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AHHOTANUS
padoueii mporpamMmbl yueOHoM nucuuiuinibl b1.B.01.05 «Herpaguunonusbie u
B0300HOBJIsIeMble MCTOYHUKH YHEPTUN» [IJI MOATOTOBKH 0aKaJIaBpPoOB MO
HanpasjeHnio 13.03.01 «TemioaHepreTuka v TeNJI0TEXHUKA»), HANIPABJIEH-
HOCTh «JHeproodecneyeHue NpeANPUATHI, TeIUIOBbIE U TEXHUYECKHE CHCTeMbD)

Heanb ocBoeHHsI TMCUMIVIMHBI: (OPMHUPOBAHUE Y OOYJAOMINXCS KOMITETEH-
WA, TO3BOJSIONINX JAEMOHCTPUPOBATh CUCTEMHBIM MOJAXOMA AJISl PEIIEHUs MOCTaB-
JICHHBIX 3a7[a4 ¥ 3HAHUS PEKUMOB, METOJIOB U CPEJICTB MOBBIMIEHUS 3(P(HEKTUBHOCTH
paboOThl PHEPTETUYECKOTO M TETUIO-TEXHOJIOTUYECKOTO 000PYyI0BaHMs HA OCHOBE He-
TPaJMIIMOHHBIX BO30OHOBIISIEMBIX MCTOYHUKOB SHEPTHH C IPUMEHEHUEM COBPEMEH-
HBIX IUGPOBBIX TEXHOJIOTHH U HHCTPYMEHTOB, OUITUATHHBIX HHTEPHET-CAUTOB IS
BBITIOJTHEHHUS MPOU3BOACTBEHHO-TEXHOJIOTUYECKOTO BU/Ia JEATEIbHOCTH.

MecTo AUCUMILIMHBI B y4eOHOM ILIaHe: JUCLUIUIMHA BKIIOYEHA B 4acTh
dbopMHpyeMyI0 YYaCTHHUKAMU OOpa30BaTEIbHBIX OTHOIICHUW Y4eOHOro IUIaHa IO
HarnpasyieHuto nmoaroroBku 13.03.01 «TemnosHepreTuka v TEIUIOTEXHUKA», TIpodec-
cuoHabHBIA MOayb b1.B.01 gucuunimHa ocBauBaeTcs B 5 ceMecTpe.

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

Kpartkoe cogep:xanue IuCHUNINHBI:

TpanuuuoHHBIE W HETPATUIIUOHHBIE, BO3OOHOBIISIEMbIE U HEBO30OHOBIISIEMbIE
UCTOYHUKU dHEprur. OCHOBHbBIC MOHITHUS U ONPEIeNICHUsI. 3anachkl U PECYpChbl HCTOU-
HUKOB 3Hepruu. CTpyKTypa MHUPOBOTO 3Hepromorpedsienus. J[mHamuka pocTa To-
TpEeOJIICHNUS SHEPTOPECYPCOB M PA3BUTHS DHEPTETHUYECKOTO XO3SMCTBA, YKOJOTHYE-
CKHE MPOOJIEMBbI YHEPTEeTUKHA. AKTYaJbHOCTh HCIOJB30BaHUS BO300OHOBIISIEMBIX HC-
TOYHUKOB 3HEpruu. OuU3MUecKUe OCHOBBI IMPOILIECCOB MPeoOpa30BaHUs COJHEYHOM
sHepruu. COJHEYHOE U3IIyYEHNE KaK UCTOYHUK TEMI0BOU sHEpruM. COTHEYHBIE KOJI-
JIEKTOPbI, NPUHLMUIIBI WX JEWCTBUS; AKKYMYJATOPHI TEoThl. [IpuHIMNUanbHbIE
CXEMbl M pacyeT CUCTEM COJIHEYHOTO ropsiuero BojocHabOxenus. [IpeoOpazoBanue
HHEPrUU COJIHEYHOTO M3JIy4YeHUs B AekTposHepruto. dorosnekrpuyeckue npeodpa-
30BaTeld U COJIHEUHbIE Oarapeu, MPUHIUIBLI UX aehcTBUs; CTPYKTYpHBIE CXEMbl U
pacdetr (POTOAIEKTpUUECKNX cucTeM. broMacca kak MCTOYHHMK dHEpruu. TepMoxu-
MUYECKHE U OMOXUMHUYECKHUE CTIOCOOBI MepepaboTKu OMOMAacCChI AJisl MOJIydYeHUs Ono-
ToTUTMBA. TEeXHONOTHS aHA’POOHOTO COpakMBaHU OMOMACCHI C MOTyYeHUEM Ouora-
3a. OCHOBBI TEIJIOBOTO pacueTa OMOTa30BOM yCTAaHOBKU. DHEPTrHUsi BETpa U BETPO-
DHEPreTUYECKNUE YCTaHOBKH. Vcnonb30BaHne reoTepMaIbHOM YHEPTUU JTsl BEIPAOOT-
KM 3JIEKTPOIHEPTUHU U B CHCTEMaX TEIJIOCHAOKEHUs. DHEeprusi okeana. Mamasi THapo-
sHepreTrka. Bomopoa kak BO30OHOBISEMBIM MCTOUYHUK SHEPTUU. TOIIMBHBIEC 3Je-
MEHTBI. Y TWJIM3alysl BTOPUYHBIX HSHEPIETUUYECKUX PECYPCOB ISl MOJIYYEHUS DIICK-
TPUYECKOHN U TEINIOBON SHEPTUMU.

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

ITpoMeKyTOUYHBIN KOHTPOJIb: 3a4€T C OLleHKOU, PI'P.



1. Leab ocBOCHUS IMCHUIITIMHBI

Lenpro ocBoeHus: AUCHUIUIMHBL «HeTpaauuuoHHble U BO30OHOBISIEMBIE HC-
TOYHHUKHU SHEPTUN» SBISETCS POpMUpOBAHUE Y 00YUAIOLIUXCSl KOMIETEHIINH, T03BO-
JSOMMUX TEMOHCTPUPOBATH CUCTEMHBIN MOAXOJ JUIsl PEIICHUS ITOCTABJICHHBIX 3a/1a4
U 3HAHUS PEKUMOB, METO/IOB M CPEACTB MOBBIIIEHUS 3 (HEKTUBHOCTH pabOThl SHEP-
reTUYECKOr0 M TEIUIO-TEXHOJOTUYECKOr0 000pYy/IOBaHUS Ha OCHOBE HETPATUIMOH-
HBIX BO30OHOBIISIEMBIX UCTOUHUKOB HEPTUHU, C IPUMEHEHHUEM COBPEMEHHBIX HU(pO-
BBIX TEXHOJIOTHUH M MHCTPYMEHTOB, O(UITMATIHLHBIX HHTEPHET-CAUTOB, JJIs1 BHITIOJIHE-
HUS TPOU3BOACTBEHHO-TEXHOJIOIMYECKOr0 BUA I€SITEIbHOCTH.

2. MecTO AUCHUIIMHBI B y4e0HOM mpouecce

Hucuunnuna «HeTrpaauunoHHble U BO30OHOBIISIEMbIE UCTOYHHKU SHEPTUN
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 NpernpusTuil, TEMIOBbIE U TEXHUYECKUE CUCTEMbIY.

[IpeamiecTByOmMUMHA KypcaMH, Ha KOTOPBIX HEMOCPEICTBEHHO OazupyeTcs
mucuurinHa «HetpaauimonHsie 1 BO30OHOBIISIEMbIE HCTOYHUKU SHEPTUN» SBIISIOTCS
mucuuiinHbel «Matematuka» (1 m 2 kype, 1, 2 u 3 cemectpsl), «Pusuka» (1 u 2
Kypc, 2, 3 u 4 cemectpnl), «Xumus» (1 kypce, 2 cemectp), «HaueprarenpHas reomer-
pust u urxxeHepHas rpaduka» (1 u 2 kype, 1, 2 u 3 cemectpsl), «['uaporazonnHamu-
Ka» (2 Kypc, 4 cemecTp), « DIEKTPOTEXHUKA U AIEKTPOHUKA» (2 Kypc, 3 ceMecTp).

Hucuunnuna «HerpaauunvoHHble U BO30OHOBIIIEMbIE UCTOYHHKU SHEPTUN
SIBJISIETCSI OCHOBOM i u3ydyeHust auciuiuinH: «lIpumenenue temnotsl B AIIK»,
«VIcTOYHHKH M CHCTEMBI TEIUIOCHAOKEHUS MpeArpusaTHi», «HeprocOepexeHue B
TEIUIOPHEPTETUKE U TEIUVIOTEXHOJOTUMW)», MPU MOATOTOBKE CTYJEHTAMH BBIITYCKHBIX
KBAIM(PUKALMOHHBIX padoT, /Il aKTUBHOI'O Y4acTHUsl B HAYYHBIX HCCIEIOBAHUAX U
paKTUYECKON padoTe Mo mpouio MOATOTOBKU «DHEProoOecrieueHre Mmpeanpusi-
THW, TETUIOBBIE U TEXHUYECKUE CUCTEMBD».

Pabouas mporpamma nucuuriiuiel «HeTpaauuronHbsie 1 BO30OHOBISIEMBIE HC-
TOYHUKH DHEPTUM» NI UHBAJIMIOB U JIUI] C OTPAHUYECHHBIMU BO3MOXKHOCTSIMU 370-
POBbsI pa3pabaThIBACTCA UHIMBUIYAJIBHO C YU€TOM OCOOCHHOCTEHN MCUXO0(pU3UIECKO-
r0 Pa3BUTHS, WHANBUAYATbHBIX BO3MOXHOCTEH U COCTOSIHHS 310pPOBbS Takux 00y-
YaIOLUXCSl.

3. IlepeyeHb MUIAHMPYEMBbIX Pe3yJIbTATOB 00y4eHHs 10 IMCUHMILINHE,
COOTHECEHHBIX C IVIAHMPYEMBbIMHU pe3y/JIbTATAMH 0CBOCHHS 00pa3oBaTe1bHOM
NMPOrpaMMblI

OOpazoBaTenbHbIE Pe3yabTaThl OCBOCHUS TUCHUIUIMHBI 00Yy4alOmUMCs Mpe-
cTaBJIeHBI B Ta0uIeE 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 |MEHHBIX IU(POBBIX TEXHOJIOTUN M |XKe, Halagke, SKCIUlyaTa- | MOHTaXe, HallaJKe, JKC-|HUW, MOHTaXe, 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. Tumupszea 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-TE€XHOJIOTMUECKOT0  00opy10Ba-
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-
HOBJIIEMBIX ~ 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 Pacnpenenenue TPYIA0€MKOCTH JUCUMILVIMHBI MO BUAaM padoTr B 5

cemecTpe

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

Tabmura 2
Pacnpenesienne Tpy10éMKOCTH JMCUMILNIMHBI 10 BUAaM padoT B 5 ceMmecTpe
Tpynoémkoctb
Bun yueOHo# padoThl qac,/* 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)
aabopamopHuvle pabomwi (JIP) 34/4 34/4
KOHMAaKmuas paboma Ha npomesxicymourom koumpoine (KPA) 0,35 0,35
2. CamocrositeabHas 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 MAmMepuald u mamepuaia yieo-
HUKO8 U Y4eOHbIX N0CoOUll, N0020MOBKA K 1a00PAMOPHLIM 3AHAMUIM)
Iloocomoska k 3a4émy ¢ oyeHKol (KOHMPO.iv) 9 9

By npome:kyTo4HOro KOHTpPOJIS:

3aveT ¢ OLEHKOH

4.2 Conep:xxaHue QUCHUNINHBI

Ta0Omuma 3
TemaTnyeckunii UIaH y4eOHOM TMCIUTIIMHBI
AyauTopHasl padora BHeayn.
HanmeHoBaHue pa3/iesioB U TeM Beero T y P P P [IKP paﬁoza
JHMCITUILINH (CP)
Paznen 1. Hcmoan3oBaHHE COJTHEYHOH 32/2 4 18/2 10
JHEPrUuM
Tema 1. AKTyaJbHOCTh HCIOJIB30BaHUs 4 2 2
BO300HOBJISIEMBIX HCTOYHHUKOB SHEPTUH
Tema 2. ConHeyHoe wu3IyueHHEe Kak | 16/2 2 10/2 4
WMCTOYHHK TETJIOBOU SHEPTUH
Tema. 3. [IIpeoOpazoBanue dSHEpPruu 12 4
COJIHEYHOTO U3JIYYECHHS B JIEKTPOIHEPTUIO
Pazgen 2. MHcnoab3oBaHue DJHEPruu 18/2 4 10/2 4
O0nomacchl M BeTpa
Tema 4. buomacca xaxk B0O300HOBIIEMBINA | 12/2 2 8/2 2
HUCTOYHHUK 3H€pI‘I/II/I
Tema 5. OHeprus BETpa u 6 2 2
BETPOIHEPreTUUECKUE YCTAHOBKU
Paszgen 3. T'eorepmasnibHasi 3Heprus. 12 4 4
Boaopoanas 3HepreTruka
Tema 6. MHcrouHuku reoTepMaIbHOU 6 2 2




AyauTopHasl padora BHeayn.
HaumeHoBaHue pa3/ie/ioB U TeM Beero i y P JIP P IKP paﬁoza
AUCHUTLIUH (CP)
SHEPrUu u reoTepMabHbIC
SHEPreTUYeCKHe YCTAHOBKH
Tema 7. Bomopoa kak BO30OHOBISIEMBIi 6 2 2 2
MCTOYHUK SHEPruu. TOIIMBHBIE 3JIEMEHTHI
Pazgen 4. I'maposnepreruka. | 9,65 4 2 3,65
BropuuHble 3HepreTuyecKkne pecypchl.
Iudposas dHepreruka
Tema 8. I'maposneprerrka. DHeprus okea- | 5,65 2 2 1,65
HA.
Tema 9. BropuuHble 53HEPropecypchl. 4 2 2
[udposas sHepreruka.
KOHmakmuas paboma Ha npomexcymod- | 0,35 0,35
Hom koumpone (KPA)
Bcero 3a 5 cemecTp 72/4 16 34/4 0,35 21,65
HToro mo pucuunianue 72/4 16 34/4 0,35 21,65

Paspnen 1. Ucnosib30BaHue COJTHEYHOM JHEPIUHU

Tema Ne 1. AkTyanbHOCTh HCIIOJB30BaHUSI BO30OHOBJISIEMBIX HCTOYHHKOB
SHEPIUU

TpanuuroHHBIE U HETPAIULIUOHHBIE HCTOYHUKN dHEPruu. OCHOBHBIEC NTOHATHUS
U OIpeJeNeHHs. 3anacbl U PeCypcbl UCTOYHMKOB 3Hepruu. CTpyKTypa MHpPOBOIO
sHepronoTpedienns. JnHamuka pocta MOTpeOJIEHUsT 3HEPrOpeCypcoB U pPa3BUTHUS
HHEPreTUUECKOT0 XO3SICTBA, IKOJOTHYECKUE TPOOIIEMbI SHEPreTUKU. MecTo HeTpa-
JUIIMOHHBIX MCTOYHUKOB B YAOBJIETBOPEHUU SHEPIreTUUYECKUX MOTPEOHOCTEH yerno-
BeKa. D(P(HEKTUBHOCTh UCIIOJIb30BAHUS SHEPTETUUECKUX PECYPCOB, IyTH €€ MOBbILIE-
HUSL.

