MUHUCTEPCTBO HAVKHU U BBICILIET'O OBPA30BAHM S POCCUMCKOM ®EJEPALIMA

OEJIEPAJIBHOE I'OCYJAPCTBEHHOE BIOJUKETHOE
OBPA30OBATEJIbHOE YUPEXJIEHUE
BBICHIEI'O ObPA3OBAHUA

"BPATCKHNU 'OCYJIAPCTBEHHBIY1 YHUBEPCUTET"

, N YTBEPXJIAIO
AOKYMEHT MOAMUCAH .
SNEKTPOHHOW NOAMUCHIO [IpopexTop no yuebHOM padoTe
E.N.JTykoBHMKOBa
CepTudmkat: 025493C4E0B34808564BE6735EBB2702
B. :C n Ci
Doicrawrenen: o 16.01.2023 Ao 10.04.2024 05 nronA 2023 r.
. J

PABOYAS ITPOI'PAMMA JUCHUIIJIMHBI

b1.B.09.01 UcToYHUKH TenJI0CHAOKeHUS
3akperieHa 3a kKabeapoii  JHepreTuk

VYueOnsii ian  b130301 23 TITO.plx
Hanpasnenue: 13.03.01 TermmosnepreTrka u TEINIOTEXHUKA

KBamudukarms Bbakaaasp

dopma 0OydyeHuss ~ OYHAast
OO6mmas Tpy10€MKOCTh 73ET

Bunel koHTPOISL B ceMecTpax:
KouTponbsHas pabora 6, Dx3ameH 6

Pacnpeueﬂeﬂne YaCcoB JUCHMILJIMHBI IO CeEMECTPaM

CemecTtp
(<Kypc>.<CemecTtp Ha 6 (3.2)
Kypee>) Hroro
Henens 18
Bun 3ansaTuit vl | PO | v PII

Jlexuuu 36 |36 |36 |36
JlaGopatopHsie 36 |36 |36 |36
IIpakTuyeckue 54 |54 |54 |54
B tom uncne uHT. 24 124 |24 |24
B Tom uncne B hopme 90 {90 |90 |90
MIPaKT.MOArOTOBKH
HUroro ayn. 126 | 126 | 126 | 126
KoHnrakTHas paboTa 126 | 126 | 126 | 126
Cawm. pabora 90 {90 |90 |90
Hacel Ha KOHTPOJIb 36 |36 |36 |36
Hroro 252 1252|252 | 252
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[Iporpammy cocraBui(m):
0.m.H., npo., Encykos B.K.

PaGouas mporpamMma JUCIUTITHBI
HcToYyHUKM TEMJI0CHAOKEHUS
paspabotana B coorBercTBUH ¢ I'OC:

Gbez[epanLHLIﬁ Tocy,[[apCTBeHHHﬁ 06pa30BaTeJlLHBIfI CTaHAAPT BBICHICTO O6pa3OBaHI/ISI - 6aKaJIaBpI/IaT 1o

HanpasiieHuto noarotoBku 13.03.01 Temnosnepreruka u TeroTexHuka (nmpuka3z Munooprayku Poccun
ot 28.02.2018 r. Ne 143)

COCTaBJICHA HAa OCHOBAHUH y‘-IC6HOl"O I1J1aHa:

Hampasnenue: 13.03.01 Tennosnepreruka u TemIOTEXHUKA
YTBEPKACHHOI 0 IpUKa3oM pexropa ot 17.02.2023 Ne 72.

PaGouas nmporpamma oo0peHa Ha 3aceJaHuH Kadeapsl

JHepreTUKH

[Ipotokon ot 21 anpens 2023 r. Ne 10
Cpok aeiictBus mporpammsl: 2023-2027 yu.r.

3aB. xadenpoit bynaros 10.H.

[Ipencenarens MK®

crapmuii npenojasarens Jlatymkuna C.B. 24 anpens 2023 r. Ne09
OtBercTBeHHBbIN 32 peanuzanuio OITOIT bynaros 10.H.

JupexTop OubInoTeKn Cotnuk T.®.

Ne perucrparyn 37

(MeToIMYeCKU OTHEI)
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BuszupoBanue PII/] 1151 McriOSTHEHMSI B 0YepeTHOM y4eOHOM roay

[Ipencenarens MK®
2024 r.

Paboyas mporpaMMa mepecMoTpeHa, 00cykeHa 1 0100peHa st
ucnonHeHus B 2024-2025 yueOHOM roay Ha 3aceaHuu Kaheapsl

JHepreTuKku
Buecens! usmenenust/nononnenus (Ilpunoxenue )
[Iporokon ot 2024 1. Ne
3aB. kadenpoit
Buzuposanue PIIJ] 119 ucno/iHeHust B o4epeIHOM Y4eOHOM roay
IIpencenarens MK®

2025 .

Pabouas mporpaMma nepecMoTpeHa, 00CykaeHa u 0j00peHa s
ucnonHenus B 2025-2026 yueOHOM Toy Ha 3aceIaHui Kadeaphl

JHepreTuKu
Brecens! m3menenust/ nononaenns (I[lpunoxenue )
[Iporokom o 20251. Ne
3aB. xadenpoit
Busuposanue PIIJ] 11 ucno/sineHust B ouepeIHOM Y4eOHOM roay
IIpencenarens MK®

- 2026 1.

Pabouas mporpamma nepecMoTpeHa, 00CyXIeHa 1 ogo0peHa st
ucroaaenus B 2026-2027 yueOHOM roay Ha 3acefaHuu kadeapsl

JHePreTuKu
Brecens! m3meHenust/nononaenus ([Ipunoxenue )
[Iporokom o 2026 1. Ne
3aB. kadbeapoit
BuszupoBanue PII/] 1151 McriosTHEHMSI B 0YepeTHOM y4eOHOM roay
[Ipencenarens MK®

- 2027 .

