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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 npenBaIImTe.uLHoﬁ NOAT0TOBKE 00y4aloLerocs:

2.1.1 | BozayxomoaroroBka

2.1.2 |Har"erarenu u TEILIOBLIE JBUTATEIN

2.1.3 [ OcHOBBI TpaHCHOPMAILIUHN TETIOTHI

2.1.4 | IIpupomooxpaHHbIE TEXHOJOTHU HA OOBEKTAX TEIJIOIHEPTCTUKH

2.1.5 |IIpoeKTHBII MOAXO0/ B TEXHUKE

2.1.6 | TemnomaccooOmen

2.1.7 | TexHon0rUs NOATOTOBKU BOJBI M TOILIMBA HA OOBEKTaX TEIUIOIHEPTETUKU

2.1.8 | ®U3HUKO-XUMHYECKHE CBOMCTBA BOJIBI

2.1.9 |T'mpporazoguHamMuKa

2.1.10 |Mexanuka KHIKOCTH U Ta3a

2.1.11 |HagepraTenbHas TeOMETpHS M HEXKEHEpHAs TpaduKa

2.1.12 |IlpuknagHas MEXaHHUKa

2.1.13 | YueOHas mpakTHKa MO ITOJTyIEHHIO TIEPBUYHBIX PO(ECCHOHANBHBIX YMEHUI

2.2 JAucuuninHbl (MOIY/IH) U MPAKTHKH, IS KOTOPBIX 0CBOEHHE JAHHON AUCUMIJIMHBI (MOAY/I51) HEOOX0AUMO KaK
npealecTByIIee:

2.2.1 HetpaaumoHHble 1 BO30OHOBISIEMbIC UCTOYHUKH SHEPTUN

2.2.2  |IloaroToBKa K MPOLEAYPE 3aLIUTHI U 3aIIATa BBITYCKHOHM KBaTH()PHUKAITUOHHOW PabOTHI

2.2.3 |IIpenaumiaomMHas paKkTHKa

2.2.4 | TeroBbI€ NEKTPUUYECKUE CTAHIIUU

2.2.5 | TexHOMOTHYECKHE SHEPTOHOCUTENH NPEATPHUATHIA

2.2.6 | DHeprocOepexeHHE B TEMIOIHEPIETUKE U TEIUIOTEXHOJIOTHH

2.2.7 | OueproaddekTuBHBIE TEIIOTEXHOIOTUU

2.2.8 | ABTOMaTH3aIMs TEIIOBBIX dJIEKTPOCTAHIIUN

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

IIK-1: Cnioco0eH NpoeKTUPOBATH H KOHCTPYMPOBATH KOTe/IbHbIE, IECHTPAJIbHbIE TEIVIOBbIe H MaJlble TeIJIOLEHTPAJIH, a
TaKiKe TeIJIOBbIE CeTH U € HCI0JIb30BaHHEeM HU(POBBIX TEXHOJIOIH

3HaTb:

ITK-1-31 MeToanKy MpOeKTHPOBAHMS TEXHOJIIOTHYECKOTO 000PyIOBaHUS

TIK-1-32 meTonsl c60pa U aHAIM3a UCXOJHBIX JAHHBIX I IPOEKTUPOBAHUS SIEMEHTOB 000PYIOBaHUS U TEXHOJIOTHYECKUX
MPOIIECCOB

ITK-3: Cioco6eH KCIIYyaTHPOBATH 00beKTHI P0G ecCHOHAILHOI 1eITeILHOCTH, B TOM YHCJI€ TeIUIOBbIe KOTJIbI HAa
TBEPAOM, ’KHIKOM H ra3006pa3HoM TOILIHBE; TPYOOIIPOBOIbI U TEIUIOBBIE CETH, A TAKIKE TeMJIOMeXaHHIeCcKoe
000py10BaHUE TEMVIOBbIX CTAHIUIA

3HaTb:

ITK-3-31 MeTOUKY MPOBEACHUS PACUYETOB IO OMPEACICHUIO TAPaMETPOB TEIIOMACCOOOMEHHOTO 000pYAOBaHUS U
MIPOSKTHPOBAHUS TEXHOJIOTHIECKOTO 000PYIOBAHHS

OIIK-3: CnocoGeH 1eMOHCTPUPOBATL IPUMEHEHHE OCHOBHBIX CIIOCO00B I10JIy4eHHsl, IPe00pa3oBaHusl, TPAHCIIOPTA U
HCMO0JIb30BAHNSA TEII0ThI B TEILNIOTEXHUYECKHX YCTAHOBKAX H CHCTeMaX, 3HAHUS IKOHOMHYECKHX, OPraHH3allMOHHBIX H
ynpaBJieH4eCKHX BOIPOCOB, TAKHX KAaK: YIPaBJIeHHEe MPOEKTAMH, PUCKAMH U N3MeHEeHUIMH

3HaTh:

OIIK-3-31 ocHOBHBIE THIIBI ¥ KOHCTPYKIIHH TEIUIOMAaCCOOOMEHHOTO 000PYAOBaHUS NPEANPUATHHA 1 001aCTH UX IPUMEHCHUS




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 U C UCITOJIL30BAHUEM ]_[PI(l)pOBbIX TEXHOJIOTHii

YMmerb:

ITK-1-Y1 npou3BoauTE pacyeT OCHOBHBIX XapaKTEPUCTUK TEINIOMAaCCOOOMEHHOIO 000pyAOBaHU

OIIK-3: Crioco0eH 1eMOHCTPUPOBATH IPUMEHEHHEe OCHOBHBIX CIIOCO00B MOJIy4YeHHsl, MPeodpa3oBaHusl, TPAHCIIOPTA U
HCIOJb30BAHUA TEIJIOTHI B TEIVIOTEXHUYECKUX YCTAHOBKAX U CUCTEMaX, 3SHAHUA IKOHOMUYECKUX, OPraHU3allUOHHBIX U
YIpaBJieHYeCKHX BONPOCOB, TAKHUX KAK: yIpaBJ/ieHHe POeKTAMH, PUCKAMH M U3MEHEeHUsIMH

YMmerb:

OIIK-3-Y2 ananm3upoBaTh HAyIHO-TEXHUIECKYIO HH()OPMAIINIO, M3ydaTh OTCUECTBEHHBIH 1 3apyOSKHBIH OIIBIT

OIIK-3-Y1 ananu3upoBaTh HH(GOPMALIHMIO O HOBBIX THUIAX U KOHCTPYKLHUAX TEINIOMAacCOOOMEHHOTO 000pYI0BaHHUS, IPUHIIUIIAX UX
JEHUCTBHS, METO/IaX MX pacdeTa U MPOSKTHPOBAHU

