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1. EJIX 1 3AJAYHN OCBOEHMUSA JUCIIUITJIMHbI

Ilenp ocBOeHHS! AMCUMILIMHBI. H3YyYCHHE CTPATETMH M METOAMK IPOBENCHUS HHEProayanuTa
CHUCTEM IIPOMBINUICHHON TerodHepreTuku U JKKX, 4To 1mo3BOJIAE€T CTyleHTaM peularb NPaKTUYECKUe
3a]a4d, CBS3aHHBIE C IIOJIyYCHHEM KAUECTBEHHBIX UM  KOJIMYECTBEHHBIX OLICHOK COCTOSHHUSA
YHEPTeTUYECKUX CHUCTEM, BBISBIATH NMPUYUHBI U YPOBHH HEOOOCHOBAHHBIX IHEPreTUUYECKUX TOTEPh U
pa3pabaTbIBaTh SHEprocOeperaroIue MeporpHsITUs.

3agauu AMCUMIIMHBI

- OBJIaJICHUE OCHOBaMHU IPOBEACHUS SHEPTrOAYAUTA U €0 3TANlaMU;;

- I3y4CHHE CIIOCOOOB U BUJIOB cOOpa HE0OX0uMO HH(GOPMALIUH JJIs €€ 00paOOTKH U aHATHN3a;;

- u3y4eHue nHpopmalnuyu o0 OCHOBHBIX MeCTaxX IOTEPU SHEPTUU MPU pabOTe PA3INYHBIX CUCTEM
HHEPrOCHAOKEHUS, B TOM YHCJIE TEIIOCHAOKEHHS, BO3AYXOCHA0KEHUS, BOAOCHAOKEHUS U Ip.,
UH(POPMALIMU O TUIIHYHBIX BO3MOXHOCTSIX SKOHOMUHU SHEPTUU NPH padoTe pa3IUUHbIX CUCTEM;;

- U3y4eHHe 0COOCHHOCTEH ayiuTa 0ObEKTOB KIINITHO-KOMMYHAIBHOTO X035ICTBA;;

- 00yueHre OCHOBaM MHCTPYMEHTAJILHOTO SHEPTroayAuTa, Hay4YUTh IIpaBUJIaM M10JIb30BaHMS
OCHOBHBIX IIEPEHOCHBIX PUOOPOB (ra30aHaIN3aTOPBl, PACXOIOMEPHI, AEKTPOHHBIE TEPMOMETPHI,
TEPMOAHEMOMETPHI U T.11.);;

- (hpopmHpoBaHUE HABBIKOB IIPOBEACHUS aHAIN3A [TOJYUYEHHBIX PE3YIbTAaTOB COCTABICHUS
9HEprodagaHcoB, I OLIEHKU (PAaKTUUYECKOT0 COCTOSIHUS SHEPTOMCIIONIb30BAaHMs HA IIPEANIPHUSTUH,
BBISIBJICHUSI IPUYHMH BOZHUKHOBEHUS U OINPENEICHMs 3HAaUEHNUI IOTEePh TOIUIMBHO-IHEPTreTHUYECKUX
PECYPCOB U BBISIBIICHHS PE3EPBOB SKOHOMMH TOIUINBA U SHEPTHH..

CDOpMI/IpyeMLIC y o6yqafomeroc>1 KOMIICTCHIMHN U 3allJTAaHUPOBAHHLBIC PE3yJibTaTbl Oﬁy‘IEHHﬂ 10
JUCHUIITIMHE, COOTHCCCHHBIC C HHANKATOPaAMHU JOCTUKCHUA KOMIIeTEeHIIMIi:

Kox v HaumeHoBaHue Koa u HaumeHoBaHue 3amiaHNpOBaHHbIE Pe3yJbTAThI 00yUeHHus
KOMIeTeHIIHH HHINKATOPA 10CTHIKEHHSI
KOMITeTeH K
I1K-3 Cnocoben N/1-2nk-3 Ciocoben 3HaTh.
y4acTBOBaTh B IIPOBOAMTDH SHEPTrEeTHUECKHE - MCTOIHKH MPOBCACHUA TCXHUKO-
3KCIUTyaTaluuu o0cle0BaHus OKOHOMHYCCKUX PACHCTOB P
TEIIOPHEPTETHUECKUX TETUIOPHEpreTHYecKux cucrem | OUPCACICHHH s dexTuBHOCTH
CUCTEM INPEANIPUATUH U npennpusaTaii u KKX TMpe/UTaracMpIx SHEprocoeperarommx
WKX MEpPONPUATHIA.;

- 0COOCHHOCTHU MPOBEIACHUS
HHEPIreTUYECKOro 00CIeI0BaHUs CHCTEM
teriocHadxkeHus XKKX ¢ yuetom cBszeit
MEXy 2JIEMEHTAMH CUCTEMBI. THUIOBbBIE
BO3MO>KHOCTH 3HEPIrocOepeXeHUsI B
Pa3IMYHBIX CUCTEMAX IIPOMBIILIEHHON
temnosHepreTuku u XKKX;;

- TUIIOBBIE METOJUKH U ATAIIbI IPOBEICHUS
HHEProayanTa OTJAENbHBIX CUCTEM
IIPOMBIIIIEHHON Tero3HepreTuku u JKKX
C UCIIOJIb30BAaHNEM HOPMAaTUBHOMN
JIOKYMEHTAIIMU U COBPEMEHHBIX METO/I0B
norcka 1 06paboTku HH(pOpMaLUK;.

