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)

b.1.1.20 TemnomaccooOMeHn

YTBEPXIAIO
Hupextop UMM

YTBEPX/IAIO /H.II. CioToB/

(®.1.0. nexaHa (AUPEKTOpa HHCTUTYTA))

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

HaHpaBHeHHOCTb

(bakaaBp/MarucTp/CeHaIKCT)

HpOMLII_HJ'IeHHaH TCIIJIOOHCPICTUKA

Kypc 2,3
Cemectp 4,56

PacnpeneneHHe yqe6H0r0 BpPEMCHHA

TpynoemkocTh o yueOHOMY TIaHY
Jlexuun

JlabopaTopHbIie pabOThI
[IpakTrueckue 3aHATHS

WNHnas xonTakTHas pabora

Bcero koHTakTHO# paboThI (6€3 y4yeTa 9K3.)
KonTakTHas paboTa 1o 3K3aMeHy
Kypcogoii mpoekt (pabota)
CamocrosTenbHas paboTa 00yJaroIuXcs
(6e3 yuera 3K3.)

CamocrosTenbHas paboTa 1o MOArOTOBKE K
9K3aMeHy

DK3aMeH

3auer

BPK, 13

25217

10

8

10

28

6

5

188

30

(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)

PACCMOTPEHA u OJIOBPEHA Ha 3acenannu kadeapsl, 3a KOTOPOH 3aKperyieHa TUCIUTLUINHA
Kadenpa "Dueproobecnieuenne npeanpusiTaii”

(HaumeHoBaHME Kadeapsl)
28.01.2026 pOTOKOJ Ne 5

(mara)
3aBenyronuii kKageapoit COT'JTACOBAHO I1.H. AancumoB

(1.0. ®amunus)

Pa6ouas nporpamma COI'JIACOBAHA c¢ dakynbTeToOM (HHCTUTYTOM), BBIITYCKAIOMIEH (UMK )

kadenpori(amu).
COOTBETCTBVYET pgeiictyromieit OI1.
3aBenyronmii kKageapoit COT'JTACOBAHO I1.H. AancumoB

(1.0. ®amumnus)

[Ipencenarens MeTonuyecko KoMmHMccHM (akyiabTeTa (MHCTUTYTa), B KOTOPBIM BXOAMT
BBINTyCKaroIas kageapa

COI'-TACOBAHO J.B. Koctpomuu

(1.0. ®amumnus)

Oxcnept(pl): Danee Anexcanap AnepbeBud, TeXHUUECKUN AUPEKTOP-TIIABHBIA WHXKEHEP
Womkap-Onmunckoit TOI-2 ®unnana Mapuii 91 n Uysamms ITAO "T Iroc"

Pabouas nporpamma npoBepeHa u 3apeructpupoBana B YMII 27.02.2026 r.

Crernanuct yueobno-meroguueckoro neHtpa 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

HAaUMEHOBAHME |HMHIMKATOpa JOCTHKECHUS

KOMIETEHIIUU KOMIIETEHIIUH
1. OIIK-3 OIIK-3.2 3HaHMsA: 3HAET TeIUIO(U3NIECKUE CBOMCTBA pabounx
Crniocoben JlemoHCcTpUpyeT TeJ IIPU pacyeTax TEIIOTEXHUYECKUX YCTAHOBOK U
IPUMEHSITh NOHMMaHHE (PU3NIECKUX |CUCTEM
COOTBETCTBYIOIL |SBJIEHUIA U MPUMEHsIET  |YMEHHsi: YMEET MCIOJIb30BaTh TEIIO(QU3HIECKUe
uit GU3NKO- 3aKOHBI MEXAHUKH, CBOICTBa pabOYMX TEJ MPH pacueTax
MaTeMaTU4YeCKU |TCPMOAUHAMHUKU, TCINIOTCXHUYCCKUX YCTAHOBOK U CUCTEM
1 anmapar, AJIEKTPUYECTBA U HaBbIKH: IMeeT HaBBIKK UCIIOIb30BAHMS

MCTOABI aHaJIM3a
u

Mara€Tu3ma, OIITHKHU

Teriou3nuecKue CBOcTBa paboumx Tel mpu
pacueTrax TEIUIOTEXHUYECKUX YCTAaHOBOK U CUCTEM

MOJIeTTUPOBAHUS,
TEOPETUIECKOTO

u

IKCTIEPUMEHTAIIb

HOTO

UCCIICTOBAHMS

[IPU pEIICHUU

npodeccruoHalb

HBIX 3a7a4

2. OIIK-4 OIIK-4.6 3HaHMA: 3HaeT OCHOBHBIE 3aKOHBI M CIIOCOOBI
Cnocoben JlemoHCcTpHpyeT IepeHoca TEMJI0Thl U MacChl

JIEMOHCTPHUPOBAT |IOHUMAHHUE OCHOBHBIX ~ |yMEHHs: YMEET IPUMEHATh OCHOBHBIE 3aKOHbI 1

b IPUMEHEHUE  |3aKOHOB M CIIOCOOOB CHoco0bl MEPEeHOca TEII0ThHl U MACChl

OCHOBHBIX TIEpEHOCa TEILIOTHI U HaBbIKH: VIMeeT HaBbIKM JeMOHCTpAllY TOHUMAHUs
croco0oB MacChl OCHOBHBIX 3aKOHOB U CIIOCOOOB MEPEHOCa TEIIOTh U
HOJy4eHus, MacChl

npeoOpazoBanus |OI1K-4.7 [Tlpumensier 3HAHMsA: 3HaeT OCHOBHI TEIJIOMAaCCOOOMEHA B

