MUHUCTEPCTBO HAYKHU U BBICIIIEI'O OEPA3OBAHUS POCCUMCKOM
OEJIEPALIN
OEJIEPAJIBHOE I'OCYJAPCTBEHHOE BIXOJDKETHOE OBPA30OBATEJIBHOE
YYPEX/IEHUE BbICHIEI'O ObPA3OBAHNWA
«PSI3AHCKMI T'OCYJAPCTBEHHBIN YHUBEPCUTET UMEHMU C.A. ECEHUHA»

YT1Bepxkaaro:

JlexaH pU3NKO-MaTeMaTHIECKOTO
dakynbTeTa

%/ H.B. ®enoposa

«30» aBrycra 2018 1.

PABOYAS MPOTPAMMA JUCHUTJIUHBI
CoJiHeYHas1 JHEPreTUuKa

YpoBeHb OCHOBHOM NpoheccuoHaNbHOM 00pa30BaTEIbHON MPOrpaMMBI
O0akajaBpuar

Hamnpasnenne noarorosku 27.03.05 UnHoBaTHKAa

HampasnenHocts (poduiib) MOATOTOBKY YNpaBJieHNe HHHOBALIMOHHOM
AeSITeJIbHOCTBHIO

®dopma oOydeHHUS OYHAasK

Cpoxku ocoenusi OITOII HopMaTHBHBIN CPOK 0CBOeHMS 4 1o/
@akynpTeT (PU3MKO-MaTeMATHYECKHH

Kadenpa oduieii u Teopernyeckoii puzuxku u MIID

Psa3zanb, 2018



BBOJHASI YACTD §
1. LEJIM OCBOEHMS YUEBHOM JUCHUTIJIMHBI (MOJY J1S])

Lenbto ocBoeHust yuebHoit mucuuiuimHbl  CoJlHeYHAss JHepreTuka ABJIETCS
¢dopmupoBanue y OaxkaJaBpOB MPEACTABICHUH O NPUHIMIAX IEHCTBUSA (HOTORIEKTPUUECKUX
npeoOpa3oBareneld COJNHEYHON SHEpPrud, TEXHOJIOTHUSX HX M3TOTOBJICHUS, COBPEMEHHBIX
IIOJIYIIPOBO/IHUKOBBIX CTPYKTYpax, MPEeIHAa3HAYEHHBIX JJIS PeaJr3allii COJHEUYHbIX IEMEHTOB,
METO/Iax HCCIIe0BaHus (OTOAIEKTPUUECKUX IpeoOpazoBarenei, a TakkKe KOMIIETEHIHH,
MPEIYCMOTPEHHBIX 00pa30BaTEIbHBIM CTAHJAPTOM, U TOTOBHOCTH 00Yy4aeMOTo K BBITIOJHEHHUIO
Pa3IMYHbIX BUJIOB IPOPECCUOHATBHOMN AEATEIbHOCTH.

2. MECTO VYEBHOW JUCLMUIIJIMHBI (MOJYJISI) B CTPYKTYPE
OIIOITI BY3A

2.1. VYuebnas mucummimaa CoJiHeuHash JHEPreTHMKa OTHOCHTCA K bioky 1, mumkiy
b.1.B./IB.14 /IlucuunjMHbI 10 BHIOOPY (BapuaTHBHAS 4acTh).

2.2. Jlna w3ydeHHs JAHHOW y4eOHOM JUCLUILIMHBI (MOMIYNS) HEOOXOIMMBI CIIEAYIOIIIE
3HAHUS, YMEHUSI ¥ HABBIKH, (POPMHUPYEMBbIE MPEIISCTBYIOIUMHU AUCITUTUTHHAMM |

dusnka;

MaremaTuka

XUMUS U MaTE€pPUAJIOBEICHNUE;

DIEKTPOTEXHHUKA U AIEKTPOHHKA;

[IpoMblIlITIEHHBIE TEXHOJIOTUU U MTHHOBAILUH.

2.3. TlepedeHb NOCIEAYIOMMX Y4EOHBIX IUCLMIUIMH, I8 KOTOPBIX HEOOXOAMMBI 3HAHHMS,
YMEHUS U HaBBIKH, POpMUpyEeMbIe JaHHON YICOHOW MUCITUTIITHHOM:
Muxkpo- 1 HaHOPJIEKTPOHUKA U MHHOBALIUY;
CoBpeMeHHbIE TEXHOJIOTHUH AIEKTPOHUKH U MHHOBAIINH;
l'ocynapcTBeHHBIN SK3aMEH.



2.4 TlepevyeHb IUIAHUPYEMbIX Pe3yJIbTATOB 00y4eHHs MO JMCUMILINHE (MOIY.J110), COOTHECEHHBIX € IJIAHNPYEeMbIMH
pe3yJbTaTaMH OCBOEHHSI OCHOBHOM NMPOo(eCcCHOHAIBLHOM 00pa30BaTe/IbHOI MPOrPaMMBbI

N3yuyenue naHHON ydeOHOM AMCIMIUIMHBI HampaBieHO Ha (opmupoBaHue y oOydaromuxcs o0mexkyiabTypHbix (OK)
(oomenpodeccuonanbubix- OIK) u npodeccuonanbubix (ITK) komneTeHImiA:

Howmep/ B pesynbraTe n3yueHus yueOHON qUCIUTUIMHBI 00yJarOIUECs TODKHBI:
Ne HHJEKC ConeprxaHne KOMIETEHIINH
/o | KoMIere (vm ee yacTH) 3HaTh Ymern Brnaners
HIUU
1 2 3 4 5 6
OIIK-4 | CrocoOHOCTBIO OcHoBHbIE npuHuumel | KoppexktHo obocHoBate BbIOOp | HaBbikamu pa3paboTKu
000CHOBBIBATH IPUHSTHE OpraHu3aIuu MPOIIECCOB | TEXHMYECKUX  CPEACTB  JUIS | TEXHOJOTHYECKUX MIPOTIECCOB
TEXHUYECKOTO PEIICHUS IIPU | MPOEKTUPOBAHUS, peanu3anuu MPOIIECCOB | TIPOM3BO/ICTBA
pa3paboTKe MPOEKTa, WCCTIEOBAHUS M TPOU3BOJICTBA | MPOCKTHUPOBAHUS, (hOTOAEKTPUIECKUX
1 BBIOMpATh TEXHUYECKHE (hOTOINEKTPUYECKUX HCCJIEIOBaHMS U TPOU3BOJCTBA | IpeoOpasoBareneit COJIHEYHOM
' CpelCTBa M TEXHOJIOTHH, B npeoOpaszoBaTesiell  COMHEYHOU | GOTOIIEKTPUUCCKUX SHEPTUM C YYETOM TpeOOBaHUI
TOM YHCIIE C yYETOM SHEPTHUH. npeoOpaszoBareneil CONMHEYHOU | SKOJIOTHH.
9KOJIOTHYECKHX MTOCIENCTBUI SHEPTUU C y4eTOM TpeOOoBaHMIA
VX NIPUMEHEHUS 3KOJIOTHH.
OIIK-5 OCHOBHBIE TTpaBHIIA CocTaBnarb HMHCTpYKUMM 10 | HaBbikamu npuMeHEHUs mpaBul
CL0COGHOCTLIO IIPOU3BOJCTBEHHON TEXHUKHU obecrieueHni0  0€30MaCHOCTHU | MMPOU3BOJICTBEHHOM TEXHUKHU
0€30MacHOCTH, pa3pabaThIBaeMbIX 0e30MmacHOCTH,
HCIIOJIb30BATh IIPAaBUJIA . .
IIPOU3BOJCTBEHHON CaHUTApHUH, | TEXHOJIOIMYECKUX IIPOLECCOB. IIPOU3BOJCTBEHHON CaHUTApHH,
TEXHUKH 0€30MacHOCTH N N
. MOKapHOU OE€30MaCHOCTH U MOKapHOU OE30MaCHOCTH MPU
2. MIPOU3BO/ICTBEHHOMN
. HOPMBI OXpaHsbl TpyAa Mpu pa3paboTKe TEXHOJIOTUYECKUX
CaHUTapHUH MOKAPHOU
IIPOU3BOJICTBE U UCCIIEI0BAHUU MIPOLIECCOB.
0€30MacCHOCTH U HOPMBI
(hOTORNEKTPUYECKUX
OXpaHbl Tpya . .
npeoOpaszoBareseil CoMHeYHOU
SHEPTUH.
[K-7 CIOCOOHOCTBIO OcHoBHble mpuHIUIIEI cbopa u | [IpoBoauTH KOppeKTHbIN | HaBbikamMu IpUMeHEHUsI METOI0B
3 CUCTEMAaTU3UPOBATH U aHalM3a Hay4YHO-TEXHUYECKOW | aHanu3  uHpopmammu Ui | IOMCKA U aHAJIM3a Hay4yHO-
' 00001aTh HHPOPMAITUIO IO | U HOPMAaTUBHON HHQOpMaIK | oOecrieueHus pa3paboTKU | TEXHUYECKON U HOPMATHUBHOM
WCIIOJIb30BAHUIO U Uis  oOecriedeHusl pa3pabOTKU | TEXHOJIOTUYECKUX  MPOIIECCOB | MH(GOPMAIIUU ISl OOeCTieueHuUs




(hOpMHPOBAHHIO PECYPCOB

SHEPIruMu.

