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1. NOSICHUTEJIBHAS 3ATIUCKA
Hononuurensaas o01eobpazoBarenbHast oOwiepa3BuBaromas nporpamma
«Ouepretuka» (pamee - MPOrpaMMa) HMMEET TEXHUYECKYIO HampaBJIEHHOCTh,
0a30oBBIil YPOBEHb CIOKHOCTH U OPHCHTHPOBaHA Ha oOywarommuxcs 12-18 ner.
IIporpamma B o6beme 144 uaca pacciuTaHa Ha OOHMH roA, U3 pacuera 4 uaca B

HEIEJXO.

1.1 AKTYAJIbHOCTb

AKTyaJlbBHOCTE M HEOGXODUMOCTD JaHHOH TpOrpaMMBl IPOAMKTOBAHA
Pa3BUTHEM COBPEMEHHON 3HEPreTUKH, HeO0GXOIUMOCTLIO LIMPOKOTO BHEAPEHHSA
OKOJIOTHYHEIX BO30OHOBISIEMBIX HCTOYHHUKOR DHEPIUH, a TakXe UIHPOKUM
PaclpOCTpaHeHHEM MHIUBHAYATBHOTO TPaHCIOpTa. OCOGEHHOCTEIO IIPOrpaMMEbl
ABJIACTCA  TO, 4YTO OHa, Oymydd MEKAUCUHUIVIMHADHON, HamnpaBieHa Ha
(OpMHPOBaHHE NPAKTHYECKUX HABBLIKOB B PasNUYHEIX O0NACTAX BHEPreTHKH,
AKTYAIBHBIX B HACTOSLIEE BPEMS: abTePHATHBHBIE MCTOYHHMKM SHEPIrUH U WX
NPaKTHIECKOe PUMEHEHHE, SHeprocheperaonue TE€XHOJIOTHH, HOBBIE HCTOYHUKH
SHEPIHH, IPOOIIEMBI IOCTPOECHHUS 3AKPHITHIX H OTKPBITBIX SHEPIOCHUCTEM H JPYTHe.

Hemmemnsst curyanus ma PBIHKE SHepretukn B KpacHospckom kpae
TIO3BOJICT TOBOPUTE O HEIP(PEKTUBHOM HCIONB3OBAHHK SHEPreTUYEeCKUX
pecypcos. B kpae ocTpo crosr npo6rems! “ancToil’” SHEPIUH, CBA3aHHOMH, Mpex e
BCEro, ¢ 3arpAsHeHHEM OKpyKalowel cpemsl NPU HBIHEIIHUX METonax
OHEProreHepauuy, 4ro MPUBOJHUT K POCTY 3a00JeBaHHIl YXYALIEHU o01mei
dKonoru4eckor obcranoku. K Tomy ixe, OTCYTCTBHE HOBBIX TEXHOJIOTHI B
obnacty monyueHus u IICPEAaIN  SHEPrUM HE MO3BOISIOT  3P(HEKTUBHO
HCIIO/NE30BATE  OHEPreTHHYECKUH IIOTEHLMAN Kpas, CBS3aHHBIA c OonbIIHM
KOIMYECTBOM INPUPONHEIX pecypcos. OCTpo CTOUT mpobiema 3HeproobecreueHus
OTAANICHHBIX paHOHOB Kpas. CyuiecTByromme SHEProceTH B pPEruoHe He B
COCTOSIHMM O0€ECIeuHTh pa3BHBAIOLIHIICS OBICTPBIMH TeMIIaMu TEXHOJIOTHYECKHH
HPOrpecc H BBICOKYIO ypbanmzaumio. HemanoBaxHEIM dakTopom sBiseTCs

OTCYTCTBUE TOCTATOYHOrO KONMYECTBA IPO(ECCHOHANOB B TAHHBIX O6NACTSIX.



Hcxons u3 3T0ro, Ha NepBblil 1aH BEIXOJUT HEOOXOAUMOCTE MCCIIEN0BAHHMS
BO3MOXXHOCTEH  allbTEpHAaTUBHOH DJHEPreTHKH, MHKpOTeHepaluu, OHo- u
BOJIOPO/IHOW 3HEPreTUKH, OCHOB PHEPreTUHYECKUX CeTeil U YIiyOJIeHHOE U3y4YEeHHE
CXEMOTEXHUKH. AKTYaJIbHOCTh M  HEeOOXOOMMOCTb JAaHHOH  NPOrpamMMEl
NPOJUKTOBaHA NpoONeMaMH pa3BUTHS COBPEMEHHOH JHEPreTHKH B pPETHOHE,
BHEIIPEHH DKOJIOTMYHBIX BO30OHOBIAEMBIX MCTOYHUKOB DSHEPrUM, a TaKKe

OOJIBIIMM KOJTHYECTBOM HHANBUAYAJIBHOI'0 TPaHCIIOpTA.

1.2 TIEJAT'OI'MYECKASA LHEJIECOOBPA3HOCTD

OHEpreTHKa CIy:)KHT OCHOBOHM JIOOBIX NPOLIECCOB BO BCEX OTpacisx
HApOJHOTO XO3SiCTBa, IJaBHBIM YCJIOBHEM CO3JAaHHS MaTepHuajbHBIX OJiar,
NIOBBIIIEHHS] YPOBHSL JKHM3HH JIIOJe, W B HacTosllee TNPOMCXOIUT AKTHBHOE
pacrpocTpaHeHue  albTepPHATHBHBIX  HMCTOYHHKOB  dHeprud. Iloaroroeka
crenuanucTa B JaHHOM 00macTH cerofHsi TOJNBKO HayuHaercs. I[losTomy
4pe3BBIYAHO Ba)KHO CO3[aThb BCE YCIOBHSA Ui TOro, YTOOBI MOApacTaroliee
IIOKOJIECHHE OCO3HAHHO M 3aMHTEPECOBAaHHO TMOAXOOUIO K BOIPOCY BhIOOpa
Oyayweidl npodeccuy, CTaBs BO IVIaBYy yIJa M CBOH HHTEPECHl, U 3aIPOCHI
rocyiapcrsa ¥ o0lecTBa.