, TPAHCIIOPTA U [3HAHMSI OCHOB TETUIOTEXHIUUYECKUX YCTAHOBKAX

UCIOJIb30BAHUS |TEIIoMaccooOMeEHa B ymenus: VYmeer IMPHUMCHATH 3HAHHUA OCHOB

TEIJIOTHI B TEIJIOTEXHUUECKUX TEIIOMaccOOOMeHa B TEIJIOTEXHUUECKUX
TETUTOTEXHUYECK |yCTaHOBKaX HaBbIKH: VIMeeT HaBBIKM IPUMEHEHHS 3HaHUI OCHOB
UX YCTAaHOBKaX U TETIOMAacCOOOMEHa B TETUIOTEXHIHUECKUX

cucTeMax yCTaHOBKax

3. OIIK-5 OIIK-5.4 3HAHUs: 3HAE€T OCHOBHBIE ITpaBWJIa IOCTPOEHHUS U
Cnocoben JleMoHCTpHpYeT 3HaHKE |0(pOPMIICHHS SCKHU30B, YEPTEKEH U CXEM B
YYUTHIBATh OCHOBHBIX TIPABHII COOTBETCTBUH C TPeOOBAHUSMH CTAH/IAPTOB
CBOICTBA MIOCTPOEHUS 1 yMeHusi: YMeeT HOCTPOUTh U OPOPMUTD ICKU3HI,
KOHCTPYKIMOHH |0(OPMIIEHHS YCKH30B, YEePTEKU U CXEMBI B COOTBETCTBUU C TPEOOBAHUSIMHU

bIX MaTEPUAIOB
B
TEIIOTEXHUYECK
UX pacyeTax C

YepTEeXKEN U CXEM B
COOTBETCTBUU C
TpeOOBaHUSIMHU
CTaHJIapTOB

CTaH/IapTOB
HaBbIKH: VIMeeT HaBBIKH MMOCTPOCHUS U OPOPMIICHUS
ACKU30B, YePTEIKEH U CXeM B COOTBETCTBHH C
TpeOOBaHUSIMHU CTAaHIAPTOB




Y4ETOM OIIK-5.5 Bemonnsier 3HaHMs: 3HAET OCHOBBI BBIITOJHEHUS ICKN30B,

JAUHAMHUYCCKUX H[3CKHU3bI, UCPTCIKU U qepTexceﬁ N CXEM B COOTBCTCTBHHU C Tpe6OBaHI/I$IMI/I

TCIIJIOBBIX CXEMEI B COOTBETCTBHUU C |CTAHAAPTOB C UCIIOJIB30BaAHUECM CPCACTB

Harpys3oK TpeOOBaHUSIMU aBTOMAaTU3alUU [IPOCKTUPOBAHUS
CTaHAapTOB C ymeHnus: YMeeT BBIOJIHATh 9CKHU3bI, YEPTCIKU U
HUCIOJIL30BAHUEM CPEACTB |CXEMBI B COOTBCTCTBHH C TpGGOBaHI/IHMI/I CTaHAapTOB
aBTOMAaTHU3alluu C UCIIOJIb30BAHUCM CPCACTB aBTOMAaTU3 AN
IMPOCKTUPOBAHUA IMPOCKTUPOBAHUA

HABBIKH: IMeeT HaBBIKU BBHIIOJIHEHHS 9CKH30B,
qepTenceﬁ N CXECM B COOTBCTCTBHHU C Tpe6OBaHI/ISIMI/I
CTaHAapTOB C UCIIOJIB30BAHUCM CPCACTB
aBTOMAaTHU3alluu IIPOCKTUPOBAHUA

Paznen 2. MECTO JUCHUIIIMHBLI B CTPYKTVYPE OIIOII

JucnunianHa otHocuTes K o0s3arenbHoi yactu OIIOIN.

JucnurinuHa siBIseTcs 0053aTeIbHON

Jns  mpomomkenust  (GopMHpOBaHUS — 3asABJICHHBIX ~ KOMIIETEHIMI  HEOOXOIMMBI  3HAHUS
npeamecTByomux aucuuiummH: ['maporazomunamuka (OIIK-3), TexHudeckas TepMOIUHAMUKA
(OIIK-3), Twumporazomunamuka  (OIIK-4), Texuuueckas  tepmomuHamuka  (OIIK-4),
MarepuanoBeieHue, TEXHOIOIMSI KOHCTPYKUMOHHbIX MarepuanoB (OIIK-5); mpaktuk: YueOHas
npaktuka. O3HakomurtensHas mnpaktuka (OIIK-3), VYuebnas mnpaktuka. O3HaKOMUTEIbHAS
npaktuka (OI1K-4), YueOnas npakruka. O3nakomurtenbHas npaktuka (OITK-5)