MPOIIECCOB  M3TOTOBJICHHS U | U3TOTOBJICHUS M HCCIICIOBAHUSA
UCCIIEIOBAHUS ($OTOATEKTPUICCKIX
(hOTOINEKTPUICCKIX npeoOpa3oBarenieil  COTHEUHOU
npeoOpa3oBareseil COJHEYHOH | SHEpTHUH.

MPOIIECCOB U3TOTOBJICHUS U
UCCIICTOBAHMS
(OTONEKTPUUYECKIX
npeobOpazoBaresniell COJTHEUHOM
DHEPTHUH.

2.5 KapTa KoMIeTeHINI TUCIUTIITUHBI.

KAPTA KOMIETEHIUI IUCHUILIAHBI

HAMMEHOBAHUE TUCHUIUIMHBI CosiHeYHasi JHepPreTuKa

Ilenb AMCITUTIIUHBI

MTOJTYITPOBOJHUKOBBIX CTPYKTYpax,

Henbto ocBoenus yueOHo# nucuuiuiiHbl CoJiHeYHAsi JHepPreTHKa sBIsieTcs popMUpoBaHUE y OakajgaBpOB MpEACTaBICHUI O
MpUHIMIAX AEUCTBUS (POTOAIEKTPUUECKHUX MTpeoOpa3oBaTesiell COTHEUHON IHEPTUH, TEXHOJIOTUSAX UX U3TOTOBJIEHHS, COBPEMEHHBIX
npelHa3HaYeHHBIX JUISl peald3alli COJIHEYHBIX JJIEMEHTOB,
(hoTOANEKTpUYECKUX TpeoOpa3oBareseil, a Takke KOMIETEHIINH, TPEeTyCMOTPEHHBIX 00pa30BaTENbHBIM CTAHJAPTOM, U TOTOBHOCTH
00y4aeMOoro K BBIIOJHEHHIO Pa3JIMYHbIX BUAOB MPOPECCHOHATBHOMN NESTEIbHOCTH.

METOoJaX MCCICIOBaHUA

B npouiecce ocBoeHust JaHHOM AUCHUIUIMHBI CTYACHT (GOPMUPYET U IEMOHCTPUPYET CIAEAYIOUTNE

obmenpogeccuoHaIbHbIE KOMIIETECHIINH:

KOMIIETEHIINU [lepeyeHb KOMIIOHEHTOB Texunonoruu GpopmMupoBaHus Popma oueHoHOro YPOBHH 0CBOCHNA
CpE€AcCTBa KOMIICTCHIINN
MHAEKC DOOPMVYIJIMPOBKA
OIIK-4 CrocoOHOCTBIO 3HATB: OCHOBHEIE IlyreM npoBeaeHus 3amura IHoporosplii:
000CHOBEIBATH MPUHIIUIIBI OpraHu3auu JICKIIUOHHBIX 3aHSATHH, 1ab0paTOPHBIX paboT, | 3HaeT OCHOBHEIC
MPUHSTHE MPOIIECCOB 1ab0paTOPHBIX padoT, 3a4er. NPUHIMIIBI  OPraHU3aANU
TEXHUYECKOTO MPOEKTUPOBAHUA, MIPUMEHEHUSI HOBBIX MPOIECCOB
pelIeHus TIpu HCCIIEIOBAHUS U 00pazoBaTeIbHBIX MPOEKTUPOBAHUSI,
paszpaboTke MIPOU3BOJICTBA TEXHOJIOTUH, HCCIICIOBAHUS n
MPOEKTA, BEIOUPATh | (DOTODIEKTPUUECKUX Opra"u3aiuu MPOU3BOJICTBA
TEXHUYECKHUE npeoOpaszoBareneii CaMOCTOSTCILHOU (bOTOINEKTPUIECKIX
cpencTsa u COJIHEUHOM HHEPTHUH. paboTHLI. npeoOpaszoBareneit
TEXHOJIOTHH, B TOM | YMeTh: KOPPEKTHO COJIHEUHOUW SHEPTHUH.
qHCIIe ¢ yYETOM 000CHOBaTh BBIOOp Cnocoben
DKOJIOTHYECKUX TEXHUYECKUX CPEACTB MJIs aHAJIM3UPOBATh CTENECHb




MOCJIEACTBUI UX peanuzanuu IIPOLIECCOB 9KOJIOTMYHOCTH
MPUMEHCHHUS POCKTHUPOBAHHSI, TEXHOJIOTUIECKUX
UCCIIEIOBAHUS u IIPOLIECCOB.
MPOU3BOACTBA IToBLINIEHHDIIH:
(OTOINEKTPUIECKUX Brnaneer HaBBIKAMU
npeoOpaszoBareneit pa3paboTku
COJTHEYHOM  DHEPrum  C TEXHOJOTUYECKHUX
y4eTOM TpeOoBaHUM MIPOLIECCOB MPOU3BO/ICTBA
9KOJIOTHH. (OTOANEKTPUUYECKIX
Baagers: Hagbikamu npeoOpaszoBareneit
pa3zpaboTku COJTHEYHOW DJHEPrU:M C
TEXHOJIOTUIECKUX y4eToM TpeOoBaHuUit
MPOLIECCOB  MPOU3BOJICTBA HKOJIOTHH.
(hOTOINEKTPUYECKUX
npeoOpaszoBaTeei
COJTHEYHOM  DSHEPruM  C
y4eTOM TpeboBaHUH
9KOJIOTHH.
OIIK-5 3Hatb: ocHOBHbIEe mpasuia | [Tyrem npoBeneHus 3amura IHoporosslii:
IIPOU3BOJICTBEHHOU JICKIIMOHHBIX 3aHATHIHA, nabopaTopHbIX paboT, | 3HAeT OCHOBHBIE MpaBUiIa
CriocoOHOCTBIO TEXHUKH 0e30MmacHOCTH, | 1TabopaTopHBIX PadoT, 3ayer. MIPOU3BOJICTBEHHON
HCIO0JIb30BATh IIPOU3BOJICTBEHHOU MPUMEHEHHUS HOBBIX TEXHUKH O€30MacHOCTH,
MIpaBUJIa TEXHUKH CaHHUTapuH, NOXKapHOH | 0Opa3oBaTeNbHBIX MIPOU3BOJICTBEHHON
0€30MacHOCTH 0€30MacHOCTH W HOPMBI | TEXHOJIOTHUH, CaHUTApUH,  TOXKAPHOU
MIPOU3BOJICTBEHHOM | OXpaHbl Tpyaa IpU | OpraHu3anuu 0€30MacHOCTH W HOPMBI
CaHUTapuu IIPOU3BOJICTBE U | CAMOCTOSITEIBHOMN OXpaHbl Tpya.
MOXKapHOM UCCIIEIOBAaHUH paboTHI. IloBbIlIEHHBII:
0€30MacHOCTH U (hOTORNEKTPUYECKUX Brnaneer HaBbIKaMU
HOPMBI OXpaHbl npeobpaszoBareneit PUMEHEHHUS MIPaBHIT
Tpyna COJTHEYHOU SHEPTHUHU. IIPOU3BOJICTBEHHON
YMmeTh: COCTaBIISATh TEXHUKH 0€30MacHOCTH,
UHCTPYKITUT o IIPOU3BOJICTBEHHON
00ecreyeHnIo CaHUTApUHU,  TOXKAPHOU




0e30MacHOCTH 0€30MacHOCTH npu
pa3zpabaThiBaeMbIX pa3zpaboTke
TEXHOJIOTHYECKHUX TEXHOJIOTHYECKUX
MPOIIECCOB IIPOLIECCOB.
Buaapgers: HaBbIKAMH
MIPUMEHEHHUS MpaBUI
MPOU3BOJACTBEHHOMN
TEXHUKHA 0Ee30I1aCHOCTH,
MPOU3BOJACTBEHHOMN
CaHUTAPHH, MOXapHOU
0e30MacHOCTH pu
pa3zpaboTke
TEXHOJIOTHYECKHIX
TIPOIIECCOB.
[MpodheccroHanbHble KOMIIETEHIUH:
KOMIIETEHIINU [lepeyeHb KOMIIOHEHTOB Texunonoruu GpopmMupoBaHus Popma oueHOtHOro YPOBHH 0CBOCHNA
CpE€AcTBa KOMIICTCHIIMHU
NHJEKC OOPMVYIIMPOBKA
T1K-7 CIIOCOOHOCTBIO 3HATD: ocHoBHbIE | [Tyrem mpoBenenus 3amuTa IHoporossrlii:
CUCTeMAaTHU3UPOBaTh | MPUHLHUIIEI cOOpa U aHaJIKM3a | JIEKIIMOHHBIX 3aHSATHUH, nabopaTtopHbIX padoT, | 3Haer OCHOBHBIE
1 000011aTh Hay4YHO-TEXHUYECKOM 1 | 1a00paTOPHBIX padoT, 3a4er. NpUHIUIIEI  cOopa W
nH(MOPMALIUIO 110 HOPMAaTUBHOI MH(pOpPMalUU | IPUMEHEHUS HOBBIX aHaim3a Hay4YHO-
WCIOJIb30BAHUIO U TUIS obecrnieueHus | 00pa30BaTEIbHBIX TEXHUYECKOHN u
(hopMHUpPOBAHHIO pa3paboTku MIPOLIECCOB | TEXHOJIOTHUH, HOPMAaTUBHOM
pecypcoB W3TOTOBJICHUS U | OpraHu3anuu uH(popMauu TUISE
HCCIIeIOBaHUS CaMOCTOSITEIbHOM obecrieyeHus pa3padOTKH
(hOTORNEKTPUYECKUX paboTHL. MPOLIECCOB U3TOTOBJICHUS
npeoOpaszoBareneit u WCCIIEIOBaHHUS
COJIHEUHOM HHEPTHUH. (bOTOINEKTPUIECKIX
Ymersb: MIPOBOIUTH npeoOpa3zoBareneit
KOPPEKTHBIN aHaJIn3 COJIHEUHOUW SHEPTHUH.
uHpopManun ISt Cnocoben
obecrieueHuss  pa3pabOTKU aHAJIM3UPOBATh CTENEHb




