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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
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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
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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 | Ou3HKO-XMMHYECKHE CBOMCTBA BOJIBI

2.1.3 XuMus ToOIIMBa

2.1.4 |IlepconanpHas 3pPeKTHBHOCTH

2.1.5 | Xumus
2.2 Jucuuniannbl (MOIY/IH) U MPAKTHKH, VIS KOTOPBIX 0CBOEHHE JAHHON AUCUHMIJIMHBI (MOIYJIs1) HEOOX0UMO KaK
npeaniecTByIee:

2.2.1 | BropuyHble 3HEPrOpPeCypPCH MPOMBIIUICHHBIX MPEANPUITHI

222 BBICOKOTGMHepaTypHLIG TCIUIOTEXHOJOTUYCCKHUE MMPOLUECCHI 1 YCTAHOBKHU

2.2.3 |KoHcTpyKUMHU U TeIIoBast paboTa MPOMBIIIIEHHBIX Meuei

2.2.4 |KoTenbHble yCTAHOBKU U IAPOTEHEPATOPHI

2.2.5 |TemnomaccooOMeHHOE 000pYIOBAaHHE TPEAIPUATHI

2.2.6 | TexHOMOrWYeCKHE 3HEPTOHOCUTENHU NPEATPUATHH

2.2.7 | DxoHOMHKA

2.2.8 | OHeproayauT Ha IPOMBIIICHHBIX IPEANPHUATUAX U B KOMMYHAJIbHOM XO35ICTBE

2.2.9 | be3onacHOCTh KHU3HEACATEILHOCTH

2.2.10 |HayuHo-uccienoBarensckas padora

2.2.11 |IloaroToBKa K mpoIeIype 3alIUTHI U 3aIUTa BEITYCKHON KBATH()UKAIMOHHOMN padoTHI

2.2.12 | IlpenaumioMHast IpaKTHUKa

2.2.13 | TeruioBble 2NEKTPUUYECKHE CTAHIIUH

2.2.14 | TemnosHepreTUYECKHE CUCTEMBI TPOMBIIIIICHHBIX TPEINPUATHN

3. PE3YJIbTATBI OBYYEHMS IO JUCIIUITIJIMHE, COOTHECEHHBIE C ®OPMUPYEMbIMH
KOMIIETEHIIUSAMH

YK-5: npakruka

3HarTb:

YK-5-31 TexHOJOTHH TEIUIOTEHEPAIMH 33 CUET AIEKTPUIECKOM SHEPTriH, BEIOOP U pacueT 3JIeKTpoHarpeBaresnei

ITK-3: npou3BOACTBEHHO-TeXHOI0THYeCKasl (B 00/1aCTH TeIVIOIHEPIreTUKH U TeNJI0OTeXHUKH)

3HaTh:

TIK-3-31 ycrpoiicTBa [Uisl CKUTAHUs! Pa3InYHbIX BUIOB TOTLTUBA

OIIK-4: npakTHyeckasi npogeccuoHAJbLHAs MOATOTOBKA (CMOCO0EH YYUTHIBATH CBOIICTBA KOHCTPYKIIMOHHBIX MAaTEPHAJIOB B
TCIVIOTEXHHYECCKHUX pacyeTax ¢ y4€eToM JTUHAMHUYECCKHUX U TENJIOBbIX Harpy30K)

3HaTh:

OIIK-4-31 TeXHOJIOTHH TEIUIOTCHEPALUH 3a CUET MEKTPUUCCKON SHEPTUH, BRIOOP M pacyeT 3JIeKTpOHArpeBaTeneii

YK-5: npakTuka

YMmerb:

YK-5-Y1 npuMeHATs METOAUKH pacdeTa TOPEHHUs TOIINBA U BBIOOPA TOMIMBOCKUTAIOMINX YCTPOICTB U UX PEKUMHBIX ITAPAMETPOB

K-3: MNPOU3BOACTBEHHO-TEXHOJIOINYECKast (B odaacTn TEIJVIOOHEPIeTUKHU U Tel'[J'IOTeXHPIKI/l)

Ymerb:

I1K-3-Y1 npuMeHATh NpaBuiia FOPEI0YHbIX UCIBITAHUHN B IEPUO]] POIKUTa IIEUeH U MTyCKa KOTIOB




OIIK-4: npakTHyeckas npogeccnoHalbHas MOAT0TOBKA (CII0CO0EH YYUTHIBATh CBOICTBA KOHCTPYKIIMOHHBIX MaTepHaJiOB B
TemJIOTeXHHYeCKUX pacyeTax ¢ y4eTOM JHHAMUYCCKHX H TEIJIOBbIX HATPY30K)

YMmerb:

OIIK-4-Y1 paccuuThIBaTh TEIUIOBBIEC U MAaTEPHATIBHBIC OaIaHCH TOPEHHS PA3IMIHBIX BUIOB TOIUIHBA

YK-5: npakruka

Baanernb:

VYK-5-B1 HaBbIkamMu o100pa YCTPONCTB KOTIOB U TOIUIMBOCIKUTAIOIINX YCTPOMCTB, BIUAIONINX HA TEXHUKO3KOHOMUIECKUE
MOKAa3aTeNy TEXHOJIOTHIECKOTO IMpoliecca.

