ﬁﬁ;ﬁ“iﬂ ”;Tg;gﬁggﬁ%f@fﬁf%“ﬁﬁ’&”ﬁﬁ&% BBICILIET'O OBPA30BAHMS POCCUMCKOM ®EIEPALIU
(DMO:pKOT%B%ﬁF&%%%&%mcy[{apCTBeHHOC ABTOHOMHOEC 06pa30BaTeJIbHOC YUpexKaAeHHe BbICIICIo Oﬁpa30BaH]{lﬂ

LlomxHocTy: Iupektop cﬁmhlavmﬂaﬂbﬂblﬁ HccJe10BaTe/bCKH TexHosornyeckmnii yunepeuretr «MUCHUC»

[JlaTa nopnucanms: 28.05.2026 12:18:24 Hosorpounnkuii gpuaman
YHUKanbHbIV MPOrpaMMHbIN KIKOY:
10730ffe6b1ed036b744b6e9d97700b86e5c04a7 [Mpunoxenue 4

k OITOIT BO 13.03.01 TemosHepreTHKa U TEIUIOTEXHUKA
HpOMBIIHJ'IeHHaSI TCIUIOOHEPIreTUKA

Paboyas nmporpaMmMa JUCHUILIUHEI

HeTpaguumnoHHble ¥ BO300HOB/IsIeMble HCTOYHHKHI
YHEPIruHU

3akpemeHa 3a nogpasaenenneM  Kadeapa 3siekTpoanepreTuku u 3jexkrporexHuku (HoBorpounkuii punmnasr)

Hanpasnenue noaroroBku 13.03.01 TennosHepreTuka U TEIUIOTEXHUKA

O0pazoBarenpHas IporpaMma 13.03.01 TennosHepreTuka 1 TemIoTexHUKa / [IpoMbIIUIeHHAS TEIUIOSHEPTETHKA
Kanugukanms Bakanasp

®opma o0yueHHs 3a049Hast

Ofmas Tpy10eMKOCTh 5S3ET Buns! koHTpoOIIs Ha Kypcax:

Yacos 1o yueOHOMY TUIaHY 180 IK3ameH 4

KypcoBasi padora 4

PacnpeneneHne YacoB JUCHMIIVIMHBI 10 KypcaM

Kypc 4

Bun 3ansuii v | PII Hroro
Jlexuun 8 8 8 8
JlaboparopHbie 4 4 4 4
IIpakTuyeckue 8 8 8 8
B tom uucne uHT. 2 2
HWroro ayz. 20 120 |20 |20
KonTaktHas paborta 20 120 |20 |20
Cam. pabora 151 | 151 | 151 | 151
B tom umcne cam. pabora
B pamkax ®OC
Yacel Ha KOHTPOJIb 9 9 9 9
Htoro 180 | 180 | 180 | 180




IIporpammy coctaBuia(u):

K.0.H, 3a8.kag., Maxcupuna P.E.

Pabouast mporpaMMa JHCIUIUIHHBL

HeTpa}Il/llIl/IOl-[]-lbIe M BO300HOBJIsIEMbIe HCTOYHHKH JHEpruu

CocraBiieH Ha OCHOBaHMH y4eOHOTO TUIaHA:

13.03.01_26 Temmosuepretuka u TtemnoTexuuka [IpIITO 3aou.plx, yrBepkaenHoro YuensiM coBetom HUTY MUCHUC B
cocraBe cooteTcTBytomedd OIIOII BO 13.03.01 TemmosHepretuka W TeIUIOTEXHHMKA [IpOMBIIITIEHHAs TEIJIO3HEPreTHKa
poTokou1 oT 27.11.2025 Ne68.

Pabouas mporpamma oo0peHa Ha 3aceJaHuN
Kadenpa 3sekrpodHepreruku u iekrporexuunku (HoBorponukuii puamnas)

IIpotokou ot 11.03.2026 r., Ne3.

PykoBonutens noapasznenenus Maxupuna Pauca EBrenneBHa.



1. HEJIX OCBOEHUSA

1.1 HeJ’IB JUCHUTUINHBI: U3YYECHUE TIEPCIECKTUBBI PA3BUTUA, MUPOBOTO U OTEUYECCTBEHHOTO ONTbITA OCBOCHUA UCTOYHUKOB
BO300HOBJIIEMOM OHEPTUHU, a TAKIKEC AJIbTEPHATUBHLIX MO OTHOIICHHUIO K TPAAUIUOHHBIM UCTOYHUKAM, IPUMEHSACMBIM B
OHCPICTHUKCE.

1.2 | 3amauu: MO3HAKOMUTB O0YYAIOIIMXCSI C TPOOIEMON OrpaHHYCHHOTO 3aIlaca )KUIKOTO M Ta30BOr0 TOIUIMBA, CO CTPYKTYpOr
MIPOM3BOJICTBA M NOTPEOICHNUS TOIUIMBHO-IHEPTETHIECKUX PECYPCOB; AaTh HHPOPMALIHIO O TOTCHIHATBHBIX
BO3MOKHOCTSAX HCIIOJIB30BaHMS, IPUHINIIAX UCTIOIB30BAHMS KOHCTPYKIMH U pexXuMax paboTsl 000pyJ0BaHUS HA
HETPaJULUOHHBIX U BO30OHOBIISIEMBIX HCTOYHHUKAX.

2. MECTO B CTPYKTYPE OBPA3OBATEJBbHOM ITPOI'PAMMBI

biok OII: b1.B.JIB.04

. BaHMSA K NPeIBAPUTEILHOM MMOATOTOBK YAIOLIErocs:
2.1 TpebdoBa eIBa e 0l MOATOTOBKE 00yYaI0IIeroc

2.1.1 | DHepreTnyecKuid MEHEHKMEHT

2.1.2 | Teopus BepOsATHOCTEH U MaTeMaTHYECKasi CTATUCTUKA

2.1.3 | AHanuTHueckasi TeOMETpHUs U BEKTOpHas anredpa

2.1.4 | MaremaTunka

2.1.5 |dPusuka

2.1.6 |HaueprarenbHast FeOMETpPHS U HH)XXEHEpHAs rpaduka

2.1.7 |IlpuxiagHas MeXaHUKa

2.1.8  |I[IpupomooxpaHHBIE TEXHOIOTUH HA 00BEKTaX TEIUIOIHEPTETHKH

2.1.9 | TexHuueckas TepMOJUHAMUKA

2.1.10 | Temromaccoobmen

2.2 Jucuuniaunbl (MOAYJI4) U MPAKTHKH, AJI51 KOTOPHIX 0CBOEHHE JAHHOM JMCUMNJIMHBI (MOAYJIs1) HEOOXOAUMO KaK
npejuecTBylomee:

2.2.1 |IloaroToBka K mpoleaype 3amiThl U 3aIIUTa BBITYCKHOW KBATH(QHUKAIIIOHHON pabOoTHI

2.2.2 | TexHonornyeckrue YHEPrOHOCUTEIN TPEITPUITHN

2.2.3 | BQHeprocOepexeHUE B TEIJIOIHEPTETUKE M TEIUIOTEXHOIOTHH

2.2.4 | HayuHo-uccrnenoBaTenbckas padora

2.2.5 |IIpenmuruioMHas IpakTUKa

2.2.6 | HbOpManMOHHBIE TEXHOJIOTUH B TETUNIOOHEPIeTUKE

2.2.7 | KoMmbroTepHOE MOJENIHUPOBAHKE B TETNIOIHEPIETUKE

2.2.8 | DnexTpocHabkeHUE U 000PYIOBAaHHE MPOMBIIIICHHBIX TPEANPUITHH

2.2.9 |DnexTpudeckas 4acTh TEIUIOBBIX JIEKTPOCTAHIUH

3. PE3YJIbTATBI OBYYEHMUA 110 JUCHUIIVIMHE, COOTHECEHHBIE C ®OPMUPYEMbBIMHU
KOMIIETEHIlUSIMHA

OIIK-2: CniocoGeH AeMOHCTPHPOBATH 3HAHHE M IOHMMAHHE MATEeMATHKHU U IPYIUX (PYHAAMEHTAJIbLHBIX HAYK, JeKalluX B
OCHOBe COOTBETCTBYIOIIel MH:KeHePHOH crenuaan3alui, NPUMEeHATh COOTBeTCTBYIOIINI PU3MKO-MaTeMaTHYeCKU
anmapar, MeToJbl aHAJIN32 H MOJeIHPOBAHNUSI, TEOPETHYECKOT0 H IKCIIEPHMEHTATBLHOIO0 HCCIe0BAHMSI IPH peleHun
Nnpo¢ecCHOHAIBHBIX 32124

3HaTh:

OIIK-2-31 ocHOBHBIE UCTOUHUKH HAyYHO-TEXHHUUECKOH HHPOPMALIMH 110 MaTepuaiaM B 00JacTH HETPAJULMOHHBIX U
BO300HOBIIIEMbBIX HCTOYHUKOB S9HEPTUH

OIIK-2-32 ocHOBHBIEC nporpaMmMbl MOACIMPOBAHUS TCXHOJIOITMYCCKUX ITPOLECCOB B obJractu HETPpAaAUIIUOHHBIX BO300HOBJISIEMBIX
HNCTOYHUKOB DOHCPTUN

OIIK-2-33 MeToasl aHANH3a U MOACTUPOBAHUS OCHOBHBIX HETPAJUIMOHHBIX HCTOYHUKOB MIEKTPUIECKON SHEPTUH

IK-2: Cnnocoden NMPOBOJAUTH HAYYHbIC HCCICIOBAHUSA B o01acTH TEMJIOIHEPIreTUKU U TEIJIOTEXHUKHU

3HaThb:

I1K-2-33 MCTOOUKY aHAJIU3UPOBAHUA BO300HOBJIIEMBIX HCTOYHHKOB OHCPIruu B ONPCACICHHBIX o0macTsx CTpaHbI

[1K-2-32 MeToauKy BEeACHUS 3aMEPOB OCHOBHBIX MTOKa3areseil B 001acTH HETPaAULIMOHHON YHEPTETUKHI

ITK-2-31 ocHOBHBIC HCTOYHHKH HayYHO-TEXHHYECKOM HH(pOpMaLK 0 MaTepraiaM B 00IaCTH HETPAAUIIMOHHBIX U
BO300HOBJISIEMBIX ICTOYHIUKOB DHEPTUH

ITIK-1: Cnoco0eH NpoeKTHPOBATh M KOHCTPYHPOBATh KOTeJbHbIe, HEHTPAJbHbIE TeIVIOBbIe H MaJble TeIVIOLEeHTPAaJIH, a
TaKsKe TeIJIOBbIE CETH C UCNO/Ib30BaHHeM HH(PPOBLIX TEXHOJIOIHIA




3HaTh:

[IK-1-31 MeToABI IPOBEICHUS PACUETOB SHEPreTHUECKOI MOIITHOCTH YCTAHOBOK ISt HCIIOJIB30BAHHS SHEPIUHU COJHLA, BETpa U
JpPYTHUX SHEPTeTUUECKUX PECYPCOB

ITK-1-32 MeTomp! IPOSKTHPOBAHUS BCIOMOTATEIIBHBIX Y3JIOB AJICKTPOCTAHIMN HETPAAUIIMOHHON SHEPTUH

TIK-1-33 mporpaMMBI MaTEMaTHYECKOTO PacueTa YIHEPreTHIECKIX HCTOYHIKOB B 00JIACTH BO30OHOBIIIEMOH SHEPTreTHKI

IK-2: Cnocoben NMPOBO/IUTH HAYYHbIC UCCICIOBAHUSA B o0J1acTH TEMJIOOHEPIreTUKU U TCIJIOTEXHUKHU

YMeTh:

ITK-2-VY3 ncrone30BaTh pe3ysnbTaThl 3aMEPOB U SKCIIEPUMEHTOB ITPU aHAIN3E TPUMEHEHUS! ONPE/ICIICHHBIX HCTOUHHUKOB B
SHEpreTUKe paioHa

