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1. HEJIX OCBOEHUA

1.1 Heﬂb JUCHUIUINHBI: U3YUCHUEC MEPCIEKTUBBI Pa3BUTHA, MUPOBOTO U OTCUCCTBCHHOTO OIIbITA OCBOCHUSA NCTOYHUKOB
BO300HOBIIIEMOM OHEPIruu, a TaKKE aJIbTECPHATUBHBIX 10 OTHOMICHUIO K TPAAUIHOHHBIM UCTOYHUKAM, IIPUMEHACMBIM B
OHCPICTHUKE.

1.2 | 3agaun: NO3HAKOMHTB 00yJaIOMIMXCs ¢ MPOOIIEeMOif OrpaHUYEHHOTO 3amaca XHUJIKOr0 U ra30BOro TOILIUBA, CO CTPYKTYpO
IIPOM3BOJICTBA U MTOTPEOIICHUS TOIUTMBHO-3HEPTeTHUECKUX PECYPCOB; TaTh HH(POPMAIHIO O TIOTCHIIHAIEHBIX
BO3MOXKHOCTSIX MCIIOJIb30BAHMUS, IPUHIMUIIAX MCIIOIB30BaHM KOHCTPYKIUH U pexXuMax paboTel 000pyI0BaHUS HA
HETPAJUIHOHHBIX U BO30OHOBIAEMBIX HCTOYHUKAX.

2. MECTO B CTPYKTYPE OBPA30BATEJIbHOM ITPOT'PAMMBI

biok OII: b1.B.JIB.07

2.1 TpebGoBanus K HpeHBa]PHTeJILHOﬁ MOATOTOBKE 00y4aI0IIerocsi:

2.1.1 | BropuyHble 3HEPropecypchl MPOMBIIUICHHBIX TPEANPUITHI

2.1.2 | KoHcTpyKIMHU U TeoBasi paboTa NpOMBIIUIEHHBIX Meueit

2.1.3 |KoTenbHble yCTAHOBKU U APOTEHEPATOPHI

2.1.4 | OnexkrpocHabxeHue u 000PYyIOBaHNUE MPOMBIIUICHHBIX TPEAIPUATHI

2.1.5 |McTOYHHMKA M CUCTEMBI TEIUIOCHAOKEHHUS

2.1.6 |MarepuanoBeneHUE U TEXHOJIOTUS KOHCTPYKIIHOHHBIX MaTepUalOB

2.1.7 |Harserarenu u TEIJIOBBIC JBUTaTEIIN

2.1.8 | OcHOBHI TpaHC(OpPMALIUH TETIOTHI

2.1.9 | IIpoeKTHBIH TOAX0/1 B TEXHUKE

2.1.10 |HaueprarenbHas TeOMETpUS U HHXKEHEpHAs Tpaduka

2.1.11 | Dxojyorus

2.2 JAucuunianubl (MOIY/IH) U MPAKTHKH, IS KOTOPBIX 0CBOEHHE JAHHON AUCUMIJIMHBI (MOAY/Is1) HEOOX0UMO KaK
npeallecTByIee:

3. PE3YJIbTATBI OBYUYEHUS IO JUCIUITIJIMHE, COOTHECEHHBIE C ®OPMUPYEMBIMHA
KOMIIETEHIIUSAMHA

YK-6: npuHsTHE penIeHuii

3HaTb:

YK-6-31 0CHOBHEIC HCTOYHHKH Hay‘lHO—TeXHPIFICCKOﬁ I/IH(i)OpMaHI/II/I o0 MaTcpurajiaM B obiactu HCTPpAaAUIIHUOHHBIX U
BO300HOBIIIEMBIX UCTOYHHKOB OHEPIrun

ITIK-1: n1poeKTHO-KOHCTPYKTOPCKAs (B 00JI1aCTH TENJIOHEPIreTUKH M TeIVIOTEXHUKH)

3HaTh:

TIK-1-31 meTopl mpoBeeHUs PAcUETOB SHEPTETHYECKON MOIIIHOCTH YCTaHOBOK JJISl HCIIOJIb30BAHMUS SHEPTUU COJIHLA, BETpa U
JPYTHX SHEPTETHIECKHUX PECYPCOB

YK-6: npunsitue pemeHui

YMmerb:

YK-6-Y1 npuHUMaTH pereHus Ipu 000CHOBAaHUN TEXHOJIOTHYECKHUX CXEM YCTaHOBOK

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

Ymern:

ITK-1-Y1 paccunTBIBaThE CE0ECTOMMOCTE SHEPTHH, 0O0CHOBEIBATE BEIOOP 000PYIOBAHIS; OLICHUBATD TIOTCHIHAT BO3MOKHOM
TeHepaIuy SHEPTUH Ha HETPAAUIIMOHHBIX HCTOUYHUKAX; COCTABIISTH dSHEPreTHUeCKHEe OaaHChl TEIUIOTEXHOJOTHYECKUX CXEM M UX
JJIEMEHTOB Ha 0a3e HeTPaIUIIMOHHBIX HCTOYHHUKOB

VYK-6: npunsTHe pemieHni

Baaaernb:

VK-6-B1 cpencrBamu nHGpOpMANIHOHHO-H3MEPUTEIEHON TEXHUKH P OLICHHBAHUN HCTOYHUKOB aJIbTEPHATUBHOMN SHEPIHU

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

Baagern:

TIK-1-B1 mMeTomamu OlleHKH MOTEHIMAA, Ce0ECTOMMOCTh SHEPTUH, 0O0CHOBAHUSI SKOJIOTHYECKUX MPEUMYIIECTB UCIOIb30BAHUS
HETPAUIIMOHHBIX UCTOYHUKOB Ha MPEANPUATHIX SHEPTETUKH, IIPOMBIIUICHHOCTH




4. CTPYKTYPA U COJAEPKAHMUE

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 Bropuunsbie sHepreTuyeckue 5 2 MK-1-31 IIK-1- | JI1.1 JI1.2 KM1
pecypent (BOP). Ux Bumst n V1IIK-1-B1 JI1.3J11.4
KpaTKas XapaKTepUCTHUKA. YK-6-V1 JI1.5J12.1
DKOHOMHUS SHEPTUU TIPU 23
yrunmusanun BOP. /Jlex/ 313233
1.2 [IpuHnMNIManbHBIE 5 30 MK-1-31 IIK-1- | JI1.1 JI11.2 KM1
BO3MOXHOCTHU V1 VK-6-Y1 JI1.3 J11.4
KCIIOJIb30BaHUS BTOPHYHBIX JI1.5J12.1
SHEpropecypcoB. MeTo bl J12.3
HCII0JIb30BAHNE TETUIOBBIX 2132033
BOP. Pereneparusnoe u
BHEIIIHEE HCII0JIb30BaHNE
terioTel BOP. Tennossie
Hacocbl. VIX HazHaueHue 1
MPUHIUI JSHCTBUSL.
Koa¢ppumment
Tpanchopmarmu. M icTouHuKH
HU3KOIIOTEHIINAILHON
TEIUIOTHI UTS MX pabOTHL
O06nacTi NpUMEHEHUS.
Ucnonp3oBanue
HU3KOTOTEHLUAIBLHOTO Teria
C TIOMOLIBIO TEIUIOBBIX
HacocoB.[loTpebnenue
TOIUIMBHO-3HEPTeTUIECKUX
pecypcos B mupe. /Cp/
Paznen 2. I'maposnepreTuxa
2.1 I'unposnepropecypcsl. 5 2 IMK-1-31 TIK-1- | JI1.1 JI1.2 KM1
OCHOBHBIE COOPYXKEHUS Vi JI1.3 JI1.4
I'SC.PerynupoBanue peqHOrO J1.5
croka. Bomoxpanwnuina JI1.6J12.1
I'2C. /Jlex/ 2.3
313233
2.2 Uzydenue cxem 5 4 MK-1-31 TIK-1- | JI1.1 JI1.2 KMI1
TUAPOTYPOUHHBIX YCTAHOBOK. V1IIK-1-B1 JI1.3 J11.4
ITorennuan manoi YK-6-31 JI1.5
TUJPO3HEPTETUKU, METObI JI1.6J12.1
ero pacuera. TexHuueckue u J12.3
SKOHOMMYECKHE 212233
ruaposnepropecypcest. /Ilp/
2.3 OCHOBHBIC TTIOHSATHS 5 20 ITK-1-31 JI1.1 J11.2 KM1
TUIPOJIOTUH. MOIIHOCTh U JI1.3J11.4
SHEPrus BOJHOTO MOTOKA. JI1.5
OO01ue NoHATHS O JI1.6J12.1
THAPOTYpOWHAX, UX BHAAX U J12.3
napameTpax.CocTaB u 013233
KOMIIOHOBKA OCHOBHBIX
coopyxennii [ DC.
PycrnoBeie, IpUIIOTHHHBIE U
nepuBanronHsie ['DC.
DHeprus MOPCKHUX MPHUITUBOB
Y IpYTHE BUJBI SHEPTETHKH.
BonHoBast sHepreruka.
BonHOBBIE 71EKTPOCTAHIIUH,
WX DHEPTeTUYECKUE
XapaKTEePUCTUKH,
0COOEHHOCTH
peKUMOB paboThl. /Cp/




