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.1.2.13 TenmomaccooOMeHHOE 000pyAOBaHHE MTPEAIPUATHIA

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

(bakaaBp/MarucTp/CeHaIKCT)

HaHpaBHeHHOCTb HpOMLII_HJ'IeHHaSI TCIIJIOOHCPICTUKA

Kypc 4

Cemectp 7,8

PacnpeneneHHe yqe6H0r0 BpPEMCHHA

TpynoemkocTh o yueOHOMY TIaHY 288/8
Jlexum 24
JIaboparopHbie pabOTHI 36
[IpakTrueckue 3aHATHS 44
WNHnas xonTakTHas pabora -
Bcero koHTakTHOU paboTh (0€3 yuera 3K3.) 104
KonrtakTHas paboTa 1o sK3aMeHy 6
Kypcogoii mpoekt (pabota) 7
CamocrosrenbHas paboTa 00yJaronmxcs

(6e3 yuera 3K3.) 148
CamocrodrenbHas padoTa 1o MOATr0TOBKE K

9K3aMeHy 30
OK3aMeH 8
3auer 7
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)

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. ITIK-4 [T1K-4.1 Yaactue B cOope |3HaHusA: 3HAET NOAXO/bI COOpa U aHAIM3a
Crniocoben Y aHaJIu3e MH(POPMALMOHHBIX HCXOJHBIX JAHHBIX JJIS
IIPOBOAUTH UH(POPMALMOHHBIX IIPOEKTUPOBAHHUS
pacydeThI 11O HUCXOOHBIX JAHHBIX IJIA ymenus: VmMeer CO6I/IpaTL " aHaJIU3UPOBATH
TUITOBBIM MPOEKTUPOBAHUS UH(POPMALIMOHHBIE UCXOIHBIE JAHHBIC IS
METOJIUKAM, IIPOEKTUPOBAHUS
IIPOEKTUPOBATH HaBbIKH: Biajneer HaBbikamu cOopa 1 aHaIM3a
TEXHOJIOTHYECKO MH(POPMALIMOHHBIX HCXOJHBIX JAHHBIX JJIS

e obopymoBaHue
c
UCIIOJIb30BAHUE
M CTaHIapTHBIX
CpEnCTB
aBTOMATHU3AIMH
IMPOCKTUPOBAHUA
B COOTBETCTBHHU
C TCXHUYCCKUM
3aJlaHHEeM

IMPOCKTUPOBAHUA

[1K-4.2 Pacuer u
IIPOCKTUPOBAHUE JI€TaIEN
U Y3JI0B B COOTBETCTBUHU C
TEXHUUYECKUM 33JJaHUEM C
UCIIO0JIb30BaHUEM
CTaH/IapTHBIX CPECTB
aBTOMaTHU3alUU
IIPOEKTUPOBAHUS

3HAHUs: 3HaeT OCHOBBI pacueTa v IPOEKTUPOBAHUS
JIeTaje U y3JI0B B COOTBETCTBUH C TEXHUYECKUM
3aJIaHUEM C UCIIOJIb30BAHUEM CTAHIAPTHBIX CPEACTB
aBTOMAaTHU3alMH IPOCKTUPOBAHUS

YMeHHs: YMEET pacCUUThIBATh U IPOECKTUPOBATH
JIETaJIM U Y3JIbl B COOTBETCTBUH C TEXHUYECKUM
3aJIaHUEM C UCIIOJIb30BAHUEM CTAHIAPTHBIX CPEICTB
aBTOMAaTHU3aLH IPOEKTUPOBAHUS

HaBbIKM: Brajeer HaBpIKaMu pacyera u
IIPOEKTUPOBAHUS ACTAJIEH U y3JI0B B COOTBETCTBHH C
TEXHUYECKUM 33/JaHUEM C UCIIOIb30BAHUEM
CTaH/apTHBIX CPEACTB aBTOMATU3aLUU
IIPOEKTUPOBAHHUS

[1K-4.3 Yuactue B
NPOBEICHUY NIpe/IBapU-
TEJIBHOTO TEXHUKO-
HKOHOMHYECKOTO
000CHOBaHHUS MPOEKTHBIX
peLeHni

3HAHMsA: 3HaeT OCHOBBI IPOBEACHUS TIPEABAPHU-
TEIHHOTO TEXHUKO-I)KOHOMUYECKOTO 0OOCHOBAHUS
IIPOEKTHBIX PELICHUN

yMeHus: YMeET IPOBOAUTH MPEIBAPUTEIBHOE
TEXHUKO-DKOHOMHUYECKOE 000CHOBAHNE IMPOCKTHBIX
pereHnit

HaBbIKM: Biiajgeer HaBpIKaMu TPOBEACHUS
MPEABAPUTEIBHOTO TEXHUKO-I)KOHOMHUYECKOTO
000CHOBaHHUS MPOCKTHBIX PEIICHUN

2. IIK-5 T'otoB k
YYaCTHIO B
paboTax 1o
OCBOCHHIO U
JIOBOJIKE
TEXHOJIOTUIECKU
X TIPOLIECCOB

I1IK -5.1 YuacTByer B
paboTax 1o OCBOEHUIO U
JIOBOJKE
TEXHOJIOTUIECKUX
IIPOLIECCOB B XOJI€
MIOJITOTOBKH
IPOM3BOJICTBA
TPOTYKITHH

