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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)
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[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 09.06.2022 r., Ne6

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 |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 | DnexkrpocHabxeHue u 000pYyIOBaHUE MPOMBILIUIEHHBIX TPEAPUATUI

2.2.7 | OueprocoepexeHue B TEMIOIHEPTETUKE U TEIIOTEXHOIOTUI

3. PE3YJIBTATBI OBYYEHUS 110 JUCHUIIJIMHE, COOTHECEHHBIE C ®OPMUPYEMbBIMH
KOMIIETEHIIUSIMU

IIK-2: Cnioco0eH NpoBOANTL HaYYHbIe HCCIEJOBAHUS B 00JIACTH TENJIOIHEPTeTHKH U TeIIOTeXHUKHU

3HaTh:

IIK-2-31 ocHOBHBIE HCTOYHUKH HAyYHO-TEXHUYECKOW MHPOPMALIMH 110 MaTepuaiaM B 00JacTH HETPAJULMOHHBIX U
BO300HOBIISIEMBIX HCTOYHUKOB SHEPTHH

ITK-2-32 MeTOaUKY BEJCHHUS 3aMEepPOB OCHOBHBIX TIOKa3aTelleil B 001aCTH HETPaIUIIUMOHHOW SHEPTETUKU

[1K-2-33 MeToauKy aHAIN3UPOBAaHHS BO30OHOBISIEMBIX HCTOYHUKOB YHEPTUH B OMPENEICHHBIX 00JIaCTAX CTPAHBI

IIK-1: Cnoco6en NMPOEKTHPOBATH U KOHCTPYMPOBATH KOTEJIbHbIC, HEHTPAJBbHbIC TCIIJIOBbIC H MaJIbl€ TEIVIOLEHTPAJINA, a
TAKXKe TENJI0BbIC CETH ¢ HCITOJIb30BAHUEM Hl/l(l)pOBbIX TEeXHOJIOTui

3HaTh:

TIK-1-33 nporpaMMbl MaTeMaTHIECKOTO pacyeTa SHEePreTHYeCKMX HICTOUHUKOB B 00J1aCTH BO30OOHOBIISIEMON SHEPTeTUKH

ITK-1-32 MeToB! NPOEKTUPOBAHUS BCIIOMOTaTENbHBIX Y3J10B 3JEKTPOCTAaHIUN HETPAJULIMOHHOMN SHEPruU

[1K-1-31 mMeTop! MpoBEAEHNUS PACUETOB SHEPTETUUECKOH MOIITHOCTH YCTAHOBOK ISl HCIIOJIb30BAHUS SHEPTUH COJIHIIA, BETPa U
JpPYTUX SHEPreTUUECKUX PECYPCOB

OIIK-2: CnocoGeH 1eMOHCTPUPOBATH 3HAHUE M NOHMMAHUE MATEMATHKHU U APYrUX pyHIaMeHTATbHBIX HAYK, JeKalluX B
OCHOBe COOTBETCTBYIOIIEH MH/KEHEPHOH CIeNNATN3aNNU, IPUMEHATh COOTBETCTBYIOIINH GU3NKO-MaTeMATHYECKUIl
anmapar, MeToAbl AHAJM32 U MOJEJTHPOBAHUA, TEOPETHYECKOT0 M IKCIEPUMEHTAJBLHOI0 UCCIE0BAHMSA NPU PelieHU U
npogeccHOHAIBHBIX 32124

3HaThb:

OIIK-2-31 ocHOBHBIC HCTOYHHKH HAYYHO-TEXHUIECKOH HHPOPMAIINH 10 MaTeprajaM B 00IaCTH HETPAIUIIHOHHBIX U




BO300HOBIIIEMBIX HCTOYHHKOB OHEPIrumn

OIIK-2-32 ocHOBHBIE IPOrPAMMBI MOJICITHPOBAHUS TEXHOJIOTHUECKHIX MPOILIECCOB B 00JIACTH HETPAIUIIMOHHBIX BO30OHOBIISIEMBIX
WCTOYHHUKOB SHEPTUHU

OIIK-2-33 MCTOAbI aHaJIn3a U MOJACIIMPOBAHNA OCHOBHBIX HETPAAUIMOHHBIX HCTOYHHUKOB 3HCKTpI/I‘{CCKOﬁ OHCPIUU

IIK-1: Cioco6eH mMpoeKTHPOBATH H KOHCTPYHPOBATH KOTEJIbHBIE, IEeHTPAJIbHBIE TENJIOBbIE H MaJble TeJIONEeHTPaIH, a
TaK:Ke TENJOBbIE CETH ¢ HCMOIb30BAHNEM HU(POBBIX TEXHOJIOTHI

YMeTh:

ITK-1-¥Y3 mose30BaThCS MpOrpaMMaMK MaTEMAaTHYECKOTO pacyeTa OCHOBHOTO 00OPYIOBaHMS HETPaIUIIMOHHON SHEPTETHKH

IIK-2: Cnioco0eH nNpoBOANTL HaYYHbIe HCCIEJOBAHUS B 00JIACTH TEIJIOIHEPIreTHKH U TeIVIOTeXHUKHU

YMmerb:

TIK-2-Y2 u3y4aTs Ha OCHOBE PE3yJIbTATOB SKCIIEPUMEHTA BO3OOHOBIISIEMbIE HCTOYHUKH SHEPTHH

[1K-2-¥Y3 ucrnonb30BaTh pe3ynbTaThl 3aMEPOB U SKCIIEPUMEHTOB IIPU aHAIN3€ IPHMEHECHUS ONPE/CICHHBIX HCTOYHUKOB B
SHEpreTUKe pailoHa

TIK-2-V1 u3y4aTh Ha OCHOBE HKCIIEPUMEHTAIBHOIO UCCIIECA0BAaHNS YCTAHOBKY HETPAAULIUOHHOM SHEPreTUKU

IK-1: Cnoco6en NMPOEKTHUPOBATH U KOHCTPYMPOBATH KOTEJIbHbIC, HEHTPAJbHbIC TECIJIOBbIEC U MaJIbl€ TEIVIOLEHTPAJIHA, a
TAaKXKe TENJI0BbIC CETH ¢ HCNTOJIb30BAHUEM Hl/l(l)pOBbIX TEeXHOJIOTUI

YMmerb:

TIK-1-Y2 ananu3upoBath pabOTy OTAECTBHBIX Y3J10B 3JEKTPOCTAHINUN 00JIACTH HETPAAUIIMOHHON SHEPTUU

OIIK-2: Cnoco6eH 1eMOHCTPUPOBATH 3HAHHE U IOHHUMAHUE MATEMAaTHKH U APYrHX (QyHIAMEHTAJIbHBIX HAYK, JeKALIIUX B
OCHOBE COOTBETCTBYIOIIeil MHKEHePHOH creluaJIu3aliuu, IPUMEHATh COOTBeTCTBYIOIINI (PU3NKO-MaTeMaTHYeCKHii
annapar, MeTO/[bl AHAJIN3a U MO/ACJIMPOBAHNS, TEOPETHYECKOI0 1 IKCIICPHUMEHTAIBLHOI0 UCCJICA0BAHNS IIPH PellIeHUH
npodeccHoHAILHBIX 32124

YMmerb:

OIIK-2-Y3 npuHUMAaTh pelmeHus Mpyu 000CHOBAHUH TEXHOJIOTHYECKIX CXEM YCTAHOBOK B HETPAJUIIMOHHO SHEPreTHKe

OIIK-2-Y1 oneHnBaTh MOTEHIIHAT BO3MOYKHOM IreHepaliiy SHEPIHH Ha HETPAJAUIIHOHHBIX HCTOYHUKAX

OIIK-2-Y2 cocraBisarh OHEPTECTUYCCKUC OaJTaHCHI TEIJIOTEXHOJIOTHYECKHAX CXEM M HX DJIEMEHTOB Ha 0ase HECTPAOAUIIMOHHBIX
HCTOYHHUKOB

IIK-1: Cioco0eH nNpoeKTUPOBATh U KOHCTPYHPOBATH KOTE/IbHbIE, ICHTPAJIbHbIC TEIUIOBbIC H MaJIble TEIIOLCHTPAJIH, 2
TaKKe TeIJI0BbIE CeTH ¢ HCI0/1b30BaHUeM NH(PPOBLIX TEXHOJIOTHii

YMmerb:

