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1. EJIX 1 3AJAYHN OCBOEHMUSA JUCIIUITJIMHbI
Henpr ocBoeHMs AUMCUMIUIMHBI. L[enbl0 OCBOCHHSA NHCLUIUIMHBI SIBJIIETCS W3Y4YCHHE BHUJIOB,
TUIIOBBIX XapaKTEPUCTUK, KOHCTPYKIMH U PEKUMOB pabOTHI TETUIOBBIX JBUTATEICH U HarHETaTeNeH.
3aga4u AUCHHUILINHBI
- MI3ydeHne KOHCTPYKIMH pa3JIMYHbIX TUIIOB HAarHETATEIICH, TEIUIOBBIX ABUIATENICH U UX
TEXHUYECKUX XapPAKTEPUCTHK.;
- OcBoeHNE METOAMK pacyeTa NapaMeTpOB HarHETATEeN U TEIUIOBBIX JBUIATElE.;
- [IpuoOpereHne HaBbIKOB MPUHATUS U 00OCHOBAHHS KOHKPETHBIX TEXHUYECKHUX PEIICHUN IpU
IIPOCKTUPOBAHUM U DKCIUTyaTalli HarHETATEJIEW U TEIIOBBIX JBUTATEIICH. .

dopmupyembie y 00yJaronerocs KOMNeTeHIUH U 3alJIaHUPOBAHHBIC Pe3yJbTaThl 00yYeHHs TI0
JUCIUILIMHE, COOTHECEHHBIE C HHAMKATOPAMH A0CTUKEHUs KOMIIeTeHINIi

KOI{ U HAMMECHOBAaHHUE KO,H 1 HAMMECHOBAaHHue gaﬂﬂaHI/IPOBaHHble pe3yabTaThbl 06y‘leﬂl/lﬂ
KOMIICETCHIINH HHAUKATOpA TOCTHKCHUSA
KOMIIETCHIIUHU

[IK-1 Cnocoben NJI-3nk-1 3HaeT yCTPOHCTBO, SHaTb.
y4acTBOBATh B IIPOEKTHO- MPUHIUI PAaOOTHI U IPUHUMAET | ~ OCHOBHBIC HCTOYHUKH HAy4HO-
KOHCTPYKTOPCKOM 000CHOBaHHBIE TEXHUUECKHE TEXHHYCCKOI HH(OPMALIHH 10
JESTENbHOCTH B cepe peLICHHs [IPH paspaboTKe HarHeTaTe sIM U TETJIOBBIM JBUTATEIISIM. |
TEIUIODHEPIeTUKU U CXEM /I KOHCTPYKITHHA } XaPaKTepHSTHKH OCHOBHBIX THIIOB -
TeIUIOTEXHUKH SHEPreTHYECKOro HarHeTaTes’el U TeTUIOBBIX JIBUTATENEH. ;

06OpyIOBAHMS - OcoOEHHOCTH IKCILTyaTaluu

HarHeTaTeNel M TEIUIOBBIX JIBUTATEIICH. .

2. MECTO JUCIUILINHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JluctyiuiiHa OTHOCHUTCS K OCHOBHOW TPOQECCHOHAIBHOW 00pa3oBaTeNbHOM MPOrpaMme
Temnoonepretuka u TernotexHuka (manee — OIIOIl), wnampaBnenuss mnoarotosku 13.03.01
TennosHepreTrka U TEIUIOTEXHUKA, YPOBEHb 00pa30BaHus: BhICIIee 00pa3oBaHue - OaKkalaBpuar.

TpeboBaHMs K BXOJHBIM 3HAHUSIM U YMEHHSIM:
- 3HaTb OCHOBBI TEPMO- U Fa30IMHAMUKH.
- yMeTh BrInonHsATs pacueTsl B mporpaMmHbix nakerax MS Excel u MathCad.

PesynbTarsl 00yueHus, Noxy4eHHbIE IPU OCBOEHUH JTUCHUIUIMHBI, HEOOXOAUMBI IIPU BBINOJIHEHUN
BBIITYCKHON KBaTM(PUKALIMOHHON paboThI.




3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

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

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

Pa3nensr/TeMsl 8| a
Ne JTUCIUTUTAHBL/ (D OPMBI § % § KonrakTHas pa6ora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i [POMEIKYTOIHOM o &| 3 Koncynbranus UKP PaGora B [Toxroroska k METOIMYECKHE YKA3ZaHUs
aTTeCTAINH 8g|© Jlex | JIab | Ilp ITA CeMECTDE aTTecTaluu
A KITP 'K HKKIT | TK p /KOHTPOITS
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 TensioBble qBUraTENIN 54 7 16 7 9 - - - - - 22 - Ilo0z0mogKa K meKyuiemy KOHmMpoio:
11 TemnnoBble cXeMbl U 11 4 1 2 - - - - - 4 - [ToBTOpenue marepuana no pasaeny "Temiossie
TepMOJUHAMUYECKHE nBuratenu"
LUKJIBI TAapOTYPOUHHBIX Iloozomogka k nabopamopnoit padome: Jns
ycranoBok (IITY). BBITIOJTHEHHS 33/1aHUH 110 JJaOOpaTopHOi padoTte
OHepreTHvecKue HEOOXOAUMO TPEBAPUTEIEHO U3YUHTh TEMY U
nokasarenu IITY. 3a71a4M BBITIOJHEHHMS JTaOOpaToOpHOI paboThl, a
1.2 OCHOBHBIE THIIBI 9 2 1 2 - - - - - 4 - TaK K€ U3y4UTh BOIIPOCHI BAPHAHTOB
MIapOBBIX TypOUH. 00paboTKN pe3yIbTaTOB 10 U3YICHHOMY B
OcobeHnocTi pazgene "TemnoBele ABUraTeny" MaTepHany.
KOHCTPYKIIMH y3JIOB Ilo0z0mogKa K KOHmMpoNbHOU padome:
IITVY: pabouee koieco, N3ydenne maTepuainos o paszaeny Temnossie
COIUTOBOM amnmapar, JIBUTATENN ¥ OATOTOBKA K KOHTPOJILHOM
MapopacipeeIuTeNbH pabote
bI€ KJIAIIaHbl U 110020mogKa K NpaKmuuecKum 3auAMuam:
nradparMsl, W3yuenne maTepuana mno paszgeny "TerioBsie
pereHepaTuBHbIE JBUTATENN" MOATOTOBKA K BBITIOJIHEHUIO
MOJOTpeBaTeNH U 3a7aHUH Ha IPAKTHYECKUX 3aHATHIX
KOHJICHCATOPBI. Camocmoamenvnoe usyuenue
1.3 Creundukanuu 1jis 8 2 1 1 - - - - - 4 - meopemuyueckozo mamepuana: izyuenue
BEIOOpa JIOTIOJTHUTEIBHOTO MaTepHaa o pas3zierny
SHEPreTUYECKHUX U "TemoBble nBUratenn"
npuBoHbIX [ITY. Iloozomoexka pacuemuvix 3a0anuii: 3a1anus
Pacuér sHepreTuueckux OpPHEHTHPOBAHBI Ha PEIICHHS MHUHU3a/1a4 110
H TEXHHUKO- pasneny "Temnosble npuratenu. CTyAeHTHI
9KOHOMHUYECKHX HEOOXO0/IMMO TIOBTOPUTH TEOPETUUECKHIA

