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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 | ABToMaTu3alus TEIIOBIX 3IEKTPOCTAHIIUN

2.2.2  |HerpamunuoHHbIE U BO30OHOBISIEMbIC HCTOUHUKH SHEPTUH

2.2.3 |IloaroroBka K MpoIEAype 3aIUTHI U 3alHTa BEITYCKHOW KBATH(PHUKAIIMOHHON pabOTHI

2.2.4 | IlpenaumiaomMHast IpaKkTHKa

2.2.5 | TemoBble 3JIEKTPUICCKHAE CTAHIIH

2.2.6 | TexHOMOrHYECKHE SHEPTOHOCUTENHU MPEATNPHUATHIA

2.2.7 | OHeprocoepexeHue B TEMIOIHEPTETUKE U TEIIOTEXHOIOTUI

2.2.8 | OueproaddekTuBHBIE TEINIOTEXHOIOTUU

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

IIK-3: Cnoco0eH IKCNIyaTUPOBAaTh 00beKThI NPOod)ecCHOHAIBHOM 1eATeTbHOCTH, B TOM YHcJIe TeNJIOBbIe KOTJIbI Ha
TBEP/JIOM, KUTKOM M Ira3000pa3HOM TOILTUBE; TPYOONPOBO/bI M TEIUIOBbIE CETH, a TAKIKE TeNJIOMeXaHu1ecKkoe 000py1oBaHue
TEIJIOBBIX CTAHIIMI

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, *KHIKOM H ra3000pa3HoM TOILIMBe; TPYOONPOBOJbI U TeIIOBbIE CETH, 4 TAKIKe TeNJIOMeXaHu4Yeckoe 000pyioBaHue
TeIUIOBBIX CTAHIMI

YMmerb:

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

IIK-1: Cnocoben NMPOCKTHPOBATH H KOHCTPYUPOBATH KOTECJIbHBbIC, HEHTPAJBbHBIC TCIJIOBbIC U MaJIbI€ TCIIJIONECHTPAJIH, a
TaK>XKe TeNJI0BbIC CETH 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 TOILIMBE; TPYOONMPOBOIbI H TEIUIOBBIE CETH, 2 TAKIKE TeMJIOMeXaHHYecKoe 000py1oBaHne
TeMJIOBbIX CTAHIMT

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 4 OIIK-3-31 J.1
TETI000MEHHOTO OIIK-3-Y1 JI1.2J12.1
obopynoBaHusl. OIIK-3-Y2 J2.2J12.3
PexynepaTuBHbie OIIK-3-B1 IIK- 2.4
TEIUI00OMEHHUKHI 1-31 [IK-1-32 | 51 22 23 B4
HEIPEPBIBHOTO EUCTBUS. [IK-1-Y1 IIK-1
PexynepaTuBHble -B1 IIK-3-31
TEII000MEHHHUKA IK-3-V1
MIEPUONUECKOTO IEHCTBUSI.
PereneparuBHble
TermiooOMeHHuKU. /JIex/
1.2 TerioBoil KOHCTPYKTHUBHBIN 4 6 OIIK-3-31 J.1 KM1 P1
pacyeT peKynepaTuBHBIX, OIIK-3-Y1 JI1.2J12.2
pEreHEpaTUBHbIX U OIIK-3-Y2 2.3
CMECHTEITb HBIX arapaToB OIIK-3-B1 IIK- JI2.4J13.2
Mp/ 1-31TIK-1-32 | D132 33 54
[K-1-B1 MK-3
-31 I[IK-3-V1




1.3 HUccnenoBanne paboTs 2 OIIK-3-31 JI1.1 KM1 P2
pekymneparopa u OIIK-3-V1 JI1.2J12.2
KOKyXOTPYOHOTO OIIK-3-Y2 J12.3
TeruiooOMeHHuKa /J1ab/ OIIK-3-B1 IIK- J12.4J13.1

1-31 TIK-1-32 J3.2
[IK-1-B1 TIK-3 | 91 32 33 54
-31 [IK-3-V1

1.4 IMonroroBka k 89 OIIK-3-31 J1.1 KMI1
MPAKTUYECKOMY 3aHSATHIO U OIIK-3-Y1 JI1.2J12.2
nabopaTtopHoii paboTe. OIIK-3-Y2 23
Brmmonaenne, opopmirenne n OIIK-3-B1 IIK- J12.4J13.1
MOATOTOBKA K 3allIUTE 1-31 IIK-1-32 JI3.2
nabopaTopHOI [IK-1-B1 T[IK-3 | 1 32 33 54
pabotel.Beimonnenue -31 TIK-3-V1
KypCOBOTO HPOEKTA.

