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



1. HEJIX OCBOEHUA

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

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

2. MECTO B CTPYKTYPE OBPA30OBATEJILHOM ITPOT'PAMMBI

Bbnoxk OIT: b1.B

2.1 TpeGoBanus k HpeHBaIPHTeJ]LHOﬁ NOAT0TOBKE 00y4aloLerocs:

2.1.1 | BozayxomoaroroBka

2.1.2 | Merpouorus, cepTH(GUKAINS 1 TEXHIICCKHE H3MEPCHUS

2.1.3 | Har"erarenu u TEILIOBLIE ABUTATEIN

2.1.4 | OcHOBBI TpaHCHOPMALIUN TETUIOTHI

2.1.5 |IIpupomooxpaHHbIC TEXHOJIOTUH HA 00BEKTAX TEINIOIHEPIeTHKH

2.1.6 | TexHozorus NOArOTOBKU BOJBI M TOIUIMBA HA OOBEKTaX TEIIOIHEPIeTUKU

2.1.7 | OHepreTuuecKuii MEHEIPKMEHT

2.1.8 |[T'mmporazoguHaMuka

2.1.9 |HaueprarenpHas reoMeTpus U HHXKEHEpHas rpajuka

2.1.10 |IlpuknagHas MexaHHUKa

2.1.11 |YuebHas npakTuka

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

2.2.1 |HayuHo-nccnenoBarensckas paboTa

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

2.2.3 |IIpepnumnioMHas NpakTHKa

2.2.4 | TexHOJIOTUYECKHE SHEPIrOHOCUTEIH MPEATIPUATHI

2.2.5 |3nexkrpocHaOxeHHE U 000PYIOBAHHUE MPOMBINUICHHBIX TPEATPHATHN

2.2.6 | DHeprocOepexeHHE B TEMIOIHEPIETUKE U TEIUIOTEXHOJIOTHH

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

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

3HaTh:

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

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

3HaTh:

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

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

3HaTh:

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

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

3HaTh:

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

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




YMmerb:

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

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

YMmerb:

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

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

YMmerh:

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

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

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

Baaaernb:

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

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

Baagers:

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

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

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

Baagern:

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

4. CTPYKTYPA U COJAEP)XAHUE

Kon Haunmenopanue pasnenos u | Cemecrp | Yacos | @opmupyemsblie | Jluteparypa | Ilpumedanue KM Beinosan
3aHATHS TeM /BUA 3aHATHSA/ / Kype HHIMKATOPBI H 1. sieMble
KOMIeTeHIMii pecypchl padoThI
Pa3gen 1. OcHoBHBIE
TOJI0KEHHSI
Ten1000MEeHHOr0
000py10BaHUsA
1.1 Knaccugukarnms 4 4 OIIK-3-31 IIK- JI1.1
TEII000MEHHOTO 1-31 IIK-3-31 JI1.2J12.1
obopynoBaHusl. IK-3-32 J12.2J12.3
PexynepaTtuBHble 2.4
TEII000MEHHUKHI 212233524
HENpPEPBIBHOIO NEHCTBUSL.
PexynepaTtuBHble
TEII000MEHHUKHI
HNEPHOANYECKOTO JEHCTBHUS.
PereneparuBHble
TemnooOMeHHUKHU. /JIex/
1.2 TennoBoil KOHCTPYKTHBHBIN 4 6 OIIK-3-Y1 1.1 P1
pacyer peKyrnepaTUBHBIX, OIIK-3-V2 IIK JI1.2J12.2
pEreHepaTuBHbIX U -1-Y1IIK-3-V1 J12.3
CMECHUTEIIb HBIX aNllapaToB J12.4J13.2
Mp/ 010323334




1.3 HUccnenoBanne paboTs 2 OIIK-3-B1 IIK- JI1.1
pekymneparopa u 1-B1 IIK-1-B2 JI1.2J12.2
KOKyXOTPYOHOTO [1IK-3-B1 J12.3
TeruiooOMeHHuKa /J1ab/ J12.4J13.1

J3.2
212233 54

1.4 [ToaroroBka k 15 OIIK-3-31 JI1.1 P1
MIPAKTUYECKOMY 3aHATHIO U OIIK-3-V1 JI1.2J12.2
nabopaTopHO# paboTe. OIIK-3-Y2 J12.3
Beinonuenue, opopmiieHre U OIIK-3-B1 IIK- J12.4J13.1
MOJArOTOBKA K 3aIlIUTE 1-31 IIK-1-V1 JI3.2
1abopaTopHOIl pabOTHI. IK-1-B1 [IK-1 | 31 32 33 B4

/Cp/ -B2 T1K-3-31
IK-3-32 TK-3-
V1 T1K-3-Bl
Paznen 2. CymuniabHble 0
BbINIAPHbIE YCTAHOBKH

2.1 BerlinapHble, OpecHUTENbHBIC 4 OIIK-3-31 TIK- J.1
W KpUCTAJUIM3aLHOHHBIE 1-31 IIK-3-31 JI1.2J12.2
ycTtaHoBKU. [leperonnsie u TIK-3-32 JI2.3712.4
peKTH(UKAUOHHBIE D152 33 D4
ycraHOBKU. CyIINIbHbIE
YCTaHOBKH. AOCOpPOIIMOHHEIE
1 aJICOPOLIMOHHBIE aNMapaThl.

TennooOMeHHUKH-
YTHIIH3aTOPhL. BeIOOp
CTaHJIAPTHOTO
obopynosanus. /Jlex/

2.2 TeruioBoit 1 MaTepuaIbHBINA 6 OIIK-3-V1 J.1 P1
OaJytaHC BBITAPHBIX OIIK-3-Y2 IIK JI1.2J12.2
ycraHoBok. /IIp/ -1-YV1 IIK-3-VY1 J12.3

J12.4J13.2
2012233 24

2.3 HccnenoBanue 2 OIIK-3-B1 IIK- J1.1 P3
IJIACTUHYATOTO 1-B1 IIK-1-B2 JI1.2J12.2
TEII00OMEHHOTO [K-3-Bl J12.3
ammapara /J1a6/ J12.4J13.1

J3.2
21223334

2.4 [MoaroroBka k 60 OIIK-3-31 J1.1 KM1 P1
MIPAKTUYECKOMY 3aHATHUIO U OIIK-3-V1 JI1.2J12.2
nabopaTopHO# padoTe. OIIK-3-Y2 23
Brimonaenne, oopmiieHre u OIIK-3-B1 TIK- J12.4J13.2
MMOITOTOBKA K 3aIlUTe 1-31 TIK-1-Y1 | 213233 54
n1abopaToOpHOM paboTHI. ITIK-1-B1 ITIK-1
JeaspaTopsl. -B2 TIK-3-31
lMa3oxkuakocTHbIe U TIK-3-32 TIK-3-
JKUKOCTHO-)KHIKOCTHBIC V1 IIK-3-B1
CMeCHUTEINbHBIE (KOHTAKTHBIE)

