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TenmsiomaccooOMeHHOE 000PYyTIOBaAHME MIPEANPUATHH

3akperuieHa 3a nopaseleHueM Kadenpa snexrposnepreruxu u 3nekrporexHuku (HoBoTponkuii dumman)
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ayJUTOPHBIC 3aHSTHSI 24 KyPCOBO IIPOEKT 4
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4acoB Ha KOHTPOJIb 9
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IIpakTuueckue 12 (12 |12 |12
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Yacel Ha KOHTPOJIb 9 9 9 9
Hrtoro 216 (216 | 216 | 216
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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 06.03.2024 ., 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 | ABromaTH3amus TErIoBbIX MPOIECCOB

2.1.2 | Bo3zayxomoaroroBka

2.1.3 | Merpouorus, cepTH(GUKAIMS 1 TEXHIIECCKHE H3MEPCHUS

2.1.4 |Har"erarenu u TEILIOBLIE JBUTATEIN

2.1.5 | OcHOBBI TpaHC(HOPMALIUN TETIOTHI

2.1.6  |IIpupomgooxpaHHbIE TEXHOJIOTUH HA 00BEKTaX TETJI0IHEPTETUKU

2.1.7  |IIpoeKTHBI MOIX0A B TEXHHUKE

2.1.8 | TexHoiOrUs NOATOTOBKU BOJBI M TOILIMBA HA OOBEKTaX TEIUIOIHEPTETUKU

2.1.9 | ®U3HUKO-XUMHYECKHE CBOMCTBA BOJIBI

2.1.10 |T'mpporazonuHamuka

2.1.11 |MexaHuka >XMIKOCTH U Ta30B

2.1.12 | HauepTrarenbHasi TeOMETpUS U HH>KEHEpHAs Tpaduka

2.1.13 |IlpuknagHas MexaHHUKa

2.1.14 | YueOHas npakTHKa

2.2 JAucuunianubl (MOIY/IH) U MPAKTHKH, VIS KOTOPBIX 0CBOEHHE JAHHON AUCUMIJIMHBI (MOAY/Is1) HEOOX0AUMO KaK
NnpealecTByIee:

2.2.1 |HayuHo-uccnemoBarenbckas padboTa

2.2.2 |IloaroroBka K MpoIeaype 3aIUThl U 3alUTa BEITYCKHOW KBATH(PHUKAIIMOHHON pabOTHI

2.2.3 |IIpenauniaomHas paKkTHKa

2.2.4 | TexHONOTHYECKHE SHEPTOHOCUTENH MPEATPHUATHIA

2.2.5 |DrekTpuyecKas 4acTh TEIUIOBBIX JICKTPOCTAHIMN

2.2.6 | DnexkrpocHabxeHue nu 000pyIOBaHNE MPOMBILIUIEHHBIX TPEAPUATUHI

2.2.7 | OHeprocoepexeHue B TEMIOIHEPTETUKE U TEIIOTEXHOIOTUI

3. PE3YJIbTATBI OB YYEHMUA 11O TJMCIUIIVIMHE, COOTHECEHHBIE C ®OPMUPYEMBIMHA
KOMIIETEHIIUSIMHA

ITIK-3: Cnoco0eH 3KCIIyaTUPOBATh 00beKThI NPOGeCCHOHAJIBLHOM eI TeIbHOCTH, B TOM YHCJIe TeIJIOBbIe KOTJIbI Ha
TBEPAOM, :KHIKOM M ra3000pa3HoM TOILIMBE; TPYOONPOBO/bI U TeIIOBbIE CETH, 4 TAKIKe TeNJIOMeXaHUYecKkoe 000pyaoBaHHe
TeIJI0OBBIX CTAHIHUIA

3HaTh:

[IK-3-31 MeToauKy IpOBEICHNS PACUETOB 10 ONPEETICHHIIO IapaMeTPOB TEIIOMAaCCOOOMEHHOTO 000PYJOBaHUS H
MPOEKTHPOBAHMS TEXHOJIOTUYECKOT0 000py10BaHHS

IIK-1: Cnoco6en NMPOEKTHUPOBATH U KOHCTPYMPOBATH KOTEJIbHbIC, HEHTPAJBbHbIC TECIJIOBbIC U MaJIbl€ TEIJVIOLEHTPAJIHA, a
TAKXKe TENJI0BbIC CETH ¢ HCITOJIb30BAHUEM Hl/l(l)pOBbIX TEeXHOJIOTUI

3HaTh:

TIK-1-31 MeToauKy NpOeKTUPOBAHHS TEMIIOMACCOOOMEHHOTO 000PYIOBAHUS MPENIPUATHI U TEIUIOBBIX JIEKTPOCTAHLUI

IK-3: CnocodeH 3KCIIIyaTHPOBATH 00beKThI MPO()eCCHOHATLHOI /1eITeILHOCTH, B TOM YHCJIe TENJI0BbIe KOTJIbI HA
TBEPAOM, ;KHIKOM H ra3000pa3HOM TOILIMBE; TPYOONPOBOILI M TEIIOBBIE CETH, a TAK:KE TeMJIOMeXaHHIecKoe 000pyAoBaHHE
TENJIOBBIX CTAHIHUIA

3HarTb:

ITK-3-32 xnaccudukanuio Termo00MeHHBIX alllapaToB, ypaBHEHHS TEIUIOBOTO OaaHca U TeIIonepenadn

OIIK-3: CnocodeH 1eMOHCTPUPOBATL IPUMEHEHHE OCHOBHBIX CIIOCO00B I10J1y4eHHs, IPe00pa3oBaHusl, TPAHCIIOPTA U
HCMO/Ib30BAHUS TEIIOTHI B TEIUIOTEXHUYECKUX YCTAHOBKAX U CHCTEMAX

3HaTh:




OIIK-3-31 meros! cOOpa U aHATM3a HCXOAHBIX JAHHBIX JUIS IIPOEKTUPOBAHUS JIEMEHTOB 000PYIOBAHUS U TEXHOIOTHUECKUX
HPOIECCOB TEINIOMAcCOOOMEHa

IIK-3: Cnoco0eH 3KCNIyaTUPOBaTh 00beKThI NPOdecCHOHAIBHOM 1eATeTbHOCTH, B TOM YHCJIe TeNJIOBbIe KOTJbI Ha
TBEPJOM, KHIKOM M ra3000pa3HOM TOILIHBE; TPYOONPOBO/bI M TEIJIOBbIE CETH, a TAKIKE TeNJIOMeXaHU1ecKkoe 000py1oBaHne
TEIJIOBBIX CTAHIIMI

Ymern:

ITK-3-VY1 aranu3upoBaTh HHGOPMALHIO O HOBBIX THIAX U KOHCTPYKIHUAX TEINIOMacCOOOMEHHOTO 000pyIOBAHUS, IPUHINIIAX WX
JIEHCTBUS, METOJ]aX MX pacueTa U MPOEKTUPOBAHMS.

