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HoBorpouuxui ¢puaual

PabGouas nmporpaMma AUCHMIUIMHBI (MOTYIIS)

TonuBO ¥ TOMIUBOCKUTAKOLIHAE YCTPOUCTBA

3akperuieHa 3a nopaseleHueM Kadenpa snexrposnepreruxu u 3nekrporexHuku (HoBoTponkuii dumman)
Hanpasnenue noaroToBku 13.03.01 TenmosHepreTHKa U TEIIOTEXHUKA
Ipoduis
Keamuduxanus Bakanasp
®dopma o0ydeHHst 3a04Has
OO0mast TpyI0EMKOCTh 53ET
YacoB 1o yueOHOMY ITaHy 180 DopMBI KOHTPOJIS Ha Kypcax:
B TOM 4HCIIE: JK3aMeH 3
ayJUTOPHBIC 3aHATUSA 20
camocCTosATeNNbHas paboTa 151
4acoB Ha KOHTPOJIb 9

Pacnpeueﬂeﬂne YaCcoB JUCHUILIMHBI IO KypcaM

Kypc 3

Bun 3anaruii vy | PO Hroro
Jlexuun 8 8 8 8
JlabopaTtopHsie 4 4 4 4
IIpakTuueckue 8 8 8 8
B ToM umncne uHT. 4 4 4 4
Wroro ayn. 20 120 |20 |20
KonrakrHas pabora 20 (20 |20 |20
Cam. pabota 151 | 151 | 151 | 151
Yacel Ha KOHTPOJIb 9 9 9 9
Uroro 180 | 180 | 180 | 180




IIporpammy cocraBui(u):

K.m.H, Ooyerm, Aumonos B.H.

Pabouas nmporpamma
Ton/auBo 1 TONJIUBOCKHUIAIOIIME YCTPOiicTBA

Pazpaborana B coorBerctBuu ¢ OC BO:

CaMOCTOSTENFHO yCTaHABIMBASMBI 00pa30BaTENbHBIN CTAHAAPT BHICIIETO 00pa3oBanus deneparbHOE TOCYIapCTBEHHOE
aBTOHOMHOE 00pa30BaTeNbHOE YUPEKACHUE BRICIIET0 00pazoBanus « HalmoHaIbHBIN HCCIeI0BaTENECKUI TEXHOIOTHYECKHIA
yauBepcutetr «MUCHUC) no HanpasieHuro moarotoku 13.03.01 TertosHepreTrka v TEIIOTEXHUKA (YpOBEHb OakagaBprara)
(npuxka3 ot 05.03.2020 r. Ne Ne 95 0.8.)

CocrapiicHa Ha OCHOBaHHH y‘I€6HOFO IjraHa:

Hamnpasnenue noarorosku 13.03.01 TemosHepreTrka u TeruioTexHuka [Ipodus. [IpoMbIieHHAs TEMII0IHEPTETHKA,
13.03.01_20 Temnosuepreruka u remnorexuauka [IpIITO 3aou 2020.plx , yrBepxnaerHoro Ydensm coetom ®PI'AOY BO HUTY
"MUCuC" B cocrase coorserctBytomei OIIOII BO 21.05.2020, mpoTtokon Ne 10/3r

YrBepxnena B coctase OIIOIT BO:

Hamnpagsnenue noarorosku 13.03.01 TemnosHepreTrka u teriorexuuka [Ipoduis. [TpombliuieHHAs TETUIO3HEPTeTHKA, ,
yrBepkaeHHOH YuensiM coBetoM PI'AOY BO HUTY "MUCuC" 21.05.2020, npotoxon Ne 10/3r

Pabouas nmporpamma oo0peHa Ha 3aceJaHun
Kadenpa anexTposnepreruxu u aekrporexunku (HoBoTrpounkuii punuan)

ITpotoxon ot 07.03.2023 1., Ne3

PykoBoguTens nonpaseneHus AOLUEHT, K.1.H. Maxupuna P.E.



1. HEJIX OCBOEHUA

1.1 | Llens: momydeHune 3HAHUHA, HEOOXOJUMBIX IS YCBOCHHMS MPOQMIHPYIONINX TUCIUIUINH, KOMIUIEKCHOTO PEIICHNUS 3a1a4
CKUTaHMS TOIUTHBA U TEIJIOBOr0O BO3AEHCTBUS Ha TEXHOIOTHUECKUIl TPOTYKT UK paboyee TeNO B TOITUBOCKUTAIOLIEH
YCTaHOBKE.

1.2 33.,[[8.'{1/1: HN3YyUYCHHUC OCHOBHBIX TCOPETHICCKUX MOJIOKEHHUH U MCTOA0B, IPUMEHACMBIX I PCIICHUA MIPAKTUYCCKUX 3a1a4 B
BOIIPOCAX C)KHUI'aHUA Pa3JIMYHBIX BUAOB TOILUIMBA.

2. MECTO B CTPYKTYPE OBPA3OBATEJIbHOM MPOTPAMMBI

Bnox OIT: b1.B

2.1 TpeGoBanus K npe)malruTenbﬂoﬁ NOAr0TOBKE 00y4aro1erocs:

2.1.1 | YueOHas mpakTHKa IT0 MOIYYECHHUIO IEPBUIHBIX MTPOPECCHOHANBHBIX YMEHUI

2.1.2 | Xumus ToruimBa

2.1.3 | IlepconanpHas 3 peKTHBHOCTH

2.1.4 | Xumus
2.2 JucuumianHbl (MOIY/IHM) U MPAKTHKH, VIS KOTOPBIX 0CBOEHHE JAHHON AUCUHMIJIMHBI (MOIY/Is1) HEOOX0IUMO KaK
NpeanecTByInee:

2.2.1 | BropuuHble 3HEPropecypChl MPOMBIIUICHHBIX MPEANPUATHI

222 BLICOKOTCMHCpaTypHLIe TCIUIOTEXHOJOTUYCCKHUE MMPOUECCHI 1 YCTAHOBKHU

2.2.3 |KoTenbHble yCTAHOBKU U APOTEHEPATOPHI

2.2.4 | TemnomaccooOMeHHOE 000pyIOBAaHHE NPEAIPUATHI

2.2.5 | TexHonorudeckue SHEPrOHOCUTENN IPEAIPUATUI

2.2.6 | DKoHOMHKA

2.2.7 | be30omacHOCTE KHU3HEAEATENHLHOCTH

2.2.8 |Hayuno-nuccnenoBarensckast paboTa

2.2.9 |IoaroroBka K MpoIEaype 3aIUThI U 3aIIUTa BEITYCKHOH KBATN(HUKAITMOHHON pabOTHI

2.2.10 |IlpennumiaoMHas IpaKTUKa

2.2.11 | TemnoBble 31EKTPUIECKUE CTAHITIHI

3. PE3YJIbTATBI OBYYEHMA 11O JUCIUITIJIMHE, COOTHECEHHBIE C ®OPMHUPYEMbBIMH
KOMIIETEHIIUSAMH

YK-5: npakTuka

3HaThb:

YK-5-31 TeXHOJIOTUH TEIUIOTEHEPAIINH 32 CUET IEKTPHUECKON SHEPTUH, BEIOOP W pacyeT dJeKTpOHArpeBaTeneit

IK-3: npon3BoACTBEHHO-TEXHOJIOTHYeCKas (B 00/1aCTH TeNJI03HEPreTUKH M TeNJIOTeXHUKH)

3HaTh:

[TK-3-31 ycrpoiicTBa [yist CKUTAHUS PA3IMYHBIX BHIOB TOILJINBA

OIIK-4: npakTHyeckas npogeccnoHalbHAsA MOATOTOBKA (CIIOCO0EH YUUTHIBATh CBOMCTBA KOHCTPYKIMOHHBIX MaTepHaJioB B
TEeIUVIOTEXHUYECKHX Pacyerax ¢ y4eToM JMHAMHYECKHX U TeIJIOBbIX HATPY30K)

3HarTb:

OIIK-4-31 TeXHOJOTHH TETIOTCHEPAINH 3a CUET AIEKTPUICSCKON SHEPTHH, BBIOOP U pacyeT IeKTpoHarpeBaTenei

