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HUTY "MUCuC" 30.11.2021, mpotoxomn Ne 35

Pabouas nmporpamma oo0peHa Ha 3aceJaHun

Kadenpa snexkrpo3anepreruxu u 3jekrporexHuku (HoBorponuxkuii ¢pusiman)

ITpoTtoxon ot 09.06.2022 r., Ne6

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: Cnoco6en mpuMeHSITh COOTBETCTBYIOIIMIT (PU3HKO-MaTeMAaTHYECKUi alnapaT, MeTO/AbI AaHAJIM3Aa H MO/IeTHPOBAaHMS,
TeOPeTHYECKOro M IKCIePHMEHTAIbHOI0 HCCIe0BAHNS, 3HAHUS QYHAAMEHTATBHbBIX 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: Crioco0eH NpUMEHSITh COOTBETCTBYIOIIUI PU3NKO-MATEeMATHYECKHIi annapaT, MeTOAbl aHAJIN3a U MO/eTUPOBAHMUS,
TEOPETUYECKOT0 U IKCIIEPUMEHTAJIBbHOI'0 UCCJI€I0BAHUA, SHAHUSA q)yH}IaMeHTaJlI)HbIX HaYK IIPpU pelIeHuun
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

TIK-1-B2 meromamu 000CHOBAaHUS 3KOJIOTHIECKUX TMPEUMYIIECTB MCIIOIb30BAaHHS HETPATUIIMOHHBIX UCTOYHUKOB HA TIPEATIPUATHSIX
SHEPTreTHKH U B IPOMBIIIICHHOCTH

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

OIIK-2: Crioco0eH NpUMEHSITh COOTBETCTBYIOIIUI PU3NKO-MATEeMATHYECKHIi annapaT, MeToAbl AaHAJIN3a U MO/eTUPOBAHMUS,
TEOPETUYECKOT0 U IKCIIEPUMEHTAJIBbHOI'0 MCCJICI0BAHUA, SHAHUSA q)y]-ll]aMeHTaJleI)IX HaYK IIPH pelIeHuun
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
IHEPreTHKY
1.1 MecTo anpTepHaTUBHOM 4 2 OIIK-2-31 JIT.1JI1.2
SHEPreTUKU B OIIK-2-Y1 JI1.3 J11.4
YIIOBJIETBOPEHUHU OIIK-2-B1 IIK- JI1.5J12.1
JHEPreTUYECKUX 1-31 TIK-1-V1 J12.3
noTpeOHOCTEH YeToBeKa. IIK-1-B1 TIK-2
Herpanuuuonnsie -31 [IK-2-V1
SHEPreTUYECKUE IIK-2-B1
ycTaHOBKH. /JIex/
1.2 [MoTpebenue TOMIMBHO- 4 20 OIIK-2-31 JIT.1J11.2 KM1
SHEPreTUYECKUX PECYPCOB B OIIK-2-V1 JI1.3J11.4
Mupe. DKOJOIHYECKUE OIIK-2-B1 IIK- JI1.5J12.1
aCIEeKThI NCIOJIb30BaHUS. 1-31 TIK-1-V1 J12.3
Croco0sI mpeoOpazoBaHuUs [K-1-B1 TIK-2
aJbTEPHATUBHBIX HCTOYHUKOB -31 T1IK-2-V1
3HEPIUU B MEXaHUYECKYIO, IIK-2-B1
TEIJIOBYIO U 3IEKTPUUECKYIO
suepruto. /Cp/
Paznen 2. I'maposHepreTuka
2.1 Nzydenue cxem 4 2 OIIK-2-31 JIT.1 JI1.2 KM1
THAPOTYPOWHHBIX YCTAaHOBOK. OIIK-2-Y1 JI1.3 J11.4
IMorenman manoi OIIK-2-B1 IIK- J1.5
TUPOIHEPTETUKHU, METObI 1-31 IIK-1-V1 JI1.6J12.1
ero pacuera. TexHUYeCKHE U IIK-1-B1 IIK-2 23
SKOHOMHYECKHE -31 [IK-2-V1
ruaposHepropecypcest. /Ilp/ [IK-2-B1
2.2 I'mpposnepropecypcsl. 4 30 OIIK-2-31 JI1.1J11.2 KMI1
OcHogHbIe coopyxenus [DC. OIIK-2-V1 JI1.3J11.4
Perynuposanue peunoro OIIK-2-B1 IIK- JI1.5
ctoka. Bomoxpanwmmumma I'OC. 1-31 TIK-1-Y1 JI1.6J12.1
OCHOBHBIE TIOHITHSA [IK-1-B1 TIK-2 J12.3
THJIPOJIOTHH. MOIIHOCTB U -31 [IK-2-V1
SHEPrUs BOJHOTO ITOTOKA. IIK-2-B1
OOmue NoHATHA O
THAPOTYPOMHAX, UX BHIAX U
napameTpax.CocTaB u
KOMITOHOBKA OCHOBHBIX
coopyxenuit I'DC.
PycroBele, IpUIIIOTUHHBIE U
nepuanroHHbie ['DC.
DHeprus MOPCKUX MPUIUBOB
U IpYTU€ BUJABI SHEPTETHKHU.
BonHoBast sHepreTuka.
BoitHOBEBIE ANIEKTPOCTAHIINY,
UX SHEPreTH4YecKue
XapaKTEePUCTUKHY,
0COOEHHOCTH
pexumMoB paboTsl. /Cp/
Pa3gen 3. Berposnepreruka
3.1 BerposHepreruueckue 4 2 OIIK-2-31 JI1.1J11.2 KMI1
ycTaHOBKU. Turibt OIIK-2-V1 JI1.3J11.4
BETPOIHEPTETHYECKUX OIIK-2-B1 IIK- JI1.5
YCTaHOBOK. 1-31 [IK-1-V1 JI1.7J12.1
Berpoanexkrpocranimu. /Jlex/ [K-1-B1 [IK-2 | JI2.3J12.4
-31 [IK-2-V1 JI2.5

[1IK-2-B1




3.2 Pacuer uneansHoro u 2 OIIK-2-31 JI1.1 J11.2 KM1
pEeaIbHOTO BETPOBOTO OIIK-2-V1 JI1.3J11.4
koneca. /I1p/ OIIK-2-B1 IIK- J1.5
1-31 TIK-1-Y1 JI1.7J12.1
[K-1-B1 [IK-2 | JI2.3J12.4
-31 [IK-2-V1 JI2.5
IK-2-B1
33 MonenupoBanue 4 OIIK-2-31 JIL.1J11.2 KMI1
BETPOYCTaHOBKH B OIIK-2-Y1 JI1.3 J11.4
nporpamme MATLAB. /J1a6/ OIIK-2-B1 IIK- JI1.5
1-31 TIK-1-Y1 JI1.7J12.1
[K-1-B1 [IK-2 | JI2.3J12.4
-31 IIK-2-V1 J12.5
TK-2-B1
34 Teopus nneanbHOTO 30 OIIK-2-31 JIT.1JI1.2 KM1
KpBUILYATOrO BETPOKOJIECA. OIIK-2-V1 JI1.3 J11.4
OO0TekaHue I0CKOH OIIK-2-B1 IIK- JI1.5
MMOBEPXHOCTH, 1-31 [IK-1-Y1 JIL.7J12.1
NEPIEHIUKYISIPHOI [IK-1-B1 IIK-2 J12.3 J12.4
HaIpaBIICHUIO BETPA. -31 TIK-2-V1 J2.5
Hampagsnenus TTIK-2-B1
WCTIOJIb30BaHUS BETPOBOM
SHepruu. ABTOHOMHas U
CHCTEMHasl BETPOdHEpreTHKa.
TexXHUKO-?KOHOMUYECKUE
TIOKa3aTeIHn paboTHI
BETPOIHEPTeTUUECKIX
YCTaHOBOK B COCTaBE
sHeprocuctTemMsl. /Cp/
Pa3nen 4. ConHeuynas
JHEpPreTHKa
4.1 Hcnonb3oBaHue sHEpruu 2 OIIK-2-31 JI1.1J11.2 KM1 P1
Connia. TUIBI KOJIEKTOPOB; OIIK-2-V1 JI1.3J11.4
TIPUHIIMITBI UX ACUCTBUS U OIIK-2-B1 IIK- JI1.5 J11.7
METO/IbI PACYETOB. 1-31 TIK-1-Y1 JIT1.8J12.1
CeneKkTUBHBIE TOKPBITHS. [K-1-B1 IK-2 | JI2.2J12.3
AKKyMYJIHpOBaHHE TEIIA. -31 [IK-2-V1
Tunbl aKKyMyJISITOPOB U [1IK-2-B1
METOJIbl X pacueTa.
ConHeuHbIe 3JEKTPOCTaHLIU Y.
ComnHeuyHbIe
(hoTodNMEeKTpUIECKHE
npeoOpa3oBaTeny.
TepmoanekTpuueckue
npeoOpaszoBaTenn. /JIex/
4.2 Pacuer conneunoro 4 OIIK-2-31 JIT.1J11.2 KM1 P1
kouiekropa. /I1p/ OIIK-2-Y1 JI1.3 J11.4
OIIK-2-B1 IIK- | JI1.5 JI1.7
1-31 TIK-1-Y1 JI1.8712.1
[K-1-B1 TIK-2 J12.3
-31 IIK-2-V1
TK-2-B1
4.3 Kocmuueckune COC. 30 OIIK-2-31 JIT.1JI1.2 KM1 P1
[MapoTypounnsie COC. OIIK-2-Y1 JI1.3 J11.4
I'enuocTatel, COTHEYHEIE OIIK-2-B1 IIK- | JI1.5 JI1.7
OalrHu ¥ MaporeHepaTopPkl. 1-31 [IK-1-Y1 JI1.8J12.1
Monynsasie COC. TIK-1-B1 TIK-2 J12.3
ConneuHoe -31 [IK-2-V1
TEIUIOCHA0XKEHHE. [IK-2-B1
ComnHeuyHbIe