Pabouas nporpamMmMa nepecMoTpena, oocysxaeHa u ono0pena asst

ucnoyHeHus B 2027-2028 y4eOHOM Toy Ha 3aceIaHuy Kaheapbl
JHepreTuKu

Brecenb! m3menenus/nononaenus (Ipunoxenne )

IIpoTokomor __ 2027 r. Ne
3aB. xadenpoi



1. HEJIX OCBOEHUS JUCIUITJINHBI

1.1 | Hatp obOyuaromemMycs HeOOXOIMMBIH 00beM 3HAHUH M0 Ha3HAYCHHUIO, CTPYKTYpE, KIIaCCH(HUKAIIIH H METOJIaM pacueTa
MCTOYHHUKOB I'eHEepalMy TeIula, HCIOJIb3YEMBIX B CHCTEMAaX TEIUIOCHA0XKEHHMS; H3yUEeHHE CTPYKTYPBI Pa3INYHbIX THUIIOB
HCTOYHHKOB TEIUIOTHI; PaCUeT TEXHUKO-3KOHOMHYECKHX IT0Ka3aTeNell TEINIONCTOYHUKOB B PA3IMYHBIX PEXHUMAX paboThI;
OCBOEHHE METOZIOB BEIOOPa OCHOBHOT'O M BCIIOMOTATEILHOTO 000PYJOBAHUS TEINIONCTOYHHKOB.

2. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OOII

uxa (pazgen) OOIT: b51.B.09.01

2.1 | TpeGoBaHusi K mpeaIBAPUTEIbHOIT TOATOTOBKE 00y4aIOIIErocs:

2.1.1 | HarueraTenu U TEIJIOBBIE IBUIaTEIN

2.1.2 | TermmomaccooOMeH

2.1.3 | Texnuueckast TepMOJMHAMHKA

2.2 | JMCUMILUTMHBI ¥ MPAKTHKH, IJIsl KOTOPbIX OCBOEHHE JAHHOM THCHUNIHHBI (MOIYJs) HEOGX0IUMO KaK
npealecTByomee:

2.2.1 | IloaroroBka K Mpoueaype 3alUThl U 3aIIKTa BHITYCKHON KBaTH()UKATHOHHON paboThI

2.2.2 | TlpousBoacTBeHHAs (MPEAAUTIIIOMHAs) PAKTHKA

2.2.3 | Okcrulyatanyst TEIUIOIHEPreTUYECKUX YCTAHOBOK U CUCTEM

3. KOMOETEHLIMHU OBYYAIOIIETOCSI, ®OPMHUPYEMBIE B PE3YJIbTATE OCBOEHUSI JUCLIUTLTUHBI
(MOZY.JIS)

IIK-1: I'oTOB K BHINOJHEHUIO THAPABINYECKHX PACYETOB, PACYETOB TEIIOBBIX CXeM CBHLIOOPOM 000PY/I0BAHMS U APMATYPbI
AJIsl IPOEKTHPOBAHUS TeXHOJIOTHYEeCKHMX pPellleH!ii KOTeIbHbIX, HEeHTPAJbHbIX TENJOBbIX IYHKTOB, MAJIbIX
TeMJI03JIeKTPOoleHTpaJIei

Wnpukarop 1 | [1K-1.2.Beibupaer obopymoBaHHE U apMaTypy AJIS IPOEKTUPOBAHUS TEXHOJIOTHIECKUX PEIICHUH KOTEIBHBIX.

IK-3: Cnoco0eH Kk BeIeHHI0 32JaHHOT0 pekuMa padoTsl odopyroBanusa TIC

Wunukartop 1 | MK-3.1. Cobnronaer 3amaHHBIN pexkuM padboTsl o6opymoBanus TOC.

B pesyibTare 0CBOCHHS JUCHUILUINHBI 00y4alOIIMiics 10/KEeH

3.1 | 3nars:

3.1.1 | TerIOBBIE CXEMBI KOTETBHBIX IS 3aKPBITHIX M OTKPHITHIX CHCTEM TEIUTOCHA0KEHHST; IIPEUMYIIIECTBA TEITO()HUKAIIHOHHOTO
peXHIMa.

3.2 | YmeTh:

3.2.1 | paccUUTHIBaTh PacXo[l TOIUIMBA B XapaKTEPHBIX PEKUMaX PabOTHI KOTEIBHOI; pacCUUTHIBATh MOKa3zaTeH 3G dekTHBHOCTH
pa6otst TOC.

3.3 | Bragern:

3.3.1 | MeToauKOM OTpeaeneHns pacxoa rnapa OT IIPOU3BOACTBEHHO — OTONUTENILHON KOTEJILHON; METOJAMH OLICHKH Pacxoza
mapa Ha TypOuHy.

4. CTPYKTYPA U COJAEP)KAHUE JUCLOUILIAHBI (MOIY.JIST)

Kon Bun HaumenoBanmue pasnesno u | Cemectp / | Yacos | Komneren- | Jluteparypa | Unre | lpumeuyanue
3aHATHS | 3aHATHSA TEM Kypc UK PAKT.
Paznen | Paspen 1. Knaccuduxanus
KOTEJbHBIX H 00J1aCTH X
NpUMeHeHUst
1.1 Jlex Krnaccugukamnust KOTeTbHBIX U 6 2 IIK-1 T1K-3 JI1.1 2 JICKIIUS —
00JacTi UX IPUMEHEHHUS JI1.2J12.1 Oecena [1K-
J12.2 1.2; IIK-3.1
21932
1.2 Cp 6 10 IIK-1 IIK-3 JI1.1J12.1 0 TIK-1.2; TIK-
2152 3.1
1.3 DKk3aMmeH 6 3 IIK-1 I1K-3 JI1.1J12.1 0 TIK-1.2; TIK-
2132 3.1
Pasnen | Pazmen 2. TenioBbIe cXeMbI
KOTeJbHBIX M HX pacyer
2.1 Jlex [IpuHnunuanbHas TeraoBas 6 2 IIK-1 T1K-3 JI1.1 0 TIK-1.2; TIK-
cXeMa MPOU3BOACTBEHHOM JI1.2J12.1 3.1
KOTCIHLHOU J12.2
2132




