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Pa3znen 1. Komiiekc 0CHOBHBIX XapAKTEPUCTUK MPOTPAMMbI

1.1. IlosicHUTeILHASA 3aNMCKA

JlononHutenbHas o0mieo0pa3oBaTesbHas OOUIEPAa3BUBAIOIIASl MPOrpaMMa
(manee — mporpamma) «[IPO®kamnyc: oOmas croenuaiu3amnusy) HMeeT
TEXHUYECKYIO HAIIPABICHHOCTb.

[Iporpamma paszpabotana ¢ y4€ToM TpeOOBaHUM, CICIYIOMUX HOPMATUBHBIX
MPaBOBBIX aKTOB M TOCYIAPCTBEHHBIX MPOTrPAMMHBIX IOKYMEHTOB:

— ®enepanbubiit 3akoH OT 24 uronst 1998 rona Ne 124—-®D3 «O6 0CHOBHBIX
rapanTusix TmpaB peb6éuka B Poccuiickoii denepauun» (¢ U3MEHEHUSMHU
Ha 29 nexabps 2025 roga);

— @enepanbupiii 3akoH oT 29 nexkabps 2012 roma Ne 273-@3
«O06 obpazoBanuu B Poccuiickoit denepanun» (¢ uaMeHeHussMu Ha 29 nexadps
2025 rona);

— Pacnopsoxenue IlpaButennsctBa Poccuiickont @enepanun ot 31.03.2022
Ne678—p «O Konnenmuu pa3BuUTHS TOTOJHUTEIBHOIO OO0pa3zoBaHUsl JETeH 10
2030 rogay;

— Pacnopsoxenue IIpaButennsctBa Poccuiickoit denepannu ot 29.05.2015
Ne 996—p «O6 yrBepxaenun Crpareruu pa3BuTUs Bocnutanus B Poccuiickoit
®enepanuu Ha niepuo 10 2025 rogay;

— Ilpukaz Munucrepctea IlpocBemenus Poccuiickoin @enepanuu
ot 27.07.2022 Ne 629 «O0 yrBepxkaenuu [lopsiaka opraHu3zanuu u OCyIeCTBICHUS
o0pa3oBaTeIbHON JACSITEIBHOCTH IO JOTOJHUTEIHHBIM 00Ie00pa30BaTEIbHBIM
porpaMmmam»;

— Ilpukaz MunucrepctBa IlpocBemienuss Poccuiickoin  Denepanun
or 03.09.2019 Neo 467 «0O6 yrBepxaenuu lleneBoil wmoaenu pa3BUTHS
PETHOHATBHBIX CUCTEM JOTOTHUTEIEHOTO 00pa30BaHMs IETEH»;

— Ilpuka3 MuHucrepcTBa Hayku M BbIcuiero oOpaszoBaHusi Poccuiickoii

@enepannun 1 MuHucTtepcTBa npocBenieHuss  Poccuiickoit  @enepanun



ot 05.08.2020 Ne 882/391 «O06 opraHuzanuu U OCYIIECTBIEHUN 00pa30BaTEIbHON
NEeSATENbHOCTU IIPHU CETEBOU (popme peanu3aiu 00pa3oBaTeIbHbIX MPOTPaMM;

— IIpuka3 MuHucTepcTBa Tpyda MU COLMAIbHOM 3amuThl Poccuiickon
@enepauun ot 22.09.2021 Ne 652 «OO0 yTBepkaeHUH NPodheCcCHOHATBHOTO
cranaapra «llenaror JOMOIHUTENBHOTO 00OPAa30BaHUS AETEH U B3POCIBIX»;

— IlocTanoBnenne ['7aBHOrO TrocylapCTBEHHOIO CaHUTApPHOIO Bpayda
Poccuiickoit denepauu ot 28.09.2020 Ne 28 «O06 yTBepkJACHUH CaHUTAPHBIX
npasmii  CII  2.4.3648-20 «CaHuTapHO-3IUAEMHUOJIOTUYECKHE  TpeOOBaHUS
K OpraHu3alysM BOCIUTaHUS U OOY4YEHHUs, OTIbIXa M O3/I0pPOBIEHUS JAETeH U
MOJIOICIKIY;

— Ilucemo MunuctepcTBa o6pazoBanusi U Hayku Poccuiickoit @eaepannu
or 18.11.2015 Ne 09-3242 «O mwampaBiaeHud uHpoOpMaIuu» (BMECTe
¢ «MeToaMYeCKUMHU PEKOMEHAAIMSIMU IO MPOEKTUPOBAHUIO JOTOIHUTEIBHBIX
o011epa3BUBAIOIINX MTPOTrpamMM (BKJFOUAs PAa3HOYPOBHEBBIEC MPOTPAMMBI)»);

— Pacnopspkenue IlpaButennctBa CBepayioBckodt obmactu Ne 646—PIIT
ot 26.10.2018 «O co3manuu B CBEepJIOBCKOM 00JIACTH 11€JIE€BOM MOJCIH Pa3BUTHUS
PErMOHAIBLHOM CUCTEMBI JOTIOTHUTEILHOTO 00pa3oBaHus JAeTel;

— Ilpukaz MunucTepcTBa 00IIEro W MPo(ECCHOHATBHOTO 00pa3oBaHUS
CepmioBckoit obmactu ot 30.03.2018 Ne 162—]1 «O6 yrBepknenun Konmenuu
pa3BuTHs 00pa3oBaHusl Ha Tepputopur CBEpATOBCKON 0051acTH Ha TEPHOJ
1o 2035 romay;

— Ilonoxenue 0 JOTIOJTHUTENIBHBIX 00111e00pa30BaTENbHBIX
obmepaszBuBaronux nporpammax ['AHOY CO  «/IBopenr  Moomexu»,
yTBepxkaeHHOE TpuKa3zom oT 14.05.2020 Ne 269—nx.

— Tlonoxxenue o cereBoil (hopMme peanuzanuu NporpaMm o0pa3oBaTEIbHBIX
IporpaMM B TOCYJapCTBEHHOM AaBTOHOMHOM HETHUIIOBOM 00pa30oBaTeIbHOM

yupexaeann  CepmiioBckoit obmactu  «JIBopenm momoaéxm» ot 08.11.2021

Ne 947-n.



AKTYaJlbHOCTh  NpOrpamMmbl  OOyCJOBJ€HAa  PAJOM  COIMAIBHO-
SKOHOMHMYECKUX U 00pa3oBaTeNbHBIX (PAKTOPOB, HUMEIOIMX 0co00€ 3HAUYECHHE
st CBepaioBckoil obnactu. B pernone HaOmogaeTcss yCTOMUYMBBIA CHpPOC HA
KBATU(PUIIMPOBAHHBIX  padOuMX  CHENHAIKUCTOB B  PA3IMYHBIX  OTpaACIAX
MIPOMBINIJIEHHOCTH, MAIlIMHOCTPOEHUHU, SHEPreTUKEe U JAPYTUX KIIOUEBBIX chepax
SKOHOMUKH. OJHAKO Cpeau MOJIOACKH OTMEUAeTCs HEIOCTATOYHBIM YpPOBEHBb
OCBEJIOMJIEHHOCTH O BO3MOXHOCTSIX U TEpPCHEKTHBax padouux mnpodeccuii,
YTO MPUBOJUT K ACPUIIUTY KAJAPOB B ITHX HAMPABICHUSX.

[Iporpamma  «[IPO®xammnyc: ofOmas crnenuaiud3alusy)  HampajieHa
Ha (QopMHpOBaHHE y WIKOJIHHUKOB 13—15 7neT ycTOWYMBOro WHTEpeca K MHPY
npodeccuii, B TOM 9UClIe K pa004rM CIICIIMAIIBHOCTSM, U CIIOCOOCTBYET UX paHHEH
npodeccroHaabHON OpueHTanuu. B ycinoBusix TpaHcpopMaliuu phIHKA Tpyla
U pocTa 3HAYUMOCTU TEXHHUYECKOTO U  IPOU3BOJCTBEHHOTO  CEKTOpA,
CBOEBPEMEHHOE 3HAKOMCTBO OOYYArOMIUXCS C PA3IMUYHBIMU TIPOdeCcCHOHATBHBIMU
HANPABJICHUSIMU  CTAHOBUTCS ~ BaXHBIM  JTAallOM WX  JIMYHOCTHOTO U
po(ecCUOHaTIBLHOTO CTAHOBIICHHUS.

Peanuzanust mporpaMMbl CIOCOOCTBYET HE TOJIBKO PACHIMPEHHIO KPyrozopa
oOydJaromuxcs, Ho ¥ (GOPMUPOBAHUIO Y HUX PEATMCTHYHBIX MPO(eCcCHOHATBHBIX
TUTAHOB, COOTBETCTBYIOIIUX MOTPEOHOCTSIM SKOHOMUKH CBEpIOBCKOM 00yacTH.
Takum oOpazoM, TmporpaMma HWrpaeT BaXXHYK poidb B  obOecredeHuu
MIPEEMCTBEHHOCTH MEXY IIKOJIBHBIM OO0Opa30oBaHMEM M CHCTEMOH CpPEIHEro
npodeccuoHansHOTO 00pa30BaHus, a TaKXKE B PEHICHUH CTPaTETHUYECKHX 3a]ady
10 OATOTOBKE KaJIPOB JJISI PETUOHATIBLHOTO PhIHKA TPYAa.

OTin4uTe/IbHAS 0COOCHHOCTH MPOrpaMMBbl

«ITPO®kammyc: oOmras CIIeIIaIN3aII — 9TO YHUKQJIbHAS
JIOTIONTHUTENbHAss ~ oOmieoOpazoBareibHas  oOIIepa3BUBAlOMias  MpOTrpaMma
I8 IKOJbHUKOB 13—15 ner, oOTkpeIBaromas JBEpP, B MHUP COBPEMEHHBIX
TEXHOJIOTUU U MEePCHEeKTUBHBIX npodeccuit. B paMmkax nporpamMmel o0ydaronuecs
CMOTYT TIO3HAaKOMUTKCS ¢ 10 akTyanbHBIME T1ab0paTopusIMu (MOIYIISIMU), KOTOPBIA

peanu3yroTCs MapajuiesibHO:



— Jlabopamopusa  ceonocuu u  2e0mexHonNO2uil  TpPEIHAa3HAUYCHA
s GOpMUPOBaHUSL y OOYyUYarONIUXCS HaYyaldbHBIX MPEJACTABICHUM O TEOJOTHUH
Y OBJIAJICHUM OCHOBHBIMU MPHUHIMIIAMH M3y4YEeHUS 3eMHOU KOphl. IlIkonbHUKH
MMO3HAKOMSATCSI C pa3zHoOOpa3ueM MHHEPAIbHOIO COCTaBa pEruoHa, HaydaTcs
OTIPENIENIATh IMOJIE3HbIE HCKOMAaeMble U MHUHEpasbl, a TaKKE€ OCBaMBaTh METOJIbI
BBISIBJICHUSI TIOTEHIMANIBHBIX 3ajexeid. Ocoboe BHUMAaHHUE YJENSETCs Pa3BUTHIO
HABBIKOB KapTOrpaupoOBaHUS TEPPUTOPUNA M TOHUMAHHS TPOIECCOB TOOBIUU
MOJIE3HBIX HMCKOIMAEMbIX. 3aHATHS BKJIIOYAIOT TEOPETHUYECKHWE M MPAKTUUECKHE
AJIEMEHTHI, HalpaBJIeHHbIE HAa TOJATOTOBKY OOYYalOUIUXCS K TMOHUMAHHIO
0COOCHHOCTEH npodeccuu reosiora, reoe3ucTa, MHXKeHepa-IKoiora, kaprorpada.

— Jlabopamopusa wughposeozo npoexmupoganus, nPOMOMURUPOBAHUS
U npou3zeo0cmea TO3HAKOMHUT OOYYarOIIMXCS ¢ WHHOBAIIMOHHBIMH CIIOCOOaMU
W3TOTOBJICHUS JCTaleil U MEXaHW3MOB Uepe3 BBINOJHEHNE TPAKTUUECKUX 3aJaHu
U JIEMOHCTpPAIIMM PEANbHBIX MPUMEPOB HCMONb30BaHusa 3D-monenupoBanus Ha
npou3BojJicTBE. B yBiekatenbHOM (opmaTe IMIKOJIBHUKKA Yy3HAIOT, KakK dTH
TEXHOJIOTUU MPUMEHSIOTCS B TOBCEHEBHOM JKU3HU U MEPCIIEKTUBHBIX MPOPECcCUsix.
[IpakTyeckoit yacThi0 CTaHeT pelieHue keiica «Co3mgaHue Kopmyca aiis 0Jioka
yIpaBICHUS TEMIEPATYpPOU JIIEKTponedn» — oOydaromimecs: CrpoekTupyrT 3D-
MOJIeNIb YCTPOWCTBA, MOAOEPYT MaTepHaibl Al €ro M3rOTOBIICHUS, YUWUTHIBAs
TpeOOBaHUS MPOYHOCTH, IKOJIOTUIHOCTH, YJHEProdh(PEeKTUBHOCTH.

— Jlabopamopus  coépemeHHbIX  KOHCMPYKUUOHHBLIX  MAmepuanos
U HAHOMEXHOJI02UIl 3HAKOMUT IIKOJBHUKOB C MHHOBAIlMOHHBIMU MaTepuajlaMu
U HAHOTEXHOJOTHSIMU 4Yepe3 MPaKTUYECKUE HSKCIEPUMEHTHI, HarJsIHbIE
JEMOHCTpAlui u pazdop peajapbHBIX TpuUMepoB. B yBrnekarenbHoM (opmate
oOyJaromnuecs y3HarT, KaK 3TH TEXHOJIOTUY IPUMEHSIIOTCS B TIOBCETHEBHON KH3HU
U TEePCIEeKTUBHBIX Mpodeccusx. [IpakTHdeckoil 4acThl0 CTaHET pElIeHHE Keica
«YMHasi OCTaHOBKAa: MaTepuaibl Oyaymiero s Tropoaa» — oO0ydaromuecs
CIIPOCKTUPYIOT MaKeT WU CXeMy, MNOAOEpyT Marepuaibl C YyIy4YIIEHHBIMU
CBOMCTBaMHU (MMPOYHOCTh, AKOJOTHYHOCTH, AHEProdPeKTUBHOCTH) U OOOCHYIOT

WX OpeuMyIlecTBa sl KoMpopTa U 0€30MaCHOCTH TOPOKAH.
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— Jlabopamopua podomomexHuKu, MeXaAmMpOHUKU U AGHIOMAMUIAUUU
npoyeccoe 3HaKOMUT O0YUYAIOIINXCSl C COBPEMEHHBIMU TEXHOJIOTUSIMH U TTO3BOJISIET
HAay4YUThCS CO3/1aBaTh pOOOTOB M aBTOMAaTUUYECKUE CUCTEMbl. B maboparopuu ecth
pOOOTHI, KOHCTPYKTOPBI, CEHCOPHI U KOMITBIOTEPHI, C TTOMOIIbIO KOTOPBIX MOKHO
coOUpaTh U MPOrpPaMMHUPOBATH POOOTOB /JIs BHIMIOJHEHUSI Pa3INYHBIX 3a7a4. 3/1€Ch
pebsita yyaTcs paboTaTh B KOMaH/Ie, pa3BUBAIOT JIOTHYECKOE MBIIIJICHUE U HABBIKU
pelieHrs TeXHUYECKUX 3ajlay, a TakKe y3HAIOT, KaKk paboTaroT aBTOMaTHYECKHE
CHUCTEMBbI B POU3BOJICTBE U TEXHUKE.

— Jlabopamopua mpancnopma u mMPAHCROPMHBIX CUCHMEM 3HAKOMUT
o0ydJaromuxcs ¢ OCHOBaMH (PYHKIIMOHUPOBAHUS TPAHCIIOPTHBIX CUCTEM W TPABUII
JIOPOXHOTO JIBUKEHUS Yepe3 MPU3My KOMIBIOTEPHOTO MoJieNIMpoBaHus. B pamkax
IporpaMMBbl MKOJBHUKK U3y4aroT uHTepdelic u 6a30Bbie (PYHKIIUN MPOTPAMMHOTO
obecnieueHusi AnylLogic, KOTOpoe HCIOJIB3YETCS IJIs CO3JIaHUS MMUTAIIMOHHBIX
mozeneit. O0yuaromuecss TPOXOIAT MyTh OT TEOPETUUECKOTO MMOHUMAHUS PaObOThI
MEPEKPECTKOB 10 MNPAKTHYECKOM peajau3alldd — HACTPOUKH  JOPOKHOM
UH(DPACTPYKTYPHI U MapaMeTPOB Tpaduka B BUPTyalbHOU cpeae. OcoOoe BHUMaHKE
YACSAETCS] MOJACTMPOBAHUIO PEANIBHBIX YCIOBUM: IIKOJIBHUKHA HACTPAUBAaIOT HOTOKHU
TPaHCIIOPTa, ONTUMHU3UPYIOT JBHKEHHE W COOHMpAIOT JaHHBIE O TMPOITYCKHOM
CIOCOOHOCTH TIepeKpecTKOB. PaboTa ¢ MOJENbI0 TO3BOJSET HE TOJIBKO TOHSTH
CJI0XXKHOCTh OpTraHU3allUi JIOPOKHOTO JIBUKEHMS, HO M Pa3BUTh CHUCTEMHOE
MBIIIUICHUE, aHAJIUTHYECKUEC HAaBBIKM W HHTEepec K TmpodeccusiMm B chepe
TPAHCTIOPTHOW MHXKEHEPHUH U JTIOTUCTUKHU.

— Jlabopamopus mawiunocmpoeHus TPEICTABISLET COOOH COBpEeMEHHOE
o0Opa3zoBaTeapHOE MIPOCTPAHCTBO, rJIe oOydaroruecs MOTPYXKAIOTCS B
YBIICKATEJIbHBI MHUpP MEXaHWYECKHWX TEXHOJOTHMH W HWHXXEHEPHOIo Jeja, peras
MPAKTUUYECKUNM KEWC MO pa3pabOTKEe M CO3/IaHUI0 MOJCIM MEXaHMYECKOM JeTau
OT KOHIIETIINH 10 peann3anuu. B npoiiecce oOyueHus 1eTH OCBAaMBAIOT KIIOYEBbHIC
dTanbl HWHXEHEPHOTO TMPOCKTUPOBAHUS — OT PYYHOTO UYEPUYCHHUS DCKU30B
J10 KOMIIBIOTEPHOTO 3D-MonenupoBaHUs C HUCII0JIb30BaHUEM

CIICHNUATIN3UPOBAHHOI'O IIPOIrpaMMHOI0 066CH€‘I€HI/I${, 3HAKOMATCA C OCHOBAMH
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MaTepuagoOBEICHUS, M3YyYalOT YCTPOWCTBO M MPUHLIMUN PalbOThl Pa3IMUHBIX
MEXaHMW3MOB, a TakXKe OCBaMBAalOT TEXHUKY O€30MacHOCTH mpu padboTe
C UHCTPYMEHTAMU U 000PYOBAaHUEM.

— Jlabopamopusa IHepzemuku 3HAKOMUT OOYYalOUIUXCSI C OCHOBaMH
HSHEProcHA0XKEeHUsI TOPHO-METALTypruyeckoil ortpaciau. B mporecce o0yueHus
IIKOJBHUKU ~ PAcCMOTPAT  pas3Hblie BHUILI  SHEPrOPECYpCOB UM MPUHIIUIIBI
ux pacnpeneneHus. Ocoboe BHUMaHUE OyAET yAENEHO dJIEKTPUUYECKOMY Kady —
BaXXHOMY DJJIEMEHTY OJHEProCHUCTEMBbl, KOTOpbI obecneunBaeT OecrnepeboitHoe
NMUTAaHUE BCEX MPOU3BOJCTBEHHBIX IMpolleccoB. Ha mpumepax OyaeT mokaszaHo,
YTO CTAOWIBHOE HHEProCHAOKEHUE KPUTHUYHO Ha KaXKJOM JTare MpOU3BOCTBA,
BKJIFOYAsl TPOU3BOJCTBO MEIHOW TMPOBOJOKU. be3 TpaBUIBbHO HAacTpOEHHOMU
CHUCTEMBI pacIpe/ie]ICHUs SHEPruu 3alyCK M TOJJIEpKaHHUE MPOU3BOJACTBEHHBIX
IPOIIECCOB HEBO3MOXHBI.

— Jlabopamopusa »3IKon02UU, OUOHUKU U OUOMEXHONO2UI 3HAKOMUT
0oOy4JaromuXxcs ¢ yBIEKAaTEIbHBIM MUPOM OMOHHKM — HAYKH O MEPEHOCE 3aKOHOB
U TPUHIIUTIOB MPUPOJBI B TeXHUYECKHE cucTeMbl. [IIKOTBHUKY M3y4aroT MaTeHTHI
OpPUPOABI, AHAJU3UPYSd YHUKAJIbHBIE pEHICHUS, CO3/JaHHBIE  HBOJIOIUEH,
U UX NPUMEHEHHE B HHXXEHEPHBIX pa3paborkax. Ocoboe BHUMaHUE yIENsSeTCs
BHEJIPEHUIO  OMOpPOOOTOB M OWOHWYECKHMM  MaHUIYJIATOpaM,  KOTOpBIC
BOCTPOU3BOJIAT MPUHIUIIBI pAOOTHI OMOJIOTUYECKUX CUCTeM. B xo/e npakTuueckoi
paboThl OOywarouuecss MPOSKTHPYIOT, MOJACTUPYIOT U COOMPAIOT COOCTBEHHOTO
OMOHUYECKOTO MAHMITYJISTOpA, MPUMEHSS MOJYYCHHBIE 3HAHUS O CTPOCHHH H
(GYHKIIMOHUPOBAHUM  TPUPOJHBIX  MPOTOTHIOB.  3aBEPIIAIOIIUM  ATANlOM
CTAHOBUTCS KOMIUIEKCHOE€ TECTUPOBaHHWE U TMPOBEICHHUE HSKCIEPUMEHTOB,
MO3BOJISIIONIEE OLEHUTHh J(P(HEKTHBHOCTh CO3[aHHON KOHCTPYKIIMM W BHECTH
HEOOXOIMMbBIE KOPPEKTUPOBKH. MOIylb pa3BUBAaeT TBOPYECKOE HWHIKEHEPHOE
MBIIIJICHWE, WHTEPEC K POOOTOTEXHUKE M OMOMH)KEHEpWHU, a Takxke (Gopmupyer
MMOHUMAaHHE MEXIUCIUIIIMHAPHBIX CBSA3EH MEXKy OMOJIOTHEN U TEXHOJIOTHEH.

— Jlabopamopus nPOZPAMMHBIX npooyKmoe CTaBUT 11(S150)

dbopmupoBaHue 0a30BbIX KOMIIETCHI[MH OOydarouuxcsi B 00JacTH pa3pabOTKu
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MPOrPAMMHBIX HPOAYKTOB JJII MOHUTOPHHIA IPOU3BOJCTBEHHBIX ITPOLIECCOB,
U3y4eHUEe OCHOB OdKkeHI H (pOHTEHA pa3pabOTKU C MNPUMEHEHUEM B
MPOMBIIIIEHHOHN cepe. OOyyaromuecs y3HaroT, IOYEMY BaXXHO KOHTPOJIMPOBATH
HHEPronoTpedliecHne Ha  MPOU3BOACTBE, KaKUe  MNPOOJEeMbl  BO3HHMKAIOT
Ipy  HEONTUMAJbHOM  MCIOJB30BaHMM dHepruu. [lporpamma moctpoeHa
Ha TMPaKTUYECKOM Keice: COo3[JaHue MpPOTOTUIIA CHCTEMbl MOHUTOpPHMHIA
HHEPronoTpedsieHus ¢ BU3yalu3aluueld MaHHBIX U 0a30BBIMH PEKOMEHIALUSMU
10 ONTUMU3ALINH.

— Jlabopamopusa KpeamugHvlX uUHOYCmMpPUIl TPEAjaraeT UIKOJIbHUKAM
yBJIEKATEJIbHOE IOTPYKEHHUE B COBPEMEHHbBIE MEANATEXHOIOT M, KOTOPbIE TOMOT'YT
co3laTh CAT-BU3UTKY opraHuzanuu. B xone kypca obyuaromuecs mo3HaKOMSITCS
C BOCTpeOOBaHHBIMH MPOGECCUSIMH — OT >KYPHAJUCTUKU M KOMHPAUTHUHTA IO
BujeoOnoruara u  digital-npoaBukeHusi, TOMydaT MPAKTUUECKHE HABBIKU
UHTEPBBIOUPOBAHUS, co3ganusi  ¢GOTO- M BHUJICOKOHTEHTA, paboThI
B NpodecCuoHANIbHBIX penakTopax 1 SMM-npoasuxenus. [Iporpamma noctpoena
Ha MPAaKTHYECKOM Keiice: HamrcaHue Mpecc-pesin30B, CheMKa pPernopTakeid, MOHTaX
POJIMKOB U pa3pab0TKa MeIHACTPATErHid, 3aBEPIIUTCA KypC CO3JaHUEM caiTa.

[Iporpamma «ITPO®kammyc: obmiasi crieruaan3amnus» HICaIbHO MOIXOIUT
JUISE  TIOIPOCTKOB, KOTOPBIE XOTAT PACHIUPUTH KPYro3op, TMO3HAKOMUTHCS
c mnpodeccusMu Oyaymiero W TOIYYUTh TMPAKTHUYECKUH OMBIT B CaMbIX
BOCTPEeOOBaHHBIX TEXHOJIOTHUUYECKHUX chepax.