TEIUIOAKKYMYJISITOPBI 1
OIPECHUTENBHBIC YCTAHOBKH.
TomnnuBHbIE dneMeHTHI. /Cp/

Paznea 5. 'eorepmasibHast
JHepreTuKa u
OnodHepreTuka




5.1 IMonsTre 1 KIaccuduKays 4 2 OIIK-2-31 JI1.1J11.2 KM1
6uororuuBa. Mcnosb3oBaHue OIIK-2-V1 JI1.3J11.4
OHOTOIUIMBA ISt OIIK-2-B1 TIK- JI1.5J12.1
SHEPreTHYecKux nenei. /Jlex/ 1-31 [IK-1-V1 J12.3
IIK-1-B1 IIK-2
-31 [IK-2-V1
IIK-2-B1
5.2 ['eoTepmanbHast sHeprus. 4 41 OIIK-2-31 JI1.1 JI1.2 KM1
Hanpasnenus OIIK-2-V1 JI1.3 J11.4
WCIIOJIb30BaHUS OIIK-2-B1 IIK- JI1.5J12.1
reoTepMalIbHOM SHEPTHH. 1-31 TIK-1-VY1 JI2.3
DoTOCHHTE3 KaK [TK-1-B1 IIK-2
€CTECTBEHHBIN aKKyMYJITOP -31 [IK-2-V1
costHeyHOH 3Hepruu. CocraB TIK-2-B1
U CBOMCTBA SKCKPEMEHTOB
>KAUBOTHBIX H IITHII.
TonnuBHas ApeBecuHa,
TIOJICBBIE KYIBTYPBI, OTXOBI
neconepepabaThIBaIONIeH 1
LEJUTIONI03HO-OyMaXkHOM
MPOMBINIJICHHOCTH KaK
SHEPTOHOCHTEIH.
[IpousBoacTBO GHOMAacchl Iis
SHEPreTUYECKHX IIeIei.
CHHTETHYECKOE KHJIKOEe
TOIUIMBO. BbIxos Ouorasa us
CeJbCKOXO035UCTBEHHBIX
oTxo70B. CeIpbeBast 0aza aJis
pon3BOACTBa Onoraza. /Cp/
5.3 [Toxaroroska u caaga 4 9 OIIK-2-31 JI1.1 KM1
9K3aMeHa /JK3aMeH/ OIIK-2-V1
OIIK-2-B1 IIK-
1-31 TIK-1-Y1
[TK-1-B1 IIK-2
-31 [IK-2-V1
TIK-2-B1
5. ®OHJ OLHEHOYHbIX MATEPUAJIOB
5.1. KontpoJibHble MeponpusiTusi (KOHTPOJIbHAS padoTa, TecT, KOJUIOKBUYM, IK3aMeH M T.II), BOIPOCHI s
CaMOCTOSITEIbHOI MOATOTOBKH
Kon KontponsHoe rilioiel?;:oMHe B
KM MepOTIpUsTHE I pBI ONPOCHI JUIS MOATOTOBKH

KOMIIETEHIIAHN




KM1

ITogroroBka k cinaue
JK3aMeHa

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

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

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

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

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

7) I'uaposHepropecypchl.

8) OcHoBHBIe coopyxenust ' OC.

9) PerynupoBanue pe4yHOro cToKa.

10) Bonoxpanunmma I'DC.

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

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

14) PycrnoBeie, npurioTuHHbIe U IepuBanuoHHbie [DC.

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

18) Tunbl BETPO’HEPreTHUECKUX YCTaHOBOK.
Berposnexrpocraniuu.

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

20) Hanpasnenus ucnonab30BaHUs BETPOBOM 3HEPIUU.

21) ABTOHOMHASI M CUCTEMHasl BETPOIHEPreTHKA.

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

23) Ucnonb3oBanue sneprun ConHIA.

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

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

27) ConHevHbIe (POTORICKTPUUECKHE TPEOOPa30BaTEIH.
TepmoanekTpuueckne mpeodpa3oBaTeH.

28) IIpuHIUNEI pacyeTa COTHEYHOTO KOJIIEKTOPA.

29) Kocmuueckue cCoaHEUHbIE HEKTPOCTAHIIHH.

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

31) Mogynsasre COC.

32) ConHeuHoe TeruiocHabKeHHe.

33) ConHeuHble TEMI0aKKyMYJIATOPhl U ONPECHUTENbHBIE
YCTaHOBKH.

34) [onsarue n xnaccudukanus OMOTOIIIMBA.

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

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

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

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

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

CeipbeBast 6a3a At MPOU3BOCTBA Onorasa.

5.2. Ilepeyenn padoT, BbINOJIHsAE

MBbIX 110 JUCHUILJINHE (

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

Kon
paboTsI

Hazpanne
paboTsI

IIpoBepsiemsbie
WHIUKATOPBI
KOMITETCHITUIA

Conepxanue paboThl




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

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

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

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

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

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

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

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

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

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

IIpumMepsl BOIPOCOB U 33aJaHUH KOMIIBIOTEPHOTO TECTUPOBAHUS

COBOKYITHOCTB ITEPCIIEKTHBHBIX CIIOCOOOB MOJYUCHUS, IEPEIadr M UCIIOJIL30BaHMS SHEPTUH, KOTOPBIC PACIIPOCTPAHEHEI HE TaK
IAPOKO, KaK TPAAUOHUOHHBIC, OTHAKO ITPEACTABIIAIOT HHTCPEC N3-3a BHITOJHOCTH UX HUCIIOJIB30BAHUA 1, KaK ITPAaBUJIO, HU3KOM PHUCKE
MIPUYMHEHUS BpeAa OKpYKarollel cpese

aIbTCPHATHBHAS SHEPTeTHKA

BCTPOSHCPICTUKA

OHOTOIIINBO

COJIHEYHAsl YHEPreTHKa

THIPOIHEPreTHKA

OTpacnp YHEPreTUKH, CIENHUATU3UPYIOIIAsCS Ha TPeoOpa30BaHNN KHHETHUECKON SHEPTUU BO3IYIIHBIX Macc B aTMoc(hepe B
INEKTPUIECKYI0, MEXaHUYIECKYIO, TEIUIOBYIO HJIH B JIFO0YIO IPYTYIO (JOPMY SHEPTHH, YIOOHYIO JJIs HCIIOIb30BAHUSA B HAPOIHOM
XO3SiCTBE