TEXHOJIOTUIECKUX
IPOIIECCOB M3TOTOBJICHUS H
UCCIIeIOBAHHS
(OTOINEKTPUIECKUX
npeoOpaszoBarenei
COJIHEYHOM DHEPTHUH.
Baanern: HaBBbIKAMH
MIPUMEHCHHUS METO/IOB
MOWICKa W aHaJn3a Hay4HO-
TEXHUYECKOU u
HOPMAaTUBHON WH(popMauu
TUISt obecrieueHus
MPOIIECCOB M3TOTOBJICHUS U
WCCIIeIOBaHUS
(hOTOATEKTPUUECKUX
npeoOpaszoBaTeei

COJTHEYHOU SHEPTHH.

JIOCTOBEPHOCTHU
uH(popMaLUU.
IHoBbIIEHHBbI:
Bnaneer naBbikaMu
IIPUMEHEHUSI METO/I0B
MOMCKA U aHajIu3a
HAaYyYHO-TEXHUYECKOU 1
HOPMaTUBHOMN
uH(popMaluu s
obecrieyeHust MpoIeccoB
W3TOTOBJICHUS U
UCCIIEIOBaHUS
(bOTOANEKTPUYECKIX
npeobpazoBarenein
COJIHEYHOM HHEPTUHU.




OCHOBHAA YACTb 5
1. OFBEM VYEBHOU JUCHOUIUIMHBI W BUJAbBI VYUYEBHOU
PABOTDI

Cemectp
. Bcero
Bun yue6HOi paboThI QOB No 7
4acoB
1 2 3
KonrtaktHas pabora oOyuaromuxcs ¢ 54 54
npenojasareneM (1o BugaM y4eOHbIX
3aHsATUI) (BCEro)
B Tom umncae:
Jlexknuu (JI) 18 18
IpakTuueckue 3anustus (I13),
Cemunapsi (C)
JlabopaTopHbie padoTsl (JIP) 36 36
CamocTtosaTenbHass pabora CTyAeHTa 54 54
(Bcero)
B Tom yncae
CPC 6 cemecmpe:
K 5 KII HET HET
ypcoBasi padora KP ot ot
JIpyzue euovt CPC:
N3yuyeHne qurepaTypsbl 19 19
IToaroroBka TeMaTH4YeCKUX 11 11
0030poB
IloaroroBka K 3a4erty 4 4
IToaroroBKa K BBINMOJHEHHIO U 20 20
3a1mTe Ja00paATOPHBIX padoT
CPC 6 nepuoo ceccuu
Bu mpoMexyTouHOM sauer (3),
aTTeCTaluu Srsanen (J)
HUTOI'O: O6mas JacoB 108 108
TPYAO0EMKOCTh 3ad4. ef. 3 3




2. COJIEPXXAHUE YYEBHOU JJUCITUTIJIMHBI
2.1. Coneprkanue pa3eiaoB yueOHON AUCIUTIITUHBI

<
< g s | 2 § HaHMeHgBaHHe pasieia Cogep:xaHue pazjiena B TUAAKTHUECKUX eIUHULAX
§ é yueOHON JUCTIUTUTHHBI
1 2 3 4
[Ipennoceinku passurtus | CoiicTBa COJIHEYHOTO U3JIy4YEHUS.
COJIHEYHOM 3HepreTuku. | PacmpocTpaHeHue  u3iaydyeHus B aTMocdepe.
1 [loTeHnmanpHple  BO3MOKHOCTH  HCIIOJI30BAHUS
coJiHeYHOM oSHepruu. HanpaBnenust pa3Butus
COJIHEYHOU DHEPreTUKHU.
[TpuHnmn neiictus | [loaynpoBoaHukoBsie MaTepuansl s OOI1.
(hOTORNEKTPUYECKOTO OOl Ha OCHOBE MOIYNPOBOAHMKOBOIO  P-N-
2 | mpeoOpa3zoBarens nepexona. Wneansubiii ®OII. Peanpubiii OOII.
COJIHEYHOU DHEPTHHU. DddextuBHocTs DII1. OCHOBHBIE XapaKTEPUCTHUKH
OOII.
OcHoBHble  BapuanThl | ['erepoctpykTypHbiii ®II1. @311 Ha ocHOBe nuona
3 (hOTOINEKTPUYECKUX [Mottku. [Ipumenenne M/III- cTtpykTyp B KauecTBe
npeoOpazoBaTeei ®OII. Cpasuenue r¢dextuBHOCTH DIII.
COJIHEYHOM DHEPTHUH.
CoBpemeHnHoe CoBpeMeHHBIE  TOJIYIIPOBOJIHUKOBBIE  MaTEpHaJIbl
COCTOSIHIE mia ©OII. Torkomienounsie ®OII. ®DII Ha ocHOBE
4 | GOTORNIEKTPUIECKHUX amop@dnoro KpEMHHUS. AHTHOTpa)KarOIINE
npeoOpaszoBaTenei nokpsiTust. Kackamgusie @POII. OOl Ha ocHOBe
COJIHEYHOM YHEPTUU HAaHOPa3MEPHBIX CTPYKTYD.
7 [Ipumenenne OOI1 B | Bausaue ¢axTopoB KOCMHUYECKOTO IPOCTPAHCTBA
5 | KOCMHYeECKOM Ha paboty ®OI1. Bapuantsl koHcTpyKinu OOIT mis
MIPOCTPAHCTBE KOCMHMYECKOTO IIPUMEHEHUS. CoBpeMeHHbIE
TEHJICHIIMU pa3BUTH KocMuueckux OOI1.
Mertobl KOHTpOJig | BonpT-amnepHas XapaKTEepUCTHKA OOIL.
xapakrepuctuk OIII. NmuTaTopsl COJIHEYHOTO MBJIYYCHHUS. Y CIIOBHS
6 oceemienusi. Mamepenne KIIJI. HccnenoBanue
AHTUOTPAKAIOIINX CBOMCTB MoBepXxHOCTH. Cuctema
xapakrepuctuk OIII.
Texnonorus OcHoBHbIe TpeOoBanus K TexHojorun DOII.
uszroroByieaust GOI1 Texnonoruss kpemHueBbix DOII. DopmupoBanue
7 AHTUOTPAKAIOIINX MTOKPBITUH. [Ipumenenue
MOPUCTOrO KpeMHUs. TOHKOIUIEHOYHAs! TEXHOJIOTHSL.
Texunomoruss ®OIl Ha amopdHOM  KpEeMHHUHU.
Texnonoruss @11 ¢ KBAHTOBBIMU TOUKAMHU.
[IpuHUMIBI OCTPOEHUS | DKOHOMUYECKUE ACHEKThl SHEPIeTUUYECKUX CHUCTEM
sHepreTuueckux cucreM | Ha ocHoBe @OOII. Bapuantsl cxeM mnocTtpoeHus
8 | Ha ocroBe OOII SHEPreTUYECKHUX CUCTEM. [IpeoGpa3zoBaTenu
HalpsKeHUs.  AKKyMyIaTtopel. BkirodeHne B

OHCPTOCHUCTCMY.




