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TenmsiomaccooOMeHHOE 000PYyTIOBaAHME MIPEANPUATHH
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CocrapiicHa Ha OCHOBaHHH y‘I€6HOFO IjraHa:
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TEIUIO3HEPIeTUKa, yTBEPKIeHHOT0 YueHbIM coBeToM OPT'TAOY BO HUTY "MUCuC" B cocrase coorsercrByrouieid OIIOII BO
30.11.2021, mporoxomn Ne 35
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HUTY "MUCuC" 30.11.2021, mpotoxomn Ne 35

Pabouas nmporpamma oo0peHa Ha 3aceJaHun

Kadenpa snexrposnepreruxu u djiekrporexuuku (Hosorponukmii ¢pusiman)

ITpoTtoxon ot 12.03.2025 1., Ne3

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, ’KHAKOM M ra3000pa3HoM TOILUIMBeE; TPYOOIPOBO/ALI H TENJIOBBIE CETH, 2 TAKIKE TeMVIOMEXaHHYecKoe
o0opynoBaHHe TEMIOBBIX CTAHIHUI

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
TBEpPAOM, KUJAKOM H ra3000pa3HOM TOILIMBe; TPYOOMPOBOIbI U TEMJIOBBIE CETH, a TAKHKe TeIUIOMeXaHH1ecKoe
000py10BaHHe TEIUIOBBIX CTAHIMIA

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, ’KHAKOM M ra3000pa3HoM TOILUIMBeE; TPYGONPOBO/ALI H TENJIOBBIE CETH, 2 TAKIKE TEIVIOMEXaHHYecKoe
o0opynoBaHMe TEMIOBBIX CTAHIHUI

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 ra3000pa3HoOM TOILIMBeE; TPYOONPOBOIbI U TEMJIOBBIE CeTH, a TAKKe TelUIOMeXaHH1ecKoe
000py10BaHHe TEIUIOBBIX CTAHIMIA

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 75 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
paboTb1. M3ydeHue Teopun -B2 TIK-3-31
TEIUIOBBIX M THAPABINYECKUAX TIK-3-32 TIK-3-
pacueroB /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 36 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
TEIIoMaccoOOMEHHBIC
nporneccsl U ycraHoBku. /Cp/
2.5 [IpoBenenue 4 OIIK-3-31 JI1.1 KM1
9K3aMeHa /DKk3aMeH/ OIIK-3-V1 JI1.2J12.1
OIIK-3-V2 J2.2J12.3
OIIK-3-B1 IIK- | JI2.4J13.1
1-31 TIK-1-V1 JI3.2
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
KOHTPOJbHBIM
MeponpUsITUAM U
BBINOJIHSIEMBIM padoTam
3.1 O06beM yacoB 4 36 OIIK-3-31 JIT.1JI1.2 KM1
CaMOCTOSTEEHOW PabOTHI Ha OIIK-3-Y1 JI1.3J11.4
noarotoBky k KM /Cp/ OIIK-3-Y2 JI1.5712.1
OIIK-3-B1 IIK- | JI2.2JI2.3
1-31 TIK-1-¥1 2.4
MK-1-B1 IK-1 JI2.5713.1
-B2 TIK-3-31 J3.2
IIK-3-32 T[IK-3- | D1 22 33 54
V1 IIK-3-Bl
3.2 O06bem yacoB 4 36 OIIK-3-31 JIL.1J11.2 P1
CaMOCTOSITEIbHOM paboThI Ha OIIK-3-Y1 1.4
moaroToBky k BP /Cp/ OIIK-3-V2 JI1.5J12.1
OIIK-3-B1 IIK- | JI2.2 JI2.3
1-31 TIK-1-Y1 J12.4 J12.5
[IK-1-B1 IIK-1 JI2.6J13.1
-B2 IIK-3-31 J3.2
TIK-3-32 TIK-3- | 51 32 23 B4
V1 IIK-3-Bl
5. ®OHJA OHEHOYHbIX MATEPUAJIOB
5.1. KonTpoJibHble MeponpusaTHA (KOHTPOJIbHAsA padoTa, TecT, KOJJIOKBUYM, FK3aMeH U T.II), BONPOCHI JJIs1
CaMOCTOSITeIbHOI MOATOTOBKHU
Konx KoHTtponwsHOE Iposepsembie
KM P — HHJIKATOPBI Bormpocs! A moArOTOBKH
KOMIETEeHINH
KM1 [MoaroroBka x OIIK-3-31;0I1K-3- 1. IlpumeHeHMs U KITacCU(PUKAIINS TETUIOOOMEHHBIX aIapaToB.

9K3aMeHY

Bl

V1;0I1K-3-Y2;0I1K
-3-B1;IIK-1-31;I1IK-
1-V1;I1IK-1-B1;IIK-1
-B2;I1K-3-31;I1K-3-
32;I1K-3-Y1;I1K-3-

2. OcHOBHBIE KOHCTPYKIUHU TEIJI0O0OMEHHBIX aIllapaToB.

3. KoxyXxoTpyOHBIE U CEKITMOHHBIE TETIIOOOMEHHBIC arlnaparkl.
KoHcTpyKIms 11 mpuMeHEeHHe.

4. IInacTUHYATEIE TEINTIOOOMEHHHKH JUIS )KUAKAX U ra3000pa3HbIX
TeroHocuTeneil. KoHCTpyKiuu 1 IpuMeHeHue

5. 3MeeBUKOBBIE, CIIUPAIbHBIE TEINIO0OOMEHHUKHU. MIX KOHCTPYKIHH.
6. XapakTepHble MapaMeTpbl TETNIOHOCHTEINEH B TETII00OMEHHBIX
ammapaTax - CKOPOCTH TeMIepaTypsl, KO3 GUITHEeHTEI
TEMI00TAAYH.