IIK-1: Cnioco0eH NpoeKTUPOBATH H KOHCTPYMPOBATH KOTe/IbHbIE, IECHTPAJIbHbIE TEIUIOBbIe H MaJlble TeIIOLEHTPAJIH, a
TaKiKe TeIJIOBbIE CEeTH ¢ UCNO0/Ib30BAHNEM HU(POBLIX TEXHOJIOTHH

YMmerb:

ITK-1-Y1 npuMeHATs COBPEMEHHBIC PACUYETHBIE IPOTPAMMEI ITPH MPOSKTHPOBAHUH TEIIOMACCOOOMEHHOTO 000PYI0BaHHS
MPEeNNPUITHH U TEIIOBBIX 3JIEKTPOCTAHIIUHI

OIIK-3: Cnoco0eH 1eMOHCTPUPOBATL IPUMEHEHHE OCHOBHBIX CIIOCO00B I10JIy4eHHs, IPe00pa30BaHusl, TPAHCIIOPTA U
HCMO/IB30BAHUS TEIIOTHI B TEIUIOTEXHUYECKUX YCTAHOBKAX U CHCTEMAX

YMmerb:

OIIK-3-Y2 npumMeHsITh 3Hepro3¢hGeKTUBHBIE TEXHOJIOTUH IIPU pacdeTe U MPOSKTUPOBAHUH TEIUNIOMAaCCOOOMEHHOTO 000PYI0BaHHS

OIIK-3-Y1 ananu3upoBaTh HHOOPMAIIMIO O HOBBIX THUIAX U KOHCTPYKIHSIX TEIIOMAacCOOOMEHHOTO 000y I0BaHHMS, IPUHIIUITAX X
JISHCTBUS, METOJ]AX MX pacueTa U MPOSKTUPOBAHMUS

IIK-3: Cnioco6eH IKCIIYyaTHPOBATH 00beKTHI MPO(ecCHOHATbHOI 1eSITeJIBHOCTH, B TOM YHCJIe TENJIOBbIe KOTJIbI HA
TBEPAOM, KUJAKOM H ra3000pa3HOM TOILIMBeE; TPYOONMPOBOIbI U TEIUIOBBIE CETH, 2 TAKIKE TeMJIOMeXaHHYecKoe 000py1oBaHne
TeIJI0OBbIX CTAHIMI

Baanernb:

[1K-3-B1 HaBbIKaMH TIPOBENCHUS TEIUIOBBIX, THAPABINYECKAX M KOHCTPYKTHBHBIX PAcueTOB TEITIOOOMEHHOTO 000pYIOBaHUS

IK-1: Cnocooen MPOEKTUPOBATH U KOHCTPYMPOBATH KOTEJIbHbIC, HEHTPAJbHbLIC TCIJIOBbIC U MaJibl€ TEIVIOECHTPAJINU, a
TAKXKE TCIJI0OBbIC CETH ¢ UCNTOJIB30BAHUEM III/I(l)pOBLIX TEeXHOJIOTui

Baanernb:

[IK-1-B1 nuudpoBbIMU TEXHOTOTUSAMH B chepe TeIIoMacCOOOMEHHOTO 000PYI0BaHHS M MIPOMBIIIICHHOCTH

I1K-1-B2 HaBbIKAMHU IMPOCKTUPOBAHHUA TEMI0MaccOOOMEHHOTO O60py£[0BaHI/IH C UCTOJIb30BAaHUEM TEXHUUYECKOU U HOpMaTPIBHOfI
JOKYMCHTaIIUN

OIIK-3: Crioco0eH 1eMOHCTPUPOBATH IPUMEHEHHEe OCHOBHBIX CIIOCO00B MOJIy4YeHHsl, MPeodpa3oBaHusl, TPAHCIIOPTA U
HUCIOJb30BAHUA TEIJIOTHI B TEIMVIOTEXHUYECKUX YCTAHOBKAX U CUCTEMax

Baanernb:

OIIK-3-B1 TepMuHONOTHEH B 00JIACTH TEINIOMAaCCOOOMEHHOTO 000PYIOBaHMUS PEATPHAATHH

4. CTPYKTYPA U COJAEPKAHHUE

Kon HaunmenoBanue pasnesioB u | Cemectp | YacoB | ®opmupyemsie | Jlutepatypa | Ilpumeuanue KM Boinosn
3aHATHS TeM /B 3aHATHS/ / Kypc HHAMKATOPbI H 3L sieMble
KOMIeTeHIHii pecypchbl padoThI
Pa3gen 1. OcHoBHBIC
MOJI0KEeHUsI
Ten1000MeHHOro
o0opynoBaHus
1.1 Knaccugukarms 4 4 OIIK-3-31 J.1
TEII00OMEHHOTO OIIK-3-Y1 JI1.2J12.1
o6opynoBaHusl. OIIK-3-¥2 J12.2 J12.3
PexynepaTuBHble OIIK-3-B1 IIK- 2.4
TETUI00OMEHHUKHI 1-31 [IK-1-Y1 | 51322323 54
HEMPEPBIBHOTO JCHCTBUSL. [K-1-B1 IK-1
PexynepaTuBHbIe -B2 TIK-3-31
TETUI00OMEHHUKHI [TK-3-32 TIK-3-
[IEPUONYECKOTO JIEHCTBUSI. V1IIK-3-B1
PereneparuBHbie
TeI000MeHHUKH. /JIek/




1.2 TennoBoil KOHCTPYKTHBHBIN 6 OIIK-3-31 J1.1 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 TIK-3-31
TIK-3-32 TIK-3-
V1IIK-3-Bl

1.3 Uccnenosanue paboTsl 2 OIIK-3-31 JI1.1
pexymeparopa u OIIK-3-Y1 JI1.2J12.2
KOXKyXOTpYyOHOTO OIIK-3-Y2 J12.3
teroooMeHHuKa /J1ab/ OIIK-3-B1 IIK- | JI2.4J13.1

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

1.4 IMonroToBka k 90 OIIK-3-31 J1.1 P1
MIPaKTUYECKOMY 3aHATHUIO U OIIK-3-Y1 JI1.2J12.2
nabopaTtopHoii paboTe. OIIK-3-Y2 3
Brimonaenue, oopmiieHre u OIIK-3-BI1 TIK- J12.4J13.1
[MOATOTOBKA K 3alllUTe 1-31 TIK-1-Y1 JI3.2
nabopaTopHOI IMK-1-B1 IIK-1 | D1 32 33 54
paboThel. BeimonmHeHNe -B2 TIK-3-31
KYpCOBOTO MPOEKTA. TIK-3-32 TIK-3-

/Cp/ V1 I1IK-3-Bl
Pa3gen 2. CymnibHble U
BbINIapHbIE YCTAHOBKH

2.1 BrinapHsle, onpecHUTENbHbIC 4 OIIK-3-31 JI1.1
W KpACTAJUIN3AIMOHHBIE OIIK-3-V1 JI1.2J12.2
ycTaHOBKU. [leperonHsle u OIIK-3-Y2 J2.3J12.4
PeKTH()HUKAITMOHHBIC OIIK-3-B1 IIK- | B1 32 33 54
yctaHoBKU. CylImiibHbIE 1-31 TIK-1-VY1
ycTaHOBKH. AOCOpPOLIMOHHBIE M[K-1-B1 IK-1
1 a7IcCOpOLIMOHHBIC anmapaThl. -B2 TIK-3-31
Termmoo0MeHHUKH- [TK-3-32 TIK-3-

YTHIH3aTOPHL. BeIOOp V1IIK-3-B1
CTaHJAPTHOTO
obopynoBanus. /Jlex/

2.2 TeroBoit u MaTepuaIbHBINA 6 OIIK-3-31 J.1 P1
OayaHc BBITAPHBIX OIIK-3-V1 JI1.2J12.2
ycraHoBok. /ITp/ OIIK-3-Y2 J12.3

OIIK-3-B1 IIK- | JI2.4J13.2
1-31 TIK-1-Y1 | D132 33 54
M[K-1-B1 IK-1

-B2 I1K-3-31
I1K-3-32 [IK-3-

V1 IIK-3-Bl

2.3 Uccnenosanue 2 OIIK-3-31 J.1 P3
TUTACTUHYATOTO OIIK-3-Y1 JI1.2J12.2
TEII000MEHHOTO OIIK-3-Y2 J12.3
ammaparta /J1a6/ OIIK-3-B1 IIK- | JI2.4J13.1