TeTI000MEHHHKH.
Tepmuueckue
MIPOU3BOJICTBEHHBIE
TEIIoMaccOOMEHHBIC
mpoueccsl U ycraHoBku. /Cp/

2.5 [IpoBenenue 9 OIIK-3-31 K- J1.1 KMI1
sK3aMeHa /DKk3aMeH/ 1-31 TIK-3-31 JI1.2J12.1

I1K-3-32 J12.2J12.3
J12.4713.1
J3.2
212233 54

Pa3nen 3. IloaroroBka K
KOHTpOJIl)l-l]:lM
MEpONPUSTHSM U
BBINOJIHSIEMBIM padoTam




3.1 O0BeM uacoB 4 36 OIIK-3-31 JIL.1J11.2 KMI1
CaMOCTOSTENBbHOM PaboThI Ha OIIK-3-V1 JI1.3J11.4
noarotoBky k KM /Cp/ OIIK-3-Y2 JI1.5712.1
OIIK-3-BI TIK- | JI2.2J12.3
1-31 TIK-1-V1 2.4
[IK-1-B1 IIK-1 JI2.5J13.1
-B2 TIK-3-31 J3.2
[K-3-32 TIK-3- | 31 32 33 B4
V1IIK-3-Bl
32 O06beM yacoB 4 36 OIIK-3-31 J2.3J12.4 P1
CaMOCTOSTENEHOW PabOTHI Ha OIIK-3-Y1 JI2.5J13.1
noarotoBky k BP /Cp/ OIIK-3-Y2 J3.2
OIIK-3-B1 IIK- | 91 32 33 54
1-31 TIK-1-¥1
MK-1-B1 IK-1
-B2 TIK-3-31
I1K-3-32 [IK-3-
V1IIK-3-B1
5. ®OHJ OIIEHOYHBIX MATEPUAJIOB
5.1. KoutpoJibHble MeponpusTusi (KOHTPOJILHAsA padoTa, TeCT, KOJJIOKBHUYM, 3K3aMeH U T.I1), BONPOCHI JJIs
CaMOCTOSITeJIbLHON MOATOTOBKH
Kon KontponrsHoe 1_][;;0];6}?;?“’16 B
KM MepOTpHATHE It pEl OTIPOCHI JUTS TIOATOTOBKHU
KOMITeTEHINI1
KM1 DK3aMeH ITK-1-31;I1K-1- 1. IlpuMeHeHus U KIacCU(PHUKAINA TETUIOOOMEHHBIX aIapaToB.
YL;IIK-1-BL;IIK-1- | 2. OcHOBHBIE KOHCTPYKIIMH TEIUIOOOMEHHBIX alIlapaToB.

Bl

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

3. KoxxyxoTpyOHBIE U CEKIIMOHHBIE TETIIO0OMEHHBIE ammapaThkl.
KoucTpykuus u npumeHeHue.

4. ITmacTuHYaTHIE TEINIOOOMEHHHKH [UIS )UAKUX U ra3000pasHbIX
TeroHocureneid. KoHCTpykiuu u npuMeHeHue

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

TeIIOOTAAYH.

7. Buzpl pacuera Tena00O0MEHHbIX annaparoB - TEIIOBOM
KOHCTPYKTHBHBIH, IOBEPOYHBIN THIPABINYECKHI U JIP.

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

9. Ompezenenre TENI0BON HArPy3KH anmapara 1o rpagiueHTy
TEMITepaTyp TEIIIOHOCHUTEIIS Ha IIOBEPXHOCTH TEINIO0OOMEHa.

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

11. DddexruBHOCTS TeUIO0OMeHHNKA. Ee dn3mdeckuit cmpici. Yuco
€IMHHI] TTIePEHOCA.

12. [locnenoBaTenbHOCTH pacyera TeruioooMenHrnka meroom E - N.
13. Pacuer k03()HUIIMEHTOB TEIIOOTauH B TETIIOOOMEHHBIX
ammapaTax B CIydae UX 3aBHCHMOCTH OT TeMIIepaTyphl

MOBEPXHOCTH TEIUIOOOMEHa.

14. OpeGpennbie TpyOuaThie Te1o0OMeHHUKU. KOHCTpyKInu
NpHMEHEeHNE XapaKTepUCTHKH opedpeHus. TexHonorns

opeOpeHust.

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

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

Ompenenenue TpeOyeMOil MOITHOCTH Ha MPOKAYKY TETUIOHOCHTEIIS.
17. Crioco0B! yBeTMUCHHMS TEIUIOBOW HATPY3KH B TEINIOOOMEHHBIX
anmapaTax (opebpeHue, HHTeHCH(UKALUS TEII000MeHa)

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

BPEMEHH HAarpeBa TEIUIOHOCUTEIS.

19. Ilpunuun pa®oTsl TeIIOBBIX TPYO. Tunsl purnneit. OnpeneneHus
KOJIMYECTBA NepeJaHHoro Temna. OrpaHn4eHus Ha




paboTy TemnoBbIX TPyO. TemnooOMeHHbIe anmapaTsl Ha TEIIOBBIX
TpyOax.

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

C peKynepaTuBHBIMU.

21. M3menenue TeMnepaTyp Hacajaku pereHepaTopa. Koadduient
AKKyMyJLUU Hacaaku. TemnepaTypHbIil THCTEpE3UC.

22. KoabduiueHT Temnonepenady pereHepaTUBHOIO TeINI00OMEHHHKA.
CpaBzenue TeroBoi 3 dekTuBHOCTH

pereHeparopa U peKyneparopa.

23. H-d quarpaMma BIQXXHOTO BO3IyXa. BH OCHOBHEIX ITPOIIECCOB
o6paboTtku Bo3ayxa B H-d nuarpamme.

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

25. AnmapaTsl BIaXHOT0 Bo3ayxa. Mx pacuer npu nomormu

k03 hUITMEHTA BIArOBBIIAICHHS.

26. CootHomenue JIptouca u ypaBHeHue Mepkens VX npumenenue ais
pacdera TeII00OMEHHBIX allapaToB BIAXKHOTO

BO31yXa.

27. KoHCTpYKIMH CMECUTEIIBHBIX TEINIO0OMEHHHUKOB. TernoBoii u
MaTepHabHbIH OanmaHC CMECHTENIBHBIX

TeTMI000MEHHHUKOB.

28. IlocnenoBaTenbHOCTH OCTPOCHUS MIpoliecca 00pabOTKH BO3/1yXa B
CMECHUTENBFHBIX TeII000MeHHIKaxX CpemaHsisa

Pa3HOCTH TEMIIEPATyp B CMECHTEIIBHBIX TEIII0O0OMEHHHKAX.

