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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 00pazoBanus u Hayku PD «23» asrycra 2017r., npukas Ne 813

2) VYueOHBI TIJJaH OCHOBHOW  0O0pa3oBaTeNbHOM  mporpamMMmbl  «DNeKTpooOOpyIOBaHWE U
anektpotexHonoruu AIIK» omobpen Yuensim coerom ®I'BOY BO I'AY Ceeproro 3aypainbs oT «23»
cents0ps 2020r. [Ipotokon Ne 2

Pabowas mporpamma y4yeOHOW JMCHMIUTMHBI (MOmynsi) omoOpeHa Ha 3acefaHud  Kadeapsl
«OHeproodecIIeueHus CEMbCKOTo X03icTBay OT «11» okTsiopst 2020 r. IIpoTokom Ne 1

W.o. 3aBenyromero kadeapoi o A.C. Kuzypos

Pabouast mporpamMma y4eOHOW JUCHUIUTUHBI (MOIYJsl) 000peHa METOAMYECKOH KOMHUCCHEW MHCTHTYTa
ot «24» okts6ps 2020 r. [Ipotokon Ne 2

§7 ek

[Ipencenarens METOAUYECKON KOMUCCUN UHCTUTYTA O.A. MensikoBa
PaszpadoTuuk:
JlumoBa C.B. mmkeHep 2 KaTeropuu Ciry>kObl dkcrtyaTauud u pemoHTta BJI ¢unmana AO «Poccetn

TromeHnb» TIOMEHCKHUE 3JIEKTPUUECKUE CETH.
3no6una C.U., cr.npenogaBaTens kageapbl « DHEProodecneueHus CeILCKOro X03sMCTBay.
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JIMPEKTOpP MHCTHTYTA: T I'.A. lopu



1. [lepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHHUS MO IMCHUILIIHHE, COOTHECEHHBIX €
IJIAHMPYEMbIMH pe3yJIbTaTaMH 0CBOEHUsI 00pa30BaTeIbHO MPOrpPaMMbI

Koo
Komne-
meHyuu

Pe3ynbTatel ocBOCHUS

Nupaukarop
TOCTHIKEHUS
KOMIIETEHIIUHA

[lepeueHs mIaHUPYEMBIX
pe3yabTaToOB OOY4YEHHUS 110
JUCITUTUINHE

IIK-6

Cnocoben
dbopMupoBaTh
TEXHHUYECKYIO
JTOKYMEHTAIIHIO TI0
00CITy)KHBaHHIO,
PEMOHTY U
MOJICPHU3AIHH
AIEKTPOOOOPYIOBAHUS

N-2nk-6
OO00CHOBBIBaET
TEXHUYECKUE PEIICHHSI
10 BOMIPOCaM
BHEJIPCHHUS CHCTEM
aJbTEPHATHBHOTO
HHEProCHAOKEHUS U
FOTOBUT 110 HUM
3aKIIFOYEHUS

3uamo:

- OCHOBHBIE TEXHOJIOTUU U
CIOCOOBI AKCIUTyaTaIlH
aNbTepHATUBHBIX HICTOYHUKOB
SHEPIuu;

- 0COOEHHOCTH anmnapaTHoil u
MPOrpaMMHOM YacTH COBPEMEHHBIX
HETPaJUIIMOHHBIX UCTOYHUKOB
SHEPIUu;

- METO/IbI OIpe/IeJICHHsI PUCKOB
IIPU UCTIOIb30BaHUH
HETPaJUIIMOHHBIX UCTOYHUKOB
SHEPIUu;

- 9JIeMEHTHYI0 6a3y mpruOoOpoB U
CHCTEM, 0COOEHHOCTH UX
KOHCTPYKIIUU, TEXHOJIOTUU
IPOM3BOJICTBA, A TAK)KE YCIOBUS U
METO/IbI UX IKCILTyaTalluu.
Ymemos:

- OlICHUBaTh 3P (HEKTUBHOCTH
MEPOTIPHUATHIA IO UCTIOIb30BAHUH
HOBBIX METOJIOB U TEXHOJIOTHUI;

- ICTIIOJIH30BAaTh HOPMBI M TTPAaBHJIA
palMOHATBHOTO UCTIOIB30BAHUS
MPUPOTHBIX PECYPCOB.

- pa3pabaTbIBaTh U BHEAPSTH
HOBBIE CPEJICTBA U METO/IbI
o0CITy>)KUBaHHS, PEMOHTA U
MOJICPHHU3ALIIH
AIEKTPOOOOPYTOBAHHS.

Bnaoemo:

- METOJIJaMH MCTIOIh30BAHUS HOPM
U TIPaBUJI PAllMOHAIEHOTO
WCTIOJIH30BAHUS TIPUPOTHBIX
pecypcos;

- HaBBIKAMHU B TIPOCKTHPOBAHUH
HOBOH TEXHUKU U TEXHOJIOTUH;

- METOJJaMH pacyeTa u
OTIpeJIeJIEHUs] PUCKOB IIPH
WCTIOJIh30BAHNHU HETPATUIIHOHHBIX
VCTOYHHUKOB YHEPTUH.

