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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 [ToxaroroBka k 36 OIIK-3-31 JI1.1 P1
MPAKTUYECKOMY 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
nabopaTopHOit IK-1-B1 [IK-1 | 31 32 33 B4
paboTel. Beinonnenue -B2 TIK-3-31
KypCOBOTO MPOEKTA. I1K-3-32 [IK-3-

/Cp/ 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 39 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
MPOLECCHl U YCTAaHOBKH.
IToxroToBka Kk sk3ameny. /Cp/

2.5 [IpoBenenue 9 OIIK-3-31 TIK- J.1 KM1

sK3aMeHa /DK3aMeH/ 1-31 TIK-3-31 JI1.2712.1
TK-3-32 J2.2J12.3
J12.4J13.1
J3.2
21223324

Pasnea 3. IloaroroBka k
KOHTPOJbHBIM
MEpPONpUATHAM 1
BbINOJIHSIEMBIM padoTam




3.1 O0BeM uacoB 4 36 OIIK-3-31 JI2.1J12.3 KMI1
CaMOCTOSTENBbHOM PaboThI Ha OIIK-3-V1 2.4
noarotoBky k KM /Cp/ OIIK-3-Y2 IIK JI2.5713.1
-1-31 [IK-1-Y1 J3.2
TIK-3-31 I[IK-3- | 91 32 33 54
32 TIK-3-V1
32 O6beM yacoB 4 36 OIIK-3-31 JIT.1 JI1.2 P1
CaMOCTOSTENBEHOW PabOTHI Ha OIIK-3-Y1 JI1.3J11.4
noarotoBky k BP /Cp/ OIIK-3-Y2 IIK | JI1.5J12.6J13.
-1-31 [IK-1-VY1 1J13.2
ITK-3-31 TIK-3- | 91 292 23 54
32 [IK-3-V1

5. ®OHJ OIIEHOYHbBIX MATEPUAJIOB

5.1. KoHnTpoJibHbIe MeponpusaTHA (KOHTPOJIbHAN PadoTa, TeCT, KOJJIOKBUYM, SK3aMeH U T.II), BOMPOCHI JIJIsI
CaMOCTOSITEIbHOI MOATOTOBKHU

[IpoBepsiembie
Kon KontponrsHoe
WHIAKATOPHI Bormpocs! s moAroTOBKH
KM MEpOIIPUATHE N
KOMITCTCHIINH
KM1 [ToaroroBka k ITK-1-31;I1K-1- 1. IlpuMeHeHMsI U KITacCU(PUKAINS TEIUIOOOMEHHBIX aIapaToB.
JK3aMEHy VI;IIK-1-B1;ITK-1- | 2. OcHOBHBIE KOHCTPYKIIMH TETFIOOOMEHHBIX aIIapaToB.
B2;TTK-3-31;1IK-3- | 3. KoxyxoTpyOHBIE U CEKIIHOHHBIE TEMJI0O0OMEHHBIE anapaThl.
32;IIK-3-Y1;I1K-3- | KoHCTpyKIMs 1 TpUMEHEHHE.
B1 4. [nacTuHYATHIE TETUIOOOMEHHUKH JUTS YKUIKIX M ra3000pa3HbIX

TeroHocureneid. KoHCTpykiuu u npuMeHeHue

5. 3MEeBHUKOBBIC, CITUPAITBHBIC TEIUIOOOMEHHUKH. X KOHCTPYKIIHH.
6. XapakTepHble MapaMeTpbl TEINIOHOCHTEIICH B TEII0O0OMEHHBIX
ammapaTax - CKOpOCTH TeMIepaTypbl, KO3 GUITHeHTEI

TEIUIOOTAAYH.

7. Bunsl pacyera TemIo0OMEHHBIX aIlliapaToB - TEITIOBOW
KOHCTPYKTHBHBIH, IOBEPOUHBIN THAPABINYECKUI U p.

8. Kimaccuduxanus u KpaTkas XapakTepucTHKa OCHOBHBIX METOJIOB
pacuera Terna000MEHHbIX annaparos.

9. Onpenenenye TENIOBOM HAIpy3Ky anmnapara 1o rpaueHTy
TEMIIepaTyp TEIIOHOCHUTEIIS Ha IIOBEPXHOCTH TEINIOOOMEHA.

10. [TocnenoBaTenbHOCTD TEMIOBOT0, KOHCTPYKTHBHOTO U
KOMITOHOBOYHOT'O pacyeTra KOKyXOTpyOHOTO TeII000MEHHHKA.

11. DddexruBHOCTE TeroooMenHNKa. Ee ¢pu3mueckuit cmpic. Yncno
€IMHUII IIepeHoca.

12. [locnenoBatenbHOCTD pacyera TerooOMeHHuka MetosioM E - N.
13. PacdeTr k03 PHUIIEHTOB TEIIOOTIAYN B TETUIOOOMEHHBIX
ammapaTax B CIIydae UX 3aBHUCHMOCTH OT TeMIIepaTyphI
MOBEPXHOCTH TEIIO0OMEHA.

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

opebpeHnust.

15. DddexruBHOCTH OpedpeHst. D HEKTUBHOCTh OPEOPSHHOM
noBepxHocTH. Pacuer koaddumnmenra remnonepenagn s
OpeOpEHHBIX MOBEPXHOCTEH.

16. I'mapaBnuyeckuii pacyer Termo00MeHHbIX anmnapaToB. OCHOBHBIE
BUJIBI TH/IPABIIMICCKHUX MTOTEPh B TEIUIOOOMEHHUKAX.

Omnpenenenue TpeOyeMoil MOITHOCTH Ha MIPOKAYKY TETUIOHOCUTETIS.
17. Cnoco0s! yBeuueHUS TEIIOBOH HArPY3KH B TEINIOOOMEHHBIX
anmaparax (opedpeHune, HHTEHCH(PHUKAIINS TeI000MeHa)

18. PexynepaTuBHbIC TEIIIOOOMEHHUKHU IEPHOINICCKOTO JICHCTBUS C
BOJITHBIM M ITApOBEIM ToforpeBoM. OmpeneneHne

BpEMEHH HarpeBa TEeIIOHOCUTEIIS.

