.

HaCOCHI.

Knaccudukarms HAacoOCOB. ITpuHuun JEUCTBHUSA
JUHAMHYECKUX U O00beMHBIX HacocoB. OCHOBBI TEOpUU
nonobusi HacocoB. (OCHOBHBIE MapaMeTpbl HACOCOB
LlenTpobexxubie Hacockl. KoHcTpykTtuBHasi cxema. DopMbl
pabounx xonec. Koaddumuent opictpoxoqHoctu. K.m.a. u
MOIIHOCTh IeHTpoOexHbIX HacocoB. Dopmyna PynneBa u
ee INpUMEHEHUE. YpaBHEHHE  Diliepa. Cxembl
OJTHOCTYIIEHYAThIX LEHTPOOEIKHBIX HACOCOB.
Teoperndeckuii Hanop Hacoca. [lone3nsiit Hanop. Ilorepu
SHEPrUM B HACOCE.
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XapakTepucTUKu
LIEHTPOOEIKHBIX
Cnioco0b1
HaCOCOB.

HAacOCOB.
peryaupoBaHue

Croco0bl perynupoBaHUE€ HACOCOB HX MPEUMYIIECTBA U
HenocTatku. JlomycTumas BbICOTa BcachlBaHMs. SIBieHue
KaBuTany. KaBuTalMoOHHast XapakTepHCTUKa,  3arac.
Kputnueckast BeicoTa BcacklBaHus. J[Ba ciyyast yCTaHOBKH
HeHTpoOekHoro Hacoca. OceBble M paaualibHBIE CHIIBI B
LEHTPOOEIKHBIX Hacocax. Teopetnueckue
XapaKkTepuCcTUKU. [eomeTrpuueckoe, KHHEMAaTHYeCKOe U
IuHaMuueckoe momobue. OOmume KpUTEepUH IMOA00HUs
IIOTOKOB. Koappumnument ObvicTpoxogHocTH. DPopMmyssl
npornopuuoHansHocTU. [lepecyer XapakTepuCTUK MpU
U3MEHEHUU YacTOTHl BpAIICHUS MAIIUHBI U BA3KOCTH
cpeasl. bespasmepHble U YHHUBEpCaJIbHbIE
xapakrepuctuku. Mcneitanus ~ HacocoB. PerynmupoBanue
nogauu. Ilonsg pabounx mapaMeTpoB MpU PA3IUYHBIX
crocobax peryiIupoBaHusl. CBonHble rpaduku.
[TapannensHoe W TOCIEIOBATENBHOE COEMHEHUS
HEHTPOOESIKHBIX HacocoB. HeycToH4YMBOCTH pPabOTHI.
[Tomnax.




LlenTpoOEKHBIE
BEHTHJIATOPHI. JlyTheBbIE
BEHTWJIATOPBI, JTBIMOCOCHI.
OceBble BEHTUIISTOPBI.
CxeMbl BEHTHIISITOPOB U HX
aHanm3
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[lenTpoOexxkHbIe  BEHTWISATOPBl. OCHOBHBIC  IOHSTHSL.
[Tpumenenue. LlenTpobexHbIe BEHTUJISITOPBI.
KoncrpykruHasi cxema. OCHOBHBIE THUIIBI BEHTHJISITOPOB,
NPUMEHSIEMbIX B  TEIJIOOHEPreTUKE —  JYThEBbIE
BEHTWISATOPBl U JABIMOCOCHL. JlaBieHue, co3gaBaeMoe
BEHTUJISITOPOM. SIBnenue CaMOTSTH. KocBennas
»KekTopHas Tsara. Cxema padotel. [Ipon3BOAUTENHHOCTD H
K.ILJ. HEHTPOOEKHBIX BEHTHIATOPOB. [IpuHIMIBI BEIOOpA
BEHTWISATOpA. JlaBlieHue, pa3BUBAEMOE BEHTHIATOPOM.
Bmusane camorsaru. KoaddunmeHT momHOro aaBieHUS.
[Momaua, wmommuocth, KIIJ[  BenTmwisaropa.  Bribop
BEHTWJISITOPA TIO 3aJJaHHBIM MapamMeTpaM. XapaKTepUCTHKH.
PerynupoBanue HEHTPOOEKHBIX BEHTUJISITOPOB.
KonctpykrusHOe BBITIOJTHEHNE LEHTPOOEIKHBIX
BEHTUJISITOPOB OOIIETO Ha3HAYCHMSI.

BeHTunsTopHble yCTaHOBKU. BiusHHME MeXaHUYECKUX
npuMeceil B raze Ha paboTy BEHTUIISATOPA.

OceBble  BeHTWJATOPHL.  [IpuHUMOManIbHAasT cxema C
AJIEMEHTaMU MaIllNHbI U €€ aHaJIU3.

CxeMbl ~ OCEBBIX  BEHTWISITOPOB, HUX  CpaBHEHHUE.
HGHOI[BI/I)KHBIG OJICMCHTBI OCCBLIX BCHTUJIATOPOB. OCHOBEI
teopuu. Pemerka npoduneit. OCHOBHBIC  ypaBHEHHS.

Hanop, mnorepu »sHepruu, KIIJ[. MHorocrynenuarsie
OCEeBBIC HACOCHl M BEHTUJIATOPHI. OCOOEHHOCTH YCIOBUH
paboThl JUIMHHBIX JIOMAacTeil. PacyeT OCeBBIX HACOCOB U
BEHTWJIAITOPOB. XapaKTepUCTUKH. PerynupoBanue nogaqu.
PerynupoBanne BeHTUIATOPOB. Buabsl peryaupyromux
YCTPOMCTB M MX CPABHEHHE.

5.3 JlabopatopHble 3aHATHS (He npedycmMompeHvl)

5.4. IlpakTyeckue (CEMUHAPCKUE) 3aHATUA Tabmuua S

No HaumeHoBanue
n/n pas3neiia IMCHUIINHBI

HaumeHnoBaHue MNPAKTUIECCKHUX 3aHATHH

I{uKkabel ABUraTene

CpaBHeHHE IMKIIOB T'a30TYpOMHHBIX YCTAHOBOK U ITUKJIOB

1 BHYTPEHHETO
NapoTypOMHHBIX YCTAaHOBOK.
CTOpaHMsI.
ket npurarenei LIuKIIBI ABHUIaTENEH BHYTPEHHErO cropanus. CpaBHEHHE
2 BHYTPCHHCTO ukstoB Otro u J{usens. JIpurarens CTupiuHra.
CTOpaHMSL.
[IpuHIIMTNIMANIbHBIE
OCHOBEI TEUEHHUS [Tpoueccs! pacmupenus u cxarus B T-S u h-S nquarpammax.
3 paGouero Tena B YpaBHEHUE MEPBOTO 3aKOHA TEPMOJMHAMUKHU B
TypOuHe 1 razoguHamMu4eckoit popme (ypaBHenue bepaymnu
TypOOHArHeTaTEIE.

CorutoBble anmaparsl
TypOuH. AHaNMM3
JBIDKCHUS Ta3a B

COIUIOBOM armnapare.

Krnaccudukanuys comaoBbIX anmnaparoB MO PeKUMY TEUCHUS.
AHanm3 IBWXEHHS Ta3a B COIUIOBOM armapare. J03BykoBoe 1

CBEPX3BYKOBOE TE€UCHHSI.




TepmonuHamuka kKommnpeccopHoro nporecca. Koaddumuentsr
5 IOJIE3HOTO IEUCTBUS KOMIIpecCcOpoB. OXJIaxIeHHE.
KITJT rypGims 1 Crynenyaroe cxatue.
TypOOKonpeccopoB. | MHorocryneHdaroe cxarue. MOIIHOCTh MHOTOCTYIIEHYATOTO
6 Komrpeccopa. KOHCTpyKTHBHBIE THITBI  KOMIIPECCOPOB.
WuaukaTopHas guarpamma.
CgoiicTBa TypOOKOMIIPECCOPOB. YpaBHEHUE Diinepa s
7 | OceBbie n poTopHbie Typ6okommpeccopa. Kosdpurment 3akpyrku. CreneHn
KoMIIpeccopa. PEaKTUBHOCTH TypOoKoMIpeccopa. Hanmopbsl MaluuHeL.
LlenTpoOexHbIE
nacocsL. K. i HenTpobexHbie Hacockl. KoHCTpYKTHBHAS cxema.
8 womsocts 116 Koaddunuent 6sicTpoxonnoctu. K.m.a. u MOLHOCTb
HACOCOB. EeHTPOOEKHBIX HacocoB. Dopmynbl PynHeBa, u Diinepa.
SIBnenuie kaBuTanuu. KaBUTanmoHHas XapakKTepUCTHKA, 3arac.
Kpurudeckas BbicoTa BcachiBaHUsl. J[Ba ciIy4asi yCTaHOBKH
XapaKTepUCTHKH 1eHTpobexkHOro Hacoca. OCeBbIE U paHallbHBIE CHJIIBI B
9 LEHTPOOEKHBIX HEHTPOOEKHBIX HAacocax. TeOpeTHUECKUe —XapaKTEPUCTHKH.
HacoCOoB. [eoMeTpHYECKOE, KHHEMATHIECKOE M JUHAMUYECKOE MTOJO0HE.
OO0ue KpuTepuH MOJ00HU

6. CamocrosiTesibHasi padoTa CTYIEHTOB MO JUCHUIJINHE
PI'P:

Onenka TepMoguHaMHueckoil 3hpekTUBHOCTH NapOTYpOUHHOMN YCTaHOBKHU.
Pacuet razoBoii TypOHHBI
I'mapaBnuuecknii 1 a3pOAMHAMUYECKHM pacyeT COIJIOBOTO arapara
Pacuer momHocTu ocesoro kommpeccopa I'TY
Pacuer mpoTo4HOM YacTu TypOUHBI
PacueTa npoTO4HOM YacTH MHOTOCTYIEHYATHIX Ta30BbIX TYpOUH

7. Tepmonunamuueckue pacuersl nukiaa I'TY u pacuer mpakruyHoi vactu TypOuHbI
KypcoBoii mpoekT BkItodaeT B ce0st pacyeT TeIJIOBBIX ABUraresiei u Haruerareneil (rpaguueckum u
pacyeTHBIM CIIOCOOOM), pacueT U OCTPOeHHUE rpaduKOB, pa3paboTKy MPUHIMITHAIBHON CXEMBI CHCTEMBI
YCTaHOBKH, pacyeT OCHOBHBIX XapakTepucTuk. [Ipencrapnserca HeoOxonumblil rpaguueckuii MaTepuall.

AN e

KypcoBoii npoekT BeInosHgeTcs B 6 cemecTpe.

6.1 Bonpochl 1J11 CAaMOCTOSITEIbHOTO M3Y4Y€eHUS
Tabauua 6

TeMblI 1JIs1 CAMOCTOSTEIHLHOIO H3yYCHUA

Krnaccudukanus HarHeTaTeIbHBIX U PaCIIMPUTEIBHBIX MATH. MalIiHbBl 00bEMHOTO U

1 | KHHEeTHYeCKOro ACHCTBUA. Buabl TeIIOBBIX ABHrareiaei. [{MKIbl TEIIOBBIX IBUTATEIICH C
BHEIIIHUM M BHYTPEHHHUM CTOPAHUEM.

Korenepannonnble ycTaHOBKM Ha 0a3e W3BECTHBIX TUIIOB HArHeTaTelled W TETUIOBBIX
JgBurarenaci. X ocHOBHEBIC MOKA3aTEIN PEHTA0CIbHOCTH IPUMEHCHUS

Bunsl k.aa. TypOun. Ilponecc pacummpenust B Typoune B h-S nuarpamme. Buabl k...
TypOoxommpeccopos. Ilponiecc cxxarug B h-S quarpamme.

ComutoBsie anmaparsl TypOuH. OCHOBHBIC TEOMETPUICCKUE U YITIOBBIE TTApaMeTPhI

4 | comnoBeIX anmnaparoB. Kinaccudukaius COTUIOBBIX almapaToB MO PEKUMY TeUeHUs. THIbI
npoduieii. AHaJIM3 IBM)KCHHMS ra3a B COILUIOBOM aIllapare.




Kommpeccopsr. Knnaccudukanus no npuHnuiy aerctsus. Kommpeccopsl 00beMHOTO THITA.
5 | Komnpeccopsl kunernyeckoro tuna. [IpenMyniectsa u HEAOCTaTKU OTAEIbHBIX TUIIOB
MAIlIMH B CPABHEHUU C JJONACTHBIMU MAILIMHAMH.

