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HoBorpouuxui ¢puaual

PabGouas nmporpaMma AUCHMIUIMHBI (MOTYIIS)

HETpaI[I'IIII'IOHHI)IE H BO300HOBJIsIeMble HCTOYHUKH

3akperuieHa 3a nopas3eleHueM Kadenpa snexrposnepreruku n anexrporexHuku (HoBoTpowutkuii ¢pumman)
Hanpasnenue noaroToBku 13.03.01 TenmosHepreTHKa U TEIIOTEXHUKA
[Tpodums IIpoMbIlIeHHas! TEMIO3HEPTETUKA
Keamuduxanus Bakanasp
®dopma o0ydeHHst 3a04Has
OO0mast TpyI0EMKOCTh 53ET
YacoB 1o yueOHOMY ITaHy 180 DopMBI KOHTPOJIS Ha Kypcax:
B TOM 4HCIIE: JK3aMeH 4
ayJUTOPHBIC 3aHSTHSI 20 Kypcosasi pabora 4
camocCTosATeNNbHas paboTa 151
4acoB Ha KOHTPOJIb 9

Pacnpeueﬂeﬂne YaCcoB JUCHUILIMHBI IO KypcaM

Kypc 4

Bun 3anaruii vy | PO Hroro
Jlexuun 8 8 8 8
JlabopaTtopHsie 4 4 4
IIpakTuueckue 8 8 8 8
B ToM umncne uHT. 2 2
Wroro ayn. 20 120 |20 |20
KonrakrHas pabora 20 (20 |20 |20
Cam. pabota 151 | 151 | 151 | 151
Yacel Ha KOHTPOJIb 9 9 9 9
Uroro 180 | 180 | 180 | 180




IIporpammy cocraBui(u):

x.n.1, 3a8.ka¢., Masicupuna P.E.

Pabouas nmporpamma
HeTpaanuuoHnHble 4 BO300HOB/IsieMble HCTOYHUKH YHEPTHH

Pazpaborana B coorBerctBuu ¢ OC BO:

DenepanbHBIi rOCYIapCTBEHHBIH 00pa30BaTeNbHBIN CTAHAAPT BHICIIETO 00pa30BaHMs - OakallaBpHAaT 110 HATIPABJICHUIO MTOTOTOBKH
13.03.01 TemnmosHepreTuKa u TEIIOTEXHUKA (Ipuka3 MunoOpHayku Poccun ot 05.03.2020 r. Ne 950.8.)

CocraBiieHa Ha OCHOBaHUH y4eOHOT0 IJIaHa:

13.03.01 TemnmosnepreTuxa u TemwioTexHuka , 13.03.01_23 Temnosrepreruka u Temtorexuuka [IpIITO 3aou.plx [IpomsimuienHas
TEIUIOHEepreTHKa, yTBep K IeHHOTo YueHbIM coBeToM OPI'TAOY BO HUTY "MUCuC" B cocrase cootserctytouieir OIIOITI BO
30.11.2022, mpoTtoxoin Ne 41

VYrBepxnena B coctase OIIOIT BO:

13.03.01 TemnosHepreTUKa U TEIIOTEXHUKA , [[pOMBINIUICHHAS TETIIO3HEPTeTHKA, YTBEPKICHHON YueHbIM coBeToM PT'AOY BO
HUTY "MHUCuC" 30.11.2022, nporokon Ne 41

Pabouas nporpamma oj00peHa Ha 3acelaHuU

Kadgenpa anexkrposnepreruku u 3jekrporexuuku (HoBorponukuii ¢pusiman)

IIporoxon ot 06.03.2024 ., Ne3

PyxoBoautens noapasaeneHus K.ILH, joueHT Maxupuna P.E.



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.04

2.1 TpebGoBanus K HpeHBa]PHTeJILHOﬁ MOATOTOBKE 00y4aI0IIerocsi:

2.1.1 |IIpupomooxpaHHbIE TEXHOJOTHU HA 0OBEKTAX TEIJIOIHEPTCTUKH

2.1.2 | IIpoeKTHBIH MOAXO0/ B TEXHUKE

2.1.3 | TemnomaccooOmen

2.1.4 | MaremaTnka

2.1.5 |HauepraTenbHas reoMeTpusi U HHXEeHEpHas rpaduka

2.1.6  |IIpuknagHas MeXaHHKa

2.1.7 |Teopus BepOSITHOCTEH U MaTEMaTUUECKAsl CTATUCTUKA

2.1.8 | TexHuueckas TEpMOJUHAMUKA

2.1.9 | ®usuka

2.1.10 | AHanuTHYeckas TeOMETPHUS U BEKTOpHAS aredpa

2.2 JAucuuninHbl (MOIY/IH) U MPAKTHKH, VIS KOTOPbIX 0CBOEHHE JAHHON AUCUMIJIMHBI (MOAY/I5) HE00X0AUMO KaK
npeallecTByOIee:

2.2.1 |VHudopmannoHHBIE TEXHOJIOTHH B TEIUIO3HEPTETHKE

2.2.2 | KoMmbroTepHOE MOJIETUPOBAHKE B TEIIOHEPTETUKE

2.2.3 |HayuHo-uccnemoBarenbckas padoTa

2.2.4 |IloaroroBka K MpoIeaype 3aIUTh U 3alHTa BEITYCKHOW KBATH(HUKAIIMOHHON pabOTHI

2.2.5 |IIpenaumniaomHas paKkTHKa

2.2.6 | TexHOMOrHMYECKHE SHEPTOHOCUTENHU MPEANPUATHIA

2.2.77 |Dnexrpuueckas 4acTh TEIUIOBBIX SIEKTPOCTAHLUI

2.2.8 | OnexkrpocHabxeHue u 000pyAOBaHUE MPOMBIIUICHHBIX TPEAIPUATUHI

2.2.9 |OueprocbepexxeHue B TEIUIOIHEPTETUKE U TEMIOTEXHOIOTHI

3. PE3YJIbTATBI OBYYEHUMA IO JUCITUITIJIMHE, COOTHECEHHBIE C ®OPMUPYEMBIMHU
KOMIIETEHIIUSIMUA

ITIK-2: Cnioco0eH npoBOANTbL HaYYHbIe HCCIEJOBAHUS B 00JIACTH TENJOIHEPreTHKH U TeIVIOTeXHUKHU

3HaTh:

[IK-2-31 ocHOBHBIE HCTOYHUKN HAyYHO-TEXHHUECKOH HH(OPMAINH TI0 MaTepHanaM B 00JIaCTH HETPaJULUOHHBIX U
BO300HOBIISIEMBIX HCTOYHUKOB SHEPTHU

ITK-2-32 mMeToanKy BeAeHHS 3aMEPOB OCHOBHBIX MTOKa3aTesIeH B 00JIaCTH HETPaTUIIMOHHON SHEPreTHKH

[1K-2-33 MeToauKy aHAITN3UPOBAaHHUS BO30OOHOBISIEMBIX HCTOYHUKOB YHEPTUH B OMPEIEICHHBIX 00JIaCTAX CTPAHBI

IK-1: Cnocoben MPOEKTHUPOBATH U KOHCTPYMPOBATH KOTEJIbHbIC, HEHTPAJbHbIC TCIIJIOBbIC U MaJIbl€ TEIVIOLEHTPAJINA, a
TAKXKE TCIJI0BBIC CETH C UCITOJIB30BAHUEM IIH(I)])OBLIX TEeXHOJIOTui

3HaTh:

[IK-1-33 nmporpaMmpl MaTEMaTUYIECKOTO pacdeTa SHEPreTHIECKUX UCTOYHUKOB B 001aCTH BO30OHOBISIEMOI SHEPTeTHKH

[TK-1-32 MeTopI MPOEKTUPOBAHUS BCIIOMOTATEIbHBIX Y3JIOB AJIEKTPOCTAHIIUI HETPAJAULIMOHHON SHEPTUN

TIK-1-31 meTonbl npoBeneHUs Pac4ETOB SHEPTETHUECKON MOIIHOCTH YCTAaHOBOK AJIS1 UCIIOJIB30BAHUS S3HEPIUU COJHLA, BETPa U
JPYTUX 3HEPreTHUECKUX PECYPCOB

OIIK-2: CnocoGen 1eMOHCTPHPOBATH 3HAHHE M IOHUMAaHHe MATeMATHKH H IPYTUX QyHAAMEHTAIBHBIX HAYK, JeKauuX B
OCHOBE COOTBETCTBYIOIIeil HHKEHEPHOIi ClieaIn3aluy, IPUMEHSITh COOTBeTCTBYIOIINiT PU3NKO-MaTeMaTHUYeCKHIH
anmapart, MeTOABI AHAJIN3a H MO/ICTNPOBAHMS, TEOPETHYECKOTO H IKCIIEPHMEHTATIBHOT0 HCCJIeIOBAHNS PH PelIeHHH
npodeccHOHAILHBIX 32/1a4




3HaTh:

OIIK-2-31 ocHOBHBIC HCTOUYHHKH HAYYHO-TEXHUYECKON HH(POPMANNH 10 MaTepuaaaM B 001aCTH HETPAAUIIHOHHBIX U
BO300HOBIISIEMBIX HCTOYHUKOB SHEPTHU

OIIK-2-32 ocHOBHBIE IIporpaMmMbl MOACITUPOBAHUA TEXHOJIOTMYCCKUX ITPOLICCCOB B obmacTu HETPpAAUIIHOHHBIX BO300HOBIIIEMBIX
HNCTOYHHUKOB DHECPIrUun

OIIK-2-33 meroabl aHa/In3a U MOJAEIUPOBAaHMS OCHOBHBIX HETPAJUIIMOHHBIX UCTOYHUKOB 3J1EKTPUUECKON SHEPTUU

IIK-1: Cnocobden NMPOEKTUPOBATH U KOHCTPYMPOBATH KOTEJbHbIC, HEHTPAJbHbLIC TEIJIOBbIC U MaJibl€ TEIVIOCHTPAJIHU, a
TAKXKE TCIJI0OBbIC CETH C UCNTOJIB30BAHUEM III/I(l)pOBLIX TEeXHOJIOTui

YMmerb:

[IK-1-¥Y3 none30BaThCs MporpaMMaMH MaTeMaTHYECKOTO pacueTa OCHOBHOTO 00OPYI0BaHHS HETPAAUIIMOHHON SHEPTETUKH

IK-2: Cnoco6en NMPOBOJAUTH HAYYHBIEC HCC/ICI0OBAHUA B odacTn TEIJIOOHEPIreTUKU U TEIJIOTEXHUKH

Ymerb:

ITK-2-Y2 m3y4ats Ha OCHOBE PE3yNIbTATOB YKCIICPHIMEHTA BO30OHOBIIsIEMbIE HCTOYHUKH YHEPTUH

[1K-2-¥3 ucnonp30BaTh pe3ylbTaThl 3aMEPOB U 3KCIIEPUMEHTOB TIPH aHAIKU3€e IPUMEHEHHUS OIPe/IeTICHHBIX HCTOYHUKOB B
SHEpreTHKe pailoHa

IIK-2-Y1 H3y4daTb Ha OCHOBEC 3KCIICPUMECHTAJIBHOT'O UCCIICAOBAaHUA YCTAHOBKHU HeTpa,I[PIL[PIOHHOﬁ OHEPICTUKU

ITIK-1: Cnioco0eH NpoeKTUPOBATH H KOHCTPYMPOBATH KOTe/IbHbIe, IEHTPAJIbHbIE TeIUIOBbIe H MaJlble TeNIOLeHTPAJIH, a
TaKiKe TeIJIOBbIE CEeTH € UCN0/Ib30BAHNEM HU(POBLIX TEXHOJIOTHH