2.2. Paznensl yuyeOHOM DUCHUIUIMHBL (MOJYJSI), BUALI yYeOHOU NEATEIBHOCTH U
bopMBbI KOHTPOJIS

< DopMbI
e % Bunel yueOHON AesTeNbHOCTH, BKITIOYAs TEKYIIEro
;3 =¢ HaumenoBanue pazaena CaMOCTOSTEIBHYIO PabOTy CTYICHTOB KOHTPOJIS
3 g Y4eOHOHN JAUCIUTIIMHBI (B yacax) YCIIEBAEMOCTH
g S (no nedensim
JI JIP I13/C CPC BCEro cemecmpam)
1] 2 3 4 5 6 7 8 9
IIpenmoceiku  pa3sBUTHSA TemaTHYecKuii
1 | conueunoit snepretuxu. 2 6 8 0630p
(1 nenens)
[Tpuamn JICUCTBUS Samura
2 (hOTORTIEKTPUUECKOTO 4 12 6 22 1abGOpaTOPHBIX
npeobpazoBartens pa6or
COJTHEYHO YHEPTHH. (2-4 nenens)
OcHoBHBIE BapHaHThI Temarnueckuii
(GOTOIIEKTPHUECKUX 0630p,
3 | npeoGpaszosareneii 2 8 6 16 3amura
. 112a00paTOPHBIX
COJTHEYHOH SHEPTHH. pabor
(5-8 nenens)
COBpEMEHHOE  COCTOSIHUE TemaTtuaeckuii
(hOTOITEKTPUIECKHX 0630p
4 | npeobpasoBareseit 2 4 6 12 Janura
. 112a00paTOPHBIX
COJTHEYHOH SHEPTHH pacor
(9-11 uenens)
[Ipumenenne  ®POIl B TeMaTnueckii
7 5 | kocmuueckom 2 6 8 0630p
IIPOCTPAHCTBE (12-13 nenens)
Merto b1 KOHTPOJIS Temarnyeckuii
xapakrepuctuk ®II1. 0630p,
6 2 12 8 22 Jaira
112a00paTOPHBIX
pabor
(14-16 nenemns)
TexHosorust U3roTOBIICHUS TemaTHyecKuit
7 | ®o1 2 6 8 0630p
(17 uepens)
[IpyuHIMOBI ~ MOCTPOCHHUS Tematmueckiii
8 | oHepreTnueckux cucTEM Ha 2 6 8 0030p
ocHoBe ®OI1 (18 menens)
Paznensl quCHUIITUHEBL
1-8 4 4 3a4er
HUTOI'O 3a 7 cemectp 18 36 54 108
UTOI'O 18 36 54 108




2.3. JlabopaTopHBIil MPAKTUKYM

No .
Ne HaumenoBanue pazznena y4ueOHOI Bcero
ceme- HaumenoBanue nabopatopHbix padoT
crpa pasnena JUCUUTUTAHBI (MOJYJIS1) 4acoB
1 2 3 4 5

1 [Ipeanocelnku pa3BUTHUSA
COJIHEYHOM DHEPreTUKHU.

2 [Tpunnun nevicteust | 1. UccnenoBanue a3dexruBHOCTH 4
(OTOAEKTPUIECKOTO ®OII Ha ocHOBE P-N- epexoja.
npeoOpaszoBarenss coyiHeYHOH | 2. McciienoBanue criekTpa
SHEPTHH. ¢dorouyBcTBUTENbHOCTH DI Ha 4

OCHOBE P-N- nepexoa.

3. UccnenoBanue BOJIBT- aMIIEPHBIX
xapaxrepuctuk OIII Ha ocHOBE P-N-
nepexoa. 4

3 OcHoBHbIE BapuaHThl | 4. MccnenoBanue 3¢ (hekTHBHOCTH 4
(hOTOINEKTPUYECKUX O®OII Ha ocHoBe Oapbepa LoTTku.
npeoOpaszoBareneil conneuHoi | 5. Mccnenoanue xapakrepuctuk OOI1 4
SHEPIHH. Ha ocHOBe rereporepexoa CdS/Si.

4 CoBpemMeHHOe coctosiaue | 6. Mccnemoanne ®II1 Ha amophHOM
(hoTORTEKTPUUECKUX KpEMHUH 4

7 npeoOpa3oBaresneil coJHeyHOU
SHEepPruu

5 [Ipumenenue OOII B
KOCMUYECKOM MPOCTPAHCTBE

6 Mertoabt KoHTpoJis | 7. ViccriienoBanue BObT-(hapaaHbIxX 4
xapakrepuctuk OOII. xapaktepuctuk ®III Ha ocHOBE P-N-

nepexo/a.

8. UccnenoBanue aHTHOTPAKAIOIINX 4
cBoCTB noBepxHocTu OOII.

9. UccnenoBanue MoBEPXHOCTHBIX
CcOCTOsIHMI B reTeponepexoqHoM OOl 4

7 Texnomnorust ~ HM3rOTOBJICHUS
OOII

8 [TpuHIHUIBI MOCTPOCHUS
SHEPreTUYeCKUX CHCTEM Ha
ocHoBe OOII

HUTOI'O B 7 cemecTpe 36
2.4. TlpumepHasi TeMaTHKa KypPCOBBIX padoT

KypcoBbie paboThl HE TPeAyCMOTPEHBI YI€OHBIM TUTAHOM




3. CAMOCTOSTEJIbHAA PABOTA CTYAEHTA
3.1. Bunsr CPC

Ne No HaumenoBanue
- a azzena HOI Bcer
ceMe pa3 pasfiena yae6Ho Buner CPC cero
nen JUCLATIIAHBI 4acoB
cTpa
a (Momys)
1 2 3 4 5
[Ipennoceunku 1. I3yuenue 1 KOHCIEKTUPOBAHUE OCHOBHOM JTU-
pa3BUTHSA TepaTypbl 2
1. | comHeuyHOM 2. I3y4eHne 1 KOHCIIEKTUPOBAHUE JIOTIOTHUTEIb-
SHEPTEeTHUKHU. HOM JIUTEPATypPhI 2
3. Hantmcanue tematnyeckoro o03opa. 2
[Tpuaun
. 1. IToaroroBka K BHIMOJIHEHHIO U 3alllUTe J1abopa- 2
NENCTBUSA .
TOpHOM paboThI Nel.
(dhoTO3NEKTpUYECK
5 | oro 1. IloaroroBka K BHIMOJIHEHHIO U 3alllUTeE J1abopa- 2
' TOpHOU pabOThI Ne2.
npeoOpas3oBarens
. 1. IloaroroBka K BHIMOJIHEHHIO U 3alllUTe J1abopa-
COJIHEUHOM . 2
TOpHOU paboThI Ne3.
SHEPTUH.
OcHoOBHBIE 1. I3yuenune u KOHCIIEKTUPOBAHNE OCHOBHOM U 1
BapUaHTHI JOTIOJTHUTETFHOM JIUTEepaTyphl
¢doToanexktpuyeck | 2. Hamucanue Temaruyeckoro o63opa. 1
3. | ux 3. [ToaroToBKA K BHITIOJHEHHUIO U 3alIUTE Jabopa-
npeoOpaszoBatesie | TOpHOU paboTh Ned. 5
" costHeuHO# | 4. [lonroToBka K BHITIOJIHEHHIO U 3alTUTe J1abopa- 5
SHEPTUH. TOPHOU paboTHI Neb.
7 CoBpeMeHHOEe 1. I3ydyeHue U KOHCIIEKTUPOBAHUE OCHOBHOM U 1
COCTOSTHUE JOTIOTHUTEILHOU JTUTEPATypPhI
dotosnekrpuueck | 2. Hammcanume TemaTtudeckoro o63opa. 1
4 | ux 3. IloaroroBka K BBHITIOJIHEHHIO JTAOOPATOPHOI pa-
npeobOpasoBatene | 60ThI Nob. 5
51 cosiHeuHo# | 4. [lonroroBka K 3amure 1a60paTOpHOI pabOTHI 5
SHEPTHH Ne6.
[Ipumenenne 1. 3ydyeHue u KOHCIIEKTUPOBAHUE OCHOBHOM 2
OOII B | IUTEpaTyphl
5 | KOCMHUYEeCKOM 2. V3yuenue 1 KOHCIIEKTUPOBAHHE JIOTIOTHH- 2
MIPOCTPAHCTBE TEIbHOU JIUTEPATYpPhI
3. Hanmcanue TemaTudeckoro oo63opa. 2
MeToibl 1. 3ydeHnue u KOHCIEKTUPOBAHUE OCHOBHOU U 1
KOHTPOJIS JOTIOTHUTEILHOM JTUTEePaTypPhl
XapaKTEePUCTHK 2. Hanmucanme tematudeckoro o063opa. 1
DOOII. 3. [loaroToBKa K BHITIOJHEHUIO U 3alIUTe Jabopa-
6 TOpHOU paboThl Ne7. 2
4. TToaroToBKa K BBITIOJIHEHUIO U 3alTUTE Tabopa-
TOpHOU paboThl Ne8. 9
5. [ToaroToBKa K BHITIOJNHEHUIO U 3alIUTE Jabopa- 5
TOPHOI paboThl Ne9.
7 | Texnonorus 1. I3yueHue u KOHCTIEKTUPOBAHUE OCHOBHOM JIH-




W3TOTOBJICHUS TepaTypbl 2

OOII 2. I3y4eHne 1 KOHCIIEKTUPOBAHUE JIOTIOTHUTEIb-
HOM TuTepaTypsl 2
3. Hanucanue temarudeckoro oo3opa. 2

ITpuHIHATIBL 1. 3yyeHne u KOHCIEKTUPOBAHNUE OCHOBHOM JIH-
IIOCTPOEHHUS TepaTypbl 2

SHEPreTUUECKUX 2. I3y4eHne 1 KOHCIIEKTUPOBAHUE JIOTIOTHUTEIb-
CUCTEM Ha OCHOBE | HOW JIUTEpaTypbl 2
OOII 3. Hammmcanue Temarudeckoro oo3opa. 2
. 4

3auer WzyueHne KOHCIIEKTOB JISKIHi 10 pa3nenam 1-8.