Tema Ne 2. ConHeyHOE U3JIy4eHUE KaK HCTOYHHUK TEIJI0BOW SHEPTUH

Oueprus ConHila, CONMHEYHAsl paguanus, COCTABIISIIOUIME COJHEYHOrO U3IyYe-
Hus. ConHeuHas nocrosiHHas. [Ipsamoe u paccesstHHoe uznydenue. Ousnyeckne OCHO-
BbI MIPOIIECCOB IPe0Opa3oBaHus COMHEUHOM 3Hepruu. [lonstue o reomerpun 3emiu u
Connua. BrnusHue 3emHON atMocdepbl Ha MPOXOKIECHUE CONHEYHOTO H3IIyYEHUS.
OreHka MoTeHIMAaNa COMHEYHOM sHeprun. [Ipubopsl it M3MEpEeHUs] COMHEYHOU pa-
muanuu. [IpyHIMNuansHble CXEMBl MPOU3BOACTBA TEIUIOBOM DHEPIUU 3a CUYET COJl-
HEYHOW SHEpPIruM. THUIIbI COJHEYHBIX KOJUIEKTOPOB, IPUHIUIBI UX JEHCTBUS U METO-
Ibl pacyeToB. TENIOHOCUTENN TeIMOHArPEBATEIbHBIX CUCTEM. AKKYMYJIATOPHI TEIl-
joBoi 3Hepruu. CoJIHEYHbIE OTONUTEIbHBIE cUcTeMBl. CTarHanus B relvoOHarpeBa-
TeNbHBIX cucTeMax. OCHOBBI pacueTa CUCTEMBI COJIHEYHOI'O ropsyero BojocHalxke-
HUs. DKOHOMHUKA U DKOJIOTHS.

Tema. 3. IIpeoOpa3oBaHre PHEPIHM COJHEYHOI'O M3IYyUYEHUS B DJIEKTPOIHEP-
THIO

ConHeYHble CUCTEMBI IS MTOJIYYEHUS IEKTposHeprun. KoHeHTpaTopsl coJ-
HeuHON sHeprun. doTosnexTpuueckue mNpeoOpa3oBaTENU, COJTHEUHBIE SJIEMEHTHI.
dusznueckre OCHOBBI MPEOOPA30BAHUS COJHEYHOTO M3IYYCHUS B DIEKTPHUUECKYIO
SHEPrur0. XapakTepHbIE pa3Mepbl COMHEUHBIX 3JeMeHTOB. Koadduument noneznoro
JEUCTBUSL COJIHEYHOT'O DJIEMEHTA U IEPCIEKTUBBI €ro yBenudeHus. Mcnonp3oBanue
MOHO- Y TOJMKPUCTAJUIMYECKOTO KPEMHUS U IPYTUX MaTepUaIOB. Y CTPOMCTBO COJI-
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HEYHOTO MOJYJIA JUIsl DJIEKTPOCHAOXKEHMs JIOKaNbHBIX mnoTpeduteneii. CoHeuHble
Oarapeu. CTpyKkTypHas cxeMa U pacuer (POTOIEKTPUUYECKON CTaHIUH.

Paznen 2. Ucnosib30BaHue SJHEPrud 0MOoMacchbl M BeTpa

Tema Ne 4. briomacca kak BO30OHOBIISIEMbII HICTOUHUK SHEPTUU

Ucrounnku Ouomaccel. Knaccuduxanus ouortommsa. [IponsBoactso 6uomac-
CBI JIJISl SHEPreTUYeCcKuX 1enen. TepMoxumuyeckue 1 OMOXMMUYECKHE CIIOCOObI Tie-
pepaboTku OMomacchl AJiA ModydeHus OuoTorumBa. HemocpencTBEHHOE CKUTAHHE
OouoToruBa A nosydeHus tera. [luponus (cyxas meperonka) Ouomaccel. Ilomy-
YEHHWE U KCIOJIb30BAaHME 3TAHOJIA B KAYECTBE TOIUIMBA. [IpMHUIMNHMAIBHBIE CXEMBbI
IIPOU3BOJICTBA TEINIOBOM YHEPTUU U3 CENbCKOXO3SIIICTBEHHBIX U TOPOJICKUX OTXO/0B.

Texnonorus momydeHus: 6worasa. [lomydenue Oworasza myteM aHa’pOOHOTO
cOpaxuBaHus. TeXHOIOTHYECKHE acHeKThl MeTaHoreHe3a. OCHOBBI TEIIOBOTO pac-
yeTa OMOra3oBOM YCTaHOBKHM. TEXHOJIOTMYECKHWE CXEMbl OMOTa30BbIX YCTAHOBOK.
Yrunuzauus Ouorasa u IpOJyKTOB aHa’dpoOHOU mepepaboTku O6uomacchl. OCHOBBI
TEIJIOBOTO pacyeTa OMora3oBoro peakropa. Pacuer u mpoexktupoBaHue OMO3HEpre-
TUYECKON YCTAHOBKH.

Tema Ne 5. DHeprus BeTpa U BETPOIHEPTETUUECKHUE YCTAHOBKHU

XapaKTEpUCTUKHU BETPA, 3al1aChl SHEPTUU BETPA U BO3MOKHOCTH €€ UCIIOJIb30-
BaHus. BerpoBoii kagactp Poccuun. Knaccudukaiuys BeTpoIHEPreTUUECKUX YCTaHO-
BOK. OCHOBBI TEOPUHU BETPOIHEPreTUUeckux yctaHoBoK (BDY). ITpousBocTBo 3iiek-
TPOSHEPTUHU U MEXaHUUYECKOH paboThl ¢ momoiisio BOY. [lepcniekTiBBI HCTIOIB30Ba-
Hust BOY. OcHoBbl pacueta BOY 1no npou3BOJCTBY 3JIEKTPOIHEPTUU U MEXaHUYE-
CKOM pabOoTHI.

Pasnen 3 I'eorepmanbHas 3Heprusi. Bogopoanasi JHepreruka

Tema Ne 6. MIcTOUHUKM reoTepMaIbHON SHEPIUU U T€OTEPMaIbHbIE SHEPIeTH-
YECKHE YCTAHOBKH

Crtpoenue 3eMiM U TEIJIOBOM pexuM 3eMHOM Kopbl. Kiaccudukanus reorep-
MaJbHBIX paioHOB. MCTOUHMKM reoTepMalibHOrO Teria. Meroabl M CcrocoObl uc-
M0JIb30BAHUSI T€OTEPMAJIbHON SHEPIUM JJIs BBIPAOOTKHU SJIEKTPOIHEPTHHU U B CUCTE-
Max TersiocHaOxeHus. Vcrnonb3oBaHue reorepMalbHbIX BoA. [IpuHUMMUAanbHBIE
CXEMBI U paCyeT re0TEPMaJIbHBIX YSHEPIE€TUUECKUX YCTAHOBOK.

Tema Ne 7. Bonopon kak BO30OHOBIISIEMbIM MUCTOYHUK SHEPruu. TOTIMBHBIE
DIIEMEHTBI

XapakTepUCTUKH BOJIOPOAA KaK MCTOUYHMKA 3HEpruu. CrnocoObl MOIydeHUus U
0COOCHHOCTH HCIIOJIb30BaHUS BOJOPOAA KaK MCTOYHUKA 3HEPruu. TOIUIMBHBIC 3Je-
MEHTBI, PUHITUATT PabOThI U ycTpoicTBO. Bomopomusie nurarenn. CoBpeMEHHBIC
CIOCOOBI UCTIOIB30BAaHUS TOIUTMBHBIX 3JIEMEHTOB.

Pasznen 4 I'mapo3nepreruxka. Bropuunsie 3Hepreruyeckue pecypenl. Hudg-
poBasi JHepreTuKa

Tema Ne 8. ['uaposnepreTuka. DHEPrusi OkeaHa

[Ipunuun pa®oThl, KOHCTPYKIUS W KJIacCU(UKAIUS THAPOIIEKTPOCTAHIUN
(I'2C). BnusiHue TUIpO3HEPreTHUECKUX YCTAHOBOK HA OKPY’KAIOIIYI0 cpeny. Masbie
I'DC, munu-I'0C, mukpo-I'DC. Cnenuduieckne 0cCOOEHHOCTH MaJIOW THIPOIHEpre-
tukd. [Tpurmotunnsie I'IC. depuBauunonnsie I'9C. I'maponorenuuan Poccuu. Ipo-
0JIeMbl M TIEPCIEKTUBBI CO3/aHus Majabix U MUKpo ['DC. DHeprus okeaHa. DHEprus
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BOJIH. BOHOBOE NIBM)KEHME, MOIIHOCTH BOJHBI. Y CTpPOMCTBA ISl MpeoOpa30BaHUs
DHEPIUM BOJIH. DHEPIusl NpWIMBOB. [[pUunMHbl BOZHUKHOBEHUS NPUIMBOB. [lepcriek-
TUBBl HCMOJB30BAHMS TMPUIMBHBIX JJieKTpocTaHiui. I[IpeoOpa3oBanHue TemaoBOM
DHEPIUM OKEaHa.
Tema Ne 9. Bropuunsie snepropecypcsl. Lludposas sHepretuka
DKOHOMUS TOIUIMBHO-IHEPTETUUECKUX peCypcoB. [IoHsATHE BTOPUYHBIX dHEpP-
ropecypcoB. OCOOEHHOCTH U CTPYKTypa BTOPHUHBIX 3Hepropecypcos. Mcmnomabs3oBa-
HHUE BTOPUYHBIX YHEPrOPECYPCOB ISl MOTYUYECHUS IEKTPUUECKOW U TEMJIOBOU HEP-

T'NH.

YcnoBus s pa3paOoTku IUGPOBBIX TEXHOJOTHM B 3Hepretuke. BupTyaib-
HBIE MOJIEJIA TEIJIOBOM JJIEKTPOCTAHIMM, COJIHEYHOM M BETPOBOM JJIEKTPOCTAHIIUM,
OunosHepreTnueckoil ycraHoBku. OcHOBa LU(GPOBOM TpaHCHOpMAIMKM TETIOBOU
DHEPreTUKH.
4.3 Jleknun/nadopaTopHble 3aHATHS

BUJIC IPC3CHTALIUN

Ta0mura 4
Copaepxanue JJeKIUiT/1a00PATOPHOTO MPAKTUKYMA U KOHTPOJIbHbIE
MepONPUATHS
Ne u Ha3BaHue @opwmpyemas Bun Koa-
KOMIeTeH U BO
Ne Ne pazpnena, JICKIMHU/JIA00PATOPHBIX KOHTPOJIb-
n/n TeMbI padoT/ NpakTHYeCKHUX (MHHKATOP Horo me- | 0P
o AOCTHKEHUSI
3aHATHI ponpusTHSA
KOMIIETEHIINH)

1. Pasznean 1 «cnosb30BaHue COTHEYHOM IHEPTUM» 22
Tema 1 Jlexknus Ne 1 VK-1 Webinar, 2
AxmyanbHocms | AKTyallbHOCTh HMCTIOJB30BAHUS (VK-1.2) Zoom,
UCNoIb306aHUsi | BO30OOHOBIISIEMBIX HCTOYHHKOB [TKoc-1 Moodle
80300H08I51e- SHEPTHH (ITKoc-1.1)

MbIX  UCMOYHU-
KO8 9Hepeull
Tema 2 Jlekuus Ne 2 VK-1 Webinar, 2
Conneynoe u3- | ComHEYHOE M3IIYYCHHE KaK HUC- (VK-1.2) Zoom,
JIyuenue KaK | TOYHUK SHEPTUH ITIKoc-1 Moodle.
UCTMOYHUK Men- (ITKoc-1.1)
no6oti snepeuu | Jlagoparopuasi padora Ne 1 YK-1 3amura 2
YerpoiictBo U pabora mpubdo- (VK-1.2) nabopaTop-
POB U1l U3MEPEHHS COITHEYHOMN [TKoc-1 HOU paboTHI
paguaIum. [IpencraBnenne (ITKoc-1.1) Power Point
pE3yNbTAaTOB B BHUJIE MPE3eHTA-
17071
JlabGopaTopHas padora Ne 2 YK-1 3amura 2
[IpeobpazoBanue SHEPTrUHn (VYK-1.2) nmabopaTop-
COJIHEYHOI'O WU3JIy4eHUs B TEIl- ITIKoc-1 HOU pabOTHI
noByro Hepruto. [Ipencraie- (ITKoc-1.1) Power Point
HUE Pe3yabTaTOB B BUIE TIpe-
3eHTalluu
JlabopaTopHas padora Ne 3 YK-1 3amura 2
ConHeunble KOJUICKTOPHI, (VYK-1.2) nabopaTop-
INPUHLUIBL ~ UX  JECHUCTBHUS. ITIKoc-1 HOMU pabOTHI
[IpencraBnenue pe3ynbTaToB B (ITKoc-1.1) Power Point
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Ne u HazBaHue @opwmpyemas Bun Koa-
KOMIeTeH U BO
Ne Ne paznena, JIEKIUM/JIa00PaTOPHBIX KOHTPOJIb-
(MHAUKaATOP 4acoB
n/n TeMBbI padoT/ NpaKTHYeCKHUX HOI'0 Me-
3aHATHI JOCTHGKEIIS ponpusATHSA
KOMIIETEHIINH)
JlabopaTopnasi padora Ne 4 YK-1 3amura 2
AKKYMYJISITOPBI TETJTOBOM (VK-1.2) nmabopaTop-
sHepruu. Ilpexncrasnenue pe- ITIKoc-1 HOU pabOTHI
3yJIbTAaTOB B BUJIC TPE3CHTAIINH (ITKoc-1.1) Power Point
JlabopaTopHas padora Ne § YK-1 3amura 2
[IpunnunuaneHas cxemMa | (VK-1.2) nmabopaTop-
pacyeTr CHUCTEMBI COJIHEYHOTO ITIKoc-1 HOU pabOTHI
ropsTYero BOJIOCHA0KEHUS. (ITKoc-1.1) Power Point
[IpencraBnenne pe3ynbTaToB B
BU/JIE MPE3CHTALlUU
Tema 3 JlabopaTopnasi pabora Ne 6 YK-1 3amuTa 2
IIpeobpazosa- | I[lpuHIIUTIHATBLHBIE CXEMBI COJI- (VK-1.2) nabopaTop-
Hue 9Hepeuy | HEYHBIX 3JIEKTPOCTAHIIU . [TKoc-1 HOW paboTHI
conneynoeo u3- | llpencraBnenue pe3ynbTaToB B (ITKoc-1.1) Power Point
JIyueHus 6 | BUJIE IpE3eHTAlUN
97IeKmMpoIHep- JlaGoparopHnasi padora Ne 7 YK-1 3amura 2
2uro dusnueckue OCHOBBI Mpeodpa- (YK-1.2) naboparop-
30BaHUSl M3Jy4CHUS B DJIEK- [TKoc-1 HOM pabOTHI
TPOPHEPTUI0O B  COJHEYHBIX (ITKoc-1.1) Power Point
JJIEMEHTAX. [IpencraBnenue
pE3yNbTAaTOB B BHUJIE MPE3eHTA-
17071
JlabopaTopHas padora Ne 8 YK-1 3amura 2
Nzyuenune ycrporictBa u pabdo- (YK-1.2) nmabopaTop-
TBl  COJIHEYHOTO  MOAYJIS. ITIKoc-1 HOU pabOTHI
[IpencraBnenue pe3ynabTaToB B (ITKoc-1.1) Power Point
BUJIE TIPE3CHTALINU
JlabGoparopHnasi padora Ne 9 YK-1 3amura ja- 2
CtpykTypHasi cxema M pacuer (YK-1.2) OoparopHOit
ABTOHOMHOM  (hOTOIJIEKTpUYE- [TKoc-1 paboThl
ckoii cucremsl. IIpencrasie- (ITKoc-1.1) Power
HUE pe3yJabTaTOB B BUIE Ipe- Point, Te-
3eHTalUU CTHUPOBaHUE
No 1
2. Pasznen 2 «cnosb30BaHue JHEPrud OMOMAaCChl M BeTpay» 14
Tema 4 Jlexuus Ne 3 VK-1 Webinar, 2
buomacca «xax | Uctounnkn  Ouomaccel  Jis (VK-1.2) Zoom,
80300H08I5le- sHepreTuueckux 1eneit. Kmac- [TKoc-1 Moodle
Mol ucmouHux | cuukanys OMOTOIUIMBA (ITKoc-1.1)
SHepauu JlabopaTopnasi paGora Ne 10 YK-1 3amura 2
Tepmoxumudeckue u OHOXH- (VK-1.2) nmabopaTop-
MHYECKHE CHOCOOBI Tepepa- ITIKoc-1 HOU pabOTHI
00TKM OMOMAcChI JIJIsl TIOJTyde- (ITKoc-1.1) Power Point

