MUHHUCTEPCTBO HAYKH U BBICHIETO OBPA3OBAHMS POCCUMCKOM ®EJIEPAIIUA
IIOBOJIXCKUM I'OCY JAPCTBEHHbIN TEXHOJIOTMYECKU YHUBEPCUTET

Pl COOPMHUPOBAHA,
COrIACOBAHA
W YTBEPHEHA B JHOC

PABOYASA ITPOI'PAMMA JUCHUIIVIMHBI (MOOYJIS)

YTBEPXIAIO
Hupextop UMM

YTBEPX/IAIO /H.II. CioToB/

(®.1.0. nexaHa (AUPEKTOpa HHCTUTYTA))

b.1.2.4 KorenbHble yCTAHOBKU U APOT€HEPATOPHI

27.02.2026 1.

(KOO U HaUMeHO8aHue OUCYUNTUHBL NO Y4eOHOMY NIAHY)

HanpaBnenune noaroToBku
(ceranbHOCTD)

13.03.01 TemosHepreTuka 1 TEIJIOTEXHUKA

KBaJ'II/I(bI/IKaI_II/IH BBIITYCKHHKA

bakanasp

(bakaaBp/MarucTp/CeHaIKCT)

HaHpaBHeHHOCTb HpOMLII_HJ'IeHHaSI TCIIJIOOHCPICTUKA

Kypc 3

Cemectp 5,6

PacnpeneneHHe yqe6H0r0 BpPEMCHHA

TpynoemkocTh o yueOHOMY TIaHY 288/8
Jlexum 34
JlabopaTopHbIie pabOThI 34
[IpakTuueckue 3aHATHS 52
WNHnas xonTakTHas pabora -
Bcero koHTakTHOU paboTh (0€3 yuera 3K3.) 120
KonrtakTHas paboTa 1o sK3aMeHy 6
KypcoBoii mpoekT (padota) 6
CamocrosrenbHas paboTa 00yJaronmxcs

(6e3 yuera 3K3.) 132
CamocrodrenbHas padoTa 1o MOATr0TOBKE K

IK3aMEHY 30
OK3aMeH 6
3auer 5
BPK, 13 .

(rom)

YaCOB/3aYETHBIX €IUHMNI]

qaCoB
qaCoB
qaCoB
qaCoB

qaCoB

94acoB
cemecTp

qaCcoB

9acoB
cemecTp
cemecTp
cemecTp



ObopomHas cmopoHa mumyibHO20 JUCMA

[Tporpamma cocraBneHa B coorBercTBuu ¢ Tpeboarusimu @I'OC BO HanpaBieHUs OATOTOBKU
(cnermanbHOCTH) 13.03.01 TermosHepreTuka U TEIMJIOTEXHUKA

[TporpamMmmy cocTaBuIu:

JIOLIEHT OI1 COI'JTACOBAHO A.A. Menskos
(1OMKHOCTD) (xadenpa) (N.0. damuus)

JIOLIEHT OI1 COI'JTACOBAHO B.A. Xi1e0HUKOB
(1OMKHOCTD) (xadenpa) (N.0. damuius)

PACCMOTPEHA u OJIOBPEHA Ha 3acenannu kadenpsl, 3a KOTOPOM 3aKperyieHa TUCITUTUINHA

Kadenpa "Oueproobecnieuenne npeanpusTuii”

(HammMeHoBaHUe Kadeaphl)
28.01.2026 pOTOKOJ Ne 5

(mara)
3aBenyromuii kageapoit COI''TACOBAHO I1.H. AuncumMosB

(1.0. ®amunus)

Pabouas nmporpamma COI'JTACOBAHA ¢ ¢akynbTeToM (MHCTUTYTOM), BBIITYCKAIOIIECH(MMU )
kadeapoi(amn).
COOTBETCTBYVET pgeiictByromeit OII.

3aBenyromuii kageapoit COI''TACOBAHO I1.H. Anucumosn
(M1.0. ®amunus)

[Ipencenarens MeToauyeckoil Komuccud (akyiapbTeTa (MHCTUTYTA), B KOTOPBIM BXOAMT
BBHITTyCKaromas kadeapa

COI'-TACOBAHO J.B. Koctpomuu

(1.0. ®amumnus)

Okcnept(sl): PaneeB Anekcanap AnepbeBrud, TeXHUUECKUN TUPEKTOP-TIIaBHBINA HHXKEHEP
Womkap-Onunckoit TOI-2 ®unmana Mapuii D1 n Uysaums ITAO "T ITiroc"

Pabouas nporpamma npoBepeHa u 3apeructpupoBana B YMII 27.02.2026 r.

Crernanuct yuebno-meroauueckoro neatpa COI'JTJACOBAHO /T.A. CmupHoBa/



Pazpen 1. HEJIb OCBOEHUA AMCIHUITJIIMHBI

[leapt0o OCBOCHMSI AUCIUIUIMHBI SIBISETCS JOCTHXKCHHE IUIAHUPYEMBIX PE3yJbTaTOB OOYydYCHHS,
cooTBeTCcTBYIONIMX ycTaHOBICHHBIM B OIIOII nnaukaropam A0CTUKEHUSI KOMIIETSHITUI:

Konun Kon n HaumeHoBaHue Pe3ynbrarel 00yueHus

HalMEHOBAHUE | MHIUKATOPA JOCTHKEHHUS

KOMIETEHIIUU KOMIIETEHIIUH
1. IIK-1 IIK - 1.1 YyactByer B 3HAHUs: 3HAET OCHOBBI CXEM pa3MELIEHUS OOBEKTOB
CriocobeH k pa3paboTke cxem Ipo¢eCCHOHATIBHOM 1eATEbHOCTH B COOTBETCTBUU C
pa3paboTke pa3MelieHust OObEKTOB  |TEXHOJIOTHEH ITPOU3BOACTBA
cXeM podecCHOHAaIBHOM yMeHHs1: YMeeT pa3padaTbiBaTh CXEMbl pa3MeEIeHHUs
pa3MeIIeHUs JICSTCIIBHOCTH B 00BEKTOB PO ECCHOHATIBHOM 1S TETFHOCTH B
00BEKTOB COOTBETCTBUHU C COOTBETCTBUHU C TEXHOJIOTHUEHN IMPOU3BOACTBA
Ipo()eCCUOHAb |TEXHOJIOTHEN HaBbIKH: VMeeT HaBbIKU pa3pabOTKU CXeM
HOM IPOU3BOJCTBA pasmeleHst 00BEKTOB PO eCCHOHATBHON
JIEATENBHOCTH JeSITeIbHOCTH B COOTBETCTBUU C TEXHOJIOTHEH
(OI1O) B MIPOU3BOJICTBA
cootBercTBuu ¢ |[IK - 1.2 CoGmromaer 3HAHMsA: 3HAET OCHOBHBIC MMPABUJIA TEXHOJIOTUUECKOU
TEXHOJIOTHEH npaBuia JUCLUIUIMHBL IIPU HKCIUTyaTallui 00BEKTOB
IPOU3BOJCTBA  |TEXHOJOTUYECKON npodeccHOHaIbHOMN 1S TeTbHOCTH

JTUCIUILIAHBI IPU
AKCIUTyaTalliu 00BEKTOB
npodeccuoHanbHOM
JeSATeTbHOCTH

yMeHHsi: YMeeT coOIoaaTh npaBuia
TEXHOJIOTHUECKOU AUCHUILIMHBI ITPU 3KCILTyaTallun
00BbeKTOB MPO(heCCUOHATLHOM AESITEIIbHOCTH
HaBBIKH: lIMeeT HaBbIKY BHITIOJTHEHUS MPABUIT
TEXHOJOTHYECKON UCIUTUIMHBI TIPU SKCIUTyaTaIlluu
00BEKTOB PO eCCHOHATHHON AESITENFHOCTU

2.1IK-3 T'otoB K
pa3paboTke
MEPOIPUATHH 110
DHEPTO- U
pecypcocoepexe
Huto mo OI1/]

I1K - 3.1 lemoHCcTpHpYyeT
3HaHUE HOPMAaTHBOB IO
SHEPro- u
pecypcocOepekeHnIo Ha
o0BeKTax
npodecCuOHAIbHON
JESITEIbHOCTH

3HAHHUsI: 3HaeT OCHOBHBIE HOPMATHUBHI 110 YHEPTO- U
pecypcocOepexeHnIo Ha 00bEeKTax
poheCCHOHANBHOMN ACATETLHOCTH

yMeHHs1: YMeeT IPUMEHATh HOPMATUBBI 10 SHEPro-
U pecypcocOepekeHnI0 Ha 00BeKTax
poecCHOHANBEHOM e TENbHOCTH

HaBBIKH: lIMeeT HaBBIKM JEMOHCTPAIIMH 3HAHUN
HOPMAaTHUBOB TI0 YHEPTO- U PECYPCOCOSPEIKESHUIO HA
00bekTax nMpodecCHOHATBHOM IeATeTbHOCTH

1K - 3.2 Pa3pabarsiBaer
MEPOTPHSITHS T10 SHEPTO-
U pecypcocOepexeHunto
Ha 00BEKTaX
npodecCHOHATbHON

e TEIIbHOCTH

3HaHMs: 3HAET OCHOBHBIE MEPONIPUATHS IO SHEPIO-
U pecypcocOepekeHHIO Ha 00bEKTax
poecCHOHANEHOM e TENbHOCTH

yMeHusi: YMeeT pa3pabaThiBaTh MEPOIIPHUATHS 110
HEPTO- M PECypCOCOEPEIKEHHUIO HAa 00BEKTAX

PO eCCHOHATBHON JeATENHHOCTH

HaBbIKH: VIMeeT HaBbIKH pa3paboTKU MEPONPUITUN
10 PHEPro- U pecypcocOeperkeHNI0 Ha 00BEKTaX
poecCHOHANEHOM e TENIbHOCTH

Pazpen 2. MECTO JUCHHUIUIMHBI B CTPYKTYPE OITOIT

JlucuumuiiHa OTHOCUTCS K 4acTH, (popMupyeMoit yaacTHUKaMH 00pa30BaTeIbHbIX OTHOLICHUN

OIIOIL

JlucuunianHa sBisieTcs 00s3aTeIbHOM




Jns  mpopomkenust  (GopMupoBaHUS — 3aABJICHHBIX  KOMIIETEHIMII  HEOOXOIMMBI  3HAHUS
NPEIIECTBYIONIMX MPAaKTHK: YueOHas npaktuka. [Ipopmmmpyromas npakruka (I1IK-1), YueOnas
npaktuka. [Ipodumupyromas npaktuka (ITK-3)

