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AHHOTANUS
padoueii mporpamMmbl yueOHoM aucuumiinabl b1.B.01.05 «HerpaguuuoHHubie u
BO300HOBJIsIeMble MCTOYHHUKH JHEPrum» Ui MOATOTOBKM 0OaKaJlaBpoOB 10
HanpapjaeHuo 13.03.01 «Temro3HepreTuka M TeMJIOTEXHUKA»», HANPABJICH-
HOCTb «JHeproodecnevyeHue npeanpusiTuin

eanb ocBoeHMsI TMCUMIUVIMHBI: (OPMHUPOBAHUE Y OOYJAIOIINXCS KOMITETEH-
WA, TO3BOJSIONINX JAEMOHCTPUPOBATh CUCTEMHBIM MOJAXOMA JJISl PEIIEHUs MOCTaB-
JICHHBIX 3a71a4 ¥ 3HAHUS PEKUMOB, METOJIOB U CPEJICTB MOBBIMIEHUS 3(P(HEKTUBHOCTH
paboOThl PHEPTETUYECKOTO M TETUIO-TEXHOJIOTUYECKOTO 000PYyI0BaHMs HA OCHOBE He-
TPaJAWIIMOHHBIX BO30OHOBIISIEMBIX MCTOYHUKOB SHEPTHH C IPUMEHEHUEM COBPEMEH-
HBIX [UGPOBBIX TEXHOJIOTHH U HHCTPYMEHTOB, OPUITMATHHBIX HHTEPHET-CAUTOB IS
BBITIOJTHEHHUS MPOU3BOACTBEHHO-TEXHOJIOTUYECKOTO BU/Ia JEATEIbHOCTH.

MecTo AUCUMILIMHBI B y4eOHOM ILIaHe: JUCLUUIUIMHA BKIIOYEHA B 4YacTh
dbopMHpyeMyI0 YYaCTHHUKAMU OOpa30BaTEIbHBIX OTHOIICHUW Y4YeOHOro IUIaHa IO
HarnpasyieHuto nmoaroroBku 13.03.01 «TemnosHepreTuka v TEIUIOTEXHUKAY», TIpodec-
cuoHabHBIM MOayb b1.B.01, aucuunimHa ocBauBaeTcsi B 5 ceMecTpe.

TpeOoBanus Kk pe3yjbTaTaM 0CBOCHHMS JUCHMILUIMHBI: B PE3YJIbTATE OCBOE-
HUS TUCHUIUIMHBI (GOPMUPYIOTCS CIEAYIONINE KOMIETEHIIMU (MHIUKATOPBI TOCTHKE-
Hus komrerennun): YK-1 (YK-1.2), ITIKoc-1 (ITKoc-1.1).

Kpartkoe cogep:xanue 1uCHUNINHBI:

TpanuuuoHHBIE W HETPATUIIUOHHBIE, BO3OOHOBIISIEMbIE U HEBO300OHOBIISIEMbIE
UCTOYHUKU dHEprur. OCHOBHbBIC MOHITHUS U ONPEIeNICHUsI. 3anachkl U PECYpPChbl HCTOU-
HUKOB 3Hepruu. CTpyKTypa MHUPOBOTO »Hepromorpedsienus. J[mHamuka pocTa To-
TpEeOJICHNUS SHEPTOPECYPCOB M PA3BUTHS DHEPTETHUECKOTO XO3SMCTBA, YKOJOTHYE-
CKHE MPOOJIEMBbI YHEPTEeTUKHA. AKTYaTbHOCTh HCIOJB30BaHUS BO300OHOBIISIEMBIX HC-
TOYHUKOB 3HEpruu. OU3HUEeCKUE OCHOBBI MPOILIECCOB MPeoOpa30BaHUs COJHEYHOM
sHepruu. COJHEYHOE M3IIYyYEHNE KaK UCTOYHUK TEMI0BOM sHEPTUH. COITHEYHBIE KOJI-
JIEKTOPbI, NPUHLMUIIBI WX JEWCTBUS; AKKYMYJATOPBHI TEIoThl. [IpUHIMNUaIbHbBIE
CXEMbl M pacyeT CUCTEM COJIHEYHOTO ropsiuero BojocHabOxenus. [IpeoOpazoBanue
HHEPrUr COJIHEYHOTO M3JIy4YeHUs B AekTposHepruto. dorosnekrpuyeckue mnpeodpa-
30BaTeNd M COJIHEUHbIE Oarapeu, MPUHIUIBLI UX aehcTBUs; CTPYKTYpHBIE CXEMbl U
pacdeTr (POTOIEKTpHUECKNX cucTeM. brmoMacca kak MCTOYHHMK dHEpruu. TepMoxu-
MUYECKHE U OMOXMMHUYECKHUE CTIOCOOBI MepepaboTKu OMOMACChI AJis MOJIydYeHus Ono-
ToTUMBA. TEeXHOJOTHS aHA’POOHOTO COpakMBaHUS OMOMACCHI C MOTyYeHUEM Ouora-
3a. OCHOBBI TEIJIOBOTO pacueTa OMOTa30BOM yCTAaHOBKU. DHEPTrHUsi BETpa U BETPO-
DHEPreTUYECKUE YCTaHOBKH. Vcmonb30BaHue reoTepMaIbHOM YHEPTUH JUTsl BEIPAOOT-
KM 3JIEKTPOIHEPTUHU U B CHCTEMaX TEIJIOCHAOKEHUs. DHEeprusi okeana. Mamasi THapo-
sHepreTrka. Bomopoa kak BO30OHOBISEMBIM MCTOYHUK SHEPTUU. TOIIMBHBIEC 3Je-
MEHTBI. Y TWJIW3alysl BTOPUYHBIX HSHEPIETUUYECKUX PECYPCOB ISl MOJIYYEHUS DIICK-
TPUYECKOUN U TEIJIOBOM SHEPTUMU.

O0masi Tpya0eMKOCTh JUCHMIUVIMHBI/B T.4. MPaKTHYECKAsi MOATOTOBKA:
72/4 gaca (2 3a4. exn.)

IIpoMeKYyTOYHBIN KOHTPOJIb: 3a4ET C OLICHKOU.



1. Leab ocBOCHUS IMCHUIITIMHBI
[enpto ocBoeHust aucUUILIUHBI «HeTpaaulnoHHbIle U BO30OHOBIIIEMbIE MCTOYHUKH
SHEPrUm» SIBISIETCS (OPMUPOBAHUE Y OOYUYAIOIIMXCS KOMIIETEHIIUM, TTO3BOISIOLINX
JEMOHCTPUPOBATh CUCTEMHBIN MOAXO]I JAJIsI PEUIEHUS MTOCTABJICHHBIX 3aJ1a4 U 3HAHUS
PEXKUMOB, METOJIOB U CPEACTB MOBBIIEHUS 2PHEKTUBHOCTH pabOThl SHEPIETUYECKO-
ro ¥ TEIJIO-TEXHOJIOIMYECKOr0 00OpYyIOBaHMSI Ha OCHOBE HETPAJUIIMOHHBIX BO300-
HOBJISIEMBIX MCTOYHUKOB DHEPTUU, C MPUMEHEHUEM COBPEMEHHBIX IMU(POBBIX TeEX-
HOJIOTH ¥ MHCTPYMEHTOB, OQHUITMATBLHBIX UHTEPHET-CANTOB, JIJIs1 BBHITIOJIHCHHSI TIPO-
U3BOJICTBEHHO-TEXHOJOTMYECKOIO BUIA JEATEIbHOCTH.
2. MecTO AUCHUILIMHBI B y4e0HOM mpouecce

Hucrunmaa «HeTpanuiimoHHbie ¥ BO30OHOBIISIEMbIE WCTOYHUKU SHEPTHUM
BKJIIOUEHA B 4YacTb (POPMHUPYEMYIO YYaCTHHKAMHU OOpa30BATENbHBIX OTHOIICHUMN
y4eOHOTro IiaHa 1mo HampasiaeHuto moAarotoBku 13.03.01 «Temnosneprerruka u Ten-
jgotexHuka». Jucuumnuna «HetpaguiimoHHsie 1 BO30OHOBIISIEMbIE HCTOUHUKHU SHEP-
rum» peannsyercs B cooTBeTcTBHM ¢ TpeboBaHusamMu O®I'OC BO u YyebHoro miana
HanpasieHuss noarotoBku 13.03.01 «TemnosHepreTuka M TEIUIOTEXHUKA», HAIPaB-
JIEHHOCTb «DHEproodecneyeHne npeanpusiTun.

[IpeamiecTByOmUMHA KypcaMH, Ha KOTOPBIX HEMOCPEICTBEHHO OazupyeTcs
nucuurinHa «HetpaauimonHsie 1 BO3OOHOBIISIEMbIE HCTOYHUKU SHEPTUN» SBISIOTCS
mucuuiinHel «Matematuka» (1 m 2 kype, 1, 2 u 3 cemectpsl), «@usuka» (1 u 2
Kypc, 2, 3 u 4 cemectpnl), «Xumus» (1 kypce, 2 cemectp), «HaueprarenpHas reomer-
pust 1 umxxeHepHas rpaduka» (1 u 2 kype, 1, 2 u 3 cemectpsl), «['uaporazonnHamu-
Ka» (2 Kypc, 4 cemecTp), « DIEKTPOTEXHUKA U AIEKTPOHUKA» (2 Kypc, 3 ceMecTp).

Hucrummaa «HeTpanuiimoHHbie ¥ BO30OHOBIISIEMbIE WCTOYHUKU SHEPTHUM
SIBJISIETCSI OCHOBOM i u3ydyeHust auciuiuinH: «lIpumenenue temnotel B AIIK»,
«MICTOYHUKH ¥ CUCTEMBI TEIUIOCHAOXKEHUSI MPEANPHUITHIY, «DHEprocOepekeHNE B
TEIUIOPHEPTETUKE U TEIUVIOTEXHOJOTUHW)», MPU MOATOTOBKE CTYJEHTAMH BBITYCKHBIX
KBAIM(PUKALMOHHBIX padoT, /I aKTUBHOI'O Y4acTHUsl B HAYYHBIX HCCIIEIOBAHUAX U
MpaKTUYECKON paboTe Mo mpouio MOATOTOBKU «DHEProoOecrieueHre Mmpeanpusi-
THI.

Pabouas mporpamma nucuuriiuiel «HeTpaauuuonHbsie 1 BO30OHOBISIEMBIE HC-
TOYHUKH DHEPTHW» JJI1 UHBAJIMIOB U JIUI] C OTPAHUYECHHBIMU BO3MOXKHOCTSIMU 370-
POBbsI pa3pabaThIBACTCA UHIMBUIYATBHO C YU€TOM OCOOCHHOCTEH MCUXO(pU3UIECKO-
ro pa3BUTHS, WHANBUAYATbHBIX BO3MOXHOCTEH U COCTOSIHHS 310pPOBbS Takux 00y-
YaIOLUXCS.

3. IlepedeHb MUIAHUPYEMBbIX Pe3yJIbTATOB 00y4eHHs 10 JMCUHMILINHE,
COOTHECEHHBIX C IVIAHMPYEMBbIMHU pe3y/JIbTATAMH 0CBOCHHMS 00pa3oBaTeIbHOM
NPOrpamMMmblI

OOpazoBaTenbHbIE Pe3yJabTaThl OCBOECHUS JUCLUUIUIMHBI 00Yy4aroIUMCs Mpea-
CTaBJIeHbI B Ta0nuue 1.



TpeGoBanus Kk pe3yJbTaTaM OCBOCHHUS Y4eOHOH JUCIUNIMHBI

Taomura 1

No Kon Conepxanue Kon u conepxanne nHaukaTopa B pesynbprare nuzydeHus yueOHON AUCITUIUTMHBI 00yJaroNTuecs JOJKHBI:

~ | KoMIe- | KOMIIETEHIIMN [OCTHKCHHSI KOMITETEHITNH (WJIH €

/1 . 3HATh YMETh BIIQJIETh

TeHImH | (WM e€ yacTu) YaCcTH)

1 |VK-1 cnocoben  ocy-|YK-1.2. Hcnonp3yeT CHCTEMHBIN |- OCHOBHBIC TNPUHIIMIIBI|- HCIOJb30BATh NPUHIM-|- HAaBBIKAMH IPUMEHE-
HIECTBIATh  IIO- |[MOAXOJA JJI PEUIeHHs] MOCTaBJIEH-|CUCTEMHOIO MOJAXOAa MpPH |Mbl CHUCTEMHOTO IMOAXO0JIa|HUS CUCTEMHOIO IMOAXO-
UCK,  KpUTHYE- |HBIX 3aJa4 C MPUMEHEHHEM COBpE-|POSKTUPOBAHUM, MOHTA- |TIpU MPOEKTUPOBAHUY, |Ja TIPU TPOSKTUPOBA-
CKUH aHajdu3 U |MEHHBbIX IU(POBBIX TEXHOJIOTUH M |XKe, Halagke, SKCIUTyaTa- | MOHTaXe, HallaJKe, JKC-|HHUW, MOHTaXKe, HalaJKe,
cuHTe3  WH(DOP- | MHCTPYMEHTOB 102078 SHEPreTHYECKOTO | TyaTallid  dHEPreTHYe- | IKCIUTyaTallil  dHepre-
Maluu, TpHUMe- 000pyI0BaHUS Ha OCHOBE|CKOTO OOOpYAOBaHHUS Ha|THYECKOTO 000pymoBa-

HATH CHCTEMHLIHN
MOAXO0d IJid pe-
IIEHUS  TIOCTaB-
JICHHBIX 3a7a4

HETPaJULUOHHBIX B0300-
HOBJIIEMBIX ~HCTOYHHKOB
SHEPrUu

- METO/bI U TEXHUYECKHE
CpeICTBA MOTYyYSHUS HH-
dbopmarnym, METOIbI 1
MPUEMBI CHCTEMaTU3alluN
nHpopmanuu;

- BO3MOxHocTH HHTEp-
HET-pEeCypcoB U  Tpo-
TrPaMMHBIX MIPOJYKTOB
NpU pelieHunu Mpodeccu-
OHANIBHBIX 3a7a4 B yueO-
HO-METOJIMYECKUM TOopTa-
ne PFAY-MCXA wumenu
K.A. Tumupsizea  LMS
«Moodley.

OCHOBE HETPATUIIMOHHBIX
BO30OHOBIISIEMBIX HCTOY-
HUKOB DHEPIHH,

- MPUMEHATH B KOMMYHH-
KallMOHHOM TIpoliecce IJis
YCKOpEHUs Tpoliecca Iie-
penaun, oOpabOTKH U HH-
TepnpeTranuu  “HQpOpMa-
UM TPOTPaMMHBIC TIPO-
nyktel  Excel, Word,
Power Point, Zoom, bur-
pukc24, Skype.

HUSI Ha OCHOBE HETPaJIu-
[IUOHHBIX BO300HOBIISIE-
MBIX HCTOYHHUKOB 3JHEP-
THH,

- HaBBIKAMU PabOTHI C
UCTOYHMKAMU  HH(OP-
MallMd, CIOCOOHOCTBIO
CHCTEMaTH3HPOBATh
3HAHUS,;

- HaBBIKAMHU TIOMCKA HH-
dbopMaruu mocpecCTBOM
AJNIEKTPOHHBIX PECYPCOB
SAuapexc, Mail, ocy-
IIECTBIIITE OOMEH WH-
dopmanueit ¢ npuMeHe-
HueM cucrembl Google;

- HaBbIKAMH BH3yallu3a-
UM JaHHBIX C TIPUMEHE-
HueMm Microsoft Power.




I1Koc-1

croco0eH  ocy-
HICCTBIIATh  TEX-
HUYECKUE pelle-
HUS, HalpaBJICH-
HbIC Ha TIOBBIIIE-
HUe 3¢ dexTus-
HOCTH  CHCTEM
sHEeprooodecmeye-
HUS  TIpeanpus-
TN

[IKoc-1.1. JleMoHCTpuUpyeT 3HaHUS
PEXHMOB, METOJIOB U CPEACTB TO-
BBIIICHUST 3((HEKTUBHOCTH PAOOTHI
OCHOBHOTO JHEPreTHYECKOr0 M Tel-
JIO-TEXHOJIOTHUECKOT0  00opyoBa-
HUA 3a4a4 C IMPUMCHCHHUCM COBPC-
MEHHBIX LHU(POBBIX TEXHOJOTUH H
MHCTPYMEHTOB

- ¢u3HYeCcKue OCHOBBI pa-
OOTBI, PeKUMBI, METOBI U
CpeacTBa MOBBILLICHUS
¢ dexTuBHOCTH  pabOTHI
SHEPTreTHYECKOro 000py-
JOBaHWsI HAa OCHOBE He-
TPaAUITHOHHBIX B0300-
HOBJISIEMBIX ~ MCTOYHUKOB
SHEPTruu;

- BO3MOxHocTH HHTEp-
HET-pEeCypcoB U  Tpo-
TrPaMMHBIX MIPOJYKTOB
NpU pelieHuu Mpodeccu-
OHANIBHBIX 3a7a4 B yueO-
HO-METOJIMYECKUM TOopTa-
ne PFAY-MCXA wumenu
K.A. Tumupsizea  LMS
«Moodley.

- HCIIOJIb30BaTh 3HAHUS
pEXKHMOB, METOJIOB |
CPEICTB TOBBIIICHUS (-
(eKTUBHOCTH paboThI
OCHOBHOTO  JHEpreTHYe-
CKOTO u TEIUIOo-
TEXHOJIOTHYECKOro  000-
pyIlOBaHUSI HA OCHOBE HE-
TPaAUITHOHHBIX B0300-
HOBJIIEMBIX ~ MCTOYHUKOB
SHEPIHH;

- TIIPUMEHSITh I yCKOpe-
HUS TIpolecca IepeiavH,
00paboOTKM | HHTEpIpe-
Tauuu WHpOpMAIUU TPO-
rpaMMHBIE POIYKTHI
Excel, Word, Power Point,
Zoom, butpukc24, Skype.

