MuHHCTEpPCTBO HAYKH U BbIcIIero oopasosanusi P®
PegepajibHOE TOCYIAPCTBEHHOE OI0IKETHOE 00pa3oBaTe/IbHOE YUpeKIeHue

BbICIIET0 00Pa30BaAHUA

«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

Hanpagienue noarorosku/cnenuaiabioctsh: 13.03.01 TeniooHepreTnka u TEMJI0TEXHHKA

HaunmeHoBaHue 06p330BaTeJI])H0]71 IporpaMmali: HpOMbIIIIJIeHHaH W KOMMYHAJbHafl TCIJIOOHEPIrE€TUKA

YpoBeHb 00pa3oBaHus: BbiclIee 00pa3oBaHue - faKkajlaBpuaT

®opma o0yuenusi: OuHas

Pabouass nporpaMma QM CHUILIHHBI
KOTEJIBHBIE YCTAHOBKH U ITAPOT'EHEPATOPBI

biaok:

Baok 1 «/Iucuuniunsl (MoxyJim)»

Yactb 00pa3oBaTesbHOM
NPOrpamMMblI:

YacTsb, popmMupyeMasi y4acTHUKAMHU 00pa30BaTeIbHBIX OTHOIIEH Uil

Ne IMCHUIIJIMHBI 0 YYeOHOMY
IJIaHy:

b1.4.03

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

5 cemecTp - 4;
6 cemecTp - 4;
BCero - 8

Yacos (Bcero) no yueoHomy
MJIAHY:

288 yaca

Jexknun

5 cemectp - 32 yaca;
6 cemecTp - 14 yacos;
Bcero - 46 yaca

IIpakTnyeckue 3aHATHSA

5 cemectp - 32 yaca;
6 cemecTp - 14 yacos;
Bcero - 46 yaca

JladopaTopHbie padoThI

He MPeyCMOTPEHO YUeOHBIM MJIAHOM

Kouncynbranuu

5 cemecTp - 2 yaca;
6 cemecTp - 14 yacos;
Bcero - 16 yacon

CamocrosiTesibHasi padoTa

5 cemectp - 77,5 yaca;
6 cemecTp - 97,4 yaca;
Bcero - 174,9 yaca

B ToM unciae Ha KII/KP

He MPeAYCMOTPEHO Y4eOHBIM MJIAHOM

HNnas koHTakTHas padora

6 cemecTp - 4 yaca;

BKJIIOYAS:
TecTupoBaHue
KonTpoJuabHas pa6ora

HpomemyTquaﬂ aTTrecrauud:

JK3aMeH
3ayeT ¢ oLeHKOIH
3amuTa KypcoBoro npoexkra

5 cemectp - 0,5 uaca;
6 cemectp - 0,3 yaca;
6 cemectp - 0,3 yaca;
Bcero - 1,1 yaca

Mocksa 2023
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1. HEJIN U 3AJIAYU OCBOEHUSA JUCHUITIJIMHBI

Leabp ocBoeHMsi AUCHUILIMHBLI. V3yueHue (QU3MKO-XUMUYECKHMX OCHOB pabo4MX MPOIECCOB
MPOTEKAIONINX B COBPEMEHHBIX MApPOBBIX KOTJIAX, PACCMOTPEHUU W BIMSHHS pabovMX IMPOIECCOB Ha
MPUHILIUIIBI KOHCTPYUPOBAHUSI MAPOBBIX KOTJIOB M HX 3JIEMEHTOB, ONpENENICHUs MyTeH MOBBIIICHUS
SKOHOMUYHOCTHU U IKCIUTYaTallMOHHOW HaJIEKHOCTH

3agauu AMCHMIIINHBI

- O3HAKOMIJICHHEC C PA3JIMYHBIMU KOHCTPYKIHUAMU ITAPOBBIX U BOI[OI‘prIHbIX KOTJIOB,
HCIIOJIb3YIOIIUX JIJISA CBOCH pa6OTBI KakK IMPpUPOAHBIC OPTaHUYCCKUEC TOILIMBA, TaK U TCIIJIOBBIC OTXOABI
PA3INYHBIX TCIIJIOTCXHOJIOTHYCCKHUX IIPOUCCCOB;

- OBJIAICHUEC HABbIKaMU BBITIOJIHCHHA TCIIJIOTEXHOJIOTHYECKUX, THAPABINYCCKUX U
AOPOJMHAMHUYCCKHX PACUCTOB KOTCIBbHBIX arperaToB,

- O3BHAKOMIJICHHUEC o6yqafonmxc;1 C OCHOBAMHM JOKCILTyaTallMU KOTCJIbHBIX arp€raToB U BBIITIOJIHCHUA
HaJlaZO4YHBbIX B UCCJICAO0BATCIIbCKUX pa60T.

dopmupyembie y 00y4aromerocss KOMNeTeHIUH 1 3aIUIaHUPOBAaHHbBIC Pe3y/IbTaThl 00y4eHUsl 110
JMCLHUIUIMHE, COOTHECEHHBIEC C MHAMKATOPAMH A0CTHKEeHHs] KOMIIeTEeHIMI |

Koa n HanmMeHoBaHue
KOMIIETeHI{UH

Koa u HamMeHOBaHHe
HHAUKATOPA JOCTHKEHUSI
KOMIEeTeHINHI

3amiaHNpPOBaHHbIE Pe3yJbTAThI 00yUeHHus

TIK-1 Crnocoben
y4acTBOBaTh B
MPOEKTUPOBAHUU U
IKCIUTyaTalui 0ObEKTOB
TCHHO3HepF€TI/IKI/I nu
TEIUIOTEXHUKHU

N-1nk-1 Cnocoben
UCIIOJIB30BaTh HOPMATHBHYIO
JIOKYMEHTAITUIO TIPH
pa3paboTKe 00BEKTOB
TETUIOPHEPTETUKH U
TEIUIOTEXHUKH

3HATh:
- METOJIbI pacyeTa noxasarenen
sHEpreTuYecKon 3O PEeKTUBHOCTH
KOTEIIbHBIX arperaTos.

YMETh:

- OLICHUBATh HEPreTUYECKYIO

3P PEKTUBHOCTH KOTEIBHBIX arperaTos,
HEINOCPEACTBEHHO OINPENEIATh MOKa3aTeNN
SHEPreTHYecKoi 3P PEeKTUBHOCTH
JIEHCTBYIOINX KOTEJIbHBIX arperaTos.

[TK-1 Crnocoben
y4acTBOBATh B
MPOEKTUPOBAHUU U
JKCIUTyaTaIlluu 00bEKTOB
TEIJIO3HEPTeTUKU U
TCIIJIOTCXHUKHN

NJ-2nk-1 [IpuHnMaer yuactue
B pa3paloTke
NPUHIUIHATIBHBIX CXEM U
000py0BaHus 151 OOBEKTOB
TEIJIOPHEPTETUKU U
TEIJIOTEXHUKHU

3HATh!
- IPUHIIMI JEHCTBUSA U KOHCTPYKTHUBHBIE
0COOEHHOCTH KOTEJIbHBIX arperaTos C
€CTECTBEHHOM U IIPUHYIUTEIbHOU
LUAPKYJISIUEN TEIJIOHOCUTES;.

YMETB:
- pacCYUTBIBATh BBIXOJ U COCTaB

ra3o00pa3HbIX TOKCUYHBIX BHIOPOCOB B
arMocdepy, pa3pabaTbIBaTh SKO3ALUTHbIE
MEPONPUITHS JIJIs1 KOTEJIbHBIX arperaTos.