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

V1IIK-3-Bl




24 ITogroroBka k 4 93 OIIK-3-31 JI1.1 KM1 P1
MPaKTHYECKOMY 3aHSATHIO U OIIK-3-V1 JI1.2J12.2
nabopaTopHoO# padoTe. OIIK-3-V2 J12.3
Brmonurenne, opopmieHne u OIIK-3-B1 IIK- | JI2.4J13.2
MMOATOTOBKA K 3alATE 1-31 TIK-1-Y1 | D1 52323 54
n1a6opaTOpHOM paboTHI. IIK-1-B1 IIK-1
JeaspaTopsl. -B2 [1K-3-31
I'a30KUIKOCTHEBIE U TIK-3-32 T1K-3-
JKUIKOCTHO-KUIKOCTHEIE V1 IIK-3-B1
CMeCHTENTbHBIC (KOHTAKTHBIC)
TETUIO0OMEHHUKH.
Tepmuueckue
IIPOU3BOJICTBEHHBIE
TeIIOMacCcOOMEHHbIE
MPOLECCHl U YCTAaHOBKH.
IToxroroBka k sx3ameny. /Cp/
2.5 [IpoBenenue 4 9 OIIK-3-31 JI1.1 KM1
sK3aMeHa /OK3ameH/ OIIK-3-Y1 JI1.2J12.1
OIIK-3-Y2 J2.2J12.3
OIIK-3-B1 IIK- | JI2.4J13.1
1-31 TIK-1-¥1 J3.2
[K-1-B1 [IK-1 | 91 32 233 B4
-B2 TIK-3-31
I1K-3-32 [IK-3-
V1 IK-3-Bl
5. ®OHJA OHEHOYHbIX MATEPUAJIOB
5.1. KoutpoJibHble MeponpusTusi (KOHTPOJILHAsA padoTa, TeCT, KOJJIOKBHUYM, 3K3aMeH U T.I1), BONPOCHI JJIs
CaMOCTOSITeJIbLHON MOATOTOBKH
Kon KonrtponrsHoe r][;;m;e}fﬂeMHe B
KM MEpOTpHATHE ZMKATOPEL OTIPOCHI JUTSI TIOJTOTOBKH
KOMIIETEHIINH
KM1 [ToaroroBka k IMK-1-31;I1K-1- 1. IlpuMeHeHUs U KIacCU(PHUKAINA TETUIOOOMEHHBIX aIapaToB.
9K3aMEHY YL;IIK-1-BL;IIK-1- | 2. OcHOBHBIE KOHCTPYKIIMH TEIUIOOOMEHHBIX alllapaToB.

Bl

B2;T1K-3-31;I1K-3-
32;1IK-3-Y I;IIK-3-

3. KoxxyxoTpyOHBIE U CEKIIMOHHBIE TETIIO0OOMEHHBIE ammapaThkl.
KoucTpykuus u npumMeHeHue.

4. ITmacTuHYATHIE TEINIOOOMEHHHKH JUIS )UAKUX U ra3000pasHBIX
TeroHocureneid. KoHCTpykiuu v npuMeHeHue

5. 3MeeBUKOBEIE, CITUpPAbHBIE TEIUIOOOMEHHUKH. 11X KOHCTPYKIIUH.
6. XapakTepHble TapaMeTphl TEMIOHOCUTENEH B TEMI000MEHHBIX
ammapaTax - CKOPOCTH TeMIepaTypbl, KO3 GUITHEeHTEI

TeIIOOTAAYH.

7. Buzpl pacuera Tena000MEHHbIX alnaparoB - TEIIOBOM
KOHCTPYKTHBHBIH, IOBEPOYHBIN THIPABINYECKHI U JIP.

8. Kimaccudukarms u kpaTkast XapakTepHCTHKa OCHOBHBIX METOJIOB
pacdera TEII00OMEHHBIX allapaToB.

9. Ompezenenre TENI0BON HArPy3KH anmapara 1o rpaiueHTy
TEMITepaTyp TEITIOHOCHUTEIIS Ha IIOBEPXHOCTH TEINIOOOMEHa.

10. ITocnenoBaTenbHOCT TEMIIOBOI0, KOHCTPYKTUBHOIO U
KOMITOHOBOYHOT'O pacyeTa Ko>KyXOTpyOHOro TenI000MEHHHKA.

11. DddexruBHOCTS TeUIO0OMeHHNKA. Ee du3mdeckuit cmpici. Yuco
€IMHHI] TTePeHOCA.

12. [locnenoBaTenbHOCTH pacyera TeruioooOMenHrnka meroiom E - N.
13. Pacuer k03()HUIIMEHTOB TEIMIIOOTAAYH B TEIIIOOOMEHHBIX alaparax
B CIIydae MX 3aBUCHMOCTH OT TEMIEPATypPHI

MOBEPXHOCTH TEIUIOOOMEHA.

14. OpeGpennbie TpyOuaThie Te1000MeHHUKU. KOHCTpyKINK 1
IpHMEHEeHNE XapaKTepUCTHKH opedpeHus. TexHonorns

opeOpeHust.

15. DddexruBHOCTE OpedbpeHust. DPPEeKTHBHOCTL OpPeOPEHHOI
HOBEpXHOCTH. Pacuer koaduimenTa Teronepenadu ais
OpeOpPEHHBIX TOBEPXHOCTEH.

16. I'mapaBimaecknii pacyeT TEmI000MEHHbIX anmnapaTtoB. OCHOBHBIE
BUJIbl TUIPABINYECKHUX MOTEPh B TEIIIOOOMEHHUKAX.

Ompenenenue TpeOyeMOil MOITHOCTH Ha MPOKAYKY TETUIOHOCHTEIIS.




17. Cnoco0s! yBennueHUs TEIIOBOH HArPY3KH B TEINIOOOMEHHBIX
anmnaparax (opeOpeHue, HHTeHCH(DUKAIHS TEIII000MeHa)

18. PekyrnepaTHBHbIEC TEIIIOOOMEHHHKH EPHOMUECKOTO NSHCTBHUS C
BOJITHBIM M ITApOBEIM ToorpeBoM. OnpeneneHue

BPEMEHH HarpeBa TeIUIOHOCUTEIS.

19. IIpunnun pa6oTs! TetuoBEIX TPYO. Tunsl ¢puruneit. OnpeneneHns
KOJIMYeCTBa IepeJaHHoro Teria. OrpaHnYeHns Ha

paboTy TemnoBsIX TPyO. TemnooOMeHHbIe anmapaTsl Ha TEIIOBBIX
TpyOax.

20. PerenepaTBHBIE TEIUIOOOMEHHBIE anapaTtsl 11X OCHOBHEIE
KoHCTpyKImu. [TpenMymecTBa 1 HEZOCTATKH IO CPABHEHUIO

C peKynepaTuBHBIMU.

21. 3menenue TeMnepaTyp Hacajaku pereHepatopa. Koadduiment
AKKyMyJLUY Hacaaku. TemnepaTypHbIil TUCTEpE3HC.

22. KoabduiueHT Temnnonepenady pereHepaTUBHOIO TeINI00OMEHHHKA.
CpaBrenue TeroBoi a3 dexTuBHOCTH

pereHeparopa U peKyneparopa.

23. H-d quarpaMma BIQXXHOTO BO3IyXa. BH OCHOBHEIX ITPOIIECCOB
obpaboTtku Bo3ayxa B H-d nuarpamme.

24. Buz 0CHOBHBIX IIPOLIECCOB 00PaOOTKM BO3/lyXa B CMECHTEIIBHBIX
teruiooOMeHHuKax B H-d quarpamme.

25. AnmapaTsl BIaXHOTO Bo3ayxa. Mx pacuer npu nomormu

k03 (PUIIMEHTA BIArOBBIAICHHS.

26. CootHo1enue JIptouca u ypaBHeHue Mepkens Vx npumenenue s
pacdera TeII00OMEHHBIX allapaToB BIAXKHOTO

BO31yXa.

