MuHHCTEpPCTBO HAYKH U BbIcIIero oopasosanusi P®
DenepanbHOE roCyJapCcTBeHHOE 0K0I:KeTHOE 00pa30oBaTe/IbHOE YUpPeKIeHNEe
BbICIIET0 00Pa30BaAHUA
«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

Hanpagienue noarorosku/cnenuaiabioctsh: 13.03.01 TeniooHepreTnka u TEMJI0TEXHHKA
HaumenoBanue o0pa3zoBare/ibHOi nporpammbl: IlpoMblnieHHAS  KOMMYHAJIbHAA TEMJIOOHEPTeTUKA
YpoBeHb 00pa3oBaHus: BbiclIee 00pa3oBaHue - faKkajlaBpuaT

®opma o0yuenusi: OuHas

Pabouass nporpaMma QM CHUILIHHBI
HAT'HETATEJIA 1 TEIIJIOBBIE IBUT'ATEJIN

biaok:

Baok 1 «/Iucuuniunsl (MoxyJim)»

Yactb 00pa3oBaTesbHOM
NPOrpamMMblI:

YacTsb, popmMupyeMasi y4acTHUKAMHU 00pa30BaTeIbHBIX OTHOIIEH Uil

Ne IMCHUIIJIMHBI 0 YYeOHOMY
IJIaHy:

b1.4.04

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

6 cemecTp - 4;

Yacos (Bcero) no yueoHomy
IJIAHY:

144 yaca

Jexknun

6 cemectp - 28 yaca;

HpaKTuquKne 3aHATHA

6 cemecTp - 28 yaca;

JlabopaTopHbie pa6oThI

6 cemecTp - 14 yacos;

KoncyabTanum

6 cemecTp - 2 yaca;

CamocrosiTesibHasi padoTa

6 cemecTp - 71,5 yaca;

B ToM unciae Ha KII/KP

He MPeyCMOTPEHO YUeOHBIM MJIAHOM

HNnasi koHTaKkTHas padoTa

MPOBOJIUTCHA B paMKaX 4YaCoB ay/IUTOPHbIX 3aHSATHH

BKJIIOYAS:
KontpoabsHnas padora
HNHTepBbIO
TecTtupoBanue

IIpomeskyTouHast aTTecTALUS:

IK3aMeH

6 cemectp - 0,5 yaca;

MockgBa 2023




NPOI'PAMMY COCTABMUJI:

MognucaHo anekTpoHHo nognuceio ®TEOY BO «HUY «M3U»
Ceenennn o enagensue L3N M3K

Bnageney, CnTtac B.W.
[IpenoaBaTenn WaerTibnKaTop R5d717191-SitasVI-5fc02b9b B.U. Curac
COI'JTACOBAHO:
MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»
CseneHva o snagensuye L3N M3K
PyKOBO'HHTe‘HB o B Brageney openos M.B.
00pa3oBaTeILHOM MPOrpaMMbI - Mol ¢ Wnenmagukaop | Re923e979-GorelovMV-5a218dd2 M.B. I'openos

MNopnucaHo 3NeKTPOHHO| noanuckio $TEOY BO «HUY «M3W»
CeeneHuna o enagensue L3N M3KU

3aBez[ylogmﬁ BBIITYCKAIOIIEH BT Bramenen ep6aToE V.A.
Ka(bez[pOI/I - Mol WaeHTUdMKaTOp H6b2590a8-ShcherbatovIA-d9lecl] I/I.A. L]_Iep6aTOB




1. EJIX 1 3AJAYHN OCBOEHMUSA JUCIIUITJIMHbI
Ienp ocBOeHUS AMCUMILIMHBI. W3yYCHUE BHMIOB, THUIIOBBIX XAaPAaKTEPUCTHK, KOHCTPYKLIHH U
PEKUMOB pabOTHI TEIUIOBBIX JIBUTATENIEH M HarHETATEJICH.

3agaun AMCHMIIINHBI

- UI3YUCHHUC KOHCTPYKIMU PA3JINYHBIX TUIIOB HaFHeTaTGHCfI, TCIIJIOBBIX I[BI/IFaTeJIeﬁ Hn ux

TEXHUYCCKHX XapaKTCPHUCTHK;

- OCBOCHHEC MCTOJUK pacyCTa mapamMecTpoB HarHeTaTeNeH M TeIJIOBBIX ﬂBHFaTeHeﬁ;
- an06peTeHHe HAaBbIKOB IIPHUHATHUA U 000CHOBaHUS KOHKPETHBIX TEXHUYCCKHUX peH_IeHI/Iﬁ IIpu
MMPOCKTUPOBAHHUU U OKCILTyaTallun HarHeTaTeJICH M TeIJIOBBIX HBHFaTeﬂeﬁ.

dopmupyembie y 00yJaronierocs KOMNeTeHIMH U 3alJIaHUPOBAHHBIC Pe3yJbTAThl 00yUeHHs TI0
JUCIUILIMHE, COOTHECEHHBIE C HHAMKATOPAMH A0CTUKEHUs KOMIIeTeHINIi

Koa n HaumMeHoBaHue
KOMIIeTeHIIUH

Koa u HamMeHOBaHHe
HHAUKATOPA JOCTUKEHUSI
KOMIIeTeHIMH

3annaHupoBaHHbIE Pe3yJbTATHI 00y4eHUs

TIK-1 Crnocoben
y4acTBOBaTh B
MPOEKTUPOBAHUU U
IKCIUTyaTalui 0ObEKTOB
TCHHO3HCpF€TI/IKI/I nu
TEIUIOTEXHUKHU

N-2nk-1 [IpuanMaer yuactue
B pa3paboTKe
MPUHIMITAATBHBIX CXEM H
o0opynoBaHus 111 00bEKTOB
TETUIOIHEPTETHKH U
TEIUIOTEXHUKHU

3HATh:
- CBOMCTBAa OCHOBHBIX THIIOB HarHerartesei
M TEIUIOBBIX JIBUTATEIICH;

- OCHOBHbIE UICTOYHUKH HAYyYHO-
TEXHUYECKON MH(OpPMAIUH 110
Har"HeTaTelsIM M TCIJIOBBIM JIBUTATEIISIM.