IIK-3: Cnioco6eH IKCIIYyaTHPOBATH 00beKTHI MPO(ecCHOHATbHOI 1eSITeJIbHOCTH, B TOM YHCJIe TeNJIOBbIE KOTJIbI HA
TBEpPAOM, KUJAKOM H ra3000pa3HOM TOILIMBeE; TPYOONMPOBOIbI U TEMJIOBBIE CETH, a TAKKe TelUIOMeXaHH1ecKoe
000py10BaHHe TEIUIOBBIX CTAHIMIA

Baanernb:

I1K-3-B1 HaBbIKAMH  TIPOBEICHHUS TEIUIOBBIX, THAPABINYECKNX W KOHCTPYKTHBHBIX PAcueTOB TEIIIOOOMEHHOTO 000pYIOBaHUS

OIIK-3: Cnoco0eH 1eMOHCTPUPOBATL IPUMEHEHHE OCHOBHBIX CIIOCO00B I10J1y4eHHUs], IPe00pa30BaHusl, TPAHCIIOPTA U
HCMO/IB30BAHUS TEIIOTHI B TEIUIOTEXHUYECKNX YCTAHOBKAX M CHCTEMAX, 3HAHUS IKOHOMHYECKHX, OPTraHH3ALHOHHBIX 1
yInpaBJieH4eCKHX BONPOCOB, TAKHX KAK: YPaBJIeHHE MPOEKTAMH, PUCKAMH U N3MeHEHUSIMH

Baagern:

OIIK-3-B1 TepmuHONOTUEH B 001aCTH TEIIOMACCOOOOMEHHOTO 000PYI0BaHUS MPEIIPUSTHIA

IIK-1: Cioco6eH mpoeKTHPOBATH H KOHCTPYHPOBATH KOTeJIbHBIE, IEeHTPAJIbHBIE TENJIOBbIE H MaJble TeJIONEeHTPaIH, a
TaKsKe TeNJIOBbIE CETH U ¢ HCMOJIb30BAHNEM IIU(PPOBHIX TEXHOJIOTHH

Baagers:

[IK-1-B1 HaBBIKAMU MMPOCKTUPOBAHUA TEMI0MaccOOOMEHHOTO O60py£[0BaHI/IH C UCTOJIb30BAaHUEM TEXHUUYECKOU U HOpMaTHBHOfI
JOKYMCHTalIUN

4. CTPYKTYPA U COJEPKAHHUE

Kon HaunmenoBanue pa3nenoB u | Cemectp | YacoB | ®opmupyemsie | Jlutepatypa | [Ipumeuanue KM Brinosn
3aHATHSA TeM /B 3aHATHS/ / Kypc HHAMKATOPbI H 31 sieMble
KOMIeTeHIHii pecypcbl padoThI

Pa3gen 1. OcHoBHBIE
TOJI0KEHUsI
Ten1000MeHHOro
000py10BaHUs

1.1 Knaccugukarms 4 6 OIIK-3-31 J.1
TETI000MEHHOTO OIIK-3-Y1 JI1.2J12.1
000py0BaHHUS. OIIK-3-Y2IIK | JI2.2J12.3
PexynepaTuBHbie -1-31 TIK-1-32 2.4
TEIUI00OMEHHUKHI OIIK-3-B1 IIK- | B1 32 323 54
HEIPEPBIBHOTO EUCTBUS. 1-V1 IIK-1-B1
PexynepaTuBHble [K-3-31 [IK-3-
TEII000MEHHHUKA Vi
MIEPUONUECKOTO IEHCTBUSI.
PereneparuBHble
TermiooOMeHHuKU. /JIex/

1.2 TerioBoil KOHCTPYKTHUBHBIN 4 6 OIIK-3-31 J.1 P1
pacyeT peKynepaTuBHBIX, OIIK-3-Y1 JI1.2J12.2
pEreHEpaTUBHbIX U OIIK-3-Y2 IIK 2.3
CMECHTEITb HBIX arapaToB -1-31 TIK-1-32 JI2.4J13.2
Mp/ OIIK-3-B1 IIK- | D1 32 23 B4

1-B1 TIK-3-31
I[IK-3-V1




1.3 HUccnenoBanne paboTs 2 OIIK-3-31 JI1.1 P2
pekymneparopa u OIIK-3-V1 JI1.2J12.2
KOKyXOTPYOHOTO OIIK-3-Y2 IIK J12.3
TeruiooOMeHHuKa /J1ab/ -1-31 [IK-1-32 J12.4J13.1

OIIK-3-B1 IIK- J3.2
1-B1 TIK-3-31 | D122 33 54
IK-3-V1

1.4 IMonroroBka k 89 OIIK-3-31 J1.1 KM2
MPAKTUYECKOMY 3aHSATHIO U OIIK-3-Y1 JI1.2J12.2
nabopaTtopHoii paboTe. OIIK-3-V2 TIK 23
Brmmonaenne, opopmirenne n -1-31 [IK-1-32 J12.4J13.1
MOATOTOBKA K 3allIUTE OIIK-3-B1 IIK- JI3.2
nabopaTopHOI 1-B1 TIK-3-31 | D122 33 24
pabotel.Beimonnenue IK-3-Y1
KypCOBOTO HPOEKTA.

/Cp/
Pa3gen 2. CymnibHble U
BbINIapHbIE YCTAHOBKH

2.1 Beinaphsle, onpecHUTEIbHbIE 6 OIIK-3-31 J1.1
Y KPUCTAJUIM3ALIMOHHBIE OIIK-3-V1 JI1.2J12.2
ycraHoBKU. [leperontsle u OIIK-3-Y2IIK | JI2.3J12.4
PeKTH()HUKAITMOHHBIC -1-31 TIK-1-32 | 31 92 33 B4
yctaHoBKU. CylImibHbIE OIIK-3-B1 IIK-

YCTaHOBKH. AGCOPOLIMOHHbIE 1-B1 IIK-3-31
1 aJICOPOIIMOHHBIE ammnapaThl. TIK-3-V1
TemnooOMeHHUKH-

yTHIU3aTopsl. Beibop

CTaHJAPTHOTO

obopynoBanus. /JIex/

2.2 TeroBoit u MaTepuaIbHBINA 6 OIIK-3-31 J.1 KM2 P1
OayaHc BITAPHBIX OIIK-3-Y1 JI1.2J12.2
yctanoBok. /I1p/ OIIK-3-Y2 [IK 2.3

-1-31 [IK-1-32 J12.4J13.2
OIIK-3-B1 IIK- | D1 32 23 B4
1-B1 TIK-3-31

[IK-3-V1

2.3 Uccnenosanue 2 OIIK-3-31 JI1.1 P3
IJIACTUHYATOTO OIIK-3-V1 JI1.2J12.2
TEII00OMEHHOTO OIIK-3-Y2 JIK 2.3
anmapara /J1a6/ -1-31 [IK-1-32 J12.4J13.1

