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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 | KoTenbHbIE YCTAHOBKU U MTAPOTEHEPATOPHI

2.1.4 | DnekrpocHabkeHHEe U 000PyIOBAaHUE TPOMBIIIIICHHBIX TPEITPUSITHIA

2.1.5 |VcTOYHMKH M CUCTEMBI TEIIOCHAOKEHHUS

2.1.6 | MarepuanoBeneHe U TEXHOJIOTHS KOHCTPYKIIMOHHBIX MaTepPHAaIOB

2.1.7 |Har"erarenu u TeILIOBLIE JBUTATEIN

2.1.8 | OcHoOBBI TpaHC(OPMALIUH TETIIOTHI

2.1.9  |I[IpoeKTHBII MOIX0A B TEXHHUKE

2.1.10 |HagepraTenbHas TeOMETpHS M HHXKCHEpHAS TpaduKa

2.1.11 | Dxoyorus

2.2 JAucuunimnHbl (MOIy/IH) U MPAKTHKHU, VI KOTOPBIX 0CBOEHHE JAHHON AUCUMIIJIMHBI (MOAY/151) HE0OX0AUMO KaK
npeaulecTByLee:

3. PE3YJIBTATBI OBYYEHMUA 1O JUCIHUIIVIMHE, COOTHECEHHBIE C ®OPMHUPYEMbIMH
KOMIIETEHIIUSAMMUA

YK-6: npunsitue pemeHuii

3HaThb:

YK-6-31 06 OCHOBHBIX 00BEKTAX, SBICHUSX, ITPOIIECCaX M METO/IaX HAYYHOTO aHAIN3a B 00JIACTH aIbTEPHATUBHOM SHEPTeTHKN

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

3HaTh:

[IK-1-31 ocHOBHEIE AJIBTCPHATUBHBIC HCTOYHUKH DOHEPIUU, UX 3H€pl"€TPI‘I€CKPIﬁ DOTCHUHAJI, IPUHOXIIBI © METOABI ITPAKTUYCCKOI'O
HCII0JIb30BaHUA

YK-6: npunsitue pemenui

YMmerb:

YK-6-Y1 npoexTupoBaTh OCHOBHEIE HHXEHEPHBIE COOPYKEHHUE B COTHEYHON 1 BETPOBOH 3HEPreTHKe

ITK-1: npoeKTHO-KOHCTPYKTOPCKAas (B 00J1aCTH TENJI0IHEPTeTHKH U TeIVIOTEXHUKH)

YMmerb:

ITK-1-Y1 onpenensaTs onTHMaNbHBIE PEKUMBI SHEPTOOOBEKTOB IIPH pab0Te Ha aBTOHOMHOTO M 00BEANHEHHOTO MOTPEONTEIS;
PacCUUTHIBATH TEIIOBBIE CXEMBI OOBCKTOB aNbTEPHATHBHON SHEPTUH

YK-6: npunaTHE pemieHni

Baaaernb:

YK-6-B1 mpobiemMaTukoii NpuMeHEHNsT HETPATUIIMOHHBIX H BO30OHOBISIEMBIX HCTOYHHKOB SHEPTUU

IIK-1: npoeKTHO-KOHCTPYKTOPCKAas (B 00/1aCTH TEMJIOIHEPTreTUKU U TENJIOTEXHUKH)

Baanernb:

IIK-1-B1 TeopernyeckuMu OCHOBaMU SHEPIETUKU

4. CTPYKTYPA U COAEP)XAHUE

Kon Haunmenopanue pa3nenoB u | Cemectp | Yacos | @opmupyemble | JIuteparypa | Ilpumedanue KM Beinoan
3aHATHS TeM /BUA 3aHATHS/ / Kype HHIMKATOPBI H 1. sieMble
KOMIIEeTeH it pecypcbl padoThI

Pa3nen 1. BBenenue B
HeTPaJAUI[HOHHYIO
JHEPreTHKY




1.1 MecTo anbTepHaTUBHOU 2 [K-1-31 JI1.1J11.2
SHEPreTHUKU B JI1.3J11.4
YIIOBJIETBOPEHUHU J.5
JSHEPIreTUYECKUX JI1.6J12.1
noTpeOHOCTEH YenoBeKa.