- HaBBIKAMHM TMpPUMEHe-
HUSL METOJIOB U CPEICTB
noBbIICHUST 3PHEKTHB-
HOCTU PabOTBI  OCHOB-
HOT'O SHEPreTUYEeCKOro u
TEIUIo-
TEXHOJIOTHYECKOro 000-
pyIOBaHUS HA OCHOBE
HETPaJUIMOHHBIX  BO3-
OOHOBJISIEMBIX HMCTOYHU-
KOB DHEpIuy;

- HaBBIKaMU TIOUCKA
uHpopmaruu B chepe
IKCILTyaTaI[uu YHepre-
THYECKOT0 000pyI0Ba-
HUS TIOCPEICTBOM JJICK-
TPOHHBIX pecypcoB SAH-
nekc, Mail, ocyrmects-
7sTh 00MeH uHpOopMa-
LHAEN C IPUMEHEHUEM
cucrembl Google;

- HaBBIKAMH BH3yaJH3a-
[[UU JTaHHBIX C IPUMEHE-
HueMm Microsoft Power.




4.CTpyKTYypAa U COAepKAHUE TUCIUILIHHBI
4.1 Pacnipenesienre TPyA0€MKOCTH IMCIUIIMHBI 10 BUIaM padoT B 5 cemecTpe

O6mas Tpya0EMKOCTh JUCHUILUIMHBI COCTaBiseT 2 3ad.en. (72 vaca), UX pac-
npejesieHue o BujaaM padoT B 5 cemecTpe mpeACcTaBieHo B Tadaule 2.

Tabmura 2
PacnpenesieHue Tpya10EéMKOCTH TUCUMILIMHBI 10 BHAaM paldoT B 5 cemecTpe
Tpynoémkoctb
Bun yueOHoO# padoThl wac./* ceMecTp
Ne §
O0mas TpyA0éMKOCTh JMCIHHUIIJIMHBI 10 Y4eOHOMY ILIAHY 72/4 72/4
1. KonTakTHas padora: 50,35/4 50,35/4
AyauTopHasi padora 50,35/4 50,35/4
8 MOM yucine:
aexyuu (J1) 16 16
npaxmuyeckue 3ausamus (113)
aabopamopHvle pabomwi (JIP) 34/4 34/4
KOHMAaKmuas paboma Ha npomesxicymounom koumpoine (KPA) 0,35 0,35
2. CamocrositesanHast pabora (CPC) 21,65 21,65
pacuémuo-epaguuecxkas paboma (PI'P) (noocomoska) 4,65 4,65
camocmosamenbHoe U3ydeHue pazoenos, Ccamono02omoska (npopa- 8 8
bomka u nosmopenue NeKYUOHHO20 MAMepuald u mamepuaia yieo-
HUKO8 U Y4eOHbIX N0CcoOUll, N0O020MOBKA K 1a00PAMOPHLIM 3AHAMUIM)
Iloocomoska k 3a4émy ¢ oyeHKol (KOHMpPO.iv) 9 9

By npomekyTo4HOro KOHTPOJIS:

3ayeT ¢ OLEHKOMH

4.2 Conep:xaHue QUCHUNINHBI

Ta6numa 3
TemaTnyeckuii NUIaH y4eOHOM TMCIUTIIMHbBI
AyauTopHasi padora Bueayn.
HalflMel-lO];al:-ch::; ﬁ?;i[;ﬂOB U TeM Beero I JIP IKP p? gga
Paznen 1. «Mcooian3oBaHHe cOJTHeYHOH | 32/2 4 18/2 10
JHEPrum»
Tema 1. AKTyaJbHOCTh HCIOJIB30BaHUs 4 2 2
BO300HOBJISIEMBIX ICTOYHUKOB SHEPTUU
Tema 2. ConHeyHoe wu3IyueHHEe Kak | 16/2 2 10/2 4
VCTOYHUK TEIUIOBOI SHEPruu
Tema. 3. IlpeoOpa3oBanue dSHEpruu 12 4
COJIHEYHOT'O U3JyYEHHS B 3JIEKTPOIHEPTHUIO
Pazgen 2. «Ucnojb30BaHUe DJHEPruH 18/2 4 10/2 4
0MomMacchl U BeTpa»
Tema 4. buomacca kak B0300HOBisieMbl | 12/2 2 8/2 2
HCTOYHUK SHCPIrun
Tema 5. OHeprus BETpa u 6 2 2
BETPOIHEPTETHUECKHUE YCTAHOBKH
Pazgen 3. «I'eorepMasibHasi 3Heprus. 12 4 4
Bopopoanasi JHepreTuka
Tema 6. MHcrouyHuku reoTepMaIbHOU 6 2 2
SHCPTHUn n réeoTCpMaJibHLIC




AyauTopHasl padora BHeayn.
HaumeHoBaHue pa3/ie/ioB U TeM Beero i \ P JIP P IKP paﬁoza
AUCHUTLIUH (CP)
DHEPreTHYECKHUE YCTAHOBKH
Tema 7. Bomoponm kak BO300HOBISEMBIi 6 2 2 2
WCTOYHUK DHEPruu. TOIITMBHEIC SJIEMEHTHI
Paznen 4. «I'maposHepreruka. 9,65 4 2 3,65
BropuuHbie 3HepreTuvecKue pecypchbl.
IHudpposas yHepreruxa»
Tema 8. I'maposnepreruka. DHeprus okea- | 5,65 2 2 1,65
Ha.
Tema 9. BropuuHblE 3HEPropecypcsl. 4 2 2
[{udposas sHEepreTHKa.
Kowmaxkmuas paboma Ha npomexcymouy- | 0,35 0,35
Hom koumpose (KPA)
Bcero 3a 5 cemectp 72/4 16 34/4 0,35 21,65
HWToro mo qucuumInHe 72/4 16 34/4 0,35 21,65

Paznen 1. Ucnosib30BaHue COJTHEYHOM YJHEPTUH

Tema Ne 1. AKTyajJlbHOCTH HCIOJIb30BAHHMSI BO300OHOBJISIEMBIX HCTOYHM-
KOB HEpPrum

TpaauimoHHbIE U HETPAUIIMOHHBIE UCTOYHUKHU 3HEprund. OCHOBHBIE MOHSITHUS
U OIpeJeNneHns. 3anacbkl U Pecypcbl UCTOYHUKOB 3HEpruu. CTpyKTypa MHUPOBOIO
sHepronoTpedienus. JnHamuka pocta MOTPeOJICHUsT HEPrOpPecypcoB U Pa3BUTHUSA
HHEPreTHYECKOTO XO3sICTBA, IKOJOTUYECKUE MPOOIEeMbl SHEpreTUKu. MecTo HeTpa-
JTUITMOHHBIX MCTOYHUKOB B YIOBJIETBOPEHUU IHEPTETUUYCCKUX MOTPEOHOCTEH dYelo-
Beka. D (HEeKTUBHOCTh UCIIOIB30BAHUS SHEPTETHUYECKUX PECYPCOB, IyTH €€ MOBbIIIE-
HUSL.

Tema Ne 2. CostHeuHOe U3/ IydyeHHe KAK HCTOYHUK TeNJIOBOI YHEPrumn

Oneprus ConHIA, COJIHEYHAS pajvalusi, COCTABIIAIOIIME COTHEYHOTO U3IIyYe-
Hus. ConHeuyHas noctosiHHadA. [IpsMoe u paccesHHoe uznyyenue. Guznueckue 0CHO-
BbI IIPOLIECCOB MTpeoOpa3oBaHus CONHEUHOM 3Hepruu. [loHsTre o reomerpun 3eMiu u
Connua. BrnusHue 3eMHON aTMoc@epbl Ha MPOXOXKJIECHUE COJTHEYHOTO HU3ITyYEHHS.
OreHka MoTeHIMAaNa COMHEYHOM sHeprun. [Ipubopsl 1ist M3MEepEeHUs] COMHEYHOU pa-
quanuu. [IpyuHIMNManbHbIe CXEMBI MPOU3BOJCTBA TEIUIOBOW SHEPIUU 3a CYET COJI-
HEYHOU »Hepruu. TUMbl COTHEUHBIX KOJUIEKTOPOB, MPUHIIUIBI UX JEUCTBUS U METO-
Jbl pacyeToB. TEMIOHOCUTENN TeIMOHArPEeBATEIbHBIX CUCTEM. AKKYMYJISATOPHI TEIl-
joBoi 3Heprun. CoJIHEYHbIE OTONMUTEIbHBIE cUcTEMBI. CTarHanus B rejlrOHarpeBa-
TeNbHBIX cucTeMax. OCHOBBI pacueTa CUCTEMbI COJHEYHOI'O TropsYero BoaocHalxke-
HUsI. DKOHOMHKA U SKOJIOTHSI.

Tema. 3. IIpeoOpa3zoBaHne 3HEPruM COJTHEYHOI'0 H3JIYYeHHMSI B JJIEKTPO-
IHEPIUI0

ConHeuyHbIe CUCTEMBI IS MTOIYUYEHHS AJIEKTpodHEprun. KoHueHTparops! co-
HEe4YHOU sHepruu. PDOTOINEKTPUUYECKUE MPeoOpa30oBaTENM, COJHEUHBIE 3JIEMEHTHI.
®du3nyeckre OCHOBBI MPEeOOpa30BaHUsl COJMHEYHOIO H3IYYEHHUS B DJIEKTPUUYECKYIO
DHEPruI0. XapaKkTepHble pa3Mephl COJIHEUHBIX 3JIeMEeHTOB. KoadduiineHT noie3Horo
JNEUCTBUS COJIHEYHOTO 3JIEMEHTA M MEPCHEKTHUBBI €ro yBeanuyeHus. Mcrnoap3oBaHue

9




MOHO- ¥ TOJMKPUCTAJUIMUECKOTO KPEMHUS U JIPYTUX MaTepuanoB. Y CTPOMCTBO COJI-
HEYHOTO MOJYJIA JUIsl DJIEKTPOCHAOXKEHMs JIOKalbHBIX MoTpeduteneii. CoHeuHble
Oarapeu. CTpyKkTypHas cxeMa U pacueT (POTOIEKTPUUYECKON CTaHIUH.

Paznen 2. Ucnosib30BaHue SJHePrud 0MoMacchbl M BeTpa

Tema Ne 4. buomacca Kak BO300HOBJIsIEeMblIii MCTOYHUK JHEPTUU

Hctounuku Ouomaccel. Knaccudukanus ouotormaa. [IponszBoactso Onomac-
CBI JUIA SHEpreTHUeckux Ieneil. Tepmoxumudeckue U OMOXMMHYECKHE CIIOCOOBI Te-
pepaboTku OMomacchl AJig ModydeHus OuoTorumBa. HemocpencTBEHHOE CKUTAHHE
OouoToruBa A nosydeHus tera. [luponus (cyxas meperonka) Ouomaccel. Ilomy-
YEHUE M MCIOJb30BAHUE 3TAaHOJA B KAYECTBE TOIUIMBA. [IpMHUMINMATIBHBIE CXEMBI
IIPOU3BOJICTBA TEINIOBOM YHEPTUU U3 CENBCKOXO3SIIICTBEHHBIX U TOPOJICKUX OTXO0B.

Texnonorus momydeHus: 6worasa. [lomyuenue Oworasza myTeM aHa’pOOHOTO
cOpaxxuBaHusi. TexHOJIIOrMUeCKHe acleKThl MeTaHoreHe3a. OCHOBBI TEIJIOBOrO pac-
yeTa OMOTa3oBOM YCTAHOBKHU. TEXHOJOTUYECKHE CXEMbl OHMOra3oBbIX YCTaHOBOK.
Yrunuzauus Ouorasa u IpoOJyKTOB aHa’dpoOHOU mepepaboTku O6uomacchl. OCHOBBI
TEIJIOBOTO pacyeTa OMora3oBoro peakropa. Pacuer u mpoexktupoBaHue OMO3HEpre-
TUYECKON YCTAHOBKH.

Tema Ne 5. JHeprusi BeTpa U BeTPpOIHepreTu4ecKue yCTAHOBKH

XapaKTepUCTUKH BETPA, 3a11aChl SHEPTUU BETPA U BOZMOYKHOCTH €€ MCIOJIb30-
BaHus. BerpoBoii kagactp Poccun. Knaccudukaiys BeTpoIHEPTeTUUECKUX YCTaHO-
BOK. OCHOBBI TEOPUHU BETPOIHEPreTuueckux yctaHoBoK (BDY). ITpousBocTBo 3iiek-
TPOSHEPTUHU U MEXaHUUYECKOH paboThl ¢ momoiisio BOY. [lepcniekTHBBI HCTIOIB30Ba-
Hust BOY. OcHoBbl pacueta BOY 1no npou3BOJCTBY 3JIEKTPOIHEPTUU U MEXaHUYE-
CKOM pabOoTHI.

Paznen 3 I'eorepmanibHasi JHeprusi. Bonopoanas dHepreTuka

Tema Ne 6. MIcTOYHUKM reoTepMaJibHOM YJHEPIrUM M reoTepMaJjibHbIe YHEP-
reTu4ecKue yCTAaHOBKH.

Ctpoenue 3eMiM U TEIJIOBOM pexuM 3eMHOM Kopbl. Kiaccudukanus reorep-
MaJbHBIX paliOHOB. MCTOUHMKM reoTepMalibHOrO Teria. Meroabl M CcrocoObl Uc-
M0JIb30BAHUSI T€OTEPMAIILHON SHEPIUM JJIs BHIPAOOTKHU SJIEKTPOIHEPTHUU U B CUCTE-
Max TemiocHaOxeHus. Vcnomp3oBanue reorepMaibHbIX BOA. [IpuHIMNHAanbHBIE
CXEMBI U pacyeT re0TEPMAJIbHBIX SJHEPIETHYECKUX YCTAHOBOK.

Tema Ne 7. Boaopoa xkak B0300HOBJIsieMblil HCTOYHUK 3Hepruu. Tomims-
HbIe 3JIEMEHTbI

XapakTepUCTUKH BOJIOPOJAA KaK MCTOUYHMKA 3HEepruu. CrnocoObl MOIydeHus U
O0COOCHHOCTH HCIIOJIb30BaHUS BOJOPOAA KaK MCTOYHUKA 3HEPruH. TOIUIMBHBIE 3Je-
MEHTBI, IPUHIUI paboThl U ycTpoiicTBO. Bomoponnsie neurartenu. CoBpeMeHHBIE
CIOCOOBI KCTOB30BAHMS TOIJIMBHBIX 3JIEMEHTOB.

Paznen 4 I'maposHepreTruxka. Bropuunbie 3Heprerudeckue pecypcebl. Hng-

pOBasi JHepPreTUKA
Tema Ne 8. I'maposHepreTuxka. JHEepPrusi OKeaHa
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[Ipunuun pa®oThl, KOHCTPYKIUS W KiIacCU(UKAIUS THAPOIIEKTPOCTAHIUN
(I'SC). BnusiHue TUIpOIHEPIeTHUECKUX YCTAHOBOK HA OKPY’KAIOIIYI0 cpeny. Masbie
I'DC, munu-I'0C, mukpo-I'DC. Cnenuduieckrne 0COOEHHOCTH MaJIOW THIPOIHEpre-
tukd. [Tpurmotunnsie I'9C. depuBaumnonnsie I'9C. I'maponorenuuan Poccuu. Ipo-
0JIeMbI U TIEPCIIEKTUBBI co37aHus MaJlbiX U MUKpo ['DC. DHeprus okeaHa. DHEprus
BOJIH. BOJIHOBOE NIBM)KEHME, MOIIHOCTH BOJHBI. Y CTpPOMCTBa ISl MpeoOpa30BaHUs
SHEPIrUM BOJIH. DHEprusi NpuwinBoB. [[puunHbl BOZHUKHOBEHUS! TPWIKBOB. [lepcrek-
TUBBl WCTOJB30BaHMS TMPUIMBHBIX JJIeKTpocTaHiuid. [IpeoOpa3oBaHme TEMIOBOMA
DHEPrUU OKEaHa.

Tema Ne 9. Bropuunsie 3Hepropecypcesl. [{lugposas 3nepreruxa

DOKOHOMUS TOIUIMBHO-IHEPTETUUECKUX pecypcoB. [IoHATHE BTOPUYHBIX 3HEP-
ropecypcoB. OCOOEHHOCTH U CTPYKTypa BTOPHUHBIX 3Hepropecypcos. Mcnomabs3oBa-
HUE€ BTOPUYHBIX 3HEPrOpPeCypCoOB JJIsi MOTYUYEHHUS SJICKTPUUECKON U TEIIOBOM SHEP-
THH.

VYcaoBus ang pa3paboTku IUGPOBBIX TEXHOJOTUW B dHEpreThke. Bupryaib-
HbI€ MOJIEJIM TEIUIOBOM 3JIEKTPOCTAHIMU, COJTHEYHOM M BETPOBOM 3JEKTPOCTAHIIMIMA,
OnosHepreTuuecko ycrtaHoBkM. OcHoBa uuU@poBoi TpaHchOpMaIMK TEMIOBOK
HYHEPreTUKH.