W3ydyaemass IUCHUIUIMHA SIBIISIETCS OCHOBOM M MPOJOIIKEHHS (OPMUPOBAHUSA YKa3aHHBIX
KOMIIETCHIIMM B CIEAYIOIMX TOCYJapCTBEHHON WTOTOBOM arrectanuu B ¢dopme: [loaroroka k
MpoleAype 3alIUThl U 3aIIUTa BBITyCKHOU kBanudukanuonHoit padotsl (OIIK-3), IToaroroska k
NpoLEeAype 3alIUThI M 3alIUTa BBITYCKHOW KBanudukanuonHoil padotsl (OIIK-4), IToaroroska k
IpOILIeAype 3alUThI U 3alMTa BBITYCKHOM KBaaudukaruoHHoi padotsl (OITK-5)

Pazzen 3. OIIUCAHUE OBPA30BATEJIbHBIX TEXHOJIOI A

Jns dopmupoBaHus 3asBICHHBIX KOMIIETEHIUH HMCIIOIB3YIOTCS METOAOJIOIMYECKHE TEXHOJIOTHH,
peanu3yromue AesATEIbHOCTHBIA, JIMYHOCTHO-OPUEHTUPOBAHHBIN, IPAKTHUKO-OPUEHTUPOBAHHBIN
MOAXO/BI.

OCHOBHBIMHU CTPATETMYECKUMU TEXHOJIOTUSMU SIBIISIFOTCS: TUCKYCCHOHHBIE, JIEKIIMOHHBIE 3aHATHSA,
MPAKTUYECKHE U JTa0OpaTOPHBIE 3aHATHUS, IPOLEAYPHI CAMOOOYUEHHUS

Ha noctmkeHume KOHKpETHBIX Lieleld OOy4eHHs HalpaBieHbl IPUMEHsEeMble TaKTHYECKHUE
TEXHOJIOTHH: 331aHUs, UHHOPMAIIMOHHBIE, KJIacCHYecKasi JIEKIIHS

Paznen 4. COAEPXXKAHUE JUCLHUITJINHBI

4 cemecTtp

. Konnuectso | Dopmupyemblie
Bunpl 1 TeMBI 3aHATHIA

4acoB KOMITETEHINH
OCHOBHBbIE MOJI0KEHUS YYEHUS O TENJIONMPOBOJIHOCTH. 53 OIIK-3, OIIK-
CranuoHapHbIe H HECTALIHOHAPHBIE NMPOLEC-ChI 4, OIIK-5
TENJIONPOBOAHOCTH

Jlexuus. LIukisl 4711 COBMECTHOTO MOJIYYEHMS TEILIA U X0JI0/1a. 2

TemnoBoii moTok. 3akoH Dypre. Koddbbduiment

JlaboparopHas paboTa. L{UKIIBI 1151 COBMECTHOTO MOJIYYEHUS TETUIa 2




u xonona. TernoBoi motok. 3akoH dypee. Koaddunment
TEIIOMPOBOAHOCTH

3ananus A CaMOCTOSITENIbHOM pabOoThI, B TOM YHUCIIE BHITIOJIHEHHE
[TpopaboTKa JISKIIMOHHOTO MaTepralia Mo KOHCIEKTY U TOATOTOBKA
K [IPAKTUYECKUM 3aHSITHSIM.

PaboTta Ha 2JIEKTPOHHOM KypCe.

49

Ilepenaua TenjioThl Yepe3 pa3jaiuuHblie BUIbI CTEHOK

55

Jlexuus. [lepenava TermIoTs yepe3 pa3IMvHbIC BUJIBI CTCHOK.
OrnpezesieHrne KOJIMYECTBA TEIJIOTHI, OTJAaHHOTO TUIACTUHOMU B
npornecce oxXIakacHuss. MeToAbl PENIEHNS 3a1a4.

JlabGopaTtopHast padora. [lepegaua TenaoTsl 4yepe3 pa3iMuHbIC BUIBI
cTeHoK. OrnpeeieHue KOJMMYeCcTBa TeIIOThI, OTAAHHOTO TTACTHHON
B IIPOIIECCE OXJIKICHHU. MeToIbl pelIeHHs 3a/1a4.

3aaHus 111 CaMOCTOSITEIbHOM padOThI, B TOM YHCJIE BBIMIOJHEHUE
[TpopaboTKa JISKIIMOHHOTO MaTepHralia o KOHCIIEKTY U MOATOTOBKA
K IPAKTHYCCKUM 3aHATHSIM.

PaboTa Ha II€KTPOHHOM KypCE.

49

MHas koHTaKTHas pa60Ta: KOHCYJIbTalluH

OIIK-3, OIIK-
4, OIIK-5

S cemecTp

Buap! 1 TeMbI 3aHITHH

KommuectBo
qacoB

dopmMmupyemsbie
KOMIIETCHIINH

KounBexkuus

18

Jlexuust. OCHOBHBIE TIOJOXKEHHS YICHHSI O KOHBEKTHBHOM
terroooMene. Juddepennnansubie ypaBHEHUS] KOHBEKTHBHOTO
teruiooOMeHa. OnpesienieHre TemIoBOro MoToka mno 0amaHcy
SHEepruu kuakocTh. [Togodue u MoeMpoBaHKe MPOIIECCOB
KOHBEKTUBHOTO TeruiooOMeHa. O01ire Bompockl 00paboTKH
PE3YJIbTaTOB U3MEPEHHUS U PacueTa KOHBEKTUBHOM TETUIOOT IAUH.
[Tomyuenue smmupudeckux Gopmyn. MHTerpanbHbie ypaBHEHH
MOTPAHUYHOTO CJIOS.