BETPOIHEPTeTHKA

abTCPHATHBHAS YHEPreTHKA

OUOTOILIMBO

COJTHEUHast SHEPreTHKa

THIIPOIHEPTEeTHUKA

ToIIMBO W3 PACTUTEIHLHOTO HITH JKUBOTHOTO CBHIPHsI, U3 TIPOIYKTOB KU3HEICITCITEHOCTA OPTaHIU3MOB HITH OPTaHHYECKUX
MPOMBIIICHHBIX OTXOJ0B

OHMOTOILIMBO

BETPOIHEPIreTHKA

aNbTepHATHBHAS SHEPTEeTHUKA

COJTHEYHast PHEPreTruKa

THIPO3HEPTEeTHKA

HaHpaBJIeHI/Ie aJ'II)TepHaTI/IBHOI\/’I 3HepFeTI/IKI/I, OCHOBAHHO€ Ha HeHOCpe,Z[CTBeHHOM HUCIIOJIB30BAHUHU COJIHCYHOTO I/I3J'Iy‘IeHI/I$I JJIA
MIOJTy4€HHsI SHEPTUH B KAKOM-THO0 BUE

COJIHEYHast SHEPreTHKa

OHMOTOILINBO

BETPOIHEPIeTHKA

aJIbTEPHATHBHAS SHEPreTHKA

]"I/II[pOSHepFeTI/IKa

Hosas TeHneHIus B 3HEPreTUKE, CBA3aHHAS C MPOU3BOJICTBOM TEIIIOBON U 3IEKTPUUECKOil SHepruu
pacrnpenenéHHOe MPOU3BOACTBO PHEPTUH

reoTepMalbHasi SHEPreTuKa

rpo30Bas YHEPreTUKa

yIpaBIsieMblif TEPMOSIEPHBIN CUHTE3

BOJIOPO/IHAs SHEPIeTHKA

YerpoicTBO A1 TpeoOpa3oBaHusl KHHETHYECKOH SHEPIHU BETPOBOTO MIOTOKA B MEXaHMYECKYIO SHEPTHIO BpallEHHs] pOTOpa ¢
HOCIIEYIOINM €€ MPeoOPa30BaHUEM B NEKTPUUECKYIO SHEPTHIO

BETPOTECHEPATOP

BETpsIHAS AJIEKTPOCTAHLINS

Ha3eMHasl BETpPsTHas JJIEKTPOCTAHIINS




npuOpexKHasi BeTpsiHAS MEKTPOCTAHITHS
menb(oBas BeTpsiHask EKTPOCTaHIHs

T BeTpSHBIX 3TEKTPOCTAHIUH, BETPOTEHEPATOPHI KOTOPBIX YCTAHABIMBAIOTCS HAa HEOOIBIIOM YIAJIICHUH OT Oepera Mops HiIH
OKeaHa

NpHOpEkKHast BETPSHAS AEKTPOCTAHIINSA

BETPOTEHEPATOP

BETPsiHAs JJIEKTPOCTAHLUS

Ha3eMHas BETPsHAas JIEKTPOCTaHIIUSA

mrenb(hoBasi BETPsSHAs 3JIEKTPOCTAHIIUS

ITosiHas SHEprUst BETPOBOTO MOTOKA KAaKOKH-IMOO MECTHOCTH Ha OIPEAETICHHOM BBICOTE HaJl TOBEPXHOCTHIO 3eMJIH
BETPOBOH MOTEHIHAI

BaJIOBOI ITOTCHITHAT

TEXHUYECKUI MOTEHIAT

3KOHOMHYECKUN MOTCHIIAAIT

BETPOBOH KagacTp

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

BETPOBOM MOTEHLIUAI

TEXHUYECKUI MOTEHIAIT

SKOHOMHUECKUII MOTeHIna

BETPOBOM KalacTp

YacTp BaJIOBOTO MOTEHLMAA, KOTOPasi MOKET OBITh MOJIE3HO MCIIOIB30BaHA C MOMOIIBIO COBPEMEHHOIO BETPOIHEPTETHUECKOTO
000pyI0BaHUs C YYETOM TPeOOBAaHHUH COMUATLHO-IKOJIOTHIECKOTO XapakTepa

TEXHUYECKUI MOTEHIAIT

BETPOBOM MOTEHIUAI

BaJIOBOI ITOTEHITHAT

SKOHOMWYECKHUI ITOTCHITHAT

BETPOBOM KalacTp

B 0a3y coBpeMeHHOI TpaIUIIMOHHON SHEPIreTHKH HE BXOIHT:
TEIUTOBAsSI AIIEKTPUIECKasi CTAHIIHS

TEepPMOSACPHAs IEKTPOCTAHIINS

THIPOIEKTPOCTAHIIHS

aTOMHAs JIEKTPOCTAHITUS

Kaxoii Tum 25eKTprueckoil CTaHIIMM OCHOBAH Ha TEXHOJIOTHH MpeoOpa30BaHus KHHETHYECKOH SHEPTUH IBHXKEHHsI pabouero Tena B
MEXAHUYECKYIO SHEPTHIO:

THIIPORIEKTPOCTaHIINSA

TEIUIOBAsl MIEKTPUYECKAs CTaHLMs

aTOMHasl MEKTPOCTAHIHS

TEPMOSIAEPHAs 3IEKTPOCTaHLIUS

Kakas u3 nepeyrcieHHbIX CTpaH - Juaep B chepe COMHEUHOHN SHePreTUku?
CIIA

I'epmanus

Poccus

®pannus

Bo0300HOBIIEMYIO 3HEPTHIO MOIY4alOT U3 MPUPOIHBIX PECYPCOB - TAKHX KaK...
Bribepure HecKoIbKO U3 4 BapuaHTOB OTBETA!

BOJIHBI, IPHJIMBBI

TPUPOTHEIN Ta3, Topdh

COJIHEYHBIH CBET, BETEP

yroJjb, HehTh

Ha3zoBuTe 0CHOBHOE ITPENMYIIECTBO BO30OHOBIISEMBIX HCTOYHUKOB SHEPTHH.
Bribepure HecKoIbKO U3 4 BapuaHTOB OTBETA!

HCYEpIaeMOCTh

TPYAHOMOCTYITHOCTh

HEHCUeprIaeMOCTh

9KOJIOTHYECKasi YUCTOTa

KonnuectBo 3nepruu usnydenus ConHua Bo BCEM AMala30He AJIUH BOJIH, [I0Jy4aeMOU B €JMHUIYY BpEMEHU JUHUIHON
TUIOIIAAKOMN, IEPIIEHINKYIAPHON COTHEUHBIM JIydaM, BHE 3eMHOI aTMOC(epsl Ha CpeAHEM paccTOsIHUU Mexay 3emnéil u ConHueM,




Ha3bIBAETCS:
MOIIIHOCTBIO U3ITy4YCHUS
COJIHEYHBIM H3JTy4eHHUEM
KOCMUYECKUM U3ITydeHUEM
COJIHEYHOM ITOCTOSTHHOM

TInockuii comHEYHBIH KOJIEKTOP MpeHA3HAUECH:

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

JUI IpsIMOTO ITpeoOpa3oBaHust SHEPruu n3nydeHus CoslHIa B SIEKTPUUECKYIO SHEPTUIO

1A Hpeo6pa3013aHI/I$[ OHCPTUHN U3JIyUCHUSA COJ‘IHI_la B XUMHWYCCKYIO SHCPIrUi0O MUHCPAJIbHOT'O TOIJINBA
OIITUMHU3ALUHN pa6OTLI TOIINIMBHBIX 3JICMCHTOB

Onrryeckuii KO3Q@UINEHT NOJIE3HOTO EHCTBHS IIIOCKOTO COJTHEYHOTO KOJIJIEKTOpa MOKa3bIBaCT:

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

KaKasi 4aCTh COJIHEYHOH pajnaliy, JOCTUTIIEH TOBEPXHOCTH OCTEKIICHHUS KOJUIEKTOPA, OKa3bIBAETCS MOTJIOIICHHOH ero
MOBEPXHOCTHIO M HE YIUTHIBACT MIOTEPH SHEPTHHU, CBI3aHHBIE C OTPAKECHUEM YaCTH COJIHEYHOH paguaiyun