YMETB:
- IPOBOAUTH OIBITHO-IIPOMBIIIIJIEHHBII

SKCIICPUMCHT I10 3aJIaHHBIM MCTOAWKAM U
AHAJIU3U-POBATh PE3YJIbTAThI C
IMPUBJICYCHUEM COOTBCTCTBYIOLICTO
MAaTCMaTUYCCKOTO allliapara, O(I)OpMJ'I}ITB,
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Koa u HaumeHoBaHue Koa u HaumeHoBaHMe 3anﬂaﬂnp03aﬂﬂue PeE3yJabTaThI 06yqemm
KOMIIETCHIINH HHAUKATOpa JOCTHKCHUSA
KOMIICTCHIIUHA

NPECTABIIATh U JIOKJIAIbIBATh PE3YIbTaThI
BBITIOJIHEHHOU PabOThL.;

- OpraHU30BBIBATH COOpP HEOOXOIUMON
nH(OpPMAILIUY IO MaTEPHATLHBIM U
HHEPTreTUYECKUM TTOTOKAM KaK OTIEIIbHBIX
SHEPTEeTHYECKHUX M TEXHOJIOTHICCKIX
YCTaHOBOK, TaK U OCHOBHBIM
MIPOM3BOJICTBAM U MPEATPHUSATHUS B IICJIOM;;
- UCTIOJIH30BATh MPUKJIATHOE TIPOTPAMMHOE
o0ecrieyeHue AJ1s pacyera napameTpoB U
BbIOOpA TEIUIO3HEPTETHYECKOTO,
TEIJIOTEXHUYECKOTO 1
TEIUIOTEXHOJIOTMYECKOTO 000PYIOBaHMSI;.

2. MECTO JUCHHUILIUHBI B CTPYKTYPE OBPA3OBATEJIbHOM TPOI'PAMMBI BO

JucuunimHa OTHOCUTCS K OCHOBHOW mpod)ecCHOHaIbHOW 00pa3oBaTeNbHOM MporpaMme
D¢ dexTuBHBIe TeruiodHEepreTrueckue cucremsl npennpuaruii u KKX (manee — OIIOIN), nanpasieHus
noarotoBku 13.04.01 TernnosHepreTrka U TEMIIOTEXHUKA, YPOBEHb 00pa30BaHUs: BhICIIee 00pa3oBaHue -
Marucrparypa.

baszupyercs Ha ypoBHE cpeiHETO 0011ero 00pa3oBaHMUsL.

PesynbTarel 00yueHus, MOTYICHHBIE TIPU OCBOSHUH JTUCIUTUIHHBI, HEOOXOIUMBI IPU BBIMTOJTHCHUN
BBIMTYCKHOM KBaTU(UKALMOHHON PabOTHI.




3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

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

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

Pasesb1/TeMbl 8| a
Ne JTUCIUTUTAHBL/ (D OPMBI § % § KonrakTHas pa6ora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i POMEKYTOUHOM o &| 3 Koncynbranus UKP PaGora B Hozroroska k METOMYECKHE YKAa3aHUs
aTTeCTAINH 8| © | Jlex JIab | Ip — - VKK | TK A CeMECTDE aTTeCTalluu
/M P /KOHTPOJTB
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 Merononorust 24 3 6 - 6 - - - - - 12 - Ilodz0mogKa K ayoumopHsim 3auamusam:
MIPOBECHUS [TpopaboTka JeK1nH, BBIOJIHEHHE U
9HEPreTUYECKOTr0 MOJIrOTOBKA K 3amuTe jJab. padoTh
o0cenoBaHUs. CamocmoamensHoe usyuenue
OHEpPrMEeHEeIKMEHT. meopemuueckozo mamepuana: Visyaenue
11 Merononorus 16 4 - 4 - - - - - 8 - JIONOJIHUTENILHOTO MaTepuaia o pasaeny
MIPOBECHUS "MeTon0IOr s TPOBEACHHS SHEPIeTHIECKOTO
9HEPTeTHYECKOTO o0cienoBaHus. JHEPrMEeHEKMEHT. "
o0cienoBaHus H3yuenue mamepuanos numepamypHsix
1.2 DHepreTUaecKuit 8 2 - 2 - - - - - 4 - UCHIOYHUKOB:
MEHEKMEHT [1],m.1,2,3
[5], m.1-2
2 OHeproayur 56 16 - 16 - - - - - 24 - Ilo0z0mogKa K ayoumopHsim 3auamusm:
9HEPreTHIECKUX [TpopaboTka JeKIrH, BBIOJIHEHHE U
cHCTeM MOJICOTOBKA K 3amure jab. paboTh
MPOMBILIIEHHBIX H3yuenue mamepuanog iumepamypHsix
HIPEAIPUSATHH. UCHIOYHUKOG:
2.1 OHeproayur 16 6 - 6 - - - - - 4 - [1],m.3
TOIUIMBOUCIIOJIb3YOLIU [2], m.6
X CUCTEM [3],m. 6
2.2 DHEProayauT CUCTEM 16 4 - 4 - - - - - 8 - [4], .5
C)KaTOr0 BO3JlyXa
2.3 OHeproayaut 16 4 - 4 - - - - - 8 -
BEHTHJIALMOHHBIX
HACOCHBIX CHCTEM
2.4 [leneBoil MOHUTOPHUHT 8 2 - 2 - - - - - 4 -
3 DHeproayur 00beKTOB 22 8 - 8 - - - - - 6 - Camocmoamensroe usyyenue