JlanHas oOpasoBaTesipHasl MPOrpaMMa HCIONB3YeT COBPEMEHHEBIE METOJIbI
00y4eHUs] U IpHUEMBl OpPTaHU3AIMU HESTENBHOCTH O0YYaroIUXCs, B TOM YHCJIE
MH(OPMAIMOHHO-KOMMYHHUKALIMOHHBIE TEXHOJIOTHH, JJIEKTPOHHBIE PECYpCHI,
UMMEPCHBHBIE METOIMKH BOCIIPUATHS HH(POPMALIMY C y4eTOM H30paHHOH obnacTu
NeATENbHOCTH W 3ajay JOIMOJHHUTENbHOH 001eo0pa3oBaTensHON MPOrpaMMBbl,
COCTOSIHHSL ~ 370pPOBBS, BO3PacTHBIX M  HHIUBUAYAIbHBIX  OCOOEHHOCTEH
o0yyarommxcs.

B npouecce o0yueHus NpUMEHSIOTCS ClIeAYIOLIHE TEXHOIOTHH:

-BBITATMBAOILAS MOAEIb O0YYECHHS,

-IU3alH-MBILICHHE;

- oOyueHue B COTpyJHHYECTBE (KOMaHHas1, ITpyIIoBas padoTa);

- KeMICOBBIM METOI.



Peamuzanys  mporpaMMbel — [OCTPOEHAa  Ha  pEIIEHHH  IIPAaKTHKO-
OPHEHTHPOBAaHHBIX (MHAMBHAyalbHBIX HJIM T[PYIIOBBIX) KEHWCOBEIX 3a1ad
IPUKIIAJHOrO XapaKTepa, YTO IT03BOJISIET LeJICHANPABIEHHO Pa3BHBATh TBOPUECKUE
CMOCOOHOCTH  OOydaromuxcs, HMX CaMOCTOSTENBHOCTh, COBEPIIEHCTBOBATE
JMHYHOCTHBIC Ka4eCTBa.

1.3 EJIb

Ilenero nmporpaMMel siBiseTCs (OpMHUpOBaHHE Y OOYHaAIOMIUXCH 3HAHHA 00

aJIbTEPHATUBHBIX HCTOYHHKAX JHEPrHH, MHTEpeca K MPOEKTHOU NeATeILHOCTH,

HaBBbIKOB [TPOEKTHPOBAHKA H ITIOCTPOCHHUA DHEPTOCHCTEM.

1.4 3AJAYA

e Cdopmuposars npeacTaBieHre 00 albTePHATUBHBIX HCTOYHHKAX JHEPTHUH.

e (CdopmupoBaTh IPaKTHYECKHWE HABBIKH PAaOOTHI € BBICOKOTEXHOJOTHYHBIM
obopyioBaHUEM.

e CdopmupoBaTh HaBBIK TPOSKTUPOBAHKUS U MMOCTPOESHHS SHEPTOCHCTEM.

e CdopmupoBaTh HaBbIKH COOpPKH U paGOThI C MHTEPAKTHBHBIMH CTEHAAMH H
MOJIENISIMU, TOIUIMBHBIMHM 3JIEMEHTAMH, 3HEProCHCTEMamH, JabopaTOPHBIMH
o0pa3liaMu 3HEPreTHYECKUX YCTAHOBOK.

e CdopmupoBaTh y o0y4aloUMxcs IpeacTaBieHne 0 paboTe ¢ AIeKTPOHHBIMH
KOMIIOHEHTAMH H YCTPOMCTBaMH.

e CdopmupoBaTh HaBBIKH COTPYAHHYECTBA: paboTa B KOJUIEKTHBE, B KOMAaHIIE,
MaJloi rpynmne (B nape) rnpu paboTe ¢ MpaKTUYeCKUMH 3aAaHUIMH.

e CdhopMupoBaTh HHTEPEC K 3aHATHIO POEKTHOMN IeATeIbHOCTHIO.

1.5. OTJIMYUTEJIbHBIE OCOBEHHOCTU ITPOI'PAMMbI
Hannas Ilporpamma paspaboTaHa B COOTBETCTBUH C HOPMATHBHBIMH
NpaBOBBIMM  aKkTaMu B obiactu obpa3zoBanuss DenepaibHBIM  3aKOHOM
ot 29 nexabps 2012 r. Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit ®enepanumy,

noctaHoBneHreM [IpaBurenscTBa Poccuiickoit @eneparuu ot 23 mas 2015 r.



Ne 497 «O DepnepanbHOil LeneBoi mporpamme pasBUTHS oOpasoBaHus Ha 2016-
2020 romer», mpukazoM MuHucTepcTBa 00pasoBaHus M Hayku Poccuiickoit
@Oenepamun or 29 asrycra 2013 1. Ne 1008 «O6 yrtBepxnenuu Ilopsiaxa
OpraHH3alldd W  OCYIIECTBIEHHUS  OOpa3oBaTeNbHONW  AEATENILHOCTH  II0
NOTIONIHUTEIbHBIM ~ 00Ie06pa3oBaTeIbHEIM — [IPOrpaMMamM»,  OCTAHOBJIEHUEM
[’ 1aBHOrO rocyJapcTBEHHOIO CaHMTapHOro Bpaua Poccuiickoit ®enmepauuu
or 4 uronst 2014 r. Ne 41 «O6 yreepxxaenuu CaulluH 2.4.4.3172-14 «CanutapHo-
JMHUIEMHUOJIOTHYECKHE TpeOOBaHUs K YCTPOWCTBY, COACPIKAHWIO M OPraHH3aLHH
pexuMa paboTsl 00pa3oBaTeNbHBIX OPraHU3alMid JOMOTHHUTEIBHOTO 00pa3oBaHUs
ZeTen».

IIporpamma aBTOpCKasi, pa3paboTaHa Ha OCHOBE METOJUYECKHX MaTepHallOB
«OHEepIKHU TYJNKUT», TpeAcTaBieHHbBIM @OoOHIOM HOBEIX (OpM pa3BUTHS
obpasoBanus, r. Mockssl, 2017 .