/Cp/
Pa3gen 2. CymnibHble U
BbINIapHbIE YCTAHOBKH

2.1 Beinaphsle, onpecHUTEIbHbIE 4 OIIK-3-31 J1.1
Y KPUCTAJUIM3ALIMOHHBIE OIIK-3-V1 JI1.2J12.2
ycraHoBKU. [leperontsle u OIIK-3-Y2 J2.3J12.4
PeKTH()HUKAITMOHHBIC OIIK-3-B1 IIK- | B1 32 33 54
yctaHoBKU. CylImibHbIE 1-31 [IK-1-32
ycTaHOBKH. AGCOPOLIMOHHBIE [K-1-B1 MK-3
1 aJICOPOIIMOHHBIE ammnapaThl. -31 [IK-3-V1
TemnooOMeHHUKH-
yTHIU3aTopsl. Beibop
CTaHJAPTHOTO
obopynoBanus. /JIex/

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

OIIK-3-B1 IIK- | JI2.4J13.2
1-31 TIK-1-32 | D122 33 54
[K-1-B1 MK-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 2.3
anmapara /J1a6/ OIIK-3-B1 IIK- | JI2.4J13.1

1-31 TIK-1-32 J3.2
MK-1-B1 [IK-3 | 91 32 33 B4
-31 [IK-3-V1

2.4 [ToaroroBka x 94 OIIK-3-31 J1.1 KMI1 P1
MPaKTHYECKOMY 3aHSATHIO U OIIK-3-V1 JI1.2J12.2
nabopaTopHoO# padoTe. OIIK-3-V2 J12.3
Brimonnenue, oopmieHue u OIIK-3-B1 IIK- J12.4J13.2
MMOITOTOBKA K 3aIlUTE 1-31 TIK-1-32 | 51 32 33 54
nabopaTopHOM paboTHI. IIK-1-B1 TIK-3
JeaspaTopsl. -31 I[IK-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 J.1

sK3aMeHa /DK3aMeH/ OIIK-3-V1 JI1.2712.1
OIIK-3-Y2 J2.2J12.3
OIIK-3-B1 IIK- | JI2.4J13.2
1-31TIK-1-32 | 5132 33 54
MK-1-B1 MK-3

-31 TIK-3-VY1




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 PHUIMEHTOB TEIIOOTJA4YH B TEINIOOOMEHHBIX armapaTax
B CIIydae MX 3aBUCHMOCTH OT TEMIEPATypHI

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 uncio. MunnmaneHoe ¢uiermosoe uncio. Onpenenenue
YHCIIa TAPENIOK B PEKTH(OUKAINOHHBIX KOJIOHHAX.

5.2. Ilepedyennb padoT, BbINOJIHsAE

MBbIX 110 JUCHUIIJIMHE (

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

Kon
paboTsI

Ha3Banne
paboTsI

IIpoepsemblie
WHIUKATOPBI
KOMIIETEHIIAHN

Coneprxanue paboThI




P1 KypcoBoii mpoekt OIIK-3-Y I;IIK-1- Tun annapara U UCXOAHbIE IapaMETPhI BBIAAIOTCS NIPENOAaBaTENEM
"TemmioBoi u Y1;IIK-3-Y1;0IIK-3 | uHAMBHIyaIbHO IO BApUAHTAM.
THIPaBIMYECKUI -y2 PacuerHO-nIOsICHUTEIBHAS 3aIIMICKa KYPCOBOTO MPOEKTA JIOJKHA
pacuer COJlepXKATh:
TEII000MEHHOTO TuTynbHbIA 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 OIIK-3-Y1;0IIK-3- | OcymiecTBisieTcsi 03HAaKOMJIEHUE ¢ KOHCTPYKLUEH U TPUHLUTIOM
pabdota Nel VY2;IIK-1-Y1;ITIK-3- | paboThl ¥ pacueTa KOKyXOTPyOHOTO TEIIO0OMEHHUKA B MTPUIOXKECHUH B
"UccnenoBanue Y1 OHJIAHH-PEXUME
paboTsI
peKyneparopa u
KOKyXOTPYyOHOTO
TerIooOMeHHUKA"
P3 JlabopaTopnas OIIK-3-31;0IIK-3- | HccnenoBanue IacTHHYATOTO TEIIOOOMEHHOTO armapaTa
pabota Ne2. V1;0IIK-3-Y2;I1K-1
Hccnenosanne -V 1;IIK-3-Y1
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.

O0pa3serl 3ajannii 171 SK3aMeHa, MPOBOJIUMOTO JUCTAHIIMOHHO B AekTpoHHOM Kypce (ITK-3-31,V1,B1; YK-1-31,Y1,B1; YK-3-
31,Y1,BIl):

I. [Ipu KuUMEeHUM >KUAKOCTH Ha MOBEPXHOCTH TBEPJOIrO Teja HanboJsiee MHTEHCUBHBIN POCT 3HaYeHuil koadduumenrta
TEIIOO0TIauM HaOII01aeTcs B 001acTu:

€CTECTBEHHOI KOHBEKIIMU

KPUTUYECKOH TOYKU

IUIEHOYHOTO peXHuMa

IIy3bIPbKOBOI'O PEXHMa

B kpuTeprnassHOM ypaBHEHNH KOHBEKTHBHOTO TEIUIOOOMEHA JUI TypOYJICHTHOTO TEYEHHS XHUAKOCTH B TPyOax, B
OTIMYME OT YPaBHEHUS ISl TAMUHAPHOTO TEYEHHS, OTCYTCTBYET:

kputepuii PeliHonbaca

kputepuil Ilpannrns

kpurepuii Hyccenbra

kputepuii I'pacroda

Pacuer KOHBEKTHBHOTO TEINIOOOMEHA B 3aMKHYTOM IIPOCTPAHCTBE MPOU3BOIAT C TOMOIIBIO:

SKBHBAJICHTHOTO KOd(duIenTa TerooTnaan

NSOoooog

ovYooogoog
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SKBUBAJICHTHOTO KO3((HUIMEeHTa TEerIonpoBOIHOCTH

SKBUBAJIEHTHOTO KO3((dHULIMEHTa TemIonepesain

SKBHBAJICHTHOTO KO3 HUIMEHTa TeMIIepaTyporpOBOIHOCTH

B xpuTepransHOM ypaBHEHNH KOHBEKTHBHOTO TeruiooOMeHa oTHomeHue (Prk/Prcr)0,25 yauTsiBaer:
cBOOO/IHYIO KOHBEKLIHUIO

HalpaBJIeHHE TEIUIOBOTO MOTOKA

TIOTIPaBKy HAa HAYaIbHBIH y4acCTOK

¢u3nyecKre CBOHCTBA XKHUIKOCTH

ITpu Mcnosnb30BaHUM KPUTEPHAIIBHBIX YpaBHEHHH, noiaydeHHbIX B. I1. McayeHko st pacyera KOHBEKTHBHOTO

TEIUI000MEHA B ITy9Kax TPYO, 3a ONPEACISIIONIUEN pa3Mep NPHHUMAIOT:

I = o = U 0 R A O A O

JUTHHY TPYOBI;

HapyXHbII TuaMeTp TpyObl

BHYTPEHHHUH JHUAMETpP TPYObI

SKBHBAJICHTHBII THaMETP MEKTPYOHOTO IPOCTPAHCTBA

CymecTByIOT cliefyromue (Gpu3ndecku >IeMeHTapHbIe CIOCOObI Iepeaady TEIIOThL:

KOHBEKIIHs

TEIUIONPOBOAHOCTH

JIYYUCTHIN TEIUIO0OMEH, KOHBEKIIHS, TEIUIONPOBOIHOCTh

TemnepaTypHoe MoJie — 3TO:

COBOKYIHOCTb 3HAUEHMI TeMIIEpaTyp BO BCEX TOYKAX pacCMAaTPHBAEMOTO TeNa B JAaH-HBI MOMEHT BpEMEHU
COBOKYITHOCTh 3HAUEHHH TEMITepaTyp BO HAYAIBHBIX TOYKAX PAcCMAaTPHBAEMOTO TENA B JaHHBIH MOMEHT BpPEMEHH
COBOKYITHOCTh 3HAU€HMI TeMIIepaTyp BO HAadaIbHBIX TOYKAX PACCMAaTPUBAEMOTO TeNla B HayalbHBIM MOMEHT BpPEeMEHH
TemnepaTypHblil rpaueHT — 3TO BEKTOP, HAIPABICHHBIIL:

10 BEPTUKAIN K H30TEPMHUYECCKON ITOBEPXHOCTH B CTOPOHY BO3PACTAHUS TEMIEPATYPHI

[0 BEPTUKAIN K U30TEPMHUIECCKON IMOBEPXHOCTU B CTOPOHY YOBIBAHUS TEMIIEPATYPHI

[0 HOpMaJH K MU30TepPMUUECKOil MOBEPXHOCTH B CTOPOHY BO3pacTaHMs TEMIIEPaTyphl

ITepenaua TEIUIOTHI MPH HENOCPEACTBEHHOM COIIPUKOCHOBEHUH TEJI MM BHYTPU TBEPJOTO Teja, 00YCIOBICHHAS

TCIIJIOBBIM JABHXCHUEM MUKPOYACTHUI], HA3BIBACTCA:

jDDjSDEjD:’:jDD;jDD

13.

TEMJIONPOBOAHOCTHIO

KOHBEKIIHS

JYYUCTHIN TEIIO0OMEH

W3oTepmuraeckue MOBEPXHOCTH:

MePECEKAIOTCS

3aMBIKalOTCS Ha ce0s

HE 3aMBIKafoTCs Ha cels

ITpu momepeyHOM OMBIBAaHHM OAMHOYHOTO LIUIMHIpPA HauOoJblIee 3HaUeHHEe Kod((UIIMeHTa TeII00T aul HaOIoAaeTcs:
B JI0OOBO# yacTH (Mpu 3Ha4YeHUH yriaa ¢ = 0)

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

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

HE U3MCHSETCS 10 TIOBEPXHOCTH MPH JIFOOOM 3HAYCHUH yIjia ¢

[Ipn TaMUHAPHOM TEYEHHH JKHIKOCTH B TpyOax KOA()OHUIMEHT TEIUIOOTAAa4M U3MEHSCTCS 10 JUIMHE KaHala IIPH YCIOBUH:
I/d > 50

I/d <50

1/d < 50

I/d = 50

HpI/I IUICHOYHOM KOHJACHCAIUM TTapa B CIy4ac JJaMUHApPHOTO ABMKCHUSA TUICHKW KOHICH-CaTa TEII000MEH

OCYILIECTBIISICTCS ITYTEM:

U
O
U
U
14.