3HaHMs: 3HAET OCHOBBI pealn3aluu
TEXHOJOTHYECKUX MPOIECCOB B XOJI€ MOATOTOBKH
MPOU3BOACTBA TPOAYKIIHH

YMeHHsA: YMEET OCBAUBATh TEXHOJIOTUYECKHE
MPOLECCHI B XOA€E MOATOTOBKHU ITPOU3BOJICTBA
MPOAYKLUH

HaBbIKM: Brajeer HaBbIKaMH peain3ainu
TEXHOJOTMYECKUX MPOIECCOB B XOJI€ MOATOTOBKH
MPOU3BOACTBA MPOTYKIIHHI




[IK -5.2 KonTpoJib 3HaHMs: 3HAET HOPMBI Pacxo/ia TOIUINBA U BCEX

coOII0ICHHSI HOPM BUJIOB dHEPIUU
pacxoia TOIUIMBA U BceX |YMEHHs: YMeEeT KOHTPOJIMPOBATh HOPMBI pacxo/a
BHUJI0B SJHCPIUHU TOIIJIMBA U BCCX BUJIOB DOHCPTUU

HaBbIKH: Bnaz[eeT HaBbIKaAMH KOHTPOJIA CO6J'II-OI[€HI/IH
HOPM pacxoja TOIIMBA U BCCX BUAOB SHCPTHUU

Paznen 2. MECTO JUCHUIIIMHBI B CTPYKTVYPE OIIOII

JlycuumuirHa OTHOCUTCS K 4acTH, (popMUpyeMOl ydacTHUKaMH 00pa30BaTeIbHbIX OTHOLICHUN
OIIOIL

JucuunrHza siBisercst 00s13aTeaIbHON

Hns  npomomkeHuss  (GopMUpOBaHMS — 3asBICHHBIX  KOMIICTCHLIMH  HEOOXOAMMBI  3HAHHS
npemecTpyomux aucuumiud: Haraeratenu u temosble neurarenu (I1K-4), Koncrpynpoanue
terotexHuueckoro obopymoanusi (I1K-4), Mcrounuku u cuctemsl teruiocHaOxenus (I1K-4),
Harnerarenn u teruoBsle jBurarenu (IIK-5); npaktuk: IIpou3BojacTBeHHas MpakTHKA.
Texuonoruueckas npaxkTuka (paccpenoroucrnas) (ITK-5)

N3yuaemass JOUCHMILIMHA SBJISIETCS OCHOBOM JJIsi MPOJOJDKEHUS (OPMHPOBAHUS YKa3aHHBIX
KOMIETEHIIMH B CIEAYIOUIMX AUCUUILIMHAX: ODKCIUTyaTalus TEIUIOPHEPreTUUECKUX YCTAaHOBOK U
cucreM (I1K-4), Okcrutyaranus TeriosHepreruyeckux ycraHoBok U cucrem (IIK-5); mpakrukax:
[Tpennumiomnas npaktuka (I1K-4), Ilpennumuiomnas npaxtuka (IIK-5); rocymapcTBeHHOM
uUTOroBoil arrecrauu B (opme: IloaroroBka k mnpoueaype 3auiUThl M 3alllUTa BbITYCKHON
kBamuurkannonHoit padotsl ([1K-4), IloaroroBka k mporenype 3amuThl ¥ 3alluTa BBITYCKHON
kBauukannonHoit padotsr (ITK-5)

Pazzen 3. OIIUCAHUE OBPA30BATEJIbHBIX TEXHOJIOT A

Jns dopmupoBaHus 3asBICHHBIX KOMIIETEHLIUH HMCIIOJIB3YIOTCS METOAOJIOIMYECKHE TEXHOJIOTHH,
peanusyromue AesATEIbHOCTHBIA, JIMYHOCTHO-OPUEHTUPOBAHHBIN, IPAKTHUKO-OPUEHTUPOBAHHBIN
MOAXO/BI.