B pamkax nporpaMmsl, 00yJaromuecs: NpoUu3BenyT cOOPKY CYIIEeCTBYROIHX
MOJenel TMOMyNSApHBIX DSHEPreTHYecKMX pelleHuif, a Takke paszpaboTaioT
coOcTBeHHbIe KeiicoBble perneHus. Kpome Toro, obGyuaroiecs NpHOOPETYT

LIEHHbIE HABBIKM KOMaHAHOW paldoTHI.

1.6 TPEBOBAHIM K OBYUYAIOIIIUMCSA
Habop Ha mnporpammy ocyliecTBisieTcss B COOTBeTcTBUM ¢ [lopsimkom
npyeMa M OTYHCIeHHS  oO0ydaroumxcsi aBTOHOMHOM  HeKOMMep4yecKou
opranuzauuu «KpacHosipckuii nqetckuii TexHonapk «KBanropuym».
Bospact obyuaromuxcs.
IIporpamma «OHepretuka» paccuuTaHa Ha oOyuaromuxcs 12-18 jer. B
CBSI3H C OPUEHTHPOBAHHOCTHIO MPOTpaMMbl HA MPAKTHUYECKYI0 MHIMBHIYATBLHYIO
(rpynnoByro) paboTy MaKCHUMallbHOE KOJMYECTBO OOYYAIOIUXCs B TPYIIE HE

IOJKHO IIPEBBINIATH 12 YenoBek.



1.7 ®OPMBI 1 PEXXVM 3AHSTUN

Cpoxk peanuzanuu mporpammbi: 1 rox. O6seM ydyeOHON Harpysku -144
yueOHBIX Haca.

Pesxum 3anaTHil: 3aHATHS TpoBOAATCS — 2 pasa B Hememo Mo 2
aKaJeMHYeCKHMX Yaca C JeCATMMHHYTHBIM TepepbIBOM, YTO OMNpelesieTcs
CaHUTAPHO-3MUIEMHOIOTHIECKAMH  TpaBuiaMd W HopMmaTuBamu CanlluH
2.4.4.3172-14.

®opmbl 3aHATHI: JEKIUH, CEMHHApHI, 3aHATHS IO PEIUICHHIO KEHCOB,
UH)KEHEPHBIE UTPbI, COPEBHOBAHHA.

B koHue nepBoro mosgyroaus NpOBOJUTCS NMPOMEXYTOYHBIH KOHTPOJE (2
gaca) B (opme TecTa, B KOHIE I'Ofa NMPOXOAMT UTOTOBBIM KOHTpOJL (2 uaca) B

(popme 3a1UTHI pelIeHUs KeHCOBOTO 3aaHus [0 TeMe SHEPreTHKA.

1.8 OXKMIAEMBIE PE3VIJIbTATBI Y CTITOCOBBI MX ITPOBEPKHA

OcobeHHOCTBIO  MporpaMMbl  ABISIETCS  TO, YTO  OHa, Oyay4d
MEXIUCLUIIMHAPHON, HampaBieHa Ha ¢OpMHUpPOBaHMEe Yy  OOyJarouuxcs
YCTOWYMBBIX 3HAHUH M HaABBIKOB IO TaKUM HaIpaBleHHUAM, KaK OCHOBEI
aNbTEepPHATHBHOM 3HEPIreTUKH, TEXHOJOTUS U MPUOOPHI COBPEMEHHBIX TOIUIMBHBIX
3JIEMEHTOB.

B pamkax nporpaMMbl pa3BUBalOTCs cieayromue komnereHuuu Soft u Hard
skills:

Knacrep npodunsnbix soft skills

® Pabora B komanme. CnocoOHOCTH OpraHHW3OBBIBATH W CO37aBaTh
YeII0BEYEeCKHE KOOIEPaLUH; CIIOCOOHOCTh MOCTPOUTE CUCTEMY pa3felieHHs TPyaa;
CrOoCOOHOCTh OLIEHUTH YeNIOBEUECKUI MOTeHIIHAI.

® ApantuBHocTh. (CrocoOHOCTE MOAOHpaTe HOBBIE TEXHOJIOTHH H
NIPUCTIOCA0NUBATHCS K M3MEHSIOLIUMCS YCIOBHSIM.

Knacrep muunoctHbix soft skills

B naunbiii kiactep nonasarT T€ KOMIIETEHUH, KOTOPble HEOOXOMUMBI IJIs

YIIpaBI€HHA BOSHUKAOIIMMH CUTYalHiIMHM COOHATIBHOIO XapakKTepa.



@ IleperoBopocnocobrocts u ybemurensHOcTh. CIOCOOHOCTH BECTH
NICPETOBOPEI C pa3sHBIMH CyObeKTaMH AeATeNFHOCTH M OKa3blBaTh BIMSHHE B
npoLecce peaan3aliy AeSTeIbHOCTH U IIPH IIPOBEAEHHUH IEPErOBOPOB.

° JlupepctBo.  Cmoco6HocTe  co3math  atMocdepy  BBICOKOM
NPOAYKTUBHOCTH; CO3AaTh M TMOANEPKHBaTh 3((EeKTUBHBIE OTHOUIEHHS Gepsl Ha
ce0s1 OTBETCTBEHHOCTb 38 JIOCTHXKEHHE LIENeH.

L KpeatuBHOCTE. YMeHHEe BHAETh M CO3[aBaTh KOMIIO3MIMOHHBIE
3JIEMEHTBI B JIOOOM aCIEKTe JKM3HH; CTIOCOOHOCTD K abCTPaKTHOMY TBOPYECTBY.

© PeduexcuBHocTh. CiocoGHOCTE IPOU3BOAUTE OLEHKY COBEPLICHHBIM
JeHCTBHSIM.

Knacrep konTexcryansHsix soft skills

B naHHpIf KnacTep NONaJaloT Te KOMIETEHLHH, KOTOPhIe HEOOXOAUMBI I
obecrieyeHus nesITeTbHOCTH:

L Crparernueckoe ©  TakTuyeckoe  MblnuieHue.  CrocoGHOCTB
YIAEPKHUBATh aCleKT CTPATErUPOBaHUS U TaKTUKH B paboTe.