mokazarenen [ITY ¢
romoIsn DBM.

MaTepHal, pa3o0paTh MPUMEPHI PEIICHU
AHAJIOTUYHBIX 3aJia4. IPOBECTHU PACUYCTEHI 11O
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1.4

TenmoBbie CXeMBI U
TEPMOJANHAMUYICCKHE
IUKJIBI Ta30TYPOMHHBIX
(I'TY). 1 mapora3oBbIX
ycranoBok (IIT'Y).
DHepreTHvyecKue
nokazareau ['TY u
nry.

15

OCHOBHBIE THIIBI
ra30BbBIX TYpOWH.
Ocobennoctu
KOHCTPYKIIUH Y3JI0B
ITY ulll'Y:
KOMIIpeCccop, Kamepa
cropanusi, TypOuHa,
KOTEN-yTUIIU3aTOpP.

1.6

ITon6op
SHEPreTUICCKUX U
npuBoIHbIX ['TY.

Pacuér sHepreTryeckmx
1 TEXHUKO-
SKOHOMHYECKHUX
noxkazarene I'TY u
[II'Y ¢ momopio
OBM.

1.7

TennoBbie cXeMbl 1
TEPMOJANHAMUYICCKIE
LIMKJIBI Ta30-
MOPIITHEBBIX YCTAHOBOK
(T'T1Y). Cneundukarmm
qutst Beioopa ['T1Y.
DHepreTuueckue
nokasarenu ['TIV.

BapHUAHTY 3aJlaHusl U CJIeNIaTh BBIBObL. B
KauecTBe 3aJaHUsI UCIIOJIb3YIOTCS CEeAYIOIIHe
ynpaxueHus: 1) [a30TypOuHHAS ycTaHOBKA
BEITIOJTHEHA C HE3aBUCUMOMW CHIJIOBOI TypOHHOM.
Omnpenenuts padory UB/] razoBoii TypOUHEI,
coenrHeHHOM ¢ komnpeccopoM, u YH/I. KITQ
nt = 0,9, nk = 0,85, ynenpHBIE TETIIOEMKOCTH
Cprosn = 1 xkIx/(xr-K), Cpraz = 1,2
k/x/(xr-K), mokazatenu monurpomns! kB = 1,4,
kr = 1,3, cTeneHb MOBBILICHHUS TaBICHUS € = 12,
napametpsl P1 = P4’ = 0,1 MIla, T1 = 283 K|
T3 =1150 K. 2) Onpenenuts MacCOBBIA pacxon
rasza uepes razoByto Typouny ['TY MomHOCTbIO
N =45 MBT 1 KOJINYECTBO TEILIOTHI,
MOIBOAMMOE K KaMmepe cropanusi. [lokazarenu
moyutpornsl ks = 1,35, kr = 1,2, ynensHsie
terutoemkocTa Cpo3x = 1 k/Ix/(xr-K), Cprasz =
1,4 xJIx/(xr-K), KI1 nk = nt = 0,9, crencHp
cxarust/pacmmpenus [ TY € =10, T1 =288 K,
T3 =1200 K. 3) [y naeaasHOTO IHUKIIA
JIBUTATEISI BHYTPEHHETO CTOPAHUS C
M30XOPHBIM TOJIBOJIOM TETUIOTHI OTIPEAETUTh
napameTpsl pabodero Tejaa B XxapaKTePHBIX
TOYKaX IUKJIA, KOJUYECTBO MOIBEJCHHON U
OTBEJICHHOH TETIJIOTHI, MTOJIYISHHYIO paboTy U
tepmuueckuii KI1J1, ecniu HauanbHbIC
nmapameTpsl padodero tena P1= 0,1 MIla, t1=
17 oC, crenens cxatus [ =4,0 1 cTeneHb
MOBEIIIICHUS aBIIeHUS A= 3,5 pabodee Teno —
Bo3ayx. R= 2873 x/kr-K, cp= 1,01 xk/[x/krK,
cv = 0,72 xx/kr-K. 4) [1yg naeaasHOTo MAKIIA
JIBUTaTelIs BHYTPEHHETO CTOPAHUs C
M300apHBIM MTOABOJIOM TEIUIOTHI ONPEEIIUTh
napaMmeTpsl pabodero Teia B XapaKTePHBIX
TOYKaX IUKJIA, KOJUIECTBO MOBEACHHON 1
OTBEJICHHOH TETIJIOTHI, TTOJIYISHHYIO paboTy 1
tepmuueckuil KIIJI, ecin HadyanpHble
mapameTpsl pabdodero tena P1=0,16 Mlla,
t1=27 °C, creneHnb cxarus [1 =13,4 u cTreneHb
pacmmpenus [ = 1,3, pabouee Tesi0 — BO3IyX.
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R=287,3 Ix/xrK, cp=1,01Tx/xrK, cv= 10,72
Jx/kr-K.. 5) Onpenenuts GakTHYSCKYIO
ckopocTh ucteueHus napa u3 cormia C1, KII u
YIENBHYIO TOTEPI0 KHHETHYECKOM SHEPTHH
napa B comie AHc, eciiu HauaabHbIE TapaMeTphbl
mapa nepexn coruiom PO =2 MI1a, t0 = 300 °C,
JaBieHue napa 3a corioMm P1t= 0,1 MIla u
cKopocTHOH k03¢ durment cormra ¢ = 0,9 (CO =
0 m/c). 6) OipeenuTh CTENICHh PEAKTUBHOCTHU H
KIIJ] crynenu, eciy 1aBieHHe U TeMIieparypa
napa nepen crynessto Po= 0,5 MIla, t0= 200
oC, naBnenue mapa 3a comioM P1=0,2 MIIa, a
3a ctynessto P2= 0,1 MIla. OxpyxHas
ckopocTb u = 150 m/c. Yrusl tonatok al = 16°,
B2=16° ¢ =0,95 y=0,95 C0=0wm/c.
Ilodzomoeka pepepama: B pamkax
pedepaTiBHON YacTH CTYJIEHTY HEOOXOIUM
IIPOBECTH 0030p JINTEPATYPHBIX HCTOYHUKOB I10
BBIOpaHHOW TeM€e, KOMIUIEKCHO OCBETHTh
BOIIPOC B COOTBETCTBHU C TEMOH pedepara,
MOATOTOBUTH HPE3CHTAINIO IS BBICTYIICHUS
0 pe3yJbTaTaM paboThl HA CEMUHAPCKOM
3aHsATHH. B kauecTBe TeM pedepara cTyneHTy
NPe/IJIaraloTCst CIEAYIOIe BAPHAHTHI:
H3yuenue mamepuanog 1umepamypHbix
UCMOYHUKOG:

[1], 45-65
2 Harnerarenn 54 16 22 Ilo0z0mogKa K meKyuiemy KOHmpoJio:
2.1 OCHOBHBIE THITBI 11 4 4 IToBTOpeHne maTepuana 1o pasaeny
MIPOMBIIIJIEHHBIX "Haruerarenn"
TypOOKOMIIPECCOPOB Ilodzomogxa Kk 1abopamopuoit padome: Jns
(ITTK). Ocobennoctn BBITIOJTHEHUS 33/1aHUH 110 JTabopaTopHO padore
KOHCTPYKLIMH y3JIOB HE0OX0AMMO TPEIBApUTEIEHO U3YYHTh TEMY 1
[ITK: pabouee xoseco, 3aJa4H BBITIOJHEHNUS 1ab0paTOpHOH paboTsl, a
muadparma, muddysop TaK k€ U3yYUTh BOIIPOCHI BAPHAHTOB
1 TIPOMEKYTOYHBIH 00pabOTKH pe3yNbTaTOB MO H3yYECHHOMY B
OXJIAJIUTENb. pasnene "Harueratenu" marepuany.
2.2 | YpaBHenue Dinepa ajs 9 2 4 Iloozomoexa Kk KOHmMpoNbLHOU padome:
TypOOMaIInH. N3yueHue MatepuasnoB Mo pazaeny




DHepreTuiueckue
nokazarenu [ITK.
3aBojckue
XapaKTePUCTHKHI
TypOOKOMIIPECCOPOB.
Ilepecuér
xapaxtepuctuk I1TK.

Harnerarenu u moAroToBKa K KOHTPOJIBHOMN
pabote

IToozomoeka K npaKmuuecKum 3anamusim:
W3yyenue marepuana mno pasaeny
"Hargerarenn" MoaAroToBKa K BBEIIIOJHEHUIO
3aJ[aHUil Ha IPaAKTHIECKUX 3aHATHUIX
Camocmoamenvhoe uyyuenue

2.3

Cremmdukanuu s
BeiOopa [ITK. CrocoOsr
perynupoBanus [1TK.
Pacuér sHepreruueckux
Y TEXHHUKO-
IKOHOMHYECKHX
nokasareneit I1TK ¢
nomMonsio OBM.

2.4

entpobexHbie
Hacocbl. Dopmbl
pabounx Koiec.
Koadpdpuument
osicTpoxomrocTr. KITJ]
1 MOIIIHOCTh
HEHTPOOCSIKHBIX
HACOCOB.

2.5

XapaKkTepUCTUKH
HEHTPOOESIKHBIX
HacocoB. CriocoOsl
peryaupoBaHue
Hacocos. Jlonmyctumast
BbICOTA BCaCbIBAHUA.
SIBreHne KaBUTALIUH.

