MuHHCTEpPCTBO HAYKH U BbIcIIero oopasosanusi P®
DenepanbHOE roCyJapCcTBeHHOE 0K0I:KeTHOE 00pa30oBaTe/IbHOE YUpPeKIeHNEe
BbICIIET0 00Pa30BaAHUA
«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

Hanpagienue noarorosku/cnenuaiabioctsh: 13.03.01 TeniooHepreTnka u TEMJI0TEXHHKA

HaunmeHoBaHue 06pa30BaTeJI])H0]71 IporpaMmali: ABTOMaTI/I3aIIl/ISI TEXHOJOI'HY€CKHUX ITPOLECCOB B
TEMJIOOHEPTreTUuKe

YpoBeHb 00pa3oBaHus: BbiclIee 00pa3oBaHue - faKkajlaBpuaT

®opma o0yuenusi: OuHas

Pabouast nporpaMma QM CHUILIHHBI
SHEPITETUYECKHUE KOTJbI U CUCTEMBbI TEIIJIOCHABXEHUS

bJaok:

Baok 1 «/Iucuuniunsl (MoxyJim)»

Yacrtb 00pa3oBaTesbHOM
NPOrpamMMblI:

Yacrb, popmMupyeMasi y4acTHUKAMHU 00pa30BaTeIbHBLIX OTHOIIEH Uil

Ne IMCHUNJIMHBI 0 YYeOHOMY
IJIaHy:

b1.4.05.02

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

5 cemectp - 7;

Yacos (Bcero) no yueoHomy
MJIAHY:

252 yaca

Jlekuuu

5 cemecTp - 48 uaca;

HpaKTuquKne 3aHATHA

5 cemecTp - 32 yaca;

JlabopaTopHbie padoThI

5 cemecTp - 16 yacos;

Kouncynbranuu

5 cemecTp - 18 yacos;

CamocTrosiTesibHasi padoTa

5 cemecTp - 133,2 yaca;

B ToM unciae Ha KII/KP

5 cemectp - 15,7 yacos;

HNnasa koHTakTHas padora

5 cemecTp - 4 yaca;

BKJIIOYas:
TecTrupoBanue
JlaGopaTopHasi pabora
Otuer

KontpoabsHas padora

IIpomeskyTouHast aTTecTALUS:

3amura KypcoBoii padoThl
IK3aMeH

5 cemectp - 0,3 yaca;
5 cemectp - 0,5 yaca;
Bcero - 0,8 yaca

Mocksa 2019




NPOI'PAMMY COCTABMUJI:

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»

CseneHva o snagensuye L3N M3K

Bnageneyu YyryHkos [.B.
[IpenomaBaTelib Naentumeaop _Reb276b1la-ChugunkovDV-9bcd7al J.B. UyryHkoB
(OIKHOCTR) (moamuck) (pacummgpoBka
TIO/AITUCH)

COI'ZTACOBAHO:

PykoBogurenn
00pa30BaTeIbHON MPOTrPaMMBbI

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»

CseneHva o snagensuye L3N M3K

Bnapeney

Me3uH C.B.

Waentuduratop

R420ae592-MezinSV-dc40cfee

C.B. Me3un

(Z[OJ'DKHOCTB, yd€Has CTCIICHb, YUCHOE 3BaHHe)

3aBenyIOLIMI BbIITyCKatOIeH
kadenpsl

(mozmycs)

%Mo ¢

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»

CseneHva o snagensuye L3N M3K

Bnapeney

YepHses A.H.

Waentuduratop

R7a97f450-ChernyaevAN-b37575¢

(pacmudpoBka
MIOJITIHUCH)

A.H. Yepnsen

(Z[OJ'DKHOCTB, yd€Has CTCIICHb, YUCHOE 3BaHHe)

(mozrucs)

(pacmudpoBka
MOJITTHCH)



1. EJIX 1 3AJAYHN OCBOEHMUSA JUCIIUITJIMHbI

Heapr ocBoeHuss AUCHMIVIMHBI. COCTOMT B M3YyYEHMM DAa3JIM4YHBIX THUIIOB, KOHCTPYKTHBHBIX
0COOEHHOCTEHN U YCIIOBUI HAJEKHOM U SKOHOMMYHOM 3KCILTyaTalluy SHEPreTUUECKUX ITAPOBBIX KOTJIOB, a
TaKXe CTPYKTYpPbI U 3JIEMEHTOB CHUCTEM LIEHTPAIM30BAHHOIO TEIJIOCHAOKEHUS, IPUHLIUIIOB YIIPaBJIECHUS
UX TEIJIOBBIMH M THIPABIMYECKUMHU PEKUMaMH, METOJIOB OLIEHKH >(PPEKTHUBHOCTH M HANpaBJICHUH ee

ITOBBIIICHMA.

33[[3‘11/[ AUCHHUIIIMHBI

- I/IsyquI/Ie COBPECMEHHBIX KOHCTp}/'KI_[I/If/'I 1 KOMITIOHOBOK ITApPOBEIX KOTJIOB 1 KOTCJIBHBIX

YCTaHOBOK.;

- OcBOEHHE OCHOBHBIX TEXHOJOTMYECKUX MIPOLECCOB IIPHU 3KCIUIYaTalluX AapOBBIX KOTJIOB.;
- [Ipuobperenune criocOOHOCTH BBIMOIHATH TEIUIOBBIE PACUYEThI MAPOBBIX KOTIOB

BHCKTPOCTaHHI/Iﬁ .

- [IpnoOpereHne HaBBIKOB MPUHATHS U 0OOCHOBaHMSI KOHKPETHBIX PELICHUH ITPU
KOHCTPYUPOBAHUHU SHEPreTHUYECKUX KOTJIOB.;

- ®opMHUPOBAHKE NPEICTABICHUS O IIEPCIIEKTUBAX PA3BUTHS KOTIIOCTPOCHHUS U IPUMEHEHHUS
MapoOBbIX KOTJIOB B POCCUICKOI U 3apy0eKHON IHEPreTUKE. ;

- zydenue cTpyKTypbl, OCHOBHBIX 3JIEMEHTOB U d(P(PEKTUBHOCTH COBPEMEHHBIX CHCTEM
HEHTPaIN30BaHHOTO TEIUIOCHAOKEHUS, B TOM YHCIIE TeITOPUKAIMOHHBIX. ;

- MI3ydyeHne MeTO0B ONPEEIICHNs PACYETHBIX U TEKYIIUX BEJIMYMH OCHOBHBIX HAIPY30K CUCTEM

TeHHOCHa6)KeHI/I${.;

- M3yuenune MeTOI0B peryIMpOBaHus OTPEOICHUS TEIUIOTHI, BO3MOKHOCTEH U MyTei
SHEprocOepeKeHusl B CUCTEMAaxX IIEHTPATHU30BAaHHOTO TETUIOCHA0KEHUSI. ;

- 3y4yeHue MeTo/10B THIPABINYECKUX PACUETOB U MOAX010B K pa3paboTKe rupaBIndecKuX
PEKHUMOB B CUCTEMAaX TETNIOCHAOXKEHHUSL.

- 3yueHune MeTo/10B TEMIOBBIX PACYETOB B CUCTEMAX TEIUIOCHAOKEHUSL. .

dopmupyembie y 00yJaronerocsi KOMNeTeHIMH U 3aIJIaHUPOBAHHBIC Pe3yJIbTaThl 00yYeHHs TI0
JUCHHUIIIIMHE, COOTHECEHHBIE C HHAMKATOPAMHU JOCTHKEHUS KOMIIeTCHIIHI |

KOI[ U HAMMCHOBAaHHEC
KOMIICTCHINH

KO}] 1 HAMMCHOBAaHHE
HHAUKATOPA TOCTUKCHUS
KOMIIETCHIIMH

3annaHupoBaHHbIE Pe3yJbTATHI 00y4eHH s

IIK-2 Cnocoben
y4acTBOBATh B
IKCILTyaTaIruu
ABTOMATHU3HPOBAHHBIX
CUCTEM YIPABIICHUS
00BeKTaMHU
npodecCuoHATbHON
JIeITeIIbHOCTH

N-1nk-2 JlemoHCTpUpYeT
3HaHUe MPUHLUIIOB JIeHCTBUS,
KOHCTPYKIUI U PEKUMOB
paboThl 00BEKTOB
npoQeCCHOHAILHON
JeSITEIbHOCTH C YIETOM
o0ecrnevyeHns SKOI0rHUecKoi
0€301acHOCTH B COOTBETCTBHHU
C TEXHOJIOTHEN MTPOU3BOJCTBA

3HaTh:
- YCJIOBHS HAJIEKHOW U SKOHOMUYHOMN
JKCIUTyaTal[iy YHEPreTUYECKUX MapOBBIX
KOTJIOB;

- OCHOBBI TEXHOJIOTUYECKUX MTPOLIECCOB
MIPU DKCIUTyaTalluK MapOBBIX KOTIIOB;

- METO/IbI OIPEIENICHUS TETNIOBBIX
Harpy30K OTOTUICHHS, BEHTUJISIUH,
ropsiuero BOAOCHAOKEHUS;

- COBPEMEHHBIE KOHCTPYKITUU U
KOMITOHOBKH MapOBbIX KOTJIOB U
KOTEJbHBIX YCTAaHOBOK;

- MaTepuabl, IPUMEHSEMbIE B
KOTJIOCTPOEHUH, UX KJIacCU(UKAIIHIO,
MapKHUpPOBKY, TEXHUYECKUE
XapaKTePUCTUKH U 00JIaCTH TPUMEHEHUS.