Temnootnava mpu CBOOOTHOM JBUKEHHUH KUAKOCTUA B OOIBIIIOM
o0Beme.

TemooTaua B XKUJIKUX METaJlIaX, pa3peKeHHbBIX ra3zax.

2

JlabopaTtopHast pabota. UccnegoBanue TerooTaauu
TOPU30HTAILHON TPYOBI IPHU CBOOOIHOM JABM)KEHHH BO3IYXa.
HccnenoBanue TEMI00TAaYH TOPU3OHTAIBHOM TPyObI IPU
BBIHY)KJICHHOM JIBU)KEHUH BO3JlyXa B TpyOe.

[TpakTrueckoe 3ansaTre. OCHOBHBIE MOJIOKEHUS YYECHHS O
KOHBEKTUBHOM TeriooomeHe. [luddepennnansabie ypaBHEHUS
KOHBEKTHBHOTO TertooOMeHa. OmpeesieHne TerI0BOro MoToKa 1Mo
Oanancy sHepruu xkuakocTh. [logobue u MoxenpoBaHue
MIPOLIECCOB KOHBEKTUBHOTO TerioooMeHa. O01ue Bonpochl
00paboTKH pe3yabTaTOB U3MEPEHUS U pacueTa KOHBEKTHBHOM
teruiootnayn. [lonydyenne smnupuyeckux Gopmyin. MaTerpanbubie
YpaBHEHUS MMOTPAHUYHOTO CJIOA.

TennooTaava nmpu cBOOOTHOM JABUKEHUU KUIKOCTH B OOJIBIIIOM
o0BeEMeE.

TemnooTnaya B )KHAKUX METAJIJIaX, Pa3peKEHHBIX ra3ax.

OIIK-3, OIIK-
4, OIIK-5




3agaHus Ui CAMOCTOSTEIILHON pabOThI, B TOM YHCIIC BBIMOJHECHHE
KYPCOBOTO MPOEKTa/padoThI

[TpopaboTKa JIEKIIHOHHOTO MaTepualia Mo KOHCIEKTY M MOr0TOBKa
K MIPAKTUYECKUM U JTAOOPATOPHBIM 3aHATHUAM. BrinonHeHne

KyPCOBOTO IIPOEKTA 10

BBINOJIHEHHE KYPCOBOI'O IPOEKTA/paboThI 20

TensioMaccooOMeHHbIe aNMapPaThI 14 OIIK-3, OIIK-
4, OIIK-5

Jlexuus. Knaccudukanus TermnooOMeHHbIX annapatoB. CpemHss 2

Pa3HOCTb TEMIIEpATyp U METOJIbI €€ BbIUUCIEHUs. TernoBon pacyer
pereHepaTHBHBIX TEILIOBBIX ammaparoB. ['uapoMexaHuIeCKuit
pacyer TEII000OMEHHBIX allapaTos.

[TpakTnueckoe 3ausatue. Knaccuduxarms TernaooOMeHHbIX 2
anmapaTtoB. CpeHsisi pa3HOCTh TEMIIEPATYP U METOIBI €€
BbIYMCIICHUS. TernoBoil pacueT pereHepaTUBHbIX TEILIOBBIX
anmaparoB. [ uapoMexaHUIeCKHil pacdyeT TEII00OMEHHBIX
armnapaTos.

3amanus A CaMOCTOSITSIIBHON paOOThI, B TOM YUCIIC BHITIOJTHCHHE
KYpPCOBOTO MPOEKTa/padoTh

[TpopaboTka JISKIIMOHHOTO MaTepralia Mo KOHCIIEKTY U MOITOTOBKA
K IPAKTUYCCKUM 3aHSATHSIM.

Pabota Ha 351eKTpOHHOM KypCe.

BhINonHEHHE KypCOBOTO IIPOEKTa 10
BBINOJIHEHHE KYPCOBOI'O POEKTA/paboThl 20
NHas KoHTaKkTHAs paboTa: KOHCY/IbTALUHM, 3a4€T, 3alIUTa 0

KYPCOBOT'0 MPOEKTA/PadOThI

6 cemecTp

. Komnuectso | @opMmupyemsbie
Buael u Tembl 3aHATHN

4acoB KOMIETEHINH
Tenyi000MeH M31y4eHreM 36 OIIK-3, OIIK-
4, OIIK-5
[TpakTudeckoe 3ausaTue. Termnio000MeH n3nydeHueM 3
[TpakTudeckoe 3austue. MccnenoBanue TemnooomMennuka «Tpyoa B 3
TpyOe
3amanus A CaMOCTOSITENIbHOM pabOoThI, B TOM YHKCIIE BHITIOTHEHHE
KP
[TpopaboTKa JIEKIIMOHHOTO MaTepHala Mo KOHCIEKTY U MOATOTOBKA
K IPAKTUICCKUM 3aHATHSIM.
PaboTa Ha HIIEKTPOHHOM KYypCe. 30
WNHuas xoHTakTHAs paboTa: BHITOJTHEHHUE KOHTPOJIBHON padOTHI, 0
KOHCYJIbTAIHH
IToAroToBKa K 3K3aMEeHY 30
ITpoBeeHNe K3aMeHa 6

