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Paznea 1. ObIIIAA XAPAKTEPUCTHKA MOYJISA «OCHOBHOE U
BCIIOMOT' ATEJIBHOE OBOPY/IOBAHUE TEIIJIOBBIX JIEKTPUYECKHX
CTAHIIUAA»

1.1. AHHOTALHA COAEPKAHUI MOTY ISt

JlanHBIi MOIynhb OTHOCHTCS K 4YacTH bioka 1, d¢opMmupyeMoll ydYacTHHKaMH
o0pa3oBaTeIbHBIX OTHOIIEHHH, ¥ HANIPABICH Ha MOJy4YeHHEe CTYJCHTaMH TEOPETUYECKUX 3HAHWH 0
IPUHLOUNAX pabOTBl M KOHCTPYKIMSAX OCHOBHOTO M BCIIOMOTATEIBHOTO TEIIOMEXaHHYeCKOTO
obopyznoBaHHs 37EKTpocTaHIMA. PaccMaTpuBaloTcs pa3nHuHBIE PEKHMBI paboTel 000pyIOBaHMUS,
GHu3uKO-XMMHYECKas CYIIHOCTh TPOTEKAIONIMX B HEM TIPOILECCOB, METOIMKH pacyera
obopynoBanus, crnocoObl Ge3omacHO# 3KcIuTyaTamud. Moaynbs GopMHpPYET TEOPETHYECKHUE 3HAHMS
0 NpHHUMNAX paboThl, KOHCTPYKIMAX MAapOBBIX TYpOHWH TEIJIOBBIX M ANEKTPHUECKHX CTAHUMH H
OTIMCHIBAET CYTh IPOIECCOB, MPOTEKAIOMMX B HHUX. Takye H3Y4alOTCs PEKHUMBI paboThl MapoBOi
TYpOHMHBI B Pa3MHYHBIX YCIOBHAX JIKCILUTyaTalliH 00OpYJOBaHHSA, CXEMBl H ITHKIIbI ra30TypPOHHHBIX
YCTAaHOBOK M OCOOEHHOCTH KOHCTPYKIHH Ta3oBeIX TypbuH. Moayns Taxke Gopmupyer
TEOpEeTHYECKHE 3HAHHMS O MNPUHOUNAX paboThl, KOHCTPYKIMSX BCIIOMOTaTeNbHOIO H
TEIUIOMEXaHHYECKOro 00O0pyAoBaHWS H TPYOONpPOBOMOB 3JEKTPOCTAHIIMH M ONHCHIBAET CYTh
IIPOIIECCOB, NMPOTEKAIOMIMX B HHX. M3yueHne MOIyNs HampaBlieHO HA OCBOEHHME IPHHIMIIOB
paboThl, YCTPOHCTBA M 3KCILTyaTalliH BCIOMOTATENBHOTO H TEIIOMEXaHH4YecKoro obopyaoBaHUs
HX KOHCTPYKTHBHBIX 0COOEHHOCTEH.

1.2. CTpykTypa ¥ 00beM MOy isi

Tabnuua 1.
O6beM JHCUHILIHH ®opma HTOTrOBOIi
i IlepeyeHb AHCLMNIHH MOAY.IS i e e G i S et e
n/n p y MOJYJisl B 3a4eTHBIX No AUCHHIJIHHAM MOAYJs H B
€IHHHLAX H Yacax LEeJIOM 10 MOAYJIH

KotenbHbIE yCcTaHOBKH U
1. | maporeHeparopsl TEILIOBLIX 7/252 3K3aMEH
SNMEKTPUYECKHX CTAaHIMH

Tennmorexauueckoe
BCIIOMOTaTeILHOE

2 6/216 JK3aMeH, 3a4eT
obopyioBaHue U TPyOOIIPOBOIBI
TETUIOBBIX CTAHIIHI
TypOuHBI TENIOBBIX CTAaHLUHA U
3. | anexkTporeHepHpylolee 7/252 9K3aMeH
obopyoBaHue
WUTOT'O no Moy .mo: 20/720 HE IPEyCMOTPEHO

1.3. ITocaaenoBaTe IbHOCTH OCBOEHHSI MOYJISl B 00pa3oBaTeIbHOM NporpamMme

IIpepeKBH3IUTELI MOIYJIH Dxonoruyeckas 06€30IaCHOCTh TEIIOBBIX
AJIEKTPOCTAaHIMH; ABTOMATH3allHs B
TenJo3HepreTuke; TeopeTHYeCKHe OCHOBBI
TEIUIOTEXHUKH; VICTOYHHUKH M CHCTEMEI
TETJIOCHA0KEeHH S




ITocTpeKBH3HTBI H KOPPEKBH3UTHI ITpoMbILUIEHHBIE TETUIOIHEPTETHYECKHE YCTAHOBKH H
MOIyJIsi cucremsl; [IpakTika

1.4. PacnpenejeHne KOMIeTeHIHH N0 THCHHILIHHAM MOIYJIsl, IVIAHHPYeMble
pe3yabTaThl 00y4eHHS (MHAHKATOPBI) IO MOIYJTHO

Msyuenne OMCUMIUIMH MOIyns TpeaycMarpuBaeT (OpPMHpOBaHHE KOMIIETEHIIMiA
IIOCPENCTBOM IIOCIIEN0BATELHOTO OCBOEHHS DPE3yJIbTaToB OOy4YeHHs Ha OIPENEIeHHOM YPOBHE
CIIOXKHOCTH COJIEpIKaHHS.

Pesynbrarel 00y4eHHs 0 AMCIMILUIMHE — 3TO KOHKPETHBIE 3HAHUS, YMEHHUSL, OIBIT U IpyTHe
pe3yneTaThl (ColepXKaTelbHble KOMIIOHEHThl KOMIETEHIMH), KOTOPHIX IUIAHMPYETCS IOCTHYb Ha
STale M3Yy4YeHHs JHCHHUIUIMHBL MOXYIS M KOTOpBIE MJODKHBI OyIyT NpOAEMOHCTPHPOBAHBI
oOydaroIlUMHCS H OIECHEHBl IIperojaBarelieM @0 HWHIMKATOpam/H3MepsieMbIM KpPHTEpHsM,
BKJIFOUCHHBIM B ()OPMYIIMPOBKY pe3yJIbTaTOB 00yUeHHUs.

WHaukaTop — 3TO mpH3HAK / CHUrHal/ MapKep, KOTOPBIH MOKa3hIBaeT, HA KaKOM YPOBHE
00y4JarolMics J0JDKEH OCBOUTH Pe3yIbTaThl 00y4eHHS W HX NpeIbsSBICHHE JODKHO MOATBEPAUTH
(aKT OCBOSHHS NIPEAMETHOTO COIepIKaHMs JaHHOM IUCIMILTHHEL

WHAMKAaTOpEl YYMTHIBAIOTCS INPH BBIOOpPE M COCTABIEHMH 3a/aHHil KOHTPOIBLHO-
OLIEHOYHEIX MEPOTIPUSTHI! (OLIEHOYHBIX CPEJCTB) TEKYIIEH U IPOMENYTOUHOI aTTeCTalluy.

Ilepeuenn
JHMCIHTLTHH
MOIYJIs

Koa u HanmMeHoBaHHe ILnanupyemsble pe3yabTaThl 00y4eHHS
KOMIIeTeHLHH (HHAUKATOPBI)

3uame:
— TEeXHOJIOTHIO MPOou3Bo/cTBa Napa Ha TOC;
— KOHCTPYKIIMH, XapaKTEPUCTHKH U IIPHHLIUII
paboThI MAPOBBIX KOTIIOB;
— XapaKTepUCTHKH YHEPreTHIeCKOro TOIINBA U
c1nocoObl ero MoJAroTOBKH K CXKUTaHHUIO;
— OCHOBBI TEOPHH FOPEHUS, XapaKTEPUCTHKH
PasiIHYHEIX BHIOB TOIIOK;
— 0cOOEHHOCTH pazHYHBIX BHIOB
TIOBEPXHOCTEH HarpeBa, HX KOMIOHOBKY,

Kotennsabie [IK-6. Criocoben (hakTOpBl, BIUAIOIINE HA TEMJIO0OMEH;

YCTaHOBKH U BBINIOJIHATE — CTaHAApTHHIE METOIUKH PACcCYeTa KOTJIOB;
HapOreHepaTophl | CIeNHANbHBIE PacueTsl | — (haKTopsl, BIASIONINE Ha 3G PEKTHBHOCTD

TETIJIOBBIX U BBIOUpaTh paboTEI KOTENBHEIX YCTAaHOBOK, CIIOCOOBI ee
JJIEKTpHYECKHX | oDOopynoBaHHe IO TIOBBLIIIICHHUS.
CTaHIMH TEILJIOBBIM CETAM Vmemo:

— aHaTM3UPOBATh TEXHHUYECKOE COCTOSHHE
KOTENILHOM YCTAaHOBKH M IAPOBOTO KOTIIA;
— CaMOCTOATENBHO IPUHUMATh PEIICHHS B
IpoLECCe IKCILUTYaTallMy KOTJIOarPEraTos;
— MPOBOUTH TEILIOBOH pacdeT KOTJIOB 110
CTaHIapTHBIM METOIMKAM;
— CpaBHMBATh Pa3lUYHbIE THIIBI KOTIOB, HX
3JIEMEHTHI ¥ BCIIOMOTaTelIbHOe 000py10BaHUE H
BEIOMpaTh HanboJee COOTBETCTBYIOIHE
TpeOOBaHHUSM H YCIOBHSM NIPOM3BOJCTBA.




Bnaoemy:

— METOIHKaMH BBIOOpa KOTEIBLHOTO
obopynoBaHHS;

— CTaHJIApPTHHIMH METOJIMKAMH TEIIOBOTO
pacyeTa KOTeJIbHBIX YCTaHOBOK;

— HaBBIKAMH OpPraHM3alliH U [IPOBEIEHUS
HeoOX0JMMBIX HCIIBITAHUH OTIENIBHEIX
3JIEMEHTOB H KOTEJIbHOM YCTAHOBKH B 11€JI0M;
— HaBBIKaMH padOTHI C KaTaJloraMH H
CIIPaBOYHOM JIMTEPATY PO /151 TIOKMCKA JaHHBIX
I10 ONpe/ieIEHHIO XapaKTEPUCTHK H IPOBEIEHHIO
pacyeToB KOTEIbHBIX YCTAHOBOK.

TennmoTrexHuuecKoe
H
BCIIOMOTATEIbHOE
obopynoBaHHE H
TpyOOIIPOBOIBI
TEMJIOBBIX CTAHLIMH

[1K-6. Criocoben
BBITIOJIHATh
CrelHaIbHbIE pacyeThl
U BBIOMpATh
06opy0BaHKE 110
TEIJIOBEIM CETAM

3name:

— 3aKOHBI U OCHOBHbIE (U3UKO-MaTeMaTHYECKHe
MOJIEJIH NEepeHoca TeIJI0Thl U MacChl
MIPUMEHHUTENIBHO K TEIIOTEXHUYECKHM
yCTaHOBKaM M CHCTEMaM.

Yuemsn:

— IPOBOJIUTH TETJIOBOH PacyeT 3HEPreTHYECKOro
obopynoBaHus.

Brnaoems:

— CTaHJAPTHBIMH METOJIMKaMH TEIJIOBOTO
pacueTa SHEPreTH4ecKoro obopya0BaHusl.