2. MecTO AUCHHUILIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM NPOrpaMMbl

JlaHHas AMCUMIUIMHA OTHOCUTCS K brnoky [ 4yactu, (GopMHpYyeMOH Yy4aCTHHUKaAMH
00pa3zoBaTeNbHBIX OTHOIICHUH.

Jis u3y4yeHus AMCUUILUIMHBI HEOOXOIUMBI 3HAHUS B OOJIACTU: A8MOMAMUKaA, cuopasiuxd,
NeKMpudecKue Mauunbl U annapamsl, C6emMOmexHuKa u 31eKmpomexHoLI02Ul.




Anvmeprhamugnvie UCMOYHUKU dHepeuu SIBISIETCA NPEIECTBYIOIIEH AUCHUIUIMHON IS
muctumuine:  Hayuno-uccneoosamenvckas paboma, Pacuem snepeoobecneuenus xossiicmaa,
IIpoexmuposanue 06veKmMos 21eKmpo- 1 Men10CHAOHCEHUS.

HucnurnmuHa uzyvaercs Ha 4 Kypce B 8 cemecTpe 1o ouHoi dhopme 00yueHus, Ha 5 Kypce
B 9 cemectpe - 3a04HOI popme.

3. O0beM AUCHHMILVINHBI U BBl y4eOHOH padoThl

OO6m1ast TpyA0€MKOCTh JUCHUILUIMHBI cocTaBisieT 108 yacoB (3 3a4eTHBIX €/IMHUIL).

Bun yaeOHO# paboThI ®dopma 00yueHus
OuHas 3a04Has

AyauTOpHBIE 3aHATHS (BCEro) 42 14
B mom uucne: - -
JleKuoHHOTO THITA 28 8
CeMHHApCKOTO TUTIA 14 6
CamocrosiTejibHasi padoTa (Bcero) 66 94
B mom yucne: - -
[IpopaboTka mMaTepuaia JEKIH, 33 71
MOJITOTOBKA K 3aHSATHUSIM
CaMOCTOSITETbHOE N3YYCHHE TEM 7
KoHTposibHBIE PabOTHI - 23
WuauBuayaibHbBIC 3a1aHAS 6 -
Pedepar 20 -
Bui mpoMexxyTOYHOM aTTeCTaIiu: 3a4er 3a4yer
OO0uasi TPy10€eMKOCTh:
4acoB 108 108
3a4ETHBIX €IUHULI 3 3

4. Conepsxkanue QM CHUILTHHBI

4.1. Conep:xaHue pa3/iei0B M CHUILITHHbBI

No HaunmenoBanue pasnena Conepsxanue pasnuena
n/n JUCIUILINHBI
1 2 3
1 Bsenenue. TepMuHBl W ompeneneHus. 3ajadyd U IPUOPHUTETHI
CoBpeMeHHbIE DHepPreTUYecKoi CTpaTeruu Poccun. Pecypchas
TEHJICHLIUU Pa3BUTHUSA 00€eCIeYeHHOCTh MHUPOBOM DSHEPreTHMKM U MEepPCHEKTUBbI
HayKH U TEXHUKU B pa3BUTHA. ODHEPreTUYECKOE XO3SIMCTBO  MPOMBIIIJIEHHO
obnacTu pa3BUTBIX cTpaH. COBPEMEHHOE COCTOSHHUE DSHEPreTUKU
ANbTEPHATUBHOMN Poccun. Ctparerusi pa3BUTHsI OT€UECTBEHHOM SHEPreTHKHU
JHEPIeTUKU 10 2020r.
TpatuIMOHHBIE U HETPAIUIUOHHBIE HCTOYHUKH DHEPIHH.
2 Conneunas sHepretuka | OCHOBHBIE MTOHATUA COJIHEYHOMN DHEPIreTUKMU.
Knaccugukaius CONMHEYHBIX KOJUIEKTOPOB. KuaKOCTHBIE
IJIOCKUE COJHEYHbIE KOJUIEKTOPBL. DOTO3NIEKTpUYECKre
npeoOpa3oBaTey. AKKyMYJSITOPBI TEIIOTHI.
Hcnonp30BaHNE COJHEUYHOW HHEPrUU B  CEIbCKOM
xo3saucTBe.  Mcnosb3oBaHue  DHEPruu  COMHOA U
MOJIy4eHUsI  JJEKTpOo3Hepruu.  Pacy€r  cosHeYHOro
U3JIy4CHHs] HAa HAKJIIOHHYIO ITOBEPXHOCTh. Pacuér miaockoro




koyiekTopa. Pacuér temnoBoro KIIJ[ komnekropa wu
CPEIHEMECSTYHOU TPOU3BOAUTEIBHOCTU. DKCEPreTUUECKUI
KII/] xonmnekropa.

