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Paznen 1. OBIIAA XAPAKTEPUCTHKA MOAYJISI «OCHOBHOE U
BCIIOMOT ATEJIbHOE OBOPYIOBAHHME TEILTOBBIX SJIEKTPUYECKHX
CTAHIIUN»

1.1. AHHOTAIMSA cOEP/KAHUS MOXYIs

HauHpli  MOmynb OTHOCHTCS K dacTH brmoka 1, ¢dopmupyemoil  yyacTHHKaMH
00pasoBaTebHLIX OTHOIIEHHH, H HAIIPABJIEH Ha MOMyYeHHE CTYIEHTAMH TEOPETHUECKHX 3HAHHUI O
NpPHHIKNAX pabOTBl M KOHCTPYKIHMSX OCHOBHOIO H BCIIOMOTATENBbHOIO TEIIOMEXaHHYECKOTO
00opyI0BaHKs JMEKTPOCTaHIMH. PaccMaTpuBaloTes pasanyHble pexXuMBl paboTel 060pYI0BaHMUS,
(u3uKO-XMMHYECKas CYNIHOCTh POTEKAOIMX B HEM MpOLECCOB, METOJMKH pacueTa
obopynosanus, cniocobsl Ge3omacHol KcruTyaranuu. Moy b GopMHpYET TeOpeTHYEeCKHe 3HAHHMS
O NpHHUMINAX PabOoThl, KOHCTPYKIMAX MApOBLIX TYPOMH TEIUIOBBIX M JIEKTPHUECKHMX CTAHIMH H
OITMCBIBACT CYTh MPOLIECCOB, MPOTEKAIOMKX B HUX. TakkKe H3ydaloTcs pexHME! paboThl MapoBOii
TYpOHHBI B PA3MYHBIX YCIOBHAX KCILTyaTalUH oGopyJ0BaHHS, CXEMBI H LMKIIBI Ta30TYPOHHHBIX
YCTAaHOBOK M OCODCHHOCTH KOHCTPYKIMH Ta30BBIX TypOHH. Moxyns Tarxke (opMupyer
TCOPETHYECKHE 3HAHHUS O MpPHHOUNAX paboThl, KOHCTPYKIHSAX BCIOMOIATENBHOTO H
TEMIOMEXaHHYECKOT0 000py10BaHUS H TPYyOOIPOBOJOB 3NEKTPOCTAHIMN H ONHCHIBAET CYTh
NPOLECCOB, NMPOTEKAIOMMX B HUX. M3ydyeHme Momyns HalpaBIeHO Ha OCBOEHHE IIPHHIIMIIOB
paboTbl, YCTPOHCTBA M SKCILTyaTallHH BCIOMOTATENBHOTO M TEIIOMEXAHHYECKOTO 000PYIOBAHHMS
HX KOHCTPYKTHBHBIX 0COOEHHOCTEH.

1.2. CtpykTypa H 00BbeM Moay.as

Tabmuua 1.
O0beM QHCUHIIHH ®opma HTOroBoii
Ne ) P B— MOJYJsi H BCEro NpOMeKyTOYHOMH aTTecTauHH
e p ¥ MOAyJst B 3a4€THBIX | 110 AMCUMNJIHHAM MOIYJIS H B
€JHHHLAX H Yacax HeJI0M no MOayJi

KorenpHble ycTaHOBKH B
1. | maporeHepaTOpsI TEIIOBEIX 7/252 JK3aMeH
9JIEKTPUYECKHUX CTAHIIHI

Tennorexaruueckoe u
BCIIOMOTATEIbHOE

2. 6/216 3K3aMeH, 3a4eT
obopynoBaHue 1 TpyOOIpPOBOIBI
TEIUIOBBIX CTAHIMMH
TypOune! TeroBsIx cTanmil u
3. | aNeKTporeHepHpyOLIEe 7/252 9K3aMeH
obopynoBanune
HTOI'O mo monyio: 20/720 HE MIPEyCMOTPEHO

1.3. ITocienoBaTeTbHOCTL OCBOEHHSI MOIYJIS B 00pa3oBaTe/IbHOIi IPOrpaMMe

IIpepexkBH3NTEI MOYJIs Okonoruyeckas 6€30MaCHOCTE TEIMIOBBIX
3NIEKTPOCTAaHIMi; ABTOMaTH3allUs B
TEIIOOHEepreTHKe; TeopeTHUeCKUe OCHOBEI
TEIJIOTEXHUKHU; VICTOYHHUKH M CHCTEMBI
TEeMIoCHa0KeHUs




ITocTpeKBH3HTHI H KOPPEKBH3HTHI ITpoMelLIeHHBIE TEIIOHEPreTHYECKHE YCTAHOBKH H
MOIY.JIsl cucreMsl; [Ipaktuka

1.4. PacnpenesieHne KOMIeTeHIHI N0 AHCHHILIHHAM MO/IYJIs, IIAHAPYeMbIe
pe3yabTaTkl 00y4eHHs (HHIHKATOPHI) N0 MOLYJII0

W3y4yeHnne [MCLUMIUIAH MOIYNIs [peaycMarpuBaeT (OPMHPOBaHHE KOMIETEHIIMI
IOCPEICTBOM IOCIIEJOBATEILHOTO OCBOEHHS pPe3yJbTaToB O0y4YeHHs Ha ONpPEIeICHHOM YpPOBHE
CJIOXHOCTH CONIEPIKAHHUS.

PesynbTaThl 00yueHHs 110 JHCITHILIHHE — 9TO KOHKPETHBIE 3HAHUS, YMEHHS, OIBIT U JIPyTHE
pe3yneTarhl (CONepKaTe/IbHbIe KOMIIOHEHTH! KOMIIETEHI[HI), KOTOPBIX IUIAHMPYETCS NOCTHYh Ha
JTane M3YyYeHUS MUCIHUIIMHBEI MOIYJIsS M KOTOpBIE [ODKHBI OyZyT IpOIEMOHCTPHPOBAHEI
O0y4arolMMHCs H OLEHEHBl IPENojaBaTesieM [0 HHIMKATOPaM/H3MEPAEMEIM  KPHTEPHSM,
BKJIIOYEHHEIM B (DOPMYJIHPOBKY Pe3yiIbTaTOB 00YYEHHS.

Wunukatop — 3T0 nmpu3HaK / cHrHaN/ Mapkep, KOTOpBIH MOKA3bIBAaeT, HA KAKOM ypOBHE
00y4aromuiics NODKEH OCBOMTE Pe3yJIbTaThl 00y4EHHs M X NPEIbSBIEHHE T0DKHO TOATBEPINTE
(akT 0CBOEHHMS IIPEIMETHOTO COEPKAHMS JAHHOH THCIUILIHHEL

WHAMKaTOpel yYMTHIBAIOTCS DNPH BHIOOPE H COCTABJCHMH 3aJaHHMM KOHTPOJILHO-
OLICHOYHBIX MEPOIIPHATHH (OIEHOYHBIX CPEJICTB) TEKYILIEH H IPOMEKYTOUHOM aTTeCTallHH.

ITepeuensn
JHCHHILIHH
MOYJI5

Kon u HanmeHoBanue IlnanupyeMbie pe3ybTaTbl 00y4eHus!
KOMIIeTeHIHH (MHIUKATOPBI)

3uamo:
— TEXHOJIOTHIO IPOU3Bo/IcTBa napa Ha TOC;
— KOHCTPYKIIHH, XapaKTEPUCTHKH U MIPHHIAII
paboTHI NapoOBBIX KOTJIOB;
— XapaKTEPUCTHKHN SHEPreTHYECKOTO TOILIMBA H
C110coOBI €T0 MOATOTOBKH K CKUTAHHIO;
— OCHOBBI TEOPUH I'OPEHUS, XapaKTePUCTUKH
Pa3IMYHBIX BUJOB TOIOK;
— 0COOEHHOCTH pa3IM4YHBIX BUIOB
NIOBEPXHOCTEH HarpeBa, KX KOMIIOHOBKY,

Kotennurle ITK-6. Cnnocoben (aKTOpE, BIHSIOMIE Ha TEII000MeH;

YCTaHOBKH H BBIIIOJTHATH — CTaHJapTHHIE METOJAMKH pacyeTa KOTJIOB;
[IapOreHEPaToOphl | CHCLHANBHEIE PacyeThl | — (aKTOpHI, BIHSIOMHAE Ha 3 )EKTHBHOCTD

TEIJIOBBIX U BBIOHMpaTh paboTHI KOTENBHBIX YCTAHOBOK, CIIOCOOBI ee
JJIEKTPHYECKHX | oOopydoBaHHeE 110 MIOBBIILICHHUS.
CTaHIMH TEIIOBBIM CETSIM Vmems:

— aHAJTM3UPOBAThH TEXHUYECKOE COCTOSTHHE
KOTEJTbHON YCTaHOBKH M IIAPOBOTO KOTIA;
— CaMOCTOATEIbHO IPUHUMATE PEINCHHS B
IPOLIECCE FKCILUTYyaTalluH KOTJIOArPeraToR;
— IIPOBOJUTE TEIUIOBOH pacyeT KOTJIOB IO
CTaHOapTHBIM METOOHKAM,
— CPaBHUBATh Pa3JIHYHbIE THIIBI KOTJIOB, HX
3JIEMEHTHI M BCIOMOTaTeIbHOe 000pyI0BaHuE U
BEIOMpaTh HauboJee COOTBETCTBYIOIIHE
TpeOOBaHUSAM U YCIOBUSM ITPOU3BOJICTBA.




Braoemy:

— METOIMKaMH BEIOOpa KOTEIBHOTO
obopynoBaHus;

— CTaHAApPTHBIMH METOIMKaMH TEILIOBOTO
pacdeTra KOTeJIbHBIX YCTaHOBOK;

— HaBBIKAMH OpraHU3aIM{ U IPOBEJCHUS
HE0OXO0IMMBIX HCIIBITAHUH OTIETBHBIX
3JIEMEHTOB H KOTETbHON YCTaHOBKH B 1IETIOM;
— HaBbIKaMH pa0OTEI C KaTaJloraMH U
CIIPaBOYHOM JIMTEPATYPOH IS TOUCKA JaHHBIX
110 OIIPE/ICIEHUIO XapaKTEPHCTHK H IPOBEICHUIO
PacyeToOB KOTEJIBHBIX YCTaHOBOK.

Tennmorexnuyeckoe
H
BCIIOMOTaTeIbEHOE
obopynoBaHue U
TpyOOnpoBOIbI
TEILIOBLIX CTAHIIHH

[IK-6. Cnocoben
BBITIOJTHATH
CIELHANbHEIE PACYEThHI
¥ BHIOHpATh
obopyznoBaHue 10
TEIUIOBBIM CETIM

3uamo:

— 3aKOHBI U OCHOBHEIE (PU3UKO-MaTeMaTHYECKHE
MOJIeIH NIepeHoca TeIIOThl M MacChl
NPHUMEHHUTENIEHO K TeIUIOTeXHHYECKHM
YCTaHOBKAM M CHCTEMaM.

Ymems:

— MIPOBOJMTEH TEMJIOBOM pacyeT SHEPreTHYECKOro
o0opymoBaHHS.

Braoemy:

— CTaHJapTHBIMH METOIUKAMH TEILIOBOIO
pacyeTa 3HepreTH4ecKoro 060pya0BaHHs.

