MUHUCTEPCTBO HAYKH 1 BBICILIET'O OBPA30OBAHVS POCCUMCKOMN ®EJIEPAIINN

®denepaabHOe rOCyIapcTBEHHOE AaBTOHOMHOE 00pa30BaTebHOE YUPeKIeHHe
BbICIIET0 00pPa3oBaHMUs
«HaumnoHaJIbHBINA Hccle10BaTeIbCKUI TexHooruvecknii ynuepeurer « MUCuC»
HoBorpouuxui ¢puaual

Paboyas nmporpamMmma JUCIUTUIMHBI (MOTYJIs)

KoTabl-yrniin3aTopsl
3akperuieHa 3a nopaseleHueM Kadenpa snexrposnepreruxu u 3nekrporexHuku (HoBoTponkuii dumman)
Hanpasnenue noaroToBku 13.03.01 TenmosHepreTHKa U TEIIOTEXHUKA
Ipoduis
Keamuduxanus Bakanasp
®opma o0ydeHns 3204HasA
OO0mast TpyI0EMKOCTh 43ET
YacoB 1o yueOHOMY ITaHy 144 DopMBI KOHTPOJIS Ha Kypcax:
B TOM 4HCIIE: 3a4eT C OLEHKOM 4
ayJUTOPHBIC 3aHATUSA 20
camocCTosATeNNbHas paboTa 120
4acoB Ha KOHTPOJIb 4

Pacnpeueﬂeﬂne YaCcoB JUCHUILIMHBI IO KypcaM

Kypc 4

Bun 3anaruii vy | PO Hroro
Jlexuun 12 |12 |12 |12
IIpaxkruyeckue 8 8 8 8
Uroro ayn. 20 120 |20 |20
Konrakrnas pabora 20 120 |20 |20
Cam. pabota 120 | 120 | 120 | 120
Yacel Ha KOHTPOJIb 4 4 4 4
HTtoro 144 1144 | 144 | 144




IIporpammy cocraBui(u):

K.m.H, Ooyenm, Anmonos B.H.

Pabouas nmporpamma
Kotabl-yruimsatopsl

Pazpaborana B coorBerctBuu ¢ OC BO:

CaMOCTOSTENFHO yCTaHABIMBASMBI 00pa30BaTENbHBIN CTAHAAPT BHICIIETO 00pa3oBanus deneparbHOE TOCYIapCTBEHHOE
aBTOHOMHOE 00pa30BaTeNbHOE YUPEKACHUE BRICIIET0 00pazoBanus « HalmoHaIbHBIN HCCIeI0BaTENECKUI TEXHOIOTHYECKHIA
yausepcuter «MUCuCy» no nanpaenenuto moarotoBku 13.03.01 TertosHepreTrka v TeIUIOTEXHUKA (YPOBEHb OaKallaBpHaTa)
(npuxka3 ot 05.03.2020 r. Ne Ne 95 0.8.)

CocrapiicHa Ha OCHOBaHHH y‘I€6HOFO IjraHa:

Hamnpasnenue noarorosku 13.03.01 TemosHepreTrka u TeruioTexHuka [Ipodus. [IpoMbIieHHAs TEMII0IHEPTETHKA,
13.03.01_19 Temnosuepreruka u temwnorexauka [IpIITO 3aou 2020.plx , yrBepxaerHoro Ydensm coetom ®PI'AOY BO HUTY
"MUCuC" B cocrase coorserctBytomei OIIOII BO 21.05.2020, mpoTtokon Ne 10/3r

YrBepxnena B coctase OIIOIT BO:

Hamnpagsnenue noarorosku 13.03.01 TemnosHepreTrka u teriorexuuka [Ipoduis. [TpombliuieHHAs TETUIO3HEPTeTHKA, ,
yrBepkaeHHOH YuensiM coBetoM PI'AOY BO HUTY "MUCuC" 21.05.2020, npotoxon Ne 10/3r

Pabouas nmporpamma oo0peHa Ha 3aceJaHun
Kadenpa snexkrpodnepreruxu u 3iekrporexHuxku (Hoporponuxuii ¢puanain)

ITpoTtoxon ot 09.06.2022 r., Ne6

PykoBoguTens nonpasneneHus K.I.H., foueHT Maxupuna P.E.



1. HEJIX OCBOEHUA

1.1 | Llenw ANCUMIUTHHEL SBJIACTCSA PACKPHITHE U aHAIN3 pabOYHX MIPOIECCOB, IPOTEKAOMIUX B KOTIAX-YTHIN3ATOPAX.

1.2 | 3amauyaMu QUCIUTIINHEI SIBIISICTCS HU3Y4YCHHUC MOHATUUHOTO alrmapara JUCHUIIIIMHBI, OCHOBHBIX TCOPETHUCCKUX MOJIOKEHUIN
" MCTOIOB, ITPUBUTHUC HABBIKOB ITPUMEHCHUA TCOPETUICCKUX 3HAHUH 1S PCIICHU TPAKTUICCKUX 3a1a4.

2. MECTO B CTPYKTYPE OBPA3OBATEJIbHOM ITPOI'PAMMBI

Brnoxk OIT: B1.B.IB.05

2.1 TpeGoBanus K l'lpe[[Ba]Pl/lTe.]'I])HOﬁ MOATOTOBKE 00y4aI01Ierocs:

2.1.1 | ABromaTu3aius TEIIOBbIX POLIECCOB

2.1.2 |McTOYHMKA B CUCTEMBI TEIUIOCHAOKEHUS

2.1.3 |MarepuanoBeneHue U TEXHOJIOTUSI KOHCTPYKIIMOHHBIX MaTEPUAIOB

2.1.4 |Har"eratenu ¥ TEIJIOBBIE JBUTaTEIIN

2.1.5 | OcHOBHI TpaHC(OpPMALIIH TETIIOTHI

2.1.6 | IIpoekTHBIH TOAXO0/ B TEXHUKE

2.1.7 |HaueprarenpHas reoMeTpus 1 HHXKEHEPHAs rpaduka

2.1.8 |IIpuxiagHas MexaHHKa

2.1.9 | Dxonorus

2.1.10 | DOnexkrpoTexHUKa

2.1.11 |Hudopmaruka

2.2 JucuumianHbl (MOXYJIM) H MPAKTHKH, JUIsI KOTOPBIX 0CBOEHHE TAHHO THCHUIIIAHBI (MOAY/Is)) HEOOXO0THMO KaK
npeanIecTByomIee:

2.2.1 | AnprepHaTHBHas SHEPreTHKA

2.2.2 |HerpamunuoHHbIE U BO30OHOBIsIEMbIE HICTOUHUKH SHEPTUN

2.2.3 |IloaroroBka K MpoIeaype 3alUThI U 3alUTa BEITYCKHOW KBATH(UKAIIMOHHON pabOTEI

2.2.4 |IIpepnumnnoMHas IpaKTHKA

2.2.5 | TennoBble 3NEKTPUYECKUE CTAHIIUU

2.2.6 | TennosHepreTU4eCKUe CUCTEMBI IPOMBIIIIEHHBIX IPEAIPUATHH

3. PE3YJIbTATBI OBYUYEHUMS IO JUCIUITIJIMHE, COOTHECEHHBIE C ®OPMUPYEMBIMHA
KOMIIETEHIIMAMH

YK-6: npuHsTHE pemeHuii

3HaTb:

VK-6-31 TexHOIOrH4ecKne CXeMbI KOTJIOB-YTUIN3aTOPOB

YK-3: npoextupoBaHue 1 pa3padorka

3HaTh:

YK-3-31 npuHUIMIIBI 1EHCTBUS KOTIIOB-YTHIIN3aTOPOB U BCIIOMOTaTEILHOTO0 000PYyA0BaHUS

ITK-1: npoeKTHO-KOHCTPYKTOPCKAast (B 00J1aCTH TeNIO9HEPIeTHKHU H TeNJI0OTeXHUKH)

3HaTh:

IIK-1-31 ocHOBHBIE IpaBUJIa HHCTPYKTaXeH M0 TEXHUKe 0€30IaCHOCTHU MPpH paboTe ¢ coCylaMH U ammnaparaMi, padOTaIOIUMU 110
BBICOKHMM JJaBIICHUEM

YK-6: npuHsiTHE peneHuii

Ymerb:

YK-6-Y1 nony4ars 3Ha4€HHUs MapaMeTPOB TEXHOJIOTUYECKOTO MPOLIecca MO MPSIMBIM M KOCBEHHBIM 3HAUEHUSIM

VYK-3: npoexrtupoBanue u pa3padorka

YMmerhb:

YK-3-V1 PaCCYNTBIBATHh KOJIMYCCTBECHHBIC U KAUCCTBCHHBIC XapaKTCPHUCTHKH KOTJIOB-YTHIN3aTOPOB

ITK-1: npoeKTHO-KOHCTPYKTOPCKasi (B 00/1aCTH TeNVI09HEPreTHKHU U TelJI0TeXHUKH)

YMmerb:

[IK-1-¥1 ucnonap30BaTh HOPMAaTUBHO-TEXHUUECKYIO JOKYMEHTAIINIO HAa KOTEIbHbIE YCTAHOBKH

YK-6: npuHsiTHE perieHuii




Baanernb:

YK-6-B1 moHuMaHneM HOpM MPOECKTUPOBAHUS U MPUHITHUS PELIeHUH Py pa3paboTKe U BEIOOPE CXEM YTIUIIN3AIUH TeIa

YK-3: npoexTupoBaHue 1 pa3padoTka

Baanernb:

VK-3-B1 TepMuHOI0rUel Mo KOTEIbHBIM YCTaHOBKAM

ITIK-1: nIpoeKTHO-KOHCTPYKTOPCKast (B 00/1aCTH TEIIOIHEPIeTHKHU H TeIJIOTeXHUKH)

Baaaernb:

ITK-1-B1 Meronamu moycka Hay9HO-TEXHUYECKOH HH(POpMALIUK IO CHCTEMaM YTHIIH3aI[HN

4. CTPYKTYPA U COOEPKAHUE

Kon HaumenoBanmue pasnenoB u | Cemecrp | HacoB | @opmupyemsbie | Jluteparypa | Ilpumeyanue KM BeimoJsn
3aHATHA TeM /BUJ 3aHATHS/ / Kype HHIUKATOPBI H JJL. sieMble
KOMIICTCHIUH pecypcsl padoThI

Pazgen 1. O6mas
HHPOPMAIHS 0 BTOPUYHBIX
JHepropecypcax

1.1 OO01ue SHEPreTUIecKUue 4 4 T1IK-1-31 IIK-1- JI1.2 KM1 P1
otxonel. Kimaccudukanus V1 IIK-1-B1 JI1.3J12.3
BTOPUYHBIX SHEPTOPECYPCOB VK-3-31 VK-3- | JI2.5J12.6
10 BU1aM 3Hepruu. Bust u V1 YK-3-Bl 21
HaIpaBJICHUS UCTIOJIb30BAHUS YK-6-31 YK-6-
BTOPUYHBIX SHEPTETHYECKUX Y1 VK-6-B1
pecypcoB. /Jlex/

1.2 Pacder sxoHOMUU TOTIIIMBA 4 4 TIK-1-31 TIK-1- J1.2 KM1 P1
MIPU UCTIOJIb30BAaHUH V1IIK-1-B1 JI1.3J12.3
BTOPHUYHBIX VK-3-31 YK-3- | JI2.5J12.6
sHepropecypcos. /I1p/ V1 YK-6-31 21