Ymerb:

ITK-1-Y2 aranu3upoBaTh paboOTy OTAEIBHBIX Y3JI0B JIEKTPOCTAHIIN 00J1aCTH HETPaJHIIHOHHOM SHEPTHH

OIIK-2: Cnoco0eH 1eMOHCTPUPOBAThL 3HAHUE H IOHMMAHUE MaTeMaTHKHU U APYTUX (yHIaMeHTANbHBIX HAYK, JeKalluX B
OCHOBE COOTBETCTBYIOIIEil HHKEHEPHOH CIelHaIu3aliy, IPUMEHATh COOTBETCTBYIOIINI (PU3UKO-MaTeMaTHYeCKHil
anmnapart, MeTOAbl AHAJIN3a H MOJCTHPOBAHMSA, TEOPETHYECKOr0 H IKCIIEPUMEHTAIBLHOI0 HCCJIe0BAHNS NPU PeIIeHUH
npogeccHOHANBHBIX 3aAa4

YMmerhb:

OIIK-2-Y3 npuHUMAaTh peleHus Mpyu 0O0OCHOBAHUH TEXHOJIIOTHYECKUX CXEM YCTAHOBOK B HETPAJHIIMOHHOI SHEPreTHKE

OIIK-2-Y1 oneHuBaTh NOTEHIUAI BO3MOXKHOM IFeHEpaliuy SHEPIUY Ha HETPAJUIUOHHBIX HCTOYHHUKAX

OIIK-2-Y2 cocTaBsTh SHEpreTudeckre 0anaHchl TEIUIOTEXHOIOTMIECKUX CXEM U UX DJIEMEHTOB Ha 0a3e HeTpaJAuIIMOHHBIX
HCTOYHHUKOB

IK-1: Cioco6eH mMpoeKTHPOBATH H KOHCTPYHPOBATH KOTeJIbHBIE, HEHTPAJIbHBIE TENJIOBbIE H MaJIble TeJIONEeHTPaIH, a
TaK:Ke TeNJIOBbIE CETH € HCMOIb30BAHNEM HU(POBBIX TEXHOJIOTHIA

YMmerhb:

ITK-1-Y1 BBITONHATE IPOCTEHIINE TPOCKTHBIC paOOTHI O HETPAAUIIMOHHBIM HCTOYHUKAM SHEPTHH

ITIK-2: Cnioco0eH nNpoBOANTbL HaYYHbIe HCCIEJOBAHUS B 00JIACTH TeNJIOIHEPreTHKH U TeIVIOTeXHUKHU

Baagern:

[IK-2-B1 ucnone3oBaHueM cpeacTB HHGOPMAIIMOHHOTO-U3MEPUTENBHON TEXHUKH B IEKTPOTEXHUIECKUX YCTPOUCTBAX

ITK-2-B2 0CHOBHBIM H3MEpPHUTEIEHBIM 000pYIOBaHHEM JUIs IPOBEIICHUS 3aMEPOB M SKCIICPHMEHTOB B 00JIaCTH HETPaJHIIMOHHOM
SHEPTETUKU

[1K-2-B3 MaTeMaTH9eCcKHUMH ITPOTpaMMaMH i1l 00paOOTKH Pe3ynbTaToB SKCIIEPUMEHTOB B 00JIACTH HETPaIUIIMOHHON SHEPTeTHKH

IK-1: Cnocoben MPOEKTHUPOBATH U KOHCTPYMPOBATH KOTEJIbHbIC, HEHTPAJbHbIC TCIJIOBbIEC U MaJIbl€ TEIVIOLEHTPAJIHA, a
TAKXKE TCIJI0BbIC CCTH C UCNTOJIB30BAHUEM Hl/l(l)pOBbIX TEeXHOJIOTui

Baagern:

[IK-1-B3 MeTomzamu MaTeMaTHUECKOTO pacueTa ¥ MOJETHPOBAHUS OCHOBHBIX y3J0B HA CTAHIIUSX BO30OHOBIIIEMBIX PECYPCOB

[IK-1-B2 mMeromamu 000CHOBaHHS SKOJIOTHUECKUX MNPEUMYIICCTB UCIIOJIb30BaHUA HETPAAUITUOHHBIX HCTOYHUKOB Ha MPCANIPUATUAX
OHEPTCTUKU U B IPOMBINIIICHHOCTH

IIK-1-B1 MeTomamu OIIEHKH MOTEHITHANIA U CE0ECTOMMOCTH HETPAJAUITMOHHON M BO30OHOBIISIEMOI SHEPTUU

OIIK-2: Cnoco6eH 1eMOHCTPUPOBATH 3HAHUE U MOHMMAHUE MATEMATHKHU U APYruxX pyHIaMeHTATbHBIX HAYK, JeKalIUuX B
OCHOBeE COOTBETCTBYIOIIEH HHKEHEPHOH CIeNHATN3aINA, IPUMEHSATh COOTBETCTBYIOINMIl (PU3NKO-MaTeMaTHYeCKHI
anmnapar, MeTObl AHAJIN3a U MOIeJIMPOBAHNS, TEOPETHYECKOT0 1 IKCIIEPHUMEHTAIBLHOTO UCCJIe0BAHNUS NP PelIeHnn
npogeccuoHAIBHBIX 32124




Baanernb:

OIIK-2-B1 merogaMu OIeHKH HOTEHIHANA, C€OECTOMMOCTH YHEPTUH, 000CHOBAHHUS SKOJIOTUYECKUX MPEHMYIIECTB HCIOIb30BaHUS
HETPaJULMOHHBIX HCTOYHUKOB HA IPEANIPUATUAX U B SHEPIETHUKE

OIIK-2-B2 cpencrBamu HHOOPMAMOHHO-U3MEPHTEIBFHOM TEXHUKU IIPH OLICHUBAHUY UCTOYHHKOB abTCPHATUBHON SHEPTUH

OIIK-2-B3 nporpaMMamMy MOJEINPOBaHUS HETPAJAULIMOHHBIX HCTOYHUKOB 3J1EKTPOIHEPTHU

4. CTPYKTYPA U COJEPKAHMUE

Kon HanmenoBanue pasnesioB u | Cemectp | Yacos | ®opmupyemsie | Jlutepatrypa | Ilpumeuanne KM Beinoan
3aHATHS TeM /BHJ 3aHATHS/ / Kype HHAUKATOPbI H JJI. sieMble
KOMIIeTeH it pecypchbl padoThI

Pasnen 1. BBenenue B
HeTPAAMLUOHHYIO
HEPreTHKY

1.1 Mecro anbTepHaTUBHOU 4 2 OIIK-2-31 JI1.1J11.2
SHEPreTUKH B OIIK-2-Y1 JI1.3J11.4
YIOBIETBOPEHUH OIIK-2-B1 IIK- | JI1.5J12.1
SHEPreTUYECKUX 1-31 [IK-1-Y1 23
noTpeOHOCTEH YeToBeKa. MK-1-B1 TIK-2
Herpanuuuonusie -31 TIK-2-V1
SHEPreTUYECKHE TIK-2-B1
ycTaHOBKH. /JIex/

1.2 [ToTpebenue TOMIMBHO- 4 20 OIIK-2-31 JI1.1 J11.2 KM1
SHEpPreTUYecKUX PECYpPCOB B OIIK-2-Y1 JI1.3 J11.4
MHUpe. DKOJOTHYECKUE OIIK-2-B1 IIK- JI1.5J12.1
ACMEKThI UCIOJIb30BAHUSI. 1-31 TIK-1-V1 JI2.3
Crioco0bI mpeoOpa3oBaHus [IK-1-B1 IIK-2 21
aJbTEPHATUBHBIX UCTOYHHUKOB -31 [IK-2-V1
SHEPrUU B MEXaHUYECKYIO, TIK-2-B1
TEIUIOBYIO H DJICKTPHUUECKYIO
suepruro. /Cp/
Pa3gen 2. I'uaposnepreruka

2.1 N3yuenue cxem 4 2 OIIK-2-31 JIL.1J11.2 KMI1
THIPOTYPOMHHBIX YCTAaHOBOK. OIIK-2-V1 JI1.3J11.4
[ToTenuman manoit OIIK-2-B1 IIK- JI.5
TUAPOSHEPTETUKHU, METOIBI 1-31 TIK-1-V1 JI1.6J12.1
ero pacuera. TexHuueckue u [IK-1-B1 TIK-2 J12.3
SKOHOMMYECKHE -31 [IK-2-V1
runposHepropecypcest. /Tlp/ IIK-2-B1

2.2 I'unposnepropecypcsl. 4 30 OIIK-2-31 JI1.1 J11.2 KM1
OcHoBHBIe coopyxenus [ DC. OIIK-2-Y1 JI1.3 J11.4
PerynupoBanue pedyHoro OIIK-2-B1 IIK- JI.5
croka. Bonoxpanunumia ['2C. 1-31 [IK-1-Y1 JI1.6J12.1
OCHOBHBIC TIOHSATHUS IIK-1-B1 IIK-2 JI2.3
THIIPOJIOTUU. MOILITHOCTh U -31 [IK-2-V1 21
SHEprust BOJHOTO MOTOKA. TIK-2-B1
OO61e TOHATHS O
THIPOTYpOMHAX, UX BUAAX U
napamerpax.CoctaB u
KOMITOHOBKA OCHOBHBIX
coopyxkernuit ['OC.
PycrnoBele, IpUIIIOTUHHBIE U
nepusanonHsie ['DC.
DHeprus MOPCKHX MPUIUBOB
U IpYTHE BUABI SHEPTETHKH.
BonHoBast sHepreTuka.
BoTHOBBIE JIEKTPOCTAHITUH,
WX DHEPreTUYeCKue
XapaKTEePUCTUKH,
0COOCHHOCTH
pexuMoB paboTsl. /Cp/
Pa3gen 3. Berposnepreruka




