MuHMCTEPCTBO Hayku 1 Bbicllero obpasoaHusa Poccuiickon ®enepaunm
begepanbHoe rocyfapcTBeHHoe boaxeTHoe obpasoBaTenbHOe yupexaeHue
BbICLLIEr0 0Opa3oBaHus
«CaHkT-lNeTepbyprckmii rocygapCTBEHHbIN YHUBEPCUTET NPOMbBILLIIEHHBIX TEXHOMNOMMNA N An3anHay

Pa6o4yasa nporpamma AUCLUNNUHbDI

[ 51.B.03

Yy4yeOHbIN nnaH:

Kadenpa:

[ 21 ]

(CM6rynTa)

YTBEPXOAKO
OupekTop BLUTS

CBEJEHHJ O CEPTH®HKATE 311

JAOKYMEHT IIOJITMCAH

IEKTPOHHOM NOJNHCBIO

Ceprudukar:  7d15b:

Iagex B.

| Jeficreurenen: ¢ 11.02.2020 mo 31.12.2022

88066d31dcb1847af0d7d99b71867218b21

®rocC3++z130301-1_19-15.plx

| OcHoBbl Tpchcbopmau,vu/l Ternjia N npoueccoB oxnaxaeHud

Tennocunosbix YCTaHOBOK 1 TEMOBbIX oBuratenen

HanpaeneHue noaroToBKu:
(cneumanbHOCTL)

Mpodunb noaroToBku:
(cneunanusauus)

YpoBeHb 06pa3oBaHus:

dopma oby4eHus:

MnaH yye6HOro npouecca

13.03.01 TennosHepreTnka 1 TENNOTEXHUKA

|_|p0MbILIJJ'IeHHaF| TennoasHepreTuka

OakanaBspuaT

3ao4Had

KoHTakTHas pabota oby4vatomxcs i
Tpynoé ®opma
Cemectp Cam. | KonTpore, MKOCTb MPOMEXYTOYHOM
(kypc Ana 3A0) | feym 325;'(;;' NNa6. sansTus| PaboTa | vac. 3ET aTTecTaumn

4 ML 6 4 4 121 9 4 OkaameH
PN 6 4 4 121 9 4
Wtoro L ° - ; = 2 ;
P 6 4 4 121 9 4

CaHkT-lNeTepbypr
2019




Pabouas nporpamma gucLmMniMHbl COCTaBreHa B COOTBETCTBUM C oefeparnbHbiM rocyaapCTBEHHbIM 06pa3oBaTeNnbHbIM
cTaHOapToM Bbicliero obpasoBaHus no HanpaeneHuto nogrotoBkn 13.03.01 TennosHepretka u TENNOTEXHUKA,
yTBEePXAEHHBLIM Npuka3om MuHucTepcTBa obpasoBaHus U Haykm Poccuiickon ®epepaumm ot 28.02.2018 r. Ne 143

CoctaButens (u):
KaHampat TeXHUYeCKUX Hayk, AOLUEHT BepxonaHues A.A.

Ot kadenpbl cocTaBuTeNs: Konoearnos IN.H.
3aBeaywowmii  kadbeapon TEnnOCUIOBbLIX YCTAHOBOK U
TennosblX ABUraTenen

Ot BbinyckatoLLen kacdenpbi: CwmopoguH C.H.
3asegytowmin kadegpom

MeToanyeckun otgen:




1 BBEAEHUE K PABOYEW NPOrPAMME OUCLMNIIUHBI

1.1 Uenb aucumnnuHbl: MNonyyeHne cTyaeHTaMM OOCTAaTOMHOrO o6bema 3HaHuii Ans 0o6o0CHOBaHHOro BbiGopa
1 rpaMOTHOI aKcnyaTaumMmn TpaHcopMaTopoB TeNmnoThl B CUCTEMaX NPOWU3BOACTBA W pacnpeneneHns UCKYCCTBEHHOro
Xornofa v U3BneveHne BTOPUYHON TeNnoThbl.

1.2 3aaauv AUCUUNNMUHBIL:

« OBnageTb OCHOBHbLIMU 3HAHUSIMU B HaYy4YHO-TEXHUYECKUX U UHXXEHEPHO-NPaKTUYECKMX BOMpocax B 06nactu

cucTeM TpaHcdopMauum TeNMoThl.

* YCBOMTb OCHOBHbIE HanpaBrneHys NoBbILeHUs 3PPEKTUBHOCTY TpaHC(OPMaTOPOB TENMOThI.

« MpuobpeTeHne HaBLIKOB NPOBEAEHMsI pacyeToB Mo paspaboTke cxeM oGecneyeHuss OGBLEKTOB TEMnoBOM
3Heprueit 3a cYeT UCMOMNb30BaHKSA TEMMOBbLIX HACOCOB.

e [puBUTbL CNOCOGHOCTM K CAMOCTOSATENbHOMY MNPUOGPETEeHMI0O U UCMONb30BaHUIO B  MPAKTUYECKOM
[eATeNbHOCTU HOBbIX 3HAHWUIA U YMEHUIA.

