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1. Ileau u 3aga4u AMCUUILIHHBI

HNuctuminaa  «lIpoekTupoBaHue HSHEPrOCHUCTEM Ha OCHOBE BO300HOBIISIEMBIX
uctounnkoB sHeprunm  (BUD)»  sBusercs  (dakynbTaTUBHOW  JAHCIHUIUIMHOM,
dbopmupyroIel y 00y4Jarmmuxcsi TOTOBHOCTh K YYaCTHIO B ITOMCKe, 00paboTKe, aHAIHN3e
¥ MCTIOJIb30BaHUHU MH(GOPMAIIMH B 001aCTH BO30OHOBIISIEMBIX HCTOYHUKOB YHEPTHH.

[{exs TUCIUIUTMHEBI COCTOUT B (DOPMUPOBAHUH Y O0YJAIOIINXCS 3HAHUN U YMECHUH B
00J1acTU TEePCIEKTUBBI MCMOJb30BAaHUS aJbTEPHATUBHBIX HCTOYHHKOB JHEPTHH, YTO
MIO3BOJIUT CTUMYJIUPOBATh X JEATCILHOCTD JJIS PA3BUTHS ATOTO HANIPABJICHHS TEXHUKU
Y TEXHOJIOTHH.

3amaun u3ydeHUs TUCITUTUIHHEIL:

- OBJIAJICHUE CTYJIEHTAMU 3HAHUSMH O XapaKTePUCTUKAX H OCOOEHHOCTSIX
BO300HOBIIIEMBIX UCTOUYHUKOB SHEPTUH, O COBPEMEHHBIX METOJIaX UX HCIOJb30BaHUS,
npo0eMax 1 MepPCIeKTUBAaX Pa3BUTHI AIbTEPHATUBHON YHEPTETUKH,

- OCBOCHHE METOJIOB pacyeTa YCTAaHOBOK alIbTEPHATUBHOM SHEPTETUKH M OICHKHU MX
3¢ dexkTUBHOCTH Ha 0aze aHaIM3a CYHIECTBYIOIIMX CHCTEM W UX DJIEMEHTOB C IIEJIBIO
pa3pabOTKH M BHEAPECHHS HEOOXOMWMBIX HM3MEHCHHA B WX CTPYKType C MO3WIUU
MOBBIIIICHUS SKOHOMUYECKOU 3 (PEKTUBHOCTH U PEIICHHS BOIPOCOB SHEPTrOCOCPEIKCHUS;

- ¢dopMHupOBaHWE TIOHMMAHHS OCHOBHBIX TEHICHIMH W HANpPaBJICHUHA B
COBEPIIICHCTBOBAHWK  JHEPIEeTHYECKUX  CHCTEM Ha  0a3e  BO30OHOBIISIEMBIX
SHEPropecypcoB B OTEYECTBEHHOW W 3apyOEKHOM IpaKTUKE, Pa3BUTHE CIIOCOOHOCTH
00BEKTHBHO OILICHUBATH MPEUMYIIECTBA U HEJOCTATKH TaKUX CHUCTEM U UX DJIEMEHTOB,
KaK OTCYCCTBEHHBIX, TaK U 3apyOCIKHBIX.

Kpatkoe conep:xxanne aucuumiamubl. Krnaccudukamuss MCTOYHUKOB SHEPIrUH.
TpamuuuoHHblE W HETPAAUIIMOHHBIC CIOCOOBI mModydeHus dHepruu. Cucrema
HEProCHAOKEHUS C UCIIOIB30BaHNEM BO30OHOBIISIEMBIX UCTOYHUKOB SHEPTHUU. MeTOIbI
corjacoBaHUsl BO30OHOBISIEMBIX M  TPAJAWIMOHHBIX HWCTOYHUKOB B  CHCTEME
AHEProCHAOKEHUS M TIOKA3aTeJIM UCTIOJIb30BaHMS BO30OHOBISIEMBIX HICTOUHUKOB. MeTon
BBIOOpA PAllMOHATILHOTO COYETAHMS TPAJAUIIMOHHBIX U BO30OHOBIISIEMBIX UCTOYHHUKOB B
cucreme dHeprocHaOxenus. [locTaHoBka Hay4dHbIX 3amad i 3((HEKTHBHOTO

HSHEPrOCHAOXKEHHSI CeNTbCKOXO03UCTBEHHBIX MOoTpeduTenell. HayuHnbie OCHOBBI U 3a/1auu



[0 UCIOJIb30BAaHUIO COJHEYHOM HHepruu. Meroabl OINpeAesieHUs WHTEHCUBHOCTH
COJIHEYHOTro u3iydyeHus. OIeHKa reJIModHEepreTHYEeCKOro NoTeHnuana. BeposTHocTHas
XapaKTEepPUCTUKA COJHEYHOIO M3JIYYEHHUS OOECHEYEHHOCTh COJIHEYHOTO CHSHUS.
CoBpeMEHHbBIE TEXHOJIOTMM Npeo0pa3oBaHUs COJHEYHOW d3Hepruu. (OCHOBHBIE
TEXHUYECKUE XApPAKTEPUCTUKH M IapaMeTpbl TeJIM0 3HEPreTHYECKUX YCTAHOBOK.
Oco0OEHHOCTH UCHOJIb30BaHUSI COJIHEYHON SHEPruu B CEIbCKOM Xo3siicTBe. HayuHo
000OCHOBaHHBII BBIOOP OCHOBHBIX MapaMETPOB TI'EIHO SHEPIETHYECKUX YCTAaHOBOK M
PaIlMOHAIBHOTO COUETAaHUS TPAIULIUMOHHBIX U FeJIN0 YHEPreTUYECKUX pecypcoB. OCHOBBI
MPOEKTUPOBAHUSI CUCTEM HHEPrOCHA0KEHMsI C MCIOJIb30BAHUEM COJIHEYHON IHEpPTHUU.
Hay4Hble OCHOBBI M 33Ja4M 110 MCIOJIb30BAHUIO SHEPIUH BETPOBOIO MOTOKA. MeTobl
ONpEJENCHHUs] BETPOIHEPIreTUYECKOro MOTeHIMana BeposTHOCTHas XapaKTepucTHUKa
CKOpocTH BeTpa. TeopeTnyeckrne OCHOBBI HCIIOIb30BaHUs SHEPTUU BeTpa. COBpEMEHHbIE
TEXHOJIOTUHM HCIIOJIb30BaHUs 3Hepruu Berpa. Kimaccudukanus BeTpOIHEPTreTUYECKHUX
yCTaHOBOK. TexHUYecKkue XapaKTEpUCTHUKU M OCHOBHBIE MapaMeTphbl BETPOYCTAHOBOK.
BeposTHOCTHast XapaKTepUCTHKa TUIAPOIHEPreTHYecKoro pecypca. OCOOEHHOCTH
npeoOpa3oBaHusd U CXEMbl HCIOJIb30BaHUS SHEPruu Maibix pek. CoBpeMeHHbIe
TEXHOJIOTUM MWCHOJB30BAHMS HHEPIrUM MAJbIX peK. TexXHWyeckoe yCTpOHWCTBO U
ruapocmioBoe odopyaoBanue Manbix ['DC. Knaccudukanus maneix ['9C. Texaudeckue
xapakTepuctuku Manbix ['9C. HayuHble OCHOBBI M 3a/layd MO MCHOJb30BAHUIO TEILIa
3emiid. Kiaccudukanuss M NOTEHIMAIbHBIE PECYpChl T'€OTEPMAlIbHOM 3HEPrUU.
CoBpeMEeHHbIE TEXHOJOTMU HCIOJIb30BAaHUSI HU3KOMOTEHIIMAJILHOTO TeIjla 3eMJIU U

I'PYHTOBBLIX BOJ AJIsA TCILJIO U XJ'IaI[OCHa6>KCHI/ISI

2. MecTO IMCHUILIMHBI B CTPYKTYpe 00pa3oBaTeIbHOI NPOrpaMMbl
Huciumnaa «IIpoekTupoBaHHE HSHEProCUCTEM Ha OCHOBE BO300OHOBIISIEMBIX
UCTOYHUKOB 3Heprun (B1D)» oTHOoCcHTCA K (haKyIbTaTUBHBIM AUCHUIIIIMHAM IIPOIPaMMBI
Maructpatypsl 1o HampasieHuro 15.04.04 ABromaTtuzanus TEXHOJIOTMYECKUX
IIPOLIECCOB U IIPOU3BOJICTB.
JucuuniauHa onupaeTcss Ha MNpoQeccHOHAIbHbIE U 00IenpodeccuoHalbHbIE
KOMIIETEHIIMN, TOJIYYEHHBIE MpPU HW3Yy4YCHUM Takux aucioummH kak  b1.0.03

«Marematuueckoe MojelupoBanue ¢ npuMmeHeHueMm nporpammel MATLAB», B1.0.08



«3JneMeHTHI cucteM aBTroMatukm», b1.B.01 «IIpoexktnpoBanue cucrem aBTOMAaTH3aLUU

u ynpasienus», b1.B.J[B.01.02 «MUKpOIPOLIECCOPHBIE  YCTPOWCTBA  CUCTEM

ynpasieHus», b1.B.02 «SCADA cucreMbl B aBTOMaTU3UPOBAHHOM ITPOU3BOJICTBEY.