2.2 Jlex [IpuHnunuanbHas TenaoBas 2 IIK-1 IIK-3 JI1.1 JIEKIAS —
cxema MpOU3BOJICTBEHHO- JI1.2J12.1 Oecena [1K-
OTOITUTENIFHOMN KOTEIIBHOMN IS J12.2 1.2; TIK-3.1
3aKpBITOU CUCTEMBI 01032
TEMI0CHAOKEHHS
2.3 Jlex Meronuka pacuera 2 [1K-1 T1K-3 JI1.1 TIK-1.2; TIK-
IIPUHIUIHAIBHON TEI0BOM JI1.2J12.1 3.1
CXEMBI IIPONU3BOJICTBEHHO- J12.2
OTOITUTENIHHOM KOTEIbHOI 21032
24 Jlex [IpuniunuanbpHas TeraoBas 2 [1K-1 I1K-3 JI1.1 TIK-1.2; TIK-
cxema MpOU3BOJICTBEHHO- JI1.2J12.1 3.1
OTOITUTENIHFHOMN KOTEIIBHOM IS J12.2
OTKPBITOH CHUCTEMBI 0132
TEII0CHAOKEHHS
2.5 Jlex [IpuHIHMNIMAaTLHAS TETIOBAs 2 I1K-1 T1K-3 JI1.1 I1K-1.2; TIK-
CcXeMa BOAOIPEHHOI JI1.2J12.1 3.1
KOTEJIbHOH U1l KPYITHOU 2.2
CHCTEMBI TEIIOCHAOKEHUS 21032
2.6 Jlex [IpuHIHMIMaTBHAS TETIOBAs 2 I1K-1 T1K-3 JI1.1 TIK-1.2; TIK-
cXeMa BOAOIPEeHHOM JI1.2J12.1 3.1
KOTEIBLHOM ISl HEOOIBIIIOM J12.2
CHCTEMBI TEIIOCHAOKEHUS 21032
2.7 JIab Br160op npuHIMNMaNbHOM 8 ITK-1 TIK-3 JI2.3 TIK-1.2; TIK-
TEIUIOBOM CXEMBI KOTEJIbHOM 1 21032 3.1
IIOJArOTOBKA MCXOQHBIX JAHHBIX
ee pacyera
2.8 JIab Pacuer TemnoBbIX HArPy30K U 8 ITK-1 IIK-3 JI2.3 COTpYyIHUYEC
TEeMIIepaTyp CETEBOI BOJIBI B 21092 TBa B MaJIbIX
XapaKTepHBIX PEKUMAX pabOThI rpynnax I[1K-
KOTEILHBIX. 1.2; IIK-3.1
2.9 JIab Pacuer npuHUMTIMATBHOM 12 IK-1 TIK-3 JI2.3 TTK-1.2; TIK-
TEIJIOBOM CXEMBI 21032 3.1
MIPOU3BOJICTBEHHO-
OTONUTENILHOM KOTEIbLHOM IS
3aKPBITOW CUCTEMBI
TEIUIOCHAOKEHHS
2.10 Cp 10 IIK-1 IIK-3 JI1.1J12.1 TIK-1.2; TIK-
D192 3.1
2.11 DK3aMeH 3 IIK-1 IIK-3 JI1.1J12.1 TIK-1.2; TIK-
21032 3.1
Pazpnen | Pasnen 3. Meroab! BbiOopa
OCHOBHOI'0 H
BCIIOMOIaTeJIbHOIO
odopynoBanus TII u
KOTeJIbHBIX
3.1 Jlex Br16op obopynoBaHus 1 IIK-1 IIK-3 JI1.1 TIK-1.2; TIK-
KOTEJIBbHBIX JI1.2J12.1 3.1
J12.2
21032
32 Jlex Br16op o6opymoBanus TOL] 1 [TK-1 ITK-3 JI1.1 ITK-1.2; TIK-
JI1.2J12.1 3.1
J12.2
21032
33 Cp 10 [IK-1 I1K-3 JI1.1J12.1 I1K-1.2; TIK-
D192 3.1
34 DK3aMeH 4 IIK-1 IIK-3 JI1.1J12.1 TIK-1.2; TIK-
21092 3.1
Pazpnen | Pa3nen 4. JHepreTuyeckue u
IKOHOMHMYECKHE
XapaKTEePUCTHKHU KOTeJIbHBIX
4.1 Jlex Kanuranosnoxenus u 2 [K-1 IIK-3 JI1.1 JIEKIUS —
CTOUMOCTb IIOCTPOHKHU JI1.2J12.1 Oecena [1K-
Pa3ITUYHBIX KOTEJIBHBIX J2.2 1.2; TIK-3.1