1.3 Tpe6oBaHuA k npeaBapuTeNbHON NOAroTOBKe 0Gy4atoLlerocs:

MpeaBapuTensHas MNOArOTOBKA npednonaraetT cosgaHWe OCHOBbl AN POPMUPOBAHUSA  KOMMETEHLWN,
yKasaHHbIX B M. 2, NpU U3y4eHUn OUCLMNIINH:

BoponoarotoBka Ha UCTOYHMUKAX SHeprm

TennomaccoobmeH

TexHu4eckasi TepMoamMHaMumKa

Tennomaccoo6meHHoe 06opyaoBaHMe TENNOSHEPTETUHECKUX MPEANPUATUI

OHepreTMyeckme Hacochl, KOMNPECCOPbl M CUCTEMbI BO3AYXOCHAGXKEHUS NMPOMBILLIIEHHLIX NPEANPUATII

2 KOMNETEHUMN OBYYAIOLWWEIoCs, ®OPMUPYEMbBIE B PE3YJNIbTATE OCBOEHUA OUCLUUMNNHDbI

MKn-5.1: Cnoco6eH BbINOMHATL cneuuarnbHble pacyeTbl TennoTexXHOJNIOrm4eCcKux npoleccoB no TMNOBbIM
MeToAnKam

3HaTb: npuHUUNbI pa6OTbI XonoAunbHbIX U TENJTOHACOCHbIX YCTAaHOBOK; onpenenAaTb XapakTepucTtukn OGOpy,D,OBaHVIﬂ n
napameTpoB paGO‘-WIX dreHToB B pacCMaTpuBaeMbIX CUCTEMaAX; cnocobbl pacyeTa pasfinyHbIX CXem Tpchd)opmaTopOB
Tenna no TMnoBbiIM MeToANKaM.

YMeTb: BbINONHATL pacyeTbl XonoaurbHbIX N TENJTIOHACOCHbLIX YCTAaHOBOK; YATATb U COCTaBNIATbL CXeMbl XONOoAUIbHbIX U
TEMNJIOHACOCHbIX YCTAaHOBOK.

BnapeTtb: meToamkon NOCTPOEHUA CUCTEM Tpchq)opmauvwl TEeNnnNoTbl.

3 PE3YJIbTATblI OBYYEHUA NO ANCUUNNUHE

KoHTakTHasa paboTa

o X
54 MHHoBaU,.
HaumeHoBaHue v cogepxanue pasgenos, [§ £ 0 CP H
Tem 1 Y s 8« Jlek Mp. Nab. chopmbi
y4ebHbIX 3aHATUN 3 2m (vachbl) o
G £ | (Wackl) | (Wackl) [ (vack) 3aHATUIA

Paspen 1. Obuwue cBefeHus o

TpaHcgopmaTopax TEeNnnoThl.
Knaccudukauyus TpaHcdopMaTopoB
TENMOoThI.

Tema 1. O6buwume cBegeHus o)
TpaHcgopmaTopax TennoTol.

TemnepaTypHble  30HbI  MCMONIb30BaHUS
TpaHcgopmaTopoB  TennoTel. O6nactb
NCNONb30BaHUS.

HasHayeHne u obnactb NpUMEHeEHUs
TpaHccopmaTopoB TennoTbl. ocobeHHocTn| 4
N pasHOBUOHOCTWN MPOLIECCOB MOBbLILLIEHMUS
noTeHumMana TennoTbl. TUMOBbIE CXEMbI, 0,5 0,4 12
NPUHUUN OEeUCTBUA W ungeanbHbld LUK
TpaHcopMaTopOB TENMOThI.
MpenmylLiecTBa UCKYCCTBEHHOIO XOJiofa U
OCHOBHbI€ obnactu NPUMEHEHS
XONOANTBHbIX " TEnmnoHaHOCHbIX
yctaHoBOK. [Mpobnembl  pewaemble C
MOMOLLIbIO MCKYCCTBEHHOrO X0noja B Hayke
U TeXHUKe. ocoBbeHHO B aHepreTuke




Tema 2. Knaccudukauusa TtpaHcchopMaTopoB
TennoTbl.

Knaccudumkauma TpaHcchopmaTopoB TensnoThl
no  npuHumMny pabotel M no  BuAYy
OCYLLEeCTBMNSAEMbIX MPOLECCOB.

Knaccudukauma TpaHcchopmaTopoB TensnoThl
no xapaktepy TpaHcdopMauum u Mo
nepuoanyYHoOCTN paboThbl.

JlabopaTtopHaa pabGota Ne1 "OnpeneneHwue
OCHOBHbIX  MnokasaTenen  agdEKTUBHOCTH
TennoBoro Hacoca".

Tema 3. Bugbl ocyuwecTBnseMoro uukna
YCTaHOBKW A11s TpaHcdopmauum TENOThI.

Mo  3amMKHYTOMY UMKy,  YCTaHOBKM C
pPasoMKHYTbIM  MPOLLECCOM,  YCTaHOBKM C
HELNKNIMYEeCKUMM NpoLieCCaMMm.

JlabopaTtopHaa pabGota Ne2 "OnpeneneHwue
TENNOBOW MOLLIHOCTW TENMNOBOro Hacoca".

Paspgen 2. KomnpeccrnoHHble TpaHcdhopmaTopbl
TennoTbl. OXMXUTENn rasos.

Tema 4. Buabl KOMMNPECCUOHHbIX
TpaHcopMaTopOB TENMOThI.
OpHocTyneHyaTbli TpaHcdhopmaTop TennoThl;

OBYXCTyneH4aTada napokomMnpeccnoHHada
xonoaunbHada YCTaHOBKa; KaCcKagHasd
napokoMnpeccnoHHas xonoaunbHada

ycTaHoBKa. ®peoHbl, X CBONCTBA; CEPHUCTLIN
aHrmgpug, (SO2) ero ceorictBa, ammmak (NH3)
€ro CBoMUcTBa.