3HaHI/I$I, IMOJIY4YCHHBIC Inpu OCBOCHHNHU JUCITUITIIMHBI «HpOGKTI/IpOBaHI/Ie

HYHEPTrOCUCTEM Ha OCHOBE BO30OHOBIISIEMBIX HCTOYHUKOB 3Hepruu (BUD), ucnonp3yrores
OpU  BBINOJIHEHUHM BBIMYCKHOM KBalM(PUKALMOHHONW paboOThl M B JajbHEHIIen
PO ECCUOHATIBHOM AESITEIbHOCTH.

3. IlepeyeHb MIAHUPYEeMBIX Pe3yJbTATOB 00y4YeHHsl MO JAUCHUILUIMHE (MOAYJIO),
COOTHECEHHBbIX ¢ MHAMKATOPAMM JOCTUKEHUS KOMIIETECH UM

Taodauna 1
Kox mo ®1oC NuapukaTopbl IInanmpyemsble pe3yJIbTaThl 00y4eHUsI 1O
JOCTHKEHMSI aucaunianue (3YB)
OomenpogeccnoHaJbHbIE
OIIK-5 Crnocoben | OIIK-5.1. PaspabareiBact | 3HATh:  OCHOBHbIE  TPAIUIHOHHBIE U
paBpa6aTLIBaTI: aHaAJIUTHUUYCCKHUEC U HETPAAUIIMOHHBIC B0306HOBJI$IGMI)If
AHATHTIUCCKIE 1 qCIeHHbe | TACTCHHBIC WCTOYHUKHU SHEPTUu; SHEPTeTUYECKUU
METO/IBI IIPH CO3MaHUU MOTEHIIHA  BO30OHOBIIIEMBIX ~ MCTOYHHUKOB
METOAN  TIpH COSMHHI:I MaTeMaTHUYeCKHX MOJeell | DHEPTHH; IPHUHIIUIIBI K METOBI MPAKTUIECKOTO
MaTeMaTHICCKuX — MOMCICH | /oy, HCTIOJB30BAHMS BO30OHOBIIIEMBIX UCTOYHUKOB
MaliuH, HIPUBOJIOB, | iprBOIOB, 00OPYAOBaHUs, | YHEPIHH;
o0opynoBaHuUs, CHCTEM, | CHCTEM, TEXHOJIOTHYECKUX | YMeTh: MOJIEJIMPOBATb, paccuuTHIBaTh
TEXHOJIOTHYECKUX MIPOLIECCOB; DHEPrOCUCTEMBI HAa  OCHOBE  COJHCYHOMH,
MPOIIECCOB; BETPSHOM, TUAPO- U TEOTEPMaTLHONM SHEPTUU.
Bnapernb: HaBbIKaMH aHaNH3a HHGOOPMAITUH O
TEXHUYCCKUX MMapaMeTpax SHECPIreTUICCKUX
YCTaHOBOK, UCIOJIb3YIOIIUX BO30OHOBISIEMbIE
WCTOYHWKH SHEPTUH; TEPMHHOJIIOTHAEH B
00acTy anbTepHATHBHOW YHEPTETHKH;
MPOOJIEMATHKOW TPUMEHEHUS
BO300HOBJIIEMBIX UCTOYHUKOB YHEPTHH.
IIpodeccnonajibHblIe
IIK-1 Cnocoben mpoBomuth | ITK-1.1. IIpoBomut | 3HaTh: OCHOBHBIE  TPAgUITMOHHBIE  H
MaTeMaTU4YECKOe MaTeMaTU4YeCcKoe HETPaJULIMOHHBIC BO300OHOBIISICMBIC
MOJIEITUPOBAHNE IPOLIECCOB, | MOJEINPOBAHUE TIPOIIECCOB, | HCTOYHUKH SHEPTHH; SHEPreTUIECKUI
o0opymoBaHUs, CpPEACTB H | 000OpyIOBaHWS, MOTEHIIHA  BO30OHOBIIIEMBIX ~ MCTOYHHUKOB
CHUCTEM aBToOMaTusalnuu, | Cp€aACTB U CUCTEM OHEPruv; NpUHIUIIBI U METOJbI IPAKTUICCKOT'O
KOHTPOJIS, JIUArHOCTUKH, | aBTOMATHU3AI[MH, KOHTPOJIS, | HCIIOJI30BAaHUS BO30OOHOBIISCMBIX MCTOYHHKOB
WCTIBITAHWA W YTIPABJICHUA C | AUATHOCTHKH, SHEPIHH;
HCITIOJIb30BAHUEM HUCHBITAaHUN U yHpaBJICHUA C YMmeThb: MOACINPOBATH, pacCuUuThIBaTh
COBPEMEHHBIX  TEXHOJOTHH | UCIOIB30BAHUEM SHEPrOCUCTEMBI HAa  OCHOBE  COJHCYHOH,
HAYYHBIX WCCIICJIOBAaHNH, | COBPEMEHHBIX BETPSIHOH, THAPO- ¥ Te0TePMAIILHON YHEPTHH.
pa3pabaTeIBaTh TEXHOJIOTUN HaYIHBIX Bnaperb: HaBbIKaMy aHaiw3a WHGOPMAIH O
AITOPUTMHUYCCKOEC u I/ICCJ'IeI[OBaHI/Iﬁ TEXHUYCCKUX IMapaMeTpax OSHEPreTUYCCKUX
nporpaMMHOe  oOecriedeHre YCTaHOBOK, WCITIOJNB3YIOIIUX BO300HOBIsIEMbIS
CPEICTB u CUCTEM WCTOYHWKH DHEPTHUW; TEPMUHOJOTHEH B
aBTOMAaTHU3allun u 06JIaCTI/I aHBTepHaTHBHOﬁ OHCPICTUKU,
yIpaBICHUS MpoOJIeMaTHKON MIPUMEHEHUS
BO300HOBJIIEMBIX UCTOYHUKOB YHEPTHHU.




4. O0beM AUCHUIIMHBI U BBl Y4eOHOH padoThI

Taoauma 1
cemecTp
Bcero yacos/3au4.eq.
Bupa yueOHoii padoThI 3 3
(0010 300 0DO 300
KonTakTHas padora (Bcero) 45/1,25 12/0,33 45/1,25 12/0,33
B ToM uncne:
JIeKIIMOHHBIE 3aHATHS 15/0,42 6/0,16 15/0,42 6/0,16
[pakTHuecKkue 3aHITHS 30/0,83 6/0,16 30/0,83 6/0,16
CemuHapel
JlaGopatopHbie 3aHATHS
CamocTosiTeIbHAsI padoTa (Bcero) 63/1,75 96/2,66 63/1,75 96/2,66
B ToM uncne:
U (unu) Opyeue 6uodvl camocmosmenvbHou
pabomul.
[ToaroToBka K MPaKTUYSCKUM 3aHSATUSIM 20/0,55 | 40/1,11 20/0,55 40/1,11
TeMbl I CaMOCTOSTEILHOTO U3yYEHUS 30/0,83 | 40/1,11 30/0,83 40/1,11
[ToaroToBKa K 3a4€Ty/IK3aMEHY 13/0,36 16/0,44 13/0,36 16/0,44
Bua orueTtHocTn dbakyabTaTus
Ob6mas BCEI'O B uacax 108 108
;E)cfizenﬁl;(:;b BCETI'O B 3a4. equHHLIIAX 3 3
5. Conep:xaHue TMCHUIINHBI
5.1. Pa3gennl TMCHMIIJIMHBI M BUABI 3aHATHI
Taoaunna 2
Ne Haumenopanne -Jiz':l 113[::{& ﬂszl:l H3l::¢- Bcero yacoB | Bcero uacos
T/ pasaeaa [gackl [gacel [gacel [gacel
A CIHILTHIBT 0®0 300 0®0 300
Cemectp 3
Moayas 1
OO61mure Bonpochl
1 BO300HOBIISIEMOU 7 15 2 2 22 4
SHEPIreTUKU
Moayas 2
IIpoextupoBanue
2 HHEpProcucTeM Ha 8 15 4 4 23 8
ocHoBe BUD
HUTOIO: 15 30 6 6 45 12