7. Buzsl pacyera TemI000OMEHHBIX aIlliapaToB - TEITIOBOH
KOHCTPYKTHBHBIH, IOBEPOUHBIN THAPABINYECKUI U Ip.




8. Kimaccudukarms u kpaTkast XapakTepHCTHKa OCHOBHBIX METOJIOB
pacdeTa TEI00OMEHHBIX aNMapaToB.

9. Onpenenenye TEMIOBOM Harpy3Ky anmapara 1o rpaueHTy
TeMIIepaTyp TEIIOHOCHUTEIIS Ha IIOBEPXHOCTH TEINIO0OOMEHA.

10. [TocnenoBaTenbHOCTD TEMIOBOT0, KOHCTPYKTHBHOTO U
KOMIIOHOBOYHOTO pacyera KOXKyXOTpyOHOTO TeII00OMEHHHUKA.

11. DddexruBHOCTE TemmooOMeHHNKa. Ee ¢pm3muecknit cmpica. Yncno
€IMHHI] TIePEHOCA.

12. TlocnenoBaTenbHOCTD pacyeTa Tenaoo0MeHHuKa MeToaoM E - N.
13. Pacder k03¢ UIMEHTOB TEIIOOTAaYH B TEIIIO0OMEHHBIX
ammapaTax B CIIydae UX 3aBUCHMOCTH OT TeMIIepPaTyphI

MOBEPXHOCTH TEII00OMEHA.

14. Opebpennbie TpyOUaThie TEIIO0OMEHHUKH. KOHCTpYKITNY 1
npuMeHeHHe XapaKTepUCTHKH opeOpeHns. TeXHOIorHs

opebpeHnust.

15. DddexruBHOCTh OpedpeHus. I HEKTUBHOCTh OPEOPEHHOM
noBepxHocTH. Pacuer koaddumnmenra remnonepenaqn mist
OpeOpEHHBIX MOBEPXHOCTEH.

16. I'mapaBnuyeckuii pacyer Term000MeHHbIX anmnapatoB. OCHOBHBIE
BUJIbI THAPABINYECKUX MOTEPD B TEINIOOOMEHHHUKAX.

Omnpenenenue TpeOyeMoil MOITHOCTH Ha MIPOKAYKY TETUIOHOCUTETIS.
17. Cnoco0s! yBennueHUs TEIIOBOH HArPY3KH B TEIIOOOMEHHBIX
anmnaparax (opeOpeHue, HHTeHCH(UKAIHS TEIII000MeHa)

18. PekyrnepaTHBHBIC TEIIIOOOMEHHHKH EPHOMUECKOTO NISHCTBHUS C
BOJITHBIM M ITApOBEIM ToorpeBoM. OmpeneneHne

BPEMEHH HarpeBa TEIUIOHOCUTEIS.

19. IIpunnun pa6oTs! TetuoBEIX TPYO. Tunsl ¢puruneit. OnpeneneHus
KOJIMYeCTBa IepeJaHHoro Teria. OrpaHndeHns Ha

paboTy TemnoBbIX TPyO. TemnooOMeHHbIe anmapaTsl Ha TEIIOBBIX
TpyOax.

20. PereHepaTHBHBIE TEIUIOOOMEHHBIE aIapaTtsl 11X OCHOBHEIE
KOHCTpyKImu. [TpenMymecTBa 1 HEZOCTATKH IO CPABHEHHIO

C peKynepaTuBHBIMU.

21. M3menenue TeMnepaTyp Hacajaku pereHepatopa. Koadduiment
AKKyMyJLUU Hacaaku. TemnepaTypHbIil THCTEpE3UC.

22. KoabduiueHT Temnonepenady pereHepaTUBHOIO TeINI00OMEHHHKA.
CpaBzenue TeroBoi 3 dekTuBHOCTH

pereHeparopa U peKyneparopa.

23. H-d quarpaMma BIQXXHOTO BO3yXa. BH OCHOBHEIX ITPOIIECCOB
o6paboTtku Bo3ayxa B H-d nuarpamme.

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

25. AnmapaTsl BIaXHOT0 Bo3ayxa. Mx pacuer npu nomormu

k03 hUITMEeHTA BIArOBBIAICHHS.

26. CootHo1uenue JIptouca u ypaBHeHue Mepkens Vx npumeHenue s
pacdera TeIIO0OMEHHBIX alllapaToB BIAXKHOTO

BO31yXa.

27. KoHCTpYKIIMH CMECUTEIIBHBIX TEINI0O0OMEHHHUKOB. TernoBoii u
MaTepHabHbIH O0alaHC CMECHTENBHBIX

TeTMI000MEHHHUKOB.

28. TlocnenoBaTenbHOCTL IOCTPOCHUS TIpoliecca 00pabOTKH BO3/1yXa B
CMECHTEIFHBIX TeII000MeHHIKaX CpemaHsisa

Pa3sHOCTH TEMIIEPATyp B CMECHTEIIBHBIX TEIII0O0OMEHHHKAX.

29. TlocnenoBaTenbHOCTh pacyera MOJbIX M HACAI0UHBIX CKpYOOepoB.
30. Cucremsl 060poTHOTO BofocHabxeHus. VX Ha3HaueHne u
KIaccuuKaIms.