Paszen 5. METOJMYECKUE VKA3AHUS JUISI OBYUYAIOIIUXCSI 110 OCBOEHUIO
JIACLIUTUIMHBI

W3yueHne AMCUMIUIMHBI PEKOMEHJYEeTCS HayaTh C O3HAKOMJIEHHsS ¢ pabodell mporpaMmoii, ee
CTPYKTYpOl UM colep)XKaHHEeM pa3JenoB. YUeOHBbI Marepuan CTPYKTYpUpOBaH, HU3yueHHE
JUCLUTUIAHEI OCYILIECTBIISAETCS B TEMaTH4ECKON IIOCIIEI0BATENBHOCTH.
3aHATHS JIEKIMOHHOI0 THIA JAalOT CHCTEMAaTU3UPOBAaHHBIC 3HAHUA 10 JHUCLMILIMHE,
KOHLEHTPUPYIOT BHUMaHUE Ha Hau0oJIee CII0KHBIX U BaXKHBIX BOIpocax. Bo Bpems JIEKIIMOHHBIX



3aHSATHI PEKOMEH/yeTCsI BECTH KOHCIIEKTHPOBaHUE y4eOHOT0 MaTepuaia; oopamarh BHUIMaHUE Ha
(GOpPMYITUPOBKH ¥ KATErOPHH, PACKPBIBAIOIINE CYTh MPOOJIEMBI, SBICHUS WM TPOIECCa;
3aUKCUPOBATH BBIBOJIBI u MIPAKTUIECKHE PEKOMEHTAIIHH.
[lonrotroBka K 3aHATHSIM CEMHHAPCKOr0 THIA BKJIIOYAaeT O3HAKOMJIGHHE C IUIAHOM
NPaKTUYECKOTO (J1a0OpaTOpPHOTO) 3aHATHS; Pa0OTy C€ KOHCIIEKTOM JICKIMH, BBIMOJIHEHUE
JIOMAIITHETO 3afaHusi, paboTy ¢ yueOHOH M Y4eOHO-METOAMYECKON IMTEpaTypoil, Hay4IHBIMHU
U3JIAaHUSIMH M DJIEKTPOHHBIMH 00pa30BaTEIbHBIMU PECYypCaMH, PEKOMEHIOBAHHBIMU pabodeit
IPOTPaMMOi JMCIUTUIAHBIL.
CogepxaHue caMOCTOATENbHOH PadoThI ompezensercs pabdoyeil MmporpaMMoN AHUCHUILUIMHBI,
OLICHOYHBIMH M METOJMYCCKUMH MaTepuaiaMu, 3aJaHUsIMH M YyKa3aHHSIMH [PEIoiaBaTels.
CamocTosTenpHass padoTa MOMXKET OCYIIECTBISTHCS B ayIUTOPHON W BHEAYAHTOPHOU (hopmax.
O} PeKTUBHBIM CPEICTBOM OCYIIECTBICHUS CaMOCTOSTEIIbHON pabOThI SBISETCS AJICKTPOHHAS
UH(POPMAIIMOHHO-00pa3oBaTeNibHasl Cpela yYHUBEPCUTETa, KOTOpas OOeCleYrBaeT JOCTYN K
oOpa3oBaTenpHOW  TporpaMme, paOoduell  mporpamMme  JUCHUIUIMHBI, K  DJIEKTPOHHBIM
OMOTMOTEYHBIM CUCTEMaM, TPo(ecCHOHABHBIM 0a3aM JTaHHBIX ¥ HHPOPMAIIMOHHBIM CIIPAaBOYHBIM
CHCTEMaM.

W3yueHre IUCHMIUIMHBI BKIIOYACT BBIIOJHEHHE KYpPCOBOTO IPOEKTa, KOHTPOJIBHBIX paldoT,
71a00paTOPHBIX pabor.
[lepuomuvHOCTh MpOBENCHUS, (POPMBI TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH, CUCTEMa OIICHUBAaHUS
X0Jla OCBOCHUS JHCHUIUIMH TMPEACTaBICHBI B pabodeld mporpamme. YCIOBHS aTTeCTaIlluu
MIPUBEICHBI B TEXHOJIOTMYECKOW KapTe, BXOJAIICH B COCTaB paboueil mporpamMmbl JUCIUTIIHHEL.
dopMoil TPOMEKYTOUHOM ATTECTALMU MO JUCIUILIUHE SBISCTCS 3auUeT, K3aMEH; 10 KypCOBOMY

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

6.1. YueOHO-MeTOIMUECKOE 00ECIIEUEHNE

KonunuectBo
9K3EMILIAPOB MEYATHBIX
NoNe . W3IaHUH, UMCIOIINXCS B

Crnucok UCOIb3yeMOM JTUTepaTyphl
n/n OnoNIMoTeKe, Uin
AIIEKTPOHHBIN apec U3AaHU
(pecypca) B cetu MuTepHer

YYEBHBIE, YYEBHO-METOAMYECKHWE U HAVYHBIE NU3JTAHUA

1. |TennomaccoobmMeHHOE 0O60pyaoBaHue mpennpusaTuii [Teker] : 55/

METO/I. yKa3aHHs K BBIOJHEHHIO 1ad. pabot anst cryaentos| https://portal.volgatech.net/b
cnenuanbHocTd "TIpom. TerutosHepreTuka', OakamaBpoB u|00ks/Marjashev_Teplomasso
MarucTpaHTOB HanpaBJICHUs "TennosHepreTuka u| obmennoe_oborudovanie_pr
tertorexauka" / ®I'BOY BIIO "Map. roc . TtexH. yH-T "; edprijatij.pdf

[cocT. : A. B. Mapsimes, B. A. XneGuukon]. Homxkap-Oma:
MapI'TV, 2012. - 46 ¢. DK3eMIIIPBL: BCeTO 55.