YK-5: npakruka

YMmerb:

YK-5-Y1 npuMeHATs METOAMKHU pacyeTa TOPeHHUs TOILIMBA M BHIOOPA TOILIMBOCKHTAIOIINX YCTPOHCTB M UX PSKUMHBIX IIAPAMETPOB

IIK-3: npon3BoACTBEHHO-TEXHOJIOTHYECKAS (B 00J1aCTH TENJI0IHEPreTHKH M TEMJIOTEXHUKH)

YMmerb:

TIK-3-Y1 npumeHATh paBuila FOPEIOYHbIX UCIIBITAHUN B IEPUOJ] PO3XKUTa NIEUEH U IyCKa KOTIIOB

OIIK-4: npakTHyeckasi npogecCHOHATBHAS MOAT0TOBKA (CIOCO0EH YINTHIBATH CBOHCTBAa KOHCTPYKIMOHHBIX MATEPHAJIOB B
TEMI0TeXHMYECKHX PacyeTax ¢ y4eToM JHHAMHYECKHX U TelJI0BBIX HATPY30K)

YMmerb:

OIIK-4-Y1 paccuuThIBaTh TEMJIOBbIE U MaTepUallbHbIE OalaHCHl TOPEHHUS PAa3IMYHBIX BUAOB TOILUINBA




YK-5: npakruka

Baaaernb:

VK-5-B1 HaBbIKamMu no;[60pa yCTpOP’ICTB KOTJIOB U TOIIIMBOCKHUTAOIIUX yCTpOﬁCTB, BJIMAKOIIHUX HA TECXHUKOOKOHOMUYCCKHUEC
MOKa3aTCIIN TCXHOJOTUYCCKOTO ITponecca.

IIK-3: npou3BoACTBEHHO-TEXHOJIOTHYECKAS (B 00J1aCTH TENJI0IHEPreTHKH M TEMJIOTEXHUKH)

Baanernb:

IIK-3-B1 HaBbIKaMu pacuéTa rOpeHus pa3IMyHbIX BUAOB TOILUIUB

OIIK-4: npakTHyeckasi npogecCHOHANBLHAS MOAT0TOBKA (CIOCO0EH YUUTHIBATH CBOHCTBA KOHCTPYKIMOHHBIX MATEPHAJIOB B
TEMI0TeXHMYECKHX PacyeTax ¢ y4eToM JHHAMHYECKHX U TeIJI0BBIX HATPY30K)

Baagern:

OIIK-4-B1 HaBbIikamM# 1T0I00pa COOTBETCTBYIOIIETO CKUTATENFHOTO YCTPOUCTBA B IeYaX, KOTJIAaX U YCTPOMCTBAX MPOMBIIIIIEHHON
TETIOIHEPTeTUKH

4. CTPYKTYPA U COJAEP)KAHUE

Kon Haumenopanue pasnenos u | Cemectp | Yacos | @opmupyemsblie | JIuteparypa | IlpumedaHue KM Boinosan
3aHATHA TeM /BUJ 3aHATHS/ / Kypc HHIUKATOPBI H 3L sieMble
KOMIIeTeHIUH pecypcsl padoThI
Pa3gen 1. OcHoBHBIE
TIOHSAITHS U ONpPeIesIeHHsI.
Kaacenpuranus
1.1 Knaccugukanms 1 OCHOBHBIE 3 4 OIIK-4-31 JIT.1JI1.2 KM1 P1
XapaKTePUCTUKH. OIIK-4-Y1 JI1.3J12.1
XapakrepucTuka OIIK-4-B1 IIK- | JI2.2JI2.3
IIPOMBIIIICHHOTO TOILIUBA. 3-31 IIK-3-V1 J12.4 J12.5
I'openue Tomnuaa, ero IIK-3-B1 YK-5 | 31 322 33 54
0COOCHHOCTH U OCHOBBI -31 YK-5-V1 25
pacuera. duznueckue u VK-5-B1
XHUMUYECKHUE OCHOBBI TEOPUU
ropenus TomnuBa. OCHOBHbIE
3aKOHOMEPHOCTU U
0COOCHHOCTH TOPEHHUS
ra3000pa3Horo, JKUAKOTO U
TBep0ro TorMBa. /JIex/
1.2 OCHOBBI METOJIUKH pacuera 3 4 OIIK-4-31 JIT.1JI1.2 KM1 P1
rOpeHust TOIuIMBa. Busl OIIK-4-Y1 JI1.3J12.1
croco6oB OIIK-4-B1 IIK- | JI2.2JI12.3
tertoreHepanuu. /TIp/ 3-31 TIK-3-VY1 J12.4 J12.5
IMIK-3-B1 YK-5 | D122 33 54
-31 YK-5-V1 95
YK-5-Bl
1.3 Omnpenenenue BIaKHOCTH 3 2 OIIK-4-31 JIL.1JI1.2 I'pynnossie
torumBa /J1ab/ OIIK-4-V1 JI1.3J12.1 3aHATHSA
OIIK-4-B1 IIK- | JI2.2 JI2.3
3-31 [IK-3-VY1 2.4
[IK-3-B1 YK-5 JI2.5J13.1
-31 YK-5-V1 | D132 33 54
YK-5-Bl 25




1.4 MarepuanbHelit OanaHc 81 OIIK-4-31 JI1.1J11.2 KM1 P1
rpoliecca ropeHust OIIK-4-V1 JI1.3J12.1
OpPraHN4YEeCKOTO TOIUIMBA. OIIK-4-B1 IIK- | JI2.2JI2.3
Baxwneiime 3-31 IIK-3-V1 2.4
TEMIOTEXHUYECKHUE TIK-3-B1 YK-5 JI2.5J13.1
XapaKTePUCTUKH -31 YK-5-YV1 [ D1 3233 54
OpPraHUYECKOrO TOIJIMBA. VK-5-Bl 25
Cocras Tomusa. ['oproune u
0aJIJIacCTHBIE COCTABJIAIONINE
TorutnBa. TeMrepaTypHbIe
XapaKTEPUCTUKH 30TBL.
TeruioTa cropaHus TOILJIMBA.
MarepuasbHbli 6anaHc
mporiecca roOpeHus
ra3000pa3HOro TOILIMBA.
MarepuasbHble OaTaHChI
MIPOIIECCOB TOPESHUS JKUIKOTO
31
TBEPJIOTO TOTLJIMB.
Brlnonnenue qoManinei
(KOHTpOIBHOIT) paboTsl /Cp/
Pa3nen 2.
TonuBoCKUTaIOMUe
ycTpoiicTBa
2.1 ToImIMBOCKUTAIOIINE 4 OIIK-4-31 JI1.1J11.2 KM1 P1
YCTpOICTBa, UX OIIK-4-Y1 JI1.3J12.1
KIaccuuKaIms. OIIK-4-B1 IIK- J12.2 J12.3
DKOJIOTHYECKHE aCIIEKThI 3-31 [IK-3-VY1 J12.4 J12.5
COKUTAHMS TOILJIMBA. TIK-3-B1 YK-5 | B1 52 D3 B4
TOmINBOCKHUTAIOIIIIE -31 YK-5-V1 25
yerpoiictBa. Ternorenepauus YK-5-Bl
TIPH COKUTAHUU Pa3ITUYHBIX
BHIOB ToIuBa. /JIex/
2.2 Bugs crioco6oB 4 OIIK-4-31 JI1.1 J11.2 KM1 P1
TEIUIOTeHepaLuu. DKOJIOTHYecC OIIK-4-Y1 JI1.3J12.1
KHE acCIeKThI COKUTaHUS OIIK-4-B1 IIK- JI2.2 J12.3
Pa3ITUYHBIX BUIOB TOTUIMBA. 3-31 [IK-3-V1 J12.4 J12.5
TokcuyHbIE BEIlIECTBA B TIK-3-B1 YK-5 | D122 33 D4
JILIMOBBIX T'a3aX U MEPhI -31 YK-5-V1 25
3aI[UTHI BHEIIHEH VK-5-B1
cpenst. /TIp/
23 OmnpeneneHne 30IHOCTH 2 OIIK-4-31 JI1.1J11.2 I'pymmossie
ToruiuBa /J1a6/ OIIK-4-V1 JI1.3J12.1 3aHATUSA
OIIK-4-B1 TIK- | JI2.2J12.3
3-31 IIK-3-V1 2.4
TIK-3-B1 YK-5 JI2.5J13.1
-31 YK-5-¥1 | D192 33 54
VK-5-B1 25