® Camoo0y4yeHne — caMOCTOATENbHOE H3y4YeHHe UH(GOPMALUH O
MOJeNIIX YCNEUIHOTO IIOBeleHHs (YTEHHE JIUTepaTyphl, CaMOCTOSTEIbHOE
U3yueHHe pasHbIX MarepuajoB (cTarel, OJIOroB, MaTepHalOB TPEHHUHIOB),

NpOCiIylInBaHHe BeOUHApPOB.

Knacrep Hard skills
B pamkax mnporpamMmel (GopMHPYIOTCS cieayromue npodecCHOHAIbHbIE

HaBbIKH H 3HaHHA:

e 3HaHHUS OCHOBHBIX IMOHATHI JJICKTPOHHUKH.

® 3HaHus paGOTBI JJICKTPOHHBIX KOMIIOHEHTOB.

® 3HaHHUsl OCHOBHBIX AJIbTEPHATHBHBIX HCTOYHHKOB DHEPIHH.

e HaBriku caMOCTOSATENBHOTO PEIICHHUA TEXHUYECKHUX 3a7a4 B IIpouecce

KOHCTPYHPOBaHHUS 3HEPTCTHYCCKHX CHCTEM.

° HaBpiky MoenMpoBaHus TEXHUYECKUX YCTPOUCTB, SHEPTOCHCTEM.



o Hagpixu paGoTsl ¢ nomonmHuTeNbHOM MUTEPATYpOit, ¢ XKypHATAMH, ¢

KaTaJloramMu, B MHTepHeTe (u3y4yeHue u 06paboTka HHPpOpMAIHH).

° HaBbiku 1€eMOHCTPHPOBAHMS TEXHUUYECKHX BO3MOYKHOCTE! CO3IAHHBIX
pelLIeHUi.
° HaBpiki moxrortoBku u Qopmaruposanus Tekcta B MS Word,

Co3naHuMsi  mpeseHTauMd B MS  Powerpoint, Mindomo, paGotsr B
Google JlokymeHTax.

Ouenka ypoBHS BlafeHWs NPOBOAMTCA IIPEIIOAABATENEM B nporecce
BBITIOJIHEHHS 00Y4AIOINMCS HHIMBUAYaNbHBIX M TPYIIOBBIX 3a1aHH / y9acTHs B
OTOOPOYHBIX ~ COPEBHOBAHHMSX K  MEKIYHAPOIHOMY KOHKYpCY  JEeTCKHX
umkeHepHbiX  komaHn ICET, BcepoccuitckuM komkypcam «IIpoext Allly,

«llepBsiii amemenT, «HOHUKBAHTY.

1.9 ®OPMBI IIOABEAEHUSA UTOI'OB OB VUEHUS

Texywuii KOHTPONE OCBOEHHUS TIPOTPAMMBI IPOBOIUTCS BO BpeMs 3aHATUH
IIPY TIOMOIIM HAOIIOEHUH U OTIPOCOB.

I[IpomexyTouynas arrecranus ocywectsisercs 1 pa3 B rog B bopme Tecta
IO JILTePHATHBHBIM MCTOYHHUKAM SHEPIHH.

Hrorossrii KOHTPOJb ~ OCBOGHHS  0Dpa3oBaTeNbHOW  MPOrPaMMBI
OCYIIECTBIACTCS 4€pe3 HHAMBHUAYAIbHYIO (TPYNIIOBYIO) 3alUUTY peIleHHS
KeHCOBOro 3a/laHMsl IO pa3paboTKe W/WIM peaaM3alMd Mojeleit YCTPOWCTB H
CHCTEM PE3CpPBHOTO MM IOCTOSHHOIO 3JIEKTPONUTaHUsl B dHepretuke (Energy-
Net) wnu Teopermyeckux perueHuil NmepcHeKTUBHONM HAIPAaBIEHHOCTH. ITpumep
Keiica npejcrasned B [Ipunoxenun 1.

TexHonorus NIpoBeAEH s HTOrOBOTO KOHTPOJIS - 3KCIIEPTHAsS OLIEHKA B
paMKax 3aHsTHs. B Hel npuHMMaeT yyacTre npenoaaBaTellbcKuil COCTaB

KBaHTOprymMa. MeXaHH3MbI 9KCIIEPTHOM OLIEHKH MPECTABICHEI B ITpunoxenun 2.



2. VUEBHO-TEMATHYECKHM ILIAH

Ne HaumenoBaHHe pa3/iesioB H TeM Obmee B Tom uncae:
n/m KOJIHI€CTBO
4acoB TEOpUs NpPaKTHKA
1 BBonnoe 3anstue. Th. 2 1 1
ANbTepHaTUBHbIC HCTOUHWKH SHEPTHH
Pa3znen 1. «Heprocucrempl. Teopus u 30 14 16
NPAKTHKA»
2 Oneprus. Mcroynuku u notpeburenu 2 1 1
DHEPrHUH.
3 OnexTpuyecTBO. bazoBeie MOHATHS. 4 2 2
4 Bubl abTepHATUBHBIX HCTOUHHUKOB 14 i 2
SHEPrUH.
3 DHepreTHUecKre NpobIeMbl CTpaHbl H 4 2 2
pervoHa.
6 [IpoexTupopanue u c6opka 6 2 4
SHEPTreTHYECKIX CHCTEM.
Pasnen 2. Bonoponnas 3HepreTuka. 38 15 23
7 BonopoaHblii TOIIMBHEIA 3JIeMEHT. 4 1 3
8 Y4eOHO-TpeHHPOBOYHAS MOJIENh 34 14 20
rHOPHIHOro aBTOMOGHIISA Ha
TOIUTMBHBIX HJIEMEHTAX.
Pazgen 3. Beeaenue B mpoexTHYI0 padoTy. 74 24 50
9 HckycceTBo npesenTanum. 4 2 2
10  |KomannooGpazopaHue. 4 0 4
11 MeTomonorus yrnpapieHHs IPOSKTOM. 6 6 0
12 [DKu3HeHHBIH UK TPOEKTA . 12 6 6
13 |Keiicsl o anbTepHaTHBHON 40 10 30
SHEpreTHKE.
14 |IloaroroBka K 3aruuTe Keifcos. o 0 4
15 |KonTtpous. 4 0 4
HUTOI'O yacos: 144 54 920




3. COAEPXXKAHME ITPOT'PAMMBI

1.  CoOmopeHue 1paBUl TeXHHUKH 0e30MacHOCTH M CaHMTAPHO-
TUTHEeHUYEeCKUX HOpPM INpu pabote ¢ 31MeKTpoobopymoBaHWEM U y4ebGHO-
METOINIECKUMHI MaTepHuaTaMH.

