MuHHCTEpPCTBO HAYKH U BbIcLIero oopa3osanusi PO
PegepajibHOE TOCYIAPCTBEHHOE OI0IKETHOE 00pa3oBaTe/IbHOE YUpeKIeHue

BbICIIET0 00Pa30BaAHUA

«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

®opma o0yueHusi: 3aouHas

Hanpasienue noaroroBku/cnenuanbHocTh: 13.03.01 Tensio3HepreTuka v TeMJI0TeXHHKA
HaumenoBanue o06pa3zoBare/ibHOM nNporpamMmbl: CoBpeMeHHAsl TEII0BAs 3JIeKTPUYECKAsl CTAHIUS

YpoBeHb 00pa3oBaHusi: BbiciIee 00pa3oBaHue - faKkajaBpuaT

Pabouass nporpaMma QM CHUILIHHBI
KOTEJIBHBIE YCTAHOBKH U ITAPOT'EHEPATOPBI

biaok:

Baok 1 «/Iucuuniunsl (MoxyJim)»

Yactb 00pa3oBaTesbHOM
NPOrpamMMblI:

Yacrsb, popmMupyeMasi y4acTHUKAMHU 00pa30BaTeIbHBIX OTHOIIEHUIA

Ne IMCHUIIJIMHBI 0 YYeOHOMY
IJIaHy:

b1.4.02.01

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

6 cemecTp - 4;
7 cemecTp - 4;
BCero - 8

Yacos (Bcero) no yueoHomy
MJIAHY:

288 yaca

Jexknun

6 cemecTp - 8 yacos;
7 cemecTp - 8 yacos;
Bcero - 16 yacos

IIpakTnyeckue 3aHATHSA

6 cemecTtp - 4 yaca;
7 cemecTp - 4 yaca;
Bcero - 8 yacos

JladopaTopHbie padoThI

He MPeyCMOTPEHO YUeOHBIM MJIAHOM

Kouncynbranuu

6 cemecTp - 2 yaca;
7 cemecTp - 2 yaca;
Bcero - 4 yaca

CamocrosiTesibHasi padoTa

6 cemecTp - 128,5 yaca;
7 cemecTp - 128,5 yaca;
Bcero - 257,0 yaca

B ToM unciae Ha KII/KP

He MPeAYCMOTPEHO Y4eOHBIM MJIAHOM

HNnas koHTaKkTHasi padoTa

6 cemecTp - 1,2 yaca;
7 cemecTp - 1,2 yaca;
BCero - 2,4 yaca

BKJIIOYas:
TecTupoBanue
Kontpoabnas pabora

HpomemyTquaﬂ aTTrecrauud:

3ayer c oneHKOM
IK3aMeH

6 cemectp - 0,3 yaca;
7 cemectp - 0,3 uaca;
Bcero - (0,6 yaca

MocksBa 2024




NPOI'PAMMY COCTABMUJI:

MNognucaHo anekTpoHHoi nognuckio ®r60Y BO «HUY «M3U»

CseneHwa o snagenbuye UM M3K

Bnageneyu Mai A.B. o
[IpenoaBaTenn NaerTbnratop RT11642dc-PaiAV-a2446597 A.B. Iait
COI'TACOBAHO:
MNMognucaHo anekTpoHHoW nognuceio $rE0Y BO «HUY «M3U»
CseneHunn o enagensue L3N M3K
PykoBogutens manene Byparos V4.
06pa30BaTeJILHOI/I HpOFpaMMI)I WaenTudmKaTop R6e8dfb19-BurakovIA-87400e32 I/I.A. BypaKOB

3aBeyIOIIMI BBITYCKAIOIICH
kadenpoi

MNopnucaHo 3NeKTPOHHOW Nnognuceio $TEOY BO «HHUY «M3U»

Ceefenua o Bragensue L3N M3aKn

i

Bnaaeney

Poranee H.J1.

MM

WaenTndukatop

R618dc98f-RogalevND-c9225577

H./I. Poranes




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
HSKOHOMUYHOCTH U IKCILTyaTallMOHHOW HAJI€KHOCTH.

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 HAaBbIKaMU BBITIOJHCHHA TCIIOTEXHOJIOIHYECKUX, THAPABINYCCKUX U
AOPOJMHAMHUYCCKHX PACUCTOB KOTCIBbHBIX arperaToB,

- O3BHAKOMIJICHHUEC o6yqa}onmxc;1 C OCHOBAMHM JOKCILTyaTallMU KOTCJIbHBIX arp€raToB U BBIITIOJIHCHUA
HaJlaZO4YHBbIX B UCCJICAO0BATCIIbCKUX pa60T.

dopmupyembie y 00yJaronerocs KOMNeTeHIMH U 3alJIaHUPOBAHHBIC Pe3yJbTaThl 00yYeHHs TI0
JUCITUILIMHE, COOTHECEHHBIE C HHAMKATOPAMH A0CTUKEHUs KOMIIeTeHIIUIi

Koa n HanmMeHoBaHue
KOMIIETeHI{UH

Koa u HamMeHOBaHHe
HHAUKATOPA JOCTHKEHUSI
KOMIEeTeHINHI

3amiaHNpPOBaHHbIE Pe3yJbTAThI 00yUeHHus

TIK-2 Cnocoben
y4acTBOBaTh B pa3padoTKe
HpOGKTOB BHGPFCTI/I‘-ICCKI/IX
00BEKTOB, B 3KCILTyaTalluu
3H€pF€TquCKHX CHUCTEM,
000pyI0BaHUsl, BEICHUH
peXKUMOB

N-1nk-2 JemoHCcTpupyet
BO3MOXKHOCTh pa3padaThIBaTh
IMPOCKTHI U ITPOCKTHLIC
pELICHUS SHEPreTHUECKUX
00BEKTOB, Y4aCTBYET B
OKCILTyaTaIllu
OHCPICTUUCCKHUX CUCTEM,
000py/IOBaHUSs, BEACHUH
pPEKUMOB

3HATH:
- METOJIbI pacyeTa noxasarenen
SHEpreTuYecKor 3HPEKTUBHOCTH
KOTEJIbHBIX arperaros,;

- IPUHLIMI JEHCTBUSA U KOHCTPYKTHUBHBIE
O0COOEHHOCTH KOTEJIbHBIX arperaTos C
€CTECTBEHHOH U NIPUHYIAUTEIBbHOM
LUPKYJSIUEN TEIIIOHOCUTENS;;

- OCHOBHBIE HCTOYHHUKH HAy4HO-
TEXHUUYECKON MHPOPMAIIH 110 KOTEIbHOM
TEXHUKE MAJION U CPEeIHEN MOILHOCTH.

