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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
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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 /BUA 3aHATHS/ / Kype HHIMKATOPHI H 3JI. sieMble
KOMIeTeH Mt pecypchbl padoThI

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 KM1
SHEPreTUYECKUX PECYPCOB B V1IIK-1-Bl JI1.3 J11.4
MHUpe.DKOJIOTUYECKHE JI.5
aCMEKThI UCIIOJIb30BaHUSI. JI1.6J12.1
Croco0sI mpeoOpazoBaHUsL
aNbTEePHATHUBHBIX HICTOUHUKOB
SHEPTHH B MEXaHUIECKYIO,
TETUIOBYIO M DIIEKTPHUUECKYIO
srepruto. /Cp/
Pa3gen 2. 'uaposnepreruka

2.1 I'maposHepropecypchl. 5 2 [K-1-31 YK-6- | JI1.1JI1.2
OCHOBHBIE COOPYKEHUS 31 YK-6-B1 JI1.3J11.4
I'SC.PerynupoBaHue peuHoro JI1.5 JI1.6
croka. Bonoxpanunuia JI1.7J12.1
I'2C. /Jlex/

2.2 Nzydenue cxem 5 4 IIK-1-Y1 TIK-1 JIT.1JI1.2 P1
THAPOTYPOUHHBIX YCTaHOBOK. -B1 VK-6-V1 JI1.3 J11.4
[Morennuman manoi YK-6-B1 JI1.5 J11.6
THPOIHEPTETUKH, METOIbI JI1.7J12.1
ero pacuera. TexHnueckue u
KOHOMHYECKHE
ruaposnepropecypcest. /Ip/

2.3 OCHOBHBIC TIOHATHUS 5 30 TIK-1-31 TIK-1- | JI1.1 JI1.2 KM1
THJIPOJIOTHH. MOIIHOCTH U Y1 IIK-1-Bl1 JI1.3J11.4
SHEPrusi BOAHOTO MOTOKA. JI1.5 JI1.6
OO011e NOHATHS O JI1.7J12.1

THAPOTYPOMHAX, UX BHIAX U
napametpax.CocTaB u
KOMITOHOBKA OCHOBHBIX
coopyxenuit I'OC.
PycnoBble, MPUIIOTHHHBIC U
nepusanonHsie ['OC.
DHeprust MOPCKUX IPHITHBOB
U IPYTUe BUJIBI SHEPTCTUKH.
BonHoBast sHEepreTuka.
BoitHOBEBIE ANIEKTPOCTAHIINY,
UX DHEPTeTUYCCKHE
XapaKTePUCTHUKH,
0COOCHHOCTH

pexumMoB paboTsl. /Cp/

Pa3gen 3. AnbTepHaTUBHBIE
TEXHOJIOTHH B YHEPreTHKE




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 P2
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.
ITpousBoacTBO OMOMACCHI LIS
SHEPreTUYECKHX Iiereil.
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

KM1

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. TpeGoBaHus
sHEprocOepexeHus Ipu
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

KM1




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 YHCThIN KpeMHHN — 6a30BbIN MaTepHa A COTHEUHBIX
SHEPreTHYECKUX YCTAaHOBOK.

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, OETOHHBIC U TPYHTOBBIC TUIOTHHBI.
32) Tunst I'DC u ruapoTypOHH.

33) I'mapoakKyMyITHPYIOIIIE YCTAaHOBKH, OOpaTHMBIC THAPOATPEraThl.
34) Mausie I'DC, nepcrekTHBBI JalbHEHIIEro 0CBOSHHS
rugpopecypcoB PO.

35) Ponp ruapaBIMYecKiX W THAPOAKKYMYTHPYIOIIIX 3IEKTPOCTaHIIIH
B 3HEPrOCUCTEMAX.

36) [ousTHe U KIaccU(pHUKanus ONOTOIUINBA.

37) ®oTocuHTE3 KaK €CTECTBEHHBIH aKKyMYISTOP COTHEYHON SHEPTHH.
38) CocTaB 1 CBOWCTBA SKCKPEMEHTOB KUBOTHBIX U ITHII.

39) TonnuBHAs APEBECUHA, TIOJEBbIE KYIbTYPbI, OTXOBI
JecornepepabaThIBAIOMICH U HEIUTI0I03HO0YMaXKHON
MPOMBIIIICHHOCTH KaK SHEPTOHOCHUTEIH.

40) IIpousBoacTBO OMOMACCHI ISl SHEPTETUIECKUX LENEH.

41) CHHTETHYECKOE JKUKOE TOTUINBO.

42) Berxon 6morasa n3 cenbCKOX03SHCTBEHHBIX OTXOO0B.

43) CripbeBas 6a3a sl MPOU3BOICTBA OMorasa.

44) Vcnonp3oBaHrue OMOTOIUIMBA [T SHEPTETUYECKUX LENeH.

5.2. Ilepeuenb paGoT, BHINOJIHSE

MBbIX 110 JUCIHUIIJINHE (

KypcoBasi padora, Kypcosoii npoekr, PI'P, Pedepat, JIP, IIP u 1.11.)