Paznen 3. BerposHeprernka

3.1 Berposnepreruueckue 2 IK-1-31 TIK-1- | JI1.1 JI1.2 KM1
YCTAHOBKU. THIIBI Vi JI1.3 J11.4
BETPO3HEPIeTUUECKUX JI1.5
YCTaHOBOK. JIT.7J12.1
Berpoanexrpocranumu. /Jlex/ J2.3J12.4
JI2.5
313233
3.2 Pacder uneanpHOTO H 4 TK-1-31 TIK-1- | JI1.1 JI1.2 KMI1 P1
peanbHOTO Berpsika. /T1p/ V1 VK-6-31 JI1.3 J11.4
JI1.5
JI1.7J12.1
J2.3J12.4
J12.5
2102233
33 MopenupoBanue 4 VK-6-B1 JI1.1 J11.2 KMI1,K P2
BETPOYCTAaHOBKH B JI1.3 J11.4 M2
nporpamme MATLAB /J1a6/ J1.5
JI1.7J12.1
J12.3712.4
J12.5
2102233
34 Teopus nneanbHOTO 20 MK-1-31 IIK-1- | JI1.1 JI1.2 KM1
KpBUIBYATOTO BETPOKOJIECA. V1IIK-1-B1 JI1.3J11.4
OO0TekaHue TI0CKOH YK-6-31 J1.5
MOBEPXHOCTH, JI1.7J12.1
MIePIICHINKYISIPHO M JI2.3J12.4
HaIpaBJICHUIO BETPA. J12.5
Hamnpasnenus 213233
HCTOJIb30BaHUS BETPOBOM
SHepruu. ABTOHOMHas U
CHCTEMHasl BETPOdHEpreTHKa.
TeXHUKO-35KOHOMHUYECKUE
MOKa3aTeIHn paboThHI
BETPOIHEPTETUUECKIX
YCTaHOBOK B COCTaBe
sHeprocucTemsl. /Cp/
Pa3nen 4. CoHeunast
IHepPreTHKa
4.1 Ucnonb3oBanue seprun 2 TIK-1-31 TIK-1- JI1.1 J11.2 KM1 P1
Connna. THUIIBI KOIJIEKTOPOB; V1IIK-1-B1 JI1.3J11.4
MIPUHIIMITBI UX JICHCTBUS U VK-6-31 JI1.5 J11.7
METO/Ibl PACUETOB. JI1.8712.1
CeIleKTHBHBIE TOKPHITHS. J12.2J12.3
AKKyMyJIHpOBaHHUE TeIJIa. 212233
Tunbl aKKyMyJIATOPOB U
METOJIBl X pacueTa.
ConHeuHbIe 2JeKTPOCTAHIINY.
ConHeuHble
(hoToanmexTpuUecKre
mpeoOpa3oBaTeNH.
TepmonnekTpuueckue
npeobpazoBatenu. /Jlek/
4.2 Pacder connednoro 4 VK-6-31 YK-6- | JI1.1JI1.2 KM1 P1
kosekropa /TIp/ B1 JI1.3 J11.4
JIL.5 JI1.7
JI1.8J12.1
J2.3

012233




43 Kocmuueckue COC. 5 30 | IIK-1-31 [OK-1- | JI1.1 J11.2 KM1 P1
IMapoTypounnsie COC. B1 YK-6-31 JI1.3 J11.4
I'emrocTathl, COTHEYHBIC JI1.5 JI1.7
GaIrHu U TapoOTeHePaTOPEI. JI1.8712.1
Monynbusie COC. J12.3
ConneuHoe 2102233
TeIIOCHAOKEeHNE.
ConHeyHbIe
TEII0AKKYMYJISITOPBI H
OTIPECHUTENLHBIE YCTAHOBKH.
TonnuBHEIE 2neMeHTHI. /Cp/
Pazgen S. I'eorepmaiibHas
IHepreTHKa
5.1 I'eoTepmanbHast sHEpPTHS. 5 2 IMK-1-31 TIK-1- | JI1.1 JI1.2 KM1
ITonaTue BTOpUYHBIX B1 VK-6-V¥1 JI1.3 J11.4
sHepropecypcoB. /JIek/ JI1.5712.1
2.3
313233
5.2 Hanpasnenust 5 20 IMK-1-B1 YK-6 | JI1.1J11.2 KM1
HCIIOJIb30BAHUS -31 JI1.3J11.4
reoTepMaIbHOM JI1.5J12.1
sueprun. /Cp/ J12.3
212233
Pa3gen 6. Buosnepreruka
6.1 [MonsaTHe 1 KITaccuPpuUKAUS 5 2 TIK-1-31 TIK-1- | JI1.1 JI1.2 KM1
6uoTormuBa. VcrnonszoBanue Vi JI1.3 J11.4
OHOTOILIUBA IS JI1.5J12.1
SHEpreTHIecKuX Ienei. /JIex/ J12.3
212233
6.2 DOTOCHHTES KaK 5 23 MK-1-31 TIK-1- | JI1.1 JI1.2 KM1
€CTECTBEHHBIN aKKyMYJITOP V1IIK-1-B1 JI1.3J11.4
costHeyHOH 3Hepruu. CocraB YK-6-31 YK-6- JIT.5J12.1
U CBOMCTBA SKCKPEMEHTOB Vi J12.3
>KAUBOTHBIX H IITHII. 212233
ToruuBHas TpeBeCHHa,
TMIOJICBBIE KYJIBTYPBI, OTXOIBI
neconepepabaThIBaIOIeH 1
LEIUTIOIO3HO-0yMaKHOM
MPOMBIIUICHHOCTH KaK
SHEPTOHOCHTEIH.
[IpousBoacTBO GrOMacchl Iis
SHEPTEeTHYCCKUX LIEINICH.
CHHTETHYECKOE KHJIKOe
TOTuMBO. Beixo Ouorasa u3
CENbCKOXO03SIHCTBEHHBIX
orxonoB. CeIpbeBast 6aza uis
pou3BOACTBa Onoraza. /Cp/
6.3 [Toxaroroska u caada 5 9 TIK-1-31 TIK-1- | JI1.1 JI1.2 KM1
9K3aMeHa /JK3aMeH/ V1TIIK-1-B1 JI1.3 J11.4
VYK-6-31 YK-6- | JI1.5J11.8
VY1 YK-6-B1 212233
5. ®OHJ OHEHOYHBIX MATEPUAJIOB
5.1. KoHTpoabHbIe MepONPUATHS (KOHTPOJIbHAsI patoTa, TeCT, KOJUIOKBHYM, YK3aMeH H T.I), BOMPOCHI IJIs
CaMOCTOSITETbHOM MOATOTOBKH
Kon KontponrsHoe r][/]ll){o};e}?ﬂeMHe B
KM MepOTpHATHE JTIAKATOPBI OTIPOCHI JUTSI TIOJTOTOBKH

KOMIIETEHIIAHN




KM1

IToxroroBka k ciauu
JK3aMeHa

TK-1-31;YK-6-
31:TIK-1-V 1;[IK-1-
B1;YK-6-Y1;VK-6-
BI

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

2) DKOHOMWUS PHEPTUH NpH yrumu3anuun BOP

3) [IpuHIMIIIaTEHEIE BO3MOXKHOCTH UCIIOJIB30BAHHS BTOPUIHBIX
SHEPropecypcoB

4) Meto1bl HCTIONB30BaHKE TEIUIOBBIX BOP

5) PerenepaTuBHOE M BHEIITHEE HCIIOJIH30BaHHE TETUIOTH BOP

6) TernoBsie Hacochl. VX Ha3HauUSHNE W TPUHIMI ACHCTBHSL.
Koadduruent tpanchopmarium

7) UcTOYHUKN HU3KOTIOTEHIMATIBHOM TeroThl. O0IacTH IPUMEHEHMS.
Hcnonp30BaHne HU3KOMOTEHIIMAIBEHOTO TEIIa C IOMOIIBIO TEIIOBBIX
HAaCOCOB.

) ConHeuHas 3HEprys Kak HCXOJHas! COCTABIISIONIAs JIFOOBIX
SHEPrOMCTOYHHUKOB (KpPOME SAEPHBIX)

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

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

U3ITy9eHHUs.

11) MupOBOIi OTIBIT COTHEYHOMN SHEPTETUKH

12) be3mammHHEbIEe TPeoOpa3oBaTENN COTHETHON SHEPTHA

13) Xumuuecku YHCThIN KpeMHHN — 6a30BbIN MaTepHa A COTHEUHBIX
SHEPreTHYECKUX YCTaHOBOK

14) ®otosnexTpuaeckne mpeodpa3oBaTeIH, COTHEYHBIE OaTapen

15) TepmoanekTpudeckue mpeodpa3oBaTenn

16) Kocmuueckue COC

17) Hapotypounusie COC

18) I'emmocTaThl, COHEUHBIE OAIIHY U TAPOTEHEPATOPEI

19) Monyneasie COC

20) CosHeYHOE TEIIOCHAOKEHHE

21) ConHeYHBIE TEIIIOAKKYMYJIATOPHI H OIIPECHUTEIBHBIE YCTAHOBKH.
TonuBHEIE 3I€MEHTHI

22) Pecypchl BeTpoBOIi HEprUu B peruoHax PO

23) MupOBOIi OIIBIT BETPOIHEPTETUKU

24) Korctpyknuu Berpoasurarenei 1 BOC, 3aBHCHMOCTS MOIITHOCTH
BOC ot ckopocTu BeTpa 1 AuamMeTpa BeTpoKoeca

25) Ipubpexusie (Mopckue) BOC

26) Pexxumer padotsr BOC. Pabora BOC Ha sHeprocucremy

27) IlepcrieKTUBHI pa3BUTHS BETPOIHEPreTHKU B Poccun

28) Harpysku Ha IpUPOAHYIO Cpely OT BETPOIHEPTETHUECKUX
YCTaHOBOK

29) BoaHble 1 THAPOIHEPTETHIECKHE pecypcsl PO

30) PasBurue ruaposnepreruxu Poccun

31) 'mapoTexHUYeCKHUe COOPYKEHUs, OETOHHBIE U TPYHTOBBIC TUIOTHHBI
32) Tunst I'DC u runpotypOuH

33) I'mapoakKyMyJIHPYIONIHE YCTAHOBKH, 00paTUMBIE THAPOArperaTsl
34) Mausie I'DC, nepcrekTHBBI JalbHEHIIEro 0CBOSHHS
ruapopecypco PO

35) Ponp ruapaBIMYecKiX W THAPOAKKYMYTHPYIOIIIX 3IEKTPOCTaHIIIH
B 3HEProcucTeMax

36) [ousTre U KIaccubHUKaiys OMOTOIUINBA

37) ®oTocuHTE3 KaK €CTECTBEHHBIH aKKyMYISTOP COTHEYHON SHEPTHH
38) CocTaB 1 CBOHCTBA SKCKPEMEHTOB KHBOTHBIX U IITHUI]