YMETh:
- paCCUUTBIBATH BBIXOA U COCTAB
ra3000pa3HbIX TOKCUYHBIX BHIOPOCOB B
aTMocdepy, pazpadbaTbiBaTh 9KO3ANTUTHBIC
MEPOTPUTHS JIJIs1 KOTETbHBIX arperaTos.

PIIK-1 Criocoben

WJI-1pnk-1 JlemoncTpupyer

YMETB:

ONPEACIIATD 3HaHHE 0A30BBIX MPUHIUIIOB - OUCHUBATh SHEPTCTUICCKYIO
9Heprod3pPpeKTUBHOCTH sHeprodhPexkTUBHOCTH 3} PEKTUBHOCTL KOTEILHBIX arperaros,
TeIJIOTEXHUUECKOTO HEMOCPEJACTBEHHO OIpeeaTh MoKa3aTenu
obopynoBaHus B cepe 3HEpreTndeckoi 3pdekTuBHOCTH
poQeCCHOHANTBHOM JNENCTBYIONINX KOTEIHHBIX arperaTos.
JEATeTbHOCTH

PIIK-1 Croco6en WJI-2pnix-1 Onpenensier 3HATH:

OTIpEIeIIATh MOKa3aTen - METOJIbI CHIDKEHUS BPEIHBIX BEIOPOCOB
9HEProdGHeKTUBHOCTh 3HeprodGHeKTHBHOCTH KOTEJIbHBIMU arperaTaMu Ha pa3Iu4HbIX
TEIMIOTEXHUYECCKOTO TEIIOTEXHUYECKOTO CTaJiuAX OCYIICCTBIICHMSA

o0opynoBaHus B cepe o0opynoBaHus TEXHOJIOTHYECKOI0 IIPOLIECCA CKUTAHUS
poQeCCUOHANTBLHOM TOTUIMBA B KOTEJIBHBIX arperarax.
JEATEIbHOCTH




2. MECTO JJUCHUILJIMHBI B CTPYKTYPE OBPA3OBATEJILHOM NPOT'PAMMBI BO

JlucuuiuiiHa OTHOCHTCS K OCHOBHOM Ipo(eCCHOHAJBbHOW 00pa3oBaTeNbHON Iporpamme
CoBpemeHHas TerioBas 3nekTpuueckas craHuus (nanee — OITOII), nanpaBnenus noarorosku 13.03.01
TennosHepreTuka u TEIUIOTEXHHUKA, YPOBEHb 00pa30BaHMsI: BhICIIEe 0Opa3oBaHue - OaKalaBpHar.

TpeOGoBaHMsI K BXOAHBIM 3HAHUSM U YMEHUSIM:
- 3HaTh JluciuiuinHa 6a3upyeTcs Ha CISAYIOMUX JUCIUIUIMHAX: «[ mapora3oiMHaMuKay,
«TexHudeckas TepMoauHaAMUKay, «TeroMaccooOMen»

Pe3ynbraTel 00yueHHs, MOTydeHHBIE IPH OCBOCHUH JUCLUILIMHBL, HEOOXOAUMBI IIPH BHIITOJTHEHUH
BBIITYCKHON KBaTM(PHUKAIMOHHOHN pabOoTHI.



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 3nauenue korenbubix | 40.10 | 6 2.8 - 13 - 0.7 - 0.30 - 35 - Camocmoamensnoe uzyuenue
YCTaHOBOK B meopemuueckozo mamepuana: Visyaenue
MIPOMBILIICHHON JIOTIOJTHUTEJIBHOTO MaTepHaia o pasjieny
JHEpreTUKe U "3HayeHHe KOTEIbHBIX YCTAHOBOK B
HKHITHIIHO- MPOMBILICHHON SHEPTETHKE M KHIIHIIIHO-
KOMMYHAJIbHOM KOMMYHAJILHOM X03s1iicTBe. OCHOBHBIE
xo3siictBe. OCHOBHBIE 3JIEMEHTHI KOTEIbHON YCTaHOBKH.
3JIEMEHTHI KOTEIbHON OpraHndyecKoe TOIUIMBO KaK OCHOBHOM
YCTaHOBKH. HCTOYHMK PHEPTHH B KOTEIBHBIX arperarax”
OprannyecKkoe TOIUINBO Ilodz0mogKa K meKyuiemy KOHmpoJio:
KaK OCHOBHOM [ToBTOpEHUe Marepuaa no pasaeiny "3HaueHue
HCTOYHHK SHEPTHH B KOTEJBHBIX YCTAHOBOK B ITPOMBIIIUICHHON
KOTEJIbHBIX arperarax SHEPreTUKe U )KUIUIIHO-KOMMYHaJIbHOM
11 ITocnenoBarenbHOCTH 5.74 0.4 - 0.2 - 0.1 - 0.04 - 5 - xo3gaicTBe. OCHOBHBIE 3JIEMEHTHI KOTEIbHOM
MOJIYYEeHHUS U ycraHoBKH. OpraHnyeckoe TOIIMBO Kak
UCIIOJIb30BaHMs Mapa u OCHOBHOMW MCTOYHUK SHEPTUH B KOTEIbHBIX
npeoOpa3oBaHus OJTHUX arperarax"
BHUJIOB SHEPTUH B H3yuenue mamepuanog 1umepamypnbix
Jpyrue UCIOYHUKOB:
1.2 ABTOHOMHBIE 5.64 0.4 - |01 - 0.1 - 0.04 | - 5 - [1],m2
TIPOM3BO/ICTBEHHBIE U
OTOIUTENbHBIE
KOTEJIbHBIE U KOTJIBI
13 OCHOBHBIE 2JIEMEHTBI 5.74 0.4 - 0.2 - 0.1 - 0.04 - 5 -
MIapOBBIX U
BOJIOTPEHHBIX KOTIIOB
14 TomuuBHO- 5.75 0.4 - 0.2 - 0.1 - 0.05 - 5 -
SHEPreTHYeCKui