[IK-2-Y2 n3yqaTs Ha OCHOBE PE3yNbTaTOB KCIIEPUMEHTA BO30OHOBIIEMBIC HCTOYHUKH YHEPTHA

[IK-2-Y1 n3yuaTs Ha OCHOBE YKCIIEPUMEHTAIBHOTO HCCIIEJOBAaHUS YCTAHOBKH HETPaIULIUOHHOMN SHEPTreTUKU

IIK-1: Cnoco6eH NpOEKTHPOBATH U KOHCTPYHPOBATH KOTEJbHbIE, IEHTPAJIbHbIE TEIUIOBbIE U MaJIble TEMJIONEHTPAIH, a
TaKiKe TeMJIOBbIE CETH C UCTOIb30BaHNeM HH(PPOBBIX TEXHOJOTHIA

YMeTh:

ITK-1-Y3 nonp30BaThCs MporpaMMaMi MaTeMaTHYECKOTO pacyeTa OCHOBHOTO 000PYJOBaHHUS HETPAJIUIIMOHHON SHEPTETHKA

[IK-1-Y2 ananmm3upoBats paboTy OTAEIBHBIX Y3JI0B 3JIEKTPOCTAHINI 00JIaCTH HETPaAUIIMOHHOH SHEPTHH

[IK-1-VY1 BBIMONTHATH IpOCTEiiIie IPOSKTHBIC PabOTHI IO HETPAJUIUOHHBIM HCTOYHUKAM YHEPTHU

OIIK-2: Crioco0eH 1eMOHCTPUPOBATH 3HAHHE M MOHUMAHNE MATEMATHKH U IPYTUX (PYHAAMEHTAJIBHBIX HAYK, JIeKAIIUX B
OCHOBe COOTBETCTBYIOLIEH HHIKEHEPHOH cIeHATN3AUH, IPUMEHATh COOTBETCTBYIOIIMIT PU3NKO-MATEeMATHYEeCKHIi
annapar, MeTo/Abl AHAJU3Aa U MO/JeTHPOBAHHUS, TEOPETHYECKOI0 U IKCIIEPUMEHTAIBLHOI0 HCCIe0BAHUS MPH PellleHuU
npogeccHOHAIBLHBIX 32124

YMmerhb:

OIIK-2-Y3 npuHUMATh pelIeHNs IPU 000CHOBAHUH TEXHOJIIOTHIECKUX CXEM yCTAaHOBOK B HETPaIULIMOHHOM SHEpreTuKe

OIIK-2-Y2 cocTaBisTh OHEPIreTHUYCCKHUEC OastaHChI TEIJIOTEXHOJIOTMUECKHMX CXEM U HX AJIEMEHTOB Ha 0aze HETpaANIIMOHHBIX
HCTOYHUKOB

OIIK-2-VY1 oueHuBaTh NOTEHIMATI BO3MOKHOI IeHEpAllUK SHEPIUU HA HETPAJAUIIMOHHBIX HCTOUHUKAX

IIK-1: Cnocoben NMPOEKTUPOBATH U KOHCTPYUPOBATH KOTEJ/IbHBIEC, HEHTPAJIbHBIC TENJIOBbIC 1 MAJIbI€ TEIJIOUCHTPAIH, A
TAKIKE TCINJOBbIC CETH C HCITOJb30BAHUEM ].lPl(prBLIX TEeXHOJIOTui

Baagern:

[IK-1-B1 MeTogaMu OleHKH MOTEHIHANIA B C€0ECTOMMOCTH HETPAAUIIMOHHON 1 BO30OHOBIIEMOM SHEPTUN

I1K-1-B2 METOJaMHU 000CHOBaHHUS YKOJIOTHIECKUX MPEUMYIICCTB UCITIOJIb30BAHUA HETPAAUIITUOHHBIX UCTOYHUKOB Ha MPEANPUATUAX
OHEPIreTUKA U B IPOMBINUICHHOCTHU

TIK-1-B3 MeTogaMu MaTeMaTHYECKOTO pacdeTa i MOJICIMPOBAHHS OCHOBHBIX Y3JIOB Ha CTAHIIASX BO30OHOBISIEMBIX PECYpPCOB

OIIK-2: CnocoGeH 1eMOHCTPUPOBATH 3HAHNE U MOHMMAHNE MATEMATHKHU U APYIrUX QPYHAAMEHTAIBHBIX HAYK, JIesKalluX B
OCHOBE COOTBETCTBYIOIIEil HH:KEHEPHOH CIeNNATU3AINH, IPUMEHATH COOTBETCTBYIOIIN (U3HKO-MaTeMaTHUYeCKA
anmapar, MeTOIbl AHAJIN3a U MOJIEJITMPOBAHMS, TEOPETHYECKOT0 H IKCIIEPUMEHTAIBLHOTO UCCIeOBAHUS TPH PelIeHHH
npogeccuoHATbHBIX 3a/1a4

Baanern:

OIIK-2-B3 nporpaMMamMy MOJEIMPOBAaHUS HETPAJULMOHHBIX UCTOYHUKOB 3JIEKTPOIHEPIUU

OIIK-2-B2 cpencrBamu HH(MOPMAIIMOHHO-I3MEPUTENIFHON TEXHUKY IPH OLIEHHBAHHY HCTOYHUKOB aJIbTePHATUBHOMN SHEPTHH

OIIK-2-B1 METOJaMHU OLICHKH ITOTCHIMAJIA, ce6eCTOMMOCTH OHEPIruu, 000CHOBaHHMSI KOJIOTHYECKUX NPEUMYIICCTB UCITIOJIb30BAHUA
HECTPAANIIMOHHBIX NCTOYHUKOB Ha IMPCANPUATHUAX U B DHCPICTUKE

IIK-2: Cnoco6eH npoBOAUTH HAYYHbIE UCCJIETOBAHUA B 00J1aCTH TENJIOOHEPreTUKH M TEIJIOTEXHUKH

Baagern:

[1K-2-B1 ucnonas30BaHuEeM CpeJCTB HH(GOPMAIIMOHHOTO-U3MEPHUTEILHON TEXHUKH B 3JIEKTPOTEXHUIECKUX YCTPOHCTBAX

ITK-2-B2 0CHOBHBIM H3MEPHTEIEHBIM 000PYIOBaHHEM JUIS IPOBEACHHUS 3aMEPOB U SKCIIEPHIMEHTOB B 00JIACTH HETPaIHIIMOHHOM
SHEPreTUKU

[1K-2-B3 MaTemMaTHUeCKIMH NIPOTpaMMaMHu 711 00pabOTKH pe3yIbTaTOB SKCIIEPHIMEHTOB B 00JIACTH HETPaINIHOHHON YHEPTeTHKI




4. CTPYKTYPA U COJAEP)KAHUE

Kox HaumenoBanue pasaenoB u | Cemectp | YacoB | ®opmupyemsle | Jluteparypa | Ilpumeuanne KM Bpinoan
3aHATHA TeM /BUJ 3aHATHS/ / Kype HHIUKATOPBI H JJI. sieMble
KOMIeTeHI Uil pecypcebl padoTsI
Pasnen 1. Beenenue B
HETPAAMLHOHHYIO
HEPreTUKY
1.1 MecTo anbTepHaTUBHON 4 2 OIIK-2-31 JIT.1J11.2
SHEPreTHKHU B OIIK-2-VY1 JI1.3J11.4
YAOBJIETBOPEHUH OIIK-2-B1 IIK- JI1.5J12.1
SHEPreTHYCCKUX 1-31 I[IK-1-VY1 J12.3
MOTPeOHOCTEH YeIoBeKa. [IK-1-B1 IIK-2 012233
Hertpaauunonnsie -31 IIK-2-V1
SHEepreTuuecKue [IK-2-B1
ycraHoBkH. /JIex/
1.2 [MoTpebaeHre TOIUTHMBHO- 4 20 OIIK-2-31 JIT.1J11.2 KM1
SHEPreTUYECKHUX PECYPCOB B OIIK-2-VY1 JI1.3J11.4
MUpe. DKOIOTHYECKUE OIIK-2-B1 IIK- JI1.5J12.1
ACIEKThI UCII0JIb30BAHNUS. 1-31 IIK-1-VY1 J12.3
Crioco0bI mpeobpazoBaHus [IK-1-B1 TIK-2 212233
aJIbTEPHATUBHBIX HCTOYHUKOB -31 TIK-2-V1
SHEPTrUH B MEXaHUYECKYIO, TTIK-2-B1
TEIUIOBYIO U AJIEKTPUICCKYIO
snepruto. /Cp/
Paznen 2. I'mapo3HepreTuka
2.1 Uzydenune cxem 4 2 OIIK-2-31 JI1.1J11.2 KM1
TUAPOTYPOMHHBIX YCTaHOBOK. OIIK-2-Y1 JI1.3 J11.4
IToTenuman Manoi OIIK-2-B1 TIK- JI1.5
THJPOIHEPTETUKH, METOBI 1-31 IIK-1-Y1 JI1.6J12.1
ero pacuera. TeXxHUYECKUE U [IK-1-B1 IIK-2 J12.3
HSKOHOMHYECKHE -31 [IK-2-V1 2102233
ruaposHepropecypcest. /TIp/ TIK-2-B1
2.2 lMunposHepropecypcesl. 4 30 OIIK-2-31 JIT.1J11.2 KM1
OcHoBHbIe coopyskenus ['OC. OIIK-2-Y1 JI1.3 J11.4
PerynupoBanue peuyHoro OIIK-2-B1 IIK- J1.5
croka. Bogoxpanunuma ['2C. 1-31 I[IK-1-VY1 JI1.6J12.1
OcCHOBHBIE TTOHATHSA [IK-1-B1 T1IK-2 J12.3
TUJPOJIOruU. MOIIHOCTS U -31 TIK-2-V1 91 52 53
SHEPrusi BOJHOTO MOTOKA. T1IK-2-B1
OO01He MOHATHS O
TUAPOTYpOHMHAX, UX BHIAX U
napametpax.CoctaB U
KOMIIOHOBKA OCHOBHBIX
coopyxenuit I'9C.
PycnoBble, NpUTIIOTUHHBIE U
nepusanuonnsie ['2C.
DHeprusi MOPCKUX TIPUITHBOB
Y IpyTHe BUIBI SHEPTETUKH.
Bonnosas sHepreTuka.
BonHoBBIE 271€KTpOCTaHIINHY,
WX DHEPreTUIECKHE
XapaKTePUCTHUKH,
0COOCHHOCTH
pexxumoB pabotsl. /Cp/
Pazgen 3. Berposnepreruka
3.1 BeTposnepreruueckue 4 2 OIIK-2-31 JIT.1J11.2 KM1
ycTaHOBKH. Tumsl OIIK-2-V1 JI1.3 J11.4
BETPOIHEPTETHUECKUX OIIK-2-B1 IIK- J1.5
YCTaHOBOK. 1-31 T[IK-1-VY1 JI1.7J12.1
Berpoanexrpocranmym. /JIex/ IIK-1-B1 IIK-2 J12.3712.4
-31 [IK-2-Y1 J2.5
[1IK-2-B1 212233