Hus OwororumBa. [Ipemcras-
JICHUE pe3y/bTaTOB B BHJC
MIpEe3EHTAIHH.
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dopmupyemast

Koa-

Ne 1 Ha3BaHHe Bun
KOMIeTeH U BO
Ne Ne paznena, JIEKIUM/JIa00PaTOPHBIX KOHTPOJIb-
(MHAUKaATOP 4acoB
n/n TeMBbI padoT/ NpaKTHYeCKHUX HOI'0 Me-
3aHATHI JOCTHGKEIIS ponpusATHSA
KOMIIETEHIINH)
JlabopaTopHas padora Ne 11 YK-1 3amura 2
TexHomorust MIPOU3BOJICTBA (VK-1.2) nmabopaTop-
ouoraza. I[IpencraBnenue pe- [TKoc-1 HOU paboTHI
3yJIbTAaTOB B BUJIC TPE3CHTAIINH (ITKoc-1.1) Power Point
JlabopaTopHas padora Ne 12 YK-1 3amura 2
OCHOBBI TEMJIOBOTO pacyera (VK-1.2) nmabopaTop-
OuorazoBoro peaktopa. Ilpen- [TKoc-1 HO paboTHI
CTaBJICHUE PE3YyJIbTATOB B BHJIC (ITKoc-1.1) Power Point
MIpe3eHTAINH
JlaGoparopHasi padora Ne 13 YK-1 3amura 2
Pacuer u mpoekTupoBaHue (YK-1.2) naboparop-
OMOYHEPreTUYECKON yCTaHOB- [TKoc-1 HOM pabOTHI
ku. [lpeacrasienue pesynbTa- (ITKoc-1.1) Power Point
TOB B BUJI€ NIPE3EHTAIIUN
Tema 5 Jlexuus Ne 4 VK-1 Webinar, 2
Onepeuss sempa | XapakTepUCTHKA BeTpa Kak (VK-1.2) Zoom,
U  6emposHep- | ACTOYHUKA DHEPrMU U BETPO- ITIKoc-1 Moodle
cemuyecKkue SHEPTEeTUYECKHIE YCTAHOBKH (ITKoc-1.1)
VCMAaHo6Ku JlabopaTopHasi paGora Ne 14 YK-1 3amura 2
OcHoBbl pacdyeta BOY mo mpo- (VK-1.2) nabopaTop-
W3BOJICTBY AIEKTPOIHEPIUH. [TKoc-1 HOU paboTHI
[IpencraBnenue pe3yabTaTOB B (ITKoc-1.1) Power Point
BUJIE TIPE3CHTALINU
3. Pa3znen 3 I'eorepmanbHasi JHeprusi. Bonoponnas snepreruka 8
Tema 6 Jexmust Ne 5 VK-1 Webinar, 2
Hemounuku HUctounukn  reorepMalibHOU (YK-1.2) Zoom,
2e0MepManbHol | SHEPTUHN [TKoc-1 Moodle
SHepauu U 2eo- (ITKoc-1.1)
mepmanbHvle JlabopaTopHasi paGora Ne 15 VK-1 3amura 2
SHepeemuye- [IpuHuMnUanbHbIE CXEMBI U (YK-1.2) nmaboparop-
CKUue YyCmaHOo6KU | pacdeT Te0TEePMAJIbHBIX JHEp- [TKoc-1 HOMU paboTHI
reTU4ecKkux ycraHoBok. [lpen- (ITKoc-1.1) Power Point
CTaBJICHUE PE3yNbTATOB B BUJE
Mpe3eHTAINH
Tema 7 Jexuns Ne 6 YK-1 Webinar, 2
Booopoo  kax | Bogopon kak B0O300HOBISIEMBIN (VK-1.2) Zoom,
80300H08I51e- WCTOYHUK SHEPTUU [TKoc-1 Moodle
MBIl UCTOYHUK (ITKoc-1.1)
onepeuu.  Ton- | JlabopaTopHas pagora Ne 16 VK-1 3amura 2
JIUBHbLE ane- | YCTpOWCTBO U paboTa TOILIUB- (YK-1.2) naboparop-
MeHmbl HbIX 23semeHTOB. [lpencrasie- [TKoc-1 HOM paboThI
HUE pE3yJIbTAaTOB B BHUJE IIpe- (ITKoc-1.1) Power Point
3eHTalluu
4. Pa3znen 4 'mapodneprernka. Bropuunsie 3Hepreruueckue pecypesl. LHudgposas 6
JHepreTHKa
Tema 8 Jexuns Ne 7 YK-1 Webinar, 2
Manaa  eudpo- | llpunimn paboThl, KOHCTPYK- (YK-1.2) Zoom,
OHep2emuKa U W KJIacCU(UKAIUS THUIAPO- I1Koc-1 Moodle
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Ne u HazBaHue @opwmpyemas Bun Koa-
KOMIIeTEeHIUSA BO
Ne Ne paznena, JIEKIUM/JIa00PaTOPHBIX KOHTPOJIb-
n/n TeMbI padoT/ NpaKTH4eCKUX e HOI'0 Me- aacos
3aHATHI JOCTHGKEIIS ponpusATHSA
KOMIIETEHIINH)
anekTpocTtaniui.  Hcnonb3o- (ITKoc-1.1)
BaHUE YHEPTUH OKeaHa
JlabopaTopHnas padora Ne 17 YK-1 3amura 2
N3yuenne ycTpoiicTBa MUK- (VK-1.2) nabopaTop-
pol'2C. [IlpencraBnenue pe- [TKoc-1 HOM paboTHI,
3yJIbTAaTOB B BUJIC TIPE3CHTAIINH (ITKoc-1.1) Power Point
tect Ne 2
Tema 9 Jexuns Ne 8 YK-1 Webinar, 2
Onepeusi  oxea- | icnonb3oBaHue  BTOPUYHBIX (VK-1.2) Zoom,
Ha. Bmopuunvie | SHEPreTHYECKNX pecypcoB. [TKoc-1 Moodle
snepeopecypcwl | Lludpoas sHepreTuka (ITKoc-1.1)
4.4 CamocTosiTe/IbHOE M3YUYECHHUE PA3/1eJI0B JUCHUIIIMHBI
Tabmuma 5
Hepeqeﬂb BOIIPOCOB JJIsI CAMOCTOATEC/ILHOI0 U3YYCHUA TUCHHUIIIHHBI
Ne O DD T e Ilepeyenb paccMaTpuBaeMbIX BOIIPOCOB ISt
n/n CaMOCTOSITEJILHOTO U3Y4YeHUs
1. Pa3znen 1 «cnoJsib30BaHuE COJTHEYHOM IHEPTUID)
Tema 2. Conneunoe | TerioHocUTENM TeIMOHArpeBaTeNbHbIX cucTeM. CrtarHanus B re-
U3JIy4YeHUe Kak ucTod- | tnoHarpeBatenbHbix cucremax (YK-1 (YK-1.2), ITKoc-1 (ITKoc-
HUK TemioBou »Hep- | 1.1))
TUI
Tema 3. Ilpeobpazo- | KoadduimeHnt mone3noro ASHCTBUS COTHEYHOTO dJIEMEHTA U Tep-
BaHME OHHEPIUM COJI- | CIIEKTUBHI €ro yBelnueHus. Mcrnonb30BaHE B COMHEUHBIX AJIEMEH-
HEYHOT'0 M3JIYyYEHHS B | TaX MOHO- U MOJUKPUCTAJUIMYECKOTO KPEMHHUS U IPYTHX MaTepua-
AJIIEKTPOIHEPTUIO 10B (YK-1 (YK-1.2), I[TKoc-1 (ITKoc-1.1))
2. | Pa3zgen 2 «Mcnoab30BaHne YHEPTUM OMOMACCHI M BETPa)
Tema 4. buomacca kak | HermocpencrBeHHoe cokxuranue OMOTOILIMBA JIJIsl TIOJTYYCHHS TEIUIa.
B0300HOBNsIeMbIil  uc- | [Tuponu3 (cyxas meperonka) 6umomaccel. IlonmydeHne U UCHONB30-
TOYHHUK SHEPTUU BaHue f5TaHoja B kadectBe TormmBa (YK-1 (VK-1.2), ITKoc-1
(ITKoc-1.1))
Tema 5. Dueprus Bet- | [I[pon3BOACTBO AIEKTPOIHEPTUH U MEXAHUUYECKOW PabOTHI C MTOMO-
pa u BeTposHepreTH- | mipto BOY. Ilepcnektussl ucnonszoBanus BOY (YK-1 (VK-1.2),
YECKHUE YCTAaHOBKH ITKoc-1 (ITKoc-1.1))
3. | Pa3gen 3 «I'eorepmaibHas Heprusi. BonopoaHasi 3HepreTuka»
Tema 6. Hcrounuku | Metonabl U crocoObl HCIONB30BaHHS F€OTEPMAILHOM SHEPIUU IS
reoTepMalbHOM 3HEp- | BBIPAOOTKHU 3JIEKTPOIHEPTHH U B CHUCTeMax TersiocHabxeHus. Mc-
MM U TeoTepMajbHBIE | MOsb30BaHUE TreoTepManbHbix Box (YK-1 (VK-1.2), IIKoc-1
sueprernueckue ycra- | (IIKoc-1.1))
HOBKH.
Tema 7. Bomopon kak | Bogopoausie npuratenu. CoBpeMEHHBIE CIIOCOOBI HCIIOTH30BAHUS
BO300HOBIsIEMBIN Hc- | ToruMBHBIX AneMeHToB (YK-1 (VK-1.2), ITKoc-1 (ITKoc-1.1))
TOYHUK SHEPTUH.
TonnuBHBIE 371€MEHTHI
4. | Paznea 4 «I'uapodnepreruxka. Bropuunsie 3HepreTuuyeckue pecypenl. Lludposas snep-

TFCTHKaA»
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n/n

Ne pa3aeiia 1 TEMbI

Hepe‘lel-lb paccMaTpuBa€eMbIX BOIIPOCOB AJIH
CAMOCTOATECJIbHOI0 U3YyUYCHUS

Tema 9. Hcnonb3oBa- | Mcnonb30BaHWe BTOPUYHBIX SHEPropecypcoB s MOIYYEHHS
HUE BTOPUYHBIX DHEP- | AJEKTPUUYCCKON M TEIUIOBOM SHEPrUU. YCIOBUS IS pa3pabOTKH
TeTUYECKUX PECypCcoB. | HUGPOBBIX TEXHOIOTUN B SHEpreTUKe. BupTyanbHble MOACTH Tel-
[{udposas sHepreTriKa | JOBOM JIEKTPOCTAHIINU, COJITHEUHON W BETPOBOM AJIEKTPOCTAHIIHM,

OouosHepreTHueckoi yctaHoBku. OcHOBa 1u(ppoBOi TpaHChopMa-
nuu termoBoit sHepreTuku (YK-1 (VK-1.2), [TKoc-1 (ITKoc-1.1))

5. O0pa3oBaTe/ibHbIEC TEXHOJIOTHH

B nmponecce nperoaaBaHusas AUCHUITIIMHBI ((HeTpaI[I/II_II/IOHHBIe 1 BO300OHOBIIsIE-
MBIC UCTOYHUKHU SHCPIrur» B OCHOBHOM HMCIIOJIB3YCTCS TPpaAWUIIMOHHAA 00BIACHUTED-
HO-WJUIFOCTPATHBHAA TCXHOJIOI'MA 06y‘-IeHI/I$I, B CJIy4dac BBIHYKJICHHOI'O IEPEXO/a Ha

OHJIAMH o6yquHe HCITOJIB3YCTCA TCXHOJIOIUA AUCTAHIIUOHHOTI' O o6yquH$[.

Tabmuma 6
IlpuMeHeHNe AKTUBHBIX 1 HHTEPAKTHBHBIX 00Pa30BaTeIbHBIX TEXHOJIOTHA

Ne HaumeHoBaHHe HCIO0/Ib3yeMbIX AKTHBHBIX M HHTEPaK-
Tema u popma 3anaTHSA N
n/n THBHBIX 00Pa30BaTeJbHbIX TEXHOJIOTHIi
1. | Tema 1. AxtyampHocTh | JI | [IpoGiiemMHast TeXHOTOTHS
UCIONIb30BaHUS  B0300-
HOBJISIEMBIX ~ MCTOYHUKOB
SHEPIUU
2. | Tema 2. Conneunoe uzny- | JI | IlpoGrnemHast TEXHOJOTHS
YEHHME KaK MCTO4YHUK Ten- | JIP | Bpuragno-nadopaTopHsiii MeTO; HHGOPMAIMOHHO-
JIOBOW PHEPTUU KOMMYHHKAIIMOHHAs! TEXHOJIOTHSI
3. | Tema 3. IlpeoGpazoBanue | JIP | bpuragno-nmabopatopHsiii MeTO; HHGOPMAITMOHHO-
SHEPrUU COJHEYHOI'O W3- KOMMYHUKAI[MOHHAs! TEXHOJIOTUS
Jy4eHUs B DIIEKTPOIHEP-
THIO
4. | Tema 4. buomacca xak | JI | [IpoGaeMHas TeXHOJIOTHS
BO300HOBIIsieMblii  McTO4- | JIP | BpuraaHo-nabopatopHbiil METO; HHPOPMAITHOHHO-
HUK SHEPTUU KOMMYHHKAIIMOHHAs! TEXHOJIOTHSI
5. | Tema 5. DOueprus Betpa u | JI | IIpoGieMHasi TEXHOIOTHs
BETPOIHEPTETUYECKHUE JIP | bpuragno-nabopaTopHbIii METOT; HHPOPMAITMOHHO-
YCTaHOBKH KOMMYHUKAIIMOHHAS! TEXHOJIOTUsI
6. | Tema 6. Uctounuku reo- | JI | [IpoGiemuast TeXxHOIOTHS
TepManbHOM dHepruu U | JIP | bpuragHno-nabopaTtopHslii METOA; HH(OPMAIIMOHHO-
reoTepMajbHble  JHEpre- KOMMYHHKAIIMOHHAS! TEXHOJIOTHSI
TUYECKHE YCTAHOBKHU
7. Tema 7. Bomopoxn kak | JI [TpoOnemMHas TEXHOJIOTHS
BO300HOBIIsieMblii  McTO4- | JIP | Bpuraano-nabopaTtopHbIil METOT; HHPOPMAITHOHHO-
HUK 3Hepruu. TornauBHbIE KOMMYHUKAI[MOHHAS! TEXHOJIOTUs
AJIEMEHTBI
8. | Tema 8. l'mmposuepretuka | JI | [IpoGiieMHast TEXHOIOTHSI
JIP | bpuragno-nabopaTopHbIii METOT; HHPOPMAITMOHHO-
KOMMYHUKAI[MOHHAS! TEXHOJIOTUsI
9. | Tema 9. HUcnonw3zoBanue | JI | [IpoGremHast TEXHOIOTHS

BTOPHUYHBIX OHECPIreTUYC-
ckux pecypcos. [ludporas
JHEPreTHKa
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6. Texkymuii KOHTPOJIb YCIIEBAEMOCTH U MPOMEKYTOYHASI aTTeCTALMS 10
HTOraM OCBOCHHS AMCIUILINHDBI
6.1. TunoBble KOHTPOJIbHbIe 3aJaHUsl WJIH HWHble MAaTepHAJIbI,
HeoOXoAuMBbIe /I OLEHKHM 3HAHWHA, YMEHHMH M HaBbIKOB M (HJIHM) ONbITA
IesITeIbHOCTH

6.1.1. Pacuerno-rpadpuyeckasi padora (PI'P)

[Tpu uzyuenun nucuuruinHbl «HeTpaauunoHHble U BO30OHOBISIEMbIE UCTOY-
HUKA OJHEPruM» Y4YeOHbIM IIJJAHOM TMPEIYCMOTPEHO BBIMOJHEHUE PACUYETHO-
rpaduueckoil paboThlI.