39) TonnuBHAs APEBECUHA, TIOJEBbIE KYIbTYPbI, OTXOBI
JeconepepadaThIBAIOIIEH H IIEIUTI0JIO3HO-0yMaXKHOI
TPOMBIIIICHHOCTH KaK SHEPTOHOCHTEIN

40) ITpousBoacTBO OMOMACCHI AJIsl SHEPTETHYECKUX LIeNeit

41) CHHTETHYECKOE JKUKOE TOIUITMBO

42) Berxon 6norasa n3 CenbCKOX03IHCTBEHHBIX OTX0I0B

43) CripbeBas 6a3a s Mpou3BoCcTBa Onorasza




KM2 MopenupoBanue
BETPOYCTAHOBKH B
porpaMme

MATLAB

IK-1-31;1IK-1-
V1;IIK-1-B1;YK-6-
31;VK-6-V1;YK-6-
B1

Kaknmu mapamerpaMu XxapakTepu3yeTcs SHepreTudeckast eHHOCTb
BeTpa? Kak onpenensercs cpeqHss CKOPOCTb BETpa B JAHHOMN
MecTHOCTH? Kak onpezensiercs: S3Heprus BETPOBOTO IIOTOKA U Kak OHa
COOTHOCHUTCS CO CKOPOCThIO BeTpa? Kak onpenensercst BepoITHOCTb
BeTpa C ONpeIeIeHHON CKOPOCThIO B JaHHOHM MecTHOCTH? Kak
OMpeENAeTCs MOIHOCTh BETPOBOTO MOTOKA €AMHUYHOTO ceueHus? Yo
TaKO€ BETPOIHEPreTUUECKUH KaaacTp U JUId 4ero OH cocTaBisieTcs?
Kak ompenensiercss MOIITHOCTB BeTpo3HepreTudeckoil ycranosku? Kak
OIpefieNnaeTcs BEPOSATHOCTh 0XKUIAHHUsI BETPOBOTO MOTOKA
onpeneneHHol MomHoctu? Kakue ycrpoiicTBa Ha3bIBaloOT
BETPOIHEPTeTHIECKIMHU yCTaHOBKaMHU? Kakue cHiIbl JeHCTBYIOT Ha
Teno, ooTekaeMoe MOTOKOM Bo3ayxa? Kakumu mapamerpamu
xapakrepusyercs ioboe Berpokosieco? I1o kakoii 3aBucumMocTu
OMpEENsieTCsl MOLTHOCTD, pa3BuBaeMasi Berpokosiecom? [1o kakum
OCHOBHBIM NIPHU3HAKaM KJIACCUGHIUPYIOTCA BETPOYCTAHOBKH?

5.2. Ilepeyenn padoT, BbINOJIHSIE

MBbIX 110 JUCIHUILJINHE (

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

Kon HasBanue Tposepsembie
HHHKATOPHI Copnepxanue pabOTHI

paboTsl paboTsl N

KOMITeTEHIUI1

P1 PacuetHo- IIK-1-31;I1K-1- Conepxanue PT'P:
rpadugeckoe Y1;IIK-1-B1;YK-6- | 1) KpaTkas xapakTepHCTHKa CHCTEM IIpeoOpa3oBaHus COTHETHON
3a/laHue Ha TeEMY 31;YK-6-B1;YK-6- SHEPrUH
"Pacuer cuctemsl Vi 2) BeiGop cxeM relnroBOJOHArPEBATEIbHON YCTAaHOBKI
COJIHEYHOT'O 3) Pacuer TemoBo# MOIIHOCTH CHCTEMBI TOPSTYETO BOJOCHAOKCHUS
rOpsTY€ero 4) Pacuer mosie3Hoi1 IT0OMa M COTHEYHBIX KOJUICKTOPOB
BOIOCHAOXKeHHS" 5) Pacuer akkymynaTopa TEIUIOTH M KOJIMYECTBA BEIpa0aThIBAEMO

SHEPTUU

6) Ornenka 3 (eKTHBHOCTH YCTAHOBKU

Texymuii KOHTPOIIb 3a BbIoNHeHHeM PI'P ocymecTsisercs
npernojaBaresieM IMyTeM MPOBEPKH Pa3/iesIoB B COOTBETCTBUU C MJIAHOM
BBITIOJTHCHHS.

P2 MopenupoBanue ITK-1-31;I1K-1- OcyIecTBIseTCs MOJSTUPOBAHNE paOOTH BEHTHIIAIIUOHHOM
BETPOYCTaHOBKHU B VI;IIK-1-B1;VK-6- | anexrpocranmnuu B nporpamme Matlab Simulink mo nHIuBHIyanbHBIM
mporpamMme 31;YK-6-Y1;YK-6- |3amanusm
MATLAB B1

5.3. OueHouHble MaTepuaIbl, HCIOJIb3yeMble IS IK3aMeHa (onucaHue OUJIeToB, TECTOB U T.IL.)

OK3aMCHAIMOHHBIH OHMJIET IO JUCIUIUIMHE BKIIIOYAET B ceOs 1B TEOPETHUESCKUX BOMPOCH IO TeMaM, H3JI0KEHHEIM B 4 pasjene
nannao# PII/I. buners xpaHstcs Ha kadenpe U YTBEPIKICHBI € 3aBEAYIOIIIM.

HpI/IMepLI BOIIPOCOB U 3aJJaHUI KOMIIBIOTCPHOI'O TECTUPOBAHUSA

COBOKYITHOCTH NEPCIIEKTHBHBIX CIIOCOO0B MOIYUCHNUS, Iepeaadr U UCTIOIB30BaHHS SHEPTUH, KOTOPBIE PACIIPOCTPAHEHEI HE TaK
HIMPOKO, KaK TPaJULUOHHBIE, OJJHAKO MPEICTABIAIOT HHTEPEC U3-3a BEITOJHOCTH UX UCIIOIb30BAHUS U, KaK MPaBHUIIO0, HU3KOM pHCKe
NpUYMHEHHS Bpesia OKpyXKalolle cpene

aIbTCPHATHBHAS SHEPTETHKA
BETPOIHEPIeTHKA
OGUOTOILUIMBO

COJIHEYHAsl SHEPIreTHKa
THIPOIHEPreTHKA

OTpacib SHEPreTHKH, CIEHATH3NPYIOMAsicS Ha IpeoOpa3oBaHNN KHHETHUECKOH SHEPTUH BO3IYIIHBIX Macc B aTMoc(epe B
AIIEKTPUIECKYI0, MEXaHHUIECKYIO, TEIUTOBYIO HIIH B JIIOOYIO APYTYIO (OPMY 3HEPTHH, YAOOHYIO IS HCIOIb30BaHMSA B HAPOIHOM

XO3HCTBE

BETPO3HEPreTHKA
IbTCPHATHBHAS SHEPreTHKA
OHMOTOILINBO

COJIHEYHAsl YHEPIreTHKa
THIIPO3HEPTEeTHKA

Tomnupo u3 PAaCTUTEIBHOTO UJIN JKUBOTHOI'O ChIPbA, U3 IPOAYKTOB JKU3HCACATCIIbHOCTU OPTaHU3MOB UJIN OPraHu4€CKUX

HPOMBILIICHHBIX OTXO/I0B
OHMOTOILINBO
BETPOIHEPIeTHKA
aIbTepPHATHBHAS SHEPreTHKA
COJIHEYHast SHEPreTHKa
THIPOIHEPTEeTHKA




Hamnpagsienue anbTepHATUBHOM SHEPTreTHKN, OCHOBAHHOE Ha HEMOCPEICTBEHHOM HCIIOIb30BAHUH COTHEYHOTO M3ITYICHHUS IS
TIOJTyYIEHUSI SHEPTUH B KAKOM-JTHOO BUJIC

COJTHEYHast PHEPreTHKa

OHMOTOILIMBO

BETPOIHEPIreTHKA

aNbTepHATUBHAS SHEPTEeTHUKA

THIIPOIHEPTEeTHUKA

HoBas TeHaeHLUs B SHEPTETUKE, CBA3aHHAs C IPOU3BOJICTBOM TEILIOBOM U 31EKTPUUECKON SHEPTUU
pacnpenenéHHoe IPOU3BOACTBO SHEPTUU

reoTepMalbHas SJHepreTuka

rpo30Basl SHEPreTHKA

YIIPABISAEMBIH TEPMOSICPHBIN CUHTE3

BOJIOPOJIHAS DHEPIeTUKA

YcerpoiicTBo s MpeoOpa3oBaHus KHHETHIESCKON SHEPTHH BETPOBOTO ITOTOKA B MEXaHHUIECKYIO SHEPTHIO BPALICHHUS POTOpPA C
MOCJIEAYIOIINM €€ IPeoOpa3oBaHNUEM B JICKTPHUECKYIO SHEPTHIO

BETPOTreHepaTop

BETPsIHAS NIEKTPOCTAHIHS

Ha3eMHas BETPsiHasl JIEKTPOCTAHIMS

npuOpeKHas BeTpsiHAs MEKTPOCTAHIHS

menb(oBas BeTpsHask EKTPOCTaHIHs

Tu BeTpSAHBIX 2IEKTPOCTAHINH, BETPOTEeHEPAaTOPHI KOTOPBIX YCTAHABIMBAIOTCSA HAa HEOOJIBIIOM YIAJICHUH OT Oepera Mopsi HiIH
OKeaHa

NpHOpEkKHast BETPSHAS JEKTPOCTAHIINS

BETPOTEHEPATOP

BETPsiHAs JJIEKTPOCTAHLUS

Ha3eMHas BETPsHAast JIEKTPOCTaHIIUSA

mrenb(oBasi BETPsSHAS IEKTPOCTAHIIUSL

ITosiHas 5HEpPTUsl BETPOBOTO MOTOKA KAaKOKH-IMOO MECTHOCTH Ha OIPEAETICHHON BBICOTE HaJl TOBEPXHOCTHIO 3eMJIH
BETPOBOH MOTEHIHAI