27. KoHCTpYKIIMH CMECUTEIIBHBIX TEINI0O0OMEHHHUKOB. TernoBoii u
MaTepHasbHbIH OalaHC CMECHTENBHBIX

TeMI000MEHHHUKOB.

28. IlocnenoBaTenbHOCTH IOCTPOCHUS IIpoliecca 00pabOTKH BO3/1yXa B
CMECHTEITFHBIX TeII000MeHHIKaxX CpemaHsis

Pa3sHOCTh TEMIIEPATYp B CMECHTEIIBHBIX TEIII0O0OMEHHHKAX.

29. TlocnenoBaTenbHOCTh pacyera MOJbIX U HACAI0OUHBIX CKpYOOepoB.
30. Cucrembl 060poTHOTO BofocHabxeHus. VX Ha3HAaYeHne U
KIaccuuKaIms.

31. CpaBHHTeNbHAS XapaKTEPUCTUKA OCHOBHBIX TUIIOB IPAJAUpPEH.

32. KoHCTpyKIMs BEHTUISTOPHOMN IrpaJpHU U annapaTa BO3LYyIIHOTO
oxJTakaeHust BEIOop pacueTHON TeMmIepaTypsl 1

BIIQYKHOCTH aTMOC(EPHOTO BO3yXa.

33. [IpuMeHeHue BBIMAapHBIX YCTAaHOBOK. CXeMbl M KOHCTPYKIIUH
BBIITAPHBIX YCTAHOBOK.

34. IlpuHuUN OelcTBUS BBIIAPHBIX anapaToB. MaTepuanbHbIi 1
TEIJIOBOH OanaHc BBIIAPHON ycTaHOBKH OmpereneHue

KOJIMUECTBA [Tapa Ha BBIMAPKY.

35. Pacnonaraemas ¥ 1oJie3Hasi pa3HOCTh TEMIIEPATYpP B BBINAPHBIX
ycTaHOBKax. THIIBI Aeripeccuii B BRITAPHBIX YCTAHOBKAX,

UX BBIYUCIICHUE.

36. IlocnenoBaTebHOCTH pacyeTa OJIHOKOPITYCHOH BBITAPHOU
YCTaHOBKH.

37. OcobeHHOCTH pacueTa cpeHell pa3sHOCTU TeMIIepaTyp U

K03 hHULIMEHTa TEIIOOTIauH B IPEIOIe KaMepe BBIIIAPHOTO
ammapara.

38. ObnacTu IpIMEHEHHS CYIIUIBHBIX YCTaHOBOK [Ieproab! Cymku
MaTepuanoB PaBHOBECHOE U KPUTHYECKOE

BJIarocoiep KaHue.

39. Kimaccu¢ukanust BIaXXHBIX MaTepPHaAJIOB U MIPUHINIHAIBHBIC CXEMBI
YCTaHOBOK JUIs X CyIIKH CyIIMIbHBIC aTeHTHL.

40. Kuneruka cyniky. MeTosbl pacueTra BpeMEHHU CYIIKH B €€ IEPBOM U
BTOPOM ITEPHOAX.

41. MarepualbHblil KOHBEKTUBHOU CYHIMIBHON YCTAHOBKH
Cocrapnsiomye TeIoBoro d6asanca CylmMabHONH YCTaHOBKH.
TeopeTnueckas CynmiKa.

42. IpuHnun paboTs! TemIoBHX TpyO. Tunsl durwneit OnpenencHns
KOJIMUeCTBa MepeJaHHoro Tera OTpaHIYeHUs Ha

paboTy TEIIOBBIX TPYO.

43. TIporiecchl MeperoHk U pektudukanuu. x npumenenue. Otiuane
MPOIIECCOB BBITAPKH U ITEPETOHKI

44. Tunel cMecel KUJIKUX KOMIIOHEHTOB. 3akoH Payrst.




45. lnarpaMMbl pacTBOPOB XKHUIKUX cMeceil.(P-x, t-x,y, X-y-
nuarpammsl ). IX mocTpoeHue u Ha3HaYeHue
46. Ilpocras, HepepbIBHAsI © MHOTOKpaTHAs Meperonka Cxembl
YCTaHOBOK M N300paKeHHE MPOIIECCOB B t-X.y AHarpamme.
47. Cxema 1 NpUHIMII pabOThl PEKTU(DUKAIMOHHON YCTaHOBKY.
MarepuaibHBIi OaaHC peKTU(HHKAOHHON YCTaHOBKH.
48. ®nermoBoe uncino. MuanMansHoe ¢aermoBoe uncio. OnpeneneHne
qrcia TapenoK B peKTH(PUKAITUOHHBIX KOJIOHHAX.
5.2. Ilepevens padoT, BbINoIHsIeMbIX N0 AucuumnHe (KypcoBas padora, KypcoBoii npoexr, PI'P, Pedepat, JIP, IIP u 1.11.)
Kon HasBanue Tposepsembie
WHIAKATOPBI Copnep:xaHue pabOTHI
padoTsI padoThI N
KOMIIETEeHIINH
P1 Kypcogoii mpoekr [MK-1-Y 1;I1K-3- Tun anmapaTa 1 UCXOJHBIC TTApaMETPHI BBIJAIOTCS MPEIo/1aBaTeieM
"TemoBoit V1;0IK-3-Y1;0IIK |unauBuayasbHO 110 BapUaHTaM.
TUPaBIMYECKUN -3-y2 PacyerHO-nOSICHUTENBHAS 3alIUCKA KyPCOBOTO IIPOEKTA JOJDKHA
pacuer coJlepXKaTh:
TEII000MEHHOTO TUTynbHBIN TUCT
anmapara" 3ajaHue Ha KypCOBOU IIPOEKT
Copeprxanue
Bgenenne
Teoperudeckas yacThb (onucanue QyHKIUI BEIOPAHHOTO arperara, ero
CpaBHUTENbHAS XapaKTEPUCTUKA C aHATIOTHYHBIMH
00BEKTaMu)
[MpakTHdeckas 9acTh (pacyeT TEIIOOOMEHHOO amIapaTa)
3aKro4eHue
CIuUCOK UCTIOIb30BaHHBIX HCTOYHUKOB
[Ipunoxenns
P2 JlabopaTopHas [IK-1-B1;IIK-3- OcymiecTBIsIeTCSl O3HAKOMIIEHHE ¢ KOHCTPYKIIUEH ¥ IIPUHITUIIOM
pabora Nel B1;0I0K-3-BI;IIK-1 | paGoTsl 1 pacueTa KOXKyXOTPyOHOTO TEINIOOOMEHHHKA B ITPHUIOKCHIH B
"UccmemoBanue -B2 OHJIAH-pEeXUME
paboThI
pekymeparopa u
KOXyXOTPYOHOTO
TEI000MeHHHUKA"
P3 JlaGopatopHas [TK-1-B1;IIK-3- HccnenoBanue miacTUHYATOTO TEINIOOOMEHHOTO armapara
paboTa Ne2. B1;0IIK-3-B1;IIK-1
HccnenoBanue -B2
paboTs
IUTaCTUHYATOT0
TEIUI00OMEHHUKA

5.3. OueHo4Hble MaTepuabl, HCIOJIb3yeMble IS IK3aMeHa (onucaHue OWJIeToB, TECTOB M T.II.)

DopMoit MPOMEKYTOUHOM aTTECTAIMH TI0 JUCIUILINHE SBIISETCS dK3aMeH. Hrke npecraniieH oOpasern Ouiera s Sk3aMeHa,
MPOBOJIUMOTO B IUCBMEHHOU (hopMe.

