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HoBorpouuxui ¢puaual

PabGouas nmporpaMma AUCHMIUIMHBI (MOTYIIS)

TenmsiomaccooOMeHHOE 000PYyTIOBaAHME MIPEANPUATHH

3akperuieHa 3a nopaseleHueM Kadenpa snexrposnepreruxu u 3nekrporexHuku (HoBoTponkuii dumman)
Hanpasnenue noaroToBku 13.03.01 TenmosHepreTHKa U TEIIOTEXHUKA
[Tpodums [TpombInUICeHHAs TEIIOIHEPTeTHKA
Keamuduxanus Bakanasp
®dopma o0ydeHHst 3a04Has
OO0mast TpyI0EMKOCTh 6 3ET
YacoB 1o yueOHOMY ITaHy 216 DopMBI KOHTPOJIS Ha Kypcax:
B TOM 4HCIIE: JK3aMeH 4
ayJUTOPHBIC 3aHSTHSI 24 KyPCOBO IIPOEKT 4
camocCTosATeNNbHas paboTa 183
4acoB Ha KOHTPOJIb 9

Pacnpeueﬂeﬂne YaCcoB JUCHUILIMHBI IO KypcaM

Kypc 4

Bun 3anaruii vy | PO Hroro
Jlexyn 8 8 8 8
JlabopaTtopHsie
IIpakTuueckue 12 (12 |12 |12
Uroro ayn. 24 |24 |24 |24
KonraxtHas padoTa 24 124 |24 |24
Cawm. pabota 183 [ 183 | 183 | 183
Yacel Ha KOHTPOJIb 9 9 9 9
Hrtoro 216 (216 | 216 | 216




IIporpammy cocraBui(u):
K.m.H, doyenm, bywyes A.H.

Pabouas nmporpamma
Tennomaccoo0OMeHHOE 000pyA0BaHNe NIPEANPUSTHI

Pazpaborana B coorBerctBuu ¢ OC BO:

DenepanbHBIi rOCYIapCTBEHHBIH 00pa30BaTeNbHBIN CTAHAAPT BHICIIETO 00pa30BaHMs - OakallaBpHAaT 110 HATIPABJICHUIO MTOTOTOBKH
13.03.01 TemnmosHepreTuKa u TEIIOTEXHUKA (Ipuka3 MunoOpHayku Poccun ot 05.03.2020 r. Ne 950.8.)

CocraBiieHa Ha OCHOBaHUH y4eOHOT0 IJIaHa:

13.03.01 TemnmosnepreTuxa u TemwioTexHuka , 13.03.01_23 Temnosrepreruka u Temtorexuuka [IpIITO 3aou.plx [IpomsimuienHas
TEIUIOHEepreTHKa, yTBep K IeHHOTo YueHbIM coBeToM OPI'TAOY BO HUTY "MUCuC" B cocrase cootserctytouieir OIIOITI BO
30.11.2022, mpoTtoxoin Ne 41

VYrBepxnena B coctase OIIOIT BO:

13.03.01 TemnosHepreTUKa U TEIIOTEXHUKA , [[pOMBINIUICHHAS TETIIO3HEPTeTHKA, YTBEPKICHHON YueHbIM coBeToM PT'AOY BO
HUTY "MHUCuC" 30.11.2022, nporokon Ne 41

Pabouas nporpamma oj00peHa Ha 3acelaHuU

Kadenpa anexTposnepreruxu u daekrporexunku (HosoTrpounkuii puianan)

IIporoxon ot 12.03.2025 1., Ne3

PyxoBoauTens noapasaeneHus J0LEHT, K.1.H. Maxupuna P.E.



1. HEJIX OCBOEHUA

1.1 | Llenpro 0CBOEHUS AUCIUIUTHHEL SBISCTCSA U3ydEHHE OCHOBHBIX TUIIOB TEINIOMacCOOOMEHHOTO 000pyIOBaHUS
IPEANPUATHI U OCHOBBI €TI0 IPOEKTUPOBAHUSL.

1.2 | 3agaueit siBIseTCS M3ydeHNE MOHATHHHOTO aNapaTa JUCIUILINHEL, OCHOBHBIX TEOPETUYECKUX IIOJIOKCHUI U METOJIOB,
IIPUBUTUE HABBIKOB IIPUMCHEHMs TCOPETHYECKUX 3HAHMUU JUIS PELICHUS NPAKTHYECKUX 3a]ay.

2. MECTO B CTPYKTYPE OBPA30OBATEJILHOM ITPOT'PAMMBI

Bbnoxk OIT: b1.B

2.1 TpeGoBanus k HpeHBaIPHTeJ]LHOﬁ NOAT0TOBKE 00y4aloLerocs:

2.1.1 | BozayxomoaroroBka

2.1.2 | Merpouorus, cepTH(GUKAINS 1 TEXHIICCKHE H3MEPCHUS

2.1.3 | Har"erarenu u TEILIOBLIE ABUTATEIN

2.1.4 | OcHOBBI TpaHCHOPMALIUN TETUIOTHI

2.1.5 |IIpupomooxpaHHbIC TEXHOJIOTUH HA 00BEKTAX TEINIOIHEPIeTHKH

2.1.6  |IIpoeKTHBII MOIX0A B TEXHHUKE

2.1.7 | TexHon0rUs NOATOTOBKU BOJBI M TOILIMBA HA OOBEKTaX TEIUIOIHEPTETUKU

2.1.8 |[T'mmporazoguHaMuka

2.1.9 |HaueprarenpHas reoMeTpus U HHXKEHEpHas rpajuka

2.1.10 |IlpuknagHas MexaHHUKa

2.1.11 |YuebHas npakTuka

2.2 JAucuunimnHbl (MOIy/IH) U MPAKTHKHU, VI KOTOPBIX 0CBOEHHE JAHHON AUCUMIIJIMHBI (MOAY/151) HE0OX0AUMO KaK
npeaulecTByLee:

2.2.1 |HayuHo-nccnenoBarensckas paboTa

2.2.2 |IloaroroBka K MpoIEaype 3aIIUTHI U 3alIUTa BEITYCKHOW KBATM(PHUKAIIMOHHON pabOTHI

2.2.3 |IIpepnumnioMHas NpakTHKa

2.2.4 | TexHOJIOTUYECKHE SHEPIrOHOCUTEIH MPEATIPUATHI

2.2.5 |3nexkrpocHaOxeHHE U 000PYIOBAHHUE MPOMBINUICHHBIX TPEATPHATHN

2.2.6 | DHeprocOepexeHHE B TEMIOIHEPIETUKE U TEIUIOTEXHOJIOTHH

3. PE3YJIbTATBI OBYYEHMUSI 1O JUCIUIIVIMHE, COOTHECEHHBIE C ®OPMHUPYEMBIMHA
KOMIIETEHIIUSAMH

ITK-3: Cnoco0eH IKCNIyaTUPOBATH 00beKTHI MPO(ecCHOHAIBLHOM 1eITETbHOCTH, B TOM YHCJIe TEMJIOBbIE KOTJIBI Ha
TBEPIOM, KHIKOM H ra3006pa3HOM TOILTHBE; TPYOOIIPOBOIbI U TEILIOBBIE CETH, a TAKIKE TeIJIOMeXaHHIEeCKoe
000pyI10BaHHE TEMIOBBIX CTAHIMIA

3HaTh:

TIK-3-31 MeTonuKy NpoOBEACHUSI PAcUYETOB 10 OMPEAETICHUIO TapaMeTPOB TEIIOMAacCOOOMEHHOTO 000pYAOBaHUS U
HPOEKTUPOBAHUS TEXHOJIOTHYECKOTO 000pYyI0BaHUS

IK-1: Cioco6eH MpoeKTHPOBATH M KOHCTPYHPOBATH KOTEJIbHBIE, IEeHTPAJIbHBIE TENJIOBbIE H MaJIble TeJIONEeHTPaIH, a
TaK:Ke TeNJIOBbIE CETH € HCMOIb30BAHNEM HU(POBBIX TEXHOJIOTHIA

3HaTh:

ITK-1-31 MeToAnKy MPOEKTUPOBAHUS TEIUIOMACCOOOMEHHOTO 000PYIOBaHUS PEAIPHATHI U TEIIOBBIX AJICKTPOCTAHIN

ITK-3: Cnoco0eH 3KCIIyaTUPOBATh 00beKThI NPOdeCCHOHAJIBLHOM eI TeIbHOCTH, B TOM YMCJIe TelJIOBbIe KOTJIbI Ha
TBEPAOM, :KHIKOM H ra3000pa3HoM TOILIHBE; TPYOONPOBObI U TeINIOBBIE CETH, a TAKIKe TelNJIOMeXaHHYecKoe
o0opynoBaHue TEMIOBBIX CTAHIHUIA