4.3 Jlekuuu/nadbopaTopHbie 3aHATHS

Ta0muma 4
Copepxanue JIeKIUii/1a00PATOPHOTrO MPAKTUKYMA U KOHTPOJIbHbIE
MepONpPUsATHS
dopmupyemast Koa-
Ne 1 Ha3zBaHue pMHpY Bun
KOMIIeTEeHITUS BO

Ne Ne pazpnena, JICKIMHU/JIA00PATOPHBIX e KOHTPOJILHO- |

n/n TeMBbI padoT/ NpaKTHYECKUX P ro Meponpusi-

N JAOCTHKEHUSI COB
3aHATHH TS
KOMIIETEHIIMH)

1. Paznen 1 «McnoJib30BaHne COJTHEYHOM IHEPTHID g
Tema 1. Akry- | Jlekuus Ne 1. Akryais- VK-1 Webinar, 2
anpHOCTH  HC- | HOCTh HCTIONB30BAHMS (YK-1.2) Zoom,

Moodle.
MOJIb30BAHUS B0o300OHOBIsIeMbIX  HMcTOY- | ITKoc-1 (ITKoc-
BO300OHOBJIsIE- HUKOB DHEPTHUH. 1.1)
MBIX HCTOYHH-
KOB SHEPIUH.
Tema 2. Con- | Jlekuus Ne 2. Connednoe VK-1 Webinar, 2
HEUHOE W3Iyde- | 3MydeHne KaK HMCTOYHHK (YK-1.2) Zoom,
Moodle.
HUE KaK HCTOY- | DHEPI'UH. [TIKoc-1 (ITKoc-
HUK  TEIJIOBOM 1.1)
SHEpPruu Jlabopatopnas pabora Nel. VK-1 3amura 2
YcrpoiictBo U paborta mpu- (VK-1.2) nabopaTopHO
0OpoB a1 M3MepeHus Col- | [[Koc-1 (ITKoc- paboTsr
HeuHOW pammanum. Ilpen- 1.1) Power Point
CTaBJICHUE PE3YJIbTAaTOB B
BUAC NPC3CHTALUN.
JlaGopaTtopHas padora Ne 2. YVK-1 3amuTa 2
[IpeobpazoBanne  DHEPTUU (VK-1.2) nmabopaTopHOI
COJIHCYHOI'0  M3JIy4YCHHSA B HKOC-I (HKOC- pa6OTBI
TeroByto sHepruto. llpen- 1.1) Power Point
CTaBJICHUE PE3YJIbTATOB B
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nmyuyeHust Ouororuusa. [Ipen-
CTaBJIIGHWE pE3yNbTaTOB B

Ne 1 Ha3BaHHe P O Bun -
KOMIIETeHIUSA BO
Ne Ne paznena, JIEKIUM/JIa00PaATOPHBIX KOHTPOJIbLHO-
(MHAUKATOP qya-
n/n TeMBbI padoT/ NPaKTHYECKUX ro Meponpus-
. JOCTHKEHUA COB
3aHATHI THS
KOMIIETEHIIMH)
BHUJIC TIPE3CHTAIINH.
Jlaboparopuas pabora Ne3. VK-1 3amura 2
ConHeuHble KOJUIEKTOPBI, (VK-1.2) nabopatopHOH
OPUHIMIIBL  MX  JEHCTBHA. | [[Koc-1 (ITKoc- paboThl
IIpencraBnenue pe3yabTaToB 1.1) Power Point
B BUJIC TIPE3EHTALIUH.
JlaGopaTtopHass padora Ne4. YVK-1 3amuTa 2
AKKyMyJIATOPBl ~ TEIUIOBOM (VK-1.2) nmabopaTopHOI
SHEPTHUH. IIpencraBnenve | [[Koc-1 (ITKoc- paboThI
pe3yIbTaTOB B BUJAE NPE3CH- 1.1) Power Point
TaIHH.
Jlaboparopuass pabora No5. VK-1 3amura 2
[MpuHiunuaneHas cxema | (YK-1.2) nabopatopHOH
pacueT CHCTeMbl COMHEYHOro | [TKoc-1 (IIKoc- paboThI
TOpPSTYETO  BOJOCHAOXKCHHUS. 1.1) Power Point
IIpencraBnenue pe3yabTaToB
B BUJIC IPE3EHTALIUH.
Tema 3. TIlpe- | JlaGopatopras pabGora Ne6. VK-1 3amura 2
00pa3oBaHue ITpuHnMnUanbHBIE CXEMBbI (VK-1.2) nmabopaTopHOI
SHEPrHH  cOJI- | COTTHEUHBIX 3IEKTPOCTaHIMA. | [TKoc-1 (ITKoc- pa60TI>I.
HEYHOTO  H3Iy- [IpencraBnenne pe3yapTaToB 1.1) Power Point
qeHus B Sek- | BBHAAC MPC3CHTAIH.
Jlaboparopuass pabora Ne7. VK-1 3amura 2
TPO3HEPTHIO. .
dusnyeckre OCHOBHI MpPeoo- (VK-1.2) nabopatopHOH
pazoBanms  W3Iy4eHHs B | [[Koc-1 (ITKoc- paboThI
3JIEKTPO3HEPTUI0 B COJHEY- 1.1) Power Point
HBIX JJeMeHTax. [Ipencras-
JICHWE PEe3yJIbTaTOB B BHIE
MPe3eHTAIIHH.
Jlaboparopuass pabGora Neg. VK-1 3amura 2
Nsyuenue ycrtpoiictBa u pa- (VK-1.2) nabopaTopHOM
OOTBI COJNHEYHOTO MOAYNA. | [[Koc-1 (IIKoc- paboThI
IIpencraBnenue pe3yabTaToB 1.1) Power Point
B BUJIC IPE3EHTALIUH.
JlaGopaTtopHas padora Ne9. YVK-1 3amuTa mabopa- 2
CtpykTypHas cxema H pac- (VK-1.2) TOPHOM PabOTHI
4eT aBTOHOMHOH (oTodnek- | [TKoc-1 (IIKoc- | Power  Point,
Tpuyeckoi cuctemsl. Ilpen- 1.1) TECTUPOBaHHE
CTaBJICHUE pE3yIbTaTOB B Nel
BHUJIC TIPE3CHTAIINH.

2 Pa3nen 2 «cnob30BaHne YHEPTrud GHOMACCHI U BETPa» 14
Tema 4. Buo- | Jlekuus Ne 3. HcroyHuku VK-1 Webinar, 2
Macca Kak BO3- | GMOMAcChl IJI SHEPreTH- (VK-1.2) Zoom,
OOHOBJIISIEMBIH yeckux nenerd. Kmaccudu- | T1Koc-1 (ITKoc- Moodle.
MCTOYHMK JHEp- | Kanus OMOTOIUIMBA. 1.1)

TUH Jlabopatophas pabota NelO. VK-1 3armura 2
Tepmoxumuueckue u OHO- (VK-1.2) nabopatopHOi
XMMHYECKHE CIocoObl mepe- | [TKoc-1 (ITKoc- paboTEI
paboTKU OMOMACCHI JIJISl TIO- 1.1) Power Point
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Ne 1 Ha3BaHHe P O Bun -
KOMIIETeHIUSA BO
Ne Ne paznena, JIEKIUM/JIa00PaATOPHBIX KOHTPOJIbLHO-
(MHAUKATOP qya-
n/n TeMBbI padoT/ NPaKTHYECKUX ro Meponpus-
. JOCTHIKEHU S COB
3aHATUHI THS
KOMIIETEHIIMH)
BHUJIC TIPE3CHTAIINH.
Jlabopatopnast padota Nell. VK-1 3arura 2
TexHonorust MPOU3BOJICTBA (VK-1.2) nmabopaTopHOI
Ouorasa. Mpencrasnenne | [TKoc-1 (ITKoc- paboTEI
pE3yJIbTaTOB B BHJE TPE3CH- 1.1) Power Point
TaIHH.
Jlaboparopuas pabora Nel2. VK-1 3amura 2
OCHOBBI TEIUIOBOTO pacuera (YK-1.2) J1a00paTOpHOIt
OuorasoBoro peakTopa. | T[Koc-1 (ITKoc- paboThI
IIpencraBnenue pe3yabTaToB 1.1) Power Point
B BUJIC TIPE3EHTAITUH.
Jlabopatopuast padota Nel3. VK-1 3armura 2
Pacuer m mpoekTupoBaHue (YK-1.2) J1a00paTOpHOI
OuodHepreTHyeckol  ycTa- | [JKoc-1 (ITKoc- paboTEI
HoBKHU. IIpencraBneHue pe- 1.1) Power Point
3yJbTAaTOB B BHJE NPE3CHTA-
ITUH.
Tema 5. Duep- | Jlexuus Ne 4. Xapaxrepu- VK-1 Webinar, 2
r'us BeTpa U | CTUKM BETpa KaK UCTOUYHHU- (YK-1.2) Zoom,
Moodle.
BETpPOIHEPreTH- | Ka 3Heprun u BerposHep- | [1Koc-1 (ITKoc-
YEeCKME  yCTa- | TeTUYECKUE YCTAHOBKHU. 1.1)
HOBKH Jlaboparopuast pabora Nel4. VK-1 3amura 2
OcHoBel pacuera BJY mno (VK-1.2) nabopaTopHOM
MPOM3BOACTBY  97EKTPOdHEP [[Koc-1 (ITKoc- paboThI
run. l[lpencraBieHue pe3ylib- 1.1) Power Point
TaTOB B BHJIC IPE3CHTAIINH.

3 Pazgen 3 I'eorepmanibHas 3Heprusi. BogopoaHasi sJHepreTuka 8
Tema 6. Uctou- | Jleknusa Ne 5. UcToyHUKH VK-1 Webinar, 2
HUKM  TeoTep- | re0TepMaIbHOM SHEPIUH. (YK-1.2) Zoom,

MaJIbHOM JHEp- [TIKoc-1 (ITKoc- Moodle,
THU W TeoTep- 1.1)
MajbHble 3Hep- | Jlaboparoprast paGora NelS5. VK-1 3armura 2
reTHYECKUE [IpuHIIMNIUATIEHBIE CXEMBI U (VK-1.2) nmabopaTopHOI
YCTaHOBKH. pacuer reoTepManbHEIX | [TKoc-1 (I[IKoc- paboThI
JHEPreTUYECKUX YCTaHOBOK. 1.1) Power Point
IIpencraBnenue pe3yabTaToB
B BUJIC TIPE3EHTAITUH.
- - Webinar,
gnglaKazc- ]:izgg_ Jlexrust Ne 6. B(v)zxopo/:[ KaK (ysgfﬂz) Zoom, 2
N BO300HOBJISIEMbII HCTOYHHK] Moodle.
HOBJISIEMBIN HC- [TKoc-1 (ITKoc-
SHEPTUM.
TOYHUK  DJHEp- 1.1)
ruv.  Tomnus- | JlabopatopHas paborta Nel6, VK-1 3armura 2
HBIC DJICMEHTEI. | YCTPOWCTBO W paboTa TOII (VK-1.2) nabopaTopHO
muBHBIX  nemenToB.  IIpend TKoc-1 (ITKoc- paboThI
CTaBJICHUE PE3yJIbTATOB B BUA 1.1) Power Point
e IPE3CHTALIUH.
4 Paznen 4 I'maposnepreruxka. Bropuunbie 3Heprerudeckue pecypcesol. Llngpo- 6
Bas JHepreTuKa.
Tema 8. Manas | Jlektusa Ne 7. TlpuHmun YK-1 erbinar, 2
oom,
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Ne 1 Ha3BaHue @opwupyemas Bun Koa-
KOMIIeTeHIIUs BO
Ne Ne paznena, JIEKIUM/JIa00PaATOPHBIX KOHTPOJIbLHO-
n/n TeMbI padoT/ NpaKkTH4YeCKUuX e ro Meponpus- Ha-
ARSI JAOCTHKEHU S st COB
KOMIIETEHIIMH)
TUAPOdHEPre- palboThl, KOHCTPYKIMS U (YK-1.2) Moodle.
THKA. knaccudukanmst  ruapo- | [1Koc-1 (ITKoc-
3NeKTpocTanui. Mcnomns- 1.1)
30BaHUE YHEPTHH OKEaHa.
Jlaboparopuas pabora Nel7. VK-1 3amura 2
N3yuenne yctpoiicTBa MHK- (VK-1.2) nabopatopHOH
pol 3C. Ilpencrasinenue pe- | [TKoc-1 (ITKoc- paboTEI,
3yJbTaTOB B BUJE IpE3€HTa- 1.1) Power Point
07078 TecT Ne 2
Tema 9. Jlexmust Ne 8. Hcmomb3o- YK-1 Webinar, 2
DHeprus OKea- | BAaHME BTOPUYHBIX DHEpre- (YK-1.2) Zoom,
Moodle.
Ha. Bropuunsie | Tmueckux pecypcoB. ud- | I[TKoc-1 (ITKoc-
SHEPropeCypChl. | poBas SJHEPreTHKA. 1.1)
4.4 CamocTosiTe/IbHOE M3YUYECHUE PA3/1eJI0B JUCHUIIIMHBI
Tabnuma 5
Hepeqeﬂb BOIIPOCOB JJIsI CAMOCTOATEC/ILHOI0 U3YYCHUA TUCHHUIIIHHBI
Ne O DD T e Ilepeyenb paccMaTpuBaeMbIX BOIIPOCOB /1JIsA
n/n CaMOCTOSITEJILHOTO U3Y4YeHUs
1. Pa3znen 1 «cnosib30BaHue COJTHEYHOM IHEPTUID)
Tema 2. Conneunoe | TerioHocUTENM TeIMOHArpeBaTeNbHbIX cucTeM. CrtarHanmus B re-
U3JIy4YeHUe Kak ucTod- | mnoHarpeBatenbHbix cucremax (YK-1 (YK-1.2), ITKoc-1 (ITKoc-
HUK TemioBou »Hep- | 1.1))
TUI
Tema 3. Ilpeobpazo- | KoadduimeHt mone3noro ASHCTBUS COTHEYHOTO dJIEMEHTA U Tep-
BaHME OHHEPIUM COJI- | CIIEKTUBHI €ro yBelnueHus. Vcrnonb30BaHrEe B COMHEUHBIX AJIEMEH-
HEYHOT'0 M3JIYy4YE€HHS B | TaX MOHO- U MOJUKPUCTAJUIMYECKOTO KPEMHHUS U IPYTHX MaTepua-
AJIIEKTPOIHEPTUIO 10B (YK-1 (YK-1.2), [TKoc-1 (ITKoc-1.1))
2. | Pa3zgen 2 «Mcnoab30BaHne JHEPTUM OMOMACCHI M BETPa)
Tema 4. buomacca | HemocpencTBeHHOE CoxMTaHUE OMOTOIIIMBA ISl TIOJYYEHHUS TETa.
Kak B0O300HOBisAeMbll | [Tuponu3 (cyxas meperonka) 6umomaccel. IlonmydyeHne U UCHONIB30-
WCTOYHHK YHEPTUN BaHwe f5TaHoja B kadectBe TormmBa (YK-1 (VK-1.2), IIKoc-1
(ITKoc-1.1))
Tema 5. Dueprus Bet- | [I[pon3BOACTBO AJIEKTPOIHEPTUH U MEXAHUUYECKOW PabOThI C MOMO-
pa u BeTposHepreTH- | mipto BOY. Ilepcnektussl ucnonszoBanus BOY (YVK-1 (VK-1.2),
YECKHUE YCTAaHOBKH ITKoc-1 (ITKoc-1.1))
3. | Pa3gen 3 «I'eorepmasibHas Heprusi. BonopoaHasi 3HepreTuka»

Tema 6. Hcrtounukn
re0TepMaIbHON JHEP-
TMM U Te0TEepMajIbHbIC
DHEPreTHUUECKUE yCTa-
HOBKH.

Mertoas! 1 crtocoOBI MCTIONB30BAHUS T€OTEPMATBbHON SHEPTHH IS
BBIPAOOTKH JIEKTPOIHEPTUU U B CHCTEMax TeIulocHabxeHus. Mc-
nonb3oBanue reorepManbHbix Box (YK-1 (VK-1.2), IIKoc-1
(ITKoc-1.1))

Tema 7. Bomopoxa kak
BO300OHOBJISIEMBIN  MIC-
TOYHHK SHEPTHH.
ToIUIMBHBIE 3IEMEHTEI

Bogoponusie auratenu. CoBpeMeHHBIE CIIOCOOBI HCIIOTH30BAHUS
toruBHBIX 7eMeHTOB (YK-1 (YK-1.2), [1Koc-1 (ITKoc-1.1))
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Ne Ilepeuenb paccMaTpuBaeMbIX BOIIPOCOB ISt
Ne paznesna u TeMbl
n/n CaMOCTOSITEJILHOTO U3Y4YeHUs
4. | Paznea 4 «I'uapodnepreruxka. Bropuunsie 3HepreTuuyeckue pecypenl. Lludposas snep-

TFCTHKA»

Tema 9. Hcnonb3oBa- | Mcnonb30BaHWe BTOPUYHBIX 3SHEPropecypcoB s MOJIYYEHHS
HUE BTOPUYHBIX DHEP- | AJEKTPUUYCCKON M TEIUIOBOM SHEPrUu. YCIOBUS IS pa3pabOTKH
TeTUYECKUX PECYpCOB. | HUGPOBBIX TEXHOJOTUN B SHEpreTHKe. BupTryanbHble MOAETH Tel-
[MudpoBas »HEpreTH- | JOBOM IEKTPOCTAHIINU, COJTHEUHON W BETPOBOM AJIEKTPOCTAHIIHM,

Ka.