JlabopaTtopHast pabota Ne3  "M3yyeHwue
yCTpouncTBa " npuHumna nencreus
NapoKOMMNPEeCCUOHHOro TENMOBOro Hacoca".

Tema 5. Oxwxutens JlnHge.

CxeMa yCTaHOBKMU; OXMKUTENb C APOCCENbHOM
CTYMNEHbI0 OKOHYaTeNbHOro oxnaxaeHus; T-S
JuarpamMmma. OcobeHHoCcTHN 7] NPUHLUKUN
OEenCcTBUS YCTaHOBOK AaHHOro Tuna.

Tema 6. Oxmxumtenb Kanuubl.
Cxema petanpepHon yctaHoBku Kanwuubl; T-S
anarpamma. MNprHumMn 0encTBUSA yCTaHOBKU.

Paspen 3. CopbuunoHHble TpaHcdopmaTopbl
TENMOThl, 3Kceprns.  TepmoarnekTpudeckme
X0noJ yCTaHOBKMU.

Tema 7. AGcopbLMOHHAs amMmMmadyHasi Xorfog
MaluvHa.

Tunoas cxema; NPUHLMN paboThbl;
NMPOMbILLIIEHHOE  WUCMONb30BaHWE; CBOWCTBA
aMmMmmnaka.

JlabopaTtopHaa pabota Ned "WccneposaHue
paboThl n onpepneneHve OCHOBHbIX
nokasarenen 3gdEKTUBHOCTU XONOANITbHON
YCTaHOBKK".

Tema 8. AbcopbumnoHHas BpomucTonuTnesas
XOmnoA MalluHa.

Tunosas cxema; npUHLMN paboTbl;
NPOMbILLINIEHHOE  MCMNONb30BaHWE, CBOWCTBA
GpomucTOoro  nMTUSI. Tunosas cxema

NapOKEKTOPHOM XOMNOA MaLUMHbI, MPUHLMN
paboThl, NPOMBbILLIIEHHOE MCMOMNb30BaHue.

0,5 0,4 12
0,5 0,4 12
15 1 13
0,5 0,35 12
0,5 0,35 12
0,5 0,3 12
0,5 0,3 12




Tema 9. 3kceprusa Onsi pasnuyHbIX BUOOB
3HEeprumn.

SKcepreTmyeckun 6anaHc CUCTEMBI;
gnarpaMmma dKCeprns—aHTanbnms.

0,5 0,25

12

Tema 10. TepMoaneKkTpuyeckme yCTaHOBKM,
OCHOBaHHble Ha adydoekTe lNMenbThe.

Cxema yCTaHOBKM Ha MONyNnpOBOOHUKAX;
NpUHUMN paboTkl; NPUMEpPbI NCMONb30BaHMS.
MarHuTtHble ycTtaHoBku. [lpuHuUMn paboThl,
NpUMepbl UCMOJTb30BaHUS.

0,5 0,25

12

UTtoro B cemecTpe (Ha kypce ans 3A0)

121

KoHcynbTaumm n npomexyTodHas
aTTectaumns (Ok3ameH)

6,5

Bcero koHTakTHasa paborta n CP no

16,5
OVUCLMMNIMHE

127,5

4 KYPCOBOE NPOEKTUPOBAHUE
Kypcosoe npoekTnposaHne y4ebHbIM NiaHoOM He NpeaycMOTPEHO

5. ®OH[ OLIEHOYHbIX CPEACTB ANA NPOBEAEHUA MPOMEXYTOYHOW ATTECTALUKU
5.1 OnucaHue nokasartesnien, KpUTepueB M CUCTEMbI OLLEHUBAHUA pPe3ynbTaToB 06yYeHus

5.1.1 NokasaTtenu oueHUBaHUA

Kon HanmeHoBaHWe oueHOYHOro
MokasaTenu oueHnBaHUA pesynbTaToB 06ydeHus
KoMneTeHummn cpeactea
1. OOGyvarowmincs 3HaeT nNpUHUMNBLI  paboTbl  XONMOOUNbHBLIX WY
TENMOHACOCHBLIX YCTAHOBOK, NMPaBWiIbHO OMpeaensieT XapakTepUCTUKK
obopynoBaHust U napameTpbl pabounx areHToB B paccMaTpuBaeMblX
cucTemax, npaBuNbHO BblGMpaeT cnocoObl pacyeTa pasnuuyHbIX cxem|1. Bonpocbl YCTHOTO
AKA-5.1 HU3KOTEMMNEePaTYPHbIX YCTAHOBOK MO TUMNOBLIM METOLMKAM. cobecenoBaHus

2. AHanuaupyeT pacyeTbl XONOAUIbHbIX U TEMNSIOHACOCHBLIX YCTaHOBOK, (2. MpakTuko-
OOBACHAET WM COCTaBMsSET CXEeMbl XONOAWUSbHBLIX U TEMNNOHACOCHbLIX|OpUEHTMPOBaHHbIE 3a4aHuUs
YCTaHOBOK.
3. BnageeT MeToAMKON NMOCTPOEHUSI XOMOAUIbHBIX U TEMNOHACOCHbIX
CUCTEM.