3.1 BerposHepreruueckue 2 OIIK-2-31 JI1.1J11.2 KM1
ycTaHOBKU. Twribt OIIK-2-V1 JI1.3J11.4
BETPOIHEPTETHYECKUX OIIK-2-B1 IIK- JI1.5
YCTaHOBOK. 1-31 [IK-1-V1 JI1.7J12.1
Berpoanexrpocranumu. /Jlex/ [K-1-B1 [IK-2 | JI2.3J12.4
-31 [IK-2-V1 JI2.5
IK-2-B1
32 Pacuer uneanpHoro u 2 OIIK-2-31 JIT.1J11.2 KM1
PEaIbHOTO BETPOBOTO OIIK-2-Y1 JI1.3 J11.4
kouteca. /TIp/ OIIK-2-B1 IIK- JI1.5
1-31 [IK-1-¥1 JI1.7J12.1
IK-1-B1 [IK-2 | JI2.3J12.4
-31 IIK-2-V1 J12.5
TK-2-B1
33 MopennpoBanue 4 OIIK-2-31 JIT.1JI1.2 KM1
BETPOYCTaHOBKH B OIIK-2-V1 JI1.3 J11.4
nporpamme MATLAB. /J1a6/ OIIK-2-B1 IIK- JI1.5
1-31 IIK-1-V1 JI1.7J12.1
MK-1-B1 [IK-2 | JI2.3J12.4
-31 TIK-2-V1 J12.5
[IK-2-B1
34 Teopus nneanbHOTO 30 OIIK-2-31 JI1.1 J11.2 KM1
KpBLIBYATOI0 BETPOKOJIECA. OIIK-2-V1 JI1.3 JI1.4
OOTexaHue mI0CKOH OIIK-2-B1 IIK- J1.5
MMOBEPXHOCTH, 1-31 [IK-1-V1 JI1.7J12.1
NEepHIEHIUKYISIPHOI [IK-1-B1 TIK-2 JI2.3 J12.4
HAIIPABIICHUIO BETPA. -31 IIK-2-V1 J12.5
Hanpasnenust I1K-2-B1 €
HCTOJIb30BaHUS BETPOBOM
SHEPruu. ABTOHOMHAS U
CHCTEMHas BETPOIHEPTeTHKA.
TexXHUKO-?KOHOMUYECKUE
TOKa3aTeIn paboTHI
BETPOIHEPTeTHIECKUX
YCTAHOBOK B COCTaBe
sHeprocucTemMsl. /Cp/
Pa3nen 4. ComHeuHnast
IHepreTHKa
4.1 Ucnonp3oBanue sueprun 2 OIIK-2-31 JI1.1 JI1.2 KM1 P1
Connua. THUIBI KOIJIEKTOPOB; OIIK-2-V1 JI1.3J11.4
MIPUHIIMITBI UX JICHCTBUS U OIIK-2-B1 IIK- JI1.5 J11.7
METOJBI pac4eTOB. 1-31 IIK-1-V1 JI1.8J12.1
CeleKTHBHBIC TOKPHITHS. IK-1-B1 [IK-2 | JI2.2J12.3
AKKyMyJIHpOBaHHUE TeIIa. -31 [IK-2-VY1
Tunbl akKyMyJIsTOPOB U [IK-2-B1
METOJIBI HIX pacdera.
ConHeuHbIe 2JeKTPOCTaHLINH.
ConHeuHble
(hoToamexTpuUecKue
mpeoOpa3oBaTeNH.
TepmoanekTpuueckue
npeobpaszoBatenu. /Jlek/
4.2 Pacder connednoro 4 OIIK-2-31 JI1.1 J11.2 KM1 Pl
koekropa. /IIp/ OIIK-2-V1 JI1.3 J11.4
OIIK-2-B1 IIK- | JI1.5JI1.7
1-31 IIK-1-V1 JI1.8J12.1
[K-1-B1 TIK-2 2.3
-31 TIK-2-V1

I1K-2-B1




43 Kocmuueckue COC. 4 30 OIIK-2-31 JIL.1J11.2 KMI1 P1
IMapoTypounnsie COC. OIIK-2-V1 JI1.3 J11.4
I'emrocTathl, COTHEYHBIC OIIK-2-B1 TIK- | JI1.5 JI1.7
GaIrHu U TapoOTeHePaTOPEI. 1-31 [IK-1-V1 JI1.8712.1
Monynbusie COC. TIK-1-B1 T1K-2 J12.3
ConneuHoe -31 [IK-2-V1 21
TeIIOCHAOKEeHNE. IK-2-B1
ConHeyHbIe
TEIUI0OaKKYMYJISTOPBI U
OTIPECHUTENLHBIE YCTAHOBKH.
TonnuBHEIE 2neMeHTHI. /Cp/
Pazgen S. I'eorepmaiibHas
HEPreTHKa U
Ono3HepreTuka
5.1 [TonsaTHE M KITacCUPUKALUST 4 2 OIIK-2-31 JI1.1 J11.2 KM1
O6uoTormBa. Vcrnons3oBanue OIIK-2-Y1 JI1.3 J11.4
OUOTOIUIMBA JIS OIIK-2-B1 IIK- JI1.5J12.1
SHepreTHIecKuX Ienei. /Jlex/ 1-31 TIK-1-¥1 J12.3
M[K-1-B1 TIK-2
-31 [IK-2-V1
[IK-2-B1
5.2 I'eoTepmanbHast sHEpTHS. 4 41 OIIK-2-31 JIT.1JI1.2 KM1
Hanpasnenus OIIK-2-Y1 JI1.3 J11.4
HCII0JIb30BaHUsA OIIK-2-B1 IIK- JI1.5712.1
reoTepMaIbHOM SHEPTHUH. 1-31 [IK-1-Y1 23
®DoToCcHHTE3 KaK IIK-1-B1 IIK-2 21
€CTECTBEHHBIN aKKyMYJISITOP -31 IIK-2-V1
conHeyHol sHeprun. CoctaB [IK-2-B1
U CBOMCTBA SKCKPEMEHTOB
KUBOTHBIX U TITHII.
TonnuBHas ApeBecuHa,
TI0JIEBBIE KYJBTYPBI, OTXObI
necorniepepadaThIBAIONICH 1
IEIUTIOJIO3HO-0yMaKHOH
MIPOMBIIIICHHOCTH KaK
SHEPrOHOCUTEIH.
[Ipou3sBoacTBO OGHOMACCHI TS
SHEepreTUYecKux Ieneil.
CHHTETHYECKOE KHUKOE
TOTUTMBO. Bhixos Onorasa u3
CeJIbCKOXO03SHCTBEHHBIX
oTtxo110B. ChipbeBast 6a3za s
MpOu3BOICTBa Ororasa. /Cp/
53 [ToaroroBka u caaua 4 9 OIIK-2-31 J.1 KM1
9K3aMeHa /DK3aMeH/ OIIK-2-V1 21
OIIK-2-B1 IIK-
1-31 TIK-1-V1
IK-1-B1 TIK-2
-31 [IK-2-V1
[IK-2-B1
5. ®OHJ OHEHOYHBIX MATEPHUAJIOB
5.1. KonTpoJibHble MeponpusaTHs (KOHTPOJIbHAsA padoTa, TeCT, KOJJIOKBUYM, 3K3aMEH U T.IT), BONPOCHI IS
CaMOCTOSITeJIbHON MOATOTOBKHU
Kon KoHnTtponwsHoe Iposepsembie
KM MepOTpUATHE WHAUKATOPHI Bompocs! a7 moArOTOBKH

KOMIIETEHIIUHN




KM1

ITogroroBka k cinaue
JK3aMeHa

TIK-1-31;1TK-1-
32:T1K-1-33;TTK-1-
V1;TIK-2-B3;T1K-2-
B2;[TK-2-B1;[IK-2-
V3:I1K-2-V2;[TK-1-
V2;TIK-1-V3;[IK-1-
BI;[IK-1-B2;[IK-1-
B3:[TK-2-31;[TK-2-
32:T1K-2-33;TTK-2-
V1

1) MecTo ajbTepHATUBHOI SHEPTETUKU B YIOBICTBOPECHUU
SHEPreTHIECKUX MOTpeOHOCTeH YenoBeka. HerpanuimoHHbie
SHEPreTHYECKHE YCTaHOBKH.

2) [ToTpebnenue TOMIMBHO-IHEPTETHUECKUX PECYPCOB B MHUDE.
3) DKOJIOIHYECKUE acCleKThl UCIIOJIb30BaHMS.

4) Crioco0bl MpeoOpa3oBaHusl albTEPHATUBHBIX HCTOYHUKOB
SHEPIHU B MEXAHUUECKYIO, TEIIOBYIO U MEKTPHUUECKYIO SHEPTHIO.

5) [Torennuan Manoil rugpO3HEPreTUKH, METOJIBI €TO pacyera.
6) TexHuueckue U 3KOHOMUYECKHE THJIPO3HEPrOPECYPCHI.

7) I'uaposHepropecypchl.

8) OcHoBHBIe coopyxenust ' OC.

9) PerynupoBanue pe4yHOro cToKa.

10) Bonoxpanunmma I'DC.

11) OCHOBHBIEC TOHATHS TUAPOJIOTHHA. MOIIHOCT U SHEPTHUs
BOJIHOI'O MOTOKA.

12) OOmpe MOHATHA O THAPOTYpPOWHAX, X BHIAX WM IapaMeTpax.
13) CocraB 1 KOMIIOHOBKa OCHOBHBIX coopyxenuit I'DC.

14) PycrnoBeie, npurioTuHHbIe U IepuBanuoHHbie [DC.

15) DHeprus MOPCKUX IPWINBOB U JPYTHE BBl SHEPIETUKU.
16) BonnoBast sHepreruka. BogHOBBIE 31€KTpOCTaHIINHU, MX
SHEPreTHYECKUE XapaKTePHCTHKH, 0COOEHHOCTU PEKHMOB PaOOTHI.
17) BerposHepreruueckue yCTaHOBKH.

18) Tunbl BETPO’HEPreTHUECKUX YCTaHOBOK.
Berposnexrpocraniuu.

19) Teopus upearbHOrO KpbUILYAaTOro BeTpokojeca. O0TekaHue
IUIOCKOW IOBEPXHOCTH, NEPIEHIUKYIIPHOM HAaNpaBJICHHUIO BETPA.

20) Hanpasnenus ucnonab30BaHUs BETPOBOM 3HEPIUU.

21) ABTOHOMHASI M CUCTEMHasl BETPOIHEPreTHKA.

22) TeXHUKO-3KOHOMHUYECKHE TMOKa3aTeu paboThl
BETPOIHEPTETHYECKIX YCTAHOBOK B COCTaBE SHEPTOCUCTEMEL.

23) Ucnonb3oBanue sneprun ConHIA.

24) THMbI KOMJIEKTOPOB; NPUHLMUIBI UX JEHCTBUS U METOABI
pacuetoB. CeneKTHBHBIE TOKPBITHS. AKKyMYJIHPOBaHHE TeTIa.

25) THUNBI COJMHEUHBIX aKKyMYJIATOPOB U METOJbl UX pacueTa.
26) CoJHEYHBIE HIIEKTPOCTAHIIHY.

27) ConHevHbIe (POTORICKTPUUECKHE TPEOOPa30BaTEIH.
TepmoanekTpuueckne mpeodpa3oBaTeH.

28) IIpuHIUNEI pacyeTa COTHEYHOTO KOJIIEKTOPA.

29) Kocmuueckue cCoaHEUHbIE HEKTPOCTAHIIHH.

30) [Mapotypounnsie COC. I'enmuocTaThl, COMTHEUHbIE OAITHU U
aporeHepaTopH.

31) Mogynsasre COC.

32) ConHeuHoe TeruiocHabKeHHe.

33) ConHeuHble TEMI0aKKyMYJIATOPhl U ONPECHUTENbHBIE
YCTaHOBKH.

34) [onsarue n xnaccudukanus OMOTOIIIMBA.

35) HVcnonp3oBanue OHOTOIUIMBA JUIS SHEPTETUYCCKUX IICNICH.
36) l'eoTepManbHas HEPTHS.

37) Hanpasnenus ucnonap30BaHUs reOTEPMAIbHON 3HEPIUU.
38) DOTOCHHTE3 KaK €CTECTBEHHBIH aKKyMYJIITOP COJIHEUHOM
SHEPTUH.

39) CocraB U CBONCTBA 3KCKPEMEHTOB >KUBOTHBIX U MTHII.

ToruuBHAs TPEBECUHA, [TOJICBBIC KYIbTYPbI, OTXO/bI
JecornepepabaThIBAIOIICH U HEIUTIOI03HO- OYMaXKHOH
MPOMBIIIICHHOCTH KaK SHEPTOHOCUTEIIH.

40) [IpouzBoacTBO OMOMACCHI ISl SHEPTETUYECKUX IIETEH.
41) CHHTETHYECKOE KUIKOE TOILUIUBO.
42) Brrxon 6norasa u3 cebCKOXO3SIHCTBEHHBIX OTXOJIOB.

CeipbeBast 6a3a At MPOU3BOCTBA Onorasa.

5.2. Ilepeyenn padoT, BbINOJIHsAE

MBbIX 110 JUCHUILJINHE (

Kypcosas padora, Kypcosoii npoexr, PI'P, Pedepar, JIP, IIP u 1.11.)

