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1. Iesin ocBoeHUs1 y4eOHOI JMCIUIITHHBI

Lenp yuebnoii qucunmumnel b1.B.O/1.16 «HerpagunuoHHbie 1 BO300OHOBISIEMbIE
ucTo4yHuku 3Heprun» (HBUD) cocrout B o3HakomiieHuH Oyaynux GakaaaBpoB C
JIbTEPHATUBHBIMU UCTOYHMKAMU SHEPTUHU, CTUMYJIUPOBAHUE UX JEATEIILHOCTH JUISl pa3BUTHS
3TOr0 HaIPaBJIEHUSI TEXHUKU U TEXHOJIOTHH.

B pe3ynbrate n3ydyeHus yueOHON AUCHUILIMHBI O0YYAIOLIUICS OKEH:

3HaTh: OCHOBHbBIE HETPAAULIMOHHBIE UCTOYHUKHU YHEPTUU, UX SHEPreTUUECKUI MOTEHIHAI,
IPUHLIMIIBI U METO/IbI IPAKTUYECKOTO UCIIOJIb30BAHMUS.

VYMeThb: pacCUUTHIBATH TEMJIOBBIE CXEMbl OOBEKTOB C HETPAIULMOHHBIMU HCTOUHUKAMH SHEPTUU.
Brnanets: mpoGieMaTHKOW TPUMEHEHUS HETPAJAUITMOHHBIX U BO30OHOBIISIEMBIX HCTOYHUKOB
SHEpPruu B 00beMe, I0CTATOYHOM ISl IPAKTHUECKOTO yJacTHsl B UX OCBOCHHH.

2. MecTo yueOHOH qucuIInHbI B cTpyktype OII BO

VYuebnasa aqucuuiuinHa "HeTtpaauuonHblie 1 BO30OHOBIIIEMbIE HCTOUHUKHU 3HEPruu”
oTHOcUTCS K 050Ky 1 "Iucuuniaunasl (MOAYyaM)" M BXOAUT B €0 BapUATUBHYIO YacTb.

3. [lnanupyembie pe3yJabTaThl 00y4eHHUs MO JUCUUILINHE (MOIYJ/II0), COOTHECEHHbIE €
IVIAHUPYEMBIMHU Pe3yJIbTATAMH OCBOEHHS 00Pa30BaTeIbHOI MPOrpaMMBbl

[Iponecc n3yueHus AUCIUILIMHBI HATIPABIICH Ha (POPMHUPOBAHUE CIICTYIONTUX
KOMIIETEHIIUN:

[TIKC-1 CriocoGHOCTh OPUEHTUPOBATHCS B EPCIEKTUBAX PA3BUTHUS TEINIO3HEPTETUKU
U TEIJIOTEXHUKU

4. O01mast TpPy10eMKOCTh JUCHUIJIMHBI COCTABJIsIET
3 3auetHble eauHULbI (108 ak. 4.).
5. O0pa3oBaTe/ibHBIC TEXHOJTOTHA

[IpenogaBanue nucuumasl HBUD npoBoautes B hopme nekiui, mpakTHYECKUX
3aHATUH U 1abopaTopHbIX padoT. Jlekuuu no aucuuminae HBUD npoBoasTes B
00BSACHUTEIBHO-WUTIOCTPATUBHOM QopMme (TemaTrueckue, 0030pHbIe, MPOOIEMHbIE),
npeaycMaTpuBaeTcs pa30op M aHaJIN3 KOHKPETHBIX CUTYAIHi, a Takke 00CyXIeHHe
aKTyalbHbIX 33jlau AUCUUILTMHBL.[IpakTHUecKue 3aHATHS TPOBOJUTCS B TPAJAULIMOHHON (opme -
00BSACHUTENIBHO-WUTIOCTPATUBHOE pEIIeHUE 3a/1a4, pa3padoTKa U pacu€T TEIJIOBBIX CXEM
00BEKTOB C HETPAJUIIMOHHBIMHU HCTOYHUKAMU SHEPruu. [l BBITOIHEHHS 1a00paTOpHOit
paboThI rpymma JenuTcs Ha NoArpynnsl. Pabodas nmoarpymnmna BhITOJIHAET CBOM BapuaHT
nabopaTopHoi paboTel. [Toarpynnbel aHATM3UPYIOT U 0OCYXKIAAIOT PE3YIHTATHI
HKCIEPUMEHTAIBHOM YacTu paboThl M (POPMYTUPYIOT BEIBOIBL. CaMocTOsSTENbHAS paboTa
CTyJI€HTa OPraHU30BaHa C UCII0JIb30BAHUEM TPAIUIIMOHHBIX BUJIOB pabOThI, K KOTOPHIM
OTHOCSTCS MPOpabOTKa JEKIIMOHHOT'O MaTepraia U BOIPOCOB, PACCCMOTPEHHBIX Ha
NPaKTUYECKHUX 3aHIATUAX, AHAJTU3 U IPOpadOTKa JIUTEPATYPHBIX HCTOYHUKOB B IIEYATHOM U
AIIEKTPOHHOM BHUJax (B TOM YHCIIE 3JEKTPOHHBIE pecypchl ceth MHTepHeT).O1ieHKa Noay4yeHHBIX
3HaHUM, YMEHUI U HaBBIKOB OCHOBAaHA Ha MOJYJIbHO-PEUTUHIOBOM T€XHOJIOTUH. DOHA
OLICHOYHBIX CPEICTB OCBOCHHBIX KOMIIETEHIIMM BKJIIOYAET KaK BOIPOCHI TEOPETUYECKOTO
XapaxkTepa JUIs OLEHKH 3HaHUM, TaK U 33JIaHNs IPAKTHYECKOT0 COAEPIKAHUS U1l OLIEHKA YMEHUN
Y HaBBIKOB. .

6. Coep:kanue TUCHUIIHHBI (MOYJIfA), CTPYKTYPUPOBAHHOE MO0 TeMaM (pa3jiesiaM)

PA3JIET 1
AKTyaJ'IBHOCTB HUCITIOJIB30BAHUS BO306HOBJ’I$[CMBIX BHUJ0B SHEPTHUU




Tema: 1.1. TpagunuoHHbIE U HETPAJULMOHHBIE HCTOUHUKH SHEPTUH; 3aI1aChbl U PECYPCHI
UCTOYHUKOB 3HEPruM; TUHAMUKA NOTPEOJIEHUS SHEPIrOPECYPCOB U PA3BUTHE SHEPTETUUECKOTO
XO035CTBA, SKOJIOTUYECKHUE TPOOIEMbI SHEPTETUKU

PA3JIEJ 2
Hcnonp30BaHuEe SHEPIUM COJIHLA

Tema: 2.1. dusznueckre OCHOBHI IPOLIECCOB MTPeoOpa3oBaHMs COMHEYHOU sHepruu. [Ipsmoe n
paccestHHOE oOydeHue. Biausiaue reorpaguueckux KOOpAWHAT, OPUSHTHPOBKY TPUEMHUKA
00Jy4eHHs B MPOCTPAHCTBE, BPEMEHU CYTOK M BPEMEHH Trojia

Tema: 2.2. CosHEeUHBIH KOJJIEKTOP, MPUHIUI JCHCTBUS M METOIbI PACYETOB, CIIOCOOBI
HOBBIIIEHUS €ro 3PPEKTUBHOCTH; COJTHEUHBIE KOJUIEKTOPBI ¢ KOHLIEHTPAaTOpaMu

Tema: 2.3. O6orpeB nomenieHui u ropsiuee BojocHadxenue. CoTHeYHbIE KOHAUIIMOHEPHI.
OnpecHuTeaU CONEHON BOIBI

