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1. HOACHUTEJBbHASI 3AITUCKA
HononHutensHast obieoOpa3oBaTenbHas oO0Lepa3BUBalOLas IIporpaMma
«JHepreTuka - 2» (gajee - rnporpaMma) MMeeT TEXHHUYECKYHO HampaBIeHHOCTb,
yriyOJIeHHBIH ypOBEHB CI0XKHOCTU M OPHEHTHPOBaHa Ha oOydJaroniuxcs 13-18 ner.
IIporpamma B 00beMe 144 yaca paccuurana Ha 1 rog oOyueHus u3 pacuera 4 yaca

B HCOCIIO.

1.1 AKTYAJIbBHOCTb

IIporpamma sBnsieTCS aKkTyalbHOM B CBSI3M C TeM, YTO OHa CIocoGCTBYeT
pPELIEHUI0 INPUOPUTETHBIX 3afady KoHLEeNUWM pa3BUTUS AOTOJTHHUTEIHHOTO
obpazoBaHu JeTeil.

AKTyalbHOCTP MU HEOOXOAMMOCTh JaHHOH IpOrpaMMBl TPOJUKTOBAHA
Pa3BUTHEM COBPEMEHHOH 3HEpPreTHKH, HeOOXOOMMOCTBIO IIMPOKOr0 BHEAPEHHS
SKOJIOTUYHBIX BO30OHOBISIEMBIX HCTOYHHMKOB JHEPIHH, & Taloke MIHPOKUM
pacrpocTpaHeHHeM HHIUBUAyallbHOTO TpaHcnopTa. OcOoGEHHOCTBIO MPOrpamMMbl
ABISIETCSl TO, YTO OHa, OyAyYu MEXIUCIMIUTMHAPHOW, HamnpaBlieHa Ha
(GopMHpOBaHHE NPAKTHYECKHUX HABBIKOB B pA3MYHBIX OONACTSIX HSHEPreTHKH,
aKTyaJbHbIX B HACTOfllee BpeMs: albTepHATHBHBIE MCTOYHHUKH DHEPTrUU
W UX IpaKTHYECKOe MPHMEHEHHe, dHeprocOeperarlide TEeXHOJIOTHH, HOBBIE
UCTOYHUKHU SHEPrUy, Ipo0sieMbl IOCTPOEHUS 3aKPBITHIX U OTKPBITIX SHEPrOCUCTEM
U JpyTHE.

Henewnsas cuTyauus Ha pblHKe SHepreTuku B KpacHosipckoM Kpae
MO3BOJIIET TOBOPHUTH O HEAIPDEKTUBHOM HCMOJIb30BAHWH HSHEPreTHYECKHX
pecypcoB. B kpae ocTpo cTosiT npobiieMsl “d4UCTON” IHEPTHH, CBA3AHHOM, Mpex/ie
BCEro, ¢ 3arpsA3HEHHEM OKpYyXKalolled cpenbl NpPH HUCIONB3YEMBIX MeToAax
DHEproreHepalyy, 470 NPHBOOUT K pOCTy 3abofieBaHMi W yXy[NUIeHHI0 oOIIel
sKoJIorudyeckod oOcraHoBku. K TOMYy e, OTCYTCTBHE HOBBIX TEXHOJIOTHIM
B o0nacTd mNoONydYeHHs W TNepefayd JHEePrud He TMO3BONAIT 3((EeKTHBHO
MCTIO/Ib30BATh OJHEPreTHMYECKU IOTeHUMan Kpas, CBA3aHHBIA C OOJbIIUM

KOJIMYECTBOM MIPHPOAHBIX pecypcoB. OcTpo cTouT npodiieMa 3HeproodecrneyeHus
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OTJAJEHHBIX pailoHOB Kpas. CylllecTBYIOIIHE SHEProceTd B  PETrHOHE
HE B COCTOSHHUU 00eCHeduTh pa3BUBAIOLIUICS  OBICTPEIMH  TEMIIAMH
TEXHOJIOTMYECKHH Mporpecc U BEICOKYIO ypbanu3zanuio. HemanoBaxxHeIM hpakTopoM
SIBIISIETCSI OTCYTCTBHE JOCTATOYHOTO KOJWYECTBA NPO(ECCHOHATIOB B HJAHHBIX
o0JracTax.

Mcexons u3 3T0ro, Ha nepBbii IUIaH BHIXOIUT HEOOXOIUMOCTh UCCIeI0BaHUS
BO3MOXXHOCTEH  ajlbTEepHATHBHOH OHEPreTUKH, MHKpOTeHepaluu, OHo- H
BOJIOPOJHOM PHEPTreTUKH, OCHOB JHEPreTHYECKHX CeTeld U yriayOiaeHHOoe HU3ydeHHe
PaLHONIEKTPOHUKH U CXEMOTEXHUKH. AKTYalbHOCTE U HEOOXOOUMOCTH AaHHOMN
nporpaMmbl NMPOAMKTOBaHa MpodjeMaMH pPa3BUTHS COBPEMEHHOH >HEPreTHKH B
peruoHe W BHEIOPEHHS DKOJOTHYHBIX BO300HOBIISEMBIX HCTOYHHKOB 3HEPTHH, &

Tak)ke OOJBIINM KOJIHYECTBOM HHIOIWUBHAYAJIBHOI'O TPpaHCIIOPTa.

1.2 IEJATI'OI'MYECKAS LIEJIECOOBPA3HOCTD

OHepreTuka CIy)»KUT OCHOBOM IIOOBIX IIPOILIECCOB BO BCEX OTpacsax
HapoOJHOIO XO35HCTBA, I[VIaBHbIM YCJIIOBHEM CO3J[aHUsl MaTepuabHbIX Onar,
NOBBILICHHUS YPOBHS JXU3HU JIOACH, Takke B HAcTOsllee BpeMsl MPOUCXOIUT
AKTHBHOE paclpOCTPaHEeHHE alIbTEPHATUBHBIX UCTOYHUKOB 2Hepruu. M ot kadectsa
00pazoBaHUs B STOH OTPACIIK 3aBUCUT CKOPOCTh Nepexoja Ha Ooliee 3KOIOrHYHbIe
croco0bl JOOBIYH SHEPTHH.

JlanHas oOpa3oBaTesibHasi NMPOrpaMMa MCIONb3yeT COBPEMEHHEBIE METOJIbI
o0ydeHHs] U MpPHUEeMbl OpraHu3alUK AESITENbHOCTH O0YyYaloIMXCs, B TOM YHCIE
HH(OPMAILHIOHHO-KOMMYHHKALIUOHHBIE  TEXHOJIOTHH, JJIEKTPOHHBIE pPECYpPCHI,
UMMEPCHUBHBIE METOIMKH BOCIIPUATHS HHPOPMAIIMHU C y4eTOM n30paHHOM 0bnactu
OESTeNbHOCTH W 33jay JONONHUTENbHON 001eobpazoBarenbHOR MpOTpaMMBI,
COCTOSIHUSL  3J0pOBbsl, BO3pPacTHBIX W  WHAMBUAYyalbHbIX  oOcoOeHHOcTel
oOyuaromuxcs (B TOM YKCTIe OJapeHHBIX JeTeld 1 00yJalonmxcs ¢ OrpaHMYeHHBIMU
BO3MOKHOCTSIMH 37JOPOBBSI).

B npouecce 00yueHust TpUMEHSIOTCS CIEAYIOLIME TEXHOIOTHU:

~BBITATIMBArOIasad MOAEIb 06y‘I€HHH;



-IA3aiH-MBILIJIEHUE;

- 00y4eHHe B COTpyAHUYECTBe (KOMaHHasl, IpyInoBas paboTa).

IlporpaMMbl MOCTpOEHAa Ha pealHM3alUMd MPOEKTHOIO pEeILIEHHUs, 4YTO
IIO3BOJISIET LieJeHANPABIEHHO pa3BUBaTh TBOPUYECKUE CIIOCOOHOCTH 00yJaromuxcs,

HUX CaMOCTOATEIIBHOCTD, COBEPIICHCTBOBATE JTUIHOCTHERIC KalueCTBa.

1.3 LIEJIb
Llenpio mporpamMmbl: (GopMHpOBaHHE HaBbIKa pa3paboTKU TNpoeKTa o
JIbTEPHATHBHOW DJHEPreTUKE C KCIOIb30BAaHHEM COBPEMEHHBIX TOIUIUBHBIX

JJIEMEHTOB.