HUTOI'O B 7 cemecTpe 36
HUTOI'O 36




3.2. I'paduk paboThl cTyieHTA

Cemectp Ne 7

dopmMa OLEHOYHOTO VenoBHoe Homep Henenu
cpescTBa* 0003HaYeHHE 91101 1195 |13 |14 | 15| 16 | 17 |18
Hanucanue reMaTn4eckoro TO + + |+ |+ + |+
0030pa
BoinosiHeHue u +|+ |+ + |+ |+
3aIIMTA JIA00PaTOPHBIX JIp

pador




4. OLEHOYHBIE CPEACTBA JId KOHTPOJIA VYCIIEBAEMOCTHU H
PE3YJIbTATOB OCBOEHHNSI YUYEBHOW JUCIIMIUIMHBI (MOAVIIS) (cm.
DoHO oueHoUHbBIX CPeOCma)

4.1. Buasl KOHTPOJIS U aTTecTaluu, (OPMbI OLIEHOYHBIX CPEICTB

4.2. PeiiTuHrOBasi cUCTEMa OIIEHKH 3HAHUN OOYyYarOMMXCs MO Y4eOHOU JUCHUTIIUHE

(Monymio)
Peitmunzosas cucmema He ucnoyib3yemcsi.
5. YUEBHO-METOJUYECKOE N HWMH®OPMAIIMOHHOE OBECIIEUEHUE

YYEBHOU JJUCIUTIIUHBI (MOIY JIS)
5.1. OcHoBHas JuTeparypa

KonuuectBo
Ucnonb3yercs
No ABTOp (BI), HAUMECHOBAHKE, MECTO U3JIAHUS U Cemec 9K3EMILISIPOB
TIPU U3yICHUU
/T W3/1aTeNIbCTBO, IO P B Ha
pa3zenos
oubnmuoreke | kadeape
1 2 3 4 5 6

Crapocennckuii, B. 1. ®uzuka
MOJIYTIPOBOAHUKOBBIX TTPUOOPOB
MHUKPOIJICKTPOHUKHU [ DIEKTPOHHBIM
pecypc]: yueOHHK JIs
akaJgeMHudeckoro OakamaBpuara / B.
N. Crapocenbckuii. — Mockaa :

1. | FOpaiir, 2016. — 463 ¢c. — 1-8 7 BC
(bakanaBp. AkamemMuueckuil Kypc).
- Pexxum nocryma:
https://www.biblio-
online.ru/book/9A79B4DF-8586-
42B6-AF92-B7EBO45ED169 (nata
obparmienus 21.08.2018)

AHcensM, A.W. BBenenue B Teopuio
MOJTYNPOBOJHUKOB [ DJIEKTPOHHBIN
pecypce] : yueb. [locobne. —

2. | Cankt-ietepOypr : Jlans, 2016. — 1-7 7 9BC
624 c¢. — Pexxum goctyna:
https://e.lanbook.com/book/71742
(mata obpamenus 01.21.2016)

Nmanun, I'.I'. IIpuemankn
ONTUYECKOTO U3TyUYCHUS
[DneKTpOoHHBIN pecypc] : yueo.
nocoowue / I'.I'. Mmanun, B.I1.

3. | Yenubanos. — Cankrt-IletepOypr : 1-8 7 9BC
Jlanp, 2014. — 304 c. — Pexum
J0CTyna:

http://e.lanbook.com/book/53675
(mata oopanienns 21.08.2018)



https://www.biblio-online.ru/book/9A79B4DF-8586-42B6-AF92-B7EB045ED169
https://www.biblio-online.ru/book/9A79B4DF-8586-42B6-AF92-B7EB045ED169
https://www.biblio-online.ru/book/9A79B4DF-8586-42B6-AF92-B7EB045ED169
https://e.lanbook.com/book/71742
http://e.lanbook.com/book/53675

5.2. lonoiHUTEIbHAA JIUTEPATYypa

Ne
n/n

ABTOp (bI), HAUMEHOBAHUE, MECTO U3JIAHUA U
H31aTeJbCTBO, IO/

Hcnoan3yercs
NPH U3yYeHUH
pasnesios

Ce-
MecTp

KoangecTBo 3K3eMILIsi-

poB

B onoamo-
TeKe

Ha ka-
¢enpe

1

2

3

5

6

NBanos, N.W. DnekTpoTeXHUKA U
OCHOBBI DJIEKTPOHUKH [DJIEKTPOH-
HbI pecypc] : yueonuk / U.W. NBa-
HOB, [ .U. Conosres, B.S. ®ponos.
— 9-e u3n., crepeorun. — CaHKT-
[leTepOypr : Jlans, 2017. — 736 c.
— Pexum nocrymna:
http://e.lanbook.com/book/93764
(mata oopanienus 21.08.2018)

1-8

OBC

Bonkos, FO.C. Dnexrpoduznyeckue
M DJIEKTPOXUMHUYECKUE TIPOIECCHI
00paboTKU MaTepuasioB [ DIEKTPOH-
HBII pecypc] : yueb. nmocobue. —
Canxrt-IlerepOypr : Jlanp, 2016. —
396 c. — Pexum goctyna:
http://e.lanbook.com/book/75505
(maTa ooparnienus 21.08.2018)

OBC

[Tytunun, 3.C. OnTudyeckue nokphbi-
TUS [ DIeKTPOHHBIN pecypc] : yuel. /
2.C. Ilytunun, JI.A. I'ybanoBa. —
Canxrt-IlerepOypr : Jlanp, 2016. —
268 ¢. — Pexxum nmocryna:
http://e.lanbook.com/book/72995

(maTa obpanienus 21.08.2018)

1-7

OBC

5.3.

. Jlanp [DnexkTpoHHBIN pecypc]

ba3bl AAHHBIX, I/IH(l)OpMaIII/IOHHO-CHpaBO'-IHbIe H IMMOUCKOBbIC CUCTEMBbI:

. eLIBRARY.RU [3nekrponnsii pecypc]

. Hay4Has 3JIeKTpOHHAs OMOJIMOTEeKa. — Pe-

xum  poctyma: http://elibrary.ru/defaultx.asp, cBoOGomHblli (maTa OOpalCHUS:

21.08.2018).

. Enunoe okHO mocTyma k 00pa3oBaTelbHBIM pecypcaM [ DIeKTpOHHBIN pecypc]

. (henepanbHbIi TIOpTan. — Pexxum gocryna: http://window.edu.ru, cBoOOIHBIH

(maTa oOpamieHws: 21.08.2018).

. JJeKTpoHHas OumoOmmoreka. — Jloctym K

MOJTHBIM TEKCTaM TIo maposrto. — Pexum nmoctyma: https://e.lanbook.com (mara

oOparenus: 21.08.2018).

. YHUBEpPCUTETCKaA ounbmuoreka ONLINE [Dnexrponmsiii pecypc]

: DJICKTPOHHAS

oubnmoreka. — JlocTynm K MOTHBIM TEKCTaM TO MApONI0. — PexxkuMm goctyma:

http://biblioclub.ru/index.php?page=main ub red

21.08.2018).

(mata

oOpareHus:



http://e.lanbook.com/book/93764
http://e.lanbook.com/book/75505
http://e.lanbook.com/book/72995
http://elibrary.ru/defaultx.asp
http://window.edu.ru/
https://e.lanbook.com/
http://biblioclub.ru/index.php?page=main_ub_red

5. KOpailT [Dnexrpounsiit pecypc] : 2JIEKTpOHHAs OuONMoTeKka. — JlocTyn K MOJTHBIM
TEKCTaM 10 mapodro. — Pexum nocryma: https://www.biblio-online.ru (nata o6-
pamenus: 21.08.2018).

5.4. IlepedyeHbp pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHHMKALMOHHON CeTH
«uTepHer» (nanee — cerb «HTEPHET»), HEOOXOAMMBIX /IS OCBOECHUS
AUCHUIUINHBI (MOIYJIs1)

1. BATTERYSOLAR [Dnexrponnsiii pecypc] : caliT o IpHMEHEHHH COMHEUHBIX MOTYICH. —
Pexum gmocryma:  http://batsol.ru/oborudovanie-dlya-solnechnyx-batarej.html
(mata oopamienus 21.08.2018).

2. Sun-battery-biz [Dnexrpomnsii pecypc]: caiit. — Pexmm mocryma: http://www.sun-
battery.biz/stat/kak vybrat solnechnuyu_batareyu.php (mata oOpamieHus
21.08.2018).

3. HanomeTp [Dnexrpounsiii pecypc] : caiit HanorexHomoruueckoro coobmectsa. — Pexum
nocryma:  http://www.nanometer.ru/library list.html,  cBoGoxanbIii  (maTa
obpamenus 21.08.2018)

4. ConHEUHBIH JOM [DnektpoHHblii  pecypc] caiitr. — Pexum jgoctyna:
http://www.solarhome.ru/biblio/pv/kuchmistr.htm (mata oOparieHus
21.08.2018)

5. ®usuko-rexunyeckuii THCTUTYT uMeHn A.D. Modde Poccuiickoit akagemun
HAYK [DnekTpoHHBIN pecypc] : cailT : QJICKTPOHHBIC BEPCHUM XKXYpPHAJIOB «Duszuka n
TEXHUKA IOJIYIPOBOAHUKOB», «Puszuka T1BEproro Ttena», <«Kypnai

TEXHUYECKOU bu3uKI». — Pexum JOCTYyIIA:
http://www.ioffe.ru/index.php?row=12&subrow=0, CBOOOHBII (marta
obpamenus 21.08.2018)

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME YYEBHOM
JUCHHUTTIIMHBI

6.1. TpeOoBanusi kK aynuTOPpUAM (IIOMENIEHUAM, MeCTaM) JIJIS1 IPOBeeHM I
3aHATHI: CHEIUATU3UPOBAHHBIC JICKIIMOHHBIE ayJIUTOpUH, OOOPYIOBaHHBIC BH-
JICOTPOEKIIMOHHBIM 000PYAOBaHUEM ISl TPE3EHTAIINN, CPECTBAMU 3BYKOBOCTIPOU 3-
BEJICHUS U DKPAHOM.