YMETB!
- paccUMTBHIBaTh NOTpeOIeHnE Teria

pailoHOM TeMJI0CHA0XKEHUS U PACXOJIbI
toriiBa Ha TOLl 1 B KOTENbHBIX;




Koa u HaumeHoBaHue Koa u HaumeHoBaHMe 3anﬂaﬂnp03aﬂﬂue PeE3yJabTaThI 06yqemm
KOMIIETCHIINH HHAUKATOpa JOCTHKCHUSA
KOMIICTCHIIUHA

- BBINOJIHATh THAPABIMYECKHE PACUETHI U
pa3pabaTbIBaTh THIPABINYECKUN PEXKUM
BOJISIHBIX TEIUIOBBIX CETEH;

- OIPEIENATH TEIIOBBIE IOTEPU B
TEIUIOBBIX CETSX;

- paCCUUTBIBATH PCKUMBI HCHTPAJIILHOTI'O,
IPYIIOBOIO M MECTHOT'O PEryJIUpPOBaHMS
Pa3HOPOIHOM TEIUIOBOW HAarpy3Ku B
BOJIIHBIX CHUCTEMAaX LIEHTPAIU30BaHHOIO
TEIJI0CHA0KEHUSI.

2. MECTO JUCIUILINHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JluctyiuinHa OTHOCHUTCS K OCHOBHOW MpPO(EeCCHOHATBLHOW 00pa3oBaTEeNbHON IMpOrpaMme
ABTOMaTH3aIUsl TEXHOJOTHYECKUX MporeccoB B Temnodnepretuke (mamee — OIIOII), nanpaBneHus
noarotoBku 13.03.01 TernosHepreTrka U TEIIOTEXHUKA, YPOBEHb 00pa30BaHus: BhICIIEE 0O0Opa30BaHUE -
OakanaBpuar.

basupyercs Ha ypoBHE cpeaHero o01mero oopa3oBaHusl.

Pe3ynbpTarhl 00y4eHus, MoJydeHHbIE P OCBOEHUM JTUCLUIUIMHBI, HEOOXOIMMBI IIPU BBIITOJHEHUN
BBIIYCKHOM KBaJU(UKALMOHHON PabOTBHI.




3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OO01as TpPyJI0eMKOCTh JUCIUTUTMHBI COCTABIISIET 7 3a4€THBIX €IUHMII, 252 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 Monayns 11 5 3 2 2 - - - - - 4 - Iloozomogka k 1abopamopnoit pabome:
SHEPTEeTUYECKHE KOTJIbI. BhInostHeHue yactu JIP Ne 1 o [2], ctp. 4-7, 39-
Paznen 1 49, 61-65, 68-76
1.1 [IpousBocTBO 11 3 2 2 - - - - - 4 - Camocmoamenvroe uzyuenue
ANEKTPUUYECKOH U meopemuueckozo mamepuana: [1], ctp. 12-17
TEIJIOBOW SHEPTHU HA H3yuenue mamepuanog iumepamypnolx
T3C. OcHoBHOE UCHOYHUKOG:
obopynosanue TOC [1], 12-17
[2], 4-7
2 Monaynb 19 4 7 - - - - - - 8 - Iloozomoeka K 1adopamopnoi padome:
SHEPreTUYECKHE KOTIbI. BeimostHeHue yacta JIP Ne 1 1o [2], ctp. 13-22,
Paznen 2 u o [3], ctp. 5-7, 67-68, 70-75; [4], cTp. 7-26
2.1 ITapoBoii koTen. 19 4 7 - - - - - - 8 - Camocmoamenvroe usyuenue
OcobenHoctu meopemuueckozo mamepuana: [1], ctp. 21-24,
KOHCTPYKIINH, 54-83;
OCHOBHBIE H3yuenue mamepuanog 1umepamypHbix
OTIpeIeTICHUSL. UCIMOYHUKOG:
["a30BO3yIIHBII TPAKT [1], 21-24, 54-58
(I'BT) napoBoro kotJa [2], 13-22
[3], 5-7, 67-67, 70-75
[4], 7-26
3 Monayns 13 2 2 4 - - - - - 5 - Camocmoamensvroe usyuenue
SHEPreTUYECKHE KOTIbI. meopemuueckozo mamepuana: [1], ctp. 24-31,
Paznen 3 376-380, 386-398, 465-475, 516-525;
3.1 Knaccudukarus 13 2 2 4 - - - - - 5 - Tloozomoeka Kk nadopamopuoil pabome:

HapoBBIX KOTJIOB.
Bononaposoi Tpakt
(BIIT) xoti0B

Beimonaenue gactu JIP Ne 1 o [3], cp. 7-8
H3yuenue mamepuanos numepamypHuix
UCHOYHUKOG:

5




Pa3JIMYHBbIX TUIIOB.

[1], 24-31, 376-380, 386-398, 465-475, 516-525

Crynenyatoe [3],7-8
ucrnapeHue
4 Monayns 12 4 CamocmoamensHoe usyuenue
SHEPreTUIECKUE KOTIEL. meopemuueckozo mamepuana: [1], crp. 31-38,
Paznen 4 84-104;
41 KotenpHast ycraHOBKA. 12 4 Ilodzomogexa k 1adopamopnoit pabome:
IToaroToBKa TOTUIUB K BeimostHeHue gacti JIP Ne 1 o [2], ctp. 9-13 n
CXKUTAHUIO. mo [3], ctp. 8-10; [4], cTp. 30-35
OHepreTH4ecKue H3yuenue mamepuanog 1umepamypHbix
TOIUIMBA U X UCIMOYHUKOG:
XapaKTePUCTHKH [1], 31-38, 84-104
[2], 9-13
[3], 8-10
[4], 30-35
5 Monaynb 155 10.5 CamocmoamensHoe usyuenue
SHEPTEeTUYECKHE KOTJIbI. meopemuueckozo mamepuana: [1], ctp. 138-
Paznen 5 144;
5.1 Tomno4uHble KaMepEI 155 10.5 Ilodzomoexa pacuemusvix 3a0anuii:
MapOBbIX KOTJIOB. BoInotHeHUe P3 1o [5]
OmnopHble TeMIiepaTypsl H3yuenue mamepuanog 1umepamypnbix
ra30BOTO TPAKTa KOTIA. UCIOYHUKOB:
KoncTpykius TOmok [1], 138-144
JUTSL pa3HBIX BHIOB [5], 1-16
TOILINB
6 Monyinb 7 3 Ilodzomogka Kk nabopamopnoii pabome:
SHEPreTUUECKUE KOTJbI. BoinostHeHue yactu JIP Ne 1 o [3], ctp. 10-13;
Pazgen 6 [4], cTp. 86-104; [6], onpenencHue
6.1 IIponykTsl cropanus 7 3 TerIo(QU3NYECKUX CBOUCTB paboueil cpebl
ToruB. Metouka Camocmoamenvroe usyueHue
TEIJIOBBIX PacueTOB meopemuueckozo mamepuana: [1], crp. 126-
MOBEPXHOCTEH Harpesa 132;
koria. ['openku ams H3yuenue mamepuanoe niumepamypHoix
COKUTaHMS TOTIIMBA UCIOYHUKOG:
[1], 126-132
[4], 86-104
[6], 1-168
7 Monyib 14 6 Camocmoamensroe usyuenue

OHEPICTUYCCKUEC KOTIIbI.

meopemuueckozo mamepuana: [1], ctp. 166-

6




Paznen 7

182;