Tema: 2.4. ®u3nyeckue OCHOBBI IPEOOPA30BaHUs SHEPTUHU COITHEYHOTO U3JIyUYEHUs B
JIIEKTPUYECKYI0. XapaKTepHbIe pa3Mepsl poTodeMeHToB. [loTepu 1 MeTobl GOPBOBI C HUMHU.
Koadduuument moneznoro aeiictBust GoTOIIEMEHTA U IEPCIEKTHBBI €T0 YBEITUYCHUS.
KoncTpykuust poTO31€MEHTOB 11 0COOCHHOCTH TEXHOJIOTHU MX M3roTOBJIeHUs. Vcrons3oBanue
MOHO- ¥ TIOJIMKPUCTAJUINIECKOTO KPEMHHUS, U APYTHX MaTepHajIoB

PA3JIEJI 3
Hcnonbs3oBaHue SHEPTUH BETPA

Tema: 3.1. 3anacel 2Hepruu BeTpa U BO3MOKHOCTH €€ UCIIOJIb30BaHNUs; BETPOBOM KafacTp. Turbl
1 o01IMe XapaKTepUCTUKHU BETPSHBIX SHEPreTHueckux ycraHoBok (BOVY). Bzaumoneiicteue
JIOTIACTH BETPsAKA C MOTOKOM BO31yXa

Tema: 3.2. BOY ¢ ropu3oHTanbHOM U BEPTUKAIBHON OChI0. CBSA3b MOIIIHOCTH U COMPOTUBIICHUS
BETpsIKa C MapamMeTpaMu HaOerarouiero moToka

Tema: 3.3. OnTUManbHBIN peKUM padbOTHI Kosieca. CTaTUCTHYECKUE XapaKTEPUCTUKHU BETpa.
BDYV nns npousBoACcTBa NIEKTPOIHEPTUN U MeXaHU4ecKoil paboTel. Pacuer BOY
VYerHbIM onpoc

PA3JIEJI 4
Hcnons3oBanue 0mMoMacchl

Tema: 4.1. Knaccudukaius. BHOTOMIMBO 11 SHEPTETHKU M OBITOBOTO MOTPEOICHMS.
TexHomorust 06pabOTKM OMOTOITNBA. Y CTAHOBKH JIJIsl TPOU3BOCTBA TETUIA, TUPOJIN3a,
TUApPOTeHU3aln, Ouorasa.

PA3JIET 5
FCOTCpMaHLHaH OHECPIusa

Tema: 5.1. CtpoeHue 3eMJIM ¥ U3MEHEHHE TeMIIepaTyphl B 3eMHOM Kope. Knaccudukanus
reoTepMalibHBIX pailonoB. Hanbonee nepcrnexktuBHbIe paiionsl B Mupe 1 Poccun. 3anac sHepruu
B 36MHOM KOp€ U METO/BbI €€ UCII0JIb30BaHUA. ECTECTBEHHBII BOJOHOCHBIN CIIOM.
Hcnonb30BaHue reoTepMaibHOM SHEPTUH 111 000TpeBa U MOTYyYSHHS AIEKTPHUUECKON SHEPTUH.
TemtoBeie HACOCHI

PA3JIEJI 6



Hcnonbs30BaHue OHCPIUur OKCaHa

Tema: 6.1. TepmoguHaMr4YeCKHE€ OCHOBBI HCIIOJIb30BAHUS TEIVIOBOM SHEPTrUU OKeaHa. TernaoBbie
CXEMBI C UJICAUTHHBIMU M PEATbHBIMH TEIJI00OMEeHHUKaMu. brozacopenne u MeTosl G0pBHObI C
HuM. Texaudeckue npoonemsl. [IpuarHbl BoHOOOpa3oBaHus. OCHOBHBIE TapaMEeTPhI BOJIH.
JlocTonHCTBa M HEOCTATKU BOJHOBOM 3HEepruu. Kunemarnka u 1uHamuka BosHbl. [IoTok
SHEPIHH, IePEHOCUMON BoiHaMH. OCOOCHHOCTH peaibHbIX BOJIH. Y CTPOMCTBA AJIs1 M3BIICUCHUS
SHEPTUU BOJIH.