KOHBEKIIU W TEIJIONPOBOAHOCTH

TEIJIONPOBOIHOCTH

TeMI00TJaYuH

TerIonepeaayn

Ecnm ko3 duImeHT TermiooTaaun TpeThero psiaa KOPHIOPHOTO ITydka TpyO mpuHATE 3a 100%, To K03 dpunneHT

TEIJIOOTAA4YU BTOPOTO psAzia 5TOTO IMydKa COCTABUT:

U
U
O
U
15.

80%
85%
90%
95%
Jlns Bo3myxa KpUTEpHANbHOE YpaBHEHUE MPH JII0OOM YaCTHOM CIydae KOHBEKTHBHOTO TEMIOOOMEHA B CTAI[MOHAPHBIX

YCJIOBUSAX MOXCT OBITH OpEeACTAaBJIICHO B BU/IC:

bobooboxobooon

Nu = f (Fo)

Nu = f (Re)

Nu = f (Gr)

Nu = f (Pr)

Huddysnonnoe uncio Hyccenbra ompenensiercs no Gpopmyie:
NuD =l * D

NuD=v/D

NuD=1/D

NuD =p1/D




Lenpio TOBEPOYHOTO TEMJIOBOTO pacyera TeIIOOOMEHHHUKA SBISETCS ONpeeNeHre:
TUTOMIAIM TIOBEPXHOCTH TEIIOOOMEHa

ko3 durmenTa Termonepenaun

HaYaJbHBIX TEMIEPaTyp TeIIOHOCUTENEH

KOHEYHBIX TEMIEPATyp TEIIOHOCHTEICH

BCEX BBINICTICPCUHCIICHHBIX TaPaMETPOB

[Tox BOASHBEIM SKBUBAJICHTOM ITOHHMAIOT MPOU3BEICHUE:

W =C*G

W = C*(t2-tl)

W = C*t2

W= k*F*tcp

B cxeMe ycTaHOBKH pereHepaTHBHBIX MMOJOTpeBaTeiell MUTaTenbHON Boasl Ha TOL mo-morpeBaTeny HU3KOTO JaBICHHS
(HHI[) paboTaroT MoJ| HAaIOPOM KOHAEHCATHOTO HAcoCa, CO3IAIONIETO IABICHUE BOIHI .

EEHDD;DDEHD;

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 IMOJIOTPEBATEISIX CETEBOH BOIBI M3TOTABINBACTCS U3 ...

OJ Meau

0 KOMITO3HIIMOHHBIX MaTepHalioB

U JIATYHH WJIM CTajlu

U JKapOIIPOYHOU CTaIU

21. Koa¢pduuuenT temnonepenayn k u3mepsercs B CIEAYIOIUX SAUHUIAX:

O Bt/m2

N Bt/(Mm-C)

O Bt/m

N Bt/(Mm°K)

O Bt/(M2-K)

O Bt/(M2-C)

22. Jns s dexTuBHON pabOTHI TEIIOBOW H3OJSAIMHA HEOOXOIMMO, YTOOBI KPUTHUYECKUI TrHa-METP:
O OBUT MEHBIIIE HAPY)KHOTO JHaMeTpa M30JIIHA

O OBLT MEHBIIE BHEITHETO TUaMEeTpa OTOJIEHHOTO TPYOOIpoBOIa

O ObL1 OOJbIIIE BHYTPEHHETO JHaMeTpa TpyOomnpoBoa

0 ObUT OOJIBIIIE BHEITHETO JHAMETpa OTOJIEHHOTO TPyOOIpoBOaa

23. TerIon30IAIMOHHBIMI CUUTAIOTCS T€ MaTepHANbl, KO3(Q(HUIMEHT TEIUIONPOBOIHOCTH KOTOPBIX
O A>0,2 Br/(m-C)

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

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

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

24, JluneiHbIil KO3QPULIMEHT Termonepeaayn — 3T0:

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

O TEIJIOBOH MOTOK, MPOXOAAIINI 4epe3 OIUH KBaAPATHBII METp MOBEPXHOCTH MPH PAa3HOCTH TEMIIEPATYp MEXIY
MOBEPXHOCTHIO Tela U OKPYXKAIOIIEH Cpeioi B OUH rparyc

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

XOJIOJHOMY IIPU Pa3HOCTHU TEMIIEPATyp MEXy HUMU B OJIUH IPagyc
KOJIMUECTBO TEIUIOTHI, IPOXOJAIee B eANHUILy BPEMEHH 4epe3 eIUHUILY MOBEPXHOCTU

Jnst uHTeHCnUKanuK Ipolecca TeIUIONEPEaadn OCYIECTBISIIOT CIEAYIOIINE MEPONPU-THS:

YBEIMYHUBAIOT TEMIIEPATYPHBIN HAIoOp MEXAY TEIUIOHOCUTEISIMU

IPUMEHSIOT TPYOBI ¢ opedpeHneM

YBEJIMUUBAIOT TOJIIMHY TEIUIOBOH H30A1UH

MPUMEHSIOT MaTepHajbl ¢ BEICOKIMH KO3((GHINEHTAMH TEIUIONPOBOIHOCTH

YMEHBIIAIT MaKCHUMaJIbHOE TEPMHUUECKOE COIPOTUBICHUE

BCE BBIIICNIEPEUUCIICHHBIC MEPOIPHATUSL

Pabounii nuanaszoH cpeaHeTEMNEpaTYpHBIX MPOLIECCOB U YCTAHOBOK COCTABIIAET ...