24

TomIMBHO-KUCIOPOAHBIN
HCTOYHHUK SHEPTHH.
OCoOeHHOCTH TOPEHHS
TOIUIMBA U TEIUIOBBIICIICHHS
NP UCHOJIb30BAHUH
TOILUIUBHO-

KUCJIOPOJIHBIX HCTOYHHKOB
sHepruu. Biusnue
oboraieHus Bo3ayxa
KHCIIOPOIOM Ha
KOJIMYECTBEHHBIE 1
KaueCTBEHHBIE [I0Ka3aTeln
TerIoreHepanuy (cocras
TPOIYKTOB

CrOpaHusi, TemIeparypa
ropenus). TeXHOIOrn4ecku n
HKOHOMHMYECKH OTIpaBIaHHAas
001aCTh TPIMEHEHHUS.
Omnpexenenue

3 PEKTUBHOCTH pabOTHI
TOIIITMBOMCIIONB3YIOMINX
YCTaHOBOK.

Meronuka npoBeAeHUs
TEIUIOTEXHIIECKIX
UCTIBITaHHI 1 00paboTKN
pesynbTaTtoB. Onpenenenue
3 PEKTUBHOCTH pabOTHI
YCTaHOBOK IIPH COBMECTHOM
CIKUTaHUU HECKOJBKUX BUJIOB
TorunBa. Beinonnenune
KOHTPOJIHOH pabOTHI.
IMonroroeka k sx3ameny. /Cp/

70

OIIK-4-31
OIIK-4-Y1
OIIK-4-B1 IIK-
3-31 [IK-3-V1
[IK-3-B1 YK-5
-31 YK-5-V1
VK-5-Bl

JI1.1J11.2
JI1.3J12.1
J12.2J12.3
2.4
JI2.5J13.1
01023354
95

KM1

P1

2.5

IIpoBeneHue
JK3ameHa /DK3aMeH/

OIIK-4-31
OIIK-4-Y1
OIIK-4-B1 IIK-
3-31 IIK-3-V1
IIK-3-B1 YK-5
-31 YK-5-V1
VK-5-Bl

KM1
01030233524
95

5. ®OHJ OHEHOYHbIX MATEPUAJIOB

5.1. KouTpoasHble MeponpusiTHsi (KOHTPOJIBHAsI pa60Ta, TeCT, KOJIOKBHYM, IK3aMeH U T.II), BOIPOCHI I
CaMOCTOSITETLHOMH MOATOTOBKH

Kon
KM

KonTponbsHOE
MEPOIPUATHE

IIpoBepsiemsbie
WHIUKATOPBI
KOMITIETCHITUIA

BOHpOCBI JUIA IOATOTOBKH




KM1

DK3aMeH

OIIK-4-31;011K-4-
V1;0IK-4-B1;[TK-3
3LIIK-3-Y 1;1IK-3-
B1;YK-5-31;VK-5-
V1;VK-5-B1

Bompocs! k 9x3aMeny

1. Buzpl TEIUIOBBIX NIEKTPUUYECKUX CTAHLUIH.

2. IIpon3BOACTBO TEIUIOBOH M 3IEKTPUIECKOI SHEPTUH Ha TEIIIOBBIX
SNIEKTPOCTAHIIHAX.

3. Knaccudukanus Torms. CocTaB OpraHMYecKoro TOIUINBa.

4. XapaKkTepucCTHKa OTIEJIbHBIX COCTABIISIIOIUX (KOMIOHEHTOB)
OPTaHWYIECKOTO TOTLIHBA.

5. TemoTa cropaHus TOILIUBA.

6. YcnoBHOe TOIHNBO. [IpuBeeHHbBIE XapaKTEPUCTUKH TOIIUBA.

7. Busl TBepIBIX TOIUTHB, MX XapaKTEepUCTHKA (IpeBecHHa,
HCKOTIAE€MBIE YTIIN).

8. Buzibl TBEpABIX TOIUIUB, X XapaKTepucTUKa (Topd, CIaHIbI).

9. XKunkoe Tomnuso (Ma3yt, TIIb, mu3enbHOE TOIIIHUBO).

10. I'a3000pa3HOE TOTLTUBO (TIPHUPOIHBIE H UCKYCCTBEHHBIE T'a3hl).

11. Knaccudukarus cnoco00B CKUTaHHUS TOTIIHBA.

12. TonouHsle ycTpoHcTBa KOTI0arperatoB. CiIoeBble TOKY.

13. KamepHbIe 1 IUKIOHHBIE TOTIKH.

14. TertoBble CXeMBI Ta30TypPOMHHBIX YCTaHOBOK.

15. Kameps! cropanus suepreruueckux ['TY.

16. MaTepuanbHBIit OajlaHC MPOIIecca TOPSHUS TBEPIOTO TOILTHBA.
17. KoadduumeHt n30bITKa BO3IyXa, €r0 3aBUCUMOCTh OT BUJIA
TOTUTUBA.

18. MarepuanpHbIii 6aaHC Mpolecca TOPEHUS KHUIKOTO TOILIHBA.

19. l'opeHue TBEPAOTO TOIUIMBA B INIOTHOM (DHIIBTPYIOIIEM CIIOE.

20. ®akenpHOE TOPEHKE TBEPAOrO TOILINBA B IIOTOKE BO3AYyXa.

21. T'openue ’KUIKOTO TOTIIHBA.

22. I'opeHue BOJJOMa3yTHBIX SMYJIbCHIA.

23. MarepHuanbHBIH OanaHc mporecca TopeHus raza. CocTtas IPOAYKTOB
CTOpaHUsL.

24. TerutoBoii 6ananc mpouecca ropeHus. TemepaTypbl FopeHHs
TOIIJIHB.

25. CKOpOCTh XUMMUYECKHX PEAKLIUH. 3aKOH AEHCTBYIOIIMX MacC. 3aKOH
Appenuyca.

26. llpunuun Jle [laTense-bpayna. KnneTuka nenHbeix peakiuuu.

27. TennnoBoe caMOBOCIUIAMEHEHHE Ta30BO3AYLIHBIX CMECEH.
Temnepatypa

CaMOBOCIIJIAMEHEHHSI.

28. BeiHyxaeHHOe 3axuranue cMeceil. KoHneHTpannoHHble npeaens
BOCIUIAMEHEHHUSL.

29. ®U3MKO-XMMUYECKUE MTPOLIECCHI TPU TOpeHHnH raza. Cxembl
KUHETHYECKOTO U

1 dy3nOHHOTO TOpEHHs Ta3a.

30. MonekynspHas 1 MoJsipHas U Py3us.

31. Kunernueckoe ropenue raza. HopmanbHas ckopocThb
pacmpocTpaHeHHs ITaMEHH.

32. TuddysnonHOE ropeHne raao00pa3HOro TOIUIHBA.

33. YcroiunBocTh ropenusi. Ctrabunu3anys miaMeHu.

34. Knaccudukarys ropesnoxk.

35. T'openku MoHOTO MPeaBapUTEIHLHOTO CMEIICHHUS T'a3a ¢ BO3AYyXOM
(KMHETUYECKUE TOPENKH).

36. I'openku 4acTUUHOrO HE3aBEPILEHHOTO NMPeBapUTEIHLHOIO
CMEIIICHHS Ta3a ¢ BO3IYXOM.

37. I'openku 4aCTUYHOIO 3aBEPLICHHOIO IPEABAPUTEIBHOTIO CMEILIECHHS
rasa ¢ BO3IyXOM.

38. I'openku BHEITHETO CMEIICHHUS ra3a ¢ BO3AyXoM (Iu(dy3noHHBIE).
39. IsyxxonycHas EV — ropenka ¢upmer ABB (IlIsefimapus—I1IBerns).
40. ucpy3noHHO-KHHETHUECKas (THOpHUIHAS) TOpenka (GUPMBI
Siemens.

