MUHUCTEPCTBO HAYKH 1 BBICILIET'O OBPA30OBAHVS POCCUMCKOMN ®EJIEPAIINN

®denepaabHOe rOCyIapcTBEHHOE AaBTOHOMHOE 00pa30BaTebHOE YUPeKIeHHe
BbICIIET0 00pPa3oBaHMUs
«HaumnoHaJIbHBINA Hccle10BaTeIbCKUI TexHooruvecknii ynuepeurer « MUCuC»
HoBorpouuxui ¢puaual

Paboyas nmporpamMmma JUCIUTUIMHBI (MOTYJIs)

AJIbTEPHATUBHASA JHEPreTUKA

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: 9K3aMeH 5
ayJUTOPHBIC 3aHATUSA 28
camocCTosATeNNbHas paboTa 143
4acoB Ha KOHTPOJIb 9

Pacnpeueﬂeﬂne YaCcoB JUCHUILIMHBI IO KypcaM

Kype 5

Bun 3anaruii vy | PO Hroro
Jlexuun 12 |12 |12 |12
JlabopaTtopHsie 4 4 4 4
IIpakTuueckue 12 (12 |12 |12
B ToMm uncie uHT. 4 4 4 4
Wroro ayn. 28 |28 |28 |28
KonrakrHas pabora 28 (28 |28 |28
Cam. pabota 143 | 143 | 143 | 143
Yacel Ha KOHTPOJIb 9 9 9 9
Uroro 180 | 180 | 180 | 180




IIporpammy cocraBui(u):
x.m.H., [Joyenm, Bywyee A.H.

Pabouas nmporpamma
AJlbTepHATHBHAS JHEPreTHKA

Pazpaborana B coorBerctBuu ¢ OC BO:

CaMOCTOSTENFHO yCTaHABIMBASMBI 00pa30BaTENbHBIN CTAHAAPT BHICIIETO 00pa3oBanus deneparbHOE TOCYIapCTBEHHOE
aBTOHOMHOE 00pa30BaTeNbHOE YUPEKACHUE BRICIIET0 00pazoBanus « HalmoHaIbHBIN HCCIeI0BaTENECKUI TEXHOIOTHYECKHIA
yausepcuter «MUCuCy» no nanpaenenuto moarotoBku 13.03.01 TertosHepreTrka v TeIUIOTEXHUKA (YPOBEHb OaKallaBpHaTa)
(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_18 Temmosuepreruka u remnorexuauka [IpIITO 3aou 2020.plx , yrBepxknerHoro 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 snexkrpo3anepreruxu u 3jekrporexHuku (HoBorponuxkuii ¢pusiman)

ITpoTtoxon ot 09.06.2022 r., Ne6

PykoBoguTens nonpasneneHus K.I.H., foueHT Maxupuna P.E.



1. HEJIX OCBOEHUA

1.1 | [lenp AUCIMIUTMHEL: ABIAETCA (OPMUPOBAHHE IEIOCTHOTO MPEACTABICHUS 00 aTbTepPHATUBHBIX HCTOYHUKAX SHEPTHHU, UX
MOTEHIUATBHBIX BO3MOXKHOCTSIX 110 Y9HEPro0OeCedeHHIO.

1.2 3anaq1/1 JUCHUTIUINHBI: U3YUCHUE BOIIPOCOB, CBA3AHHBIX C AJIbTCPHATUBHLIMU, BO300HOBIIIEMBIMH HCTOYHUKAMH OHEpruu,
NpUHOUIIAMHA (I)yHKL[I/IOHI/IpOBaHI/IH 1 MOCTPOCHUA HETPAAUIIMOHHBIX DOHEPI€TUYCCKUX YCTAHOBOK.

2. MECTO B CTPYKTYPE OBPA3OBATEJBbHOM NPOT'PAMMBI

biok OIT: b1.B.JIB.07

2.1 TpeboBanus k HpellBa]l)l/lTeJIbHOﬁ NOAroTOBKe 00y4arolerocs:

2.1.1 | BropuuHsie 3HEPTOpECypChl MPOMBIIUICHHBIX PEANPUATHN

2.1.2 BLICOKOTCMHCpaTypHLIC TCIUIOTEXHOJOTUYCCKHUE MMPOLECCHI U YCTAHOBKHU

2.1.3 | KoHCTpyKIMH U TeroBast paboTa MPOMBIIIIIICHHBIX Meuei

2.1.4 | KoTenbHbIE YCTAHOBKU U MTAPOTEHEPATOPHI

2.1.5 | KoTibl-yTUnu3aTopsl

2.1.6 | DnexrpocHabxeHue u 000pyLOBaHNE MPOMBILIUIEHHBIX TPEAPUATHI

2.1.7 | OHeproayauT Ha NPOMBIIUICHHBIX NPEANPUSITUAX U B KOMMYHAJIBHOM X034HCTBE

2.1.8 | ABTOMaTH3a1Ms TEMIOBBIX MPOIIECCOB

2.1.9 |McTOYHMKA B CUCTEMBI TEIUIOCHAOKEHUS

2.1.10 |MarepuanoBeneHrue U TEXHOIOIUS KOHCTPYKLIMOHHBIX MaTEPUAIOB

2.1.11 |Harserarenu u TEIJIOBBIE JBUTaTEIIN

2.1.12 | OcHOBHI TpaHC(HOPMAIIH TEIUIOTHI

2.1.13 | IIpoeKTHBIN OIXO/ B TEXHUKE

2.1.14 | HaueprarenbHas TeOMETPUS U UHXKEHEpHAs Tpaduka

2.1.15 | Dxosorus

2.2 Jucuuniannbl (MOIY/IHM) U MPAKTHKH, VIS KOTOPBIX 0CBOEHHE JAHHON AUCUMIJIMHBI (MOIYJIs1) HEOOX0IUMO KaK
NnpeanecTByIIee:

3. PE3YJIbTATHBI OBYYEHMUA 1O JUCHUAIIVIMHE, COOTHECEHHBIE C ®OPMUPYEMbIMH
KOMIIETEHIIUSAMHA

YK-6: npuHsATHe penIeHuii

3HaTb:

YK-6-31 006 0CHOBHBIX O6”beKTaX, ABJICHUAX, MTPOLCCCaX U METOJaX HAYIYHOI'O aHaJin3a B obmactu aJ'IBTCpHaTHBHOﬁ OHCPTCTHUKH

ITIK-1: n1poeKTHO-KOHCTPYKTOPCKAs (B 00JIACTH TENJIOIHEPIreTUKH M TeIVIOTEeXHUKH)

3HaTh:

[1K-1-31 ocHOBHBIE albTEPHATUBHBIC UCTOUHUKU PHEPTHHU, UX PHEPTeTHIECKHH TOTEHIIMA, IPUHIIUIBI U METOBI IPAKTHUECKOTO
UCIIONBb30BaHUs

YK-6: npunsitue pemeHuii

Ymernb:

VK-6-VY1 npoekTupoBaTh OCHOBHBIE HHKEHEPHBIE COOPY)KEHHE B COIHEUHOM U BETPOBOI SHEPreTUKE

IIK-1: 1poeKTHO-KOHCTPYKTOPCKAs (B 00JI1aCTH TEIJIOIHEPIeTUKH U TeIVIOTEXHUKH)

YMeTh:

ITK-1-Y1 onpenenste ONTHMANBHBIE PEKUMBI SHEPIrOOOBEKTOB IIPH pab0TE Ha aBTOHOMHOTO M 00BEINHEHHOTO MOTPEOUTEIIS;
PaCcCUUTHIBATH TEIIOBBIE CXEMBI OOBEKTOB aTbTEPHATHBHON SHEPTUU

YK-6: npunsTHe pemieHni

Baagern:

YK-6-B1 mpobnematukoit NpUMEHEHUS HETPAJUIUOHHBIX H BO30OHOBISIEMBIX HCTOUHUKOB SHEPTUU

ITK-1: npoeKTHO-KOHCTPYKTOPCKAas (B 00J1ACTH TENJI0IHEPTeTHKY U TeIVIOTEXHUKH)

Baanernb:

I1K-1-B1 TeopernueckumMyu OCHOBaMH SHEPIeTUKU




4. CTPYKTYPA U COAEPKAHHUE

Kon HaunmenoBanue pasnesioB u | Cemectp | YacoB | ®opmupyemsie | Jluteparypa | Ilpumeuanue KM Bpinoan
3aHATHSA TeM /BUJ 3aHATUS/ / Kypce HHIUKATOPBI H JJI. sieMble
KOMIeTeHI Ui pecypcsl padoTsl
Pasnea 1. Beenenue B
HETPAAMLHOHHYIO
JHEPreTHKY

1.1 MecTo anbTepHaTUBHOM 5 2 ITK-1-31 JIT.1JI1.2
SHEpPreTUKU B JI1.3J11.4
YIOBIETBOPEHUU J1.5
SHEPreTHYECKUX JI1.6J12.1
moTpeOHOCTEN YemoBeKa.

ATNbTepHATUBHBIE HCTOYHUKH
sHepruu. HerpaguunoHHbIE
SHEPreTUYECKue

ycTaHOBKH. /JIex/

1.2 [ToTpebnenue TOMIMBHO- 5 30 TIK-1-31 TIK-1- | JI1.1 JI1.2
SHEPreTUYECKUX PECYPCOB B V1IIK-1-Bl JI1.3 J11.4
MHUpe.DKOJIOTUYECKHE JI.5
aCMEKThI UCIIOJIb30BaHUSI. JI1.6J12.1
Croco0sI mpeoOpazoBaHUsL
albTEePHATUBHBIX
WCTOYHHKOB 3HEPTHHU B
MEXaHHUYECKYIO, TETJIOBYIO U
ANEKTPUIECKYIO
snepruro. /Cp/

Pazgen 2.
I'maposneprernka

2.1 l'unposnepropecypcsl. 5 2 IK-1-31 YK-6- | JI1.1JI1.2
OCHOBHBIE COOPY>KEHHSI 31 YK-6-B1 JI1.3 J11.4
I'SC.PerynupoBanue JI1.5 JI1.6
PEUHOTO CTOKA. JI1.7J12.1
Bonoxparumuma I'9C. /Jlex/

2.2 N3yuenue cxem 5 4 [K-1-Y1 IIK-1 JIL.1J11.2
THAPOTYPOMHHBIX YCTAHOBOK. -B1 YK-6-V1 JI1.3J11.4
[MoTenuman manoit YVK-6-B1 JI1.5 JI1.6
THIPOIHEPTETUKH, METOIBI JI1.7J12.1
ero pacyera. TeXHU4YeCKHE U
9KOHOMMYECKHE
rugposHepropecypcest. /Tlp/

2.3 OCHOBHBIC TTOHSATHS 5 30 TIK-1-31 TIK-1- JI1.1 JI1.2
TUAPOJIOTUH. MOIIHOCTD U V1 IIK-1-B1 JI1.3J11.4
SHEprust BOJHOTO MOTOKA. JI1.5J11.6
OO01e TOHATHS O JIT.7J12.1

TUAPOTYPOUHAX, UX BHIAX U
napamerpax.CocTaB u
KOMITOHOBKA OCHOBHBIX
coopyxennii ['DC.
PycoBble, MPUILIOTUHHBIC U
nepuanonHsie ['DC.
DHeprust MOPCKUX TPHIHBOB
U IPYTUE BUJIbI DHEPTCTUKH.
BonHOBast sHEpreTHKA.
BoJIHOBBIE 3IIEKTPOCTAHIINH,
HX SHCPTETUUCCKHE
XapaKTePUCTHKH,
0COOEHHOCTH

pexuMoB paboTsl. /Cp/

Pa3gen 3. AnbTepHAaTHBHbBIE
TEXHOJIOTHH B JHepreTHKe




3.1 BerposHepreruueckue MK-1-31 TIK-1- | JI1.1 J11.2
ycTaHOBKU. Twribt V1IIK-1-B1 JI1.3J11.4
BETPO3HEPIeTUUECKUX JI1.5 JI1.6
YCTaHOBOK. JIT1.8J12.1
Berpooanexrpocranuuu.Mcmno J2.2J12.3
np3oBaHue SHeprun CoHIA.

Tunsl coTHEYHBIX
KOJIJIEKTOPOB; MPUHLIATIBI MX
JICUCTBHS H METOJIbI
pacueroB. CelleKTUBHbIE
MOKPBITHSL.
AKKyMyJIHpPOBaHHUE TeIJIa.
CoJTHEYHBIE JIEKTPOCTAHITHH.
ConHeuHble
(oToanexTpuuecKue
npeoOpa3oBaTeiH.
TepmoanekTpuyeckue
npeobpaszoBarenu. [lousTre u
Kiaccupukanus OMOTOIUIHBA.
Vcronp3oBaHme OHOTOILUTNBA
JUTSL SHEPTETHIECKUX

ueneii. /JIex/

3.2 Pacuer uneansHOTO M VK-6-Y1 VK-6 JIT.1J11.2 P1
peasibHOTO BeTpsika. Pacuer -B1 JI1.3J11.4
COJTHEeYHOTO KoJutekropa /I1p/ JI1.5 J11.6