YMETB:

- CaMOCTOSITEIILHO pa30oupaThCs B
HOpMaTI/IBHI)IX MCETOAUKAX pacqua nu
MPUMEHSATD UX JJI PEIICHUS
MIOCTaBJIICHHON 3a1a4H.

TIK-1 Crnocoben
y4acTBOBATh B
HpOGKTI/IpOBaHI/II/I nu
IKCIITyaTalui 00HEKTOB
TeHﬂO3H€pF€TI/IKI/I nu
TEMIOTEXHUKHU

N 1-4rik-1 [IpuHuMaet yuactue
B OLICHKE DHEPIreTU4YeCKOU

3¢ PeKTHBHOCTH 0OBEKTOB
TEIJIOPHEPTETUKU U
TEIJIOTEXHUKHU

3HATh:
- OCYIIECTBJIATH MTOWCK M aHAJTM3UPOBATH
HAyYHO-TEXHUUYECKYIO HH(OPMAIIUIO U

BBHIOMPATh HEOOXOIUMYIO HH(POPMALIHIO.

YMETB:
- QHAJIM3UPOBaTh MH(OPMAIIMIO O HOBBIX

TEXHOJIOTHUAX ITPUMCHCHH A HarHeTaTelei u
TCIIJIOBBIX I[BHFaTeJ'IefI.

2. MECTO JUCIHUILIMHBI B CTPYKTYPE OBPA3OBATEJBHOM ITPOT'PAMMBI BO

JucuumirHa OTHOCHTCS K OCHOBHOM IpogecCHOHANbHOW 00pa3oBaTelbHOM Iporpamme
[TpoMblnieHHass ¥ KOMMYyHaibHas TemuiooHepretuka (naigee — OIIOII), nampaBieHuss MOATOTOBKH

13.03.01
OaxanaBpuar.

TennoaHepr CTHUKa MW TCINIOTCXHUKA,

basupyertcs Ha ypoBHE cpeHETO 0011ero 00pa3oBaHMsL.

YpOBEHb 00pa3oBaHUS:

BBICIICC 06pa3OBaHI/IC -

Pe3ynbrarhl 00yueHus, MOIY4EHHbIE IPU OCBOEHUH THUCHUIUIMHBI, HEOOXOAUMBI IPU BBHITTOJHEHUN
BBIITYCKHON KBaTM(PUKAIIMOHHOMN pabOoTHI.




3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OO01as TpyJI0eMKOCTh JUCHUTUTMHBI COCTABIISIET 4 3a4eTHBIX eMuHUIIbI, 144 yaca.

Pasnensr/TeMsl
JTUCIUTUTAHBL/ (D OPMBI
IIPOMEXKYTOUHOMI
aTTecTalluu

Ha paszen

Cemectp

PacnpenencHue TpyoeMKocTH pasjena (B 4acax) Mo BHUIAM YIeOHOH paboThI

KonrakTHas pabora

CP

JIab

Koncyneranus

HKP

KIIP

I'K

HKKII

TK

A

Pabora B
ceMecTpe

ITonroroBska x
aTTecTalun
/KOHTPOJIb

CopneprkaHue caMOCTOSTENTFHON paboThl/
METOIUYECKHE YKa3aHHs

2

8

9

10

11

12

13

14

15

TennoBwle nBUTATENN

oo

[opX >

18

Camocmoamenbroe uzyueHnue

11

Knaccuduxkarus
HarHeTaTeJIbHBIX U
PpacUIMPUTENHbHBIX

MatuH. [{ukibl

TEIJIOBBIX IBUrATEICH
U YCTaHOBOK.
Korenepanuonnsie
YCTaHOBKH Ha 0aze
HW3BECTHBIX THUIIOB
HarHeTaTejael u
TEIJIOBEIX JABUTATEIICH

oo| || Beero gacos

4

1.2

[TpuHIMNMaTbEHBIE
OCHOBBI TCUCHUA
pabouero Tena B

TypOuHE U

TypOOHarHerarese.

OCHOBHBIE YpaBHEHUS

TEPMOJUHAMUKU U

ra30AMHAMUKHI

13

[TapoBbie 1 ra3oBble
TypOHMHBI U UX
ocobenHoctu. [Torepn
SHEPTHH B IPOTOYHON
YacTH TYpOHH.

1.4

CorutoBble anmaparsl
TypOuH. AHanu3
JIBIDKCHUSI I'a3a B

meopemuuecko20 mamepuana: VI3yantsb
Mmarepuaisl B yueOnuke Kocriok A.I'. [TapoBbie
U Ta30BBIE TYPOUHBI [ JIEKTPOCTAHIIHI.
Yuebnuk s By3oB. Pen. A. I'. Koctiok. U3n.,
3-e, M., U3a. nom MDU, 2008 r. — 556 ¢. .2
ctp.40-82, rn.2 ctp.28-48, rn.3 c1p.49-117, rn.3
cTp.52-69, t1.5 c1p.83-117, r.9 c1p.295-308,
r1.10 crp.309-346 t.11 ctp.347-390
H3yuenue mamepuanog 1umepamypnbix
UCIOYHUKOB:

[2], ctp. 10 - 34




COIUTOBOM armapare.
PaGouue xoneca
TypOuH. AKTUBHBIE U
peakTHBHbBIE TYPOUHBI

15

XapaKTepUCTUKH
TypOHH.
CormoctaBnenue
panuagbHBIX U OCEBBIX
CTyIICHEH TYpOHH.
PeryimpoBanue TypOouH

Harueraremu

26

10

CamocmoamenbHoe uyuenue

2.1

Komnpeccopsl
00BbEMHOTO U
KMHETHYECKOTO THUIIOB.
IIpeumymecTsa u
HEIOCTAaTKU OTAETbHBIX
TUIIOB MaIllH

2.2

CaoiicTBa
TypOOKOMIIPECCOPOB.
Jduddyzopsr u padboune
KoJeca
TYpOOKOMITPECCOPOB

2.3

Teoperndeckas u
JeHCTBUTETbHAS
XapaKTePUCTHKH
TypOOKOMIIpECCOpAa.
PaboTta
TypOOKOMIIpeccopa Ha
ceTb. SIBneHue
MOMIIaXa.