2.6

TsaroayTbeBble
MammHsel (TAM).
OCHOBHEBIE THITBI
0COOEHHOCTHU
KOHCTPYKIIUH
HEHTPOOCIKHBIX
BEHTHJISITOPOB H
JIBIMOCOCOB. 3aBOJICKHE
xapakrepuctuku TIM.

meopemuyeckozo mamepuana: VI3yaenue
JIOTIONTHUTEIHHOTO MaTepraa 1o pasaery
"Harnerarenu"

Ilodzomoeka pacuemuvix 3a0anuil: 3a1aHus
OpPHCHTHUPOBAHBI HA PEIICHUS MUHU3a1a4 110
pazneny "Harnerarenu". CTyaeHThI
HE00XOIUMO TTOBTOPUTH TCOPCTUUCCKUI
Marepuall, pa3odparh MpUMephI PEIICHHs
aHAJIOTUYHBIX 3a/1a9. TIPOBECTH PaCcUETHI 10
BapHaHTY 3a1aHUS U CAETaTh BRIBOAEL B
Ka4deCcTBE 3aJaHUS HCIIONB3YIOTCS CIEAYIOIIHE
ynpaxsaeHus: 1) OnpenenuTs pa3BUBaCMBbIH
HacocoM ctatnyeckuil Hanop Het B 3akpbIToit
€MKOCTH, €CJTH U3BECTHEI ITapaMeTphL:
TUIOTHOCTB XKUAKOCTH Pk = 1080 kr/m3,
reoMeTpuuecKkas BbicoTa z = 3,2 M, IOTepH
naBieHus B kKoHType AP = 1,6 6ap,
MIPOU3BOIUTEIHHOCTh Hacoca Q = 2,2 m3/y,
moJie3Hast MOITHOCTH NoJie3H = 4 kBT. 2)
OnpenenuTs MOITHOCTD NIEKTPOABUTATEIIS IS
MIPHUBO/Ia MUTATEIFHOTO Hacoca Uil KOTEIbHOM
C MaKCHMaJbHOH MPOU3BOIUTEIFHOCTRIO G =
2,8 Kr/c, ecu U3BECTHEI TaBJICHUE B OapabaHe
kotna P6 = 2,4 MIla, mmotHOCTB BOABI p = 958
KI/M3, CONPOTHBIICHHE BCACHIBAIOIIETO H
HarHeTaTeJIbHOTO TpyOonpoBoaoB AP = 0,15
MlIla, ko3¢ urmenT 3amnaca mo
MapoINpPOU3BOIUTENLHOCTH KOTenbHOU B1 = 1,2,
koddunnenT 3amaca mo Haropy B2 = 1,1 u
KTIJ] mutarensHoro Hacoca n = 0,74. 3)
OrnpenenuTh MOJTHOE TaBICHUE, CO3]aBAEMOE
BEHTHIJISATOPOM IIPH MTPOU3BOIUTEIHLHOCTH Q =
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Iom6op TAM.
Perymuposanue TIIM.
DHepreTuueckue

xapaxktepuctuku TIAM.

2.7

Perynupyemblie
TIPUBOIBI
HEHTPOOESIKHBIX
HarHEeTaTeJen:
ruapomydTsr u YPIL.
OcobeHHOCTH
KOHCTPYKIUH U
JHEPreTUYECKHe
XapaKTepUCTUKH
THAPOMY(T.
CpaBHuTeNbHAS
3¢ EKTHBHOCTD
rugpomydt u YPIL

4,2 m3/c, paboTaroyM co BCachIBarOIIEH
Tpyboii mimHoi 11 = 15 M, nuamerpom d1 = 600
MM U HarHeTaTeabHOH TpyOoi umnHoi 12 = 40
M, muamerpoM d2 = 500 MM, OKaHYHBAIOIIEHCS
muddyszopom ¢ d3 = 0,7 m (pucyHok 1.2.2).
IMTocTponTs pomTe N3MEHEHNUS JaBICHUS 110
JUINHE BO3yXOBOZA, IPHHUMAs ITOTEPU B
muddyszope APx = 100 [1a mpu mioTHOCTH
Bo3ayxa p = 1,2 kr/m3, A = 0,015. 4) Kak
WU3MEHHUTCSI MOITHOCTh BEHTHIISITOPA B
KOTEJIbHOH, €CIIU €r0 YCTAHOBUTD U3
nonoxenusd 1 (t1 =20°C, P1 =1300 I1a) B
nonoxenue 2 t2 = 190 °C (pucynok 2.3), npu
npousBoauTeabHOCTH G = 12,5 Kr/C, IIOTHOCTH
BO3/lyxa B moyioxkeHuu 1 paBHa pl = 1,2 kr/m3,
KIIAn =0,7. 5) Onpenenuts TeMneparypy Ha
HarHeTaHWU U TTOTPEOIIEMYIO MOIITHOCTh
BO3/IyLITHOTO IIEHTPOOEKHOTO KOMITpeccopa 0e3
MIPOMEXKYTOYHOTO OXJIQXKICHUS
MIPOM3BOIUTENBEHOCTHIO MO YCIIOBUSAM
BcaceiBaHus Q = 5000 m3/munH npu P1 = 0,1
MIla, t1 = 20°C, P2 = 0,8 MIla, moka3areib
mosutporst k = 1,4, annadbatudeckuii KI1J]
naauad = 0,8, remnoemkocts Cp = 1
kJLx/(xr-K), ra3oBast mocTosiHHAs JUIsl BO3yXa
R =287 Ixx/(xr-K). 6) Onpenenuts yaeabHy0
paboty cTyneHel 2-yX CTyleH4aToro
BO3/IyLITHOTO KOMITPECcopa ¢ IPOMEKYTOYHBIM
oxJIakaeHueM. TemrepaTypa Ha Bcace CTyIEeHH
Huzkoro nasienust Tecl =283 K, crynenu
BeIicokoro ngasienus Tec2 = 303 K. CreneHs
TIOBBILIEHUS JIaBJIEHUsI KoMITpeccopa € = 14,
nokasaresb monutpornsl k =1,4, KITJI kaxmoit
crynenu 1 =0,85, ra3oBas MOCTOSTHHAS IS
Bo3ayxa R =287 Jlx/(xr-K). Kak uamenurcs
paboTa pu OTCYTCTBHH IIPOMEKYTOIHOTO
OXJaXaeHus?

