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ITpoTtoxon ot 12.03.2025 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 | 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 |HayuHo-nccnenoBarensckas paboTa

2.2.2  |IloaroToBKa K MPOIEAYPE 3aLIUTHI U 3aIUTa BBITYCKHOM KBaTH()PHUKAITUOHHOW PabOTHI

2.2.3 |IIpenaumniaomHas paKkTHKa

2.2.4 | TexHOMOTHYECKHE SHEPTOHOCUTENHN MPEATPHUATHHA

2.2.5 | DnekrpocHabkeHHe U 000pyIOBAaHUE TPOMBIIIJICHHBIX TPEITPUSITHIA

2.2.6 | DHeproaymuT Ha MPOMBIIUICHHBIX MPEATPUATUIX

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: CnocoGen NpuMeHSAITH COOTBETCTBYIOIIMIi (PU3HKO-MaTeMaTHUECKUIi annapaT, MeTO/AbI AaHAIH3A H
MO/IeJIHPOBAHNS, TEOPETHYECKOT0 M IKCIIEPHMEHTAJbHOIO HCCIe0BAHNS, 3HAHUS YHAAMEHTATBHBIX HAYK NPH PelIeHuH
npogecCHOHANBHBIX 3aa4

3HaTh:

OIIK-2-31 0CHOBHBIC HCTOYHHKH HAYIHO-TEXHUUECKON HH(DOPMAIHH TT0 MaTepraiaM B 00JTaCTH HETPAIUIIMOHHBIX U
BO300HOBIISIEMBIX HCTOYHUKOB SHEPTUH




OIIK-2-32 ocHOBHBIE TPOTPAMMbI MOJIETHPOBAHUS TEXHOIOTHUECKUX MPOLECCOB B 0OIACTH HETPATUIIMOHHBIX BO30OHOBIIIEMBIX
HCTOYHUKOB SHEPTHU

OIIK-2-33 MCTOJbI aHaJIM3a U MOJCIIMPOBAHNA OCHOBHBIX HETPAAUIIUOHHBIX HCTOYHHUKOB SHCKTpPI‘IeCKOﬁ OHCPIUU

ITIK-1: Cnioco0eH NpoeKTUPOBATH U KOHCTPYHMPOBATH KOTe/IbHbIE, IECHTPAJIbHbIE TeIUIOBbIe H MaJlble TeNIOLEHTPAJIH, a
TaKiKe TeIJIOBbIE CETH € HCNO0/Ib30BAHHEM HU(POBBIX TEXHOJIOTHH

Ymerb:

ITK-1-VY3 moms30BaThCS IpOrpaMMaMi MaTEMaTHYECKOTO pacyeTa OCHOBHOTO 00OPYIOBaHMS HETPaIUIIMOHHON SHEPTETHKH

IIK-2: Cnioco0eH NpoBOANTL HAYYHbIE HCCICJOBAHUS B 00JIACTH TEIJIOIHEPTeTHKH H TeILUIOTeXHUKHU

YMmerb:

ITK-2-Y2 u3y4ath Ha OCHOBE PE3y/IbTATOB FKCIICPHMEHTA BO30OHOBIISIEMbIC HCTOYHUKH SHEPTUU

ITK-2-Y3 ucnonp3o0BaTh pe3yabTaThl 3aMEPOB U SKCIIEPUMEHTOB IIPH aHAJIN3€ IPUMEHEHUS ONIPENCICHHBIX HICTOUHUKOB B
SHEpreTHKe paiioHa

[IK-2-¥'1 u3yuaTs Ha OCHOBE IKCIIEPUMEHTANIBHOTO HCCIEJOBAHNS YCTAHOBKH HETPAAUIIOHHON SHEPTeTUKU

IIK-1: Cnoco6en NMPOCKTUPOBATH H KOHCTPYUPOBATH KOTECJIbHbIC, HECHTPAJBbHBIC TCIJIOBbIC U MaJIbI€ TCIJIONECHTPAJIH, a
TAKXKE TENJI0OBbIC CETH ¢ HCITOJIb30BAHUEM Hl/l(l)pOBLIX TeXHOJOTHH

YMmerb:

ITK-1-Y2 aHanu3upoBaTh pabOTy OTACIBHBIX y3JI0B MEKTPOCTAHIMNA 00JIACTH HETPaJULIUOHHOIN SHEPTUU

OIIK-2: CriocodeH NpUMEHSITh COOTBETCTBYIOIINI PU3NKO-MATEMaTHYECKHii annmapaT, MeTOAbI AaHAJIN3A U
MOJC/JITUPOBAHNS, TEOPETUYECKOTO U IKCIIEPUMEHTAJTBHOI0 MCCJIC10BAHUA, SHAHUSA q)yH}ZlaMeHTaJ]beIX HaYK IIPpA pelIeHuH
npogeccHOHATbHBIX 3a1a4

YMmerb:

OIIK-2-Y3 npuHUMAaTh pemeHns Npyu 000CHOBAHUH TEXHOJIOTHYECKIX CXEM YCTAaHOBOK B HETPAJUIIMOHHO SHEPreTHKE

OIIK-2-Y1 oneHrBaTh MOTEHIIMAT BO3MOXKHOM IreHepaliiy SHEPIUH Ha HETPAJAULMOHHBIX HCTOYHHUKAX

OIIK-2-Y2 cocraBiarh OHCPTCTHYCCKUC OaJTaHCHI TEIJIOTEXHOJOTHYECKHAX CXEM H UX DJIEMEHTOB Ha 0ase HCTPAAUIIHUOHHBIX
HCTOYHHUKOB

ITIK-1: Cnioco0eH NpoeKTUPOBATh H KOHCTPYMPOBATH KOTE/IbHbIE, ICHTPAJIbHbIC TEIUIOBbIC H MaJIble TEIIOLEHTPAJIH, a
TaKiKe TeIlJIOBbIE CEeTH ¢ UCNO0/Ib30BAHHEM HU(POBBIX TEXHOJIOTHH

YMmerb:

[IK-1-Y'1 BEINONHATH MPOCTEHIIHE IPOESKTHBIE PAOOTHI IT0 HETPAIUIIMOHHEIM HCTOYHUKAM YHEPTUI

IK-2: Cnocoben MNPOBOJAUTH HAYYHBIEC HCC/ICIOBAHUA B obJacTu TEMJIOOHEPIreTUKU U TEMJIOTEXHUKH

Baagers:

ITK-2-B1 ncnons3oBaHieM CpeACTB HHPOPMAIIMOHHOTO-H3MEPUTEIFHON TEXHUKH B AIEKTPOTEXHUIECCKHX YCTPOHUCTBAX

[1K-2-B2 0CHOBHBIM H3MEPUTEIBHBIM 000PYIOBAHUEM JUTS IIPOBEICHNUS 3aMEPOB M HKCIICPIMEHTOB B 00JIaCTH HETPaJHIHOHHOM
SHEPreTHKU

[IK-2-B3 MaTeMaTH4eCKHMMH MPOTpaMMaMH JJisi 00paOOTKH Pe3yIbTaTOB SKCIICPUMEHTOB B 00JIACTH HETPATUIIMOHHON SHEPTeTHKH

IIK-1: Cioco6eH mMpoeKTHPOBATH H KOHCTPYHPOBATH KOTEJIbHBIE, IEeHTPAJIbHBIE TEIJIOBbIE H MaJble TeJIONEeHTPaIH, a
TaKiKe TeNJIOBbIE CETH € HCMOIb30BAHNEM HU(POBBIX TEXHOJIOTHI

Baagers:

[IK-1-B3 MeTomaMu MaTeMaTHIeCKOTo pacyeTra U MOACIIUPOBAHNA OCHOBHBIX Y3JIOB Ha CTAHIUAX BO300HOBIIIEMBIX peECypCcoB

IIK-1-B2 meromamu 000CHOBaHUS 3KOJIOTHIECKUX MPEUMYIIECTB HCIIOb30BaHHS HETPATUIIMOHHBIX HCTOYHUKOB Ha
MNPEANPHUITUAX SHEPTETUKU U B IPOMBIIIICHHOCTH

TIK-1-B1 MeTomamMu OlIEHKH MOTEHITHATA U CE0ECTOMMOCTH HETPAAUIIHOHHONW U BO30OHOBIIAEMOM SHEPTUH

OIIK-2: CriocodeH NpUMEHSITh COOTBETCTBYIOIINI PU3NKO-MATEMaTHYECKHii anmapaT, MeTOAbI AaHAJIN3A U
MOJCJIUPOBAHNSA, TEOPETUYECCKOTO U IKCIIEPUMEHTAJTBbHOI0 MCCJI€10BAHUA, SHAHUSA q)yH]IaMeHTaJ]I)Hl)IX HAaYK IIPA pelIeHUH
npogeccCHOHATBHBIX 32124