W3yuaemass OUCHMILUIMHA SIBJISIETCS OCHOBOM ISl TPOJNOJDKEHUS (OPMHUPOBAHMS YKA3aHHBIX
KOMIETEHIIMH B CJIEAYIOIIMX AUCHUIUIMHAX: OHEProcOepekeHue B TEIUIODHEPreTHKE U
teriorexHonorun (I1K-3); mpakrukax: Ilpenpguminomnas npaxtuka (IIK-1), IIpousBoncTenHas
npakTuka. TexHonoruueckas npaktuka (paccpenorouennas) (I1IK-1), [Ipegnunnomuas npaktuka
(TTK-3); rocynapcTBEHHON MTOroBoOi arTecranuu B Gopme: [ToaroToBka K mporeaype 3aiuThl 1
3amuTa BBIMYCKHOW kBanudukamuonHod padotsl (I1IK-1), TloaroroBka k mporeaype 3amuThl U
3alIMTa BBITYCKHOM KBanudukamonnoi padots! (I1K-3)

Pazzen 3. OLIUCAHUE OBPA30BATEJIbHBIX TEXHOJIOI A

Jis dopmupoBaHus 3asBICHHBIX KOMIIETEHLUH MCIIOJIB3YIOTCS METOAO0JIOIMYECKHE TEXHOJIOTUH,
peanu3yromue AeATEIbHOCTHBIA, JIMYHOCTHO-OPUEHTUPOBAHHBINM, IPAKTHKO-OPUEHTUPOBAHHBIN
MOJXOJIBI.

OCHOBHBIMU CTPAaTETUYECKUMHU TEXHOJOTUSAMU SIBIISIFOTCS: JIEKLIMOHHBIE 3aHATHS, HPOLELYpPBI
camMo00y4YeHHsI, IPAKTUIECKHUE U TaOOPaTOPHBIE 3aHIATHS

Ha noctmkeHne KOHKPETHBIX LieJed O0OydeHMsI HalpaBlIeHbl IPUMEHSIEMbIE TAaKTHYECKHE
TEXHOJIOTUH: 3a/laHusl, KJIacCU4ecKas JIeKIMs, IpoOIeMHast JIeKLIUs

Paszen 4. COJIEPYKAHUE JIUCLTUTUIMHBI

5 cemecTp

Komnuectso | Dopmupyemeie

Bunwl u TeMbl 3aHATHHI
JacoB KOMIIETCHIINU

IIpoekTHpPOBaHKE KOTEJIbHBIX YCTAHOBOK M MAPOreHEPATOPOB 144 [IK-1, T1IK-3

Jlexuus. Kpatkas ucropust pa3BuTUsl KOTJIOB. 3
Knaccudukaiis ¥ THIBI TAPOBBIX KOTIOB

Jlekius. KotenbabIC YCTAaHOBKHU

Jlexuus. IToBepxHOCTH HarpeBa KOTJIOB

Jlexuus. BonorpelHsle KOTIIbI

Jlexuus. KotenbHOE TOIUIMBO, €ro TEXHUYECKUE XapaKTEPUCTHKU

Wl WwWlw|w|w

Jlexuus. MatepuasibHbIN U TEIIOBOI OanaHC MPOLECCOB
TOPEHHUS

[TpakTnueckoe 3ansatue. Knaccuduxaiys u TUIIBI TAPOBBIX KOTJIOB

HpaKTI/IquKOC 3aHgTue. Korenpabie YCTAaHOBKHU

HpaKTI/IquKOC 3aHATHUC. HOBCpXHOCTI/I HarpeBa KOTJIOB

IIpakTueckoe 3ansaTue. Bogorpeinbie KOTIbI

DO OO OO O

HpaKTI/IquKOC 3angaTue. KorenpHoe TOIINIMBO, €TI0 TCXHUYCCKHEC
XapaKTCPUCTHUKU

[TpakTuyeckoe 3aHsTHE. MaTepuallbHBINA U TEIUIOBON OaaHc 6
IIPOLIECCOB
TOPEHHUS

JlaGopaTtopHnast pabota. OnpeeneHre TEXHUUECKUX XapaKTEPUCTHK 6
TBEPJIOTO TOILIMBA

JlaGopaTtopHnast pabota. OnpeeneHne TEXHUUECKUX XapaKTEPUCTHK 6
TBEPJIOTO TOILIMBA

JlaGopaTtopHast pabota. TexHu4YeCKHUEe XapaKTEPUCTHKU U 6




koHcTpykius kotaa J[E-10-14T'M
3agaHus U1 CAaMOCTOSTENIbHONU PabOThI, B TOM YHCIIE BBHITIOJTHEHUE
[TpopaboTka JIeKIIMOHHOTO MaTepuana. M3yuenue nureparypsl.
[ToarotoBka k 1abopaTopHbIM 3aHATUSAM. COCTaBICHHE OTYETOB 110
1a00PATOPHBIM pabOTaM. 72
MHast KOHTaKTHas paboTa: 3a4eT, KOHCYIbTALUU 0
6 cemecTp
N KomunuectBo | Dopmupyemsie
Buabl 1 TeMbl 3aHATHI
4acoB KOMITETCHIIUH
CoBpeMeHHbIE KOTeJIbHbIE€ YCTAHOBKH 72 IIK-1, T1K-3
Jlekuus. TemnoBoii pacuer KOTJIa 4
Jlexuus. Tonku u ropenodHbIe yCTpOUCTBA 4
Jlexuus. CokpallieHue BpeIHbIX BEIOPOCOB 4
B OKPYKAIOIIYIO CPEely PEKUMHBIMU METOIAMHU
Jlexuus. AspoarHaMUYECKUI pacdyeT KOTEJIbHBIX YCTAaHOBOK 4
[Ipaktrueckoe 3angartue. TennoBou pacdeT KOTiia 4
[TpakTrueckoe 3ausTue. TONKK U ropeoyHble yCTPOKCTBa 4
[TpakTrueckoe 3ausTue. CokpalieHle BpeIHbIX BHIOPOCOB 4
B OKPYKAIOIIYIO CPETY PEKUMHBIMU METOIaAMH
[TpakTrueckoe 3ausATHE. ASPOIUHAMUYECKHI pacueT KOTeIbHbIX 4
YCTaHOBOK
JlaboparopHas paboTa. TernoBocnpusTHe MOBEPXHOCTEH Harpena 8
U pacyeTHas apolPOU3BOIUTEILHOCTh KOTIA
JlaboparopHas paboTa. banaHcoBble HCTIBITAaHUS TAPOBOTO KOTIA 8
3amanus A CaMOCTOSITENIbHOM pabOoThI, B TOM YHKCIIE BHITIOJTHEHHE
KYpPCOBOTO MPOEKTa/pabOThI
[TpopaboTka JIeKIIMOHHOTO MaTepHana. M3yueHue nureparypsl.
[TonroroBka k 1a00paTopHbIM 3aHATUSAM. COCTaBIEHHE OTYETOB IO
71a0opaTOpHBIM paboTaM. 24
BBINOJIHEHHE KYPCOBOT'O MPOEKTA/paboThl 36
Wuas koHTakTHas paboTa: KOHCYIbTAIINH, 3al[UTa KypCOBOTO 0
IPOEKTa/PadOTHI
IToaroToBka K dK3aMEeHY 30
[TpoBeneHme dk3aMeHa 6