2. |Heprorun, B. B. TemmomaccooOMeH [DneKTpOHHBIN pecypc] :
yueOHOe mocobue ans By3oB / Jeprorun B. B.,BacuibeB B.|https://e.lanbook.com/book/3

@.,Ynamesa B. M.; Jleprorun B. B., Ynsmesa B. M. 6-e uzn., 10160
crep. Canxt-Ilerepoypr: Jlans, 2023. - 240 c. ISBN 978-5-
507-46436-4.

3. |lBetkoB, ®emop DemoroBuu. Termmomaccooomen [Tekcr] : 49

[y4eOHUK IJI CTYJIEHTOB BY30B I10 HAMPABICHHUIO MOATOTOBKU
"Tennmosnepretuka"] / ®@. ®. IlBerkoB, b. A. I'puropnes.
[U3n. mepepad. u gomn.]. Mocksa: Uzn. nom MDU, 2011. -
558, [1] c. ISBN 978-5-383-00563-7. DK3eMILISIPBI: BCETO

4. |JIeikoB, Anekceii BacunbeBuu. TemmomaccoooMen [Tekcr] : 16
crpaBouHuk / A. B. JIpikoB. 2-¢ u3f., mepepad. u J101.




Mocksa: Dueprus, 1978.

- 479 c. Dk3emIuIsipel: Bcero 16.

5. |Kpyrnos, I'. A. Temnorexnuka [Tekcr]| : yueOHOEe mocobue /
Kpyrmos I'. A., Bynrakosa P. U., Kpyrimosa E. C. 4-e u3z.,|https://e.lanbook.com/book/2
crep. Cankr-IlerepOypr: Jlans, 2022. - 208 c. ISBN 978-5- 63066
507-45269-9.
OJIEKTPOHHBIE OGPA3OBATEJIbHBIE PECYPChHI
1. |Hayunas snexkrponnas oubnuorexka eLIBRARY.RU http://elibrary.ru
2. |Hayunas snextponHas 6ubimoreka «KubepieHnHKa» http://cyberleninka.ru
I[MTPO®ECCHUOHAJIBHBIE BA3bI JAHHBIX U MTHO®OPMAIIMOHHBIE CITPABOYHBIE
CHUCTEMBI
1. |UudopmanroHHO-IpaBoBOi mopran ["apant http://www.garant.ru
2. |IIpodeccronanbHbIe CIIpaBOYHBIE CHCTEMBI TeXdKCIEPT http://www.cntd.ru

6.2. MarepuanbHO-TeXHHUYECKas 0a3a U MPOrpaMMHOE 00ECTICUCHHE

NeNe | Aynurtopun s pose- | [lepedeHb OCHOBHOTO 000pYAOBaHUS [IporpammHuoe
/n |AeHus y4eOHBIX 3aHATUH, oOecrieuenue
CaMOCTOSTENIbHON pabo-
ThI U IIPOBEJICHUSI FOCY-
JTAPCTBEHHON UTOTOBOM
aTTeCTalluu
1. 125 (1) [Mpoekrop mynsTuMeauiiHbiii Hitachi{Microsoft Windows
CP- RX93 (1), Tunosoii komriuiekT|Enterprise, CnpaBouHas
y4eOHOTO 00opyI0BaHus [IpaBOBas cucreMa
"ABTOHOMHass aBTOMarTH3upoBaHHask|"KoHCynpTaHT [Tnroc",
cuctema ot (1), Hupkynsunonnsiii|Microsoft Office
tepmoctat JIAB-TXK-TC 01/26-100|Standard, Arent Dr.Web,
(1), Kommnekr yuebnoit mebenu (1)  [Kommiekr 'APAHT-
Macrep, Microsoft
Access, Microsoft Visio
Professional,  Microsoft
Project Professional,
Microsoft Visual Studio
Enterprise, Kommiekt 10
JUI PELIeHHs OCHOBHBIX
MOJIb30BATEIBCKHUX 3aJad,
KOMIIAC-3D V19
2. 121 (1) Kommneiotrep RAMEC GALE Custom|Microsoft Windows
13-3200/4I'b/  monmtTop LCD 21.5",|Enterprise, CnpaBouHas
knaBuat.,Mbib  (15),  Ilpoekrtop|mpaBoBas cucreMa
mynbTuMenuitabiil Hitachi CP- RX93("Koncynsrant  Ilmoc",
(1), Tepmometp anexTponnsiii TOH-5(Microsoft Office

(1), YCTAHOBKA U3 TEILJIOIIP
(1), YCTAHOBKA W3VYU.TEILL (1),

VCTAHOBKA  TII-003 (1),
YCTAHOBKA  TII-005 (1),
VCTAHOBKA  TII-011 (1),

Ycranoka @IIT 1-3 (1), YcranoBka
@®HT 1-1 (1), Ycranoska OIIT 1-10
(1), VYcranoska ®IIT 1-8 (1),
YcraHoBka OIIT-12 (D),
Hupxkynsimuonssiid Tepmoctat JIAb-

Standard, Arent Dr.Web,
Komriekt TAPAHT-
Macrep, Microsoft
Access, Microsoft Visio
Professional,  Microsoft
Project Professional,
Microsoft Visual Studio
Enterprise, Kommmiexr 1O
JJIA peH_ICHI/IH OCHOBHBIX
IIOJIB30BAaTCIBCKHUX 3a1a4,




TXK-TC 01/26-100 (1), Kommiext|KOMITAC-3D V19
yueOHoit mebenu (1)

Pasgen 7. ®OPMbl KOHTPOJISI OCBOEHMS AUCLUMIUIMHBY ®OHJ] OLIEHOYHBIX
CPEJICTB

Kputepuu onieHrBaHUs HHANKATOPOB TOCTHXKEHUSI KOMIIETEHIIUN HANPaBJIEeHbI HA!