ITIK-3: npou3BOACTBEHHO-TeXHOI0THYeCKasl (B 00/1aCTH TeIVIOIHEPIreTUKH M TeNJIOTeXHUKH)

Baagern:

IIK-3-B1 HaBbikaMu pacuéTa ropeHus pa3IMYHbIX BUAOB TOILUIUB

OIIK-4: npakTHYecKkas npogeccHoHAIbHAs MOATOTOBKA (CMOCO0EH YYHTHIBATH CBOHCTBA KOHCTPYKIIMOHHBIX MATEPUAJIOB B
TeMIOTEXHUYECKUX Pacyerax ¢ y4eTOM JTHHAMUYECKHX U TEMJIOBBIX HATPY30K)

Baaaernb:

OIIK-4-B1 HaBbIKamMu OAOOpa COOTBETCTBYIOIIETO CKUTATEIFHOTO YCTPONCTBA B MeYax, KOTIAaX U YCTPOUCTBAX MPOMBIIIICHHON
TETUIO3HEPTETUKH

4. CTPYKTYPA U COJAEPKAHUE

Kon HaumenoBanmue pasnenoB u | Cemecrp | HacoB | @opmupyemsble | Jluteparypa | Ilpumeyanue KM BeimoJsn
3aHATUA TeM /BUA 3aHATHA/ / Kype HHAUKATOPbI M JJIL. sieMble
KOMIICTCHIUH pecypcsl padoThI
Pa3gen 1. OcHoBHBIC
TIOHSATHS U ONpe/IesIeHusl.
Kaaccnpuxanus
1.1 Knaccugukanus 1 o0CHOBHBIE 3 4 OIIK-4-31 TIK- | JI1.1JI1.2 KM1 P1
XapaKTEPUCTHKH. 3-31 YK-5-31 JI1.3J12.1
XapakrepucTuka JI2.2J12.3
IIPOMBIIIICHHOTO TOILIUBA. J12.4J12.5
I'openue Tormnmea, ero 2132
0COOCHHOCTH M OCHOBBI
pacuera. duznueckue u
XMUMUYECKUE OCHOBBI TEOPUU
ropenus TomuBa. OCHOBHbIE
3aKOHOMEPHOCTH U
0COOEHHOCTH TOPEHHUS
ra3o00pa3Horo, >KUAKOT0 U
TBepAoro TorumBa. /JIex/
1.2 OCHOBBI METOJIUKH pacueTa 3 4 OIIK-4-Y1 IIK JI1.1 J11.2 KM1 Pl

ropeHust ToIuMBa. Busl -3-V1 YK-5-V1 JI1.3J12.1
croco6oB J2.2J12.3
tertorenepanuu. /TIp/ J12.4 J12.5

2102

1.3 Ormpenienenue BIaxHOCTH 3 2 OIIK-4-B1 TIK- | JI1.1 JI1.2 I'pynnossie
toruuBa /J1a6/ 3-B1 YK-5-B1 JI1.3J12.1 3aHITHS
J2.2J12.3
2.4
JI2.5713.1
2122