JI1.8J12.1
J12.2712.3

33 MopenupoBanue IIK-1-B1 YK-6 JIT.1JI1.2
BETPOYCTAaHOBKH B -31 VK-6-VY1 JI1.3J11.4
nporpamme MATLAB /J1a6/ JI1.5 JI1.6

JI1.8J12.1

J12.2J12.3




34

Teopus uneanbHOro
KPBLIbYATOI0 BETPOKOJIECA.
OO0TekaHue TIOCKOH
MTOBEPXHOCTH,
MEPIEHIUKYISIPHON
HanpaBJICHUIO BETPA.
Hampasnenus
WCII0JIb30BAHUS BETPOBOM
SHEPruu. ABTOHOMHAS U
CUCTEMHasI BETPOIHEPTreTHKA.
TeXHUKO-3KOHOMHUYECKHE
nokaszarenu paboThl
BETPO3HEPIeTUUECKUX
YCTaHOBOK B COCTaBE
sHeprocuctemsl. Kocmuuecku
e COC. ITapoTypOuHHbIE
COC. I'enmmocrartsl,
COJTHEYHbIE OaIllHU U
MaporeHepaTopsl.
Monynwsabie COC.
ConneuHoe
TEIUIOCHA0KEHHE.
ConHeuHble
TEIUIOAKKYMYIISTOPBI U
OTIPECHUTENFHBIE YCTAHOBKH.
TomnnauBHBIE JIEMEHTHI.
Hanpasnenus
WCTIOJIb30BaHUS
reoTepMalbHOI
SHepruu.POTOCUHTE3 KaK
€CTECTBEHHBIH aKKyMYJISTOP
conHeuHol 3Hepruu. Cocras
U CBOMCTBA 3KCKPEMEHTOB
KUBOTHBIX U ITHLL.
JpeBecrHa xak
SHEPTOHOCHTEIIb.
IMpousBoacTBO OHOMAacCHI
JUTSL SHEPTETUYECKUX LENIeH.
CHHTETHYeCKOe KHUIKOe
toruBo. CripheBast 6a3za s
Mpou3BoIcTBa 6uorasa. /Cp/

50

[K-1-31 IIK-1-
V1IIK-1-Bl
YK-6-31

JI1.1J11.2
JI1.3J11.4
JI1.5 J11.6
JI1.8712.1
J12.2J12.3

Pa3nen 4. Texnuko-
IKOHOMMYECKOe
000CHOBaHHUE
aJIbTEPHATHBHBIX
3JIEKTPOCTAHIMIA

4.1

CronmocTHas OLIEHKa
MPOU3BOACTBEHHBIX PECYPCOB
U TIEPCTIEKTHUBBI
aNbTEePHATUBHON

sHepreTuky. /Jlex/

TIK-1-31

JI1.1J11.2
JI1.3J11.4
J1.5
JI1.6J12.1
2.2

4.2

TeXHUKO-3KOHOMUYECKOE
o0b6ocHOBaHHE 0OBEKTOB
ANTBTEPHATHBHON
SHEPreTUKU Ha dTame
npoektupoBanus. TpeboBaHu
s 3HEProcOepeKeHUS IIPH
MPOEKTUPOBAHHUH, BHEIPECHUHT
U SKCIITyaTanuu 00BEKTOB
sHepreTuku. OCHOBHBIE
3aKOHOJIATENbHO-
HOPMAaTHBHBIC TOKyMEHTHI
P® no anpTepHaTUBHON
sHepreTuke. MupoBoil OnbIT
B 00J1aCTH aNbTepHATHBHOM
saepreruku. /Cp/

33

YK-6-¥Y1 YK-6
-B1

JI1.1J11.2
JI1.3J12.1
J12.2J12.3




43 ITogroroBka k 5 TIK-1-31 IIK-1- JI1.1 J11.2
9K3aMeHy /DK3aMeH/ V1 IIK-1-B1 JI1.3 J11.4
VK-6-31 YK-6- JI1.5JI1.6
V1 VK-6-B1 JI1.7
JI1.8J12.1
JI2.2 J12.3
5. ®OHJI OIEHOYHbBIX MATEPHUAJIOB
5.1. KoutposabHble MeponpusiTis (KOHTPOJIbHAasA padoTa, TecT, KOJUIOKBUYM, 3K3aMeH M T.IT), BONPOCHI AJs
CaMOCTOSITEJILHOI MOATOTOBKH
Kon Kontpobnoe I_I{I};{Olzlef;eowile Bormnpocks! jy1s1 ToAroTOBKH
KM MEPOIIPUATHE A p P A A

KOMIIETEHIIAHN




KM1

CaMocTosiTenbHas
[IOATOTOBKA K cjaue
JK3aMeHa

IK-1-31;1IK-1-
BL;IIK-1-V1;YK-6-
31

1) Bropuunsle sneprerudeckue pecypesl (BOP). Mx Buas! u kpaTkas
XapaKTepUCTHKA.

2) DKOHOMWUS PHEPTUH NpH yrumu3anuu BOP.

3) [IpuHIMIIIaTEHEIE BO3MOXKHOCTH UCIIOJIB30BAHHS BTOPUIHBIX
SHEPropecypcoB.

4) Merop! HCTIOIB30BaHUE TEIUIOBBIX BOP.

5) PerenepaTuBHOE M BHEIITHEE HCITOJIB30BaHUE TETUIOTH BOP.

6) TernoBsie Hacochl. VX Ha3HauUSHNE W TPUHIMI ACHCTBHSL.
Koaddumuent tpanchopmanuu.

7) UcTOYHUKN HU3KOTIOTEHIMATIBHOM TeroThl. O0IacTH IPUMEHEHMS.
Hcnonp3oBanne HU3KOMOTEHIIMANBEHOTO TEIIa C

MOMOIIIBIO TETJIOBBIX HACOCOB.

8) ConHeyHas SHEprHs Kak UCXOHasi COCTaBIISIIOLIAst JIOObIX
SHEPrOMCTOYHHUKOB (KpOME SAEPHBIX).

9) ConHeuHas OCTOSTHHAS, OaaHC JTyIHCTON SHEPIUU HA TOBEPXHOCTU
3emiu.

10) Pacmipenenenne HHTEHCHBHOCTH COTHEYHOM SHEPTHH 110 TUIAaHETe U
pernonam P®, cTabUIBHOCTH COTHEYHOTO

W3TYYEHHS.

11) MupoOBOIi OIIBIT COJTHEYHOMN SHEPTETHKH.

12) be3mammHHAbIE TPeoOpa3oBaTENH COTHETHON SHEPTHH.

13) Xumuuecku 9UCThI KpeMHHN — 0a30BbINH MaTepHai s
COJIHEYHBIX SHEPIeTUYECKUX YCTAHOBOK.

14) ®orosnekTpruecKre Mpeodpa3oBaTeiH, COTHETHbBIC OaTapeu.

15) TepmoanekTpudeckue mpeodpa3oBaTeny.

16) Kocmuueckue COC.

17) Mapotypounnsie CIC.

18) I'ennocTaTel, COMHEYHBIE OANTHA U TaPOTeHEPATOPEI.

19) Monynersie COC.

20) ConHevHOE TEII0CHAOKECHHUE.

21) ConHeYHBIE TEIIIOAKKYMYJIATOPHI H OIIPECHUTEIBHBIE YCTAHOBKH.
TOIUTHBHEIE 27IEMEHTHI.

22) Pecypchl BeTpoBO# dHEpruu B peruoHax P®.

23) MUpOBOIi OIIBIT BETPOIHEPTETUKH.

24) Korctpyknuu Berpoasurarenei 1 BOC, 3aBHCHMOCTS MOIITHOCTH
BOC ot ckopocTu BeTpa u AuaMeTpa BeTpoKoeca.