41. l'openku asi CKUTaHUS TBEPAOTO TOILTUBA.

42. l'openku A CKUTaHUS KUAKOTO TOIUIUBA.

43. Vcreuenue raza U3 comnel, KOHCTPYKIIMH U pa3Mephl COTIelL.

44. KOHCTpYKTUBHBIN pacueT MHKEKIIMOHHON TOPEJIKU C aKTUBHON
ra3oBoil cTpyeil.

45. KoHCTpYKTHBHBII pacdeT aTMOC(HEPHOM TOPEIIKH.

46. IlepepacueT ropenok Npu U3MEHEHUN XapaKTEepUCTHK rasa.




5.2. Tlepedenn paGoT, BeINoIHsAeMbIX 10 AucuuminHe (Kypcosasi padora, Kypcosoii npoexrt, PT'P, Pedepar, JIP, I1P u 1.11.)

IIpoBepsiemsbie
Kon Ha3panne
HUHUKATOPBI CopeprxaHue paboThl
padoTsl paboTsl N
KOMIETEHITNH
P1 PacuerHo- OIIK-4-31;0I1K-4- | Tembl KOHTPOJIBHOM pabOTHI
rpaduaeckoe V1;0IIK-4-B;I1K-3
3aJaHue -3L;IK-3-Y1;IIK-3- | 1) Knaccuguxarust opraHIIecKoro TOIIIHBA.
B1;YK-5-31;YK-5- 2) ToruuBHO-3HEpreTHYECKUil KoMIuiekc Poccun.
Y1;YK-5-B1 3) Opranu4eckoe TOIMJIMBO — OCHOBHOM MCTOYHHK SHEPIUHU B

TEeTJIOTEXHOJIOTHH.
4) O6mas knaccuduKanys OpraHuuecKoro TOILUIUBA.

5) OcHOBHBIE XapaKTEPUCTUKU OPraHUYECKOTO TOILIMBA.

6) MaTtepransHbIi 6aaHC Mpolecca TOPEHHs OPTaHUIECKOTO TOTIIHBA.
7) Baxwreiinie TemnoTeXHUYECKUE XapaKTEPUCTHKN OPraHMIECKOTO
TOIIUBA.

8) Cocras TomumBa. ['oproune u GayutacTHBIC COCTABIISIONIIE TOILIHBA.
9) TemnepaTypHble XapaKTEPUCTHKA 30JTBI.

10) Temnora cropaHus TOILTHBA.

11) MarepuasbHbIi 6aaHC mpoliecca rOPeHUs ra3000pa3HOro TOTIMBA.
12) MatepuanbHble OaTaHCHI TPOIECCOB TOPEHMS JKUAKOTO M TBEPIOTO
TOIIJIHB.

13) OcHOBHBIE TOKA3aTEN! MPOLIECCa TOPEHHSI OPraHUYECKOTO TOTIIMBA.
14) OcHOBHOE ypaBHEHHE TOPEHHUS.

15) [IpoAyKTHI MOJHOTO W HETIOIHOTO CTOPAHMSI.

16) KoaddurreHT pacxona OKHCIUTEIS.

17) 3aBHCHMOCTB TIOKa3arteneil ropeHns oT ko3 duuueHTa pacxoaa
OKHCITUTEIIA.

18) Iloxcuer uzmueckoro Temna MPoAyKTOB CTOPAHUH U ITOTEPh TeIuia
C YXOJSIIMMH ra3am.

19) OcHOBHOE ypaBHEHHE TOPEHUS 1 BOZMOYKHOCTB €r0 MPaKTUYECKOTO
HCTIONTB30Ba-HUS IIPU OIICHKE Ka4ecTBA CTOPaHUs

OpPTraHUYECKOTO TOILINBA.

20) [Hoxcuer noTepk TeIuIa BCIEACTBUE XUMUYECKOH HEMOITHOTHI
TOPEHHSI.

21) TennoBsle GaaHCHI IPOIECCOB TOPEHUS TOILINBA.

22) ’Kaponpou3BoaUTENbHOCTD TOILIMBA.

23) Pacuer kajqopUMeTpUIECKON, TEOPETUUECKOM U ICHCTBUTEIBHON
TeMITepaTyp TOPeHHS.

24) OCHOBBI TEOPUH TOPEHNUS OPTaHMYECKOTO TOTIIHBA.

25) lousiTue 06 OCHOBHBIX CTaAUAX MPOLEcca TOPEHHUSI.

O06BeM KoHTpoIbHOU paboTsl 17-20 ctp. OCHOBHBIE CTPYKTYpHBIE
AIIEMEHTBI: TUTYJIBHBIH JHCT, COJCPIKAHUE, BBEICHIE, OCHOBHAS YacCTh,
3aKJIFOYEHUE, IPUIIOKEHUS (IIPU HEOOXOJUMOCTH).

5.3. OueHouHble MaTepuaIbl, HCNOJIb3yeMble IS IK3aMeHa (onucaHue OWJIeTOB, TECTOB M T.II.)

DopMoii TPOMEKYTOUHOH aTTECTANH MO AUCIUILTHHE SBIIIETCS SK3aMeH. Hike mpeacTasieH oOpaser Omera Ui 5k3aMeHa,
MPOBOANMOTO B IUCEMEHHOI (hopme.

MHUHHCTEPCTBO HAayKH U BhIciIero oopazoanus Poccuiickoit denepannu

DenepalibHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEkKAECHUE

BBICIIIETO 00pa30BaHUS

«HanuoHanbHbIN Hcce10BaTeNbCKUM TEXHOJIOTHUECKUN YHUBEPCUTET

«MHUCuC»

HoBoTpowunkwuii ¢pumman

Kacenpa amexkTposHepreTHKH U AIEKTPOTEXHUKH

BUJIET Ne 0

Jucnumiuna: «TOILIMBO U TOINIMBOCKUTAOIUE YCTPOICTBAY
Hanpasnenue: 13.03.01

®opma 00ydeHus: 3a04Hast

®dopma NpoBeIeHNs IK3aMEHa: NMCbMEHHAs

1. Buzbl TEIIOBBIX EKTPUUECKUX CTAHIUH.
2. 'opeHne BOJOMa3yTHBIX SMYJIbCHH.

JucTaHIIMOHHO 2K3aMeH MokeT nmpoBoauThes B LMS Canvas. Dk3aMeHallmoHHBIN TecT coaepxuT 30 3aganuil. Ha pemenue
otBoauTcs 30 MUHYT. Pa3pelnieHHbIe MOMBITKY - OJTHA.




O6pa3zen 3aganuii 17151 9K3aMeHa, MpoBoAUMoOro auctaHimoHHo B LMS Canvas (OIIK-4-31, V1,B1; TIK-3-31,V1,B1, YK-5-
31,V1,B1):

1. Ins noirydeHus TEIUI0OBOU 3IEKTPUUECKON SHEPIUU IPUMEHSIOT !
— TEXHOJIOTUYECKOe TOILIUBO;

— DHEProTEXHOJIIOTHYECKOE TOIIHNBO;

— 9HEPreTHYECKOE TOTUTHBO;

— HeT MPaBHIBHOTO OTBETA.

2. OCHOBHBIMH COCTABISIONIMMH TOIUINBA SBIISIOTCS:

— BOJIOPOJL U YIJIEPOLL;

— YIJIEPOA U Ccepa;

— BOAOPOJ U KUCIOPOJ;

— HET NPaBUIBHOIO OTBETA.

3. B npoueccax ropeHus TOIIMBA y4aCTBYET:

— opraHuueckas ¥ cynbpaTHas;

— KOJIYeJJaHHas U Cyib(aTHas;

— OpraHudecKasi ¥ KoTdeJaHHas;

— OpraHuyecKas.

4. Camas HM3Kas TeMIlepaTypa, Ipu KOTOPOi HauWHAETCsS TOPEHUE-3TO:
— TeMIepaTypa nporecca;

— TeMIIepaTypa BOCIUIAMECHEHNS;

— TemIiepaTypa TOIUINBA;

— HEeT MPaBUIBHOTO OTBETA.

