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1 eanb 1 3a7a4M OCBOEHUS AU CIUILIHHBI

eabro ocBoenus nucuuiuinabl b1.B.1.J1B.02.02 « 9HEeproTexXHoJOrH4ecKkoe
MCIIO0JIb30BaHUE HETPAJIUIIMOHHOW U BO3OOHOBIIIEMOUN YHEPTETUKUY SIBIsieTCS (op-
MUpOBaHKE y OaKalaBpOB HABBIKOB, PA3BUTUE MBIIIIJICHUS B HAPABICHUN U3yUCHUS
Y MPABUIBHOTO MOHUMAHMS 3a7a4, CTOAIIMX MEPE] CleualucTaMyd Mpu paspa-
00TKe, MOHTaXE U IKCIUTyaTalll CUCTEM.

3agaum AMCHUILIMHBI

— pa3paboTKa, MOHTaX M SKCIUTyaTal|si CHCTEM SHEProCcHaA0XEHUSI C UCIIOJIb-
30BaHHUEM BO300OHOBIISIEMBIX M HETPAJAUITMOHHBIX HICTOUHUKOB YHEPTHH;

— MOHUMAHHUE TOIUIMBHO-PHEPIreTUUYECKOM M SKOHOMHUYECKOW CHUTyallud B
CTpaHe, YPOBHS U MIEPCIIEKTUB PA3BUTUSL OTPACIIH.

2 llepeyeHb MIaHUPYeMbIX pe3yJibTATOB 00yUeHUs IO AUCIH-
IUIMHE, COOTHECCHHBIX € IJIAHMPYEMBIMU Pe3yJbTaTAMH OCBOCHMS
OIIOII BO

B pe3yabTaTe ocBOeHMs IMCUMILINHBI GOPMUPYIOTCS CJIeAyIoNIUe KOM-
NneTeHIun:

IKC-2 Cnoco0GeH y4acTBOBaTh B OPraHU3alMA TEXHUIECKOTO O0OCTy>KHUBa-
HUS JIEKTPOOOOPYI0BaHUS 0OBEKTOB 3JIEKTPOCETEBOTO X035ICTBA

3 Mecto nucunmiudbl B crpykrype OIIOII BO

b1.B.27 «2neKkTpoTeXHONOTMU HCHOJIb30BaHMS BO30OHOBISIEMON 3HEpre-
TUKI SBISIETCS TUCIUIUIMHON, (hopMuUpyeMoi ydacTHUKaMu 00pa30BaTeIbHBIX OT-
Homenut OIIOII BO mnoxarotoBkm oOywarommxcss mo Hampasienuro 13.03.02
«DJEKTPOIHEPTeTHKA W JJICKTPOTEXHUKA», HAIPABICHHOCTh «DJICKTPOCHAOkKe-
HHE.



4 Oobem qucuumanHbl (108 yacoB, 3 3a4eTHBIX €UHUII)

Buasr yueOGHOM paboThI

O0ObeM, yacoB

Ounas 3aouyHas
KonrakTHas padora 57 -
B TOM YHCJIC:
— ay/IUTOPHAS 0 BUJIAM y4eOHBIX 3aHS- 56 )
TUN
— JICKIIUU 20 -
— MPAKTUYECKHE 18 -
— 1abopaToOpHBIC 18 -
— BHeayAUTOpHAs - -
— 3a4eT 1 -
— DK3aMeH - -
— 3al[UTa KypCOBBIX padoT (IIPOEK-
TOB) ] ]
CamocrosiTeibHas padoTa 51 i
B TOM YHCJIE:
— KypcoBas pabora (ITpoeKT) - -
— [IpOYME BUIBI CAMOCTOSTENBHOU pa- 51 i
00THI
HToro mo nucuunjinHe 108 -

5 Coaepxxanue QM CHUATIIAHBI

[To uroram nzyyaemou JUCHUIUIMHBI CTYJICHTBI CIAKOT 3aYET.
JucuuminHa uzyvaercs Ha 3 Kypce, B 6 ceMectpe.

Copaep:xaHue M CTPYKTYPA JUCUMILIMHBI 110 04HOI opme o0yueHust

° Buabl yueOHoii padoThl, BKIOYAS
E = CaMOCTOSITEJILHYI0 PadoTy CTY/IEeHTOB
=9
No T 3 E 5 U TPY0eMKOCTh (B Yacax)
- ' g = S IIpaxTu-
n/n OcCHOBHBIE BONPOCHI = 9 z p Jlabopa- | C -
p S = s qecKIIe abopa amoCTO
SR O | Jexuun TOpHBIE | SATENbHAs
& Z 3aHATUS
3aHATHUS pabora
DHepro- u pecypcocoepe-
JKeHue: DHEepro- U pecyp-
cocbepexeHne u B0300-
HOBJIsieMast YHEPTeTHKA,;
1 | Pacuer suepretuueckoii  [[IKC-2| 6 2 2 5
BBITOJTBI OT MCIIOJIb30Ba-
HUS DHEpPreocOeperarmmmux
MEpPONpUITUIA U 000pyI0-
BaHUSI.




n/n

Tema.
OCHOBHBIE BOIIPOCHI

Dopmupyembie
KOMIIeTEeHI[HUU

Cemectp

Buabl yueOHOI padoThl, BKIKOYasA
CAMOCTOSITEJIbHYIO PadoTy CTY/IeHTOB
U TPYA0EMKOCTh (B 4acax)

Jlexuun

[IpakTu-
YECKUE
3aHATUS

Jlabopa-
TOPHBIE
3aHATUA

CamocTo-
ATeNbHAs
pabota

ConHeyHasi JHEpreTrKa:
PacueT maccuBHOI cu-
CTEMBEI COJTHEUYHOTO TEILIO-
cHaOxeHust; PacueT akTuB-
HOM CHCTEMBI COJIEHYHOT'O
temiocHa0xenus; Pacuer
TEIIOBOM COTHCUHOMU
aNeKTpocTaHuuu; Pacuer
(doTodIIEKTpUUECKON COJI-
HEYHOM 3JIEKTPOCTaHIUU.

[MKC-2

Berposnepreruka: Pacuer
BETPOKOJIECA COIPOTHUBIIE-
Husl; Pacuer BeTpokoiieca,
paloTaroliero Ha MoaAbEM-
HoM cmie; Pacuer Temmo-
BOI BETPOCTAHLIUH.

[MKC-2

I'maposnepreTuka pek:
Pacuer pycioBoit ruzipo-
3JIeKTpocTaHuu; Pacuer
JEPUBALIMOHHON THIPO-
JIEKTPOCTAHLIUU.

[MKC-2

I'maposneprerrka mopen u
okeaHoB: Pacuer npunus-
HOM THUAPOIJIEKTPOCTAH-
nuu; PacueT BoJIHOBOM
TUAPOAICKTPOCTAHIINH;
Pacuer ctanuuu, ucnosb-
3YIOLLEH SHEPTHUIO TeYe-
Hui; PacyueT cTanuu, uc-
MOJIB3YIOLIEN TPAJUEHT
COJICHOCTHU U TEMIIEPaTypPhl

[MKC-2

I'eorepmanbHas sHepre-
THUKA U HU3KOIIOTEHIINAJIb-
HOE TEIUIO OKPYIKAOIIEH
cpensl: Pacuer reorep-
MaJIbHOM TEIUIOBOM CTaH-
uy; Pacuer reorepmains-
HOM 3yiekTpocTanuuu; Pac-
YET TEIJI0BOr0 HACOCa.