ITK-7. Cnocoben
aHaJIM3upoBaTh paboTy
00BEKTOB
npodeccHoOHaNIBHOM
eI TeIbHOCTH,
OLIEHHUBATh
TEXHHYECKOE
COCTOSIHHE CHCTEM,
IIPOBOJIUTE y4eT
BBLIBJIEHHBIX
HEHUCIIPAaBHOCTEH U
ne(EeKTOB U OTpakaTh
pe3yNETaThl B OTYETHOMH
JIOKyMEHTAIHH

3name:

— CTaHJapTHBIE METOAMKH pacyeTa
BCIIOMOTaTeIFHOTO0 000py IOBaHHA
3JIEKTPOCTAHIIHH.

Vmems:

— CpaBHHBATh pa3jIMyHOE THIIOBOE
3HEepreTHYecKoe 000pyJ0BaHHE H BEIOMpATh
HaunboJiee COOTRETCTBYIONIEE TpeDOBAaHHAM H
YCIIOBHSIM IPOM3BOJICTBA.

Bnaoemy:

— MeTOJMKaMH BbiOopa 000opynoBaHHA
9JIeKTPOCTAHITHH.

[TK-8. Cnocoben
pazpabarsiBarh U
KOHTPOIHMPOBATh ILIaHbI
TeKyIIHUX |
NEPCIEeKTHBHBIX
00beMoB paboT 1o
9KCILTyaTaluu
00BEKTOB
npogeccHoOHaIBHON
NesTeTbHOCTH

3namn:

— OCHOBBI TeOpHH paboTel, 0COOEHHOCTH
KOHCTPYKIIMH M XapaKTEPHCTHKH HACOCHOTO,
TATOIYTHEBOTO M TEIJIOMEXaHUIECKOTO
o0opymoBaHHA IEKTPOCTAHLIHH.

Vmemo:

— aHATM3UPOBATh TEXHWYECKOE COCTOSIHUE
SHEPTeTHYECKOro 000pyJOBaHHUS.

Braoemnw:

— HABBIKOM COCTABJIEHMS IJIAHOB HA TEKyLIUe U
NepcreKTHBHBIE 00beMBI PaboT 110
sxcrryaranus obopynoeanus TOC.

Typbuns!
TEIUIOBBIX CTAHIIHHA
a

[1K-6. Ciocoben
BBITIOJIHATE
CII€lIIHaJIBHBIE paC'-IETI)I

3namo:
— KOHCTPYKIIMH B XapakTepucTHku Typbun TOC;
— KOHCTPYKIIMH M XapaKTepPUCTHKH [1apora3oBhIX




3JIEKTPOTEHEPUPYIO | ¥ BHIOHPATH
mee obopynoBaHKe | 000pyIOBaHHE IO
TEILIOBBIM CETIM

¥ ra3oTypOMHHBIX YCTaHOBOK;

— TEXHOJIOTHH TIPOU3BOJICTBA JIEKTPUYECKOM K
TEIJIOBO SHEPTrHH Ha JIEKTPOCTAHIMAX, MECTA
pa3IHYHOro 000PYIOBAHHS B CXEME CTAHIHH;
— peXUMBI paboThI AIEKTPOCTAHIHIA;

— OCHOBBI IIEHTPAIH30BAHHOI0 IHEPro- H
TEeIUI0OCHa0XeHUs [ToTpebuTesel, METO10B
ONTHMAIILHOM cXeMbl CHA0KEeHHS;

— METOJIMKH pacyeTa TerjoBsix cxem TOC,
XapaKTePUCTHK;

—~ HOPMAaTHBHYIO JOKYMEHTALHIO,
pernaMeHTUPYIOIIYIO IKCILTyaTallHIo
obopy1oBaHUS 3NIEKTPOCTAHITHH.

Ymems:

— IIPOBOJIUTH TEILIOBOH pacyeT 3HepreTH4ecKoro
obopynoBanus; — oneHuBath KITJ]
SHepreTHYeckoro 000pyaoBaHHUS;

— OIpenensaTh NPUOIHIUTETLHYIO CTOUMOCTD
YCTaHOBKH H MOJICPHH3AI[HH YHEPTeTHIECKOTO
o0opynoBaHHUS;

— COCTaBJIAThH OT/AENBHBIE pa3/iesibl HHCTPY KLU
1o akcrTyaranuu obopyaosanus TIC.
Bnaoemy:

— MEeTOJUKaMH BeIOOpa 000pyIoBaHUS
NIEKTPOCTAHIIHIA;

— CTaHJapTHBIMH METOJUKAMHU TEIIOBOTO
pacueTa YHepreTHIecKoro o0opy10BaHHUs;

— METOJIaMHU OIBITHOH IPOBEPKH 000PYIOBaHHUSI.

1.5. ®opma obyuenus

Peanuzanus Moxyns npeaycMoTpeHa Julst 00yJaroIuxcs 0 049HOM, 04HO-3a04HOM Gopmam.




PA3JIEJI 2. IPOTPAMMbBI MO YJIA

«OCHOBHOE U BCIIOMOT' ATEJIBHOE OBOPYJIOBAHUME TEIIJIOBBIX

JIEKTPUUYECKHNX CTAHIIUI»

2.1. PABOYAS ITIPOT'PAMMA JUCHHUITVINHBI «<KOTEJBHBIE YCTAHOBKH U
NNAPOTEHEPATOPBI TEIUIOBBIX DJIEKTPHYECKHUX CTAHIIUI»

2.1.1. COAEP’)KAHHUE 1 OCOBEHHOCTH PEAJIM3AIIMN JUCLHUITJINHBI

«KOTEJIBHBIE YCTAHOBKH H ITAPOI'EHEPATOPBI TEILVZIOBBIX
NEKTPUYECKHX CTAHIHIA»

2.1.1.1. TexHo10ru 00y4eHus, HCIOJIb3yeMble IPH H3YYEHHH JHCIHILIHHBI MOLY.JIH

— TpaguuuoHHas (penpoayKTHBHAs) TEXHOJNOTHSA, C NpPHMEHEHHeM HHGPOPMAalMOHHBIX

TEeXHOJIOTHH

2.1.1.2. Ilnanupyemble pe3yabTaThl 00y4eHHs (HHIHKATOPbLI) 10 THCHHILIHHE
«KoTeabHble YCTAHOBKH H MAPOreHePaToPhl TEIJIOBLIX JIeKTPHYECKHX CTAHIHIT»

Tabmuma 1

Kon u
HAUMEHOBaHHE
KOMIIETeHI{HH

ILnanupyemble pe3yabTaThbl 00y4eHHs (HHIMKATOPDLI)

ITK-6. Cnocoben
BBITIOJTHATh
CII€lIHaJIbHbIE
pacyeTsl H
BLIOMpATH
obopyaoBaHHeE 11O
TETJIOBBIM CETAM

3namo:

— TeXHOJIOTHIO IIPOU3BOIcTBA Tapa Ha TOC;

— KOHCTPYKIIHH, XapaKTePUCTHKH U IIPHHIMI paboThl NapOBHIX KOTJIOB;

— XapaKTepUCTHKH YHEPreTHYeCKOro TOILUIHBA ¥ CIIOCOOB! €ro IMOATOTOBKH K
COKMTaHUIO;

— OCHOBBI TEOPHH TOPEHHUSI, XapaKTePUCTHKH Pa3IHYHbIX BUIOB TOIIOK;

— 0c00EHHOCTH pa3IMYHBIX BUAOB IOBEPXHOCTEN HarpeBa, UX KOMIIOHOBKY,
(baxTOpHl, BIUSIOIINE HA TEII0O0OMEH;

— CTaHJapTHbIE METOUKHU pacyeTa KOTJIOB;

— dakTopsl, BIHgIomue Ha 3¢ (HeKTHBHOCTH pabOThI KOTEIBHBIX YCTAHOBOK,
CrocoObI €€ MOBBIIICHHUS.

Ymems:

— aHAJTM3UPOBATH TEXHHYECKOE COCTOSIHAE KOTENBHONH YCTAaHOBKH M IIapOBOI0O
KOTJIa;

— CaMOCTOATEIbHO IPUHUAMATE PELIEHHUS B IIPOLIECCE IKCILTyaTaluy
KOTJIOArperaTos;

— MPOBOJMTH TEIUIOBOH pacyeT KOTJIOB M0 CTAHAAPTHBIM METOMKAM;

— CpaBHUBATH PA3JIMYHBIE THIBI KOTJIOB, UX 3JIEMEHTHI H BCIIOMOIaTEIbHOE
obopynoBaHue U BbIOMpaTh Hanbosiee COOTBETCTBYIOMIUE TPEOOBAHUAM H
YCJIOBHSIM IIPOU3BOJICTBA.

Bnaoemp:

— METOJMKaMH BEIOOpa KOTeILHOT0 000pyI0BaHHU;

— CTaHapTHBIMHM METOIUKAMH TEIIOBOTO pacyeTa KOTEJIbHBIX YCTaHOBOK;
— HaBBIKAMH OpPraHU3aIlMH U MPOBECHUS] HEOOXOMMBIX MCIIBITAHUH
OTJIEIbHBIX JIEMEHTOB M KOTEIbHOH yCTaHOBKH B IEJIOM;

— HaBBIKaMH pabOTHI ¢ KATAJIOTaMH H CIIPABOYHOMH JIUTEpaTypoii s IIOUCKa
JAHHBIX 110 ONpPEIEIEHUIO XapaKTEPUCTHK U MIPOBEAECHHIO PaCcYeTOB
KOTEJIbHBIX YCTaHOBOK.




