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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:

CaMOCTOATENFHO yCTaHABIMBACMBIN 00pa30BaTENbHBII CTAHAAPT BBICIIETO 00pa30BaHus - OakanaBpuat denepanbHOE
TOCyIapCTBEHHOE aBTOHOMHOE 00pa3oBaTeNbHOE YUpEXKISHNE BBICIIEro 00pa3oBanus « HanmoHanbHbIN ncclieoBaTebCKui
texHonoruveckui yausepcurer «MUCHCy no nanpasnenuto noarotosku 13.03.01 TernosHepreTuka U TEIIOTEXHUKA (MPUKaA3 OT
05.03.2020 . Ne 95 0.8.)

CocrapiicHa Ha OCHOBaHHH y‘I€6HOFO IjraHa:

13.03.01 TerutosHepreTuka u TemwioTexHuka , 13.03.01 22 TemnosHepretuka u temotexuuka [IplITD 3aou.plx [IpombinuieHHAsS
TEIUIO3HEPIeTUKa, yTBEPKIeHHOT0 YueHbIM coBeToM OPT'TAOY BO HUTY "MUCuC" B cocrase coorsercrByrouieid OIIOII BO
30.11.2021, mporoxomn Ne 35

YrBepxnena B coctase OIIOIT BO:

13.03.01 TennosHepreTuka 1 TEIUIOTEXHUKA , [IpOMBIIIUIEHHAs TENJIOHEPreTUKA, YTBEpKACHHON YueHbIM coBeToM PT'TAOY BO
HUTY "MUCuC" 30.11.2021, mpotoxomn Ne 35

Pabouas nmporpamma oo0peHa Ha 3aceJaHun

Kadenpa snexkrpo3anepreruxu u 3jekrporexHuku (HoBorponuxkuii ¢pusiman)

ITpotoxon ot 06.03.2024 1., Ne3

PykoBoguTens nonpasnenenus K.I.H, foueHt 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 33.,[[8.'{1/1: IIO3HAaKOMMTH o6y!{a}0m1/1xca C HpO6J’ICM0171 OTPaAaHUYCHHOI'O 3aIaca XUAKOro u ra3oBoro ToriuBa, co CprKTypOfI

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 | ABroMaTu3zanys TEMJIOBBIX MEKTPOCTAHLIUI

2.2.2 |HayuHo-uccnemoBarenbckas padboTa

2.2.3 |IloaroroBka K MpoIeaype 3aIUThl U 3alIUTa BEITYCKHOW KBATH(PHUKAIIMOHHON pabOTEI

2.2.4 | IlpenaumiaomMHas IpaKkTHKa

2.2.5 | TexHOMOTHYECKHE SHEPTOHOCUTENHN NPEATNPHUATHIA

2.2.6 | DnekTpuyecKas 4acTh TEIUIOBBIX JICKTPOCTAHIIMN

2.2.7 | OnexrpocHabxeHue u 000pyI0BaHUE MPOMBILUIEHHBIX TPEAPUATUI

2.2.8 |DHeproayauT Ha NPOMBIIIICHHBIX MPEANPUITHIX

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: Cnoco0en NPUMEHATDH COOTBCTCTByl()IIIl/Iﬁ (l)PBI/IKO-MaTeMaTl/I‘leCKl/Iﬁ anmnapart, MeToAbl aHaJIu3a U MOJ1€JIMPOBaHus,

TeOPeTHYECKOro M IKCIePHMEHTAIbHOI0 HCCIe0BAHNS, 3HAHUS QYHAAMEHTATBHBIX HAYK NPH PelIeHuH
npogeccCHOHANBHBIX 3aAa4

3HaTh:




OIIK-2-31 ocHOBHBIC HCTOYHHKH HAYYHO-TEXHUYECKOI HH(POPMANNH [T0 MaTepuaaaM B 001aCTH HETPAAUIIHOHHBIX U
BO300HOBIISIEMBIX HCTOYHUKOB SHEPTHU

OIIK-2-32 ocHOBHBIE porpaMMbl MOJCITUPOBAHUA TEXHOJIOTMYCCKUX ITPOLICCCOB B obacTu HETPAAUIIHMOHHBIX BO300HOBIISIEMBIX
HNCTOYHHUKOB DHECPIrUU

OIIK-2-33 meroabl aHaIu3a U MOJAEIUPOBAHMS OCHOBHBIX HETPAJUIIMOHHBIX UCTOYHUKOB 3J1EKTPUUECKON SHEPTUU

IK-1: Cnocoden MPOEKTHUPOBATH U KOHCTPYMPOBATH KOTEJbHbIC, HEHTPAJbHbLIC TCIJIOBbIC U MaJIbl€ TEIJIOLEHTPAJIHA, a
TAKXKE TCIJI0OBbIC CCTH ¢ UCNTOJIB30BAHUEM Hl/l(l)pOBbIX TEeXHOJIOTui

YMmerb:

[1K-1-¥Y3 nons3oBaThcst MporpaMMaMH MaTeMaTHYECKOTO pacueTa OCHOBHOTO 000PYA0BaHMS HETPaAUIIMOHHON SHEPTeTHKH

IK-2: Cnoco6en NMPOBOJAUTH HAYYHBIE€ HCC/ICI0OBAHUA B odacTn TEMJIOOHEPIreTUKU U TEIJIOTEXHUKH

Ymerb:

ITK-2-Y2 m3y4ats Ha OCHOBE PE3yNIbTaTOB YKCIICPIMEHTA BO30OHOBIIsIEMbIE HCTOYHNKH YHEPTUHI

[1K-2-¥3 ucnonp30BaTh pe3ynbTaThl 3aMEPOB U 3KCIIEPUMEHTOB TIPH aHAIN3€ IPUMEHEHUS OIPE/IeIeHHBIX HCTOYHUKOB B
SHEpreTHKE pailoHa

[IK-2-Y1 H3ydaTb Ha OCHOBC 3KCIICPUMCHTAJIBHOTI'O UCCIICJOBAaHUA YCTAHOBKU HCTpaZ[PIL[PIOHHOﬁ OHEPICTUKHU

IIK-1: Cnioco0eH NpoeKTUPOBATH U KOHCTPYHMPOBATH KOTe/IbHbIE, IEHTPAJIbHbIE TeIUIOBbIe H MaJlble TeIIOLEHTPAJIH, a
TaKiKe TeIJIOBbIE CETH € UCNO0/Ib30BAHHEM HU(POBLIX TEXHOJIOTHM

YMmerb:

ITK-1-Y2 ananu3upoBaTh paboOTy OTAETBHBIX y3JI0B IEKTPOCTAHINN 00JIaCTH HETPaJUIIHOHHOM SHEPTHH

OIIK-2: Cnoco0eH NpUMEHATh COOTBETCTBYIONINI (PU3UKO-MaTeMaTHYECKHIl aNNapaT, METO/AbI AaHAJIM3a U MOJCTUPOBAHMUS,
TeOPeTHYECKOI0 H IKCIIEPHMEHTAILHOIO HCCIeJ0BAHNSA, 3HAHNSA (PYHIAMEHTAJIbHBIX HAYK NIPU peleHud
npo¢ecCHOHATBHBIX 32124

YMmerb:

OIIK-2-Y3 npuHUMAaTh pelieHus Ipxu 000CHOBAaHUH TEXHOJIOTMYECKUX CXEM YCTaHOBOK B HETPAJUIIMOHHOMN SHEPreTHKe

OIIK-2-Y1 oueHuBaTh NOTEHIIMAI BOZMOXKXHOW T'€HEpalliy SJHEPTUU Ha HETPAIUIIUOHHBIX HCTOYHHUKAX

OIIK-2-Y2 cocTaBnsTh SHEPreTudecKre OalaHChl TEIUIOTEXHOIOTHIECKUX CXEM M UX DJIEMEHTOB Ha 0a3e HeTpaJAuIMOHHBIX
HCTOYHUKOB

