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 3,4
Cemectp 56,7

PacnpeneneHHe yqe6H0r0 BpPEMCHHA

TpynoemkocTh o yueOHOMY TIaHY 288/8
Jlexknun 10
JlabopaTopHbIie pabOThI 8
[IpakTrueckue 3aHATHS 14
WNHnas xonTakTHas pabora -
Bcero koHTakTHOU paboTh (0€3 yuera 3K3.) 32
KonrtakTHas paboTa 1o sK3aMeHy 6
Kypcogoii mpoekt (pabota) 7
CamocrosrenbHas paboTa 00yJaronmxcs

(6e3 yuera 3K3.) 220
CamocrodrenbHas padoTa 1o MOATr0TOBKE K

IK3aMEHY 30
OK3aMeH 7
3auer 6
BPK, 13 -

(rom)

YaCOB/3aYETHBIX €IUHMNI]

qaCoB
qaCoB
qaCoB
qaCoB

qaCoB

94acoB
cemecTp

qaCcoB

9acoB
cemecTp
cemecTp
cemecTp



ObopomHas cmopoHa mumyibHO20 JUCMA

[Tporpamma coctaBiieHa B cooTBeTcTBUU ¢ TpeboBanusaMu ®I'OC BO HanpaieHus TOATOTOBKU
(cnermanbHOCTH) 13.03.01 TermosHepreTuka U TEIMJIOTEXHUKA

[TporpamMmmy cocTaBuIu:

JIOLICHT C y4CHOM CTENCHBIO Ol COI'JTACOBAHO B.A. Xiie6H1KOB
KaHJIMJaTa HayK
(TOKHOCTBD) (xacenpa) (1.0. damwuust)

PACCMOTPEHA u O/IOBPEHA Ha 3acenanun kadeapsl, 32 KOTOPOH 3aKperuieHa TUCIHUILIMHA

Kadenpa "DHeproodbecneuenune npeanpusTui'”

(HammMeHoBaHUe Kadeaphl)
28.01.2026 poTOKOJ Ne 5

(mara)
3aBenyromuii kageapoit COI'NTACOBAHO I1.H. Aaucumon

(1.0. ®amunus)

Pa6ouas nmporpamma COI'JTACOBAHA ¢ ¢akynbTeToM (MHCTUTYTOM), BBIITYCKAIOIIEH(MMU)

kadeapoi(amn).
COOTBETCTBYVET pgeiictByromeit OII.
3aBenyromuii kageapoit COI'NTACOBAHO I1.H. Aaucumon

(M1.0. ®amunus)

[Ipencenarens MeTonuyeckol KoMmHccUM —(akyiabTeTa (MHCTUTYTa), B KOTOPBIM BXOAMT
BBINTyCKaroIas kageapa

COT'JTACOBAHO J.B. Koctpomuu

(M1.0. ®amunus)

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

Pabouas nporpammMa npoBepeHa u 3apeructpuponana B YMI] 27.02.2026 r.

Crnemuamuct yueono-meroandeckoro neaTpa COI'JIACOBAHO /T.A. Cmuphnosa/



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
OPEIIISCTBYIONMX  AWCHUIUIMH:  Mcrounukun u  cuctemsl  terocHaOkenus  (ITK-1),
Texnomornueckue 3HeproHocurenu npeanpustuii  (I1K-3), DnepreTtmyeckuid  macmopT
npeanpustust  (I1K-3); npakrtuk: YueOnas mnpaktuka. IIpodwmmpyromas mnpaktuka (ITK-1),
[Ipow3BoncTBeHHass mnpakTthka. TexHonorumueckas mnpaktuka (I1K-1), VYueOnas mnpakrtuka.
[Mpodunupyromas npakruka (I1K-3)

W3yvyaemass IUCHUIUIMHA SIBJISIETCS OCHOBOM I MPOJOJKEHHS (OPMUPOBAHUSA YKa3aHHBIX
KOMIICTCHIIM B CIEAYIOIIUX JIUCHHUIUIMHAX: OJJekrpocHaOkenue upeanpustuii  (I1K-1),
DneKkTpocHaOKeHue peanpusITiii U 3nekrpoodopynosanue (I1K-1); npaktukax: [Ipenaumniomaas
npaktuka (I1K-3); rocynapcrBeHHol utoroBoit arrectamuu B gopme: [loaroroBka k mporemype
3aIIMTHl W 3aIlllMTa BBIMYCKHON kBanmdukanuonHod padotsl (I1K-3), IloaroroBka k mporemype
3alIMTHI ¥ 3allIMTa BBITYCKHOW KBanupukannonnon padotsr (ITK-1)