I'eorepmanbHas
SHepreTuka

CocTosiHME HCIIOJIb30BAaHUS TEIUIOBOM 3HEpPrum 3eMiu.
TexHONOrusE  OCBOCHMS  IEOTEPMAIBHBIX  PECYPCOB.
OcHOBHbBIE HaNpaBiICHUS MCIOIb30BaHUS T€OTEPMaJIbHOMN
sHepruu. ['eorepmanbpHble BOABI B CEIBCKOM XO3SMCTBE.
Hcnons3oBaHue  reOTEPMAIBHBIX ~ MCTOYHHMKOB  JUIS
MOJIy4EHUS SHEPIUH. OcobenHoctu paboThI
reoTepMaIbHBIX ~ AJeKTpocTaHuuid. IlaporypOunuble H
TypOOKOMIIPECCOPHBIE T'€OTEPMaJIbHBIE IHEPrOyCTAHOBKH.
Pacuér reorepmaibHBIX YCTAHOBOK.

Berposuepreruka

Berposnepretuka Kak oTpacib Hayku. OCHOBBI TEOpUH
UCIOJIb30BaHUsl dHepruu BeTpa. OCHOBHBIE BUABI U
JJIEMEHTBl  BETPOIHEPreTHUYECKUX  YCTAHOBOK.  THIIBI
COBPEMEHHBIX BeTpojBurareneid. Pexumbl pabor u
MOIIHOCTh BETPORJIEKTPUYECKONW YCTaHOBKM. Mertoauka
BbIOOpA BETPOIHEPrEeTUYECKUX YCTaHOBOK JUIS
HHEPrOCHAOKEHUS CENbCKOXO03IHCTBEHHBIX MOTPEOUTENEH.
[Tpumep pacuéra u BEIOOP BETPOIHEPTOYCTAHOBKH.

buosnepreTuka

Hcropuueckuit  0030p  MCHOJIB30BaHUS  OHMOra3oBOM
texHosoruu. Krnaccudukanus u KOHCTPYKIIMH OHMOTa30BbIX
ycTaHOBK. MeTonbl nepepaboTku Ouomacchl, OCHOBHbBIE
NOHATUSL U ompeaeneHus. TexXHOJOTMYeCKHe CXEMbl U
o0opynoBaHue OMOTa30BbIX YCTaHOBOK. Kpurtepuil oneHku
G peKTUBHOCTH Tody4YeHusi Owmoraza. [Ipumep pacuéra
O01Ora3zoBoll yCTaHOBOKH.

Hcnonws3oBanue sHEprun
OKEaHOB MOpEH U pexK.
Bonoponnas snepreruka

DHepreTUYecKrue pecypchl okeaHoB u Mopeit. CocTostHue U
UCIIOJIb30BAaHUE SHEPTrUU OKeaHOB M Mopei. [IpunuBHbIE
AIIEKTPOCTAHLMHU. VICIONb30BaHME HHEPTUM MAaJbIX peK.
[Ipumep pacu€Ta YCTAHOBIIEHHOW MOIIHOCTH U peXUMa
I'9C na wmamoil peke. OxoHomHueckas 3(P(EKTHUBHOCTh
masslx ['DC. Ilpumep pacuéra.

TermnoHacocHbIE
YCTaHOBKHU

HCTOpI/ISI CO3aaHuA  TCIUIOBBIX HACOCHBIX YCTAaHOBOK.
Knaccel TemnoBbix HacocoB. OOopynoBaHHE TEIUIOBBIX
HacocoB. PabGouee Temymo. TeruoBoil  mpouecc B
KOMIIPECCHOHHOM TEIIOBOM Hacoce. TepMonnHaMudeckue
OCHOBBI pa60Tr,1 B KOMIIPCCCHMOHHBIX TCIIJIOBBIX HACOCaX.
OKcepreTUYecklii aHanu3 paboThl TEIUIOBBIX HACOCOB.
Pacyer OCHOBHBIX MapaMeTPOB TEMJIOHACOCHBIX YCTAHOBOK.
[TpyuHIMNIMATBHBIE CXEMBI TEIUIOBBIX HAaCOCOB.
Hcnonp30BaHne TEMIOBEIX HACOCOB Ha KHUBOTHOBOQUYCCKUX
depmax. Jlpuratens Ctupaunra. [Ipumep pemeHus 3amgay
IIPU UCIIOJIb30BAHUHU TEIIOBBIX HACOCOB.




