HokymerT Mg P ReTH PTG ARV 1 BBICILIETO OBPA3OBAHUS POCCUICKOI ®EIEPALIUN

NHdopmaums 0 BAaAenbLe:

®K1O: Kotosa Jlapnca AHatonbeBHa
[HomkHocTb: OupekTop Gpunmana
Nara nonnncanms: 18 MEiepAsFEHDe rocyrapcrBeHHOe ABTOHOMHOE 00pa3oBaTe/ibHOE YUpesKIeHue

YHMKaNbHbIA NPOrPaMMHbIi KNHoY: BBICIIEr0 00pa30BaAHMS
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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:

CaMOCTOATENFHO yCTaHABIMBACMBIN 00pa30BaTENbHBII CTAHAAPT BBICIIETO 00pa30BaHus - OakanaBpuat denepanbHOE
TOCyIapCTBEHHOE aBTOHOMHOE 00pa3oBaTeNbHOE YUpEXKISHNE BBICIIEro 00pa3oBanus « HanmoHanbHbIN ncclieoBaTebCKui
texHonoruveckui yausepcurer «MUCHCy no nanpasnenuto noarotosku 13.03.01 TernosHepreTuka U TEIIOTEXHUKA (MPUKaA3 OT
05.03.2020 . Ne 95 0.8.)

CocrapiicHa Ha OCHOBaHHH y‘I€6HOFO IjraHa:

13.03.01 TerutosHepreTuka u TemwioTexHuka , 13.03.01 22 TemnosHepretuka u temotexuuka [IplITD 3aou.plx [IpombinuieHHAsS
TEIUIO3HEPIeTUKa, yTBEPKIeHHOT0 YueHbIM coBeToM OPT'TAOY BO HUTY "MUCuC" B cocrase coorsercrByrouieid OIIOII BO
30.11.2021, mporoxomn Ne 35

YrBepxnena B coctase OIIOIT BO:

13.03.01 TennosHepreTuka 1 TEIUIOTEXHUKA , [IpOMBIIIUIEHHAs TENJIOHEPreTUKA, YTBEpKACHHON YueHbIM coBeToM PT'TAOY BO
HUTY "MUCuC" 30.11.2021, mpotoxomn Ne 35

Pabouas nmporpamma oo0peHa Ha 3aceJaHun

Kadenpa snexrposnepreruxu u djiekrporexuuku (Hosorponukmii ¢pusiman)

ITpoTtoxon ot 09.06.2022 r., Ne6

PykoBoguTens nonpaseneHus AOLUEHT, 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 npenBaIImTe.uLHoﬁ 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 | YueOHas nmpakTHKa MO IOJyIEHHUIO TIEPBUYHBIX TPO(ECCHOHANBHBIX YMEHUIT

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 |DnexrpocHabxeHHE U 000PYIOBaHNE MPOMBIIUICHHBIX TPEAIPHATHI

2.2.6 | DHeproaynuT Ha MPOMBIIUICHHBIX MPEATPUATHIX

2.2.7 | OHeprocOepexeHHE B TEMIOIHEPIETUKE U TEIUIOTEXHOJIOTHH

3. PE3YJIbTATBI OBYYEHMUSI 1O JUCIUIIVIMHE, COOTHECEHHBIE C ®OPMUPYEMbBIMHA
KOMIIETEHIIUSIMH

IIK-3: CnocodeH 3KCIIyaTHPOBATh 00bEeKThI NPO()eCCHOHAJILHOM e TeIbHOCTH, B TOM YHCJIe TEIJIOBbIE KOTJIbI Ha
TBEPAOM, :KHIKOM H ra3000pa3HoM TOILIMBE; TPYOONPOBOJbI U TeIIOBbIE CETH, 4 TAKIKe TeNJIOMeXaHu4Yeckoe 000pyioBaHue
TeIUIOBBIX CTAHIMI

3HaTh:

IIK-3-31 meTonuKy MpOBEACHUSI PAcYeTOB IO OMPEAETICHUIO TapaMeTPOB TEIIOMAacCOOOMEHHOTO 000pYAOBaHUS U
HPOEKTUPOBAHUS TEXHOJIOTHYECKOTO 000pYyI0BaHUS

IIK-1: Cnocoben NPOCKTHUPOBATH H KOHCTPYUPOBATH KOTECJIbHBbIC, HECHTPAJBbHBIC TCIJIOBbIC U MaJIbI€ TCIJIONECHTPAJIH, a
TaK>XKe TEeNJI0BbIC CETH ¢ UCNTOJIB30BAHUEM Hl/l(l)pOBLIX TEXHOJIOT U

3HaTh:

ITK-1-31 MeToauKy MPOEKTUPOBAHUS TEIUIOMACCOOOMEHHOTO 000PYIOBaHHS IPEAIPHATHI U TEIIOBBIX AJICKTPOCTAHIN

IIK-3: Cnioco6eH IKCIIYyaTHPOBATH 00beKThHI MPO(ecCHOHATbHOI 1eITeJIbHOCTH, B TOM YHCJ/Ie TeMJIOBbIe KOTJIbI HA
TBEPAOM, KUJAKOM H ra3000pa3HOM TOILIMBeE; TPYOONPOBOIbI U TEIUIOBBIE CETH, 2 TAKIKE TeMIOMeXaHHYecKoe 000py10BaHne
TeMIOBbIX CTAHIMI

3HaThb:

[IK-3-32 xnaccuuKaruro TeII000MEHHBIX alllapaToB, ypaBHEHUS TEIIOBOTO OalaHca 1 TeIUIonepeiadn