5.2. JIekuMoHHBIE 3aHATHSA

Taoauna 3
Ne | HaumeHoBaH
He TeMaTHKa JeKIIMOHHBIX 3aHATHH
n/n pasiena
JUCIUIIJINHBI
Cemectp 3
Mopyas 1

TpagunoHHbIE W HETPAJUIMOHHbIE WCTOYHUKU  SHEPTHUH.
CtpykTypa MHPOBOTO dHepromorpediienus. JluHamuka pocta
sHepromoTpednenuss B Mupe U B Poccum. 3amackl M pecypchbl

06 VUCTOYHUKOB DSHEPrHH. MecTo HETPaAULIMOHHBIX HCTOYHHMKOB
Hne HEPTUM B  YAOBJIETBOPEHUH HHEPreTHUECKUX IMOTpeOHOCTEH
1 Bogp OcH! yenoBeka. (OCOOCHHOCTH TOIIMBHO-3HEPreTHMUYECKOro OaaHca
5030 H?Bme UYeuenckort PecnyOnnku. @u3nyeckue OCHOBBI  IMPOILIECCOB
Mon npeoOpa3oBaHus coiHeUHOU sHeprun. [loTeHuan sHepruu BeTpa u
SHEpreTHid BO3MOKHOCTH €0 UCTOJIb30BaHUS. TEenIoBON peKUM 36MHOM KOPBI.

Hcrounnku reorepmanbHoro termia. ['maposnepropecypcsl. Pabora
BOJSIHOTO TIoTOKa. Criernuduieckue mpooieMbl aKKyMyJTUPOBaHUS U
nepesayy SHEPTUU OT BO30OHOBIISIEMBIX HCTOUHUKOB.

Mopyas 2

[IpoekTupoBaHWE COJHEYHBIX HSHEPTOCUCTEM aBTOHOMHOIO H

IIpoeKTHpoBaH| cereporo Tuma. IIpoeKTHPOBAHHE THOPHIHEIX COTHEUHO-BETPOBBIX
ue U COJHEYHO-TCOTEPMAIbHBIX dHeprocucreM. IIpoekTupoBaHue

OHCPrOCHCTEM | cycTeMbl XpaHEHUS W mepefadnd dSHepruu. [IpoekTupoBaHue

Ha OCHOBE | apTOMaTU3MPOBAHHONH CHUCTEMBl YIpaBICHHUS TPOIECCAMH Ha
BU3 COJTHEYHBIX AJIEKTPOCTAHIIUSAX.

5.3. [IpakTHYecKUe 3aHATHS

Taoauna 4
No HaumenoBanue
/ paszgeia HanMeHoBaHMe NPAKTHYECKUX 3aHATHI
i AUCHUIJIMHBI
Cemectp 3 (OPO u 390)
Knaccudukammss w  moTeHIMAnM  BO30OHOBISIEMBIX
O6mue BOIIPOCHI | HICTOYHUKOB SHEPTUH
1 | soso6rossewoii ConHeuHble HarpeBaTenu [Jisi BOJIbl W BO3AyXa.
OHCPTETHKH [laccuBHBIE W AKTHBHBIE COJHEYHBIE OTOMHUTEIIbHbBIC
CUCTEMBI.
[IpoexTnpoBanue IIpoMBIIIIZIEHHOE TTPUMEHEHHUE COJIHEYHOM SHEPIHH.
2 3HEPrOCUCTEM Ha DoTtosnekrpuueckas reHepanusl. Conneunbie
BUD AJIEKTPOCTAHIINU




OcHOBBI a3poauHaMuKkud. WeanbHble U peajbHbIE
BETPsIKU. BeTposnekTpuiyeckue cTaHuu.

reOTepMaJ'ILHLIe QJICKTPOCTAHIINH. OI_ICHKa TEILIOBOM
MOIITHOCTHU I'€OTCPMAJIBHOI'O MaCCHUBa

AKKyMyJIMpOBaHUE SHEPTUU

6. CamocTosiTesibHasi padoTa CTYIeHTOB 10 M CUUILIHHE

CamocrosTenbHass paboTa BKJIIOYAET: MOBTOPEHHUE CTYJICHTOM H3JI0KEHHOTO Ha
JEKIUSAX U TMPAKTUYECKUX 3aHITUSAX Y4eOHOro mMaTepuania, pelieHre UHANBUYaTbHbIX
JOMAIIIHUX 33]1a4, MOJrOTOBKY K KOHTPOJIbBHOMY OIPOCY U AK3aMEHY.

CamocrosTtenbHast paboTa, HallpaBJiCeHHAs Ha YIIIyOJIeHUE U 3aKpETICHUE 3HAaHUM, a
TaK)X€ pa3BUTHE MPAKTUYECKUX YMEHUMN 3aKITF0YAETCS B!

- aHamu3e TEOPEeTHYECKMX U (HaKTUUYECKUX MAaTepuajoB MO 3aJaHHOU TeMe,
MPOBEJICHUU PACUETOB, COCTABICHUH CXEM U MOJICIICH;

- U3yYCHUHU TEM, BBIHECEHHBIX HA CAMOCTOSATEIBHYIO TPOPAOOTKY;

- U3y4YCHUU TEOPETUUECKOI0 MaTepraia K MPaKTUUECKUM 3aHATHIM;

- MOJITOTOBKA pedepaToB U MPE3EHTALMOHHOTO MaTepeia K HEMY;

- IOATOTOBKE K 3a4eTy.

CamocTosTenbHas padoTa o JaHHOW JAUCIUILUIMHE MPEJCTaBIeHa B BUJE T€M, K
KOTOPBIM MaruCTpaHThl CAMOCTOSITEILHO TOTOBATCS] B HEAYJUTOPHOE BPEMSI.

6.1. TembI 111 CAMOCTOATEIBLHOT0 U3YY€HUSA

o [IpoexTupoBanue sueprocuctem B makere PVSyst.

e ['uOpuaHBIE U ABTOHOMHBIE COTHEUHBIE JIEKTPOCTAHIIUU B CUCTEME
npoekTupoBanust Homer.

e MoenupoBaHKe COTHEUHBIX JISKTpOCTaHIMil B cucteMe Solar Edge.

e Pacuer 6uorazoreneparopoB. DHepreTudeckue GpepMbl. ABTOHOMHBIE
TEIJIO3HEPreTHUecKrue KoMIUIeKChl. KoMrmiekcHble pallOHHBIE TEIJIOBbIE
cranuu. Meroael yrunuzanuu TBITO.

o Marsie ['DC. ITorepu snepruu u KII/[. XapaktepucTuku ruipoTypOuH.

e [lpunuBHBIE 35IeKTpOCTaHIMU. MCcIIOIB30BaHNE SHEPTUU BOJIH.
Hcnonb3oBaHue TEMIOBOM SHEPTUU OKEaHa.

e TomMBHBIE BTOPUYHBIE SHEPTOPECYPCHI. TEIIOHACOCHBIE YCTAHOBKH



Y4eOHO-MeTOAUYECKOE O0ecTeyeH e 1Sl CAMOCTOATEIbHON padoThl CTYICHTOB

1.

10.

AnxacoB, A.b. Bo3o0HOBIIsIeMbIe UCTOYHUKH dHEPTUH: yueOHoe mocooue / A.b.
AnxacoB. — M.: MOH, 2011. -270 c.

Cubukun, 10./]. Herpaguunonusie ¥ BO30OHOBISIEMbIE MCTOYHUKU IHEPIHH:
[yaeonoe mocobue] / FO.Jl. Cubukun, M.}O. Cubukus. — 2-¢ u3., uchp. U 01 —
M.: PaguoCndrt, 2009. — 229c¢.

Benukano, H.JI. T'mapocunoBele YCTAaHOBKM U BO300OHOBIISIEMbIE MCTOYHUKH
sneprun: yue6. / H.JI. Benukanos; KI'TY. — Kamuaunrpag: KI'TY, 2006. — 200
C.