OuosHepreTrueckoi yctaHoBku. OcHOBa 1u(ppoBoi TpaHChopMa-
nuu tertoBoit sHepreTuku (YK-1 (VK-1.2), [TKoc-1 (ITKoc-1.1))

5. O0pa3oBaTe/ibHbIEC TEXHOJIOTHH

B npouecce mpenogaBanus aucuuiuinabl «HetpaauunonHsie 1 BO300HOBIIsIE-
MBbI€ UCTOYHUKUA SHEPTUM» B OCHOBHOM HCIHOJb3yeTCS TPAAULIMOHHAS OOBSICHUTEIb-
HO-WJUTIOCTPATUBHAS TEXHOJIOTUA OOYYeHHs], B Cllydae BBIHY>KIEHHOTO Mepexoaa Ha
OHJIAliH 00yUYEHHUE UCIIONb3YETCsl TEXHOIOTHSI TUCTAaHIIMOHHOTO 00YYEeHMS.
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Tabmura 6
IlpuMeHeHNe AKTUBHBIX 1 HHTEPAKTHBHBIX 00Pa30BaTeIbHBIX TEXHOJIOTHA

Ne HaumeHoBaHHe MCIO/Ib3yeMbIX AKTHBHBIX M HHTEPaK-
Tema u popma 3auATHSA N
n/n THBHBIX 00Pa30BaTeJbHbIX TEXHOJIOTHIl
1. | Tema 1. AkTyanbHOCTh JI | [IpoGnemMHas TEXHOJIOTHS
UCIOJIb30BaHUS BO300-
HOBJISIEMBIX HCTOUHUKOB
SHEPIUH.
2. | Tema 2. Conneunoe uzny- | JI | IIlpoGinemHast TEXHOJIOTHS
YEHHME KaK UCTOYHMK Ten- | JIP | Bpuragno-nabopaTopHsiii MeTO; HHGOPMAIMOHHO-
JIOBOM PHEPTUU KOMMYHHKAIIMOHHAS! TEXHOJIOTHSI
3. | Tema 3. IIpeobpazoBanue | JIP | bpuragno-nabopatopHsiii MeTOd; HHGOPMAITMOHHO-
SHEPIUU COJTHEYHOTO U3- KOMMYHHKAITIOHHASI TEXHOJIOTHSI
Jy4eHUS B DJIEKTPOIHEP-
THIO.
4. | Tema 4. buomacca kak JI | I[IpoGnemMHas TEXHOJIOTHS
BO300HOBIIsIeMbIi HcTOY- | JIP | BpuraaHo-inabopatopHbiil METO; HHPOPMAITHOHHO-
HUK SHEPTUU KOMMYHHKAIIMOHHAS! TEXHOJIOTHSI
5. | Tema 5. Dueprusi Betpau | JI | IIpoGieMHasi TEXHOIOTHs
BETPOIHEPTETUYECKHUE JIP | bpuragno-nabopaTopHbIii METOT; HHPOPMAITMOHHO-
YCTaHOBKH KOMMYHHKAITMOHHAS] TEXHOJIOTHSI
6. | Tema 6. Uctrounuku reo- | JI | [IpoGiemHast TeXHOIOTHS
TepMaJIbHOMN YHEPTUU U JIP | bpuraagno-nabopaTopHbIii METOT; HHPOPMAITMOHHO-
reoTepMalbHbIe SHEpTe- KOMMYHHKAITIOHHASI TEXHOJIOTHSI
TUYECKUE YCTAaHOBKH.
7. | Tema 7. Bogopon xak JI | IlpobaemHasi TEXHOJIOTHSI
BO300HOBIIsIeMbI HcTOY- | JIP | Bpuramgno-imabopaTtopHbIil METOT; HHPOPMAITHOHHO-
HUK SHepruu. TomirBHbIE KOMMYHHKAITIOHHASI TEXHOJIOTHSI
HJIEMEHTHI.
8. | Tema 8. l'mmposuepretu- | JI | [IpoGiieMHast TEXHOIOTHSI
Ka. JIP | bpuragno-nabopaTopHbIii METOT; HHPOPMAITMOHHO-
KOMMYHHKAITMOHHAS] TEXHOJIOTHSI
9. | Tema 9. Ucnonp3oBanue JI | [IpoGnemMHas TEXHOJIOTHS
BTOPUYHBIX SHEpPreTHYC-
ckux pecypcos. [ludposas
SHEpreTUKa.

6. Tekymuii KOHTPOJIb YCIIEBA€MOCTH U IIPOMEKYTOYHAS ATTECTAIUA 110
UTOraM OCBOCHMS JUCHUIINHBI
6.1. TunoBble KOHTPOJIbHBIE 32/IAaHUA WIN MHbIE MATEPHAJIbI,
Heo0X0AMMbIe IJIsl OLEHKHU 3HAHUI, YMEeHUIl U HABBIKOB M (WJIH) ONbITA
AeATeJIbHOCTH

6.1.1. PacueTHo-rpajguueckas padora (PI'P).

[Ipu uzyuenun nucuuruinHbl «HeTpaauunoHHble U BO30OHOBISIEMbIE UCTOY-
HUKA OJHEPruM» Yy4YeOHbIM IIJJAHOM MPEIYCMOTPEHO BBIMOJHEHUE PACUYETHO-
rpaduueckoit paboThlI.

3amayeil pacyeTHO-rpauuecKoi pabOThl SIBISIETCS 3aKPEIUIEHUE TEOpeTUYe-
CKUX 3HAHMH, pa3BUTHE MPAKTUUYECKUX HABBIKOB CAMOCTOSITEIbHOTO PEIICHUS KOH-
KPETHBIX MH)KEHEPHBIX 3aJa4 10 YIHEProoOeCeYeHNIO IPEIPUIATUN ¢ IPUMEHEHUEM
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BO300HOBJISIEMBIX UCTOYHUKOB dHepruu. ®opmupyemsie 1pu BbinoaHeHun PI'P un-
nuKatopel Joctuxenus: komnerenuuii: YK-1.2, [TKoc-1.1.

PacueTtHO-rpadmueckas paboTa BBINOIHSIETCA CTYACHTOM BO BHEYPOUHOE BpEMs
C MCMOJIb30BaHUEM MUH(POPMALIMOHHBIX U MPOTPAMMHBIX MaTEPHUAJIOB.

Tema pacueTHo-rpaduyeckoil paboThl: «Pacuer OMOIHEPreTH4ecKo yCTaHOBKU
g ¢epmbl  KPCy». PacuetHo-rpaduueckass paboTa COCTOUT M3 pacyeTHO-
NOSICHUTETIbHON 3aMUCKHU U TPaQUUeCcKOl 4acTh, KOTOPbIE JOKHBI ObITh 0O)OPMIIEHBI
B cooTBeTcTBUH ¢ TpeboBanusimu ECK/I.

PacueTHo-nosICHUTENBbHAS 3aIMCKA JOJIKHA COJIEPKATh:

OO1ue cBeieHNs O IPUMEHSIEMOM HCTOUYHUKE BO3OOHOBIISIEMON YHEPTHH;
OnucaHue TEXHOJOTNYECKON CXEMbl SHEPr€TUYECKON YCTAHOBKHU;
TernnoBoy pacyeT S3HEPreTUYEeCKON YCTAaHOBKHY,

Pacuer napamMeTpoB OCHOBHBIX y3JI0B 3HEPI€TUUYECKON YCTaHOBKH;

5. OueHka 3()(peKTUBHOCTU IHEPIETUUECKON YCTAaHOBKHU;

B rpaduueckoit vactu PI'P cinenyer n3zo6pa3uth Ha nucte popmara A3 TexHO-
JIOTHYECKYIO CXEMY PacCUHUTHIBAEMON 3HEPIeTUYECKOM YCTAaHOBKU CO CeLM(pUKAIM-
eil 000pya0BaHMs U OOIIMK BUJ OJHOIO OCHOBHOTO OOOpPYAOBaHHUS C YKAa3aHUEM TIa-
OapuTHBIX pa3MepoB Ha jucte popmara A3.

WcxoaHsle naHHbIE Ui pacyeTa BbIOMPAIOTCS B COOTBETCTBUM C UHAWBUYallb-
HBIM 3a/IaHUEM Ha BBIIIOJIHEHUE PACYETHO-TpaPpUIecKOi paboThI.

KonTposnb 3a BbIMOIHEHHEM pacueTHO-rpaduueckoil paboThl OCYLIECTBISETCA €€
IPOBEPKON C MHAMBUIYAIBHBIM OIIPOCOM IIPH 3aIIMTE.

[Tpu onenke pacueTHO-Tpaduyeckoil pabOTh BO BpEeMs 3aIUThl yUUTHIBACTCS:

- CTENEHb CAMOCTOSTEIbHOCTH BBIMOJIHEHUS PaOOTHI;

- aKTYaJIbHOCTh U IITyOMHA pa3paboTKU TEMBIL;

- 3HAHME COBPEMEHHBIX MOJIX0JI0B Ha UCCIIETyEMYIO TPOOIeMy;

- KauecTBO 0(hOpMJICHUS;

- YETKOCTb U3JI0’KEHUS JOKJIaa Ha 3aIUTE;

- IPaBUJIBHOCTh OTBETOB Ha BOIIPOCHI.

S

6.1.2. Texyluee TeCTUPOBAaHME.

Texyuiee TecTupoBaHre HEOOXOIUMO JIJIsl OLIEHKU TEKYILIEH yCIIeBaeMOCTH U
YCBOSIEMOCTH M3y4aeMOI'0 CTYAEHTAMM MaTepuaia pa3aeiaoB AUCUUIIMHEBL. DopMu-
pyembie komneteHuu: YK-1 (YK-1.2), [1Koc-1 (IIKoc-1.1).

[IprMepbl TECTOBBIX 3aJaHUN JUUIS TEKYILETO KOHTPOJISI 3HAHWMN:

Tect Ne 1. Bapuanr 1

Bomnpocsl OTtBeThI

1. Kakue u3 ykazaHHBIX 1 — TOC (TertoBast 3IEKTPOCTAHIIHS )

anekTpocTanuii pabota- | 2 — TOL (TEMI03IeKTPOIEHTPATIH)

IOT Ha OCHOBE BO300OHOB- 3 —I'9C (ruapodIeKTPOCTAHIINS )

JIIEMBIX HCTOYHUKOB 4 — ADC (aToMHast AIEKTPOCTAHIIHS )

SHEPTHUH? 5 — CTOC (comHeyHast TEMI03IEKTPOCTAHITHS )

2. CnexTpanbHblii coctaB | A — 5% HeBuanmoe uHpakpacHoe usinyduenue, 95% Buaumsbie

COJTHEYHOTO U3TyYCHUS CBETOBBIC JTYYH,

MIPEACTABIISIET: B — 80% ynbTpaduoneroBoe uznyuenue, 20% uHppakpacHoe
U3ITy4eHUE;
C — 7% ynpTpaduoneroBoe uznydenue, 47,3% BUAUMBII CBET,
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45,7% uH}ppakpacHOE U TEIIOBOE U3JIyUYEHHUE;

D — 72,6% Buaumele cBeTOBbIE JTyuH, 22% HHPpaKpacHOE U3-
ay4enue, 5,4% ynpTpa@uoaeToBbIe JIyUH;

E — 50% ynsTpaduoneroBoe uznydenue, S0% unppakpacHoe
U3ITy4yeHue.

Tect Ne 2. Bapwuanr 2
Bomnpocsl OTtBeThI
1. Kaxoii remneparypubiii | A —8...10°C
nuana3on me3opunsHOoro | B —40...50°C

peKrMa B METAaHTEHKE C-18...20°C
0610ra30BOi yCTaHOBKH? D —30...38°C
2. Yro Ha3pIBaeTcA cpenl- A — JIBuKeHME BO3/lyXa OTHOCUTENIBHO 36MHON TOBEPXHOCTH,
HEH CKOPOCTBIO BeTpa? BBbI3BaHHOE HEPABHOMEPHBIM PaCIpeeICHUEM aTMOC(HEPHOTO

JABJICHUSI U XapaKTEPU3YIOIIEeCs CKOPOCThIO U HAIIPaBIEHUEM;
B — 3HaueHne ropu3oHTaIBLHON COCTABIIAIONIEH CKOPOCTH BET-
pa 3a BEIOpaHHBINA TPOMEKYTOK BPEMEHH, OTIPEIEIIeMbIid OT-
HOILICHMEM CYMMBbI U3MEPEHHBIX 3HAYEHUN MIHOBEHHOM CKOPO-
CTH BETpa K YUCILy U3MEPEHHUI;

C — BenuuunHa cpenHel CKOPOCTH BETpa 3a rojl B KOHKPETHOU
MECTHOCTH, OIIpesessiemMast 11l 3aJaHHOM BBICOTHI HaJl YpPOBHEM
3€MHOM MMOBEPXHOCTH;

D — CucrematuzupoBaHHBIN CBOJI CBEACHHUH, XapaKTEPU3YIO-
LI BETPOBBIE YCJIOBHUS MECTHOCTH, COCTaBIIIEMBIA NEPHOIN-
YEeCKH WM IyTeM HeNpEepPbIBHBIX HAOIIOACHUIN 1 NAIOMUN BO3-
MO>XHOCTh KOJIMYECTBEHHOW OLIEHKHM JHEPTUU BETpa U pacyera
0’KHJJaeMOM BbIPaOOTKH BETPOIHEPTETUUECKUMH YCTaHOBKaAMH

IIpuMepbl KOHTPOJIBLHBIX BONIPOCOB NMPH 3alUTE JA00OPATOPHO padoThI:

KoHTposibHbIE BONPOCH! MpH 3ammuTe JadopatopHoil paboTsl Ne 1. «M3yuenue
YCTPOMCTBA U pabOThI MPUOOPOB ISl UIMEPEHUS COJTHEUHOM pajiuaiium.

1. Kakue akTHHOMETpUYECKHUE MPUOOPHI UCTIONB3YIOTCS JIJIsl UBMEPEHUS COJ-
HEYHOU paananun?

2. Uto Takoe OTHOCUTETbHBIE B a0COMOTHBIE MPruOOphI? Kakne n3 akTuHOMET-
PUYECKUX MPUOOPOB OTHOCSITCS K AOCOJIOTHBIM, a KAKHE — K OTHOCUTEIIbHBIM?

3. B kakux ciyyasx menecooOpa3Ho UCIOIb30BATh KOMITEHCAIIMOHHBIN MHpre-
JUOMETP, a B KAKUX — AKTUHOMETP?

4. N3o0pasute cxeMy TePMOICKTPHIECCKOTO aKTHHOMETPA U OOBICHHUTE €T0
JICHCTBHE.

5. M3o0pa3ute cxemy nupaHoMeTpa u o0bsicHUTE ero nericteue. Kakue aktu-
HOMETPUUYECKHUE BEJIMUMHBI MOKHO U3MEPHUTH C €r0 MOMOILBIO?

6. [Touemy cymmapHasi paauanusi OObIYHO HE U3MEPSETCS MUPAHOMETPOM, a
BBIYHCIIAETCS] CYMMUPOBAHUEM TIPSIMOM M paCCEIHHOW paJiallvu, U3MEPEHHON aKTH-
HOMETPOM U TUPAHOMETPOM COOTBETCTBEHHO?

7. Kakum 00pa3oM MOXXHO U3MEPHUTH aab0eI0 MOCTUIAIOIICH TOBEPXHOCTH C

MOMOIIIBIO MHUpaHoMeTpa?

8. UTo Takoe reinocTaT ¥ KakoBO €ro Ha3HAYCHUE B AKTUHOMETPHHU?
9. Kakas eiHUIIa U3MEPCHHS BEJIMUUHBI COJTHEYHON paJMallii B aKTHHOMET-
pudecKkux mpudopax?
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KoHTponbHbIE BONPOCH! NpH 3auiuTe JadopatopHoi pabotel Ne 8. «3yuenue
yCcTpoiicTBa U pabOTHI COTHEUHOTO MOYJIS».

1. Jlaiite onpenenenue BHyTpeHHero hotodddexra.

2. Yro Takoe conHeuHbIN 351eMeHT? OOBSICHUTE €ro yCTPOMCTBO U padoTy.

3. Yro Takoe cosHeuHbIi MOAYb? OOBICHUTE €r0 YCTPONCTBO U padoOTY.

4. Yro Takoe conHeuHas 6atapes? OO0bsIcHUTE €€ yCTPOHCTBO U paldoTy.

5. Pacckaxkure yCTpOMCTBO SKCIEPUMEHTAIBHON YCTAHOBKH U ITOSICHUTE, KAaK
oHa paboTtaet?

6. Kakue mapameTpsl u3mMepsA0TCs B JaHHOW padoTe?

7. Kakue napameTpbl pacCUUTBHIBAIOTCS B IaHHOM padboTe?

8. Kak B maHHOM paboTe onpenenseTcs cuia ToKa, HallpsHKeHUE, OCBEICH-
HOCTB?

9. Jlnst yero Hy»KHO 3HATh BOJIbT-aMIIEPHYIO XapaKTEPUCTUKY COTHEYHOTO MO-
ynsi?

10. Kak onpenensitorcst XapakTepHbIE TOUKH BOJIbT-aMIIEPHON XapaKTePUCTUKHU
COJIHEYHOTO MOJYJIS?

IIpuMepHBIN epeYeHb BONPOCOB K 3a4eTy ¢ OLEHKOM 0 AUCHUIINHE

Paspnen 1. Ucnosib30BaHue COJTHEYHOM SJHEPIUU

1. TpaguLMOHHBIE U HETPAJAULIMOHHBIE HCTOYHUKH dHEPrunu. OCHOBHBIE MOHS-
THUSI U OTIPEJICTICHUS.

2. Kakue BbI 3HaeTe HEBO30OHOBIISIEMbIE U BO30OHOBIIIEMbIE HICTOYHUKH DHEP-
rumn?

3. Kakue B0300HOBIsIEMblE HCTOYHUKU YHEPTUU OTHOCAT K YUCTY TPaJAUIIMOH-
HBIX KICTOYHUKOB SHEPruu?

4. 3anacel 1 pecypcbl UCTOYHUKOB 3HEprun. CTPyKTypa MUPOBOTO SHEPIOIO-
TpeOICHUS.

5. luHamuka pocTta mOTpeOJeHHs] SHEPrOpeCcypcoB U Pa3BUTHS SHEPreTHYE-
CKOT'O XO34HCTBa, IKOJIOTUYECKUE TPOOIEMBI SHEPTETHKHU.