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
Baxwueiimme 3-31 TIK-3-VY1 2.4
TEIJIOTEXHUYECKUE TIK-3-B1 YK-5 JI2.5J13.1
XapaKTePUCTUKH -31 YK-5-V1 2132
OPraHUYECKOIO TOIINBA. VK-5-B1
Cocras Tomusa. ['oproune u
GaJtacTHBIE COCTABIISIONINE
TorutnBa. TeMrepaTypHbIe
XapaKTEPUCTUKH 30TBL.
TeruioTa cropaHus TOILJIMBA.
MarepuaibHbIi OanaHc
mporiecca roOpeHus
ra3000pa3HOro TOILIMBA.
MarepuaibHbie OaaHChI
MIPOIIECCOB TOPESHUS JKUIKOTO
u
TBEPJIOTO TOTLJIMB.
Brimonnenue nomamnen
(KOHTpOIBHOIT) paboTsl /Cp/
Pazpen 2.
TonauBoc:KUTraOIMe
yCcTpolicTBa
2.1 TonnmuBockuraromnme 4 OIIK-4-31 TIK- JIT.1 JI1.2 KM1 P1
YCTpOICTBa, UX 3-31 YK-5-31 JI1.3J12.1
KIaccuuKaIms. J12.2 J12.3
DKOJIOTUYECKHUE aCTICKThI JI12.4 J12.5
C)KWTaHUS TOTUIMBA. 21032
TonnuBocKUraromnue
ycrpoiictBa. Temorenepanus
IIPU COKUTAHUU PA3TUUHBIX
BUIOB TOTUIHBA. /JIek/
2.2 Bups cioco6oB 4 OIK-4-Y1IIK | JI1.1J11.2 KMI1 P1
TEIUIOTeHepaLuu. DKOJIOTHYecC -3-V1 YK-5-V1 JI1.3J12.1
KHE aCTeKThl COKMUTaHHsI JI2.2J12.3
Pa3ITUYHBIX BUIOB TOTUIMBA. J12.4 J12.5
ToxcuuHble BellecTBa B 2122
JIBIMOBBIX T'a3aX U MEpHI
3aIUTHl BHEIIHEH
cpenst. /TIp/
2.3 Omnpenenenue 30IbHOCTH 2 OIIK-4-B1 IIK- | JI1.1 JI1.2 I'pynnossie
TorutnBa /J1ab/ 3-B1 YK-5-Bl JI1.3J12.1 3aHATHUS
J12.2J12.3
2.4
JI2.5713.1

31032




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
TEMIOTEXHUIECKUX
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 KM1 P1
JI1.3J12.1
JI2.2J12.3
2.4
JI2.5J13.1
31032

5. ®OHJ OIIEHOYHbBIX MATEPHUAJIOB

5.1. KonTpoJibHbIe MeponpusTHs (KOHTPOJIbHANA PadoTa, TeCT, KOJJIOKBUYM, FK3aMeH U T.II), BONMPOCHI JJIsI

CaMOCTOSITeILHON MOATOTOBKH

Kon
KM

KontponrsHoe
MEpOIpUsATHE

[IpoBepsiembie
HUHIUKATOPBI
KOMITETEHIIUH

BOHpOCBI JUJIA IOATOTOBKH




KM1

DK3aMeH

OIIK-4-31;I1K-3-
31;YK-5-31

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.)

Kox Haspamue IIpoBepsiemsbie
pabots! paboTs! HHJMKATOPLI CopnepxaHue paboThl
KOMITeTEHINI1
P1 PacuerHo- OIIK-4-Y1;0I1K-4- | Tembl KOHTPOJIBHON pabOTHI
rpaduaeckoe BL;IIK-3-Y I;IIK-3-
3aJaHue B1;VK-5-Y1;VK-5- | 1) Knaccuguxarust opraHIIecKoro TOIIHNBA.
B1 2) ToruuBHO-3HEpreTHYECKUil KoMIuiekc Poccun.
3) Oprannueckoe TOIUIMBO — OCHOBHOM UCTOYHHK SHEPTUH 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.

JIMCTaHIIMOHHO 3K3aMeH MOYKET MPOBOAMUTHCS B AIEKTPOHHOM Kypce. DK3aMeHallnOHHBIN TecT coaepkuT 30 3ananuii. Ha pemenue
otBoautcs 30 MuHyT. PaspelieHHble MONbITKH - OJTHA.




OO6pa3zen 3agaHuii 7151 9K3aMeHa, MPOBOAUMOTO JUCTAHIIMOHHO
1. JIns mosrydeHus TEMIOBOM IEKTPUUECKON SHEPIUU IPUMEHSIOT:
— TEXHOJIOTHYECKOE TOIUIHBO;

— SHEPrOTEXHOJIOTHYECKOE TOILIHNBO;

— JHepreTUYecKoe TOILIUBO;

— HET MPaBUIBHOTO OTBETA.

2. OCHOBHBIMH COCTABJISIOIINMHE TOTUIABA SBISIOTCS:

— BOJOPOJ U YTIIEPOT;

— YIIepos U cepa;

— BOJOPOI M KHCIOPOL;

— HEeT MPaBIILHOTO OTBETA.

3. B mporieccax ropeHus TOIINBA y4acTBYET:

— opraHuueckas u cyabdarHas;

— KOJT4eJ]aHHas U Cylb(aTHas;

— OpraHuueckasl ¥ KoJqdeJaHHas;

— OpraHyuecKas.