3HaTh:

[1K-3-32 xaccuukaruio TeII000MEHHBIX allapaToB, ypaBHEHUS TETUIOBOTO OajlaHCa U TeIUIoNepe adn

OIIK-3: Cnoco0eH 1eMOHCTPUPOBATH MPUMEHEHHe OCHOBHBIX CIIOCO00B MOJIyYeHHs1, TPeodpa3oBaHus, TPAHCIOPTA H
HCMO/Ib30BAHUS TEIIOTHI B TEINIOTEXHHYECKUX YCTAHOBKAX M CHCTEMAaXx

3HaTh:

OIIK-3-31 MeToas! cOopa U aHaNM3a UCXOAHBIX JaHHBIX AJISl MPOEKTUPOBAHUS JIEMEHTOB 000PYAOBAaHHS U TEXHOIOTUIECKUX
MPOIIECCOB TEMIOMAacCOOOMEHa

ITK-3: Cnioco6eH KCIIyaTHPOBATH 00beKTHI MPodecCHOHAILHOI 1eITeILHOCTH, B TOM YHCJI€ TeIUIOBbIe KOTJIbI Ha
TBEPAOM, ’KHIKOM H ra3006pa3HoM TOILIHBE; TPYOOIIPOBOIbI U TEIUIOBBIE CETH, A TAKIKE TeMJIOMeXaHHIeCcKoe
000py10BaHUE TEIVIOBbIX CTAHIUI




YMmerb:

[IK-3-Y1 ananu3upoBaTs HHPOPMAIIHIO O HOBBIX THIIAX M KOHCTPYKIHUAX TEINIOMAaCCOOOMEHHOT0 000PYOBaHUS, IPUHIUIIAX HUX
JIeMCTBUS, METOJAX X pacyeTa U IPOCKTUPOBaHMUS.

IIK-1: Cnoco6en MPOEKTHPOBATH U KOHCTPYMPOBATH KOTEJIbHbIC, HEHTPAJBbHbIC TCIIJIOBbIC H MaJIbl€ TEIVIOLEHTPAJINA, a
TAKXKe TENJI0BbIC CETH ¢ HCITOJIb30BAHUEM Hl/l(l)pOBbIX TEeXHOJIOTUi

YMmerb:

IIK-1-Y1 npumMeHsATs COBpEMEHHbIE PacUeTHBIE IPOrPaMMBI IIPH MIPOSKTUPOBAHUH TEIIOMAaCCOOOMEHHOTO 000PYIOBaHHUS
HPENPUSATHH U TEIUIOBBIX 3JIEKTPOCTaHIUI

OIIK-3: Crioco0eH 1eMOHCTPUPOBATH IPUMEHEHNE OCHOBHBIX CIIOCO00B MOJIy4YeHHs], MPeodpPa30BaHusl, TPAHCIIOPTA U
HCNOJIb30BAHUS TEMJIOTHI B TEIUIOTEXHUYECKUX YCTAHOBKAX M CHCTEMAX

YMmerh:

OIIK-3-Y2 npuMeHsTh 2Hepro3ppeKTUBHBIC TEXHOJIOTUH MIPU pacyeTe U MPOSKTUPOBAHUH TEIUIOMAacCCOOOMEHHOTO 000PYI0BaHHS

OIIK-3-Y1 ananm3upoBaTh HHGHOPMAITHIO O HOBBIX THIIaX ¥ KOHCTPYKIUAX TEIIOMAacCOOOMEHHOTO 000pYIOBAHHS, IPHHITUIIAX X
JIeMCTBUS, METOJAX UX pacueTa U POECKTUPOBAHNUS

ITK-3: Cnoco0eH IKCNIyaTUPOBATH 00bEKTHI MPO(ecCHOHAIBLHOM 1eATETbHOCTH, B TOM YHCJIe TEMJIOBbIE KOTJIbI HAa
TBEPIOM, KHIKOM H ra3006pa3HOM TOILTHBE; TPYOOIPOBOIbI U TEILIOBBIE CETH, a TAKIKE TelJIOMeXaHHIEeCKoe
000pyI0BaHHE TEMIOBBIX CTAHIMIA

Baaaernb:

TIK-3-B1 HaBbIKaMu MPOBCACHUS  TCIJIOBBIX, THAPABINYCCKUX U KOHCTPYKTUBHBIX PacHE€TOB TEII000MEHHOTO O60py£[0BaHI/IH

IIK-1: Cioco6eH mMpoeKTHPOBATH H KOHCTPYHPOBATH KOTEJIbHBIE, IEeHTPAJIbHBIE TENJIOBbIE H MaJIble TeJIONEeHTPaIH, a
TaKiKe TeNJIOBbIE CETH € HCMOIb30BAHNEM HU(POBBIX TEXHOJIOTHI

Baagers:

ITK-1-B1 mu¢poBEIME TEXHOIOTHSIMH B chepe TEIIOMacCOOOMEHHOTO 000pyI0BaHHUS U IIPOMBIIIICHHOCTH

[1K-1-B2 HaBBIKaMH IPOSKTHPOBAHMUS TEITIOMacCOOOMEHHOTO 000PYHAOBAHUS C HCIIONB30BAHHEM TEXHUUCCKOH M HOPMATHBHOM
JOKyMEHTaLlUH

OIIK-3: Cnoco0eH 1eMOHCTPUPOBATH IPUMEHEHHE OCHOBHBIX CIIOCO00B MOJIyYeHHs1, TPeodpa3oBaHus, TPAHCIOPTA U
HCMO/Ib30BAHUS TEIIOTHI B TEIUNIOTEXHUYECKUX YCTAHOBKAX M CHCTEMAX

Baagern:

OIIK-3-B1 TepMuHONorueii B 00J1aCTH TEIIOMacCOOOMEHHOTO 000PyI0BaHUS IPEATIPUATHH

4. CTPYKTYPA U COJAEP)XAHUE

Kon Haunmenopanue pasnenos u | Cemecrp | Yacos | @opmupyemsblie | Jluteparypa | Ilpumedanue KM Beinosan
3aHATHS TeM /BUA 3aHATHSA/ / Kype HHIMKATOPBI H 1. sieMble
KOMITeTeHI Ui pecypcsl padoTsl
Pa3gen 1. OcHoBHBIE
T0JI0KEeH Ul
Ten1000MEeHHOr0
000py10BaHUsA
1.1 Knaccugukarnms 4 4 OIIK-3-31 J.1
TEMJI000MEHHOTO OIIK-3-V1 JI1.2J12.1
obopynoBaHusl. OIIK-3-Y2 J12.2J12.3
PexynepaTtuBHbie OIIK-3-B1 IIK- 2.4
TEMJI000MEHHUKH 1-31 [IK-1-Y1 | 51 3233 54
HEIPEPBHIBHOTO JIEUCTBUS. TIK-1-B1 ITIK-1
PexynepaTtuBHbie -B2 I1K-3-31
TEMI000MEHHUKH TIK-3-32 TIK-3-
MEPUONYECKOTO JICHCTBUSI. V1 IIK-3-Bl
PereneparuBHble
TemnooOMeHHUKHU. /JIex/
1.2 TennoBoil KOHCTPYKTHBHBIN 4 6 OIIK-3-31 1.1 P1
pacyer peKyrnepaTUBHBIX, OIIK-3-V1 JI1.2J12.2
pEreHepaTuBHbIX U OIIK-3-Y2 J12.3
CMECHUTEIIb HBIX aNllapaToB OIIK-3-B1 IIK- J12.4J13.2
Mp/ 1-31 TIK-1-Y1 | 913233 54
[IK-1-B1 IIK-1
-B2 IIK-3-31
MK-3-32 [IK-3-
V1IIK-3-Bl




1.3 HUccnenoBanne paboTs 2 OIIK-3-31 JI1.1
pekymneparopa u OIIK-3-V1 JI1.2J12.2
KOKyXOTPYOHOTO OIIK-3-Y2 J12.3
TeruiooOMeHHuKa /J1ab/ OIIK-3-B1 IIK- J12.4J13.1

1-31 TIK-1-V1 J3.2
[IK-1-B1 I[IK-1 | 91 32 33 54
-B2 TIK-3-31
TIK-3-32 TIK-3-
V1IIK-3-Bl

1.4 IToxroroBka k 75 OIIK-3-31 J1.1 P1
[IPAaKTUYECKOMY 3aHSATUIO U OIIK-3-Y1 JI1.2J12.2
nabopaTopHo#t paboTe. OIIK-3-Y2 J12.3
Beinonuenue, ohopmiieHre U OIIK-3-B1 IIK- JI2.4J13.1
MOJATrOTOBKA K 3aIllUTE 1-31 IIK-1-V1 JI3.2
nmabopaTopHOit IIK-1-B1 IIK-1 | 91 32 23 54
paboTel.M3yueHrne MeToAuKU -B2 TIK-3-31
TETJIOBBIX U THIPABINYECKUX [1K-3-32 I1K-3-
pacueros. /Cp/ V1 IIK-3-Bl
Pa3gen 2. CymuiibHble U
BbINIAPHbIE YCTAHOBKH