3.2 PacueT naeanbHOro u 2 OIIK-2-31 JI1.1 J11.2 KM1
peaIbHOro BETPOBOTO OIIK-2-VY1 JI1.3J11.4
koneca. /IIp/ OIIK-2-B1 IIK- J1.5
1-31 TIK-1-V1 JI1.7J12.1
[IK-1-B1 IIK-2 J2.3 J12.4
-31 [IK-2-V1 J2.5
IK-2-B1 212233
33 MonenupoBanue 4 OIIK-2-31 JIT.1 J11.2 KM1
BETPOYCTAaHOBKH B OIIK-2-Y1 JI1.3 J11.4
nporpamme MATLAB. /J1a6/ OIIK-2-B1 TIK- J1.5
1-31 TIK-1-V1 JI1.7J12.1
[K-1-B1 IIK-2 J2.3 J12.4
-31 [IK-2-¥1 J2.5
IK-2-B1 212233
34 Teopus naeanbHOTO 30 OIIK-2-31 JIT.1J11.2 KM1
KpBUIBYAaTOI'0 BETPOKOJIECA. OIIK-2-V1 JI1.3 J11.4
OO0TeKkaHue TIOCKOM OIIK-2-B1 TIK- JI1.5
MMOBEPXHOCTH, 1-31 I[IK-1-VY1 JI1.7J12.1
NEePNEeHIUKYISIPHON [IK-1-B1 IIK-2 J12.3 J12.4
HaIpaBJICHUIO BETPA. -31 TIK-2-V1 J2.5
Hanpasnenus TIK-2-B1 213253
WCTIOIb30BaHUsI BETPOBOU
SHEpruu. ABTOHOMHAS U
CHCTEMHAs BETPOIHEPIreTHKA.
TeXHUKO-9KOHOMUUYECKUE
moKa3aTey padoThI
BETPOIHEPTETHUECKUX
YCTaHOBOK B COCTaBE
sHeprocuctemsl. /Cp/
Pazgen 4. Conneunas
JHEpPreTHKA
4.1 Hcnonb3oBanue sHEpruu 2 OIIK-2-31 JI1.1J11.2 KM1 P1
Connua. TUnbl KOJIJIEKTOPOB; OIIK-2-V1 JI1.3J11.4
MIPUHIIMITBI KX ACHCTBUS U OIIK-2-B1 TIK- JI1.5 JI1.7
METO/IbI PaCUETOB. 1-31 TIK-1-V1 JIT1.8J12.1
CenexkTUBHBIE MOKPBITHSA. [IK-1-B1 IIK-2 JI2.2J12.3
AKKyMyJIMpOBaHHUE TEIUIA. -31 1IK-2-V1 213253
Tunbl akKyMyJISITOPOB U [1IK-2-B1
METOJIbI X pacuera.
CosiHeYHbIE IEKTPOCTAHIINH.
ConHeuHble
(hoTodnexTpuueckue
npeobpa3oBaTeiy.
TepmoanexTpuueckue
npeobpazoBatenu. /JIex/
4.2 PacueT conneunoro 4 OIIK-2-31 JIT.1 J11.2 KM1 P1
kosexrtopa. /I1p/ OIIK-2-Y1 JI1.3 J11.4
OIIK-2-B1 IIK- | JI1.5JI1.7
1-31 TIK-1-V1 JI1.8712.1
[K-1-B1 TIK-2 J12.3
-31 [IK-2-¥1 212233
IK-2-B1
4.3 Kocmmueckue COC. 30 OIIK-2-31 JIT.1J11.2 KM1 P1
IMapotyp6uansle COC. OIIK-2-V1 JI1.3 J11.4
I'ennocTatsl, COTHEUYHBIE OIIK-2-B1 IIK- JI1.5 J11.7
OalrHu ¥ MaporeHePaToPhI. 1-31 I[IK-1-VY1 JI1.8J12.1
Monaynsusie COC. TIK-1-B1 IIK-2 J12.3
Connevynoe -31 [IK-2-Y1 212233
TeIIoCHa0XKeHNE. TIK-2-B1
ConHeuHble

TEIUIOAKKYMYJISITOPBI U
OIIPECHHUTENILHbBIE YCTAHOBKH.
TomnuBHBIC 51eMeHTHI. /Cp/

Paznen 5. I'eorepmanibHast
IHepreTHKa U
OnodHepreTuKa




5.1 [NonsTHe 1 KIaccupUKAHS 2 OIIK-2-31 JI1.1 J11.2 KM1
ouororinBa. Vcrnoas30Banue OIIK-2-Y1 JI1.3J11.4
OMOTOILINBA ISt OIIK-2-B1 TIK- JI1.5J12.1
SHepreTudeckux neneil. /Jlex/ 1-31 TIK-1-V1 J12.3

TIK-1-B1 IIK-2 D1 52 53
-31 TIK-2-V1
TIK-2-B1

5.2 ['eorepmanbhas sHEprus. 41 OIIK-2-31 JIT.1 J11.2 KM1
Hanpasnenus OIIK-2-Y1 JI1.3 J11.4
HCIOJIb30BaHUS OIIK-2-B1 IIK- JI1.5J12.1
reoTepMaJIbHON SHEPTUH. 1-31 TIK-1-V1 J12.3
doTocHHTE3 KaK TIK-1-B1 IIK-2 21522 53
€CTECTBEHHBINH aKKyMYJISITOP -31 [IK-2-¥1
cosiHeyHoM sHeprun. CocTaB TIK-2-B1
U CBOMCTBA SKCKPEMEHTOB
JKMBOTHBIX U IITHII.

TomnuBHas npeBecHHa,
MOJICBBIC KYJIBTYPBI, OTXOIBI
neconepepadaThIBaOMIeH U
LEJUTION03HO-0yMaskHOH
MIPOMBITIIJICHHOCTH KaK
SHEPTOHOCHUTEJIH.
[TpousBoacTBo OMoMacchl Is
SHEPreTUYECKUX LIETICH.
CHHTETHYECKOC KUIKOC
TOILIMBO. Bhixos Onorasa u3
CEIbCKOXO035MCTBEHHBIX
otxo710B. CrIpbeBas 0a3za s
mpon3BoJCcTBa Ouorasa. /Cp/

53 IloaroroBka u cgaya 9 OIIK-2-31 JI1.1 J11.2 KM1
9K3aMeHa /Dk3amen/ OIIK-2-Y1 JI1.3J11.4

OIIK-2-B1 IIK- JI1.5 JI1.6
1-31 TIK-1-VY1 J1.7
TIK-1-B1 IIK-2 JI1.8J12.1
-31 TIK-2-V1 J12.2 J12.3
TIK-2-B1 J12.4 J12.5
D152 53
Pa3nea 6. IloaroroBka k
KOHTPOJIbHBIM
MepONpHATHSAM U
BBINOJIHSIEMBIM padoTam

6.1 O0ObeM 4acoB 0 OIIK-2-31 JI1.1J11.2
CaMOCTOSITENIbHON PabOThI Ha OIIK-2-32 JI1.3 J11.4
noarotoBky k KM /Cp/ OITK-2-33 JI1.5 J11.6

OIIK-2-V1 J1.7
OIIK-2-Y2 JI1.8J12.1
OIIK-2-Y3 JI2.2 J12.3
OIIK-2-B1 J12.4 J12.5
OIIK-2-B2 21522353
OIIK-2-B3 IIK-
1-31 TIK-1-32
TIK-1-33 IIK-1-
V1IIK-1-Y2
TIK-1-Y3 TIK-1
-B1 I1K-1-B2
IIK-1-B3 T1IK-2
-31 T1K-2-32
I1K-2-33 TIK-2-
V1 IIK-2-Y2
TIK-2-V3 [IK-2
-B1 I1K-2-B2

[1K-2-B3




6.2 O6BeM gacoB 4 OIIK-2-31 JIL.1J11.2
CaMOCTOATEIbHOM PabOThI HA OIIK-2-32 JI1.3J11.4
noAroToBKy K BP /Cp/ OIIK-2-33 JI1.5 JI1.6

OIIK-2-Y1 a7
OIIK-2-Y2 JI1.8J12.1
OIIK-2-Y3 JI2.2 J12.3
OIIK-2-B1 J12.4J12.5
OIIK-2-B2 213233
OIIK-2-B3 ITIK-
1-31 TIK-1-32
TIK-1-33 TIK-1-
V1 [K-1-¥2
[IK-1-Y3 IIK-1
-B1 IIK-1-B2
[K-1-B3 TIK-2
-31 [IK-2-32
ITK-2-33 TIK-2-
V1 [IK-2-Y2
[IK-2-Y3 [IK-2
-B1 I1K-2-B2
ITK-2-B3
6.3 /Cp/ 4
5. ®OHJ OLIEHOYHBIX MATEPUAJIOB
5.1. KoutpoJibHble MeponpusTis (KOHTPOJIbHasi padoTa, TecT, KOJUIOKBUYM, 9K3aMeH H T.I1), BONPOCHI A5
CaMOCTOSITeIbHOM NMOAT0TOBKHU
Kon KontponpsHoe rI[f:{OBepﬂeMble B
KM MepOTpHATHE JTIUKATOPbI OIPOCHI AJIs1 MOATOTOBKU

KOMIIETEHIINH




KM1

IToaroroBka k cjaue
JK3aMeHa

TIK-1-31;[1K-1-
32:T1K-1-33;[1K-1-
V1;TIK-2-B3;TTK-2-
B2;[TK-2-B1;[TK-2-
V3:TTK-2-Y 2:TTK-1-
V2;TTK-1-Y3;TIK-1-
B1;[IK-1-B2;[TK-1-
B3;[TK-2-31;1TK-2-
32:T1K-2-33;[1K-2-
V1

1) MecTo anbTepHATHBHOI SHEPTETUKH B YJIOBICTBOPCHUH
SHEPreTUIECKUX MOTpeOHOCTEH YenoBeka. HeTpamuimoHHbIe
SHEPreTUYECKUE YCTaHOBKH.

2) [ToTpebaeHne TOMIMBHO-IHEPTETUIECKUX PECYPCOB B MUPE.
3) DKOJIOrM4€CKHE acleKThl CIIOJIb30BaHMS.

4) Crioco0bI MpeoOpa3oBaHusl ATbTEPHATUBHBIX HCTOYHUKOB
SHEPTUH B MEXaHHUYECKYIO, TEIIOBYIO U AEKTPUUECKYIO SHEPIHUIO.

5) [Torenuuan Manoi ruIpO’HEPreTUKH, METO/IBI €0 PacyeTa.
6) TexHHUECcKHe U 5KOHOMHYECKHE THIPOIHEPrOPECYPCHI.

7) T'uaposnepropecypcesl.

8) OcHoBHbIe coopyskeHust [ DC.

9) PerynmupoBanue peuHoro croka.

10) Bonoxpanunumia I'DC.

11) OCHOBHBIE TOHATHS TUAPOJIOTHH. MOIIHOCTh U SHEPTHSA
BOJIHOTO MOTOKA.

12) OO0mye MOHATHA 0 THAPOTYPONHAX, X BUIAX M ITapaMeTpax.
13) CocTaB U KOMIIOHOBKa OCHOBHBIX coopyxeHuit ['DC.

14) PycnoBble, npuruioTuHHbIE U AepuBaonHbie ['OC.

15) DHeprust MOPCKUX MPUIMBOB U IPYTUE BUJbI SHEPIETUKU.
16) BonnHoBas sHepreTuka. BomHOBBIE 35IEKTPOCTAHLINHI, UX
SHEepPreTUYEeCKUE XapaKTePHCTHKH, 0COOCHHOCTH PEKUMOB PaOOTHI.
17) BetposHepreruueckne yCTaHOBKH.

18) Tunel BETPOIHEPreTHUECKUX YCTAHOBOK.
BeTtpoanexkrpocranuuu.

19) Teopust uaEaILHOTO KPBUIHYATOTO BeTpoKoseca. O0Tekanue
IUIOCKON IIOBEPXHOCTH, NEPIIEHAUKYISIPHON HAlIPAaBICHUIO BETPA.
20) HanpasneHus ucnonab30BaHusl BETPOBOI SHEPIUU.

21) ABTOHOMHASI ¥ CHCTEMHAs BETPOIHEPTeTHKA.

22) TeXHUKO-3KOHOMHUYECKHE MOKA3aTeJId pabOThI
BETPOIHEPTETHICCKUX YCTAHOBOK B COCTABE SHEPTOCHUCTEMEI.

23) Ucnons3oBanue s3ueprun CoiHIA.

24) TunbI KOJIEKTOPOB; MPUHIMIIEI UX JEHCTBUS U METOBI
pacueToB. CeNeKTHBHBIE OKPBITUS. AKKYMYJIMPOBaHHE TeIlIa.

25) THINBI COIHEYHBIX AKKYMYJIATOPOB U METOJIbI UX pacdeTa.
26) ConHeuHbIe 27TeKTPOCTAaHIIUH.

27) ConHevnble (OTOITCKTPUIECKHE TPe0Opa3oBaTEeIH.
TepMosneKTprUYecKre IPeoOpa3oBaTeIH.