AnbTEpHATUBHBIE HCTOUYHHUKU
sHeprun. HerpaaunnoHHbIE
SHEPreTUYECKUE

ycTaHoBKH. /JIex/

1.2 [ToTpebiienue TOmIMBHO- 30 K-1-31 TIIK-1- | JI1.1 JI1.2 KM1
SHEPreTUYECKUX PECYPCOB B V1IIK-1-Bl JI1.3 J11.4
MHpe.JKOJIOTUIECKHe J1.5
ACIEKThI CIOJIb30BAHUS. JI1.6J12.1
Crioco0sI IpeoOpazoBaHUsL
aJbTePHATHUBHBIX HCTOYHUKOB
SHEPTUH B MEXaHUYECKYIO,

TEIUIOBYIO U DJIEKTPUUECKYIO
snepruto. /Cp/
Pasnen 2. 'maposnepreruka

2.1 I'mpposnepropecypcsl. 2 IK-1-31 YVK-6- | JI1.1JI1.2
OCHOBHBIE COOPYKEHHSI 31 YK-6-B1 JI1.3 J11.4
I'SC.PerynupoBanue pe4HOTrO JI1.5 JI1.6
croka. Bonoxpanwnmma JIT.7J12.1
I'SC. /Jlex/

2.2 Uzydenue cxem 4 [K-1-Y1 IIK-1 JIL.1J11.2 P1
THIPOTYPOMHHBIX YCTAaHOBOK. -B1 YK-6-V1 JI1.3J11.4
[ToTenuman manoit YVK-6-B1 JI1.5 JI1.6
THJIPO’HEPTETUKU, METObI JI1.7J12.1
ero pacyera. TexHH4YeCcKHUe U
SKOHOMMYECKHE
runposHepropecypcest. /Tlp/

2.3 OCHOBHBIC TTOHSATHS 30 TIK-1-31 TIK-1- JI1.1 J11.2 KM1
TUAPOJIOTUH. MOUTHOCTD U V1I1IK-1-B1 JI1.3 J11.4
SHEprust BOJHOTO MOTOKA. JI1.5J11.6
OO01He NOHATHUS O JIT.7J12.1

THAPOTYpOHMHAX, UX BHIAX U
napamerpax.CoctaB u
KOMIIOHOBKA OCHOBHBIX
coopyxennii [ DC.
PycrnoBeie, IpUMIOTHHHBIE U
nepusaroHHbie ['DC.
DHepPrus MOPCKHX MPUITUBOB
U IpYTUE BUBI SHEPTETHKH.
BonHoBast sHepreruka.
BonHOBBIE 271EKTPOCTAHIIUH,
WX DHEPreTUYECKUe
XapaKTEPUCTUKH,
0COOEHHOCTH

pexumMoB padboTsl. /Cp/

Pa3gen 3. AnbTepHaTUBHbBIE
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 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/
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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.

ITpuMepsl BOMPOCOB | 3aJ]aHNH KOMITBIOTEPHOTO TECTUPOBAHUS

COBOKYITHOCTP MIEPCTIIEKTUBHBIX CIIOCOOOB MOTYYESHUS, IEPEAAYH U MCIIOJIb30BAHHS SHEPTHH, KOTOPIE PACIPOCTPAHEHBI HE TaK
HIAPOKO, KaK TPATUIIMOHHBIC, OJJHAKO MPEICTABIAIOT HHTEPEC M3-3a BHITOHOCTH UX UCIIOIb30BAHMS H, KaK MPABHUIIO0, HU3KOM PUCKE
MPUYIMHEHHS Bpea OKpYXKarollei cpese

aNbTepHATHBHAS SHEPTEeTHUKA

BETPOIHEPreTHKA

OHMOTOILIMBO

COJTHEUHAsI SHEPreTHKa

THIIPO’HEPTETHKA

OTpacib SHEPreTHKH, CIICIUATU3UPYIOIIAsACS Ha MPeoOpa3oBaHNN KUHETHUECKON SHEPTHH BO3IYIIHBIX Macc B aTMochepe B
SIICKTPUIECKYIO, MEXaHHMUYECKYIO, TCIUIOBYIO HITH B JIFOOYIO APYryro (OpMy 3HEPTHH, YAOOHYIO JUIS HCIIOJIb30BAHUS B HAPOIHOM
XO3HCTBE

BETPO3HEPreTHKA

aIbTEPHATHBHAS SHEPTEeTHKA

OHMOTOILINBO

COJIHEYHAsl DHEPreTHKa

THIIPOIHEPTeTHKA

TOITHUBO U3 PACTUTEIHFHOTO HIIH JXKUBOTHOTO CHIPHSI, U3 MPOIYKTOB YKU3HECATSIBHOCTH OPraHM3MOB HJIA OPraHUYCCKUX
NPOMBILIICHHBIX OTXOI0B

OHMOTOININBO

BETPOIHEPIETHKA

aIbTepHATHBHAS SHEPreTHKA

COJIHEYHast SHEPreTHKa

THIPOIHEPTeTHKA

HamnpapineHue anbTepHATUBHOMN SHEPIeTHKH, OCHOBAHHOE Ha HEMOCPEICTBCHHOM HCIOIBb30BAHUH COJTHEYHOTO M3TYUCHUS IS
TIOJTYYICHHSI SHEPTUH B KAKOM-JTHOO BUJIC

