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1. HEJIX OCBOEHUA

1.1 HCJ'II) 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.07

2.1 TpebGoBanus K HpeHBa]PHTeJILHOﬁ MOATOTOBKE 00y4aI0IIerocsi:

2.1.1 | BropuyHble 3HEPropecypchl MPOMBIIUICHHBIX TPEANPUITHI

2.1.2 |VICTOYHMKH B CUCTEMBI TEIIOCHAOKEHHUS

2.1.3 |KoTenbHble yCTAHOBKU U APOTEHEPATOPHI

2.1.4 | TemomaccooOMeHHOE 000pyIOBaHHE IPEAIPUATHI

2.1.5 | DHeproayauT Ha NPOMBIIUICHHBIX NPEANPUSITUAX U B KOMMYHAJIBHOM X034HCTBE

2.1.6 |Harmerarenu u TEIJIOBBIE IBUTATEIN

2.1.7 | OcHOBHI TpaHC(OPMALIUH TETIIIOTHI

2.2 JucuuninHbl (MOIy/IH) U MPAKTHKH, VI KOTOPBIX 0CBOCHHE JAHHON AUCUMIIJIMHBI (MOAY/I5) HE0OX0AUMO KaK
npeauIecTBYOLIEe:

3. PE3YJIBTATBI OBYYEHUMA IO JUCIHUITIJIMHE, COOTHECEHHBIE C ®OPMUPYEMBIMHA
KOMIIETEHIIUAMMUA

MK-2: Cnioco6eH NpoBOAUTH HAYYHbIE HCCJIETOBAHNS B 00J1aCTH TEMVIODHEPTeTHKHU U TEMJIOTEXHUKH

3HaThb:

[1K-2-31 ocHOBHBIEC HICTOYHUKN HAyYHO-TEXHMYECKOH MH(OPMAIINH TI0 MaTepHanaM B 00JIaCTH HETPAIUINOHHBIX U
BO300HOBIISIEMBIX HCTOUHUKOB YHEPTUU

TIK-2-32 meTonuKy BeeHHsI 3aMEPOB OCHOBHBIX MTOKa3aTenel B 00JacTu HETPaJULMOHHON SHEPTeTUKU

I1K-2-33 MCTOJUKY aHAJITU3UPOBAHUSA BO300HOBIIIEMBIX HCTOYHHKOB OHCPIUU B OIIPCACIICHHBIX obmacTax CTpPaHbI

OIIK-3: CnocoGeH 1eMOHCTPUPOBAThL IPUMEHEHHE OCHOBHBIX CIIOCO00B I10J1y4eHHs, IPe00pa3oBaHusl, TPAHCIIOPTA U
HCIO0JIb30BAHNSA TEII0ThI B TEIIOTeXHHYECKUX YCTAHOBKAX M CHCTeMAaX, 3HAHHS IKOHOMHYECKHX, OPraHN3allMOHHBIX H
ynpaBJieH4eCKHX BONPOCOB, TAKHX KAK: YPaBJIeHHEe NPOEKTAMHU, PUCKAMH U N3MeHEHUSIMH

3HaTh:

OIIK-3-31 ocHOBHBIE HCTOYHHKH HAYYHO-TEXHUUECKON MH(OPMAIK 0 MaTepHaiaM B 00IaCTH HETPAAULUOHHBIX U
BO300HOBIISIEMBIX HCTOYHUKOB SHEPTHH

IIK-2: Cnocoben NPOBOAMTH HAYYHBIC UCC/ICAOBAHUA B o0acTn TCIMJIOOHEPIr€TUKHU U TCIVIOTEXHUKH

Ymerb:

TIK-2-¥3 ucnonp30BaTh pe3ysbTaThl 3aMEPOB U SKCIIEPUMEHTOB IIPU aHAIU3€ IPUMEHEHHSI OIIPEICIICHHBIX HCTOYHUKOB B
SHEpreTHKe paiioHa

[IK-2-Y1 u3y4aTs Ha OCHOBE HKCIIEPUMEHTAIBHOTO HCCIEAOBAHMS YCTAHOBKU HETPAIULIMOHHON SHEPTETUKU

ITK-2-Y2 u3y4ats Ha OCHOBE PE3yIIbTaTOB YKCIICPIMEHTA BO30OHOBIIsIEMbIE HCTOYHUKH SHEPTUH

OIIK-3: CnocoGeH 1eMOHCTPUPOBATHL IPUMEHEHHE OCHOBHBIX CIIOCO00B I0JIy4eHHs, IPe00pa3oBaHusl, TPAHCIIOPTA U
HCNO0JIb30BAHNSA TEII0ThI B TEILIOTEXHUYECKHUX YCTAHOBKAX M CHCTeMAaX, 3HAHHSA IKOHOMHYECKHX, OPraHU3allMOHHbIX H
ynpaBJieH4eCKHX BOIPOCOB, TAKHX KAaK: YIPaBJIeHHe MPOEKTAMH, PUCKAMH U N3MeHEeHUIMH

YMmerb:

OIIK-3-Y1 aHanu3upoBaTh paboTy OTAENBHBIX Y3JI0B MEKTPOCTAHINI 00TACTH HETPAAUIIOHHON SHEPTUH

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

Baanernb:

[TK-2-B2 0CHOBHBIM H3MEPHUTEIEHBIM 000PYIOBAaHHEM JUISI TPOBEICHUS 3aMEPOB M IKCIIEPUMEHTOB B 00JIaCTH HETPAUIIMOHHOMN
SHEPreTUKU

[IK-2-B3 MaTeMaTU9eCKHMH ITPOTpaMMaMHU IJIs1 00pabOTKH pe3ylnbTaToB SKCIIEPUMEHTOB B 00JIACTU HETPAJUIIMOHHON SHEPTeTHKH




OIIK-3: CnocodeH 1eMOHCTPUPOBATL IPUMEHEHHE OCHOBHBIX CIIOCO00B I10JIy4eHHs, IPe00pa30BaHusl, TPAHCIIOPTA U
HCMOJIB30BAHUS TEIIOTHI B TEIUIOTEXHUYECKUX YCTAHOBKAX M CHCTEMAX, 3HAHUS IKOHOMUYeCKNX, OPraHN3aLHOHHBIX U
ynpaBJieH4eCKHX BONMPOCOB, TAKHX KAK: YPABJIeHHE MPOEKTAMH, PUCKAMH U H3MeHEeHUSIMH

Baagern:

OIIK-3-B1 MeToagaMu OLEHKH MOTEHIHaNa, Ce0ECTOMMOCTH YHEPTHU, 000CHOBAHUS SKOJIOTHUECKUX MPEUMYIIECTB UCIIOIb30BaHUS
HETPAJUIUOHHBIX HCTOYHUKOB HA TIPEANIPHUATUAX U B SHEPTETHKE

IIK-2: Cnocoben NPOBOJAUTH HAYYHBIEC HCC/ICI0OBAHUA B odacTn TCIMJIOOHEPIr€TUKHU U TCIVIOTEXHUKH

Baanernb:

[IK-2-B1 ncnone3oBaHuEM cpencTB HHGOPMAITMOHHOTO-U3MEPUTENEHON TEXHUKH B JEKTPOTEXHUIIECKUX YCTPOHCTBAX

4. CTPYKTYPA U COJEPKAHMUE

Kon HanmenoBanue pasnesioB u | Cemectp | Yacos | ®opmupyemsie | Jlutepatypa | Ilpumeuanne KM Beinoan
3aHATHS TeM /BMJ 3aHATHS/ / Kype HHAUKATOPbI H JJI. sieMble
KOMIIeTeH Mt pecypcbl padoThI
Pasnea 1. Beenenue B
HeTPAAMLUOHHYIO
HEPreTHKY
1.1 MecTo anpTepHaTUBHOM 5 2 OIIK-3-31 JI1.1 J11.2 KM1
SHEPIeTUKH B OIIK-3-V1 JI1.3 J11.4
YIOBIETBOPEHUH OIIK-3-B1 IIK- JI1.5J12.1
SHEPreTUYECKUX 2-31 [IK-2-32 23
noTpeOHOCTEH YeToBeKa. IK-2-33 TIK-2-
Herpanuuuonnsie V1 IIK-2-Y2
SHEPreTUYECKHE TTK-2-Y3 TIK-2
ycraHOBKH. /JIek/ -B1 IIK-2-B2
IIK-2-B3
1.2 [ToTpebienue TOMIMBHO- 5 20 OIIK-3-31 JIT.1JI1.2 KM1
SHEPreTUYECKUX PECYPCOB B OIIK-3-V1 JI1.3 J11.4
MHUpe. DKOJOTHYECKHe OIIK-3-B1 ITIK- JI1.5J12.1
ACTEKThI UCTIOJIb30BAHUS. 2-31 [IK-2-32 JI2.3
Cnioco0bl mpeoOpa3zoBaHust TIK-2-33 TIK-2- 21
aJbTEPHATUBHBIX HCTOYHUKOB Y1 IIK-2-Y2
3HEPTUU B MEXaHUYECKYIO, TIK-2-Y3 TIK-2
TEIUIOBYIO U 3JIEKTPUUYECKYIO -B1 IIK-2-B2
suepruto. /Cp/ IIK-2-B3
Paznen 2. I'maposHepreTuka
2.1 Nzydenue cxem 5 4 OIIK-3-31 JIT.1 JI1.2 KM1 P1
THAPOTYPOWHHBIX YCTAaHOBOK. OIIK-3-Y1 JI1.3 J11.4
[Motennan manoi OIIK-3-B1 IIK- J1.5
THPOIHEPTETUKHU, METObI 2-31 I1K-2-32 JI1.6J12.1
ero pacuera. TexHUYeCKHE U [TK-2-33 TIK-2- 23
SKOHOMHYECKHE V1I1IK-2-Y2
ruaposHepropecypcest. /Ilp/ [IK-2-Y3 IIK-2
-B1 IIK-2-B2
IK-2-B3