5.1.2 Cuctema v Kputepmum oLeHNBaHUA

Kputepum oueHnBaHna chopMMpPOBaAHHOCTU KOMMNETEHLIMI

LLikana oueHnBaHus
YcTHoe cobecenoBaHme

MucbmeHHas paboTa

O6yuatowuics nokasbiBaeT
BCECTOPOHHEE, cuctemaTmyeckoe n
rnybokoe 3HaHue y4ebHOro marepuana,
ymeeT CBOOOAHO BbLINOMHATL 3afaHus,
npeayCcMOTPEHHbIE MPOrpaMMOMN; YCBOWI
OCHOBHYIO M 3HAKOM C [OMOSTHUTENbHOW
pPEKOMEHAOBAHHOW NUTEPaTypon; MOXEeT
00BACHUTb B3aMMOCBSI3b OCHOBHbIX
NOHATUA OUCLMMNIUHBI B UX 3HA4YeHuu and
nocriegytoLien npodeccnoHanbHom
[eATenbHOCTUN; NPOSBSET  TBOpPYECKue
CMOCOBGHOCTU B MOHUMaHUKU, U3MNOXEHUN U
ucnonb3oBaHMM y4ebHoOro marepuana.
O6yuyatowuics OeMOoHCTpupyeT
npaBuUIibHOE NMOHMMaHWe YCNOBUA 3a4auu,
BnaJeHve HaBblkaMu ero aHanuaa, Bbloopa
HYXXHbIX 3aKOHOB W chopmyn pgnsa ee
peLueHus, 3HaHue pa3mepHoCTel
PU3NYECKNX BENUYMH. YMEET MPUMEHNATb
MaTemMaTU4ecKui annapar ansa
peanusauMM nnaHa pelleHus 3agayn W,
ecnu 3To Heob6xoaumo, MOXeT
npeactaBuTb ero rpadpuyeckn. Monyynn
npaBuIbHbIN ~ OTBET W  MOXET  €ero
WMHTEpPNpPeTUpoBaTh.

5 (oTnnyHO)

O6yyvaowmiica  AeMoHCTpupyeT
noHUMaHWe  ycnoBus  3agayn, BnageHue
HaBblkamMy ero aHanu3a, Bblbopa HYXHbIX
3aKOHOB M hOpMyn AN ee pelleHus, 3HaHue
pasmepHOCTEN (PU3NYECKUX BENUYUH. YMmeeT
NPUMEHsATbL MaTemMaTuyeckun annapat Ans
peanusaumu nnaHa pelleHus 3agayn n, ecnu
3TO HeobxoAMmo, MOXeT npeacTaBuTb ero
rpacuyeckn. lMonyyun npasBuribHbIA OTBET WU
MOXeT ero WHTepnpeTupoBaTb. HaHbl
ncyepnbiBaloLLme BbIBOAbLI U NOMHbIE OTBEThI HA
nocTaBfeHHble BOMPOCHI.

npasunbHoOe




4 (xopoLwuo)

O6yuatowmiica nokasbiBaeT LOCTATOMHbIN
YPOBEHb 3HaHWIA B npeaenax OCHOBHOMO
y4ebHoro matepuana, 6e3 CyllecTBEeHHbIX
OLIMOBOK BLINOMHAET MNPeayCMOTPEHHbIE B
nporpamMme 3afaHusi; YCBOWIT OCHOBHYHO

nutepartypy, PEKOMEHA0BaHHY0 B
nporpamMmme; crnocobeH 00BACHUTL
B3aMMOCBS3b OCHOBHbIX MOHATUI
OVCLMMITUHBI npu OOMONMHUTESNbHBIX

Bornpocax npenogasartens. [onyckaeT He
CYLLECTBEHHbIE MOrPELUHOCTU B OTBETE Ha
aK3aMeHe 7] npwv BbINOMHEHUN
9K3aMeHaLMOHHbIX 3afjaHWiA, YCTPaHSET UX
bes NOMOLLN npenogasarens.
Obyuyatowuicsa OeMOHCTpupyeT
[0CTaTOYHOE MOHMMaHWe YCrnoBus 3adayu,
BnadeHvne HaBblkaMy ero aHanmaa, Bblbopa
HYXXHbIX 3aKOHOB M copmyn ans ee

peLleHuns, 3HaHue pasmepHocTeW
dusnyecknx BEJTUYNH. OonyckaeT
He3HauuTenbHbIe norpeLLHoCTn npu

NpYMEeHeHUn mMaTemaTU4eckoro arnnapara
ONs peanusauuv nnaHa pelleHns 3agayu.
Monyuun npasuIibHbIN oTBeT, HO
ucnblTbIBAET 3aTpyAHeHus c ero
WHTepnpeTaumen.

OOyuvatowmmnca OeMOHCTPUPYET LOCTAaTOYHOE
noHMMaHWe YCNnoBUS  3adaudv, BrageHue
HaBblkamMy ero aHanusa, Bblbopa HYXHbIX
3aKOHOB M hOpMYn AN ee peLUeHusi, 3HaHne
pa3mepHocTen bur3nYecKkmx BEJIUYMH.
[onyckaeT He3HaunTENbHbIE NOrPELUHOCTM MpK
NPYMEHEeHUN MaTemaTuM4yeckoro annapaTa Ans
peanu3auumn nnaHa pelieHust 3agayu. MNonyuun
npaBuIbHbIN oTBeT " MOXeT ero
WHTepnpeTMpoBaTb. [aHbl MNOMHbIE OTBETHI Ha
NMOCTaBfIEHHbIE BOMPOCbI, HO WMEKT MECTO
HeCyLLIeCTBEHHble HapyLleHUss B 0hopMIEHMM
paboTbl NN AaHbl HEYETKNE BbIBOAbI.