6.2. TpeboBaHusi K 000pPYT0BAHUIO PA0GOYMX MeCT MPenoaaBaTesis U
00y4arouIuxcsi: BUICONPOEKTOP, HOYTOYK, IEPEHOCHON dKpaH, JAJI MPOBEACHUS
JIEMOHCTpAIU U OTBITOB, TIOJHBIN KOMIUIEKT (PU3MUECKHX YCTAHOBOK M MPUOOPOB.

6.3. TpeboBaHusl K cIeMAJTU3HPOBAHHOMY 000PY/10BAHUIO:
Crnenuanu3upoBaHHbIE  YCTAHOBKM  COIJIACHO CIUCKaM  00OpyAOBaHUS
MPETYCMOTPEHHOTO TSl KaX 01 J1abopaTOpHOI pabOoTHI.

6.4. TpeOoBaHusI K NMPOrpaMMHOMY o0ecrneYyeHMI0 Y4eOHOro mpouecca:
OmMCymcmeyon.

7. OBPABOBATEJIBHBIE TEXHOJIOI'NU (3anoansemcsa monvko 0ai cmanoapma
@I'OC BIIO)


https://www.biblio-online.ru/
http://batsol.ru/oborudovanie-dlya-solnechnyx-batarej.html
http://www.sun-battery.biz/stat/kak_vybrat_solnechnuyu_batareyu.php
http://www.sun-battery.biz/stat/kak_vybrat_solnechnuyu_batareyu.php
http://www.nanometer.ru/library_list.html
http://www.solarhome.ru/biblio/pv/kuchmistr.htm
http://www.ioffe.ru/index.php?row=12&subrow=0

8. MeTtonnueckue ykazaHus Jjisl 00y4aromuxcsi 10 OCBOCHUIO JTUCIUILIMHBI

Bun yueOHBIX 3aHITHIA

OpI‘ aHu3alua ACATCIIbHOCTU CTYACHTA

Jlexius

Hamucanue KOHCIIEKTA JICKITHM: KpaTkKo, CXEMaTH4HO,
MOCJIEIOBATENIFHO (DUKCHPOBATh OCHOBHBIE TIOJIOKCHHSI, BBIBOJIBI,
(hopMynTUpOBKH, OOOOIICHHS, MOMEYATh BAXKHBIE MBICIH, BBLICTATH
KIIIOUEBbIE CJIOBA, TepMuHbL. [IpoBepka TEpMHMHOB, IOHATUH C
IIOMOILIBIO SHUMKIIOTIEIU U, CJIOBapew, CIIPAaBOYHHUKOB c
BBITIMUCHIBAHUEM TOJIKOBaHUM B TeTpaab. (OO003HAYUTH BOIPOCHI,
TEPMHHBI, MAaTepHUAJl, KOTOPBIA BbI3BIBAET TPYAHOCTH, MOMETUTH M
MOMBITaTbCS HAWUTH OTBET B PEKOMEHAyeMoW suteparype. Ecnm
CaMOCTOSITEIIEHO HE y/aeTcsi pa3o0paThcsi B MaTepuaie, HeoOX0IMMO
chopMynupoBaTh BOIPOC U 33J4aTh NPENOIaBATEIO.

[IpakTrueckue 3aHATHS

He npenycMoTpeHbl yueOHBIM IJIAHOM.

Kypcosast pabota

He npenycMoTpeHa yueOHbBIM IIAHOM.

JlabopaTtopHast pabota

Jna  BblmojiHEHUsT — J1a0OpaTOpHBIX  pabOT  HMCHOJIB3YIOTCS
CHelaln3upoBaHHbIe J1a0OpaTOpPHBIE YCTAaHOBKU. MeToauueckue
yKa3aHusi 1O BBINOJHEHHUIO JAaOOpPaTOPHBIX padOT W OMHCAHUS
YCTaHOBOK HaxXOJsTCs B J1abOpaTopuy Ha pabouux MecTax

[ToaroroBka k 3auety

[Ipu moaroToBKE K 3a4eTy HEOOXOAUMO OPUEHTHUPOBATHCS HA
KOHCIIEKTBI JIEKIIUI, PEKOMEHIYEMYIO JIUTEPATYPY U JP.

9. IlepeueHb MHPOPMAIMOHHBIX TEXHOJOTUH, UCIOJIB3YEMbIX MPU OCYIIECTBICHUU
oOpa3oBaTelbHOrO Ipolecca IO JTUCHUIUIMHE (MOAYJI0), BKJIIOYas IepeyYeHb
IpPOrpaMMHOr0 oOecredeHus: W HMH(POPMALMOHHBIX CIPABOYHBIX CHUCTEM (npu

Heobxoo0umocmiu)

1. TlpumeHeHHe CpeACTB MyJIbTUMEIHA B 00pa30BaTEIHHOM Ipoliecce (Tpe3eHTAIuH, BUIEO);
2. KoHcynbpTHpOBaHHE 00YYarOIIUXCS TIOCPEICTBOM JICKTPOHHOM ITOYTHI.

10. TpeOoBaHusi K IPOrPaAaMMHOMY O0ecIieYeHHI0 Y4eOHOro nmpouecca

CoNor~LWNE

Omneparnronnas cucrema WindowsPro (morosop NeTr000043844 ot 22.09.15r.);
AnrusupycKaspersky Endpoint Security (morosop Ne14/03/2018-0142 ot 30/03/2018r.);
Oducuoe npunosxenue LibreOffice (cBoboano pacmpoctpansiemoe I10);

ApxwuBarop 7-zip(cBoboaHo pacmnpoctpansiemoe 110);
Bbpaysep nzobpaxenuii FastStonelmageViewer(cBo6oau0 pacupocrpansemoe I10);

PDFpunepFoxitReader(cso6oano pacmnpocrpansiemoe I10);

PDFupuntep doPdf(ceoboaHo pacmnpoctpansemoe [10);

Memua npourpsiBareisr VLCmediaplayer(ceo6oauo pacipocrpansemoe I10);
3anuck quckoB ImageBurn(csoboaHo pacnpoctpansemoe [10);

10 DJVUopay3epDjVuBrowserPlug-in(ceoboatHo pacmnpoctpansemoe [10);




Oﬁyqammnxcn o AMCIMIIJIMHE

IHpuiaoxkenue 1

(I)OH)I OLECHOYHBIX CPEACTB 1JIsl MIPOBCACHUA IIpOMe)KyTO‘lHOﬁ arTreCranmumn

Ilacnopm ¢honoa ouenounvix cpedcme no OUCUUNIUHE 011 RPOMEHCYMOUHO20
KOHMPOJIA YyCneeaemocmu

KoHnTponupyemsble paszensl (TEMbI)

Koa xonTpommpyemoi

HaunmenoBaunue

Ne | nucnmnumHBl (pe3ynbTaThl 0 pa3aenam) | KOMIIETEHIUH) MK €€ | OLEHOYHOIO CPeCTBa
n/m 4acTH)
1. IlpeanochuIKK pa3BUTHSI COJTHEUHON
SHEPTEeTUKH.
2. [Tpunun neicTBus
(hoTORNIEKTpUYECKOTO MpeodpazoBaTes
COJIHEYHOM DHEPTHUH.
3. OcHOBHBIC BapHUaHTHI
(dhoTodIeKTpUUECKUX TTpeoOpa3oBarene
COJIHEYHOM DHEPTHUH. OIIK-4
1. | 4. Copemennoe coctosmue OIIK-5 3ager
(dhoTodIeKTpUUECKUX TTpeoOpa3zoBarene [IK-7 7 cemectp