01022




4.2 Jlex DKCITyaTallMOHHBIE PACXOIbI 2 IIK-1 IIK-3 JI1.1 TIK-1.2; TIK-
1 CTOMMOCTD TETIJIOBOM JI1.2J12.1 3.1
JHEPIUU KOTEIbHBIX J2.2
2122
4.3 Jlex MeTobI OLIEHKH 2 IIK-1 IIK-3 JI1.1 TIK-1.2; TIK-
3¢ GEKTHBHOCTH HHBECTHIINHI C JI1.2J12.1 3.1
Y4E€TOM TUCKOHTUPOBAHUS J2.2
2122
4.4 JIa6 Pacuersl 3HEpreTHYECKUX U 8 IIK-1 IIK-3 J12.3 COTpYIHUYEC
9KOHOMHUYECKHUX TOKazaTenei 2122 TBa B MaJIbIX
paboThI KOTEIBHBIX. rpynnax [1K-
IToctpoenue ronoBsIx 1.2; IIK-3.1
rpajukos
IIPOAOJKUTENBHOCTH paboThI
KOTEIbHBIX.
4.5 Cp 10 IK-1 IK-3 JI1.1J12.1 IK-1.2; TIK-
2122 3.1
4.6 DK3aMeH 4 IIK-1 IIK-3 JI1.1J12.1 TIK-1.2; TIK-
21022 3.1
Pasnen | Pasgen S. Hasnadenue u
Kjaccupukanus
Tem103JeKTpoueHTpaeii
(T31I) npomMbILIJIEHHBIX
npeAnpusTHi
5.1 Jlex Knaccudpukarms TOL] 1 ITK-1 ITK-3 JI1.1 TIK-1.2; TIK-
JI1.2J12.1 3.1
2.2
21322
5.2 Jlex OCHOBHI TeTUTOQUKAITUH U 2 ITK-1 ITK-3 JI1.1 JICKITUS —
perexnepanuu IpUMEHUTENBHO JI1.2J12.1 6ecena ITK-
k TOII ¢ koHACHCAIMOHHBIMU J2.2 1.2; TIK-3.1
TypOMHAMHU 2122
53 Cp 10 IK-1 IIK-3 JI1.1J12.1 IK-1.2; TIK-
2122 3.1
54 DK3aMeH 4 MK-1 I1K-3 JI1.1J12.1 IK-1.2; TIK-
2122 3.1
Pasgen | Pasmen 6. Merognka
onpeneaeHust
IHEPreTHYEeCKHUX
nokasareeid TOI]
6.1 Jlex TeXHUKO-PKOHOMUYECKUE 1 ITK-1 IIK-3 JI1.1 TIK-1.2; TIK-
nokaszarenu TOC JI1.2J12.1 3.1
J12.2
2122
6.2 Jlex PacueT skoHOMMHM TOTUTHBA Ha 2 IK-1 TIK-3 JI1.1 TTK-1.2; TIK-
neictByromux TOL] JI1.2J12.1 3.1
Koa¢pouunent remnopukannm J12.2
2122
6.3 IIp Metoauku pacuera 14 IK-1 TIK-3 2.4 COTpYAHUYEC
MIPUHIMITHATILHON TETUIOBOM 2132 TBa B MaJIbIX
cxembl TOL] rpynnax ITK-
1.2; TIK-3.1
6.4 Cp 10 IK-1 IIK-3 JI1.1J12.1 IK-1.2; TIK-
2122 3.1
6.5 DK3aMeH 4 ITK-1 TIK-3 JIT.1J12.1 ITK-1.2; TIK-
3192 3.1
6.6 Kontp.pa 1 MK-1 TIK-3 2.4 IK-1.2; TIK-
6. 2122 3.1
Pasnen | Pazgen 7. IpuHnunuanbHbie

TeroBbie cxembl TILI, mx
pacuer




7.1 Jlex Meronuku pacuera 1 IIK-1 IIK-3 JI1.1 TIK-1.2; TIK-
MIPUHIMITHATILHON TETUIOBOM JI1.2J12.1 3.1
cxeMbl TOL] J2.2

2122

7.2 Jlex Br160p mapameTpoB mapa u 2 IK-1 TIK-3 J1.1 JIEKIHST —
MUTATEIBLHOM BOIBI B CXEMaX JI1.2J12.1 oOecena [1K-
T3I] J2.2 1.2; TIK-3.1
CucTeMbl pereHepaTuBHOTO 21032
[IOJIOTPEBa MUTATENLHON BOBI

73 IIp MeTtoauku onpeeeHust 14 [K-1 I1K-3 2.4 COTpYyAHUYEC
SHEPreTHYECKHX ToKa3aTeNen 21092 TBa B MaJIbIX
jic)il rpynnax ITK-

1.2; TIK-3.1

7.4 Cp 10 [K-1 IIK-3 JI1.1J12.1 IIK-1.2; TIK-

21022 3.1
7.5 OK3aMeH 4 IK-1 IIK-3 JI1.1J12.1 ITK-1.2; TIK-
2122 3.1
Paspnen | Pazgen 8. OTmyck TenjioTbl
HA JIeKTPOCTAHIUAX

8.1 Jlex XapakTepuCcTUKH 2 ITK-1 IIK-3 JI1.1 TIK-1.2; TIK-
oTpeduTenel TerIoTH JI1.2J12.1 3.1
Ortmyck napa J12.2
OTIycK ropsiyeii BOJIbI 2122

8.2 IIp OTIycK TemIoTH Ha 12 [K-1 I1K-3 2.4 IIK-1.2; TIK-
AJIEKTPOCTAHIIUSAX. 21092 3.1

83 Cp 10 IK-1 IIK-3 JI1.1J12.1 IK-1.2; TIK-

2122 3.1

8.4 DK3aMeH 4 [K-1 I1K-3 JI1.1J12.1 IK-1.2; TIK-

21022 3.1

Pasgen |Pasmen 9. Pacuer TemioBbIX

cxeM, BbIOOp peskuMa padoThl

YTHJIM3AIMOHHBIX YCTAHOBOK

napajJjiejbHo ¢ 3aBOJICKMMHU

U PaiilOHHBIMM KOTeJbHbIMH,

TIII u KoHAEeHCAITHOHHBIMHU

3J1eKTPUYECKUMHU

crannusamu, TOIl u

TEeMJIOBbIMU HACOCAMH

9.1 Jlex PexuMbl paboThI 2 [K-1 IIK-3 JIT.1 TIK-1.2; TIK-
YTUIU3aLUOHHBIX YCTAHOBOK JI1.2J12.1 3.1
rapajiesIbHO C 3aBOJICKUMH U J12.2
palloHHBIMU KOTEJIbHBIMU U 21092
TOL.