[IK-1-Y'1 BBINONHATH MPOCTEHIIHE IPOSKTHBIE PAOOTHI 10 HETPATUIIMOHHBIM HCTOYHUKAM YHEPTUI

IK-2: Cnocoden MNPOBOJAUTH HAYYHBIEC HCC/ICI0OBAHUA B obJactu TEMJIOOHEPIreTUKU U TEMJIOTEXHUKH

Baanernb:

ITK-2-B1 ncnosp30BaHUuEeM CPEACTB HHPOPMAITMOHHOTO-U3MEPUTEIBHON TEXHUKHU B AIEKTPOTEXHHUSCKHUX YCTPOHCTBAX

[1K-2-B2 0CHOBHBIM H3MEPUTEIBHBIM 000PYIOBAHUEM JUIS IIPOBEICHNUS 3aMEPOB U SKCIICPIMEHTOB B 00JIACTH HETPaHIHOHHOI
SHEPreTHKU

[TK-2-B3 mMaremaTu4ecKuMH mporpaMMaMHu JJist 00paObOTKH pe3ylIbTaToOB IKCIICPHMEHTOB B 00JIACTH HETPAJHLIUOHHO SHEPTeTHKA

IIK-1: Cnioco6eH NpoeKTHPOBATh H KOHCTPYMPOBATH KOTEJbHbIE, IEHTPAJIbHbIE TEIJIOBbIE H MaJjible TENJI0UEeHTPAJIH, a
TaKXKe TCIJIOBbIC CETH C HCITI0JIb30BaAaHUEM Ill/l(l)pOBbIX TEXHOJIOTH I

Baanernb:

IIK-1-B3 MCTOJaMH MAaTEMATHYICCKOTO pacdye€Ta U MOJACIIUPOBAHNA OCHOBHBIX Y3JIOB Ha CTAHIIUAX BO300HOBIIIEMBIX peECypCcoB

TIK-1-B2 merogamu 000CHOBaHUS 3KOJIOTHIECKUX MPEUMYIIECTB MCIIOIb30BAaHHS HETPATUIIMOHHBIX HCTOYHUKOB HA TPEATIPUATHUSIX
SHEPreTUKH U B TIPOMBIIUICHHOCTH

IIK-1-B1 MCTOJZIaMH OLICHKH IMOTCHIMAJIa U ce0eCTOMMOCTH HCTpaHHHHOHHOﬁ ¥ BO30OHOBIISIEMOM OHEPIruu

OIIK-2: CriocodeH 1eMOHCTPUPOBATH 3HAHHE M MOHUMAHUE MATEMATHKH U APYTUX (PyHTaMEHTAIbHBIX HAYK, JIeKAIIUX B
OCHOBE COOTBETCTBYIOIICil HHKEHEPHOH clelHaIu3aliy, IPUMEHATh COOTBETCTBYIOIINI (pU3NKO-MaTeMaTHYeCKHil
annapart, MeTOAbl AHAJIN3a H MO/IeTHPOBAHMS, TEOPETHYECKOIr0 M IKCIIEPUMEHTAIBLHOI0 HCCJIeJOBAHNS NPU PelliecHUH
npo¢ecCHOHATBbHBIX 32124

Baangern:

OIIK-2-B1 MeToagaMu OLEHKH MOTEHINaNa, Ce0eCTOMMOCTH YHEPIHH, 000CHOBAHUS SKOJIOTHUECKUX MPEUMYIIECTB UCIOIb30BaHUS




HETPAAUITMOHHBIX UCTOYHUKOB Ha NPECATIPUATUAX U B DHEPTETUKE

OIIK-2-B2 cpencrBamu HH()OPMAMOHHO-U3MEPHTEIBFHON TEXHUKHU IIPH OLICHUBAHUH NCTOYHHUKOB aTbTCPHATUBHON SHEPTUH

OIIK-2-B3 nporpaMmaMy MOJCITUPOBaHHS HETPAAUIIMOHHBIX HCTOYHHKOB AIICKTPOIHEPTUH

4. CTPYKTYPA U COJAEP)KAHUE

Kon HaumenoBanmue pasnenoB u | Cemecrp | HacoB | @opmupyemsbie | Jluteparypa | Ilpumeyanue KM BeimoJsn
3aHATHA TeM /BUJ 3aHATHSA/ / Kypc HHIUKATOPBI H 1. sieMble
KOMIICTCHIUH pecypcsl padoThI

Pa3gen 1. Beenenue B
HeTPaTUIMOHHYIO
IHEPIreTHKY

1.1 MecTo anbTepHaTUBHOU 4 2 OIIK-2-31 JI1.1J11.2
SHEPIreTHUKU B OIIK-2-V1 JI1.3J11.4
YIOBIIETBOPEHUH OIIK-2-B1 IIK- JIT.5J12.1
SHEpPreTUYeCcKUxX 1-31 TIK-1-Y1 2.3
noTpeOHOCTEH YemoBeKa. [IK-1-B1 IIK-2
Herpanuuumonnsie -31 [IK-2-V1
SHEPreTUYECKUE [IK-2-B1
ycTaHOBKU. /JIex/

1.2 [ToTpebnenue TOMIMBHO- 4 20 OIIK-2-31 JIL.1JI1.2 KMI
SHEPreTUYECKUX PECYPCOB B OIIK-2-V1 JI1.3J11.4
Mupe. DKOJIOIHYECKUE OIIK-2-B1 IIK- JI1.5J12.1
aCIeKThl NCIOJIb30BaHUS. 1-31 TIK-1-V1 J12.3
Crnioco0bl ipeoOpa3zoBaHUs IIK-1-B1 IIK-2
aJIbTEPHATUBHBIX HCTOYHHUKOB -31 [IK-2-V1
JHEPIHH B MEXaHUYECKYIO, IIK-2-B1
TEIUIOBYIO U DIIEKTPHUUECKYIO
snepruto. /Cp/
Paznen 2. 'maposHepreTuxa

2.1 Uzydenue cxem 4 2 OIIK-2-31 JIT.1 JI1.2 KM1
THAPOTYPOUHHBIX YCTAaHOBOK. OIIK-2-V1 JI1.3 J11.4
IToTenuan manou OIIK-2-B1 IIK- JI1.5
THJIPOSHEPTETUKH, METOIbI 1-31 [IK-1-Y1 JI1.6J12.1
ero pacyera. TexHUYECKHE U [IK-1-B1 [IK-2 123
9KOHOMHUYECKHE -31 [IK-2-V1
ruaposHepropecypcest. /Ip/ I1K-2-B1

2.2 I'uaposHepropecypchbl. 4 30 OIIK-2-31 JIT.1 JI1.2 KM1
OcHogHbIe coopyxenus ['DC. OIIK-2-V1 JI1.3J11.4
PerynupoBanue peyHoro OIIK-2-B1 TIK- JI1.5
ctoka. Bomoxpanwunumma I'OC. 1-31 IIK-1-V1 JI1.6J12.1
OCHOBHBIE IOHSTHS [IK-1-B1 TIK-2 J12.3
TUIPOJIOTHH. MOIIHOCTE U -31 [IK-2-V1
3HEPrus BOJHOTO ITOTOKA. [IK-2-B1

O061111e TOHATHS O
THIPOTYpOHMHAX, UX BHIAX U
napamerpax.CocrtaB 1
KOMITOHOBKA OCHOBHBIX
coopyxenunii [ DC.
PycroBbie, IpUIIIOTHHHBIE U
nepuBarnonusie ['JC.
DHeprus MOPCKUX NPUIUBOB
W IPYTUE BUBI SHEPTCTHKH.
BonnoBast sHepreruka.
BonHoBbI€ 271€KTpOoCTaHIMH,
UX SHEPreTH4YecKue
XapaKTEPUCTHKH,
0COOEHHOCTH

peKUMOB paboTel. /Cp/

Pasnen 3. Berpo3nepreruka




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 [IK-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
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
€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
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.