2.2 I'upposnepropecypcsl. 30 OIIK-3-31 JI1.1J11.2 KM1
OcHogHbIe coopyxenus [DC. OIIK-3-V1 JI1.3J11.4
Perynuposanue peynoro OIIK-3-B1 IIK- JI1.5
ctoka. Bomoxpanwmmumma I'OC. 2-31 1IK-2-32 JI1.6J12.1
OCHOBHBIC TIOHATHUS TIK-2-33 TIK-2- 3
THIPOJIOTHH. MOIIHOCTH U V1 IIK-2-Y2 21
SHEPrUs BOJHOTO MTOTOKA. [IK-2-Y3 TIK-2
OO011e NOHATHS O -B1 IIK-2-B2
THAPOTYPOHMHAX, UX BHIAX U T1IK-2-B3
napameTpax.CocTaB u
KOMITOHOBKA OCHOBHBIX
coopyxenuit I'9C.
PycroBele, IpUNIOTHHHBIE U
nepuanronHsie ['DC.
DHeprus MOPCKUX MPUIUBOB
U IpYTU€ BUJABI SHEPTETHKHU.
BonHoBast sHepreTuka.
BoTHOBBIE AMIEKTPOCTAHITUH,
UX SHEPreTH4YecKue
XapaKTEePUCTUKHY,
0COOCHHOCTH
pexumMoB paboTsl. /Cp/
Pa3nen 3. Berposnepreruka
3.1 BerposHepreruueckue 1 OIIK-3-31 JI1.1J11.2 KM1
ycTaHOBKU. Twribt OIIK-3-V1 JI1.3J11.4
BETPOIHEPTETHYECKUX OIIK-3-B1 IIK- JI1.5
YCTaHOBOK. 2-31 TIK-2-32 JIT.7J12.1
Berpoanexrpocranumu. /Jlex/ [K-2-33 [IK-2- | JI2.3J12.4
V1IIK-2-Y2 JI2.5
MK-2-Y3 TIK-2
-B1 IIK-2-B2
[IK-2-B3
32 Pacuer uneansHoTO M 2 OIIK-3-31 JIT.1JI1.2 KM1 P1
peaJIbHOTO BETPOBOTO OIIK-3-Y1 JI1.3J11.4
koueca. /Tlp/ OIIK-3-B1 IIK- JI1.5
2-31 1IK-2-32 JI1.7J12.1
IMK-2-33 TIK-2- | JI2.3J12.4
V1 1K-2-Y2 J2.5
[K-2-Y3 TIK-2
-B1 IIK-2-B2
IK-2-B3
33 MopgenupoBaHue 4 OIIK-3-31 JIL.1J11.2 KMI1,K P2
BETPOYCTaHOBKH B OIIK-3-Y1 JI1.3J11.4 M2
nporpamme MATLAB. /J1a6/ OIIK-3-B1 IIK- JI1.5
2-31 TIK-2-32 JI1.7J12.1
MK-2-33 TIK-2- | JI2.3J12.4
V1IIK-2-Y2 J12.5
[IK-2-Y3 TIK-2
-B1 IIK-2-B2
[IK-2-B3
34 Teopus uneanrbHOTO 30 OIIK-3-31 JIT.1J11.2 KM1 P1
KpBUILYATOTrO BETPOKOJIECA. OIIK-3-V1 JI1.3J11.4
OO0TekaHue TIOCKOH OIIK-3-B1 IIK- J1.5
MIOBEPXHOCTH, 2-31 1IK-2-32 JI1.7J12.1
MePICHIUKYIISIPHO M MMK-2-33 [IK-2- | JI2.3J12.4
HaIIpaBJICHUIO BETpA. V1 IIK-2-Y2 JI2.5
Hampasnenus TIK-2-Y3 TIK-2
WCTIOJb30BaHUS BETPOBOM -B1 I1K-2-B2
SHepruu. ABTOHOMHas U IIK-2-B3

CHCTEMHasi BETPOHEPreTHKA.
TexXHUKO-PKOHOMHYECKHUE
rokasarenu paboThbl
BETPOIHEPreTUYECKIX
YCTaHOBOK B COCTaBe
sHeprocuctemsl. /Cp/




Pa3nen 4. CosHeunas
IHEPreTHKa

4.1 Ucnonb3oBanue sHEpTUn 1 OIIK-3-31 JIT.1JI1.2 KM1 P1
Comnnia. TUIBI KOJJIEKTOPOB; OIIK-3-Y1 JI1.3J11.4
MIPUHLIMIIBI UX AEUCTBUS U OIIK-3-B1 IIK- JI1.5 J11.7
METO/IbI PACUETOB. 2-31 I1K-2-32 JI1.8J12.1
CeneKTUBHBIC TTOKPHITHS. [MK-2-33 TIK-2- | JI2.2J12.3
AKKyMyIMpOBaHUE TEILIA. V1I1IK-2-Y2
THnbl aKKyMyJISITOPOB U [K-2-Y3 TIK-2
METO/IbI X pacyera. -B1 IIK-2-B2
CoHeuHBbIe AIEKTPOCTAHIUH. IIK-2-B3
CoHeuHbIe
(horoanekTpuuecKue
npeoOpa3oBaTeNH.

TepmoanekTpudeckue
npeobpaszoBatenu. /Jlek/

4.2 Pacuer conneuHoro 4 OI1K-3-31 JIT.1J11.2 KM1 P1
koJiekropa. /I1p/ OIIK-3-V1 JI1.3 J11.4

OIIK-3-B1 IIK- | JI1.5 JI1.7
2-31 1IK-2-32 JI1.8712.1
I1K-2-33 [IK-2- J12.3
V1 IIK-2-Y2
M[K-2-Y3 TIK-2
-B1 [IK-2-B2
[IK-2-B3

43 Kocmuueckune COC. 30 OIIK-3-31 JIT.1JI1.2 KM1 P1
[MapoTypounnsie COC. OIIK-3-V1 JI1.3 J11.4
I'enuocTatel, COTHEYHEIE OIIK-3-B1 IIK- | JI1.5 JI1.7
OalrHu ¥ MaporeHepaTophl. 2-31 TIK-2-32 JI1.8J12.1
Monaynsaeie COC. I1K-2-33 [IK-2- J12.3
ConHeuHoe V1IIK-2-Y2 21
TEIUIOCHA0XKEHHE. [K-2-Y3 TIK-2
ComnHeuyHbIe -B1 IIK-2-B2
TEMJIOAKKYMYJIATOPBI U IIK-2-B3
OTIPECHUTENbHBIE YCTAHOBKH.

TonnuBHEIE d5eMeHTHI. /Cp/
Paznea 5. 'eorepmalibHast
JHEPreTHKa U
OnodHepreTuka

5.1 [onsarue n Knaccuuranus 2 OIIK-3-31 JIT.1J11.2 KM1
ouoTormuBa. Mcmnons3oBanue OIIK-3-V1 JI1.3J11.4
OHOTOIUIMBA JISt OIIK-3-B1 TIK- JI1.5J12.1
SHEpreTHdecKux nenei. /Jlex/ 2-31 1IK-2-32 J12.3

I1K-2-33 [IK-2-
V1 IIK-2-V2
M[K-2-Y3 TIK-2
-B1 IIK-2-B2

I1K-2-B3




52 I'eorepmanbHas 3Heprus. 5 41 OIIK-3-31 JI1.1J11.2 KM1 P1
Hampagnenus OIIK-3-V1 JI1.3J11.4
HCTIOJIBb30BAHUS OIIK-3-B1 IIK- JI1.5J12.1
reoTepMalbHOU HEPIUU. 2-31 [IK-2-32 J12.3
DOTOCHHTES KaK TIK-2-33 TIK-2-
€CTECTBEHHBIN aKKyMYJISTOP V1 IIK-2-Y2
conHeyHOH 3Hepruu. Cocras [IK-2-Y3 TIK-2
U CBOMCTBA 3KCKPEMEHTOB -B1 IIK-2-B2
>KUBOTHBIX U ITHLL. [IK-2-B3
TonnuBHas ApeBecUHA,

TMOJIEBBIE KYJABTYPHI, OTXOBI
neconepepabaThIBaloIIei 1
LIEJUTIONI03HO-0yMakHOU
MIPOMBIIIICHHOCTH KaK
SHEPrOHOCHUTEIH.
IMpousBoacTBO OHOMAcCCH LIS
SHEpPreTUYECKHX Iieseil.
CHHTETHYeCKOE KHUIKOe
TOIINBO. BEIX01 OMorasa u3
CeJIbCKOX 0351 ICTBEHHBIX
otxonoB. CeIpbeBast 6a3a yis
mpou3BoACTBa buorasa. /Cp/

53 [ToaroroBka u caaua 5 9 OIIK-3-31 J.1 KM1
9K3aMeHa /DKk3aMeH/ OIIK-3-V1

OIIK-3-B1 IIK-
2-31 TIK-2-32
TIK-2-33 TIK-2-
V1 IIK-2-V2
[K-2-Y3 TIK-2
-B1 IIK-2-B2
[IK-2-B3
5. ®OHJ OHEHOYHBIX MATEPUAJIOB
5.1. KoHTpoJibHbIe MeponpusiTHs (KOHTPOJILHAS pad0oTa, TecT, KOJUIOKBHYM, 3K3aMeH H T.II), BOIIPOCHI /15
CaMOCTOSITeJIbHOI MOATOTOBKHU
Kon KonTtponrsHoe rilioief;eoMHe B
KM MEpOTIpUATHE I PBI OMPOCHI U1 HOATOTOBKU

KOMITETCHITNH




KM1

ITogroroBka k cinaue
JK3aMeHa

OIIK-3-31;011K-3-
V1;0IK-3-B1;TTK-2
31;TTK-2-32;11K-2-
33;1TK-2-Y 1;[TK-2-
V2:TTK-2-Y3:TTK-2-
B1;[IK-2-B2;[IK-2-
B3

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.