2.1.1.3. Coaepxanne aucuunInHbl «KorejbHble yCTAHOBKH H NaporeHepaTopbl
TENJIOBBIX 3JIeKTPHYECKHX CTAHIHII

Tabnuma 2
Kon
Pazpnen, rema
pasaena, Coaepxanune
JUCHHIIJIHHBI
TeMbI
YpaBHeHHUe TermioBoro bananca, pacrnoiaaraeMas 1
i HCIIONIE30BaHHas TEIUIOTa U KO3 QHUIIMEHT OJIe3HOT0
Tenopoii bananc s
P1 IecTBUA KOTenbHOro arperata. [lorepu TemnoTsl, ux
KOTENbHOIO arperata
aHanu3 u cnocoOw! onpenenenus. Onpenenenne KIIJI mo
npsiMOMYy H o6paTHOMY baiaHcy.
Ckopocti xumuueckux peakuuii. HopmanbHas ckopocTs
pacnipocTpaHenus niuaMeHd. CKOpocTh paclipocTpaHEHUS
niamMeHu npu TypOyneHTHOM pekume. KuHeTnueckoe u
P2 TormouHble nporecchl 1 dy3uOHHOE TOpEeHHe ra30BOI0 TOILIMBA.
Kunernueckuii u 1uddy3uoHHBIN peKUMBI TOPEHHUS
TBepaoro TomnuBa. CBoboHAs 3aTOIIEHHAS
HEM30TepMHYecKas CTPYsL.
Kamepnsie Tonku 11 OcHOBHEIe (DYHKITUH TOIKH [ CXKUTaHHUs TBEPAOIO
P3 CIKHTaHUS TBEPIOTO TOIUTHBA. Y CTPOHCTBO M paboTa KpYIJIBIX H IPAMOTOYHBIX
TOILIIMBA HiesieBbIX ropesiok. CxeMbl KOMIOHOBOK FOPEIOK.
OcobeHHOCTH KOHCTPYKTHBHOTO 0opMIIEeHHS TONOK IS
Tonku nns cxxuranus
COKUTaHMs rasa u Mazyrta. [loroToBKa U IKOro TOILIHBA K
P4 ra30BOT0 U XKHUIKOT0
T cxuranmio. Cxemsl (OPCYHOK 7S paclbUIMBAaHHUS Ma3yTa.
["a3oMa3yTHBIE FOPEIKH.
HcnapuTenbHbIe NOBEpXHOCTH OapabaHHBIX K
IpSIMOTOYHBIX KOTI0B. [laponeperpesareny v UxX
knaccudukanusa. KoOHCTpyKIIMH KOHBEKTHBHBIX,
TIOJTY paIMallHOHHBIX (IIMPMOBBIX) ¥ paJHallHOHHEIX
naporneperpesareneil. @akTopsl, BIMAIOLNIME HA
P5 R, A TeMImepaTypy neperpesa napa. [laposoe peryiupoBaHue
¥ MX KOMIIOHOBKA DALY HEPerp o perysHp
TEMIIEpaTyphl OCTPOTO Iapa ¢ MOMOIINBIO
napooxyanuteneii. [laposoe perynuposanue TeMIepaTyphbl
BTOPUYHOTIO Mapa ¢ HOMOIIBIO N1apOIIapOBBIX
TEMI000MEHHHUKORB M IOTIOJIHUTEIbHOM IOBEPXHOCTH
naponeperpesarelsi. ['a30Boe peryaHpoBaHHe.
HasnaueHue 1 KOHCTPYKIHS BOASHOTO 3KOHOMaMH3epa.
YeTpoHcTBO cTaNLHOTO TPYOUaTOro
P6 Huskoremneparypusle | Bo3ayxomnojorpesarens. KOHCTpYKIus pereHepaTuiBHOIO
MOBEPXHOCTH Harpesa BpalIaroNIerocs BO3IyX0I0J0IPeBaTeNls.
JIByxcTyneH4aras KOMIOHOBKA HU3KOTEMIIEPATYPHBIX
NOBEpPXHOCTEH Harpena.
OcobennoctH TernoodMeHa B Tonke. Pacyer tennoodMeHa
B TONO4HOH Kamepe. JIyuucThIit Tennoo0MeH B ra3oxomax
Tennmoobmen B 2
korna. KonpektuHbIH TemnoooMeH. KoadduiuenTs
MIOBEPXHOCTSIX HAarpeBa o
P7 8 TEIUIONepeaadu IS 3SMECBHKOBBIX IOBEPXHOCTEH U
U TEIJIOBOH pacuer “
BO3QYyXOIIOAOIrpEBATEIICH. 33.,.713‘-11'1 U IIOCIea0BaTCIBHOCTD
KOTEJIBHOTO arperara
KOHCTPYKTOPCKOT'O H IIOBEPOYHOI0 pacyeTOB KOTEIBHOTO
arperara.
PS8 Kapkac, oOMypoBKa u Kapkac, oOMypoBKa, TEII0Bast U301, HX 3JIEMEHTBI U
TeIIoBast U30JISIIIHS KOHCTPYKTHBHBIE 0COOEHHOCTH




2.1.1.4. SI3bIK peaan3anuH MPOrpaMMBbI
IlporpaMma JHCHMIUIMHBI peanu3yeTcs Ha TOCYAApCTBEHHOM s3bIke Poccuiickoii
Denepanuu.

2.1.2. YYEBHO-METOJMYECKOE W HH®OPMAILIMOHHOE OBECIEYEHHUE
JUCIHHUIIJINHBI

JIeKTPOHHbIE pecypchl (M31aHusN)

1. Mapsaxuna, B.C. Tennoresepupyronme ycTaHoBKH : yuebHOe mocobue / B.C. Mapsxuna,
P. MancypoB ; MunncrepctBo obpasoBanus u Hayku Poccuiickoit ®enepamun, ®enepaibHoe
rocyapcTBeHHOe Oro/KeTHoe oOpa3oBaTelbHOE Y4YpexxJIeHHe BBHICHIEr0 TNPOo¢ecCHOHAIBHOTO
oOpasopanus «OpenOyprckuil rocyapcTBeHHbIH yHUBepcUTeT». — Opendypr : OI'Y, 2014, — 104
c. — Pexxum noctymna: nmo nmoxnucke. — URL: http://biblioclub.ru/index.php?page=book&id=259259—
TekcT : 3neKTpOHHEIIA.

2. Canop, AI'. TennoreHepupyone YCTAHOBKH: KOHCTPYKIIHS, IIPUHIKI PaboThl KOTIOB
tina E (JIE) m TtemnoBoii pacuér korna E (JIE)-10-14TM : yue6uoe mocobue / A.I'. Canos,
A.A.T'aBpunosa ; MunucrepcTBo obpaszoBanus U Hayku PO®, DexepanbHOe rocyaapcTBEHHOE
OromkeTHOe  00pa3oBaTeNbHOE YUpEXKACHHE BBICIIEr0 NPO(GECcCHOHANBHOrO  00pa3oBaHMs

«Camapckuif roCyIapCTBEHHBIH apXHTEKTYPHO-CTPOMTENLHEI yHHBEpcHTET». — Camapa
Camapckuii rocy1apCTBEHHBIH apXHTEKTYPHO-CTPOUTENLHEIH yHUBepeuTeT, 2015, — 103 c. : Tabmn.,
rpad., HIL. = Pexum JoCTyna: 110 NIOJITTHCKE. - URL:

http://biblioclub.ru/index.php?page=book&id=438393 — bubmuorp.: c. 73-74. — ISBN 678-5-9585-

0622-4. — TeKcT : 3NeKTPOHHBIH.

3. Canoe, A.I'. [IpoekTHpOBaHHE OTOMUTEILHO-IIPOU3BOICTBEHHON KOTENIBHOM : yyebHOe
nocobue / A.I'. Canos, A.A. IlpiHaeBa ; MunncTepeTBO 00pa3oBaHus U Hayku P®, @enepanbHoe
roCylapcTBeHHOe OropKkeTHOoe o00pa3oBaTeNbHOE YYpeKJAEHHE BBICIIEr0 INPO(ECCHOHATBHOTO
obpaszoBanus «Camapckuii IrocyIapCTBEHHBIH apXHTEKTYPHO-CTPOMTENBHBIA YHHBEPCHTET). —
Camapa : Camapckuii rocyJapCTBEHHBIH apXUTEKTYpPHO-CTPOUTENbHbIN yHuBepeuTeT, 2014, — 118
c. :  T1abn., cxem., wWI — Pexmm  jgocryma: mo mnoamucke. —  URL:
http://biblioclub.ru/index.php?page=book&id=438333 — BuGmmorp.: ¢. 101-103. — ISBN 978-5-
9585-0606-4. — TekcT : 31EKTPOHHBIIA.

4. Pacyer TeIIOBBIX IIPOLIECCOB M YCTAHOBOK B NMpHMEpax M 3ajayax : INpPaKTHKyM /
B.B. Illanaii, A.I'. Muxaiinos, IL.A.BatpakoB u ap. ; Munobpuayku Poccun, ®enepaibHoe
rocyJapcTBeHHOe OroKeTHOe o0pazoBaresbHOE yypexaeHHe Bhiciiero obpazoBaHus «OMCKHH
rOCYy/1apCTBEHHBIN TeXHHYECKUH yHUBepcuTeT». — OMck : M3narensctBo OMITY, 2015. — 120 c. :
Tabi., rpad., HIL. - Pexum JOCTyTIa: no THIOIITHCKE. - URL:
http://biblioclub.ru/index.php?page=book&id=443145— Bubmmorp.: ¢. 105. — ISBN 978-5-8149-
2126-0. — TekcT : 37eKTPOHHBIH.

5. Munxkuna, C.A. TennoBoit m a’poAWHaMHYeCKHH pacuyeThl KOTENBHBIX arperaTtoB :
yuebHoe mocobue / C.A. Munkuna ; MunucTepctBo oOpazopanus u Hayku P®, dexnepansHoe
rocyapcTBeHHOe OoKeTHOe 00pa3oBaTeNbHOE YYPEXKIEHHE BBICLIEr0 NPOPecCHOHATEHOTO
obpaszoBanus «CamapcKuif TOCyIapCTBEHHBIH apXHTEKTYPHO-CTPOMTENbHBI YHHBEPCHUTET». —
Camapa : Camapckuii rocy1apCTBEHHEIH apXHTEKTYPHO-CTPOUTENbHEIM yHHBepcHTeT, 2013. — 104
. : Uil - Pexum Jocryna: no MOJTIHCKE. - URL:
http://biblioclub.ru/index.php?page=book&id=256112 — bubmuorp. B ku. — ISBN 978-5-9585-
0542-5. — TekcT : aNeKTPOHHEIIA.

6. beictpuukuii, I'.®. CnpaBouHas KHHra 10 3SHEPreTHYECKOMY 000pYyIOBaHHIO
IpEeINpUATAH U oOIIecTBeHHBIX 37aHuil : cnpaBovyHuK / [.®. Beictpuukuii, 3.A. Kupeesa. —
MockBa : MammHocTtpoenue, 2011. — 592 c¢. — ISBN 978-5-94275-574-4. — Tekcr :
3NIEKTPOHHBIH 1 Jlanp : 3NEeKTPOHHO-OUbIHOTeYHAS cucTeMa. — URL:




https://e.Janbook.com/book/3313 — Pesxum mocTyna: 171 aBTOPH3. TI0JIb30BaTENE]].

7. YCTpOHCTBO MapoBBIX KOTEIBHBIX arperaroB : Meroauueckas paszpaborka / coct. .M.
Kimumos, M.I'. KimmoB ; MunHcTepcTBO o0pasoBanus W Hayku Poccumiickoit Menepanuu,
DenepanbHOe areHTCTBO M0 00pazoBanuio U ap. — Hwkuuit Hosropoa : HHI'ACY, 2010. - 50 ¢. :
Tabn., HIL., CXEMBI - Pexum JoCTyma: 1o TIOJIITHCKE. - URL:
http://biblioclub.ru/index.php?page=book&id=427286 — Bubauorp.: c. 37. — TeKCT : 31€KTPOHHbIIA.

HpO(l)ECCPIOHa.]'IBHble 0a3bl JAAHHBIX, nnqmpmamloﬂno-cnpasoqﬂme H TIIOHCKOBbIC

CHCTEMBI

o DBC «Jlaupy http://e.lanbook.com/

OBbC «YnuBepcurerckas 6ubauorexa onnaitn www.biblioclub.ru

9b «DnexTponnas 6ubmmorexa HTW» http://elib.ntiustu.ru
3onanpHas HayuHas oubmuorexa Yp®Y. — Pesxxum moctyna: http:/lib.urfu.ru/

['ocynapcTBennas HHQOpPMALHOHHAS CHCTEMA B 00JIACTH SHEProcOepeKeHHs 1

NOBbIIEHUS 3HepreTHyeckoit apdextuBnocTu (I'MC «DueprosppexrusrocTs») URL:

http://gisee.ru

» MunncrepcTro 3HepreTuk Poccuiickon ®enepanuu https:/minenergo.gov.ru/

Ilepuoanyeckne Ky pHaJIbI
e ExeMecsaynblil TeOpeTHUECKHUH H HAyYHO-NPAKTHYECKUH KypHan « TermosnepreTukay

http://tepen.ru/
e OKypnan «M3pectus PAH. Duepretuka» https://sciencejournals.ru/journal/izen/

Marepunaas! aasa aun ¢ OB3
Bech koutent OBC mpencraBner B Bume ¢aiinoB cnenmanisHoro (opmara Ui
BOCIIPOM3BEICHHS CHHTE3aTOPOM PEYHM, a TaK)Ke B TECTOBOM BHUJE, MPUTOTHOM TS IIPOYTEHHS C
HCIIOJIb30BAHHEM YKPAaHHOM JIyIIbl H HACTPOMKOM KOHTPACTHOCTH.