COJTHEYHast PHEPreTHKa

OHMOTOILIMBO

BETPOIHEPreTHKA

aNbTepHATUBHAS JHEPTETHUKA

THIIPO’HEPTETHUKA

HoBas TeHIeHIMS B SHEPTeTHKE, CBA3aHHAS C IIPON3BOJCTBOM TEILUIOBOH U SIEKTPHUECKON SHEPTHH
pacpenenéHHOe IPON3BOACTBO SHEPTUH

reoTepMalbHas SJHepreTuka

rpo30Bast SHEPreTHKa

YIIpaBIIeMbIH TEPMOSICPHBIN CHHTE3

BOJIOPOTHAS SHEPreTHKA

YerpoiicTBo At mpeoOpa3oBaHusl KHHETHIECKOH SHEPIHH BETPOBOTO MOTOKA B MEXaHWIECKYIO SHEPTHIO BPAIIEHHS pOTOpa C
HOCIIEYIOIINM €€ IPeoOPa30BaHUEM B NMEKTPUIECKYIO SHEPTHIO

BETPOreHepaTop

BETPsIHAs DNIEKTPOCTAHIHS

Ha3eMHas BeTpsHas MIEKTPOCTAHIINSA

npuOpeKHas BeTPsiHAS MEKTPOCTAHITHS

menb(oBasi BeTpsiHas 3IEKTPOCTaHIMs

T BeTPSHBIX 3IEKTPOCTAHIINH, BETPOTEHEPATOPHI KOTOPHIX YCTAHABIMBAIOTCSA HAa HEOOJBIIOM YIAIICHHH OT Oepera Mopst HilH
OKeaHa




npuOpexKHasi BeTpsiHAS MEKTPOCTAHITHS
BETPOTreHepaTop

BETPsIHAs! JIEKTPOCTAHLUS

Ha3eMHasl BETPsHAasl JIEKTPOCTAHIUS
mienbhoBas BeTpsHas 3IEKTPOCTaHIUSL

ITostHast HEPTHS BETPOBOTO MOTOKA KAKOW-IMOO MECTHOCTH Ha OIPECTICHHOMW BBICOTE HaJl TIOBEPXHOCTHIO 3eMITH
BETPOBOM MOTEHIUAI

BaJIOBO ITOTEHITHAT

TCXHUYCCKHUH TTOTSCHIIHAT

3KOHOMUYECKHI MOTEHIINA

BETPOBOI KazacTp

DHEePreTUIeCKUi SKBUBAJICHT BETPOBOTO IMMOTOKA KAKOW-TNO0 MECTHOCTH HA OTIPEIENICHHOM BBICOTE HA/I TOBEPXHOCTHIO 3€MITH
BaJIOBO IOTEHIIMA

BETPOBOH MOTEHIHAI

TCXHUYCCKHUM TTOTECHIIHAT

3KOHOMHUYECKHI MOTEHIINA

BETPOBOI KajacTp

YacTp BaJIOBOTO MOTEHITHAA, KOTOPasi MOKET OBITH TIOJIE3HO HCIIOJB30BAHA C TOMOMIBIO COBPEMEHHOTO BETPOIHEPTETHUECKOTO
000pyI0BaHMs ¢ yIeTOM TpeOOBaHUN COUATBFHOIKOIOTHYECKOTO XapakTepa

TEXHUYCCKHUH OTEHIINA

BETPOBOM MOTEHLIUAI

BaJIOBOH MOTEHIINA

3KOHOMHUYECKHI HOTEHIAT

BETPOBOM KagacTp

B 6a3y coBpeMeHHOI! TpaAUIIMOHHON 3HEPTETUKU HE BXOIUT:
TEIJIOBast ANEKTpUYecKasl CTaHIMs

TEPMOSIAEPHAs 3IEKTPOCTaHLIUS

THIIPOAIEKTPOCTAHIIYS

aTOMHasl MEeKTPOCTAHIHS

Kakoif THIT 3)1eKTpHUecKoi CTaHIIMN OCHOBAH Ha TEXHOJIOTHH ITPpe0Opa30oBaHusI KHHETHIECKOH SHEPTHHX IBIDKSHUS pabodero Tena B
MEXaHUYECKYIO SHEPTHIO:

THIPO3JIEKTPOCTaHIMS

TEIUIOBAsI AEKTPUYECKAs! CTAHIHS

aTOMHAsl JIEKTPOCTAHIUS

TEPMOSIEPHAs 311EKTPOCTaHLIUA

Kakas 13 mepeqnciieHHBIX CTpaH - JIUAEp B cepe COTHETHOH SHePTeTHKH?
CIIA

I'epmanus

Poccus

®panuus

B0300HOBIISIEMYIO 3HEPTHIO MOTYYAIOT M3 IPHPOAHBIX PECYPCOB - TAKUX KaK...
Bribepute HeCKONBKO U3 4 BAPHAHTOB OTBETA:

BOJIHBI, IIPUJIUBBI

HOPUPOIHBIH a3, Topdh

COJIHEUHBIH CBET, BETEP

yrouse, HeTh

HazoBuTe 0OCHOBHOE IIPEUMYIIECTBO BO30OHOBIIEMBIX HCTOYHUKOB SHEPTHU.
BribepuTe HeCKOBKO U3 4 BAPHAHTOB OTBETA:

UCYEPIIAEMOCTh

TPYJHOAOCTYIHOCTh

HEHCYEPIIaeMOCThb

9KOJIOTHYECKAs YUCTOTA

KonngectBo snepruu nznydenus CosiHIa BO BCEM AMana3oHe JUIMH BOJIH, IOJIY4aeMOM B €AMHUIY BPEMEHH €AUHUYHOM
TUTOIIAKOM, IEPIIEHIUKYIISIPHON COTHEYHBIM JIydaM, BHE 3eMHON aTMOC(ephl Ha CPEIHEM paccTOsTHHN Mex Ty 3eMiéii u CoHIeM,
Ha3bIBACTCSI:

MOIIHOCTBIO U3JTy4EeHUS

COJTHCUHBIM H3ITyICHUEM

KOCMHYECKUM H3ITyICHUEM

COJIHEYHOM IIOCTOSIHHOM




KonndecTBenHnoe 3HaueHue naaydenus CosiHIa BO BCEM Juana3oHe [UTMH BOJIH, MOJIy4aeMOi B €IMHUILY BPEMEHH €IMHUYHOM
TUTOIIAIKOM, IEPIIEHINKYIISIPHON COHEYHBIM JIy-4aM, BHE 3€MHOM aTMOC()ephl Ha CPEIHEM PACCTOSTHUN MEKIY 3eMIEH
ComnHueM, paBHO:

1365 Bt/Mm2

1253 Br/m2

1353 Bt/m2

365 Br/m2

[Tnockwuii coTHEYHBIN KOJJIEKTOP MpeaHa3HAueH:

JUTS HAarpeBa JKUAKOCTH WIIH Ta3a 3a cueT SHepruu u3inydenus CoiHIa

JUIS IpSIMOTO TIpeoOpa3oBaHust SHEPruu nznydeHus CoylHIa B HIEKTPUUECKYIO SHEPTUIO

JUTs IpeoOpa3oBaHust SHEPTuH n3mydeHus CoJHIA B XUMHYECKYIO SHEPTHI0 MUHEPAJIBHOTO TOTUIHBA
OTNITUMU3AINH PAOOTHI TOTTMBHEIX 3JIEMEHTOB

Onrudeckuii K03()(UIMEHT MOJIE3HOTO IEHCTBHUS INIOCKOTO COJHEYHOTO KOJIEKTOPa MOKA3bIBACT:

KaKasi 4aCTh COJTHCUHOU pajiaIliy, JOCTHUTIICH MOBEPXHOCTH OCTEKIICHHS KOJUIEKTOPa, OKA3hIBACTCS MOTIIOMICHHOH €ro
MOBEPXHOCTHIO M YUYUTHIBAET TIOTEPH SHEPTHH, CBA3aHHBIE C OTPAKEHUEM YaCTH COJTHEYHOH pajualiiu

Kakasl YaCTh COJHEYHOMN paJualliu, TOCTHUIIICH ITOBEPXHOCTH OCTCKICHHS KOJUICKTOPA, OKa3bIBACTCS MIOTIIOICHHON ero
MOBEPXHOCTBIO U HE YYUTHIBACT TIOTEPH SHEPTUH, CBI3aHHBIC C OTPAYKCHIEM YaCTH COJTHEYHON paTuariu

KakKasi 9aCTh COJTHEUHOU pajiaIliy, JOCTHUTIIEH MOBEPXHOCTH KOJUIEKTOPA, OKa3bIBAETCS MPEe0OPa3oBaHHOHN B SHEPTHIO TBHKECHIISI
MOJIEKYJ paboyero Tena

Kakasi YaCTh COJHEYHOMN paTualliy, TOCTHUIIICH ITOBEPXHOCTH KOJUIEKTOpa, HE MOKET OBITh IPeoOpa3oBaHa B SHEPTHUIO IBIKCHUS
MOJIeKyI pabodero Tena

Jlst KaKoii 1€ MOBEPXHOCTH COJIHEYHOTO KOJUIEKTOPA BBINOJIHSIOT BAKYYMHBIMU:

JUIsL yCHJIGHUS OTBOJIA TEILIOTHI B OKPYKAIOLIYIO CPEeLy 3a CUET TEIUIONPOBOJHOCTH ¥ KOHBEKIIUU
JUISL yBETIMUEHUSI OTPaXKaTeIbHON CIIOCOOHOCTH IMTOBEPXHOCTH KOJUIEKTOPA

JUISL CHIDKEHUS TTOTEPh TEIUIOTHI B OKPYXKAIOIIYI0 CPEy 3a CUET TEIIONPOBOIHOCTH U KOHBEKIIUH
JUISL CHIDKSHUSI TIOTJIOIATENBHOM CIIOCOOHOCTH MOBEPXHOCTH KOJIIIEKTOpa

HcTounnkaMu reoTepMaabHOM S9HEPTUH Mo KnaccupuKanun MexIyHapoIHOTO SHEPreTHUeCKOTO areHTCTBA He SIBIISIOTCS:
MECTOPOXKJEHUE CYXOTr0 BOASHOIO mapa

MECTOPOXKJEHUE BIA)KHOTO Mapa

TEIIOTa TOPSIEro aTMOC(GEpPHOTo BO3ayXa

TEIUIOTA CyXUX FOPHBIX IIOPOJ,

ropsdJas TepMalibHas Boja

3aKOH COXpPAHEHUsI SHEPTUH 3aKIIF0YAETCS B TOM, UTO. ..

SHEPIHsl MOXKET MepeaBaThCs MEXIy TellaMU C IOMOIIBIO TEILIONPOBOHOCTH, KOHBEKIIUU MIIH U3ITy4eHUS
CyMMapHasl BHEpPIUsi 3aMKHYTOH CHCTEMBI HE M3MEHSETCS BO BPEMEHH

SHEPIHsl - 3TO YHOPSAA0UYEHHOE IBUKEHUE 3apSKEHHBIX YACTHIL

OH TPEJCTaBIsACT CO00H CyMMy KHHETHIECKON U MOTEHI[MATbHON SHEPTHI CUCTEMBI

Urto Takoe TerioBast SHeprus?

9T0 (hopMa SHEPTUH, CBSI3aHHAS C IBMYKEHHEM aTOMOB, MOJIEKYJ HIIH JPYTHX YaCTHUI] H3 KOTOPBIX COCTOUT TEIIO

9TO DHEPTHs, COJEPIKAIIAsACA B aTOMHBIX S/Ipax U BbIIENsieMast IPU SAEPHBIX pPeaKkusix

9TO TUTIIOTETHYECKAs (OpMa SHEPTUH, UMEIOIAs OTPULIATEIbHOS TABJICHHE M PABHOMEPHO 3aIOJIHSIONIAs BCE TIPOCTPAHCTBO
BCCIICHHOM

9TO SHEPIHsl, 3aKJIIOUEHHAas B JIEKTPOMarHUTHOM I10J1€

Pa3Burue aTOMHOM SHEPreTUKHU CBSI3aHO C...

BO3MOJKHOCTBIO TOJTydEeHHS HanOoJIee ACMEBOi AEeKTPOIHEPTHH
OTCYTCTBHEM BPEJHBIX OTXOJ0B

OJTHOBPEMEHHBIM TOTy4EHHEM OPYKEHHOTO MIIYTOHUS
OTPOMHBIMH 3aIlacaMH He0OXOIUMBIX PECYypCOB

Kakas u3 nepeuncnennsix ['DC sBnsercs kpynHeiimeit B Poccun?
Uraiiny

Casno-Ilymenckas ['OC

Yupkeiickas [2C

Bparckas I'DC

W3 mepedncieHHOro 0CHOBHOTO 000pyoBaHHs MapoTypOuHHEIX TOLl HCKITIOUNTE TUITHEES
TypOOarperarst

napoBasi TypOmHa

KOTJIOarperaTsl

THIPOTYPOHHBI




Kaxoii U3 nepe4ncieHHbIX HICTOYHUKOB 3HEPIHU HE OTHOCUTCS K BO3OOHOBIISIEMOMY BHLY SHEPTUH?
THIIPORHEPIHS

SHeprusi NPUIUBOB U OTJIUBOB

reoTepMallbHasi SHEpPrust

SHEPIUsl IU3EJILHOTO I'eHepaTopa

I'eoTepmanbHas SHEpreTHKA — 3TO. ..