Kakasi 4aCTh COJIHEYHOM pajnaliy, JOCTUTIIEeH TOBEPXHOCTH KOJUIEKTOPa, OKa3bIBACTCS TPE0OPa30BaHHON B SHEPIUIO JIBIKEHUSI
MOJIEKYJ paboyero Teia

KaKkasi 4aCTh COJIHEYHOH pafinaniy, JOCTUTIIEH TOBEPXHOCTH KOJUIEKTOPA, HE MOJKET OBITh IIPe0Opa3oBaHa B SHEPTHIO JABIKECHUS
MOJIEKyIN pabodero Tena

Jl1s1 kaKkol 1eIu MOBEPXHOCTH COJTHEYHOT'O KOJICKTOPA BBIIIOJIHAIOT BAKYYMHBIMU:

JUI YyCWIIEHHS OTBOJA TEIJIOTHI B OKPYKAIOLIYIO CPEY 3a CUET TEIIONPOBOJHOCTH U KOHBEKLIUU
JUISL YBEIMYEHHUS OTPAKaTEIbHON CIIOCOOHOCTH IIOBEPXHOCTH KOJUIEKTOpa

JUI CHUKEHHUS II0TEPh TEIUIOTHI B OKPYKAIOLIYIO CPEY 3a CUET TEIUIONPOBOIHOCTH U KOHBEKLUH
JUISL CHIDKSHUSI TIOTJIONIATEIBHOM CIIOCOOHOCTH MOBEPXHOCTH KOJIIIEKTOpa

HcTounnkaMu reoTepManbHO SHEpruu mo Kinaccupukanun MexIyHapoIHOTO SHEPIeTHUECKOT0 areHTCTBA He SBISIOTCS:
MECTOPOXKIEHHE CYXOIr0 BOJSHOIO I1apa

MECTOPOXKJEHUE BIA)KHOTO Mapa

TEIJIOTa FOPSIEro aTMOC(EPHOTO BO3ayXa

TEIUIOTA CyXUX FOPHBIX IOPOJ,

ropsiyast TepMajbHas BOJa

3aKOH COXPaHEHUS SHEPIUHU 3aKIF0UaeTCs B TOM, UTO. ..

SHEPIHsl MOXKET MepeaBaTbCs MEXIY TelaMU C IOMOIIBIO TEMUIONPOBOJHOCTH, KOHBEKIIMU UIIN U3ITy4EHUS
CyMMapHasi SHEprusl 3aMKHYTOM CUCTEMBI HE U3MEHSIETCS] BO BPEMEHU

SHEPIUs - 3TO YNOPSAJOYEHHOE ABUKCHUE 3aPSLKEHHBIX YaCTHUL

OH MpEeACTaBIsIET COO0H CyMMy KHHETHUECKOW M MOTEHIHUATbHON SHEPTU CUCTEMBbI

Urto Takoe TerioBast SHeprus?

9T0 (hopMa SHEPTUH, CBI3aHHAS C IBMYKEHHEM aTOMOB, MOJIEKYJ HJIH JPYIUX YaCTHUI] U3 KOTOPBIX COCTOUT TEIIO

9TO BHEPIHsl, COJEPIKAIIAsACSA B aTOMHBIX SIpax U BbLIENseMast IPU SAEPHBIX peakusix

3TO TUTOTETHYECKast (hopMa SHEPTUH, UMEIOIasi OTPUIIATEIBHOE JaBJICHUE H PABHOMEPHO 3aIOJTHSAONIAst BCE MPOCTPAHCTBO
BCEJICHHOM

9TO DHEPTHs, 3aKITI0UEHHAs B 2JIEKTPOMarHUTHOM I10JIe

Pa3BuTHe aTOMHOH SHEPTETUKHU CBSI3aHO C...

BO3MOXKHOCTBIO OTydeHHs HanOoJiee ACMIEBOI AEKTPOIHEPTUH
OTCYTCTBHEM BPEJHBIX OTXOJOB

OIHOBPCMCHHBIM ITOJIYYCHUCM Opyﬁ(CﬁHOFO IIJTYTOHUA
OTPOMHBIMH 3aIlacaMH He0OXOIUMBIX PECypCOB

Kakas u3 nepeuncnennsix ['OC sBnsercs kpynHeiimeit B Poccun?
Wraiiny

Cagno-1llymenckas [DC

Uupketickas [DC

Bbparckas I'DC

3 nepednciieHHOro 0CHOBHOTO 000pyI0BaHus NMapoTypOHHHBIX TOL uckmounTe TuiHee
TypOoarperatsl

mapoBasi TypOmHa

KOTJIIOarperaTsl

TUAPOTYPOUHBI

Kakoif n3 nepedncieHHbIX HCTOYHUKOB 3HEPTUH HE OTHOCHTCS K BO30OHOBIISIEMOMY BHIY SHEPTUH?
THIPO3HEPIHs




OHEPrus NMpuirnBOB U OTIIUBOB
reoTepMajibHas SHEPTrusa
SHCPTrUsA AU3CIBbHOI'0 r€HCpaTopa

I'eoTepmanbHas 3HEpreTHKa — 9To. ..

HPOU3BOACTBO 3JIEKTPOIHEPTHH, a TAKXKE TEIIIOBOI SHEPIHH 3a CYET TETUIOBOM SHEPIUH, COJEPIKAIIEHCS B HElpax 3eMIIH
HCTIONIE30BAaHNE COTHEYHOTO M3ITyIeHHUS JUTS TIOJTyIeHHS SHEPTHH B KaKOM-JIN0O0 BHIE

HarpeBaHue IOBEPXHOCTH, MOTIIONIAONIEH COTHEUHBIE TyYH U MOCIEAYyolIee pacipe/elieHie i UCTIONb30BaHNe TeIlIa
OTpacib SHEPreTHKH, CICHUATN3UPYIOIAscs HA NCTIOIb30BAHUN KHHETHYECKOH HEPTUH BO3YIIHBIX Macc B aTMocdepe

CoJHeYHbIC ICTOYHUKH SHEPTUH MTPe0OPa3yroT B SHEPTHIO. . .
TEILIO IJIAHETHI

ANIEKTPOMArHATHOE U3ITy4CHHE COJTHIIA

JIBIDKEHHE BO3IYITHBIX Macc

TEIUIOTY CTOPaHUs BO3OOHOBIISIEMOTO TOIUIMBA

Yro Takoe 6momacca?

SHEPrOHOCHTEIIH PACTHUTEIHLHOTO MIPOUCXOXKICHHS, 00pa3yeMbIe B mporecce GOTOCHHTE3A.
[IOJIE3HBIE UCKOIAEMBbIE

NPUPOJTHBIE OTXOJIbI

SHEPrOHOCHUTEIIM aHTPOIIOTEHHOTO TIPOUCXOXKICHHUS, CO3IaBAEMbIC B TA00PATOPHBIX YCIOBHSIX

Kakas ctpaHa U3 npeayio)keHHOTO CIUCKA SBIISETCS JIMACPOM I10 UCTIOIb30BAHUIO BETPOIHEPTETUKHU ?
Poccus

Kurai

T'epmanus

Snonus

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

MOBBIIIIEHHOH OITAaCHOCTBIO B AKCILTyaTAIlH

OTCYTCTBHEM COOTBETCTBYIOIINX TEXHUIECKHUX PEIICHHI

3arpsi3HEHHAM OKpPY)KalomLIeH cperibl

OHeprum BeTpa - ...... SHEPTH BO3AYIIHBIX Macc B aTMocepe
KHUHETHYeCcKast

NOTEHIUAIbHAs

TeIIoBast

MEXaHUCTHYECKas

MarHuTHas

IIpumeHeHne TemTo0TpaXkarOIUX CTEKOJ MO3BOJISIET CHU3UTD TEIUIONOCTYILICHHS U 3aTpaThl SHEPTUN HA CUCTEMBI
KOHIWIMOHUPOBAHHUSA Ha ... Yo

15-20

10-15

20-25

40-50

OCHOBHBIM KOHCTPYKTUBHBIM 3JIEMEHTOM COJIHEUHOU YCTAHOBKH SIBIISICTCS?
KOJIJIEKTOD

AKKyMYJIATOP

TEMI00OMEHHNK

Hacoc

OcHOBHBIM 3JIeMeHTOM I1ockoro KCO spnsiercs?
KOPITyC

Mpo3payvHast U30JALHUS

JIYYENOTIONIAKOIIas MOBEPXHOCTD

TEMI0Bast N30JIALUS

KaHaJ TEINIOHOCHUTEIS

VYKaXUTe SAMHUILY U3MEPEHUS KOA(D(PHUIUESHT MOJIE3HOTO ICHCTBUSA KOJUIEKTOpA COJIHEUHON SHEPTHn?
Br/m

Kx
Bt/m2
Oe3pa3MepHast BeTMIMHA

Ykaxure onTUMaibHyo opueHranuo KC3?




