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[Ipu pazpabotke pabouelt mporpaMMbl Y4eOHOH JUCIUILTUHBI B OCHOBY TTOJIOXKEHBI:

1) ®I'OC BO mno HampaBneHHIO NOAroToBKH (cnenuanbHOCTH) 35.03.06 «ArpoumH)XEeHEepHsD»
YTBEpKIACHHBI MUHUCTEPCTBOM 00pa3zoBanus u Hayku PD «23» asrycra 2017r., mpuka3 Ne 813

2) VYueOHBI TIJJaH OCHOBHOW  0O0pa3oBaTeNbHOM  mporpamMMmbl  «DNeKTpooOOpyIOBaHWE U

3NEKTPOTEXHONOTUN TPEANPHATHI U TPOM3BOACTB» ono0peH YueHsiM coBetoM ®I'BOY BO TAY
Cesepnoro 3aypanbs oT «25» masg 2023r. [Ipotokon Ne 10

PaGowas mporpamma y4yeOHOW JMCUMIUTUHBI (MOXIyJns) omoOpeHa Ha 3aceJaHud  Kadenpbl
«OHeproodecIIeueHus CENbCKOTO X03MCTBaY 0T «25» Mast 2023 1. IIporokon Ne 10

L
W.o. 3aBenyromero kadenpou N.B.CaBuyk

Pabouas mporpamma yueOHON AUCHHUILIMHBI (MOIYJs) 0J00pEHa METOINYECKOH KOMHUCCHEH MHCTHUTYTA
oT «25» mas 2023 r. [Ipotokon Ne 7a

o T -f;._ R
[Ipencenarens METOAUYECKON KOMUCCUN UHCTUTYTA O.A. MemnsikoBa

Pa3pa6oTuuku:

JlumoBa C.B. mHkeHep 2 KaTeropuu CiyKObI dKcIutyataimu ¥ pemonta BJI ¢unuana AO « Poccern
TromeHb» TIOMEHCKHUE ANEKTPUUECKHUE CETH.
3no6una C.U., cr.npenogaBaTens kageapbl « DHEProodecneueHus CeIbCKOro X03sMCTBay.

JupexTtop HHCTUTYTA: ’/Z’, - H.H. Ycrunos




1. [lepeyeHb MIAHUPYEMBIX Pe3yJILTATOB 00y4eHHS MO AUCHUININHE, COOTHECEHHBIX C
IJIAHMPYEMbIMH pe3yJIbTaTaMH 0CBOEHUsI 00pa30BaTeIbHON MPOrPaMMbI

Koo Nupaukarop [lepeuenb mIaHUPYEMBIX
komne- | Pe3ynbTaThl OCBOCHUS JIOCTHKCHUS pe3yabTaToOB OOY4YEHHUS 110
menyuu KOMITETEHIINHI JUCLHUTIIINHE

3uamo:

- OCHOBHBIEC TEXHOJIOTHU M CIIOCOOBI
9KCILTyaTalluy allbTepPHATUBHBIX
HCTOYHUKOB SHEPIUU;

- 0COOCHHOCTH almapaTHon 1
MPOTPaMMHON YaCTH COBPEMEHHBIX
HETpaJAUIIMOHHBIX UICTOUHHKOB
SHEPTHUH;

- METO/BI OTpe/IeJICHUS] PUCKOB TIPH
HCTOBb30BaHUH HETPAJUIIMOHHBIX
HCTOYHUKOB DHEPIUU;

- 9JIEMEHTHYIO 0a3y nmpudopoB u
CHCTEM, OCOOECHHOCTH UX
KOHCTPYKIIUH, TEXHOJIOTHU
MPOU3BOJICTBA, & TAKKE YCIOBHS U

CriocobeH N -2n1k-6 METOJIbI UX SKCIUTyaTallUH.
¢dhopmMHpOBaTH O0ocHOBBIBaET Ymems:
TEXHUYECKYIO TEXHUYECKUE PEIICHUsT | - OlleHUBATh 3()(PEKTUBHOCTD

HK 6 JOKYMCHTAIUIO 1O 110 BOIIpoCaM MCpOHpI/IHTHﬁ 10 UCITIOJIb30BaHUN

B 06CHY)KI/IB3HI/IIO, BHCAPCHUA CUCTEM HOBBIX METOA0B 1 TCXHOJ'IOFI/II\/'I;
PEMOHTY U ANbTEPHATHBHOTO - ACTIOJIb30BaTh HOPMBI M MPaBUIIa
MOJICpHU3AIH SHEPrOCHAOKCHHS U PaIMOHATBHOTO UCTIONE30BaAHHUS
3NIEKTPOOOOPYAOBaHHS | TOTOBUT IO HUM IIPUPOIHBIX PECYPCOB.
3aKITIOYCHUS - pa3pabaThIBaTh M BHEAPSITH HOBBIC

Cpe/ICTBa ¥ METO/IbI OOCITY)KUBAHMS,
PEMOHTA U MOJICPHHU3AINN
3JIEKTPOOOOPYI0BAHUS.

Bnaoemo:

- METO/IaMH HCIIOJb30BAHUSI HOPM H
MIPAaBHJI PAIHOHATIBHOTO
HCTOJTb30BaHUS TIPUPOTHBIX
pecypcos;

- HaBBIKAMH B ITPOCKTHPOBAHMH HOBOM
TEXHUKHU U TEXHOJIOTHH;

- METO/IaMH pacueTa u Onpe/IeieHuUs
PHCKOB TIPH MCITIOJB30BAHIH
HETPaIUIIMOHHBIX HCTOYHUKOB
SHEPIHH.

2. MecTo AMCHHMILVINHBI B CTPYKTYpe 00pa30BaTeIbHON NMPOrpaMMbl

JanHass AWcuMIIMHA OTHOCUTCS K broxy 1 dactu, dopMupyeMoil ydacTHUKaMU
00pa3oBaTeNbHBIX OTHOIICHUH.

Jlnst u3ydeHus: TUCIUIUIMHBI HeOOXOIMMBI 3HAHUS B O0JACTU: a8MoMamuxa, 2uopasiuxa,
NEeKMpUYecKue Mauwunsl U ANNApamsl, C6eMOMexHuKd U 1eKmpomexHoaI0cuU.

Anvmepnamuénvie UCMOYHUKY dHepeuu SIBISETCS MPEIIIECTBYIOMEH NUCIUIUIMHON IS
micuutuaH:  Hayuno-uccredosamenvckas paboma, Pacuem snepeoobecneuenuss xossicmea,
IIpoexmuposanue 06vbeKmos 21eKmpo- U Men10CHAOHCEHUSL.

HucnunnuHa uzyvaercs Ha 4 Kypce B 8 cemecTpe 1Mo ouHoi ¢hopme 00yueHus, Ha 5 Kypce
B 9 cemecTpe - 3a04HOI1 popme.




3. O0beM TUCHUILVINHBI U BBl y4eOHOH padoThI

OO6m1ast TpyA0EMKOCTh TUCHUILIMHBI cocTaBisieT 108 yacoB (3 3a4eTHBIX €/IMHUIL).