4.2. Pazgeapl IMCHUMILINHLI U BUABI 3aHATHI

ouHas opmMa 00ydeHUs

Ne HaumenoBanue pasnena Jleknuonuoro | CeMUHApCKOTO CP Bcero,
/0 JMCIUATUTHHBI TUIA TUTIA 4acoB
1 2 3 4 5 6
1 | Beenenue. CoBpeMeHHbIE 4 - 10 16

TEH/ICHLUH Pa3BUTHsI HAYKU U
TEXHUKH B 00J1aCTU
JIbTEPHATUBHON 3HEPreTUKU
2 | ComHeyHasi SJHEpreTHKa 4 2 10 16
3 | 'eorepmanbHas JHEpreTUKa 4 2 10 16
4 | BerposHepreruka 4 4 10 18
5 | buosnepreruka 4 2 10 16
6 | Mcnosp30BaHre SHEPTUHA OKEAHOB 4 2 10 16
Mopen U pek. BogopoaHast
SHEpreTuKa
7 | TeruioHacoCHbIE YCTAaHOBKH 4 2 6 12
Uroro: 28 14 66 108
3aouHas popma 0OydeHus
Ne HaumenoBanue paznena Jlexuuonnoro | CeMHMHAapCKOTO CP Bcero,
/0 JUCLUIUIMHBI TUIA TUIA 4acoB
1 2 3 4 5 6
1 | Beenenue. CoBpeMeHHbIE 2 - 14 16
TEH/IEHIH Pa3BUTHSI HAYKU U
TEXHUKU B o0nacTu
JIbTEPHATUBHON SHEPreTUKH
2 | ComHedHasi SJHEpreTHKa 2 2 14 18
3 | 'eorepmanbHas YHEpreTUKA - - 14 14
4 | BerposHepreruka 2 2 14 18
5 | buosnepreruka - - 14 14
6 | Mcmosnp30BaHue SHEPTUU OKCAHOB - - 14 14
Mopei 1 pek. Bonopoagnas
SHEepreTuKa
7 | TerionacocHbI€ YCTAaHOBKH 2 2 10 14
Hroro: 8 6 94 108
4.3. 3aHsATHA CEMHMHAPCKOI0 THNA
Ne Ne pasena TpynoemkocTs
/11 Tema (dac)
JTUCLUTUTMHBI
OYHas 3a04Hast
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 TETUTIOBBIMH HACOCAMHU
4. 5 HccnenoBanue paboThl BUXPEBOTO 2 -
TETUIOTEHEepaTopa.
5. 6 I'mapaBnuyeckre UCTIBITAHUS ITIOCKOTO 2 -




COJIHCYHOTI'O KOJUICKTOpA.

6. 7 Hccnenosanue TemIoBOro Hacoca 2 2

Hroro: 14 6

4.4. Y4yeOHbIe 3aHATHSA, Pa3BUBAKIIME Yy O0YYAIOMIMXCS HABBIKM KOMAaHJIHOW PpadoThl,
MEKJIMYHOCTHbIE KOMMYHUKAIMU, IPUHATHE PelIeHUI, JUIepcKue Ka4ecTBa
He npedycmomperno OINIOII.

4.5. YueoHble 3aHATHA B GopMe MPAKTHIECKOI MOATOTOBKH
He npedycmomperno OINOII.

4.6. [IpumepHasi TeMAaTHKa KyPCOBbIX POEKTOB (PadoT)
He npedycmompero OIIOII.

5. Opraﬂmaunﬂ CaMOCTOSITEIbLHOM paﬁoTbl oﬁyqammnxm o JTUCHUIIJINHE

5.1. Tunbl caMOCTOATEIbHOM PA0OTHI U €€ KOHTPOJIb

Tun camocTosiTeJIbHON padoThI dopma 00yueHus Tekymuii KOHTPOJIb
OYHas 3a04yHas
[IpopaboTka MaTepuaia JEKIIHH, 33 TectupoBanue u
MOATOTOBKA K 3aHATUSIM 71 co0eceloBaHUe
CaMocTosATeNbHOE U3YUYEHUE TEM 7 TECTUPOBAHUE
W
cobecenioBaHne
KontponbHbie paboThl - 23 CobecenoBanne
WHauBuyanbHble 3a1aHUs 6 - CobecenoBanue
Pedepar 20 - CobecenoBanne
BCEr0 4acoB: 66 94

5.2. Y4eOHO-MeTOAMYECKHE MaTePHAJIbI 1JIsl CAMOCTOAITEILHOMH PadoThI:

1. 3nmobuna C.M. Meroanueckue ykKa3aHHUsl 1O TECTOBBIM 3aJaHUSIM MO JUCIUIUIMHE
"AnbTepHATUBHBIE WCTOYHUKUA SHEPTUU" Ul CTYJEHTOB OYHOW M 3a04HON (opMBI 00ydeHHUS
JUIst HarpaBiieHust moAroToBku 35.03.06. «ArpounxkeHepus» [DaeKTpoHHBINH pecypc] — TIoMeHb:
I'AVC3, 2016. -85 c.

5.3. Tembl, BHIHOCHMBbIE HA CAMOCTOSITEIbHOE H3YUCHHE:

OHeprus NpwinBoB. [ [puunHBI BO3HUKHOBEHUS IPUIIMBOB, UX IIEPUOJIUYHOCTb.
IlepcnexkTHBHBIE pallOHBI CTPOUTENIBCTBA MPHUIIMBHBIX 3JIEKTPOCTAHIUH.
Hcrnonbs3oBaHue BOJOPOJA B JHEPTETUKE.