Pazzen 3. OIIUCAHUE OBPA30BATEJIbHBIX TEXHOJIOI' A

Jis dopmupoBaHus 3asBICHHBIX KOMIIETECHLUH HMCIIOJIB3YIOTCS METOAOJIOIMYECKHE TEXHOJIOTUH,
peanu3yromue AeATEIbHOCTHBIA, JIMYHOCTHO-OPUEHTUPOBAHHBIN, IPAKTHKO-OPUEHTUPOBAHHBIN
MIOJIXOJIBI.

OCHOBHBIMU CTPAaTETUYECKUMHU TEXHOJOTUSAMU SIBIISIFOTCS: JIEKLIMOHHBIE 3aHATHS, HPOLELYpPBI
caMo00y4YeHHsI, IPAKTUIECKHUE U TaOOPaTOPHBIE 3aHIATHUS

Ha noctmkeHne KOHKPETHBIX LieJed O0OydyeHMsI HalpaBlIeHbl IPUMEHSEMbIE TAKTHYECKHE
TEXHOJIOTUH: 3a/laHusl, KJIacCU4ecKas JIEKIMs, TpoOIeMHas JIeKIUs

Paszen 4. COJIEPYKAHUE JIUCLTUTUIMHBI

S cemecTp
. Komunuectso | Dopmupyemsie
Buael 1 TeMBI 3aHATHH
JacoB KOMIICTECHIINH

IIpoekTHpPOBaHKE KOTEJIbHBIX YCTAHOBOK M MAPOreHEPaTOPOB 108 IIK-1, T1IK-3
Jlexuus. Kpatkas uctopust pa3BUTHS KOTJIOB. 1
Knaccudukaiis ¥ THIBI TAPOBBIX KOTIOB
Jlekuus. KotenbHble yCTaHOBKH 1
Jlexuus. IToBepxHOCTH HarpeBa KOTJIOB 1
Jlexuus. BonorpelHsie KOTIIbI 1
Jlexuus. KotenbHOE TOIUIMBO, €r0 TEXHUYECKNE XapaKTEPUCTHKU 1
Jlexuus. MartepuasibHbIH U TEIUIOBOI OanaHC MPOLECCOB 1
TOPCHHMSI
JlaGopaTtopHnast pabota. OnpeeneHne TEXHUUECKUX XapaKTEPUCTHK 2
TBEPJIOT0 TOILIMBA
3amanus 111 CaMOCTOSITEIHHOM padOTHI, B TOM YMCJIE BHIMIOJHEHNE
[TpopaboTka JIeKIIMOHHOTO MaTepuana. M3yueHue nureparypsl.
[ToaroToBka k 1abopatopHbIM 3aHATHAM. COCTaBIEHUE OTYETOB 10
1a60paTOPHBIM paboTaM. 100
WNuas koHTaKTHAs paboTa: KOHCYIbTAIHH 0

6 cemecTp

. Konuuectso | Dopmupyembie

Buael 1 TeMbI 3aHATHH
JacoB KOMIICTCHIINH

IIpoekTHpPOBaHNE KOTEJbHBIX YCTAHOBOK M NMNAPOreHEPaTOPOB 72 IIK-1, ITK-3
Jlexms. TemmoBoit pacueT KoTia 1
Jlexius. Tonku 1 ropenodHbie YCTpOHCcTBa