ITK-1 Criocoben
y4acTBOBATh B
HpO@KTI/IpOBaHI/II/I nu
IKCIITyaTaIlui 0O0HEKTOB
TeHHO3HepFeTI/IKI/I nu
TEIIOTEXHUKU

NJI-3nk-1 [Ipuaumaet yuactue
B OLICHKE BIIMSHUS 00BEKTOB
TCIIJIOOHEPTICTUKHA U
TETUIOTEXHUKH Ha
HKOJIOTMUYECKYIO OOCTaHOBKY

3HATh:
- OCHOBHBIE MICTOYHHUKHU HAYyYHO-
TEXHUYECKOH MH(OpMAIMK MO KOTEITBHOMN
TEXHUKE MAJION U CpeTHEN MOIIHOCTH.

YMETh:
- MoI0MpaTh HEOOXOAUMOE

TEXHOJIOTHIECKOe 000pyI0BaHHE,
oOecnieunBaroiee padboTy KOTEIbHbIX
arperaros.




Koa u HaumeHoBaHue Koa u HaumeHoBaHMe 3anﬂaﬂnp03aﬂﬂue PeE3yJabTaThI 06yqemm

KOMIIETCHIINHA I/IHIIHKaTopa OJOCTHMKCHUA
KOMIIETCHIINHU

ITK-1 Cnocoben N -4nk-1 [Ipuanmaer yuactue | 3HATh.
y4acTBOBATh B B OIIEHKE SHEPreTHUCCKOM - METO/IbI CHHKCHHS BPEIHBIX BHIOPOCOB
MPOCKTUPOBAHUU U 3¢ (HeKTHBHOCTH OOHEKTOB KOTCJIbHBIMH arperartaMu Ha pa3jiniHbIX
JKCIUTyaTaIluu 00bEKTOB TEIJIOOHEPTETUKH U CTaiuAX OCYIICCTBIICHUA
TEILIOOHEPTETUKH U TeILIOTeX HUKH TEXHOJIOTHYECKOT0 IIPOIecca CKUTAHUS
TEIUIOTEXHUKHU TOTUIMBA B KOTEJBHBIX arperarax.

YMETB:
- pa3zpabaTbIBaTh MEPOINIPUATHUS IO SHEPTO-
U pecypcocOepeeHHI0 Ha IIPOU3BO/ICTBE.

2. MECTO JUCIUILINHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JluciyiuiiHa OTHOCHUTCS K OCHOBHOW TPO(ECCHOHATIBHOW 00pa3oBaTeNbHOM IpOrpaMMme
[IpoMbinieHHass ¥ KOMMYyHaibHas TemodHepretuka (nmaigee — OIIOII), nampaBieHusi MOATOTOBKH
13.03.01 TemosHepreTuka M TEIUIOTEXHUKA, YpPOBEHb OOpa30BaHMs: BbICIIEE OOpa3oBaHUE -
OakanaBpuar.

TpeOGoBaHMsI K BXOIHBIM 3HAHUSM U YMEHUSIM:
- 3"HaTh [Juciunnuna 6a3upyercs Ha CIeIYOMUX AUCHUIUTHHAX: «[ uaporazognHaMuKa,
«TexHudeckas TepMoguHaMuKay, «TermmomMaccooOMen»

Pe3ynbpTaThl 00y4eHus, MoJydeHHbIE TP OCBOCHUM JTUCLUIUIMHBI, HEOOXOIMMBI IIPU BBIITOJHEHUN
BBIIYCKHOM KBaJU(UKALMOHHON PabOTBHI.




3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OO01as TpyJI0eMKOCTh JUCHIUTUTMHBI COCTABIISIET 8 3a4eTHBIX euHMII, 288 Jaca.

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

Pasesb1/TeMbl 8| a
Ne JTUCIUTUTAHBL/ (D OPMBI § % § KonrakTHas pa6ora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i IPOMEXYTOTHOM o &| 3 Koncyubraums UKP PaGora s | LOATOTOBKA K METONYECKUE YKa3aHHsI
aTTeCTAIH 8 g | © |Jlex | Jlab | Ip — - VKK | TK A cemectpe | ATTECTALMH
m P /KOHTPOJTB
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 3HaveHHe KOTeIbHbBIX 34 5 10 - 10 - - - - - 14 - Ilo0z0mogKa K meKyuiemy KOHmMpoio:
YCTaHOBOK B IToBTOpeHne maTepuana 1o paszaeny "3HaucHHUE
MIPOMBILIICHHON KOTEJBbHBIX YCTAHOBOK B ITPOMBIIUICHHON
SHEpreTuKe U SHEPreTUKE U )KWINIIHO-KOMMYHaJIbHOM
SKWJIMILHO- xo3gaicTBe. OCHOBHBIE 3JIEMEHTHI KOTEIbHOM
KOMMYHAJIbHOM ycraHoBKH. OpraHM4ecKoe TOIUTUBO KaKk
xo3saricTBe. OCHOBHBIC OCHOBHOH HCTOYHHK SHEPTHH B KOTEIBHBIX
3JIEMEHTBI KOTEIbHOM arperarax"
YCTaHOBKH. CamocmoamensHoe usyuenue
OpraangyecKkoe TOTUTUBO meopemuyueckozo mamepuana: VI3yienue
KaK OCHOBHOH JIOTIONTHUTEIHHOTO MaTepralia o pasaerry
HCTOYHUK YHEPTHH B "3HaYeHNEe KOTEIBHBIX YCTAHOBOK B
KOTEJIbHBIX arperarax MPOMBIIICHHON SHEPTETHKE M KHIIHIIIHO-
11 [TocnenoBarenbHOCTh 4 1 - 1 - - - - - 2 - KOMMYHaJTLHOM X03s1icTBE. OCHOBHBIE
MOJIYYEeHHUS U 3JIEMEHTBI KOTEJIbHOW YCTaHOBKH.
UCIIOJIb30BaHMs Mapa u OpraHuyecKkoe TOIUIMBO KaK OCHOBHOM
mpeoOpa3oBaHsI OHUX HCTOYHHUK PHEPTUHU B KOTEJIBHBIX arperartax”
BHUJIOB SHEPTUH B H3yuenue mamepuanog numepamypHsix
JIpyrue UCHOYHUKOB:
1.2 ABTOHOMHEIE 4 1 - 1 - - - - - 2 - [1], 88-100
TIPOM3BO/ICTBEHHBIE U [2], 102-120
OTOIUTENbHBIE
KOTEJIbHBIE U KOTJIBI
1.3 OCHOBHBIE 3JIEMEHTHI 6 2 - 2 - - - - - 2 -
MIapOBBIX U
BOJIOTPEHHBIX KOTIIOB
14 TomuuBHO- 4 1 - 1 - - - - - 2 -
SHEPreTHYeCKui




