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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 nHaumeHnoBanue 3amiaHNpOBaHHbIE Pe3yJbTAThI 00yUeHHus
KOMIIeTeHLH HHIUKATOPA JOCTHKEHHS
KOMIETEeHINU
IT1K-3 Cnocoben NJ1-2nk-3 Cnocoben 3HaTh.
y4acTBOBaTh B IIPOBOAMTDH SHEPTrEeTHUECKHE - 0OCOOCHHOCTH MPOBEICHHSI
JKCIUTyaTalluu obOcnenoBanus HHEPreTHYECKOro 00CIeIOBaHUS CUCTEM
TEIIOPHEPTETHUECKUX TEIJI0PHEPTeTHUYECKUX CUCTEM TennocHabkenns JXKX ¢ yaerom cesiseii
CHUCTEM HpeHHpHHTI/Iﬁ u HpeHHpI/IHTI/Iﬁ u }KKX Me)KI[y 3JIEMCHTAMU CUCTCMBI. TI/IHOBHG
KKX BO3MOYKHOCTH SHEProcOepekeHus B

Pa3IMYHBIX CUCTEMAX MPOMBIIIIEHHON
terosHepreTuku U KKX;;

- METOJIMKH MPOBEICHUS] TEXHUKO-
HKOHOMHYECKUX PacueTOB IpU
onpezeneHuu 3p¢HeKTUBHOCTH
IpeJlaraéMblX 3Heprocoeperarwumx
MEPOIIPHUATH.

- 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;.

YMETh:
- OpPraHM30BBIBATH COOpP HEOOXOIMMOMN

nH(pOpMaIuu 1Mo MaTEPHATbHBIM U
JSHEPreTUYECKUM ITOTOKAM KaK OTAEJIbHBIX
SHEPreTUYECKUX U TEXHOJIOTUYECKUX
YCTaHOBOK, TaK 1 OCHOBHBIM




Koa u HaumeHoBaHue
KOMIIETCHIINH

Koa n HaumMeHoBaHMe
HHAUKATOpa JOCTHKCHUSA
KOMIICTCHIIUHA

3amiaHupoBaHHbIE Pe3YabTATHI 00yYeHUsI

HPOU3BOACTBAM U MPEINPHUATHUS B [IETIOM;;
- UCTIOJIH30BAThH MPUKIIATHOE TIPOTPAMMHOE
oOecrieueHne It pacyera napamMeTpoB U
BbIOOpA TEIIOAHEPTEeTHUECKOTO,
TETIOTEXHHUYECKOTO U
TEIUIOTEXHOJIOTMYECKOT0 000PYAOBaHUS;;

- IPOBOJUTH ONBITHO-NIPOMBIIIICHHBIN
SKCIICPUMCHT I10 3aIaHHBIM MCTOAWKAM U
aHAJIN3HU-POBATH PE3YIHTATHI C
MIPUBJIICYEHUEM COOTBETCTBYIOILIETO
MaTeMaTH4eCKOro anmapara, 0pOopMIITh,
MNpEACTABIATE U JOKJIAAbIBATH PE3YJIbTAThI
BBITIOJTHEHHON palOTHI..

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 -

MarucTparypa.

baszupyercs Ha ypoBHe BbIcIIero o0pa3oBanus (6akaiaBpuaT, CIICIUATHUTET).

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
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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 BO3TyXO0cHa0keH!s. OCHOBHbBIE 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 CHCTEeM. lIpuMeHeHHWe YacTOTHO-peryJupyeMoro MpHUBOAA.
YTunuzanusi TemIOThl BEHTHISIIIMOHHBIX BBIOPOCOB. OCHOBHBIE MCTOYHUKH TMOTEPh JHEPTUU U
TUTIOBBIE YHEPTOCcCOEeperaronue MEPONPHUITHS. .

2.4. IleneBoil MOHUTOPUHT

Mertononorus neneBoro mouutopuara (LIM). Posb meneBoro MOHUTOPUHTA B PEIICHUH 3a7a4
9HEprocOepexeHns Ha MPOMBIIUICHHBIX MpeanpuaTusx. OcHOBHbIE 3afaud U craguu (M.
Opranuzanus coopa HeOOXOAUMBIX TaHHBIX, X 00paboTKa U aHanu3. BeIOop 1eneBoro ypaBHeHusl.
Peanuzanus MmeponpusTUi U1 JOCTUKEHUS LIETH. .