Jlexnust. CokpalieHue BpeJHbIX BEIOPOCOB 1
B OKPY’KAIOILYIO CPey PeKUMHBIMU METOIaMHU
Jlexuus. A3poiHaMUYECKUI pacyeT KOTEJIbHBIX YCTaHOBOK 1
[Tpaktuyeckoe 3ansrue. Kiaccuduxanus u TUIIBI HApOBBIX KOTJIOB 2
[TpakTuyeckoe 3anstue. KorenbHble ycTaHOBKH 2
JlaGopatopHas pabota. bagaHcoBble HCIIBITaHUS TAPOBOTO KOTJIA 4
[TpakTuyeckoe 3anstue. [loBepxHOCTH HarpeBa KOTJIOB 2
3agaHus U1 CAaMOCTOSTENIbHON PabOThI, B TOM YHCIIE BBHITIOJTHEHUE
[TpopaboTka JieKLnOHHOro MaTepuaia. M3ydenue iutepaTypsbl.
[ToaroroBka k 1abopaTopHbIM 3aHATUSAM. COCTaBICHHE OTYETOB 110
1a00PATOPHBIM paboTaM. 58
WHas KoHTaKTHasi paboTa: KOHCYJIbTAIMH, 3a4ET 0
7 cemecTp
o Kommuectso | @opmupyemeie
Bunst 1 TeMbI 3aHATHI
4acoB KOMIIETEHIIUU
CoBpeMeHHbIE€ KOTEeJIbHbIE YCTAHOBKH 30 IIK-1, TIIK-3
[TpakTuyeckoe 3anstre. TONKM U TOpeIOYHbIE YCTPOHCTBA 2
[IpakTueckoe 3angarue. TennoBoi pacyeT KoTia 2
[TpakTnueckoe 3ansaTue. KoreapbHoe TOMIMBO, €r0 TEXHUYECKUE 2
XapaKTEePUCTUKU
[TpakTrueckoe 3aHsATHE. MaTepralbHbII U TEIIOBOM OanaHc 2
IPOLIECCOB
TOPEHUS
JlaGopatopHas paboTa. TeXHHYeCKHe XapaKTePUCTUKU U 2
koHcTpykius komia JIE-10-14I'M
3agaHus Ui CaMOCTOSITENIbHONU pabOThI, B TOM YHCIIE BBHIIOJIHEHUE
KYpPCOBOTO MPOEKTa/pabOThI
[TpopaboTka JIeKLMOHHOro MaTepuaia. M3ydenue nutepaTypsbl.
[TonroroBka k 1a00paTopHbIM 3aHATUSAM. COCTaBIEHHE OTYETOB IO
1abopaTOpHBIM paboTam 20
BBIIOJIHEHHE KYPCOBOT'O MMPOEKTA/PadOThI 42
3agaHus Ui CAaMOCTOSITENIbHON pabOThI, B TOM YHCIIE BBHITIOJIHEHUE
Wuast KoHTaKTHas paboTa: 3aIuTa KypcoBOro mpoeKkTa/paboTsl, 0
KOHCYJIbTAIIHH
IToaroToBKa K K3aMEHY 30
ITpoBeneHme sk3aMeHa 6

Pasnen 5. METOJMUYECKUE YKA3AHMS JUISI OBYYAIOIIMXCS TI0 OCBOEHUIO
JIACHTUTUTNHBI

W3ydyeHne IUCHUIUIMHBI (MOAYJSI) PEKOMEHAyeTCsl HadaTh C O3HAaKOMIIEHHS C paboueit
IpOTrpaMMOii, €€ CTPYKTYpOi M COJepX aHHEM pa3/iesioB. Y4eOHbIH MaTepuall CTPYKTYpUpPOBaH,
HN3YUCHUC JUCHUITIINHBI OCYHICCTBIIACTCA B TEMaTHUYEeCKOMU IIOCJIICAOBATCIbHOCTH.
3aHATHSA JIEKHHOHHOTO THNA JAIOT CUCTEMATHU3UPOBAHHbBIC 3HAHMS IO JUCHMILIMHE (MOJIYJIIO),
KOHIIGHTPUPYIOT BHUMaHUE Ha HauboJiee CI0XKHBIX M BaXKHBIX BOMpocax. Bo Bpemst JEKIIMOHHBIX
3aHATUI PEKOMEHYEeTCS BECTH KOHCIEKTHPOBAaHNE Y4eOHOr0 MaTepHaia; oopaiiaTh BHUIMaHUE Ha