2.4

PerynupoBanue
TypOOKOMIIPECCOPOB.
Cnoco0b1
PEeryinupoBaHuUsL.
I'pynmnsl ceTeBbIX
nmoTpeOuTeNeH

meopemuuecko2o mamepuana: V13yantpb
Marepuaisl B yueOnuke Kanuaun H.B.
Harnerarenu u TersioBble JBUraTeNnu: yueOHoe
mocobue / H.B. Kanunus, B.1. Cy66oTusn, B..
Curtac, A.B. ®entoxun. — M.: U3natenscTBO
M3, 2018. — 216 c. 1.6, cTp.152-177, 1119,
ctp.221-244, r1.10, cTp.245-272, t11.14 c1p.410-
474
H3yuenue mamepuanog numepamypHsix
UCHOYHUKOB:

[1], ctp. 59 - 90

[4], cTp. 59-90

LentpobexHble
HacOCHI.
IeHTpoOeKHBIC U

44

10

14

10

10

Camocmoamensvroe usyuenue
meopemuueckozo mamepuana: VI3yants
Marepuaisl B yueOnuke 3apsiHkuH A.E.

5




OCCBLIC BECHTHUJIATOPBL

3.1

IenTpobexHbIC
Hacochkl. DopMbl
paboumx KoJec.
Koadpdpuument
osicTpoxomrocTr. KITJ]
1 MOIIIHOCTh
HEHTPOOESIKHBIX
HACOCOB

3.2

XapaKkTepUCTUKH
HEHTPOOCIKHBIX
HacocoB. CriocoOnl
peryiupoBaHue
Hacocos. JlomycTumas
BBICOTA BCACBHIBAHMS.
SIBeHue KaBUTALUMU

14

3.3

entpobexHbie
BCHTUJIATOPHI.
OCHOBHBIE THIIBI
BEHTHJIATOPOB,
NPUMEHSEMBIX B
TEIUIOYHEPTETHKE —
JYTHEBBIE U JIIMOCOCHI

3.4

OceBble BEHTHIISATOPHIL.
CxeMbl BEHTUIISITOPOB
Y UX aHAJIN3.

12

35

PerynupoBanue
BEHTUJISITOPOB

4

MexaHHKa HECKUMACMBIX M CKUMAEMBIX
)kuakocreid. M., M3a. Jlom MOU, 2014r. —
590c. rn.2, ctp.24-35, rn.3, c1p.36-44, rn.4,
ctp.45-57

H3yuenue mamepuanos 1umepamypHsLx
UCMOYHUKOB:

[3], cTp. 24 - 57

DK3aMeH

36.00

2.00

0.5

33.5

Bcero 3a cemecTp

144.00

28

14

28

2.00

0.5

38

335

Hroro 3a cemecTp

144.00

28

14

28

2.00

05

71.5

Ipumeuanue: Jlex — nexuuu; JIab — naboparopusie padboTsl; [Ip — npaktuueckue 3ausatust; KIIP — aynuTopHble KOHCYIbTALUU IO KYPCOBBIM
npoektam/padoram; MKKII — unauBuyanbHble KOHCYIbTAlMH M0 KYpCOBBIM MpoekTam/padoram; ['K- rpymnmnoBsie KOHCYIbTAlUU 110 pa3aeaam
mucuutuiniel; CP — camocrostensbHas padora crynenta; UKP — nnas konraktHas padora; TK — Texymmii KoHTpodb; [TA — npomexyTrouHas
aTTecTanus




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Tennosvie osucamenu

1.1. Knaccu¢ukanus HarHeTaTeJIbHbIX U PACIIUPUTENbHBIX MAlUH. [{MKIIbI TEMIOBBIX
JBUraresneil 1 yctaHoBok. KorenepanroHHble yCTaHOBKM Ha 0a3€ U3BECTHBIX TUIIOB HarHeTaTesen
U TEIUIOBBIX JIBUraTesen

Knaccugukanuss HarHeTaTelnbHBIX M PACIIUPUTENBHBIX MAlIMH. MamuHbl 00BEMHOTO |
KHHEeTHYeCcKoro AeicTBus. Bunel TemioBsix aurateneil. L{UKibl TEMIOBBIX ABUraTeIei ¢ BHEIIHUM
U BHYTpeHHUM cropaHueM. OcHOBbI TeopeTuueckoro nukia, tepmudeckuil KIIJ. Buasr KII/]
uKia. ksl mapoTypOMHHBIX YCTaHOBOK, aHAJIM3 MX Pa3BUTHUS M OLEHKA TEPMOJUHAMUYECKON
spdexTuBHOCTH. CpaBHEHHE NHMKIOB Ta30TypOMHHBIX YCTAHOBOK W LHUKJIOB MapOTypOMHHBIX
YCTaHOBOK. BO3MOXXHOCTH MX COBMECTHOIO MCHOJb30BaHUA. L{MKiIBI ra30TypOMHHBIX YCTaHOBOK,
uX Kiaccu(ukanus, CpaBHEHHE U OCHOBHBIE TTOKA3aTeNM IUKIOB. LIMKIIbI [BUTATENCH BHYTPEHHETO
cropanusi. MIx nmpeumyiiectBa u HegoctaTtku. CpaBHeHue mukioB Otro u uzens. JlBurarenb
CrupnuHra, NpuHIKAN pabOTHl, MPEUMYIIECTBA M HeJocTaTKh. KorenepanuoHHbIE yCTAaHOBKH Ha
0a3e W3BECTHBIX THUIIOB HarHeraTeleil W TeIUIOBBIX JBurareneid. VX OCHOBHBIE IOKa3aTelu
peHTabeIbHOCTH IPUMEHEHUSL. .