Baanernb:

OIIK-2-B1 meTonaMu oIieHKH MOTEHITNATA, CEOECTOMMOCTH SHEPTHH, 000CHOBAHMS SKOJOTHIECKUX MPEHMYIIECTB HCIOIb30BaHUS
HETPaJULUOHHBIX HCTOYHUKOB HA IIPEANIPUATUAX U B SHEPTETUKE

OIIK-2-B2 cpeacrBamu HHGOPMALKOHHO-U3MEPUTENHEHON TEXHUKH MTPU OLIEHUBAHUU UCTOYHHKOB JIbTEPHATUBHOM SHEPTUH




OIIK-2-B3 nporpaMmaMu MOJETHPOBaHHS HETPAAUIIMOHHBIX HCTOUHUKOB MIEKTPOIHEPTUH

4. CTPYKTYPA U COAEP)KAHUE

Kon Haumenopanue pasnenos u | Cemectrp | Yacos | @opmupyemsblie | Jureparypa | Ilpumedanue KM Boinoan
3aHATHS TeM /BUA 3aHATHSA/ / Kype HHIMKATOPBI H 1. sieMble
KOMITeTeHI i pecypcsl padoTsI

Pa3gen 1. BBenenue B
HeTPAAMIUOHHYIO
IHEPTreTHKY

1.1 MecTo anbTepHaTUBHOU 4 2 OIIK-2-31 JI1.1JI1.3
SHEPreTUKU B OIIK-2-Y1 JI1.4 JI1.5
YIIOBJIETBOPEHUHU OIIK-2-B1 IIK- JI1.6J12.2
SHEPIreTUYECKNX 1-31 [IK-1-VY1 2.4
noTpeOHOCTEH YeToBeKa. [IK-1-B1 TIK-2 212233
Herpanuuuonnsie -31 [IK-2-V1
SHEPreTUYECKUE IIK-2-B1
ycTaHOBKH. /JIex/

1.2 [MoTpebenue TOMIMBHO- 4 20 OIIK-2-31 JIT.1JI1.3 KM1
SHEPreTUYECKUX PECYPCOB B OIIK-2-V1 JI1.4 JI1.5
Mupe. DKOJOIHYECKUE OIIK-2-B1 IIK- JI1.6J12.2
aCIIEKTHI NCIIOIb30BAHMSL. 1-31 [1K-1-VY1 2.4
Croco0sI mpeoOpazoBaHuUs IK-1-B1 IIK-2 213233
aJbTePHATUBHBIX -31 T1IK-2-V1
HACTOYHHKOB DHEPITUH B IIK-2-B1
MEXaHHUYECKYIO, TETJIOBYIO U
ANEKTPUIECKYIO
srepruto. /Cp/
Pazgen 2.
I'uaposnepreruka

2.1 N3yuenune cxem 4 2 OIIK-2-31 JIL.1J11.3 KMI1
TUAPOTYPOUHHBIX YCTAaHOBOK. OIIK-2-V1 JI1.4 JI1.5
[ToTenuman manoit OIIK-2-B1 IIK- J1.6
THIPOIHEPTETUKH, METOIBI 1-31 TIK-1-V1 JI1.7J12.2
ero pacuera. TexHuueckue u [IK-1-B1 TIK-2 2.4
SKOHOMMYECKHE -31 [IK-2-V1
ruaposHepropecypcest. /Tlp/ IIK-2-B1

2.2 I'unposnepropecypcsl. 4 16 OIIK-2-31 JI1.1 J11.3 KM1
OCHOBHBIE COOPYKEHUS OIIK-2-Y1 JI1.4 J11.5
I'SC. PerynupoBanue OIIK-2-B1 IIK- J1.6
pEYHOrO CTOKA. 1-31 [IK-1-Y1 JI1.7J12.2
Bopoxpanunmma ['2C. [IK-1-B1 [IK-2 2.4
OCHOBHBIC TIOHATHUS -31 [IK-2-V1 21
THIPOJIOTHH. MOIIHOCTH U TIK-2-B1