31. CpaBHHTeNbHAS XapaKTEPUCTUKA OCHOBHBIX TUIIOB IPaJAUpPEH.

32. KoHCTpyKIMs BEHTUISATOPHOM IrpaJipHU U annapaTa BO3LYyIIHOTO
oxJTakaeHust BEIOOp pacueTHOW TeMmIepaTypsl 1

BIIQYKHOCTH aTMOC(EPHOTO BO3/yXa.

33. [IpuMeHeHue BhIMAapHbIX YCTaHOBOK. CXeMbl M KOHCTPYKIIUH
BBIIAPHBIX YCTAHOBOK.

34. IlpuHuUN OeHCTBUS BBIIAPHBIX alapaToB. MaTepuanbHbIi 1
TEIJIOBOH OanaHc BBIIAPHON ycTaHOBKH OmpereneHue

KOJIMUECTBA [Tapa Ha BBIMApKY.

35. Pacnonaraemas ¥ 1oJie3Hasi pa3HOCTh TEMIIEPATYpP B BBINAPHBIX
ycTaHOBKax. THIIBI Jeripeccuii B BRITAPHBIX yCTAHOBKAX,

UX BBIYUCIICHUE.




36. [TocenoBaTeNbHOCTH pacyeTa OAHOKOPITYCHON BBITApHOH
YCTaHOBKH.

37. OcobeHHOCTH pacdeTa cperHel pa3sHOCTH TeMITepaTyp U

K03 GHUIHEHTa TEIUIOOTAAYHN B Iperomieil kaMmepe BEIIapHOTO
anmnapara.

38. ObnacTv IpUMEHEHHs CYIIHIBHBIX YCTAaHOBOK [leproib cymku
MaTepranoB PaBHOBECHOE U KPHTHIECKOE

BJIarOCO/ICPIKAHHE.

39. Knaccugukarnus BiIaxHbIX MaTEpHAIOB ¥ NPHHIUIHAIBHBIC CXEMBI
YCTaHOBOK JUTS MX CYIIKH CyIIMIBHBIC aTeHTHI.

40. Kuneruka cyniku. Merozbl pacyera BpeMEHU CYILLIKU B €€ IEPBOM U
BTOPOM INEPUOAAX.

41. MatepuanbHbIii KOHBEKTUBHOW CYIIMIILHOW YCTaHOBKH
CocraBIsIonie TEIUIOBOTO OaaHca CYIIMIBHON YCTaHOBKH.
Teoperuueckas CylmuiKa.

42. TIpunnumn padoTsl TEIUIOBIX Tpy0. Tumsl putuiei OnpeneneHus
KOJIYeCTBa MepeJaHHoTo Teria OTpaHYeHUs Ha

paboTy TEIIOBBIX TPYO.

43. IIpoueccel neperoHku U pektudukauuu. Ux npumenenue. Otauune
MPOLIECCOB BBIMAPKH U NMEPETOHKU

44. Tunsl cMecel KUJIKUX KOMIIOHEHTOB. 3akoH Payis.

45. lnarpaMMbl pacTBOPOB XKHUIKUX cMeceil.(P-x, t-x,y, X-y-
JauarpaMmsl ). X HocTpoeHne 1 Ha3HaueHUe

46. Ilpocras, HepepbIBHAsE © MHOTOKpaTHAs reperonka Cxembl
YCTaHOBOK M M300pa’keHHe IPOIIECCOB B t-X.y THAarpaMMe.

47. Cxema 1 NpUHIMII pabOThl PEKTU(PUKAIMOHHOHN YCTaHOBKU.
MarepuasbHbIi OaaHC PEKTUPHUKAIIMOHHOHN YCTaHOBKH.

48. daermoBoe yncio. MUHIUMaIbHOE (DIETMOBOE YHCIIO.
OmnpeneneHue YncIa Tapeaok B PeKTU(PUKAIIMOHHBIX KOJIOHHAX.

5.2. Ilepeyenn padoT, BbINOJIHSIE

MbIX 10 AucuumuinHe (Kypcoasi pa6ora, Kypcosoii npoexr, PI'P, Pedepar, JIP, IIP u T.11.)

Kox Haspamue [IpoBepsiembie
WHIAKATOPBI Copnepxanue pabOTHI
paboTsl paboTsl N
KOMIIETEeHIINH
P1 Kypcogoii mpoekr OIIK-3-Y1;0I1K-3- | Tun anmapara u UCXOAHBIE TAPAMETPhI BBLAAKOTCS MPEMNOIaBaTEIEM
"TemnoBoit V2, IIK-1-Y;IIK-3- | unauBuayanbHO 1O BapuaHTaM.
TUJPaBIMYECKUN V1 PacyerHo-nOsICHUTENBHAS 3alIUCKA KYPCOBOTO IIPOEKTA JOJDKHA
pacuer collepKaTh:
TEII000MEHHOTO TUTynbHBIN TUCT
anmapara" 3ajaHue Ha KypCOBOU IIPOEKT
Copnepxanue
Bgenenne
Teoperndeckas 9acTb (onmcanue GYHKIUH BEIOPAaHHOTO arperara, ero
CpaBHUTENbHAS XapaKTEPUCTUKA C aHATIOTHYHBIMHU
00BbeKTaMu)
IMpakTHdeckas 9acTh (pacyeT TEIIOOOMEHHOO amIapaTa)
3aKo4eHue
CHuUCOK UCTIOIb30BaHHBIX HCTOYHUKOB
[Ipunoxenns
P2 JlabopaTopHas OIIK-3-B1;IIK-1- OcymiecTBIsIeTCsl 03HAKOMIIEHHE ¢ KOHCTPYKIIUEH ¥ IIPUHIIUIIOM
pabora Nel BI;IIK-1-B2;ITK-3- | paboTHI 1 pacueTa KOXKyXOTPyOHOTO TEINIOOOMEHHHKA B ITPHUIOKCHIH B
"UccnemoBanue B1 OHJIAH-pEeXUME
paboTel
pekymeparopa u
KOXyXOTPYyOHOTO
TErI000MeHHHUKA"
P3 JlaGopatopHas OIIK-3-B1;IIK-1- HccnenoBanue miacTHHYATOTO TEINIOOOMEHHOTO armapara
paboTa Ne2. B1;T1K-1-B2;I1K-3-
HccnenoBanue B1
paboTsl
IUTACTUHYATOTO
TEIUI00OMEHHHUKA