2.1 Brinapnsle, onpecHUTEIbHbIE 4 OIIK-3-31 J1.1
Y KpUCTAJUIM3AI[IOHHbIE OIIK-3-V1 JI1.2J12.2
ycTaHOBKHU. [leperonnsie u OIIK-3-Y2 J12.3 J12.4
PEeKTU(HUKAIIOHHBIE OIIK-3-B1 IIK- | 31 32 33 B4
yctaHoBKU. CyIIHIIbHBIE 1-31 [IK-1-Y1
ycTaHOBKH. AGCOPOIIMOHHBIC ITK-1-B1 IIK-1
1 aJICOPOLIMOHHBIC anMapaThl. -B2 I1K-3-31
TennooOMeHHUKH- TIK-3-32 TIK-3-

YTHIIM3aTOPhl. BeIOOp VY1 IIK-3-Bl
CTaHJIAPTHOTO
obopynosanus. /JIex/

2.2 TemnoBoil 1 MaTepuanbHBIHA 6 OIIK-3-31 J.1 P1
OaslaHC BBITAPHBIX OIIK-3-V1 JI1.2J12.2
ycraHoBok. /IIp/ OIIK-3-V2 J12.3

OIIK-3-B1 TIK- | JI2.4J13.2
1-31 TIK-1-Y1 | 213233 54
MK-1-B1 TIK-1

-B2 TIK-3-31
TIK-3-32 TIK-3-

V1IIK-3-Bl

2.3 UccnenoBanue 2 OIIK-3-31 J.1 P3
IJIACTUHYATOTO OIIK-3-V1 JI1.2J12.2
TEII00OMEHHOTO OIIK-3-Y2 J12.3
ammapara /J1a6/ OIIK-3-B1 IIK- | JI2.4J13.1

1-31 TIK-1-¥1 J3.2
[K-1-B1 [IK-1 | 91 32 33 B4
-B2 I1K-3-31
I1K-3-32 [IK-3-
V1 IIK-3-Bl

2.4 IMonroroeka k 36 OIIK-3-31 J1.1 KMI1 P1
MIPAKTUYECKOMY 3aHSATHIO U OIIK-3-Y1 JI1.2J12.2
nabopatopHoii paboTe. OIIK-3-Y2 23
Brmonaenne, opopmienne n OIIK-3-B1 IIK- J12.4J13.2
MOATOTOBKA K 3allIUTE 1-31 TIK-1-Y1 | D152 33 54
J1a60paTOpPHOM PaboTHI. ITK-1-B1 ITK-1
JleaspaTopsl. -B2 I1K-3-31
[Ma3oxkuakocTHbIE U TIK-3-32 TIK-3-
JKUIKOCTHO-KUIKOCTHEIE V1 IIK-3-B1

CMeCHUTEIbHbIC (KOHTAKTHBIE)
TETUI00OMEHHUKH.
Tepmuueckue
MPOH3BOICTBCHHBIC
TEIIoMaccOOMEHHBIC
nporeccsl U ycraHoBku. /Cp/




2.5 [IpoBenenue 4 9 OIIK-3-31 JI1.1 KM1
9K3aMeHa /DK3ameH/ OIIK-3-V1 JI1.2J12.1
OIIK-3-Y2 J12.27J12.3
OIIK-3-B1 IIK- | JI2.4J13.1
1-31 TIK-1-V1 J3.2
[IK-1-B1 I[IK-1 | 91 32 33 54
-B2 TIK-3-31
TIK-3-32 TIK-3-
V1IIK-3-Bl
Pa3gen 3. IloaroroBka k
KOHTPOJIbHBIM
MepOnpUsSITUM U
BBINOJIHSIEMBIM padoTam
3.1 O06beM yacoB 4 36 OIIK-3-31 JIT.1JI1.2 KM1
CaMOCTOSTENEHOW PabOTHI Ha OIIK-3-V1 J.3
noarotoBky k KM /Cp/ OIIK-3-Y2 JI1.4J12.1
OIIK-3-B1 IIK- | JI2.2JI12.3
1-31 IIK-1-V1 2.4
M[K-1-B1 IK-1 JI2.5J13.1
-B2 IIK-3-31 J3.2
IIK-3-32 TIK-3- | D1 22 33 24
V1 IIK-3-B1
32 O0BeM gacoB 4 36 OIIK-3-31 JIL.1J11.2 P1
CaMOCTOSATENbHOUW pabOThHI HA OIIK-3-Y1 J1.3
moaroToBky k BP /Cp/ OIIK-3-V2 JI1.4J712.1
OIIK-3-B1 IIK- | JI2.2 JI2.3
1-31 TIK-1-Y1 2.4
[IK-1-B1 IK-1 JI2.5713.1
-B2 I1K-3-31 J3.2
ITK-3-32 TIK-3- | 9122 293 54
V1T1IK-3-Bl
5. ®OHJA OHEHOYHbIX MATEPUAJIOB
5.1. KonTpoJibHbie MeponpusaTHs (KOHTPOJIbHANA PadoTa, TeCT, KOJJIOKBUYM, FK3aMeH U T.II), BONMPOCHI JJIsI
CaMOCTOSITe/IbHOH NOATOTOBKH
Kon KontponsHoe rIEIII){OBep ACMBIC B
KM P — ZUKATOPEL OTIPOCHI JUTSI TOJATOTOBKA
KOMIIETEeHIUH
KM1 INoxroroska k IK-1-31;I1K-1- 1. IlpumMeHeHns 1 KTacCH(UKAIIS TEIIOOOMEHHBIX alliapaToB.

9K3aMEHY

V1;TIK-1-B1;TTK-1-
B2;[1K-3-31;[TK-3-
32:1TK-3-Y I ;[TK-3-

B1

2. OcHOBHBIC KOHCTPYKIIMHU TEIJIO0OOMEHHBIX aIllapaToB.

3. KoxxyxoTpyOHbIE U CEKLIMOHHBIE TETJI00OMEHHBIE ammaparskl.
KoHCTpyKIHs ¥ TPUMEHEHHE.

4. [nacTuHYATHIE TETUIOOOMEHHUKH JUTS YKUIKUX M ra3000pa3HbIX
TerioHocuTeneil. KoHcTpyKiuu v npuMeHeHue

5. 3MCCBI/IKOBHC, CIIMpaJIbHBIC Tem1000MeHHUKY. X KOHCTPYKIIHH.

6. XapakTepHble MapaMeTpbl TETNIOHOCHTEIIEH B TETII0O0OMEHHBIX
ammapaTax - CKOPOCTH TeMIepaTypsl, KO3 GUITHeHTEI
TEMI00TAAYH.

7. Buzsl pacyera TemI000OMEHHBIX aIlliapaToB - TEIIIOBOH
KOHCTPYKTHBHBIH, IOBEPOUHBIN TUAPABINYECKUI U JIp.

8. Kimaccuduxanus u KpaTkas XapakTepucTUKa OCHOBHBIX METOJIOB
pacuera TermI00OMEHHBIX alapaToB.

9. Onpenenenye TENIOBOM HAIPy3Ky anmnapara 1o rpaueHTy
TeMIIepaTyp TEIIOHOCHUTEIIS Ha IIOBEPXHOCTH TEINIO0OOMEHA.

10. ITocnenoBaTenbHOCTD TEMIIOBOTO, KOHCTPYKTUBHOTO U
KOMIIOHOBOYHOTO pacyeTa KOXKyXOTpyOHOTO TeII00OMEHHUKA.

11. DddexruBHOCTE TermooOMeHHNKa. Ee ¢pusmuecknit cmpica. Yuncno

SIMHHI] IEPEHOCA.

12. [TocnenoBaTeabHOCTH pacyera TeImI000MeHHIKa MeTooM E - N.

13. Pacder k03¢ QUIMEHTOB TEILIOOTAaYH B TEIIIO0OOMEHHBIX
amnmaparax B CIydae UX 3aBUCHMOCTH OT TEMIIEPATyPhI
MOBEPXHOCTH TEII00OMEHA.

14. OpebpeHnbie TpyOUaThie TEIO0OMEHHUKN. KOHCTpYKITHY 1
npuMeHeHHe XapaKTepUCTHKH opeOpeHns. TexHomorus
opebOpeHnust.




15. DddexruBHOCTE OpedbpeHust. DPPEeKTHBHOCTL OpPeOPEHHOI
HOBEpXHOCTH. Pacuer koaduimenTa Teronepeaadu s
OpeOpPEHHBIX TOBEPXHOCTEH.