MuHHUCTEPCTBO HAYKH U BhIciIero oopasosanus Poccuiickoit deneparmmn

®denepalibHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00pa30BaTelIbHOE YUPEKICHHE

BBICIIIETO 00pa30BaHUS

«HanuoHanbHbIN Hccnen0BaTeNbCKUM TEXHOJIOTMYECKUN YHUBEPCUTET

«MUCuC»

HoBotponuxuii pumman

Kadenpa 31meKkTpoIHEepreTHKH 1 AICKTPOTEXHUKH

BUJIET Ne 0

Jucunmumza: «TemnomaccooOMeHHOE 000pyI0BaHUE IPEATPUSITHID
Hampasnenue: 13.03.01

®dopma 00ydeHHs: 3a09HASL

dopma NpoBeIeHNs IK3aMEHA: IUCbMEHHAs

1. HpHMeHeHHﬂ )5 Knaccmbm(aum{ TCHJ'[OO6M€HHI)IX anmapaTtoB.
2. OnpenenuTs CTENEHb OpeOPEHUs IO TEOMETPUH pedep.

JlucTaHIIMOHHO 9K3aMEH MOYKET IPOBOAMTHCS B AJIEKTPOHHOM Kypce. JK3aMeHalnOHHbIN TecT coaepxut 30 3amanuii. Ha pernenne
orBoaurcs 30 MuHyT. PaszpeleHHble ONBITKY - OJHA.

OO6pa3zen 3agannii 17151 SK3aMeHa, MPOBOANMOTO AUCTAHIIMOHHO B AnekTpoHHOM Kypee (ITK-3-31,V1,B1; YK-1-31,Y1,B1; YK-3-
31,Y1,B1):

1. [Ipu KUTICHUH >KUJKOCTH Ha MOBEPXHOCTH TBEPJOTO Tela HanboJiee MHTCHCUBHBIN POCT 3HAYeHUH Koddduimenra




TEMIOOTAAYH HaOII0MaeTCs B 00JIaCTH:

NSO ooOoo

€CTECTBEHHON KOHBEKLIH

KPUTHYECKOW TOYKH

IUICHOYHOTO PeXHUMa

ITy3bIPHKOBOTO PEXHMa

B kpurtepuanbHOM ypaBHEHHH KOHBEKTHBHOTO TEILIOOOMEHaA Ul TypOYJIEHTHOTO Teue-HUs KUAKOCTH B TpyOax, B

OTJIMYUEC OT YPABHCHUSA U1 TAMUHAPHOTO TEYCHU, OTCYTCTBYCT:

L“ooooProoooRoooo

Kkpurepuii PeiiHonbaca

kputepuit [lpanarns

kputepuil Hyccenbra

kputepuii I'pacroga

Pacuer KOHBEKTUBHOTO TEMIOOOMEHa B 3aMKHYTOM IPOCTPAaHCTBE MPOU3BOIAT C MOMOIIBIO:
5KBUBAJIEHTHOTO KO3((UIMEHTA TEIIO0TAAYH

SKBHBAJICHTHOTO KO3 (HUIMEeHTa TEeIIONpOBOIHOCTH

9KBHUBAJICHTHOTO KOd(duImenTa remnonepesadn

SKBUBAJIEHTHOTO KO3((HUIMEHTa TeMIIepaTypOIpPOBOJHOCTH

B xpuTeprnansHOM ypaBHEHHH KOHBEKTHBHOTO TerutooOMeHa oTHomeHue (Prk/Prcr)0,25 yaurtsBaer:
cBOOOIHYIO KOHBEKIIUIO

HalpasJeHHe TEIUIOBOTO MOTOKa

MOMPaBKy Ha Ha4albHBINA y4acTOK

¢bm3uYecKie CBOHCTBA KHUIKOCTH

IIpu ucnonb30BaHUK KPUTEPUANILHBIX ypaBHEHMH, moiydeHHbIX B. I1. McaueHko ans pacuera KOHBEKTUBHOIO

TermooﬁMeHa B Iy4Kax TPyO, 3a ONPECISIOUINI pa3Mep IPHHUMAIOT:

ScCOoggegooNogooSssooog

JUTHHY TPYOBI;

HapYXHBIH THaMeTp TPYyOBI

BHYTPEHHHHI AuaMeTp TPYOsl

SKBUBAJIEHTHBIH AUaMETp MEXTPYOHOTO HPOCTPAHCTBA

CymecTByIOT ciemyromue HU3NIecKd JEMEHTAPHBIE CIIOCOOB! MEPefadl TEIUIOTHI:

KOHBEKLIUS

TEMJIONPOBOAHOCTD

JYYUCTHIH TEIUI00OMEH, KOHBEKIIHS, TEIUIONPOBOIHOCTE

TemnepaTtypHoe mose — 3To:

COBOKYITHOCTb 3HAU€HMI TeMIlepaTyp BO BCEX TOYKAX pacCMaTpPHBAEMOTO TeNa B JAaH-HBIE MOMEHT BpEMEHU
COBOKYIHOCTb 3HAUEHMI TEMIIEpaTyp BO HadaJlbHBIX TOYKAX PACCMATPUBAEMOTO TENa B JaHHBIH MOMEHT BPEMEHH
COBOKYITHOCTb 3HaU€HWH TEMIIEpaTyp BO HAa4aJIbHBIX TOYKAX PACCMAaTPHUBAEMOIO TeNla B Ha4aJIbHBII MOMEHT BPEMEHHU
TemmnepaTypHbll TpaiuE€HT — 3TO BEKTOP, HAIIPABICHHBIN:

M0 BEPTUKAIU K U30TEPMHUYECKON MOBEPXHOCTU B CTOPOHY BO3PACTAHUs TEMIEPATYphl

10 BEPTUKAJIN K U30TEPMHUYCCKON ITOBEPXHOCTH B CTOPOHY YOBIBAaHUS TEMIIEPATYpHI

10 HOpMAaJU K U30TEPMUUYECKOH TOBEPXHOCTU B CTOPOHY BO3PACTAHUS TEMIIEPATYPbI

Iepenaua TemaOTH MPU HETIOCPEACTBEHHOM CONPHKOCHOBEHHHM TN MM BHYTPU TBEPJOTO Tena, 00yCIOBIEHHAS

TCIUIOBBIM ABH)KCHUEM MHUKPOYACTHUI], HA3bIBACTCA:

13.

DEHD;EHDD;DDEEDDH

TEIIONPOBOTHOCTHIO

KOHBEKIIUS

JYYUCTBIA TEIUIOOOMEH

W3oTepmideckne MOBEPXHOCTH:

MIePECEKAIOTCS

3aMBIKalOTCs Ha cels

HE 3aMBIKarOTCs Ha cels

ITpn momepeyHOM OMBIBAaHMH OAWHOYHOTO IIUIMHIpPA HanOOJbIIee 3HaYeHHE Kod((UIIMeHTa TEeII00TIaul HaOIIoaeTcs:
B JI000BOM yacTH (pu 3HaueHuu yrna ¢ = 0)

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

B OOKOBOW yacTH (TpH 3Ha4eHWH yriaa @ = 90)

HE M3MEHSETCs TI0 TIOBEPXHOCTH TP JFOOOM 3HAYCHUH yIiia ¢

IIpu TaMUHAPHOM TEYEHHH JKHIKOCTH B TpyOax KOA(D(HUIMEHT TEIUIOOTAAYM U3MEHSCTCS M0 JUIMHE KaHala P YCIOBUH:
I/d > 50

1/d <50

I/d <50

I/d = 50

[pu mieHOYHOW KOHIICHCAIMH Tapa B CIydac JaMHHAPHOTO JIBIDKCHUS IUICHKH KOHJEH-CaTa TEIUI0O0OMeH

OCYIICCTBIIACTCA ITYTEM:

U
U
O
U

14.

KOHBEKIIMU M TEIUIONPOBOJHOCTU
TEIUIONPOBOIHOCTH

TEIUIOOTIaYU

TeIuIonepeaauu

Ecnu ko3 UIHMeHT TeIo0TAaYM TPEThEro psifa KOPHIOPHOTO Iy4ka TpyO mpuHATh 32 100%, TO K03 duuueHT

TCIUIOOTAA4YU BTOPOI'O psiia 3TOTO ITyYKa COCTAaBUT!