YK-6-Y1 YK-6
-Bl

1.3 DKOJIOTUYECKHE TTPOOIIEMBI 4 40 ITK-1-31 TIK-1- JI1.2 KM1 P1
TPaAUIIMOHHON SHEPTEeTUKHU. V1 IIK-1-B1 JI1.3J12.3
BosmosxxHocTH VK-3-31 YK-3- | JI2.5J12.6
ucnosib3oBanus BOP B V1 VK-6-31 21
IIPOMBIIIJIEHHOCTH. YK-6-Y1 YK-6
SHepreTruke. JHepreTuyecKas -B1

crparerus Poccuu.
Ucnonb3oanne BOP B mupe.
DKOJIOTHYIECKHE TIPOOIIEMBI
ncnoib3oBanus BOP.
[TepcniekTuBBL
ucnoJib3oBanus BOP.
WHHOBaIMOHHBIE TPOEKTHI IO
ncnojibp3oBanuio BOP B

mupe. /Cp/

Paznen 2. OGopynoBanue
KOTJI0B-YTHJIH3aTOPOB




2.1 Kom6uHupoBanHas 4 8 MK-1-31 TIK-1- | JI1.1 J11.2 KMI1 P1
BBIPaOOTKA MEKTPOIHEPTHU V1IIK-1-B1 JI1.3J12.2
U TEIUIOTH! Ha apOra3oBbIX VK-3-31 VK-3-| JI2.3J12.5
YCTaHOBKAaX C KOTJIOM- Y1 VK-6-31 J2.6
yrunuzaropom. Haznauenue YK-6-Y1 YK-6 21
KOTJIOB-YTUIIN3aTOPOB, -B1
KIaccupUKAIIs,
MapkupoBka. KoncTpykuuu u
HMPUHLUI PabOTHI, CXEMBI
ra30TpyOHBIX, BOZOTPYOHBIX
U 3MECBUKOBBIX KOTJIOB-
yrunuzaropos. TennoBbsie
CXEMBI U NO0Ka3aTeH
MTapOTra30BBIX YCTAHOBOK C
KOTJIOM-yTHIIN3aTOPOM.
TepmoanHaMUYECKUN UK
Penkuna -bpaiiToHa,
MpUHLIMNKATIbHAs cxema, TS-
nuarpamma. /Jlex/
2.2 Nzydenue cxem 4 4 TIK-1-31 TIK-1- | JI1.1 JI1.2 KM1 P1
ra3oTpyOHBIX, BOIOTPYOHBIX VY1 IIK-1-B1 JI1.3J12.2
U 3MEEBUKOBBIX KOTJIOB- VK-3-31 VK-3-| JI2.3J12.5
yrunuzaropos. /Ilp/ V1 VK-6-31 J2.6
VK-6-V1 VK-6 Ol
-B1
23 OKOHOMHUYHOCTH CXEM. 4 80 | IIK-1-31 TIK-1- | JI1.1JI1.2 KM1 P1
[IpuauunuansHas cxema, V1IIK-1-B1 JI1.3J12.1
COCTaB, TEXHUYECKHE VYK-3-31 YK-3- JI2.2 J12.3
XapaKTEPUCTUKHU, PEXXUMBI V1 VK-6-31 J12.4 J12.5
paboTHI TEeIIO(PUKAITNOHHBIX VK-6-Y1 YK-6 J2.6
Mapora3oBBIX YCTAHOBOK -B1 21
TOII. Pacyer koTiOB-
YTHIIN3aTOPOB, ONPE/ICIICHUE
sKOHOMHH TomuBa. /Cp/
2.4 [MoaroroBka u caaua 4 4 TIK-1-31 TIK-1- KM1
3a4era /3auéTCON/ VY1 IIK-1-B1 21
YK-3-31 YK-3-
Y1 VK-6-31
VK-6-V1 YK-6
-B1
S. ®OHJI ONEHOYHBIX MATEPHUAJIOB
5.1. KoHTpo/ibHbIe MepONPHATHSI (KOHTPOJIbHAsSL padoTa, TeCT, KOJJIOKBHYM, 9K3aMeH H T.II), BOIPOCHI JJIf
€aMOCTOAITEJIbHON MOATOTOBKH
Kon KontponsHoe 1};{0165;601\“’16 B
KM MepOTpUsTHE I PpbI OTPOCHI ISl TOATOTOBKH

KOMIIETEHIIAHN




KM1 3auer

TIK-1-31;1TK-1-
V1;IIK-1-B1;VK-3-
31;YK-3-V1;VK-3-
B1;YK-6-31;YK-6-
V1;YK-6-B1

buners! k 3auery

1. OO1IHe 3HEPTeTHUECKHE OTXOIBI.

2. Knaccuduxkarnus BTOPHYHBIX SHEPrOPECYPCOB TI0 BHIAM SHEPTHH.
3. Buzpl v HampaBlieHHUs UCTIONB30BaHMSI BTOPUIHBIX SHEPTEeTHUECKIX
pecypcoB.

4. DKOHOMHS TOIUIMBA IPHU UCIIOJIb30BAHUU BTOPUYHBIX
SHEPreTUYECKUX PECypPCOB.

5. KomOuHMpOoBaHHast BEIpabOTKA JIEKTPOSHEPTUN U TEIIOTHI Ha
[apora3oBbIX YCTAHOBKAX C KOTIOM-YTHIM3aTOPOM.

6. HazHaueHne KOTIOB-YTIIIN3aTOPOB, KIACCH(HKAIIS, MAPKHPOBKA.
7. KOHCTpYKINU ¥ IPUHIAT PaOOThI, CXEMBI Ta30TPYOHBIX,
BOJIOTPYOHBIX M 3MEEBHUKOBBIX KOTJIOB-YTHIM3aTOPOB.

8. TeruioBble CXEMBI U TIOKA3aTENHU 1aPOra30BbIX YCTAHOBOK C KOTJIOM-
YTHIU3aTOPOM.

9. TepmoauHamuueckuii UK Penknna -bpaiiToHa, npuHIMIIHATbHAS
cxema, TS-nuarpamma.

10. DKOHOMHYHOCTH CXEM C KOTJIAMH-yTUIH3aTOPaAMHU.

11. IlpuHnunuanpHas cxema, COCTaB, TEXHUYECKHE XapaKTEePUCTUKH,
PEKUMBI pabOTHI TEIUIO(UKAIIMOHHBIX TAapOra3zoBbIX ycTaHOBOK TOLI.
12. Pacder KOTJIOB-yTHIN3aTOPOB, ONPEAEICHUE SKOHOMUHU TOILIMBA.