6. CoJTHEYHOE U3IIyYEHHUE U €r0 XapaKTEPUCTUKH.

7. CexTpanbHblii COCTaB COJIHEYHOTO U3TyUYEHUS.

8. BnusHue 3eMHOI aTMoc(epbl Ha MPOXOXKIECHUE COJTHEYHOTO H3ITy4YEHUSI.
ATMmocdepHas macca.

9. llpsimbie 1y4u U paccessHHOe uznydenue. [lapHukoBbii 3P dekT.

10. Tunbl COMHEYHBIX KOJUIEKTOPOB, MPUHLMUIBI UX naeucTBus. M300pazute
MJIOCKUH KOJUIEKTOP COJTHEYHOU SHEPTUU U OOBSICHUTE MPUHIIUIT €r0 JEHCTBUA.

11. Kak Boipaxkaercs KII/[ kommekTopa COTHEUHOM SHEPTUM, OT YETO OH 3aBU-
cur?

12. Yo Takoe GpoKycHPYIOUIHUHA COJIHEUHBIN KoyuiekTop? UTO JaeT ero ucrob-
30BaHueE?

13. ConHeuHble OTONMUTENBHBIE CUCTEMBI, UX CXEMBI H OCHOBHBIE KOMIIOHEHTBI.

14. Yto Takoe aKKyMyJISITOp TEIUIOBOM SHEPIUU, KaK OH YCTPOEH?

15. 3aueM Hy>KHBI aKKyMYJIATOPbI TEIUIOBOW 3HEPTUU B COCTABE I'€JINOYCTAHO-
BOK?

16. ConHeuyHasi MOCTOSIHHAS, OPE/ICJICHUE U 3HAUYCHHUE.
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17. OcHOBHBIE MOKA3aTENH IJI1 OLIEHKU MTOTEHIAAJIA COTHEYHOUN SHEPTUH.

18. Kakue mpuOOpbl MCHONB3YIOTCS JII W3MEPEHHUs] COJTHEYHOM paauaiuu?
[TpuHIUIIBI KX PAOOTHI.

19. ConHeuHble CUCTEMBI JIJIS OJYYEHHUS JIEKTPOIHEPTUM.

20. KoHIIEHTpaTOphI COTHEYHON SHEPTUM.

21. ®otosnextpuueckue mnpeodpazoBarenu. dusmyeckue OCHOBBI MPSMOTO
npeo0pa30BaHUs COTHEYHOTO U3ITYUYCHHS B DJIEKTPUUECKYIO SHEPTHIO.

22. llpuBeaute cxemy (QOTOIIEKTPUUECKOTO MpeoOpa3oBaTesi COJHEYHOU
DHEPTUU (COTHEYHOTO JIEMEHTA) i OOBSICHUTE TIPUHIINI €€ IeHCTBHsI. XapaKTepHbIC
pa3Mephl COTHEYHBIX 3JIEMEHTOB.

23. KoaddurueHT none3Horo qeiCTBUsI COTHEYHOTO SJIEMEHTA U TIEPCTICKTUBEI
ero ypenuueHusi. Mcnonb3oBaHre MOHO- U MOJIU-KPUCTANIMUYECKOTO KPEMHHUSI U JIPY-
TUX MaTEpUaIOB. JKOHOMHUKA U 3KOJIOTHSI.

24. TIpoBOAHUKH U TOJYIPOBOAHUKHU. BoJbTamMmnepHble XapaKTEpUCTHKUA M
teopetudeckuii KITJ[ kpemHueBoM coHeuHOM OaTapeu.

25. CTpykTypHasi cxemMa M IMOCJEI0BATEeIbHOCTh pacueTa aBTOHOMHOU (hOTO-
ANEKTPUYECKON CTAaHIUU.

26. Texnuko-skoHOMHUYecKHEe MpoOiaeMbl co3aanuss COC pa3au4HbIX THIIOB.
Nx cpaBuenue ¢ TOC. Dkonornueckue nocneAactsus cozganus COC.

Paspnen 2. Ucnosib30BaHue JHepPrun 6momMacchbl M BeTpa

27. Yro nmorumarot o 6momaccoii? Kakue Bumb 6noMacchl BbI 3HaeTe?

28. ®otocunte3 u ero 3 PexTuBHOCTh. CHCTEMa TUIAHETAPHOTO KPyroodopo-
Ta OOMAaCCHI.

29. Kakue cymecTByIOT CIOCOObI HETPATUIIMOHHOTO HCIOJIb30BaHUS Oromac-
ChI?

30. Knaccudukanus OMOTOTUIMBA M €r0 JHEPTeTHUYECKHUE XapaKTEPHUCTHKH.
Brnaroconepkanue, mIOTHOCTh, TEIJIOTa CTOPAHUS.

31. TepmoxumMuvecKre TEXHOJIOTUH MepepabOTKH OOMacChl B OMOTOILTHBO.

32. buoxuMu4ecKre TeXHOJIOTUH MepepaboTKH OMoMacChl B OMOTOILTUBO.

33. IIpou3BoaCTBO OMOMACCHI IJIsl SHEPTETHUECKHUX IeJei. DHEepreTHuecKue
dbepmbl. KpyroobopoT sHepruu u BemiecTsa.

34. TexHUKO-3KOHOMHYECKHE U SKOJIOTMUECKHE MOKA3aTeIH MPOIECCOB Mepe-
paboTKH OMOMACCHI.

35. HemocpencTBeHHOE CKUTaHKWE OMOTOIITUBA JJISl TOTyYEHUS TeTIOTHI.

36. [Tuponus (cyxas rnmeperoHka) OMOMacchl.

37. l'asudukauusa 6uomaccel. Pacckaxure, kak yCTpoeH U paboTaeT ra3oreHe-
partop.

38. Uto Takoe XUIKOe OMOTOIIIINBO, KAKHE PA3HOBHIHOCTH €TO BhI 3HAETE?

39. Tlony4yeHne W WCIOJIB30BaHME ATaHOJA B KadecTBe TomimBa. CrimpToBas
dbepMeHTaIusl.

40. TexHomOTHs OMyYeHUsI OMOTa3a MyTeM aHa3POOHOTO COpPaKMBAHUS.

41. CxeMbl OMOTa30BBIX YCTAHOBOK.

42. OxapakTepHu3ylTe TEXHOJIOTHUECKHE aCTIEKThl METaHOTEHE3a.

43. OCHOBBHI TEIIOBOTO pacueTa OMOra3oBOl yCTaHOBKH.
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44. CnocoObl yTuiau3aluyu Ouorasa W MPOAYKTOB aHA’dPOOHOH mepepaboTKu
OroMacchbl.

45. XapaKkTepuCTUKH BETpa, 3amachbl SHEPTHMH BETpa U BO3MOXKHOCTH €€ HC-
noJib3oBanusi. BerpoBou kamactp Poccun.

46. Cuia Betpa. Kak onpeaensitorT BeIMUMHY CPEAHEN CKOPOCTH BeTpa?

47. Kak paccuuTaTh yJIeIbHYI0 KMHETHYECKYIO0 IHEPTHI0 BETPOBOIO MOTOKA,
€ro yJIeJIbHYI0 MOIIHOCTb U MOJIHYI0 MOLITHOCTh CTALIMOHAPHOT'O BETPOBOIO IMOTOKA?

48. TlpuBeaute GhopMyiy JUIsl pacueTa MOIIHOCTH, pa3BUBAEMOM BETpOIHEpre-
TUYECKOW YCTAaHOBKOM, U OOBSICHUTE €€.

49. Knaccudukarusi BeTpoycTaHOBOK. OCHOBHBIE KOMIIOHEHTHI BETPOIHEPTE-
TUYECKUX ycTaHOBOK (BOY).

50. Kakoit Tun BeTpoaBurareieil Hauboisee mupoko npumensitorcsa B AlIK,
ONUIIUTE UX.

51. IlpeumyiiecTBa U HEIOCTATKU BETPOJBUTATENIEH C BEPTUKAIBHON U FOpH-
30HTaJILHOM OChIO BpAILICHHUS.

52. Ha3zoBuTe MpenMMyIECTBA U HEJOCTATKN BETPOIHEPIETUUECKUX YCTAHOBOK.

53. IIpou3BOACTBO DIEKTPOIHEPTUU W MEXAHUYECKOM pabOThl C MOMOIIBIO
BDYV. IlepcnextuBbl ncnoiib3oBanus BOY.

54. TexHuko-3KOHOMHUYECKOoe 0OOCHOBaHue mapameTrpoB BOC. Dkonoruue-
CKHe TIPOoOJIeMbl BETPOIHEPTETUKH.

Paspnen 3. I'eorepmasibHast 3Heprus. Bonopoanasi 3Hepreruka

55. UTo MOHMMAKOT MOJ T'€OTEPMAIbHBIMHU, THIPOT€OTEPMAIILHBIMA U TETPO-
reoTepMallbHBIMU SHEPrOpeCypCaMt, KAKUe U3 HUX MOIYUYUIIU MPAKTUYECKOE IIPUMeE-
HEHHe?

56. 'eoTepmasibHas 3HEPTUs U €€ cBoMcTBA. CTpoeHUE 3eMIlH.

57. Kakue Bbl 3HaeTe CocOObl MPAKTUYECKOTO MCIOJIb30BAHUS THAPOreoTep-
MaJIbHOM AHeprun? OxapakTepU3yuTe ux.

58. Kakue crienuduueckue CBONCTBA MPUCYILX I€OTEPMAIbLHBIM BOJIAM MPHU UX
HHEPreTUYECKOM UCITOJIb30BAHUU?

59. Jliig 4ero Mcnoiab3yrTcs re0TEPMAIIbHBIE BOABI B CEIbCKOXO03A1CTBEHHOM
POU3BOJICTBE?

60. [lo xakum mapameTpaM MPOU3BOIAT KIACCU(PHUKAIUIO TEOTEPMATBHBIX
paiioHOB?

61. ITpuBeauTe u oxapakTepu3yite npuHIUNHAIBHBIE cXxeMbl ['e0TOC.

62. Ilepeuncnure BHABI KOPPO3WU IMOBEPXHOCTEW HArpeBa CO CTOPOHBI HC-
nosb3yeMoi B reo TOC BoJibl M mapa, U criocoObl O0PHOBI C JaHHON KOPPO3UEH.

63. Cucrembl reHepanuu 3jekTposHepruun Ha ['eoTOC. KomOuHupoBaHHas
BbIPA0OTKA 3JIEKTPOIHEPIUH, TEIJIa, MPECHON BOAbI U MUHEPAIbHBIX BEIIECTB.

64. Ilepeunciure U MOSACHUTE OCHOBHBIE CIOCOOBI MCIOJIb30BAHUS TEIJIOTHI
IPYHTA.

65. [losicHUTE Ha3HAYEHHE TEIUIOBBIX HACOCOB IPH MCIOJIB30BAHUM TETIOTHI
TpYHTA.

66. [IpuBenuTe MPUHIUMHATEHYIO cXxeMy OnHapHOU reoTOC, Ha OCHOBE KaKo-
ro TEPMOAMHAMHYECKOTO IIUKJIa OHU paboTaroT?

67. Uem 00yCJIOBJICH HHTEPEC K BOJOPOIHON SHEPTETUKE?
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68. OCHOBHBIE XapaKTEPUCTUKHU BOJIOPOJIa KaK BO30OHOBIISIEMOTO MCTOYHHUKA
SHEPIHUH.

69. CnocoObl ToTydyeHUsI 1 OCOOCHHOCTU HCIOJIb30BaHUSI BOJOPOaA KaK HC-
TOYHHUKA SHEPTUM.

70. Kakue CcyliecTBYIOT METO bl MOJYYEHHUSI BOAOPO1a U3 BOAbI? OMUILINTE UX.

71. N300pa3ute mMpUHIUNHAIBHOE YCTPONUCTBO TOILJIMBHOIO 3JIEMEHTa, palo-
TAIOIIEr0 Ha BOJIOPO/JIC, U MOSICHUTE NPUHITUIT €0 ICUCTBUS.

72. V300pa3ute NPpUHIMIHAIBLHOE YCTPOMCTBO TOIJIMBHOTO 3JE€MEHTa, pabo-
TAIOIIEr0 Ha METaHOJIe, U MOSACHUTE MPUHIUII €T0 ACUCTBUS.

Pasznen 4. Masiasg ruapo3HepreTuka. JHeprusi okeana. Bropuunsbie 3Hep-
reTu4ecKue pecypcsl

73. OcHOBHBIEC MPUHIUIIBI UCTIONB30BaHUs dHEPTrUn BoAbl. [1o kakoil hopmyre
PacCUUTHIBAETCS MOLTHOCTh BOJSHOIO MOTOKA?

74. IlpuBenuTe M NOSCHUTE NpUHLIKUNHUATIBHOE ycTpoiicTBO ['DC.

75. Uto Ha3bIBACTCS MaJION THIPOIHEPTETUKON, KaKUe MPUCYIU el crienudu-
YecKrne 0COOEHHOCTH?

76. HazoBute otnuuutenbHbii npusHak MI'9C ot tpaauinmonssix ['DC.

77. llepeuncnure U 0XapakTepu3yruTe OCHOBHbBIEC BU LI Majibix [ I9C.

78. Uem nmpuHUMIUANIBHO OTiaM4aeTcs AepuBauuoHHas ['DOC OoT NmpUILUIOTHH-
HOI? [IpuBennTe UX NPUHIIUIHATBHBIE CXEMBI.

79. BnusiHrE TMAPOIHEPTrETUYECKUX YCTAHOBOK HAa OKPY’KAIOILYIO CPELY.

80. ITo kakomy napametrpy otnuyarotcs mansie ['9C, Muau-I" 9C, mukpo-I'2C?

81. 3a cueT U3MEHEHUsI KaKMX NapamMeTPOB MOKHO PEryJupoBaTh MOLIHOCTb
['9C?

82. Kakwue BbI 3HaEeTE CIIOCOOBI UCIIOJIB30BAHUS YHEPTUN MOPEH U OKEaHOB?

83. IIpeobOpaszoBaHue TEMIOBOM 3HEpruu okeana. lIpuBeaute cxemy mnapocu-
JIOBOM YCTaHOBKH, padOTaroOIIel Ha MPUHIIMIIE UCTIOJIb30BaHUsS PA3HOCTH TEMIIEPATYP
MOBEPXHOCTHOM M TJIyOMHHON MOPCKOM BOJIbI M OOBSICHUTE MPUHIIUII €€ IeHCTBUS.

84. IlpuBeauTe cXxeMbl YCTAHOBOK HCIIOJB3YIOIIMX SHEPIUIO0 BOJIH. XapakTe-
PUCTHKM BOJIHOBOTO JBWXKEHHUS. AMIUIUTYyAA. MOIIIHOCTH BOJHOBOIO JIBUKEHUS.
CKOpOCTh NEpEMEIEHUS BOJIHBI.

85. [lpuBenure cxemy NPUIMBHON THAPOINEKTPOCTAHIIUUA U OOBSICHUTE TIPUH-
[UII €€ IeNCTBHS.

86. Oneprus npuwiuBoB. [lepuoasl konedanuii ypoBHs Bojbl. [IpuuuHbl BO3-
HUKHOBEHMS NPUIMBOB. JIyHHbBIE U COJTHEYHBIE TPUIIUBBI.

87. TexHMKO-3KOHOMHUYECKHE U 3KOJOTHYECKHE MPOOJIEMbl MPUIUBHBIX DJIEK-
TPOCTAHLIAMN.

88. Omnmumure mpouecc pazpabOTKU yMPOIIEHHBIX HU(POBBIX MOJENEH 3HEpre-
TUYECKOT0 000pYJIOBaHUs ISl pacyeTa UX MapaMeTpoB padOThl B 3aBUCUMOCTH OT
BHEIIIHUX YCJIOBUH Ha OCHOBE XapaKTEPUCTUK 000PYIOBAHUS.

89. Kakoit Bug umeeT B o011eM ciydae nudpoBas UMUTAMOHHAS MOJIEIb Tapo-
BOTr'0 KOTJIa HCTOYHHMKA TEIJIOBOM SHEPTUHU.
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6.2. Onucanue Nokasaresjieid 1 KpUTEPHEB KOHTPOJIAA yCIIEBAEMOCTH,
ONHUCAHNE IKAJ OlleHNBAHUSA

Jlnis momycka K 3a4eTy ¢ OIEeHKOH Mo AuciuiuinHe «HeTpaaumuoHHsie 1 B0300-
HOBJISIEMbIE UCTOYHHUKHU SHEPTUM» HEOOXOAUMO BBHITIOJHUTH YYEOHBIN TUTaH IO JHC-
[IUIUTMHE, BKIIIOYAIONINI B ceOsl MOCEIeHne JIeKIUH, 1abopaTOPHBIX padoT, BHIMOJ-
HEHHE U 3alTUTY JIA0OPATOPHBIX PabOT U pacyeTHO-TpauuecKkoi paboTHI.

Orenka Tekymier paboThl M TPOMEKYTOUHBIN KOHTPOJIb CTYACHTOB OCYIIIECTB-
JISIETCSL HA OCHOBE TPAIUIIMOHHON CHCTEMBI KOHTPOJIS M OIICHKH ycIieBaemMocTu. Tpa-
JTUITMOHHAS CUCTEMa KOHTPOJII M OIICHKH YCIIEBAEMOCTH CTYJICHTOB MpeCTaBIcHA
KPUTEPUSMHU BBICTABIICHUS OIEHOK IO YETHIPEXOAIbHONW CUCTEME «OTIUIHOY, «XO-
POIIIOY, «YIOBICTBOPUTEITHLHOY, «HEYTOBICTBOPUTEIHLHO.