0
U

80%
85%




O 90%

0 95%

15. JIis BO3/MyXa KpUTEpPHATbHOE YPaBHEHUE TPH JIIOOOM YaCTHOM CITydae KOHBEKTHBHOTO TEINIOOOMEHA B CTAIlMOHAPHBIX
YCIIOBUSAX MOXKET OBITH MPEICTABICHO B BUJC:

Nu = f (Fo)

Nu = f (Re)

Nu = f (Gr)

Nu = f (Pr)

Juddysnonnoe uncno Hyccenpra onpenensercs no Gopmyie:

NuD =Bl * D

NuD=v/D

NuD=1/D

NuD =1/ D

Ienpro MOBEPOYHOTO TEIUIOBOTO pacueTa TEINIOOOMEHHHKA SBIISETCS OTIpEIeIeHHe:
IUTOIIAJN TTOBEPXHOCTH TEII000MeHa

ko3 duIMeHTa Termonepeaaun

HaYaJbHBIX TEMIIEPATyp TECIIOHOCUTEIECH

KOHEYHBIX TEMIIEPATyp TETUIOHOCUTENeH

BCEX BBIIICTICPCYHCIICHHBIX TaPAMETPOB

Ion BOASHBIM SKBUBAJICHTOM IMOHUMAIOT MIPOHU3BEACHHE:

W = C*G

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

EHDDHEDEHDD;DDEHSDHDD

B cxeme ycTaHOBKM pereHepaTHUBHBIX IojorpeBaTesniell nmurareabHou Bonabl Ha TOL] mo-gorpeBaTeny HU3KOTO JAaBIICHUS
(ITHJ) paboTatoT nojJ HanopoM KOHJEHCATHOTO HAacOCa, CO3JAIONIEro JaBICHUE BOIHI ...

| 6oiiee 60 kr/cm2

O He BbIme 16 kr/cm2

O 6omee 60 kxr/cm2

| MeHee 6 Kr/cM

20. TpyOHBII ITy40K B IMOJIOTPEBATEISIX CETEBOW BOIBI M3TOTABINBACTCS U3 ...

U MEIu

O KOMITO3UIIHOHHBIX MaTepHaoB

O JIATYHU WIM CTajlu

O KapOIIPOYHOH CTAIU

21. Koaddumment Temnonepenaun k nzmepsiercs B CIEAYIOUINX €AWHUIIAX:

| Br/m2

0 Bt/(M-C)

0 Bt/™m

O Bt/(M-K)

N Bt/(M2-K)

0 Bt/(M2-C)

22. Jns s dexTuBHON PabOTHI TEIUIOBOM M30ISIUN HEOOXOAUMO, YTOOBI KPUTHUCCKUIT THa-MeTp:
O ObUT MEHbIIIE HAPYKHOTO JUaMeTpa U30JIALHU

O OBUT MEHBIIIe BHEIITHETO JAHaMeTpa OTOJICHHOTO TPyOOIpoBoIa

O 05T OOJIBIIE BHYTPEHHETO IUaMeTpa TPyOOoIpoBoaa

O ObLT OOJIbIIIE BHEITHETO JHaMeTpa OroJIEHHOTO TpyOOnpoBoa

23. Tennon30IAMOHHBIMI CUYMTAIOTCS T€ MaTEpHalIbl, KOA((OUIMEHT TEMIONPOBOAHOCTH KOTOPBIX
O A > 0,2 Br/(m-C)

| A > 0,2 Br/(m-C)

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

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

24. Jlune#HBIN K03 GUINEHT TeIIonepesadn — 3TO:

O KOJIMUECTBO TEIUIOTHI, IPOXOAIEH uepe3 eANHUIly TTOBEPXHOCTH CTEHKU B €AMHMILY BPe-MEHHU OT ropsdero K
XOJIOZAHOMY TEIJIOHOCUTEINIO IIPH Pa3HOCTH TEMIIEPATYP MEXKTYy HUMH B OIUH Ipayc

O TEIUIOBOH TOTOK, IPOXOAAIINI Yepe3 OIWH KBAAPATHBIN METP MOBEPXHOCTH IPH PAa3sHOCTH TEMIIEPATYp MEXIY
MOBEPXHOCTBIO TeJA U OKPYKAKOUIEeH Cpeloi B OJUH rpaayc

O KOJIMUECTBO TEILIOTHI, IPOXOIAIEH uepe3 OfUH METp JIMHBI TPYObl B €IMHUILy BPEMEHH OT rOpsYero TEIIOHOCUTENS K

XOJIOZHOMY IIPH Pa3HOCTH TEMIIEPATyp MEXYy HUMHU B OJIUH Ipajyc
KOJIMYECTBO TEIIOTHI, MIPOXOIAILEE B €IUHHUIY BPEMEHHU 4Y€pe3 €AUHUILY IOBEPXHOCTH

Jlns nHTeHCH(HUKAUK Tpoliecca TemIonepeaayd OCYyIIECTBIAIOT CIEAYIONe MEPOIpPU-STHUsL:
YBEJIMUUBAIOT TEMIEPATYPHBIA HAMOP MEXKIY TEIUIOHOCHTEISIMU

MIPUMEHSIOT TPYOBI ¢ opedpeHneM

YBEIMYHUBAIOT TONIIUHY TEILIOBOM HU30JIALUU

HNPUMEHSIOT MaTepuajbl C BBICOKMMH KO3((GHIEHTaMU TeIIONPOBOIHOCTH

YMEHBIIAT MaKCHUMaJIbHOE TEPMHUUECKOE COIIPOTHUBIICHHUE

BCE BBIIICIEPEUUCICHHBIE MEPOIPUATHS

Pabounii nuana3zoH cpeHeTeMIepaTypHBIX MPOLIECCOB U YCTAHOBOK COCTABIISET ...

g[j!ﬁl[jm.{\h’[




1o 200 °C

ot 150 mo 700 °C

cseire 200 °C

mmxe 300 °C

B perenepaTuBHBIX MOAOIrpeBaTENAX NUTATEIBHONW BOJbI HU3Koro nasneHus I[THJI naBnenue rpetomiero mapa
MPUHUMAETCS, KaK PaBUIIO, C TAKMM pacdyEéTOM, YTOOBI TEMITEPATypa €ro HACHIIICHHs TPEBbIIIaia TEMIICPATypy BOIBI Ha BBIXOJC Ha

BEIDD

O 20 — 40 °C

0 5-10°C

O 30 - 50 °C

O 40 — 60 °C

28. ITpu oxnaxxaeHUN HEOTPAaHUYIEHHOH IUIACTUHBI B YCIOBHUSIX HECTAI[HOHAPHOTO PEKHMa HEOOXOJMMO OIpPEeNeNUTh

BCIIOMOTATEIBHYIO IEPEMEHHYIO |1, KOTOPAasi CBSA3aHa C MEePUOHICCKON (QYHKITHEH:

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

TennoBoit MOTOK, MPOXOASIINHA Yepe3 TPEXCIOWHYIO TIOCKYIO CTEHKY, Oyaer:
OJIMHAKOBO ISt 1-TO cios

OIUHAKOBO 2-TO CIIOS

OJIMHAKOBO 2-TO U 3-TO CJIOS

OJUHAKOBO I 1-T0, 2-r0 U 3-r0 ClIOEB

TeroBoil MPOBOJUMOCTBIO CTEHKH Ha3bIBACTCS:

OTHOIICHHE KOA(PGHUIMEHTa TETUIONPOBOTHOCTH CTEHKH K €€ TOJIINHE
OTHONICHHE TOJIIUHBI K KO3()(OUIMEHTY TEIIONPOBOIHOCTH CTEHKU
mpousBeeHre Kod(duimenTa TermIonpoOBOHOCTH CTEHKH M TOJIIHUHBI

(%) N
EIEI.ODHDEI.\OHEIDI

5.4. MeToauka olleHKH 0CBOeHHs JUCHMILUINHBI (MoayJs, npakTuku. HAP)

O1eHKa pe3yNbTaToOB 3alIUThl KypCOBOTO NMIPOEKTA OCYLIECTBISAETCS M0 OaTBbHON CHCTEME («OTIUYHOY, KXOPOILOY,
«yIOBIIETBOPUTEIBHOY, HEYIOBIETBOPUTENBHOY). KypcOBOH IMPOEKT CUNTAETCS BBINOIHEHHBIM YCHELIHO, ECIIH IPH €T0
OIIEHWBAHMH TTOJTyUeHA OIICHKA HE HIDKE «YOBICTBOPUTEIHHOY.