JKUJIMIIHO-

meopemuuecKkozo mamepuaia. I/I3yquHe

5



KOMMYHaJIbHOTO JIOTIOJTHUTEIBHOTO MaTepHaia o paszierny
X03541CTBa "DHeproayauT 00BEKTOB KHIITHIIHO-
3.1 | DHeproayaur 0ObEKTOB 22 8 - 8 - 6 - KOMMYHaJILHOTO X03s1iicTBa"
HKHITHIIHO- H3yuenue mamepuanog 1umepamypHbix
KOMMYHaJIbHOTO UCIOYHUKOG:
X035HCTBa [1],m. 5
4 Hopmuposanne npu 6 2 - 2 - 2 - Iloozomoeka K ayoumopHvlm 3aHAMUAM:
MPOU3BOJICTBE, ITpopaboTka IeKnnH, BEIOTHEHHUE U
TPaHCHIOPTE U MOJITOTOBKA K 3amuTe 1ab. paboTHI
HOTPEOICHNH TETUIOBOM Camocmoamenvhoe usyuenue
SHEPrUH meopemuyueckoz0 mamepuana: Vzyaenne
4.1 Hopmuposanune mpu 6 2 - 2 - 2 - JIOTIOJTHUTEIBHOTO MaTepraa 1o pasaery
MIPOU3BO/ICTBE, "HopmupoBaHue npu pou3BOICTBE,
TPaHCIOPTE U TPaHCIOPTE ¥ MOTPEOJICHUH TETIOBOM
NOTPEeOICHUH TETUIOBOM sHeprun”
SHEPruu H3yuenue mamepuanoe 1umepamypHbix
UCHIOUHUKOB:
[1], m.2
OKk3aMeH 36.0 - - - 0.5 - 335
Bcero 3a cemecTp 144.0 32 - 32 0.5 44 335
Hroro 3a cemecTp 144.0 32 - 32 2 - 05 775

IIpumeuanue: Jlex — nexuuu; JIab — nabopatopusie pabotsl; [1p — npaktuueckue 3ausatust; KIIP — ayautopHble KOHCYIbTAIMK 110 KYPCOBBIM
npoekTtam/padotam; MKKII — nnauBHtyanbHble KOHCYIBTALUH 110 KypCOBBIM IpoekTaM/pabotam; I'K- rpymnmnoBslie KOHCYIbTallMK MO pa3jienaM
mucturuael; CP — camoctosarensHas padorta cryaenta; MKP — nunas konraktHas padota; TK — Texkymuii koHTposb; [TA — nmpomexyTouHas
aTTecranus




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Memoodonozus npogedenus sHepeemuiecko20 00ci1e008aHuss. IHepeMeHeOHCMeHN.

1.1. Meromosiorust MpoOBEIEHHS SHEPTETUIECKOTO 00CIIETIOBAaHHS

FeHepaana;I CTPAaTCrus SHCPIreTUYCCKOro ayauTa, OCjinu U MCTOAWKA €TI0 IMPOBCACHUA. BI/II[BI
sHeproayauta. OCHOBHBIE 3a/la4d M ATAIbl SHEPTeTUYECKOr0 00CeIoBaHus. AHAIN3 TOTOBOPHBIX
OTHONICHHUN. MeToanka cOopa M aHaIM3a MCXOJHBIX JAaHHBIX MO CHCTEMaM YHEPronoTPeOICHHUS.
CocraBneHue 3HepreTHueckux OanmancoB. OleHKa MOTEHIMala 3HeprocOepekeHus. PaspaboTka
MEPONPHUSITHIA 10 YHEProCcOCPEKEHUIO. IKOJIOTHUECKHUE aCIeKThl 3Heprocoepexkenus. CTpykTypa
3aKITIOYUTEIIFHOTO OTYETA M0 YHEPTOAYIHTY..

1.2. DHepreTHuecKuil MEHEHKMEHT

DHepreTHyeckuii MEHEDKMEHT, KaKk OCHOBHOW MHCTPYMEHT COKPAICHUS IOTPEOICHUS SHEPTUU
Ha TPEeNNpPUATHH, €r0 HENPEPHIBHOCTh U IUKIMYHOCTH. 3aJadd CIIY>KOBl 3HEPrOMEHEIKMEHTA.
Marpuna »sHepreTu4eckoro MeHemkmenta. Craauu SHEproMeHekMeHTa. TpeOoBaHus K
uHpopMalnoHHBIM cuctemaMm. lleneBble mnokazatenu. Cucrema ACKYD kak 21eMeHT
SHEPreTUYECKOr0 MEHEeKMeHTa. [IpuopureTHblii crnmcok uwHBecTHLMH. DuHaHCHpOBaHHE
HHEPTOMEHEIKMEHTA. .

2. 9Hep20avdum IHEPENMUUECKUX CUCHIEM NPOMBIUUTIEHHbBIX npednpuﬂmmi.

2.1. DHeproayauT TOILTUBOUCIIONB3YIOIIUX CHCTEM

CucreMbl CxuraHusi TOIUIMBa. ['openku U ympasisitolee o0opynoBanue. Pexynepanus Tera.
B03MOXHOCTH SKOHOMHUH PHEPTMU W TMOBBINICHUS 3()()EKTUBHOCTH €€ WCIOJIh30BAHUS B TIeUax.
DHeproayauT MCTOYHMKOB Teruia. OlEHOUYHbIE T[OKa3aTeld W 0000Inarnme KpPUTEPUH.
XapakTepuCTUKa M aHAJIN3 CXEM MapOBBIX U BOJOTPEHHBIX KOTEIBHBIX, 0COOCHHOCTH MPOBEACHUS
UX 3HeproayauTa. TerioTeXHUYECKHUE WCIBITaHUSl KOTEJIbHBIX arperaroB U aHaJW3 MOJYyYEHHBIX
pesyabTaToB. llpuxomHas W pacxomHas 4acTu OallaHca KOTEIbHOW. YTpOIIEHHAs METOIHMKa
TEIUIOTEXHUUYECKOTO pacyeTa KOTEJIbHBIX arperaroB. Pacder yAenpHOro pacxoja YCIOBHOIO
TOIIMBA Ha BbIpaboTaHHyo ['kan Teria KkoTenpHbIMU arperatamu. OnpeaeneHue pacxoa TerIoThl
U DIEKTPO’HEPrMU Ha COOCTBEHHbIE HYXIbl KoTenbHOW. IlpuMmepsl 3HeprocOeperaronux
MEPONPUITHI B KOTEIbHON U OPUEHTHPOBOYHAS UX OLIEHKA. DHEPreTUYEeCKUI MacrnopT KOTEIbHOI..