16. I'mapaBimaecknii pacdeT TEMmI000MEHHbIX arnmapaTtoB. OCHOBHBIC
BUJIbI TUIPABINYECKHUX MOTEPh B TEIIIOOOMEHHUKAX.

Ompenenenue TpeOyeMOil MOIIHOCTH Ha NPOKAUKY TEIUIOHOCHTEIIS.
17. Croco0s! yBeTMUeHHMS TEIIOBOW HATPY3KH B TEIUNIOOOMEHHBIX
anmapaTax (opebpeHue, HHTeHCH(UKAUS TEII000MeHa)

18. PexynepaTtuBHble TEINI00OMEHHUKH NIEPHOIMYECKOTO ACHCTBHUS C
BOJISTHBIM ¥ ITapOBEIM TToiorpeBoM. OmpenerneHne

BPEMEHH HAarpeBa TEIUIOHOCUTEIS.

19. Ilpunuun pa®oThl TeIOBBIX TPYO. Tunsl purnieit. OnpeneneHus
KOJIMYECTBA NepeJanHoro Temna. OrpaHn4eHus Ha

paboTy TeroBbIX TpyO. Term1ooOMeHHbIe anmapaThl Ha TETUIOBBIX
TpyOax.

20. PereneparuBHbie TEII000MEHHBIE anmnapars! X ocHOBHBIE
KOHCTpYyKImH. [IpenMyIecTBa 1 HEZOCTATKH IO CPABHEHUIO

C pEeKyIepaTUBHBIMH.

21. 3MeHeHue Temneparyp Hacaaku pereHeparopa. Koappumuent
aKKyMyJISLUHM HacaaKu. TeMrepaTypHbIil THCTepe3ucC.

22. KoaddunueHT Termonepeaadn pereHepaTHBHOTO TEUI000MEHHHUKA.
CpaBHeHUE TEIIOBOH 3 (PEeKTHBHOCTH

pereHeparopa u peKkyneparopa.

23. H-d auarpamma BJIa)KHOTO BO3/yXa. BUJT OCHOBHBIX MPOIIECCOB
00paboTku Bo3ayxa B H-d auarpamme.

24. Bua OCHOBHBIX NMPOLIECCOB 00paOOTKH BO3yXa B CMECHTENbHBIX
teroodMeHHnKax B H-d nuarpamme.

25. AnnapaTsl BI2XHOT0 Bo3ayxa. Mx pacuer mpu nomouu
k0d(uieHTa BIaroBpInaieHus.

26. CooTHomenue JIptonca u ypaBHeHre Mepkens Vx npuMeHeHue s
pacdeTa TEIIOOOMEHHBIX alllapaToB BIAXKHOTO

BO31yXa.

27. KOHCTPYKIIUHN CMECUTEIIBHBIX TEINIOOOMEHHUKOB. TeruioBoi u
MaTepHaAIIbHBIN 0aaHC CMECUTENBHBIX

TeIII000MEHHHUKOB.

28. IocnenoBaTenbHOCTD MIOCTPOCHUS IIpoliecca 00pabOTKH BO3AyXa B
CMECHTENbHBIX Ter00OMeHHNKax Cpenss

Pa3HOCTH TEMIIEPATyp B CMECHTEIBHBIX TEIII00OMEHHHKAX.

29. TlocnenoBaTenbHOCTH pacyera MOJbIX U HACAIOUYHBIX CKPYOOEepOB.
30. Cucrembl 000pOTHOTO BoJIOCHAOKEeHUs. VX Ha3HAUYeHue U
KIaccuuKarys.

31. CpaBHHTENBHAS XapaKTEPUCTHKA OCHOBHBIX THIIOB TPAJNpPEH.

32. KoHCTpyKIMS BEHTUISATOPHOM IrpaUpHU U allapaTa BO3LYyIIHOTO
oxnaxaeHus: Beibop pacueTHol TemnepaTypsl 1

BJI&YKHOCTH aTMOC(EPHOTO BO3/yXa.

33. IIpuMeHeHue BBINAPHBIX YCTAaHOBOK. CXeMBbI U KOHCTPYKIUH
BBIMAPHBIX YCTAHOBOK.

34. IlpuHUMN AEWCTBUS BHIMAPHBIX anmapaToB. MaTepuaibHbIA 1
TEIUIOBOY OaraHC BhIApHOW ycTaHOBKH OmpeaencHue

KOJIYECTBA [Tapa Ha BBIMApKYy.

35. Pacnionaraemas ¥ moJjie3Hasi pa3HOCTb TEMIIEPATyp B BBIMApPHBIX
ycTaHoBKaxX. THIBI Jeripeccuii B BRITAPHBIX YCTaHOBKAX,

UX BBIYHCIICHHE.

36. [locnenoBarenbHOCTh pacyera OJHOKOPITYCHON BBITApHON
YCTaHOBKH.

37. OcobeHHOCTH pacdeTa cpemHell pa3sHOCTH TeMITepaTyp 1

k03 HIHEHTa TEIUIOOTAAYHN B Iperolieil kamepe BBIIapHOTO
anmnapara.

38. O0nacTv IpIMEHEHHs CYIIMIBHBIX YCTaHOBOK [leprosl cyniku
MaTepraaoB PaBHOBECHOE U KPHTHYECKOE

BJIarocoiepKaHue.

39. Knaccugukanus BlIaxXHbIX MaTepHaIOB ¥ NPHHINIHAIBHBIC CXEMBI
YCTaHOBOK JUTS MX CYIIKH CyIIMIBHBIC aTeHTHI.

40. Kunernka cynika. MeToasl pacuera BpeMEHH CYIIKH B €€ IEPBOM U
BTOPOM INEPUOAAX.

41. MarepualibHblii KOHBEKTUBHOM CYLIMJIBHON YCTaHOBKH
CocraBisiomue TEIUIOBOTO OaTaHCca CYIIMIBHON YCTaHOBKH.
Teopernueckas CyIIMIIKa.




42. Mpunnun paboTs! TemwoBeIX TpyO. Tunsl putuneit OnpenencHus
KOJIMUECTBA NepeJaHHoro Termna OrpaHuYeHus Ha

paboTy TEIIOBBIX TPYO.

43. Ipouecce! neperoHku u pektudurkanuu. Ux npumenenne. Otamane
MPOLIECCOB BBIMAPKH U MEPETOHKI

44. Tunsl cMecel KHUIKUX KOMIOHEHTOB. 3aKkoH Payis.

45. lnarpaMMBl pacTBOPOB XHIKHX cMeceil.(P-x, t-x,y, X-y-
auarpaMmsl ). X ocTpoeHne 1 Ha3HauCHUE

46. IIpocras, HempepbIBHAs U MHOTOKpaTHAas neperonka Cxemsl
YCTaHOBOK M M300pa’keHHE IPOIIECCOB B t-X.y THarpaMMe.

47. Cxema u mpuHIHI pabOTHl PeKTH(HUKAINOHHON YCTAHOBKH.
MartepuanbHblil 6anaHc peKTU(UKAITMOHHON YCTaHOBKH.

48. dnermoBoe uncia0. MUHUMaNbHOE (IIETMOBOE YHCIIO.
OmnpenerneHne Yncia TapeaoK B PeKTH(PHUKAIIMOHHBIX KOJIOHHAX.

5.2. IlepeyeHb padoT, BbINOJHAEMBbIX 110 JMCHUILINHE (

Kypcosas padora, Kypcosoii npoexr, PI'P, Pedepar, JIP, IIP u 1.11.)