9.2 Jlex CosmectHas padota TOLI, 1 [IK-1 ITK-3 JI1.1 TIK-1.2; TIK-
KOTEJBbHBIX U TETUIOBBIX JI1.2J12.1 3.1
HacoCoB J2.2

2122
9.3 IIp CosmectHas pabota TOLI, 14 [TK-1 ITK-3 J12.4 TIK-1.2; TIK-
KOTEJBbHBIX U TETIOBBIX 2132 3.1
HAacocoB
9.4 Cp 10 IIK-1 IIK-3 JI1.1J12.1 ITK-1.2; TIK-
2122 3.1

9.5 OK3aMeH 4 IK-1 T1K-3 JI1.1J12.1 IK-1.2; TIK-
2122 3.1

9.6 Koutp.pa 1 ITK-1 IIK-3 2.4 TIK-1.2; TIK-
0. 21322 3.1

5. OBPA3OBATEJIBHBIE TEXHOJIOT'HA

O6paSOBaTeJ'II>HLI€ TEXHOJIOTHUH C UCITOJIB30BAHWEM aKTUBHBIX MCTOI0B 06y‘I€HI/Iﬂ (J'IGKI_II/Iﬂ - 66062[8.)

TexHOMOTHs KOJUICKTUBHOTO B3aUMO/IeiicTBISI (paboTa B MaJIbIX TpyIax) (CaMOCTOATENEHOE H3yUeHNE 00yJaroIIIMICS HOBOTO
MaTepHalia MmocpeICTBOM COTPYTHHUYECTBA B MAIIBIX TPYIIIaX, Ja€T BO3MOXKHOCTh BCEM YYaCTHHKAM y4acTBOBaTh B paboTe,

TMPAKTUKOBATh HABbIKA COTPYAHUYICCTBA, MEKITITUNIHOCTHOTO 06HICHI/IH)




6. POHJ OHNEHOYHbBIX CPEJICTB

6.1. KoHTposabHbIe BONIPOCHI M 32 JaHUS

KoHTpossHBIE BOIIPOCH AJIS TPOBEICHUS TEKYIIET0 KOHTPOJIS M0 JJAOOpaTOPHEIM paboTaM MPEACTaBICHEl B METOANIECKOM
1MocoOuH 10 BHIIONHEHHIO JabopaTtopHbIx padot (J12.3)

KoHTposbHbIe BONPOCH! IS IPOBEIEHUS TEKYIIEI0 KOHTPOJIS 10 IPAKTUYECKUM 3aHATUSIM:
IIpakTnueckoe 3anarue Nel

L. Kakue mocToMHCTBA U HEAOCTAaTKU MMEIOT TPU PACCMOTPEHHbIE METOAMKHU ONpPEeNICHUs pacxojia napa Ha TypOUHHYIO
YCTaHOBKY?

2. UeM oTiH9aeTCs ICHCTBUTENBHBIA MPOIECC PACIIMPEHHS Iapa B TypOMHE OT TEOPETHIECKOTo?

3. Kak ompenensercst pacxof mapa B KOHAEHCATOp MapoBOil TypOUHBI MpH ee paboTe B TEIUIOPHUKAIIMOHHOM peKuMe?

4. Kakoii mapameTp TypOMHHOW yCcTaHOBKH omperenseT ¢popmyia Dmorens?

5. C KaKoro 3J1eMeHTa TPHHINITHATIFHON TerutoBoi cxembl TOL] HaunHaeTcs ee pacdeT M KaKUM 3aKaHYMBACTCs, MoYeMy?
6. Kakne ocHOBHBIE M BCTIOMOTATENbHBIE TEXHUKO-dKOHOMHYeCKHe Tokazarenu d¢dexkruHocTr TOL] BBI 3HAaeTe?

7. UeM OTIMYAIOTCS YIPOILEHHbIE TerIoBble cxeMbl TOLl 11 TEMIoBOro U TEXHUKO-IKOHOMUYECKOTO pacyeToB?
IIpaktryeckoe 3anstue Ne2

1. UeM 0TIMYAIOTCS YHPOILICHHBIE TEIUIOBBIE cXeMbl TOLI 11 TEemIoBoro M TEXHUKO-3KOHOMHYECKOTO pacyeToB?

2. Yem oTnMYaOTCS TEIUIOMUKAIMOHHAS U KOHICHCAIIMOHHAS BBIPAOOTKH 3JIEKTPO’HEPTUH?

3. Kaxk cBs3anbl Mexay coboit Takue mapamerpsl, kKak KIIJ[ paccmMarprBaemoro mporiecca npon3BOCTBA IEKTPOIHEPTHH H
YIeNBHBIA Pacxo]] yCIOBHOTO TOILUTHUBA?

4. Kak 3aBucsat cpenneuyacoBsie KIIJI 1 ynenbHbIA pacxo TOIUIMBA MO BBIPAOOTKE 3IEKTPOIHEPTUU?

5. B dem cymHOCTh KO3 duIMeHTa Tertodukanum?

IIpaktiueckoe 3ausTHEe No3

1. B dyeM oTin4ms KOHIEHCATOPOB TypOUH TUMa «T» OT KOHAEHCATOPOB JAPYTMX THUIIOB KOHICHCAIIU-OHHBIX TYpOHH (IO
Ha3HAYEHUIO)?

2. IMowemy TemmonoaroroBuTenbHAs ycTaHoBka TOL] BKIIIOWaeT HECKOIBKO CTYHEHEH MomorpeBa ce-TeBoil BOIBI?

3. [Touemy B kauecTBe MOCIEAHEH CTYNEHH MOJIOTPEBA CETEBOW BOJBI BKIIOUAETCS BOJOIPEiHbIN KoO-Ten?