HoBu3Ha mporpaMmbl 3akirodaercs B (OPMHPOBAHUU Yy OOYYAIOIIMXCS
YCTOWYMBOI'O MHTEPECA K PA3IUYHBIM OTPACIISIM IPOMBIIIJIEHHOCTH YEPE3 CO31aHHE
YCIIOBUI JIsl paHHEH MPOPECCHOHAIIBHON OPUEHTAIINH.

[IporpaMMma akieHTHpyeT BHUMaHUE Ha MPOGOPUEHTALINH, CO3/1aBasi THOKHIA
o0pa3oBaTeIbHBIA  MapUIPyT, Yepe3 TEXHOJOTHUI0 TMPOEKTHOrO OOyuYeHUs.
[Iporpamma noctpoeHa no moayjbHOMY npuHuuny. Kaxnaeii 14-yacoBoid MOaysb
MPEACTaBIAECT COOOM MPAKTHYECKYIO J1abOpaTOpuio, A€ MOJPOCTKH pPEIIAT
IIPOU3BOJICTBEHHBIE KEHChI, 3HAKOMSTCS C TEXHOJOTMYECKHUMH IPOLIECCAMU

u 1npoOyroT cebss B poiM CHEHHAIUCTOB pa3HbIXx obOnacted. Ilpu sTOoM
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MOCJIEIOBAaTEIbHOCTh ~ OCBOCHMSI ~ MOJyJIed  perjJaMeHTupyercss  pabouei
[IPOrPaMMON.

['uOkuit popmar nmporpaMMbl MO3BOJISIET MO3HAKOMUTBECS C HANPABICHUSMU
0e3 HeoOXOIMMOCTH MpeABapUTENbHON MOAroToBKU. OOyuaromuecs MHoaydyaT
HE TOJIbKO aKTyaJibHbI€ 3HAHUS O BHICOKOTEXHOJOTUYHBIX OTPACISAX, HO U CMOTYT
pPa3BUTh MHXEHEPHOE MBIIUJIEHUE, TBOPUYECKUE CIIOCOOHOCTU M HABBIKU PalbOThI
B KOMaH/I€.

«ITPO®kamiyc» — 3TO MEpBbI WAar K 0CO3HAaHHOMY MPOGECCUOHATBHOMY
BbIOOPY, BO3MOXKHOCTH 3arjisiHyTh B Oynayllee W TMOHATb, KaK YCTPOEH MHUP
COBPEMEHHBIX MPOU3BOJICTB U NHHOBALIUH.

Aapecat o01epa3BuBaKOLIEd MPOrpaMMbl

[Iporpamma aapecoBana obOyvaromumcsi B Bozpacte 13—15 ner (7-9 xnacc
OY), mposBISIONIMX HMHTEPEC K MPOEKTHOW JESATEIBHOCTH W 00JacTsIM 3HAHUN
TEXHUYECKOM HaIIPaBIEHHOCTH.

@®opMbl 3aHATUHA TPYNIOBBIE, KOJIMYECTBO OOYyYarOIIMXCA B TpyIIe —
1o 14 uenosex. CocTaB rpyIn IMOCTOSHHBIN. YcioBus Habopa — CBOOOJAHBIE,
0€3 BCTYIUTEIBbHOTO UCTIBITAHMSL.

Mecto npoBeaeHus 3ansaTuii: r. Bepxuss [eimma, np. Yenenckui, 21

ConmepxaHue mporpaMMmbl  pa3palOTaHO C  YYETOM  GO3PDACHIHBIX U
nCuxo102udecKux ocobennocmeil MOJPOCTKOBOTO Bo3pacta (13-15
JET), HaXOJAIMXCA Ha BAXKHOM 3Talleé HWHTEIUIEKTYaJIbHOTO W JIMYHOCTHOI'O
CTaHOBJEeHMsS. B 53ToT mepuoxg y oOydaromuXcsi HWHTEHCUBHO pPa3BUBAETCS
a0CTPaKTHO-JIOTHYECKOE MBIIIUICHHE, YTO T03BOJIIET A((PEKTUBHO OCBaMBaTh
TEXHUYECKUE [HUCLHUIUIMHBI M pellaTh KOHCTPYKTOpckue 3anad. I[Iporpamma
YUHUTBIBAET XapaKTEPHYIO Uil JAaHHOINO BO3pacTa IOTPEOHOCTh B MPAKTHUKO-
OPUEHTUPOBAHHOW  JEATEIIBHOCTH, MPEAOCTaBIsAss  BO3MOXXHOCTH  paboTaTh
C pe€aJIbHBIMH MPOEKTAMHU U BUJIETh KOHKPETHBIE PE3YJIbTAaThl CBOETO TPYAA.

Oco0oe BHHMMaHHE YJIEJIEHO 3MOLMOHAIBHO-BOJIEBOM c(epe MOAPOCTKOB:
collepKaHWe 3aHATUH IOCTPOEHO TakUM o0pa3oM, 4YTOOBI YAOBIETBOPSTH

MOTPEOHOCTh B CAMOBBIPAKEHUM M TBOPUECKOM peaiv3aliyd 4epe3 TEXHUYECKOe
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TBOPYECTBO. YUMUTHIBAsI MOBBIIIEHHYIO UYBCTBUTEIBHOCTh K OIIEHKE CO CTOPOHBI
CBEPCTHUKOB M B3pOCIBIX, MpOTrpaMma BKJIIOYAET AJIEMEHTHl MYyOIUYHOM
MPE3CHTAIMU TPOEKTOB U KOHCTPYKTUBHOTO aHAM3a JOCTUXKECHUM.
du3NoNOTHYECKUEe HW3MEHEHHs NyOepTaTHOro TMepuoja YUTeHBbl 4Yepes
ONTUMAJIbHOE YEpEeOBaHHE pPA3JIMYHBIX BHUJOB JESITEIbHOCTU, JO3UPOBAHUE
Harpy3KH U UCIOJIb30BaHUE UHTEPAKTUBHBIX (opM 00yueHus. ColuanbHbIA aClieKT
Pa3BUTHUSA MOJPOCTKOB PeaInu3yeTcs uepes rpynmnoBbie GopMbl pabOThI, COBMECTHOE
pelieHrne TeXHUYECKUX 3a7a4 U 3JIEMEHTHI 3JJ0pOBOM COPEBHOBATEIILHOCTH.

[Iporpamma mpegycMaTpuBaeT BO3MOXHOCTh YCJIOXKHEHUS 3aJaHUN, UYTO
COOTBETCTBYET Pa3BUBAIOIIUMCS KOTHUTUBHBIM CIIOCOOHOCTSIM OOYYarouIuxcs, H
JieJlaeT aKIIEHT Ha COBPEMEHHBIX TEXHOJOTUSX, OTBEUAIOIIUX HWHTEpecaM
mupoBoro TMokojeHus. Bce 3TO co3maer OiaronpusTHbIE  YCIOBHS IS
dbopMupoBaHUs yCTOMUYNBOW MOTHUBAIIUN K TEXHUYECKOMY TBOPUYECTBY M Pa3BUTHUS
WH)KEHEPHOTO MBIILJIEHUS ¥ TIOJIPOCTKOB.

Pexxum 3aHATHI: 3aHITHS POBOAATCS 2 pa3a B HEJIEIO 1o 2 y4eOHBIX Jaca.
[IpomomkuTenbHOCTh ONHOTO Yy4yeObHoro vaca — 40 wmunyt. IlepepsiB Mexay
y4eOHbIMH Yyacamu — 10 MUHYT.

Cpok ocBoeHusi o00lepa3sBUBAKOIIEell MPOrpaMMbl  OIpEaEsAeTCA
coJiep KaHHeM MPOrpaMMBbl U COCTaBIsAET 1 ro.

O0bem ob6mepa3BuBaomeil nporpamMmsbl coctapiisieT 144 yaca.

Oco0eHHOCTH OPpraHU3anuu 00pPa3oBaTebLHOIO Mpolecca:

OO6pazoBaTenbHbII npoiiecc OpraHU30BaH B COOTBETCTBUU C
oOIepa3BUBAIONICH HAMPABICHHOCTHIO MPOrPAMMBI, KOTOpasi COOTBETCTBYET
CMapmogomy YpOGHI0 CAO0MNCHOCIMU W TIPEANOJaraeT pelieHue MPaKTHKO-
OpHEHTUPOBAHHBIX KeiicoB. [Iporpamma obecrneunBaeT MOCTENICHHOE MOTPYKCHHUE
oOydJarommuxcs B MPEAMETHYIO 001aCTh 4epe3 CUCTEMY JOCTYITHBIX TEOPETHUECKUX
3HAHWW W MPAKTUUYECKUX 3aJJaHUH, OCHOBAaHHBIX Ha PEAbHBIX MPO(heCCHOHATBHBIX
cuTyanusx. PernieHue KeicoB MO3BOJISIET IMIKOJIBHUKAM MHPUMEHSTH IMOJTYYCHHbIC
3HaHUS B KOHTEKCTE KOHKPETHBIX 3a/lay, pa3BUBas AHAIIMTHYECKOE MBIILJICHHE,

TBOPYECKUI MOAXO0] U HABBIKA MPOEKTHOU ACATEILHOCTH. OpraHu3zanus 3aHsATHI
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MpejnojiaraeT aKTUBHOE  y4yacTUE OOYy4alolIuXcsi B TOUCKE  PEIICHU,
YTO CIOCOOCTBYET (POPMHUPOBAHUIO CAMOCTOATEILHOCTH, WHUIIMATUBHOCTU
1 1po¢eCCUOHANIbHBIX KOMIIETCHIIUN Ha HayaJbHOM HTarle UX CTAHOBIICHHUS.

®opma opraHmzanvu 00pa3oBaTeJNbHOM JAESITEJIbLHOCTH — TPYINNOBas,
Pa3HOBO3PACTHAS.

®opma o0y4yeHHsi: OYHAs, BO3MOXHA peanu3alus ¢ NTPUMEHEHUEM
AJIEKTPOHHOTO OOY4YeHUs] M JUCTAHIIMOHHBIX O0Opa30BaTEIbHBIX TEXHOJOTUM
(m.2 c1.17 t11.2 Ne 273—-D3).

Buabl 3ansiTuii o01mepa3BuBamonieii mporpaMmbl: 0ecelibl, 00CYXKICHMUS,
JIEKIINH, CAaMOCTOSTENIbHAS paboTa, Ta00paTOPHBIE U MPAKTUUECKUE paOOThI, aHAN3
U pelieHue mpoOJeMHBIX CUTYaIui, MacTep-KJIaCChl, JIEKIINH, TUCKYCCHUHU.

@®opMbl TNOABEACHUS] HTOrOB I[I0 WUTOTaM peaju3alldd POrpaMMBbI:
JIEMOHCTpaIus pe3yyibTaTa MPOCKTUPOBAHUS Keiica.

OOyyaromumMmcs, ycnemHo 3aBepmuBIuM nporpammy  «[TPO®xammyc:
oO1ras crienuain3anysy BbI1aeTCsA CBUIETENLCTBO 00 OKOHYaHUH O0YUYEHUSI.

Yci0oBus peaju3anum nNporpamMmel B popme ceTeBOro B3auMoaeicTBHs

JlononHuTtenbHas 0011eo0pa3oBaTesibHas 00IIepa3BUBalOIIas MporpaMmma
«ITPO®kamiryc: o01mias crenuaiu3anys» MOXeT OBITh peajin3oBaHa B (opme
CETEeBOT0 B3aMMOJICHCTBUSA COBMECTHO C OOpa30BATEIbHBIMU YUPEKIACHUSIMU
OCHOBHOTO M TIOJIHOTO CPEIHEro oOpa30oBaHUs, M MPOMBIIICHHOTO MPEANPHUITUS
r. Bepxuss [Isimma.

ba3oBasi opranmsaums: Jlerckuii texHonapk «KsaHtopuym r. Bepxuss
[Termman.

OpraHu3anMu-y4acTHUKH: 00pa3oBaTelbHbIE YUpPEXKACHUS (OCHOBHOTO
U TIOJIHOTO CpEeAHEro o0pa3oBaHMsl), a TAKXKE METAJUIyprU4ecKoe MpearpusiThe
r. Bepxusas IlpimMa Ha OCHOBAaHMM 3aKJIKOYEHHOTO JOrOBOpa O CETEBOM
B3aUMO/ICVCTBUH.

Y4YacTHUKM CETEBOTO B3aMMOAECHMCTBUA HMEIOT BO3MOXHOCTH JIOMOJHHUTH
o0pa3oBaTeNbHbIN IIPOLECC MEPOIPUSATHAMU, OpraHn30BaHHBIMU

VHIYCTPUAIBHBIMU MMAPTHEPAMHU: SKCKypcuu B BY 3b1, Ha npennpusitue.
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[lo oOKOHYaHMM pealu3aly OpPOrpaMMbl  OOydYaromIMecs  IOJIydar
CBUJIETENBCTBO 00 OOyUEHHUHU.

Pe:xkxum  3aHATHH, NEPHOAMYHOCTL M MPOJAOLKUTENbHOCTh 3aHATHI
NPH peaju3auuy NpPorpamMmMmsl B ceTeBou (popme:

basosasn opeanuzayusa:  JAIATENBHOCTH  OJHOTO  3aHATHS  COCTABIISET
2 y4eOHbIX yaca, NIEPUOJUYHOCTD 3aHATUH — 2 pa3a B HEJEINIO.

[IpogomxuTenbHOCTh OAHOrO ydeOHOro uaca cocrtapisier 40 MUHYT.
[TepepniB Mexay yueOHbIMU YacamMu — 10 MUHYT.

Opeanuzayus-yyacmuuk:  JJATENbHOCT UM NEPUOAUYHOCTH  3aHATUH
onpejensieTcss B COOTBETCTBHUHM C JOTOBOPOM O ceTeBod (opMme peanau3aluu
o0pa3oBaTeIbHBIX TPOTPAMM.

Cpoxk ocBoeHusi 00mepa3sBUBAKOIIENl MNPOrpaMMbl  OINpEaEsAeTCA
coJiep KaHHeM MPOrpaMMBbl U COCTaBIsAET 1 ro.

O0bem oOmepa3BuBaomieil mporpaMmbl — 156 yacos:

— OO0bem wMopayns oOydeHus, peanuzyeMol 0a30BOW opraHu3anuen
coctaBisier 144 yaca.

— OO0bem Moaynss OOydeHHs, pean3yeMOd OpraHu3aluen-y4acTHUKOM
cocTanisier 12 yacos.

Kaxxnmoe 3aHsiTHE OpraHu3yeTcsl ¢ UCIOJIb30BAaHUEM 30POBhECOEpEraronux
TEXHOJOTUN (JO3UpOBaHME Y4YEOHOW HArpy3KH, AKTUBHBIE METOABl O0y4YeHUS,
IICUXOJIOTUYECKass pasrpy3ka, JAMHAMUYeckue mnay3sl u T.4.). Co3gaHue
ASPrOHOMHYHON 00pa30BaTEIBLHOM Cpebl M BKIIOYACT YepeJOBaHHE Y4eOHOU
Harpy3Ku 4epe3 CMEHY pPa3IMuHbIX (OPM U BUIOB ACSITEILHOCTH.

Monyns  «OCHOBBI ~ IPOEKTHO-HCCIENOBATEIICKOM  JEATENBHOCTH
peanu3yroTCs  KagpOBBIMHU M MAaT€pUAJIBHO-TEXHUYECKUMHU  pecypcamu
opraHu3anuu-ydyacTHuka. OOydeHHe 10 JaHHOMY MOJYJIIO HalpaBiI€HO Ha
pa3pabdOTKy CHCTEMBI ITPOEKTHOW M MCCIIEIOBATEIBCKON AESATENBHOCTH, & TAKXKe
BBICTpPaWBaHUE LIEJIOCTHOM CHUCTEMBI pabOTBI C JAETbMH, CKIOHHBIMM K Hay4HO-

HCCJIEI0BATEIbCKON U TBOPYECKOM JIEATEIbHOCTH TEXHUYECKOW HAapPaBJICHHOCTH.
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3auucnenue Ha  MOAyJdb  «OCHOBBI  MPOEKTHO-HCCIIEI0BATEIBCKON
NEATENIbHOCTU» OCYIIECTBISIET OpTraHU3allMsa-y4acTHUK O€3 MpelBapUTEIbHOTO
otOOpa, 3auyuclieHHe Ha MporpaMmy 0a30BOM OpraHU3alMU OCYIIECTBISECTCS B
COOTBETCTBHM C JIOTOBOPOM O ceTeBOM (hopMme peanuzaluu 00pa3oBaTesbHON
MpOrpaMMbl, COTJIACHO CIIMCKaM, MPEIOCTaBICHHBIX OpraHU3aIuel-y4acTHUKOM.
Mopaynb «OCHOBBI MPOEKTHO-UCCIIEIOBATEIBCKON NIESITEIBHOCTHY pPEaU3yeTCs
napajijiesIbHO ¢ MOJlyJieM 0a30BOM OpraHU3aIiH.

B mporecce oOyuenus oOyuwaromypecs UMEIOT BO3MOXKHOCTb Y4acTBOBAaTh
B IIMPOKOM CIIEKTPE MEPOINPHUATHI, OpPraHU3yeMbIX Kak 00pa3oBaTeIbHBIM
YUPEKIECHUEM, TaK U UHAYCTPUATIbHBIMU MapTHEPAMH, TAKUMU KaK TEMAaTHYECKUE
JEKIMK,  Hay4yHble  CEMHUHAphl,  CHCIMAJIM3UPOBAHHBIC  MacTEP-KIIACCHI,
MO3HABATEIbHBIC JKCKYPCHU, a TaKXKe MPOBOJAT HEOOXOIUMBbIE J1abOpaTOpHbBIC
UCCJICJIOBAHUS U MPAKTUICCKUE 3aHSITHS.

Mecrto npoBenenusi 3ausituii: r. Bepxuss [lenmma, np. Ycenenckui, 21
3aHATHS ~ MOTYT TPOBOAMTBHCS Ha  TEPPUTOPUU  OpPTraHHU3AIMU-YYACTHUKA
IPU HAJTMYUH COOTBETCTBYIOILIETO OCHAIICHHUS.

1.2. lleau v 32124 MPOrpaMMBblI

Iear nporpammbl — chOpMUPOBATH y OOYYAIOIIUXCS TIPEACTaBICHUE
O COBPEMEHHBIX Tpodeccussx ¥ TEXHOJOTUSX TMPOMBIIUIICHHOCTH 4epes
NPAKTUYECKOE OCBOEHHE 0Aa30BBIX KOMIIETCHIIMHA B PA3IUYHBIX CHEIHATU3AIUAX,
CIOCOOCTBYSI UX MPOGECCHOHATBPHOMY CaMOOIPENIEICHUIO U PA3BUTHIO KITFOUEBBIX

HaBBIKOB OYJTIYIIETO.

Ooyuarowgue 3a0auu:

— CdopmupoBaTh 3HAHUSA O KJIACCH(PUKAIMKA U TEPMUHOJIOTHH TOIE3HBIX
MCKOTIAE€MBIX;

— OOyuuTth HaBbIKAM 00paboTKU TeoanHbIX B Iporpamme QGIS;

— OcCBOUTH METOJBI OICHKA DKOJIOTHYECKUX PHCKOB W  3alIUTHI

OKPY’KAIOIIEH CPEbI;

13



— OOyuuth OCHOBaM 3D-MonenupoBanus u MIPUHLNATIAM
MPOTOTUITHPOBAHUS B POU3BOJCTBE;

— OOyuuts npaBuiiam 0e30mMacHOlM pabOThI B TEXHHUUECKOH J1abopaTopuu;

— Ilo3nakomuTh ¢ kjaccudukamnuein MaTepuaioB (METAILIbI, MOJUMEPHI,
KepaMHuKa, KOMIIO3UTHI );

— Ilo3HaKOMUTH C B3aUMOCBSI3bI0 CTPYKTYPhl U CBOMCTB MaTepHAJIOB,
BKJIFOYAsi TEPMOXPOMHBIE TTOKPBITHUS;

— OtpaboTtath METOAUKH OTpeiecHus: (U3NUECKUX CBOMCTB MaTEPHUAJIOB;

—  OCBOUTH MPUHIIUIIBI CO3/JAHUSI KOMIIO3UTOB U TEIJIO3AIUTHBIX SKPAHOB;

— Ilo3HaKOMUTH C OCHOBaMH HAHOCTPYKTYP U aJITUTUBHOTO MPOU3BOJICTBA;

— ITlo3HakOMHTH ¢ KOMIIOHEHTaMH pPOOOTOB  (CEHCOPBI, MOTOPHI,
KOHTPOJLIEPHI);

— OOyuuTh HaBBIKAM HAIMMCAHUS MPOCTHIX MPOTPAMM IS yHpPaBICHUS
poboTom;

— OOy4uTh TNPUHLKNAM  CO3JIaHUS  aBTOMAaTUYECKOTO  YCTPOWCTBA,
pearupyromniero Ha BHEITHUE YCIOBUS;

— OOy4HTh HaBBIKAM TECTUPOBAHUS PAOOTHI CUCTEMBI B PEAIbHOMN CpE/IE;

— Osnanets ynpapienueM poooToM yepes [10 wimm mynsT;

— CdopmupoBath mpecTaBlieHue 0 BUAaX Tpancnoprta u npasuiax [1J1/1;

— OOy4uTh MOCTPOCHHIO MojeaeH B ANyLOQIC U aHaau3y MPOIMYCKHOM
CIIOCOOHOCTH;

— Pa3Buth HaBBIK MOJIETUPOBAHUS TPAHCIOPTHBIX CHUCTEM HA MPUMEPE
MEPEKPECTKOB;

— OmnpenenuTh HA3HAYEHUE OCHOBHBIX MEXaHUUECKHUX JIETAJICH;

— OcBouTb yTEHUE YepTEKEN U pabOTy C pyUHBIM HHCTPYMEHTOM;

— M3roToBUTH NPOCTYI0 MEXaHUYECKYIO MOJIEJb (HallpUMep, pblyar);

— CropoekTupoBaTh ¥ cOOpaTh COOCTBEHHOE YCTPOMCTBO;

— PackppITh TpUHIANBEI HEPrOCHAOKEHUS TOPHO-METAJUTYPTHYECKUX

NPEANPUATHM;
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— IIpoanammsupoBath BUJIBI YHEPropecypcoB U CTIOCOOBI
UX pacrpeaeeHus;

— IIpogemoHCTpHpPOBATH POIB SAEKTPHUECKOTO IIKada B YIHEPrOCUCTEME;

— Tlo3HaKOMUTH ¢ UCTOpUEH U TPUMEHEHHEM OMOHUKH B WHKCHEPUH,

— OOy4uTh pUHIUIIAM pa0OThl OMOHUYECKUX MAHUITYJISTOPOB;

— Ilo3HaKOMHTh C OCHOBHBIMH TIPHHIIMIIAMH W apXUTCKTypoll BeO-
NPWIOKCHHUH JIJIS1 TPOMBIIIICHHOH Cephl;

— PackpblTh 0COOEHHOCTH pa3pabOTKM (QPOHTEHI U OdKEHJ YacTei
TIPHITOKCHUS;

— OcBoutb MeTOABl cOOpa, 0O0pabOTKM W BU3YyaJIU3AlMH JaHHBIX
0 MTPOM3BOJICTBEHHBIX MPOIIECCaX;

— OsBmageTs MNPUHIUIIAMH  HWHTETPAIMM  PA3JIMYHBIX ~ KOMIIOHCHTOB
IPOrPaMMHOTO MPOAYKTA;

— OcBoUTh YMEHHUS CO3/1aBaTh 0a30BbI€ BEO-CTPAHUIIBI C UCIIOJIB30BAHUEM
HTML, CSS u JavaScript;

— CdopmupoBaTh yMmeHUsi pa3pabaTbiBaTh MPOCThIE OIKEHII-CEPBHUCHI
c ucrnonb3zoBanueM Python u Flask;

— Pa3Butre ymenwe 00pabaThiBaTh M BU3YAIM3UPOBATH  JIaHHBIC
O MPOU3BOACTBEHHBIX MPOIIECCaX;

— OOyunuTh YMEHHIO WHTETPUPOBAaTh (pOHTEHA U ODKEHJ YacTu
MIPUIIOKECHUS;

— OrtpaboTaTh METOIMKH TECTUPOBAHUS U TIOPAOOTKU BEO-TIPUITOKEHUS;

— Tlo3nakomuts ¢ Bugamu CMU, ux 0COOCHHOCTSIMHU M OTJIMYHSIMU;

— OOy4HTh HaBBIKAM IMOATOTOBKH BOIPOCOB M MPOBEACHHS WHTEPBBHIO
Ha aKTyaJIbHBIC TEMBI,

— CdopmupoBaTh HABBIKM CO3[aHUS JKYPHAIUCTCKUX TEKCTOB Pa3HBIX
KaHpPOB U (HOpPMAaTOB;

— CdopmupoBaTh HaBBHIKA HAMTUCAHUS HOBOCTHBIX 3aMETOK, WCITOJIB3YS
MIPUHITUIIBI )KYPHATTUCTCKON ATUKU;

— OcBoOUTb OCHOBBI KOMITO3UIIMU JIJI pENOpTaxkHOU (hoTorpaduu;
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— OOyuutp HaBblKaM paboTel ¢ (doropenakTopamu, oOpabaTbIBas
U yJIyd4lllas CHUMKH;

— OOyuyuTh TpaBHUJaM CHEMKH BHICOMATEpHUaJOB B Pa3HBIX >KaHpaxX:
OT HOBOCTHBIX CIOETOB JI0 BJIOTOB;

— CdopmupoBath YMEHHE MOHTaXKa BHUCO, paboThl co cremdddexramu
Y 3BYKOBBIM COTIPOBOKJICHHEM;

— Tlo3HakOMUTH ¢ IPUHIIMTIAMY TUITAHUPOBAHUS KOHTCHTA JJIsI COIIMATBHBIX
ceTel;

— Tlo3HakOMHUTH ¢ METOTAMH MTPOIBUKCHHS KOHTCHTA,;

— OOyuuTh padote ¢ coBpemeHHbIMU digital-uHcTpyMeHTaMH.