BAJIOBOI ITOTCHITHAT

TEXHUYECKUI MOTEHIAIT

3KOHOMHYECKUN IMOTECHIIAAIT

BETPOBOM KalacTp

OHepreTudeckuil SKBUBAJIEHT BETPOBOTO MOTOKA KaKOH-THOO MECTHOCTH Ha OMpeIeICHHON BBICOTE HaJl MOBEPXHOCTHIO 3eMIIU
BaJIOBOI MOTEHIIAT

BETPOBOM IOTEHLIUAI

TEXHUYECKUI MOTEHIAT

SKOHOMHUECKHUIl MoTeHuan

BETPOBOH KalacTp

YacTp BaJOBOTO MOTEHLMAIA, KOTOPasi MOKET OBITh MOJIE3HO MCIIOIB30BaHA C MOMOIIBIO COBPEMEHHOIO BETPOIHEPTETHUECKOTO
000pyI0BaHUs C YYETOM TPeOOBAHHUH COMUATLHO-IKOJIOTHIECKOTO XapakTepa

TEXHUYECKUI MOTEHIAT

BETPOBOM MOTEHIMAII

BaJIOBOI ITOTEHITHAT

SKOHOMUWYECKHUI ITOTCHITHAT

BETPOBOM KalacTp

B 0a3y coBpeMeHHOI TpaIUIIMOHHON SHEPIreTUKH HE BXOIHT:
TEIUTOBAsSI AIIEKTPUIECKasi CTAaHIIHS

TEepPMOSICpPHAs JIEKTPOCTAHIINS

THPOAICKTPOCTAHIIHS

aATOMHAs JIEKTPOCTAHITUS

Kaxoii Tum s5ekTprueckoil CTaHIIMM OCHOBAH Ha TEXHOJIOTHH MpeoOpa3oBaHus KHHETHYECKOH SHEPTUH IBH)KEHHsI pabouero Tena B
MEXAHUYECKYIO SHEPTHIO:

THIIPORIEKTPOCTaHIINS

TEIUIOBAsI MIEKTPUYECKAs CTaHLMsA

aTOMHasl MEeKTPOCTAHIHS

TEPMOSIIEPHAs 3IEKTPOCTaHLIUS

Kakas 13 nepeurciIeHHbIX CTpaH - JInJep B cepe COIHEUHOH SHEpreTHKU?




CIIA
I'epmanus
Poccus
®panuus

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

BOJIHBI, IIPUJIUBBI

HPHPOAHBIH Ta3, TOpQ

COJIHEUHBIH CBET, BETEP

yroJsib, HeTh

HazoBuTe 0CHOBHOE IIPEUMYIIECTBO BO30OHOBIIEMbIX HCTOYHUKOB SHEPTHU.
BribepuTe HeCKOBKO U3 4 BAPHAHTOB OTBETA:

HCYEPIIAEMOCTh

TPYJHOAOCTYIHOCTb

HEHCYEPIaeMOCTh

9KOJIOTHYECKAs YHUCTOTA

KonngectBo snepruu nznydenus CosiHIa BO BCEM AMana3oHe JUIMH BOJIH, IOJIY4aeMOM B €AMHUIY BPEMEHH €AUMHUYHOM
TUTOIIAKOH, IEPIIEHINKYIIIPHON COTHEYHBIM JIydaM, BHE 3eMHON aTMOCQephl Ha CpEIHEM paccTOsTHAN Mexny 3eMiéii u CoHIeM,
Ha3bIBACTCSI:

MOIIHOCTBIO U3JTy4EHUS

COJTHEYHBIM H3ITyICHUEM

KOCMHYECKUM H3ITyICHUEM

COJIHEYHOM IIOCTOSIHHOM

TInockuii comHEYHBIH KOJIEKTOP MPEeHA3HAUECH:

JUTSL HarpeBa JXKUAKOCTHU WJIM ra3a 3a CUCT DHEPTUU UBITYICHU COJ'IHIIa

JUIs IpsAMOTo IpeoOpa3oBaHust SHEPruu n3nydeHus CoslHIa B SIEKTPUUECKYIO SHEPTUIO

JIA Hpeo6pa3013aHI/I${ OHCPTUHN HU3JIYUCHUSA COJ'IHI_Ia B XUMHWYCCKYIO SHCPIrUi0 MUHCPAJIBHOT'O TOIIJINBA
OIITUMU3ALUHN pa6OTLI TOIINIMBHBIX 3JICMCHTOB

Onrryeckuii KO3Q@UINEHT NOJIE3HOTO JEHCTBHS ITIOCKOTO COJTHEYHOTO KOJIJIEKTOpa MOKa3bIBaCT:

Kakast 9aCTh COJTHEYHOH pafaIliy, JOCTUTIIEH IIOBEPXHOCTH OCTEKIICHHS KOJUICKTOPA, OKAa3bIBACTCS TTOTIIOMECHHON €ro
MOBEPXHOCTHIO M YUUTBIBAET OTEPH SHEPTUH, CBSI3AHHBIE C OTPAKEHUEM YacTH COJHEYHON pajuanuu

KaKasi 4aCTh COJIHEYHOH pajnaliy, JOCTUTIIEH TOBEPXHOCTH OCTEKICHHUS KOJUIEKTOPA, OKa3bIBAETCS MOTJIOIICHHOM ero
MOBEPXHOCTHIO M HE YIUTHIBAET MIOTEPH SHEPTHHU, CBI3aHHBIE C OTPAKECHUEM YaCTH COJIHEYHOH pagualui

Kakasi 4aCTh COJIHEYHOM pajnaliy, JOCTUTIIEH TOBEPXHOCTH KOJUIEKTOPA, OKa3bIBACTCs TPE0OPa30BaHHON B SHEPIUIO JBIKEHUSI
MOJIEKYJ paboyero Tena

Kakasi 4aCTh COJIHEYHOH pafinaliy, JOCTUTIIEH TOBEPXHOCTH KOJUIEKTOPA, HE MOJKET OBITH IPe00Opa3oBaHa B SHEPTHIO JABIKECHUS
MOJIEKyIN pabodero Tena

JL1s1 kaKkol 1ey MOBEPXHOCTU COJTHEYHOT'O KOJIEKTOPA BBIITOJHAIOT BAKYYMHBIMU:

JUIsl yCWIIEHHS OTBOJA TEIJIOThI B OKPYXKAIOLIYIO CPEY 3a CUET TEIIIONPOBOJHOCTH U KOHBEKLIUU
JUISL YBEIMYEHHS OTPAKaTEIbHON CIIOCOOHOCTH IIOBEPXHOCTH KOJUICKTOpa

JUI CHUKEHHUS II0TEPh TEIUIOTHI B OKPYKAIOLIYIO CPEY 32 CUET TEIUIONPOBOIHOCTH U KOHBEKLUH
JUISL CHIDKEHUSI TIOTJIOIATEIBHOM CIIOCOOHOCTH MOBEPXHOCTH KOJIIIEKTOpa

HcTounnkaMu reoTepManbHO SHEpruu Mo Kinaccupukanun MexIyHapoIHOTO SHEPIeTHUECKOr0 areHTCTBA He SIBIISIOTCS:
MECTOPOXKIEHHE CYXOIr0 BOJSHOIO I1apa

MECTOPOXKJEHUE BIAXKHOTO Mapa

TEIJIOTa FOPSIEro aTMOC(GEPHOTo BO3ayXa

TEIUIOTA CyXUX FOPHBIX IOPOJ,

ropsiyast TepMajbHas BoJa

3aK0H COXPaHEHUS SHEPIUHU 3aKIIF0UaeTCs B TOM, UTO. ..

SHEPIHsl MOXKET MepeaBaThCs MEXIY TellaMU C IOMOIIBIO TEMIONPOBOJHOCTH, KOHBEKIIMU WIIN U3ITy4eHUS
CyMMapHasi SHEprusl 3aMKHYTOM CUCTEMBI HE U3MEHSETCS] BO BPEMEHU

SHEPIus - 3TO YNOPSAJOYEHHOE ABUKCHUE 3aPSDKEHHBIX YaCTUL

OH MpEeACTaBIsIET COO0N CyMMy KHHETHUECKOW U MOTEHIHMATbHON SHEPTU CUCTEMBbI

Uro Takoe TerioBast SHeprus?

9T0 (hopMa SHEPTUH, CBI3aHHAS C IBHYKEHHEM aTOMOB, MOJIEKYJ HIIH JPYIUX YaCTHUI[ U3 KOTOPBIX COCTOUT TEIIO

9TO BHEPIHs, COJEPIKAIIAsACA B aTOMHBIX SApax U BbLIENseMast IPU SAEPHBIX peakusix

9TO TUTOTETHYECKast (hopMa SHEPTUH, UMEIOIIasi OTPUIIATEIBHOE JaBICHUE H PABHOMEPHO 3aIlOJTHSAIONIast BCE MPOCTPAHCTBO
BCEJICHHOM

9TO DHEPTHs, 3aKITIOUEHHAs B 2JIEKTPOMarHUTHOM I10JIe




PasBuTHe aTOMHOM 3HEPTETHKU CBSA3aHO C...

BO3MOXXHOCTBIO ITOJIy4eHHsI HanOoJIee IEIIEBOH AIEKTPOSHEPTHI
OTCYTCTBUEM BPEIHBIX OTXOJOB

OJIHOBPEMEHHBIM IIOJIy4CHUEM OPYKEHHOTO IUTyTOHHUS
OTPOMHBIMH 3aIlacaMM HEOOXOIUMBIX PECYyPCOB

Kakas n3 nepeuncnennsix I'9C spnstercs kpynHeiimei 8 Poccun?
Uraitny

Casno-Illymenckas ['2C

Yupkeiickas [DC

Bpatckas [DC

3 mepednciieHHOTo OCHOBHOTO 000pyI0BaHus MapoTypOHHHBIX TOL] MckmounTe muiHee
TypOoarperaTsl

napoBasi TypOuHa

KOTJI0arperaTsl

THAPOTYPOHHEI

Kaxoif 13 nepedncieHHbIX HICTOYHUKOB 3HEPIHU HE OTHOCUTCS K BO30OHOBIISIEMOMY BHLY SHEPTUH?
THIIPORHEPIHs

SHEprus NPUIUBOB U OTJIHBOB

reoTepMalibHas SHEpPrust

SHEPIUs TU3EIBHOTO TeHepaTopa

I'eoTepmanbHas 3HEpreTHKa — 9To. ..