Bun yueGHO# paboThI dopma o0yueHHs
OYHas 3a04YHas
AyIMTOpHBIE 3aHATHS (BCEro) 42 14
B mom uucne: - -
JIEKIITMOHHOTO THTIA 28 8
CeMHHapCKOTO TUIIA 14 6

CamocrosiTeJibHas pa6oTa (Bcero) 66 94

B mom wucne:

[IpopaboTka MaTepuaia JEKIIHH, 33 71
MOJITOTOBKA K 3aHITHIM

CaMoCTOSTEIbHOE U3YYCHUE TEM 7

KonTtposbHbie paboThl - 23
VuuBuyabHbIC 3aaHUs 6 -
Pedepar 20 -
Bupa npomexyToyHo arrecTanyu: 3a4€T 3a4€T
OO0masi Tpy10eMKOCTh:

4acoB 108 108
3aUETHBIX €OUHHUI] 3 3

4. Conepsxkanue QU CHUNTHHBI
4.1. Conep:xanue pa3iesioB TUCHUIIMHBI

Ne HaumenoBanue paznena Coneprxanue pasnena
n/n JUCLIUILIMHBI
1 2 3
1 Beenenue. TepMuHBl W omnpeneneHus. 3ajadyd U IPUOPUTETHI
CoBpeMeHHbIE DHepPreTUYecKoi CTpaTeruu Poccun. Pecypchas
TEHJICHLIUU pa3BUTHUSA 00€eCIeYeHHOCTh MHUPOBON DSHEPreTHMKM U MEepPCHEKTHBbI
HayKH U TEXHUKU B pa3BUTHA. ODHEPreTUYECKOE XO3SIMCTBO  MPOMBIIIJIEHHO
obsacTu pa3BUTBIX cTpaH. COBPEMEHHOE COCTOSHHUE DSHEPreTHUKU
ANbTEPHATUBHOMN Poccun. Ctparerusi pa3BUTHsI OT€UECTBEHHOM SHEPreTHKHU
JHEPIeTUKU 10 2020r.
TpaauMoHHbIE U HETPAJUIIMOHHBIE HCTOUHUKH SHEPTUH.
2 Conneunas sHepretuka | OCHOBHBIE HIOHSTHS COJIHEYHOH DHEPrETHUKHU.
Knaccudukanus colHEYHBIX KOJUIEKTOpOB. JKHIKOCTHBIE
IUIOCKHE COJIHEUHBIE KOJUIEKTOpBL. DOTOANEKTpUYECKUE
npeoOpazoBaTe. AKKYyMYJSTOPBI TEIUIOTHI.
Hcnonp30BaHnE COJIHEYHOM  DHEPTUU B  CEIBCKOM
xo3aucTBe.  Mcmonp3oBaHWE — DHEPrUM  COJHLA  JUIA
MOJIyYE€HUsI ~ DJIEKTpodHepruu.  Pacuér  conHeuHoro
M3JIy4€HHUS] HAa HAKJIIOHHYIO ITOBEPXHOCTh. Pacuér miockoro
kotekropa. Pacuér TteruoBoro KIIJ[ komnekropa u
CPEIHEMECSYHOW TPOU3BOJUTEIBHOCTH. DKCEPreTHUECKUI
KIIJI xonnekropa.
3 I'eorepmanbHas CocToslHME HCIIOJIB30BaHUs TEIUIOBOM DSHEPruM 3eMIIu.
SHEpreTHKa TexHOMOTHsI ~ OCBOEGHMSI ~ T€OTEPMAIBHBIX  PECYpPCOB.

OCHOBHbBIE HampaBJI€HUS HUCIOJIb30BAHUS TE€OTEPMaIbHOMN
sHepruu. ['eoTepmaibHble BOJBI B CEIBCKOM XO3SMCTBE.




Hcnonp3oBaHne  TeOTepMAIBHBIX ~ HUCTOYHHKOB  JIJIS
MOJTyYeHUS SHEPTHUH. OcoGenHoctu paboThI
reoTepMalbHBIX  JJIeKTpocTaHiuii. [lapoTypOuHHBIE U
TypOOKOMIIPECCOPHBIE T€OTEPMAILHBIE JHEPrOyCTAaHOBKHU.
Pacuér reorepManbHBIX YCTAaHOBOK.

4 Berposnepreruka Berposnepretnka kak oTpacib Hayku. OCHOBBI TEOpUU
UCIIONIb30BaHUs HSHepruu Berpa. (OCHOBHbIE BUIBI U
AJIEMEHThl  BETPOIHEPreTUUYECKUX  YCTAaHOBOK.  Tumbl
COBpEMEHHBIX BeTpojBurateneil. Pexumsl paboT u
MOIIHOCTh BETPOA3JIEKTPUUECKOM YCTAaHOBKM. MeToanka
BbIOOpA BETPOIHEPTrETUYECKUX YCTaHOBOK JUISL
HHEPrOCHA0KEHUS CENbCKOXO035NUCTBEHHBIX MOTPEOUTENIEH.
[Tpumep pacuéra 1 BEIOOP BETPOIHEPrOyCTAHOBKHU.

5 buosnepreruka Hcrtopudeckuii  0030p  HCMONB30BaHHWs  OMOTa30BOM
texHonoruu. Knaccudukanus 1 KOHCTPYKIIMU OUOTa30BBIX
YCTaHOBK. MeTolbl mepepadoTKu OuoMacchl, OCHOBHBIC
MOHATUSA W omnpeneneHus. TeXHOJOTHYECKHE CXEMbl M
o0opyoBaHre OMOTa30BBIX YCTAaHOBOK. Kpurepuii oneHKH
sbdexkTuBHOCTH mMonMydyeHuss Ouoraza. I[lpumep pacuéra
0MOra3oBoil yCTaHOBOKH.

6 Hcnonbs3oBanue 3HEpru | JHEPreTUUECKUE pecypchbl OKeaHoB U Mopeil. CocTosiHuE U
OKEaHOB MOPEU U peK. HCIIOJIb30BAaHNUE JHEPrUM OKEaHOB M Mopeil. IlpunuBHbIE
Bonoponnas sHepretuka | syekTpocTaHUud. VCrmoap30BaHUE 3HEPrUM MaJbIX PpEK.

[Ipumep pacuéra YCTAHOBJIEHHOM MOIIHOCTH U pexuMa
I'DC na wmamoit peke. DxoHomHueckas 3((HEKTUBHOCTh
massix ['DC. IIpumep pacuéra.

7 TennoHacocHble Hcropust co3naHusi TEIJIOBBIX HACOCHBIX  YCTaHOBOK.
YCTaHOBKH Knaccsl TemioBeix HacocoB. OOopynoBaHHE TEIIOBBIX

HacocoB. PaGouee Temo. TemoBoil  mporecc B
KOMIIPECCHOHHOM TEIJIOBOM Hacoce. TepMonnHaMudeckue
OCHOBBI PabOThl B KOMIIPECCHOHHBIX TEIJIOBBIX Hacocax.
OKcepreTuuecKuid aHaiau3 paboThl TEIJIOBBIX HACOCOB.
PacdeTr OCHOBHBIX MapaMeTPOB TEMJIOHACOCHBIX YCTAHOBOK.
[TpuHtMIMaTLHBIE CXEMBbI TEIIOBBIX HAacOCOB.
Hcnonp30BaHuE TEIIOBBIX HACOCOB HAa KUBOTHOBOJUYECKUX
¢depmax. Jpuratens Crupnunra. [Ipumep pemenus 3agau
TP MCII0JIB30BAHNUHU TEIUIOBBIX HACOCOB.
4.2. Pa3geanl JMCOUILIMHBI 1 BUIBI 3aHATHHA
o4Has opMa 00ydeHUs
Ne Hanmenosanue pasnena Jlexumonnoro | CeMMHapCKOTo CP Bcero,
/11 JUCIUIINHBI TUIA TUIA 4acoB
1 2 3 4 5 6
1 | Beenenue. CoBpeMeHHbIE 4 - 10 16
TEHJICHLIUU Pa3BUTHUS HAYKU U
TEXHUKH B 00JIaCTH
JIbTEPHATUBHON YHEPrETUKU
2 | ComHedHast SJHEpreTHKA 4 2 10 16
3 | 'eoTepmainbHast SHEpreTHKa 4 2 10 16
4 | BerposHepretuka 4 4 10 18
5 | buosHepreruka 4 2 10 16