2.1.3. MATEPHUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUILIAHBI
«KoTelbHbIe yCTAHOBKH H IAPOTreHEPATOPbI TEIVIOBBIX 3JIeKTPHIECKHX CTAHIMIDY

Ceenennsi 00 OCHAMIEHHOCTH JHCIHILUIHHBI CHNEUHAIH3MPOBAHHBLIM H J1a00paTOPHBIM
o0opynoBaHHEM H MPOrPaMMHBIM ofecredeHnemM

Tabmuua 3
€HOBaHHE
s [lepeueHs nporpaMMHOro
CrneuuanbHbIX 0
xe CHAILlEHHOCTHb ClieHaJIbHbIX obecneyeHus.
Ne = NOMEUIEHHH 1 o s
BH,E[ 3aHATHH ., NOMEIIEHWH U NMOMELEHHH I PexBH3UTBI
m\n MOMELLEHHI as p
” CaMOCTOATENIbHOH paGOTbI NOATBEPKIARIIETO
CaMOCTOSITEJILHOU JOKYMEHTa
paboThbl Y
Meb6ens aymuTopHas ¢
KOJIHYECTBOM pabOYHX MECT Onepamaonnas
B COOTBETCTBHH C ;
cuctema Windows,
YyebOHas KOJIM4ECTBOM CTYIEHTOB, "
oucHBII makeT
ayIuTopHs uis | pabodee MecTo Microsoft Office
1 Jlexuuu IIpOBEJCHUS NpenoaaBaTeis, 10CKa Tlororop Ne 43
JICKITAOHHBIX ay M TOpHAs. 12/1 712_20’ 0.5
3aHATHIA KoMmneroTepHas TeXHHKA: 18.11.2019
KOMILIEKT IIPOEKITHOHHOT'O o
obopynoBaHus:
HOYTOYK/KOMITBIOTEP,




IIPOEKTOP, NPOEKIIHOHHBIA
SKpaH/focka.

MebGens ayauTopHas ¢
KOJHUYECTBOM pabounx MECT
B COOTBETCTBHH C
KOJIMYECTBOM CTYICHTOB,

— OnepaunonHas
cucrema Windows,

Yyuebnas pabouee MecTo ”
IIpakTHueckue | ayuTOpHs sl | IIperojaBatelis, 10CKa OUMCHEICTIAKET
3aHATHS IIPOBEICHHSI ayIuTOpHas , Mignasol Olnioe
Y i ) Jlorosop Ne 43-
npakTHyeckux | KoMmmbproTepHas TeXHHKA: 19/1712-2019 ot
3aHSTHIH KOMILJIEKT IPOEKIIHOHHOTO 18.11.2019
o0opyn0oBaHHUS: o
HOYTOYK/KOMITBIOTE],
IIPOEKTOP, TPOSKIIHOHHBIH
9KpaH/gocKa.
Mebens aynutopHas ¢
KOJIHYECTBOM pabounx MecT
B COOTBETCTBHUH C T
KOJIMYECTBOM CTY/IEHTOB, A
cuctema Windows,
YyebHas paboyee mecTo "
ayUTOpHUs I8 | IpernoaaBarens, 0cKa O4HPHHIH IEREL
JlaGoparopHble ny R B SN S ’ Microsoft Office
paboTh! p J AU PHEL Jlorosop Ne 43-
nabopatopHelx | KoMnbloTepHas TeXHHKa: 12/1712-2019 ot
pabor KOMILJIEKT NPOEKIIMOHHOTO 18.11.2019
00opyI0BaHMS: o
HOYTOYK/KOMIIBIOTED,
IIPOEKTOP, NPOEKIIMOHHBIH
9KpaH/J0cKa.
Mebens ayiuTopHas ¢
KOJIMYECTBOM pabouuxX MeCcT | OnepamomHas
B COOTBETCTBHH C FRITHE
cuctema Windows,
KOJIMYECTBOM CTYICHTOB, &
ABOUEE MECTO o(ucHbIif maket
i ernojaBartess, 10cKa MAEROsaLCitice
aBI/JJIPITopHag ! Jorosop Ne 43-
' 12/1712-2019 ot
KommnbiotepHas TeXHHKA: 18.11.2019:
KOMILIEKT [IPOEKIHOHHOIO i, 2 .
YyebOnas PO i HHeHHe — IInardopma Microsoft
obopyioBaHus:
Koncynpramuu | ) TOPILIIA | w6y k/koMmbIoTe teams I8 €SGIERG
y IPOBEACHUS yTO¥ P Microsoft Office-365)
., | IPOEKTOp, MPOEKIIHOHHBIH
KOHCYJIbTallUiH . JoroBop Ne 43-
9KpaH/nocka. YcTpoiicTea 12/1712-2019 oT
HOJKITIOUEHHS K CETH 18.11.2019
WHuTepHeT, 10cTYN B B i[OF.OBOp -
K
snerponiyto npesocraere
p MOCTOSIHHOI'O JIOCTYTIA K
o0pazoBarebHYyIO Cpeay 1
HTH (pumana) YpOY cetn HTEpHET OT
il 30.12.2019 Ne 800037
KOMIIJIEKT JTHIEH3HOHHOTO
IpOrpaMMHOTIo ofecreyeHus
CamoctostensH | Ilomemmenus ans | Mebens aymuTopHas ¢ — OnepanuoHHas
as pabora CaMOCTOSITENIBHO | KOMHYecTBOM pabouux MecT | cucteMa Windows,
CTYJIEHTOB i paboThl B COOTBETCTBHH C oHCHBIH NakeT
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o0ydJaromuxcsi | KOJIMYECTBOM CTYIEHTOB. Microsoft Office
KoMnberoTepHas TeXHHKa: Jorosop Ne 43-
KOMIUIEKT IIPOEKIIHOHHOIO 12/1712-2019 ot
o0opy10BaHMS: 18.11.2019;
HOYTOYK/KOMIIBIOTED, — Ilnatdopma Microsoft
IIPOEKTOP, MPOEKIIMOHHBIH Teams (B  cocraBe
3KpaH/nocka. Y cTpoiicTsa Microsoft Office-365)
NOJK/IFOYEHHUS K CETH Jorosop Ne 43-
WnTtepHer, noctyn B 12/1712-2019 ot
JEKTPOHHYIO 18.11.2019
UH(OPMaIMOHHO- — Jlorosop Ha
00pa3oBaTeNbHYIO Cpey npeoCcTaBIcHHE
HTHU (punuana) YpdV, IIOCTOSHHOTO JIOCTYyIa K
KOMILIEKT JIMIIEH3HOHHOTO cetd MHTepHeT OT
nporpamMmHuoro obecrnedenus | 30.12.2019 Ne 800037
Mebens ayauropHas ¢
KonuuyecTBOM padounx MecT | — OnepauuoHHas
Vuebnas B COOTBETCTBHH C cuctema Windows,
Texymmuii ayIUTOpHUS IS | KOJIWYECTBOM CTYIECHTOB. ot ucHbI naKeT
KOHTPOJIb U TEKYIIEero KommneroTepHasi TeXHHKa: Microsoft Office
NPOMEXYTOYHAs | KOHTPOJS ¥ KOMILJIEKT IPOEKI[HOHHOTO Jorosop Ne 43-
aTTecTalms IIPOMEKYTOYHO | 060pyI0BaHUS: 12/1712-2019 ot
M aTTecTaluu HOYTOYK/KOMIIBIOTED, 18.11.2019

TIPOEKTOP, POEKIIHOHHEIH
3KpaH/IocKa.
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PA3JIEJI 2. TIPOTPAMMbBI MOJYJIS
«OCHOBHOE U BCIOMOTATEJIbLHOE OBOPYJIOBAHHUE TEILIOBBIX
JNEKTPUYECKHX CTAHIIUI»

2.2. PABOYAS ITIPOI'PAMMA JUCHHUILIMHBI « TEINIOTEXHUYECKOE U
BCIIOMOT'ATEJIBHOE OBOPYJIOBAHUE U TPYBOIIPOBO/AbI TEILJIOBBIX

CTAHIIA»

2.2.1. COIEP)XAHUE U OCOBEHHOCTH PEAJIM3ALIUU JUCHUILIMHDBI
«TEIVIOTEXHUYECKOE ¥ BCIIOMOT' ATEJILHOE OBOPYJOBAHUE U
TPYBOIIPOBO/IbI TEIIJIOBBIX CTAHIIUI»

2.2.1.1. Texnonoruu o6y4eHHsl, HCIOIb3yeMble NIPH H3Y4YeHHH THCIHIIHHBI MO/IYJIsI

— Tpanuuumonnas (penpoIyKTHBHAs) TEXHOJIOTHs, C NPHMEHEHHEM HHPOPMAIIMOHHBIX

TEeXHOJOTHH

2.2.1.2. [Inanupyemble pe3yabTaThbl 00ydeHust (HHIHKATOPHI) N0 JHCIHILIHHE
«Tenorexuuyeckoe U BCNoMoraTeJIbHoe 060pyI0BaHHE H TPYOONPOBOALI TEIJIOBBIX

CTaHIHI»

Tabaumna 1

Kon v naumeHnoBaHue
KOMIIETEeHLHH

Ilnanupyemble pe3yabTarbl 00y4eHHs (MHIHKATOPHI)

I1IK-6. Crioco0eH BBIIONHATE
CreLlHalbHble pacyeThl U BBIOMPATh
o0opyoBaHHE MO TEILIOBLEIM CETHAM

3uameo:

— 3aKOHBI H OCHOBHBIE (PH3HKO-MaTeMaTHUECKHE MOIEITH
MEPEHOCa TEIIOTH ¥ MacChl IPUMEHUTEIBHO K
TEMJIOTEXHUYECKUM YCTAaHOBKAM M CHCTEMaM.

Vamems:

— IIPOBOAMTH TEIUIOBOH pacueT SHEPreTHYECKOT0 000y I0BaHHUS.
Braoemo:

— CTaHJIapTHBIMH METOJHKAMH TEILJIOBOrO pacueTa
SHEpreTH4Yeckoro 000pya0BaHus.

ITK-7. CiocobeH aHaIM3HpOBAaTh
paboTy 0OBEKTOB
npodeccuoHaNBHOM IesTeTbHOCTH,
OLIEHUBATh TEXHHYECKOE COCTOSIHHE
CHCTEM, IPOBOJUTE YUET
BBISIBICHHBIX HEHCIIPABHOCTEH H
nehEeKTOB H OTpaXKaTh Pe3yJIbTATHI
B OTYETHOH JIOKyMEHTAIlHH

3name:

— CTaHJapTHEIE METOIMKH pacyeTa BCIIOMOraTelbHOTI0
000pyI0BaHHS NEKTPOCTAHIIHIA.

Ymemn:

— CpaBHUBATh pa3IMyHOE TUIIOBOE SHEPreTHUECKOe
obopynoBaHue U BEIOMpaTh HauboIee COOTBETCTBYIOIIEE
TpeOOBaHMSM H YCIOBHAM IIPOU3BOJICTBA.

Braoemen:

— METOIMKaMHu BeIOOpa 000py 10BaHUs AJIEKTPOCTAHLIUH.

ITK-8. CniocoGen pa3pabarsiBaTh U
KOHTPOJIMPOBATH IJIaHbl TEKYIIHX H
IEePCIEKTUBHBIX 00beMOB paboT 1o
SKCILTyaTallii 00BHEKTOB
npogeccuoHaNTbHON AeATeNbHOCTH

3Hamo:

— OCHOBBI TEOpUH pabOTHI, 0COOEHHOCTH KOHCTPYKLIUH U
XapaKTepUCTHKH HACOCHOTO, TATOAYyTHEBOTO 1
TEIIOMEXaHHUECKOT0 000py/I0BaHHS /IEKTPOCTAHLIHH.