28) ITpuHIUNBI pacueTa COJHEUYHOTO KOJUIEKTOPA.

29) Kocmuueckue coqHeuHbIe dIeKTPOCTaHIINH.

30) IMapotyp6unnsie COC. I'enmuocTathl, CONHEYHbBIC OallTHA U
aporeHePaToOPHI.

31) Monynsasie COC.

32) CoJHe4HOe TeIJIOCHA0KECHHE.

33) CosHeYHbIE TEIIOAKKYMYJISITOPBI U OIIPECHUTENIbHBIC
YCTaHOBKH.

34) [onsaTue u k1accupukanys OHOTOIUINBA.

35) Vcrionp3oBaHre OMOTOIUTHBA IS SHEPTETHICCKUX [IEJICH.
36) I'eoTepManbHast PHEPTHSL.

37) HanpasneHus UCIOIb30BaHUS T€OTEPMAIbHOI SHEPIUY.
38) DOTOCHHTE3 KaK €CTECTBEHHBII aKKyMYJISITOP COTHEUHOM
SHEPTHH.

39) CocraB U CBOWCTBA SKCKPEMEHTOB KUBOTHBIX U IITHUI.

TomnuBHas IpeBecruHa, MOJEBbIe KYJIbTYPbI, OTXObI
necornepepabaThIBalOIeH U IEIUTIOI03HO- OyMakKHON
MPOMBIIIJICHHOCTH KaK SHEPTOHOCUTEIIH.

40) ITpon3BoaCTBO GHOMACCHI ISl SHEPTeTHUECKUX IIeTIeH.
41) CHHTETHYECKOE KUIKOE TOIUIUBO.
42) Brixox 6morasa n3 cenpCKOX03HCTBEHHBIX OTXO/IOB.

CeippeBas 0a3a JUIs IPOM3BOACTBA Onorasa.

5.2. Ilepeyenn padoT, BBIIIOJIHSIE

MbIX 10 gucuuiinHe (Kypcosast padora, Kypcosoii npoexr, PI'P, Pedepar, JIP, IIP u T1.11.)

Kon
paboTsI

Hazpanne
paboTsI

IIpoBepsiemblie
UHUKATOPbI

KOMIIETEHIINH

Conepxanue paboThI




P1 PacueTHo- IIK-1-31;I1K-1- Copepxanue PI'P:

rpaduueckoe 32;ITK-1-33;11K-1- 1) Kparkast xapakTepucTuka CUCTEM NpeoOpa3oBaHUs COJTHEHYHOM
3a/laHu€e Ha TEMY VLIIK-1-Y2;IIK-1- | 3Hepruu

"Pacuet cucreMsl V3;IIK-1-B1;IIK-1- | 2) Berbop cxem reaImoBogOHATPEBATEIFHON YCTAHOBKI

COJIHEYHOTO B2;TTK-1-B3;I1K-2- | 3) Pacuer TemnoBoil MOITHOCTH CUCTEMBI TOPSYETO BOJIOCHAOKEHHS
ropsiaero 31;I1K-2-32;11K-2- 4) PacueT none3HOH oM COJTHEUHBIX KOJIJIEKTOPOB
BOJOCHAOKeHHS" 33;IIK-2-Y1;IIK-2- | 5) Pacger akkyMynaTopa TeIUIOTH M KOJIMYECTBA BEIpAaOaTHIBAEMON

V2;IIK-2-Y3;I1K-2- | sHepruu

B1;TTK-2-B2;ITIK-2- | 6) Onenka 3 heKTHBHOCTH YCTaHOBKH

B3 Texyuuii KoHTpoIIb 3a BeinonHeHeM PI'P ocymectBngercs
IpenoaaBaTeIeM MyTeM IPOBEPKH Pa3AesioB B COOTBETCTBUH C ITAHOM
BBIMOJTHEHHS.

5.3. OueHo4HbIe MaTepUaJIbl, MCIOJIb3YyeMble 15 IKk3aMeHa (0n1eThl, TECTHI U T.11.)

DK3aMEeHALMOHHBIN OUNIeT N0 AUCIUIIMHE BKIIIOYAeT B ce0s 1Ba TEOPETUUECKHUX BOIPOCa IO TeMaM, U3JI0)KEHHBIM B 4 pazzaene
nannoi PITJI. bueTs XxpaHsTcs Ha kKadeape U yTBEPXKACHBI €€ 3aBETYIOMIHM.

IIpuMeps! BOIIPOCOB U 3aJaHUH KOMIIBIOTEPHOTO TECTUPOBAHUS

COBOKYITHOCTB TIEPCIICKTHBHBIX CIIOCOOOB MOIyUYCHHS, IEPEJaYH U UCIIOJIL30BAHMS SHEPIUH, KOTOPBIC PaclpOCTPAaHEHBI HE TaK
UIAPOKO, KaK TPATUIIMOHHBIC, OJJHAKO MPECTABIISIOT HHTEPEC U3-3a BBITOJHOCTH MX UCIIOJIB30BaAHUS U, KaK MPABUIIO, HU3KOM PUCKE
OPHYMHEHUSI BPE/Ia OKPYKAIoIel cpesie

IbTepHATHBHAS SHEPICTHKA

BETPOYHEPTETHKA

OMOTOIIIINBO

COJIHEYHAs YHEPreTHKA

THIPOIHEPTETHKA

OTpacip SHEPreTUKH, CIICIHATN3UPYIOIAsCc Ha MPeoOpa3oBaHNK KHHETHUCCKON SHEPTHH BO3AYIIHBIX Macc B aTMocdepe B
JNEKTPUICCKYIO, MEXaHNIECKYIO, TSIJIOBYIO MITH B JIIOOYIO APYTYIO (GOPMY SHEPTHH, YAOOHYIO IS UCTIONB30BaHKS B HAPOTHOM
XO3SICTBE

BETPOIHEPreTHUKA

aNbTEePHATHBHAS DHEPTETHKA

OHOTOIIIINBO

COJIHEYHAs SHEPTeTHKA

THIPOIHEPreTUKA

TOIUTHBO U3 PACTUTEIHHOTO WJIH )KUBOTHOTO CHIPBSI, U3 MIPOILYKTOB )KU3HEACATSILHOCTH OPraHU3MOB HITH OPTaHUIECKUX
MPOMBIIIICHHBIX OTXO/I0B

OGUOTOIINBO

BETPOYHEPTETHKA

AIbTePHATHBHAS YHEPTCTHKA

COJIHEYHAS DHEPreTHKA

THIAPOIHEPTETHKA

Hamnpapnenue aabTepHATUBHOI SHEPTETUKH, OCHOBAHHOE Ha HETIOCPEICTBEHHOM HCIIOIB30BAHUU COTHEYHOTO M3ITYyUCHHUS IS
MOJTyYCHHS] SHEPIUH B KAKOM-IH00 BHIE

COJIHEYHAs SHEPTCTHKA

OMOTOIIIINBO

BETPOIHEPreTHKA

IbTEPHATHBHAS YHEPICTHKA

THIPOIHEPTETHKA

HoBast TeHIeHIUS B SHEPreTUKE, CBSI3aHHAS C IPOM3BOACTBOM TEILIOBOW M DJICKTPHYCCKOI SHEPTHH
pacnpenenéHHOe IPOU3BOACTBO SHEPTUU

reoTepMaibHasl SJHEpPreTHKa

rPO30Basi SHEPreTHKA

YIPaBISIeMBIN TEPMOSIICPHBII CHHTE3

BOJIOPOJHAS YHEPTETHKA

VYerpoiicTBo A npeobpa3oBaHus KHHETHYECKO SHEPTrUU BETPOBOI0 MOTOKA B MEXaHWYECKYIO SHEPTHIO BpaIlleHHs POTOpa C
HOCIIE IYIOIINM €€ TIPe00pa30BaHIEM B IEKTPHUECKYIO SHEPTHIO

BETPOIEHEPATOP

BETPsHAsA 3JICKTPOCTAHLIMSA

Ha3eMHas BETPsHas 3JCKTPOCTaHLMs

pUOpesKHas BETPSIHAS MIEKTPOCTAHITHS

menb(oBast BETPsIHAS AIEKTPOCTAHIHSA




Tu BeTpSHBIX IEKTPOCTAHININ, BETPOTEHEPATOPEI KOTOPBIX YCTAHABIMBAIOTCA Ha HEOOIBIIOM yIaleHUU OT Oepera Mops WIIN
OKcaHa

pUOpe’KHAs BETPSIHAS AIEKTPOCTAHITHS

BETPOIEHEPATOP

BETPsHAs 3JICKTPOCTAHLIMSA

Ha3eMHas BETPsHas 3JCKTPOCTaHLMs

mrenb(oBast BETpstHAs AJIEKTPOCTAHITHA

[TonHast HEPIUs BETPOBOTO MOTOKA KAKOH-THOO MECTHOCTH Ha OMpPeACICHHON BHICOTE HAJl TOBEPXHOCTHIO 3eMJIH
BETPOBOM MOTEHIIUAT

BaJIOBOM ITOTEHIIMA

TEeXHUYECKUN MOTECHIIAT

3KOHOMHYECKHI OTCHIHA

BETPOBOU KaaacTp

DHepreTHYECKUd SKBUBAJICHT BETPOBOTO MOTOKA KAKOW-JIMOO MECTHOCTH Ha OIPEACIICHHON BBICOTE HaJl TOBEPXHOCTHIO 3eMJTH
BaJIOBOM ITOTCHITHAT

BETPOBOM MOTEHLHAI

TEeXHUYECKUU IMOTEHIIAT

3KOHOMHYECKHI TOTCHIHA

BETPOBOU KaaacTp

YacTh BaJIOBOTO MOTEHIIMATA, KOTOPask MOXKET OBITh MOJIE3HO MUCIIOJIB30BaHA C TOMOIIBIO COBPEMEHHOTO BETPOIHEPIreTHYESCKOTO
000pyIOBaHUS ¢ yU4ETOM TPeOOBAHHH COIMATTLHO-IKOJIOTHUECKOTO XapaKkTepa

TEXHUYECKHUI MOTECHIIAAN

BETPOBOM MOTEHLIUAT

BaJIOBOM MOTCHITHAT

SKOHOMHUYECKHUH MOTCHIIHAT

BETPOBOU KaaacTp

B 6a3y coBpeMeHHOIT TpaTUIHOHHOI YHEPTETHKN HE BXOJIHT:
TEIUIOBAasl ANEKTPUUECKAs CTaHIIMS

TepMOsiAepHast AIEKTPOCTAHLUS

THIPO3JIEKTPOCTAHIINS

aTOMHasl MEKTPOCTAHLUS

Kakoii THIT 3JIeKTpHYeCKOi CTaHIIMK OCHOBaH Ha TEXHOJOTHH IPe0Opa30BaHus KHHETHICSCKOM SHEPIHHU IBIDKCHHUS pabovero Teja B
MEXaHUYECKYIO SHEPTHIO:

THIPOSJICKTPOCTAHIIHS

TEIUIOBAs AICKTPUICCKAs CTAHIIHS

ATOMHASs AJIEKTPOCTAHIIV

TepMOsIepHast AIEKTPOCTAHIIUS

Kakast 13 mepevrcIieHHbIX CTpaH - JUICP B chepe CONHEUHOM SHePreTUKN?
CIIIA

TI'epmanus

Poccus

®pannus

Bo306HOBISIEMYO S9HEPTHIO HOIYYarOT U3 IPUPOIHBIX PECYPCOB - TAKHUX KaK...
Bribepute HeCKONBKO U3 4 BAPUAHTOB OTBETA:

BOJIHBI, TIPFITHBEI

HPUPOIHBIN Ta3, Topg

COJIHEYHBIH CBET, BETEP

yroiib, He(hTh

Ha3zoBuTe 0CHOBHOE MPEUMYIIECTBO BO30OHOBISEMbIX HCTOUHHKOB SHEPTHUH.
Bribepute HECKONBKO U3 4 BAPUAHTOB OTBETA:

UCUYEPITIAEMOCTh

TPYAHOLOCTYIHOCTh

HEUCUYEPIaeMOoCThb

3KOJIOTMYECKAs YUCTOTA

KonuuectBo sneprun nznydenns ConHIa BO BCEM IUaNa3oHe JUIMH BOJH, TIOIy4aeMOW B € IMHUIY BpEMEHHU € TMHIYHON
TUTOLIAIKOM, MEPICHIUKYIJIIPHON COTHEYHBIM JTyYaM, BHE 3¢MHOI aTMoc(ephl Ha CpeHEM pacCTOSTHUU Mex Ty 3emiéit u CoHieM,
Ha3bIBACTCS:

MOIITHOCTBIO U3TTYYCHHUS

COJIHCYHBIM H3JIyYCHUEM




KOCMUYECKUM U3IyYeHUEM
COJIHEYHOU IOCTOSTHHOM

IInockuil cOMHEYHBINH KOJUIEKTOP IPEJHA3HAYCH:

JUISL HarpeBa JKUIKOCTH WIIU Ta3a 3a c4eT dHepruu usnyueHus ConHia

JUISL IPSIMOTO IpeoOpa3oBaHus SHEprun u3iyuyeHus: CoNHIA B SIEKTPHIECKYI0 SHEPTHIO

JUIS TIpeoOpa3oBaHuUs YHEPTHH M3IydeHns CONTHIIa B XUMHUYECKYIO SHEPTHI0 MUHEPAIHHOTO TOIUINBA
ONTHMHU3AIUHU PaOOTHI TOIUIMBHBIX 3JIEMEHTOB

Onrugeckuii K03 QUITMESHT IMOJIE3HOTO ASHCTBHUS IIIOCKOTO COJIHEYHOTO KOJUIEKTOPA TIOKa3BIBACT:

KaKas 9acTh COJIHEYHON paauanuu, JOCTUTIIEH TTOBEPXHOCTH OCTEKIICHHSI KOJIEKTOPA, OKa3bIBAaeTCS MOTJIOMICHHOH ero
MOBEPXHOCTBIO U YYUTHIBACT MOTEPH SHEPIUH, CBSI3aHHBIC C OTPAXKCHUEM YaCTH COJTHECYHOW pajualuu

Kakas 4acTh COJHCYHOW paJnanui, JOCTUIIICH HOBEPXHOCTH OCTCKIICHHS KOJUICKTOPa, OKa3bIBACTCS MOTJIOMIEHHOH eTo
MOBEPXHOCTHIO M HE YUUTHIBAET IOTEPH DHEPTUH, CBSI3aHHBIE C OTPAKESHUEM YaCcTH COTHETHOH pamuanun

KaKas 4acTh COJIHEYHOM pagualnu, JOCTUTIIEH TOBEPXHOCTH KOJIJIEKTOPA, OKa3bIBaeTCs MpeoOpa3oBaHHON B SHEPTUIO ABHKEHHS
MOJIEKyYJ pabouero Tena

KaKasl 9acTh COJTHCYHOW paualiy, JOCTHUTIIEH TTOBEPXHOCTH KOJICKTOPA, HE MOXKET OBITh TIpeoOpa3oBaHa B SJHEPTHUIO IBHXKCHUS
MOJIEKYJT pabodvero Tena

ﬂJ’Iﬂ KaKou 1enau MOBCPXHOCTHU COJTHECYHOI'O KOJUICKTOPA BBIIIOJHAIOT BAKYYMHBIMHU!

JUT YCUIICHUA OTBOJIA TEIIOTEI B OKPYXKAIOIITYIO CPEAY 3a CHET TCIIONPOBOAHOCTH U KOHBCKIINN
JUISL YBEJIMYCHUA OTpa)KaTeHLHOﬁ CIIOCOOHOCTH TIOBEPXHOCTHU KOJUIEKTOPA

JJIs1 CHUKCHHS ITOTEPDh TCIUIOTHI B OKPYXKAIOIIYHO CPEAY 3a CUCT TCIUIOIMMPOBOAHOCTU U KOHBCKIUU
JUTS CHUPKEHHUS TTOTJIONIATEIbHOM CIIOCOOHOCTH MMOBCPXHOCTHU KOJICKTOpa

HcTouHnkamMu reoTepManbHON SHEPTHH 10 KIacCU(PUKAIMKY MeXXTyHapoAHOTO YHEPTeTHIECKOTO areHTCTBA HE SIBIISIFOTCS:
MECTOPOXKJEHHE CyXOTr0 BOJISHOIO Mapa

MECTOPOXKIEHHE BIIAKHOTO Iapa

TEIIOTa FOpsUero aTMOCc(EepPHOTro BO3AyXa

TEIIOTa CyXHUX FOPHBIX MOPOJ

ropsiuasi TepMajbHas BoJa

3akoH COXpaHCHHU SHEPTUHU 3aKIIOYACTCA B TOM, YTO...

OHEPTUA MOXKCET NIEPEAAaBATHCA MCKAY TCJIaMHU C ITOMOIIBIO TCIUIOMPOBOAHOCTHU, KOHBECKIIUH HUJIA U3JTYUYCHHUS
CyMMapHas SHEPTUA 3aMKHyT0ﬁ CHUCTEMBI HE U3BMEHACTCA BO BpEMEHU

OHCEPTUs - OTO YIIOPAAOUCHHOC ABUKCHHUC 3apSAKEHHBIX YaCTUIL

OH MPCACTABJISACT coboit CyMMYy KHHETHYECKOHN 1 MOTECHIUAIBHOM SHCPFI/Iﬁ CUCTEMBI

Uro Takoe TemioBas 3Heprus’?

910 (hopMa YHEPIUH, CBA3aHHAS C IBUKEHUEM aTOMOB, MOJIEKYJI WM APYTUX YaCTHUIl U3 KOTOPBIX COCTOHUT TEJIO

3TO 3HEPTUs, COAEPIKAILASCS B AaTOMHBIX SApax U BblAEIsiEMast IPU SAEPHBIX PEAKLIHAX

3TO THMOTEeTHIeCKas hopMa SHEPIHH, UMEIoNIast OTPHUIIATEIHHOE JaBIeHUE H PABHOMEPHO 3aTOHSIONIAst BCE MPOCTPAHCTBO
BCEJIEHHOM

9TO DHEPTUS], 3aKIIOUEHHAs B JIEKTPOMArHUTHOM I0JIe

Pa3Butue aToMHOM SHEPreTUKU CBSI3aHO C...

BO3MOJKHOCTBIO NOydIeHUs Hanboee AeHIeBOH AeKTPOIHEPTHU
OTCYTCTBHEM BPEIHBIX OTXO/I0B

OJIHOBPEMEHHBIM [OJIYyYEHUEM OPYKEHHOTO IUTyTOHUS
OTPOMHBIMH 3aracaMi HEOOXOJUMBIX PECYpPCOB

Kaxkas u3 nepeuncnennsix '9C sBnsercs kpynHeimeit B Poccun?
Uraiiny

Casno-Ulymenckas [9C

Yupkeiickas 'OC

Bbparckas I'OC

U3 nepedncieHHOro 0CHOBHOTO 000pyn0oBaHMs napoTypOunHbx TOLI ckmounTe IuHee
TypOoarperatst

mapoBast TypOHHa

KOTJIOArperaTsl

THIPOTYPOHHBI

Kaxoit 13 nepedncieHHbIX HCTOYHUKOB YHEPTHH He OTHOCHUTCS K BO30OHOBIIEMOMY BHIY 3HEPIUHU?
THAPOIHEPTHS

SHEPTHS IPIINBOB U OTIHBOB

reoTepManbHast JHEPIHs

SHEprusl AU3eIbHOTO TeHepaTopa




FeOTepMaJ’ILHaﬂ OHCPreTUKa — 3TO...

MMPOU3BOACTBO IJICKTPOOHCPIUH, a TAKIKE TCIIOBOU OHCPIruu 3a CYET TETUIOBOI OHCPIruu, coglepxcameﬁcs[ B HECpax 3€MJIN
HCTIOJIB30BAHUEC COJTHEYHOI'O U3JTYUCHUS IJIA MOJYUCHUS DHEPTUN B KaKkoM-JI1H00 BHJIC

HarpeBaHNC MMOBEPXHOCTH, MOMIOLIAIOIIEH COTHEUHBIE JIy4U U 1nocjieAyroniee pacrpeiciCHNE 1 UCIIOJIb30BaHUE TEILIa
OTpacjib SHEPICTHUKH, CIICHUAIIM3UPYIOIIAsACA Ha UCIIOJIb30BaHHUH KHHETHYCCKOM OHCPIruu BO3AYIIHBIX MacC B aTMOC(bepe

ConHeuyHbIe HCTOYHHUKU SHEPTUH NPeoOpa3yIoT B SHEPIHIO. ..
TETIIO IUIAHETHI

3IIEKTPOMAarHUTHOE U3ITydCHUE COJHIA

JBIDKCHHE BO3YIIHBIX MAcC

TEIJIOTY CropaHusi BO30OHOBJIIEMOTO TOILIUBA

Yro Takoe 6momacca?

SHEPrOHOCHTEIH PACTUTEIBHOTO MPOUCXOXKACHUS, 00pa3yeMble B mporiecce HOTOCHHTE3A.
[IOJIE3HBIE UCKOIIAEMBIE

l'[pI/IpO)IHI)IC OTXOAbI

SHCPFOHOCI/ITGHI/I aHTpOHOFeHHOFO HpOI/ICXO}K}IeHI/IH, CcO31aBacMbIC B na60paTopHHx yCJ'IOBI/ISIX

Kakas cTtpaHa u3 mpeiyio’)KeHHOTO CITUCKA SIBIISIETCS JIMJEPOM 10 UCTIOJIb30BAHUIO BETPOIHEPIreTUKU ?
Poccus

Kurait

I'epmanus

Snonus

AnbTepHATHBHBIC HCTOYHHKH YHEPIHHU UCIIOJIB3YIOTCSI OTPAHUYEHO B CBA3H C...
BBICOKOH CE0ECTOMMOCTBIO TIOTyYaeMOH SHEPIUU

TIOBBIIIEHHON OMACHOCTHIO B 3KCILTyaTallnu

OTCYTCTBHEM COOTBETCTBYIOIINX TEXHUUECKHUX PEIICHUI

3arpsI3HCHUAM OKPYIKaroIei cpeipl

OHepruu BeTpa - ...... SHEPTHs BO3AYIIHBIX Macc B aTMochepe
KHHETHYECKas

NOTEHIHAIbHAs

TEIUIOBast

MEXaHUCTUYECKAsI

MarHuTHas

[IprMeHeHne TeII00TPAKAIOIINX CTEKOJ MO3BOJISIET CHU3UTD TEIUIOIOCTYIUICHUS U 3aTPAThl SJHEPTHH HA CUCTEMBI
KOHIWIIMOHUPOBAHUS HA .... %

15-20

10-15

20-25

40-50

OCHOBHI)IM KOHCprKTI/IBHLIM BJIIEMCHTOM COJ'IHG‘IHOfI yCTaHOBKI/I SIBHHGTCSI?
KOJUICKTOP

AKKYMYJISITOD

TEIIIOOOMEHHHUK

Hacoc

OcHOBHBIM 351eMeHTOM I1ockoro KCO sBisercs?
KOpITyC

npo3payHast H30JHs

JIYYETIOTJIONIAoNIast TOBEPXHOCTh

TETIIOBAsT N30SI

KaHaJIl TEIUIOHOCHUTEIS

VYKaXHATe eIUHUIY U3MEPEHUS KOAPPHUIUEHT IMOJIE3HOTO ACHCTBUS KOJUIEKTOpa COTHETHOW DHEPTUH?
Bt/Mm

KJx

Bt/m2

Oe3pa3mepHas BeTMInHa

Vkaxure ontuMaibHyto opueHranuo KCO?
3amagHas

BOCTOUYHAS

FOKHAsI




CeBepHast

Kaxkas reMneparypa BHEIIHUX HEaKTUBHbIMU c10EB ConHua?
10000 K

5900 K

3800 K

Kakast aiiiHa BOJTHBI Y BUAUMOTO COJTHEYHOTO U3Ty4CHUs?
A=0,4-0,7 MKkM

A=0,2 - 0,4 MKM

A > 0,7 MKM

U3 4ero cOCTOMT MOTOK MOCTYIAIOIIET0 Ha 3eMJIF0 COJTHEYHOTO H3TyICHUS?
Kak 3 IIPAMOTO MOTOKA, TaK U M3 PACCESTHHOTO aTMOC(hepoi U3ITydeHNs
TOJBKO U3 MPSMOTo MOTOKA