3 (ymoBneTBOpUTENBLHO)

O6yuyatowuics nokasblBaeT 3HaHuA
OCHOBHOro  y4yebHOro maTepuana B
MUHMMaIbHOM 06bemMe, HeoOXoaUMOM SIS
JanbHenwen y4ebbl; cnpaBnseTca C
BbINOJTHEHNEM 3agaHun,
npeayCcMOTPEHHbIX NPOrpaMMoN, Jonyckast

npu aTtoM 6onbLIOE KOMMYEeCTBO He
npyvHUMNUanbHblX — OWMBOK; 3HaKoM C
OCHOBHOM nutepaTypon,
pekoMeHAoBaHHOMN nporpaMmMon.

[lonyckaeT cyllecTBeHHbIe MOrpeLlHoCcT B
OTBETE Ha 9K3amMeHe W MpU BbINONHEHUM
3K3aMeHaLMOHHbIX 3adaHuii, Ho obnagaeT
HEOOXOAMMBIMM  3HAHUAMW  ANA  UX
yCTpaHeHusi noga PYKOBOACTBOM
npenoaasatens. OBy4aloLMNcsa BHUKaET B
CMbICIN YCMOBWSA 3adauquv, NOHMMAaeT MnaH
ee peLlleHnsl, 0OHaKO, He MOXET B MOJHOM
Mepe C MOMOLUbI  MaTemaTU4ecKoro
annapata peanu3oBaTb ee pelleHue.
3HaeT pasMepHOCTU PU3NYECKUX BENNYUMH,
MOXeT caenaTb PUCYHOK WM  CXemy,
NOSICHSAIOLLYIO peLleHre 3aadn.

OOyuvatowmmnca OeMOHCTPUPYET LOCTAaTOYHOE
noHMMaHWe YCNnoBUS  3adaudu, BrageHue
HaBblkamMW ero aHanusa, Bblbopa HYXHbIX
3aKOHOB M hOpMYNn AN ee peLUeHusi, 3HaHne
pa3mepHoCTen bun3nYecKmx BEJIUYMH.
[onyckaeT He3HaunTeNbHbIE NOrPELUHOCTM MpK
NPYMEHEeHUN MaTemaTuM4yeckoro annapaTa Ans
peanu3auumn nnaHa pelieHust 3agayu. MNonyyuun
npaBuIbHbIN oTBeT, HO ucnblTblBaET
3aTpPyAHEHMS C ero HTepnpeTauunen.

B paboTe ecTb OTAenbHble CyLIECTBEHHbIE
OLLUMOKM, NPUCYTCTBYIOT HETOYHOCTU B OTBETAX,
nMbo kayecTBO npeacTaBneHusi  paboTbl
HU3Koe.

2 (HeyOoBnNETBOPUTESNBLHO)

Obyvatowmmnca He uMeeT [OCTATOYHOrO
YPOBHSI  3HaHUS  OCHOBHOrO  y4ebHOro
MaTepuana, gonyckaeT MpuHUUNuanbHble
OWnBKN B BbINOSTHEHUM NPESYCMOTPEHHbIX
nporpaMMon 3afaHui, He 3HaKom C
cogepXxaHuem pEeKOMEHLOBaHHOMN
nuTepaTypo, He MOXeT WCMNpaBuUTb
nonyuleHHble ownbku. OByvalowuincs He
MOXeT npoaHanM3npoBaTb ycrnosue
3ajayn, HaMeTuUTb MnaH ee peLLEeHus,
BblOpaTb pM3n4eckme 3aKoHbl K MNIIOXO
OpUEHTMPYETCH B (PU3NYECKUX BENNYUHAX,
He BnageeT MateMaTu4ecKkMM arnnapaToMm.
Kak npaswuno, oueHKa "He
yOOBMNeTBOPUTESTbHO" cTaBuTCA
oby4atommcs, KoTopble He MOryT

OTtcyTcTBME ofHoro unm HECKOmbKUX
obA3aTenbHbIX 3MEeMeHTOB 3ajaHus, nubo
MHOrOYMCNEHHbIE Tpybble owunbkM B paboTe,
nnbo rpybble HapyLeHMs NpaBun 0PopPMIIeHNs

unm CpOKOB npeacTaBneHus paboThbl.
HecnocobHocTb OTBETUTbL Ha BOMPOCHI MO
MUCbMEHHOM paboTe bes NMOMOLLIN

npenogasatens. O6yyaloWwMica He MOXeT
npoaHanuavMpoBaTh YCIoBue 3afaqum, HameTUTb
nnaH ee pelweHus, BblbpaTb usmyeckue
3aKOHbI 1 MIOXO OPUEHTUPYETCS B (DU3NYECKMX
BENMMYMHaX, He BrageeT MaTemaTUYeckum
annapaTtom.




NPOAOITKUTDL o6yqume nnn npuctynnTb K
I'IpOd)eCCI/IOHaJ'IbHOVI AeATenbHOCTU no
OKOHYaHun BYy3a 6e3  [OoMNONMHUTENbHbIX
3aHATUM MO COOTBeTCTBy}OLIJ,eﬂ ancuunnuHe.