[MKC-2

buosnopreruka: Pacuer
OMOPHEPTETHUECKOTO TIpe-
obpasoBarens; Pacuer
OMOPHEPTreTHYECKON Tem-
JIOBOM cTaHInu; Pacyer

[MKC-2




° Buabl yueOHOI padoThl, BKIKOYasA
E = CaMOCTOSITE/IbHYI0O Pa00Ty CTYyJI€HTOB
= =3
oz = H TPYA0eMKOCTh (B Yyacax)
Ne Tema. z o 2 pY
=5 = [IpakTu-
/o OCHOBHBIE BOIIPOCHI S 2 S qeCKIe Jlabopa- | Camocro-
S O | Jexuuu TOpHBIE | ATeIbHAas
g 3aHATUS
= 3apaTus | pabora
OMOHEPTETUIECKOM dIIeK-
TPOCTAHLIMH.
BropuuHnas snepreTuka: [MKC-2
Pacuer ycranoBku BTO-
WYHOM sHepreTuku; Pac-
g | P p ; 6 2 2 2 6
YeT yCTAHOBKH IS TTOJTY-
YEHUSU UCTIOTH30BAHUS
TH(UILT ra3a.
AxkymynupoBanue sHep- [[KC-2
9 | ruu: Pacuer akkymyJs- 6 4 2 2 6
TOpa dHepru (1o BUIaM).
Uroro 20 18 18 o1

6 IlepeyeHb y4eOHO-MeTOANYIECKOT0 O0eciedeHus1 1JIsl CaMo-
CTOAATEJIbHON Pa00ThI 00YYaAKOIIMXCH M0 AUCHUTIIMHE

1. Amepxanos P.A., byty30B B.A., I'appkaBsiii K.A. Bonpockl Teopun 1 HHHOBaIK-
OHHBIX PEIICHUN MPU UCIOJIb30BAHUM T'€IMOIHEPTETUYECKUX cucTeM. — M.: DHep-
roaromusaar, 2009. — 504 c.

2. CrpeoxkoB J1.C., TBeprsinoBuy O.B. KoHUEHTpaTOphl COJHEYHOrO M3ITy4YeHHUs /
nox pen. . C. Crpedkora. — M.: THY BUDCX, 2007. — 315 c.

3. BuccapuonoB B.W. u ap. BonHo-3HepreTnueckre n BOAOXO3SIMCTBEHHBIE pac-
4eThl: yuel. mocodue. — M.: 3a-so MOU, 2001. — 53 c.

4. Bacunbes FO.C. u ap. O1ieHKH pecypcoB BO30OHOBIISIEMBIX HICTOYHUKOB SHEPTUU
B Poccun: yue6. mocobue. — CII6.: U3n-Bo [lonurexunyeckoro yH-ta, 2008. — 250
C.

5. MaromenoB K.M. Teopetuueckue ocHOBBI TeoTepmun. — M.: Hayka, 2001. — 276
C.

7/ @OH OLIEHOYHBIX CPEICTB VISl IPOBeIeHUSI IPOMEKYTOYHOM
arrecTauuu

7.1 IlepeyeHb KOMIIETEHLIMI ¢ YKa3aHMeM 3TanoB UX (JOPMUPOBAHNUS B
npouecce ocsoenust OITIOII BO



Homep cemectpa (3Tan

(dbopMHpOBaHUS KOMIIE-

TEHIIUH COOTBETCTBYET
HOMEPY CeMecTpa)

Oransl GopMHPOBAHUS U TPOBEPKH YPOBHS (HOpCHUPO-
BAaHHOCTH KOMITETEHIIUN 110 AUCIUILINHAM,
npakthkam B npotecce ocsoenuss OIIOIT BO

IIKC-2 Cnoco0OeH y4yacTBOBaTh B OpraHU3allMU TEXHUYECKOTO OOCITYKUBaHUS
AIEKTPO0OOPYA0BaHUSI 0OBEKTOB JIEKTPOCETEBOTO X035 CTBA

4 MoHnTax cpeACTB aBTOMaTU3AIINU
4 CoBpeMeHHbIE TEXHOJIOTMU MOHTaXa B JIEKTPOIHEPTe-
THKE
4,6 [Ipou3BoicTBEHHAs MPAKTUKA
3) Opranu3aimoHHO-pacoPsAUTEIbHbIE JOKYMEHTHI B
ANEKTPOIHEPTEeTUKE
3) TeopeTndeckre OCHOBBI HETPATUIIMOHHON U BO30OHOB-
JIIEMOM DHEPreTUKU
5,6 DNeKTpUYECKre CTAaHIIUU U TIOJICTAaHIIUU
5,6 [Tepexoanbie MPOUECCHI B 3JIEKTPOIHEPTETUUECKUX CU-
cTeMax
5,6 OCHOBHOE U BCIIOMOTATeJIbHOE 000pY/I0BaHUE HETPa-
JTUIUOHHON U BO30OHOBIISIEMOM YHEPTETUKHU
6 DKCIuTyaTalys CUCTEM 3JIEKTPOCHAOKEHUS
6 JHEProTexXHOJIOrn4ecKoe UCI0JIb30BAHNE HETPaIH-
HMOHHON M BO300HOBJIAEMOIl JHEPreTUKH
6,7 DnexTpocHabKeHUe
7 Peneiinas 3amura 1 aBTOMaTU3aIMS SJIEKTPOIHEPIETH-
YECKUX CHUCTEM
7 CucTeMbl KOHTPOJISI ¥ YY€Ta JIEKTPUUECKON SHEPTUn
7 Opranu3zaius padboT 1MoJ; HaBEICHHBIM HANPSKEHUEM
7,8 DNEeKTpUYECKUE CETU
8 [IpenmunnomHuas npakTuka
8 [ToaroroBka K nmpoueaype 3aluThl U 3alllUTa BbIITYCK-

HOW KBamU()UKAITMOHHON PaOOTHI

7.2 Onucanne noka3arejieil 1 KpUTepueB OLlEHUBAHUS KOMIIETEHI[HIT Ha
Pa3JM4YHBIX 3TANaxX UX POPMHUPOBAHUSA, ONIMCAHUE IIKAJIbI OLICHUBAHUS



[Lnanupyembie
pe3yabTaThI
OCBOEHUS
KOMIICTCHIINU

YpoBEHBb OCBOEHHUS

HEYIOBJIETBO-
pUTENBHO
(MUHUMATTH-
HBIi)

YJIOBJIETBOPU-
TEJILHO
(TIOpoTroBHIif)

XOPOIIIO
(cpemumit)

OTJIIMYHO
(BBICOKMIA)

OneHoyHoe
CPEJIICTBO

IIKC-2 CnocobeH ydacTBOBaTh B OpraHU3aIlMUd TEXHUYECKOTO OOCITY>KUBAHUS
AIEKTPOOOOPYNOBaHUSI 0OBEKTOB AJIEKT

OCETEBOI0 XO34UCTBa

3HaTh:
0COOEHHOCTH
y4acTBUS B
OpraHu3aIHNH
TeXHHUYE-
CKoro o0ciy-
JKABaHUS
3JIIEKTPO00OO-
pylOBaHUS
00BEKTOB
ANEKTpOCeTe-
BOTO XO3SH-
CTBa

He Bnageer
3HAHUSIMH
B 00.1a-
CTHAX:
0COOEHHOCTHU
yYacTBHS B
OpraHu3aIiu
TEXHUYE-
CKOTo 00cmy-
JKUBAHUS
AMEKTPO00o-
pyIOBaHUS
00BEKTOB
AIEKTPOCETE-
BOI'0 XO3sii-
CTBa