3. Dnepzoayoum 06beKmos HCuIUHO-KOMMYHAIbHO20 X03UCMEa

3.1. DHeproayauT 0ObEKTOB KIIHIIHO-KOMMYHAIFHOTO XO3SICTBA

OcoOeHHOCTH TpOBeeHUsT YHEpreTrHueckoro oodcienoBanus oobekToB XKKX. Heobxomumocthb
pPaccMOTpPEHHUsI CUCTEM MPOU3BOCTBA TEILIa, €r0 TPAHCIIOPTA U MOTPEOJICHHS KaK eMHYIO CUCTEMY,
C YY4ETOM B3aMMHOTO BJIMSTHUS XapaKTEPUCTUK KXo U3 cuctem. Mcmnoiab30BaHuEe pa3HOPOAHOTO
TorIMBa (TIPUPOAHBIA Ta3, MasyT, yroyib, apoa) B KoTelbHbIX JKKX. Pabora ocHOBHOro u
BCIIOMOTaTeIILHOTO 000pY/IOBaHUsI KOTEIHHOW M CHCTEMBI TEIUIOCHAOKEHUS B IIEJIOM B YCIIOBHSIX
OTCYTCTBHSI YCTAHOBOK XHWMBOJIOOYMCTKM M J€a’dpaluy NUTATEIbHOW M IMOANUTOYHON BOJIBI.
[IpuMeHeHre KOMILUIEKCOHOB M TOBEPXHOCTHO-aKTHUBHBIX BEIIECTB JJIsi IMOBBIIMICHUS TEXHHUKO-
SKOHOMMUECKHUX MOKa3aTeseil paboThl cUCTEMBI TeIocHa0)eHus. () PEeKTUBHOCTD NCIOIB30BAHUS
JAHHBIX CHUCTEM, MPEUMYIIeCcTBa U HenocTaTku. OCOOCHHOCTH MPOBEACHUS DHEProoOCIeI0BaAHMUS
CUCTEMBbI TpaHcnopTa Tera. [I[pumMeHeHrne KaToIHON 3alUThl U IPOTUBOKOPPO3UOHHBIX OKPBITUM
TpyOOIPOBOJIOB TEIJIOBBIX ceTeil. Ompenenenne 0cTaTOYHOro pecypea TpyoonpoBooB. TemnoBsie
MOTEPU MPU TPAHCIOPTE TeIuloHOcuTeNs. HopMaTtuBHbIE mOTEpHU TeIia ¢ MOBEPXHOCTU HU3O0JIALIMU
TPYOOIIPOBOJIOB MPHU PA3TUYHBIX CIIOCO0AX €ro MPOKIaaKH.. DaKTOPHI, BIMSIONINEC HA TEILIOBBIC
MOTepU TMpH TpaHCmopTe TeruioHocutens. CKOpocTH TEIJIOHOCHTENs B TpyOompoBoaax
CocTaBisONIMe YJKOHOMUH TEIJIOBBIX U (PUHAHCOBBIX MOTEPh NMPU MOJACPHHU3AIMN TETUIOBBIX CETEH.
CratucTtuka nopbsIBOB TPyOOIIPOBOJOB TEIIOBBIX CeTel, (PMHAHCOBHIE 3aTPaThl HA X YCTPAaHEHUE.
OcobeHHocTH TpOBENEHUs SHeproayauta 3maHuid. OCHOBHBIE TOTEpU TEIJIOBOM DHEPrUU B
3nanusix. Tepmorpaduueckoe oOcnenoBanue. MojepHU3aIMs CUCTEM TEIUIOCHAOXKEHUS 3IaHHMA.
TpeboBanmsi IO y4eTy pacxoja Teruia. MojaepHHU3alus CHCTEMbI OTOIUICHUS. VHIUBUIYaIbHBIC
ABTOMATU3UPOBAHHBIC TEIJIOBbIE MYHKTHl. MoOJAEpHHU3alUsl CHUCTEMBI TOPSYEr0 BOJAOCHAOKEHUS.
PesepBrl aHEprocOepexenus. DHeprocOeperaromme MEpONpHUATHs, CBS3aHHBIE C YTCIUICHHEM
OTpaXKJAArONIMX KOHCTPYKUMN 3/1aHus. TeroBas U30s10usl CTEH, MOTOJIKOB MOJIBAJIIOB U YEPJAKOB.
[ToBBIIIEHNE TEIIO3AMUTHBIX KadecTB OKOH. [IpoTuBociicTBIC HHDUILTpALIUY. .