6ananc Poccun

15 IIpuponHoe u 6 2 2 2
HCKYCCTBEHHOE
TOILUIMBO
1.6 CocTaBbl TBEPJIOTO, 6 2 2 2
JKHUJIKOTO U
ra3000pa3HOro TOIUTMBA
1.7 TennoTexHnuecKue 4 1 1 2
XapaKTEePUCTHKU
TOILIMBA
2 Pacuer ropenns 24 8 8 8 Iloozomoeka K meKyuiemy KOHmMPOJIio:
TBEPABIX, KUAKUX U [ToBTOpenue marepuana no pasaeny "Pacuer
ra3000pa3HbIX TOIJIHNB TOPEHHS TBEPIBIX, JKUAKUX U Ira3000pa3HbIX
2.1 Teoperndecku 6 2 2 2 TOILIUB"
HEOOXOIUMBIN pacxor Camocmoamenvnoe uzyuenue
BO3/1yXa ISl CKMIaHUS meopemuueckozo mamepuana: Visyaenue
TOILIMBA JIOTIOJTHUTEJIBHOTO MaTepHaia o paszieny
2.2 Brixon u coctaB 6 2 2 2 "PacueT ropeHust TBEPBIX, JKUJIKUX U
MPOAYKTOB MOJIHOTO ra3o00pa3HbIX TOITUIUB"
CropaHusi TOIUIMBA H3yuenue mamepuanog 1umepamypHbix
2.3 YcnoBust MoJIHOTO 6 2 2 2 UCHOYHUKOB:
CropaHusi TOIUINBA [1], 98-101
24 OCHOBHOE ypaBHEHUE 6 2 2 2 [3], 115-121
ropeHus (OamaHc
KHCJIOPOZA BO3yXa) U
KOHTPOJIb ITpoIiecca
TOpEHHs TOIUINBA
3 TenmoBoit 6amaHc 36 10 10 16 Ilodzomoeka K meKyuiemy KOHmMPOJIio:
KOTEJBHOI'0 arperara [ToBTOpenue marepuaia no pasgeny "TemioBoit
3.1 DHTaIBIHA MIPOAYKTOB 4 1 1 2 GanmaHc KOTenpHOTO arperara’
CropaHusi TOIUIMBA Camocmoamenvroe usyuenue
3.2 | MarepuanbHblii 6ananc 6 2 2 2 meopemuyeckozo mamepuana: VI3yaenue
paboumx BelecTB B JIOTIOJTHUTEIBHOTO MaTepHaa o pasjieny
KOTJIE "TermnoBoii OanaHc KOTeJIBHOTO arperara’
3.3 Obmiee ypaBHEHHE 8 2 2 4 H3yuenue mamepuanog 1umepamypusix
TEIJIOBOTO DanaHca UCIOYHUKOB:
KOTEJILHOTO arperara [1], 120-122
3.4 | Tlose3Ho ucmonb3yemast 6 2 2 2 [2], 198-202
TEIIOTa JUIs [3], 111-120




IMPpOU3BOJCTBA Iapa

3.5 IToTepu TenI0THI 4 1 1 - 2 -
3.6 3aBucumocts ot KI1J] 8 2 2 - 4 -
KOTJIa U €r0 Harpy3Kku
4 OcobenHocTu 14 4 4 - 6 - Camocmoamesibioe uzyuenue
COKUTAHUSA meopemuueckozo mamepuana: Visyaenue
Ta3000pa3HbIX, KAIKIX JIOTIONTHUTEIHHOTO MaTepraa o pasaery
Y TBEPJBIX TOIUIUB B "OCOOSHHOCTH CIKUTAHUS Ta3000pa3HBIX,
KOTEIIFHBIX arperaTax KUJIKAX U TBEPABIX TOIUINB B KOTEIBHBIX
4.1 | T'a3000pa3HOE TOIITHBO 6 2 2 - 2 - arperatax”
4.2 CoXHAraHue KUIKAX 4 1 1 - 2 - Iloozomosxa Kk meKkywemy KOHmpo.iio:
TOTUTUB B KOTEIBHBIX [ToBTOpeHne MaTepHuana 1mo pa3naey
arperaTtax "OCcoOEHHOCTH CKUTAHHS Ta3000pa3HbIX,
4.3 OCHOBHBIE CXEMBI 4 1 1 - 2 - JKUAKHUX U TBEPABIX TOIUIUB B KOTECIbHBIX
OpraHu3alUH C)KUTAHUS arperatax”
TBEPAOTO TOIUIUBA B H3yuenue mamepuanog iumepamypnolx
KOTJax UCIOYHUKOB:
[1], 150-159
[2], 221-226
OKk3aMeH 36.0 - - 0.5 - 335
Bcero 3a cemecTp 144.0 32 32 0.5 44 335
Hroro 3a cemecTp 144.0 32 32 0.5 715
5 Tunponnaamuka 23.0 3.0 3.0 - 17 - Ilo0zomoeka K meKyuiemy KOHmMPOJiio:
KOTJIOB [ToBTOpEeHue marepuaia no pasaeny "
5.1 Tunponnaamuka 6.0 0.5 0.5 - 5 - I'unponnHamMuka KOTI0B"
KOTJIOB C €CTECTBEHHOU CamocmoamensHoe usyuenue
LUPKYJISIINeH meopemuueckozo mamepuana: 3ydenne
5.2 Pacuer KOHTYpOB 55 0.5 1 - 4 - JIOTIOJTHUTEIHFHOTO MaTepuana 1o pasaeny "
€CTEeCTBEHHOU lMunpoauHamuka KOTJIOB"
LUPKYJISIIAH H3yuenue mamepuanog 1umepamypHsix
5.3 HazgexHocTh 6 1 1 - 4 - UCHOYHUKOG:
UPKYJISIIIUH [1], 130-135
5.4 | TlpuunHbl 0Opa3oBaHUs 55 1 0.5 - 4 - [3], 124-129
3aCTOs WIN
OTIPOKHJIBIBAHUS
UPKYIISIUN
6 Bonssrit pexxum u 30.0 5 3.0 - 22 - Camocmoamesibnoe usyuenue

Ka4€CTBO I1apa

meopemuueckKkozo mamepuaia. I/I3yquHe

7




6.1 Bnusinue kadectBa 5.5 1 0.5 4 JIOTIOJTHUTEIBLHOTO MaTepuana o pa3aeny
BOJIbI Ha paboTy KOTJIa "BoaHbli pexuM U KauecTBo Hapa"
6.2 Hopwmer kauecTBa 55 1 0.5 4 Ilo0dz0mogKa K meKyuiemy KOHmpoio:
[IUTATEJIbHOU U IToBTOpenue Marepuana no paszaerny "Bogabiit
KOTJIOBOH BOJBI, ITapa PEKHM M Ka4ecTBO mapa’
6.3 BogHo-xmMudecKmii 7.5 1 0.5 6 H3yuenue mamepuanoe 1umepamypHslx
PEKHUM H POTyBKa UCIOYHUKOG:
apoBOTO KOTIIA [1], 134-140
6.4 Crynengaroe 6 1 1 4 [3], 130-136
MCTIapEHHE BOJBI
6.5 Cenapanus u 55 1 0.5 4
IPOMBIBKA T1apa
7 AbdponuHaMHKa 18.0 2.0 2.0 14 Iloozomoeka K meKyuiemy KOHmMPOJIi0:
Ta30BO3IYIIHOTO IToBTOpEHNE MaTepuaa Mo pasaety
TpakTa " A’poIMHAMHUKa T'a30BO31YIIHOTO TpakTa"
7.1 CucteMsl 8 1 1 6 Camocmoamenvroe usyuenue
ra30BO3YIIHOTO meopemuueckozo mamepuana: Visyaenue
TpakTa JIOTIOJTHUTEJIBHOTO MaTepHaia o paszieny
7.2 AdBpOUHAMUYECKHE 5.0 0.5 0.5 4 "AspoMHaAMKMKa ra30BO3AyLIHOIO TpaKTa"
COIPOTHUBIICHHS H3yuenue mamepuanog iumepamypnolx
7.3 AspoarHaMuka 5.0 0.5 0.5 4 UCIMOYHUKOG:
JIBIMOBOH TPYOBI [1], 332-345
[3], 225-229
8 lnako3omnoynanexue B | 36.7 4.0 6 26.7 Camocmoamenvroe uzyuenue
KOTEJBHBIX arperarax. meopemuyueckoz0 mamepuana: Vzyaenne
3oJi0yaBIMBaHUE JIOTIOJTHUTENBHOTO MaTepHaia o paszieiny
8.1 Breixon n 7 1 2 4 "[lInako3oy0y1aieHne B KOTEJNbHBIX arperarax.
XapaKTEPUCTUKH 30JIbl 3onoynaBnuBanue"
U [1aKa Ilo0z0mogKa K meKyuiemy KOHmMpoiio:
8.2 Mexanunueckas 8 1 1 6 [ToBTOpEeHUE MaTepHuaia mo pasaeny
cucrema "[lImaxo300yAajeHUEe B KOTENBHBIX arperarax.
[IJIaK030J10y AAJIEHUSI 3onoynasiuBanue"
8.3 ITneBmMaTHueckas 8 1 1 6 Hsyuenue mamepuanog iumepamypuulx
cucrema UCIOYHUKOB:
LIIJIAKO30JI0y TAJICHHUS [1], 551-555
8.4 I'unpaBnuueckas 6.2 0.5 1 4.7 [3], 304-309
cucrema
IIJIAK030JI0y TAJICHUS
8.5 3onoynaBIuBaHuEe U 7.5 0.5 1 6