OIIK-3: Cnoco0eH OCyHIE€CTBJIATH MOAC/IUPOBAHUE, AHAJINU3 U IKCIIEPUMEHTHI B LEJIAX ITPOBEACHUA A€TAJTBLHOIO
HCCJICAOBaAHMSA MJIA PEeIICHUd 3aa1 B Hqu)eCCI/lOHaJI])HOﬁ 06.]IaCTl/l, HCIMOJb30BATh METOAbI aHAJIU3a U MOACJIUPOBAHUA
JIEKTPHUYECKHUX nenei u AICEKTPUYECKUX MAITUH

3HaTh:

OIIK-3-31 meTompl cO0Opa 1 aHAIM3a UCXOJHBIX TAHHBIX JIJISl IPOCKTUPOBAHUS 3JIEMEHTOB 000PYI0OBaHUS M TEXHOJIOTHYECKUX
MPOIIECCOB TEIIOMAacCOOOMEHa




IIK-3: CnocodeH 3KCIIyaTHPOBATh 00bEeKThI NPO()eCCHOHAJIBLHOM e TeIbHOCTH, B TOM YHCJIe TEIJIOBbIE KOTJIbI Ha
TBEPAOM, *KHIKOM H ra3000pa3HoM TOILIMBe; TPYOONPOBOJbI U TeIIOBbIE CETH, 4 TAKIKe TeNJIOMeXaHu4Yeckoe 000pyioBaHue
TeIUIOBBIX CTAHIMI

YMmerb:

TIK-3-VY1 ananu3upoBaTh HHPOPMALIUIO O HOBBIX THIIAX U KOHCTPYKIUSIX TEMIOMAacCOOOMEHHOT0 000pyJOBaHUS, IPHHLIUIIAX HUX
JeHCTBHSA, METOJIaX MX pacuera U MPOEKTUPOBAHMS.

IIK-1: Cnocoben NMPOCKTHPOBATH H KOHCTPYUPOBATH KOTECJIbHBbIC, HEHTPAJBbHBIC TCIJIOBbIC U MaJIbI€ TCIIJIONECHTPAJIH, a
TaK>XKe TeNJI0BbIC CETH ¢ HCITOJIB30BAHUEM Hl/l(l)pOBLIX TEeXHOJIOT U

YMmerb:

ITK-1-Y1 npuMeHsATh COBPEMEHHBIC PACUYETHBIC IPOTPAMMEI ITPU MPOSKTUPOBAHUH TEIIOMACCOOOMEHHOTO 000pYI0BaHHS
MPEANPHUSITHI ¥ TETUTOBBIX AJICKTPOCTAHITHIA

OIIK-3: CriocodeH oCylecTBISITh MOJIETHPOBAHNE, AHAIU3 M IKCIIEPUMEHTHI B IeJIAX MPOBEIEHHS 1€TAJIBHOT0
HCCJICI0BAHMA VISl pEelIeHus 3a1a4 B HpO(l)CCCI/IOHaJIbHOﬁ Oﬁ.l'laCTl/l, HCIOJb30BATH METO/AbI aHAJIU3a U MOACTUPOBAHUSA
JIeKTPUYECKHUX Lienel U JIeKTPUYEeCKUX MAIMH

YMmerb:

OIIK-3-Y2 npuMeHsITh 3Hepro3¢hGeKTUBHBIE TEXHOJIOTHH IIPH pacdeTe U MPOSKTHPOBAHNH TEINIOMAaCCOOOMEHHOTO 000PYI0BaHHS

OIIK-3-Y1 ananu3upoBaTh HUHGOPMAIIHMIO O HOBBIX THUIAX U KOHCTPYKLHUSAX TEINIOMAacCOOOMEHHOTO 000PYI0BaHHUS, IPUHIIUIIAX UX
JEHCTBHSA, METOIaX MX pacyueTa U MPOEKTUPOBAHUS

IIK-3: Cnioco6eH IKCIIYyaTHPOBATH 00beKTHI MPO(ecCHOHATBbHOI 1eSITeJIbHOCTH, B TOM YHCJIe TENJIOBbIE KOTJIbI HA
TBEpPAOM, KUJAKOM H ra3000pa3HOM TOILIMBeE; TPYOONMPOBOIbI H TEIUIOBBIE CETH, 2 TAKIKE TeMJIOMeXaHHYecKoe 000py1oBaHne
TeMJIOBbIX CTAHIMT

Baanernb:

ITK-3-B1 HaBbIKAMH  TIPOBEICHUS TEIUIOBBIX, THAPABINYECKHX W KOHCTPYKTHBHBIX PAcueTOB TEITIOOOMEHHOTO 000pYIOBaHUS

IIK-1: Cioco0eH NpoeKTUPOBATh U KOHCTPYHPOBATH KOTE/IbHbIE, ICHTPAJIbHbIC TEIUIOBbIC H MaJIbl¢ TEIIOLCHTPAJIH, 2
TaKKe TeIJI0BbIE CeTH ¢ HCI0/1b30BaHUeM HH(PPOBLIX TEXHOJIOTHii

Baanernb:

[IK-1-B1 nndpoBbIMI TEXHOJIOTHUAMH B cepe TEIIOMAaCCOOOMEHHOTO 000PYI0BAaHHS M IPOMBIIIIICHHOCTH

I1K-1-B2 HaBBIKAMHU IMPOCKTUPOBAHUA TEIIOMacCOOOMEHHOTO O60py£[0BaHI/I$I C UCTOJIb30BAaHUEM TEXHUUYECKOU U HOpMaTI/IBHOﬁ
JOKYMCHTaIIUN