Mooynb «OcHo6bl NPOEKMHO-UCCIE008AM EIbCKOU 0eAMeTbHOCHUY

— chopmupoBarh mpencTaBicHHE 00 HCCIIEIOBATEIBLCKOM OOYYCHUU
KaK BEAYIIEM CIOCO0e yUeOHOM JIeITeTbHOCTH;

— O00y4YuTh CHEUHUATBHBIM 3HAHUSM, HEOOXOIUMBIM [UIsl TPOBEICHHUS
CaMOCTOSITEILHBIX UCCIIEI0BAHMIA;

— copMHUPOBATh YMEHHUS U HABBIKU MCCIIEIOBATEIHCKOTO TTOUCKA;

— cdhopMupoBaTh HaBBIKK Pa0bOTHI ¢ HHGOpMaIuei (cOop, cucreMaTu3anus,
XpaHEHHE, UCTIOJIb30BAHMUE);

— cdopmupoBaTh  yMeHHE O(P(EKTUBHO  HCIIOIL30BAaTh  CJIOBApH,
SHIIUKJIONICIUU U IPYTHE YUeOHbIC TTOCOOUS;

— chopmupoBath 3HaHHS O MNpuUEMax pabOThl C HECTPYKTYpUPOBAHHOM
undopmarmeit (cOop u oOpaboTka, aHaaM3, UWHTEPIpETAIUS U  OILCHKA
JIOCTOBEPHOCTH, AHHOTHPOBaHUE, pedepupoBaHUE, KOMIWIAIUSA) W TMPOCTHIMU
dbopMamu aHanmM3a TaHHBIX;

—  00y4YuTh METOJIaM TBOPUYECKOTO PEIICHHSI MPOCKTHBIX 337124,

— chopmupoBaTh yMEHHE TPEACTABIATh OTYETHOCTH B BapHUATHUBHBIX

dbopmax.
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Paszeusarowjue 3a0auu:

—  ®opMupoBaTh AHATUTUYECKOE U MHKEHEPHOE MBIIIJIEHUE YePEe3 PEIICHUE
MPaKTUYECKUX 33]1aY;

— ®opmupoBaTh YMEHHE MNPOBOAMTH CPABHUTENbHBIA AHAIW3 JaHHBIX
U JIeN1aTh BBIBOJIbL;

— CnocoOcTBOBATh Pa3BUTHIO YMEHUS IPUMEHITh TEOPETUUECKUE 3HAHUS
B MHKEHEPHBIX MPOEKTAX;

— Pa3BuBaTh KOHCTPYKTOPCKUE YMEHHUS U YIIOPCTBO B JJOCTUXKEHUU 1IEJICH;

— CoBepueHcTBoBaTh ~ ymMeHUe 3(dexktuBHO  ucnons3oBath  MKT-
TEXHOJIOTUU sl 00pabOTKU JaHHBIX;

— Pa3BuBaTh HaBBIKU MMPC3CHTAINHN U 3alIIUTHI ITIPOCKTOB.

Bocnumamenvnuie 3a0auu:

—  ®opMHpOBaATH TOPJIOCTH 33 KYJIBTYPHOE M HAYYHO-TEXHHUECKOE HACICTUE
Poccuu;

— ®opMHpOBaTH OTBETCTBEHHOE OTHOIICHHE K Y4YEHHIO, TOTOBHOCTH M
CIIOCOOHOCTH K CAaMOPa3BUTHIO U CaMOOOPa30BaHUIO;

— OOecrieuynBaTh  CTAHOBJICHHUE W  pa3BUTHE  KOMMYHUKATHBHOM
KOMITETCHTHOCTH, MPOAYKTUBHOTO OOIIeHusS U 3(P()EKTUBHOrO COTPYAHUYECCTBA
B pamKax oO0pa3oBaTEIBHOTO MpOIEcca, YYeOHO-UCCIENOBATENBCKOTO TpyAa H
MPOEKTHOW AEATEIbHOCTH;

— IlpuBuBaTh  TIEHHOCTH  3JA0POBOTO W 0E€30MACHOTO  CTHIIA
KU3HEEATEITLHOCTH, OCYIIECTBISITH OCBOCHUE HOPMATUBHBIX TPEOOBAHMI TEXHUKU
0e30macHOCTH MpU OOPAIICHUH ¢ TEXHUYECKUMH CPEACTBAMU M HHCTPYMEHTApUEM;

—  ®@opMHpOBaTh MPAKTUYECKUHA OMBIT YYaCTHS B TEXHHUYECKHX MPOCKTAX

U UX OLCHKHM.
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1.3 Conepxanue o01epasBuBaoueil NpOrpaMmbl

Y4eOHO-TEeMATHYCCKHUH MJIAH

Tabmuna 1
KosunyecTBo yacoB
e I ®opmbl
wn Ha3Banue pasnena, 6;10ka, TeMbl B Teo pa arrecranuu /
ce pu KT KOHTPOJIsI
ro | "
Ka
1. IHocTpoenue 3¢ppexTHBHOTO 4 2 2
B3aHMO/IelCTBUSI B KOMaH/IE.

1.1 3HAaKOMCTBO C KOMaH/IO. 2 1 1 VYerHbIl ompoc,
Nucrpykrax mo Tb. becema «Yro BXOJHAas
3HAYUT OBITH YECTHBIM 7 JTNarHOCTHKA

(TecTupoBaHuUe)

1.2 OCHOBBI KOMaHI000pa30BaAHUS 2 1 1 Ananus

MPOAEIIaHHON
paboTHI
JlabopaTopus reoJioruu U reoTeXHOJIOr Ui
Keiic «I'eosrornueckas passeaka
2 U KapTorpagupoBaHue 14 4 10
' MecTopoxIeHni CBepajI0BCKOM
obJs1acTm»
Bu bl moe3HbIX HCKOTIAEMBbIX. YcTHBIM onpoc,

2.1 | T'eonoruyeckoe cTpoeHue 2 1 1 MIpaKkTU4ecKas

CBepaioBcKoi 00acTu pabora
VYcrHblii onpoc,
MeTo1bl Te0I0rMYeCKOro
2.2 KapTorpadHpoBaHI 6 1 5 IpaKTHYeCKast
pabora
VYcrHblii onpoc,
2.3 | OdopmieHune reoIoru4ecKoi KapThbl 2 1 1 MpaKTHYecKas
pabora
YcTHBIi onipoc,
24 9Konomqec1<ne“ aCTEeKThI pa3paboTKu 5 1 1 HpaKTIYeCKas
MECTOPOXKACHUI
pabora
2.5 [Ipe3enTanus pemnieHus Keica 2 0 2 3amura Keiica
JlaGopaTopusi uu)poBOro NPOEKTHPOBAHNS, IPOTOTUIIMPOBAHUSA
U MPOM3BOJICTBA
Keiic «Co3nanne kopmyca ais

3. 0J10Ka ynpaBJIeHUsI TeMIIepaTypoi 14 7 7
3JIEKTPOIIeYn»

31 Uro takoe 3D monenupoBanue? 5 5 0 VerHpiii onpoc
Hctopus coznanue 3D rpaduxu
A YcTHBIN o1Ipoc,

3.9 JUTATUBHBIE TEXHOJIOTHH 9 1 1 —
u 3D-nevars

pabora
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YeTHBIT o11poc,

3.3 | 3nakomcTBO ¢ 3D-penakropamu 2 1 1 MpaKTUYEeCKast
pabota
Beenenue B 3D-mMonenupoBaHue. YeTHBI o11poc,
3.4 | Untepdeiic mporpammbl «Kommac- 2 1 1 MIPAKTHYECKast
3D» pabota
VYeTHbIH o1poc,
dopmooOpasyrorure ornepanuu
3.5 2 1 1 MPAaKTHYECKast
nporpammsl «Kommac-3D»
pabora
[Ipoext «Kopnyc s 610xa VYeTHbIH o1poc,
3.6 | ympaBieHusi TeMIepaTypoi 2 1 1 MPAaKTHYECKast
NIEKTPOIICUH» paboTta
3.7 | Ilpe3enTanus peuieHus Keica 2 0 2 3amura Keiica
JlaGopaTopusi COBpeMeHHbIX KOHCTPYKIIMOHHBIX MATEPHAJIOB
U HAHOTEXHOJIOT uii
4 Keiic «YMHasi ocTaHOBKA: 14 6 8
' MaTepHaJbl OyAylero JJs ropoaa
YcTHBIM ompoc,
Uro Takoe MaTepHuasbl U 3a4eM OHH
4.1 2 1 1 nabopaTopHast
HY>KHBI?
pabora
CynepMoIiHble MaTepHabl: YerHbiit onpoc,
4.2 yrep p ) 2 1 1 MpaKkTU4ecKas
KOMIIO3UTHI
pabora
YcrHblii onpoc,
4.3 | 3arajiouHbIi HAHO-MHP 2 1 1 MpaKkTHYecKas
pabora
YcrHblii onpoc,
4.4 | YMHBIC MaTepUAIIbI 2 1 1 MpaKkTHYecKas
pabora
VYcrHblii onpoc,
3amuTa U 6€30MacHOCTh: MaTepUalbl,
4.5 2 1 1 IpaKTHYeCKast
criacarolue *Xu3Hb
pabora
N VYcrHblii onpoc,
Jln3aiiH ¥ TeXHOJIOTHH: 0POpMIIIEM
4.6 . 2 1 1 IpaKTHYeCKast
MIPOEKT «YMHOU OCTAHOBKM»
pabora
47 [Ipe3enTanus pemnieHus Keica 2 0 2 3amuTa Keiica
JlabopaTopusi poGOTOTEXHUKHU, MEXATPOHUKHU U ABTOMATH3ALMHU MPOLECCOB
Keiic «PynaKonrpoab: ymuas
5. noaavya Ha 0ase 14 5 9
MMKPOKOHTPOJLJIEPa»
YcTHBIM 011pOoc,
BBenenue B aBTOMaTH3a1IHIO
51 2 1 1 nabopatopHas
MIPOU3BO/ICTBA U MUKPOKOHTPOJIIEPHI
pabora
OCHOBBI TPOTPAMMHUPOBAHUS ¥ CTHEIH onpoc,
5.2 2 1 1 IIpaKTHYeCKast
MUKPOKOHTPOJIIEPOB
pabora
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YeTHBIT o11poc,
5.3 | AnmaparHas 4aCTh CUCTEMBI 2 1 1 IIpaKTUYeCcKast
pabota
YeTHBI o11poc,
5.4 | Pa3zpaboTka anropuTMa ynpaBJICHHs 2 1 1 IIpaKTUYeCcKast
pabora
[TpakTnueckas
5.5 | [IpakTtuueckas peanu3anus 2 0 2 P
pabora
[IpakTnueckas
5.6 | TectupoBaHue U OTIIaKa 2 0 2 P
pabora
5.7 | Ilpe3enTanus peuieHus Kerica 2 0 2 3amura Keiica
JlaGopaTopusi TpaHCHIOPTA M TPAHCMOPTHBIX CHCTEM
6. Keiic «/lopo:xHoe 1e10» 14 6 8
Hasemub1i1 Tpancniopr. .
YcTHBIM onpoc,
6.1 | TpancnopTHbIe cucTeMbL. OCHOBBI 2 1 1
UL perieHue 3aaa4q
. . YcTHbI onpoc
3nakomMcTBO ¢ AnyLogic: untepdeiic poc,
6.2 2 1 1 MpaKTUyecKas
1 6a30BbIe (PYHKIINH
pabora
Mo aenupoBaHue IepekpecTKa: YcTHBIi omnpoc,
6.3 1P PEKp ' 2 1 1 MpaKkTHYecKas
HacTpoiKka Jopor
pabora
. YcTHBIM onpoc,
MonenupoBanue nepekpécTka:
6.4 . 2 1 1 MpaKkTUYecKas
HAacTpoOiika MOTOKOB TpapuKOB
pabora
COO0p IaHHBIX TPONYCKHOM YcTbii onpoc,
6.5 P poty 2 1 1 nabopaTtopHast
crocoOHOCTH
pabora
IToaroroBka nmpe3eHTalId YcTbli onpoc,
6.6 p 2 1 1 MpaKkTH4YecKas
pEe3yabTaTOB
pabora
6.7 [Ipe3enTanus penieHus Keica 2 0 2 3amura Keiica
JlaGopaTopusi MAIIIMHOCTPOEHUSA
Keiic «Monepausanus
MAIIHHOCTPOUTEIHHOTO
7. P 14 | 6 8
NMPOU3BO/CTBA: MOBbILIIEHHE
3¢ PEeKTUBHOCTH U IKOJTOTHIHOCTH»
BBenenue B MallimnHOCTpOEHKE .
7.1 P 2 2 0 YcTHbIi onpoc
Y COBPEMEHHBIE BBI30BBI
TexHomornu Mpon3BOACTBA MAIIIUH U .
7.2 P 2 2 0 YcTHbIi onpoc
MEXaHHU3MOB
Ilenarornueckoe
CoBpeMeHHbBIE TEXHOJIOTUU. AHAIN3
HaOJII0ICHHUE,
7.3 CYILECTBYIOIIMNX MPOU3BOJICTBEHHBIX 2 1 1
[ MpaKTUYeCcKast
pabora
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[IpoexTupoBaHKe U MOJICTUPOBAHHE .
M YeTHBI o1Ipoc,
MO/IETM MEXaHUYECKOU eTaH.
1.4 6 1 ) IIpaKTUYeCKast
Pacuer a3ppexTBHOCTH HOBBIX
5 pabota
penieHni
7.5 | Ilpe3senTanus peuieHus Kevica 2 0 2 3amura Keiica
JlabopaTopus 3HepreTuKH
8. Keiic «Pe3epBupoBanue nutanusn 14 6 8
WuTerpanus u 3HAYNMOCTb
8.1 | snmexTpuyeckoro mikaga B TOPHO- 2 2 0 VYcTHBIi onpoc
METAJUTYPrHYECKOM KOMIUIEKCE
. VYeTHbIH onpoc,
CpaBHHTENBHBIN aHAIH3: PacX0/Ibl HA
8.2 2 1 1 nabopaTopHast
OCBEIICHNE U MMOTEHIAJ SKOHOMUHU
pabora
VYeTHbIl onpoc,
8.3 | 'maBHBIE 3aKOHBI SHEPTHH 2 1 1 MPaKTHIECKast
pabora
YcTHBIM onpoc,
8.4 | DHepreTuyeckast SKOCUCTEMA 2 1 1 MpaKTUyecKast
pabora
YcTHBIM ompoc,
8.5 | PesepBupoBanue nuraHus 2 1 1 MpaKkTUYecKas
pabora
YcrHblii onpoc,
8.6 | COopka 3JICKTPHUYECKOTO SIIHUKA 2 1 1 MpaKTHYeCcKast
pabora
8.7 [IpesenTanus pemeHus kenca 2 0 2 3amnura Keiica
JlaGopaTopusi 3K0J10ruM, OMOHMKH U OHOTEXHOJIOT Uil
0. Keiic: buonnyeckuii MAaHUIYJISITOP 14 4 10
YcTHBI onpoc
Beenenue B Ononuky. [laTeHTHI Poc,
9.1 2 1 1 IpaKTHYeCKast
IIPUPO/IBI
pabora
YcTHBI onipoc,
9.2 | Baenpenue 6mopo60TOB 2 1 1 MpaKkTHYecKas
pabora
YcTHBI onipoc,
9.3 | buoHnyeckre MaHUMYIIATOPbI 2 1 1 IIPaKTUYECKast
pabora
9.4 MoaenupoBaHue 1 cOopka 9 1 1 [TpakTnueckas
' MaHMITYJISTOpA pabora
[IpakTnueckas
9.5 | IlpoexTrpoBaHNE MAHUITYIATOPA 2 0 2 P
pabora
[IpakTnueckas
9.6 | TectupoBaHHE U SKCIIEPUMEHTHI 2 0 2 P
pabora
9.7 | Ilpe3enTanus peuieHus Kerica 2 0 2 3amura Keiica
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JlaGopaTopusi NpOrpaMMHBIX IPOYKTOB

Keiic «Pa3padoTka npuiioxeHuit
10. JJIE MOHUTOPUHI A 14 5 9
NMPOU3BOJCTBEHHBIX MPOLECCOB)»
101 BBenenue B pa3paboTKy IpUII0KEHUN 5 1 1 VeTHIi onpoc
JUTSL TIPOMBITIIIEHHOCTH
10.2 OcHOBBI Be6-1_)a3pa60TKH: HTML, 5 1 1 JlabopatopHas
' CSS, JavaScript pabota
Beeznenue B Python st 69ken IIpakTuyeckas
10.3 2 1 1
pa3zpaboTKu pabora
Pabora c qanubIMu: cOop U [TpakTnyeckas
10.4 2 1 1
00paboTka uHbopMaIu pabora
10.5 | Co3nanuie BU3yaIM3aIiy TAaHHBIX 2 1 1 Ha6g£§$;)£Haﬂ
VYeTHBI onpoc,
10.6 | HUnaTterpamus GppoHTEHIA 1 O3KEH 1A 2 1 1 MpaKTUYecKas
pabora
10.7 TecTtupoBaHue U Ipe3eHTALNS 9 0 5 Sammra Keiica
perreHus
JlaGopaTopusi KpeaTUBHBIX HHIYCTPHUIA
11 Keiic «Co3nanue caiiTa-BU3UTKHU 14 7 7
OpraHu3anum»
BBoanoe 3austue. YcrHbli onpoc,
11.1 | IlorpyxeHue B TeMY: 2 1 1 MpaKkTUYecKas
«KypHanucTuka u Meaua pabota
YcrHblii onpoc,
11.2 | )XypHaJIHUCTCKUI TEKCT 2 1 1 MpaKkTHYeCcKas
pabora
YcrHblii onpoc,
11.3 | OcHoBbI (oTorpaduun 2 1 1 MpaKTHYeCKast
pabora
YcrHblii onpoc,
11.4 | BuaeonpousBoICTBO 2 1 1 MpaKkTHYecKas
pabora
YcTHBI onipoc,
11.5 | CrnoxHble MEAUATIPOCKTHI 2 1 1 MpaKkTHYecKas
pabora
YcTHBI onipoc,
11.6 | OcroBsl SMM 2 1 1 IIPAKTUYECKast
pabora
117 3amura npoekra «Co3qaHue canra- 2 0 5 ammra Keiica
BU3UTKHU OPTaHU3AIINI»
Bcero: | 144 58 86
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Conep:kanue yueOHOro mjiaHa

1. IlocTrpoenue 3(p(peKTUBHOI0 B3aUMOJACHCTBUSA B KOMaH/Ie.

1.1 3nakoMCcTBO ¢ KOMaH/I0MH

Teopusi: Coznanue kKoMmpopTHOI aTMOChEphl, yCTAHOBICHUE JOBEPUTEIbHBIN
OTHOIIIEHUM uepe3 urpoBbie ¢dopmathl. becena «UTo 3HAYUT OBITH YECTHBIM?Y.
becena mo aHTUKOPPYNIMOHHOMY MPOCBEIICHUIO. MHCTPYKTaXX MO TEXHUKE
0€30MacHOCTH.

[IpakTtuka: OOCyxaeHHEe OXHAAHUN OT KOMaHAbl uepe3 ¢opmaThl cOopa
oOpatHo# cBsi3u. Urpel Ha 3HAKOMCTBO.

1.2 OcHOBBI KOMaHI000pa30BaAHMSA

Teopusi: Ponu B xoMaHze (Hampumep, Juaep, uccienoBarelb). [IpuHIumnb
s pexTruBHOTO B3aumoaencTBus: Mojeiab RACI, ponu B komannae no M. ben6uny.
Otamnbl CTAaHOBJICHUs] KOMaHJIbI: (hopMUpOBaHuEe, Oypsi/OypieHre, HOpMaIu3aius,
JNEUCTBUE, 3aBEPILCHUE.

[Tpaktuka: Urpa «Kto s1?». O0cyxaeHne yCnenHbIX KOMaH I (CTIOPTUBHBIX,

HAayY4YHBIX U T.I[.) " UX POJIAX. TBOpLIeCKOG 3aJJaHucC «KOMaHI[a MCUTBI».

JlaGopaTopusi reo1Oruu ¥ re0TeXHOJI0rui

2. Keiic «I'eosormueckasi pa3Beka MW KaprorpadgupoBaHue
MecTopoxaeHuid CBepaI0BCKOH 001aCTI

2.1 Buabpl mojie3HbIX  HMCKONAeMbIX. I'eonoruveckoe  crpoeHue
CaepajioBcKoii 001acTH

Teopusi: Knaccubukanusi MONE3HBIX HCKOMAeMbIX. MUHEpaNIOTus U
nerporpadus. OcHOBa peruoHanbHOro crpoeHus Ypana. Ilpodeccun: I'eoror,
WHKXEHEPHI-TEOPU3UKH.

[Ipaktrka: 3HAKOMCTBO C HWCTOYHHMKAMH T€OJIOTHUECKOW WH(POPMAIIHH.
Pelienrie TpeHMPOBOYHOM 3a/1a4u 110 OMPEIECIICHUIO TOPHBIX MOPOJ U MUHEPAJIOB.

2.2 MeToabl reoJIorn4ecKoro kKaprorpaupoBaHusi

Teopusi: Buabsl reonornyeckux KapT, UX Ha3HAYEHUE W TpaBUja YTCHHUS.

CnocoObl  TOJIEBBIX HCCIEIOBAaHMM W KamepaibHasi 00paboTKa JaHHBIX.
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Oznakomiienue ¢ IO gns reosmoroB (QGIS, Maplnfo). Iloctpoenne uudpoBoii
MoAeIu MeCTHOCTH. OCHOBbI pabOTBl C  pPacTPOBBIMH  HM300paKECHUSIMU
u Bekropuzauuei. [Ipodeccun: Kaprorpad, nHxeHepbI-reo1€3UCThl, T€0JIOT.

[Ipaktuka: Pabora c reonornueckumu ciosiMu B QGIS. Co3ganue uepHoBoro
BapuaHTa IU(POBON KapThl MecTopoxaeHuil. [loaroroBka n o6paboTka JaHHBIX.
[TonOop 1BeTOBOW raMMbl U rpa)UYECKUX CUMBOJIOB.

2.3 OdopmiieHue reoJIOrHYECKOl KApThI

Teopusi: I[lpaBuna odopmieHUs TE€OJOTUYECKUX KapT, CHEIHalIbHbIE
CUMBOJIBI M yclIOBHBIe 0003HaueHus. [Ipodeccun: Kaprorpad, reosor

[Ipaktuka: Pa3pabGoTka JiereHAbl U YCJIOBHBIX O0O3HAUEHUH, CO3/JaHHE
KOMITO3UIIMU 3JIEMEHTOB KapThl (Ha3BaHUE, CETKA KOOPJIMHAT, MaciuTad. Y cloBHbIE
0003HAYCHHUS ).

2.4 JKoJIoTHYECKHE ACNEeKThI pa3padoTKH MeCTOPOKIAeHU I

Teopusi: OCHOBHBIE IKOJIOTUYECKHE PUCKU TOPHOIO00BIBAIOIIETO KOMILJIEKCA.
HopmatuBHas 6a3za oxpanbl mnpupoasl B P®. Ilpodeccuun: Huxkenep-3koiior,
KaphepoJIor U MapKIieiaep.

[Ipaktuka: AHamu3 DHKOJIOTMYECKUX PHUCKOB, pa3pabOTKa MEpONpPHUITHIA
10 3alllUTe OKpyXkaromiei cpensl. PaspaboTka CTpyKTyphl Mpe3eHTAIlUU MPOEKTA.
OdopmiieHne craiijoB € TEXHUYECKUMH XapaKTepUCTUKaMH. Busyanuzanus
CpaBHUTENbHBIX NaHHbIX. [loAroToBKa prHAIBHON IPE3EHTAIIUH.

2.5 Ilpe3enTauus peuieHus Keiica

[Ipaktuka: [Ipe3eHTanyss TOrOB pelIeHUs Kelica, 00CYKIECHUE TPEUMYILECTB

Y TIEPCTIEKTUB Mpodeccuii B 00JaCTH T€OJIOTUU U TE€OTEXHOIOTHH.

24



JlabopaTopusi HU(PPOBOro NPOECKTHPOBAHUS, IPOTOTUIIMPOBAHUSA

H MMPpOon3BOACTBA

3. Keiic «Co3nanue kopmyca Jisi 0J10Kka ynpaBjieHUs] TeMIepaTypoil
3JIEKTPONeYn»

3.1 Yto Takoe 3D-monenupoBanue? Uctopus coznanue 3D-rpaduku?

Teopusi: Uctopuss xommnbiorepHoil rpaduku. OOnactu npumenenus 3D-
TEXHOJIOTUH. AAJAUTUBHBIE TeXHOJOTHMH. (OCOOCHHOCTM Y  BO3MOXKHOCTH
NPUMEHEHHS] TEXHOJIOTUH TPEXMEPHOTO MOJICIIUPOBAHUSI B COBPEMEHHOM
npou3BojicTBe. IIpeumymecTBa  ucnosiab3oBaHusi  3D-meyaTHBIX — MOJEIICH.
[Ipodeccun: nnxenep, nuzaiinep, 3D-Moaemnep.