3amajgHas
BOCTOYHas
FO’KHAas
ceBepHast

Kakas Temneparypa BHEIIHMX HEAKTUBHBIMU c10EB CoHua?
10000 K

5900 K

3800 K

Kakas [yinHa BOJIHBI Y BUAUMOTO COTHEYHOTO H3ITydCHMUs?
A=04-0,7 MKM

A=0,2-0,4 MKkM

A > 0,7 MKM

U3 4ero cocTOMT MOTOK IOCTYNAIOLIEro Ha 3eMIII0 COJTHEYHOTO M3ITy4eHHUs?
KaK M3 IPSMOTO MTOTOKA, TaK M U3 PACCESTHHOTO aTMOC(epoil N3mydeHus
TOJIBKO M3 MIPSIMOTO ITOTOKA

TOJIBKO U3 PACCESIHHOTO aTMOC(epoil H3TydeHns

Yemy paBHa HanOOJIbIIIAsT HHTETPAITbHAS TUIOTHOCTH MMOTOKA COTHEYHOTO M3IYUEHHUS, TPUXOAAIIET0 Ha 3eMITi0?
E = 3 kBr/m2
E = 2 xkBr/m2
E =1 kBr/m2

CornporusieHue HaberaroneMy oTOKy BETpa XapakTepu3yeTcs apaMeTpoM, Ha3bIBAEMBIM ...
TeOMETPUUYECKHM 3aI0THEHHEM

BETPOBBIM ITOIIOPOM

COIIPOTUBIICHHEM BETPY

TeOMETPUYECKIM CONPOTUBICHHEM

IIpu 0AMHAKOBEIX JIOTACTAX Kakoe Koyieco BOY mMeer BaBoe Ooliblliee reoMeTpHUECKOE 3aII0THEHHE, YeM JBYXJIONacTHOe?
YeTHIPEXJIONACTHOE KOJIECO

TPEXJIONACTHOE KOJIECO

ISTHIONOCTHOE KOJIECO

LIECTUIIONIOCTHOE KOJIECO

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

KapyCeJbHBIE U JIOIIACTHBIE

JIOTIACTHBIE U OPTOrOHAJIBHBIE

KapycelbHbIe 1 OPTOTOHAJIbHBIE

OT6Op MOIIHOCTH Y OPTOTOHAIBHBIX BETPOABUTATENICH HAYMHACTCS IIPU CKOPOCTH BETPa PaBHOM ...
5 m/c

7 Mm/c

10 m/c

12 m/c

30 m/c

ITpu xaKoi CKOPOCTH BETpa JOCTUTACTCS HOMUHAIBHAS MOITHOCTH OPTOTOHAIBHOTO BETPOABHIATENS?
5-10 m/c

10-15 m/c

14-16 m/c

15-20 m/c

12-14 m/c

B peanbHO# ycTaHOBKE opTOroHansHOro BOY morinocThio 2000 KBT muameTp KoJiblia, Mo KOTOPOMY JABUXKYTCS KPbUIbs, COCTaBUT
OKOJIO ....

80 m

20 M

10 m

15™m

ITomyyenue Ouorasa oCyIecTBISETCSA B PeaKTOpax ClElHalbHON KOHCTPYKIHH, CKOJIBKO CYTOK TaM HaXOAATCS OBITOBBIE
OpraHUYECKUE OTXO0.bI?

5-7

25-30




10-15
1-5
20-27

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

IMony4enne 6uorasa OCyIIECTBISAETCS B PEAKTOpax CHELHAIBLHOW KOHCTPYKIUH, IJIe OBITOBBIE OPIraHMYECKUE OTXO/IbI PA3KIKAOTCS
10 5-7 %-HO# KOHIIEHTpALNH, IIPU HEOOXOIMMOCTH II0JIOTPEBAIOTCS M HAXOJSATCS TaM ...CyTOK.

10-15

5-10

10-12

12-15

IonyueHue 6uorasa OCyIIECTBISCTCS B PEAKTOPAX CIEHHATbHON KOHCTPYKLUH, I/i¢ OBITOBBIC OPraHMYECKUE OTXObI PA3KIKAIOTCS
10 ... %-HO¥ KOHILICHTPAINH, ITPU HEOOXOJMMOCTH ITOJIOTPEBAIOTCA M HaxoiaTcs TaM 10-15 cyTok.

5-7

4-5

6-8

7-9

UeMy paBHO MakCHMalbHOE JaBJeHHE B OMOra3oBOM peakrope ?
0,04-0,05 MIla

0,4-0,5 MIla

0,5-0,6 MIla

0,3-0,4 MIla

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

CKOJIBKO TIPOIIEHTOB OOIIEro r'OJOBOTO SHEPTONOTPEOICHHS PACXOLyeTcsl Ha OTOIUICHUE, Topsiuee BOJLOCHA0KEHHE U
KOHIUIMOHUPOBAHUE BO3yXa?

20-25%

30-35%

40 - 45%

Kaxkue criocoObl UCIIOIB30BaHUS COTHEYHOTO H3JIYUYCHUA TPUMEHAIOTCS IJIs OTOILICHU?
TOJIBKO aKTUBHBIC

TOJIBKO ITaCCUBHBIC

AKTHUBHBIC U ITIACCUBHBIC

Jlo Kakux Temriepatyp mpeoOpa3oBhIBACT COJHEUHOE U3ITYYSHUE B TEIUIOTY TUIOCKHHA KOJUIEKTOP COJTHEYHOM dHEPTUH?
10 300 oC
10 200 oC
1o 100 oC

Kakoii k03 pHUIHEHT MOTJIOMIEHHS COTHEYHOTO U3ITyICHHS HMEET CIION CEICKTUBHOTO MOKPHITHS B IVIOCKUX COTHEYHBIX
KOJUIEKTOpax?

0,90 - 0,92

0,94 — 0,96

0,97 - 0,99

Kaxoe conneuHoe u3nydeHue yaaBIuBaeT INIOCKUHA KOJUIEKTOP COJIHEYHOMR SHEpruu?
TOJIBKO PacCestHHOE

HpsIMOE U PaCcCEsTHHOE

TOJIBKO MPSIMOE

quy PaBCH aAuama3oH TUIIHYHBIX 3HAYECHUI KO3(1)C1)I/IL[I/IGHT8. TEIUIOMOTEPD IJIOCKOT'O KOJIJIEKTOpa COJIHEYHO SHCpFHI/I?
Kk = 1,2 - 10 Br/(M2+K)
Kk = 0,6 - 1,0 Br/(M2+K)
Kk =0,2 - 0,4 Br/(M2+K)




Uemy paBeH cpeHUi To10BOH 3KcrutyaTaioHHbii KITJ] miockoro KoymekTopa COJTHEUHOM SHeprin?
10-20%
30-50%

60-90%

Kakast mpor3BOIUTEIBHOCTD COTHEYHOTO OMPECHHUTENSI THIIA KTOPSIUUHN SIITUK»?
10-12 n/M2 cyTkn

6-9 1/M2 cyTku

3-5 n/m2ecyTKn

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

3a CYET €CTECTBEHHOM KOHBEKIIMH

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

Jlo kakoii TemMIepaTypbl MOKHO HarpeTh HEOOJBIIIOW yIacTOK, Ha KOTOPOM KOHIICHTPUPYIOTCS COTHEUHBIC JTyIH
TeJIMOKOHIIEHTpaTopaMu?