7.1 TemnoBoii 6ananc 14 6 Ilodzomogxa k 1abopamopnoit pabome:
xotia, KI1/] kotia, Boimosaerue JIP Ne 2 mo [3], crp. 13-26; [4],
TEIUIOBBIE MOTEPH NPU cTp. 48-52
paboTe mapoBoOro KOTiIa H3yuenue mamepuanog numepamypHsix
UCHOYHUKOB:
[1], 166-182
[3], 13-26
[4], 48-52
8 Monyib 25 0.5 Camocmosmenvroe uzyuenue
SHEPTEeTUYECKHE KOTJIbI. meopemuueckozo mamepuana: [1], ctp. 178-
Paznen 8 180
8.1 Kapxkac u 06MypoBka 25 0.5 H3yuenue mamepuanos 1umepamypHsLx
KOTJIa UCHIOUHUKO8:
[1], 178-180
9 Monyinb 4 1 CamocmoamensHoe usyuenue
SHEpPreTUYECKUe KOTIbL. meopemuueckozo mamepuana: [1], ctp. 222-
Pasnen 9 232
9.1 [Ipouecce ¢ razoBoit 4 1 Hzyuenue mamepuanog 1umepamypHsix
CTOPOHBI IOBEPXHOCTEH UCHOYHUKOB:
Harpesa [1], 222-232
10 Monynb cuCTeMBI 16 8 CamocmosamensbHnoe usyuenue
TEIIOCHAOKEHU. meopemuueckozo mamepuana: [7] crp. 19-34
Pazgen 1 H3yuenue mamepuanoe 1umepamypHslx
10.1 TepMuHbI 1 16 8 UCHIOUHUKOB:
OTIpeIeTIeHUSL. [7], 19-34
DHepreTuveckas [13], 4-18
3¢ EKTHBHOCTD
LEHTPaIN30BaHHOTO
TEIUIOCHA0-KeHHS U
TEIUIOPHUKAIINT
11 Moyins cucTeMbl 9 3 Camocmosamenvroe usyuenue
TEIUIOCHAOKEHHSI. meopemuueckozo mamepuana: [7] ctp.58-77
Paznen 2 H3yuenue mamepuanog 1umepamypHsix
11.1 | TemoBoe norpebieHue 9 3 UCHIOUHUKOB:
[7], 58-77
12 Mopynb cuctemsl 10 4 Camocmoamenvrnoe uzyuenue

TEIIOCHA0KEHHS.
Paznen 3

meopemuueckozo mamepuana: [7] ctp.78-115,
[7] cTp.3-53




121 CucreMbl 10 4 - 2 - - 4 - H3yuenue mamepuanog 1umepamypHsix
TEIUIOCHAOKEHHUS U MX UCIOYHUKOB:
JJIEMEHTHI [7], 78-115
[9], 3-53
13 Monynb cucTeMsl 16 4 - 2 - - 10 - CamocmoamensHnoe usyuenue
TEII0CHAOKEHUSI. meopemuyeckozo mamepuana: [7] ctp.116-146
Paznen 4 H3yuenue mamepuanog numepamypHsix
131 Pexxumpl 16 4 - 2 - - 10 - UCHOYHUKOG:
peryIHpOBaHUs [7], 116-146
TETIOBOM HATPY3KH [11], 5-15
14 Monynb cucTeMsl 12 4 - 2 - - 6 - CamocmosamensHoe usyuenue
TEIIOCHAOKEHUS. meopemuyeckozo mamepuana: [7] crp.182-235
Pasznen 5 H3yuenue mamepuanos 1umepamypHslx
14.1 IMunpaBnuyueckuit 12 4 - 2 - - 6 - UCMOYUHUKOG:
pacuér u [7], 182-235
THAPABIHYCCKUiT [10], 140-163
PEXUM BOJSTHBIX
TEIIOBBIX CETEH
15 Monysb CUCTEMBI 10 2 - 2 - - 6 - CamocmoamensHoe usyuenue
TEIUIOCHAOKEHHS. meopemuueckozo mamepuana: [7] ctp.305-341
Paznen 6 H3yuenue mamepuanoe 1umepamypHslx
15.1 IIpoxnanku u 10 2 - 2 - - 6 - UCHOUHUKOG:
KOHCTPYKIIUU [7], 305-341
TEIUIOBBIX CETEH. [12], 56-70
DJIeMEHTHI TeTUIOBBIX
cereit
16 Monynb cuCTeMBI 9 2 - 2 - - 5 - CamocmosamensbHnoe usyuenue
TeTJIOCHAOKEHUSI. meopemuyueckozo mamepuana: [7] crp.341-352
Paznen 7 H3yuenue mamepuanos 1umepamypHylx
16.1 TemnoBkle moTepu 9 2 - 2 - - 5 - UCMOYHUKOB:
yepes3 H30JIIHIO [7], 341-352
TEIIOBBIX CETEH [8], 43-50
Dk3ameH 36.0 - - - - 0.5 - 335
Kypcoas padora (KP) 36.0 - - - 16 0.3 15.7 -
Bcero 3a cemecTp 252.0 48 16 32 16 0.8 99.7 335
Hroro 3a cemecTp 252.0 48 16 32 18 4 0.8 133.2

IIpumeuanue: Jlex — nexuun; JIab — nabopatopusie pabotsl; [1p — npaktuyeckue 3ausatust; KIIP — ayautopHble KOHCYAbTAIMH 110 KYPCOBBIM
npoekTtam/padotam; MKKII — nnauButyanbHble KOHCYIBTALUMH 110 KypCOBBIM IpoekTam/pabotam; I'K- rpymnmoBsie KOHCYIbTallMK MO pa3jienaM




muctumuael; CP — camoctosrensHas padora cryaenta; MKP — nnas konraktHas padota; TK — Texymmii KoHTpoib; [TA — nmpomexyTouHas
aTTecTalus



3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Mooyns suepcemuueckue xomawt. Pazoen 1

1.1. ITpou3BOACTBO 3EKTpUUECKOM U TeruioBoi sHeprun Ha TOC. OcHOBHOE 000pyaOBaHUE
TOC

Buner TOC, cBsizm ocHoBHOTO oOopymoBanms. OcHoBHbIe arperatbl TOC (mapoBoit KoTen,
napoBasi TypOHHA, KOHIEHcaTop, AnekTporeneparop). Llukn Penkuna (¢ mpommeperpeBom u 0e3),
uuki bpaltona-Penkuna..

2. Moovnw 3nepzemuueckue komavt. Pazoen 2

2.1. ITapoBoii koten. OcoOEHHOCTH KOHCTPYKIIMH, OCHOBHBIC OMpe/ieieHus. [ 'a30B03 1y ITHBII
tpakT (I'BT) napoBoro kotia

O0630p pa3BUTHS MAPOBBIX KOTIOB. IIpocTedmuii KOTEN ¢ KOJOCHHUKOBOM PEIIETKOM, KOTJIbI
JIBIMOTapHBIE M BOAOTpYOHBIE. MexaHu3anusi TOTOK, TMOsBJICHHE meperpeBa mapa. [lepexon Ha
dakenpHOEe cCxuranve TomauBa. CucreMbl eauHMIl W pabouee naBieHue. KoHCTpyKius
COBpEeMEHHOro ©OapabaHHOTO KOTJIa. Buapl mNOBEpXHOCTEH HarpeBa, WX KOHCTPYKTHBHBIC
XapaKTePUCTUKU. ['a30BO3YIIHBIN TPAKT KOTJA, TATOAYThEBbIE MAILIUHBL..

3. Mooynw snepcemuyeckue komavl. Pasoen 3

3.1. Knaccugukanus mapoBsix KoTinoB. Bogonaposoii Tpakt (BIIT) KOTIOB pa3IMyHBIX THIIOB.
Crynenuaroe ucrapeHue

BonomnapoBoii TpakT, TUIIBI TAPOBBIX KOTJIOB 110 BUAY JBM)KEHHs padodeli cpenbl. KoHCTpyKIms
TOTIOYHBIX 9KpaHOB (0apaOaHHBIX M NPSAMOTOYHBIX KOTJIOB). BomomapoBoii TpakTt GapabanHOTO
KOTJIa C €CTECTBEHHOHW IMpKysauueid. KoHTyp ecrecTBeHHOW LUpKyIsuu OapaOaHHOTO KOTIa.
BomonapoBoii TpakT 0apabaHHOTO KOTJa C MPUHYIWTEILHON HUpKyJsuuen. BogomapoBoil Tpakt
npsamotouyHoro kotina CKJ/I. Ilepexon mpumeceidl M3 BOABI B HACHIIEHHBIH map, KO3(QQUIMEHT
pacnipenenenus. CTyneHuaToe HCIapeHue. .

4. Mooyas snepeemuyeckue komavl. Pazoen 4

4.1. KorenpHas yctaHoBka. [10Ar0TOBKA TOTUIMB K CKUTAHUIO. DHEPTETHUECKUE TOTUIUBA U UX
XapaKTePUCTUKU

KorenpHas ycTtaHoBKa, OCHOBHOE 0OopymoBanue. [1oroToBka TOTUIMB K COKHTAHUIO, CXEMBI U
obopynoBanue. CocTaB TOIUIMB, pacueTHbIE MAacCChl, TOPIOYME SJIEMEHTHI. Temnora cropaHus
TorutnBa. TeXHUUecKre XapaKTePUCTUKH 110 BUJIaM TOTLIUB..