4. Camas HM3Kas TeMIIEpaTypa, Ipy KOTOPOH HAUMHAETCSI TOPEHUE-ITO:
— TeMIiepaTypa mpouecca;

— TeMIiepaTypa BOCIUIAMEHEHUS;

— TeMIepaTypa TOIUINBaA;

— HeT MPaBIILHOTO OTBETA.

5. OkucnuTeneM Ipy FOPEHUH OOBIMHO CITYXKHT:

— YTIIEKUCIBIH Tras3;

— KHCIIOpOJ;

— a3oT;

— BOAOPOI.

6. Kakoe ropenue HabOmonaeTcst Ipy CKUTaHUH XKUIKOTO TOILUINBA?
— TOMOTEHHOE;

— IreTeporeHHoe;

— CMEIIaHHOE;

— HeT MPaBIILHOTO OTBETA.

7. B ¢opcyHkax HU3KOTO HAaBIEHUS PACTIBIIUTENICM SBIISECTCS:

— KOMIIPECCOPHBIN BO3/yX;

— BEHTHJIATOPHBINA BO3IYX;

— aproH | a30T;

— HeT MPaBUIBHOTO OTBETA.

8. YerpolicTBa 11t CKMIaHHs ra3000pa3HOTo TOILTMBA Ha3bIBACTCSL:
— TOpENKaMH;

— ¢opcyrkamuy;

— pa3OpbI3TUBATEISIMH;

— HET NPaBUIBHOTO OTBETA.

9. l'openku ¢ nmpeaBapUTENbHBIM CMEIIEHUEM- 3TO TOPEINIKH:

— MHXXEKIMOHHBIE,;

— MJIaMEHHBIE;

— THHa «Tpyda B TpyOe»;

— HeT MPaBIILHOTO OTBETA.

10. I'TIII- aTO ropenka:

— MOJIOTPETOTrO Napa;

— IJTOCKast HOJOTpeTast;

— IJIOCKOIUIaMEHHas;

— HEeT MPaBUIBHOTO OTBETA.

OIIK-4-Y1

11. TemnepaTypa X0JIOAHOIO IOcana

— 10 200° C;

— 1o 300°C;

— 1o 400°C;

— 1o 100°C.

12. HopMainbHble HOMyCTHUMbIE OTKIIOHEHUS YaCTOThI B CUCTEME
—0,5I'm;

-0,2 I'm;

—0,4TI'm;

— 1T

13. TemoBbIe ANEKTPOCTAHIIMH XapaKTEPU3YIOTCS OOJIBIIMM Pa3HOOOpa3HeM H UX MOXKHO KIaCCH(QHUIUPOBATH IO PA3INIHBIM
IpU3HAKAM:

— 110 HA3HAYEHHIO U BUY OTIyCKaeMOil sHeprum;

— I10 BHY MCIIOJB3YEMOTO TOIIIHBA,;

— I10 THITY TEIUIOCHIIOBBIX YCTaHOBOK, HCIONB3yeMbIX Ha TOC rg mpeoOpa3oBaHus TEIII0-BOI SHEPIHH B MEXAHUUECKYIO SHEPTHIO
BpallleHHs1 pOTOPOB TypOOarperaros;




— TI0 TEXHOJOTHYECKO# cxeme maponpoBooB TOC.

14. TTo Ha3HAUEHUIO U BUIY OTITyCKaeMOM SHEPIHHU MEKTPOCTAHIMU Pa3AENAIOTCS Ha

— paifoHHBIE W TIPOMBIIIIICHHEIE.

— 2NIEKTPOCTAHITNH, pabOTAIOIIIEe Ha OPTaHUYECKOM TOILUINBE U SEPHOM TOPIOYEM;

— MapoTypOUHHBIE, Ta30TypOHHHBIE U TAPOTa30Bble AIEKTPOCTAHIINH;

— onounbie TOC u Ha TOC ¢ nonepeyHbIMU CBA3SIMH.

15. ITo BUYy UCHOIB3YyEMOIO TOILUINBA NEKTPOCTAHLIUY Pa3ACIIIOTCA Ha

— paliOHHBIE U IPOMBIIILICHHEIE;

— 2NEKTPOCTAHIMH, pabOTaIoOIe Ha OPraHUYECKOM TOIUIUBE U SJJEPHOM TOpIOUEM;

— MapoTypOMHHEIE, Ta30TypOMHHBIE U TTapOTa30BhIe JIEKTPOCTAHIIHN;

— 6mounsie TOC n Ha TOC ¢ monepeYHbIMU CBA3AMH.