1.2. IlpuHIMnMaIbHbIE OCHOBBI TeUeHHs pabouero Teia B TypOuHe U TypOOHarHerarese.
OcHoBHbIE ypaBHEHUS TEPMOJIUHAMUKH U Ia30IMHAMUKU

[TpuHIMNMAaIbHBIE OCHOBBI TEUEHUs paboyero Tena B TypOuHe U TypOOHarHeraTene. AKTUBHBIHI
U PpEaKTUBHBIM NPUHLMIBL. YPpaBHEHUE COXPAHEHHUS SHEPruu Juisl TypOoMaiiuH. YpaBHEHUE
HepaspbiBHOCTH. [Ipornecchl pacmupenus u cxarus B T-S u h-S nuarpammax. YpaBHeHHEe epBOro
3aKOHA TEPMOJMHAMUKU B razoanHaMuyeckoil popme (ypasHenue bepuymnnn). Buast KI1/] Typous.
[Tpouecc pacmupenus B Typoune B h-S auarpamme. Buasr KIIJ| TypGoxommpeccopos. IIporecc
cxkartus B h-S muarpamme. OcHOBHOE ypaBHeHHE TypOomamuH (ypaBHeHHE Ditsiepa) Uit TypOUHBI
U KOMITpeccopa. AHaJIU3 ero NpocToi U pa3BepHyTOH (OpM..

1.3. ITapoBble 1 ra3oBble TypOUHBI U UX ocoOeHHocTH. [loTepu sHEpruu B NpOTOYHON YacTu
TypOuUH.

Typounsl. Knaccudukanus napoBblX TypOMH B 3aBUCUMOCTH OT XapakTepa TEIUIOBBIX
nporeccoB Ha TOC. ['a3oBble TypOUHBI U UX ocoOeHHOCTH. [loTepu ’HEpruu B MPOTOYHON YacTh
TypOuH. Kiaccudukanys BHyTpeHHUX U BHEIIHMX HOTEPb, UX (pu3ndeckuil cMpici. M300paxenue
IIOJIHOTO TIpoliecca pacmupenus B T-S nuarpaMme.

1.4. ConuoBble anmapathbl TypOuH. AHaJIW3 IBUKEHUS raza B COIIOBOM ammnapare. Pabouue
KoJieca TypOMH. AKTHUBHBIE U PEaKTUBHBIE TYpOUHBI

ComutoBble anmnaparbl TypOuH. OCHOBHBIE T€OMETPUYECKHE U YIJIOBBIE MapaMeTpbl COIUIOBBIX
anmnapartoB. Knaccugukaius corioBbIX anmnapaToB Mo pexxuMy teueHus. Tunsl npoduiei. Ananus
JIBIDKEHUS ra3a B COIIOBOM ammapare. Jl03ByKoBoe U CBEpX3BYKOBoe TeueHHs. OmpeaeseHue yria
BbIXOJIa TOTOKa, (opmyna bapa. ComnocraBieHue norepbr B J03BYKOBBIX U CBEPX3BYKOBBIX
anmnaparax. besnonaTounsle HanpaBisoIKe annapaTtel. JloCTOMHCTBA M HEJJOCTATKU 110 CPAaBHEHUIO
¢ nonaroyHbIMU. [IpuHUIMOBI TpoduIupoBaHus (ONpeaeseHre yria BbIXojaa MoToka). PaGouue
kosieca TypOuH. Crenenp peakTuBHOCTU. COMOCTaBIeHHE paiiaibHbIX U OCEBBIX CTYNEHeH TypOuH.
PaguansHO-oceBble TypOMHBI. OcobenHoctn mnpodumupoBanus. OceBble TypOunbl. Koieco
Keptuca. I3menenne napaMeTpoB CTYIEHHU 10 BBICOTE JIOMATKH.

1.5. Xapakrepuctuku TypOouH. ConocTaBieHHe paJualbHbIX U OCEBBIX CTyMEHEH TYpOHH.
PerynupoBanue TypOuH

ConocTaBieHle XapaKTepPUCTHUK AKTUBHBIX M peakTUBHBIX TypOuH. KIIJ[ crynmeneit B
3aBHCUMOCTH OT XaJ. XapakTepUCTUKH TypOuH. be3pazMepHbie U MPUBEACHHbBIE XapaKTEPUCTUKU.
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PerynupoBanue napoBbix TypOuH. Perymstopsl ckopoctu. [lapopacnpenenurenbHble yCTpOCTBa.
ABTOMaT 0€30MaCHOCTH.

2. Hacnemamenu

2.1. Kommnpeccopsl 00b€MHOT0 U KHHETUYECKOTO TUIOB. [IpenmMyiiiecTBa 1 HE1OCTaTKU
OT/ICNIbHBIX TUIIOB MAILIUH

Komnpeccoprl. Knaccudukanus no npuninumy aeiictBus. Kommpeccopbl 00beMHOro THMA.
Kommnpeccopsl kunernueckoro tuma. [IpeumyiiecTBa ¥ HEIOCTATKU OTACIbHBIX TUIIOB MAIlUH B
CPaBHEHMH C JIONACTHBIMU MalinHaMu. CXeMbl MallliH 00bEMHOT0 TUIIA U TYPOOKOMIIPECCOPOB.

2.2. CroiictBa TypOokomipeccopoB. uddy3opsl u padboune Koneca TypOOKOMIIPECCOPOB

CgoiicTBa TypOOKOMITpECCOpOB. YpaBHEeHHE Disiepa s TypOokomipeccopa. Koaddunuent
3akpyTKd. CTEmeHb peakKTHBHOCTH TypOokomipeccopa. CTaTHYeCKH UM JUHAMHYECKHA Haropbl
mamuHbl. g dy3opsl TypbokommpeccopoB. VX BUABI U COMOCTABICHUE XapaKTepUCTHK. Paboune
KoJsieca TypookommpeccopoB. OCHOBHBIE THUIIBI U TAPAMETPHI.