IIK-1: Cnoco6en MPOEKTHPOBATH U KOHCTPYMPOBATH KOTEJIbHbIC, HEHTPAJBbHbIC TCIIJIOBbIEC U MaJIbl€ TEIVIOLEHTPAJINA, a
TAKXKe TENJI0BbIC CETH ¢ HCITOJIb30BAHUEM Hl/l(l)pOBbIX TEeXHOJIOTUI

YMmerb:

[IK-1-Y1 BBIMOTHATH MPOCTEUIINE TPOESKTHBIE pabOTHI 10 HETPAJUIMOHHBIM HCTOYHHUKAM SHEPIUU

IK-2: Cnioco6eH npoBOAUTH HAYYHbIE HCCJIETOBAHNS B 00J1aCTH TEMVIODHEPTeTHKHU U TEMJIOTEXHUKH

Baanernb:

[IK-2-B1 ncnone3oBaHuEM cpencTB HHGOPMAITMOHHOTO-U3MEPUTENEHON TEXHIKH B JEKTPOTEXHIIECKUX YCTPOHCTBAX

[IK-2-B2 0CHOBHBIM H3MEPUTEIBHBIM 000PYIOBaHUEM IS IIPOBEICHHUS 3aMEPOB U SKCIICPHMEHTOB B 00JIACTH HETPaJHIUOHHOM
SHEPreTHKH

ITK-2-B3 mMaremaTn4ecKkuMH mporpaMMaMHu st 00paObOTKH pe3ylIbTaTOB IKCIIEPHIMEHTOB B 00JIACTH HETPAJUIIHOHHON SHEPTeTHKA

ITIK-1: Cnioco0eH NpoeKTUPOBATh U KOHCTPYHMPOBATH KOTE/IbHbIE, IECHTPAJIbHBIC TEIUIOBbIC H MaJIble TEIIOLEHTPAJIH, a
TaKiKe TeIlJIOBbIe CEeTH ¢ UCN0/Ib30BAHHEM HU(POBBIX TEXHOJIOTHIH

Baanernb:

TIK-1-B3 MeTomamMu MaTeMaTHUECKOTO pacdeTa U MOJISITUPOBAHNSI OCHOBHBIX Y3JIOB Ha CTAHIIUSIX BO30OHOBIISIEMBIX PECYPCOB

TIK-1-B2 MCTOJaMH 000CHOBaHUS YKOJIOTHIECKUX MNpEeUMYNLICCTB UCIIOJIB30BaHNS HETPAAUITMOHHBIX UCTOYHUKOB Ha NPEATIPUATUAX
OHEPICTUKH U B MIPOMBIIIJICHHOCTH

ITK-1-B1 MeTogaMu OIIEHKH MOTEHIMANa U Ce0ECTOMMOCTH HETPAIUITHOHHON ¥ BO30OHOBIISIEMOM SHEPTUU

OIIK-2: Cnioco0eH NpUMEHAITh COOTBETCTBYIOIINI (PM3UKO-MaTeMaTHYECKHIl alNapaT, MeTOAbl AaHAJIHM3a U MOJCTUPOBAHMUS,
TEOPETHYECKOr0 U IKCIePHUMEHTAIBHOI0 UCCIIeN0BAHNS, 3HAHUA (PYHIAMEHTAIbHBIX HAYK IIPH PeLIeHUH
npo¢ecCHOHATBbHBIX 32124

Baangern:

OIIK-2-B1 MeTogaMu OLEHKH MOTEHIMaNa, CE0ECTOMMOCTH YHEPTHU, 000CHOBAHUS SKOJIOTHUECKUX MPEUMYIIECTB UCIIOIb30BaHUS
HETPAJUIUOHHBIX HCTOYHUKOB HA TIPEATIPUATUAX U B SHEPTETHKE




OIIK-2-B2 cpencrBamu HH()OPMALMOHHO-U3MEPHTEIBHON TEXHUKU IIPH OLICHUBAHUHN UCTOYHHUKOB albTCPHATUBHON SHEPTUH

OIIK-2-B3 nporpaMmaMy MOJCITUPOBaHHS HETPAJAUIIMOHHBIX HCTOYHHKOB AICKTPOIHEPTUH

4. CTPYKTYPA U COJAEPKAHUE

Kon HaunmenoBanue pa3nenioB u | Cemectp | YacoB | ®opmupyemsie | Jlutepatypa | [lpumeuanue KM Brinoan
3aHATHSA TeM /B 3aHATHS/ / Kypc HHAMKATOPbI H 3L sieMble
KOMIeTeHIUI pecypcsl padoTsI
Pa3gen 1. Beenenue B
HETPAAMIIHOHHYIO
IHEPreTHKY
1.1 MecTo anbTepHaATUBHOM 4 2 OIIK-2-31 JIT.1 JI1.2
SHEpPreTHUKU B OIIK-2-V¥1 JI1.3J11.4
YIOBIIETBOPEHUN OIIK-2-B1 TIK- JI1.5J12.1
SHEPreTUIECKUX 1-31 TIK-1-V1 J12.3
MoTpeOHOCTEH YemoBeKa. IIK-1-B1 IIK-2
Herpanuuuonnsie -31 [IK-2-V1
SHEPreTUYECKUE [IK-2-B1
ycTaHoBkH. /JIex/
1.2 [ToTpebienue TOMIMBHO- 4 20 OIIK-2-31 JIT.1JI1.2 KM1
SHEPreTUYECKUX PECYPCOB B OIIK-2-V1 JI1.3 J11.4
MHpe. DKOJIOTHIECKUE OIIK-2-B1 TIK- | JI1.5J12.1
aCIEKThI CIOIb30BAHUS. 1-31 TIK-1-V1 J12.3
Crioco0Obl mpeoOpa3oBaHus IK-1-B1 TIK-2 21
aIbTEPHATUBHBIX HCTOYHUKOB -31 IIK-2-V1
SHEPTUH B MEXaHUYECKYIO, [IK-2-B1
TEIUIOBYIO U DIIEKTPUUECKYIO
srepruro. /Cp/
Paznen 2. 'maposHepreTuxa
2.1 Nzyuenue cxem 4 2 OIIK-2-31 JIT.1 J11.2 KM1
THAPOTYPOUHHBIX YCTAaHOBOK. OIIK-2-Y1 JI1.3J11.4
[otennuan manoi OIIK-2-B1 IIK- JI1.5
THIPOJHEPTETUKH, METOIBI 1-31 TIK-1-V1 JI1.6J12.1
ero pacyera. TexHUYEeCKHE U [IK-1-B1 [IK-2 2.3
9KOHOMHUYECKHE -31 [IK-2-V1
ruaposnepropecypcest. /TIp/ TIK-2-B1
2.2 I'unposnepropecypcsl. 4 30 OIIK-2-31 JIT.1JI1.2 KM1
OcHoHbIe coopyxenus ['DC. OIIK-2-Y1 JI1.3J11.4
Perynuposanue pe4Horo OIIK-2-B1 IIK- J1.5
croka. Bonoxpanunumia ['9C. 1-31 [IK-1-V1 JI1.6J12.1
OCHOBHBIE TIOHATHUS [IK-1-B1 [IK-2 23
TUIPOJIOTHH. MOIIHOCTE U -31 [IK-2-V1 21
SHEPrHsi BOAHOTO MOTOKA. T1IK-2-B1