3.2 AliuTUBHBIE TeXHO0TuU U 3D-nevyaTh

Teopusi: Ilondatue anauTUBHBIX TexHONoruk W 3D-neuvatu. [lpuHnun
CO3JIaHUsI U3JIEINI TIOCPEICTBOM IMOCIOWHOTO J00aBiieHus MaTepuana CpaBHEHHE
aJIUTUBHOTO TPOU3BOJACTBA C JPYIrUMHU BUIaMu TpousBojcTBa. [Ipodeccun:
UHKEHEP-KOHCTPYKTOP, ONEPATOP CTAHKOB C YITy.

[Ipaktnka: CpaBHEHHsS HECKOJIBKHX JI€TAJIEW, CO3[JaHHBIX C THOMOILIBIO
aJIUTUBHBIX TEXHOJOTUH, C JCTalAMH, CIETAHHBIMH JAPYTUMH CIIOCOOAMH,
IPOBEPKA HA MPOYHOCTh U U3BHOCOCTOMKOCTb.

3.3 3nakomcTBO ¢ 3D-penakropamu

Teopusi: Ilonatue 3D  pemaktopoB. Buasl  3D-MoaenupoBaHus.
[IpenmyiecTBa mapaMeTPUUYECKOTO MOJECIMPOBAHUS Il mpou3BojacTBa. 0030p
nonyJsipHbIX 3D-penakTopoB sl CO3IaHUS U3/IECNINI Ha IPOU3BOJICTBE.

[Ipaktuka: Co3gaHue MpOCTEHIIe TpeXMEpHOH QUTYPHI B Pa3ITHUUYHBIX
3D-penakropoB. CpaBHEHHE WHCTPYMEHTOB U CIMOC000B  (OpPMHpPOBaHHUS
TPEXMEPHBIX 00BEKTOB B pa3HbIX 3D-penakTopax.

3.4 Beenenne B 3D-moneanpoBanue. Untepdeiic nporpammsl «Komnac-
3D»
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Teopusa: IloHatue TpexmepHoro Mognenuposanue. Ilapamerpuueckoe
U MOJIMTOHAIBHOE MOJIETMPOBAHKE. 3HAKOMCTBO C UHTEPPENCOM U PacIoNOKEHUEM
OCHOBHBIX HHCTPYMEHTOB.

[Ipaktuka: Hactpoiika pabodero npoctpanctsa nporpammsl «Kommac-3D».
N3y4eHus HHCTpYMEHTOB co31aHus 3CKU30B. [locTpoeHune oTpe3koB, OKpPYKHOCTEN,
IYT ¥ 3JTUIICOB.

3.5 ®opmoobpa3yomue onepanuu nporpammsl «Kommnac-3D»

Teopusi: CriocoObl co3gaHusi OOBEMHBIX JAeTajled C MOMOUIbI0 OCHOBHBIX
dbopmooOpazyromux oneparuu.

[Ipaktuka: W3yueHue omneparuii: dSJE€MEHT BBIJABIUMBAHUSA, JJIEMEHT
Bpaienue. Pazdoop cnoco0oB co3manust Koprryca sl JIEKTPOHHOTO YCTPOMCTBA.

3.6 Ilpoexkt «Kopmyc s 0g0ka ynpaBjieHHSI TeMIepaTypoi
3JIEKTPONeYn»

Teopusi: OCHOBBI BHU3YyaJbHOTO TMPEACTABICHUS TEXHUYECKHX TMPOEKTOB.
[Mpunuumner  co3ganus 3 dexTuBHBIX  mpe3eHTanuid. O0630p  HHUQPPOBBIX
UHCTPYMEHTOB IJisl BuU3yaiu3auuu. KpuTepuu OIEHKHM KayecTBa Mpe3eHTAIUH.
[IpaBuia cTpyKTypHpOBaHUS TEXHUYECKOTO KOHTEHTA.

ITpakTuka: Pa3paborka dyeprexxa u 3D Momenu i Kopryca 3JIEKTPOHHOTO
ycrpoiictBa. Co3ganue mnpeseHtanuu. OdopmieHue craifioB ¢ TEXHUYECKUMH
XapaKTepucTukamMu. Busyanuszanus cpaBHUTEIbHBIX TpeumyiiecTB. [lonrotoBka
dbunanpHOM digital-mpe3enTanuu.

3.7 Ilpe3enTanus penieHus keiica

[Ipakrtuka: [Ipe3eHTanus UTOrOB pelICHHS Keica.

26



JlabopaTopusi COBpeMeHHbIX KOHCTPYKIIHOHHBIX MATEPHAJIOB

M HAHOTEXHOJIOTUM

4. Keiic «YMHasi 0CTAHOBKA: MaTepHajbl Oy1yliero JJjisi FOpoaa»

4.1 Yto Takoe MaTepHAJIbI M 324eM OHM HYKHbI?

Teopusi: CBoiiCTBa KOHCTPYKIIMOHHBIX MaTepuaoB (METaJlJIbl, MOJUMEDHI,
KepaMUKa, KOMIIO3UTHI), aTOMHO-KPUCTAIJIMYECKOE CTPOCHHE U B3aUMOCBS3b
CTPYKTYpPbl C XapaKTepUCTUKAaMU. METONUKHU KiacCU(PUKAIMA MaTepHAIOB IO
KJIIOYEBBIM TPU3HAKAM: 3JIEKTPOIPOBOJHOCTb, TEPMOCTOHKOCTh, MPO3PAYHOCTD,
MarHuTHble cBoicTBa. [Ipodeccun: nHxenep, CTpouTenb, Tu3aiHep.

[Ipaktuka: JlaboparopHoe uccineqoBaHUE PAa3IUYHBIX MaTepUaNoB (MeTasl,
IJIACTUK, CTEKJIO, KepaMHKa, KOMIIO3UTHI), OIlEHKAa HMX OCHOBHBIX (PU3HUYECKUX
CBOICTB: ompeneneHue TBEPAOCTH METOJOM laparnaHus, MpoBepka r'MOKOCTH MpU
MEXaHUYECKOM BO3JEHCTBHM M pacueT IUIOTHOCTH IYTEM M3MEPEHUS] MAacCChI
u 00béMa oOpas3uoB. [IpoBefeHUE WHTEPAKTUBHOW WIphI: «YTragail marepuainy
o oopasiy uiu gpororpadumu.

4.2 CynepMoOIIIHbIE MATEPHAJIbI: KOMITIO3UTHI

Teopus: [loHATHE KOMITO3UTa KaK COYETAHUS Pa3HOPOIHBIX KOMIIOHEHTOB.

[Tpunnuner cuHepretudeckoro 3¢ dexra (rae CBOMCTBA IEJNOTO MPEBOCXOSAT
CBOMCTBa OTAENbHBIX dacTed). OO0macTh TNpPUMEHEHHUS B  COBPEMEHHOM
npoMbIIeHHOCTH. [Ipodeccuu: nHKeHep-KOHCTPYKTOP, HHKEHEP-MaTepUaIOBEI.

[Ipaktuka:  Co3maHwe  OpOCTEHIIEro  KOMIIO3UTHOTO  Marepuana:
apMUpOBAHUE KJi€d METAIIMYECKOW ceTkoil. CpaBHEHHE MNPOYHOCTH «UUCTOTO
Marepuala U YCUJIEHHOTO BapuaHTa. TecTupoBaHuE Ha U3TUO U PacTsHKEHHE.

4.3 3araiouHblii HAHO-MUP

Teopusi: Ilonstuss wMukpo- u HaHomup. CpaBHEHHE MAacIITa0OB:
OT MakKpOOOBEKTOB JO HAHOCTPYKTYp. OCHOBHbIE MPUHIMIBI CTPOCHUS
MOJICKYJISIPHBIX CTPYKTyp. HaHoTexHOonoruu, obOinacth mnpumMeHeHus (OJexKna,
9KpaHbl, JeKapcTBa, Kocmoc). IIpodeccun: HaHOTEXHOJOr, HCCIIEIOBATENb

HaHOMATCPHAJIOB.
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[Ipaktuka: urpa «CpaBHM pa3Mepbl» — OT MypaBbsg A0 HAHOYACTHUIBI:
CoznlaHue MaKeTOB MOJIEKYJSIPHBIX CTPYKTYp U3 MOAPYYHBIX MaTepUajoB.
Busyanuzanus pazHuLbl MaclITabOB Yepe3 MHTEPAKTUBHBIE Moenu. OOcyxaeHune
PE3yJIbTATOB U UX 3HAYEHUSI B COBPEMEHHOM HayKe.

4.4 YMHBIe MaTepHAJIbI

Teopusi: Matepuansl ¢ «mamsTbio (Gopmbly. TepMOXpOMHBIE MOKPHITHS,
menstome  1BeT. CamoBoccTaHaBinuBaromuecss — nonaumepsl.  [IpumeHenue
B MeAMWIMHe, aBHaluu, poOoTorexHuke. I[Ipodeccun: TexHOIOr TO YMHBIM
MaTepHaiaM, HHXKEHEP-pa3padOTUuK.

[Ipaktuka: [lpoBeneHue HKCIEpUMEHTAa C MPOBOJOKOM MHaMATH (QOPMBI:
cru0aHue HUKEIUJ-TUTAHOBOW TMPOBOJIOKHM, TMpUAAHHE €l HOBOM (OPMBIL.
HaGmronenue 3a rmpoiieccoM BOCCTaHOBJICHHSI IEPBOHAYAIBHON KOHGUTYpaIluy pU
Harpese (¢eH, T€mas Boga 60-70°C). dukcupoBaHUE BPEMEHU U TEMIIEPATYpPbI
BO3BpaTa B HCXOJIHOE cocTosiHue. PaboTa ¢ TepMOXpOMHBIMH MaTepHaIaMM:
UCCJIEIOBAHWE W3MEHEHMsI I1IBeTa CIEIUAIbHOIO TOKPBITUS TIPU KOHTAKTE
Cc TEIIBIMU/XONOAHBIMU TipeaMeTamMu. CocTaBieHHe TeMIepaTypHOU IIKaJIbI
BU3YaJIbHBIX MIPEBPAIICHUNA. AHATU3 PE3YIIHTATOB.

4.5 3ammTa ¥ 0€30MaCHOCTH: MATEPHUAJIbI, CHIACAIOIINE KU3Hb

Teopusi: CoBpemMeHHBIE 3alIUTHBIE MaTepHasibl. KOMIIO3UTHBIE CTPYKTYpPHI
B OpoHexwierax. Temuo3anuTHBIE TMOKPBITHS KOCMHUYECKHUX alllapaToB.
OrsHeyrnopHple TKaHW W WX NpuMeHeHue. Kputepuum BeIOOpa MaTepHasioB IS
sKCTpeManbHBIX  ycioBuil.  [Ipodeccum:  cmemmamuct B 00OpOHHOM
MPOMBINIJIEHHOCTH, KOCMUYECKU UHKEHED.

IIpaktuka: [IpoBeneHre 3KCIIEpUMEHTA 110 CO3JaHUI0 UMIIPOBU3UPOBAHHOTO
TEIUIOBOTO JKpaHa W3 TOJPYYHBIX MarepuaioB (KapToHa, (oOJbrH, BaTMaHAa).
Ananu3 3¢ (peKTUBHOCTH.

4.6 ln3aiin u TexHoJioruu: opopmJisieM MPOEKT «Y MHOI OCTAHOBKH

Teopusi: OCHOBBI BHU3YyaJdbHOIO MPEACTABICHHUS TEXHHMYECKHX HPOEKTOB.

[Mpunuunel co3ganus >PGekTuBHbIX mpe3eHTaruid. O030p HUPPOBBIX
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MHCTPYMEHTOB JUIsl BU3yainu3anuu. Kpurepnn OIEHKM KadecTBa IPE3CHTALUU.
[IpaBuiia cTpyKTypupOBaHUs TEXHHYECKOTO KOHTEHTA.

[Ipaktuka: Pa3paboTka CTpyKTypsl mpe3eHTauuu mnpoekra. Co3maHue
KOHLENT-apTa «YMHOW ocTaHOBKW». OdopmileHHe ClaiIoB C TEXHUYECKUMHU
XapakTepuCcTUKaMu. Buzyanuzanus CpaBHHUTENBHBIX IpeuMymiecTB. Iloaroroska
¢unanpHOU digital-mpe3zenTanuu.

4.7 Ilpe3eHTanus penieHus Keiica

HpaKTI/IKaZ Hp€3eHTaL[I/I$I HUTOT'OB PCIICHUA Kelca.

JlaGopaTopusi po0OTOTEeXHUKH, MEXaTPOHUKHN U ABTOMATH3ALNH
NpoLeccoB
5. Keiic «PynaKoHTpoJsb: yMHas nogaya Ha 0a3e MUKPOKOHTPOJLJIEPay»
5.1 BBeieHne B aBTOMATH3AI[HIO MPOU3BOACTBA M MUKPOKOHTPOJLJIEPHI:
Teopusi: OOcyxneHne ocoOeHHOCTeW mpousBoiacTBa Meau. [loHsiTue
aBTOMAaTH3allMM  TPOU3BOACTBA, €€ LeMd W mpeumyiiectsa.  Ponb
MUKPOKOHTPOJJIEPOB B MPOMBIIIUIEHHONW aBToMaTu3auud. O630p COBpEeMEHHBIX
MUKPOKOHTpOJUIepHBIX Tuiatdopm (Arduino, STM32, ESP32, Raspberry Pi Pico).
[Tpumepsl MpUMEHEHHS] MUKPOKOHTPOJIJIEPOB B METALTYPTUHU U APYTUX OTPACIIAX.
[Ipodeccun: Nnxkenep mo mpoeKTUPOBAHUIO CUCTEM aBTOMATU3AIUHU, HHKEHED TI0
aBTOMAaTU3AIIHH.

[TpakTtrka: O6G30p CYIIECTBYIOIIMX PEIICHUH M MX OTrpaHuYeHHi. Bbrioop
MUKPOKOHTpOJIIEpa JIJIsl MPOeKTa (Ha OCHOBE TPpeOOBaHUM K MPOU3BOAUTEILHOCTH,
konumdyectBy GPIO, nnaTepdeticam cBs3m).

5.2 OCHOBBI IPOrPAMMUPOBAHUS MUKPOKOHTPOJLIIEPOB

Teopusi: OcuoBbl s3pika C/C++ mj1si MUKPOKOHTPOJUIEPOB. APXHTEKTypa
MUKPOKOHTPOJUIEPOB (siapa, mamsith, nepudepus). OCHOBHBIE CTPYKTYpHI KOja:
UKL, yenoBus, dyaknuu. Pabora ¢ GP1O: mudpoBoii 1 aHAIOTOBBIN BBO/BBIBO/I.

[Tpodeccun: ABTOMATINK-IIIEKTPOHIINK, CIICITUATHICT 11O JATYMKAM U CEHCOPAaM.
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[IpakTuka: Hanmucanue nmpocThiX OporpamMMm (MUTaHUE CBETOJIMOJIOM, YTEHUE
KkHOMKH). [ToAKTI0OUeHNE U CUMTHIBAHUE JAHHBIX C JATUYMKOB (Hampumep, AaT4hKa
ypoBHs). YnpaBieHue peie u motopamu uepes3 [HIUM (PWM).

5.3 AnmapaTHasi 4acTh CHCTEMbI

Teopusi: DIEKTPOHHBIE KOMIIOHEHTBI CUCTEMBI: JATYUKHU, PEJie, IBUTaTENH,
npaiiBepel. [lpuHuunel pabOThl MPOMBIIUICHHBIX JaTYUKOB (UHIYKTHBHBIE,
€MKOCTHBIE, yIIBTPa3BYKOBBIC). Cxempbl MOJKJIFOYEHUS nepudepun K
MUKPOKOHTpPOJUIEPY. 3aluTa LENeil: MOJAaBICHUE TOMEX, TIallbBAHUYECKas
pasesizka. llpodeccun: MexaHuK-HAIaIUUK aBTOMAaTH3UPOBAHHBIX CHUCTEM,
MPOTPAMMUCT BCTPAUBAEMbBIX CHCTEM.

[TpakTtuka: CO0Opka TECTOBOTO CTEHAA C JATYMKAMH W HCIIOJHUTEIIbHBIMU
MexanuaMmamu. [loakmrodueHue pene s ynpaBieHUs KOHBelepoM. TecTupoBaHue
KOPPEKTHOCTH PabOTHI almapaTHON YacTH.

5.4 PazpaboTka ajiropurMa ynpaBJieHHUsI

Teopusi: Ilpunnunsl kKoHeuHbIX aBToMaroB (FSM) nns  ynpaBieHus
nporeccamMu.  Jloruka — paOOTBl  CHUCTEMBI:  YCIIOBUS  3aIyCKa/OCTaHOBKH
TpaHCOPTUPOBKU. (OOpaboTka CUTHAJIOB OT JAaTYUKOB H  (OPMUPOBAHUE
YVIPaBJISAIOMINX BO3IEHCTBUM. JIOTHKA: €Cli MaTeprUal €CTh — BKJIIFOUUTh TPAHCIIOPT;
ecnu HeT — ocTaHoBUTh. [Ipodeccumn: HuxeHep mo cuctemam yIpaBieHUs,
MEHEJIKEP MPOEKTa aBTOMATHU3ALINH.

[Ipaktuka: Pa3paborka OIOK-CXEMBI aJfOpPUTMa YIPABJICHHS KOHBEHUEPOM.
Hanucanue nceBnokona JIOTMKM cCHUCTEMBbl. Peanmnzanus mpocTtoro mnpoToTumna
Ha MUKPOKOHTPOJLIEPE.

5.5 llpakTnyeckas peaau3anus

[IpakTtuka: Co3nanue NpoToTHNA CUCTEMBI HA MakeTHOW miate. Hanucanue
(¢uHATBHOW BEpPCUU TMPOTPAMMBI I MHUKpPOKOHTpoiuiepa. [loaxmroueHne Bcex
KOMIIOHEHTOB CHUCTEMbl (JaTuMKH, pene, MoTophl). lIpoBepka KoOppeKTHOCTH

B3aUMO/ICMCTBUA Y3J10B.
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5.6 TecTupoBaHUe U OTJIAIKA

[IpakTtuka: IlosTranmHoe TeCTUPOBAHHME CHUCTEMBI (JAaTYUKH — JIOTMKA —
HCIIOJIHUTEIbHBIE YCTPOMCTBA). 3aMep BPEMEHU OTKIMKA W ONTUMH3ALUSA KOJa.
Nmutarust aBapuiiHeIX cutyauuid (OOpBIB JaTyuka, TEperpy3ka MOTOpA).
[Ipodeccun: NuxkeHep mo cucreMaMm YNpaBi€HUs, TEXHUK MO OOCTYKMBAHHUIO
ABTOMAaTHUYECKUX CUCTEM, MEHEJDKEP NIPOEKTa aBTOMATHU3aLIUH.

5.7 Ilpe3eHTanus penieHus Keica

HpaKTI/IKaZ Hp€3eHTaL[I/I$I HUTOT'OB PCIICHUA Kelca.

JlabopaTopusi TpaHCIOPTA U TPAHCHIOPTHBLIX CHCTEM

6. Keiic «/lopo:kHoe neno»

6.1 Hazemublii Tpancnopt. Tpancnoprabie cuctembl. OcnoBbl 1T

Teopust: Buasl HazeMHOTO TpaHCTIOpTa (JIMYHBIN, 0OIIECTBEHHBIHN, TPY30BOH),
OCOOEHHOCTH UCIOJIb30BAaHUSI TPAHCIIOPTA, MOHSITHE TPAHCIOPTHOM CHUCTEMBI
(moporwu, cBeToopsl, MepeKkpecTku ), ocHoBHBIE npaBuia [1/1]]: 3naku npuopurera,
npaBWiia Tpoe3a Heperyiupyembix mnepekpéctkoB. [Ipodeccun: morucr,
TPAHCTIOPTHBIN TUTAHUPOBIIUK, BOJAUTEIH OOIIECTBEHHOTO TPAHCIIOPTA, HHCIIEKTOP
I'MBAA.

[IpakTuka: MuHU-BUKTOpHMHA Ha 3HAHUE NOPOKHBIX 3HAKOB U [1J1/]. Pemenue
MPOCTOM JIOTUCTUYECKOM 3aJjauu.

6.2 3nakomcTBO ¢ AnyLogic: untepdeiic u 6a3oBbie PyHKIUM

Teopust: O630p MporpaMMsbl: MaHETH HHCTPYMEHTOB, OMOJIMOTEKH, areHTHI
(aBTOMOOWIH, TIEIIEXOJBI); J00aBIeHUE OOBEKTOB, 3HAKOMCTBO C arcHTaMu,
HACTPOWKH CKOPOCTH M WHTEHCHMBHOCTH Tpaduka. I[Ipodeccun: crnenmanuct
10 UIMUTAHOHHOMY MOJEINPOBAHUIO, HHKECHEP-TIPOCKTUPOBIIUK JOPOT.

[IpakTtuka: Co3gaHue NpoCTONM MOJETU MNEPEKPECTKA C MOTOKOM MAalluH
U TIEIIEX0/I0B.

6.3 MonaenupoBaHue nepeKPECTKA: HACTPOITKA TOpor

Teopusi: Buasl nepexpectkoB (T-oOpa3ubiii, X-00pa3usbiil). [lpuHuunbI

MaciITaOUupOBaHUSI CITYTHUKOBOTO CHUMKA, (PUKcalusi 00BbEKTOB, HAJOKEHHUE JJOPOT
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Ha cHuUMOK. [Ipodeccun: cnenpanucT Mo HMMHUTALMOHHOMY MOJEIUPOBAHUIO,
WHXXEHEP-TIPOCKTUPOBILUK JOPOT, APXUTEKTOP, YPOAHHUCT.

[Ipaktuka: IlocTpoeHne wmojenu NEpeKpECTKA: HUMIOPT CIIYTHUKOBOIO
CHUMKA MepeKpECcTKa B MPOrpamMmy, pa3MeTKa JOpOr U MoJoc, pukcanus 00bEKTOB
JUISL UCKIIIOYEHHUS CIy4allHOro H3MEHEHUs, N00aBI€HHE TOPOXHBIX AJIEMEHTOB
(pa3metka, cBeTO(hOPHI), HACTPOIKA MPUOPUTETOB JIBHKCHHUS.

6.4 MonenupoBaHue NepeKPECTKA: HACTPOIKA MOTOKOB TPa(UKOB

Teopusi: BBoj NaHHBIX MHTEHCUBHOCTU JIBWKEHUS, HACTPOIIKa BETBJICHUS
nopoxknoro  Tpaduka. Ilpodeccuu: cnenuaiuct N0  UMUTAIMOHHOMY
MOJIETMPOBAHUIO, MHXEHEP-TTPOCKTUPOBIIUK 10POT, YPOAHHCT.

[IpakTtuka: PacctaHOBKa MOTOKOB JBUKEHUS aBTOMOOWJICH M TEIIEXOJIOB,
IporpaMMHUpPOBAHUE  MapIIPyTOB  CJICIOBaHUS, HACTPOWKA HWHTEHCUBHOCTHU
JBUKEHUS, MOJIETMPOBaHKE pabOThl CBETO(GOPOB. 3aMyCK U TECTUPOBAHUE MOCIIH.

6.5 COop 1aHHBIX MPONMYCKHOI CIOCOOHOCTH

Teopusi: Tlonarue npomyckHOM COCOOHOCTH, BPEMEHsS OXUAAHUS, IJIMHA
ouepenu, skcropt cratuctuku u3 Anylogic B Exel. TIpodeccuu: moruct, aHamuTuk,
SKOHOMHUCT.

[Ipaktuka: Beinonnenue 1abopaTopHoOit paboThl « IKCIEPUMEHTHI C pa3HBIMU
CIIEHAPUSIMU JIBIDKCHUS»: 3aITyCK MOJIENH O€3 PETyIUPOBKH U COOP TAHHBIX, 3aITyCK
MOJIENT CO 3HaKaMu MPUOPUTETA U cOOp JaHHBIX, 3aIyCK MOJEIH CO cBeTo(opamu
1 cOOp JaHHBIX, CPABHUTEIBHBIN aHAN3 TAHHBIX, BEIBOJIBI IO padoTe.

6.6 IloaroroBka nmpe3eHTaAMHU

Teopusi: Ctpykrypa mnpeseHTanmuu (mpobiieMa, THUNOTe3a, 3KCIEPUMEHT,
BbIBOJbI). OCHOBBI BH3YaJIbHOTO NPEACTABICHUS TEXHUYECKUX IPOEKTOB.
[TpuaMnel co3manms mpeseHTanumii. O630p nudpoBeix HHCTpYMEHTOB. [IpaBmia
CTPYKTYPUPOBAHHS TEXHUYECKOT'O KOHTEHTA.

[IpakTtuka: Pa3paboTka cTpyKTyphl mnpe3eHTauuu mnpoekta. OdopmieHue
ClIaliIoB C TEXHUYECKHUMHU XapaKTepUCTUKaMU. Busyanuzanus CpaBHUTEIbHBIX

nanHbIX. [loaroroBka GuHATLHOM MPE3CHTALINH.
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6.7 Ilpe3eHTanus penieHus Keica

IIpakrtuka: [Ipe3eHTanus UTOrOB peLICHUs Keica.