25) Ipubpexusie (Mopckue) BOC.

26) Pexxumer pabots BOC. Pabora BOC Ha sHEprocuctemy.

27) IlepcrieKTHUBHI pa3BUTHS BeTpOIHEpreTHKH B Poccum.

28) Harpysku Ha IpUPOAHYIO Cpely OT BETPOIHEPTETHUECKUX
YCTaHOBOK.

29) Boanble 1 TuApPO3HEPTeTHIECKHE pecypcsl POD.

30) PasBurue ruaposnepreruku Poccun.

31) 'mapoTexHUYEeCKUEe COOPYKEHHUs, OETOHHBIE U TPYHTOBBIC
TUTOTHHEIL.

32) Tunst I'DC u rugpotypOuH.

33) 'uapoakKyMyaupyIOIiye YCTAaHOBKH, 0OpaTHUMBbIe THAPOArperaTsl.
34) Mansie ['9C, nepcrnieKTHBbBI AATBHEHIIIEr0 OCBOCHUS
runpopecypcos PO.

35) Ponp ruapaBIMYecKUX U THAPOAKKYMYIUPYOIIUX IEKTPOCTaHIIIH
B DHEprocucTeMax.

36) Ionsrre n knaccudukanys OHOTOIUIHBA.

37) ®oTocuHTE3 KaK €CTECTBEHHBIH aKKyMYIATOP COTHEYHON SHEPTHH.
38) CocTaB 1 CBOWCTBA IKCKPEMEHTOB KUBOTHBIX U MTHILI.

39) TonnuBHas APEBECUHA, TIOJIEBbIE KYIbTYPbI, OTXO.bI
neconepepadaTHIBAIONICH U IEIUTIOJI03HOOYMaKHO
MPOMBIIIICHHOCTH KaK YHEPTOHOCHUTEIH.

40) I[Tpon3BOACTBOOMOMACCHI JJIsl SHEPTETHYCCKHUX LICIICH.

41) CuHTETHYECKOE KUIKOE TOTUIHBO.

42) Beixon 6muorasa U3 celnbCKOX03SHCTBEHHBIX OTXOIO0B.

43) CeipbeBas 6aza ajst Ipou3BOACTBA OMorasa.

44) Vcnionb3oBaHue OMOTOTUIMBA [T SHEPTETUICSCKUX TEIICH.

5.2. Ilepeuenn paGoT, BHINOJIHSE

MBbIX 110 TUCHHHIIMHE (

KypcoBasi pa6ora, Kypcosoii npoexr, PI'P, Pedepar, JIP, IIP u 1.11.)

Kon
paboTHI

HazBanue
paboTsI

ITpoBepsiemble
UHIUKATOPBI

Conep:xaHue pabOTHI

KOMIIETECHIIUHN




P1 KonTtpoibHas IK-1-Y1;VK-6- 3agaHue Ha KOHTPOJIBbHYIO pabOTy BBIAACTCS 110 BapUAHTAM.
paboTa Ha TeMy Y1;YK-6-31;YK-6- | Texymuii koHTpoIb 3a BbinosiHeHHeM PI'P ocymectBisercs
"Pacuer o0bekTa Bl IperoiaBaTeNieM IyTeM MIPOBEPKH Pa3AeloB B COOTBETCTBHH C TUITAHOM
aNbTepPHATUBHON BBIIIOJTHEHHSI.
SHEPreTuKu"

5.3. OueHovHbIe MaTepuaJibl, HCIOJb3yEeMbI€ VISl IK3aMEHA (onnca}me 6I/I.]19TOB, TECTOB U T.Il.)

DK3aMCHAIMOHHBII OUJIET M0 JUCHHUIUIMHE BKIIOYACT B ce0s IBa TCOPETHUYECKUX BOMPOCHI U 33a1a4y M0 TeMaM, H3JI0KECHHBIM B 4
pasnene nanHoi PITJ]. Bunmetsl XpaHaTcs Ha KaQeape v yTBEPKICHBI e¢ 3aBEIYIOIINM.

IIpuMepsl BOIPOCOB U 3aJaHUH KOMIIBIOTEPHOTO TECTUPOBAHUS

COBOKYIHOCTB NMEPCIEKTHUBHBIX CIIOCOO0B MOIYYEHUs, IEpEeady U UCTIONB30BaHHs SHEPTUH, KOTOPbIE PACIIPOCTPAHEHBI HE TaK
LIMPOKO, KaK TPAJULUOHHBIE, OJJHAKO MPEICTABIIAIOT MHTEPEC U3-3a BBITOJHOCTH UX UCIIONb30BaHU U, KaK IIPABUII0, HU3KOM
pHUCKE IPUYMHEHUS BpPeJa OKpYyXKarollel cpeze

aNbTepHATHBHAS SHEPreTHKa

BETPOIHEPIeTHKA

O6HOTOILTHBO

COJIHEYHAsl SHEPreTUKa

THJpPOIHEPreTHKA

OTpacib SHEPreTHKH, CIEIHATU3UPYIOIIAsICS Ha IPeoOpPa30BaHNU KHHETHYECKOM SHEPTUH BO3MYIIHBIX MacC B atMoc(epe B
ANEKTPHYECKYI0, MCXaHUUECKYIO, TEIIOBYIO WU B JIIOOYIO IPYryio GopMy SHEpruu, ynoOHYO AJsl HCTIONB30BaHHS B HAPOIHOM
XO3SIUCTBE

BETPOIHEPIETHKA

aIbTePHATHBHAS SHEPrEeTHKA

OUOTOILIMBO

COJIHEYHAsl SHEPIreTHKa

THIPOIHEPreTHKA

TOIUTMBO M3 PACTUTEIHLHOTO WIIM JKUBOTHOTO CHIPBSI, U3 MPOIYKTOB )KU3HEICIATEIBHOCTH OPraHM3MOB HIIH OPraHHYECKUX
MPOMBIIUICHHBIX OTXO/IOB

OHMOTOILIMBO

BETPOIHEPIrETHKA

aIbTCPHATHBHAS SHEPTEeTHKA

COJIHEYHAsI YHEPIreTHUKA

THAPO3HEPreTHKA

Hamnpagienue anbTepHATUBHON SHEPTETHKH, OCHOBAHHOE Ha HEMOCPEICTBCHHOM HMCIIOIb30BAHNH COTHECYHOTO M3IYUCHUS IS
MOJYYCHUsI SHEPTUH B KAKOM-TH00 BHIC

COJIHEYHast SHEPreTHKa

OHOTOILINBO

BETPOIHEPIeTHKA

aIbTepPHATHBHAS SHEPreTHKA

THIPOIHEPreTHKA

HoBas TenneHLys B 3HEPreTUKE, CBSI3aHHAsS C IPOU3BOACTBOM TEILIOBOH U AIEKTPUUECKON SHEPIUU
pacrnpenenéHHOe IPOU3BOACTBO PHEPTUH

reoTepMalibHasi SHEPreTuKa

rpo30Bas PHEPreTUKa

YIpaBisieMbIi TEPMOSIIEPHBIN CUHTE3

BOJIOPOIHAs YHEPreTHKa

YcTpoicTBO 1S TpeoOpa3oBaHisd KHHETHYECKON SHEPTHH BETPOBOTO MOTOKA B MEXaHUYIECKYIO SHEPTUIO BPALICHUS POTOPA C
MOCJIEAYIOIINM €€ IPEoOPa30BaHUEM B AICKTPHUYCCKYIO SHEPIHIO