OO611e NOHATHUS O
THAPOTYpOHMHAX, X BHIAX U
napameTpax.CocTaB u
KOMITOHOBKA OCHOBHBIX
coopyxennii [ DC.
PycrnoBeie, MpUIIIOTHHHBIE U
nepuBanonusie ['DC.
DHeprust MOPCKUX IPIITHBOB
Y IpYTHE BUJBI SHEPTETHKH.
BonHoBast sHepreTuka.
BoJTHOBBIE ANIEKTPOCTAHIINHY,
WX DHEPTeTUYECKUE
XapaKTEPUCTHUKH,
0COOEHHOCTH

peKUMOB paboThl. /Cp/

Pasnen 3. Berpoanepreruka




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

OIIK-2-31;011K-2-
32;011K-2-33;011K-
2-V1;0IK-2-
V2;0MK-2-V3;011K
-2-B1;0IK-2-
B2;0MK-2-B3;TTK-1
31;TTK-1-32;11K-1-
33:T1K-1-V 1;[TK-2-
B3;I1K-2-B2;[IK-2-
B1;[IK-2-V3:TTK-2-
V2.TTK-1-Y2;TTK-1-
V3:TK-1-B1;TTK-1-
B2;I1K-1-B3;[IK-2-
31;T1K-2-32;1TK-2-
33;1IK-2-Y 1

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
WHIUKATOPBI
KOMITETCHITUIA

Conepxanue paboThl




P1 PacuetHo- OIIK-2-31;0I1K-2- Conepxanue PI'P:

rpaduyueckoe 32;0I1K-2-33;0I1K- | 1) KpaTkast xapakTepHCTHKA CHCTEM MPeoOpa30BaHusl COTHEUHON
3a/laHue Ha TeEMY 2-Y1;0I1K-2- SHEPIUU

"Pacuer cuctembl V2;0IIK-2-Y3;0I0K |2) Bei6op cxeMm renmoBogoHarpeBaTeIbHON YCTaHOBKH

COJIHEYHOT'0 -2-B1;0I1K-2- 3) Pacuer TemioBoi MOIIHOCTH CHCTEMBI TOPSYEr0 BOJOCHAOKEHUS
ropsi4ero B2;0I1K-2-B3;I1K-1 |4) Pacyer moJie3HOH IIIOIIA U COTHEYHBIX KOJIJIEKTOPOB
BOJIOCHAO)KEHNS" -31;IIK-1-32;ITK-1- | 5) Pacger akkyMynsaTOpa TEIUIOTH ¥ KOJIMYECTBA BEIPa0aThIBAEMOM

33;I1K-1-Y 1;IIK-1- | sneprum

Y2;IIK-1-Y3;ITK-1- | 6) Onerka 3ppeKTUBHOCTH YCTaHOBKH

B1;IIK-1-B2;I1K-1- | Texymuii koHTposib 3a BeinoaHeHueM PI'P ocymectisiercs
B3;IIK-2-31;I1K-2- | mpemomaBaTeneM IMyTeM IIPOBEPKH PA3AEIOB B COOTBETCTBHUH C IUNIAHOM
32;I1K-2-33;I1K-2- BBITIOJIHEHHS.

V1;IIK-2-Y2;IIK-2-
V3;IIK-2-B1;IIK-2-
B2;I1K-2-B3

5.3. OIIEHO‘IHLIG MaTepuaJibl, HCNOJb3yEeMbI€ VISl IK3aMEHa (ormca}me ﬁlfl.]'leTOB, TECTOB U T.l'[.)

DK3aMeHAIMOHHBIN OUJIET MO JUCUUILIMHE BKIIOUAET B ce0s 1Ba TEOPETHUECKUX BOMPOCHI 110 TeMaM, U3JI0KEHHBIM B 4 pazzene
naxHo# PII/I. busersl XxpaHsaTes Ha kadeape U YTBEPIKICHBI ¢ 3aBEAYIOIIUM.
O6pa3er] S5K3aMEHAIIOHHOTO OMIeTa:

MuHHCTEpCTBO HAYKH U BBICIIEro oopasoBanus Poccuiickoit denepanuu
HoBoTpowunkwuii ¢pumman

®denepabHOTO TOCYIAPCTBEHHOTO aBTOHOMHOTO 00pa30BaTEeIbHOTO YUPEKICHHS
Beicmrero obpazoBaHust

HaunonanbHbIN UCCIEI0BATENBCKUN TEXHOIOTUYECKUN YHUBEPCUTET
«MHUCHC»

Kacenpa anexkTposHepreTHKH U AIEKTPOTEXHUKH

BUJIET Ne 1

JucrmmHa: «HerpaauiuoHHbIe 1 BO30OHOBIISEMBIC HCTOYHIKH SHEPTHI»

Hamnpasnenue: 13.03.01

®dopma 00yueHus: 3a04Hast

®dopma NpoBeIeHNs IK3aMEHa: NMCbMEHHAas!

1. Bropuunsle sHepreTudeckue pecypesl (BOP). FIx Bumb! 1 kpaTkast XapakTepHCTHKA

2. Pacnipenienenyie MHTEHCUBHOCTH COJTHEYHOM SHEPTUH M0 MJIaHeTe U peruoHam Pd, ctabuibsHOCTh
COJTHEYHOT'O M3Ty4EHHUs.

IIpuMepsl BOIPOCOB U 33aJaHUH KOMIIBIOTEPHOTO TECTUPOBAHUS

COBOKYITHOCTB ITEPCIIEKTHBHBIX CIIOCOOOB MOJIYUCHUS, IEpeIadr M UCIIOJIL30BaHMS SHEPTHH, KOTOPHIE PACIIPOCTPAHEHBI HE TaK
UIAPOKO, KaK TPATUIIMOHHBIC, OJJHAKO MPEICTABISIOT HHTEPEC M3-3a BBHITOHOCTH UX UCIIOIb30BAHMS H, KAK PABHJIO, HU3KOM PUCKE
NPHYMHEHHS BPe/ia OKPYKAromIei cpere

aJIbTEPHATHBHAS SHEPreTHKA

BETPOIHEPIETHKA

OHMOTOILIMBO

COJIHEYHast SHEPreTHKa

THIPOIHEPTeTHKA

OTpacib PHEPreTHKH, CHEHATU3UPYIOIIAsCS Ha IPeoOpa3oBaHUU KHHETHYECKOM SHEPTUH BO3MYIIHBIX Macc B aTMoc(epe B
AMEKTPUIECKYIO, MEXaHUYIECKYIO, TSIUIOBYIO HJIH B JIFOOYIO IPYTYI0 (JOPMY SHEPTHH, YIOOHYIO ISl HCIIOJIb30BAHUS B HAPOIHOM
XO3gHCTBE

BETPOIHEPIeTHKA

aNbTepHATHUBHAS SHEPTETHKA

OHOTOININBO

COJIHEYHAsI YHEPIreTHUKA

THIPOIHEPreTHKA

TOIIMBO W3 PACTUTENHFHOTO HITH )KUBOTHOTO CBHIPHSI, U3 TIPOTYKTOB KH3HEIEITEITEHOCTA OPTaHIU3MOB WITH OPTaHHIECKUX
MPOMBIIIIEHHBIX OTXOJ0B

OHMOTOILIMBO

BETPOIHEPTeTHKA

aNbTepHATHBHAS SHEPTeTHKA

COJIHEYHAsl YHEPreTHKa

THIIPO3HEPTEeTHKA

HanpaBneHHe aHLTepHaTHBHOﬁ OHEPIr€TUKU, OCHOBAHHOC HAa HETIOCPEACTBCHHOM HUCIOJIB30BAHUUN COJTHEYHOTO U3TYUCHUS TS
IMOJIYYCHHU DHEPIUU B KaKoM-JI100 BHUJIC