Kopo6koB, B.A. IlpeoOpa3oBanne »sHepruum okeana / B.A. KopoOkoB. —
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O6opynosanue ['DC: yueOHOE mocodure 1o Kypey « DHEPTeTHUECKUE YCTaHOBKI
/ A.JYO. Anekcanapockuii, FO.A. 3a6omornkuii, H.I. MaTBreHKko U ap.; Mo pel.
B.1. O6pe3koBa; M-Bo HayKH, BBICII. IIK. U T€XH. MOMUTUKH PD; MOU. — M.:
MDBU, 1992. - 86 c.

Poza, A.ma Bo0300HOBIsSeMBIC HMCTOYHHKH DJHEPruH. DOU3HKO-TCXHUYCCKHE
OCHOBBI: [yue0. mocobue] / A.na Po3a; iep. ¢ auri. nox pen. C.I1. Manbimenko u
np. — Jonronpyansiit: Uaten-nexr, 2010. — 703 c.

Conuneunas sHepreTuka: yueoOHoe nocooue / B.M. Buccapuonos [u ap.]. — M.:
MDBU, 2008. — 276 c.

CnpaBouHuk MojyJisi: BosoOHOBIsiemble ucToOuHUKH 3Hepruu / [B.®D. benel [u
ap.]]; [mox pen. B.®. benes [u np.]]; Kanununrpaackuii rocyaapCTBEHHBIN
TexHu4eckuil ynuepcuret. — Kanuaunrpaa: KI'TY, 2015. — 256 c.

Traiinenn, J[. Y.A. Bo3oOHoBnssembie ucrounuxu 3Heprun / [{. V.A. Traegemn. —
M.: Dueproaromuzaar, 1990. — 390 c.

[Medrep, A.N. Wcnons3oBanue sueprum Berpa / S.UW. Uledrep. — 2-e u3n.,
nepepad. u mom. — M.: Dueproaromusnar,1983. — 200 c.

YyeOHO-MeTOAMYECKHE TOCOOU

1. HeTpaI[I/II_[I/IOHHBIe U BO30OHOBJIICMbIE KMCTOUYHUKH OQHCPIrun: MCETOANYCCKOC

ocoOue 1O BBIMOJHEHUIO KOHTPOJBHOTO 3a/1aHus 1Mo nucil. «HeTpaauimonuelie u

BO300HOBIsIeMble UCTOUHUKHM 3Heprun» / KI'TY; B.B.Cenun. — Kanunurpan:

KI'TY, 2005. - 20 c.



7. OnleHOYHBbIE CpeIcTBA

Texkyuui KOHTPOJIb
7.1. Bonpocsl k pakyabratuBy 3 cemectp O®O, 3PO0:

1. Otnuuus TpaAULIMOHHBIX UICTOYHUKOB SHEPTUU OT BO30OHOBISIEMBIX HCTOUHUKH
sHeprumn?

2. 3amachl 1 TUHAMHUKA TOTPEOICHUS SHEPTOPECYPCOB?

3. Tlonutuka Poccuu B 0051acTH HETPAAULIMOHHBIX U BO30OHOBISIEMBIX HCTOYHUKOB
sHeprumn?

4. Kak o0cTodT J1ena ¢ BHEAPEHUEM BO30OHOBIISIEMBIX HCTOUHUKOB YHEPTUU B
Mupe?

5. OOBeKTHl HETPAIUIIMOHHOM 2HepreTuku Poccun?

6. [Ipobrema B3aMMOAECUCTBUS IHEPTETUKHA U IKOJIOTUN?

7. UTo mpensTCTBYeT NPUMEHEHHUIO0 BO30OHOBIISIEMBIX HCTOYHUKOB Ha
IPEANPUATUAX PETUOHA?

8. TlapameTpsl COTHEYHOTO U3ITYUYEHUS?

9. OnuiuTe KOHCTPYKIIUU COTHEYHBIX JIIEMEHTOB?

10.13 xakux MaTepualioB U3rOTaBIUBAIOTCS (OTOIIEKTPUUECKUE TTPeoOpa3zoBaTeIu
COJIHEUHOU dHEepruu?

11.Ha3oBuTe Ki1accupuKaiuio 3JIEMEHTOB TeIMOCUCTEM ?

12.Tlepeuncnure OCHOBHBIE AIEMEHTHI TEITHOCUCTEM?

13.Kakast 0cOO€HHOCTh y KOHLIEHTPUPYIOMINX TeTHONPUEMHUKOB?

14. 13 xakux MaTepuagoB U3TOTABIMBAIOTCS COJIHEUHBIEC KOJIJIEKTOPHI U abcopOephI?

15.KakoBbI 9KOJIOTUYECKHE TTOCIEACTBUS BHEPEHUS COTHEYHOM SHEPTETUKH ?

16.B xakux HOpMAaTHUBHBIX JJOKYMEHTAX yKa3aHbl BETPOBbIEC 30HBI Poccun?

17.Tlepeuncnure BETPOABUTATEIH IO IPUHITUITY paOOTHI?

18.Kakue fomnyieHus IpUHSTHI A7 U1€aJbHOTo BETpsika?

19.Kem nmpeioxkeHa Kiaccudeckas TeOpHsl HIeaTbHOTO BEeTpsika?

20.Kak nmoixy4uth MakCUMaJIbHYIO pabOTy BETPOBOTO KOJECa KPbUIbYATOTO
BETpOABUTATENSA?

21.]1aiiTe onpeeneHre dJIEMEHTAPHBIX JIONACTe BeTpoKoseca?

22.Kax 3anucbIBaeTcs epBoe ypaBHEHUE CBS3H?

23.Kak 3anmcpiBaeTcst BTOpOE ypaBHEHUE CBSI3U?

24.0T 4ero 3aBUCAT MOMEHT M MOIIIHOCTh BCErO BETpsiKa?

25.Kak BIus0T noTepu BeTpsiHbIX aBurareneit Ha ux KITA?

26.EcTb 11 3K0I0THYECKHi yIIepO OT UCTIOIb30BaHUS BETPOIHEPTETUKH?

2/ .KakoB TeniaoBoi pexXxuM 3eMHON KOPbI?

28. JlaiiTe npuMepbl MOJ3EMHBIX TEPMAJIbHBIX BOJ (TUipoTepM) B Poccun?

29.[lepeunciure cTpaHbl ¢ KPYIHBIMH 3a11aCaMy TEPMaIbHBIX BOA?

30.KakoBbI TpyAHOCTH B MPSMOM HCIIOJIb30BaHUE F€OTEPMaIIbHOM 3HEeprun?

31./laiiTe mpumep reoTepMaIbHOM SJEKTPOCTAHITNN C OMHAPHBIM ITUKIOM?



32.Kak ocyiiecTBisieTcs TEIJI0CHA0KEHNE BHICOKOTEMIIEPATYPHOM CHIIBHO
MUHEPATU30BAHHON TEPMaJIbHON BOJOM?

33.Kak ocymiecTBisieTcs: TeIIOCHA0KEHNE HU3KOTeMIIepaTypHOM
MaJIOMUHEPAJIN30BaHHON TEPMAJIbHOM BOIOM?

34.Kaxossl mposiBnenus ['eoTOC Ha sxonoruto?

35.KakoB 6anaHc 2HEepruu okeaHa?

36.0Tr4rie BOJHOBOTO ABMXKEHHE HA TOBEPXHOCTH U B TOJIIIE OKeaHa?

37.Kak onpeienuTh 3HEPTUIO U MOIIHOCTb BOJIH?

38.Uto oO1iero B yCcTporcTBaxX AJis MpeoOpa3oBaHUs YHEPTHUH BOJIH?

39.B 4yem npuYMHBI BOSHUKHOBEHHUSI PUITUBOB?

40.0T yero 3aBUCUT MOIIHOCTH MPWJIUBHBIX TCUCHUIA?

41.Vicnonp30BaHNE SHEPTUU KaKMX OKCAHCKUX TCUCHUW MEPCTICKTUBHBI B Oy MyIiiem?

42.0T 4yero 3aBUCUT PECYPChI TEIJIOBOM 3HEPIUU OKeaHa?

43.KaKoBbI 9KOJOTUUECKHUE MTOCIEACTBUS UCIIOJIH30BAHUS YHEPTUH OKeaHa?

44, JlaiiTe onpenenienre OMOTOILIUBY ?

45.CKOJIBKO CYIIECTBYET Kiaccu(ukanuii moKoJeHust OMoTomiMBa?