JlaGopaTopusi MAIIMHOCTPOCHUS

7. Keiic «MogepHu3zanusi MAaIIMHOCTPOUTEJbHOI0 TMPOU3BOJACTBA:
NoBbIIeHHE IPPEKTUBHOCTH U IKOJOTHYHOCTIDY

7.1 BBeneHue B MAIIMHOCTPOEHHUE

Teopusi: HMctopusi pa3Butusi MamimHOCTpOeHUsl. COBPEMEHHBIE BBI3OBBI:
aBTOMAaTH3allUs, JKOJIOTHYECKUE TpeOoBaHMS. 3HAUYCHUE MAITUHOCTPOCHMS IS
SKOHOMUKU CTPaHBI.

[Tpodeccun: Tokaps, Hpe3epoBIINK, clecapb, MEXaHUK, ONEPaATOP-HAIATUUK
cradnkoB ¢ UIIY, cBapuuk, KOHCTPYKTOP.

7.2 TexHOJ10THY MPOU3BOICTBA MAIINH

Teopusi: OcHOBHBIE METO/IBI M3TOTOBJICHUS JAeTajeil: TokapHas oOpaboTka,
¢dpesepoBanue, cBapka. CoBpemennsie Texnosnorun: YITY-ctanku, nazepHas peska.
BisiHue TeXHONIOrH HAa Ka4eCTBO NMPOAYKLUH.

[Ipodeccun: Texuomor mo mpousBoacTBY, KoHTposiep OTK, wumxeHep
MEXaHUK.

7.3 CoBpeMeHHBbIE TEXHOJIOTUH. AHayu3 CyLIECTBYHOIIHUX
NPOU3BOACTBEHHbIX JUHUM

Teopust: Ucnonp3oBaHue poOOTOTEXHUKU M ABTOMATU3UPOBAHHBIX JIMHUI.
Buenpenne  cucteM ~— KOHTpOJIA  KayecTsa. [Ipumepsl  COBpPEMEHHBIX
MIPOU3BOACTBEHHBIX JIUHUM. [[paBuiia YTeHHS TEXHOJIOIMYECKUX cXeM. BrisiBieHue
Y3KUX MECT U MPOOJIEMHBIX YYACTKOB.

[Ipaktuka: HMccnegoBaHue TEXHOJOTHMYECKHX IPOLECCOB HA KOHKPETHOM
npeanpusTuu. BeisiBieHne mnpoOJeMHBIX 30H W Y3KUX MecT. Pazpabotka
npeaaokeHut 1o  aBTomaTuzanuu. Ilogbop TexHOJIOrM  aBTOMATH3AIUU
JUIs1 KOHKPETHBIX 3a7a4.

[Ipodeccun: WHxkeHep MEXaHUK, HHXKEHEP IO KAyeCTBY, CIHELUAIUCT

110 aBTOMaTHu3alnu. HpOGKTHLIfI MCHC/IKCP, OKCIICPT 110 MATCPHUAIIOBCACHUIO.
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7.4 IlpoexTpOBaHUE W MOJAeJTMPOBAHUE MOJEJIM MEeXaHNYECKOIl AeTasu.
Pacuer 3(p(peKTUBHOCTH HOBBIX pellICHUM

Teopusi: O030p HOBBIX TEXHOJOTHH. YUET HKOJOTMYECKUX TpeOOBaHUII.
Pacuer 3atpat u BBITOLI.

[IpakTtuka: Co3nanue dyeprexa MEXaHUYECKON IEeTANIH, IOCTPOCHUE MOAEIH
Mexannyeckoil neranu B CAIIP «Komnac-3/I». [leuars neraneit Ha 3 /[-npunrepe,
nopaboTKa MOJEeNe pyyHbIM HMHCTPYMEHTOM. PacyeT 3KOHOMHYECKOH BBITOJbI.
Ounenka BAMSHUS Ha  OKpyxaromyto cpeny. Ornenka 3(deKkTuBHOCTU
IPEAJIOKEHHBIX PEILICHHM.

[Ipodeccun: Koncrpykrop, uHKeHep MO UCTIBITAHUSAM, PyKOBOJUTENb 1IEXA.

7.5 Ilpe3eHTanus penieHus Keiica

HpaKTI/IKa: Hp€3€HTaIII/I$I HUTOT'OB PCIICHUA Kelica.

JlaGopaTropusi JHepreTUKHN

8. Keiic: Pe3epBupoBanue nuraHus

8.1 HHTerpamusi ¥ 3HAYUMOCTb IJIeKTPpHUYecKOro mkadga B TOPHO-
METALJIYPru4ecKoM KOMILJIeKce

Teopusi: OO030p TOPHO-METAJUTYPTMUECKOTO KOMIUICKCA: OMpeaeieHre
U CTIPYKTypa TOPHO-METAJUTYPTHYECKOTO  KOMIUIEKCA, OCHOBHBIE  DTarlbl
NPOU3BOJICTBA OT JA0OBUM U TepepadoTku. TeXHONIOTHYecKHue MPOIECCHI
Y WX aBTOMAaTH3aIMs: 0030p COBPEMEHHBIX TEXHOJOTHMN, UCIIOJIb3yEMbIX B TOPHO-
METaJUTypTUYECKOW  OTpaciv, 3HA4YCHWE aBTOMATH3allMM JJIS  TOBBIIICHUS
MPOU3ZBOJUTENLHOCTH W CHWKEHUs 3aTpar. DyHKIMM SIEKTPUYECKOTO mIKada
B TPOU3BOJICTBEHHOM TMPOIIECCE: OCHOBHBIE (DYHKIIMH AIIEKTPUUYECKOTO ImKada:
pacrpenielieHue  DJIEKTPOSHEPruHu, YIPABICHUE  OCBEIICHUEM, MOHUTOPUHT
COCTOSIHUS 000PYyIOBaHUS. 3HAYMMOCTb dJEKTPUIECKOTO TKada /1yt paboThl BCETO
MPOU3BOJICTBA: KaK HaJekHas padoTa >3JIEKTpUUYECKOro mkada crnocoOCTByeT
OecrepeboiHOMY (PYHKITMOHUPOBAHHUIO BCEX MPOIIECCOB, BIMSHHUE Ha 0€30MaCHOCTh

pabOTHUKOB U 3(PPEKTUBHOCTH pabOThl 00OPYOBAHUS, POJIb AIEKTPUUECKOTO
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mkada B sHEprocOepexreHrnu 1 onTuMusanuu 3atpar. [Ipodeccus: DnekTpoMoHTEp
[0 PEMOHTY U 00CITy>KMBaHUIO 3JEKTPOOOOPYAOBAHUS.

8.2 CpaBHMTE/JbHBbI AaHAJIHM3: PacxoAbl HA OCBellleHHEe M TOTEeHUHAJ
IKOHOMHUM

Teopusi: OCHOBHBIE THUIIBI OCBETUTEIIBHBIX MPUOOPOB, HCHOJB3YEMbIX
B TOPHO-METAJUTYPru4ecKord oTpaciv (JJamIbl HaKaJIWBaHUSI, JTIOMUHECIEHTHbBIC
JIaMIIbl, CBETOJMOJIHbIE CBETUJIBHUKHK). PacyeT pacxolloB Ha 3JIEKTPOIHEPTHUIO
JUIsl ocBetneHus: (popMysbl pacyeTa MoTpeOasieMOl MOIITHOCTH, KOJMYECTBA JIaMII,
MPOJIOJKUTEIIBHOCTH TOPEHHUS, CTOMMOCTH JJIeKTpodHepruu). IloTeHuanbHbie
crocoObl CHIDKEHMsI 3aTpaT Ha OCBEIICHHE: Mepexoj] Ha sHeprodddeKkTuBHbIC
TE€XHOJIOTHH, WCIIOJIb30BaHUE JATYUKOB JBIDKCHHS W OCBEIICHHOCTH, BHEJIPEHUE
WHTEJUICKTYaJIbHBIX CHCTEM YIIPABIICHHS CBETOM. AHAIN3 SKOJOTHYECKUX
IPEUMYIIIECTB COBPEMEHHBIX TEXHOJIOTHH ocBemieHus. [Ipodeccus: DxoHOMUCT,
CIIEIUAIIUCT CUCTEM yueTa dJIEKTPOIHEPTHH.

[TpakTtuka: OneHka TEKYIIMX 3aTpaT Ha OCBEIIEHHWE KOHKPETHOT'O ydacTKa
IpEeANPUATHS IyTEM 3aMepOB U pacueToB. [IpoBeneHne cpaBHUTEIHLHOTO aHAINM3a
pa3IUYHBIX  THUIIOB  CBETWJIBHHUKOB C TOYKH 3pEHHS  AKOHOMUYECKOM
11eJIeCO00Pa3HOCTH 3aMEHBbI YCTapeBIIMX MOJIeJied Ha COBPEMEHHBIC aHAJIOTH.
MopenupoBaHue CIICHApHEB IMOTESHIMAIBHON AKOHOMHUM Ha TpUMEpe Iepexonaa
Ha LED-texnosmoruu. IloarotoBka pexkOMEHAAIMM MO CHUXEHHUIO PacXo/IOB
Ha OCBEIIEHHE C yYE€TOM OCOOEHHOCTEH TEXHOJOTHYECKOTro MpoIllecca M yCIOBUU
pabotel mpennpustus. OHIAWH-CEPBUCHI sl COCTABICHUS AUArpaMM U TpaduKoB.
HckyccTBO pe3eHTalMi: COCTABIIEHUE U IPEICTABICHUE.

8.3 I'/1aBHbIE 3aKOHBI JHEPIUHU

Teopusi: OCHOBHBIE XapaKTEPUCTUKHU Toka, 3akoH OMa, mociae0BaTeIbHOE
U TlapajuielibHOe coeanHenne norpedureneii. [Ipodeccus: MHkxeHep-3IeKTPUK.

[Tpaktuka: COOpKa AIEKTPUUECKUX CXEM, paboTa ¢ MyJIbTUMETPOM, pacdeT
XapaKTEPUCTUK TOKaA.

8.4 JHepreTHYecKasi IKOCHCTEMA
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Teopusi: VICTOYHUK MOTy4YEHUS DSHEPrUU JUIsl DIIEKTPUUYECKOTo IIKada:
ANEKTPOCTAaHUMU W UX BuAbl. [lpuHuun pacnpeneneHue 3JIEKTPOIHEPTrUu
OT TpaHC(POPMATOPOB 10 OOBEKTOB MOTPEOJICHUS: OCBELIEHUE, 00OTPEB, CTAHOK.
[Ipumepsl ¢ peanbHBIX YYaCTKOB padOThl MPOMBIIUIEHHOTO MPEAIpPUSTHUS.
[Ipodeccusi: 2IEKTPOMOHTAKHUK.

[IpakTHka: cOCTaBIIEHHE W MPEACTABICHHUE NPE3EHTAUNNA «DHEPreTUYeCcKas
HKOCUCTEMA.

8.5 Pe3epBupoBaHHe NUTAHUSA

Teopusi: IlonsiTue pe3epBUpOBaHUS NMUTAHUSA, LEIUM M 3aJa4d PE3EPBHBIX
CUCTEM JHeprocHaOkeHus. Tumbl pPe3epBHBIX HMCTOYHUKOB MUTAHMS: JAU3ENb-
reHepaTopbl,  aKKyMYJSTOpHble  OaTape,  Tra3oNOpIIHEBbIE  YCTaHOBKH,
KOMOWHHMPOBAHHBIC CHUCTEMBI. [IpUHIUIBI TIOCTPOEHUS  HAJEKHBIX CXEM
pE3epBUPOBAHUSl MUTAHUA I METALTYPrUvecKux mnpeanpustuid. TpeboBaHus
K KadyecTBy U TIapaMeTpaM pe3epBUPYEMbIX HMCTOYHUKOB IUTAHUS COTJIACHO
oTpacieBbiM cTaHaaptaM. OpraHu3zalyds aBTOMAaTHYECKOTO BKIIIOUEHHSI pe3epBa
(ABP), TpeboBaHus K ObICTpoAeHCTBHIO TepekirodeHuid. (OcoOeHHOCTH
pE3epBUPOBAHUS  OTHEIBHBIX YYAaCTKOB 3aBojia («UYBCTBUTEJIbHBIE 30HBD)
C TIOBBIIICHHBIMH TpeOOBaHMAMHU K HaACKHOCTH 3HeprocHabxenwus. IIpodeccus:
Ciecapb-peMOHTHHUK.

IIpakTtuka: WccnenoBanue JEWCTBYIONIEH CHCTEMBI JHEProcHaOXKEHUS
MIPOMBIIIJIEHHOTO MPEANPUSATUS, BBIIBICHUE 30H PHUCKA OTKIIOUCHHS] MUTAHUS.
CocraBiieHH€e IJIJaHA PE3EPBUPOBAHUS MUTAHUS C YKA3aHUEM MECT pa3MEIICHHUS
pE3EpBHBIX TeHepaTopoB U Touek mnoxakimoueHuss ABP. Onpenenenue
HEOOXOAMMOIO YpPOBHS MOIIHOCTH PE3EPBHBIX HCTOYHUKOB HCXOIs U3
noTpeOHOCTEH HauOosee Ba)KHBIX notrpeduTenen AIEKTPOIHEPTUH.
MopaenupoBanue aBAPUMHBIX CUTYyalHuu
Y OLICHKAa BPEMEHH BOCCTAHOBJIEHUS HOPMAJIBHOI'O pexuMma padboThl mocie cOos
B OCHOBHOM ceTH. PeKoMeH1aliny MO MOBBIIIEHUIO HAJIEKHOCTH YHEProCHAOKEHUS
3aBOJla MOCPEACTBOM MOJEPHHU3ALMU CYLIECTBYIOUIEH CHUCTEMBI PE3EPBUPOBAHUS

IINTaHUA.
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8.6 COopKa 3/1eKTPUYECKOro SIHuKa

Teopusi: Oxpana Tpyna u TexHuka Oe3onacHoctu. [Ipodeccus:
DIIEKTPOMOHTAXKHUK.

[TpakTuka: Best koManaa aqenutes Ha Tpu noArpynibl. Kaxxnoi rpymre naercs
pa3Hasg cxema COOpKHU 3JeKTpUYecKoro mura. OObSICHUTh YTEHUE CXEM U KaKHe
KOMITOHEHTBI OYyAyT UCTIOIB30BATHCA.

1 moarpynna: moAroToBKa MaTepuanoB (IIPOBOJIa, aBTOMAThI, KOHTPOJLIEPHI,
IIMHBI) AJ11 COOpKH. 3a4UCTUTh BCE MPOBO/A U MOCATUTh HA TEPMOYCAJIKY.

2 MOArpyIIa: COOMPAET CXEMY U3 MaTEpPHAJIOB.

3 rpyIa: MOHTaX 3JIEKTPUUECKOTO SIIHKA.

Jlns  Bcex: mpaBwia YCTaHOBKM djekTpomurta. [IpoBepka MoHTaxa
000pyAOBaHUS JIEKTPOCXEM Yepe3 MYJIbTHUMETP.

[Ipu mpoBepke 3akiaAbIBaeTCd HECTaHAApTHAs CHUTyalMs — OTCYTCTBHE
IIPOBOJIOB OCBEIIEHHsS] BTOpOM (pa3bl C OCHOBHOI'O aBTOMAaTa K pejie€ BPEMEHHU.
KomManna nomkHa ycTpaHUTh HEUCIPABHOCTD U BBIACHUTH MTOYEMY HE 3aMBIKACTC I
[IENb U YCTAHOBUTH HEJIOCTAIOIINI MPOBOJ

8.7 Ilpe3enTamusi pelieHusi Keiica

[Ipaktuka: [Ipe3enTaus UTOrOB pelICHUs Keiica.

JlaGopaTropusi 3k010rMHM, OMOHUKH U OMOTEXHOJIOT Uil

9. Keiic «bHOHNYeCKHIT MAHUTLYJISITOP»

9.1 Beenenne B Ouonuky. [lateHThl NPUPOABI

Teopusi: Pa3Butne Hayku C JpPEBHOCTHM OO Hamux JAHeW. buoHwmka
u e mpuMmeHeHHe B poOororexHuke. [IpuMepsl OMOHMYECKHX pEIICHUMN
1 ux ocooennoctu. CBsi3b OMOHMKY ¢ Apyrumu Haykamu. [Ipodeccus: [larentosen,
OMOHMK, OHOJIOT, POOOTOTEXHUK, HHKCHED.

[Ipaktuka: JlaGopatopHnas pabora «llatentst npupoas». O0630p

CYILIECTBYIOUIMX MPUCTIOCOOIEHUM, MOJICMOTPEHHBIX B IPUPO/IE.
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9.2 Buenpenue 6Mopo00ToB

Teopus. Hanpapienus OWOHMKM — HEpBHAasg CHUCTEMa, OpraHbl YyBCTB,
MPUHIUIBI OPUEHTALINH, JIOKALUS ¥ HaBUTAIUS y >KMBOTHBIX JJISl UCIIOJIb30BAaHUS
ATUX MPUHUUIIOB B TexHUKe. O030p CyHIECTBYIOIIMX OMOHMYECKHX PpPOOOTOB.
[Ipodeccus: Pobororexnuk, IT-cnenuanuct, HHxeHep, OHOJIOT.

[IpakTuka. U3rotosnenue mararomiero podora mo HHCTPYKIUH.

9.3 buoHn4YecKHe MAHUILYJISITOPBI

Teopusi:  CymiecTByromue  pa3paboTku B 00JacTM  OMOHUYECKUX
MaHHUMYJIATOPOB. KOHUENINM M TEXHUYECKUE XAaPAKTEPUCTUKH MAaHUIYJSTOPOB.
[Ipumepbl OMOHMYECKMX 3aXBAaTOB JJIsi MPOMBIIUIEHHBIX POOOTOB — HampuMep,
pa3paboTka, KOTOpass M3MEHSET >KECTKOCTb B 3aBUCHUMOCTH OT BHYTPEHHEIO
JABJICHUSI, CAMOCTOATENIBHO «OXBATBIBAET» MPEAMET. 3HAKOMCTBO C MMEIOIIUMUCS
manunynaropamu. I[Ipodeccusi: Pobororexnuk, [T-cnenumanuct, uHXKEHEP-
UCIIBITAaTENh, MHKEHEP-UCCIe0BaTeNel, OHoJIor.

[Ipaktuka: COopka, MpPOrpaMMHUpPOBAHUE U YIPABICHUE MAHUMYIATOPOM
10 UHCTPYKLHUH.

9.4 MoaesupoBaHue U cCOOpPKa MAHUITYJISITOPA

Teopusi: OCHOBBI  CTPOEHHMS  PBIYAXKHBIX MexaHu3MoB. (CrtpoeHue
KOHEYHOCTEH JKMBOTHBIX W KHCTH uyeioBeka. IIpodeccus: Pobororexuuk, IT-
CHEIUANNCT, UHKEHEP-UCTIBITATEh, MHKEHEeP-UCCIeIoBaTese, OMOIoT, HHKEHED
3D-neuaTtu, MHXEHEP-MEXaTPOHUK.

[IpakTuka: Best koManaa nenutes Ha Tpu noArpynisl. Kaxxnon rpynie naercs
pa3Has cxema Mojeiau MaHumyistopa. Heobxoaumo cobpaTh MaHUIYJISTOPHI
13 UMEIOLLETO MaTepuasa U CXeM.

9.5 IIpoekTHpOBaHNEe MAHUIYIATOPA

IIpaktuka: Pa3paboTka MEXaHHYECKOIO MAaHHUITYJSITOpPA, HCIOIb3Ys
MPUHLUIIBI MEXaHUKH, MAaTEPUAIOBEICHUS U OCHOB aBTOMATH3aLl1H.

9.6 TecTupoBaHHe M IKCIIEPUMEHTDI

[Ipaktuka: [IpoBeneHHe 3aKIHOUUTENBHOIO MPOrpPaMMHMPOBAHUSA, HAJIAIKU

1 cOOpKU MaHuMyJiATOpa. TecTupoBaHuE MOJIETU B JICHCTBUHU 3aXBaTa U MepeHoca

38



I'Py30B, BBIIOJHEHUE PAaOOTHI MO 3aJaHHBIM (DYHKIIMOHAJIBHBIM OOS3aHHOCTSIM.
IIpoBeneHue SKCIEPUMEHTOB.
9.7 Ilpe3eHTanus pelieHus Keica

IIpakrtuka: [Ipe3eHTanus UTOrOB peLICHUs Keica.

JlabopaTopusi nporpaMMHbIX IPOAYKTOB

10. Keiic  «Pa3paboTka  npuiIoKeHMd IS  MOHHUTOPHHIa
NPOM3BOICTBEHHBIX MIPOLIECCOBY

10.1 BBenenue B pa3padoTKy NpHJI0KeHHH A5l IPOMBIILIEHHOCTH

Teopus: 0630p BO3MOXHOCTEU [IpOrpaMMHBIX peLIeHuin
B NOPOMBINUICHHOCTH. [IpuMepbl CUCTEM MOHUTOPUHTa U  ONTUMH3AIHNH
IPOM3BOJICTBEHHBIX MPOLIECCOB. APXUTEKTYpa MPHIOKEHUHN A MPOMBIIIIEHHBIX
3a/lay: KJIMEHT-cepBepHas Mojelb. BBenenue B GpoHTEHA U O3KeH[ pa3paboTKy.
O630p mpodeccuii B o6aacTu BeO-pa3paboTKH.

[Ipaktuka: AHamu3 TPUMEPOB MPOMBIIIICHHBIX CHUCTEM MOHHUTOPHUHTA.
OO6cyxaeHue 3aaad, KOTOpPble MOTYT pellaTb NPOrpaMMHBIE MPOJYKTHI
B IIPOMBIIIIEHHOCTH. MUHHU-KBU3 IO OCHOBHBIM MOHATUAM BeO-pa3pabOTKu.

10.2 OcuoBbI Beo-pa3padorkn: HTML, CSS, JavaScript

Teopusi: OcnoBel HTML: cTpykTypa nokymeHra, Teru, arpuoyTbl. OCHOBBI
CSS: cenexkropsl, cBoHMCTBa, crunu3anus osnemeHToB. OcHOBBI JavaScript:
nepemMeHHesie,  QyHKuM, coObitus.  Co3maHue  MPOCThIX — HHTEp(dEcoB
JUTSL OTOOpaKEHUS TaHHBIX.

[Ipaktuka: Co3gaHue 0a30BOM CTPYKTYpbl CTpPaHULBl [Ji1 CHUCTEMBI
MoHuTOpuHTa. CTHUnu3anusi 3JIeMEeHTOB HHTepdeiica ¢ ucnonbp3zoBanuem CSS.
JloGaBiieHHEe TTPOCTON MHTEPAKTHBHOCTH C moMoikto JavaScript. Coznanue makera
[JIABHOM CTpaHUIIblI C OTOOpaKeHUEM OCHOBHBIX MokazaTeneil. PaboTta ¢ roToBbIMU

mabgoHaMu UHTEep(PecoB.
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10.3 BBenenue B Python nist 63keHa pa3padoTku

Teopust: OcHoBbl Python: cunTakcuc, TUNbl JaHHBIX, CTPYKTYphl. BBeneHue
B Flask nnsi cosnmanusi BeOG-cepBepoB. OOpaboTKa 3ampoCOB W MapIIpyTU3AIUs.
OcHoBbl paboTsl ¢ API.

[IpakTuka: YcraHoBka U HacTpoiika cpeabl pa3padorku. Co3iaHue mpocToro
BeO-cepBepa ¢ wucnosb3zoBanuem Flask. O6paborka HTTP-3anmpocoB u Bo3Bpat
nanubix. Cozmanne APl jis mosnydeHuss MaHHBIX O TOTPEOJEHUU DSHEPTUMU.
Wurerpanus ¢ cencopamu Ha Arduino.

10.4 Padora ¢ nanHbIMH: cOop ¥ 00padoTKa MHGOPMALMH

Teopusi: Meronbl cOopa HaHHBIX B MNPOMBIIUIEHHOW cpeae. Popmarbl
nanubix: JSON, CSV. OcHoBbl 00pabOTKM JaHHBIX ¢ HCIOJb30BaHWEeM Python.
MopenupoBaHue JaHHBIX O TOTPEOJICHUH YHEPTUH.

[Tpaktuka: ['eHepanusi TECTOBBIX JaHHBIX O MOTpedseHun sHeprun. Co3gaHue
CKpunTa 11 00pabOTKU U aHAJIM3a JaHHBIX. BhluncIeHne OCHOBHBIX MOKa3aTeNeH:
cpenHee moTrpebiieHne, MUKOBbIe Harpy3ku. CoxpaHeHHE M 3arpy3ka JaHHBIX
B (hopmarte JSON. C60p nanubx ¢ Arduino-ycTponcTB.

10.5 Co3nanue Bu3yajJu3anuu JaHHbIX

Teopusi: OCHOBBI BU3yalnu3aluu JaHHBIX. BUOTHOTEKU NI BU3yaIU3alluu:
Chart.js. Tumsl rpadHuKOB 1 [UArpaMM IJ1si OTOOPaKEHUS IPOMBIILICHHBIX TaHHBIX.
[Tpunnume! 3pheKTUBHON BU3yaTU3AIIHIO.

[Ipaktuka: Marterpamus Chart.js B BeO-cTpanuiyy. Cosnanue Tpaduxos
MOTpeOJICHUsT PHEPTruu 3a pasHble mnepuoibl. JloOaBneHWE WHTEPAKTUBHOCTH K
rpadpukam. Busyanuzamusi aHoOManuié W TPEHAOB B TMOTPEOJEHUH DHEPTHUU.
WNuTerpanus 1aHHBIX ¢ GU3UIECKUX CEHCOPOB.