Buaageer Ha
HU3KOM
YPOBHE:
0COOCHHOCTH
y4acTBUS B
OpraHH3aIiH
TeXHHYE-
CKOro o0ciy-
JKMBaHUS
3IEKTPO0OO-
pyloBaHUS
00BEKTOB
3JIEKTpOCEeTe-
BOTO XO3SH-
CTBa

Baageer Ha
JA0CTATOY-
HOM YpOBHE:
0COOCHHOCTH
y4acTBUS B
OpraHHU3aIiH
TeXHHYE-
CKOro o0cmy-
JKMUBaHUS
3IEKTPO00OO-
pyloBaHUS
00BEKTOB
3JIEKTpOCEeTe-
BOTO XO3SH-
CTBa

Baageer Ha
BBbICOKOM
YPOBHE:
0COOCHHOCTH
y4acTBUS B
OpraHH3aIiH
TeXHHYE-
CKOTo 00CHy-
JKHUBaHUS
3IEKTPO00OO-
pyloBaHUS
00BEKTOB
3JIEKTpOCeTe-
BOrO XO3SH-
CTBa

YMmerh:
y4acTBOBAaTh
B OpraHm3a-
IMH  TEXHU-
YecKoro 00-
CITY>KUBaHHS
3IEKTPO00OO-
pyJIOBaHHS
00BEKTOB
AJIIEKTPOCETE-
BOTO XO3SH-
CTBa

He ymeer:
y4acTBOBATh
B OpraHmsa-
MU TEXHU-
YeCKOro 00-
CITy’KHBaHUS
IIEKTPO00O-
pyIOBaHUS
00BEKTOB
JJIEKTpOCETe-
BOI'O XO03sii-
cTBa

YmMeerT Ha
HU3KOM
YPOBHe:
y9acTBOBATh
B OpraHu3a-
MM TEXHH-
YeCKOoro 00-
CITy)KUBaHUS
ANEKTPO00O-
pylOBaHUS
00BEKTOB
JJIEKTpOCeTe-
BOT'O XO3STH-
CTBa

Ymeer

JOCTATOY-
HOM YpOBHe:
y4acTBOBaTh

Ha

B OpraHu3a-
MM TEXHH-
YeCKoro 00-
CITyKUBaHUS
ANEKTPO00O-
pyIOBaHUS
00BEKTOB
3JIEKTpOCeTe-
BOT'O XO3STH-
CTBa

Ymeer
BBICOKOM
YPOBHE:
y4acTBOBaTh

Ha

B OpraHu3a-
UM TEXHH-
YeCKoro 00-
CITyKUBaHUS
ANEKTPO00O-
pyIOBaHUS
00BEKTOB
3JIEKTpOCETe-
BOT'O XO3STH-
CTBa

Baaners:
Crnioco6Ho-
CTBIO ydYacT-
BUS B oOpra-
HU3ALUU TeX-
HUYECKOTO
o0ciy>KuBa-
HUS DJIEKTPO-
obopymoBa-
HUA  OOBEK-

He BJi1aneer:
Crioco6HO-

CTBIO y4acT-
BUs B Opra-
HU3AIUH TeX-
HUYECKOTO
o0cCTy)uBa-
HUS 3JIEKTPO-
obopyaoBa-
Husl 00BEK-

Baageer Ha
HU3KOM
YPOBHe:
Cnoco0OHo-

CTBIO y4acT-
BUS B Opra-
HU3alUH TeX-
HUYECKOTO
o0cTyXH1Ba-
HUS JICKTPO-

Baageer Ha
JI0CTATOY-
HOM YpPOBHe:
Cnoco6HO-

CTBIO y4acT-
BUS B Opra-
HU3alUH TeX-
HUYECKOTO
o0cCTyXH1Ba-
HUS JIEKTPO-

Baageer Ha
BBLICOKOM
YPOBHe:
Cnoco0OHo-

CTBIO y4acT-
BUS B Opra-
HU3alUH TeX-
HUYECKOTO
o0cTyXH1Ba-
HUS JICKTPO-




YpoBEHBb OCBOEHHUS

39HCTBa

3SUCTBA

TOB 3JIEKTPO-
CETEBOro XO-
3SIUCTBA

TOB 3JIEKTPO-
CETEBOro XO-
3SIUCTBA

TOB 3JIEKTPO-
CETEBOro XO-
3SIUCTBA

[Lnanupyembie

pesymbTaThl | TOYAOBICTBOT o etBOpH- OreHouHOE

PUTCIIBHO X0pouIo OTJIMYHO
OCBOCHUS TEIBHO . N CPEICTBO
(MUHUMATTH- . (cpemumit) (BBICOKMIA)
KOMIIETEHITUN . (TIOpOTroBHIit)
HBIi)
TOB AJIEKTPO- | TOB AIIEKTPO- | 00opynoBa- | obopymoBa- | o0opyaoBa-
CETCBOI'O XO- | ceTeBOro X0- | HUS 00BEK- HUS 00BCK- HUS 00BCK-

7.3 TunoBbie KOHTPOJIbLHbIE 33/ IaHUSI WM HHbIe MATEPUAJIbI, HEO0XO0 M-
Mble /1JI51 OLleHKH 3HAHUI, YMeHHI, HABBIKOB H ONbITA J1eSITeJIbHOCTH, XapaK-
TEePU3YIIUX 3Tanbl (GOpMUPOBAHMS KOMIIETEHHUH B mpolecce 0OCBOEHHS

OIIOII BO

3agaHus I KOHTPOJIbHBIX padoT (mpumep)

I'en1unosnepreTuxka

1. Ha xppiue 31aHus pa3MeIlleHbl COJIHEY-
Hele Oarapeu. J{nmuna xpei-mu L = 40 M,
mupuHa S = 12 M, 2JIC COV0= 0,5 B.
DddextusHocTs CD g =2x1072 A/em?,
Onpenenurs 3KOHOMUIO 3JIEKTPOIHEPTUU
neToM(Bpe-Msl OCBelIeHMst =4 yaca) U 3u-
Moi (t =2,5 4aca) .

OrtBer: 66,12 MJIx,43,2 MJIx.

2. CTaHIIMU TIOJIIPHUKOB JUTSI BHYTPEHHUX
HYXX1 TpeOyeTrcs exemaHeB-HO 3 kBTX u
sHepruu. M3BecTHO, YTO CyMMapHas IUIO-
mags CD S = 20 Mm% Vo= 0,5 B, sddexk-
TuBHOCTh g =2x102A/cm?. Onpenenuts cy-
TOYHOE BpeMs ocBeleHus CO.

OrtBer: 1, 5 gaca.

3. I'pynne ¢epMepckux XO3sICTB KecyTo-
yHo HeoOxoammo 1000 kBT*u snektpo-
sHepruu. Kakyro momanb JOJKHBI 3aHU-
Mate CO mpu CYyTOYHOM BPEMEHH OCBeElle-
Hust CO 3 wgaca. DJIC CO Vo= 0,5 B, a¢-
(heKTUBHOCTH

g =2x102A/cm?.

OtBert: 3333 M

4. Paitfon X uMeeT Cleayrolue CpeaHero-
JIOBBIE COJIHIIEOHEPreTUYe-CKHE PECYPCHI:
MOIIIHOCTh CBETOBOI'O0 MOTOKAa MPUXOJSIIETO
na 1 m?—0,6 kBr; CpemHecyTouHoe Bpems
ocBenieHus mmeronierocs CO 3,5 gaca;
KIIJ] comHie-sHepreTudyeckoil yctaHOBKH h
= 7%. Kakyroo sHepruto crocobHa aaBaTh
COJIHIIEDHEepreTuYecKas yCTaHOBKa MpHU
MIOmMAaau KOJIeK-TopoB S =15 mM?3a Mecsiy
paboThI.