COJIHEYHOM DHEPTUH

5. Ilpumenenne ®II1 B kocMuyeckoM
MIPOCTPAHCTBE

6. MeToabl KOHTPOJIA XapaKTePUCTUK
OOII.

7. Texnonorus nzrorosyenns OOI1

8. [IpuHIUIIBI TOCTPOEHUS
SHEPreTUYECKUX CUCTEM Ha 0cHOBE DOI1




TPEBOBAHMUS K PE3YJIbTATAM OBYUYEHMS 110 YUEBHOM

JCLHUITJIMHE
Hnpexc Conep:xkanue JJ1IeMeHTBbI KOMIIETEHIIUH HNuapexc
KOMIIETCHIIN
" KOMIIETEHIIUU 3JI€eMEHTA
OIIK-4 CnocoOHOCTBIO 3HATH
0GOCHOBBIBAT MPHHATHE | 31 §cpopppie TPUHIIATIBI OIIK4 31
TEXHWIECKOTO PEMEHHA | (5o piaar iy mporieccon
npu paspaboTke NPOEKTHUPOBAHUS, HCCIIEIOBAHUS
MIPOEKTa, BEIOUPATh W MPOM3BOJICTBA
TEXHUMECKHE CPECTBA M | 110 rekTpHueCKIX
TCXHOJIOTHH, B TOM npeoOpa3oBareneil COTHEYHOM
YHCIIe C yYEeTOM N
HKOJIOTUIECKUX
MIOCIIEICTBUI UX YMETh
NIpUMeHEHHS Y1 koppeKkTHO 000CHOBAThH OIIK4 Y1
BBIOOD TEXHUYECKUX CPEICTB
JUTSL peaTi3aliy MPOIIeCCOB
POEKTHUPOBAHUS, HCCIIEIOBAHUS
W TIPOM3BOJICTBA
(hOTORIEKTPUUECKHUX
npeoOpa3oBarenell COTHEIHOM
SHEPTHH C YIETOM TpeOOBaHUI
9KOJIOTUHU
BJA/1eTh
B1 Hapwixkamu paspaborku | OIIK4 B1
TEXHOJOTMYECKUX  IPOIECCOB
IIPOU3BOJICTBA
(hOTOINEKTPUICCKUX
npeoOpa3zoBareneil  COTHEYHOH
SHEPTHH C YYETOM TpeOOBaHUM
9KOJIOTUHI
OIIK-5 CnocoOHOCTBIO 3HATH
UCTIOTLSOBATL PABITIA | 37 opopHble npaBuia OIIKS 31
TCXHUKH 6630HaCHP ™| Hpon3BOACTBEHHOI TEXHUKH
NPOM3BOACTBEHHON 6e30MaCHOCTH,
CaHITapHH MOXapHOH IIPOU3BOJICTBEHHON CaHUTApUH,
6e3011aCHOCTH 1 HOPMbI MOKapHOU OE€30MaCHOCTH U
OXpaHbl Tpyla HOPMBI OXpaHbl TpyAa MpU
MIPOU3BOJICTBE U UCCIIEIOBAHUU
(boTORIEKTPUIECKIX
npeoOpazoBaresnell CoJIHEYHOM
SHEPrUuu
YmMmerh
¥1 cocrasmsars uncrpykuuu no | OIIKS Y1
o0ecrneyeHnIo 0€30MacHOCTH
pa3pabaThIBaeMbIX
TEXHOJOTUYECKHX MPOIECCOB
BJIAJIEeTh
B1 nasbikamu npumeHenus OIIKS B1

IpaBuJI HpOPI3BO,Z[CTBCHHOﬁ




TEXHUKHU 0€30MacHOCTH,
IIPOU3BOJCTBEHHON CaHUTApHH,
MOXKapHOH OE€30MAaCHOCTH MPH
pa3paboTKe TEXHOJOTUYECKUX
IPOIIECCOB

[K-7

CIOCOOHOCTHIO
CHCTEMAaTH3UPOBATh U
0000mmate nHGOpMaITUIO
0 UCTIOJIB30BAHUIO U
(hopMHPOBAHHIO

pecypcoB

3HATb

31 ocnoBuble mpuHIHMIBLI cOOpa
Y aHAJIA3a HAYYHO-TEXHUYECKOU
U HOPMAaTUBHOW HMH(OPMALIUH
it o0ecriedeHus:  pa3paboTKu
IPOIIECCOB  HM3TOTOBJICHUS |
MICCIIEIOBAHMS
(OTORIEKTPUIECKHUX
npeoOpasoBareneit
SHEPTHUU

COJIHEYHOU

IIK7 31

YMeTh

Y1 1poBoauTs  KOPPEKTHBIN
aHaIu3 uHdopManun JUTSt
obecrnieueHus pa3paboTku
TEXHOJIOTHYECKAX  TPOIECCOB
W3TOTOBIICHUSI W HWCCIICIOBAaHUS
(hOTORIEKTPUUECKHUX
npeoOpaszoBaTeei
SHEPTHUU

COJIHEYHOU

IHK7 Y1

BJIAJ€CTh

B1 nasbikamu npumenenus
METOJIOB TIOMCKA U aHaJIn3a
HayYHO-TEXHUYECKOU 1
HOPMaTUBHOW MH(opManuu i
obecreueHus mpoIEeccoB
U3TOTOBJICHUSI U UCCIIEIOBAHUS
(boTORIEKTPUUECKHIX
npeoOpazoBaresnell COJTHEYHOM
SHEPruu

ITK7 B1

KOMILIEKT OLHEHOYHBIX CPEJICTB JJIsI IPOMEXYTOYHOM
ATTECTAIINUHA (n1ab6opaTopHble padoThl 7 ceMecTp)

Ne *CoaepskaHue OLEHOYHOI0 CPeACTBA HNuaekc oneHnBaeMol KOMIETeHIMHT
U ee 3JIeMEeHTOB
! Oxapakrepusyinre CIIEKTpP COJIHEYHOTO OIIK4 31, V1, B
— OIIKS 31, V1, Bl
] I1K7 31, V1, Bl
2 Kakoe BnusHue okasbiBaet 3eMHast atmocepa | OIIK4 31, V1, Bl

Ha COJIHCYHOC I/I3J'Iy‘IeHI/Ie?

OIIKS 31, V1, Bl
IIK7 31, V1, Bl




HazoBure ocHOBHBIE TpeOOBaHUS K
MOJIYITPOBOAHUKOBBIM MaTepuanam st GIII.

OIlK4 31, V1, Bl
OIIKS 31, V1, Bl
IIK7 31, V1, Bl

4 OIIK4 31, V1, Bl
[Mpunnumer padoter @OII ¢ p-n- mepexoaoM. OITKS 31, V1, BI

I1K7 31, V1, Bl
> Yto Ha3BIBAETCS BLICOTOM Oaphepa? OIIK4 31, V1, B
prepa; OINK5 31, V1, Bl

K7 31, V1, BI
6 B yem otimmuue napeansaoro @OII ot OIIK4 31, V1, B1
peanbHOro? OIIK5 31, V1, Bl

K7 31, V1, BI
7 Kakoe BrnusiHue OKa3bpIBa€T COMPOTHUBIICHUE OIlK4 31, V1, Bl
koHTakTOB Ha KIT] ®OI1? OIIK5 31, V1, B1

K7 31, V1, BI
8 N3obpasute cxemy 3aMelieHus peabHOTO OIIK4 31, V1, B1
OOII. OIIKS 31, V1, Bl

K7 31, V1, BI
9 OIlK4 31, V1, Bl
Hazoute npuunnbl cHmkenus: KIT O3IT. OITK5 31, V1, BI

K7 31, V1, BI
10 | Kak Bamsirot nedextsl ¢ riryooknmu ypoasmu | OI1K4 31, V1, Bl
Ha eMKocTh DIII? OIIKS 31, V1, Bl

K7 31, V1, BI
11 | Kakue napametpst ®II1 moxkno onpenenuty | OI1K4 31, V1, Bl
13 BOJIbT- (hapaHOM XapaKTEPUCTUKU? OIIKS 31, V1, Bl
ITI1K7 31, V1, Bl
12 | Kakue napametpsl ®II1 moxkno onpenenuty | OI1K4 31, V1, Bl
W3 BOJILT- aMIIEPHOM XapaKTEPUCTUKH ? OIIKS 31, V1, Bl

I1K7 31, V1, Bl
13 Kakue nocrouncrsa nmeror OOII Ha OIIK4 31, V1, B1
aMop¢hHOM KpeMHUU? OIIKS 31, V1, Bl

I1K7 31, V1, Bl
14 | HazoBute Hepocratku OOI1 Ha amopdHOM OIIK4 31, V1, B1
KpPEMHUU. OIIK5 31, V1, Bl

I1K7 31, V1, Bl
15 | Kakyro poJib UrpaeT aHTHOTPaKAOIIIee OIIK4 31, V1, B1
MOKpPBITHE? OIIK5 31, V1, B1

IIK7 31, V1, BI
16 HazoBute ocHOBHBIEC TpeOOBaHUS K OIIK4 31, V1, B1
TexHoJoruu npousBojictea OII1. OIIK5 31, V1, B1
IIIK7 31, V1, BI
17 | ChopmynupyiiTe OCHOBHBIEC IPUHIIMIIBI OIIK4 31, V1, B1
METO/1a TUIPOXUMHUYECKOTO OCAKICHUS. OIIK5 31, V1, B1

IIK7 31, V1, BI
18 B yeM cocTouT MeTO1 KOJIOMAHOTO CUHTE3a OIIK4 31, V1, B1
KBAHTOBBIX TOUCK? OIIK5 31, V1, B1

IIK7 31, V1, BI
19 | Kakue TexHOIOTHH MCTIONB3YIOTCS IPU OIlK4 31, V1, Bl

n3zrotoBiaenuu OOI1?

OIIKS 31, V1, Bl
IIK7 31, V1, Bl




20

Kakue meTop! HCHOIB3YIOT IS
uccienoBaHus xapakrepuctuk OII1?