OCHOBHBIMU CTPAaTETUYECKUMHU TEXHOJOTUSAMU SIBIISIFOTCS: JIEKLIMOHHBIE 3aHATHS, HPOLELYPHI
caMo00y4eHHUsl, MPaKTUYECKHE U Ja00paTOPHbIE 3aHATHS

Ha nocTixkeHHMe KOHKPETHBIX ILieneil OoOydeHHus HalpaBieHbl IPUMEHsEMble TaKTUYECKHUE
TEXHOJIOTHH: 331aHUs, UHPOPMAILIMOHHBIE, KJIaCCUYECKasl JIEKIINsl, MUHU-TIPOEKTHI

Paznen 4. COAEPXXKAHUE JUCLHUITJINHBI

7 cemecTp
. KonunuectBo | DopMupyemsbie
Byl u TeMbl 3aHATHIA
4acoB KOMIICTCHITIH

IIpoexTHpOBaHUE U pacyeT TEIMJIOMACCOOOMEHHOI0 52 [1K-4, TIK-5
000pYIOBaAHUSA
[TpakTrueckoe 3ansaTue. KoHCTpyKIMK TEMI000MEHHOTO 10
obopynoBanus. Knaccudukaius TemmooOMeHHOTro 000pyA0BaHusI.
M3ydeHne CBOMCTB M XapaKTEPUCTUK TEINIOHOCHUTEICH
[Ipaktuueckoe 3anstue. KOHCTpYKIIMHU, KOHCTPYKTUBHBIM, 12
TEIIOBOM, THAPABINYECKHH W TOBEPOUHBIN PACUETHI
[TpakTideckoe 3ansTue. PacueT TermmomMaccooOMEHHBIX amnmapaToB 10
JUISl TEXHOJIOTUYECKUX ITPOLIECCOB




3a/1aHus Ul CAMOCTOSATENILHOM PaOOThI, B TOM YHCIIE BBIIIOIHCHUE
KP, xypcoBoro npoekta/padoTsl
PaboTa Ha IIEKTPOHHOM Kypce.

BrInonHenre KypcoBOro IpoeKTa. 20
BBINOJHEHHE KYPCOBOTO MPOEKTa/padoThl 20
Wuas koHTaKTHas paboTa: 3alIuTa KypcoBOTro MpoeKTa/paboTsl, 0
KOHCYJIbTAIIMH, 3a4€T, BHIITOJHEHUE KOHTPOJIbHOM PaboThl

8 cemecTp

N KomunuectBo | Dopmupyemsie

Bunbl v TeMbI 3aHATHIA
4acoB KOMTIETCHITHH

OcHoBHBIC BUJbI N KJIaccCH(puKanus TenJ1000MeHHOI0 64 [1K-4, TIK-5
oOopynoBanus. TensioHocuTe/ M, UX CBOICTBA, 00J1aCTh
NMpUMeHeHHs
Jlexuus. OCHOBHBIE BU/IBI M KJIacCU(UKAIIHS TETIO0OMEHHOTO 2
o0opynoBanus. Temnonepeaaromuye U TEMIOUCIONb3YIOIINE
YCTaHOBKH.
Jlexwmst. Kimaccugukanyst TeIuio0OMEHHBIX armapaToB 10 2
MPUHLINITY IEHCTBUS (peKylepaTUBHbIE, pereHepaTUBHbIE,
CMECHUTEIILHEIE).
Jlexuus. TennmoHOCUTENM, UX CBOWCTBA M XapaKTEPUCTHKU. 2
JlaGopaTtopHas pabora. MccinenoBanue TerioMaccooOMEHHBIX 9
XapaKTEPUCTHUK TEIJIOBOrO Hacoca
JlaGopaTtopHnas padora. MccnenoBanue paboThl KOHAUIIMOHEPA 9
[TpakTuueckoe 3ansaTue. OCOOEHHOCTH pacyeTa anmnapaTroB 4
3amanus A CaMOCTOSITENIbHOM pabOoThI, B TOM YHKCIIE BHITIOJTHEHHE
KP
CocraBneHue rioccapusi TEPMUHOB M CIOBOCOYETAHUH,
MIOCTPOECHNE OCHOBHBIX CXEM U JAMarpamm o TeMaM paszena,
HamucaHue pedepara, MOAroTOBKA K MPAKTHUECKUM 3aHATHUSM,
MOBTOPEHHE JIEKLIMOHHOTO MaTepuania.
PaboTa Ha 3IEeKTPOHHOM KYpCe. 36
Tenj1000MeHHbIE€ ANINAPATHI 57 IIK-4, TIK-5
Jlexuus. PexynepatuBHbIe TEINIOOOMEHHBIE arlliapaThl 4
Jlekuus. PerenepatuBHble TEIIOOOMEHHBIE ammapaThl 2
Jlexius. CMecuTeNbHbIe TeII000MEHHBIE arapaThl 2
JlaboparopHas paboTta. MccnenoBanue xapakTepUCTHK 9
XOJOINIBHON YCTAHOBKH
[TpakTuueckoe 3ansaTue. OCOOEHHOCTH pacyeTa anmnapaTroB 4
3amanus A7 CaMOCTOSITENIbHON pabOThI, B TOM YHKCIIE BHITIOJTHEHHE
KP
CocrasieHue rioccapusi TEPMUHOB U CIIOBOCOYETAHUH,
MIOCTPOECHHUE OCHOBHBIX CXEM U AHarpamm Mo TeMaM paszena,
HamucaHue pedepara, MOAroTOBKA K MPAKTHUECKUM 3aHATHSM,
MOBTOPEHHE JIEKLIMOHHOTO MaTepuania.
PaGoTa Ha DIIEKTPOHHOM KYpCE. 36
TemnoMaccooOMeHHbIE ANNAPATHI /151 TEXHOJOTNYECKUX 59 [TK-4, TIK-5
NPOLECCOB
Jlexuus. BeimapHbie, OIpecHUTENbHBIE U KPUCTAJUTU3AIIOHHBIE 2
YCTaHOBKH
Jleknus. CylmmibHbIE YCTAaHOBKHU 2