19. INpuanun paboTh! TeIIoBIX TPyO. Tumsl ¢putmieit. OnpeneneHus
KOJIMYeCTBa IepeJaHHoro Teria. OrpaHndeHns Ha

paboTy TermnoBbIX TpyO. Tem1ooOMeHHbIe anmapaThl Ha TETUIOBBIX
TpyOax.

20. PereHepaTHBHBIE TEIUIOOOMEHHEIE aIapaTtsl 11X OCHOBHEIE
KOoHCTpyKImu. [IpenMymecTBa 1 HEXOCTATKH IO CPABHEHUIO

C peKymnepaTuBHBIMU.

21. 3MeHeHue TeMnepatyp Hacauku pereHeparopa. Kosddumnuent




aKKyMyJIsILUU Hacaaku. TemnepaTypHblil THCTEPE3UC.

22. KoaduiueHT remionepesadn pereHepaTuBHOIO TEIIIO0OMEHHHUKA.
CpaBHeHHE TEIUTOBOH (P PEKTHBHOCTH

pereHeparopa U peKyneparopa.

23. H-d auarpamMma Bia)XHOTO BO3IyXa. Bl OCHOBHBIX MPOLIECCOB
00paboTtku Bo3ayxa B H-d muarpamme.

24. Bun OCHOBHBIX IPOIIECCOB 00pabOTKH BO3IyXa B CMECHTEIHHBIX
TeruiooOMenHuKax B H-d quarpamme.

25. AnmapaTsl BIaXHOTro Bo3ayxa. Mx pacuer npu nomomu

ko3 uIMeHTa BIaroBbIaICHHS.

26. Cootnomenue JIstonca u ypasHeHHe Mepkens Vx npuMeHeHHe i
pacdeTa TeII00OMEHHBIX aNlapaToB BIAXKHOTO

BO3yXa.

27. KOHCTPYKITUM CMECHTEIILHBIX TEIIO0OMEHHUKOB. TeruioBoii U
MaTepuaabHbIH OanaHC CMECHTENBHBIX

TEMI000MEHHHUKOB.

28. IocrenoBaTeNbHOCTH MOCTPOCHUS IIpoIIecca 00paboTKH BO3IyXa B
CMECHTENIFHBIX TeII000MeHHIKax CpemaHss

Pa3HOCTh TEMIIEPaTyp B CMECUTENBHBIX TEMI000OMEHHHKAX.

29. IlocnenoBaTensHOCTh pacyueTa MOJBIX U HACAIOYHBIX CKPyOOEepoB.
30. Cucrembl 000POTHOTO BOJIOCHAOKEHHUS. VX Ha3HAUeHUE U
KIaccuuKaIms.

31. CpaBHHTeNbHAS XapaKTEPUCTHKA OCHOBHBIX TUIIOB IPaJupPEH.

32. KoHCTpyKIus BEHTHIATOPHON TPaJUpHU U aniapara BO3LyILIHOIO
oxXJIaXKIeHNs BEIOOp pacueTHON TeMIepaTyps! U

BJIQXKHOCTH aTMOC(EPHOTO BO3/yXa.

33. IlpuMeHeHHe BBIMAPHBIX YCTaHOBOK. CXEMBI U KOHCTPYKLIUH
BBITIAPHBIX YCTAaHOBOK.

34. IpuHnun geficTBUS BEIIAPHBIX aNmapaToB. MaTepHanbHbIN U
TEMJIOBOH OanaHc BbIIAPHON ycTaHOBKU OnpeneneHue

KOJIMYEeCTBA I1apa Ha BEINApKY.

35. Pacmionaraemas ¥ 1ojie3Hasi pa3HOCTb TEMIIEPATyp B BRITAPHBIX
ycTaHoBKax. TUMBI Jenpeccuil B BRIMAPHBIX YCTAHOBKAX,

UX BBIYUCIIEHUE.

36. IlocnenoBaTenbHOCTh pacyeTa OJHOKOPITYCHOM BBIIAPHOU
YCTaHOBKH.

37. OcobeHHOCTH pacueTa cpeHell pa3sHOCTU TeMIIEpaTyp U

K03 GHUIHEHTa TEIUIOOTAAYH B IPEIOIIeii KaMepe BBIITapHOTO
ammapara.

38. O6sacT MpUMEHEHUS CYIIMIbHBIX YCTaHOBOK [lepnob! cymku
MartepuanoB PaBHOBECHOE U KPUTHYECKOE

BJIar0Co/IepIKaHHe.

39. Knaccu¢ukanus BIaXHBIX MaTEPHUANIOB U IPUHINIHAIBHBIC CXEMbI
YCTaHOBOK JUIsl UX CYIIKU CyHIMIbHBIE aT€HTHI.

40. Kuneruka cyniku. Merozipl pacyera BpeMEHHU CYLLIKH B €€ [IEPBOM U
BTOPOM IIEPHOMAX.

41. MatepualibHblii KOHBEKTUBHOH CYIIMIBHON YCTaHOBKH
CocrapisIolye TEUIOBOTO 0anaHca CYIIUIbHON YCTaHOBKH.
Teoperuueckast CymuiKa.

42. Ipuanun paboTs! TemwoBeIX TpyO. Tunsl putuneit OnpenencHus
KOJIMUECTBA MepeJaHHoro Termna OrpaHYeHus Ha

paboTy TEIIOBBIX TPYO.

43. IIponeccsl neperoHku u pektudukanuu. Ux npumenenne. Otiamane
MPOLIECCOB BBIMAPKH U NEPETOHKI

44. Tunsl cMecel KHUIKUX KOMIIOHEHTOB. 3aKkoH Payis.

45. lmarpaMMBl pacTBOPOB XHUIKHX cMeceil.(P-x, t-x,y, X-y-
JauarpaMmsl ). X IocTpoeHne 1 Ha3HauCHUE

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

47. CxeMma 1 IpuHIMI pabOTHI PeKTH(HUKANNOHHON YCTAHOBKH.
MartepuanbHblil 6anaHc peKTU(HUKAITMOHHON YCTaHOBKH.

48. dnermoBoe uncia0. MUHUMaNbHOE (IIETMOBOE YHCIIO.
OmnpenerneHre Yncia TapeaoK B PeKTU(PHUKAITMOHHBIX KOJIOHHAX.