10.6 UnTerpanusi pponTeHaa u 63KeHAA

Teopwust: Ilpunnmmne! B3aumoeicTBus GpoHTeHaa u 03keHaa. Pabora ¢ AJAX
u Fetch API. Tlepenaya maHHBIX MEXKIY KIMESHTOM U cepBepoM. OOpaboTKa OmmMOOoK
U OTJIJIKA.

[IpakTuka: HacTpoiika B3auMOAEHCTBUS MEXIYy (PPOHTEHIOM U OIKEHIOM.

[lonyuenune naHHBIX C cepBepa U OTOOpa)keHHE WX Ha cTpaHulle. Peanmuzanus
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OOHOBJICHMSI TaHHBIX B pealbHOM BpeMeHHU. [[oOaBieHne 6a30BbIX peKOMEHIAIINM
M0 ONTUMU3AIMU dHEpronorpedneHus. Murerpanus ¢ pu3NUYECKUM MPOTOTUIIOM
Ha Arduino.

10.7 TecTupoBaHue U Npe3eHTALMS PelleHUs

[Ipaktuka: IlpoBeneHue TecTUpoOBaHUS CO3JaHHON cucTeMbl. JlopaboTka
MPUJIOKEHUST HAa OCHOBE BBISIBJICHHBIX MpobOsieM. [loAroTroBka mpe3eHTauu
peleHus. 3amuTa npoeKTa nepe ayIuTOprUe 1 MpuriaiieHHbIMA HAaCTABHUKAMU.
JlemoHcTpanus paboThl CUCTEMBI C TTOJKIIOUEHHBIMU CEHCOpaMHU.

JlabopaTopusi KpeaTUBHBIX HHAYCTPUA

11. Keiic «Co31aHue caiiTa-BU3UTKH OPTraHU3AIUN

11.1 Bgoanoe 3ansitue. Ilorpyxenme B Temy: <«GKypHaaucTuka
U Meaua»

Teopusi: OcHOBHBIE 0COOEHHOCTH KJIACCUYECKOT0o Meaua. IHTepBbIo, OCHOBBI
JIENIOBOTO 00IeHNs U MpodheCCUOHANBHON 3TUKH KypHanucta. Pazdop oCHOBHBIX
npodeccuif, OTHOCSIMXCA K JaHHOMY BHIYy JestenbHocTd. [Ipodeccun:
KypHanuct, ”HTEPBBIOEDP, PEJAKTOP, MEINA AHAIUTHK, KOPPECTIOHICHT.

[IpakTuka: IloaroToBKa K MHTEPBBIO HA 33/IaHHYIO TEMY: U3YUYECHHUE 3aJaHHOU
TEMBI, POpabOTKa BOMPOcoB. [IpoBeeHrne HHTEPBHIO HA 33IaHHYIO TEMY.

11.2 KypHaaucTCKUi TEKCT

Teopusti: Bunbl u xanpel TekcToB. IIpaBmiia Hanmmcanus tekctoB. Ilpecc-
pemms, dakt-muct. [Ipodeccun: Kommpaiitep, pemakTop, mpecc-ceKperaph,
HOBOCTHOW 0003peBaTellb, KOHTEHT-MEHEKED.

[IpakTtuka: Hanucanue nocT-penn30B MEPONPUATHUS B TPEX PA3HBIX KaHpax.

11.3 OcHoBbI poTorpadpun

Teopusi: Kanpsr porocremkn. OcHOBBI KoMmmo3uniuu. Pabora co cBeTom,
pakypcoMm, akcno3unueit. Ilpumenenue mpaBuna  Tpereil.  I[Ipodeccun:
doToxxypHATHUCT, (HOTOPENAKTOP, PEMOPTaXKHBIN (oTorpad, KoHTEHT-poTorpad,

CIIELIMATIMUCT M0 BU3YaJIbHOMY CTOPUTEIINHTY.
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[IpakTtuka: Cphemka (oropenopraka Ha 3ajJaHHyl0 Temy. lIpakTuueckuii
Mactep-kiacc no padore B ¢oropenaktope «Flyvi.io»: 6a3oBbie PyHKIMHU, KaK
HCKaTh TOTOBBIE 11a0JIOHBI, KAK MEHSITH 11a0JIOHBI, KAK HACTPOUTH pa3Mep Iu3aiHa.

11.4 BuneonpousBoacTso

Teopusi: HoBocTHo# croxer, Oisor, Bior. Ilouemy paguo u TeneBuaeHHE
710 cux nop nomyisipHbl. OCHOBHBIC TIpaBUJia POPMHUPOBAHUS HOBOCTEH, METOIUKHU
YUTKHU U MyOIUITUCTUKH. OCHOBHBIC OTIWYUS TOAA4YM Pa3BIICKATEILHOTO KOHTEHTA
U MyOJIUITMCTUYECKOTO Ha paauo u tenesuaeHuu. [Ipodeccun: Bungeo xxypHanucr,
BUJI€00JI0TEep, TEICBEAYIINUM, BUICOMOHTAXKED, ONEPATOP, PEIKUCCEP MOHTAXKA.

[IpakTtuka: PaGora B Buaecopenaktope «CapCut» mo 3amaHuio meparora,
B XOJI¢ KOTOPOI'O JETH HAydaThCs OCYIICCTBIIATh HEJIWHEWHBIA MOHTaX BHUIEO-
U 3BYKOBBIX (hailJIOB, HAKJIAJIBIBATh TUTPHI, OCYIIECTBIISATH [IBETOBYIO U TOHATLHYIO
KOPPEKIIUIO U300pakeHuUsl, MUKIITUPOBATh 3BYK U CO3/1aBaTh CIEIN(PHEKTHI.

11.5 Cio:xxHbIe MeTUATIPOEKTHI

Teopusi: ConumanpHas pexinama, NpsMod 3(up, HTOKyMEHTaIbHOE KHHO,
MYJIBTUMEIUNHHBINA TIpoeKT. Pa3bop ompenenenuit, BuaoB, pazHullsl. [Ipodeccunu:
Pexuccep conuanbHOM pekiambl, TOKYMEHTAJIHCT, MPOAKOCEpP MYJIbTUMEONA,
CLEHApUCT, MEJINA MPOIIOCEP.

[Ipaktnka: CbeMKa M MOHTaX COI[MAJIBHOM pEKJIaMbl HAa MPEIJIOKEHHBIE
NeJaroroM TEMBI.

11.6 OcnoBb SMM

Teopus: Pabota cniermanucra 1mo PR B cOIMAIBHBIX CETSX.

[Ipaktuka: Pa3bop u TpUMEHEHHUE CaMbIX TOMYJSPHBIX TPHEMOB
MPOJBUKEHUS B COLMAIBHBIX CETSIX, IOKa3bIBAIOIIMX CaMble MPOAYKTUBHbBIC
pesynbtathl. [Ipodeccun: SMM-cnenuanucT, KOHTEHT-MapKETOJIOT, TapreToior,
community-menemkep, PR-menemxep.

11.7 3amura npoekra «Co31aHue caiTa-BU3UTKH OPTraHU3AIMID)

[TpakTuka: [Ipe3eHTanus caiTa-BU3UTKA OPTaHU3ALNY.
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Monyab «OCHOBBI IPOEKTHO-UCCIEA0BATENBCKOU AeITEJIbHOCTID)

Y4eOHBIN IJIAH

Tabimma 16
N KoaunuecTBO yacoB DopMbl
e .
/ Ha3sBanmue keiica/mpoexra aTrecranun/
n/n
Bcero | Teopus | Ilpakruka KOHTPOJISt
Ilemarorudueckoe
1 | Beemenue. Uto Takoe MpoeKT 1 1 0
HaOII0AEHHIE
Yro Takoe mpoOiema. Kak Mol
2 . p 1 0,5 0,5 Knacrep, urpa
MO3HaéM MHUP
Y IMBUATENBHBIN BONIPOC. YUHUMCS
3 | BBIABUTATH THIOTE3bI. ICTOUHUKH 2 1 1 Kunacrep, urpa
uHpopMaImu
4 Br16op Tembl ncceoBaHusl. 5 1 1 [TpakTnyeckas
Ienn n 3amayun ucciaea0BaHUS pabora
Ilemarormdueckoe
MeToapI Mcciaeq0OBaHMUS.
5 2 1 1 HaOII0AEHHUE,
MpeicnuTeNnbHBIC OTIepaIuu
urpa
COop marepuana st
6 HUCCIIeIOBaHUs. AHAINU3 U CUHTES. 5 1 1 Ilegaroruueckoe
CyxaeHus, yMO3aKITIOUCHUS, HaOJII0JICHHE
BBIBOBI
O06o0011eH1E TTOTYYEeHHBIX [TpakTryeckas
7 2 0,5 15
JTAHHBIX pabora
Hroro: 12 6 6

Conep:xanne y4e0HOro IJjiaHa

1. BBenenue. UTo Takoe NpoeKT

Teopust: lloHsTHE © mTPOEKTaX H HCCIEIOBATEIBCKON JEATEIBHOCTH
ydqamuxca. BaXHOCTh MCCIEN0BATEIILCKUX YMEHUW B JKU3HU COBPEMEHHOIO
yenoBeka. [Ipe3eHTanus uccieqoBaTeNbCKUX padoT yqamuxcsl.

2. YUto Takoe npodjema. Kak Mbl no3naém mup

Teopusi: [lonsitue o mpoGieme.

[Ipaktuka: VYnpaxHeHWE B  BbIBICHUU NOPOOJEMbl M  HU3MEHEHUU
cobctBeHHOUM TOuKHU 3peHus. Urpa «IlocmoTpu Ha Mup uykumu riazamu». Urpsel

Ha BHUMAaHUC.
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3. YAuBHUTEJbHbIH BONPOC. YUYUMCS BbIIBUIaTh runore3bl. McTouHUKH
uHpopMannu

Teopusi: Bonpoc. Buasr BonpocoB. OtBet. IlpaBuna coBMecTHO pabOTHI
B mapax. [lonsitue o runotese. E€ 3HaueHue B vccienoBaTesbckoi padore. Bompoc
u orteer. Hudpopmauus. Wcrounuku wuHpopmanuu. bubnuorexa. Paborta
C SHIMKJIONEAUsIMHU U crnoBapsimu. becena. IIpaBuna oOeHus.

IIpaktuka: Urpa «Yragai, o uem crpocunun», «Haiam 3aragodyHoe cioBoy.
VYopaxxkHeHuss Ha OOCTOSITENBCTBA W YHPAKHEHUS, MpEIoJiaraiounme oopaTHbIe
neiictBus. Urpa «Haiinu npuunny». Pabora ¢ uctounukom mnpopmaiuu. Padbora
c kHuroi. Pabora c snexTpoHHbIM mnocobuem. [IpaBuna odopmiieHus cnucka
UCIIONIb30BaHHOM  nuTepatypsl.  OdopmieHre  cnucka  MCHOJIB30BAHHBIX
AIEKTPOHHBIX HCTOYHUKOB.

4. Boioop TeMbl ucciaenoBanus. lleau u 3axauu ucciegoBanusi

Teopusi: Krnaccubpukamus tem. OOmMe HampaBleHHUs HWCCICIOBAHUM.
[IpaBuna BeiOOpa Tembl ucciaeaoBanus. OTinnuune 1ueiau ot 3aaad. [locranoBka enu
UCCJIeIOBaHus 10 BbIOpaHHOW TeMme. OmpeneneHue 3amad aisl JTOCTHOXKCHHS
nocTtaBieHHOH 1enu. COOTBETCTBUE LIENIH U 3a7a4 TeMe ucciegoBanusa. CylniHOCTh
M3y4aeMoro mpolecca, ero riaBHble CBOMCTBa, ocoOeHHOCTH. OCHOBHBIE CTaUH,
ATaIlbl UCCIIEAOBAHUS.

[IpakTuka: ®opMyIMpOBKa LIEJIEH, TOCTAHOBKA 33/1a4.

5. MeToabl ucciaenoBanusi. MpIcjuTeIbHbIE ONIEPALIMH

Teopust: Dkcnepument. HaGmronenwe. AHKeTHpoBaHHME. MEBICTUTEIBHBIC
orepaluu, HeoOX0UMBIE ISl y4eOHO-HUCCIIEeI0BATENLCKOM eI TEIbHOCTU: aHAJIHU3,
CHUHTE3, CpaBHEHHUE, OO0O0OIIeHNe, BBIBOJABL. 3HAKOMCTBO C HaOIIOJACHUEM
Kak MeroaoM wuccienoBanua. Cdepa HaOMIOACHHUS B HAayYHBIX HCCIEIOBAHMSIX.
HNudopmarus 00 OTKPHITHSIX, CACTAHHBIX HA OCHOBE HAOIIOICHUI.

IIpaktuka: Hrpa «Ha3zoBu Bce ocoOeHHocTH mnpenmeray, «Hapucyi

B TOYHOCTHU IIPCAMECT.
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6. Coop Marepuasna s uccjieaoBanus. AHaau3 u cunre3. CyxiaeHus,
YMO3aKJI04YeHHs, BBIBOAbI

Teopusi: HccnenoBarensckuil mouck. CrocoObl (uUKcauu MOTy4yaeMbIX
cBefieHuN (0ObIYHOE MHUCHhMO, NUKTOTpauuecKkoe MHCbMO, CXEMbl, PHUCYHKH,
3HAYKH, CUMBOJIbI U Jp.). MBICIUTENbHBIE ONEpalui, HEOOXOUMBbIE 1Ji1 y4eOHO-
UCCJIEeI0BATEbCKOM JIEATEIbHOCTH: aHajliu3, CHUHTE3, CpaBHEHHE, 0000IleHue,
CYXKIEHUS, YMO3aKIIOUEHUS, BEIBOJIBI.

[Ipaktuka: 3ajanue, HaMpaBJI€HHOE HA PA3BUTHE YMEHUN aHAIM3UPOBATh
CBOM JICUCTBHUS U JI€NIaTh BBIBOJIBI.

7. O0001meHNe MOTyYeHHBIX JAHHBIX

Teopusa: O6obmenue. Ilpuembr 0000meHus. OmnpenenacHUss MOHITHIM.
Bri6op rinasuoro. [lociaenoBaTenbHOCTh U3I0KEHUSI.

IIpaktuka: Urpa «Yuumcs aHanu3upoBaTh», «Y YUMCsl BBIICIATH TJIABHOEY,

«Pacnonoxu MaTtcpuall B OHpGI[GJ'IGHHOﬁ IIOCJIICIOBATCIBHOCTH.
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1.4 Il.mannpyemMble pe3yJibTaThl

IIpeameTHBIE pe3yabTaThl:

— yMEHHE KIAacCU(PUUUPOBATH IIOJIE3HBIE HCKOMAeMble U OOBSICHATH
WX PUMEHEHHUE;

— HaBblku pabotel B QGIS: co3ganue umdpoBbIx KapT, o0paboTka
I'€OJIaHHBIX;

— BJIQJICHUE METOJIaMH OIIEHKH JKOJOTHYECKUX PHUCKOB M Crocobamu
3aIUTHI IPUPO/IBI;

— yMeHwe co3naBath ~ 3D-momenu W TOHMMaHUE — TPUHIUIIOB
MPOTOTUIIUPOBAHUS;

— 3HaHWe ¢ COOJIIOJIEHWE TpaBUi OE30MACHOCTH B TEXHUYECKOH
nabopaTopuu;

— T[IOHUMaHWE KJIacCUPUKAIMKU MaTepuaioB (METaIbl, MOJKUMEPHI,
KepaMuKa, KOMIIO3UTHI );

— yMEHHE OOBICHATH B3aUMOCBSI3b CTPYKTYPBI U CBOMCTB MaTEpPUAJIOB;

— HAaBBIKK IIPOBCACHUA IJKCIICPUMCHTOB IIO OIIPCACICHUIO (1)H3H‘IGCKI/IX

CBOMCTB MAaTEPHAIIOB;

— YMCHHE CO3/1aBaTh IPOCTHIE KOMITO3UTHBIC MaTepHuabl
Y TETJI03AIUTHBIC DKPaHBI;

— TOHUMaHWE OCHOB HAHOTEXHOJIOTHH U aJIUTUBHOTO MTPOU3BOJICTBA;

— 3HaHWE OCHOBHBIX KOMIIOHEHTOB pOOOTOB M MX (YHKITUH;

— HaBBIKM TPOrPaMMHUPOBAHMUSI  TPOCTHIX  AJNTOPUTMOB  yIPABICHUS
poboTom;

— yMEHHE COo37aBaTh AaBTOMATHYECKHME YCTPOWCTBA, pearupyromme
Ha BHEITHUE yCIIOBUS;

— HaBBIKH TECTUPOBAHUS CUCTEM B PEaJbHBIX YCIOBHSIX;

— yYMEHHE YIPaBIsATh podoTom ¢ momorisio [10 wim nmynera;

— 3HaHWE BUJOB TPAHCIIOPTA U OCHOBHBIX npaBuit [1/1/1;
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— HaBBIKM MojenupoBaHus B AnNyLOQIC W aHamM3a MPOMYCKHOM
CIIOCOOHOCTH;

— yYMEHHE YHUTATh YEPTEKHU U pabOTaTh C PYUYHBIM HHCTPYMEHTOM;

— CIIOCOOHOCTH TIPOCKTHPOBaTh M COOUPATh TIPOCTBIE MEXaHUYCCKUE
YCTPOMCTBA,;

— TOHUMAaHUWE MPUHIIUIIOB YHEPTOCHAOKEHHUS TTPEANIPUATHH;

— 3HaHWE OCHOB OWOHMKHM W TIPUHIMIOB pPabOThl OMOHHYECKUX
MaHUTYJISI TOPOB;

— 3HAHWE OCHOBHBIX TMPUHIIUIIOB W aPXUTEKTYphl BEO-TPUIIOKCHUI
JUTSI TIPOMBIIIIJICHHOM Cephr;

— TOHMMaHuE OCOOEHHOCTeH pa3paboTKu (PpoHTEHI W OIKEH] YacTe
TIPHJIOKCHUS;

— 3HaHME METOJOB cOopa, o0O0pabOTKM U BHU3YyaJdU3alMH JaHHBIX
0 MPOU3BOJICTBEHHBIX MpoIleccax;

— TOHMMaHUE TMPUHIMIOB MHTETPAIMd  PA3JMYHBIX  KOMIIOHCHTOB
IPOTrPaMMHOTO TIPOJIYKTA;

— YMEHHE CO3/1aBaTh 0a30Bble BEO-CTPAHMIIBI ¢ HCIOIb30BaHMeM HTML,
CSS u JavaScript;

— yMeHHue pa3padaThiBaTh MPOCTHIE OIKEH/I-CEPBUCHI C MCIOJIb30BAHUEM

Python u Flask;

— ymeHue 00pabaThiBaTh M BU3yaIU3UPOBATH TAHHBIE O TPOU3BOICTBEHHBIX
npoiieccax;

— yYMEHHUE UHTETPUPOBATH (PPOHTEHI U OIKEH]] YaCTH NIPUIIOKEHUS;

— YMEHHE TeCTUPOBATh U 10padaThIBaTh BEO-TIPUIIOKEHUS;

— 3Hanme BugoB CMU, nx ocoOOCHHOCTEH B OTIINYHIA;

— YMEHHE TOTOBHTh BONPOCHI U MPOBOAUTH WHTEPBBIO HA AKTYaJIbHbBIE
TEMBI;

— HaBbIK CO3J]aHUS XKYPHAJIUCTCKUX TEKCTOB Pa3HbIX >KaHPOB (HOBOCTH,

PENOPTaXKHU, IPECC-PETU3bI);
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— BJaJEHUEC TMPHUHIMIAMHU O KYPHAJUCTCKOH OSTUKM TIpU HANHCAHUH
MaTepUaJIOB;

— TIOHMMaHUE€ OCHOB KOMIIO3UIIMM W YMEHHE [IelaTh pPEerNoOpTaKHBIC
¢dotorpaduu;

— HaBblK 00paboOTKU M ynyuiieHus ¢ortorpaduil B mpodeccuoHaIbHBIX
penakTopax;

— yYMEHHE CHHMAaTh BHJEOMATepUabl B PA3IMYHBIX JKaHpaX (HOBOCTH,
OJ10TH, BIOTH);

— BJAJICHUE TEXHUKOU BUICOMOHTAXKA, BKJTIOYAsI paboty
co cnerpdPpeKkTaMmu U 3ByKOM;

— 3HaHWE MPUHIIUIIOB TUIAHUPOBAHUS KOHTEHTA JJIsI COLMAIBHBIX CETeH;

— TIOHMMaHHWE METOJIOB MPOJIBIKEHUSI KOHTEHTa B IU(pOBOH cpere;

— ymenue paborath ¢  coBpemeHHbiMu  digital-uHcTpymMeHTaME

AJIA CO3aHHA U paCIIPOCTPAHCHHA MCOUAIIPOIYKTOB.

MOHyJ'Ib «OcHOBBI HpOCKTHO-HCCHCHOB&TGHLCKOﬁ ACATCJIBHOCTH)

— HN3Y4YCHBI OCHOBHBLIC 3TaIlbl OpPraHHU3aluH HpOCKTHOfI ACATCIIBHOCTHU

(BBIOOP TeMBI, cOOp MHpOpPMAITUH, BEIOOD MTPOEKTa, paboTa HaJ HUM, TIPE3ECHTAIINSA);
—  OCBOCHBI MTOHSTHS 11EJTH, 00BEKTA ¥ TUIIOTE3bI HCCIICIOBAHMS;

— W3Yy4YeHBbl OCHOBHBIC MCTOYHUKH MH(OpMaANuu U mpaBuia oGopMIIeHUs
CIIUCKA MCIIOJIb30BAHHOM JINTEPATYPHI;

— OCBOEHBI NpaBWJIA KIACCU(DUKAIIMU M CPAaBHEHHUS, CIIOCOOBI MO3HAHUS
OKpYXaroiero Mupa (HaOIo1eHus, SKCIIEPUMEHTHI);

— U3y4YeHbl HWCTOYHUKM WHPOpMAIMU (KHUTA, CTapiiue TOBAPHIIU
U POJICTBEHHUKH, BUJIEO-KYPCHhI, pecypchl IHTEepHEeTa);

— OCBOCHBI IPaBUJIa COXpaHEHUS WH(POpMAITUU 1 PUEMBI 3aTIOMUHAHNS;

— c(opmMupoBaHBI HABBIKU BBIIEICHUS 00bEKTa UCCIETOBAHNS;

— OCBOEHO YMEHHE pa3AeisiTh yUeOHO-UCCIIEI0OBATEIbCKYIO JIEITEIbHOCTh

Ha dTaIbl;
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— cpOpMHUpPOBAHO yMEHHUE BBIIBUTATh THUIOTE3bl M  OCYIIECTBIISTH
WX TIPOBEPKY;

— OCBOCHBI HABBIKM aHalIW3a, CpaBHEHUA, Kiaccudukanuu, oOOOIICHUS,
BBIJICJICHUS TJ1aBHOTO, (POPMYITUPOBAHUS BBIBOJIOB, BHISIBICHUS 3aKOHOMEPHOCTEH;

— c(opmMupoBaHbl HaBBIKU PabOTHI B TPYIIIE;

— ocBoeHa paboTra C HCTOYHUKAMHU HH(POpMaluu, MPEACTaBICHUE

uH(GOpPMAIIMK B pa3JIMYHbIX BUJIAX, MPeoOpa3oBaHKe U3 OJTHOTO BUJA B APYToM;

— C(I)OpMI/IpOBaHO YMCHHUC TI0JIb30BATHCA CJIOBAPAMH, SHIUKIIONICAHUAMU

U IPYTUMHU Y4€OHBIMU TTOCOOUSIMU;

— OCBOGHO  IUIAaHMpOBaHME W  OpraHu3alus  UCCIEN0BATEIbCKOM
JESTENbHOCTH, MPEJCTABICHUE PE3yJIbTaTOB CBOCH AEATEIBHOCTH B Pa3IMUHBIX
BUJAX;

— c(opmMupoBaHbI HABBIKK pabOTHI C TEKCTOBOUW MH(OpMAITHEH.