Jlexuus. Ileperonnblie U peKTU(GUKAMOHHBIE YCTAHOBKU 2

Jlexms. A6copOIMOHHBIE U aJICOPOIIMOHHBIC YCTAHOBKHU 2
Jlextus. OcHOBBI TOJ00OpA U pacyeTa OCHOBHOTO U 2
BCIIOMOT'aTEILHOI0 000PYI0BAHHUSI

JlabGopaTtopHast pabota. ccnenoBanue TEIOBBIX XapaKTEPUCTUK 9
HuzkoTeMieparypraoro npuiaska [1XH-0,28

[TpakTraeckoe 3ansTue. OCOOCHHOCTH pacyera anmnaparoB 4

3agaHus U1 CAaMOCTOSITENIbHON PabOThI, B TOM YHCIIE BBITIOJIHEHUE
KP

CocraBneHue rioccapusi TEpPMUHOB U CIIOBOCOYETaHUH,
IOCTPOEHHE OCHOBHBIX CXEM U IMarpaMM I10 TeMaM pasJiena,
HanucaHue pedepara, HOArOTOBKA K IPAKTUIECKUM 3aHATHSIM,
HOBTOPEHUE JIEKIIMOHHOTO MaTepHaa.

PaGoTa Ha DIIEKTPOHHOM Kypce. 36
WHast koHTaKTHas pa0doTa: BHIMOJIHCHHE KOHTPOJIBHON PaboOTHI, 0
KOHCYJILTAL[UU

IToaroroBka K dK3aMeHY 30
IIpoBeieHne 3K3aMeHa 6

Pasnen 5. METOJMYECKUE VKA3AHHUS JUISI OBVYAIOLIMXCS TI0 OCBOEHMIO
JIACHUTUIMHBI

W3ydyeHne JUCHUIUIMHBI (MOAYJsSI) pEKOMEHAYeTCsl HadaTh C O3HAaKOMJIEHHMsS C paboueit
IPOrpaMMoOii, €e CTPYKTYpOH M COJEep>KaHUEM pa3/esoB. YUeOHbI MaTepuasn CTpYKTYpUpPOBaH,
U3ydyeHHe  JUCHMIUIMHBI ~ OCYIIECTBISIETCS B TEMAaTHYeCKOH  IOCIe0BaTelIbHOCTH.
3aHATHSA JIEKIMOHHOTO THNA JAIOT CUCTEMaTU3MPOBAHHBIE 3HAHMS IO AUCLHUIUIMHE (MOIYJIIO),
KOHILICHTPUPYIOT BHUMAHUC HA HanOoJIee CIOKHBIX U BaXKHBIX BOIIpocCax. Bo BpEMA JICKIIUMOHHBIX
3aHATHH PEKOMEHAYCTCA BECTU KOHCIICKTUPOBAHHUE yqe6H0r0 Marcpuraia, 06pan1aTL BHHUMAHHE Ha
(GOpMYIHPOBKM M KAaTEropuu, PpacKpbIBalOIIME CYTh HPOOJIEeMbl, SBICHHUS WM IPOLECCca;
3auKkcupoBaTh BBIBOJIBI " IPAaKTHYECKHE PEKOMEH AL K.
[TonrotoBka K 3aHATHSM CEMHUHAPCKOT0 THINA BKJIIOYAET O3HAKOMIIEHHE C IUIAHOM
IPaKTUYECKOro (1abopaTOpHOro) 3aHsATHs; pPadOTy C KOHCHEKTOM JIEKLHH, BBIIOJHEHHE
JIOMAIIIHEro 3ajaHusi, pabory ¢ y4uyeOHOM M y4eOHO-METOAMYECKON JIMTepaTypol, HayYHBIMHU
U3JJaHUAMU U D3JIEKTPOHHBIMU 00pa3oBaTeIbHBIMH pPECypcaMy, PEKOMEHJOBAaHHBIMH paboueii
IPOTrpaMMOM TUCIMIUIMHBI (MOIYJIS).

KonrponsHas paGoTa  BBINOJNHAETCS MO NPOMIEHHBIM  TeMaM, 3a/JaHUI0  BBIJIAIOTCS
npernogaBaTeneM. Takke KOHTpONbHAas paboTa MOXKET OBITh OpPraHM30BaHA C ITOMOIIBIO
00pa3oBaTeIbHOTO nopraia B dbopmare TECTUPOBAHUS.