Tema: 6.2. [IppuunHbl BOSHUKHOBEHHUS MOJIYCYTOUYHBIX U CYTOYHBIX MPUIUBOB. JIyHHBIE U
COJTHEYHBIE MPUIUBEL. OOIIME XapaKTEPUCTUKH SHEPTUH MPUIMBHON BOJIHBL. TEOpust IPUITUBOB.
Pe3onancHOe yBenn4yeHHe BHICOTHI MOAbEMA TPUIUBHOM BOJIHBI. DHEPrUsl IPUIUBHBIX TEUCHUH.
DJIIEKTPOCTAHIIMH, UCTIOJIb3YIOIINE MPUIIMBHBINA MOABEM BOJIbI U MIPUITUBHBIC TCUCHUS.
[Tpo6GieMbl 1 epCIEeKTUBBI

VYerHbI onpoc

PA3JIEJL 7
Hcrnonbs30BaHKne SJHEPTUM MAIBIX PEK

Tema: 7.1. AKTUBHBIE U peakTUBHbIE TypOUHBl. VneanbHas u peajibHasi MOIIHOCTb THAPOTYPOHH.
OnTuMasbHbIE 3HAYE€HUS CKOPOCTH JIBUYKEHUS JIONATKH, YMCIIA COME M OTHOLEHUS paJuyCcoB
coIuIa U Kojieca TypOuHbl. Cxema Majioi THIPO3JIEKTPOCTAaHIIUH U €€ OCHOBHBIE 3JIEMEHTHI.
I'mppaBinyeckuii Tapas.

PA3JIEJI 8
AKKYMyIUpOBaHHE U TIepeiavya YHEPTUU BO30OHOBIISIEMBIX HICTOUHUKOB

Tema: 8.1. Crienuduueckue npodieMbl aKKyMYJIMPOBAHUS U NTepeJadn SHEPTUH MpH
MCIIOJIb30BaHUU PA3JINYHBIX BO30OHOBIISIEMBIX UCTOYHUKOB SHEPTUU. BHOaKKyMyIsSTOPHI.
XVWMHYECKUE aKKYMYJIATOPBI. TOIUIMBHBIE 3JIEMEHTHI. XpaHEHUE JHEPIeTUYECKH LICHHBIX
BEIIECTB. AKKYMYJISITOPHBIE AileKTpoOaTapen. TemnoBele akkyMynaTopsl. [ uapocrarnueckue
aKKyMyJIATOpBI. Pe3epByapsl co cxaTsIM Bo3ayxoM. MaxoBuku. [lepenada sHeprum norokamu
OroMaccel, Teria, XMMUYECKH aKTUBHBIX BEIIECTB, JJIEKTPOIHEPTUH.

PA3JIEJT 9
Bropuunsie s3HEpropecypcbl

Tema: 9.1. IlousaTue BropudHbIX 3HEpropecypcon (BOP). Mcnonb30BaHue BTOPUYHBIX
HHEProOpeCypCoOB AJIS MOIYUEHUS IIEKTPUUECKOM U TEINIOBOM SHEPTHH; CIOCOOBI UCIIOIb30BAHUS
u nnpeoOpazoBanust BOP; 0TX0/1bI MPOU3BOICTBA U CENTBCKOXO3HCTBEHHBIE OTXOJIBI; CIOCOOBI U
BO3MOKHOCTH MX HCIIOJIb30BAHMS B KAUYECTBE IEPBUYHBIX NCTOYHUKOB IS ITOTYYEHUS TEIJIOBOU
U DJIEKTPUYECKOU DHEPIUH.

JuddepenurpoBaHHbIif 3a4eT