OYHMCTKa IMMPOAYKTOB
CrOpaHusd
3a4er ¢ OLEHKOI 18.0 - - - - - - - 0.3 - 17.7
Kypcogoit mpoekr (KIT) | 18.3 - - - 14 - 4 - 0.3 - -
Bcero 3a cemectp 144.0 14.0 - 14. 14 - 4 - 0.6 79.7 17.7
0
Hroro 3a cemecTp 144.0 14.0 - 14. 14 4 0.6 97.4
0
UTOrOo 288.0 - 46.0 - 46. 16 4 11 174.9
0

Ipumeuyanue: Jlex — nexuuu; JIab — madoparopusie padoTsl; [Ip — npaktnyeckue 3ausaTust; KIIP — aynuTopHble KOHCYIBTAUHU IO KyPCOBBIM
npoektam/padoram; MKKII — nnauButyanbHble KOHCYIBTALUMH 110 KypCOBBIM IpoekTaM/pabotam; I'K- rpymnmnoBsie KOHCYIbTallMK IO pa3/ienaM

muctumuinael, CP — camocrositenbHas pabota crynenrta; MKP — unast konraktHas padota; TK — Texynuit koHTpoiis; [TA — npoMexyrodHas
aTTecTalus




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. 3uauenue komenbHblX YCMAHOBOK 8 NPOMBIUICHHOU IHEPSEMUKE U HCUTUUHO-KOMMYHATbHOM
xozaucmee. OCHOBHBIE dIeMeHmMbl KOMENbHOU yemanosku. Opeanuieckoe moniuso KAk OCHOGHOL
UCTOYHUK DHEPUlU 8 KOMETbHbIX a2pe2amax

1.1. ITocnenoBarenbHOCTD MOMYYEHUS U MCIIOJIB30BaHM ITapa M IpeoOpa30oBaHus OJHUX BUIO0B
SHEPIUHU B Ipyrue
TexHonornueckas cxema MEKTPOCTAHIMU. Y IPOLIEHHAs TEILUIOBAs CXEMA.

1.2. ABTOHOMHEBIE IMPOU3BOACTBCHHBIC U OTOIMUTCIIbHBIC KOTCJIBbHBIC U KOTJIbI
ABTOHOMHASI KOTEJIbHAS YCTaHOBKA IPOMBIIIJICHHOTO IMPCAIIPUATHA. HpI/IHHI/IHI/IaHBHaﬂ cxXema
KOTCJIbHOT'O arperara, pa6OTaIOH_IeFO Ha TBEPAOM TOILIIUBC.

1.3. OCHOBHBIE 3JIEMEHTHI ITAPOBBIX U BOJOTPEUHBIX KOTJIOB
Tonku anst CXUTAHUS Ta3000pa3HBIX, KUIKUX U TBEPAbIX TOUIMB. Kapkac 1 0OMypoBKa KOTJIA.
[TaponieperpeBarenu KOTI0B. BoasiHbie skoHOMali3epbl. Bo3nyiiHble mogorpeBaTenu KOTIoB.

1.4. TomuBHO-3HEpreTryeckuii 0amanc Poccun
JoObrua 1 mpou3BoACTBO dHEpropecypcoB B Poccun. CtpykTypa notpedienus Tormba B PO
10 oTpacisiM, B % oT 001Iero moTpedieHus.

1.5. IIpupoaHOe M UCKYCCTBEHHOE TOILUIMBO
OHepreruyeckoe TomiuMBo. YTo oOTHOCUTCS K nOpuponHoMy TomuuBy. Ilonydenue
HCKYCCTBEHHOI'O TOILIIMBA.

1.6. CocraBbl TBEpAOIO, KHUIKOIO U Ta3000pa3HOIo TOILIMBA
CocraB TBepA0ro 1 KuaAKoro Tormaa. CoctaB ra3000pa3HOTo TOMJIMBA.

1.7. TernorexHu4eCKNE XapaKTEPUCTUKHU TOILINBA
3ona TtommBa. Bmara tomnmBa. Termora cropanus TtorumBa. Jlerydne BemiectBa U KOKC
TBEP/IOT0 TOILJINBA.

2. Pacuem copernus meepoblx, HcuoKUx U 2a3000DA3HbIX MONJIUE

2.1. Teoperndeckn HEOOXOAUMBIIN pacxo]] BO3AyXa /Ul CKUTAHUS TOIIMBA
Koadduiment n3bdpiTka BO3ayxa.

2.2. Brixoz1 ¥ cocTaB NPOAYKTOB IOJHOTO CrOpaHUs TOILJIMBA
Teopernueckuii CyMMapHBbIi BBIXOJ IIPOAYKTOB IIOJTHOTO CTOPaHUs.

2.3. YcnoBus MOJHOTO CrOpaHus TOIUIMBA
ITpoayKTHI OJTHOTO U HEMOJIHOTO CrOpaHus TOIUIMBA.

2.4. OcHOBHOE ypaBHEHHE ropeHus (0agaHC KUCIOpoaa BO3ayXa) U KOHTPOJIb Ipoliecca
TOpPEHUs TOTUINBA
TormmuBHAS XapaKTEPUCTUKA W KOHTPOJIb MTPOIIecca TOPEeHUs TOILTHBA.

3. Tennosoti bananc KomeubHo20 azpezama
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3.1. DHTanpNUsA NPOAYKTOB CTOPAaHUs TOILINBA
@DOopMyIIbl U yYET SHTAIBIIUU 30JIBI.

3.2. MarepuanbHblii 6anaHc paboYuX BEIIECTB B KOTIIE
[To BO3ayIIHO-ABIMOBOMY TPAKTY H IO BOJONIAPOBOMY TPAKTY.

3.3. OGiee ypaBHEHHE TETIOBOTO OaaHca KOTEJIIBHOTO arperara
Llenu cocTaBiieHHs TEIIOBOrO OaaHca KoTenbHOro arperata. CocraBiieHHE TEIUIOBOTO OaiaHca

(popmysr).

3.4. [lone3Ho ucnonpzyemas TEIJI0Ta AJis MPOU3BOJCTBA MMapa
Pacxon mone3Ho ucmonb3yeMoit TermoThl. [lone3Ho ucnonszyemas temmiora (hopmyna).

3.5. [loTepu TemIoThI

[Torepu TemnoTel ¢ yxoadmumu rasamu. [loTepu TemnaoTbl OT XMUMHUYECKOH HEMOJIHOTHI
cropanus. llorepu TemnoTel OT MEXaHMYECKOM HEMOJIHOTHI cropanus. llorepu TemioTsl OT
Hapy>XKHOTO oxyaxaeHus. [lorepu ¢ pU3nIecKoil TEMIOTOH MUIAKOB.