Conepxanne camMoOCTOSITEJILHOW PadoThl omnpesensercs pabouell MporpaMMoi JTUCIMITIIMHBI
(Momynsl), OICHOYHBIMA W METOAUYECKMMH MaTepHallaMd, 3aJaHusIMH H  YKa3aHUSIMH
npenogaBarens. CamocTtostenbHas paboTa MOMKET OCYUIECTBIATHCA B ayJUTOPHOM U
BHeayauTOpHON (dopmax. DPGEKTUBHBIM CPEICTBOM OCYIECTBICHUS CaMOCTOSTEIHHOW pabOTHI
SBIISIETCA  DJIEKTPOHHass HH(OPMAIMOHHO-00pa3oBaTeibHas CcpelJa YHHBEpCHUTETa, KOTopas
oOecrieunBaeT JOCTYyNl K o00pa3oBaTelbHOH mporpamMMe, paboueil mnporpamMMe JUCHUILTHHBI
(MOITyInst), K DJIGKTPOHHBIM OHUOJIMOTEUHBIM CHCTEMaM, MPOQPECCHOHAIBHBIM 0a3aM JaHHBIX H

UH()OPMAIIMOHHBIM CIPaBOYHBIM CHCTEMaM.
N3ydeHne AMCHMILIMHBI (MOZYIsl) BKIIIOYACT BBINOJIHEHHE KYPCOBOTO MPOEKTA, Ja0OPaTOPHBIX
pador.

[lepuoanaHoCTh TIpOBEACHHS, (POPMBI TEKYILIETO KOHTPOJS YCIIEBAEMOCTH, CHUCTEMa OIICHUBAHUS
X0J1a OCBOSHUS JUCIUIIIINH MIPEICTABICHBI B paboueii mporpamme.



®dopmoii MPOMEKYTOYHOM aTTECTALUMK MO AUCHUIUINHE (MOJYJIIO) SIBISETCSA 3a4eT U HK3aMEeH; 110
KypCOBOMY IPOEKTY siBisieTcs: AudpepeHunpoBaHHbIN 3a4ET.

Pasnen 6.

MATEPUAJIBHO-TEXHUYECKOE n

OBECIIEYEHUME JUCLHUITIIMHBI

6.1. YueOHO-MeTOIMYECKOE 0OECIIeYeHNE

YYEBHO-METOANYECKOE

KomnnuectBo
SK3EMILISIPOB MEYATHBIX

Nele Cnucok UCoIb3yeMOH JIUTepaTyphl M3/IaHHH, HMCIOLHXCA B
n/n OuonMoTeKe, Uin
AIIEKTPOHHBIN a/ipec U3AaHUS
(pecypca) B cetu MuTepuer
YYEBHBIE, YYEBHO-METOAMYECKHWE 1 HAYUYHBIE U3JJAHUA
1. |TemnmomaccooOMeHHOE 0b60pyAoBaHue mpennpusaTuii [Teker] : 55 /

METO/JI. YKa3aHUs K BBIIOJHEHUIO J1ab. paboT [UIsl CTYAEHTOB
cnenainbHocTH "IIpoM. TeruosHepreTuka', OakajgaBpOB U
MarucCTpaHTOB HaIlpaBJICHUS "Temio3HepreTuka u
teriorexuuka" / ®I'bBOY BIIO "Map. roc . TexH. yH-T ";
[cocT. : A. B. Mapsimes, B. A. Xne6uukos]. Homxkap-Oma:
MapI'TV, 2012. - 46 c. Ok3eMIIIpHI: Bcero 55.

https://portal.volgatech.net/b

ooks/Marjashev_Teplomasso

obmennoe_oborudovanie_pr
edprijatij.pdf

2. |Heprorun, B. B. TemmomaccooOMmeH [DneKTpoHHBIN pecypce] :
yduebHOoe mocobue mist By3oB / Jeprorun B. B.,Bacunbes B.|https://e.lanbook.com/book/3
@.,Ynsmesa B. M.; Jleprorun B. B., Yismesa B. M. 6-¢ u3., 10160
crep. Cankr-IlerepOypr: Jlanb, 2023. - 240 c. ISBN 978-5-
507-46436-4.
3. |Kpyrnos, I'. A. Terorexnuka [Tekct] : yueOHOe mocobue /
Kpyrinos I'. A., bynrakosa P. U., Kpyriosa E. C. 4-e¢ u3n.,| https://e.lanbook.com/book/2
crep. Cankr-IlerepOypr: Jlans, 2022. - 208 c. ISBN 978-5- 63066
507-45269-9.
4. |Kpyrnos, I'' A. Temnorexnuka. IIpakTuyeckuii Kypc
[DnexTponnsiii pecypc] / Kpyrmos I'. A., Byarakosa P. W.,|https://e.lanbook.com/book/2
Kpyrnosa E. C., AnapeeBa M. B. Canxrt-IlerepOypr: Jlans, 47577
2022. - 192 c. ISBN 978-5-8114-2575-4.
OJIEKTPOHHBIE OGPA30OBATEJIBHBIE PECYPCHI
1. |Hayunas snextponHnas 6ubmmorexka eLIBRARY.RU http://elibrary.ru
2. |Hayunas snexkrponnas oubnunoreka «KubepaeHnHKa» http://cyberleninka.ru
[MTPO®ECCHUOHAJIBHBIE BA3bI IAHHBIX 1 THOOPMAIIMOHHBIE CITPABOYHBIE
CUCTEMBI
1. |CuopaBouHo-mipaBoBas cucremMa KoHcympTanT+ http://www.consultant.ru
2. |(IIpodeccronanbHbIe ClIpaBOYHBIE CHCTEMBI TeXIKCTIEpT http://www.cntd.ru