ITK-7. Cnocoben
aHanM3upoBaTh paboTy
00BEKTOB
npodecCHOHATBHOM
JEeATEeNbHOCTH,
OLICHHUBATh
TEeXHHUYECKOe
COCTOSIHHE CHCTEM,
IIPOBOJIUTE YYET
BBISIBIIEHHBIX
HEHCIIPaBHOCTEH U
ne(eKTOB M OTpakarhb
pe3yibTaThl B OTYETHOM
JOKYMEHTAaIHH

3uame:

— CTaHapTHBIE METOMKH pacyeTa
BCIIOMOTaTeIbHOT0 000pyA0BaHHUs
3JIEKTPOCTaHIHHA.

Ymemy:

— CpaBHHBATh pa3IMYHOE THIIOBOE
SHEpreTHYecKoe 00opyIoBaHuE U BEIOMpATh
Haubosee COOTBETCTBYIOIIEE TPeOOBAHUAM U
YCIIOBHSIM IIPOM3BOICTBA.

Braoemu:

— MeToAMKamH BbiOOpa obopyaoBaHus
JIEKTPOCTAHLIHH.

ITK-8. Criocoben
paspabarbIBaTh U
KOHTPOJIHPOBATH IJIAHEI
TEKYIIUX U
NEPCIEKTUBHEIX
00BeMOB paboT 1o
IKCILTyaTal[HH
00BEKTOB
npodecCHOHATBHOM
NEATETBHOCTH

3uame:

— OCHOBBI TEOPHHU paboTHI, 0COOEHHOCTH
KOHCTPYKIIUH U XapaKTEPUCTHKH HACOCHOTO,
TATOAYTHEBOTO H TEIJIOMEXaHUYECKOTO
000pyI0BaHHA NEKTPOCTAHIIHH.

Ymems:

— aHAJIM3HPOBATh TEXHUYECKOE COCTOSTHUE
9HEepreTHYeckoro o60pyI0BaHHUS.

Bnaoemy:

— HaBBIKOM COCTaBJICHHS IUIaHOB Ha TEKyIIHe U
IepcneKTHBHbIE 00BeMBI paboT 1o
sKcIutyaranuy obopynosanus TOC.

TypOunst
TEILIOBBIX CTAHIIUI
H

TIK-6. Criocoben
BBITNOJIHATE
CIEeIHAILHEIE PACYEThI

3name:
— KOHCTPYKLIMH H XapakTepucTHKH Typoun TOC;
— KOHCTPYKLIHH M XapaKTepHCTUKH apora3oBbIX




3NEKTPOTeHEPHPYIO | U BBIOMpATh
1ee obopynoBaHue | 000pyIOBaHHE IO
TETJIOBBIM CETSAM

1 ra30TypOMHHBIX YCTAaHOBOK;

— TEXHOJIOTHH IIPOH3BOJICTBA SIIEKTPHUECKON U
TETUIOBON 3HEPTHH Ha AJIEKTPOCTAHIUAX, MeCTa
pa3InyHOro 000pyI0BaHHS B CXeMe CTAHIUH;
— PEeXHMBI PadOThI 37EKTPOCTAHIIMIA;

— OCHOBBI LIEHTPAJTM30BAHHOTO SHEPTO- U
TEIJI0CHA0KeHUs oTpeduTenel, MeTo10B
ONTHMAJTBHOH CXeMbI CHaOKEeHH S,

— METOJIMKH pacyeTa TernoBbIX cxem TOC,
XapaKTepUCTHK;

— HOPMaTHBHYIO JOKYMEHTAIHIO,
periaMeHTHPYIONIYIO IKCILTyaTalHI0
000pyI0BaHUS IEKTPOCTAHIHIA.

Vmemo:

— MPOBOJHUTH TEIJIOBOH pacyeT IHePreTHYeCKOro
obopynoBanus; — oreHuBath KI1J]
9HEPreTHYECKOro 000pyA0BaHHUS;

— OIpeaensTh NPUOIU3UTENLHYIO CTOUMOCTD
YCTaHOBKH M MOJIEPHU3ALIHHA YHEPTEeTHYECKOTO
obopyoBaHus;

— COCTABJIATh OT/EIbHbIE PA3IeNbl HHCTPYKIIHii
110 3Kcmutyatanuu odopynosanus TOC.
Braoemy:

— METOAMKaMH BeIOOpa 000pya0BaHHUS
3NEKTPOCTAHLIMI;

— CTaH1apTHBIMU METOJIMKAMH TEIJIOBOTO
pacyeTa YHEpPreTH4ecKoro o0opya0BaHuUs;

— METOAaMH ONBITHOH IIPOBEPKH 000PYI0BAHHSI.

1.5. ®opma obyueHus

Peanusanus Moy s npetycMOTpeHa Juist 00y4aiomuxces 1o 049Hoii Gopme.




PA3JIEJI 2. TIPOT'PAMMbBI MO YJIA

«OCHOBHOE U BCIIOMOT' ATEJIBHOE OBOPYJIOBAHUE TEILJIOBBIX

JNEKTPHYECKUX CTAHLIUI»

2.1. PABOYAA ITPOI'PAMMA JUCHUIIVIMHBI «KOTEJIBHBIE YCTAHOBKH U
[NAPOT'EHEPATOPBI TEIIJIOBBIX JEKTPUYECKUX CTAHIIUI»

2.1.1. COIEPX)XAHHUE U OCOBEHHOCTH PEAJIN3AIIUN JUCHUITJINHBI

«KOTEJIbHBIE YCTAHOBKH U TAPOI'EHEPATOPBI TEIJIOBBIX
JIEKTPHYECKUX CTAHLIUI»

2.1.1.1. Texno10oruy 00y4eHus, HCIOJAb3YeMble IPH H3YYeHHH THCHHILTHHBI MOTY IS

— TpaaunuonHas (penpoayKTHUBHAs) TEXHOJIOTHS, C TPUMEHEHHEM HH(GOPMAIHOHHBIX

TEeXHOJIOTHH

2.1.1.2. Ilnanupyembie pe3yabTaThl 00ydeHHs1 (HHAHNKATOPLI) M0 AHCHHIIHHE
«KoTebHble yCTAHOBKH H NAPOreHEPATOPbI TEILIOBBIX Y1EKTPHYECKHX CTAHIHID)

Tabmuna 1

Kog u
HAaHMEHOBaHHE
KOMIIETECHIIUH

ILnanupyembie pe3yabTaThl 00y4eHHs (HHIHKATOPLI)

IIK-6. Cnocoben
BBITIOJIHSTh
CIIelHalIbHbIE
pacueThl |
BBIOHpATh
obopyaoBaHKE 110
TEIIOBBIM CETSIM

3uamo:

— TEXHOJIOTHIO IPOU3BOACTBa napa Ha TOC;

— KOHCTPYKIIMH, XapaKTePHCTHKH W MTPHHIMN paboThl MapoOBBIX KOTIIOB;

— XapaKTePHCTHKH 3HEPTreTHYECKOro TOTUIHRA M CIIOCOOBI ero MOJIrOTOBKH K
CKHTAHHIO;

— OCHOBBI TEOPHH TOPEHHUS, XapaKTEPUCTHKH Pa3THYHBIX BHIOB TOIOK;

— 0cOOEHHOCTH Pa3IMYHBIX BHIOB IOBEPXHOCTEH HAarpesa, HX KOMIIOHOBKY,
(akTopkl, BIHSIOIIHE HA TEILI00OMEH;

— CTaH/1apTHbIE METOJUKH pacyera KOTJIOB;

— (hakTopsl, Biustomye Ha 3G HeKTHBHOCTE pabOThI KOTEIBHBIX YCTAHOBOK,
CIOCOOBI e MOBBIIIEHHS.

Ymems:

— aHAIM3MPOBATh TEXHUYECKOE COCTOSHHE KOTENBHOI YCTAaHOBKH M IIAPOBOTO
KOTJIa;

— CaMOCTOATENBHO IPUHUMATE PELIEHHs B IPOIIECCE IKCILTYaTalluH
KOTJIOarperaTos;

— IIPOBOJHTE TEIIOBOM pacyeT KOTJOB 0 CTaHIAPTHBIM METOIHKAM;

— CpPaBHHMBATh Pa3IMYHbIE THIBI KOTIIOB, HX 3JIEMEHTHI H BCIIOMOTaTEILHOE
obopynoBanue U BEIOMpaTh HauboJiee COOTBETCTBYIOIIHE TPEOOBAHUAM H
YCJIOBHSAM MPOU3BOICTBA.

Braoemn:

— METOIMKaMH BEIOOpa KOTEJIBHOr0 000y 10BaHHS;

— CTaHJJapTHLIMHM METOIUKAMH TEMJIOBOTO pacdera KOTeIbHBIX YCTaHOBOK;
— HaBbIKaMM OpPTaHU3aIlM{ U NPOBe/IeHHs HEOOXO0AUMBIX HUCIILITAHUH
OT/IENIbHBIX JIEMEHTOB M KOTEIbHOW YCTAHOBKH B IIEJIOM;

— HaBBIKaMHU pabOTHI ¢ KATAIOraMH H CIIPABOYHOM JTUTEPaTypoOil [Uis TOHCKa
JIAHHBIX I10 ONPEIEICHUIO XapaKTEPUCTHK U MPOBEICHHUIO pacyeTOB
KOTEJIbHBIX YCTAHOBOK.