OI1K4 31, V1, Bl
OIIK5 31, V1, Bl
K7 31, V1, Bl

KOMILJIEKT OIIEHOYHBIX CPEJCTB JIJISI IPOMEXYTOYHOM

ATTECTAIIUHU BAYET 7 CEMECTP)

Ne | *CopeprxaHue OLIEHOYHOI'O CPe/ICTBa HNHupexc onneHnBaeMoil KOMIeTeHUMHU
U ee JJIeMEeHTOB

1 OxapakTepusyiite CIIEKTP COJIHEUYHOI'O OINK4 31, V1, B
D OIIKS 31, V1, Bl

) IIK7 31, V1, Bl
2 Kakoe Bnusinue okaspiBaet 3eMHas atmocdepa | OIIK4 31, V1, Bl
Ha COJIHEUHOE u3NTyueHue? OIIK5 31, V1, B1

I1K7 31, V1, Bl
3 HazoBuTte 0CHOBHBIEC TPeOOBAHUS K OIlK4 31, V1, B1
MOJIypOBOAHUKOBBIM MaTepuanaMm aias OOI1. | OIIKS 31, V1, Bl

I1K7 31, V1, Bl
4 OIIK4 31, V1, B1
[Ipunnume: padoter @311 ¢ p-n- mepexoom. OIIK5 31, V1, BI

I1K7 31, V1, Bl
S UTto Ha3bIBaeTCs BHICOTOM Oapbepa? OIK4 31, 1, B
' OIIKS 31, V1, Bl

[1K7 31, V1, Bl
6 B yem otnnmuue naeansnoro @OIT ot OIIK4 31, V1, B1
peanbHOro? OIIK5 31, V1, Bl

[1K7 31, V1, Bl
7 Kakoe BiausiHME OKa3bIBa€T COMPOTUBJICHUE OIIK4 31, V1, B1
koHTakToB Ha KIIJI ®OI1? OIIK5 31, V1, B1

[1IK7 31, V1, Bl
8 N300pa3zute cxemy 3aMelIeHHs pEaIbHOTO OIIK4 31, V1, B1
OOl OIIKS 31, V1, Bl

[1K7 31, V1, Bl
9 OIIK4 31, V1, B1
Hazoute npuunnbl cHmxenust KITI ©O11. OIIK5 31, V1, Bl
[I1IK7 31, V1, Bl
10 | Kak Bausttot nedextsl ¢ riryookumu ypoasamu | OIIK4 31, V1, Bl
Ha eMKocTh OOI1? OIIK5 31, V1, B1

I1K7 31, V1, Bl
11 | Kakue napamerpst @11 moxkHo onpenenuts | OIIK4 31, V1, Bl
U3 BOJIBT- (papagHON XapaKTepUCTUKU? OIIKS 31, V1, Bl

I1K7 31, V1, Bl
12 | Kakue napamerpsl @I moxkHo onpenenuts | OIIK4 31, V1, Bl
U3 BOJIbT- AMIIEPHON XapaKTEPUCTUKN? OIIKS 31, V1, Bl

I1K7 31, V1, Bl
13 OIIK4 31, V1, B1

Kaxkue nocronncrsa umeror @II1 Ha
amopdHoM KpemHHH?

OIIKS 31, V1, Bl




[IK7 31, V1, Bl

14 | Hazoure HenoctaTku OII1 Ha amopdHOM OIlIK4 31, V1, Bl
KPEMHUU. OIIK5 31, V1, B1

IIK7 31, V1, Bl
15 | Kakyro poJib UrpaeT aHTHOTPaKAIOIIIee OIIK4 31, V1, B1
MOKPBITHE? OIIK5 31, V1, B1

I[IK7 31, V1, Bl
16 | HazoBute OCHOBHEIE TpeOOBaHUS K OIIK4 31, V1, Bl
TEXHOJIOTHH mpou3BoicTea OIII. OIIK5 31, V1, B1

IIK7 31, V1, Bl
17 | ChopmynupyiiTe OCHOBHBIEC PUHITUATIBI OIlK4 31, V1, B1
METO/1a TUIPOXUMHUYECKOTO OCAXKICHUS. OIIK5 31, V1, B1

IIK7 31, V1, Bl
18 B dem cocTonT METO I KOJIOUIHOTO CHHTE3a OIIK4 31, V1, B1
KBaHTOBBIX TOUEK? OIIK5 31, V1, B1

IIK7 31, V1, Bl
19 | Kakue TEeXHOJIOTHH UCTIONB3YIOTCS MIPH OIIK4 31, Y1, B1
n3rotoBiennu OIOI1? OIIKS 31, V1, Bl

IIK7 31, VY1, Bl
20 | Kakne METO/IbI HCITOJIB3YIOT JIsI OIlK4 31, V1, Bl
nccienoBanus xapakrepuctuk OII1? OIIKS 31, V1, Bl

IIK7 31, V1, Bl
21 | OOwsacHUTE cxeMy yctaHOBKH utst m3mepenust | OIIK4 31, V1, Bl
KITJI ®3I1 OIIKS 31, V1, B1

I1K7 31, V1, Bl
22 | Hazosute Henocrarku @11 Ha amopdHOM OIIK4 31, V1, B1
KpPEMHUU. OIIK5 31, V1, Bl

I1K7 31, V1, Bl
23 | Kakoe BnusHue okassiBaeT 3eMHas atMmochepa | OI1K4 31, V1, Bl
Ha COJIHEYHOE U3JTydyeHHe? OIIK5 31, V1, Bl

I1K7 31, V1, Bl
24 | Kak BnusroT aedextsl ¢ rayookumu ypoasamu | OITK4 31, V1, Bl
Ha eMkocTh OII1? OIIK5 31, V1, Bl

I1K7 31, V1, Bl
25 Brusiaue ¢hakTopoB KOCMUYECKOTO OIIK4 31, ¥1, Bl
npoctpancTBa Ha padoty OOI1 OIIKS 31, Y1, Bl

[IK7 31, V1, Bl
26 OIIK4 31, V1, Bl
Bapuantsl koncTpykiuu kocmuueckux @OI1 | OIIKS 31, V1, Bl

IIK7 31, V1, Bl
27 Cxema noCTpoeHuUsl SHEPreTUYECKON CUCTEMBI OIIK4 31, ¥1, Bl
Ha ocHOBe DOII OIIK5 31, ¥1, Bl

IIK7 31, V1, Bl
28 [lepcniekTUBBI pa3BUTHUS COTHEUHOM OIIK4 31, ¥1, Bl
— OIIKS 31, V1, Bl

I1IK7 31, V1, Bl
29 OIlK4 31, V1, Bl

TpeboBanus kK HHOPACTPYKTYPE COJHEUHOM
SHEPreTUYECKON CTaHLIUU

OIIKS 31, V1, Bl
IIK7 31, V1, Bl




30 OIlK4 31, V1, Bl
Oco6ennoctu pabotsl @11 B peanbHBIX OIIK5 31, V1, Bl

YCIOBHSAX IIK7 31, V1, Bl

IIOKA3ATEJI U KPUTEPUU OLIEHUBAHM S KOMIIETEHIIH
(ITkaJbr orieHUBaHUS)

Pe3ynbpTaThl BRIMOJHEHUS O0y4arolMMCS 3aJaHUM Ha 3a4eTe OLEHUBAIOTCS
IO IIKAJIE «3aYTEHO» - «HE 3a4TEHO).

B ocHOBe o1ieHMBaHMA J€KaT KPUTEPUH IOPOTOBOrO M MOBBIIIEHHOTO YPOBHS
XapaKTepUCTUK KOMIETEHIMNA WM UX COCTaBIAIOMIMX yacTed, (OpMHpPYEMBIX Ha
yu4eOHBIX 3aHATHSIX MO aucuuiiinie «CoJiHeuyHass 3Hepreruka» (Tabmuma 2.5
paboueit mporpaMMbl JUCIUTUIHHBI).

«3a4TEeHO» — OLIEHKA COOTBETCTBYET NOBBILIEHHOMY U ITIOPOTOBOMY YPOBHIO U
BBICTABIISIETCS] O0YYAIOIIEMYCsl, €CIIM OH TTyOOKO M NMPOYHO YCBOMJI MPOrPAMMHBIM
Marepuaj, MCUEpIBIBAIOUIE, MOCJIEI0BATEIBHO, YETKO M JIOTMYECKH CTPOMHO €ro
U3JIaraeT, yMEeT TECHO YBS3bIBATH TEOPHUIO C MPAKTUKON, CBOOOJHO CIPABISETCA C
3aJla4aM¥, BONPOCAMHM M JPYTMMHM BHUJAAMHU [PUMEHEHHUS 3HAHUN, NPUYEM HE
3aTPYAHSETCS C OTBETOM IIpYM BHUJIOM3MEHEHUM 3aJaHUW, HCIOJB3YET B OTBETE
MaTepual MOHOTrpadHuuecKor JMTepaTyphl, MPaBUIBLHO OOOCHOBBIBAET MPHHSITOE
peuieHue, BIAACET Pa3HOCTOPOHHUMM HaBbIKAMM W IPUEMAMHU  BBINOJHEHUS
IPAKTUYECKUX 3a1ad.

«He 3auTeHo» - OLIEHKa BBICTaBIsETCS OOydaroUleMycs, KOTOpBIH He
JOCTUTAaeT IOPOTrOBOr0 YPOBHS, JEMOHCTPUPYET HETOHUMAHUE MTPOOJIEMBI, HE 3HAET
3HAYUTEIIBHOM YacTH NPOrpaMMHOIO0 MaTrepuala, JOIYCKaeT CYIIECTBECHHbBIE
OLIMOKH, HEYBEPEHHO, C OOJBIIMMHU 3aTPYAHEHHUSIMM BBINOJIHIET MPAKTHUUECKUE
paboTHI.