KoncTpyxkiuu komnpeccopoB. Komnpeccopsl co cBOOOIHO ABHKYIIMMHUCS TOPLIHAMH.
6 | Kommpeccophusie ycranoBkH. VcipiTaHne KOMIIpeccopa. DHepreTHuecKuii 6amanc
KoMIIpeccopa.

Huddys3opsl TypOokommpeccopoB. WX BuIbl U comocTaBieHHE XapaKTepUCTHK. Paboune

/ KoJsieca TypOoKoMIIpeccopoB. OCHOBHBIC TUIIBI U TAPAMETPDI.

] PerynupoBanne TypOOKOMIIPECCOPOB MPHU MEPEMEHHOM YHCIIe 000pOTOB. XapaKTePUCTUKH
pEryIMPOBaHMs JuIst 1 1 2 rpynn noTpeOuTeaeH.

9 CxeMbI aBTOMAaTHYECKOIO peryaupoBaHUs paboThI TypOOKOMITPECCOPOB.
IIporuBonOMnIaXHOE YCTPOHCTBO. IlepepacueT XapakKTepUCTHK TYPOOKOMIIPECCOpa.

10 CXxeMbl OTHOCTYIIEHYATHIX IIEHTPOOSKHBIX HACOCOB. TeopeTHuecKnii Harmop Hacoca.
ITone3nsrit Hantop. IloTepu sHEprUM B HAcoce.
lenTpobexxubie BeHTHWNIATOpbl. OcHoBHble mOHATHS. [Ipumenenue. IleHTpoOexHBIE

1] | BEHTHIATOPBL. KoncrpykruHasi cxema. OCHOBHBIE THITbI BEHTUJISITOPOB, IPUMEHSIEMBIX B

TCIJIOSHEPTCTUKE — JAYTHEBLIC BCHTUWIATOPBI U ABIMOCOCHI. I[aBJ'IeHI/IC, CO31aBacMocC
BCHTUJIATOPOM. SIBICHUE CaMOTSTH.

MHoroctyneHuaTble OCeBble HACOCHI M BEHTUIATOPBHL. (OCOOEHHOCTH YCIOBH pPabOTHI
12 | nnuHEBIX Jomacteil. PacdeT 0OCEBBIX HACOCOB M BEHTHIATOPOB. XapaKTEPUCTHKH.
Perynuposanue nomayu.

6.3. YueOHO-MeTOAMYECKOE U HH(POPMAIIMOHHOE 00ecTIeYeHHe CAMOCTOAATEeIbHOI PadoThI

Jlureparypa:

TerutoBbIe ABUTATENN U HATHETATENN [ DIEKTPOHHBIH pecypc]: yuedHoe nocodue/ C.A. HaymoB [u
np.].— DnekrpoH. TexkcToBble JaHHbIe.— HaymoB C.A., XaycroBa E.B., Caguukos A.B., Cokonos
B.IO., ®upcosa E.B., LIk A.B.OpenOypr: OpenOyprckuii rocynapcTBeHHbIi yHuBepcuret, ObC
ACB, 2015.— 109 ¢.— Pexwum noctyna: http://www.iprbookshop.ru/61415.html.— 3bC
«IPRbooks»

bacykunckuii C.M. LlenTpoOexHble HarHeTaTenu [DNeKTPOHHBIN pecypc]: 3adaHusl sl IPOBEPKH
3HaHuil no pasaeny «Hacocweny/ bacykunckuii C.M., bacykunckuit b.M.— D1eKTpoH. TEKCTOBbBIE
nanHble.— Jlunenk: Jluneukuii rocynapcteenHbli Texunueckuid yausepcutet, ObC ACB,
2013.— 20 c.— Pexwum gocrtyna: http://www.iprbookshop.ru/22947 html.— 3BbC «IPRbooks»

Hepromes JI.I. Bo3ayxoayBHbIE yCTaHOBKH U CTaHLIMU [ DIEKTPOHHBIN pecypc]: yueOHoe
nocobue/ Jlepromen JI.I.— DnexkTpoH. TekcToBble JaHHbIe.— M.: MOCKOBCKUI TOCY1apCTBEHHbBIN
cTpouTenbHbIi yHuBepcuret, Al [Iu Op Menna, Ob5C ACB, 2015.— 163 c.— Pexum nocryna:
http://www.iprbookshop.ru/39649.html.— 3BC «IPRbooks»

Jlyoxos B.W. OcHOBBI 3KCIITyaTaliny TeruioMexanndeckoro odbopynoBanus TOC [DnekTpoHHbII
pecypc]: yueonoe mocodue/ Jlyoxos B.U., HoBuukoB C.B.— D1eKTpOH. TEKCTOBBIE TaHHBIC.—
Caparos: At [Tu Ap Menua, 2019.— 285 ¢.— Pexxum noctymna:
http://www.iprbookshop.ru/82563.html.— 9BC «IPRbooks»

Koctun B.U. DHeproaddexruHas paboTa HACOCOB M BEHTHJISITOPOB B CUCTEMAX TETIOCHAOKEHHUS 1
BEHTWISILIMU [ DNEeKTpoHHBIN pecypc]: MoHorpadust/ Koctun B.M.— DnekTpoH. TeKCTOBbIE
nanubie.— HoBocuOupck: HoBocnOUpCckuii rocy1apcTBEHHBIN apXUTEKTYPHO-CTPOUTEITLHBIN
yauBepcuteT (Cudctpun), 9bC ACB, 2015.— 188 ¢.— Pexxum nocrymna:
http://www.iprbookshop.ru/68866.html.— 3bC «IPRbooks»




7. OneHOYHbIE CpeaCcTBA

7.1. Bonpochl K py0e:KHBIM aTTeCTALUSAM

7.1.1 Bonpockl K IEPBOi PYOEKHOM aTTEeCTAIINHA

1. Knaccugukanus HarHeTaTeNbHbIX U PaCIIMPUTEIbHBIX MAIIHH.

2. MammHbl 00b€MHOTO Y KHHETUYECKOTO AecTBYsI. BHUIbI TEMIIOBBIX JBUTATENCH.

3. [IukJIbl TEMIOBBIX ABUTATENEN C BHEIIHUM U BHYTPEHHUM CTOPaHUEM.

4. OCHOBBI TEOPETHUYECKOTO IUKJIA, TePMUUECKUHN K.11.1. BUIBI K.I1. 4. IUKJIIA.

5. Hwukael mapoTypOMHHBIX YCTaHOBOK, AaHalM3 WX pPa3BUTHS M OIEHKAa TEPMOAMHAMHYECKOU
3¢ (HEKTUBHOCTH.

6. CpaBHEHUE LIMKJIOB Ia30TypOMHHBIX YCTAHOBOK U IIUKJIOB APOTYPOMHHBIX YCTAHOBOK.

7. BOBMOXXHOCTH X COBMECTHOTO MCIIOJIb30BaHUS.

8. LluKibl ra30TypOMHHBIX YCTAaHOBOK, MX KJIacCU(UKALUs, CPABHEHNUE U OCHOBHBIE [TOKA3aTENN [IUKIIOB.
9. Llukiel qBUTATENEH BHYTPEHHETO cropanus. Mx mpenmyIecTBa U HEAOCTATKU.

10. CpaBnenue uukioB Otro u [uzens.

11. ABurarens Ctupnunra, NpUHIUN pabOThI, IPEUMYIIECTBA U HETOCTATKH.

12. KoreHepalioHHbI€ YCTaHOBKHM Ha 0a3€ U3BECTHBIX TUIIOB HATHETATEJIEH U TEIUIOBBIX JBUTATENIEH.
13. VIx ocHOBHBIE MOKa3aTean peHTabeIbHOCTH IPUMEHEHUS

14. IlpuHuunuanbHbIE OCHOBBI T€UEHUs pabouero Tena B TypOuHe U TypOOHarHeTarese.

15. AKTUBHBIN ¥ pEaKTUBHBIN TPUHLIMIIBI.

16. YpaBHEeHUE COXpaHEHHsSI SHEPTHH JJIsl TYpOOMAIInH. YpaBHEHUE HEPA3PHIBHOCTH.

17. Ilponeccel pacmupenus u cxarus B T-S u h-S quarpammax uist TypOOMaIIvH.

18. YpaBHeHuUe nepBOTo 3aKk0OHa TEPMOJIMHAMUKY B razonHamMu4eckoit popme (ypaBuenue bepnymnn).
19. Bugs! k.m.a. Typoun. [Iponecc pacumpenus B Typoune B h-S nuarpamme.

20. Bunsr k.1mm.a. TypooxomiipeccopoB. [Iporecc cxxarus B h-S nuarpamme.

21. OcHOBHOE ypaBHEHHE TypOOMaIWH (ypaBHEHHE Diiyiepa) Juisl TypOWHBI M KOMIIpeccopa. AHAIIN3 €ro
MIPOCTOM U pa3BepHYTOU hopme.

22. Typbunsl. Knaccudukanus mapoBbix TypOUH B 3aBUCUMOCTH OT XapaKTepa TEIUIOBBIX MPOLIECCOB Ha
TOC.

23. I'a3oBbIe TypOUHBI U BX 0COOCHHOCTH. [ToTepH SHEpruM B IPOTOYHOMN YacTH TypOUH.

24. Knaccudukanusi BHyTPEHHUX U BHEITHUX TOTEPh, UX (PU3HMUECKUN CMBICIT.

25. N3obpaskeHre MOTHOTO Mporiecca pacimmpenus B T-S quarpamme.

26. ComoBble amnmnaparbl TypOuMH. OCHOBHBIE T€OMETPUUECKHE M YIVIOBBIE MapaMETpPbl COIIOBBIX
anmaparos.

27. Knaccudukanus COIUIOBBIX alllapaToB M0 PeXXUMY Te4eHUs. THITbI poduiIeH.

28. AHanu3 IBWKEHH raza B COIIOBOM ammapate. Jl03ByKoBO€ U CBEPX3BYKOBOE TEUCHHS.

29. Onpenenenue yria BeIXoaa moToka, popmyna bapa.

30. ComocraBieHue MOTePh B JO3BYKOBBIX U CBEPX3BYKOBBIX almaparax.

31. beznonaro4yHble HaNpaBIISIOIINE aNIaPaTh.

32. JIoCTOMHCTBA U HEJOCTATKU MO0 CPABHEHUIO C JIOMATOYHBIMHU.

33. [Ipunuuns! npoguaupoBanus (ONpeAeIeHUEe yIiia BEIX0AA OTOKA).

34. Paboune koneca TypOuH. CTeeHh peaKTUBHOCTH.

35. ConocraBieHnue pajuaibHbIX U OCEBBIX CTyIEHEH TypOHH.

36. PaguansHo-0ceBbIe TypOUHBI. OCOOEHHOCTH PO HIUPOBAHUS.

37. Ocessie TypOunsl. Koneco Kepruca. 3menenne napameTpoB CTYIEHH MO BBICOTE JIOMATKH.

O0pasen Omiiera K nepBoii py0e:xxHOil aTrTecTanuu



MuHUCTEPCTBO HAayKH U BbIciiero oopazosanus PO
I'po3HeHCcKHii rocynapcTBeHHbIH HeTAHOM TEXHNYECKUil yHuBepcuTeT UM. akaa. M.Jl. MuunoHmmKkoBa
WHCTUTYT 3HEpreTuKU
Kagpeopa «Tennomexnuxa u euopagiuxay

Bujer Ne 1

He[ZBa}I py OexkHas arTecranus

III/ICI_[I/IHJ'II/IHB.I «TensioBble ABUraTeJId U HArHETATEJIN)

Kiaccudukanus corioBIX anmaparoB M0 PeKUMY TeueHUs. THUIBI poduiei.

ComnoBbIe armnaparbl Typ6I/IH OcCHOBHBIE IrCOMCTPHUYCCKUC 1 YITIOBBIC ITApaMETPhI COIIIOBBIX
arraparos.

N3o0pakeHne moIHOTO mporiecca pacmmpenus B T-S nuarpamme.

3aB. kadenpoii «TernoTexHuka U rupPaBIuKa P.A-B. Typnyes

0 JON n h~ WDN—
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7.1.2 Bonipockl K BTOPOii pYy0e:KHO ATTECTAINN

. ConocraBieHue XapakTepUCTUK aKTUBHBIX U PEAKTUBHBIX TypOUH.

. K.z, crynenei B 3aBHCHMOCTH OT XapaKTEPUCTUKHU TypOHH.

. be3pazmepHble u npUBeIeHHbIE XapaKTEPUCTHKH.

. PerynupoBanue napoBbix TypOuH. Perynsatopsl ckopocTh. [lapopacnpenenurtenbHble yCTpONHCTBA.
. Komnpeccopsl. Knaccudukanus no npuHIumy AeHCTBHSL.