n0 200 °C

ot 150 mo 700 °C

csbie 200 °C

Hmwxke 300 °C

B pereHepaTHBHBIX IOJOTpeBaTEsIX MUTATENbHON BOABI HU3KOro aasieHus ITHJI naBieHue rpetomero napa
NpPUHUMAETCSI, KaK MPaBHUJIIO, C TAKUM PacdETOM, YTOOBI TEMIEpATypa ero HaChIIEHHUs PeBbIIIaTa TeMIIepaTypy BOJbI Ha BBEIXOJE Ha

gj[l[jg[l[j[lljj;\h’[l

O 20 — 40 °C

O 5-10°C

O 30 - 50 °C

O 40 — 60 °C

28. ITpn oxmaxaeHUN HEOTPAaHWIEHHOH IUIACTHHBI B YCIOBHUSIX HECTAI[OHAPHOTO PEKMMAa HEOOXOIMMO OIpPEACIUTh

BCIIOMOT'aTENBHYIO IIEPEMEHHYIO |1, KOTOpas CBs3aHa C MEPHOIMYECKOi (QYHKIMEH:




yl=cos n
yl=sin p
yl=ctg p
yl=tgp

TenoBoil MOTOK, MPOXOASAIINHA Yepe3 TPEXCIOWHYIO TNIOCKYIO CTEHKY, Oyaer:
OJIMHAKOBO 1A 1-TO clios

OJIMHAKOBO 2-TO CIIOS

OJUHAKOBO 2-r0 U 3-TO CIIOs

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

TemnoBo#t MPOBOIUMOCTBIO CTCHKH HA3bIBACTCS:

OTHOIIEHHE KOA(PGUIMEHTa TEIIONMPOBOAHOCTH CTEHKH K €€ TOJIINHE
OTHOIIEHHE TOJIIUHBI K KO3()(HUIMEHTY TEIIONPOBOJAHOCTH CTEHKU
pou3sBeicHre K03 UIMeHTa TemI0npOBOTHOCTH CTEHKH M TOJIIIUHBI

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

OueHka pe3ysIbTaToOB 3aIUTHI KYpPCOBOTO IIPOEKTA OCYIIECTBIISETCS MO OalbHON cHcTeME (KOTIMIHOY», «XOPOILIO»,
«YIOBIETBOPUTEIHHOY, «HEYIOBIETBOPHTEIHHOY). KypcoBOi IIPOEKT cUnTaeTCs BEIMOJIHEHHBIM YCIETHO, €CIH TIPH €To
OLICHUBaHMU NIOJTy4eHA OI[CHKA HE HIDKE «YJOBIETBOPUTEIHHOY.

ITpu noBeaeHnH 3aIUTHI B ()OPME YCTHOTO ONPOCA KPUTEPHSIMH OLICHKH SIBISIOTCS:

«OTauuHO»: PaboTa conep)XUT TpaMOTHO H3JTI0KEHHYIO PacueTHyI0 0a3y, XapaKTepHU3yeTcsl OTCYTCTBHEM OIIHOOK B
pacderax, JJOTHYHBIM U ITOCTIEI0BATENbHBIM N3JI0KEHNEM MaTepuala B MOsICHUTENbHOH gacTu. [Ipu 3amuTe paboTH! CTYIeHT
MOKa3bIBaeT TITyOOKUE 3HAHUS BOIIPOCOB TEMBI; CBOOOJHO ONEPUPYET PACUETHBIMU JAHHBIMHU; JIETKO OTBEYAET HA IIOCTABJICHHbIE
BOTIPOCBHI.

«Xopormo»: Pabora comepuT TpaMOTHO HU3JIOKEHHYIO PacUETHYIO 0a3y, XapaKTepu3yeTcss OTCYTCTBHEM OIIMOOK B
pacdeTax, JOTUYHBIM U NTOCIEI0BATENbHBIM U3I0KEHHEM MaTepuaia B MOsICHUTENbHOH yacTu. [Ipu 3amuTe paboTHI CTyIEHT
MOKa3bIBacT 3HaHMs BOIIPOCOB TEMBbI; 0€3 0COOBIX 3aTpyAHEHHUI OTBEYAET Ha OCTABICHHbIE BOIIPOCHL.

«Y IOBIIETBOPUTEIBHO»: PaboTa comepXuT pacueTHyio 0a3y, XapakTepHU3yeTcsl HaJMYHEM OTJEIBHBIX OMIMOOK B PacdeTax.
[Ipu 3ammTe CTYICHT NPOSBIIET HEYBEPECHHOCTD, IIOKA3bIBACT CIa00¢ 3HAHKHE BOIIPOCOB TEMBI, HE JA€T MOIHOTO,
apryMeHTHPOBAaHHOTO OTBETA Ha 3a/IJaHHBIE BOIIPOCHI.