2.1.1.3. Coaep:xanne nucuuninabl «KoTeabHble YCTAHOBKH H IAPOreHEpaToOPhbI
TEIJIOBBIX 3JIeKTPHYECKHX CTAHIMID

Tabmuna 2
Koxa
Pa3nen, tema
pasnea, Conepxanune
AUCHHILTHHBI
TEMBbI
YpaBHeHMe TennoBoro dananca, pacmojaaraeMas U
" HCIIOJIb30BaHHas TEII0Ta ¥ K03 DUIIMEHT moIe3HOT0
TennoBoii bananc .
P1 JIeHCTBHSA KOTENBHOrO arperara. [lotepn TenaoTel, ux
KOTEJIbHOTO arperata
ananu3s u cnocoOsl onpeaenenus. Onpenenenne K11 mo
IpsMoMy ¥ obpaTHOMYy OanaHcy.
CxopocTr xuMugeckux peakiuii. HopMaibHas ckopocTh
pacnpocTpaHeHus ninaMeHd. CKOpocTh pacipoCcTpaHeHH s
IJIAMEHH TIpH TypOyIeHTHOM pexume. KuHetnueckoe u
P2 Tomnounsle npouecce 1 (y3HOHHOE TOpPeHHe ra30BOr0 TOILIHBA.
Kunetnyeckuii 1 muddy3HOHHBI peXKUMBI TOPEHHSI
TBepi0ro TomuBa. CBoboHAs 3aTOIIEHHAS
HEHM30TEepMHUYECKas CTPYSL.
KamepHnbie Tonku nms OcHoBHbIE (YHKIMH TONKH /sl CKUTAHHS TBEPIOTO
P3 C)KMI'aHUS TBEPJIOTO TOILIMBA. Y CTPOHCTBO M paboTa KPYIJIBIX H IPIMOTOYHEIX
TOILIIHBA HIeNIEBBIX ropenok. CxeMbl KOMIOHOBOK TOPETIOK.
OcobeHHOCTH KOHCTPYKTHBHOTO O)OPMIIEHHS TOMOK IS
Tonku s cxuranus
CKHTaHMA rasa u MasyTa. [loaroToBka xuIKoro Toniusa K
P4 ra30BOT0 M XKHIKOTO
] cxuranuio. Cxemsl GOpCYHOK /15 pacIIBUIMBAHHS Ma3yTa.
I'a30Ma3yTHEIE rOpEIIKH.
WcnapurensHble HOBepXHOCTH GapabaHHBIX K
IIPSMOTOYHBIX KOTIOB. [laponeperpesarens u ux
Knaccuukanus. KoHCTpyKiHy KOHBEKTHBHBIX,
NOJTy paIHallHOHHBIX (IIUPMOBBIX) M PaHAIIHOHHEIX
naponeperpeparesneil. @akTopsl, BIHSIONIHE HA
P5 - REIEUGTE HAEP) TenIZne g o neperpesa na 2113 I",Ia OBOCme JIMpOBaHHE
H X KOMIIOHOBKA paTypy nieperp i PErY- IR
TEMIIEPATYPBI OCTPOTO Mapa ¢ MOMOIIBIO
napooxnanureneii. [laposoe perynupoBanue TeMreparypsl
BTOPHYHOT'O N1apa ¢ NOMOLILIO ITAPOTIapPOBhIX
TEIIOOOMEHHMKOB M JIOTOTHUTENBHON TOBEPXHOCTH
naponeperpesares. ['a3oBoe peryiupoBanue.
HasnayeHne H KOHCTPYKIHs BOISHOTO SKOHOMak3epa.
YeTpoicTBO cTaIBHOTO TPYOYaTOro
P6 HuskoremreparypHeie | Bo3myxomnozmorpesareis. KOHCTpYKIHs pereHepaTHBHOTO
IIOBEPXHOCTH HAarpeBa | BpalllalOLIErocs BO3IYXOMOIOTPEBATEIS.
JIByXcTyneH4aTass KOMIIOHOBKA HH3KOTEMIIEPATYPHBIX
IIOBEPXHOCTEH Harpesa.
OcobenHocTH TemnoobMeHa B Tonke. PacyeT TemioooMena
B TOIOYHOM KaMepe. JlyaucTsiii TennoobMeH B razoxomax
Tennoobmen B -
kotna. KonBektusHbIH Tennooomen. KoadduimenTs
NOBEPXHOCTSX HAarpena i
P7 . TETIONEPEIaYyy /151 3MEEBUKOBBIX IIOBEPXHOCTEH M
H TEIUIOBOH pacyeT -
BO30YyXOIIOOOTPEBaTEIICH. 3&,11&‘11-’1 H IIOCNIe10BaTeJIBHOCTE
KOTEIBHOI'O arperara
KOHCTPYKTOPCKOT'O ¥ IOBEPOYHOT'O PACYETOB KOTEJIBLHOIO
arperara.
P8 Kapxkac, o6mypoBka u Kapxac, 06MypoBKa, TernoBast H30JIAIHS, HX JIEMEHTHI H
TETUI0BasT U30JISLIUS KOHCTPYKTHUBHBIE 0COOEHHOCTH




2.1.1.4. f3bIx peaM3anMu NPOrpaMmMabl
[IporpaMma IMCHMIIIMHBI peand3yeTcs Ha TOCYJApCTBEHHOM s3bIke PoccHifckoit
Oeneparu.

2.1.2. YYEBHO-METOJUMYECKOE U HUH®OPMAIIMOHHOE OBECHEYEHHE
JAUCITUITJINHBI

DJIeKTPOHHBIE pecypcnl (H31aHHs)

1. Mapsixuna, B.C. Tennorenepupyromie ycTaHoBKH : ydebHoe nocobue / B.C. Mapsixua,
P. Mancypos ; MunucrepctBo obpasoBanus u Hayku Poccmiickoit deneparu, ®enepanbHOE
rocynapcTBeHHOE OIODKETHOE 00pa3oBaTe/IbHOE YUpEKICHHE BBICHIEr0 NPOhecCHOHAIBHOTO
obpasosanus «Openbyprckuit rocy 1apcTBEeHHBINH yHuBepcHTET». — Openbypr : O'Y, 2014. — 104
c. — Pexxum noctyna: mo nmoamucke. — URL: http://biblioclub.ru/index.php?page=book&id=259259—
TexcT : 3neKTpOHHBIIA.

2. Canos, A.I'. TennoreHepupyIOLIHe YCTAHOBKH: KOHCTPYKIMS, IPHHIHEI paGoThl KOT/IOB
tuna E (JIE) u Temnoso#i pacuér xorna E (JIE)-10-14I'M : yyeGHoe mocobme / A.I'. Canos,
A.A.Taspunosa ; MunucTepcTBO 00pa3oBanus u Hayku P®, denepamproe rocyAapCTBeHHOE
OlojkeTHOe  0Opa3oBaTeNbHOE —yYpeXK/EHHE BHICHIEr0  NPO(ECCHOHATLHOTO o0paszoBaHus

«Camapckuii TOCYJapCTBEHHBIH —apXHTEKTYPHO-CTPOMTENbHBIH yHHBepcHTeT». — Camapa
Camapckuii rocy 1apCTBeHHbIH apXHTEKTyPHO-CTPOHTENbHEI yHIBepeHuTeT, 2015. — 103 ¢. : Tabu.,
rpad., WL - Pexum JoCTyma: 1o IOJIIHCKE. - URL:

http://biblioclub.rw/index.php?page=book&id=438393 — BuGmuorp.: c. 73-74. — ISBN 678-5-9585-
0622-4. — TexcT : 2NEKTPOHHBIIA.

3. Canos, A.T'. TIpoeKTHPOBaHHE OTOMHTENHHO-NPOH3BOICTBEHHON KOTEIBHOH : y4ebHoe
nocobue / A.I'. Canos, A.A. Ilemaesa ; MunncTepeTBO 06pazoBanus u Hayku PO, DenepanpHoe
TOCY/IapCTBEHHOE OIO/KETHOE 00pa3oBaTeNbHOE YYPEKIEHHE BHICIIEr0 NPOQheCCHOHATLHOTO
obpasoBanmsi «CaMapCkuii TOCYIapCTBEHHBIH apXHTEKTYPHO-CTPOMTENLHEN YHHBEpPCHTET). —
Camapa : Camapckuii rocy1apcTBEHHBIH apXMTEKTYPHO-CTPOHTENBHBIIH yHHBepcuTet, 2014, — 118
C: : TabiI., cXeM., HIL. — Pexum  pocryna: o MOIIHCKE. - URL:
http://biblioclub.ru/index.php?page=book&id=438333 — Bubmuorp.: c. 101-103. — ISBN 978-5-
9585-0606-4. — TekeT : 3MEKTPOHHBI.

4. PacueT TemIOBEIX NPOLECCOB M YCTAHOBOK B NPHMepax M 3a1ayax : IIPaKTHKYM /
B.B. llanait, A.I'. Muxaiinos, I.A.Batpakos u nap. ; Munobpuayku Poccuu, @enepansHoe
rOCy1apCTBEHHOE OHO/UKETHOE 00pa3oBaTeNbHOE yYpekIEHHE BhICIIEro obpasoBaHms «OMCKHit
roCy1apCTBEHHbIH TEXHHYECKHH yHHBepcuTeT». — Omck : Msmatenscteo OMI'TY, 2015. — 120 ¢. :
Tabi1., rpad., UL - Pexum J0CTyTa: 1o TIOJIITUCKE. - URL:
http://biblioclub.rw/index.php?page=book&id=443145— Bubmmorp.: c. 105. — ISBN 978-5-8149-
2126-0. — Texer : 31€KTPOHHBII.

5. Munkuna, C.A. TennoBoi W a’poJAMHAMHYECKHH pACUETHl KOTENBHBIX ArpEraToB °
yuebHoe mocobue / C.A. Munkuna ; MunucrepctBo o6pasoanus W Haykn PO, ®enepansHoe
roCy1apCTBEHHOE Oro/KeTHOe 00pa3oBaTelbHOE YYPEKIEHHE BBHICIIETO NPO(EeCCHOHAILHOTO
obpasosanusi «Camapckuif TOCYJIapCTBEHHBIH apXHTEKTYpPHO-CTPOMTEIbHBI YHHBEPCHTET). —
Camapa : Camapckuii rocyapcTBEHHBIH apXUTEKTYPHO-CTPOHTENIBHBIH yHIBepeuTet, 2013. — 104
c; : HII. — Pexcum JocTymna: 10 TIOIHCKE. - URL:
http://biblioclub.ru/index.php?page=book&id=256112 — Bubmiorp. B k. — ISBN 978-5-9585-
0542-5. — Teker : 3neKTPOHHBIIA.

6. beictpuukuit, I.®. CnpaBounas KHMra IO SHEPreTHYECKOMY 00ODYIOBAHHIO
NPEANPHUATHH U ODIIECTBEHHBIX 3nanumit : crpaBounuK / I.®. Beictpuukuit, D.A. Kupeepa. —
Mocksa : Mamunoctpoenne, 2011. — 592 ¢. — ISBN 978-5-94275-574-4. — Teker :
3NEKTPOHHBIH // Jlanp : 3JIEKTPOHHO-OUOIHOTeYHAs cucTema. — URL:




https://e.lanbook.com/book/3313 — Pexxum mocTyma: 1is aBTOpH3. TOIB30BaTENEiA.

7. YCTpOHCTBO NMAapoOBBIX KOTEIBHBIX arperaToB : MeToaudeckas paspabotka / cocT. .M.
Kmumos, M.I. KnumoB ; MunucrepctBo oOpasoBanus W Hayku Poccuiickoii ®enepauu,
®enepanbHOE areHTCTBO 10 00pa3oBaHMIo U Ap. — Huxkauit Hosropox : HHI'ACY, 2010. - 50 c. :
TadmI., HIL., CXEMEI - Pexnum JocTyma: o MOIIHCKE. - URL:
http://biblioclub.ru/index.php?page=book&id=427286 — bubmuorp.: c. 37. — TeKCT : 3IEeKTPOHHBIH.

IIpodeccnonaabubie  0a3bl

CHCTEMBbI

JAAHHBIX,

e DOBC «Jlaus» http://e.lanbook.com/

HH(}poOpMaLHOHHO-CIPABOYHbIE

H TIIOHCKOBLIE

9BC «YHuBepcureTckas dubnanoreka onnaiin www.biblioclub.ru

9b «Dnekrponnas 6ubmmorexa HTW» http://elib.ntiustu.ru
3onanbHas HayuyHas 6ubmuorexa Yp®@YV. — Pexxum noctyna: http://lib.urfu.ru/

["ocynapcTBenHas HHpOPMAIIMOHHAS CHCTEMA B 00JIaCTH YHEProchepeskeHus 1

NoBbIIeHHs sHepreTHyeckor apdextuBHOoCcTH (ITIC «DHeproaddexrusnoctsy) URL:

http://gisee.ru

e MunucrepcTBo 3HepreTuku Poccuiickoi ®enepanun https:/minenergo.gov.ru/

Ilepuoauyeckne Ky pHaJIbI
e ExeMeCsS4HBIH TeOPETHYECKHH W HAy4IHO-TIpaKTHYecKuit sxypHan « TeriosHepreTHkay

http://tepen.ru/
o Kypnan «M3Bectuss PAH. DHepreruxa» https://sciencejournals.ru/journal/izen/

Marepuansl ans gauu ¢ OB3
Becy koutent OBC npencrabnen B Buae (aiinoB cmenmanbHOoro Qopmara s
BOCIIPOM3BECHUS CHHTE3aTOPOM PE€4H, a TaKKe B TECTOBOM BHIE, IPUTOJAHOM IS MPOYTEHHs C
HCIIOJIb30BaHUEM 3KPAHHOM JIyTbl M HACTPOHKOH KOHTPACTHOCTH.