Kon
paboTsI

Hazpanne
paboTsI

IIpoBepsiemsbie
UHIUKATOPbI

Conepxanue paboThl

KOMIIETEHIIAHN




P1 PacuetHo- IIK-1-31;I1K-1- Conepxanue PI'P:

rpaduyueckoe 32;I1K-1-33;11K-1- 1) Kparkas XxapakTepuCTHKa CHCTEM IPe0Opa30BaHHs COTHEUHON
3a/laHue Ha TeEMY VELIIK-1-Y2;IIK-1- | 3Heprun

"Pacuer cuctembl V3;IIK-1-B1;TTK-1- | 2) Bri6op cxem renmoBogoHarpeBaTeIbHON YCTaHOBKH

COJIHEYHOT'0 B2;T1K-1-B3;I1K-2- | 3) Pacuer TemioBoii MOITHOCTH CUCTEMBI TOPSIYETO BOIOCHAOKEHHS
ropsi4ero 31;11K-2-32;11K-2- 4) Pacuer nosne3Ho MIomaan COHEYHBIX KOJUIEKTOPOB
BOJIOCHAO)KEHNS" 33;IIK-2-Y I;IIK-2- | 5) Pacder akkyMynsTOpa TEIUIOTH ¥ KOJIMYECTBA BEIPA0aThIBAEMOM

V2;1IK-2-Y3;1IK-2- | sneprun

B1;ITK-2-B2;I1IK-2- | 6) Onerka 3peKTUBHOCTH YCTaHOBKH

B3 Texymuii KOHTpoJIb 3a BbInonHeHneM PI'P ocymecTBisercs
IperoaBaTeNieM IyTeM IIPOBEPKH Pa3AeNoB B COOTBETCTBHH C IUNIAHOM
BBIMIOJTHEHHSI.

5.3. OueHovHbIe MaTepHaJibl, UCNTOJb3YyEMbI€ IJIfl IK3aMEHa (ormca}me 6I/IJ19TOB, TECTOB U T.Il.)

DK3aMCHAIMOHHBIN OUJIET M0 JUCHHUIUIMHE BKIIOYACT B ce0s IBa TEOPETHUECKUX BOMPOCHI IO TeMaM, H3JI0KESHHBIM B 4 pasiene
nannao# PIT/I. busers XxpaHsTes Ha kadeape U YTBEPIKICHBI ¢ 3aBEAYIOIIIM.
O06pa3zerr sK3aMEeHAIIIOHHOTO OnieTa:

MUHHCTEPCTBO HAYKH U BBICIIEr0 00pa3oBanus Poccuiickoit ®enepariu
HoBotponuxuii pumman

®DenepabHOTO TOCYIAPCTBEHHOTO aBTOHOMHOTO 00pa30BaTEIbHOTO YUPEKICHHUS
Briciiero o6pazoBanust

HanuonanbeHbIl Hcciea0BaTENbCKUH TEXHOIOIMYECKUN YHUBEPCUTET
«MHUCHUC»

Kadenpa a51eKTposHEpreTHKH 1 31eKTPOTEXHUKH

BUJIET Ne 1

Jucrumnumna: «HeTpaguiinoHHbIe 1 BO30OHOBISIEMBIC HCTOUHUKN SHEPTHI

Hanpasnenue: 13.03.01

®opma 00ydeHus: 3a04Hast

®dopma poBeaeHI SK3aMeHA: THCEMEHHAS

1. Bropuunsle sHepreTuyeckue pecypesl (BOP). Mx Bumb! i kpaTkast XapaKTepHCTHKA

2. PacnipezieneHyie HHTEHCUBHOCTHU COJHEYHOM SHEPIUH 1O IUIaHeTe U pernoHaM P®, crabunbHOCTD
COJIHEYHOTO U3ITyqCHUS.

IIpumepbl BONIpocoB U 33jaHU KOMIIBIOTEPHOI'O TECTUPOBAHUS

COBOKYITHOCTB TIEPCIIEKTUBHBIX CIIOCOOOB MOTYYESHUS, IEPEAaYH U MCIIOIb30BaHHS SHEPTHH, KOTOPHIE PaCIPOCTPAHEHBI HE TaK
IIMPOKO, KaK TPAJUIUOHHBIE, OJJHAKO MPENCTABISIOT HHTEPEC U3-3a BBITOAHOCTH UX UCIIOJIB30BAaHUS U, KAK MPABUIIO, HU3KOM PHUCKE
MPUYIMHEHHS Bpeaa OKpYyXKarolei cpese

aNbTepHATHBHAS SHEPTETHUKA

BETPOIHEPTeTHKA

OHMOTOILIMBO

COJTHEYHAsl SHEPreTHKa

THIIPODHEPTETHKA

OTpacib SHEPreTHKH, CIICIUATU3UPYIOIIAsACS Ha MPeoOpa3oBaHNN KHHETHUECKON SHEPTUH BO3MYIIHBIX Macc B aTMochepe B
ANEKTPUIECKYIO, MEXaHUYECKYIO, TETUTOBYIO MIIH B JIIOOYIO IPYryio GopMy 3HEpTHH, YIOOHYIO JUTS UCTIONB30BaHMs B HAPOTHOM
XO3SHCTBE

BETPORHEPIeTHKA

aNbTepHATUBHAS SHEPTETHKA

OHOTOILIMBO

COJTHEYHast PHEPreTruKa

THIPO3HEPTeTHKA

TOIUTHBO U3 PACTUTEIHLHOTO HITH JKUBOTHOTO CHIPBSI, U3 MPOIYKTOB YKU3HECATSIBHOCTH OPraHM3MOB HMIIA OPraHUYCCKUX
HPOMBINUICHHBIX OTXO0/I0B

OUOTOILIMBO

BETPOIHEPIETHKA

abTePHATHBHAS SHEPrEeTHKA

COJIHEYHast SHEPreTHKa

THIPOIHEPTeTHKA

HampaBineHue anbTepHATUBHON SHEPrETHKH, OCHOBAHHOE HA HEMOCPEACTBEHHOM UCMOIb30BAHUU COJTHEYHOTO M3ITyIEHUS IS
MOJIyYEHHsI SHEPTUH B KAKOM-TH0O BHJIE

COJIHEYHAsI DHEPTreTHKA

OHMOTOILIMBO

BETPOIHEPIreTHKA




AJIbTCPHATHUBHAA DOHEPIreTHUKA
THAPOSHEPICTUKA

HoBas TenzneHnys B 3HEPreTUKE, CBSI3aHHAS C IPOU3BOACTBOM TEIIOBOM U AIEKTPUUECKON 3HEPIUU
pacmpenenéHHOe IPOU3BOACTBO SHEPTUH

reoTepMalibHasi SJHEPreTuKa

TpO30Bast DHEPreTHKA

YIIPABIAEMBIH TEPMOSIEPHBII CUHTES

BOJIOPOIHAS PHEPreTHKa

YcTpoiicTBO 1S TpeoOpa30oBaHusS KHHETHIECKON SHEPTHH BETPOBOTO MTOTOKA B MEXaHHYIECKYIO SHEPTHIO BPALICHUS POTOPA C
HOCJIEYIOINM €€ MPeoOPa30BaHUEM B ANIEKTPUUECKYIO SHEPTHIO

BETPOreHEPaToOp

BETPSHAS JIEKTPOCTAHITHA

Ha3eMHasl BETpPsiHas JJIEKTPOCTAHIINS

NpHOpEkKHAst BETPSHAS JEKTPOCTAHIINS

mrenb(hoBasi BETPsSHAs 3IEKTPOCTAHIIUSL

Tum BeTpsAHBIX 2MEKTPOCTAHIUH, BETPOreHepaToOphl KOTOPBIX YCTAHABIMBAIOTCS HAa HEOOJNBIIOM YIAICHUH OT Oepera Mops UIx
OKeaHa

pUOpeXHas BeTPsHAS IEKTPOCTAHITHS

BETPOTEHEPATOP

BETPsiHas JJIEKTPOCTAHLUS

Ha3eMHas BETPsiHasl AIEKTPOCTAHIMS

mrenb(hoBast BeTpSHAs 3IEKTPOCTAHIIUSL

[TonHast sHEPTUs BETPOBOTO IT0TOKA KAKOH-TMO0 MECTHOCTH Ha ONPEAEICHHO BHICOTE HaJl TOBEPXHOCTHIO 3€MIIH
BETPOBOM MOTEHLIUAI

BaJIOBO MOTEHIIMA

TEeXHUYECKUH MOTEHIHA

SKOHOMMYECKUH MOTEHLUAI

BETPOBOM KalacTp

DHEPreTUIECKUI IKBUBAJICHT BETPOBOTO MOTOKA KAKOW-TMO0 MECTHOCTH Ha ONPEICIICHHOM BBICOTE Ha/l TOBEPXHOCTHIO 3€MJTH
BAJIOBOI ITOTCHITHAT

BETPOBOM MOTEHIMAII

TEXHHUYCCKHUH MOTEHIINAT

SKOHOMUWYECKHUI ITOTCHITHAT

BETPOBOM KalacTp

YacTh BaJOBOTO MOTEHIMAIA, KOTOPAs MOXKET OBITh MOJIE3HO HUCIOJIh30BaHA C TOMOIIBI0 COBPEMEHHOTO BETPOIHEPTETUIESCKOTO
000pyIOBaHUs C YIeTOM TpeOOBaHHI COMUATEHO-IKOJIOTHIECKOTO XapaKTepa

TEXHUYECKUI MOTEHIAT

BETPOBOH MOTEHIHAI

BaJIOBOH ITOTCHITHAT

3KOHOMHUYECKHI MOTEHIINA

BETPOBOI KajacTp

B 6a3y coBpeMeHHO# TpaIUIIMOHHON SHEPTETHKH HE BXOTUT:
TEIJI0Bast AIEKTPUUECcKas CTAHIHUS

TEepMOsIepHas IEKTPOCTAHLIUS

TUIPOIJIEKTPOCTAHIIHS

aTOMHasl 3IeKTPOCTAHLIUSA

Kakoi Tvm 2eKTpHYecKOil CTaHIIMKA OCHOBAH Ha TEXHOJOTHH MPeo0pa3oBaHus KHHETUYESCKOM SHEPTHH JBIKSHUS pabovero Tena B
MEXaHUYECKYIO SHEPTHUIO:

TUAPOIJIEKTPOCTAHIIMSL

TEIUIOBas JIEKTPUIEcKasi CTaHIUS

aTOMHasl 3JIEKTPOCTAHIIUA

TEepMOsIJIepHas IEKTPOCTAHIUS

Kakast U3 mepe4rcaeHHBIX CTPaH - JTHACP B chepe COTHEUHON SHEPreTUKU?
CIIA

I'epmanus

Poccus

Opanuus

B0300HOBIIsIEMYIO SHEPTHIO MOIYYAIOT U3 MPUPOAHBIX PECYPCOB - TAKUX KaK...