Kogn
paboThI

HasBanue
padoThI

[IpoBepsiembie
WHIUKATOPBI

Copnep:xaHue pabOTHI

KOMIIETEHIIAHN




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 BBITIOJTHEHHUSI.

SHEPreTuKu"

P2 JlaGopatopHas ITK-1-31;I1K-1- B nporpamme Matlab ocyrmiecTBiseTcs MOAENUpOBaHUE MaJIOi
pabota Y1;IIK-1-B1;YK-6- | anekTpocTaHuy Ha 0a3e BETPOTCHEPATOPOB
"MopenupoBanue 31;YK-6-Y1;VK-6-

BETPOYCTAaHOBKH B B1
mporpamme
MATLAB"

5.3. OueHouHble MaTepuabl, HCIOJIb3yeMble IS IK3aMeHa (onucaHue OUJ1eToB, TECTOB U T.IL.)

OK3aMeHaIMOHHBIN OHUJIET IO JUCIUIUIMHE BKJIIOYAET B ce0s 1Ba TEOPETHYECKUX BOMPOCH U 3a1ady MO TeMaM, H3JI0KEHHBIM B 4
pasnene ganuoit PITJ. buners! xpaHsTcs Ha Kadenpe U yTBEPAK/ICHBI €€ 3aBEIyIOIIHM.

O6pa3er] SK3aMEHAIIOHHOTO OMIeTa:

MHuHHCTEPCTBO HAyKH U BhIcIIero obpazosanus Poccuiickoit denepannu
HoBotpounkuii punman

®enepanbHOTr0 rocyapCTBEHHOTO aBTOHOMHOTO 00pa30BaTENbHOTO YUPEKICHHS
Beicmrero o6pa3zoBaHus

HauunonanbHbIi HecaenoBaTeNbCKUN TEXHOJIOTHYECKU YHUBEPCUTET
«MUCUC»

Kacenpa amekTpoIHepreTHKY 1 AIEKTPOTEXHUKH

BUJIET Ne O

JucuumnnnHa: «AnbTepHaTHBHAsS SHEPTeTHKa

Hanpasnenue: 13.03.01

®dopma o0ydeHus: 3a09Has

®dopma MpoBeeHHs YK3aMEHA: MUCbMEHHAsI

1. TToTpebneHne TOIUTMBHO-9HEPTETHYECKUX PECYPCOB B MUPE.
2. ConaeuHble (HOTOINMEKTPHICCKUE HIIEMCHTHL.

ITpuMepbl BOMPOCOB M 33]aHN KOMITBIOTEPHOTO TECTUPOBAHMUS

COBOKYITHOCTP TIEPCIIEKTUBHBIX CIIOCOOOB IMOTYYESHUS, IEPEAaYH U MCIIOJIb30BaHHS SHEPTHH, KOTOPhIE PaCIPOCTPAHEHBI HE TaK
IIMPOKO, KaK TPAJUIUOHHBIE, OJJHAKO MPENCTABISIOT HHTEPEC U3-3a BBITOAHOCTH UX UCIIOIB30BAHUS U, KAK MPABUIIO, HU3KOM PUCKE
NPUYUHEHHS Bpeia OKpYXKaroIei cpene

aNbTepHATHBHAS SHEPTETHUKA

BETPOIHEPTETHKA

OHMOTOILIMBO

COJTHEUHAsl SHEPreTHKa

THIIPO’HEPTETHKA

OTpacib SHEPreTHKH, CIEHATU3UPYIOIIAsIcS Ha IPeoOpa3oBaHNU KHHETHUESCKOM SHEPTUH BO3IYIIHBIX Macc B aTMoc(epe B
SIIEKTPUIECKYIO, MEXaHMUYECKYIO, TCIUIOBYIO HITH B JIFOOYIO APYryio (OpMY 3HEPTHH, YIOOHYIO JUIS HCIIOJIb30BaHUS B HAPOIHOM
XO3SHCTBE

BETPORHEPIeTHKA

aNbTepHATHUBHAS SHEPTETHUKA

OHMOTOILINBO

COJIHEYHAsI YHEPIreTHUKA

THIPOSHEPreTHKA

TOIUTUBO M3 PACTUTEIHLHOTO HITH JKUBOTHOTO CHIPBSI, U3 MPOYKTOB )KU3HEICATSIIBHOCTH OPraHM3MOB HMIIA OPTraHUYCCKUX
MPOMBIIUICHHBIX OTXO/I0B

OUOTOILUIMBO

BETPOIHEPIeTHKA

aIbTCPHATHBHAS SHEPTEeTHKA

COJIHEYHast SHEPreTHKa

THIPOIHEPTeTHKA

HampaBneHue anbTepHATHBHON SHEPTETHKH, OCHOBAHHOE HA HEMOCPEACTBEHHOM UCMOIb30BAHUU COJTHEYHOTO M3TYyIEHUS TSI
MOJIyYEHHsI SHEPTUH B KAKOM-JTH0O BHIE

