MuHMCTEPCTBO Hayku u Bbiclero obpasoBaHunsa Poccuinckon ®egepauunn
degepanbHoe rocygapcteeHHoe brogxeTHoe obpasoBaTenbHoe yypexaeHe
BbicLLEro obpasoBaHuns
«CaHkT-lNeTepbyprckuin rocyaapCTBEHHbIM YHUBEPCUTET NPOMBbILLSIEHHbBIX TEXHOMOMMI U An3anHa»
(cneryntn)

YTBEPXIAIO
Iupektop BT

JIOKYMEHT NOANUCAH
; SJEKTPOHHOM NOJINUCHIO
CBEJEHHJA O CEPTH®HKATE 311

Cepruduxar: 74 b4 b0 00 69 b0 ca a2 45 1c aa e8 {5 39 9¢ 67
Baanesen: Jlykanuu [asea Baaanmuposuy

| Oprammauus: Cans G i ©
apos X TexHo10rMil 1 20

PaGouasi nporpamMma AUCUUNIIUHDI

| B51.0.26.01 | "'vaporasoanHamuka (fngpasnuvka)
Y4eObHbIi NnaH: ProcC3++z130301-12_24-15.plx
Kadegpa: 17 MpoueccoB 1 annapaTtoB XMMUYECKOM TEXHOSTOMMU

HanpaBneHme NnoAroToBKU:

(cneumanbHoCTb) 13.03.01 TennosHepreTuka 1 TennoTexHuka

Mpodunb noAroToBKM: [MpombilwNeHHas Tenno3HepreTnka
(cneunanunsauus)

YpoBeHb 0bpasoBaHus:  GakanaBpuat

dopma obyyeHus: 3a04Has

MnaH yye6Horo npouecca

KoHTakTHas paboTa )
CemecTtp obyuaroxcs Cam. | KoHTponb, Tpynoe ®opma .
(kypc ans 3A0) a6, paboTta 4ac. MKOCTb, | MPOMEXYTOYHOM
Jlekumu 3ET atTectaumm
3aHATUA
5 yn 4 4 60 4 2 3auer
POa 4 4 60 4 2
Voro yn 4 4 60 4 2
POa 4 4 60 4 2

CaHkT-MNeTepbypr
2024



Pabouasi nporpamma OMCUMNIUHBI COCTaBMNeHa B COOTBETCTBUM C dpefeparnbHbIM rocy4apCTBEHHbIM 06pa3oBaTeflbHbIM
CTaHJapToM BbICllero ob6pasoBaHus no HanpaeneHuio nogrotoBku 13.03.01 TennosHepreTMka W TEMMOTEXHMKA,
yTBEPXOEHHBIM NpukaszoM MuHobpHaykm Poccum ot 28.02.2018 r. Ne 143

CocraButens (n):
npodeccop Mwugykos H.T1.

OT Kadbenpbl cocTaBuTENS: Hukudhopos A.O.

3asegyowmin - Kacpegpon  npoueccoB U annapaToB
XUMUYECKON TEXHOMOMK

OT BbInyckatoLen kadenpbl: CwmopoguH C.H.
3aeegytownin kadegpom

MeToaundeckun otaoen:



1 BBEQEHUE K PABOYEW NPOrPAMME OUCLUUMNUHBI

1.1 Uenb gucumnnuHbl: « [lepegatb CTygeHTam OObEeM 3HaHWA O ABWXEHWUW XMOKOCTM, HEOOXOOUMBLIX Mpu
N3y4eHMM NoCcneayoLWwmx KypcoB no npoduno NoaroToBKY;

. OOyunTb CTYAEHTOB KBanuULUMPOBAHHO MNPOBOAUTL pacyéTbl MOTepb Hamopa Mnpu  OBWXKEHUM
TennoHocutenen n BbIbMpaTe COOTBETCTBYIOLLME HACOCHI;
. CdopmmpoBaTb koMNeTeHUMM oby4atolierocsi B 06nacti TEOpeTUYEeCKMX METOLOB pacyeTa OBUKEHUS

rasa B 3fleMeHTax 3HEepreTU4ecKoro W TennoTexXHUYeckoro obopyaoBaHWs, NPOLLECCOB Npeobpa3oBaHUs dHepruv B
TypbomMatumHax