«HeynoB1eTBOpUTETBHON: Pabora He conepxuT pacyeTHylo 0a3y, HE OTBedaeT TPEOOBAHUSM, H3JI0XKEHHBIM B METOIMYECKUX
yKa3aHMAX, IMEET 3HAUUTeIIbHBIC OIIMOKN B pacuerax. [Ipy 3amuTe CTyAeHT 3aTPyAHACTCS OTBEYATh Ha MTOCTAaBIICHHBIE BOIIPOCHI MO
TeMe, He 3HaeT TEOPHHU BOIPOca, IIPU OTBETE JOIMYCKAeT CYIIECTBEHHbIEC OIINOKH.

OueHKa pe3ysIbTaTOB 9K3aMEHa OCYIIECTBIIACTCS 110 OabHON cUCcTeME (KOTIMYHOY», «XOPOIIO», YIOBICTBOPHTEIBHO,
«HEYIIOBJIETBOPHUTEIBHOY). DK3aMEH CUUTACTCS MPOHICHHBIM YCIICITHO, €CITH MIPH €r0 ITPOBEACHUH TOTydeHa OIleHKa He HIDKE
«YIOBJIETBOPUTEIHHOY.

[Ipu noBeneHNH 3k3aMeHa B MUCbMEHHO (hopMe KpUTEPUSMU OLEHKU SIBISIOTCS

«OTnu4HO»: Bce Bonpocs! Ouiera U3710KEHBI TI0JHO (B paMKax MPOrpaMMbl Kypca MM JIEKIIMOHHOTO Kypca) W TOYHO.
CriocoOHOCTh CaMOCTOSATENTFHO MBICIUTB, SICHO U ITOCTIEA0BATENBHO H3JIaraTh COAEpKaHNe OTBETa, yMEHHE 0000IIaTh MaTepHal,
JeTIaTh BBIBOABL. IIpaBUIbHBIC OTBETHI HA JOMOIHUTEIbHBIE (IPOBEPOUYHBIE) BOIIPOCH! B paMKkax Omnera. [ToagpoGHoe n3noxenne
OCHOBHBIX MOJI0XKEHHH oTBeTa B JIucTe ycTHOTO onpoca.

«Xopoo»: Bce BOmpoCH! B IeNOM PacKpHITH, HO M3JI0XKEHB! HEOCTAaTOYHO IMOJHO (He MeHee, 4eM Ha 80 — 90 %), mmbo B
OTBETE COAEPKATCS HETOUHOCTH (B IMEHAX, XPOHOJIOTHH, B HA3BAHUH TEPMUHA IIPH OHUMAHHUHU €T0 CyTH U T.A.). Hammane
JI0OCTATOYHO MOAPOOHBIX 3anuceil B JIucte ycTHOTO ompoca.

«Y IOBIETBOPUTENBHOY: HW3noxeHne Kaxxaoro Borpoca B He MeHee, 4eM Ha 60 %, rpyOble OmMOKY B NEPHOIU3ALINSX,
KTacCU()UKANNIX, TPAKTOBKE OCHOBHBIX IMTOHATHH U T.1. He3HaHWe 0HOTO U3 BOIIPOCOB MOKET OBITH KOMIICHCHPOBAHO JPYTUM
BOIIPOCOM (Ha YCMOTpPEHHE TperogaBaTelsl) IpH COOTBETCTBYIOIIEH 3anucH B JIucte ycTHOTO onpoca. HemocnenoBarensHoe
U3JI0’KEHUE MaTepuana, HeyMeHHe 1eNaTh BBIBOIbI.

«HeynoBnerBopuTenbHO»: OtcyrcrBue 3anuceil B JIucTe yCTHOTO OIpoca, OTKa3 OT OTBETA, OJAMEHAa OJHOrO BOIIpoca
JpyruM, Hanuuue mmnapraiku. M3noxenue BonpocoB MeHee, ueM Ha 60 %. He3HaHue OCHOBHBIX NOHATUH U NOJIOKEHUN TEMBL.
HecnocoGHOCTH CBSI3HO U3T0KUTH MaTepual.

ITpu noBeaeHUN 3K3aMeHa B AUCTAHIIMOHHO KPUTEPHUAMH OLIEHKHU SIBIISIOTCA:

«OTnuaHOY: [Momy4aenune Gonee 90 % GaIIOB MO TECTY MPH BBITOJHEHUH TECTa 332 PErJaMEHTHPOBAHHOE BpEeMSs
«Xopomo»: Honyuenue ot 75 10 90 % OannoB MO TECTy MpPHU BHINOJHEHHH TECTA 32 PEITTAMEHTHPOBAHHOE BpeMs
«Y IOBIIETBOPUTEIBHOY: Ionydyenue ot 50 no 75 % GaysI0B MO TECTY NPH BBHINOJIHEHUH TECTA 3a PErJIaMEHTHPOBAHHOE

6. YHEBHO-METOJUYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHUE

6.1. Pexomenayemas aurepatypa

6.1.1. OcHoBHas JIMTepaTypa

ABTOpBI, COCTaBHTEIN 3arnaBue bubnunoreka UznarenbcTBO, TOA, 311. aapec
JI1.1 | O.H. Bproxanos, C.H. |TemiomaccooOMen: YueOHUK M.: UH®PA-M, 2013,
IlleBuenko
JI1.2 |mon. pen. M.T. TemnorexHuka: yueOHUK M.: UI1 "Akagemus", 2013,
[TarpoBa