COJIHEYHAsl YHEPTreTHKA

OHMOTOILIMBO

BETPOIHEPIETHKA

aIbTEPHATHBHAS SHEPTEeTHKA

THIPOIHEPreTHKA




HoBas TenneHMs B S3HEPIETUKE, CBSI3aHHAsS C IPOU3BOACTBOM TEIIOBOH U AIEKTPUYECKON SHEPIUU
pacrnpenenéHHOe POU3BOACTBO SHEPTUH

reoTepMalbHasi SHEPreTuka

rpo30Bas YHEPreTUKa

YIpaBiIsieMbIi TEPMOSIIEPHBIN CUHTE3

BOJIOPOIHAs YHEPreTHKA

YcTpoicTBO 1S TpeoOpa3oBaHusd KHHETHYECKON SHEPTHH BETPOBOTO MOTOKA B MEXaHUYIECKYIO SHEPTUIO BPALICHUS POTOPA C
MOCJIEAYIOIINM €€ IPEoOPa30BaHUEM B AICKTPHUYCCKYIO SHEPIHIO

BETPOTeHepaTop

BETPSHAS JIEKTPOCTAHITHS

Ha3eMHas BeTPsIHAsI AJICKTPOCTAHIINS

pUOpeKHAs BETPsIHAS SIEKTPOCTAHIIHS

mrenb(hoBas BeTPSHAS 3IEKTPOCTAHIIUSL

Tun BeTpsHBIX ANMEKTPOCTAHINI, BETPOreHEpaTOPbl KOTOPHIX YCTAHABIMBAIOTCS HA HEOOJIBIIOM yIaJICHHH OT Oepera Mopsl Wi
OKeaHa

npuOpeXHast BeTPsHAS MEKTPOCTAHITHS

BETPOTEHEPATOP

BETPsiHas JJIEKTPOCTAHLUS

Ha3eMHas BETPsiHasl JIEKTPOCTAHIMS

menb(hoBas BeTpsHas 3IEKTPOCTaHIIUSL

[TomHast sHEPTHS BETPOBOTO MOTOKA KAKOH-THOO0 MECTHOCTH Ha OTIPEICIICHHON BHICOTE HAJ| TIOBEPXHOCTHIO 3eMIIN
BETPOBOM MOTEHIHAI

BaJIOBOU MOTEHIINAII

TEXHUYCCKHUH OTEHIIHA

SKOHOMUYECKHUI ITOTCHITHAT

BETPOBOM KalacTp

DHEPreTUIECKUI SIKBUBAJICHT BETPOBOTO IMOTOKA KAKOW-THO0 MECTHOCTH HA ONPEICIICHHOM BHICOTE Ha/I TOBEPXHOCTHIO 3€MITH
BaJIOBOH MOTEHIINA

BETPOBOM MOTEHIUAII

TEXHUYCCKHUH OTEHIIHA

SKOHOMUYECKHH TTOTEHITHAT

BETPOBOM KalacTp

YacTp BaJIOBOTO MOTEHITHAA, KOTOPasi MOXKET OBITh TIOJIE3HO MCIIOJIB30BaHA C MOMOIIBIO COBPEMEHHOTO BETPOIHEPTETHUECKOTO
000pyIOBaHMs ¢ YI€TOM TpeOOBaHHUN COIUATFHOIKOIOTHYECKOTO XapakTepa

TEXHUYECKUH MOTEHIINAIT

BETPOBOH MOTEHIHAI

BaJIOBOI ITOTCHITHAT

3KOHOMUYECKHI MMOTEHIINA

BETPOBOH KagacTp

B 6a3y coBpeMeHHO# TpaAUIIMOHHON 3HEPTeTUKN HE BXOIUT:
TEIJIOBast HNEKTpUIecKas CTaHIUs

TepMOsiAEPHAast HNEKTPOCTAHIIMS

THIIPORIEKTPOCTaHIINSA

aTOMHAs JIEKTPOCTAHLUS

Kakoit Tvm 21eKTpHYecKoil CTaHIIMKA OCHOBAH Ha TEXHOJIOTHH MPeo0pa3oBaHus KHHETUIESCKOW SHEPTHH JBIKSHUS pabovero Tena B
MEXaHUYECKYIO SHEPTHUIO:

TUAPO3JIEKTPOCTAHIIMSL

TEIUIOBas AIEKTPUUECKasi CTaHIUS

aTOMHasl 3IEKTPOCTAHLINA

TepMOsIJIepHas AIEKTPOCTaHIUA

Kaxkast n3 mepeuncieHHbIX CTpaH - JIHIep B chepe COTHEUHOH SHepreTHKN?
CIIOA

T'epmanus

Poccus

Opannus

B0300HOBIIsIEMYIO SHEPTHIO MOTYYAIOT U3 MPUPOAHBIX PECYPCOB - TAKUX KaK...
Br10epuTe HECKOBKO U3 4 BApHAHTOB OTBETA!