- YCBOCHHE TEOPETHYECKOT0 MaTepuasia (00beM 3HAHUH, IITyOMHA YCBOEHHUS), MIPEAYCMOTPEHHOTO
paboueii mporpamMmmoi;

- YMEHHE Wu3JlaraThb MaTepuan (YeTKOCTb, IPaMOTHOCTb M3JI0KEHUSI MaTepuaja, TOUYHOCTh U
MOJIHOTA BOCIIPOU3BEICHUS y4eOHOTO MaTepuana);

- YMEHHUE MIPUMEHATh TEOPETUUECKUE 3HAHUS MPU PEIICHUH MPAKTUYECKUX 3aJaHuM.

[Ikana olleHUBaHUS IPEJICTABICHA HUXKE.

YpoBeHb
c(OpMUPOBAHHOCTH [Ixana
Kpurepuu onenuBanus
JJIEMEHTOB OLICHUBAHMUSI
KOMIIETEHIIUH
IToporosslii OOyuaromuiics HMMeeT 3HAaHUS OCHOBHOIO Marepuana,| yJoBieT-
YPOBEHB IIPOSABIIAET YMEHHUE JIOTUYHO €ro Hu3Jjlararb, HO MOJKET| BOPHUTEIBHO

A0IYCKAaTb HCTOYHOCTH B N3JI0KCHHUU marcpualjia,
HCIOCTATOYHO IIPpaBUJILHBLIC (1)OpMy.]'II/IpOBKI/I, HUCIIBITBIBACT
3aTPYAHCHUA B BBIIIOJIHCHUH IMTPAKTUYCCKUX 3aHaHHﬁ.

[IponBunyteiii  |OOyuaromiuiicss TBEpIO 3HAaeT MPOrPaMMHBIM MaTepuai,| XOpOIlo

YpOBEHb u3JlaraeT ero IpaMOTHO U IO CYILECTBY, HE JOIIyCKaeT
CYILIECTBEHHBIX HETOUHOCTEN B OTBETE Ha BOIPOC, MPABUIIBHO
MPUMEHSAET TEOPETUYECKUE TOJOKEHUS] TIPH  PEIICHUU
MPAKTUYECKUX BOIMPOCOB U 3ajay, BIAZACeT HEOOXOIMMBIMU
HaBBIKaMH ¥ MIPUEMaMH MX BBITIOTHCHHUS

Bricokuit ypoBenp [OOyuatomuiicss rimyOOKO M TNPOYHO YCBOWJ MPOrPaMMHBIM|  OTIMYHO
MaTepual, TPAMOTHO M JIOTUYECKH CTPOHHO €ro W3Jjaraer,
JlaeT ucUepIbIBalOIIe OTBETHI HA IOCTaBIEHHBIE BONPOCHL. B
OTBETE TECHO YBS3BIBACTCS TEOPUS C MPAKTUKOW, MPH STOM
oOyyaroluiicss He  3aTpyAHAeTcs C  OTBETOM  IIpH
BUION3MEHEHNN  3aJaHus, CBOOOJHO  CIIpaBisieTcss C
3aJjauaMH, BOINPOCAMH U JPYTUMH BHJaMHU HPUMEHEHUs
3HaHW#, TIOKa3bIBAa€T 3HAKOMCTBO C MOHOTpadudecKoi
JUTEPaTypoi, MNEPUOJUYECKUMH H3IAHUSAMH, TPABHIBHO
O0OOCHOBBIBAET TPUHATHIC pEIICHHs, CBOOOJHO BIIAACET
pPa3sHOCTOPOHHUMM  HaBbIKAMM, MpPHUEMaMHM  BBIIIOJHEHUS
MPaKTUYECKUX padoT

7.1. IlpoMexxyTouHasi aTTECTaIMs 00yJaIOIUXCS
[TpoMexxyTouHasi aTTecTarysl 00y4JaroUuIuXcs HalpaBJIeHa Ha OIICHUBAHHE PE3YIbTaTOB OOYy4ECHUS
M0 TUCIUIUIMHE (MOYJII0) ¥ MPOBOJUTCS C UCIIOJIb30BaHUEM (DOH/I0B OLIEHOYHBIX CPEJICTB.