10 3600 oC

10 2600 oC

10 5600 oC

Ha ocHoBe kakoro MaTepuraia U3roTaBJIMBarOTCsA COJTHCYHBIC 3JIEMEHTBI?
Ha OCHOBC JIUTHA

Ha OCHOBE Xpoma

Ha OCHOBE KPEMHUA

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

B ynbTpaduoaeToBoil U nanbHeil nHdpakpacHoi 001acTIX

B ynbTpaduonaeToBoi obractu

Uemy pasen KII1JI coBpeMeHHBIX TPOMBIIIIEHHBIX (QoTonpeodpazoBareneii?

6—-8%

10-12%

16 —18%

Kakas muprHa 3anpem€HHoM 30Hbl y apceHuia rajims?
Eg=1,43 5B

Eg=2,43 5B

Eg=3,435B

Uemy paer KI1J] myqmux cONHEYHBIX TEPMOIEKTPUIECKIX TEHEPATOPOB?
oxoino 10%
okoio 15%
okono 20%

B kaxoe BpEMs roga CKOPOCTb BETpa 0OBIYHO BHIIIIE?
B BCCCHHHEC MCCALIBI

B JICTHUC MCCALBI

B BUMHHUEC MCCAILBI

OT uero 3aBUCUT KMHETHYECKAs SHEPrHs BeTpa’?
OT €r0 MacChl U CKOPOCTH

OT €ro Macchl

OT €ro CKOPOCTH

Kaxoif MoxeT OBITh CKOPOCTH IIOTOKA 32 BETPOKOJIECOM?
MOXeT OBITh 000

MOXeT OBITh paBHa HYITIO

HE MOKET OBITh paBHA HYIIO

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

£=038
£=048
£=10,58

Kakue BeTpoiBUraTesy noayquin NpeuMyIecTBEHHOE pacipocTpaHeHue?




KapyceJbHbIC, Y KOTOPBIX OCh BETPOKOJIECA BEPTHUKAIbHA
KPbUIbYAThIE, Y KOTOPBIX OCh BETPOKOJIECa TOPU30HTAIbHA
OapabaHHBIE, Y KOTOPHIX OCh BETPOKOJIECA BEPTUKAIbHA

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

HE BCET/la 3aBHCHUT

3aBUCUT

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

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

Kakoro 3nauenus nocruraet KI1J[ ruaporypoun?
50%
70%
90%

Kak moxBomuTcs Boma k pabodeMy KoJiecy B aKTUBHBIX THAPOTYpOHHaxX?
yepe3 HalpaBJIAIoUIUi annapar

yepes coruia

YAaCTUYHO Yepe3 HANpPaBIAIONIMHA alapar, a YaCTUYHO — Yepe3 CoIia

Korna nenecoodpa3zHo NpUMEHSTh PEaKTHBHBIE THAPOTYPOUHBI?
npH OOJBIINX HAIlOpax W HEOONBIINX pacXoax BOJBI B peKe
1pH OOJBIINX HAaopax W OOJIBIINX PacXoIax BOJBI B peKe

py HeOOJBIIMX HAMOpPax U OOJIBIIMX pacxoJax BOJBI B peKe

B kakux rugpoTypOMHAX MOXKET BOSHHKHYTH KaBUTAINs?
B PEaKTHBHBIX

B aKTHBHBIX

B PEATHBHBIX M aKTUBHBIX

Kakyro nomto motpebnsiemoit sHeprum obecneunBaer dnuomacca?
32%
22%
12%

Kakoe konnuecTBo TBEPABIX OBITOBEIX OTXOIOB 00pasyeTcs exeroaHo B Poccun?
40 MiH T
60 MaH T
80 MyH T

CKOJBKO BOJIBI COJIEPIKUTCS B BEICYLIICHHOM B T€UEHNE HECKOJBKUX JIET JPEeBECHHE?
oT 5 10 10% BoJBI B KIIETOYHOM CTPYKTYpe

oT 15 110 20% BOJIBI B KIIETOYHOM CTPYKTYpE

oT 25 110 30% BOJIBI B KJIETOYHOM CTPYKTYpE

Kakoro pa3mepa JienatoT IpeBeCHbIC TPaHyJIbl ISl CKUTAHUS B KOTJIax?
7-9 ¢M B JUIMHY U OKOJIO 3 CM B JUAMETPe
4-6 cM B IJIMHY ¥ OKOJIO 2 CM B TUAMETpe
1-3 cM B JyiMHY 1 O0KOJI0 1 CM B Tuamerpe

CKOJIBKO TOHH APEBECHHBI TPeOyeTCs Al IPOU3BOACTBA | T qpeBecHOro yris?
4-10T

23T

1,5-2T

Kaxkux 3nayenuii nocruraer KI1/l nuponusa B TydiInx ycTaHOBKax?
40-50%
60-70%
80-90%




CKOIIBKO JIMTPOB 3TUIIOBOTO CIUPTA MOTY4ar0T METOJIOM THIPOJIN3a U3 OJJHOM TOHHBI JPEBECHOTO CBIPbs?
75 nutpoB

175 nutpoB

275 auTpoB

[Ipn xaxoi KOHIIEHTPAIMN STHIIOBOTO CIIUPTA MOTHOAIOT IPOXKIKH?
BoIme10%
BhIlIE 15%
BeImIe 20%

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

Yemy paser KI1/] nmpeBpaimenns SHEprun OpraHNYecKuX BENIeCTB B OHoras?
40-50%
60-70%
80-90%

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

0,6 Br/m2

6 Bt/m2

Kakoit 1omkHa ObITh TeMITEpaTypa BOJIBI IJISl OTOIICHUS M TOPSYETO BOIOCHAOKEHHS?
He Hwke 500C
ue amke 600C
He Hmke 700C

Kakyro 101110 KOTeNbHO-MIEYHOTO TOILIMBA OTPEOIISIOT OTOMHUTENbHBIE KOTEIbHbIE?
60Jiee OJIOBHHBI BCEr'0 KOTEIBHO-IIEYHOTO TOILTHBA

MEHee TI0JIOBHHBI BCEr0 KOTENEHO-TIEYHOTO TOIUTHBA

Gosree TPEX UETBEPTEH BCEr0 KOTENBHO-TIEYHOTO TOIUIHBA

CKOJIBKO TIOTPEOIIAET SHEPTHH KOMITPECCOP TEIJIOBOTO HACOCA IO CPABHEHHUIO ¢ SHEPTHEl, KOTOPYIO OH MOAAET B CUCTEMY
OTOINICHHSA?

notpediser B 1,5-2 pa3za MeHbIe, 4eM nogaét

notpedseT B 3-5 pa3 MeHbIIIe, YeM MOJAET

noTpebIsieT B 6-7 pa3 MEHbIIIE, YeM MOJAET

Kakue paboune Tena (xy1agareHTsl) Hanbosee pacIpoOCTPaHEHBI B TEIIOBBIX Hacocax?
aMMHaK
(peoHsI
HporaH

Kaxkast Temmieparypa rpyHTa IIOCTOSIHHO ACPXKHUTCS Ha ITyOuHe Oojee 15 meTpo?
8-10 0C

12-14 0C

16-18 0C

Yemy paser KI1J] npebpa3oBanns SHEPIrUU NPUIUBHOTO TEUCHUS B HIEKTPUIECKYIO SHEPTUIO?
80%
60%
40%

Bo ckoibko pa3 yaenabHas INIOTHOCTb SHEPTHMH MOPCKHUX BOJIH 0OOJIbIIE SHEPTUH BeTpa?
B 5 pa3

B 10 pa3

B 15 pa3

Kak nBmxercs kaxxaas yacTuia KUIKOCTH B BOJIHE?
10 CUHYCOUJZIE

10 2JUIUIICY

10 OKPYXHOCTH

OT yero 3aBUCUT MOIHOCTE, IEPEHOCUMast BOJIHAMU?