BOJIHBI, TIPMITHBEI

NPUPOIHBIN ra3, Topd




COJIHEYHBIH CBET, BETEP
yroJjb, HeTh

Ha3zoBuTe 0CHOBHOE ITPEUMYIIECTBO BO30OHOBIISEMBIX HCTOUHIKOB SHEPTHH.
Bribepure HecKoNIbKO U3 4 BapuaHTOB OTBETA!

HCYEpIaeMOCTh

TPYIHOMOCTYITHOCTh

HEeHCUeprnaeMoCTh

9KOJIOTHYECKAs YUCTOTa

KommaectBo snepruu n3mydennst ComHIa Bo BCEM JHana30He AJIHH BOJH, HOIy4aeMO B €IMHUILY BPEMEHU CANHUIHOM
TUIOIIAKOMN, IEPIIEHINKYIAPHON COTHEUHBIM JIydaM, BHE 3eMHOI aTMOCc(epsl Ha CpeAHEM paccTOsIHUU Mexay 3emiéid u ComnHueM,
Ha3bIBAETCSA:

MOIIHOCTBIO U3IIy4EeHUS

COJIHEYHBIM U3JIy4eHUEM

KOCMHUECKUM U3TydeHHEM

COJIHEYHOH MOCTOSIHHON

KonuuectBenHoe 3HadeHue u3nydeHus: ConHIa BO BCEM TUana3oHe JUTHH BOJIH, MOJIYyY4aeMOW B €AMHHILY BPEMCHU SAMHIYHOM
TUTOIIAIKOM, MTEPIICHIUKYIIPHON COTHEYHBIM JIy-4aM, BHE 3¢MHO# aTMoc(hephbl Ha CpPETHEM PACCTOSIHUU MEXTy 3eMIEi u
ComnHiieM, paBHO:

1365 Bt/Mm2

1253 Br/m2

1353 Bt/m2

365 Br/m2

ITnockuil coMHEeUHBIN KOIIEKTOP MpeIHa3HAYEH:

JUIS HarpeBa KMIKOCTH WIIH Ia3a 3a CUeT SHepruu ninydenus ConHna

JUISL IPSIMOTO TIpeoOpa3oBaHus SHEPrUu n3nydeHust CoTHIA B HIIEKTPUIECKYIO SHEPTUI0

JUIsl IpeoOpa3oBaHust SHepruu n3nydeHust CoIHIA B XUMUYECKYIO SHEPTHIO MUHEPAIbHOTO TOIUINBA
ONITUMH3AIMN pabOTHI TOTUTMBHEIX JIEMEHTOB

Onrudeckuii K03(Q(UIKEHT MOJIE3HOTO JISHCTBHUS IIOCKOTO COJHEYHOTO KOJIEKTOPa MOKA3bIBACT:

Kakasi YaCTh COJTHEYHOMN paJfalliy, TOCTHUTIICH TIOBEPXHOCTH OCTECKIICHHS KOJUICKTOPA, OKAa3bIBACTCS IIOTIIOIICHHON €ro
MMOBEPXHOCTHIO M YUUTHIBAET TIOTEPH SHEPTUH, CBA3aHHBIE C OTPAKESHUEM YaCTH COTHEYHOHN pajuariiu

Kakasi 4aCTh COJIHEUHOU paJualliy, JOCTHUTIIEH MOBEPXHOCTH OCTEKIIEHHS KOJIEKTOPa, OKA3bIBACTCS MOTIIOMIEHHOH ero
MOBEPXHOCTBIO U HE YYUTHIBACT TIOTEPH SHEPTUH, CBSI3aHHBIC C OTPAYKCHHEM YacTH COJIHEYHOU paTuaiuu

KakKasi 9aCTh COJTHCUHOW pajiHalliy, JOCTHUTIICH MOBEPXHOCTH KOJUIEKTOPA, OKa3bIBACTCS PEOOPa30BaHHON B SHEPTHIO IBUKCHIS
MOJIEKYI pabodero Tena

Kakasl YaCTh COJHEYHOMN paaualliu, TOCTHUIIICH ITOBEPXHOCTH KOJIIEKTOpa, HE MOKET OBITh IPeoOpa3oBaHa B SHEPTUIO IBIIKCHHUS
MOJIEKyN pabodero Tena

Jl1s1 kako# Lesy MOBEPXHOCTU COJTHEYHOT'O KOJUIEKTOPA BBIIOJIHAIOT BAKYYMHBIMU:

JUId yCUIIEHHs OTBOJA TEIIOTHI B OKPYXKAIOLIYIO CPELy 3a CYET TEIIONPOBOIHOCTH U KOHBEKLIUU
JUISL yBETIMUCHUSI OTPAXKaTEIbHONW CIIOCOOHOCTH ITOBEPXHOCTH KOJUIEKTOPA

JUISL CHUKEHUS IIOTEPh TEIIOThI B OKPYXKAIOIIYIO CPEAY 32 CUET TEIUIONPOBOAHOCTH U KOHBEKIUH
JUISL CHIDKEHUS TTOTJIONIATeNIbHOI CIIOCOOHOCTH MOBEPXHOCTH KOJIJIEKTOPA