6 | Mcnosp30oBaHre SHEPTUHA OKEAHOB 4 2 10 16
Mopen U pek. BogopoaHas

JHEpreTuKa
7 | TerionacocHble YCTaHOBKH 4 2 6 12
Uroro: 28 14 66 108
3ao4yHas (hopma oOydeHHs
Ne HaumenoBanue pa3nena Jlexuunonnoro | CeMMHapCKOTo CP Bcero,
n/n JMCIUIIIHBIL THUIIA THUIIA 94acoB
1 2 3 4 5 6
1 | Beenenue. CoBpeMeHHbIE 2 - 14 16

TEHJICHIIUH PA3BUTHS HAYKH U
TEXHUKHU B 00J1acTHU
aNbTEPHATUBHOM YHEPTCTUKHU

2 | ComHeyHasi SJHEpreTHKa 2 2 14 18
3 | 'eorepmanbHas JHEpreTUKa - - 14 14
4 | BerposHepreruka 2 2 14 18
5 | buosHeprernka - - 14 14
6 | Mcmonp30oBaHue SHEPTUU OKCAHOB - - 14 14
Mopeii u pek. Bonopoanas
SHEepreTuKa
7 | TenoHacoCHbIE YCTAaHOBKHU 2 2 10 14
HUroro: 8 6 94 108
4.3. 3aHATHS CEMUHAPCKOI0 THIIA
Ne TpynoemkocTs
n/m Ne pasnena Tema > (gac)
FHCHHTTIHET OYHas 3a049Hast
1 2 3 4 5
1. 2 HccnenoBanue XapakTEpUCTUK COJTHEYHBIX 2 2
(hOTORIEMEHTOB.
2. 3 HccnenoBanue paboThl BETPOIHEPT€THUECKOM 2 -
YCTaHOBKH.
3. 4 HccnenoBanue paboThl reoTepMalIbHOM 4 2
YCTaHOBKH C TETJIOBBIMH HACOCAMHU
4. 5 HccnenoBanue paboThl BUXPEBOTO 2 -
TETIOTEHEepaTopa.
5. 6 I'mapaBnuyeckue UCTIBITAHUSA IIIIOCKOTO 2 -
COJTHEYHOT'O KOJUIEKTOpA.
6. 7 VccregoBanme TEIIOBOTO Hacoca 2 2
Hroro: 14 6

4.4. YuyeOHble 3aHATHS, Pa3BHBaOIIHe y O00y4YAIOUIUXCH HABBIKH KOMAaHAHOH padoThbIl,
MEKJIMYHOCTHbIE KOMMYHHMKAIUM, IPUHATHE PellleHui, JIniepcKue KauyecTBa
He npedycmompero OIIOII.

4.5. YueOHbIe 3aHATHSA B (popMe MPAKTUYECKOH MOATOTOBKH
He npedycmompero OIIOII.

4.6. IIpumMepHasi TeMaTHKA KYypPCOBBIX IPOEKTOB (pador)
He npedycmomperno OINOII.




5. Opranusanusi cCaMOCTOATEJIbLHOH PadoThI 00YyYAIOIMXCS 110 JUCHHILIMHE

5.1. Tunbl caMOCTOATEJIbHOM PA0OTHI U €€ KOHTPOJIb

Tun caMocTosiTeJIbHOM PadoThI dopma 00ydeHus Tekyimuii KOHTPOJIb
OyHas 3a04Has
[IpopaboTka MaTepuaia JEKIIHH, 33 TectupoBanue u
IOJrOTOBKA K 3aHATHAM 1 cobeceloBaHnE
CamocTosTenbHOE U3yUYEeHUE TEM 7 TECTUPOBAHUE
WA
cobecenoBanue
KoHTpoJibHBIE PabOTHI - 23 CobecenoBanue
WuauBuayaibHble 3a1aHUS 6 CobecenoBanue
Pedepar 20 - CobecenoBanne
BCET0 YacoB: 66 94

5.2. Y4eOHO-MeTOAMYECKHE MaTePHAJIbI 1JIsl CAMOCTOAITEIbLHOMH padoThI:

1. 3no6una C.MU. Meronuyeckue yKazaHUs 1O TECTOBBIM 3aJIaHUSM IO TUCIUTUIMHE
"ANbTepHATUBHBIE WCTOYHUKUA SHEPTUU" JUIS CTYJEHTOB OYHOW M 3a04HON (OpMBI 00ydeHUS
Ju1sl HartpaBiieHus: noArotoBku 35.03.06. «ArpounxeHepus» [ DIeKTpOHHBIN pecypc| — TioMeHb:
'AYC3, 2016. -85 c.

5.3. Tembl, BBIHOCHMbIE HA CAMOCTOSITEJIbHOE H3yYeHHUe:

OHeprus npwinBoB. [ [puunHbl BO3HUKHOBEHUS IPUIIMBOB, UX IEPUOJAUYHOCTb.
[lepcriekTHUBHBIC PaliOHBI CTPOUTENHCTBA MPUIMBHBIX AIEKTPOCTAHIIUM.
Hcnonp30BaHue BOIOPOAA B SHEPTETHKE.

3HaueHue MPOIECCOB aKKYMYJIHUPOBAHUS SHEPTUU MPU UCTOIb30BaHUN HUD.
buonoruueckoe 1 XuMU4ECKOE aKKYMYJIMPOBAHUE SHEPTUU.
AKKYMYJIHPOBAaHUE TETLIOTHI.

MexaHnnueckoe akKymyaupoBaHue 3Hepruu. llepenaya sneprumn.

Buibl BTOpUUYHBIX 3HEPTETUUECKUX PECYPCOB, UX UCTOYHHUKH.

OcHOBHbBIE HallpaBJIEHUs YTWIM3alMK TemoBelx BOP M mpumensemble 11 3TOTrO
YCTPOUCTBA.

10. OcHOBHBIE HAIIPABICHHUS CHIKEHUS BpeAHBIX BRIOpocoB TOC.

11. Mcropus co3gaHus TEIIOBBIX HACOCOB.

12. Kiaccel TETIIOBBIX HACOCOB.

13. OGopymoBaHUE TETIJIOBBIX HACOCOB.

14. Mcnonp30BaHUE TETUIOBBIX HACOCOB HA )KMBOTHOBOTYECKUX (hepMax.

15. CxeMblI TEIJIOBBIX HACOCOB.

16. CxeMa BeTpOIHEpreTHUECKOi

©CoNoa~wWNE

5.4. Temb1 pedepaToB:

1.CocTosiHHE 1 TEPCIIEKTUBBI UCTIOIB30BAHMS HETPATUIIMOHHBIX U BO30OHOBIISIEMBIX
HMCTOYHHKOB SHEPTUU.

2.9Ko5oruyeckre npoodieMbl SHEPTETHKU.

3. ®u3udecKue OCHOBBI IPOIECCOB MTPEOOPa30BAHUS COTHEYHON DHEPTHH.

4. CucTeMbl COJTHEYHOTO TETUIOCHA0KEHUSI.

5. TenaoBoe akKyMyJIUPOBAHUE SHEPTUH.

6. DHeprus BETpa U BOZMOKHOCTH €€ UCITOJIb30BaHUA.

7. TUIbl BETPOIHEPTE€TUUECKUX YCTAHOBOK.




8. TennoBoli peskuM 3eMHOU KOpbl. ICTOUHMKY Ie0TEpMaIbHOTO TeIlIa.
9. Ucnonp30Banme re0TepMaIbHON SHEPTUHN TSI BBIPAOOTKH TEIIIIOBOM

U DJIEKTPUYECKON SHEPIUH.
10. Micriosib30BaHKEe T€OTEPMaIbHON SHEPTUH JJIS TEIJIOCHAOKEHUS KUITBIX

Y TIPOM3BOJICTBEHHBIX 3/1aHUN.