BETPOTeHEepaTop

BETPSHAS JIEKTPOCTAHITHS

Ha3eMHas BeTPSHAs AJICKTPOCTAHIINS

NpUOpeKHAs BETPsIHAS SIEKTPOCTAHIIHS

mrenb(hoBas BeTPSHAs 3IEKTPOCTAHIIUSL

Tun BeTpsHBIX ANMEKTPOCTAHINI, BETPOreHEPaTOPbl KOTOPHIX YCTAHABIIMBAIOTCS HA HEOOJIBIIIOM yIaJICHHH OT Oepera Mopsi Wi
OKeaHa

npuOpeXHast BeTPsHAS MEKTPOCTAHITHS

BETPOTEHEPATOP

BETPsiHas JJIEKTPOCTAHLUS

Ha3eMHas BETPsiHasl JIEKTPOCTAHIMS

menb(hoBas BeTpsHas 3IEKTPOCTaHIUSL




ITostHas SHEpPTHUS BETPOBOTO MOTOKA KAKOK-IMOO MECTHOCTH Ha OIMPEAETICHHON BBICOTE HaJl TOBEPXHOCTHIO 3eMIIH
BETPOBOH MOTEHIHAI

BaJIOBOI MTOTEHIIHA

TEXHUYECKUI MOTEHIAIT

3KOHOMHUYECKHI NOTEHIAT

BETPOBOM KajacTp

DHepreTUIeCcKUil SKBUBAJICHT BETPOBOTO MOTOKA KAKOW-THOO0 MECTHOCTH Ha OTPEIeNIEHHOM BHICOTE HAJl TOBEPXHOCTHIO 3€MITH
BaJIOBO ITOTEHITHAT

BETPOBOM MOTEHLIUAI

TEXHUYECKUI MOTEHIAIT

3KOHOMHUYECKHAI HOTEHIAT

BETPOBOM KagacTp

YacTp BaJOBOTO MOTEHIIMAA, KOTOPasi MOKET OBIThH MOJIE3HO MCIIOJIB30BaHA C MOMOMIBIO COBPEMEHHOTO BETPOIHEPTETHYECKOTO
000pyIOoBaHHS C yIeTOM TPeOOBaHUI COLMATLHOIKOJIOTMIECKOTO XapaKTepa

TEXHUYECKUH MOTEHIHAI

BETPOBOM MOTEHIHAI

BaJIOBOM MOTEHIINAII

SKOHOMHMYECKUN IOTEHLIHAI

BETPOBOM KafacTp

B 6a3y coBpeMeHHO#1 TpaAUIIMOHHOW SHEPTETUKU HE BXOJIUT:
TEIUTOBAsSI AIISKTPUIECKAsT CTAHITHS

TEepPMOSICpPHAs IEKTPOCTAHIINS

THPOAICKTPOCTAHIIHS

ATOMHas JIEKTPOCTAHIIHS

Kakoii THIl 21eKTpHUuecKoi CTaHIIMK OCHOBAH HA TEXHOJIOTHUH IIPeo0pa3oBaHNs KHHETUIECKON SHEPIHHU IBIKEHUS pabodero Tena B
MEXAHUUYECKYIO SHEPTHIO:

THIPORJIEKTPOCTAHIIHSA

TEIUIOBAsI MIEKTPUUECKAs] CTaHIUS

aTOMHasl MEeKTPOCTAHIHS

TepMOsAEPHAast HNEKTPOCTAHIIMS

Kakas 13 mepeqncieHHbIX CTpaH - Iuaep B chepe COTHEUHOMH SHePreTHKH?
CLIA

I'epmanus

Poccus

®panuus

B0300HOBIIsIEMYIO SHEPTHIO MTOTYYAIOT U3 IPHUPOAHBIX PECYPCOB - TAKUX KaK...
BriGepute Heckobko U3 4 BAPUAHTOB OTBETA:

BOJIHBI, IPUITUBBI

TPUPOTHEIH Ta3, Topdh

COJIHEYHBIH CBET, BETEP

yrojib, HeTh

HazoBute 0CHOBHOE MPEUMYIIIECTBO BO30OHOBISIEMBIX HCTOUHIKOB SHEPTHU.
BriGepute HeckoIbko U3 4 BAPUAHTOB OTBETA:

UCUYEPITaeMOCTh

TPYAHOLOCTYITHOCTE

HEHCUepIaeMOCTh

JKOJIOTUYECKAsl YUCTOTA

KonnuectBo snepruu uznydenust ConHua Bo BCEM AMaIia30He AJIUH BOJIH, [10Jy4aeMOU B €JUHUIYY BpEMEHU JUHUIHON

IUIOIIA KO, MePIIeHIUKYIIPHOMN COTHEUHBIM JTydaM, BHE 3eMHOI aTMOC(ephl Ha CpefHeM pacCcTOSHIM Mex Ty 3emnéil u ConHieM,
Ha3bIBaETCS:

MOIIHOCTBIO U3JIy4EHUS

COJIHEYHBIM H3JIy4€HUEM

KOCMHUECKUM U3TydeHHEM

COJTHEYHOM MOCTOSHHON

KonmuectBennoe 3Hauenne n3nydeHust CoHIa BO BCEM AMana3oHe AJMH BOJH, MOMyYaeMO B HMHUIYY BPEMEHHU eMHUIHOM
TUTOIIAIKOM, IEPIICHIUKYIISIPHOM COJTHEYHBIM JIy-4aM, BHE 3¢MHOM aTMoc()epbl Ha CPETHEM PACCTOSTHUU MEXKAY 3eMIEH 1
ComnHileM, paBHO:

1365 Bt/m2

1253 Bt/m2




1353 Bt/m2
365 Br/m2

IInockuil coHEUHBIN KOJUIEKTOP NIPEJHA3HAYCH:

JUISL HarpeBa XUIKOCTH WU ra3a 3a cueT dHepruu usnydeHus ComHua

JUISL IPSIMOTO TIPpeoOpa3oBaHust SHEPTUH u3aydeHust CONTHIA B JJIEKTPUUECKYIO SHEPTHIO

JUIs IpeoOpa3oBaHus YHEPTUH N3mydeHns CoJHIIAa B XUMHYIECKYIO SHEPTHI0 MUHEPATBHOTO TOTUIHBA
ONTUMHU3AIMU PaOOTHI TOIUTUBHAIX JJIEMEHTOB

Onrnaeckuii KO3)(HUIHESHT ITOJIE3HOTO NEHCTBUS INIOCKOTO COTHEYHOTO KOJIEKTOPa MOKA3bIBACT:

KakKasi 4aCTh COJTHEUHOU paJifalluy, JOCTHUTIIEH MOBEPXHOCTH OCTEKIIEHHS KOJUIEKTOPa, OKA3bIBACTCS MOTIIOMIEHHOH €ro
MOBEPXHOCTHIO U YUHTHIBACT IOTEPH YHEPTUH, CBSI3aHHBIC C OTPAYKCHUEM YacTH COJTHEYHOU pajnanu

Kakasi YaCTh COJHEYHOMN paJfalliy, TOCTHUIIICH IIOBEPXHOCTH OCTEKIICHHS KOJUICKTOPA, OKAa3bIBACTCS TIOTIIOICHHON €ro
MOBEPXHOCTHIO M HE YUUTHIBACT MIOTEPU SHEPTUH, CBI3aHHBIE C OTPAKEHUEM YACTH COTHEYHOH pajinaIiiu

Kakasi 4aCTh COJIHEUHOU paJHaliiy, JOCTHUTIIEH MOBEPXHOCTH KOJUIEKTOPA, OKa3bIBAETCS MPe0Opa3oBaHHOMN B SHEPTHIO TBHKEHHS
MOJIEKy pabouero Tena

KakKasi 9aCTh COJTHCUHOW pajiaIliy, JOCTHUTIICH MTOBEPXHOCTH KOJUIEKTOpA, HE MOXKET OBITh IPeoOpa30BaHa B SHEPTHIO IBHIKCHUS
MOJIEKYJ pabodvero Teia

ﬂJ’Iﬂ KaKo# menu MOBCPXHOCTHU COJTHECYHOT'O KOJUICKTOPA BBINNOJHAIOT BAKYYMHBIMU

JUT YCUIJIEHUA OTBOAA TCIIOTHI B OKPYKAIOIIYIO CpEAY 3a CYET TCIUIOMPOBOAHOCTH U KOHBEKIINN
JUTL YBEJIIMYCHU S OTpa)KaTeHLHOﬁ CIIOCOOHOCTH TMOBEPXHOCTHU KOJUIEKTOpA

JJIs1 CHUKCHUS IOTEPh TEIUIOTHI B OKPYKAKOIIYHO CpEAY 3a CUET TCIIJIONPOBOJHOCTH U KOHBCKIIUN
JUTS CHUPKEHUS TIOTIIONATEITBHOM CIIOCOOHOCTH MOBCPXHOCTH KOJIJICKTOPA

VcrouHnkamu reoTepMaibHOM SHEPrHy 1o Kiacchudukaun MexIyHapoaHOTO SHEPreTHYEeCKOTO areHTCTBa HE SBIISIOTCS:
MECTOPOXKICHHE CYXOT0 BOJSHOTO Hapa

MECTOPOXKECHHE BIaXKHOTO Tapa

TEMJIOTa FOps9ero aTMOC(hEpHOro Bo3ayxa

TEIIOTa CyXUX FOPHBIX OPOJ

ropsgasi TepMasibHast BOAa

3akoH COXpaHCHUS DHEPTUU 3aKIHOYACTCA B TOM, YTO...

OHEPIHs MOXKET MCpCaAaBaThbCA MEXKAY TCIaMU C IOMOIIBIO TCIVIOMMPOBOAHOCTH, KOHBEKIIUH HUJIW U3ITYYCHUS
CyMMapHas dSHEPTUA 3aMKHyTOﬁ CHUCTCMBI HE U3MEHSCTCA BO BDEMECHU

OHEPIrus - 3TO YINOPAAOYECHHOC ABUIKCHUC 3aPAKCHHBIX YaCTUIL

OH IPEACTABJIACT coboit CyMMYy KMHETUYECKOHN U MOTEHI[MAIbHON SHCPFI/Iﬁ CUCTEMBI

Uro Takoe TerioBas SHeprus?

9T0 (hopMa SHEPTuH, CBI3aHHAS C IBMYKEHHEM aTOMOB, MOJIEKYJ MJIH JPYIHX YacTHUI[ U3 KOTOPBIX COCTOUT TEJIO

9TO BHEPIHsl, COJAEPIKAIIAACS B ATOMHBIX SIApax U BblIENIsieMast IPU SIAEPHBIX pPeakLMix

3TO TUTOTETHYECKast (hopMa SHEPTUH, UMEIOIIasi OTPUIIATEBHOE JABICHUE H PABHOMEPHO 3aIOTHSIONIast BCE MPOCTPAHCTBO
BCEJICHHOM

9TO DHEPIHsl, 3aKITI0UEHHAs B 2JIEKTPOMarHUTHOM I10JIe

Pa3BuTre aTOMHOH SHEPTETUKHU CBSI3aHO C...

BO3MOKHOCTBIO OTydeHHsI Hanboiee AeIeBOi AeKTPOIHEPTUH
OTCYTCTBHEM BPEJHBIX OTXOJOB

OJIHOBPEMEHHBIM IOJIY4EHUEM OPYKEUHOTO IUTyTOHUS
OTPOMHBIMH 3allacaMM He0OXOIUMBIX PECYPCOB

Kakas u3 nepeuncnennbix ['OC sBnsercs kpynHeiimeit B Poccun?
Uraiimy

Casno-1lymenckas [DC

Yupkeiickas ['DC

Bbparckas I'OC

U3 nepedncieHHOro 0OCHOBHOTO 000pyoBaHus napoTypOouHHbIX TOLI nckirounTe inHee
TypOoarperaTst

mapoBasi TypOHHa

KOTJIOArperarsl

THIPOTYPOHHBI

Kakoii u3 nepeunciaeHHbIX HICTOYHUKOB 3HEPTUH HE OTHOCHTCS K BO30OHOBIISIEMOMY BUIY SHEPTUH?
THAPO3HEPTUS

SHEPTHUs MPUINBOB ¥ OTIMBOB

reoTepMalibHasl SHEPTH

SHEPrUs AM3EIBHOTO I'eHeparopa




FeOTepMam,Ha;[ OHEPIreTHUKA — 3TO...

MMPOU3BOACTBO JICKTPOOHEPINH, 4 TAKIKC TEIUIOBOM OHCPI'HH 3a CUéT TCIIOBOM OHCPTUH, coaepmameﬁcst B HCIpax 3€MJIN
HCTIOJIB30BAHNUE COJTHEUHOTO U3ITYUCHUS JUIS TOJTYYCHUS DHEPTUU B KaKoM-JI100 BHJIC

HarpeBaHue MMOBEPXHOCTH, MOTJIOIAIOIIEH COJIHEUHBIE JIY4YH U TTIOCITIEAYIOIIEC pacupeICIICHUE U UCTIOJIb30BAHNE TECIJIa
OTpaciib SHEPI'CTUKHU, CIICHHUAIIU3UPYIOIIAACA Ha UCITIOJIb30BaAHUHN KHHETHYECKOM OHCPIUH BO3AYIIHBIX MacC B aTMOC(l)epe

ConHevyHbIe HCTOYHUKH YHEPTUH MPeoOpas3yroT B SHEPIHIO. ..
TETUIO TUIAHETHI

3IIEKTPOMArHUTHOE U3IIydCHHUE COJHIA

JBIDKCHUE BO3IYITHBIX Macc

TEIUIOTY CrOpaHus BO30OHOBIIAEMOTO TOILINBA

Yro Takoe 6momacca?