SHEPTHsI BOJAHOTO MOTOKA.
OO011e NOHATHS O
THAPOTYPOMHAX, UX BHIAX U
napamerpax.CoctaB u
KOMITOHOBKA OCHOBHBIX
coopyxenuit I'9C.
PycioBble, MPUILTOTHHHBIC U
nepuanroHHbie ['DC.
DHeprust MOPCKUX IPHITHBOB
U IPYTUe BUJIBI SHEPTCTHUKH.
BonHoBast sHepreTuka.
BoJTHOBBIE 3IIEKTPOCTAHIINH,
UX SHEPTeTUYCCKHE
XapaKTePHCTHUKH,
0COOEHHOCTH

pexumMoB paboTsl. /Cp/

Pa3gen 3. Berposnepreruka




3.1 BerposHepreruueckue 2 OIIK-2-31 JI1.1J11.3 KM1
ycTaHOBKU. Twribt OIIK-2-V1 JI1.4 JI1.5
BETPOIHEPTETHYECKUX OIIK-2-B1 IIK- J1.6
YCTaHOBOK. 1-31 [IK-1-V1 JI1.8J12.2
Berpoanexrpocranumu. /Jlex/ [K-1-B1 [IK-2 | JI2.4J12.5
-31 [IK-2-V1 J12.6
IK-2-B1
32 Pacuer uneanpHoro u 2 OIIK-2-31 JI1.1 JI1.3 KM1
PEaIbHOTO BETPOBOTO OIIK-2-Y1 JI1.4 JI1.5
kouteca. /TIp/ OIIK-2-B1 IIK- J1.6
1-31 [IK-1-¥1 JI1.8J12.2
IK-1-B1 [IK-2 | JI2.4 JI2.5
-31 IIK-2-V1 J12.6
TK-2-B1 313233
33 MopennpoBanue 4 OIIK-2-31 JIT.1JI1.3 KM1
BETPOYCTaHOBKH B OIIK-2-V1 JI1.4 JI1.5
nporpamme MATLAB. /J1a6/ OIIK-2-B1 IIK- J1.6
1-31 IIK-1-V1 JI1.8J12.2
IK-1-B1 [IK-2 | JI2.4J12.5
-31 TIK-2-V1 J2.6
[IK-2-B1
34 Teopus nneanbHOTO 12 OIIK-2-31 JI1.1 JI1.3 KM1
KpBLIBYATOI0 BETPOKOJIECA. OIIK-2-V1 JI1.4 JI1.5
OOTexaHue mI0CKOH OIIK-2-B1 IIK- J1.6
MMOBEPXHOCTH, 1-31 [IK-1-V1 JI1.8J12.2
NEepHIEHIUKYISIPHOI [IK-1-B1 TIK-2 J12.4 J12.5
HAIIPABIICHUIO BETPA. -31 IIK-2-V1 J2.6
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 J11.3 KM1 P1
Connua. THUIBI KOIJIEKTOPOB; OIIK-2-V1 JI1.4 JI1.5
MIPUHIIMITBI UX JICHCTBUS U OIIK-2-B1 IIK- JI1.6 JI1.8
METOJBI pac4eTOB. 1-31 IIK-1-V1 JI1.9J12.2
CeleKTHBHBIC TOKPHITHS. MK-1-B1 [IK-2 | JI2.3J12.4
AKKyMyJIHpOBaHHUE TeIIa. -31 [IK-2-VY1 213253
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 J11.3 KM1 Pl
koekropa. /IIp/ OIIK-2-V1 JI1.4 JI1.5
OIIK-2-B1 IIK- | JI1.6 JI1.8
1-31 IIK-1-V1 JI1.9J12.2
[K-1-B1 TIK-2 2.4
-31 TIK-2-V1 213233

I1K-2-B1




43 Kocmuueckue COC. 24 OIIK-2-31 JIL.1J11.3 KMI1 P1
IMapoTypounnsie COC. OIIK-2-V1 JI1.4 J11.5
I'emrocTathl, COTHEYHBIC OIIK-2-B1 TIK- | JI1.6 JI1.8
GaIrHu U TapoOTeHePaTOPEI. 1-31 [IK-1-V1 JI1.9J12.2
Monynbusie COC. TIK-1-B1 T1K-2 J12.4
ConneuHoe -31 [IK-2-V1 2102233
TeIIOCHAOKEeHNE. IK-2-B1
ConHeyHbIe
TEII0AKKYMYJISITOPBI H
OTIPECHUTENLHBIE YCTAHOBKH.