IIpuMepsl BOIPOCOB U 33aJaHUH KOMIIBIOTEPHOTO TECTUPOBAHUS

COBOKYITHOCTB IEPCIIEKTHBHBIX CIIOCOOOB MOJIYUCHHUS, TIEpeIadr M UCIIOJIL30BaHMS SHEPTHH, KOTOPHIE PACIIPOCTPAHEHBI HE TaK
UIAPOKO, KAK TPATUIIMOHHBIC, OJJHAKO MPEICTABISIOT HHTEPEC M3-3a BBHITOIHOCTH WX UCIIOIb30BAHMS U, KAK MPABHJIO, HU3KOM PUCKE
NPHYMHEHHS BPe/ia OKPYKArolIei cpere

aIbTePHATHBHAS SHEPreTHKA

BETPOIHEPIETHKA

OHMOTOILIMBO

COJIHEYHast SHEPreTHKa

THIPOIHEPreTHKA

OTpacib SHEPreTHKH, CIEHATU3UPYIOIIAsCS Ha IPeoOpa3oBaHUU KHHETHYECKOM SHEPTUH BO3MYIIHBIX Macc B aTMoc(epe B
MEKTPUICCKYI0, MEXaHUIECKYIO, TEIUIOBYIO HIIH B JIFOOYIO IPYTYI0 (JOPMY SHEPTHH, YIOOHYIO ISl HCIIOJIH30BaHUS B HAPOIHOM
XO3HCTBE

BETPOIHEPIeTHKA

aNbTepHATHUBHAS SHEPTETHKA

OHOTOILINBO

COJIHEYHAsI YHEPIreTHUKA

THIPOIHEPreTHKA

TOIUTHBO M3 PACTUTEIHHOTO HIIH JKUBOTHOTO CHIPHSI, U3 MPOIYKTOB YKU3HEICATSIBHOCTH OPraHM3MOB MIIA OPTraHUYCCKUX
MPOMBIIUICHHBIX OTXO/I0B

OUOTOILUIMBO

BETPOIHEPIETHKA

aIbTCPHATHBHAS SHEPrEeTHKA

COJIHEYHAsI SHEPreTHKA

THIPOIHEPreTHKA

HamnpagieHue anbTepHATUBHON SHEPIeTHKH, OCHOBAHHOE HAa HEMOCPEICTBCHHOM HCIIOIb30BAHUH COTHEYHOTO M3TYUCHUS IS
MOJIy4YEHHsI SHEPTUH B KAKOM-JIH00 BHIE

COJIHEYHAsl SHEPIreTHKa

OHMOTOILINBO

BETPOIHEPreTHKA

aJIbTEPHATHBHAS SHEPreTHKA

THIPOIHEPTeTHKA

HoBas TeHIeHIMS B SHEPreTHKE, CBA3aHHAS C IIPOU3BOJCTBOM TEILUIOBOI U SNEKTPHYECKON SHEPTUH
pacnpenenéHHOe MPON3BOACTBO SHEPTHH

reoTepMalibHasi SHEPTreTHKA

rpO30Basi PHEPreTHKA

YIIpaBIIeMBId TEPMOSICPHBIN CHHTE3

BOJIOPOIHAS SHEPreTHKA

YcrpoiicTBo 1115 TpeoOpa3oBaHus KHHETHYECKON SHEPTHH BETPOBOTO NMOTOKA B MEXaHUYECKYIO SHEPTUIO BPALIEHUS POTOPA C
MOCIIETYIOIINM €€ TIPeoOpa3oBaHNEM B AIEKTPHUECKYIO SHEPTHIO

BETPOTEHEPATOP

BETPsiHAs JJIEKTPOCTAHLUS

Ha3eMHasl BETPsiHAs JIIEKTPOCTAHLMA

TpUOpeXHas BeTPSHAS MEKTPOCTAHITHS

menb(hoBas BeTpsHas 3IEKTPOCTaHIUSL




Tu BeTpsAHBIX 3MEKTPOCTAHIUH, BETPOTeHEpaTOPhl KOTOPBIX YCTAaHABIMBAIOTCSA HAa HEOOIBIIOM YIAIICHUH OT Oepera Mops UiIH
OKeaHa

pUOpeKHas BeTPsIHAS SMEKTPOCTAHITHS

BETPOTEHEPATOP

BETPsiHAs JJIEKTPOCTAHLUS

Ha3eMHasl BETPsiHAs JIEKTPOCTAHLMA

mrenb(hoBas BeTPSHAS 3IEKTPOCTAHIIUSL

ITosHast SHEPTHUs BETPOBOTO MOTOKA KAKOH-THOO MECTHOCTH Ha OMPEACICHHON BBICOTE HAJl TOBEPXHOCTHIO 3eMIIH
BETPOBOM MOTEHLIUAI

BaJIOBOH MOTEHIIMA

TEXHUYECKUH IMOTEHIINAIT

3KOHOMHYECKUN IMOTCHITAAIT

BETPOBOH KafacTp

DHepreTU4eCcKuil SKBUBAJICHT BETPOBOI'0 MOTOKA KAaKOM-THO0 MECTHOCTHU Ha ONpPEIeNIEHHOM BBICOTE HaJl OBEPXHOCTHIO 3€MIIU
BaJIOBOW MOTEHIIAAI

BETPOBOM MOTEHIHAI

TEXHUYECKUH IMOTEHIINAIT

SKOHOMHMYECKUN IOTEHLIHAI

BETPOBOM KafacTp

YacTh BaJIOBOTO MOTEHIIHAIA, KOTOPast MOXKET OBITh MOJIE3HO MCIOJIH30BaHA C TOMOIIIBIO COBPEMEHHOTO BETPOIHEPTETHUECKOTO
000pyI0BaHUs C YIETOM TpeOOBaHHH COMUATEHO-IKOJIOTHIECKOTO XapakTepa

TEXHUYCCKHM TTOTSHIIHAT

BETPOBOM MOTEHIUAII

BaJIOBOI ITOTEHITHAT

SKOHOMUYECKHH TTOTEHIIHAT

BETPOBOM KalacTp

B 6a3y coBpeMeHHOI TpaTUIIMOHHON SHEPTeTHKH HE BXOIHT:
TEIJI0BAas AIEKTPUUECcKast CTAHIIH

TEepPMOsIepHAs IEKTPOCTAHLIUS

THIIPORJIEKTPOCTAHIIMS

ATOMHAsl JIEKTPOCTAHIUS

Kako¥i THII 2JIeKTpHYECKOl CTaHIIMY OCHOBAH HA TEXHOJIOTUH MPeoOpa30BaHusl KHHETUYECKOM SHEPT U JBIDKCHUS paboyero Teia B
MEXaHIUYECKYIO SHEPTHIO:

THIIPORIIEKTPOCTAHIIHS

TEIUIOBAsI ANIEKTPUUECKasi CTaHIIH

ATOMHAs! IEKTPOCTAHLUS

TEepPMOSICpPHAs JIEKTPOCTAHIINS

Kakast u3 nepednciaeHHbIX CTpaH - JIUJep B chepe CONHEUHON SHEpreTUku?
CIIIA

T'epmanus

Poccus

®pannus

Bo0300HOBIsIEMYIO 3HEPTHIO MOTYUAIOT U3 IPUPOIHBIX PECYPCOB - TAKUX KaK...
Bribepute Heckonbko U3 4 BAPUAHTOB OTBETA:

BOJTHBI, TIPYITUBEI

HPUPOHEIH Ta3, Topdh

COJIHEYHBIH CBET, BETEP

yroJjb, HeTh

Ha3zoBuTe 0CHOBHOE IMPEUMYIIECTBO BO30OHOBIISAEMBIX HCTOUHHKOB SHEPIHH.
Bribepute Heckonbko U3 4 BAPUAHTOB OTBETA:

UCUYEPIAEMOCTh

TPYAHOIOCTYIIHOCTb

HEHCYEepIIaeMOoCTh

3KOJIOTMYECKAs YMCTOTA

KonmuectBo sHepruum uznydenust CoHIa BO BCEM AHaNa30He AJIMH BOJH, [TOJy9aeMON B €AMHUILY BpEMEHU SIUHUIHON
TUTOMIAIKOM, EPIICHIUKYIISIPHOM COTHEYHBIM JTydaM, BHE 3eMHOM aTMOC(epbl Ha CpelHeM paccTosHUH Mexay 3emiéit u ConHieMm,
Ha3bIBACTCSI:

MOIITHOCTBIO H3ITyIeHUS

COJIHEYHBIM U3Ty4CHHUEM




KOCMUYECKUM U3ITydeHUEM
COJIHEYHOM ITOCTOSIHHOM

IInockuil coHEUHBIN KOJUIEKTOP NIPEJHA3HAYCH:

JUISL HarpeBa XUIKOCTH WU ra3a 3a cueT dHepruu usnydeHus ComHua

JUISL IPSIMOTO TIPpeoOpa3oBaHust SHEPTUH u3aydeHust CONTHIA B JJIEKTPUUECKYIO SHEPTHIO