1.2 3agaum AMCLUNIUHBI:

. MN3yyeHne OCHOBHbIX 3aKOHOB MMAapaBnuKu

. N3yYeHNe OCHOBHLIX 3aKOHOB PEXUMOB TEYEHWUSI MOTOKOB

. PacyeTbl noTepb Hamopa npu Te4eHUN XUOKOCTU

. OBnagetb OCHOBHbIMW MOHATUAMM Ta30BOW AWHAMUKW, TEPMUHOMOMMEN, 3aKOHaMK, OCHOBHbLIMM
npoLeccamu, NpoTeKalLWwyMm B TEMMOBbIX MalUMHaX.

. YMeTb Nonb3oBaTbCA MeToAamu pacyeTa razoanHaMUYecknx npoLeccoB.

. YCBOWTb OCHOBHbIE HarnpaBneHNs NOBbILEHUST 3EKTUBHOCTU TEMOBLIX MaLLWH W anmnapaTos.

. MproGpeTeHNe HaBbLIKOB UCMONb30BaHWUS OCHOBHbLIX YpaBHEHWI ra3oAvHaMUKU ANS pacyeTa TeYeHwi,

BbIpabOTKM  YMEHUA  3KCMEPUMEHTANbHOrO  UCCNeOOBaHWs W aHanmM3a  XapakTepUCTUK  TEMnro3HEePreTU4ecKoro
obopyaoBaHns 1 TypbomalluH.

. MpvBNTE CNOCOBHOCTM K CaMOCTOSATENIbHOMY MPUOOPETEHMIO U UCMOMb30BaHUIO B MPAaKTUYECKOM
[eATeNbHOCTM HOBBLIX 3HAHWUA U YMEHUIA.

1.3 TpeboBaHMA K npegBapuUTeribHOW NMOArOTOBKEe OOy4aloLerocs:

MpenBaputenbHasa noAroToBka npegnonaraeT co3faHue OCHOBbI AMs (POPMUPOBaAHUS KOMMNETEHUUN, YKa3aHHbIX
B M. 2, NpU NU3YyYEHUN AUCLIUMNIINH:

Xumms

BeegeHue B cneumnanbHOCTb
dunsmka

TexHnyeckas TepMognHamuka
MaTematuka

2 KOMNETEHLUWN OBYYAIOLWLEIroCA, ®OPMUPYEMBbIE B PE3YJIbTATE OCBOEHUA OAUCLIUMIIUHDbI

OlNK-4: Cnoco6eH AeMOHCTpMpOBaTh NPMMEeHEeHNe OCHOBHbLIX CMOCOOOB Nnony4YeHus, npeobpasoBaHus,
TpaHcnopTa U UCMOJIb3OBaHUSA TENOThbl B TENJIOTEXHUYECKUX YCTAaHOBKaxX U cucTtemMax

3HaTb: OCHOBHblE 3aKOHbl OBMXEHWUSI KUOKOCTM;, MEeToAbl pacyeTa ABWXKeHMs paboumx cped B kaHanax Mpov3BOSibHON
opMbl 1 Ha 06TEKAEMbIX NMOBEPXHOCTSIX.

YMeTb: NCNosb30oBaTb OCHOBHbIE YpaBHEHUNA OBUXEHUA XUOKOCTU ANA npoBeaeHuna rmapora3ognHaMmmn4eckmnx pacyeToB

BnapeTtb: pacdeTamn napameTpoB MNOTOKOB B KaHanax npou3BofibHOW (hopMmbl.




3 COOAEPXAHUE OANCLUMITIUHbI

KoHTakTHas
paboTta

CP

Nex. Na6. | (4ack)
(vacnl) | (vachbl)

HavmeHoBaHWe u cogepxaHue pa3nenos, TeM U
Yy4€OHbIX 3aHATUN

Cemectp
(kypc ons
3A0)

Pazgen 1. F'mapocTtaTtuka

Tema 1. [lpeametr ruagpasnukn. OCHOBHblIE MNOHATUS.
OcHoBHble u3nyeckme CBOWCTBaA >kuakoctn. MaccoBble
N NOBEPXHOCTHble cunbl. MpoeanbHble W pearnbHble
XUOKOCTM 1 10

Tema 2. OCHOBHble YypaBHEHUs1 TMapocTaTuki. Bugbl
JaBneHus. YpaBHeHWe paBHOBeECUS XMAKOCTWU. [asneHue
XWOKOCTU Ha NPOCKNE U KPUBOJIMHENHbIE MOBEPXHOCTMU.
3akoH Apxumega.