4, Kax u moueMy BKIIOHAIOTCS (OTKIIFOUAIOTCS 3JIEMEHTHI TETUIONOATOTOBUTEIBHON ycTaHOBKU TOL npu cHMmKeHUN

TEMITepaTyphl HAPY>KHOTO BO3/IyXa (COTIIACHO TEMIIEpaTypHOMY IpaduKy.

6.2. TeMbl NUCbMEHHBIX PadoT

Kontponsras pabora:

Tema o KOHTpPOIILHOM paboTe:
1.Pacuets! TermnoBeix cxem TOLI.

6.3. ®OH/1 OLICHOYHBIX CPEACTB

3K3aMCHaHI/IOHHHe BOIIPOCHI:

Pazgen Nel Knaccuduxaryst KOTeabHBIX U 00J1aCTH UX IPUMEHEHHSI

1.1 Ha3naueHue u KiiacCHQUKAIUSI KOTSIBHBIX.

1.2 TTapaMeTpsl pa3TUUHBIX KOTEIBHBIX U pallIOHAFHBIE 00JIACTH MX MPHUMEHEHHUS.
1.3 TennoBas cxema MapoBOW KOTEIBHOM ISl 3aKPBITON CUCTEMBI TEINIOCHAOKEHHS.
1.4 TerutoBast cxeMa MapoBOH KOTEJIBHOH ISl OTKPBITOM CHCTEMBI TETUIOCHAOKEHHSL.
1.5 TermoBBIe CXeMbI BOJIOTPEHHBIX KOTEIBHBIX HEOOIBIIONH MOIITHOCTH.

Pazgen Ne2 TenoBble cXeMbI KOTEIBHBIX H UX pacyer

2.1 TennoBas cxema BOJIOTPEHHON KOTEJIHHOU C BAKYYMHBIM J[€a3PaTOPOM.

2.2 OCHOBHBIE UCXOJIHBIE I10JIOKEHUSI METOAUKH PacyeTa NIPUHIUINAILHON TEIUIOBON CXEMbI KOTEJIbHOM.
2.3 DrneMeHTHI TeIIOBON CXEMBI, CIy>Kalllie AT yTUIN3alKH TEejIa HelIPEePhIBHON IPOAYBKH, HX pacdeT.
2.4 OnpeneneHne napaMeTpoB TEIUIOHOCHUTENEH B TapOBOM TEIIIOOOMEHHHKE.

2.5 Pacuer Temo0OMEHHHKOB TS TIOIOTPEBa CHIPOH M XUMOYHIIIEHHOH BOJIBI.

Pazpen Ne3 MeTob! BEIOOpa OCHOBHOTO M BCIOMOTATeNbHOT0 000pynoBaHus TOLl 1 KOTeIbHBIX
3.1 Be16op mapamMeTpoB U cxeMa paboThl peAYKITHOHHBIX YCTPOHCTB.

3.2 Pacuer aeasparopa MuTaTeIbHON BOBI.

3.3 MeToauka yTOUHEHHS CYMMapHOW apoNpOU3BOIUTEILHOCTH MPOU3BOJCTBEHHON KOTEIBHOM.
3.4 Pacyer TemnoBoH cXeMbl IPOU3BOICTBEHHO-OTOMUTENBHON KOTEIBHOM.

3.5 Pacuer TennoBoi cXeMbl OTONUTENLHO-BOJOIPEIHON KOTENBHOM.

3.6 CxeMBbl IPUCOEANHEHUS OJOTpeBaTeNeH CeTeBOH BOBI K MAPOBBIM KOTJIAM.

Paznen Ne 4 DHepreTuueckre 1 SJKOHOMUYECKUE XaPAKTEPUCTUKH KOTENBHBIX

4.1 Beibop 0ocHOBHOTO 000pYHOBaHUS KOTENBHBIX (KOTIOB M HACOCOB).

4.2 Bei6op ocHOBHOr0 000opynoBanust TOLI: TypOuH, KOTI0arperaToB, TEMIOOOMEHHUKOB.
4.3 DHepreTUYeCKUe XapaKTEPUCTUKH U SKOHOMUYECKHE TTOKA3aTENN KOTENbHBIX.




4.4 OmnpeneneHue pacxoa TOIUIMBA KOTEIbHBIMU.
4.5 OmnpenerieHre pacxoa dEKTPOIHEPTHH KOTESIbHBIMH.

Paznen Ne5 Hasmagenue u knaccudukamnms remtoekrporentpaneii (TOL]) npoMBIMIIeHHBIX IPEeAIPHATHH
5.1 Boaublii OaaHC KOTEIbHBIX.

5.2 CHmKeHHe pacxo/ia BO/BI B CHCTEMAX 30J10YJIaBIMBAHUSL.

5.3 OneHKa KaluTaIbHBIX 3aTPaT NP IPOCKTUPOBAHUY KOTEIbHBIX.

5.4 ConocTtaBienue 3(p(HheKTUBHOCTH KPYIHBIX U MEJIKUX KOTCIbHBIX.

5.5 Onpenenenne SKCIUTyaTalMOHHbIX 3aTPAT KOTEIbHBIX.

Pazgen Ne6 Meronuka onpeaeneHus 3HepreTuieckux nokasareneit TOL]

6.1 OueHky ce6ecTOMMOCTH U IIEHbI Ha TEIUIOBYIO SHEPTHUIO U OTIYCKAEMYIO BOAY KOTENbHBIX.

6.2 Onpenenenne 3GpPpEeKTUBHOCTH TEXHUKO-3KOHOMHUUYECKUX MEPOIPHUATHI PacueTHEIMI METOAAMHU.
6.3 Kitaccu¢ukanus TeroBsIX dekTpudeckux crannuii (TOC).