Pasnen 5. METOJMUYECKUE YKA3AHMS JUIS OBYYAIOIIMXCS TI0 OCBOEHUIO
JIACHUTUINHBI

W3ydyeHne IUCHUIUIMHBI (MOAYJSI) PEKOMEHAYeTCsl HayaTh C O3HAaKOMIIEHHS C paboueit
IpOTrpaMMOii, ee CTPYKTYpOi M COJepX aHHEM pa3/iesioB. Y4eOHBbIH MaTepual CTPYKTYpUpPOBaH,
U3ydyeHHe  JUCHMIUIMHBI ~ OCYIIECTBISIETCS B TEMaTH4eCKOHl  TOCIeI0BaTeIbHOCTH.
3aHATHSA JIEKIHOHHOI0 THIA JAIOT CUCTEMAaTH3WPOBAHHBIE 3HAHUS 1O TUCIHIUIMHE (MOJIYIIIO),
KOHIICHTPUPYIOT BHUMaHUE Ha HaumOoJiee CIOKHBIX M BaXHBIX BOMpPOcax. Bo Bpemst JEKIIMOHHBIX
3aHATUI PEKOMEH]IyeTCsl BECTH KOHCIEKTHPOBaHUE y4yeOHOro Marepuana; oopamaTh BHUMaHuEe Ha
(GOpMYIMPOBKM M KAaTEropuu, pacKpbIBalOIIME CYTh NpPOOJIEMbl, SIBICHHUS WM IPOLECCa;
3a(puKCUpOBaTH BBIBOJIBI u MIPaKTUYECKHE PEKOMEHTallH. (npu HaJIMYUN)
[TonrotoBka K 3aHATHSM CEeMHHAPCKOT0 THINA BKJIIOYAET O3HAKOMIIEHHE C IUIAHOM
NPAaKTUYECKOro M J1abOpaTOPHOIrO 3aHATHs; pabOTy C KOHCIEKTOM JIEKLUH, BBIIOJIHEHUE
JIOMAIIIHETro 3a/aHusi, pabory ¢ y4eOHOM M y4eOHO-METOAMYECKOW JIMTepaTypol, HayYHBIMHU
U3JJaHUAMU U DSJIEKTPOHHBIMU O0pa3oBaTEIbHBIMH pPECypcaMu, PEKOMEHJOBAaHHBIMH paboueii
MIPOrpaMMOM TUCIIUTUIMHBI (MOJTYJIST).



CogepxaHue caMOCTOSTENbHOI PadoThl omnpenensercs padodeil mporpaMmon TUCIUTUIMHBI
(MoOmyns), OICHOYHBIMA W METOJUYECKUMH MaTepHallaMd, 3aJaHusIMU ¢ YKa3aHHUSIMH
npernogaBarenss. CamocrtostenpHass paboTa MOMXKET OCYIISCTBIATHCS B ayJUTOPHOU U
BHEAYJAUTOPHOU (opMax. DPPEKTUBHBIM CPEICTBOM OCYILIECTBICHHUS CaMOCTOSTEIBHON pabOThI
SBIISICTCS.  DJIEKTPOHHAsi MH(GOPMAIIMOHHO-00pa3oBaTebHas CcpelJa YHHBEPCHTETa, KOTopas
oOecreynBaeT JOCTyl K 00pa3oBaTelbHOH mporpamMMe, paboueil mnporpamMMe JUCIUILTHHBI
(Momyss), K DJIEKTPOHHBIM OHOTMOTEYHBIM CHCTEMaM, MpodecCHOHANBHBIM 0a3aM [aHHBIX H
UH(POPMALMOHHBIM CIPaBOYHBIM CHCTEMaM.
W3yueHne AMCUMIUIMHBI (MOMAYJSI) BKJIFOYACT BBITIOJHEHHWE KYpPCOBOTO IPOEKTa, J1abopaToOpHOM
paboTHI.