29. TlocnenoBaTenbHOCTh pacyera MOJbIX M HACAI0OUHBIX CKpYOOepoB.
30. Cuctembl 060poTHOTO BofocHaOxeHus. VX Ha3HaYeHne u
KIaccuuKaIms.

31. CpaBHHTeNbHAS XapaKTEPUCTUKA OCHOBHBIX TUIIOB IPaJANUpPEH.

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

BIIQYKHOCTH aTMOC(EPHOTO BO3/yXa.

33. [IpuMeHeHue BhIMapHBIX YCTaHOBOK. CXeMbl M KOHCTPYKIIUH
BBIITAPHBIX YCTAHOBOK.

34. IlpuHIUN OeHCTBUS BBIIAPHBIX annapaToB. MaTepuanbHbIi 1
TEIJIOBOH OanaHc BBIIAPHON ycTaHOBKU OmpeseneHue

KOJIMYECTBA [Tapa Ha BBIMAPKY.

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

UX BBIYUCIICHUE.

36. IlocnenoBaTebHOCTH pacyeTa OJIHOKOPITYCHOH BBITAPHOU
YCTaHOBKH.

37. OcobeHHOCTH pacueTa cpeHell pa3sHOCTU TeMIIepaTyp U

K03 pUIMEHTa TEIIO0TIauH B IPEIOIei KaMepe BBIIIAPHOTO
ammapara.

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

BJIarocoiep KaHue.

39. Kimaccu¢ukanust BIaXXHBIX MaTepPHAJIOB U MIPUHINIHAIEHBIC CXEMBI
YCTaHOBOK JUIs HX CyIIKH CyIIMIbHBIC aTeHTHL.

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

41. MarepuaibHblil KOHBEKTUBHOH CYHIIMIBbHON YCTAaHOBKH
Cocrapnsiomye TeIoBoro d6asanca CylmMabHONH YCTaHOBKH.
TeopeTnueckas CynmiKa.

42. IpuHnun paboTs! TemIoBHX TpyO. Tuns! durwuneit OnpenencHns
KOJIMUeCTBa MepeJaHHoro Tera OTpaHIYeHUs Ha

paboTy TEIIOBBIX TPYO.

43. TIporiecchl MeperoHku U pektudukanuu. x npumenenue. Otauane
MPOIIECCOB BBITAPKH U ITEPETOHKI

44. Tunel cMecel KUJIKUX KOMIIOHEHTOB. 3akoH Payrst.

45. lnarpaMMbl pacTBOPOB XHIKUX cMmeceid.(P-x, t-x,y, X-y-
nuarpaMmsl ). VI locTpoeHne 1 Ha3HaueHue

46. IIpocras, HempepbIBHAs 1 MHOTOKpaTHAs neperoHka CxeMsl
YCTaHOBOK M M300pa’keHHe MPOLIECCOB B t-X.y JUarpamme.

47. CxeMa 1 IpUHIMIT pabOTH PeKTH(OUKAINOHHON YCTAHOBKH.
MarepuanbHbIH O0anaHc peKTH(HUKAINOHHON YCTaHOBKH.

48. ®daermoBoe yncino. MuHHUMaIbHOE (DIETMOBOE YHCIIO.




| OmnpeneneHue YucIa Tapeaok B PeKTH(PUKAIIMOHHBIX KOJIOHHAX.

5.2. Ilepevens padoT, BbINoIHsIeMbIX N0 AucuumnHe (KypcoBas padora, KypcoBoii npoexr, PI'P, Pedepat, JIP, IIP u 1.11.)

Kon HasBanue Tposepsembie
WHIAKATOPHI Copnep:xaHue pabOTHI
paboThI padoTsI N
KOMIIETEeHIINH
P1 Kypcogoii mpoekr IMK-1-31;I1K-1- Tun anmapaTa 1 UCXOHBIE TTApaMETPHI BBIJAIOTCS MPEIo/iaBaTeeM
"TemmoBo#t u YI;IIK-1-B1;IIK-1- [ unauBuayansHO 110 BapuaHTaM.
TUPaBIMYECKUN B2;TIK-3-31;I1K-3- | PacueTHO-NOSICHUTEBHAS 3aICKa KYPCOBOTO MIPOEKTa JOJDKHA
pacuer 32;IIK-3-V1;I1IK-3- | conmepxats:
TEII000MEHHOTO Bl TUTynbHBIN TUCT
anmapara" 3agaHue Ha KypCOBOU IIPOEKT
Copeprxanue
Bgenenne
Teoperudeckas yacthb (onmucanue QyHKIUI BEIOPAHHOTO arperara, ero
CpaBHUTENbHAS XapaKTEPUCTUKA C aHATIOTHYHBIMHU
00BEKTaMM)
IMpakTHdeckas 9acTh (pacyeT TEIIOOOMEHHOO amIapaTa)
3aKiro4eHue
CIHHCOK UCIOJIb30BAHHBIX HCTOYHUKOB
[Ipunoxxenus
P2 JlabopaTopHas [IK-1-B1L;IIK-3- OcymiecTBIsIeTCS] 03HAKOMIIEHHE ¢ KOHCTPYKIIUEH W IIPUHITUIIOM
pabota Nel B1;0IIK-3-B1;I1K-1 |paboTsl 1 pacyera KOKyXOTPyOHOTO TEIUIOOOMEHHHUKA B TTPHUIIOKECHUH B
"UccnenoBanue -B2 OHJIAH-pEeXUME
paboThI
pekymeparopa u
KOXyXOTPYyOHOTO
TEI000MeHHHUKA"
P3 JlaGopatopHas [TK-1-B1;IIK-3- HccnenoBanue miacTHHYATOTO TEIUNIOOOMEHHOTO armapara
paboTa Ne2. B1;0IIK-3-B1;IIK-1
UccnenoBanue -B2
paboTs
TUTACTHHYATOTO
TEIUI00OMEHHUKA

5.3. OueHouHble MaTepuabl, HCIOJIb3yeMble JJIs IK3aMeHa (onucaHue OWJIeTOB, TECTOB M T.II.)

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

MuHHUCTEPCTBO HAYKH U BhIcIIero oopasosanus Poccuiickoit deneparmn

®DenepalibHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00pa3oBaTelIbHOE YUPEKICHHE

BBICIIIETO 00pa30BaHUS

«HanuoHanbHbIN Hccnen0BaTeNbCKUM TEXHOJIOTMYECKUN YHUBEPCUTET

«MUCuC»

HoBotponuxuii pumman

Kadenpa 31meKTpoIHEpreTHKH 1 AICKTPOTEXHUKH

BUJIET Ne 0

Jucunmumza: «TemnomaccooOMeHHOE 000pyI0BaHUE IPEATPHUSITHID)
Hampasnenue: 13.03.01

®dopma 00ydeHHs: 3a09HAST

dopma NpoBeIeHNs IK3aMEHA: IMCbMEHHAs

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

JIMCTaHIIMOHHO 9K3aMeH MOXKET MPOBOJUTHCS B JIEKTPOHHOM Kypce. DK3aMeHallMOHHBIN TecT conepxkut 30 3ananuii. Ha pemenue
orBoaurcs 30 MuHyT. PaszpeleHHble ONBITKY - OJHA.