1.4 3AIAUN

e Pa3zBuTh mpakTHYecKHe HaBBIKM paboThl C  BBICOKOTEXHOJOI'MYHBIM
000pyI0BaHUEM.

e Pa3BUThH HABHIK POESKTHPOBAHUS U IIOCTPOSHHUS SHEPTOCHCTEM.

e Pa3BuTh HaBEIKK cOOPKH U pabOTHI ¢ HHTEPAKTUBHBIMU CTEHAAMHU M MOJENISAMH,
TOIUIUBHBIMH  3JIeMEHTaMH,  DHEProcucTeMamHu,  JabopaTOpHBIMH  H
MPOMBIIIIEHHBIMU 00pa3uaMy SHEPreTHYECKHUX yCTAaHOBOK.

e Pa3BuTh y 0OyvaloLUXcs MpeicTaBIeHWe O paboTe ¢ BIEKTPOHHBIMHU
KOMITOHEHTaMH H YCTPOHCTBAMH.

e Pa3sBuTh HaBBIKU COTpyIHHMYeCTBa: paboTa B KOJUIEKTHBE, B KOMaHZe, Majloi
rpynne (B rape) pH CO3JaHUH MPOEKTAa 110 aJbTePHATHBHOM YHEPreTHKE.

e Pa3BuTh HaBBIKM pa3paboTKM KOHLENLUMM M HAEH IPOEKTOB; IOHUMATh
CTPYKTYpPY MpOEKTa; MOHMUMAaTh CUCTEMY OpraHH3all{ 4eJ0Be4YecKOro Tpyaa B

MPOEKTaXx.

1.5. OTJIMYUTEJIbHBIE OCOBEHHOCTHU ITPOI'PAMMBI
Jlannass Ilporpamma pa3paboTaHa B COOTBETCTBUM C HOPMATHBHBIMH

MIPaBOBBIMH aKTaMH B 00acTu 00pa3zoBaHUs:



e OenepanbHbli 3akoH oT 29.12.2012 Ne 273-03 «O6 obpazoBaHuu B
Poccuiickoit ®enepannuy;

e VYka3 [Ipe3unenta Poccniickoii @enepanuu «O HalMOHATBHBIX LEIAX
passutua Poccuiickoii ®enepanuu Ha nepuon a0 2030 rogay;

e KoHuenuus pa3BuTHS AOMOJHUTENBHOTO oOpazosanus no 2030 roxa
(yrBepkneHa pacrnopsikeHueM [Ipasutensctea PO ot 31.03.2022 Ne 678-p);

e (Crparerus passutud BocnuTtaHusi B Pocculickoit Denepanuu Ha
nepuox 1o 2025 roma (yrBepxaeHa pacnopsbxeHueM [IpaBurenscTBa Poccuiickoit
®enepanuu ot 29.05.2015 Ne 996-p);

e Jlnan mepomnpusaTuii no peanusanuu B 2021 - 2025 rogax Ctparerun
pasBuTusl BocnurtaHus B Poccuiickoit @epepauuun Ha nepuox mo 2025 roma
(yrBepxpaen pacnopsibkenueM IlpaButensctBa Poccuiickoit @enpepanuud  oT
12.11.2020 Ne 2945-p);

e [lpukaz MunucrepctBa oOpa3oBaHuss W Hayku Poccuiickoii
®enpepamu ot 23.08.2017 Ne 816 «O0 yrBepxnenun Ilopsaxa mpuUMeHEHHS
OpraHu3alUsMy,  OCYLIECTBISIIOIIMMH  OOpa30BaTeNbHYI0  AeSTeNbHOCTD,
DJIEKTPOHHOro O0Yy4eHHsd, JUCTAHLMOHHBIX 00pa30BaTENbHBIX TEXHOJOTHHA TMpU
peanuzanuy 00pa30BaTENBHEIX MTPOrPaMM»;

e [Ipuxas MunuctepctBa npocsemieHus Poccuu ot 09.11.2018 Ne 196
«O6 yrBepxxnenun [lopsaka opraHu3aliy ¥ OCYILECTBJIECHHS 00pa3zoBaTebHON
JIEATEIBHOCTY 1O JOMOJIHUTENBHBIM 00111e00pa30BaTeNbHEIM IPOrpaMMam»;

e |Ipuxka3 Munucrepcrsa npocseieHuss PO ot 03.09.2019 Ne 467 «O06
yrBepxkaeHun  LlemeBoit  Momenw  pa3BUTHS ~ PETMOHANBHBIX  CHCTEM
JOMOJIHUTENBHOTO 00pa30BaHus JeTei;

e JIpukas Munucrepctea Ilpocsemenus Poccuiickoii ®@epepauuu oT
30.09.2020 Ne 533 «O BHeceHWHM W3MEHEHWH B TIOPSJOK OpraHu3aldv |
OCYIIECTBIEHHUSI  OOpPa30BaTENbHOM  JEATENBHOCTH 110  JOMOJIHUTENEHBIM
o0uieobpa3oBaTenbHBIM NpOrpaMMaM, YTBEp)KISHHBIH Mpuka3zoM MUHHCTEpCTBA

[Ipocsemenus Poccuiickoii @enepaunu ot 09.11.2018 No 196y,



e [locranosnenue I'naBHOro rocyapcTBEHHOTO CAHUTApHOTO Bpaya PO
or 28.09.2020 Ne 28 «O6 ytBepxnmenuu CII 2.4.3648-20 «CanurapHo-
3MMJEMHUOJIOTHYECKHe TpeOOBaHHUA K OpraHU3alHsSM BOCIHMTAHHS U OOYUYeHHS,
OTIIbIXa U O3/I0POBJIEHUS eTell U MOJIOAEKI;

e Jlucemo MunucrepcrBa obOpazoBanusg u Hayku P® ot 18.11.2015 Ne
09-3242 «O nampasneHun uHpopManuu» (¢ «MeTonuyecKHMHU PeKOMEHAAuIMU
10 MPOEKTUPOBAaHUIO JOMOJHUTENBHBIX 00IIepa3BUBAIONINX MporpamMM (BKIHOYAs
pPa3HOYPOBHEBBIE IIPOrPAMMBI )».

IIporpamma aBTOpCKasi, pa3paboTaHa Ha OCHOBE METOJHUUYECKHUX MaTepHalioB
«OHEPIKU  TYJIKUT», IpenctaBieHHbIM ©OOHZOM HOBBEIX (OPM pa3BHTHSA
obOpazoBanus, r. Mockssl, 2020 r.

B pamkax mporpaMmsl, o6ydJaroryecs: Mpou3BeAyT cOOpKy CYIIECTBYIOMIMX
MoOJieNiell TOIyNSPHBIX JHEPreTHYECKHX MoJenei, a Takxe pazpaboTtaroT
coOCTBeHHBIE TpOEKTHbIe peuieHusA. Kpome Toro, obyuaroniuecs NpHOOPETYT

LIEHHbIE HaBbIKU KOMaHJHOH paboThl ¥ MPE/ICTABICHHUS PE3YJILTATOB ITPOEKTA.

1.6 AAPECAT ITPOI' PAMMEI, TPEBOBAHUS K
OBYYAIOIIIMMCA, BO3PACTHBIE OCOBEHHOCTH I'PVIIITIbI
[Iporpamma agpecorana noapoctkaM 13-18 net, npomeznmmmM obydueHue mo
JOOIT «Ouepreruka». B cBsA3M ¢ OpHEHTHPOBAHHOCTBIO IPOrpamMMbl Ha
pa3paboTKy HHAWBUIYAIbHbIX (FPYNIOBBIX) MPOEKTOB MAKCUMAIIBHOE KOJTHYECTBO

o0y4aloluxcs B TpyIine He AOJKHO MpeBbIaTth 12 yenosex.

Habop na Ilporpammy ocyuiectBisercd B cooTBeTcTBHMM ¢ Ilopsaxom
opraHuzanuuu  oOpa3oBaTeNbHOM  JAEATENbHOCTH MO JOIOJHHUTENBHBIM
o01eoOpa3oBaTenbHEIM 001Lepa3BHUBaOIIUM NporpamMamM H [IpaBunamu npuema u
OTUHCIEHUsS] OO0yJarolUXcs AaBTOHOMHOW  HEKOMMeEepHYecKOW  OpraHu3aluu

«KpacHosipckuii neTckuid Texnonapk « Ksanropuymp.