5.2. Ilepeuens paGoT, BHINOJIHSE

MbIX no gucuunauHe (Kypcoas padora, Kypcosoii npoexr, PI'P, Pedepar, JIP, IIP u 1.11.)

V1;IIK-1-B1;YK-3-
31;VK-3-Y1;VK-3-
B1;VK-6-31;YK-6-
V1;VK-6-B1

ITpoBepsiemble
Kon Hassanne
UHIUKATOPBL ConepxxaHue pabOTHI
paboTHI paboTHI N
KOMITeTeHIU It
P1 PI'P MK-1-31;I1K-1- Tema pacueTHO-rpaduaeckoro 3aganus: TemmoBoit pacyer KoTIa-

YTUIIU3aTOpA.

PI'P Bkiro4aer paccMOTpEHUE CIEYIOIIHNX BOIIPOCOB:
1) XapakTepucTHKa KOTJIOB-yTHIN3aTOPOB

2) Pacuer sHTaNBIMN ra30B U HapaMeTPOB IMapa U BOJBI

3) TemoBoii OanaHc ¥ MapOPOU3BOAUTEIBHOCT KOTIA-yTHIH3aTOPA

5.3. OueHo4HbIe MaTePUAJIbl, HCIOJIb3yeMble /IS IK3aMeHa (onucanue OWJIeToB, TECTOB M T.II.)

KOMHLKOTepHOG TECTUPOBAHUC

nap, BbIpabaThIBAEMBbIi B KOTEIBEHOH
nap, BeIpabateiBaeMsbIit Ha TOL]

HENPEPBIBHOCTHIO BBIAYU TEIUIOTHI
TeMIIEpaTypHbIM YPOBHEM

K BropuuHbIM 3HEpropecypcaM OTHOCUTCSL:
ANIEKTPOIHEPIUsl, BEIPaOaThIBa€Masi Ha ANEKTPOCTAHIUAX

BTOpI/I‘IHHe OHCPTECTHYCCKUEC PECYPCHI — 3TO!
TCIJIOTA, 0Tpa60TaBma;1 B OCHOBHOM TEXHOJIOTHYCCKOM IIPOLECCE

TCIJI0TA, OTpa6OTaBLHaH B OCHOBHOM TEXHOJOTHYICCKOM MPOLECCE, KOTOPAsA HE MOKET OBITh MCIOJb30BaHa JJI HYXKI DOHEPIeTUKU
TCIUIOTA, KOTOpast MOXKCT OBITH UCIIOJIL30BaHA I HYXX]] SOHCPTCTHKH

TCII0TAa, OTpa6OTaBHIa$I B OCHOBHOM TCXHOJIOTHYCCKOM IPOLECCCE, HO KOTOpasA MOXKET OBITH B JalTbHEHIIIEM HCII0Ih30BaHa
TCIJIOTA, HC IIOJIHOCTBIO OTpa6OTaBHIaH B OCHOBHOM TEXHOJOTHYCCKOM POLECCE

IO PE3yJibTaTaM HAJIaJOYHbIX HCTIBITAaHUA

K sHeprerndeckuM oTX0/1aM HE OTHOCSTCS
Hen30eXHBIE TOTEPH B TEXHOIOTHYECKOM arperare Wil yCTaHOBKE

9HEPrysi, KOTOpasl BO3BPALIAETCsl 00OpaTHO B TEXHOJIOTHYECKHHT arperar (YCTaHOBKY) 32 CUET pereHepaluy WK PEeLUpPKYIISIIUH
BTOPUYHbIE SHEPTETUUECKUE PECYPCHI
TIepBUYHBIE SHEPTETHIECKHE PECYPCHI

K LCJIAM UCIIOJIb30BaHUA BO300HOBIIIEMBIX HCTOYHHKOB OHEPIruu U MECTHBIX BUAOB TOIJIMBA HE OTHOCATCA:
COKpaIllcHne HOTp€6HeHI/Iﬂ HEBO300HOBIISIEMBIX TOIINTMBHO-3HEPICTUICCKUX PECYPCOB

Pa3sBUTHUC TEXHOJOTUHN HETPATUITUOHHBIX U BO300HOBIISIEMBIX HCTOYHHKOB SHCPTUn

obecmeuenue JACTCHTPATIN30BAHHBIX HOTpe6HTeJIeI>'I 1 PETUOHOB C JAJIBHUM U CE30HHBIM 3aBO30M TOIUIMBA
CHMIKCHHE paCcxXoJ0B Ha JAJIBHEIIPUBO3HOC TOIIJIMBO

nap, oJy4aeMblid B BUJIE OTXOAO0B IIPM MOKPOM TYLIEHUH KOKCa

IenecooOpa3HocTh u 3 HEeKTUBHOCTH Hcnoab3oBanus BOP onpenensercs:
TEIUIOBOM MOIIHOCTHIO SHEPrOMCTOYHUKA, HEIPEPHIBHOCTHIO BBIIAYH TEILUIOTHI M TEMIICPATYPHBIM YPOBHEM
TETIOBOM MOIIHOCTHIO SHEPrOMCTOUHHKA

TloTeHuman TemI0BLIX BTOPUYHBIX SHEPTECTUYCCKUX OTXOA0B XapaKTEPU3YCTCA:




HU3LIEH TEIUIOTON CrOpaHus
nepenagoM TeMIepaTyp

paboTON H303HTPOITHOTO PaCIIHPEHHS
repernaoM SHTAIbIUN

IIpu TemmepaTypax rperolrX ra3oB, XapakTepHbIX A1 HU3KOTEMIICPATYPHBIX KOTJIOB-YTHIH3aTOPOB, [NIABHYIO POJIb UIPACT:
JIYYUCTHIN TEII000MeH

KOHBEKTHBHBIII TEIII000MeH
TEIIONPOBOAHOCTh
TypOYJIeHTHBIH 00MeH

BCE BBIICYKA3aHHBIEC TIPOLECCHI

IIpu TeMmepaTypax rperolyX ra3oB, XapakTePHbIX A1 BEICOKOTEMIIEPATyPHBIX KOTJIOB-YTHIN3aTOPOB, [IABHYIO POJIb UIPACT:
JYYUCTHIN TEII000MeH

KOHBEKTHUBHBIII TETIII000MeH
TEIIONPOBOAHOCTh
TypOyJIeHTHBIH 00MeH

BCE BBIIICYKAa3aHHBIEC TIPOIIECCHI

DddexTuBHOCTH pabOTHI KOTIA-yTHIIN3aTOPA 3aBUCUT OT:
TeMIIepaTypsl MOCTYITAIONIETO Ta3a

crnoco0a mogayu rasa

00BeMa MOCTYNAOIIErO ra3a

BCETO BBIMIECTIEPSIUCICHHOTO

Uro siBNAETCA HCTOYHUKOM SHEPTHH AeTaHAep-TeHepaTOPHON YCTaHOBKH?