O6pa3zen 3agannii 1715t 9K3aMena, npooanmoro aucranmuonno (IMK-3-31,¥V1,B1; YK-1-31,V1,B1; YK-3-31,V1,B1):

L. ITpy KUIIEHUH >KHIKOCTH Ha IMOBEPXHOCTU TBEPIOTO Tejla Hanbojee MHTEHCUBHBIH POCT 3HaUeHUH Ko duIMeHTa
TEIIO0TAa4Yy HaOJIFoAaeTcsl B 00IacTH:

€CTECTBEHHOI KOHBEKIIMU

KPUTUYECKON TOUYKHU

IJIEHOYHOTO pPeXHuMa

My3BIPEKOBOTO PEXKIMA

B xpuTepraisHOM ypaBHEHHH KOHBEKTHBHOTO TEIUIOOOMEHA Ui TypOYJICHTHOTO Tede-HUS KHIKOCTH B TpyDax, B
OTIMYME OT YPaBHEHUs IJIsl TAMUHAPHOTO TEYEHHs, OTCYTCTBYET:

O kputepuii PeitHonbaca

NSO OO o




U kpurepuii Ilpannrns

O kputepuit Hyccenbra

0 kputepuii I'pacroda

3. Pacuer KOHBEKTHBHOTO TEIIOOOMEHA B 3aMKHYTOM IPOCTPAHCTBE MPOU3BOJIAT C MOMOIIBIO:

O SKBUBAJICHTHOTO KOA(QQUILMEHTA TEMI00TIAuN

O 5KBUBAJIEHTHOTO KO3()(HUINEHTA TEIIIONPOBOAHOCTH

O SKBUBAJICHTHOTO KO3 QHIIMEHTa TeIuIonepenayn

O SKBUBAJICHTHOTO KOA(PQHIMEHTa TEMIIEPaTypOIPOBOJHOCTH

4. B kpuTepuanbHOM ypaBHEHHHM KOHBEKTHBHOTO TeruiooOMeHa oTHoreHue (Prk/Prer)0,25 yauThiBaeT:

O CBOOOIHYIO KOHBEKIIHIO

O HaIpaBJIeHUEe TEIUIOBOTO MOTOKA

O MOMPaBKy HAa HAa4albHBIN y4acTOK

O (u3nueckre CBOWCTBA KUAKOCTH

5. IIpu ucnonb30BaHUM KpPUTEPUAIBHBIX ypaBHEHUH, moaydeHHbIX B. I1. McaueHko ais pacuera KOHBEKTUBHOIO
TemI000MeHa B IMy4Kax TpyO, 3a OMpeaesIoNMil pa3Mep IPHHUMAIOT:

0 JUTHHY TPYOBI;

O HapYXHBIH THaMeTp TPyObl

O BHYTPEHHHUH AHaMeTp TPYOBI

O SKBHUBAJICHTHBIII THaMeTp MEKXTPYOHOrO MPOCTPaHCTBA

6. CyIecTByIOT cieayromye GU3NIecKd IEMEHTAPHBIE CIIOCOOBI Mepeiadll TeIUIOTHI:

U KOHBEKIUS

U TETIONPOBOJIHOCTH

O JYYHUCTBHIH TEMI000MEH, KOHBEKIIMS, TEIUIONPOBOHOCTh

7. TemnepaTypHoe mose — 3T0:

O COBOKYITHOCTH 3HAUEHHH TEMIIepaTyp BO BCEX TOYKAX PacCMaTPHBAEMOTO TeNa B AAaH-HBI MOMEHT BPEMEHU
O COBOKYITHOCTb 3HAU€HMII TeMIlepaTyp BO HadaJlbHBIX TOYKAX PACCMAaTPUBAEMOTO TeNa B JaHHBIH MOMEHT BpPeMEHH
O COBOKYIHOCTb 3HAUYEHMI TEMIIEpaTyp BO HadaJbHBIX TOYKAX pacCMAaTPUBAEMOrO TeNa B HayalbHbI MOMEHT BpPEMEHH
8. TemmnepaTypHbIi IpaiuE€HT — 3TO BEKTOP, HANIPABICHHBIN:

O [0 BEPTUKAIN K H30TEPMHUUYECKON MOBEPXHOCTU B CTOPOHY BO3PACTAHUS TEMIEPATYPHI

O M0 BEPTUKAIU K U30TEPMHUYECKON MOBEPXHOCTU B CTOPOHY YOBIBaHUS TEMIIEPaTyphl

O 10 HOpPMAaJIM K M30TEPMUIECKOI MOBEPXHOCTH B CTOPOHY BO3pACcTaHMS TEMITEPaTyphl

9. INepenaya TEmIOTH! MPH HETIOCPEACTBEHHOM CONPHKOCHOBEHHH TEJN FIJIM BHYTPH TBEPIOTO TeNa, 00YCIOBICHHAS
TEMJIOBBIM JIBIDKCHUEM MUKPOUYACTHUI], Ha3bIBACTCA:

O TEMIOMPOBOAHOCTBIO

U KOHBEKIUSI

O JYYUCTBIN TEIIO0OMeH

10. N3oTepmuueckue MOBEPXHOCTH:

O IIEPECEKAIOTCS

O 3aMBIKAIOTCS Ha ce0s

O HE 3aMbIKaloTcsa Ha cebs

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

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

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

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

O HE U3MEHSETCS 110 TIOBEPXHOCTH IIPH JIFOOOM 3HAYCHUH yIa ¢

12. [Tpu naMuHApHOM TEUEHUH KHUIKOCTHU B TpyOax KOA(QQUUHMEHT TEMIO0TAAYH U3MEHSETCA N0 JAJIMHE KaHaja Mpu
YCIIOBHHU:

O I/d > 50

O I/d < 50

O I/d <50

O I/d = 50

13. ITpu nneHOYHOH KOHICHCAIMH Iapa B CIydac JTAMHHAPHOTO JIBIDKCHUS IUICHKH KOHIEH-CaTa TEII00OMeH
OCYIIECTBIAETCS IMyTeM:

O KOHBEKIIMU U TEIUIONPOBOJHOCTU

U TEIUIONPOBOIHOCTH

U TEIUIOOTIa4n

O TeronepeJaun

14. Ecnm ko3 duImeHT TermiooTaaun TpeThero psiaa KOPHIOPHOTO ITydka TpyO mpuHATE 3a 100%, To K03 dunmeHT
TEIJIOOTaYH BTOPOTO PsJa 3TOTO IydKa COCTABUT:

O 80%

O 85%

O 90%

O 95%

15. Jlns Bo3myxa KpUTEpHANbHOE YpaBHEHUE MPH JII0O0OM YaCTHOM CIydae KOHBEKTHBHOTO TEMJIOOOMEHA B CTAI[MOHAPHBIX
YCIIOBHSX MOXeET OBITH ITPEICTABICHO B BHUE:

O Nu = £ (Fo)

O Nu = f (Re)




Nu = f (Gr)

Nu = f (Pr)

Juddysnonnoe yucio Hyccenbra onpenensercs o gpopmyie:
NuD =1 *D

NuD=v/D

NuD=1/D

NuD =1/ D

Lenpio TOBEPOYHOTO TEMJIOBOTO pacyera TeIIOOOMEHHHUKA SBISETCS ONpeeNeHre:
IUTOMIAM TIOBEPXHOCTH TEIIOOOMEHa

koddurmenTa Termonepenaun

HaYaJbHBIX TEMIEPaTyp TeIIOHOCUTENEH

KOHEYHBIX TEMIEPATYpP TEIIOHOCHTEICH

BCEX BBINICTICPCYHCIICHHBIX TAPAMETPOB

[To BOJSHBIM SKBUBAJICHTOM ITOHMMAIOT MPOU3BEICHUE:

W =C*G

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

EEHDD;DDEHDSHDDESDD

B cxeme ycTaHOBKM pereHepaTHBHBIX MOJOrpeBaTelNiell muTarenbHoi Boasl Ha TOL mo-gorpeBareny HU3KOTO AABICHUS
(HHI[) paboTaroT 1oJ| HAIIOPOM KOHAEHCATHOTO HAcoCa, CO3IAIONIETO IABICHUE BOIHI .

O 6omee 60 kr/cm2

O He BbIIe 16 Kr/cM2

0 6omee 60 kr/cm2

0 MeHee 6 Kr/cM

20. TpyOHBII ITy4OK B IMOJOTPEBATEISIX CETEBOH BOIBI U3TOTABIMBACTCS U3 ...

OJ Meau

0 KOMITO3HIIMOHHBIX MaTepHalioB

U JIATYHH WJIM CTajlu

U JKapOIPOYHOU CTaIU

21. Koa¢pduuuenT temnonepenayn k m3mepsercs B CIEAYIOIUX SAUHUIAX:

O Bt/m2

N Bt/(m-C)

O Bt/m

N Bt/(Mm°K)

O Bt/(M2-K)

O Bt/(M2-C)

22. Jns apdexTuBHON pabOThI TEIIOBOW H3OJSAIMHA HEOOXOIMMO, YTOOBI KPUTHUIECKUI THa-METP:
O OBUT MEHBIIIe HAPY)KHOTO JHaMeTpa M30JIIHA

O OBLT MEHBIIE BHEITHETO TUaMEeTpa OTOJIEHHOTO TPYOOIpoBOIa

O ObL1 OOJbLIIE BHYTPEHHETO JHaMeTpa TpyOomnpoBoa

0 ObUT OOJIBIIIE BHEIITHETO JWAMETpa OTOJIEHHOTO TPyOOIpoBOaa

23. Teron30IAIMOHHBIMI CUUTAIOTCS T€ MaTepPHANbl, KO3()(HUINEHT TEIUIONPOBOJHOCTH KOTOPBIX
O A>0,2 Br/(m-C)

0 A > 0,2 Br/(M-C)

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

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

24, JluneiHbIil K0P PULIKEHT Termonepeaayn — 3T0:

0 KOJIMYECTBO TEIUIOTHI, IPOXOIAIIECH Yepe3 eANHHILYy TIOBEPXHOCTH CTCHKH B €AWHHILY BPE-MCHHU OT TOPSYEro K
XOJIOZHOMY TEIIOHOCHTEIIO TIPH PA3HOCTH TEMIIEpaTyp MEXTy HUIMH B OIWH Ipayc

O TEIJIOBOH MOTOK, MPOXOAAIINI Yepe3 OIUH KBaAPATHBIII METp MOBEPXHOCTH IPH PAa3HOCTH TEMIIEPATyp MEXIY
MOBEPXHOCTHIO Tela U OKPYXKAIOIIEH Cpeioi B OUH rparyc

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

XOJIOZHOMY IIPU Pa3HOCTHU TEMIIEPATyp MEXy HUMU B OJIUH IPagyc
KOJIMUECTBO TEILIOTHI, IPOXOJAIee B eAUHUILy BPEMEHH 4epe3 eIUHUILY MOBEPXHOCTU

Jlnst uHTeHCnUKanuK Npolecca TeIUIONEePEaadn OCYIECTBISIIOT CIEAYIOIINE MEPONPU-THS:

YBEIMYHUBAIOT TEMIEPATYPHBIN HAIoOp MEXAY TEIUIOHOCUTESIMU

IPUMEHSIOT TPYOBI ¢ opedpeHneM

YBEJIMUUBAIOT TOJIIMHY TEIUIOBOH H301A1UH

MPUMEHSIOT MaTepHajbl ¢ BEICOKIMH KO3((GHINEHTAMH TEIUIONPOBOIHOCTH

YMEHBIIAIT MaKCHUMaJIbHOE TEPMHUUECKOE COIPOTHUBICHUE

BCE BBIIICNIEPEUUCIICHHBIC MEPOIPHATUSL

Pabounii nnanaszoH cpeaHeTeMNEpaTypHBIX MPOLIECCOB U YCTAHOBOK COCTABIIAET ...

J0 200 °C

ot 150 mo 700 °C

csbie 200 °C

Hmwxke 300 °C

27. B pereHepaTHBHBIX IOJOTpeBaTEsIX MUTATENbHON BOABI HU3KOro aasienus ITHJI naBieHue rpetomero napa
IpUHUMAETCS], KaK MPaBHUIIO, C TAKUM Pacd&TOM, YTOOBI TEMIEPATypa €ro HachlleHHs IPEBbIIIaga TEMIepaTypy BOAbI Ha BBIXOJE

j[l[jg[l[j[l[j;\h’[l




Ha ...
O 20 — 40 °C

O 5-10°C

O 30 — 50 °C

O 40 — 60 °C

28. [pu oxyaxIeHU HEOTPAHUYCHHOMN TUIACTUHBI B YCIOBUAX HECTAIIMOHAPHOTO PEXXHMMa HEOOXOIUMO OIPEACIUTh
BCIIOMOTATENHHYIO TIEPEMEHHYIO |1, KOTOpas CBsI3aHa ¢ IIePHOANIECKON QyHKITHeH:

yl=cos n

yl=sin p

yl=ctg p

yl=tgp

TenoBoil MOTOK, MPOXOASAIINHA Yepe3 TPEXCIOWHYIO TNIOCKYIO CTEHKY, Oyaer:

OJIMHAKOBO 171 1-TO clios

OJIMHAKOBO 2-TO CJIOS

OJUHAKOBO 2-r0 U 3-TO CIIOs

OJIMHAKOBO 111 1-T0, 2-T0 U 3-TO CIIOEB

TemnoBo#t MPOBOIUMOCTBIO CTCHKH HA3bIBACTCS:

OTHOIICHHE KOA(PGUIMEHTa TEIIONPOBOAHOCTH CTEHKH K €€ TOJIINHE

OTHOIIEHHE TOJIIUHBI K KO3()(HUIMEHTY TEIIONPOBOAHOCTH CTEHKU

npou3sBeicHHe K03 UIMeHTa TemI0npOBOTHOCTH CTEHKH W TOJIIIUHBI

W N
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5.4. MeToauka oLleHKH OCBOeHHsI JUCHMILUINHBI (MoayJs, npakTuku. HUP)

OueHka pe3ysIbTaTOB 3aIUTHI KYpPCOBOTO IIPOEKTA OCYIIECTBIIAETCS MO OalbHON cHcTeME (KOTIMIHOY», «XOPOILIO»,
«YIOBIIETBOPUTEIHHOY, «HEYIOBIETBOPHTEIHHOY). KypcoBoii IIPOEKT cunTaeTCs BEIMOJIHEHHBIM YCIENTHO, €CIH TIPH €To
OLICHMBaHMU TIOJy4€HA OI[CHKA HE HIDKE «YJOBIETBOPUTEIHHOY.

ITpu noBeneHnH 3aIUTHI B ()OPME YCTHOTO ONPOCA KPUTEPUSIMH OLICHKH SIBISAIOTCS:

«OTauuHO»: PaboTa conep>XUT TpaMOTHO M3TI0KEHHYIO PacueTHyI0 0a3y, XapaKTepHU3yeTcsi OTCYTCTBHEM OIIHOOK B
pacderax, JJOTHYHBIM U ITOCTIEI0BATENbHBIM N3JI0KEHNEM MaTepuala B MOsICHUTENbHOH gacTu. [Ipu 3amuTe paboTHI CTYIeHT
MOKa3bIBaeT TITyOOKHE 3HAHUS BOIIPOCOB TEMBI; CBOOOJHO ONEPUPYET PACUETHBIMU JAHHBIMHE; JIETKO OTBEYAET HA IIOCTABJICHHbIE
BOTIPOCHI.

«Xopomo»: Pabora comepuT TPaMOTHO HU3JIOKEHHYIO PacUeTHYIO 0a3y, XapaKTepu3yeTcss OTCYTCTBHEM OIMIMOOK B
pacdeTax, JOTUYHBIM U ITOCIEI0BATENbHBIM U3I0KEHHEM MaTepHaia B MOsICHUTENbHOH yacTu. [Ipu 3amuTe paboTsI CTYIEHT
MOKa3bIBacT 3HaHMS BOIIPOCOB TEMBbI; 0€3 0COOBIX 3aTPyAHEHHUI OTBEYAET Ha OCTABICHHbIE BOIIPOCHL.

«Y IOBIIETBOPUTEIBHO»: PaboTa comep>XuT pacueTHyIo 0a3y, XapaKTepu3yeTcsl HaJIMYMEM OTJEIBHBIX OMIMOOK B Pacderax.
[Ipu 3ammTe CTYIEHT NPOSBIIAET HEYBEPECHHOCTD, IIOKA3bIBAET CI1a00¢ 3HAHKHE BOIIPOCOB TEMBI, HE A€T MOIHOTO,
apryMeHTHPOBAHHOT'O OTBETA Ha 3a/IJaHHBIE BOIIPOCHI.

«HeynoBi1eTBOpUTETBHON: Pabora He conepxuT pacyeTHylo 0a3y, HE OTBedaeT TPEOOBAHUSM, H3JI0XKEHHBIM B METOIMYECKUX
YKa3aHMAX, IMEET 3HAUNTEIIbHBIE OMNOKN B pacueTax. [Ipy 3amuTe CTyIeHT 3aTpyAHACTCS OTBEYATh HA IOCTABICHHBIC BOTIPOCHI
0 TeMe, He 3HAeT TEOPUH BOIIPOCa, IIPH OTBETE JOIYCKAET CYIIECTBEHHBIE OIIHOKH.

OueHKa pe3ysIbTaTOB 9K3aMEHa OCYIIECTBIIACTCS 110 OabHON cUCTeME (KOTIMYHOY», «XOPOIIO», YIOBICTBOPHTEIBHO,
«HEYIIOBJIETBOPHUTEIHHOY). DK3aMeH CUUTACTCS MPOHICHHBIM YCIICITHO, €CITH MIPH €r0 ITPOBEACHUH TOTydeHa OIleHKa He HIDKE
«YIOBJIETBOPUTEIHHOY.

IIpu noBeneHNK 3K3aMeHa B MMUCbMEHHOH (hopMe KpUTEPUSMU OLEHKU SIBISIFOTCS

«OTnu4HO»: Bce Bonpocsl Ouiera U3J10KEHBI TI0JHO (B paMKax MPOrpaMMbl Kypca MM JIEKIIMOHHOTO Kypca) W TOYHO.
CriocoOHOCTD CaMOCTOSATENFHO MBICIUTB, SICHO U ITOCTIEA0BATENBHO H3JIaraTh COAEpKaHNe OTBETa, yMEHHE 0000IIaTh MaTepHal,
JeTaTh BEIBOABL. IIpaBUbHBIC OTBETHI HA JOMOIHUTEIbHBIE (IPOBEPOUYHBIE) BOIIPOCH! B paMKkax Omnera. [ToagpoGHOe n3noxenue
OCHOBHBIX MOJI0XKEHHH oTBeTa B JIucTe ycTHOTO ompoca.

«Xopoox»: Bce BOmpoCH! B IeNOM PacKpHITH, HO M3JI0XKEHB! HEOCTAaTOYHO MOJHO (He MeHee, 4eM Ha 80 — 90 %), mmbo B
OTBETE COAEPKATCS HETOUHOCTH (B IMEHAX, XPOHOJIOTHH, B HAa3BAHUH TEPMUHA IIPH OHUMAHHUHU €T0 CyTH U T.A.). Hannane
JI0OCTaTOYHO MOAPOOHBIX 3anuceil B JIucte ycTHOTO ompoca.

«Y IOBIETBOPUTENBHOY: HW3noxeHne Kaxaoro Bornpoca B He MeHee, 4eM Ha 60 %, rpyOble OmMOKM B NEPHOIU3AIINSX,
KITacCU(UKANNIX, TPAKTOBKE OCHOBHBIX IMTOHATHH U T.1. He3HaHWe 0HOTO U3 BOIIPOCOB MOKET OBITH KOMIICHCHPOBAHO JPYTUM
BOIIPOCOM (Ha YCMOTpPEHHE TperogaBaTelsl) IPH COOTBETCTBYIOMIEH 3anucH B JIucte ycTHOTO onpoca. HemocnenoBarensHoe
U3JI0’KEHNE MaTepuana, HeyMeHHe eNaTh BBIBOIBI.