BriGepute Heckobko U3 4 BAPUAHTOB OTBETA:
BOJIHBI, IPUITUBBI

TPUPOITHEINA Ta3, Topdh

COJIHEYHBIH CBET, BETEP

yrojib, HeTh

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

UCUYEPITaeMOCTh

TPYIAHOLOCTYITHOCTE

HEHCUepIaeMOCTh

IKOJIOTUYECKAsl YUCTOTA

KonnuectBo snepruu uznydenus ConHua Bo BCEM AMaia30He AJIUH BOJIH, [10JIy4aeMOU B €JUHUIYY BpEMEHU €JUHUIHON

IUTOIIA KO, MePIeHIUKYIIIPHON COTHEYHBIM JTydaM, BHE 3eMHOI aTMOC(ephl Ha CpefHeM paccToSHIH Mex Ty 3emnéil u ConHiem,
Ha3bIBaETCS:

MOIIHOCTBIO U3ITy4EHUS

COJIHEYHBIM H3IIy4€HUEM

KOCMHUECKUM U3TydeHHEM

COJTHEYHOM MOCTOSHHON

IInockuil coHEUHBII KOJUIEKTOP NIPEJHA3HAYCH:

JUISL HarpeBa HUIKOCTH WU ra3a 3a cueT SHepruu uinydeHus ComHua

JUISL IPSIMOTO TIpeoOpa3oBaHyst SHEPTUH H3aydeHusT CONHIA B JIEKTPUUECKYIO SHEPTHIO

JUIs IpeoOpa3oBaHus YHEPTruH n3mydeHns CoHIIAa B XUMHYIECKYIO SHEPTHI0 MUHEPAIBHOTO TOIUIHBA
ONTUMHU3AIMU PabOThI TOIUIUBHAIX 2JIEMEHTOB

Onrnaeckuii Ko3()(HUINUESHT IOJIE3HOTO NEHCTBHS INIOCKOTO COTHEYHOTO KOJJIEKTOPA MOKA3BIBACT:

Kakasi 9aCTh COJIHEUHOM paauanuu, ,HOCTI/IFHICIZ TIOBEPXHOCTHU OCTCKJIICHHA KOJUIEKTOPA, OKa3bIBACTCA HOFHOIHGHHOﬁ €ro
MOBEPXHOCTBIO U YUUTBIBAET IIOTEPH PHEPTUH, CBA3aHHBIE C OTPAYKEHUEM YACTU COJTHEUHON pajnuanuu

Kakasi 4aCTh COJIHCUHOM paananuu, )IOCTI/IFI_HCI‘/i MMOBCPXHOCTH OCTCKIICHUSA KOJIJICKTOPA, OKa3bIBACTCS HOFJ'[OHIGHHOfI €ro
TMMOBEPXHOCTHIO U HE YUUTBIBACT MMOTECPU DHEPIUHU, CBA3aHHBIC C OTPAKEHUEM YaCTHU COJIHEUHOM paananun

Kakasl 9aCThb COJTHEUHOH paJualliy, JOCTHTIIeH ITOBEPXHOCTH KOJIEKTOPa, OKa3bIBAaeTCs MPeoOpa30BaHHOI B SHEPTHIO ABUKEHHS
MOJIEKYI pabodero Teina

Kakasl 9aCTh COJIHCUHOM paguanuu, IIOCTI/II‘I_Hef/'I TIOBEPXHOCTHU KOJUIEKTOPA, HE MOXKET OBITH Hpeo6pa3013aHa B DHEPTUIO ABUKCHUA
MOJIEKYJ paboyero Tena

Jlnis1 Kako# TIeH ITOBEPXHOCTH COTHEYHOTO KOJUIEKTOPA BEHIITOJTHSIIOT BAKYYMHBIMU:

JUISL YCHWJICHHS OTBOJA TEIUIOTHI B OKPYXKAIOIIYIO CPEy 3a CUET TEILUIONPOBOIHOCTH M KOHBEKIIUH
JUISL YBENIUYEHHS OTpakaTeIbHON CIIOCOOHOCTH MOBEPXHOCTH KOJUIEKTOPa

JUISL CHIDKEHUS! TOTEPh TEIIOTHI B OKPYXKAIOIIYIO CPEy 3a CUET TEMIOMPOBOAHOCTH U KOHBEKLIUH
JUISL CHIDKSHUS TTOTJIONIATENIFHOM CIIOCOOHOCTH MTOBEPXHOCTH KOJIIEKTOPA

HcToyHnKaMK reoTepMaibHOM SHEPruy 10 Kiaccu(UKauyu MexayHapoIHOTO SHEPreTHYEeCKOTO areHTCTBa HE SBIISIOTCS:
MECTOPOXKIEHHE CYXOT0 BOJSHOTO Hapa

MECTOPOXKICHHUE BIQKHOTO Mapa

TEIIoTa ropsiuero arMoc(h)epHOro Bo3ryxa

TEIIOTa CyXUX FOPHBIX MOPOJ

rops9as TepMasbHas BOAa

3aKOH COXPaHEHUs SHEPIUHU 3aKIF0UAETCs B TOM, 4TO. ..

SHEPrHsl MOXKET NEPEAABATHCS MEXy TEIAMU C IOMOILBIO TEIIONPOBOAHOCTH, KOHBEKIIUH WIIN U3ITy4EeHUs
CyMMapHasl SHEPryusl 3aMKHYTOM CUCTEMBI HE U3MEHSETCS BO BPEMEHU

SHEPIus - 3TO YNOPSAIOYECHHOE ABHKCHUE 3aPSDKEHHBIX YaCTHUL],

OH IIPE/ICTaBIISIET OO0 CyMMY KMHETHUECKOH U MOTCHIMAILHON SHEPTUH CHCTEMBI

UYro Taxoe TemIoBast YHeprus?

9T0 (hopMa SHEPrHH, CBI3aHHAS C IBM)KCHUEM aTOMOB, MOJICKYJI HJIN JPYTHX YACTHIl U3 KOTOPBIX COCTOMT TEJIO

3TO SHEPTHs, COAeprKaIIascs B AaTOMHBIX SIpaX M BRIIEIIEMast IIPH AACPHBIX PEaKIUsIX

3TO rUnoTeTHdYeckast (hopMa 3HEpPTHH, UMEIOIIAs OTPUIATEIFHOE JaBICHUE M PABHOMEPHO 3aIOJTHSIONMIAs BCE IPOCTPAHCTBO
BCEJICHHOH

9TO HEPTHs, 3aKIIOUEHHAs B NIEKTPOMArHUTHOM I10JIE

Pa3Butue aTOMHOH SHEPTETUKHU CBSA3aHO C...

BO3MOKHOCTBIO OTydeHHsI Hanboee AeIeBOi AeKTPOIHEPT UM
OTCYTCTBUEM BPEIHBIX OTXOJOB

OJIHOBPEMEHHBIM IOJIy4EHUEM OPYXKEUHOIO IUTyTOHHUS
OTPOMHBIMH 3aIlacaMM He0OXOIUMBIX PECYPCOB




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

Casno-1llymenckas [DC

UYupkeiickas [2C

Bparckas I'DC

3 nepednciieHHOro 0CHOBHOTO 000pyI0BaHus NMapoTypOHHHBIX TOL] uckmounTe TuiHee
TypOoarperatsl

napoBasi TypOmHa

KOTJIOArperarsl

THIPOTYPOHHBI

Kakoif 3 nepedncieHHbIX HCTOYHUKOB 3HEPTUH HE OTHOCHTCS K BO30OHOBIISIEMOMY BHIY SHEPTUH?
THIPO3HEPIUs

SHEPIrusi IPUIUMBOB U OTJIMBOB

reoTepMalbHasi SHEPrust

SHEprusi IU3eJIbHOTO T'eHepaTopa

I'eoTepmanbHast 3HEPreTHKA — 3TO. ..

TIPOM3BOJICTBO MEKTPOIHEPTHH, a TAKKE TEIJIOBOW 3HEPTHH 3a CUET TEINIOBOHM SHEPTHH, CO/IEepIKaIIIeiics B Hepax 3eMIIH
WCTIOJIb30BaHUE COTHEYHOTO M3IIyIEeHUS I OJYIEeHHS SHEPTHH B KAKOM-JIN00 BHUIE

HarpeBaHue MOBEPXHOCTH, MOTIIOMIAONICH COTHEYHBIC JTYYH U MOCICAYIOLIee PACIPEIeIICHUE U UCTIOB30BaHHE TEIIa
OTpacilb SHEPTETUKH, CIICIUATN3UPYIONIAsiCS Ha UCTIOIh30BAHUY KHHETHUYESCKON SHEPTUU BO3IYIIHBIX Macc B aTMoc(epe

ConHeuHble HICTOUHUKH SHEPTUH MTPeoOpas3yroT B 3HEPTHIO. . .
TETUIO TUIAHETHI

3IEKTPOMAarHUTHOE U3IIydCHHUE COIHIA

JBIDKEHUE BO3AYIIHBIX Macc

TEIUIOTY CrOpaHHs BO30OHOBIAEMOTO TOIUINBA

Yro Takoe 6momacca?

SHEPrOHOCHTENIU PACTUTEIHLHOTO MIPOUCXOXKICHHS, 00pa3yeMble B mporecce (OTOCHHTE3A.
[0JIE3HBIE HCKOIIAEMBIE

IIPUPOHBIE OTXOIBI

3HepFOHOCI/ITeJ'II/I aHTpOHOI‘eHHOFO HpOI/ICXO)K,HeHI/IH, CO31aBacMhbIC B na6opaTopme yCJ'IOBI/IHX

Kakas ctpana U3 npeayio)keHHOTO CIUCKa SBISETCS JIUACPOM I10 MCTIOIb30BAaHUIO BETPOIHEPTETUKHU ?
Poccus

Kurai

I'epmanns

SInonus

AnbTepHAaTUBHBIE HCTOYHUKH SHEPTHU UCIIONb3YIOTCS OTPAaHUUEHO B CBSI3H C...
BBICOKOH C€0ECTOMMOCTBIO TI0JTy9aeMOi SHEPT Ul

MOBBIIIEHHOH OITACHOCTBIO B OKCILTyaTAIlH

OTCYTCTBHEM COOTBETCTBYIOIINX TEXHUYECKUX PeIICHHA

3arps3HEHNaM OKpY)KaroLlel cpeibl

OHepruu BeTpa - ...... SHEprus BO3AYIIHBIX Macc B aTMochepe
KHHETHYeCcKast

MOTEHIINATbHASL

TEIJIOBast

MEXaHHCTHYECKast

MarHuTHas

IIpuMeHeHnE TEII00TPAKAOIUX CTEKOJ MO3BOJSAET CHU3UTD TEIIONOCTYIUICHHUS U 3aTPaThl BHEPIUU HA CUCTEMBI
KOHJULUOHUPOBAHHUSA HA .... %o

15-20

10-15

20-25

40-50

OCHOBHBIM KOHCTPYKTUBHBIM 3JIEMEHTOM COJIHEYHOU YCTAHOBKH SIBIISICTCS?
KOJIJIEKTOP

AKKyMYJIATOP

TEMI00OMEHHNK

Hacoc




OcHOBHBIM 3J1IeMeHTOM I1ockoro KCO spnsiercs?
KOPITYC

Mpo3payvHast N30SI

JIY4YeTIOTIIONIAOMIAsl TIOBEPXHOCTh

TEIUIOBast H30JISILIUS

KaHaJl TEIJIOHOCUTEIIS

Vkaxure eqUHAILY H3MEPEHUS KOIPPHUIIUEHT MOJE3HOTO ACHCTBUS KOJUIEKTOpa COJIHEUHOM SHEPTHn?
Br/m

Kx

B1/m2

Oe3pa3MepHast BeTUIMHA

YkaxkuTe onTUMalbHyo opuentanuo KCO?
3anajHas

BOCTOYHAs

F0KHAsS

ceBepHast

Kaxas TemnepaTypa BHEIITHUX HEaKTUBHBIMHU cJ10EB ConHLa?
10000 K

5900 K

3800 K

Kakas [yinHa BOJIHBI Y BUAUMOTO COTHEYHOTO M3ITydCHHUs?
A=0,4-0,7 MKM

A=0,2 - 0,4 MKM

A>0,7 MKM

H3 9ero cOCTOUT MOTOK HOCTYIAIONIET0 Ha 3eMITI0 COTHEYHOTO M3TydeHUS?
KaK M3 IPSMOTO MTOTOKA, TaK M U3 PACCESTHHOTO aTMOC(hepOii N3 TydeHIUS
TOJIBKO M3 MPSIMOTO MOTOKA