3amauelt pacueTHO-rpaduUdIecKoil pabOThI SBIAETCS 3aKPEIUICHUE TEOpPETHYE-
CKHMX 3HaHWUW, Pa3BUTHE NMPAKTUYECKUX HABBIKOB CAMOCTOSITEIBHOTO PELIEHUS KOH-
KPETHBIX MHXKEHEPHBIX 3a7au [0 YHEProoOecedeHnIo NPeAIpUITUNA ¢ TPUMEHEHHEM
BO300HOBJISIEMBIX UCTOYHUKOB 3Hepruu. Gopmupyemsie npu BbinoaHenun PI'P un-
nuKatopel Joctuxenus: kommnerenuuii: YK-1.2, ITKoc-1.1.

PacuetHo-rpaduyeckas paboTa BBIIOJIHAETCS CTYACHTOM BO BHEYPOUYHOE Bpe-
Msl C UCIIOJIb30BAaHUEM MH(OPMAIIMOHHBIX U MPOrPAMMHBIX MaTepUaJIOB.

Tema pacueTHo-Tpaduueckoi padboTsl: «Pacuer GMOIHEPTETUUECKON YCTaHOB-
ku s depmbr KPCx». PacuerHo-rpaduueckass paboTa COCTOUT U3 PACUETHO-
MOSICHUTEIBHOM 3aITUCKU U TpaduyECcKON YacTH, KOTOPBIE JOJIKHBI OBITH O(OPMIICHBI
B cooTBeTcTBUH ¢ TpeboBanusimu ECK/I.

PacueTHO-nOsICHUTENbHASA 3aIIMCKA JOJKHA COJIEPKaTh:

1. O6mue cBeaeHus 0 IPUMEHIEMOM UCTOYHUKE BO30OHOBIIIEMOM SHEPTUH;

2. OnucaHue TEXHOJIOTUYECKON CXEMbI SHEPIETUYECKON YCTAHOBKU;

3. TennoBoil pacyeT 3HEPreTUYECKON YCTaHOBKHY;

4. PacueT mapaMeTpoB OCHOBHBIX Y3JIOB SJHEPreTUYECKON YCTaHOBKH;

5. Ouenka 3¢ (HeKTUBHOCTH 3HEPTETUYECKON YCTAHOBKH;

B rpaduueckoii vactu PI'P cnenyer nzo6pasuth Ha nucte ¢popmaTta A3 TEXHO-
JIOTUYECKYIO CXEMY PACCUMTHIBAEMOM SHEPreTUUYECKON YCTAaHOBKHU CO crienudukaiu-
eil 00opyoBaHUsS U OOIIMKA BUJI OJTHOTO OCHOBHOT'O 000PY/J0BaHUS C YKa3aHUEM Tra-
OapUTHBIX pa3MepoB Ha jucTe popmara A3.

WcxonHble naHHbIE ISl pacyeTa BbIOMPAIOTCS B COOTBETCTBUM C WHAUBHUIY-
aJIbHBIM 33/IaHHEM Ha BBIIIOJTHEHUE pacyeTHO-rpapuyecKoil paboThl.

KonTponb 3a BbIONHEHHEM pacyeTHO-TpaduyecKoil paboThl OCYIIECTBIIAETCS
€€ MPOBEPKOM C MHAMBUAYAJIbHBIM OIPOCOM IPH 3aIUTE.

[Tpu onenke pacueTHO-TpadudecKoil paboThl BO BpeMs 3aIlUThl YUUTHIBACTCS:

— CTENEeHb CaMOCTOATEIbHOCTH BBIMOJHEHUSI PAaOOTHI;

— aKTyaJIbHOCTb U INIyOMHA pa3pabOTKU TEMBI;

— 3HaHHUE COBPEMEHHBIX MOAXOJ0B HAa UCCIEAYEMYIO MPOOIIeMY;

— KayecTBO 0(popMIICHHUS;

— YETKOCTh M3JI0KECHUS JOKJIAa Ha 3aIlHTE;

— IPaBWIBHOCTh OTBETOB HA BOIPOCHI.

6.1.2. Texkyiee TecTUpOBaHUE

Texyiee TecTupoBaHre HEOOXOAMMO JJIsl OLICHKM TEKYIIEH yCleBaeMOCTH U
YCBOSIEMOCTH M3Y4YaeMOI0 CTYJCHTAMH MaTepHasia pa3/iesioB IUCUUILIMHBL. Dopmu-
pyembie komneteHuu: YK-1 (YK-1.2), [1Koc-1 (ITKoc-1.1).
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[Tpumepsbl TECTOBBIX 3aJJaHUM JUIsl TEKYILIETO KOHTPOJISI 3HAHUM:

Tect Ne 1 (BapuanT 1)

Bomnpocsl

OTBeTHI

1. Kakume u3 ykazaHHBIX
AJIEKTPOCTaHIMK  paboTa-
IOT Ha OCHOBE BO300HOB-
JSIEMBIX HUCTOYHUKOB
SHEpruu?

1 — TOC (TemnoBast 3IEKTPOCTAHIIMS)

2 — TOII (Tenmo3aeKTPOIIEHTPAIIb )

3 —I'DC (ruapo37aeKTPOCTAHIIHS )

4 — ADC (aTomMHast DJIEKTPOCTAHIIHS )

5 — CTOC (comHedHas TEIUIOAIEKTPOCTAHITHS)

2. ChekTpanbHbId COCTaB
COJIHCYHOI'O H3ITyUYCHUSA
MIpe/ICTaBIseT:

A — 5% HeBuguMoe uH(ppakpacHoe uznydenue, 95% BUIUMBIE
CBETOBBIC JTYYH,

B — 80% ynbrpaduoneroBoe uznydenue, 20% undpakpacHoe
U3ITyYEHHUE;

C — 7% ynbrpaduoneroBoe usnyuenue, 47,3% BUIUMBINA CBET,
45,7% uHbpakpacHOE U TEIIIOBOE U3IIy4EHHE;

D — 72,6% Buagumbie cBeTOBBIE Jy4H, 22% HHPpaKpacHOE U3-
JaydeHue, 5,4% yabTpaduoaeToBbIC JIyUH;

E — 50% ynbrpaduoneroBoe uznyuenue, 50% wundpakpacHoe
U3JTyYEHHUE.

Tect Ne 2 (BapuanT 2)

Bonpocsl

OTBETHI

1. Kakoii TemmneparypHbIi
Iuamna3oH  Me30(UIBLHOTO
peKuMa B METaHTEHKE
06MOTa30BOi yCTAaHOBKH?

A-8...10°C
B —40...50°C
C-18...20°C
D —30...38°C

2. Yto Ha3bIBaeTCs cpen-
HEH CKOpOCTbIO BeTpa?

A — JIBr>keHUE BO3/lyXa OTHOCHUTEJIBHO 3€MHOM MOBEPXHOCTH,
BBI3BAaHHOE HEPAaBHOMEPHBIM pacIpelesieHueM aTMOC(epHOro
JIABJICHUSA U XapaKTEPU3YIOLIEECs CKOPOCThIO U HAIIPaBJICHUEM;
B — 3HaueHMne ropu30HTAIBHON COCTABIISIIOIIEH CKOPOCTH BET-
pa 3a BBHIOpaHHBIA MPOMEXYTOK BPEMEHH, OMPEIEIIeMbI OT-
HOILIEHUEM CYMMBbI U3MEPEHHBIX 3HAYEHUII MTHOBEHHOM CKOpO-
CTH BETpa K YUCILYy U3BMEPEHHIA;

C — BenuuunHa cpegHeil CKopocTH BeTpa 3a rojl B KOHKPETHOU
MECTHOCTH, OIpeesiemMas JJisl 3aJaHHON BBICOThI HaJl YPOBHEM
3€6MHOM MOBEPXHOCTH;

D — CucremaTu3upoBaHHBI CBOJ| CBEICHUM, XapaKTEPHU3YIO-
LM BETPOBBIE YCIOBHSI MECTHOCTH, COCTABIISIEMbII NEPUOIU-
YECKU WJIM MYTEM HENPEPHIBHBIX HAOIIOAEHUI U Nalomuil Bo3-
MOKHOCTh KOJINYECTBEHHOM OLIEHKHM 3HEPTUU BETpa M pacdera
0’KHJJaeMOH BbIPaOOTKH BETPOIHEPTETUUECKUMH YCTaHOBKaAMH

IIprMepbI KOHTPOJILHBIX BONIPOCOB MPH 3a1UTE JA00PATOPHOI padoThI:
Koumponvnuie sonpocwl npu 3awume nabopamopmoi pabomsi Ne 1. « 3yue-

Hue ycmpoucmea u pabomsl npubopos 0Jisl U3MepPeHUsi COTHEUHOU Paouayuu»

1. Kakue akTMHOMETpUYECKHE TPUOOPHI UCTIONB3YIOTCS ISl K3MEPEHUS COJI-
HEYHOU paaranuu?

2. UYto Takoe oTHOCUTENbHBIE U aOCOMOTHBIE MpubOOphI? Kakue u3 akTHHO-
METPUUYECKUX MPUOOPOB OTHOCATCS K aOCOJIIOTHBIM, a KaKUe — K OTHOCUTEIbLHBIM?

3. B kakux ciyyasx 1enecooopa3Ho UCIOIb30BaTh KOMIIEHCAIIMOHHBIN TTHP-
reJIMOMETP, a B KAKUX — AKTUHOMETP?

4. W300pa3ute cxemy TepMOIIECKTPUUECKOTO aKTHHOMETPA U OOBICHUTE €0
JICUCTBHE.
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5. H300pa3ute cxemy nupaHoMeTpa U o0ObsiCHUTE ero aeicTBue. Kakue aktu-
HOMETPUUYECKHUE BEJIMUMHBI MOKHO U3MEPUTH C €r0 MOMOIIBIO?

6. Ilouemy cymmapHas paauanus 0ObIYHO HE U3MEPSIETCS TUPAHOMETPOM, A
BBIYHCIIAETCSI CYMMUPOBAHUEM TIPSIMOM M pacCEIHHOW paJuallviu, U3MEPEHHOU aKTH-
HOMETPOM U TUPAHOMETPOM COOTBETCTBEHHO?

7. Kakum 00pa3oM MOKHO M3MEPUTH aIbOE0 MOJCTUIAIOIIEH TTOBEPXHOCTH

C TIOMOIIBIO MUPAHOMETPA?

8. Uto Takoe rearocTar ¥ KakoBO €ro Ha3HAYeHHE B AKTUHOMETPUU?

9. Kakas equHuna u3aMepeHus BeJIMYMHbI COJTHEYHOU pajvallii B aKTUHO-
METPUYECKUX Mpruoopax?

KoumponwbHuvle 6onpocwul npu 3auwume nabopamopnou pabomul Ne 8. « U3yue-
HUe ycmpoucmea u pabomol COTHEUHO20 MOOYJISLY

1. aiite onpenenenne BHyTpeHHETO (hoTod(dekTa.

2. Yro Takoe comHeuyHbIi deMeHT? OOBSICHUTE €T0 YCTPOMCTBO U paboTy.

3. Uro Takoe comHeUHBIH MOAYh? OOBSICHUTE €T0 YCTPOMCTBO U paboTy.

4. Yro Takoe conHeyHas 6atapes? OObsicHUTE €€ yCTPONCTBO U padoTy.

5. Pacckaxure yCTpOMCTBO SKCIIEPUMEHTAIIBHON YCTAHOBKH U MOSICHUTE, KaK
oHa paboraet?

6. Kakue napameTpsl U3MepstOTCs B JaHHOM padore?

7. Kakue mapaMmeTpbl pacCUUTHIBAIOTCS B JaHHOU paboTe?

8. Kak B manHOU paboTe ompeaensieTcs: CHia TOKa, HalpsHKEHUE, OCBEIICH-
HOCTb?

9. [lns 4ero HyHO 3HATh BOJIbT-AMIIEPHYIO XapaKTEPUCTUKY COJIHEUHOTO
MOJTys1?

10. Kak onpenensitoTcst XxapaKTepHbIE TOUKH BOJIbT-aMIIEPHONU XapaKTEPUCTUKH
COJIHEYHOTO MOAYJIsA?

IIpuMepHBIN epeYeHb BONMPOCOB K 3a4€eTy ¢ OLEHKOH 10 JMCUMILJINHE

Paznen 1. Ucnosib30BaHue COJTHEYHOM YJHEPTUH

1. TpamuuMOHHBIE M HETPAAMLMOHHBIE UCTOYHUKH dHEpruu. OCHOBHBIE IIO-
HATHUSA U OTIPEJIETICHUSI.

2. Kakue BBl 3HaeTe HEBO30OHOBISEMbIE M BO30OHOBISIEMbIE HCTOYHUKU
3HEeprumn?

3. Kakue B0300HOBISIEMbIE UCTOUYHUKHA DHEPTMU OTHOCSIT K YMCIY TPAAMIIM-
OHHBIX UCTOYHUKOB 3HEPIUU?

4. 3anacel M pecypchl HCTOUHUKOB 3HEpruu. CTpyKTypa MUPOBOTO 3HEPTOIMO-
TpeOJICHUS.

5. JluHamuka pocTta moTpeOJIeHUsI SHEPropecypcoB U PA3BUTHUSL dHEPreTUye-
CKOT'O XO34HCTBa, IKOJIOTUYECKUE TIPOOIEMBI SHEPTETHKHU.

6. ConHe4yHOE U3IIyYEHHE U €Tr0 XapaKTEPUCTUKH.

7. CHnexTpaJbHbII COCTAB COJHEYHOT'O U3Iy4YECHUS.

8. BunsgHue 3eMHON aTMocdepbl Ha MPOXOXKJIECHUE COJHEYHOI'O H3ITy4YEHUS.
ATMocdepHas macca.

9. Tlpsamele myuun u paccessHHOe n3nydeHnue. [lapHukoBbIil 3 PexT.

10. Tumbl CONHEYHBIX KOJUIEKTOPOB, MPUHIMMBI UX AeicTBUsA. M300pasute
IJIOCKUI KOJUIEKTOP COJTHEYHOW SHEPTUU U OOBSICHUTE MPUHLMII €r0 JEHCTBUA.
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1'1. Kak Beipaxaetcst KIII komiekTopa COTHEYHOW SHEPryU, OT YE€TrO OH 3aBH-
cur?

12. Yto Takoe GpoKycupyrounii CoIHeUHbIN KoJmiekTop? UTo AaeT ero ucrob-
30BaHue?

13. ConHeuHble OTONMUTETbHBIE CUCTEMBI, UX CXEMbI 1 OCHOBHBIE KOMITOHEHTHI.

14. Yto Takoe akKyMyJIsITOpP TEMJIOBOW SHEPTUH, KaK OH YCTPOEH?

15. 3aueM Hy>XHBI aKKyMYJISITOPbI TEIJIOBOM 3HEPIMHU B COCTABE I'€JIMOYCTAHO-
BOK?

16. ConHeuHast TOCTOSIHHAS, ONIPEACIICHUE U 3HAYCHUE.

17. OcHOBHBIE NIOKA3aTeN AJI1 OUEHKH IMOTEHIMAa COJTHEYHON SHEPTUH.

18. Kakue mpuOopbl MCHOIB3YIOTCS AN U3MEPEHHs] COJMHEYHOW paauanuu’?
[TpuHLIKIIBI UX PaOOTHI.

19. ConHeunble CUCTEMBI 1JI51 TOJIYYEHUS JIEKTPOIHEPTUH.

20. KOHIIEHTpATOPHI COTHEYHOW SHEPTUM.

21. ®oToanexTpuyeckue mnpeodOpa3zoBarenu. dusmyeckue OCHOBBI MPSMOTO
npeo0pa30BaHus COTHEUHOIO U3IIYUYECHHS B DJIEKTPUUECKYIO SHEPIHIO.