TOJIBKO M3 PACCESTHHOTO aTMOC(hEepOoid H3ITydCHHUS

Uemy paBHa HanOOJbINAS HHTETPATBHAS TUIOTHOCTh TIOTOKA COTHEYHOTO M3NyUYESHHS, IPUXOIAIIETO Ha 3eMITio?
E = 3 kBr/m2
E = 2 kBr/m2
E =1 kBr/m2

ConporusieHue HaberaolIeMy IOTOKY BETpa XapaKTepH3yeTcs apaMeTPOM, Ha3bIBAEMBIM ...
TEOMETPUYECKUM 3all0JTHEHHEM

BETPOBBIM IOANOPOM

COIIPOTHUBIIEHUEM BETPY

TE€OMETPUYECKUM COIIPOTUBICHHEM

IIpu o1MHAKOBBIX JIOMACTSIX Kakoe koneco BOY umeeT BaBoe Oonbliiee reoMeTpUIECcKoe 3aloJHeHNE, YeM IByXJIonacTHoe?
YETHIPEXIJIONACTHOE KOJIECO

TPEXJIOMACTHOE KOJIECO

IISITHJIOTIOCTHOE KOJIECO

LIECTHIIONIOCTHOE KOJIECO

OCHOBHBIE Pa3HOBUIHOCTH BETPOArperaToB JEJIATCS Ha IBE IPYIIIbL:
KPBLIbYaThIE BETPOJBUraTEId ¢ TOPU3OHTAILHON OCBIO BPALCHUS U
BETPOJBUIATENHN C BEPTUKAILHOM OChIO BPAILIEHUS

KapycCeJbHbIE U JIONACTHBIE

JIONIACTHBIE U OPTOTOHAJIBHBIE

KapyCeJbHbIE U OPTOTOHAJIbHBIE

OT6Op MOIIHOCTH Y OPTOTOHAIBHBIX BETPOABUTATEIICH HAYMHACTCS TIPH CKOPOCTH BETPA PABHOWM ...
5 m/c

7 m/c

10 m/c

12 m/c

30 m/c

IIpu KaKko¥ CKOPOCTH BETpa TOCTUTACTCS HOMUHAIIbHASI MOIITHOCTH OPTOTOHAFHOTO BETPOABUTATEIS?
5-10 m/c

10-15 m/c

14-16 m/c

15-20 m/c

12-14 m/c

B peanbHOl ycTaHOBKe opToroHasibHoro BOY MomHocThio 2000 kBT iuameTp KoJblia, 0 KOTOPOMY JIBHXKYTCS KPBUTbsI, COCTABUT
OKOJIO ...

80 m

20 M

10 m

15Mm

[Nosry4yenne Ouorasa oCyIecTBISIETCS B PEaKTOpax CIELHaNIbHON KOHCTPYKIIHHU, CKOJIBKO CyTOK TaM HAaXOJSTCS OBITOBBIC
OpraHUYECKUE OTXOAbI?

5-7

25-30

10-15

1-5

20-27




Kakoe npoueHTHOE cofep:kaHue MeTaHa B II0Jy4aeMOM B peakTopax 6uorase?
65-75
30-35
50-70
25-30
80-90

[Tosry4enue Ouorasa oCymecTBISIETCS B PEaKTOpax CIeLHalbHOH KOHCTPYKIIMH, T/i¢ OBITOBbIE OPIraHUYECKHE OTXO/bI Pa3KHKAIOTCS
110 5-7 %-HO¥ KOHIICHTPAINH, IPH HEOOXOANMOCTH ITOJIOTPEBAIOTCS M HAXOSATCS TaM ...CYTOK.

10-15

5-10

10-12

12-15

[Tosry4enue Ouorasa oCymecTBISIETCS B PEaKTOpax CIeLHalbHOH KOHCTPYKIIMH, T/i¢ OBITOBbIE OPIraHWYECKHE OTXO/bI Pa3KHKAIOTCS
10 ... %-HOW KOHIICHTpPAINH, ITPH HEOOXOIMMOCTH ITOJI0TpeBaloTcs i Haxoxarcs TaM 10-15 cyTok.

5-7

4-5

6-8

7-9

YeMy paBHO MakCUMaJILHOE JIaBJICHUE B OMOra30BoM peakrope ?
0,04-0,05 MIIa

0,4-0,5 MIla

0,5-0,6 MIIa

0,3-0,4 MIla

YeMy paBHa MakcHMajbHasl TEMIIEpaTypa B OMOrazoBoM peakrope?
30-35
35-40
40 - 45
45 - 50

CKOJIBKO TIPOIIEHTOB OOIIETO TO0BOTO YHEPTONOTPEOICHUS PACXOLyeTCs Ha OTOIUICHHUE, Topsidee BOIOCHAOKEHHIE U
KOHIUIIMOHUPOBaHUE BO3ayXa?

20 -25%

30-35%

40 - 45%

Kakue criocoObl HCIOIb30BaHMS COJTHEUHOTO H3JIIYYCHHS IPUMCHAIOTCA IJIA OTOIUICHUS?
TOJIBKO aKTUBHBIC

TOJIBKO ITIaCCUBHBIC

AKTHUBHBIC U ITAaCCUBHBIC

Jlo KaKkux TemrmepaTtyp npeoOpa30BEIBACT COMHEYHOE U3ITyUCHNE B TEIUIOTY ITIOCKHH KOJJIEKTOP COJIHEYHOI SHeprin?
10 300 oC
J0 200 oC
J0 100 oC

Kakoit k03¢ (HINEHT TOTIONICHUS COTHEYHOTO H3JYYCHHUS UMEET CJION CEJICKTUBHOTO OKPBITUS B INIOCKUX COTHEYHBIX
KoJuiekTopax?

0,90 -0,92

0,94 - 0,96

0,97 - 0,99

Kaxkoe conmHeuHOE H3Iy4eHHe yIaBIHBaeT IIOCKUI KOIIEKTOp COMHEUHOM YHeprun?
TOJBKO paccessHHOe

HpsIMOE M PACCESTHHOE

TOJILKO IIPSIMOE

quy PaBCH Aualta3oH TUITMYHBIX 3HAYEHUI KO3(1)(1)I/IHI/ICHT8. TCIUIOMOTEPH IJIOCKOI'0 KOJUICKTOpa COJIHEYHOH 3HepFI/II/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 cpennuii ronoBoit sxcruryaTanoHHbid KITJ[ miockoro xojsiekropa CoJTHEYHOM 3Heprun?
10-20%




30-50%
60-90%

Kakast mpon3BOANTEIBHOCTh COITHEUHOTO ONPECHUTEISI THIIA KTOPSUUil SIHK»?
10-12 n/mM2 cyTkmn

6-9 n1/M2 cyTKH

3-5 n/m2ecyTKH

Kak ocymiecTBisiercs JBMKEHUE TETNIOHOCUTENS (BO3/[yXa) B MACCUBHBIX CUCTEMAaX OTOILICHUs?
3a C‘{éT BBIHy)KI[eHHOl"O JABUKCHUSA

3a CYET €CTECTBEHHOM KOHBEKIIUU

3a CYET BBIHYKJEHHOIO ABMIKEHUS U €CTECTBEHHOM KOHBEKIUU

Jlo xaKxoii TemIrepaTypbl MOXKHO HarpeTh HeOOIBIIOH yJacTOK, Ha KOTOPOM KOHIICHTPUPYIOTCS COTHEYHBIE JTydHn
TeITHOKOHIIEHTpaToOpamMu?

10 3600 oC

10 2600 oC

10 5600 oC

Ha ocHoBe kakoro MaTepuaia U3roraBJIMBarOTCsA COJIHCYHBIC 3JICMCHTBI?
Ha OCHOBC JIUTUA

Ha OCHOBE XpoMa

Ha OCHOBC KpEMHUA

IIpu ocBemeHNN KAKUM CBETOM BO3HHKACT (DOTONIEKTPHUIECKHUH 2P HeKT B COTHETHOM 3IeMeHTe?
B BUAUMOM U OnvkHeH HH@pakpacHOH 00macTax

B yJIbTpaHOJIECTOBON 1 NalbHEH HHPPaKpacHOH 001acTsX

B yIbTpaduoIeTOBOI obmacTn

Yemy pasen KII/I coBpeMeHHBIX MPOMBINUICHHBIX (poTonpeodpazoBareneii?

6—8%

10-12%

16 —18%

Kakas mupuna 3anpeiéHHoi 30Hbl y apceHua rajims?
Eg=1,43B

Eg=12,435B

Eg=3,43 5B

UYemy paseH KII/ nydmnx colIHEYHBIX TEPMOIEKTPHUECKUX TeHEPaTOpOB?
oxoio 10%
okoio 15%
oxoio 20%

B xakoe BpEMs roia CKOpoOCTb BETpa 0OBIYHO BEIIIE?
B BCCCHHUEC MCCSAILbI

B JICTHHUC MCCAIIbI

B BUMHUEC MECAIBI

OT 4ero 3aBUCHT KHHETHUYECKAs S3HEPIUs BeTpa’?
OT €ro Macchl U CKOPOCTH

OT €ro Macchl

OT €ro CKOPOCTH

Kakoii MoXxeT OBITH CKOPOCTb IIOTOKA 3@ BETPOKOIECOM?
MOXeT OBITh JTF000TH

MOXeT OBITh PaBHA HYIIO

HE MOXET OBbITh PaBHA HYJIIO

YeMmy paBeH K03((GHUINCHT HCIOIB30BAHUS YHEPTHU BETPA IS IyYIINX OBICTPOXOAHBIX BETPOABUTATEIICH?

£=0,38
£=048
£=0,58

Kakue BeTpoBHIraTeNt MOIyYHIH IPEUMYILECTBEHHOE PAacIIpoCcTpaHeHHe?
KapyceJbHBIE, Y KOTOPBIX OCh BETPOKOJIECa BEPTHKAIbHA

KPBUIBYATHIE, Y KOTOPBIX OCh BETPOKOJIECA TOPH30HTAIBEHA

GapabaHHbIE, Y KOTOPBIX OCh BETPOKOJIECa BEpTHKaIbHA




3aBUCHUT 11 MOIIHOCTB, pa3BUBa€Masa BETPOKOJIECOM, OT €TI0 ,I[I/IaMCTpa?
HC 3aBUCUT

HC BCCrJa 3aBUCUT

3aBHUCHUT

CKOIIBKO 3JIEKTPO’HEPTHHN NIPOM3BOAAT THAPOIIEKTpocTaHIK Poccnu?
13%
23%
33%

Kakue runposnepreTuueckre arperatel OTHOCAT K MajibiM [ OC?
ot 100 kBt 1o 10 MBT
ot 20 MBT 1o 30 MBt
ot 40 MBT 10 50 MBT

Kaxoro 3nauenust nocturaet KI1JI runpotypOun?
50%
70%
90%

Kak nmogBoauTcs Boga k paboueMy KosieCy B aKTHBHBIX THAPOTYpOHHAxX?
Yyepe3 HalpaBiIAIoIH anmapar

yepes coma

YaCTHYHO Yepe3 HAMPaBIIAIOMNH amnmnapar, a YaCTHIHO — Yepe3 coIia

Korna nenecoo6pa3sHo NpHMEHATh PEaKTUBHBIE THAPOTYPOUHBI?
TpH OOJNBIIMX HAITOpax W HEOONBIINX PACXOIax BOJBI B PEKe
Ipu OONBIIMX HAamopax U OOJIBIIMX PacXoax BOABI B peke