HPOU3BOACTBO HJIEKTPOIHEPTHH, a TAKXKE TEIIIOBOI SHEPIHH 3a CYET TEIUIOBOH SHEPIUH, COJEPIKAILEHCS B HE[pax 3eMIIH
HCTIONIF30BaHNE COTHEYHOTO M3ITYyIeHHUS JUTS TIOJTyICeHHS SHEPTHH B KAKOM-JINOO0 BUIE

HarpeBaHNe IOBEPXHOCTH, MTOTIIONIAONIEH COTHEYHBIC TyIH U MOCIEAYOIIee pacpe/ielieHue i UCTIONb30BaHNE TeIIa
OTpacilb SHEPreTHKH, CIICHUATN3UPYIOLIAscs HA NCTIOIb30BAHUN KHHETHYECKOH SHEPIUH BO3YIIHBIX Mace B aTMocdepe

CoHeYHbIe HCTOYHUKH YHEPTUH MPEoOpas3yioT B SHEPTHIO. ..
TEIUIO IIJIaHEThI

3JIEKTPOMArHUTHOE U3J1y4CHHE COJIHLA

JIBIDKEHME BO3/YLIHBIX Macc

TEIUIOTY CTOPaHUs BO30OHOBIIIEMOTO TOILUIMBA

Yro Takoe bmomacca?

SHEPrOHOCHUTEIN PACTHTEIHLHOTO PONUCXOXKICHNSA, 00pazyeMble B Ipouecce poToCHHTE3A.
MOJIE3HBIE UCKOTIaEMbIE

HPUPOTHBIC OTXO/BI

SHEPTrOHOCHUTENIN AaHTPOIIOTEHHOTO MTPOUCXOXKACHUS, CO3/IaBaeMbIe B JIAOOPATOPHBIX YCIOBHUSX

Kaxas cTpana U3 npeanosKeHHOTO CITUCKA SBISIETCS JINAEPOM 10 HCIIOIB30BAaHUIO BETPOIHEPTETUKH?
Poccus

Kurait

TI'epmanus

SIlnonus

AnbTEpHATUBHBIE UCTOYHUKH SHEPTHH UCIIONB3YIOTCSA OTPAaHUYEHO B CBS3H C...
BBICOKO c€0€CTOMMOCTBIO MOJIy4aeMOi SJHEPIHU

MOBBIIIEHHOH OMAaCHOCTBIO B SKCILTyaTallUH

OTCYTCTBHUEM COOTBETCTBYIOIIUX TEXHUUECKUX PEIICHUH

3arpsi3HEHUaM OKPY>KarOLIel cpeibl

3Hep1“1/m BCTpa - ...... OHCPTUsA BO3AYIIHBIX MACC B aTMOC(l)Cpe
KHHCTHYCCKas

NOoTCHIMAJIbHaA

TEIJ10BasA

MCXAaHHUCTHUYCCKAsA

MarHuTHasa

5.4. MeToauka olleHKH OCBOEHUS JUCUMILUINHBI (MoayJs, npakTuku. HAP)

Kpurepun oneHrBaHUS OTBETa HA SK3aMEHE

O1LeHKa «OTIMYHO» BBICTABISIETCS, KOTa 00YUAIOIMICS IEMOHCTPUPYET CUCTEMHbIE TEOPETHUECKUE 3HAHMS, BIIAJICET
TEPMHHOJIOTHEH, IeflaeT apryMEHTHPOBAHHBIE BEIBOBI H 0000IICHNS, IPHBOAUT IIPUMEPEI, TIOKa3kIBacT CBOOOTHOE BIIaeHHE
MOHOJIOTHYECKOH PEedbi0 1 CHOCOOHOCTH OBICTPO PEarupoBaTh Ha YTOYHSIOIINE BOIIPOCHL.

O1eHKa «XOPOLIO» BBICTABIISAETCS, KOTAa 00yJarouiicss JTeMOHCTPUPYET NPOYHBIC TEOPETHYECKHE 3HAHUS, BIaJeeT
TEPMUHOJIOTUEH, AeNIaeT apryMEHTHPOBAHHBIE BHIBOIBI M 0000IIEHNS, TPUBOAUT IPUMEPBI, HO IIPH 3TOM JIEIACT HECYIIECTBEHHBIS
OIIMOKH, KOTOPBIE OBICTPO NCIIPABIIIET CAMOCTOSTEIBHO MIIH IIPH He3HAYUTEIFHOM KOPPEKIIUH ITPEIogaBaTeNeM.

Or1eHKa «yJIOBIETBOPUTEIBHOY» BBICTABISIETCS, KOTIa 00yJaroIUiics HerTyOOKie TeOpeTUIecKre 3HaHUs, IPOSIBIAET cIabo
copMHpOBaHHBIC HABBIKY aHAJIN3A SIBIICHUHI U IIPOLIECCOB, HEAOCTATOYHOE YMEHHE JIeIaTh apI'yMEHTUPOBaHHbIC BHIBOIBI U
TPUBOIMTE IPUMEPHI, TOKA3BIBAECT HE TOCTATOYHO CBOOOIHOE BIIaJICHNE TEPMUHOIOTHEH, TOTHIHOCTHIO U ITOCIEI0BATEIEHOCTRIO
U3JI0KEHNUS, JENaeT OIIHOKH, KOTOPBIE MOXKET HCTIIPABUTH TOJIBKO IIPH KOPPEKIUH MPEIOAaBaTEIEM.