Kox Hassamue IIpoepsemblie
WH/IUKATOPBI Copeprxanue paboTh
paboTsI paboTsI N
KOMIICTEHIINH
P1 Kypcosoii nmpoekt MK-1-Y1;I1K-3- Tun annapata U UCXOJHBIE TApaMETPHI BBIAAIOTCS IPENO01aBaTENeM
"TemioBon u Y 1;0IIK-3-Y1;0IIK |unauBuIyanbHO IO BapHAHTaM.
THJIPaBIMYECKUI -3-Y2 PacuerHO-nosIcHUTEIBHAS 3aIIMICKA KYPCOBOTO MPOEKTA JIOJKHA
pacuer COJepKaTh:
TEII000MEHHOTO TuTynbHbIA TUCT
anmnapara" 3agaHue Ha KypcOBOW IPOEKT
Copaepxanue
Bsenenue
Teoperndeckast 4acTb (onucanue GYHKIUI BEIOPAaHHOTO arperara, ero
CPaBHHTENbHAS XapaKTEePHUCTHKA C aHAIOTHYHBIMI
00BeKTaMN)
IIpakTuyeckas 4acTh (pacyeT Terw1000MEHHOO anmnapara)
3aKio4eHue
CIHCOK HCTI0JIB30BAHHBIX HCTOYHUKOB
IIpunoxenus
P2 JlaGopaTopnas MK-1-B1;IIK-3- OcymiecTBasieTcss 03HAKOMIIEHHE C KOHCTPYKIMEH 1 MIPUHIIUIIOM
pabdota Nel B1;0IIK-3-B1;I1K-1 |paboTsl 1 pacyeTa KOKyXOTPYyOHOTO TEIUIOOOMEHHHUKA B MTPHUIIOXKCHUH B
"UccnenoBanue -B2 OHJIAWH-PEXIME
paboTsI
peKyneparopa u
KOKyXOTPYOHOTO
TerI00OMeHHUKa "
P3 JlabopaTopnas [K-1-BL;IIK-3- HccnenoBanue TIaCTHHYATOTO TEMNIOOOMEHHOTO armapaTa
pabora Ne2. B1;0I1K-3-BI;IIK-1
UccnenoBanue -B2
paboTHI
IUTACTUHYATOTO
TEII000MECHHHKA

5.3. OueHouHble MaTepuabl, HCIOJIb3yeMble IS IK3aMeHa (onucanue OWJIeToB, TECTOB M T.II.)

dopMoii TPOMEKYTOUHOH aTTECTAUH MO AUCHUILTHHE SBIIIETCS SK3aMeH. Hioke mpeacTasieH obpaser Ouera it SK3aMeHa,
MPOBOANMOTO B INCBMEHHOI (hopme.
MHUHHCTEPCTBO HAyKH U BbIcIIero oopaszosanus Poccuiickoit denepannu

DenepaibHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEKACHHUE
BBICILIETO 00pa30BaHUs
«HanuoHanbHbIN HCCIe10BaTENbCKIM TEXHOJIOTHUECKUN YHUBEPCUTET

«MUCuCy»

HoBoTpowunkuii ¢pumman

Kacenpa amexkTposHepreTHKY U AIEKTPOTEXHUKH

BUJIET Ne 0

Jucrmmmna: «TemmoMaccooOMeHHOE 000pyAOBaHNE IPSIIPUSITHID
Hanpasnenue: 13.03.01

®dopma 00ydeHus: 3a04Hast
d)opMa MMPOBCACHUA 3K3aMCHA: ITMCbMCHHAA

1. IlpuMeneHus 1 KIacCU(UKALMS TSIUIOOOMEHHBIX alllapaToB.
2. OmpenenuTh CTENEeHb OpeOpEeHHs IO TeOMETPUH pedep.




JlucTaHIIMOHHO 9K3aMEH MOKET IPOBOAMTHCS B AJIIEKTPOHHOM Kypce. JK3aMeHalMOHHbIN TecT coaepxut 30 3ananuii. Ha perenue
otBoautcs 30 MuHyT. PaspeleHHble MONbITKY - OJTHA.

Ob6pa3zen 3agannii 17151 9K3aMeHa, MPOBOAUMOTO AUCTAHIIMOHHO B AnekTpoHHOM Kypee (ITK-3-31,V1,B1; YK-1-31,Y1,B1; YK-3-
31,Y1,B1):

1.

HpI/I KUIICHUH XUAKOCTHU HAa IMOBEPXHOCTU TBEPAOTO TEJIa Han0oJiee MHTEHCHUBHBIN pocT 3HAYCHUI KO3(1)(1)I/II_II/ISHT3

TEMIOOTAAYH HaOII0MaeTCs B 00JIaCTH:

NSOoOooOoQg

€CTECTBEHHOM KOHBEKIIMH

KPUTHYECKON TOUYKH

IJICHOYHOTO PeXuMa

Iy3bIPHKOBOTO pEXUMa

B xpurepruanbHOM ypaBHEHHHM KOHBEKTHBHOTO TEIUIOOOMEHa JUIs TypOYJIEHTHOTO Teue-HUS JKUAKOCTH B TPyOax, B

OTJINMYUC OT YPaBHCHUS IJIA JIAMUHAPHOTO TCYCHHA, OTCYTCTBYCT!

LwoOoooodOoooOoOWRoooo

Kkputepuii PeifHonbaca

kpurepuii Ilpannrns

kputepuit Hyccenbra

kputepuii I'pacroga

Pacuer KOHBEKTHBHOTO TEIIOOOMEHA B 3aMKHYTOM IPOCTPAHCTBE MPOU3BOIAT C MOMOIIBIO:
SKBUBAJICHTHOTO KOA(QQULMEHTA TEMI00TIAUN

5KBUBAJIEHTHOTO KO3()(HUINEHTA TEIIIONPOBOAHOCTH

SKBHBAJICHTHOTO Kod(ddurmenTa remnonepenadn

SKBUBAJICHTHOTO KOX(PQHINEHTa TEMIIEPAaTypOIPOBOJHOCTH

B kpuTepuanbHOM ypaBHEHWH KOHBEKTHUBHOTO TeriooOMeHa oTHomeHue (Prk/Prcr)0,25 yaureiBaer:
CcBOOOIHYIO KOHBEKIIHIO

HAalpaBJIeHHEe TEIUIOBOTO TTOTOKA

MOMPaBKy HAa HAa4albHBIN y4acTOK

¢u3nueckre CBOWCTBA KUAKOCTH

IIpu ucnonb30BaHUM KpUTEPUAIBHBIX ypaBHEHMH, moixydeHHbIX B. I1. McaueHko ais pacuera KOHBEKTUBHOIO

Tenn006MeHa B IIy4Kax TPyO, 3a OMpeesIoNuil pa3Mep IPHHUMAIOT:

0 JUTHHY TPYOBI;

O HapYXHBIH THaMeTp TPYyObI

O BHYTPEHHHUH AHaMeTp TPYOBI

O SKBHUBAJICHTHBIII THaMeTp MEKXTPYOHOrO MPOCTPaHCTBA

6. CylecTByIOT cieayromye GU3NIecKd EMEHTAPHBIE CIIOCOOBI Mepeiadll TeIUIOTHI:

U KOHBEKIUSI

U TETIONPOBOIHOCTH

O JYYHUCTBHIH TEMI00O0MEH, KOHBEKIIMS, TEIUIONPOBOHOCTh

7. TemnepaTypHoe moise — 3To:

O COBOKYITHOCTH 3HAUEHHH TEMIIepaTyp BO BCEX TOYKAX PacCMAaTPHBAEMOTO TeNa B JAaH-HBI MOMEHT BPEMEHU

O COBOKYITHOCTb 3HAU€HMII TeMIlepaTyp BO HadalbHBIX TOYKAX PACCMAaTPUBAEMOTO TeNa B JaHHBIH MOMEHT BpPEeMEHH
O COBOKYNHOCTb 3HAUYEHMI TEMIIEpaTyp BO HAdaJbHBIX TOYKAX pAacCCMATPUBAEMOIO TeNa B HayalbHbI MOMEHT BpPEMEHH
8. TemmnepaTypHbIi IpaiuE€HT — 3TO BEKTOP, HANIPABICHHBIN:

O [0 BEPTUKAIU K H30TEPMHUUYECKON MOBEPXHOCTU B CTOPOHY BO3PACTAHUS TEMIEPATYPHI

O M0 BEpPTUKAIU K U30TEPMHUYECKON MOBEPXHOCTU B CTOPOHY YOBIBaHUS TEMIEPaTyphl

O 10 HOPMAaJIM K M30TEPMUIECKOI MOBEPXHOCTH B CTOPOHY BO3pACcTaHMS TEMITEPaTyphl

9. INepenaya TEmIOTH MPH HETIOCPEACTBEHHOM CONPHKOCHOBEHHH TEJN FJIM BHYTPH TBEPIOTO TeNa, 00YCIOBICHHAS
TEMJIOBBIM JIBIDKCHUEM MHUKPOUYACTHUI], Ha3bIBACTCA:

O TEMIOMPOBOAHOCTBIO

U KOHBEKIUS

O JYYUCTBIN TEIIO0OMeH

10. N3oTepmuueckue OBEPXHOCTH:

O TIEPECEKAIOTCS

O 3aMBIKAIOTCS Ha ce0s

O HE 3aMbIKalOTCs Ha cebs

1. IIpu monepeyHoOM OMBIBAaHUY OJMHOYHOTO LIMIMHAPA HanOoJIblee 3HaYeHHE KO3(PQUIINEHTA TEINIO0TAAYN
HabroaeTcs:

O B JI000BOM yacTH (pu 3HaueHuH yrna ¢ = 0)

O B KOPMOBO# uacTu (rpu 3HaueHuu yria ¢ = 180)

O B OOKOBOW yacTH (IpH 3Ha4YeHWH yriaa @ = 90)