5.3. OueHo4Hble MaTepuabl, HCNOJIb3yeMble IS IK3aMeHa (onucaHue OWJIeTOB, TECTOB M T.II.)

®DopMoii TPOMEKYTOUHOH aTTECTANH MO AUCIUILTHHE SBIISIETCS dKk3aMeH. Hinke mpencrasnen oOpaser Omera Ui sk3aMeHa,
MPOBOJIUMOTO B MIUCBMEHHOM (hopMe.
MuHHCTEpCTBO HAYKH U BhICIIEro oopasoBanus Poccuiickoit denepanuun

®DenepalibHOE TOCYIapCTBEHHOE aBTOHOMHOE 00pa30BaTeIIbHOE YUPEXKACHHUE




BBICIIIETO 00pa30BaHUs

«HaryoHanpHbINH HCCIE10BATENBCKHI TEXHOJIOTHUECKHH YHUBEPCUTET
«MUCuC»

HosoTpontxuii ¢pumman

Kadenpa 35meKTposHepreTHKN U 3IEKTPOTEXHUKA

BUJIET Ne 0

Hucnummna: «TeroMaccooOMeHHOE 000pyA0BaHUE TPEIIPUSITHID
Hanpasnenue: 13.03.01

®dopma o0ydeHus: 3a09Has

®dopma MpoBeCHHS YK3aMEeHA: MUCbMCHHAsT

1. IIpuMeHeHns 1 KacCH(UKAIS TEINIOOOMEHHBIX alliapaToB.
2. OmpenenuTh CTENEeHb OpeOpeHns 0 reoMeTpuH pedep.

JIMCTaHIIMOHHO 3K3aMEH MOYKET TIPOBOJAMUTHCS B AEKTPOHHOM Kypce. IK3aMeHAIMOHHBIN TecT coaepxut 30 3amannii. Ha pemrenue
orBoautcs 30 MuHyT. Pa3pelieHHble IONBITKY - OJHA.

O6pa3zen 3ajanuii 17151 9K3aMeHa, IPOBOAUMOTO AUCTAHIIMOHHO B AnekTpoHHOM Kypee (ITK-3-31,V1,B1; YK-1-31,¥1,B1; YK-3-
31,V1,B1):

1.

IIpn xuneHNH KUAKOCTH HA MTOBEPXHOCTH TBEPIOTO Tena Hambojee HHTEHCUBHBIN POCT 3HaYeHHH KodddurmenrTa

TEMIOOTAAYH HAaOII0MaeTCs B 00JIaCTH:

SO ooOooQ

€CTECTBEHHON KOHBEKLIH

KPUTHYECKOH TOYKH

IUICHOYHOTO PeXHuMa

ITy3bIPHKOBOTO PEXHMa

B kpuTtepuanbHOM ypaBHEHHH KOHBEKTHBHOTO TEILIOOOMEHaA JUIs TypOYJIEHTHOTO Teue-HUs KUAKOCTH B TpyOax, B

OTJIMYUEC OT YPABHCHUSA U1 TAMUHAPHOTO TEYCHU, OTCYTCTBYCT:

v“oDoooProoooRooood

Kkpurepuii PeiiHonbaca

kputepuit [lpanarns

kputepuii Hyccenbra

kputepuii I'pacroga

Pacuer KOHBEKTHBHOTO TEMIOOOMEHa B 3aMKHYTOM IPOCTPAaHCTBE MPOU3BOJIAT C MOMOIIBIO:
5KBUBAJIEHTHOTO KO3 UIMEHTA TEIIO0TAAYH

SKBHBAJICHTHOTO KO3 (HUIMEeHTa TEeIIONpOBOIHOCTH

9KBHBAJICHTHOTO Kod(durmenTa remnonepesadn

SKBUBAJIEHTHOTO KO3((HUIMEHTa TeMIIepaTypOIpPOBOJHOCTH

B kpuTepransHOM ypaBHEHHH KOHBEKTHBHOTO TerurooOMeHa oTHomeHue (Prk/Prcr)0,25 yaursiBaer:
cBOOOIHYIO KOHBEKIIUIO

HalpasJeHHe TEIUIOBOTO MOTOKa

MOMPaBKy Ha Ha4albHBINA y4acTOK

¢bm3uYecKre CBOHCTBA KHUIKOCTH

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

Termoo6MeHa B Iy4Kax TPyO, 3a ONPEeIsIOUINi pa3Mep IPHHUMAIOT:

b = e = O 0 R R

JUTHHY TPYOBHI;