GOpMYyIUPOBKM UM KaTeropHH, pacKpbIBAIOIIME CYTh MpOOJIEMBbl, SBIECHUS WIM TpoIlecca;
3aUKCUPOBATH BBIBO/IBI u MIPAKTUICCKHE PEKOMEH/TAIIHH. (mpum HATHYUH)
[TonroroBka K 3aHATHSIM CEMHHAPCKOr0 THINA BKIIOYAET O3HAKOMJIEHME C IUIAHOM
MPAKTUYECKOTO U JabOpaTOpHOTO 3aHATHSA; pabOTy € KOHCIEKTOM JIEKIHH, BBIOJHEHUE
JIOMAITHEero 3afaHusi, paboTy ¢ y4yeOHOH M y4eOHO-METOAMYECKOH IMTepaTypoil, Hay4dHbIMHU
U3JIAaHUSIMH M DJIEKTPOHHBIMH 00pa30BaTEIbHBIMU PECYpCaMH, PEKOMEHIOBAHHBIMHU pabodeit
MIPOTPaMMOM NUCHUIIIINHEI (Moyst).
CogepxaHue caMOCTOSTENbHOI PadoThl omnpenensercs padbodeil mporpamMmon TUCIUIUIMHBI
(Momynsi), OLCHOYHBIMH W METOJUYECKMMHM MaTepuallaMd, 3aJaHus MU M YKa3aHUSIMHU
npenogaBarenss. CamocTtosrenbHas paboTa MOXET OCYIIECTBIATHCA B ayJUTOPHOM H
BHeayuTOpHOH (popmax. DHHEeKTUBHBIM CPEICTBOM OCYIIECTBICHUS CAMOCTOSITEIBHONH pabOThI
SBIISICTCA  DJIEKTPOHHAss MH(OPMAIMOHHO-00pa3oBaTeibHas CpeJa YHHBEPCHTETa, KOTopas
ofOecrieunBaeT JOCTYNl K oOpa3oBaTelpbHOM mporpamme, pabodeld mporpamme JUCIHUILIAHBI
(Momyns), K DJIEKTPOHHBIM OMOTMOTEYHBIM CHCTEMaM, MPOQEeCcCCHOHAIBHBIM 0a3aM JaHHBIX H
WH(OPMAITMOHHBIM CIIPaBOYHBIM CHCTEMaM.
N3yuenne aucturinmHbel (MOAYJISl) BKIIIOYAET BBIMOJIHEHHE KYPCOBOTO IPOEKTA, JabOpaTOpHOM
paboTHI.

[TepuoanunocTh poBeaeHHs, (OPMBI TEKYIIEIO KOHTPOJS YCIEBAEMOCTH, CUCTEMa OIICHUBAHMS
xoJ1a OCBOGHUS JTUCIUTLINH MIPEICTaBICHbI B paboueii porpaMmme.
®opMoil MPOMEXKYTOUHON aTTecTaluy MO0 JAUCHUIUIMHE (MOJIYJI0) SBISETCS 3a4€T, SK3aMEH; IO
KYpCOBOMY MIPOEKTY sBJIseTCs MU GepeHITMpOBaHHBINA 3aUET.

Paznen 6. MATEPUAJIBHO-TEXHUYECKOE n YYEBHO-METOINMYECKOE
OBECIIEYEHUME AMCHUITJIMHBI

6.1. YueOGHO-MeTOIMYECKOE 0OecIeueHne

KonunuectBo
9K3EMIUISIPOB MTEYATHBIX
Nee CnucokK HCTIONb3yeMOH JTUTePaTyphl M3/IHHH, UMEIOTIXCS B
n/n OuOIHOoTEKE, HIIN
AJIEKTPOHHBIN aJipec U3AaHus
(pecypca) B cetn MHTEepHET
YUYEBHBIE, YYEBHO-METOAMYECKHUE U HAYUYHBIE NU3JJAHUA
1. |JlunmoB, IOpuii MuxaitnoBuy. KoTenabHble YCTaHOBKM MU 19
naporenepatopbl  [Tekcr] : y4eb. I CTYJIEHTOB
cneruansHoctu 1005 "Temnossie u snektpud. craniuu” / FO.
M. Jlunos, KO. M. TperwsakoB. 2-¢ u3z., ucnp. M.:. HUIL]
"Perynsap. u xaot. quHamuka', 2005. - 591 c. ISBN 5-93972-
430-2. Dx3emisipel: Becero 19.
2. |XneOHUKOB, Banepuii AnekceeBu. Wcneiranus 44
0o00opyIOBaHUs KOTEIbHOMW yCTaHOBKU [Tekcr] :  7;ao.
npaktukym / B. A. Xne6uuxos. Homkap-Oma: MapI TV,
2005. - 51 ¢. Dx3eMmIsApsl: Bcero 44.
3. |XneOnukoB, Banepuit AnexceeBuu. KoTenbHble yCTAaHOBKU U 38
naporenepatopbl [Tekct] : 7ab. mpaktmkym / B. A.
Xne6unkos. Momkap-Oma: MapI'TV, 2008. - 75 c.
OK3eMILIAPEL: Bcero 38.
4. |KorenbHble ycTaHOBKM U maporeneparopsl [Teker] 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. Xme6nmkos, C. B.|tanovki_parogeneratory 201
Bacrpakosa, E. H. Cunoposa]. Momkap-Ona: IIT'TY, 2014. - 4.pdf
41 ¢. OK3eMIIpEl: Bcero 24.