4. HODMMDOSCIHM@ npu I’ZDOM3BOOCI’)’I6€, mpaHcnopme u nompe@zemtu menio6ou HEpzUuU

4.1. HopmupoBaHue npu Ipou3BOJCTBE, TPAHCIIOPTE U NOTPEOIEHUH TEIJIOBOM SHEPTUU

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
SHEPruM Ha COOCTBEHHbIE HYXJbl KOTeNbHbIX. llopsaok pacuera m 00OCHOBaHHS HOPMAaTHUBOB
CO3JIaHMs 3aracoB TOIUIMBA B KOTENbHBIX. OOIIMe MOJ0XKEHUs MOpsIKa pacueTa U 00OCHOBaHMS
HOPMAaTHBOB TEXHOJIOTMYECKUX MOTEPh IpPHU Iepenaye TerioBoi s3Hepruu. OCHOBHBIE MOKa3aTean
paboTbl 00OpyIOBaHMSA TEIUIOBBIX ceTed M cucTeM TemuocHaOxeHus. HopmatuBHble
DHEPreTUYECKHE XapaKTEPUCTUKH 10 OCHOBHBIM ITOKA3aTENSAM. .

3.3. TeMbl IpaAKTHYECKUX 3aHATHI
1. 1.CocTaB sHEpreTnyecKoro nacnopra npeanpusaTus. @opMsl I 3al10JIHEHUS
sHepreTHueckoro nacrnopra. Cogepx’aHue U CTPYKTypa MOSICHUTEIbHON 3alIUCKH, a TAKXKE
UTOTOBBIX opM 3HepronacnopTa. (1 gac);
2. 11.Metoauku onpeneneHus (akTUIECKUX MOTEPh TEIUIA, IPUMEPHI UX UCTIOIB30BAHUS HA
peasibHBIX TEIUIOBBIX CETSIX, CPAaBHEHHE C HOPMAaTUBHBIMU HoTepsimMHu. (1 yac);
3. 24.PacueT rof0BOM TPYIIIOBOM HOPMBI pacxo/a TOIUIMBA HA OTIIYCK TEIIOBOM SHEPTUU
KoTenbHOM. (1 yac);
4. 25.Pacuer rpynnoBoii HOpMbI pacxoza ToruiBa Ha Bee npeanpustue XKKX. Pacuer
CpEeIHEB3BEIIEHHBIX HOPM pacxo/ia TOIUIMBA 110 BceMy npeanpusTuio. (1 yac);
5. 2.03HaKoMJICHHE C TUTIAMH [TOPTATUBHBIX MEPEHOCHBIX TPUOOPOB, HUCIIOIB3YEMbIX B
npoliecce NPOBEACHUs YHEProayauTa. Y IbTpa3ByKOBBIE paCX010MEpPHI, Fa30aHATN3aTOPBI,



AJIEKTPOHHBIE TEPMOMETPHI, STEKTPUUECKUE KIICIIH, aHATU3ATOPbI AIEKTPUUECKOU MOITHOCTH
u ap. OcoOeHHOCTH KCTUTyaTaIlliy TPUOOPHOTO 00OPYAOBAHUS M aHAIU3 TIOJTYICHHOU
uHpopmanuu. (1 yac);

6. 3.MeToiMKa MpoOBeIEHUS UCTIBITAHUI CUCTEMBI BO3TyXOCHA0XKEHHS Ha HATMUUE yTeUEeK
Bo3xyxa. [Ipumep pacyera. (1 gac);

7. 4.Pacuet 3(h(pekTUBHOCTH yBETUUYECHUS JOJIU BO3BpaTa KOHJEHCATa B KOTEJIBbHYIO U €T0
temneparypsl. (1 yac);

8. 5.Pacuer a¢hpexTrBHOCTH MOACPHHU3AIINN XOJOAMIBHONH KOMITpECCOpHOH cTaHIuu. (1 Jac);
9. 6.IlpoBeneHre TEXHUKO-3KOHOMUYECKUX PAcyeTOB 1O orpeesieHuto 3pdekruBHoCTH
TEIIOBOM M30JILUU CTEH U MPUMEHEHHUIO CTEKOJI C HAHECEHHUEM TETIO0TPAXKAIOIINX
NOKpBITHI. PacueT cpaBHUTENBHOM 3D PEKTUBHOCTH TETUIOBOM U30JSIUH 3AaHUS U
MojepHH3aIuu okoH. (1 Jac);