7.2. O0pa3zen OuileTa K 3a4eTy:

MUHHUCTEPCTBO HAYKH ¥ BBICHIETO OBPA3OBAHUS POCCUMCKOM ®EJIEPAIIIN
PEJIEPAJBHOE I'OCYJAPCTBEHHOE BIO/’KETHOE OBPA30OBATEJIBHOE
YUYPEXJIEHUE BBICHIEI'O OBPA3OBAHUA
T'PO3HEHCKHI I'OCYJIAPCTBEHHBINA HE®TSAHON TEXHUYECKHUA YHUBEPCUTET
NMEHUN AKAJEMHUKA M. I.MUJIVIMOHIIIUKOBA

NHcTnTyT DHEpreTHKN

HNucuunnuna: IlpoekTHpoBaHHe IHEProOCHCTEM HA OCHOBE BO300OHOBJII€eMbIX HCTOYHUKOB
sHepruu (BUI)

Hanpasnenue: 15.04.04. ABToMaTu3anusi TEXHOJIOTUUECKUX MPOLIECCOB U MPOU3BOJICTB
[Ipodunsp: "ABTOMATH3AIUS TEXHOJOTHUYECKHUX IMPOIECCOB M MPOU3BOJCTB "

Cemectp 3

BUJIET Ne 7

1. ITapameTpsl COMHEYHOTO U3IIYUYEHUS.

2. Tlepeuucnute BETpOABUTATENHN 110 MPUHIIUITY PAOOTHI

YTBEPXIEHO:

3aB. Kageapoii Ha 3acenanun kapeapsr ATIIIT
MPOTOKOJ Ne oT /3.J1. Xakumon/
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7.3. Ilpumep BbINOJHEHHUS MPAKTHYECKON PadOThI

Tema: Pacuer © TPOTHO3UPOBAHHWE BBIPAOOTKH CETEBOM  COJIHEUHOMU
ANEKTPOCTAHLMHU B KIIMMaTHYeCKUX ycinoBusax YeueHckoil PecnyOnuku. Ileab padorsi:
IIO3HAKOMUTHCSI C OCHOBHBIMHM HHCTPYMEHTAMH IPOCKTUPOBAHUS JHEPrOCUCTEM Ha
OCHOBE COJIHEYHOW JHEPTHM, a TAKKE IMPUMEHEHUE aITOPUTMOB ITPOTHO3UPOBAHUSA

BBIPAOOTKH CUCTEMBI.

IHopsinok BeIMOJIHEHUsI padOTHI:

AHaJIN3 XAPAKTEPUCTHK COJIHEYHOI0 W3JIy4YeHHS] W NPHUHIUIOB PadoThI
CeTeBbIX COJIHEYHbIX 3HeprocucreM. CymMMapHbId IMOTOK COJIHEYHOW pajauanuu,
NaJarIINi Ha MOBEPXHOCTh 3EMJIM, COCTOMT U3 HECKOJBKMX KOMIIOHEHTOB: MPSMOE
U3JIyYEHUE U PACCESHHOE M3iryueHue. [Ipsmoe n3nyueHne — 3To KOJIMYECTBO U3IIYyUYEHHUS],
N0JIy4aeMO€ Ha €IMHMILY IUIOIIAJNA MOBEPXHOCTH, PACIIONIOXKEHHON NEPHEHANKYIIPHO
Jdy4yaM, KOTOpbIE HUIYT MO MPAMOW JIMHUU OT TEKYUIETO IMOJIOKEHHUs COJHIAa B HeOe.
PaccesHHOE M3nydeHHME — ATO M3IIy4YeHHE, KOTOPOE NONAaJgacT Ha IOBEPXHOCTh 4Yepes
paccerBaHM€ MOJIEKYJIaMH U 4acTHUILIaMU B aTMocdepe.

CpenHee 3HaueHHE MPSAMOIO COJIHEYHOTO M3JIy4YEHHUs Ha TeppuTopun YeueHcKon
Pecny6muku cocrasnser 3,010 kBr/m? B cytku. Cpennee obumee msnydenue — 3,558
kB1/M? B cyTku. Paccesnnoe nsnyuenue — 1,722 kB1/M? B cyTku. 3nydenue, nagaromee
Ha ONTHMAJILHO OPMEHTHPOBAHHYIO TIOBEPXHOCTE — 4,037 kBT/M? B cyTku. OnTUMAanbsHoe
HampaBJIeHUE I POTOAIEKTPUUECKIX MOJTyJIel B ycnoBusax YeueHnckon PecmyOnmku —
azuMyT 180°, onTUMaNbHBIA yroJl HAKJIOHA OTHOCUTENIBHO 3eMii - 32°. [lna Kaxaon
IIUPOTHl €CTh CBOM ONTHMAJBHBIM Yrod HakJIOHa (OTORIEKTPUUECKHX Moayiei. B
pa3NUYHBIX HMCTOYHMKAX MPHUBOASATCS pasHble naHHble. Hampumep, Ha muardgopme
SolarGIS nna Yeuenckoit PecryOGnviku npuBOIUTCS yrojd UMEHHO 32°, HO B HEKOTOPBIX
MCTOYHUKAX MPUBOJUTCS Takke yrod 43°. 3TOT BOMPOC HEOOXOIUMO JOTMOTHUTEIHHO
UCCJIEN0BATH IJI1 TOUHOTO ONPEIEJICHHUS] ONTUMAIIBHOTO yTJIa Ha JaHHOM TeppuTopun. Ha
pUCYHKE 3 TMpeACTaBIE€Hbl CPEAHEYACOBBIE 3HAYEHUS HANPABJICHHOIO COJHEYHOIO

usnydenus Ha Tepputopun Yedenckoit PecrnyOmmku. Kak ™Mbl BuauMm, HamOosibiiee
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3HAQYCHUE YPOBHSI MHCOJSLMM HAOMIOMACTCS B JIETHEE BpPEeMsS B CEPEIMHE HUIONS U
2
nocturaer 510 Bt/m°. JlanHble, TpeACTaBICHHBbIE HA PHUCYHKE 3 TOJIY4YeHHI B

COOTBCTCTBHUHU C FCOFpa(bI/ILICCKI/IMI/I KOooOpAIuHaTaM# pasMCIICHHA SHCPIOyCTaHOBKH.

fiHB Pes Map Anp Maii Wion Wion Asr Cen Oxr Hos Oex

10 89 19 89 34
12 111 197 228 213 182 108 24
10 41 121 198 273 31 303 283 243 161 78 14
109 130 192 262 341 382 379 359 316 220 171 117
9-10 169 183 238 314 295 436 444 435 390 270 226 177
10-1 203 239 297 360 426 477 492 482 443 339 269 199
11-12 22 289 325 376 434 44 510 500 454 333 279 205
12-13 223 280 310 375 411 487 494 487 445 325 280 205
13-14 212 267 294 355 383 453 457 457 a7 310 265 202
14-15 199 249 278 318 333 403 419 118 364 281 242 184
15-16 132 210 233 268 286 342 357 345 303 221 149 83

Noombswpn-o
[-N--TONT- 3 B UCRE
]

i
@

X

17-18 24 123 172 211 21 157 31
18-19 13 46 111 88 18

Uroro 1487 1980 2495 3287 4023 4750 4757 4420 3722 2544 1965 1386

Puc. 1. CpenneuacoBol ypoBEHb HAIPABIEHHOW COJIHEUHOUN pagualnu

B Yeuenckoit Peciybnuke (B1/m2)

AJITOpUTMBI MPOTHO3UPOBAHMUS BbIPA0OTKH (OTOIIEKTPHUUYECKHUX MOTYJIECH.
st mporHo3a BbIpaObOTKH (HOTOIIEKTPUUYECKUX MOAYJIEH HEOOXOAMMO YUYUTHIBAThH
pasinuHbie (PaKTOPBI, TAKKWE KaK JAerpajalys MOAyJeH, IIIOTHOCTh MOTOKA COTHEYHOMN

SHEPrUM B JIAHHOM MECTHOCTH, TeMIleparypy H T.A. MOIIHOCT OJHOTO

(OTORIEKTPUIECKOTO MOTYJIsSI oy [BT] paccuutbiBaeTcs 1o cieayroiuieit hpopmyie:

Py =Yy frn G(,;:,( fra, .-, ) "
sre | .