«HeynoBnerBopuTenbHO»: OtcyrcrBue 3anuceil B JIucte yCTHOTrO oIpoca, OTKa3 OT OTBETA, MOJAMEHAa OJHOrO BOIIpOca
JpyruM, Hanuuue mmnapraiku. M3noxenue BonpocoB MeHee, ueM Ha 60 %. He3HaHue OCHOBHBIX NOHATUH U NOJIOKEHUN TEMBL.
HecrnocoGHOCTH CBSI3HO U3T0KUTH MaTepual.

ITpu noBeaeHUN 3K3aMeHa B AUCTAaHIIMOHHO KPUTEPHUAMH OLIEHKHU SIBIISIOTCA:

«OTnnaHOY: [Momy4aenune Gonee 90 % GayIIOB MO TECTY MPH BBHITOJHEHUH TECTa 332 PErJaMEHTHPOBAHHOE BpEMs
«Xopoo»: Honyuernue ot 75 10 90 % OannoB MO TECTy IMpPHU BHINOJHEHHH TECTA 32 PEITTAMEHTHPOBAHHOE BpeMs

«Y IOBIIETBOPUTEIBHOY: Ionydyenue ot 50 no 75 % GaysI0B MO TECTY NPH BBHINOJIHEHUH TECTA 3a PErJIaMEHTHPOBAHHOE
BpeMs

6. YHEBHO-METOJUYECKOE U THOOPMAIIMOHHOE OBECIIEYEHUE

6.1. Pexomenayemas iureparypa

6.1.1. OcHoBHas JIMTepaTypa




ABTOpBI, COCTAaBUTENH

3arnaBue

Bubaunoreka

M3parenscTBoO, rOf, 3I1. aapec

JI1.1 | O.H. Bbproxanos, C.H. |TemnomaccooOmen: YueOHUK M.: UHOPA-M, 2013,
IIleBuenko
JI1.2 |mon. pen. M.T. TemnoTexHuKa: y4eOHUK M.: U1 "Axkamemus", 2013,
IlarpoBa
JI1.3 | 1O. JI. Kyp6Garos, A. MexaHuKa )HUJIKOCTH U rasa B Mockga ; Bonorna : Madpa-Uuxenepus,
b. Buptokos, E. B. MPOMBINIICHHOH TETIOTEXHUKE 2021, https://biblioclub.ru/index.php?
Hosuxkosa, A. A. U TETJIODHEpTeTHKe: yaeOHoe page=book&id=618530
3anka nocobue
JI1.4 | 3eiinernunoB P.A. TemmomaccooOMeH B Canxkr-IlerepOypr : CaHKT-
JJIEMEHTaX TEIIOTEXHUYECKOTO IMerepOyprexuit rocyapcTBEHHBIH
obopynosanusa. OCHOBBI arpapHslif yauBepcuter, 2020,
TermomMaccoooMeHa: yueoHoe https://biblioclub.ru/index.php?
noco0ue It 00yJaronuxcs 1o page=book&id=621145
HaTPaBJICHHUIO ITOATOTOBKH
13.04.01 TeruosnepreTuxa u
TEIIOTEXHAKA
JI1.5 | Apxumnos B. DU3UKO-XUMHUUECKHE OCHOBBI Tomck : M3natenscTBo ToMckoro
IIPOLIECCOB MOJUTEXHUYECKOTO yHUBepcurera, 2015,
TeroMaccoooMeHa: yueOHoe https://biblioclub.ru/index.php?
nocooue page=book&id=442086
6.1.2. JlonoHUTeILHAS JIMTEPaTYpa
ABTOpBI, COCTaBUTEIHN 3arnaBue Bubanoreka W3parenscTBoO, rO1, 3I1. aapec
JI2.1 |Iloxm Temnorexuuka: Y4ueOHHUK M.: Bercm. mk, 1999,
pen.B.H.JIlykanuna
JI2.2 |T.H.Anekcees OOmias TemIoTEXHUKA: M.: Bercmr.mk., 1980,
Yueb.nmocobue
JI2.3 | Tenerun A.C. TemnomMacconepeHoc: Y4eOHuK M.: Meramnyprus, 1995,
JUTSL BY30B
JI12.4 | Buaun 10.B. Teopernueckue OCHOBBI Kpacnosipck : COYVY, 2015,
TEIUIOTCXHHUKH: http://biblioclub.ru/index.php?
TEIIOMaccoOOMeH : yueOHOe page=book&id=497752
nocobue
JI2.5 | A-H. Pacmenkus, TermooOMeHHbIE anmapaThl Kemeposo : Kemeposckuii
B.A. Epmomnaes HU3KOTEMIIEpaTypHOU TEXHOJIOTUYECKUN WHCTUTYT IMUIIEBOU
TEXHUKH : ydeOHOe mocodue MPOMBIIIIIEHHOCTH, 2012,
https://biblioclub.ru/index.php?
page=book&id=141516
6.1.3. MeTroanueckue pa3padoTku
ABTOpBI, COCTaBUTEIHN 3armnasue Bubnmmnoreka M3parenscTBoO, TO1, 311. aapec
JI3.1 [C.C. bepman Pacuer TemrooOMeHHBIX , 1962, http://biblioclub.ru/index.php?
arnmnaparoB page=book&id=220685
JI3.2 | CanoBaT. IO. [leperonnsie u Cankr-IlerepOypr: CaHKT-
PEKTU(HUKAITOHHEIC [MerepOyprekuii rocynapcTBEHHBIN
yCcTaHOBKU: MeTondeckue arpapubiit yausepcutet (CIIOIAY),
yKa3aHUs 2016, https://biblioclub.ru/index.php?
page=book red&id=445956
6.2. Ilepeuens pecypcoB HH(GOPMAIMOHHO-TEIEKOMMYHUKANIMOHHOH ceTu «UHTEepHET»
31 | KubepJlennka www.cyberleninka.ru
52 |H® HUTY MUCuC www.nf.misis.ru
D3 | Poccuiickas Hay4dHas JIEKTPOHHAsT OHONIHOTEKA www.elibrary.ru
D4 | TemnmomaccoobMeHHOE 000PYIOBaHUE IPEATIPUITUN https://Ims.misis.ru/
6.3 IlepeueHb MPOrpaMMHOro odecnev4eHust
1.1 | WinPro 10 RUSUpgrdOLVNLEachAcdmcAP
12 Kowmmac 3D V21-22
I1.3 |Mathcad 14.0 University Classroom Perpetual




I1.4 |Microsoft Office Professional Plus 2013 Russian OLP NL AcademicEdition;