OtBet:238,14 M]JIx




5. Ecnmu 3emns xapakrtepu3yeTcsi cpeaHein
MOTJIOUIATENIbHOM CIOCOOHOCTRIO a, CpeIHen
M3ITy4aTeNbHON CIIOCOOHOCTBIO €, OTpe/ie-
JUTh

OTHOIIICHUE a/€ B CIIydasiX, KOrJa paBHOBEC-
Has Temnepatypa paBHal0° Cu 25°C. [lua-
merp Comnma = 1,389x 10° m. Jlmametp
Zemin = 1,278% 10'm. PaccTrostHue ot
Zemin g0 Comnma 1,498x 10*m, skBuBa-
neHTHast Tene-parypa ConnuaTs= 5760°K.

Otget: a/e = 1,08 mpu T = 283°K; a/e = 1,33
npu T = 298°K.

6. [llnprHa 3anpeneHHoN 30HbI MTOTYTPOBO/I-
HukaGaAs paBHa 1,4 3B.

[MoacuuTaiiTe onTUManbHYIO [JIMHY BOJHBI
U3Ty4YeHUs: Ui (OTOIIEK-TPHUECKON TeHe-
paru B CO u3 GaAs.

Otser: 1= 0,88 MKM.

7. OnpenenuTh OTHOIICHHWE CPEAHEH IMOTJIo-
IATETHPHOM CITOCOOHO-CTH K CPEIHEU H3Iy-
YyaTeNbHOM CHOCOOHOCTH a/ e, KOrja pas-

HOBecHas Temnepatypa tena pasHa 30° C.

OtBer: a/ e = 1,43.

8. Ompenenuth TeMIEpaTypy KPEeMHHUEBOTO
C93, K3 kotoporo ysemmnuuBaercs B 1,08
paza. O6nyuennocts CD 1 kB1/M2. Ilepso-
HavajbHas Temreparypa 35°C.

Ortset: q = 161°C.

9. MomHoCTh CONHEYHOI Oarapeu mnpu
25°C 300 Btr, U = 30 B, barapes cocras-
nena u3 CO:Vo= 0,5 B, a¢dextuBHOCTD g
=2x102AxcM-2, Sco = 2 cm. Onpenenuthb
nmapamMeTpsl OaTapew, eciu OHa coOupaercs
ipu 30°C.

OtBetr: ConneuHast Oarapes u3 14 750
CD, 250 mapamienbHO CO-€AMHEHHBIX MO-
ynel, KaKIbld U3 KOTOPBIX COCTOUT W3
59 mocnenoBa-TEIbHO COEIMHEHHBIX 3aJ1aH-
HbIx CO.

10. Bo ckonbko pa3 uzmenures I K3 conneu-
HOM, KpEMHHUEBOW OaTapeu, Ipu HarpeBaHUU
stoi Oarapen 10120°C, ecnu o0OmyueH-
HoCTh GaTapen | kBT/M?; mepBOHaYaIbHAS
temriepatypa CO 50°C.

OtBet: YBenmuuutces B 1, 059 paza.

11. Onpenenuth COOCTBEHHYIO TeMIEepaTypy
MaTepuajia COJHEUHOrO IEMEHTa, €CIH
npousonuio noHmwkenneVos 1, 8 paza. O06-
nyuenHocts] kBT/M?, HepBOHAYATbHAS TEM-
neparypa kpemHuesoro CO t= 40°C.

Otset: q = 153,4°.

12. MomHOCTh COJIHEYHOW Oarapew xKeles-
HOZOpOXHOM cTanuuu 1pu 25°C paHa 500
Bt; Brixognoe nampsbkenne 50 B, Bartapes
cocraBieHa uz C3O cVo= 0,4 B. Dddek-
TuBHOCTh g =2x102AxcM?, Sco=lcem?,
Onpenenuth mapaMmeTpbl Oarapew, eciiu
oHa cobupaercs npu Temneparype 35°C.
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Otset: Conmueunas 6atapesi cocrout u3 4840
C3;499 napainenbHO COEUHEHHBIX MOAY-
JeH, Kaxabld U3 KOTOpbIXx 97 mocienoa-
TEIBHO COEIWHEHHBIX 3adaHHBIX CDO.

MaJsie u muxkpo I'C

1. Ha typOuny IlenpToHa mamaer moTtok ¢
napametpamu: H = 5 M, Qmin = 0,06 M’/c.
OnpenenuTh pagnyc comel, €Clii UX TPH.

OtBet: r =2,5 cM.

2. OnpenenuTh YIioBYKO CKOPOCTh Bpalle-
HUs KoJieca TypOuHbI [lenbToHa, eciu
H=11Mm, Qmin = 0,06 m*/c, Z = 0,5. Ompe-
JCIINTH MaKCI/IMaHLHYIO MOIIITHOCTBb Typ6I/IHBI.

OtBet: Pmax= 6,6 kBT, w =69 pan/c.

3. IlponenniepHass TypOMHAa MMEET Ha Baly
MOIIHOCTH 3 KBT, K03(-¢puimeHT ObicTpo-
XoqHoCcTU Z =2, pabouuii Hamop BOJBI
1,5m. Paccum-Tath yriioByo CKOpOCTh Bpa-
IIECHUS TypOUHBI.

OtBeT: W = 34 pan/c.

4. OnpenenuTb MOLTHOCTh THIAPOTYPOUHBI U
HArop BOJBI, €CIM CKOPOCTh Habera Io-
Toka Ha sonacth U = 25 m/c. Pacxon
BOJIBI

Q = 0,05 M%/4, a KI1J] paBen 70%.

Otset: PMm =11 xBt. Ha = 31,8 m.

5. Camblii OOJIBIIION BOJOMAT B MHPE —
Bojonaa Bukropwus, B 3amOuu. Ero BbICOTA
120 metpoB, mmpuHa 1,8 km. Onpenenursb
pacxojl BOAbI, €CIM Ha KaXKIbI METp IIH-
PHUHBI BOJIONIAJ]a MPUXOAUTCS MOITHOCTD
P,=915,6xBrT.

Otset: Q = 1400 M%/c.

6. Cxosnbko sHeprum BbIpabaThiBaeT ['DC,
noctpoeHHass Ha Hwuarap-ckom Bojomnaze 3a
rog, ecnu KIIJl mpeoOpa3oBaHusi MOIIHO-
cTH mafnaro-men Boasl h =74 %. Pacxon mo-
toka Q = 5730 m%/c, H =48 m.

Otset: W = 17,52 TBTXuac.

Berposnepreruka

1. Haiitnt KO3 PUIHMEHT TOPMOKEHHS TO-
TOKa a, €CJIM M3BECTHO YTO MOIIHOCTH
HalOeratromero BerpoBoro moroka Po= 1000
kBT, a MOUIHOCTH nepenaBaeMasi Kojaecy
P=500 Br.

OrtBer: a=0,125.

2. Onpenenuts MommHocte P BOC, cocros-
el u3 10 ycTaHOBOK IpHU CpPEIHEH CKOpo-
ctu Betpa V = 10 m/c, ecnu Kaxmoe Ko-

neco omeraeT momanb A = 5 M2, a kodhdu-
ureHT MourHoctu Cp = 0,5.