OIIK-3: Crioco0eH ocylecTBISITh MOETHPOBAHNE, AHAJN3 M IKCIIEPUMEHTHI B IeJIAX MPOBEIEHHS 1€TAJIBHOT0
HCCJIeIOBAHNS JJISl PellieHUs 3a/1a4 B MpodeccHoOHAIbHOMH 00,1aCTH, HCIOJIb30BATH METOIbI AHAJIN3Aa H MOeTMPOBAHUS
JJIEKTPUYECKHUX Lienell U JIeKTPUYEeCKUX MALIMH

Baanernb:

OIIK-3-B1 TepMuHONOTHEH B 00JIACTH TEINIOMAaCCOOOMEHHOTO 000PYIOBaHUS IPEATIPAATHH

4. CTPYKTYPA U COJAEPKAHUE

Kon HanmenoBanue pasnesioB u | Cemectp | Yacos | ®opmupyemsie | Jluteparypa | Ilpumeuanne KM Beinosn
3aHATHA TeM /BUJ 3aHATUSA/ / Kype HHIUKATOPBI H JJL sieMble
KOMIeTeHI U pecypcsbl padoTsl
Pasnea 1. OcHoBHBIE
MOJI0KEeHUsl
Ten1000MeHHOro
000py10BaHUs
1.1 Knaccugukarms 4 4 OIIK-3-31 J.1
TEII000OMEHHOTO OIIK-3-Y1 JI1.2J12.1
000pynoBaHusl. OIIK-3-V2 J12.2J12.3
PexynepaTuBHble OIIK-3-B1 IIK- 2.4
TEII00OMEHHUKHI 1-31TIK-1-Y1 | 913233 54
HENPEPBHIBHOTO JICHCTBUSI. ITK-1-B1 ITK-1
PexynepaTuBHble -B2 I1K-3-31
TEIUI00OMEHHUKHI TIK-3-32 TIK-3-
MEPUOTUIECKOTO AEHCTBHSL. V1 IIK-3-B1
PereneparuBHbie
TerI000OMeHHUKH. /JIex/




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 KM2 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 KM2,K P1
MPaKTHYECKOMY 3aHSATHIO U OIIK-3-V1 JI1.2J12.2 M1
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

MPOH3BO/ICTBCHHBIC

TeIIOMacCcOOMEHHbIE

MPOLECCHl U YCTAaHOBKH.

IToxroroBka k sx3ameny. /Cp/

2.5 [IpoBenenue 4 OIIK-3-31 JIT.1JI1.2 KM1

sK3aMeHa /DKk3aMeH/ OIIK-3-V1 J3.1
OIIK-3-Y2 JI3.2712.1
OIIK-3-B1 IIK- | JI2.2J12.3
1-31 TIK-1-¥1 2.4
[K-1-B1 [IK-1 | 91 32 233 B4
-B2 TIK-3-31
ITK-3-32 TIK-3-
V1 IK-3-Bl
5. ®OHJA OHEHOYHbIX MATEPUAJIOB
5.1. KoHTposabHbIe MEPONIPUATHS (KOHTPOJIbHAs padoTa, TeCT, KOJUIOKBHYM, 3K3aMeH H T.I), BONPOCHI IJIs
CaMOCTOSITETbHOM MOATOTOBKH
Kon KonrtponrsHoe r][;;m;e}fﬂeMHe B
KM MEpOTpHATHE ZMKATOPEL OTIPOCHI JUTSI TIOJTOTOBKH
KOMIIETEHIINH
KM1 [ToaroroBka k OIIK-3-31;0I1IK-3- 1. IlpuMeHeHUs U KIacCU(PHUKAINA TETUIOOOMEHHBIX aIapaToB.

3K3aMEHy Y1

Bl

:OIK-3-V2;0T1K
-3-BI;[IK-1-31;TTK-
1-Y I;TTK-1-B1;[TK-1
-B2;T1K-3-31;T1K-3-
32:1TK-3-Y 1;[TK-3-

2. OcHOBHBIE KOHCTPYKIMH TEIJI00OMEHHBIX aIllapaTosB.

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 M300pa’keHHE IPOIECCOB B t-X.y JHArpaMMe.

47. Cxema 1 NpUHIMII pabOThl PEKTU(DUKAIMOHHON YCTaHOBKY.
MarepuasbHbIi OaaHC PEKTUPHUKAIIMOHHOHN YCTaHOBKH.

48. ®nermoBoe uncino. MuanMansHoe ¢aermoBoe uncio. OnpeneneHne
qrcia TapenoK B peKTH(PUKAITUOHHBIX KOJIOHHAX.