VcTounnkaMu reoTepMaibHOM SHEPTHH 1Mo KitaccuuKanuy MexXIyHapoIHOTO SHEPreTHYeCKOTO areHTCTBA He SBIISIOTCS:
MECTOPOXKJEHUE CYXOT0 BOASHOTO mapa

MECTOPOXKICHUE BIAXKHOTO Napa

TEIIOTa TOPSIEro aTMOC(GEpPHOTo BO3ayXa

TEIJIOTa CyXUX TOPHBIX MTOPOJ]

ropsiuasi TepMajbHas BoJa

3aKOH COXPAaHEHHUs SHEPTHHU 3aKIIIOYAETCS B TOM, 4TO. ..

SHEPrusi MOXKET IePeJaBaThCsl MEXKAY TeIaMU ¢ IIOMOLIbIO TEIUIONPOBOAHOCTH, KOHBEKIIUY WIH U3Ty4CHUS
CyMMapHasl Heprusi 3aMKHYTOH CHCTEMBI He U3MEHSIETCS BO BPEMEHH

SHEPIHs - 3TO YHOPSAAOUYEHHOE IBUKEHUE 3apSKEHHBIX YACTHIL

OH TIPEJICTABIIACT CO00H CyMMy KHHETHIECKON M TOTCHIIMATEHON SHEPTHI CHCTEMBI

Yro Takoe TeruioBas dHepPrus’?

9TO (OpMa SHEPTHH, CBSI3aHHAS C JIBIDKEHHEM aTOMOB, MOJICKYJI WIIH APYTUX YACTHUI] U3 KOTOPBIX COCTOHT TEJIO

3TO SHEPIHUsl, COAEpKalIasCs B ATOMHBIX SApax U BblAEIsIeMas IIPU AIEPHBIX PEaKIUIX

9TO TUTIIOTETHYECKast (hopMa IHEPTUH, HMEIOIAs OTPUIIATEIbHOE aBICHHE H PABHOMEPHO 3aIOJIHSIIONIAs BCE IPOCTPAHCTBO
BCEJIEHHON

9TO SHEPIHsl, 3aKJIIOUEHHAs! B 3JIEKTPOMAarHUTHOM I10JIe




Pa3Butue aTOMHOI SHEPTE€TUKHU CBSA3aHO C...

BO3MOKHOCTBIO OTydeHHsI Hanboee AeIeBOi AMEeKTPOIHEPTUH
OTCYTCTBUEM BPEIHBIX OTXOJOB

OJIHOBPEMEHHBIM IOJIy4EHUEM OPYKEUHOTO IUTyTOHHUS
OTPOMHBIMH 3aIlacaMM He0OXOIUMBIX PECYPCOB

Kaxkas u3 nepeuncnennsix [ 9C sBusercs kpynueiimeit B Poccun?
Uraiiny

Casno-lymenckas '9C

Yupkeiickas I'2C

Bparckas ['DC

W13 nepedncieHHOro 0OCHOBHOTO 000pyoBaHus napoTypouHHbIX TOLl nckimrounTe numHee
TypOoarperats

nmapoBasi TypOHHa

KOTJIOArperarsl

THAPOTYPOMHEI

Kakoii u3 nepeunciaeHHbIX HICTOYHUKOB 3HEPTUH HE OTHOCHTCS K BO30OHOBIISIEMOMY BUIY SHEpIruu?
THJIPO3HEPIHs

SHEPrHsl IPUIMBOB U OTJIUBOB

reoTepMallbHasi SHEpPrust

SHEPIusi IU3EJILHOTO I'eHepaTopa

T'eorepmanbHas 3HEpreTUKa — 3T0. ..

MIPOU3BOJICTBO JIEKTPOIHEPIUH, & TAKKE TEIJIOBOM SHEPTUU 3a CUET TEINIOBOM SHEPIHUHU, COJIEpIKaIlelics B HelpaxX 3eMIIu
UCIIOJIb30BaHNE COJTHEYHOTO U3ITYUCHUS! IS TIOJYYESHHS SHEPTUH B KaKOM-TN00 BHJIE

HarpeBaHue MOBEPXHOCTH, MOTIOMAIONIEH COTHEYHBIE JIyYH U MOCIEAYIOLIee Pacpee]IeHUue 1 UCTIOIb30BaHHE TEIIa
0TpacIIb 3HEPTETUKY, CIEIUANTN3UPYIOIIAsicS Ha HCIOIb30BaHUN KHHETHUECKOH SHEPTUH BO3IYIIHBIX MacC B aTMocepe

CoJtHEeYHbIC ICTOYHUKH SHEPTUH MTPe0OPa3yroT B SHEPTHIO. . .
TEIUIO TJTAHETH

9JIEKTPOMArHUTHOE U3TyYeHUE COJIHIA

JIBIDKEHME BO3IYLIHBIX Macc

TEIIOTY CTOpaHNs BO30OHOBIIIEMOTO TOILIBA

Yro Takoe 6momacca?