6ananc Poccun

15 [puponHoe u 5.74 0.4 0.2 0.1 0.04 5
HCKYCCTBEHHOE
TOILUIMBO
1.6 CocraBbl TBEpPIOTO, 5.74 0.4 0.2 0.1 0.04 5
JKHUJIKOTO U
ra3000pa3HOro TOIUTMBA
1.7 TennoTexHnuecKue 5.75 0.4 0.2 0.1 0.05 5
XapaKTEePUCTHKU
TOILIMBA
2 Pacuer ropenns 20.90 1.6 0.7 0.4 0.20 18 CamocmoamensHnoe usyuenue
TBEPABIX, KUIKUX H meopemuyueckoz0 mamepuana: Vzyaenne
ra3000pa3HbIX TOIJIHNB JIOTIOTHUTENBHOTO MaTepHaa o pa3zieiny
2.1 Teoperndecku 6.75 0.4 0.2 0.1 0.05 6 "PacueT ropeHust TBEPBIX, )KUJIKUX U
HEOOXOIUMBIN pacxor ra3o00pa3HbIX TOITUIUB"
BO3/1yXa ISl CKMIaHUS Ilodz0mogKa K meKyuiemy KOHmMpOio:
TOIUIMBA IToBTOpenue maTepuana o paszaeny "Pacuer
2.2 Beixon u cocras 6.75 0.4 0.2 0.1 0.05 6 TOPEHHUs TBEPABIX, KUIKUX M ra3000pa3HbIX
MPOAYKTOB MOJIHOTO TOIUIUB"
CropaHusi TOIUIMBA H3yuenue mamepuanog 1umepamypHbix
2.3 Y COBHSI TOTHOTO 5.75 0.4 0.2 0.1 0.05 5 UCHOYHUKO8:
CropaHusi TOIUIMBA [2], .10
24 OCHOBHOE ypaBHEHUE 1.65 0.4 0.1 0.1 0.05 1
ropeHus (OamaHc
KHCJIOPOZA BO3yXa) U
KOHTPOJIb ITpoIiecca
TOpEHHs TOIUINBA
3 TenmoBoit 6amaHc 30.60 0.9 0.8 0.6 0.30 28 Ilodzomoeka K meKyuiemy KOHmMPOJIio:
KOTEJBHOI'0 arperara [ToBTOpenue marepuaia no pasgeny "TemioBoit
3.1 DHTaIBIHA MIPOAYKTOB 6.65 0.4 0.1 0.1 0.05 6 GanmaHc KOTenpHOTO arperara’
CropaHusi TOIUIMBA Camocmoamenvroe usyuenue
3.2 | MarepuanbHbiii 6ananc | 6.35 0.1 0.1 0.1 0.05 6 meopemuyiecko20 mamepuaia: Vzyuenue
paboumx BelecTB B JIOTIOJTHUTEIBHOTO MaTepHaa o pasjieny
KOTJIE "TermnoBoii OanaHc KOTeJIBHOTO arperara’
3.3 O01ee ypaBHeHHE 5.45 0.1 0.2 0.1 0.05 5 H3yuenue mamepuanos iumepanypnoLx
TEIJIOBOTO DanaHca UCHIOUHUKOB:
KOTEJILHOTO arperara [2], n.5
3.4 | Ilonesno ucnonszyemasi | 6.35 0.1 0.1 0.1 0.05 6

TCIJ10Ta IJIs




IMPpOU3BOJCTBA Iapa

3.5 [otepu TemIOTHI 1.45 0.1 0.2 0.1 0.05 - 1 -
3.6 3aBucumocts oT KI1/] 4.35 0.1 0.1 0.1 0.05 - 4 -
KOTJIa U €r0 Harpy3Kku
4 OcobenHocTH 15.49 1.2 0.3 0.04 0.15 - 13.8 - Ilo0z0mogKa K meKyuiemy KOHmpoiio:
CKUTAHUS [ToBTOpEHNe MaTepuaa Mo paszaety
Ta3000pa3HbIX, KAIKIX "Oco0eHHOCTH CKUTaHUS Ta3000Pa3HBIX,
Y TBEPABIX TOILINB B KHUIKUX U TBEPIBIX TOIUTUB B KOTEIBHBIX
KOTENBHBIX arperarax arperarax”
4.1 | T'azoo0pasnoe oo | 1.56 0.4 0.1 0.01 0.05 - 1 - Camocmoamensvroe usyyenue
4.2 Cxwuranue XKUIKIX 6.56 0.4 0.1 0.01 0.05 - 6 - meopemutecko20 mamepuana: Vzydenne
TOIUIMB B KOTEIBHBIX JIOTIOTHUTENBHOTO MaTepHaa o pa3zieiny
arperaTtax "OCcoOEHHOCTH CKUTAHHS Ta3000pa3HbIX,
4.3 OcCHOBHBIE CXEMBI 7.37 0.4 0.1 0.02 0.05 - 6.8 - XKUJKUX U TBEPABIX TOIIMB B KOTEIBHBIX
OpraHu3alUH C)KUTAHUS arperatax”
TBEPAOTO TOIUIUBA B H3yuenue mamepuanog 1umepamypHsix
KOTJax UCHIOUHUKOB:
[2], m.2
5 I'mapoauHamuka 18.91 15 0.9 0.26 0.25 - 16 - Camocmoamenvnoe usyuenue
KOTJIOB 0 meopemuyueckozo mamepuana: Vzyaenne
5.1 TunponnHamuka 1.85 0.5 0.2 0.05 0.05 - 1 - JIOTIOJTHUTENBHOTO MaTepuana 1o pasaeiry "
KOTJIOB C €CTECTBEHHO 5 I'mpponnHamuka KOTI0B"
HUPKYJsiHuen Ilo020mo6Ka K meKyuiemy KOHmpoJiio:
5.2 Pacuer KOHTYpOB 5.66 0.4 0.2 0.01 0.05 | - 5 - IToBTOpeHKe MaTepuaa 1o paszeny "
€CTEeCTBEHHOM l'unpoauHamuka KOTJIOB"
LUPKYISIIAI H3yuenue mamepuanog 1umepamypHbix
5.3 HanexHocTtsb 5.75 0.4 0.2 0.1 0.05 - 5 - UCHOYHUKOG:
MUPKYJISIIUN [1], m4
5.4 | Tlpuuunet oOpazoBanust | 5.65 0.2 0.2 0.1 0.1 - 5 -
3acTOs WIN 5
OIIPOKUJIBIBAHHS
UPKYJISIIIUH
3a4er ¢ OLEHKOi 18.0 - - - - 0.3 - 17.7
Bcero 3a cemectp 144.00 8.0 4.0 2.00 1.20 0.3 110.8 17.7
0
Hroro 3a cemecTp 144.00 8.0 4.0 .00 1.20 0.3 128.5
0
6 Bonublii pexum u 33.49 2.4 1.2 0.59 0.30 - 29 - ITodzomoeka Kk mexyuiemy KOHmMpoao:
KauyeCcTBO apa 0 [ToBTOpenne matepuana mo paszaeny "BomHbrii
6.1 BiusiHue xadecTBa 5.92 0.5 0.2 0.12 0.05 - 5 - PEXUM M Ka4ecTBO mapa"
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BOJIbI Ha paboTy KOTJIa 5 CamocmoamensHoe usyuenue
6.2 Hopwmsr kauecTBa 6.92 0.5 0.2 0.12 0.05 6 meopemuueckozo mamepuana: V13ydcHue
MUTATSIIEHOU U 5 JTOTIOJTHUTEIBHOTO MaTepraia o pa3aey
KOTJIOBOY BOJIbL, IIapa "BoHbIi pexXuM M KadecTBO mapa”
6.3 BopHo-xuMuueckuii 6.76 0.4 0.2 0.11 0.05 6 Hsyuenue mamepuanos numepamypnoix
PEXUM H TIPOTyBKa UCHOYHUKOB:
MapOBOT0 KOTIA [1], m.7
6.4 CrymeHgaTtoe 6.92 0.5 0.2 0.12 0.05 6
WCITAPCHHE BOJBI 5
6.5 Cenapanus u 6.97 0.5 0.2 0.12 0.1 6
MIPOMBIBKA Tapa 5
7 AbdponuHaMHKa 25.10 1.6 0.9 0.35 0.20 22 Camocmoamenvhnoe uzyuenue
ra30BO3YIIHOTO 5 meopemuyeckozo mamepuana: VI3yienue
TpaKTa JIOTIONTHUTEIHHOTO MaTepralia o pasaery
7.1 CucteMbl 5.97 0.5 0.2 0.12 0.1 5 " AspolMHAMIKa Ta30BO3yIIHOTO TpakTa'
ra30BO3/YIIHOTO 5 Iloozomogeka K meKyuwiemy KOHmMPOJIIo:
TpaKTa [ToBTOpeHHe MaTepHaa 1Mo pasaeiy
7.2 AdBpOIUHAMUYECKHE 7.96 0.6 0.2 0.11 0.05 7 "AspoMHaMKKa ra30BO34yLIHOIO TpaKTa"
COMPOTHUBJICHUS H3yuenue mamepuanos aumepamypHsix
7.3 AdponuHaMHKa 11.17 0.5 0.5 0.12 0.05 10 UCHOYHUKOB:
JIBIMOBOI TPyOBI (2], m4
8 lnako3onoynanenue B | 49.41 4.0 18 1.06 0.70 41.8 Ilo0z0mosKa K meKyuiemy KOHmMpoiio:
KOTEJIbHBIX arperarax. 5 IToBTOpEeHue MaTepuana no pasaeny
30J10y1aBJIMBaHNE "[llnako30s0y1aneHne B KOTEJNbHBIX arperarax.
8.1 Breixon n 5.92 0.5 0.2 0.12 0.05 5 3onoynaBnuBaHue"
XapaKTEPUCTHKH 30JIBI 5 CamocmosamensbHnoe usyuenue
1 TIDTaKa meopemuyueckozo mamepuana: VI3yienue
8.2 Mexanmueckas 10.91 0.5 0.2 0.11 0.05 10 JIOTIOJIHUTEIBHOTO MaTeprala 0 pa3aeiry
cucreMa 5 "[[Iako300yAajeHUE B KOTEIBHBIX arperarax.
[IUIaK030JI0y AAJICHUS 3onoynaBnuBanue"
8.3 ITneBmaTnueckas 11.42 1 0.2 0.12 0.05 10 Hsyuenue mamepuanos 1umepamypHotx
cucrema 5 UCMOYHUKOG:
[IJIAK030JI0y TATeHUS [1], .5
8.4 I'mapaBnuyeckas 11.76 1 0.5 0.21 0.05 10
cucrema
[IJIAK030JI0y TATICHHUS
8.5 30510y1aBIUBaHUE U 94 1 0.6 0.5 0.5 6.8