XJ1€OHUKOB,

Banepwuit
BoJonapoBoro Tpakra KotiaoB cepuu E [Tekcr]

AJleKceeBHY. Cumynstop

: yuebHoe

rmocodue 1o HAIIpaBJICHHUIO ITOATOTOBKU ”TennoaHepreTHKa u

TEIUIOTEXHUKA".
aproMatm3anuu, 2024.
DK3eMILISIphIL: BCEero 2.

Yacte 1
- 65 c. ISBN 978-5-8158-2385-3.

O6opynoBanne © CpeAcCTBa

2/
https://portal.volgatech.net/b

ooks/Khlebnikov_Simulyator

_vodoparovogo_trakta_kotlo

v_serii_ DE_Chast_1 Oborud

ovaniye i_sredstva_avtomati

zatsii 2024.pdf

OJIEKTPOHHBIE OFPA3OBATEJIBHBIE PECYPCBI

1.

Hayunas anekrponnas 6ubnuoreka eLIBRARY.RU

http://elibrary.ru

2.

Hayunas anekrponnas 6ubnmoreka «KubepieHuHKa»

http://cyberleninka.ru

IMPO®ECCHUOHAIJIBHBIE bA3bI JAHHBIX 1 THOOPMALIMOHHBIE CITPABOYHBIE

CHUCTEMBI
1. |MudopmanroHHO-IpaBoBOi mopran ['apant http://www.garant.ru
2. |IIpodeccroHanbHbIE CIPaBOYHBIE CHCTEMBI TeXdKCIEPT http://www.cntd.ru

6.2. MatepuanbHO-TeXHUYECKas 0a3a U MporpaMMHOE o0ecrieueHue

NeNe | Aynurtopun s pose- | [lepedeHb OCHOBHOTO 000pYAOBaHUS [IporpammHuoe
/T |AeHus y4eOHBIX 3aHATHUH, oOecrieuenue
CaMOCTOSTENIbHON pabo-
ThI U IIPOBEJICHUSI FOCY-
JTAPCTBEHHON UTOTOBOM
aTTeCTalluu
1. 125 (1) Knaman JIY 50 (1), JlaGoparopuas|Microsoft Windows
YCTaHOBKA "ABTomaTtusupoBaHHas|Enterprise, CnpaBouHas
KOTeIbHasI Ha KHJIKOM v |mpaBoBas cucreMa
razoobpasHoM 1" (1), JlaGoparopnas|"Koncynsrant  Ilmoc",
ycTaHoBKa  "ABTOMaru3upoBaHHbIN | Microsoft Office
teruioBoit  myHkt" (1),  Maker|Standard, Arent Dr.Web,
MOOUITEHOM ra3zotypOunHoi | Kommiexr 'APAHT-
anekTpocTanuuu B Maciitade 1:87 (1),|Mactep, Microsoft
Haxmagnaeie matunku KYPCB-010M|Access, Microsoft Visio
(2), TIpoekrop wmynbTuMenuitneiii|Professional,  Microsoft
Hitachi CP- RX93 (1),|Project Professional,
Tepmoperynstop Microsoft Visual Studio

C5M1"Dnextponuka" (1), Tunosoit
KOMIUIEKT Yy4eOHOro 0O0OpyaoBaHuUs

"ABTOMAaTHKA CHCTEM
TeruiocHaOxkeHuss u BeHTH (1),
Tunosoit KOMIUICKT y4e0HOTO
obopynoBaHus " ABTOHOMHas

aBTOMaTH3MpoBaHHas cuctema ot (1),
Onesatop D210 01 (1), Kommuekr
yueOHo# Mebenu (1)

Enterprise, Kommiekt 10
JUISL PELIEHHsT OCHOBHBIX
M0JIb30BATEIbCKHX 33134

Pasgen 7. ®OPMbl KOHTPOJISI OCBOEHUS AUCLIUILIMHBL ®OHJI OLIEHOYHBIX
CPEJICTB

Kputepun onieHHBaHUS WHANKATOPOB TOCTHXKEHUSI KOMIIETCHIIUN HATIPaBIIEHBI HA!