5.2. Ilepedyennb padoT, BbINOJIHsAE

MBIX 110 JUCHUILJIMHE (

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

Kon
paboTsI

Ha3panne
paboTsI

IIpoepsemblie
WHIUKATOPBI
KOMIIETEHIIAHN

Coneprxanue paboThl




P1 KypcoBoii mpoekt IK-1-31;1IK-1- Tun annapara U UCXOAHbIE IapaMETPhI BBIAAIOTCS NIPENOAaBaTENEM
"TemmioBoi u YI;IIK-1-B1;ITK-1- | uHAMBHIyaIbHO IO BApUAHTAM.
THIPaBIMYECKUI B2;IIK-3-31;I1K-3- | PacdyeTHO-IOACHUTENbHAS 3aIIMCKAa KYPCOBOTO MPOEKTA JOJKHA
pacuer 32;IIK-3-Y I;IIK-3- | comepxatb:
TEII000MEHHOTO B1 TUTYABHBIN TUCT
arnmapara" 3aiaHue Ha KypCOBOM MPOEKT
Conepxanue
Beenenue
Teopernueckas 4acTb (onucanue GYHKIUI BEIOPAHHOTO arperara, ero
CpaBHUTEIbHAS XapaKTEPUCTUKA C aHATIOTHIHBIMH
00BeKTaMN)
IIpakTuyeckas 4acTh (pacyeT TerwI000MEHHOO amnmnapara)
3aKio4eHue
CIHUCOK UCTIOIh30BAHHBIX HCTOYHHKOB
IIpunosxenus
P2 JlaGopaTopHas [MK-1-B1;IIK-3- OcymecTBisieTcs: 03HAKOMIIEHHE C KOHCTPYKIMEH 1 MIPUHITUIIOM
pabdota Nel B1;0IIK-3-B1;ITK-1 |paboTsl 1 pacueTa KOKyXOTPYyOHOTO TEIIOOOMEHHUKA B MTPUIOXKECHUH B
"UccnenoBanue -B2 OHJIAHH-PEXUME
paboTsI
peKyneparopa u
KOKyXOTPYyOHOTO
TerIooOMeHHUKA"
P3 JlabopaTopnas [TK-1-B1;I1K-3- HccnenoBanue TIaCTHHYATOTO TETNIOOOMEHHOTO armapaTa
pabota Ne2. B1;0IIK-3-B1;I1K-1
HUccnenoBanue -B2
paboTHI
TUTACTUHYATOTO
TEII000MECHHHKA

5.3. OueHo4Hble MaTepPHAJIbl, HCIOJIb3yeMble /IS IK3aMeHa (onucanue OWJIeToB, TECTOB M T.II.)

®dopMoii TPOMEKYTOUHOH aTTECTALUK MO AUCHUILTHHE SIBISIETCS 9K3aMeH. Huke npeacrasieH obpaser Ouiiera Uit 3K3aMeHa,
MPOBOANMOTO B IHCEMEHHOI (hopme.

MHuHHCTEPCTBO HAyKH U BeIcIIero oopazosanus Poccuiickoit denepannu

DenepaibHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEKACHUE

BBICILIETO 00pa30BaHUs

«HanuoHanpHbIN HCCeI0BaTENbCKHI TEXHOJIOTHYECKUN YHUBEPCUTET

«MUCuC»

HoBoTpowunkuii ¢pumuan

Kacenpa amekTposHepreTHKY U IEKTPOTEXHUKH

BUJIET Ne 0

Jucrmmmna: «TermoMaccooOMeHHOE 000pyAOBaHNE IPSIIPUSATHID
Hamnpasnenue: 13.03.01

®dopma 00yueHus: 3a04Hast

<D0pMa MMPOBCACHUA 3K3aMCHA: TIMCbMCHHAA

1. IlpumeHeHus U KnaccUPpUKALUS TEIUIOOOMEHHBIX aINapaToB.
2. Onpenenurs CTeneHb OpeOpPEeHHs 110 TeOMETPUH pedep.

JIMCTaHITMOHHO 9K3aMeH MOXET IIPOBOJUTHCS B 3IEKTPOHHOM Kypce. DK3aMeHAIIMOHHBIHN TecT coaepxut 30 3ananuii. Ha pemenne

orBoauTcs 30 MUHYT. PaspelnieHHbIE MOMBITKY - OJHA.

Oopa3zerr 3agannii 1151 9K3aMeHa, npoBoaumoro aucranmuonno (IMIK-3-31,¥1,B1; YK-1-31,¥1,B1; VK-3-31,V1,B1):

1. ITpn xuneHnn KUAKOCTH HA MMOBEPXHOCTH TBEPAOTO Tena Hanbojee MHTEHCUBHBIN POCT 3HadeHHH Kodddurmenrta
TEIUIOOTAAaYd HAOJII0LaeTcs B 00JIaCTH:

€CTECTBEHHOH KOHBEKLIUH

KPUTUYECKOH TOUKU

IUICHOYHOTO PeXHuMa

My3BIPEKOBOTO PEXKHMA

B kputeprassHOM ypaBHEHNH KOHBEKTHBHOTO TEIUIOOOMEHa JUI TypOYJICHTHOTO Tede-HHUS JKHIKOCTH B TpyOax, B
OTIMYHE OT YPaBHEHUS IS JAMUHAPHOTO TEYEHHS, OTCYTCTBYET:

Kputepuii PeliHonbaca

kputepuit IIpanaras

kputepuii Hyccenbra

kputepuii I'pacroga

Pacuer KOHBEKTUBHOTO TEMIOOOMEHA B 3aMKHYTOM MPOCTPAaHCTBE MPOU3BOIAT C MOMOIIBIO:

SKBHBAJICHTHOTO KO3(dHUIMeHTa TerooTnaan

SKBHBAJICHTHOTO KO3((UIMEeHTa TEeIIONpOBOIHOCTH

SOoooog

OoOovYoooog




SKBHBAJICHTHOTO KO3 duImenTa remnonepesadn

SKBUBAJIEHTHOTO KO3((HUIMEHTa TeMIIepaTypOIpPOBOJHOCTH

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

HalpasJeHHe TEIUIOBOTO MOTOKa

MOMPaBKy Ha Ha4albHBIA y4acTOK

¢bm3uYecKre CBOHCTBA KHUIKOCTH

IIpu ucnonp30BaHUK KPUTEPUANILHBIX ypaBHEHHMH, nmoiydeHHbIX B. I1. McaueHko ans pacuera KOHBEKTUBHOIO
TermooﬁMeHa B ITy4Kax TPyO, 32 ONPEIENIONMIA pasMep IPHHIMAIOT:

“oooodoo

O JUTHHY TPYOBI;

O HapYXHBIH THaMETp TPYyObI

O BHYTPEHHHH AHuaMeTp TPYOsl

O SKBUBAJIECHTHBIH AMaMETp MEXTPYOHOTO HPOCTPAHCTBA

6. CymiecTByIOT cienyromue GU3NIeCKH dJIEMEHTapHbBIE CITOCOOBI Mepelayn TETUIOTHL:

O KOHBEKIIUS

O TEMJIONPOBOAHOCTD

O JYYUCTHIH TEIUI00OMEH, KOHBEKIIHS, TEIUIONPOBOIHOCTE

7. TemnepaTtypHoe mose — 3To:

O COBOKYITHOCTh 3HAU€HMI TeMIlepaTyp BO BCEX TOYKAX pacCMaTpPHBAEMOTO TeNa B JaH-HBI MOMEHT BpEMEHU

O COBOKYIHOCTb 3HAUEHMI TEMIIEpaTyp BO HAYaJlbHBIX TOYKAX PACCMATPUBAEMOTO TE€Na B JaHHBIH MOMEHT BPEMEHH
O COBOKYITHOCTH 3HAUEHHI TEMITepaTyp BO HAYAIBHBIX TOYKAX PAcCCMAaTPHBAEMOTO TeNa B HaYaJIbHBIH MOMEHT BPEMEHH
8. TemmnepaTypHbIi TPaluEHT — 3TO BEKTOP, HAIIPABICHHBIN:

O MO BEPTUKAIIM K U30TEPMHUYECKON MOBEPXHOCTU B CTOPOHY BO3PACTAHUS TEMIEPATYphI

O 10 BEPTUKAJIN K H30TEPMHUYECCKON ITOBEPXHOCTH B CTOPOHY YOBIBAaHUS TEMIIEPATYpHI

O 10 HOPMaJIM K M30TEPMUYECKOI MOBEPXHOCTH B CTOPOHY BO3pAcTaHMS TEMIIEPATyphl

9. INepenaua TemaoOTH MPU HETIOCPEIACTBEHHOM CONPHKOCHOBEHHHM TN MM BHYTPU TBEPJOTO Tena, 00yCIOBIEHHAS
TEMJIOBBIM JIBIJKEHUEM MHUKPOUYACTHUL], Ha3bIBAETCA:

U TEIUIOIPOBOJHOCTEIO

O KOHBEKIIUS

O JYYHUCTBHIH TEMI000MeH

10. W3oTepmMuueckue NOBEPXHOCTH:

U MIEPECEKAIOTCS

O 3aMBIKalOTCs Ha cels

O HE 3aMBIKAlOTCS Ha ce0st

11. ITpn momepeyHOM OMBIBaHMH OAWHOYHOTO LMJIMHJpPA HanOOJbIIee 3HAUeHNEe KO3((HUINEeHTa TeII00TAauH
HaOJrogaeTcs:

O B JI0OOBO# yacTH (Mpu 3Ha4YeHUH yriaa ¢ = 0)

O B KOPMOBOI1 yacTH (Ipu 3Ha4eHHH yriaa ¢ = 180)

O B OoKoBOH wacTH (npu 3HadeHHH yrna ¢ = 90)

O HE U3MEHSETCs 10 TOBEPXHOCTH MPH JIF0OOM 3HAUCHUH yIia ¢

12. [Ipu 1TaMUHAPHOM TEYEHUH >KUJKOCTH B TPyOax KO3()(HUIUEHT TEIIOOTAAYN U3MEHSETCS 110 AJIMHE KaHala IpH
YCIIOBHH:

O 1/d > 50

O I/d <50

O I/d <50

O I/d > 50

13. ITpu nneHo4HON KOHJIEHCALMH Mapa B CIydae JTAMHHAPHOTO JBIDKEHUS IUIEHKH KOHJEH-CaTa TEeII00OMeH
OCYIIECTBIAETCS IMyTeM:

O KOHBEKIIMU ¥ TEIUIOTIPOBOJHOCTH

U TETIONPOBOIHOCTH

0J TEIJIOOTIauH

O TeIIonepesadIn

14. Ecnu ko3¢ dummenT TemiooTaaun TpeThero psiaa KOPHIOPHOTO Iydka TpyO mpuHATh 3a 100%, To K03 dunueHT
TeMJIO0TAaul BTOPOTO psJa 3TOTO IMydKa COCTABUT:

O 80%

O 85%

O 90%

0 95%

15. JIis BO3/yXa KpUTEpHATbHOE YPaBHEHUE TIPH JIIOOOM YaCTHOM ClIydae KOHBEKTHBHOTO TEIIOOOMEHA B CTAIlMOHAPHBIX
YCIIOBHSAX MOXET OBITH ITPEACTABICHO B BUIE!

O Nu = f (Fo)

N Nu = f (Re)

O Nu = f (Gr)

O Nu = f (Pr)

16. Juddysnonnoe uncio Hyccenbra onpenensercs mo ¢opmye:

O NuD =1 *D

0 NuD=v/D

O NuD=1/D




NuD =1/ D
Lenpr0 MOBEPOYHOTO TEIUIOBOTO pacyueTa TEINIOOOMEHHHKA SIBISICTCS ONPEICICHHE:
TUTOIIA M TIOBEPXHOCTH TEII0O0OMEHa
kod(duimenta Termonepenaun
HavyaJIbHbIX TEMIIEpaTyp TEIJIOHOCUTENEH
KOHEYHBIX TEMIEPATyp TEIIOHOCHTEINICH
BCCX BBIIICTICPCUYUCICHHBIX TapaMETPOB
HOﬂ BOJSHBIM 3KBUBAJICHTOM IMOHUMAIOT MPOU3BEIACHUEC!:
= C*G
= C*(12-t1)
W = C*t2
W= k*F*tcp
B cxeMe ycTaHOBKH pereHepaTHBHBIX IOJIOTpeBaTeliel MUTATeNbHOM Boasl Ha TOLI mo-morpeBaTens HU3KOTO TaBICHHS
HH}I) paboTaroT Mo HAMOPOM KOHIEHCATHOTO HACOCA, CO3/IAI0IIETO IaBICHUE BOJIBI .