OYMCTKA IIPOJYKTOB
CrOpaHusl




OKk3aMeH 36.0 - - - - - - - 0.3 - 35.7
Bcero 3a cemecTp 144.00 8.0 - 4.0 - 2.00 - 1.20 0.3 92.8 35.7
0
Hroro 3a cemecTp 144.00 8.0 - 4.0 2.00 1.20 0.3 128.5
0
HUTOrO 288.00 - 16.0 - 8.0 4.00 2.40 0.6 257.0
0

IIpumeuanue: Jlex — nexnuu; Jlab — mabopatopusie padotsl; [Ip — npaktuueckue 3ansatusi; KIIP — ayautopHbie KOHCYIBTAIIMN 110 KYPCOBBIM
npoektam/padoram; MKKII — nnauButyanbsHble KOHCYIBTAUH 110 KypCOBBIM IpoekTam/paboram; ['K- rpymnmnoBsie KOHCYIbTallMK 1O pa3ienaM
mucturuael; CP — camoctosarensHas padora cryaenta; MKP — nnas konrakTHas padota; TK — Texymmii KoHTpoib; [TA — nmpomexyTouHas
aTTecranus




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
TexHonornyeckas cxema EeKTPOCTAHIMU. Y IPOILEHHAs TEIUIOBAs 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 JIEMEHTHI TAPOBBIX U BOJOTPEUHBIX KOTIIOB
Tonku ajst C)XUTAHUA Ta3000pa3HBIX, KUIKUX U TBEPAbIX TOIUIMB. Kapkac m 0OMypoBKa KOTJIA.
[TaponieperpeBarenu KOTI0B. BoasiHbie skoHOMali3epbl. Bo3nyiiHble mogorpeBaTenu KOTIoB.

1.4. TomuBHO-3HEpreTryeckuii 0amanc Poccun
JloGprua 1 mpou3BoACTBO dHEpropecypcoB B Poccuun. Ctpykrypa notpednenus tormisa 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, KHUAKOTO U ra3000pa3HOro TOILJIMBA
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/I0T0 TOILJINBA.

2. Pacuem 20PEerRUA meepdblx, IHCUOKUX U 2a3006pa3Hb1x moniue

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

2.2. Brixoz1 ¥ cocTaB NPOAYKTOB IOJHOTO CrOpaHUs TOILJIMBA
Teopernuecknii CyMMapHBIN BBIXOJ IIPOAYKTOB IIOJIHOTO CrOpPaHUs.

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 XapaKTEPUCTHKA W KOHTPOJIb ITPOIIecca TOPEHUS TOTLTHBA.

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 TEIUIOBOTO OaiaHca KOTEIIBHOTO arperara
Llenu cocTaBiieHHs TEIIOBOrO OaaHca KoTenbHOro arperata. CocraBiieHHE TEIUIOBOTO OaiaHca

(popmysr).

3.4. [lone3Ho ucnonpzyemas TEIJI0Ta AJis MPOU3BOJCTBA MMapa
Pacxon mone3Ho ucmonbp3yeMoit TermoThl. [loe3Ho ncnonb3yemas TermioTa (hopmya).

3.5. [loTepu TermIoThI

[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 1 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 CXKUTAHWIO Ta3000pa3Horo ToruBa. Kilaccupukanus Ta30BBIX
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 ropenusi masyra. Kiaccuukauuss u ycTpoHCTBO
(bOpCYHOK Ul COKUTaHUS Ma3yTa.