HPOU3BOACTBO 3JIEKTPOIHEPTHH, a TAKXKE TEIIIOBOI SHEPTHH 3a CYET TETUIOBOM SHEPIUH, COJEPIKAIIEHCS B HElpax 3eMIIH
HCTIONIE30BAaHNUE COTHEYHOTO M3ITyIeHHUS JUTS TIOJTyIEeHHS SHEPTHH B KAKOM-JIN0O0 BHIE

HarpeBaHue IOBEPXHOCTH, MOTIIOMIAONIEH COTHEUHBIE TyYH U MOCIEAyIolIee pacipe/ielieHie H UCTIONb30BaHNe TeIlIa
OTpacib SHEPreTHKH, CICHUATN3UPYIOIAscs HA NCIIOIb30BAHUN KHHETHYECKOH HEPTUH BO3YIIHBIX Macc B aTMocdepe

CoJtHeYHbIE ICTOYHUKH SHEPTUH MTPe0OPa3yioT B SHEPTHIO. . .
TEILIO IJIAHETHI

ANIEKTPOMArHUTHOE U3ITy4CHHE COJTHIIA

JIBIDKEHHE BO3IYITHBIX Macc

TEIUIOTY CTOPaHUs BO3OOHOBIISIEMOTO TOIUIMBA

Yro Takoe 6momacca?

SHEPrOHOCHTEIIU PACTHUTEIHLHOTO MPOUCXOXKICHHS, 00pa3yeMbIe B mporecce GOTOCHHTE3A.
[IOJIE3HBIE UCKOIAEMBbIE

NPUPOJTHBIE OTXOJIbI

SHEPrOHOCHUTEIIM AaHTPOIIOTCHHOTO TIPOMUCXOXKICHHUS, CO3IaBAEMbIC B Ta00PATOPHBIX YCIOBHSIX

Kakas ctpaHa U3 npeaio)keHHOTO CIUCKA SBISETCS JIUACPOM I10 UCTIOIb30BAHUIO BETPOIHEPTETUKHU ?
Poccus

Kurai

T'epmanus

Snonus

AnbTepHATUBHBIE HCTOYHUKH YHEPTUH UCTIONB3YIOTCS OTPAHUUCHO B CBSI3H C...
BBICOKOH C€0€CTOMMOCTBIO IOJTy4aeMON SHEPTUH

MOBBIIIIEHHOH OITAaCHOCTBIO B AKCILTyaTAIlH

OTCYTCTBHEM COOTBETCTBYIOIINX TEXHUIECKHUX PEIICHHI

3arpsi3HEHHAM OKpPY)KaloLIei cperibl

OHeprum BeTpa - ...... SHEPTHS BO3AYIIHBIX Macc B aTMocepe
KHUHETHYeCKast

NOTEeHIUAIbHAs

TeIIoBast

MEXaHUCTHYECKas

MarHuTHas

ITpuMeHeHue TEMI00TPaXKAOLIUX CTEKOJI II03BONISIET CHU3UTD TEIUIONOCTYIUIEHHS U 3aTPaThl SHEPTUU HA CUCTEMBbI
KOHJUIMOHHPOBAHHUA HA .... %o

15-20

10-15

20-25

40-50




OCHOBHBIM KOHCTPYKTHBHBIM 3JIEMEHTOM COJIHEYHOM YCTAHOBKH SIBIISICTCS?
KOJIJIGKTOP

AKKyMYJIATOP

TEMI000MEHHHUK

Hacoc

OcHoBHBIM 351eMeHTOM ITockoro KCO asistercs?
KOPITyC

MpO3pavHasi U30JISALUS

JYYenorIOMAIOIIAs TIOBEPXHOCTD

TEIUIOBast U30JIALUA

KaHaJI TEIJIOHOCUTEIIS

YkaxkuTe eUHUIY H3MepeHHs Ko (OUIIMEHT M0Ie3HOTO JeHCTBUS KOIIEKTOpa COTHEUHOH SHeprun?
Br/m

KJx

Br/m2

Oe3pazMepHas BeIMYHHA

Vkaxure onTuManbHyo opueHtanuo KC3?
3amajHas

BOCTOYHasI

I0KHas

CeBepHas

Kakas Temneparypa BHEIIHMX HEAKTUBHBIMU c10EB CoHla?
10000 K

5900 K

3800 K

Kakas [yinHa BOJIHBI Y BUAUMOTO COMTHEYHOTO H3ITydCHUs?
A=04-0,7 MKM

A=0,2-0,4 MKkM

A > 0,7 MKM

U3 4ero coCTOMT MOTOK IOCTYNAIOLIEro Ha 3eMJII0 COJTHEYHOTO M3ITy4eHus?
KaK M3 IPSMOTO MTOTOKA, TaK M U3 PACCESTHHOTO aTMOC(hEpOil H3TydeHU
TOJIBKO M3 IIPSAMOTO ITOTOKA

TOJIBKO U3 PACCESIHHOTO aTMOC(epoi H3TydeHns

Yemy paBHa HanOOIIbIIIAsT HHTETPAITbHAS TUIOTHOCTH MMOTOKA COTHEYHOTO M3IYUEHHUS, TPUXOAAIICT0 Ha 3eMITio?
E = 3 kBr/m2
E = 2 xBr/M2
E =1 kBr/m2

CornporusieHue HaberaroneMy OTOKY BETpa XapaKkTepu3yeTcs apaMeTpoM, Ha3bIBAEMBIM ...
TeOMETPUUYECKHM 3aI0THEHHEM

BETPOBBIM ITOIOPOM

COIIPOTUBIICHHEM BETPY

TeOMETPUYECKIM CONPOTUBIICHHEM

IIpu oAMHAKOBEIX JIOTACTAX Kakoe Koyieco BOY mMeer BBoe Ooliblliee reoOMeTpHUECKOE 3aII0THEHHE, YeM JBYXJIONacTHOe?
YETHIPEXJIONACTHOE KOJIECO

TPEXJIONACTHOE KOJIECO

ITHIONOCTHOE KOJIECO

HIECTUIIONIOCTHOE KOJIECO

OCHOBHBIE pa3HOBUJHOCTH BETPOArperaToB JEIATCs Ha JIBE TPYIIIbL:
KpBUIbYAThIE BETPOABUTATENN C TOPU30HTAIBHON OCBIO BPAIllEHHs U
BETPOJIBUTATEIN C BEPTUKAIBHOM OCBIO BPALLCHUS

KapyCeJbHBIE U JIOIIaCTHBIE

JIOTIACTHBIE U OPTOrOHAJIBHbBIE

KapycelbHbIe 1 OPTOTOHAJIbHBIC

OT6Op MOIIHOCTH Y OPTOTOHAIBHBIX BETPOABUTATENICH HAYMHACTCS IPU CKOPOCTH BETPa PaBHOM ...
5 m/c
7 Mm/c




10 m/c
12 m/c
30 m/c

IIpu xaxoif CKOPOCTH BeTpa JOCTUTaeTCsl HOMHUHANBHASI MOIIHOCTh OPTOTOHATIBHOTO BETPOABUTATEN?
5-10 m/c

10-15 m/c

14-16 m/c

15-20 m/c

12-14 m/c

B peansHOi1 ycTaHOBKe opToroHansHOro BOY momuocTsio 2000 kBT 1uaMerp KoubIia, Mo KOTOPOMY ABMXKYTCS KPBUIbsI, COCTaBUT
OKOJIO ...

80 m

20 ™

10 M

I5™m

ITosrygenue 6rorasa oCymiecTBISIETCS B PeakTOpax CIeNUalbHOW KOHCTPYKIINH, CKOJIBKO CYTOK TaM HaXOJATCS OBITOBEIE
OpraHuYecKUe OTXO0.b1?

5-7

25-30

10-15

1-5

20-27

Kaxkoe nporeHTHOE cojiepkaHue MeTaHa B [10Jy4aeMOM B peakropax Ouorase?
65-75
30-35
50-70
25-30
80-90

IMony4enne 6uorasa OCyIIECTBISAETCS B PEAKTOpax CHELHAIBLHOW KOHCTPYKIUH, IJIe OBITOBBIE OPIraHMYECKUE OTXO/IbI PA3KIIKAOTCS
10 5-7 %-HO# KOHIIEHTPALNH, IIPU HEOOXOIMMOCTH I10JIOTPEBAIOTCS M HAXOJSATCS TaM ...CyTOK.

10-15

5-10

10-12

12-15

IonyueHue 6uorasa OCyIIECTBISCTCS B PEAKTOPAX CICHATbHON KOHCTPYKLUH, I/i¢ OBITOBBIC OPraHMYECKUE OTXOBI PA3KIKAIOTCS
10 ... %-HO¥ KOHILICHTPAINH, TPU HEOOXOJMMOCTH MTOJIOTPEBAIOTCA M HaxoiaTcs TaM 10-15 cyTok.

5-7

4-5

6-8

7-9

UeMy paBHO MakCHMaJbHOE JaBJeHHE B OMOra30BOM peakrope ?
0,04-0,05 MIla

0,4-0,5 MIla

0,5-0,6 MIla

0,3-0,4 MIla

Uemy paBHa MaKCHMaJbHas TEMIIEpaTypa B OMOTa30BOM peakTope?
30-35
35-40
40 - 45
45 -50

CKOJIBKO TIPOIIEHTOB OOIIEro T'0JOBOTO SHEPTONOTPEOICHHS pAaCcXOLyeTcsl Ha OTOIUICHUE, Topsiuee BOJLOCHA0KEHHE U
KOHIUIMOHUPOBAHUE BO3yXa?