COJIHEYHAsl DHEPIreTHUKA
OUOTOILUIMBO
BETPOIHEPIETHKA
aIbTCPHATHBHAS SHEPrEeTHKA
THAPO3HEPreTHKA

HoBas TeHnneHIMs B 3HEPIreTHKE, CBSI3aHHAs C IPOU3BOACTBOM TEIJIOBOM U AIEKTPUUECKON 3HEPIUU
pacinpeenéHHoe IPOU3BOACTBO SHEPTUH

reoTepMalibHasi SJHEpreTuka

Tpo30Basl SHEPreTHKA

YIIPABIAEMBIH TEPMOSICPHBII CUHTE3

BOJIOPOIHAS YHEPreTHKA

YcrpoiicTBo s TpeoOpa3oBaHusI KHHETHIESCKON SHEPTHH BETPOBOTO NTOTOKA B MEXaHHYIECKYIO SHEPTHIO BPALICHUS POTOPA C
MOCJIEAYIOIIUM €€ IPeoOpa3oBaHUEM B JIEKTPHUECKYIO SHEPTHIO

BETPOreHEPaTop

BETPSHAS IEKTPOCTAHITH

Ha3eMHas BeTpsHas MIEKTPOCTAHIINSA

NpHOpEXKHas BETPSHAS JJIEKTPOCTAHIINS

menb(oBas BeTpsiHas MEKTPOCTaHIMS

T BeTpAHBIX 31EKTPOCTAHIUH, BETPOTeHEPaTOPhl KOTOPBIX YCTAHABIMBAIOTCS HA HEOOINBIIOM YIAIICHUH OT Oepera Mops UiIH
OKeaHa

TpUOpeKHas BeTPsIHAS MEKTPOCTAHITHS

BETPOTEHEPATOP

BETPsiHAs JJIEKTPOCTAHLUS

Ha3eMHasl BETPsiHAs JIIEKTPOCTaHLMA

mrenb(hoBas BeTPSHAS 3IEKTPOCTAHIIUSL

ITosHast 3HEPTHUs BETPOBOTO MOTOKA KaKOH-THOO MECTHOCTH Ha OTPEACICHHON BBICOTE HAJl TOBEPXHOCTHIO 3eMIIH
BETPOBOM MOTEHLIUAI

BAJIOBOH ITOTCHITHAT

TEXHUYECKUH IMOTEHIINAIT

3KOHOMHYECKUN IMOTCHITAAIT

BETPOBOM KalacTp

DHepreTU4ecKuil SKBUBAJICHT BETPOBOI'0 MOTOKA KAaKOM-T1O0 MECTHOCTHU Ha ONpPEIeNIEHHOM BHICOTE HaJl TOBEPXHOCTHIO 3€MIIU
BaJIOBOW MOTEHIIAAI

BETPOBOM MOTEHIHAI

TEXHUYECKUH MOTEHIINAIT

SKOHOMHMYECKUN IOTEHLIHAI

BETPOBOH KagacTp

Yacth BaJIOBOTO MOTEHIIMANA, KOTOPAst MOXKET OBITh MOJIE3HO MCIIOIh30BaHA C TOMOIIBI0 COBPEMEHHOTO BETPOIHEPTETUYECKOTO
000pyI0BaHUs C YIETOM TpeOOBaHHI COMUATLHO-IKOJIOTHIECKOTO XapakTepa

TEXHUYCCKHM TTOTSHIIHAT

BETPOBOM MOTEHIUAII

BaJIOBOI ITOTEHITHAT

SKOHOMUYECKHH TTOTEHIIHAT

BETPOBOM KalacTp

B 6a3y coBpeMeHHOI TpaUIIMOHHON SHEPTeTHKH HE BXOIHT:
TEIJI0Bas AIEKTPUUECcKast CTAHIIH

TEepPMOsIepPHAs JEKTPOCTAHLIUS

THIIPORIEKTPOCTAHIIMS

ATOMHAs! JEKTPOCTAHIUS

Kako#i THII 2JIeKTpHYECKOl CTaHIIMY OCHOBAH HA TEXHOJIOTUH NMPeoOpa30BaHus KHHETHYECKOM SHEPT U JBIDKCHUS pabodero Tena B
MEXaHUYECKYIO SHEPTHUIO:

TUAPO3JIEKTPOCTAHIIUS

TEIJI0BAast AIEKTPUUECKask CTAHLMU

aTOMHasl 2IEKTPOCTAHLIHS

TEepPMOsIJIEpHAs JIEKTPOCTAHIUS

Kaxkast u3 nepedncieHHbIX CTpaH - TUJAEp B chepe COIHEUHO SHepreTHKu?
CIIA

T'epmanus

Poccus




®panuus

B0300HOBIIsIEMYIO SHEPTHIO MTOTYYAIOT U3 IPUPOAHBIX PECYPCOB - TAKUX KaK...
Bri6epute HeCKONIBKO U3 4 BAPHAHTOB OTBETA:

BOJIHBI, IPUITUBBI

HPHPOAHBIH Ta3, TOpG

COJIHEUHBIH CBET, BETEP

yrousb, HeTh

HasoBute 0CHOBHOE IPENMYIIIECTBO BO30OHOBISIEMBIX HCTOYHHKOB SHEPTHH.
Bribepute HECKONIBKO U3 4 BAPHAHTOB OTBETA:

UCUEPIaeMOCThb

TPYJHOAOCTYITHOCTh

HEHCYEPIIaeMOCTh

DKOJIOTHYECKAs] YHUCTOTA

KonngectBo snepruu nznydenus CosiHIa BO BCEM AMaNa3oHe JUIMH BOJIH, IIOIY4aeMOM B €AMHUIYY BPEMEHH €AUHUYHOM

IUTOIIA KO, MePIIEHIUKYIIAPHOI COTHEYHBIM JTydaM, BHE 3eMHOH aTMOC(ephl Ha CpeHeM paccTOSHIH Mex Ty 3emiéit u ConHieM,
Ha3bIBAETCS:

MOIIHOCTBIO U3TydeHHs

COJIHEUHBIM U3IIy4eHUEM

KOCMHYECKUM M3JIydeHUEM

COJIHEYHOM IOCTOSIHHOM

IInockuil coHEUHBbIN KOJUIEKTOP NIPEJHA3HAYCH:

JUISL HarpeBa XKUIKOCTH WU ra3a 3a cueT dHepruu usnydeHus ComHua

JUISL IPSIMOTO TTPpeoOpa3oBaHyst SHEPTruH u3aydeHust CONTHIA B JJIEKTPUUECKYIO SHEPTHIO

UL IpeoOpa3oBaHus SHEPTUH N3mydeHns CoJHIIAa B XUMHYIECKYIO SHEPTHI0 MUHEPAIBHOTO TOTUIHBA
ONTUMHU3AIMHU PaOOTHI TOIUTUBHAIX JIEMEHTOB

Onrudeckuii K03()(HUINESHT IOJIE3HOTO IEHCTBUS INIOCKOTO COTHEYHOTO KOJIEKTOPa MOKA3bIBACT:

Kakasi 4aCTh COJTHEUHOU paJiMalluy, JOCTHUTIIEH MOBEPXHOCTH OCTEKIICHHS KOJUIEKTOPa, OKA3bIBACTCS MOTIIOMIEHHOH €ro
MOBEPXHOCTBIO U YUHTHIBACT IOTEPH YHEPTUH, CBSI3aHHBIC C OTPAYKCHUEM YacTH COJTHEYHOW pajnuanu

Kakasi YaCTh COJTHEYHOMN paJfalliy, TOCTHUTIICH TIOBEPXHOCTH OCTECKIICHHS KOJUICKTOPA, OKAa3bIBACTCS IIOTIIOIICHHON €ro
MOBEPXHOCTHIO M HE YUUTHIBACT MIOTEPU SHEPTUH, CBI3aHHBIE C OTPAKEHUEM YACTH COTHEYHOH panaIiiu