22. [lpuBenure cxeMy (POTORIEKTPUUECKOrO0 MpeoOdpa3oBaTeisl COJHEUHON
SHEPruu (COTHEYHOIO 3JIEMEHTA) U OOBACHUTE MPUHIIMI €€ IeUCTBUsI. XapaKTepHbIe
pa3Mepbl COJTHEYHBIX 3JIEMEHTOB.

23. Koa(durueHT nosie3HOro NeWCTBHs COTHEYHOTO SJIEMEHTA U TIEPCTICKTUBHI
ero yBenuueHus. Vcrnonb30BaHne MOHO- U MOJIU-KPUCTAINIMYECKOTO KPEMHUS U JIPY-
TUX MAaTepUajoB. DKOHOMHUKA U SKOJIOTHSI.

24. IIpoBOIHMKM M TOJYIPOBOAHUKH. BoabTaMmepHble XapaKTEPUCTUKH U
teoperuueckuit KI1J[ kpemHueBoit conneunoii 6atapeu.

25. CTtpyKTypHasi cxema M IMOCJeI0BaTeIbHOCTh pacyeTa aBTOHOMHOI (oTo-
AIEKTPUYECKON CTAHIIUU.

26. Texnuko-akoHOMUYeckue mpodseMbl cozfnanus COC pa3IUYHBIX THUIIOB.
Nx cpaBuenue ¢ TOC. Dkonornueckue nocneactsus cozganus COC.

Pa3znen 2. Ucnosib30BaHue SJHePrud 0MoMacchbl M BeTpa

1. Yto nmouumarot noxa ounomaccoin? Kakue Buap1 OnomMaccel Bbl 3HaeTe?

2. ®otocunres u ero 3¢ dextuBHOCTh. CHCcTEMA MIIAHETAPHOTO KPYyrooOopoTa
OroMacchbl.

3. Kakue cymecTByIOT crocoObl HETPAIUIIMOHHOTO MCIOJBb30BaHUsA Onomac-
ChI?

4. Knaccudukanuss OMOTOIUIMBA M €r0 SHEPreTUYECKUE XapaKTEPUCTHKH.
Biarocoaep:xanue, iI0THOCTh, TEIUIOTA CTOPaHUSL.

5. Tepmoxumuueckure TEXHOJIOTUH MepepaboTKH OnomMacchl B OMOTOILITUBO.

6. buoxmmuyeckue TEXHOJOTUHU NepepaboTKu OoMacchl B OMOTOILIUBO.

7. 1lpom3BOACTBO OHOMACCHI I SHEPTETHUECKHUX IIeNiel. DHepreTHUecKue
dbepmbl. Kpyroobopot sHepruu u BeliecTsa.

8. TexXHHUKO-3KOHOMHUYECKHE U IKOJIOTMUECKHE MOKa3aTesld MPOIECCOB Mepe-
paboTKK OMOMACCHI.

9. HenocpencTBeHHOe cxxuranue OMOTOIIIMBA JIJISl TOJTYYEHUS TETUIOTHI.

10. Iuponu3s (cyxas neperoHka) 6MOMacchl.

11. lNazuduxanus 6rmomaccsl. Pacckaxkure, Kak yCTpoeH U paboTaeT ra3oreHe-

parop.
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12. Yro Takoe xujikoe OMOTOIUTMBO, KAKME Pa3HOBUAHOCTHU €r0 Bbl 3HaeTe?

13. [lonyyeHue M UCMONB30BaHUE 3TaHOJNA B KadecTBe TomuBa. CrnupToBas
dbepMeHTaIusl.

14. TexHonorUs MOMy4YEHUs: OMOrasza MmyTeM aHa’pPOOHOTO COpaKUBAHUS.

15. CxeMbl OMOTa30BBIX YCTAHOBOK.

16. OxapakTepu3yiiTe TEXHOJIOTMYECKUE aCIIEKThl METaHOTeHe3a.

17. OcHOBBI TEIJIOBOTO pacuera OMOra3oBol yCTaHOBKH.

18. CriocoObl yTunu3anumu Ouorasa M MPOIYyKTOB aHa’dpOOHOW mepepaboTKu
OMOMaccHhl.

19. XapakTepucTuku BeTpa, 3amachl 3HEPrUU BETPA U BO3MOXKHOCTU €€ HC-
nonb30Banus. Berposou kagactp Poccun.

20. Cuna Betpa. Kak onpeaensitor BeIMUUHY CPEIHEN CKOPOCTH BeTpa?

21. Kak paccuuTaTh yAENbHYIO KHHETHYECKYIO SHEPIHIO BETPOBOIO MOTOKA,
€ro yJIeJTbHYI0 MOIIHOCTD U MOJIHYI0 MOUTHOCTh CTAIIMOHAPHOTO BETPOBOIO MOTOKA?

22. llpuBenure dhopmMmyiny AJis pacueTa MOIIHOCTH, Pa3BUBAEMOM BETPOIHEPTe-
TUYECKON YCTAaHOBKOM, U OOBSICHUTE €e.

23. Knaccuduxkamuss BeTpoycTaHOBOK. OCHOBHBIE KOMIIOHEHTBI BETPOIHEpre-
TUYECKUX YCTaHOBOK (BOY).

24. Kakoil Tum BeTpojBuraresieid HauOosee mupoko npumensiorcs B AlIK,
ONMIINTE HX.

25. [Ipeumy1iecTBa U HEJOCTATKU BETPOJBUIaTENEH C BEPTUKAIBHONW U TOpPHU-
30HTAJIBHOU OCBIO BPALICHUS.

26. Ha3oBuTe npenMyniecTBa U HEAOCTATKH BETPOIHEPTETUYECKUX YCTAHOBOK.

27. IIpon3BOACTBO DIEKTPOIHEPTUH M MEXAHUYECKON padOThl C IMOMOIIBIO
BOYV. IlepcnektuBbl ucnosb3zoBanus BOY.

28. TexHuko-3KOHOMHYECKOEe oOocHOBaHMe mapameTpoB BOC. Dxomorumde-
CKH€ MpoOJIEeMbI BETPOIHEPTETUKHU.

Paznen 3. I'eoTtepmasibHas JHeprusi. Bogjopoanas yHeprernka

1. Yro moHMMAlOT MOJA reoTepPMaJIbHBIMHU, THAPOr€OTEPMAIBHBIMU U METPO-
reoTepMajJbHBIMU SHEPTOPECYpPCaMU, KaKW€ U3 HUX MOJTYYUIN IPAKTUYECKOE ITpUMe-
HeHue?

2. T'eorepmanbHas sHeprus u ee cBoiictBa. CTpoeHue 3eMiu.

3. Kakue BbI 3HaeTe COCOOBI MPAKTUUYECKOTO HCIOIb30BaHUS THIPOTeoTep-
MajbHOU 3Heprun? OxapakTepusynre ux.

4. Kakue cnienuduueckue CBOMCTBA MPUCYIIH T€O0TEPMATbHBIM BOJIaM MPHU UX
HHEPreTUYECKOM UCIOJIb30BAHUU?

5. Jlug dero MCHoNb3ylOTCs TeoTepMaibHbIe BOJBI B CEIbCKOXO3IMCTBEHHOM
MPOM3BOJCTBE?

6. Ilo xakum mnapaMeTrpaM NPOU3BOAAT KIACCU(PUKALMIO T'€OTePMaTbHBIX
paitoHoB?

7. llpuBeauTe U oxapakTepu3yiTe npuHIUNUaIbHbIe cXembl ['eoTOC.

8. Ilepeuncnure BHUIBI KOPPO3WM IMOBEPXHOCTEW HAarpeBa CO CTOPOHBI HC-
nosib3yemoii B reo TOC BoJibI 1 Tapa, M ciocoObl 00PHOBI ¢ TAHHON KOPPO3UEH.

9. Cucremsbl renepanuu 3nekTpodHeprun Ha ['eoTOC. KomOunupoBanHas
BBIPa0OTKA 3JIEKTPOIHEPTHH, TEIUIA, IPECHOM BOJBI U MUHEPATIHHBIX BEIIECTB.
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10. [lepeuriciure ¥ MOSICHUTE OCHOBHBIE CIOCOOBI MCIOJIB30BAHUS TEIJIOTHI
IPYHTA.

11. IlosicHuTe Ha3HAYEHUE TEIUIOBBIX HACOCOB IMPU HCIOJIb30BAHUU TETIOTHI
IPYHTA.

12. IlpuBeauTe npUHIMIIHATIBHYIO cxeMy OnHapHou reoTOC, Ha OCHOBE KaKo-
ro TEPMOJIMHAMHYECKOTO 1IMKJIa OHU paboTaroT?

13. Yem 00ycnoBiieH HHTEPEC K BOAOPOTHON SHEPTETHKE?

14. OcHOBHBIE XapaKTEPUCTUKU BOJOPOJA KaK BO30OHOBISIEMOTO MCTOYHHMKA
SHEPIUU.

15. CriocoOb! mosydeHuss U OCOOEHHOCTH HCIOJIb30BaHUS BOAOPOJA KaK HC-
TOYHHKA SHEPTUU.

16. Kakue cymecTByrOT METO/bI MOIYUYEHUS BOAOPOAA U3 BOAbI? ONUIINTE HX.

17. 300pa3ute MpUHLIMIIAATIBLHOE YCTPOMCTBO TOIUIMBHOIO 3JIEMEHTa, pado-
TarOIIEr0 Ha BOJOPOJIE, U MOSICHUTE MPUHIUII €0 IEVCTBUSA.

18. M300pa3ure MPpUHLMUIIKAIBLHOE YCTPOMCTBO TOIUIMBHOIO 3JIEMEHTa, pado-
TarOIIETO Ha METAHOJIE, U MOSCHUTE MPUHLMII €T0 IEUCTBHUS.

Paznen 4. MaJsiass ruiposHepreTuka. JHeprus okeana. Bropuunbie 3Hep-
reTu4ecKue pecypcbl

1. OcHOBHbIE NPUHIMUIIBI UCTIOIB30BaHUs SHEPTUU Bojbl. [1o Kakoi dopmyre
PacCCUMTHIBAETCSI MOLIHOCTb BOJISIHOTO ITOTOKA?

2. IlpuBenure m nosiCHUTE NpUHIKMNHAIBHOE ycTpoiicTBO ['DC.

3. Yto Ha3bIBaeTCs MaJOW TMIPOIHEPTETUKOMN, KaKhe MPUCYIIH ed crerudu-
YeCcKue 0COOCHHOCTH?

4. Ha3osute otnuuntenbHbli npu3Hak MI'OC ot Tpaaumonssix '2C.

5. Ilepeuncnure U oxapakTepu3yiTe oCHOBHbIE BUIbI MabIX ['DC.,

6. UYeMm npuHUMIUAIBHO OTIMYaeTca AepuBaiuoHHas ['9C oT mpUILUIOTHH-
Hol? [IpuBenuTe NX MPUHIIMNIUATIBHBIE CXEMBI.

7. BnusHHE TMAPOIHEPTETUUECKUX YCTAHOBOK HA OKPYKAIOIIYIO CPENY.

8. Ilo kakomy mapametrpy oriauyarorcs mansie ['9C, munu-I'2C, mukpo-
['2C?

9. 3a cyer U3MEHEHUs KaKHX MapaMETPOB MOYKHO PETYIMPOBATh MOIIHOCTh
['9C?

10. Kakue BbI 3HaeTe CIOCOOBI HCTIONB30BAHMS YHEPTUU MOPEH U OKEaHOB?

11. IlpeobpazoBanue TemnIoBOM SHEpruu okeana. [IpuBenurte cxemy mapocu-
JIOBOHM yCTaHOBKHM, paOOTaroIIel Ha MPUHIIUIIE UCIIOJIb30BAHUS PA3HOCTH TEMIIEPATYP
MTOBEPXHOCTHOM ¥ TITyOMHHON MOPCKOM BOJIBI U OOBSICHUTE MPUHIIUTL €€ JEHCTBUA.

12. IIpuBeauTe cXeMbl YCTAHOBOK HCIIOJIb3YIOLIMX SHEPTUIO BOJIH. XapaKTepH-
CTUKH BOJIHOBOI'O ABWXEHUS. AMIUIMTYAA. MOIIHOCTH BOJHOBOTO JBH>KEeHHs. CKo-
pPOCTb IepEMEILEHUS BOIHBI.

13. [IpuBeauTe cxemy MPWIMBHOM TUAPOINTEKTPOCTAHIUUA U OOBICHUTE MPUH-
[UII €€ IEUCTBUS.

14. Dueprust npuwiuBoB. [lepuoasl konebanuii ypoBHs BOJbI. [IpuyuuHBI BO3-
HUKHOBEHHS NPUIMBOB. JIyHHBIE Y COJTHEUHBIE TPUITUBBI.

15. TeXHUKO-2KOHOMUYECKHE U JKOJOTUYECKHE MPOOIeMbl MPUIUBHBIX AJICK-
TPOCTAHLIUH.
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16. OnuiuTe npoiiecc pazpaboTKH YNPOIIEHHBIX HU(POBBIX MOJIEel sHEpre-
TUYECKOTO 000pYJIOBaHUs ISl pacyeTra UX MapaMeTpoB padOThl B 3aBUCUMOCTH OT
BHEILIHUX YCJIOBUH Ha OCHOBE XapaKTEPUCTUK 000PYTOBAHUS.

17. Kakoil Bua umeer B o01ieM ciydae nudpoBas UMUTALMOHHAS MOJIENb Ta-
POBOTO KOTJIa UCTOYHHMKA TEIJIOBOM SHEPTHUU.

6.2. Onmcanue mnoka3zareijeil M KpPUTEePHEB KOHTPOJS YCIEeBAeMOCTH,
ONMHCAHME KA OLEeHUBAHUS

JIns gomycka K 3a4eTy ¢ OLIEHKOM o aucuuiuinHe « HHetpangunuonsnsie u BO3-
OOHOBJISIEMbIE MCTOYHUKU SHEPTUU» HEOOXOAWMO BBIMOJIHUTH Y4YEOHBIM IJIaH MO
JTUCIUIUIMHE, BKIIOYAIOMINKA B ce0s MOCelleHne JeKIui, 1abopaTOpHbIX paboT, BbI-
MOJIHEHHUE U 3aIUTy J1a00paTOpHBIX padOT U pacueTHO-rpaduIecKoil paboThl.

Ornenka Tekyiei padoThl M IPOMEKYTOUHBI KOHTPOJIb CTYIEHTOB OCYIIIECTB-
JSI€TCS HA OCHOBE TPAJIULIMOHHON CUCTEMBI KOHTPOJIA M OLIEHKU ycreBaemMocTu. Tpa-
JUIIMOHHAsL CUCTEMa KOHTPOJISI M OLIEHKM YCIIEBA€MOCTH CTYAEHTOB IPEJICTaBJICHA
KPUTEPUSMHU BBICTABJICHUS OLICHOK I10 YEThIPEXOAIBHON CUCTEME «OTIUYHO», «XO-
POILIO», «yIOBIETBOPUTEIIBHOY, «HEYAOBIECTBOPUTEIBHO.

6.2.1. Kpurepuu oieHKH BbINOJHEHHUS TECTOB:

[Ipu TekyieM TeCTUPOBAHUM KaX /bl TECT COCTOUT U3 15 BONMpOCOB U conep-
KUT 25 BapuaHTOB. Kpurepun orieHUBaHus:

» MpaBUIIbHBIC OTBETHI HA 7 M MEHEE 3aJIaHUI — «HEYIOBJICTBOPUTEIHEHOY,

» TpaBWIIbHBIC OTBETHI HA 8 — 10 3a1aHUH — «yIOBIETBOPUTEIHLHOY,

» npaBWIIbHBIC 0TBETHI Ha 11 — 13 3amanwmii — «xopomioy,

» MpaBUIIbHBIC OTBETHI Ha 14 — 16 3a7aHUN — «OTIIMIHOY.