YP ¥ — HOMHHAJIbHasg MOIIHOCTH CI)OTOBJIGKTPI/I‘-ICCKOFO MOAyJii B CTAaHOAPTHBIX

rae
tecToBbIX ycnoBusax (STC — Standard Test Conditions — cranmapTHbBIE TECTOBBIC
ycnosusi) [BT]; Jov — Kod(ppuneHT cHwkeHus: oOmiel 3h(PEKTUBHOCTH B pe3yJibTaTe

AcTrpagalnnu (bOTO3JIeKTpI/ILIeCKI/IX SAYCCK, Gr— COBOKYIIHAA IINIOTHOCTH IIOTOKA SHCPIrur

COJIHCYHOTI'O U3JIYUYCHHUA Y TIOBECPXHOCTHU 3CMJ'II/I, MaJaromero Ha HaKJIOHHYIO ITIOBEPXHOCTh

[B1/M?%]; G757¢ — IIOTHOCTB MOTOKA SHEPTHH CONHEYHOTO W3TydEHHS TIPH CTaHIaPTHBIX

a .
TecTOBBIX ycnoBusx [1000 Br/M?]; ~7 — TemmepaTypHblii KO3(p(HUIMEHT MOLIIHOCTH
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doTosmexTpuaeckoro mMomyns [%]; I¢ — TemmepaTypa (OTOIEKTPHIECKOTO MOy

T e
[°C]; "« — temmepaTypa (OTOIIEKTPUIECKOTO MOJYJISl IPU CTAHAAPTHBIX TECTOBBIX
ycinoBusix (25°C).

CoBOKyIHasI TUIOTHOCTh IMTOTOKA YHEPTHH COTHEYHOTO U3IYyUEHHS Y TIOBEPXHOCTH

3emusid, MajmaroNias HAa HAKIOHHYIO TIOBEPXHOCTh PACCUHUTHIBACTCA TIO CIICTYIOMIEH
bopmyiie:

Gr =Gy R4 Gor BB a R, -(1—A,)-W-{l+sin3(§ﬂ

(2)
rac Go — mpsiMO€ COJIHECYHOC M3JIYUYCHUC Ha ITOBCPXHOCTHU 3€MJ'H/I, COoCTOAIIIasdA M3

PasHOCTH MeXIy CyMMapHBIM M pacCessHHbIM u3TydenueM [kBt/m?]; £ — cpennee

=

F
COOTHOLICHHUE IMOTOKA, MaJa0MICT0 Ha TOPU30HTAJIBHYIO M HAKJIOHHYIO IIOBEPXHOCTH,; #

- aJ'II)6CIlO 3€MHOU IMOBCPXHOCTH, B YIroJl HakJIOHa Q)OTOSHGKTPI/I‘{CCKOFO MOOYJIA

[rpan]; 4 KOA(PUITMEHT aHU30TPONTUU aTMOCHEPHI.

[IpuBenenusie Bbiie GpopmMyisl (1)(2) mMO3BOISIOT CIPOTHO3UPOBATH BHIPAOOTKY
OJTHOTO (pOTORNIEKTpUUECKOro Moayiasl. OJIHAKO, B COJTHEUHBIX SHEPreTHUYECKUX CUCTEMaA
4acTO MCMOJNb3yeTCsd OOJbIIOE KOJWYECTBO MOAYJIEH, COECIUHEHHBIX pa3IMYHbIMU
cnocobamu. B wmccrmemyemoit B pamMKax JaHHOW pabOTHl CETEBOW COJIHEYHOM
3NIEKTPOCTAHIUU HCIONB3YIOTCS 6 (OTORIEKTPUUECKUX MOJIYJIEeH, COEIMHEHHbIX
nociieoBaTenbHo. OO1Ias MOITHOCTh (POTOIIEKTPUUECKON CUCTEMBI PACCUNTHIBAETCS 110
cienymouieit popmyiie:

Rr = PPV ' np A, (3)

o i
rae £ — mommocts (doTo3neKTpUYECKOI cucTeMbl [BT]; 7 — KolM4yecTBO napasiesibHO

COCINMHCHHBIX @OTOBHGKTpH‘IeCKHX MOI[y.JIGﬁ B CHCTEMC, s — KOJINYCCTBO

[IOCJIEI0BATENBHO COEJUHEHHBIX (POTOIEKTPUUECKUX MOTyJIEH B CUCTEME.

[Ipy  mporHo3MpoBaHMM  BBHIPAOOTKM  HEOOXOAMMO  TaKKE€  yUHUTHIBATH
3¢ (HEeKTUBHOCT, MHBEPTOpAa W TOTEPU TpH MpeoOpa3oBaHUM SHEpPruu. Pe3ynbrars
IPOrHO3a BBIPAOOTKH (POTORIEKTPUUECKUX MOJYJIEH HOMHUHAJIBLHOM MOIIHOCTBIO 1,86
kBT B ycnoBusx YeueHnckoil Pecriydnuku ¢ ucnosib3oBanueM miatgopmsl SolarGIS, a

TAKIKC q)aKTI/I‘ICCKa}I BBIpa6OTKa QJICKTPOCTAHIIMU TIIPCACTABJICHBI HA4 PHCYHKC 4,
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MakcumanbHOE 3HAUCHUEC OHCPIruM, Kak MU IpCaIojarajioCb, IMPUXOIUTCS Ha HUIOJIb —

256,3 kBr*u. MunumansHoe 3HaueHue B qekadpe — 85,3 kBr*u. daktuyeckas nukoBas

MOIITHOCTE — 1,96 KBT.

300

250

- [
w o
o L=}

JHeprus, KBT*y

50

Hl [porHo3mpyemas sbipaboTka

238,1

2087
173,4 [Z08.1
1195
115,03
g5.3 93,2
94 97
I8 68,43
e 39,33

Oek AHB

@®aKTHyeckas BbipaboTka

256,3 250,7

208,7
A5,
I 110,7

Puc. 2. PacueTHbie u pakTHUeCKHE 3HAYCHUS BRIPAOOTKH (HOTOIIEKTPUUCCKUX MOTYIICH
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7.4. Onucanne moka3arejieii U KpUTepHeB OLEHMBAHMS KOMIETEHIUH HAa Pa3jMYHBbIX 3Tanax UX (GopMHPOBAHHS, ONMUCAHUE HIKAJBI

OICHUBAHUA.

Taoéanna 5

Kpurepui

OueHka

«HEYAOBJECTBOPUTEJIBHO»

«YAOBJIETBOPUTEJIBbHO»

«XOpOLIO»

«OTJIMYHO»

OIIK-5 Crioco6eH pa3pabaThiBaTh aHAIMTHYECCKHE U YUCIICHHBIC METOIbI MIPH CO3JIaHUU MAaTeMaTHICCKUX MOJIEICH MaIllvH,
IPUBOJIOB, 000PYIOBAHUS, CUCTEM, TEXHOJIOTHIECKUX MPOIECCOB,;
IIK-1 CnnocobGeH npoBOAUTh MaTEMAaTUYECKOE MOJIETUPOBAHKE MTPOLIECCOB, 00OPYAOBAHMS, CPEACTB U CUCTEM aBTOMATU3aLIUH,
KOHTPOJISl, AMAarHOCTUKHU, UCTIBITAHUM U YIIPABIICHUS C UCIIOIH30BAaHUEM COBPEMEHHBIX TEXHOJIOTHUN HAYUHBIX HCCIICIOBAaHUMH,
pa3pabaThIBaTh AMTOPUTMHUYECKOE U MPOTPAMMHOE 00ECTICUCHHE CPEACTB M CUCTEM aBTOMATU3AIUN U YIIPABJICHHUSI