HapYXHBIH THaMeTp TPYyObI

BHYTPEHHHH AuaMeTp TPYOsl

SKBUBAJIECHTHBIH AMaMETp MEXTPYOHOTO HPOCTPAHCTBA

CymecTByIOT cieayromue GU3NIecKd JEMEHTAPHBIE CIIOCOOBI MEpefadl TEIUIOTHI:

KOHBEKLIUS

TEMJIONPOBOAHOCTD

JYYUCTHIH TEIUIO0OMEH, KOHBEKIIHS, TEIUIONPOBOIHOCTE

TemnepaTypHoe mose — 3To:

COBOKYITHOCTb 3HAU€HMI TeMIlepaTyp BO BCEX TOYKAX pacCMaTpPHBAEMOTO TeNla B JAaH-HBI MOMEHT BpEMEHU
COBOKYIHOCTb 3HAUEHMI TEMIIEpaTyp BO HAYaJlbHBIX TOYKAX PACCMATPUBAEMOTO TENa B JaHHBIH MOMEHT BPEMEHH
COBOKYITHOCTb 3HaU€HWH TEMIIEpaTyp BO HAa4aJbHBIX TOYKAX PACCMAaTPHUBAEMOIO Te€Nla B Ha4alIbHBII MOMEHT BPEMEHHU
TemmnepaTypHbIi TpaiuE€HT — 3TO BEKTOP, HAIIPABICHHBIN:

MO BEPTUKAIU K U30TEPMHUYECKON MOBEPXHOCTU B CTOPOHY BO3PACTAHUs TEMIEPATyphl

10 BEPTUKAJIN K U30TEPMHUYCCKON IMOBEPXHOCTH B CTOPOHY YOBIBAaHUS TEMIIEPATYPHI

10 HOpMAaJU K U30TEPMUUYECKOH TOBEPXHOCTU B CTOPOHY BO3PACTAHUS TEMIIEPATYPbI

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

TCIUIOBBIM ABH)KCHUEM MHUKPOYACTHUIL], Ha3bIBACTCA:

DEEDEH

TETUIOTIPOBOJHOCTHIO
KOHBEKIIHS

JYYIUCTBIA TEII000MeH
H3oTepMudeckre TOBEPXHOCTH:
TepeceKaroTes

3aMBIKAIOTCST Ha ceOs




O HE 3aMbIKAIOTCA Ha cebs

11. Ipu monepeyHOM OMBIBaHMH OAMHOYHOTO LWIMHIpPA HAHOOJbIIee 3HAUCHHE KO3(h(HUINCHTA TEIIO0TAaYH
HaOomaercs:

O B JI000BOM wacTH (pu 3HaueHuH yrma ¢ = 0)

O B KOPMOBOH 4acTu (npu 3HaueHuu yria ¢ = 180)

O B OOKOBOM yacTH (MpH 3Ha4YeHUH yriaa @ = 90)

O HE M3MEHSETCS 10 TIOBEPXHOCTH IIPH JIFOOOM 3HAYCHUH yIa ¢

12. ITpu 1aMHHAPHOM TEUEHHH KHJIKOCTH B TpyOax Kod()(HUIMEHT TEIUIoOTAaud U3MEHSETCs M0 JUIMHE KaHaua IpH
YCIIOBUU:

0 I/d > 50

O 1/d <50

O I/d <50

O I/d = 50

13. ITpn meHOYHON KOHICHCAIMH Iapa B CIydac JAMHHAPHOTO JIBIDKEHUS IUICHKH KOHIEH-caTa TEIUIO0OMEeH
OCYIIECTBIAETCA IMyTeM:

0 KOHBEKLHHU U TEIIONPOBOAHOCTH

O TEIUIONPOBOIHOCTH

U TEIUIOOTIa4n

OJ TeIIonepe1ayn

14. Ecnu ko3 dupeHT TermiooTaayn TpeThero psiaa KOPHIOPHOTO Iydka TpyO mpuHATH 3a 100%, TO K03 duuueHT
TEIIOOTaYH BTOPOTO PsJa 3TOTO IydKa COCTABUT:

O 80%

0 85%

0 90%

0 95%

15. Jlnsa Bo3ayxa KpUTEpHaJIbHOE YpaBHEHHE MPHU JIOOOM YaCTHOM Cllydae KOHBEKTHBHOTO TEMJIOOOMEHa B CTAllMOHAPHBIX

YCJIOBUSAX MOXKCT OBITH MPEACTAaBJICHO B BUAC!

GDEHD;HDDEH:DHDD;HDDH

~

e

ooooookooooRoooo

)
L

0O

Nu = f (Fo)

Nu = f (Re)

Nu = f (Gr)

Nu = f (Pr)

Juddysnonnoe uncio Hyccenpra onpenensiercss mo Gpopmyie:
NuD =l * D

NuD=v/D

NuD=1/D

NuD =1/ D

Lenpr0 MOBEPOYHOTO TEIUIOBOTO pacyuera TEINIOOOMEHHHKA SIBISICTCS ONIPEICICHHE:
TUTOIIA TN TIOBEPXHOCTH TEIIOOOMEeHa

ko duimenta Teronepenaun

HavaJIbHbIX TEMIIEpaTyp TEIJIOHOCUTENEH

KOHEYHBIX TEMIEPATyp TEIIOHOCHTEINCH

BCCX BBIIICTICPCUYUCICHHBIX TapaMETPOB

HOH BOJSHBIM 3KBUBAJICHTOM IMOHUMAIOT MPOU3BEIACHUC!:

W = C*G

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

B cxeme YCTaHOBKH PCTCHCPATHBHBIX HOI[OFPEBaTeJ'IeI/I MMUTATESILHON BOJIBI Ha TSL[ MO-A0IrpeBaTCIM HU3KOT'O JaBJICHUSA

HH}I) paboTaroT Mo HAMOPOM KOHIEHCATHOTO HACOCA, CO3/IAI0IIETO TaBICHUE BOJIBI .