O HE U3MEHSETCS 110 TIOBEPXHOCTH IIPH JIFOOOM 3HAYCHUH yIa ¢

12. [Tpu naMuHApHOM TEUEHUH KHIKOCTHU B TpyOax KOA(QQPUUHMEHT TEMIO0TAaYH U3MEHSETCA N0 JAJIMHE KaHaja Mpu
YCIIOBHHU:

O I/d > 50

O I/d <50

O I/d <50

O I/d = 50

13. ITpn nneHOYHOH KOHICHCAIMH Iapa B CIydac JAMHHAPHOTO JIBIDKCHUS IUICHKH KOHIEH-CaTa TEINI0O0OMeH

OCYILIECTBIISICTCS ITYTEM:




KOHBEKIIUU U TEIJIONPOBOJHOCTU

OoOo-d

TEIUIONPOBOAHOCTH
TEIIOO0TJaYH
U TeIIonepeaavn
14. Ecnu ko3 @uiueHT TemnooTaayu TPeTbero psaa KOPHIOPHOTO Mydka TpyO mpuHAThH 3a 100%, To ko3 duuueHt
TEIUIOOTAAaYd BTOPOT'O Psijia 3TOTO ITy4Ka COCTABUT:
0 80%
O 85%
0 90%
0 95%
15. Jlis Bo3ayxa KpUTEpHAIbHOE YPaBHEHUE IPH JI000M YaCTHOM CIydae KOHBEKTHBHOTO TEINIOOOMEHA B CTAI[HOHAPHBIX
YCIOBUSIX MOKET OBITh MPEICTABICHO B BUJE:
Nu = f (Fo)
Nu = f (Re)
Nu = f (Gr)
Nu = f (Pr)
Juddysnonnoe ucio Hyccenbra onpenensercs o Gpopmyie:
NuD =1 * D
NuD=v/D
NuD=1/D
NuD =81/D

Lenpio TOBEPOYHOTO TEMJIOBOTO pacyera TeIOOOMEHHHUKA SBISETCS ONpeeNeHre:
IUTOMIAM TIOBEPXHOCTH TEINIOOOMEHa

ko3 durmenTa Termonepenaun

HaYaJbHBIX TEMIEPATyp TEeIUIOHOCUTEIEH

KOHEYHBIX TEMIEPATYp TEIIOHOCHTEICH

BCEX BBINICTICPCYHCIICHHBIX TaPaMETPOB

[Ton BOJSHBEIM SKBUBAJICHTOM ITOHHMAIOT MPOU3BEIACHUE:

W =C*G

W = C*(t2-t1)
W = C*t2
W= k*F*tcp

EEHDD;DDEHDSHDDESDDHD

B cxeme ycTaHOBKM pereHepaTHBHBIX MOJOTpeBaTeNieil muTarenbHoi Boasl Ha TOL mo-gorpeBareny HU3KOTO AaBICHUS
(HHI[) paboTaroT MoJ| HAIIOPOM KOHAEHCATHOTO HAc0Ca, CO3IAIONIETO IABICHUE BOIHI .

0 6onee 60 kr/cm2

O He BbIIe 16 kr/cm2

| 6oisee 60 kr/cm2

O MeHee 6 Kr/cM

20. TpyOHBII ITy4OK B IMOJOTPEBATEISIX CETEBOH BOIBI U3TOTABINBACTCS U3 ...

OJ Meau

O KOMITO3MIIHOHHBIX MaTepUaoB

U JIATYHH WJIM CTajlu

U JKapOIIPOYHOU CTaIU

21. Koadduument rermnonepenaun k usmepsercs B cIeayomux eANHANAX:

O Bt/m2

N Bt/(m-C)

O Bt/m

N Bt/(Mm°K)

O Bt/(M2-K)

O Bt/(M2-C)

22. Just adexTuBHOI paboThl TEMIOBOH M30JSIUKM HEOOXOIMMO, YTOObI KPUTHUECKHN THa-METp:
O OBUT MEHBIIIe HAPY)KHOTO JHaMeTpa M30JIIHA

O OBUT MEHBIIIE BHEITHETO AWaMeTpa OTOJIEHHOTO TPyOOIpOoBOIa

O ObL1 OOJbLIIE BHYTPEHHETO JHaMeTpa TpyOoonpoBoa

O ObLI OOJIbIIIE BHELIHETO JIHaMETpa OTOJICHHOTO TPyOOIpoBojaa

23. TerIon30IAIMOHHBIMI CUUTAIOTCS T€ MaTePHANbl, KO3(Q(UINEHT TEIUIONPOBOJHOCTH KOTOPBIX
O A > 0,2 Br/(m-C)

O A > 0,2 Br/(m:C)

O A < 0,2 Br/(M-C)

O A <0,2 Br/(m-C)

24, JluneiHbIil K0P PULIMEHT TermIonepeaayn — 3T0:

O KOJIMYECTBO TEIUIOTHI, IPOXOAIIEH Uepe3 eAMHUILYy TIOBEPXHOCTH CTEHKH B €IMHMILy BPE-MEHHU OT ropsyero K
XOJIOZHOMY TEIIOHOCHTEIIO TIPH PA3HOCTH TEMITEpaTyp MeXTy HUMH B OJWH Ipayc

O TEIJIOBOH MOTOK, MPOXOAAIINI Yepe3 OIUH KBaAPATHBII METp MOBEPXHOCTH IPH PAa3HOCTH TEMIIEPATyp MEXIY
MOBEPXHOCTBIO TeNa U OKpYXKaroleil cpeoi B 0AUH rpagyc

O KOJIMYECTBO TEIUIOTHI, TPOXOAIIEH depe3 OJMH METp JUIMHBI TPYOBI B €IMHHILY BPEMEHH OT TOPSYEro TEINIOHOCUTENS K

XOJIOJHOMY IIPU Pa3HOCTH TEMIIEPATyp MEXy HUIMU B OJIUH Ipagyc
0 KOJINYECTBO TEILIOTHI, IPOXOJSAILEE B €IUHHILY BPEMEHHU YEPE3 €IUHUILY IIOBEPXHOCTH




27.

DEHDEIDDEHD&’

Jns uHTeHCH(UKaUK Mpolecca TeIUIoNepelaur OCYIIECTBISAIOT CIEAYIOINEe MEPOIIPHU-STHSL:
YBEIMYHBAIOT TEMIIEPATYPHBIA HAMOP MEXIY TEIUIOHOCUTEISIMH

MIPUMEHSIIOT TPYOBI ¢ opeOpeHreM

YBEITMYHMBAIOT TONIIUHY TEIIOBON HU30JISALUN

MPUMEHSIOT MaTepHajbl C BEICOKMMHU KO3(h(GHINCHTAMU TEILIONPOBOIHOCTH

YMEHBIIAIOT MaKCHMAIbHOE TEPMHUECKOE COMPOTHUBICHHUE

BCE BBINICNICPEUUCIICHHBIE MEPOTPUSTHI

Pabouwmii nnamna3oH cpeqHeTeMIepaTypHBIX MPOLECCOB H YCTAHOBOK COCTABIISET ...

1o 200 °C

ot 150 mo 700 °C

cseime 200 °C

mmwke 300 °C

B perenepaTHBHBIX MOJOTPEBATENSX MUTATENBLHON BOABI HU3KoTo naBneHus [THJ] maBieHue rperoriero mapa

TMPUHUMACTCA, KaK IIpaBUJIO, C TAKUM paC‘léTOM, YTOOBI TEMIIEpATypa €ro HACBIIICHU TPEBINIATIAa TEMIIEPATYPY BOJABI HA BBIXOC

Ha ...

U
O

0
U

28.

20 — 40 °C
5-10°C
30 -50°C
40 — 60 °C

HpI/I OXJTAXKIACHUHA HGOI‘paHH‘IeHHOﬁ IUIACTUHBI B YCJIIOBUAX HECTAITMOHAPHOI'O pEXKHUMa H606XO,HI/IMO OIIPEACIIUTD

BCTIOMOTATEIbHYIO IEPEMEHHYIO [, KOTOPAas CBA3aHa C MePHOINICCKON QyHKITHEHt:

W N
DEIE'OEIDID.@EIEID

yl=cos n
yl=sin p
yl=ctg p
yl=tgp

TenoBoil MOTOK, MPOXOASAIINHA Yepe3 TPEXCIOWHYIO TNIOCKYIO CTEHKY, Oyaer:
OJIMHAKOBO 1A 1-TO clios

OJIMHAKOBO 2-TO CJIOS

OJUHAKOBO 2-r0 U 3-TO CIIOs

OJIMHAKOBO Jj1s1 1-T0, 2-T0 U 3-TO CIIOEB

TemnoBo#t MPOBOJIUMOCTBIO CTCHKH HA3bIBACTCS:

OTHOIICHHE KOA(PPUIHEHTa TETUIONPOBOAHOCTH CTEHKH K €€ TOJIINHE
OTHOIIEHHE TOJIIUHBI K KO3()(HUIMEHTY TEIIONPOBOJAHOCTH CTEHKU
mpou3sBeicHHe K03 UIMeHTa TemI0npOBOTHOCTH CTEHKH W TOJIIIAHBI




5.4. MeToauka OLIeHKH 0CBOCHHS NUCHMILIMHBI (Moay/1s, npakTuku. HAP)

OreHKa pe3ynbTaToOB 3aMUTH KYpCOBOTO IMIPOEKTA OCYIIECTBIISAETCS 10 OATBHON CHCTEME («OTIMYHOY, «XOPOILIOY,
«YHOBIIETBOPUTEIILHOY, «HEYIOBIETBOPUTEILHO»). KypCOBOIl POEKT cunTaeTcs BBIOIHEHHBIM YCIEIIHO, €CIHU ITPU €ro
OIICHWBAHMH ITOJTyYeHa OIICHKA HE HIDKE «YOBICTBOPUTEIHHOY.