I1.5 | Microsoft Office Standart 2013 Russian OLP NL AcademicEdition

1.6 | Microsoft Office 2010 Russian Academic OPEN 1 License No Level

I1.7 | Micro-Cap 10 Evaluation

I1.8 | Bbpaysep Google Chrome

1.9 Microsoft Teams

I1.10 | Zoom

I1.11 |Bpayzep Yandex

6.4. IlepeueHb HHGOPMALMOHHBIX CIIPABOYHBIX CHCTEM U NMPO(decCHOHATBHBIX 023 TaHHBIX

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

N.2 | http://window.edu.ru - Uadopmannonnas cucrema « EquHOE OKHO OCTYyHa K 00pa30BaTeIbHBIM PECYpCaM»

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHE

Ayn. | Haznauenune OcuHartienne
212 VYuebnass  ayauropus g 3aHATHE | Kommekr — ydeOHOWM — mebenmm  Ha 44 MecT A
JIEKITHOHHOTO THIIA, MPaKTUYECKUX | OOydaromuxcs, |  CTalMOHApHBIA  KOMIBIOTED LIS
3aHATUHI MPEeroiaBaTessl ¢ BBIXOJOM B HHTEPHET, MPOEKTOpP, dKpaH

HaCTeHHLIﬁ, JOCKa ayauTopHas MCEJioBasd, BeO KaMmepa,

KOJIOHKH, IIMIEH3WOHHBIe mporpamMMmel MS Office, MS
Teams, antuBupyc Dr.Web.
212 VYuebnas  aymuropus  uid  3aHATHH | KomMmuiekr  yueOHOM — mebemm  Ha 44 mecTt A
JIEKIIUOHHOT'O THIA, HNPaKTHYECKUX | OOydarommxcsa, |  CTaIMOHApHBIA  KOMIIBIOTEp IS
3aHATHI MIPENoAaBaTens C BBIXOJIOM B HHTEpPHET, MPOEKTOpP, 3KpaH

HACTCHHBIH, [IOCKa ayIuTOpHAas MenoBas, BeO Kamepa,
KOJIOHKHM, JIMIEH3HOHHBIe mporpamMMmel MS Office, MS
Teams, antuBupyc Dr.Web.

224 VYuebHas mabopaTtopusi (KOMIBIOTEPHBIH
KJIAcC)

Kommiexkr  yueOmoit wmebemm Ha 12 wmecT A
oOywaronuxcsi, 12 cTalMOHApHBIX KOMIBIOTEPOB  JJIst
CTYZICHTOB, 1 CTaIMOHAPHBIN KOMIBIOTEP ISt
mpernogaBarens (BCce C BBIXOJOM B HHTEPHET), IMPOEKTOP,
9KpaH HACTCHHBI, KOMMYTaTop, JHOCKa ayJuTOpHas
MenoBas, BeO kamepa, goctyn k OHOC VYHuBepcurera
MUCHUC 4epe3 nuuHblii kabuHer Ha Mmiatrgopme L[LMS
Canvas u Moodle, munier3nonnsie mporpammsel MS Office,

MS Teams, antusupyc Dr.Web.

8. METOJAUYECKHUE YKA3ZAHUA JJISA OBYYAIOIIIUXCA

B npouecce n3ydeHns AUCUUILTHHBI BBLAEISAIOT JBa BUA CAMOCTOSTENBHON pabOTHL: - ayIUTOPHASL; - BHEAYAUTOPHAs. AyTUTOpHas
CaMOCTOSITENIbHAS Pad0Ta MO TUCHHUILIMHE BBIIOJIHSCTCS Ha yIeOHBIX 3aHATHAX 10/l PYKOBOACTBOM IIPEIO1aBaTEes.
BreaynnTopHas camocTosTenbHas padoTa - IuaHupyeMas yaeOHast paboTa 00ydJaronuMcst, BEITIONHAEMas BO BHEAyAUTOPHOE
BpeMsI [0 33/IaHHI0 U IIPU METOANIECKOM PYKOBOJCTBE IIPEMOAaBaTENs, HO 0e3 ero HeNOCPEACTBEHHOTO yJacTHsI.
CamocTosTenbHas paboTa, He IPeayCMOTPEHHAs TPOTrpaMMoil ydeOHOH AUCIUILTHHEL, PAaCKPHIBAIOLIEH U KOHKPETU3UPYIOIeH ee
coJIepKaHue, OCYIIECTRIICTCS 00yIalOMUMCs HHUIIMATHBHO, C IETBI0 PeaTH3alii COOCTBEHHBIX YIeOHBIX M HAYYHBIX HHTEPECOB.
Jns 6oree 3 GeKTHBHOTO BBITIOIHEHUS CAMOCTOSTENBHOH pabOTHI IO TUCIUIIIMHE MIPETIOAaBaTeNb PeKOMEHAYET NCTOUYHHUKHA JUIS
paboThI, XapaKTepu3yeT Hauboee palloOHAIBHYI0 METOIUKY CAMOCTOATENLHOI paboThl, IEMOHCTPUPYET paHee BHIIIOTHEHHBIE
oOy4aromuMucs paboThl U T. 1. Bupl 3anaHnii 1711 BHEayANTOPHOI CaMOCTOSITENIBHON pabOThl, HX COZIEp)KaHUE U XapaKTep MOTYT
MMETh BapHaTHBHEIHN 1 T} depeHnInpoBaHHbIA XapaKTep, YIUTHIBATh HHANBHIYaJIbHBIE 0COOEHHOCTH 00YJaIOIIerocs.
CamocTosTenbHast paboTa MOXKET OCYIIECTBIATHCA HHANBUIYATbHO WM TPYIIIAMH CTYAeHTOB online (paboTa B AIEKTPOHHOH
uHpopmannoHHo-oopazoBatenbHol cpene HUTY « MUCuCy» (OUOC), yacThio KOTOPOI HEMOCPEACTBEHHO MPEAHA3HAYCHHOM JIs
OCYIIIECTBICHHS 00pa30BaTEIBHOTO TIpoIiecca SIBIIETCS DIIEKTPOHHBIN 00pa3zoBaTenbHEIN pecypc LMS Moodle.) u Ha 3aHATHAX B
3aBUCHMOCTH OT IIeIH, 00beMa, KOHKPETHOI TEeMaTHKH CaMOCTOSATEIIbHOH PabOTHI, ypOBHS CI0XKHOCTH. BO3MOXXHO mpoBeieHne
CHUHXPOHHOH paboTHI CO CTyAeHTaMH ¢ Ucnonb3oBaHreM Microsoft Teams mim Zoom. KoHTposb pe3ynbTaToB BHEAYIUTOPHOM
CaMOCTOSTENILHON paboTHI OCYIIECTBISIETCS B IIPEAEax BPEMEHH, OTBEICHHOTO Ha 00s3aTeNbHbIC yaeOHbIE 3aHATH IO
JUCIIUITIMHE Ha IPAKTHIECKUX , JJAOOPATOPHBIX 3aHATHIX.