- YCBOEHHE TECOPETUUYECKOro Marepuana (00beM 3HAHWM, TITyOMHA YCBOEHUS), PEITYyCMOTPEHHOTO
paboueii mporpamMmoii;
- YMEHHE H3jIaratb MaTepuasl (YeTKOCTh, TPAMOTHOCTh H3JIOKEHHS MaTephalla, TOYHOCTh H
MOJTHOTA BOCIIPOU3BEICHUS] y4eOHOTO MaTepuaa);




- YMEHHE IPUMEHATh TEOPETUUECKUE 3HAHMS PU PEIICHUH MPAKTUYECKUX 3aJaHUM.
[ITxana oueHNBaHMS PEACTABICHA HUXKE.

YpoBeHb
c(OpMHPOBAHHOCTH [Mkana
Kpurepun oneHnBanus
JJIEMEHTOB OLICHUBAHMUS
KOMIIETCHIIUU
IToporosslii OOyvarommiics MMeeT 3HaHHWA OCHOBHOIO Marepuana,| YAOBIET-
YPOBEHB IPOSBIAET YMEHHE JIOTUYHO €ro u3jgaratb, HO MOXET| BOPUTEIBHO

A0IYCKAaTh HCTOYHOCTH B N3JI0KCHUU Martcpuaiia,
HEAOCTAaTOYHO IIPpaBUJIbHBIC q)OpMYJ'II/IpOBKI/I, HUCIIBITBIBACT
3aTPYAHCHUA B BBIIIOJITHCHUHW ITPAKTUYICCKUX 33,,[[21HI/II>1.

[IponBunyteiii  [OOyuaromuiics TBEpIO 3HAET MPOTrPaMMHBI MaTepual,| XOpOIIO

YPOBEHBb U3JlaraeT €ro rpamMoOTHO M IO CYLIECTBY, HE JOIYCKAeT
CYILIECTBEHHBIX HETOYHOCTEM B OTBETE HA BOIIPOC, IPABUIIBHO
IPUMEHSET TEOPETHUECKUE IIOJOKEHUS TIpU  PELICHUH
NPaKTUYECKUX BOIPOCOB W 3a/ay, BIAJIEeT HEOOXOAMMBIMU
HaBbIKaMU U IPUEMAMH UX BBIIIOTHEHHUS

Beicokuit ypoBenb |OOydaronuiics ryOOKO M MPOYHO YCBOMJ HPOTPAMMHBINA|  OTIMYHO
MaTepuall, I'paMOTHO M JIOTUYECKH CTPOMHO €ro M3JIaraer,
JIaeT UCYEPIBIBAIOIINE OTBETHI HA IIOCTABICHHBIE BOIIPOCHL. B
OTBETE TECHO YBS3BIBACTCA TEOpPHUSA C IMPAKTHKOM, IIPU ITOM
oOyyaromuiics  He  3aTpydHsieTcsi C  OTBETOM  IpHU
BU/IOM3MEHEHNH 3a/1aHHs, CBOOOIHO CIPABIISAETCS C 3a/1a4aMH,
BOIIPOCAMM W JIPYTUMH BUJAMU IIPUMEHEHHS 3HAHUM,
MOKAa3bIBA€T 3HAKOMCTBO C MOHOTPAa(pHUUECKON JIUTEpaTypou,
NEPUOJIMYECKUMHU  U3JaHUSIMH, TPABUIBHO OOOCHOBBIBAET
NPUHSTHIE pEIIeHUs, CBOOOAHO BialeeT Pa3HOCTOPOHHUMHU
HaBBIKAMU, IPUEMaMU BBIIIOJHEHUS IPAKTUYECKUX paboT

7.1. IlpoMexxyTouHasi aTTeCTaIMs 00yJarOIUXCs
[TpomexxyTouHasi aTTecTanusi oOy4yaroluxcs HampaBlieHa Ha OLIEHWBAaHUE PE3yNbTaTOB OOy4YEHHS
[0 TUCIUIUIMHE (MOYJII0) ¥ IPOBOJUTCS C UCIOJIb30BAHUEM (DOH/I0B OLIEHOYHBIX CPEJICTB.

[IpuMepsl THUIOBBIX KOHTPOJIBHBIX 3aJaHUid U3 0a3bl (OHJIA OLIEHOYHBIX CPEACTB IO
o0pa3oBaTeNbHON IPOTrpaMMe.