MPSMO MPOMOPIHOHAIEHA KBaAPaTy aMILTUTYIbI H IEPUOTY
00paTHO MPONOPLHOHATIBHA KBAJPATy aMILTUTYbI H TIEPUOLY
00paTHO MPONOPIIHOHATIFHA AMIUTUTY/C M IEPHOTY

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

oxoio 80 kBt/m

oxono 100 kBt/m

3a cuéT KaKHMX MIPOLIECCOB MTPOTPeBarOTCs NMepBble 10 M BOJHOM TOMIIH, MOMIOIAONIEH COTHEYHOE H3ITydeHne?
3a CYET TEIUIONPOBOIHOCTH

3a cu€T TypOyJIEeHTHOTO NepeMeIIuBaHUSL

3a CYET TEIUIONPOBOLHOCTH U TypOYIEHTHOTO IIepeMeIINBaHUS

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

Kakas temrieparypa BoJibI 100 Jb10M B ApKTHKE?
+6 - +7 0C
+4-+50C
+2-+30C

UYemy paBeH MakcuManbHbIH Teoperndeckuit KI1J] okeaHCKO# TepMaIbHON 3IEKTPOCTAaHIUH, pabOTaIOIIeH 10 3aMKHYTOMY IIUKITY?
2-4%

5-9%

10-14%

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

Kakoii crioco0 morydeHust Bogopoa camMblil pacrpoCcTpaHEHHbIH?
XUMHUYCCKNE pCaKun

ANIEKTPOITN3

TEPMHYECKOE Pa3JI0KCHUE BOJIBI

3a cuéT Yero 0KuaeTCs MOBBILICHUE dPPEKTUBHOCTH dIEKTPOIH3a?
3a c4ET IPUMEHEHUS KaTalnu3aTopoB

3a CYET MPUMEHEHH Fa30reHeEpaTOpOB

3a cuéT MPHMEHEHHs Ta30aHATIH3aTOPOB

Jlo xaKkoif TeMIiepaTypbl HarpeBarT OHOMAcCy IIPU TEPMOXHMHYECKOM METO/Ie OTyIeHHs Bogopoaa’?
J0 150-400 0C
Jo 500-800 0C
Jo 850-900 0C

IIpu xaxoif TemMmeparype BOAOPOJ MOXKET OBITh CKIKEH?
mipu 40 K
npu 30 K
npu 20 K

[Momnamaer jau Mo OrpaHUYCHUST BTOPOTO 3aKOHA TEPMOJMHAMUKY 3G (HEKTUBHOCTD TOIIMBHBIX 3JIEMEHTOB?
BCEr/a IO/II1aaeT

HMHOT/IA [TO/Ia1aeT

HE MmoamnagacT

Kakne BemecTBa HCTIONB3YIOT B CBOEH pabOTe TOIIMBHBIC HJIEMEHTHI?
BOJIOPOJ U KHUCIIOPOJ

HpOMNaH U KHCIOPOJ,

9TUJIEH U KUCIOPO,

M3 kakoro BHELIHET0 UCTOYHHUKA TOIJIUBA BBIJCISIOT BOOOPOA IPH UCIIOJIb30BAaHUH TOIIJIMBHBIX 3JIECMCHTOB Ha TpchnopTe?
U3 3TaHOJ1a

H3 MCTaHOJIa

13 caxapo3bl




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

TOJIBKO TEILI0

TEIUIO U BOJA

Kakoe HampspkeHHe BO3HUKACT Ha OTJCTHHOM TOIUTMBHOM dJIEMEHTe?
He npeBbImaeT 1,1 BonmbTa
He npeBbimaer 2,1 BoibTa
He npesblaer 3,1 BosbTa

Uro BBICTYNAET B POJIM HCTOYHUKA BOJOPOA B TENlE YETOBEKA U KUBOTHBIX?
BOJIA

BO37yX

uIna

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

Kakyro pabouyro TemMneparypy HMEIOT TOIUIUBHBIE 3JIEMEHTHI ¢ TBEPBIM AekTponuToM (SOFC)?
ot 800 no 1000 0C

ot 600 1o 700 0C

ot 400 mo 500 0C

5.4. MeToauka OLIeHKH OCBOCHHS AUCUMILIMHBI (Moay.1s, npakTuku. HAP)

Kputepuu ouneHuBanus 0TBETa Ha dK3aMEHE

O1eHKa «OTIMYHOY» BBICTABIIAETCS, KOTAa 00yJaroUiicsl AEMOHCTPUPYET CUCTEMHBIE TEOPETHUECKUE 3HAHUS, BIAIEeT
TEePMUHOJIOTUEH, AeNIaeT apryMEHTHPOBaHHBIE BHIBOIBI M 0000IIEHNS, IPUBOAUT IIPUMEPEI, TOKa3bIBAET CBOOOJHOE BIIaJICHHE
MOHOJIOTHYECKOH PEeYb0 M CHOCOOHOCTH OBICTPO PearnpoBaTh Ha YTOYHSIOIINE BOIIPOCHL.

O1eHKa «XOPOIIO» BEICTABISETCS, KOrqa 00ydaroIuiics JeMOHCTPUPYET IIPOIHBIE TEOPETHUECKUE 3HAHNUS, BIageeT
TEPMUHOJIOTUEH, AeNIaeT apryMEHTHPOBAHHbBIE BHIBOIBI M 000OIIECHNS, TPUBOAUT IPUMEPBI, HO IIPH 3TOM JIEJIACT HECYIIECTBEHHBIC
OIIHMOKH, KOTOPBIE OBICTPO UCIIPABIIIET CAMOCTOSTEIEHO MITH IIPH He3HAYUTENFHOM KOPPEKIIUH ITPEIoAaBaTelIeM.

OreHKa «yIOBIETBOPUTEIBHOY» BEICTABISETCS, KOTIa 00yJaIoIUiics HerTyOOKie TeOPETUIECKHE 3HAHUS, IPOSBIISAET cI1abo
c(opMUpPOBaHHbBIE HABBIKU aHAIIN3a SBJIECHUI U MPOLECCOB, HEOCTATOUHOE YMEHHUE JIeNaTh apryMEHTUPOBAaHHbIE BHIBOJBI U
HPHBOJHTH IIPUMEPHI, TOKa3bIBAaET HE JOCTATOYHO CBOOOHOE BlIaJeHHE TEPMUHOJIOTHEH, JIOTHIHOCTEIO U ITOCIIEI0BATEIBHOCTHIO
M3JI0KEHNS, JENaeT OIIHOKH, KOTOPBIE MOXKET HCIIPABUTH TOJIBKO NP KOPPEKINH MPEIIO1aBaTelIeM.

O1eHKa «HEYOBIETBOPUTEIBHOY BBICTABIICTCS, KOT/Ia 00yJaromuiica AeMOHCTPUPYeT HE3HAHHE TEOPETUUECKUX OCHOB TIpeaMeTa,
HE yMeeT Je1aTh apryMEHTHPOBAaHHbIE BHIBO/IbI U IPUBOAUTD IIPUMEPBI, HE BJIAJICET TEPMUHOJIOIHEH, IPOSBIIET OTCYTCTBUE
JIOTHYHOCTH U TTOCTIEI0BATENEHOCTRIO U3IIOKEHNUS, AENNaeT OMINOKH, KOTOPhIe He MOJKET UCIIPAaBUTh JaKe IPH KOPPEKIINH
IIPENoaBaTEIeM.

IIpoxoxneHre KOHTPOIBHOIO MEPOIPUATHS [0 CAAYE IK3aAMEHA CUUTACTCS BBIIOIHEHHBIM YCIIEILHO, €CJIM IIPH €r0 OLICHUBAaHUU
II0JIy4€Ha OLICHKA HE HIKE «YIOBJIETBOPUTEIBHON.