O1eHKa «HEYJIOBIETBOPUTEIHHO» BBICTABIISETCS, KOTAA 00yJaroluiicss JeMOHCTPUPYET HE3HAHUE TEOPETHYECKUX OCHOB IIPEAMETa,
HE YMEET JIeNaTh apryMEHTHPOBAHHBIC BBIBOIBI M IPHBOIUTH IIPUMEPHI, HE BIAJEET TEPMUHOJIOTHEH, IPOSBIISET OTCYTCTBHE
JIOTHYHOCTH U TTOCIIE0BATEINFHOCTHIO U3IIOKEHNS, AENNAeT OMIMOKH, KOTOPhIe He MOJKET UCIIPAaBUTh JaKe IPH KOPPEKIINH
IpernoaaBaTeseM.

ITpoxoskieHre KOHTPOJIBHOTO MEPONPHATHS 10 cllade 9K3aMEHA CUUTACTCS BHITOJIHEHHBIM YCIICIITHO, €CJIH IIPH €TI0 OLICHUBAHUN
TMOJTy4eHA OLIEHKA HE HIKE «YIOBICTBOPUTEIHHOY.

6. YHEBHO-METOAWYECKOE U HHO®OPMAIIMOHHOE OBECIIEYEHHUE

6.1. Pexomenayemas iureparypa

6.1.1. OcHoBHas JIMTepaTypa




ABTOpBI, COCTAaBUTENH

3arnaBue

Bubaunoreka

M3parenscTBoO, rOf, 3I1. aapec

JI1.1 | C.B.Kaprasues, Herpanuunonusie u Marnutoropck: 'OY BITO «MI'TY»,
E.I'.Hemmnopenko B0300HOBIIsIEeMbIe UCTOYHUKU 2008,
SHEPTUH: yIeOHOE MOCO0He
JI1.2 | A.Il.backakog, Herpanuuuonnsie u Mockga: U1 "BACTET", 2013,
B.A.MyHu B0O300HOBIISIEMbIE UCTOYHUKU
SHEpPruu: yueOHUK
JI1.3 | bparkosckuii E.B. Herpanuuuonnsle u Hosotpounk: HO HUTY MUCuC, 2015,
BO300HOBIISICMbIC UCTOYHUKU http://elibrary.misis.ru; www.nf.misis.ru
SHepruy : yueOHoe mocobue
JI1.4 |B.IL I'openos, C.B. O6mas sHepreruka. Ku. 1. Mocksa, bepaun: upekr-Menua, 2016,
T'openos, B.C. ANbTepHATUBHBIEC HCTOYHHKH http://biblioclub.ru/index.php?
Topenos u ap. , o SHEPTHH: YICOHUK page=book&id=447693
pen. B.II. T'openoga,
E.B. lBanoBoi
JI1.5 | M.IO. Cubukun, 0. /1. | HerpaauumoHHble 1 Mockga ;bepnun : [lupekr-Menua, 2014,
CubukuH B0O300HOBIISIEMbIE UCTOYHUKU http://biblioclub.ru/index.php?
SHEpruu : yuebHoe nmocodue page=book&id=257750
JI1.6 | Enuctparos B.B. Ucnonb3oBanue Cankr-IlerepOypr : M3paTenscTBO
BO300HOBIISIEMO SHEPTHH : [Tonurexanueckoro yausepcurera, 2010,
yaebHOe Tocobue http://biblioclub.ru/index.php?
page=book&id=362973
J1.7 |T.A. ®unumnnosa, I'mnposnepreruka : yueGHOE Hosocubupck : HI'TY, 2013,
M.III. MucpuxaHoB, mocooue http://biblioclub.ru/index.php?
I0.M. Cunopxus, A.T. page=book&id=436213
Pycuna
JI1.8 | b.B. JIykyrun, 1.0. CHCTEeMBI AIEKTPOCHA0KEHHSI C Towmck : M3parenscTBo ToMckoro
Mypagies, 1.A. BETPOBBIMU U COJTHEYHBIMU MOJUTEXHUYECKOTO YHUBepcurera, 2015,
ITnoTHUKOB ANEKTPOCTAHIUSIMY : yaeOHOe http://biblioclub.ru/index.php?
nocobue page=book&id=442097
6.1.2. Jlono/THUTeILHAS JIMTepaTypa
ABTOPEI, COCTaBUTENN 3arnaBue bubnnoreka W3naTenscTBO, TOM, 371. anpec
JI2.1 | pen. ILII. Be3pykux CripaBO4HUK peCypcoB Mockga : Dueprus, 2007,
BO300HOBIISIEMBIX HCTOYHHUKOB http://biblioclub.ru/index.php?
sHepruu Poccun: cripaBOYHUK - page=book&id=58342
KaTaJjor
JI2.2 |T'.B. Huxurenko, E.B. | ABTOHOMHOE Craspomnods :Arpyc, 2015,
Konomes, I1.B. AIIEKTPOCHAOKEHHE http://biblioclub.ru/index.php?
Kononnes notrpeduTene ¢ page=book&id=438729
UCIIOJIb30BaHHEM SHEPTHU
BeTpa : MOHOTpahust
JI2.3 | be3pykux ILIL Berposuepreruka: cripaBouHoe Mockga : Oueprus, 2010,
U METOANYECKOe Iocodue http://biblioclub.ru/index.php?
page=book&id=58344
6.3 IlepeueHb 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
1.4 | Microsoft Teams
1.5 |Zoom
I1.6 | bpayzep Opera
I1.7 |Bbpaysep Yandex
1.8 |MATLAB & Simulink
1.9 | WinPro 10 RUSUpgrdOLVNLEachAcdmcAP
6.4. IlepeyeHb MHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM U PO eCcCHOHAIBHBIX 023 JaHHBIX
N.1 |https://energybase.ru - KaTanor 3MeKTPOCTaHINH (aTOMHBIX, THIPABINYCCKHX, TCIUIOBBIX H Ap.)H MOJCTAHINI MHIpa