10. 7.TerutoBu3noHHas cheMKa 31aHui. Onucanne 00beKTa CbeMKHU. Y CJIOBUS IPOBEICHUS
oOcnenoBanusi. OOpaboTka pe3yabTaToB o0ciaenoBanus. KauecTBeHHBIN aHATN3 TEPMOTpaMM.
BriBoab! v nipeioxkenus. (2 yaca);

11. 8.0npenenenne HOpMaTUBHBIX TEXHOJOTUYECKHUX MTOTEPH TEILIOBOI SHEPTUU
TeIuIonepeiayeii yepe3 TeIION30JSIIUOHHBIC KOHCTPYKIIMH TPYOOIpoBooB. (1 gac);

12. 9.0npenenenne HOpMaTUBHBIX TEXHOJOTMYECKHUX MTOTEPH TEINIOBOI SHEPIHH,
00yCIIOBJIEHHBIX [TOTEPSMHU TeruioHocuTens. (1 yac);

13. 10.PacueTr HOpMaTUBHBIX TEIUIOBBIX MOTEPH B TEILJIOBBIX CETAX MPU MOA3EMHON U
HaJ3eMHOU UX Mpokiaake. [[oHsATHEe HOPMATHUBHBIX MOTEPH TEIIA C TOBEPXHOCTU U30JISLIUN
TpyOOIIPOBOJIOB U € yTeUKO# TeronocuTens. [IpoBeaeHre pacueToB TEMIOBBIX MOTEPD
IIPUMEHUTEIBHO K KOHKPETHON TEIIOBOM ceTH. (3 yaca);

14. 13.TexHUKO-7KOHOMHYECKHE PACYEThl IPU 0OOCHOBAHUU 3aMEHBI TPYOOTIPOBOJIOB
TeIUIoBbIX ceTeil. (1 yac);

15. 14.MeToauka mpoBeeHHs TECTOB MO ONpeAeeHII0 KodpdUIueHTa Teronepe1ayu
orpaxiaronmx koHcTpykiuii 3nanuii(U-value-test), npumensemMoe 000pya0BaHKUE 1
NOJIy4eHHBIE pe3ynbTaThl. (1 yac);

16. 15.Meroanka nmpoBeieHUS TecTa Ha ra3ormioTHocTh (blow-doure-test) moMerieHuii,
MpUMEHsieMoe 000pyI0BaHUE U MOJIyYeHHBIE Pe3yabTaThl (DaKTHUECKUX HcnbITanui. (1 gac);
17. 16.Meronuku onpeenenrs SKOHOMHUHU TEIUIa, IOJYyYEeHHOU B pe3yJbTaTe MOAEPHU3ALIUN
cuctemsl otoruienus u ['BC. (1 ygac);

18. 17.Metonuka pa3aeneHus CYMMapHOTO pacxoja Teruia, MOJyYeHHOTO 3/JaHueM, Ha
HYKJIbl OTOIUICHHSI U TOPSIYEro BOJAOCHAOKEHUS C aHATTU30M UX pabOThI 3a JaHHBIN MepUOT
BpemeHH. (1 gac);

19. 18.Tunossle 3HEprocoOeperarolre MEpONpUATH B 31aHUAX Pa3IMYHOro HazHaueHus. (1
4ac);

20. 19.Pacuer HOpMAaTUBOB YJEIBHOTO PACX0/Aa TOIUIMBA HA OTHYLIEHHYIO OTONUTEIbHBIMU
KOTEJIbHBIMH TETUIOBYIO SHEpTHIo. (1 "ac);

21. 20.HopmatuB co3aHusi TEXHOJIOTUYECKUX 3aacoB TOIIMBA B KOTeNbHBIX. (1 Hac);

22. 21 .Meroauka pacdera 001ero HOpMaTHBa 3amaca TOITNBA, HECHUYKAeMOTO
HOPMAaTHBHOTO 3a1aca TOIUIMBAa 1 HOPMATHUBHOIO SKCIUTYaTallMOHHOTO 3araca OCHOBHOTO WJIH
pe3epBHOTO BUIOB TOIUIMBA. [Ipumep pacdera. (2 gaca);