JUIs IpeoOpa3oBaHus YHEPTUH N3mydeHns CoJHIIAa B XUMHYIECKYIO SHEPTHI0 MUHEPATBHOTO TOTUIHBA
ONTUMHU3AIMU PaOOTHI TOIUTUBHAIX JJIEMEHTOB

Onrnaeckuii KO3)(HUIHESHT ITOJIE3HOTO NEHCTBUS INIOCKOTO COTHEYHOTO KOJIEKTOPa MOKA3bIBACT:

KakKasi 4aCTh COJTHEUHOU paJifalluy, JOCTHUTIIEH MOBEPXHOCTH OCTEKIIEHHS KOJUIEKTOPa, OKA3bIBACTCS MOTIIOMIEHHOH €ro
MOBEPXHOCTHIO U YUHTHIBACT IOTEPH YHEPTUH, CBSI3aHHBIC C OTPAYKCHUEM YacTH COJTHEYHOU pajnanu

Kakasi YaCTh COJHEYHOMN paJfalliy, TOCTHUIIICH IIOBEPXHOCTH OCTEKIICHHS KOJUICKTOPA, OKAa3bIBACTCS TIOTIIOICHHON €ro
MOBEPXHOCTHIO M HE YUUTHIBACT MIOTEPU SHEPTUH, CBI3aHHBIE C OTPAKEHUEM YACTH COTHEYHOH pajinaIiiu

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

KakKasi 9aCTh COJTHCUHOW pajiaIliy, JOCTHUTIICH MTOBEPXHOCTH KOJUIEKTOpA, HE MOXKET OBITh IPeoOpa30BaHa B SHEPTHIO IBHIKCHUS
MOJIEKYJ pabodvero Teia

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

JUT YCUIJIEHUA OTBOAA TCIIOTHI B OKPYKAIOIIYIO CpEAY 3a CYET TCIUIOMPOBOAHOCTH U KOHBEKIINN
JUTL YBEJIIMYCHU S OTpa)KaTeHLHOﬁ CIIOCOOHOCTH TMOBEPXHOCTHU KOJUIEKTOpA

JJIs1 CHUKCHUS IOTEPh TEIUIOTHI B OKPYKAKOIIYHO CpEAY 3a CUET TCIIJIONPOBOJHOCTH U KOHBCKIIUN
JUTS CHUPKEHUS TIOTIIONATEITBHOM CIIOCOOHOCTH MOBCPXHOCTH KOJIJICKTOPA

VcrouHnkamu reoTepMaibHOM SHEPrHy 1o Kiacchudukaun MexIyHapoaHOTO SHEPreTHYEeCKOTO areHTCTBa HE SBIISIOTCS:
MECTOPOXKICHHE CYXOT0 BOJSHOTO Hapa

MECTOPOXKECHHE BIaXKHOTO Tapa

TEMJIOTa FOps9ero aTMOC(hEpHOro Bo3ayxa

TEIIOTa CyXUX FOPHBIX OPOJ

ropsgasi TepMasibHast BOAa

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

OHEPIHs MOXKET MCpCaAaBaThbCA MEXKAY TCIaMU C IOMOIIBIO TCIVIOMMPOBOAHOCTH, KOHBEKIIUH HUJIW U3ITYYCHUS
CyMMapHas dSHEPTUA 3aMKHyTOﬁ CHUCTCMBI HE U3MEHSCTCA BO BDEMECHU

OHEPIrus - 3TO YINOPAAOYECHHOC ABUIKCHUC 3aPAKCHHBIX YaCTUIL

OH IPEACTABJIACT coboit CyMMYy KMHETUYECKOHN U MOTEHI[MAIbHON SHCPFI/Iﬁ CUCTEMBI

Uro Takoe TerioBas SHeprus?

9T0 (hopMa SHEPTuH, CBI3aHHAS C IBMYKEHHEM aTOMOB, MOJIEKYJ MJIH JPYIHX YacTHUI[ U3 KOTOPBIX COCTOUT TEJIO

9TO BHEPIHsl, COJAEPIKAIIAACS B ATOMHBIX SIApax U BblIENIsieMast IPU SIAEPHBIX pPeakLMix

3TO TUTOTETHYECKast (hopMa SHEPTUH, UMEIOIIasi OTPUIIATEBHOE JABICHUE H PABHOMEPHO 3aIOTHSIONIast BCE MPOCTPAHCTBO
BCEJICHHOM

9TO DHEPIHsl, 3aKITI0UEHHAs B 2JIEKTPOMarHUTHOM I10JIe

Pa3BuTre aTOMHOH SHEPTETUKHU CBSI3aHO C...

BO3MOKHOCTBIO OTydeHHsI Hanboiee AeIeBOi AeKTPOIHEPTUH
OTCYTCTBHEM BPEJHBIX OTXOJOB

OJIHOBPEMEHHBIM IOJIY4EHUEM OPYKEUHOTO IUTyTOHUS
OTPOMHBIMH 3allacaMM He0OXOIUMBIX PECYPCOB

Kakas u3 nepeuncnennbix ['OC sBnsercs kpynHeiimeit B Poccun?
Uraiimy

Casno-1lymenckas [DC

Yupkeiickas ['DC

Bbparckas I'OC

U3 nepedncieHHOro 0OCHOBHOTO 000pyoBaHus napoTypOouHHbIX TOLI nckirounTe inHee
TypOoarperaTst

mapoBasi TypOHHa

KOTJIOArperarsl

THIPOTYPOHHBI

Kakoii u3 nepeunciaeHHbIX HICTOYHUKOB 3HEPTUH HE OTHOCHTCS K BO30OHOBIISIEMOMY BUIY SHEPTUH?
THAPO3HEPTUS

SHEPTHUs MPUINBOB ¥ OTIMBOB

reoTepMalibHasl SHEPTH

SHEPrUs AM3EIBHOTO I'eHeparopa




FeOTepMaﬂBHaﬂ OHEPIreTHUKA — 3TO...

MMPOU3BOACTBO JICKTPOOHEPINH, 4 TAKIKC TEIUIOBOM OHCPI'HH 3a CUéT TCIIOBOM OHCPTUH, coaepmameﬁcst B HCIpax 3€MJIN
HCTIOJIB30BAHNUE COJTHEUHOTO U3ITYUCHUS JUIS TOJTYYCHUS DHEPTUU B KaKoM-JI100 BUIC

HarpeBaHue MMOBEPXHOCTH, MOTJIOIAIOIIEH COJIHEUHBIE JIY4YH U TTIOCITIEAYIOIIEC pacupeICIICHUE U UCTIOJIb30BAHNE TECIJIa
OTpaciib SHEPI'CTUKHU, CIICHHUAIIU3UPYIOIIAACA Ha UCITIOJIb30BaAHUHN KHHETHYECKOM OHCPIUH BO3AYIIHBIX MacC B aTMOC(l)Gpe

ConHevyHbIe HCTOYHUKH YHEPTUH MPeoOpas3yroT B SHEPIHIO. ..
TETUIO TUIAHETHI

3IIEKTPOMArHUTHOE U3IIydCHHUE COJHIA

JBIDKCHUE BO3IYITHBIX Macc

TEIUIOTY CrOpaHus BO30OHOBIIAEMOTO TOILINBA

Yro Takoe 6momacca?

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

HpI/IpOI[HBIe OTXOObI

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

Kakas ctpana U3 npeayio)keHHOTO CIUCKA SBISETCS JIMACPOM I10 UCTIOIb30BAHUIO BETPOIHEPTETUKHU ?
Poccus

Kurai

I'epmanus

Snonus

AbTepHATUBHBIC HCTOYHUKH SHEPTUH UCIIONB3YIOTCS OTPAHUYCHO B CBSI3H C. ..
BBICOKOH c€0€CTOMMOCTBIO MOJIy4aeMOW SHEPTUN

TIOBBIIIEHHOH OMACHOCTBIO B DKCILTyaTaI[H

OTCYTCTBHEM COOTBETCTBYIOIINX TEXHUYECKUX PeIIeHHIA

3arpsi3HEHHAaM OKPY)KAIOIIeH Cpe/ibl

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

NOTEHIMAJbHAs

TEIuI0Bast

MEXaHHCTUYECKas

MarHuTHas

[IprMeHeHne TEeIIO0TPAKAIOIINX CTEKOJ MO3BOJISET CHA3UTD TETJIOMOCTYIUICHHUS U 3aTPaThl SJHEPTHU Ha CUCTEMBI
KOHIWIIMOHUPOBAHHUSA Ha ... Yo