8. METOAUWYECKHE YKA3ZAHUA VI OBYYAIOINUXCA




B npouecce n3ydeHns AUCHUILTHHEI BBIACISIOT Ba BUIA CAMOCTOSTENBHON pabOTHL: ayTUTOpHAs U BHEAyAUTOPHAs. AyTUTOpHAs
CaMOCTOSITENIbHAs padoTa M0 JUCHHUILUIMHE BBIIOJIHSETCS Ha y4eOHbIX 3aHATHAX M0/ PYKOBOACTBOM Ipenojaasareis. BueaynuropHas
caMocCTosTeNbHas paboTa - IaHupyeMas yaeOHas pabota 00yJalomuMcs, BEITOTHIeMast BO BHEAYIUTOPHOE BpeMs 110 3aJaHUIO U
HPU METOANYECKOM PYKOBOJICTBE IIPEIOAaBaTeNs, HO Oe3 ero HeMOCpeACTBEHHOTOo yyacTus. CaMocTosATenbHAs padoTa, He
MPeAyCMOTPEHHAs IPOrpaMMOi yueOHOM JUCHMIUIMHBI, PACKPBIBAIOLIEH  KOHKPETH3UPYIOIIEH ee cofep:KaHue, OCYIECTBISETC S
00y4aIOINMCsI THUIIMATHUBHO, C LIEJIbI0 PEaN3alui COOCTBEHHBIX YIeOHBIX M HayUHBIX HHTEepecoB. Jiist Gonee 3 pekTHBHOTO
BBITIOJTHEHHS CAMOCTOATEIBHONW pabOThI 0 AUCIUTUIMHE NIPENOAaBaTeIh PEKOMEHYEeT HCTOYHUKH IS Pa0OTHI, XapaKTepH3yeT
Hanboee paroHaIbHYI0 METOANKY CAMOCTOSITENbHON pabOoThL, IEMOHCTPUPYET paHee BHIMOJIHEHHbBIE 00yJaromuMucs paboTsl U
T.11. Byl 3ajanuii Uit BHEayTUTOPHON CaMOCTOSITENBHOM pabOThI, MX COJEPKAHUE U XapaKTep MOTYT UMETh BapHaTHBHbIH U
nmddepeHITIMpOBaHHBIN XapaKTep, YIUTHIBaTh HHIUBHIYAIbHBIE 0COOEHHOCTH oOydaromerocs. CaMoCTOsTEeNbHAs padoTa MOXKET
OCYIIECTBIATHCS MHIUBUAYATBHO WU IPYIIIAMH CTYAEHTOB online U Ha 3aHATHSIX B 3aBUCHMOCTH OT IIeNH, 00beMa, KOHKPETHOH
TEMaTHKU CAaMOCTOSATENILHONU paObOThI, YPOBHS CI0XKHOCTU. KOHTPONb pe3yabTaToB BHEAYAUTOPHON CAMOCTOSTENEHON paboThI
OCYIIECTBIISETCS B TIPEAEIax BPEMEHH, OTBEJCHHOTO Ha 00s13aTeNbHbIC yUeOHbIE 3aHATHS 110 JUCIUILIMHE HA TPAaKTHYECKHUX,
na00paTOPHBIX 3aHATHSIX.