2.2. DHEproayiuT CUCTEM CKATOrO BO3/1yXa

Cuctemsbl cxaroro Bozayxa. [IpuHiunuanpHas cxeMa U 0COOCHHOCTH pabOThl 000PYTOBAHUS.
OcCHOBHBIE MECTa MOTEPh YHEPTUHU, IPU pabOTe CUCTEMBI BO3TyXOcHa0keH!s. OCHOBHBIE TEXHUKO-
HKOHOMHYECKHUE MOKA3aTeIN CUCTEMBI BO3yXOCHAOKEHHS U UX aHAIM3. THIHWYHBIE BO3MOKHOCTH
HKOHOMHH JIEKTPOIHEPTUH. .

2.3. DHeproayauT BEHTUJISLIMOHHBIX U HACOCHBIX CUCTEM

BeHntunsimonnele U HacocHbIe cucTeMbl. CHSTHE KapThl MOTPEOIEHUS PHEPrHH Mpu padoTe
BEHTWIAIIMOHHBIX W HACOCHBIX CHCTeM. lIpuMeHeHHne YacTOTHO-peryJupyeMoro MpHUBOA.
YTunuzanus TEemIOThl BEHTWISIIIMOHHBIX BBHIOPOCOB. OCHOBHBIE HMCTOYHHUKH TOTEPHh DHEPTHH H
TUTIOBBIE YHEPTOCcCOEeperaronue MEPONPHUITHS. .

2.4. IleneBoil MOHUTOPUHT

Mertononorus neneBoro mouutopura (L{M). Ponb meneBoro MOHUTOPUHTA B PEIICHUH 3a7a4
SHEeprocOepexeHnss Ha MPOMBIIUICHHBIX MNpeanpusaTusx. OcHOBHbIE 3afaun W crtaguu LIM.
Opranuzanus coopa HeOOXOAUMBIX TaHHBIX, X 00paboTKa U aHanu3. BeIOop 1eneBoro ypaBHeHusl.
Peanuzanus MmeponpusTUi U1 JOCTUKEHUS LIETH. .



3. Duepzoayoum 06vbexmos HCUAUUHO-KOMMYHALLHO20 X035UCMEd

3.1. DHeproayauT 0ObEKTOB KHIHIIHO-KOMMYHAIBHOTO X035HCTBa

OcoOeHHOCTH TpOBeeHUsT YHEpreTrHueckoro oodcienoBanus oobekToB XKKX. Heobxomumocthb
pPaccMOTpPEHHUSI CUCTEM MPOU3BOCTBA TEIlJIa, €r0 TPAHCIIOPTA U MOTPEOICHHS KaK eUHYIO0 CUCTEMY,
C YYETOM B3aMMHOTO BJIMSHUS XapaKTEPUCTUK Kaxaou U3 cucteMm. Mcrnonp30BaHue pasHOPOIHOTO
TorIMBa (TIPUPOAHBIA Ta3, MasyT, yroyib, apoa) B KoTelbHbIX JKKX. Pabora ocHOBHOro u
BCIIOMOTaTeNILHOTO 000pPY/IOBaHUsI KOTEIHHOW M CHCTEMBI TETUIOCHA0XKEHUS B IIEJIOM B YCIOBHUSIX
OTCYTCTBHSI YCTAHOBOK XHWMBOJIOOYMCTKM M J€a’dpaluy NUTATEIbHOW M IMOANUTOYHON BOJIBI.
[IpumMeHeHre KOMIUIEKCOHOB M TOBEPXHOCTHO-aKTHUBHBIX BEIIECTB JJIsi IMOBBIIMICHUS TEXHHUKO-
SKOHOMMUECKHUX MOKa3aTeseil paboThl cUCTEMBI TeIocHa0)eHus. () PEeKTUBHOCTD NCIOIB30BAHUS
JAHHBIX CHUCTEM, MPEUMYyIIecTBa U HemoctaTku. OCOOCHHOCTH MPOBEACHUS YHEProoOCIeI0BaHUS
CUCTeMBbI TpaHcnopTa Termia. [I[puMeHenne KaToAHON 3alIUThl U IPOTUBOKOPPO3UOHHBIX OKPBITHIA
TpyOOIPOBOJIOB TEIJIOBBIX ceTeil. Ompenenenne 0cTaTOYHOro pecypea TpyoonpoBooB. TemnoBsie
MOTEPU MPU TPAHCIOPTE TeIuIoHOcUTeNs. HopMaTtuBHBIE MOTEpHU TeIia ¢ MOBEPXHOCTU HU3O0JIALIMU
TPYOOIIPOBOJIOB MPHU PA3TUYHBIX CIIOCO0AX €ro MPOKIaAKH.. DaKTOPHI, BIMSIONINEC HA TCIUIOBBIC
MOTepU TMpH TpaHCmopTe TeruioHocutens. CKOpocTH TEIJIOHOCHTENs B TpyOompoBoaax
CoCTaBIISIFOIIME YKOHOMHH TETUIOBBIX U (DMHAHCOBBIX MOTEPh MIPH MOJICPHU3AINH TEIIJIOBBIX CETEH.
CratucTtuka nopsIBOB TPyOOIIPOBOAOB TEIUIOBBIX CeTel, (PMHAHCOBBIE 3aTPaThl HA X yCTPaHEHHUE.
OcobeHHocTH TpOBENEHUs SHeproayauta 3maHuid. OCHOBHBIE TOTEpU TEIJIOBOM DHEPrUU B
3nanusx. Tepmorpaduueckoe oOcrnenoBanue. MojepHU3alMs CUCTEM TEIUIOCHAOKEHUS 3TaHUU.
TpeboBanmsi IO y4eTy pacxoja Teruia. MoaepHU3alus CHCTEMbl OTOIUICHUs. MHIWBHIyaTbHBIC
ABTOMATU3UPOBAHHBIC TEIJIOBbIE MYHKTHl. MoOJAEpHHU3alUsl CHUCTEMBI TOPSYEr0 BOJAOCHAOKEHUS.
PesepBbl sHEprocOepexeHus. DHeprocOeperaromme MEpOINpPHSTHS, CBS3aHHBIE C YTEIUICHHEM
OTpaXKJAAIONIMX KOHCTPYKUUU 3/1aHus. TersoBas U30/1s10us CTE€H, OTOJIKOB MOJBAJIOB U YEpPJAKOB.
[ToBBIIIEHNE TEIIO3AMUTHBIX KadecTB OKOH. [IpoTuBociicTBIC HHDUILTpALIUY. .