SHEPTrOHOCHUTENIN PACTHTEIBHOTO MPOUCXOKACHUS, 00pa3yeMble B mporiecce (OTOCHHTE3A.
[M0JIE3HEIE HUCKOTIAEMEBIE

HPUPOTHBIC OTXO/BI

SHEPrOHOCHUTEH aHTPOIIOTEHHOTO MPOUCXOXKICHHUS, CO3/[aBaeMbIe B TJa0OPATOPHBIX YCIOBHIX

Kakas cTpana U3 mpeanoKeHHOTO CITUCKA SBISIETCS JIMAECPOM I10 HCIIOIB30BAHUIO BETPOIHEPTETUKH?
Poccus

Kuraii

T'epmanus

SInoHus

ATbTepHATUBHBIE HCTOYHUKH SHEPTHH UCIIONB3YIOTCSA OTPAaHUYEHO B CBS3H C...
BBICOKOH c€0eCTOMMOCTBIO TIOJTy9aeMOil SHEeprun

MOBBIIIEHHOH OMACHOCTBIO B OKCILTyaTallUH

OTCYTCTBUEM COOTBETCTBYIOIIUX TEXHUUECKUX PEILICHUH

3arpsA3HEHNaM OKPYXKaroLIel Cpenibl

OHepruu Berpa - ...... SHEPIUs BO3AYIIHBIX Macc B aTMochepe
KAHETHIeCKast

MOTEHIIUATbHAS

TeIIoBast

MeXaHHCTUIeCKas

MarHuTHas




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

Kputepuu ouieHuBaHus OTBETA HA DK3aMEHE
O1eHKa «OTIMYHOY» BBICTABIIAETCS, KOTAa 00yJaroUiicsl AEMOHCTPUPYET CUCTEMHBIE TEOPETHUECKUE 3HAHUS, BIaJEeT
TEPMHHOJIOTHEH, IeflaeT apryMEHTHPOBAaHHBIE BBIBOBI H 000OIICHUS, IIPHBOIUT IIPUMEPHI, TIOKa3kIBacT CBOOOTHOE BIIaCHHE

MOHOJIOTHYECKOH PEYBI0 U CIIOCOOHOCTH OBICTPO pearupoBaTh Ha YTOUHSIOMINE BOIPOCHL.

O1eHKa «XOPOILO» BBICTABISETCS, KOrja 00ydaromuics JeMOHCTPUPYET IIPOYHbIE TEOPETHUECKUE 3HAHNUS, BIageeT
TEpMUHOJIOTUEH, JeNIaeT apryMEHTHPOBAHHBIC BHIBO/IBI M 0000IIECHYS, TPUBOAUT IPUMEPBI, HO IIPH 3TOM JIEIACT HECYIIECTBEHHBIC
OIIMOKH, KOTOPBIE OBICTPO UCIIPABIISIET CAMOCTOSTEIBEHO MIIH IIPH He3HAYUTEIFHOM KOPPEKIIUH ITPEIogaBaTeIeM.

Or1eHKa «yIOBIETBOPUTEIBHOY» BEICTABIISIETCS, KOT[a 00yJaIoIUiics HErTyOOKIe TEOPETUIECKHE 3HAHUS, IPOSBIISAET cIabo
copMHpOBaHHBIC HABBIKM aHAJIN3A SIBJICHUN U IIPOLIECCOB, HEAOCTATOYHOE YMEHHE JIeIaTh apI'yMEHTUPOBaHHbBIC BHIBOJIBI U
TPUBOIMTE IPUMEPHI, TOKA3BIBACT HE TOCTATOYHO CBOOOIHOE BIIaJICHUE TEPMUHOIOTHEH, TOTHIHOCTHIO U ITOCIEI0BATEIEHOCTRIO
W3JI0KCHNS, JENaeT OIIHOKH, KOTOPBIE MOXKET HCIIPABUTH TOJIBKO NP KOPPEKINH MPEIIOaBaTEIeM.

O1eHKa «HEYOBIETBOPUTEIBHOY» BBICTABIICTCS, KOTIa 00yJaromuiica AeMOHCTpUPYeT He3HAaHHE TEOPETUUECKUX OCHOB MpeaMeTa,
HE yMeeT JieNaTh apryMEeHTUPOBaHHbIE BHIBOBI U IPUBOIUTH IPUMEPEI, HE BIaJE€T TEPMHHOJIOTUEN, IPOSBIISET OTCYTCTBHE
JIOTHYHOCTH U TTOCIIE0BATENEHOCTHIO U3IIOKEHNS, AENNAeT OIINOKH, KOTOPEIe He MOJKET UCIIPAaBUTh JaKe IPH KOPPEKIINH
IIPENOaBaTEIEM.
IIpoxokaeHne KOHTPOIBHOTO MEPOTIPUATHS IO caue PK3aMEeHa CUMTAETCs BBIMOIHEHHBIM YCIIEITHO, €CIIH P €r0 OLIEHUBAaHUU
HOJTy4YeHa OLIEHKA HEe HHXKE «YIOBIETBOPHTEIBHON.