TonnuBHEIE 2neMeHTHI. /Cp/
Pazgen S. I'eorepmaiibHas
IHepreTHKa N
Ono3HepreTuka

5.1 [TonsaTHE M KITacCUPUKALUST 2 OIIK-2-31 JI1.1 J11.3 KM1
O6uoTormBa. Vcrnons3oBanue OIIK-2-Y1 JI1.4 JI1.5
OUOTOIUIMBA JIS OIIK-2-B1 IIK- JI1.6J12.2
SHepreTHIecKuX Ienei. /Jlex/ 1-31 TIK-1-¥1 2.4

IK-1-B1 IIK-2
-31 [IK-2-V1
[1K-2-B1

5.2 I'eoTepmanbHast sHEpTHS. 25 OIIK-2-31 JIT.1JI1.3 KM1
Hanpasnenus OIIK-2-Y1 JI1.4 JI1.5
HCII0JIb30BaHUsA OIIK-2-B1 IIK- JI1.6J12.2
reoTepMaIbHOM SHEPTHUH. 1-31 [IK-1-Y1 2.4
®DoToCcHHTE3 KaK IIK-1-B1 IIK-2 21
€CTECTBEHHBIN aKKyMYJISITOP -31 IIK-2-V1
conHeyHol sHeprun. CoctaB [IK-2-B1
U CBOWCTBA SKCKPEMECHTOB
KUBOTHBIX U TITHII.

TonnuBHas ApeBecuHa,
MOJIEBBIC KYJIBTYpPBI, OTXOJIBI
necorniepepadaThIBAIONICH 1
IEIUTIOJIO3HO-0yMaKHOH
MPOMBIIUICHHOCTH KaK
SHEPTOHOCHTEITH.
[TpousBoacTBO OGHOMacChI
JUTS SHEPTETUIECKUX LEeNEH.
CHHTETHYECKOE JKUIIKOES
TOTUTMBO. Bhixos Onorasa u3
CeJIbCKOXO03SHCTBEHHBIX
oTtxo110B. ChipbeBast 6a3za s
MpOu3BOICTBa Ororasa. /Cp/

53 [ToaroroBka u caaua 9 OIIK-2-31 J.1 KM1

9K3aMeHa /DK3aMeH/ OIIK-2-V1 21
OIIK-2-B1 IIK-
1-31 [IK-1-¥1
IIK-1-B1 IIK-2
-31 [IK-2-V1
I1K-2-B1

Pasgen 6. ITogroroBka k
KOHTPOJIbHBIM
MepPONPUATHAM U
BBINOJIHSIEMBIM padoTamM




6.1

O0beM yacoB
CaMOCTOSITEILHOM paboThl Ha
nmoarotoBky k KM /Cp/

36

OIIK-2-31
OIIK-2-32
OIIK-2-33
OIIK-2-Y1
OIIK-2-Y2
OIIK-2-V3
OIIK-2-B1
OIIK-2-B2
OIIK-2-B3 IIK-
1-31 TIK-1-32
[K-1-33 TIK-1-
V1IIK-1-Y2
MK-1-Y3 TIK-1
-B1 IIK-1-B2
IK-1-B3 [IK-2
-31 TIK-2-32
I1K-2-33 TIK-2-
VI1IIK-2-Y2
MK-2-Y3 TIK-2
-B1 IIK-2-B2
IIK-2-B3

JI1.2J11.3
JI1.4 J11.5
JI1.6 JI1.7
J1.8
JI1.9J12.1
J12.3J12.4
JI2.5 J12.6
213233

KM1

6.2

O0BeM gacoB
CaMOCTOSATENbHON paboThI HA
nmoaroToBky k BP /Cp/

18

OIIK-2-31
OIIK-2-32
OIIK-2-33
OIIK-2-V1
OIIK-2-Y2
OIIK-2-V3
OIIK-2-Bl1
OIIK-2-B2
OIIK-2-B3 IIK-
1-31 IIK-1-32
ITK-1-33 IIK-1-
V1IIK-1-Y2
MK-1-Y3 IIK-1
-B1 IIK-1-B2
IIK-1-B3 TIK-2
-31 TIK-2-32
I1K-2-33 TIK-2-
V1IIK-2-Y2
IK-2-Y3 IIK-2
-B1 IIK-2-B2
[IK-2-B3