3.6. 3aBucumocts ot KIIJ] xoTi1a u ero Harpy3ku
KoaddurmenT monesnoro neictpus korenpHoro arperara. KI1/1 6pyrro, KI1J[ HetTo.

4. Ocobennocmu_corcucanus 2613006D613Hblx, IHCUOKUX U meep()blx monjiue 6 KoniejibHblX
acpezamax

4.1. I'a3000pa3HOE TOIUIUBO

OCHOBHBIC CBEIICHUS TI0 CXKWUTAHWIO Tra3oo0pasHoro ToruBa. Kiaccudukamusi Tra3oBBIX
ropenok. [Ipunnunel cxuranus raza. [loHstue o QpoHTe MmiuamMeHH. XapaKTEpPUCTUKH (akerna.
OcobeHHOCTH pacyéTa ra30BbIX TOPEJIOK U TOTOK.

4.2. Cxuranue )XUJIKHX TOIUIMB B KOTEJIBHBIX arperarax
OcHoBHblE cBOMcTBa Ma3yTa. MexaHusM ropeHusi masyra. Kiaccudukanuss u ycTpoilcTBO
(bOpCYHOK Ul COKUTaHUS Ma3yTa.

4.3. OcHOBHBIE CXEMBbI OpTraHU3aIuu C)KUTaHUs TBEPIOTO TOIUIMBA B KOTJIAX

Knaccudukaiys TOMOYHBIX YCTPONUCTB MO adpoJuHAMUYeCKOMY MpUHIUIY. CloeBOe CKUTAHKE
torunBa. CxxWraHue TOTUIMBA B KHUMSIIEM cioeM. C)KHraHue TBEPAOTrO TOIJIMBA B IMBLJICBUIHOM
COCTOSIHUH.

5. Tuopoournamuxa xomuos

5.1. 'mpponnHamMuKa KOTJIOB C €CTECTBEHHOM LIMPKYJIALUEN
Cxema mpoCTerIIero KOHTypa ¢ €CTECTBEHHON HUPKYJIAIIUEH.

5.2. PacyeT KOHTYPOB €CTECTBEHHON IIUPKYJIALINHI
Pacder mnpoctoro KOHTypa €CTECTBEHHOW LMPKYJIsIuMUA. PacdeT CHOKHOro KOHTypa
€CTECTBEHHOW LIMPKYJISILUU.

5.3. HanexxHOCTh HUPKYISIUU
OneHka HaJIe)KHOCTH LIUPKYJIALUN.
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5.4. IlpuunHbI 00pa30BaHuUs 3aCTOS I OMPOKUABIBAHUS LIUPKYIALUN
[Tpy4unHEI 3aCTOS U €T0 YCTPAaHEHHE.

6. Boonwlil pescum u kayecmeo napa

6.1. BausiHue kadecTBa BOJIbI Ha pabOTy KOTJIa
Hammune npumeceii. Koppo3susi.

6.2. HopMbI KauecTBa MUTATEIBHON U KOTIIOBOM BOJIbI, ITapa

Hopwmpb! kauecTBa NUTaTENBLHON BOJBI BOJOTPYOHBIX IIPOMBIIIJIEHHBIX AapOBBIX KOTJIOB. HOpMBbI
KauecTBa CETeBOM M NOANMUTOYHOM BOJABI BOJOTPEHHBIX KOTIOB. llpenenbHble 3HauYeHHS
COJIepKaHUs IIPUMECEN B HACBIILICHHOM I1ape KOTJIOB C €CTECTBEHHOW LIMPKYIISLUECH.

6.3. BoTHO-XMMHYECKUN PEXKUM U MPOyBKa TAPOBOTO KOTJIA
HenpepsiBaas npoayska. [lepuoandeckas npoayBka.

6.4. CtyneH4aroe ucrnapeHue Bobl
Cxema npoayBKH KOTJIA, IIPU CTYIIEHYATOM UCIIAPEHUH.

6.5. Cenapanus 1 IpoMbIBKa Mmapa
Cenapaiys 1 cenapainoHHbIe yCTPONUCTBA.

7. AQDO@MH&MMKG 261306030VWH020 mpaxKma

7.1. CucteMbl ra30BO3/yILIHOTO TPaKTa
CucTeMbl ra30BO31yLIHOIO TPAKTa KOTJIOB.

7.2. AspoamHaMUYeCKHUE CONTPOTUBIICHUS
Pacceder a’poanHaMUuecKOTO cOpoTuBIeHUs (Popmybl).

7.3. A3poauHaMKKa JIbIMOBOM TPyObI
Camorsra, paccedeTr 1uaMeTpa ycTbs JbIMOBOI TPYOBI.

8. IHJZLZKOS’OJZOVanleHue 6 KOmeJIbHblX azpezamax. 3OJZOVJICIGJZMGCIHH€

8.1. BbIX0o/ ¥ XapaKTepUCTUKHU 30JIbI U IIIJTaKa
Pacnipenenenue nonu mutaka v 3016l JUIs pa3IYHBIX TONOK KOTJIOB.

8.2. MexaHu4ecKasi CUCTeMa IIJIaK030JI0yJaJICHUS
CxeMa CKperepHOro IIIaK030JI0yIaICHHS.

8.3. [IneBMaTudeckas cucrema IUIaKO30JIOYJAJICHUA
Cxema MHEBMaTHISCKOT'O [JIaKO30JI0yJAJICHUA.

8.4. 'mapaBnuueckas cucTeMa ILJIaK030J10yJaleHuUs
CxeMbl THAPONUTaKOYAAICHUS.

8.5. 30710y1aBIMBaHNE U OYUCTKA IPOJLYKTOB CTOPaHUs
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XapakTepUCTUKH 30J10YJIOBUTENIEH.

3.3. Tembl NpaKTHYECKUX 3AHATHI
1. ABTOHOMHEIE MMPOU3BOACTBCHHBIC U OTOIIUTCIBbHBIC KOTCIIbHBIC U KOTJIbI;
2. OCHOBHBIE 3JIEMEHTHI MTAPOBBIX U BOJAOIPEHHBIX KOTJIOB;
3. [IpupoHOE M UCKYCCTBEHHOE TOILJIMBO;
4. TenOTEXHUYECKUE XaPAKTEPUCTUKH TOTIINBA;
5. Teopetnuecku HEOOXOUMBIN PAcX0/1 BO3yXa JJISl CKUTAHUS TOIUIHBA.