KM2

CaMocTosTeabHas
pabora

OIIK-3-31;011K-3-
V1;011K-3-Y2;0ITK
3-BI;[IK-1-31;[1K-
1-Y I;TTK-1-B1;[TK-1
-B2;T1K-3-31;TTK-3-
32;1TK-3-Y I ;[TK-3-
Bl

1. OueHuTH MI0IIAs MOBEPXHOCTH TEIUIOOOMEHHOTO amnmapara mno
PEKOMEHTyeMBbIM 3HAYCHHUSIM KO3 QUIIMEHTOR TEII00TIaYH.

2. OueHnTH IUIOMIA Ik TOBEPXHOCTH TEIII0O0OMEHHOTO ammapaTa o
3aJaHHO# P PEeKTUBHOCTHU U U3BeCTHOH 3aBrcuMocTu E=f(N).

3. Haiitu 3¢)(eKTHBHOCTB TEIUIOOOMEHHOTO arnmnapara 1o u3BeCTHOMY
TEIUIOBOMY OaiaHcCy.

4. OnpenenuTh CTENEHb OPEOPEHUS 10 TEOMETPUH Pedep.

5. OnpenenuTsb KOAQPULUUEHT TeTIoNepeaay CO CTOPOHBI OpeOPEHHOM
1 HEOpEeOPECHHOI TOBEPXHOCTH.

6. Haiitu KI1J] peOpa u KITJI opeOpeHHOI TOBEPXHOCTH MO U3BECTHHIM
XapaxkTepUcTUKaM pedep 1 K03 PUITHEHTY TeIUIO0TAAYH.

7. OnpenenuTs nepenaj AaBjaeHUH B TEINIO0OMEHHOM armapare.

8. OnpenenuTh TpeOyeMyto MOITHOCTh Ha MPOKAYKY TEIIOHOCUTENS B
TEIUI00OMEHHOM atrapare.

9. Onpenenuts KOAPPHULUMEHT TEIIIONEPEAaYH B TEMI00OMEHHUKE C
BJIaroBbINAJICHUEM.

10. HaliTi koHeYHOE BlIarocoiepkanue (b0 TemMreparypy rasa) B
CMECHTEIIFHOM TeII000MEHHHKE U3 eT0 TEIUIOBOTO OaaHca,

CUMTAs ra3 Ha BBIXOJIE MOJHOCTHIO HACKHIILIEHHBIM.

11. HaliTi KOJIM4eCTBO BTOPUYHOTO Tapa (J1O0 KPEeIKOTo pacTBopa) B
BBIIIAPHOI YCTAHOBKE, UCIIONB3Ys MaTepHalIbHBIC OATaHCHL.

12. HaiiTu mpuMepHBIH pacxo/ Mapa Ha BBIIApKy B OJHOCTYIIEHYATOM
BBINApHOI yCTaHOBKE.

13. Onpenenuts BpeMs CyLIKH MaTepuala B IEPBOM HEPUOJIE.

14. OnpenenuTs BpeMs CYIIKH MaTepHasia BO BTOPOM IEPUOJIE.

5.2. Ilepeyenn padoT, BbINOJIHSIE

MbIX 0 AucuuminHe (KypcoBasi pa6ora, Kypcosoii npoexr, PI'P, Pegepar, JIP, IIP u T1.11.)

IIpoBepsiemble
Kon Ha3panne
WHIAKATOPBI CopnepxaHue pabOTHI
padoTsl paboTsl N
KOMIIETEHITNH
P1 Kypcogoii mpoekr OIIK-3-31;0I1K-3- | Tun anmapara u UCXOAHBIE TAPAMETPBI BELAAKOTCS MPEMNOIaBaTEIeEM
"TemnoBoit u V1;0IK-3-Y2;0IIK |unauBuayassHO 10 BapUaHTaM.
TUJPaBIMYECKUN -3-BL;IIK-1-31;IIK- | PacueTHO-NOSICHUTEBHAS 3aICKa KYPCOBOTO IMIPOEKTA JOJDKHA
pacuer I-Y;IIK-1-BL;IIK-1 | comepxkats:
TEIIO0OMEHHOTO -B2;I1K-3-31;I1K-3- | TutynbHbIH TUCT
anmapara" 32;I1K-3-Y 1;IIK-3- | 3apaHue Ha KypcOBOM IIPOEKT
B1 Copneprxanue
Bgenenne
Teoperudeckas yacThb (onmucanue GyHKIUH BEIOPAHHOTO arperara, ero
CpaBHUTENbHAS XapaKTEPUCTUKA C aHATIOTHYHBIMHU
00BeKTaMu)
IMpakTHyeckas 9acTh (pacyeT TEIIOOOMEHHOO amIapaTa)
3aKo4eHue
CHuUCOK UCTIOIb30BaHHBIX HCTOYHUKOB
[Ipunosxxenus
P2 JlaGopatopHas OIIK-3-31;0I1K-3-
pabdota Nel V1;IIK-1-31;IIK-1-
"UccnenoBanue VY ;IIK-1-B1;T1K-3-
paboTel Y1;IIK-3-B1
pekymeparopa u
KOXXyXOTPYyOHOTO
TEII000MEeHHHUKA"
P3 JlaGopaTopHas OI1K-3-31;0TI1K-3-
paboTa Ne2. Y 1;IIK-1-31;T1K-1-
Uccnenoranue V1;IIK-1-B1;IIK-3-
paboTsI Y1;IIK-3-B1
IUTACTUHYATOTO
TEII00OMEHHHUKA

5.3. OueHouHble MaTepuabl, HCNOJIb3yeMble 15 IK3aMeHa (onucanue OWJIeToB, TECTOB M T.II.)




DopMoi MPOMEKYTOUHOM aTTECTAIMHU 110 AUCHUIIINHE SIBIIsSETCS K3aMeH. Huke npeacraBneH oOpasen Ounera ais dKk3aMeHa,
HPOBOJMMOTI0 B MUCEMEHHOH (hopme.

MHUHHCTEPCTBO HAayKH U BEIcIIero odpazosanus Poccuiickoit denepannu

DenepanbHOE TOCYIapPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEKICHHE

BBICLIIETO 00Pa30BaHUS

«HannoHanbHbI HCCAEN0BATENBCKIHA TEXHOJOTHYECKHHA YHUBEPCUTET

«MHUCuC»

HosoTpounxuit ¢pumman

Kadenpa 25mekTposHEpreTHKHI U 3JCKTPOTEXHUKU

BUJIET Ne 0

Jucuumiumna: «TeruiomaccooOMeHHOE 000pyI0BaHNE IPEANPUATHID
Hanpasnenue: 13.03.01

®Dopma 00ydeHHs: 3a09HASL

dopma npoBeieHUs SK3aMEHa: TUCEMEHHAs

1. IlpumeHeHns 1 KNacCH(UKAIS TEIIOOOMEHHBIX alllapaToB.
2. OnpenenuTs cTeNeHb OpeOpeHus 10 reoMETPUH pedep.

JucTtannuoHnHo 3k3aMeH MoxkeT mpoBoauThest B LMS Canvas. Dx3amenaunoHHbIN TecT coaepxut 30 3amanuii. Ha pemenne
orBoauTcs 30 MuHyT. PazpenieHHbie MONBITKY - OJTHA.