[Ipu noBeneHNM 3aIUTHI B JOPME YCTHOTO ONIPOCA KPUTEPUSMH OLICHKHU SIBIISIOTCS:

«OTnu4HO»: Pabora cotep>KUT rpaMOTHO M3JI0KEHHYIO pPacueTHyI0 0a3y, XapaKTepH3yeTcsi OTCYTCTBHEM OLIMOOK B
pacderax, JJOTHYHBIM U ITOCIIEI0BATEIEHBIM H3JI0KEHHEM MaTepHaia B MOsICHUTENbHOH JacTu. [1py 3amuTe paboTH CTYIeHT
MOKa3bIBaeT TIIyOOKHE 3HAHUS BOIIPOCOB TEMBI; CBOOOTHO ONEPHUPYET PACICTHBIMU JJAaHHBIMHE; JIETKO OTBEYACT HA IIOCTABJICHHEIE
BOTIPOCBHI.

«Xopouioy: Pabora cozep>KUT rpaMOTHO M3JI0KEHHYIO pPacueTHyI0 0a3y, XapaKTepH3yeTcsi OTCYTCTBHEM OLINOOK B
pacderax, JJOTHYHBIM U ITOCIIeI0BATENbHBIM N3JI0KEHHEM MaTepHaia B MOsICHUTENbHOH gacTu. [1py 3amuTe paboTHI CTYIeHT
MOKa3bIBaeT 3HAHUS BOIIPOCOB TEMBI; 0€3 0COOBIX 3aTPyJHEHUIT OTBEYaeT Ha MOCTABICHHBIE BOIIPOCHI.

«Y IOBIETBOPUTENBHOY: Pabora conepkuT pacueTHyto 0a3y, XapakTepU3yeTcsi HaIWYHUEM OT/ENbHBIX OLIMOOK B pacyerax.
ITpu 3ammTe CTYICHT MPOSBISLET HEYBEPEHHOCTD, IIOKA3hIBACT Cl1aboe 3HAHNE BOIIPOCOB TEMEBI, HE 1aeT IOJIHOTO,
apryMEHTHPOBAHHOTO OTBETA HA 3a/IJaHHBIC BOIIPOCHL.

«HeynoBi1eTBOPUTETBHON: PaboTa He colepKUT pacueTHyro 0a3y, He OTBe4aeT TPEeOOBAaHHAM, U3JIOKEHHBIM B METOJHUYECKUX
yKa3aHHAX, IMEeT 3HaUNTENbHbIE OIIMOKY B pacyeTax. [Ipy 3amuTe cTyIeHT 3aTpyJHSACTCSI OTBEYATh Ha TIOCTaBICHHBIC BOIIPOCHI 11O
TeMe, He 3HaeT TEOPHH BOIPOCa, IIPH OTBETE JOIYCKAET CYIIECTBEHHbIEC OIINOKH.

OreHKa pe3yNnbTaToOB YK3aMeHa OCYIIECTBIISCTCSA 10 OaTbHOM CHCTEME (KOTIMYHOY, «XOPOIIO», «YAOBIETBOPUTEIHHOY,
«HEYJIOBIETBOPUTENBHOY). DK3aMeH CUUTAETCs MPOHIEHHBIM YCIIEIHO, €CIIU IIPU €ro MPOBEJEHUH OTydeHa OLIEHKa He HUXKe
«YIOBJIETBOPUTEIHHOY.

[Ipu moBeneHNM 3k3aMeHa B NICEMEHHOH (hopMe KPUTEPUSMH OLCHKHU SIBIISTFOTCS

«OTanyHO»: Bce Bompochk! Ounera U3n0XKeHbl MOJHO (B paMKaxX MPOTrpaMMBbl Kypca WM JIEKIMOHHOTO Kypca) M TOYHO.
CrHocoOHOCTh CaMOCTOSITENBEHO MBICIHTB, SICHO M TIOCIEA0BATENEHO H3JIaraTh CoJiep>KaHie OTBETa, yMeHHe 0000maTh MaTepuai,
JIeTIaTh BEIBOAKL. [IpaBHiIbHBIC OTBETHI HA JOMOJIHUTEIBHEIE (IIPOBEPOYHEIE) BOIIPOCH! B paMKax Omiera. [TongpoOHoe n3nokenne
OCHOBHBIX I10JIOJKEHUI OTBeTa B JIUCTE YyCTHOTO ompoca.

«Xopo1oy: Bce BOmpoCH! B L1€JIOM PAaCcKPBITHI, HO U3JIOKEHbI HEOCTATOYHO MOJHO (He MeHee, 4yeM Ha 80 — 90 %), nubo B
OTBETE CO/ICPKATCS HETOYHOCTH (B IMEHAX, XPOHOJIOTHH, B HA3BaHUH TEPMUHA TIPH MOHUMAaHWH €T0 CyTH U T.A.). Hanmane
JOCTaTOYHO MOAPOOHBIX 3amuced B JIncTe ycTHOTO ompoca.

«Y IOBIETBOPUTEILHOY H3noxxeHne kaxjaoro Bompoca B He MeHee, 4eM Ha 60 %, rpyOble OLIMOKH B MEPUOAU3ALMSX,
KJIaccU(uKaIuaxX, TPAKTOBKE OCHOBHBIX IOHATHII U T.J. He3HaHME 0HOTO 13 BOIPOCOB MOXET OBITH KOMIICHCHPOBAHO JPYTHM
BOIIPOCOM (Ha YCMOTpPEHHE TIPEToaBaTellsl) IIPH COOTBETCTBYIOMIEeH 3ammcH B JIucre ycTHOTO ompoca. HemocnenoBarensHoe
U3JI0KEHUE MaTepuala, HEyMEeHHE eNIaTh BBIBOIBI.

«HeynoBineTBOpUTETBHON: OrtcyrctBue 3ammceil B Jlucte ycTHOrO ompoca, 0TKa3 OT OTBETa, MNOJAMEHa OJHOro BOIpoca
JpYTuM, HATHYHE mapraikd. V3inokeHne BopocoB MeHee, 9eM Ha 60 %. HesHaHNe OCHOBHBIX NOHATHI U TIOJIOKCHUH TEMBI.
HecmocoGHOCTH CBSI3HO M3T0XKUTH MaTepual.