OtBet: P=16 xBrT.
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3. CKonbKO JIomacTed n JOJDKHO COJIEp-
’KaThb BETPOKOJIECO, UYTOOBI TOCTUTHYTH OII-
TUMaJIbHYI0 OBICTPOXOJHOCTH TPU CKOPO-
ctu Berpa Uo u paanyce Berpokoseca R =
1 M, ecnu yrioBasi CKOPOCTb BpalllEHUS
BeTpokosieca w =84 I'm.

OtBeT: 1 = 3.

4. OnpenenuTh, Ha KaKOM BBICOTE Nmin OT
MOBEPXHOCTH 3€MJIM JOJKEH HaXOAMTHCA
LEHTP BETPOKOJIECa, €CITU CKOPOCTh BETpa
V = 15 M/c, KoIM4ecTBO JIOMAcTeil Kojeca
n = 3, U yrJioBas CKOPOCTh BpAIllEHHS KO-
neca w = 6 paz/c.

OtBet:hmin= 10,3M, eciu BeTpokoiieco mep-
HNEHAUKYJISPHO TOBEPXHOCTH 3EMIIU.

5. OnpenenuTh ONTUMATLHYIO OBICTPOXO/I-
HOCTBh IS TPEX- M UYETHIPEXJIOMACTHBIX
BETPOKOJIEC.

Otset: st tpexsonactHoro Zo ~ 4,2, nis
YETBIPEXJIONACTHOT0Z0 ~p.

6. Onpenenuth OBICTPOXOAHOCTH BETPOKO-
Jeca, €ClIM CKOPOCTh Ha-Oeraromero mo-
toka Uo = 25 m/c, pamuyc komneca R=10
M, yIJIOBasi CKOPOCTh W = 5 pajy/c.

OrtBer: Z = 2.

7. C xakoi ONTUMaJbHOW YAaCTOTOMN
JIOJDKHO BpALIAThCs BETPOKOJIECO PainycoM
1 M npu ckopoctH Betpa 10 m/c u Tpéx nona-
cTaX?

OtBet: n=6,6(6) ['m.

8. OmpenenuTh 4acToTy BpallleHUs KoJieca
TypOHUHBI N, €ciM ee MOIHOCTh P = 1
kBT, cuna noGoBoro naBineHHs Ha BETpO-
KOJIECO

Pamax =200 H 1 paguyc xoneca Typounsl R =
I m.

OtBer: n=2,5T11.

JHeprusi BOJIH U NPUJIUBOB

1. Yemy paBHa aMIUIUTyJa BOJIHBI, €CIH
IUTOTHOCTh BOABI I = 1,03x10° kr/M°, a mon-
Has SHEPTrHUs Ha CIUHUIYY TOBEPXHOCTH
BostHBI E = 8,24 x]JIx.

OtBer: a=1,3 M.

2. BEIUHUCIUTh MOIIHOCTH MOPCKOW BOJHBI
st kotopoit Hs= 6 m, Tz=8 c.

Otset: P =158.,4 kBT.

3. [Mnomane Gacceiina ( Comma, Dpanims)
A:
I'Bt. Onpenenuts CpeHIO BBICOTY MPH-

49 kM2, cpeansisi MomHoOCTh P = 0,234
JINBA.

OtBer: R=6,5 ™.

4. Cpennsisi Beicota mpunuBa(llaccamakson,
CeB.Amepuka) cocrasisier 5,5 M. [lnomans
Oacceitna — 262 kM2. OmnpenenuTs cpen-
Hi010 MomHOCTE I19C, ectm a = 0,5,
r=1,03x103kr/m>, t = 44700 c.

OtBet: P =910 BT.
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TecTsl (mpumep)

OTpacJb 3HepreTHKH, CeNHATH3UPYIOIASCS Ha
npeodpPa3oBaHMU KMHETHYECKOH JHepPruu BO3ay -
HBIX Macc B aTMocdepe B 31eKTPHYECKYI0, MEXaHU-
YecKYyI0 U T.J
I

Berposnepreruka

ATMmocdeposHepreTika

I'mpposnepreruka

Maccosnepreruka

OTpaciab 3HepreTHKH, CIeNHATH3UPYIOIIAsICS HA
HenocpeICTBEHHOM HCIO0JIb30BAHHHU COJTHEYHOI0 H3-
JIy4eHHs JJIs OJIy4eHHsI B KAaKOM-JIu00 Buje

ConHeuynas OHEPIrust

Pa,I[I/IaI_[I/IOHHaSI OHEPIeTUKA

A

CounspHas sHEepreTHKa

A

ATOMHAas 3HEpreTHKa

OTpacib HAyKHM M TEXHUKH, CTIeUATH3HPYIOINASICS
HA NMpeodpa30BaHUM TEILIOBOM IHEPIrUH, COAePHkKa-
1Ieiicsl B HeAPAaX 3eMJIH, B JIEKTPHYECKYIO

I'eorepmainbHas sHEpreTHKa
I'mnposnepreruka
TennosHepreruka

TepmosiaepHas HepreTHKa

OTpacib 3HEePreTUKH, CeHATH3NPYIOLIAsCH HA Npe-
00pa30BaHNM YHEPTUHU BOAHOIO NMOTOKA B dJIEKTPHYe-
CKYI0, MEXaHHYECKYIO U T.1.

{
I'maposnepreTnka

I'eosnepreruka
IloTokoBas sHEpreTHKa

BonoponHas sHepreTuxa

Ilosy4eHune 3Heprun ¢ NoMombI0 GOTOIJIEMEHTOB
I

OHeprust COHEYHOTO CBETa

ConHeuHas TeMI0’HEpPreTHKa

doTtocunTE3

CoJIHEYHBIH CUHTE3

Hecko1bK0 BETPOIHEPreTHYECKUX YCTAHOBOK, CO-
OpPaHHBIX B OJHOM HJIM HECKOJILKHX MeCTaxX H 00beIu-
HEHHBIX B eIHHYIO CETh

Berpsinas anexTpocraHius

Betporeneparop

-

Hazemuas BETPsAHASA DJICKTPOCTAHIIUA

_|

BetpoBoii kagactp

Bonpocsl k 3auery

1. TpaauIIMOHHBIE U HETPAAUIIMOHHBIE UCTOYHUKH SHEPTHUU.

2. 3anacel ¥ TUHAMHKA TOTPEOJICHUSI SHEPTOPECYPCOB, MoIUTHKa Poccuu B
00JIaCTH HETPATUITMOHHBIX U BO30OHOBIISIEMBIX HICTOYHUKOB SHEPTHH.

3. OcHOBHBIE OOBEKTHI HETPATUIIUOHHOM dHEpreTHKN Poccum.

4. IHTEHCUBHOCTh COJIHEUHOTO U3ITy4YECHUSI.

5. @OTOAIEKTPUYECKUE CBOMCTBA P—N MEPEXO0AA.