5. Mooynw snepeemuueckue komavl. Pazoen 5

5.1. Tono4Hble KaMepbl MAPOBBIX KOTIOB. OMOPHBIE TEMIIEPATYPHI TA30BOI0 TPAKTA KOTJIA.
KoHcTpyKkius TONOK AJist pa3HbIX BUOB TOILJIUB

Tomounble Kamepsl Juisi  (aKeTbHOTO CXKUTAHHWS TOIUIMBA W WX  XapaKTePUCTUKH
(reoMeTpUYECKHE W TEIJIOBBIE). TEeIUIoBbIE HAMPsHKEHUST 00beMa M CEUeHUsS TOMKH. TeMreparypbl
razoB B TONKe, aauabaTHas Temmeparypa. BpiOop Temmeparypsl Ta30B Ha BBIXOJAEC W3 TOIKH.
KomMnoHoBka noBepxHocTel HarpeBa Kotia. KOHCTpyKIMS TOIMOK JJisl Pa3IMYHbIX BUJOB TOIUIMB.
Opranuzanus TBEpAOro U KUJIKOTO NUIAKOYIAJICHUSL. .

6. Mooyab suepeemuueckue komavl. Pasoen 6
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6.1. [IpoxykTsl cropanus TOIIMB. MeToMKa TEMIOBBIX pacyeTOB IOBEPXHOCTEN Harpesa
KoTJIa. ['Openku I CKUraHus TOIIMBa

CocTaB MPOJIYKTOB CrOpaHusi, TEOPETUIECKHEe OOBEMBI Ta30B U BO3/yXa, M30BITKA BO3AyXa B
ra3oBoM Tpakre. Pacuer 00beMOB ra3oB U Bo3Jyxa. MeToauKa TEIUIOBBIX PACYETOB [TOBEPXHOCTEN
HarpeBa Komia. PaauanmoHHBI M KOHBEKTHUBHBIH TEIIOOOMEH, ompenesneHne Kod(h(UIIUEHTOB
TEIUIOOTAAa4YM M TeIulonepenadu. I'openku [uisl CKUraHus TOIIMB. BUXpeBbIE M IPSIMOTOYHBIE
TOpEJIKH, UX pa3MEIEHUE Ha CTEHAaX TONKU. ['a3omMa3yTHas ropeka..

7. Mooynw snepeemuyeckue komanl. Pazoen 7

7.1. Ternosoii 6ananc kotna, KITJ{ koTna, TerioBsle moTepyu npu padboTe napoBOro KOTia

TemoBoil 6anmaHC KOTJIA, ONpEIENICHHUE IOJE3HOr0 TEIUIOBOCIPHUATHS U pacxoja TOIUIMBA.
Pacuerst KIIJ] koTina metogamu mpssMoro u obpaTHoro 6amaHcoB. TemioBeie MOTEpU MpU padoTe
KOTJIa ¥ X aHaJu3..

8. Mooyiw snepzemuyeckue komavl. Pazoen 8

8.1. Kapkac u o6MypoBKa KOTJIa
Kapkac u odmypoBka kotia. Buasl kapkacoB (CaMOCTOSITENIbHBIA M COBMEIICHHBIN ), 3JIEMEHTHI
kapkaca. OOMypoBKa U TEIUIOBask U30JISIIMs (HaKapKacHasi U HATpyOHas)..

9. Mooyib snepzemuyeckue komavl. Pazoen 9

9.1. [Ipotieccel ¢ Ta30BOM CTOPOHBI MIOBEPXHOCTEH HarpeBa

[Ipouecchl ¢ ra30BOM CTOPOHBI MOBEPXHOCTEN HarpeBa. lllnakoBaHue, 30JI0BbIE 3arps3HEHHS,
abpasuBHBIA U3HOC TPYO. BhicOKOTEMIEpaTypHas KOppo3usl MeTalia (SKpaHHBIX TPYO U MAKeTOB
naporneperpesareineit). HuskoremmneparypHast KOppo3usi..

10. Mooyas cucmemul menaocrabcenus. Pazoen 1

10.1. Tepmunsl u onpenenenus. JHepreTudeckas 3pPeKTUBHOCTD LIEHTPATU30BAHHOTO
TEIIOCHA0-KEHUS U TEeTUI0(UKAILIIH

CucreMbl TeIJIOCHAOXEHUS: LIEHTPAJM30BaHHBbIE, JE€LEHTPaIN30BaHHbIE, aBTOHOMHBIE,
uHauBuAyaneHele. Mx osnementsl. Temnmodukanusa. JIOCTOMHCTBA, HEAOCTAaTKH, 001aCTh
npuMeHeHus. OrnpeneiaeHre 5KOHOMHUHM TOIIMBA IIPU COBMECTHOW BbIpaOOTKE TEIUIOTHI U
AJIEKTPO’HEPTUU T10 CPABHEHHUIO C DPA3JENbHOM. YTPOIIEHHBIH METOJ OIpeJesieHHs] BbhIPaOOTKU
AIIEKTPOIHEPTUU TEMJIOPUKAIIMOHHBIM U KOHJEHCALIMOHHBIM croco0aMu M pacxoja TOIJIMBA Ha
TOLI..

11. Mooyab cucmemul mennocrnabacenus. Pazoen 2

11.1. TenmoBoe moTpedieHne

Metoasl onpezeneHus pacd€THBIX W TEKYIIUX YacOBBIX M TOAOBBIX PAacXo0/IOB TEIUIOTHI Ha
OTOIJICHHE, BEHTWISALUIO U Topsiuee BoJOcCHaOkeHHe. YacoBble M TOAOBBIE I'paduKHU pacxoja
TEIUIOTHI KWIbIMU pailoHamu. YacoBoil u rogoBoit koagduirents! termnoduxanuu. [Tonstue o0
ONTUMAJILHOM 4acOBOM K03 uiimenTe Tenaopukanum. .

12. Mooyab cucmemul menaocnabcenus. Pasoen 3

12.1. Cucremsbl TEILIOCHAOXKEHUSA U UX DJIEMEHTHI
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BOI[HHBIG U TAapOBLIC, OTKPLITLIC W 3aKPLITLIC CUCTCMBIL TermiocHa0xeHuss. CXeMbI TEIJIOBBIX
CeTeH M TEIJIOBEIX IMYHKTOB B OTKPBITBIX MU 3aKPBITEIX BOAAHBIX CUCTEMAX..

13. Mooyas cucmemul mennocnabxcenus. Pazoen 4

13.1. Pexxumbl peryimpoBaHus TEIIOBOW Harpy3Ku

MeToap! U CTYNEHH PEryJIMpPOBaHUsS TEIUIOBOW HArpy3ku. JlocToMHCTBA, HEJOCTATKU U 0071acTh
NPUMEHEHHUS Pa3jIMYHbIX METOJOB LIEHTPAJIBHOIO PEryIupoBaHUsl TEIUIOBOM Harpysku. ['paduxu
TEMIIEpaTyp M PACXOAOB TEILUIOHOCHUTEN IIPU LEHTPAJIbHOM PpEryJUpOBAaHUU OJHOPOJHOM H
Pa3HOPOAHON TEIJIOBOM HArPY3KH B 3aKPBITHIX U OTKPBITHIX BOASIHBIX CUCTEMAaxX TEIJIOCHAOKEHHUS.
CoderaHne LEHTPAJIBHOIO, TIPYIIIOBOTO, MECTHOTO W HWHIMBUAYAJIBHOIO pETYJIHPOBAHUS B
CUCTeMax MOTpeOJeHUs  TEIUIOThl. DHEPreTUYeCKUd U SKOHOMHYECKHH  3ddekr or
COBEpILICHCTBOBAHUS  PEryJIMPOBAHUS  TEIUIOBOM  HArpy3ku. YU€T  pacxoJa  TEIUIOTHI
TEIUIONOTPEOIAIOIMMU YCTAHOBKAMH, €r0 POJb B TMOBBIMIEHUU SPPEKTUBHOCTH MOTpPeOIICHUS
TEIJIOTBHL..

14. Mooyas cucmemul menaocraboicenus. Pazoen 5

14.1. 'mapaBnuyeckuil pacy€T U TUIPABINYECKUN PEKUM BOJSHBIX TEIUIOBBIX CETEH

3ana4yd, OCHOBHBIE YPABHEHMSI U IIOCIIEJOBATEIBHOCTh THMAPABIMYECKOIO pacd€ra BOISHOU
TEIUIOBOM ceTu. PacmpeneneHue naBilieHUMs M HAmopa TEIUIOHOCHTENS IO JUIMHE CETH.
['mapaBiavueckue XapaKTepUCTUKU 3JIEMEHTOB CHUCTEM TEIJIOCHAOXKEeHMs M MX COYeTaHMH.
['unpaBnuueckass XapakTEpUCTUKAa BOJASHOM cucTeMbl TemiocHaOxeHus. [Ibesomerpuueckuii
rpaduK BOJSHON TeIruioBoW ceTu. TpeGoBaHUs K paclpelleIeHUI0 Halopa U JaBJeHUs MO JUIMHE
TEIJIOBOM CETH B CTATMYECKOM M JMHAMUYECKOM pexuMax. ['mapaBiIMuecKuil peXuM BOJISHBIX
3aKpBITBIX U OTKPBITBIX CUCTEM TEIJIOCHAOKEHHUsI ¢ HACOCHBIMU M JIPOCCEIBHBIMU CTaHIMSMU.
I'mppaBinyeckas yCTOMYMBOCTD BOJSHBIX TEIUIOBBIX CETEH. .