1.7 OBBbEM/CPOK OCBOEHNMA ITPOI' PAMMEBI
IIporpamma paccuurana Ha 1 roxm oOyuenus. [omoBas Harpyska Ha

obyuaromerocst coctasnseT 144 vaca.

1.8 ®OPMA OBYYEHUSI, BU/Ibl 3AHSITUI U PEXXUM 3AHATHUIA
Y4eOHble 3aHATHS IPOXOJAT MO O4YHOM dopMe oOydueHHs. Pexum 3aHsATHIl —
2 pasa B Hezemo 1o 2 akagemMudyeckux yaca (1 akamemuueckuit yac 40 MHHYT) ¢

00s13aTeNIbHBIM NE€PEPHIBOM.

IIpu npoBeneHMM 3aHSTHH HCHONB3YIOTCS KOMOWHHUPOBAHHBIE 3aHATHS —
M3JI0XKEHHE HOBOrO MaTtepuaa, NpoBepKa MpoiIeHHOr0 MaTepHaa, 3aKkperieHue

NIOJIyYeHHBIX 3HaHUii, caMocTosTeNbHAs paborTa.
Ilpu npoBenieHMY 3aHATHI UCTIONB3YIOTCA TPU (GOPMBI PaGOTHI:

- JNEMOHCTPALlMOHHAsI, Korja oO0ydaromiyecss CIylalT OObICHEHHs
nejarora ¥ HaONMIOAAlOT 32 JEMOHCTPAUMOHHBIM SKPaHOM HWJIH JKpaHaMu

KOMIIBIOTEPOB HAa YUYCHHYCCKUX pa60qu MECTax,;

- ¢poHTanbHas, Korja oOydyarompecs CHHXPOHHO paboTarT Imoj

yIpaBjieHHEM Iefarora;

- CaMOCTOATEIIbHAA, Korga 06yqa}0mpiecsl BLITTOJIHAIOT

HHIAWBUAYAJIBHBIC 3aJaHHs B TCUCHUE YaCTH 3aHATHIA.

[ToBTOpEeHUe 1 yCBOEGHUE MPOWUICHHOTO MaTephayia OCYLIECTBIAETCS Yepes

KOHTPOJIBHbIE H MPOBEPOYHEBIC pa60T1>1, aHaJIU3 TIOJIYHUCHHBIX PE3YJIbTATOB.

3aKkpernieHHe 3HaHWM, YMEHMH W HaBBIKOB yepe3 IMOCTAHOBKY 3allayd U

CaMOCTOATENBHYI0 paboTy o0yuatomierocs moJ pyKOBOJACTBOM IeJarora.

ITIpuMeneHre MoydyeHHBIX 3HAHHI ¥ HaBBIKOB uepe3 NPHKIaIHYI0 paboty

06yqafomerocx, HCIOJIB3YIOLICIO Ha IIPAaKTHKE HpHOﬁpeTeHHBIe KOMIICTCHLIHH.

B kauyecTBe OCHOBHOIO METOJa 06y‘ieHHH HCITOJIB3YETCA HpOSKTHBIﬁ METOI.



1.9 OJKMJAEMBIE PE3VJIBTATHI 1M CTTOCOBBLI UX ITPOBEPKH

OcobeHHOCTRIO ~ TpOTpaMMbl  SIBISIETCS TO, YTO  OHA, OyAy4u
MEXJIUCUMIUTMHAPHOM, HampaBlieHa Ha pa3BUTHE Y O0O0yvyaloUuXxcsd HaBBIKOB
pa3paboOTKH  NPOEKTOB TO  ANbTEPHATUBHOM  DHEPTreTHKE,  TEXHOJIOTMHU
NpHOOPOCTPOCHUSI C HCIONB30BaHHEM COBPEMEHHBIX TOIUIMBHBIX SJIEMEHTOB.
Kpome Toro, B pamkax oOy4eHHs] NpemLyCMOTPEHO YyuacTHe B KOHKypcax
PETHOHANIBHOTO U (PeepaNbHOr0 YPOBHS, YTO CIIOCOOCTBYET Pa3BUTHIO MOJE3HBIX
HaBBIKOB.

B pamMmkax nporpamMMbl pa3BUBaIOTCH clienyroiiue komnerenuuu Soft u Hard

skills:
Knactep npodunsnbix soft skills

B JIAHHBIA KIIacTep nonagarwT T€¢ KOMIICTCHIMH, KOTOPBIC HGO6X0,[[HMBI JJ14
YIpaBli€HHUA TIPOCKTaMH H CBOEH MEATENHbHOCTBIO B OHEPIDKUKBAHTYME, Kak

6a30BBIM IIPEIMETOM COOCTBEHHOH «TpodecCHOHATBHON) NeATeNbHOCTH.

® Paspabotka mpoekToB. CrocoOHOCTh pa3pabaThiBaTh KOHLEMLHUA H
HJIeY IPOEKTOB; MOHAMATh JOTUKY U METO/I0JIOTHIO NPOEKTUPOBAHHUS; pa3bupaTbes
B IPOEKTHBIX MOAXOAAX; OCYLIECTBIATh IIPOEKTHOE ONKCaHWe; IOHUMATh
CTPYKTYpYy I[pOEKTa; NOHMMATh CUCTEMY OpraHM3allii YeloBeYecKOoro Tpyna B
MpPOEKTax.

® Pabora ¢ puckamu. CrnocoOHOCTH TPOrHO3HMPOBaTH  PHCKH;
CILIEHHPOBaThL PUCKH; BbIpa0aTHIBAThL MYyTH MPEJOTBPAIICHHUS PHUCKOB, OLIEHHUBATH
PHCKH; ONMCHIBATH PUCKH.

° PabGora B kxoManpae. CrocoOHOCTH OpraHHM30BBIBATH W CO3/1aBaTh
YeJI0BEYEeCKUE KOoNepaluy; clioCOOHOCT MOCTPOUTh CUCTEMY Pa3feleHUs TPy a;
CIIOCOOHOCTh OLIEHUTDH YeNIOBeUeCKUii MOTeHIHal.

Knacrep nuunocTHbIx soft skills

B naHHBIA KnacTep NonanaiT T€ KOMIETEHUMH, KOTOpble HEOOXOAUMBI AJIS

YHOpaBICHUA BOSHUKAIOIMHMHA CUTYallUsAMHU COIUAJIBHOT'O XapaKTepa.



® IleperoBopocniocobHocTe U yOemautensHocTh. CrnOCOOHOCTH BecTH
IEPEroBOPBl C Pa3HBIMH CYOBEKTAMH MEATENBHOCTH W OKas3blBaTh BJIHSHUE B
Ipolecce peaau3aluy AeaTeIbHOCTH U IPU NIPOBEICHHH TIEPErOBOPOB.

® JlunepctBo. Crnioco6HOCTB CO3/1aTh KOMaHIy BBICOKOIA
NPOAYKTHBHOCTH; CO3IaTh M TOAAEPKHBATh 3(DPEeKTHBHBIE OTHOIIEHHS Oeps Ha
ce0s1 OTBETCTBEHHOCTD 3a JOCTHIKEHUE LIEeTEH.

® KpearuBHOCTh. YMeHHE BHAETH W CO3JaBaTh KOMIIO3ULMOHHbBIE
AJIEMEHTHI B JIFOOOM aclieKTe XHU3HH; CIIOCOOHOCTh K aOCTPaKTHOMY TBOPYECTBY.

o Pe¢nexcuBHOCTh. CIOCOOHOCTH MPOU3BOAUTH OLIEHKY COBEPLIEHHBIM
JIECTBHAM.

Knacrep konTekcryansHbIx soft skills

B nmanHbIi KJIacTep nornagaroT T€¢ KOMIICTCHLIHH, KOTOPBIC HEOOXOUMBI JJIst

obecneyeHusl ACATCIBHOCTH

@ Crparernueckoe ¥  TakTHueckoe  MblnuleHHe. CrocoOHOCTB
yIEp)KUBATh aCIeKT CTPaTeripoBaHus U TAaKTUKU B paboTe.

® Camo00yyeHue — caMOCTOSATENIbHOE U3yYeHUe HH(POPMALHK O MOAETIIX
YCTIEIIHOTO MOBEACHUS (UTEHHE JTUTEPATYPhl, CAMOCTOSITEILHOE H3yUYEeHHE Pa3HBIX
maTepuanoB (crateif, OJoroB, MarepuaJOB TPEHHWHIOB), MPOCIYIIMBAHNE

BeOMHApPOB.