OO6pa3err 3a1aHuii 17151 9K3aMeHa, TpoBoAMMOTo ArctaHimoHHo B LMS Canvas (ITK-3-31,V1,B1; YK-1-31,V1,B1; YK-3-
31,Y1,BIl):

1. ITpn xuneHnn KUAKOCTH HA MTOBEPXHOCTH TBEPAOTO Tena Hanbojee MHTEHCUBHBIN POCT 3HaUeHHH Kodddumenrta
TEIUIOOTAAaYX HAOII0LaeTcs B 00JIaCTH:

€CTECTBEHHOH KOHBEKLIUH

KPUTUYECKOH TOUKU

IUICHOYHOTO PeXHuMa

My3BIPEKOBOTO PEKHMA

B xputeprassHOM ypaBHEHHH KOHBEKTHBHOTO TEIUIOOOMEHa JUIA TypOYJICHTHOTO Tede-HHUS JKHIKOCTH B TpyOax, B
OTIMYHE OT YPaBHEHUS IS JAMUHAPHOTO TEYEHHS, OTCYTCTBYET:

Kputepuii PeliHonbaca

kputepuit IIpanaras

kputepuii Hyccenbra

kputepuii I'pacroga

Pacyer KOHBEKTHBHOTO TEINIOOOMEHA B 3aMKHYTOM IIPOCTPAHCTBE IMPOM3BOJAT C MTOMOIIBIO:

SKBHBAJICHTHOTO KO3(dHUIMeHTa TerooTnaan

SKBHBAJICHTHOTO KO3((UIMEeHTa TEeIIONpPOBOIHOCTH

9KBUBAJICHTHOTO KOd(dULIMEHTa Teronepenaun

5KBUBAJIEHTHOTO KO3((HUIMEHTa TEMIIEpaTypOIPOBOJHOCTH

B kpuTeprnansHOM ypaBHEHNH KOHBEKTHBHOTO TerurooOMeHa oTHomeHue (Prk/Prcr)0,25 yauTsiBaer:
CBOOOIHYIO0 KOHBEKIIUIO

HarpasJeHHe TEIIOBOTO MOTOKa

TIOTIPaBKY HAa HAaYaJIbHBIN y4acTOK

¢m3uIecKre CBOHCTBA KHUIKOCTH

[Ipu ucnonbp30BaHUM KpUTEPUANIBHBIX ypaBHEHUH, nonydeHHbIX B. I1. Mcadenko g pacuera KOHBEKTHUBHOTO
Term006MeHa B ITy4Kax TPyO, 32 ONPEIENAIOMMIA pasMep IPHHIMAIOT:

JUTHHY TPYOBI;

HapYXHBII THaMeTp TPYyObI

BHYTPEHHHUH JUaMeTp TPyObI

SKBHBAJICHTHBII THaMETp MEKXTPYOHOTO IPOCTPAHCTBA

CymiecTByIOT cienytomue GU3NIecKd dJIeMEHTapHbBIE CIIOCOOBI Mepeavyn TETUIOTHL:

KOHBEKIHs

TEMIONPOBOAHOCTh

JYYUCTHIN TEIIOOOMEH, KOHBEKIIHS, TEIUIONIPOBOIHOCTh

TemmnepaTypHoe mose — 3To:

COBOKYIHOCTb 3HAU€HMI TeMIlepaTyp BO BCEX TOYKAX pacCMaTPHBAEMOTO TeNa B JAaH-HBI MOMEHT BpEMEHU
COBOKYITHOCTH 3HAUEHHI TEMITepaTyp BO HAYAIBHBIX TOYKAX PACCMAaTPHBAEMOTO TENA B JaHHBIH MOMEHT BPEMEHH
COBOKYITHOCTH 3HAUEHMI TEMIIepaTyp BO HAYAIBHBIX TOYKAX PACCMAaTPHBAEMOTO TeNla B HaYaJIbHBIH MOMEHT BPEMEHH
TemnepaTypHblil TpaJJUEHT — 3TO BEKTOP, HAIIPABJIECHHBII:

M0 BEPTUKAIM K U30TEPMHUYECKON MOBEPXHOCTU B CTOPOHY BO3PACTAaHUs TEMIEPATYphI

10 BEPTUKAIN K H30TEPMHUYECCKON ITOBEPXHOCTH B CTOPOHY YOBIBAHUS TEMIIEPATYPHI

[0 HOpMaJH K M30TePMUUECKOI MOBEPXHOCTH B CTOPOHY BO3pacTaHUS TEMIIEPaTyphl

Iepenaya TemaoTH MPU HETIOCPEICTBEHHOM CONPHKOCHOBEHHHM TN MM BHYTPU TBEPJOTO Tena, 00yCIOBIEHHAS
TEIJIOBBIM JIBIDKCHUEM MHUKPOYACTHI], Ha3bIBACTCS:

U TEIUIONPOBOJHOCTEIO

OJ KOHBEKITUSA

SOoooog

L“oOoooPooooRoooo

cCOoggegooNogooSssooog
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13.