Ymemn:

— aHAJIM3UPOBATh TEXHHYECKOE COCTOSIHHE SHEpreTHIeCcKOro
obopynopaHus.

Braoemn:

— HaBBIKOM COCTaBJIEHHs IJIAHOB Ha TEKYyIHE U 1epCIIEKTHBHEIE
00BeMbl pabot no sxcruyaranuu obopynosanus TOC.




2.1.3. Conep:xanue JHcUMILIHHBI «Ten10TeXHHYeCK0e H BCIIOMOraTeIbHOe
obopyaoBaHue H TPYOONIPOBO/IbI TEIMJIOBBIX CTAHIHIIN

Tabnuma 2

Kon
pa3aena,
TEMBI

Pa3zaen, Tema
JUHCHHILTHHBI

Copnep:xanue

P1

Knaccudukanus
BCIIOMOT'aTEJILHOTO
obopyaosanus TOC

Texnonoruueckas cxema TOC B MecTO BCIIOMOTaTeIbHOTO
obopynoBanus B Helt Knaccuguxanus BCmoMoraTeIbHOro
obopyznosanus TOC no Ha3HAYEHHIO U IPHHLIKINTY JEHCTBHS.

P2

PerenepaTHBHEIE H
CETEBBIE MOOTPEBATENHN

Ha3nauenne ¥ TUIIBI pereHEPATUBHEIX NO0rpeBaTENeH.
KoHcTpyKkTHBHBIE 0COOEHHOCTH 100 peBaTeIeH BEICOKOTO U
HHU3KOro aaBieHus. CXeMbl BKJIIOYEHHUs T10/I0TpeBaTeleii B
cHCTeMy pereHepaiy TYpOuHBL. OCHOBBI TEILUIOBOTIO pacyeTa
pereHepaTHBHBIX nojorpesaresei. OnpeneneHre OCHOBHBIX
reoOMEeTPUYECKHX XapaKTepHUCTHK PereHepaTHBHbIX
nojorpesareneil. OCHOBBI THAPABIHYECKOIO pacyeTa
pereHepaTHBHBIX [1010IpEBaTEIEH.

Hasuauenwue ceTeBbIX monorpesateneii. KoHcTpykuuu ceTeBbIx
nonorpepareseif. CxeMbl BKIIFOYEHHS CETEBBIX
nonorpesareneii. TemnoBoi pacueT ceTeBbIX N0I0TPEBATEIIEH.

P3

Wcnapurenu u
Ziea’paTophl

Haznauenue u Tuns! ucnapureneil. Konetpykuun
ucnapuTenel. Boaublii pesxum uenapurtenei. CxeMsl
BKJIFOUeHMs ucnapureneit B Temnoyio cxemy TOC. Tennosoi
¥ THJIpaBIMYECKH pacdeT ucrapuTeNeH.

HasHaueHue ¥ THITBI ieadspaTopoB. TeopeTHuIecKHe OCHOBHI
npouecca TepMu4eckoii Aeadpanuu. KoHcTpykimu
neasparopos. Pacuer TemsiooOMeHa B ieaspaTopax.

P4

Bonorpeiiabie KOTIIBI

Haznauenue B NpHHITAN OEHCTBUS BOAOTPEHHBIX KOTIIOB.
KoHcTpyKuuu BomorpeHHBIX KOTI0OB. OCHOBBI TEILIOBOTO
pacyeTa BOJOTPEHHBIX KOTIOB.

P5

30710y I0BUTENH

Hasnavenue u TUIe! 3omoynosuteneii. Konerpykuuu
30JI0y1aBIHBAIOMKX ycTpoicTB. [lokasarenu sddexTnBHOCTH
paboTHI 30JI0YJIaBIHBAIOMINX YCTPOHCTB.

P6

CTaHIMOHHBIE
TpyOONPOBOIBI

Knaccudukanus cTaHIHOHHBIX TPYOOIPOBOIOB 110
HasHaueHuio. Kateropuu tpybonpoBooB. @akTopsl,
BIHsIOmMIE Ha paboTy Tpybonporoaos. KoMnencanus
TEIIOBBIX yUITHHEHHH TpyOonposoaoB. Kpennenue
Tpy6omnpoBooe. TeroBas n301ALHs TPyOOIPOBOIOB.
Apmarypa st Tpy6onpoBooB. OCHOBEI pacueTa
KOHCTPYKTHBHBIX 3JIEMEHTOB M THPaBINIECKOTO
CONpOTHBIEHHS TPyOOorpoBo1oB. OcOOEHHOCTH IKCILTyaTalliH
tpybonposogor TIC.

P7

HacocHoe u
TArOOYTBEEBOEC
obopynosanue TOC

Hasnauenue 1 061acTh IPUMEHEHHS HACOCOB M TATOLY THEBBIX
MamuH. [lapameTpsl paboTel MaluH. XapakTepUCTHKH
HaCOCOB H TATOYThEBBIX MalHMH. OnpeneneHue
XapaKTepUCTHKH ceTd. Paboumnii pexuM npH paboTe MallHHEI
Ha ceTh. CoBMecTHas paboTa HECKOJIBKHX MAIIWH Ha O0IIYyI0
cethb. OnpeiesieHre ONTUMAIBHOTO PEKHMAa COBMECTHOH
paboTEI MalIHH Ha ceTh. Y cTolunBas paboTa HaCOCOB H
BEHTHJIATOPOB B ceTH. [ToMnax ¥ Mepsl ero IpeaynpesxIeHHs.
KaBuTanusi ¥ Mepbl IpeIyNpeKIeH s KaBUTALHH.
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YcnoBus paboTsl MeTauia TEMI00OMEHHOT0 060py 10BaHNs H
TpyOOIpOBOIOB. MI3MeHeHHUs CTPYKTYPbI H CBOMCTB cTajlell B
IpolLecce H3rOTOBICHUS, SKCILUTyaTallii, MOHTa)XKa H PEMOHTA.
KoHTpomb cocTosiHIS naponpoBoAoB. Pacyer Ha Npo4YHOCTE
UIEMEHTOB TEINI00OMEHHHUKOB H TpYOOIIPOBOIOB.

Pacuet TennoobmMeHHOTO
o0opy10oBaHUS H
TpyOONPOBOIOB Ha
IPOYHOCTh

P8

2.2.1.4. 531k peasu3anui NPoOrpaMmel
[IporpaMma IMCHMIUTHHBI peald3yeTcs Ha TOCYJAapCTBEHHOM si3bike Poccuiickoii
ODenepanun.

2.YYEBHO-METOJUYECKOE HW HH®OPMAIMOHHOE OBECIEYEHUE
JUCIHHITIMHBI

DJIEKTPOHHBIE pecypcbl (H3XaHHA)

1. benseB, C.A. HagnexsocTs Temnosnepretuueckoro obopynosanus TOC : yueOGHoe
nocobue / C.A. benses, A.B.BopobneB, B.B. Jlutak ; MuHHCTEPCTBO 00pa3oBaHHsl W HaAyKH
Poccuiickoii  ®@enepanun, denepanbHoe ToCyJapcTBEHHOE ABTOHOMHOE —00pa30BaTeNbHOE
yYpexJeHHe  BbIcmiero  obpazoBaHus — «HauumoHanpHBIH — HMccrnenoBaTenbCKuii  ToMckwmid
NOJMTEXHUYECKHH yHHMBepcuTeT». — ToMmck : HM3pmatenbctBo ToOMCKOTO MONMHTEXHHYECKOTO
yuuBepcuteta, 2015. — 248 c. : un., tabn., cxem. — Pexxum moctyma: mo moxmucke. — URL:
http://biblioclub.ru/index.php?page=book&id=442071 — Bubauorp. B KH. — TEKCT : 3JI€KTPOHHBIIA.

2. Bonomun, I'.'11. Onepatop xotensHo# : yueOHoe mocobue / I.M. Bomogun. — Cankr-
ITerepOypr : Jlans, 2019. — 252 c. — ISBN 978-5-8114-3942-3. — TekcT : anexTpoHHbIi // Jlaus :
3JIeKTpOHHO-OHOnuoTeunas cucreMa. — URL: https://e.lanbook.com/book/125708 — Pesxum
J0CTyIa: IIsi aBTOPH3. MOJIb30BaTEINCH.

3. OOonenckuii, H.B. Ilpaktukym 1o TemiorexHuke : yueOHoe mocobue /
H.B. O6onenckuii, B.JI. Ocoxun ; MunuctepctBo obpazoBanusi Hmkeropojckoit obmacT,
Huxeropozckuii rocy1apcTBeHHBIH HHIKEHEPHO-3KOHOMHYECKHH HHCTUTYT. — Kasaruno : HTUGU,
2010. — 236 c. : cxeM.,, w1, Tabn. — Pexum pgocryna: no mnoamucke. — URL:

http://biblioclub.ru/index.php?page=book&id=430983 — Bubmuorp. B ku. — ISBN 978-5-91592-
008-7. — TekcT : 3MeKTPOHHEIA.

4. Crenanos, O.A. OcHoBbl Tpancopmauun Temwiots! : yuebnuk / O.A. Crenanos, C.O.
3axapenko. — Cankr-IletepOypr : Jlaup, 2019. — 128 c¢. — ISBN 978-5-8114-3722-1. — Texer :
3JIEKTPOHHBIH i Jlans : 3NEKTPOHHO-OUONHOTEYHAs CHUCTEMA. = URL:
https://e.lanbook.com/book/122152 (nara obpamenus: 27.01.2020). — Pexum mocryna: s
aBTOPH3. NOJb30BaTeeii.

IIpodeccnonanbubie 0a3bl  JaHHbIX, HHGOPMALHOHHO-CNIPABOYHbIE H INOHCKOBbLIE
CHCTEMBI

e DOBC «Jlauw» http://e.lanbook.com/
IbC «YHnuBepcurerckas Oubinoreka onnaitn www.biblioclub.ru
9b «Dnexkrponnas 6ubmorexa HTU» http://elib.ntiustu.ru
3onansHas Hay4Has 6ubmuoreka Yp®@Y. — Pexxum noctyna: http://lib.urfu.ru/
I'ocynapctBenHas undopmaluoHHas cucreMa B 006acTu 3HeprocOepexeHus 1
noBBIIeHHs dHepreTudeckoii apdextruBHOCTH ([TMC «DHEeproaddexturrocTs») URL:

http://gisee.ru
e MunucrepcrBo 3HepreTuxku Poccuiickoi @enepanuu https:/minenergo.gov.ru/

Ilepuoanyeckne :KypHaIbI
e ExeMecs4HbIH TEOPETHYECKHH H Hay4HO-TIPAKTHYECKUH Ky pHa « TerniosHepreTukay

http://tepen.ru/
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e OKypnan «M3Bectus PAH. DHepretuka» https://sciencejournals.ru/journal/izen/

Marepuais! aias Jun ¢ OB3
Becy kontenr OBC mpencraeneH B Buzae (BaitnoB crneunmanbHoro Qopmara s
BOCIIPOM3BEICHHS CHHTE3aTOPOM PEeYH, a TakK e B TECTOBOM BHJE, IPUTOIHOM JUIs IMPOUYTEHHUS C
HCIIOJIb30BAHHEM 3KPAHHOM JIyNbl M HACTPOMKOH KOHTPacTHOCTH.