2.1.3. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUITIJIMHBI
«KoTe/bHbI€ yCTAHOBKH H NAPOreHEPaTOPHI TEILIOBLIX 21EKTPHYECKHX CTAHIHID

Ceenensi 00 OCHAIIEHHOCTH JAHCHMILIMHBI CNEHAJTH3HPOBAHHBLIM M J1a60pPaTOPHBIM
000py0BaHHEM H NPOTPAMMHBIM 00ecnedeHHeM

Tabmuna 3

HaumeHnoBaHue
crnelHalbHbIX

[NepeuyeHb nporpaMMHOro

" OcHalleHHOCTh CrelHalbHbBIX ofecrieyeHus.
Ne B 5 NoMeLleHui 1 B =
Ha 3aHATHH 5 NMOMELIEHHUH U NMOMELLEHHUH Od PekBHU3HUTHI
m\n noMeleHui s o
< CaMOCTOATEIBHOU paﬁOTb] NOATBEPHAaroLLEro
CaMOCTOSATEJIbLHOH JOKYMEHTa
paboThl Y
Meb6ens aynutopHas ¢
KOJIM4YEeCTBOM pabOoyMX MecT T —_—.
B COOTBETCTBHH C panps
cuctema Windows,
YyeOuas KOJTMYECTBOM CTYIEHTOB, .
oducHeIH makeT
aynuTopus ans | pabodee MecTo Miciosoft Office
1 Jlexuun MIPOBEICHHS NpenoaBaTes, J0CKa Torosop Ne 43
JIEKIIUOHHBIX ayIMTOpHAas. 12/1 712_20‘ 19 ot
3aHATHIH KoMnbroTepHas TexHuka: 18.11.2019
KOMIIJIEKT IIPOEKIIMOHHOTO o
o0opynoBaHuS:
HOYTOYK/KOMITBIOTED,
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IIPOEKTOP, MPOEKIIHOHHBIH
AKpaH/IocKa.

MeGens ayauTopHas ¢
KOJIMYECTBOM pabOdyHX MecT
B COOTBETCTBHH C
KOJIUYECTBOM CTYEHTOBR,

— OnepanuonHas
cucrema Windows,

YyeOnas pabouee MecTo ol naker
[TpaxkTtuueckne | ayauTopus 1uisi | mpemojaBaTelis, 10cKa Microsoft Office
3aHSATHS IIPOBECHHUS ayIMTOpHAas. Toranop Ne43-
MPaKTHIECKHX KomnreroTepHas Texuuka: 12/1712-2019 ot
3aHITHH KOMILJIEKT IPOEKITHOHHOTO 18.11.2019
000pyJ0BaHHUS:
HOYTOYK/KOMIIBIOTEp,
IPOEKTOP, IPOEKIINOHHBIH
9KpaH/mocKa.
Mebenb ay1MuTOpHas ¢
KOJMYECTBOM paboyux MecT
B COOTBETCTBHH C e
KOJINYECTBOM CTYIEHTOB, 0
VYuebnas pabouee MecTo B — ’
JlaboparopHsie SYREIOpHE L. | MPETIONABITENE, J0CKS Microsoft Office
paboThl pnR S i Jorosop No 43-
nabopatopHblX | KoMmbroTepHas TeXHHKA: 12/1712-2019 o1
pabort KOMIUIEKT IIPOEKIIUOHHOT'O 18.11.2019
000pyI0BaHHA: o
HOYTOYK/KOMIIBIOTEP,
IIPOEKTOP, MPOEKIIHOHHBIH
9KpaH/mocKa.
Mebens aynuropHas ¢
KOJIMYECTBOM paboumx MecT | GiparomEs
B COOTBETCTBUH C e WS,
KOJIMYECTBOM CTYJIEHTOB, SR —
PROOHES MECTO Microsoft Office
IpenoaaBares, J0CKa Torosop Ne 43-
P ARTOpHAd. 12/1712-2019 ot
KomnproTepHas TeXHHKa: 18.11.2019;
Vuebnas ggyg;;g;‘al;l;?mnwﬂoro — IInardopma Microsoft
Koncynprauun i i HOYTOYK/KOMIIBIOTED Te_ams (B cocrase
IPOBENICHHUS Y Microsoft Office-365)
.. | IPOEKTOp, TPOEKIIHOHHBIH
KOHCYJIbTallHi s Jorosop Ne 43-
3KpaH/mocka. ¥YcTpoiicTa 12/1712-2019 or
TIOJIK/TIOYEHHSI K CETH 18.11.2019
Wureprer, noctyn B _ JloroBop Ha
;J;?gg ;I;Ei)ouﬂo- IpeoCTaBlIeHHE
TIOCTOSTHHOTI'O JIOCTYTIA K
00pazoBaTebHYIO cpey cone Virepaeror
HTH (pummana) YpdV,
30.12.2019 Ne 800037
KOMILIEKT JIHIIEH3HOHHOTO
[IpOrpaMMHOT0 o0ecrieyeHHst
Camocrosrensn | ITomermenus s | Mebens ayautopHas ¢ — Onepanuonnas
as pabota CaMOCTOSITENIBHO | KOJIM4eCTBOM pabouux mecT | cuctemMa Windows,
CTYJEHTOB i paboThl B COOTBETCTBHUH C oducHEIH nakeT
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o0yuaromuxcsi | KOJMYECTBOM CTYIEHTOB. Microsoft Office
KomnrsloTepHas TexHuka: Horosop Ne 43-
KOMIUIEKT IPOEKIIHOHHOTO 12/1712-2019 ot
000py10BaHUA: 18.11.2019;
HOYTOYK/KOMIIBIOTEP, — Ilnardopma Microsoft
IIPOEKTOP, IPOEKIIHOHHBIN Teams (B  cocraBe
9KpaH/nocka. YcTpoiicTsa Microsoft Office-365)
NOJKIHOYEHHS K CETH Horosop Ne 43-
WuTepHer, nocTyn B 12/1712-2019 ot
JJIEKTPOHHYIO 18.11.2019
UH(pOpPMAIIHOHHO- — Jlorosop Ha
00pa3oBaTENbHYIO CpeLy IIpe0CTaBICHHE
HTH (¢punuana) YpdV, IIOCTOSIHHOTO IOCTyTa K
KOMILIEKT JIMIIEH3HOHHOTO cetu MHTEpHET OT
nporpaMMHoro obecrneuerus | 30.12.2019 Ne 800037
Mebenb ayiutopHas ¢
KOnM4ecTBOM pabouux MecT | — OnepanunoHHas
VYyeOnas B COOTBETCTBHH C cucteMa Windows,
Texymui ayJIHTOpHsS I | KOJHYECTBOM CTYIECHTOB. oducHEIH nakeT
KOHTPOJIb H TEKYIIEero KommnbroTepHas TeXHHKa: Microsoft Office
IIPOMEIKYTOYHAsE | KOHTPOJIA 1 KOMIUIEKT POEKIITHOHHOTO Horosop Ne 43-
aTTecTalus IPOMEXYTOYHO | 00OpYI0BaHMS: 12/1712-2019 ot
W aTTecTaluu HOYTOYK/KOMIIBIOTEP. 18.11.2019

IIPOEKTOP, NPOEKIIUOHHBIN
9KpaH/J0CcKa.
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PA3JIEJ 2. IPOT'PAMMBI MOJY.JIS
«OCHOBHOE U BCIIOMOT' ATEJIHOE OBOPYJOBAHUE TEILJIOBBIX
JNEKTPUYECKUX CTAHLIMI»

2.2. PABOYAS ITPOI'PAMMA JUCIHUIIJIMHBI « TEINIOTEXHUYECKOE U
BCIIOMOT'ATEJIBHOE OBOPYJJOBAHMWE U TPYBOIIPOBO/IbI TEILJIOBBIX

CTAHIIHI»

2.2.1. COAEP’ KAHUE U OCOBEHHOCTH PEAJIM3AIIMHA JUCHUILJIMHBI
«TEINIOTEXHHYECKOE U BCIIOMOT' ATEJIbHOE OBOPYJIOBAHUE U
TPYBOITIPOBO/bI TEILIOBBIX CTAHLIHI»

2.2.1.1. Texnosioruu 00y9JeHHsi, HCIO/Ib3yeMble PH H3YYeHHH THCUUILTHHLI MOIY.IS

— TpanuuuonHas (penpoayKTHBHAsi) TEXHOJOTWsS, C NpPHUMEHEHHEM HH(OPMAIIHOHHBIX

TEXHOJIOTHii

2.2.1.2. Ilnanupyemsie pe3yabTaThl 00y4eHus (MHIMKATOPbI) M0 JHCIHUILIHHE
«TennoTexunyeckoe u BenomMoraTe/IbHoe 060py/A0BaHKe H TPYGONPOBOABI TEMIOBBIX

CTAHIHIT»

Tabnuna 1

Kon 1 HaumeHnoBanue
KOMIIETEeHIHH

IlnanupyeMble pe3yabTaThbl 00y4eHus (MHIUKATOPHI)

ITK-6. CriocobeH BBITONIHATE
CliellHaIbHbIE PacyeThl U BEIOHpATh
obopynoBaHHE 110 TEIIOBLIM CETIM

3name:

— 38KOHBI H OCHOBHBIE (JU3HKO-MaTeMaTHUYECKHE MOJETH
IIEPEHOCA TEMIOTHI U MacChl IPUMEHHTEIBHO K
TEIIOTEXHHYECKUM YCTAHOBKAM H CHCTEMaM.

Vmems:

— MPOBOJIUTH TEIJIOBOH pacyeT 3HEPreTHYECKOro 000py10BaHHUS.
Braoemuw:

— CTaHJapTHBIMH METOIMKAMH TEIJIOBOTO pacyeTa
SHEPreTHYECKOro 000py I0BaHHS.

I1K-7. Cnocoben anamm3upoBars
paboty 00bekTOB
npodeccHOHANBHOM JesITeIbHOCTH,
OLIEHHUBATh TEXHHYECKOE COCTOSIHHE
CHCTEM, IPOBOAUTH YUET
BBISIBJICHHBIX HEHCIIPABHOCTEH M
neEeKTOB H OTpaxaTh pe3y IbTaThI
B OTYETHOH NOKyMEHTallHH

3Hnamw.

— CTaHJapTHbIE METOAUKH pacyera BCIIOMOraTelIbHOTO
00opy10BaHHS 3IEKTPOCTAHIIHIA.

Vmemn:

— CpPaBHHBATh Pa3IHYHOE TUIIOBOE SHEPreTHYECKOE
obopynoBanue 1 BeIOUpATh HaHOOIee COOTBETCTRYOLIEE
TpeOOBaHHSM H YCIOBHSIM IIPOH3BO/ICTBA.

Braoemuw:

— METOIMKaMHi BEIOOpa 000py IOBaHUS JIEKTPOCTAHIIHIA.

ITK-8. Cnocoben pazpabarsiBars 1
KOHTPOJIMPOBATH IUIaHBI TEKYIIHX U
NEPCIEKTHBHEIX 00beMOB paboT mo
JKCIITyaTaluy 00LEKTOB
npodeccHoHaNBHOI AeATeNBHOCTH

3Hamo:

— OCHOBBI TEOpHH pabOThl, 0COOEHHOCTH KOHCTPYKIIHH H
XapaKTepUCTHKH HACOCHOTO, TATOAYTHEBOI'O U
TEIIOMEXaHUYECKOTO 000pYAOBaHMS €K TPOCTAHIIHH.

Vmemn:

— aHAJIM3UPOBATh TEXHHYECKOE COCTOSTHHE YHEPTETHYECKOTO
obopymoBaHusL.