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

KakKasi 4aCTh COJTHCUHOW pajialliy, JOCTHUTIICH MTOBEPXHOCTH KOJUIEKTOPA, HE MOXKET OBITh IPEOOpa30BaHa B SHEPTHIO ABHIKCHUS
MOJIEKYI pabodero Tena

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

JUT YCUIJICHUA OTBOAA TCIUIOTHI B OKPYKAIOIIYIO CPEAY 3a CUET TCIUIOMPOBOAHOCTH U KOHBEKIINN
JUTSL YBEJIIMYCHU S OTpa)KaTeHLHOﬁ CIIOCOOHOCTH TMMOBEPXHOCTHU KOJUJIEKTOpA

JJIs1 CHUOKCHU IOTEPD TEIUIOTHI B OKPYKAIOMIYHO CpEAY 3a CUET TCIIJIONPOBOJHOCTH U KOHBCKIIUN
JUTS CHUPKEHUS TIOTJIONATEIIBEHOM CIIOCOOHOCTH MOBCPXHOCTH KOJIJICKTOPA

VcrouHnkamu reoTepMaibHOM SHEPrHH 1o Kiacchudukaun MexIyHapoaHOTO SHEPreTHYEeCKOTO areHTCTBa HE SIBIISFOTCS:
MECTOPOXK/ICHHE CYXOT0 BOJSHOTO Hapa

MECTOPOXKECHHE BIaXKHOTO Tapa

TEIJIOTa FOps9ero aTMOC(hEpHOro Bo3ayxa

TEIIOTa CyXUX FOPHBIX OPOJ

ropsgast TepMasibHast BOAa

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

OHEPIHs MOXKET MCpeaAaBaThbCA MEXKAY TCIaMHU C IOMOIIBIO TCIVIOMMPOBOJAHOCTH, KOHBEKIIUH HUJIW U3TYYCHUS
CyMMapHas dSHEPTUA 3aMKHyTOﬁ CHUCTCMBI HE U3MEHSCTCA BO BDECMECHU

OHEPIrus - 3TO YINOPAAOYECHHOC ABUIKCHUC 3aPAKCHHBIX YaCTUIL

OH IIPEACTABIIACT coboit CyMMYy KMHETUYECKOHN U MOTEHI[MAIbHON SHC]f)FI/Iﬁ CUCTCMBI

Uro Takoe TerioBas SHeprus?

9T0 (hopMa SHEPTUH, CBI3aHHAS C IBMYKEHHEM aTOMOB, MOJIEKYJ MJIH JPYTHX YacTHUIl U3 KOTOPBIX COCTOUT TEJIO

9TO BHEPIUsl, COJAEPIKAIIAACSA B ATOMHBIX SIApax U BblIENIseMast IPU SIAEPHBIX pPeakLMix

3TO TUTIOTETHYECKast (hopMa SHEPTUH, UMEIOIIasi OTPUIIATEIBHOE JaBICHUE H PABHOMEPHO 3aIOJTHSIONIAst BCE MPOCTPAHCTBO
BCEJICHHOM

9TO DHEPIHsl, 3aKITI0UEHHAs B 2JIEKTPOMarHUTHOM I10JIe

Pa3BuTre aTOMHOH SHEPTETUKHU CBSI3aHO C...
BO3MOXKHOCTBIO OTydeHHsI Hanboiee AeIeBOi AeKTPOIHEPTUH




OTCYTCTBHEM BPE/IHBIX OTXO/0B
OJIHOBPEMEHHBIM ITOJYYEHUEM OPYKEHHOTIO IITyTOHMS
OTPOMHBIMH 3aIlacaMH HEOOXOTUMBIX PECYPCOB

Kaxas u3 nepeuncnennsix ['9C sBrsiercs kpynHueiimeii B Poccun?
Uraitnmy

Casno-Illymenckas ['OC

Yupkeiickas [DC

Bparckas I'DC

13 mepedncieHHoro 0CHOBHOTO 000pyI0oBaHMs MapoTypOuHHEIX TOL nCKIIOUnTE IUITHES
TypOoarperatsl

napoBasi TypOuHa

KOTJIOarperaTsl

THAPOTYPOHHEI

Kaxkoii 3 mepedyrciIeHHBIX HCTOYHIKOB SHEPTHH HE OTHOCHTCS K BO30OHOBIISIEMOMY BU/TY SHEPTHH?
THAPOSHEPTHS

SHEprus MPUJIUBOB U OTJIUBOB

reoTepMalbHasi SHEPrust

SHEPrus JU3eIBHOTO TeHepaTopa

FeOTepMaﬂBHaﬂ OHEPIreTHUKaA — 3TO...

MMPOU3BOACTBO JICKTPOOHEPINH, 4 TAKIKC TEIUIOBOM OHCPIHU 3a CUéT TCIIOBOM OHCPTUH, coaepmameﬁcst B HCApax 3€MJIn
HCTIOJIB30BAHNUEC COJTHEYHOTO U3ITYUCHUS TS TOJTYYCHUS DHECPTUU B KaKOM-JIH00 BHJIC

HarpeBaHue NMOBEPXHOCTH, MOTJIOIIAIOIIEH COJTHEUHBIE JIY4YH U TTIOCIIEAYIONIEC pacupeACIICHUE U UCTIOJIb30BAHNE TECIJIa
OTpaciib SHEPI'CTUKH, CIICHHUAIIU3UPYIOIIAACA Ha UCITIOJIb30BAaHUHN KHHETHYECKOM OHCPIUH BO3AYIIHBIX MacC B aTMOC(l)Gpe

ConHevyHbIe HCTOYHUKH YHEPTUH MPeoOpas3yroT B SHEPIHIO. ..
TEIUIO TUIAHETHI

3IIEKTPOMArHUTHOE U3IIy4CHHUE COJHIA

JBIDKCHUE BO3IYIIHBIX Macc

TEIUIOTY CrOpaHus BO30OHOBIIAEMOTO TOILUINBA

Yro Takoe 6momacca?

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

npupoleLIe OTXOObl

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

Kakas ctpaHa U3 npeayio)keHHOTO CIHCKA SBISETCS JIMACPOM I10 MUCTIOIb30BAHUIO BETPOIHEPTETUKHU ?
Poccus

Kurai

I'epmanus

Snonus

AJbTepHATUBHBIC HCTOYHUKH YHEPTUH UCTIONB3YIOTCS OTPAHUYCHO B CBSI3H C. ..
BBICOKOH c€0€CTOMMOCTBIO MOJIy4aeMOW SHEPTUN

TIOBBIIIEHHOH OMACHOCTBIO B DKCILTyaTaI[lH

OTCYTCTBHEM COOTBETCTBYIOMINX TEXHUYECKUX PeIIeHHIA

3arpsi3HEHHaM OKPY)KAIOIIeH Cpe/ibl

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

NOTEHIMAJIbHAS

TEIuI0Bast

MEXaHHCTUYECKas

MarHuTHas

[IprMeHeHne TEIIO0TPAKAIOIIUX CTEKOJ MO3BOJISIET CHA3HUTD TETJIOMOCTYIUICHHUS U 3aTPaThl JHEPTHU Ha CUCTEMBI
KOHIWIIMOHUPOBAHHUSA Ha ... %o