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

Knaccudukaiys TOMOYHBIX YCTPONUCTB MO adpoJuHAMUYeCKOMY MpUHIUIY. CloeBOe CKUTAHKE
toruBa. CxXUraHue TOTUIMBA B KHUMSIIEM cioeM. C)KUraHue TBEPJIOTO TOIUIMBA B MBLIEBUIHOM
COCTOSIHUH.

5. Tuopoournamuxa xomuos

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

5.2. Pacuet KOHTYpOB €CTECTBEHHOIN LIMPKYIIALNU
Pacuer mnpocTOro KOHTypa €CTECTBEHHOM IMpPKyIAnuu. Pacuer cimoXHOro KOHTypa
€CTECTBEHHOU LUPKYIIALUU.

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 MOANUTOYHOM BOJBI BOAOTPEMHBIX KOTIOB. IlpenenpHble 3HaueHus
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 CTYIEHYATOM UCTIApCHHUH.

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. [IpupoiHOE ¥ UCKYCCTBEHHOE TOILIUBO;

2. TonnmBHO-3HEpreTHYecKuii 6bananc Poccun;

3. ABTOHOMHBIE MPOU3BOJICTBEHHBIE U OTOIUTEIIbHBIE KOTEIbHBIE U KOTJIBI;
4. Metop pacuera TermiIoo0MeHa;

5. TeopeTnuecku HEOOXOAMMBIN pacxo/] BO3LyXa JUIs CXKUTaHHS TOILINBA;
6. YcIl0BUS IOJTHOTO CrOpaHusl TOIUINBA,

7. IlocnenoBaTenbHOCTh OMYUYSHUS M HCIIOJIB30BAHUS Mapa U MPeo0pa30BaHUs OJHUX BUIOB
SHEPTUU B IPYTHE;

8. CroeBoe C)KMTraHHUs TOILIMBA;

9. CocTaBbl TBEPIOTO, )KUJKOTO M ra3000pa3HOrO TOIINBA;

10.

11
12

17

Tonku JJIA COKUT'aHUA Fa3006p33HBIX, KHUAKUX U TBEPABIX TOIJIUB;

. TermnorexHUYEeCKHE XapaKTEPUCTUKH TOILIMBA;

. O011ee ypaBHEHHE TEIUIOBOTO OajlaHCa KOTEJIHOTO arperara;
13.
14.
15.
16.

BbIxon 1 cocTaB mpOyKTOB MOJHOTO CrOPaHUs TOIUJINBA;

[Torepu TeIIoOTHI;

[Tpoucxoxaenue, 1006b149a, epepaboTKa HA MeCTe, TPAHCIIOPT TOILINBA;
Krnaccudukanus TOMOYHBIX YCTPOUCTB MO a3POIMHAMUYECKOMY IIPUHITUITY;

. Cxuranue *KuAKUX TOIUIMB B KOTEJIBHBIX arperarax;
18.
19.
20.
21.
22.
23.
24.

3asucumocts ot KII/] koTia u ero Harpy3ku;

["a3000pa3Hoe TOMIUBO;

[TonesHo ucnonb3yemast TEIUIOTA AJIsl IPOU3BOJCTBA Napa;
MarepuanbHblii Oananc pabodux BELIECTB B KOTJIE;
OcHOBHOE ypaBHEHUE ropeHus (0asaHc KUCIOpoaa BO31yXa);
Tonku As C)KUraHust TBEpIOro TOIIUBA B CJIOE;

OHTaJIbIMS MPOJTYKTOB CTOPAHUS TOILIMBA.

3.4. Tembl 1a60paTOPHBIX PadoT

HC

IIPEyCMOTPEHO

3.5 KoncyabTauuu

Hw

NGO

[pynnoewle koncyremavuuu no pazoeaam oucyuniunsl (I'K)

OOcyxneHne MaTepHalioB MO KedcaM paszfena "3HaueHHe KOTENbHBIX YCTAaHOBOK B
IIPOMBIIIJIEHHONW JHEPreTUKE W KWIMIIHO-KOMMYHAIbHOM  XO03siictBe. OCHOBHBIE
AJIEMEHTHl KOTEJIbHOM ycTaHOBKHM. OpraHuueckoe TOIUIMBO KaK OCHOBHOW MCTOYHHK
SHEpPIUu B KOTENbHBIX arperarax"

OO6cyxnenne marepuajoB IO Keiicam pasnena "Pacder ropeHuss TBEpAbIX, KUIKUX U
ra3000pa3HbIX TOTUIUB"

OO6cyxaenre MaTepualoB 1Mo keiicam pasjaena "TermioBoi 6aaHc KOTebHOTO arperaTa’
OO6cyxaeHne marepuaioB no keicam paszena "OcoOEHHOCTH CXHUraHHs ra3000pa3HbIX,
KHUJKUX U TBEPJIbIX TOIJIMB B KOTEJbHBIX arperarax”

OO6cyxaeHne MarepuaioB 1o kKeiicam paszzaena "I uapoaguHaMuka KOTiaoB"

OO6cyxaenre MaTepualioB 1Mo Keiicam pasjaena "BoaHblil pexxuM 1 KauyecTBO mapa”
OO6cyxaeHne MaTepuasioB Mo Kelicam paszzaena "As’poauHaMUKa ra30BO3YIIHOTO TpakTa"
OO6cyxnenne MarepuaioB To kedcam pasnena "lllnmakozonoypaneHne B KOTEIbHBIX
arperarax. 30J0yJaBJInBaHue"
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3.6 TemaTuka KypcOBBIX NPOEKTOB/KYPCOBBIX padoT
KypcoBoii mpoekT/ paboTa He MPeayCMOTPEHBI
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3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEeHIIU

3amiaHupPOBaHHBIE PE3YNIbTATHI

Howmep paznena AuCIUTIIMHBI

O1eHOYHOE CPEACTBO

Konanr
o0ydeHUs IO TUCITUILTHHE (B cootBercTBHM C 11.3.1) (THI ¥ HAUMEHOBAHUE)
MHIUKATOPOB
(B COOTBETCTBUH C pazjenaom 1) 1]2|3]4]5[6]7]8

3HaTh:

OCHOBHBIE HCTOYHUKU HAYyYHO- TectupoBanue/Pacuer ropeHus TBEPAbIX, KUAKUX U

TEXHUYECKON MHPOPMAITIH 110 V-1 + 4+ ra3000pa3HBIX TOIUIHB

. . -lnk-2

KOTEJIbHON TEXHUKE MaJION U

CpeaHEeNd MOUTHOCTH

MIPUHIIMI JEHCTBUS U TectupoBanre/OcoOEHHOCTH CKUTAHUS ra3000pa3HBIX,

KOHCTPYKTHUBHBIE OCOOEHHOCTH YKUJKUX U TBEPJABIX TOIUTUB B KOTEJIbHBIX arperarax

KOTEJIbHBIX arperaToB ¢ N -1k- +

Up . A-lnx Tectuposanue/I1lnako3on0ynaneHue B KOTEIbHBIX
€CTECTBEHHON U MPUHYIUTEIHHOM
. arperatax. 30JI0yJIaBIUBaHUE