O6uue npaBuia 6e30nMacHOCTH B 00pa3oBaTeNbHOM yupexaeHHn. OCHOBBI
TEXHUKH O€30MacHOCTH IpH paboTe ¢ 3neKTpuYecKUMH mnpubopamu. TexHHKa
6e3zonacHocty npu paborte B naboparopun. TexHuka Ge3omacHOCTH mpu paboTe ¢
nabopaTOpHBIMU YCTaHOBKAMH.

Paszgen 1 «IneprocucreMsbl. TeopHsi U NPAKTHKA

2.  BBopgHoe 3aHsTHE. ATbT€pHATHBHBIE UCTOYHUKY SHEPIHH.

Teopust: DHeprus. AnbTepHaTUBHbIE WCTOYHMKM DSHEpPruu. BerpsHas
sHeprus. ConHeuHas sHeprud. XuMudeckas sHeprus. TeruiosHepreTuka. ATOMHast
sHepreTHKa. [ maposHepreTuka.

3. DHeprusi. DnekTpuyecTBo. bazoBbie MOHATHS.

Teopus: Tok. Cuna Toka u HanpsbkeHue. [IpOBOAHUKH, MOJYHIPOBOIHUKH,
Iu3eKTpUKA. OCHOBHBIE 3aKOHBI JIEKTPOCTATHKU U DJIEKTPOAMHAMUKHA., OCHOBBI
MaTepuaioBeIeHHS.

ITpaktuka: Pemenue 3amau. Haxoxmenuwe mnapaMeTpoB mpocTeiiieit
3NEKTPUYIECKOHN LIeTIU.

4. AnbTepHaTUBHBIE UCTOUHUKY YHEPTHUH.

Teopus: Berpsinas sneprus. Bonoponnas snepretuka. CosHeyHasi SJHEPIHsl.
XHUMHYECKHE HCTOUHHUKH TOKa. DneMeHT [lensThe. ATOMHAs SHEpreTHKa.

Ilpaktuka: JlaGopatopHble paGoOTBI 1O BETPOIHEPTHH, BOIOPOIHOI
JHEPreTHKE, COJHEYHAas SHEPIUH, COJEBBIM JJIEMEHTaM, CIIUPTOBBIM 3JIeMEHTaM,
snemenTy [lensThe. Pa3BuBaromas urpa 1o aToMHO# SHepreTHKe.

5. DHepretuyeckue npodieMbl CTpaHbl U PErHoHa.
Teopus: OcHoBHBIC 3aJaul DHEPreTUKM B OMDKHEH W JanbHEH
IEPCIEKTUBE. JHEPreTUYecKue MpoONieMbl pervoHa/CTpaHbl. AHAIW3 H

TIOUCK IyTeil peleHus mpobem.
10



Ilpaktuka: Pemenune keificoB 1mo TeMme «DHepPreTHUECKHEe IPOBIIEMEI
PeruoHa/CTpaHbI».
6. IlpoextupoBaHue U cOOpKa FHEPreTHIECKUX CHCTEM

Teopus: [IpuHIUIBI COOPKH U TOCTPOEHHSI SHEPTETHYECKUX CHCTEM.

IIpaxtuka: Pabora ¢ HHTENIEKTYaIbHBIMH SHEPreTHUECKMMH CHCTEMAMH.

Pazgen 2. Bonopoanas YHepreTHka.

7. BooopoaHbIi TOTUTMBHEIN 3JIEMEHT.

Teopus: Bonopon u ero cBoiicTBa. YCTpPOWCTBO BOJOPOIHBIX TOIUIABHBIX
3JIleMeHTOB. MeToasl MOJyYeHHs M IpPUMEHEHHs Bojopona. [lepcreKkTUBBl U
npo0IeMBI pa3BUTHS BOJOPOIHOI 3HepreTHKU B KpacHospckoM Kpae u Poccun.

IIpaxTtuka: Pabota ¢ BOZOPOJHBIM CTEHIOM.

8. YueOHO-TpeHHUpPOBOUHAS MOIENh THOPHUAHOIO aBTOMOOM/IS HAa TOILIMBHBIX
dJIEMEHTaX.

Teopusi: OOmMH NPUHIUN OeHCTBUS aBTOMOOMIA. Vcmosib3oBaHHe
JJIEKTPUYECKON  DHeprud  Anast  3HeprocHabxeHus  ammapara. Ilepenaya
MexaHu4yecKod 3Hepruud. CKOpocTs M TOTpebJIeHHe SHEPruM aBTOMOOHIIEM.
Teopuss cospemennsix Oarapeii. KomuuectBo »sHepruM  HeoOXOIUMOE,
4ro0bl CABMHYTH aBTOMOOHIB. Pacuer MomHocTH asroMobuna. Bnusxue
OpraHM3alii KOMIIOHEHTOB TOIUIMBHOIO 3JIEMEHTA.

IlpakTuka: JlUCTaHUMOHHOE YyNpaBleHHE IepeMelleHueM. M3MepeHue
pabouux mapaMeTpoB ¢ MOMOLIBIO MPHOOpHOI manenu. TeopeTHyeckas CKOPOCTE
aBTOMOOMIIS, IEpeMeIIAIOIIerocs 1o NpsAMoii. MI3MepuTh CKOPOCTH U MOTpebIeys
SHEPIrdM C TIIOMOIIBIO OOpTOBOM cHcTeMbl. IlpumeHeHHe Mozenel s
OnMcaHus ABHKEeHHs aBToMobuis. [IpoBeneHue u3MepeHuii Ha 3apSIHOM CTEHJE.
Ob6ecnieueHue aBTOMOOMIST MOIIHOCTHIO. CpaBHHUTENBbHBIE MCIBITAHUS TATOBOIO
yeunus. OrpaHuduTe 066eM noTpebIsieMoro TOKa Hild CKOPOCTH.