11. DHepreTuyeckue pecypchl OKeaHa.

12. Vicnonb3oBaHUE 3HEPTUU IPUIUBOB U MOPCKUX TEUEHUH.
13. IIpeoOGpa3oBaHue TEIJIOBOM SHEPTUHU OKEaHa.

14. DHepreTrKa Ha HETPAJIULIMOHHBIX BUJIaX TOIUIMBA.

15. ArpoTomiuso.
16. IIpompbliieHHbIE U OBITOBBIE OTXO/Ibl KaK TOIUIMBO.
17. BropuuHbie SJHEPropecypchl pa3HOro MOTEHIIUAIIA.

6. @OoHJ OIEHOYHBIX CpeacTe Jd IPOBCACHUA l'lpOMe)KYTO‘IHOﬁ arTrecranmum

00y4YaKOIIHUXCS 1O TUCIHIIJINHE

6.1 IlepeuyeHb KOMIIETEHIHII W OLEHOYHbIE CPEACTBA HMHAUKATOPA JOCTHKEHUS
KOMIIETeHIM A

Koo
Komne-
meHyuu

Nunuxarop
JOCTHKEHUSA
KOMIICTCHIIN

[epeuens maHUpyeMbIX pe3yabTaToB 00yUeHHUS
10 TUCLUIIIINHE

HamnmenoBanue
OLIEHOYHOT'O
CpeacTBa

IK-6

WI-2I1K-6
OOOCHOBBIBAET
TEXHUYECKUE PELICHUSI
0 BOIPOCAM BHEJIPEHHUS
CHCTEM
AIbTEPHATUBHOTO
9HEProCHAOKEHHS 1
TOTOBHUT [0 HUM
3aKITIIOUEHHUS

3namo:

- OCHOBHBbIC€ TEXHOJIOTHHN 1 CHOCO6I)I
SKCIUTyaTalluy abTePHATUBHBIX HCTOYHUKOB
SHEPIUH;

- 0COOEHHOCTH ammnapaTHON U MPOrpaMMHOR
YaCTH COBPEMEHHBIX HETPaTUITMOHHBIX
WMCTOYHUKOB SHEPTHUH;

- METO/IbI OTIPECIICHHUS PUCKOB IIPH
WCTIONb30BaHUH HETPATUIIMOHHBIX NCTOYHUKOB
SHEPrHH;

- JJIEMEHTHYI0 0a3y MPUOOPOB U CUCTEM,
0CcOOEHHOCTH UX KOHCTPYKIIMH, TEXHOJIOTHH
MTPOM3BOICTBA, a TAK)KE YCIIOBUS M METOJIbI UX
SKCIUTyaTaIlHH.

Ymemo:

- OIIEHUBATh APPEKTUBHOCTh MEPOIIPUATHH 110
WCTIONIb30BaHUH HOBBIX METOJIOB M TEXHOJIOTH;
- UCIIOJIb30BAaTh HOPMBEI U IIpaBUJIa
paIOHATIBHOTO MCIIOJIb30BaHUS TIPUPOIHBIX
pEeCypcCoB.

- pa3p363TBIBaTL " BHCPATH HOBBIC CPEACTBA U
METO/BI 00CITY)KUBaHMUsI, PEMOHTA U
MOJICPHU3AIINH JIEKTPOOOOPYAOBaHUSI.
Bnaoemo:

- METOAaMHU UCIIO0JIB30BaHUSA HOPM U IIpaBUJI
PaIOHAIBHOTO MCIIOJIE30BaHUS TIPUPOTHBIX
pECYpCOB;

- HaBbIKaMH B IIPOCKTUPOBAHNN HOBOU TEXHUKH U
TEXHOJIOTUH;

- METOJIaMU pacyeTa U ONpe/IeIICHUS] PUCKOB TIpU
HCIIOJIb30BaHNU HETPAAUINOHHBIX HCTOYHUKOB
SHEPIHH.

Tect




6.2. lIIxaanl oneHUBaAHUS

IIkaJia oneHMBaHUSI TECTUPOBAHMS HA 3a4eTe

% BBINOJHEHHA 3aJaHUS Pe3yabTatr
50 - 100 3a4TEHO
MeHee 50 HE 3a4TEHO

6.4. TunoBbie KOHTPOJIbHbIE 32IaHUS UJIH HHbIE MaTEePUAJIbI:
VYka3aHbl B IpUJIOKEHUU 1.

7. IlepeyeHb OCHOBHOW M JONOJIHUTEIBLHOI Y4eOHOI JHUTEepaTypbl, HEOOXOAUMON
JJIS1 OCBOCHMS 1M CHUILTTHHBI

a) OCHOBHAasl JIUTepaTypa

1. VYpanos C.H. Bo0300HOBisieMble UCTOYHUKU SHEPruu [DNEKTPOHHBIA pecypc]: ydueOHoe
nocooune/ YnanoB C.H.— DnekTpoH. TekcToBble naHHble.— HoBocuOupck: HoBocubupckuit
rOoCyIapCTBEHHBIH TexHWYeckuil yHuBepcurer, 2014.— 460 c.— Pexum pgocryma:
http://www.iprbookshop.ru/47686.html.— 3BC «IPRbooks .

2. 3emckoB B.M. Bo3o6HoBisemble ucrouHuku sHepruu B AlIK: yuebGHoe mnocobue / -
HznatennctBo «Jlanb», 2014.-368 c.

3. AnxacoB A.b. Bo300HOBIIIeMble HCTOUHUKH SHEPTUU [ DNEKTPOHHBIN pecypc]: yueOHoe
nocobue/ AnxacoB A.b.— DIleKTpoH. TeKcToBbIe JaHHbIe.— M.: U3aatenbckuii jom MOU,
2016.— 271 c.— Pexxum nocrtymna: http://www.iprbookshop.ru/55952 html.— 9BC «IPRbooks.
0) 10MOJIHUTEIbHAS JIUTepaTypa

1. Pacuer JAOATOCPOYHBIX XapPAaKTEPUCTHK CHUCTEMBI  COJNHEYHOI'O  TEIUIOCHAOXKEHUS:
Merton.ykazaHusi K BBIIOJIHEHHMIO pacyeT. paboTbl mo aucuuiuimHe «HerpagumuoHHbele u
B0300HOBIsieMble ncTOUHUKU SHeprum» / Coct. B.A. Aree. — Capanck: M31-Bo Mop/oB. yH-Ta,
2004. - 16 c.

2. Heuncuepnaemas sHeprus. Ku. 1. Berpoanektporenepatops! / B.C. Kpusnos, A.M. Oneii-
HukoB, A.W. SIxoBneB. — YueObnuk. — XapbkoB: Hai. a’pokocM. yH-T «XapbK. aBUall. UH-T».
Cesacronons: Cepact. Hall. TeXH. yH-T, 2003. — 400 c.

3. Heucuepnaemas sueprusi. Ku. 2. Berpoanexrporeneparopsr / B.C. Kpusnos, A.M. Oneii-
HUKOB, A.M. SIkoBneB. — YueOHuk. — XappkoB: Harl. aspoxocM. yH-T «XapbK. aBuall. UH-T».
CeBactomnons: CeBacT. Hall. TexH. yH-T, 2004. — 519 c.

4. TOCT P 51594-2000. HerpaguunonHnas sHepreruka. ConHeuHass dHepreTuka. TepMuHBI U
onpexaenenus. — M.: UTIK 1U3n-Bo ctanaaptos, 2000.