UPKYISIUEH TeIIOHOCUTES,

METO/BI pacyeTa Ioka3aresnein TectupoBanue/[ mapoarnHaMuKa KOTIOB

JHEpreTHYecKon 3HPEeKTUBHOCTH
TectupoBanne/3HaueHHe KOTEIBbHBIX YCTAHOBOK B

KOTEJIbHBIX arperatoB o

WJT-11ik-2 + MIPOMBIIIJICHHOW SHEPTETHKE U KUJIUIIIHO-KOMMYHATBHOM

x03s1cTBe. OCHOBHBIE JIEMEHTBI KOTEJIbHON YCTAHOBKH.
Opranuueckoe TOMJIUBO KaK OCHOBHOM UCTOUYHUK SHEPTUU B
KOTEJIbHBIX arperarax

METO/Ibl CHUYKEHUS BPETHBIX TectupoBanue/ A3poinHaMuKa ra30BO3/1yIIHOTO TPAaKTa

BBIOPOCOB KOTEIILHBIMH arperaTamMu

Ha pa3IUYHBIX CTaJAUSIX

p NI-2prik-1 +

OCYILIECTBIIEHUS TEXHOJIOTUYECKOTO

rpolecca CKUraHust TOIUINBA B

KOTEJIbHBIX arperarax

YMersb:

paccuuThIBaTh BBIXOJ U COCTAB KonTponbnas pabora/TemnioBoii 6ananc KOTEIbHOTO

ra3000pa3HbIX TOKCUYHBIX BBIOPOCOB arperara

B atMoc(epy, pazpabaThiBaTh NI-1nk-2 + |+

9KO3alIUTHBIC MCPOIIPUATHA IJIA
KOTCJIBHBIX arp€raTtoB
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OLICHUBATh YHEPTCTUUCCKYIO
3¢ (HEeKTHBHOCTH KOTEIBHBIX
arperaTtoB, HEIOCPEICTBEHHO
OTIPEIeNIATh TOKA3aTeNN
sHEepreTHuYecKoi YHPeKTUBHOCTH
JCHCTBYIONMUX KOTEIBHBIX arperaTon

WJI-1prik-1

KonTponbnas padora/CtynenuaToe ucnapeHue Bobl B
KOTEJIbHBIX arperarax
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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
6 cemecTp

®Popma peanuzaiun: KomnbroTepHoe 3a1aHue
1. M'mapoaunamuka kotioB (TectupoBanue)
2. 3HaueHue KOTENbHBIX YCTAHOBOK B MPOMBIIIEHHOM SHEPreTUKE U SKUJIHIIHO-
KOMMYHaJIbHOM X03icTBe. OCHOBHBIE 3JIEMEHTHI KOTEJIbHOW ycTaHOBKH. OpraHndyeckoe
TOIUIMBO KaK OCHOBHOM MCTOYHMK HEPTUU B KOTENbHBIX arperarax (TectupoBanue)
3. Pacuer ropeHust TBEpAbIX, )KUAKUX U ra3000pa3Hbix Tomus (Tectuposanue)
4. TermoBoit 6anmanc koreapHOTO arperata (KonrposnbHas paboTa)

7 cemecTp

Dopma peanuzauuu: KoMneoTepHoe 3a/1aHue
1. AspoarHaMuka razoBo3ayuIHoro Tpakra (TectupoBaHue)
2. OCOOEHHOCTHU CHKUTAHUS Ta3000pa3HbIX, JKUAKUX U TBEPJIbIX TOIUIMB B KOTEIbHBIX arperarax
(TectupoBanue)
3. CtyneHuaToe McrapeHue BoJbl B KOTeNbHbIX arperarax (KontponbsHas pabora)
4. lllnako3onoynaneHye B KOTEIbHBIX arperaTax. 3osoyiaasiuBanue (TecTupoBanue)

BaHHLHO-peﬁTHHFOBaﬂ CTPYKTYpa JUCHUIUINHBI SABJIACTCA ITPUITOKCHUCM A.

4.2 Ilpome:KyTOYHAS aTTeCTALMS 10 JUCHUIIMHE

3auem ¢ oyenxoii (Cemecmp Neb)
Onenka ompezensercs B cooTBeTcTBUHM ¢ [lonoxennem o OalbHO-PEUTHHTOBOM cHCTEME IS
ctynentoB HUY «MBW» Ha ocHOBaHUHM CEMECTPOBOM M aTTECTAIIMIOHHOM COCTABIISIOIINX.

Oxsamen (Cemecmp Ne7)
Ouenka ompezensiercss B cooTBeTcTBUM ¢ [lonoxeHuem o OamsIbHO-PEUTHHIOBOM CHCTEME MJis
crtynentoB HUY «MOW» Ha OCHOBaHMHM CEMECTPOBOM U aTTECTALMOHHOMN COCTABIIAIOIINX.

B auniom BeICTaBIISIETCS OLIEHKA 32 7 CEMECTD.

IIpumeuyanue: OLeHOYHBIE MAaTEPUAIIbI 110 TUCIUITIIMHE IPUBECHBI B (DOH/IE OLIEHOYHBIX
matepuaios OITOII.

5. YYEBHO-METOJUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI

5.1 IleyaTHbIe M JIEKTPOHHbIE U3TAHUSA:

1. KoTenbHBIE YCTAaHOBKH M ITAPOTEHEPATOPHI | YICOHUK IS BY30B JKEJIC3HOI0POKHOTO
tparcnoprta / B. M. Jlebenes, [u ap.] ; pea. B. M. Jlebene. — M. : YueOHO-METOINY. LIEHTP 10
00pa30BaHMIO Ha JKEJIEe3HOOPOKHOM TpaHcnopte, 2013. — 376 c. — ISBN 978-5-89035-641-3.;

2. Pynugpirun 1O. A, I'unbae E. 3., CynakoB A. B., Amocos H. T.- "Korensubie yctanoBku" T. 4,
M3narensctBo: "MammHoctpoenue", Mocksa, 2009 - (400 c.)
http://e.lanbook.com/books/element.php?pll_cid=25&pl1 id=790.
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5.2 JIuneH3noHHOE ¥ CBOGOTHO PAacPOCTPaHsIeMo€e MPOrpaMMHOe ofecrevyeHme:

1. CAO "IIpomereii";

2. Office / Poccuiickuii makeT o(h)UCHBIX MIPOrpamm;
3. Windows / OnepanimonHas cucrema cemeiicTpa Linux;
4. Buneoxondepenuuu (Maitan, Coepmkas, BK u mp).