Iloozomoexa pepepama: B pamxax
pedepaTiBHOI YacTH CTYJEHTY HEOOXO UM
IIPOBECTH 0030p JIMTEPATyPHbIX HCTOYHUKOB 110
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BBIOpAHHOW TeMe, KOMIUIEKCHO OCBETUTh
BOIIPOC B COOTBETCTBHU C TEMOM pedepara,
MOJATOTOBUTH NPE3SHTALNIO JUIS BBICTYIICHUS
IO pe3yabTaTaM pabOThl Ha CEMHHAPCKOM
3aHATHH. B KauecTBe TeM pedepaTa CTyIEHTY
MPEATIaraloTCsl CIEAYIONIIE BAPHAHTHI:
H3yuenue mamepuanog 1umepamypHbix
UCIOYHUKOG:

[2], 8-103
[3], 4-24
[4], 4-19
Ok3aMeH 36.0 - - - 0.5 - 335
Bcero 3a cemecTp 1440 32 16 16 0.5 44 335
Hroro 3a cemecTp 144.0 32 16 16 2 - 0.5 775

IIpumeuanue: Jlex — nexuuu; JIab — naboparopHsie padoTsl; [Ip — npaktuueckue 3ansatust; KIIP — aynuTtopHble KOHCYIbTALUU IO KYPCOBBIM
npoektam/padoram; UKKII — nnauBHTyanpHbIe KOHCYIBTAIIMH 110 KypCOBBIM IIpoekTam/padotam; ['K- rpynmoBsie KOHCYIbTallMK IO pa3ienaM
mucuuiuinHel; CP — camocrostenbHas padora crynenTa; UKP — unas konraktHas padora; TK — Texymmii KoHTposb; [TA — npomexxyrounas

arrecranusa




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Tennosvie osucamenu

1.1. TeruioBbIE CXEMBI U TEPMOIMHAMHYECKHUE ITUKIIBI MApOTypOMHHBIX ycTaHOBOK (I1TVY).
Oueprerudeckue nokasarenu I1TY.

1.2. OcHOBHBIE TUTIBI TAPOBEIX TypOuH. OcobeHHOCTH KOHCTpYKInHU y3510B [ITVY: pabGouee
KOJIECO, COIUIOBOM ariapar, mapopacipeIeIuTeIbHbIC KIamanbl U AuadparMbl, pereHepaTHBHbBIC
MOJIOTPEBATENN M KOH/ICHCATOPHI.

1.3. Cnenudukaruu 1js BeIOOpa sHepreTndeckux u npuBoaHbIX [ITY. Pacuér sHepreTndeckunx
Y TEXHUKO-3KOHOMHUYeckux nokaszarene [ITY ¢ nomomisio DBM.

1.4. TerioBbIe CXEMBI U TEPMOAMHAMHUYECKUE ITUKJIIBI Ta30TypOuHHBIX (I'TY). 1 maporazoBbix
yctanoBok (I1I'Y). Duepreruueckue nokazarenu ['TY u [IT'Y.

1.5. OcHoBHbIE THUIIBI Ta30BBIX TypOUH. OcoOeHHOCTH KOHCTPYKIUH y3i10B ['TY u III'Y:
KOMITpeccop, KaMepa cropaHusi, TypOuHa, KOTEI-yTUIM3aTOP.

1.6. ITon6op sHeprernueckux u nNpuBoAHBIX [ TY. PacuéT sHEpreTHYecKrux U TEXHUKO-
skoHomuyeckux nokasarenedt ['TY u [II'Y ¢ momormisio 9BM.

1.7. TerioBbIe CXEMBI U TEPMOJIMHAMHYECKHUE ITUKIIBI Ta30-MOPIIHEBBIX ycTaHOBOK (['TIY).
Cremduxanuu ans Beidopa I'TTY. Duepreruueckue nokaszarenu ['TIY.

2. Haenemamenu

2.1. OcHOBHBIC TUIIBI TPOMBINLICHHBIX TypOokomMipeccopoB (ITTK). Ocobernoctn
koHCcTpyKiuu y31moB [ITK: paGouee xoneco, quadparma, nuddy3op 1 IpoMeKyTOUHBIH
OXJIaJTUTEb.

2.2. YpaBuenue Ditnepa 1is typOomaiinH. JHeprerudeckue nokazarenu [1TK. 3aBonckue
XapakTepUCTHKH TypOokommpeccopoB. [lepecuér xapakrepuctuk I1TK.

2.3. Crnemudukarmu s Beioopa [TTK. Cioco6s perynuposanus I1TK. Pacuér
SHEPreTUYECKUX U TEXHUKO-d3KOHOMUYecKkuX nokazareneit [ITK ¢ momombro OBM.

2.4. llenTpobexubie Hacockl. Dopmer padounx konec. Koaddunument 6sictpoxognoctu. KITJ u
MOIIIHOCTbH IIEHTPOOEKHBIX HACOCOB.
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2.5. XapakTepuCTUKH LIEHTPOOEKHBIX HacoCcOB. CIIOCOOBI PeryIMpoBaHUE HACOCOB.
Jonyctrumast BbICOTa BCachlBaHMs. SIBIeHNE KaBUTAIUU.

2.6. TsaronyrbeBbie MamuHbl (T/IM). OcHOBHBIE THUITBI U OCOOCHHOCTH KOHCTPYKLIUU
IIEHTPOOEIKHBIX BEHTHIIATOPOB M ILIMOCOCOB. 3aBojackue xapakrepuctuku TJIM. [Tog6op T/IM.
Perynuposanue T/IM. Dnepretuueckue xapakrepuctuku TM.

2.7. Perynupyemble IPUBOJIBI IEHTPOOESKHBIX HarHeTaTenei: ruapomydrer u YPII.
Oco0eHHOCTH KOHCTPYKLIMHU U SHEPIeTUUECKUE XapaKTePUCTUKU TuaApoMyPT. CpaBHUTEIbHAS
s dexTuBHOCTH ruapoMydT 1 UPIL.