JlabopatopHass pabota Nel. Pexumbl  gBuxXeHUs 05 2 6
xungkocten. Kputepun PeinHonbaca v ero npaktudeckoe '
3Ha4eHue.

Pasgen 2. ['vapognHamuka

Tema 3. OCHOBHble MOHATUSA U onpedeneHus CTpyn4aTon

MOZenu ABUXeHNs. YpaBHeHe HepaspbiBHOCTH
0,5 10

Tema 4. YpaBHeHue bepHynnu Aans anemeHTapHON
CTPYVKW. YpaBHEHME [OBWXKEHUs uaeanbHOW >KUOKOCTWU.
YpaBHeHne bepHynnu ang noToka peanbHOW XUAKOCTU.

JlabopaTtopHasi paboTta Ne2. VccnepoBaHue ypaBHEHUS 05 1 10
[. BepHynnu. ’

Tema 5. Bwugbl rvMapaBnnyecknx  CONpoOTUBMEHUN.
OcCHOBHble ypaBHEHUs] YCTaHOBMBLLErOCS PaBHOMEPHOro
OBWKEHUS  KUOKOCTU. Pexumbl  ABUXEHUST  XKUOKOCTW.
NamuHapHble ABvxeHus B Tpybax. TypOyneHTHoe 05 10
aBmxeHve. MecTHble rmagpaBnnyeckme ConpoTUBIIEHNS. ’

Tema 6. KoadpdpuumeHT COnpoTUBMEHNA  CUCTEMBI.
ConpotuBneHne TpybonpoBogoB. PacyeT KOpOTKMX U

ONVHHBIX TpybonpoBoaoB.. PacuéTt CITOXHbIX
TpybonpoBogoB. [mapaenuyeckun ypap. JlaGopatopHas
paboTta Ne3. MccneposaHune 3aBMCUMOCTH 05 1 4

koadpdbmumMeHTa rmapaBnMyeckoro TPEeHUs OT pexuma
OBWKEHUS XKNOKOCT.

Tema 7. NcTeyeHuns XKnakoctn vYepes oTBEPCTUSA B TOHKOM

CTeHKe. VcTeyeHns K1aKoCcTn Yepes Hacaaku
0,5 10

Utoro B cemecTpe (Ha kypce ans 3A0) 4 4 60




KoHcynbTauum n npomexyToyHasa attectaums (3ader) 0,25

Bcero koHTakTHasa paborta u CP no gucuunnuHe 8,25 60

4 KYPCOBOE NMPOEKTUPOBAHUE

KypcoBoe npoekTupoBaHue y4eGHbIM MiaHoOM He NpeaycMOTPeHo

5. ONMMUCAHUE NOKA3ATENEWN, KPUTEPUEB, CUCTEMbI U CPEACTB OLEHUBAHUSA PE3YIILTATOB

5.1 NMokasatenun oueHUBaHUSA

OBYYEHUA

Koa komneteHunn

MNokasaTtenu oueHnBaHus pe3yrnbTaTtoB o6yquV|9|

OlK-4

meToaax
M Ha

MmeeT npeactaBneHne 00 OCHOBHbIX 3aKOHaX [ABWXKEHUS KMOKOCTW;
pacdeTa pABwKeHus paboumx cped B kaHanax MNpoOu3BONbHOW  POPMbI
ob6TekaemMblX MOBEPXHOCTSIX.

CnocobeH wucnonb3oBaTb OCHOBHblE — ypaBHEHUSA
NpoBeAeHNs TMOporasoaMHaMUYecKknx pac4eToB.
[eMoHCTpupyeT HaBblkM pacyeTa napameTpoB MOTOKOB B KaHarax MnpoM3BOSbHON

dOopMbI.