SHEPrOHOCHTEIIU PACTUTEILHOTO MIPOUCXOXKICHHS, 00pa3yeMble B mporecce (OTOCHHTE3A.
I0JIE3HBIE UCKOIAEMBIE

HpI/IpOI[HBIe OTXOObI

3HepFOHOCI/ITeHI/I aHTpOHOI‘eHHOFO HpOI/ICXO)KI[eHI/IH, CO31aBacMhbIC B J'Ia60paT0pHI)IX yCHOBI/IHX

Kakas ctpana U3 npeayio)keHHOTO CIUCKA SBISETCS JIMACPOM I10 UCTIOIb30BAHUIO BETPOIHEPTETUKHU ?
Poccus

Kurai

I'epmanus

Snonus

AbTepHATUBHBIC HCTOYHUKH SHEPTUH UCIIONB3YIOTCS OTPAHUYCHO B CBSI3H C. ..
BBICOKOH c€0€CTOMMOCTBIO MOJIy4aeMOW SHEPTUN

TIOBBIIIEHHOH OMACHOCTBIO B DKCILTyaTaI[H

OTCYTCTBHEM COOTBETCTBYIOIINX TEXHUYECKUX PeIIeHHIA

3arpsi3HEHHAaM OKPY)KAIOIIeH Cpe/ibl

OHepruu BeTpa - ...... SHEPIUs BO3AYIIHBIX Macc B aTMochepe
KUHETUYECKast

NOTEHIMAJbHAs

TEIuI0Bast

MEXaHHCTUYECKas

MarHuTHas

5.4. MeToauka oueHKH OCBOEHUS JUCUUIIMHBI (Moayis, npakTuku. HUP)

Kpurepuu onieHuBaHUS OTBETa Ha SK3aMeHe

Or1eHKa «OTIIMYHOY BBICTABISIETCS, KOTAA 00yJaroMHiCs AEMOHCTPHPYET CHCTEMHBIE TEOPETHIECKUE 3HAHNUS, BIIaIeeT
TEPMHHOJIOTHEH, 1eflaeT apryMEHTHPOBAHHBIE BBIBOABI H 0000ICHNS, IPHBOAUT IIPUMEPHI, TOKa3bIBACT CBOOOTHOE BIIaCHHE
MOHOJIOTHYECKOH Pedbo U CHOCOOHOCTh OBICTPO PEarupoBaTh Ha YTOYHSIOIIUE BOIIPOCHI.

O1eHKa «XOPOII0» BBICTABIISACTCS, KOTAa 00yJaromuiicss JTeMOHCTPUPYET POYHBIC TEOPETHUECCKHE 3HAHUS, BIAJEET
TEPMHHOJIOTHEH, 1eflaeT apryMEHTHPOBAHHEBIE BEIBOBI H 0000IICHNS, IPHBOANT IIPUMEPHI, HO TIPH 3TOM JIeJIaeT HeCYIIECTBEHHEIC
OIIHOKH, KOTOPBIE OBICTPO UCIPABISIET CAMOCTOSTENBHO MIIH [IPU He3HAYUTENBHOM KOPPEKIIUH IIPEHOoAaBaTeNIeM.

OLeHKa «yJOBIETBOPUTEIBHOY» BBICTABIISICTCS, KOTAA 00ydaromuiicss HerlTyOOKHe TeOpeTHIeCKUe 3HaHMUs, IIPOSIBIISIET c1abo
chopMupoBaHHBIC HABBIKM aHAIM3a SBICHHI H IPOIECCOB, HEIOCTATOYHOE YMEHHUE JeTaTh apryMEHTHPOBAaHHbIC BHIBOIBI 1
MPUBOIMTE IPUMEPHI, OKA3bIBAECT HE JOCTATOYHO CBOOOAHOE BIIaJICHHE TEPMUHOIOTHEH, TOTHIHOCTBIO U ITOCTIEI0BATEIEHOCTHIO
U3JI0KEHNUS, JeNaeT OUIMOKH, KOTOPbIe MOXKET UCTIPABUTH TOJIBKO NP KOPPEKLUH MPEoaaBaTeeM.

O1ieHKa «HEYIOBIETBOPUTEIBHOY» BBICTABIIETCS, KOT/Ia 00yJaoMUiicsa JEMOHCTPUPYET HE3HAHHE TEOPETUUECKAX OCHOB MPEAMeETa,
HE yMeeT JelaTh apryMEHTHPOBAaHHbBIE BEIBOBI U IPUBOAUTE IIPUMEPDI, HE BIIAJCET TEPMUHOJIOTUEH, IPOSIBIAET OTCYTCTBUE
JIOTUYHOCTH U MOCIEA0BATENbHOCTHIO U3JI0KEHUS, AENAeT OMIMOKH, KOTOPbIe He MOXKET UCIIPABUTh AaXe NP KOPPEKIIUH
IpernojaBaTeneM.

ITpoxoxxaeHre KOHTPOJIBHOTO MEPONIPHUSTHS IO Ca4e IK3aMEHa CUMTAETCSI BBIIOJIHEHHBIM YCIIEIIHO, €CIIH IIPU €T0 OLIEHUBAHUHU
MOJIy4€HA OLICHKA HE HIKE «YIOBIECTBOPUTEIBHOY.

6. YHEBHO-METOANYECKOE U HH®OPMAIIMOHHOE OBECIIEYEHUE

6.1. Pexomenayemas iureparypa

6.1.1. OcHoBHas JIMTEpaTypa

ABTOpBI, COCTaBUTENH 3ariaBue Bbubnuoreka W3natenscTBO, rOf, 3I1. aapec
JI1.1 | C.B.KapraBues, Herpaguunonssie u Marnutoropck: 'OY BITIO «MI'TY»,
E.I''Hemmopenko BO300HOBJISIEMbIE HCTOYHUKU 2008,
SHEpruu: yaebHoe mocodne