Pasnen 3. BBenenne B npoeKTHYI0 padory.

9. HckyccTBO mpe3eHTallHH.
Teopusa: Kax  cospats npesentauuto B PowerPoint.  Kak  co3marts

npe3eHTaluo B Mindomo.
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IIpakTuka: Cosznanue npesenranuu B PowerPoint. Coznanme
npeseHTauuy B Mindomo.

10.KomangoobpazoBaHue.

Ilpaktuka: Tect Ha onpeneneHue poinu B KoMaiae. Mrpa Ha
KOMaH1000pa3oBaHHeE.

11. Merononorust ynpaBiaeHHs IPOSKTOM.

Teopus: IInanupoBanue npoekta. OCHOBHI Lienenonaradys. MeToI0Ior s
SCARM. Merononorus Kanban.

12.7K13HeHHbIN UK TPOeKTa.
Teopus: Ilpobnema, uensb, pelieHde, IUTAHHPOBAHHE, peaTM3al(ysl,
(GuHATH3ALHS TPOEKTA.

IIpaxTtuka: Pa3bop xu3HeHHOTO HUKIA npoekTa. OnpezneneHue npodIeMsl
U IpoOJIEeMHOr0o NOJs BO3MOXHBIX NPOEKTOB IO 3HepreTke s Poccuiickoi
Denepanuu. Onpenenenue npobieMsl, ey U 3a1a4. Paz0op pa3inuyHbIX METOIOB
redepanuy  pemeHud. OrnpeneneHue ueneBoil rpynmel. Pazbop MeTonoB
(UHAH3AMH TPOEKTA.

13.Kefichl 10 anbTepHATUBHOM dHEpreTHKE.

Teopus: Keiic. Pemenue keiicoB. MeToapl npencTaBlieHHs pelIEHHS
KEeHCOB 0 SHEPIreTHKE.

ITpakTuka: PelneHue KelicOB Ha TeMbI: BETPOSHEPreTHKA, COJHEUHAS
DHEPreTHKa, BOJAOPOAHAs DJHEPreTUKa, ONTUMAaJbHbIE CHUCTEMBl IHUTAHHSA
aBToMobOmIel u ap..

14.IToaroroBka K 3aLIuTe MPOEKTa.
IIpaxTtika: OdopmieHre Mpe3eHTaHOHHOTO MaTepuia.
15.KoHTpOnb.
ITpoMexyTO4YHBIH KOHTPOIE:
IIpakTrka: Pemenve Tecra no ajnbTepHATUBHOW DHEPreTHKE.
HTOroBblii KOHTPOJIb:
IlpakTHKa: 3aliuTa pelleHHH KeHCOB MO0 IHEPreTHKE B paMKax HTOTOBOTO

3aHATHSL.
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6. IIPUJIOXKEHUSA

[Ipunoxenue 1

IIpumep Kelica AJi1 UTOTOBOM 3AILUTHI.

ITonck ONTHMANBHOMN CHCTEMbI SHEPrONMTAHUS MOJIE/IH ABTOMOOHJISA.

ABTOMOOMJIM PACIPOCTPAHEHbI ITOBCEMECTHO. B MHpe €XeromHo Hux
Ipou3BoAUTCA OKkojo 60 miH. [Ipy sTOM TpaHCHOpPT 3aHMMAET TMEPBOE MECTO IIO
BKJIaly B 3arps3sHeHde arMocdepbl. B CBS3HM ¢ 9THM, YeIOBEYECTBO NABHO HIIET
IIyTH MOAEPHU3AIMH MallliH, HAIPUMEP, U3MEHSIsl TUI ABUTATEN M OTpebseMoe
uMm tomuBo. Taxk, B JIongoHe xypcupyet aBToOyc, paboraroiumii Ha Bogopoae. B
bpasunuy akTUBHO HMCNOJIB3YIOTCS aBTOMOOWIIHM, KOTOpBIE paboTaroT Ha CIHPTE,
MONy4a€MOM M3 C€axapHOro TPOCTHMKAa. Y HAc B CTpPaHe paclpOCTPaHEHBI
rUOpHIHBIe MAIIWHBI, KOTOPBIE MOTPEOIAT GEH3UH, HO 3a CUET aKKyMYJISTOpa U
3JIEKTPOJBUIATENs] OHH MOTYyT MaKCUMaJbHO 3((EKTHBHO MCIONB30BATh €ro
sHepruo. Hampumep, B To Bpems, xorga MallliHa CTOMT B IMPOOKE, OCHOBHOM
IBUIaTellb BHYTPEHHErO CropaHWsi OTKIIOYaeTCs W MallldHa [ABMXKETCS Ha
HeOONBIIONH CKOPOCTH 3a CYET JJIEeKTPOIBHratels, paboTarolero Ha SHEPruu,
3allaceHHOH B aKKyMyJsTOpe. OTHUMU NpPHMEpPaMH HE OrpaHUYHBAETCA CITHCOK
BO3MOXKHOCTEHM obecrnieueHus] MaluHbl dHeprueit. [1o3HakoMbTeCh CO crrocobaMu
NOJIy4E€HHUs] SJHEPTHUH, KOTOPBIE MOXKHO MPUMEHSTHh B aBTOMOOWJISX, H CPABHUTE HX
MeXIy co0Ooii.