GDEHD;‘OHDDEH:D

~

O 6omee 60 kr/cm2

0 He BbIIe 16 kxr/cm2

O 6omee 60 kr/cm2

O MeHee 6 Kr/cMm

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

U Meau

O KOMITO3HITMOHHBIX MaTepHaJloB

U JIATYHM HIIM CTaJln

O KapONPOYHOI! cTanu

21. Koa¢pdnumenT temnonepenayun k m3mepsercs B CIEIyIOINX eANHATIAX:

O Bt/m2

O Bt/(Mm-C)

0 Br/m

O Bt/(M°K)

O Bt/(M2-K)

0 Bt/(M2-C)

22. Js s pexTrBHON pabOTHI TEIUIOBOH M30JINUN HEOOXOANMO, YTOOB KPUTHUCSCKUH THa-MeTp:
O OBUT MEHBIIIE HAPYKHOTO JHaMETPa M30JIAIHN

O ObUT MEHbIIIE BHEIIHETO AMaMeTpa OTOJIEHHOTo TpyOoIpoBoja

N ObLT OOJIBIIIC BHYTPEHHETO IHaMeTpa TPyOOIpoBOIa

O OBLT OOJIBIIIE BHEITHETO JHAMETPa OTOJIEHHOTO TPYOOIpOBOIa

23. Ternon30AHOHHBIMU CUUTAIOTCS T€ MaTepHabl, KO3()(UIUEHT TEIUIONPOBOJHOCTU 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. JIuHeHHbI KO PUIMEHT TeIIonepeaays — 3TO:

O KOJIMYECTBO TEIUIOTHI, IPOXOIAIIEH depe3 eANHHILy TIOBEPXHOCTH CTEHKH B €AMHHILY BPE-MEHH OT TOpSYero K
XOJIOAHOMY TEIJIOHOCUTEIIO IIPH PA3HOCTH TEMIIEpaTyp MEXIy HUMH B OJUH Ipayc

O TEMJIOBOH MOTOK, MPOXOAAIINI Yepe3 OUH KBaJApaTHBII METp MOBEPXHOCTH MPH PAa3HOCTH TEMIIEPATyp MEXIy
MIOBEPXHOCTHIO Tella U OKPYXKAIOIIeH cpetoi B OANH rpajyc

O KOJIMYECTBO TEIUIOTHI, IPOXOAIICH depe3 OfMH METp JUIMHBI TPYOBI B €AMHMILy BPEMEHH OT TOPSYEro TEIUNIOHOCHUTENS K

XOJIOJHOMY TPH Pa3HOCTH TEMIIEpaTyp MEXIy HUIMH B OJUH IPajyc
KOJIMYECTBO TEIUIOTHI, IPOXO/SIIEee B SIUHUILY BPEMEHH 4Yepe3 €IUHHILY TOBEPXHOCTH

Jlns mHTeHCH(UKAIUH TIpolecca TEeIUIoNepelaur OCYIIECTBISIOT CICAYIOIIUEe MEPOIIPH-SITHSL:

YBEIMYHMBAIOT TEMIEPATYPHBIH HAMMOP MEXAY TEIUIOHOCUTESIMU

MPUMEHSIOT TPYOBI ¢ OpeOpeHreM

YBEJIMYUBAIOT TOJIIUHY TEIIOBOM U3OJISILIUA

MIPUMEHSFOT MaTepPHalbl ¢ BEICOKUMH KO3()(UIIMEHTAMH TETUIONPOBOIHOCTH

YMEHBIIAIOT MAaKCUMAJIbHOE TEPMHUUYECKOE COMPOTHUBICHNE

BCE BBIIICNEPEYHCIICHHBIE MEPOIPHSITHS

Pabouwnii muama3oH cpemHeTeMIIepaTypHBIX MPOIECCOB H YCTAHOBOK COCTABIISET ...

1o 200 °C

ot 150 mo 700 °C

cseimre 200 °C

Huxke 300 °C

27. B perenepaTuBHBIX MOAOIrpeBaTeNAX NUTATEIBHONW BOJbI HU3Koro nasineHus [THJI naBnenue rpetomero mapa
MPUHUMAETCS, KaK PaBUIIO, C TAKMM pacdEToM, YTOOBI TEMITEPATypa €ro HACHIIICHHS MTPEBbIIIaia TEMIIEPATyPy BOIBI Ha BBIXOIC
Ha ...

EjDEgDDEjDD;"hD

O 20 — 40 °C
O 5-10°C
O 30 - 50 °C
O 40 - 60 °C

28. ITpu oxnaxaeHUN HEOTPAaHUYEHHOH IUIACTUHBI B YCIOBHUSIX HECTAI[HOHAPHOTO PEKHMa HEOOXOJHMO OIMpEeNeNUTh




BCTIOMOTaTEIbHYIO IEPEMEHHYIO [, KOTOPas CBA3aHa C MePUOUIECKON (QyHKITHeil:

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-Tr0 CJIOs

O OJIMHAKOBO JJIs1 1-T0, 2-T0 U 3-TO CIIOCB

30. TerioBo#l MPOBOJUMOCTHIO CTEHKH Ha3bIBAETCS:

O OTHOIIEHHE KOA(p(HUIMEHTa TEIIONPOBOAHOCTH CTEHKH K €€ TOJIINHE
O OTHOIICHNUE TOJIIUHBI K KOA(Q(HUIMEHTY TEIUIONPOBOTHOCTH CTCHKH

0 npousBeieHne ko3 uimenTa TermIonpoOBOTHOCTH CTEHKH W TOJIINHBI

5.4. MeTroauka OLleHKH OCBOCHHUS JUCHMILUINHBI (MoayJs, npaktuku. HUP)

OreHKa pe3ynbTaToB 3aMIUTH KYPCOBOTO ITPOEKTA OCYIIECTBISAETCS 10 OATBHON CHCTEME («OTIIMIHOY, «XOPOIIOY,
«YIOBJIETBOPUTEIBHOY, HEYIOBIECTBOPUTEIHHOY). KypcOBO IIPOEKT cUNTAETCS BBIMOIHEHHBIM YCHEITHO, €CIIH TIPH €ro
OLICHMBaHMU NOJy4€Ha OLIEHKA HE HIKE «YJOBIETBOPUTEILHOY.