23. 22.PacueTr 00beMOB BBIPa0aTHIBAEMOT0 KOTJIOM Mapa MO KOJIHMYECTBY COXIKEHHOTO
toruuga. (1 gac);

24. 23.Pacuet sHepreTnyeckoit 3 PpeKTUBHOCTH UCTIOIB30BAaHUSI YCTAHOBKH YaCTOTHO-
perynupyemoro snekrponpuojaa (UPII). [Ipeumymectsa ucnons3oanust UPII. Meronuka
pacuerta (2 gaca) apdextuBnoctu npumenenust YPII. [Ipumep pacuera npuMeHUTENBHO K
HAaCOCHBIM CHCTEMaM.;

25. 12.0npenenenue ONTUMATBHON TOJIIIUHBI TETIOBON M30JIALIUN TIPU PA3IMYHBIX CIIOCO0ax
MPOKJIaAKU TpyOonpoBoaoB. (1 gac);

26. 26.Pacuet 3 peKTUBHOCTH 3aMEHBI JIAMIT HAPY>KHOTO OCBEILIEHHUS HA MIPUMEpPE JIaMII THTIA
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JPJI-250 na cBeronnoansie. CiaraeMble 3KOHOMUHU IIPU MOJIEPHU3ALIUU OCBETUTEIILHOTO
obopynosanus. (1 gac).

3.4. Tembl 1a00paTOPHBIX padoT
HE MPEeyCMOTPEHO

3.5 KoncyabTanum

3.6 TemaTuka KypcoBbIX NPOEKTOB/KYPCOBBIX padoT
KypcoBoii npoekt/ pabota He IPeayCMOTPEHBI
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3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEeHIIU

Howmep paznena
JTVCIUIUTUHBEI (B

O1neHO4HOE CPEICTBO
(T ¥ HAUMEHOBAHUE)

3aIIaHUPOBaHHbBIE PE3YIbTaThl 00YUYEHUS 110 TUCLUIIMHE Konbl
(B cOOTBETCTBUHU C pazjesioM 1) WHJIUKAaTOPOB COOT]::;CIT ;3 e
11234
3HaTh:
TUIIOBBIE METOJMKH U ATAIlbl IPOBEAECHUS SHEProayIuTa OTIeIbHbIX ITpoBepounas padbota/HopmupoBanue
CHCTEM MPOMBINUIeHHOH TetutosHepreTuku U JKKX ¢ ucrnonb3oBannem IIPU IPOU3BOJICTBE, TPAHCIIOPTE U
HOPMAaTHBHOM JOKYMEHTAIlUN U COBPEMEHHBIX METOJIOB ITOKMCKA U noTpeOIeHNH TEIUI0BOM SHEprun
00paboTKK HHPOpMAIUH; WJ1-2nxc-3 Tt b
poBepouHasi paboTa/DHEproayauT
00BEKTOB KUIIUIHO-KOMMYHAJIbHOTO
XO03SIICTBA
METOAMKH ITPOBEACHUS TEXHUKO-9KOHOMHUECKUX PACUETOB MPH ITpoBepounas padora/HopmaTusHO-
ornpeaeneHu 3PPEKTUBHOCTH MPeIIaraeMbIX YHEProcOSpEraroIImX N-2mk-3 + npaBoBasi 0aza MpoBeACHUS
MEpPONPUITHH. HHEPreTUYECKUX 00ciIeI0BaHnui
O0COOEHHOCTH MPOBEIECHUS YHEPIeTUUECKOT0 00CIEIOBaHHSI CUCTEM IIpoBepounas pabota/OHeproayaur
terutocHaOxeHus JKKX ¢ yuerom cBs3el MEXy 2JIeMEHTaMU CUCTEMBI. 00BEKTOB KUIUIHO-KOMMYHAJILHOTO
THrmoBbIe BO3MOXHOCTH YHEPrOCOEPEIKEHHS B PA3IIMIHBIX CHCTEMax XO03s1CTBa
NPOMBILLICHHON TemnosHepreTuku i KKX; W-2mes ' TIpoBepounas paboTa/IHEProayauT
DHEPTEeTUYECKUX CUCTEM
IPOMBIIIICHHBIX TPEAIPUSTHH.
Ymersb:
MIPOBOAUTH OMBITHO-TIPOMBIIIJIEHHBIA SKCIIEPUMEHT 110 3a/1aHHBIM IIpoBepounas pabora/OHeproayaur
METOAMKAM U aHaJU3U-POBAThH PE3YJIbTAThI C IPUBJICUEHUEM VT-21c3 + OGLeicTOB KHUIUIIHO-KOMMYHAJIBHOTO
COOTBETCTBYIOIIETO MaTEMATUIECKOTO armapara, 0o(hOpMIIATS, XO03sTCTBA
NPEJCTABIATh U JOKJIA/IBIBATh PE3YJIbTAThl BHITOJHEHHON padoThI.
WCTIOJIh30BATh MPUKJIATHOE TIPOTPAMMHOE 00ECTICUeHHE /ISl pacueTa [TpoBepounas paboTta/DHEproayauTt
apaMeTpoB U BbIOOpa TEIIOAHEPTeTHUECKOT0, TETJIOTEXHUYECKOTO 1 N-2mx-3 + + | SHEPreTUYEeCKUX CUCTEM
TETUIOTEXHOJIOTHYECKOT0 000PYIOBaHUS; MPOMBITIICHHBIX TPEITPUSITHA.
OpraHu30BBIBAaTH cOOP HEOOXOAMMOM HH(pOpMAIMK IO MaTePHATILHBIM U VT-21c3 + [TpoBepounas padora/HopmaTusHO-
HHEPreTUYECKUM TTOTOKAM KaK OTJENbHBIX YHEPTEeTHICCKHUX H ) npaBoBast 0a3a MPOBEICHHSI
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TEXHOJOTHYECKUX YCTAHOBOK, TAK 1 OCHOBHBIM MPOU3BOJICTBAM U
MPEIIPUATHS B LIEJIOM;