15-20

10-15

20-25

40-50

OCHOBHLIM KOHCprKTI/IBHLIM B3JICMCHTOM COHHG‘IHOﬁ yCTaHOBKI/I HBJ’ISICTCS[?
KOJUICKTOP

AKKyMYJIATOP

TEMI00OMEHHNK

Hacoc

OcHOBHBIM 351eMeHTOM I1ockoro KCD siBiisiercst?
KOPITyC

npo3payvHast 30U

JIYYENOTIONMAKOIIAs TOBEPXHOCTD

TEMI0Bast N30SI

KaHaJ TEIJIOHOCHUTEIS

VYKaXuTe SAUHUILY U3MEpEHUs KO (PHUIMEHT MOJIE3HOTO ISHCTBUS KOJUIEKTOpA COJIHEUHOW SHEPTHU?
Bt/™m

KIx

Bt/m2

Oe3pa3MepHast BeTMIMHA

Vkaxkute ontuManbHyro opueHtanuto KC3?
3amagHas

BOCTOYHAS

FOKHAsI




ceBepHas

Kakast TemnepaTypa BHEIIHUX HEAaKTUBHBIMU cl10€B CostHIa?
10000 K

5900 K

3800 K

Kakas [yinHa BOJIHBI Y BUAUMOTO COTHEYHOTO H3ITydCHMUs?
A=0,4-0,7 MkM

A=0,2 - 0,4 MKM

A > 0,7 MKM

H3 9ero coCTOUT MOTOK MOCTYIAIOMIET0 Ha 3eMITFO COJTHEYHOTO M3Ty4CHUS?
KaK M3 IPSMOTO MOTOKA, TaK M U3 PACCESTHHOTO aTMOC(epoil n3mydeHus
TOJIBKO M3 MPSAMOTO ITOTOKA

TOJIBKO M3 PACCESHHOTO aTMOC(epoii U3IydeHus

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

ComnpoTHBieHne HaberaroleMy IOTOKY BETpa XapaKTepU3yeTcs TapaMeTPOM, Ha3bIBAEMBIM ...
TEOMETPHUECKUM 3aII0JTHEHUEM

BETPOBBIM MOANIOPOM

COIIPOTUBJICHUEM BETPY

TE€OMETPUYECKMM COIIPOTUBIIEHUEM

[Ipu ogMHAKOBBIX JIONACTSIX Kakoe kKojeco BOY uMeer BaBoe Ooibiliee reoMEeTpUYECKOE 3aMI0THEHUE, YeM ABYXJIONAcTHOE?
YETHIPEXJIONACTHOE KOJIECO

TPEXJIONIACTHOE KOJIECO

MATHIOIOCTHOE KOJIECO

IIECTHIIONIOCTHOE KOJIECO

OCHOBHBIE pa3HOBUJHOCTH BETPOArperaToB JEIATCS Ha JIBE TPYIIIIbL:
KpBUIbYATHIE BETPOJABUTATENN C TOPU30HTAIBHOM OCBIO BPAILCHHs U
BETPOJIBUTATENIN C BEPTUKAIBHOM OCBIO BPALCHUS

KapyceJbHbIE U JIONaCTHbIE

JIOTIACTHBIE U OPTOrOHAIBHBIE

KapycelbHbIe 1 OPTOTOHAJIbHBIE

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

7 m/c

10 m/c

12 m/c

30 m/c

IIpu Kako# CKOPOCTH BETpa OCTUTAETCS HOMUHAIIbHASI MOIITHOCTh OPTOTOHAIFHOTO BETPOIBUTATENS?
5-10 m/c

10-15 m/c

14-16 m/c

15-20 m/c

12-14 m/c

B peanbHoit ycTaHOBKE OpTOroHanbHOro BOY MomHocThio 2000 kBT quiaMeTp KoJibIia, 0 KOTOPOMY IBHXKYTCST KPBLIbS, COCTABUT
OKOJIO ....

80 m

20 M

10 m

15Mm

[Moyyenue Onorasa OCyIIECTBIICTCS B PEAKTOPaX CIECIHAIEHON KOHCTPYKIHH, CKOJIBKO CYTOK TaM HaXOASATCS OBITOBBIC
OpraHUYecKue OTXOIbI?

5-7

25-30

10-15

1-5

20-27




Kaxkoe nporieHTHOE coziep)kaHne METaHa B [OJIy4aeMOM B peakTopax ouorase?
65-75
30-35
50-70
25-30
80-90

[Tosryaenue OGrorasa OCyLIECTBIISICTCSI B PEaKTOPax CIEUNaIbHON KOHCTPYKIUH, Tie OBITOBBIE OPraHNYECKUE OTXOIbI Pa3KIKaIOTCs
110 5-7 %-HO¥ KOHIIEHTPAINH, IPH HEOOXOIUMOCTH ITOIOTPEBAIOTCS M HAXOIATCS TaM ...CyTOK.

10-15

5-10

10-12

12-15

[Tosryaenue OGrorasa OCyLIECTBIISICTCSI B pEaKTOPax CIIELNaIbHON KOHCTPYKIUH, Tie OBITOBBIE OPraHNYECKUE OTXOAbI Pa3KIKaIOTCs
10 ... %-HO¥ KOHIICHTPAINH, ITPH HEOOXOJMMOCTH MOJIOTPEBAIOTCA 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 MakcHMaJjbHas TeMIlepaTypa B 0MOra3oBoM peakrope?
30-35
35-40
40 - 45
45 - 50

CKOJIBKO TIPOIIEHTOB OOIIET0 TOJOBOTO 3HEPTOMOTPEOICHIUS PacXoLyeTcsl Ha OTOIUICHNE, Topsidee BOLOCHAOKEHHE ’
KOHIWIIMOHUPOBAHUE BO3yXa?

20 -25%

30-35%

40 - 45%

Kakwue crmoco0sl HCI0JIb30BaHUS COJTHEYHOT'O H3JIYUYCHUA TPUMCHAIOTCS AJIsA OTOILICHUS?
TOJIBKO aKTUBHBIC

TOJIBKO ITaCCUBHBIC

AKTHUBHBIC U ITACCUBHBIC

Jlo xakux TeMmneparyp IpeoOpa3oBBIBAET COTHEYHOE H3ITYICHNE B TEIUIOTY IIOCKHH KOJJIEKTOP COTHETHOM SHEPTUH?
10 300 oC
J0 200 oC
J0 100 oC

Kaxko#i k03 UIMEHT TOTIOIIEHUS COTHEYHOTO M3ITyICHUS MMEET CII0 CEICKTUBHOTO MOKPBITUS B IUIOCKUX COJIHEYHBIX
KOJUIEKTOpax?

0,90 -0,92

0,94 - 0,96

0,97 - 0,99

Kakoe conneuHoe U3IydeHHE yIaBIUBacT INIOCKUH KOJUIEKTOP CONHEYHOH SHepruu?
TOJIBKO PacCestHHOE

HpsIMOE U PaCCEsTHHOE

TOJIBKO MPSIMOE

YeMy paBeH IUana3oH THIHNYHBIX 3HaYeHUN K03 QHUIMEHTa TEeIIONoTeph INIOCKOTO KOJUIEKTOPa COTHEYHOH SHepruu?
Kk = 1,2 - 10 Bt/(M2°K)
Kk =0,6 - 1,0 Br/(M2+K)
Kk =0,2 - 0,4 Br/(M2+K)

UYemy paBeH cpeaHuil ronoBoi sxciuryaTanroHHbii KIT/[ m1ockoro kojuiekropa CONHEYHOU sHeprun?
10-20%




30-50%
60-90%

Kakasi TpoH3BOIUTENIBHOCTD COJIHEYHOTO ONIPECHHUTENSI THIIA KTOPSIUUHN SIIUK»?
10-12 n/mM2 cytku

6-9 n1/mM2 cyTku

3-5 n/m2ecyTKn

Kak ocymiectBisieTcst AB)KEHUE TEIUIOHOCUTENS (BO3/1yXa) B MACCUBHBIX CHCTEMaX OTOTUICHUS?
3a C‘IéT BBIHy)KZ[CHHOFO JABUXCHUA

3a CYET €CTECTBEHHOM KOHBEKIIMH

3a CYET BBIHYK/IEHHOTO JIBUKEHHS U €CTECTBEHHOM KOHBEKLIUU

Jlo xaKxoii TeMIiepaTypbl MOXHO HarpeTb HeOOIBIIOH yIacTOK, 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 ocBemieHNN KaKUM CBETOM BO3HHKAET (POTONIEKTPHIESCKHH (KT B COTHETHOM IeMEHTe?
B BUIUMOM U OnrxHel nHGpakpacHoi obnacTax

B y/IbTparuoeToBoil 1 nanpHeil HHppakpacHOi 00macTsIx

B ynbTpadnonaeToBoi obmactn

Yemy paen KI1J] coBpeMeHHBIX MPOMBILIUICHHBIX (POTOIIpeoOpa3zoBaTeseii?