3.4. TeMbl 1a00paTOPHBIX padoT
HE MIPelyCMOTPEHO
3.5 Koncyabranumn

[ pynnosvie koncyaomauuu no pazoeiam oucyuniunol (I'K)

1. OGcyxnenue MaTepuaioB IO KeiicaM pasjaena "3HaueHHE KOTEIbHBIX YCTaHOBOK B
MPOMBIIIJICHHOW JHEPreTUKe U IKUIUIIHO-KOMMYHAIbHOM Xo3siiictBe. (OCHOBHBIE
AJIEMEHTBhl KOTEJIbHOM ycTaHOBKHM. OpraHuueckoe TOIUIMBO KaK OCHOBHOW MCTOYHHK
SHEPTUU B KOTEIbHBIX arperarax"”

2. OOcyxneHne MaTepualioB MO Kedcam paszena "Pacder ropeHus TBEpABIX, KHUIKUX H

ra3o00pa3HbIX TOILIUB"

OO6cyxxneHnre MaTepuaioB 1o Keiicam paszaena "TemioBoi 6aanc KOTeNbHOTO arperara’

OO6cyxnenue matepuanoB Mo keiicam pasaena "OCOOEHHOCTH CXKUTaHHS ra3000pa3HbIX,

KUJKUX U TBEP/BIX TOIJIUB B KOTEIBHBIX arperarax"

OO6cyxeHre MaTepuanos Mo keiicam pa3aena "['uapoanHaMuka KOTiaoB"

OO6cyxxnenre MaTepualioB 1o Keiicam paszaena "BoaHblil pexxuM U KauyecTBo napa”

OO6cy>xaeHne MaTepuaioB Mo KeiicaM paszzena "A3poJMHaMUKa Ta30BO3AYIIHOrO TpakTa"

O6cyxnenue MarepuaioB mo kedicam pasnena "lllmakozonoypaneHne B KOTEIbHBIX

arperarax. 30J10yJIaBJIMBaHue"

Hw

N O

3.6 TemaTnka KypcoBBIX MPOEKTOB/KYPCOBBIX padoT

6 Cemectp
Kypcosoii npoext (KII)
I'padguk BbINOJHEHHA KYPCOBOIO IIPOEKTA
Henens 1-6 7-10 |11-15 | 3auerHas
Paszen 1,2 3 4.5 3amura
KypCOBOTO KypCOBOTO
IPOEKTa MIPOEKTa
O6Bem 35 30 35 -
pasnena, %
Boeimonuenusiii | 35 65 100 -
o0BbeM
HapacTaIOIUM
urorom, %
Howmep pasnena | Pasnmen xypcoBoro npoekra
1 Pacuer ¢ecrona.
2 Pacuer naponeperpesarens KoTJa.
3 Pacyer BO3ylIIHOTO MOAOTpEBATENSL.
4 Pacuer BogsiHOro 3KOHOMali3€epa.
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\ Yeprex KoTIIA.
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3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEHIIU

3amiaHupPOBaHHbIE PE3YJIbTATHI

Howmep paznena quciurinHb

OneHouHOE CpE€ACTBO

Konapr
00y4YeHHs 10 JUCLIUTUINHE (B coorBercTBUH ¢ 11.3.1) (TUII 1 HAUMEHOBAHUE)
WH]JIUKATOPOB
(B COOTBETCTBUHU C pazfesoM 1) 1/2]3[4|5]6]7]8
3HaTh:
METO/Ibl pacyeTa moKa3aresen TectupoBanue/3HaueHHE KOTEIBHBIX YCTAHOBOK B
JHEPreTHIECKON Y3PPEKTUBHOCTH MPOMBIIUICHHOM SHEPTETUKE U SKIIIUIHO-KOMMYHAJIbHOM
KOTEJIbHBIX arperaTton N/I-1nk-1 + x03s1icTBe. OCHOBHBIE JIEMEHTHI KOTE€JIbHOW YCTaHOBKH.
Oprannueckoe TOTUIMBO KaK OCHOBHOM MCTOYHUK SHEPTHH B
KOTEJIbHBIX arperarax
MPUHIIUI AEHCTBUS U TectupoBanue/I uapoAMHAMUKA KOTJIOB
KOHCTPYKTHUBHBIE OCOOEHHOCTHU
KOTEJIBHBIX arperaToB ¢ ectecTBeHHON | MJI-2mk-1 +
U NIPUHYIUTEIbHON HUPKYIISALHUEH
TEILJIOHOCHTEIIS,
OCHOBHbBIE€ HCTOYHUKU HAyYHO- TectupoBanue/ A>poinHaMUKa Fa30BO3AYIIHOTO TPAKTa
TEXHUYECCKOHU MH(OpMAaIUU 110
KOTEIbHOUI TeXHI?Kep MaJION U CpeHen V-3t *
MOIIHOCTH
METO/bl CHUKEHUS BPEIHBIX TectupoBanue/Pacuer ropeHust TBEpABIX, KUAKUX U
BBIOPOCOB KOTEIHHBIMH arperaramu Ha ra3000pa3HbBIX TOILJIUB
a3JIMYHBIX CTAJHSIX OCYIICCTBICHHS
ECXHOHOFH‘IGCKOFO npo}LIIecca U4y *
C)KMTaHHs TOIINBA B KOTEJIHLHBIX
arperarax
YMeThb:
OLICHUBATh SHEPTreTUUYECKYIO KonTponbHas pabota/CtyneHuaToe ucapeHue BoIbl B
3¢ PEeKTUBHOCTD KOTEIBHBIX KOTEJBHBIX arperarax
arperaToB, HETIOCPEACTBEHHO V-1 +

OIIPEAETATH MOKA3aTeIH
SHEepreTudeckoil 3¢(hekTuBHOCTH
JEWCTBYIOINX KOTEILHBIX arperaTton
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paccYMTHIBATh BBIXOJ M COCTAB
ra3000pa3HbIX TOKCUYHBIX BHIOPOCOB B
atMocdepy, pazpabaTpiBaTh
9KO3aIIUTHBIE MEPOTIPUSATHUS IS
KOTEJIbHBIX arperaTon

NI-2nk-1

Kontposbnas padota/TemnoBoi 6amaHc KOTEIBHOTO
arperara

noaouparb HE0OX0IUMOe
TEXHOJIOTHYECKOe 000pyI0BaHHE,
obecrieunBaroniee padboTy KOTEIbHBIX
arperaTos

N 1-3nk-1

TectupoBanne/OcoO0EHHOCTH CKHUTaHHs ra3000pa3HbIX,
KUJIKUX M TBEP/BIX TOIIMB B KOTEJIBHBIX arperarax

pa3pabaTbIBaTh MEPOTIPUSATHSI 1O
9HEPro- ¥ PeCypCOCOEPEKECHUIO Ha
POM3BOJICTBE

NI-4nx-1

Tectuposanue/1llnako3on0yganeHue B KOTEIbHBIX
arperarax. 30J0yJIaBJINBaHUE
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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
S cemecTp

Dopma peanmzanuu: KoMrboTepHOE 3a/1aHHE
1. 3HaueHNe KOTETbHBIX YCTAHOBOK B MMPOMBIIIJICHHOW YHEPTETHKE M JKUJIHUIIHO-
KOMMYHIIbHOM X03s1cTBe. OCHOBHBIC 3JIEMEHTHI KOTEJILHOW ycTaHOBKH. OpraHndeckoe
TOTUIMBO KaK OCHOBHOHM MCTOYHHK 3HEPTUHU B KOTENbHBIX arperarax (TectupoBanue)
2. OCOOCHHOCTH CIKUTAHUS Ta3000pa3HbIX, JKUAKUX U TBEPJIbIX TOIUIMB B KOTEIBHBIX arperarax
(TectupoBanue)
3. Pacuer ropeHus TBepAbIX, )KUIKUX U ra3000pa3Hbix TormB (TectupoBanue)
4. TerutoBoit 6ananc korenbHOTO arperara (KontponbHas padoTa)

6 cemecTp

Popma peanmzanun: KomnerorepHoe 3aganue
1. AspoarHaMuka razoBo3ayIIHoro Tpakta (TectupoBaHue)
2. I'maponunamuka xo1iioB (TectupoBanue)
3. CryneHuaToe ucnapeHue Bojbl B KOTeNnbHBIX arperatax (Kontponbhas pabota)
4. lllnako3onoyaneHye B KOTENbHBIX arperarax. 3oyioyiasiuBanue (TectupoBaHue)

bamibHO-peNTHHIOBasA CTPYKTYpa AUCUMILIMHEI ABJISETCS IIPUIOKEHUEM A.
baninpHO-pEeNTHHIOBask CTPYKTYpa KypCOBOTO IMPOEKTA ABIISIETCS MPUII0KEHUEM b.