15-20

10-15

20-25

40-50

OCHOBHBIM KOHCTPYKTHBHBIM 3JIEMEHTOM COJIHEYHOH YCTaHOBKH SBISIETCS?
KOJUIEKTOD




AKKyMYJIATOP
TEMI000MEHHHK
Hacoc

OcHOBHBIM 371eMeHTOM Iockoro KCO asisiercs?
KOPITYC

Mpo3payvHasi N30SI

JY4enorOMAroNIas MOBEPXHOCTD

TEIUIOBast H30JISALIUA

KaHaJI TEIJIOHOCUTEIIS

VYkakuTe eUHUILY H3MEpeHUsT KO (HUIMEHT TOJIE3HOTO JeHCTBHUS KOJUIEKTOPA CONHEYHOI SHepruu?
Br/™m

Kx

Br/m2

Oe3pasMepHast BeTMIMHA

Vkaxure ontTuManbHyo opueHranuo KCO?
3amaaHas

BOCTOYHas

I0KHas

ceBepHast

Kakast TemMniepaTypa BHEIIHUX HEaKTUBHBIMU cl10€B CostHIa?
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

U3 9ero coCTOUT MOTOK HMOCTYIAIOMIET0 Ha 3eMITFO COTHEYHOTO M3Ty4CHUS?
KaK M3 IPSMOTO MOTOKA, TaK M U3 PACCESTHHOTO aTMOC(epoil n3mydeHus
TOJIBKO M3 MPSAMOTO IIOTOKA

TOJIBKO M3 PACCESHHOTO aTMOC(epoil U3IydeHHs

Uemy paBHa HanOOJIbIIIAsT HHTETPATTbHAS TUIOTHOCTH MMOTOKA COTHEYHOTO M3IYUEHHUS, TPUXOAAIIETo Ha 3eMiTio?
E = 3 kBt/m2
E = 2 kBr/m2
E =1 kBr/m2

ComnpoTuBieHne HaberaromeMy MOTOKy BeTpa XapaKTepU3yeTcs TapaMeTPOM, Ha3bIBAEMBIM ...
TEOMETPHUECKUM 3aII0JTHEHUEM

BETPOBBIM NOANIOPOM

COIIPOTUBIICHUEM BETPY

TE€OMETPUYECKMM COIIPOTUBIIEHUEM

IIpu 0AMHAKOBBIX JIOMACTAX Kakoe Koyieco BOY mmMeer BaBoe Ooiblliee reoMeTpHUECKOE 3a0THEHHE, YeM JBYXJI0NacTHoe?
YETHIPEXJIOMACTHOE KOJIECO

TPEXJIONacTHOE KOJIECO

MSITHUIIOTIOCTHOE KOJIECO

HIECTUJIONIOCTHOE KOJIECO

OCHOBHBIE pa3HOBUJHOCTH BETPOArperaToB JEIATCS Ha JIBE TPYIIIbL:
KpBUIbYAThIE BETPOJABUTATENN C TOPU30HTAIBHOM OCBIO BPAICHHS U
BETPOJIBUTATEIIN C BEPTUKAIBHOM OCBIO BPALCHUS

KapyceybHbIE U JIONaCTHbIE

JIOTIACTHBIE U OPTOrOHAIBHBIE

KapycelbHbIe 1 OPTOTOHAJIbHBIE

OT6Op MOIIHOCTH Y OPTOTOHAIBHBIX BETPOABUTATENICH HAYMHACTCS IPU CKOPOCTH BETPa PABHOM ...
5 m/c

7 m/c

10 m/c

12 m/c

30 m/c




ITpu xaKoii CKOPOCTH BETpa JAOCTUIACTCsl HOMUHAIbHASI MOLIIHOCTh OPTOTOHAIILHOTO BETPOABUTATENS?
5-10 m/c

10-15 m/c

14-16 m/c

15-20 m/c

12-14 m/c

B peansHOil ycTaHOBKe opToroHaasHOro BOY momuoctsio 2000 kBT nuaMerp Koublia, 1o KOTOPOMY ABMXKYTCS KPBIIbsI, COCTaBUT
OKOJIO ...

80 M

20 m

10 M

I5™m

INomyuenue 6uorasa ocyImecTBIIeTCA B peaKTOPax CHEHaTbHON KOHCTPYKIIUH, CKOJIBKO CYTOK TaM HaXOJSATCs OBITOBBIE
OpraHM4ecKHe OTXOJbI?

5-7

25-30

10-15

1-5

20-27

Kaxkoe nporieHTHOE coziep)kaHne METaHa B [OJy4aeMOM B peakTopax ouorase?
65-75
30-35
50-70
25-30
80-90

I[Tosryaenue Ororasa OCyILIECTBIISICTCSI B pEaKTOPax CIIEUNaIbHON KOHCTPYKIUH, Tie OBITOBBIE OPraHNYECKUE OTXOAbI Pa3KIKaIOTCs
110 5-7 %-HOM KOHIIEHTPAINH, TPH HEOOXOIUMOCTH ITOIOTPEBAIOTCS M HAXOIATCS TaM ...CyTOK.

10-15

5-10

10-12

12-15

I[Tosryaenue Ororasa OCyLIECTBIISICTCS B pEaKTOPax CIIEUNaIbHON KOHCTPYKIUH, Tie OBITOBBIE OPraHNYECKUE OTXOIbI Pa3KIKaIOTCs
10 ... %-HO¥ KOHIICHTpAINH, ITPH HEOOXOJMMOCTH ITOJIOTPEBAIOTCS M HaxoiaTcs TaM 10-15 cyTok.

5-7

4-5

6-8

7-9

UYemy paBHO MakCHMalbHOE JaBJIeHUE B OMOra30BoM peakTope ?
0,04-0,05 MIIa

0,4-0,5 MIla

0,5-0,6 MITa

0,3-0,4 MITa

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

CKOJIBKO TIPOIIEHTOB OOIIEr0 TOJ0BOTO 3HEPTOMOTPEOICHUS PACXOLYEeTCsl HA OTOILUICHHE, TOPSYee BOAOCHAOKEHHE 1
KOHIWIIMOHUPOBAHUE BO3yXa?

20 -25%

30-35%

40 - 45%

Kakwue crmoco0sl HCI0JIb30BaHUS COJTHEYHOTO H3JIYUYCHUA IPUMCHAIOTCS AJIs OTOILICHUS?
TOJIBKO aKTUBHBIC

TOJIBKO ITaCCUBHBIC

AKTHUBHBIC U ITACCUBHBIC

Jlo xakux TeMmneparyp IpeoOpa3oBBIBAET COTHEYHOE H3ITYUICHNE B TEIUIOTY IIOCKHH KOJJIEKTOP COTHETHOH SHEPTHH?
10 300 oC




10 200 oC
1o 100 oC

Kakoii k03 (pHIHEeHT NOTTIOMEHHs COTHEYHOTO U3ITy4eHHS MIMEET CIIOH CEIEKTUBHOTO MOKPBITHS B INIOCKUX COTHEYHBIX
KoJIIeKTopax?

0,90 - 0,92

0,94 - 0,96

0,97 -0,99

Kaxoe coHeuHOe U3IIydeHNUE YIaBIUBACT IIOCKAH KOJIIEKTOP COTHEYHOH 3Heprumn?
TOJIBKO PacCesTHHOE

HpsIMOE M pacCessHHOE

TOJBKO HPSIMOE

UeMy paBeH Anana3oH THIIUYHBIX 3HAYCHUH KO (UITIEHTA TEIUIONOTEPh MIIOCKOT0 KOIIEKTOpa COMHEUHOH SHeprun?
Kk =1,2 - 10 Br/(M2+K)
Kk =0,6 - 1,0 Br/(M2+K)
Kx=0,2 - 0,4 Br/(M2+K)

Yemy paBeH cperHuil rogoBoit sxcruryaTannoHHbii KITJ] miockoro koymiekTopa CoHeqHO SHepruu?
10-20%
30-50%

60-90%

Kakast mpoH3BOIUTENBHOCTD COJIHEYHOTO OMPECHUTENSI THIIA KTOPSIUUHN SIIUK»?
10-12 n/mM2 cytku

6-9 n1/M2 cyTku

3-5 n/m2ecyTKn

Kak ocymiectBisieTcst ABI)KEHUE TEIUIOHOCUTENS (BO3/1yXa) B MACCUBHBIX CHCTEMaX OTOTUICHUS?
3a C‘wIéT BLIHy)K}IeHHOFO JABUXCHUA

3a CYET €CTECTBEHHOM KOHBEKIIMH

3a CYET BBIHYKJIEHHOTO JIBUKEHHS U €CTECTBEHHON KOHBEKLIUU

Jlo xaKxoii TeMIiepaTypbl MOXHO HarpeTh HeOOIBIIOH y9acTOK, Ha KOTOPOM KOHIICHTPUPYIOTCS COJHEUHBIC JIyqIn
TeJTMOKOHIIEHTpaTopamMu?