TOJIBKO M3 PACCESTHHOTO aTMOChepoil U3ITydeHHs

Uemy paBHa HanOOJIbIIast HHTETPaIbHAS TUIOTHOCTH MOTOKA COJTHEYHOTO M3IY4EHHS, IPUXOAALIero Ha 3eMiIro?
E = 3 kBr/m2
E =2 kBt/M2
E =1 kBr/m2

COHpOTI/IBJ'IeHI/Ie Ha6erammeMy IMOTOKY BETpa XapaKTCPHU3YCTCA MapaMCTPOM, Ha3bIBACMbIM ...
TCOMETPUICCKUM 3aIIOJTHECHUEM

BETPOBBIM IMOATIOPOM

COIIPOTHUBJICHUEM BETPY

TCOMETPHUYICCKUM COIIPOTHUBICHUCM

IIpu 0AMHAKOBBIX JIOMACTSIX Kakoe Kojeco BOY umeer BaBoe 00Ibllice TeOMETPUYECKOE 3aM0THEHUE, YeM JBYXJIOMACTHOE?
YETBIPEXJIOMACTHOE KOJIECO

TPEXJIOTACTHOE KOJIECO

MISITHIIOIIOCTHOE KOJIECO

LIECTUIIONIOCTHOE KOJIECO

OCHOBHBIE pa3HOBUJHOCTH BETPOArperaToB JEIATCS Ha JIBE TPYIIIbL:
KPBUIbYATHIE BETPOJABUIATENN C TOPU30HTAIBHOM OCBIO BpAIllEHHs U
BETPOJIBUTATENIN C BEPTUKAIBHOM OCBIO BPALCHHUS

KapyceJbHbIE U JIONACTHbIE

JIOTIACTHBIE U OPTOrOHAIBHBIE

KapycelbHbIE 1 OPTOTOHAJIbHBIE

OT6Op MOIITHOCTH Y OPTOTOHAIBHBIX BETPOABUTATENICH HAYMHACTCS IIPU CKOPOCTH BETPa PABHOM ...
5 Mm/c

7 m/c

10 m/c

12 m/c

30 m/c

IIpu kakoil CKOPOCTU BETPa JOCTUTAETCS HOMUHANIbHASI MOIHOCTh OPTOrOHAIBHOIO BETPOABUraTENs?
5-10 m/c




10-15 m/c

14-16 m/c

15-20 m/c

12-14 m/c

B peanbHoil ycTaHOBKE OpTOroHansHOro BOY momuocteio 2000 kBT nuameTp KoJiblia, Mo KOTOPOMY JABUXKYTCS KPbUIbsS, COCTaBUT
OKOJIO ...

80 M

20 m

10 M

I5™m

IMony4enne 6uorasa OCyIIECTBISACTCS B PEaKTOPax CHEUAIBLHOH KOHCTPYKIIUH, CKOJIBKO CYTOK TaM HaXoJsTcsi ObITOBbBIE
OpraHNYeCcKHEe OTXO/bI?

5-7

25-30

10-15

1-5

20-27

Kaxkoe nporeHTHOE coiep)kaHne METaHa B [OJly4aeMOM B peakTopax ouorase?
65-75
30-35
50-70
25-30
80-90

[Tosryaenue OGrorasa OCyLIECTBIISICTCSI B PEaKTOPax CIIENNaIbHON KOHCTPYKIUH, TIe OBITOBBIE OPraHNYECKUE OTXOIbI Pa3KIKAIOTCS
110 5-7 %-HO¥ KOHIIEHTPAINH, TPH HEOOXOIUMOCTH ITOIOTPEBAIOTCS M HAXOIATCS TaM ...CyTOK.

10-15

5-10

10-12

12-15

[Tosryaenue O6rorasa OCyLIECTBIISICTCSI B PEaKTOPax CIIENNaIbHON KOHCTPYKIUH, TIe OBITOBBIE OPraHNYECKUE OTXObI Pa3KIKAIOTCS
710 ... %-HOI KOHIICHTPAINH, ITPH HEOOXOJMMOCTH TTOJIOTPEBAIOTCA M HaxoiaTes TaM 10-15 cyrok.

5-7

4-5

6-8

7-9

LIGMy PaBHO MAaKCHUMaJIbHOC JaBJICHUC B 6I/IOFa3OBOM pcaKkTope ()
0,04-0,05 MITa

0,4-0,5 MITa

0,5-0,6 MITa

0,3-0,4 MITa

YeMy paBHa MakcHMajbHas TeMIlepaTypa B OMOra3oBoM peakrope?
30-35
35-40
40 - 45
45 -50

CKOJIBKO TIPOIIEHTOB OOIIEro roJ0BOT0 SHEPTOTIOTPEOICHHS PACXOAYeTCs Ha OTOIUICHHE, TOpsiuee BOIOCHAOKEHHE H
KOHIUIIMOHUPOBAHUE BO3TyXa?

20 - 25%

30-35%

40 - 45%

Kaxkue criocoObl UCII0JIB30BaHMsI COJTHEYHOTO H3JIYUCHUA TPUMCHAIOTCS AJIs OTOILICHHUA?
TOJIBKO aKTUBHBIC

TOJIBKO ITaCCUBHBIC

AKTUBHBIC U ITACCUBHBIC

Jlo kakux TemrepaTtyp nmpeoOpa3oBhIBAET CONHEUYHOE U3ITyYEHUE B TEIUIOTY IUIOCKHA KOJUIEKTOP COJTHEYHOH SHEPTUu?
10 300 oC
1o 200 oC
1o 100 oC




Kakoii k03 pUITHEHT NOTTIOMEHHs COTHEYHOTO U3ITy4eHHs HMEET CIIOH CEeIeKTUBHOTO MOKPBITHSA B IIOCKUX COTHEYHBIX

KOJIEKTOpax?
0,90 - 0,92
0,94 - 0,96
0,97 - 0,99

Kaxkoe conHeqHOE H3ITydeHNE YIaBINBACT INIOCKHI KOJUIEKTOP CONHETHON SHEPTUn?
TOJIBKO PacCesTHHOE

HpsIMOE U pacCessHHOE

TOJIBKO TIPSIMOE

UYeMy paBeH Anana3oH THIIUYHBIX 3HAYEHUH KO PUIIHEHTA TEIUIONOTEPh MIOCKOT0 KOMIEKTOpa COMHEUHOM SHeprun?
Kk =1,2 - 10 Br/(M2+K)
Kx = 0,6 - 1,0 Br/(M2+K)
Kx=0,2 - 0,4 Br/(M2+K)

Uemy paBeH cpenHuii Tog0Bo# skcruryaTanonHbii KT/ miockoro KoyekTopa COJTHEUHOM SHEprin?
10-20%
30-50%

60-90%

Kakast mpor3BOIUTEILHOCTD COJIHEYHOTO ONPECHUTENSI THIIA KTOPSIUUHN SIIUK»?
10-12 n/mM2 cytku

6-9 /M2 cytku

3-5 n/m2ecyTKn

Kak ocymiectBinsieTcs: ABH)KEHHE TEIUIOHOCUTENS (BO3/1yXa) B MACCUBHBIX CHCTEMaX OTOTUICHUS?
3a CU€T BBIHYKICHHOTO JIBH)KEHUS

3a CUET €CTECCTBEHHOM KOHBEKIINH

3a CUE€T BBIHYXKJCHHOTO JIB)KEHUS M €CTECTBEHHON KOHBEKIH

Jlo xaKxoii TeMIiepaTypbl MOXKHO HarpeTb HeOOIBIIOH y9acTOK, Ha KOTOPOM KOHIIEHTPUPYIOTCS COJHEUHbIC JIyqn
TeTMOKOHIIEHTpaTopamMu?

10 3600 oC

10 2600 oC

10 5600 oC

Ha ocHoBe kakoro MaTepuajia U3roTaBjinuBarOTCs COJTHCYHBIC 3JIEMEHTHBI?
Ha OCHOBC JIMTUA

Ha OCHOBE XpoMa

Ha OCHOBC KPEMHUA

[Ipu ocBelieHNN KaKUM CBETOM BO3HHKAET (POTOINEKTPUIECKHH 3((EKT B COTHETHOM dIeMeHTe?
B BUIUMOM U OvkHeH nH(paKkpacHO#t 00gacTIx

B ynbTpadroneToBoi 1 nanbHel nHdpakpacHoit 00IacTIX

B ynbTpaduoneToBoi obmactu

Yemy paser KII1/I coBpeMeHHBIX IPOMBIIIICHHBIX (oTonpeodpasoBarencii?

6—8%

10-12%

16 — 18%

Kaxas mupuHa 3anpeiéHHoi 30Hbl y apCceHU A ramius?
Eg=1,43B

Eg=12,43 5B

Eg=3,43 5B

Yemy paBer KITJI AydIimdx cOMHEUHBIX TEPMOITEKTPUIECKUX TeHEPATOPOB?
okoj0 10%
okoJio 15%
okoJ10 20%

B kakoe BpeMs rozia CKOPOCTb BeTpa OOBIYHO BHIIIE?
B BECCHHUE MECSLb

B JIETHHE MECSALBI

B 3UMHHE MECSLbI

OT yero 3aBUCUT KMHETHYECKas YHEPTHs BeTpa?




OT €TI0 MacCChl U CKOPOCTHU
OT €ro MaccChl
OT €ro CKOpoCTHU

Kaxkoit MoxeT OBITh CKOPOCTh IOTOKA 32 BETPOKOJIECOM?
MOXeT OBITh 000U

MOXeT OBITh paBHa HYITIO

HE MOXeT OBITh PaBHA HYITIO

Yemy paBeH KOIQ(HUITHEHT UCTIONB30BAHHS SHEPTHH BETPa JUIS JIyIIIHX OBICTPOXOIHBIX BETpOABUTaTENEH?