JI1.2 JI1.3 P1
JI1.4 J11.5
JI1.6 JI1.7
J1.8
JI1.9J12.1
J12.3J12.4
JI2.5 J12.6
0102353

S. ®OHJI ONEHOYHBIX MATEPHUAJIOB

5.1. KoutposabHble MeponpusiTis (KOHTPOJIbHAas padoTa, TecT, KOJUIOKBUYM, 3K3aMeH M T.IT), BONPOCHI s

CaMOCTOSITEJIbHOM MOJATOTOBKH

Kon

KonTtponbsHoE
MEpOIPUATHE

IIpoBepsiembie
WHIUKATOPBI
KOMIIETEHIIAHN

BOHpOCBI JUIA IOATOTOBKH




KM1

DK3aMeH

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

32;I1K-2-33;I1K-2- BBITIOJIHEHHS.
VI;IIK-2-Y2;T1IK-2-
V3;IIK-2-B1;I1K-2-
B2;IIK-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 U3-3a BHITOAHOCTH UX UCIIOIb30BAHUS H, KAK IIPABHJIO, HU3KOM
PHCKe IPUYHHEHUSI BPela OKPYXKAIoIIeH 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

B3;IIK-2-31;I1K-2- | mpemomaBaTeneM IMyTeM IIPOBEPKH PA3AEIOB B COOTBETCTBHUH C IUNIAHOM




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

[Mosyyenue Ouorasa OCyIIECTBISICTCS B PEAKTOPaX CIEIHAIBHON KOHCTPYKIHH, II¢ OBITOBBIC OPraHMYECKHE OTXOIbI
pamKmKarTCs 10 5-7 %-HOM KOHIICHTPAIUH, TP HEOOXOJMMOCTH MOIOTPEBAIOTCS U HAXOATCS TaM ...CYTOK.

10-15

5-10

10-12

12-15

[Mosyyenue Onorasa OCyIIECTBISICTCS B PEAKTOPaX CIEIHAIBHON KOHCTPYKIHH, II¢ OBITOBBIC OPraHMYECKHE OTXOIbI
PaRKIKATCA JO ... %-HOW KOHIICHTPAIMH, TIPH HEOOXOAMMOCTH TIOJOTPEBAIOTCS U HaxosTes 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
IIPENOaBaTEIEM.
IIpoxokaeHne KOHTPOIBHOTO MEPOTIPUATHS IO caue PK3aMEeHa CUMTAETCs BBIMOIHEHHBIM YCIIEITHO, €CIIH P €r0 OLIEHUBAaHUU
HOJTy4YeHa OLIEHKA HEe HHXKE «YIOBIETBOPHTEIBHON.

HUTEPUU OLCHUBAHUS CIAaYU M€EHA B M€ KOMIIBIOTEPHOTO TECTUPOBAHUA:
Kpure OLIEHUBA! cIa4yM dK3aMeHa B (popMe KOMIIBIOTEPHOTO TECTUPOBAHMSL:
OrieHka "OTJIMYHO" BBICTABIIACTCS, KOT/Ia 00yJaroNuiics Habpa 3a TecT 0atoB He MeHee 90% OT MaKCUMaJIbHO BO3MOXKHOTO
KOJIMYECTBA.
Ornenka "xopomro" BEICTaBIsSIeTCs, KOTAa oOyJaromuiics Habpan 3a Tect 6aymuioB He MeHee 70% OT MakCHMabHO BO3MOXKHOTO
KOJIMYECTBA.
OreHka "yIOBICTBOPUTENHLHO" BBICTABISETCS, KOTIa 00yJaroImuiicst Habpal 3a TecT 0aJIoB He MeHee 55% 0T MaKkCHMaJIbHO
BO3MOKHOTO KOJIMYECTBA.
OreHka "yOBIETBOPUTENBHO" BBICTABIISIETCS, KOTaa oOyyaromuiics Habpai 3a TecT 6auioB MeHee 55% OT MakCHMaJIbHO
BO3MOKHOT'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, Herpaaunuonusie u Marnurtoropck: I'OY BITIO «MI'TV»,
E.I'' Hemmopenko B0O300HOBIISIEMbIE UCTOYHUKU 2008,
SHepruu: yyedHoe nmocodue
JI1.2 | Ynpanos C.H. B0300HOBIIsIEMbIE HCTOYHUKH Hoocubupck: Uzn-so HI'TY, 2007,
SHEPTHH: YICOHUK
JI1.3 | A.Il.backakos, Herpanuuuonnsie u Mockgsa: ][ "BACTET", 2013,
B.A.MyHn B0O300HOBISIEMbIE UCTOYHUKU
SHEPrHHU: YUYCOHUK
JI1.4 |B.IL T'openos, C.B. O6mas sHepreruka. Ku. 1. Mockga, bepnun: {upekr-Menua, 2016,
T'openos, B.C. ANbTepHATUBHBIC HCTOYHUKH http://biblioclub.ru/index.php?
Topenos u ap. , moxg SHEPTHH: YIeOHUK page=book&id=447693
pen. B.II. 'openoga,
E.B. BanoBo#
JI1.5 |M.IO. Cubukun, 0. 1. |Herpaautmonusie u Mocksa ;bepnun : {upexr-Menua, 2014,
Cubukun B0300HOBIISIEMbIE UCTOYHUKU http://biblioclub.ru/index.php?
SHEPruy : yueOHoe mocodue page=book&id=257750
JI1.6 | Enmuctparos B.B. Ucnonb3oBanue Cankr-IlerepOypr : M3naTenbcTBO
BO300HOBIISIEMO SHEPTHH : INonutexnuueckoro ynusepcurera, 2010,
y4ebHOe ocobue http://biblioclub.ru/index.php?
page=book&id=362973
JI1.7 | T.A. ®ununmosa, I'unposnepreruka : yueGHOE Hoocubupck : HI'TY, 2013,
M.II. MucpuxaHoB, nocobue http://biblioclub.ru/index.php?
IO.M. Cugnopxun, AT page=book&id=436213
Pycuna
JI1.8 | Bb.B. Jlykyrun, 1.0O. CHCTEMBI JIEKTPOCHAOKEHHUS C Tomck : MU3parenscTBo ToMcKOro