6omee 60 kr/cm2

He BbIIe 16 kxr/cm2

6omee 60 kr/cm2

MeHee 6 Kr/cMm

TpyOHBII My4OK B IMOJOTPEBATENSX CETEBOM BOJBI M3TOTABIMBAETCS U3 ...
MeTH

KOMITO3HITHOHHBIX MaTepHajloB

JATYHU WIN CTalH

KAPOIPOYHOH CTATH

Koa¢pduumenT temnonepenaun k m3mepsercs B CIEIyIOINX eAMHAIAX:
Bt/m2

Bt/(Mm-C)

Br/m

Bt/(M-K)

Bt/(M2-K)

Bt/(M2-C)

Jst s dexTrBHON pabOTHI TEIUIOBOH M30JSIUN HEOOXOANMO, YTOOB KPUTHUCSCKUH THa-MeTp:
OBUT MEHBIIIE HAPYKHOTO JHAMETPa M30JIAIHN

ObUT MEHBIIIE BHEIIHETO AMAMETpa OTOJICHHOTO TPyOOIpoBOIa




O 66U OOTBIIIE BHYTPEHHETO JUaMeTpa TPyoompoBoaa

O ObLI OOJIbIIIE BHELIHETO JIMaMeTpa OTOJICHHOTO TPyOOIpoBojaa

23. TerTon30IAIMOHHBIMI CUUTAIOTCS T€ MaTePHANBI, KO3()(HUINEHT TEIUIONPOBOIHOCTH KOTOPBIX

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

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

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

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

24, JluneinbIil K03 GULINEHT TeIIonepesadl — 3T0:

O KOJIMYECTBO TEIUIOTHI, IPOXOAIIEH uepe3 eANHUILy TIOBEPXHOCTH CTEHKU B €AMHMILy BPE-MEHHU OT ropsyero K
XOJIOZHOMY TEIIOHOCHTEIIO TIPH Pa3HOCTH TEMIIEpaTyp MEXITy HUMH B OJWH Iparyc

O TEIJIOBOH MOTOK, IPOXOASAIINI Yepe3 OIWH KBaAPATHBII METp MOBEPXHOCTH IPH PA3HOCTH TEMIIEPATYp MEXIY
MMOBEPXHOCTHIO T€JIa U OKPYKaIOLIEH cpeoil B OJIUH Irpalyc

O KOJIMYECTBO TEIUIOTHI, IPOXOAIIEH Uepe3 OJUH METP JIMHBI TPYObl B €IMHUILy BPEMEHH OT rOpSAYero TEMIIOHOCUTENS K

XOJIOZHOMY IIPH Pa3HOCTHU TEMIIEPATyP MEXy HUIMU B OJIUH Ipajgyc

KOJIMUECTBO TEIUIOTHI, IPOXOJAIee B eANHUILY BPEMEHH 4epe3 eIUHUILY MOBEPXHOCTU

Jnst iHTeHCHUKanMK Npolecca TeIUIONePeaadyn OCYIECTBISIIOT CIEAYIONE MEPONPU-THS:

YBEIMYHMBAIOT TEMIEPATYPHBIN HAlop MEXAY TEIUIOHOCUTEISIMU

IPUMEHSIOT TPYOBI ¢ opedpeHneM

YBEITMUYHUBAIOT TONIIUHY TEIJIOBOH M30JIAIUU

HPUMEHSIOT MaTepuaibl C BBICOKMMH KO3((GHIMEHTaMU TEIIONPOBOIHOCTH

YMEHBIIAIT MaKCUMaJIbHOE TEPMHUUECKOE COIIPOTHUBICHUE

BCE BBIIICIEPEUUCICHHBIC MEPOIPHATHUSL

Pabounii nuanaszoH cpeaHeTeMNepaTypHBIX MPOLIECCOB U YCTAHOBOK COCTABIIAET ...

10 200 °C

ot 150 go 700 °C

cebie 200 °C

ke 300 °C

27. B perenepaTUBHBIX IOJOTpeBaTEsIX MUTATENbHON BOAbI HU3Koro aasienus ITHJI naBieHue rpetomero napa
NPUHUMAETCS, KaK MPaBHUIIO, C TAKUM PacdETOM, YTOOBI TEMIIEpaTypa €ro HachIIIeHHs IPEBbIIIaia TeMIepaTypy BOAbI Ha BEIXOJE
Ha ...