Knactep Hard skills
B pamkax nporpaMMbl pa3BUBAIOTCS CIEAYIOUIHE IPO(ECCHOHANBHbIE

HaBBIKH H 3HAHHWUA:

® 3HaHUS OCHOBHBIX MOHSTHI 3JIEKTPOHUKH.
° 3HaHus paboThl ANEKTPOHHBIX KOMIIOHEHTOB.
® 3HaHUS  DJIEMEHTOB  JJIEKTPOHHOTO  B3aUMOJEMCTBUS  Y3JIOB

PaIHOIEKTPOHHBIX YCTPOHCTB.
o 3HaHWS OCHOBHBIX TPUHIIMIOB W TNPHEMOB I[POEKTHUPOBAHUS

DJIEKTPOHHBIX CUCTEM,



® HaBpiku caMoCTOATEILHOTO PELICHUA TEXHHYCCKUX 3a/lad B IIPOLIECCE

KOHCTPYHUPOBaHUS SHEPTETHUECKUX CHCTEM.

o HaBbIkM HW3N0XKEHMsS JIOTMYECKH IPaBWIBHBIX JIeHCTBUH MOZIeNu
(npoexTa).

o HaBbIKM MOJENHPOBAHUS TEXHUYECKHX YCTPOWCTB, 3SHEProysIoB,
DHEPrOCHUCTEM.

J HaBbIKM 1eMOHCTPUPOBAHHUS TEXHUUECKUX BO3MOXHOCTEH CO3AaHHBIX
IIPOEKTOB.

o Hagpixu noarorosku u popmatupoBanus rekcta B MS Word, co3nanus

npe3eHTauuit B MS Powerpoint.

1.10 @OPMBI TIOABEJEHUA UTOI'OB OEYUEHUA

OueHka YpOBHS BIaJ€HHs NPOBOJUTCS IIperojaBaTeNieM B IIpoilecce
BBITIOJIHEHHUSI 00Yy4alolUMCs COOCTBEHHOTO WTOTOBOIO IpoeKTa / ydacTus B
oTOOpPOUHBIX 3Tamax MeponpuaTHid, Bxoasmux B Kanenmape Bcepoccuiickux
MEPONPUSATHH B  cdepe JOMOJHUTENLHOTO 00pa3oBaHusA JeTed  W/wiu
PEKOMEH/IOBAHHBIE DPETHOHAJIbHBIE MEPONpPHUSTHS B cdepe HOMOIHUTEIBHOTO
oOpasoBanus Aetell TexHudeckoi HanpasiaeHHoctH ®I'BOY 10 ®LIIO.

[To uroraM Ka)KJoro KIIOUEBOro paszesia MPOBOAUTCH IMPOMEKYTOUHAs
aTrectanus B popMe mpoBepouHOi paboTEHI.

ATTecTauusi o UTOraM OCBOEHHS MPOTPaMMbl ITPOBOJUTCS B CEPEAMHE U B
KOHIle yd4eOHOro roma W MpeAcTaBiaseT Cco0oOM  mpen3alluTy/3aliuTy
WHAMBHAYAIBHOTO WU IPYMIIOBOTO MPOEKTa 1Mo pa3paboTke U pealu3aluu Mojeei
YCTPOHCTB M CHCTEM PE3ePBHOIO HJIH MOCTOSHHOTO JIEKTPOITUTAHUS B YJHEPreTHKE
(Energy-Net) uim TeopeTHYeCKHX MPOeKTOB NEPCIEeKTUBHOM HANIPaBIEHHOCTH.

TexHonmorust TpoBeNeHHs] WTOTOBOIO KOHTPONS - JKCTEepTHas OlleHKa B
paMKax 3aufuThl IpoekTa. B Helt mpuHHMaeT yyacTHe mperoaBaTelbCcKUil coCTan
KBantopuyma. KOHKpeTHBIH MMyn 3KkcnepToB GOpMHPYETCS B XOJ€ MPOXOKICHUS

oTamna nNoAroTOBKH IPOEKTa K IMPE3EHTAllH, YTO IO3BOJISICT YHaCTHUKAM IOJIYUYHUTh
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IKCIIEPTHYIO 06paTHYIO CBA3b OTHOCHUTEJIBHO IIPEACTABJICHHOIO IIPOCKTA, & TAKKE

INOHSATh, YEPE3 KOMMEHTAPHUH SKCIIEPTOB, IMEPCIECKTUBLI Pa3BUTHA ITPOCKTA.
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2. VAIEBHO-TEMATHYECKHUM ILIAH

Ne | Hammenopanue pasgenos u | KosuuecTBO akageMUYeCKHil ®opma
n/m TeM YACOB KOHTPOJIS
BCEro TCOpHs NMpaKTHKAa
1 | CobmrogeHue npaBhII 2 2
TEXHUKH 0€30I1acCHOCTH U
CAHUTAPHO-TUTHEHHYECKHX
HOPM TIpH paborte ¢
ANEKTPOOOOPYIOBAHHEM H
yueOHO-MeTOANYECKUMU
MaTepHagaMu
Paznen 1. «OcHoBBI 22 13 9
JIEKTPOHHUKID)
2 | BBeneHue B IEKTPOHUKY. 8 6 2
3 | DnexTpUYeCKHUE LIENH H HX 14 7 7 [TpoBepouHas
KOMITOHEHTBL. pabora
Pazpen 2. «Conneunsbrii 16 8 8
IKCHIEPUMEHTAILHBbII
Habop»
4 | DnekTpuyecKHe CXEMBI 10 5 5
5 | DKOHOMHUS SHEPTHH 6 3 3 [TpoBepoHnas
pabora
Pazgen 3. «Ynpasiaenne 16 8 8
CHTHAJIOM»
6 | Jlarumku 6 3 3
7 | YopapieHue CUrHalIoM 10 5 > [TpoBepouHas
pabota
Paznen 4. Ilpoekr. 88 22 66
8 | KomannooGpaszopanue 4 0 4
9 | Meroaonorus yrpasieHus 6 6 0
IIPOEKTOM.
10 | Peanu3anus yuebHoro 70 16 54
TBOPYECKOTO HpoeKTa (1o
BEIGOPY)
11 | IoaroroBka K 3ammTe 4 0 4
IIPOEKTA.
12 | IlpomexyTOUHBIH KOHTPOIIb. 2 0 2 [penzamura
TIPOEKTa
13 | MUtoroBeiii KOHTPOJIb. 2 0 2 3amura
IIPOEKTa
HUTOI'O uacos: 144 53 N

12



3. COAEP)KAHUE IMPOT'PAMMBI

1.Cobmonenne npaBui TEXHUKH 0€301IaCHOCTH M CAHUTAPHO-TUTHEHUYECKHX
HOpM IIpu paboTe cC DdIeKTpooOOpyAOBaHHEM U Y4eOHO-METOIUYECKUMH
MaTepuajaMu.

O6mme npaBuna 6e3onacHOCTH B 00pa3oBaTeNbHOM yupexaeHun. OCHOBBI
TEXHUKH 0€30IacHOCTH INpH paboTe c 3neKkTpuueckumu npudopamu. TexHuka
OesomnacHOCTH Tipu pabotre B naGoparopuu. OOIIHE TOJOMKEHUS TEXHHUKH
Oe3omacHOCTH TIpH paboTe ¢ XUMUYECKUMH peakTHBaMHU. TexHuKa 6e30MacHOCTH

npu pabote ¢ 1a60PaTOPHBIMU YCTAHOBKAMH.

Pazges 1 «OcHOBBI 2JIEKTPOHHKH)

2.BBoanoe 3ansaTie. OCHOBBI 3JIEKTPOHHKH.,

Teopusi:  Onexkrponuka. Texnuka OesomacHocTM mnpu  pabote ¢
INEKTPUYECKUMH  CXeMaMM.  DJIeKTpUuYecKkue  ajieMeHThl.  [Ipocreiiime
IEKTPUYECKHUE LICTIH.

[Tpaktuka: COopka NpocTeHINX IeKTPUYECKUX Lienel.

3.25eKTpuiecKHe LEeny U UX KOMIIOHEHTHI.