[Ipu noBeneHNH 3K3aMeHa B AUCTAHIIMOHHO KPUTEPUAMH OLIEHKHU SBIISIOTCS:

«OTnu4HO»: [Monyuenune 6osee 90 % GamIOB MO TECTy NMPH BBHIIOJHEHUH TECTA 332 PEITIAMEHTHPOBAHHOE BPEMs
«Xopormo»: [Momydaenne ot 75 mo 90 % OGaJIOB MO TECTY MPH BHIMOJHEHHN TECTA 32 PETJIAMEHTHPOBAHHOE BpEMs

«Y IOBIETBOPUTEIBLHOY Ionyuenue ot 50 7o 75 % OannoB 1O TECTY IPU BHINOJHEHHH TECTA 3a PEITTAMEHTHPOBAHHOE




6. YHEBHO-METOJJUYECKOE U THO®OPMALIMOHHOE OBECIIEYEHUE

6.1. Pexomenayemas iureparypa

6.1.1. OcHoBHas JIMTEpaTypa

ABTOpLI, COCTaBUTCIIN

3arnasue

Bubauoreka

W3narenbcTBO, TOM, 371. aapec

JI1.1 | O.H. bproxanos, C.H. |TemnomaccooOmen: YueOHUK M.: UHOPA-M, 2013,
[IeBuenko
JI1.2 |non. pen. M.T. TermnoTexHuKa: Y4eOHHK M.: U1 "Axagemus", 2013,
ITarpoBa
6.1.2. JlonosiHuTEIBHAS JIUTEPATYpPa
ABTOpBI, COCTaBUTEIHN 3arnaBue Bubanoreka W3narenscTBO, TOA, 311. azipec
JI2.1 |Ilox TemnorexHuka: Y4eOHHK M.: Bercu. ik, 1999,
pen.B.H.JIlykanuna
JI2.2 |T.H.Anekcees OO01as TEIMIOTEXHNUKA: M.: Brrcir.mk., 1980,
Yueb.nmocobue
JI2.3 | Tenerun A.C. TemnomacconepeHoc: Y4eOHuK M.: Meramnyprus, 1995,
JUTSL BY30B
JI2.4 | Buaun 10.B. Teopernueckue OCHOBBI Kpacnosipck : COYVY, 2015,
TEIUIOTCXHHUKH: http://biblioclub.ru/index.php?
TEIIOMaccoOOMEH : yueOHOe page=book&id=497752
nocobue
6.1.3. MeTronuueckue pa3padoTku
ABTOpBI, COCTaBHUTEIN 3arnaBue bubmoreka UznarenbcTBO, TOA, 311. aapec
JI3.1 |C.C. Bepman Pacuer TermiooOMeHHBIX , 1962, http://biblioclub.ru/index.php?
anmaparoB page=book&id=220685
JI3.2 [Canoma T. 1O. Ileperonnsle u Cankr-IlerepOypr: Cankt-
peKTH(UKAMOHHBIE [erepOyprckuii rocy1apCTBEHHBIH
YCTaHOBKH: MeToin4yecKue arpapubiii yausepcutet (CIIOI'AY), 2016,
yKa3aHUs https://biblioclub.ru/index.php?
page=book red&id=445956
6.2. IlepeyeHs pecypcoB HH(POPMANHOHHO-TeJIEKOMMYHHKANHOHHOH ceTH « AHTEpHET»
31 | KubepJlenuka www.cyberleninka.ru
72 |H® HUTY MUCuC www.nf.misis.ru
33 | Poccuiickas HaydHas aMeKTpoHHAs OHONIHOTEKA www.elibrary.ru
D4 | TemmomaccooOMeHHOE 000PYIOBaHUE IPEATIPUITAN https://Ims.misis.ru/
6.3 Ilepeuens MporpaMMHOro odecneyeHus
1.1 | 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
I1.6 | Microsoft Office 2010 Russian Academic OPEN 1 License No Level
I1.7 |Micro-Cap 10 Evaluation
I1.8 | bpaysep Google Chrome
1.9 Microsoft Teams
I1.10 |Zoom
I1.11 |Bpayzep Yandex
6.4. IlepeyeHb MHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM U NPodecCHOHAILHBIX 023 JaHHBIX
N.1 |https://new.fips.ru/ - deaepanbHBIil HHCTHTYT MPOMBIIIICHHONW COOCTBEHHOCTH
.2 |http://window.edu.ru - UndopmarmonHas cucrema « EnuHoe OkHO JocTyna kK 00pa3oBaTeNbHBIM pecypcam»

8. METOJJUYECKHUE YKA3ZAHUA J1JI51 OBYYAIOIIUXCA

B TIPONCCCEC NBYYCHUA NUCITUTIIINHBI BBIACIIAIOT ABa BHUJIa CaMOCTOSATCIIHbHOMN pa6OTBIZ - AyAUTOpHAasA, - BHCAyAUTOpHAaA. AyI[I/ITOPHa}I




caMocTosTeNbHas paboTa Mo JUCHUIIIMHE BRIMOTHACTCSA Ha YUeOHBIX 3aHATHAX MOJ] PYKOBOJCTBOM IIpernogaBatels. BHeaynuTopHas
CaMOCTOsITeNIbHAs paboTa - IaHupyemas yueOHast pabora 00yJaromuMcesl, BBINOJIHAEMast BO BHEAYAUTOPHOE BPEMSI 10 3aJaHHIO U
IPH METOANYECKOM PYKOBOJICTBE MPETIOABATENs, HO O€3 €ro HEMOCPeACTBEHHOTO ydacTus. CaMocTosITeNnbHas paboTa, He
IpeIyCMOTPEHHAs IPOrpaMMON yueOHO JUCIUIIINHBI, PACKPHIBAIOIICH M KOHKPETU3UPYIOILIEH ee CoJIeprkaHne, OCYIIECTBIICTCS
o0yJarommmMcs THULHATHBHO, C 1IEbI0 pean3alui cOOCTBEHHBIX YU€OHBIX H HAy4YHBIX HHTepecoB. /s 6onee 2 eKTUBHOTO
BBITIOJIHEHHS CAMOCTOSITENILHOM pabOoTHI 110 AUCIUIUIMHE MPETIOJaBaTellb PEKOMEH/IYET HCTOUHUKH I pabOThI, XapaKTepH3yeT
Han0oJjee palroOHAIBHYIO METOAUKY CAMOCTOSITENIBHON PabOTHI, IEMOHCTPUPYET PAHEE BBIMOIHEHHbIE 00YJarOUMHUCS PaOOTHI 1 T.
1. Bunel 3apanuit 14 BHEAyTUTOPHON CaMOCTOSTENbHON pabOThL, UX COAEPIKaHHE U XapaKTep MOTYT UMETh BAPUATHBHBIN U

I depeHIMPOBaHHbINA XapakTep, YIUTHIBATh HHANBHIYaIbHbIE 0cOOCHHOCTH oOyuatomerocst. CamocrosTenbHas paboTa MOXeT
OCYIIECTBIATHCS HHINBHIAYAIBHO HITH IPYIIIAMH CTyAEHTOB online (paboTa B 3IeKTPOHHOH HHPOPMAIIMOHHO-00pa30BaTEIHHON
cpene HUTY «MUCuC» (3MOC), 9acTpio KOTOPOH HEMOCPEICTBEHHO MTPEAHA3HAYEHHOH ISl OCYIIECTBICHUS 00pPa30BaTEIBHOTO
npoliecca siBisieTcs JIeKTPOHHBIN 00pa3oBarenbHblil pecypc LMS Canvas.) 1 Ha 3aHATUSAX B 3aBUCUMOCTH OT 1IeNH, 00bema,
KOHKPETHOI TEMaTHUKH CaMOCTOSATENBEHOM paboThl, ypOBHS CIOXKHOCTH. BO3MOKHO IpOBe/IeHIE CHHXPOHHON paboThI CO
CTyIeHTaMH ¢ uctoib3oBanreM Microsoft Teams wimm Zoom. KoHTpob pe3ynbTaToB BHEAYAUTOPHOH CAMOCTOATEILHOM paboTHI
OCYIIECTBIsIETCA B IIpeenax BpeMeHH, OTBEJEHHOTO Ha 00s3aTeIbHbIe yIeOHbIe 3aHATHA 0 JUCLUIIINHE Ha MPAaKTHYECKUX ,
1a60PaTOPHBIX 3aHATHAX.