KM2 MopenupoBanue OIIK-3-31;0I0K-3- | Kakumu mapameTpaMu XapaKTepU3yeTcs SHepreTudeckast IeHHOCTb
BETPOYCTaHOBKH B Y 1;0IIK-3-B1;I1K-2 |Berpa?
IIpOrpaMMe -31;IIK-2-32;I1K-2- | Kak onpenensieTcst cpeHsisl CKOPOCTh BETpa B JaHHOH MEeCTHOCTH?
MATLAB 33;IIK-2-Y I;IIK-2- | Kak ompenensieTcst SHEPTHs BETPOBOTO IMOTOKA U KaK OHA COOTHOCUTCS

Y2;I1K-2-Y3;T1K-2-
BIL;IIK-2-B2;T1K-2-
B3

CO CKOPOCTBIO BeTpa?

Kak onpenensiercst BEpOATHOCTb BETPA C ONPENETIEHHOMN CKOPOCTHIO B
nanHoM MectHOCcTH? Kak ompenensercs MOIHOCTh BETPOBOTO ITOTOKA
€IMHUYHOTO CEUCHHS?

UYro Takoe BETPOIHEPreTUUECKUH KaacTp U JUIs 4ero OH COCTaBIsAeTCA?
Kaxk onpernensercst MOITHOCTE BETPOIHEPTeTHUSCKOH YCTaHOBKHU?

Kak ompenensercss BEpOsTHOCTh 0XKUaHHUS BETPOBOTO MTOTOKA
oTnpeieIeHHON MOIIHOCTH?

Kaxkue ycTpoiicTBa Ha3bIBalOT BETPO3HEPTETUUYECKMMH YCTAHOBKAMH?
Kakne cuisl IeicTBYIOT Ha Teno, 00TeKaeMoe IIOTOKOM BO3yxa?
Kaknumu mapamerpaMu xapakTepu3yercs 11000€e BeTpoKoeco?

ITo xaxoil 3aBUCUMOCTH OTIPEAENAETCS MOIHOCTb, pa3BUBaeMas
BETPOKOJIECOM?

ITo kakuM OCHOBHBIM IIPU3HAKAM KJIACCHPHUITIPYIOTCS
BETPOYCTaHOBKH?

5.2. IlepevyeHb padoT, BHINOJHAEMbIX M0 TUCHUTLIHHE (

KypcoBasi padora, Kypcosoii npoekr, PI'P, Pedepat, JIP, IIP u 1.11.)

[IpoBepsiembie
Kon HasBanue
WHIIKATOPHI Copnep:xaHue pabOTHI
paboThI padoTHI N
KOMIIETEeHINH

P1 Pacuerno- OIIK-3-31;0IIK-3- | Comepxxanue PI'P:
rpaduaeckoe V1;0IIK-3-BL;I1K-2 | 1) KpaTkast xapakTepHCTHKa CHCTEM IPeoOpa3oBaHUs COTHETHON
3aJaHHue Ha TEMY -31;1IK-2-32;I1K-2- | sHepruu
"Pacuer cuctembl 33;IIK-2-Y1;I1IK-2- | 2) Be16op cxem reinoBoIoHarpeBaTeIbHOM YCTaHOBKU
COJIHEYHOT'O V2;TIK-2-Y3;IIK-2- | 3) Pacyer TemnoBoit MOIHOCTH CHCTEMBI TOPSIYETO BOJIOCHA0KEHUS
TOpSYEro B1;I1K-2-B2;I1K-2- | 4) Pacder none3Ho# II0Maan COTHEYHBIX KOJIEKTOPOB
BOJIOCHA0XeHU" B3 5) Pacuer akkymynaTopa TEIUIOTH M KOJIUYECTBA BbIpadaThIBAEMOM

SHEPTUH

6) Onenka 3¢ ()eKTHBHOCTH YCTAHOBKH

Texymuii KOHTpOJIb 3a BeiosIHEHUEM PI'P ocymectsisercs
IpenojaBaresieM IIyTeM POBEPKH Pa3iesIoB B COOTBETCTBUU C INIAHOM
BBITTOJTHEHHSI.

P2 MopenupoBanue OIIK-3-31;0IIK-3- | OcymiecTBisieTcsi MOACIAPOBaHIE PaOOThI BEHTHISIIIUOHHOM
BETPOYCTaHOBKHU B V1;0IIK-3-B1;IIK-2 | anexkrpoctanuuu B nporpamme Matlab Simulink mo nHauBHIyansHeIM
porpaMme -31;I1K-2-32;T1K-2- | 3amaHusm
MATLAB 33;I1K-2-V 1;T1K-2-

V2;IIK-2-V 3;11K-2-
BI;IIK-2-B2;T1K-2-
B3

5.3. OueHouHble MaTepuaIbl, HCNOJIb3yeMble IS IK3aMeHa (onucaHue OUJIeToB, TECTOB U T.IL.)

OK3aMCHAIMOHHBIH OHMJIET IO JUCHUIUIMHE BKIIIOYAET B ce0s IBa TEOPETHUESCKUX BOMPOCH IO TeMaM, H3JI0KEHHEIM B 4 paszene
nannoi PIT/I. buners xpaHstcs Ha kadenpe U YTBEPIKICHBI € 3aBEAYIOIIIM.

HpI/IMepLI BOIIPOCOB U 3aJJaHUI KOMIBIOTCPHOI'O TECTUPOBAHUSA

COBOKYITHOCTH NEPCIIEKTHBHBIX CIIOCOO0B MOIYUCHNUS, IepeIadr U UCTIONB30BaHHS SHEPTUH, KOTOPBIE PACIIPOCTPAHEHEI HE TaK
HIMPOKO, KaK TPaJUIMOHHBIE, OJJHAKO MPEICTABIAIOT HHTEPEC U3-3a BEITOJHOCTH UX UCIIOIb30BAHUS U, KaK MPaBHUIIO0, HU3KOM pHCKe
NpUYMHEHHS Bpesia OKpyXKalolle cpene
albTEepPHATHBHAsS SHEPreTUKA
BETPO3HEPIeTUKA

OGUOTOILUIMBO

COJIHCYHas DOHCPIeTHUKa
TUAPOSHEPICTUKA

OTpacib SHEPIreTHKH, CIEHATH3NPYIOAscS Ha IpeoOpa3oBaHNU KHHETHUECKOH SHEPTUH BO3IYIIHBIX Macc B aTMoc(epe B
AIIEKTPUIECKYI0, MEXaHHUIECKYIO, TEIUTOBYIO HIIH B JIIOOYIO APYTYIO (OPMY 3HEPTHH, YAOOHYIO IS HCIOIb30BaHMSA B HAPOIHOM

XO3SHCTBE

BETPOSHCPICTUKA

IbTCPHATHBHAS SHEPrEeTHKA
OHMOTOILINBO

COJIHEYHAsI SHEPreTHKA
THIPOSHEPreTHKA




TOMIUBO U3 PACTUTEIHLHOTO HIIH JXKUBOTHOTO CHIPBSI, U3 MPOAYKTOB )KU3HECATEIBHOCTH OPraHM3MOB MIIA OPraHUYSCKUX
HPOMBILIICHHBIX OTXO/I0B

OHMOTOILINBO

BETPOIHEPIeTHKA

aIbTepPHATHBHAS SHEPreTHKA

COJIHEYHast SHEPreTHKa

THIPOSHEPTEeTHKA

Hamnpagsienue anbTepHATUBHOM SHEPTreTUKH, OCHOBAHHOE Ha HEMOCPEICTBEHHOM HCIIOIb30BAHUH COTHEYHOTO M3TYICHUS IS
TOJTYYIEHUSI SHEPTUH B KAKOM-JTHOO BHJIC

COJTHEYHast PHEPreTHKa

OHMOTOILIMBO

BETPOIHEPreTHKA

aNbTepHATHBHAS JHEPTEeTHUKA

THIIPOIHEPTEeTHUKA

HoBas TeHaeHLUS B SHEPTETHUKE, CBA3aHHAs C IPOU3BOJICTBOM TEIIOBOM U 31EKTPUUYECKON SHEPTUU
pacnpenenéHHoe IPOU3BOACTBO SHEPTUU

reoTepMalbHasi SJHepreTuka

rpo30Basl SHEPreTHKA

YIIPABISAEMBIH TEPMOSICPHBIN CUHTE3

BOJIOPOJIHAS DHEPIeTUKA

VYcerpoiicTBo s MpeoOpa3oBaHus KHHETHIESCKON SHEPTHH BETPOBOTO IMTOTOKA B MEXaHHYECKYIO SHEPTHIO BPALICHHUS POTOpPA C
MOCJIEAYIOIINM €€ IPeoOpa3oBaHNEM B JICKTPHUECKYIO SHEPTHIO