2.3. Teoperuueckasi ¥ IeHCTBUTEIbHAS XapaKTEPUCTUKU TypOOoKoMIpeccopa. Pabora
TypOOKOMIIpeccopa Ha ceTh. SIBIIeHHE MOMITaxa.

Teoperudeckass M JCHCTBUTENbHAS XapaKTEPUCTUKU TypOokommpeccopa. [lpuymHBI HX
paznuuus. PaboTa Typbokommpeccopa Ha ceTh. SIBIeHue nommnaxa. Mepbl MpOTUB MTOMITAXKa.

2.4. PerynupoBanue Typo6okomnpeccopoB. Crioco0sl perynupoBanus. ['pymnibl ceTeBbIX
norpedureneit

PerynmupoBanue  typOokoMmmpeccopoB. I['pymnmbl  cereBbix — morpeduteneil.  CriocoObl
perynupoBanus. PerynmpoBanune TypOOKOMIIPECCOPOB TIpHM TOCTOSIHHOM YHCIE 00OpOTOB.
XapakTepuCTUKU peryaupoBanus Uit 1 w2  rpynn  notpeOuteneil. Perynauposanue
TypOOKOMIIPECCOPOB MPU MEPEMEHHOM UHCIIE 000POTOB. XapaKTEPUCTUKU PETYIUpoBaHus sl u
2 rpynn notpebuteneil. PerynupoBanue TypOOKOMIpEcCOpOB MOBOPOTHBIMM JIONIATKAaMH Ha Bcace
U TIOBOPOTHBIMM JomaTkamu auddysopa. IlapamnenbHas u nociepoBarenbHas padoTa
TypOokommpeccopoB. CxeMbl aBTOMaTHUYECKOTO PEryJlupoBaHHUs pPabOThl TypOOKOMIPECCOPOB.
[IporuBonoMmaskHoe ycTpoicTBO. [lepepacueT xapakTepucTuk TypOoOKoMIIpeccopa.

3. UEHmDO6€9fCHbl€ Hacochwl. ueHn’lD06€9iCHble U ocesvle 6EHMUIAmMopbsl

3.1. LenTtpobexnusie Hacockl. Dopmbl padbounx konec. Koaddurument 6sictpoxognoctu. KITJI u
MOITHOCTb LIEHTPOOEKHBIX HACOCOB

[lenTpobexxubie Hacochl. KoHcTpykTuBHas cxema. ®opmbl pabounx kosnec. Koaddumment
osicTpoxogHocTH. KII/I 1 MOITHOCTH LIEHTPOOEKHBIX HACOCOB.

3.2. XapakTepuCTUKH LEHTPOOEKHBIX HacocOB. CrIOCOOBI PEeryIupoOBaHUE HACOCOB.
Jomyctrmast BeICOTa BCaChbIBaHUs. SIBlI€HNE KaBUTaUU

XapakTepuCTUKN  LEHTPOOeXKHbIX HacocoB. CnocoObl  perylMpoBaHHE HACOCOB  MX
[IpeUMyIecTBA M HEAOCTAaTKu. JlolmycTuMas BbICOTa BCACBIBaHMs. JSIBIIEHHE KaBUTALUH.
Kpurnueckas BbicoTa BcachlBaHus. [[Ba cirydast yCTaHOBKH LIEHTPOOEXKHOI0 Hacoca.

3.3. HCHTpO6C)KHLIC BCHTHUJIATOPHL. OCHOBHBIC THUIIBI BCHTUIIATOPOB, IPUMCHACMBIX B
TCIIJIOOHEPTCTUKE — NYTHEBBIC 1 IBIMOCOCHI

L[CHTpO6C)KHBIC BCHTUJIAITOPHI. KOHCTPYKTI/IBHB.}I cxema. OCHOBHBIC THIIBI BCHTUJIATOPOB,
MNPUMCHACMBIX B TCINIOOHCPIE€TUKE — JAYTHBEBBIC BCHTUIATOPBI W ABIMOCOCHI. I[aBJ'IeHI/Ie,

8



co3/laBaeMoe BEHTUJIATOpOM. SIBienue camotaru. KocBenHast xexkTopHas Tsara. Cxema pabOTHI.
[TpousBoautenbHOCTh U KITJI IeHTpoOSKHBIX BEHTUIATOPOB. [IprHITUIIBEI BHIOOpA BEHTHIIATOPA.

3.4. OceBble BEHTUIATOPBL. CXEMBbl BEHTUJISITOPOB U UX aHAJIM3.
Ocesble BeHTWIATOPBI. [IpuHIIMNMAIbHAS CXeMa C 3J€eMEHTaMU MalluHbl U ee aHauu3. CxeMsl
OCEBBIX BEHTUJIITOPOB, UX CpaBHEHUE. HemoABMKHbIE 3JIEMEHTBI OCEBBIX BEHTUIISTOPOB.

3.5. PerynupoBaHue BEHTWISTOPOB
PerynupoBanue BEHTHJIATOPOB. BUbI peryaupyrommx yCTpOUCTB U UX CpaBHEHHE.

3.3. Tembl NpaKTHYECKUX 3AHATHI

1. Hacochl 1 HaCOCHBIE YCTAaHOBKH;

2. BeHTuisTopsl;

3. IlopiiHeBble KOMIPECCOPHI;

4. TypOoKOMITpECCOPHI;

5. Pabouwnii npouecc B TypOMHHOMN CTYIIEHHU;

6. PaGouwnii npouecc B comnax TypOuH;

7. Llukiel TapOTypOMHHBIX U Ta30TYPOUHHBIX YCTAaHOBOK.

3.4. Tembl 1a60paTOPHBIX PadoT

1. ITapannensHast paboTa HEHTPOOEKHBIX HACOCOB;

2. INapannensHast paboTa HEHTPOOESIKHBIX BEHTUIIATOPOB;

3. XapakTepuCTUKH LEHTPOOESKHBIX BEHTWISTOPOB NPH UHAUBUYaTbHOMN U
nocJieI0BaTeIbHON paboTe;

4. XapakTepuCTUKa BOJO-BO3AYIIHOTO 3KEKTOPA;

5. UcnpTanus HGHTpO6C)KHI)IX HACOCOB P MHAWBHUAYAJIbHOM H ITOCJICA0BATCIIBHOM
BKJIIOUECHUH.

3.5 KoncyabTanuu

4.