1. Ar perarsl, MPECAHA3HAYCHHBIC IJIA BBIpaGOTKI/I BOASHOI'O MMapa Ha3bIBAOTCA

A). BOJIOTPEHHBIMHU KOTJIAMH

B). MapOBBIMU TYpOMHAMU

C). KOTEITbHBIMH arperaTtaMmu

D). HapOBBIMH MOIOTPEBATEIISIMU
E). TETJIOBBIMH JIBUTATEIISIMU

2. ApmaTypoii Ha3bIBalOT YCTPOHUCTBA

A). CIy’Kalllhe I YAAJIEHUs [IJIaKa U 30J1bl




B). CITy aIlMe JIUIs BBISIBJICHUSI HETUIOTHOCTEH Ta30BO3/IYIIIHOTO TPaKTa
C). CIyXaIue st 00CITy)KHBaHUS U PEMOHTA OBEPXHOCTEH
D). CITy’Kalllue JIIsl MOHTaxa 000pyI0BaHMS

E) NpEeaAHAa3HAYCHHLBIC IS MNPCKpAlICHUA IMoAa4u TCIUIOHOCUTCIIA WM U3MCHCHHA €TI0
KOJINYCCTBA

3. A’poaMHaMHUYECKOE CONPOTUBIICHUE CKIIAIbIBACTCS U3

A). CONPOTHUBIICHUS TPEHUS U MECTHBIX CONPOTUBIICHUI

B). COIIPOTHUBIICHUS TPEHUS U COIIPOTUBJICHUN BSA3KOCTH

C). COINPOTHUBIICHUS] BHYTPEHHETO TPEHUS U U30BITOYHOTO HAropa

D). MOTEPHU MOJTHOTO JIaBJIEHUSI U T€OMETPUUECKON BBICOTHI PACIIOJIOKEHUS
E). y4acTKa CaMOTATU U COIIPOTUBIICHUS TPEHUS

4. B nu¢y3MOHHBIX TOpPENKax ra3 ¥ BO3yX MOJAIOTCS B TOTKY
A). TpenBapuTENHHO MOAOTPETHIMU
B).c BBICOKO# CKOPOCTBIO
C). nmpeaBapUTENbHO YaCTUYHO MEPEMEIIaHHBIMH
D). npenBapuTeNbHO MOJHOCTHIO MIEPEMELIAHHBIMU

E). paznensHo

5. B koTenbHBIX MepBOil KATErOpHH J0JDKHA MPEyCMaTPUBATHCS YCTAHOBKA
A).  He Oonee Tpex KOTJIOB
B). OJIHOTO KOTJIa
Q). HE MEHEe JBYX KOTJIOB
D). He OoJiee IBYX KOTIIOB
E). HE MEHEe TPEX KOTJIOB
6. B KOoTenbHBIX ¢ BOJOTPEHHBIMU KOTIAMH CIIEAYET MPEyCMaTPUBaTh cadpaTophbl
A). pe3epBHBIC
B). aTMochepHbIe
Q). MTOBLIIIEHHOTO JIaBJICHHUS

D). MUTATeNbHbIC



8.

10.

E).

BAaKyyMHbIE

B mapkupoBke kotna JIE-10-14T'M mudpa 10 o603HauaeT

A).
B).
C).
D).
E).

TEeMIEpaTypy napa
JaBJICHHE I1apa B aTM

nasienue napa B Mlla
HapoNpPOU3BOAUTEIBHOCTD B KI/C

HapoNPOU3BOAUTEIBHOCTD B T/4

B mpoMbInuieHHBIX KOTIax, paboTaomux Mpy JaBieHud napa jao 2,16 MIla, game Bcero
IIPUMEHSIOTCS] 9KOHOMAaU3ephl

A).
B).
C).
D).
E).

YyI'yHHbBIE
U3 JIETUPOBAHHOM CTAIIU
JIaTyHHBIE
CTaJIbHBIC

TpyOuatbie

B Tonkax ¢ ‘leIHYﬁanBIMH HETIHBIMHA PCIICTKAMU ITPAMOI0 X04a PEKOMCHAYCTC CKUT'ATh

A).
B).
C).
D).
E).