Baaoems:

— HaBBIKOM COCTaBJICHUs TUIAHOB HA TEKYIIHE U NEPCIIEKTHBHBIE
0bbveMbl paboT mo sKcmuTyaranuu obopynosanus TOC.
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2.1.3. Conepaanne nucnunaInHbl «TennorexHnyeckoe U BCnoMoraTeILHoe
o0opy0BaHHe U TPYOONPOBOILI TEIIOBBIX CTAHIHIT»

Tabnuua 2

Kon
pa3nena,
TEeMBI

Paznen, rema
MU CHHILTHHbI

Copaepxxanue

P1

Knaccuduxanus
BCIIOMOTaTeJIbHOTO
obopyaosarus TOC

Texnonoruueckas cxema TOC 1 MecTo BcrioMOraTeIbHOr0
obopynoBanus B Helt Kinaccugukanus BcnoMorareibHOro
obopynoBanust TOC 1o Ha3HAUEHUIO M IPUHITHITY NEHCTBHS.

P2

PerenepatuBHbIe U
CETEBBIE OO PEBATEIH

HasnaueHue ¥ THIIBI pereHepaTHBHbBIX MOI0TPeBaTENEH.
KoncTpyKTuBHEBIE 0cOOEHHOCTH NOJOTpeBaTeieil BRICOKOrO U
HH3KOro nasyieHus. CxeMbl BKIIIOYEHHs 110Jj0TrpeBarTeei B
CHCTEMY pereHepaluy TypOouHbl. OCHOBBI TEIJIOBOIO pacyera
pereHepaTHBHBIX onorpeparenei. OnpeneneHne OCHOBHBIX
TEOMETPHUYECKUX XapaKTepUCTHK pereHepaTUBHbIX
noznorpesareneif. OCHOBBI THIPABINYECKOTO pacyeTa
pereHepaTHBHEIX NOI0TpeBaTEeeH.

HaznaueHue ceTeBbIX nonorpesareneii. KOHCTpYKIIHH ceTeBBIX
nojiorpesareneit. CxeMbl BKIIOUSHHS CETEBBIX
nojiorpesateneii. TennoBoit pacyeT CeTEBBIX NOI0OTpeBaTENEii.

P3

Hcnapurenu u
Jlea’paTopsl

Hasnauenue u tuns! ucnapureneit. Koncrpykiuu
ucnaputeneil. Boausiit pexxum ucnapureneii. CxeMsl
BKJIFOUCHHUS HCTiapuTeneil B TennoByto cxemy TOC. Tennosoii
M TH/IPaBIMYECKUI pacdeT HCIapUuTeseH.

Haznauenue u Tuns! neaspatopoB. TeopeTHueckite OCHOBEI
nporecca TepMH4ecKoii fealpanui. KoHeTpyKiun
JeaspaTtopos. Pacyer TensioobMena B eadparopax.

P4

Bonorpelinbie KOTIIBI

Hasnauenue u NpUHIMN I€HCTBHS BOAOTPEHHBIX KOTIIOB.
Konctpykumu BogorpeiHbix KoT10B. OCHOBBI TEILIOBOTO
pacueTa BOJOTpeHHbIX KOTJIOB.

PS5

3010y TOBHTETH

Hasnauenue u Tuns! 3onoynosureneit. Konerpykuuu
30J10yJIaBIIMBAIOMKX ycTpoicTB. [lokazarenn a¢dekTuBHOCTH
paboTHI 30J10YIaBIHBAIOIIHX YCTPOIHCTB.

P6

CraHUHOHHEBIE
TpyOONPOBOIEI

Knaccuduxarius craHMOHHBIX TpyOOIPOBOIOB MO
HaszHadeHu1o. Kareropuu tpybonporoaos. @axkTopsl,
BIHAIONIHE Ha paboTy TpybonpoBonoB. KommeHcanus
TEIJIOBBIX yUTHHEHHH TpybonpoBoaos. Kpennenue
TpybomnpoBozoB. Tennosas u3omnsuus TpyOONpoBOIOB.
Apmarypa nng TpyOonpoBoaoB. OCHOBEI pacueTa
KOHCTPYKTHBHBIX 3JIEMEHTOB H THIPABIHYECKOrO
COIPOTHUBIIEHHUS TPyOOnpoBoI0B. OcOOEHHOCTH IKCILTyaTaLHH
Tpybonposoaos TOC.

P7

HacocHoe u
TATOOY THEBOE
obopynoBanue TOC

Ha3snauenue 1 061acTh NPUMEHEHHS HACOCOB M TATOIY ThEBBIX
MainyH. [lapamerpsl paboTh! MalliH. XapakTepUCTHKH
HacOCOB U TATOQyTheBBIX MamuH. Onpenenenue
XapaKTepucTUKH ceTH. Paboumii pesxum mpu pabote MaruHb
Ha ceThb. CoBMecTHag paboTa HeCKOJILKHMX MAaIlluH Ha 001y
ceTb. OmpezeneHne ONTUMAIBHOTO PEKUMa COBMECTHOM
paboThl MalKH Ha ceTh. Y cToiunBas paboTa HacOCOB H
BEHTHJIATOPOB B ceTH. [loMnaxk ¥ Mepsl ero npeaynpesKIeHus.
Kapuraims ¥ Mepsl IpeTynpe)kIeHHsI KaBUTAIUH.




VYcnoBus paboThl MeTalIa TENI000MEHHOT0 000PYI0BaHHS H

Pacuet TermnoodmenHoro 5 -
TpyOonpoBoaoB. Mi3MeHeHHs! CTPYKTYpBI H CBOMCTB CTalel B

o0opyIoBaHHUS U
TpybonpoBo10B Ha
IIPOYHOCTH

P8
KonTpons cocrosinus napornpoBoaos. Pacuer Ha npovHOCTE
DIEMEHTOB TEIIOOOMEHHHKOB H TPYOOIIPOBOIOB.

nponecce U3roTOBJICHUSA, IKCILTyaTallud, MOHTaKa H pEMOHTA.

2.2.1.4. 5I3bIK peanu3auMy NPOrPaMMbI
[IporpaMMa IMCLMIUIMHBI pealu3yeTcs Ha TOCyJapcTBEHHOM s3blke Poccuiickoit
Oenepanuu.

2.YYEBHO-METOAUYECKOE W HWH®OPMAIIMOHHOE OBECIIEYEHHUE
JUCIUIIINHBI

DJIeKTPOHHBIE pecypchbl (H31aHHsA)

1. benses, C.A. HanexHocTs TemmosHepretuyeckoro obopymosamus TOC : yueGHoe
nocobue / C.A. benses, A.B.BopoGres, B.B. JlutBak ; MunucTepcTBO 06pa3oBaHHs M HayKH
Poccuiickolt  @enepammu, @eznepanibHOe TocyIapcTBEHHOE aBTOHOMHOE obpa3zoBaTeibHOE
yupexkaeHue  Bbiciiero  obpasopanus — «HamwoHanbHpl  MccnenoBarenbckuii  ToMCKHIA
TONUTEXHUYECKHH yHHBepcuTeT». — ToMck : M3martensctBo TOMCKOrO MOJHTEXHHYECKOTO
yHuBepcutera, 2015. — 248 c. : mi., Tabn., cxem. — Pexum goctynma: mo moxmucke. — URL:
http://biblioclub.ru/index.php?page=book&id=442071 — Bubmuorp. B kH. — TEKCT : ITEKTPOHHBIA.

2. Bonoaun, I''M. Oneparop korenbHoii : yueGuoe nocobue / M. Bomomun. — CanKT-
IletepGypr : Jlanp, 2019. — 252 c. — ISBN 978-5-8114-3942-3. — TexcT : 3eKTpoHHbIi // JIans :
37EeKTPOHHO-OMbGnnoTeunas cucrema. — URL: https://e.lanbook.com/book/125708 — Pexum
JIOCTyIa: Ul aBTOPHU3. TTOJIb30BaTENEH.

3. O6onenckut, H.B. IIpaktukym mo TemioTexsuke : yuebHOe mocoGue /
H.B. O6onenckuii, B.JI. Ocoxun ; MunucrepctBo o6pasosanus Hmkeropoackoil o6macTH,
Hwkeropoackuii rocy1apcTBeHHBIH HHKEHEPHO-3KOHOMHYECKHi HHCTHTYT. — Kasruno : HTUDU,
2010. - 236 c. : cxeM., umL, Tabn. — Pexum gocryma: mo mommucke. — URL:

http://biblioclub.ru/index.php?page=book&id=430983 — Bubmuorp. B kH. — ISBN 978-5-91592-
008-7. — Texcr : 2J1€KTPOHHBIH.

4. Crenanos, O.A. OcHoBHI TpaHcdopmarmu Ternotsl : yue6unk / O.A. Cremanos, C.O.
3axapenko. — Cankr-IletepOypr : Jlaub, 2019. — 128 ¢. — ISBN 978-5-8114-3722-1. — TekerT :
3JIEKTPOHHBIH 1 Jlann : 3JIEKTPOHHO-OnbIHOTeYHAs CHCTEMA. — URL:
https://e.lanbook.com/book/122152 (nara ob6pamenns: 27.01.2020). — Pexum mocTyma: s
aBTOPH3. ITOJL30BATEJIEH.

Ilpodeccuonanpupie 6ashl JaHHBIX, HH(GOPMAIHMOHHO-COPABOYHBIE M MOHCKOBBIC
CHCTEMBI

OBC «Jlaub» http://e.lanbook.com/

OBbC «VuuBepcurerckas bubmmorexa onnaiin www.biblioclub.ru

9B «Onextponnas 6ubmmorexa HTH» http://elib.ntiustu.ru

3onanbHas Hay4Has 6uGmuoTeka Yp®Y. — Pexxum noctyna: http:/lib.urfu.ru/
["ocynapcTBenHas nH(pOpPMAIMOHHAS CHCTEMA B 00JIACTH 3HEPTrocOepeKeH s ’
MOBBIICHHS 3HepreTHyeckoi adpdexktusnocty (IUC «SueprosddexrurocTsy) URL:

http://gisee.ru
e MunucTepcTBO 3HEpreTHky Poccuiickoii @eneparmu https://minenergo.gov.ru/

Ilepuoanyeckue KypHaJIbI
¢ ExemecsuHblii TeOpeTHIECKUH H HayuHO-TIpaKTHUeCKuit xypHa « TeriosHepreTukay

http://tepen.ru/
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e Kypnan «M3Bectuss PAH. Duepreruxa» https://sciencejournals.ru/journal/izen/

MaTtepuaas! aas Jaun ¢ OB3
Becb kontent OBC mpencraBnen B Buze (ainoB crmeuuansHoro Qopmara s
BOCIPOU3BEICHUS CHHTE3aTOPOM PEYH, a TaK )K€ B TECTOBOM BHJE, IPUTOJHOM Ul IMPOYTEHHS C
HCII0JIb30BaHHEM 3KPaHHOH JIYIIbl U HACTPOHKOH KOHTPACTHOCTH.