6. BonpT-amnepHas XapakTepUCTHUKA COJTHEYHOTO 3JIEMEHTA.

7. KoHCTpYKIIMU U MaTepUaJIbl COJTHEUHBIX JIEMEHTOB.

8. Kitaccuduxanysi 1 OCHOBHBIE 2JIEMEHTBI TE€JTMOCUCTEM.

9. KoHueHTpupyrommue reaTmonpueMHUKH.

10. Iimockue CoNTHEUHbIE KOJUIEKTOPBI.
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11. Conueunbie abcopOephl.

12. DHepreTrueckuii 6amaHC TETUIOBOTO aKKyMYJIATOPA.

13. Knaccudukanuys akkyMmyJssTOPOB TeIia.

14. CucteMbl akKyMyJIMPOBAHUS TEIJIOBON YHEPTHUM.

15. TennmoBoe akKyMyJIMPOBAaHUE JJIsi COTHEYHOTO 000rpeBa U OXJIaXKACHUS
MMOMEINIEHUH.

16. IIpoucxoxieHre BeTpa, BETPOBbIE 30HBI Poccuu.

17. Knaccudukaiys BeTpoJIBUraTeIei mo NpuHIUITY padoThI.

18. PabGoTa moBepXHOCTH MPH ICUCTBUH HA HEE CUITBI BETPA.

19. PaboTa BeTpOBOIro KOJIECAKPHUILYATOTO BETPOABUTATENS.

20. IToHsiTHE UACATBHOTO BETPSIKA.

21. Knaccuueckast Teopusi HA€IbHOTO BETPSKA .

22. IloTrepu BETPAHBIX JBUTATEIICH.

23. TermoBoM peXUM 36MHOM KOPBI.

24. IloazemHuble TepMaIbHbIE BOABI (TUAPOTEPMBI).

25. 3amacel ¥ pacCIpOCTPAHEHUE TEPMATIBHBIX BOJI.

26. OCHOBBI IOCTPOEHUS CXEM U BBIOOpa 000pY10BAHUS F€OTEPMAIbHBIX CHU-
CTEM TEIIOCHAO-KEHHUS.

27. OTKpBITBHIE CUCTEMBI T€0TEPMAIIBHOTO TEIIJIOCHA0KEHUSI.

28. 3aKpbIThIE CUCTEMbI T€0TEPMAIBLHOTO TETIOCHAOKEHHUS.

29. beccnuBHas cucTeMa reoTepMalibHOTO TEIJIOCHA0KEHUSI.

30. CucreMa reoTepMaIbHOTO TEINIOCHAOKEHHUS ¢ TETUIOBBIMH HACOCAMU.

7.4 MeTtoauvecKkue MaTepuaJibl, OoNpeae/silonme npouexypbl oeHuBa-
HHMS 3HAHUM, YMEHHH U HABBIKOB, ONbITA JeATEIbHOCTH, XapaKTePHU3YIOLIHX
Tansbl GOpMUPOBAHUA KOMIIETEHIUH

KoHTposbHBIE TpeOOBaHUS M 3aaHUS COOTBETCTBYIOT TPeOyeMOMY YPOBHIO
YCBOCHUS JUCIUILUIMHBI U OTPAXKAIOT €€ OCHOBHOE COJIEp KaHHE.

KoHTposb 0cBOEHUS TUCIUILTMHBI U OIICHKA 3HAHUN 00yJaromuxcs Ha JK3a-
MeHe/3adete mpousBoauTcs B coorBeTcTBUU ¢ [1m Kyol'AY 2.5.1 «Tekymuii KoH-
TPOJIb ¥ YCTIEBAEMOCTH U MMPOMEXKYTOUHON aTTECTAITUN O0yJAFOIIHXCS».

Kputepuu ouneHKH 3HAHUH CTYACHTOB NPH NPOBEACHUM KOHTPOJIbHOMN
padoThI

Ol11eHKa «OTJUYHOY» BBICTABIISIETCS MPU YCJIOBUHU MPABUIBHOTO OTBETA CTY-
JICHTa HE MeHee 4yeM 85% KOHTPOJIbHBIX 3aJJaHUI;

O11eHKa «XOPOUI0» BBICTABIISIETCSA MPU YCIOBUU MPABUIBHOTO OTBETA CTY-
neHta He MeHee yeM 70% KOHTPOJIbHBIX 3aJJaHUi;

OlieHKa «yIOBJIE€TBOPUTEIbHO» BBICTABIISIETCS NPU YCIOBUU MPABUIHLHOTO
OTBETa CTy/ieHTa He MeHee 51%);

OlleHKa «HEYIOBJIETBOPUTEIbHO» BBICTABJISICTCS TMPU YCIOBUU IPaBUIIb-
HOT'0 OTBETA CcTy/iIeHTa MeHee yeM Ha S0 % KOHTPOJIbHBIX 3aJJaHU.
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KpuTtepuu oieHKH Mo pe3yJibTaTaM BHINOJHEHUS TeCTOBBIX 3aIaHUI

@opMbl MPEACTABICHUS TECTOBBIX 3aJJaHUM: OTKPBITAsI U 3aKpbITast (OPMBI;
3a/laHM€ Ha COOTBETCTBUE; 3aJJaHUE HA YCTAHOBJIEHUE MPABUIIBHOMN MOCIEA0BATEIIb-
HOocTU. TecTtoBoe 3aaHne COAEPKUT OT 4 0 5 BAPUAHTOB OTBETOB, OJIMH U3 KOTO-
pBIX IpaBWIbHBIMA. BpeMsi, 0TBOMMOE Ha OTBET HA OJHO TECTOBOE 33/IaHUE - OJIHA
MHUHYTA. {11 KOHTPOJIS KaueCTBa YCBOCHUS 3HAHUM 110 U3y4aeMOM TEME ITPUMEHSI-
eTcs He meHee 20 TECTOBBIX 3aJaHuN

Ol1ieHKa «OTJMYHO)» BBICTABIISIETCS MPHU YCIOBUU MPABUIBHOTO OTBETA CTY-
JICHTa He MeHee 4eM Ha 85 % TeCTOBBIX 3aJaHuM;

Ol11eHKa «XOPOII0» BBICTABIISIETCS MPU YCIOBHUU IMPABUILHOTO OTBETA CTY-
nenTa He MmeHee yeM Ha 70 % TecTOBBIX 3aJaHUM;

OlLileHKa «yI0BJIETBOPUTEIbHO» BBICTABIISIETCS! MIPU YCIOBUU MPABUIHLHOTO
OTBETa CTyZieHTa He MeHee uyeM Ha 51 %;

OlieHKa «HEYIOBJIETBOPUTEIbHO» BBICTABJISECTCS TMPU YCIOBUU PaBUIIb-
HOT'0 OTBETA CcTy/iIeHTa MeHee yeM Ha 50 % TeCTOBBIX 3aJaHUil.

Pe3ynbTaThl TEKYIIETO KOHTPOJISI UCIIOJIB3YIOTCS MPH MPOBEICHUHN TTPOMEXKY-
TOYHOM aTTECTaIlUU.

Kpurtepuu oneHku Ha 3auére

OreHka «3a4TeH0» BBICTABIISIETCS 00yYaroeMycsi, KOTOpbIi 00J1aaeT Bee-
CTOPOHHUMH, CHCTEMATH3UPOBAHHBIMH U TIyOOKMMHU 3HAHHMSIMU MaTepHaia y4deo-
HOU MpOTpaMMBbI, yMEeT CBOOOHO BBITIONHATH 33/IaHMsI, IPEAYCMOTPEHHBIC yueO-
HOU MPOrpaMMOM, YCBOWJI OCHOBHYIO M O3HAKOMMUJICSI C JIOTIOJIHUTEIBHOW JIUTEpA-
TypOH, peKOMEHJ0BaHHOU yueOHOM mporpaMmoit. Kak mpaBuito, olieHKa «OTIIAIHOY
BBICTABJISIETCSI 00YYaIOIIEMYCsl YCBOUBIIIEMY B3aUMOCBSI3b OCHOBHBIX TTOJIOKEHUM U
MOHSATUM TUCIMIUIMHBI B UX 3HAYEHUU JUIsl IprHoOpeTaeMoi CrenuaibHOCTH, Ipo-
SIBUBILIEMY TBOPUYECKHUE CIIOCOOHOCTH B MOHUMAaHWU, U3JI0’KEHUU U UCTIOJIb30BAHUU
y4eOHOro MaTepuasa, IpaBUIbHO 0OOCHOBBIBAIOIIEMY MPUHSITHIC PEIICHUs], BIajie-
IOIIEMY Pa3HOCTOPOHHUMU HABBIKAMM U TPUEMAaMHU BBIMIOJIHEHUS TPAKTUUECKUX pa-
00T.