Mypagnes, 1. A.
IInoTHUKOB

BETPOBBIMU U COJTHEYHBIMU
9NEKTPOCTAHLUAMH : yaeOHOe
noco6ue

MOJINTEXHUYECKOTO YHUBepcurera, 2015,
http://biblioclub.ru/index.php?
page=book&id=442097




ABTOpBI, COCTAaBUTENH

3arnaBue

Bubaunoreka

M3parenscTBoO, rOf, 3I1. aapec

JI1.9 [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 |JLU. Ilyrau, ®.A. Herpanuunonnast sHepreTuka Hsn-so HI'TY, 2006,
Cepant, [1.®. CepanT |— BO30OHOBIIsIEMbIE
WCTOYHHKH, HCIIOJF30BAHNE
O6romacchl, TepMOXHUMHUYECKas
MOJrOTOBKA, SKOJOTHYECKAs
6e30macHOCTh: yaeOHOe
nocobue
JI2.2 | Bparkosckuii E.B. Herpaguuuonssie u Hosotpounx: HO HUTY MUCuC, 2015,
BO300HOBIISIEMbIE HCTOYHUKU http://elibrary.misis.ru; www.nf.misis.ru
SHEpruy : yaeOHoe mocobue
JI2.3 | bymyes B.B. Onepreruka - 2050 Mocksa: Oneprus, 2007,
http://biblioclub.ru/index.php?
page=book&id=58367

JI12.4 | pen. ILII. Be3pykux CrpaBO4HHUK peCypcoB Mockga : DHeprus, 2007,

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

JI2.5 |T'.B. Hukurenko, E.B. | ABTOHOMHOE CraspomnoJs :Arpyc, 2015,
Konormes, I1.B. ANEKTPOCHAOKEHHE http://biblioclub.ru/index.php?
Konormes notpeduTenei ¢ page=book&id=438729

UCIIOJIb30BaHUEM SHEPIHUU
BeTpa : MOHOTpadust
JI2.6 | bespykux ILIL Berposnepreruka: cripaBouHoe Mockga : DHeprus, 2010,
1 METOJINYecKoe ocobue http://biblioclub.ru/index.php?
page=book&id=58344
6.2. IlepeyeHs pecypcoB HH(POPMANHOHHO-TeJIEKOMMYHHKANHOHHOW ceTH « AHTEpHET»
D1 | Dnexrponnslii kypc LMS Moodle https://moodle-nf.misis.ru
32 | OnexrpoHHas HaydHas 6ubmuoTeka KubepJlennnka https://cyberleninka.ru/
D3 | DnexrpoHHas HaydHas 6ubmmoTeka eLibrary https://elibrary.ru
6.3 IlepeueHb MporpaMMHOro odecneyeHus
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
1.8 | WinDjView 2.0.2
I1.9 |Skype
I1.10 |Adobe Reader
I1.11 |MATLAB & Simulink
6.4. IlepeueHb HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM U NMPOo(deccuoHATbHBIX 0a3 JaHHBIX
U.1 |https://energybase.ru/ - KaTanor 3JeKTPOCTAHIHN (ATOMHBIX, THIPABIMYECKHUX, TETUIOBBIX U JIP.) U TIOJCTAHIIA MUpa