OBWXEeHNA  XUOKoCTU  And

5.2 Cucrtema n KputTepum oueHUBaHUA

LLikana oueHuBaHna

Kputepum oueHnBaHUsi CHOPMUPOBAHHOCTM KOMMETEHLIMIA

YcTHoe cobecenoBaHue MucbmeHHasn paboTa

O6yuvatowmiica naet B uenom
Ka4eCTBEHHbIA OTBET, OCHOBaHHbIA Ha
3apava pelleHa BEPHO. Bo3MOXHb!
3auTteHo BCEX NCTOYHMKAX NHGOpMaLMN.
HebornbLLNE NOrpeLLIHOCTH.
MpucyTcTBylOT Hebonbwure npobenbl B
3HAHUSAX UMW HECYLLLECTBEHHbIE OLLNGKM.
OOyuvalowmiics He WUMeeT [OCTaTO4MHOro
YPOBHSI 3HAHWIW, NNOXO OPUEHTUPYEeTCHA B
3apava He pelueHa. 3HauuTernbHble
He 3auteHo OCHOBHbIX MOHATUSAX W  onpeaeneHusx
) MOrpeLLHOCTN B pacyeTax.
OVCUMNIUHBL,  JOMyckaeT npu  OTBeTe

CYLLLECTBEHHbIE OLUNGKM.

5.3 TunoBble KOHTPOJbHbIE€ 3afaHunA n/vnu nHble mMaTepuanbl, UCnonb3yemMblie OANA OUEeHKU pe3ynbTaTtoB

oby4eHus

5.3.1 TunoBbIe KOHTPONbHbLIE BOMPOCHI

Ne n/n

$opMynMpoBKKU BONpOCOB

Kypc 2

YpaBHeHue bepHynnu ons anemMmeHTapHoOW CTPYNKU naearibHOM XUAKOCTU

>KuBble ceveHns, rmapaBnMyeckuii paguyc

OnemeHTapHas CTpyiika

Tpyba Toka

Orlpep,eneHme JINHUN TOKa

MoHaTne yCTaHOBMBLLEIrocA N HeyCTaHOBMBLLEroCA OBUXEHUA

3akoH Apxumega

D,aBneHme XWOKOCTU Ha KpI/lBOJ'II/lHeVIHle NOBEPXHOCTb

[aBneHune xngkocTn Ha MNIIOCKYO NOBEPXHOCTb HAaKNMOHEHHYO Noj yriom a

OcHOBHOE ypaBHeHWe rmgpocTaTkn B anddepeHumanbHom dopme.

YpaBHeHus Annepa

lNbe3omeTpnyeckas BbicoTa

Bunabl paBneHus

OCHOBHbIE YpaBHEHUS TMAPOCTaTMKM

BTopoe cBOMCTBO rmapoCTaTMyYeCcKoro AaBneHus

lMepBOe CBOMCTBO rMAPOCTAaTUYECKOro AaBreHus

nOBerHOCTHbIe N MaccoBble cUnbl

[OnHammyeckas n KnHemaTnyeckas BA3KOCTb

3|a(3|3|a|2|3[3|2[3]0|x|~|o|a] s w|n|~

NoHATHE ngeanbHOM XUOKOCTU




20 OcCHOBHble hn3NYeckne CBOMCTBA XKNOKOCTH

21 Mpapasnuyeckuit yaap

22 PacueT cnoxHbix Tpybonposoaos

23 PacueT onuHHLIX TPYOONPOBOAOB

24 PacueT kopoTkux Tpy6onposoaos

25 O6Lwume cBegeHUs no knaccudurkaumm Tpybonposoaos

26 McTeyeHne XnakocTn Yepes Hacaakm

27 | WcTeueHue xmakocTy Yepes oTBepCTME

28 MecTHble rmapaBnuyeckme conpoTUBOEHNS

29 Mpaduk Hukypaase

30 MoTepw Hanopa no anvHe npu TypbyneHTHOM OBMXEHWM

31 Kputnuyeckoe umcno PenHonbaca

32 mapaenu4yeckn rmagkme 1 wepoxosaTtble TpyObI

33 Kputepun PenHonbgca

34 Pexnmbl ABMKEHNSA XKUOKOCTU

35 dopwmyna Bericbaxa-Oapcu

36 MoTepwn Hanopa no aAnuHe

37 Buabl rugpaBnnyecknx conpoTuBeHNin

38 OcHOBHOE ypaBHeHVE YCTaHOBMBLLErOCS paBHOMEPHOTrO ABUXKEHNS BOAbI

39 YpaBHeHne bepHynnu ons noToka peanbHOWN XNOKoCTH

40 YpaBHeHne bepHynnu ons anemMeHTapHoOn CTPYNKM peanbHOM XXUAKOCTU

5.3.2 TunoBble TeCcTOBLIE 3a4aHuUA

He npegycmoTpeHo
5.3.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIE 3aAaHNA (3a4a4u, KeUCbl)