8. Ilepeyenn pecypcoB HH(POPMALHOHHO-TETEKOMMYHUKAIIMOHHOM CeTH
"HuTepHer"

1. DnexTpoHHO — OubMMOTEYHAs cucTeMa «JlaHb» -pexxum gocrtyma: http://e.lanbook.com
npuka3 Ne 183/13 or 01.04.2013 r.

www.edu.ru

www.energy.ihed.ras.ru

www.e.lanbook.com,

Www.nait.ru

www.elibrary.ru

www.iprbookshop.ru

Noakown



http://e.lanbook.com/
http://www.edu.ru/
http://www.energy.ihed.ras.ru/
http://www.e.lanbook.com/
http://www.nait.ru/
http://www.elibrary.ru/
http://www.iprbookshop.ru/

9. MeToauveckue yKazaHUs 1JIs1 00y4ar0IIHUXCS 110 OCBOCHUIO M CIUIIIHHBI
1. 3no6una C.M. Meroauyueckue yka3aHHsl TO BBIOJHCHUIO TMPAKTUYECKUX 3aHATHH TI0
JUCUUTUTMHE " ANbTepHATUBHBIE HCTOYHUKH SHEPTHH " ISl CTYJICHTOB OYHOM M 3a049HOM (POPMBI
oOydyeHuss s HampaBiaeHuss moaroToBku  35.03.06.  «ArpouHxkeHepus»  npoduib

OnekrpoobopynoBanue u snekrporexnonorun AIIK..- Tromens: I'AY CeepHoro 3aypaibs,
2016. -39 c.

10. Ilepeyenb HHGOPMALMOHHBIX TEXHOJIOTHH

1. Onepannonnas cucrema Windows (JTUIIEH3MOHHO-TIPOTPAMMHOE 00ECTICUCHHE)

2. [Maker npuxnagueix nporpaMm MS Office 2007 (yHuBepcUTETCKAs! TUIICH3HS)

3. [Taket npuknaaasix nmporpaMmm MathCAD (yHuBEpcHUTETCKAs JTUIICH3HS )

4. Tlaker mnpuxnagasix nporpamm AutoCAD w/mmun KOMITIAC (yHuBepcuterckas
JIUTICH3US)

5. Maker mpuknamaeix mporpamm SPlan (mporpammuoe oOecnedeHue ¢ OTKPBITHIM
HCXOHBIM KOJZIOM)

11. MaTepuajibHO-TeXHUYeCKOe o0ecneyeHue JUCIHILINHBI
MynbsTumenuiinoe obopynoanue Panasonic LB55, untepaktuBnas qocka Smart Board

12. Oco0eHHOCTH OCBOEHHS AUCHUIUVIMHBI JI1 UHBAJUI0B H JHUI ¢ OrpaHUYCHHBIMH
BO3MOZKHOCTSIMH 3/10POBbSA

OO0yyeHrne OOYYarOIIUXCS C OIPAHWYCHHBIMH BO3MOXKHOCTSIMH 3JI0POBbsI TIPH HEOOXOIMMOCTH
OCYILIECTBIISIETCS. HA OCHOBE aJalTHPOBAaHHOH paboueil mporpamMMmbl C HCIOJIB30BAaHHUEM CIEIMATbHBIX
METOJIOB OOyYeHHS ¢ JTUAAKTHYECKHX MAaTepUalioB, COCTABICHHBIX C Yy4eTOM OcoOeHHOCTeH
MCUXO(U3NIECKOTO PAa3BUTHSA, WHAWBHUIYaJIbHBIX BO3MOXKHOCTEH U COCTOSHHS 370POBBSI TaKHUX
oOyuJatonuxcs (00yJaromerocs).

B memsax ocBoeHMss y4eOHOW MpOrpaMMbl AWCHWIUIMHBI WHBATWAAMH ¥ JIHIAMH C OTPaHUYEHHBIMU
BO3MOKHOCTSIMH 3[TOPOBBS 00€CTICUNBACTCS:

* Ul MHBAIWIOB U JIUII C OTPAHUYCHHBIMU BO3MOXKHOCTSIMH 3I0POBbsI TI0 3pEHHIO: pa3MeEIlcHHE B
JOCTYMHBIX JUIS OOYYalOUIMXCsl, SBISIOIIMXCS CJENbIMA WM CIa0OBHISIIMMH, MeCTax M B
aJanTHPOBaHHOW (OpMe CIpaBOYHOW HWH(POpPMAIMK O PACIUCAHWM YYEOHBIX 3aHSATHI; MPHUCYTCTBUE
ACCHCTEHTa,  OKa3bIBAIOIIETO 00yYaroleMycsl HEOOXOJAUMYIO TMOMOIIb;  BBIMYCK  albTEPHATHBHBIX
¢dopmaros METOANYECKUX MaTepuanoB (KpPyHHbIH MMPUPT WK ayauodailsibl), HUCHONb30BaHHE
Bepcun caiita mis cnaboBuasimux ObC IPR BOOKS u crnenmanprOro MobmnpHOTO npunoxkenns [PR
BOOKS WV-Reader (mporpamMMbl HEBH3YAIBHOTO JOCTyNMa K WHGOpPMAIMH, MPETHA3HAYSCHHOW IS
MOOHMIIBHBIX YCTPOMCTB, pa0OTAarOMMX Ha omnepairoHHoi cucteme Android u i0S, koTopas He TpeOyeT
CIEIMabHO O0YYEHHOTO acCHCTEHTa, T.K. Moau ¢ OB3 mo 3peHnto paboTaloT cO CBOMM YCTPOWCTBOM
MIPUBBIYHBIM CIIOCOOOM, WCIIONB3Ysl CIENUANbHBIE INTAaTHBIE IMPOTPAMMBI IS HE3PSYUX JIIOJEH, C
kotopeiMu [IPR BOOKS WV-Reader nmeer noiHy0 COBMECTUMOCTS);

e JUIS UHBAJHMJIOB M JIMIl C OTPAaHMYCHHBIMH BO3MOXKHOCTSIMH 3JIOPOBBS 10 CIIYXY: HaJIeKaIMMU
3BYKOBEIMH CPEJICTBAMHU BOCIIPOU3BE/IeHUE HH(DOPMAIINH;

* IS WHBAIMJIOB W JIMII C OTPaHUYCHHBIMH BO3MOXXHOCTSIMH 37I0POBbsI, HMEIOIIUX HAPYIICHHUS
OTIOPHO-/IBUTATEIILHOTO ~ amiapara: BO3MOXKHOCTh OECHpENsITCTBEHHOTO JIOCTyMa OO0YyYalolmIuxcsl B
y4eOHbIE TIOMEIIeHHsI, TyaJeTHble KOMHAThI W JpyTrue TOoMelleHus Kadenpsl, a Takke NnpeObIBaHuEe B
YKa3aHHBIX MOMEIIEHUSIX.

O6pa3oBanue 00yJaOMNUXCS C OTPAHMIEHHBIMI BO3MOKHOCTSIMU 37TOPOBBS MOXKET OBITh
OpPraHU30BaHO KaK COBMECTHO C JIDYTMMH OOYYaIONIMMUCS, TaK U B OT/ICIBHBIX TPYIIaxX WU B
OTJINBHBIX OPraHU3AIHSIX.



[Tpunoxenue 1
MuHHICTEpCTBO HayKHU U BhICIIEro oopazoBanust PO
®I'bOY BO lN'ocynapcTBeHHbIN arpapHblil yHuBepcuteT CeBepHOro 3aypanbs
NHXeHEPHO-TEXHONOTUYECKUN NHCTUTYT
Kadenpa sneproobecrneuenns ceabpCKOro Xo3s1icTBa

OOH/I OHEHOYHbLIX CPEJACTB

110 yqe6H0ﬁ JUCHUITIINHE AJ'IBTCpHaTI/IBHBIG HCTOYHHUKH SHCPTHUU

JUIs1 HarrpaBJieHus: noAroToBkH 35.03.06 ArponHxeHepus»
oOpaszoBarenpHas Iporpamma JJIEeKTPoOOOpyI0BaHUE U AIEKTPOTEXHOJIOTUN
MPEANPUATANA U IPOU3BOJICTB

VYpoBeHb BhICIIEro 00pa3oBaHus — OakajiaBpuaT

Pazpabotuuku:

Jlunoa C.B. mHxeHep 2 KaTeropuu CiyxObl skcrutyarauuu U pemonta BJI ¢unmana AO
«Pocceru TromeHb» TIOMEHCKHE IIEKTPUUECKUE CETH.