4.2 IlpomMe:xyTOoUHAs aTTECTALMUS MO JUCIUNJINHE

Orzamen (Cemecmp Ne5)
OueHka ompenensieTcsi B COOTBETCTBUU ¢ [lomokeHneM o OaTbHO-PEUTHHTOBOM CHUCTEME ISt
crynentoB HUY «MOW» Ha oCHOBaHMU CEMECTPOBOM U aTTECTALlMOHHOM COCTABIISIOMIMX.

3auem c oyenxoti (Cemecmp Neb6)
Onenka ompenensieTcss B cOOTBETCTBUM ¢ [lonokeHuem o OaylbHO-PEHTHHIOBOM cHUCTEME AJs
ctynentoB HUY «MDW» Ha ocHOBaHMHM CEMECTPOBOM M aTTECTAIIMOHHOM COCTABIIAIOIIMX.

Kypcosoiui npoexm (KI1) (Cemecmp No6)

B numnioMm BBICTaBIsE€TCA OILIEHKA 3a 6 CEMECTD.

Ipumeuyanue: OeHOYHBIE MAaTEPUAITHI 11O TUCIMITIMHE IPUBEICHBI B (DOHIIE OIEHOYHBIX
matepuanos OITOII.

5. YYHEBHO-METOANYECKOE OBECHHEYHEHUE JUCHUIIJINHBI

5.1 ITeyaTHbIE U IJIEKTPOHHbIE U3IAHNUS

1. boiiko E. A.- "1KorenpHble ycTaHoBKH", (2-€ u31., no11.), M3garensctBo: "UHdpa-Unxenepus",
Bonorna, 2021 - (668 ¢.)

https://e.lanbook.com/book/192857;
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2. CupenvkoBckuii, JI. H. [TaporenepaTopsl NPpOMBIIIJICHHBIX TPEANPHUATAN ;| Y4eOHUK AJIS BYy30B
no cneruanbHocTh "IIpomeinuiennas temosHepreruka” / JI. H. CunenproBckuii, B. H. FOpenes . —
2-e u3n., nepepad. u gom . — M. : Dueprus, 1978 . — 336 c.;

3. boiiko, E. A. KoTenpHble ycTaHoBKY : yueOHOe tocodue / E. A. boiiko . — 2-e u3., nepepad. u
nor . — Mocksa; Bonorna : Uadpa-Uuxenepus, 2021 . — 668 c. - ISBN 978-5-9729-0744-1 ..

5.2 JInueH3MoHHOEe U CBOOOIHO pacnpocTpaHsieMoe MPOrpaMMHoe odecneyeHue:
1. CO "TIpomereit";

2. Office / Poccuiickuii makeT o(pUCHBIX MPOTpaMM;

3. Buneokondepenmnuu (Maitna, Coepmxkas, BK u ap).

5.3 UutepHeT-pecypchl, BKIOYast nNpodeccHoHaIbHbIe 0a3bl JAHHBIX U HHPOPMAIIHOHHO-
CIIPAaBOYHbIE CHCTEMBbI:

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

2. 9BC "YHuBepcurerckas 0u0J1M0TeKa OHIANH" -
http://biblioclub.ru/index.php?page=main_ub_red

3. Hayunasi 3;iekTpoHHasi oubauoreka - https://elibrary.ru/

4. baza nanapix BUHUTMH online - http://www.viniti.ru/

5. ba3za nanHbIX ;)KypHasioB m3nateabcrsa Elsevier - https://www.sciencedirect.com/
6. DiekTpoHHBIE pecypchl U3AaTeabcTBa Springer - https://link.springer.com/

7. Ba3za nannbix Web of Science - http://webofscience.com/

8. ba3za mannbix Scopus - http://www.scopus.com

9. HanmoHabHast 3JIEKTPOHHAs1 OubmoTeKa - https://rusneb.ru/

10. 9BC "KoncyabsTant ctyaenta' - http://www.studentlibrary.ru/

11. DnexTponnas 6udmoreka MIU (3B MDIH) - http://elib.mpei.ru/login.php

12. IopTaa oTKpHITHIX JaHHBIX Poccuiickoii denepanuu - https://data.gov.ru

6. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHHUE JUCHUITJIMHBI

Tun nomeueHust Homep aynuropumn, Ocnamenne
HAaMMCHOBaHUE
VY4ebHble ayIUTOPUH IS I'-400, Yuebnas rapTa, CKaMbs, CTOJI IIPENOAaBaTEINs, JOCKa
MIPOBEACHUS JIEKIINOHHBIX ayIATOPUS MeJI0Bas1, KOMIIBIOTEPHAs CETh C BBIXOJOM B
3aHATUHN U TEKYILETO WHTepHeT, MyIbTUMEIUNHBIN IIPOEKTOP,
KOHTPOJIS DKpaH, KOMIIBIOTED MEPCOHAIBHBIN
VY4eOHble ayAUTOpUN IS 11-207,
IIPOBEICHUS IIPAKTUYECKUX KomnbrotepHsiii
3aasatuit, KP u KII KJIacc
VY4ebHble ayTUTOPUH IS 111-207,
[IPOBECHUS KommnsrorepHslii
IIPOMEKYTOUHON KJ1acc
aTTecTaluuu
ITomemenus mis HTB-201, CTOJI KOMITBIOTEPHBIM, CTYJI, CTOJ
CaMOCTOSITEIbHOU PabOThI KomnbrorepHbIit MMMCHEMEHHBIHN, BEIIAJIKA JUIS OJIE KT,
YUTAIBHBIN 3ai1 KOMIIBIOTEPHAs CETh C BBIXOJOM B
HHTepHeT, KOMIIBIOTEDP NMEPCOHAIBHBIN,
IIPUHTEDP, KOHIULIUOHED
ITomemenus s II-206, JlexmunonHas
KOHCYJIbTUPOBAHHUS ayuTopus
[Tomemenus ajig XxpaHeHUsS [I-107, Apxus
000pyI0BaHUS M YU€OHOTO
VHBEHTAaps
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

KotenbHbIe YCTAaHOBKH U IIAPOI'CHCPATOPLI

(Ha3BaHME AUCIMILIMHBI)

5 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-1

KM-2
KM-3
KM-4

3Ha4yeHUe KOTEIbHBIX YCTAHOBOK B IPOMBIIIUIEHHON SHEPTreTUKE U )KUIUIIHO-KOMMYHAJILHOM
x03s11icTBe. OCHOBHBIE JIEMEHThI KOTEIbHON YCTaHOBKU. OpraHn4ecKkoe TOIJIMBO KaK OCHOBHOM
UCTOYHUK SHEPIUHU B KOTEJbHBIX arperarax (TectupoBaHue)

Pacuer ropenus TBepabIX, )KUIKUX U ra3000pa3HbIx ToIuMB (TecTupoBaHue)

Tennopoii 6ananc koTenpHOTro arperara (KontponbHas padoTta)

Oco0eHHOCTH CKUTaHus Ta3000pa3HbIX, KUJIKUX U TBEP/BIX TOIUIMB B KOTEIbHBIX arperarax
(TectupoBanue)

Buja npoMexyToYHOI aTTecTANMU — DK3aMEH.