6.1.2. lono/THUTeILHAS JINTepaTypa

ABTOpLI, COCTaBUTCIIN

3arnasue

bubnnorexa

I/ISZ[EITGJ'ILCTBO, ronm, 2J1. aapec

JI2.1 |Iloxm TermnorexHuka: Y4eOHHUK M.: Bercu. mix, 1999,
pen.B.H.Jlykanuna
JI2.2 |T'.H.Anekcees OO01ast TeMIOTEXHUKA! M.: Beicu.k., 1980,
VYueb.mocodue
JI2.3 | Tenerun A.C. TeruromacconepeHoc: Y4eOHUK M.: Mertamnyprus, 1995,
JUTS By30B
JI12.4 |Bugun 10.B. Teopernueckue OCHOBBI Kpacnospck : COVY, 2015,
TEIUIOTEXHUKHU: http://biblioclub.ru/index.php?
TEIIOMaccoOOMeEH : yueOHOe page=book&id=497752
nmocooue
6.1.3. Meroauyeckue pa3padoTku
ABTOpBI, COCTAaBUTENH 3ariaBue Bubnuoreka W3natensCcTBO, TOJ, AI1. aapec
JI3.1 [C.C. bepman Pacder TennooOMeHHbIX , 1962, http://biblioclub.ru/index.php?
amnmapaToB page=book&id=220685
JI3.2 |Canosa T. IO. [Teperonnsie u Cankr-IlerepOypr: CaHKT-
PEeKTH(HUKAIIOHHEIC IMerepOyprexuii rocynapCTBEHHBIH
ycTaHOBKU: MeToindeckue arpapubiii yausepcutet (CIIOIAY), 2016,
yKa3aHus 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 dIEKTpOHHAS OUOIHOTEKA www.elibrary.ru
D4 | TemmomaccooOMeHHOE 000PYIOBaHUE IPEANPHITUN https://Ims.misis.ru/
6.3 IlepeyeHb NPOrpaMMHOro odecrneyeHust
1.1 | WinPro 10 RUSUpgrdOLVNLEachAcdmcAP
I1.2 | Anrusupyc Kaspersky Endpoint Security st 6usneca-Pammupennsiii Rus Edition 150 -249 Node 1y EDU RNW Lic.
1.3 Mathcad 14.0 University Classroom Perpetual
I1.4 |Microsoft Office Standard 2013 Russian OLP NL AcademicEdition;
1.5 | WinPro 7 RUS Upgrd OLP NL Acdmc
1.6 Kommnac 3D V21-22
I1.7 |Micro-Cap 10 Evaluation
I1.8 7-zip
1.9 | Bbpaysep Google Chrome
I1.10 | Microsoft Teams
[L.11 [Zoom
I1.12 | Bpaysep Yandex
I1.13 | WinDjView 2.0.2
I1.14 |DjVu Solo 3.1
I1.15 | AatuBupyc Dr Web Suite
I1.16 |Adobe Reader
I1.17 |MATLAB & Simulink
6.4. Tlepeyens MHPOPMANHOHHBIX CHPABOYHBIX CHCTEM H MPOdecCHOHAIBHBIX 023 JaHHBIX
N.1 |https://new.fips.ru/ - ®eaepanbHbIl HHCTUTYT TPOMBIIUIEHHONH COOCTBEHHOCTH
N.2 |http://window.edu.ru - UadopmarnmonHas cucrema « EnnHOE OKHO ocTymna K 00pa3oBaTeIbHBIM pecypcam»

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE

Ayn. |

Hasnauenne

OcHarnieHne




113 VYuebHas mabopatopus (kommbloTepHBIH | KoMruiekt yueOHol Mebenmn Ha 12 mecT s oOydaromuxcs,
KJIacc) 12 cranuuMOHapHBIX KOMIIBIOTEPOB JUIl CTYAEHTOB, 1
CTallMOHAPHBIA KOMIIBIOTEp Ui mpernogasarens (y Bcex
BBIXOJ] B MHTEPHET), NPOEKTOP, OKpaH HACTCHHBIH,
KOMMYTaTop, JOCKa ayIuTOpHas MeJoBas, BeO Kamepa
Logitech, moctyn x OUOC VYuusepcutera MUCHC uepe3
TUYHBIA KabuHer Ha twiatdpopme LMS Canvas u Moodle,
nuneH3noHHsle  mporpamMmel - MS  Office, MS  Teams,

arTusBupyc Dr.Web.
121 VYuebHas  aymuropus i 3aHATHH | KoMruiekt yueOHON Mebenmu Ha 56 MecT s oOydaromuxcs,
JIEKLIMOHHOTO THIIa, NPaKTUYECKHX | | CTAlMOHAPHBIA KOMIBIOTEp AU MpernojaBarels (BbIXOI B
3aHATUH WHTEpHET), MPOEKTOp, PKpPaH HACTEHHBIM, KOJIOHKH, JOCKa

ayguTopHas MenoBas, BeO kamepa Logitech, nuneH3nonHble
nporpammsl MS Office, MS Teams, antuBupyc Dr.Web.