3HaveHHE MPOIECCOB aKKYMYIUPOBAHUS YHEPTUHU TP Hcnoiib3oBanuu HUD.
buonorunueckoe 1 XuMH4ECKOE aKKyMYJIMPOBAHUE SHEPTUU.
AKKYMYJIHpPOBaHUE TETLJIOTHI.

Mexannueckoe akKkymMyaupoBaHue 3Heprud. [lepenaua sneprum.

Buibl BTOpHUHBIX SHEPTETUUECKUX PECYPCOB, UX UCTOYHHKH.

OcHOBHbBIE HallpaBJIEHHs YTWIM3alMM TEIUIOBBIX BOP M mpumeHsemble s 3TOro
YCTpOMCTBA.

10. OcHoBHbIE HaIIPaBICHUS CHIXKEHUS BpeAHbIX BIOpocoB TOC.

11. .McTopus co3aHus TEIIOBBIX HACOCOB.

12. Knaccel TEmIoBbIX HACOCOB.

CoNoOARWNE




13. OGopynoBaHHE TETIJIOBBIX HACOCOB.

14. Mcnonp30BaHME TETUIOBBIX HACOCOB HA )KMBOTHOBOTYECKUX (hepMax.
15. CxemblI TEIJTOBBIX HACOCOB.

16. Cxema BETpOIHEPIeTUYECKOM

5.4. Tems! pedeparos:

1.CocTosiHue 1 MEepPCIEeKTUBbI UCIIOIB30BAHUS HETPAJAULIMOHHBIX 1 BO30OHOBIISIEMBIX
HMCTOYHUKOB YHEPIHH.

2.9K0J0rHYeCcKre MPOOIEMBbI SHEPTETHUKH.

3. ®u3nyeckue OCHOBBI MPOIECCOB MTPEOOPa30BAHUS COJIHEYHON IHEPTHH.

4. CucTeMbl COJIHEYHOTO TEIUIOCHA0KEHUSI.

5. TernsioBo€ akKKyMYJIHpPOBaHUE SHEPTUU.

6. DHeprus BeTpa U BO3MOXXHOCTH €€ UCIIOJIb30BAHMUS.

7. Tunsl BETPOIHEPreTUUECKUX YCTAHOBOK.

8. TennoBoii pesxuM 3eMHOM KOpbl. VICTOUHUKH Ie0TEpMaIbHOTO TEIlIa.

9. Mcnonp3oBaHue reoTepManbHON YHEPTHH ISl BHIPAOOTKH TETLIOBOU

Y DJIEKTPUYECKON SHEPIUH.

10. Micnonb3oBaHue reoTepMalibHOM SHEPTUU AJIs TETUIOCHAOKEHUS JKUITBIX

Y TIPOM3BOJICTBEHHBIX 3/1aHUN.

11. DHepreTrueckue pecypcol OKeaHa.

12. Vicnonb3oBaHUE HEPTUU IPUIUBOB U MOPCKUX TEUEHUH.

13. IIpeoOpa3zoBaHue TEIJIOBOM SHEPTHUHU OKEaHa.

14. DHepreTrKa Ha HETPAJIULIMOHHBIX BUJIaX TOIUIMBA.

15. ArpoTomiuso.

16. IIpompbIlIIeHHBIE U OBITOBBIE OTXO/IBI KaK TOIUIHUBO.

17. BropuuHble 3HEpropecypchbl pa3HoOro NOTEHIHAIA.



6. DoHI OLEHOYHBIX CPEACTB /ISl TMPOBeAeHHs] TMPOMEKYTOYHOH AaTTeCTANUU
o0yyarommxcsi N0 JMCHHUIIMHE

6.1 IlepeuyeHb KOMIIETEHIHII W OLEHOYHbIE CPEACTBA HMHAUKATOPA JOCTHKEHUS
KOMIIeTeHIIU I

Koo Nunukarop HaumenoBanue
[lepedens mIaHUPyEMBIX PE3YIHTATOB
Komne- JIOCTHKCHHUS OLIEHOYHOT'O

06y‘IeHI/I5[ IO JUCHHUITIIINHE
meHyuu KOMIICTCHIIN U CpCacTBa

3nams: Tecr
- OCHOBHbBIE TEXHOJIOTHH U CLIOCOOBI
9KCIUTyaTallu ajJlbTePHATUBHBIX HICTOUHUKOB
SHEPruy;

- 0COOCHHOCTH ammapaTHOH U MPOTpaMMHOI
YaCTH COBPEMECHHBIX HETPaJUIOHHBIX
WCTOYHUKOB SHEPTHUH;

- METO/IbI ONIPENEIECHUS PUCKOB IIPU
WCTIOJIb30BaHUU HETPAAULIUOHHBIX
HCTOYHUKOB SHEPTHUH;

- DJIEMEHTHYI0 0a3y MprOOPOB U CUCTEM,
0COOEHHOCTH UX KOHCTPYKIIMHU, TEXHOJIOTHH
MIPOM3BOICTBA, & TAKIKE YCIOBHS M METOIBI HX
9KCIUTyaTaltu.