6.2.1. Kpurepuu oueHKH BbINIOJHEHUS TECTOB:
[Ipu TekyuieM TECTUPOBAHUM KAXKIbIM TECT COCTOMT U3 15 BOMpOCOB U conep-
KuUT 25 BapuanToB. Kpurepun onieHuBaHus:
» TpaBUJIbHBIC OTBETHI HA 7 M MEHEE 3aJJaHHi — «HEYIOBJICTBOPUTEIHLHOY,
» TpaBuibHBIC OTBETHI Ha § — 10 3a7aHM — «yIOBICTBOPUTEIHLHOY,
» TpaBWIbHBIC OTBETHI HA 11 — 13 3amanuii — «XOpOIIIOY,
» TpaBUJIbHBIC OTBETHI HA 14 — 16 3a1aHU — OTIIMYHO.
OcHOBaHUSAMH JJI CHYDKCHHS OIICHKH Ha 1 6ayi sSBISIOTCS: OTCYTCTBHE 000C-
HOBAHUS BHIOPAHHOTO OTBETA, HETIOJHBIN OTBET; HEOPEIKHOE BHITIOJIHEHUE, ONITMOKHU B
0003HAYCHUSAX U T.II.

6.2.2. Kpurepuu OlleHKH BBHINOJHEHHUS M 3aIHUTHI JTA00PATOPHBIX padoT:

K 3amure nabopatopHoi pabOThl MPEACTABIAETCS OTYET C MOJHOCThIO 00pado-
TaHHBIMHU PE3YJIbTATAMH U3MEPEHUMN, rpa@uuecKuM MaTepuaioM, BbiBoJaMu. OT4eT
HE MOXXET OBbITh MPUHST U MOJUICKUT JOPAOOTKE B CIy4yae: OTCYTCTBHS HEOOXOIUMbIX
pacyeTHbIX GopMyll, 0003HAYEHUH U T.N.; OTCYTCTBUSI HEOOXOAUMOTO IpaPUUEecKOro
MaTepHaa; HEeKOPPEKTHON 00pabOTKH pe3yIbTaTOB U3MEPEHUH.

3ammura oT4eTa mo JabopaTopHOi paboTe MPOXOIUT B opMe JOKIana CTyACHTA
110 BBIMIOJTHEHHOW paboTe W OTBETOB HA BOMPOCHI MPEMOAABATEIS 110 TPATUIIMOHHOM
CHUCTEME OILICHKH cucTeme. B ciydae moiydyeHus mnpu 3amute 1a00paTopHoil paboThsl
HEYIOBJIETBOPUTEIILHON OIICHKH, pab0Ta MOJIC)KUT MIOBTOPHOM 3aIIUTE.

Tabmuna 7
KpuTtepun onieHMBaHusA 3a1IUTHI JJA00PATOPHBIX padoT
Ouenka Kpurepun oueHuBanus
«OTJIMYHO0» — CTYACHT MH3JIara€t COACPKAHUC BOIIPpOCa JIOTUYCCKU

Bricokuil ypoBeHb | BEpHO, apryMEHTHPOBAHO, YMEET JejiaTh BBIBOJBI; 3HAET, MPaBUIbHO
«5» (OTJINYHO) dopMynupyeT W TNPUMEHSET OCHOBHbIE (OPMYNIBI U pacyeTHbIC

3aBHCUMOCTH 110 TeMe JJTabopaTOpHON pabOTHI.

«XOpOLIO» — CTYACHT M3JIaraeT COJIEpKaHHE BOIPOCA JIOTUYECKH BEPHO

U 10 CYIIECTBY, yMEET JenaTh BHIBOJAbI M TNPUBOAUT MPHUMEPHl U3

NPaKTUKH, HO JIOIYCKAaeT HEKOTOphle HETOYHOCTH M HE3HAYUTEIbHBIC

OLIMOKHU WUJTM OMMCKH, YTO B LIEJIOM HE BBI3BIBAET COMHEHHUI B OCBOCHHUHU

TEMBI JJAOOPATOPHON PAOOTHI.

[ToporoBelif ypo- | «yA10BJIETBOPUTEJbHO» — CTYJACHT HE B IIOJHOH MEpe BIIAJIEET

BeHb «3» (y/IOBJIe- | HABBIKAMH JIOTHYHO W apryMEHTHPOBAHO W3JIaraTh COJEp)KaHHe

Cpennuii ypoBeHb
«4» (xopor1o)
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TBOPHTEIBHO) Marepuana, HMeeT OoOImpe 3HAaHUS OCHOBHOTO COJEPXKAaHUS TEMBI

paboTbl ©€3 OCBOGHHSI HEKOTOPHIX CYIIECTBEHHBIX IOJIOKEHHIH,

JIOIYCKaeT HETOYHOCTH, OJJHAKO yMEET IPUMEHSATh 3HAHNS U YMEHUS 110

TeMe pabOTHI

MuHUMANBHBIH | «HEY/I0BJIeTBOPHTEIbHO» — CTYACHT HE OCBOWJI 3HAYUTEIBHYIO 4acCTh

YPOBEHb «2» (He- | comepkaHust ~ marepuana  JabopaTOpHOM  paboOThl;  JOIMYyCKaeT
yJIOBJIETBOPH- CYIIECTBEHHBIC OIIMOKM B M3JIOKCHHH MaTepuala; He YMEeT BBIACIHTH

TEJIBHO) TJIABHOE M CIIENIATh BBIBOJIBL.

6.2.3. Kputepuu ouieHKH BbINOJHEHUS PacuyeTHO-rpadpuyeckoii padoTsl

CryaeHTbl CaMOCTOSATENbHO BRIMONAHAIOT PI'P 1 npeacTaBisior ee B meyaTHOM
Buje Ha auctax Qopmarta A4. PacuetHo-rpaduueckas paboTra HE MOXKET OBITH
OpUHATa U TOMJIEKHUT JAOpadOTKE B Cly4yae: OTCYTCTBUS HEOOXOJUMOTO
rpauU4IecKoro MaTepralia Uil OTCYTCTBHE B TPaPUIECKOM MaTeprasie He0OXOMMbBIX
0003HaYeHMI, MCHOJB3YEMBIX B pacuere; HEKOPPEKTHON 0O0pabOTKU pe3yJIbTaToB
pacuetoB. Beinonnenue PI'P sBnsercst o0s3aTeNbHBIM 3JIEMEHTOM, BIIMSIIONIMM Ha
JOIYCK, K clade 3adera Mo AUCHUIUIMHE. [Ipu momydeHun HEyqOBIETBOPUTEIBHOU
OLICHKM 110 pacyeTHO-rpaguueckod paboTe OHa NOJUIEKUT MCIPABICHUIO U
IIOBTOPHOM 3aIlUTe.

Tabmura 8

Kpurepuu onieHuBaHusi pacuyeTHO-rpauueckoi padoThbl
Ouenka Kpurepun onenuBanus
«OTJIMYHO» — CTYACHT CaMOCTOSTENbHO U B TIOJTHOM 00BbEME BBITIOTHMII
PI'P; jorudHo, mociieoBaTeNbHO W apryMEHTHUPOBAHO H3JIOKUI XOJ
pelLIeHMs] TOCTABICHHOM Nepe]] HUM 3aa4H.
«XOPOLIO» — CTYACHT CAMOCTOSITENIFHO U B TIOJHOM OOBEME BBITIOTHHI
Cpennuii ypoenb | PI'P; nornuHo, mocnenoBaTesibHO M apryMEHTHPOBAHO M3JI0XKHI X0

BrIcokuii ypoBeHBb
«S5»

«4» pELICHUs IIOCTABJICHHOW Iepe]] HUM 3aJayd, HO B PELICHUU UMEIOTCS
HE3HAYNTeNIbHbIE OINOKHA U HETOYHOCTH.

«YAOBJETBOPUTEJIBHO» — CTYACHT CAMOCTOSITEIbHO M B TOJIHOM

[ToporoBsrii ypo- | oobeMe BoimoaHua PI'P; omHako B perieHWH HMMEIOTCS OIIMOKU H

BEHB «3» HCTOYHOCTH, OTCYTCTBYCT NOACHCHUA MCTOJUKHU PCIICHUA, HGGPG)KHOG

odopmiieHre paboTHI.
MuHUMANBHBIN | «HEYA0BJIETBOPHUTENbHO» — CTYICHT HE BbIOIHUI PI'P.
YPOBEHD «2»

6.2.4. Kputepun oieHMBaHUA NIPOMEKYTOYHOI0 KOHTPOJIS

K 3adery ¢ OLIEHKOW AOIMYCKAaeTcs CTYIEHT, IOJHOCTBIO BBINOJHHUBIINN BCE
BUJIbl yU€OHOW U CAaMOCTOSITENIbHOM pabOThI U CAABIIMN OTYETHBIE MaTepUaIbI.

3auer ¢ OLIEHKOW MPOBOAMUTCS B YCTHOM (popMe B BUIE JOKJIAAa CTyACHTA IO
Ka)XJIOMY BONPOCY C TMpPEACTaBICHMEM Ha JHMCTE€ OTBETa: ypaBHEHUH, (popmyd,
pacyeTHBIX CXeM, TpaukoB W T.I. W OTBETOB (eciu moTpedyercs) Ha
JOTIOJIHUTENBHBIE BOIIPOCHI IIPETIO1aBATEIS.

KauecTBO 0CBOEHUS TUCUUIUIMHBI, YPOBEHb C(HOPMHUPOBAHHOCTH 3asiBICHHBIX
OOLIEKYJIBTYPHBIX U MPO(EeCcCHOHAIBHBIX KOMIIETEHIIUN, 3HAHUSI U YMEHHUS CTYIEHTA
OLICHUBAIOTCSI B COOTBETCTBUU C TPAJULUOHHOW CHCTEMOM KOHTPOJS U OLEHKH
YCIEBAEMOCTH:
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Tabmura 9
KpuTtepun onieHnBaHus pe3yJbTATOB MPOMEKYTOUHOTO KOHTPOJISI

Ouenka Kpurepun oueHuBanus
«OTJMYHO» — CTYIEHT H3JIaraeT CcoJepKaHue BONpPOCa JIOTUUYECKH
BEPHO, apryMEHTHPOBAHO, YMEET JeNlaTh BBIBOJIbI, 3HAET, MPABHIBHO
Bricokuii ypoBeHb | GOpMynUpyeT M TNPUMEHSET OCHOBHbIE (OPMYNIBI U pacyeTHbIC
«5» (OTIMYHO) 3aBHCUMOCTH; IPAKTUYECKNE HABBIKU MPOGECCHOHATBLHOTO IPUMEHEHHUS
OCBOCHHBIX 3HaHHMH chopmupoBanbl. KommneTreHIH, 3aKperiEHHBIE 3a
JTUCIUTIIINHOM, COPMUPOBAHBI HA YPOBHE — BHICOKHIA.
«XOPOMLIO» — CTYACHT MU3JIaraeT CoJep>KaHUe BOIMPOCA JOTUYECKHU BEPHO
U TI0 CYILIECTBY, yMEET JeNaTh BHIBOJAbI M TNPUBOAUT MPHUMEPHl U3
CpeI[HI/Iﬁ YPOBCHBL | MIPAKTHKHU, HO AOIMYCKACT HCKOTOPBHIC HCTOUYHOCTH W HC3HAUYUTCIIbHBIC
«4» (xopor1o) OLIMOKHU UM OMMCKH, YTO B LIEJIOM HE BBI3BIBAET COMHEHHUI B OCBOCHHUHU
aucuuriuHbel.  KommereHinumn, 3akperi€éHHble 3a  JIMCLUMILIMHOM,
c(hopMUPOBaHBI HA YPOBHE — XOPOIIUH (CPEITHUN).
«YHOBJIETBOPUTEJIBHO» — CTYIEHT HE B IMOJHOM Mepe BIageeT
HaBbIKAMHU JIOTMYHO M apryMEHTHpPOBAaHO W3JIaraTb COJAEpKaHHE
MaTepuaia, UMeeT 00Ire 3HaHUsI OCHOBHOTO COJIEPKaHUS JUCIUILTAHBI
0e3 OCBOEHHMS HEKOTOPBIX CYHIECTBEHHBIX IIOJIOKEHHM, JOMyCKaeT
HCTOYHOCTH U 3aTPYAHACTCA B TCOPCTUYCCKHUX BbIBOAAX, OJJHAKO YMCCT
OPUMEHSTh 3HaHWS M YMEHHS B TPAKTHUECKUX paboTax, BIajeer

[Toporosslii ypo-
BEHb «3» (ynoBie-

TBOPHUTEHHO) . N .
HaBbIKAMU Pa0OTHI CO CHpPAaBOYHOW M Y4EOHOH JIHUTEpaTypod, ymeeT
II0JIb30BATBCA ~ HOPMATHBHBIMU  JTOKYMEHTaMHU. Komnerennuu,
3aKpeIuI€HHBIE 3a JAUCHUIUIMHOM, C(HOpPMHpPOBaHBI Ha ypPOBHE —

JOCTATOYHBII.

Mutmvansmegi | HEYAOBIETBOPHTETLHO» - CTYICHT HE OCBOMJI 3HAYUTENIBHYIO 4acCTh
yPOBEHb 2 (He- coJiepKaHus I[I/ICI_[I/IHJI.I/IHBI, JIOITYCKAeT CYIIECTBEHHbIE oum61<1? B
yIOBICTBODH- U3JI0KEHUU MaTepualia; MpaKTHYeCKHe HaBBIKW HE C(OPMHUPOBAHBI; HE
TeNbHO) yMEET BBIJENHUTH TJaBHOE M CHaenarb BbBOABL. KommereHnuw,

3aKpeIuI€HHBIC 32 TUCIUIIIMHOMN, HEe C)OPMUPOBAHBI.

7. YueOHO-MeTOAMYECKOEe U MH(OPMAIHOHHOE O0ecnedeHne JUCHUILTUHbI

7.1 OcHOBHas1 IUTEpaTypa

1. OcmonoB O.M. HeTrpaauiimonHubie U BO30OHOBIISIEMbIE UCTOYHUKH DHEPTHUU:
VuyebHoe nocooue. — M., U3narensctBo PITAY-MCXA , 2015 - 98 c.

2. Pynobamra C.II. Termorexnuka. M3nanue 2-e, nonoiaHeHHOe. YUeOHUK IS
CTYJICHTOB BY30B, OOy4YaloOlUXCS MO HampaBieHU0 «ArpouHxeHnepus». M.: Ilepo.
2015. - 672 c.

7.2 lonoHMTeEIBHAS JJUTEPATypa

1. PernonanpHbie mpoOIeMBl TEIUIOHEPTETUKH : yueOHOoe nmocodue / B. M. Jle-
oenes, C. B. [Ipuxoarko, B. K. T'aak [u ap.] ; mox obmeii penakmueit B. M. JleGene-
Ba. — Cankr-IletepOypr : Jlanp, 2019. — 136 ¢. — ISBN 978-5-8114-3694-1. —
Texct : onexkTpoHHbI // JlaHb : SIEKTPOHHO-OMONMOTEYHAss cHUCTEMa. —
URL: https://e.lanbook.com/book/122149

2. ®unnuenko, A. 0. HerpaauiimoHaeie 1 BO30OHOBIIsIEMbIE NCTOUYHUKH dYHEP-
ruu : yueOHoe nocobue / A. HO. ®unnyenko, A. I1. Crapuko. — Omck : OMI'VIIC,
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2017. — 83 c. — ISBN 978-5-949-41163-6. — TekcT : 251eKTpoHHBIH // JIaHb : 2J1ek-
TpoHHO-OnbOMMoTeuHas cuctema. — URL: https://e.lanbook.com/book/129461

3. OcmonoB O.M. Pacuer 6MO3HEpreTHUeCcKOr yCTaHOBKU: MeToaudyecKkue yka-
3aHUsA. [DIeKTpOHHBIN pecype. http://elib.timacad.ru/dl/lokal/umo88.pdf/info ]. — M.:
N3n-so ®I'BHY «Pocundopmarporex», 2017. — 68 c.

4. OcmonoB O.M., KanatHukoB FO.A. TemnoBbie CXeMbl JHEPTETUUECKUX yCTa-
HOBOK M METOJbl MX pacuera: Meroaudeckue ykazaHus. [DIEKTPOHHBIM pecypc.
http://elib.timacad.ru/dl/lokal/143.pdf/info ]. M.: PTAY-MCXA, 2016. —33 c.

5. OcmonoB O.M. M3yuenue conHeyHoU (oTolnekTpuueckor Oatapeun: Meto-
JTUYECKUE YKA3aHUSI. [DJIeKTPOHHBIA pecypc.
http://elib.timacad.ru/dl/lokal/140.pdf/info ]. — M.: PTAY-MCXA, 2016. — 44 c.

6. OcmonoB O.M. PacueTr cucteMbl COTHEUHOTO ropsyero BojgocHabxeHus: Me-
TOJNYECKHE YKa3aHUs. [DJ1eKTPOHHBII pecypc.
http://elib.timacad.ru/dl/lokal/umo89.pdf/info ]. M.: U3n-Bo ®I'BHY «Pocundopma-
rpotex», 2017. - 61 c.

7. OcmonoB O.M. OOmas sHepreTuka: yueOHoe mocobue. M: M3narenbcTBO
PTAY-MCXA, 2015 - 102 c.

8. OcmonoB O.M. Pacyer remmoBojoHarpeBaTeIbHON M OHOIHEPIETUUYECKON
YCTAaHOBOK JIJIsi (pepMEPCKOro XO035AUCTBA: METOAMYECKOE MocoOue. [DIIeKTPOHHBIM
pecypc. http://elib.timacad.ru/dl/lokal/umo179.pdf/info ]. — M.: PTAY-MCXA, 2018.
-48 c.