2.2.3. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JTUCIUILINHBI
«TennoTexnuvecKoe H BCIOMOraTeJbHoe 000py10BaHHe H TPYOONPOBOAbI TEILIOBBIX

CTAHIHI»

Ceenenusi 00 OCHAIEHHOCTH MHCUHHILIHHBI CHENHATH3HPOBAHHBIM H J1a00OPATOPHBIM
o0opy10BaHHEM H NPOTPAMMHBIM o0ecredeHHEM

Tabnuna 3
HaumenoBanue
T [lepeyeHb NporpaMMHOIO
Ne . NOMelleHuii 1 OCHalIleHHvOCTb Cl'le].lldaHI:LHle obecneueHus.
o\ Bun saustuii eseIEEE T NOMELICHNH 1 IOMEIIEHHHA 1A PexBu3uThbI
CaMOCTOSTENBHOM CaMOCTOATEJIbHOHN paGOTbI NOATBEPHAAtOLIETO
pa60Tb] JOKYMEHTa
Mebens ayuTopHas ¢
KOJIMYECTBOM pabouuX MeCT
B COOTBETCTBHH C
KOJIHYECTBOM CTYIEHTOB, — OneparuoHHas
VYuebuas pabodee MecTO cucrema Windows,
ayIUTOpHUs ISt npenojaBaTeis, 10cKa oduCHBIH nakeT
1 Jlexuun IIPOBECHHS ayIUTOpHAs. Microsoft Office
JIEKIIHOHHBIX KommnbiorepHas TeXHUKA: Jorosop Ne 43-12/1712-
3aHATHHI KOMILIEKT npoekuuornoro | 2019 or 18.11.2019
obopyaoBaHus:
HOYTOYK/KOMITBIOTED,
IIPOEKTOP, NPOEKLIUOHHBIH
9KpaH/IocKa.
MebGenp aytuTopHas ¢
KOJIM4ECTBOM pabouuX MecT
B COOTBETCTBHH C
KOJIMYECTBOM CTYJIEHTOB, — OnepaioHHas
VYyebHuas pabodee MecTO cucrema Windows,
[IpakTHueckue | ayIuTOpHUS IS Ipenoaasartelis, J0CKa odHuCHBIH nakeT
2 3aHATHS IIPOBEICHHSA ayIUTOpHAas. Microsoft Office
NPaKTHYECKHUX KommnbroTepHas TeXxHUKa: Horosop Ne 43-12/1712-
3aHATHH KOMILIEKT mpoekuronHoro | 2019 or 18.11.2019
obopynoBaHHUS:
HOYTOYK/KOMIBIOTED,
MIPOEKTOP, IPOEKIMOHHBIH
9KpaH/aocKa.
Yuebnas Mebenp aynutopHas ¢ — OnepanuoHHas
JaGopatopusI ayIUuTOpUS ISt KOJIHYeCTBOM pabounx MecT CI/ICTeMaUWiIldOWS,
3 & P IIPOBEICHHS B COOTBETCTBHH C oq?ncm,m maKeT
n1abopaTopHBIX KOJIMYECTBOM CTYJICHTOB, Microsoft Office
pabor pabouee MecTo Jlorosop Ne 43-12/1712-
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IIpernojasaresis, J10CKa 2019 ot 18.11.2019
ayIUTOpHasI.
KowMmmblotepHas TexHHKa:
KOMILJIEKT NPOEKIIHOHHOTO
obopynoBaHu:
HOYTOYK/KOMIBIOTED,
IIPOEKTOP, MPOEKIIHOHHBII
9KpaH/IoCKa.
Mebene ayauropHas ¢
KOJIMYECTBOM paboyHX MecT
B COOTBETCTBHH C
KOJIM4ECTBOM CTY/IEHTOB, — OnepanuoHHas
pabouee MecTo cucteMa Windows,
IIpeno/jaBaress, J0cKa otucHbI MakeT
ayJIUTOpHas. Microsoft Office
KomnbrotepHas TexHuka: JHorosop Ne 43-12/1712-
KOMIUIEKT ITPOEKITHOHHOTO 2019 oT 18.11.2019;
Vyebnas obopyaoBaHus: — Ilnarpopma Microsoft
ay IMTOpHS HOYTOYK/KOMITBIOT T cocTase
Koncynbsrammn BT (o yToy PRI . T (B
IIPOBEJICHHUS IIPOEKTOP, MpoekuuoHHbid | Microsoft Office-365)
KOHCYJIbTAlUH 9KpaH/nocka. YcrpoiicTsa Jorogop Ne 43-12/1712-
IIOIKITIOYCHHS K CETH 2019 ot 18.11.2019
WuTtepuer, noctyn B — IloroBop Ha
ANIEKTPOHHYIO Ipe0CTaBICHHE
UHGOPMAIHOHHO- MOCTOSIHHOTO JIOCTYTIa K
o0Opa3oBaTenbHYIO Cpeay cetu MHTEpHET OT
HTHU (dpunmnana) YpdV, 30.12.2019 Ne 800037
KOMILIEKT JINIIEH3HOHHOTO
IIPOrPaMMHOI0Q
obecreyeHuns
Meb6enn ayauropHas ¢
KOJIMYECTBOM paboyux MecT
— OnepanuoHHas
B COOTBETCTBHH C "
cucrema Windows,
KOJIMYECTBOM CTYICHTOB. "
KomnbroTepHas TeXHHKa: QDUCHRIE TOKET
KOMIUIEKT TIpoe I/IOHHOI:O e
e ey Tlorosop Ne 43-12/1712-
et i e 2019 ot 18.11.2019;
[Tomemenus s YOy P, |- [Tnatdopma Microsoft
CamocrosTens .. | IPOEKTOp, MPOEKIIHOHHBIH
uas pabora CaMOCTOSITETbHOM sxpan/nocka, Verpolicrea Teams (B cocTaBe
T paboTsI HO,HKH}OHGHP;H . Microsoft Office-365)
T o0yuarommxcs e Horosop Ne 43-12/1712-
B 0T 2019 ot 18.11.2019
3NEKTPOHHYIO
— Hloroeop Ha
HUHGbOPMAaIHOHHO-
IIpEea0CTaBICHHC
00pa3oBaTenbHYIO Cpey
HOCTOSIHHOTO JIOCTYTIA K
HTH (punuana) YpdV,
KOMILTEKT JIHLIEH3AOHHOTO | oo e
30.12.2019 Ne 800037
IpOrpaMMHOro
obecneyeHus
Texynmii Vyebnas Mebens ayauropHas ¢ — OnepanuoHHas
KOHTPOIb U | ayIUTOPHUS JIs KOJH4ecTBOM pabounx MecT | cuctema Windows,
IPOMEXYTOYH | TEKYIIEro B COOTBETCTBHH C o(hUCHBIH naKkeT
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as arTecTanusa

KOHTPOJIS B
[IPOMEKYTOUHOH
aTTecTaluu

KOJIMYECTBOM CTYIEHTOB.
KommnbrorepHas TexHHKa:
KOMILIEKT POEKIHOHHOTO
obopyioBaHUs:
HOYTOYK/KOMIIBIOTED,
IIPOEKTOP, IPOEKIIHOHHBII
9KpaH/IocKa.

Microsoft Office

JoroBop Ne 43-12/1712-

2019 ot 18.11.2019
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PA3JIEJI 2. IPOT'PAMMBI MOJLY.JISA
«OCHOBHOE U BCIIOMOT' ATEJIBHOE OBOPYJIOBAHUE TEILJIOBBIX
JIEKTPUYECKHUX CTAHIIMI»

2.3. PABOYAS ITPOI'PAMMA JTUCHUILJIUHBI «TYPBHHBI TEILJIOBBIX CTAHITHIA
N 3JIEKTPOTEHEPUPYIOUIEE OBOPY1OBAHUE»

2.3.1. COAEP’KAHUE H OCOBEHHOCTH PEAJIM3AIIMN TUCHUIIJIMHBI
«TYPBUHBI TEIUIOBBIX CTAHIIUI U 3JIEKTPOTEHEPUPYIOIIEE

OBOPYIOBAHHUE»

2.3.1.1. TexHoaoruu oby4eHHsl, HCMOIb3YyeMble MPH H3YYeHHH THCIHIIHHBI MOXY /IS

— TpamuunonHas (penpoayKTHBHAs) TEXHOJIOTHS, C NPHMEHEHHEM HHGOPMAHOHHEIX

TEXHOJOTHI

2.3.1.2. Ilnanupyemblie pe3yJibTaTbl 00yueHns: (HHIHKATOPBI) MO THCHHILTHHE
«TypOHHBI TeNIOBBIX CTAHLHIT M 3JIeKTPOreHepHpYIoLIee 060pYyI0BAHHE»

Tabnumna 1

Kon 1 HauMeHoBaHHEe
KOMIIETEeHIHH

ILnanupyembie pe3yabTarhbl 00y4eHHs! (HHAHKATOPHI)

I1K-6. CniocoOeH BBINOIHSATH
CIelHaIbHbIE pacyeThl H BEIOHPATh
000pyIOBaHHeE TI0 TETJIOBEIM CETSIM

3uame:

— KOHCTPYKIIHH U XapakrepucTuku Typoun TOC;

— KOHCTPYKIIMH U XapaKTepUCTUKH [1apOra3oBbIX U
ra3oTypOMHHBIX YCTaHOBOK;

— TEXHOJIOTHH [IPOM3BO/ICTBA YIEKTPHUECKON H TEMJIOBOH
3HEPrHH Ha JIeKTPOCTAHIUIX, MECTa pa3IngHOro 000pyA0BaHHS
B CXEME CTaHIINH;

— PeXHUMBI pabOTHI 3JIEKTPOCTAHIIHIA;

— OCHOBBI IIEHTPATTM30BaHHOTO SHEPTO- U TEMIOCHA0KEHUS
norpebuTeneit, METOI0B ONTHMAIbHOI CXeMbI CHa0)KEeHHS;
— METOJMKH pacyeTa TenaoBbIX cxeM TOC, XapaKTepHCTHK;
— HOpPMaTHUBHYIO JOKYMEHTALHIO, PETTaMEHTHPYIOIIY IO
3KCILTyaTaluio 000py0BAHUS JIEKTPOCTAHIINH.

Ymemn:

— IPOBOJUTH TETUIOBOH pacueT 3HEPreTHIeCcKoro 000pya0BaHus;
— onenuBath KI1J] sneprernyeckoro obopyaoBaHus;

— OIpenesaTh NPUOIU3UTENBHYIO CTOMMOCTD YCTAHOBKH H
MOJIepHH3ALHH IHEepreTHYecKoro obopy10BaHus;

— COCTaBIIATh OTAeIbHbBIE pa3Aeabl HHCTPYKLHUH 110
aKcIUTyatamuu obopynosanus TOC.

Bnademy:

— MeTOJMKaMH BbIOOpa 000py10BaHUs 3NEKTPOCTAHIIMIA;

— CTAaHJapTHBIMH METOIMKaMH TEIIOBOTIO pacyeTa
JHEPreTUYECKOro 000py10BaHHU;

— METOJIaMH OIIBITHO# MpoBepKH 000py10BaHHUS.