. Komnpeccopsr 00beMHoro THa. Kommnpeccopbl KHHETHYECKOTO THIIA.

. [Ipenmy1iecTBa 1 HEJOCTATKHU OTJIEJIBHBIX TUIIOB MAIIMH B CPABHEHUH C JIOIACTHBIMHU MaIIMHAMMU.
. CxeMbI MalmH 00bEMHOT0 TUTIA B TypOOKoMIIpeccopoB. OCHOBHBIE MTOHSTHSI.

. Tunel koMnpeccopoB. TepMoauHaMKKa KOMIPECCOPHOTo Mpolecca.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

Ko ¢ummenTs! moae3Horo AeHCTBHsI KOMIIpeccopoB. OXIaxIeHHE.

Crynenuaroe cxxatue. KomuuectBo cryneneil. [IpomexxyTouHoe naBieHHE.
XapaKTepUCTUKHU JOMACTHBIX KoMIpeccopoB. [lepecueT xapakTepucTux.

Oco0eHHOCTH PeryIupOoBaHUs JIOMACTHBIX KOMITpeccopoB. LIeHTpoOekHbIE KOMIIPECCOPHI.
Crynenp HEHTPOOEKHOTO Kommpeccopa. MOMIHOCTh LEHTPOOEKHOTO KoMIIpeccopa.
[TpubnmxeHHBIN pacyeT cTyneHu. KOHCTpyKIMU HEHTPOOEKHBIX KOMITPECCOPOB.

Crynenp oceBoro kommpeccopa. KoHCTpyKTHBHBIE (hOPMBI OCEBBIX KOMIIPECCOPOB.
Meton pacueTa OCHOBHBIX pa3MepoB cTyneHH. [lopirHeBbie  KOMIpPECCOpHI.
WNuaukaropHas quarpamma cKaTHs U pacliupeHts ra3a B HOPIIHEBOM KOMIIPECCOPE.
Momnocte u  KIIJZI. MeptBoe npocTtpancTBo. [logaya. MHoOroctyneH4aroe cxarue.
MoutHoCTh MHOTOCTYIIEHYATOrO KoMIIpeccopa. KOHCTpyKTUBHBIE THUIIBI  KOMIIPECCOPOB.
. HeiictButenpHass MHAMKaTOpHas nuarpamma. [lomaua w jgaBiieHuE MOPIIHEBOrO KOMIIpeccopa,

pabotaroriero Ha TPyOOTIPOBO/I.

22
1o
23
24
25
26
27
28
29

. PerynupoBanue mnonaun. Koncrpykuuu komipeccopoB. Kommpeccopbl co cBOOOTHO JBUKYLITUMUCS
PLIHSAMU.

. Kommpeccopupie yctanoBku. McmpiTaHue KomMmpeccopa. DHEPreTHYECKHi OalaHCc KoMIIpeccopa.
. DKOHOMUYHOCTh paboOThl KoMIpeccopa. PacueT OCHOBHBIX pa3MepoB CTYIEHEH KOMITpeccopa.

. Cnoco6 neiictus. [logaua. Momnocts u KITJ]. PerynupoBanue momaun poTOpHBIX KOMIIPECCOPOB.
. KoHCTpyKIIMM pOTOPHBIX KOMIIPECCOPOB.

. CBoiicTBa TypOOKOMIIPECCOPOB. YpaBHEHHE Ditsiepa i TypOOKoOMIIpeccopa.

. Koadpumment 3akpyTku. CTeneHp peakTHBHOCTH TypOOKOMIIpeccopa.

. Crarndeckuii © nquHaMuuecKuil Hamopbl MamuHbl. uddy3opsr TypOokommpeccopoB. VX BuabI u

COIMMOCTABJICHHUEC XapPaKTCPUCTHUK.

30

. PaBoune xoneca typookomipeccopoB. OCHOBHBIE TUIIBI U TAPAMETPHI.



31. Teopernueckas 1 IHCTBUTENBHAS XapaKTEPUCTHKHU TypOokommpeccopa. [IpuuuHbl UX pazauyusl.

32. PabGorta TypOokoMIipeccopa Ha ceTh. SIBneHne nmommnaka. Mepsl MPOTHUB TIOMITaXKa.

33. PerynupoBanue TypOoKoMIpeccopoB. [ pymiibl ceTeBbix moTpeduteneil. CnocoOsl peryaupoBaHusl.
34. XapakTepuCTUKU PETYIUPOBaHUs sl 1 1 2 rpyIin moTpeduTenei.

35. PerynupoBanue TypOOKOMIIPECCOPOB NpU IEPEMEHHOM YHUCIEe O0OpPOTOB. XapaKTepUCTUKU
perynupoBaHus s 1 1 2 rpymnim noTpeouTesne.

36. PerynupoBaHue TypOOKOMIIPECCOPOB IMOBOPOTHBIMH JIOMATKAMH W TOBOPOTHBIMH JIONIATKAMU
muddyzopa.

37. TapamnenbHas W TocienoBarenbHas paboTa TypOokommnpeccopoB. CXembl aBTOMATHYECKOTO
perynupoBaHusi paboThl TypOOKOMIIPECCOPOB.

38. IIpoTuBONOMIa)kHOE YCTPOUCTBO. [lepepacueT xapakTepucTUK TypOOKOMIIpeccopa.

39. Knaccuduxkarus HacocoB. [IpuHIUn AeCTBUS TUHAMUYECKUX U OOBEMHBIX HACOCOB.

40. OcHoBBI TeopuH 1Mo100us1 HacocoB. OCHOBHBIE MTApaMETPhl HACOCOB.

41. Llentpobexubie Hacochl. KoHCTpykTHUBHAs cxema. PopMbl pabounx KoJec.

42. Koa¢ppumment OpicTpoxogHocT. K.Im.J. 1 MOITHOCTB LIEeHTPoOeKHbIX HacocoB. Popmyna PynHesa u
ee MpuMeHeHe. YpaBHeHue Dilnepa.

43. CxeMbl OIHOCTYNEHYAThIX IEHTPOOEKHBIX HAacocoB. Teopermueckuil Hamop Hacoca. Ilone3Hslit
Hanop. [lotepu sHepruu B Hacoce.

44. CrnocoObl perylnMpoBaHHE€ HAaCOCOB MX NpPEeMMYyLIecCTBa M HEAOCTaTku. JlomycTumas BbICOTA
BcachIBaHUs. SIBlIeHUE KaBUuTalMKi. KaBuTalmoHHas XapakTepucTuka, KaBUTallMOHHBIN 3ariac.

Oo0pa3zen 0Ous1eTa KO BTOPO#i py0e:kHON aTTecTaunu

MuHmcTepCcTBO HAyKH | BBICIIETO 00pazoBaHus PD
I'po3HEHCKHIA TOCYIapCTBEHHBIA HEPTIHON TEXHUUECKAN YHUBEpCUTET M. akaa. M.J[. MuumnoHImKoBa
MHCTUTYT SHEPreTUKU
Kageopa «Tennomexuuxa u cuopasnuxa»

Bbujer Ne 1

Bropas JKHAS aTTeCcTallnsd

ILI/ICI_[I/IHHI/IHaI «TemnoBble ABUraTeJId U HATHETATEIH

1 | Koapduuuent 3akpytku. CTeneHb peakTUBHOCTH TYpOOKOMIIpECCOpa.

2 | CaoiicTBa TypOOKOMIIpECCOPOB. YpaBHEHHE Difniepa it TypOoKoMIIpeccopa.

3 | KoHCTpyKIIMH POTOPHBIX KOMIIPECCOPOB.

3aB. kadenpoii «TernoTexHuka U rupPaBIuKa» P.A-B. Typnyes

7.2. Bonpochl K 3K3aMeHY 110 aucauivinie « TemioBble IBUraTesin 1 HArHETATEJIID)

1. Krnaccudwukaius HarHeTaTeNbHBIX W PACHIMPUTENBHBIX MamMH. MamuHbel 00BEMHOTO U
KHHETHYECKOTO JIEMCTBUSA. BHAbl TEIJIOBBIX ABUrareieil. [[UKiIbl TEMIOBBIX JBUTATEeH ¢ BHEIIHUM U
BHYTPEHHUM cropaHueM. OCHOBBI TEOPETUUECKOTO UKIIA, TEPMUUYECKUM K.1.J1. BUabI K.I1. 1. IMKIIA.

2. Huknel mapoTypOMHHBIX YCTAaHOBOK, AaHAlM3 WX pa3BUTHUA U OIEHKAa TEepMOJUHAMHUYECKOMN
spdexTuBHOCTH. CpaBHEHUE IIUKIOB ra30TypOUHHBIX YCTAHOBOK M IIUKJIOB NApOTYPOUHHBIX YCTAHOBOK.
B03MOXXHOCTH X COBMECTHOT'O MCIIOJIb30BaHUS.

3. [ukiel Ta30TypOMHHBIX YCTAHOBOK, WX KJIacCU(UKAIINS, CPABHEHHE U OCHOBHBIC IOKA3aTENH [IUKIIOB.
4. Huknel nBuraresieil BHyTpeHHEro cropanus. VX mpeumyniectBa u HepocTaTku. CpaBHEHHE LMKIIOB
Otro u luzens.

5. Asurarens CTUpAUHTA, IPUHIIUI PAOOTHI, MPEUMYIIIECTBA U HEAOCTATKH.

6. KorenepalioHHbIe yCTAaHOBKH Ha 0a3e M3BECTHBIX THIIOB HATHETATENeH U TEIUIOBBIX ABUTarenei. Mx
OCHOBHBIE ITOKa3aTel peHTabeIbHOCTH TPUMEHEHHUS



7. IlpuHUMIIHATIBHBIE OCHOBBI TeUeHHs paboyero Tena B TypOMHE M TypOOHarHeraresne. AKTHBHBIN U
PEaKTUBHBIN MPUHLUIIBL.

8. VYpaBHeHHME COXpaHEHHs OHHEPIUU Uii TypOOMamIMH. YpaBHEHHE HepaszpblBHOCTU. IIporeccs
pactmupenuss U cxaruss B 1-S um h-S amarpammax i TypOomammH. YpaBHEHHE IEPBOTO 3aKOHA
TEPMOJMHAMUKU B TazonuHamuyeckol ¢opme (ypaBHenue bepnymnu). Buabl k.m.a. typ6us. IIpomecc
pacmpenus B TypOouHe B h-S nuarpamme.

9. Bumwel k.ma. typboxommpeccopoB. IIpomecc cxkartust B h-S muarpamme. OCHOBHOE ypaBHEHHUE
TypOomammH (ypaBHeHHE Duiepa) ajis TypOMHBI U KOMIIpeccopa. AHAJIU3 €ro MPOCTON M pa3BepHYTOM
dopme.

10. TypOunsl. Knaccudukanus napoBblx TypOUH B 3aBUCUMOCTH OT XapakTepa TeIIOBBIX MPOLECCOB Ha
TOC. I'a3oBble TypOUHBI U UX 0coOeHHOCTH. [loTepu sHEprUn B MPOTOYHOI YyacTu TypOUH.

11. Knaccuduxanusi BHyTpeHHUX M BHEIIHUX MOTEph TypOMHBI, uX (puznueckuii cmpici. M300paxenue
IIOJIHOTO Ipolecca paciupenus B T-S nuarpamme.

12. ComnoBsle anmaparbl TypOHH. OCHOBHBIE T'€OMETPUYECKHE U YIJIOBBIE IMapaMeTpbl COIUIOBBIX
anmaparoB. Knaccudukaius COIIOBBIX amnmaparoB MO pexumy TedeHus. Tumbl npoduieil. Anamu3
IBUKEHUA ra3a B COIJIOBOM armapare. J[03ByKoBOe U CBEpX3BYKOBOE TE€UEHHUSI.

13. Omnpenenenue yria BeIXoJa MOTOKA COIIOBOTO ammapara, popmyna bapa. ConocraBinenue noreps B
JI03BYKOBBIX M CBEPX3BYKOBBIX aIlliaparax.

14. besnonarouHele Hampapisoomue anmnaparsl. JIOCTOMHCTBA M HENOCTATKM IO CPAaBHEHUIO C
nonatoyHbIMU. [IpuHIUIBEI TpodUIMpoBaHus (ONpeaesIeHNE YIila BBIX0/a TOTOKA).