ITpu moBexeHny 3anUTH B opMe YCTHOTO ONpoca KPUTEPUSIMHA OI[EHKH SBIISAIOTCS:

«OTnmaHOY: PaboTa conep>XUT TpaMOTHO M3T0KEHHYIO PAacUeTHYI0 0a3y, XapaKTepu3yeTcsi OTCYTCTBHEM OIIHOOK B
pacdeTax, JOTUYHBIM U NTOCIEI0BATENbHBIM U3I0KEHHEM MaTepHuala B MosICHUTeNbHOM yacTu. [Ipu 3amuTe paboThI CTYIEHT
NOKa3bIBaeT NIyOOKNE 3HAHUS BOIIPOCOB TEMbI; CBOOOJIHO ONEPHPYET PACUECTHBIMH AAHHBIMH; JIETKO OTBEYAET Ha ITOCTABIICHHBIC
BOIIPOCBHI.

«Xopomro»: PaboTa conep>KUT TpaMOTHO M3T0KEHHYIO PAaCUeTHYI0 0a3y, XapaKTepu3yeTcss OTCYTCTBHEM OIIHOOK B
pacdeTax, JOTUYHBIM U NOCIEI0BATENbHBIM U3/I0KEHUEM MaTepHuaia B MosiCHUTeNnbHOU yacTu. [Ipu 3amuTe paboThl CTyEHT
MOKa3bIBACT 3HAHUS BOIIPOCOB TEMBI; 0€3 0COOBIX 3aTpyIHEHHI OTBEYAET Ha MTOCTABIICHHBIE BOIIPOCHI.

«Y HOBICTBOPUTEIIBEHO: PaboTa comepXuT pacueTHyro 0a3y, XapaKTepU3yeTCsl HaJHM4IHeM OT/CIBbHBIX OIMIMOOK B PAacdeTax.
[Ipu 3ammTe CTYIEHT NPOSBIISAET HEYBEPEHHOCTD, IOKa3bIBAET cIab0e 3HaHHE BOIIPOCOB TEMBI, HE JaeT MOIHOTO,
apryMEHTHPOBAaHHOIO OTBETA HA 3a/IJaHHBIE BOMIPOCHI.

«HeynoBnerBopuTenbHO»: PaboTa He conepXUT pacueTHyIo 0a3y, He OTBeYaeT TPEOOBAHMAM, H3IOKCHHBIM B METOJHUYECKIX
yKa3aHMAX, MIMEeT 3HaUUTeIbHbIE OMUOKN B pacueTax. IIpu 3amuTe CTyAeHT 3aTpyAHACTCS OTBEYATh HA IOCTaBICHHBIC BOIIPOCHI
IO TeMe, HE 3HAECT TEOPUH BOIPOCA, IIPU OTBETE JOITYCKAET CYLIECTBCHHbIE OIIHOKH.

OueHka pe3ylIbTaTOB 9K3aMEHa OCYIIECTBIIACTCS MO OabHON CHCTEME (KOTIHMYHOY», «XOPOIIO», «YIOBICTBOPHTEIBHO,
«HEYJIOBIETBOPHUTEIBHOY). DK3aMeH CUUTACTCS MPOHICHHBIM YCIICIIHO, €CIIU [IPU €r0 IPOBECHUH IOIyIeHa OLICHKA He HIKE
«YJOBJIETBOPUTEIBHOY.

I[Tpu noBeaeHnH 3K3aMeHa B MUCbMEHHOH (JOpME KPUTEPHUSIMU OLICHKH SIBIISIFOTCSI

«OT1auuHO»: Bce Bompocs! OmieTa M3M0KEHBI TOTHO (B paMKax MPOTpaMMBI Kypca MM JISKIHOHHOTO Kypca) M TOYHO.
CrocoGHOCTb CaMOCTOSATENIBHO MBICIIUTD, SICHO U NTOCTEA0BATEIFHO H3IaraTh COAEpkKAaHIE OTBETa, yMEHHE 00001IIaTh MaTepHal,
JenaTh BbIBOABL. [IpaBrIiibHbEIC OTBETHI HA JIOMOIHHUTENbHBIE (TTPOBEPOYHBIC) BOIIPOCH B paMkax Owmiera. [TonpobHoe n3noxenue
OCHOBHBIX II0JIO’KEHUH OTBeTa B JIUCTE YCTHOTO OIpoca.

«Xopomox»: Bce BOmpoCH! B IIENOM PacKPHITHI, HO M3JI0XKEHB! HEOCTATOYHO MOJHO (He MeHee, 9eM Ha 80 — 90 %), mubo B
OTBETE COAEPAKATCS HETOUHOCTH (B UIMEHAX, XPOHOJIOTHH, B Ha3BaHUM TE€PMUHA IIPH MOHUMAHHUHU €r0 CyTH U T.A.). Hanudne
JIOCTATOYHO MOJPOOHBIX 3amucel B JIucte ycTHOTO onpoca.

«Y IOBIETBOPUTEIHLHO»: W3znoxxeHne Kaxa0ro Bompoca B He MeHee, 9eM Ha 60 %, rpyOble OMMOKH B ITEPHOIM3AIIIX,
K1accu(UKaNUsIX, TPAKTOBKE OCHOBHBIX MOHATHH U T.J. He3HaHHe 0AHOTO U3 BOIIPOCOB MOKET OBITH KOMIIEHCHPOBAHO APYTUM
BOIIPOCOM (Ha YCMOTpPEHHE MpenoJaBaTelsl) IpH COOTBETCTBYIOIIEH 3anucH B JIucte ycrHoro onpoca. HemocnenosarensHoe
U3JI0KEHUE MaTepualla, HEYyMEHUE JieTaTh BEIBOBIL.

«HeynosnersoputenbHoO»: OtcyrcerBue 3anuceil B JIucte ycTHOro ompoca, OTKa3 OT OTBETA, IOJAMEHA OJHOrO BOIIpOca
JpYyruM, Halu4ue mmapraiky. VznoxxeHue BonpocoB MeHee, 4eM Ha 60 %. He3HaHUe OCHOBHBIX HOHATHH U TOJIOKEHUH TEMBIL.
HecnocoGHOCTH CBSI3HO M3JI0XKUTH MaTepuall.