Teopus: Pesuctop. Pe3suctop B mocnemoBarenbHOM Uenu. Pesuctop kax
napajuiensHas uenb. Horenuuomerp. IToTreHIMOMETp KaK AeTUTENb HANPSIKEHUS.
LDR - cBero3aBucuMmbiii pe3uctop. Konmencatop. KonpaeHcatop Oounblioit
eMKocTU. TpaH3ucrop.

ITpaktuka: COopka »IEKTPUYECKHMX UENeH, colepialiuX pe3UCTOpSI,

MNOTECHIHOMETPEI, KOHACHCATOPBI, TPAaH3HMCTOPEI.

Pazgen 2 «CoaHe4Hblii 3KCIepHMEHTANbHbIH HAGop»
4.NEeKTPHYECKUE CXEMBL.
Teopus: @ortosnexkrpuyeckue cucteMbl. ConHeuHnas 6artapes. AKKyMYyJIATop.

CaeroauomHas mojacBeTKa. JaTuyuky OBHKEHHS.
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IIpaktuka: COopka mpocTteiiux anekTpudeckux mnenei. [logkinroyerune K
nemu USB BenTmnstopa u mammbl. Mcmonb3oBaHWe 3BYKOBBIX 3JIEMEHTOB B
tekTpryeckoii uenu. Coopka nenu ¢ azdykoit Mopse.

5. 9KOHOMMUSI IHEPTUH.

Teopusa: Kax sxoHomMHTBE 3Hepruio. 3apsin Oarapen. AKKyMyJsATOp H
CBETOJMO/. HOYHUK JUIsl YTEHUs. Y UIMHUTENb ¢ 3axuMamu. KonudecTBo sHeprun
JUIS 3apsiiKM MOOMIIBHOTO TesieoHa.

ITpaxtrka: COopka HOUHUKA ¢ JeTeKTopoM aBrkeHus. COopka 3apsiaku npu
nHEeBHOM ocBelleHud. COopka 3apsakid MOOGWILHOTO Tenedona ¢ nmomoisio USB-
6J10KOB.

Paszpgen 3 «YnpasiieHHe CHTHAJIOM))

6. JlaTunkm.

Teopus: I'epkon, TepMomaTYHK, (POTOAATUHK.

IIpaktuka: COopka d2JeKTpUYECKMX Lenei, CcOoAepKalluX TepKOH,
TepMOAaTuuK, porogatuuk. COOpKa CUCTEMBI OCBEILEHNS, CUTHAIM3ALIHH.

7.YnpaBlieHHe CUTHAIOM.

Teopus: Kapuesblii reHepaTop, TailiMep, OnepalMOHHbIN YCHIUTENb, Peie.

IIpaktuka: COopka 2JJIeKTpHUYECKUX Lenel, coJeplkalldx KBapleBbiit
reHepaTop, TaiiMep, omepaldoOHHBIH ycuiauTens, perne. COopka cxeM reHeparopa
CHUTHAJIOB, YCHUJIUTEJICH.

Pa3nean 4. Ilpoexrt.

8. Komanioobpazopanue.

Ilpaktuxa: Tect Ha omnpeseneHue pomd B komanne. HWrpa Ha
KoMaH000pa3zoBaHue.
9.MeTononorus ynpaBieHus: TPOEKTOM.
Teopusi: [Inanuposanue rnpoekra. OcHOBHI Henenonaranus. MeTtomomorus
SCRAM. Metoponorus Kanban.
10.Peanusanus yueGHOTO TBOPUYECKOTO MPOeKTa (110 BRIOOPY).
Teopusi: OcHOBBI 3KOHOMHUYECKOr0 IIaHupoBaHusa. OnpeneseHue LENeBOH

IpYIIIIBL.
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IIpakTrka: Beibop TemMaTMKd W HampaBlieHHI Pa3BUTHS B KOMaHAE IS
pewenus mpobseM "pabouero” npoexra. Onpeznenenue mpoodIeMbl, LETH U 3a1a4.
Onpenenenue 1eneBod rpymnmnel. JKOHOMHUYECKoe IuiaHupopaHue. OmnpepenieHue
puckoB. MsrortoBneHue Mozenu/makera/mpoToTuna. Peanuzanus NpoeKTa.
IToaroroBka nacropTa mpoeKTa.

11. IlogroroBka K 3aluTe MPOEKTA.
ITpaktuka: OdopmiieHre Ipe3eHTaAlHOHHOTO MaTePHIIA.
12.ITpoMexyTOUHBII KOHTPOIIb.

IIpaxTuka: 3amura MIPOeKTHOU UJIEH.

13.1TOroBe1ii KOHTPOJIb.

[IpakTuka: 3anmra npoexra.
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4. CIIUCOK JIUTEPATYPBI.
4.1. JJI51 HACTABHHUKOB
Knuru:

1. B.E. ®oproB, O.C. [lonens. «IHepretuka B coBpeMeHHOMMUpe», ]I
«utennext», 2011.

2. B.E. ®oporo, O.C. Ilonens. «Bo3oOHOBNseMas »>HepreTHka B
COBpeMeHHOM Mupe», MOU, 2015.

3. A. pa Posza. «Bo3oOHOBisieMble HCTOYHHMKHM OSHepruv. Puzuko-
TeXHuueckue ocHoBbl», U1 «MuTtennext», 2010.

4. b. Copencen. «llpeoOpazoBanue, mnepeadya H aKKyMyJIMpPOBaHUE
saneprumn», U1 «Murtemnnext», 2011.

5. Jadou x. «OcHOBEI conHevHO# TeruosHepreTuku», WU/ «utemiekr»,
2013.

6. B.B. Terenpmun. «®usnyeckue OCHOBBl TPAIULHUOHHOM U
anbTepHATUBHOM sHepreTuku», M1 «Muremiexr», 2016.

7. B.K. Bnacos. «Ilonesnsiii Berep. Ot nmapyca g0...», U1 «MuaTennexr,
2017.

8. I0.A. Kornsp, B.B. Illunkapenko. «Bomopoausiit Bceo6yd B Poccun. K
ucropuu Borpoca. Jlokymentsl. Marepuansl. KommenTapuii», ACMH, 2008.

9. O.E. ABepuenkoB. «CxeMoTexHHKa: anmapatrypa u nporpamMmme», JJMK
IIpecc, 2012.

10. ®.A. TkaueHko. «DneKTpoHHBIE MPUOOPEI U ycTpoiicTBay, MHOPA-M,
2011.

11. DHEepHKUKBAHTYM: TYJIKHUT.

Ilepuognueckne H3TaHHA:
«Hayxka 1 xu3HbY;
«ITonynsipHast MexaHHKay;

«TexHHUKa MOTOIEKI.
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4.2. JJIs1 OBYYAIOILUXCS
Knunru:

1. B.E. ®opros, O.C. Ilonens. «HepreTuka B COBpeMEHHOM MHupey, 1]]
«Mutennexty», 2011;

2. B.E. ®oporos, O.C. Ilomens. «Bo3oOHOBIsieMass 3HepreTuka B
COBpeMeHHOM Mupe», MOH, 2015.

3. K. Tluxosep. «Benuxkas ¢usuxa. Ot Bonbmoro B3peiBa 1o KBaHTOBOrO
BOCKpelieHHsA. 250 OCHOBHBIX BeX B HUCTOpHH (GU3MKH», JlabopaTopus 3HAHMIA,
2015.

4. B.K. Bnacos. «Ilone3nslii Betep. OT mapyca mo...», M1 «MaTemnexy,
2017.

5. I0.A. Kotmap, B.B. Hlunkapenko. «Bogoponnsiii Bceobyu B Poccun. K
ucTopuH Borpoca. Jlokymentel. Marepuansl. KommenTapuit», ACMH, 2008.

6. O.E. ABepueHkoB. «CxeMOTeXHHKA: anmapatypa u rnporpaMmen, JIMK
Ilpece, 2012,

7. ®.A. TkaueHko. «NeKTpOHHBIE MPUOOPH! U ycTpoiicTBay, MTHOPA-M,
2011.