[leproauaHOCTh TIPOBEACHHUS, (POPMBI TEKYIIETO KOHTPOJS YCIIEBAEMOCTH, CHCTEMa OIICHUBAHUS
xoJ1a OCBOCHUS JUCITUTLIAH MIPEICTaBICHBI B paboueii mporpamme.
dopMoil MPOMEKYTOUHOH aTTECTAIUK IO JUCHUIUIMHE (MOJIYJIIO) SIBISICTCS 3a4€T, dK3aMEH; IO
KypCOBOMY MIPOCKTY siBJsieTcs: AudhepeHnpoBaHHbIN 3a4ET.

Paznen 6. MATEPUAJIBHO-TEXHUYECKOE n YYEBHO-METOANMYECKOE
OBECIIEYEHUME JUCHUITIMHbI

6.1. YueOHO-MeTOIMYECKOE obecrieueHne

KonunuectBo
9K3EMIUISIPOB MEYATHBIX
NoNe C o W3IaHUH, UMEIOIINXCS B
o IUCOK UCIIO0JIb3YEeMOH JINTEpaTyphbl GHGIOTeKe, WK
3JIEKTPOHHBIN aJipec U3AaHus
(pecypca) B cetu MHTepHeT
YYEBHBIE, YYEBHO-METO/IMYECKHWE N HAYUHBIE U3JJAHU A
1. |JlumoB, IOpuii MuxaiinoBuy. KoTenabHble YCTaHOBKM MU 19
naporenepatopbl  [Tekcr] : y4eb. I CTYJIEHTOB
cneruansHoctu 1005 "Temnossie u snektpud. craniuu” / FO.
M. Jlunos, FO. M. TperbsikoB. 2-¢ uzn., ucnp. M.: HUILL
"Perynsap. u xaot. quHamuka', 2005. - 591 c. ISBN 5-93972-
430-2. Dx3emisipel: Bcero 19.
2. |XneOHukoB, Banepuit AnexceeBny. KoTenbHble YCTAaHOBKU U 40
naporenepatopbl [Texct] : 7ab. mpaktukym / B. A.
Xne6unkos. Momxkap-Oma: MapI'TV, 2008. - 75 c.
Ox3emisapsl: Bcero 40.
3. |CunenbkoBckuii, Jlazapp HaymoBuu. KortesnbHble ycTaHOBKH 16
MpOMBIIIIEHHBIX  mpeanpusatuit  [Tekcer] : [yueO. ans
CTY/ICHTOB BY30B o CMeLUAIbHOCTU "TIpom.

terodHepretuka'] / JI. H. CunenskoBckuid, B. H. IOpenes.
Uzn. 4-e, penp. M.: BACTET, 2009. - 526, [1] c. ISBN 978-5-
903178-13-1. Dx3eMIuIspbl: Bcero 16.

4. [Ocrepkun, Paxmumens Hocudosuu. KorenbHble yCTaHOBKH 13
[Texct] : KypcoBoe n AWIUIOMHOE MPOEKTUpPOBaHUE : [yueo.
mocobue s yd4aluxcs TEXHHKYMOB IO CHEIUAIbHOCTH
"Dkcruryaranus TEIUIOBBIX ceTel u TEIUIOTEXH.
obopynoBanus"] / P. . Dcrepkun. CI16.: UHTET'PAJIL, 2010.
- 279, [1] c. Dx3emmsapsl: Bcero 13.

5. |KorenbHble ycTaHOBKM W maporeHeparopsl [Tekcr] 24 |
METOAMUYCCKUE YKa3aHUs K BBITOJHEHHIO KypcoBoro mpoekra| https://portal.volgatech.net/b
/ M-Bo obOpazoBanus u Hayku P®, ®I'BOY BIIO "Tlosomx.|00ks/Xlebnikov_kotelnye us
roc. texuoix. yH-T"; [coct.: B. A. Xme6umkos, C. B.|tanovki_parogeneratory 201
Bacrpakosa, E. H. Cunoposa]. Homkap-Ona: IIT'TY, 2014. - 4.pdf




41 c. Dxk3eMIusipsl: Bcero 24.

6. |bammaes, lO. Il. KoTenpHble yCTaHOBKH M MapOreHEPaTOPHI
[DnexTpoHHBIH pecypc] : yuebHO-MeToanueckoe mocooue ms| https://e.lanbook.com/book/3
By30B / bammaer lO. II.,Xycaes H. C.,banmanoB M. b, 22466
Xycae H. C., banmanoB M. b. 2-e u3g., crep. CaHKT-
IlerepOypr: Jlane, 2023. - 68 ¢. ISBN 978-5-507-47032-7.
7. |Kpyrnos, I'. A. Terutorexnuka [Tekct] : yueOHOE mocodue /
Kpyrnos I'. A., bynrakosa P. U., Kpyrnosa E. C. 4-e u3n.,|https://e.lanbook.com/book/2
crep. Cankt-IletepOypr: Jlans, 2022. - 208 c¢. ISBN 978-5- 63066
507-45269-9.
DJIEKTPOHHBIE OFPA30OBATEJIBHBIE PECYPChHI
1. |Hayunas snekrponnas 6ubmmnoreka eLIBRARY.RU http://elibrary.ru
2. |Hayunas snexktponHas 6ubanoreka «KubepaeHuHKa» http://cyberleninka.ru
[MTPO®ECCHUOHAJIBHBIE BA3bI IAHHBIX 1 THO®OPMAILIMOHHBIE CITPABOYHLBIE
CHUCTEMBI
1. |CuopaBouno-npaBoBas cucrema KoHcynprant+ http://www.consultant.ru
2. |(IIpodeccronanbHbie ClipaBOYHBIE CHCTEMBI TeXdKCepT http://www.cntd.ru

