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1. Iesin ocBoeHUs1 y4eOHOI JMCIUIITHHBI

Lenp yuebnoii qucunmumnel b1.B.O/1.16 «HerpagunuoHHbie 1 BO30OHOBIISIEMbIE
uctoyHuku 3Heprun» (HBUD) cocrout B 03HakomiieHHH Oyaymux O0akanaBpoB ¢
JIbTEPHATUBHBIMU UCTOYHUKAMU SHEPTUH, CTUMYJIMPOBAHUE UX JIEATEIBHOCTH JUISl Pa3BUTHS
3TOr'0 HAIPABJIEHUSI TEXHUKU U TEXHOJIOTHUH.

B pe3ynbrate n3ydyeHus yueOHON AUCHUILIMHBI O0YYAIOLIUICS JOKEH:

3HaTh: OCHOBHbIE HETPAJAULIMOHHBIE UCTOYHUKHU 3HEPTUH, UX SIHEPreTUUECKUN TOTEHLIHA,
IPUHLIMIIBI U METO/IbI IPAKTUYECKOTO UCIIOJIb30BAHMUS.

VYMeThb: pacCUUTHIBATh TEIJIOBBIE CXEMbI 00BEKTOB C HETPAJUIIMOHHBIMU HCTOYHUKAMH SHEPIUU.
Brnanets: nmpoGieMaTHKON TPUMEHEHUS HETPAJAUITMOHHBIX U BO30OHOBIISIEMBIX HCTOYHUKOB
SHEpPruu B 00beMe, 1I0CTATOYHOM JUISl IPAKTUYECKOTO y4acTUsl B MX OCBOCHUU.

2. MecTo yueOHOH qucuIInHbI B cTpyktype OII BO

VYuebnasa aqucuuiuivHa "HeTtpaaumonHblie 1 BO30OHOBIIIEMbIE HCTOUHUKHU SHEPruu”
otHOcHTCS K 670Ky 1 "Aucuumumae! (MOayNn)" M BXOAUT B €70 BAPUATHBHYIO YaCTh.

3. [lnanupyemble pe3yJabTaThl 00y4eHUs M0 JUCHUILINHE (MO1YJ/II0), COOTHECEHHBIE C
IVIAHUPYEMBIMHU Pe3yJIbTaTAMH OCBOEHHSI 00Pa30BaTe/ILHOI MPOrpaMMbl

[Iponecc n3yueHus AUCIUILIMHBI HATIPABIICH Ha (POPMHUPOBAHUE CIICTYIONTUX
KOMIIETEHIIUN:

[1K-4 CIOCOOHOCTBIO K MPOBECHHUIO SKCIIEPUMEHTOB T10 33/IaHHON METOMKE,
00paboTKe U aHAIN3Y MOIYYEHHBIX PE3yIbTaTOB C IPUBIICUEHUEM
COOTBETCTBYIOLIEr0 MaTEMAaTHYECKOI 0O anmapara