[Ipu moBeneHNM 3K3aMeHa B AUCTAHIIMOHHO KPUTEPHUIMH OLIEHKH SBIISIOTCS:

«OTnuaHO»: Ionyuenue 6onee 90 % OGanugoB MO TECTY MPHU BHINOJHEHNH TECTa 3@ PETTAMEHTUPOBAHHOE BPEMs
«Xopo1o»: Ionyuernue ot 75 no 90 % OaIUIOB MO TECTY MPHU BBHINOJHEHHH TECTA 32 PEIIIAMCHTHPOBAHHOE BPEMs

«Y IOBJIETBOPUTEIIHLHOY: IMonygenue ot 50 mo 75 % OGaJIOB O TECTY NMPH BBHIMOJHECHHN TECTa 32 PETJIAMEHTHPOBAHHOE
BpeMs

6. YHEBHO-METOJUYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHUE

6.1. Pexomenayemas iureparypa

6.1.1. OcHoBHas JIMTEpaTypa

ABTOpBI, COCTaBUTENH 3ariaBue Bbubnuoreka W3natenscTBO, rOf, 3I1. aapec

JI1.1 | O.H. bproxanos, C.H. |TemnomaccooOMmen: YueOHUK M.: HH®PA-M, 2013,
[IIeBueHko




ABTOpBI, COCTAaBUTENH

3arnaBue

Bubaunoreka

M3parenscTBoO, rOf, 3I1. aapec

JI1.2 |mon. pen. M.T. TemnoTexHuKa: yaeOHHK M.: 11 "Akagemus", 2013,
IITarpoBa
JI1.3 | 0. JI. Kypbaros, A. MexaHuKa )XKUJKOCTHU U ra3a B Mockga ; Bonoraa : Undpa-Umxenepus,
b. buprokos, E. B. MPOMBINUICHHON TETIOTEXHUKE 2021, https://biblioclub.ru/index.php?
Hosuxosa, A. A. U TEIUIORHEpreTuKe: yueOHoe page=book&id=618530
3auka nocobue
JI1.4 | 3eitneraunoB P.A. TemnomaccooOMeH B Cankr-IlerepOypr : CaHkT-
3JIEMEHTaX TEIIOTEXHUYECKOTO [erepOyprckuii rocynapCTBEHHBIH
obopynoBanusi. OCHOBBI arpapsbiii yauBepcurtet, 2020,
TeroMaccoooMeHa: yaeoHoe https://biblioclub.ru/index.php?
noco6ue I 00yJaroImxcs 1o page=book&id=621145
HAIPAaBJICHHIO TIOATOTOBKU
13.04.01 TennosnepreTuka u
TeIJIOTEXHHKA
JI1.5 | Apxwumnos B. DU3UKO-XUMUYECKHE OCHOBbI Tomck : M3narensctBo Tomckoro
MPOLIECCOB MOJUTEXHUYECKOTO YHUBepcuTeTa, 2015,
TerIoMaccoooMeHa: yaeoHoe https://biblioclub.ru/index.php?
nocobue page=book&id=442086
6.1.2. Jlono/HUTEIbLHAS JINTEPATYPa
ABTOPBI, COCTaBUTEIH 3arnaBue BubnuoTeka W3pnatenbcTBO, TO, 371. anpec
JI2.1 |Iloxm TemnorexHuka: Y4eOHHK M.: Bercm. mk, 1999,
pen.B.H.JIlykanuna
JI2.2 |T.H.Anekcees OO011as TEemIOTEXHUKA: M.: Bercin.mk., 1980,
Y4eb.mocobue
JI2.3 |Tenerun A.C. TemtomaccomnepeHoc: YueOHUK M.: Metannyprus, 1995,
JUTSL BY30B
JI12.4 |Bugun 10.B. Teopernueckue OCHOBBI Kpacnosipck : COY, 2015,
TEIUIOTEXHHUKH: http://biblioclub.ru/index.php?
TEIIoMaccooOMeH : yueOHoe page=book&id=497752
nocobue
JI2.5 | AH. Pacuenkus, TermrooOMeHHBIE amapaTsl Kemeposo : Kemeposckuit
B.A. Epmomnaes HU3KOTEMIIEpaTypHOU TEXHOJIOTUYECKUN HHCTUTYT MUIIEBOU
TEXHUKH : ydeOHOe mocodue poMBIIIIeHHOCTH, 2012,
https://biblioclub.ru/index.php?
page=book&id=141516
JI2.6 |B. K. ITeixos, H. H. Cucrembl Mockga ; Bonoraa : Undpa-Umkenepus,
CmupHOB KOHIULMOHUPOBAHNUS, 2019, https://biblioclub.ru/index.php?
BEHTHJISIIMY U OTOTUICHUS : page=book&id=565026
y4eOHUK
6.1.3. Meroauyeckue pa3padoTku
ABTOpBI, COCTaBUTENH 3ariaBue Bubnuoreka W3natenscTBO, 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: MeToindyeckue arpapubiii yausepcutet (CIIOIAY),
yKa3aHus 2016, https://biblioclub.ru/index.php?
page=book red&id=445956
6.2. Ilepeuens pecypcoB HH(OPMALIMOHHO-TeIeKOMMYHUKANMOHHOM ceTH «UHTEepHeT»
31 | KubepJlennka www.cyberleninka.ru
D2 |H® HUTY MUCuC www.nf.misis.ru
D3 | Poccuiickas HaydHas IEKTpOHHAS OUOIHOTEKA www.elibrary.ru
D4 | TemmomaccooOMeHHOE 000PYIOBaHUE IPEANPHITUN https://Ims.misis.ru/
6.3 Ilepeuenb NPpOrpaMMHOro odecrneyeHust
1.1 | WinPro 10 RUSUpgrdOLVNLEachAcdmcAP

I1.2

Kommac 3D V21-22




I1.3 Mathcad 14.0 University Classroom Perpetual

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

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

I1.6 | Microsoft Office 2010 Russian Academic OPEN 1 License No Level

I1.7 |Micro-Cap 10 Evaluation

I1.8 | bpaysep Google Chrome

11.9 Microsoft Teams

I1.10 | Zoom

I1.11 |Bpaysep Yandex

6.4. Tlepeyens MHPOPMANHOHHBIX CHPABOYHBIX CHCTEM H MPOdecCHOHAIBHBIX 023 JaHHBIX

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

N.2 |http://window.edu.ru - UadopmarnmonHas cucrema « EnnHOE OKHO ocTymna K 00pa3oBaTeIbHBIM pecypcam»