HpH HEOOJIBIIMX HANOPax M OOJBIINX PACX0AaxX BOABI B PEKE

B kakux runpoTypOMHAX MOXKET BOSHUKHYTH KaBUTAIUs?
B PEAKTUBHBIX

B aKTMBHBIX

B PEAaTUBHBIX U AKTUBHBIX

Kakyto nomnro notpedisemoli sHepruu obecrnednBaeT bnomacca?
32%
22%
12%

Kaxkoe xonmgecTBO TBEPIBIX OBITOBEIX OTXOIOB 00pa3yeTcs exeronHo B Poccrm?
40 MitH T
60 MaH T
80 MIH T

CKOJTBKO BOIBI COJICPIKUTCS B BEICYLICHHON B TCUCHHE HECKOJIBKUX JIET ApeBecUHE?
oT 5 10 10% BoAbI B KJIETOYHOM CTPYKTYpE

oT 15 10 20% BoABI B KIIETOYHOU CTPYKType

ot 25 1o 30% BOJBI B KIIETOYHON CTPYKTYpe

Kakoro pa3zmepa JenaroT ApeBecHBIE TPaHyJIBI I CKUTAHUS B KOTIIax?
7-9 ¢M B JUIMHY U OKOJIO 3 CM B JUaMeTpe
4-6 cM B IJIMHY U OKOJIO 2 CM B AMAMeTpe
1-3 cM B JyiMHY 1 0K0JIO 1 CM B tnameTpe

CKOIBKO TOHH APEBECUHBI TpeOyeTcs I MPOU3BOACTBA | T ApeBecHOro yris?
4-10T

23T

1,5-2T

Kakwux 3nauennii nocruraet KI1/] muposnmsa B Iyqniux ycTaHOBKax?
40-50%
60-70%
80-90%

CKOJBKO JINTPOB 3TUJIOBOIO CIMPTA MOIYYar0T METOAOM TMIPOJIN3a U3 OJHON TOHHBI APEBECHOIO ChIPbA?
75 nutpoB




175 nutpoB
275 nmuTpoB

IIpu kako¥ KOHIIEHTPAINY 3TUIOBOTO CITUPTA MOTUOAIOT IPOXIKU?
Boimre 10%
BeIe 15%
BeImIe 20%

CKOJIBKO METaHa U YIIIEKHCIIOTO Ta3a CoepKuTCs B Ouorase?
B cpeaHeM 70% metana u 30% yriaekucioro rasa
B cpenHeM 60% meTaHa u 40% yTIeKHCIIoro rasa
B cpenHeM 50% meTaHa u 50% yrnekucioro rasa

Yemy pasen KII/I nmpeBparieHust SHEPTHN OpPraHMYECKUX BEIIECTB B Omoras?
40-50%
60-70%
80-90%

YeMy paBeH CpeHHUIT MOTOK I'€OTEPMAIIBHOTO TEIUIA Yepe3 3eMHYIO MOBEPXHOCTh?
0,06 Bt/m2

0,6 Br/m2

6 Bt/m2

Kaxoii moymkHa OBITh TEMIIEpaTypa BOJBI JJIsl OTOTUICHHUS M TOPSIETO BOJIOCHAOKCHHUS?
He Hmke 500C
e Hmwke 600C
He Hmke 700C

Kakyro 107110 KOTEIbHO-MIEYHOTO TOILUTHBA TOTPEOIISIOT OTOMUTENbHBIE KOTEIbHBIE?
OoJiee TOJIOBUHBI BCETO KOTEIBHO-IIEYHOTO TOILIHBA

MEHE€ IMOJIOBUHBI BCETO KOTEIHHO-IIEYHOTO TOIUIMBA

Oonee TpExX yeTBepTEH BCEro KOTEIHHO-TIEYHOTO TOTLIMBA

CKOJIBKO TIOTPEOJIIET SHEPTHH KOMIIPECCOP TETUIOBOTO HACOCA IO CPABHEHUIO ¢ SHEPTUEH, KOTOPYIO OH MOJAET B CUCTEMY
OTOILJICHUA?

notpebisiet B 1,5-2 pa3a MeHbIle, 4eM MOHaET

notpebsieT B 3-5 pa3 MeHbIIEe, 4eM MOAAET

notpebisieT B 6-7 pa3 MeHbIIIE, YeM MOAaET

Kakue paboune Tena (xJ1agareHTsl) Hanboee paclpoCTpaHeHbl B TEIIOBBIX HacOCax?
aMMHaK
(peoHsI
IpomnaH

Kakast TeMneparypa rpyHTa IIOCTOSTHHO Jep KUTCS Ha TiryOnHe 6onee 15 meTpos?
8-10 0C

12-14 0C

16-18 0C

UYemy pasen KII/I npebGpa3oBaHus SHEPTUH NIPUIUBHOTO TEYCHHUS B DIEKTPHUECKYIO SHEPTHIO?
80%
60%
40%

Bo ckompKo pa3 ynenbHast INIOTHOCTE SHEPTUH MOPCKUX BOJIH OOJIbIIE SHEPTHH BeTpa?
B 5 pa3

B 10 pa3

B 15 pa3

Kak aBmxeTcs kakaas 4acTHIA )KUIKOCTH B BOJIHE?
10 CUHYCOUJIe

IO 3JUTUTICY

10 OKPY>KHOCTH

OT 4ero 3aBUCHT MOLITHOCTb, IEPEHOCHMAs BOTHAMU?

IPSIMO NTPOIOPLIMOHATIbHA KBAAPATy aMIUIUTY/Ibl U IEPUOAY
00paTHO MPOIOPINOHAIBHA KBAIPATy AMIUTUTY (B U IEPHOTY
00paTHO MPOMOPLUOHANIBHA AMIUIUTYAE U NEPUOTY




ITpu xaKkoit yaeapbHOH MOITHOCTH BOJH MOTYT 3(h(eKTHBHO paboTaTh BOJIHOBBIC CTAHIIMN?
okoito 60 kBt/m

oko:10 80 kB1/Mm

okoJjio 100 kBt/m

3a cu€T KaKuX MpoLEeCcCcOB NporpeBaroTcs nepsbie 10 M BOAHON TOJIIIH, MOTIOMAONIEH COTHEYHOE U3ydeHue?
3a CY€T TEIUIONPOBOAHOCTU

3a cu€T TypOYJIICHTHOTO MEPEMEIIUBAHUS

3a CU€T TEIIONPOBOJHOCTH U TypOyJICHTHOTO NePEeMETIIBAHHS

Yemy paBHa MaKCUMaJbHasl Pa3HOCTb TEMIIEPATYP MEXIY OBEPXHOCTHBIMH U MPUAOHHBIMU BogaMu?
okoJjio 20 0C
okojo 30 0C
okoio 40 0C

Kaxkas remneparypa Boabl 10J10 JbJIOM B APKTHUKE?
+6 - +70C
+4-+50C
+2-+30C

Uemy paBeH MakcuMalbHbIN TeopeTndeckuii KI1/] okeaHckol TepManbHOM 3I€KTPOCTaHIUH, pabOTaroNel 0 3aMKHYTOMY ITUKITY?
2-4%

5-9%

10-14%

Jlo Kakux rTyOHH CKa3bIBa€TCS BOJHOBOE ABMKCHUE B OKeaHe?
npuMepHo 10 10 M
IpUMEPHO 10 15 M
npuMepHo J10 20 M

Kaxkoif crioco0 moryueHus BOAOpO1a CaMblil pacpOCTPaHEHHBIH?
XUMHYECKUE PeaKIIUH

JIIEKTPOITH3

TEPMHUECKOE PA3IOKECHHUE BOIBI

3a cu€T 4yero 0XuAacTCs NOBbIMICHUE 3P (PEKTUBHOCTH eKTponn3a?
3a CUET MNPUMCHCHHUS KaTaJIu3aTOpOB

3a CYET NPUMEHEHHUS T'a30I€HEPATOPOB

3a CU€T IPUMEHEHUS ra30aHaIN3aTOPOB

Jlo xaxoii TemIrepaTyphl HarpeBaroT OHoOMaccy IPH TEPMOXUMHIYECKOM METO/IE TIOJTydeHHS Bogopoaa?
Jo 150-400 0C
10 500-800 0C
1o 850-900 0C

IIpu kakoii TeMnepaType BOAOPOI MOXKET OBITH CHKIKEH?
mipu 40 K
npu 30 K
npu 20 K

[MomnamaeT ¥ Mo OTpaHUYICHHS BTOPOTO 3aKOHA TEPMOJANHAMHUKH dP(PEKTUBHOCTD TOIUTMBHBIX 3JIECMEHTOB?
BCerja noamaaaeT

MHOT/IA TTOAmagaeT

HE IoJInaaacT

Kaxwue BemecTBa HCIONB3YIOT B CBOEH pab0Te TOMIMBHBIC 31€MEHTHI?
BOJOPOJ U KUCIIOPOJ

IPOIAH U KUCIOPOJ

STHJICH U KUCJIOPOJ,

M3 kakoro BHEIIHETO0 KCTOYHUKA TOIUIMBA BBIJICIISIIOT BOJOPOJ ITPU UCIIOJIB30BAHUH TOIUIMBHBIX 3JICMCHTOB Ha TpchnopTe?
M3 dTaHOoJIa

H3 MCTaHOJIa

M3 caxapo3bl

Kaxwue BemecTBa SBISIOTCS MPOAYKTaMH PAOOTHI TOIUTHBHOTO 3JIeMeHTa?
TEIJIO U YTIIEKUCIIBIM ra3




TOJIBKO TCILIO
TCILIO U BOJAa

Kaxoe HanpsikeHHE BO3HUKACT Ha OTAEIHHOM TOILUTHBHOM 3JIEMEHTe?
He npeBbimaet 1,1 BonbTa
He npeBbimact 2,1 BonbTa
He npeBblmaet 3,1 BosbTa

Uro BeICTYyNAeT B POJIU UCTOYHUKA BOAOPO/IA B TEJIC YEJIOBEKA U KUBOTHBIX ?
BOJIa

BO31yX

MUIA

Yemy pasen KII/I TOTUTMBHBIX 3JIEMEHTOB ¢ HOHOOOMEHHON MeMOpaHOH?
20-30%
40-50%
60-70%

Kaxkyro pabouyro TemnepaTypy UMEIOT TOIUIMBHBIE JIEMEHTHI ¢ TBEPABIM d51ekTpoauToM (SOFC)?
ot 800 no 1000 0C

ot 600 o 700 0C

ot 400 o 500 0C

5.4. MeTonuka olleHKH OCBOEHMS AMCHUILUIMHBI (MoayJisi, npakTuku. HUP)

Kpurepuu oneHuBaHus OTBETA HA DK3aMEHE

OLeHKa «OTIMYHO» BBICTABISIETCS, KOT/la 00y4aroluiics: JeMOHCTPUPYET CUCTEMHBIE TEOPETHYECKUE 3HAHYS, BIaeeT
TEPMHUHOJIOTHEH, AeTaeT apryMEHTHPOBAHHBIC BEIBOJBI M 0000IIEHNS, TIPHBOIUT IPHUMEPHI, TOKA3EIBAET CBOOOIHOE BIIaICHHE
MOHOJIOTHYECKOI PeUbio U CIOCOOHOCTH OBICTPO pearupoBaTh Ha YTOUHSIOIIIE BOIIPOCEHL.

O1eHKa «XOpOII0» BBICTABISAETCS, KOTa 00yJaroUUiicsl JEMOHCTPHPYET IPOUHbIE TEOPETUUECKUE 3HAHMUS, BIaJieeT
TE€PMHUHOJIOTUEH, AeTaeT apryMEHTHPOBAHHBIE BBIBOJIbI X 0OOOIIEHHS, TPUBOIUT IPUMEPBI, HO IIPH 3TOM JIENIa€T HECYILECTBEHHbIE
OITMOKH, KOTOPBIE OBICTPO UCTIPABIISIET CAMOCTOSTEIBHO WM IIPH HE3HAUNTEIIFHOW KOPPEKIHH TIPETIOIaBaTEIIEM.