Munexc KM- | KM- | KM- | KM-
Howep Paznen aucuumuinHbl KM: L 2 3 4
pasjena Henens 4 8 12 15
KM:
3Ha4yeHHe KOTEIbHbIX YCTAHOBOK B IPOMBIIIIEHHON
SHEPTETUKE M KIIUIITHO-KOMMYHAIBHOM XO3SIHCTBE.
1 OCHOBHBIE 3JIEMEHThI KOTEJIbHOW ycTaHOBKU. OpraHuyeckoe
TOIIJIMBO KaK OCHOBHOM MCTOYHHK HEPTUH B KOTEIBHBIX
arperatax
11 [TocnenoBarenbHOCTh MOMYYEHUS U UCIOIb30BAHUS Mapa U +
' npeoOpa30BaHus OJJHUX BHJIOB SHEPTHH B APYyTrHe
19 ABTOHOMHBIE ITPOU3BOACTBEHHBIE  OTOIUTEIHHbIC +
' KOTEJIbHbIE M KOTJIBI
1.3 OCHOBHBIE 2JIEMEHTHI TAPOBBIX M BOJIOTPEWHBIX KOTIOB +
14 TonnuBHO-3HepreTnueckuii 6ananc Poccun +
1.5 IIpupoaHOE ¥ HCKYCCTBEHHOE TOILIIMBO +
1.6 CocTaBbl TBEp/IOTO, JKUJKOTO M ra3000pa3HOro TOIJIMBA +
1.7 TennorexHUYeCKHEe XapaKTePUCTUKU TOILUINBA +
2 Pacuer ropenust TBepIbIX, )KUAKHX U ra3000pa3HbIX TOILIHB
21 Teopernueckn HEOOXOIUMBIN pacxo/l BO3AyXa ISl CKUTAHUS +
' TOIJINBA
2.2 BbIxos u cocTaB mpoOAYKTOB MOJIHOTO CrOPaHUs TOITUBA +
2.3 VY CI10BHSI TOJTHOTO CrOpaHUs TOIINBA +
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24 OcHOBHOE ypaBHEHHE ropeHus (0ajaHCc KUCIOopoaa BO3AyXa) +

' ¥ KOHTPOJIb IIPOIECCa TOPEHUs TOTLITNBA

3 TenoBoii GalaHC KOTEJIBHOTO arperarta
3.1 DHTANBIUS MPOYKTOB CTOPAHHS TOTLIIBA +
3.2 MarepuanbHblid 0agaHC paboYMX BEIIECTB B KOTIIC +
3.3 OO6miee ypaBHEHHE TEIJIOBOTO OajlaHca KOTEILHOTO arperara +
3.4 [Tone3Ho ucnonb3yemast TEIIoTa JJisk POU3BOJICTBA Mapa +
3.5 [ToTepu TerIOTHI +
3.6 3aBucumocts oT KI1J] koTna u ero Harpy3ku +

4 Oco0OeHHOCTH CKUraHus Ta3000pa3HbIX, )KUJKUX U TBEPABIX

TOILJIMB B KOTEJIbHBIX arperarax

4.1 ["a3000pa3Hoe TOImIMBO +
4.2 CokuTaHMe KUJKUX TOIUTUB B KOTEIIBHBIX arperarax +
43 OCHOBHBIE CXEMBbI OPTaHU3AIUH CKUTAHHSI TBEPIOTO +

' TOILJIMBA B KOTJIaxX

Bec KM, %: | 25 25 25 | 25

6 cemecTp

IlepeyeHb KOHTPOJIBLHBIX MEPONIPUSITHI TEKYIIIET0 KOHTPOJISI yCIE€BAEMOCTH 1O THCIUTTHHE:
KM-5 T'mapoanmnamuka kotioB (TecTupoBaHue)
KM-6 CryneHuaToe ucnapeHue BoJbl B KOTeIbHBIX arperatax (KonTponbHas padoTa)
KM-7 AbspoanHaMuka ra3oBO3AyIIHOTO TpakTa (TectupoBaHue)
KM-8 Illnako3onoynaneHue B KOTEIbHBIX arperatax. 3onoynasiuBanue (TectupoBanue)

Bujx npome:xyTouHOI aTTecTanmu — 3a4eT ¢ OLIEHKOM.

WNunexe KM-5 | KM-6 | KM-7 | KM-8
Howep Paszpen nucnurnimmHbl KM:
paszena AT C Henens 4 12 15
KM:
1 I'mppoariHamMuka KOTIIOB
11 ['mpponviHaMKMKa KOTIIOB C €CTECTBEHHOM LIUPKYJISAIHAEH +
1.2 PacueTr KOHTYpOB €CTECTBEHHOW LUPKYISALUN +
13 HanexxHocTh HupKynsuuu +
14 [TprurHbI 00pa30BaHUs 3aCTOS I ONPOKUIBIBAHHS +
) TUAPKYJIALIA
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BoHbI pesXxUM U Ka4eCcTBO I1apa

2.1 Bnusinue kagecTBa BoJbl Ha paboTy KOTIA +
2.2 Hopmsbl kauecTBa nuTaTeIbHON M KOTJIOBOW BOJIBL, Tapa +
23 BonHo-xuMHYeCKHi peXUM U IIPOLYyBKa 1apOBOTO +

' KOTJIa
2.4 CryrneHyaToe UCTIapeHHUE BOJIbI +
2.5 Cenapanusi ¥ MpOMBIBKA Tapa +

3 AbsponnHamMKKa ra30BO3yIIHOIO TpaKTa
3.1 CucTeMbl ra30BO3IyLIHOIO TpaKTa +
3.2 AdpoarHaAMHYECKHUE COTIPOTUBIICHUS +
3.3 AbdponrHaMHKa TBIMOBOU TPYOBI +

4 [Il;mako300y1aeHue B KOTEIbHBIX arperarax.

3o50y1aBlIMBaHUe
4.1 BrIxoa 1 XapakTEpUCTUKHU 30JIbI U IIJIaKa +
4.2 MexaHnudeckasi CHCTEMa [UIAK030JI0yAaICHUS +
4.3 [THeBMaTHyeckast cUCTEMa IIJIAK030JI0yJAJICHUS +
4.4 ['mapaBianueckas cucTeMa MIIaK030J10y1aIeHUS +
4.5 30510y1aBIMBaHUE U OYMCTKA IPOAYKTOB CTOPaHUS +
Bec KM, %: | 25 25 25 25
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BAJLJIbHO-PEUTUHIOBASI CTPYKTYPA
KYPCOBOI'O ITPOEKTA/PABOTHI 1O IUCIUAIIVIMHE

KortenbHbIe YCTAaHOBKH U IIAPOI'CHCPATOPLI

IIpuioxenue b

(Ha3BaHME AUCIMILIMHBI)

6 cemecTp

Hepeqenb KOHTPOJBHBIX MQPOHPI/IHTI/Iﬁ TEKYIIET0 KOHTPOJAHA YCIIEBAEMOCTH IO KYPCOBOMY

NMPOEKTY:

KM-1 KM-1. Cobmonenue rpaduka Boimonsenns KI1
KM-2 KM-2 Cobmonenue rpaduka poimoaHeHust KI1
KM-3 KM-3Cobntonenue rpaduka Bomonxaenus KI1

Bujx npome:xyTouHoii arrecranmu — 3amura KI1.

Nunexc KM-1 | KM-2 | KM-3
Howmep Pazen xypcoBoro mpoekTa/KypcoBoii paboThI KM:
paznena ACITKYP P P P Henens 6 10 15
KM:
1 Pacuer decrona. +
2 Pacuer napomneperpeBaresns KoTJa. +
3 Pacuer Bo3ymHOrO nojgorpeBaTens. +
4 Pacuet BoasiHOrO 3KOHOMAl3€EpAa. +
) UYeprex KoTna. +
Bec KM, %: | 35 30 35
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