OIIK-3-B1 IIK- J3.2
1-B1 TIK-3-31 | 3129293 54
[K-3-V1

2.4 [ToaroroBka x 90 OIIK-3-31 J1.1 KM1,K P1
MPaKTHYECKOMY 3aHSATHIO U OIIK-3-V1 JI1.2J12.2 M2
nabopaTopHoO# padoTe. OIIK-3-Y2 [IK J12.3
Brimonnenue, oopmieHue u -1-31 [IK-1-32 J12.4J13.2
MMOITOTOBKA K 3aIlUTE OIIK-3-B1 IIK- | B1 32 33 54
nabopaTopHOM paboTHI. 1-B1 IIK-3-31
JeaspaTopsl. TIK-3-V1
I'a30XuaKOCTHEIE U
SKUJIKOCTHO->KUIKOCTHBIE
CMeCHTENTbHBIC (KOHTAKTHBIC)

TETUIO0OMEHHUKH.
Tepmuueckue
IIPOU3BOJICTBEHHBIE
TeIIOMacCOOMEHHEIE
MPOLECCHl U YCTAaHOBKH.
IToxroToBka k sx3ameny. /Cp/

2.5 [IpoBenenue 9 OIIK-3-31 JIT.1JI1.2

sK3aMeHa /DK3aMeH/ OIIK-3-V1 JI3.2712.1
OIIK-3-Y2IIK | JI2.2J12.3
-1-31 [IK-1-32 2.4
OIIK-3-B1 IIK- | D1 32 23 B4
1-B1 TIK-3-31

IK-3-¥1




5. ®OHJ OHEHOYHbIX MATEPUAJIOB

5.1. KouTpoabHble MeponpusTus (KOHTPOJIbHAsA padoTa, TeCT, KOJLIOKBUYM, 3K3aMeH M T.I), BONPOCHI JJ1s
CaMOCTOSITETbHOM NMOATOTOBKH

IIpoBepsiemsbie
Kon KontponsHoe
WH/IUKATOPBI Bonpocs! 1t IoAroTOBKU
KM MEpOIIPUATHE N
KOMIIETEHITNH
KM1 [ToaroroBka k OIIK-3-31;0I1K-3- 1. IlpuMeHeHusT U KIacCH(PHUKALINA TEIUIOOOMEHHBIX aIapaToB.

5K3aMeHy

V1;0lK-3-V2;0ITK
3-BI;[IK-1-31;[1K-
1-32;TTK-1-Y 1;TTK-1
-BI;[TK-3-31;TTK-3-
V1;[IK-3-B1

2. OcHOBHBIE KOHCTPYKIIMH TEIJI00OMEHHBIX aIllapaTosB.

3. KoxxyxoTpyOHbIE U CEKIIMOHHBIE TETIIOOOMEHHBIE aliapaThkl.
Koncrpykuus u npumeHenue.

4. IlnacTuHYaTHIC TEINIOOOMEHHHKH JUIS )UAKUX U ra3000pasHbIX
TeroHocuteneid. KoHCTpykiuy U npuMeHeHue

5. 3MeeBHUKOBEIE, CITUpPAbHBIEC TEIUIOOOMEHHUKH. 11X KOHCTPYKITHH.
6. XapakTepHble TapaMeTphl TEMIOHOCUTENEH B TEMI000MEHHBIX
amrapaTax - CKOPOCTH TeMIepaTypbl, KO QUITHEeHTEI

TeIIOOTAAYH.

7. Bugpl pacuera Tema000MEHHBIX alnaparoB - TEIIOBOM
KOHCTPYKTHBHBIH, IOBEPOYHBIN THIPABINYECKHUI U JIP.

8. Kimaccudukarms u kpaTkast XapakTepHCTHKa OCHOBHBIX METOJIOB
pacdera TeII00OMEHHBIX alIapaToB.

9. Omnpezenenre TENI0BON HArPy3KH anmapara 1o rpagiueHTy
TEMITepaTyp TEIIOHOCHUTEIIS Ha IIOBEPXHOCTH TEINIOOOMEHa.

10. ITocnenoBaTenbHOCTH TEMIIOBOI0, KOHCTPYKTUBHOI'O U
KOMITOHOBOYHOT'O pacyeTa KO>KyXOTpyOHOTo TemI000MEHHHKA.

11. DddexruBHoCcTh TeIO0OMeHHNKA. Ee dusmdeckuit cMpici. Yucno
€IMHHI] TTepeHoca.

12. [locnenoBaTenbHOCTH pacyera TeruioooMenHrnka meronom E - N.
13. Pacuer k03 HUIIMEHTOB TEMIIOOTIAYH B TEIIO0OOMEHHBIX
amrapaTax B Clydae UX 3aBHCHMOCTH OT TEMIIepaTyphl

MOBEPXHOCTH TETUIOOOMEHA.

14. OpeGpennblie TpyOUaThie TeI000MeHHUKU. KOHCTpYKINH 1
NpHMeHeHNe XapaKTepUCTHKN opeOpeHus. TexHonorns

opeOpeHust.

15. DddexruBHOCTE OpedpeHst. DPPEeKTHBHOCTL OpPEeOPEHHOIH
HOBEpPXHOCTH. Pacuer koaduimenTa Teronepenadu ais
OpeOpPEHHBIX TOBEPXHOCTEH.

16. I'mnpaBimaecknii pacdyeT TEmI000MEHHbIX armapaTtoB. OCHOBHBIE
BUJIbI TUAPABINIECKHUX MOTEPh B TEIIIOOOMEHHUKAX.

Ompenenenue TpeOyeMOil MOIHOCTH Ha MPOKAUKY TETUIOHOCHTEIIS.
17. Croco0B! yBeTMUeHHNS TEIIOBOW HATPY3KH B TEINIOOOMEHHBIX
anmapatax (opebpeHue, HHTeHCH(UKANUS TEII000MeHa)

18. PexynepaTuBHBIE TEMIOOOMEHHUKHI NEPHOANIECKOTO JEHCTBUS C
BOJISTHBIM ¥ ITApOBEIM TToiorpeBoM. OmpenerneHne

BPEMEHH HarpeBa TEIUIOHOCHUTEIIS.

19. Ipuaiun paboTs! TemnoBsIX TpyO. Tunsl ¢putuneit. OnpeneneHus
KOJIMUECTBA NepeJaHHoro Temna. OrpaHndeHus Ha

paboTy TermoBHIX TpyO. TemnooOMeHHbIE anmapaThsl Ha TEIIOBBIX
Tpybax.

20. PerenepaTuBHbIE TEMIOOOMEHHBIE anMapaThl 11X OCHOBHbIE
KOHCTpYKIMH. [IpenMyIiecTBa 1 HEZOCTATKH IO CPABHEHUIO

C PEeKyIepaTHBHBIMH.