OcHOBaHMSIMH AJI1 CHIDKEHUS OLEHKU Ha | Oani sBISIOTCA: OTCyTCTBHE 000C-
HOBaHMsI BEIOPAHHOTO OTBETA, HETIOIHBIN OTBET; HEOPEIKHOE BBHINOIHEHUE, OIINOKY B
0003HAaYCHHSIX U T.II.

6.2.2. Kpurepuu olleHKH BBINOJHEHHUS M 3aIIUTHI JJA00PATOPHBIX PadoT

K 3amumre nabopatopHoil pabOThI MPEACTABIAETCS OTUET C MOJHOCThIO 00pa-
OOTaHHBIMHU pE3yJbTaTaMU U3MEPEHUM, rpagUuecKkuM MaTtepuaioMm, BeiBogamMu. OT-
YeT HE MOXKET ObITh MPUHAT U MNOJJIEKUT AOPabOTKE B Cllydyae: OTCYTCTBHUS HEOOXO-
JUMBIX pacyeTHBIX (GOpMyJI, 0003HAYEHUM U T.II.; OTCYTCTBUS HEOOX0IUMOro rpadu-
YeCKOro MarepHasia; HEKOPPEKTHOM 00pabOTKU pe3ybTaTOB U3MEPEHUH.

3ammTa oT4eTa Mo JabopaTopHOi paboTre mpoxoauT B (opMe TOKIaaa CTyICH-
Ta 1O BBIOJIHEHHOW padOTe W OTBETOB Ha BOIMPOCHI MPENOAABATEINS 110 TPAIULIUOH-
HOI cHUCTEME OLIEHKHM chcTeMe. B cilydae mosydeHus npu 3anmre 1adopaTopHOil pa-
OOTBI HEYTOBIETBOPUTEIHHOM OIIEHKH, pad0Ta MO/JICKUT OBTOPHOH 3aIlIHTE.

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

Bricokuii ypoBeHb | BEpHO, apryMEHTHPOBAaHO, YMEET JejaTh BHIBOJBI; 3HACT, MPABHILHO
«5» (OTIIMYHO) dopMynupyeT W TNPUMEHSET OCHOBHbIE (OPMYNIBI U pacyeTHbIC

3aBHCUMOCTH TI0 TeMe JJabopaTOpHOMN PabOTHI.

«XOPOIIO» — CTYJIEHT M3JIaraeT CoJiep>KaHre BOMPOCA JIOTUYECKU BEPHO

U 10 CYIIECTBY, YMEET JelaTh BBIBOJABI W TMPHUBOJUT MPHUMEPHI H3

IMMPAKTUKH, HO JOMYCKACT HCKOTOPBLIC HCTOYHOCTH U HC3HAYUTCIIBLHBIC

Cpennuii ypoBeHb
«» (xopo1io)
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OUIMOKY WM OIHMCKH, YTO B II€JIOM HE BBI3BIBACT COMHEHHI B OCBOCHHUHU
TEMBI JJAOOPATOPHOU PAOOTHI.

[Toporosslii ypo-
BEHb «3» (ynoBie-

«y/IOBJIETBOPUTEJIbHO» — CTYIEHT HE B IOJHOM Mepe BIlajeer
HABBIKAMHU JIOTHYHO W apryMEHTHPOBAHO W3JIarath COJACPIKAHHE
MaTepuana, HMeeT OOIIHe 3HaHHS OCHOBHOIO COJIEP)KaHUS TEMBI

TBOpHTENbHO) paboTbl ©€3 OCBOCHHSI HEKOTOPHIX CYIIECTBEHHBIX IOJIOKEHHH,
JIOIYCKaeT HETOYHOCTH, OJJHAKO yMEET MPUMEHSATh 3HAHUS U YMEHUS 110
TeMe pabOTHI
MuHUMANIBHBIH | «HEY/I0BJIeTBOPHTEIbHO» — CTYACHT HE OCBOWJI 3HAYUTEIBHYIO 4acCTh
YPOBEHb «2» (He- | comepkaHusi ~ marepuana  JabopaTOpHOM  paboOThl;  JOIMYyCKaeT
yJIOBJIETBOPH- CYIIECTBEHHBIC OIIMOKM B M3JIOKCHUH MaTepualia; He YMEeT BBIACIHTH
TEJIBHO) TJIABHOE M CJIENIATh BBIBOJIBL.

6.2.3. Kpurepuu oieHKH BbINOJHEHHUS PpacuyeTHO-rpaduueckoii padborbl

CtyaeHTbl caMOCTOSTENbHO BBIMOIHAIOT PI'P 1 npeacTaBisior ee B neyaTtHoM
Bujge Ha Jmcrtax Qopmara A4. PacuetHo-rpaduueckas pabota HEe MOXKET OBITh
NpUHATA W TOJJICKHAT J0paboTKe B cllydae: OTCYTCTBHS HEOOXOIMMOTO
rpau4IecKoro MaTepralia Uil OTCYTCTBHE B TPaPUIECKOM MaTepHrasie He0OXOMMbBIX
0003HaYeHMI, MCHOJIB3YEMBIX B pacuere; HEKOPPEKTHON 0O0pabOTKU pe3yJIbTaToB
pacueroB. Bemonnenue PI'P sBnsercs o0s3aTeNbHBIM 3JIEMEHTOM, BIUSIONIMM Ha
JOMYCK, K cave 3adera Mo AUCIHUIUMHE. [Ipu monydeHun HEyJ0BIETBOPUTEIHLHOM
OIICHKA TI0 pacyeTHO-rpaduyecKoil paboTe OHA TOMJICKHUT WCIPABICHUIO W
MOBTOPHOM 3allUTE.

TabOmuia 8

Kpurepuu onieHUBaHMsI pacuyeTHO-rpauueckoi padoThbl
Kpurepun oueHuBanus

«OTJIMYHO» — CTYACHT CAMOCTOSTEIBHO U B TIOJTHOM 00BEME BBITIOTHHIT

PI'P; noruuHo, mocinenoBaTelbHO M apryMEHTHPOBAHO H3JI0XKHI X0

pElIEeHUs] NOCTABIEHHON NIEpPE]l HUM 3aJauu.

«XOpPOIIO» — CTYJEHT CAMOCTOSTEILHO U B MOJIHOM O00BbEME BBITOIHUII

PI'P; joru4Ho, mocieoBaTeNbHO U apryMEHTUPOBAHO H3JIOKUI XOJ

pellieHus] MOCTAaBJIEHHONW Mepell HUM 3a7aud, HO B PELIEHUU HMEIOTCS

HE3HAYUTENIbHbIE OUTMOKHA U HETOYHOCTH.

«Y/AOBJICTBOPUTEJBbHO» — CTYIEHT CaMOCTOSITEIbHO M B IOJHOM

oobeme BbeMosHUI PI'P; omHako B pemieHWHM HMMEIOTCS OIMUOKH |

Onenka

BoIcoknii ypoBeHBb
«S5»

Cpennuii ypoBeHb
«4»

[Toporossiii ypo-

BEHB «3» HCTOYHOCTH, OTCYTCTBYCT NOACHCHUA MCTOJUKHU PCIICHUA, HGGPG)KHOG
odopmiieHre paboTHI.
MuHUManbHbIA | «HEYAOBJIETBOPUTEJIbHO» — CTYJICHT HE BbIONHUI PI'P.

YPOBEHb «2»

6.2.4. Kputepun oieHMBaHUA NIPOMEKYTOYHOT0 KOHTPOJIS

K 3auery c oueHKo#i JOMmycKaeTcsl CTYJEHT, MOJTHOCTbIO BBIMOJHUBIIUNA BCE
BU/JIbI YYEOHOU U CAMOCTOSITENIbHON PabOThl U CAABIIMN OTUETHBIE MAaTEPUAIIBI.

3auer ¢ OLEHKOM MPOBOJAUTCA B YCTHOM (popme B BHUJE JIOKJa[a CTYJEHTa IO
KOKJOMY BOIPOCY C MPEICTaBICHWEM Ha JIMCTE OTBETa: YypaBHEHU, Gopmy,
pacueTHbIX cxeMm, TpaduKOB M T.I. M OTBETOB (ecid TOTpedyercs) Ha
JOTIOJTHUTEIBHBIE BOIIPOCHI MTPEMNO1aBaTEIs.

KadecTBO 0CBOEHUS AUCHUIUIMHBI, YPOBEHb CPOPMUPOBAHHOCTH 3asIBJICHHBIX
OOIIEKyIbTYPHBIX U MPO(ecCHOHANbHBIX KOMIETCHIIUN, 3HAaHUS U YMEHHUS CTYJCHTA
OILICHHMBAIOTCSI B COOTBETCTBUU C TPATUIMOHHON CHCTEMOW KOHTPOJS U OLEHKU
yCIIEBAa€MOCTH:
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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 OOecnedeHne JUCHUILTUHbI

7.1 OcHOBHAasI JIUTEpPATYypAa

1. OcmonoB O.M. HerpaauimonHele U BO30OHOBJISIEMbIE MCTOYHUKH DHEP-
rum: YueOHoe nocooue. — M., M3narennsctBo PTAY-MCXA , 2015 -98 c.

2.  Pyno6amra C.II. Tennorexuuka. M3ganue 2-e, AOMOJHEHHOE. Y4YeOHUK
JJISl CTYJICHTOB BY30B, O0y4YarOIIUXCs MO0 HaMpaBJIeHUI0 «ArpourkeHepus». M.: Ile-
po. 2015. - 672 c.

7.2 lonoiHMTeILHAS JTUTEpaTypa

1. PermonanmpHble TpOOJIEMBI TEIIOIHEPTETHKHU : yueOHOe mocodue / B. M.
Jle6enes, C. B. Ilpuxoapko, B. K. T'aak [u ap.] ; mox obmieit penakiueii B. M. JleGe-
nesa. — Cankr-IletepOypr : Jlans, 2019. — 136 c. — ISBN 978-5-8114-3694-1. —
Texct : onexkTpoHHbI // JlaHb : SIEKTPOHHO-OMOIMOTEYHAss cUCTEMa. —
URL.: https://e.lanbook.com/book/122149

2. @unnyenko, A. F). HerpaauumonHble M BO300OHOBIISIEMBbIE HCTOUHUKHU

sHeprum : ydeOHoe mocobue / A. FHO. ®unuuenko, A. II. CrapukoB. — Omck :
OMI'VIIC, 2017. — 83 ¢. — ISBN 978-5-949-41163-6. — TekcT : 2JI€KTPOHHBIN //
Jlanb : AIIEKTPOHHO-OUOIMOTEYHAS CHUCTEMA. — URL:

https://e.lanbook.com/book/129461
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3. OcmonoB O.M. Pacuer OMOIHEpPreTHYECKOM YCTaHOBKH: MeToaudeckue
yKazaHus. [DIeKTpOoHHBIA pecypc. http://elib.timacad.ru/dl/lokal/umo88.pdf/info ]. —
M.: U3a-Bo ®I'BHY «Pocundopmarporex», 2017. — 68 c.

4.  OcmonoB O.M., KanaraukoB FO.A. TemnoBbie CXEMbl IHEPreTUUECKUX
YCTAaHOBOK U METOJIbI UX pacyeTa: MeTtoanueckue ykasaHus. [DJIEKTPOHHBIN pecypc.
http://elib.timacad.ru/dl/lokal/143.pdf/info ]. M.: PTAY-MCXA, 2016. — 33 c.

5. OcmonoB O.M. M3yuenue comHeyHo (porosnexTpuueckoit barapeu: Me-
TOJNYECKHE YKA3aHHUS. [DJIeKTPOHHBIA pecypc.
http://elib.timacad.ru/dl/lokal/140.pdf/info ]. — M.: PTAY-MCXA, 2016. — 44 c.

6. OcmonoB O.M. Pacuer cucTeMbl COJTHEYHOTO TOPSYETO BOJOCHAOKECHHUS:
MeTtoaudeckue yKa3aHWsl. [DneKTpOHHBIM pecypc.
http://elib.timacad.ru/dl/lokal/umo89.pdf/info]. M.: U3n-Bo ®T'BHY «Pocundopma-
rpotex», 2017. - 61 c.

7.  OcmonoB O.M. OOmas >HepreTuka: yueoHoe nocooue. M: M3narenscTBo
PTAY-MCXA, 2015 - 102 c.

8.  OcmonoB O.M. PacyeT reimoBoIOHArpeBaTeIbHON U OHOIHEPreTUYECKON
YCTAaHOBOK JIJIsi (pepMEPCKOro XO035AUCTBA: METOAMYECKOE MocoOue. [DIIeKTPOHHBIM
pecypc. http://elib.timacad.ru/dl/lokal/lumo179.pdf/info ]. — M.: PTAY-MCXA, 2018.
-48 c.

9. Kosanes A.A., KosaneB J[.A., OcmonoB M. CriocoObI TTOBBIIICHUS BEIXOIa
TOBApHOTO OMoOTas3a Mpu aHa’dpOOHON 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 MT'AY, 2012. — Beim. 2.

10. Jlykuna, I'. B. Hetpaaumuonabie 1 BO30OHOBIISIEMbIC HCTOYHHKH SHEPTHUU :
yaeoHoe nmocodbwue / I'. B. Jlykuna. — Upkytck : Upkyrckuit 'AY, 2009 — Yacts 2
— 2009. — 142 c¢. — TexkcT : anexTpoHHBIH // JlaHb : 371EKTPOHHO-OMOIUOTEUHAS
cuctema. — URL: https://e.lanbook.com/book/133345

7.3 Ilepuoanyeckue U31aHUA

1. Kypuan «HoBoctu Ternocnabxenus», URL — agpec: http:/www. ntsn.ru.

2. Kypnan  «OneproxossiictBo 3a  pyoexxom», URL —  angpec:
http://www.prosmi.ru/catalog/3906.

7.4 HopMaTHBHBIE IPABOBbIC AKTHI

1. TlocranoBnenue IlpaButensctBa P® ot 28.05.2013 Nod449 (pen. or
27.09.2018) «O mMexaHU3Me CTUMYJIMPOBAHUS HCIIOJIb30BAaHUS BO30OHOBISIEMBIX HC-
TOYHMKOB PHEPIMH HAa ONTOBOM PBIHKE AJIEKTPUUYECKOM IHEPTUU U MOILHOCTHY (BMe-
crte ¢ «lIpaBunamu ompejaeneHus LEHbBI HA MOIIHOCTb T'€HEPUPYIOMIMX OOBEKTOB,
GYHKUMOHUPYIOIIMX HA OCHOBE BO300HOBISIEMBIX HMCTOYHUKOB  OSHEPTUN).
http://www.consultant.ru/law/podborki/vozobnovlyaemye_istochniki_jenergii/.

2. Ilocranosnenue IIpaButensctBa PD ot 17.02.2014 Nell7 (pea. ot
23.01.2015) «O HEeKOTOpBIX BOIPOCAX, CBA3AHHBIX C cepTU(UKAIE 00BEMOB IJIEK-
TPUUYECKON SHEPruu, MPOU3BOIUMON Ha (PYHKIIMOHUPYIOUIMX HAa OCHOBE HCIOJIB30-
BaHUS BO30OHOBIISIEMBIX HCTOYHUKOB SHEPTUH KBATU(DUITUPOBAHHBIX TCHEPUPYIOIITIX
obbekTax» (BMecte ¢ «lIpaBumamu BeiaeHUS peecTpa BBIAAYM U TOTAIICHUS CePTH-
¢uKaToB, MOATBEPKAAOIIUX OOBEM MPOU3BOACTBA IIEKTPUUECKON HSHEPrUM Ha
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(GYHKIMOHUPYIOIIMX Ha OCHOBE UCIOJIb30BAaHUS BO30OHOBIISIEMbIX HCTOYHUKOB SHEP-
I'MH KBAJTM(DUIIMPOBAHHBIX TEHEPUPYIOLIUX O0BEKTAX).

7.5 Meroanyeckue yKa3aHHMsl, PEKOMEHIAAUU U JAPyrue MaTepuaabl K
3aHATUAM

1. OcmonoB O.M. Pacuer cucTeMbl COJIHEYHOTO TOPSYETO BOJIOCHAOKEHUS:
Meroanueckue ykazanus. M.: U3a-sBo ®I'BHY «Pocundopmarporex», 2017. — 61 c.