6.2. MaTtepuanbHO-TeXHUYECKas 6a3a v MporpaMMHOE 00ecrieueHue

NeNe | Ayauropuu st npose- | [lepeueHb 0CHOBHOrO 000pyJOBaHUS [Iporpammuoe
/Tl |ACHUS Y9eOHBIX 3aHATHH, obecrnieueHue
CaMOCTOSITENIbHOU pabo-
TBI ¥ TIPOBEJICHHSI TOCY-
JApCTBEHHOM UTOTrOBOM
aTTeCTalNU
1. 125 (1) Knamaun JIY 50 (1), Jlabopatopuas|Microsoft Windows
YCTaHOBKa "ABromarusupoBanHas|Enterprise, CnpaBouHas
KOTeJbHasI Ha KHUJIKOM u|npaBoBas cucreMa
razoobpazaom 1" (1), JlabopatopHnas|"Koncynprant  Ilmroc",
ycTaHOBKa  "ABromMaru3upoBaHHbIii | Microsoft Office
teruioBoll  myHkTt" (1),  Maker|Standard, Arent Dr.Web,
MOOMIIBHOM razotypounHoii| Kommiaexr I'APAHT-
anekTpocTaHuuu B Macuirade 1:87 (1),|Mactep, Microsoft
Haknaguele gatunku KYPCB-010M|Access, Microsoft Visio
(2), [IIpoekrop wmynbTumenuiinbiii|[Professional,  Microsoft
Hitachi CP- RX93 (2),|Project Professional,
Tepmoperymnsitop Microsoft Visual Studio

C5M1"Dnekrponuka" (1), Tunosoi
KOMIUIEKT ydeOHOro oOopynoBaHUs

"ABTOMAaTHKa CHUCTEM
TeriocHabxkeHuss W BeHTH (1),
Tumnosoit KOMIUIEKT y4eOHOT0
o0opyoBaHUS " ABTOHOMHaS

aBTOMaTU3HpOBaHHas cuctemMa oT (1),
Onesatop 210 01 (1), Kommuekr
yuebnoi mebenu (1)

Enterprise, Kommnekt 1O
JUISL PEIIeHUsT OCHOBHBIX
MOJIb30BATEIbCKUX 33]1a4

Pasgen 7. ®OPMbI KOHTPOJISI OCBOEHUS AUCLIUIUIMHBL ®OH]T OLIEHOYHBIX
CPEJICTB

Kpurepun onieHHBaHNA HHIMKATOPOB TOCTH)KEHUS KOMIICTCHIIMM HAIIPABIICHBI HA!
- YCBOEHHE TEOPETUUECKOro Marepuana (00beM 3HaHHH, TITyOMHA YCBOCHHMS ), IPETyCMOTPEHHOTO




paboueit mporpamMmmoi;

- YMCHHC U3JIaraTb MaTcpual (‘IGTKOCTB, TpPaMOTHOCTD U3JIOKCHUA MaTCpUalia, TOYHOCTH U IMOJIHOTA
BOCIIPOU3BEICHHS Y4eOHOT0 MaTepuaa);

- YMEHHUE IPUMEHATHh TEOPETUYECKUE 3HAHMS IIPU PEILICHUU IPAKTUYECKUX 3aJaHUM.

[IIkaa onleHNBaHUs MPEICTaBlIeHA HUXKE.

YpoBeHb
c(hopMUPOBAHHOCTH [lIxana
Kpurepuu onenuBanus
3JIEMEHTOB OIICHUBAHUS
KOMIIETEHIINHU
[Toporosbiii OOyuarommiics WMeeT 3HaHUsS OCHOBHOTO MaTrepuana,| yIOBJIeT-
YpOBEHb IPOSBISET YMEHHUE JIOTMYHO €ro usjaratb, HO MOXET| BOPUTEIBHO

JOIyCKaTb ~ HETOYHOCTH B U3JIOKEHUM  Marepuaa,
HEJ0CTAaTOYHO MpaBUIbHbIE (OPMYJIUPOBKH, HCIBITHIBACT
3aTPyJHEHMS B BBIIIOJHEHHUH NIPAKTUYECKUX 3aJaHUMN.

[IponBunyteiii  [OOydaromuiics TBEpIO 3HAET MPOTPAMMHBIM MaTepHal,| XOpOIIo

YpOBEHb U3JIaraeT €ero rpaMoOTHO M IO CYLIECTBY, HE JIOMYCKAeT
CYILIECTBEHHBIX HETOYHOCTEN B OTBETE HA BOIIPOC, IPABUIBHO
IPUMEHSIET TEOPETHUECKHUE IIOJIOKEHUS MpU  PELICHUU
MPAKTUYECKUX BOMPOCOB U 3a/iay, BIaZeeT HEOOXOIUMBIMU
HaBBIKAMH ¥ IPUEMaMH UX BBITOJHEHUS

Bricokuil ypoBeHb [OOyuaromuiics r1yOOKO M IMPOYHO YCBOWJI INPOTPaMMHBIN| — OTJIMYHO
MaTepual, I'paMOTHO M JIOTMYECKM CTPOWHO €ro Hu3jaraer,
JTaeT MCYEpIBIBAIOIINE OTBETHI HAa IIOCTABJIEHHBIE BOIIPOCHL. B
OTBETE TECHO YBS3BIBAETCS TEOpUS C MPAKTUKOW, MPU 3TOM
oOydaromuiics  He  3aTpyJdHseTCs C  OTBETOM  IpH
BUJOM3MEHEHNH 3aJlaHus, CBOOOHO CIpPAaBIISIETCS € 3a7a4aMH,
BOIpOCAaMM ¥ JAPYTMMHU BHJIaMU TPUMEHEHUS 3HAHHM,
MOKa3bIBaeT 3HAKOMCTBO C MOHOTpaduuyecKod JIUTepaTypoi,
NepUOANYECKUMH U3JAaHUSIMU, [PaBUIBHO OOOCHOBBIBAET
NOPUHATBIE pelIeHusi, CBOOOJHO BiaJeeT Pa3sHOCTOPOHHUMHU
HaBbIKaMU, IPUEMaMH BBIITOJIHEHUSI IPAKTUUECKUX paboT