21. 3menenue Temneparyp Hacaaku pereHeparopa. Kosppumnuent
aKKyMyJISILIUM HacaaKu. TeMrepaTypHbIil THCTepesuc.

22. KoaddunueHT Terionepeaad pereHepaTHBHOTO TEIUI000OMEHHHUKA.
CpaBHeHHE TEIIOBOH 3 (PEeKTHBHOCTH

pereHeparopa U peKkyneparopa.

23. H-d quarpamma BJIa)KHOTO BO3/yXa. BUl OCHOBHBIX MPOIIECCOB
o0Opabotku Bo3nyxa B H-d muarpamme.

24. Bun OCHOBHBIX MPOLIECCOB 00paOOTKH BO3yXa B CMECHTEIbHBIX
teroodMeHHnKax B H-d nuarpamme.

25. AnnapaTsl BIaXHOT0 Bo3ayxa. Mx pacuer mpu nomouu

ko2 uimenTa BIaroBpInaeHAs.

26. CooTHomenue JIptonca u ypaBHeHHe Mepkens VX npuMeHeHHe 11
pacdera TEIIOOOMEHHBIX alllapaToB BIAKHOTO

BO31yXa.

27. KOHCTPYKIIUN CMECUTEIIBHBIX TEINIOOOMEHHUKOB. TeruioBoi u




MaTepuaabHbIA OanaHC CMECHTENBHBIX

TEMI000MEHHHUKOB.

28. TTocenoBaTenpHOCTH MOCTPOCHUS TIpoliecca 00pabOTKH BO3IyXa B
CMECHTEINIFHBIX TeII000MeHHIKaxX CpemHss

Pa3HOCTh TEMIIEPaTyp B CMECUTENBHBIX TEMI000MEHHHKAX.

29. IlocnenoBaTenpHOCTh pacyueTa MOJBIX U HACAIOYHBIX CKPyOOEepoB.
30. Cucrembl 000POTHOTO BOJIOCHAOKEHHUS. VX Ha3HAUeHUE U
KJaccuuKaIms.

31. CpaBHHTeNbHAS XapaKTEPUCTHKA OCHOBHBIX TUIIOB IPaJupPEH.

32. KoHCTpyKIus BEHTHIATOPHON TPaJUpHU U anmapara BO3LyIIHOIO
oxXJIaXXIeHUs BEIOOp pacueTHON TeMmIepaTypsl U

BJIQXKHOCTH aTMOC(EPHOTO BO3/yXa.

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

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

KOJIIYECTBA [1apa Ha BBITApKYy.

35. Pacmionaraemas 1 1ojie3Hasi pa3HOCTb TEMIIEPATyp B BRITAPHBIX
ycTaHoBKax. TUMbI genpeccuil B BRIMAPHBIX YCTAaHOBKAX,

UX BBIYUCIIEHUE.

36. IlocnenoBaTenbHOCTh pacyeTa OJHOKOPITYCHOM BBIIAPHOU
YCTaHOBKH.

37. OcobeHHOCTH pacyeTa cpefiHel pasHOCTH TeMIEpaTyp U

K03 GHUIHECHTa TEIUIOOTAAYH B IPeromieii kKaMepe BBIITapHOTO
ammapara.

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

BJIaroco/iepKaHue.

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

40. Kuneruka cyniku. Merozpl pacyera BpeMEHHU CYILLIKH B €€ IEPBOM U
BTOPOM IIEPUOMAX.

41. MatepualibHbIii KOHBEKTUBHOH CYIIMIBHON YCTaHOBKH
CocrapisIolye TEIOBOTo 0anaHca CYIIUIbHON YCTaHOBKH.
Teoperuueckast Cymuika.

42. Mpuanun paboTs! TemwoBeIX TpyO. Tunsl putuneit OnpenencHus
KOJIMUECTBA MepeJaHHoro Termna OrpaHuYeHus Ha

paboTy TEIIOBBIX TPYO.

43. IIponeccs! neperoHku u pektudukanuu. Ux npumenenne. Otimane
MPOLIECCOB BBIMAPKH U NMEPETOHKI

44. Tunsl cMecel KHUIKUX KOMIIOHEHTOB. 3aKkoH Payis.

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

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

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

48. dnermoBoe uncia0. MUHUMaNbHOE (IIETMOBOE YHCIIO.
OmnpenerneHne Yicia TapeaoK B PeKTH(PHUKAIIMOHHBIX KOJIOHHAX.




KM2

CaMocTosiTenbHas
paboTa

OIIK-3-31;0I1K-3-
V1;0IIK-3-Y2;0IIK
-3-BI;I1K-1-31;I1K-
1-32;I1IK-1-Y 1;I1K-1
-B1;I1K-3-31;I1K-3-
VI1;IIK-3-B1

1. OreHuTH MUIONIAAH MOBEPXHOCTH TEMIO00OMEHHOTO amnmnapaTa no
PEKOMEH/TyeMbIM 3HaYE€HMSIM KO3()(DHIMEHTOB TEINIOOTAAYH.

2. OueHnTH IUIOMA s TOBEPXHOCTH TEIIIO0OMEHHOTO ammapaTa o
3aJaHHOHN 3((QEKTUBHOCTH U M3BECTHOH 3aBucuMocTH E=f(N).

3. Haiitu () ek TUBHOCTH TEIIOOOMEHHOTO ammapara Mo U3BECTHOMY
TEII0BOMY OalaHcy.

4. OnpenenuTh CTENIEHb OPEOPEHUS 10 TEOMETPUH pedep.

5. Onpenenuts K03 QUIHEHT Teronepenadu co CTOPOHBI OpeOPEHHOM
Y HEOPEOPEHHOM ITOBEPXHOCTH.

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

7. OnpenenuTs nepenaj AaBIeHUH B TEINIOOOMEHHOM armapare.

8. Onpenenuts TpeOyeMyr0 MOITHOCTh Ha IIPOKAUKY TEIUNIOHOCHUTENS B
TEIUI00OMEHHOM atrapare.

9. Ompenenuts K03 GUIUEHT TEIIONepeaadn B TEMI000MEHHHKE C
BJIarOBBINAJICHUEM.

10. HaliTi koHEYHOE BlIarocoaepkanue (100 TeMIeparypy rasa) B
CMECHTEIIFHOM TeIII000MEHHHKE U3 €T TEIUIOBOTO OaaHca,

CUUTAs Ta3 Ha BBIXO/IE MOTHOCTHIO HACHIICHHBIM.

11. HaliTi KOJIM4eCTBO BTOPUYHOTO Tapa (J1Mb0 KPEermKOro pacTBopa) B
BBITIAPHOI YCTaHOBKE, UCIIONB3Ys MaTepHalIbHbIC OATaHCHL.