Ymemn:

- olleHNBAaTh 3 (PEeKTUBHOCTH MEPOTIPHUSITUH 110
WCIIOJIb30BaHUH HOBBIX METO/IOB H

W1-2I1K-6
OOOCHOBBIBAET
TEXHHUYECKUE PELICHUSI

10 BOTIPOCaM BHEIPEHUS TCXHOJIOTHH,
CHCTEM - UCIIOJIb30BATh HOPMBI U PABUJIA
IIK-6 AIbTePHATHBHOTO PALMOHAIIBHOTO UCTIOJIb30BAHUS ITPUPOIHBIX

SHEPrOCHAOKEHUS U peCypcCoB.

TOTOBHT T10 HUM - pa3pabaThIBaTh M BHEJIPSITH HOBBIE CPEACTBA

3aKITIOYCHUS Y METObl 00CITY>)KUBaHUs, PEMOHTA U
MOJICPHU3AIIIH JIEKTPOOOOPYAOBaHUSI.
Bnaoemo:

- METOJJaMH HMCIIOJIb30BaHUS HOPM U TIPABUI
PaIOHAIBHOTO MCTIOIb30BaHUS IPUPOIHBIX
pecypcos;

- HaBBIKaMH B ITPOEKTHPOBAHUU HOBOH
TEXHHUKHU U TEXHOJIOTHH;

- METO/IaMH pacueTa U ONpeIeIeHHUs] PUCKOB
IIPY MCIIOJB30BAaHUHU HETPAJAULIUOHHBIX
WMCTOYHHUKOB SHEPTHH.

6.2. lIIkajapl OLICHUBAHUSA

IIkaJia oneHMBaHUsI TECTUPOBAHMS HA 3a4eTe

% BBINOJIHEHUS 3aJaHUS PesyabTar

50 -100 3aYTEHO

menee 50 HE 3a4YTEHO




6.4. TunoBble KOHTPOJIbHbIE 32/IAHUA WM HHbIE MATEPUAJIbI:
VYkazaHnsbl B IpujIoXeHuu 1.

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

a) OCHOBHAsI JIMTepaTypa

1. Yaanos C.H. Bo300HOBIseMble HWCTOYHHKHA SHEPrUU [DJIEKTPOHHBIA pecypc]: ydeOHOe
nocobune/ YnanoB C.H.— DnekrpoH. TexcToBble naHHbie.— HoBocuOupck: HoBocubupckuit
rOCYJapCTBEHHBIN TexHW4Yeckuid yHuBepcuteT, 2014.— 460 c.— Pexum npocryma:
http://www.iprbookshop.ru/47686.html.— 3B5C «IPRbooks .

2. 3emckoB B.M. BozoOnoBisiembie ucrtounuku sHeprun B AIIK: ydyeOHoe mocobue / -
HznarenscrBo «Jlanb», 2014.- 368 c.

3. AnxacoB A.b. Bo300HOBIsIEMbIE HCTOYHUKH SHEPTHH [ DIEKTPOHHBIN pecypc]: yueOHoe
nocobue/ AnxacoB A.b.— DIIeKTpoH. TEKCTOBBIE JaHHbIe .— M.: M3marenbckuii jom MDOU,
2016.— 271 c.— Pexxum nmoctyma: http:// www.iprbookshop.ru/55952.html.— 3BC «IPRbooks.
0) 10MOJIHUTEIbHAS JIUTepaTypa

1. Pacuer [AOATOCPOYHBIX XapaKTEPUCTHK CHUCTEMBI  COJIHEYHOI'O  TEIUIOCHAOXKEHUS:
Meroa.ykazanus K BBIIOJHEHUIO pacyeT. paboTel mo aucuuruimHe «HerpaauiumonHsie u
B0300HOBIsieMble HCcTOUHUKH SHeprum» / Coct. B.A. Aree. — Capanck: M31-Bo MopoB. yH-Ta,
2004. - 16 c.

2. Heucuepnaemas sneprusi. Ku. 1. Berpoanektporenepatopst / B.C. Kpusnos, A.M. Onmneii-
HukoB, A.W. SIxkoBneB. — Yuebnuk. — XappkoB: Hai. a’pokocM. yH-T «XapbK. aBUall. UH-T».
Cesacronons: Cepact. Haul. TexH. yH-T, 2003. — 400 c.

3. Heucuepnaemas sueprus. Ku. 2. Berpoanekrporeneparopsl / B.C. Kpusnos, A.M. Omneii-
HUKOB, A.W. SlkoBneB. — YueOHuK. — XapbkoB: Hai. a’pokocm. yH-T «XapbK. aBuall. WH-T».
CeBactomnons: CeBacT. Hall. TexH. yH-T, 2004. — 519 c.