7.1. Texymuii KOHTPOJIb yCIIEBAEMOCTH

Texymuii KOHTPOJb YCIEBAaEMOCTH OOECIeYMBaeT OICHUBAaHHE XOJa OCBOEHUS JHCLUIUIMHBI
(MOMyJIsl) ¥ IPOU3BOAMTCS C IPUMEHEHUEM TEXHOJIOTUU PEHTHHIOBOTO KOHTPOJIS B COOTBETCTBUU C
TEXHOJIOTMYECKOM KapTOM JuCHUIUIMHBL. 1lopsAIoK cOCTaBiIeHHs TEXHOJOTHYECKOW KapThl H
QITOPUTM  TPOBEJCHUS MPOLEAYPhl OIEHMBAHUS BHUJOB  JIEATENBHOCTH  OOYyYarolIuxcs,
HAIpaBJIEHHBIX Ha OCBOGHHME 3HAHWW, yMEHUMN, HABBIKOB W/ WJIM ONbITA JAEATEIbHOCTH, II0
HaAKOIUTEJIbHOW cHUCcTeME B OallTax yCTaHaBIMBaeTcs nojoxeHueM o cucreme PUTM B ®I'BOY BO
(II'TY»

7.2. [IpoMexyTOUHAs aTTECTAIHS 00YJarOIIUXCS
[IpomexxyTouHast arrectanusi 0Oy4YarOIMUXCsl HAMpaBjieHa HAa OICHUBAHHME PE3YIHTATOB OOyUEHUS
MO TUCIUILIMHE (MOYJII0) ¥ POBOIUTCS C UCIIOJIb30BaHUEM (DOH/IOB OIIEHOYHBIX CPEJICTB.

[TpuMepbl TUMOBBIX KOHTPOJBHBIX 3aJaHMi U3 0a3pl (OHIA OICHOYHBIX CpPEACTB IO
00pa3oBaTeNbHON IPOTrpaMMe.

1. Arperatsl, npeiHa3HAYE€HHBIE 7151 BHIPAOOTKU BOJISTHOTO Mapa HAa3bIBAIOTCS

A). BOJOTPEHHBIMU KOTJIAMHU




B). MapoOBBIMU TYpOHMHAMU

C). KOTEJIbHBIMH arperaramu
D). [IapOBBIMU M1OJ0IPEBATEISIMU
E). TEIJIOBBIMU JIBUTATEIISIMU

2. Apmarypoii Ha3bIBalOT yCTPOICTBA

A). CIIy>Kallue JUIs yJaJleHus [IJ1aKka U 30J1bI

B). CITy aIlle JIJIsl BBISIBJICHUS HETNIOTHOCTEH ra30BO31YIIHOTO TPAKTa
C). CITy>Kalue Ji1sl 00CIy>KMBaHHsI U PEMOHTA TTOBEPXHOCTEM

D). CITy’Kalllie JIJIsl MOHTa)Xa 000pyIOBaHHUS

E) NpCaAHa3HAYCHHBIC JIA IIPCKPALICHHA ITOAa4YM TCIINIOHOCHUTCIIAA WJIKM M3MCHCHHA C€I'o
KOJIM4YECTBA

3. A3poauHaMHUYECKOE CONPOTHBIICHNE CKIIAIBIBACTCS U3

A). COIIPOTHUBIIEHUS TPEHUS U MECTHBIX COIIPOTUBIICHUM

B). COIIPOTHUBIIEHUS TPEHUS U COITPOTUBJIEHUN BA3KOCTH

C). COIPOTHUBIIEHUS] BHYTPEHHETO TPEHUS U N30BITOYHOIO Haropa

D). MIOTEPH MOJTHOTO AABJIEHUS U TEOMETPUUYECKON BBICOTHI PACIIOIOKEHUS
E). y4acTKa CaMOTATH U CONPOTUBIICHUS TPEHUS

4. B nu¢dy3noHHBIX TOPENTKax ra3 ¥ BO3yX MOJAIOTCS B TONKY
A).  TpeaBapUTENbHO MOJOTPETHIMU
B).c BBICOKO#H CKOPOCTBIO
C). npeaBapuTEIbHO YaCTHYHO MEPEMEIIaHHBIMU
D). mnpenBapuTEIbHO MOJTHOCTHIO MEPEMEIIaHHBIMU

E). paznensHo

5. B koTenpHBIX MepBOil KATErOpHH JOJDKHA MTPETyCMaTPUBATHCS YCTAHOBKA
A). He 6osiee Tpex KOTIOB
B).  omHoro xotia
C).  He MeHee IBYX KOTJIOB

D). He Ooiee IBYX KOTIIOB



E). HE MEHEE TPeX KOTJIOB

6. B xoTenbHBIX ¢ BOJOTPEHHBIME KOTIaMH CJIEIyeT MPEAyCMaTPUBATh 1ea3paTopbl
A). pE3epBHBIE
B). aTMocepHbIe
C). MOBBIIICHHOTO JIaBJICHUS
D). [IUTATECIIbHBIE
E). BaKyyMHBIE
7. B mapkupoBke kotia JIE-10-14I'M nudpa 10 o6o3Havaer