BETPOreHepaTop

BETPsIHAS NIEKTPOCTAHIHS

Ha3eMHas BETpsiHasl JIEKTPOCTAHIMS

npuOpexHas BeTpsiHAs MEKTPOCTAHITHS

menb(oBas BeTpsiHas IEKTPOCTaHIHs

T BeTpSHBIX 2IEKTPOCTAHINH, BETPOTEeHEPATOPHI KOTOPBIX YCTAHABIMBAIOTCS HAa HEOOJIBIIOM YIAJICHUH OT Oepera Mopsi HiIH
OKeaHa

NpHOpEkKHAst BETPSHAS EKTPOCTAHIINS

BETPOTEHEPATOP

BETPsiHAs JJIEKTPOCTAHLUS

Ha3eMHas BETPsHAast JMEKTPOCTaHIIUSA

mrenb(oBasi BETPsSHAs 3IEKTPOCTAHIIUSL

ITosiHas HEpPrUst BETPOBOTO MOTOKA KAaKOKH-IMOO MECTHOCTH Ha OIPEAETICHHON BBICOTE HaJl TOBEPXHOCTHIO 3eMJIH
BETPOBOH MOTEHIHAI

BaJIOBOI ITOTCHITHAT

TEXHUYECKUI MOTEHIAT

3KOHOMHYECKUN MOTEHIIAAIT

BETPOBOH KalacTp

DHepreTUUeCcKUil SKBUBAJICHT BETPOBOTO MOTOKA KAKOH-T1O0 MECTHOCTH Ha ONPeIeNIEHHOM BBHICOTE HaJl TOBEPXHOCTHIO 3€MITU
BaJIOBOM MOTEHIMAT

BETPOBOM MOTEHLIUAI

TEXHUYECKUI MOTEHIAIT

9KOHOMHYECKUN OTEHLIHA

BETPOBOH KajacTp

YacTp BaJOBOTO MOTEHLMAA, KOTOPasi MOKET OBITh MOJIE3HO MCIIOIB30BaHa C MOMOIIBIO COBPEMEHHOIO BETPOIHEPTETHUECKOTO
000pyIOBaHHS C yIETOM TPEOOBAHHUI COLMATIBHO-IKOJIOTHYECKOTO XapaKkTepa

TEXHUYECKUH MOTEHIHAI

BETPOBOM MOTEHIHAI

BaJIOBOM MOTEHINAT

SKOHOMUYECKHH IMOTEHITHAI

BETPOBOM KalacTp

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

TEepPMOSICpPHAs JIEKTPOCTAHIINS

THPOAICKTPOCTAHIIHS

aTOMHAs JIEKTPOCTAHITUS

Kaxoii Tum s5ekTprueckoil CTaHIIMM OCHOBAH Ha TEXHOJIOTHH MpeoOpa30BaHus KHHETHYECKOH SHEPTUH IBH)KEHHsI pabouero Tena B




MEXaHHUYECKYIO 3HEPTHIO:
THAPO3JIEKTPOCTAHIHS

TEIIOBas ANIEKTPUIEcKast CTAHIHS
ATOMHas MEKTPOCTAHITH
TepMOsiiepHas JIEKTPOCTAHIHS

Kakas 13 mepeqnciieHHBIX CTpaH - IUAEp B cepe COTHEUHOH SHePTeTHKH?
CIIA

I'epmanus

Poccus

®panuus

B0300HOBIISIEMYIO 3HEPTHIO MOTYYAIOT M3 IPHPOAHBIX PECYPCOB - TAKUX KaK...
BribepuTe HeCKOBKO U3 4 BAPHAHTOB OTBETA:

BOJIHBI, IIPUJIUBBI

HPHUPOAHBIH Ta3, TOpQ

COJIHEUHBIH CBET, BETEP

yrose, HeTh

HazoBuTe 0CHOBHOE IIPEUMYIIECTBO BO30OHOBIIEMbIX HCTOYHUKOB SHEPTHU.
BribepuTe HeCKOBKO U3 4 BAPHAHTOB OTBETA:

HCYEPIIAEMOCTh

TPYJHOAOCTYIHOCTb

HEHCYEPIaeMOCTh

9KOJIOTHYECKAs] YUCTOTA

KonugectBo snepruu nznydenus CosiHIa BO BCEM AMana3oHe JUIMH BOJIH, IOJIY4aeMOM B €AMHUIY BpEMEHH €AUMHUYHOM

TUTOIIA KO, TIEPIIEHIUKYIISIPHON COTHEYHBIM JIydaM, BHE 3eMHON aTMOC(ephl Ha CPEIHEM paccTOsTHIN Mexny 3eMiéii u CoHIeM,
Ha3bIBACTCSI:

MOIITHOCTBIO U3JTy4EeHUS

COJTHEUHBIM H3JTyICHUEM

KOCMHYECKUM H3ITyICHUEM

COJIHEYHOM IIOCTOSIHHOM

TInockuii comHEYHBIH KOJIEKTOP MpeHA3HAUECH:

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

JUIS IpsAMOTO IpeoOpa3oBaHust SHEPruu n3nydeHus CoslHIa B SIEKTPUUECKYIO SHEPTUIO

JIA Hpeo6pa3013aHI/I${ OHCPTUH U3JIYUCHUSA COJ'IHI_Ia B XMMHWYCCKYIO SHCPIrUiO MUHCPAJIBHOT'O TOIJIMBA
OIITUMU3ALUHN pa6OTLI TOIINIMBHBIX 3JICMCHTOB

Onrryeckuit KO3Q@UINEHT NOJIIE3HOTO EHCTBHS IIIOCKOTO COJTHEYHOTO KOJIJIEKTOpa MOKa3bIBaCT:

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

KaKasi 4aCTh COJIHEYHOH pajinaliy, JOCTUTIIEH TOBEPXHOCTH OCTEKIICHHUS KOJUIEKTOPA, OKa3bIBACTCS MOTJIOIIEHHOH ero
MOBEPXHOCTHIO M HE YIUTHIBAET MIOTEPH SHEPTHHU, CBI3aHHBIE C OTPAKECHUEM YaCTH COJIHEYHOH pajualui

Kakasi 4aCTh COJIHEYHOM pajinaliy, JOCTUTIIEeH TOBEPXHOCTH KOJUIEKTOPA, OKa3bIBACTCS TPE0OPa30BaHHON B SHEPIUIO JBHKEHUSI
MOJIEKYJ paboyero Tena

Kakasi 4aCTh COJIHEYHOH pafinaniy, JOCTUTIIEH TOBEPXHOCTH KOJUIEKTOPA, HE MOJKET OBITH IIPe00Opa3oBaHa B SHEPTHIO JABIKECHUS
MOJIEKyI pabodero Tena

Jl1s1 kaKol 1ey MOBEPXHOCTH COJTHEYHOT'O KOJIEKTOPA BBIITOJIHAIOT BAKYYMHBIMU:

JUIsl yCWIIEHHS OTBOJA TEIJIOThI B OKPYXKAIOLIYIO CPEY 3a CUET TEIIIONPOBOJHOCTH U KOHBEKLIUU
JUISL YBEIMYEHHS OTPAKaTEIbHON CIIOCOOHOCTH IIOBEPXHOCTH KOJUIEKTOpa

JUI CHUKEHHUS II0TEPh TEIUIOTHI B OKPYKAIOLIYIO CPEY 32 CUET TEIUIONPOBOAHOCTH U KOHBEKLUH
JUISL CHIDKEHUSI TIOTJIOIATEIEHOM CIIOCOOHOCTH MOBEPXHOCTH KOJIIIEKTOpa

HcTounnkaMu reoTepMaibHOM SHEpruu Mo Kinaccupukanun MexIyHapoIHOTO SHEPreTHUECKOT0 areHTCTBA He SBIISIOTCS:
MECTOPOXKIEHHE CYXOr0 BOJSHOIO I1apa

MECTOPOXKJEHUE BIAXKHOTO Mapa

TEIJIOTa FOPSIEro aTMOC(EPHOro BO3ayXa

TEIUIOTA CyXUX FOPHBIX IOPOJ,

ropsiyast TepMajbHas BOJa

3aK0H COXPaHEHUS SHEPIUHU 3aKIIF0UaeTCs B TOM, UTO. ..

SHEPIHsl MOXKET MepeaBaThCs MEXIY TelaMU C IOMOIIBIO TEMIONPOBOJHOCTH, KOHBEKIIMU UIIN U3ITy4eHUS
CyMMapHasi SHEprusl 3aMKHYTOM CUCTEMBI HE U3MEHSIETCS] BO BPEMEHU

SHEPIUs - 3TO YNOPSAJOYEHHOE ABUKECHUE 3aPSHKEHHBIX YaCTUL

OH MpEeACTaBIsIET COO0N CyMMy KHHETHUECKOW U MOTEHIHMATbHON SHEPTU CUCTEMBbI




Uro Takoe TerioBast SHeprus?