2.2.3. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE JTUCILAIIINHBI
«TennorexHuyeckoe H BCIOMOraTeJbHoe 060py10BaHHe H TPYOONPOBOALI TENIOBBIX

CTAaHIHII»

Ceeftennsi 00 OCHAIEHHOCTH AHCHMINIHHBI CHENHMATH3HDPOBAHHBLIM H J1a60PATOPHBIM
o0opyaoBaHHEM H NPOrPAMMHBIM ofecredeHHeM

Tabnuma 3
HaumenoBanue
S INepeuens nporpaMmHoro
No . noMelLeHuii 1 OCHHU.IEHH“OCTb cneuna.minmx obecneueHus.
m\ Bup 3ausatiii TIOMeILe i s MOMELIECHHH U HOMf:“I].[eHHH pIRIE:| PexkBu3UTHI
CaMOCTOSTENBHOI CaMOCTOATEJIBHOH pa60Tbl NOATBEPXKOAOLIETO
paﬁUTbl JAOKYMEHTa
Meb6enb ayquTopHas ¢
KOJINYECTBOM paboumx MecT
B COOTBETCTBHH C
KOJIMYECTBOM CTYJCHTOB, — OnepanuonHas
Vyebnas paboyee MecTo cucrema Windows,
ayJIMTOPHS JJIst NpenojaBaTess, JocKa oucHbIH nakeT
1 Jlexruu IPOBEICHUS ay JUTOpHasl. Microsoft Office
JIEKIMOHHBIX KoMnproTepHas TexHHKa: Jlorosop Ne 43-12/1712-
3aHATHH KOMIIJIEKT npoekiuonHoro | 2019 ot 18.11.2019
o0opynoBaHus:
HOYTOYK/KOMITBIOTED,
MPOEKTOP, IPOEKIUOHHBIN
9KpaH/IocKa.
Meb6ens ayquropHas ¢
KOJIHYECTBOM pabOyHX MECT
B COOTBETCTBHH C
KOJIMYECTBOM CTY/IEHTOB, — Onepanponnas
VuebHas pabouyee mMecTo cuctema Windows,
IlpakTudeckue | ayIuTOpHs Iist [IpenojaBaTens, 10cKa otucHbIl naker
2 3aHATUA IIPOBEJICHUS ayJIMTOpHasl. Microsoft Office
IIPaKTHYECKHX KoMmnsroTepHas TexHHKa: Jorosop Ne 43-12/1712-
3aHATHH KOMILIEKT npoeknuonHoro | 2019 ot 18.11.2019
obopyoBaHHus:
HOYTOYK/KOMIBIOTED,
IIPOEKTOP, NPOEKIIMOHHBII
9KpaH/I0CKa.
YyebHas Mebens aynuropHas ¢ — OnepanuoHHast
Jaboparopr: ayMTOpHS IS KOJH4eCTBOM pabounx MecT CHCTeMavWindOWS,
3 & PO NIPOBEICHHSA B COOTBETCTBHH C 0(1311(:1{5114 TaKeT
J1abopaTOpHBIX KOJIMYECTBOM CTYAEHTOB, Microsoft Office
pabot pabouee MecTo JloroBop Ne 43-12/1712-
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npernojasarens, 10cKa
ayIMTOpHasl.
KomrneroTepHas TexHuKa:
KOMILJIEKT NIPOEKIIHOHHOTO
obopy 1oBaHus:
HOYTOYK/KOMIIBIOTED,
MPOEKTOP. NPOECKIIHOHHBIIH
3KpaH/nocka.

2019 0r 18.11.2019

Me6enb ayautopHas ¢
KOJIMYECTBOM pabOYHX MeCT
B COOTBETCTBHH C
KOJIMYECTBOM CTYAEHTOB,
pabouee mMecTo
npenojasareis, 10cKa
ayIUTOpHas.
KommnbioTepHast TexHuKa:
KOMILIEKT [IPOEKIIHOHHOTO

— OnepanuoHHas
cuctema Windows,
otucHbI# naker
Microsoft Office
Horoeop Ne 43-12/1712-
2019 or 18.11.2019;

Vuebnas o0opynoBaHus: — Ilnarpopma Microsoft
ay IUTOpHs S CTaB
O — YIOUTOPUS 115 HOYTOYK/KOMITBIOTED, 5 Tgam (B cocTaBe
IIPOBEICHUS IIPOEKTOP, NpoeKIHOHHbI | Microsoft Office-365)
KOHCYJIbTalUH 3KpaH/nocka. Y cTpoiicTBa Jorosop Ne 43-12/1712-
NOJK/IIOYEHHUS K CETH 2019 or 18.11.2019
HuTepner, nocryn B — JloroBop Ha
3NIEKTPOHHYIO IIPEOCTaBlIEHHE
HHGOPMALHOHHO- IIOCTOSTHHOTO JIOCTYTa K
00pa3oBaTenbHYIO Cpemy cetd UHTepHET OT
HTU (¢pununana) YpdV, 30.12.2019 Ne 800037
KOMILIEKT JTULEH3UOHHOTO
IIPOTPaMMHOTO
obecrnieyeHus
Me6enb ayauropHas ¢
KOJIMYECTBOM paboyux MecT
— OnepauuoHHas
B COOTBETCTBHH C :
cucrema Windows,
KOJIMYECTBOM CTYJICHTOB. %
KommnbloTepHas TexHuka: S FCHBL IR ET
KOMILJIEKT IIpoe HOHHOI:0 Ncrosoll Oflice
S — Tlorosop Ne 43-12/1712-
e = Sl 2019 o 18.11.2019;
Iomemmenus st yTOY p: |- ITnardpopma Microsoft
CamocrosTens .. | MPOEKTOp, MPOEKLHOHHBIH
Has pabora N-w s e 3KpaH/nocka. YcerpoiicTsa Tgams (8 cocTane
CTETER paboTs! o KJI[O‘-ICHI/IlH K ceti Microsoft Office-365)
£ obysaomrxcst | PP ISR K C€T Tlorosop Ne 43-12/1712-
BHeKTPOH;IHIO k. 2019 ot 18.11.2019
POHHY — Jloroeop Ha
HHPOPMAIIHOHHO-
IpeIoCTaBIeHHE
oOpa3oBaTenbHYIO cpey
IIOCTOSIHHOTO JIOCTYTIA K
HTH (dummana) YpdV,
KOMIUIEKT IMLEH3HOHHOTO | oo o, L HICDHET OF
30.12.2019 Ne 800037
IIPOrpaMMHOTO
obecneueHus
Texymmii Yuebnas Me6enb ayauropHasi ¢ — Onepaunonnas
KOHTPOJIb H | ayAUTOPHS IS KOJIMYECTBOM pabouux Mect | cuctema Windows,
IIPOMEXYTOYH | TEKYIIETO B COOTBETCTBHH C o ucHbIH nakeT
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ad aTTecTalnus

KOHTPOJS U
IIPOMEXKY TOYHOMH
aTTecTaluu

KOJINYECTBOM CTYEHTOB.
KommnelorepHas TexHHKA:
KOMILJIEKT IPOEKIIHOHHOTO
obopy1oBaHHS:
HOYTOYK/KOMIBIOTED,
MIPOEKTOP, IPOESKIIHOHHDII
SKpaH/IocKa.

Microsoft Office

Jloropop Ne 43-12/1712-

2019 or 18.11.2019
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PA3JIEJI 2. TIPOT'PAMMBI MO Y JISI
«OCHOBHOE U BCIIOMOT ATEJIbHOE OBOPYJOBAHHE TEIIJIOBBIX
IJEKTPHYECKHUX CTAHIIUN»

2.3. PABOYAS ITPOT'PAMMA JUCIHHUIJIMHBI «TYPBUHBI TEIJIOBBIX CTAHLIMIA
U 3JIEKTPOIEHEPUPYIOUIEE OBOPYJIOBAHUE»

2.3.1. COIEP)KAHHUE H OCOBEHHOCTH PEAJIM3AIIMM JUCIIUTTIJINHBI
«TYPBUHBI TEIIVIOBBIX CTAHIIAM U SJIEKTPOT'EHEPHUPYIOIIEE

OBOPYJOBAHHE»

2.3.1.1. TexHos10ruu 00y4eHusi, HCNOIb3yeMble IIPH H3YYeHHH AHCHHILTHHBLI MO/LY.Is

— TpaauimonHas (penpoayKTHBHAS) TEXHONOIHs, C TNPHMEHEHHEM HH()OPMAIHOHHBIX

TEXHOJIOruH

2.3.1.2. Ilnanupyemble pe3yibTaThl 00ydeHus: (MHAHKATOPHI) 0 THCLHILIHHE
«TypOuHBI TEeNIOBBIX CTAHLHII H 3JIEKTPOreHepHpYIolIee 060PyI10BaAHIE»

Tabnuma 1

Kox 1 HauMeHoBaHHe
KOMIIETEHLIHH

Ilnanupyemble pe3y/bTarhl 00y4eHns (HHAHKATOPbI)

IIK-6. CriocobeH BEIIOIHATE
CTIEIMAaJIbHBIE PACUETHI U BHIOMPATh
000pyI0BaHKE MO TEIJIOBBIM CETAM

3uams.

— KOHCTPYKIIHH H XapaKTepHCTHKHU Typoun TIC;

— KOHCTPYKIHMH H XapaKTEPUCTHKHU ITAPOTra30BhIX H
ra3oTypOHHHBIX YCTaHOBOK;

— TEXHOJIOTHH IIPOH3BO/ICTBA 3JIEKTPUYECKOM U TEILIOBOM
SHEPIHH Ha 3JIEKTPOCTAHIMAX, MECTa Pa3IMYHOTO 000PYI0BaHMS
B CX€ME CTaHIIHH;

— pexXHMBbI pabOTEI 3JI€KTPOCTAHIIHIA;

— OCHOBBI IIEHTPAJIM30BAHHOI'0 3HEPro- H TEILIOCHAOKEHHS
oTpedHTeNnei, METOI0B ONTHMAIILHOM CXeMBI CHAOKEHHUs;
— METOJIMKH pacdeTa TerloBhlx cxeM TOC, XapaKTepHCTHK;
— HOPMAaTHBHYIO JOKYMEHTALHIO, PErNIaMEHTUPYIOIYIO
IKCILTyaTallHo 000PYA0BAHUS NIEKTPOCTAHIIHIA.

Ymemn:

— NMPOBOJUTH TEIJIOBOM pacyeT 3HEPreTHUECKOro 000py10BaHHS;
— ouenuBath KIIJ] snepreruyeckoro obopynoBanus;

— ONPEIENATH NPHOIU3UTENBHYK) CTOMMOCTE YCTAaHOBKH U
MOJIEPHH3AI[HH SHEPreTHYECKOro 000py10BaHU;

— COCTaBJIATh OTAEJbHbIE Pa3/ielbl HHCTPYKIHIH 110
IKCIUTyaTauuu obopynosanus TIC.

Braoemy:

— METOAMKaMH BEIOOpa 000py10BaHKs JIEKTPOCTAHIIHIA;

— CTaHJapTHBIMH METOMKaMH TEIJIOBOTO pacyeTa
SHEPreTHYECKOro 000pyI0BaHHS;

— METO/IaMH OIBITHOH NPOBEpKH 000pYI0BaHHS.

2.1.3. Conep:xkanne nucuumiuabl « TypOHHEBI TeNI0OBBIX CTAHIMI H
3JIEKTPOreHepHpyomee 000pyaoBaHHe»
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Tabmuna 2

Koa
pasne
Ja,
TeMBI

Paspnen, Tema
JTHCHHILTHHbI

Copep:xxkanue

P1

TypOunnas
CTYIEHb

HMcreuenue BoasiHOrO napa u3 com1. TypOuHHble petieTkd. [Ipunnun
paboThl TypOuHHO# cTyneHu. [Iponece npeobpa3oBaHus SJHEPruH B
TypbuHHO# cTynenu. [Torepu sHepruu B TypOMHHBIX pemeTkax. CTymeHu
aKTHBHOTO U PEaKkTHBHOIO TUIOB. TPeyroJbHUKH CKOPOCTEH.
OtnocHTenpHbIH Nonaroynbiid KIT/] TypOuHHON cTYNIeHH U ero
3aBUCHMOCTH OT U/C¢. JlonoHUTENBHEIE TIOTEPH SHEPTHHU B TYpOHHHOI
crynend. OtHocutenpHbid BHYyTpeHHUH KIIJ] cTynenu. JIByxBeHeuHbIe
crynen. Ilapuuansasie crynenu. Ctynenu 00nbnoil BepHOCTH.
Omnpenesnenne OCHOBHBIX Pa3MEPOB COILIOBBIX H PabOYHX PEINeTOK.
Bribop npoduneii TypOHHHBIX pEIIETOK.