15. Pabouue koneca TypOuH. CteneHp peakTUBHOCTH. ComocTaBlieHHE PaJualbHbIX U OCEBBIX CTYNECHEH
TypOuH. PammanbHO-oceBbie TypOuHB. Ocobennoctu mnpodunupoBanusi. OceBbie TypOuHBI. Komeco
Kepruca. I3menenne napaMeTpoB CTYIIEHU MO BBICOTE JIOMATKH.

16. ConocTaBiieHHEe XapaKTePUCTUK aKTUBHBIX M PEAKTHBHBIX TypOuH. K.I.ja. cTyneHeil B 3aBUCHMOCTH
OT XapaKTepUCTUKH TypOUH. be3pasmepHble U MPUBEICHHBIC XapaKTePUCTUKU. PerynupoBaHue napoBbIxX
Typ6uH. Perynsaropsl ckopoctu. [TapopacnpenenurenbHble yCTPOUCTBA.

17. Kommpeccopsl. Knaccudukanus mno mnpuHnumy aedctsus. Kommpeccopsl 00bEMHOro THIIA.
Kommpeccoprsl kuHernyeckoro Ttuma. llpenMymiecTBa W HEIOCTaTKH OTIENbHBIX THUIIOB MAIIMH B
CPaBHEHHUH C JIONACTHBIMHU MAILIMHAMM.

18. Cxembl MamIMH 0ObEMHOTO TUIA U TypOoKoMIpeccopoB. OCHOBHbBIE MOHATHS. THUIIBI KOMIIPECCOPOB.
Koa¢¢unmentsl none3Horo aeicTBust komnpeccopo. OxnaxjaeHue. TepMoauHaMUKa KOMIIPECCOPHOTO
mpouecca.

19. Crynenuaroe cxxarue B kommpeccope. KommuectBo — crymeHeill.  IIpoMexkyTouHoe nmaBieHUE.
XapakTepuCTUKH JIONACTHBIX KoMIpeccopoB. [lepecyer xapakTepuCTUK.

20. OcobeHHOCTH peryarpOBaHus JOMACTHBIX KoMIrpeccopoB. LlenTpoOexxHbie koMmmpeccopsl. CTyneHb
LEHTPOOEKHOro KoMIpeccopa. MOITHOCTh LEHTPOOEKHOTO KOMIIpeccopa

21. IIpuOnuKeHHBIN pacyeT CTylneHu Komnpeccopa. KoHCTpyKIMu 1eHTPOOEKHBIX KOMITPECCOPOB.

22. Crynenb oceBoro kommpeccopa. KoHCTpykTuBHBIE (DOPMBI OCEBBIX KOMIIPECCOPOB.

23. Meron pacueta OCHOBHBIX  pa3MepoB cTyneHHU. llopmHeBsle  koMmmpeccopsl. HaukaTopHast
JayarpamMma CKaTHs U pacllupeHus ra3a B IOPIIHEBOM KOMIIPECCOPE.

24. MomHocTb n  KIIJ xommnpeccopa. MeptBoe mpoctpanctso. [lomaua. MHorocrynenuaroe
ckarue. MoIHOCTh MHOTOCTYIIEHYaToro KoMrpeccopa. KOHCTpYKTUBHBIE THUIIBI  KOMITPECCOPOB.

25. ]JlelicTBuUTenbHAsE MHAUKATOpHas auarpamma. Ilomaua u 1aBieHHME NOPIIHEBOTO KOMIIPECCOpa,
pa0oTaroliero Ha TpyOOIPOBOA. Perynuposanue nonaud. KOHCTpyKIMH KOMIIPECCOPOB.
Komnpeccopsl co cBOOOIHO ABMKYIIUMHUCS TOPIIHAMH.

26. Kommnpeccopubie yctaHoBKU. McmbiTaHue KoMmmpeccopa. DHEPreTHYEeCKUuid OalaHC KoMITpeccopa.
DKOHOMHUYHOCTh paboThl KoMIpeccopa. PacueT 0CHOBHBIX pa3MepoB CTyNEHEN KoMIpeccopa.

27. Cnocob neiictBus. [lonaua. Momnocts u KITJI. PerynupoBanue nogauu poTOpHbIX KOMIIPECCOPOB.
KoHCTpyKIIMM pOTOPHBIX KOMIIPECCOPOB.

28. CsoiicTBa TypOOKOMIIpECCOpPOB. YpaBHeHue DOiinepa ans TypOokomnpeccopa. KoapdunueHt
3akpyTKU. CTeneHb peakTUBHOCTH TypOOKOMIIpeccopa.

29. Cratnueckuil U JUHaAMHYECKHi Harmopbl MamuHbl. uddy3opsl TypookoMiipeccopoB. VX BUIBI U
COIIOCTaBJICHHUE XapaKkTepucTuK. Paboune koneca TypookommnpeccopoB. OCHOBHBIE THUIIbI U TApAMETPBHI.



30. Teopernueckass U JNEHCTBHUTENbHAs XapaKTEPUCTUKU TypOokoMIipeccopa. [IpuunHbl UX pa3nuydus.
Pabota Typbokommpeccopa Ha ceThb. SIBIeHne nmommnaxa. Mepbl MpOTHUB TOMIaXKa.

31. PerynupoBanue TypOokoMIipeccopoB. ['pynmbl cereBbix moTpedbureneid. CrnocoObl peryaIupoBaHus.
XapakTepUCTUKH PEryITUpOBaHus s 1 U 2 Tpynm moTpeduTenen.

32.PerynupoBanue TypOOKOMIPECCOPOB IMPH TEPEMEHHOM 4YHCiIe O000poTOB. XapaKTePUCTHKHU
perynupoBaHus s 1 1 2 rpymnim noTpeouTesne.

33. PerynupoBaHue TypOOKOMIIPECCOPOB IOBOPOTHHIMH JIOMATKAMH W TOBOPOTHBIMHU JIOMIATKAMU
muddyzopa.

34. TlapamnenbHas W THocienoBarenbHas paboTa TypOokommnpeccopoB. CXembl aBTOMATHYECKOTO
perynupoBaHusi  paboTbl  TypOokoMmIiipeccopoB. IlporuBomommaxkHoe ycrtpoiictBo. Ilepepacuer
XapaKTepUCTUK TypOOKOMIIpeccopa

35. Knaccudukanus nacocoB. [IpuHIUN HEUCTBUS MUHAMHYECKHX W OOBEMHBIX HAacOCOB. OCHOBBI
TeopHuH 1moo0ust HacocoB. OCHOBHBIE MTapaMeTPbl HACOCOB.

36. llentpoOexnble Hacochl. KoncTpykrtuBHast cxema. @opmbl pabounx konec. KoaddunueHt
obicTpoxogHocTH. K.mm.a. u MomHOCTh EeHTpoOeKHBIX HacocoB. Popmyna PynHeBa u ee mpuMeHEHHeE.
VYpaBHeHue Ditnepa.

37. CxeMbl OIHOCTYNEHYATHIX IIEHTPOOEKHBIX HACOCOB. TeopeTmueckuid Hamop Hacoca. Ilone3Hslit
Hanop. [lotepu sHepruu B Hacoce.

38.CocoObl  peryimpoBaHHE€ HAcOCOB HX MpeuMyllecTBa M HeAocTarku. JlomycTumas BbICOTa
BcacbIBaHMs. SIBineHue kaButanuu. KaBurannoHnHas xapakTepucTrka, KaBHTanMOHHBIN 3ammac

39. Kpuruyeckass BbICOTa BCachlBaHUS LIEHTPOOEXKHBIX HacocoBi. J[Ba ciy4as yCTaHOBKH
IIEHTPOOEIKHOTO Hacoca.

40. OceBble U pagualbHble CHIIBI B LEHTPOOESKHBIX Hacocax. Teoperndeckue XapaKTEPUCTHUKH.
I'eomeTpuueckoe, KHHEMAaTHUYECKOE U TMHAMUYECKOE oJJ00ue.

41. OOwmue KpuTepuu MoaoO0usi MOTOKOB HEHTPOOESKHBIX HacocoB.  Koadduiument OvicTpoxonHocTu
LHEHTPOOEKHBIX HacocoB. DopMynbl MNPONOPLUOHATBLHOCTH LEHTPOOEKHBIX HacocoB. llepecuer
XapaKTEPUCTUK NIPU U3MEHEHUM YaCTOTHI BPALLEHHS MALLUHBI U BA3KOCTH CPEIBI.

42. be3pasmepHble U YHUBEpPCAJIbHbIE  XapaKTEPUCTHKHU LIEHTPOOEKHBIX HACOCOB. VcmblTaHuUS
HacocoB. PerynupoBanue nopaun HEeHTPOOEKHBIX HACOCOB.

43. Tlons pabo4ynx mapamMeTpoB MPHU PA3ITUYHBIX CHOCO0AX PETYIUPOBAHUS IEHTPOOEKHBIX HACOCOB.
Coanble rpaduku. [lapamienbHoe U MOCIEIOBATEILHOE  COCAMHEHHMsS  IEHTPOOEKHBIX  HACOCOB.
HeycroitunBocts pabotsl. [Tommax.

44 1lentpobexHble BeHTHIATOPbl. OcHOBHblE NOHATHS. IlpuMeHeHHE LEHTPOOEKHBIX BEHTUIISITOPOB.
KoHcTpykTHBHAsI cxeMa HEHTPOOEKHBIX BEHTHIIATOPOB.

45. OCHOBHBIE TUIIBI BEHTWJIATOPOB, NPUMEHSIEMBIX B TEIUIODHEPI€TUKE — JyThEBBIE BEHTUIISITOPHI U
IBIMOCOCHI. J[aBieHune, co31aBaeMOe BEHTHIIATOPOM.

46. SBnenue camotsaru. KocBeHHas »kekTopHas Tara. Cxema paboThl HEHTPOOEKHBIX BEHTUIIATOPOB.
[Ipon3BOAUTENBHOCTh W K.II.J. LEHTPOOEKHBIX BEHTWIATOPOB. I[IpuHIMOBI BbIOOpa BEHTHIIATOPA.
JlaBneHue, pa3BuBaeMoe BeHTHIATOpoM. Biustaue camotsiru. Koadduiment noiaHoro naBieHus.

47. Ilomaua, momHOCTh, KIIJI BenTunsTopa. BpiGop BeHTHUISATOpa MO 3aJaHHBIM IapaMETPaM.
XapakTtepucTuku. PerynupoBaHue IEHTPOOEKHBIX BEHTHIATOPOB. KOHCTPYKTHBHOE BBIMOJIHEHHE
HEHTPOOESIKHBIX BEHTWJIATOPOB OOIIIETO HA3HAYCHHSI.

48. BeHTUIATOpHBIE YCTAaHOBKH. BrusHUE MEXaHUYECKUX NMpUMeced B rase Ha paboTy BEHTUIISITOPA.
OceBble BeHTWIATOPHL. [IpuHIMNMaNbHAsS CXeMa C 3J€MEHTaMM MAalluHbl U ee aHaiu3. CXeMbl OCEBBIX
BEHTWJISATOPOB, UX CpaBHEHUE. HenmoaBUKHBIE 3JIEMEHTHI OCEBBIX BEHTHIIATOPOB.

49. OcHOBBI TEOpPHHM BEHTUJIATOPOB. Pemierka npodwmireii. OcHOBHBIE —ypaBHeHHA. Hamop, morepu
sHeprun, KIIJ[. MHoroctyneHuarsie OCeBbIe€ HACOCHI U BEHTHISATOPHL. OCOOCHHOCTH YCIOBHUI pabOThI
JUTMHHBIX JIONACTEN

50. PacyeT oceBbIX HACOCOB U BEHTUJISITOPOB. XapakTepuCTUKU. PerynupoBanue nonaun. PerynupoBanue
BEHTWJISITOPOB. BU/IbI peryaupyrommx yCTpoucTB U UX CpaBHEHHE



Oo0pa3sen 3k3aMeHAIHOHHOI0 OUJIETA MO JMCUHUILIHHE

MuHHCTEPCTBO HAayKH U BbICIIETo 0Opa3oBanus PO
I'po3HCHCKHIA TOCYIApCTBCHHBINA HEPTIHOW TEXHUUECKAN YHUBEpCUTET M. akaa. M.J[. MIITHOHIIMKOBA
WHCTUTYT BHEPTETHKA
Kadgpeopa «Tennomexnuxa u euopagiuxay

JuctunnuHa TenJioBble ABUraTeH M HATHETATEIHN
Cemectp - 6
I'pynna J0I1-24
BHUJIET Ne 1

1. CDaBHeHI/Ie LMMKJIOB raBOTyp6HHHBIX YCTAHOBOK M IIMKJIOB HapOTyp6I/IHHBIX YCTAaHOBOK.

2. | ComnoBele anmaparbl TypouH. OCHOBHBIE T€OMETPUUECKHE U YITIOBBIE TApAaMETPhI COTLIIOBBIX
annaparos.