6.2. MarepuanbHO-TeXHUYECKas 0a3a U mporpaMMHoOe oOecrieueHue

NeNe | Ayauropuu st npose- | [lepeueHb OCHOBHOTO 000pyJOBaHUS [IporpammHuoe
/1 |AeHus y4eOHBIX 3aHSATUH, o0ecrnieueHue
CaMOCTOSITENIbHOU pabo-
ThI U IIPOBEJIEHUS TOCY-
JTApPCTBEHHON UTOTOBOM
aTTecTaluu
1. 125 (1) Knaman JIY 50 (1), KOMIUIEKC|Microsoft Windows
JUN3M  JIABJI (3), JlabopatopHnas|Enterprise, CnpaBouHas
yCTaHOBKa "ABTOMAaTH3MpPOBaHHBIA  |[IpaBOBas CUCTEMA




creHa-tpeHaxep "TerutoBoii  Hacoc|Microsoft

"XomoaunpHUK-1" (1), |Komrmnexr

HuszkotemneparypHbiit npuiaBok|Macrep,

[Tpoekrop mynbTuMenuitHbiii Hitachi|Project

C5M1"Onekrponnka" (1), Tumosoit
KOMIUIEKT y4eOHOro 000pyHIoBaHHS

"ABTOMAaTHKa CUCTEM
TeriocHaOxkeHuss u BeHTH (1),
Tunosoit KOMIUIEKT y4eOHOro
000pyI0BaHUs " ABTOHOMHas

aBTOMaTH3UpOBaHHas cucrema ot (1),
VapTpasBykoBoii pacxomomep YPCB
(1), LupkynauuoHHBIH TepMOCTAT
JIAB-TXK-TC 01/26-100 (1), Ilxad
1X-0.40MC (1), Dnesatop OI'0O 01
(1), Kommekt yue6HOH Mebenu (1)

teroBoit myHKT" (1), JlTabopatopusiit|"Koncynerant  Ilmroc”,

Office

(1), JlaGoparopusiii cteHa-TpeHaxkep|Standard, Arenr Dr.Web,

T'APAHT-
Microsoft

[1XH-0,28 (1), TTPUBOP UNTB-3M|Access, Microsoft Visio
(1), TIPUBOP @I 501-13 (1),|Professional,

Microsoft
Professional,

CP- RX93 (1), Pacxogomep DPCB410|Microsoft Visual Studio
(1), Pacxomomep DPCB440 (1),|Enterprise, Kommuekt 1O
TernoBbIYUCTUTEND TPCB (1),|nna pemenuss OCHOBHBIX
Tepmoperynstop 10JIb30BATEIbCKUX 3a/1a4

Paznen 7. ®OPMbI KOHTPOJIAA OCBOEHUA AUCHUIIMHBL ®OHJ[ OLEHOYHBIX

CPEJICTB

KpI/ITepI/II/I OLICHUBAHUA MHAWUKATOPOB NOCTHIKCHUA KOMHGTGHHI/Iﬁ HaITpaBJICHEI HaA:
- YCBOGHHME TEOPETUYECKOTro MaTepuasia (00beM 3HaHUH, INTyOuHa YCBOEHUs), IPEAYCMOTPEHHOTO
paboueil mporpamMmoit;
- YMEHHE Wu3JaraTb MaTepuan (Y4eTKOCTh, TPAaMOTHOCTb H3JIOKEHHUS MaTrepuaia, TOYHOCTh U
MOJIHOTA BOCITPOU3BEICHUS YUeOHOTO MaTepHaa);

- YMEHHE MPUMEHAITH TEOPETUUECKUE 3HAHUS MPU PEUICHUH MPAKTUIECKUX 3aJaHUi.
IIxamma OLICHUBAHUIA MMPEACTABIICHA HUKCE.