9TO (pOopMa SHEPTHH, CBSI3aHHAS C JIBIDKEHHEM aTOMOB, MOJICKYJI WJIH APYTUX YACTHI] U3 KOTOPBIX COCTOHT TEJIO

3TO HEPIHsl, COJAEPKalIasCs B ATOMHBIX SApax U BblIEIsieMas IIPU AJIePHBIX PEaKIUIX

9TO TUIIOTETHYECKast HhopMa SHEPTUH, UMEIOIIAs OTPULATEIbHOE JaBIEHHE U PABHOMEPHO 3aIIOJIHSIONIAs BCE IPOCTPAHCTBO
BCEJICHHOM

9TO SHEPrHUs, 3aKIIOYCHHAS B AJIEKTPOMAarHUTHOM T10JIe

PasBuTHe aTOMHOM 3HEPIETHKH CBSA3aHO C...

BO3MOXXHOCTBIO ITOJIy4EHHsI HanOOoJIee ICIEBO AIIEKTPOSHEPTHU
OTCYTCTBUEM BPEIHBIX OTXOJOB

OJIHOBPEMEHHBIM IIOJIy4CHUEM OPYKEHHOTO IUTyTOHHUS
OTPOMHBIMH 3aIlacaMM HEOOXOIUMBIX PECYPCOB

Kakas n3 nepeuncnennsix I'9C spnstercs kpynHeiimei 8 Poccun?
Uraitny

Casno-Ilymenckas ['9C

UYupketickas I'2C

Bpatckas [DC

3 mepednciieHHOro OCHOBHOTO 000pyI0BaHus MapoTypOHHHBIX TOL] McKkIounTe TUIHee
TypOoarperaTsl

napoBasi TypOuHa

KOTJI0arperaTsl

THAPOTYPOHHEI

Kaxoif 13 nepedncieHHbIX HICTOYHUKOB 3HEPIHU HE OTHOCUTCS K BO30OHOBIISIEMOMY BHLY SHEPTUH?
THIIPORHEPIHs

SHEprus NPUIUBOB U OTJIUBOB

reoTepMalibHas SHEprust

SHEPIus JU3eIBHOTO TeHepaTopa

I'eoTepmanbHas 3HEpreTHKa — 9To. ..

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

HarpeBaHue IOBEPXHOCTH, MOTIIONIAONIEH COTHEUHBIE TyYH U MOCIEAyolIee pacipe/ielieHie H UCTIONb30BaHNe TeIlIa
OTpacib SHEPreTHKH, CICHUATN3UPYIOIAscs HA NCIIOIb30BAHUN KHHETHYECKOH HEPTUH BO3YIIHBIX Macc B aTMocdepe

CoJHeYHBIE ICTOUYHUKH SHEPTUH MTPe0OPa3yioT B SHEPTHIO. . .
TEILIO IJIAHETHI

ANIEKTPOMArHUTHOE U3ITyYCHHE COJTHIIA

JIBIKEHHE BO3IYIITHBIX Macc

TEIUIOTY CTOPaHUs BO3OOHOBIISIEMOTO TOIUIMBA

Yro Takoe 6momacca?

SHEPrOHOCHTEIIU PACTUTEIFHOTO MIPOUCXOXKICHHS, 00pa3yeMbIe B mporecce GOTOCHHTE3A.
[IOJIE3HBIE UCKOIAEMBbIE

NPUPOJTHBIE OTXOIbI

SHEPrOHOCHUTEIM AaHTPOIIOTCHHOTO TIPOMUCXOXKICHHUS, CO3IaBAEMbIC B TA00PATOPHBIX YCIOBHSIX

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

Kurai

T'epmanus

Snonus

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

MOBBIIIIEHHOH OITAaCHOCTBIO B AKCILTyaTAIlH

OTCYTCTBHEM COOTBETCTBYIOIINX TEXHUIECKHUX PEIICHHI

3arpsi3HEHHAM OKpPY)KaloLIei cperibl

OHeprum BeTpa - ...... SHEPTHS BO3AYIIHBIX Macc B aTMocepe
KHUHETHYeCKast

NOTEeHIUAIbHAs

TeIIoBast

MEXaHUCTHYECKas

MarHuTHas




ITpuMmeHeHNe TETUIOOTPAXKAIOIIUX CTEKOJ MO3BOJISET CHU3UTD TEILUIONOCTYIUIEHUS U 3aTPAThl SHEPTUH HA CUCTEMBI
KOHIUIMOHUPOBAHHUSA Ha ... %o

15-20

10-15

20-25

40-50

OCHOBHBIM KOHCTPYKTHBHBIM 3JIEMEHTOM COJIHEYHOM YCTAHOBKH SIBIISICTCS?
KOJIJIGKTOP

AKKyMYJIATOP

TEMI000MEHHHUK

Hacoc

OcHoBHBIM 371eMeHTOM ITockoro KCO asistercs?
KOPITyC

MpO3payvHasi N30SI

JY9enOTIOMAIOIIAs TIOBEPXHOCTD

TEIUIOBast U30JIALMUA

KaHaJI TEIJIOHOCUTEIIS

YkaxkuTe eUHUIY H3MepeHHs Kod()(OUIIMEHT M0Ie3HOTO JeHCTBUS KOIIEKTOpa COTHEUHOH SHeprun?
Br/m

KJx

Br/m2

Oe3pazMepHasi BeIMYHHA

Vkaxure onTuManbHyo opueHranuo KC3?
3amajHas

BOCTOYHasI

I0KHAs

CeBEpHas

Kakas Temneparypa BHEIIHMX HEAKTUBHBIMU c10E€B CoHla?
10000 K

5900 K

3800 K

Kakast [yinHa BOJIHBI Y BUAUMOTO COMTHEYHOTO H3TyUCHMUs?
A=04-0,7 MKM

A=0,2-0,4 MKkM

A > 0,7 MKM

U3 4ero cocTOMT MOTOK IOCTYMAIOLIEro Ha 3eMJII0 COJTHEYHOTO M3JTy4eHUs?
KaK M3 TIPSMOTO MTOTOKA, TaK M U3 PACCESTHHOTO aTMOC(EPOil H3TydeHU
TOJIBKO M3 IIPSIMOTO ITOTOKA

TOJIBKO U3 PACCESIHHOTO aTMOC(epOoi H3TydeHns

Yemy paBHa HanOOIIbIIIAsT HHTETPAITbHAS TUIOTHOCTH MMOTOKA COTHEYHOTO M3IYUEHHUS, TPUXOAAIIET0 Ha 3eMITio?
E = 3 kBr/m2
E = 2 xBr/M2
E =1 kBr/m2

CormnporusieHue Ha0eraroneMy oTOKy BETpa XapakTepu3yeTcs apaMeTpoM, Ha3bIBAEMBIM ...
TeOMETPUYECKIM 3aI0THEHHEM

BETPOBBIM ITOIIOPOM

COIIPOTUBIICHUEM BETPY

TeOMETPUYECKIM CONPOTUBIICHHEM

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

TPEXJIONACTHOE KOJIECO

ISTHIONOCTHOE KOJIECO

HIECTUIIONIOCTHOE KOJIECO

OCHOBHBIE pa3HOBUJHOCTH BETPOArperaToB JEIATCs Ha JIBE TPYIIIbL:
KpBUIbYAThIE BETPOJABUTATENN C TOPU30HTAIBHON OCBIO BPAIEHHsS U
BETPOJIBUTATEIN C BEPTUKAIBHOM OCBIO BPALLCHUS




KapyCCeIbHBIC U JIOMIaCTHBIC
JIOIMACTHBIC U OPTOTOHAJIBHBIC
KapyCCIbHBIC 1 OPTOTOHAJIBbHBIC

OTOOp MOIIHOCTH Y OPTOTOHANBHBIX BETPOABUraTENICi HAYMHACTCS IIPU CKOPOCTH BETPa PABHOM ...
5 m/c

7 m/c

10 m/c

12 m/c

30 m/c

IIpu xaxoif CKOPOCTH BeTpa JOCTUraeTCsl HOMHHANBHASE MOIIHOCTh OPTOTOHATIBHOTO BETPOABUTATENA?
5-10 m/c

10-15 m/c

14-16 m/c

15-20 m/c

12-14 m/c

B peanbHOl yeTaHOBKE OpTOroHanpHoro BOY momuocteio 2000 kBT nuameTp koubla, 0 KOTOPOMY ABUXKYTCS KPbUIbsS, COCTABUT
OKOJIO ...

80 m

20 ™

10 M

I5™m

ITosrygenue 6rorasa oCymiecTBISIETCS B peakTopax CIeNUaIbHON KOHCTPYKIINH, CKOJIBKO CYTOK TaM HaXOJATCS OBITOBEIE
OpraHu4ecKue OTXO0b1?

5-7

25-30

10-15

1-5

20-27

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

IMony4enne 6uorasa OCyIIECTBISACTCS B PEAKTOpax CHELHUAIBLHOW KOHCTPYKIUH, IJIe OBITOBBIE OPIraHMYECKUE OTXO/IbI PA3KIIKAOTCS
10 5-7 %-HO# KOHIIEHTpALNH, IIPU HEOOXOIMMOCTH I10JIOTPEBAIOTCS M HAXOSATCS TaM ...CyTOK.

10-15

5-10

10-12

12-15

IonyueHue 6uorasa OCyIIECTBISCTCS B PEAKTOPAX CIELHATbHON KOHCTPYKILUH, I/i¢ OBITOBBIC OPraHMYECKUE OTXO/bI PA3KIKAIOTCS
10 ... %-HO¥ KOHILICHTPAINH, ITPU HEOOXOJMMOCTH MOJIOTPEBAIOTCA M HaxoiaTcs TaM 10-15 cyrok.