OHEPICTHYCCKUX O6CJ'I€,I[OB3HPII>1
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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 npH MpOU3BOACTBE, TPAHCIIOPTE U OTPEOICHUH TEIUIOBOW YHEPTUU
(ITpoBepounas padbora)
3. DHeproayauT 00BEKTOB KHUIUIIHO-KOMMYHalIbHOTO X03siicTBa ([IpoBepounas pabota)
4. DHeproayauT IHEPreTUYECKUX CUCTEM IPOMBIIUICHHBIX pennpustuii. (I[IpoBepounas
pabora)

BaHHLHO-peﬁTHHFOBaﬂ CTPYKTYpa JUCHUIINHBI SABJIACTCA IIPUIIOKCHUCM 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 mno kypcy "OHeprocOepexeHue 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/elib/view.php?id=3259;

2. I[lonaposkuH, JI. b. OCHOBBI 3HEPreTUYECKOTr0 MEHEKMEHTA : YueOHOoe 1mocodue no Kypcam
"MeHeKMEHT B sHeproxosaicTse" u "DHeproay it npeanpuatus” no cneuuansaoctu 181300 /
J. b. [lonapoBkuH, A. B. JlockyTtos, }O0. B. Marttonuna . — M. : 3a-80 MOU, 2000 . — 72 c.;

3. PanioHanbHOE MCTIOJIb30BaHKE T'a3a B IPOMBIIIICHHBIX ycTaHOBKax : CripaBoyHoe nmocooue / P.
b. Axmenos, u np. ; Pen. A. C. Uccepnun . — M. : Henpa, 1995 . — 352 ¢. - ISBN 5-247-01617-3 :
15.00 ;

4. lllenoxos, 5. M. Duepreruueckoe oOcienoBanue. B 2 -x T. : cripaBouHoe nuznanue / 5. M.
lenoxos, H. N. lanunos . — ExatepunOypr : OueprocepsucHas komnanus YPAJIA, 2011 .;

5. Hanunos O. JI., TapseB A. b., Sxosnes U. B., Knumenko A. B.- "Dueprocoepexxenne B
TEIJIO3HEepreTuKe U Terorexuonorusax”, M3narensctBo: "U3narensckuit jom MOU", Mocksa,
2010 - (424 c.)

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

5.2 JIunieH3M0HHOe ¥ CBOOOHO pacnpocTpaHsieMoe MPOrpaMMHOe odecneyeHHe:
1. CHO "IIpomereit";

2. Office / Poccuiickuit makeT 0(UCHBIX IPOrpamm;

3. Windows / OniepanrionHasi cucrema cemeiictsa Linux;
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4. Buneoxondepenuuu (Maitan, Coepmxas, BK u mp).