4. O01mast TpyA0eMKOCTh JUCHUIIJIMHBI COCTABJISIET
3 3auetHbie eaunauLb (108 ak. 4.).
5. O6pa3oBaTesibHbIE TEXHOJIOTHH

ITpenonaBanue qucuumumael HBUD npoBoautces B hopme IeKIuil, MPaKTHYECKUX
3aHATUH U TabopatopHbIX padoTt. Jlekiuu no nucuurinae HBUD npooasites B
00BSICHUTEIbHO-WLTIOCTPATUBHOM (opMe (TeMaTrueckue, 0030pHble, TPOoOIEeMHBIE),
npeycMaTpuBaeTcs pa300p U aHaJIW3 KOHKPETHBIX CUTYAaIlHi, a TaKkke 00CyXKIeHne
aKTyaJIbHBIX 3aJ1a4 JuCHUIUIMHBL [IpakTHyeckue 3aHATHS MPOBOJUTCS B TPAIULIMOHHON Qopme -
00BSICHUTEIbHO-WITIOCTPATUBHOE pellIeHue 3a/1a4, pa3paboTKa U pacy€T TEMIOBBIX CXEM
00BEKTOB C HETPAIULIMOHHBIMU UCTOYHUKAMU 3HEPruu. J{Js BeINONIHEHUS 1a00paTOpHOM
paboThI rpymma AeauTcs Ha MOArpymmsl. Pabodas moArpymnmna BhINONIHAET CBOM BapuaHT
nabopaTopHoil paboThl. [loarpymniel aHATM3UPYIOT U 00CYKAAI0T PE3YIbTaThl
AKCIIEPUMEHTAIbHON YacTh paboThl M GOPMYIUPYIOT BEIBOBL. CaMocTOATEbHAS paboTa
CTY/ICHTa OPraHU30BaHa C UCTOJIb30BAHUEM TPATUIIMOHHBIX BUIOB PaOOTHI, K KOTOPHIM
OTHOCATCS MPOpabOTKa JIEKIIMOHHOTO MaTepHaja U BOIPOCOB, PACCCMOTPEHHBIX Ha
MPAKTUYECKUX 3aHATHUSAX, aHAINU3 U TPOPabOTKa JIUTEPATYPHBIX HCTOUHUKOB B [IEYATHOM U
3JIEKTPOHHOM BHJIaX (B TOM UYHCIIE 3JIEKTPOHHbIE pecypchl ceTh HTepHeT).OneHka noay4eHHbIX
3HAHUW, YMEHHI U HAaBBIKOB OCHOBAaHA Ha MOAYJIbHO-PEUTUHTOBOM TeXHOJIOTUU. DOHT
OILICHOYHBIX CPEJICTB OCBOCHHBIX KOMIETEHIIMH BKJIFOUAET KaK BOIIPOCHI TEOPETHUECKOTO
XapakTepa /sl OLlEHKH 3HAaHWM, TaK U 3aJaHUs IPAKTUUECKOTIO COJIEPKaHUs AJIs OLIEHKH YMEHUI
Y HaBBIKOB. .

6. Conep:kaHue THCHHIUIMHBI (MOIYJIsl), CTPDYKTYPHPOBaHHOE M0 TeMaM (pa3aeaam)

PA3JIEJI 1




AKTya.HBHOCTB HCIIOIB30BaHUA BO30OHOBIAEMBIX BUJOB SHCPTHUU

Tema: 1.1. TpagunoHHble ¥ HETPATUIIMOHHBIE HCTOUHUKH SHEPTUH; 3aM1aChl U PECYPCHI
WUCTOYHUKOB YHEPTHH;, TUHAMUKA TIOTPEOICHUS SHEPrOPECypCOB M PA3BUTHE YHEPTETHUECKOTO
X035ICTBA, SKOJIOTHYECKHUEe MPOOIEeMbI SHEPTeTUKU

PA3JIEJI 2
Hcnons3oBanue OHCPIUH COJIHIIA

Tema: 2.1. @usnyeckue OCHOBBI IPOLIECCOB ITpeoOpa3oBaHmsl COHEUHOU sHeprun. [Ipsamoe n
paccestHHOE 00ny4yeHue. BiusHue reorpadmueckux KOOpANHAT, OPUCHTUPOBKH TPUEMHHUKA
00Jy4eHMs B IPOCTPAHCTBE, BPEMEHU CYTOK M BPEMEHU Trojia

Tewma: 2.2. ConHe4HBIN KOJUICKTOP, IPUHITUIT JCHCTBUS U METOBl PACU€TOB, CITOCOOBI
MOBBIICHUS €r0 () ()EKTHBHOCTH; COTHEYHBIE KOJUICKTOPBI C KOHIICHTPATOPAMH

Tewma: 2.3. O6orpeB nomereHui u ropsuee BogocHa0xeHre. CoTHEYHbIE KOHIUIIMOHEPBI.
OrnpecHuTenn COAEHOM BOJIBI