5-7

4-5

6-8

7-9

UeMy paBHO MakCHMalbHOE JaBJeHHE B OMOra30BOM peakrope ?
0,04-0,05 MIla

0,4-0,5 MIlIa

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 '0JOBOTO SHEPTONOTPEOICHHS pAaCX0LyeTcsl Ha OTOIUICHUE, TOpsiuee BOJLOCHA0KEHHE U
KOHIUIMOHUPOBAHUE BO3yXa?
20-25%




30-35%
40 - 45%

Kakwe crmoco0bI HCII0Ib30BaHKUS COJIHEYHOTO U3ITYUYCHUSA IPUMEHAIOTCA UISL OTOILICHUS?
TOJIBKO aKTUBHBIC

TOJIBKO ITaCCUBHBIC

AKTHUBHBIC U ITACCUBHBIC

JIo KakuX TeMIepaTtyp nmpeoOpa3oBhIBAET COJHEYHOE U3TYYCHUE B TEIUIOTY IUTOCKHIA KOJIIEKTOP COJTHEYHOM SHEPTUH?
1o 300 oC
10 200 oC
1o 100 oC

Kakoif k03 pHITHEHT MOTTIOMEHNSs COTHEYHOTO U3ITyIeHHS IMEET CIIOH CEIEKTHBHOTO MOKPBITHS B INIOCKUX COTHEYHBIX
KOJUIEKTOpax?

0,90 - 0,92

0,94 - 0,96

0,97 -0,99

Kaxkoe cosHeuHOe H3IIydeHNE YIaBINBAeT IIIOCKUI KOJIIEKTOP COTHEUHOH 3Heprun?
TOJBKO PACCEIHHOE

IpsIMOE U PacCestHHOE

TOJIBKO HPSIMOE

UYeMy paBeH AnanazoH THITHYHBIX 3HAYCHUH KO (HUITIEHTA TEIUIONOTEPh IIOCKOT0 KOJIEKTOPa COTHEYHOH SHeprun?
Kx =1,2 - 10 Br/(M2K)
Kk = 0,6 - 1,0 Br/(M2+K)
Kx =0,2 - 0,4 Br/(M2+K)

Uemy paBeH cpenHUi T010BOH 3KcrutyaTaioHHbii KT/ miockoro KoJekTopa COJTHEUHOM SHeprin?
10-20%
30-50%

60-90%

Kakast mpoH3BOIUTEILHOCTD COTHEYHOTO OMPECHHUTENSI THIIA KTOPSIUUHN SIIUK»?
10-12 n/M2 cyTku

6-9 1/M2 cyTku

3-5 n/m2ecyTKu

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

3a CYET €CTECTBEHHOM KOHBEKIIMH

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

J1o kakoii TemMrepaTypbl MOKHO HarpeTh HEOOJBIIOW y4aCTOK, HA KOTOPOM KOHIICHTPUPYIOTCS COTHEUHBIC JTyIH
TeJIMOKOHIIEHTpaTopamMu?

10 3600 oC

10 2600 oC

10 5600 oC

Ha ocnoBe kakoro MaTtepuralia U3roTaBJIMBarOTCsA COJTHECYHBIC 3JIEMEHTBI?
Ha OCHOBC JIUTHA

Ha OCHOBE Xpoma

Ha OCHOBE KPEMHUA

IIpu ocBeNIEHNN KAKUM CBETOM BO3HHUKAET (POTOEKTPHUECKHIA 2P PEKT B COHEUHOM dIIeMEHTE?
B BUJUMOM U OIIDKHEH HH(pakpacHOH 00IacTsax

B yIbTparuoseToBoil 1 nanpHeil HHppakpacHoit oomacTsIx

B ynbTpaduonaeToBoi obractu

Uemy pasen KII1Jl coBpeMeHHBIX TPOMBIIIIEHHBIX (QoTonpeodpazoBareneii?

6—-8%
10-12%
16 —18%

Kakas mupuHa 3anpem€HHoM 30Hb! y apceHu1a rajims?
Eg=1,43 5B
Eg=2,43 5B




Eg=3,433B

UYemy paer KIIJI 1ydImux COJHEUHBIX TEPMOIIEKTPUIECKUX TE€HEPATOPOB?
oxoio 10%
oxono 15%
okono 20%

B kakoe BpeMs rofja CKOPOCTb BeTpa OOBIYHO BBIIIE?
B BECEHHHUE MECSIIbI

B JICTHHE MECSIIBI

B 3MHUE MECSIIBI

OT 4ero 3aBUCUT KHHETHYCCKAs OHEPIUs BeTpa?
OT €TI0 MaCChl 1 CKOPOCTHU

OT €ro Macchl

OT €ro CKOpoCTH

Kakoif MoxeT OBITh CKOPOCTB IIOTOKA 332 BETPOKOJIECOM?
MOJKeET OBITh JII000H

MOJKET OBITh PaBHA HYIIIO

HE MOXeT OBITh paBHA HYITIO

Yemy paBeH KOIQPUIMEHT UCTIONB30BAHHS SHEPTHH BETPa IS JIyYIIHX OBICTPOXOIHBIX BETpOABUTaTENCH?

£=0,38
£=0,48
£=0,58

Kakue BeTpoaBUTATENH TIOTYIHIN TIPEUMYIIIECTBEHHOE PACIPOCTPaHEHHE?
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 xuamerpa?
HE 3aBUCHT

HE BCET/Zla 3aBHCHUT

3aBUCUT

CKONBKO 3JI€KTPOIHEPIUM IPOU3BOIAT TUAPONIEKTpocTaHu Poccun?
13%
23%
33%

Kakue ruaposHepreTudeckue arperatsl OTHOCAT K MaibiM [ DC?
ot 100 kBT 10 10 MBT
ot 20 MBT 110 30 MBT
ot 40 MBT 110 50 MBT

Kakoro 3nauenus nocruraet KIT1J[ ruaporypoun?
50%
70%
90%

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

yepes coruia

YAaCTUYHO Yepe3 HANpPAaBIAIONIMM alapar, a YaCTUYHO — Yepe3 CoIia

Korna nenecoo6pa3Ho NpUMEHSATh PEaKTUBHBIE THAPOTYPOUHBI?
npH OOJBIINX HAIlOpax W HEOONBIINX pacXoax BOJBI B peKe
1pH OOJBIINX HAaropax W OOJIBIINX PacXoIax BOJBI B peKe

py HeOOJBIIMX HAMOpPax U OOJBIIMX pacxoJax BOJbI B peKe

B kaxmnx FI/II[pOTyp6I/IHaX MOKET BO3HUKHYTH KaBI/ITaIII/IS[?
B PCAKTUBHBIX

B aKTHUBHBIX

B pCaTUBHBIX U AKTUBHBIX

Kakyro nomto notpebnsiemoit sHeprum obecneunBaer dnomacca?




32%
22%
12%

Kaxoe xoinuecTBo TBEPABIX OBITOBBIX OTXOJIOB 00pa3yercs exxeroHo B Poccuu?
40 MITH T
60 MJIH T
80 mutH T

CKOJIBKO BOJIBI COZIEPIKUTCS B BEICYIICHHOW B TeUCHHE HECKOJIBKHX JIET IPEeBECHHE?
oT 5 10 10% BOABI B KJICTOYHOH CTPYKTYpe

ot 15 10 20% BoIbI B KIIETOYHOH CTPYKType

oT 25 10 30% BoAbI B KJIETOUHOH CTPYKTYpe

Kakoro pa3zmepa menaroT qpeBecHbIE TPaHYIIbI JUI CKUTAHUS B KOTIaxX?
7-9 cM B JUITMHY U OKOJIO 3 CM B TMAMETpE
4-6 cM B UIMHY ¥ OKOJIO 2 CM B TUaMeTpe
1-3 cM B JuInHY 4 0KOJIO 1 ¢M B uameTpe

CKOJIBKO TOHH JIPEBECHHBI TPEOYETCs UTsl MPOU3BOJCTBA | T APEBECHOTO YIJIsi?
4-10 T

2-3T1

1,5-2T

Kaxkux 3nauennit nocruraer KIIJ[ muposiunsza B IydIIuX 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 xaxoil KOHIIEHTPAIIMN STHIIOBOTO CIIUPTA MOTHOAIOT IPOXKIKH?
Bome10%
BhIlIE 15%
BeImIe 20%

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

Yemy paser KI1/] nmpeBpalenns SHEpruy OpraHNYecKUX BEIIECTB 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 ISl OTOIICHUS M TOPSYETO BOIOCHAOKEHHS?
He Hwke 500C
ue ke 600C
He Himke 700C

Kakyro 101110 KOTeNbHO-MIEYHOTO TOILIMBA OTPEOIISIOT OTOMHUTENbHBIE KOTEIbHbIE?
0oJiee OJIOBHHBI BCET0 KOTEIBHO-IIEYHOTO TOILTHBA

MEHee TI0JIOBHHBI BCEr0 KOTEINEHO-TICYHOTO TOIUTHBA

Ooiree TPEX UETBEPTEH BCEr0 KOTENBHO-TIEYHOTO TOTUIHBA

CKOJIbKO TIOTPEOISET SHEPTHH KOMITPECCOP TEIUIOBOTO Hacoca M0 CPABHEHUIO C DHEPTUEH, KOTOPYIO OH MOJIAET B CHCTEMY
OTOINICHHSA?