2. OcmonoB O.M. Pacuer OmOdHEpreTHUYECKOW YCTaHOBKU: MeToamdecKue
ykazanus. — M.: U3n-Bo ®I'BHY «Pocundopmarporex», 2017. — 68 c.

3. OcmonoB O.M. M3ydenne comHedHOU (HOTOIIEKTPUIECKOM OaTapen: Me-
toauyeckue ykazanusi. — M.: U3n-so PTAY-MCXA, 2016. — 44 c.

4. OcmonoB O.M., KanataukoB FO.A. TemnnoBble CXeMbl IHEPTETHUYECKUX
YCTAaHOBOK M METOAbl MX pacuera: Meronnueckue ykasanusa. M.: U3n-Bo PI'AY-
MCXA, 2016. - 33 c.

5. OcmonoB O.M. Herpaauimonubie U BO300OHOBJISIEMbIE MCTOYHHKU SHEP-
ruu: PaGouas terpans s naboparopHo-mpakTuyeckux 3aHatuil. — M.: ®I'BHY
«Pocundopmarporex», 2017. — 38 c.

8. Ilepevyennb pecypcoB HHPOPMANHOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTn «UH-
TepHeT», He00XOAUMbIX [IJIS OCBOCHMS I CHUILIUHbI

1) http://www.viecosolar.com CoyiHeuHble OaTapeu, COJHEYHas SHEpPreTHKa,
COJIHEYHBIE 3JIEKTPOCTAHIUU (OTKPBITHII TOCTYII).

2) http://www.rosteplo.ru/katalog Karamor obopymoBanusi. ABTOHOMHOE TETI-
JocHabxeHue. (OTKPBITHIN JOCTYM).

3) http://www.energybook.ru UnTepHeT-Mara3un u3aaTeabCKoro qomMa « Hep-
rus» (OTKPBITHIN AOCTYI).

4) http://www.rosteplo.ru/katalog Karanor o6opynoBanus. Koreneparmonnpie
YCTaHOBKH (OTKPBITBIN JOCTY).

9. [lepevyeHb NPOrpaMMHOro odecrnedeHus 1 UHPOPMANMOHHBIX CIIPABOYHBIX
cucreM (MpU HeOOXOAMMOCTH)

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

2. http://rucont.ru DnexkTpoHHO-O0MOIMOTEUHAas cuctema «HarmoHanbHbIN -
poBoii pecypc PYKOHT» (OTKpBITHII gOCTYI).

3. http://www?2.viniti.ru ba3el ganaeix BUHUTU PAH (oTkpbIThIN AOCTYII).

4. http://znanium.ru SMeKTPOHHO-OMOIMOTEYHASI cUcTeMa (OTKPBITBINA JOCTYI).

Tabmuma 10
IlepeyeHb NPOrPaMMHOI0 obecreYeHus
Ne HaHMeHOBaHHeu HaumeHoBaHHe Tun Ton
pa3naesa yueOHoi ABTOp pa3pa-
n/n NMpOrpaMMbI NMpOrpaMMbI
AU CHMILINHBI 00TKH
1. |Paszmen 1. «Mcnonb3oBanue con- | 1. Microsoft Office |1.  Odopmutens-
HEYHOH dHEPrum» Word cKas
Pazgen 2. «Mcmonp3oBanue sHEp- | 2. MS Power Point | 2. [Ipe3enTamms 1. Microsoft 2013
TUU OMOMACCHI M BETPa 3. MS Excel 3. Pacuernas .
Paznen 3 «l'eorepmanbHas 3Hep-|4. AutoCAD 4. I'paduueckas 2. Microsoft 2013
rus. BogoponHas sHepreTuka» ' ' 3. Microsoft 2013
- POAOPOR P 4. Autodesk | 2010
Pazgen 4 «Manas TuapodHEpre-
THKa. OHeprus okeaHa. Bropuu-
HBIE DHEPIeTHYECKUE PECYPCH)
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10. Onucanue MaTepuaIbHO-TEXHUYECKO 0a3bl, HEOOXOAUMOM I
OCYIIeCTBJIEHHsI 00Pa30BaTEJIbHOI0 MPoLecca Mo AMCIUIJINHE

Tabmura 11

Cgenennsi 00 00eCIe4eHHOCTH CIIENNATU3UPOBAHHBIMU AYAUTOPUAMHU,
KaOMHeTaMM, JJa00PaATOPUSIMH

HaumeHnoBaHue crieniuaabHbIX

noMeneHu U NoMeIneHun 115

CaMOCTOSITeIbHOM padoThI (Ne
y4eOHOro Kopnyca, Ne ayauropun)

OCHAIIIEHHOCTH CHEeNNAJLHBIX MOMEIEeHNI U MMoMeIe-
HUMH VISl CAMOCTOSITEJIbHOM PadoThI

1

2

VYueOubiii xopmyc Ne
201,214,314

24, aynutopuu

1. Kommiekt u3 naTepaktuBHOU nocku Penbord 77 (croiika.
npoekTop u gocka) (Mus.Ne 210134000001798).

2. Okpan Projecta SlimScreen 200*200 cv Matte White S
HacTeHHBIN (uB.Ne 568938).

3. locka HactenHas 3-anementHas (MuB.Ne 210136000003573).
4. Kommsiorep "Abakyc" (MuB.Ne 410134000001484)

Yuebusii kopmyc Ne 24, ayauTopuu

201,214, 314

1. Temnosas 3aBeca KEH-37B (MuB.Ne 210134000002255)
2. Tenmooomennuk (MuB.Ne 410134000001780)
3. Usmepurens TEeMIIEpaTypbl NT-4503
410134000002535)

4. DOnexrtpoBononarpesarens (MuaB.Ne 410134600002726)

5. BoponarpeBarens mpotou.-Hakom.Etalon MK 15 kombu
(MuB.Ne 210136000006685)

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

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

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

9. Kanopudep (MuB.Ne 210136000003596)

10. Hocka mxomeHas (MuB.Ne 210136000004869)

11. Bentunstop BIL 14-46-3,15 TIpO ( 1,5%1500) (MuB.Ne

(MuB.Ne

210134000002586)
12. bak PaCIIPUTETHHBIHA OTOIIICHUS (NuB.Ne
210136000004732)

VYuebnpiii xopmyc Ne 24, aymuropuu |1 Jlocka mxkonsHas (MaB.Ne 210136000004868)

201, 214, 314 2 Dkpan  HacteHHbII  Projecta  SlimScreen — (MuB.Ne
210134000002855)

3 JlabopaTopHas ycTaHOBKA JUJISI MCCIICAOBAHUS TEILUIOEMKO-
ctu (MuB.Ne 210134000002081)
4 JlaGopaTopHas yCTaHOBKa ISl ONPENEIICHUS OTHOLIECHUS
.TermoeMkocteit (Mu.Ne 210134000002082)

5 JlaboparopHas ycranoBka (MuB.Ne 410134000001548)
6 JlaGoparopHas ycraHoBka (MuB.Ne 410134000001549)

7. JJabopaTtopnas ycranoBka (MuB.Ne 410134000001550)

8. JIaboparopras ycranoBka (MuB.Ne 410134000001551) Jla6o-
paropHas ycraHoBka (MuB.Ne 410134000001552)

Jjist caMocTOATENbHOM paboThl CTYIEHTOB TAK)Ke MPEeyCMOTPEeHbl YnTalbHbIN
3an llenTpansHoit HayuHou OuOnmoreku umenu H.M. XKenesnoBa PI'AY-MCXA
uMenu K.A. TumupsizeBa 1 KOMHAThI CAMOIIOATOTOBKU CTYI€HTOB B OOIICKUTHSIX.

11. MeToauveckue peKOMEeHAANMH 00y4AIOIIMMCS M0 OCBOCHUIO M CIIUTIIMHbI

Jlist ycneniHoro ocBoeHusi AUCHUIUIMHBL «HeTpaguimonHsie 1 BO30OHOBIIsE-
Mbl€ HICTOYHUKU SHEPTUM) CTYJIEHTaM HEOOXOAMMO:

— BHUMATEJIBHO O3HAKOMUTBLCS C COJEp>KaHHUEM KaJleHJapHO-TEMAaTUYECKOTO
miaHa y4eOHOM NMCUMIUIMHBI, BBIBEIIMBAEMOr0 Ha Kadeape, MPUBOJMMOM B HEM
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CIIUCKOM PEKOMEHAYEMOM JIMTepaTypbl, TPUOOPECTH B OMOJIMOTEKE YHHBEPCHUTETA
TpeOyrommecs y4eOHUKHU U yueOHbIe TOCOOUS;

— TIOJIyYUTh KOHCYJBTAIMIO y TIpernojaBarenieil Kadenpwl, BeIyImIUX IUCIIH-
winHy «Hetpaguiuonusle 1 BO30OHOBIIIEMbIE UCTOYHUKUA DHEPTUU», MO BCEM BO3-
HUKAIOIIUM y4eOHO-METOAUYECKUM BOIIPOCAM;

— MOCENIaTh BCE JICKIIMOHHBIC, JTa0OpATOPHBIE 3aHATHS IO YTBEPKIACHHOMY
paclUCaHuIO 3aHATUH;

— mpopabaThIBaTh KAXKAYIO0 TEMY Cpa3y Mocie e€ MpOUYTeHUs Ha JICKIIHH;

— TEKyLIUEe KOHTPOJIbHBIE 33JaHUs U pacueTHO-rpaduueckyto paboTy BBIIOJI-
HSTb MOCJIE U3JI0KEHUSI COOTBETCTBYIOIIMX TEM;

— TIPOWTH TECTUPOBAHUE, 3AIIUTHTH BHIMTOTHEHHBIC PAOOTHI;

— MpHU MOATOTOBKE K 3a4€Ty C OLEHKONW O3HAKOMHUTHCS C BOIMPOCAMH, BBIHO-
CUMBIMH K 3a4€Ty C OLIEHKOW, C KOTOPBIMHU MpPENnoJaBaTeib 3HAKOMUT CTYAEHTOB BO
BpeMs 3a4ETHOM HE/eNHU, U TIOCETUTh IIPOBOJUMYIO UM KOHCYJIBTALIMIO MEepe] MPoBe-
JIEHUEM 3a4eTa C OLIEHKOM.

Camocmoamenvhasa paboma cmyoenmog TpeAnoaaraeT npopadboTKy JeKIu-
OHHOT'O MaTepHala, MOATrOTOBKY K CaMOCTOSATEIbHBIM paboTaM MO PEKOMEHAYyeMOn
JAUTEpaType, U3yUeHHE JOMOJHUTEIBHON JIUTEPATYPhI, JOMOIHUTEILHOE KOHCIICKTH-
pOBaHHE HEKOTOPBIX pa3fesioB Kypca, MOATOTOBKY JOKJIAI0B M COOOIIEHUI Ha CeK-
UM CTYIEHYECKON HAaydyHOU KOH(EpEeHIINH, BHIMOIHEHNE JOMAIIHETO 3aaHus (pac-
yeTHO-Tpaduueckas padbora).

Pacuemno-cpaghuueckyro pabomy peKOMEHIYETCs BBIMOJIHATH IOCIIEI0BA-
TEJIbHO W CUCTEMATHUYECKH MO0 MEpe M3Y4YEHHUs COOTBETCTBYIOIIETO pasjieya TUCIH-
IHbL. [Ipy BO3HUKHOBEHUH TPYAHOCTEN cieayeT oOpaniaThCs K MPEnoiaBaTelto.

Buabi n gopmbl 0TpadOTKH NPONYIIEHHBIX 3aAHATHH

CtyaeHT, NpoIMyCTUBIINHN JIEKIIMOHHOE 3aHATHE, 003aH CAMOCTOSITENBHO TPO-
paboTaTth MPOMYIIEHHYI0 Temy (pasjel), IPeIoCTaBUTh MPENoJaBaTeI0 KOHCHEKT
MPOIYIICHHON JEKIHUHA U OTYUTATHCS B YCTHOM (popMe, OTBETHB HA BOIIPOCHI MPEIO-
JlaBaTelIs MO TeMeE JICKITUH.

CtyaeHT, MpONMyCTHBIIHK JIa0OpaTOpPHYIO paboTy, 00si3aH ee oTpadoTaTh B
KOHIIE CEeMeCTpa B COOTBETCTBUHU C YCTAHOBJICHHBIM Kadeapoi rpagukomM oTpabOTOK.
[lepen oTpaboTkoii 1abopaTOpHOM pabOTHI CTYIEHT CAMOCTOSITEIbHO U3yJaeT mMaTe-
pual mo TemMe padoThl, MOPAIOK ee mpoBeAeHus. OhOpMICHHBIN TOJKHBIM 00pa3oM
OTYET O BBIIIOJIHEHUH JIA0OPATOPHOU PabOTHI MPEAOCTABISETCS BEAyIIEMY Mpernoa-
BaTEJIIO JIsl 3aLUTHI.

12. MeToauyeckue peKOMeHIAUN NMPeENoAaBATENSIM M0 OPraHU3alun

o0y4eHNsl MO TUCHUIIIHHE

Haunyumieit opmoit opranuzanuu yueOHOro mnpoiiecca no auciurimiae «He-
TPaJMIIMOHHBIE W BO30OHOBISIEMbIE MCTOYHUKHM SHEPIHN» MPEICTABISETCS Takas,
Py KOTOPOUM BCE BUABI YYEOHBIX 3aHATUN (JIEKIUH, JIaOOpATOPHBIC 3aHATHUS, KOH-
CyJIbTallUM, CAMOCTOATENbHAs paboTa CTYJEHTOB) 00pa3yloT €MHbIN B3aUMOCBS3aH-
HBIN yueOHBIN TIpoIieCC.

['maBHBIM 3B€HOM Yy4€OHOTO Mpollecca SBJSIOTCS JIEKIIMU, Ha KOTOPBIX M3Jara-
eTCsl OCHOBHOE COJEpKaHUE Kypca M JaeTcs HayuYHO-METOAMYECKas yCTaHOBKA B
U3YYEHUHU TMPENoJaBaeMoO NUCHUIUIMHEL. [Ipyu yclnoBUM CBOEBPEMEHHOTO 3aKperie-
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HUS JICKIMOHHOTO MaTepuasa Ha T'PYNIOBBIX 3aHATHUAX U B IIPOLIECCE BBIITOJIHECHHUS
JNOMAIIHUX 33JaHUM CTYACHTHI SABIISIOTCS HAa OYEPEAHBIC JICKIUU TOCTATOYHO MOATO-
TOBJICHHBIMM JUISl UX NIPOCIIYILIMBAHUS U YCBOCHUS.

Bo Bpems JIeKIIMI NPEANIOYTUTENIBHBIM SIBJIETCS IEMOHCTpanus ClIainioB WIN
npe3eHTanui. [IpuMeHeHne cliaifioB U mpe3eHTauii TpedyeT TIaTeaIbHON padOThI
10 METOIUYECKOMY O0ECIIEUEHUIO TaKUX 3aHATHI: 0TOOp HEOOXOAUMBIX (PparMEHTOB
(GUIBMOB U CHaI0B, MOA00P WIUTIOCTPALIM U YepTEKeH, MPOBEpKa KayecTBa UX Je-
MOHCTpALIMH, 3aTPaYuBa€MOI0 BPEMEHHU U T.J.

Jlabopamopnvie 3anamus SBISIOTCS BaXXHEHIIUM 3JIEMEHTOM 3aKpEIICHUS
IPONACHHOTO MaTepHala, a TaKXKe MPUOOpPEeTEeHUs] MPAKTUYECKUX HABBIKOB CTYICH-
TaMHU.