6—8%

10-12%

16 —18%

Kaxas mupuHa 3anpeiéHHol 30Hbl y apCceHU A rauius?
Eg=1,433B

Eg=12,435B

Eg=3,43 3B

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

B xaxoe BpEMs roga CKOPOCTb BETpa 00BIYHO BEIIIE?
B BECCCHHHEC MCCAILBI

B JICTHUC MCCALBI

B BUMHUEC MCCAIBI

OT 4ero 3aBUCHUT KMHETHYECKas SHEPTust BeTpa?
OT €ro Macchl U CKOPOCTH

OT €ro Macchbl

OT €r0 CKOPOCTH

Kaxoif MoxxeT OBITh CKOPOCTH IIOTOKA 32 BETPOKOJIECOM?
MOXeT OBITh TF000H

MOXeET OBITh paBHA HYITIO

HE MOJKET OBITh paBHa HYJIIO

Uemy paBeH KO (HUIIHEHT UCTIONB30BAHNS SHEPTHH BETPa IS JIyHIINX OBICTPOXOIHBIX BETpOABUTATENEH?

£=0,38
£=048
£=0,58

Kaxkwue BeTpoBUraTeny Moy4miv MpeuMyIIeCTBEHHOE pacpoCcTpaHeHue?
KapyceJbHBIE, Y KOTOPBIX OCh BETPOKOJIECca BEpTHKAIbHA

KpBUTbUATHIE, Y KOTOPBIX OCh BETPOKOJIECa TOPU30HTAIBHA

GapabaHHbIE, y KOTOPBIX OCh BETPOKOJIECA BEPTUKAIbHA




3aBUCHUT U MOIITHOCTB, pa3dBuBacMas BETPOKOJIECOM, OT €ro ,I[I/IaMeTpa?
HC 3aBUCHUT

HC BCCrja 3aBUCUT

3aBHUCHUT

CKOJIBKO 3JI€KTPOIHEPTHH IPOU3BOIAT THAPOdIeKTpocTaHnny Poccun?
13%
23%
33%

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

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

Kak moxBoxutcs Boma k paboueMy KoJjiecy B aKTUBHBIX THAPOTypOHHaxX?
yepe3 HallpaBIIOMINH anmnapaT

Yyepes coruia

YaCTHUYHO Yepe3 HANPaBIIIONINIA allliapaT, a YaCTUYHO — Yepe3 CoIa

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

HpH HEOOJBIINX HANOpax M OOJBIINX PACXOAaX BOABI B PEKe

B kakux rugpoTypOMHAX MOXKET BOSHUKHYTH KaBUTAIUs?
B PEAaKTHBHBIX

B aKTHBHBIX

B PEaTHBHBIX M aKTUBHBIX

Kaxkyto nosro notpedisieMoit sHepruu odecriednBaeTr brnomacca?
32%
22%
12%

Kakoe xommdaecTBo TBEPIABIX OBITOBEIX OTX0J0B 00pa3yeTcs exeroaHo B Poccrm?
40 MitH T
60 MaH T
80 MIH T

CKOJIBKO BOJIBI COJICPIKUTCS B BBICYIIICHHOW B TEUCHHE HECKOJIBKHX JIET IPEBECUHE?
oT 5 10 10% BoJbI B KIIETOYHOM CTPYKTYpe

oT 15 10 20% BOJIBI B KIIETOYHOU CTPYKTYpE

oT 25 10 30% BOABI B KIIETOUHOU CTPYKTYpe

Kaxkoro pa3mepa enarot peBecHbIE TPaHyIIbl VIS CKUTaHHUS B KOTJIax?
7-9 ¢M B JUIMHY U OKOJO 3 CM B JUaMETpe
4-6 cM B IIIMHY ¥ OKOJIO 2 CM B TUAMETpe
1-3 cM B JyiMHY 1 0KOJI0 1 CM B Tuamerpe

CKOJIBKO TOHH APEBECHHBI TpeOyeTcs AT MPOU3BOACTBA | T ApeBecHOro yris?
4-10T

23T

1,5-2T

Kaxkux 3Hagennii nocruraer KI1/l nuponnsa B Tydmnx ycTaHOBKax?
40-50%
60-70%
80-90%

CKONBKO JINTPOB 3TUJIOBOIO CIIUPTA NOIY4ar0T METOIOM I'MIPOJIN3a U3 OJHOU TOHHBI IPEBECHOIO ChIPbs?
75 nutpoB




175 nutpoB
275 nmuTpoB

IIpu Kako# KOHIIEHTPAIIUK STHIIOBOTO CITUPTA MOTUOAIOT APONKIKH?
Beire10%
BeIIe 15%
BeImie 20%

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

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

YeMy paBeH CpeHHI MOTOK Fe0TEPMAIIBHOTO TEIlIa Yepe3 3eMHYIO0 IOBEPXHOCTH?
0,06 Br/m2

0,6 Br/m2

6 Bt/m2

Kakoit momkHa OBITh TeMITEpaTypa BOJBI JIJISI OTOIUICHUS M TOPSYETO BOIOCHAOKEHHS?
He Hmke 500C
He Himxe 600C
He Hmke 700C

Kaxyro 105110 KOTeIbHO-MIEYHOTO TOIIMBA NOTPEOIISIOT OTONMHUTENbHBIE KOTENbHbIE?
0oJiee IOJIOBHHBI BCETO KOTEIBHO-TIEYHOTO TOIUIHBA

MEHEE MTOJIOBUHBI BCETO KOTEbHO-TIEYHOTO TOTUINBA

0osee TPEX YETBEPTEH BCETO KOTEMBHO-TIETHOTO TOTUINBA

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

notpednset B 1,5-2 pa3za MeHbIe, yeM noJaéT

noTpebsieT B 3-5 pa3 MeHbIIIe, 4eM MoJagT

noTpedIsieT B 6-7 pa3 MEHBIIIE, 4eM MOJTAET

Kaxue paboune Tena (XaagareHTsl) HanboJee pacupoCTpaHeHbl B TEIUIOBBIX Hacocax?
aMMHaK
(peoHBI
IpornaH

Kaxkas Temmeparypa rpyHTa IIOCTOSIHHO AEPXKHUTCS Ha ITyOuHe Oojee 15 meTpo?
8-10 0C

12-14 0C

16-18 0C

UYemy paser KI1J] npebpa3oBaHus SHEPrUU NPUIUBHOTO TEUCHUS B HIEKTPUIECKYIO SJHEPTUIO?
80%
60%
40%

Bo ckonbpKo pa3 yaenpHas INIOTHOCTE SHEPTHU MOPCKHX BOJIH OOJIBIIE SHEPTHH BeTpa?
B 5 pa3

B 10 pa3

B 15 pa3

Kaxk nBmxkercs kakaas 4acTHIA )XUIKOCTH B BOJIHE?
10 CUHYCOUIe

IO 3JUTUTICY

10 OKPYXHOCTH

OT 4ero 3aBUCHUT MOIIHOCTb, IEPEHOCHMAst BOTHAMH?