JYYUCTBIN TEII0O0OMeH

H3otepmuyeckue MOBEPXHOCTH:

TIepECEKAIOTCs

3aMBIKAIOTCS Ha cels

HE 3aMbIKalOTCa Ha cebs

[Ipu morepeyHOM OMBIBaHMH OAMHOYHOTO HMJIMHIpPA HauOoJblIee 3HaUeHHE KOd(dHUIIMeHTa TEeIIO0TIaul HaOIII01aeTCs:
B JI000BO# yacTH (mpu 3HavYeHuH yraa ¢ = 0)

B KOPMOBOI1 yacTu (Ipu 3HaueHHH yriaa ¢ = 180)

B OOKOBOM yacTH (MpH 3HadeHHH yriaa ¢ = 90)

HE U3MEHSETCS 10 TIOBEPXHOCTH IIPH JIFOOOM 3HAYCHUH yIa ¢

[Tpu naMUHAPHOM TEYEHUH KHUIKOCTH B TpyOaxX Kod(pPUIMEHT TEemIo0TAaYrN U3MEHSIEeTCs 10 JJIMHE KaHajla NPy YCIOBHU:
1/d > 50

I/d <50

I/d < 50

I/d > 50

[pu mieHOYHOW KOHICHCALMY Iapa B ClIydac JaMHHAPHOTO JBIDKCHUS IUICHKH KOHICH-CaTa TEII00OMEH

OCYHICCTBIIACTCA IIYTCM:

0
U
U
O
14.

KOHBEKIIMU ¥ TEIUIOPOBOJHOCTH
TEIIONPOBOIHOCTH

TEIIOO0TJauH

TeTIonepenan

Ecnu ko3¢ duipenT TemmooTaauu TpeTbero psijaa KOPHIOPHOTO IMydka TpyO mpuHTh 3a 100%, To ko3 dunueHt

TCIUIOOTAa4YU BTOPOI'O psiZia 3TOTO ITydKa COCTAaBUT!

O
0
U
U
15.

80%
85%
90%
95%
Jlis BO3/MyXa KpUTEpPHATbHOE YpaBHEHUE TPH JIFOOOM YacTHOM CITydae KOHBEKTHBHOTO TEINIOOOMEHA B CTAITMOHAPHBIX

YCIIOBUAX MOKET OBITh MPEACTABJICHO B BUJC!

EHDDE;DDHDDSHDDHSDEHD

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 =pl/D

Ienpr0 MOBEPOYHOTO TEIUIOBOTO PACUeTa TEINIOOOMCHHHKA SIBISICTCS OTIPEICIICHIE:
IUTOLIAM TIOBEPXHOCTH TEIIOOOMEHa

ko3 duImeHTa Termonepenaun

HAYaIBHBIX TEMITEPATyp TEIUIOHOCHUTEIICH

KOHEYHBIX TEMIIEPATYp TEIIOHOCHTEICH

BCEX BBINICTICPCYHCIICHHBIX TaPAMETPOB

ITon BOASHBIM 3KBHBAJIEHTOM IMOHAMAIOT MTPOU3BEACHHE:

W = C*G

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

B cxeme ycTaHOBKM pereHepaTHBHBIX MOJOTpeBaTelNiell muTaTenbHoi Boasl Ha TOL mo-gorpeBareny HU3KOTO AaBICHUS

(ITHT) paboTatoT Mo HarOpOM KOHJCHCATHOTO HACOCa, CO3/IAIOIIETO JaBICHUE BOIHI ...

O
U

o}
,OD

DoooooNoooo
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i

6omee 60 kr/cm2

He BbIme 16 kr/cm2

6onee 60 kr/cm2

MeHee 6 Kr/cM

TpyOHBII ITy4OK B IMOJIOTPEBATEISIX CETEBOH BOIBI M3TOTABIMBACTCS U3 ...
Meau

KOMIIO3ULIMOHHBIX MaTepHuajIoB

JATyHH WIH CTalll

’KapoIIpOYHOM cTanu

Koadduument Tennonepenaun k nzmepsiercs B CIEAYIOUINX €AWHUIAX:
Br/m2

Bt/(M-C)

Bt/™m

Bt1/(Mm°K)

Br/(M2-K)

Bt/(M2-C)

Jnsa a¢pdextuBHON pabOTHI TEIIOBOM M3O0JSAIMKU HEOOXOIUMO, YTOObI KPUTUUECKUI THa-MeTp:




O OBUT MEHbIIIE HAPYKHOTO JHaMETpa U30JIAIHU

0 OBUT MEHBIIEC BHEIIHETO JAWaMETpa OTOJICHHOTO TPyOOIpoBOIa

O OBLT OOJIBIIIE BHYTPEHHETO JTHaMeTpa TPyOOIpoBOIa

O ObLT OOJBIIE BHEITHETO JHAaMETpa OTOJIEHHOTO TPYOOIpOBOIa

23. Tenaon30MaUMOHHBIMU CYUTAIOTCS T€ MaTepHalibl, KOAPPHUINUEHT TEITONPOBOAHOCTH 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. JlunelHBIN K03 GUINEHT TeIUTonepesadl — 3T0:

O KOJIMYECTBO TEIUIOTHI, IPOXOAIICH depe3 eANHHILy IIOBEPXHOCTH CTEHKH B €AMHHILY BPE-MEHU OT TOpSYero K
XOJIOZHOMY TEILIOHOCHUTEIIO IIPH PA3HOCTH TEMIIEPATyp MKy HUMH B OJUH IPaIyc

0 TEIUIOBOH MOTOK, IPOXOASAIINI Yepe3 OIMH KBaJAPAaTHBII METP MOBEPXHOCTH IPH PAa3HOCTH TEMIIEPATYp MEXIY
MMOBEPXHOCTHIO TeJa U OKPYKAIOIIEH cpeoit B OJIUH Irpayc