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE

Ayn. | Hasnauenue OcHarenne
212 VYueOnass  aymuropus  ans  3aHaTuil | Kommekr  yyeOHo#t  mebenun  Ha 44 mect A
JIEKIIHOHHOTO THIIA, MPAaKTUYECKUX | OOydaromuxcs, |  CTalMOHApHBIA  KOMIbBIOTED LIS
3aHSITHI MPEToIaBaTessl ¢ BHIXOJOM B HHTEPHET, MPOEKTOP, dKpaH

HACTEHHBIH, JIOCKa ayluTOpHAas MenoBas, BeO Kamepa,

KOJIOHKH, JIMICH3HOHHbIe Tporpammel MS  Office, MS
Teams, antuBupyc Dr.Web.
212 VYuebnass  ayauropus i 3aHATHE | Kommuekt — ydeOHoW — mebenmm  Ha 44 MecT A
JIEKITHOHHOTO THIIA, MPaKTUYECKUX | OOydaromuxcs, |  CTalMOHApHBIA  KOMIBIOTED LIS
3aHATUHI MPEeroiaBaTelsl ¢ BBIXOJOM B HHTEPHET, MPOEKTOP, dKpaH

HaCTeHHLIﬁ, AOCKa ayauTopHas MEJoBasd, BeO KaMmepa,

KOJIOHKH, JIHMIEH3HOHHBIe mporpamMmel MS Office, MS
Teams, antuBupyc Dr.Web.
224 VYuebHas mabopartopus (kommbioTepHBIH | KoMmekr — yueOHOM  Mmebemm Ha 12 MmecT g
KJIacc) oOyuaromuxcs, 12 CTaOMOHApHBIX KOMIIBIOTEPOB  UIS
CTYJEHTOB, 1 CTallMOHAPHBII KOMIIBIOTEP JuIst

mpenogaBarens (BCe C BBIXOJOM B HHTEPHET), MPOCKTOP,
9KpaH HACTCHHBI, KOMMYTaTop, JOCKa ayJuTOpHas
MenoBasi, BeO kamepa, moctyn k OWOC VYHuBepcurera
MUCHUC dyepe3 nuuHblii KkabuHeT Ha mmiardopme LMS
Canvas u Moodle, nmunien3nonnsle porpammsel MS Office,

MS Teams, antuBupyc Dr.Web.

8. METOJJMYECKHUE YKA3AHUA J1JI51 OBYYAIOIUXCA

B nponecce n3ydeHns AUCIUILTHHEI BBIACISIOT BA BUIA CAMOCTOSTENBHON pabOTHL: - ayIUTOPHAS; - BHEAYAUTOPHAs. AyIUTOpHAs
CaMOCTOSITENIbHAS Pad0Ta MO TUCHHUILIMHE BBIIOJIHSCTCS Ha yIeOHBIX 3aHATHAX 10/l PYKOBOACTBOM IIPEIO1aBaTEs.
BHeayauropHas camocrosTenbHas paboTa - IilaHupyemas yaeOHast paboTa 00ydaroIiMCs, BEIIONIHSAEMAast BO BHEAYIUTOPHOE
BpeMs 110 3a/IaHUIO U IPH METOANYECKOM PYKOBOJCTBE MPETIOABATENs, HO O€3 €ro HEMOCPEACTBEHHOTO YJacTHI.
CamocrosTenbHas paboTa, He IPEeIyCMOTPEHHAs IPOTPpaMMOil ydeOHOH AMCIUILTHHEL, PACKPHIBAONIEH U KOHKPETH3UPYIOIIEeH ee
coJiep’KaHue, OCYILECTBIIAETCSA 00yJaloUMCs HHUIIMATHBHO, C LETbIO PeaTH3allul COOCTBEHHBIX YU€OHBIX 1 HAyYHBIX HHTEPECOB.
s 6oree 3 PeKTHBHOTO BBITIOIHEHUS CAMOCTOSTENEHOH paboTHI IO TUCIUIUIMHE MIPEIoAaBaTelb PEKOMEHAYET HCTOYHHUKHA JUTS
paboTHI, XapaKTepu3yeT HauboJee paoOHAIBHYIO METOIUKY CAMOCTOSTEIFHOM paboTHI, JIEMOHCTPHPYET paHee BHIIIOTHCHHBIE
oOyuaromumMucs paboTs! U T. II. Busl 3a1aHuil U1 BHEAyJUTOPHOI CaMOCTOSITENbHON paboThl, UX COJEPKAHUE U XapaKTep MOTYT
HMETb BapUaTUBHBIN U I PEepeHIINPOBAHHBIN XapaKTep, yIUTHIBATh HHANBHIYAIbHbIE 0COOCHHOCTH 00Y4alOIIerocs.
CamocTosTenbHast paboTa MOXKET OCYIIECTBIATHCA HHANBUIYATLHO WM TPYIIIaMH CTYIeHTOB online (paboTa B 3JIEKTPOHHOM
uHpopmanunonHo-o6paszoBarensHoit cpege HUTY «MUCuC» (OMOC), yacThio KOTOPOH HEMOCPEACTBEHHO MPeJHA3HAUCHHON JUIs
OCYILECTBIIEHHS] 00pa30BaTENILHOTO ITpoLecca SBIseTcss DIeKTPOHHBIN 00pa3oBarenbHbIil pecype LMS Moodle.) 1 Ha 3aHATHSX B
3aBHCHMOCTH OT IIeJIH, 00beMa, KOHKPETHOI TeMaTHKH CaMOCTOSATEIIbHON pabOTHI, ypOBHS CI0XXHOCTH. Bo3MOXKHO mpoBeeHne
CHHXPOHHOH pabOTHI CO CTyIeHTaMH C uctonas3oBanneM Microsoft Teams mmu Zoom. KOHTpob pe3ynbTaToB BHEAYIUTOPHOM
CaMOCTOSITENIbHOI PaboThI OCYIIECTBIIAETCS B MpeieNiax BpEMEHHU, OTBEACHHOTO Ha 00sI3aTeNbHbIe yueOHbIE 3aHATUS 110
JVCLIUIUIMHE Ha MIPaKTHYECKUX , JJAOOPATOPHBIX 3aHITHSIX.