Ilepuoguveckne U3NAHHUS:

«Hayxka 1 )XU3HBY;

«[lonynspnas MexaHuka;

«TexHuka MOJIOAEKI.
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5. HTHOOPMAIIMOHHO-METOJUYECKOE OBECHIEYEHUE U MATEPUAJIBHO- _
TEXHUYECKOE OCHAINEHUE JONNOJHUTE/JIBHOHU OBLIIEOBPA3ZOBATEJIbHOU
OBIIEPA3BUBAIOLIEU ITPOT'PAMMBI «3HEPTETHUKA 2»

Tog
Ne H3IAHH Bun
. Hazpanune ABTop / HCTOYHHK | (3/1IeKTPOHHBIIH,
(co3ma MmeYaATHLIH)
HHA)
Meroan4eckue nocoous
1. | ADVANCED SET MANUAL https://www.brickr 2018 | DeKTooHHLL
knowledge.de/en/ P
2. | SOLAR SET MANUAL https://www.brickr 2018 |9 S—
knowledge.de/en/ ERTROHE
3. | TeopeTudeckast hu3KKa Jannay, JI. 1.,
Jnbumn, E. M. 2004 | DnexTpOHHBIH
M. ®u3mMaTIunT.
MarepHajibHO — TEXHHYECKOe o0ecnieueHHe
1. | Dnextponnsiit koucTpykrop ADVANCED SET 2 it 2018
2. | DneKTpOHHEIN KOHCTPYKTOD ¢ colieynol 6atapeeii SOLAR SET 2 mt 2018
3. | VyebHO-MeToauueckuii creni «BoaopoaHas sHepreTuka» 5 mr 2016
4. | HamonbHas BEHTWISLMOHHAS YCTAHOBKA JIJIsi HMUTAIMHU BETPA B 3 wr 2016
naboparopuu
5. | HamonsHO-HACTOIBHAS YCTAHOBKA 1)1 MMUTALMU COJHEYHOIO CBETA B 4 it 2016
naboparopuu
6. | Crenng «VHTeIIeKTyaIbHbIE YHEPIETUIECKHE CHCTEMBI 1 mr 2016




7. | Cucrema NpakTHYECKOTO HUCIIOIb30BaHNs TOTUTUBHBIX JIEMEHTOB 2wt 2016

8. | KoMmieKT BOZOpOMHO# S3HEPreTHKHU JUIsl KIacca poOOTOTEXHUKH, 2 mr 2016
aptuxyn BOKP-8

9. | I'eHepaTop BoJiopojia MaJloii MOLIHOCTH sl IIKOJIBHOM J1a00paTopuu 1 mr 2020

10. | HoytOyxku 12 it 2017

11. | IIpoexTop 1 mT 2016

12. | Ctonbl, cTyiibs, IKa(bl H CTEIUIAKH IS XPAaHEHHS 2017
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6. OHEHOYHBIE MATEPHUAJIbI

KpuTepHu oneHUBaHUS POMEKYTOYHbBIX MPOBEPOYHBIX PaboT:

Kpurepuit Ouenka

DnexTpoHHas cxema coOpaHa MPaBUJIBHO H 3a4er

BBINIOJIHSIET HE0OX0auMYHO pyHKIHI0. BepHo

CleJiaH BBIBO/, 11O pa60Te CXEMEI.

OnekTpoHHas cxema He pabotaet. He He3ayer

c(hOpMyIHPOBaH BBIBOJ, [0 UTOT'Y paGoTEHI.

KpnTepml OLECHKH HAYYHO — HCCJIEJOBATECJIbCKHX, HHKCHECPHO —

TexHudeckux H digital development npoexron

Ne O0bexT oneHKH Kpurepuu Banibi Baniabt
n/n
1. | Ouenka cozganHoro | HoBu3Ha u aKkTyanbHOCTB TEMBI IPOEKTA ot 0 1o 10
H3ENHs
ITpuBnexaTeNnsHOCTE U OPHTHHATIBHOCTD or 0 g0 10
(IpoBEAEHHOTO
(BHELIHEro BUJA CO3JAHHOIO H3/1eIHs
HCCIIEIOBAHUS,
BO3MOCHOCTH BHEJIPEHUS UCCIIETOBAHUS,
pa3zpaboTaHHOTO N .
. 3 IM3aiiHa pazpaboranHoro digital nmpoayxra)
digital npoxykra) '
PabotocnocoOHOCTE (M3roToBIIeHHOrO H3nenus, | ot 0 go 10
IPOBEIEHHOTO HCCIIEAOBAHMUS, pa3padOTaHHOTO
digital npoxykra)
KavecTBO (M3rOTOBJIEHHOTO U3/IEJTHS, or 0 no 10
IPOBENEHHS HCCIeI0BaHus, pa3paboTaHHOrO
digital mpoaykTa)
IlepcnieKTHBHOCTD H KOHKYPEHTOCIOCOOHOCTh or 0 go 10
(co31aHHOTO M3EHs, MPOBEICHHOTO
uccnenosanus, pazpaborannoro digital
IPOJAYKTa)
2. | Ouenka macopra ®opMynHpOBKa TEMBI, LIeNEH 1 3a1a4 MpoeKTa or 0 no 7
IpoeKTa
P HccnenoBanue npobieMbl npoexTa or0mo 7
CooTseTcTBHE pe3ybTaTa MPOeKTa or0 107
HOCTABJICHHOM LIeNH
HccnemoBanue 1eneBoii rpynims! (ayTUTOPHH) or0no7
O60CHOBAHHE DKOHOMHUUYECKOH COCTABIISIOMIEH or0mo7
(co3nanus u3zenus, NpoBeIEHHOIO
uccregoBanus, pazpabotku digital mpojyxra)
3. | OueHka 3aluUTHI CobnrofeHue pernameHTa Npe3eHTanun or0nos
HpoeKTa
KauectBo nopauu Marepuana u npexacrasienus | ot 0 1o 5
(u3nenus, uccnenonanus, digital mpoaykra)




ITonuMaHue CyTH 3a/1aBa€MBIX BOIIPOCOB U or 0 no 5
apryMEHTUPOBAHHOCTD OTBETOB JIOKJIATUHKA

MaTcpHajioB

KauecTtro MPE3CHTAIINH U NPE3CHTAllHOHHBIX or 0 pafe) 5

KpuTtepuu oneHUBaHUSI IPOMEKYTOYHOH H HTOTOBOM aTTECTALMHS

ATTecTalus KonnuectBo 6anos Onenka
IIPOMEXNYTOUHAs 36-71 3a4yeT
0-36 He3ayeT
HWTOroBas 52-105 3a4eT
0-51 He3ayeT
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7. IPUJTOKEHUS

IIpunoxenue 1

IIpumepHBIi nepevyeHs TeM I MPOeKTOB:

° Texnosiornu «3eneHoi 3HepreTuku» B Poccun u mMupe.

° Hcnonp3oBaHue XKUAKOCTHOMEMOpPAHHBIX TOIUIMBHBIX 3JIEMEHTOB B
ycnoBusix KpacHosipckoro kpasi.

o AHanu3 sHepreTHdeckux cucteM ropoga KpacHosipcka Ha mpumepe

Oxta6pbcKoro paiioHa.

° Meroas! ycTpoiicTBa SJHEPreTHUEeCKUX CUCTEM.

° Mcnonb3oBaHKe allbTEPHATHUBHBIX HCTOYHHKH JHEPTHH B CEBEPHBIX
pationax Kpacrnosipckoro Kpas.

o M3y4yenue BnusHUA TOAUYHBIX TEMIIEPaTypPHBIX KoJaeOaHU B gt

KpacHosipcke Ha pabovne XapaKTepUCTHKUA BOJOPOIHBIX TOIIHBHEIX 3JIEMEHTOB.

° OGecneuenue >Heprueil ynaneHHBIX paiioHoB KpacHosipckoro kpasi.
° MeTtoabl XxpaHeHHs BOAOPO/ia B MPOMBILUIEHHBIX MaclITabax.
° Vicnonp30BaHKE BBICOKOI(PQEKTUBHBIX KOHIEHCATOPOB B T'OPOJACKHX

DHEPreTUYeCKNX CHUCTeMaXx.
° MeTonb! HaKOIIEHHs IHEPTUH COTHIIA U BeTpa B Cubupu.

° HccnenoBanue NMOTONHBIX YCIOBHH ISl pa3paboTku 3(deKTHBHOro

BeTpsiHOro reHeparopa B KpacHospckoM Kkpae.