5.3 UaTepHeT-pecypcsl, BKJIIOYas NpodeccHOHAIbHBIE 0a3bI JIaHHBIX U HH(POPMAIIHOHHO-

CIIPpaBOYHbIC CUCTEMBbI:

1. 3BC Jlans - https://e.lanbook.com/

2. 3BC "YHuBepcuTeTcKasi 0M0JMOTEKAa OHJIAlNH" -

http://biblioclub.ru/index.php?page=main_ub_red
3. Hayunas s;1ekTpoHHas 0udamoreka - https://elibrary.ru/

4. Ba3za naHHbIX )KypHasuoB m3nareabcrBa Elsevier - https://www.sciencedirect.com/
5. DJeKTpOHHBIE pecypchl H3aaTelbcTBa Springer - https://link.springer.com/

6. ba3a nannbix Web of Science - http://webofscience.com/

7. HanpoHanbHas 3JIeKTPOHHAs 0ndamoTeKa - https://rusneb.ru/

8. XKypuaax Science - https://www.sciencemag.org/
9. Daexkrponnasi oudauoreka MOU (36 MDMN) - http://elib.mpei.ru/login.php
10. IMopTaa oTKpHITHIX JaHHBIX Poccuiickoii denepanuu - https://data.gov.ru
11. ba3a oTKPBITHIX JaHHBIX MHUHHCTEPCTBA IKOHOMHUYECKOT0 pa3BuTus PD -

http://www.economy.gov.ru

6. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHUE JUCHUIIJIMHBI

Tun nomemeHus Homep aynuropun, OcHaenue
HAHMECHOBAHHE
Y4eOHble ayAUTOpUU IS 3-207, CTeIUIaX Ui XpaHEHUsl KHUT, CTYJ, mKad,
MIPOBEICHUS JICKITMOHHBIX KommsroTepHsIit mikad Ui XpaHSHUS HHBEHTApPS, CTOJI

3aHATUH U TEKYIIEro
KOHTPOJIS

kiace kag. "IITC"

UCHMEHHBIN

VY4eOHble ayaiuTOpUn JUis 3-207, CTEJUIAX JUIA XpaHEHUS KHUT, CTYII, IKad,
IIPOBE/ICHUS MPAKTHUECKUX KomnbroTepHblit mKkad Juig XxpaHeHUs: MHBEHTaps, CTOJI
3anstui, KP u KII kyacc kag. "I[1TC" ITACbMEHHBIN
VY4ebHble ayIUTOPUH IS 3-207, CTeJUIaX JUId XpaHEHUs KHUT, CTYII, IKad,
IPOBEICHUS KommnbroTepHsrit mKad Uit XpaHeHUsI UHBEHTaPSI, CTOJ
MIPOMEKYTOUHOMN knacc kag. "I[ITC" MMHUCbMEHHBIN
aTTeCTalluu

ITomemenus aus
CaMOCTOSITENIbHOM pabOThI

HTB-201,
KomnberorepHsii
YUTAJIbHBIN 341

CTOJI KOMIIBIOTEPHBIN, CTYJI, CTOJI
MIACbMEHHBIN, BEIIAIKA I OJEXKIbI,
KOMIIBIOTEPHAs! CETh C BBIXOZOM B
HHTepHeT, KOMIIBIOTEDP NEPCOHAIBHBIN,
IIPUHTEDP, KOHIULIUOHED

TTomemenust misa
KOHCYJIbTUPOBAHUS

B-204, Kabuner
COTPYIHUKOB Kad.
"HTC "

CTeJIJIaX, CTOJI MPEenoiaBaTes, CTOJ JIs
OPITeXHUKH, CTYJ, IKad A TOKYMEHTOB,
mKad A1 01eKAbl, KOMIIBIOTED
NIEPCOHANIbHBIN, IPUHTEP, XOIOJUIBHUK

HOMeHIeHI/ISI AJI XpaHCHUA
o0opyoBaHus U y4eOHOTO
WHBEHTaPS

B-206, Kabuner
COTPY/AHUKOB Kag.
"HTC n

CTYJ, mKad Ui JOKyMEHTOB, CTOJ
MIMCbMEHHBIN, KOHAULIMOHED, IUIIJIOMHBIE U
KypCOBbI€ pabOThI CTYJIEHTOB
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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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