9. KoBane A.A., Kopanes J[.A., OcmonoB M. CriocoObI MOBEIIICHHUS BEIXOIA
TOBApHOTO OMoTrasa Mmpu aHa’pOOHON KOHBEPCHH OPTaHUYECKUX OTXOJ0B B OMO3HEP-

TeTHYECKUX YCTAaHOBKaX. [ DJIEKTpOHHBIN pecypc. http://elib.timacad.ru/dl/full/vmgau-
20-2012-02.pdf/info ] — M.: Bectauk ®I'OY BIIO MI'AY, 2012. — Bpim. 2.

10. Jlykuna, I'. B. Herpaauunonusie 1 BO30OHOBISIEMbIE UCTOUHUKH HEP-
ruu : yueoHoe nocooue / I'. B. Jlykuna. — Hpkytck : Upkyrckuit I'AY, 2009 —
Yacte 2 — 2009. — 142 c. — Texker : anexkTpoHHBIN // JlaHb : 3JIEKTPOHHO-

ounbmmoreunasa cucrema. — URL: https://e.lanbook.com/book/133345

IHepuoauueckue U3gaHus

1. XKypnan «HoBoctu temnocnadxkenusi», URL — agpec: http://www. ntsn.ru ;
2. Kypnan  «OneproxossiictBo  3a  pyoexxom», URL —  angpec:
http://www.prosmi.ru/catalog/3906.

7.3 HopMaTHBHBIE IPABOBbIC AKTHI

1. TlocranoBnenue IIpaButensctBa P® ot 28.05.2013 Ne449 (pen. ot
27.09.2018) «O mexaHuU3Me CTUMYJIHMPOBAHUS UCIIOJIB30BAHUS BO3OOHOBIISIEMBIX UC-
TOYHUKOB 3HEPTUU Ha ONTOBOM PBIHKE AJIEKTPUUYECKON SHEPTUU U MOIITHOCTI» (BMe-
cre ¢ «llpaBunamu ompezneneHuss LEHbBI Ha MOIIHOCTb I'€HEPUPYIOLIMX OOBEKTOB,
(YHKIIMOHUPYIOIIMX HAa OCHOBE BO300HOBIIIEMBIX HCTOYHUKOB 3HEPTUN»).
http://www.consultant.ru/law/podborki/vozobnovlyaemye_istochniki_jenergii/

2. Ilocranosnenue IIpaButensctBa P® ot 17.02.2014 Nell7 (pea. ot
23.01.2015) «O HEKOTOPHIX BOMPOCAX, CBA3AHHBIX C CEPTHU(HUKAIIUEH 00HEMOB DJICK-
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TPUYECKON SHEPTHH, MPOU3BOAUMON HAa (PYHKIMOHUPYIOIIMX HA OCHOBE MCIIOJIb30-
BaHMsI BO30OHOBIISIEMbIX HICTOYHUKOB SHEPTUH KBATU(UIUPOBAHHBIX TEHEPUPYIOLTUX
o0bekTax» (BMecte ¢ «lIpaBunamu BefeHHUs] peecTpa BbIAauMd U IMOTAIIeHUs] CepTH-
(dbuUKaTOB, MOATBEPKIAIOIIUX OO0BEM MPOU3BOJACTBA DJIEKTPUUECKON HDHEPrUM Ha
(GYHKIMOHUPYIOIIMX Ha OCHOBE UCIOJIb30BAaHUS BO30OHOBIISIEMbIX HCTOYHUKOB SHEP-
MU KBAJTM(UIIMPOBAHHBIX TEHEPUPYIOLIUX O0BEKTAX).

7.4 MeTtoanuecKkue yKa3aHusi, pEKOMEHIAUMHU U IPyrue MaTepuaJbl K
3aHATHAM

1. OcmonoB O.M. Pacuer CHCTEMBI COJIHEUHOT'O TOPSYETO BOJIOCHAOKEHHS:
Meroanueckue ykazanus. M.: U3g-sBo ®I'BHY «Pocundopmarporex», 2017. — 61 c.

2. OcmoroB O.M. Pacuer OMOPHEPreTUYECKON YCTAaHOBKU: MeTOoamvecKue
ykazanus. — M.: U3n-Bo ®I'BHY «Pocundopmarporex», 2017. — 68 c.

3. OcmonoB O.M. Uzyuenue conHeyHou (poTornekTpuueckoit 6arapeu: Meto-
nuueckue ykazanus. — M.: I3a-Bo PITAY-MCXA, 2016. — 44 c.

4. OcmonoB O.M., KanarnukoB FO.A. TemnnoBble CXEMbl IHEPreTUUECKUX
YCTaHOBOK U METOJbI UX pacuera: Meroamueckue ykazanus. M.: U3n-Bo PI'AY-
MCXA, 2016.—-33 c.

5. OcmonoB O.M. HeTpaauiimoHHbsie 1 BO30OHOBIISIEMbIE HICTOUHUKN YHEPTUH:
Pabouas terpaap mist mabopatopHo-nipakTHaeckux 3ausaTuil. — M.: ®I'BHY «Pocun-
dbopmarporex», 2017. — 38 c.

8. Ilepeyennb pecypcoB HHPOPMANHUOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTn «UH-
TepHeT», HeOOXOAMMBIX /IJI1 OCBOEHUSI TUCIHIJIHHBI

1) http://www.viecosolar.com CoyiHeuHble OaTapeu, COJHEYHas SHEpPreTHKa,
COJTHEYHBIE JICKTPOCTAHIINH (OTKPBITHIN TOCTYM).

2) http://www.rosteplo.ru/katalog Katanor o6opyaoBanus. ABTOHOMHOE TeTl-
JocHa0KeHHE. (OTKPBITHIM TOCTYM).

3) http://www.energybook.ru UnTepHeT-Mara3ut u3aaTesibcKoro aoMa « JHep-
rUs» (OTKPBITBIM TOCTYII).

4) http://www.rosteplo.ru/katalog Kartanor o6opynoBanus. Koreneparmonnsie
YCTaHOBKH (OTKPBITBIN JOCTY).

9. [lepeyeHb NPOrpaMMHOro odecrnedeHus 1 HHPOPMAUMOHHBIX CIPABOYHBIX
cucrTeM (NP HeOOXOAMMOCTH)

1. http://library.timacad.ru DnekTpoHHO-OubMuoTeyHas cuctema [{Hb nmenu
H.N. Keneznora ®I'bOY BO PI'AY-MCXA umenu K.A. Tumupszena.

2. http://rucont.ru DnekTpoHHO-OMOMMOTEUHAs cucTemMa «HarmoHanpHBIN 1TU(-
poBoii pecypc PYKOHT)» (OTKpBITBII TOCTYII).

3. http://www?2.viniti.ru ba3sl ganaeix BUHUTU PAH (oTKpbIThIN AOCTYII).

4. http://znanium.ru SMeKTPOHHO-OMOIMOTEYHASI cUCTeMa (OTKPBITBINA JOCTYI).
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Tabmura 10

Ilepeuenn IPpOrpaMmMHOro o0ecnmeueHNs
HanmenoBanue
Ne . HauMeHoBanue Tun Ton
pasziena yuyeOHoit ABTOp
n/n NPOrpamMMbl NPOrpamMMbl pa3padoTku
U CIUIIJIMHBI
1. |Pasmen 1. «Mcnonb3oBanue |1. Microsoft Of-[1.  Odopmuress-
COJIHEYHOU 3HEPTUm» fice Word cKkas
Pasmen 2. «Mcnonb3oBanue|2. MS Power Point | 2. [Tpe3enrarus
sHepruu Omomacchl u BeTpa» | 3. MS Excel 3. PacueTtHas LM
. Microsoft 2013
Pazgen 3 «['eorepmanpHasi|4. AutoCAD 4. I'padrueckas 2 Microsoft 2013
sHeprus. BomopomHas sHep- 3 Microsoft 2013
reThiay 4. Autodesk 2010
Pazgen 4 «Mamas rtumgpo-
SHEpreTHKa. JHEPrus OKeaHa.
Bropuunsie sHepreTHUecKue
peCcypeh»

10. Onucanue MaTepuaIbHO-TEXHUYECKO 0a3bl, HEOOXOTUMOM I
OCyIIIeCTBJIEHHsI 00Pa30BaTEJIbHOI0 MpoLecca Mo AMCIUIJINHE

Tabmura 11

Cgenennsi 00 00eCIe4eHHOCTH CTIENNATU3UPOBAHHBIMHU AYAUTOPUAMHU,
KaOMHeTaMM, JJa00PaTOPUSIMH

HanmenoBaHue crienuajibHbIX

noMeneHu | U NoMeIneHun 115

CaMOCTOAITeIbHOM padoThI (Ne
y4eOHOro Kopmyca, Ne ayniuropun)

OCHAIIIEHHOCTH CHENNAJLHBIX MOMEIEeHNI U moMeIe-
HUMH VISl CAMOCTOSITEJIbHOM PadoThI

1

2

VYuebnslii kopiyc Ne 24, ayauropun
201,214,314

1. KommiekT u3 wHTEpakTHBHON nocku Penbord 77
(croiika. mpoekTop u nocka) (MuB.Ne 210134000001798).

2. OkpaH Projecta SlimScreen 200*200 cv Matte White S
HacTeHHBIN (HB.Ne 568938).

3. Hocka HacTEHHAas 3-35eMeHTHas (MuB.Ne
210136000003573).

4. Kommsiorep "Abakyc" (MuB.Ne 410134000001484)

VYuebnblii kopiyc Ne 24, ayauropun
201, 214, 314

1. Temnosas 3aBeca KEH-37B (MuB.Ne 210134000002255)

2. Tennooomennuk (MuB.Ne 410134000001780)

3. Hsmepurenn TEMITePaTyPhI NT-4503 (NuB.Ne
410134000002535)

4. DOnexrpoogonarpeBarensb (MuB.Ne 410134600002726)

5. BopgonarpeBarens mpotou.-Hakom.Etalon MK 15
koMOu (MuB.Ne 210136000006685)

6. Temnoreneparop TI'-1,5 (MuB.Ne 410134000001866)

7. Koren 1-900-14 (MuB.Ne 410134000001421)

8. Kommpeccop BRAVO 402 M (uB.Ne
210134000002505)

9. Kanopugep (MuB.Ne 210136000003596)

10. Hocka mkomsHas (MaB.Ne 210136000004869)

11. Bentunsarop BI] 14-46-3,15 IIpO ( 1,5%1500) (MuB.Ne
210134000002586)

12. bak pacIIupUTEIbHBIN OTOILIEHUSA (MuB.Ne
210136000004732)

YueOnsiid kopmyc Ne 24, ayauTopuun
201,214,314

1 Hocka mxonsHas (MuaB.Ne 210136000004868)
2 Dkpan  HacteHHbli  Projecta  SlimScreen  (MuB.Ne
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210134000002855)

3 JlaGopaTopHast ycTaHOBKa Il UCCIIEHOBAHUS TEIJIOEM-
koctu (MuB.Ne 210134000002081)

4 JlabGopaTopHas yCTaHOBKa ISl ONPENEIIEHUS] OTHOLLUEHUS
.TermoeMkocTeit (Mus.Ne 210134000002082)

5 JIaboparopnas ycranoBka (MuB.Ne 410134000001548)

6 Jlabopatopnas ycranoBka (MuB.Ne 410134000001549)

7. JJabopatopnas ycranoska (Mus.Ne 410134000001550)

8. JJaboparopnast ycranoBka (MuB.Ne 410134000001551) Jla-
6opartopHas ycranoBka (MuB.Ne 410134000001552)

Jjist caMmocTOATENbHOM paboThl CTYIEHTOB TAK)Ke MPEeyCMOTPEeHbI YUTabHbIN
3an llentpansHoit HayuHou OuOnmoteku umenu H.M. XKenesnoBa PI'AY-MCXA
umenu K.A. TumupsizeBa 1 KOMHATHI CAMOIIOATOTOBKH CTYICHTOB B OOIIC)KUTHSIX.

11. MeToauyeckne peKOMeHIAMU 00YYAOIIHUMCS M0 OCBOEHHIO JUCITUTITIHHBI

JIyist ycnenrtHoro ocBOeHUs AUCHUIUIMHBI «HeTpamuimoHHsie 1 BO30OHOBIISE-
MbI€ HICTOYHUKH SHEPTUM» CTYICHTaM HEOOXOAMMO:

o BHUMATEIIbHO  O3HAKOMHUTBCS  C  COJEPKaHHEM  KaJeHIapHO-
TEMaTUYECKOro IylaHa y4eOHON AMCIUIUIMHBI, BBIBEIIMBAEMOTO Ha Kadeape, MpuBo-
JUMOM B HEM CIIHCKOM PEKOMEHIYEeMOW JIMTepaTyphl, IpuodpecTu B OUOIHOTEKE
YHUBEpCHUTETA TpeOyromuecs: yaeOHUKU U y4eOHbIE TOCOOHS;

o NOJIYYUTh KOHCYJBTALMIO Yy TpernojaBareneit kadeapsl, BeAylIIUX TUC-
muIInHy «HeTpaaumuonHbie U BO30OHOBIISIEMbIE MCTOYHHKH DHEPTHUN», MO BCEM
BO3HHUKAIOIINM y9€O0HO-METOIMYECKUM BOIIPOCAM;

. NoCeaTh BCE JIEKIIMOHHBIE, JTA0OPATOPHBIE 3aHSTUS 110 YTBEPKICHHOMY
pacluCaHuIO 3aHATHII;

o npopadaThiBaTh KaXAYI0 TEMY Cpa3y Mocje e€ MpOYTeHHs Ha JIEKIUH;

o TEKYILIUE KOHTPOJIbHBIE 3aJlaHUsl U pacueTHO-rpaduyYeCcKyto padoTy BbI-
HOJIHATH MOCJIE U3JI0KEHNS COOTBETCTBYIOLIUX TEM;

o IPONTH TECTUPOBAHKE, 3AIIUTUTH BHITIOJHEHHBIE Pa0OTHI;

o IIPU TIOATOTOBKE K 3a4€Ty C OLICHKOM O3HAKOMHUTBLCS C BOIPOCAMH, BbI-

HOCHMBIMH K 3a4€Ty C OLIEHKOH, C KOTOPBIMM IPENOJIaBaTelb 3HAKOMUT CTYJEHTOB
BO BpeMs 3a4€THON HENENIN, U NOCETUTh MPOBOJUMYI0 UM KOHCYJIBTALMIO IMEpEN
IIPOBEJICHUEM 3a4€Ta C OLEHKOM.

Camocmoamenvhasa paboma cmyoenmog TpeAnoaaraeT npopadboTKy JIeKIu-
OHHOTO MaTepHala, MOATrOTOBKY K CaMOCTOSTEIbHBIM paboTaM MO PEKOMEHIYyeMOn
JUTEpaType, U3yUeHHE JOMOJHUTEIBHON JIUTEPATYPhI, JOMOIHUTEILHOE KOHCIIEKTH-
pOBaHHE HEKOTOPBIX pa3esioB Kypca, MOATOTOBKY JOKJIAT0B M COOOILIEHUI Ha CeK-
UM CTYIEHYECKON HAay4yHOU KOH(EpEeHIINH, BHIMOIHEHNE JOMAIIIHETO 3aaHus (pac-
4yeTHO-Tpaduueckas padbora).

Pacuemno-zpagpuueckyro pabomy peKOMEHAYETCS BBINOJHATH MOCIEIOBA-
TENbHO U CUCTEMATUYECKU 10 MEpE HU3YUYEHHUs] COOTBETCTBYIOLIETO paszzelia JUCLU-
wMHbL. [Ipy BO3HUKHOBEHUH TPYJHOCTEN ClelyeT 00paIaTbes K MPernoJaBaTeto.

Buabl n gopmbl 0TpadOTKH MPONYIIEHHBIX 3aAHATHH

CryneHT, NponyCTUBIINN JIEKIIMOHHOE 3aHATHE, 00s13aH CaMOCTOSATEIBHO MPO-
paboTaTh NPONYLIEHHYIO TeMmy (pa3zei), NPeJOCTaBUTh IMPENOJABATENI0 KOHCIEKT
IPOINYIIEHHON JIEKI[UM U OTYUTATHCA B YCTHOM (hopMe, OTBETUB Ha BOIPOCHI IIPETIO-
JlaBaTelIs MO TeMeE JICKITUH.
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CryneHT, NponmyCTUBIINKM J1abopaTOpHYIO paboTy, 00s3aH ee oTpaboTaTth B
KOHIIE CeMeCTpa B COOTBETCTBUU C YCTAHOBIIEHHBIM Kadeapoil rpadukomM oTpaboTOK.
[Tepen orpaboTkoil mabopaTOpHON PabOTHI CTYACHT CaMOCTOSATEIHHO U3ydaeT MaTe-
puai o Teme paboThl, MOPSIOK ee mpoBeaeHus. OhopMIICHHBIN TOJDKHBIM 00pa3oM
OTYET O BBIIIOJIHEHUH JIA0OPATOPHOU PabOTHI MPEAOCTABISETCS BEAyIIEMY Mperno/ia-
BATEJIIO JIJIS 3AIHTHI.

12. MeToguyeckue peKOMEeHAALMH NPENoAaBaTesIM M0 OPraHu3alun

o0y4eHHs 10 TUCHUIIHHE

Hawunyumeit ¢popmoit opranusanmu yaeOHOro mpoiiecca no aucuuruinae «He-
TPaJMLIMOHHBIE W BO30OHOBISIEMbIE MCTOYHUKHU SHEPIHN» TMPEICTABISETCS Takas,
Py KOTOPOM BCE BUABI YUEOHBIX 3aHATUN (JIEKIUU, JIaOOpATOPHBIC 3aHATHUS, KOH-
CyJIbTAllUM, CAMOCTOATENbHAs paboTa CTYJEHTOB) 00pa3ylOT €MHbIN B3aUMOCBS3aH-
HBIN y4eOHBIN MpOIIEeCC.