OreHKa «He3aYTeHO0» BBICTABIISIETCS O0YYAIOIIEMYCsl, HE 3HAIOIIEMY OCHOB-
HOM 4YacTh marepuaina yuyeOHOM MporpamMmbl, JOMYCKAIOUIEMY MPUHIIMITHAIbHBIC
OIMOKU B BHITIOJTHEHUH MPElyCMOTPEHHBIX y4eOHOM MporpaMMoil 3a1aHuil, HEYyBe-
PEHHO C OOJIBITUMU 3aTPYIHEHUSIMH BBITIONHSIONIEMY MpakTHIecKue padoTel. Kak
MIPaBUIIO, OIEHKA «HEYOBJICTBOPUTEIHHOY» BBICTABIISCTCA O0YydYarOIMIEeMycs, KOTO-
PBIi HE MOKET MIPOJIOJDKUATE 00YYCHHUE WITH IPUCTYIIUTD K JEATETHHOCTH IO CTICTIH-
JIbHOCTH 0 OKOHYAaHWU YHUBEPCUTETA O€3 JTOTOJHUTEIbHBIX 3aHSITUN IO COOTBET-
CTBYIOILIEN TUCLUUIUIMHE.

8 IlepeyeHb OCHOBHOM U JOMOJHUTEIbHON YueOHOIi JInTEpa-
TypbI

OcHoBHas1 yueOHas1 JuTEpaTypa
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Momnorpadusi. HopMaTuBHO-TEXHUYECKOE U MPABOBOE PETYJIHUPOBAHUE BO300-
HOBJISIEMBIX HCTOYHUKOB JHEPTUU B COBPEMEHHBIX ycaoBusAX. P.A. AMepxaHOB,
B.II.Kambimanckuii, J[.A. Ko3wkoB, b.K. IlpirankoB.— Pexum m0-
cryna:https://edu.kubsau.ru/file.php/124/Normativno-
tekhnicheskoe_i_pravovoe_regulirovanie_vozobnovljaemykh_istochnikov_ehn
ergii_v_sovremennykh_uslovijakh_.pdf. — OGpa3oBarenbHbIii mopTai
Komapona, H. A. XononunbHbie ycTaHOBKH. OCHOBBI IPOEKTHUPOBAHUS : yueO-
Hoe nmocobue / H. A. Komaposa. — KemepoBo : KemepoBckuii TeXHOIOTHYECKUI
WHCTUTYT THIIEBOW mpombinuieHHocTH, 2012. — 368 c..— Pexum Jo-
cryna:http://www.iprbookshop.ru/iprbooks-reader?publicationld=14402.—
OBbC «IPRbooks»

JIndennena, JI. B. Teruorexnuka : yauebnoe nocobue / JI. B. Jludenmnera. —
Kemepono : KeMepoBCcknii TEXHOIOTHYECKUN MHCTUTYT NUIIEBOM ITPOMBIIIICH-
HOCTH, 2010. — 188 C.— Pexum JIo-
cryna:http://www.iprbookshop.ru/iprbooks-reader?publicationld=14394.—
OBbC «IPRbooks»

JlonoiHMTEIbHAA yYeOHAasl JIUTepaTypa
Momnorpadusi «Bo3006HOBIIEMbIE UCTOYHUKH 3eKTposHeprun». O.B. I'puro-
pam, IO.II. Crenypa, P.A. CyneiimanoB, E.A. Brnacenko, A.I'. BnacoB. — Pe-
KUM J0CTyTa:
https://edu.kubsau.ru/file.php/124/01_Vozobnovljaemye istochniki_ehlektroeh
nergii_O.V._Grigorash_JU.P._Stepura_R.A._Suleimanov_E.A. Vlasenko_A.
G._Vlasov.pdf. . — O6pa3oBareapHBINA TOPTAT
Momnorpadusi. Conneunsle Qotodnekrpuueckue craniuu. P.A. AmepxaHoB,
O.B. I'puropami, U.b. CamoponoB b.K. Ilurankos, E.C. BopooseB — Pexum
A0~
cryna:https://edu.kubsau.ru/file.php/124/Monografija. Solnechnye fotoehlektr
icheskie_stancii.pdf. — OGpa3oBarenbHbIi opTa
Arees, M. A. TemnomaccooOMEHHBIE MPOIECCHl M YCTAHOBKHU MPOMBIIIIICHHOMN
TEMJIOTEXHUKH : yuyeOHOe MmocoOue il CTYIEHTOB BY30B, OOYYarOIIUXCS IO
HanpasieHuto 13.03.01 «TerosHepreTrka u TEIUIOTEXHUKa» BceX GopM 00y-
yenusi / M. A. Arees, A. H. Mpakun. — Caparos :Aii [1u Op Meaua, 2018. —
229 c. Pexum JoCTymna: http://www.iprbookshop.ru/iprbooks-
reader?publicationld=70284.— DBC «IPRbooks»

O llepeyensb pecypcoB HHPOPMAIUOHHO-TEJTEKOMMYHHMKAIIUOH-

Hoil ceTH «AHTEpHET»

DJIeKTPOHHO-0UOJIHOTEYHbIE CHCTEMbI OMOJIHOTEKH, HCIOJIb3yeMble B
Kyb6anckom 'AYum. U.T. TPYBUJIMHA

Ne

HanmenoBanue pecypca Temarnka YpoBeHb ocTyna

1

Znanium.com YHuBepcaibHas HNutepHeT poctyn
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2 | U3patenbctBO «JIaHb» Berepunapus HNutepner nocryn
Cenbck. X03-BO
TexHonorus xpaxe-
HUS U IepepabOTKU
IUILEBBIX TPOAYK-

TOB

3 | IPRbook YHuBepcaipHas HuTepHeT noctyn

4 | HayyHas snekTpoHHas O0ub- | YHuBepcanbHas HNHTepHeT noctyn
anoreka eLibrary (punn)

5 | OOpa3zoBarenbHbI MopTasl | YHUBEpCaAIbHAS Hoctyn c 11K yHuBepcu-
Ky6l'AY TeTa

6 | Dnexrponnbiii Katanor YHuBepcanpHas Hocrym c [TIK 6ubmumo-
oubnuorexku Kyol'AY TEKU

[Iepeuens HTEPHET CANTOB:
1. https://ru.wikipedia.org

10 MeTroanuyeckune yka3aHus JJisi 00yYAKOIIMXCH 1O OCBOCHUIO
AUCHUILINHBI

1. Komaposa, H. A. XonoauibHable ycTaHOBKA. OCHOBBI IPOEKTUPOBAHUS © yueO-
Hoe nocoobue / H. A. Komaposa. — KemepoBo : KemepoBckuii TEXHOIOTHYECKUI

MHCTUTYT MHIIEBON npombinuieHHOCTH, 2012. — 368 €. .— Pexum moctyma:
http://www.iprbookshop.ru/iprbooks-reader?publicationld=14402.— OBC
«IPRbooks»