JIMYHOCTHBIE pe3y/1bTaThI:

— (opMHpOBaHUE rOPJOCTHU 32 HAyYHO-TEXHUYECKHE JOCTXeHus Poceny;

— pa3BUTHE OTBETCTBEHHOI'O OTHOLIEHUS K O0YYEHMIO U CAaMOPa3BUTHIO;

— (opmupoBaHHE KOMMYHUKATHBHBIX HABBIKOB W YMEHHUS paboTaTh

B KOMaH/IC;

— OCO3HaAHHUE IICHHOCTH 3JI0POBOI0 1 0€30MMacHOr0 00pasa KU3HHU;

— pa3BHUTHE MOTUBALMH K TCXHHYECKOMY TBOPUECTBY U U300PCTATEILCTRY;

— (¢opMHUPOBAHUE SKOJOTHYSCKOTO CO3HAHUS U OCPEKHOTO OTHOIICHUS
K IIPUPO/IC;

— Ppa3BUTHE TPYAOIIOOHS M YIIOPCTBA B JOCTHIKCHUH IIEIICH;

— ¢opMHUpOBaHNE HABBIKOB CAMOOIICHKH 1 PE(IICKCHH;

— Ppa3BHUTHE TBOPYECKOIO IMOX0/1a K PEIICHHUIO TCXHUUSCKUX 3a71a4,

— ¢opMupoBaHHEe HWHTEpeca K TPO(PECCHOHABHOH  JACATCIBHOCTH

B TEXHUYECKOH cepe.
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MertanpeaMeTHbIe pe3yJabTaThbI:

— Pa3BUTHE AHATIUTUYECKOTO U UHKEHEPHOTO MBIIUICHHUS;

— yYMEHUE NIPOBOAUTH CPABHUTEIbHBIN AHAJIN3 TAHHBIX U J€J1aTh BBIBOJIbI,

— CHOCOOHOCTh TPHUMEHSATh TEOPETUUYECKHME 3HAHUS B MPAKTUYECKUX
MPOEKTaX;

— Ppa3BUTHE KOHCTPYKTOPCKUX HABBIKOB U HACTOMYMBOCTH B JIOCTUKECHUHU
LeJICH;

—  COBEPIICHCTBOBAHHUE HABBIKOB PA0OTHI C UKT-TEXHOJIOTHUSIMU;

— yYMEHHE NPE3EHTOBATh U 3aIUIIATh CBOU IIPOEKTHI;

— Ppa3BUTHE HABBIKOB KOMAHJHOU pabOTHI U pacpeIesICHHs POJIeH;

—  CHOCOOHOCTBH K CAMOOPTaHU3AIIUU U TJIAHUPOBAHUIO JICSITCIIBHOCTH;

— YMEHHE HaXOAUTh U AaHAWIM3UPOBATh WHQPOPMALMIO U3 Pa3HBIX
HCTOYHUKOB;

— Pa3BUTHUC KPUTUYCCKOT'O MBIIIJICHUA ITPHU OLICHKE PC3YJILTATOB.
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1.5 Bocniutanue
Hear  BocnuTanus: CO3/laHhe  YyCIOBUUM  mid  (POPMHUPOBAHUS
y O0O0ydJammIIuXcsi OCHOB JyXOBHO-HPABCTBEHHOM KYJbTYphl, TEPBUYHBIX
MpEACTaBICHUA O NaTPUOTU3ME, CEMbe, TPyAe U 0Ee30MacHOM TOBEJECHUU Ha
OCHOBE  TPAJUIMOHHBIX  POCCUHCKMX IIEHHOCTEH, a TakkKe pa3BUTHE
AMOIMOHATIBLHOTO MHTEJJIEKTA W HAaBBIKOB KOHCTPYKTHBHOI'O B3aMMOJICHCTBUS
B KOJIJICKTHBE.

3amauu BOCIMTAHUSA:

— COJEWCTBOBaThH  MPUCBOCHHUIO  OOYYAIONIUMUCS  TPAJUIIMOHHBIX
POCCUNCKMX JYXOBHO-HPAaBCTBEHHBIX IIEHHOCTEW (PKU3Hb, JOCTOMHCTBO, IMpaBa
U CBOOOJIbI YeJIOBEKa, MAaTPUOTH3M, TPaKIaHCTBEHHOCTh, cly>keHne OTedecTBy,
CO3UJIaTeIbHBIN TPY/I, KPETKasi CEMbS U JIP.);

— pa3BUBaTh KOMMYHUKATHUBHBIE HABBIKH, KYJIbTYpY TOBEICHUS, YMECHHUE
paboTaTh B KOMaHJIe, YMIATHIO U YBAXKEHHUE K APYTUM JIIOJIM;

— BOCHUTHIBATH OTBETCTBEHHOE OTHOIIEHHWE K CBOEMY 3/I0POBBIO,
6e30macHOMY OBEACHUIO B IPUPOIHON U TOPOJICKOH cpelie.

IlesieBbIe OPHEHTUPHI BOCIUTAHUS (10 rOaM/YPOBHAM 00y4eHUS):

— CrapToBbiif ypoBeHb: (HOPMHUPOBAHUE MMEPBOHAYAIBHBIX MPEICTABICHUN
0 HOpMax TMOBEICHUSI B KOJJICKTUBE, O€PEKHOM OTHOIIICHUU K pe3ysbTaTaM Tpyaa,
YBKEHUH K CTapILIUM.

®opMbI M METOIbI BOCIIUTAHUS:

— Oecenpl, AUCKYCCUH, ITHYECKUE TUATIOTH;

— KOJUIEKTUBHbBIEC TBOpYECKHUE JieNa (TIpa3JHUKH, BAKTOPUHBI, BEICTABKH);

— TMPOEKTHAasT W  HUCCIENOBaTeNbCKas  JIESITENbHOCTh  COLMAIbHOM
HaIpaBJIECHHOCTH;

— BCTPEYM C UHTEPECHBIMH JIFOJIbMU, IPEJICTABUTESIMU PO ECCUii;
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Ycii0BUS BOCIIUTAHUA

— CO3JaHME€ BOCHUTHIBAIOLIEH Cpellbl B y4eOHOU Ipymie U CTPYKTypHOM

NOJIPa3/ICIICHUN;

— HOoAACPIKKAa ACTCKUX MHUIIUATUB, CAMOYIIPABJICHUA,

— B3aUMOJIEUCTBUE C

YUPEKIAECHUAMU KYJIbTYpbI U CIIOPTA;

CEMBEN,

00I1IECTBEHHBIMU

OpraHu3alUsIMH,

— HCIIOJIBb30BaHUC PCCYPCOB peFHOHaHBHOﬁ CUCTCMBI AOIIOJHUTCIIBHOI'O

O6pa30BaHHH, B TOM 4YHCJIC HaBUIraTopa AOIIOJIHUTCIBHOIO 06pa3OBaHHH HeTeﬁ

CBepay10BCcKOil 001aCTH.

AHaan3

yepes

[Neaarorut4ycCKocC

pe3yJIbTaToB

HaOII0CHHE,

BOCIIMTAaHUA

AHKCTUPOBAHUC,

MEPOIPUSATHUSX, TOPTPOIUO JOCTUHKEHUN 00ydaroIerocs.

KasenaapHplii IVIaH BOCIMTATEIbHON PadoThI

aHaJIn3

OCYIICCTBIIACTCA

y4acTusi B

HN3YUCHUC HCTOPUUCCKUX COOBITHI
U COBPECMCHHBIX Tpa,[[HLleI.

Taomuma 3
Ha3Banmne
Cpox ®dopma
Ne co0bITHS, P Hean P
NpoBeIeHUusA NpoBeIeHUst
MeponpUsITUSI
«As6vKa O0ecrieueHue OE30IIaCHBIX
YK YCIIOBHH ISl )KU3HH U 37I0POBbBS
1 besonacrocTn: CeHTs0pb 0o0y4JaroImuxcs, IPEIOTBPAILEHUE Becena
cTapT B O€30IMacHBIN p i - 1P P
o TpaBMaTH3Ma U HECYACTHBIX
o CITy4acB
o dopmupoBanue 3HaHUN U HABLIKOB
2 | «be3onacHsblii nem» OKT0pB pMup Becena
0€3011aCHOTO MOBEJCHUS Ha JIbIY
dopMHUpPOBaHUE HETATUBHOTO
OTHOIICHHUSI K KOPPYTILIHH,
«CKaxu Ko 1105044 d Becena
3 PPy Hos6pb BOCIHUTAHUE JTUYHOM ’
HET» BHKTOpPHHA
HETEPITUMOCTH K JIFOOBIM
MIPOSIBJICHUSIM ATOTO SIBJICHHSL.
dopMHUpoOBaHUE YYBCTBA
«B enuHcTBE — Hata PMHP yB
NaTpPUOTU3MA, YBAKEHUS K UCTOPUU
CHJIa» MEPOTIPHUSITHE,
U KynbType HapoaoB Poccun, o
MOCBAILIEHHOE J[HIO Hcropuyeckuin
4 Hos6ps 0CO3HAHHE [IEHHOCTH €OUHCTBA U
HapOJIHOTO N KBECT
TPaKIAHCKOM COJIMTAPHOCTH Yepe3
€IMHCTBA

52




Jebatsl «Jlomken

DopMUpPOBaHHE aKTUBHOM
JKU3HEHHOM NTO3UIUHU, YMEHHUS

S | U MIKOJBHUK ®despaib AP VMCHTHDOBATE. CIIVILIATE I JeGatsbr
3apabaThIBaTh?» PryM P » LY
yBa)aTh 4y»KO€ MHEHUE
«IIyTh 3amuTHUKA:
BEIOOD U
DopMUpPOBAHUE TOHUMAHUS
OTBETCTBEHHOCTbHY
3HAYMMOCTH BOMHCKOTO JI0JIra U
6 | MepompusTue, DdeBpab Juckyccus
repousMa Ha IpUMeEpPax U3 UCTOPUHU
nmocasieHHoe J[Hro
Y COBPEMEHHOCTH.
3alllUTHUKA
OrteuectBa
DopMHUPOBAHUE YBAKUTEITHHOTO U
Buneonosapasienue
ITyOOKOTO OTHOIIEHUE K TBopueckas
7 | x MexnynapoaHomy | Mapr
YKEHCTBEHHOCTH, MATEPUHCTBY U MacTepckas
JKEeHCKoMY JIHtOo
POJIH JKEHIIMHBI B OOIIECTBE
Bocnuranue 0TBETCTBEHHOCTH 3a
8 Nrorosas urpa «5 — Mant CBOM pELICHHUS: TIIOXOH On3Hec- 3amura
MIPEANPUHUMATEIb) P TJ1aH BEJET K «IIPOUTPHITITY» Ou3Hec-uen
3amuTa ynpoménHoi Ou3Hec-uuen
. dopMUpOBaHKHE UHTEPECA K
«lTyTh K 3BE€31aM: OT
KOCMOHABTHKE U aCTPOHOMHUH,
MEUTHI K Nurennexryan
BOCIIMUTAHHUE YYBCTBO TOPIOCTH 32
peaTbHOCTHY BHO-
9 Armpenb Hay4dHbIE JOCTIKEeHHsS Poccun, .
MEpOIIPUSATHE, TBOPYECKU
pacuImpeHue IpeICTaBICHUs O
MOCBsIIeHHBIEC [[HIO . KBECT
BcenenHoli 1 MecTe 4yenoBeka B
KocmonaBTuku .
Heil.
dopMupoBaHUE TITYOOKOTO
YBaXXEHUS K HCTOPUUECKOMY
«IToaBury *XuTh B M
MOABUTY HapoJia B Bennkoit
Bekax!» N
. OreuecTBEHHOH BOIHE,
10 | meponpustue, Maii becena

MOCBsIIEeHHbBIE [{HI0
IToOener

BOCIIMTaHKE YyBCTBA MATPUOTH3MA
U JINYHOM COMPUYACTHOCTH K
COXPAHEHHUIO MaMsTH O BETepaHax
U TepOosiX
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Pa3nen 2. Kommiekc opranu3anuoHHO-TIeIaroru4ecKux ycJI0BHUii

2.1 KanenpapHslii yueOHbIi rpaguk

Tabnuma 2

Ne OcCHOBHBIE XapaKTEPUCTHKH
n/n 00pa3oBaTebHOI0 Mpolecca

1. | KonudectBo yueOHbIX HEENb 36

2| KonnyectBo yueOHBIX qHEH 72

3. | KonnuectBo yacos B Hezemo 4

4. | KomnuectBo yacos 144

5. | Hagano 3ansruii 14.09.2026 r.

6. | Beixonnsle nan 31.12.2026-10.01.2027 r.

7 | OkoH4aHMe y4eOHOrO Toza 06.06.2027 .

2.2 YcJ10BHS peajiu3anu NporpaMmmel
2.2.1 MaTepuajibHO-TEXHUYECKOe o0ecleuyeHue

Yuebubie ayauTopun, oTBevaromue TpedboBanusm CII  2.4.3648-20
JUTSL YIPEXKACHUH TIONOTHUTENHHOTO 00pa30BaHus, C MHIAUBUIYATIbHBIMU PA00YUMHU
MecTaMU (CTOJIbI, CTYJIbs) O0YUYaIOIUXCS U OJJHUM pabOuMM MECTOM JJisl Telarora
JOTIOTHUTENIBHOTO 00pa30BaHUs.

Obopyodosanue:

— 3D-npunTep;

— LED-unaukatops! (pa3HbIX IBETOB) - S LIT. HA APy

— LEGO MINDSTORMS EV3;

— Jlatumku ocBemeHHOCTH ((poTOpe3nucTopsl) - 1 mT. Ha mapy

— Haruuku temnepatypsl (DS18B20) - 1 mit. Ha mapy

— Jlatymku  ypoBHA W Hamuums ~ MarepualioB  (MH(]pakpacHbIe,
yIIbTPa3BYKOBbIE, POTOJATUUKH);

— Jlocka HacTeHHast IpOOKOBasi;

— V3mepuTtenbHbIe MHCTPYMEHTHI (IITAHTEHIIUPKYITh, TMHEHKA, PYJICTKa,

BECHI);
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— HMHutepaxkTuBHasa 10CKa;

— HcToyHMK nUTaHUS;

— MakeTHbie maThel (MakeTku) - 1 mT. Ha mapy

—  MuxkpoxkouTtposuiep (Arduino, Raspberry Pi);

—  MynapTUMEUIHBIN IPOEKTOD;

—  M®YV (uBetHoii KOUp, NPUHTED, CKAHED);

— Ha6op Energy Box (sionactu 1j1s1 BETpOT€HEepaTopa);

— HabGop py4HBIX HHCTPYMEHTOB;

— HoyTOyku/KoMnbIOTEpHI (mo KOJINYECTBY o0y4Jaronuxcs +
pernojiaBatess);

— Ilmara Arduino Uno (1 wmt. Ha nmapy o0yJaromuxcs)

— ITmara Arduino u gaTuukwy;

— TIpoBojaHbIe KOMIIBIOTEpHBIC MbIH (15 1mIT.);

— Pene ynpaBnenus MoTopamu;

— CoenuHuTenbsHbIe MPoBoa "mana-namna" - 1 Habop Ha mapy

— Tenexxa ayia XxpaHeHUs HOYTOYKOB;

— YBenuuuTenbHbIe CTEKIIA, MUKPOCKOIIHI;

—  Y4yeOHO-MeTOAMYECKUI CTeH T MPeoOpa3oBaHusl U KOMMYTAIlUU YHEPTHUH;

—  @nunyapr;

—  DJIeKTpOABUraTeN M (IOCTOSIHHOTO TOKA, IIIaroBBIE);

Pacxoonvie mamepuansi:

OCHOBHbIE KaHIIEJISIPCKUE MPUHAIJIC)KHOCTH:
— bymara (nucyasi, KapToH);

— Kapanpammu, mapukoBbie pydkd, Mapkepsl (permanent, whiteboard);
— IInmactuk ns 3D-ipunTeEpa;
—  CxoT4, KJIeH.

JleMOHCTpalMOHHbIE U TA0OPATOPHBbIE MAaTEPUAIIBI:

— T'oToBble U3aEIUs U3 KOMIIO3UTOB (KapOOH, CTEKIIOTKAaHb, KEBJIAP);
— Kaprouku-o6pa3ipl MaTepuanoB (MeTaJLl, AEPEBO, IIIACTUK, TKAHb,

CTEKJIO, KEpaMHKa);
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— Maketsl Monekya (rpaduT, yriepoaHble TpyOKH, QyJuiepeHsl);

— TepmouyBcTBHUTENBHASA PYyYKa, CMAPT-TEPMOIUICHKA, TOJIUMEPHI TAMSITH
dopMbI;

—  DOopMOYKHM I MOJIEIIEN, IUTACTUKOBAs ITOCYA;

DIIEKTPOHHBIE KOMITOHEHTHI:

— AkkymynsTopHas O6arapes;

barapeiiku (AA, «Kpona» 9B);

— barapeitnbiii 010k (4XAA) ¢ kabesaeM MUTaHus;

— WudpakpacHbie WK yIbTPa3ByKOBbIC JATYUKU YPOBHS U HAJTUYUMUS
CBIPBS;

— KabGenu u mrexepsr;

— Kab6ens nutanus (220 B wiu no TpeOOBaHUIO CUCTEMBI);

— KpemnexHbie 371eMEHTh 1 MOHTa)KHBIC KOPITyCa;

—  MuxkpoxkouTtposutepsl Arduino, Raspberry Pi nin ananoruyseie;

—  MHOTrOXUIBHBIE TIPOBOJIA ISl TIOJKITIOYCHHSI TATIUKOB, peJie © MOTOPOB
(ceuenwue 0,5-1,5 Mmm?);

— IIpoBoma u coequHUTETHHBIC KaOEIH;

— Pa3beMbl ¥ KIIeMMHBIC KOJIOKMH,

Pesucropsr 220 Owm;

— Perne anexTpoMarHuTHOE MIIM TBEPIOTEIHHOE;
— Tepmoycamounbie TpyOKH MaJIOTO JUAMETpA.
Hngpopmayuonnoe obecneuenue:

— AnyLogic;

— Microsoft Office;

— CAIIP «Kommac-3/1»;

— Arduino IDE 2.0+

— Ardublockly;

— LibreOffice.
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Monyab «OCHOBBI IPOEKTHO-UCCJIEA0BATENIBCKOU AeITEJIbHOCTID)

— OO6opynoBaHue: NEPCOHAIBHBI KOMIBIOTEP/HOYTOYK, MPE3ECHTAIIHOHHOE
o0opyioBaHUE, TPUHTED.

— Nudopmanmonnoe odecniedenue: omeparnuonnas cucrema Windows 8,10 /
MacQOS; 6pay3ep nocnenneit Bepcuu; mporpaMmHoe oodecnedenre Microsoft
Office.

- PaconHme MaTCpHUaJIbl: 6yMara, ITAapUKOBLIC PYYKH, KapaHIalllu.

2.3.2 Kanposoe obecnieueHue

[Iporpamma peanusyercs TmegaroraM JOMOJHUTEIBHOTO 0Opa3oBaHUs,
KOTOpbIE HMMEIOT COOTBETCTBYIOIEe OOpa3oBaHHE, 00JIalal0T TICHUXOJIOTO-
NeJJarorHYeCKUMU  KOMIIETCHIIMSAMU B cdepe mpodecCHOHaTbHON OpUEHTaINH,
a TAKXK€ BJIAJICIOT 3HAHUSIMU U MPAKTUYECKUM OTBITOM B 00JIACTH MPOMBIIILICHHOTO
MIPOU3BOJICTBA.

YpoBeHb 00pa3oBaHMs TIEAArOroB: BhHICIIEe 00Opa3oBaHHME — OakaiaBpuar,
BBICIIIEE 00pa30BaHUE — CICIHAIMTET I MarucTparypa.

YpoBeHb  COOTBETCTBUS  KBaludukamuu:  oOpa3oBaHHMe  Tejarora
COOTBETCTBYeT  mpoduiao  mnporpammbl.  [IpodeccroHanbHas  KaTeropus:
0e3 TpeOoBaHU K KaTeTOPHH.

PeanuzoBbiBaTh MporpaMMy MOTY M JIpyrHe MEAaroru JOMOJHUTEIBHOTO
oOpa3oBaHus, 00JIaAlOMIUE JOCTATOYHBIMH 3HAHUSMU B OO0JIACTH TEJArOTUKU
1 TICUXOJIOTHH, 3HAIONIE 0COOCHHOCTH O0YUYEHHUS IMOIPOCTKOB.

3anstua 1o  Moayir  «OCHOBBI  IMPOEKTHO-UCCIIEN0BATEIbCKON
NEATENIbHOCTU» PEANU3YIOTCA IEIaroru4eckuM COTPYIHHKOM OpraHU3aluu-
y4acTHHKA, O00JaaronuM Mpo(ecCHOHANBFHBIMU 3HAHUSIMU W KOMIIETCHIIUSMHU
B 00JIaCTH MPOEKTHOM 1 HCCIIEIOBATEIILCKOM ICATEILHOCTH. Y pOBEHb 00pa30BaHUs
BBICIIEe — OakamaBpuar, CHENHaIUTeT Wiu Maructparypa. [Ipodeccronanphas

KaTteropusi: 0e3 TpeOOBaHUI K KaTeTOpHUHU.

57



2.4 @opMBbI aTTECTANUN/KOHTPOJISI M OLIEHOYHbIE MATePUAJbI

[IpengycMoTpeHo  HMCHONB30BaHWE  CHEAYIOMIMX (OpPM  OTCIICKUBAHMUS,
(ukcanuu U NpeabsBICHUS 00pa30BaTEIbHBIX PE3YJIbTATOB:

— chocobvt u Gopmol GvIAGIEHUA pPeE3YTbMAMOE: CaMOCTOSTEIbHBIC
paboThI, MPaKTHUECKHE PA0OTHI, OIIEHKA PE3yJIbTaTOB padOThI HaJ KEHCOM.

— choco0vl u hopmul pukcayuu pe3yrvmamog: KypHaj NOCEMIAEMOCTH,
BEJIOMOCTh YCIIEBAEMOCTH, MPOCKThHI O0YJaIONTUXCS;

— cnocobvl u popmol npedvAGIECHUA U OEMOHCMPAUUU PE3YIbMAMO6:
PEe3YIbTAThI BHITIOJIHEHUS YU4eOHBIX KEHCOB.

[IpueM Ha oOydeHHME OCYIIECTBISIETCS 0€3 MPOBEACHHUS BCTYMUTEIbHBIX
UCTIbITAaHUN. BBOJHAs AMAarHOCTUKA ONPEACIICHUS YPOBHS YMEHUM, HaBHIKOB
IIPOBOJIUTCS B Haudajie oOydeHHust B ¢opMe coOeceOBaHUsI U SBIISICTCS BXOIHOM
orieHkoi Monutopunra (Ilpunoxenue 1).

Attectanusi  oOydarommxca 1o nporpamme «[IPO®kammnyc: obmas
CrielraInu3alms BKJIFOYAET CyMMy 0amioB TEMATUYECKOTO
kouTposst (IIpunoxenue 2).

TemaTuueckuii  KOHTPOJIb  SBJISIETCS UTOTOBOM  CyMMOW  0aJuioB IO
pe3ylnbTaTaM OCBOCHHS TEM, pa3lelioB Kypca (Moayisi) oOpa3oBaTelbHOU
OporpaMMbl, B COOTBETCTBUM C  KQJICHAAPHO-TEMATHUYECKUM  IUIAHOM C
MCIIOJIb30BaHUEM OLICHOYHBIX MaTepuaioB (IIpunoxenus 3).

Cymma 0amioB pe3yiabTaTOB aTTECTAllMU TEPEBOJUTCS B OJWH W3 yPOBHEH
OCBOCHHS 00pa3oBaTeNbHONW TMporpamMmbl. [Iporpamma cuuTaeTcss OCBOEHHOM
MIPY MOJTYyYEHUN JOCTATOYHOTO KOJIMYECTBA OaIOB.

Juunocmuvie u memanpeomemmuvie pe3yibmampl  OTCICKABAKOTCS
MOCPEACTBOM HAOJIOAEHUS 3a IMHAMUKOW O0OYYarollerocsi B MPOLECCE OCBOCHUS
nporpaMmbl. OI[€HKA JIMYHOCTHBIX U METANIPEIMETHBIX PE3YyIbTATOB MPECTaBICHA
B [Ipunoxenuu 4, 5.

MOHUTOPUHT  JIMYHOCTHBIX  PE3YJbTATOB  OILEHUBACTCS MAKCUMYM B

20 6awtoB (10 GamutoB — MPOMEKYTOUHBIA KOHTPOJIb, 10 0aJlJIOB — MTOTOBBIN
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KOHTPOJIb). ~ MOHUTOPUHT  METaNpeIMETHBIX  PE3yJIbTaTOB  OIICHUBACTCS
aHAJIOTUYHBIM CIIOCOO0M (MakcumMyMm 20 6asioB).

[Ipu ycnmemHoM O00ydyeHMM 1O MpOrpamMMme, COBOKYIHas — OIEHKa
3a TEeMAaTUYECKUA W UTOTOBBIM KOHTPOJIb MO3BOJISIET OOydaronuMmcs HaOpathb
ot 11 no 20 6anos.

2.3.2 OueHO4YHbIE MATEePUAbI
OrneHOYHBIC MaTepHuabl HEO0OXOUMBI JUTST YCTaHOBJICHUS
COOTBETCTBYIOIIIETO YPOBHSI YCBOCHHSI MPOrPAMMHOTO MaTepuana IO HUTOram
TEKYIEro KOHTPOJsi 00pa3oBaTEIbLHON JIEATEILHOCTH OOYYAIOIIUXCS U YPOBHS
ocBoeHus JJOOIT «ITPO®xkammyc: 0011ast crienrain3anus o UToramM aTTeCTaium.

B coorBercTBMM ¢ TeNBbI0 M 3aJa4aMH  [IPOTPAMMBI, HUCIIOJIB3YHOTCS
cnenyromue GopMbl ONIPeAeICHUsT PE3YIbTATUBHOCTH OCBOCHUS MMPOTPAMMBI:

— 4Yepe3 YCTHBIM (PPOHTANIBHBINA OMPOC MO OTJASIBHBIM TeMaM MPOUICHHOTO
MaTepuana;

— dYepe3 BBIMOJIHEHUE NMPAKTHYECKOH / 1Ta00paTOpHO# paboThI;

— TOCPEACTBOM METO/a HAOJIOACHHS 3a JeATEIbHOCThIO 00ydYarolerocs
B IIpOLIECCEe 3aHATHI U MPOEKTHOM eI TeIbHOCTH;

— 4Yepe3 3alluTy pelIeHus Keiica (B COOTBETCTBUM C KPUTEPHUSIMM)
(ITpunoxxenue 3);

— MOHHUTOPHMHT Pa3BUTHS METANpPEIMETHBIX, JHUYHOCTHBIX PE3YJIbTaTOB
obOyuaromuxcs ([Ipunoxenue 5, 6).