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE

Ayn. | Hasnauenue OcHarenue
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VYuebHas mabopaTtopus (KOMITBIOTEPHBINA
KJIacc) Kabuner KypCOBOI'O u
JMIIOMHOTO HPOEKTUPOBAHUS,
CaMOCTOSITEIILHON paboThI 00yJaromuXCst

Kommiekr y4eOHOWM  Mmebemm Ha 24  Mecta  UIA
oOyuaromuxcs, 12 CTanMOHApHBIX KOMIIBIOTEPOB  UIS
oOywaronuxcsi, 1  CTalMOHApHBIH  KOMIIBIOTEp  JJIS
nmpenogasatens (BCE C BBIXOJOM B HMHTEPHET), MPOEKTOP,
9KpaH HACTEHHBI, KOMMYTaTop, JOCKa ayJuTOpHas
MernoBasi, BeO kamepa Logitech, komonku, noctyn k SUOC

VYuusepcurera MUCHUC 4yepe3 muuHBIA KaOWHET

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

8. METOANYECKHE YKA3AHUSA 1JIAA OBYYAIOIINXCA

B npomecce n3y4eHns AUCIUILTHHEI BBIACISIOT [BA BUIA CAMOCTOSTENBHON pabOTHL: ayIUTOpHAs ¥ BHEAyAUTOPHAS. AyTUTOpHAS
caMocTosITeNbHas paboTa Mo JUCHUIIMHE BBIMOTHACTCS Ha YUEOHBIX 3aHATHAX MOJ] PYKOBOJCTBOM IPETIOIaBaTeNsl.
BHeaynuropHas camocrosTenbHas paboTa - IilaHupyeMas yaeOHast paboTa 00yqaroIiMCs, BEIIIOIHEMAas BO BHEAYIUTOPHOE
BpeMs 110 3a/IaHUIO U IPH METOANYECKOM PYKOBOJCTBE MPETIOaBaTells, HO O€3 €ro HEMOCPEACTBEHHOTO YJacTHI.
CamocTosTenbHas paboTa, He IPEeayCMOTPEHHAs IPOTPpaMMOil yaeOHOH AMCIUIITHHEL, PACKPHIBAOIIEH U KOHKPETH3UPYIOIIEeH ee
coJiep’KaHue, OCYIECTBIIAETCS 00yJaloMUMCs HHUIIMATHBHO, C LETbIO PeaTi3allil COOCTBEHHBIX YU€OHBIX 1 HAyYHBIX HHTEPECOB.
st 6oree > PEeKTHBHOTO BBITIOIHEHUS CAMOCTOSTENEHOH pabOoTHI IO TUCIUIIIMHE MIPEIoAaBaTelb PEKOMEHAYET HCTOUHHUKHA JUTS
paboTHI, XapaKTepu3yeT Hanboee paoOHAIBHYIO METOIUKY CAMOCTOSTEIBHOM paboTH, IEMOHCTPHPYET paHee BHIIOTHCHHBIC
oOyJaronmucs paboThl U T.1. Buasl 3a1anuil U1 BHEayIUTOPHOM CaMOCTOATENBHOM PabOThI, MX COAEP:KaHUE U XapaKTep MOTYT
HMETb BapUaTUBHBIN U I PEepeHIINPOBAHHBIN XapaKTep, yIUTHIBATh HHANBHIYAIbHbIE 0COOCHHOCTH 00Y4alOIerocs.
CamocTosTenbHas paboTa MOXKET OCYIIECTBIATHCA HHANBUIYATbHO WM TPYIIIAMH CTY/ICHTOB online ¥ Ha 3aHATHAX B
3aBUCHMOCTH OT 1€, 00beMa, KOHKPETHOH TeMaTHKU CaMOCTOSTENbHON pabOThI, YPOBHS CI0XKHOCTH. KOHTpOIb pe3ynbTaToB
BHEAYMTOPHOH CaMOCTOSITEILHOM pabOTHI OCYIIECTBISIETCS B IIPEENax BPEMEHH, OTBEICHHOTO Ha 00s13aTelIbHbIC yueOHbIe
3aHATHSA 110 TUCIUIDINHE Ha MPAKTHYCCKIUX, Ta00PaTOPHBIX 3aHATHAX.

miargopme LMS Canvas u Moodle, uIeH3NOHHBIC