3.3. TeMbl NIpaKTHYECKUX 3aHATHH

1. [{ukiel mapoTypOMHHBIX U ra30TYPOMHHBIX YCTAaHOBOK;
2. Pabouuii mporiecc B coruiax TypOuH;

3. PaGouwnii nporecc B TypOMHHOMN CTYIICHU;

4. TypbokoMIIpecCcOopbl;

5. IlopuiHeBbIE KOMITPECCOPHI;

6. BenTunsropsl;

7. Hacocel 1 HACOCHBIE YCTAaHOBKH.

3.4. TeMbl 1a00paTOPHBIX padoT

1. [TapamnensHas paboTa EHTPOOEIKHBIX HACOCOB;

2. UcnbITanus HeHTPOOEKHBIX HACOCOB NP MHAMBUYaTbHOM U MOCIEI0BATEILHOM
BKIJIFOUCHUMH,

3. IapannenbHast paboTa EHTPOOEKHBIX BEHTUIIATOPOB;

4. XapakTepUCTUKH LIEHTPOOEKHBIX BEHTUISTOPOB MIPU MHIUBUAYaTbHON U
Hocjae10BaTeNNbHOM padoTe;

5. XapakTepucTrka BOI0-BO3IYIIIHOIO 3KEKTOPA.

3.5 KoncyabTauuu

=

[pynnoewle koncyremavuuu no paszoeaam oucyuniunsl (I'K)

OO6cyxaenre MaTepualioB 1Mo kKeiicam pasjaena "TerioBeie gBurarenu”
OO6cyxeHne MaTepuanoB Mo keiicam pasaena "Haruneratenu"
Texywuti konmpoas (TK)

KoncynbTanuu HampaBieHbl Ha MOJYY€HHE UHAMBUAYAIBLHOTO 3a/JaHMs JJI BBINOJIHEHUS
KOHTPOJIBHBIX MEpONpuATHil o pazaeny "TennoBeie ABurarenn"”

KoncynbTanuu HampaBiaeHbl Ha MOJYY€HHE UHAMBUIYAIBHOTO 3aaHusl JUIsl BBIIOJIHEHUS
KOHTPOJIBHBIX MEPOIPUATUH IO pa3aeny "Harnerarenn"

3.6 TemaTnka KypcoOBBIX POEKTOB/KYPCOBBIX padoT
KypcoBoii mpoekT/ paboTa He MPEAyCMOTPEHBI
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3.7. CooTBeTCTBHE Pa3/ieJiOB THCHMILIMHBI H (JOPMHUPYEMBbIX B HUX KOMIeTEHIU

3am1aHupOBaHHbIE PE3YJIbTAaThl 00YUYEHHUS 110

Howmep paznena
JUCUUILIMHEI (B

O1neHOYHOE CPEJICTBO
(THI ¥ HAUMEHOBAHUE)

Kongl
JUCLUIUINHE COOTBETCTBUHM C
MHUKAaTOPOB
(B COOTBETCTBHHM C pazneisiom 1) n.3.1)
1 | 2
3HaTh:
Oco6eHHOCTH 3KCIUTyaTallui HarHeTaTeneld U TeIIOBbIX V-3 + KonTtposnbHas padora/Pacuer pexuMoB paboThl
o -311K-1
JIBUTATENEH. BEHTUJISITOPOB U KOMIIPECCOPOB
XapaKkTepuCTUKH OCHOBHBIX THIIOB HarHeTaresnen u V-3 + KonTtponbHas padora/Pacuer napamerpos u
. -31K-1 .
TEIUIOBBIX JIBUTaTeJIEH. XapaKTEPUCTHUK TEIUIOBBIX JIBUraTesen
OCHOBHbBIE ICTOUHUKU HAYYHO-TEXHUYECKOMN NuTepBpio/3amuTa 1a00paTopHbIX paboT 110 TeMe
nH(OPMALIUY TI0 HATHETATENSIM U TEIUIOBBIM "Hacocbl, BEHTUIISITOPBI, 3KEKTOPHI"
JIBUTATEISIM. WT-3nk-1 +
KontponbHast pabora/M3yueHne TeXHUYECKUX
XapaKTEPUCTHK HACOCHOTO 000pYyIOBAHUS
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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
7 cemecTp

Dopma peanuzaruu: [lncemennas padota
1. 3y4eHne TEXHHYECKUX XapaKTePUCTUK HacocHOTo obopynosanus (KonTponbpHas pabora)
2. Pacyer mapamMeTpoB U XapaKTepUCTHK TeIIOBbIX ABuratene (Konrponbnas padora)
3. Pacuer pe:xuMOB paboTHI BEHTHIIATOPOB U KomiipeccopoB (KonTponbHas pabota)

®dopma peanmszanuu: Y cTHas Gpopma
1. 3ammra naboparopHsix padot o teme "Hacochl, BeHTHIIATOPHI, 35KeKTOpbl" (VMIHTEpBbHIO)

BaHHLHO-peﬁTHHFOBaﬂ CTPYKTYpa JUCHUIUINHBI SABJIACTCA ITPUITOKCHUCM A.

4.2 Ilpome:xyTOYHAS aTTeCTALUS 10 JUCHUIIMHE

Orzamen (Cemecmp Ne7)
OueHka OmNpenemnsieTcss MO COBOKYIMHOCTH PE3YJbTATOB TEKYIIETO KOHTPOJS YCIEBAEMOCTH B
cootBeTcTBUH C [lonoxennem o OamIbHO-peUTHHTOBOM cucTeme s cryaeHToB HUY «MOW».

B auniom BeICTaBIISIETCS OLEHKA 32 7 CEMECTP.

IIpumeuyanue: OueHOYHbIE MAaTEpUAIbI 110 TUCLMITIIMHE IPUBEICHBI B (DOHIE OLIEHOYHBIX
matepuaios OITOII.