YpoBeHb
c(OpMUPOBAHHOCTH [Ixana
Kpurepun oneHnBanus
JJIEMEHTOB OLICHUBaHMS
KOMITIETEHIIUH
IToporossIii OOyuvaromuiics HWMeeT 3HaHUS OCHOBHOIO Marepuana,| yJoBier-
YPOBEHB IIPOSABIIAET YMEHHUE JIOTUYHO €ro Hu3jlararb, HO MOJKET| BOPHUTEIBHO
JOTyCKaTh ~ HETOYHOCTM B UBJIOKEHUWU  MaTepuana,
HE/JIOCTaTOYHO TMpaBUIbHBIE (OPMYITMPOBKH, HCIBITHIBAET
3aTpyJHEHUS B BHIIOJIHEHUH IPAKTHUECKUX 3aJaHUMH.
[Iponsunyteiii  |OGyuaromuiicss TBepIO 3HaeT MPOrPaMMHBIM MaTepuan,| XOpoIlo
YPOBEHB U3JlaraeT €ro IpaMOTHO M IO CYILECTBY, HE JOIIyCKaeT
CYLIECTBEHHBIX HETOYHOCTEH B OTBETE Ha BOMPOC, IPABUIHHO
IIPUMEHSIET TEOPETUYECKUE TIOJOKEHUS NPU  PEIICHUU
IIPAKTUYECKUX BOIPOCOB U 3a]ad, BJaJeeT HEOOXOAWMBIMU
HAaBbIKaMU M IPUEMaMH UX BbIOJIHEHUS
Bricoknii ypoBenb |OOydaromuiicss TIy0OKO W MPOYHO YCBOWJ MPOTPAMMHBINA| OTIUYHO

MaTepuai, FPaMOTHO U JIOTHUECKU CTPOMHO €ro U3Jaraer,




JaeT UCUEPIIBIBAIOIINE OTBETHI Ha TIOCTABJICHHBIC BOIPOCHL. B
OTBETE TECHO YBS3BIBACTCS TEOPHS C MPAKTUKOM, MPH ITOM
oOyvaromuiicss He  3aTpygHseTcs C  OTBETOM  IIpH
BUJION3MECHCHUN  3aJaHus, CBOOOJHO  CIpAaBISETCS C
3ajJlayaMy, BONPOCAMU U JIPYTHMH BHUJAMH HPUMEHCHUS
3HAHWW, T[IOKa3bIBa€T 3HAKOMCTBO C MOHOrpaduvecKoi
JUTEPaTypOil, TNEPUOANYCCKHMHU HW3IaHHUSMH, IPABUIBHO
00OCHOBBIBACT TMPHHATHIC pEIICHHS, CBOOOJHO BIaJCET
Pa3HOCTOPOHHMMH  HABBIKAMH, I[PHEMaMH  BBIOJHEHUS
MPAKTUYECKUX paboT

7.1. Texylmiuii KOHTPOJIb yCIIEBAEMOCTH

Texymuii KOHTPOJIb YCHEBAaEMOCTH oOOecreuyrBaeT OICHHMBAaHHE XOJia OCBOCHHUS JUCIUILIMHBI
(MOayJs1) M IPOU3BOJUTCS C IPUMEHEHUEM TEXHOJIOTMU PEUTUHIOBOIO KOHTPOJI B COOTBETCTBUU
C TEXHOJIOTMYECKOW KapTol AucHUIUIMHBL. [lOpsSAaoK cocTaBieHHS TEXHOJIOTMYECKOW KapThl U
QITOPUTM  TPOBEACHMSI IPOLEAYpPhl OLICHMBAHHUS BHUJAOB JACSITEIBHOCTH  OOydaroluxcs,
HAIPaBJIEHHBIX HAa OCBOCHHE 3HAHWW, YMEHHH, HABBIKOB W/ WM ONbITA JEATEIBHOCTH, IO
HAKOIMUTEILHON cHucTeMe B Oajuiax ycTaHaBiMBaeTcs mnosioxeHueM o cucreme PUTM B ®I'BOY
BO {JII'TY»

7.2. llpoMexxyTouHask aTTecTalus 00y4Jaromuxcs
[TpomexyTouHas arTecTanys o0y4yaroUIMXcs HallpaBJIeHa Ha OIICHUBAHHE PE3yIbTaTOB OOYy4EeHHUS
10 JUCUUIUIMHE (MOJYJIIO) X IPOBOJUTCS C HCIIOJIBb30BaHUEM (DOHIOB OLIEHOYHBIX CPEJICTB.

[Ipumepbl TUNOBBIX KOHTPOJBHBIX 3aJaHuid u3 0a3bl (OHJA OLEHOYHBIX CpEACTB IO
o0pa3oBaTeNbHON IpOrpaMMe.