IIpu moBeneHNM 3aIUTHI B OPME YCTHOTO ONIPOCA KPUTEPHUSMH OLICHKH SIBIISIOTCS:

«OTangHO»: Pabora coepXHUT TpaMOTHO H3JIOKEHHYIO PacyeTHYIO 0a3y, XapaKTepu3yeTcs OTCYTCTBHEM OIIMOOK B
pacuerax, JJOTHYHBIM U IIOCJICIOBATEIILHBIM U3JIOKEHUEM MaTepuaia B HOsICHUTeNIbHON yacTh. [Ipu 3ammure paboThl CTyeHT
MOKa3bIBaeT TIIyOOKHE 3HAHMUS BOTIPOCOB TEMBI; CBOOOTHO ONEPUPYET PACYETHBEIMHU JTAaHHBIMI; JIETKO OTBEYACT HA TIOCTABJICHHEIE
BOIIPOCEHL.

«Xopouio»: Pabora colep>KUT rpaMOTHO M3JI0KEHHYIO pPacueTHyI0 0a3y, XapaKTepH3yeTcsi OTCYTCTBHEM OLIMOOK B
pacderax, JJOTHYHBIM U ITOCIIEI0BATEIEHBIM H3JI0KEHHEM MaTepHaia B MOsICHUTENbHOH JacTy. [1py 3amuTe paboTHI CTYIeHT
MOKAa3bIBAaeT 3HAHUS BOIIPOCOB TEMBI; 0€3 0COOBIX 3aTPpyAHEHHIT OTBEYACT Ha MTOCTABIICHHBIC BOIIPOCHI.

«Y 1OBJIETBOPHUTENBHOY: Pabora conepkuT pacueTHyto 0a3y, XapakTepU3yeTcsi HaJIMYUEM OTIENbHBIX OLIMOOK B pacyeTax.
I1pu 3ammTe CTYACHT NMPOSBIISET HEYBEPEHHOCTh, HOKa3bIBaeT cI1a00e 3HaHKHE BOIIPOCOB TEMBI, HE JaeT II0JIHOTO,
apryMEHTHPOBAHHOTO OTBETA Ha 3aJIaHHBIC BOTIPOCHI.

«HeynoBIeTBOpUTEIEHON: PaboTa He conepKUT pacueTHyI0 0a3y, He OTBEYaeT TPEOOBAHMAM, U3JIOKCHHBIM B METOJHUYECKUX
yKa3aHHUsX, IMEeT 3HaYNTENbHbIE OIIMOKH B pacyerax. [Ipy 3amuTe CTYIeHT 3aTPYIHACTCS OTBEYaTh Ha OCTABJICHHBIE BOIIPOCHI
0 TeMe, He 3HAET TEOPUH BOIIPOCa, IIPH OTBETE JIOITYCKAET CYIIECTBEHHBIC OIIHOKH.

OreHKa pe3ynbTaToOB YK3aMeHa OCYIIECTBISICTCS 110 OaTbHOM CHCTEME (KOTIMIHOY, «XOPOIIO», «YAOBIETBOPUTEIHHOY,
«HEYHOBIIETBOPUTEIILHOY). DK3aMEH CUMTAETCS IPOHICHHBIM YCIICIIIHO, €CIIH IIPH ero IPOBEICHUH IT0JyYeHa OLEHKa He HIKe
«yHOBIIETBOPUTEIILHOY.

ITpn moBexeHnN 5K3aMeHa B MUCHMEHHOH (hOpMe KPUTEPUSIMH OIIEHKH SBIISTFOTCS

«OTnuaHO»: Bce Bompocs! 6miera M3I0KEHBI HOIHO (B paMKax MPOrpaMMBI Kypca MM JISKIMOHHOTO Kypca) H TOYHO.
CrHocoOHOCTh CaMOCTOSTENEHO MBICIHTB, SICHO M TIOCIEA0BATENEHO H3JIaraTh CoJiep>kaHie OTBeTa, yMeHne 00001aTh MaTepual,
JIeTIaTh BRIBOAKL. [IpaBriibHBIC OTBETHI HA JOMOJIHUTEIBHEIE (IPOBEPOYHBIC) BOIPOCH B paMKax Omiera. [TogpoOHoe n3noxenne
OCHOBHBIX IOJIOKEHUH oTBeTa B Jlucte ycTHOTO Oompoca.

«Xopomo»: Bce BompocCH! B 11€10M PacKpBITHI, HO M3JI0XKEHB! HEOCTATOYHO MOIHO (He MeHee, 4eM Ha 80 — 90 %), nubo B
OTBETE COZIEPIKATCS HETOYHOCTH (B MMEHAX, XPOHOJIOTHH, B HA3BAHUH TEPMHHA TIPH IIOHUMAHUH €T0 CyTH | T.A.). Hammune
JOCTAaTOYHO MOJPOOHBIX 3amuce B JIucte ycTHOTO onpoca.

«Y IOBIETBOPUTEILHOY: W3noxxeHne kaxa0ro Bompoca B He MeHee, 9eM Ha 60 %, rpyOble OmMOKH B IMEPHOIU3AIIX,
KinaccuduKalyaxX, TPaKTOBKE OCHOBHBIX MOHATHIT U T.11. He3HaHHE 0THOTO U3 BOIPOCOB MOXKET OBITH KOMIIEHCHPOBAHO JPYTHM
BOIIPOCOM (Ha YCMOTpEHHE MpeToaBaTelis) Py COOTBETCTBYIOIEH 3ammicH B JIucre ycrHoro onpoca. HenmocnenosatensHoe
M3JI0KCHNE MaTepuasa, HEyMEeHHE IeNIaTh BBIBOIBI.

«HeynoBneTBopUTEIbHOY: OrcyrcTBue 3anuceil B JIucre ycTHOTO orpoca, 0TKa3 OT OTBETa, HOAMEHa OJHOTO BOIpOca
JpyruM, Hanu4ue mmnapranku. M3noxkeHue BonpocoB MeHee, 4eM Ha 60 %. He3HaHue OCHOBHBIX MOHATHH U TOJIOKEHUH TEMBL.
HecnocoOGHOCTE CBS3HO M3JIOKUTH MaTepHal.

[Ipu moBeneHNH 3K3aMeHa B AUCTAHIIMOHHO KPUTEPHUAMH OLIEHKH SBIISIOTCS:

«OTanyHO»: [Homyuyenue Oonee 90 % GannoB MO TECTY MPH BBHIIOJHEHUU TECTa 33 PErJaMEHTHPOBAHHOE BpeMs
«Xopoto»: IMomydaenue ot 75 mo 90 % OGaJIOB MO TECTY MPH BHIMOJHEHHN TECTA 32 PETJIAMEHTHPOBAHHOE BpPEeMs

«Y 1OBJIETBOPUTEIHHON: IMomygenue ot 50 mo 75 % GayIOB MO TECTY NMPH BHIMOJHEHHN TECTa 338 PETJIAMEHTHPOBAHHOE
BpeMs

6. YA EBHO-METOANYECKOE U UH®OPMAIIMOHHOE OBECIIEYEHUE

6.1. Pexomenayemas iuteparypa

6.1.1. OcHoBHasl TUTepaTypa

ABTOpH,COCTaBHTCHH 3arnaBue bubnuroreka MSH&TGHLCTBO,FOH,3H.aﬂpec

JI1.1 | O.H. Bproxanos, C.H. |TemnomaccooOMeH: YueOHUK

IITeByeHko

M.: UHOPA-M, 2013,

JI1.2 |mon. pen. M.T.
[TatpoBa

TemnoTexHuKa: yaeOHHK M.: UL "Akanemus", 2013,

JI1.3 |3etinerauHoB P.A. TemnomaccooOMeH B
9JIEMEHTaX TEIJIOTEXHUYECKOIO
obopynoBanusi. OCHOBBI
TeroMaccoooMeHa: yaeoHoe
noco0ue It 00y4JaroImxcs 1o
HAIPABJICHHIO TIOATOTOBKU
13.04.01 TennosHepreTuka u