Haunute ¢ o3HakomiieHUs ¢ Temoii. [|Jist 3TOro Mo)keTe BOCIOJIE30BAThCS
CJEeYIOIMH MaTepUalaMu:

-OuneMm  TenexkaHana Discovery «Dueprus Oyayiuero. AnbTepHATHBHBIE

HUCTOYHHUKH 3Heprum». https://www.youtube.com/watch?v=hA1z1OvOmZE .
-Cratbu:

https://ru.wikipedia.org/wiki/AnpTepHaTHBHAS JHEPreTUKA ;

https://ru.wikipedia.org/wiki/DnekTpoTpaHcnopr ;

https://ru.wikipedia.org/wiki/nekTpoMoOHIIb .
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-Buzmeo GuneMmer renekanana «National Geographicy cepun «DKou306peTaTen»,
MOCBSLIEHHBIE SKOJOTUYECKH YUCTOMY TPAHCIIOPTY:

-TPY30BHK Ha JpoBax: https://www.youtube.com/watch?v=dyMrHZ 7rwgg ;

-OyTepOpoiHas JIaBKa C MPOIEIIEPOM:

https://www.youtube.com/watch?v=F5KSBy1 1HPc ;

-BOJIHOE 3JIEKTpOTaKcH: https://www.youtube.com/watch?v=EdWJIB6T9uJ4

OO6c¢cynute ¢ KOMaHIIOU ClieIYFOIIHE BOTPOCHI:

-C xakuMM BapHaHTaMH TPaHCIOPTAa Ha AJBTEPHATHBHBIX MCTOYHHKAX
SHEPIrUU Bbl TO3HAKOMHUIIHUCE?

-Hackoibko pacnpocTpaHeH Takol TpaHCIOPT B Halle BPeMs U C Y€M 3TO
cBs3aHo? KakoB moTeHIIHal 3TOM TEXHOJIOTUU?

-Kakue WH)XeHepHBIEe PELIeHUs] UCTIONB3YIOTCS B TPAHCIOPTHBIX CPENCTBaX
Ha anbTePHATUBHBIX HCTOYHUKAX SHEPTUH?

-Kak MoxeT OBITh ycTpoeH TpaHCTopT Oyayiiero?

OTBeTbTe Ha CIIEAYIOIINE BOMPOCHI:

-KaxoBa ponb TpaHcnOpTa B COBpEeMEHHOM MUpe?

-Kakue anpTepHaTUBHBIC HCTOYHHKH SHEPTHH BaM YK€ 3HAKOMBI?

-Kakue ocobennocTH 3HeproodecneyeHus TpaHCIIOPTHBIX CPEACTB?

ITo3HaKOMBTECH C UMEIOLIUMCS B BallleM PaCHOPSHKEHHH 000PYIOBAHHEM.

Jlns mpezncrapiaeHus pe3yldbTaTOB TOTO YTO Y Bac MOJNYYHIOCH BaM MOTIYT
TIOHAJOOUTHCS [IPOMEXYTOUYHBIE MaTepuaibl (PUKCAI[MK BALEro yyacTHs B Keiice
(oTo ycTaHOBOK, BHMAEO3AIIUCH IKCIIEPUMEHTOB, H3MEPEHHBIE IAPaMeTphI).
CoseryeM BaM IOMHHUTH 00 3TOM B Ipoliecce paboThl ¥ COXPaHATH HEOOXOIUMBIE
(doTo/BUEO MaTepUATIHI.

IIpugymaiite W oONMIIWTEe TPONUEAYPY MCMNBITAHMM Balled MOJIenu
aBTOMOOUIIS.

O6cynure cBOM HAEH C YyUaCTHMKaMM Balleil KOMaHIBI U TIPENOAaBaTeleM,
npopymante oOILy0 Ui Balled KOMaHIbl NpPOUEXYpy HCIBITAHHH MOJIETH

aBTOMOOMJIA.
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Onuiure nONYy4YMBUIYIOCS OOINYI0 TNPOUENYypY MCHBITAaHUH MOIEU
aBTOMOOHMIIS.

Bribepere kakue sneMeHTHI H3 KOMIUIeKTa «BojoponHas Iukosna» BbI
IUTAaHUpYeTe MCIIONIb30BaTh IIPHU cOOpke JaHHOH Moxenu aBToMobmia? U ns uero?

Ha otnensHOM nucTe 3apucyiiTe 3CKM3 Ballleli MOJENM aBTOMOOMISL C
SHEProycTaHOBKOH, paboTaromieii BHIOpaHHOM BaMM TOIUIMBHOM JJIEMEHTE,
COCTaBJICHHOM M3 3JIEMEHTOB KOMILIeKTa «BomopoaHas mikoay.

Cobepure 5>HeproycraHoBKy, paOOTalOIlyl Ha TOIUIMBHOM 3JIEMEHTE,
YCTaHOBHTE €€ Ha MOJIENb aBTOMOOHIIS M NPOBEIHTE €€ HCIBITAHHS 10 IPOoLEeaype,
paspaboranHol BameHd koMaHmoil. Ha oTzmeneHOM JcTe  3adHMKCHpyiiTe
pe3yJbTaThl UCTIBITAHKMH Ballel MOJENH aBTOMOOHIISI, KOTOPYIO BHI paspaboTaiu U
onucany padee. @opMar (pUKcalUH Pe3yIbTaTOB OCTAETCH HA Ballle COBMECTHOE ¢
npernoaaBaTesieM YCMOTPEHHUE.

Ecau mns Toro, 4robel chenaTe KOppeKTHBIE BBIBOIBI, BaM IOTpebyeTcs
MIPOBECTH IONOJHHUTENBHBIE JKCIIEPUMEHTHI, TO BBl MOXeTe O(GOpPMUTh HMX Ha
Pa3sHBIX JIACTAX, I HYXKHO yKa3aTh HOMEpP UCIBITaHUH, H KaK OyZeT yCTpOeH Balll
aKcrepuMenT? OOA3aTENBHO 3apUCyHTe Ha OTAETBHOM JIHCTE 3CKU3, H3 KOTOPOTO
OyZer NOHATHA MpoLeypa IPOBOAUMOIO BAMHU SKCIIEPHMEHTA.

OTBeTbTe Ha CIEeAYIOIIKE BOMIPOCHI:

-Kakue BbIBOABI MOXKHO CJIeNIaTh HA OCHOBE IMPOBEIEHHBIX HUCIIBITAHHI?