O KOJIMUECTBO TEIUIOTHI, IPOXOIAIEH uepe3 OAUH METpP JUIMHBI TPYOB! B €AMHUILy BPEMEHH OT rOpsYero TEINIOHOCUTENS K

XOJIOZHOMY MPH PAa3HOCTH TEMIIEPATYp MEXKIY HUIMHU B OJTUH IPAIyC
KOJIMYECTBO TEIUIOTHI, TPOXOIAIICE B CANHUILY BPEMEHH Y€Pe3 CIUHHUILY MOBEPXHOCTU

Jliis vaTeHCH(UKAME TPOIIEcCa TEIUIONepPeIaur OCYIIECTRISIOT CICAYIONIME MEPOIPU-SITHUSL:

YBEITMYMBAIOT TEMICPATYPHBIN HAIOP MEXIY TCIUIOHOCHUTEISIMU

MPUMEHSIIOT TPYOBI ¢ OpeOpeHreM

YBEJIMYUBAIOT TOJIIMHY TEIUIOBOM H30JISIIUH

MPUMEHSIOT MaTepHajbl ¢ BHICOKMMHU KO3((GHINCHTAMU TEILIONPOBOIHOCTH

YMEHBIIAIT MaKCHMAJIBHOE TEPMHYECKOE COMPOTHBIICHUEC

BCE BBIIICIEPEUNCIICHHBIC MEPOTIPHSTHS

Pabounii muana3oH CpeAHETEMIIEPATYPHBIX MPOIIECCOB U YCTAHOBOK COCTABISCT ...

1o 200 °C

ot 150 no 700 °C

ceoie 200 °C

amwke 300 °C

B pereHepaTHBHBIX MOJOTrpeBATENAX MUTATEIBHOW BOABI HU3KOTO maBieHus [THJ] naBneHue rperomiero mapa
NPUHAMAETCSI, KaK [PABHUJIO, C TAKAM PacuETOM, YTOOBI TEMIIEpPATypa €ro HaChIIIEHHs IIPEBhIIIaia TeMIICPaTypy BOIbI Ha BBIXOJE Ha

:DHDDSIDDHDD.&H

O 20 — 40 °C

O 5-10°C

O 30 - 50 °C

O 40 — 60 °C

28. ITpu oxnaxxaeHUM HEOTpPaHUYEHHOH IIACTUHBI B YCIOBHUSIX HECTAL[HIOHAPHOTO PEKHMa HEOOXOJMMO OIMpPEAEIUTh

BCTIOMOTATEIBHYIO IEPEMEHHYIO |1, KOTOPAasl CBA3aHa C MIePHOHICCKON (QyHKITHEHt:

0 yl=cos n

O yl=sin p

O yl=ctg p

0 yl=tgp

29. TemnoBoil MOTOK, MPOXOIAIINNA Yepe3 TPEXCIONHYIO IIOCKYI0 CTEHKY, OymeT:
O OJIMHAKOBO 1711 1-TO clios

O OJIMHAKOBO 2-TO CIIOS

O OJIMHAKOBO 2-TO U 3-TO CJIOS

O OJIMHAKOBO 1711 1-T0, 2-T0 U 3-TO CJIOEB

30. TeroBoil MPOBOUMOCTBIO CTEHKH Ha3bIBAETCS:

O OTHONICHHE KOA(PGUIMEHTa TETUTONPOBOIHOCTH CTEHKH K €€ TOJIINHE
O OTHOIIEHHE TOJIIUHBI K KO3()(OUIHEHTY TEIIONPOBOAHOCTH CTEHKU

O npousBeieHHe K03 UIIMeHTa TEIIOMPOBOHOCTH CTEHKH M TOJIIAHBI




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
yKa3aHHAX, IMEeT 3HaYNTENbHbIE OIIMOKK B pacyeTax. [Ipy 3ammuTe cTyIeHT 3aTpyJHACTCS OTBEYATh Ha IIOCTaBIEHHBIC BOIIPOCHI 110
TeMe, He 3HaeT TEOPHH BOIPOCa, IIPH OTBETE JOIYCKACT CYIICCTBEHHBIC OIIMOKH.

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 moBeneHnn 3x3aMeHa B AUCTaHIIMOHHO B LMS Canvas KpUTepHsSMH OLICHKH SBIISFOTCS:

«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

6. YHEBHO-METO/JUYECKOE U THOOPMAIIMOHHOE OBECIIEYEHUE

6.1. Pexomenayemas iureparypa

6.1.1. OcHoBHas JIMTEpaTypa

ABTOpBI, COCTAaBUTENH 3ariaBue Bubnuoreka W3natenscTBO, TOJ, AI1. aapec
JI1.1 | O.H. Bbproxanos, C.H. |TemnomaccooOmen: YueOHUK M.: UHOPA-M, 2013,
IlIeBueHko
JI1.2 |non. pen. M.I. TermoTexHuKa: yaeOHUK M.: U1 "Axanemus", 2013,
ITaTposa

6.1.2. /lonosiHuTEIBHAS JIUTEPATYpPa

ABTOpBI, COCTaBUTEIHN 3arnaBue Bubmmoreka M3parenscTBO, TOM, 3I11. aapec
JI2.1 |Iloxm Temnorexuuka: Y4ueOHHUK M.: Bercmr. mik, 1999,
pen.B.H.JIykanuna
JI2.2 |T.H.Anekcees OO01as TEMIOTEXHNUKA: M.: Bricir.ik., 1980,
Vueb.mocobue
JI12.3 | Tenerun A.C. TemmomMacconepeHoc: Y4eOHuK M.: Meramnyprus, 1995,

JUIsL BY30B




ABTOpBI, COCTAaBUTENH 3arnaBue Bubaunoreka M3parenscTBoO, rOf, 3I1. aapec

JI2.4 |Buaun 10.B. TeopeTuueckre OCHOBBI Kpacnospck : COY, 2015,
TEIUIOTEXHHUKH: http://biblioclub.ru/index.php?
TEIIOMacCcOOOMEH : yueOHOe page=book&id=497752
nocobue