Ipynnoevie koncyremauuu no paszoeiam oucyuniunsl (I°'K)

['pynmoBbie KOHCYNBTAIIMU MPOBOJSATCS Ha MPAKTUUECKOM 3aHITHH, MPEAIIECTBYIOIIEM
KOHTPOJIbHOM paboTe 1o pazueny 1

['pynmoBbie KOHCYNBTAIlMU MPOBOJSATCS Ha MPAKTUUYECKOM 3aHITHH, MPEAIIESCTBYIOIIEM
KOHTPOJIbHOM paboTe 1o pazaeny 2

['pynmoBbie KOHCYNBTAIlMU MPOBOJSATCS Ha MPAKTUUYECKOM 3aHITHH, MPEAIIESCTBYIOIIEM
KOHTPOJIbHOU paboTe 1o pazaeny 3

['pymmoBbie KOHCYNIBTAIMU IPOBOASTCS HaKaHyHE dk3ameHa 1o kypcy HuT/]

3.6 TemaTuka KypcoBBIX MPOEKTOB/KYPCOBBIX padoT
KypcoBoii npoekt/ pabota He IPeayCMOTPEHBI



3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEHIIU

3arIaHupOBaHHbBIC PE3YAbTAThI 00YUEHUS 110

Howmep paznena
JUCUUILIUHEI (B

OueHo4YHOE CPEACTBO
(TUII 1 HAUMEHOBAHUE)

Kongsl
JUCLUIUINHE COOTBETCTBHH C
HHUKAaTOPOB
(B COOTBETCTBUU C pa3zieioM 1) n.3.1)
1] 2] 3
3HaTh:
OCHOBHBIE HCTOUYHUKH HAYYHO-TEXHUYECKON KontposnbHas pabora/"Pacuér TepMoimHaMUUECKIX
nH(OPMALUY TI0 HATHETATENSIM M TEIUIOBBIM N-2nx-1 + apaMeTpPOB U TEXHUUYECKUX XapAKTEPUCTUK TEIIOBBIX
JIBUTATEISIM nsurareiaei"
CBOMCTBA OCHOBHBIX TUIIOB HarHeTaTeJleH U KonTtponbHast padora/"Pacuér TepMoimHaMHYECKIX
TEIUIOBBIX JBUTATENEH N-2rx-1 + [IapaMeTPOB U TEXHUYECKUX XaPAKTEPUCTUK
TypOOKOMITPECCOPOB"
OCYILIECTBIIATH IIOUCK U aHAIIM3UPOBATh HAYYHO- KonTtposnbHas pabora/"Pacuér napameTpoB HacOCOB U
TEXHUYECKYIO0 MHPOPMAIIUIO U BHIOUPATh N-4nk1 + BEHTUJISITOPOB"
He00X0IMMYI0 HH(OpPMAITHIO
YMersb:
CaMOCTOSITENIbHO pa30upaThcs B HOPMAaTUBHBIX NuTepsbio/3auér no nabopaTopHbIM paboTaM MO Hacocam,
METOAMKaX pacyera U MpUMEHATh ux Juid pemenus | MA-2nx-1 + BEHTUWJISITOPAM U 2KEKTOPY
ITOCTaBJICHHOM 3a7a4l
aHAJIM3UPOBATh HH(POPMALIHIO O HOBBIX TectupoBanue/TecTupoBanue Ha 3HaHHE HOPMYIT
TEXHOJIOTUSIX IPUMEHEHHs HarHEeTaTenen u N-4nk1 + +
TEIUIOBBIX JBUTATENEH
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4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
6 cemecTp

dopma peanmuzanuu: [TuceMeHnHas padbota
1. "Pacuér mapameTpoB HacocoB 1 BeHTHIATOpoB" (KoHTpobHAs paboTa)
2. "Pac4ér TepMOJMHAMUYECKHUX TTAPAMETPOB M TEXHUYECKHX XapPAKTEPUCTUK TETLIOBBIX
neurareneit” (KontponbHas paboTa)
3. "Pacuér TepMOAMHAMUYECKUX MMapaMETPOB M TEXHUYCCKUX XaPAKTEPUCTHK
Typ6okomipeccopoB" (KorrponbsHas pabora)
4. TectupoBanue Ha 3HaHue popmyn (TectupoBanue)

Dopma peanmzanuu: IIpoBepka kauecTBa 0OPMIICHUS 3a1aHUS
1. 3auér no abopaTopHbIM paboTaM 110 HacOCcaM, BEHTWIIATOpaM U kekTopy (MHTepBbIo)

bamibHO-pedTUHTOBasA CTPYKTYpa AUCLUILINHBI SBISETCS NPUIOKEHUEM A.

4.2 IlpoMe:kyTOoUYHAs aTTeCTALUS MO JUCHUIINHE

Ixsamen (Cemecmp Neb)
HtoroBast oOlleHKa MO KypCy BBICTABISIETCS KaK CPEIHEB3BEIICHHAs OICHKA KOHTPOJIBHBIX
MepornpusTuil ycrieaemoctu 1o aucuumummae KM-1, KM-2, KM-3, KM-4 u olienka 3a sk3aMeH

B numnmnoM BeICTaBIsETCS OICHKA 3a 6 CEMCCTD.