-Kakue nanHble BbI IOTY4YHIIM B X0O/€ SKCTIEpHMEHTA?

-Kakue BEIBOABI MOYHO c/ieNiaTh Ha OCHOBE MOJMYYEHHBIX JaHHBIX?

-Kak B pmanpHelimeM MOXHO YIYYIINTh KOHCTPYKLHMIO Balleld MOIENH
aBTOMOOMJIS, paboTaroieif Ha BRIOPAaHHOM TOIIMBHOM 3JIEMEHTE (B TOM YHCIIE H C
YYETOM JieTajeH, KOTOPBIX HET B PAcIOpPsDKEHUN DHEPKUKBaHTyMa)? 3apucyiiTe
Ha OT/JEeJIbHOM JIUCTE 3CKH3 JOpaOOTaHHOI'O BapHaHTa MOJIETH aBTOMOOHMIIA.

-Kakue mapameTpsl ¥ Ha CKONBKO (KaK BBl O)KHM/IAETe) BaM YAAlOCh OBl
HU3MEHHTh B MOJEIH aBTOMOOMJIA C [TOMOIIBIO BalllX 10paboTOK?

-Kakue ocHOBHBIE NMpeMMyllecTBa MOJENTH aBTOMOOWII, paboTaromieil Ha

BbIOPaHHOM BaMH TOIUTMBHOM 3JIEMEHTE?
19



-Kakue ocHOBHblE HeENOCTaTKM MOIENH aBTOMOOWs, paborawoiuedl Ha
BbIOpaHHOM BaMH TOIIJIMBHOM 3JieMeHTe?
-Kakue BbIBOABI IO IIpO/IeTaHHOM paboTe BB MOXKETE CeNaTh?
Pa3paboraiite opmar BEICTYIUIEHHS ¥ TIOATOTOBLTECH K IPEICTABICHHUIO

pe3yIbTaToB Balllell padoThl B Kelice mepea APYruMH KOMaHIaMHu.
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IIpunoxenue 2

O1eHOYHEBIN THCT OCBOEHHSI POTrPaMMbl (HTOTOBBIH KOHTPOJIB)

i INokazarens basisl Onenka
OLIEHKH

Henb u 1. ®opmynuposka nenn. KoHKpeTHOCTD. JIOTHYHOCTD, H3MEPHMOCTE. 0 — He BBITIONHSETCS HA OJTHO U3 YCIOBHM

pesynetatel | 2. llens = pesynbrar (CoOTHOCATCS M Lelb U 3a[a4¥ C PEIIEHHEM). noxasareneit;

3. Hanuuue 1 M3MEpHMOCTE KOJIMYECTBEHHBIX H KaYeCTBEHHBIX MOKa3aresiei. | | — BRIMONMHSIOTCS | H 2 IYHKTHI IOKa3aTelle;
2 — BRINOJHAIOTCA 1, 2 ¥ 3 myHKTHI oKa3aTenei
3anaun, 1. KoppekTHas popmynupoBka 3anad (B COOTBETCTBHH C IENBIO). 0 — He BHITIONHSETCS HA OJTHO U3 YCIIOBHH

IUTaHBI 2. Ilogpo6GHoCTh NnaHa peanu3anyuy ¥ YeTKOCTh COOBITHI noKazaTenei;

peamsaimy | 3.ITonpo6GHO K pealHCTHYHO CIIPOTHO3HPOBAHEI PE3YIbTATHI H 3D (EKTHI 1 — BemonHAOTCS | ¥ 2 MyHKTHI OKa3aTee;

IIAaHHPYEMBIX IEHCTBHI 2 — BRINONHAIOTCA 1, 2 ¥ 3 IYHKTHI OKa3aTeie

Ilpoeenenue | 1. KoppekTHO chopMyTHpOBaHBI LEIH IKCIICPHMEHTA. 0 — He BHIMONHAETCSA HA OJTHO U3 YCIOBHH

skcnepumeHr | 2. IlpencraBnena cxema yCTaHOBKH. IIOKa3aTeleH;

Ta 3. KoppekTHO onpeneneHsl pe3ynbTaThl SKCICPIMEHTA B BBIBOJ. 1 — BeImoNHSAIOTCA |1 ¥ 2 MyHKTHI IIOKa3aTeNei;
2 — BBIIOAHAIOTCA 1, 2 ¥ 3 MyHKTEI
noxKasarenei

Texnmgecka | 1. mpencTaBleHBI aHAIOTH IPOAYKTa/TEXHOIOIMH MK criocoba npuMeHeHnsi | () — He BBIIOJIHSETCS HH OJIHO H3 YCJIOBHH

a TEXHOJIOTHH Ha JAHHBIH MOMEHT rnokasatesnei;

3HAYMMOCTE | 2. IPOBEZICH CPaBHUTENILHBIN AHAIH3 MPOAYKTA/TEXHOIOTHH C 1 — BpmonHgeTCA | MyHKT noka3arenei;

CYLIECTBYIOIHMMH aHaJOTHYHBIMH CIOCO0AMHU pelieH st TPOBIEMBI, 10 2 — BpIMONHSIOTCA | B 2 MyHKTHI TOKa3aTenel
pe3ynbTaTaM KOTOPOrO BRIIEIEHO KOHKYPEHTHOE NIPEUMYIIECTRO.

Komanna 1. KoMneTeHIUH KajKA0To U3 YYaCTHHKOB KOMAH/IBI 0 — He BBIIONHACTCS HU OTHO U3 YCJIOBHH

2. CooTHeceHHE KOMIETEHITUI KaX[Or0 yIaCTHUKA KOMaH/Ibl ¢ HaeeH IOKa3areieH;
pelieHust 1 — BpmonHseTCA | MyHKT oKa3aTeneii;
3. OnpeneneHue poiH KaKIOTO H3 YIaCTHHKOB B paboTe HaJl| 3a1aHHeM 2 — BBIIONHAIOTCA | ¥ 2 MyHKTHI ITOKa3aTeNel
3 — BemoNnHsIOTCA 1, 2 M 3 MyHKTHI TOKa3aTene
Hroro: Maxkcumanpto 11 Gamwios
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