6.1.3. MeTtoguueckue pa3padoTku

ABTOPBI, COCTABUTEIH 3arnaBue BubnmnoTeka W3paTenbcTBO, TO, 371. anpec
JI3.1 |C.C. bepman Pacyer TenmooOMeHHBIX , 1962, http://biblioclub.ru/index.php?
anmapaToB page=book&id=220685
JI3.2 | CanoBa T. 1O. Ileperonnsie u Cankr-IlerepOypr: CaHKkT-
PEeKTU(HUKAIIIOHHBIE IMerepOyprexuii rocyapCTBEHHBIH
yCTaHOBKU: MeToinuecKue arpapubiii yausepcutet (CIIOIAY), 2016,
yKa3aHus 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

93 | Poccuiickas HaydHast SeKTpOHHAS OUOIHOTEKA www.elibrary.ru

D4 | TemmomaccooOMeHHOE 000PYIOBaHUE TIPEATIPUITAN https://Ims.misis.ru/

6.3 Ilepeuensb MPOrpaMMHOTO odecedeHust

.1 | WinPro 10 RUSUpgrdOLVNLEachAcdmcAP

I1.2 Kommac 3D V21-22

113 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. Ilepeuenb HHGOPMATMOHHBIX CHIPABOYHBIX CHCTEM U NMPO(decCHOHATBHBIX 023 TaHHBIX

N.1 |https://new.fips.ru/ - ®eaepanbHbIil HHCTUTYT TPOMBIIIICHHONH COOCTBEHHOCTH

N.2 | http://window.edu.ru - Uudopmannonnas cucrema « EqrHOE OKHO 1OCTYyHa K 00pa30BaTelIbHBIM PECYpCcaM»

8. METOJUYECKHUE YKA3AHNUSA J1JI51 OBYYAIOIIIUXCA

B npouecce nzydenns TUCHUIIMHBI BBIACIAIOT B BUA CAMOCTOSTENBHON pabOoThI: - ayIUTOPHAs; - BHEAYAUTOPHAs. AyTUTOpHas
caMoCTOsTeNIbHAs paboTa 110 TUCIUINIMHE BEIIOTHACTCS Ha YIeOHBIX 3aHATHAX 0] PyKOBOJCTBOM IIperoapatels. BHeaynnTopHas
caMocTosTeNnpHasd paboTa - mIaHupyeMas yueOHast pabota 00yJaromuMcs, BBINOTHsIeMAast BO BHEAYIUTOPHOE BpeMs 110 3aJaHUIO U
IPU METOANYECKOM PYKOBOJICTBE IIPENoAaBaTens, Ho 6e3 ero HenocpeACTBeHHOro yyacTus. CaMocTosTenbHas paboTa, He
TpeyCMOTPEHHAs IPOrpaMMON yueOHO JUCIUIUINHEI, PACKPHIBAIOIISH M KOHKPETU3HPYIOLIEH ee coJlepyKaHne, OCYIIECTBIACTCS
00yJarommMMcs THAIIMATHBHO, C IETbI0 pean3anni COOCTBEHHBIX YI€OHBIX M HAYIHBIX HHTepecoB. st 6oee 2 heKTHBHOTO
BBIMOJTHEHUSI CAMOCTOSATEIbHON paboThI O AUCHUILIHHE NIPENoaBaTeldb PEKOMEHYeT HCTOUHUKH AT pabOTHI, XapaKTepU3yeT
Han0oJiee paluoHaIbHYIO METOANKY CAMOCTOSITEIIbHON PaboThI, IEMOHCTPUPYET paHee BHIMOIHEHHbIE 00yJaouMucs paboThI 1 T.
1. Bzt 3amanmii U1 BHEAyIUTOPHOH caMOCTOSTEIBHON pabOTHI, UX COJep)KaHNe U XapaKTep MOTYT HMETh BAPHATHBHBIN 1
nuddepeHIpoBaHHbINA XapaKTep, YIUTHIBaTh HHIUBHIYaIbHBIE 0COOEHHOCTH 0Oydaromerocs. CaMoCTOSTEeNbHAs paboTa MOXKET
OCYIIECTBIATHCS MHIANBUIYalIbHO WM TPYIIIaMH CcTyAeHToB online (paboTa B 3JIeKTPOHHOI HH(POPMaMOHHO-00pa30BaTENBHOI
cpene HUTY «MUCuC» (9MOC), yacTbio KOTOPOH HEMOCPESACTBEHHO MPEAHA3HAYSHHOM JIJIsl OCYIECTBICHUS 00pa30BaTeIbHOTO
mporecca sIBIsIeTCst DIEeKTPOHHBI 00pa3zoBatenbHbIi pecypc LMS Canvas.) 1 Ha 3aHATHSX B 3aBHCHMOCTH OT IIeJIH, 00beMa,
KOHKPETHON TeMaTHKH CaMOCTOATEIbHOM PabOThI, YPOBHSI CI0KHOCTH. BO3MOXKHO MpoBeeHNE CHHXPOHHON pabOThI CO
CTyAEHTaMu ¢ ucroib3oBanueM Microsoft Teams mimu Zoom. KoHTpous pe3ynbTaToB BHEAYIUTOPHONH CAMOCTOATENBEHOM paboThI
OCYITECTBIIETCS B IIPEAeNax BpeMEHH, OTBEICHHOTO Ha 00s13aTeIbHBIE YIeOHbIE 3aHATHA 10 TUCIUIUINHE Ha MIPAKTHYECKUX ,
71a00PaTOPHBIX 3aHATHAX.