4. HODMMDOSCIHM@ npu I’ZDOM3BOOCI’)’I6€, mpaHcnopme u nompe@zemtu meniosoll IHEpcUU

4.1. HopmupoBaHue npu Ipou3BOJICTBE, TPAHCIIOPTE U MOTPEOICHUH TEIIOBOM 3HEPIUH

OO111e MoyIoKeHUs 0 HOPMUPOBAHUIO YIENbHBIX PAacX0/0B TOIUIMBA B KOTeIbHbIX. [loHsATHE
HOpMaTuBa ynaenbHBIX pacxonoB tomuuBa (HYP). IlocnemoBarenbHocTh pacueroB. Pacuer
IPYNIOBBIX HOPMAaTHUBOB Ha OTIYLIEHHYIO TEIUIOBYIO dHepruto. OnpeneneHue pacxona TEIIOBOU
SHEPruy Ha COOCTBEHHbIE HYXJIbl KOTeNbHbIX. llopsaok pacuera m 0oOOCHOBaHHS HOPMAaTHBOB
CO3JIaHMs 3aracoB TOIUIMBA B KOTENbHBIX. OOIIMe MOJ0XKEHUs MOpsIKa pacueTa U 00OCHOBaHMS
HOPMAaTHUBOB TEXHOJIOTMYECKUX MOTEPh IpPHU Iepenaye TerioBoi 3Hepruu. OCHOBHBIE MOKa3aTean
paboTel  00OpynOBaHMA TEIUIOBBIX CeTed M cucTeM TemocHaOxeHus. HopmatuBHble
DHEPreTUYECKHE XapaKTEPUCTUKH 10 OCHOBHBIM ITOKA3aTENSAM. .

3.3. TeMbl IpaAKTHYECKUX 3aHATHI
1. 26.Pacuet 3¢ (eKTUBHOCTH 3aMEHBI JJaMIT HapY>KHOTO OCBEIICHUS Ha IPUMEpE JIaMIl THIa
JIPJI-250 na cBeronuoansie. CiaraeMble SJKOHOMUHU ITPU MOAEPHU3ALMN OCBETUTENBHOIO
ob0opynoBanus. (1 gac);
2. 23.Pacuer sHepreTuueckoit 3((peKTUBHOCTH UCIOIB30BAHUS YCTAHOBKU YaCTOTHO-
perymupyemoro snexrponpusosa (UPII). [IpenmymectBa uconszoBanus YPII. Meroanka
pacuera (2 gaca) a¢pextuBHocTH npumenenust YPIL. [Ipumep pacuera mpuMEHHUTENBHO K
HACOCHBIM CHCTEMaM.;
3. 22.Pacyer 00beMOB BBIpa0aTHIBAEMOI0 KOTIIOM Mapa 1o KOJIHUYECTBY COXOKEHHOTO
toruuga. (1 gac);
4. 21.Meronuka pacuera o0IIero HOpMaTHBA 3araca TOIUTMBA, HECHIYKaeMOTr0 HOPMAaTUBHOTO
3araca TOIJIMBa M HOPMATUBHOI'O HKCILUTYaTallHOHHOTO 3aaca OCHOBHOT'O WJIM PE3EPBHOIO



BUJ0B ToruBa. [Ipumep pacuera. (2 gaca);

5. 20.HopmaTuB co3aHus TEXHOJIOTMYECKUX 3aM1acoB TOIUIMBA B KOTENIBHBIX. (1 "ac);

6. 19.Pacuer HOpMaTHBOB yJIEJILHOTO pacxoja TOIJIMBA HAa OTHYIIEHHYIO OTONUTEIbHBIMU
KOTEJIbHBIMU TEIIOBYIO SHepruto. (1 uac);

7. 18. TumnoBklie sHEprocoeperaronme MEpONPUITHS B 3IaHUSIX PA3TUIHOTO HazHayeHus. (1
qac);

8. 17.Meroauka pazzieleHnsi CyMMapHOT0 pacxo/ia TeIa, OJIy4eHHOT 0 3JaHUEeM, Ha HY Kbl
OTOIUICHUSI U TOPSIYEro BOAOCHAOKEHUS C aHATTU30M MX pabOThI 3a JaHHBIN MEeprUOo/l BPEMEHH.
(1 gac);

9. 16.MeTroauku onpeneseHusi 5KOHOMHHM TeIa, MOJIYYEHHON B pe3yJibTaTe MOAEPHU3AIUN
cuctemsl otorienus u ['BC. (1 gac);

10. 15.Meroanka nmpoBeIeHHUS TecTa Ha ra3omiotHocTh (blow-doure-test) momereHuii,
npUMeHsieMoe 000pyI0BaHHE U TOTYYEHHBIE pe3yJIbTaThl (PaKTHUECKUX UcTbITaHui. (1 yac);
11. 14.Meroauka poBEICHHS TECTOB I10 OMPEICICHUIO Ko puimenTa Terionepeaadn
orpaxaaroniux KoHcTpykiuii 3nanuii(U-value-test), mpuMeHseMoe 000pya0BaHHE U
MoJy4yeHHbIe pe3ynabTaThl. (1 Jac);

12. 13. TeXxHUKO-2KOHOMHYECKHUE pacueThl MPpU 0O0CHOBAHUH 3aMEHbI TPYOOIIPOBOIOB
TerIoBbIX ceTeld. (1 Jac);