5.2 TunoBble KOHTPOJbHbIE 3aA4aHUA UMM UHbIe MaTepuarbl, HEOGX0ANMbIE ANSl OLIeHKN 3HAHUN, YMEeHUN,
HaBbIKOB U (MNK) oNbiTa AeATEeNbHOCTH
5.2.1 Nepe4yeHb KOHTPONbHbLIX BONPOCOB

Ne n/n | dopmMynnpoBKM BONPOCOB
Kypc 4

1 OcHoBHble npaBunia obcnyxnBaHusl, TexHmka 6e3onacHocTn Npu akcnnyaTaumMm TepMmoTpaHcopMaTopOB.

2 CeolicTBa rasoBbix cmecen. HuskoTemnepaTypHoe pasgerneHune rasoBbix CMecen.

3 OxwxumTtens Knoga ¢ BHYyTPEHHUM OXMaXaeHMeM B CTyNeHW NpeaBapuTenibHOro oxXnaxaeHus.

4 OxwxumTens JIMHAe ¢ BHELUHUM OTBOAOM TEMNMOThl B CTYNEHW NpeaBapuUTESbHOrO OXNaxaeHus.

5 OXMKMTENUN C 4POCCENBHON CTYNEHLID OKOHYATENBHOIO OXNaXAEHMS.

6 "a30XmMaKoCTHbIE TpaHcdopmaTopbl TennoTel. KpuopedpwxkepaTopbl ¢ AeTaHOEPHOW CTYNEHbIO
OKOHYATENbHOIO OXNAXAEHUS.
Oco6eHHOCTH ra3oXnAKOCTHLIX TpaHcopmaTopoB TennoThl. Kpuopedpwkepatopbl € OPOCCENBHOM CTYMNEHbLIO
OKOHYaTENbHOIO OXJAXAEHUS.

8 OHepreTuyeckas adhHEKTUBHOCTb XITaA0CHA0XEHNS OT NaPOKOMMNPECCUOHHBIX M aBCOPOLUMOHHbBIX YCTaHOBOK.

9 OnpepeneHne OCHOBHLIX SHEPreTUYECKMX nokasaTenern abCcopOLNOHHbBIX TPaHCHOPMaTOPOB TENSOTLI (Ha
npumepe 6pPOMUCTO-NNTUEBON YCTAHOBKMN).

10 Mpouecc paboTbl 6POMUCTO-NUTUEBON YCTAHOBKM B Anarpamme - h, &.

1 MpumeHeHne a§00p6uM0Hyblx OpPOMUCTO-NNTMEBBLIX MALLMH 4118 NOBbIWEHUs 3P PEKTUBHOCTU TENNOodUKaLMK.
ABCOpOLNOHHLIN TEMMOBOW HAcoC.

12 Cxema 1 npuHUmn paboTbl abCopOLNOHHBIX OBPOMUCTO-NUTMEBLIX TPAHCCOPMATOPOB TENMOTHLI.

13 OnpepeneHne OCHOBHbIX BHePreTM4ecKIx nokasartenen abcopOLMOHHbBIX TpaHCOPMATOPOB TENSOThI (Ha
nprvMepe BOAOAMMUAYHOWN YCTaHOBKM).

14 Mpouecc paboTbl BOAOAMMMAYHOM XONOAUNBHON yCTaHoBKM B h, & - anarpamme.

15 Cxema u npyHumn paboTbl BO4OAMMMaYHOW XONOAUNbHON YCTaHOBKM.

16 PUINKO-XMMUYECKMIA NPUHLIAN AENCTBUS aBCOPOLIMOHHBIX TPAaHCEOPMaTOPOB TENMOTHI.

17 ABCcopbUNOHHLIN TpaHcdopmaTop TennoThl (00wue NnoHATMA). OTnuYme oT Apyrux TpaHcopMaTopoB TENMOTHI.
Paboune Tena abcopOLMOHHbIX TPaHCOPMaTOPOB TENNOTHI.

18 YCTponcTBO BUXpPEBOM TpyObl 1 npoLiecc ee paboTel B Avarpamme T, S.

19 OnpepeneHne OCHOBHbIX 3HEPreTUYECKMX NokasaTenen NapoaXeKTOPHOM XONOANIbHOWM YCTaHOBKM.

20 Mpouecc paboTbl cTpynHOro annapaTa B guarpamme  h, S.

21 Cxema napoaXeKTOPHOW XONoAnnbHON yCTaHOBKKU U Lunkn ee B T, S - gnarpamme.

22 Tunbl CTPYMHBIX TpaHCOPMaTOPOB TEMMOThI. YCTPONCTBO U NpUHLMN paboTbl CTPYMHOro annapaTa.

23 CpaBHeHWe rasoBbIX KOMMNPECCUOHHbLIX TPAaHCOPMaTOPOB TENMOThLI C pereHepaumen n 6e3 Hee. Pacuet
XONoAMNbHOIo KO3PULUMNEHTAa.