1) B oTkpbITOM pesepByape Haxoautcs Boaa. MaHomeTp, NpuMCOeOUHEHHBIN K CTEeHKe pe3epByapa NokasblBaeT
paeneHne 0,35 kr/cm2. OnpenenvTb HackonbKO YPOBEHb BOAbI Bbille MecCTa MpUcoeauMHeHuMst MaHomeTpa. MnoTHoCTb
BOAbI NpUHATE P=1000 Kr/m3.

2) Bosgyx BbiTekaeT M3 GannoHa B atMocdepy 4Yepes cyxkarouweecss conno ¢ gvametpom 10mm. B 6annoxe
Temnepatypa T* = 1270C n gasnexue p* = 1,0 MlMa. HaiiTh ckopoCTb UCTEYEHMSA N MACCOBbLIA CEKYHAHLIN pacxon.

5.4 MeToguueckue matepuansl, onpegensilolive npoueaypbl oleHUBaHUSA pe3ynbTaToB 00y4YeHus
5.4.1 YcnoBusa gonycka obyyvarowerocsi K NpoMeXXyTo4YHOM aTTecTaumm M Nopsanok NMMKBUAALUN akaaeMn4ecKomn
3a40/MKEeHHOCTHN

[MpoBegeHne NPOMEXYTOYHOW aTTecTaumMm perfnaMmeHTUPOBaHO IoKarbHbIM HopMaTtuMBHbIM aktom CIIerynTn
«[onoxeHue 0 NpoBeAeHUN TEKYLLEro KOHTPOMNS yCneBaeMoCTU 1 MPOMEXYTOYHOWN aTTecTaumny obyqatoLmxcs»

5.4.2 ®opma npoBeAeHUs NPOMEXYTOYHOWN aTTecTauum no AUcCLUUNInHe

YcTHada + MucbmeHHas + KoMnbloTepHOe TecTupoBaHue WHas

5.4.3 OcobGeHHOCTU NpoBeAEHUS NPOMEXKYTOYHOM aTTecTauum no AMCUMnInHe

Bpemsi Ha nogrotoBky k 3a4eTy 40 MVH, B 3TO BpPeMsi BXOAUT MOATOTOBKA OTBETA Ha TEOPETMYECKME BOMPOCHI U
peLLeHre NPaKTUYECKOW 3a4aun.

Ons pacyeTtoB CTyOeHTY HeobxooMMo WMeTb KarbKynaTop, Takke eMy npefocTaBrnsieTcs ChnpaBoyvHas
WMHpopmMaums.

B TeueHne cemecTpa BbINOMHSAETCHA KOHTpOnbHasa paboTa.

6. YHEBHO-METOANYECKOE N UHPOPMALIMOHHOE OBECINEYEHUE ANCLUUIMIINHDbI
6.1 YuebHasa nutepartypa

ABTOp | 3arnasue | W3paTtenscTBo | o4 nsgaHua | Ccebinka
6.1.1 OcHoBHas y4yebGHasa nutepaTtypa
CaBuHoBckmx, A. T.,|Ivapaenuka YensbuHck, CapaTos: http://www.iprbooksh
KopobewHunkosa, n. FOXHO-Y panbcKuin op.ru/81474 .html
t0., HoBukoea, 1. A. VHCTUTYT ynpasrieHnst u 2019