CKMI'aHUE ra30BOI0 TOIUIMBA IIPH BEICOKOM JABJICHUHU HA TOPEJIKE

CKMIaHUE ra30BOT0 TOIUIMBA NIPU HU3KOM JaBJICHUU

nepernaj JaBICHUN MEXIy MaruCTPaJIbHBIM Ia30IIPOBOJOM U PACIIPENECIUTEIBHON CEThIO
HU3MEHEHHUE COCTaBa YIIIEBOJOPOI0B B I'a30BOM TOILIMBE

nepernaj TeMIepaTyp MeXy MarucTpajabHbIM ra301pOBOIOM U PACIPEAEIUTEILHON CETHIO

Kakue BropuuHble 3Hepropecypchl 00pasyloTcst Ha THAPOAIEKTPOCTAHIHSX ?
Harperas OXJ1a)XIarolas Bo/ia KOHACHCAlMOHHBIX YCTPONCTB TypOuH
OTXOMSIINE JTHIMOBBIC I'a3bI KOTIIOATrPEraToB

HarpeTas oxXJjiaxJaromias BoAa U3 CUCTEMBI OXJTAKIACHUA JICKTPUICCKUX TEHEPATOPOB
BCC BBILICIICPCUHCIICHHOC

Kakue mperMyIiecTBa UMEET BOJOPOIHOE TOIIIMBO?
HHU3Kass CTOUMOCTb

yA0OCTBO MOCTaBKH

9KOJIOTUYECKast YUCTOTA

6€301MacHOCTb IPHMEHEHHS

BBICOKAsI TEMJIOTBOPHAS CIIOCOOHOCTb

CoJHeuHBIe BOJJOHATPEBATENN PUMEHSIOTCS B LEIISX:
BBIITAPUBAHUSI COJICBBIX PACTBOPOB

OTOIUICHUS U TOPSYETO BOJTOCHAOKEHHS

TOPSIYEro BOAOCHA0KEHUS

OTOIUIEHUS

MOJYYCHUS ANICKTPOIHEPTUH

ITaccuBHBIN COTHEYHBIH 000TPEB — ITO:

00orpeB 371aHKi TOCPEACTBOM COOTBETCTBYIOLIEH OPUEHTAIMU U JU3aiiHa
000pyIoBaHHeE 3/1aHHSI CHCTEMOM COJTHEYHBIX TEIIOTeHEPaTOPOB
00opyoBaHHe 31aHHS CHCTEMOH (POTOPIEKTPUIECKHUX MaHEeIeH
OGOpYHOBaHI/Ie 31aHus COJTHEYHBIMHN YCTAHOBKaMU IMOJ0OTPEBA BOABL

CopeprkaHue KUCI0pOJa B BBIXJIONHBIX ra30B COBPEMEHHBIX 3Heprernueckux I'TY cocrasiser. ..
14-16 %

25-30%

38-55%

4-14%

24-40%

Kaxotii Bug BOP npencrasiser co0oit 0OTXOIB! TEINIOTEXHOJIOTHH, KOTOPBIE HCTIONIB3YIOTCS B TOTIOYHBIX TIpoIieccax?
Topro4ne

TCIIJIOBBIC




U30BITOYHOTO JABICHHS
CHJIOBBIC
ra3oo0pa3Hble

Bropuunsie sHepropecypcebl — ?

NOTEHIMAIbHAs SHEPTUS a30B, BEIXOIAIINX U3 TEXHOJIOTHUECKHX arperaTtoB

TETJIOBBIE OTXOIBI, IPEICTABIIAIONINE COOO0H SHTANBIIHNIO MPOIYKTOB, BEIOPACEIBAEMBIX U3 TEXHOJIIOTHIESCKIX YCTAaHOBOK
SHEPreTHYEeCKUH MOTEHINAN MPOIYKIIUU, OTXOI0B, TOOOYHBIX U MIPOMEKYTOUHBIX IPOAYKTOB, 00Pa3YIOLIUXCS B TEXHOIOTHUECKUX
Hpoleccax ¥ yCTaHOBKAX

MpOYHe PacXoIbl Ha TPAHCIIOPT BHYTPH HOMEIICHHS

HOTEPH B COOCTBEHHBIX HCTOYHUKAX SHEPTHU

YTO KOHTPOIHMPYETCSI MPH MPOBEIACHUH IPOBEPKU FTOTOBHOCTH KOTJIA K ITyCKY B paboTy?

HAJIMYHE TOKYMEHTAIUH TI0 Pe3yIbTaTaM ITyCKO-HAIAI0YHBIX UCTIHITAHUN U KOMIUIEKCHOTO OTIPOOOBaHUS

WCTIPAaBHOCTH MUTATEIbHBIX TPUOOPOB KOTIA U COOTBETCTBHE HX MPOEKTY

COOTBETCTBHE BOJIHO-XMMUYECKOT0 pexkuma kotia Tpedosanusm OHIT OPIT]

HaJIMYUe TOJDKHOCTHBIX MHCTPYKIMH JUTsl OTBETCTBEHHBIX JIUI] M CIIEIIMAIMCTOB, OCYIIECTRISIONINX IKCIUTyaTallUIO KOTJIA.