£=0,38
£=0,48
£=0,58

Kaxwue BeTpoaBuraTeny moayqanin NPeUMYILECTBEHHOE pacpocTpaHeHne?
KapyceJbHbIC, Y KOTOPBIX OCh BETPOKOJIECA BEPTHUKAIbHA

KpBUTbYATHIE, Y KOTOPBIX OCh BETPOKOJIECa TOPU30OHTATIHHA

OGapabaHHBIE, Y KOTOPHIX OCh BETPOKOJIECA BEPTUKAIbHA

3aBUCHT U MOIIHOCTB, pa3dBuBacMasl BETPOKOJIECOM, OT €ro zmaMeTpa?
HC 3aBUCUT

HC BCCrJa 3aBUCUT

3aBUCUT

CKONBKO 37E€KTPOIHEPTUH IPOU3BOIAT TUAPOIEKTpocTaHuy Poccun?
13%
23%
33%

Kakwue ruzposnepreTuyeckie arperatbl OTHOCAT K MasibiM [ DC?
ot 100 kBt 1o 10 MBt
ot 20 MBT 1o 30 MBT
ot 40 MBT 0 50 MBT

Kaxoro 3nauenus gocturaer KITJI runpotypoun?
50%
70%
90%

Kax monBoauTcs Boaa k pabodyeMy KoJiecy B aKTUBHBIX THIPOTYpOHHAX?
Yyepe3 HalpaBJISIONINI anmapar

yepes coruia

JaCTUYHO 4Yepe3 HallpaBIIAIOMUil anmnapaT, a YaCTHYHO — Yepe3 CoIlia

Korna nenecoo0pa3sHo NpUMEHATh peakKTHBHBIE THAPOTYPOUHBI?
IpH OOJBIINX HAIlOpax W HEOONBIINX PAacX0axX BOJIBI B peKe
npu OONBLIMX HAMopax U OOJBIIUX PACXOAAX BOABI B PEKe

HpH HeOOJBIINX HAaNOpax 1 OOJBIINX PACX0AaX BOABI B PEKe

B kakux rugpoTypOHHaX MOXKET BO3HUKHYTh KaBUTALUs?
B PEAKTHUBHBIX

B aKTHBHBIX

B PEaTHUBHBIX U aKTUBHBIX

Kaxkyro nosro notpedisiemMoit sHeprun odecrieanBaeTr 6rnomacca?
32%
22%
12%

Kaxoe xonmuecTBo TBEPIBIX OBITOBBIX OTXOMIOB 00pa3yercs exxeronHo B Poccun?
40 MaH T
60 MaH T
80 MutH T

CKOJIBKO BOJIBI COJICPIKUTCS B BBICYIIICHHOW B TEUCHUE HECKOJIBKHX JIET IPEBECUHE?
oT 5 10 10% BoABI B KIIETOYHOH CTPYKType

oT 15 1o 20% BOJIBI B KJIETOYHOU CTPYKTYpE

ot 25 10 30% BoIbI B KIIETOYHOH CTPYKType




Kaxkoro pa3mepa fenaroT ApeBecHbI€ IpaHyIbl JJIs CAKUIaHHs B KOTJIaX?
7-9 c¢M B JUIMHY U OKOJO 3 CM B JUaMeETpe
4-6 cM B IIMHY U OKOJIO 2 CM B UaMeTpe
1-3 cM B yiuHY 1 0K0JIO 1 CM B IameTpe

CKOJIBKO TOHH APEBECHHBI TPeOyeTCs A IPOU3BOACTBA | T IpeBecHOro yris?
4-10T

23T

1,5-2T

Kaxux 3nauenuit nocruraer KI1/] nuponusa B Iydmux ycTaHOBKax?
40-50%
60-70%
80-90%

CKOJIBKO JINTPOB 3THIIOBOTO CIIHPTA ITOYJAI0T METOIOM THIPOJIN3a U3 OJJHOM TOHHEI JPEBECHOTO CHIPHA?
75 nutpoB

175 nutpoB

275 nmuTpoB

IIpu xaxoil KOHIEHTPAIMU STHIOBOTO CIIUPTA MOTHOAIOT IPOKKU?
BoIIe1 0%
BeIIe 15%
Bolme 20%

CKOJIBKO METaHa M YIJIEKHUCIIOTO ra3a CoAep KUTCs B Onorase?
B cpenHeM 70% merana u 30% yriiekucioro raza
B cpeqaeM 60% merana u 40% yriekucioro rasa
B cpenneM 50% mertana u 50% yriiekucioro raza

UYemy paser KI1J] nmpeBpalenns SHEPrUM OpraHNYECKUX BEUIECTB B Onoras?
40-50%
60-70%
80-90%

YeMy paBeH CpeAHUHN MOTOK re0TEPMAIbHOTO TEIUIa Yepe3 3EMHYIO TOBEPXHOCTH?
0,06 Bt/m2

0,6 Br/m2

6 Bt/m2

Kakoii momkHa OBITH TeMITepaTypa BOJBI ISl OTOTUICHUS ¥ TOPSIYETro BOJTOCHA0KEHUS?
ue ke 500C
He Himxe 600C
He Hmwke 700C

Kakyro 101110 KOTEIBHO-TIEYHOTO TOILTHBA IOTPEONISIOT OTOMUTEIbHBIC KOTEIbHBIC?
00JIee IOJIOBHHBI BCETO KOTEIBHO-TIEYHOTO TOTUIHBA

MeEHee ITOJIOBUHBI BCET0 KOTEIbHO-TIEYHOTO TOTIIHBA

Oosee TpEX YETBEPTEH BCETO KOTEIBHO-TIEYHOTO TOILUINBA

CKOJIBKO TIOTPeOIIsIeT SHEPT U KOMITPECCOP TEIIOBOTO HAacoca 10 CPaBHEHHIO C SHEPTHEH, KOTOPYIO OH MOAAET B CHCTEMY
OTOIIEHUS?

notpednser B 1,5-2 pa3za MeHblle, yeM noJaét

notpedisieT B 3-5 pa3 MeHbIIe, YeM IMoaéT

notpedIsieT B 6-7 pa3 MEHBIIIE, 4eM MOTAET

Kakwue paboune Tena (XgamareHTsl) HauboJee pacpoCcTpaHEHbI B TEIIOBBIX Hacocax?
aMMMaK
(peoHsI
npornaH

Kaxkas Temmeparypa rpyHTa IIOCTOSIHHO AEPXKHUTCS Ha IryOuHe Oojee 15 meTpos?
8-10 0C

12-14 0C

16-18 0C

UYemy pasen KIIJl mpebpazoBaHus SHEPTHU TPUIMBHOTO TEUSHHUS B IEKTPHUYECKYIO SHEPTHIO?




80%
60%
40%

Bo ckoibKo pa3 yaenbHas INIOTHOCTh SHEPTHMH MOPCKHUX BOJH OOJIbIlE SHEPTUH BeTpa?
B 5 pa3

B 10 pa3

B 15 pa3

Kaxk mBrkercs kaxaast 9acTHIA KUIKOCTH B BOJTHE?
0 CHHYCOH/JIE

M0 AIUTUIICY

10 OKPY>XHOCTH

OT 9ero 3aBUCHT MOIIHOCTb, IEPEHOCUMAsI BOTHAMH?

IpsIMO MPONOPLUOHANIBHA KBAPaTy aMIIUTYABl U IEPHOAY
00paTHO MPOMIOPIMOHATBHA KBAJPATy aMIUTUTYIB! U TIEPHOTY
00paTHO MPOIOPIMOHATIFHA AMIUTUTY/E U IEPHOTY

Ipu KaKoii yiebHON MOLTHOCTH BOJIH MOTYT 3 ()eKTHBHO paboTaTh BOJHOBBIC CTAHIMN?
okoi0 60 kBt/m

okoJiio 80 kBt/m

okoiao 100 kBt/m

3a cuéT KaKuX IPOLECCOB IPOrpeBaroTcs nepeble 10 M BOJHON TOIIY, MOMIOINAOLIECH COHEUHOE U3TydcHUE?
3a CYET TEIIONPOBOJHOCTH

3a c4ET TypOyJICHTHOTO IIePeMEIINBaHUS

3a CU€T TETUIONMPOBOIHOCTH M TYpOYJICHTHOTO IIepEMENTHBAHHS

YeMy paBHa MaKCUMaJIbHAsI PA3HOCTh TEMIIEPATYP MEXKIY MOBEPXHOCTHBIMHU M MPUIOHHBIMH BOAaMU?
okoJio 20 0C
okoJio 30 0C
okoJio 40 0C

Kaxas TemnepaTypa BoJibl IOJ0 J1bJ0OM B ApKTHKE?
+6-+70C
+4 -+50C
+2-+30C

Yemy paBeH MakcuMaibHbIi Teopernueckuil KI1/] okeaHckoil TepManbHOM NIEKTPOCTaHIMH, paboTaromei 10 3aMKHYTOMY LUKITY?
2-4%

5-9%

10-14%

J1o XKaKuX TIIyOMH CKa3bIBAaeTCsl BOJIHOBOE ABI)KECHHE B OKeaHe?
npuMepHo 10 10 M
npuMepHo 10 15 M
npuMepHo 110 20 M

Kakoii cioco6 nomydeHns BOJOPOAa caMblif pacIpOCTpaHEHHbIH?
XMMHYECKHE PEeaKin

3IIEKTPOIIN3

TEPMHYECKOE Pa3JIOKCHUE BOBI

3a cu€r Yero 0KMIaeTcs MOBHIIICHHE Y(P(PEKTUBHOCTH JIEKTPOTH3a?
3a CYET IPUMEHEHHS KaTalln3aTOPOB

3a CYET IPUMEHEHHSI Fa30reHePaTOPOB

3a cY€T MPUMEHCHUS Ta30aHATU3aTOPOB

Jlo xaxoii TeMIepaTyphl HarpeBarT OHOMACCy IIPU TEPMOXUMHUUECKOM METOIe MOTydeHHs Bogopoaa’?
Jo 150-400 0C
Jo 500-800 0C
Jo 850-900 0C

ITpu xakoii TemmnepaType BOJOPOI MOXKET OBITh CXKUKEH?
npu 40 K
npu 30 K
npu 20 K




[Monnamaer v Mo OrpaHUYCHUsST BTOPOTO 3aKOHA TEPMOTHHAMUKH 3G (HEKTUBHOCTD TOTJIMBHBIX 3JIEMEHTOB?
BCETJIa MoAmnagacT

WHOTIA MOAIaaeT

HE IoJInagaeT

Kakne BemecTBa HCTIONB3YIOT B CBOEH pabOTe TOIIMBHBIE HJIEMEHTHI?
BOJIOPO/] U KUCTIOPOJ]

HpONaH U KHCIOPOJ

3THJIEH U KHUCIIOPOJ

W3 kakoro BHEIIHEr0 HCTOYHUKA TOTLIMBA BBIACIIAIOT BOAOPO IIPU UCIIOJIB30BaAHUM TOIJIMBHBIX 3JIEMEHTOB Ha TpchnopTe?
U3 3TaHOJ1a

13 MCTAaHOJIa

H3 caxapo3bl

Kaxkwue BemecTBa sSBISIOTCSA POAYKTAaMH pabOTHI TOIUIMBHOTO HIeMEHTa?
TEIUIO U YIJIEKUCIIBIN a3

TOJIBKO TEILIO

TEJIo ¥ BoJa

Kakoe HampsikeHHe BO3HHKAET Ha OTJETbHOM TOIUTUBHOM dIEMEHTe?
He npesbimaer 1,1 BonbTa
He npeBblaer 2,1 BosbTa
He npesblaet 3,1 BosibTa

YTO BBICTYIAET B POJIM HCTOYHUKA BOJOPO/A B TEJIE YEIOBEKA U KUBOTHBIX?
BOZIA

BO3JYX

nHIIa

UYemy paser KI1/] TOMIMBHBIX JIEMEHTOB C HOHOOOMEHHON MeMOpaHOii?
20-30%
40-50%
60-70%

Kakyto pabouyio TeMneparypy HMEIOT TOIUTUBHBIE JIEMEHTBI € TBEPABIM dJekTposuToM (SOFC)?
ot 800 no 1000 0C

ot 600 o 700 0C

ot 400 mo 500 0C




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

npenoaaBaTciIeM.

Hpoxomﬂe}me KOHTPOJBHOTO MEPOTIPUATUA IO CAaY€ DK3aMCHA CUUTACTCA BbIIIOJIHEHHBIM YCIICIIHO, €CJIU IIPU €ro OLICHUBAHUU
MOJIy4€Ha OLICHKA HC HUKEC «YAOBJICTBOPHUTCIIBHO».

Kpurepun oneHUBaHUS cayn dK3aMeHa B (HOpME KOMIIBIOTEPHOTO TECTUPOBAHHUS:
OrieHka "OTJIMYHO" BBICTABIIACTCS, KOT/Ia 00yJaroNuiics Habpa 3a TecT 0atoB He MeHee 90% OT MaKCUMaJIbHO BO3MOXKHOTO

KOJIMYCCTBA.