6. YHAEBHO-METOAUWYECKOE U HTHO®OPMAIIMOHHOE OBECIIEYEHHWE

6.1. Pexomenayemas jurepartypa

6.1.1. OcHoBHas IMTEpaTYpa

ABTOpBI, COCTaBUTEIHN 3armnaBue Bubmmoreka M3parenscTBo, TOM, 3I11. aapec
JI1.1 | C.B.Kaprasues, Herpanuunonnsie n Marnuroropck: 'OV BIIO «MI'TVY»,
E.I'.Hemmnopenko BO300HOBIISIEMbIE HCTOYHUKH 2008,
SHEpruu: yueOHOE ocooue
JI1.2 | AlIl.backakos, Herpanuuuonnsie u Mockea: UJI "BACTET", 2013,
B.A.Mynn B0O300HOBIISIEMBIC UCTOYHUKU
SHEPIuu: yIeOHUK
JI1.3 |B.IL I'openos, C.B. Oo6mas sHepreruka. Ku. 1. Mocksa, bepaun: upekr-Menua, 2016,
T'openos, B.C. ANbTepHATUBHBIC HCTOYHUKH http://biblioclub.ru/index.php?
Topenos u ap. , Mo SHEPTHH: YICOHHK page=book&id=447693
pexn. B.IL. I'openosa,
E.B. lBanoBoi
JI1.4 |M.IO. Cubukun, I0./1. |HerpaaummoHHble 1 Mockga ;bepnun : lupexr-Menua, 2014,
CubukuH B0O300HOBIISIEMbIE UCTOYHUKU http://biblioclub.ru/index.php?
SHeprud : yuebHoe mocodue page=book&id=257750




ABTOpBI, COCTAaBUTENH

3arnaBue

Bubaunoreka

M3parenscTBoO, rOf, 3I1. aapec

JI1.5 | Enuctparos B.B. Hcnonb3oBanue Cankr-IlerepOypr : M3paTenscTBO
B0O300HOBIISIEMOI SHEPTUH : [Tonurexuuyeckoro ynusepcutera, 2010,
ydeOHOE TIocoOme http://biblioclub.ru/index.php?

page=book&id=362973

JI1.6 | T.A. ®ununmnosa, I'mnposuepreruka : yaue6HOE Hosocubupck : HI'TY, 2013,

M.IL. MucpuxaHoB, nocobue http://biblioclub.ru/index.php?
10.M. Cunopxkun, AT page=book&id=436213
Pycuna
JI1.7 | B.B. JIykyrun, 1.0. CucTeMBbl BJIEKTPOCHA0XKEHHS C Tomck : M3natenscTBo ToMckoro
Mypasnes, 1. A. BETPOBBIMH U COJTHCYHBIMU MOJHUTEXHUIECKOTO YHUBEpcuTeTa, 2015,
ITnoTHUKOB ANEKTPOCTAHIUSIMY : yaeOHOe http://biblioclub.ru/index.php?
nocobue page=book&id=442097
JI1.8 |B.B. Enuctparos, ConHe4HbIE SHEPrOyCTaHOBKH. Cankr-IlerepOypr : M3naTenscTBo
B.A. I'punuxec, E.C. O1eHKa MOCTYIIICHUS [Tonurexauueckoro yausepcurera, 2009,
ApoHOoBa COJTHEYHOTO M3ITYyICHUS : http://biblioclub.ru/index.php?
yueOHOe ocobue page=book&id=442097
6.1.2. lono/THUTeILHAS JINTepPaTypa
ABTOPEI, COCTaBUTENIN 3arnaBue bubnnoreka W3paTenbcTBO, TOM, 371. aapec

JI2.1 |BbparkoBckuii E.B. Herpaaunmonusie u Hogotpouux: HO HUTY MUCuC, 2015,
B0O300HOBIISIEMbIC UCTOYHUKU http://elibrary.misis.ru; www.nf.misis.ru
3HEepruy : yueObHoe mocobue

JI2.2 | bymyes B.B. OHepreruka - 2050 Mocksa: Dueprus, 2007,

http://biblioclub.ru/index.php?
page=book&id=58367

J12.3 | pen. ILII. be3pykux CripaBO4HUK PECYpCOB Mocksa : Dueprus, 2007,
BO300HOBIISIEMBIX HCTOUHHKOB http://biblioclub.ru/index.php?
sHeprun Poccuu: cripaBovYHHUK - page=book&id=58342
KaTajor

JI2.4 |T'.B. Huxurenko, E.B. | ABToHOMHOE Craspomnos :Arpyc, 2015,

Konomes, I1.B. AIIEKTPOCHAOKEHHE http://biblioclub.ru/index.php?
Konomnnes norpeduTene ¢ page=book&id=438729
UCIIOJIb30BaHUEM SHEPTHU
BeTpa : MOHOTpahust
JI2.5 | be3pykux ILIL Berposnepreruka: cnpaBouHoe Mocksa : Oueprus, 2010,
1 METOJIMYecKoe nocodue http://biblioclub.ru/index.php?
page=book&id=58344
6.3 IlepeueHnb MPOrpaMMHOTO o0DecedeHust
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 | Bbpaysep Google Chrome
1.6 |Zoom
I1.7 | Bpaysep Yandex
I1.8 | WinDjView 2.0.2
I1.9 | Skype
I1.10 |Adobe Reader
.11 |MATLAB & Simulink
6.4. Tlepeyens MHPOPMATMOHHBIX CIPABOYHBIX CHCTEM H MPodeccHOHAIBHBIX 023 JaHHBIX
N.1 |https://energybase.ru/ - KaTanor 3MeKTPOCTAHIMIH (ATOMHBIX, TUAPABIMYECKIX, TCIUIOBBIX U Ap.) U HOACTAHIUA MHpa

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE

Ayn. |

Haznauenue

OcHarienue
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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
nperojasarenst (Bce C BBIXOAOM B HHTEPHET), MPOEKTOD,
9KpaH HACTEHHBI, KOMMYTaTop, JOCKa ayJuTOpHas
MernoBasi, BeO kamepa Logitech, komonku, noctyn k SUOC
Yuusepcurera MUCHC 4yepe3 nuuHbBId KaOMHET Ha
miargopme LMS Canvas u Moodle, uIeH3NOHHBIC
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
caMocCTosITeNbHas paboTa Mo JUCHUIIIMHE BBIMOTHACTCS Ha YUeOHBIX 3aHATHAX MOJ] PyKOBOJCTBOM IpernogaBatens. BHeaynuTopHas
CaMOCTOsITeNIbHAs padoTa - IIaHupyeMas ydeOHast paboTa 00yJaromuMcsl, BBIOJIHAEMast BO BHEAYAUTOPHOE BPEMSI 10 3aJaHHIO U
IpPH METOANYECKOM PYKOBOJCTBE MPETIOABATENs, HO Oe3 ero HEMOCpeCTBEHHOTro ydacTus. CaMocTosTeNnbHAs paboTa, He
IpeIyCMOTPEHHas IPOorpaMMON yueOHO JUCIHUIIINHBI, PACKPHIBAIOIIEH U KOHKPETU3UPYIOLIEH ee coJiepikaHue, OCYIIeCTBIIeTCS
00y4aIOIMMCSI MHUIIMATUBHO, C LICJIBI0 PEan3alii COOCTBEHHBIX YUeOHBIX M Hay4HBIX HHTepecoB. s Gonee a3 dpekTruBHOTO
BBITIOJTHEHHS CAMOCTOSATEIBHONM pabOTHI IO AUCIHIUIMHE NPENOAaBaTeIbh PEKOMEHYEeT HCTOYHUKH IS Pa0OTHI, XapaKTepH3yeT
HanOoJee paroHATbHYI0 METOANKY CAMOCTOSITENBbHON pabOoThL, IEMOHCTPUPYET PaHee BEINOJIHEHHbBIE 00ydJaomuMucsa paboTsl 1
T.1.. Bupl 3a1anuil U1 BHEayIUTOPHOM CaMOCTOATENbHOM paboThl, X COJep KaHUE U XapaKTep MOTYT UMETh BapUaTHUBHBIA U

I depeHIPOBaHHbINA XapaKTep, YIUTHIBATh HHANBHIYaIbHbIE 0COOCHHOCTH oOydatommerocst. CamocrosTenbHas paboTa MOXeT
OCYIIECTBIATHCS MHINBUAYATBHO WU IPYIIIAMH CTYACHTOB online ¥ Ha 3aHATHAX B 3aBUCHMOCTH OT IIeNH, 00beMa, KOHKPETHOH
TEMaTHKH CAMOCTOSATENBHOM PabOTHI, ypOBHS CI0KHOCTH. KOHTPOIIb pe3yapTaTOB BHEAYJUTOPHOI CaMOCTOSITENBbHOM pabOoThI
OCYIIECTBIISCTCS B TIPEAEax BPEMEHH, OTBEJCHHOTO Ha 00s13aTeNbHbIC yueOHbIC 3aHATHS 110 JUCUUILIMHE Ha TPAaKTHYECKHUX,

a00paTOPHBIX 3aHATHSIX.