JIaGopartopHble 3aHATHS lienecooOpa3Hee MPOBOAUTH ¢ moArpymmnoil. Heobxo-
JIMMO 3apaHee U3BECTUTH CTYJIEHTOB O TeMe Oyayiero 1abopaTopHOTo 3aHATHUS, yKa-
3aTh HA HEOOXOAMMOCTh CAMOCTOSATEIBHOIO O3HAKOMIIEHHUS C: LIEJIbIO J1a00paTOPHOM
paboThl; TEOPETUUECKUM MaTEpUaIoOM, HEOOXOAUMBIM I BBIIIOJHEHUS JAHHOU pa-
OOTBI; MOPSIIKOM BBIIOJHEHUS PabOTHl U METOAMKON OOpabOTKM IOJyYEHHBIX pe-
3yJbTAaTOB; OJyMaTh O BBIBOJAX, KOTOPbIE HEOOXOIUMO CIENaTh B KOHIE paOOTHI.

IIpu nmocTaToyHOM TEXHUYECKOW OCHAIIEHHOCTH Yy4eOHOW J1abopaTopuu Ka-
(deapsl CTYAEHTHI BBIIOJIHSIOT Ja00PAaTOPHYIO paboTy, NpeABapUTENbHO Pa30UBIINCH
o «Opuraaamy», BKIOYAOMIMM B ce0s 1o 4-5 ctynenToB. Eciu jxe HET Takoil TexXHu-
YEeCKOM BO3MOXKHOCTH, TO JabopaTtopHas paboTa BBIIOJIHSIETCS cpa3y BCEH MOATpYyI-
noit wim > noarpynnsl. [Ipu 3TOM npenoaBaress pacupeneseT MexXay CTyIeHTaMH
00s13aHHOCTH TIO BBINOJHEHUIO J1a0OPATOPHOU paboOThI, CTapasich 3a/JeWCTBOBATH B
paboTe KaKk MOKHO OOJIbIIE CTY/ACHTOB.

[Tepen mpoBeneHneM 1abopaTopHON pabOTHI MPENOaBaTENh WIH ACCUCTUPY-
IOUIUI eMy MHXKeHep (JlabopaHT) y4eOHOI j1abopaTtopuu MPOBOJUT MHCTPYKTAX IO
TexHuke Oe3onacHocTu. Ilocne BbIoHEHUS 1ab0opaTOpHOM paboThI LienecooOpa3HoO
IIPOBOJUTB €€ «3aIUTYy». DTO MO3BOJIIET CTYACHTaM €lle pa3 NOBTOPUTb U OCMBIC-
JIMTh IIPOWJECHHBIM MaTepual, a MPernojaBaTeIl0 OLEHUTH CTEIEHb YCBOCHMS HU3Y-
YEHHOT'O CTYJEHTaMU MaTepHaa.

Texymee TecTupoBaHHe 1EJI€CO00pPa3HO NMPOBOJUTH 2 pa3a B TEUYECHHE cCe-
MecTpa. C ero noMoIb IpoOBEpsETCS YCBOCHUE CTYACHTaMU MaTepUalla, PONICH-
HOTO B T€UEHHUE CeMeCTpa. JTa MpOoBepKa JOKHA ObITh TOCTATOYHO TITyOOKOI C TeMm,
YTOOBI OTHOBPEMEHHO CITY>KUTh MOJTOTOBKOM K MPEJCTOAILIEMY 3a4€Ty C OLIEHKOH.

JlomxHO OBITH pa3pabOTaHO HECKOJIHKO BAPMAHTOB TECTOBBIX 3aJIAHUMA C TEM,
YTOOBI OJIM3KO CUJSIINE CTYIEHTHI UMEIH pa3Hble BAPUAHTHI 3aJaHU.

HeynoBneTBOpUTENbHO HANKMCAHHBIE TECTOBBIE Pa0OTHI MEPENUCHIBAIOTCS CTY-
JICHTaMH MOBTOPHO MO JIPYroMy BapHaHTy. BakHbIM MeTOAMYECKUM TpeOOBaHHEM
IIPU [IPOBEACHUMN TECTUPOBAHUS SIBJISIETCS CBOEBPEMEHHOE O3HAKOMJIEHUE CTYACHTOB
C IONYLIEHHBIMU B HEM OLIMOKaMH.

IIporpammy pa3zpadoraJ
OcmonoB O.M., 1.1.H., npodeccop

(moxmucs)
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PELHEH3USA
Ha padouyo nporpammy aucuumimasl b1.B. 01.05 «HerpaguunuonHbie 1 BO300HOBJIsIeMble
ucrouHnku 3Heprun» OIIOII BO no nanpasienuro 13.03.01 «TensiodHepreTuka u Tenjiorex-
HHMK2», HAIPABJEHHOCTh «JHeproodecneyeHne NpeANpusATHI, TeNJIOBbIe 1 TEXHHYECKHE CH-
creMbD) (KBaJiM(puKanus BBINYCKHUKA — 0aKajiaBp)

AmnppeeBsiM CepreeM AHApeeBHYEM, JOIEHTOM Kadenpsl «ABTOMAaTHU3aMU U POOOTH3a-
UM TEXHOJIOTHYECKUX MpoleccoB uMeHn akaaemuka M.®. bopogunay ®I'BOY BO r. MockBsl
«Poccuiickuii rocynapcTBeHHbIN arpapHblii yHuBepcuteT — MCXA umenun K.A. Tumupssesar,
KaH/IMJIaTOM TEXHUYECKUX HAYK (J1ajiee 1Mo TeKCTY PEIEH3EHT), MPOBEAeHa peleH3 s paboueit mpo-
rpamMMbl TUCHUIIMHBL «HeTpaguuuoHHble W BO300HOBJIsieMble UCTOYHMKHU 3Heprum» OIIOII
BO no nanpasnenuto 13.03.01 «Teno3HepreTuka M TemJ0TeXHHKA», HAIIPaBICHHOCTh «JHeP-
roodecrnevyene NpeInpuATHii, TeNJIOBbIe H TEXHUYECKHE CUCTeMbI» pazpadoranHori B PI'BOY
BO «Poccuiickuii rocygapcTBeHHbIN arpapsbiil yausepcureT — MCXA umenu K.A. Tumupszesa»,
Ha Kadenpe TeITOTEXHUKH, THIPABINKA U SHEProoOecieueH s mpeanpusaTui (pa3padotank — Oc-
MoHoB Opo3mamaT MamacanueBud, 11.T.H., npodeccop kadeapsr TI" u SOII).

PaccmoTpeB npescTaBieHHbBIE Ha PELEH3UI0 MaTepualbl, PELIEH3EHT MPUIIE K CIEeTYIOINUM
BBIBOJIAM:!

1. IIpenbsBnennas padoyas mporpamma IucuuiuinHbl «HeTpaauunoHHbie H BO300OHOBIIS-
eMble HCTOYHMKH JHeprum» (mamee mo Tekcty IIporpamma) coomeemcmeyem TpeGOBaHUIM
®I'OC BO no nampasnennto 13.03.01 «TensiodHepreruka M TemiorexHuka». [Iporpamma co-
Oepoicum BCE OCHOBHBIC pa3fielibl, coomseemcmeyem TPeOOBAHUSAM K HOPMAaTHBHO-METOJIUYECKUM
JIOKYMEHTaM.

2. Ilpencrasnennas B [IporpamMme akmyansnocms yieOHON JUCUUIUIMHBL B paMKax peaju-
saruu OIIOIT BO e noodnescum comnenuro — MUCHMIUIMHA OTHOCUTCS K 4acTH (hOpMHUPYEeMYIO
y4aCTHHKaMU 00pa30oBaTeNbHBIX OTHOIIEHUH yueOHoro mukia — b1.B.01.

3. IlpencraBiennsie B [Iporpamme wuenuw NUCHUIUIMHBL coomeemcmeyiom TpPeOOBaHUAM
®I'OC BO nanpasnenus 13.03.01 «TemyiosHepreTuka U TenJI0TEXHUKA)

4. B cootBerctBuu ¢ [Iporpammoii 3a nucruniauHor «HeTpaguuuoHHbie U BO300OHOBJIsIe-
Mble MCTOYHUKH YHEPTHUU» 3aKPEIUICHbl KOMIETEHIUH (MHAUKATOPHI JOCTH)KEHUS! KOMITETCHIINN ):
VK-1 (YK-1.2), ITKoc-1 (ITKoc-1.1). Jucuunnvuna «HeTpaauunoHHbie ¥ BO300OHOBJISIEMbIE HC-
TOYHMKH JHePrumW» U npejacraBieHHas [Iporpamma cnocobma peanuzosams WX B OOBSBICHHBIX
TpeOoBaHusix. Pezynomamor oOyuenusa, npencraBieHHble B [Iporpamme B KaTeropusix 3HaTh,
YMETh, BIAJECTh coomeemcmeyiom crenupuKe U COACPNKAHUIO TUCHUIUIMHBI U QeMOHCMPUpYIOm
803MOHCHOCHb TIOTYUYCHUS 3asBJICHHBIX PE3YJIbTAaTOB.

5. O6mas Tpyao&€MKOCTh AUCHUTLINHBI «HeTpaaunnoHHble W BO300OHOBJIsIEMble UCTOY-
HUKH YJHEPTUM» COCTaBIsACT 2 3a4€THRIX equHuIl (72 Jaca).

6. Mudopmarus o B3aMMOCBSI3U U3Y4aeMbIX JUCHUIUIMH M BOIPOCAM MCKIIOYEHUS JTyOnu-
POBaHUSI B COJIEPKAHUU JUCLMILIUH coomeemcmeyem nevictButenbHocTu. Jucuumnuza «Herpa-
AUIMOHHBIC U BO300HOBJsieMble HCTOYHNKHM 3HEPrUH» B3aUMOCBS3aHA C JPYTMMHU AMCLMILIU-
Hamu OITOIT BO u Yye6noro miana no HanpasieHuo 13.03.01 «TemiosHepreTuka u Tenjaorex-
HHMKa» 1 BO3MOXKHOCTb JTyOJIMPOBAaHUS B CO/IEPIKaHUU OTCYTCTBYET.

7. TlpencraBnenHas [Iporpamma mpenronaraeT HCIOJIb30BaHHE COBPEMEHHBIX 00pa3oBa-
TEJIbHBIX TEXHOJIOTUH, UCTIOIb3yEeMbIE NPU peaTu3alliy Pa3InYHbIX BUA0B y4eOHOH paboThl. Dop-
MBI 00pa30BaTENIbHBIX TEXHOJIOTHI_coomeemcmayrom crienu(puKe TUCUUTUTHHBL.

8. IIporpamma nucuuruiHbel «HeTpagunuoHHbIe U BO300HOB/IsieMble HCTOYHMKH JHep-
TUM TIPEINoIaraeT 3aHsATHs B MHTEPaKTUBHOM Qopme.

9. Bwuapl, copepkaHue U TPyJOEMKOCTh CAMOCTOSITETILHON pabOThl CTYIEHTOB, MPEJCTaB-
nennsle B Ilporpamme, coomsemcmeayrom TpeOOBaHUSIM K MOATOTOBKE BBIMYCKHHUKOB, COIEpKa-
mumest Bo @I'OC BO nanpasienus 13.03.01 «TenyodHepreTuka u TemJIOTEXHUKA.

10. IlpencraBnennbie u omucaHHbie B [Iporpamme GopMbl mexyueti OIEHKHA 3HAHUN (BBI-
MIOJTHEHUE U 3allMTa JIaDOpaTOPHBIX paboT, ONpoC, Kak B (opMe 0OCYKIEHHs OTAEIbHBIX BOIPO-
COB, TaK U BBICTYIUJICHHS], y4acTHE B TECTUPOBAHUH, BBIIIOJHEHNUE pacyeTHO-TrpaduyecKoil paboThl U
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aYAMTOPHBIX 3a[laHHSX — PAaO0Ta ¢ TEXHUYECKOM JINTEPaTypoit), coomsemcmeayiom cnenuduke guc-
UMIUTHHBI U TPeOOBAHUSAM K BBIILYCKHHUKAM.

®opMa MPOMEXYTOYHOrO KOHTPOJIS 3HAHMIA CTy/ICHTOB, mpeaycMoTpeHHas [Iporpammoi,
OCYINECTBIIAETCS B YOpME 3a4eTa C OLEHKOH, UTO coomeemcmeyem CTaTyCy NMCLUIUIMHBI, Kak
JUCLMILTMHEL 00s3aTeNbHOR YacTu ydebHOro mukia — 51.0 @ OC BO nanpasnenus 13.03.01
«Tenno3HepreTnka u TemaoTexHUKaY.

11. @opmsI oneHky 3HaHuit, peicTaBICHHbIE B I[Iporpamme, coomeememesyiom cnenuduke
AUCLMIUIMHBI 1 TPeOOBAHUSM K BBIITYCKHHKAM.

12. YyebHO-MeTOmMYeCcKOEe 0beceuenue AUCUHILIMHBL [PE/ICTABICHO: OCHOBHOH JHTepa-
Typo#t — 2 ucTo4yHHKa (6a30BBIif Y4€OHHK), TONOIHUTETbHOM marepatypod — 10 HauMeHOBaHwMil,
HCTOYHHKOB CO CCBUIKOH Ha 3JIEKTPOHHbIE PeCypChl, HuTepuer-pecypesl — 8 ucrounuka u coom-
gememeyem TpeboBanusmM OI'OC BO manpasnenus 13.03.01 «Tenno3HepreTuka u TemaoTexnu-
Kay.

13. MarepuainbHo-TexHHYeCKOE ObecmeueHne AUCIHIUIAHBL  COOTBETCTBYET —CIEHpHKe
AucIHIUIAEbL «HeTpaguumonnsie n B0306HOBASIeMbIE HCTOYHMKH JHepruM» U obecreyuBaer
HCIIOJIE30BaHHE COBPEMEHHBIX 00pa30BaTENbHBIX, B TOM YHCIIE HHTEPAKTUBHBIX METOJOB 00yde-
HUSL.

14. Metonuyeckue pekomenamuu CTYACHTaM M METOMYECKHE PEKOMEH/IALMH TIPerIoiaBa-
TEJIAM 110 OpraHu3aluu 00y4eHHs [0 JUCIHUILIMHE Jai0T Npe/cTaBleHne 0 crnenuduke o6yueHus
1o ucrunimae «Herpaanumuonnsie u Bo306HOBAsIeMbIe HCTOYHHKH SHEPrumn.

OBIIUE BBIBO/bI

Ha ocnoBanun nposenennoit penensun mosxuo CAenath 3aKII0YCHHE, YTO XapaKTep, CTPyK-
Typa u coaepxanue pabodei mporpaMMbl JHCIUIIMHEL «HerpagnunoHuble n Bo306HOB/IsIEMbIe
HCTo4HUKH SHeprun» OIIOIT BO no manparnenwnio 13.03.01 «Tennosneprernxa u Temnorex-
HHKa», HANpaBICHHOCTh «JHeproodecnedenne NpeInpHsTHii, TeIIOBbIE U TeXHHYECKHE CH-
CTeMbD» (KBaTM(HKALMA BBITYCKHHKA — OakanaBp), paspaGoranHas OCMOHOBBIM OM.; nT.h.,
npodeccopom kadeapsr TT" u DOII CooTBETCTBYET TpeboBanusam PI'OC BO, coBpemeHHbBIM Tpe-
OOBaHMSIM 5KOHOMHKH, PHIHKA TPYAA H MO3BOJIHT IpH €€ pealu3ali yCIEmHO 00eCeynTh ¢op-
MHUPOBaHHE 3a5BIICHHBIX KOMIIETEHIMH (MHAMKATOPOB JOCTHKEHHUS KOMIIETEHIIUH ).

Penensent: Anzmpeen C.A., nouesr Kaeapsl «ABTOMATH3AIMHE H PoGOTH3AIHH TE€XHOJIOTHYECKUX
Tiponeccos umenu akanemukg-l.®. Bopoauna» ®I'BOY BO «Poccuiickuii rocyzap-
CTBCHHBI arpapHbIi YHUBEPCH MCXA umenu KA. TumumpsizeBay, fonent, kanmnar
TEXHUYECKHX HayK « Z2F»__ 06 L,
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