B kaknx noMenieHmsx 3ampenieHa ycTaHOBKa ra30BbIX KOTJIOB?
B KOTOPBIX OTCYTCTBYIOT BEHTHJISIIHOHHBIC CHCTEMBI

B TIOMEIIECHHAX TOBAA

B KOpPHUIOpPaxX U Ha OaJKoHe

BO BCEX BBILICNIEPEUHCIICHHBIX

HmxHIOI0 TpanereBUAHYIO YaCTh TONKH KOTEIBHOTO arperata Ha3bIBaloT. ...
BO3yXOIIOI0TpEBATENIEM

ropsiueil BOpOHKOH

SKOHOMaH3epoM

XO0JIOAHON BOPOHKOM

C xaxon NECPUOANIHOCTBIO JOJKHBI ITPOBOAUTHCA HAPYKHBIC OCMOTPBI IbIMOBBIX pr6 u rasoxoz[ma?
HE PEKE OJHOTO pasa B MECAIL

HE PEKE OAHOI'0 pasa B nojiroga

OIH pa3 B roj BECHOM

HE PEXKE OJHOTO pasa B TPpU roja

C Kxaxoil epHOANYHOCTHIO JOJDKECH MIPOBOJUTHCS BHYTPEHHHI OCMOTP JIBIMOBOM TPYOBI M Fa30X0/1a C OTKIIFOYCHHEM BCEX
TIOAKJIFOYCHHBIX KOTJIOB?

HE PEeXKe OJTHOTO pa3a B AECATH JIeT

HE PeKe OJHOTO pa3a B ISATh JIET

gepes 5 JIeT MocIie BBOJIA B AKCIUTYaTaIHIO U B abHEHIIIEM He peke oJHOoro pas3a B 10 et

yepe3 10 et mociie BBO/Ia B AKCIUTyaTallMIO U B TaJbHEHUIIIEM HE PeXe OJHOTO pa3a B TPU ToAa

Kakye KOT/bI JOMKHBI ObITh CHA0KEHBI B3pBIBHBIMHU MPEJOXPAHUTENBHBIMU YCTPOIICTBAMU:

BCE KOTJIBI, Ha KOTOPBIE PacIpocTpaHseTcs aeiicTeue [IpaBnn

BCE BOAOIPEUHBIE KOTJIbI U aBTOHOMHBIE SKOHOMaN3€ephbl

KOTJIBI C KAMEPHBIM C)KUT'AaHUEM TOILIMBA MApONPOU3BOAUTENBEHOCTEIO Ooee 60 T\u

KOTJIBI C KAMEPHBIM C)KUTAHUEM TOIUTHBA NTapOIPOU3BOANTENBHOCTBIO 10 60 T\U BKIIOYHUTENBEHO

Ha xakue u3 nepeducieHHbIX KOTJIOB pactpocTpansatorcs [Tpasuna (ITb 10-574-03)?
HapoBbIe KOTJIBI, B TOM YHCJIE KOTJIBI-00MIIEPHI

KOTJIBI C 3IIEKTPHIECKUM 000TPEBOM

KOTJIBI-yTHIIN3aTOPHI (TapOBEIEe M BOJOTPEHHBIC)

OTOIUTEIIbHBIE KOTJIBI BATOHOB JKEJIE3HOAOPOKHOTO COCTABA

BOJIOTPEHHBIC U IIAPOBOJIOTPEITHBIC KOTIIBI

B kakux ciyyasx KoTen JoJKeH ObITh HEMEIJIEHHO OCTaHOBJICH U OTKIIIOUEH JeWCTBUEM 3allIUT MU MEPCOHAIOM?
TPY MOHW)KEHUH ABJICHUSI B KOTJIC HHKE pabovero (pa3peieHHoro)

TIPU TIPEKPaNICHUH JEHCTBUS BCEX MUTATEIBHBIX HACOCOB

TPU HEOCTaTOYHOM OCBEIIEHHH MAaHOMETPOB

py 0OHAPY)KESHUU HEHCIIPABHOCTH MIPEAOXPAHUTEIFHOTO KiIallaHa

IPU OTCYTCTBUH IIPOM3BOACTBCHHON HHCTPYKIUH Ha pabodeM MecTe orepaTopa

MIPU CHIDKEHUU YPOBHS BOJIBI HIKE HU3IIETO JOMYCTHMOTO YPOBHS

B kakom JTokyMeHTe JTOJIKEH OBbITh yKa3aH MOPSI0K aBApUHHON OCTAHOBKHU KOTJIA
B MACHIOPTE KOTJIA

B TEXHOJIOTUYECKOM CXeMe KOTEIIbHOM

B PEKMMHOM KapTe KoTia




B UHCTPYKLIUU
B CMEHHOM >KypHaJle

TTo KaKkOMy TOKyMEHTY JJOJDKCH BBIMIOJIHSTHCS PEMOHT KOTJIA
[0 YTBEPKICHHOMY rpaduKy IIIAHOBO-TPEAYIPEIUTETLHOIO PEMOHTA, 10 TEXHHYECKHM YCIOBHUSM U TEXHOJIOTUH, pa3paboTaHHOM
JI0 Havaia paboT
10 MHCTPYKIIMHU 3aBO/1a-U3TOTOBUTEIIS

0 TPOU3BOICTBEHHOW HHCTPYKIHU

0 MPEANKUCaHuI0 HHCTekTopa ['ocroprexHamsopa
10 TIMCHMEHHOMY PACIIOPSUKECHHIO HaYaIbHHUKA IeXa

5.4. Meroauka OLleHKH OCBOCHHSl JUCHMILUINHBI (MoayJs, npakTtuxku. HUP)

Kpurepuu onieHMBaHuUS OTBETA Ha 3a4ETE C OLIEHKOM

O1eHKa «OTIMYHOY» BBICTABNIAETCSA, KOTAa 00yJaroUiicsl AEMOHCTPUPYET CUCTEMHBIE TEOPETHUECKUE 3HAHUS, BIaJeeT
TEePMUHOJIOTUEH, JAeNIaeT apryMEHTHPOBaHHBIE BHIBOIBI M 000O0IIEHNS, IPUBOAUT IIPUMEPEI, TOKa3bIBAET CBOOOJHOE BIIaJICHHE

MOHOJIOTHYECKOH PEYbI0 U CIIOCOOHOCTH OBICTPO pearupoBaTh Ha YTOUHSIOMINE BOIPOCHL.