10 3600 oC

10 2600 oC

10 5600 oC

Ha ocHoBe kakoro MaTcepuraia U3roTaBJIMBarOTCs COJTHCYHBIC 3JICMCHTBI?
Ha OCHOBC JINTUA

Ha OCHOBE XpoMa

Ha OCHOBC KPEMHUA

[Ipu ocBemeHNN KaKUM CBETOM BO3HHKAET (POTONIEKTPHIESCKHH (KT B COTHETHOM IeMEHTe?
B BUIUMOM U OnrkHel nHGpakpacHoi obnacTax

B y/IbTparuoneToBoil 1 nanpHeil HH(ppakpacHOit 00macTsIx

B ynbTpadnonaeToBoi obmactn

Yemy paser KI1J] coBpeMeHHBIX MPOMBILIUICHHBIX (POTOIIpeoOpa3zoBaTescii?

6—8%

10-12%

16 —18%

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

Eg=12,435B

Eg=3,43 3B

Uemy paen KIIJI aydmux cOMHEYHBIX TEPMOINEKTPUIECKUX TeHEPAaTOPOB?
okoino 10%
okoino 15%
oxono 20%

B xaxoe BpEMs roga CKOPOCTb BETpa 00BIYHO BEIIIE?
B BECCCHHHEC MCCAIBI
B JICTHHUC MCCALBI




B BUMHHUC MCCAIbI

OT 4ero 3aBUCHT KHHETHYCCKAS OHEPIHUs BeTpa‘?
OT €TI0 MacCChl U CKOPOCTHU

OT €ro Macchl

OT €ro CKOpoCTH

Kakoii MoxeT OBITh CKOPOCTH ITOTOKA 32 BETPOKOIECOM?
MOJKET OBITh 11000

MOXeT OBITh paBHa HYITIO

HE MOXET OBITh PaBHA HYITIO

Yemy paBeH K03 (OUIMEHT HCIOIB30BaHUS SHEPIHU BETPa VIS JIYIIINX OBICTPOXOJHBIX BETPOIBUIATENICH?

£=0,38
£=048
£=10,58

Kaxue Berpoasurateny noy4uiayd IpeUMyLIECTBEHHOE pacpoCcTpaHeHue?
KapycelbHbIE, Y KOTOPBIX OCh BETPOKOJIECA BEPTHKAIBHA

KPbUIbYAThIE, Y KOTOPBIX OCh BETPOKOJIECa TOPU30HTAIbHA

OapabaHHBIE, Y KOTOPHIX OCh BETPOKOJIECA BEPTUKAIbHA

3aBUCHUT U MOIITHOCTB, pa3dBuBacMas BETPOKOJIECOM, OT €ro ;maMeTpa?
HC 3aBUCHUT

HC BCCrJa 3aBUCUT

3aBHUCHUT

CKOJIBKO 3JI€KTPOIHEPTHH IIPOU3BOIAT THAPOdIeKTpocTaHnny Poccun?
13%
23%
33%

Kaxue runposneprerudeckre arperaTbl OTHOCAT K MajbiM [ DC?
ot 100 kBt no 10 MBt
ot 20 MBT 1o 30 MBT
ot 40 MBT 10 50 MBT

Kakoro 3nauenus nocruraer KI1J] ruaporypoun?
50%
70%
90%

Kak moxBoxutcs Boma k paboueMy KoJsiecy B aKTUBHBIX THAPOTypOHHaxX?
yepe3 HallpaBIIAIOMINH anmapaT

yepes coruia

YaCTHUYHO Yepe3 HANPaBIIIONINI allliapaT, a YaCTUYHO — Yepe3 CoIa

Korpa nenecoodpa3zHo NpUMEHSTh PEaKTHBHBIE THAPOTYPOUHBI?
npH OOJBIINX HAITOpax W HEOONBIINX pacXoax BOJIBI B peKe
npu OOJIBIINX HAOpax U OOJIBIINX PAacX0ax BOJBI B peKe

HpH HeOOJIBIINX HANOpax M OOJBIINX PACXOAaX BOABI B PEKe

B kakux rugpoTypOMHAX MOXKET BOSHUKHYTH KaBUTAIUs?
B PEaKTHBHBIX

B aKTMBHBIX

B PEaTHBHBIX M aKTUBHBIX

Kakyto nomro norpebnsiemoii sHeprun obecneunBaer buomacca?
32%
22%
12%

Kaxkoe xonmaecTBo TBEPABIX OBITOBEIX OTXOIOB 00pasyeTcs exeroaHo B Poccun?
40 mitH T
60 MaH T
80 MIH T

CKOJIBKO BOJIBI COJEPIKUTCS B BHICYLIIEHHOM B T€UEHUE HECKOJIBKUX JIET JpEeBECHHE?




ot 5 1o 10% BOJBI B KIIETOYHOM CTPYKTYpe
oT 15 10 20% BoABI B KIETOUYHOU CTPYKTYpe
oT 25 110 30% BOJIBI B KIIETOYHOM CTPYKTYpE

Kaxoro pa3zmepa enarot ApeBecHbIe IpaHyIbl A CKUTaHUS B KOTIax?
7-9 cM B JUITMHY U OKOJIO 3 CM B TMAMETpE
4-6 cM B UIMHY ¥ OKOJIO 2 CM B UaMeTpe
1-3 cM B yiuHY 1 0K0JI0 | CM B IrameTpe

CKOJIBKO TOHH JAPEBECHHBI TPEOyeTCs AT IPOU3BOCTBA | T IpeBecHOTo yris?
4-10T

23T

1,5-2T

Kaknux 3nauennii nocturaer KI1/] muponmsa B IydImIuX yCcTaHOBKax?
40-50%
60-70%
80-90%

CKOJIBKO JINTPOB 3TUIIOBOTO CMHPTA MOTY4aroT METOJIOM THIPOJIN3a U3 OJJHOM TOHHBI JPEBECHOTO CBHIPbs?
75 nutpoB

175 nutpoB

275 nmuTpoB

IIpu xaxoil KOHIIEHTPAIUU STHIIOBOTO CIIUPTA MOTHOAIOT IPOXKKU?
Boie10%
BbIIE 15%
Bole 20%

CKOJIBKO METaHa M YIJIEKHUCIIOTO ra3a COAepXKUTCs B Onorase?
B cpenHeM 70% merana u 30% yriiekucioro raza
B cpenHeM 60% merana u 40% yriekucioro raza
B cpegaeM 50% merana u 50% yriexucioro rasa

Yemy paser KI1J] nmpeBpaienns SHEPIrur OpraHNYecKUX BENIeCTB B OHoras?
40-50%
60-70%
80-90%

YeMy paBeH CpeIHHI MOTOK FeO0TEPMAIIBHOTO TEIlIa Yepe3 3eMHYI0 IOBEPXHOCTH?
0,06 Bt/m2