5. OxucnuTeneM Ipy TOPEHUH OOBIYHO CITYXKHT:

— YIJIEKUCIIBIN Ia3;

— KHCJIOpOJ;

— a30T;

— BOJOpPO/I.

6. Kakoe ropenue HaOM01aeTCs MPU COKUTAHUM KUIKOTO TOILIMBA?
— FTOMOTEHHOE;

— I'€TEpPOreHHOE;

— CMEUIAHHOE;

— HEeT MPaBHIBHOTO OTBETA.

7. B dopcyHKax HU3KOTO JABJICHHS PaCHbUIHTEIIEM SBIISCTCS:
— KOMIIPECCOPHBIN BO3YX;

— BEHTHJIATOPHBIA BO3IYX;

— aproH U a3oT;

— HET MPaBIILHOTO OTBETA.

8. YcrpoiicTBa 1 CKUTaHUS ra3000pa3HOTO TOILINBA Ha3BIBACTCS:
— ropenKamy;

— (opcyHKamu;

— pa3OpBI3TUBATEISIMH;

— HeT MPaBHIBHOTO OTBETA.

9. T'openku ¢ npeaBapUTENbHBIM CMEMIEHUEM- 3TO TOPEIKH:
— WH)XEKIIMOHHBIE,;

— IIJTAMCHHBIE;

— THIA «Tpyda B TpyOe»;

— HET NPaBUIBHOIO OTBETA.

10. T'TIII- sTo ropenka:

— IOIOTPETOTO Mapa;

— MJI0CKas oAorpeTas;

— IUIOCKOIUIaMEHHas;

— HeT MPaBIILHOTO OTBETA.

OIIK-4-Y1

11. Temmnieparypa X0JIOJHOTO MOCa1a

— 10 200° C;

— 10 300°C;

— 10 400°C;

— 1o 100°C.

12. HopMaJibHBIE 1OIYCTUMBIE OTKIOHEHUS YaCTOThI B CUCTEME
—0,5T'm;

—0,2 I'm;

—0,4TI'm;

— 1T

13. TeroBbIe ANMEKTPOCTAHINH XapaKTEPU3YIOTCsl OONBIINM pa3HOOOPa3HeM U X MOXHO KJIAacCHU()UIMPOBATH 110 Pa3InIHbIM
TpU3HAKAM:

— 110 Ha3HAYCHUIO U BUAY OTITyCKaeMOH SHEpIum;

— 10 BUAY HCHOIb3YEeMOT0 TOIJIMBA,;




— I10 TUITY TEIUIOCHIIOBBIX YCTaHOBOK, HCHONB3yeMbIX Ha TOC 11 mpeoOpa3oBaHUs TEMI0-BOI SHEPIUH B MEXAHUUECKYIO SHEPTHIO
BpAIEHHUs] POTOPOB TypOOarperaTos;

— IO TEXHOJIOTHYECKOH cxeme mapornpoBoioB TOC.

14. Ilo Ha3HAYEHUIO U BUAY OTIIYCKAEMOM SHEPTUU IEKTPOCTAHLIUY PA3ACIAIOTCSA Ha

— paifoHHBIE U IPOMBIIIITICHHBIE.

— 2NIEKTPOCTAHIMH, pabOTaloIe Ha OPraHUYECKOM TOILUIUBE U SJJEPHOM TOpPIOUEM;

— MapoTypOHHHEIE, Ta30TypOMHHBIC U TTAPOTa30BbIe AIEKTPOCTAHIIH;

— 6mounsie TOC n Ha TOC ¢ nonepeyHbIMU CBA3AMH.

15. Io BuAy HCTIONB3YEMOTO TOILTUBA 3JEKTPOCTAHLIUK PA3JESIIOTCS Ha

— paifOHHBIE U TIPOMBIIILICHHEIE;

— 2NIEKTPOCTAHINH, pabOTaIOIIe Ha OPTaHUYECKOM TOIUINBE U SCPHOM TOPIOYEM;

— MapoTypOUHHBIE, Ta30TypOHHHBIE U TAPOTa30BbIe AIEKTPOCTAHINH;

— onounbie TOC u Ha TOC ¢ nonepeyHbIMU CBA3SIMH.

16. ITo TexHONIOrMUECKOU cxeme naponposonoB TOC pasnensdrorcs Ha

— paliOHHBIE U IPOMBIIILICHHEIE;

— 2MEKTPOCTAHINH, pabOoTaIoOIe Ha OPraHUYECKOM TOILUIUBE U SJJEPHOM TOpPIOUEM;

— MapoTypOMHHEIE, Ta30TypOMHHBIE U TTapOTa30BbIe JIEKTPOCTAHIIIN;

— 6mounsie TOC n Ha TOC ¢ monepeyHbIMU CBA3IMH;

17. DnexTpocTaHIMK OOIIEro MOJIb30BaHMs, KOTOPbIe 00CITYXHBAIOT BCE BUABI MOTpedUTENeH paiioHa (IpOMBILUIEHHBIE
NpeANpUATUs, TPAHCIIOPT, HACEIEHUE H T.JI.) - 3TO

— pallOHHBIE 31EKTPOCTaHILIUY;

— MPOMBIIUICHHBIC YIEKTPOCTAHIINY;

— MapoTypOUHHBIE ANEKTPOCTAHIINY;

— ra30TypOVHHEIE TEIUIOBEIE 3TEKTPOCTAHITHH.

18. B cocraB I'TY 00BI9HO BXOIAT

— KaMepa CropaHus;

— raszoBasi TypOuHa;

— BO3JYLIHBIH KOMIIPECCOD;

— TemT00OMEHHBIE aNmnapaTsl Pa3INYHOTO Ha3HAYeHH (BO3LyX0O0XJIaAUTENN, MAaCIO0XJIAAUTEIH CUCTEMBI CMa3KH, pPereHepaTHBHBIC
TEMJI000MEHHHUKHU) U BCIIOMOTaTeNbHbIE YCTPOUCTBA (MACIOHACOCHI, YTIEMEHTHI BOJOCHAOKEHHS U AP.).

19. CocTaB OpraHMYECKOro TOIUIMBA!

— paznuuHble MeTaiutel (Me)

— okcuanble coeaunenus yraepona(COx) u Bogopona(HxO)

— rOpIOYNE JIEMEHTbI, BHYTPEHHHUIT OaiacT 1 BHEIIHUI Oauiact

OIIK-4-B1

20. KoMIutekcHbII MaTepHanbHbIil OaTaHC, OXBATHIBAIOIIUHA COBOKYITHOCTh B3aUMO3aMEHSIEMBIX TOILTUBHO-9HEPTeTHIECKIX
pecypcoB (TOP) — ato

— SHEPreTHYECKHE PECYPCHI;

— TOILIHBO;

— TOILIMBHO-’HEPreTHYecKuit OanaHc;

— TOTIMBHO-3HEPTETUYECKUI KOMIIIEKC.

21. CnoxxHast cucTeMa, BKITIOYAIOIIas COBOKYITHOCTE IIPON3BOJICTB, TPOIIECCOB, MaTePHalIb-HBIX YCTPOMCTB 110 TOOBIYE TOIITHBHO-
sHepreTHueckux pecypcos (TOP), ux npeoOpazoBaHUIO, TPAHCIOPTUPOBKE, PACHPEISIICHUIO U TOTPEOICHNIO Kak epBUYHBIX TOP,
TaK ¥ MpeoOpa30BaHHBIX BUIOB SHEPIOHOCUTEINICH - 3TO

— SHEPreTHYECKHE PECYPCH;

— TOILIHBO;

— TOILIMBHO-’HEPreTHYecKuit OanaHc;

— TOTIMBHO-3HEPTETUYECKUI KOMIIIEKC.

22. PacuéTHast eIMHHIIA TOIUINBA, UCIIONIb3yeMast IJIs COTTOCTABICHNS TEITIOBOW IIEHHOCTH Pa3JINYHBIX BHOB TOILUTUBHO-
SHEPreTHYECKUX PECypCoB - ITO

— JHEepreTUYEeCcKUe Pecypcehl;

— TOILIHBO;

— TOIUTMBHO-3HEPTeTHIECKHUH OasaHc;

— YCIOBHOE TOILIHBO.