6.4 Texnuko-3xoHOMHUYecKue nokazarenu TOC.

6.5 CyIIHOCTb TEIIO(MUKAIHH.

6.6 Koapdunument temmodukarum.

Paznen Ne7 [IpunuunuanbHble TemnoBble cxembl TOL, ux pacuer

7.1 OcHOBBI pereHepanuu.

7.2 ®opMyna CHIKEHHS TIOTEPh TeIlIa B KOHJEHCATOPE TYPOUHBI TIPH peTreHepaIlHH.

7.3 Onpenenenne pacxonaa Torma Ha TOLI.

7.4 Onpenenenre s3xoHoMuu ToruuBa Ha TOII mo ¢popmysne MenenTbesa.

7.5 D dexruBHOCTE TIL] B 3aBHCHMOCTH OT K03 (HUIMEHTa TETOMUKAINH U TUITA TYpOHH.

Paznen Ne§ OTmyck TemaoThl Ha JIEKTPOCTAHIHSIX

8.1 Meroauka pacuera TeroBoi cxembl TOL]

8.2 BrI6op mapamMeTpoB I1apa U MATATENBHOM BOABI B cxeMax TOLL.

8.3 CxeMsbl pereHepaTUBHOTO MOJ0TPEeBa MUTATEILHOM BOIBI.

8.4 Cxema ormycka Teria ot TOC ¢ pelyKIIMOHHO-0XJIAAUTEIbHBIMU YCTAHOBKAMHU.

8.5 Cxemsl otniycka temuia oT TOC ¢ BogorpeiiHbIMU KOTJIaMH U CETEBBIMU 11010 PEBATEINSIMU.

Paznen Ne9 Pacuer TemioBbIX cxeM, BBIOOP pesKUMa padOThl yTUIIM3AUOHHBIX YCTAHOBOK MapajlIebHO € 3aBOJICKUMH U
paifoHHBIMH KOTeNIbHBIMU, TOLl 1 KOHAECHCAIIMOHHBIMU AJIEKTPUIECKUMU CTaHIMAMU, TOL] 1 TenI0BBIMM HacOCaMu

9.1 Cxema otnycka Temia oT TOL] ¢ mapocTpyHHBIME KOMIIPECCOPAMHU.

9.2 Cxema TOII ¢ mapomnpeoOpa3oBaTeIbHON YCTaHOBKOM.

9.3 Cnenduka padotrsl TIC mpoMnpeanpusTHIA.

9.4 Cxema MpUMEHEHHUS TEIUIOBBIX HACOCOB B CHCTEMAaX TEIIOCHAOKCHUSI.

9.5 O6nactu npumenenust TOLI, KOTENBEHBIX U TETJIOBBIX HACOCOB

9.6 OmnpeneneHre YJKOHOMUH TOTUTMBA B TEINIOIHEPTeTUUECKON CUCTEME IPOMIPEANPHUIATUS TIPH YTUIM3ALUU BTOPUYHBIX
SHEPropecypCoB.

6.4. IlepeueHb BH/10B OLICHOYHBIX CPEICTB

KOHTpOJ’IBHaﬂ pa60Ta, OTYECTEI 11O J'Ia60paT0pHLIM pa60TaM, OK3aMCHCHAIIMOHHBIC BOITPOCHI.

7. YHEBHO-METOJANYECKOE 1 THOOPMALIMOHHOE OBECIIEYEHUE JUCHUIIJIMHBI (MOAY JIS)

7.1. PexoMenayemas Jqureparypa

7.1.1. OcHoBHas JIMTepaTypa

ABTOpBHI, 3arinaBue W3narenscTBoO, Koi-Bo On. aapec
JI1. | TpyxHwmii OcHOBBI cOBpeMeHHOM dHepreTuku. B 2 [ Mocksa : MDU, 15
1 |A.H.pen., E. |1. T.1.CoBpemenHas ternosnepretuka: | 2008
B. Y4EeOHHK TS BYy30B
AMETHCTOB,
pen.
JI1. | ABmronun E. | ICTOYHUKY M CHCTEMBI Mocksa|Bonoraa 1 http://biblioclub.ru/index.php?
2 |T. TEIUIOCHA0KEHUS: TETUIOBBIC CETH U : Uugpa- page=book&id=564782
TEIUIOBBIE MMyHKTHI: Y4eOHHK Wmxenepus,
2019
7.1.2. lonoHUTeIBHAS JIUTEPATypa
ABTOpBHI, 3ariaBue W3znarenscTBO, Koi-Bo On. aapec
JI2. [ Cokonos E.A. | Temnodukaius u TEMIOBbIE CETU: Mocksa: MDU, 150
1 Y4eOHuUK 1151 By30B 2001




ABTODBI, 3armaBue W3znarenscTBoO, Kon-Bo On. aapec
JI2. | Crepman TennoBble U aTOMHBIE JIEKTPUYECKUE MockBa: MOU, 15
2 [JI.C., CTaHUUU: Y4eOHUK [ By30B 2008
JlaBbIruH
B.M., Tummua
CrT.
JI2. | EncyxoB PacueTs! TEMI0BBIX CXeM KOTEIbHBIX Bparck: bpl'V, 62
3 |BK, YCTaHOBOK: y4eOHOE ocoOHe 2015
Uynpakos
AL
JI2. | EncyxoB Pacuets TemoBeix cxem TOL: yuebnoe |Bparck: bpl'V, 27
4 |BK, rocooue 2017
Uynpakos
AN

7.2. Ilepeyenn pecypcoB HH(POPMALHOHHO-TEJIEKOMMYHHKAIMOHHOM ceTu "UnTepHet"

31 | OnexrponHas 6ubnanorexa bpl'y

http://ecat.brstu.ru/catalog

22 | DnexTpoHHO-0MONIHOTEYHAs cucTeMa «31aTenbeTBO
«JIaHpY

http://e.lanbook.com

7.3.1 IlepevyeHnb NpOorpaMMHOIo oGecreveHust

7.3.1.1 [ Microsoft Office 2007 Russian Academic OPEN No Level

7.3.1.2 | KOMITAC-3D V13

7.3.2 IlepeyeHb HHGOPMALMOHHBIX CIIPABOYHBIX CHCTEM

7.3.2.1 | YauBepcutetckas uadopmamnuonnas cucrema POCCHUA (YUC POCCHA)