DDEHEDHDDEH.&’D

0 20 — 40 °C

0 5-10°C

O 30 - 50 °C

O 40 — 60 °C

28. ITpn oxnaxaeHUH HEOTPAaHWIEHHOH IUIACTHHBI B YCIOBHSX HECTAI[OHAPHOTO PEKMMa HEOOXOIMMO OIPEIeIUTh
BCIIOMOTATENbHYIO IIEPEMEHHYIO |, KOTOpas CBsI3aHa C MePHOANIECKON (PyHKIMe:

O yl=cos p

O yl=sin p

O yl=ctg p

O yl=tgpn

29. TennoBoit MOTOK, MPOXOASIINIA Yepe3 TPEXCIOWHYIO TUIOCKYIO CTEHKY, OyIeT:
O OJMHAKOBO 175 1-TO ciost

O OJIMHAKOBO 2-TO CIIOSI

O OJIMHAKOBO 2-T0 U 3-T0 CJIOsS

O OJIMHAKOBO JIs1 1-TO, 2-T0 M 3-TO CIIOCB

30. TeroBo#l MPOBOAUMOCTBIO CTEHKH Ha3bIBAETCH:

O OTHOIIEHHE KOd(p(UIMEHTa TEIIONPOBOAHOCTH CTEHKH K €€ TOJIINHE

O OTHOIICHNUE TOJIIUHBI K KOA(Q(HUIMEHTY TEIUIONPOBOTHOCTH CTCHKH

O npousBeieHne ko3 uimenTa TermIonpoOBOTHOCTH CTEHKH W TOJIIWHBI




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.

IIpu moBeneHNM 3K3aMeHA TUCTAaHIMOHHO KPUTEPHUSIMHU OIICHKH 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

ABTOPBI, COCTaBUTEIH 3arnaBue bubnnoreka W3naTenbcTBO, TO, 371. aapec
JI1.1 | O.H. Bproxanos, C.H. |TemnomaccooOMeH: YueOHUK M.: UH®PA-M, 2013,
[lleByenko
JI1.2 |mon. pen. M.T. TemnoTexHuKa: yaeOHHK M.: 11 "Akagemus", 2013,
[TatpoBa
JI1.3 | 0. JI. Kypbaros, A. MexaHuKa XKUJKOCTHU U ra3a B Mockga ; Bonoraa : Undpa-Umxenepus,
b. buprokos, E. B. MPOMBIIIICHHON TEIIOTEXHUKE 2021, https://biblioclub.ru/index.php?
Hosukosa, A. A. Y TETUIO3HEPreTHKE: yueOHOe page=book&id=618530
3anka nocobue
JI1.4 | 3eitneraunoB P.A. TemnomaccooOMeH B Cankr-IlerepOypr : CaHkT-
3JIEMEHTAaX TEIIOTEXHUYECKOTO [erepOyprckuii rocy1apCTBEHHBIH
obopynoBanusi. OCHOBBI arpapsbiii yauBepcutet, 2020,
TeroMaccoooMeHa: yaeoHoe https://biblioclub.ru/index.php?
noco6ue I 00yJaroImxcs Mo page=book&id=621145
HAIpPAaBJICHHUIO TIOATOTOBKU
13.04.01 TennosnepreTuka u
TEIUIOTEXHUKA




ABTOpBI, COCTAaBUTENH

3arnaBue

Bubaunoreka

M3parenscTBoO, rOf, 3I1. aapec

JI1.5 | Apxumnos B. DU3UKO-XUMHUYECKHE OCHOBBI Tomck : M3narensctBo Tomckoro
MPOLIECCOB MOJUTEXHUYECKOTO YHUBepcuTeTa, 2015,
TermoMaccoooMeHa: yaeoHoe https://biblioclub.ru/index.php?
nocobue page=book&id=442086
6.1.2. lono/IHUTe/ILHAS TUTEPATypa
ABTOPBI, COCTABUTEIH 3arnaBue BubnmnoTeka W3paTenbcTBO, TO, 371. anpec
JI2.1 |Ilom TemnorexHuka: Y4eOHHK M.: Bercm. mk, 1999,
pen.B.H.Jlykanuna
JI2.2 |T.H.Anekcees OO0m1as TemIOTeEXHUKA: M.: Bercin.mk., 1980,
Yue6.mocobue
JI12.3 | Tenerun A.C. TertomaccornepeHoc: YueOHUK M.: Meramnyprus, 1995,
JUTSL BY30B
JI12.4 | Bugun 10.B. Teopernueckne OCHOBBI Kpacnospck : COVY, 2015,
TeTIOTeXHHUKU: http://biblioclub.ru/index.php?
TemIoMaccooOMeH : yueOHoe page=book&id=497752
nocobue
JI2.5 | AH. Pacenkus, TermrooOMeHHBIE aImmapaTsl Kemeposo : Kemeposckuit
B.A. Epmomnaes HU3KOTEMIIEpaTypHOU TEXHOJIOTUYECKUN HHCTUTYT MUIIEBOU
TEXHUKH : ydeOHOe mocodue MpOMBIIIIEHHOCTH, 2012,
https://biblioclub.ru/index.php?
page=book&id=141516
JI2.6 |B. K. ITeixos, H. H. Cucrembl Mockga ; Bonoraa : Mndpa-Umkenepus,
CMupHOB KOHIUIIMOHUPOBAHHUS, 2019, https://biblioclub.ru/index.php?
BEHTHJISIIMY U OTOTIICHUS : page=book&id=565026
y4eOHUK
6.1.3. Meroauyeckue pa3padoTku
ABTOpBI, COCTaBUTENH 3ariaBue Bubnuoreka W3natensCcTBO, TOJ, AI1. aapec
JI3.1 |C.C. bepman Pacuer TennooOMeHHBIX , 1962, http://biblioclub.ru/index.php?
amnmapaToB page=book&id=220685
JI3.2 |Canosa T. IO. [Teperonnsie n Cankr-IlerepOypr: CaHKT-
PEeKTH(HUKAIIIOHHBIE IMerepOyprexuii rocynapCTBEHHBIH
ycTaHOBKU: MeToindeckue arpapubiii yausepcutet (CIIOIAY),
yKa3aHus 2016, https://biblioclub.ru/index.php?
page=book red&id=445956
6.2. Ilepeuens pecypcoB HH(OPMAIMOHHO-TeIeKOMMYHUKANMOHHOM ceTu «UHTEepHeT»
31 | KubepJlennka www.cyberleninka.ru
72 |H® HUTY MUCuC www.nf.misis.ru
D3 | Poccuiickas HaydHas dIEKTpOHHAS OUOIHOTEKA www.elibrary.ru
D4 | TemmomaccooOMeHHOE 000PYIOBaHUE IPEANPHITUN https://Ims.misis.ru/
6.3 IlepeyeHb NPpOrpaMMHOro odecrneyeHust
1.1 | WinPro 10 RUSUpgrdOLVNLEachAcdmcAP
1.2 Kommac 3D V21-22
1.3 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 |Bbpaysep Google Chrome
I1.9 Microsoft Teams
I1.10 |Zoom
I1.11 |Bpaysep Yandex
6.4. Tlepeyens NHPOPMANHOHHBIX CHPABOYHBIX CHCTEM H MPOdecCHOHAIBHBIX 023 JaHHBIX
N.1 |https://new.fips.ru/ - ®eaepanbHbIil HHCTUTYT IPOMBIIUIEHHONW COOCTBEHHOCTH
N.2 |http://window.edu.ru - UadopmarnmonHas cucrema « EnnHOE OKHO JTocTyma K 00pa3oBaTelIbHBIM pecypcam»