1. CucTeMHOCTD U
MOJTHOTA 3HAHUU B

O0namaeT YaCTUYHBIMU U
pa3po3HEHHBIMH 3HAHUS-
MU, KOTOPBIC HE MOXKET
HAy4YHO-KOPPEKTHO

OO0OnagaeT MUHUMAJILHBIM
Ha0OpOM 3HAHUM,

Ob6nanaer
Ha0OpPOM 3HAHUM,

OO0namaeT MOJIHOTOU
3HAaHUU U CUCTEMHBIM

OTHOIIICHUU . HEOOXOAMMBIM JIJIS JOCTaTOYHBIM JIJISI .
CBSA3BIBATh MEXy COO0M B3TJISIIOM Ha U3y4aeMbIi
M3y4aeMBbIX CHUCTEMHOTO B3TJIsi/]a HA | CUCTEMHOTO B3TJIsia Ha
(TOJIKO HEKOTOPHBIC U3 . . 00BEKT
00BEKTOB U3y4aeMblil 0OBEKT U3Yy4YaeMbIil 00BEKT
KOTOPBIX MOXKET
CBSI3bIBATH MEXTY COOOM)
MoxeT HalTH,
He B cocTosiHuY HAXOAHUTH . CHUCTEMaTU3UPOBATh
MokeT HaTH,
HEO0OXOIUMYIO . HEO0OXOIUMYIO
Mosxet HalTH UHTEPIPETUPOBATH U
uH(popmaluto, 1100 B CO- uH(pOpMaIIHIO, a TAKKE
2. Pabora c HEOOXOIUMYIO CUCTEMAaTU3UPOBATH HE-
. CTOSIHMM HaXOJIUTh BBISIBUTH HOBEIE,
uHbopMarmei uH(GOpPMAITNIO B paMKax 00X0UMYIO HH-

OTJIeTIbHBbIE (PparMeHTHI
uH(pOpMAaIUU B paMKax
MOCTABJICHHOM 3a/1a4u

HOCTaB-JICHHOU 3aJ[auu

dbopmaruo B paMmKax
HOCTaB-JICHHOU 3aJja4u

JOTIOJTHUTENbHBIC

MCTOYHUKHU MHGOPMALIIH

B paMKax MOCTABJICHHOU
3a/1auu




3.Hayunoe
OCMBICIIEHHE
H3y4aeMoro
SIBJICHHMSI, TIpOIIecca,
00BEKTa

He moxet nenath HAy4HO
KOPPEKTHBIX BBIBOJIOB U3
MMEIOIINXCS Y HETO
CBEJCHHUIU, B COCTOSSHUU
MPOAHATIM3UPOBATH TOJIBKO
HE-KOTOPBIC U3
MMEIOLINXCS y HETO
CBEICHUU

B cocrosinumn
OCYIIECTBJISITh HAYYHO
KOPPEKTHBIN aHaIU3
MPEIOCTABIEH-HON
uHpopManu

B cocTosiHnmn
OCYILECTBIISITh
CUCTEMATUYECKUU U
HAay4YHO KOPPEKTHBIN
aHaJIu3
MPENOCTABIEHHON
uHpopmarmu,
BOBJICKAET B
UCCJIEJOBAHNUE HO-BbIC
pEJIEBaHTHBIE 3a7a4e
JAHHbIE

B cocrosnuun
OCYIIECTBJISTh
CHUCTEMATUYECKUH U
Hay4YHO- KOPPEKTHBIN
aHau3
MPEI0CTABJIEHHON WH-
dbopmaruu, BOBJICKACT B
HCCJIEIOBAaHUE HOBBIE
pEIeBaHTHBIE OCTAB-
JICHHOM 3aJ1a4ye JaHHbIE

4. OcBoeHue

B cocrosiHuu pemarsb
TOJIBKO (PparMeHTHI

B cocrosiHuu pemarb
MIOCTaBJICHHBIE 337]a4H B

He Tonpko Biajgeet

CTaHIapPTHBIX o B cocrosinumn peuiaTb AJITOPUTMOM U ITOHUMACT
IMOCTAaBJICHHOM 3aJa4H B COOTBCTCTBHUH C 3a-
AJITOPUTMOB IIOCTAB-JICHHLIC 3a1a491 B €Ir'o OCHOBBI, HO 1
COOTBCTCTBHUHU C 3aJaHHBIM JaHHBIM aJITOPUTMOM,
peUICHUA COOTBCTCTBHU C nmpeajiaaracTt HOBBIC
AJIrOPUTMOM, HC OCBOMJI IIOHMMACT OCHOBbI
HpO(i)GCCI/IOHaJIBHbIX o 3aJaHHBbIM aJITOPUTMOM peUICHUA B paMKax
MMPCAJIOKCHHBIN aJITOPHUTM, MMPpCAJIOKCHHOTO o
3aga4 IIOCTABJICHHOM 3aJa4H1
J0IyCKacT OIIIMOKH AJITrOopruTMa
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8. Ocol0enHocTn peanu3auvy JIUCHMIUIMHBI ISl MHBAJUAOB W JHI C
OrPAHUYEHHBIMHM BO3MOKHOCTSIMH 3/10POBbSI.

Jlist  ocymIecTBIEHUS TPOIEAyp TEKYIIero KOHTPOJIA YCIIEBAEMOCTH W
IPOMEKYTOYHON aTTeCTalud OOyYarOIMXCS CO3JaHbl (DOHIBI OICHOYHBIX CPEJCTB,
aJanTHPOBAHHBIC JJISI HHBAIHMJIOB U JIUI] C OTPAaHUYCHHBIMHA BO3MOXKHOCTSIMH 310POBBS
U TIO3BOJISIIONIME OIEHUTh JOCTI)KCHHE WMHU 3alVIAHUPOBAHHBIX B OCHOBHOMU
00pa3oBaTenpHON MpOrpaMMe pe3yabTaTOB 00yUEHHUS U YPOBEHb C(HOPMUPOBAHHOCTH
BCEX KOMIIETEHIINH, 3asBJICHHBIX B 00pa3oBaTeabHOM nporpamme. @opma npoBeieHHs
TEeKylIeld aTTecTallud JMJid CTYJIEHTOB-MHBAJIUIOB YCTaHABIMBACTCA C YYETOM
WHIMBUYATbHBIX MCUXO0(PU3HUUYECKUX OCOOCHHOCTEH (YCTHO, MHUCHhbMEHHO Ha Oymare,
MUCHMEHHO Ha KOMIbIOTEpE, B (OpME TeCTUPOBAHUSA U T.1.). [Ipu TecTupoBaHuU aJis
CTa0OBUIANIUX CTYICHTOB UCIIOIB3YIOTCS (DOH/IBI OIEHOYHBIX CPEJICTB C YKPYITHCHHBIM
mpudroM. Ha sk3aMeH mpuriamaercs COMpOBOXKAAIONINI, KOTOPBIA oOecreynBaeT
TEXHUYECKOE COMPOBOXKACHUE CTYyACHTY. [Ipu HEOOXOAMMOCTH CTyACHTY-UHBAIUILY
PEAOCTABIISAETCS JIOMOJHUTEILHOE BpeMs JIJIsl TTOATOTOBKM OTBETa Ha dK3aMeHe (WM
3auere). O0ydaromuecs ¢ OrpaHUuYEHHBIMU BO3MOKHOCTSIMU 3/I0POBbS U 00yUaromuecs
WHBATUABl O00ECIICUNBAIOTCS TIEYATHBIMA W DJICKTPOHHBIMUA 00pa30BaTEIbHBIMU
pecypcamu (MporpamMmsbl, yaeOHbIe TTOCOOUSI ISl CaMOCTOATENIbHOM paboOThl U T.J.) B

dbopmax, aIanTUPOBAHHBIX K OTPAHUYEHUSAM UX 3/I0POBbS U BOCIIPUATHUS HHDOPMAITUH:

1) Uis MHBAIMIOB M JIMI[ C OrPAHUYEHHBIMH BO3MOXKHOCTSMH 370POBbS IO
3pPeHHUIO:

- A cJenbIX: 3aJaHusl s BBIMOJTHCHHUS Ha CEMHUHApax M IMPaKTUYECKHUX
3aHATHSAX OQOpMIISIIOTCS  penbepHO-ToUueyHBIM TpudToM bpaitng wim B BuIe
AJIIEKTPOHHOTO  JIOKyMEHTa,  JIOCTYITHOTO C  TOMOIIBI0  KOMIBIOTEpAa  CO
CHEIUATN3UPOBAHHBIM ~ MPOTPAMMHBIM ~ OOECIIEYCHUEM  JUIA  CJEMBIX,  JU0O0
3aYUTHIBAIOTCS ACCHUCTCHTOM; IMCHMEHHBIC 3aJlaHUsl BBIOJNHAIOTCS Ha Oymare
penbedHO-ToYeHHBIM mIpUGTOM bpaiiiis uiv Ha KOMITBIOTEPE CO CHEITUATH3UPOBAHHBIM
MPOrPaMMHBIM O0ECIIEUYEeHUEM ISl CJIETBIX JIMOO HAJAMKTOBBIBAIOTCS ACCHCTCHTY;
oOydJaromuMcsi JJIs1 BBITIOJHEHUS 3aJaHusi MPU HEOOXOJUMOCTH TPEIOCTaBIISETCS
KOMIUJIEKT MUChbMEHHBIX TPUHAITICKHOCTEN 1 Oymara Jijisi michMa peibehHO-TOYCHHBIM
mpudTom  bpaitnsg, KOMOBIOTEp CO  CICHHAIM3UPOBAHHBIM  MPOTPAMMHBIM