5.3 UnTepHeT-pecypcsl, BKJIIOYas NpodeccHOHATbHBIE 0a3bI IaHHBIX U HH(POPMAIIHOHHO-

CIIPpaBOYHbIC CUCTEMBbI:

1. 3BC Jlans - https://e.lanbook.com/
2. 3BC "YHuBepcuTeTcKasi 0M0JMOTEKAa OHJIAlH" -

http://biblioclub.ru/index.php?page=main_ub_red

3. Hayunas s;1ekTpoHHas 0udamoreka - https://elibrary.ru/

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

5. ITopTan oTKpLITHIX AaHHBIX Poccuiickoii ®@exepanuu - https://data.gov.ru

6. ba3a oTKpBITHIX JaHHBIX MUHHCTEPCTBA TPY/AA U CONMAIBLHOI 3amuTH PO -
https://rosmintrud.ru/opendata
7. Ba3za OTKPBITBHIX JaHHBIX NPO¢ecCHOHATBHBIX CTAHAAPTOB MHHUCTEPCTBA TPyAA U
conmnabHoi 3amuTel PO - http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-
blok/natsionalnyy-reestr-professionalnykh-standartov/

8. ba3a oTKpBITHIX JaHHBIX MHHHCTEPCTBA IKOHOMUYECKOro pa3Butusi PO -
http://www.economy.gov.ru
9. ba3a oTKpbITHIX JaHHBIX PocpunmonuTopunra - http://www.fedsfm.ru/opendata
10. DsiekTpoHHasi oTKpbITast 6a3a naHHbIX '""Polpred.com O630p CMHU" -

https://www.polpred.com

6. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHUE JUCHUIIJIMHBI

Tun nomeeHus Homep ayauropun, OcHamenune
HAaHMEHOBaHHe
VY4eOHble ayautopun K-417/6, benas CTOJI KOMITBIOTEPHBIN, TOCKAa NUHTEPaKTHBHAs,
JUTSL TIPOBEJICHUS MyJIbTUMEAUITHAS KOMIIBIOTEPHAs CETh C BBIXOAOM B MIHTEpHET,
JIEKIIUOHHBIX 3aHATUN U CTyus MYJIbTUMEAMMHBIA TPOEKTOP, KOMITBIOTED

TCKYLICTO KOHTPOJIA

MIEPCOHAJIbHBIN

K-417/7, CeroBas
YepHas CTyIUs

CTYJI, KOMIIBIOTEPHAs CETh C BBIXOJOM B
WnuTepHer, MUKPO(OH, MyJTIbTUMEIUITHBIN
IPOEKTOP, IKPaH, 000pyAOBaHHE
CIELUAIN3UPOBAHHOE, KOMIIBIOTED
MePCOHAJIbHBIN

VY4eOHble ayautopun K-417/1, CTOJI ITPENOIABATEIISA, CTOJI KOMIIBIOTEPHBI,
JUTSl IPOBEJICHUS KommetotepHsiit | mkad 11 JOKyMEHTOB, IIKad TSt OAEKIbI, CTO
MPAKTUYECKUX 3aHITUH, kiacc UJ1O MMHCbMEHHBIN, KOMITBIOTEPHAsI CETh C BBIXOJIOM B
KP u KII HNHuTtepHert, 1ocka MapKepHasi IIepeIBUKHAs,
KOMITHIOTEP MEPCOHATBHBIN, IPUHTED,
KOHIUIIMOHED, CTeHT MHPOPMAITMOHHBII
VYueOHbIC ayAUTOPUHU K-417/1, CTOJI MPENOoAaBaTENs, CTOJI KOMITbIOTEPHBIH,
JUTSl IPOBEJICHUS KommetotepHsiit | mkad 11 JOKyMEHTOB, IIKad TSl OAEKIbI, CTOI
MIPOMEKYTOUHOMN kimacc UJ1O MHCHbMEHHBIN, KOMIIBIOTEPHAsI CETh C BBIXOJIOM B
aTTecTaluu WNHuTtepHeT, 10ocka MapKepHasi epeIBUKHAs,
KOMITHIOTEP MEPCOHATBHBIN, PUHTED,
KOHIUIIMOHED, CTeHT MHPOPMAITMOHHBII
ITomemnmenus s HTB-303, CTOJI KOMITBIOTEPHBIN, CTYJI, CTOJI TUCHMEHHBIN,
CaMOCTOSATEIbHON JlexunoHHas BeIlIAJIKa JUIsl OJI€XKAbl, KOMIIBIOTEPHAs CETh C
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paboThl aAyIUTOPUS BBIX0JIOM B IHTEpHET, KOMIIBIOTED
MEPCOHANIbHBIN, TPUHTEP, KOHIUIIUOHED
ITomemenus s 2K-2000, CTOJI, CTYJI, KOMITIBIOTEP MEPCOHAIBHBIM,
KOHCYJIbTUPOBAHUS Kondepeni-3an KOHJIUIIUOHED
110
ITomemenus s XK-417 /2a, CTEJUIaX I XPAaHCHUS UHBEHTAps, DKpaH,

xpaHeHust obopynoBanus | Ilomemenue mis yKa3Ka, apXUBHBIC JOKYMEHTBI, TUTIJIOMHBIC U
1 y4eOHOTO MHBEHTAPS WHBEHTaps KYPCOBBIE paOOThI CTYICHTOB, KaHIICIIIPCKUN

IIPUHAUIEKHOCTH, CIIOPTUBHBIA HHBEHTAph,
XO351CTBCHHBII NHBEHTAPb, 3allaCHbIC
KOMILIEKTYIOUIHE 1)1l 000pYAOBaHUs
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IIpunoxenne A

BAJJIBHO-PEUTUHIOBAS CTPYKTYPA JJUCHUILJIAHBI

KotenbHbIe YCTAaHOBKH U IIAPOI'CHCPATOPLI

(Ha3BaHME AUCIMILIMHBI)

6 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-1
KM-2
KM-3
KM-4

Pacuer ropeHus TBEpIbIX, KHUIKUX U ra3000pa3Hbix ToriuBe (TecTupoBaHue)

TemuoBoii 6anmanc kotenbHOrO arperara (KonrponsHas padora)

I'mapoaunamuka KotiioB (TectupoBaHue)

3HaueHne KOTEIbHBIX YCTAaHOBOK B HpOMBIHIJIeHHOﬁ SHEPTCTUKC U KUIINIHO-KOMMYHAJIbHOM
x03siicTBe. OCHOBHBIC AJIEMEHTBI KOTEJIbHON YCTaHOBKH. OpraHMYecKoe TOIUTMBO KaK OCHOBHOM
MCTOYHUK PHEPTUU B KOTeNbHBIX arperatax (TectupoBanue)

Bujx npome:xyTo4HOI aTTecTanmu — 3a4€T C OLIEHKOM.