23. Tennosas snexrpudeckas cranius (TOC) - ato

— KOMIUIEKC 000pyIOBaHHS U YCTPOUCTB, IIPE0OPa3yIOMNX SHEPTHIO TOIUINBA B 3IEKTPHUYE-CKYIO 1 (B 00IIeM Cilydae) TeIIOBYIO
SHEPIHIO;

— CaMOCTOSATEIbHBIE AEKTPOCTAHIMU OOLIETO MOJIb30BaHUS, KOTOPbIE 00CTYKHUBAIOT BCE BU-IbI TOTpebUTenei paiiona
(IpOMBIIIITEHHBIE IPEINPHATHSL, TPAHCIIOPT, HAaCEIeHHE U T.11.);

— 2IIEKTPOCTAHINH, 0OCITYy)KHBAIOIIIE TEIUIOBO U JIEKTPHUECKON 3HEpriei KOHKPETHBIC IPOU3BOACTBEHHBIEC TIPSATIPHATHS WIIH UX
KOMILJIEKC;

— Pa3sHOBHJHOCTb TEIUIOBOH MEKTPOCTAHIMHU, KOTOPasi IPOM3BOAUT HE TOJIb-KO NEKTPOIHEPTUIO, HO U SABJISETCS HCTOYHUKOM
TEIIOBOW 3HEPTHH B IEHTPATN30BAHHBIX CHCTE-MaX TEIUIOCHA0XEH! (B BUJIE ITapa U ropsideif BOABI, B TOM YHCIE U VIS
o0ecreueHus FOpS9ero BOJOCHA0KEHNS  OTOIIICHHS KUMIBIX U IIPOMBIIIIEHHBIX 00BEKTOB).

24. PalioHHBIE IEKTPOCTAHIIMHU - 3TO

— KOMITIEKC 000pyIOBaHUS U YCTPOMCTB, MPeoOpa3yroNINX SHEPTHIO TOIIMBA B MIEKTPHYE-CKYIO H (B 00IIeM CITydae) TEIIOBYIO
SHEPIHIO;

— CaMOCTOSTENbHBIE MIEKTPOCTAHIIUH OOIIEro NoJIb30BaHuUs, KOTOpPbIE 00CITYKUBAIOT BCE BH-AbI MOTpeduTenel paiiona




(IpOoMBIIIIIEHHBIE IPEANPUATHS, TPAHCIIOPT, HAaCENeHHE U T.1.);

— 3NIEKTPOCTAHIINH, 0OCITY)KHBAIOIIME TETUIOBOH M 3IEKTPUYECKON SHEpruel KOHKPETHbIC IPOU3BOACTBEHHBIE IIPEATIPUSTHS MM UX
KOMILIEKC;

— Pa3sHOBHJIHOCTH TEIUIOBOI AMEKTPOCTAHIINHN, KOTOPasi IPOU3BOAUT TOIBKO IEKTPOIHEPTHIO.

25. IIpoMBILIIEHHBIE IEKTPOCTAHIIMH - 9TO

— KOMIUIEKC 000pyOBaHMs M YCTPOHCTB, MPEoOpa3yroMNX SHEPTUIO TOILINBA B 3IEKTPHYE-CKYIO H (B 00LIEM Cllyyae) TEIIOBYIO
SHEPIHIo;

— CaMOCTOSTETIbHBIE AEKTPOCTAHIMU OOIIETO MOJIH30BAaHUSA, KOTOPBIE 00CITYKHUBAIOT BCE BUBI TOTpeOUTENei! paitoHa
(IpoMBIILIIEHHBIE IPEANPUATHS, TPAHCIIOPT, HACENEHHE U T.11.);

— DIIEKTPOCTAHITNH, 0OCITY)KUBAIOIIIE TEIUIOBOH 1 JIIEKTPHUYECKON 3HEpPrieil KOHKPETHBIE TPOU3BOICTBEHHBIC TIPEAIPHATHS WIIH X
KOMIUIEKC;

— Pa3sHOBHJIHOCTb TEIUIOBOH NMEKTPOCTAHIUU, KOTOPAs IPOM3BOAUT HE TOIb-KO MEKTPOIHEPTHUIO, HO U SABJIACTCS HCTOYHUKOM
TEMJIOBOW 3HEPTUH B LIEHTPAIN30BAHHBIX CUCTE-MaX TEIUIOCHA0XKeHHs (B BUJIE ITapa U ropsyell BoAbl, B TOM YUCIE U Ui
o0ecrieueHust TOPSIero BoI0CHA0KEHNS M OTOIIICHHS )KUIIBIX U IIPOMBIIIIEHHBIX 00BEKTOB).

26. Termoanexrpouentpanb (TILL) — ato

— KOMIUIEKC 000pyJOBaHMs M YCTPOHUCTB, MPEOOpa3yroINX SHEPIUIO TOILINBA B IEKTPHYE-CKYIO U (B O0LIEM Cllyyae) TEIIOBYIO
SHEPIHIo;

— CaMOCTOSTEIbHBIC AIEKTPOCTAHIIMN OOIIETO MOJIB30BAaHNSA, KOTOPBIE 00CITYKHUBAIOT BCE BU-IBI TOTpeOHUTENeH paifoHa
(IpoMBIIIIEHHBIE IPEANPUATHS, TPAHCIIOPT, HAaCENEHHe U T.1.);

— 3NEKTPOCTAHIINH, 0OCITY>KHBAIOIIME TETUIOBOH U 3IEKTPUYECKON SHEPruel KOHKPETHbIC IPOU3BOACTBEHHBIEC IIPEATIPUSTHS MM UX
KOMILIEKC;

— Pa3sHOBHJIHOCTH TEIUIOBOH MEKTPOCTAHIMHU, KOTOPas IPOM3BOAUT HE TOIb-KO MEKTPOIHEPTHUIO, HO H SABIIACTCA HCTOYHUKOM
TEMJIOBOM 3HEPTUH B LIEHTPAIN30BAHHBIX CU-CTEMaX TEIIOCHAOXKeHHs (B BUJIE ITapa U ropsiyeil BoAbl, B TOM YUCIE U Ui
o0ecreyeHusI TOPSTIero BoI0CHA0KEHNS M OTOIIICHHS KUIIBIX U IIPOMBIIIICHHBIX 00BEKTOB).

27. IIpou3BOACTBO 3HEPTHH OOBIYHO IMPOXOANUT HECKOJIBKO CTAIMIA:

— MOJIyYeHHE U KOHIIEHTPALHsI SHEPreTUIECKUX PECypcoB (Hanmpumep, 1o0b4a, nepepadoTka U 00oraieHue aepHoro TOIUIKBaA);
— Iepeiaya SHEPreTHUECKUX PECYPCOB K MPeoOpa3yromuM ycTaHOBKaM (Harpumep, jocraska yrist Ha TOC);

— IpeoOpa3zoBaHie C MTOMOIIBIO AIEKTPOCTAHINI EPBUYHOM SHEPTUH BO BTOPHUHYIO (HAIIPHMeEpP, XUMHUYECKOH SHEPTHH
OPTaHUYECKOTO TOILIMBA B AIIEKTPUUECKYIO U TEIJIOBYIO SHEP-THIO); Iepefada BTOPUUHOM SHEPIUU MOTpeOuTeNsM (HapuMep, 1o
JIMHUSM 3JIEKTPOIepeiaun);

— BEPHBI OTBETHI BCE.

28. Ha ocHOBaHNM TOIUTMBHO-HEPTeTHYECKOT0 OalaHCa IPUHIMAETCS 3aKITI0UCHHUE:

— 0 I0OCTaTOYHOCTH MJIM HEIOCTATOUHOCTH TOILIMBHO-YHEPIeTHUECKUX PECYPCOB;

— 0 BO3MOXXHOCTH CO3/JaHHs HOBBIX IPON3BOACTB HA TOMH )K€ TOIUTMBHO-IHEPIETUUECKON 0a-3¢;

— 0 BO3MOYKHOCTH BBIBO32 TOIUIMBHO-3HEPTETHIECKUX PECYPCOB MM HEOOXOAMMOCTH HX BBO34;

— BEpHBI OTBETHI BCE.