20-25%

30-35%

40 - 45%

Kakue criocoObl UCIIOIB30BaHUS COJTHEYHOTO H3JIYyUYCHUSA TPUMEHAIOTCS IJIs OTOILICHU?
TOJIBKO aKTHUBHBIC

TOJIBKO ITaCCUBHBIC

AKTHUBHBIC U ITIACCUBHBIC




JIo KakuX TeMIepaTtyp mpeoOpa3oBhIBAET COJHEUHOE U3TYYCHUE B TEIUIOTY IUTOCKHIA KOJIIEKTOP COJTHEYHOM SHEPTUu?
1o 300 oC
10 200 oC
1o 100 oC

Kakoif k03 pHITHEHT MOTTIOMEHHSs COTHEYHOTO U3ITyIeHHS IMEET CIIOH CEIEKTHBHOTO MOKPBITHS B INIOCKUX COTHEYHBIX
KOJUIEKTOpax?

0,90 - 0,92

0,94 - 0,96

0,97 -0,99

Kaxoe cosHeuHOe H3IIydeHNE YIaBIUBACT IIOCKUI KOJIIEKTOP COJTHEUHOH 3Heprumn?
TOJBKO PACcCETHHOE

IpsIMOE U PacCestHHOe

TOJBKO HPSIMOE

UYeMy paBeH Anana3oH THITHYHBIX 3HAYCHUH KO (HUITIEHTA TEIUIONOTEPh MIOCKOT0 KOJIEKTOPa COTHEYHOH SHeprun?
Kx = 1,2 - 10 Br/(M2K)
Kk = 0,6 - 1,0 Br/(M2+K)
Kx =0,2 - 0,4 Br/(M2+K)

Uemy paBeH cpeHUi T010BOH 3KcrutyaTaioHHbii KITJ miockoro KoJmeKTopa COJTHEUHOM SHeprin?
10-20%
30-50%

60-90%

Kakast mpoH3BOIUTEIBHOCTD COTHEYHOTO OMPECHHUTENSI THIIA KTOPSIUUHN SIIUK»?
10-12 n/M2 cyTkn

6-9 1/M2 cyTku

3-5 n/m2ecyTKu

KaK OCy].LleCTBJ'I}IeTCﬂ JABHUXCHHUEC TCIIJIOHOCUTECIISA (Bo3/1yxa) B [TIACCUBHBIX CUCTEMaAX OTOHHCHI/DI?
3a CU€T BBIHY)KICHHOTO JIBH)KEHUS

3a CYET €CTECTBEHHOM KOHBEKIIMH

3a C‘IéT BBIHy)K)ICHHOI‘O JABUXCHHUSA N eCTeCTBeHHOﬁ KOHBCKIIUN

J1o kakoii TemMrepaTypbl MOKHO HarpeTh HEOOJBIIOW yIaCcTOK, HA KOTOPOM KOHIICHTPUPYIOTCS COTHEUHBIC JTyIH
TeJIMOKOHIIEHTpaTopamMu?

10 3600 oC

10 2600 oC

10 5600 oC

Ha ocHoBe kakoro MaTepuralia U3roTaBJIMBarOTCsA COJTHECYHBIC 3JIEMEHTBI?
Ha OCHOBC JIUTHA

Ha OCHOBE Xpoma

Ha OCHOBE KPEMHUA

IIpu ocBeNIEHNN KAKUM CBETOM BO3HHUKAET (POTOEKTPHUECKHiA 2P (PEKT B COHEUHOM dIIEeMEHTE?
B BUJUMOM U OIIDKHEH HH(pakpacHOH 06IacTsax

B ynbTpaduoaeToBoil U nanbHeil nHdpakpacHoi 001acTIX

B ynbTpaduonaeToBoi obractu

Uemy pasen KII1Jl coBpeMeHHBIX TPOMBIIIIEHHBIX (QoTonpeodpazoBareneii?

6—-8%

10-12%

16 —18%

Kakas muprHa 3anpei€HHoM 30Hb! y apceHuia rajims?
Eg=1,43 5B

Eg=2,43 5B

Eg=3,435B

Uemy paBer KI1J] myqmux cCONHEYHBIX TEPMOIEKTPUIECKIX TEHEPATOpOB?
oxono 10%
okoio 15%
okono 20%




B kakoe BpeMst rofja CKOPOCTb BeTpa OOBIYHO BBIIIE?
B BECEHHHUE MECSIIbI

B JICTHHE MECSIIBI

B 3MHUE MECSIIBI

OT 4ero 3aBUCUT KHHETHYCCKAs OHEPIUs BeTpa?
OT €TI0 MaCChl 1 CKOPOCTHU

OT €ro Maccshl

OT €ro CKOpoCTH

Kakoif MoxeT OBITH CKOPOCTB IIOTOKA 32 BETPOKOTIECOM?
MOJKET OBITh JII000H

MOJKET OBITh PaBHA HYIIIO

HE MOXeT OBITh paBHA HYITIO

Yemy paBeH KOIQ(PHUIHEHT UCTIONB30BAHHS SHEPTHH BETPa IS JIyYIIHX OBICTPOXOIHBIX BETPOABUTaTENCH?

£=0,38
£=048
£=0,58

Kakue BeTpoaBUTATENH TIOTYIHIN TIPEUMYIIIECTBEHHOE PACIPOCTPaHEHHE?
KapyceJbHbIC, Y KOTOPBIX OCh BETPOKOJIECA BEPTHUKAIbHA

KPbUIbYAThIE, Y KOTOPBIX OCh BETPOKOJIECa TOPU30HTAIbHA

OapabaHHBIE, Y KOTOPHIX OCh BETPOKOJIECA BEPTUKAIbHA

3aBHCHT JI MOIIIHOCTh, Pa3BUBacMasi BETPOKOJIECOM, OT €ro ruamerpa?
HE 3aBUCHT

HE BCET/la 3aBHCHUT

3aBUCUT

CKONBKO 3JIEKTPOIHEPTUU IPOU3BOIAT TUAPONIEKTpocTaHu Poccun?
13%
23%
33%

Kakue ruaposHepreTudeckue arperatel OTHOCAT K MaibiM [ DC?
ot 100 kBT 10 10 MBT
ot 20 MBT 110 30 MBT
ot 40 MBT 1o 50 MBT

Kakoro 3nauenus nocruraer KIT1J[ ruaporypOun?
50%
70%
90%

Kak moxBomuTcs Boma k pabodeMy KoJiecy B aKTUBHBIX THAPOTypOHHaxX?
yepe3 HalpaBJIAoLIUi annapar

yepes coruia

YAaCTUYHO Yepe3 HANpPABIIAIONIMM alapar, a YaCTUYHO — Yepe3 CoIia

Korna nenecoo6pa3Ho NpuUMEHSATh PEaKTUBHBIE THAPOTYPOUHBI?
npH OOJBIINX HAIlOpax W HEOONBIINX pacXoax BOJBI B peKe
1pH OOJBIINX HAopax W OOJIBIINX PacXoIax BOJBI B peKe

py HeOOJBIIMX HAMOpPax U OOJBIIMX pacxoJax BOJbI B peKe

B kakux rugpoTypOMHAX MOXKET BOSHHKHYTH KaBUTAINs?
B PEaKTHBHBIX

B aKTHBHBIX

B PEATHBHBIX M aKTUBHBIX

Kaxyro nomto notpebnsiemoit sHeprumn obecneunBaer dnomacca?
32%
22%
12%

Kaxkoe konnaecTBo TBEPABIX OBITOBEIX OTXOIOB 00pasyeTcs exeroaHo B Poccun?
40 MiH T
60 MaH T




80 mutH T

CKOJIBKO BOJIBI COZIEPIKUTCS B BEICYIICHHOW B TEUCHHE HECKOJIBKHX JIET IPEeBECHHE?
otT 5 10 10% BOABI B KJICTOYHOH CTPYKTYpe

ot 15 10 20% BoIbI B KIIETOYHOH CTPYKType

oT 25 10 30% BoAbI B KIIETOUHOH CTPYKTYpe

Kaxoro pa3zmepa enatoT IpeBecHbIE TpaHyIIbl A CKUTAaHHUS B KOTIax?
7-9 cM B JUITMHY U OKOJIO 3 CM B TMAMETPE
4-6 cM B UTMHY ¥ OKOJIO 2 CM B TUaMeTpe
1-3 cM B JyiMHY 1 0KOJI0 1 cM B Tuamerpe

CKOJIBKO TOHH JIPEBECHHBI TPEOYETCs Tl MPOU3BOJCTBA | T APEBECHOTO YIJasi?
4-10 T

2-3T1

1,5-2T

Kaxux 3nauennit nocruraer KIIJ] nuponusa B 1ydiux yCTaHOBKax?
40-50%
60-70%
80-90%

CKOIIBKO JINTPOB 3TUIIOBOTO CMUPTA MOTY4ar0T METOJIOM THIPOJIN3a U3 OJJHOM TOHHBI JPEBECHOTO ChIPbA?
75 nutpoB

175 nutpoB

275 auTpoB

[Ipn xaxoil KOHIIEHTPAIMN STHIIOBOTO CIIUPTA MOTHOAIOT IPOXKIKH?
Bome10%
BhIlIE 15%
BeImre 20%

CKOJIBKO MeTaHa U YIJIEKUCIIOTO ra3a coJlepKuTcs B Ouorasze?
B cpenneM 70% merana u 30% yriiekucioro raza
B cpenHeM 60% metana u 40% yriiekucioro raza
B cpeqaeM 50% merana u 50% yriexucioro rasa

Yemy paser KI1/] nmpeBpalenns SHEPrur OpraHNYecKUX BEIIeCTB B OHoras?
40-50%
60-70%
80-90%

UeMy paBeH CpeAHUH MOTOK F€0TEPMAaIbHOTO TEIUIa Yepe3 3eMHYIO TOBEPXHOCTH?
0,06 Br/m2

0,6 Br/mM2

6 Bt/m2

Kakoit 1omkHa ObITh TeMITEpaTypa BOJIBI ISl OTOIICHUS M TOPSYETO BOTOCHAOKEHHS?
He Hmwke 500C
ue amke 600C
He Hmke 700C

Kaxyro 101110 KOTeNbHO-TIEYHOTO TOILIMBA OTPEOIISIOT OTOMHUTENbHBIE KOTEIbHbIE?
0oJiee OJIOBHHBI BCET0 KOTEIBHO-IIEYHOTO TOILTHBA