['maBHBIM 3B€HOM y4eOHOTO Mpolecca sBISI0TCS JEKIUU, Ha KOTOPBIX H3Jara-
€TCS OCHOBHOE COJAEpPKAHUE Kypca M JAETCAd HAYYHO-METOJMYECKAas YCTaHOBKA B
U3YYEHUU MPENoIaBaéMOl NUCUMIUIMHBL. [Ipy ycioBUM CBOEBPEMEHHOIO 3aKperLie-
HUS JIEKUMOHHOTO MaTepuaja Ha I'PYNIOBBIX 3aHATHUSX U B MPOLIECCE BBITOJIHEHUS
JOMAIIHUX 33JaHUM CTYAECHTHI SBIISIOTCS Ha OYEPEAHbIE JIEKIUU TOCTATOYHO MOATO-
TOBJIEHHBIMH JIJIS1 X MPOCITYIIMBAHUS U YCBOCHUSI.

Bo Bpems nekuunii npearoYTUTENIbHBIM ABJISETCS JEMOHCTPALHNS CIAaiIOB WU
npe3eHTauui. [IpuMenenue cnaiiioB u mpe3eHTauuid TpedyeT TIaTeNbHON paboTh
10 METOJIMYECKOMY OOECIIEUEHHUI0 TAKUX 3aHATUI: OTOOpP HEOOXOAUMBIX (hparMeHTOB
GUIBLMOB U CaiI0B, MOI00p WILTIOCTPALIMI U YEPTEKEH, MPOBEpPKa KauecTBa UX Je-
MOHCTpAalWH, 3aTPAaYNBAEMOr0 BPEMEHU U T.1.

Jlabopamopnvie 3anamus SBISIIOTCS BAKHEUIIMM SJIEMEHTOM 3aKpPEILICHUS
MPOWJIEHHOTO MaTepuala, a TakkKe MPUOOpPEeTEeHUs MPAKTUYECKUX HABBIKOB CTY/CH-
TaMH.

JlabGopaTopHble 3aHATHS 1ierecooOpa3Hee MPOBOAUThL ¢ noAarpynmnoil. Heobxo-
JIMMO 3apaHee U3BECTUTH CTYJIEHTOB O TeMe Oyayiero 1abopaTopHOTo 3aHATHUS, yKa-
3aTh Ha HEOOXOJIMMOCTh CAMOCTOSITEIBHOTO O3HAKOMIICHUS C: LIEJIbIO JIAOOpaTOPHOU
palboThl; TEOPETHUECKUM MaTepHaIOM, HEOOXOAUMBIM JJIsi BBIMIOJHEHHs TaHHOW pa-
OOTBI; TMOPSIIKOM BBITIOJHEHUSI PabOTHl U METOAUKON OOpabOTKU MOJYyYEHHBIX pe-
3yJIbTATOB; OYyMAaTh O BBIBOAAX, KOTOPbIE HEOOXOAMMO CAENaTh B KOHIIE PaOOTHI.

[Ipu ngocTtaToyHON TEXHUYECKON OCHAIIEHHOCTH y4eOHOU Jrabopatopuu Ka-
deapbl CTYACHTBHI BBIOIHSIOT JJAOOPATOPHYIO pabOoTy, MPEABAPUTENHHO PAa30UBILINCH
no «Opurajam», BKIIOYAIOMINM B ce0s 1o 4-5 cryaeHToB. Ecnu e HeT Takod TexHH-
YEeCKOM BO3MOXKHOCTH, TO JabopaTopHas paboTa BBINOJIHSAETCS cpa3y BCeil moarpymn-
nou unm Y2 noarpynmsl. [Ipu 3ToM npenonaBaTens pacupeAessieT MEXAY CTYAEHTaMU
00s13aHHOCTH IO BBITIOJIHEHUIO JTAOOPATOPHOM paboOThI, CcTapasch 3aJeMCTBOBATH B
paboTe KaK MOXHO OOJIbIIIE CTYICHTOB.

[lepen mpoBeaeHueM J1abopaTOpHON padOTHI MPENoaBaTesb WIH aCCUCTUPY-
oL eMy MHXKeHep (JlabopaHT) yueOHOH j1abopaTtopuu MPOBOJUT MHCTPYKTAX IO
TexHuke OezomacHocTH. [locme BeImomHEeHNs TabopaTOpHON PabOTHI 1EeIeco00pa3HO
IIPOBOJUTH €€ «3ALUTY». DTO MO3BOJISIET CTYACHTaM €lle pa3 NOBTOPUTh U OCMBIC-
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JUTh TIPOMJIEHHBIM MaTepuai, a MpPernojaBaTei0 OLUEHUTh CTENEHb YCBOCHHS HU3Y-
YEeHHOT'0 CTYJEHTaMU MaTepHalia.

Texkymee TecTupoBaHMe 11€JiecOOOpPa3HO MPOBOAUTH 2 pa3a B TEUEHHUE Ce-
Mectpa. C ero nmoMolIbio IpoOBEpsETCS YCBOCHUE CTYJEHTaMU MaTepuala, mpoiaeH-
HOTO B T€UEHHUE CeMecTpa. JTa MPOBEpKa JOJKHA ObITh JOCTATOUYHO TIYOOKOM C TeM,
YTOOBI OJJHOBPEMEHHO CIY>KUTh MOATOTOBKOM K MPEACTOAIIEMY 3a4ETy C OI[EHKOM.

JIOKHO OBITH pa3pabOTaHO HECKOJIBKO BAPUAHTOB TECTOBBIX 3aJaHUM C TEM,
YTOOBI OJIM3KO CUJSIINE CTYIEHTHI UMEIH pa3Hble BAPUAHTHI 3aJaHUI.

HeynoBneTBopUTENbHO HANKMCAHHBIE TECTOBBIE PabOTHI MEPENUCHIBAIOTCS CTY-
JICHTaMH MOBTOPHO MO JIPYroMy BapHaHTy. BakHbIM MeTOAMYECKUM TpeOOBaHHEM
IIPU [IPOBEACHUHN TECTUPOBAHUS SIBISIETCS CBOEBPEMEHHOE O3HAKOMJIEHUE CTYAECHTOB
C IOMYIIEHHBIMU B HEM OLIMOKaMHU.

IIporpammy pa3zpadoTaJ
OcmonoB O.M., 1.1.H., npodeccop

(moaruce)
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PELIEH3USA
Ha padouyro nporpammy aucuumineel b1.B. 01.05 «HeTpaguuuoHHble 1 BO30OHOBIISA-
emble ucTOYHNKHU IHeprum» OIIOII BO no nanpasiennto 13.03.01 «Tennornepzemu-
Ka U menaomexHuKka», HAPaBJICHHOCTh « JHeproodecneyeHue NpeanpuATHiD> (KBa-
Juukanms BbINYCKHHKA — 0aKaJIaBp)

Crymkunoii Hatanmmeit AnexceeBHOM, 3aB. kKadenpoil DIeKTpocHaOX)EHUE U dJIeK-
TporexHuka umeHu akaaemuka M.A.bynzko ®I'BOY BO r. Mockssl «Poccuiickuii rocy-
napctBeHHbI arpapHbii yHuBepcuteT — MCXA umenu K. A. TumupsizeBay, KaHIUIaTOM
TEXHUUYECKHX HayK (Jjajiee Mo TEeKCTY PeLEeH3eHT), MpoBeeHa peleH3us paboyeil nmporpam-
Mbl qucuuIuiiHbl « HeTpaanunonHble U BO300HOBIsieMble HCTOYHMKH 3Heprum» OI1OI1
BO no nanpasnenuto 13.03.01 «Tennoinepzemuka u meniomexHuKka», HanpaBICHHOCTh
«JHeproodecnevyenune npeanpusTuiny pazpadoranHoit B ®I'bOY BO «Poccuiickuii rocy-
JnapcTBeHHbIN arpapHbiii yHuBepcuter — MCXA umenu K.A. TumwupsizeBay», Ha kadeape
TETUIOTEXHHUKH, THIIPABINKU U dHEProoOecneueHus mpeanpustaii (pa3padorynk — OCMOHOB
Opo3mamatr MamacanueBud, A.T.H., ipodeccop kadenpsr TT" u S0II).

PaccmoTtpeB mpencraBieHHbIE HA PELICH3UIO MaTepUaibl, PELEH3EHT MPUIIEN K Cie-
JYIOLIIUM BBIBOJIAM:

1. IlpenpsaBnennas paboyas mporpamma Aucuuiinael « HeTpaguunonHbie U B0300-
HOBJIsieMble HCTOYHUKHU dHeprum» (nanee no tekcry Ilporpamma) coomeemcmeyem Tpe-
o6oBanussMm @I'OC BO mo HanpaBnenuto 13.03. 01 «Tennonepzemuka u menjiomexuu-
kay». Ilporpamma codepowcum Bce OCHOBHBIE Pa3fieiibl, coomseemcmeyem TPeOOBaHHUIM K
HOPMAaTUBHO-METOJANYECKUM JOKYMEHTAM.

2. Ilpencrasnennas B [Iporpamme akmyanvnocms ydeOHON NUCUUILIMHBI B paMKax
peamzaru OIIOIT BO ue noodnesicum comuenuro —TMCIUTUIMHA OTHOCUTCS K 4acTu (op-
MHUPYEMYIO YYaCTHHKaMHU 00pa30oBaTeNbHBIX OTHOMEHHH ydebHoro mukna —b1.B.01.

3. [Ipencrasnennsie B IIporpamMme yenu TUCUUTUIMHBL coomeemcmsyiom TpeOoBa-
HusiM @I'OC BO nanpasnenus 13.03. 01 «Tennoinepzemura u meniomexHuka»

4. B cootBerctBuu ¢ IIporpammoii 3a nucuuninuHoil «HerpaaguunoHnesie U B0300-
HOBJIsieMble HCTOYHMKH YHEPTUM» 3aKPEIieHbl KOMIETECHIIUN (MHIUKATOPbI TOCTHXKEHUS
komrereHun): YK-1 (YK-1.2), IIKoc-1 (IIKoc-1.1). [lucuunnnHa «HeTpaauinuoHHbie
B0300HOBJ/IsIeMble HCTOYHMKHU HEPruuw» U npeacrasneHHas [Iporpamma cnocodua peanu-
306amb MX B OOBSBICHHBIX TpeOOBaHUIX. Pe3yivmamol 00yuenusn, NpeACTaBICHHBIE B
[Iporpamme B KaTeropusix 3HaTh, YMETh, BIAJCTh coomeemcmeyom crnenuduke u coaep-
KAHUIO TUCHUIUIMHBI U 0eMOHCIMPUPYIOM 803MOICHOCHIb TIONYYSHUS 3asBICHHBIX PE3yilb-
TaTOB.

5. O6mas tpynoéMkocTs auciuiuinHbl «HeTpaauuuoHHbIe W BO300HOBJIsieMble
HCTOYHHMKH HEPTrUM» COCTABISAET 2 3a4€THBIX eAnHuIl (72 yaca).

6. Wudopmanusi 0 B3aMMOCBSI3W M3y4aeMbIX TUCHUILIMH W BOMPOCAM HCKITIOYCHUS
nyOnupoBaHus B COJAEPKAHUU AMCLMIUIMH coomeemcmeyem JIeUCTBUTENbHOCTU. Jluciu-
winHa «HeTrpagunuoHHbie M BO300HOB/IAeMble HCTOYHMKHN JHEPIrUW» B3aUMOCBSI3aHA C
apyrumu aucimmimHaamMu OITOIT BO u Yyebnoro mmana mo Hampasienuio 13.03. 01
«Tennosnepzemuxa u menaomexHuKa» 1 BO3MOXHOCTb 1yOJMPOBAHMS B COAEPKAHUU OT-
CyTCTBYET.

7. TlpencraBnennas I[Iporpamma mpeamnoyiaraeT HCIOJIb30BaHUE COBPEMEHHBIX 00-
Pa30BaTENBHBIX TEXHOJIOTHI, UCIIOIB3YyeMbIC MPU PEATU3AINH PA3IMYHBIX BUJOB yU4eOHOU
pabotel. DopMbI 00pa30BATENBHBIX TEXHOIOTUN_coomeemcmayom Cuenn(uKe TUCIUILTI-
HBI.

8. IIporpamma aucuuminusl «HeTpagunuoHHbIe U BO300HOBJIsIEeMble HCTOYHUKHU
IHEPrum» MPE/IoIaracT 3aHATUSI B UHTEPAKTUBHOU (opme.
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9. Bugsl, comepxanue wu TPYAOEMKOCTE  CaMOCTOATEIBHOM paboThI CTYZEHTOB,
lipencraBiennbie B Ilporpamme, coomsememesyrom tpeGosanmsam k NIOATOTOBKE BBIITYCKHHU-
KOB, coaepxammmces Bo ®I'OC BO wuanpapnenus 13.03. 01 «T. enjioIHepzemuKka u men-
Jl0mexHuKay.

10. IpencraBnennsie u onvcanHsie B lIporpamme dhopmer mexyweri onenky 3uanuii
(BBIIIOJTHEHME M 3amuTa 1a00paTOPHEIX paGoT, OMPOC, KaK B (opme obcyxaeHus otens-
HEIX BONPOCOB, Tak M BBICTYIUICHHS, Y4aCTHE B TECTHPOBAHHH, BBIIOJIHEHHE pacdeTHo-
rpapudeckoii paboTs u AyTUTOPHBIX 3aJlaHUAX - paboTa ¢ TeXHUYECKOL JIMTEPaATYpOii),
coomeemcmeyiom CICNUPUKe MUCIUILTMHBL 1 TPeGOBAHUAM K BBIITYCKHHKAM.

®opMa NIPOMEKYTOYHOTO KOHTPOJI 3HAHWH CTYACHTOB, MHpelyCMOTpEHHAs Ipo-
TPaMMOH, OCYLIECTBIIsSIETCS B (hOpME 3aueTa ¢ OLICHKOM, UTO coomeemcmeyem cratycy juc-
HUIVIMHBI, KaK AMCLUMILIMHBI 00A3aTeNIbHON 4YacTh y4ebHoro muxia — 51.0 ®rOC BO
Hanpaeienus 13.03. 01 «Tennosnepzemura u mennomexnuxay.

11. ®opmsl ouenku 3HaHwii, HUp€AcTaBieHHble B IIporpamme, coomeemcmesyiom
cnenu¢uke MMCHUILTMHBL B TPeGOBAHMAM K BBIITY CKHHKaM.

12. VuebHo-MeTonuueckoe obecneuenue AUCHUILIMHBI NIPEACTABIEHO: OCHOBHOM
JUTCPATYypol — 2 McTo4HMKA (6a30BbIi Y4Y€OHHUK), JOIOIHUTETBHOM Jureparypoit — 10
HaMMEHOBaHU, MICTOYHHKOB CO CCBUIKOH Ha SJICKTPOHHBIE pecypchl, MnTepHeT-pecypesr —
8 MCTOYHUKA U coomeemcmeyem TpeboBanusm ®I'OC BO HanpaBieHus 13.03. 01 «Ten-
JI03HepzemuKa u menjiomexxHuxkay.

13. MarepuansHo-Texandeckoe ofeceyenye AUCUUIIAHBL COOTBETCTBYET CIICI[H-
duxe auCHUILTHHEL «HeTpaagnunonnbie m B0306GHOBIsIEMbIe HCTOYHMKH 3HEPruM» U
00eCrevnBaeT UCIoIb30Ba e COBPEMEHHBIX 00pa30BaTe/BHbIX, B TOM YHC/IE UHTEPAKTHB-
HBIX METOJIOB 00yYeHusl.

14. Meronuyeckue pexomennanuu CTYCHTaM ¥ METOJMYECKHE PEKOMEHAAIMH TIpe-
TONABATE/IAM 110 OpraHu3aluu O0y4YeHHs 10 JUCLIMILIMHE JAi0T IIPE/ICTaBJIEHUE O CIICIH-
ke obydeHus mo muCIMILIMHE «HeTpagunHoHHbIE H B0300HOBJIsSIEMbIe HCTOYHHKH
SHEPrum».

OBIIUE BBIBObI
Ha ocnoBanuu nposexennoi PELCH3UM MOXKHO CHE/IaTh 3aK/II0YEHHUE, YTO Xapakrep,

CIPYKTYpa U colep:kaHue pabodell IporpaMMBl TUCIHIIIMHE] «HeTpaauuuonusie u Bo3-

O0HOB./IsieMble HCTOYHHKH sHeprun» OIIOII BO no nanpasnennio 13.03. 01 «T. eno-

JHEp2emMUKa u mennomexnHuKay, HaupaBICHHOCT «JHeproobecneyenne NpeanpusTHI»

(KBaNMUKAIUS BBITYCKHUKA — OakanaBp), paspaGoranHas OCMOHOBEIM O.M., n.1.H., npo-

eccopom kadenpsr TI" u DOII COOTBETCTBYET TpeboBanusam OI'OC BO, COBPEMEHHBIM

TPeOOBaHUAM SKOHOMHUKH, PhIHKA TPYZAa 1 TIO3BOJIMT NPHU €€ pealn3aliu yCIEenHo 00ecie-

YATh (POPMUPOBAHHE 3asBIECHHBIX KOMIIETCHIMH (MHIUKATOPOB JOCTHIKEHHS KOMIIETEH-

uit).

Penensent: Crymkuna Haranus AJiekceeBHa, 3aB. Kaheapoit OJIEKTPOCHAOKEHHE U DIIEK-
TpOTCXHHKa MMEeHH akafemuka M.A.Bynsko ®I'BOY BO «Poccuiickmii rocy-
AapCTBEHHBIH arpapHbIil yHUBEPCHUTET — MEXA umenn KA. TumupsizeBa,
KaHIUIaT TEXHUYECKUX HAyK zj /

] 2 /1
«lY» |0 20(j2/r'.

(moanuce)
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