00eCIICUCHUEM MJISl CIICTIBIX;



- A caa0oBMASIIUX: O00€creurBaeTcs HWHAUBUIAYATbHOE PaBHOMEPHOE
ocsemieHue He MeHee 300 mrokc; oOydaromMMCs JJis BBINOJIHEHMS 3aJaHUsl NpU
HEOOXOJMMOCTH MPEIOCTABIIAETCS YBEIMUYMBAIOIIEE YCTPOMCTBO; BO3MOXKHO TaKKe
UCII0JIb30BaHUE COOCTBEHHBIX YBEIMYMBAIOLIUX YCTPOMCTB; 3aaHUs JAJIS BBIIOJHEHUS
3a1aHuii 0(hOPMIIAIOTCS YBEIMUEHHBIM MIPUPTOM;

2) ans MHBAJIHMIOB M JIMI[ C OIPAaHMYCHHBIMH BO3MOXKHOCTSIMH 3JI0POBbS 10
CIyXy:

- A" TAyXux M cjJadocaplnuammx:  o0ecrneyuBaeTcs — HaJlu4uue
3BYKOYCUJIMBAIOIIEH armapaTypbl KOJUIEKTUBHOIO IMOJIb30BaHUs, IIPU HEOOXOAUMOCTH
o0y4aroluMcsl IPEeI0CTABIAETCS 3BYKOYCUIIMBAIOIAs anmnapaTrypa UHAMBUIYaJIbHOTO
[I0JIb30BaHUS; IPENOCTABISIOTCS YCIYTU CypAONIEPEBOTUNKA;

- IJISl CJENOrJIYXHX JOIyCKAaeTcsl NPHUCYTCTBHE ACCHCTEHTA, OKA3bIBAIOLIEIO
yciayra  TudiaocypaonepeBouuka  (IOMUMO  TpeOOBaHUM,  BBITTOJTHSIEMBIX
COOTBETCTBEHHO JJIS CJIETIBIX U TIyXUX);

3) Ui UL C TSHKEIBIMU HAPYIICHUSIMH PEYH, TIYXHX, CIA00CIIBIIIAIINX JICKITUH
U CEMUHapPbl, TPOBOJUMBIE B YCTHOH (hopMe, IPOBOJAATCS B MUCbMEHHOUN opMe;

4) Uil VHBAIUIOB M JIMI[ C OrPAaHMYCHHBIMH BO3MOXKHOCTSIMH 3/I0POBBS,
HMEHIIMX HAPYLIIEHHUS ONOPHO-IBUIATEJIbHOI0 ANNApaTa:

- JUIsl JIL C HapyLIEHUSMH ONOPHO-ABUIATENIbHOIO ammapara, HapyLICHHSIMHU
JBUTATENbHBIX (DYHKIMI BEpXHUX KOHEYHOCTEW WJIM OTCYTCTBUEM BEPXHHX
KOHEUYHOCTEH: NUChbMEHHBIE  33JaHMUsS  BBINOJHSIKOTCS Ha  KOMIIBIOTEPE  CO
CHELMATU3UPOBAHHBIM ~ MPOrPaMMHBIM ~ OOECHEUYEHHEM WM  HaJAUKTOBBIBAIOTCA
ACCUCTEHTY; BBIIOJHEHUE 3aJaHUN (TECTOB, KOHTPOJIbHBIX pabOT), MPOBOJUMBIE B
NUCbMEHHOM (opme, MNpPOBOASTCS B YCTHOM ¢opMe myTeM ompoca, Oecenbl ¢

00yYarouumMcs.
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9. YueOHO-MeTOAMYECKOE U MHPOPMALIMOHHOE 00ecnievyeHne TUCIIUTIINHBI
OcHoBHas uTEpaTypa:

1. AnxacoB, A.b. Bo30o0OHOBIIsIEMbIE UCTOYHUKH dHEPTUH: yueOHOoe mocodue / A.b.
Anxacos. — M.: MDH, 2011. - 270 c.

2. Cubukun, 10.JI. HeTrpaauinuoHHbIE M BO300OHOBISEMBIC HWCTOYHHKH JHCPTHUU:
[yaebnoe nmocobue] / FO. . Cubukun, M.YO. CubukuH. — 2-¢ u31., UCIp. U JOI. —
M.: PagnoCndrt, 2009. — 229c¢.

JlonoiHUTEIbHAS JIUTEpaTypa:

3. Bemukanos, H.JI. T'mapocunoBsie yCTaHOBKM M BO300OHOBIISIEMbIE HCTOYHUKHU
sHeprun: yue0. / H.JI. Benukanos; KI'TY. — Kamuaunrpan: KI'TY, 2006. — 200 c.

4. KopoOkoB, B.A. IIpeoOpazoBanue »sHeprum okeana / B.A. KopoOxor. -
Jlennnrpan: Cynoctpoenue, 1986. — 279 c.

5. Oo6opynosanue '9C: yuebHOE mocobue no Kypcy « JHEpreTH4ecKue yCTaHOBKID)
/ A.YO. AnekcanapoBckuii, FO.A. 3abonoukuii, H.M. MaTBueHKo u Ap.; O pel.
B.M. OOpe3koBa; M-BO HayKu, BbICHI. IIK. U TE€XH. NOAUTUKA PD; MOU. — M.:
MDBH, 1992. - 86 c.

6. Posa, A.n1a Bo300OHOBIsIEMbIC UCTOYHUKH dHEPTUH. DU3UKO-TEXHHUECKHE OCHOBBHI:
[y4eb. mocobue] / A.na Po3a; nep. ¢ anrn. noxa pea. C.I1. Mansimienko u jp. —
Honronpynnsiii: MaTen-next, 2010. — 703 c.

7. Conneunas sHepretuka: yuyeOHoe mocodue / B.M. Buccapuonos [u np.]. — M.:
MBS, 2008. - 276 c.

8. CmpaBounuk moxaynsi: BozoOHOBsiembie ncTounuku 3ueprun / [B.®. beneit [u
ap.]]; [moa pen. B.®. benes [u ap.]]; KanunuHrpajackuii rocyaapCTBEHHBIM
TexHuueckui ynusepcuret. — Kanmmaunrpan: KI'TY, 2015. — 256 c.

9. Tratigemn, J1. V.A. BozoOHoBmsiembie ucTounuku dHepruu / JI. Y.A. TBaenenn. —
M.: Dueproaromusaar, 1990. — 390 c.

10. llledrep, A.N. HcnonszoBanue sHepruu Berpa / SL.U. Uledrep. — 2-e uzn.,
nepepad. u gon. — M.: Dueproaromusnar,1983. — 200 c.

10. MaTepuajibHO-TeXHHYECKOe o0ecredeHne JUCIUTLIHHbI

JlucuumanHa oOecreueHa KOMIBIOTEPHBIMU Kiaaccamu  (4-29, 4-35, 4-37),
OCHAIICHHBIMHU MIPOEKTOPaMU, MHTEPAKTUBHBIMU U MAarHUTHO-MapKEPHBIMU JJOCKAMM.

10.1. MarepuajbHO-TeXHUYECKas 0a3a

[IporpammHoe oOecrieueHne o JUCIUIIINHE:

1. Matlab Simulink

2. PVSyst

3. Homer Pro

19



10.2. llomemenus AJisi CAMOCTOSITEJILHOM PadoOTHI.

YuebHass aymauTopus IS cCaMOCTOsITeIbHOM paboTel — 4-29, 4-35, 4-37, r.
I'posubii, [Ipocnext Xyceiina Mcaesa 100.

Aynautopun 4-29, 4-35, 4-37 ABASIOTCS KOMITBIOTEPHBIMH KJIACCAaMU C JTIOCTYTIOM K

CCTU HMHTCPHCT, OCHAIICHHBIMH JIMOCH3WOHHBIM IIPOI'PAMMHBIM obecrieuenrneM MS

Windows u MS Office.

Pa3pador4uk:

accucteHt kad. « ATTIII» /Canamos 1.X./

CoruacoBano:
W.o. 3aB. kadenpoii «ATIIID» /Xaxumos 3.J1./
Hupextop AYMP /MaromaeBa M.A./
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