MEHee TI0JIOBHHBI BCEr0 KOTEINEHO-TIEYHOTO TOIUTHBA

Gosree TPEX UETBEPTEH BCEro KOTENBHO-TIEYHOTO TOIUIHBA

CKOJIbKO TIOTPEOISET SHEPTHH KOMITPECCOP TEIUIOBOTO Hacoca M0 CPAaBHEHUIO C DHEPTUEH, KOTOPYIO OH MOJIAET B CHCTEMY
OTOINICHHSA?

notpebiser B 1,5-2 pa3za MeHbIIe, 4eM nogaét

notpediseT B 3-5 pa3 MeHbIIIe, YeM MOJAET

noTpebIsieT B 6-7 pa3 MEHBIIIE, YeM MOJAET

Kakue paboune Tena (xJ1agareHTsl) HauboIee pacIpOCTPaHEHB! B TEIIOBBIX Hacocax?
aMMHaK
(peoHsI
HporaH




Kakas Temmepatypa rpyHTa HOCTOSHHO JepKUTCS Ha NTyouHe 6onee 15 meTpos?
8-10 0C

12-14 0C

16-18 0C

Yemy pasen KI1/1 npeOpazoBaHuUs SHEPTUH MPUINBHOTO TCUCHUS B IEKTPUICCKYIO SHEPTHIO?
80%
60%
40%

Bo cxompKo pa3 yaenspHas INIOTHOCT SHEPTHH MOPCKHX BOJIH OOJIBIIE SHEPTHH BeTpa?
B 5 pa3

B 10 pa3

B 15 pa3

Kak gwxkercs kaxaast yacTULA KUIKOCTH B BOJIHE?
10 CUHYCOHJIE

IO DJUTHIICY

M0 OKPYXKHOCTH

OT 4ero 3aBHCUT MOIIHOCTb, IEPEHOCUMAs BOJTHAMH?

MPsIMO MIPONOPLIMOHANBHA KBAJIpaTy aMILIUTY/AbI U IEPUOY
00paTHO MPOMOPIMOHAIEHA KBAAPATY aMIUTUTYIbI H IEPHOTY
00paTHO MPOTMOPIMOHATFHA aMIUTUTYIE H IEPUOTY

IIpu kakoil ynenbHON MOIIHOCTH BOJH MOTYT 3 (EeKTHUBHO paboTaTh BOJTHOBbIE CTAHLIUU?
oxoio 60 kBt/m

oxoio 80 kBt/m

oxono 100 kBt/m

3a cuéT KaKHX MTPOLIECCOB MTPOTPeBarOTCs nepsble 10 M BOJHOM TOMIIH, MOMIOMAONIEH COTHEYHOE H3ITydeHne?
3a CYET TEIUIONPOBOIHOCTH

3a cuéT TYpOYJIEHTHOTO NepeMeIINBaHMs

3a CYET TEIUIONPOBOLHOCTH U TypOYIEHTHOTO IIepeMeIINBaHUS

Uemy paBHa MaKCHUMaJbHasl Pa3HOCTh TEMIIEPATYP MEXKIY MOBEPXHOCTHBIMU M MPUIOHHBIMHU BOAAMU?
okoJio 20 0C
okoJio 30 0C
okoJio 40 0C

Kakas temrieparypa BoJibI 1010 Jb10M B ApKTHKE?
+6 - +7 0C
+4-+50C
+2-+30C

Uemy paBeH MakcuManbHbIN Teoperndeckuit KI1J] okeaHCKO# TepMaIbHON 3IEKTPOCTAaHIUH, pabOTaloIIeH 10 3aMKHYTOMY IIUKITY?
2-4%

5-9%

10-14%

Jlo KakuX riTyOMH CKa3bIBAaeTCs BOJIHOBOE JBH)KCHHUE B OKeaHe?
npuMmepHo 10 10 M
IPUMEPHO 10 15 M
npuMepHo 10 20 M

Kakoii crioco0 morydeHust BoIopoa caMblil pacrpoCcTpaHEHHbIH?
XUMHUYCCKNE pCaKun

ANIEKTPOITH3

TEPMHYECKOE Pa3JIOKCHUE BOJIBI

3a cuéT Yero 0KuaaeTCs MOBBILICHUE dPPEKTUBHOCTH dIEKTPOIN3a?
3a c4ET MPUMEHEHUS KaTalnu3aTopoB

3a c4ET MPUMEHEHUSI Ta30T€HEPaTOpPOB

3a cuéT MPUMEHEHHs Ta30aHAIN3aTOPOB

Jlo xaKkoii TeMIiepaTypbl HarpeBarT OHOMAacCy IPU TEPMOXHMHYECKOM METO/Ie OTydeHHs Bogopoaa’?
J0 150-400 0C
Jo 500-800 0C




10 850-900 0C

ITpu xakoif TeMmepaType BOIOPOT MOXKET OBITH CXKIKEH?
npu 40 K
npu 30 K
mipu 20 K

INoxnagaeT 11 oA OTpaHUYEHHs BTOPOTO 3aKOHA TEPMOANHAMUKH 3()(HEeKTHBHOCTH TOIUIMBHBIX JIEMEHTOB?
BCer/a MoAmnangaeT

MHOI'ZIa TOANAAAET

HE [OJANANaeT

Kaxwe BeliecTBa UCIOJIB3YIOT B CBOCH paboTe TOIIMBHBIE AIEMEHTHI?
BOJIOPOJT X KHCIIOPOJT

OPOMAaH U KUCIOPOJT

STUIICH M KHCIIOPOJT

W3 kakoro BHEIIHETO HCTOYHHKA TOTLIMBA BBIJCIIAAIOT BOAOPO/ ITPU UCITOJIB30BAHUUN TOIIUBHBIX DJIEMCHTOB Ha TpchnopTe?
H3 3TaHOJ1a

13 MCTaHOJIa

N3 caxapo3bl

Kaxkue BemiecTBa sSBISIOTCS NPOAYKTAMH pabOTHI TOIUIMBHOTO AIeMEHTA?
TEIJIO U YITIEKUCIIBIH ra3

TOJIBKO TEILI0

TEIUIO U BOJA

Kakoe HampspkeHHEe BO3HUKAET Ha OTJCITHHOM TOIUTMBHOM dJIEMEHTe?
He npeBbImaeT 1,1 BonmbTa
He npeBbimaetr 2,1 BoibTa
He npeBblaer 3,1 BosbTa

Uro BBICTYNAET B POJIM HCTOYHUKA BOJOPOA B TeNle YETOBEKA 1 KUBOTHBIX?
BOJIA

BO37YyX

uIna

UYemy paBer KI1/] TOMIMBHBIX 3JIEMEHTOB C HOHOOOMEHHOW MeMOpaHOii?
20-30%
40-50%
60-70%

Kakyro pabouyro TemMneparypy IMEIOT TOIUIUBHBIE 3JIEMEHTHI ¢ TBEPBIM AekTponuToM (SOFC)?
ot 800 10 1000 0C

ot 600 1o 700 0C

ot 400 mo 500 0C

5.4. MeToauka OLIEHKH OCBOEHHs AMCUMILIMHBI (Moay.s, npakTuku. HAP)

Kputepuu onieHuBaHus 0TBETa HA dK3aMEHE

O1eHKa «OTIMYHOY BBICTABIIAETCSA, KOTAa 00yJaroIUiicsl AEMOHCTPUPYET CUCTEMHBIE TEOPETHUECKUE 3HAHUS, BIaeeT
TEPMUHOJIOTUEH, AeNIaeT apryMEHTHPOBaHHbBIE BHIBOIBI M 0000IEHHS, IPUBOAUT IIPUMEPEI, T0Ka3bIBAET CBOOOJHOE BIIaJICHHE
MOHOJIOTHYECKOH PEeYbI0 M CHOCOOHOCTH OBICTPO PearnpoBaTh Ha YTOYHSIOIIHE BOIIPOCEHL.

O1eHKa «XOPOILIO» BEICTABISAETCS, KOr[a 00ydaromuics JeMOHCTPUPYET IIPOYHbIE TEOPETHUECKUE 3HAHNUS, BIageeT
TEPMUHOJIOTUEH, AeNIaeT apryMEHTHPOBAHHbBIEC BHIBOIBI M 0000IIEHNS, TPUBOAUT IPUMEPBI, HO P 3TOM JIENIACT HECYIIECTBEHHBIC
OIIMOKH, KOTOPBIE OBICTPO UCIIPABIIIET CAMOCTOSTEIEHO MITH IIPH He3HAYUTENFHOM KOPPEKIIUH ITPEIOoAaBaTelIeM.

Or1eHKa «yIOBIETBOPUTEIBHOY» BEICTABIIIETCS, KOTIa 00yJaloIUics HerTyOOKie TeOpETHIECKHE 3HAHUS, TPOSBIIAET c1abo
copMUpPOBaHHbBIE HABBIKU aHAIIN3a SBJIECHUI U MPOIECCOB, HEOCTATOUHOE YMEHHUE JIeNaTh apryMEeHTUPOBAaHHbIE BHIBOJBI U
HPHBOJUTH IIPUMEPHI, TOKa3bIBACT HE JOCTATOYHO CBOOOIHOE BIIaJCHHE TEPMUHOJIOTHEH, JIOTHYHOCTBIO U ITOCIIEI0BATEILHOCTHIO
M3JI0KEHNS, JeNaeT OUIHOKH, KOTOPBIE MOKET HCIIPABUTH TOJIBKO IIPH KOPPEKINH MPEIIOaBaTeIeM.

O1eHKa «HEYOBIETBOPUTEIHHOY BBICTABIIACTCS, KOT/Ia 00yJaromuiica JeMOHCTPUPYET HE3HAHHE TEOPETUUECKUX OCHOB TpeMeTa,
HE yMeeT Je1aTh apryMEHTHPOBAaHHbIE BBIBO/IbI U IPUBOAUTE IIPUMEPBI, HE BIIAJICET TEPMUHOJIOIUEH, IPOSBIIET OTCYTCTBUE
JIOTHYHOCTH U TTOCIIC0BATEINEHOCTHIO U3IIOKEHNUS, AENNAeT OIINOKH, KOTOPEIe He MOJKET UCIIPABUTh Jake IPH KOPPEKIINH
IIPENOoIaBaTEICM.