Tema: 2.4. ®u3ndeckue OCHOBBI TPEOOPA30BaHMUS YHEPTHUHU COTHEYHOTO U3ITyUYEHUs B
IIEKTPUICCKYI0. XapaKTepHbIe pa3Mepsl (HOTOIeMeHTOB. [loTepu 1 MeTOIbI OOPHOBI C HIMH.
Koaddunment nonesnoro neiictBust GoTorieMeHTa U MEPCHEKTUBBI €0 YBEIUYCHHUS.
KoncTpykuus (poTo31€MEHTOB 1 0COOEHHOCTH TEXHOJIOTMU UX U3rOTOBIIEHUS. Vcrionb3oBaHue
MOHO- U MOJHUKPUCTATITNYECKOT0 KPEMHUS, U IPYTUX MaTEepUaoB

PA3JIET 3
Hcnonn3oBanue OHCEPIUU BETpPaA

Tema: 3.1. 3amacel sHepruu BeTpa U BOZMOKHOCTH €€ UCII0JIb30BaHNUsI; BETPOBOM KajacTp. Turbl
U 00IMe XapaKTePUCTUKHU BETPSHBIX YHEPreTHUeCKuX ycTaHoBOK (BDY). B3aumoneiictaue
JIOTIACTH BETPSIKA C TIOTOKOM BO3TyXa

Tema: 3.2. BOY ¢ ropu30HTaIbHON U BEPTUKAIBHON OChIO. CBSA3b MOIIIHOCTH U CONIPOTHUBIICHUS
BETPsIKA C MapaMeTpaMu HaOeraroLero NoToka

Tema: 3.3. OnTUManbHbIN pexuM padboTsl Koseca. CTaTUCTUYECKHUE XapaKTepUCTUKU BeTpa. BOY
JUISI IPOU3BOJICTBA AJIEKTPOIHEPTUU U MeXaHndeckoi paboTsl. Pacuer BOY
VYceTHBIT onpoc

PA3JIET 4
Hcnonn3oBanue 6I/IOMaCCBI

Tema: 4.1. Knaccudukanus. bBuotornimBo s SHEPreTUKU U OBITOBOTO MOTPEOICHHUS.
TexHomnorust 00paboTKM OMOTOIUIMBA. Y CTAHOBKH Il IPOM3BOJICTBA TEIIA, MUPOJIN3A,
TUAPOTEHU3AINH, OHoTasa.

PA3AEJT 5
I'eorepmanbHas sHEPTU

Tema: 5.1. CtpoeHue 3eMJIM U U3MEHEHUE TeMIepaTyphl B 3eMHOI1 kope. Kinaccudukarus
reorepMaibHbIX pailoHoB. Hanbomnee nepcrexktuBHbie paifonsl B Mupe u Poccuu. 3anac suepruu
B 36€MHOW KOPE U METOBI €€ UCIO0JIb30BAHUS. ECTECTBEHHBIN BOJOHOCHBIN cioii. Mcnonb3oBanue
reoTepMaIbHON YHEPTUH IS 000TPEBA U TIOJIYUYCHHS DJICKTPUUECKOM SHEPTHUH. TeIIOBbIC
HAaCOCBI



PA3JIEJI 6
Hcnons3oBanue OHEPIrur OK€aHa

Tema: 6.1. TepMoaMHaMHUUYECKHE OCHOBBI NCIIOJIb30BAaHUS TEIUIOBOM SHEPruu okeaHa. Temnossle
CXEMBI C HJIeaJIbHBIMU M peaIbHBIMH TEIUIOOOMEHHUKaMU. bro3zacopenue u MeTo il 60pbObI €
HuM. Texuuueckue npoduemsl. [Ipuunnel BomHooOpa3zoBanus. OCHOBHBIE TapaMETPHI BOJH.
JloCTOMHCTBA U HEJOCTAaTKU BOJIHOBOM 3Hepruu. KunemaTuka u auHamuka BosHbl. [Totok
SHEPruM, NepeHocuMoi BoTHaMHu. OCOOEHHOCTH peabHBIX BOJIH. Y CTPOMCTBA 115l U3BJICUEHUS
SHEpPIruU BOJIH.