3. MeTtoxg pacdyc€Ta OCHOBHLIX pPasMCpPOB CTYIICHM. HODI_HHCBBIG KOMIIPECCOPLI.

3aB. kadenpoi
«TemmoTexHuKa 1 THAPABINKA) P.A-B. TypnyeB

7.3 Tekyuiuii KOHTPOJIb

BOl'[pOCLI K IPAKTUYC€CKHUM 3aHATHAM
Kputnueckasi BpicOTa BCachblBaHMS HEHTPOOEKHBIX HACOCOBA. J[Ba ciydas yCTaHOBKU LEHTPOOEKHOTO
Hacoca.

OceBble W pagualbHble CHJIBI B LEHTPOOSKHBIX Hacocax. TeopeTHueckue XapaKTePUCTUKH.
['eomeTpuyueckoe, KHHEMAaTHYECKOE U TMHAMUYECKOE MToJ00He.
OOmme xputepuu NOAOOMS IOTOKOB IIEHTPOOEKHBIX HACOCOB. Koag¢umuent ObICTpOXOTHOCTH

LEHTPOOEKHBIX HacOCOB. DOpMyIbI MPONOPIUOHATBHOCTH HEHTPOOESKHBIX HACOCOB.
IlepecueTr XxapakTepUCTUK IPU U3MEHEHNN YacCTOThI BPAIlEHUs MAIIMHbI U BSI3KOCTH  CPEbI.
be3pasmepHble M yHHMBEpCAJbHBIE XaAPAKTEPUCTUKU LEHTPOOEIKHBIX HACOCOB. MIcIbITaHUsI HACOCOB.
PerynupoBanue noiauu HeHTPOOEKHBIX HACOCOB.
ITons pabGounx mapaMeTpoB MNpHU Pa3IUYHBIX CIOCO0aX PEryJupoBaHUs ILEHTPOOEKHBIX HACOCOB.
CBoanble rpaduku.
[TapannensHO€ M MOCIENOBATEIBHOE COCIMHEHHUS EHTPOOEKHBIX  HacocoB. HeycToiunBOCTH
pabotsl. [Tommax.
LlenTpobexxHbie BeHTWIATOPbl. OCHOBHbIE MOHATHS. llprMeHeHue UEeHTPOOEKHBIX BEHTHIIATOPOB.
KoHcTpyKTHBHAs cXeMa HEHTPOOEIKHBIX BEHTHUIIITOPOB.
OCHOBHbBIE THIIBI BEHTUJISTOPOB, NMPUMEHSEMBIX B TEIUIOPHEPreTHKE — IYThEBbIE BEHTHJISATOPHI U
JIpIMOCOCHL. JlaBlieHue, cO31aBa€MO€E BEHTUIISITOPOM.
SABnenue camotsaru. KocBennas sxexTopHas Tara. Cxema paboThl LEHTPOOEKHBIX BEHTHUIISITOPOB.
[Tpou3BOAUTENBHOCTH U K.I1.JI. IIEGHTPOOEKHBIX BEHTHIATOPOB. [IpuHIIMITEI BEIOOpA BEHTUIIATOPA.
JlaBnenue, pa3BuBaeMoe BeHTWISTOpoM. Biusaue camoraru. KoagdunueHT noiHoro 1aBieHus.
[Monaua, momHocts, KII/] BeHTUNIATOpa. BHIOOP BEHTHIIATOPA MO 33aJJaHHBIM MTapaMeTpaMm.
XapaxkTepucTuku. PerynupoBaHrne LEHTPOOEKHBIX BEHTUISATOPOB. KOHCTPYKTHBHOE BBINIOJHEHHE
HEHTPOOESIKHBIX BEHTUJIATOPOB OOIIET0 Ha3HAYCHHUS.



7.4. Onucanue mokaszareyneid U KPUTEPHUEB OICHUBAHUS KOMIIETCHIIMI Ha Pa3IMYHbBIX dTarnax ux (GOpMHUpPOBAHUS, OMHCAHUE

HOIKaJbl OICHUBAHUA.

Tabauua 7
IlnanupyemMble pe3yjbTaTbl 0CBOCHHS Kpurepuu onieHUBaHUs pPe3y/ibTATOB 00yUeHUsA HaumeHoBanue
KOMIIETEHI[UH OI[€HOYHOT0
MeHee 41 6ajsIoB 41-60 6an10B 61-80 6ay10B 81-100 6asioB cpeacrea

(HEeYI0BJIETBOPHUTEIHHO)

(Y10BJIETBOPUTEJIBLHO)

(Xopomio)

(OTIIMIHO)

OIIK-3 Cnocoben JACMOHCTPHUPOBATb MIPUMCHCHHUEC OCHOBHBIX CIIoco60B NOJIy4YCHMU, Hp606pa3OBaHI/I${, TpaHCIIOpTa U UCIIOJIb30BAHHWA TCIIJIOTHI B

TCIIJIOTCXHHUYC

CKHX YCTaAaHOBKax M CUCTCMax.

3HATDb:

— THIIOBBIC MCTOAUKHN

TEPMOAUHAMUYECKUX U
TUIPOJMHAMUYECKUX PACUETOB MPHU
MIPOEKTUPOBAHUU U IKCIUTyaTallu1
HarHeTaTelied 1 TEIIOBBIX
JIBUraTelIel, CTaHAapTHBIE CPEICTBA U
CHCTEMBI aBTOMATH3aIH BEHITIOTHEHHUS
TEXHUYECKHUX PACUYETOB;

— OCHOBBI IMPOBCACHUA

SKCIIEPUMEHTOB Ha Pa3IM4YHOrO
THTA HAaTrHETaTeNsX M TEeIJIOBBIX
JIBUTATEISX () 3aIaHHOU
METOAMKE M aHaJIU3y Pe3yJbTaToB
c MIPUBJIEUECHUEM
COOTBETCTBYIOLIETO
MaTeMaTH4YeCKOTO

dear MCHTApPHLIC 3HAHUA

Henonneie 3HaHUS

CdopmupoBaHHbIE,
HO COIepIKaIIfe
OT/Ie/IbHbIC
o0l 3HAHUS

CdopmupoBaHHbIe
CHCTEMaTHYECKHE
3HAHUS

Bomnpocs k
PYOEKHBIM
aTTeCTaIUsIM,
TECTHI, BOIPOCHI
K MIPaKTHYECKUM
3agsaTusaM, PI'P.




YMmerh:

MMPOBOJAUTH PACUCTHI MIPUMEHUTCIIEHO

K HarHETaTeIsIM M TEIUIOBLIM
ABUTATCIIAM 110 TUIIOBBIM MCTOAMKAM
C MCITOJIb30BAHUEM HOPMATHBHOM
Z[OKYMGHTaLII/II/I nu COBpeMeHHBIX
METOJIOB ITOMCKa U 00pabOTKH
uH(POPMALIUHU C TPUMEHECHUEM
CTaHJAPTHBIX CPEJICTB U CUCTEM
aABTOMAaTU3aIll1UH BBITIOJIHCHU S
THJIPABIMYCCKUX PACUYCTOB;

IMPOBOJAUTH SKCIICPUMEHTEI HA

TEIUIOBBIX JIBUTATEIAX M HarHETaTeIIsIX
110 3aJJTaHHOM METOJNKE U
aAHAJIM3UPOBAThH PE3YJIBTATHI C
MPUBJICYEHUEM COOTBETCTBYIOILLIETO
MAaTeMaTHYeCKOTO amnmapara.

YacTuuHbIE YMEHUS

Henonnele ymeHus

YMeHus ToIHbIe,
JIOITyCKarOTCs
HeOOJTBITTHE
OIITNOKH

CdopmupoBaHHbIe

Ymenusa




Baanern:

MCTOAUKaMU NIPOBCACHUA

TEPMOJUHAMUYECKUX U
TUJPaBINYECKUX PACUETOB
Har"eTarelied 1 TEIIOBBIX
JIBUTATEJICH C UCITOJIb30BaHUEM
HOPMATHUBHOW JTOKyMEHTAIlUU U
COBPEMEHHBIX METOJIOB ITOMCKA 1
00paboTku nHpopMay U
MPUMEHEHUEM CPEJICTB U CUCTEM
aBTOMATH3AI[H BELIITOIHCHUS,
METOIUKAMU MPOBEICHUS
SKCIIEPUMEHTOB Ha HArHeTareisix Hu
TEIUIOBBIX  JIBUTATENISIX  Pa3JIMYHOIO
THUIIA.

YacTuuHOE BiIaJCHUE
HaBBIKAMU

Hecucremaruueckoe
NPUMEHEHUE HABBIKOB

B
CHCTEMaTHYECKOM
PUMEHEHUH
HAaBBIKOB
JOIYCKAIOTCS
POOEITBI
3HAHUU

Ycneninoe u
CUCTEMATHYECKOE
MIPUMEHEHNE HABBIKOB




8. OcobennocTn peaaun3anvui JTUCHUIIJIMHBI J1JIf UHBAJIU/I0B U JIHII C

OIrpaHN4Y€¢HHBIMH BO3MOKHOCTHMH 310POBbHA

s ocymiecTBieHHs NPOLENYyp TEKYIIEro KOHTPOJIS YCIEBAEMOCTH U IPOMEKYTOYHOM
arTecTanuy OOyYaroIIUXCsl CO3MaHbl (DOHIBI OIIEHOYHBIX CPEICTB, aJalTUPOBAHHbIC JJIsI MHBAJIUIOB U
JUL] C OIrPAaHUYECHHBIMH BO3MOXKHOCTSIMM 3J0pOBbSl M IO3BOJISIOIINE OLIEHUTh JOCTHKEHHE HUMU
3alUIaHUPOBAHHBIX B OCHOBHOM 0Opa30BaTelbHON IporpamMme pe3yabTaToB OOyuYeHHs U YPOBEHb
c(OpMHPOBAaHHOCTH BCEX KOMIIETEHIMH, 3asBIEHHBIX B oOpa3oBarenbHOM mnporpamme. dopma
IIPOBEJCHUSI TEKyLIEeHd aTTecTallMd JJs  CTY/AECHTOB-MHBAJIUAOB YCTAHABIMBAECTCS C  YYETOM
MHAUBUAYAIbHBIX TCUXO(U3NUECKUX O0COOEHHOCTEH (YCTHO, MMCbMEHHO Ha Oymare, MMCbMEHHO Ha
KoMIblOTEpe, B (hopme TectupoBaHMd U T.1.). [Ipu TecTupoBaHuM A CIaOOBHUIAIIMX CTYAEHTOB
UCTIONB3YIOTCS (POHIBI OLIGHOYHBIX CPEACTB C YKpyNHEHHbIM mpudToM. Ha sKk3aMeH mpumiamaercs
COIIPOBOX/IAIOUINM, KOTOPBIH  0OECleuMBaeT TEXHUYECKOE CONPOBOXKICHHE CTyAeHTy. llpum
HEOOXOJMMOCTH CTYJAEHTY-UHBAJIUIY MPEIOCTABISAECTCS AOMOJHUTEIBHOE BpeMs JJIsl MIOATOTOBKU OTBETA
Ha »JKk3aMeHe (unu 3adere). OOydvaronmuecs ¢ OrPaHMYEHHBIMH BO3MOXXHOCTSIMH  37I0POBbS W
oOydarolyecs: MHBaIMIbl O0ECHEYMBAIOTCA IMEUAaTHBIMM W BJIEKTPOHHBIMH 00pa30BaTebHBIMU
pecypcamu (mporpaMMbl, y4eOHBIE MOCOOWS ISl CaMOCTOSITENBHON paboTel M T.JA.) B Qopmax,
alaTHPOBAHHBIX K OTPAHUYCHUSM MX 370POBBS M BOCIPUATHS HH()OPMAIIHN:

1) JUIS MHBAJIUOB U JIUL C OFPAaHUYEHHBIMU BO3MOXHOCTSIMU 3/I0POBbsI 110 3PEHHIO:

- A cJenbIX: 33aJaHMs JUId  BBINOJHEHMs Ha CEMHHapax M MPaKTHYECKUX 3aHATUAX
oopmisioress  penbedHO-TOUCUHBIM IIpU(GTOM bpaitis wnu B BUAe 3NEKTPOHHOTO JIOKYMEHTA,
JOCTYIIHOTO C TOMOIIBI0 KOMIIBIOTEPA CO CHELMAIN3UPOBAHHBIM IMPOTPAaMMHBIM OOECIEUEHUEM JUIS
CIIENbIX, JUOO 3aYUTHIBAIOTCS ACCHUCTEHTOM; IIMChbMEHHBIE 3aJjaHMsl BBIOJNHAIOTCA Ha Oymare
penbedHO-TOoueuHbIM 1pHUdTOM bpaiinsg min Ha KOMIbIOTEpE CO CHENMAIUM3UPOBAHHBIM IPOTrPAMMHBIM
obecriedeHneM sl CIIeNbIX JIMOO HAJMKTOBBIBAIOTCS ACCHUCTEHTY; OOyYalOIIMMCS Ui BBITOJHEHUS
3aJlaHusl MPU HEOOXOAMMOCTU NPEJOCTABISAETCS KOMILIEKT MHUCbMEHHBIX NMPHUHAIIEKHOCTEN M Oymara
Ul TUChbMa  penbe(HO-TOYeuHbIM wmpudTOoM bpailng, koMmmbioTep €O  CHENHMATU3UPOBAHHBIM
IPOrpaMMHBIM 00eCIIeueHHEM IS CIIETbIX;

- A8 caadoBUASIIIMX: 00€CleunBaeTCsl UHIAMBHIyaJbHOE PaBHOMEPHOE OCBELICHHE HE MEHee
300 mrokc; oOywaromuMmcsi JJsi  BBIMOJHEHHS 3aJaHus TpU  HEOOXOAMMOCTH MPEAOCTaBIACTCS
YBEJIMUUBAIOLIEE YCTPOMCTBO; BO3MOMKHO TAaK)K€ HCIIOJIb30BaHUE COOCTBEHHBIX YBEJIMYUBAIOIIMX
YCTPOWCTB; 3a1aHUs /17151 BBIIOJIHEHUS 3a1aHui 0(OPMIISIOTCS YBEIIMYEHHBIM HIPU(PTOM;

2) JUIS. UHBAJIUAOB U JIUII C OTPAaHUYEHHBIMU BO3MOXXHOCTSIMH 3/I0POBbS MO CJIYXY:

- IJISl TIIYXUX M ¢J1a00CabIIAIMX: 00ecleunBaeTcs HalMure 3BYKOYCHIIMBAIOIICH anmapaTypbl
KOJUIEKTUBHOT'O MOJIb30BaHUS, npu HE00XOTUMOCTH o0yJarommmcst MIPEIOCTaBIISIETCS

3BYKOYyCHUJIMBArooias arraparypa HHIUBHUAYAJIBHOI'O IIOJIb30BAaHUA, npeaoCTaBIAIOTCA yciayru



CYpIOIIEPEBOAUNKA,
- JIg  CJHeNOLNIyXHX JOIIyCKAaeTCs MPUCYTCTBUE aCCUCTEHTa, OKAa3bIBAIOLIETO YCIyT'd
tudocypaonepeBoJUuKa (IOMUMO TPeOOBAHUM, BBIIOIHIEMbBIX COOTBETCTBEHHO JUISI CICTBIX U [IyXUX);
3) JUISL JIUI C TSDKEJIBIMU HApPYIICHUSIMU PEUd, DIyXHUX, cIaboChblIaluX JeKIUd |
CEeMMHapBbI, IPOBOJUMBIE B YCTHOH (popMme, MPOBOAATCS B MMCbMEHHOM (hopme;

4) A1 UHBAJIMAOB M JIMI C OIpaHUYCHHBIMU BO3MOXHOCTAMH 3J0POBbIA, HMEKIIHUX
HApPYLIEHUS ONOPHO-ABUIaTeJILHOIO anmnapara:

- UIg JIAL] C HApYLIEHUSAMHU OIIOPHO-IBUIATEIBLHOIO ammapara, HapyLIEHUSAMU IBUTaTEIbHBIX
GYHKIMA BEPXHUX KOHEUYHOCTEH WM OTCYTCTBHEM BEPXHUX KOHEUHOCTEW: MHCHMEHHBIE 3aJaHUS
BBIIIOJIHAKOTCA Ha KOMIIBIOTEPEC CO CICHUAIM3UPOBAHHBIM TIPOTPaMMHBIM oOecrieueHEM UJIA
HAJUKTOBBIBAIOTCS ACCUCTEHTY; BBIMOJHEHUE 3aJlaHUi (TE€CTOB, KOHTPOJBHBIX PabOT), MPOBOIUMEIE B

MUCHbMEHHOU (hopMe, IPOBOIATCS B YCTHOM opme myTeM ompoca, 6ecenbl ¢ 00ydaronmcs.

9. YueOHO-MeTOAMYECKOE M MH(POPMAIIMOHHOE O0ecnedyeHue JUCHUIIINHbBI

9.1 JIutepatypa

1. | TerutoBbIe ABHUTATENN U HATHETATEH [ DIEKTPOHHBIN pecypc]: yueoHoe mocodue/ C.A. Haymos [n
np.].— DnekrpoH. TexkcToBbie JaHHbIe.— HaymoB C.A., XaycroBa E.B., Caquukos A.B., Cokonos
B.IO., ®upcona E.B., LIk A.B.OpenOypr: OpenOyprckuii rocynapcTBeHHbIi yHuBepcuret, ObC
ACB, 2015.— 109 c.— Pexwum noctyna: http://www.iprbookshop.ru/61415.html.— 3bC
«IPRbooks»

2. bacykunckuii C.M. LlenTpoOexHble HarHeTaTenu [DNeKTPOHHBIN pecypc]: 3adaHusl sl IPOBEPKH
3HaHui no pasaeny «Hacocweny/ bacykunckuiit C.M., bacykunckuit b.M.— DJeKTpoH. TEKCTOBbIE
nannble.— Jlunenk: Jluneukuil rocynapcrBennbiii Texunueckuid yausepcutet, ObC ACB,
2013.— 20 c.— Pexum gocrtyna: http://www.iprbookshop.ru/22947 html.— 3BbC «IPRbooks»

3. | [HocTpoeHue auarpaMMbl peKUMOB TEIIO(DUKAIIMOHHOW TypOUHBI C OHUM PETYIUPYEMbIM
0TOOPOM [DIEKTPOHHBIN PECypC|: METOINYECKHUE YKa3aHUS K KypCOBOHM paboTe MO JUCITUTIIIMHE
«TennoBeie nBUTATENN»/ — DICKTPOH. TEKCTOBBIC AaHHbIe.— Jlumnenk: Jlunenxuit
roCyJlapCTBEHHbIN TexHnueckuil yausepcuret, ObC ACB, 2014.— 17 c.— Pexwum nocryna:
http://www.iprbookshop.ru/55132.html.— 3BbC «IPRbooks»

4. | Hepromes JI.I. Bo3nyxonyBHBIC yCTAHOBKH U CTAHIIMH [ DJIEKTPOHHBIN pecypc]: yuedHoe mocooue/
HepromeB JI.I.— DaekTpoH. TeKCTOBbIE HaHHbIE.— M.: MOCKOBCKHI1 TOCYy1apCTBEHHBII
cTpouTenbHbIi yHuBepcuret, Al [Iu Op Menna, Ob5C ACB, 2015.— 163 c.— Pexum nocryna:
http://www.iprbookshop.ru/39649.html.— 3bC «IPRbooks»

5. | Jly6koB B.I. OcHOBBI 3KCIUTyaTaluy TermioMexannueckoro obopynosanust TOC [DneKTpoHHbIN
pecypc]: yuebnoe mocodbue/ Jlyoxos B.U., HoBuukoB C.B.— DneKTpoH. TEKCTOBBIE TaHHBIE.—
Caparos: At [Tu Ap Menua, 2019.— 285 ¢.— Pexum nocryna:
http://www.iprbookshop.ru/82563.html.— DBC «IPRbooks»

6. | Koctun B.W. DHeproaddexruBHas pabora HACOCOB U BEHTUIISITOPOB B CUCTEMAaX TETUIOCHAOKCHHUS 1
BEHTHJISIIMHK [ DIeKTpOoHHBIN pecypc]: Monorpadus/ Koctun B.JM1.— DneKTpoH. TEKCTOBEIE
nanHble.— HoBocubupck: HoBocubupckuii rocyaapCcTBEHHBIH apXUTEKTYPHO-CTPOUTENBHBIN




yausepcureT (Cubcrpun), 96C ACB, 2015.— 188 c.— Pexxum moctyna:
http://www.iprbookshop.ru/68866.html.— DBC «IPRbooks»

B) UHTepHeT-pecypchbl
HNuTepHeT pecypc - www.gstou.ru, amekTpoHHbIe Oubnumoreunsie cuctembl (DBC): «IPRbooksy,
«KoHcynpTaHT cTyzmeHTa», «Ibooksy, «JlaHby.

r) IPOrpaMMHOe H KOMMYHUKALIMOHHOE 00ecreyeHue
CpenctBa o0ecrieyeHHs: OCBOEHUS TUCIIUITIIMHbI
Pacuernbie komnbrotepHble nporpammbl: MATHCAD, EXEL.

1. DJIEKTPOHHBIA KOHCIEKT JICKIIMH W 3JIEKTPOHHO-OOYYAIONIMH KOMILIEKC MO JHCIUILTHHE
«TeruioBble ABUTATENN U HATHETATEIN»
2. TecThl 1151 KOMITBIOTEPHOTO TECTUPOBAHUS CTYACHTOB

9.2 MeTtoguyeckne yKa3aHHUs 10 OCBOCHUIO 1M CHUILIHHbBI ( Ipunoxenue)

10. MarepuajibHO-TEXHHYECKOe o0ecnedyeHue JUCHUIIINHbBI

Jlns obecrnieueHUs OCBOCHHS AWCIMILTUHBI HEOOXOAMMO HAlW4He y4eOHOW ayauTopuH, CHAOKEHHOM
MYJIBTUMEIMHHBIMEA CPEACTBAMU LTSI TPEICTABICHUS IPE3CHTAINH JICKIMA U TI0Ka3a Y4eOHBIX (PHIBMOB.

Kmacc ¢ NEpCOHAJIBHBIMU KOMIIBIOTCPpAMU IJId HNPOBCACHUSA IPAKTHYCCKUX 3aHATUN U BUPTYAJIbHBIX
J1a00paTOPHBIX PadOT.

Vuebuas aymuropus kapeapsl "T u T, Ne2-21, Nel-198 cnaGxeHHass MyJIbTUMEINHHBIME CPEICTBAMH
IS TIPEJICTABIICHHS IPE3EHTALN 1 TToKa3a yu4eOHBIX (PUITBMOB.

11. lonosiHeHus 1 M3MeHEeHUs B pado4eil mporpaMmme Ha y4eOHbIi 1o

JlomonHeHus: 1 U3MEHEHUs B paboyre MporpaMMbl BHOCSITCS €KETO/IHO Mepe/l HauajaoM HOBOTO y4eOHOTo
rona no (opme. M3meHeHus AOKHBI OGOPMISITHCS JOKYMEHTAIbHO M BHOCSTCS BO BCE YUYTCHHBIE
SK3EMIUISPBI.

[Iporpamma cocraBieHa B cooTBeTcTBHUM C TpeOoBaHusiMu PI'OC m ¢ yderoM peKOMEHIAIUW IO
HanpasneHuto noAaroroBku 13.03.01 «TemnosHepreTuka u TEIIIOTEXHUKAY.

TenuioBble ABUraTe M U HarHeTaTen (Hamuure obopynoanus u TCO)

1 Jlaboparopuslii komiieke "Temnonepenada nmpu koHBekuuu 1 0oayse" TITK-010-9JIP-01
(9 nabopaTopHBIX PAadOT)

2 Y4e6GHo-11a60paTOpHbI KOMIUIEKC « TernIo00MeHHUKID)
(4 mabopaTopHBIX pabOTHI)

3 BuptyanpHblii mporpaMMHbIi 1aO0paTOpHbIi koMIuteke "TermnoTexHuka"
(6 maboparopHbBIX padoOT)

4 Buptyanpublii yaeOHbIN KoMILIIEeKC « TerioBbie 37eKTPOCTAHLIUN

Kommiexe npenHazHaueH Ais UCCIIEA0BaHUS IPOLECCOB HACTPOUKH U HaJalKU CUCTEM TEIIOBOU
QJICKTPOCTAHIINU, a TAKKE KOHTPOJIA U MOHUTOPHUHTA COCTOAHUSA DJICMCHTOB CUCTEM BO BPEMA UX pa60T1>1 u
JIEMOHCTpAIIMH BIMSHUS N3MECHEHHs TapaMeTpoB ieMeHToB. [Iporpamma conepxut rpaduieckyro
uHpopMaIyo, N300payKeHUSI MOHUTOPOB, MAHEH YIIPaBICHHs 1 COOOIIECHHs aBapUHHOI CUTHATM3aluH
AHAJIOTNYHBIC pC€aJIbHBIM.



http://www.gstou.ru

B cocraB Bxogur:
1. IlepcoHanbHBINM KOMIBIOTEP, MOHUTOD, KJIABUATypPa, MBIIIb.
2. [IpenycTaHoBICHHOE CIICIMAIN3UPOBAHHOE MTPOrPaMMHOE 00ecTIeyeHne

KoMmnieKT miakaroB 560x800 mw, N300paxeHne HaHECEHO Ha ITACTUKOBYIO OCHOBY TONIIMHON 4 MM
u pazmepom 560x800 mm. Mzo0pakerne obamaeT BOMOCTOMKIMHA CBOHCTBaMHU. Kaxkaplil mrakaT nuMeet
OJIEMEHTEI KPEMIEHHS K CTEHE.