IIpumeuanue: OrieHOYHBIE MaTEpUAbI IO AUCHUILIMHE MPUBEIEHBI B (DOH/IE OLIEHOYHBIX
matepuanos OITOII.

5. YYEBHO-METOANYECKOE OBECHHEYHEHUE JUCLHUIIJINHbI

5.1 ITeyaTHbIE U IJIEKTPOHHbIE H3IAHNS

1. Cazanos, b. B. IIpombliieHHbIE TETTIO9HEPTETUYECKHE YCTAHOBKH U CUCTEMBI : yueOHOe
nocoOue no HampasiaeHuto "Temnosnepreruka u ternorexuuka” / b. B. Cazanos, B. 1. Cutac . —
M. : Uzpgarensckuii oM MOU, 2014 . — 275 c. - ISBN 978-5-383-00900-0 .;

2. Harnerarenu u TeIUIOBBIE ABUraTeH : COOPHUK 33aJa4 1o Kypcam "Harnerarenu u TensaoBble
neurarenu”, "OCHOBBI TpaHCQOpPMAIIMH TEIJIa U POLEeccoB oxJaxaeHus", "Hetpaauionssle u
BO300HOBJISIEMbIE UCTOYHHUKH dHeprun", "TexHonornyeckre YHEProHOCUTENN U SHEPTOCUCTEMBI
npennpustuil" no Hanpasnenuto "Temnosnepretuka” / A. B. ®entoxun, H. B. Kanunun, B. U.
Curac, [u ap.], Hau. uccnen. ya-t "MOU" (HUY"MOHN") . — M. : U3a-80 MOU, 2019 . -84 c. -
ISBN 978-5-7046-2126-3 .

http://elib.mpei.ru/elib/view.php?id=10764;

3. 3apsukuH, A. E. Mexanuka HeC)kKMMaeMbIX U COKMMAEMBbIX KHUJIKOCTeH : ydeOHUK /ISl BY30B 110
HarpaBJIeHUIo "DHepreTuueckoe MammHocTpoeHue" u "TemnosnepreTuka u reriotexuuka" / A. E.
SapsakuH . — M. : I3parensckuii jom MOU, 2014 . — 590 c. - ISBN 978-5-383-00903-1 .;

4. Cazanos b. B., Curac B. 1.- "lIpoMBbIlIIEHHBIE TETNIO3HEPTETUYECKUE YCTAHOBKU M CUCTEMBI',
N3narensctBo: "U3narensckuit jom MOU", Mocksa, 2014 - (275 c.)
http://e.lanbook.com/books/element.php?pll_id=72273.
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5.2 JIuneH3MoHHOE ¥ CBOGOTHO PAacPOCTPaHsIeMo€e MPOrpaMMHOe ofecrevyeHme:

1. CAO "IIpomereii";

2. Office / Poccuiickuii makeT o(pUCHBIX MPOrpamm;

3. Windows / OnepanimonHas cucrema cemeiicTpa Linux;
4. Buneoxondepenuuu (Maitan, Coepmkas, BK u mp).

5.3 UuTepHeT-pecypcsl, BKJIIOYast NpodeccHOHAIbHBIE 0a3bI IaHHBIX 1 HH(POPMAIIHOHHO-

CIIPpaBOYHbIC CUCTEMBbI:

1. 3BbC "YHuBepcurerckas 6md1M0TEKA OHJIANH" -
http://biblioclub.ru/index.php?page=main_ub_red
2. Hayunas saekTpoHHasi 6udamorexa - https://elibrary.ru/
3. basza nannbix Web of Science - http://webofscience.com/
4. ba3a nanabIx Scopus - http://www.scopus.com
5. Daexkrponnasi oudauoreka MOU (36 MDMN) - http://elib.mpei.ru/login.php

6. HaimoHabHbIH MOpTaJ oHJIaiin 00yueHuss «OTKpbITOEe 00pa3oBanue» - https://openedu.ru

6. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHUE JUCHUITJIMHBI

Tun nomemeHus Homep aynuropun, OcHamenue
HAHMEHOBAaHHE
Y4eOHble ayIuTOpUN ['-400, Yuebnas nmapTa, CKaMbs, CTOJI IIPENOgaBaTelIsd, JOCKa
JUISL IIPOBEICHUSA ayIuTopust MEJIOBast, KOMIIBIOTEPHAS CETh C BEIXOJOM B

JICKIMOHHBIX 3aHATHH U
TEKYIIEro KOHTPOJIS

WHTepHeT, MyIbTUMEIUUHBIN IPOEKTOP,
9KpaH, KOMIIBIOTEP MEPCOHAIBHBIN

VY4eOHble ayuTopun
JUISl IPOBEJICHUS
MPAKTUYECKUX 3aHITUH,
KP u KII

I'-409, YuebHnas
ayJUTOPUS

InapTra, CTOJ npenoaaBareiisd, CTyJl, JOCKa
MCJI0Basd

VY4eOHble aynuTopun
U1 IPOBEIEHUS
ab0paTOPHBIX 3aHATUI

C-103/1, YueOnas
nabopaTopus
"Harnerarenu u
TEIJIOBLIC IBUTATEITH "

CTeJUIaX, CTOJ, CTYJ, KA U1 XpaHEHUs
VWHBEHTAps, BELIAIKa Ul OJEXKIbI, JOCKa
MEJI0Basi, MyJbTUMEIUUHBIN ITPOEKTOP,
9KpaH, JJabopaToOpHBIN CTeH I, 000pyI0BaHUE
yueOHOe, KOMIBIOTEP MEPCOHATbHBIH,
KOHJIMIIMOHEP, HAOOPHI IEMOHCTPALIMOHHOTO