133 VYuebnass  ayauropus  JnA  3aHATHH | KoMmuiekT yueOHOW MeOenn Ha 56 MecT uis 00yJaromuxcs,
JIEKITHOHHOTO THIIA, MpaKkTHYeCKuX | |  cTanuoHapHBIH KOMIBIOTED Ui TPErojaBaTeNs ¢
3aHATUH BBIXOJIOM B WMHTEPHET, MPOEKTOp, SKpaH HACTEHHBIH, JOCKa

ayoutopHas MernoBas, BeO kamepa Logitech, xononkwy,
nuneH3noHHsle  mporpamMmel - MS  Office, MS  Teams,

aaTusupyc Dr.Web.
224 VYuebHas mabopatopus (kommbloTepHBIH | KoMruekt yueOHoi MebGenmn Ha 12 mecT s oOydarommxcs,
KJIacc) 12 cranuuMOHapHBIX KOMIIBIOTEPOB JUIl CTYAEHTOB, 1

CTallMOHApPHBIH KOMIIBIOTEp JUIsl IperojasaTens (Bce C
BBIXOJIOM B HHTEPHET), IPOEKTOp, 3KpaH HACTCHHBIH,
KOMMYTaTop, J0CKa ayIuTOpHas MenoBas, BeO Kamepa,
goctyn x OMOC Vauepcureta MUCHC depe3 mHUIHBIHA
kabuner Ha miarpopme LMS Canvas wu  Moodle,
nuneH3noHHsle  mporpamMmel - MS  Office, MS  Teams,
aaTusupyc Dr.Web.

8. METOJJUYECKHUE YKA3ZAHHUA J1JI51 OBYYAIOINUXCA

B npomnecce n3ydeHns AUCIUILTHHEI BBIACISIOT BA BUIA CAMOCTOSTENBHON pabOTHL: - ayIUTOPHAS; - BHEAYAUTOPHAs. AyIUTOpHAs
CaMOCTOSITENIbHAS padoTa M0 AUCIUIUIMHE BBIIOJIHSETCS Ha y4eOHBIX 3aHATHAX MO/ PYKOBOACTBOM IpenojaaBarens. BHeaynuropHas
CaMOCTOsITeNIbHAS paboTa - IIaHupyeMas yaeOHast paboTa 00yJaromuMcesl, BBIOJIHAEMast BO BHEAYAUTOPHOE BPEMsI 10 3aJaHHIO U
IPH METOANYECKOM PYKOBOJCTBE MPETIOABATENs, HO Oe3 ero HEMOCpeACTBEHHOTr0 ydacTus. CaMocTosTeNnbHAs paboTa, He
MPeAyCMOTPEHHAs POTPaMMON YIeOHOM JUCHMIUTMHBI, PACKPBIBAIOLIEH  KOHKPETH3UPYIOIIEH ee coep:KaHue, OCYIIECTBISETCS
00y4aIOIMMCSI THUIIMATUBHO, C LIEJIBI0 Pean3alii COOCTBEHHBIX YIeOHBIX M HayJHBIX HHTepecoB. s Gonee a3 pekTHBHOTO
BBITIOJTHEHHS CAMOCTOSATEIBHON pabOoTHI IO AUCIHIUIMHE NPENOoaBaTeIh PEKOMEHYeT HCTOYHUKH IS Pa0OTHI, XapaKTepH3yeT
HanOoJee ParoHATbHYI0 METOANKY CAMOCTOSTENbHON pabOThI, IEMOHCTPUPYET paHee BEIOJHEHHbBIE 00yJaromuMucs paboThl U T.
1. Bunel 3aganuit 114 BHEAyTUTOPHON caMOCTOSTENBbHON pabOThL, UX COAEPIKaHUE U XapaKTep MOTYT UMETh BApUAaTUBHBIN U

I depeHIPOBaHHbINH XapaKTep, YIUTHIBATh HHANBHIYaIbHbIE 0COOCHHOCTH oOydatommerocst. CamocrosTenbHas paboTa MOXeT
OCYIIECTBIATHCS MHINBHIYATBHO MM IPYIIIaMH CTyAEHTOB online (paboTa B 31eKTPOHHOH HHPOPMAIIMOHHO-00pa30BaTEIHHON
cpene HUTY «MUCuC» (3MOC), 9acTpi0 KOTOPOH HEMOCPEICTBEHHO MIPeAHA3HAYEHHO ISl OCYIIECTBIEHHUSI 00pPa30BaTEIbHOTO
nporiecca sIBIsIeTcsl DIeKTPOHHBIN 00pa3oBarenbHbli pecypc LMS Canvas.) 1 Ha 3aHATHSX B 3aBUCHMOCTH OT L€, 00beMa,
KOHKPETHOH TeMaTHKH CaMOCTOSATENIFHOH PabOTHI, yPOBHS CI0OKHOCTH. BO3MOXXHO TIpOBe/ieHne CHHXPOHHOI paboTHI CO
CTYJCHTaMH ¢ uctoab3oBanreM Microsoft Teams umu Zoom. KoHTpos pe3ynbTaToB BHEAYAUTOPHOM CAMOCTOATEIBHON PaboTHI
OCYILIECTBIISETCS B TIPEAEax BPEMEHHU, OTBEJCHHOTO Ha 00s3aTelbHbIE YUeOHbIC 3aHATHS 110 IUCIUIINHE HA IPAKTUYCCKUX ,
71a00paTOPHBIX 3aHATHSX.