Ornenka "xopomro" BEICTaBIsSIeTCs, KOTAa oOyJaromuiics Habpan 3a Tect 6aymuioB He MeHee 70% OT MakCHMabHO BO3MOXKHOTO

KOJINYECCTBA.

OreHka "yIOBICTBOPUTENHLHO" BBICTABISETCS, KOTIa 00yJaroImuiicst Habpal 3a TecT 0aJIoB He MeHee 55% 0T MaKkCHMaJIbHO

BO3MO>XHOTI'O KOJIMYCCTBA.

OreHka "yOBIETBOPUTENBHO" BBICTABIISIETCS, KOTaa oOyyaromuiics Habpai 3a TecT 6auioB MeHee 55% OT MakCHMaJIbHO

BO3MOXHOI'O KOJIMYECTBA.

6. YHAEBHO-METOAUWYECKOE U HTHO®OPMAIIMOHHOE OBECIIEYEHHUE

6.1. Pexomenayemas jurepartypa

6.1.1. OcHoBHas IMTEpaTYpa

ABTOpBI, COCTaBUTENH

3ariaBue

bubnuoreka

UznarenbcTBO, TOM, 311. aapec

JI1.1 | C.B.Kaprasues,
E.I'.Hemmnopenko

Herpagummonssie u
BO300HOBIISIEMBIC HCTOYHUKH
SHepruu: yyedHoe nmocodue

Marnurtoropck: I'OY BITIO «MI'TV»,
2008,

JI1.2 | AIl.backakos,
B.A.MyHn

Herpanuuuonnsle u
BO300HOBIISIEMBIE HCTOYHUKH
SHEPIUu: yIeOHUK

Mockea: ]I "BACTET", 2013,

JI1.3 |B.IL I'openos, C.B.
T'openos, B.C.
T'openos u ap. , nox
pexn. B.IL. T'openosa,
E.B. lBanoBoi

O6mas sxepreruka. Ku. 1.
AnbTepHaTUBHBIE HCTOYHHKU
SHEPTUH: YIeOHUK

Mocksa, bepmun: upexr-Menua, 2016,
http://biblioclub.ru/index.php?
page=book&id=447693

JI1.4 |M.IO. Cubukun, 1O.11.
Cubukun

Herpaauiuonnsie u
BO300HOBIISIEMBIE HCTOYHUKH
SHEpruu : yuebHoe nmocodue

Mockga ;bepnun : [lupekr-Menua, 2014,
http://biblioclub.ru/index.php?
page=book&id=257750

JI1.5 | Enuctparos B.B.

Wcnonp3oBanue
BO300HOBIISIEMOI1 SHEPTHN :
ydeOHOE TIocobme

Cankr-IlerepOypr : M3paTenscTBO
[Tonurexanueckoro yausepcurera, 2010,
http://biblioclub.ru/index.php?
page=book&id=362973

JI1.6 |T.A. ®ununmosa,
M.III. MucprxaHos,
I0.M. Cunopkun, AT
Pycuna

I'unposnepreruka : yueGHOE
nocobue

Hosocubupck : HI'TY, 2013,
http://biblioclub.ru/index.php?
page=book&id=436213

JI1.7 | Bb.B. JIykytun, 1.0.
Mypagies, 1.A.
[InoraukoB

CHCTEeMBI IEKTPOCHAOKEHHSI C
BETPOBBIMHU U COTHCYHBIMH
AIEKTPOCTAHIMAMH : yaeOHOE
rmocobue

Tomck : U3parenpctBOo ToMckoro
MOJINTEXHUYECKOTO yHUBepcurera, 2015,
http://biblioclub.ru/index.php?
page=book&id=442097




ABTOPEI, COCTaBUTEIH 3arnaBue

Bubaunoreka M3parenscTBoO, rOf, 3I1. aapec

JI1.8 |B.B. Enuctparos, ConHeYHbIE SHEPrOyCTaHOBKH. Cankr-IlerepOypr : M3naTenscTBo
B.A. I'punuxec, E.C. O1eHKa NOCTYIICHUS [Monurexuuyeckoro ynusepcutera, 2009,
ApoHOBa COJTHEYHOTO M3ITYyICHUS http://biblioclub.ru/index.php?

yuebHOe ocobue page=book&id=442097
6.1.2. lono/IHUTe/ILHAS TUTEPATypa
ABTOPBI, COCTABUTEIH 3arnaBue BubnmnoTeka W3paTenbcTBO, TO, 371. anpec
JI2.1 | Bparkosckuii E.B. Herpaauunonusie u HogoTpouuk: HO HUTY MUCuC, 2015,
BO300HOBIISIEMbIC UCTOYHUKU http://elibrary.misis.ru; www.nf.misis.ru
SHepruy : yaebHoe mocobue
JI2.2 | bymyes B.B. Onepreruka - 2050 Mocksa: Dueprus, 2007,
http://biblioclub.ru/index.php?
page=book&id=58367

J12.3 | pen. IL.II. be3pykux CripaBO4HUK PECYpCcOB Mocksa : Dueprus, 2007,

BO300HOBIISIEMBIX HCTOYHHUKOB http://biblioclub.ru/index.php?
sHepruu Poccun: cripaBOYHUK - page=book&id=58342
KaTaJjor

JI2.4 |T'.B. Huxurenko, E.B. | ABTOHOMHOE Craspomnods :Arpyc, 2015,
Konomes, I1.B. ANEKTPOCHAOKEHHE http://biblioclub.ru/index.php?
Konomnes norpeduteneii ¢ page=book&id=438729

UCIIOJIb30BaHUEM SHEPTHU
BeTpa : MOHOTpahust
JI2.5 | bespykux ILIL Berposnepreruka: cipaBouHoe Mockasa : Oueprus, 2010,
U METOANYECKOe Iocodue http://biblioclub.ru/index.php?
page=book&id=58344
6.2. Ilepeuens pecypcoB HHGOPMATIMOHHO-TEIEKOMMYHUKANIMOHHOH ceTu «UHTEepHET»
D1 | Dnekrponnsiii pecypc LMS Moodle | https://moodle-nf.misis.ru
6.3 Ilepeuenb NPOrpaMMHOro odecrneyeHust
I1.1 |Mathcad 14.0 University Classroom Perpetual
I1.2 | Microsoft Office Professional Plus 2013 Russian OLP NL AcademicEdition,;
1.3 | WinPro 7 RUS Upgrd OLP NL Acdmc
1.4 |Micro-Cap 10 Evaluation
I1.5 | Bpay3ep Google Chrome
1.6 |Zoom
I1.7 | bpay3ep Yandex
1.8 | WinDjView 2.0.2
I1.9 | Skype
I1.10 |Adobe Reader
I1.11 |MATLAB & Simulink

6.4. Ilepeyenb MH(POPMALMOHHBIX CIPABOYHBIX CHCTEM U NMPOdeccCHOHANIBHBIX 023 TaHHBIX

n.1 | https://energybase.ru/ - kaTanor aneKTPOCTAHIMI (ATOMHBIX, THAPABIMIECKIX, TEIIOBBIX U Ap.) U HOACTaHIUH MHUpa

7. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYHEHHE

Ayn. | Hasuauenune OcHarexnne
139 VYuebHas mabopartopus (xommbioTepHBIH | KoMmmekr — yueGHOM  mebenmm Ha 24 wMmecra i
KJIacc) Kabuner KypCOBOI'O u | oOyqatomuxcsi, 12 CTaMOHApHBIX KOMIIBIOTEPOB  JUIA
JMIIOMHOTO HNPOEKTUPOBaHUs, | OOyJarommxcsi, 1  CTalMOHApHBIH  KOMIIBIOTEp  JUIS

CaMOCTOSTEIHFHON paboTH 00yJaromuxcs

nperiofaBaresisi (BCe C BBIXOJOM B HHTEPHET), IPOEKTOP,
9KpaH HACTEHHBIH, KOMMYTaTop, JOCKa ayJuTOpHas
MernoBasi, BeO kamepa Logitech, komonku, noctyn k SUOC
Yuusepcurera MUCHC 4yepe3 nuuHBIA KaOMHET Ha
miargopme LMS Canvas u Moodle, umeH3nOHHBIC
nporpammsl MS Office, MS Teams, antusupyc Dr.Web.

8. METOANYECKHE YKA3AHUSA 1JIAA OBYYAIOIINXCA

B npomecce n3ydeHns AUCIUILTHHEI BBIACISIOT [BA BUIA CAMOCTOSTENBHON pabOTHL: ayIUTOpHAsS ¥ BHEAyAUTOPHAS. AyTUTOpHAS
caMocTosITeNbHas paboTa Mo JUCHUIIMHE BBIMOTHACTCS Ha YUeOHBIX 3aHATHAX MOJ] PyKOBOJCTBOM IpemnogaBatens. BHeaynuTopHas
CaMOCTOsITeNIbHAs padoTa - IIaHupyeMas ydeOHast paboTa 00yJaromuMCesl, BBITOJIHAEMast BO BHEAYAUTOPHOE BPEMSI 10 3aJaHHIO U
HPH METOANYECKOM PYKOBOJCTBE MPETIOABATENs, HO Oe3 ero HEeMoCpeACTBEHHOTro ydacTus. CaMocTosTeNnbHAs paboTa, He
IpelyCMOTPEeHHas IporpaMMol yueOHOM JUCIHUIIINHBI, PACKPHIBAIOIICH M KOHKPETU3UPYIOLIEH ee coJiepikaHKe, OCYIIECTBIIeTCS




00y4aroIIMCsl HHUIUATUBHO, C IENbI0 pealn3aliii COOCTBEHHBIX yUeOHbIX U HAyIHBIX HHTepecoB. g 6onee 3¢ (heKTUBHOTO
BBIMIOJTHEHUSI CAMOCTOSATENBHON paboThI MO AUCIUILUIUHE NPENoaBaTedb PEKOMEHYeT HCTOYHUKY ATl pabOThI, XapaKTEpU3yeT
Han0oJiee palMOHAIBHYIO METOANKY CAMOCTOSITEIbHON pabOThI, IEMOHCTPUPYET PaHEE BEIOIHEHHbIE 00yJaromuMuCs paboThI 1
T.1I. Bujs! 3aiaanii U1 BHEAyJUTOPHOIT CAMOCTOSITENBHOM pabOoTHL, HX COAEPKaHME U XapaKTep MOTYT UMETh BApUATHBHBIN 1
TG depeHIPOBaHHbIM XapaKTep, yIUTHIBaTh HHAUBHUyalIbHbIE 0COOEHHOCTH o0yyatomierocsi. CaMmocTosiTennbHast paboTa MOXKeT
OCYIIECTBIATHCS MHANBUIYaIbHO MM TPYIIIAMH CTYAEHTOB online 1 Ha 3aHATHUIX B 3aBUCUMOCTH OT LIEITH, 00beMa, KOHKPETHOMH
TEMaTHKH CAMOCTOSATEIILHOM PabOTHI, yPOBHS CIOKHOCTH. KOHTPOIIB pe3yapTaTOB BHEAYJUTOPHOI CaMOCTOSTENEHOH paboTHI
OCYIIECTBIsIETCA B IIpeeNnax BpeMeHH, OTBEJJICHHOTO Ha 00s3aTeIbHbIE yIeOHbIe 3aHATHA 0 JUCLUIIINHE Ha MPAaKTHIECKUX,
1a60paTOPHBIX 3aHATHAX.