P2

MHorocTtyneHyar
ble TYpPOUHEI

Pabouwnii nmpouecc MHOrocTyneH4aroi napoBoii typounsl. O0Iee
YCTPOWCTBO ¥ OCHOBHEIE CHCTEMBI NApOBOH TypOHHBEL.

IIpenenpHas MOIHOCTH OJTHOIIOTOYHOMN NAPOBOM TYPOHHBI H MPOITYCKHAS
crnocoOHOCTh NOceAHel CTYNeH): OCHOBHBIE (GaKTOPBI H UX
ONpeIeIISIOIINE; CIIOCOOB! YBEINUEHUS TIPEIeIbHON MOLTHOCTH TYPOHHEL.
Ocegele ycunus 1 crocoOb! HX YpaBHOBEIIHBAHHS.

Vnnorsenus B napoBeIx TypbuHax. Kinaccubukanus ynioTHeHui mo
MECTY YCTaHOBKH B TypbuHe. Teopus nporecca B 1aOMpHHTOBBIX
ynnoTHeHusx. Pacyer yteuek napa yepe3 nuadparMeHHbBIE U KOHIIEBBIE
ynjaotHeHus. CucTeMa KOHIIEBBIX YIUIOTHEHHH MapoBBIX TYPOUH U ee
BKJIIOYEHHME B TEILIOBYIO cxemy IITY.

[Tapopacnpenenenue Typounsl. HasHaueHHe cHCTEMEI
napopacrnpezieneHus 1 ee coctaB. OCHOBHBIE THIIBI ITapopacIipe/iesIeH s,
IPUMEHSEMBIE B IapOBLIX TypObuHax. OCHOBHBIE KOHCTPYKIIUH
CTONOPHBIX M PETYIUPYIOLIHX KIIAaHOB NapOBLIX TYPOHH.

PacueT u npoexTHpoBaHue napoBoit TypOuHbl. ITocienoBarebHOCTE
pacuera OJHOIMJIMHAPOBOH mapoBoii TypbuHsl. Onpenenenue Yucia
CTYIIEHEH M pacupeencHue TeIIonepenana Mexay CTyIeHIMH.
YcranoBKa napoBoi TypOuHbI Ha GyHAameHTe. OpraHu3amnus TeIIOBBIX
paciiMpeHHu TypOHHBI.

P3

CucreMa cMa3skH,
peryiupoBa

HUS U 3aI0UTEI
NapoBBIX TypOUH

Haznauenue cucreMs! MaciocHabxKeHus: U OCHOBHbBIE TPeOOBaHHUS K HEH.
ITpuBIMNHATEHEIE CXEMBI MACIOCHA0KEHHS MTAPOBBIX TYPOHH.
CoBMeIeHHBIe CHCTEMBI MAaCTIOCHA0XKEHUS CMA3KH U PETyTHPOBAHHS.
ABTOHOMHas cucTeMa MaciocHabxeHust cMa3ki. OCHOBHEIE JIEMEHTBI
CHCTEM MaclIoCHa0XeHusl.

3amaun cucTeMBl aBTOMaTHyeckoro peryauposanus (ACP) napooi
Typbunsl. CtpykrypHas cxema ACP npsiMoro geiictBusi. CxeMbl ¢
IpoMeKyTOYHBIM yeunueM. Beoa B ACP koMmaH[ oT onepartopa;
MexaHu3M ynpasneHus Typounoi (MVYT). [TonsTie HepaBHOMEPHOCTH U
HeuyBcTBHTENEHOCTH ACP. Cratnueckas xapakrepuctuka ACP. 3a6poc
9acTOTHI BpalleHHUS.

Hasnauenue cucrembl 3a1uTh 1apoBoH TypOUHBL 3aumTa TYpOHHBI OT
HeJO0IyCTUMOTO IOBEIIIIEHHS] YaCTOTHI BpalleHusi. ABTOMAT
Oe3onacHOCTH. 3aUTEl TYPOHHBI: OT HEJOMYCTHMOTO OCEBOTO CIBUTa, OT
HEJOMYCTHMOTO CHM)KEHHSI JaBlIeHUS B CUCTEME CMa3KH, OT
HEJONYCTHMOTO NOBHIINIEHHS JaBIeHUS B KOHIEHCATOPE, OT
HEJONYCTUMOI'0 CHHXEHMS TEMIIEPATYPBI CBEKErO 11apa, 0T
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HEJIOIYCTHMOI0 NoBbIeHHs ypoBHs B [IBJI.

P4

Typbunsr na
KOMOMHHPOBaHOI
BEIPa0OTKH
TEIJIOBOH U
IEKTPHYECKOH
HEPruu

OcHoBHBIe NOTpeOUTENH TEIIOBOM 3Heprun. I paduk noTpebienus
TEIJIOBOM 3HEPruHu.

Typ6una ¢ npotuBonaenerneM. OcoOEHHOCTH ee PeKHMOB pabOTEL
XapakTepHCTHKH 3KOHOMHYHOCTH. MapKupoBKa TYpOHH ¢
NpoTHBOJaBIeHHEM. TypOHHA ¢ OTHUM M JIBYMS PEryJIHpPYEMBIMH
orbopamu. OcoGeHHOCTH peXHMMOB paboThl. MapkupoBka TypOHH ¢
peryIupyeMBIMH OTOOpaMH.

Typbuns! co cTyneH4aTsM OAOrPEBOM BOIBI 1A LieNeH Temno(HKaIHH.
Ocobennoctu pabote! LTH]] TermnoduKamuoHHBIX TYpOHH.
XapaKTepHCTHKH 3KOHOMHYHOCTH U JUATPAMMEBI PEIKHMOB
TEIIO(QUKAMOHHON TypOrHbL. KOHCTPYKTHBHEIE 0COOEHHOCTH TYpOHH C
NPOTHBOJIABJIEHHEM, C PETYTHPYEMBIM 0TOOpOM Napa. Perynupyrorue
OpraHbl M HX KOHCTPYKIIHH.

PS5

Bubparius
Typboarperara

[TonsTue Bubparnuu. Yactora cobcTBeHHBIX Kosiebanuii. BeIHyXIeHHbIE
konebanus. Pesonanc. Bubparus typboarperara. OcHOBHBIE IOKA3aTENH
BHOpanuu Typbun (Bubponepemernenie, BHOPOCKOPOCTS).

Bubpanus oboporHoit yacToTsl. Kputnueckue gactorsl. XKectkue u
rubkue BajonpoBoabl. Hu3koyacToTHAS U BEICOKOYACTOTHAS BHOpaLHs.
Hopme! BUOpannoHHO#H HaeKHOCTH.

P6

[lepemenHbIit
peXUM paboTsl
TypOuH

Knaccupukanus pexumon pabotsl TypOuHbL. Pabora comna npu
nepeMeHHOM pekumMe. CeTka OTHOCHTENIBHBIX pacxo/0B napa. PaGora
CTYTNEHH IIpH nepeMeHHoM pexume. M3menenne KI1J] u peakTHBHOCTH.
Pabota oTceka nmpu nepemMeHHOM pexume. B3auMOCBSI3b pacxo0B U
nasienuii. @opmyna Omorens. M3MeHeHre TEMIONEPENAIOB 110
cTyneHsM (oTcekam). PacimmpeHne B KOcOM cpese COIUIOBOTO B paboyero
KaHaJIOB; IIpeJeNbHble AaBneHus. Pabora nocnenueil crynenu
KOHJICHCAIlHOHHOM TYpOUHEI IIPH NTepeMeHHOM pexuMe. [IpenensHbIii
BaKyyM. YHMBepcalbHas KpHBas IOIIPAaBKa Ha MOIIHOCTh IPH H3MEHEHHH
JaBlIeHHs B KOHIEHcaTope. PexxuMHas quarpaMMa «pacxo-IaBlIcHHE
TYpOHH ¢ JpOCCeNbHBIM U COILIOBBIM napopacipeaenernem. KITJ]
OTCEKOB M MOIIHOCTH B YCJIOBHSIX IIEPEMEHHOTO PEKHMA.

PexxyMBas auarpaMma «MOIIHOCTB-PACcX0» TYPOHH C APOCCENbHBIM U

COIUIOBBIM NapopacipeieieHueM. BinusHie u3MeHeHHs HaYaIbHOTO
JaBJICHHsI H TEMIIEpaTypbl, KOHEYHOTO JAaBJIeHHs TYPOHHBI HA PEKHMHYIO
IHarpamMmy «MOIIHOCTB- PacXo.» KOHAEHCALHOHHOK TYpOHHEI H
TYpPOHMHEI ¢ IPOTHBOJABICHHEM.

BiusHue n3MeHeHHs napaMeTpoB Mapa Ha MOIMHOCTh H SKOHOMHYHOCTb.,

P7

l'azotypbunusie
YCTaHOBKH

Cxemsl # muKiE! npocteiinmx ['TY co cropanuem TomixBa IpH
IOCTOSIHHOM JaBieHHH. OCHOBHBIE NIOKA3aTelH, XapaKTepH3YOIIHe
paboty I'TY. OcobeHHOCTH KOHCTPYKIMH I'a30BBIX TypOHH.
OcHoBHBIE HanpaBIeHus! NOBBIIEH s IKOHOMHYHOCTH [TV,

2.2.1.4. SI3pIK peanu3anuH NpPOrpaMmbl
[IporpaMmma IUCHHIUIMHBEI peayu3yeTcss Ha TOCYIApCTBEHHOM si3blke Poccuiickoii

Ddenepauuu.
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2.YYEBHO-METOIUYECKOE W HWH®OPMAIIMOHHOE OBECIIEYEHHUE
JUCHHUITJINHBI

DJIEKTPOHHBIE pecypchl (H3JaHuM)

1. lnnaaukos, ILA. TlpoekTHpoBaHHE OTHOLMIMHAPOBON KOH/JIEHCALMOHHON TYpOHHHI :
y4ebHoe mnocobue / IL.A.IluaEMKOB ; MunucrepctBo oOpasoBanus M Hayku Poccumiickoit
®enepaunn, HoBocuOupckuit rocy1apcTBeHHBIH TeXHWYeCKHil yHHUBepcuTeT. — HoBocubupcek :
HoBocuOupckuii rocyjapcTBeHHBIH TexHHUeCKHil yHuBepeuteT, 2013, — 83 ¢. — Pexum mocryma:
no moamucke. — URL: http:/biblioclub.ru/index.php?page=book&id=228883 (nara obpameHus:
27.01.2020). — ISBN 978-5-7782-2226-7. — TeKcT : 31eKTPOHHBIH.