SDK3aMeHaunoHHbIn 6unet N°0

1. Ob6Lwme cBeAeHMA O HAarpeBaHUM, OXNAKAEHUN U KOHAEHCALUK
2. KOHCTPYKL MM TeNI00OMEHHbIX annapaTos
3. BbinapueaHue. ObuMe NonoxKeHun

3aBeaywowmnin kadpeapon 3 Measkos A. A.
Ne1

TennoobMeHHbIM annapaTt — YCTPOMCTBO, B KOTOPOM OCYLLeCTBASeTCsa TennoobmMeH
Mexay':

a) NJIOCKMMM MOBEPXHOCTAMMU;

6) NoABUXHbIMU Cpeaamu;

B) TBEPAbIMU TESTAaMU;

) KOHUEHTPUUYECKUMWN NOBEPXHOCTAMMU;
No2

Tennota B TenJ1I006MeHHOM annapaTe nepeaaeTcs OT OAHOro TEMNOHOCUTENS K
APYroMy yepes pasaensiolyo UX NOBEPXHOCTb, €C/IU TUM annapaTta — ...........

N3

Fperowmin n HarpeBaeMbl TEMNSIOHOCUTENN NMOOYEPEAHO OMbIBAOT OA4HY U Ty Xe
TennoobMeHHY0 NoBepXHOCTb (Hacaaky), ecnm Tun TennoobMeHHOro annapaTa -



TennoTta nepefaeTcs Npy 4YaCTUYHOM MM NOJSIHOM NepeMeLllnBaHnm TeNJIOHOCUTENEN,
ecnu Tun Tena1006MeHHOro annapaTa — ... .

Ne5

MepeHoC TennoTbl B TeN1006MEHHOM annapaTe MOXET OCYLWeCTBAATbLCSA:
a) KOHBeKuuen;

) anddysneit;

B) copbuwnen;

r) usny4vyeHunem;

A) necopbuwnen;

€) TenaonpoBOAHOCTLIO;

r) cybnmmaumen;

N°6

lMpouecc nepenayn Tena0Tbl OT TENJIOHOCUTENS K MOBEPXHOCTH TennoobMeHa ...............

Ne7

lMpouecc nepeHoca Tena0Thbl OT rperLlero TeNJI0HOCUTENS K HarpeBaeMoMy yepes
pasaendarwyro nx TEI'IJ'IOOGMeHHy}O NMOBEPXHOCTb — .............. .

N28

Cnocob nepeHoca TennoTbl OT OAHOM TBEPAOMN NOBEPXHOCTU K APYron, ecin
NPOCTPAHCTBO MeXAY HUMU BAaKYYMUPOBAHO = ....cccc. ceeveenens

N°9

ABuxyLen cunon TenoobMeHa 9BNSAETCA pa3HOCTb:
a) TemMnepartyp

6) naBneHuin

B) KOHLEHTpauum

r) NJOTHOCTEN

N°10

KonunyectBo TennoTbl, Npoxoasliee B eANHULY BPEMEHU Yepe3 N30TEPMUYECKYIO
NOBEPXHOCTD = .cocvvevns creereanean.

Ilepeuenb BOPOCOB AJIsl HPOBEACHUS MPOMEKYTOUYHON aTTECTALINU
MepeyeHb 80MPOCO8 014 NPOMEXYMOYHOU ammecmayuu 8 hopme 3a4ema:

4. O6u.|,v1e cBegeHunA o HarpeBaHun, oxnaxXaeHmm n KoHaeHcaunmn



5. KOHCTPYKLMM TeENN006MEHHbIX annapaTos

6. BbinapusaHue. Obuime nonoxKeHus

7. OAHOKOpNyCHbIE BblNapHble YCTaHOBKM

8. MHOroKkopnycHaa NPAMOTOYHAA BbiNAapHaa ycTaHOBKa. Kpuctannmsauma. Cnocobbl
KpUCTannmsaumm

9. Abcopbums. PaBHoBecue npu abcopbunu

10. MeperoHKa xuaKocTemn

11. PekTtudunkaums

12. Apcopbuus. Obwme cBegeHUs

13. XapaKTepuUCTUKN aacopbeHTOB U NX BUAbI

lNepeyeHb 80MPOCOB 014 MPOMEXYMOYHOU ammecmauyuu 8 hopme 3K3aMeHaq:

1. CpaBHUTE/IbHAsA XapaKTepmUCTUKa TenoHoCuTeNel ANs HarpesaHua (Boaa, nap, MMHepaabHble
Macna, opraHMYeckme XUAKOCTU, CONM, KUAKME MeTansbl)

2. MaTepuanbHbIii U Ten0BOW 6afaHCbl BbINAPHOM YCTAaHOBKM

3. CpaBHUTENbHbIN aHa/IM3 BbINAPHbIX YCTAHOBOK

4. Cxembl agcopbumm

5. TemnepatypHoe none

6. TemnepaTypHbIli rpagneHT

7. CpaBHUTENbHAA XapaKTepPUCTUKA Ten1006MeHHbIX annapaTos
8. OCHOBHblEe NO/I0XKEHWUA TEMIOBOFO pacyeTa Teno06MeHHMKOB
9. KOHCTPYKTUBHbIM pacyeT TenI006MeHHMKa

10. MoBepoUHbIl pacyeT Tenn1oobMeHHOro annapara