5. YYEBHO-METOJUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI

5.1 IleyaTHbIE H 3JIEKTPOHHbIE H3IAHNS

1. Harnerarenu u TEIUIOBbIE IBUTATEIM : COOPHUK 3aja4 1o KypcaM "HarHerarenu u TerioBble
neurarenu, "OCcHOBBI TpaHCQOpPMAIIMH TEIJIa U MPoLeccoB oxJaxaeHus", "Hetpaauonsele u
BO300HOBJISIEMbIE UCTOYHHUKH dHeprun", "TexHonornyeckre YHEProHOCUTENH U SHEPTOCUCTEMBI
npennpustuil" no Hanpasnenuto "Temnosnepretuka” / A. B. ®entoxun, H. B. Kanunun, B. 1.
Curac, [u ap.], Hau. uccnen. ya-tr "MOU" (HUY"MODHU") . — M. : U3a-80 MOU, 2019 . -84 c. -
ISBN 978-5-7046-2126-3 .
http://elib.mpei.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentl
d=10764;

2. Harnerarenu u TeIUIOBBIE ABUraTeNH | yueOHOe mocodue no Kypcam "HarHerarenu u TemioBble
neurarenu”, "OCcHOBBI TpaHCQOpPMAIIMH TEIJIa U MPOLEeccoB oxJaxaeHus", "Hetpaauionsele u
BO300HOBIISIEMbIE UCTOYHHUKH dHeprun”, "TexHonornyeckre YJHEProHOCUTETH U YHEPTOCUCTEMBI
npennpusTuil" no Hanpasnenuto "Temnosnepreruka u remnorexuuka” / H. B. Kanunun, B. .
Cy606otuH , B. 1. Cutac, A. B. ®emtoxun, Ham. uccnen. ya-tr "MOU" (HUY"MDU") . — M. : Uzn-
Bo MO, 2018 . — 216 c. - ISBN 978-5-7046-2021-1 .
http://elib.mpei.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentl
d=10391;

3. Jleonos B. I1.- "Pacuet uentpoOexxnoro Haruerarens", M3narensctBo: "MI'TY um. H.O.
baymana", Mocksa, 2018 - (29 c.)

https://e.lanbook.com/book/172784;
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4. Jleonos B. I1.- "Pacuer u npoektupoBanue oceBoro Haruerarens", Usparensctso: "MITY um.
H.D. baymana", Mocksa, 2019 - (17 c.)
https://e.lanbook.com/book/172752.

5.2 JIuueH3MoHHOEe U CBOOOIHO pacnpocTpaHsieMoe MPOrpaMMHoe odecneyeHue:

1. Office / Poccuiickuii maket o(hUCHBIX IPOrpam;

2. Python.

5.3 UnTepHeT-pecypchl, BKJIKWOYasA NPodeccuoHaIbHbIe 0a3bl JAHHBIX 1 HH(OPMAIHOHHO-

CIIPaBOYHBIC CUCTEMBI:

1. Hayuynas 3JjiekTponHasi oubauoreka - https://elibrary.ru/
2. baza nannbIX )KypHaJioB u3nareanscTBa Elsevier - https://www.sciencedirect.com/
3. basza nannbix Web of Science - http://webofscience.com/

4. ba3a nanabIx Scopus - http://www.scopus.com

6. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHUE JUCHUITJIMHBI

Tun nomemeHus Homep aynuropun, OcHamenue
HAHMeHOBaHHUe
VY4eOHble ayAUTOPHH K-120, MamuHHbII cepBep, KOHIUIMOHEP
JUTS TPOBEJICHUSA 3an MBI

JICKIIMOHHBIX 3aHATUN U
TCKYIICTO KOHTPOJIA

Y4eOHble ayAUTOPHH
JUIs1 IPOBEJICHUS
MPAKTUYECKUX 3aHITUH,
KP u KII

I'-417, Yuebnas
ayJIUTOPUS

napra, CTOJ nmperoaaBareid, CTyJl, I0CKa
MCJI0Bas

Y4eOHble ayAUTOPHH
JUISL IPOBEICHUS
a0OpaTOPHBIX 3aHATUN

C-103/1, Yuebuas
nabopaTopus
"Harnerartenu u
TEIIOBLIC IBUTATEIH "

CTEJIIaX, CTOJ, CTYJI, IKad JJIsT XpaHSHUS
MHBEHTAaps, BeIlIajKa JUIsl OJEXkbl, JOCKa
MEJIOBasl, MYJIbTUMEIUIHBIN MPOEKTOP, IKPaH,
n1abopaTopHBI CTeH, 000pyI0BaHKE yueOHOE,
KOMITHIOTEP MEPCOHATBHBIN, KOHIUIIMOHED,
HaOOPBI IEMOHCTPAIIMOHHOTO 000pYIOBaHUS

VY4eOHble ayautopun

K-120, MamuHHEIH

cepBep, KOHIUIHOHED

IS IPOBEICHUS 3as1 UBIL]
IIPOMEKYTOUYHON
aTTecTaluu
ITomemenus ais HTB-303, CTOJI KOMITBIOTEPHBIN, CTYJI, CTOJ
CaMOCTOSITEIILHOU KomnbrotepHsiii NYCbMEHHBIN, BEIIAIKA AJI OJEXKbI,
paboThI YUTAJIbHBIN 3ai1 KOMIIBIOTEpHAsI CETh C BBIX0JI0M B MIHTEpHET,

KOMIIBIOTED IIEPCOHAIBHBIN, IPUHTED,
KOHJIUITHOHEP

Ilomemmenus misa
KOHCYJIbTHPOBAHHUSI

B-202a/1, Kabuner
COTPYJIHUKOB Kad.
HHTC n

Kpecio pabouee, cTyI, mKad AN JOKYMEHTOB,
mKad 17151 0IeKIBI, CTOJI MUCHhbMEHHBIH, CTOJ
JUTSL COBEILIAaHU M, KOMIIBIOTEP EPCOHATBHBIMH,