4. T'OCT P 51594-2000. Herpaguuumonnas sHepretuka. ConHeuHas 3HEpreTuka. TepMUHBI U
onpeaenenus. — M.: UTIK U3n-Bo ctanaaptos, 2000.

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

1. DnexTpoHHO — OubMMOTEeYHas cucTeMa «JlaHby -peskum gocryma: 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

9. MeToauyeckue yKazaHus 1Jisl 00y4ar0uXcs 110 OCBOCHUIO TMCIUIITHHBI
1. 3nobuna C.M. Meroauueckue ykKa3aHUS 110 BBIIOJIHEHUIO MPAKTUYECKUX 3aHATHH 10
JTUCIUIUIMHE " AJTbTepHATUBHBIE HCTOUHUKU SHEPTUH " JUIS CTYJI€HTOB OYHOM U 3a04HOU (POpMBI
oOyueHuss anas  HampaBieHuss noAarotoBku  35.03.06.  «ArpoumkeHepus»  npoduiIb
OnektpoobopynoBanue u anekrporexHosorun AlIK..- Tromens: 'AY CesepHoro 3aypaibs,
2016. - 39 c.


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/

10. Ilepeyens HH(POPMALIMOHHBIX TEXHOJIOTHI

1. Onepanmonnas cucrema Windows (JIMIIEH3HOHHO-TTPOTPaMMHOE 00ecTieueHHE)

2. ITaker mpuknagaeix nporpamm MS Office 2007 (yHUBEpCHUTETCKAs JTUIICH3US )

3. [Naker npuxmagaeix mporpamm MathCAD (yHuBepcuTeTCKas TUIISH3US)

4. Tlaker npuxnamapix nporpamm AutoCAD w/umm KOMIIAC (yHuBepcuTeTcKas
JIULIEH3US)

5. TMaker npuxmagueix nporpamm SPlan (mporpamMMHOe oOecrieueHUuE C OTKPBITHIM
HUCXOIHBIM KOJIOM)

11. MarepuajJbHO-TeXHHYECKOe 0OOecredeHue 1 CIUTIIUHbI
MynsTuMenuitnoe obopynoBanue Panasonic LB55, nntepaktuBHas qocka Smart Board

12. Oco0eHHOCTH OCBOEHHSl AUCHMILUIMHBI JJisi HHBAJMIOB M JIMI C OrPaHMYeHHBIMH
BO3MOKHOCTSIMHU 310POBbSI

OOydenne OOyYarOIIUXCS C OTPAaHWYCHHBIMH BO3MOXKHOCTSIMH 37I0POBBSI TPHU HEOOXOIMMOCTH
OCYILECTBIISIETCS. HA OCHOBE aJalTHPOBAaHHOI paboueil mporpamMmbl C MCIOJIb30BAHHEM CIEIMATIbHBIX
METOIOB OOydYeHHMs | JAHJAKTHYCCKHX MAaTepPHaloB, COCTABIEHHBIX C YYEeTOM OCOOCHHOCTEH
NCUX0(U3NYECKOTO Pa3BUTHUS, HWHIUBHIYaTbHBIX BO3MOXKHOCTEH UM COCTOSHHSI 3[0POBbSI TaKhX
oOydatonuxcs (00yJaromerocs).

B memsix ocBoeHusi yueOHOW MporpamMMbl AWCIMIUIMHBL MHBAIMAAMH W JIMLIAMH C OTPaHUYCHHBIMHU
BO3MOKHOCTSIMU 3/I0pPOBbSI 00€CTICUNBACTCS:

* Ul MHBAIWAOB U JIMI C OTPAHUYEHHBIMH BO3MOXKHOCTSIMH 30POBbsI 110 3PEHHIO: pa3MEILCHNE B
JOCTYIHBIX JUIS OOY4YaloOLIMXCs, SBISIOIIMXCS CJENBIMA WIM CIa0OBHISAIIMMH, MeECTax M B
aJafiTUpOBaHHOH (opMe chpaBOYHOH WHQPOpPMAUHM O pPACIHMCAHWK YYeOHBIX 3aHITHUH; HPUCYTCTBUE
ACCHCTEHTa,  OKa3bIBAIOLIETO 00yYaroleMycsi HEOOXOAUMYIO TOMOIIb;  BBIMYCK  albTEPHATHBHBIX
¢dopmaToB METOJUYECKUX MaTepHaOB (KpYHHBIH MWPUGT WK ayauodaiiiasl), WCIOIE30BaHUE
Bepcuu caiita s crnaboBuasimux ObC IPR BOOKS u cnenuanbHOro MoouinbHOro npuioxenus [PR
BOOKS WV-Reader (mporpaMMbl HEBU3yalbHOTO IOCTyNa K HMHGOpPMAalWH, NMpeIHa3HAYCHHOW IS
MOOWJIBHBIX YCTPOMCTB, paboTaromux Ha omeparuonHoi cucreme Android m i0S, koropas He TpeOyer
crenuasbHO 0OyYEeHHOTO accUCTeHTa, T.K. Moau ¢ OB3 mo 3peHnto paboTaroT cO CBOMM yCTPOHCTBOM
NPUBBIYHBIM CIIOCOOOM, HCHONB3YSl CHENUAIbHBIE WITATHBIE MPOrpaMMbl JUIS HE3PSYMX JIoAeH, C
kotopbiMu [IPR BOOKS WV-Reader nmeer nonHyro cOBMECTUMOCTB);