5.1

TemoBbIe drekTpuyecke cTaniuu (16 mr.)

5.2

«TemomaccoooMeny (16 mit.)

5.3

TypOuHbl 1 000PYHOBAHME TEIUIOBLIX CTaHIMK (16 IIT.)

BHeKTPOHHLIe NJIAKAThbI J{eMOHCTpannOHHbBIE KOMIUIEKCH Ha 0a3e MyJIbTUMEANa-NPOeKTopa (KOMILIEKT
3JIEKTPOHHBIX T1akaToB Ha CD, mynerumenua-npoekrop BENQ, HoyTOyk, sxpan 1,5x1,5 m):):

TemnomaccoooMeH (122 mit.)

o

TypOHHBI TETUTOBBIX cTaHIUK (21 mT.)

Ilpe3eHTanuu:

Tennonepenada

TennoBele 1 aTOMHEIC OJICKTPOCTAHIUU

Bujpl, coctaB 1 HazHaueHUe TYpOWH TETIOBBIX CTAHIMH

[TapoBble 1 ra3oBble TYPOUHBI X OCOOCHHOCTH.

Kommpeccopsl. Kinaccudukaius mo npyuHInNny AeHCTBHUS.

I{eHTpOOEIKHBIE KOMIIPECCOPBHI.

OceBble 1 POTOPHBIE KoMIIpeccopa.  KoOHCTpYKIMM KOMIIPECCOPOB

Komnpeccopbl co CBOOOHO JABMKYIUMHUCS MOPIIHIMHU. KOMIIpECcCOpHBIC YCTAaHOBKH.

OCHOBHBIC HapaMeTpbl HACOCOB HCHTDO6C)KHLIC HaCOCHI.

XapakTepUCTHKN EHTPOOSIKHBIX HACOCOB.

— = O ||| |n| W] |~

— 1

HGHTDOGC)KHBIC BCHTUJIATOPLI.

Bujieopniabmel:

- [IpuHnmnm paboThI KOTIIA;

- ITapoBoii KOTeII;

- [lapoBbIe TYpOUHEL;

- Il;mamMst TOpenku;

- KODOTKOG 3aMbIKaAHHC,

- Term1000MeHHNKH;

- Po3xwur xotna;

- I'pagupuu;

- [Tpunium paboThl Hacoca

- [IpuHImn paboTsl 1IEHTPOOEKHOTO HACOCa;

- MHOTOCTYIIEHUATRIN HACOC;

- Hacoc ITHC-1.

- Xabaposckas TOLI;

- Pasauckas 'POC

- DKCIUTyaTalus YHEPrOOI0KOB;

- IIpuHnun paboThl TbIMOCOCA;

- JIBrKeHME JKUIKOCTH B paboyeM KOJIECE;




MeToguueckue YKazaHus 110 OCBOCHHUIO TUCIHUITIMHBI

«TemnoBble IBUTATENN U HATHETATEIIN

1. Mertoauyeckne yka3aHusi 1Jsi O0Oy4yarOIIMXCSl MO IJAHUPOBAHUIO M OPraHU3ALUM
BpeMeHH, He00X0IHUMOTo /I OCBOEHUS TUCIUTIMHBI.

N3yueHue pekoMeHAyeTcs HayaThb ¢ O3HAKOMJICHHs ¢ paboueil mporpaMMoil JTUCLMILIMHBL, €€
CTPYKTYpOH W coAepKaHHWeM pa3zieioB (Momyneil), (OHIOM OICHOYHBIX CPEACTB, O3HAKOMHUTHCS C
y4eOHO-METOANYECKUM 1 HH(POPMALIMOHHBIM 00€CIIeYeHUEM JAUCIUIIINHBI.

Juctunmumna «TerioBble TBUTATENN U HATHETATEIN» COCTOUT U3 16 CBA3aHHBIX MEXITY COO0I0
TeM, 00ecreynBaroIuX MOCIeI0BaTEIbHOE H3yUeHHEe MaTepHara.

OO6yuenne mo aucuuiuinHe «TemyoBble JABUTATENM W HAarHETAaTeNW» OCYIIECTBISIETCS B
CIeAyOIMX GopmMax:

1. AyautopHble 3aHATHS (IEKIUHU, TPAKTUICCKNE/CEMUHAPCKNE 3aHATHS).

2. CamocrosarenbHass paboTa cTyjaeHTa (TMOATOTOBKA K  JIGKIUSAM, I[PAKTUYECKUM/
IPAKTHYECKUM 3aHATHSAM, TecTaM/pedeparaM/IoKiaiaM/acce, ¥ UHBIM (opMaM MHUCHMEHHBIX PadorT,
BBINOJIHEHUE aHAJIN3a KeHCOB, MHMBHIyalbHAasl KOHCYJIbTAlMS C MPENOIaBaTeIeM).

3. WutepakTuBHbIE (OPMBI  TPOBENEHUS 3aHATUH (KOJJIOKBHYM, JIEKIHSA-AUCKYCCHSA,
IpYIIOBOE pelieHue kelca u ap.hopmbl).

Y4eOHbIi MaTepHual CTPYKTYPHPOBAH M U3yUeHHE JUCHUIUIMHBI TPOU3BOJUTCS B TEMATHUECKON
nocuenoBaresibHOCTH. KakaoMy HpakTHYecKoMy/ CEMHMHApCKOMY 3aHATHIO UM CaMOCTOSITEIbHOMY
M3YyUYCHHUIO MaTepHuajia TPEAUIeCTBYeT JIGKIMs MO JaHHOW Teme. OOydaromuecs camOCTOSTENHEHO
IPOBOSAT MPEIBAPUTENIbHYIO MOATOTOBKY K 3aHATHIO, IPUHUMAIOT aKTUBHOE U TBOPYECKOE y4yacTHe B
00CYXJIEHUH TEOPETUYECKHX BOMPOCOB, paz0ope MpOOJEMHBIX CUTyallMid M TIOMCKOB ITyTeH WX
pewieHus. MHorue mnpoOnaemsbl, H3ydaeMmble B Kypce, HOCAT JUCKYCCHOHHBIM Xapakrep, 4TO
NPEAIOoIaraeT HHTEPAKTUBHBINA XapaKTep MPOBEACHUS 3aHATUH Ha KOHKPETHBIX IPUMEPaX.

Onucanue nocnenoBaTeaIbHOCTH IeHCTBUN 00y4atoerocs:

[Ipy wm3yyeHHH Kypca CIEAyeT BHUMATENIbHO CIyIIaTh M KOHCIIEKTUPOBAaTh MaTepHal,
u3jaraeMblii Ha ayAMTOpPHBIX 3aHATHAX. /[l ero mOHMMaHMS W KAa4eCTBEHHOI'O YCBOEHUS
PEKOMEHIYETCS CIEAYIOIas II0CIEA0BATEIbHOCTD JCUCTBUN:

1. ITocne oxoH4aHMs Y4eOHBIX 3aHATHH Ul 3aKpEIUIEHUs Marepuaja IpOCMOTPETh U
00ymMaTh TEKCT JIEKIIMH, MPOCITYIIAHHOW CErojiHs, pa3o0parh paccMoTpeHHble npumepsl (10 — 15
MHUHYT).

2. [Tpr mOATOTOBKE K JIEKIIMU CIIEAYIOMIETO JHS MOBTOPHUTH TEKCT MPEABIAYIICH JICKIHH,
MmoJlyMaTh O TOM, Kakasi MOXKeT ObITh ciaenyromas tema (10 - 15 munyT).

3. B Teuenue Henenu BIOpaTh BpeMs I paboThI ¢ IUTepaTypoil B 6ubnuoreke (mmo 1

qacy).

4. HpI/I IIOATOTOBKE K H[zaKTI/I‘IeCKOMy/ CEMHHAPCKOMY 3aHATHUIO IMOBTOPUTH OCHOBHBIC IMOHATHA
Mo TeMe, M3Y4YHTh NpuUMepbl. Permas KOHKPETHYIO CHTYyalluio, - NPEABAPUTEIBHO TOHATH, KAaKOW
TEOPETUYECKUII MaTepuall HYXHO HCIONb30BaTh. HaMeTuTh miaH perieHusi, mompoboBaTh Ha €ro
OCHOBE PEIIUTH | - 2 TPaKTUUYECKHUE CUTyaIuu (J1a0.paboThI).

2. Metoanueckne yKkazaHus 1o padore o0y4aroumuxcsi BO BpeMs NpoBeleHus JeKIUii.

Jlexumu naroT 00y4aIOMIMMCS CHCTEMaTU3UPOBAaHHbBIE 3HAHUS 110 AUCHUILTUHE, KOHIEHTPUPYIOT
UX BHUMaHUE Ha HauOojee CJIOXKHBIX M BaXHBIX Bompocax. Jleknuu OOBIYHO U3IaralTcs B
TPaIUIIMOHHOM WJIM B NMPOOJeMHOM cTuiie. i CTyIeHTOB B OOJNBIIMHCTBE CIIy4aeB B MPOOIEMHOM
ctuwie. [IpoOneMHBIl CTHIIb MO3BOJSET CTUMYJIMPOBATh AKTUBHYIO MO3HABATENIBHYIO AESITEIbHOCTD
00yJaromuxcsi U UX HWHTEpeC K IUCHUIUIMHE, (POPMHPOBATH TBOPUECKOE MBIIUICHHE, MPHOEraTh K
MIPOTUBOINOCTABICHUSIM U CPABHEHUSIM, JieJIaTh 0000IICHHSI, aKTUBU3HUPOBATh BHUMaHUE O0YYarOINXCs
MyTeM MMOCTAaHOBKH MPOOIEMHBIX BOIIPOCOB, TIOOMIPSATH JUCKYCCHIO.

Bo BpeMsi JNEKUIMOHHBIX 3aHITHA PEKOMEHIYeTCS BECTH KOHCIEKTHpPOBAHHE Y4eOHOTO
Marepuaina, oOpamiath BHUMaHHe Ha (OPMYIUPOBKHM M KaTETOPHU, PACKPHIBAIOIINAE CYTh TOTO HWIIH
WHOTO SIBIICHUS, UJTU TIPOIIECCOB, BHIBOJBI M PAKTUYECKHUE PEKOMEHIALINH.

KoHcnekT nexknuu jydine moapasessTh Ha IMYHKTHI, COONIONAs KPAaCHYIO CTPOKY. DTOMY B



OOJNBIION cTemeHnu OyIyT COocOOCTBOBATH BOIPOCHI IIAHA JICKIUH, TIPEUIOKEHHBIC TIPETIOIaBaTelIsIM.
Cnenyer oOpamiarb BHMMaHUE Ha AaKLEHThI, BBIBOJbI, KOTOpBIE J€JaeT MperojaBaTeilb, OTMedas
HauboJee BaXKHbIE MOMEHTHI B IEKIIMOHHOM MaTepHalie 3aMeYaHUsIMH

«BAXKHOY», «XOPOIIO 3alIOMHHUTH» M T.I. MOXXHO JAeNaTh 3TO U C MOMOIIbIO PA3HOILIBETHBIX MapKEPOB
WIH PY4eK, TOAUYEPKUBasi TSPMUHBI U OTIPEICTICHUS.

[lenecoobpa3zHo pa3paboTaTh COOCTBEHHYIO CHCTEMY COKpalleHHid, ab0peBHaTyp U CUMBOIIOB.
OnHako Tpu JaJIbHEUIIeH paboTe ¢ KOHCIIEKTOM CHMBOJIBI JTy4Ille 3aMEHUTh OOBIYHBIMU CIIOBAMH JIJISI
OBICTPOro 3PUTEITHLHOTO BOCIIPUSTHS TEKCTA.