2. Jlaryra, C.A. OGopynoBaHHe 3JI€KTPOCTAHIMH H ceTeii: JabopaTopHbIi NpaKTHKYM :
[12+] / C.A. JlaryTa. — Munck : PUIIO, 2015. — 84 c. : cxeM., uil. — Pexum J0oCTyna: Mo HOAMHCKE.
— URL: http://biblioclub.rw/index.php?page=book&id=463630 (nata obpamenus: 27.01.2020). —
bubmuorp. B kn. — ISBN 978-985-503-442-2. — TeKcT : 371€KTPOHHBIIA.

3. Pexyc, I'.I'. DnextpoobopynoBanue npoussoacts: Cnpasounoe nocobue / I'.I". Pekyc. —
Mocksa : Jupext-Memma, 2014. — 710 c¢. — Pexum gocryma: no mnoxmucke. — URL:
http://biblioclub.ru/index.php?page=book&id=229238 (nara obpamenus: 27.01.2020). — ISBN 978-
5-4458-7518-5. — TekcT : 31€KTPOHHBIHA.

4. TennooOMeH M ruapaBiIHKa B KaHajlax JIONATOK ra30BBIX TypOuH : mMoHorpadus / B.T.
[omumyx, H.IT. Coxonos, H.H. Koptuxkos [u ap.]. — Cankr-Iletep6ypr : Jlans, 2020. — 292 ¢. —
ISBN 978-5-8114-4401-4. — TexkcT : anekTpoHHsIi // Jlanb : 31eKTpOHHO-OHOIMOTEYHAs CHCTEMA.
— URL: https://e.lanbook.com/book/131020 (nara o6pamenus: 27.01.2020). — Pesxum mocTyna:
IUIsL aBTOPH3. TI0JIb30BATENEH.

5. PacyeT TemsoBBIX NPOLECCOB M YCTAHOBOK B IpMMEpax M 3a1adax : NPaKTHKYM /
B.B. Illanaii, A.I'. Muxaiinos, IL.A.BatpakoB u ap. ; MunoGpuayku Poccun, ®enepansHoe
rocylapcTBEHHOE Ol0/KeTHOe 0Opa3oBaTelIbHOE yYpeKIeHHe BhICIIEro obpasoBaHHs «OMCKHii
rOCyIapCTBEHHBIH TeXHHYECKHH yHHBepcHTeT». — Omck : M3marensctBo OMI'TY, 2015. - 120 c. :
tabi., rpad., HIL. - Pexum JocTyma: 110 MHOOIIHCKE. - URL:
http://biblioclub.ru/index.php?page=book&id=443145— Bubmuorp.: ¢. 105. — ISBN 978-5-8149-
2126-0. — TexcT : 3MeKTPOHHEII.

Ilpodeccnonanbupie 6a3shl JaHHBIX, HH(POPMANMOHHO-CIPABOYHbIE H IOHCKOBBIE
CHCTEMBI

e DOBC «Jlamb» http://e.lanbook.com/
9BbC «YuuBepcuTerckas dubmmorexa onnaiin www.biblioclub.ru
9b «2nexTponnas 6udbmmoreka HTH» http://elib.ntiustu.ru
3onanbHas Hay4Has 6ubanorexa Yp®Y. — Pexxum nocryna: http://lib.urfu.ru/
['ocynapcTBenHas HHpOpPMAHOHHAS CHCTEMA B 0BJIACTH SHEProcOepekeHns 1
MOBBIIIEHHS dHepreTudeckoi a¢dextuBHocTH (ITUC «Dueprosddextusrocts») URL:

http://gisee.ru
e MunncrepcTBo 3HepreTHkH Poccuitckoit @enepanuu https:/minenergo.gov.ru/

Ilepuoan4eckue xypHaJIbI
e Exemeca4HBIH TeOpETHYECKHIT H HAyIHO-NPAKTHIECKHUH xKypHan « TennosHepreTHkan

http://tepen.ru/
o Kypnan «M3pectus PAH. Duepretuka» https://sciencejournals.ru/journal/izen/

Marepuais! 1 aun ¢ OB3

Bece xomrent O5BC mnpencraneH B Buae (aiinos crnenuansHoro d¢opmara Ui
BOCIIPOM3BEJICHHA CHHTE3aTOPOM PE4YH, & TAKKe B TECTOBOM BHJE, IPHIOJHOM /IS HNPOYTEHHS C
HCIOJIb30BAHHUEM IKPAHHOM JIyIIbl H HACTPOHKOH KOHTPACTHOCTH.
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2.2.3. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE TUCIUITJIMHBI
«TypOHMHBI TEIIOBLIX CTAHLHIT H 3/IEKTPOreHepHpYOIIee 000py10BAHHE»

Ceenenus 00 OCHAIEHHOCTH JAMCHMILUIMHBI CHEHHAJTH3HPOBAHHBIM H JIa00PATOPHBIM
00opy10BaHHEM H MPOrPaMMHBIM 00ecneyeHHeM

Tabnuna 3
HaumeHnoBaHnue
P Ilepeyenb nporpaMMHOro
Ne . NOMelLeHH il 1 OCHB.I.HCHI{OCTI: CHEHHEJ]I:‘»‘HHX obecneueHus.
i Bua zansatuii noMeweHuil s MNOMELUEHHH U l'lOMevillBHHI/l pilj | PexkBu3uThH
B — CaMOCTOATEJILHOH pa60'rb1 NOATBEPKAAKOLIETO
paGOTbI JOKYMEHTa
Mebenb ayiuTopHas ¢
KOJIM4YEeCTBOM pabodux MecT
B COOTBETCTBHH C
KOJIM4eCTBOM CTYJICHTOB, — OnepanuonHas
VYuyebuas paboyee MecTo cuctema Windows,
ayquTOpHUs IS IpernoaBaTens, 10CKa oducHEIH makeT
1 Jlexuun IPOBENEHHUS ayIuTOpHasl. Microsoft Office
JIEKIIHOHHBIX KoMnberoTepHas TeXHHKA: Horosop Ne 43-12/1712-
3aHATHH KOMILIEKT npoekuuonHoro | 2019 or 18.11.2019
obopyaoBaHus:
HOYTOYK/KOMIIBIOTED,
IIPOEKTOP, TPOEKLIMOHHBIH
9KpaH/mocKa.
Mebenb ay1uTOpHas €
KOJIM4YEeCTBOM pabodux MecT
B COOTBETCTBHH C
KOJINYECTBOM CTYIEHTOB, — Onepanuonnas
VyebOHas pabodee MeCTO cucteMa Windows,
IIpakTHYecKHe | ayAMTOPHS ISt IpenoaaBaTens, J0CKa ohuCHBIH MaKeT
2 3aHATHS IIPOBEICHUSA ayIUTOpHAsL. Microsoft Office
MIPaKTHYECKUX KoMmberoTepHas TeEXHHKa: Horosop Ne 43-12/1712-
3aHATHH KOMILTEKT npoeknuorHoro | 2019 ot 18.11.2019
obopyaoBaHus:
HOYTOYK/KOMIIBIOTED,
IIPOEKTOP, MPOEKIIHOHHBIH
9KpaH/JmocKa.
Mebenp aytuTOpHas ¢
KOJIHYECTBOM pabo4uXx MecT
B COOTBETCTBHH C
KOJIMYECTBOM CTYJIEHTOB, — OnepanuoHHas
Yuebnag paboyee MecTO cuctema Windows,
TaBopaTopE ayIUTOpHSs s IpernojaBaTens, JocKa oq?ncmﬂﬁ naxer
3 IIPOBEICHHUS ayIUTOpHAs. Microsoft Office
e paboThl .
nabopaTOpHBIX KomnrioTepHas TexHHKa: Jorosop Ne 43-12/1712-
pabot KOMIUIEKT npoekionHoro | 2019 or 18.11.2019
obopynosanust:
HOYTOYK/KOMIIBIOTED,
[IPOEKTOP, IPOEKIIHOHHBIH
9KpaH/JocKa.
4 | Koncyaprauuy | YuebHas Mebenp ay TuTOpHAas C — OnepanuonHas




ayIuTOpHUs 1S
NIpOBEICHHUS
KOHCYJIbTallUii

KOJIMYECTBOM pabo4ux MecT
B COOTBETCTBHH C
KOJINYECTBOM CTYIEHTOB,
pabouee mecTo
npenojaBaTens, 10cKa

ay U TOpHAsl.
KommnsrotepHas TexHuka:
KOMILJIEKT NPOEKIIMOHHOTO
obopynoBaHus:
HOYTOYK/KOMIBIOTED,
IIPOEKTOP, IPOEKIIMOHHBIN
9KpaH/nocka. ¥YcTpoiicTa
NOJIKJTFOUEHHS K CETH
HuTtepuert, noctyn B
NIEKTPOHHYIO
UHGOPMAITHOHHO-
00pa3oBaTeNbHYIO Cpery
HTH (punnana) YpdV,
KOMILIEKT JIMIEH3HOHHOTO
IPOrpaMMHOTO
obecneveHns

cucrema Windows,
oducHbI nakeTt
Microsoft Office
Jorosop Ne 43-12/1712-
2019 oT 18.11.2019;

— Ilnardopma Microsoft
Teams (B cocTaBe
Microsoft Office-365)
Jloroeop Ne 43-12/1712-
2019 or 18.11.2019

— JloroBop Ha
npejocTaBleHHe
NOCTOSHHOTO J0CTYMa K
cetu MlHTepHeT oT
30.12.2019 Ne 800037

TTomermmenus qus

Mebenp ayauTopHas ¢
KOJINYECTBOM pabouMXx MecT
B COOTBETCTBHUH C
KOJINYECTBOM CTY/IEHTOB.
KoMmnerorepHas TexHuKa:
KOMILIEKT IIPOEKLIMOHHOTO
obopyoBaHuS:
HOYTOYK/KOMIIBIOTED,

— OnepauuonHas
cucrtemMa Windows,
o(hHCHBII MaKeT
Microsoft Office
Horoeop Ne 43-12/1712-
2019 ot 18.11.2019;

— Ilnardopma Microsoft

CamocTosiTens .. | IpoexTop, MPOEKITHOHHBIH
aos tablrg | COMOSTOXTSIBEDH [ oo Nt aons Teams (B cocTaBe
or EEHTOB paboThl r[op KJ'I}I[OLIGHH.H « ng Microsoft Office-365)
4 o0yyaromuxcs . Horosop Ne 43-12/1712-
M e IOSIIE 2019 ot 18.11.2019
SJICKTPOHHYIO — JloroBop Ha
UH(pOpPMAaITHOHHO-
6(1] G IpeoCcTaBlIeHHE
ROM IR R Plly MOCTOSAHHOTO JIOCTYTIA K
L (Smmmne) DO, ceTH MHTepHeT OT
KOMILIEKT JIMLEH3HOHHOTO | 3445 5019 No 800037
POrpPaMMHOTO o -
obecrieyeHus
Mebens ayiutopHas ¢
KOJIMYECTBOM paboyuX MECT | T
Yuebnas B COOTBETCTBHH C pate
9 cucremMa Windows,
Texymuit ay TMTOPHS JUIs KOJIHYECTBOM CTYIECHTOB. A
o¢HUCHBIH nakeT
KOHTPOIIb U | TEKYIIETrO KoMmneloTepHas TeXHHKa: ¥ ——
IPOMEXYTOUYH | KOHTPOJIS U KOMILJIEKT ITPOEKIIHOHHOTO Tlorosop Ne 43-12/1712-
as aTTecTallls | IPOMEXKYTOYHOH | 00OpYIOBaHHUS: 5019 orpl 8_11 2019
aTTecTalHu HOYTOYK/KOMITBIOTED, o

IIPOEKTOP, NMPOEKIHOHHEIH
3KpaH/IocKa.
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