IPSIMO NPONOPLUHUOHAIBHA KBAaIPATy aMILIUTYIbl U IEPUOLY
00paTHO MPOTIOPIMOHATBHA KBAZPaTy aMIUTUTYBI U TIEPHOLY
00paTHO MPONOPILHOHAIBHA AMILTUTY/IE U IEPHOIY




ITpu xaKkoii yaeabHO# MOIIHOCTH BOJH MOTYT 3 (eKTHBHO pab0oTaTh BOJHOBBIC CTAHIIUHN?
okoJiio 60 kBt/m

okoi0 80 kB1r/m

okoJio 100 kBt/m

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

3a C4ET TYpOYJIEHTHOTO MepeMELINBAHUS

3a CU€T TETUIONMPOBOIHOCTH M TYpOYJICHTHOTO NIepEeMENTHBAHHS

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

Kakas tremmnieparypa BozbI o0 Jb10M B ApKTHKE?
+6 -+70C
+4 -4+50C
+2-4+30C

Uemy paBeH MakcuManbHbIi Teoperndeckuit KI1J] okeaHCcKoi TepManbHON 3IEKTPOCTaHIUH, paboTaromel 0 3aMKHYTOMY ITUKITY?
2-4%

5-9%

10-14%

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

Kaxoii crioco0 morydeHust BOgopoa camMblii pacrpoCcTpaHEHHbIH?
XHUMHYECKHE PEaKIHU

ANIEKTPOIIA3

TEPMHYECKOE Pa3JIOKCHHE BOBI

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

3a CYET MPUMEHEHH ra30reHeEpaToOpOB

3a CU€T IPUMEHEHHU I'a30aHaIU3aTOPOB

Jlo xaKoii TeMIiepaTyphl HarpeBarT OHOMAacCy IIPH TEPMOXHMHYECKOM METO/Ie OTydeHHs Bogopoaa’?
Jo 150-400 0C
Jo 500-800 0C
1o 850-900 0C

IIpu kakoil Temmneparype BOIOPOJ MOXKET OBITh CXKIKEH?
mipu 40 K
npu 30 K
npu 20 K

[Monnanmaer v mMoJT OrpaHUYCHUST BTOPOTO 3aKOHA TEPMOMHAMUKY 3P (HEKTHBHOCTD TOILTMBHBIX 3JIEMEHTOB?
BCETJIa MoAmnagacT

MHOTI/A MOAIaIaeT

HE IoJirnajgact

Kakue BemecTBa HCTIONB3YIOT B CBOEH pabOTe TOIIUBHBIC HIIEMEHTHI?
BOJIOPOJ U KUCIIOPOJ

IIPOIAaH U KUCIOPOL

STHIIEH U KUCIOPOJ,

M3 kakoro BHEUIHETO UCTOYHHUKA TOIIUBA BBIJCISIOT BOJOPOX IPpH MCIIOJIBb30BAHUH TOIIJIMBHBIX 3JICMCHTOB Ha TpchnopTe?
M3 dTaHOoJIa

H3 MCTAaHOJIa

M3 caxXapo3bl

Kakne BemecTBa ABIAIOTCS IPOIYKTaMH PaOOTHI TOIIMBHOTO 3JIeMeHTa?
TEIJIO U YITIEKUCIIbIH ra3




TOJIBKO TCILIO
TCIJIO U BOAA

Kakoe HampsikeHHe BO3HUKACT Ha OTJCTBHOM TOIUTUBHOM dJIEMEHTE?
He npesbimaer 1,1 BonbTa
He npeBbimaet 2,1 BosibTa
He npesblaer 3,1 BosbTa

YTo BBICTYNAET B POJIM MCTOYHUKA BOJOPOIA B TEIIE YETOBEKA M KUBOTHBIX?
BOZIA

BO3/IyX

Iuma

UYemy paser KI1J] TOIIMBHBIX 3JIEMEHTOB C HOHOOOMEHHON MeMOpaHOii?
20-30%
40-50%
60-70%

Kakyro paGouyio TemrepaTypy UIMEIOT TOIUIMBHBIE 3JIEMEHTHI ¢ TBEPABIM anekTposiutoM (SOFC)?
ot 800 1o 1000 0C

ot 600 mo 700 0C

ot 400 1o 500 0C

5.4. MeToauka olleHKH OCBOEHUs TUCUMILUINHBI (MoayJs, npakTuku. HAP)

Kputepuu ouieHuBaHus OTBETA HA DK3aMEHE

O1eHKa «OTIMYHOY» BBICTABIISAETCS, KOTAa 00y4JaroUUiics AEMOHCTPUPYET CUCTEMHBIE TEOPETHUECKUE 3HAHUS, BIAIEET
TEPMHHOJIOTHEH, IeflaeT apryMEHTHPOBAHHBIE BEIBOBI H 0000IICHIS, IPHBOUT IPUMEPEI, TIOKa3bIBacT CBOOOTHOE BIIaeHHE
MOHOJIOTHYECKOH PEedbi0 M CHOCOOHOCTH OBICTPO PEarupoBaTh Ha YTOYHSIOIINE BOIIPOCHL.

O1eHKa «XOPOILO» BBICTABISAETCS, KOrqa 00y4aromuics JeMOHCTPUPYET IIPOYHbIE TEOPETHUECKUE 3HAHNUS, BIageeT
TEPMUHOJIOTUEH, AeNIaeT apryMEHTHPOBAHHbBIE BHIBOIBI M 0000IIEHNS, TPUBOAUT IPUMEPBI, HO IIPH 3TOM JIENIAET HECYIIECTBEHHBIC
OIIMOKH, KOTOPBIE OBICTPO UCIIPABIISIET CAMOCTOSTEIBEHO MIIH IIPH He3HAYUTEIFHOM KOPPEKIIUH ITPEIoAaBaTeNIeM.

OreHKa «yJIOBIETBOPUTEIBHOY» BBICTABISIETCS, KOTIa 00yJaroIUiics HerTyOOKie TeOpeTUIeCcKre 3HaHUs, IPOSIBIIAET cIabo
copMHpPOBaHHBIC HABBIKM aHAJIN3A SIBJICHUHI U IIPOLIECCOB, HEAOCTATOYHOE YMEHHE JIeIaTh apI'yMEHTUPOBaHHbIC BHIBOJIBI U
TPUBOINTE IPUMEPHI, TOKA3BIBAECT HE TOCTATOYHO CBOOOIHOE BIIaJICHNE TEPMUHOIOTHEH, TOTHIHOCTHIO U ITOCIEI0BATEIEHOCTRIO
U3JI0KEHNS, JENaeT OIUIHOKH, KOTOPBIE MOXKET UCTIPABUTH TOJIBKO IIPH KOPPEKIUH MPEIOAaBaTENIEM.

O1eHKa «HEYOBIETBOPUTEIBHOY» BBICTABIICTCS, KOT/Ia 00yJaromuiicsa AeMOHCTpUPYeT HE3HAaHHE TEOPETUUECKUX OCHOB MpeaMeTa,
HE yMeeT Je1aTh apryMEHTHPOBAaHHBIE BBIBO/IbI M IPUBOAUTE IIPUMEPBI, HE BJIAJICET TEPMUHOJIOIHUEH, IPOSBIIIET OTCYTCTBUE
JIOTHYHOCTH U TTOCTIE0BATENEHOCTHIO U3IIOKEHNS, AENAeT OIINOKH, KOTOPhIe He MOJKET UCIIPAaBUTh JaKe IPH KOPPEKIINH
IIPENOoJaBaTEICM.

ITpoxoxieHHE KOHTPOJIEHOTO MEPONPHUATHS 110 CAa4e 3K3aMEHa CYMTAETCS BBIIOJIHEHHBIM YCIICIIHO, €CIIM IIPU €0 OLIEHUBAHUU
MOJIy4€Ha OLIEHKA HE HIKE «YIOBJIETBOPUTEIBHOY.

6. YHEBHO-METOAUWYECKOE U HTHO®OPMAIIMOHHOE OBECIIEYEHHUE

6.1. Pexomenayemas iureparypa

6.1.1. OcHoBHas JIMTepaTypa

ABTOpBI, COCTaBUTEIHN 3arnaBue Bubanoreka W3parenscTBoO, TO1, 3I11. aapec
JI1.1 | C.B.KapraBues, Herpanuunonusie u Marnuroropck: 'OV BIIO «MI'TV»,
E.I.Hemmnopenko B0300HOBIISIEMbIe UCTOYHUKU 2008,
SHEPTUH: yIeOHOE MOCoOHe
JI1.2 | AlIl.backakos, Herpanuuuonnsie u Mockea: UJI "BACTET", 2013,
B.A.MyHn B0O300HOBIISIEMbIE UCTOYHUKU
SHEPTuu: y4eOHUK
JI1.3 |B.IL I'openos, C.B. O6was sHepreruka. Ku. 1. Mocksa, bepaun: upekr-Menua, 2016,
T'openos, B.C. ANbTEpHATUBHBIC HCTOYHUKH http://biblioclub.ru/index.php?
Topenos u ap. , Mo SHEPTHH: YIeOHHK page=book&id=447693

pexn. B.IL. I'openosa,
E.B. lBaHoBO#

JI1.4 |M.IO. Cubukun, I0.1. |HerpaautmoHHsle u Mockga ;bepnun : {upexr-Menua, 2014,
Cubukux B0O300HOBISIEMbIE UCTOYHUKU http://biblioclub.ru/index.php?
JHEprud : yueOHoe nocobue page=book&id=257750
JI1.5 | Enucrparos B.B. Ucnons3oBanue Cankr-IletepOypr : MI3naTenbcTBO
BO300HOBIISIEMO SHEPTHH : INonutexuuueckoro ynusepcurera, 2010,
yueOHOe ocobue http://biblioclub.ru/index.php?