° PazpaboTka BeTpsiHOIo reHepaTopa NoBbIIEHHOH () (hEKTHBHOCTH.
© ITosbiuenue KIIJI cuctem sneproodecrnedenus 3neKTpoMoOurei.
J Hcronp3oBanue MeTalNOTMAPUAHBIX BOJOPOAHBIX aKKyMYJSTOPOB B

aBTOMOOMJIbHOM IIPOMBIIIEHHOCTH.

° Pa3paboTka yHHBEpPCAJIBHOI'O 3apsiAHOrO YCTPOMCTBA HA MPHHIIMIIAX

aJIbTePHATHBHOM DHEPreTHKHU IS TaJ{’KeTOB.

® HcnonpzoBanue TEPMOIJICKTPHYICCKHUX CHEPATOPOB B GLITy.
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[Ipunoxenue 2

ITpumep npoBepoUHbIX paboT IO UTOTaM pa3JIesoB.
IIpoBepounas paGorta. Paznen 1. «OcHOBBI 3JIEKTPOHHKID).
3anaHue.

Cobepute cymepedHbIif BBIKIIOYATENb M3 JJIEMEHTOB, MPEJCTaBJIEHHBIX B
anekTpoHHOM Habope. [IpogemoncTpupyiite paboTocrnocobHOCTh cxeMbl. Crenaiite

BBIBOJ, 00 HCIIOJIb30BaHUU B OJJOOHBIX CXeMax TPaH3UCTOPA.
[Ipumedanye: HCNONB3YHTE B CXeMe TPaH3UCTOP M (POTOPE3UCTOP.

[TosicHeHue: cymepedHbIii BBIKIIOYATENb - 3TO YCTPOHCTBO KOMMYTAIWH,
CHa0)X€HHOE BBIHOCHBIM WJIM BCTPOEHHBIM CyMepedHBIM AaT4uKoM. C MOMOIIBHO
HETO BBIKIIIOYAETCs OCBEILIEHHE B CBETIIOE BPEMsI CYTOK, M, HA000pOT, BKIIIOYAETCS
B TeMHOTe. [ Togo0HBIX cxeM pa3paboTaHo JOCTATOYHO MHOTO, KakK B JTIFOOUTENBCKHX,

TaK ¥4 B IIPOMBIIIJIEHHBIX YCIIOBHUAX.

Bo3mosxHOoe PEUICHHC.

Pucynok 1 - CymepeuHblii BBIKITIOUATENb C IOMOLIBIO (POTOpe3ucTopa
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IIposepounas pabota. Pa3nen 2. «OcHOBBI 2JIEKTPOHHKH),
3apanue.

Cobepute cucteMy CHUTHaJW3alMM, KOTOpas OyJeT BKJIOUATh 3BYKOBOE
OMNOBEILEHHUE NMpPU JBIXKeHHUU pagoM. [IpuHumn paGoTel: B CBETIOE BpeMsi CYTOK
NPOUCXOMUT 3apsika aKKyMyJsITOpa OT COJIHEYHOW MaHej H, B TEMHOE, IpH
M3MEHEHHH I[IOJIOKEHHsl IepeKiouarens, CHCTeMa CHUTHAIM3alWM aKTHBHA.
IMponemoHcTpupyiiTe  pabotocniocoOHOCTh  cxeMbl.  [lemaiiTe  BeIBOA O
1IeJIeCOO0Pa3HOCTH HWCHONB30BaHHUsS CONHEYHBIX [aHeJed s obecrieueHus

JHEPrueu TOMaIIHUuX CHCTeM 0e30MacHOCTH.

Bo3moxxHOE perieHue.
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Pucynok 2 — Cucrema curHanmu3amum
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IIpoBepounas paGora. Pazgen 3. «YnpaBiieHHe CHTHAJIOM).
3ananue.

Ilepenaua wuHpOpManMKM MPOU3BOAMTCS C MOMOILBIO ANEKTPOHUKH. st
npodeccHOHANBHBIX MPUIOKEHHH HEOOXOIMMBI CEHCOPHBIE TEXHOIOTHH, TaK KaK ¢
IIOMOIBI0O HUX HH(OpMalus Jerko mnepenaércs W obOpabareiBaercsa. Yacrto
UCIIONB3YyEMBbIe NaTUUKK JaBJIeHUs, TEMIIEPATYPbl © MArHUTHOT'O MO TOKA3BIBAIOT

JNHIIL HEGONBIIYIO YACTh BO3MOXKHOCTEH CEHCOPHBIX TEXHOJIOTHHA.

Cobepure cucreMy nAisi AEMOHCTpPALlMd YHUBEPCATBHOCTH 3JIEKTPOHHOMN

TEXHHKH, a UMEHHO, COBepIIUTE 4 peoOpa3oBaHms:

® 3BYK B DJIEKTPHUYECTBO;
® DJIeKTPUYECTBO B CBET;
® CBET B DJICKTPHYECTBO;

® JJICKTPHUYECCTBO B 3BYK.

B pabore wucnonesyiite Monayns cBeroBoro Oapwepa. OH comepKuT
HH(paKpacHBI CBETOAMO] KaK HCTOYHHMK cBeTa U (DOTOPE3UCTOP B KavecTBe
CBETOBOro ceHcopa. IlpumMeHuTe 1Ba mocnenoBaTeNbHO BKIIOYEHHBIX YCHIIATENA:
NEPBBI — 3TO BCTPOEHHBIN NpeayCHUIUTeNb MUKPOGOHHOTO MOYJIS Ha TOJEBOM
TPaH3UCTOpe, BTOPOi — 3T0 ayauoycuimuTenb. OOpainaiite BHHMaHHEe Ha

NPaBUJIBHYIO TOJSPHOCTb.

HeoOxomuMBbIi pe3ynbTaT: eciM clierka IMoctydaTh 10 MHKPO(OHY WIH
IOyHYTb B HETO, TO MOYKHO YCIIBILIATH 3BYK B MTHaMuKe. ECITH nepekpoeTe CBETOBOM
Oaprep KycoukoM OyMaru, TO 3BYK HOJDKEH 3aTHXaTbh, NIOKa HE HACTYIHUT ITOJIHAS

THLIHHA.

Bo3moxuHoe PELICHHC.
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Pucynok 3 — CBeroBoit 6apbep i CHTHAJIA B Ay IHOCHCTEME
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ITpumepsl npakTHdeckux paboT 1Mo TeMaM.

Pa3gen 1 «OcHOBBI 2JIEKTPOHUKH»

[Ipunoxenue 3

Tema 2. Beoanoe 3ansitue. OCHOBBI YJIEKTPOHHKH.

IIpaxtuueckas pabota: «Jloruueckue cxembi».

Hns paboTel UGPOBOI TEXHUKH HEOOXOMUMBI ONpeaeNEHHEBIE TOTHYECKHE

onepauuy. Creyrouue sKCIepuMeHTh] MOKa3bIBAIOT Peald3alliio MPOCTEHINNX U3

nux (U, NI, HE, uckmouaromee UJIN).

Cobepute aneKkTpUUecKre CXeMbl, TeMOHCTPUPYIOLIHE JIOTHYECKHEe (PYHKIHN

U, NN, HE, uckmouatomee MJIH, cornacHo tabauuam.

Tabnuua uctuHHOCTH 7151 JIoTHYeCKOi hyHKuuH U,

KHONOYHbIN BbIKAOYaTenb 1 KHOMOYHBINA BbIKAlOYaTENb 2 BbixogHoi curnan LED
0 (ebikn.) 0 (BbIkA.) 0 (BbIKA.)
0 (BblkA.) 1 (BKn.) 0 (Bbikn.)
1 (BKkn.) 0 (BbiKA.) 0 (Bbikn.)
1 (BKn.) 1 (BKn.) 1 (BKn.)

Tabnuua uctuHHOCTH 14 NToruveckoi dyuxuun UIIH.

KHonouHbli BeikAOuaTenb 1 KHonouHbl BbIKAOUaTEND 2 BbixogHo# curHan LED
0 (BbIKA.) 0 (BbIKA.) 0 (Bbikn.)
1 (BKkA.) 0 (BbIkA.) 1 (BKA.)
0 (BbiKA.) 1 (BKn.) 1 (BKA.)
1 (BKkn.) 1 (Bkn.) 1 (BKn.)

Tabnuua uctTuHHOCTH AN Toruveckoi pyHkuuu HE.

KHONOYHDIN BbIKAOYATE b

BeixogHoii curHan LED

0 (BbIKkA.)

1 (BbIKA.)

1 (BkA.)

0 (BbIKA.)