13. 12.0npenenenue onTUMaIbHOMN TONIMHBI TEIUIOBOM U30JSLUHU IPU PA3INYHBIX cI1oco0ax
MpOKIaAKu TpyOornpoBoaoB. (1 Jac);

14. 11.Meronuku onpeenenus GakTUUECKUX MOTEPDh TEIUIa, IPUMEPHI UX UCIIOIb30BaHUS HA
peallbHBIX TEIUIOBBIX CETSIX, CPAaBHEHUE C HOPMATUBHBIMU ToTepsimMH. (1 yac);

15. 10.Pacuer HOpMaTUBHBIX TEIIOBBIX ITOTEPH B TEIUIOBBIX CETSX MPU MOA3EMHON U
HAJ3eMHOM UX npoknajke. [loHaTHe HOpMAaTUBHBIX OTEPH TEIJIA C MOBEPXHOCTH U3OJISILIUU
TpyOOTIIPOBOJIOB U C YTEUKOH TerutoHocHuTens. [IpoBeieHre pacyeToB TEIIOBBIX MOTEPh
MPUMEHUTEIHHO K KOHKPETHON TETIOBOM ceTH. (3 yaca);

16. 9.0npenenenre HOpMaTUBHBIX TEXHOJIOTMYECKUX ITOTEPH TEIUIOBOM dHEPTUH,
00yCJIOBJIEHHBIX MOTEPsMU TeruioHocuTens. (1 yac);

17. 8.0npenenenre HOPMaTUBHBIX TEXHOJIOTMUYECKUX MOTEPh TEIIOBOM 3HEPrun
TeruIonepeaueil uepes TerIon30AIMOHHbIE KOHCTPYKIIMH TpyOonpoBooB. (1 yac);

18. 7. TennoBu3noHHas chbeMKa 3/1aHuid. Onricanne o0beKTa CbeMKH. Y CJIOBUSI TPOBEICHUS
oOcnenoBanus. O6paboTKa pe3ynbTaToB o0cinenoBaHus. KauecTBeHHBIN aHAIN3 TEPMOrpaMM.
BriBoab! 1 ipeioxkenus. (2 yaca);

19. 6.IIpoBeneHrEe TEXHUKO-I)KOHOMHUYECKUX PACYETOB 110 ONpPEeNeHHUIO 3((HEKTUBHOCTH
TEIJIOBOM M30JILUU CTEH U MPUMEHEHHUIO CTEKOJI C HAHECEHUEM TETUIO0TPAXKAIOIINX
NOKpbITHI. PacueT cpaBHUTENBHOI 3 PEKTUBHOCTH TEIMIIOBON M3OISAIIMHU 3TAHHS U
MojepHu3aIuu okoH. (1 gac);

20. 5.Pacuet 3(ppeKTUBHOCTH MOJIEPHU3ALIMH XOJOJMIBHOW KOMIIpECCOpHOM cTaHuuu. (1
4ac);

21. 4. Pacuer 3¢ (eKTUBHOCTH YBETUYEHHUS JJOJIU BO3BpaTa KOHJEHCATa B KOTEIBHYIO U €T0
temneparypsl. (1 gac);

22. 3.MeToauKa NpOBEACHHS UCTIBITAHUNA CHCTEMBI BO3/lyXOCHA0KEHHSI HAa HAJTMUUE YTeueK
Bo3nyxa. [Ipumep pacuera. (1 gac);

23. 2.03HaKOMJICHHE C TUMIAMU TIOPTATUBHBIX NTEPEHOCHBIX TPUOOPOB, UCIIOIB3YEMBIX B
IpoLecce MPOBEICHUS SHEProayAuTa. Y IbTPa3ByKOBbIE PACX010MEPHI, Fa30aHAIN3aTOPHI,
AIIEKTPOHHBIE TEPMOMETPBI, NIEKTPUUECKUE KIICIIHU, AHATTU3AaTOPbI dJIEKTPUUECKON MOIITHOCTH
u ap. OcoOEHHOCTH KCTUTyaTaIlliy TPUOOPHOTO 00OPYAOBAHUS M aHAIU3 TIOJTYICHHOU
uHpopmanuu. (1 yac);

24. 25.Pacuet rpynnoBoi HOpMBI pacxoja TomanBa Ha Bce npeanpusarre JKKX. Pacuer
CPEIHEB3BEIIEHHBIX HOPM pacxo/ia TOIUIMBA 10 BCEMY IpeanpusaThio. (1 gac);

25. 24.Pacuer ro0BOM rpynmnoBOi HOPMBI pacxoja TOIIMBA HA OTIYCK TEIUIOBOW SHEPTHUH
KoTenbHOM. (1 yac);



26. 1.CocTaB 3HEpPreTUYECKOro nacrnopra npeanpusiTus. @opMmsl isl 3al0THEHUS
sHepreTuyeckoro nacrnopra. CoaepikaHue U CTPYKTypa MOSCHUTEIBHON 3aIMCKH, a TAKXKe
UTOTOBBIX (opM dHepronacnopra. (1 gac).

3.4. TeMbl 1a00paTOPHBIX padoT
HE MIPelyCMOTPEHO
3.5 Koncyabranumn

3.6 TemaTnka KypcoBBIX IPOEKTOB/KYPCOBBIX padoT
KypcoBoii npoekt/ paboTa HE IPEayCMOTPEHBI
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3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEeHIIU

Howmep paznena
JTUCLUILIUHEI (B

O1neHO4HOE CPEICTBO
(T ¥ HAUMEHOBAHUE)