TCIINIOTCXHUKA

Cankr-IlerepOypr : CaHKT-
IMerepOyprexuii rocyapCTBEHHBIH
arpapHblii yHuBepcurer, 2020,
https://biblioclub.ru/index.php?
page=book&id=621145

JI1.4 | Apxumnos B. DU3UKO-XUMHUUECKHE OCHOBBI Tomck : M3natensctBo ToMckoro

MpPOLIECCOB
TeroMaccoooMeHa: yuebHoe
rmocobue

MOJUTEXHUYIECKOTO YHUBEpcuTeTa, 2015,
https://biblioclub.ru/index.php?
page=book&id=442086




6.1.2. lono/THUTeILHAS JINTepaTypa

ABTOPEBI, COCTaBUTEIN 3arnaBue bubnnoreka W3paTenncTBO, TOM, 371. aapec
JI2.1 |Iloxm TermnorexHuka: Y4eOHHUK M.: Bercu. mix, 1999,
pen.B.H.Jlykanuna
JI2.2 |T'.H.Anekcees OO01ast TeMIOTEXHUKA! M.: Beicu.k., 1980,
VYueb.mocodue
JI2.3 | Tenerun A.C. TeruromacconepeHoc: Y4eOHUK M.: Mertamnyprus, 1995,
JUTS By30B
JI12.4 |Bugun 10.B. Teopernueckue OCHOBBI Kpacnospck : COVY, 2015,
TEIUIOTEXHUKHU: http://biblioclub.ru/index.php?
TEIIOMaccoOOMeEH : yueOHOe page=book&id=497752
nmocooue
JI2.5 | AH. Pacmenkus, TemnooOMeHHBIE anmapaThl Kemeposo : Kemeposckuii
B.A. Epmomnaes HU3KOTEMIIEpaTypHOU TEXHOJIOTUYECKUN HHCTUTYT MUIIEBOU
TEXHHKH : y4eOHOe Imocodue IpOMBIIIIEHHOCTH, 2012,
https://biblioclub.ru/index.php?
page=book&id=141516
6.1.3. MeTtoguueckue pa3padoTku
ABTOPBI, COCTaBUTEIH 3arnaBue BubnmoTeka W3paTenbcTBO, TOM, 371. anpec
JI3.1 |C.C. bepman Pacuer Termioo0OMeHHBIX , 1962, http://biblioclub.ru/index.php?
amnrmaparoB page=book&id=220685
JI3.2 | CanoBa T. 1O. Ileperonnsie u Cankr-IlerepOypr: CaHkT-
PEeKTU(HUKAIIIOHHBIE IMerepOyprexuii rocyapCTBEHHBIH
yCTaHOBKU: MeTouuecKue arpapHbiii yausepcutet (CIIOI'AY),
yKa3aHus 2016, https://biblioclub.ru/index.php?
page=book red&id=445956
6.2. [lepeyeHnb pecypcoB HHGOPMAIMOHHO-TEJIEKOMMYHUKANMOHHOH ceTn « AHTepHET»
31 | KubepJlenuka www.cyberleninka.ru
72 |H® HUTY MUCuC www.nf.misis.ru
D3 | Poccuiickas HaydHas 3MeKTpoHHAs OHONIHOTEKA www.elibrary.ru
D4 | Dnexrponnsiii kypec MOODLE https://moodle-nf.misis.ru/
6.3 Ilepeuennb MPOrpaMMHOTO odecredeHust
.1 | WinPro 10 RUSUpgrdOLVNLEachAcdmcAP
1.2 Kommnac 3D V21-22
I1.3 |Mathcad 14.0 University Classroom Perpetual
I1.4 |Microsoft Office Professional Plus 2013 Russian OLP NL AcademicEdition;
I1.5 |Microsoft Office Standart 2013 Russian OLP NL AcademicEdition
1.6 | Microsoft Office 2010 Russian Academic OPEN 1 License No Level
I1.7 | Micro-Cap 10 Evaluation
I1.8 | Bbpaysep Google Chrome
1.9 Microsoft Teams
I1.10 |Zoom
I1.11 |Bpayzep Yandex
6.4. IlepeueHb HH(GOPMANMOHHBIX CHIPABOYHBIX CHCTEM U NMPO(decCHOHATBHBIX 023 TaHHBIX
N.1 |https://new.fips.ru/ - ®eaepanbHbIil HHCTUTYT IPOMBIIIICHHONW COOCTBEHHOCTH
N.2 |http://window.edu.ru - Uadopmarmonnas cucrema «EnnHoe 0KHO JOCTYyNa K 00pa30BaTEIIbHEIM pecypcam»

8. METOJJUYECKHUE YKA3AHNUSA J1JI1 OBYYAIOIIIUXCA

B npouecce n3ydeHus TUCHMILTHHBI BBIJEISIOT JBa BUJIA CAMOCTOSTEILHON PaOOThI: - ayJUTOPHAsT; - BHEAYAUTOPHAsl. AyTUTOPHAs
caMOoCTOSTeNbHAs paboTa 110 TUCIUILIHHE BRIIOTHACTCS Ha YIeOHBIX 3aHATHAX 0] PYKOBOJCTBOM IIPETIOIaBaTENs.
BreayauropHas camocTosTeIbHAs paboTa - IIaHHpyeMast ydeOHast paboTa 00yJaroNiMCcs, BEIMOTHAEMAs BO BHEAYJUTOPHOE
BpeMs 110 33/IaHUIO ¥ IPH METOANYECKOM PYKOBOJICTBE MPETIO/IaBaTellsl, HO 0e3 ero HeloCPeICTBEHHOTO Y4acTHsI.
CamocrosTenbHas paboTa, He IPEeayCMOTPEHHAs TPOTpaMMOil y4eOHOW TUCIUIUTHHEL, PACKPHIBAIOIICH N KOHKPETH3UPYIOIIEH ee
coJiepKaHne, OCYIIECTRIIACTCS 00yIaOMUMCS HHUIIMATHBHO, C IETBI0 PeaT3allil COOCTBCHHBIX YUEOHBIX M HAYYHBIX HHTEPECOB.
st 6onee 53p(heKTUBHOTO BBIIIOJIHEHHSI CAMOCTOSATENBHOM PabOTHI 110 AUCIUIUIMHE MTPENo/aBaTeNlb PEKOMEHIYeT HCTOUHHUKY IS
paboThl, XapakTepu3yeT HauboJiee PaLOHAIBHYI0 METOJUKY CAMOCTOSTEIBEHOM PabOThI, IEMOHCTPUPYET PAaHEE BBIIOJHEHHBIC
oOydaromuMucs padoTs U T. TI. BUIBI 3aiaHmil U BHEAYJUTOPHOI CaMOCTOSTENBHOH paboTHI, HX COIEpKaHNE U XapaKTep MOTYT




UMETh BapUaTHUBHEIHN U U} depeHnpoBaHHbIN XapaKTep, YIUTHIBATh HHAUBHYaIbHbIE 0COOEHHOCTU 00YJaIOIIerocs.
CamocTosTenbHas paboTa MOXKET OCYIICCTBIATHCS HHANBUIYABHO WX TPYIIIaMH CTYAeHTOB online (paboTta B 3JIEKTPOHHOM
nHpopMannoHHo-o0pazoBarenbHoi cpene HUTY «MUCuCy» (OMOC), yacThio KOTOPOI HEMOCPEACTBEHHO NPETHA3HAYCHHON JIIst
OCYIIECTBIEHH 00pa30BaTEIBHOTO TpoIiecca SABIeTCs DIEeKTPOHHbIA 00pa3oBaTenbHbIi pecypc LMS Canvas.) i Ha 3aHATHAX B
3aBUCHMOCTH OT IIeJH, 00beMa, KOHKPETHOW TEMAaTHKU CAMOCTOSTENBHON pabOThI, YPOBHS CII0KHOCTH. BO3MOXKHO MpoBecHUE
CHHXPOHHOH paOOTHI CO CTY/IEHTaMH C uctoyib3oBaHreM Microsoft Teams wmi Zoom. KOHTpoJb pe3ynbTaToB BHEAYIHTOPHOM
CaMOCTOSITEIIFHOM Pa0OTHI OCYIIECTBIIAETCS B Ipeiesiax BPEMEHH, OTBEACHHOTO Ha 00s3aTeNIbHbIe yaeOHBIe 3aHATHS 110
JUCIUIIIMHE Ha MIPAaKTUIECKHUX , JJADOPATOPHBIX 3aHATHUSIX.