ABTOpBI, COCTAaBUTENH

3arnaBue

Bubaunoreka

M3parenscTBoO, rOf, 3I1. aapec

JI1.2 | AIl.backakos, Herpanuunonusie u Mocksa: U1 "BACTET", 2013,
B.A.MyHn BO300HOBIISIEMbIE UCTOYHUKHA
SHEPTHH: YICOHUK
JI1.3 | bparkosckuii E.B. Herpanuuuonnsie u Hosotpounk: HO HUTY MUCuC, 2015,
BO300HOBIISIEMBIC HCTOYHUKH http://elibrary.misis.ru; www.nf.misis.ru
SHeprud : yuebHoe nmocoodue
JI1.4 |B.IIL T'openos, C.B. O6mas sHepreruka. Ku. 1. Mockga, bepnun: {upexkr-Menua, 2016,
T'openos, B.C. ANbTEpHATUBHBIC HCTOYHUKH http://biblioclub.ru/index.php?
Topenos u ap. , moxg SHEPTHH: YICOHUK page=book&id=447693
pen. B.II. I'openoga,
E.B. BanoBo#
JI1.5 |M.IO. Cubukun, 10. 1. |Herpaautmonusie u Mockgsa ;bepnun : {upexr-Menua, 2014,
Cubukun B0O300HOBIISIEMbIE UCTOYHUKU http://biblioclub.ru/index.php?
SHEPrHu : yaeOHOoe mocodue page=book&id=257750
JI1.6 | Emuctparos B.B. Ucnonp3oBanue Cankr-IlerepOypr : M3naTenbcTBO
BO300HOBIISIEMO SHEPTHH : INomutexHnuueckoro ynusepcurera, 2010,
yde6HOe ocobue http://biblioclub.ru/index.php?
page=book&id=362973
JI1.7 | T.A. ®ununmnosa, I'maposHepreruka : yuebHoe Hosocubupck : HI'TY, 2013,
M.II. MucpuxaHoB, nocobue http://biblioclub.ru/index.php?
IO.M. Cunopxun, AT page=book&id=436213
Pycuna
JI1.8 | Bb.B. Jlykyrun, 1.0O. CHCTEMBI JIEKTPOCHAOKEHHUS C Towmck : MU3parenscTBo ToMcKkoro
Mypasnes, 1A BETPOBBIMU U COTHEYHBIMU MOJUTEXHUYECKOTO yHUBepcurera, 2015,
[InoTHUKOB 9NEKTPOCTAHLUAMH : yaeOHOe http://biblioclub.ru/index.php?
nocooue page=book&id=442097
6.1.2. JlonoHUTeEILHAS JIMUTEPaTYpa
ABTOpBI, COCTaBUTEIHN 3arnaBue Bubanoreka W3parenscTBoO, TO1, 3. aapec
JI2.1 |pen. ILIL Be3pykux CripaBOYHUK PECypCcoB Mocksa : Dneprus, 2007,
B0O300HOBISIEMBIX HCTOUHUKOB http://biblioclub.ru/index.php?
sHepruu Poccuu: CipaBOYHHK - page=book&id=58342
KaTaJior
JI2.2 | T'.B. Hukurenko, E.B. | ABTOHOMHOE Craspomnons :Arpyc, 2015,
Konomzes, I1.B. JNEKTPOCHA0KEHHE http://biblioclub.ru/index.php?
Konormes noTpeduTenei ¢ page=book&id=438729
WCTIOJIb30BaHUEM DHEPTHU
BeTpa : MOHOTpaust
JI2.3 | Bbe3pykux ILII. BerposHepreruka: cripaBo4Hoe Mocksa : Dueprus, 2010,
1 METOIUYecKoe rocobue http://biblioclub.ru/index.php?
page=book&id=58344
6.3 Ilepeuennb MPOrpaMMHOIO odecnedeHust
I1.1 |I1O Mathcad 14.0 University Classroom Perpetual
I1.2 |IIO Microsoft Office Professional Plus 2013 Russian OLP NL AcademicEdition;
I1.3 |Bpaysep Google Chrome
I1.4 | IIO Microsoft Teams
1.5 |IIO Zoom
I1.6 | bpayzep Opera
I1.7 |Bbpayzep Yandex
1.8 [I10 MATLAB & Simulink
1.9 | WinPro 10 RUSUpgrdOLVNLEachAcdmcAP
6.4. Ilepeuenb MHPOPMAIMOHHBIX CIIPABOYHBIX CHCTEM U MPOGecCHOHAIBHBIX 023 TaHHBIX
N.1 |https://energybase.ru - KaTanor 3MeKTPOCTAHINN (ATOMHBIX, THIPABIMYECKHUX, TETUIOBBIX U Jp.) U TOACTaHIINA MUpa

8. METOANYECKHUE YKA3AHUA VIS OBYYAIOIIIUXCS

B npouecce u3ydeHust JUCHMILTMHBI BBIIENSIOT IBa BUJIA CAMOCTOSITENIBHON PabOThl: ayJUTOpHAs 1 BHEAYAUTOPHAs. AyTUTOPHAas
CaMOCTOSTeNbHAs paboTa 110 TUCIUILIHHE BEIOTHSICTCS Ha YIeOHBIX 3aHATHAX 0] PYKOBOJCTBOM IIPETIOIaBaTENs.
BreayauropHas camocTosTeIbHAS padoTa - ITaHUpyeMast yaeOHast paboTa 00yJaroNiMCcs, BEIMOTHAEMAs BO BHEAYJUTOPHOE




BpeMsI [0 331aHHI0 U [IPU METOANYECKOM PYKOBOJICTBE MIPEMOAaBaTens, HO 6e3 ero HenoCpeACTBEHHOTO yJacTHsI.
CamocrosiTensHas paboTa, He IPEeAyCMOTPEHHAsI IPOrpaMMON y4eOHOH IMCUUIIMHBI, PaCKPhIBAIOLIEH M KOHKPETU3UPYIOLIEH ee
coJiepKaHne, OCYIIECTRIICTCS 00yIaloMUMCcs HHUIIMATHBHO, C IETBI0 PeaT3allii COOCTBEHHBIX YIeOHBIX M HAYYHBIX HHTEPECOB.
Jns 6o1ee 3 peKTHBHOTO BBIIOIHEHUS CAMOCTOSTENBHON pabOThI IO TUCIUIIIMHE IPEOAaBaTelb PEKOMEHAYET UCTOUHHUKH IS
paboThI, XapaKTepu3yeT Hauboee palloHAIBHYI0 METOIUKY CAMOCTOATENBHOI paboThl, IEMOHCTPUPYET paHee BHIIOTHEHHBIE
oOyuaromumMucs padoTsl U T.11. Buibl 3aganuii Juist BHEAYITUTOPHON caMOCTOSATENBHOM pabOThI, X COJEPKAHUE U XapaKTep MOTYT
MMETh BapHaTHBHEIHN 1 T depeHnnpoBaHHbIN XapaKTep, YIUTHIBATh HHANBHIYaJIbHBIE 0COOEHHOCTH 00YJaIOIIerocs.
CamocTosTenbHas paboTa MOXKET OCYIIECTBIATHCA HHANBUIYATbHO WK TPYHIIAMH CTYCHTOB online U Ha 3aHATHUAX B
3aBHCUMOCTH OT LIeNH, 00beMa, KOHKPETHOM TEMaTHKHM CaMOCTOSATEIbHOM PaboThl, ypOBHS CIOKHOCTH. KOHTPOJIb pe3yabpTaToB
BHEAyJIUTOPHON CAaMOCTOSATENIFHON PabOTHI OCYIIECTBICTCS B TIpeieaXx BPEMEHH, OTBEICHHOTO Ha 00s3aTeNbHbIC YaeOHbIe
3aHATHA 10 JUCIHUILIMHE Ha MPAaKTHIECKUX, Ta00PAaTOPHBIX 3aHATHSAX.