24 Cxema rasoBoro KOMNpeCCMOHHOro TpaHcopmaTopa TensoThl C pereHepaumeit u npouecc ero pabotel B T, S -
anarpamme.

25 MpoeanbHbIv ra3oBbin TpaHcopMaTop TENMOThI.

26 OcCHOBHble MeToAbI perynmpoBaHns NapoKOMMNPECCUOHHbIX TpaHCopMaToOpPOB TEMMOThI.

27 MpuMeHeHne aByXCTyneH4YaTbIX TEMMOHACOCHbLIX YCTaHOBOK B CUCTEMAX TeMMOCHabXeHus.

o8 MpuHUMNManeHasa cxema TENOHACOCHOW YCTaHOBKM AN YTUNu3aumm TennoTbl NapoBO34YLLUHOM CMeCcU B
KapToHoAenaTesnbHbIX MallMHaXx.
PaboTa napokoMnpecCcrnoHHbIX TpaHCOopMaTOPOB TEMMOThI B pEXUME TEMOHACOCHOW YCTaHOBKM.

29 MpuHUMNManeHasa cxema TENOHACOCHOW CTaHUMKM NS yTunmnsaumm TennoTbl «COPOCHONY BOAbI (Ha NpuMmepe
Ceetoropckoro LIBK).

30 KackagHble napoKOMNPEeCCUOHHbIE TpaHC(opMaTopbl TENMOTHI.

31 Linkn ,D,ByXCTynequaToﬁ I'IapOKONIvnpeCCI/IOHHOIZ xonoauneHow yctaHoBku B T, S - anarpamme. Pacuet
OBYXCTYNEeH4YaToN XONOAMIbHOW YCTaHOBKM.

32 Cxema 1 npuHumMn paboTbl ABYXCTYNEHYaToONn NapoKOMMNPECCUOHHOW XONOANIbHON YCTaHOBKN. MpuYdmHbI
nepexofa K MHOrOCTYMNeH4YaToCTu.

33 PereHepaTvBHbIN TeNNoobMeH B NapoKOMNPECCUOHHOM TpaHcchopMaTope TENNoThI.

34 MeToauka pacyeTa 0gHOCTyMNeHYaTbiX MAapOKOMMNPECCUOHHbBIX TpaHCOPMaTOPOB TEMMOThI.

35 OnpepeneHne OCHOBHbIX 3HEPreTUYECKMX NokasaTenen NapokoMNPeCCUOHHLIX TpaHcopMaTopoB TENNOThI.




36 Linkn ogHocTyneH4yaTon NnapokomMnpeccuoHHom yctaHoskm B T, S P, h - gnarpammax.

37 |Cxema 1 npuHUMN paboTbl O4HOCTYNEHYATON NapOKOMMIPECCUOHHO YCTaHOBKM.

38 XnagoHocuTenu. OCHOBHbIE TPeBOBaHUS K HUM.

Pa6ouune Tena TpaHcdopMaTopoB TennoTbl. OCHOBHblE Tpe6oBaHUs K HUM. PaGoure Tena rasoebix

39
KOMMPECCUOHHbLIX TPaHCHOPMaTOPOB TENNOThbl U a6COPOLMOHHBIX TPAHCHOPMATOPOB TEMSIOThI.

Pabouune Tena TpaHC(bOpMaTODOB Tennotbl. OCHOBHbIE Tpe6OBaHI/IF| K HUM. XnagoareHTbl

40
NapoKOMMNPECCUOHHbIX TPaHCOPMAaTOPOB TEMMOTHI.

41  |OHepreTuyeckue 30HbI B HU3KOTEMMepaTypHol oGnacTu.

42 [unarpamma akceprusi-aHTanbnus.

OnpepeneHne 3Ha4YeHWst aKCeprum s pasnuyHbix BUAoB aHeprun. KoadduumeHT paGoTocnocobHocTH
TENmoThl.

43

44  [MoHsTUe akceprun. BaaMoCBS3b SKCEPTUN U SHEPTUN.

45  |Knaccudmkaums TpaHcdopMaTopoB TENMOTLI MO BUAY LMKNA U XapakTepy TpaHcdhopMaLmu.

46  |Knaccudmkaums TpaHcgopMaTopoB TEMMOThI MO NEPUOANYHOCTU U NPUHLMMNY paGoThl.

47  |O6nacTb NnpUMeHeHUs TpaHcHOpPMaTOpPOB.

48 |HasHaueHue TpaHcopMaTOpPOB TEMMOTHI.

5.2.2 TunoBble TeCTOBbIE 3a4aHUSA
He npegycmoTpeHo.
5.2.3 TunoBble NPaKTUKO-OpUEHTUPOBaHHbIE 3aAaHus (3agaym, Kemcbl)

3apavya 1. OnpegenuTb 3KCEpPreTUYeckMin K.n.4. cuctembl (n), eCnu BennyYnMHa SHeprum BBOAMMOWN B CUCTEMY
> EBx = 560 kBT, a BenuumHa aHeprum BbIBOAMMOM U3 cuctemsl Y EBbIx = 550 kBT.

3apgava 2. OnpegenuTb BenuUMHbl akceprum (E), ecnm nsBecTtHbl koadduumeHT paboTocnocoOHOCTM SHEPTUN:
w=0,97 n konu4yecTBo 3Heprmumn: 3=560 kBT.