12. HaiiTi mpUMepHBIi pacxoA Mapa Ha BBIIAPKY B OJHOCTYIEHUATO
BBIIIAPHOI yCTaHOBKE.

13. Onpenenuts BpeMs CyLIKH MaTepuaia B IEPBOM IIEPUO/JIE.

14. Onpenenuts BpeMs CyLIKH MaTepuala BO BTOPOM IEPUOAE.

5.2. Tlepedenn paGoT, BbINOJIHSAE

MBbIX 110 JUCIHUILJINHE (

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

IIpoBepsiemsbie
Kon HasBanue
WH/IUKATOPBI CopeprxaHue paboThl
paboTsl paboTsl N
KOMIIETEHITNH
P1 KypcoBoii mpoekt OIIK-3-31;0I1K-3- | Tun anmapara u UCXOAHBIE TAPAMETPhI BELAAKOTCS MPENOIaBaTEIeM
"TernnoBoit u V1;0IIK-3-Y2;0IIK | unauBHya bHO IO BapUAHTaM.
THIPaBIMYECKUI -3-B1;IIK-1-31;IIK- | PacyeTHO-IOACHUTENbHAS 3aIIUCKA KYPCOBOTO MPOEKTA JOJIKHA
pacuer 1-32;ITK-1-Y I;IIK-1 | comepxkats:
TEMI000MEHHOTO -B1;ITK-3-31;I1K-3- | TuTynbHbIH TUCT
anmnapara" VIL;IIK-3-B1 3ajaHue Ha KypCOBOW IIPOEKT
Copnepxanue
Bsenenue
Teoperudeckas yacThb (onmucanue QyHKIUH BEIOPAHHOTO arperara, ero
CpaBHUTENbHAS XapaKTEPUCTUKA C aHATIOTHYHBIMH
00BeKTaMH)
IMpakTHyeckas 9acTh (pacyeT TEIIOOOMEHHOO amapaTa)
3akinoueHue
CIHUCOK UCTIOIh30BaHHBIX HCTOYHUKOB
[Ipunoxenus
P2 JlaGoparopnas OIIK-3-31;0I1K-3-
pabota Nel V1;IIK-1-32;T1K-1-
"UccnenoBanue B1;TTK-3-31;I1K-3-
paboTsl B1
peKyneparopa u
KOXKyXOTPYyOHOTO
TEII000MeHHHUKA"
P3 JlaGopaTopHas OIIK-3-31;0I1K-3-
pabora Ne2. Y 1;IIK-1-32;T1K-1-
Uccnenoranue B1;I1K-3-31;I1K-3-
paboTsI B1
IUTACTUHYATOTO
TEII00OMEHHHUKA

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

DopMoii TPOMEKYTOUHOH aTTECTANH MO AUCIUILTHHE SBISIETCS SK3aMeH. Hike mpeacrasieH oOpaser Omera Uit sk3aMeHa,
MPOBOANMOTO B IUCEMEHHOIT (hopme.
MuHHCTEpCTBO HAYKH U BBICIIEro oopa3oBanus Poccuiickoii denepanuu

DdezepanbHOE rocy1apCTBEHHOE aBTOHOMHOE 00pa30BaTENbHOE YUPEXKICHHE
BBICIIIETO 00pa30BaHUs
«HanuoHanbHbIN Hccae10BaTENbCKUM TEXHOJIOTHUECKUN YHUBEPCUTET

«MUCuCy»

HoBotponuxuii pumman




Kadenpa 35meKTposHepreTHKU U 3IEKTPOTEXHUKA

BUJIET Ne 0

JucunmuinHa: «TemnomaccooOMeHHOE 000pyI0BaHUE IPEATPHUSITHID)
Hamnpasnenue: 13.03.01

®dopma o0ydeHus: 3a09THas

®Dopma MPOBEAEHHS SK3aMEHA: THCbMCHHAS

1. HpI/IMeHCHI/Iﬂ )5 Knaccmbmcaum{ TCHJ'IOO6MCHHBIX anmapaToB.
2. OnpenenuTs CTENeHb OpeOPEHUS IO TEOMETPUH pedep.

JucrannuoHnHo 5k3aMeH MoxkeT poBoauThest B LMS Canvas. Dxk3ameHannoHHbIN TecT coaepxkut 30 3ananuii. Ha pemenue
orBoautcs 30 MuHyT. PaspeleHHble IONBITKY - OJHA.

OO6pa3zen 3aganuii 7151 9K3aMeHa, MpoBoaAuMoro auctanimonso B LMS Canvas (ITK-3-31,V1,B1; YK-1-31,V1,B1; YK-3-
31,Y1,B1):

1.

HpI/I KUIICHUH XUAKOCTHU HAa IMOBCPXHOCTU TBEPAOTO TEIa HanboJIee MHTEHCUBHBIN pocCT 3HAYCHHI KOB(b(I)I/IHI/IeHTa

TEMIOOTAAYH HAaOII0MaeTCs B 00IAaCTH:

NSO oOooOoo

€CTECTBEHHON KOHBEKIIMU

KPUTHYECKON TOYKH

IJICHOYHOTO PeXuMa

Iy3bIPHKOBOTO peXUMa

B kpuTepHanbHOM ypaBHEHHH KOHBEKTHBHOTO TEIUIOOOMEHA ISl TypOYJIEHTHOTO Teue-HHUS JKUAKOCTH B TPyOax, B

OTJINYUC OT YPaBHCHUS JISI IAMUHAPHOTO TCYCHHSA, OTCYTCTBYCT!

vhwoOoooodOoooOoOwRoooo

kputepuii PeiiHonbaca

kputepuit [Tpanaras

kputepuit Hyccenbra

kputepmii I'pacroga

Pacuer KOHBEKTHBHOTO TEIIOOOMEHA B 3aMKHYTOM IPOCTPAHCTBE MPOU3BOJIAT C MOMOIIBIO:
SKBUBAJIEHTHOTO KO3 (UIMEHTA TEMIO0TAAYH

SKBHBAJICHTHOTO KO3((HUIMEHTa TEeIIONPOBOIHOCTH

SKBHBAJICHTHOTO KO3 duImenTa Temonepesaan

9KBUBAJICHTHOTO KOA(PQHINEHTa TEMIIEPaTypOIPOBOJHOCTH

B kpuTepuanbHOM ypaBHEHHH KOHBEKTHBHOTO TeriooOMeHa oTHomeHue (Prk/Prcr)0,25 yauteiBaer:
cBOOOIHYIO KOHBEKIIHIO

HalpasJIeHHe TEIUIOBOTO MOTOKA

MOMPaBKy Ha Ha4albHBIN y4acTOK

(bm3uYecKre CBOHCTBA KHUIKOCTH

IIpu ucnonb30BaHUM KPUTEPUANIBHBIX ypaBHEHUH, moaydeHHbIX B. I1. McaueHko ans pacuera KOHBEKTUBHOIO