A). TEMIIEPaTypy mapa

B). JlaBJIEHHE M1apa B aTM
C). naeienue napa B MIla
D). HapOTPOU3BOAUTEIBHOCTD B KI/C
E). MapONPOU3BOIUTEIHFHOCTD B T/4
8. B mpoMbIuieHHBIX KOTIaxX, paboTaromux MpH JaBieHud napa jao 2,16 MIla, game Bcero

HIPUMEHSIFOTCS DKOHOMa3ephl
A). YyTYHHBIE
B). 13 JIETHPOBAHHOM CTaJIN
C). JaTyHHbIE
D). CTaJIbHBIE

E). TpyOuatbie

9. B Tonkax ¢ yemryii4aTsIMH LETTHBIMU PEMIETKAMU MIPSIMOTO X014 PEKOMEHAYETCS CKUTATh

A). OypHlii yroib

B). KaMEHHBIN YTOJIb
C). MIPUPOIHBIH Ta3
D). Ma3yT

E). antpauuts mapok AC u AM

10. B3peiBHBIE KianaHbl IpeaHa3HAYEHbI IS



A). otOopa nmpod ra3oBoi cpeabl BO BpeMst pabOThI KOTIIa

B). NPEAOTBPALEHUS  Pa3pyLIAOIIKUX IIOCJIEICTBHUM, BBI3BIBAEMBIX ITOBBIIICHUEM
JIABJICHUS B TOIIKE

C). PETYIUPOBAHS BO3AYIIHON CPEIb
D). y100CTBa PEMOHTA TOIIKH U3HYTPH
E). POX0/1a SKCILTYyaTallMOHHOTO TTepcoHaa

3K3AMEHALIMOHHbBIN BUNET Ne 0

no gucumnamHe «KoTesibHble YCTAaHOBKM M MaporeHepaTopbI»

1. OcHOBHble onpegeneHna n TepMHnHbI

2. MaTtepuanbHbI 6anaHc naporeHepaTopa

3apava.
CopaepraHue yrnepoga B paboyein macce yrnsa coctasnsaet C°P =43,4 % npnu WP =7 % u AP = 38,1 %.

Onpeaenntb coaepikaHue yrneposga B cyxoi macce C©.

HepequL BOIIPOCOB IJIs1 TPOBCACHUA HpOMe)KYTOqHOﬁ aTTeCTaluu



MepeyeHb BONPOCOB AN MPOMENKYTOYHOM aTTecTaummn B popme 3auera.
1. MaTtepuanbHblit 6anaHc paboynx BeLLecTs B KOT/e.

2. TennoBot U aKcepreTUYeckmii banaHcol KoTna.

3. KnaccndurKkauma TonoYHbIX MPOLLECCOB M TOMOK A1A CKUFaHUA TOMNMB.
4. CxkuraHue razoobpasHoro Tonamsa.

5. CKuraHme Xnaxkoro TonamBea.

6. C:KuraHve TBepAOro Ton/iumea B cnoe.

7. MNMbinenpurotosnieHue.

8. 'mgpoanHammKa KoTna.

9. Tennosas cxema KoTna..

10.BogorpeiiHblie U NapoBble KOT/bl.

11.9KoHOMaM3epbl M BO3AyxonoaorpesaTenu.

12.TonnBHOE X0O3AMUCTBO KOTE/IbHbIX YCTAHOBOK.

MepeyeHb BOMPOCOB A5 NMPOMEKYTOUHOW aTTecTaumm B Gopme 3K3ameHa.

1. OcHoBHble onpegeneHnsa U TepMUHbI

2. Cxema Npon3BoACTBa TEMN/I0BOM SHEPTUM

3. PasgenbHbIi cnocob Npon3BOACTBA TEMIOBOM U 3/1IEKTPUYECKOIN SHEPTUM
4, Knaccndumkauma naporeHepaTopos.

5. O6Lan TexHoNOrMyecKas cxema NaporeHepaTopHOM YCTaHOBKM

6. KomnoHoBKa NoBepXxHOCTelM HarpeBa NaporeHepaTopoB..

7. [a30B0O3A4YyLWHbIM TPAKT NaporeHepaTopa

8. CocrtaBHble 4acTu naporeHepaTopa.

9. NCTOYHMKM TENNOTLI AN1A KOTENbHbIX YCTAHOBOK NPOMBbILLAEHHbIX NPeanpuaTUii.
10. Tennota cropaHua Tonaunea. TenaoTta cropaHua yCI0BHOro TONAMBA.

11. TexHnyeckne xapakTePUCTUKM TBEPObIX TONMB.

12. TexHMYecKne xapakTepmuCcTMKM masyTa.

13. TexHn4eckne xapakTepucTMKmM NPUPOAHOro rasa.

14, MaTepuanbHbIi 6anaHc naporeHepaTopa.

15. YpaBHeHWe maTepuanbHoro 6anaHca No BOAONAPOBOMY TPAKTY.

16. TennoBolt 6banaHc naporeHepaTopa.

17. MonesHo ncnonblyemoe Tenso.

18. KoadduumneHT nonesHoro gelicTemA naporeHepaTtopa no npsimomy 1 obpatHomy 6anaHcy.



19. KoadduumneHT nonesHoro gelictema Kotna (6pyTTo) no npamomy 6anaHcy.

20. KoapduumeHT nonesHoro AencTauns (HETTO) KOTe/IbHOW YCTaHOBKM