Tabnua ICTHHHOCTH JUTS JTIOTHYECKOM (pyHKIMH uckmovaroiee MJIN.

lMepekniouyarens YHuBepcanbHbiii Moayab BeixogHom curHan LED

MNonowenue nepexknoyarens 0 KoHTakT 0 (HUKHKMA BKA.) 0

(BepxHMI BKA.)
NonoxeHwue nepexkntouatens 0 KoHTakT 1 (BepxHuii BKA.) 1

(BepxHWi BKA.)
MonoxeHue nepexkniovarens 1 KoHTakT 0 (HWHUIA BKA.) 1

(HWKHUIT BKA.)
Monomenue nepekntoyatens 1 KonTakT 1 (BEepxHuii BKA.) 0

(HUMMHKUIA BRA.)
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ITprMepsl BO3MOXKHOTO pPEILeHHUS:

KHOnouHbIH
BbiKAOYaTEND 2

BoixoaHo#H
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KHonouHbli
BLIKAIOMATeNb

Jlornueckas cxema HE ¢ KHOMOYHBIMH BBIK/THOYATEIISIMUA
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MonoxeHune
nepeknatovartena 0

KoHTakKT 1
Ons obecneueHunsa KoHTakKTa
MCNONb3YETCA NPOBO,

i |

KoHTaKT 0
,ﬂ.nﬂ OﬁECHEHEH NA KOHTAKTa
MCNoab3yeTcAa Nposog

Nonoxenne
nepexkntoyarens 1

Jlornueckas cxema uckmrovaromee MJIM ¢ nepexnmodaTteneM 1 yHUBEPCaIbLHBIM

MOJyJieM

Tema 3. JnekTpHYecKUe HENH H UX KOMIOHEHTHI.

IIpaktuueckas pabora: «Ilepe3apsaka KoHIeHCATOPAY.

CrnpoekTupyiite 2JeKTpUUYECKYIO IIeTlb, B KOTOPOit KOHIEHCATOP pa3psHkaeTcs
TOJIbKO TOT/la, KOria KHOIMKA HaXkaTa. IJis 5TOro NoJKIIOuEHHEIE aHTUNIAPATIIEIEHO
CBETOAMONBI BBEJUTE B I€Nb TakuM o00pa3oMm, 4TOOBI OHM OBUIM COEIMHEHBI
NI0CEe0BATEIbHO ¢ KOHIEHCATOPOM U pe3ucTopoM. Eciii Bce peann3oBaHO BEPHO,
MOXXHO BH3yalbHO HaONIOJaTh MpPOLECC 3apsikH M pPaspigKkd IO KOPOTKHUM
BCIBIILIKAM CBeTonuoAoB. Ilpu mogave HampsDKeHHUs B IENb OJMH CBETOHO[
JOIDKEH CBETHTHCS BCE BpeMs, IMoKa 3apshkaercsl KoHzueHcatop. [Ipy HakaTHH Ha
KHOIIKY KOHJIEHCATOp MFHOBEHHO pa3psiKaeTcsl W HEHAJONTO JOJDKEH 3aropeThCs
BTOpOi cBeToguoA. Ilpu KpaTKOBpeMeHHBIX Ha)XKaTHH M OTIIYCKAHHU KHOIKH
CBETOJIMO/IbI MUTAIOT TToTIepeMeHHo. He 3a0ybTe pe3ucTop ¢ CONpOTHBRICHHEM

1 xOwm, Tak KaK OH HpefoTBpalIaeT KOPOTKOE 3aMbIKaHHe GaTapeH.

29



IIprmep BO3MOXHOTO pellIeHHs :
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Pazgen 2 «CosiHeuHbli 3KCnIepUMEHTAJIbHbIH HAGOP»

Tema 4. DieKTpHUYeCKHE CXEMBI.

IlpakTuyeckas pabora: «Llens Mopze».

3ymMep SIBISETCS MeHepaTOpOM aKyCTHYECKOIro CHIHaja ¢ Y3KOM IOJIOCOoi
NPONYCKaHus, B OTIMYME OT AuHamuka. [lockonbky wucmonb3yemasi COJIHEYHAs
naHenb obecriednBaeT pabouee HanpspkeHue 12 B, mpaBHIBHO MOAKTIOYEHHBIH K
Hell 3ymmep OyzaeT u3aBarh JOBOJIBHO MPOMKHE 3BYKH.

CopoextupyiiTe u  cobepute cxemMy, B KOTOpOil 3ByK Oyner
BOCIPOU3BOJUTECS IIPH 3aMBIKAHUHM IEPEKIIovareNs, 4YTO JAelaeT 3Ty CXeMy
NOIXOASAINEH sl TpaHCILUN CUrHaloB a30yku Mopse — mocienoBaTelbHOCTH
KOPOTKHX Y JUIMHHBIX CUTHAIIOB, 0003Ha4ar01uX OYKBHI anaBuTa UM LUDPHI.

C nmomouipl0 CHPOEKTHUPOBAHHOI CHCTEMBI TepenaiiTe TOCTaHHE BTOPOM

rpynne, ucnois3ys Tadnuny Mopse.
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Azbyka Mopze

IIpuMep BO3MOXHOTO pelIeHus:

[ I—-] [I%‘Lw [:{:! __ R —

J ‘ \ 5-9V Buzzer j t i

Sol

Tema 5. IxoHOMHS Y HEPrHHU.

IIpaxru4yeckas pabora: « HouHHK ¢ JaATYHKOM ABHIKEHHD».

Cobepute cxemy, KOoTOpas MOMOXeT Ge30MacHO MepeMeIaThess HOYbIO 110
TéMHOM KkBaptupe. Ecnun Bel Oynere mpoxoauTh MUMO TaKoro HOYHHMKA, HaTUHK
JBIDKEHHs JIOJDKEH IIOCNaTh CHUTHAJ Ha BKIIOYEeHWe cBeromuoma. s srtoro

NOTPeOYIOTCS aKKyMYJISTOP, YTIIOBOM MOIYJb-COEIUHUTENE, T-00pa3HEIil MOy k-
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coenuHuTenb, p-MOII-TpaH3ucTop, JaTYMK JBMOKEHHS M BBICOKOMOILIHBIH

CBETONHOL.

[TpuMep BO3MOYKHOTO PEILICHHS:
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Pazgen 3 «YnpaBjieHHe CUTHAJIOM».,

Tema 6. JaTunKH.

IIpakTuueckas pabora: «I epkoHOBOE pelie.

B HOyTOyKax repKOHBI HCHONB3YIOTCS AJISi BBIKITIOUEHHs IUCIUIES, KOTrJa
HOYTOYK 3akpbiBaeTcs. I'epKOHOBBIE pene HMeIOT GONbIIOe NPEUMYLIECTBO IO
CPaBHEHHIO C MEXaHHYECKUMHU AaTYMKAMHU, TaK KaK padoTaroT 6e3 3HAUYHUTENBHOro
M3HOCA 33 CYET NPOCTOTHI KOHCTPYKLIUH.

Cobepure cxemy, 1EMOHCTPUPYIOLIYIO NPUHIUI pabOThl TEPKOHOBOTO pElie.
OO6paruTe BHUMaHNE Ha TO, YTO PEJIe COCTOUT M3 MaJIeHbKOMN CTEKIISTHHOM TpyOKH,

KOTOPYIO MOJKHO JIETKO TOBPEUTH!
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IIpumep BO3MOMXKHOTO peleHHs

- ok - —

Reed Relais

Llens ¢ repkOHOBBIM pelie

Tema 7. YnpasiieHHe CHTHAJIOM.

[IpaxTrueckas pabora: «MoHOCTaOUIBHEIH TaliMepy.

CropoexTupyiiTe 1 peanusyiiTe cxeMy, B KOTOPOU MOCie KPaTKOBPEMEHHOTO
Ha)KaTHs KHOIIKM KPAacHBIH CBETOAMOJ| 3aropaercs M CBETUTCH 0 TeX IOop, MOoKa
HamnpsDKeHMe Ha KOHJEHCATope He MOCTUTHeT Iopora 3amycka Taiimepa. [lpu
JUIMTEIbHOM HaXXaTHH KHONKY kpacHbId LED Oyper cBeTHTBCA IO TeX mop, moka
KHOTIKa He OyzeT oTmylieHa.

IIpuMep BO3MOXKHOTO pelieHus :

HIEE e
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