[Ipumepbl THIOBBIX KOHTPOJBHBIX 3aJaHWii ©3 0a3bl (OHIA OICHOYHBIX CPEIACTB IO
00pa3oBaTeNbHON IPOTrpaMMe.

dK3ameHaLMOHHbIN 6unet Ne0
1. TennoBol NOTOK. 3aKoH Pypbe

2. lPaHWYHbIE YCNOBMSA TPETLETO POAA



3. I'Iepe/J,aqa TENNOTbI TENNNIONPOBOAHOCTbLIO Yepes O,ﬂ,HOCﬂOﬁHYIO n MHOI'OCI'IOIZHYPO NNTOCKYIO CTEHRY

3aBsepytowunit kKapeapoi 3N Megakos A. A.

3apaHune 1

YKaKuTe ypaBHeHWe CTaoHapHOro TemnepaTypHoOro nons
T=f(x,y,2)

T=f(x,r)

T=f(x,y,z,r)

T=f(x,y,r)

3apaHue 2

YKaxKuTe ypaBHeHWe HeCTaLMOHapHOro ABYXMEPHOro TeMnepaTypHOro noss
T=f(x,y,r)

T=f(x,y,2)

T=f(x,r)

T=f(x,y,2,r)

3apaHune 3

YKaKuTe ypaBHeHUe HeCTaLMOHapHOro TPEXMEPHOTo TemMmnepaTypHOro noJs
T=f(x,y,z,r)

T=f(x,y,r)

T=f(x,y,2)

T=f(x,r)

3apaHne 4

YKauTe ypaBHeHWe HecTaLMoHapHOro 0 4HOMEPHOro TeMNepaTypHOro Nona
T=f(x,r)

T=f(x,y,2,r)

T=f(x,y,r)

T=f(x,y,z)

[TepeueHp BOMPOCOB I MPOBEICHUS IPOMEKYTOUHON aTTeCTallUuU
NepeyeHb BONPOCOB A/1A NPOBEAEHUsA 3a4eTa



4, TennoBol NOTOK. 3aKoH Pypbe

5. [paHMYHbIE yCA0BMA TPETbero poaa
6. Mepeaaya TenaoTbl TENJONPOBOAHOCTbIO YEPE3 OAHOC/ONHYO M MHOTOC/IOMHYHO MJOCKYHO CTEHKY
7. Tennonepegaya Yyepes 04HOCNOMHYIO U MHOTOC/IOMHYIO NAOCKYIO CTEHKY (paHMYHble ycnoBus

TpeTbero poaa)

8. MyT¥ nHTeHcMbUKaumm Tennonepesayn

9. TemnepatypHoe none

10. TemnepaTypHbIN rpagueHT

11. KoadodumumneHT TennonpoBogHOCTH

12. OnddepeHumnanbHoe ypaBHeHME TENNONPOBOAHOCTU

MepeyeHb BOMPOCOB A5 NPOBEAEHMA 3K3aMeHa

1. TennoBol NOTOK. 3aKoH Pypbe

2. [pPaHUYHbIE YCIOBMA TPETLETO POAA

3. Mepenaya Tena0Tbl TENJONPOBOLHOCTBIO YEPE3 OAHOCAONHYO M MHOTOC/IOMHYHO MJOCKYHO CTEHKY
4, Tennonepeaaya Yyepes 0A4HOCAOAHYIO U MHOTOC/IOMHYIO NNOCKYO CTeHKY (FpaHnYHble ycnosus

TpeTbero poaa)

5. MyTn nHTEeHCMdMKaLMm Tennonepesayn

6. OCHOBHble NOHATUA U ONpeseneHNa KOHBEKTMBHOIO TENN006MeHa

7. TennooTaayva Npu NonepeyHom OTMbIBAHUUTPYO.

8. daKTOpbI, BANAIOLLME HA MHTEHCMBHOCTb KOHBEKTMBHOIO TeN/I006MeHa

9. TennoobmeH Npu KOHAEHCALMM YACTOrO Napa. Buapl KOHAEHCaLMK.

10. TennoobmeH Npu NJAEHOYHOM KOHAEHCaL MM HEMNOABUKHOIO Napa

11. Tennoo6MeH Npu Ny3blPbKOBOM KUMEHUWN HKUAKOCTU

12. OnddepeHumanbHoe ypaBHEHME TENI0NPOBOAHOCTH

13. Tennonepeaaya Yyepes LMIMHAPUYECKYIO CTEHKY (FPpaHMYHbIE YC0BUA TPETbEro poaa)
14. TennoobmeH Npu KOHAEHCALMM YACTOrO Napa. Buapl KoHAEHcaUuMu.

15. TemnepatypHoe none

16. TemnepaTypHbIl rpaguenHT

17. KoadodumumneHT TennonpoBogHOCTH

18. OndodepeHumanbHoe ypaBHEHME TENI0NPOBOAHOCTH

19. Kputepuun nonobua. O6wuin Bua KpUTepuanbHbIX ypaBHEHUA KOHBEKTUBHOIO TENN006MeHa
20. OCHOBHble 3aKOHbI TENNOBOrO U3NYy4eHUA

21. TepMunyecKoe conpoTUBAEHUE Nepeaadn TenaoTbl NPy KOHAEHCaLMM



22.

23.

24.

25.

BAvAHME perkMma TeuyeHus Npu KOHAEHCaL MM
TennooTaaya NPUBbLIHYXAEHHOM ABUMXKEHUN XKUAKOCTM No Tpybam
Tennonepegaya Yepes MHOFOC/NIOMHYIO LIUANHOPUYECKYHO CTEHKY

KpuUTnyeckuii guameTp U30NAUMU LUANHOAPUYECKON CTEHKU