3no6una C.U., cr.npenoaasarens Kadeapsl « DHEProoOeceyeHns CETbCKOro X035 cTBaY.

VYTBep:kIeHO Ha 3acefaHnu Kadeapsl

IIPOTOKOX «25» mast 2023r. IIporokon Ne 5

-
W.o. 3aBenyromiero kadeapoi /L N.B. CaBuyk

Tromenn, 2023



KOHTPOJIBHBIE 3ATAHUSA U UHBIE MATEPUAJIbI OIEHKHA
3HAHUH, YMEHUI, HABBIKOB U (WJIH) ONbITA 1eATEJIbHOCTH, XapaKTEePU3YIOLIUe

Tanbl GopMUPOBaAHUS KOMIIETEHIINH B MpoLecce 0CBOEHUS TUCHUIIINHBI
AJIBTEPHATUHBHBIE HCTOYHUKH S5 HEPI'HH

1 Bonpochl U1l MOATOTOBKH K 3a4€Ty

Koowi
Bonpocwi k 3auemy
KoMnemeHyuu
1. OTKpBITBIE CUCTEMBI T€OTEPMAIBHOTO TETIOCHAOKECHHMS.
2. 3aKpbIThIe CUCTEMBI T€OTEPMATLHOTO TEIIIOCHAOKEHUSI.
3. beccnuBHas cucTeMa reoTepMaibHOTO TETUIOCHA0KCHUSI.
4. Cucrema reoTepMaJibHOTO TETIOCHA0XKEHHS C TETUIOBEIMH HACOCAMH.
5. KomrekcHas cuctemMa reoTepMalbHOTO TeTIOCHAOKECHHS.
6. bamanc B0O300HOBISIEMON YHEPTHH OKEaHA.
7. OcHOBBI IpeoOpa3oBaHMs IHEPTUU BOJIH.
8. IIpeoOpazoBareny S3HEPTUH BOJIH, OTCIC)KHBAIOIINE TPO(HUITL BOTHBI.
9. IIpeoOpazoBarenu  HHEPrUM  BOJIH,  HCIOJB3YIOUIME  DHEPIHIO
KOJICOJIIONIETOCS BOJSHOIO CTOI04.

10. O6mue cBeneHus 00 UCIOJIb30BAaHUU YHEPTUN TTPHITHBOB.

TK-6 11. MomHOCTh NPWJIMBHBIX TSYCHUN U TPUIMBHOTO MOIbEMA BOJIBI.

12. Vcnonb3oBaHKE SHEPTUU OKEAHCKUX TCUCHHH.

13. O0mas XapakTepHCTUKA YCTPOWCTB JIJISi HCIIOJIB30BAHHS SHEPTHH
OKEaHCKHX TCYCHHI.

14. Pecypchl TenioBoi S3HEPTUU OKEaHa.

15. Cxema OTOC, paborarouieii Mo 3aMKHYTOMY ILIUKITY.

16. Cxema OTOC, paboraromieii 10 OTKPHITOMY IHKITY.

17. Vcnonp3oBaHue nepenajga TeMIepaTyp okeaH-armocgepa.

18. Tlpsimoe mpeoOpa3oBaHUE TEIUIOBOW YHEPTUU B DICKTPUIECKYIO.

19. TIpoGnema B3auMOJEHCTBUS SHEPTETHUKU U SKOJIOTHH.

20. Dkoyorndyeckue MOCIeICTBHSI PA3BUTHSI COTHEUHOW YHEPTETHUKH.

21. BnusiHUE BETPOIHEPIeTUKH Ha MIPUPOJIHYIO CPELy.

22. Bo3moxHbIe dKoornueckue mpossieHust ['eoTOC .

IIpoueaypa oueHuBaHusd 3a4era

3aueT nMpoxoauT B (hopMe TECTUPOBAHUS HCIOIb30BAaHUEM AIEKTPOHHOU cpeabl Ims-test.
B cooTBercTBUM ¢ pacncaHueM (rpaMKOM MPOMEXYTOUHOM aTTeCTalliu) OTKPBIBAETCS JOCTYI
K TIPOXOXKACHUIO TECTHPOBAHUS JUISI BCEX CTYNEHTOB rpynmbl. CTyIeHTY MpenocTaBiseTcs
nepBasi MOMBITKA AIUTEIbHOCTHIO B 40 MUHYT Ha pellleHHe TECTOBOIO 3aJ[aHusl, COCTOSILEro U3
30 Bonpocos. [locne OTBETOB Ha TECTOBBIE 3aJJaHMs, CTYICHT 3aBepIIaeT MMepBYIO MONMBITKY. He
MeHee yeM yepe3 10 mocie 3aBepliieHus! MepBOM MOMBITKH, CTYAEHTY MPeloCTaBiIseTcs BTOpas
NOMbITKA JJIUTENBHOCThI0 B 40 MUHYT Ha pelIeHHe TECTOBOrO 3ajaHusi, coctoduero uz 30
BornpocoB. Ilocie oTBETOB Ha TeCTOBBIE 3aJaHMs, CTYJIEHT 3aBepIIaeT BTOPYIO MOMNBITKY. [Ipu
OIIEHKE PEIICHUSI TECTUPOBAHMS YUUTHIBACTCS HAMITYUIINN pe3ylbTarT.

O1eHKa BBICTABIISETCS:

«3aYTEHO», €CJIHM CTYACHT YCIENIHO pelni KOHTPOJBHYI paboTy WM pacyeTHO-
rpagpuueckyro  paboTy, TpU ITOM HaWwiIydllas T[OMBITKA PEHICHUS  TECTUPOBAHMSA
XapakTepu3yeTcs pe3ynbpratoM He Huke 50%);

«HE 3a4TEHO», eClIM OOyyalomMHCs He peIlns KOHTPOJBHYI0 paboTy M pacyeTHO-
rpadpuveckyro paboOTy WM pe3yabTaT HAWIydlleld TIONBITKA PEHICHUS TECTUPOBAHHS
Xapaktepusyercs pe3ysbraToB MeHee 50%.