3KoHOMMKK, A [Nun Bp
Megna




3ynkos A. J1. Mmapaenuka. Tom 1. OcHOBbI MockBa: MocKoBCKuii http://www.iprbooksh
MeXaHVKN XNOKOCTU rocyapCTBEHHbIN 2014 op.ru/30341.html
CTPOUTENbHbIN
yHuBepcuteT, 36C ACB
6.1.2 lononHuTenbHas y4yebHasa nutepartypa
KO.A. Totyxos, C.B.|l'mgporazognHamuka M-BO HayKku 1 BbICLLETO http://nizrp.narod.ru/
AHTybbEB, AW. |[TekeT] y4ebHo- | obpasosanns PP, BLUTS 2019 metod/kafpriapxt/15
CmupHoBa npaktTuyeckoe nocobue cnerynTa. - Creé. : 77096683.pdf
BWTS Crierynth
HukntuH, B. A. Mppaenuka (OcHoBbl OpeHbBypr: http://www.iprbooksh
cTaTukm Z AVHaMUKN OpeHbyprekuii 2008 op.ru/21761.html
XUAKOCTW, MpuknagHas rocyapCTBEHHbIN
MeXxaHuKa XUAKOCTU U rasa) yHuBepcuteT, 36C ACB
O.A. KokywikuH [u gp.] [Mpoueccbl  n  annapartbl http://nizrp.narod.ru/
XMUYECKOMn TexHosormu. gidromex1.htm  17-
[TekeT]. Y.1. M-Bo obpasoBaHus n 30
MmapomexaHudeckune Haykn P®, CIMor Typri. — 2007
npouecchl:  MeTtoanyeckune Cne.: CrnerTypri
ykasaHusa K nabapoTopHbIM
paboTtam
6.2 Mepe4veHb NpocheccnoHanbHbIX 6a3 AaHHbIX U MIHPOPMAaLIMOHHO-CMPABO4YHbLIX CUCTEM
OneKkTpoHHO-6MbnmoTedHasa cuctema IPRbooks [OnektpoHHbii pecypc]. URL: http:///www.iprbookshop.ru/
OneKTPOHHO-OUBNMoTEYHaA cucrema BLUT3 Crnb ryYnTq [OnekTpoHHbIN pecypc]. URL:
http:///lwww.nizrp.narod.ru
6.3 MNepeyeHb NULIEH3MOHHOro U CBOGOAHO pacnpocTPaHAEMOro NPorpaMMHoOro obecnevyeHus
MicrosoftWindows 8
MicrosoftOfficeProfessional 2013
6.4 OnucaHne maTepuanbHO-TEXHMYECKON 6a3bl, HeOGXOAMMOM ANA OCYLUECTBNEHUA 06pa3oBaTeNbLHOro
npouecca no AucuunInHe
Ayautopus OcHalleHue
FleKuvoHHas MynbTumMeannHoe obopyaoBaHue, cneunanuanpoBaHHas mebernb, Aocka
ayguTopust
HanopHass ycTaHoBKa, YCTaHOBKa [MAPABMUYECKUX COMPOTUMBIEHUN, peKTUMKaLMOHHas
YyCTaHOBKa, YCTaHOBKa pPOTOPHO-MyNbCaUuOHHasi, yCTaHOBKa ANs MWCCNeAoBaHUS MpoLeccoB
B-209
nepemMelUMBaHNsa B XWOKUX cpefax, yCTaHoBKa ANS WCCNeAOBaHUSA KUHETUKM WHpakpacHoM
CYLLKMW.
MynbTmeauiniHoe o60pyOBaHUE, KOMMbIOTEPHAA TEXHUKA C BO3MOXHOCTbIO MOAKIMIOYEHUS K
B-202 cetn «HTepHeT». CTeHa rMapaBnmMyeckuin yHMBepcanbHbIv
BoinapHasi ycTaHOBKa, YyCTaHOBKa Ans onpejeneHus  rmapaBnuyeckMx  COMpPOTUBEHMWN;
yCTaHOBKa ANl uUccnefoBaHuMst  Mnpouecca  pasferneHus  CycneH3uW; ycTaHoBka — Anist
B-203 UCCreaoBaHNsl KUHETMKM (PUMbTPOBAHWS; YCTaAHOBKA MO OMNpederneHus Tennonepedayvd B

TENNoobMeHHVKe; yCTaHOBKa AN OMpederieHvs napameTpoB BIaXHOTO BO3AyXa; YCTaHOBKa
Ans npoliecca nepemMeLlvBaHus.