29. Ilo arperaTHOMY COCTOSIHUIO TOIIJIMBO MOXKET OBITh pa3/eNIeHO Ha:

— ra3o00pasHoe;

— KHUJIKOE;

— TBEPIOE;

— BEPHBI OTBETHI BCE.

30. ITo MpOUCXOKISHUIO TOTUTMBO MOXKET OBITh pa3/elieHo Ha:

— €CTECTBEHHOE;

— HCKYCCTBEHHOE;

— HEWCIOJIb3yeMOE YEITOBEKOM;

— CpeAr OTBETOB HET BEPHOTO.




5.4. MeToauka OLIeHKH 0CBOCHHS NUCHMILIMHBI (Moay/1s, npakTuku. HAP)

[Ipu oreHKe pe3ynbTaTOB BHINOJHEHHS KOHTPOJIBHOM (oMalrHel) paboTsI HCIONb3yeTcss OMHApHAs CHCTeMa, KOTopast
HpeIyCMaTPUBACT CIEAYIOIINE PE3YJIbTAThl U KPUTEPUH OLICHHUBAHHUS:

Pesynbrar oueHuBaHus Kputepuu ouenku

«3aUTCHO»: BrimosHEHB! Bce 3aaHUs] KOHTPOJIBHOI paboThl, 1100 IOMYIIeHE HEe3HAYUTEIbHbBIC OIMINOKH TIPH
BBIIOJIHEHHH.

«HE 3a4TEHO»: CTyzeHT He BBIIONHUI WM BBINOJHUI HEMPAaBUIBHO 3a[aHUsI KOHTPOJIBHOI pabOoThI

OreHKa pe3ynbTaToOB YK3aMeHa OCYIIECTBISIETCS 110 OaTbHOM CHCTEME (KOTIMYHOY, «XOPOIIIO», «YAOBICTBOPUTEIHHOY,
«HEYJIOBIETBOPHUTEIIBHOY). DK3aMeH CUMTACTCS MPOHIECHHBIM YCIICIIHO, €CIIU [IPU €r0 IPOBECHUH IOTyIeHa OLICHKA He HIKE
«yIOBJIETBOPUTEIBHOY.

ITpu moBexeHnN 5K3aMeHa B IUCHMEHHOH (hOpMe KPUTEPUSIMH OLICHKH SBIISTFOTCS

«OTnmaHO»: Bce Bompocs! Omiera M3I0KEHBI TOTHO (B paMKax MPOTpaMMBI Kypca MM JISKIHOHHOTO Kypca) M TOYHO.
CrocoOHOCTh CaMOCTOSITENBHO MBICIHTD, SICHO M TIOCTE0BATEILHO U3JIaraTh CoAepKaHue OTBeTa, yMeHHe 0000IIaTh MaTepuall,
JenaTh BbIBOABL. [IpaBrIitbHEIE OTBETHI HA JIOMOIHHUTENbHBIE (TIPOBEPOYHBIC) BOIIPOCH B paMkax Owmiera. [TonpobHoe H3noxeHue
OCHOBHBIX NOJIO)KEHHMI oTBeTa B JlucTe ycTHOTO ompoca.

«Xopoo»: Bce BOmpoCH! B IIENOM PacKpHITHL, HO M3JI0XKEHBI HEOCTATOYHO MOIHO (He MeHee, 9eM Ha 80 — 90 %), mubo B
OTBETE COEPAKATCSI HETOUHOCTH (B UIMEHAX, XPOHOJIOTHH, B Ha3BaHUM TE€PMUHA IIPH MOHUMAaHHUHU €r0 CyTH U T.A.). Hanuune
JIOCTaTOYHO IOAPOOHBIX 3amucell B JINCTe yCTHOTO ompoca.

«Y IOBIETBOPUTEILHO»: W3noxxenne Kaxa0ro Bompoca B HE MeHee, 9eM Ha 60 %, rpyOble OmMOKH B ITEPHOIU3AIIX,
K1accu(UKaIUsIX, TPAKTOBKE OCHOBHBIX MOHATHH U T.J. He3HaHMe 0AHOTO U3 BOIIPOCOB MOKET OBITH KOMIEHCUPOBAHO APYTUM
BOIIPOCOM (Ha YCMOTpPEHHE MpenoJaBaTels) IpH COOTBETCTBYIOIIEH 3anucH B JIucte ycTHoro onpoca. HenocnenosarensHoe
M3JI0KEHNE MaTepuala, HeyMEeHHE IeNIaTh BBIBOIBI.

«HeymoBaeTBOpUTETEHON: OrtcyrcrBue 3ammceil B JIucte ycTHOTO Ompoca, 0OTKa3 OT OTBETa, MOJAMEHA OJHOTO BOIpOca
JpyruM, Halnu4ue mmapraiky. M3noxxeHue BonpocoB MeHee, 4eM Ha 60 %. He3HaHue OCHOBHBIX HOHATHH U TOJIOKEHUH TEMBL.
HecnocoOGHOCTE CBS3HO M3JIOKUTH MaTepHal.

IIpu noBenennn sx3aMeHa B fuctaHIMOHHO B LMS Canvas KpuTepusiMu OLEHKH SIBIISIOTCS:

«OTnu4HO»: Iomyuenue 6onee 90 % OGanaoB MO TECTY NMPHU BHINOJHEHNH TECTa 3@ PETTAMEHTUPOBAHHOE BpeMs
«Xoporo»: IMony4yenue ot 75 no 90 % GaIOB MO TECTY MPH BBIMOJHEHUN TECTa 32 PETJIAMEHTHPOBAHHOE BpeMs
«Y IOBJIETBOPHUTEIHLHOY: IMonrygenue ot 50 mo 75 % GaJIOB IO TECTY MPH BBHIMOJHEHHN TECTa 32 PETJIaMEHTHPOBAHHOE

6. YHEBHO-METO/JUYECKOE U TH®OPMALIMOHHOE OBECIIEYEHUE

6.1. Pexomenayemas aureparypa

6.1.1. OcHoBHas JIMTepaTypa

ABTOpBI, COCTaBUTEIN 3arnaBue Bubanoreka W3parenscTBoO, rOf, 311. aapec
JI1.1 | KO.M. Jlunos, FO.M. KorenbHble ycTaHOBKU U M.: Anbsiac, 2016,
TpeTbsikoB MaporeHepaToPsbI
JI1.2 | beicrpuukuii I'.®. TennorexHuka u IOpaiir, 2019,
SHEPrOCHIOBOE 000pyHOBAHHUE
MIPOMBIIIIEHHBIX
NpENpUATHNA: yIeOHUK
JI1.3 |Tlon pen. b.B.bepra OO01as sHepreTuKa: pa3BUTHE IOpaiiT, 2019,
TOTIOYHBIX TEXHOJIOTHH:
yue0.mocobue B 2-X .