16. ITo Texnonoruueckot cxeme naponposoaoB TOC pazpensiorcs Ha

— paliOHHBIE U IPOMBIIILICHHBIE;

— 9IIEKTPOCTAHITNH, pabOTaIOIIIe Ha OPTaHUIECKOM TOIUIUBE U SJICPHOM TOpPIOYEM;

— MapoTypOUHHBIE, Ta30TypOMHHBIC U TAPOTa30BbIe IEKTPOCTAHIIHIH;

— onounbie TOC u Ha TOC ¢ nonepeyHbIMU CBA3SIMU,

17. DnexTpocTaHINK OOIIETo IMOJIF30BaHM, KOTOPEIC OOCIY>KHBAIOT BCE BUABI HOTpeOuTENel palfoHa (IPOMBIIITICHHEIC
HpPeNIPHUATHS, TPAHCIIOPT, HACETICHHUE | T.JI.) - 3TO

— pailOHHBIE AIIEKTPOCTAHIUY;

— MPOMBILIUIEHHBIE IEKTPOCTAHIINY;

— MapoTypOMHHEBIE AEKTPOCTAHIINY;

— ra30TypOMHHBIE TEILUIOBBIE AMEKTPOCTAHITHH.

18. B cocraB I'TY 00b14YHO BXOIAT

— KaMepa CropaHus;

— ra3oBas TypOuHa,

— BO3JYIIHBII KOMIIpECCOop;

— TEII00OMEHHBIE alMnapaTthl Pa3IMYHOrO Ha3HAUCHUs (BO3LyX0O0XJIaJUTEIH, MacIOOXIaAUTEIIN CUCTEMbI CMa3KH, pEreHepaTHBHbIC
TEIII000MEHHHUKHN ) M BCIIOMOTaTeIbHBIE YCTPOUCTBA (MACIIOHACOCHI, SJIEMEHTHI BOAOCHAOKEHHS U IP.).

19. CocraB OpraHMYecKOro TOILIHBA!

— paznuuHbie MeTallIbl (Me)

— okcuaHbIe coenuHeHns yrirepona(COx) u Bogopona(HxO)

— TOPIOYHE IEMEHTHI, BHYTPEHHHU OayutacT M BHEITHUI Oasmact

OIIK-4-B1

20. KommiekcHbIH MaTepuanbHblil 6anaHc, 0XBaThIBAIOIIMN COBOKYIHOCTh B3aHM03aMEHSEMBIX TOTIMBHO-9HEPTETHUECKHUX
pecypcoB (TOP) — ato

— JHEepreTUYECKUe PECYPCHI;

— TOILIHBO;

— TOTUIMBHO-3HEPTETHIECKHH OaslaHc;

— TOTUIMBHO-3HEPTETHIECKUH KOMITIEKC.

21. CnoxHasi cucTeMa, BKJIIOYaIoIIasi COBOKYITHOCTh IIPOM3BOICTB, IPOLIECCOB, MaTEPUaNb-HBIX YCTPOMCTB MO HOObIYE TOIUIMBHO-
sHepreTuueckux pecypcos (TOP), ux npeobpa3zoBaHuIO, TPAHCIOPTHPOBKE, PACTIPEACICHHIO 1 IIOTPEOICHHIO KaK NepBUYHbIX TOP,
TaK ¥ IpeoOpa30BaHHBIX BHOB 3HEPTOHOCHUTEINEH - 3TO

— JHEepreTUYECKUe PECYPCHI;

— TOILIHUBO;

— TOTUIMBHO-3HEPTETHIECKHH OaslaHc;

— TOTUIMBHO-3HEPTETHIECKUH KOMILIEKC.

22. PacuéTHast eAMHMIIA TOIUINBA, UCIIOIb3yeMast IJIs COTIOCTaBICHUS TEMJIOBOH IIEHHOCTU Pa3IMYHBIX BHJOB TOILTUBHO-
SHEPreTHYECKUX PECYPCOB - ITO

— SHEPreTHYECKHE PECYPCHI;

— TOILIHBO;

— TOIUIMBHO-3HEPreTHYECKHUii OanaHc;

— YCIIOBHOE TOIUIHBO.