8. METOJJMYECKHUE YKA3AHUA J1JI51 OBYYAIOIUXCA

B mpomnecce n3ydeHns AUCIUILTIHEI BBIAEISIOT BA BUIA CAMOCTOSTENBHON pabOTHL: - ayIUTOPHAS; - BHEAYAUTOPHAsS. AyIUTOpHAas
caMocTosITeNbHas paboTa 1Mo JUCHUIIIMHE BBIMOTHAETCS Ha YUEOHBIX 3aHATHAX MOJ] PYKOBOJCTBOM IPETIOaBaTeNsl.
BHeayauropHas camocTosTenbHas paboTa - IilaHupyeMast yaeOHast paboTa 00yqaroIiMCs, BEIIIOIHAEMAasl BO BHEAYIUTOPHOE
BpeMs 110 33/IaHUIO U IPH METOANYECKOM PYKOBOJCTBE MPETIOABATENs, HO O€3 €ro HEMOCPEACTBEHHOTO YJacTHI.
CamocrosTenbHas paboTa, He IPEeayCMOTPEHHAS TPOTPpaMMOil yaeOHOH AMCIUIITHHEL, PACKPHIBAOIIEH U KOHKPETH3UPYIOIIEeH ee
coJiep’KaHue, OCYIECTBIIAETCSA 00yJaloMUMCs HHUIIMATUBHO, C LETbI0 PeaTi3allil COOCTBEHHBIX YU€OHBIX 1 HAyYHBIX HHTEPECOB.
s 6oree 3 PEeKTHBHOTO BBITIOIHEHUS CAMOCTOSTENEHON paboTHI IO TUCIUIIMHE MIPEIoAaBaTeNlb PEKOMEHAYET HCTOUHHUKHA JUTS
paboTHI, XapaKTepu3yeT HanboJee paoHAIBHYIO METOIUKY CAMOCTOSTEIFHOM PaboTHI, IEMOHCTPHPYET paHee BHIIOTHCHHBIC
oOyJaromucs paboThl U T. 1. Buabl 3a1aHuii A7 BHEAYAUTOPHON CaMOCTOSTENbHON pabOThl, HX COAEPKAHUE U XapaKTep MOTYT
HMETb BapUaTUBHBIN U I PEepeHIINPOBAHHBIN XapaKTep, yIUTHIBATh HHANBHIYAIbHbIE 0COOCHHOCTH 00Y4alOIIerocs.
CamocTosTenbHast paboTa MOXKET OCYIIECTBIATHCA HHANBUIYATLHO WM TPYIIIAaMH CTYIeHTOB online (paboTa B JIEKTPOHHOH
uHpopmannonHo-o6paszoBarensHoit cpeae HUTY «MUCuCy» (OMOC), yacThio KOTOPOH HEMOCPEACTBEHHO MpeJHA3HAUCHHON JUIs
OCyIIECTBIEHHs 00pa30BaTEILHOTO MpolEcca ABIAeTCA DIEKTPOHHbINH 06pa3oBaTenbHblil pecypc LMS Canvas.) U Ha 3aHATHAX B
3aBHCHMOCTH OT IIeIH, 00beMa, KOHKPETHOI TeMaTHKH CaMOCTOSATEIIbHON PabOTHI, yPOBHS CI0KHOCTH. B0o3MOXHO mpoBeneHne
CHHXPOHHOH pabOTHI CO CTyIeHTaMH C uctonas3oBanreM Microsoft Teams mmu Zoom. KOHTpos pe3ynbTaToB BHEAYIUTOPHOH
CaMOCTOSITENIbHOI PaboThI OCYIIECTBIIAETCS B MpeJieNiax BpEMEHHU, OTBEACHHOTO Ha 00sI3aTeNbHbIe yueOHbIe 3aHIATUS 110
JVCIUIUIMHE Ha IPaKTHYECKUX , JJAOOPAaTOPHBIX 3aHITHSIX.