HUTEPUU OLCHUBAHUS CIAaYU M€EHA B M€ KOMIIBIOTEPHOTO TECTUPOBAHUA:
Kpure OLIEHUBA! cIa4yM dK3aMeHa B (popMe KOMIIBIOTEPHOTO TECTUPOBAHMSL:
OrieHka "OTJIMYHO" BBICTABIIACTCS, KOT/Ia 00yJaroNuiics Habpa 3a TecT 0atoB He MeHee 90% OT MaKCUMaJIbHO BO3MOXKHOTO
KOJIMYECTBA.
Ornenka "xopomro" BEICTaBIsSIeTCs, KOTAa oOyJaromuiics Habpan 3a Tect 6aymuioB He MeHee 70% OT MakCHMabHO BO3MOXKHOTO
KOJIMYECTBA.
OreHka "yIOBICTBOPUTENHLHO" BBICTABISETCS, KOTIa 00yJaroImuiicst Habpal 3a TecT 0aJIoB He MeHee 55% 0T MaKkCHMaJIbHO
BO3MOKHOTO KOJIMYECTBA.
OreHka "yOBIETBOPUTENBHO" BBICTABIISIETCS, KOTaa oOyyaromuiics Habpai 3a TecT 6auioB MeHee 55% OT MakCHMaJIbHO
BO3MOKHOT'O KOJIMYECTBA.

6. YHAEBHO-METOAWYECKOE U HHO®OPMAIIMOHHOE OBECIIEYEHUE

6.1. Pexomenayemas jurepartypa

6.1.1. OcHoBHas IMTEpaTYpa

ABTOpBI, COCTaBUTENH

3ariaBue

bubnuoreka

UznarenbcTBO, TOM, 311. aapec

JI1.1 | C.B.Kaprasues, Herpaaunuonusie u Marnurtoropck: I'OY BITIO «MI'TV»,
E.I'.Hemmnopenko BO300HOBIISIEMBIC HCTOYHUKH 2008,
SHepruu: yyedHoe nmocodue
JI1.2 | AIl.backakos, Herpanuuuonnsie u Mockea: ]I "BACTET", 2013,
B.A.MyHn BO300HOBIISIEMbIC UCTOYHUKU
SHEPIUu: yIeOHUK
JI1.3 |Bparxosckuii E.B. Herpaguuuonssie u Hosotponnx: HO HUTY MUCuC, 2015,
BO300HOBIISIEMBIC HCTOYHUKH http://elibrary.misis.ru; www.nf.misis.ru
SHEPruy : yaeOHoe mocodue
JI1.4 |B.IL T'openos, C.B. O6mast sHepretuka. Ku. 1. Mocksa, bepnun: {upexkr-Menua, 2016,
T'openos, B.C. ANbTepHATUBHBIE HCTOYHUKH http://biblioclub.ru/index.php?
Topenos u ap. , mog SHEpPruu: yueOHUK page=book&id=447693
pexn. B.IL. I'openoga,
E.B. BanoBOI1
JI1.5 |M.IO. Cubukun, 0. 1. |Herpaauuuonusie u Mocksa ;bepnun : upekr-Meaua, 2014,
CuoOuKHUH BO300HOBIISIEMbIE HCTOYHUKU http://biblioclub.ru/index.php?
SHEpruy : yaebHoe mocobue page=book&id=257750
JI1.6 | Enuctparos B.B. Ucnonb3oBanue Cankr-IlerepOypr : 3paTenscTBO
BO300HOBIISIEMO SHEPTHH : IMonurexHudeckoro ynuBepcutera, 2010,
yueOHOe rocobue http://biblioclub.ru/index.php?
page=book&id=362973
JI1.7 | T.A. ®ununnosga, I'mpposHepreTrka : yaeOHOE HoBocubupck : HI'TY, 2013,
M.III. MucpuxaHOB, nocobue http://biblioclub.ru/index.php?
10.M. Cunopxkun, A.T. page=book&id=436213
Pycuna
J1.8 [B.B. JIykyrusn, 1.0. CucteMsl 3IeKTPOCHAOKEHUS C Tomck : M3narenscTBo Tomckoro

Mypasnes, 1.A.
IInoTHuKOB

BeTpOBbIMI/I N COJIHECYHBIMH
SJICKTPOCTAHIMAMH : ydeOHOE
rmocooue

MOJUTEXHUYECKOTO YyHUBepcuTeTa, 2015,
http://biblioclub.ru/index.php?
page=book&id=442097