O1eHKa «XOPOILI0» BBICTABIISACTCS, KOTAa 00yJaromuiicss JTeMOHCTPUPYET NPOYHBIC TEOPETHYECKHE 3HAHUS, BIAJEET
TEPMHHOJIOTHEH, IeflaeT apryMEHTHPOBAHHEBIE BEIBOJBI H 0000IICHNS, IPHBOANT IIPUMEPEI, HO TIPH 3TOM JIeJIaeT HECYICCTBCHHEIC
OIIHOKH, KOTOPBIE OBICTPO UCTIPABISIET CAMOCTOSTENBHO WIN [IPU He3HAYUTEIBFHON KOPPEKIIUH IIPEHOAaBaTeIeM.

Ormenka «YOOBJICTBOPUTCIIBHO» BBICTABJIACTCA, KO Ia 06yqa}0u_u/11?1c;1 HCFJ'IY6OKI/I€ TCOPETHYUCCKUEC 3HAHUS, ITPOSABIACT cimabo
C(l)OpMHpOBaHHI)Ie HaBBIKH aHAJIN3a SIBJICHUH U IPOIECCOB, HCAOCTATOYHOC YMCHHC JI€IaTh aPTYMEHTUPOBAHHBIC BEIBOABI 1
MPUBOAUTL MPUMEPLI, TOKA3bIBAET HE JOCTATOYHO CBO60,HHOC BJIAICHUC TepMI/IHOHOFHeﬁ, JIOTHYHOCTBIO U MMOCJICA0BATCIIBHOCTBIO
H3JI0KCHUA, NC1aCT OH.II/I6KI/I, KOTOPBIC MOXXET UCIIPABUTD TOJIBKO IIPHU KOPPEKIUH IIPCIIOAaBaTCICM.

Or1eHKa «HEYOBIETBOPUTEIHHOY BBICTABIICTCS, KOT/Ia 00yJatomuiics JEMOHCTPHUPYET HEe3HAHHE TEOPETUUECKAX OCHOB TIpeaMeTa,
HE yMeeT Je1aTh apryMEHTHPOBAaHHbIE BEIBObI U IPUBOAUTD IIPUMEPBL, HE BIIAJEET TEPMUHOJIOIUEH, IPOSBIIET OTCYTCTBUE
JIOTUYHOCTH ¥ TIOCIIEZI0OBATEIBHOCTEIO H3JI0KEHHS, JIENAET OIIHOKH, KOTOPBIC HE MOXKET UCIPABUTh JAaXKe IIPH KOPPEKINH
TPENOoIaBaTEeNeM.

Hpoxomz[e}me KOHTPOJIBHOT'O MCPOIIPUATHSA 11O CAa4Y€ 3a4€Ta C OLICHKOM CUHUTAETCS BBIIIOJTHEHHBIM YCIICHIHO, €CJIU IIPH €Tro
OIICHMBAHUH IOJTYYCHA OLICHKA HC HUKC «YAOBJICTBOPHUTCIILHO».

6. YHEBHO-METOAUYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHUE

6.1. Pexomenayemas iureparypa

6.1.1. OcHoBHas JIMTEpaTypa

ABTOpBI, COCTAaBUTENH

3arnasue

Bubauoreka

N3parenscTBo, rof, 3i1. aapec

JI1.1 | }O.M. JIunos, FO.M. KoTenpHble yCTaHOBKU U M.: Anpgnc, 2016,
TpeTbsikoB [aporeHepaTopsl
JI1.2 | Cubukun M.IO. Texnomorus Mockgsa, bepnun: {upexr-Menua, 2014,
SHEeprocOepekeHus : yaeOHUK http://biblioclub.ru/index.php?
page=book&id=253968
JI1.3 | CrpensHukoB H.A. DHeprocoepexeHne: yaeOHHK HoBocubupck : HI'TY, 2012,
http://biblioclub.ru/index.php?
page=book&id=436283
6.1.2. lono/THUTeILHAS JIMTepaTypa
ABTOpBI, COCTaBUTENH 3arynaBue bubnnoreka WznarensctBo, rof, 311. aapec
JI2.1 | O.JI. danunos, A.b. DHeprocoepexeHue B Mocksa: U3garensckuii jom MOU, 2010,
I'apsie, 11.B. SIkoBiieB | TEIUIORHEPrETUKE U
u ap., moj pen. A.B. TEIUIOTEXHOJIOTHUSAX
Knumenko
JI2.2 | JLH. CunensroBckuii, |KorenpHble ycTaHOBKH M.: Dueproaromuszaat, 1988,
B.H. IOpenes IIPOMBIIIIEHHBIX
MpennpUsITHA: YYeOHUK A5
BY30B
JI2.3 | SlkoBneB b.B. [MoBrimienue 3 pekTuBHOCTH Mocksa : HoBoctu TemocHabxeHus,