TerooOMeHa B IyyKax TpyO, 3a ONpeAessSomunil pa3mep IPUHUMAIOT:

DS = o = Y O Y O

JUTHHY TPYOBI;

HapYXHBIH THaMeTp TPyObl

BHYTPEHHHI AUaMeTp TPYOsI

SKBUBAJICHTHBIH AUaMETP MEXTPYOHOTO HMPOCTPAHCTBA

CyIIecTBYIOT Cllenyromuie (GpU3NIecKH dIeMEHTapHbIe CIOCOOBI Nepeaadr TEIUIOTHL:

KOHBEKLIUS

TEMJIONPOBOAHOCTh

JYYUCTBHIH TEMI00O0MEH, KOHBEKIIMS, TEIUIONPOBOHOCTh

TemnepaTypHoe mose — 3T0:

COBOKYIIHOCTb 3HAYEHWH TEMIIEPaTyp BO BCEX TOYKAX PaccMAaTpHMBAEMOrO Tella B JAH-HBI MOMEHT BPEMEHHU
COBOKYIHOCTb 3HAU€HMI TeMIlepaTyp BO HadalbHBIX TOYKAX PACCMATPUBAEMOTO TE€Na B JAaHHBIH MOMEHT BpPEMEHH
COBOKYITHOCTb 3HaU€HWH TeMIlepaTyp BO Ha4yaJbHBIX TOYKaX pacCMaTPUBAEMOIO Tela B HadalbHbIII MOMEHT BPEMEHH
TemmnepaTypHbIl TpaiuE€HT — 3TO BEKTOP, HANIPABICHHBIN:

[0 BEPTUKAIU K U30TEPMHUUYECKON MOBEPXHOCTU B CTOPOHY BO3PACTAHUS TEMIEPaTyphl

10 BEPTHKAIM K M30TEPMUYECKON MOBEPXHOCTH B CTOPOHY YOBIBaHUS TEMIEPATyphI

10 HOpMaJM K U30TEPMUUYECKOH TOBEPXHOCTU B CTOPOHY BO3PACTAHUS TEMIIEPATYPbI

INepenaua TEmIOTH MPU HETIOCPEIACTBEHHOM COINPHKOCHOBEHHHM TN HIIM BHYTPH TBEPIOTO Tena, 00yCIOBICHHAS

TEIUIOBBIM ABM)KCHUEM MHUKPOYACTHI], Ha3bIBACTCA:

O TEIUIONPOBOJHOCTEIO

U KOHBEKIIUS

O JYYUCTBIN TEI1000MeH

10. N3oTepmuueckue MOBEpXHOCTH:

U TIEPECEKAIOTCS

O 3aMBIKAIOTCS Ha cels

0 HE 3aMbIKaloTcs Ha cebs

11. [Ipu nomepeyHOM OMBIBAHUW OJMHOYHOTO IHJIMHJpPA HauOoJblIee 3HaUeHHE K03 (GUIMEeHTa TEIUIO0TAadH
HaOJromaercs:

O B J1000BO# yacTu (mpu 3HaueHuH yraa ¢ = 0)




O B KOPMOBOI1 yacTu (Ipu 3HaueHHu yriaa ¢ = 180)
O B OOKOBOM yacTH (MpH 3HaueHHH yriaa ¢ = 90)
0 HE M3MEHSETCS TI0 TIOBEPXHOCTH TIPH JIFOOOM 3HAYCHUH YIIia @
12. [Ipu naMuHAPHOM TEUEHUH KHUIKOCTH B TpyDax KOA(QQHUIMEHT TEMIOOTAaYH U3MEHSETCS MO JJIMHE KaHaja MpH
YCIIOBUU:
O I/d > 50
0 I/d <50
O 1/d <50
0 I/d = 50
13. [Tpu TIeHOYHO! KOHACHCAIIMY Mapa B clydae JIAMUHAPHOTO JBHXKCHUS IJICHKH KOHJICH-CaTa TeII000MeH
OCYIIECTBIAETCS IIyTeM:
O KOHBEKLHHU U TEIIONPOBOAHOCTH
O TEIUIONPOBOAHOCTH
0J TEIUIOOTIa4Yn
O TeIIonepeaayu
14. Ecnu ko3 uUIHIeHT TemIo0TAaYH TPEThEro psia KOPHIOPHOTO Iy4ka TpyO mpuHsTh 32 100%, TO K03 duuueHT
TEIJIOO0TaYH BTOPOTO Psia 3TOTO IIydKa COCTABUT:
0 80%
O 85%
0 90%
0 95%
15. Jlns Bo3ayxa KpUTEpHaJIbHOE YpaBHEHUE MPHU JIOOOM YaCTHOM Cllydae KOHBEKTHBHOTO TEIJIOOOMEHa B CTallMOHAPHBIX
YCIIOBHSIX MOXET OBITh ITPEICTABICHO B BUE:
Nu = f (Fo)
Nu = f (Re)
Nu = f (Gr)
Nu = f (Pr)
Juddysnonnoe uncio Hyccenbra onpenensiercs mo Gpopmyie:
NuD =1 *D
NuD=v/D
NuD =1/D
NuD =1/ D

Lenpro MOBEPOYHOTO TEIUIOBOTO pacuera TEINIOOOMEHHHKA SIBISICTCS ONPEeieHHe:
TUTOIIA M TIOBEPXHOCTH TEIIOOOMEeHa

kod(durmenta Termonepenaun

HaydaJIbHBIX TEMIIEPATYp TEIJIOHOCUTEIEH

KOHEYHBIX TEMIEPATyp TEIIOHOCHTEIICH

BCCX BBILICTICPCUYUCIICHHBIX IMapaMCTPOB

HOII BOJSHBIM SKBHUBAJICHTOM IMOHUMAIOT MPOU3BCIACHUC!:

W = C*G

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

GDHDD;HDDHD:EHDD;DDEH

B cxeMe ycTaHOBKH pereHepaTHBHBIX MMOJIOTpeBaTeliell MUTaTeNbHON Boabl Ha TOL mo-morpeBaTens HU3KOTO JIaBICHHS
(HH}I) paboTaroT MoJ| HaIroPOM KOHAEHCATHOTO HAcoca, CO3IAIONIET0 IaBICHUE BOIHI .