3aIIaHUPOBaHHbBIE PE3YIbTaThl 00YUYEHUS 110 TUCLUIIMHE Konbl
(B COOTBETCTBUH C pa3aeioM 1) HMHJMKaTOpPOB COOT]::;CIT ;3 e
1[2[3]4
3HaTh:
TUIIOBBIE METOJMKH U ATAIlbl IPOBEAECHUS SHEProayIuTa OTIeIbHbIX ITpoBepounas padota/HopmupoBanue
cucTeM IpoMbliieHHo! TerosHepreTuk v KKX ¢ ucnonp3oBanuem IIPU NIPOU3BOJICTBE, TPAHCIIOPTE U
HOPMAaTHBHOM JOKYMEHTAIlUN U COBPEMEHHBIX METOJIOB ITOKMCKA U noTpeOIeHNH TEIUI0BOM SHEprun
00paboTKK HHPOpMAIUH; WJT-2ric-s Tt N
poBepouHasi paboTa/DHEproayauT
00BEKTOB KUIIUIHO-KOMMYHAJIbHOTO
X0351CTBA
0COOEHHOCTH MPOBEACHUS SHEPTeTHUECKOro 00CIeJOBaHUS CUCTEM [TpoBepouHnas paboTta/OHeproayaur
terutocHaOxkeHus XKKX ¢ yuerom cBszeil MEXTy 2IIeMEHTaMU CHCTEMBI. 00BEKTOB KUIIUITHO-KOMMYHaJIbHOTI'O
TunoBsle BO3MOKHOCTH SHEProcOEpex eHNs B Pa3IMUYHbIX CHCTEMax X03gHCTBa
NPOMBIILICHHOH TeruiosHepreTiky u XKKX; -2res i ITpoBepouHas paboTa/OHeproayaur
HYHEPreTUYECKHUX CUCTEM
IIPOMBIIIIEHHBIX MPEANPUSATHIA.
METOJIMKH ITPOBEEHUS TEXHUKO-DKOHOMUYECKUX PACYETOB IIPU ITpoBepounas padora/HopmaTusHO-
onpeneneHuu 3G HEKTUBHOCTH MpeIIaraéMbIX dHeprocOeperaronmx N-2mk-3 + npaBoBasi 6aza MpoBeACHUS
MEPOIPUITHH. HHEPreTUYECKUX 00cieI0BaHui
Ymersb:
MCIO0JIb30BaTh MPUKIIATHOE IPOrpaMMHOE oOecTieueHue JiIsl pacuyera IIpoBepounas pabora/OHeproayaur
apaMeTpoB U BbIOOpa TEIIOAHEPTeTHUECKOT0, TEMJIOTEXHUYECKOT0 1 W/1-2nk-3 + + | DHEPreTUYECKUX CUCTEM
TEIJIOTEXHOJIOTHYECKOro 000py10BaHus; MIPOMBINIIEHHBIX MPEANPUSATHIA.
OpraHu30BBIBAaTH cOOP HEOOXOAMMOM HH(pOPMAIMK IO MaTePHATILHBIM U [TpoBepounas padora/HopmaTusHO-
SHEPreTHYECKUM MOTOKAM KaK OTAENIbHBIX YHEPreTUUECKUX U V203 + npaBoBas 6a3a MPOBEJICHUS §
TEXHOJIOTUYECKUX YCTAaHOBOK, TaK U OCHOBHBIM IIPOU3BOJICTBAM U HHEPreTHYECKUX 00cIeI0BaHUI
MPENNPHUITHS B LIETIOM;
IIPOBOAUTH OIBITHO-IIPOMBIIIJIEHHBINA SKCIIEPUMEHT 110 3a/1aHHBIM V2013 + [TpoBepounas paboTa/OHeproayaur
METOJIMKAM U aHAJIM3H-POBATh PE3YJIbTAThl C IPUBICYEHUEM 00BEKTOB )KMIUITHO-KOMMYHAJIBHOT'O
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COOTBCTCTBYIOIIECTO MAaTEMAaTUUCCKOI'O allrapara, O(l)OpMJ'ISITB,
MNPCACTABJIATH U JOKJIAJAbIBATH PC3YJIbTATHI BBIIIOJIHEHHOM pa60TbI.

X035KcTBa

12




4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
3 cemecTp

Dopma peanuzaruu: [lncemennas padota
1. HopmaTuBHO-1IpaBoBas 6a3za nmpoBeneHus sHepreTudeckux oocnenoanuii (IIlposepounas
pabora)
2. HopMupoBaHue 1Ipy IpOU3BOJICTBE, TPAHCIIOPTE U MOTPEOJIEHUN TEIIOBOM SHEPIruu
(ITpoBepounas padbora)
3. DHeproayaut 00BEKTOB KHUIUIIHO-KOMMYHaIIbHOTO X03siicTBa ([IpoBepounas pabora)
4. DHeproayauT IHEPreTUYECKUX CUCTEM IPOMBIIUICHHBIX pennpustuii. (I[IpoBepounas
pabora)

BaHHLHO-peﬁTHHFOBaﬂ CTPYKTYpa JUCHUIUINHBI SABJIACTCA ITPUITOKCHUCM A.

4.2 IIlpomMe:KyTOYHAS aTTeCTALMS 110 JUCHUIIIMHE
Ixzamen (Cemecmp Ne3)

B nunnoM BeICTaBIsETCS OICHKA 3a 3 CEMCCTD.

Ipumeuyanue: ONieHOYHBIC MAaTEPUAITHI TI0 JUCIUILINHE TPUBEICHBI B (DOH/IEC OIICHOYHBIX
marepuasioB OITOII.