15. Mooyab cucmemul menaocnabacenus. Pasoen 6

15.1. ITpoknaaxy 1 KOHCTPYKIIMU TEIUIOBBIX CeTeil. DJIeMEHThI TEIUIOBbIX CETeH

HamzemHas u moj3eMHass KaHaibHasg U OeckaHajdbHas MpPOKJIaJKa TEMJIONpPOBOJIOB,
M30JISIIMOHHBIE KOHCTPYKIMU. TemmneparypHble Aeopmalnyy TEIIONpOBOIOB, UX KOMIIEHCAIUS.
HemnoasuxHbie ¥ MOABWKHBIE ONOPBI. 110BpeX1a€MOCTh TEIIOBBIX CETEN: MOKA3aTEeNH, IIPUYUHBI,
OCHOBHBIE ITYTH €€ CHUKCHHUS. .

16. Mooyab cucmemul menaocnabcenus. Pasoen 7

16.1. TernyoBkie MOTEPH YEPE3 U3OJIALMIO TETUIOBBIX CETEH

Metoa pacuéra TEIUIOBBIX MOTEPh Yepe3 M3O0JIALMIO TEIJIOBBIX CETe HAaA3€MHOMW, MOJ3EMHOU
KaHAJIBHOW M OeCKaHAJIbHOW MPOKIAToK. Meton pacuéra OXJaxACHHUS TEIUIOHOCHTENS MPH €ro
TEYCHHUH B TPYOOIIPOBOJIE. .

3.3. TeMbl NIPaAKTHYECKUX 3aHATHI
1. Ilepexon mpuMeceii U3 BOJIbI B HACHIIIEHHBIN Tap, KOG UIIMEHT pacipeaeIeHHUs.
CrynenuaToe ucmapenue (2 gaca);
2. IToaroToBKa TOIUIMB K CXKMTAaHHUIO. DHEPreTUUECKHe TOIIMBA U UX XapaKTePUCTUKHU (2
yaca);
3. TernunoBoii 6ananc kotna, KI1/] kotna, TenoBble motepu mnpu padore mapoBoro kKotia (3
yaca);
4. KoHCTpYKIIMS TOMOK JUIS Pa3InYHbIX BUAOB TOIUIMB. Opranuzaius TBEpA0ro U KHUIKOTO
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nutakoynanenus (3 gaca);

5. Topenku Ui cxUTaHus TOITUB. BuxpeBble U MPsIMOTOYHBIE TOPENIKH, UX pa3MellleHue Ha
CTEHaxX TOIKH (2 Jaca);

6. Pacuér TemnepaTypHbIX rpadUKOB U PACX0JI0B TEIJIOHOCUTENIEH B BOJSHBIX 3aKPBITHIX U
OTKPBITBIX CHCTEMax TeIIocHa0xeHus (4 gaca);

7. Onpenenenre pacy€THBIX U TEKYIIUX YaCOBBIX M F'OJIOBBIX PACXOJIOB TEIJIOTHI HA
OTOIUIEHHE, BEHTWIALIMIO U TOpsiuee BOJOCHAOKEHUE C IPUMEHEHUEM JEHCTBYIOIINX
HOPMATHBHBIX TJOKYMEHTOB (2 4aca);

8. Pacuér pexxnMoB (yHKIIMOHHUPOBAHUS TETIIO(YUKAMOHHBIX YCTaHOBOK TOL] B BOJSHBIX
cucTeMax TeruiocHa0xeHus (2 yaca);

9. Onpenenenue AMAMETPOB TPYOOIIPOBOJIOB M MPOITYCKHOMN CIIOCOOHOCTH y4aCTKOB
TEIUIOBBIX ceTeil. Pacu€T ruapaBanueckoro peskuMa BOISHBIX TEIJIOBBIX CETEH ¢ HACOCHBIMU
U JPOCCEIbHBIMU CTaHIUSAMU (2 yaca);

10. Onpenenenue TEIIOBBIX MOTEPh YEPe3 U3OJSAIHUIO TEIIONPOBOIOB PA3HBIX TUIIOB
NPOKJIAJIKU C PA3IMYHBIMH U30JIALMOHHBIMUA KOHCTPYKIUSMH; PAcUET CHIDKEHUS
TEMIEPaTyphl TEIJIOHOCUTEISI B BOASIHBIX TEIJIOBBIX CeTsAX. Pacu€T TerioBbIX MoTeph
Y4acTKOB TPYOOIIPOBOOB TEIUIOBBIX CETEH C MCIIOJIb30BAHNEM HOPMATUBHBIX JIOKYMEHTOB (4
Jaca),

11. KonTyp ecTecTBeHHON IUPKYISAIMH OapabaHHOTo KOTINa (2 yaca).;

12. Pacuét snepreruyeckoro 3 dexra TernoPpuKaniuy 1 SHeprocoOeperaumx MepornpHusITHiA
B TEIUIO(UKALMOHHBIX cucTeMax. OLeHOuHbIe pacuéThl U3MEHEHUs pacxoja TormuBa Ha TOL]
[IPU U3MEHEHUU PEKMMOB pabOThI CUCTEMBI TEIUIOCHAOXeHus (4 Jaca).;

13. IIpou3BOACTBO 3MEKTpUUECKOM U TerioBoi sHeprun Ha TOC. OcHOBHOE 000pyI0BaHUE
T3C (2 yaca).

3.4. Tembl 1a60paTOPHBIX padoT

1. Usyuenue obopynoBanus TOL] MOU: aneMeHTOB TEMI0BOM CXeMbI; TapoBOTro Kotia bM-
35P®, ero KOHCTPYKIIMH, KOMITOHOBKH IIOBEPXHOCTEH Harpena, TOIMJIMBHOIO TPaKTa,
BO3IYIIHOTO TPAKTa, TPAKTa YXOISAIIMX Ta30B, BOAONAPOBOTO TPAKTA M CXEMBI CTYIIEHUATOTO
ucnapenus (10 gacos);

2. Onpenenenne KIIJ] kotiia BM-35P® u ouieHka TemoBoCHpusTUi TOBEPXHOCTEH HarpeBa
(6 gaco).

3.5 KoncyabTanuu

agbrwbnE

~N o

Ayoumopuvie KoOHCYIbmauuy no Kkypcogomy npoekmy/pabome (KIIP)

Omnpenenenne pacxoa TOIIMBA

TenuoBsle pacyeTbl NOBEPXHOCTEN HArpeBa KOTEJIBHOIO arperara

Omnpenenenue KII/I kotna

[TocTpoenue muana paifoHa TEIIIOCHAOKEHHS

OmnpeneneHre TEIUIOBBIX HArpy30K U MOCTpOEHUE rpaduka TEMI0BOM HAIITPY3KU JKUJIOTO
paiioHa

W3yuenne cxeMbl MPUHLIUIHAILHONW CXEMbl CHCTEMBI TETNIOCHAOKEHHS

Pacuér u noctpoeHue TemrnepaTypHbIX U pacXOJHBIX TpaprKOB

I'mapaBnuueckuil pacuéT corylacHO IUIaHa paioHa TerIoCHaOXKEeHHUs W MOCTPOCHHE
MbE30METPUUECKOTO0 rpaduka

PacuéTsl TEMIOBBIX MOTEPH OT TPYOOIIPOBOJIOB TEILJIOBOM CETH Uepe3 TEIUIOBYIO U30JIALIHIO
" CTEXHOJIOTUYCCKUMHU YTCUKAMU TCINIOHOCUTEIIA
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3.6 TemaTuka KypcOBBIX NPOEKTOB/KYPCOBBIX padoT

5 Cemectp

Kypcosas pabora (KP)

Tembr:

- Onpenenenue KIIJ[ koTna, pacxoa TOIIMBA, TEIJIOBbIE pacyeThl IOBEPXHOCTEN HarpeBa
KOTEJILHOTO arperaTa / pacueTsl K TermiocHa0KeHHUI0 KUIOTo paiioHa ropoaa oT TOL]

- OdopmiieHue pacyeTHO-TIOSICHUTEIBHOMN 3aUCKU

- [loaroroBka rpaduueckoro marepuana u TabIUIL

I'paduk BbINOJTHEHNS] KYPCOBOIO IMPOEKTA

Henena

1-14 |15 16 3aueTHan

Pa3nen
KYpPCOBOTO
MIPOCKTA

1 2 3 3armura
KYpPCOBOTO
MIPOCKTA

O6bem
paznena, %

60 20 20 -

BrimonenHbIi
00BeM
HapacTarouuM
uroromM, %

60 80 100 -

Howmep paznena

Paznen KYpPCOBOI'O ITPOCKTA

1

Omnpenenenne KII/] koTia, pacxoaa TOIIIMBA, TEIJIOBBIE PACUEThHI
MOBEPXHOCTEN HarpeBa KOTEIbHOro arperaTa / pacueTsl K TernocHa0KeHn o
YKUJIOTO parioHa ropoja ot TOL]