page=book&id=362973




ABTOpBI, COCTAaBUTENH

3arnaBue

Bubaunoreka M3parenscTBoO, rOf, 3I1. aapec

J1.6 |T.A. ®unumnnosa, T'upposnepreruka : yaebHoe Hosocubupck : HI'TY, 2013,
M.III. MucpuxaHoB, mocooue http://biblioclub.ru/index.php?
10.M. Cunopxkun, AT, page=book&id=436213
Pycuna
JI1.7 | B.B. JIykyrun, 1.0. CucTeMbl JIEKTPOCHA0XKEHHS C Tomck : M3natenscTBo ToMckoro
Mypagnes, U.A. BETPOBBIMHU 1 COJTHEUHBIMU MOJINTEXHUYECKOTO YHUBepcuTera, 2015,
ITnoTHUKOB ANEKTPOCTAHIIUSIMY : yaeOHOe http://biblioclub.ru/index.php?
nocobue page=book&id=442097
JI1.8 |B.B. Enucrparos, ConHevHbIe SHEPrOyCTaHOBKH. Cankr-IlerepOypr : M3paTenscTBO
B.A. I'pmnuxec, E.C. O1eHKa NOoCTYIIICHUS [Tonurexaunueckoro yausepcurera, 2009,
ApoHOBa COJTHEYHOTO M3ITyICHUS : http://biblioclub.ru/index.php?
yueOHOe ocobOue page=book&id=442097
6.1.2. lono/THUTeILHAS JINTepaTypa
ABTOPEBI, COCTaBUTEIH 3arnaBue bubnnoreka W3naTenscTBO, TOM, 371. aapec
JI2.1 | Bbparkosckuii E.B. Herpanuuuonnsie u Hosotpounk: HO HUTY MUCuC, 2015,
B0O300HOBIISIEMbIE UCTOYHUKU http://elibrary.misis.ru; www.nf.misis.ru
SHEpruu : yuebHoe nocobue
JI2.2 |Bbymyes B.B. Onepreruka - 2050 Mocksa: Dueprus, 2007,
http://biblioclub.ru/index.php?
page=book&id=58367
JI2.3 | pen. ILII. be3pykux CripaBO4HUK PECypCcOB Mocksa : DHeprus, 2007,
BO300HOBIISIEMBIX HCTOUHUKOB http://biblioclub.ru/index.php?
sHepruu Poccuu: cripaBoO4YHUK - page=book&id=58342
KaTajor
JI2.4 |I'.B. Hukurenko, E.B. | ABToHOMHOE Craspomnois :Arpyc, 2015,
Konomzes, I1.B. ANEKTPOCHAOKEHHE http://biblioclub.ru/index.php?
Konomues noTpeduTenei ¢ page=book&id=438729
HCIIOJTE30BaHUEM SHEPTHH
BeTpa : MOHOTpaust
JI2.5 | be3pykux ILIL Berposnepreruka: cnpaBouHoe Mocksa : Oueprus, 2010,
U METoJIM4ecKoe nocodue http://biblioclub.ru/index.php?
page=book&id=58344
6.3 Ilepeuensb MPOrpaMMHOTO odecedeHust
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 | Bpaysep Google Chrome
1.6 |Zoom
I1.7 | Bpaysep Yandex
I1.8 | WinDjView 2.0.2
1.9 |Skype
I1.10 |Adobe Reader
.11 |MATLAB & Simulink
6.4. IlepeueHb HHGOPMATMOHHBIX CHIPABOYHBIX CHCTEM U NMPO(decCHOHATBHBIX 023 TaHHBIX
N.1 |https://energybase.ru/ - kaTanor 3MeKTPOCTAHIMI (ATOMHBIX, THAPABIMYECKIX, TCIUIOBBIX H Ap.) U MOACTAHIUA MHpa
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
Ayn. | Haznauenue OcHareHue
139 VYuebnas mabopartopus (xommbioTepHBIH | Kommekr  yueGHOIT mMebenmnm Ha 24 wMmecra s

KJIAcC)
JUTUIOMHOTO

Kabuner KypCOBOTO

HPOCKTHPOBaHHUS,
CaMOCTOSTEIFHOH paboTH 00yJaromuxcs

oOywaronuxcsi, 12 cTalMOHApHBIX KOMIIBIOTEPOB  JJIst
oOywatomuxcs, |  CTalMOHApHBIH  KOMIIBIOTED IS
npernoiaBatenst (BCe C BBIXOJIOM B HHTEPHET), MPOEKTOD,
9KpaH HACTeHHBI, KOMMYTaTop, JOCKa ayJuTOpHas
MenoBasi, BeO kamepa Logitech, kononku, goctyn k IMOC
Vumeepcurera MUCHUC 4yepes JnuuHBI KaOWHET Ha
mratpopme LMS Canvas u Moodle, nureH3nOHHbBIE

nporpammbl MS Office, MS Teams, antusupyc Dr.Web.




8. METOAUYECKHE YKA3AHUSA JJIAA OBYYAIOIIUXCA

B npomecce n3ydeHns AUCIUILTHHEI BRIACISIOT [BA BUIA CAMOCTOSTENBHON pabOTHL: ayTUTOpHAs ¥ BHEAyAUTOPHAS. AyTUTOpHAS
caMocTosITeNbHas paboTa Mo JUCHUIIMHE BBIMOTHACTCS Ha YUEOHBIX 3aHATHAX MOJ] PyKOBOJCTBOM IpemnoaBatens. BHeaynuTopHas
CaMOCTOsITeNIbHAs padoTa - IIaHupyeMas ydeOHast paboTa 00yJaromuMcsl, BBIOJIHACMast BO BHEAYAUTOPHOE BPEMSI 10 3aJaHHIO U
HPH METOANYECKOM PYKOBOJCTBE MPETIOAABATENs, HO Oe3 ero HEMOCpeACTBEHHOTro ydacTus. CaMocTosTeNnbHAs paboTa, He
IpeIyCMOTPEHHas IPOrpaMMON yueOHOM JUCIUIIINHBI, PACKPHIBAIOIIEH M KOHKPETU3UPYIOLIEH ee coJiepikaHue, OCYIIeCTBIIeTCS
00y4aIOIMMCSI THUIIMATUBHO, C LIEJIBI0 Pean3alii COOCTBEHHBIX YUeOHBIX M Hay4HBIX HHTepecoB. s Gonee a3 dpekTruBHOTO
BBITIOJTHEHHS CAMOCTOSATEIBHON pabOThHI IO AUCIUIUIMHE NTPENOAaBaTeIbh PEKOMEHYEeT HCTOYHUKH IS Pa0OTHI, XapaKTepH3yeT
HanOoJee ParoHATbHYI0 METOANKY CAMOCTOSITENBbHON pabOThL, IEMOHCTPUPYET PaHee BEINOJIHEHHbBIE 00yJaromuMucs paboTsl 1
T.1.. Bupl 3a1anuil U1 BHEayJUTOPHOM CaMOCTOATENbHOM paboThl, X COAep )KaHUE U XapaKTep MOTYT UMETh BapUaTHUBHBIA U

I bepeHIPOBaHHbINA XapaKTep, YIUTHIBATh HHANBHIYaIbHbIE 0COOCHHOCTH oOydatomerocst. CamocTosTenbHas paboTa MOXeT
OCYIIECTBIATHCS MHINBUAYATBHO WU IPYIIIAMH CTYACHTOB online ¥ Ha 3aHATHAX B 3aBUCHMOCTH OT IIeNH, 00beMa, KOHKPETHOH
TEMaTHKH CAMOCTOATENBHOM PabOTHI, ypOBHS CI0KHOCTH. KOHTPOIIb pe3yapTaTOB BHEAYJUTOPHOI CaMOCTOSITENBbHOM paboThI
OCYILECTBIISCTCS B TIPEAEIax BPEMEHH, OTBEJCHHOTO Ha 00s3aTeNbHbIC yUeOHbIC 3aHATHS 110 JUCUUILIMHE Ha TPAKTHYECKHUX,
a00paTOPHBIX 3aHATHSIX.