2.1.3. Conepxanne TUcHHNIHHL] « TYpOHHBI TeNJIOBBIX CTAHIHI H
3JIeKTPOreHepHupyomee 000py10BaHHE»
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Tabmuma 2

Kon
pasae
Ja,
TEMbI

Paznen, Tema
JHCIHILTHHBI

Coaepxanue

P1

Typbunnas
CTYIEHb

Hcreuyenue BoasHoro napa u3 conn. Typbunusle pemerku. Ilpunaiun
paboTs! TypbunHoO#M cTynenu. Ilpomnecc npeobpa3oBanus HEPTHH B
TypOuHHO# cTynenu. [lorepu sHepruu B TypOMHHBIX pemteTkax. CTyneHu
AKTHBHOTO H PEAaKTHBHOTO THIIOB. TpeyroabHUKH CKOPOCTEH.
OtrocutensHbIi nonarounslii KIIJ{ TypOHHHOM CTyIIEHH M €ro
3aBacHMOcTH 0T U/C¢p. JlonoTHATENbHBIE IOTEPH SHEPTHH B TY pOMHHOM
crynenu. OtHocurensHbli BHyTpennuit KI1/] crynenn. J[ByxBeHeuyHble
crynenu. [lapuuansisie crynend. CtyneHu O0NbIIOH BEpHOCTH.
Onpenenenre OCHOBHBIX Pa3MEPOB COTITIOBBIX H paboOUHX PEIIETOK.
Bri0op npoduneit TypOHHHEIX PEIIETOK.

P2

MHoroctyneH4yar
ble TypOUHBI

Pabounii nmporecc MHOroCTyeH4YaToi napoBoii Typounsl. Obmee
YCTPOHCTBO M OCHOBHBIE CHCTEMBI I1aPOBOH TypOHHEL

I[IpenenbHas MOIHOCTE OJHONOTOYHON MapoBOif TypOMHEI M IPOIMYCKHAas
CrocoOHOCTB TOCTIEAHeH CTYIIEHN: OCHOBHBIE (PaKTOPHI M HX
OIpeIeIAONINE; CIIOCO0B! YBEIHYeH S TIpeeTbHON MOITHOCTH TypOHHBI.
OceBble yCHIIHS M c1IOCOOB! MX YPaBHOBEIIIMBAHHS.

VnoTHeHus B apoBeIx TypOuHax. Kiaccudukanus ynioTHeHHH 110
MecTy yCTaHOBKH B TypOuHe. Teopus npoiiecca B JaOMpHHTOBBIX
YIIOTHEHHAX. PacyeT yTeuek mapa yepes quadparMeHHble U KOHLEBBIE
ymnotHeHus. CHcTeMa KOHIEBEIX YIUIOTHEHHH MapoBhIX TypOHH H ee
BKJIIOYEHHUe B TerwoBylo cxemy [ITY.

[Tapopacnpenenenue TypouHsl. HasHaueHHe CHCTEMBI
napopacrnpe/eniesus i ee cocraB. OCHOBHBIE THITbI IAPOPACIIPEICTIEHHUS,
IpUMEHsieMble B 1apoBbIX TypOuHax. OCHOBHBIE KOHCTPYKIHH
CTOIOPHBIX M PEryJIMPYIOLIUX KJIANaHOB IapoBbIX TypOHUH.

PacueTt u npoexTupoBaHue napooii Typounel. [locnenosarensHOCTE
pacdeTa OJHOIMIMHIPOBOH IapoBoii TypOuHbI. Onpesienenue Yucia
CTymneHeH U pacrnpezelieHHe TEIIoNepenaia Mexay CTyIeHIMH.
VcranoBka mapoBoil TypOuHBI Ha pyHiamenTe. OpraHusaus TeNI0BbIX
pacIIHpeHuH TYpOHHEL.

P3

CucremMa cMa3KH,
peryiuposa

HHS H 3aIHTEI
NapoBBIX TypOHH

Hasnauenue cucTeMbl MacjaoCcHa0XeHUsI U OCHOBHBIE TpeDOBaHM K HEl.
[puHIHIHATBHBIE CXeMbl MACIOCHA0KEHHS TapOBLIX TypOHH.
CoBMelleHHBIE CHCTEMBI MACIOCHA0XKEHHS CMa3KH U PETYJIMPOBAHHUS.
ABTOHOMHas cucTeMa MaciiocHa0keHus: cMa3ki. OCHOBHBIE 3JIEMEHTEI
CHCTEM MaclIOCHA0MKEHHS.

3anaun cucTeMsl aBToMaTHueckoro perymupoBanus (ACP) naposoi
TypOunsl. Crpykrypras cxema ACP npsiMoro neficteus. CxeMel ¢
NPOMEXyTOYHBIM ycruineM. Beox B ACP xomaHz oT onieparopa;
MexaHu3M ynpasienus TypouHoit (MYT). IlonaTre HepaBHOMEPHOCTH U
neuyscTButensHocTH ACP. Cratnueckas xapakrepucrtuka ACP. 3abpoc
4aCTOTHI BpAIlEHHSI.

HasnayeHue cHCTEMBI 3alIMTH TApOBOH TypOMHEL 3aIuTa TypOUHBI OT
HEJIOYCTHMOTO TIOBBIIIIEHHUS YaCTOTHI BpallleHus. ABTOMAT
Ge3omacHOCTH. 3amuThl TYPOMHBL: OT HEJOMYCTHMOI'O OCEBOIO C/IBHIa, OT
HEJIOMYCTHMOTO CHIDKEHHS JaBJICHU B CUCTEME CMa3KH, OT
HEJIONYCTHMOT'O TIOBBINIEHHS JaBIeHNS B KOHIEHCATOPE, OT
HEJOIMyCTHMOr0 CHHKEHHUS] TEMIEpATyphl CBEKETO apa, oT

20




HEJOIIy CTUMOTO NMOBHINEHUs ypoBHs B [IB/I.

P4

TypOunsl aiis
KOMOMHHPOBaHOMH
BEIPabOTKH
TEMNJIOBOH H
JIIEKTPHYECKOH
JHEPruu

OcHoBHBIe IOTpebuTeNH Tem10Bo# sHepriH. [ paduk notpediaenus
TEIJI0BOH JHEPTHH.

Typbuna c npotuBoaarienreM. OcoOEHHOCTH ee PeKUMOB pabOTEL.
XapakTepHCTHKH SKOHOMHIHOCTH. MapKupoBKa TypOHH ¢
npotuBojaBieHHeM. TypOuHa ¢ OTHUM B JBYMS peryIHpYyeMbIMH
orbopamu. OcobeHHOCTH peXkuMOB paboThl. MapkupoBKa TypOHH ¢
peryaMpyeMbIMi 0TOOpaMHu.

TypbunsI co cTyneHuaTsIM IOIOTPEBOM BOABI 115 Lieel TernohuKaluy.
Ocobennoctu pabotsl IIH/] TermnodukanunoHHbIx TypOuH.
XapaKTepuCTUKH 3KOHOMHYHOCTH M JUarpaMMbl PEXKUMOB
TeroduKanoHHoH TypOuHbl. KoHCTpYKTHBHBIE 0COOEHHOCTH TYPOHH C
IIPOTHBOJABIEHHEM, C PETYJIHpyeMbIM 0TOOpoM napa. Peryimupyrommue
OpraHsl ¥ UX KOHCTPYKIIHH.

P5

Bubparnus
TypOoarperara

ITonarue Bubpauun. Yactora cobcTBeHHBIX Koebanuil. BeiHy i /IeHHBIE
konebanus. Pezonanc. Bubpauus typboarperara. OCHOBHBIE ITOKa3aTelH
BuOpauuu TypOuH (BuOponepemerieHne, BAOPOCKOPOCTS).

Bubpamnus o6opotHo# yacToThl. KpuTHueckue 9acToThl. XecTkue u
rubkue BaIonpoBobl. Hu3Ko4acTOTHAS M BBICOKOYACTOTHAs BHOpaIys.
HopMbl BUOpaliMOHHOM HAIEeKHOCTH.

P6

[lepemenHbIH
pexxuM paboThl
TypOuH

Knaccuduxauus pexumon pabotsl TypOuHbl. Pabora comna mpu
nepeMeHHOM pexnme. CeTka OTHOCHTENBHBIX pacxo/oB napa. Pabora
CTYIIeHH ITpH nepeMeHHoM peskume. M3menenne KIIJ[ u peakTHBHOCTH.
Pabota oTceka mpu nepeMeHHOM pexuMe. B3auMOCBsI3b pacxooB U
nasnenuii. ®opmyna @morens. M3sMeHeHne Tenionepenanos Mo
cTyneHaM (oTcekam). PacmmmpeHuie B KOCOM Cpe3e COIUIOBOTO H paboyero
KaHaJIOB; IpenenbHble aaBiaeHus. Pabora nocnensei ctynenu
KOHJIEHCAI[MOHHOH TypOUHEI IpH IepeMeHHOM pexuMe. [IpenensHbiil
BaKyyM. Y HHBepcallbHas KpHUBas MONpPaBKa Ha MOIIHOCTE IPH U3MEHEHHH
JIaBJIeHHUs B KOHeHcaTope. PexuMHas 1uarpaMma «pacxoz-1aBieHue»
TYpOHH ¢ IpOCCeNBbHBIM H COIUIOBBIM napopacnpeneneHieM. KITJ[
OTCEKOB M MOIIHOCTH B YCIOBUSX IEPEMEHHOIO PEKUMA.

PexxuMHas auarpaMma « MOIITHOCTB-PAcXol» TYPOHH € JPOCCEIBHBIM H
COIJIOBBIM NapopaclpeielieHieM. BinsiHue H3MeHEeHH HaYallbHOTO
JABJIEHHS M TEMIIEPATYPbl, KOHEUYHOTO JAaBIeHHs TYPOHHBI Ha PEXKUMHYIO
JIarpaMMy «MOIIHOCTB- PACX0/» KOHJIEHCAIMOHHOM TYpOHUHEI U
TYpPOHHEI ¢ IPOTHBOIABJICHHEM.

Bnusgnue W3MeHeHus napaMeTpoB Napa Ha MOIIHOCTh B 3KOHOMHYHOCTG.

P7

['azoTypOuHHBIE
YCTaHOBKH

Cxems! 1 nukis! npocteiimux I'TY co cropannem ToniauBa Ipu
NOCTOSTHHOM JaBieHnH. OCHOBHBIE IOKA3aTeNH, XapaKTepH3yIOIMue
paboty ['TY. OcobeHHOCTH KOHCTPYKIIUH Ia30BBIX TYPOHH.
OcHOBHEIe HapaBlIeHHs! NOBBINeHHs dKoHOMHUHOCTH ['TVY.

2.2.1.4. f3b1k peau3anMH NPOTrPaMMBI
IIporpaMMa JHMCHMIUIMHBEI peajiM3yeTcsi Ha ToCyJapCTBEHHOM s3bIKe Poccuiickoi

Oenepanu.

21




2.VUEBHO-METOJAWYECKOE W WH®OPMAIIMOHHOE OBECHEYEHUE
TUCIUATLINHBI

DJIeKTPOHHBIE pecypcbl (M31aHHs)

1. Illunnnkos, ILA. TIpoekTHpOBaHHE OJHONKIHHIPOBOH KOHICHCAIIHOHHOW TYpPOMHBI :
yuebnoe mnocobme / IL.A.IllunHukoB ; MuHHCTEpCTBO 00pasoBaHHs W Haykd Poccuiickoii
®enepaunn, HoBocHOMpcKuil rocynapcTBeHHBIH TEXHHUYECKHH yHHBEpcHTET. — HoBocHOHpCK :
HosocuGupckuii rocyrapcTBeHHbINH TexHHuecKnii yHuBepcutet, 2013. — 83 ¢. — Pexum noctyna:
no moamucke. — URL: http://biblioclub.ru/index.php?page=book&id=228883 (mata oOpamienmus:
27.01.2020). — ISBN 978-5-7782-2226-7. — TekcT : 3JI€KTPOHHBIH.