000pyI0BaHUS
VY4ebHble ayIUTOPHH I'-409, YuebHnas napra, CTOJI NIPENoJaBaTels, CTyl, JOCKa
JUISL IPOBEJICHUS ayuTOpus MeJoBast
IIPOMEKYTOUHOU
aTTecTaluu
[Tomemenus aus HTB-201, CTOJI KOMIIBIOTEPHBIH, CTYJI, CTOJI
CaMOCTOSITEIIbHOMN KomnberorepHbrit MHUCBMEHHBIN, BETTaIKa JUIS OJIEKIbI,
paboThI YUTAJIBHBIN 3ai1 KOMIIBIOTEpHAsI CETh C BBIXOJI0M B MIHTEpHET,

KOMITBIOTEP MEPCOHAIBHBIN, IPUHTED,
KOHJIULIUOHED

ITomemenus s
KOHCYJIbTUPOBaHUs

B-208, ITomemenne
yueOHo-
BCIIOMOTATEIFHOTO
nepconana kagd. "[ITC"

Kpecyo pabouee, CTOJ Perno1aBaTesis, CTYII,
mKad 1719 JOKYMEHTOB, IKad I OEKIbI,
CTOJI TMCbMEHHBIN, JOCKa MapKepHas,
KOMIIBIOTEP MEePCOHATBHBIN, XOJIOAMILHUK

ITomemenus s
XpaHEeHHS
000pyI0BaHUS U
y4eOHOT0 MHBEHTaps

B-206, Kabuner
COTPY/AHUKOB Kag.
"HTC n

CTyJ, Kad UIsi TOKyMEHTOB, CTOJ
MMCBMEHHBINA, KOHAULMOHED, IUIIJIOMHBIE U
KypCOBbI€ pabOThI CTY/IEHTOB
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

Harnerarenu u TenjaoBbie ABUTI'aTCJIN

(Ha3BaHME AUCIMILIMHBI)

6 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-1
KM-2
KM-3

KM-4
KM-5

"Pacuét TepMouHAMUYECKIX TaPAMETPOB U TEXHUYECKUX XaPAKTEPUCTUK TETIOBBIX
neurareneit” (KontponbHas paboTa)

"Pacyér TepMOAMHAMHYECKHUX MTApPaMETPOB U TEXHUYECKUX XaPaKTEPUCTHK
typbokommnpeccopos" (KonTposbnas pabota)

"Pacuér mapameTpoB HacocoB u BeHTWIATOpoB" (KoHTponbpHas pabora)

3auér o abopaTopHbIM paboTaM 10 HacocaM, BEHTHIISTOpaM U 3xkeKkTopy (MHTepBhIO)
TectupoBanue Ha 3Hanue ¢popmyn (TectupoBanue)

Buja npoMexyToYHOI aTTecTANMU — DK3aMEH.

Nunekc KM- | KM- | KM- | KM- | KM-
Howep Pa3znen nucuuninHb KM: L 2 3 4 >
pasjena Henens 4 8 10 12 16
KM:
1 TennoBsle qBATATENN
Knaccudukanus HarHeTaTENbHBIX U PACITUPUTETHHBIX
11 MallvH. [[UKIIbI TEIUTOBBIX ABUTATENEH U YCTAHOBOK. +
' Koreneparmonssle yCTAaHOBKH Ha 0a3e U3BECTHBIX
THIIOB HarHETaTeJEeW U TEIIOBBIX JBUraTeNei
[TpuHIMNIMAaIbHBIE OCHOBBI TEUEHHsI pabouero Tena B
1.2 TypOuHe u TypooHarueraresie. OCHOBHbIE ypaBHEHUS + +
TEPMOJMHAMMKH U Fa30AMHAMUKH
13 [TapoBble U razoBble TYpOMHBI U UX OCOOCHHOCTH. + +
] [Torepu sHEpPTUU B IPOTOYHON YAaCTH TYpOUH.
ComutoBble anmnapatsl TypOUH. AHANIN3 JBU)KEHUS ra3a
14 B COIUIOBOM arinapate. Pabouune koseca TypOuH. +
AKTHBHBIE U pEaKTHBHbIE TYPOUHBI
XapaxTtepuctuku TypOouH. CornocTaBieHne
1.5 paIualbHBIX U OCEBBIX CTYNEHEH TYypOUH. +
PerynupoBanue TypOuH
2 Haruerarenu
Kommnpeccopbl 00b€MHOTO 1 KHHETHYECKOTO TUIIOB.
2.1 [Tpeumy1iecTBa U HEAOCTATKU OTAENIbHBIX THUIIOB +
MaIIiH
29 CgoiictBa TypOoKommpeccopoB. Juddy3opsr u + +
' paboune Koseca TypOOKOMIPECCOPOB
TeopeTtnueckas u AeMCTBUTENbHAS XapaKTEPUCTUKH
2.3 Typbokommpeccopa. Pabora Typbokommnpeccopa Ha +

ceTh. JIBieHre moMITaxa.
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PerynupoBanue TypookommpeccopoB. CriocoObl

24 peryaupoBaHus. [ pynmbl ceTeBbIX MoTpeduTenen ¥ *
3 IlentpobesxHble Hacochl. LlenTpoOexHbIe U OceBbIe

BEHTHJISITOPHI
LlentpobesxHble Hacochl. POpMBbI PabOUYMX KOJIEC.

3.1 Koaddurment 6sictpoxonnoctu. KITJ] u MomHOCT + +
LIEHTPOOEKHBIX HACOCOB
XapaKkTepUCTUKHU IIEHTPOOEKHBIX HacocoB. CriocoObl

3.2 peryiarpoBaHue HacocoB. JlomycTumas BeIcOTa + +
BCachIBaHMsI. SIBlIeHHE KABUTAIH
LlenTpoOesxHbIe BEHTUIATOPBI. OCHOBHBIE THIIbI

3.3 BEHTUJISITOPOB, IPUMEHSAEMBIX B TEIUIODHEPIETUKE — + +
JYThEBBIE M IBIMOCOCHI

3.4 OceBble BeHTWIIATOPBI. CXEMBI BEHTUISITOPOB M UX + 4
aHaJm3.

3.5 PerynupoBanue BEHTHIIATOPOB + +

Bec KM, %:| 20 | 20 | 20 | 20 | 20
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