IIpoxoxneHre KOHTPOIBHOTO MEPOIPUATHS 110 CAAYE IK3aMEHA CUUTACTCS BBIIOIHEHHBIM YCIIEIIHO, €CJIM IIPH €r0 OLICHUBAaHUU
II0JIy4€Ha OLICHKA HE HMKE «YIOBJIETBOPUTEIBHON.




6. YHEBHO-METOAWYECKOE U HTH®OPMAIIMOHHOE OBECIIEYHEHME

6.1. Pexomenayemas iureparypa

6.1.1. OcHoBHas JIMTEpaTypa

ABTOpLI, COCTaBUTCIIN

3arnasue Bubauoreka

W3maTensCcTBO, TO, AI1. aapec

JI1.1 | C.B.KapraBues, Herpaguuunonnsie u Marnutoropck: 'OY BITIO «MI'TVY»,
E.I''Hemmopenko BO300HOBIISIEMbIC HCTOYHUKU 2008,
SHepruu: yaebHoe mocodne
JI1.2 | A.Il.backakog, Herpanuunonusie u Mocksa: UJ] "BACTET", 2013,
B.A.MyHn BO300HOBIISIEMbIE UCTOYHUKHA
SHEPTUU: YICOHUK
JI1.3 | B.IL. T'openos, C.B. O6mmas sHepreruka. Ku. 1. Mockga, bepnun: {upexkr-Menua, 2016,
T'openos, B.C. ANbTepHATUBHBIC HCTOYHUKH http://biblioclub.ru/index.php?
Topenos u ap. , mox SHEPruu: yueOHUK page=book&id=447693
pexn. B.IL I'openoga,
E.B. lBanoBoii
JI1.4 |M.IO. Cubukun, 0. 1. |Herpaauuuonusie u Mocksa ;bepmun : upekr-Meaua, 2014,
CuOukuH BO300HOBIISIEMbIC HCTOYHUKH http://biblioclub.ru/index.php?
SHEPTHH : yIeOHOE Mmocooue page=book&id=257750
JI1.5 | Enuctparos B.B. Ucnonb3oBanue Canxkr-IlerepOypr : M3naTenbcTBO
BO300HOBIISIEMOI SHEPTHUH : [Honurexuuueckoro ynusepcurera, 2010,
y4eOHOEe TIocobue http://biblioclub.ru/index.php?
page=book&id=362973
JI1.6 | T.A. ®ununmosa, I'maposHepreTrka : yaeOHOE HoBocubupck : HI'TY, 2013,
M.II. MucpuxaHoB, nocobue http://biblioclub.ru/index.php?
I0.M. Cunopxkus, AT page=book&id=436213
Pycuna
JI1.7 | b.B. JIykyrun, 1.0. CucteMsl 3IEKTPOCHAOKEHUS C Tomck : M3natensctBo ToMckoro
Mypasnes, 1.A. BETPOBBIMHU U COJTHEYHBIMH MOJUTEXHUYECKOTO YHUBepcuTeTa, 2015,
[TnoTHUKOB ANEKTPOCTAHIMAMH : yaeOHOE http://biblioclub.ru/index.php?
nocooue page=book&id=442097
JI1.8 |B.B. Enuctparos, CoHeuHbIe PHEPTOYCTAaHOBKH. Cankr-IlerepOypr : M3paTenscTBO
B.A. T'punuxec, E.C. OrneHKa NOCTYIUICHHS [Monurexunyeckoro ynusepcutera, 2009,
ApoHoBa COJTHEYHOTO M3TYyICHUS http://biblioclub.ru/index.php?
yaebHOe TTocobue page=book&id=442097
6.1.2. Jlono/HUTE/ILHAS JINTEPATYpa
ABTOpBI, COCTAaBUTENH 3ariaBue Bubnuoreka W3natenscTBO, TOJ, AI1. aapec
JI2.1 |Bparkosckuii E.B. Herpaguuuonssie u Hosotpounnx: HO HUTY MUCuC, 2015,
BO300HOBJISIEMbIE HCTOYHUKU http://elibrary.misis.ru; www.nf.misis.ru
SHEpruy : yaebHoe mocobue
JI2.2 | bymyes B.B. Duepreruka - 2050 Mocksa: Oueprus, 2007,
http://biblioclub.ru/index.php?
page=book&id=58367
JI2.3 | pen. ILII. Be3pykux CripaBO4HHUK peCypcoB Mockga : DHeprus, 2007,
BO300HOBIISIEMBIX HCTOYHHUKOB http://biblioclub.ru/index.php?
sHepruu Poccun: CipaBOYHUK - page=book&id=58342
KaTajaor
JI2.4 |I'.B. Hukurenko, E.B. | ABTOHOMHOE Craspomnous :Arpyc, 2015,
Konormes, I1.B. ANEKTPOCHAOKEHHE http://biblioclub.ru/index.php?
Konormes notpeduTenei ¢ page=book&id=438729
UCIIOJIb30BaHUEM YHEPIHUU
BeTpa : MOHOTpadus
JI2.5 | bespykux ILIL Berposuepreruka: cripaBouHoe Mockga : DHeprus, 2010,
1 METOJINYecKoe ocobue http://biblioclub.ru/index.php?
page=book&id=58344
6.2. IlepeyeHs pecypcoB HH(POPMANHOHHO-TeJIEKOMMYHHKANHOHHON ceTH « AHTEpHET»
D1 |Dnexrponnas OubamoTeka https://elibrary.ru
32 |H® MUCHUC http://nf.misis.ru/
D3 | DnekTpoHHas Hay4Has OMONIMOTEKa https://cyberleninka.ru




6.3 IlepeueHb MPOrpaMMHOro odecnedeHust

I1.1 |Mathcad 14.0 University Classroom Perpetual

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

I1.3 | WinPro 7 RUS Upgrd OLP NL Acdmc

1.4 |Micro-Cap 10 Evaluation

I1.5 |Bpayzep Google Chrome

I1.6 Zoom

I1.7 |Bbpaysep Yandex

1.8 | WinDjView 2.0.2

1.9 |Skype

I1.10 | Adobe Reader

I1.11 |MATLAB & Simulink

6.4. Hepe!{eﬂb I/IH(l)OpMaIIl/IOHHLIX CIIPABOYHBIX CUCTEM U HpO(l)eCCl/IOHaJ]LHbIX 0a3 JaHHBIX

N.1 |https://energybase.ru/ - kaTamor 3MeKTPOCTAHIMI (ATOMHBIX, THAPABIMIECKIX, TEIUIOBBIX H Ap.) ¥ HOACTaHIIMH MHUpa

8. METOANYECKHUE YKA3AHUSA JJIS1 OBYYAIOIIINXCSA

B MpoHeCcCe N3yUCHUA AUCHUIUIMHBI BBIACIISAIOT ABa B CaMOCTOATEIbHOM pa6OTLIZay,Z[I/ITOpHa$[ W BHCAyUTOpHAasA. Ay,Z[I/ITOpHaH
CaMOCTOATCIIbHAs pa60Ta 10 JUCHUIIIIMHE BBIITIOJIHACTCA HAa y‘IC6HBIX 3aHATHAX IOA PYKOBOACTBOM IIPCTIOAaBaATCIIA. BHeayI[I/ITOpHaH

camocTosATenbHas paboTa - muanupyemMas yueOHast padota o0ydaronmMes, BHIIOTHsIEMasi BO BHEAyIUTOPHOE BPEMS 10 3aIaHUIO0 U
IPH METOANYECKOM PYKOBOJICTBE MPETIO/IaBaTels, HO Oe3 ero HemoCpeCTBEHHOTro ydacTus. CaMocTosITeNnbHas paboTa, He
IpeyCMOTPEHHAs IPOrpaMMON yueOHO JUCIUIIINHEI, PACKPHIBAIOIISH 1 KOHKPETU3UPYIOIIEH ee coJiepikaHne, OCYIIECTBIICTCS
00yJarnmmMcs HTHALUATHBHO, C LETIbI0 peaan3anui cCOOCTBEHHBIX YU€OHBIX H HAYyYHBIX HHTepecoB. /s 6onee 3¢ eKTHBHOTO
BBITIOJIHEHHS CAMOCTOSITENILHOM pabOoTHI 110 AUCLUIUIMHE PENOJaBaTellb PEKOMEH/IyeT HCTOUHUKH I pabOThI, XapaKTepH3yeT
HanOoIee paroHaIbHYI0 METOANKY CAMOCTOSTENEHON pabOoTHI, IEMOHCTPUPYET paHee BEITOJIHEHHbBIE 00yJaromuMucs paboTsl 1

T.1.. Bupl 3a1anuil U1 BHEayIUTOPHOM CaMOCTOATENbHOM paboThl, X COJep KaHUE U XapaKTep MOTYT UMETh BapUaTHUBHBIA U
I depeHIPOBaHHbINH XapaKTep, YIUTHIBATh HHANBHIYaIbHbIE 0COOCHHOCTH oOydatommerocst. CamocrosTenbHas paboTa MOXeT

OCYIIECTBIATHCS MHIUBUIYATbHO MU IPYNIIAMHU CTYAEHTOB online U Ha 3aHATHSIX B 3aBUCUMOCTH OT IIeNH, 00beMa, KOHKPETHOH
TEMaTHKH CaMOCTOSITENIBHON PaboThl, YPOBHS CII0KHOCTH. KOHTPOJIb pe3ybTaToB BHEAYJUTOPHON CaMOCTOSITEILHOM paboThI

OCYIIECTBIIETCA B IIPEeNax BpeMEHH, OTBEJICHHOTO Ha 00s3aTebHbIC yIeOHbIC 3aHATHA 0 JUCIUIIINHE Ha MPAKTHICCKUX,
1a00paTOPHBIX 3aHATHSIX.