23. Terutosas anekrprueckas cramus (TIC) - ato

— KOMIUIEKC 000PYIOBaHUS M YCTPOICTB, MPEOOPpa3yIOINX SHEPTUIO TOIUIMBA B AJIEKTPUYE-CKYIO U (B 001IeM cilydae) TEIIOBYIO
SHEPIHIO;

— CaMOCTOATEIbHBIE AEKTPOCTAHIIMN OOIIETO MOJIH30BAaHMS, KOTOPBIE 00CTYKHUBAIOT BCe BU-IBI TOTpeOUTENeH paifoHa
(IpOMBIIIIEHHBIE IPEANPUATHS, TPAHCIIOPT, HAaCENeHHE U T.11.);

— JNIEKTPOCTAHIINH, 0OCITY>KHBAIOIIME TETUIOBOH M 3JIEKTPUYECKOH SHEepruel KOHKPETHbIC IPOU3BOACTBEHHBIEC TIPEATIPUSTHS MM UX
KOMIUIEKC;

— Pa3sHOBHIHOCTH TEIUIOBOH EKTPOCTAHINN, KOTOPAsi IPOM3BOANUT HE TOIB-KO MIEKTPOIHEPTHUIO, HO H SABJIACTCSA HCTOTHUKOM
TEMJIOBOH 3HEPTHH B LIEHTPAIU30BAHHBIX CUCTE-MaX TEIUIOCHA0XeHH (B BUJIE ITapa U ropsiueif BOAbl, B TOM YUCIE U LIS
00ecIeueHust TOPSTYEro BOAOCHA0KEHNS  OTOIUICHUS )KIIIBIX M IIPOMBIIIIIEHHBIX 0OBEKTOB).

24. PalioHHBIE IEKTPOCTAHIIUU - 3TO

— KOMIIIEKC 000pyIOBaHUS U YCTPOHUCTB, MpeoOpas3yroIUX SHEPTUIO TOIINBA B MIEKTPUYe-CKYIO U (B 00IIEM ClTydae) TeIIOBYIO
SHEPIHIO;

— CaMOCTOSTENBHBIE IEKTPOCTAHIINH OOIIIEro MOJIb30BaHMUs, KOTOPBIE 00CITY)KHBAIOT BCE BH-ABI HOTpeduTENei palioHa
(IpOMBINIIEHHBIE IPEINPHATHS, TPAHCIIOPT, HAaCEJIEHHE U T.11.);

— 2NIEKTPOCTAHINH, 0OCITYKHUBAIOIIIE TEIIOBOI U SIeKTPHUECKOH 3HEprueil KOHKPETHbIE POU3BOACTBEHHbIE IPEATIPHATHUS UIH UX




KOMILIEKC;

— Pa3HOBHIHOCTB TEIUIOBOH ANEKTPOCTAHIIMHN, KOTOPAs! IPOM3BOAUT TOJIBKO JEKTPOIHEPIHIO.

25. IIpoMBILUICHHBIE AJIEKTPOCTAHILIUH - 3TO

— KOMIIIEKC 000PyIOBaHUS U YCTPOMUCTB, MPeoOpas3yroIUX SHEPTUIO TOIINBA B MIEKTPUUE-CKYIO U (B 00IIeM CTydae) TeIIOBYIO
SHEPIHIO;

— CaMOCTOSATEIBHBIC AIEKTPOCTAHIIMU OOLIETO MMOJIB30BAaHMSI, KOTOPBIE 00CITYKHBAIOT BCe BUIBI IOTpeOuTENeil paiioHa
(IpOMBIIIIEHHBIE IPEANPHATHS, TPAHCTIOPT, HAaCEIeHHe U T.11.);

— 2JIEKTPOCTAHITNH, 0OCITYKHUBAIOIIIE TEIIOBOI U SIEKTPHUECKON 3HEprueil KOHKPETHBIC TPOU3BOACTBEHHbIEC IPEAIPHATHS WIN UX
KOMILIEKC;

— Pa3sHOBHIHOCTH TEIUIOBOH ANEKTPOCTAHIINHN, KOTOPAs TPOM3BOANT HE TOIB-KO EKTPOIHEPTHIO, HO U SABIIACTCSA HCTOYHUKOM
TEIJIOBOW 3HEPTHH B IEHTPAIN30BAHHBIX CHCTE-MaX TeIUIOCHAOXKEHH (B BUJIE [Tapa U ropsdeif BOAbI, B TOM YHCIIE U IS
obecredeHus ropsiuero BOAOCHa0KEeHUS U OTOIUICHHS KUJIBIX U POMBIIUIEHHBIX O0BEKTOB).