Paborass Hajg KOHCHEKTOM JIEKIMHA, HEOOXOAMMO HCIIOIb30BaTh HE TOJIBKO OCHOBHYIO
JUTEpaTypy, HO U Ty JHUTEPATypy, KOTOPYIO IOMOJIHUTEIHFHO PEKOMEHJ0BAll MpernoaaBareib. MIMeHHO
Takasi Cepbe3Has, KpONoTIMBas paboTa ¢ JEKIHOHHBIM MaTepHajoM IO3BOJHUT TIIyOOKO OBIAJETh
TEOPETUUYECKUM MATEPHATIOM.

TemaTuka JIeKIHiA JaeTcsi B padodeid mporpaMMe AUCIHUILTHHBL.

3. Metoanueckue YKa3aHus 00yYaromumMcs 1o IOArOTOBKE K
NPAKTHYECKUM/CEMHUHAPCKUM 3aHATHSIM.

Ha mpakTuyeckux/ceMHHApPCKUX 3aHSATUSX MPUBETCTBYETCS aKTHBHOE y4acTHe B OOCYKIECHUHU
KOHKPETHBIX CHUTyallii, CIOCOOHOCTh Ha OCHOBE TIIOJYyYCHHBIX 3HAHWHA HAaXOAWTh HambOoee
53¢ deKTUBHbIE pPEIICHUs MOCTABIEHHBIX NPOOJIEM, YMETh HAXOAUTh IOJIE3HBIA JOMOJHUTEIbHBIN
Marepual 1o TeMaTuke CEeMUHAPCKUX 3aHATHH.

CryneHTy pekOMEeHIyeTCs CIEAYIONasl cXxeMa MOATOTOBKU K CEMUHAPCKOMY 3aHSATHIO:

1. O3HakomJIeHHE C TUTAHOM MPAKTHYECKOTQ/CEMHHAPCKOTO 3aHATHSA, KOTOPBIH OTpakaeT
COJIepKaHUE MPEATIOKEHHON TEMBI;

2. [IpopaboTarh KOHCIIEKT JICKITUH;

3. [IpounTaTh OCHOBHYIO U IOTIOHUTEIBHYIO TUTEPATYPY.

B mporiecce moAroToBKU K MPaKTHYECKUM 3aHITHIM, HE0OX0MMO 00paTuTh 0C000¢ BHIMAHUE
HAa  CaMOCTOSTEIbHOE  M3Y4YeHHE pPEKOMEHJIOBaHHOW  juteparypbl. Ilpu  Bcelt  momHoTe
KOHCIIEKTHPOBAHUS JICKIIMM B HEH HEBO3MOXKHO M3JIOKHTH BECh MaTepHall M3-3a JIUMHUTA ayJUTOPHBIX
yacoB. [loaTomy camocTosTenbHass pabora ¢ yuyeOHMKaMH, Yy4eOHBIMHU MMOCOOWSMHU, HAYYHOM,
CIPaBOYHOH JIUTEPATYpOl, MaTepualaMu NepUOANUYECKUX M3naHui u MHTepHeTa sBusieTcst Hanbomee
5G(GEeKTUBHBIM  METOJOM  IOJMyY€HHUs  JOIMOJHUTENbHBIX 3HAHWW, MO3BOJSET  3HAUYUTEIHHO
AKTUBU3HPOBATH MPOLIECC OBJIAACHUS HHQPOpMAIMEH, CIOCOOCTBYeT Oosee ITyOOKOMY YCBOCHHIO
M3y4aeMoro marepuaina, GOopMHpYeT y CTYACHTOB OTHOIIECHHE K KOHKpPETHOW mpolieme. Bce HOBbIE
MOHSTHS TIO HM3y4aeMOW TeMe HEOOXOIMMO BBIYYUTh HAW3yCTh M BHECTH B TIIIOCCAPHiA, KOTOPBIN
1e1eco00pa3Ho BECTH C CaMOT'0 Havajia U3y4yeHus Kypca;

4. OTBeTUTH Ha BOIPOCHI MJIaHA IPAKTUYECKOTO/CEMUHAPCKOTO 3aHATHS;

5. BEIOJTHUTE JTOMAITHEE 3aJaHue;

6. [IpopabGoTtarh TECTOBBIE 3aJaHUS U 33]1aUH;

7. Ilpu 3aTpynHeHHsIX CPOPMYTUPOBATH BOMPOCHI K MPEIIOIABATEIIO.

Pesynbrar Takoil paboThl TOHKEH MPOSIBUTHCA B CIIOCOOHOCTH CTY/IEHTa CBOOOHO OTBETHTH Ha
TEOPETHYECKHUE BOIPOCHI TMPAKTHKYyMa, BBICTYNAaTh W y4YacTBOBAaTh B KOJUIEKTHBHOM OOCYKICHHUH
BOHpOCOB H3yqaeM0171 TCMBI, HpaBI/IJILHO BBIIIOJIHATH HpaKTI/I‘-IGCKI/Ie 3aJaHud U UHBIC 3a1aHUA, KOTOprG
naroTcs B GOHJIE OIEHOYHBIX CPEACTB AUCITUILUIHHBI.

3. Meroanueckue ykazaHusi 00y4arOIUMCS M0 OPraHU3alMU CAMOCTOSITEIbHOM PadoThlI.

[lenp opraHu3alMyu CaMOCTOSATENBHOM pabOThl MO MUCHMIUIMHE «TemsoBble IBUTATENH H
HarHeTarelIn» - 3TO yNIyOJleHHe U paclUIMpeHe 3HaHUM B 001aCTH KOHCTPYKLUI, pacyeTOB TEIIOBBIX
JIBUTATENeH U HarHetaresei; OpMHUpPOBaHHE HABBIKA M MHTEPECa K CAMOCTOSATEIbHOM MO3HABATEIbHON
JIEATEIBHOCTH.

CamocrosTenbHas paboTa 00y4aroUXCsl SBISETCS BaKHEHITUM BUIOM OCBOCHUS COEPIKAHMS
JUCLUIUIMHBL, TOATOTOBKU K IMPAKTUYECKUM 3aHATHAM M K KOHTPOJbHOH padore. Crofa ke OTHOCATCS
U CaMOCTOATEIbHOE YIIyOleHHOEe U3y4YeHHe TeM JuciuIiuimHbl. CaMmocTosTenbHas paborta
npeAcTaBiIsieT co00i MOCTOSHHO JEMCTBYIOLIYIO CHCTEMY, OCHOBY OOpa30BaTeIbHOIo Ipolecca U
HOCHUT MCCJIEJOBAaTEIbCKUI XapakTep, 4TO MOCIYXHT B OyIylleM OCHOBaHMEM JJIsi HaruCaHHs
BBIITYCKHON KBaTM(PUKAMOHHONW PabOThl, MPAKTHUECKOrO IPUMEHEHUS MT0JIyUYEHHBIX 3HAaHUI.

Opranuzanys caMOCTOSTEIbHON paboThl 00YYarOIIUXCSl OPUEHTUPYETCS HA AKTUBHBIE METO/IBI



OBNIQJICHUSl 3HAHUSAMH, pA3BUTHE TBOPYECKUX CIIOCOOHOCTEH, Tepexoa OT MOTOYHOrO K
VH/IMBUYaJIU3UPOBAHHOMY O0YYEHHUIO, C yUE€TOM MOTPEOHOCTEH U BOZMOKHOCTEH JIMYHOCTH.

[IpaBuibHasE OpraHu3alyst CaMOCTOSTEIbHBIX YUEOHBIX 3aHATHHA, HX CHUCTEMaTUYHOCTb,
1eJ1Ieco00pa3Hoe IUIAHUPOBAHHME PAa0OYero BPEMEHHM I03BOJSET CTYIEHTaM pa3BUBaTb YMEHUS U
HaBBIKM B YCBOCHHM W CHCTEMaTH3allMM MPHOOpPETaeMbIX 3HAHHM, 00eCIeYrBaTh BBICOKHH YPOBEHb
yCIIEBAEMOCTH B NepHOA 00yUEHNUs, IOJIyUYUTh HaBBIKHU ITOBBILIEHUS IPOPECCUOHAIBHOIO YPOBHSI.

[TogrotoBka K NPaKTHUECKOMY 3aHSATHIO BKIIOYAET, KpoMe MpopaOOTKM KOHCHEKTa W
IPE3eHTAlUM JICKIUH, MOUCK JMTEPaTypbl (110 PEKOMEHJOBAHHBIM CIHUCKaM M CAMOCTOSTEIBHO),
MOATOTOBKY 3ar0TOBOK JJISl BBICTYIUICHHUH 110 BOIPOCAM, BEBIHOCUMBIM JIJIs1 00CYKACHHUS 110 KOHKPETHOM
teMe. Takue 3aroToBKM MOTYT BKJIIOYAaTh ILIMTAThl, (DAKThl, COMOCTABICHHE DPA3JIUYHBIX MO3UIUI,
coOcTBeHHbIe MbIcAH. Ecnu mpoOnema 3aMHTEpecoBasia OOyYarolIerocs, OH MOXKET IOATOTOBHUTH
pedepar v BBICTYIUTh C HUIM Ha MPaKTU4YEeCKOM 3aHATHH. [IpakTuueckoe 3aHsATHE - 3TO, IPEXkAE BCETO,
JUCKYCCHsI, OOCYXXIEHHE KOHKPETHOH CHTyallud, TO €CTh HpEANojiaraeT yMEHHE BHHUMATeIbHO
CIyliaTh 4JEHOB Majiod TpYyNmbl M MOJAEpaTopa, a TakXKe CTapaThCsi BbICKa3aTb CBOE MHEHHUE,
BBICKa3bIBaTh COOCTBEHHBIE WAECH U NPEAJIOKEHHUS, YTOUHITH M 3a/aBaTb BONPOCHI KOJUIEraM IIO
00CYXICHHIO.

[Ipy moAroTOBKE K KOHTPOJIBHOH paboTe OOydaromMiics ODKEH MOBTOPATH MPOMAESHHBIN
Marepuanl B CTPOTOM COOTBETCTBUU C Yy4e€OHOW MpOrpaMMoOM, HUCHOIb3ysd KOHCIEKT JIEKIUH u
JUTEpaTypy, PEKOMEHIOBaHHYIO mpemnojasaresneM. llpu HeoOXOIMMOCTH MOXHO OOpaTUThCS 3a
KOHCYJIbTallMEeN U METOINYECKON MOMOIIIBIO K MPENoaBaTelIko.

CamocrosiTenbHas paboTa peanusyercs:

- HEMOCPEACTBEHHO B IMPOLIECCE ayIUTOPHBIX 3aHATUN - Ha JIEKUUAX, MPAKTUYECKUX
3aHATHUSAX;

- B KOHTAKTE€ C IPEToiaBaTesieM BHE PaMOK PaclHMCaHMs - Ha KOHCYJIbTALUAX 10 y4eOHBIM
BOIIPOCaM, B XOJ€ TBOPYECKUX KOHTAKTOB, NPU JIMKBUAALMU 33J0DKEHHOCTEH, IPU BBINOJIHEHUU
MHAUBUAYaJIbHbBIX 3aJJaHUH U T.11.

- B Oubnuoreke, aoma, Ha Kadeape NpU BBHIIOJHEHUH OOy4yaroOIIMMCS Y4eOHBIX M
MPAKTHYECKHX 3aj1ay.

Bunsl CPC u kputepuu olieHOK
(mo 6amnbHO-peiTuHTrOBOM cucteme [ THTY, CPC onenuBaercs B 15 6aioB)

1. Pedepar

2. Jokman

3. Occe

4. VYwuactue B MEpONPUATHUAX

TeMbl [UIs1 caMOCTOATENBHOM pPabOTHl MponucaHbl B padoyeil mporpamMme JUCLMIIMHBL.
D PeKTUBHBIM CPEACTBOM OCYIISCTBICHHUS OOYYaIONIMMCS CaMOCTOSITEIBHONH pPa0OThI SBISETCS
ANIEKTPOHHAs MH(OPMAIIMOHHO-00pa3oBaTesibHas cpejla yHUBEpPCUTETa, KOTopas 00eCeYrBaeT J0CTyI
K ydeOHBIM IUIaHaM, pPaboyuM MporpamMmaM JIUCUUIUIMH (MOXYJeH), NpPaKTUK, K H3JaHUIM
AIIEKTPOHHBIX OMOIMOTEUHBIX CUCTEM.



CocraBuTenb:

HoueHt xadenpo
«TennoTexHnka u ruipaBIuKay
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3aB. BbIIyCKalomiei kad.
«TennoTexHuka 1 rUpaBIuKay
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