* Ul MHBAJIHMIOB U JIML C OTPAaHMYEHHBIMU BO3MOXKHOCTSIMH 3JIOPOBbS IO CIIYXY: HaJUIeXKallMMHU
3BYKOBBIMH CPEICTBAMH BOCIIPOM3BEICHUE HHPOPMAIIUH;

*  JUId WHBAIWIOB W JIMI[ C OTPAaHMYCHHBIMH BO3MOXHOCTSIMHU 370POBBS, HMEIONINX HAPYIICHUS
OIOPHO-/IBUTATEJILHOTO amllapaTa: BO3MOXKHOCTh OECHpENSTCTBEHHOTO JOCTyNa OO0y4aloUIuxcsl B
yueOHbIe TIOMEIIEHUsI, TyaJIeTHBIe KOMHATHI W JIpYrHe ToMelleHus Kadeapsl, a Takke NpeObIBaHUE B
YKa3aHHBIX MOMEIIEHHSIX.

O6pa3zoBanune 00y4arOIUXCs C OTPAHNYEHHBIMH BO3MOXKHOCTSIMH 3/I0POBbSI MOXKET OBITh
OpPraHU30BaHO KaK COBMECTHO C IPYTMMH OOYUaIOIIMMHUCS, TaK U B OTAENbHBIX IPYyIIax WU B
OTJICNTbHBIX OPTaHU3AIIHSIX.



[Tpunoxenue 1
MuHHCTEPCTBO CENBCKOTO X03s11icTBa 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'IBTepHaTI/IBHBIG HCTOYHHUKH SHCPTHUU

JUIs1 HarrpaBJieHus: noAroToBkH 35.03.06 ArponHxeHepus»
npoduis DIeKTpoodopy0BaHue U dekTporexHonoruu AITK

VYpoBeHb BhICIIEro 00pa3oBaHus — OakaiaBpuat

Pazpabotuuku:

Jlunosa C.B. uHxeHep 2 KaTeropuu CiykObl 3KcIuTyaTanuu U peMoHTa BJI ¢uimana AO «
Poccetu Tromens» TroMeHCKHE 3JIEKTPUYECKHUE CETH.

3no6una C.U., cT.npenogaBatens kadenapsl « IHEProoOecreyeHus: CEIbCKOT0 X03IUCTBaY.

VYTBepkJIeHO Ha 3aceaHuK Kadeapsl

npoToko «11» okrsadps 2020 r. IIporokon Ne 1

Z
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W.o. 3aBenyromiero kadeapoit - A.C. Kuzypos

Tromens, 2020



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

Tanbl GopMUPOBaAHUS KOMIIETEHIINH B MpoLecce 0CBOEHUS TUCHUIIINHBI
AJIbTEpHATHBHbIE HCTOYHHUKH YHEPIrUuH

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 cucTemMa reoTepMabHOTO TETUIOCHA0KCHHUSI.
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, OTCICKHUBAIOIINE TPO(UITH BOJTHBL.
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 YHEPTETUKU 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 CTYIEHTOB rpymmbl. CTyIeHTY MpeaoCTaBIIIeTCs
nepBasi MOMBITKA JITUTEIBHOCTHIO B 40 MUHYT Ha pelleHHe TECTOBOTO 3aJjaHHsl, COCTOSIIErO U3
30 Bonpocos. [locne OTBETOB Ha TECTOBBIE 3aJJaHMs, CTYICHT 3aBepIIaeT MMepBYIO MONMBITKY. He
MeHee yeM yepe3 10 mocie 3aBepleHus! IepBOi MOMBITKH, CTYJACHTY MPEelI0CTaBIseTCs BTOpas
MOMbBITKA JJIUTENBHOCThI0 B 40 MUHYT Ha pelIieHHe TECTOBOIO 3ajaHud, coctosmero u3 30
BornpocoB. Ilocie oTBETOB Ha TeCTOBBIE 3aJaHMs, CTYJIEHT 3aBepIIaeT BTOPYIO MOMNBITKY. [Ipu
OIIEHKE PEIICHUSI TECTUPOBAHMS YUUTHIBACTCS HAMITYUIINN pe3ylbTarT.

O1eHKa BBICTABIISETCS:

«3aYTEHO», €CJIH CTYACHT YCIEIIHO peIIMi KOHTPOJBHYIO paboTy WM pacueTHO-
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 pe3ydbTaT HAWIY4YIIed TIONMBITKH PEHICHUS TECTUPOBAHHUS
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.