Odopmienne pacyeTHO-MOSICHUTEIILHON 3aIHCKU

[TonroroBka rpaduyeckoro Marepuana 1 TaOJIHIl
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3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEeHIIU

3arIaHupPOBAHHbIE Howmep paznena nucuuminssl (B coorBeTcTBuH ¢ 11.3.1) OueHo4HOE CpeaCcTBO
pe3yNbTaThl 00YYCHUS 110 Kostbl 112|3|4(5/6|7,8]9|10(11 12|13 14|15 16 (THIT 1 HANMEHOBAHUE)
JUCLUIIIINHE
WHUKATOPOB
(B COOTBETCTBUU C
paznesnom 1)
3HaTh:
Marepuaibl, IPUMEHsIEMbIE JlaboparopHnas pabota/3amura
B KOTJIOCTPOEHUH, UX nabopaTopHoi paboTsl «M3yuenue
KJIacCU(PUKAILIHIO, obopynoBanusa TOL MOU:
MapKHUPOBKY, TEXHUYECKUE AJIEMEHTOB TEIJIOBOU CXEMBI;
XapaKTEPUCTUKU U 00J1acTH napoBoro kotia bM-35P®, ero
MIPUMEHEHUS N-1nk-2 + |+ + |+ KOHCTPYKIINH, KOMIIOHOBKH
IIOBEPXHOCTEN Harpesa,
TOIUIMBHOT'O TPAKTa, BO3AYIIHOIO
TpaKTa, TPaKTa yXOASAIINX Ira3oB,
BOJIONIAPOBOI'0 TPAKTA U CXEMBbI
CTYNEHYATOr0 UCTIAPEHUS
COBpEMEHHBIE JlaboparopHnas pabota/3amura
KOHCTPYKIIMU U nabopatopHoit pabotsl «M3yueHue
KOMITOHOBKH TTapOBBIX obopynoBanus TOL MOU:
KOTJIOB M KOTEJIbHBIX AJIEMEHTOB TEIJIOBOM CXEMBI;
YCTaHOBOK napoBoro kotia bM-35P®, ero
N-1nk-2 S T e + KOHCTPYKIMH, KOMIIOHOBKH
ITOBEPXHOCTEH Harpesa,
TOIUIMBHOTO TPAaKTa, BO3YIIHOTI'O
TpaKTa, TpaKkTa yXOASAIINX ra30B,
BOJIONIAPOBOI0 TPAKTa U CXEMBI
CTYNEHYAaTOr0 UCHAPEHUs»
METO/bI OTPEIETICHUS TectupoBanue/Tect «MeToabt
TETJIOBBIX HATPY30K V-1 + 14 oTpezieNIeHus TEIIOBBIX HArpy30K»
OTOIJICHUS1, BEHTUJISILIUY,
TOpsTYEro BOJOCHAOKESHUSI
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OCHOBBI TEXHOJIOTHYECKHX
MPOLIECCOB MPH

JlaGopaTtopHnas pabora/3amura
nabopaTtopHOi paboThI

AKCIUTyaTaluy MapoOBbIX N-1nk-2 «Omnpenenenue KII/[ koria BM-

KOTJIOB 35P® u oneHKa TEMIOBOCIIPUATHI
MOBEPXHOCTEH HarpeBay

YCIJIOBUS HAJIE)KHOM U Otuer/3amuTa pacueTHOTO

SKOHOMUYHOU 3ananus «Pacuer TonoyHon

SKCILTyaTaluu N-1nk-2 KaMephbl IapOBOT0 KOTJIa»

SHEPreTHYECKHUX MapOBBIX

KOTJIOB

Ymern:

PacCUUTHIBATH PEKHMBI Konrponsnas padora/KonrponbHas

LEHTPAJIBHOTO, TPYIIIOBOTO pabota «Cucremsl

U MECTHOI'O TEIJIOCHA0XKEHUS»

pEryJIupoBaHUs

Pa3HOPOIHOM TEIIOBOM N-1nk-2

Harpy3Kd B BOASTHBIX

cCUCTEMax

LEHTPAJIN30BaHHOT O

TEIJI0CHA0XKEHUS

OIpEeJIeNIATh TETJIOBbIE Konrtponsnas padora/KoHtponabHas

norepu B TeIoBbIX ceTax | MJ-1nk-2 pabota «Cucremsl
TEIIOCHA0KEHUS»

BBITIOTTHSATh Konrtponsnas padora/KoHtponabHas

TUAPABINYECKHUE PACUETHI pabota «Cucremsl

U pa3pabaThiBaTh N-1nk-2 TEIIOCHAOKEHU S

TUAPABINYECKUMN PEXKUM

BOJISIHBIX TEIJIOBBIX CeTei

paccuuThHIBaTh KonTponbnas padora/KonTponbHas

notpelieHue Tera pabota «Cucremsl

paiionom terutocHaOxkenust | MJI-1nk-2 TETIOCHAOKEHUS

Y pacxosl TOIJIMBA Ha
TOIl u B KOTETBbHBIX
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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 peanuzaruu: [lncemennas padota
1. KonTponbras pabota «CucreMsl TerocHadxenus» (KontponpHas padbora)
2. Tect «MeTobI ONIpeCIICHHs TETUIOBBIX Harpy3o0k» (TectupoBaHue)

Dopma peanuzanuu: YcrHas popma
1. 3ammTa maboparopHoi padbothl «M3yuenue obopynoBanus TOL] MOU: anmeMeHTOB
TEIUIOBOM CXeMbI; MapoBoro kotia bM-35P®, ero koHCTpyKIMH, KOMIIOHOBKH IIOBEPXHOCTEN
Harpesa, TOIUIMBHOTO TPAaKTa, BO3AYIIHOTO TPaKTa, TPAKTa YXOSAIINX Ia30B, BOJAOMNAPOBOTO
TpaKTa U CXEMbI CTyIeH4YaToro ucnapenus» (Jlaboparopnas pabora)
2. 3amuTa nabopatopHoii pabotsl «Onpenenenue KIIJI kotina BM-35P® u onenka
TEIUIOBOCIIPUATHN TTOBepXHOCTEH HarpeBa» (JIlaboparopHas pabota)
3. 3amuTa pacueTHoro 3afanus «Pacder TOnoyHoN KaMepsl TapoBoro koraay (OT4uer)

bamibHO-pedTUHIOBasA CTPYKTYpa AUCLUILINHBI SABISETCS NPUIOKEHUEM A.
bamibHO-pedTHHTOBas CTPYKTYpa KypCcOBOi pabOThI ABIsIETCS MpUIIoKeHUeEM b.

4.2 IIlpome:KyTOYHAS aTTeCTALMS 110 JUCHUIIMHE
Ixzamen (Cemecmp No5)

Kypcosas paboma (KP) (Cemecmp No5)

B numioM BBICTaBIsS€TCS OILIEHKA 3a 5 CEMECTD.

IIpumeuanue: OrieHOYHBIE MaTEpUAbI IO AUCHUILIMHE MPUBEIEHBI B (DOH/IE OLIEHOYHBIX
matepuanos OITOII.

5. YYEBHO-METOANYECKOE OBECHHEYHEHUE JUCLHUIIJINHBI

5.1 ITeyaTHbIE U IJIEKTPOHHbIE H3IAHNS

1. JIunos, FO. M. KorenbHble YCTaHOBKHU M MapOTreHEPaTOphl : Y UeOHUK sl By30B 110
cneunanbHocTu: 1005 - TernoBeie u anexTpudeckue craniuu / FO. M. JIunos, FO. M. TpeTbsikos .
— Vbkenck : PX]J, 2003 . — 592 c. — (Hayku o 3emie) . - ISBN 5-939722-27-X .;

2. TeruioBbIe CXEMBI U TeIIOdHEpreTudeckoe obopynoanue T MOU : YueGHOE mocobue mo
kypey "TOC u ADC" no cneunansHoctsam 100100,100200,100500,100600 / b. B. boromomnos, B.
J. Bypos, A. B. Knesuos, u n1p., Mock. suepr. ua-t (MOU TV) ; Pen. JI. A. ®enopoBuy . — M. :
N3n-so MDU, 2001 . — 80 c. - ISBN 5-7046-0733-0 .
http://elib.mpei.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentl
d=4316;