26. Termoanexrpouentpans (TOLL) — ato

— KOMITIEKC 000PyTOBaHUS U YCTPOHCTB, MPeoOpa3yroMINX SHEPTHIO TOIINBA B MIEKTPHIE-CKYIO U (B 00IIeM CITydae) TEIIOBYIO
SHEPIHIO;

— CaMOCTOSTEIBHBIC AEKTPOCTAHIMU OOLIETO MOJIH30BaHMsI, KOTOPBIE 00CITY)KHBAIOT BCE BU-IBI TOTPEOUTENCH paiioHa
(IpOMBIIITEHHBIE TIPEINPHATHS, TPAHCIIOPT, HAacEIeHHE U T.11.);

— 2JIEKTPOCTAHINH, 0OCITYy)KHBAIOIIIE TEIUIOBO U SIEKTPHUECKON 3HEpriei KOHKPETHBIC IPOU3BOACTBEHHBIC TIPSAIPHATHS WIIH UX
KOMILIEKC;

— Pa3sHOBHIHOCTH TEIUIOBOH IEKTPOCTAHIIMHN, KOTOPAs TPOM3BOANUT HE TOJB-KO AEKTPOIHEPTHIO, HO H SABISICTCS HCTOYHUKOM
TEIJIOBOW 3HEPTHH B IEHTPATN30BAHHBIX CH-CTEMaX TEIUIOCHA0XEHH (B BUJIE ITapa U ropsdeif BOAbI, B TOM YHCIIE U VIS
o0ecreueHus FOpS9ero BoJ0CHA0KEHNS U OTOIIICHHS KUJIBIX U IIPOMBIIIIEHHBIX 00BEKTOB).

27. IIponu3BOJCTBO SHEPIHU OOBIYHO MPOXOIUT HECKOIBKO CTAINIL:

— TIOJTy9eHNe U KOHIIEHTPALUS YHEPTETHUECCKUX pecypcoB (HapuMep, 100bI4da, mepepaboTka U 0OoTrameHue SIepHOTO TOIIIHBA);
— Iepeziada SHepreTHUECKUX PEecypcoB K IpeoOpasyomyM yCTaHOBKaM (Harpumep, goctaska yriast Ha TOC);

— npeoOpa3oBaHUe C MOMOLIBIO JIEKTPOCTAHLIN IEPBUYHOM SHEPTUH BO BTOPHUYHYIO (HAPUMED, XUMHUYCCKOU SHEPTHH
OPTaHWYECKOTO TOILIMBA B AJICKTPUYCCKYIO U TEIIOBYIO SHEP-THIO); IIepeiaya BTOPUYHON SHEPIHHU MOTPEOUTENSIM (HalpuMep, 110
JIMHUSM 3JIEKTPOTIepeiaun);

— BEpHBI OTBETHI BCE.

28. Ha 0ocHOBaHHMH TOILIMBHO-3HEPTETUYECKOTO OajlaHCa MPUHUMACTCS 3aKITI0YCHHE:

— 0 TIOCTaTOYHOCTH WJI HETOCTATOYHOCTH TOIUTMBHO-3HEPI€THUECKUX PECYPCOB;

— 0 BO3MOXKHOCTH CO3JIaHHS HOBBIX IIPOU3BOJICTB Ha TOH e TOILUTMBHO-IHEPTeTHIECKO 6a-3¢;

— 0 BO3MOYKHOCTH BBIBO3a TOILTMBHO-3HEPTETUYECKUX PECYPCOB MM HEOOXOAMMOCTH HX BBO3a;

— BEPHBI OTBETHI BCE.

29. INo arperaTHOMY COCTOSIHHIO TOIIIIMBO MOXET OBIThH pa3/IeNieHo Ha:

— ra3000pazHoe;

— KHUJIKOE;

— TBEPJIOE;

— BEPHBI OTBETHI BCE.

30. ITo npoUCX0XKISHUIO TOIUIMBO MOXKET OBITH pa3/ielieHo Ha:

— ©CTECTBEHHOE;

— HCKYCCTBEHHOE;

— HEHCIOJIb3yeMOE YETOBEKOM;

— Cpeiu 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.

IIpn moBeneHNM 3K3aMeHa B AUCTAHIIMOHHO B 3IEKTPOHHOM Kypce KPUTEPUSIMH OICHKH SBIISTFOTCS:

«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 BubnmnoTeka W3paTenbcTBO, TO, 371. anpec
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
OpeNebHO JOMYCTUMBIX
BBIOPOCOB: METOIMYECCKUEC
YKa3aHUs
6.2. Ilepeuenn pecypcoB HH(OPMALIMOHHO-TeIeKOMMYHUKANMOHHOM ceTu «UHTEepHeT»
31 |LMS MOODLE http://moodle-nf.misis.ru/
32 | Poccwuiickas HaydHas SIEeKTpOHHAS OUOIHOTEKA www.elibrary.ru
6.3 Ilepeuennb MPOrpaMMHOTO odecredeHust
I1.1 |Mathcad 14.0 University Classroom Perpetual
I1.2 | Microsoft Office 2010 Russian Academic OPEN 1 License No Level
6.4. IlepeueHb HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM U NMPOo(deccHoHATbHBIX 0a3 JaHHBIX
N.1 |https://new.fips.ru/ - ®eaepanbHBIl HHCTUTYT MPOMBIIIIEHHONW COOCTBEHHOCTH
N.2 |http://window.edu.ru - Uadopmaimonnas cucrema «EnnHoe OKHO JOCTYyIA K 00pa30BaTebHBIM pecypcamy»
7. MATEPUAJTIBHO-TEXHUYECKOE OBECIIEYEHUE
Ayn. | Haznauenue OcHareHue
224 VYuebnas mabopatopust (xommbroTepHbIH | KoMiuext yueOHoN Mebenu Ha 12 mecT s oOydaromuxcs,