0,6 Br/m2

6 Bt/m2

Kakoit momkHa ObITh TeMITEpaTypa BOJIBI JIJISI OTOIICHUS M TOPSYETO BOIOCHAOKEHHS?
He Hmke 500C
He Himke 600C
He Hmke 700C

Kaxyro 105110 KOTeNIbHO-MIEYHOTO TOIIMBA NOTPEOIISIOT OTOMHUTENbHBIE KOTENbHbIE?
6oJ1ee MOIOBUHBI BCETO KOTEJIBHO-IIEYHOIO TOILUINBA

MEHEe MTOJIOBUHBI BCETO KOTENbHO-TIEYHOTO TOTUINBA

OoJsee TPEX YETBEPTEH BCETO KOTEIBHO-TIETHOTO TOTUINBA

CKOJIBKO TIOTPEOIIAET SHEPTHH KOMITPECCOP TEIJIOBOTO HACOCA IO CPABHEHUIO C SHEPTHEH, KOTOPYIO OH MOJAET B CUCTEMY
OTOIUICHUA?

notpedseT B 1,5-2 pa3za MeHbIe, yeM NoJaét

noTpebiseT B 3-5 pa3 MeHbIIIe, 4eM MoJaéT

noTpedIsieT B 6-7 pa3 MEHBIIIE, 4eM MOJTAET

Kaxue paboune Tena (XaagareHTsl) HanboJee pacupoCTpaHeHbl B TEIUIOBBIX Hacocax?
aMMHaK
(peoHsI
pornaH

Kaxkas Temmnepartypa rpyHTa IIOCTOSIHHO AEPXKHUTCS Ha ITyOuHe Oojee 15 meTpo?
8-10 0C
12-14 0C




16-18 0C

Yemy paser KI1/] mpebpa3oBanus SHEPTHH MPUIMBHOTO TEUYCHUS B HIICKTPUIECKYIO SHEPTHIO?
80%
60%
40%

Bo ckoibKo pa3 yaenbHas INIOTHOCTh SHEPTHH MOPCKHUX BOJH OOJIbIIE SHEPTUH BeTpa?
B 5 pa3

B 10 pa3

B 15 pa3

Kak gBukercs kaxxaast yacTULA KUIKOCTH B BOJIHE?
10 CHHYCOH/IE

M0 DIUTHTICY

10 OKPY>XHOCTH

OT 4ero 3aBHCUT MOILHOCTb, IEPEHOCUMAsi BOJTHAMU?

MPSMO MPOMOPIUOHAIBHA KBaAPaTy aMIUTUTYIbI U IEPUOTY
00paTHO MPOMOPIMOHATEHA KBAPATy aMIUTUTYIBI H TICPUOTY
00paTHO MPOMOPIMOHATFHA aMIUTUTYIE H IEPUOTY

ITpu xaKoii yaeabHO# MOIIHOCTH BOJIH MOTYT 3 (G eKTHBHO paboTaTh BOJHOBBIC CTAHIIUHN?
okoJiio 60 kBt/m

okoi0 80 kB1/™m

okoJio 100 kBt/m

3a cu€T KaKuX MPOLECCOB MPOTPeBaIOTCs nepsbie 10 M BOJHOM TOJIIH, MTOTIOMIAIONIEH COTHEYHOE U3TydeHue?
3a CU€T TEIUIONPOBOJHOCTH

3a C4ET TYpOYJIEHTHOTO MepeMELINBAHUS

3a CU€T TEIUIONPOBOIHOCTH M TYpOYJICHTHOTO NIepEeMENTHBAHHS

YeMmy paBHa MaKCUMaJbHasl Pa3HOCTb TEMIIEPATYP MEKIY MOBEPXHOCTHBIMU U MPUIOHHBIMHU BOAaMU?
okoJio 20 0C
okoJo 30 0C
okoJio 40 0C

Kakas temmnieparypa BoibI 1010 Jb10M B ApKTHKE?
+6 -+70C
+4 -4+50C
+2-4+30C

Uemy paBeH MakcuManbHbIi Teoperndeckuii KI1J] okeaHCKoi TepManbHOM 3IEKTPOCTaHLIUH, pabOTaroIel 0 3aMKHYTOMY ITUKITY?
2-4%

5-9%

10-14%

J1lo KakuX ITyOMH CKa3bIBAacTCs BOJIHOBOE JIBH)KCHHUE B OKeaHe?
npuMepHo 10 10 M
OpUMEpHO 10 15 M
npuMepHo 110 20 M

Kaxoii crioco0 morydeHust BOIopoa camMblil pacrpocTpaHEHHbIH?
XHUMHYECKHE PeaKIHU

ANIEKTPOIIA3

TEPMHYECKOE Pa3JIOKCHUE BOIBI

3a cu€T yero 0xuAaeTcs NoBbIIIeHHE d3(QPEKTHBHOCTH EKTPoIHu3a?
3a CUET MNPUMCHCHUSA KaTaJINn3aTOPOB

3a CYET IPUMEHEHH ra30reHeEPaTOpOB

3a CU€T IPUMEHEHH I'a30aHaIU3aTOPOB

Jlo xakoii TeMIepaTypbl HarpeBarT OHOMacCy IPU TEPMOXHMHYECKOM METO/Ie OTydeHHs Bogopoaa’?
Jo 150-400 0C
Jo 500-800 0C
Jo 850-900 0C

IIpu kakoil Temmneparype BOIOPOJ MOXKET OBITh CXKIKEH?




npu 40 K
mpu 30 K
npu 20 K

IoanagaeT a1 oA orpaHUYEHHs BTOPOTO 3aKOHA TEPMOANHAMUKH () (HEKTUBHOCTH TOIUIMBHBIX 2IEMEHTOB?
BCET/a INOAalacT

UHOI'ZIa TOANAAAET

HE [OJAANaeT

Kaxkwue BemecTBa HCIOIB3YIOT B CBOECH pabOTE TOIUIMBHEIE 3JIEMEHTHI?
BOJIOPOJ U KUCIOPOL,

HpOMaH U KUCIOPO

STHUJIEH U KHCIOPOJ

W3 kakoro BHEIIHETO HCTOYHUKA TOTLIMBA BBIACIIAAIOT BOAOPOJ IMPU UCIIOJIBb30BaAHUUN TOIJIMBHBIX SJIEMEHTOB Ha TpchnopTe?
U3 3TaHOJ1a

U3 MCTaHOJIa

13 Caxapo3bl

Kaxkue BemecTBa sSBISIOTCS NPOAYKTAaMH pabOTHI TOIUTMBHOTO HIeMEHTa?
TEIJIO U YITICKUCIIBIH ra3

TOJBKO TEII0

TEIUIO U BOJa

Kakoe HampskeHHE BO3HUKACT Ha OTJECTHHOM TOIUTMBHOM dJIIEMEHTE?
He npesbimaer 1,1 BonbTa
He npeBbimaet 2,1 BosibTa
He npesblaer 3,1 BosbTa

Yro BBICTYNAET B POJIM HCTOYHHKA BOJOPO/IA B TeJe YeI0BEKa U JKHUBOTHBIX?
BOZIA

BO3IyX

nuia

UYemy paser KI1/] TOIIIMBHBIX 3JIEMEHTOB C HOHOOOMEHHON MeMOpaHOii?
20-30%
40-50%
60-70%

Kakyro paGouyio TemrepaTypy UIMEIOT TOIUIMBHBIE 3J1EMEHTHI ¢ TBEPABIM AtekTposiutoM (SOFC)?
ot 800 o 1000 0C

ot 600 mo 700 0C

ot 400 0 500 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 | Dnexrponnsiii kype 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.