notpediser B 1,5-2 pa3za MeHbIIe, 4eM nogaér

notpediseT B 3-5 pa3 MeHbIIIe, YeM MOJAET




noTpednseT B 6-7 pa3 MEHbIIIE, YeM MOJAET

Kaxwue paboune Tena (xagareHTsl) Hanbosee paclpoCTpaHEeHbI B TEIUIOBBIX HACOCaX?
aMMHaK
(hpeonst
HpomaH

Kakas Temmepatypa rpyHTa HOCTOSHHO JepKUTCS Ha NTyouHe 6onee 15 meTpos?
8-10 0C

12-14 0C

16-18 0C

Yemy pasen KI1/1 npeOpazoBaHuUs SHEPTUH MIPUINBHOTO TCUCHUS B IEKTPUICCKYIO SHEPTHIO?
80%
60%
40%

Bo ckombKo pa3 yaenpHas INOTHOCT SHEPTHH MOPCKHX BOJIH OOJIBIIE SHEPTHH BeTpa?
B 5 pa3

B 10 pa3

B 15 pa3

Kak gwkercs kaxaast yacTULA KUIKOCTH B BOJIHE?
10 CUHYCOHJIE

IO DJUTHIICY

M0 OKPYXHOCTH

OT 4ero 3aBHCUT MOIIHOCTb, IEPEHOCUMAs BOJTHAMH?

MPsIMO MIPONOPLIMOHANBHA KBAJIpaTy aMILIUTY/AbI U IEPUOLY
00paTHO MPOMOPIMOHAIEHA KBAAPATY aMIUTUTYIbI H IEPHOTY
00paTHO MPOTMOPIMOHAFHA aMIUTUTYIE H TICPUOTY

IIpu kakoil ynenbHON MOIIHOCTH BOJIH MOTYT 3 (eKTHUBHO paboTaTh BOJTHOBbIE CTAHLIUU?
oxoio 60 kBt/m

oxoio 80 kBt/m

oxono 100 kBt/m

3a cuéT KaKHX MTPOLIECCOB MTPOTPeBarOTCs nepsble 10 M BOJHOM TOMNIIH, MOTMIOAONIEH COTHEYHOE H3ITydeHne?
3a CYET TEIUIONPOBOIHOCTH

3a cuéT TypOYJIEHTHOTO NepeMeIINBaHMs

3a CYET TEIUIONPOBOAHOCTH 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 1010 JIb10M B ApKTHKE?
+6 - +7 0C
+4-+50C
+2-+30C

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

5-9%

10-14%

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

Kakoii crioco0 mosrydeHwst BOJI0pOo/1a CaMblii paciipoCTpaHEHHBIN?
XUMHUYCCKNE pCaKun

ANIEKTPOITH3

TEPMHYECKOE Pa3JI0KCHUE BOJIBI

3a cuéT Yero 0KuaeTCs MOBBILICHUE dPPEKTUBHOCTH dIEKTPOIH3a?




3a c4€T NPUMEHEeHUs KaTallki3aToOpOB
3a c4ET MPUMEHEHUSI ra30T€HEPaToOpOB
3a c4ET IPUMEHEHUSI Ta30aHANN3aTOPOB

Jlo Kakoi TeMIepaTypbl HarpeBaloT OMOMacCy NpH TEPMOXUMHUYECKOM METO/Ie OJIydeHHUsI Bogopoaa?
Jo 150-400 0C
1o 500-800 0C
10 850-900 0C

IMpu xakoif TeMmepaType BOIOPOT MOXKET OBITH CXKIKEH?
npu 40 K
npu 30 K
mipu 20 K

INoxmagaeT 11 oA OTpaHUYEHHs BTOPOTO 3aKOHA TEPMOANHAMUKH () (HEeKTHUBHOCTH TOIUIMBHBIX IEMEHTOB?
BCer/a MNoAmnangaeT

MHOI'ZIa TOANAAAET

HE [OJANAaNaeT

Kaxwe BeliecTBa UCIOJIB3YIOT B CBOCH paboTe TOIIMBHBIE AIEMEHTHI?
BOJIOPOJT X KHCIIOPOJT

OPOMAaH U KUCIOPOJT

STUIICH M KHCIIOPOJT

W3 kakoro BHEIIHETO HCTOYHHKA TOTLIMBA BBIJCIIAAIOT BOAOPO/ ITPU UCITOJIB30BAHUUN TOINIMBHBIX DJIEMCHTOB Ha TpchnopTe?
U3 3TaHOJ1a

13 MCTAaHOJIa

N3 caxapo3bl

Kaxwe BemecTBa sBIISIOTCS HPOAYKTaMH PaOOThI TOIUIMBHOTO JIEMEHTA?
TEIUIO U YIJIEKUCIIBIH ra3

TOJIBKO TEIUIO

TEIJIO U BoJa

Kakoe HampspkeHHE BO3HUKAST 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 paBer KI1/] TOIIMBHBIX 3JIEMEHTOB C HOHOOOMEHHOW MeMOpaHOi?
20-30%
40-50%
60-70%

Kakyro pabouyro TemMneparypy HMEIOT TOIUIUBHBIE 3JIEMEHTHI ¢ TBEPBIM AekTponuToM (SOFC)?
ot 800 1o 1000 0C

ot 600 1o 700 0C

ot 400 mo 500 0C




5.4. MeToauka OLIeHKH 0CBOCHHS NUCHMILIMHBI (Moay/1s, npakTuku. HAP)

Kputepuu ouieHuBaHus OTBETA HA DK3aMEHE
O1eHKa «OTIMYHOY» BBICTABIIAETCS, KOTAa 00yJaroUiicsl AEMOHCTPUPYET CUCTEMHBIE TEOPETHUECKUE 3HAHUS, BIaJEeT
TEPMHHOJIOTHEH, IeflaeT apryMEHTHPOBAaHHBIE BBIBOBI H 000OIICHUS, IIPHBOIUT IIPUMEPHI, TIOKa3kIBacT CBOOOTHOE BIIaCHHE

MOHOJIOTHYECKOH PEYBI0 U CIIOCOOHOCTH OBICTPO pearupoBaTh Ha YTOUHSIOMINE BOIPOCHL.

O1eHKa «XOPOILO» BBICTABISETCS, KOrja 00ydaromuics JeMOHCTPUPYET IIPOYHbIE TEOPETHUECKUE 3HAHNUS, BIageeT
TEpMUHOJIOTUEH, JeNIaeT apryMEHTHPOBAHHBIC BHIBO/IBI M 0000IIECHYS, TPUBOAUT IPUMEPBI, HO IIPH 3TOM JIEIACT HECYIIECTBEHHBIC
OIIMOKH, KOTOPBIE OBICTPO UCIIPABIISIET CAMOCTOSTEIBEHO MIIH IIPH He3HAYUTEIFHOM KOPPEKIIUH ITPEIogaBaTeIeM.

Or1eHKa «yIOBIETBOPUTEIBHOY» BEICTABIISIETCS, KOT[a 00yJaIoIUiics HErTyOOKIe TEOPETUIECKHE 3HAHUS, IPOSBIISAET cIabo
copMHpOBaHHBIC HABBIKM aHAJIN3A SIBJICHUN U IIPOLIECCOB, HEAOCTATOYHOE YMEHHE JIeIaTh apI'yMEHTUPOBaHHbBIC BHIBOJIBI U
TPUBOIMTE IPUMEPHI, TOKA3BIBACT HE TOCTATOYHO CBOOOIHOE BIIaJICHUE TEPMUHOIOTHEH, TOTHIHOCTHIO U ITOCIEI0BATEIEHOCTRIO
W3JI0KCHNS, JENaeT OIIHOKH, KOTOPBIE MOXKET HCIIPABUTH TOJIBKO NP KOPPEKINH MPEIIOaBaTEIeM.

O1eHKa «HEYOBIETBOPUTEIBHOY» BBICTABIICTCS, KOTIa 00yJaromuiica AeMOHCTpUPYeT He3HAaHHE TEOPETUUECKUX OCHOB MpeaMeTa,
HE yMeeT JieNaTh apryMEeHTUPOBaHHbIE BHIBOBI U IPUBOIUTH IPUMEPEI, HE BIaJE€T TEPMHHOJIOTUEN, IPOSBIISET OTCYTCTBHE
JIOTHYHOCTH U TTOCIIE0BATENEHOCTHIO U3IIOKEHNS, AENNAeT OIINOKH, KOTOPEIe He MOJKET UCIIPAaBUTh JaKe IPH KOPPEKIINH

npenoaaBaTciIeM.

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

6. YHEBHO-METOAUWYECKOE U HTHO®OPMAIIMOHHOE OBECIIEYEHHUE

6.1. Pexomenayemas jurepartypa

6.1.1. OcHoBHas iuTEpaTYpa

ABTOpBI, COCTaBUTEIHN

3ariaBue

Bubanoreka

M3parenscTBO, TO1, 3I11. aapec

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

Herpanuunonnsie n
BO300HOBIISICMbIC HCTOYHUKH
SHEPruu: yueOHOoe mocooue

Marnuroropck: 'OV BITO «MI'TVY»,
2008,

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

Herpaaumonusie u
BO300HOBIIIEMBIE HCTOYHHKHU
SHEpruu: yudeOHUK

Mockea: UJI "BACTET", 2013,

JI1.3 |B.IL I'openos, C.B.
T'openos, B.C.
T'openoB u ap. , mox
pexn. B.IL. I'openosa,
E.B. lBanoBo#

O6mas sHepreruka. Ku. 1.
ANbTepHaTUBHBIC HCTOYHHKI
SHEPTUH: YIeOHUK

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

JI1.4 |M.IO. Cubukun, FO.11.
CuOukuH

Herpagummonnsie u
BO300HOBIISIEMBIE HCTOYHUKH
SHepru : yuebHoe nocoodue

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

JI1.5 | Enuctparos B.B.