6.1.2. Jlono/THUTeILHAS JIMTepaTypa

ABTOPEI, COCTaBUTENIN 3arnaBue bubnnoreka W3naTenscTBO, TOM, 371. ajgpec
JI2.1 |Tlom pen. A.C. TerioTeXHUYECKHE pacueThl M.: Meramnyprus, 1993,
Tenernna METaJITyprHYecKuX Tedeii:
Y4eOHuk
JI2.2 | B.JLI'ycoBckuii, CoBpeMeHHbIe Mocksa: MamunocTtpoenue, 2001,
M.I'.JIagpirnyes, HarpeBaTelbHbIE U
Ab.Ycaués TEPMUYECKUE [IEYU:
CIPaBOYHUK
JI2.3 | C.H.I'yumus u np. TemnoTexHuka u M.: Metannyprus, 1993,
TEIUIOPHEPTeTHKA
METaJITypPTrHYecKOT0
MIPOU3BOJICTBA: Y UeOHUK
JI2.4 |H.I'. Kyauuuna TemnorexHuka Hosotpounk: HO HUTY MUCHC, 2015,
METaJUTypPTHUECKHX TeUeH: http://elibrary.misis.ru/action.php?
Y4ebHoe mocobue kt path_info=ktcore.SecViewPlugin.actio

ns.document&fDocumentld=10575




ABTOpBI, COCTAaBUTENH 3arnaBue Bubaunoreka M3parenscTBoO, rOf, 3I1. aapec

JI2.5 |BJL I'ycoBckmii, A.E. | TeopeTnueckre 0CHOBBI M.: MUCuC, 2002,
JIudrui pacyeToB meyei: YueOHo- http://elibrary.misis.ru/action.php?
METOIMYECKOE MTOCOOHe kt path_info=ktcore.SecViewPlugin.actio

ns.document&fDocumentld=1581

6.1.3. MeTtoguueckue pa3padoTku

ABTOPBI, COCTABUTEIH 3arnaBue BubGnnoreka W3narenbcTBO, TOM, 371. aapec
JI3.1 |Jlebenesa E.A. DKooruyecKkas oleHKa Hwxnuit Hosropox : HHI'ACY, 2012,
KOTEIbHOW YCTaHOBKH U URL: http://biblioclub.ru/index.php?
pa3paboTka HOPMAaTHUBOB page=book&id=427422

MpeAeIbHO AOIMYCTUMBIX
BLI6pOCOBI MCTOIAUYCCKUEC

yKa3aHus
6.2. Ilepeuenn pecypcoB HH(OPMALIMOHHO-TeIeKOMMYHUKANMOHHOM ceTu «UHTEepHeT»
D1 | TomnuBo M TOTUTMBOCKHUTAIOIIUE YCTPOHCTBA https://Ims.misis.ru/
32 | KubepJlennka www.cyberleninka.ru
73 |H® HUTY MUCuC www.nf.misis.ru
D4 | Poccuiickas HaydHAas dIEKTpOHHAS OUOIHOTEKA www.elibrary.ru
35 | Kadenpa anekTposHEepreTHKH U AIESKTPOTEXHUKH http://kafedra-ee.ru/

6.3 IlepeyeHb NPpOrpaMMHOro odecrneyeHust

I1.1 |AuruBupyc Kaspersky Endpoint Security amst 6uzneca-Pammpennsiii Rus Edition 150 -249 Node 1y EDU RNW Lic.

I1.2 | Microsoft Office 2010 Russian Academic OPEN 1 License No Level

I1.3 | Microsoft Office 2007 Russian Academic OPEN No Level

1.4 | Bpaysep Google Chrome

I1.5 Microsoft Teams

1.6 | WinDjView 2.0.2

1.7 |DjVu Solo 3.1

I1.8 |MATLAB & Simulink

6.4. Ilepeyenb MHPOPMALMOHHBIX CHIPABOYHBIX CHCTEM U NPO¢ecCHOHAILHBIX 023 JaHHBIX

U.1 |https://new.fips.ru/ - deaepanbHBIil HHCTUTYT TPOMBIIIICHHONW COOCTBEHHOCTH

.2 |http://window.edu.ru - UndopmarronHas cucrema « EnuHoe okHO JocTyna K 00pa3oBaTeNbHBIM pecypcam»

7. MATEPUAJTIBHO-TEXHUYECKOE OBECIIEYEHHUE

Ayn. | Hasuauenune OcHariexnne
224 VYuebnas mabopatopus (xommbloTepHbIH | KoMrulekt yueOHoi Mebenmn Ha 12 mecT s obydaromuxcs,
KJIacc) 12 cTaunMoHApHBIX KOMIBIOTEPOB JJsl  CTYOEHTOB, 1

CTallMOHApHBIH KOMIIBIOTEp JUIs IperojasaTens (Bce c
BEIXOZIOM B HWHTEPHET), IIPOEKTOp, 5KpaH HACTCHHBIMH,
KOMMYTaTop, JOCKa ayIuTOpHas MenoBas, Bed Kamepa,
noctyn k OUOC VYuusepcutera MUCHUC uepe3 nuuHBIN
kabuaer Ha 1iargopme LMS Canvas u  Moodle,
nuneH3noHHsle  mporpamMmel - MS  Office, MS  Teams,
arTusupyc Dr.Web.

8. METOJJUYECKHUE YKA3ZAHUA VIS OBYYAIOIIIUXCA

B npouecce n3ydeHns AUCUUILTHHEI BBLACISAIOT Ba BUA CAMOCTOSTENBHON pabOTHL: - ayIUTOPHAS; - BHEAYAUTOPHAs. AyTUTOpHas
CaMOCTOSITENIbHAS padoTa M0 AUCHUILUIMHE BBIIOJIHSETCS Ha y4eOHBIX 3aHATHAX MO/ PYKOBOACTBOM IpenojaaBareis. BHeaynuropHas
caMocCTosTeNIbHas paboTa - ITaHupyeMas yaeOHast pabota 00yJalomuMcs, BEITOTHsIeMast BO BHEAYIUTOPHOE BpeMs 110 3aJaHUIO U
HpPU METOANYECKOM PYKOBOJICTBE IIPEIOAaBaTes, HO Oe3 ero HeMOCpeACTBEHHOTOo yyacTus. CaMocTosATenbHAs padoTa, He
NPeAyCMOTPEHHAs IPOrpaMMOi yueOHOM JUCHUIUIMHBI, PACKPBIBAIOLIEH H KOHKPETH3UPYIOIIEH ee coep:KaHue, OCYIECTBISETCS
00y4aIoIIMCsI THUIIMATHUBHO, C LIEJIBI0 Pean3aliy COOCTBEHHBIX YIEOHBIX M HaydHBIX HHTepecoB. s Gonee 3 pekTuBHOTO
BBITIOJTHEHHSI CAMOCTOSATEIBHON pabOThI 0 AUCIHIUIMHE NIPENOAaBaTeIbh PEKOMEHYEeT HCTOYHUKH IS PA0OTHI, XapaKTepH3yeT
HanboJee ParoHaIbHYI0 METOAUKY CAMOCTOSITENbHON pabOThL, IEMOHCTPUPYET paHee BHINOIHEHHbBIE 00yJaromMMucs paboThl U T.
1. Bunpl 3aganuii 114 BHEayTUTOPHON CaMOCTOSTENBHON pabOTHL, UX COAEPIKAaHUE U XapaKTep MOTYT UMETh BApUAaTUBHBIN U
nmuddepeHITIMpOBaHHBIA XapaKkTep, YIUTHIBaTh HHINBHIYaIbHBIE 0COOEHHOCTH oOydatomerocs. CaMoCTOsATeNbHas paboTa MOXKET
OCYIIECTBIATHCS MHIUBHAYAIBHO MU IPYIIIAMK CTyAE€HTOB online (paboTa B 3MeKTPOHHOH HHPOPMAIIMOHHO-00pa30BaTeIbHON
cpene HUTY «MHUCuC» (9MOC), yacTpio KOTOPOH HEMOCPEACTBEHHO NMPEAHAa3HAUEHHOM 7151 OCYILIECTBICHUS! 00pa30BaTeIbHOTO
mporiecca sIBIseTCs JISKTPOHHBIN o0pa3oBaTenbHbIi pecypc LMS Canvas.) v Ha 3aHATHSAX B 3aBUCHMOCTH OT IIeJTH, 00bheMa,
KOHKPETHOH TeMaTHKH CAMOCTOSATENIFHOH PabOTHI, yPOBHS CII0KHOCTH. BO3MOXXHO IIpOBeieHNe CHHXPOHHO paboTHI CO
CTYZAEHTaMu ¢ ucnojib3oBanueM Microsoft Teams niau Zoom. KoHTpoIb pe3ynbTaToOB BHEAYTUTOPHON CaMOCTOSTENbHOM paboThI




OCYHICCTBIIACTCA B MpEACIaX BpEMEHN, OTBCACHHOTO Ha 00s13aTeNnbHbIe y‘IC6HLIC 3aHATHA M0 JUCHUIIIMHE HAa TPAKTUYCCKUX ,
naﬁopaTopHHx 3aHATUAX.