Tema: 6.2. [IpyurHbBI BOSHUKHOBEHUS MOJIYCYTOUHBIX U CYTOUHBIX MPUIUBOB. JIyHHbBIE 1
COJIHEUHbIE MPUINBBL. OOIINE XapaKTePUCTUKH SHEPTUH MPUIUBHON BOJIHBL. Teopust IpUIUBOB.
Pe3onancHoe yBenuyeHue BbICOTHI MO IbEMA MPUIMBHOMN BOJIHBI. DHEPTUsl IPUITUBHBIX TCUCHUM.
DNEKTPOCTAaHIUH, UCTIONIB3YIOIIUE MPUIUBHBINA MOIBEM BOJIBI U TPUIMBHBIE TeueHus. [Ipobnembl
Y TIEPCTIEKTUBBI

YcrHblii onpoc

PA3JIET 7
Ucnons3oBanue OHCPI'UH MAJIbIX PCK

Tema: 7.1. AKTUBHBIC B pEaKTUBHBIC TypOUHBIL. M neanbHas 1 peasbHass MOIIIHOCTh TUAPOTYPOUH.
OnrtuMalnbHbIE 3HAYEHUS CKOPOCTH JIBHXKEHUS JIONATKH, YUCIa COIEN M OTHOLIEHUS PaInyCOB
coruIa u KoJyieca TypOuHbl. Cxema Maiol THAPOAJIEKTPOCTAHIINH U €€ OCHOBHBIE 3JIEMEHTHI.
I'uppaBnmueckuil TapaH.

PA3JIET 8
AKKYMYJ'H/IpOBaHI/Ie U niepeiavda SHEprun BO306HOBJ’I$I€MBIX HNCTOYHUKOB

Tema: 8.1. Cniennduueckne npodieMbl aKKyMYIHUPOBAaHUS U IIEPEAAYU SHEPTUU TTPU
UCIIOJIb30BaHUU PA3IMYHBIX BO30OHOBISIEMBIX HCTOYHUKOB SHEPTUU. BHOaKKyMyISTOpHI.
XUMHUYECKUE aKKyMYIISATOPBL. TOIUIMBHBIC DJIEMEHTHI. XpaHEHHE YHEPTETUICCKU IIEHHBIX
BEIIECTB. AKKYMYJISITOPHBIE 3eKTpoOaTapen. TemnoBble akkyMyasaTopsl. ['uapoctaTnyeckue
aKKyMYJISITOpEL. PesepByapsl co cikaThiM Bo3lyxoM. MaxoBuku. [lepegada sHEprur NOTOKaAMH
O6uomacchl, Temia, XUMUYECKH aKTUBHBIX BEIECTB, AJIEKTPOIHEPTUH.

PA3JIEJT 9
Bropuunsie sHEpropecypcbl

Tema: 9.1. Ilonsitue BropuyHbIX 3HEpropecypcon (BOP). Mcnonb3zoBaHue BTOPHUUHBIX
HHEPTrOPECYPCOB IS MOTYUEHHS SJICKTPUUECKOM U TETJIOBOM 3HEPTHH; CIIOCOOBI MCIOIb30BAHUS
1 ipeoOpazoBanusi BOP; oTx01pI TPOU3BOACTBA M CETbCKOXO3SIMCTBEHHBIE OTXOBI; CITOCOOBI 1
BO3MO>KHOCTH MX MCIOJIb30BaHUS B KAUECTBE NIEPBUYHBIX HCTOUHUKOB IS IOJyUYEHUS TETNIOBOU
Y DJIEKTPUYECKON SHEPIUH.