O 6omee 60 kr/cm2

O He BbIIe 16 Kr/cM2

0 6omee 60 kr/cm2

0 MeHee 6 Kr/cM

20. TpyOHBIIl TydOK B MOJOrpEeBaTESIX CETEBOH BOABI U3TOTABIMUBACTCS U3 ...
0J Meau

0 KOMITO3HMITHOHHBIX MaTepHaioB

U JIATYHH WM CTajlu

O JKapoIIpOYHON cTamu

21. Koa¢pduuumenT temnonepenayn k m3mepsercs B CIEIYIOIUX SAUHAIAX:

O Bt/m2

O Bt1/(m-C)

0 Bt/m

O Bt/(M°K)

O Bt/(M2-K)

O Bt/(M2-C)

22. Jns apdexTuBHON pabOThI TEIIOBOW M3OJSAIMHA HEOOXOIMMO, YTOOBI KPUTHUYCCKUI THa-METP:
0 ObLT MEHbBLIE HAPY)KHOTO JUAMETpa HU30JIALHU

O OBLT MEHbIIE BHEIIHETO JUaMeTpa OrOJIEHHOTO TPyOOIpoBOaa

0 ObUT OOJIBIIIE BHYTPEHHETO TUaMeTpa TPyoomnpoBoaa

0 ObUT OOJIBIIE BHEITHETO JAWaMETpa OTOJEHHOTO TPYOOIpoBOIa

23. TeruIon30IAHOHHBIMU CUUTAIOTCS T€ MAaTEPHANBI, KO(QMUIIMEHT TEIUTONMPOBOJHOCTH KOTOPHIX
O A > 0,2 Br/(m-C)




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

A < 0,2 Br/(Mm-C)

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

Jlune#HbIN KO3 GUINECHT TeIIonepesadl — 3T0:

KOJIMYECTBO TEIIOTHI, MPOXO/IAIEH Yepe3 eNHUILy OBEPXHOCTH CTEHKH B €IMHUILy Bpe-MEHH OT TOpsYero K
XOJIOJHOMY TEIUIOHOCHUTEIIIO IPH Pa3HOCTH TEMIIEPATyp MEXIy HUMH B OJJUH Ipajyc

[\
EI._';HEID

O TEIUIOBOU MOTOK, NMPOXOJSAIIUE Yepe3 OAMH KBAaJIpaTHBIA METP MOBEPXHOCTHU IIPU PA3HOCTU TEMIIEPATYP MEXKAY
IOBEPXHOCTBIO TeJIA U OKPYKAOUIel Cpeloil B OJJUH rpaayc
O KOJIMYECTBO TEIUIOTHI, IPOXOAIEH uepe3 OJUH METp JIMHBI TPYyObl B €IMHUILy BPEMEHH OT FOpSYEro TEINIOHOCUTENS K

XOJIOMHOMY TP Pa3HOCTH TEMIIEPATYP MEXYy HUMHU B OJIUH Ipajyc

KOJIMYECTBO TEILIOTHI, IPOXOIAILEE B €IUHHIY BPEMEHHU UY€pe3 €IAUHUILY IOBEPXHOCTH

Jlns nHTeHCH(HUKAUK Tpolecca TemIonepeaud OCYyIIECTBIAIOT CIEAYIONe MEPOIPU-STHU:

YBEJIMUUBAIOT TEMIEPATYPHBINA HAMOP MEXKIY TEIUIOHOCUTEISIMU

MIPUMEHSIOT TPYOBI ¢ opedpeHneM

YBEIMYHUBAIOT TONIIUHY TEILIOBOM HU30JIALUU

NPUMEHSIOT MaTepuaibl C BBICOKMMH KO3((GHIMEHTaMU TEIIONPOBOIHOCTH

YMEHBIIAIT MaKCUMaJIbHOE TEPMHUUECKOE COIIPOTHUBICHHUE

BCE BBIIICIEPEUUCICHHBIE MEPOIPUATHS

Pabounii nuana3zoH cpeaHeTeMIepaTypHBIX MPOLIECCOB U YCTAHOBOK COCTABIISET ...

J0 200 °C

ot 150 no 700 °C

cebie 200 °C

ke 300 °C

27. B perenepaTuBHBIX IOJOrpeBaTEsIX MUTATENbHON BoAbI HU3Koro nasinenus ITHJI naBneHue rpetomero napa
MPUHUMAETCS, KaK MPaBHUJIO, C TAKAM PAcIETOM, YTOOBI TEMIIEpATypa €ro HaCHIIIEHHs IPEBhIIIaia TeMIePaTypy BOABI Ha BEIXOAE
Ha ...

DDngEjDDjD.{\h’E

0 20 — 40 °C
0 5-10°C
O 30 - 50 °C
0 40 — 60 °C
28. [Mpy OXJaXICHUN HEOTPAHUYCHHOMN TJIACTHHBI B YCIOBHAX HECTAMOHAPHOTO PEKHUMa HEOOXOIMMO OIPEACIUTh
BCIIOMOTaTENBHYIO IEPEMEHHYIO |1, KOTOpas CBSI3aHa C MEPHOIHYECKOi HYHKIMEH:
yl= cos n
yl=sin p
yl=ctg p
yl=tgp

TenaoBoit MOTOK, MPOXOASIINHA Yepe3 TPEXCAOWHYIO TUIOCKYIO CTEHKY, OyaeT:
OJIMHAKOBO 1A 1-TO cltost

OJIMHAKOBO 2-TO CJIOS

OJIMHAKOBO 2-T0 U 3-Tr0 CJIOs

OJIMHAKOBO JjIs1 1-T0, 2-T0 U 3-TO CIIOEB

Ter1oBo#l MPOBOAUMOCTBIO CTEHKH Ha3bIBAETCS:

OTHOIIEHHE KOA(pHUIMEHTa TEIIONPOBOAHOCTH CTEHKH K €€ TOJIINHE
OTHOIIIEHHE TOJIIUHBI K KO3()(DUIIMEHTY TEIIONPOBOTHOCTH CTCHKH
npou3BeicHre K03 PUIMeHTa TemI0npPOBOTHOCTH CTEHKH W TOJIIIAHBI

W N
IDDQDDEH.@DIDD




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.

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

«OTanyHO»: [Homyuyenue Oonee 90 % GannoB MO TECTY MPH BBHIIOJHEHUU TECTa 33 PErJaMEHTHPOBAHHOE BpeMs
«Xopoto»: IMomydaenue ot 75 mo 90 % OGaJIOB MO TECTY MPH BHIMOJHEHHN TECTA 32 PETJIAMEHTHPOBAHHOE BpPEeMs

«Y 1OBJIETBOPUTEIHHON: IMomygenue ot 50 mo 75 % GayIOB MO TECTY NMPH BHIMOJHEHHN TECTa 338 PETJIAMEHTHPOBAHHOE
BpeMs

6. YA EBHO-METOANYECKOE U UH®OPMAIIMOHHOE OBECIIEYEHUE

6.1. Pexomenayemas iuteparypa

6.1.1. OcHoBHasl TUTepaTypa

ABTOPBI, COCTABUTEIH 3arnaBue bubnuroreka W3znarenbcTBO, TOA, 371. aapec
JI1.1 | O.H. Bproxanos, C.H. |TemnomaccooOMeH: YueOHUK M.: UH®PA-M, 2013,
[lIeBueHKO
JI1.2 |mon. pen. M.T. TemnoTexHuKa: yaeOHHK M.: 11 "Akagemus", 2013,
[TatpoBa