KJIAcC)

12 cTauMoHAapHBIX KOMIIBIOTEPOB JJsl  CTYAEHTOB, 1
CTallMOHAPHBIH KOMIIBIOTEp Ul TIpernojaBarens (Bce C
BBIXOJIOM B WHTEPHET), IPOEKTOP, OKpPaH HACTCHHBIMH,
KOMMYTaTop, JOCKa ayIuTOpHas MenoBas, BeO Kamepa,
noctyn k OUOC VYuuepcurera MUCHUC wyepe3 nuuHbIN

kabmHer Ha twrarpopme LMS Canvas u Moodle,
nuneH3nonHsle  mporpamMmel - MS  Office, MS  Teams,
antusupyc Dr.Web.

8. METOJAUYECKHUE YKA3AHUSA 151 OBYYAIOIIIUXCSA

B nmpouecce u3yueHus AUCUUILTUHBI BHIACISIOT Ba BUAA CAMOCTOATEIBHOM PabOTHL: - ayJUTOPHAS; - BHEAYIUTOPHAs. AyJIUTOPHAs
CaMOCTOSITENIbHAS padoTa M0 TUCIUILUINHE BHIIOJIHSETCS Ha yIeOHBIX 3aHATHAX IO/ PYKOBOACTBOM IIpenojaBareis. BaeaynuropHas
camMocTosATeNbHas paboTa - manupyeMas yueOHas padota 00yJaronMcs, BRIIOTHsIEMas! BO BHEAYUTOPHOE BPEMSI 10 3a/IaHUIO0 U
HPU METOANYECKOM PYKOBOJICTBE IIPEMOAaBaTes, Ho 6e3 ero HemoCpeACTBEHHOTo yyacTus. CaMocTosATenbHas paboTa, He
HpeIyCMOTPEHHAS IPOrPaMMO YUeOHO! TUCIMILTMHBI, PACKPBIBAIONIEH U KOHKPETU3UPYIOLIEH ee colepxKaHue, OCYIIECTBIACTCS
06y‘IaIOIlII/IMC$I HWHHUIOHUATHUBHO, C LHCJIbIO pCAIM3allnN COOCTBEHHBIX y‘I€6HBIX 1 HAYYHBIX HTHTCPCCOB. I[J'IS[ Ooiee 3(1)(1)€KTI/IBHOFO
BBIIIOJIHEHUS CAMOCTOSITEIbHOM pa60TI>I 10 JUCHUIITIMHE MPETIOAaBaTCIIb PCKOMCHAYET UCTOYHUKU IJI pa60T1>1, XapaKTepusyeTr
HaunboJiee pallMOHANIbHYIO METOANKY CAMOCTOSTENILHON PaObOThI, IEMOHCTPUPYET paHee BHIIOIHEHHBIE 00yJaroIUMKCS PaOOTHI U T.
1. Bugpl 3ananuii 114 BHEayAUTOPHOM CaMOCTOSITENBHON PabOTHI, HX COZIEp)KaHUE U XapaKTep MOTYT UMETh BApUATUBHBIN U
nmuddepeHIpoBaHHEBIA XapaKTep, YIUTHBAaTh HHINBHIYaIbHBIE 0COOEHHOCTH oOydatomerocss. CaMoCTOsATEeNbHAs padoTa MOXKET
OCYIIECTBIATHCS MHIUBUIYATbHO WU B 3IEKTPOHHON HH(OpMaIMOHHO-00pa3oBaTensHoi cpene HUTY «MUCuC» (310C),.
KoHTpoub pe3ynbTaToB BHEAYIUTOPHOH CaMOCTOATEIBHOM PabOThI OCYIIECTBIISCTCS B IIPE/ieiaX BPEMEHH, OTBEACHHOTO Ha
00s13aTeNbHbBIE y‘IC6HBIe 3aHATHA IO JUCHUIITIMHC HA MTPAKTUYCCKUX , J'[a60paT0pHBIX 3aHATUAX.