2. Jlaryta, C.A. ObopynoBaHue 371€KTPOCTAHIIMIA M ceTeil: 1abopaTopHBIi NMPaKTHKYM :
[12+] / C.A. JlaryTa. — Munck : PUTIO, 2015. — 84 c. : cxeM., u1. — Pexum JocTyna: 1o MoJImucKe.
— URL: http://biblioclub.ru/index.php?page=book&id=463630 (nara obpamenus: 27.01.2020). —
bubnnorp. B kH. — ISBN 978-985-503-442-2. — TeKcT : 2JIEKTPOHHBII.

3. Pexyc, I'.I'. Dnexrpoobopynosanue npoussoacts: Cnpasounoe mocobue / I'.I". Pekyc. —
Mocksa : Jlupekr-Memua, 2014. — 710 c. — Pexum jgocryma: mo moamkcke. — URL:
http://biblioclub.ru/index.php?page=book&id=229238 (nara o6pamenus: 27.01.2020). — ISBN 978-
5-4458-7518-5. — TeKCT : 2I€KTPOHHBII.

4. TennooOMeH M ruApaBiINKa B KaHalax JIONATOK ra3oBeIX TypOuH : MoHorpadus / B.I.
Iomumyx, H.II. Coxonos, H.H. Kopruxos [u ap.]. — Cauxt-ITetepOypr : Jlans, 2020. — 292 ¢. —
ISBN 978-5-8114-4401-4. — Texct : anekTpoHHbI# // JIaHb : 37€KTPOHHO-OMOIHOTEYHAS CHCTEMA.
— URL: https://e.lanbook.com/book/131020 (mata ob6pamenus: 27.01.2020). — Pexum mocryna:
JUIsl aBTOPH3. MOJIb30BATENEH.

5. PacueT TemnoBBIX NpPOLIECCOB M YCTAHOBOK B NpHMEPaX M 3ajavax : NpPaKTHKyM /
B.B. Illanaii, A.I.Muxaiinos, IL.A. batpakoB u jap. ; Munobpnayku Poccum, @enepanbHoe
rocyapcTBeHHOe Oro/pKeTHOe oOpasoBaTeslbHOE yudpexJeHHe Bhicinero obpaszoBanus «OMCKHit
rocyJapCTBEHHbIM TEXHHYECKHH yHuUBepcuTeT». — Omck : M3aarensctBo OMI'TY, 2015. — 120 c. :
Tabn., rpad., UL - Pexxnm JOCTyma: no IIOJIITHCKE. - URL:
http://biblioclub.ru/index.php?page=book&id=443145— Bubmuorp.: c¢. 105. — ISBN 978-5-8149-
2126-0. — Tekcr : 2MeKTPOHHBIH.

IIpodeccnonanpnpie 6asbl JaHHBLIX, HHGOPMALMHOHHO-CIPABOYHBIE H IOHCKOBBIE
CHCTEMbI

e DOBC «Jlaub» http://e.lanbook.com/
IbC «YnuBepcurerckas 6ubnmuorexka onnaia www.biblioclub.ru
9b «Dnextponnas 6ubnnorexka HTW» http://elib.ntiustu.ru
3onanbHas HayuHas 6ubmuorexa Yp®@Y. — Pexxum poctyna: http://lib.urfu.ry/
I"'ocynapctBenHas nHpOpMaLHOHHAsS cucTeMa B 001acTH 3HeprocOepexeHus 1
noBbIIEHUS 3HepreTudeckoi apdextunoctu (ITMC «Dueproaddexrusnoctsy) URL:
http://gisee.ru
e MunncreperBo 3HepreTukn Poccuiickoit @enepanuu https:/minenergo.gov.ru/

Ilepnoanyeckue Ky pHaJIbI
¢ [ExxeMmecsa4yHbI TEOPETHYECKHH H HAyYHO-TIPAKTHYECKHH KypHal « TerosHepreTukay

http://tepen.ru/
e Kypnan «M3gectus PAH. DHepretuka» https://sciencejournals.ru/journal/izen/

MaTrepuaanl aas aun ¢ OB3

Bece xontent OBC mnpencrasnen B Buae (¢ainoB cnenuanbHoro (Gopmara s
BOCIIPOM3BEIEHHS] CHHTE3aTOPOM PEYH, a TaK)KE€ B TECTOBOM BHE, MPHIOJHOM ISl IIPOUYTEHHS C
HCII0JIb30BaHUEM HKPAHHOH JIYIIbl H HACTPOHKOH KOHTPACTHOCTH.



2.2.3. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHHUIIJIMHbI
«TypOHHBI TeNIOBBIX CTAHLHI H 3IEKTPOreHepHpYOIIee 000Py10BaHHE»

Cgpegennsi 00 OCHAMEHHOCTH AMCUHILIHHBI CHEIHAJIH3HPOBAHHBIM H JIa00PaTOPHBIM
o0opy10BaHHEM H NPOrPAMMHBIM ofecredyeHueM

Tabsuua 3
HaumeHoBaHue
P IlepeueHs nporpaMMHOro
No . NOMelLeHHii 1 OCHaLllEHHnOCTb CHEHHaJ'Il:qu!X obecrneyeHus.
Bun 3ansaruii N} TIOMELLEeHHH U TToOMelLeHHid 19 PexBusuThl
T HOMOIHS BN ﬂm_, CaMOCTOATENBLHOH padoThI NOATBEPHAAOLIETO
CaMOCTOATEIBHOH
pa60'rbl JOKYMEHTa
Mebesns ay nutopHas ¢
KOJIMYECTBOM pabO4HX MecT
B COOTBETCTBHH C
KOJINYECTBOM CTYIECHTOB, — OneparronHas
YyeOnas pabodee mecTo cuctema Windows,
ayJIMTOPHs IS npenojaBaTens, J0ckKa oucHBI makeT
1 Jlexuuu IpOBENEHHUS ayIuTOpHasl. Microsoft Office
JIEKIIHOHHBIX KomneroTepHas TeXHHKA: Horosop Ne 43-12/1712-
3aHATHH KOMILIEKT ImpoeknuonHoro | 2019 or 18.11.2019
obopyaoBaHus:
HOYTOYK/KOMIIBIOTED,
IIPOEKTOP, ITPOCKIIHOHHBIA
JKpaH/1ocKa.
Mebenb ayiuTopHas ¢
KOJIMYeCTBOM paboyHx MecT
B COOTBETCTBHH C
KOJIMYECTBOM CTYJEHTOB, — OnepanuonHas
VYyebnas pabouee MecTo cucrema Windows,
[IpakTHuYecKkHe | ayJUTOPHUS ISt IIpernoaaBareis, JocKa O(HCHBII MaKeT
2 3aHATHS IIPOBEICHUS ayJUuTOpHas. Microsoft Office
IIPaKTHYECKUX KoMnerorepHas TexHHKa: Jorosop Ne 43-12/1712-
3aHATHH KOMILNEKT npoeknuonHoro | 2019 ot 18.11.2019
00opyI0oBaHHS:
HOYTOYK/KOMIIBIOTED,
IIPOEKTOP, MPOEKIMOHHBIH
3KpaH/I0CKa.
Meb6Genb ayiuTopHas ¢
KOJIHYECTBOM paboyMX MeCT
B COOTBETCTBHH C
KOJIHYECTBOM CTYIEHTOB, — OneparonHas
VYyebnas pabouee MecTo cucrema Windows,
: e ayIUTOPHS ISt NIpenoiaBaTesis, 10cKa 0(1314(:1{511?1 naker
e pAGOIEL IIPOBEICHHS ayJuTOpHAsl. Microsoft Office
11a00paTOPHBIX KoMmnbroTepHast TeXHHKa: JHorosop Ne 43-12/1712-
pabor KOMILIEeKT IipoeknonHoro | 2019 or 18.11.2019
obopynoBaHus:
HOYTOYK/KOMIIBIOTED,
IIPOEKTOP, MPOSKIIHOHHBII
3KpaH/IocKa.
4 | Koncynpranun | YueOHas Mebenb aymuTOpHAs C — OnepanoHHas
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ayIuTOpHs 11
[IpOBEJIeHUs!
KOHCYIbTallUH

KOJIM4eCTBOM pabovux MecT
B COOTBETCTBHH C
KOJIMYECTBOM CTYIEHTOB,
pabouee mecTo
IpernoaaBares, 10cKa
ayJUTOpHas.
KomnerotepHas TexHuka:
KOMIIJIEKT IIPOEKIIHOHHOT0
obopyioBaHHs:
HOYTOYK/KOMIIBIOTED,
IIPOEKTOP, IPOEKIIUOHHBIIT
dKpaH/nocka. YcrpoiicTea
IOJKIIIOYEHHUS K CETH
Wnrepner, noctyn B
3JIEKTPOHHY IO
HH()OPMAIIHOHHO-
00pa30oBaTeIbHYIO Cpeay
HTH (punuana) YpdV,
KOMIIJIEKT JTULEH3HOHHOTO
IIPOrPaMMHOT0
obecneueHus

cucteMa Windows,
o(HCHBIH maKeT
Microsoft Office
Jorosop Ne 43-12/1712-
2019 ot 18.11.2019;

— Ilnardpopma Microsoft
Teams (B cocTaBe
Microsoft Office-365)
Horosop Ne 43-12/1712-
2019 07 18.11.2019

— Jlorosop Ha
Ipea0oCTaBIeHHE
TIOCTOSTHHOTO JOCTYIIa K
cetd MHTEpHET OT
30.12.2019 Ne 800037

Tlomemenus s

MeGens ayauTopHas ¢
KOJIMYECTBOM pabounx MecT
B COOTBETCTBHH C
KOJIMYECTBOM CTYICHTOB.
KoMmnbroTepHas TeXHHKaA:
KOMIUIEKT IIPOEKIITHOHHOTO
000pyA0BaHHS:
HOYTOYK/KOMIIBIOTE,

— OnepannoHHast
cucrema Windows,
oducHBIN makeT
Microsoft Office
Jorosop Ne 43-12/1712-
2019 or 18.11.2019;

— Inardopma Microsoft

CamocTosTeNnb ., | MPOEKTOp, MPOEKIIMOHHBII
Has pabora S e 3KpaH/mocka. Y cTpoiicTBa Te_ams (5 e
-— paboTel rieinissemiiiyp iel Microsoft Office-365)
obyyJaromuxcst Horosop Ne 43-12/1712-
HIRTEPHET, JOCyI R 2019 or 18.11.2019
3NIEKTPOHHYIO _ JloroBop Ha
e e npenocTaBlIeHHe
00pasoBaTEILHyI0 Cpey IIOCTOSTHHOTO JOCTYTIa K
HIM (Gumazna) ¥ pbx., cetu MHTepHeT oT
KOMILIEKT JIMUEH3HOHHOTO | 2115 5010 N 800037
IIPOTPaMMHOT0
obecrnieyeHus
Mebens ayautopHas ¢
KOJIMYECTBOM paboumXx MECT | Oesa O
Vuebnas B COOTBETCTBHH C :
Texynmii ayIUTOPHS JUIA KOJIHYECTBOM CTYICHTOB. CHCTeMa.,W]ndOWS’
Y Y P Y ouCHBII MaKeT
KOHTPOJIb M | TEKYIIEro KommnbroTepHas TeXHHKA: Microsoft Office
INPOMEXKYTOYH | KOHTPOJIS H KOMILIEKT IIPOEKIIMOHHOTO Tlorosop Ne 43-12/1712-
as aTTecTallMs | IPOMEXYTO4YHO#H | o0opyaoBaHHS: 2019 ot 18.11.2019
aTTecTalliH HOYTOYK/KOMITBIOTED,

IIPOEKTOP, IPOEKLUHUOHHBIH
3KpaH/IocKa.
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