[IkaJia oneHUBAHNUA 324Y€TAa

OrneHka Onucanue

CTyzeHT yclienHo peluil KOHTPOJIbHYIO0 padboTy

3a4TeHo . 0
Hawnnyummuii pezynbrar rectupoBanus: He meHee 50%

CTyaeHT He pelui KOHTPOJIbHYIO padoTy

He 3auteHo . o
Haunyummuii pezynbrar rectupoBanus: menee 50%

2 Bonpochbl K KOHTPOJILHOI padoTe

1. MupoBoe 3HEpreTH4ecKoe XO35UCTBO, POJb BO30OHOBIISIEMBIX HCTOYHHKOB
SHEPI'UU B HEM.

2. Bunst BUD, ux noTeHUMaNbHBIE PECYpPChl M YPOBEHb HCMOJb30BAaHUS Ha
COBPEMEHHOM 3TaIle.

3. HayuHble MpUHIUMIIBI U TEXHUYECKUE TIPOOIIeMBbI UCTIONb30Banus BID.

4. XapaKkTepUCTUKH COJIHEYHOTO n3iTyuyeHus. CriocoObl NCIOJIb30BAHUS COJTHEYHON
HHEPIUU.

S. Tunbl 1 yCTPOMCTBO COJIHEYHBIX KOJUIEKTOPOB M KOHIIEHTPATOPOB.

6. Metoap! noBbieHus KIIJ[ coOMHEYHBIX KOJJIEKTOPOB.

7. ConHeuyHble BOAOHATPEBATENM, OCHOBHBIE KOHCTpyKIMH. IIpumeHnenue
COJTHEYHOM SHEPTUHM JIJIA IeJIeH TeIIOCHA0KEHUS.

8. CoJIHEUHBIE CUCTEMBI JJIS1 ITOJTYYEHHUSI DJIEKTPOIHEPTUU.

9. Knaccuduxkanus BeTposHepreTHuecKux ycTaHoBoK. OcHOBBI Teopuun BOY

10. IIpon3BOACTBO JIEKTPUUECKON SHEPTUH C ToMolbio BOY.

11. Hcnosp30oBaHue€ BETPOIHEPIrETUYECKUX YCTAHOBOK I IIPOM3BOJACTBA
MEXaHUYECKOUN paboThI.

12. OcoOeHHOCTH U MIEPCIIEKTUBHI UCTIOb30BaHus BOY.

13. Ucnonb3oBanue 6roMacchl 1 OMOTOTINBA.

14. Knaccudukanus >HEPreTHYECKUX YCTAaHOBOK M MPOLIECCOB, CBSI3aHHBIX C
nepepaboTKON OMOMACCHI.

15. IIpon3BoaCTBO OMOMACCHI JIJIsi SHEPIETUUECKUX LIEIIEH.

16. [Tonyuenue 6uorasa, TUIBI OMOra30reHEPATOPOB.

17. Ucnionp30BaHuEe re0TEPMaIbHOM YJHEPTHH.

18. Knaccudukanus HICTOUHUKOB re0TepMalIbHON SHEPTUU.

19. BapuanTel Bo3MOxHBIX cxeM ['oeTOC.

20. OcHOBHBIC TPUHILMIIBI MCIIOJIBb30BaHUS ASHEeprum "magaromeit” Boabl. OleHKa
TUJIPOPECYPCOB.

21. Tunsl TUAPOTYPOUH, UX XaPAKTEPUCTUKHU, MOIITHOCTb.

22. Cxema Mmanoit I'DC. I'mapaBnuyeckuil TapaH.

23. IIpeoOpa3oBaHue TEIIOBOM YHEPruM oKeaHa. Pacuer TermtooOMeHHUKaA.

24. TexHUYECKHE U DKOJIOTHYECKUE MTPOOIEMBI MCTIOJIB30BAHUS TEIIJIOBOM YHEPTUU
OKeaHa.

25. 1lIpuHUMIIBI HKCNOJIB30BAHUSI HDHEPIMM MOPCKHX BOJIH. YCTPOWCTBA IS
npeoOpa3oBaHUs MOPCKUX BOJIH.

26. DHeprus npuwinBOB. [[puYuHbI BOSBHUKHOBEHUS TTPUIIMBOB, UX IEPUOJIUYHOCTD.




27. IlepcneKTUBHBIE pallOHBI CTPOUTENBCTBA MPHIMBHBIX JIEKTPOCTAHLIUN.

28. Ucnonp30BaHKuEe BOIOPOAA B IHEPTETHKE.

29. 3HayeHne NpoOUECCOB aKKYMYJIMPOBAHUS SHEPTUU MIPHU UcTioab30BaHun HUD.
30. buosiornueckoe 1 XMUMUYECKOE AKKYMYJIMPOBAHUE SHEPTUU.

31. AKKyMyIupOBAaHUE TETUIOTHI.

32. MexaHnuecKkoe akKymyJinpoBaHue 3Heprud. [lepenayua sHeprum.

33. Buabl BTOpUYHBIX SHEPIETUUECKUX PECYPCOB, UX UCTOUHUKH.

34. OCcHOBHbIEC HAMNpaBJICHUS YTUIW3AlMU TEIUIOBBIX BOP u mpumensiembie s
ATOr0 YCTPOWCTBA.

35. OcHOBHBIC HaNpaBJICHUS CHIXKEHUSI BpeIHbIX BhIOpocoB TOC.

36.VcTopus co3gaHus TEIJIOBBIX HACOCOB.

3’7.Knaccel TEIIOBBIX HACOCOB.

38.000py10BaHME TEMIOBBIX HACOCOB.

39.Hcnonb30BaHuE TEIUIOBBIX HACOCOB HA )KMBOTHOBOYECKUX (epmax.
40.CxeMbl TEMI0BBIX HACOCOB.

41.CxeMa BETpOIHEPreTUYECKOU

3 3agauu K KOHTPOJIbLHOM padoTe

3agaua 1. Onpenenuts MomHOCTh Masnon ['DC, ecnu pacxon Boabl Q, Hanop H.
Koaddumment noreps Hanopa B OTKpbITOM Tuapokanane K = 0,85, KIIA
ruapotypounst NT, KI1J] runporeneparopa 3. Kak u3aMeHUTCSt MOIIIHOCTS, €ClIU
3aTBOPOM YMEHBIIUTH pacxon Boiabl A0 70% oT HoMuHaIbHOTO? byner oHa
OombIIe

niu Menbie, yeM 70% oT HOMUHAJILHOM MOIITHOCTH?

Hcxoanbie naHHBIC MPUHSTH 1O Ta0I. 1.

Bapuant Q, m3/c H, m nTt, % 9, %

1 10 17 76 94
2 12 15 78 95
3 14 13 79 96
4 16 11 80 93
3) 18 9 81 94
6 20 8 82 95
7 22 7 83 95
8 24 6 84 96
9 26 7 85 95
0 28 8 84 96

3agaya 2. OnpenennTs MOITHOCTh BETPOBOM AJIEKTPOCTAHIIUN, COJICPIKAIICH TT
OJIHOTHUITHBIX BETPOIHEPIreTHUECKUX YCTaHOBOK. JllMHa jjonactu BeTpokoJieca L,
ckopoctsb Betpa w, KIIJl BerpoaBurarens nB, snexkrpuuecknuit KIIJ1 yctaHoBkH
(renepaTopa u IpeoOpazoBaTes) 19, TEMIEparypa Bo3ayxa t, atmocdepHoe



JIaBJICHUE P.

Hcxoanbie NaHHbIC PUHSTH 1O Ta0JI. 2.

Bapuant 1, mT. LM w,M/c nB,% M, % t,oC p, xlla
1 8 55 12 31 73 -20 100
2 9 57 11 32 74 -15 101
3 10 59 10 33 75 -10 102
4 11 61 9 34 76 -5 101

5 12 63 12 33 78 0 100
6 11 66 14 32 77 5 99
7 10 69 16 33 76 10 08
8 9 72 18 34 77 15 97
9 8 75 20 33 78 20 99
0 7 78 18 34 79 25 101

MGTOI[I/ILIGCKI/IC YKa3aHH:A 110 pCHICHUIO 3a1a4.
Pacuer THAPOSHCPICTHUCCKHUX YCTAHOBOK

DnexkTpuyeckas MOUTHOCTh TUAPOIHEPTETUYECKON YCTAHOBKY PACCUNTHIBACTCS
o gopmyiie

N=KnrmpgHYV,Br,
rae K - koapduiueHt norepb Hamopa B rupoKaHae,

Nt - KIIJI ruagpotyp6unsl (u3mensiercsa B npeaenax 0,7...0,88),

N3 - KIIJI rugporeneparopa (B npenenax 0,9...0,96),

p= 1000 kr/m 3 — MJIOTHOCTbH BOBI,

g =9,8 M/c 2 — yCKOpEHUE CUJIbI TAKECTH,

H - Hanop (pa3HOCTb ypOBHEU BOJIbI BEPXHETO U HUKHETO Obe(OB), M,

V - pacxoa Bojibl, M 3/c.