6.1.2. Jlono/HUTEILHAS JIUTEPaTYpa

ABTOpBI, COCTaBUTENH 3arnasue Bubauoreka M3parenscTBo, rof, 3. aapec
JI2.1 |Iloxm Temnorexuuka: Y4eOHHK M.: Bercur. 1k, 1999,
pen.B.H.Jlykanuna
JI2.2 |T.H.Anekcees OOmias TemIoTEXHUKA: M.: Bercmr.mk., 1980,
Vueb6.mocobue
JI2.3 |Tenerun A.C. TemnomacconepeHoc: Y4eOHHK M.: Metannyprus, 1995,
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ABTOpBI, COCTAaBUTENH 3arnaBue Bubaunoreka M3parenscTBoO, rOf, 3I1. aapec

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

6.1.3. MeTtoguueckue pa3padoTku

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

page=book red&id=445956

6.2. [lepeyeHnb pecypcoB HHGOPMAIMOHHO-TEJIEKOMMYHUKANMOHHOH ceTn « AHTepHET»

31 | KubepJlenuka www.cyberleninka.ru
72 |H® HUTY MUCuC www.nf.misis.ru

93 | Poccuiickas HaydHast SeKTpOHHAS OUOIHOTEKA www.elibrary.ru

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

6.3 Ilepeuensb MPOrpaMMHOTO odecedeHust

.1 | WinPro 10 RUSUpgrdOLVNLEachAcdmcAP

1.2 |IIO Aurusupyc Kaspersky Endpoint Security mmst 6uzneca-Pammpennsiii Rus Edition 150 -249 Node 1y EDU RNW Lic.

I1.3 [I1IO Mathcad 14.0 University Classroom Perpetual

1.4 | IIO Microsoft Office Standard 2013 Russian OLP NL AcademicEdition;

1.5 | WinPro 7 RUS Upgrd OLP NL Acdmc

1.6 |IIO Kommnac 3D V18-19

I1.7 |I1O Micro-Cap 10 Evaluation

8 |0 7-zip

1.9 |bpaysep Google Chrome

I1.10 |ITIO Microsoft Teams

I1.11 |IIO Zoom

I1.12 | Bpaysep Yandex

I1.13 |10 WinDjView 2.0.2

I1.14 |10 DjVu Solo 3.1

I1.15 |IIO AutuBupyc Dr Web Suite

I1.16 |IIO Adobe Reader

I1.17 |10 MATLAB & Simulink

6.4. IlepeueHb MHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM U NPOecCHOHAIBHBIX 023 JaHHBIX

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

N.2 | http://window.edu.ru - Uadopmannonnas cucrema « EqrHOE OKHO TO0CTyHa K 00pa30BaTelbHBIM PECypcam»

8. METOJJUYECKHUE YKA3AHUSA J1JI1 OBYYAIOIIUXCA

B nponecce n3ydeHus TUCHUILTHHBI BBIIEISAIOT ABa BUIA CAMOCTOSTEILHON PaOOThI: - ayJUTOPHAsT; - BHEAYAUTOPHAsl. AyJUTOPHAs
caMOoCTOsTeNbHAs paboTa 110 TUCIUIIIMHE BRIIOTHACTCS Ha YIeOHBIX 3aHATHAX [I0]] PYKOBOJCTBOM IIPETIOIaBaTENs.
BreayauropHas camocTosTeIbHAs paboTa - IIaHupyeMast yueOHast paboTa 00yJaroNiMCs, BEIMOTHAEMAs! BO BHEAYJUTOPHOE
BpeMsl 110 33/IaHUIO ¥ IPH METOANYECKOM PYKOBOJICTBE IPETIO/IaBaTellsl, HO O€3 €ro HeloCPEeCTBEHHOTO Y4acTHsI.
CamocrosTenbHas paboTa, He IPeaycMOTpEHHAs TPOTpaMMOil y4eOHOH TUCIUIUTHHEL, PAaCKPHIBAIOIICH 1 KOHKPETH3UPYIOIIEH ee
coJiepKaHue, OCYIIECTRIIACTCS 00yIAOMUMCS HHUIIMATHBHO, C IETBI0 PeaTH3allil COOCTBCHHBIX YUeOHBIX M HAYYHBIX HHTEPECOB.
st 6onee 53p(heKTUBHOTO BBIIIOJIIHEHHSI CAMOCTOSATENBHOM PabOTHI 110 AUCIUIUIMHE MTPENo/aBaTeNlb PEKOMEHIYeT HCTOUHHUKY IS
paboThl, XapakTepu3yeT HauboJiee PaLIOHAIBHYI0 METOJUKY CAMOCTOSTEIBEHOM PabOThI, IEMOHCTPUPYET PAaHEE BBIIOJHEHHBIC
oOyJaromuMucs padoTs! U T. TI. BUIBI 3aaHuil U1 BHEAYJUTOPHOM CaMOCTOSTENBHOH paboTHI, HX COIEpKaHNE U XapaKTep MOTYT
UMETh BapUaTHUBHEIHN U quddepeHnpoBaHHbIN XapaKTep, yIUTHIBATh HHAUBHYaIbHbIE 0COOEHHOCTH 00YJaIOIIerocs.
CamocrosTenbHast paboTa MOKET OCYIIECTBISTHCS MHANBUYAILHO WM IPYHIIAMHU CTYJIEHTOB online (paboTa B 31eKTPOHHON
nHpopMannoHHo-o0pazoBarenbHoi cpene HUTY «MUCuCy» (OQMOC), yacThio KOTOPOI HEMOCPEACTBEHHO NPeTHA3HAYCHHOHN IS
OCYIIECTBIEHH 00pa30BaTEIBHOTO Ipolecca ABIIeTCS DIEeKTPOHHbIN 00pa3zoBaTenbHbIH pecypc LMS Canvas.) 1 Ha 3aHATHAX B
3aBHCHMOCTH OT LI€JIH, 00beMa, KOHKPETHOH TEMAaTHKU CaMOCTOSITEIbHOM paboThI, ypOBHSI CIIOXKHOCTH. Bo3MoOXHO npoBeieHne
CHHXPOHHOI1 paboThI CO CTyAEHTaMu ¢ ucrob3oBanueM Microsoft Teams mit Zoom. KoHTpous pe3ynbTaToB BHEAYTUTOPHON
CaMOCTOSITEIFHOI PaOOTHI OCYIIECTBIIETCS B IIpeieslax BPEMEHH, OTBEACHHOTO Ha 00s3aTeNIbHbIe yaeOHbIe 3aHATHS 110




JUCHUIUIMHE Ha MMPAKTUYECKUX , na6opaTopH1>1x 3aHATUAX.