6.1.2. lono/THUTeILHAS JINTepaTypa

ABTOPBI, COCTaBUTEIH 3arnaBue bubnnoreka W3paTenncTBO, TOM, 371. aapec
JI2.1 |pen. ILII. Be3pykux CrpaBOYHHUK peCypcoB Mockga : DHeprus, 2007,
BO300HOBIISIEMBIX HCTOYHHUKOB http://biblioclub.ru/index.php?
sHepruu Poccun: CipaBOYHUK - page=book&id=58342
KaTajor
JI2.2 |T'.B. Hukurenko, E.B. | ABToHOMHOE Craspomnous :Arpyc, 2015,
Konormes, I1.B. ANEKTPOCHAOKEHHE http://biblioclub.ru/index.php?
Konormes noTpeduTenei ¢ page=book&id=438729

UCIIOJIb30BaHHEM YHEPIUU
BeTpa : MOHOTpadus

JI2.3 | bespykux ILIL Berposnepreruka: cripaBouHoe Mockga : OHeprus, 2010,
¥ METOANYECKOe Imocodue http://biblioclub.ru/index.php?
page=book&id=58344

6.3 TlepeueHnb NPOrpaMMHOro odecrneyeHust

1.1 |Mathcad 14.0 University Classroom Perpetual

I1.2 | Microsoft Office Professional Plus 2013 Russian OLP NL AcademicEdition,;

I1.3 | Bbpaysep Google Chrome

11.4 Microsoft Teams

I1.5 Zoom

I1.6 | bpaysep Opera

I1.7 |Bpay3ep Yandex

1.8 [MATLAB & Simulink

1.9 | WinPro 10 RUSUpgrdOLVNLEachAcdmcAP

6.4. Tlepeyens MHPOPMATMOHHBIX CIPABOYHBIX CHCTEM H MPodeccHOHAIBHBIX 023 JaHHBIX

N.1 |https://energybase.ru - KaTanor 3MeKTPOCTAHIMIH (ATOMHBIX, TUAPABINYCCKHX, TCIUIOBBIX H Ap.)H MOJCTAHIUI MIpa

8. METOAUWYECKHUE YKA3ZAHUA /U151 OBYYAIOIIUXCA

B npomecce n3y4eHns ANCIUILTIHEL BBIACISIOT J[BA BU/Ia CAMOCTOSTEINBHON pabOTHL: ayIUTOpHAs M BHEAyAUTOPHAS. AyTUTOpHAS
caMocTosTeNlbHas paboTa Mo JUCHUIIMHE BRIMOTHACTCS Ha YUeOHBIX 3aHATHAX MOJ] PYKOBOJCTBOM IIpernogaBatels. BHeaynuTopHas
CaMOCTOSITeNIbHAS padoTa - IIaHupyemas yueOHast pabota 00yJaromuMcesl, BBIOJIHAEMast BO BHEAYAUTOPHOE BPEMsI 10 3aJaHHIO U
IPH METOANYECKOM PYKOBOJICTBE MPETIOABATENs, HO O€3 €ro HEMoCpeCTBEHHOTro ydacTus. CaMocTosTeNnbHas paboTa, He
IpeIyCMOTPEHHAs IPOrpaMMON yueOHO JUCIUIIINHBI, PACKPHIBAIOIIEH 1 KOHKPETU3UPYIOLIEH ee CoJIeprKaHne, OCYIIECTBIICTCS
00y4aIOIMMCSI MHUIIMATUBHO, C LIEJIBI0 Pean3alii COOCTBEHHBIX YUeOHBIX M HayYHBIX HHTepecoB. s Gonee a3 pekTHBHOTO
BBITIOJTHEHHS CAMOCTOSATEIBHONM pabOTHI 1O AUCIHIUIHHE MPENOaBaTeIh PEKOMEHYeT HCTOYHUKH IS Pa0OTHI, XapaKTepH3yeT
HanOoJee paroHATBHYI0 METOANKY CAMOCTOSITENEHON pabOoThI, IEMOHCTPUPYET paHee BEINTOJIHEHHbIE 00ydaromuMucs paboTsl 1
T.1.. Bupl 3a1anuil Ui BHEayIUTOPHOM CaMOCTOATENbHOM paboThl, UX COJAep KaHUE U XapaKTep MOTYT UMETh BapUaTUBHBIA U

I depeHIMPOBaHHbIA XapaKTep, YIUTHIBATh HHANBHIYaIbHbIE 0cOOCHHOCTH oOydatomerocst. CamocrosTenbHas paboTa MOXeT
OCYIIECTBIATHCS MHINBHIAYATBHO WM IPYIIIAMH CTYACHTOB online ¥ Ha 3aHATHAX B 3aBUCHMOCTH OT 11NN, 00BheMa, KOHKPETHOH
TEMaTHKH CAMOCTOSATEIIBHOM PabOTHI, ypOBHS CI0KHOCTH. KOHTPOIIB pe3yapTaTOB BHEAYJUTOPHOI CAMOCTOSITEIBEHOM PpabOThI
OCyIIECTBIsIETCA B IIpeenax BpeMeHH, OTBEJEHHOT0 Ha 00s3aTeIbHble ydeOHbIe 3aHATHA 0 JUCLUIINHE Ha MPAaKTHYECKUX,
1a00paTOPHBIX 3aHATHSIX.