Pacuer BeTpo3HEpreTHUECKUX YCTAHOBOK

BeTtpoBoii noTok, mpoxXoasiui yepes miomaas F, oMetaeMytro jonactamMu
BETPOJIBUTATEIISL, UMEET SHEPTUIO

E=mw2/2, JIx,
rJie W — CKOpOCTb BETpa, M/C,

M — Macca Bo3ayxa.

3a cexyHny depes miomiaab F nporekaer m = p w F kr/c,
rae p =p/ RT — minotHOCT BO3MyXAa, KI/M 3, p — atMocepHoe paBnenue, [1a, R =
287 Ix/xr. K — razoBas nocrostnHasi, T — abcomtotHast remneparypa, K.-mmomans F
omnpezaensercs yepes AUy Jonactu L Betpokoneca: F =m L 2. CoOTBETCTBEHHO
aNeKTpudeckas MomHOCTh N, pa3BuBaemas BOVY, onpenensercs Gopmynoit

N=nsmwpnlL2w3/2,Br,



rae nB — KIIJI Berpoasuraresns (u3mensiercs B npenenax 0,25...0,35),

N> - anexrpudeckuid KITJ[ BeTporeneparopa u npeoOpazoBarens (B mpeaenax
0,70...0,85).

IIpoueaypa oneHUBaHUS KOHTPOJILHOM PadoOThHI

KoHntposnbHas paboTa COCTOUT U3 OJHOTO BOMPOCa U IBYX 3aJ1a4.

[Ipu olieHMBaHUU KOHTPOJIBHOM pabOTHl yUUTHIBACTCS:

- MOJHOTA BBIMIOJIHEHHON pa0OoThI (3a/laHu€e BBITIOJIHEHO HE MOJIHOCTBHIO WITU
JIOMYIIECHBI JIBE U 00jiee OMMUOKH, UM TPU U 00JIe€ HETOYHOCTH);

- 000CHOBAHHOCTb COJIEP’KaHUSI M BBIBOJIOB PabOTHI (3aJaHUE BBHIMIOJIHEHO
MOJIHOCTBI0, HO OOOCHOBaHHE COJEp)KaHWS M BBIBOJIOB HEIOCTATOYHBI, HO
paccy X eHUs BEPHBI);

- paboTa BBINIOJHEHA TOJHOCTHIO, B PACCYKIEHUAX U OOOCHOBAaHWUU HET
npo0esIoB WK OIIMOOK, BO3MOKHA OJTHA HETOYHOCT.

KontponrHast ¢ oneHkoil "He 3adyTeHO" BO3BpallaeTCs 00ydaroneMycs,
KOTOPBI JOJDKEH, B COOTBETCTBHHM C 3aMEUaHHUSIMH TIperojaBarelis, 00
nopaboTtath ee, 1100 HANMCaTh HOBYIO.

Kpurepuu oueHku:

BricTaBisercs, B cioydae €CIM CTYIASHT IIOKa3bIBaeT
XOpOIINE 3HAHWUS M3YYCHHOTO0 Y4eOHOTO Marepuaiga Iio
MIPEUI0KEHHBIM BOIPOCAM; XOPOIIO BJIAASET OCHOBHBIMU
TEPMUHAMU M TOHSATHUSMH, CAMOCTOSTEIBHO, JIOTHYHO W
MOCJICIOBATEILHO HM3JIaraeT U MHTEPIPETHPYET MaTePHAIIbI
ydeOHOro  Kypca; IOJHOCTBIO  PacKphIBa€T  CMBICI
npeiaraéMbIX BOIPOCOB M 3aJIaHWH; TOKa3bIBA€T YMCHHUE
(GbopMyIUPOBATH BBIBOABI U 00OOIICHHS TI0 TEME 3aIaHHH.

3a4TeHo

BricTaBnsercss mpu HaTW4YMM CEPHhE3HBIX YIYIMICHUHA B
IpoIecCe M3JIOKEHUs MaTepuasna; HEyAOBIECTBOPUTEIHHOM
3HaHUHM 0a30BBIX TEPMHHOB W TMOHATHH Kypca, OTCYTCTBHH
He 3auteno JIOTUKH W TIOCIIEIOBATEIbHOCTA B W3JIOKEHUHM OTBETOB Ha
IPENJIOKEHHBIE BOMPOCHI; €CIM HE BBIMOIHEHBI OJIMH WU
HECKOJIBKO  CTPYKTYpPHBIX  DJIEMEHTOB  (IMPaKTHUYECKUX
3aJ1aHNii ) KOHTPOJIBHOM pabOTHI.

4 Tembl pepepaToB

1.CocrosiHie U IePCIIEKTUBBI UCTIOIb30BaHUS HETPAAUIIMOHHBIX 1 BO3OOHOBIISIEMBIX
HCTOYHUKOB
SHEPIHH.




2.9K0J0rHYeCcKre MPOOIEMBI SJHEPTETUKH.

3. ®u3nvecKue OCHOBBI ITPOIIECCOB MPE0OPA30BAHUS COTHEUHON SHEPTHH.
4. CucTeMBbI COJIHEYHOTO TEIUIOCHA0KEHUSI.

5. TemioBo€ aKKyMyJIUPOBAHUE SHEPIHUU.

6. DHeprus BeTpa U BOZMOXHOCTH €€ UCIIOIb30BAHMS.

7. Tunbsl BETPOIHEPreTUUECKUX YCTAHOBOK.

8. TennoBoli pesxuM 3eMHOM KOpbl. ICTOUHMKHN Ie0TepMaibHOIO TEIIA.
9. Ucnonp30BaHKne re0TepMaIbHON YHEPTUH TSl BBIPAOOTKHU TEIIOBOM

U DJIEKTPUYECKOUN SHEPIUH.

10. Mcnionb3oBaHue reoTepMalibHOM SHEPTUU AJIs TETUIOCHAOKEHUS KUITBIX
Y TIPOU3BOJICTBEHHBIX 3/1aHUN.

11. DHepreTuyeckue pecypchl OKeaHa.

12. Vicnonb3oBaHUE SHEPTUU IPUIUBOB U MOPCKUX TEUEHUH.

13. IIpeoOGpa3oBaHue TEIIJIOBOW SHEPTHUHU OKEaHa.

14. DHepreTrKa Ha HETPAJIULIMOHHBIX BUJIaX TOIUIMBA.

15. ArpoTomiuso.

16. IIpombllIeHHBIE U OBITOBBIE OTXO/IbI KaK TOILIIMBO.

17. BropuuHble 3HEpropecypchbl pa3HoOro MOTEHIHAIA.

1. TpaagMLIMOHHBIE U HETPAAULIMOHHBIE UCTOUHUKHU YHEPTUU.

2. 3amackl U AMHAMUKa MOTpeOJIeHUs dHEpPropecypcon, nonutuka Poccun B oOnactu
HETPaJUIMOHHBIX U BO30OHOBIISIEMbIX HCTOUHUKOB YHEPIHH.

3. OcHOBHBIE OOBEKTHI HETPATUIIMOHHOMN 3HepreTuku Poccuu.

4. IHTEHCUBHOCTb COJIHEYHOTO U3JTyYEHHUS.

5. ®OTONEKTPUUYECKHE CBOMCTBA p—N MEPEX0/Ia.

6. Bonbr-amnepHas xapakTepuCTHKa COJTHEUHOTO 3JIEMEHTA.

7. KOHCTpYKIIMHM U MaTe€pUaJIbl COJIHEUHBIX 3JIEMEHTOB.

8. Kitaccuduxaryst 1 OCHOBHBIE 3JIEMEHTHI T€JINOCUCTEM.

9. KoHueHTpupyromue reamonpueMHUKH.

10. Ilnockue coaHeuHble KOJUIEKTOPBI.

11. Conneunsie abcopOepHI.

12. DHepreTrueckuii 0anaHC TEIUIOBOTO aKKyMYJISTOpA.