3. UcnpiTanus o6opynoBanus kotesnpHoro otaeneHus TOL MOU : JlabopaTopHblii IPaKTUKYM.
VYyeOHoe nocobue no kypey "KoTrenbHble yCTaHOBKU U TapOTreHepaTopbl” Uil HallpaBJIeHUS
"Temnosunepreruka" / FO. M. Jlunos, 0. ®@. Camotiinos, FO. M. Tpetsskos, O. K. CmuproB, Mock.
snrepr. uH-T (MOU TY) . — M. : Uzn-Bo MDU, 2000 . — 80 c. - ISBN 5-7046-0488-9 : 5.00 .;
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4. JIunos, 0. M. TemnoBoii pacueT nmapoBoro Kotia : yuedHoe nmocobdue st By3os / FO. M. JIlunos .
— Mxenck : PX]1, 2001 . — 176 c. — (Hayku o 3emnie) . - ISBN 5-939720-46-3 .;

5. JIunos, FO. M. Pacuer Tomo4Ho# KaMepbl MapoBOro KOTJIA : METOANYECKOE MTOCOOHE K
pacueTHOMY 3a7aHuIo 1o Kypey "KoTenbHble YCTaHOBKM U TapOTeHepaTopbl” M0 HANpaBICHUIO
"Ternosnepreruka u terotexuuka" / FO. M. Jlunos, C. A. Cemun, Har. uccnen. ya-t "MOU" . —
M. : U3parensckmii jom MOU, 2012 . — 16 c.
http://elib.mpei.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentl
d=4434;

6. Anexcannpos, A. A. Tabauip! Ter10(U3NIECKUX CBONHCTB BOBI U BOASHOTO napa. CrpaBOYHUK
: Pex. I'oc. cimyx060# ctangapTHbIX cipaBouHbiX qaHHbIX ['CCCJ] P-776-98 / A. A. Anekcanapos,
b. A. T'puropseB . — 2-e u3n., crep . — M. : U3n-Bo MOU, 2006 . — 168 c. - K 100-netuto co mus
poxxnenust M.II. Bykanosuua . - ISBN 5-903072-43-7 .;

7. Cokonos, E. . Terodukaiys u TEIIOBbIE CETH : y4eOHUK JJIS BYy30B 110 HAIIPABICHUIO
"Ternosnepreruka" / E. 5. Cokonos . — 9-e uzn., crep . — M. : U3marensckuit jom MOU, 2009 . —
472 c. - ISBN 978-5-383-00337-4 .
http://elib.mpei.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentl
d=5312;

8. N3BekoB, A. B. TemocHabxenue xuinoro paiiona ropoja ot TOL] : meToauueckoe mocobue K
pacdeTHOMY 3aaHuIO0 110 Kypcy "OCHOBBI IEHTPATM30BAHHOTO TEIUIOCHA0KECHHS" TI0 HAITPABIICHUIO
"Temnoanepreruka" / A. B. U3Bekos, C. A. Cemun, Mock. suepr. uH-t (MOU TY) . — M. :
Uznarensckuii tom MOU, 2010 . — 56 c.
http://elib.mpei.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentl
d=2145;

9. U3Bekos, A. B. DHeprocHabxeHre ropoIoB U MPOMBIIICHHBIX TPEIIPUITUN : ydeOHOE
nocooOwue 1o Kypcy "DHeprocHabxeHue" o HampasiieHUto "DnekTpodHepretuka” / A. B. N3Bekos,
®. A. TlomuBoaa, Mock. suepr. un-T (MOU TY) . — M. : U3narensckuii mom MOU, 2009 . — 144 c.
- ISBN 978-5-383-00074-8 .
http://elib.mpei.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentl
d=293;

10. Coxomnos E.f.- "Termnodukanus u Terossie cetu'", Mznatensctso: "MOU", Mocksa, 2017
https://www.studentlibrary.ru/book/ISBN9785383011669.html;

11. b. B. fIxoBnes- "[loBblenue 3¢)(heKTUBHOCTH CUCTEM TEIUIOPHUKAILIMU U TEIUIOCHA0KEHUS ",
NznarensctBo: "HoBocTH TemnocHadxenus", Mocksa, 2008 - (448 c.)
https://biblioclub.ru/index.php?page=book&id=56217;

12. JI. A. Menentnes- "Temnodukarus”, U3garensctBo: "U3n-so Akaa. nayk CCCP", Mockaga,
Jlenunrpan, 1944 - (247 c.)

https://biblioclub.ru/index.php?page=book&id=241678;

13. "100 neT TeropuKaUK U IEHTPATU30BAHHOMY TeIuIoCHa0eHuto B Poccun", M3naTenscTBo:
"HoBoctu TermocHadxenus", Mocksa, 2003 - (247 c.)
https://biblioclub.ru/index.php?page=book&id=56221.

5.2 JInnieH3M0HHOE M CBOOOHO pacnpocTpaHsieMoe MPOrpaMMHOe odecreyeHHe:
1. CHO "IIpomereit";

2. Office / Poccuiickuii makeT 0(UCHBIX IPOrpamm;

3. Windows / OniepanrionHasi cucrema cemeiictsa Linux;

4. Maiing BuneokongpepeHuuu.

5.3 UnTepHeT-pecypchbl, BKIWYast NpodeccuoHaIbHble 6a3bl JAHHBIX U HH(OPMAITMOHHO-
CIIPaBOYHbIE CHCTEMBI:

1. Hayunas 31ekTpoHHasi 6udamoreka - https://elibrary.ru/

2. ba3za nannbix Web of Science - http://webofscience.com/
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3. baza mannbIx Scopus - http://www.scopus.com
4. HaunoHabHasi JIeKTPOHHAs1 0ubmoTeka - https://rusneb.ru/

5. 9BC "KoncyabTanT ctyaenra' - http://www.studentlibrary.ru/

6. DaexTponnasi oudauoreka MOU (36 MDMN) - http://elib.mpei.ru/login.php

7. llopTan oTKpBITHIX TaHHBIX Poccuiickoii @exepanun - https://data.gov.ru

8. ba3a oTKpBITHIX JaHHBIX MUHHCTEPCTBA TPY/AAa U COUMATbHOM 3a1IUTHI PO -
https://rosmintrud.ru/opendata
9. ba3a oTKpBITHIX JaHHBIX MHHHCTEPCTBA IKOHOMHYECKOro pa3Butusi PO -

http://www.economy.gov.ru

10. ba3a oTKpbITHIX JaHHBbIX PochuumonunTopunra - http://www.fedsfm.ru/opendata
11. DnexTponHas oTkpbITas 0a3a naHHbIX ''Polpred.com O630p CMU" -

https://www.polpred.com

12. HauMoHAaJXbHBII MOPTAJI OHJIAKH 00yueHusi «OTKpbITOE 0O6pa3oBanue» - https://openedu.ru
13. OpunuanbHblid caiiT @e1epajTbHOr0 areHTCTBA M0 TEXHHYECKOMY PeryJupoOBaHUIO U

MmeTpoJioruu - http://protect.gost.ru/
14. OTkpbiTas ynuBepcuterckas nngpopmaunontas cucrema «POCCHSD -

https://uisrussia.msu.ru

6. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHUE JUCHUITJIMHBI

Tun nomeneHust Homep aynuropun, OcHaleHue
HAMMEHOBaHHe
Y4eOHble ayAUTOpUU IS K-120, MammHHBIN cepBep, KOHJAUIMOHEP
MPOBEACHUS JICKIMOHHBIX 3an MBI

3aHATHH U TEKYLICTO

KOHTPOJIS
VYyebHbIe ayAUTOPUU IJIS A-404, YaeOHas napra, CTOJI IpenojaaBaTess, CTy, 10CKa
MIPOBEICHUS aynuropus "A" MEJI0Basi, MyJbTUMEIUUHBINA TPOEKTOP,
MPaKTUYECKHUX 3aHATHH, JKpaH
KP u KII A-410, YueOnas rapra, CTOJI IPenoaaBarTess, CTyl, 10CKa
aynuropust "A" MEJIOBasI

VY4ebHble ayIUTOPUH IS
IPOBECHUS
1a00paTOPHBIX 3aHATHH

T-504, YuebHo-
HayyHas JlabopaTopus
«DKOJIOTHUs
YHEPTETHKIN)

CTOJI, CTYJI, IIKa(), KOMIIbIOTEPHAs CETh C
BbIX0ZIOM B IHTEpHET, KOJIOHKH,
MHOTO()YHKIIMOHAJIbHBIN LIEHTP, KOMIIBIOTEP
MIePCOHANIbHBIN, IPUHTEP, KOHAULIHMOHED

VY4ebHble ayIUTOPUH IS
IIPOBEICHUS
IIPOMEKYTOUHON
aTTecTaluuu

A-404, YueOnas
aynutopus "A"

napTa, CTOJI IpernoaaBaTess, CTyl, J0CKa
MEJIOBasi, MyJbTUMEIUUHBIN ITPOEKTOP,
JKpaH