Wnpexc KM- | KM- | KM- | KM-
Howep Paznen aucuummHbl KM: L 2 3 4
paznena Henens 3 6 8 10
KM:
3Ha4YeHNE KOTEIbHBIX YCTAHOBOK B MPOMBIIIUICHHON
SHEPreTUKe U KUWINIIHO-KOMMYHAJIBHOM XO3sIHCTBE.
1 OcCHOBHBIE 3JIEMEHTBI KOTEJIbHON YCTaHOBKH. OpraHuyecKoe
TOIJIMBO KaK OCHOBHOM MCTOYHHK 3HEPTHH B KOTEJIbHBIX
arperarax
11 [TocnenoBarenbHOCTh MOMYYEHUS U HCIIOIB30BaHMS MTapa U +
' peoOpa3oBaHus OJTHUX BUJIOB DHEPTHU B JIpyTrHe
19 ABTOHOMHBIE TPOU3BOICTBEHHBIE U OTOMHUTEIbHbIE +
' KOTEJIbHBIE M KOTIIBI
13 OCHOBHBIE 3JIEMEHTHI IAPOBBIX U BOJIOTPEUHBIX KOTIOB +
14 TonnuBHO-3HEpreTHdeckuit 6amanc Poccun +
1.5 [TpupoaHOe M NCKYCCTBEHHOE TOILUINBO +
1.6 CocTaBbl TBEPJIOTO, )KUJKOTO U Ia3000pa3HOro TOIIMBA +
1.7 TennoTexHu4YecKne XapakTEPUCTUKN TOTUINBA +
2 PacueT ropeHust TBEpIBIX, KUAKHX U Ta3000pa3HBIX TOILIHB
21 Teopetnueckn HeOOXOUMBIN PacXo/l BO3yXa JIJIsl CKUTaAHUS +
' TOIJIMBA
2.2 Bbixoa u coctaB MpoIyKTOB MOJHOTO CTOPAaHUS TOILIMBA +
2.3 Y CIIOBHSI TTOJTHOTO CTOpaHUs TOTUTUBA +
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24 OcHoBHOE ypaBHEeHUE ropeHus (06agaHc KUCIOpoaa BO3IyXa) +

' ¥ KOHTPOJIb IIPOIECCa TOPEHUs TOTLITNBA

3 TenoBoii GalaHC KOTEJIBHOTO arperarta
3.1 DHTaJIbNM MPOJTYKTOB CTOPAHUS TOILJIMBA +
3.2 MarepuanbHblid 0agaHC paboYMX BEIIECTB B KOTIIC +
3.3 OO6miee ypaBHEHHE TEIJIOBOTO OajlaHca KOTEILHOTO arperara +
3.4 [Tone3no ucnosab3zyemas TEIioTa AJisi IPOU3BOCTBA Mapa +
3.5 [ToTepu TerIOTHI +
3.6 3aucumocts oT KII/] koTna u ero Harpy3ku +

4 Oco0OeHHOCTH CKUraHus Ta3000pa3HbIX, )KUJKUX U TBEPABIX

TOIIIMB B KOTEJIbHBIX arperarax

4.1 ["a3000pa3Hoe TOImIMBO +
4.2 CokuTaHMe KUJKUX TOIUTUB B KOTEIIBHBIX arperarax +
43 OcCHOBHBIE CXEMbI OPraHU3alUN CXKUTAHUS TBEPIOTO +

' TOILJIMBA B KOTJIaxX

5 I'maponrHamuka KOTI0B
5.1 I'maponrHamMuKa KOTJI0B C €CTECTBEHHOW LIMPKYIISIIUEH + +
5.2 Pacdet KOHTYpOB €CTeCTBEHHOU LUPKYISALUN + +
53 HanexHocTh nMpKyIsuun + +
54 [TprunHbl 06pa3oBaHus 3aCTOSI UITU OMPOKHIBIBAHUS + +

' 10050004 YA16:000705

Bec KM, %: | 25 25 25 25

7 cemecTp

IlepeyeHb KOHTPOJIBLHBIX MEPONPUATHH TEKYIIEI0 KOHTPOJIA YCIIEeBAEeMOCTH 10 JMCUHUIIHHE:
CryneHuaToe ucnapeHue Bojbl B KOTeNnbHBIX arperatax (Kontponbhas padota)

KM-1
KM-2
KM-3
KM-4

AbsponrHamMuKa ra3oBo3ynrHoro tpakra (TectupoBanue)

[Inako3onoynanenre B KOTENbHBIX arperarax. 3onoynasnuBanue (TectupoBanue)
OCOOEHHOCTH CHKUTAHUS Ta3000Pa3HbIX, JKUAKUX M TBEPJIBIX TOIUIUB B KOTEJIBHBIX arperarax

(TectupoBanue)

Buja npoMexyToUHOM aTTecTANMU — DK3aMEH.

Howmep
paznena

HNunekc KM-1 | KM-2 | KM-3 | KM-4
Pa3nen nucnuIninHbl KM:

Henens 12 15 16 18

KM:
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BoHbI pesXxUM U Ka4eCcTBO I1apa

11 Brusinue kauecTBa BOJbI HA pabOTy KOTIA +
1.2 HopMbI kauecTBa mUTaTENbHOM U KOTJIOBOM BOJIBL, Tapa +
13 BoaHo-xuMuueckuii pexxuM U MpoayBKa MapoBOTO +

' KOTJIa
14 CryrneHyaToe UCTIapeHHUE BOJIbI +
15 Cenapanusi ¥ MpOMBIBKA Tapa +

2 AbspoarHaMuKa Ta30BO3IyIITHOTO TPaKTa
2.1 CucreMbl ra30BO3AYIIHOTO TPAKTa +
2.2 AdpoarHaAMHYECKHUE COTIPOTUBIICHUS +
2.3 AbspoauHaMHKa IbIMOBON TPYObI +

3 [Il;mako300y1aeHue B KOTEIbHBIX arperarax.

30510ynaBIUBaHUE
3.1 BbIxoa u XapakTepHCTUKH 30JIbI U IIIJTaKa + +
3.2 MexaHuueckasl CUCTEMA [IUTAKO30JI0YAaJICHUS + +
3.3 [THeBMaTHUeCKasi cucTeMa IIJIaK030JI0yJaIeHUS + +
3.4 ['mapaBianueckas cucTeMa MIIaK030J10y1aIeHUS + +
3.5 30510y1aBIMBaHUE U OYMCTKA IPOAYKTOB CTOPaHUS + +
Bec KM, %: | 25 25 25 25

22