5.3 MeToanuyeckne matepuanbl, onpeaenstolime npouenypbl oLleHMBaHUA 3HaHUWA, YMEeHUIW, BnaaeHU (HaBbIKOB
1 (MNK) NPaKTMYECKOro onbiTa AeATENIbHOCTH)

5.3.1 YcnoBusa gonycka o6y4aroLlerocs K NpoMexyTo4HoOM aTrecTauum 1 nopsaok NMUKBUAaLUM akageMnyeckomn
3a10MKEHHOCTH

[MpoBegeHe NPOMEXYTOYHON aTTecTauum pernameHTUPOBaHO foKanbHbIM HOpMaTMBHbIM aktom CII6IYMNTA
«[NonoxeHne o NpoBeAEHUN TEKYLLIETO KOHTPOMS YCNeBaeMOCTH U MPOMEXYTOYHOM aTTecTaumm obyyaloLwmnxcs»

5.3.2 ®opma npoBeaeHUsi NPOMEXYTOYHOM aTTecTauum No gucumnimnHe

YcTHasa X MucbmeHHas X KomMnbloTeEpHOE TECTMPOBaHNE NHas

5.3.3 Ocob6eHHOCTU NpoBeaAeHUs1 MPOMEXYTOYHOM aTTecTaumMm nNo gUCUUNIIMHe

B TeueHune cemMecTpa BbINOJNTHAKTCA KOHTPOJbHbIE pa6OTbI.
BpeMFl Ha NoAroToBKy OTBeTa Ha 3Kk3aMeHe COCTaBdeT 45 MWHYT.

6. YYHEBHO-METOAMYECKOE U UH®OPMALIMOHHOE OBECNEYEHWE OUCLUUNINHDbI
6.1 YuebHas nutepaTtypa

ABTOp 3arnasue | MN3paTenbcTBO [loa wsgaHusa | Ccbinka

6.1.1 OcHoBHas y4yebOHas nuTepaTtypa

CemukoneHko W. A. |XonogunbHas TexXHMKa
Kapnaues . B.

http://www.iprbooksh

Benropoa: bBenropoackui 0p.ru/28417.html

rocyAapcTBeHHbIN

TEXHOMOrM4YeCcKnmn 2014
yHuBepcuteT um. B.I.

LWyxoea, 36C ACB

M.B. JlykaHwuH TexHonornyeckue http://nizrp.narod.ru/t

3HeproHocuTenn ep_lukanin.htm
M-Bo ob6pasoBaHus n -

nPeAnprATIN Hayku PO, CMIBITYPI. — 2009
(HuskoTeMnepatypHble CM6.- CHGITYPH
3HeproHocuTenwn) [TekeT]: -

y4yebHoe nocobuve

6.1.2 lononHuTenbHas y4yebHas nutepartypa




MapamoHoB A. M. TexHonornyeckue http://www.iprbooksh

3HeproHocuTenn Omck: Omckinit N 2017 op.ru/78511.html
NPeAnpUSITIIA rocyaapCTBEHHbIN

TEXHUYECKNI YHUBEPCUTET

T. KO. KopoTkoBa, A. [1.| TexHonornyeckme
MoHalueHko 3HEpProHocuTeNn
npeanpuaTiin [TekeT]
MeToauYeckMe ykasaHus K
nabopaTopHbIM

http://www.nizrp.naro
d.ru/metod/tsuitd/201
2019 9 06_19 05.pdf

M-Bo ob6pasoBaHus n
Haykn Po, BLUT3
Cnerynra. - Cre. :
BWT3 Crerynta

6.2 NMepe4yeHb npocdheccuoHanbHbIX 6a3 AaHHbIX U UH(POPMALMOHHO-CNPABOYHbIX CUCTEM

1. OnekTpoHHO-6MbnuoTevHasa cuctema IPRbooks [OnektpoHHbin pecypc]. URL: hitp://www.iprbookshop.ru/

2. OnekTpoHHas oubnuoteka BLUTI CMNB MNYNTA [OnekTpoHHbIn pecypc]. URL: http://nizrp.narod.ru

3. basa paHHbIX Oonbwon TexHudeckon 6ubnuotekn "Canmt TennoTexHuka" [ONeKTPOHHbIN pecypc).
URL:http://teplokot.ru/

4. PocctaHgapt. ®egepanbHoe areHTCTBO MO TEXHUYECKOMY  PErynMpoBaHUO W MEeTposiornv
https://www.gost.ru/portal/gost/

6.3 Mepe4yeHb NIMLEH3NOHHOIO U CBO6GOAHO pacnpoCcTpPaHAeMOoro NporpaMmMHoOro oéecneyeHus
Microsoftwindows 8
MicrosoftOfficeProfessional 2013
PTC Mathcad 15

6.4 OnucaHue maTepmanbHO-TEXHUYECKON 6a3bl, HEOOXO0AMMOW ANA OoCcyLIeCTBIIEHNA obpa3oBaTeNibHOro
npouecca no gucumnnmHe

AyaunTopus OcHalleHne

MynbTuMeguinHoe obopyaoBaHue, crneunanmanpoBaHHas mebenb, Jocka
JlekunoHHas Y A PYA H P A
ayautopus

CneuvanuanpoBaHHas meGenb, Aocka
YuebHast ayamtopus

JlabopaTopHble yCTaHOBKW ANs onpeaerneHns BNaXHOCTH, 30fIbHOCTM U BbIXO4a NeTy4mx BellecTs
Tonnuea, nabopaTopHas ycTaHOBKa ANA ONpeAerneHvus TennoTbl CropaHvus TonnuBa, CTeHn
yyebHbIn  "ABTOMaTU3NpPOBaHHas KOTenbHass Ha rasoobpasHOM W >XuAkoM Tonnuee",
nabopartopHas ycraHoBka TennoBon Hacoc ¢ MIMCO, KOMMNbIOTEPHbIE TPEHAXEPDI

A-203
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