CUCTEM TeIUIo(hUKAIN U
TEMI0CHA0KEHUS

2008, http://biblioclub.ru/index.php?
page=book&id=56217




ABTOPEI, COCTaBUTEIH 3arnaBue

Bubaunoreka M3parenscTBoO, rOf, 3I1. aapec

J12.4 | O.K. I'puropsesa, DHeprocOepexeHue B Hosocubupck : HI'TY, 2015,
A.A. ®panriesa, 10.B. | TemiosHepreTruke u http://biblioclub.ru/index.php?
OBYHMHHHUKOB TEIUIOTEXHOJIOTHSAX : yIeOHOE page=book&id=436027
nocobue
JI2.5 | H.IL XKykos, H.®. OHeprocOepexeHne B Tam60B : U3patensctBo ®I'BOY BIIO
MaiinnkoBa TEIUIOPHEPTeTHKE, «TI'TY», 2017,
TEIUTOTEXHUKE U http://biblioclub.ru/index.php?
TEIUIOTEXHOJIOTUSX | yIeOHOe page=book&id=498923
nocobue
JI2.6 |TI'.B. Ilankuna, T.B. DHeprocoepexeHue u Mockaa : ACMC, 2010,
I'ycera, @.B. SHEepreTHYecKas http://biblioclub.ru/index.php?
Banamos u np. ; pea. | >ddexTuBHOCTS : yueOHOE page=book&id=137024
I'.B. ITankuna nocobue
6.2. Ilepeuens pecypcoB HH(GOPMAIMOHHO-TEIEKOMMYHUKANMOHHOH ceTu «UHTEepHET»
31 |LMS Canvas | https://Ims.misis.ru/
6.3 IlepeueHb MpoOrpaMMHOro obecneveHus
I1.1 |IIO Mathcad 14.0 University Classroom Perpetual
I1.2 | ITIO Microsoft Office 2007 Russian Academic OPEN No Level
1.3 [IIO Microsoft Teams
1.4 |IIO MATLAB & Simulink
6.4. Tlepeyens MHPOPMANHOHHBIX CHPABOYHBIX CHCTEM H MPOdecCHOHAIBHBIX 023 TaHHBIX
N.1 |energybase.ru/ - KaTanor 3MeKTPOCTAHIUN (AaTOMHBIX, THAPABIMYECKHUX, TEIIOBBIX U Jp.)H MOJACTaHIUI MUPa;
N.2 |window.edu.ru - emuHOE OKHO JOCTyIa K 00pa30BaTeNbHBIM pecypcam
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
Ayn. Haznauenue OcHaienue
216 YueOHas maboparopus Jlaboparopus temnorexHuku U tepmoguHamuku 01350012,
1 wr.
JIaGopoTOpHBI  CTEHA Ui W3y4eHHsA  INPHHIUIIOB
mpeoOpa3oBaHuss W U3MEPEHHs  JaBJICHHSA,  pacxoja
kuakoctH, Bo3ayxa 04.2.3.0196, 1 wr.
JIaGopoTOpHBI  CTEHX Ui W3y4eHHsA  IIPHHIAIIOB
npeoOpa3oBaHUsl W HM3MEPEHHUs  JaBICHUS, pacxoja
JKUIKOCTH, Bo3nyxa 04.2.3.0197, 1 wr.
T'openka »kekuuonHas, 1 wrT.
Kommsrotep 34753/1, 1 mir.
123 VYuebnass maboparopus (kommbloTepHsiid | Morntop LCD LG21,522 MK430H-B  uepnbnii  IPS

KJIacc) Kabuner KypCOBOTO "
JUITTIOMHOTI'O MPOCKTUPOBAHUS,
CaMOCTOATENIBHOM PaboThl 00yJarOIIIXCS

1920x1080, 13 mr.

Cucremnslit 610k AMD Ryzen5 3600x8Gb 13 mir.
Be6-kamepa Logitech, 1 .

IIpoexrop Acer X118 DLP 3600Lm, 1 mT.

CTon KOMIIBIOTEPHBIH, 13 mIT.

Kpecno komnbrorepnoe, 13 mrT.

Mapupyruzarop, 1 mr.

8. METOANYECKHUE YKA3ZAHUA JJI1 OBYYAIOIIIUXCSA

B nponecce n3ydeHus: AUCLMITIMHBI BBIIEISIOT IBa BUIa CAMOCTOSTENLHON paboThl: ayIMTOPHAs U BHEAYAUTOpHAsl. AyIUTOpHas
caMoCTOsITeNIbHAs paboTa 10 TUCIUIIHHE BRIOTHACTCS HA YIeOHBIX 3aHATHAX 0] PYKOBOJCTBOM IIPETIOIaBATENs.
BreaynuropHnas

caMocCTosTeNIbHas paboTa - ITaHupyeMas yaeOHast pabota 00y9alomuMcs, BEITOTHsIeMast BO BHEAYIUTOPHOE BpeMs 110 3aJaHUIO U
IPU METOANYECKOM PYKOBOJICTBE IIPEIOAABATENs, HO 6e3 ero HeMOCpeACTBEHHOTOo yyacTus. CaMocTosATenbHAs padoTa, He
IpeycCMOTPEHHas IporpaMMoi yueOHOH JUCIUIIINHBI, PaCKPBIBAIOIIEH M KOHKPETU3UPYIOLIEH ee coJlepikaHKe, OCYIIECTBIIETCA
00yJaromMcst HHUIHATABHO, C IIENBI0 pean3allii COOCTBEHHBIX YUCOHBIX M HAyIHBIX HHTepecoB. i 6oiee 3¢h(hpeKTHBHOTO
BBIIIOJTHEHHSI CAMOCTOSATEIBHON pabOoThI 0 AUCIHIUIMHE NIPENOAaBaTeIb PEKOMEHYEeT HCTOYHUKH IS PA0OTHI, XapaKTepH3yeT
HauboJee paloHaIbHYI0 METOAUKY CAMOCTOSITENbHON pabOoThL, IEMOHCTPUPYET paHee BHINMOIHEHHbIE 00yJaromuMucsa paboTsl U
T.11. Byl 3ajanuii Ui BHeayJTUTOPHON CaMOCTOSITENBHOM pabOTBhI, MX COJEpkKaHUE U XapaKTep MOTYT UMETh BapHATHBHBIN U
nmuddepeHIMpoBaHHBIA XapaKkTep, YIUTHIBAaTh HHINBHIYaIbHBIE 0COOEHHOCTH oOydatomerocs. CaMoCTosATeNbHas padoTa MOXKET
OCYIIECTBIATHCS MHIUBUAYATBHO WU IPYIIIAMK CTYAEHTOB online ¥ Ha 3aHATHSIX B 3aBUCHMOCTH OT IIeNH, 00beMa, KOHKPETHOH
TEMaTHKH CaMOCTOATENBHOM PabOThI, ypOBHS CI0XKHOCTU. KOHTPOIIb pe3yabTaTOB BHEAYJUTOPHOI CaMOCTOSITENbHON paboThI
OCYIIIECTBISIETCS B IIPEAeiax BpeMEHH, OTBECHHOTO Ha 00s3aTeIbHBIC YIeOHbIC 3aHATHSA 10 TUCIUIUIHHE Ha MPAKTHYCCKUX,




| 71a00PaTOPHBIX 3aHATHAX.