2. Monorpadus «Bo300HOBIIsSIEMbIE UCTOUYHUKHU AeKTpodHeprun». O.B. I'puro-
pau, FO.I1. Crenypa, P.A. Cyneiimanos, E.A. Bnacenko, A.I'. BiacoB . — Pe-
KUM I0CTymna:
https://edu.kubsau.ru/file.php/124/01_Vozobnovljaemye _istochniki_ehlektroeh
nergii_O.V._Grigorash_JU.P._Stepura_R.A._Suleimanov_E.A. Vlasenko_A.
G._Vlasov.pdf. . — O6pa3oBareapHBINA TOPTAIT

11 Ilepeyenb MHGOPMALMOHHBIX TEXHOJIOTHI, UCIOJIb3yeMbIX
IPU OCYLIECTBJIEHUH 00pPa30BaTEJbHOIO Mpouecca no JUCHMILIHHE,
BKJIIOYas NepeYeHb MPOrpaMMHOro odecrnedeHusi 1 HHGpopMaluoH-
HBIX CIIPABOYHBIX CHCTEM

HNudbopmaninoHHble TEXHOJIOTHH, UCTIONB3YEMbIC MPU OCYIIECTBICHUHA 00pa-
30BaTEJILHOTO TIPOIIECca MO TUCITUTUIMHE TTO3BOJISIOT:

- OPraHU30BaTh MPOIECC 0OPa30BaHUS MYTEM BU3YaIU3alUUd U3yd4aeMON UH-
dbopmanmu MOCpeCTBOM UCTIOIH30BAHUS NMPE3CHTAINM, YI€OHBIX (PHIBMOB;
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- KOHTPOJIUPOBATh PE3YJIbTAThl OOYUYEHHSI HA OCHOBE KOMIIBIOTEPHOT'O TECTH-
pOBaHMUS;
- aBTOMAaTU3MPOBaTh PACU€Thl aHATUTHUYECKUX MOKa3aTeaeH, IpeayCMOTPEH-
HbIE POTPaMMOI HAyYHO-HCCIIEIOBATENbCKOM pabOThI;

- aBTOMAaTU3UPOBATh IMOUCK HWH(OPMAIMU MOCPEACTBOM HCIOJb30BaHUS
CIPAaBOYHBIX CUCTEM.

[Tepeuens nuuenznonHoro 110

Ne | HaumenoBaHue Kpatkoe omnucanue

1 MicrosoftWindows OnepanuroHHas cucreMa

2 | Microsoft Office (BxirouaetWord, Excel, Power- | [TakeT opuCHBIX MPHIOKECHUIT
Point)

3 | MicrosoftVisio CXeMbl ¥ JHarpaMMel

4 | AutodeskAutocad CAITP

[lepeuenb npodeccroHanbHbIX 0a3 JaHHBIX U MH()OPMAIIMOHHBIX CIIPABOYHBIX CH-

CTEM

No HaumeHnoBanue pecypca YpoBeHb 10CTyIA

1. | 'apant HutepHer goctyn

2. | Hayunas snektponnas 6ubimoteka eLibrary WNHTepHeT nocryn, cchlika

12 MaTepuaJibHO-TeXHHYECKOE oOecrevyeHne 1Jis O0y4eHus: 1o
AUCHMILINHE

Ne

/1

HaunMeHoBaHMe NOMeLLEHU 1151 IPOBEACHHUS
BCeX BH/IOB Y4eOHOI /esiTeJIbHOCTH, NMpeay-
CMOTPEHHOM Y4eOHBIM IIAHOM, B TOM 4HCJIE,
MOMEIECHUH JJIs1 CAMOCTOSTE/IbHOI padoThl,
€ YKa3aHHMeM IepevYHsi 0CHOBHOI0 000py10Ba-
HUS1, Y4eOHO-HATJISAHBIX MOCOOUIT M UCTIOJIb-
3yeMOoro nNporpaMMHoOro odecrne4yeHust

Axpec (MecTOMO0KEeHNE) IIOMeLLe-
HHUH VIS MPOBeleHUs BCeX BH/IOB
Y4eOHOH [1eATeJIbHOCTH, Mpeay-
CMOTPEHHO#H Yy4eOHBbIM MJIaHoOM ( B
cIy4yae peajuzanum oopa3oBarteib-
HBIX MporpamMm B ceTeBoil gopme
JAOTNOJIHUTEIHHO yKa3bIBaeTcs
HAMMEHOBaHUE OPTraHHU3ALMH, C KO-
TOPOIi 3aKJII0YEH 10T 0BOP)

1.| "Tlomemenne Ne202 DJI, mocagouHbIX MeCT — 22; TIJI0-

maae — 35,3KB.M; yueOHas ayAUTOPHS IS TPOBEACHUS
YyUeOHBIX 3aHATHI.

nabopaTopHOe 000pyIOBaHKE

(crenn nmaboparopHsiii — 1 mT.;);

crienuan3upoBaHHas MeOenb(ydaeOHas Jocka, ydeOHas
mebens)."

ITomemmenne Ne205 DJI, mocagouHbIX MeCT — 28; 10~
maabk — 87,3KB.M; IIOMEILEHHE [T CAMOCTOSITEIbHOM
paboTeI 00yJarOITIXCSl.

TEXHHUUYECKHE CPEJICTBA O0yUCHHUS

(mpuaTep — 1 1WIT;

350044, KpacHomapckuii kpaid, T. KpacHo-
nap, yi. um. Kanununa, 13
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n/m

HaumeHoBaHMe mOMeLLieHHH 17151 IPOBeIeHUSI
BCeX BHU/J0B Y4eOHOH [1esiTeJJbHOCTH, Mpeay-
CMOTPEHHO# Y4eOHBbIM IJIAHOM, B TOM 4HCJIe,
NMOMeNIeHU I CaMOCTOATeIbHO padoThl,
¢ YKa3aHHeM IepedHsi 0OCHOBHOI0 000py/a0Ba-
HHSl, Y4eOHO-HATJIS/IHBIX MOCOOUI M MCII0JIb-
3yeMOoro nNporpaMMHoOro odecrne4eHust

Azpec (MeCTOI0JI0KEeHHE) TOMelLe-
HMI JJ151 MpoBeJleHHs BceX BHI0B
y4eOHOIl JesiTeJIbHOCTH, THpeay-
CMOTPEHHOH y4eOHbIM IJIAaHOM ( B
ciay4ae peajJiM3alliu o0pa3oBaTe/ib-
HBIX NPOrpamMM B ceTeBOH (popme
AOMOJTHHUTEIBHO YKa3bIBaeTcs
HAHMEHOBaHHUe OPraHM3alHH, C KO-
TOPOH 3aKJII04YEH J0r0BOP)

9KkpaH — | mrT.;
ceTeBoe obopymoBaHue — 1 mT.;
KOMIBIOTEP MEePCOHATBHBIN — 14 mT.);
JOCTyT K ceTh «HTepHeT;
JOCTYI B 3JICKTPOHHYIO HH(POPMAMOHHO-00pa30BaTeb-
HYIO Cpelly YHUBEPCHTETA;
crienuaau3upoBanHas MeOenb(yueOHas Mebens).

Iporpammuoe obecnieuenue: Windows, Office, crierua-
JIM3UPOBAHHOE JIMIIEH3UOHHOE W CBOOOIHO pacipocTpa-
HIEMOE TPOrPaMMHOE 0beCTICUeHHE, TPETyCMOTPEHHOE B
paboueii mporpamme
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