5. YYEBHO-METOANYECKOE OBECIHHEYHEHUE JUCLHUIIJINHBI

5.1 ITeyaTHbIE U IJIEKTPOHHbIE H3IAHNS

1. Hanunos, O. JI. OcHOBBI 3HEproayaura : YuedHoe nocodue 1o kypcy "JHeprocoepexeHue B
sHepreTuke u TexHonorusax" no HampasiaeHuto 550900 "Temnosnepreruka" / O. JI. lanunos, Mock.
srepr. uH-T (MOU TY) . — M. : U3n-Bo MDU, 2004 . — 48 c. - ISBN 5-7046-1155-9 .
http://elib.mpei.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentl
d=3259;

2. IlonapoBkuH, /. b. OCHOBBI HEPreTHYECKOro MEHEKMEHTa : Y4yeOHoe mocodue 1o Kypcam
"MeHemKMEHT B 3Heproxossiicrse" u "OHeproayaut npeanpusatus” no cneunaibHocty 181300 /
. b. IlonapoBkuH, A. B. Jlockytos, FO. B. Marttonuna . — M. : U3n-8o MOU, 2000 . — 72 c.;

3. PanioHansHOE MCTIOJIB30BaHME Ta3a B MIPOMBIIICHHBIX YcTaHOBKaxX : CripaBouHoe mocooue / P.
b. Axmenos, u ap. ; Pen. A. C. Uccepnun . — M. : Henpa, 1995 . — 352 c. - ISBN 5-247-01617-3 :
15.00 .;

4. llenokos, . M. Dueprernueckoe obcnenoBanue. B 2 -x T. : cnpaBouHoe u3ganue / 5. M.
[enokos, H. Y. lanunos . — ExatepunOypr : DueprocepsucHas komnanusi Y PAJIA, 2011 ;

5. Hanmnos O. JI,, I'apsieB A. b., SIxosnes U. B., Knumenko A. B.- "DHeprocOepexenue B
TEIUIOHEPreTUKe U TeroTexHonorusax", M3marensctBo: "U3narensckuit jom MO, Mockaa,
2010 - (424 c.)

http://e.lanbook.com/books/element.php?pll_id=72344.

5.2 JIunieH3MO0HHOE ¥ CBOOOHO pacnpocTpaHseMoe NPOrpaMMHoe odecrnedeHue:
1. CIO "TIpomereit";
2. Office / Poccuiickuii makeT o(hpUCHBIX IPOrpamm;
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3. Windows / OniepanrionHasi cucrema cemeiictsa Linux;
4. Maitna BugeoxondepeHIum.

5.3 UnTepHeT-pecypchl, BKJIWOYasA NPodeccuoHaIbHbIe 0a3bl JAHHBIX 1 HH(OPMAIIHOHHO-
CIIpaBOYHbIE CHCTEMBI:

1. 9BC Jlaub - https://e.lanbook.com/

2. 9BC "YHuBepcurerckas 6u0J11M0TeKA OHIANH" -
http://biblioclub.ru/index.php?page=main_ub_red

. Hayunasi ssiekTponnas 6udauoreka - https://elibrary.ru/

. ba3za naHHbIX :)KypHaJioB u3aareabcrBa Elsevier - https://www.sciencedirect.com/
. DJIeKTPOHHBIE pecypchbl U3aaTebeTBa Springer - https://link.springer.com/

. baza nannbix Web of Science - http://webofscience.com/

. HannoHanbHasi 3J1eKTpoHHAas 0ubmoTeka - https://rusneb.ru/

. Kypnaa Science - https://www.sciencemag.org/

. DaexkTponHasi 6udmmoreka MIU (36 MDIH) - http://elib.mpei.ru/login.php

10. IopTaa oTKpHITHIX JaHHBIX Poccuiickoit dexepamuu - https://data.gov.ru

11. ba3a OTKPBITHIX JaHHBIX MHHHCTEPCTBA IKOHOMUYECKOro pa3Burtusi PO -
http://www.economy.gov.ru

O 00 NO O bW

6. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHUE JUCHUIIJIMHBI

Tun nomemeHus Homep aynuropun, OcHamenue
HAMMEHOBAaHHE

OTCYTCTBYET
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

DHeproayauT NpoOMbINUIEHHBIX npeanpuatuil u KKX

(Ha3BaHME AUCIMILIMHBI)

3 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-1

KM-2
KM-3
KM-4

HopmaTtuBHO-nIpaBoBas 6a3a npoBeaeHus YHepreTudeckux oodcnenoanuii (IlpoBepounas
pabora)

DHeproayauT YHEPreTUYECKUX CUCTEM MTPOMBINUICHHBIX npeanpustuil. (IIpoBepounas padota)
DHeproayauT 00bEKTOB KUIHITHO-KOMMYHAIILHOTO X03s1icTBa ([IpoBepounas paboTa)
HopmupoBanue mpu npon3BoACTBE, TPAHCHIOPTE U NOTPEOJICHUH TEIJIOBOM YHEPTHH
(ITpoBepounas pabota)

Bujx npome:xyTo4HOI aTTecTanmu — JK3aMeH.

Wnpexc KM- | KM- | KM- | KM-
Howep Paznen nucnurmHb KM: L 2 3 4
pasnena Henens 4 8 12 14
KM:
1 MeTtoi0510THs IPOBEIEHUS IHEPIETUUECKOTO
o0ciieioBaHus. DHEPrMEHEKMEHT.
11 MeTto10510THs IPOBEIEHUS IHEPIETUUECKOTO + +
) o0cienoBaHusd
1.2 DHEPreTUYeCKU MEHEKMEHT +
2 DHeproayauT 3HEPTeTUYECKUX CUCTEM MPOMBIIUIEHHBIX
IPEANPUATHIA.
2.1 DHeproayuT TOIUIMBOUCIOJB3YIOLIUX CUCTEM + +
2.2 DHeproayJauT CUCTEM C)KAaTOro BO3AyXa + +
2.3 DHeproayauT BEHTHIAIMOHHBIX M HACOCHBIX CHCTEM + +
2.4 [leneBoit MOHUTOPHUHT +
3 OHeproayauT 00bEKTOB KUIUIIHO-KOMMYHAJIBHOTO
X0341CTBA
31 OHeproayauT 00bEKTOB KUIUIIHO-KOMMYHAJIBHOTO + 4 +
' X0341CTBA
4 HopMmupoBanue npu npousBo/ICTBE, TPAHCIOPTE U
noTpeOJIeHNH TEIUIOBOM SHEPTUU
41 HopMmupoBanue npu npousBo/ICTBE, TPAHCIOPTE U +
] noTpeOJIeHNH TEIUIOBOM SHEPTUU
Bec KM, %: | 25 25 25 25
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