Oypblii yroib
KaMEHHBIN YTroJib
IIPUPOJHBIN ra3

MazyT

anTpauuTsl Mapok AC u AM

B3pI)IBHI>Ie KJIaITaHbl MPE€AHAa3HAYCHBI JJJIA

A).
B).

orOopa mpob ra3o0Boi Cpeibl BO BpeMs padOoThI KOTIa

NpeaAOTBPAIICHUA  pa3spyHIarOmInux HOCH@,Z[CTBPIFI, BBI3BIBACMBIX  ITOBBIIICHUECM

JaBJICHHUS B TOIIKE

C).
D).
E).

peryjinpoBaHus BOSILYHIHOf/'I CpCabl
y,Z[O6CTBa PEMOHTA TOIIKH U3HYTPU

POX0/1a IKCILTYyaTaIlMOHHOTO IepcoHala



3K3AMEHALIMOHHbBIY BUNET Ne O

no aucumnanHe «KoTesibHble YCTaHOBKM M NAapOreHepaTopbl»

1. OcHoOBHblE onpegeneHna n TepMuHbI

2. MaTtepuranbHbIit 6anaHc naporeHepaTopa

3apgava.
CopaepraHue yrnepoga B paboyei macce yrnsa cocrasnaetr C°P =43,4 % npu WP =7 % u AP = 38,1 %.

Onpeaenutb cogepikaHue yrneposga B cyxoi macce C©.

[lepedeHn BOMPOCOB AJis MPOBEACHUSI TPOMEKYTOUHOMN aTTECTAI[IU
MepeyeHb BONPOCOB ANA MPOMENKYTOUHOM aTTectauuun B Gopme 3auerta.

1. MaTepuanbHbIii banaHc pabounx BELLECTB B KOT/E.

2. TennoBoOM U 3KcepreTMyecknii banaHcbl KoTna.

w

. KnaccndmKkauma TonoyHbIx NpoLLEeccoB M TOMOK A/1A CKUFaHUA TOMNAMB.
4. CKkuraHue razoobpasHoro Tonaunea.

5. GkuraHue XuaKoro Tonamsa.

6. CkuraHve TBEpAOro TOMNIMBa B Cnoe.

7. MNMbinenpurotosneHue.

8. lmapoanHammKa KoTna.

9. TennoBasa cxema KoTAa..

10.BogorpeiHble 1 NapoBble KOT/bI.

11.9KoHOMaK3epbl M BO34YyXONOAOrpEBATENMN.

12.TonaAnBHOE XO3AMCTBO KOTE/IbHbIX YCTaHOBOK.

MepeyeHb BONPOCOB A5 MPOMEKYTOUYHOM aTTecTaummn B Gopme 3K3aMeHa.

1. OcHOBHble onpeaeneHna 1 TEpMUHbI
2. Cxema Npoun3BoACTBa TEN0BOW SHEPTUn
3. PasaenbHbiit cnocob Npon3BoACTBa TENOBOM U 3/IEKTPUYECKON 3HEePrnm

4. Knaccuoukaums naporeHepaTopos.



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

O6wan TexHoNorMYecKan cxema naporeHepaTopHOMN YCTaHOBKMU
KomnoHoBKa NoBepxHOCTEl Harpesa NaporeHepaTopos.
[a30B03A4YLWIHbIN TPAKT NaporeHepaTopa

CocTaBHble YacTu NaporeHepaTopa.

MCcTOYHMKM TENNOTbI ANA KOTeJ/IbHbIX YCTAHOBOK NMPOMbILWIEHHbIX I'IpE,CI,I'IpVIFITVIVI.
Tennota cropaHus TonaMea. TenaoTa cropaHuaA YC/I0BHOMO TONunBa.
TexHUYecKMe XxapaKTepUCTUKK TBEPAbIX TOMN/IMB.

TexHUYecKme XxapaKTepUCTUKN MasyTa.

TexHn4yeckne XxapakTepUCTUKN NPUPOAHOro rasa.

MaTepuanbHblii banaHc naporeHepaTopa.

YpaBHeHWe maTepuanbHoro 6anaHca No BOAONAPOBOMY TPAKTY.
TennoBoli banaHc naporeHepaTopa.

MonesHo ncnonblyemoe Tenso.

KoaddumumeHT nonesHoro aenctens naporeHepatopa no npsamomy 1 obpatHomy 6anaHcy.

KoadduumneHT nonesHoro aeiictama Kotna (bpyTro) no npamomy 6anaHcy.

KoadpduumeHT nonesHoro AeicTeunA (HETTO) KOTENbHOM YCTaHOBKM