Ucnonp3oBanue
BO300HOBIISIEMON SHEPTHH :
yuebHOe ocobue

Cankr-IlerepOypr : M3garenscTBO
[Tonurexunueckoro yausepcurera, 2010,
http://biblioclub.ru/index.php?
page=book&id=362973

JI1.6 |T.A. ®ununmosa,
M.II. MucpuxaHos,
I0.M. Cunopkun, AT.
Pycuna

T'unposnepreruka : yueOHOE
rmocooue

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

JI1.7 | B.B. Jlykyrun, 1.0.
Mypagies, 1A
IInoTHHKOB

CucTeMBl JJIEKTPOCHAOKEHHS C
BCTPOBBIMU U COJTHCYHBIMHU
SNIEKTPOCTAHIMAMH : yueOHOE
nocobue

Tomck : U3narenbpcTBOo ToMcKOro
MOJINTEXHUYECKOTO yHUBepcurera, 2015,
http://biblioclub.ru/index.php?
page=book&id=442097

JI1.8 |B.B. Enucrparos,
B.A. I'punuxec, E.C.
ApoHOBa

ColHeYHbIE SHEPTOYCTAaHOBKH.
O1neHKa NOCTYIUIEHUS
COJTHEYHOTO M3IydCHUS :
yueOHOe nocoOue

Cankr-IletepOypr : M3naTenbcTBO
[Monmurexanueckoro yausepcurera, 2009,
http://biblioclub.ru/index.php?
page=book&id=442097

6.1.2. JlonosiHuTEIBHAS JIUTEPATYpPa

ABTOpBI, COCTaBUTENH

3ariaBue

bubnuoreka

UznarenbcTBO, TOM, 311. aapec

JI2.1 |BbparxoBckuii E.B.

Herpagummonssie u
BO300HOBIISIEMBIC HCTOYHUKH
SHeprud : yuebHoe nocoodue

Hosotpounk: HO HUTY MUCuC, 2015,
http://elibrary.misis.ru; www.nf.misis.ru




ABTOPEI, COCTaBUTEIH 3arnaBue

Bubaunoreka M3parenscTBoO, rOf, 3I1. aapec

JI2.2 | bymyes B.B. OHepreruka - 2050 Mocksa: Dueprus, 2007,
http://biblioclub.ru/index.php?
page=book&id=58367

JI2.3 | pen. ILII. Be3pykux CrpaBOYHHUK peCypcoB Mockga : Dueprus, 2007,

BO300HOBIISIEMBIX HCTOYHHUKOB http://biblioclub.ru/index.php?
sHepruu Poccun: cripaBOYHUK - page=book&id=58342
KaTajor
JI2.4 |T'.B. Hukurenko, E.B. | ABToHOMHOE Craspomnods :Arpyc, 2015,
Konomes, I1.B. AIIEKTPOCHAOKEHHE http://biblioclub.ru/index.php?
Konomnes norpeduTene ¢ page=book&id=438729
UCIIOJIb30BaHUEM SHEPTHU
BeTpa : MOHOTpahust
JI2.5 | be3pykux ILIL Berposnepreruka: cnpaBouHoe Mocksa : Oueprus, 2010,
¥ METOJIMYecKoe nocodue http://biblioclub.ru/index.php?
page=book&id=58344
6.2. Ilepeuens pecypcoB HH(GOPMAIMOHHO-TEIEKOMMYHUKANIMOHHOH ceTu «UHTEepHeT»
31 | Onexrponssii kypc LMS Moodle https://moodle-nf.misis.ru
6.3 IlepeyeHb NPOrpaMMHOro odecrneyeHust
I1.1 |Mathcad 14.0 University Classroom Perpetual
I1.2 | Microsoft Office Professional Plus 2013 Russian OLP NL AcademicEdition;
1.3 | WinPro 7 RUS Upgrd OLP NL Acdmc
1.4 |Micro-Cap 10 Evaluation
I1.5 | Bpaysep Google Chrome
1.6 |Zoom
I1.7 |Bpaysep Yandex
1.8 | WinDjView 2.0.2
I1.9 | Skype
I1.10 |Adobe Reader
.11 |MATLAB & Simulink

6.4. Tlepeyens NHPOPMANHOHHBIX CHPABOYHBIX CHCTEM H MPOdecCHOHAIBHBIX 023 TaHHBIX

n.1 | https://energybase.ru/ - KaTajnor 31eKTPOCTAHIUHN (ATOMHBIX, THAPABINYECKUX, TETUIOBBIX U JIP.) ¥ MOJCTAHLIUN MUpa

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE

Ayn. | Hasuauenune OcHarenne
139 VYuebHas mabopartopus (xommbioTepHBIH | KomMmuekr — yueGHOI  mebenmm Ha 24 wMecra i
KJIacc) Kabuner KypCOBOI'O u | oOyqaromuxcsi, 12 CTaMOHApHBIX KOMIIBIOTEPOB  JUIA
JMIIOMHOTO NPOEKTUPOBaHUs, | OOyJarommxcsi, 1  CTalMOHAapHBIH  KOMIIBIOTEp  JUIs

CaMOCTOSTEIBEHOH paboTH 00yJaromuxcs

mpernogaBarens (BCe C BBIXOJOM B HHTEPHET), IMPOCKTOP,
9KpaH HACTCHHBI, KOMMYTaTop, JOCKa ayJuTOpHas
MernoBasi, BeO kamepa Logitech, komonku, noctyn k SUOC
VYuusepcurera MUCHC 4yepe3 nuuHBIA KaOMHET Ha
miarpopme LMS Canvas u Moodle, nueH3nOHHBIC

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

8. METOAUYECKHUE YKA3AHUSA 1JIAA OB YYAIOIIUXCA

B npouecce n3ydeHns AUCHUILTHHEI BBIACISIOT B BUA CAMOCTOSTENBHON pabOTHL: ayTUTOpHAs U BHEAyAUTOPHAs. AyTUTOpHAs
CaMOCTOSITENIbHAs padoTa M0 AUCIUIUIMHE BBIIOJIHSIETCS Ha y4eOHbIX 3aHATHAX MO/ PYKOBOACTBOM IpenojaaBarens. BHeaynuropHas
caMocCTosTeNIbHas paboTa - IIaHupyeMas yaeOHast pabota 00yJalomuMcs, BEITOTHsIeMast BO BHEAYIUTOPHOE BPEMS 110 3aJaHUIO U
HPH METOANYECKOM PYKOBOJICTBE IIPEIOAABaTENs, HO Oe3 ero HeMOCPeACTBEHHOTO yyacTrsa. CaMocTosATebHAs padoTa, He
MpeIyCMOTPEHHAs IPOTrpaMMOi yueOHOM JUCHUIUTMHBI, PACKPBIBAIOLIEH H KOHKPETH3UPYIOIIEH ee cofep:KaHue, OCYIECTBISETCS
00y4aIOINMCSI THUIIMATHUBHO, C LIEJIBI0 PEaIN3alii COOCTBEHHBIX YIeOHBIX M HayJHBIX HHTepecoB. s Gonee 3 pekTuBHOTO
BBITIOJTHEHHS CAMOCTOATEIBHON pabOoTHI 10 AUCIHIUIMHE NPENOoaBaTeIh PEKOMEHYEeT HCTOYHUKH IS Pa0OTHI, XapaKTepH3yeT
HanOoee paroHAIbHYI0 METOAUKY CAMOCTOSTENbHON pabOoThL, IEeMOHCTPUPYET paHee BHINMOIHEHHbIE 00yJaromuMucs paboTsl U
T.I. Bus! 3aaHuii 11 BHeayJUTOPHOIT CaMOCTOSITENbHOM paboThI, UX COAEPKaHUE U XapaKTep MOTYT UMETh BapUaTUBHBII U
nmuddepeHITIMpoBaHHBIA XapaKTep, YIUTHIBAaTh HHIUBHIYaJIbHBIE 0COOEHHOCTH oOydatomerocs. CaMoCTOsTeNbHAs padoTa MOXKET
OCYIIECTBIATHCS MHINBUAYATBHO WM IPYIIIAMH CTYACHTOB online ¥ Ha 3aHATHSIX B 3aBUCHMOCTH OT IIeNH, 00beMa, KOHKPETHOH
TEMAaTHKU CAMOCTOSTENILHONU paOOThI, YPOBHS CI0KHOCTU. KOHTPONb pe3yapTaToB BHEAYAUTOPHON CAaMOCTOSTENEHON paboThI
OCYIIECTBIIETCS B TIPEAEiax BPEMEHH, OTBEJCHHOTO Ha 00s13aTeNbHbIC yUeOHbIC 3aHATHS 110 JUCUUILIMHE Ha TPAaKTHYECKHUX,
a00paTOPHBIX 3aHATHSIX.