O1eHKa «yJOBJIETBOPUTEIHHO) BBICTABIIAETCSA, KOT/Ia 00yJarONTHIACS HETITyOOKHe TeOpeTUIECKHE 3HAHUS, TIPOSBIIAET C1abo
copMHUPOBaHHBIC HABBIKN aHAJIN3a SBJICHUI U POLIECCOB, HEJOCTATOYHOE YMEHHE JAeJIaTh apryMEHTUPOBaHHbBIC BBIBOABI U
TPUBOANTH IPUMEPHI, TOKA3bIBaeT HE OCTATOYHO CBOOOIHOE BIIAICHIE TEPMHUHOIOTHEH, IOTHIHOCTHIO U ITOCIIEI0BATEIIEHOCTRIO
U3JIOKCHHUS, JIeJIaeT OIMIMOKH, KOTOPhIE MOXKET HCIPABUTh TOIBKO MPH KOPPEKINHU IIPETIOaBATEIIEM.

O1eHKa «HEeyA0BIETBOPUTEIBHOY» BBICTABIAETCS, KOTJa 00yJaroImuiicsa 1eMOHCTpUPYET HE3HAHHE TEOPETHUECKUX OCHOB MpEeAMETa,
HE YMEET JIeJ1aTh apI'yMEHTUPOBAHHBIE BBIBO/bI M IPUBOIUTH IIPUMEDBI, HE BIIAJICET TEPMUHOJIOTUEH, IIPOSBIIAET OTCYTCTBHE
JIOTHYHOCTH ¥ TIOCJIEIOBATEIEHOCTHIO M3JI0KEHNUS, AeIaeT OMNOKN, KOTOPBIE He MOKET HCIPABHUTh JaXKe NP KOPPEKIUN
[IPenoiaBaTeleM.

ITpoxosxaeHre KOHTPOIBHOIO MEPOIPUATHSA 110 Ca4€ SK3aMEHA CYMTAETCS BBIIOJIHEHHBIM YCIIEIIHO, €CIIU IIPU €r0 OLCHUBAHUI
MOJIy4EeHa OLIEHKA HE HUXKE «YJOBIETBOPUTEIILHOY.

6. YHEBHO-METOJNYECKOE U THO®OPMALIMOHHOE OBECIIEYEHUE

6.1. Pexomenayemasi iurepatypa

6.1.1. OcHoBHas JuTepaTypa

ABTODBI, COCTaBUTEIN 3armaBue Bubmmnoreka W3narenscTBo, rox
JI1.1 | C.B.KapraBues, Herpaguuuonssie u Marnutoropeck: 'OV BIIO
E.I".HemmnopeHko BO300HOBJISIEMbIE HCTOYHHKH «MI'TY», 2008
SHepruu: yueoHoe mocodue
JI1.2 | AlIl.backakos, Hertpaguunonnsie u Mocksa: ]I "BACTET", 2013
B.AMynn BO300HOBJISIEMbBIE HCTOYHHUKH
SHEPruu: y4eOHUK
JI1.3 |B.IL I'openos, C.B. O6was sHepretuka. Ku. 1. Mocksa, bepnun: Jlupext-
T'openos, B.C. AnbTepHaTUBHBIC HCTOYHUKU Menaua, 2016
T'openos u ap. , o SHEPIuu: YIeOHUK
pea. B.IL. I'openoga,
E.B. lBanoBO#
JI1.4 [M.IO. Cubukus, }0.1. |HerpagummoHHasie 1 Mocksa ;bepnun : Jlupext-
Cubukun BO300HOBIIEMBIE HCTOYHHKH Menmna, 2014
SHEprud : yueOHoe mocodue
JI1.5 | Enuctparor B.B. UcnonwszoBanue Cankr-IletepOypr :
BO300HOBIIIEMO SHEPTUH : W3narenscTBO
yaeOHOe ocodue [MomurexHIMUECKOTO
yHHuBepcureta, 2010




ABTODBI, COCTAaBUTEIIH

3arnasue

bubaunoreka

W3nparenscTBO, TOI

JI1.6 |T.A. ®unumnmosa, T'unposnepreTrka : yuebHOE Hosocubupck : HI'TY, 2013
M.II. MucpuxaHos, nocooue
I0.M. Cunopkus, AT
Pycuna
JI1.7 | b.B. Jlykytun, 1.0. CucTeMbl 3JEKTPOCHAOKEHHS € Tomck : M3naTenbeTBO
Mypasgnes, 1.A. BETPOBBIMH U COJTHCUHBIMHA TOMCKOTO TONUTEXHHIECKOTO
IInoTHukoB AIEKTPOCTAHIMAMH : yIeOHOE yHHuBepcurera, 2015
nocobue
JI1.8 |B.B. Enuctpatos, ConHeYHbIe SHEProyCTaHOBKY. Cankr-IletepOypr :
B.A. I'punuxec, E.C. O1neHKa MOoCTYIUICHHS UsnarenscTBO
ApoHOBa COJTHEYHOTO M3TyYeHHUS : INonmuTexHUYIECKOTO
yaebHOe nocobue yHHBepcuteta, 2009
6.1.2. lonotHUTeILHAS JINTEpaTypa
ABTOpBI, COCTAaBUTENH 3arnaBue bubnuoreka WznarenscTBo, ros
JI2.1 | BbparkoBckuii E.B. HeTtpannunonusie u HosoTtponukx: HO HUTY
BO300HOBJISICMbIC HCTOUHUKH MUCuC, 2015
SHEprud : yueOHoe nocodue
JI2.2 |Bymuryes B.B. Onepretuka - 2050 Mocxksa: Dueprus, 2007
JI2.3 | pen. ILIIL. be3pykux CrpaBOYHHUK pECYpCOB Mockaa : Dueprust, 2007
BO300HOBIIIEMBIX HCTOYHHKOB
sHepruu Poccun: cripaBouHUK -
KaTaJor
JI2.4 |T'.B. Hukurenko, E.B. | ABToHOMHOE Craspomnons :Arpyc, 2015
Konormnes, I1.B. ANIEKTPOCHAOKCHHE
Konormuies notpebuTenei ¢
UCIIOJIb30BAaHUEM YHEPTHH
BEeTpa : MOHOTpadus
JI2.5 | bespykux ILIL BeTposnepreruka: cripaBoyHOe Mockaa : Dneprust, 2010
U METOAWYECKoe Mmocodue
6.2. Ilepedenn pecypcoB HH(POPMALHOHHO-TeJIEKOMMYHHKAIMOHHOI ceTH «AHTepHeT»
21 |H® HUTY MUCHUC https://nf.misis.ru/
52 |Hayunas anexrponHas 6ubmnoTeKa https://cyberleninka.ru/
D3 | Hayunas snexrponHas OuOmnoTexa https://www.elibrary.ru
6.3 IlepeyeHs NMpPOrpaMMHOro odecneyeHust
I1.1 |Mathcad 14.0 University Classroom Perpetual
I1.2 | Microsoft Office Professional Plus 2013 Russian OLP NL AcademicEdition;
I1.3 | WinPro 7 RUS Upgrd OLP NL Acdmc
1.4 |Micro-Cap 12
I1.5 | Bpay3sep Google Chrome
1.6 |Zoom
I1.7 | Bpaysep Yandex
1.8 | WinDjView 2.0.2
1.9 |Adobe Reader
I1.10 |MATLAB & Simulink
6.4. IlepeuyeHb HHGOPMALIMOHHBIX CIIPABOYHLIX CHCTEM U NPOQeCcCHOHAIbHBIX 023 JaHHBIX
U.1 |https://energybase.ru/ - Katanor 3JMeKTPOCTAHIHIA (ATOMHBIX, THAPABINICCKIX, TSIUIOBBIX U JIP.) ¥ MOJICTAHITUN MUpa

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHHUE

Ayn. |

Hasnauenwne

Bun |

OcHareHue




139 VYuebnas mabopatopus (KoMIIbIOTepHBIH | [Ip I mr. - Oxpan Lumien Eco Picture 200x200

KJIAcc) Kabunet KypCOBOTO u cM;
JATUTOMHOTO MPOEKTHPOBAHMUS, 1 . - Beb xamepa Logitech;
CaMOCTOSATEJIFHOHN paboTH! 00yJarommxcs 1 . - [Ipoexrop EPSON EB E-10;

1 . - Cucremusiii 6100k NORBELIS;
1 wrt. - Monutop LCD Acer;

12 . - Kommetotep B cOope;

1 . - Kommytarop D-Link 16mopr;
12 . - KomnbroTepHBIi CTOT;

7 wr. - Cton 1a00paTOpHBII;

12 . - Kpecno KoMIbIOTEPHOE;

12 wrT. - Pynonnslie mropsr,

1 . - CIyiiT cucTeMa,

8 mrt. - Ctym;

1 mir. - Jlocka y4eHU4ecKas.

8. METOAUYECKHUE YKA3AHUSA VIS OBYYAIOIIIUXCA

B npomecce u3ydeHus JUCHUILIMHBI BRIISIAIOT Ba BUIA CAMOCTOSTENBHON paboTHI: ay TUTOPHAS U BHEAY IUTOPHAS. AyAUTOpHAS
caMoCTOsITeNIbHAsl paboTa 10 AUCIMILUIMHE BBIMONHAETCSA Ha y4eOHBIX 3aHATHAX MOJ PyKOBOJACTBOM MpenojaaBartens. BueayauropHas
caMocCTosTeNbHAs paboTa - ITaHupyeMas yueOHas paboTa 00yJaromiMCs, BEIIOIHAEMAast BO BHEAYJUTOPHOE BPEeMs 110 3aTaHHUIO U
IpU METOANYECKOM PYyKOBOJICTBE IIPENoaBaTelis, HO 06e3 ero HemocpeACTBeHHOro yyactus. CaMmocTosTenpHAs paboTa, He
pelyCMOTPEHHAs! IPOrpaMMOi yueOHON TUCIMIUIMHBL, PACKpbIBAIOIIEH 1 KOHKPETU3UPYIOLIEH ee cofepKaHue, OCyIIeCTBIIEeTCS
00y4aromuMest HHUIUATUBHO, C IIEJIbI0 pealn3ali COOCTBEHHBIX yUeOHBIX U HaydHbIX HHTepecoB. [t 6onee addexTrBHOrO
BBITIOJTHEHHS CAMOCTOSATEIIFHON PabOTHI O TUCIUIUIMHE IIPETIOIaBaTeNlb PEKOMEH/TyeT HCTOYHUKY JUIS pabOoTHI, XapaKTepu3yeT
HanboJee pParvoOHAIBHYI0 METOAUKY CaMOCTOATENBHOI PaboThl, AEMOHCTPUPYET paHEe BHINOIHEHHBIE 00yJaroMMMUCA PaboThl U
T.II. Buasl 3aganuil 11 BHeayAUTOPHON CaMOCTOSITENBHON pabOThI, UX COAEPIKAHUE U XapaKTep MOTYT UMETh BAPHATHBHBIN U
nuddepeHIPOBaHHEIN XapaKkTep, YIUTHIBATE HHANBUIyalbHbIE 0COOeHHOCTH o0ydaromerocs. CaMocTosTebHAas paboTa MOXKET
OCYIIECTBISATHCSA HHANBUIYaTbHO MIIH TPYIIIAMH CTYICHTOB online 1 Ha 3aHATHAX B 3aBUCHMOCTH OT II€JIH, 00beMa, KOHKPETHOH
TE€MaTUKH CaMOCTOSATENBHOI paboThl, ypOBHA CIOXKHOCTH. KOHTPOIIb pe3ynbTaToB BHEAY IUTOPHOIT CAMOCTOATENBHOMN PaboThI
OCYILECTBIISICTCS B IIPEJIETIaX BPEMEHH, OTBEACHHOTO Ha 00s3aTe IbHbIC ydeOHbIE 3aHATHS M0 JUCLMILIMHE Ha IPaKTHYECKUX,
12a00paTOPHBIX 3AHATHUSIX.
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