7.3.2.2 | HanmoHanbHas 31aekTpoHHas 6udanoteka HOb

7.3.2.3 | Hayunas snextponHnas 6ubnanoreka eLIBRARY.RU

7.3.2.4 | UucopmarmonHas cucrema "EnuHoe OKHO JOCTyma kK 00pa3oBaTeIbHBIM pecypcam”

7.3.2.5 | «YHuBepcureTckas Oubnanorexa online»

7.3.2.6 | U3naTtenscTBO "JIaHB" A5IeKTPOHHO-OMOINOTEYHAS CHCTEMa

7.3.2.7 | CnpaBouHo-nipaBoBas cuctema «Koncynbsrant [Tnrocy

7.3.2.8 | UCC "Kogekc". MHpOpMaMmOHHO-CIIpaBOYHAs CUCTEMA

8. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHHME JUCIUITJIMHBI (MOY JISA)

Aynuropus

Hasnauenne

OcHammeHne ayAnTopun

Bun sausatis

0002*

JICKIIMOHHAA ay JUTOPUsL

VuebHas mebeinb

Jlex

1217

VYueGHast aytuTopus

Menosas gocka - 1 mrT.

VYuebHas Meberb:

Komrmutekt mebenu (mocagouHbix MecT) - 34 mmirT.

Kommext mebenu (mocaogHbIX MeCT) IS pernogaBarens — 1 miT.

Ip

2201

yuTaNbHBIN 321 Nel

Komrutekt mebenu (1mocagouHbIX MeCT)

Cremnaxu

Kommnekr mebenu (mocaouHbIX MecT) Iuist OnOIHoTeKaps
BricTaBouHbIe MIKa(bI

K i5-2500/H67/4Gb (MornTop TFT19 Samsung) (10mit.);
npunrtep HP Laser Jet P2055D (1mt.)

Cp

1215

VYueGHast ayauTopust

MenoBas qocka — 1 mr.
Vyebuast mebenb:
Kommiekt mebenu (mocagounsix Mect) - 30 mir.

JIa6

9. METOANYECKHUE YKA3AHUWSA JJIS1 OBYYAIOIIUXCS IO OCBOEHUIO JUCHUIIJIMHBI (MOAYJIST)

JucnmmuimHa «VICTOYHUKY TETTOCHAOKEHHS» HANPaBJICHA Ha BRISABICHHE €CTECTBEHHOHAYYHOH CYIIHOCTH MPOOIIEM,

BO3HHKAIOIIUX B X0J1¢ MPO(eCCHOHATFHON NeSTENFHOCTH C IPUBIICYEHUEM ISl MX PEIICHUs] COOTBETCTBYIOLIETO (HHU3HKO-
MaTeMaTHYECKOr0 anmnapaTa; Ha MoJly4YeHHUe TEOPETUIECKUX 3HAHUH 1 MPAaKTUYECKUX HAaBBIKOB Ul MX JalbHeIero
HCIIOJIb30BaHUs B HpaKTI/I‘IeCKOﬁ JACATCIIbHOCTH.
Wzyuenne qucrummnHbl « ICTOYHUKH TEIIOCHAOKEHIS IPEAyCMaTPHBALT:

JICKIUU;

MPaKTHYECKUE 3aHATHUS;

nabopaTopHbIe pabOTHI;

9K3aMeEH;

KOHTpOIIbHasl paboTa.
HpI/I OATOTOBKE K 9K3aMCHY PEKOMCHAYCTCS 0coboe BHUMaHHE YACIUTH CICAYIOIMIUM BOIIPpOCAM: (bOpMyJ'II/IpOBKe OCHOBHBIX
MTOJI0KCHUHA TCOPpUHN U TCOPEM, YMECHHUC IPUMEHIATH TCOPUTIO IJId PEHICHUA TUIIOBBIX 3a/1a4.
B mporecce npoBeaeHns NpakTHUECKUX 3aHATHH IPOUCXOANT 3aKpeIlIeHUe 3HaHu, GOpMUpPOBaHUE YMEHUH U HABBIKOB
peanu3alyu NpeCcTaBlIeHNs O PEIIEHNH 331a4 MO BBIILENPUBEACHHBIM Pa3eaaM.
CaMocCTOSITeNI Y0 paboTy HEOOXOJMMO HAYMHATH C 03HAKOMIICHUS TEOpETHIeCKOH yaeOHO-HaydHOH nHpopMaruel B yaeOHOM




Teparype.
B nponecce KOHCYNBTAIMY C MTPENoaBaTeneM pa3ooparThesi ¢ Hauboliee CI0KHBIMU BOIPOCAMH TEOPHU U METOJMKON pELICHHs
TUIIOBBIX 3a7a4.

Pabota c muTepatypoil ABIIeTCA BAXKHEHIINM 3JIEMEHTOM B IOyYeHUH 3HaHUI 1o aucuumnae. [Ipexae Bcero, HEOOX0AUMO
BOCIOJIb30BATHCSI CIIUCKOM PEKOMEHIYEeMOMH 0 JaHHO! TUCHUIIINHE TUTepaTypoil. JoNoTHUTEIbHbIE CBEJCHUS M0 H3Y4aeMbIM
TeMaM MOJKHO HailTu B neproandeckoi neuatu u MuTepHere.

IIpexycMoTpeHO IpoBeIeHNE Ay TUTOPHBIX 3aHATHI B COYETAaHNH C BHEAYAUTOPHOH paboToi.
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