TIPUHTED, XOJIOAMIBHHUK, KOHIUITHOHED

Ilomemmenust misa
XpaHEHUs
o0opynoBaHus U
y4eOHOr0 MHBEHTAaps

B-206, Kabunet
COTPYIHUKOB Kad.
HHTC n

CTYyII, I_LIKa(I) IJIL JOKYMCHTOB, CTOJI
HI/ICBMCHHLIfI, KOHIUIIHWOHEP, AUITIJIIOMHBIC U
KYpPCOBBIC pa60TBI CTYACHTOB
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

Harnerarenu u TenjaoBbie ABUTI'aTCJIN

(Ha3BaHME AUCIMILIMHBI)

7 cemecTp

ITepeyeHb KOHTPOJIBHBIX MEPONPHUATHI TEKYIIEr0 KOHTPOJIS yCIIeBAeMOCTH 10 JAMCIUILIHHE:
H3ydeHne TeXHUYECKUX XapaKTepUCTUK HacocHoro obopynosanus (KontponbHas pabora)
Pacuer pexxnMoB paboOTHl BEHTUIIATOPOB M KommpeccopoB (KonTponbhas paboTa)

KM-1
KM-2
KM-3
KM-4

Pacyer mapameTpoB U XxapaKTepUCTHK TeIIOBbIX Auratenei (KonrponbHas padora)

3amuTa 1abopatopHbIX padboT no Teme "Hacockl, BEHTUISATOPHI, 1KEKTOPHI" (MHTEPBbHIO)

Bujx npome:xyTo4HOI aTTecTalMu — JK3aMeH.

WNnnexc KM- | KM- | KM- | KM-
Howep Paznen qucuumimHbl KM: L 2 3 4
pasnena Henens 4 8 10 14
KM:
1 TeruoBele nBUTraTenn
TemoBble cXeMbl M TEPMOIMHAMUYECKUE LIUKIIbI
11 napoTypounnbix ycranoBok (IITY). DHepreruueckue +
nokaszarenu [ITY.
OcHOBHBIE THIIBI TAPOBBIX TYpOUH. OcoOeHHOCTH
12 koHcTpykiuu y3i0B [ITY: paGouee koseco, COTIOBOM +
' anmapar, napopacrpeieluTelbHble KianaHbl U Auadparmsl,
pereHepaTuBHbIE IOJJOTPEBATENN Y KOHJIEHCATOPBI.
Crienuduxanuu A1 BBIOOpa SHEPreTUUECKUX U TPUBOJIHBIX
1.3 IITY. Pacy€r 3HEpreTH4eCKuX U TEXHUKO-3KOHOMHUYECKHUX +
nokazarened [ITY ¢ nomompro 9BM.
TemoBele cXeMBI M TEPMOJINHAMUYECKUE IIUKIIBI
14 ra3otypOunHbIX (I'TY). u maporazoBbix ycranoBok (I1T'Y). +
Oneprerudeckue nokasarenu ['TY n I1I'Y.
OcHoBHbIE THUIIBI Ta30BbIX TYpOUH. OCOOEHHOCTH
1.5 koHcTpykuuu y3i0B I'TY u III'Y: komnpeccop, kamepa +
CrOpaHusl, TypOHHa, KOTEN-YTUIIN3ATOP.
[TonGop sneprernyeckux u npuBoaHBIX ' TY. Pacuér
1.6 SHEPreTUYECKUX U TEXHUKO-3KOHOMHYECKHX MOoKa3aTenei +
I'TY uIII'Y ¢ nomompro 9BM.
TemioBble CXeMbl M TEPMOJIMHAMUYECKHE LIUKIIbI Ta30-
1.7 nopiHeBbIx ycraHoBok (I'TIY). Cnenuduxanuu ams Beroopa +
I'TTY. Oneprernueckue nokazarenu I'TIY.
2 Harnerarenun
OCHOBHBIE THIIbI IPOMBILIUIEHHBIX TYPOOKOMIIPECCOPOB
21 (ITTK). Oco6ennoctu koHCcTpyk1uu y31oB [ITK: pabouee +

KoJieco, auagparma, AMpPpy30p 1 MPOMEKYTOUHBIH
OXJIQINTETIb.
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2.2

YpaBHenue Ditnepa st TypOOManinH. DHEPreTHIECKUE
nokazarenu [ITK. 3aBoackue xapakTepuCTUKH
typOokomiipeccopos. Ilepecuér xapakrepuctuk [1TK.

2.3

Cremuduxarmu s Beidopa [TTK. Cioco6s! peryianpoBanus
IITK. Pacuér sHepreTuueCKuX U TEXHUKO-IKOHOMUYECKUX
noka3zarenei [ITK ¢ nomompro O9BM.

2.4

LlerTpoOesxHbIe Hacochl. DopMBI pabOYHX KOJIEC.
Koaddurment 6sictpoxonnoctu. KITJ] u MmomiHOCTh
IIEHTPOOEIKHBIX HACOCOB.

2.5

XapaKkTepUCTUKHU IIEHTPOOEKHBIX HAcOocOB. CriocoObI
peryiarpoBaHue HacOCOB. JlomycTrMas BbICOTA BCAaChIBAHMSL.
SIBiIeHnEe KaBUTaALUU.

2.6

TsaronyrseBbie MamuHbl (TJIM). OCHOBHBIE THITBI K
0COOEHHOCTH KOHCTPYKIIMH HEHTPOOESIKHBIX BEHTUIIATOPOB U
JIBIMOCOCOB. 3aBojickue xapaktepuctuku TJIM. ITogbop
TIAM. PerynmupoBanue T/IM. DHepreruueckue
xapaktepuctuku TJIM.

2.7

Perynmupyembie TprBOIbI IEHTPOOSKHBIX HATHETATEIICH
ruapomyd el 1 YPII. OcoOeHHOCTH KOHCTPYKIIUU U
DHEPreTHUECKUE XaPAKTEPUCTHKHU TUAPOMY(PT.
CpasuutenbHas 3¢ dextuBHOCTS TUApOMY DT 1 YPTL.

Bec KM, %:

25

25

25

25
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