ITomemenus aas
CaMOCTOSITENIbHOM pabOThI

HTB-303,
KommnsrorepHslii
YUTAJIbHBIN 321

CTOJI KOMITBIOTEPHBIN, CTYJI, CTOJ
MMMCHbMCHHBIHN, BEIIaIKa IS OJICKIEL,
KOMIIBIOTEPHAs CETh C BBIXOJOM B MIHTEpHET,
KOMIBIOTEP NEPCOHANBHBIN, TPUHTED,
KOHJIUIMOHED

ITomemenus s

T-509, Kabuner

pabouee MeCTO COTPYIHHKA, CTOJI, CTYII,

KOHCYJIbTUPOBAHUS 3aBEIYIOLLETO mkad 111 JOKyMEHTOB, TyMOa,
kadenpoit TOC KOMITBIOTEpHAs CETh C BBIXOAOM B MIHTEpHET,
MHOTO(YHKIIHOHATHHBIN IIEHTP, KOMITBIOTED
TePCOHAJIbHBIN
Ilomemenus mis T-507, Apxus, CTeIIaX Ui XpaHeHUsl KHUT, CTOJI, IIKad

XpaHeHus: 000py10BaHUS
U y4eOHOr0 MHBEHTapsI

oubnanoreka Kadenpsl
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

BHCpFCTI/I‘-ICCKI/IC KOTJIBI U CHCTEMBI TEIUIOCHAOKECHHUS

(Ha3BaHME AUCIMILIMHBI)

5 cemecTp

IlepeyeHb KOHTPOJIBLHBIX MEPONIPUSITHI TEKYIIIET0 KOHTPOJISI YCIE€BAEMOCTH MO THCIUILTHHE:
Tect «Metoabl onpeaeneHus TEIIOBBIX Harpy30k» (TectupoBanue)
3amuta naboparopaoii padotsl «M3ydenne obopynoanust TOL] MDOU: 371eMEHTOB TETIOBOMA
cxeMbl; mapoBoro kotiaa bM-35P®, ero KOHCTpyKIIMHU, KOMIIOHOBKHM TOBEPXHOCTEN HAarpeBa,
TOTUIMBHOTO TPAKTa, BO3AYIIHOTO TPAKTA, TPAKTA YXOISIINUX Ta30B, BOJONAPOBOTO TPAKTa U

CXEMBI cTyneH4aToro ucnapenus» (Jlaboparopuas padora)
3aimuTa pacueTHOro 3ajanus «Pacder TonoyHoi kaMmepsl napoBoro kotaa» (OTyer)
KonTponbhas pabota «Cucremsl TerocHadxenus» (KontpoiasHas pabora)
3amuta nadoparoproit padotsl «Omnpeneneane KI1J[ kotta BM-35P® u onenka
TEIJIOBOCTIPUSITHI IMMOBEPXHOCTEH HarpeBay (JIaboparopnas padoTa)

KM-1
KM-2

KM-3
KM-4
KM-5

Bujx npome:xyTo4HOI aTTecTalMu — JK3aMeH.

Nunexc KM- | KM- | KM- | KM- | KM-
Howep Pa3znen nucuuninHbl KM: L 2 3 4 >
pasjena Henens 6 8 12 15 16
KM:
1 Mopnynb sHEpreTueckue Komisl. Paznen 1
ITpon3BOACTBO INEKTPUUECKON U TEIIOBOM HEPTUN
11 +
Ha TOC. OcHoBHOe ob6opynoBanne TOC
2 Monyne sHEpreTrueckue Komisl. Pasznen 2
[TapoBoii koten. OCOOEHHOCTH KOHCTPYKIUH,
2.1 OCHOBHBIE OIpeaeseHus. ['a30BO31yIIIHBIN TPaKT + +
(I'BT) mapoBoro kotia
3 Mopyns sHEpreTuyeckue Kotibl. Paznen 3
Knaccugukarus napoBbix KoT0B. BogonapoBoii
3.1 TpakT (BIIT) xoTs10B pa3nuuHbix THNOB. CTyneHyaToe + + +
VCIIapEHUE
4 Monynb sHEpreTudeckue Kotisl. Paznen 4
KorenbHas ycranoBka. [lonroroBka Tommus K
4.1 C)KMTaHUI0. DHEPreTUYEeCKUe TOIUINBA U UX + +
XapaKTePUCTUKU
5 Mopyns sHEpreTuueckue Kotisl. Paznen 5
TomnouHble KaMePbI MAPOBBIX KOTIOB. ONOpHbIE
5.1 TEMIIepaTyphl Ta30BOro TpakTa KoTiia. KoHcTpyknus + +
TOIOK JUIsl PA3HBIX BUJOB TOIUIMB
6 Monyns 3HEpreTuyeckne Kotiasl. Paznen 6
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[TponykThl cropanus TOIIUB. MeToAMNKa TETTOBBIX

6.1 pacdeToB IIOBEPXHOCTEM Harpesa Koria. ['openku mis + +
C)KUT'aHUS TOIUIMBA
7 Monyinb 3HepreTudeckue Kotibl. Pazmen 7
71 Tennopoii 6ananc kotia, KITJ] kotna, TerioBbie +
' MOTEpH MpHU PabOTEe MapOBOTro KOTJIa
8 Mopnyinb 3HEpreTueckue Komisl. Paznen 8
8.1 Kapkac u oOMypoBKa KoTIIa +
9 Mopnyinb 3HEpreTuueckue Kotisl. Paznen 9
9.1 [Ipouecchl ¢ ra30BOM CTOPOHBI TOBEPXHOCTEN HArpeBa +
10 Monynb cuctemsl TeriocHadxenus. Paznen 1
TepMmuHbI U onpeseneHus. JHepreTHuecKas
10.1 | a¢pdpexTuBHOCTD HEHTPATUZOBAHHOTO TEILIOCHAO- +
KEHUS U TeII0(UKAIIH
11 Mopnynb cuctemsl TeriocHadxenus. Paznen 2
11.1 | TemoBoe motpebieHne +
12 Monynb cuctemsl TeriocHaOxenus. Paszgen 3
12.1 | CucteMsl TETIIOCHAOKEHHS U UX DIIEMEHTHI +
13 Mopnynb cuctemsl TeriocHadxenus. Paznen 4
13.1 | PexxuMbl perynupoBaHus TEIUIOBOW HATPY3KH +
14 Monyne cuctemsl TemnocHaOxeHus. Pazgen 5
141 I'uppaBinyeckuii pacy€T U rUAPABIMYECKUN PEKUM +
' BOJISTHBIX TETUIOBBIX CEeTeH
15 Monynb cuctemsl TemnocHabxenus. Pazaen 6
151 IIpoknanky M KOHCTPYKIIMH TEIUIOBBIX CETEH. +
' DJeMEeHTHI TeTJIOBBIX ceTel
16 Monynb cuctemsl TeruiocHabkenus. Paznen 7
16.1 | TeruoBble HOTEPU YEpe3 U3OIALMIO TEMIOBBIX CETEH +
Bec KM, %: 20 25 25 25
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IIpuioxenue b

BAJLJIbHO-PEUTUHIOBASI CTPYKTYPA
KYPCOBOI'O ITPOEKTA/PABOTHI 1O IUCIUAIIVIMHE

BHCpFCTI/I‘-ICCKI/IC KOTJIBI 1 CHCTEMBI TEIUIOCHAOKECHHUS

(Ha3BaHME AUCIMILIMHBI)

5 cemecTp

Hepeqenb KOHTPOJ/IbHBIX MEPOHPHﬂTI/Iﬁ TEKYIIEIr0 KOHTPOJAHA YCIIEBA€eMOCTH 110 KprOBOﬁ

padore:
KM-1

KM-2
KM-3

Omnpenenenne KIIJ xotiia, pacxoja TOIIMBa, TEIUIOBbIE pacueThl IOBEPXHOCTEN HarpeBa
KOTEJILHOTO arperata / pacueTsl K TermiocHa0XeHHUI0 )KUJI0ro paiioHa ropoja ot TOI]
OdopmiteHne pacueTHO-TIOSICHUTEIBHOMN 3aUCKU

[ToaroroBka rpaduyeckoro Mareprana 1 TalJuil

Buja npomexyTouHoii arrectanmu — 3amura KP.

Munexc KM- | KM- | KM-
Howep Pa3nen kypcoBoro mpoekta/KypcoBoit paboThl RM: L 2 3
pasjena o My p My p Henens 14 15 16
KM:
Omnpenenenne KIIJ] koTna, pacxoja TOIIHMBA, TEIUIOBbIE PACUETHI
1 MOBEPXHOCTEH HarpeBa KOTEIBHOTO arperara / pacueThl K +
TemocHaOX)eHUIO KUII0ro paitona ropoja ot TOL]
2 Odopmienne pacueTHO-MIOICHUTEIIBHON 3aIMHCKU +
3 [ToaroroBka rpaguyeckoro MaTepraia u TadIuIl +
Bec KM, %: | 60 20 20
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