2.4 MeToau4yecKkue MaTepHaJIbl

OO6pa3oBaTenpHBI TPOIECC OCYIIECTBISETCS B O4YHOM  (opme, HO
mpy HEOOXOIUMOCTH 3aHITHS MOTYT MPOBOJIUTHCA B JUCTAHIIMOHHOW (opme
oOydennsi. OcHOBHasi popMa OpraHU3ANUKM YIEOHOTO 3aHATHS — MPAKTHYECKOE
3aHSTHE.

Buow 3anamuii o01iepa3BrUBaoield MporpaMmsl (B 3aBUCUMOCTH OT 1iesiei
3aHSTUS U €r0 TEMBbI): JICKIIMs, CEMUHAp, MacTEep-KJIacC, MPAKTUYECKOE 3aHATHE,
OTKpPBITOE 3aHSTHE, TeCcT, HU(DPOBON TecT, ayAauo- U Buaeodailsibl, 1adopatopHas
pabora.
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[lo Tumy opraHu3zanuu B3aUMOJEHCTBHUS TNieAarora ¢ OO0y4yaroUUMUCS
UCIIOJIB3YIOTCS  JTMYHOCTHO  OPUEHTHPOBAHHBIC  TEXHOJOTHH, TEXHOJOTHUU
COTPYAHUYECTBA.

Peanuzanus  mporpaMmbl  MpeariosiaraeT — MCMHOJIb30BAaHUE — 3I0POBbE
cOeperaronux TexHOJOrud. CrHenuanbHBIX MEIUIIMHCKUX TPOTUBOIOKA3aHUN K
3aHIATHSIM TEXHHYECKHM TBOPYECTBOM HE CYIIECTBYET, HO POJUTEISAM U TMEIArory
HEO0OXOIMMO C 0COOBIM BHHUMAHHEM OTHECTHCH K JICTSM, OTHOCSIIUMCS K TPYIIIe
pHUCKa IO 3pPCHHIO, TaK KaK Ha 3aHATHSIX 3HAYUTEIBLHOEC BPEMS OHH IOJIB3YIOTCS
KOMITBIOTEPOM M JIPYrOM TEXHHUKOW, TPeOYIomeld 3pUTEIbHON KOHIICHTPAIUU
W HanpsOKCHHWS OpTraHoB 3peHus. IlegaroramMu TPOBOAMTCS TpEIBapUTEIbHAS
Oecena ¢ pOAUTENIMH, B KOTOPOUW aKIIEHTUPYETCS BHUMaHUE Ha 00O3HAYCHHYIO
npooiieMy.

3nopoBbecOeperatomiasi  ASATEILHOCTh  peau3yeTcsl 4epe3  CO3/JdaHue
0€30MacHBIX MaTepUAIbHO-TEXHUUYECKUX YCJIOBUM; BKIIOYEHUEM B 3aHITHE
JTUHAMHYECKUX T1ay3, TEePUOJANMYECKON CMEHBI JIeITeIIBHOCTH O00Yy4YarommmuXcs;
KOHTpOJIEM TIIelarora 3a COOJIOJieHHeM OOyJaromUMHCS TpaBUid  PadOThI
3a TEPCOHAIBHBIM KOMIIBIOTEPOM W BBICOKOTEXHOJIOTHYHBIM O0OPYI0BAHHEM;
co371aHue OJAroMpPUSITHOTO TICUXOJOTMYECKOT0 KJIMMaTa B yueOHOH TpyIIIe.

B o0OpasoBaTenpHOM TIporecce HCIOIB3YIOTCS — CIEAYIONIUE Memoobl
00VUeHUsL:

1. BeITaruBaromas MoJieib OOyICHHUS;

2. Hrposoii;

3. Keiic-meton;

4., KoMOWHHUPOBaHHBIN METO;

5. Meron «/lu3aifH MBIIITICHUEY;

6. Meton «DoKaIbHBIX 00HEKTOBY;

7. Mertox Scrum, eduScrum;

8. MeTtoa mpoOIeMHOT0 M3I0KECHHUS,

9. HarnsamHeni: JaeMOHCTpamus IUIAKaTOB, CXeM, TaOJuWIl, JHarpamm;

HCMOJIb30BAHUE TEXHUYECKUX CPEACTB; MPOCMOTP KMHO- U TEJICTIPOrPaMM;
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10. IlpakTHUecKuii: NPaKTUYECKHUE 3a1aHUs; AaHATIU3 U PEIIEHHE TPOOIEMHBIX
CUTYyaIuK;

11. IlpoexkTHO-HCCAEN0BATENBCKU .

Bri6op MeTomoB 0OydeHHs OCYIIECTBISIETCS HCXOMAS W3 aHaIu3a ypPOBHS
TOTOBHOCTH O0YYaIOMINXCS K OCBOCHUIO COACPKAHUS MOIYJIsI, CTETIEHHU CIIOKHOCTH
Marepuaiia, Tuna ydeOHoro 3aHsaTus. Ha BbIOOp MeTO/0B 00y4YeHUs! 3HAUUTEIBHO
BJIMSIET TIEPCOHANBHBIN COCTaB TPYIIBI, HHIWBUIYaTIbHBIE OCOOCHHOCTH U 3aIPOCHI
00yJaronuxcsi.

OO6pazoBaTenbHbIN MPOIECC CTPOUTCS Ha CACAYIOIIUX APUHYUNAX:

—  NpuHyun HayyHocmu. YCBOGHHE aKTyalbHBIX 3HAHHUM, OTpa)arouux
Hay4YHYIO JCHCTBUTEIBHOCTh, COCTABIIIONIMX B3aMMOCBS3h TEOPETHYECCKHUX
Y TIPAKTUYCCKUX 3HAHUH;

—  npunyun  HaeasioHocmu.  CONOCTaBIEHHE  HarJsIAHOTO — o0pasa ¢
ONMKCATENLHON XapaKTepUCTUKON MIpeIMeTa, 00bEKTA, SIBJICHUS;

—  npuHyun OocmMynHocmu, Y4€Ta BO3pPACTHBIX W HWHIUBUIYAIbHBIX
0COOEHHOCTEHM 00yJaroUXCs B MPOIECCE OCBOEHUs MporpaMmmbl. ComocTaBiieHne
collep KaHMs, XapakTepa U 00b€Ma yueOHOro maTepuaia C YpOBHEM pa3BHUTHS,
MOJITOTOBJICHHOCTH 00 yYarOIIUACS;

—  npuHyun O0co3Hawus npoyecca ooOyuenus. Pa3Butue pedrekcuBHON
MO3UIMU: YTO y3HAJ HOBOE, KaK AyMajl paHbIIIe.

DopMbI 00y4eHHS:

— ¢poumanvHas — paboTa mMemarora co BCEMH OOYYAIOMIUMHUCS B €TUHOM
TEMIIC U C OOIIMMHM 3aJjadaMu;

— epynnosasi — 0O0Opa30BaTENbHBIA MPOIECC MPOBOASATCS B MOATPYIIIAX,
cocrosux u3 He 6onee 6 yenoBek. PaboTa perynupyercs menarorom;

—  UHOUBUOYANbHAsL ~ —  B3aUMOJEWUCTBHE  MEJAAroroM C  KaXJIbIM
obOygaromumcs. OOydarommecs IMOIydaroT, ISl CAaMOCTOSTCIIBHOTO BBITIOJHCHMS,
3alaHns, CIENHUATbHO TMOJ00paHHBIE B  COOTBETCTBHM C  TOJITOTOBKOU

1 BO3MOXKHOCTSIMM.
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Dopmul nooeeoenus Umoz08 peanuzanuu JOTIOTHUTEIHHON
o011eo0pa3oBaTeyibHONM 00IIepa3BUBAIONICH MpOrpaMMbl: aHaIU3 MPOJETIaHHON
paboThl, TpymmoBas OIeHKa pPaldoT, JEMOHCTpalus pe3ylbTaTa, 3alluTa Keiica,

Mpe3eHTalus MpoeIaHHOW paboThl, Mpe3eHTalMs] TPOAYKTA.
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[Tpunoxenue 1
IIpumep BXOAHOM THATHOCTHKH

(MakcHMMalIbHOE KOJIMuecTBO OayioB — 10)

(0510

I'pynna:

1. JIabopaTopusi reoJ10ruu U re0TEXHOJIOr M i

Kakue munepabl uiau ropHbie TOPOIbl Thl 3Haelb? Kak OHU MCTOIB3YyIOTCS
B IIPOMBIILJICHHOCTH ?

Kaxk 11 nymaelib, mouemy reoyiorus BakHa JJjisi COBpEeMEHHOT0o Mupa?

2. JlaGopaTopussi 1Hu(pPoOBOro MNPOEKTUPOBAHUN, NMPOTOTUNUPOBAHUSA
U MPOU3BOACTBA

Kaxkue nporpammel 1151 3D-MoaenupoBanus Teoe 3HakoMbl? [IpoOoBast 1 ThI
c0o3J1aBaTh YTO-TO B HUX?

Kak, mo-tBoemy, 3D-neuats MOKET U3MEHHUTH MPOU3BOJCTBO B OyayIiem?

3. JlaGopaTopusi cOBpeMEHHBIX KOHCTPYKIMOHHBIX MAaTepHAJIOB
U HAHOTEXHOJIOTMH

Crplman v Tel 0 HAHOTEXHOJOTUAX? 1€ OHM NpUMEHSIOTCS?

Kaxue maTtepuansl, Ha TBOH B3MJIsL, OYAYT CAMBIMU BOCTPEOOBAaHHBIMU YEPE3
20 net?

4, JlabGopatopusi pPOOOTOTEXHHMKH, MEXATPOHUKHM M aBTOMATH3AIUM
NPOLECCOB

Kakux po6oToB ThI 3Haemb? 1€ OHU UCTIONB3YIOTCS ?

Xoten ObI THI cO37aTh CBOETO poboTa? Kakoit oH Ob11 ObI?

5. JlabopaTopusi TPAHCIIOPTA M TPAHCIIOPTHBIX CHCTEM

Kakue Bunabl TpaHcmopra Oynyuiero, mo-TBOeMy, MOSBATCS B OJvkaiiiine
roani?

Kak MoHO cienaTh ropoJCKoi TpaHCOpT O0Jiee YA0OHBIM U SKOJIOTUYHBIM?

6. JIaGopaTopusi MAIIMHOCTPOEHUS

Kakue mammnasl niim MexaHu3Mbl TeOe naTepecHbl? [louemy?

Kak Tb1 nymaeiib, kakue npodeccuu CBsA3aHbl C MAIIMHOCTPOCHUEM ?
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7. JJabopaTopus 3HepreTUKH

Kakune Buabl sHepruu 1ol 3Haemb? Kakue n3 HUX caMmble IEPCIIEKTUBHBIE?

Kak M0>XHO ’KOHOMUTB 3JIEKTPOIHEPTHUIO B OBITY?

8. JlabopaTopusi 3K0JI0TruM, OMOHUKH ¥ OMOTEXHOJIOT Uil

Yro takoe 6monuka? Kakue mpumepbl OMOHUKH B TEXHUKE Thl MOXEIIb
Ha3BaThb?

Kak yenoBek MOXET CHU3UTh BPEAHOE BIUSHUE HA IPUPOY?

9. JlaGopaTopusi NpOrpaMMHBIX POAYKTOB

Kaknmu nporpamMmmaMu WM NPUII0KEHUSAMH ThI TIOJIB3YEIIbCS Yallle BCEro?

XoTeln Obl Thl HAYYUThCS TporpaMmMupoBath? s yero?

10. JlabopaTopusi KpeaTUBHBIX HHIAYCTPHUI

Kaxkue TBOpueckue win qu3aiiHepcKue HanpapieHus: Tebe UHTEPECHBI?

Kak texHosmorumn MOT'YT TIOMOYb B UCKYCCTBC H }IHBaﬁHC?
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[Tpunoxenue 2

OIIeHO‘IHble nmora3arTejim arTrecralumn

Buja arrectanun

KoanuyecTBo 02,1510B

JlaGopaTopusi re0JIOrMu U re0TeXHOJI0r Uil
TemaTnueckui KOHTPOJIb

10

JlaGoparopusi undpposoro
NMPOCKTUPOBAHMSA, NIPOTOTHUIIUPOBAHUS
U NPOU3BOACTBA

TemaTnueckui KOHTPOJIb

10

JlaGopaTropusi coBpeMeHHbIX
KOHCTPYKUMOHHBIX MATEPHUAJIOB
U HAHOTEXHOJIOT UM
TemaTnueckuii KOHTPOJIb

10

JlaGopaTropusi po00TOTEXHUKH,
MeXaTPOHMKH M aBTOMATHU3ALUM NPOLECCOB
TemaTnyeckuii KOHTPOJIb

10

JlaGopaTropusi Tpancnopra u
TPAHCHOPTHBIX CHCTEM
TemaTnueckuii KOHTPOJIb

10

JlaGopaTopusi MAIIMHOCTPOCHUSA
TemaTnueckuii KOHTPOJIb

10

JlaGopaTropusi JHepreTUKH
TemaTnueckuii KOHTPOJIb

10

JlaGopaTtopusi 3k0J10rumn, OMOHNUKHU
U OMOTEXHOJIOT Wil
TemaTnueckuii KOHTPOJIb

10

JlaGopaTopusi nporpaMMHBbIX POAYKTOB
TemaTnueckuii KOHTPOJIb

10

JlabopaTopusi KpeaTUBHBIX HHAYCTPHIA
TemaTnueckuii KOHTPOJIb

10

Hroro:

100
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OueHOYHBIN JTUCT VI IPOBeIeHU s

TEMATUYECKOI0O KOHTPOJIsA

[Tpunoxenue 3

n/u

Kpurepuu onennBanus

KoaunuecTBO 02717108

Keiic «I'eosiornueckasi pa3peaka
U KapTorpagupoBaHue MeCTOPOKICHHU I
CaepaJ10BCcKOii 00J1aCTH»

10

11

TeopeTnueckast HOAroTOBKa: 3HaHUE BUJIOB MOJIE3HBIX
HCKOIAeMBbIX, IOHUMaHHUE re0JIOTUYECKOTO CTPOCHUS
VYpaia, 3Hanue npodeccuii B reoJI0ruu, OCBOCHHE
METO/I0B KapTorpagupoBaHus

1.2

[IpakTryeckre HaBBIKK: pabOTa C TEOJIOTHISCKUMHU
nanabiMU, BaageHue 110 (QGIS, Maplnfo),
oopmIteHHE Te0IOTHYECKOH KapThl, JKOJIOTHYECKast
OIIEHKA: aHAJM3 SKOJOTHYECKUX PHUCKOB,
MPEUIOKEHUE 3alTUTHBIX MEp

1.3

[IpoaykToBBIN pe3ynbTaT

1.4

ColnrofeHre TeXHOJIOTHH Pa0OTHI (TIPaBHUIIBHOCTD
MOCJIEN0BATEILHOCTH JEUCTBUM, COOIONECHIE
ITOPUTMOB, TEXHUKH 0€30TTaCHOCTH)

15

[IpesenTtanus keiica (BBICTYIIIEHNE): CTPYKTYpa
Y JIOTUKA W3JI0’KECHUS, BU3YaJIN3allHsl TaHHBIX,
OpaTOPCKOE MAaCTEPCTBO

Keiic «Co3nanue kopmnyca 1Jisl 3J1eKTPOHHOI0
YCTPOiicTBa»

10

2.1

Teopernyeckas MOATOTOBKA: 3HAHUE UCTOPHUHU

u obnacrei nmpuMeHnenusi 3D-MoaenupoBanus,
MMOHUMaHUE a/ITATUBHBIX TEXHOJIOTHUH, 3HAHHE
npodeccuii B chepe 3D-monenmpoBanusi, OCBOCHHE
0a30BbIX MOHATHH 3D-penakTopoB

2.2

[IpakTrueckue HaBbIKK: paboTa B 3D-penakTopax,
BiasieHue nporpammoii «Kommac-3D», npruMeHeHue
(hopMooOpa3yoIIUX Oneparuii

2.3

IIpoaykToBBIN pe3yabTaT

2.4

CobnroieHne TeXHOJIOTUH padoThI (IPaBUIBHOCTh
MOCIIeI0BATEIbHOCTH JIeHCTBUN, COOMI0ICHHE
JITOPUTMOB, TEXHUKU 0€30I1aCHOCTH)

2.5

IIpe3enTanus keiica (BHICTYIUICHHE): CTPYKTYpa
U JIOTUKA U3JI0’KEHUS, BU3YyaJIU3alysl JaHHbIX,
OpaTOPCKOE MACTEPCTBO

Keiic «YMHas1 ocTaHOBKA: MaTepuajbl OyayLiero

JJIS1 TOPOAa»

10
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3.1

Teopernueckasi MOJATOTOBKA: 3HAHUE CBOWCTB
MaTepuaioB, TOHUMaHUE KOMIIO3UTHBIX MaTEpPUAJIOB,
OCBOEHME HAHOTEXHOJIOTUH U YMHBIX MaT€pUaJOB,
3HaHUE 3alIUTHBIX MaTEPUAIOB

3.2

HpaKTI/I‘-IeCKI/Ie HaBbIKU: MMPOBCACHHUEC SKCIICPUMEHTOB
C MaTepHanaMy, co3/1aHle KOMIO3UTHOTO MaTepHaa,
paboTa ¢ yMHBIMU MaTepuagamu, pazpaboTka
TETIJIOBOTO 3KpaHa

3.3

[IpoayKTOBBIN pe3yabTaT: MPE3EHTALNS MOJEIIN
«YMHOU OCTaHOBKM»

3.4

CobmroieHre TEXHOJIOTHH padoThI (IPaBUIBLHOCTD
MOCJICA0BATEILHOCTH ACHCTBHI, COOIOICHUE
QJIITOPUTMOB, TEXHUKH O€3011aCHOCTH)

3.5

[IpesenTtanus keiica (BBICTYIJICHUE): CTPYKTYypa
Y JIOTWKA U3JI0’KECHUS, BU3YAIN3allHsl JaHHBIX,
OpPAaTOPCKOE MacTEPCTBO

Keiic «PynaKontpoub: yMHas mogaya Ha 6ase
MHKPOKOHTPOJLJIEPa»

10

4.1

Teopernueckas noaroroska: I loanmanue
aBTOMAaTH3alM1 IPOU3BOICTBA, OCHOB
MIPOTPaMMHUPOBAHUS, AITOPUTMH3ALINH, 3HAHUE
JJIEKTPOHHBIX KOMIIOHEHTOB

4.2

[IpakTrueckue HaBbiku: COOpKa anmapaTHOM YacTh —
KOPPEKTHOCTh MOJKITIOUYEHHUS JaTYNKOB, pele,
MOTOPOB; HAallUCaHUE U 3arpy3ka Koja —
paboTOoCIOCOOHOCTh MPOTPaMMBI, 00paboTKa
CUTHAJIOB; (YHKIIMOHATBHOCTh CUCTEMBI —
BBIMOJIHEHUE 0a30BBIX 3a/1a4 (BKJIFOYEeHUE /
BBIKJTIOYEHHE KOHBeWepa); TECTUPOBAHUE U OTIaAKa —
MIPOBEpKa YCTOMUMBOCTH K OLTMOKaM (aBapuiiHbIE
CUTYaIllH).

4.3

[IpoyKTOBBIN pe3yabTaT: aBTOMAaTHU3UPOBAHHAS
CUCTeMa yIpaBJiIeHHs TPAHCTIOPTUPOBKOH ChIPhs
Ha MeJIeTUIaBUIIBHOM 3aBO/IE

44

CobmroieHre TEXHOJIOTHH paboThI (PaBUIBLHOCTD
MOCIIEIOBATEIbHOCTH JACUCTBUH, COONIOICHHE
QJITOPUTMOB, TEXHUKHU OE3011aCHOCTH )

4.5

[Ipe3enTanus keiica (BHICTYIUICHHE): CTPYKTYpa
Y JIOTHKA U3JI0KESHHSI, BU3yaIU3allis JaHHBIX,
OpaTOPCKOE MACTEPCTBO

Keiic «/lopoxHoe 1e10»

10

5.1

Teopernueckas OArOTOBKA: 3HAHUE BUJIOB
tpancnopra u I1/[/1, noHuMaHue TpaHCIOPTHBIX
CUCTEM, OCBOCHME IIPUHLIUIIOB MOJAECITUPOBAHUS,
3HaHue npodeccuii B TpaHCTIOPTHOH cepe
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5.2

[MpakTrueckue HaBbiku: Padota B AnyLogic —
co3anue 0a30BOH MOJETH, KOPPEKTHOCTh PAa3METKU
IepeKpECTKa, HACTPOMKa NOTOKOB JIBUKEHUS, AaHAIIN3
JTaHHBIX (COOp CTaTHUCTUKU, CPAaBHUTEIBHBIN aHAIIN3
CLICHAPHEB)

5.3

[IpoayKTOBBIN pe3yapTaT: IMUTALIMOHHAS MOJEIb
nepekpecTka B mporpamme AnyLogic

2.4

Cobnroenue TeXHOIOruH paboTHI (TIPaBIIIBHOCTH
IOCJICAOBATCIILHOCTH ACHCTBHI, COOIOICHUE
QITOPUTMOB, TEXHUKH 0€301TaCHOCTH)

5.5

[IpesenTtanus keiica (BBICTYIIJICHUE): CTPYKTYypa
Y JIOTWKA U3JI0’KECHUS, BU3yAIN3allHsl JaHHBIX,
OpPaTOPCKOE MacCTEPCTBO

Keiic «MoaepHu3anus MAIIMHOCTPOUTEIHLHOIO
NMPOU3BOACTBA: MOBbIMIEHHE 3P PEeKTUBHOCTH
M DKOJIOTHYHOCTH

10

6.1

Teopernueckast NOArOTOBKA: 3HAHWE UCTOPUU U
COBpeMeHHBIX TpeHJIOB MaIHI/IHOCTpoeHI/ISI,
[ToHnmaHKe TEXHOJIOTHUI TPOU3BOACTBA, OCBOECHUE
MPUHIIMIIOB aBTOMAaTU3alluK, 3HaHHe Tpodecchii B
MaHII/IHOCTpOGHI/H/I

6.2

[IpakTHyueckne HaBBIKU: aHAIU3 MPOU3BOJCTBEHHOMN
JIUHUY, pa3padoTKa MpeaIoKeHUH Mo MOIepHHU3AIHH,
3D-monenupoBanue aetanu, pacueT d3pHEeKTHBHOCTH
peleHui

6.3

[IpoayKTOBBIN pe3yiabTaT: MOAEIIh MEXaHUYECKOU
JeTanu

6.4

ColnrofeHre TEXHOJIOTHH PaOOTHI (IPaBHIIBHOCTh
MOCIIEIOBATEILHOCTH JCUCTBUH, COONIO/ICHHE
ITOPUTMOB, TEXHUKH 0€301TaCHOCTH)

6.5

[Ipe3enTanus keiica (BHICTYIUICHHE): CTPYKTYpa
Y JIOTHKA U3JI0KEHHSI, BU3yalIn3alysl JaHHBIX,
OpaTOPCKOE MAacTEPCTBO

Keiic «Pe3epBupoBaHue NUTAHUE)

10

7.1

TeopeTnueckast OArOTOBKA: TOHUMAaHUE POJIU
ANIeKTPOoOOOPYI0BaHUS B TPOU3BOJICTBE, 3HAHNE OCHOB
ANEKTPOTEXHUKHU (3aKOH OMa, BUJbI COCTUHEHUIA ),
MMOHUMAaHKe MPUHIIUIIOB SHEProcOepexeH s, 3SHaHHe
CUCTEM pe3epBUPOBAHUS MTUTAHUS, COOMIOICHIE
TEXHUKH 0€30MacHOCTH

7.2

[IpakTuueckue HaBbiku: [IpoBeneHne pacueToB
sHepronoTpednenus, CpaBHEHNUE TUIIOB OCBEIICHUS,
COopka anekTpruueckux cxem, Jlmarnoctuka u
yCTpaHEHHE HEHCHIPABHOCTEM,

MoHTax 31eKTpoLUTa

7.3

ITpoayKTOBBII pe3ynbTaT: JAEKTPUUECKUH HIKad
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1.4

Cobnroenue TeXHOIOruH paboThI (PaBHIIBHOCTh
IOCJICA0OBATCILHOCTH ACHCTBH, COOIOICHUE
QITOPUTMOB, TEXHUKH O€301TaCHOCTH)

7.5

[IpesenTanus kelica (BBICTYIUIEHUE): CTPYKTYpa
1 JIOTHKA U3JI0KEHUSI, BU3yaIU3alsl JaHHBIX,
OpaToOpCKOE MACTEPCTBO

Keiic: buonnyeckuii MAHUIYJISATOP

10

8.1

Teopernueckas noaroroska: Ilonnmanue ocCHOB
OMOHUKH, 3HaHWE IPUHLMUIIOB paOOTHI
MaHUITYJISTOPOB, OCBOEHHE Mpodeccuit

B pOOOTOTEXHUKE

8.2

[IpakTHueckue HaBbIKU: Ka4eCTBO COOPKH 1O
HMHCTPYKLUH, pab0TOCTIOCOOHOCTH 6a30BOM MOIENH,
OPUTMHAIBHOCTb KOHCTPYKIUU, IPUMEHEHUE
OMOHHMYECKUX MPUHOHUIIOB, TOYHOCTDH BBITIOJTHCHUA
3a/1a4 (3axBaT/IEPEHOC IPEIMETOB), BBISIBICHUE
OLIMOOK, MPEII0KEHUS 110 YIYUIICHUIO

8.3

[IpoaykToBbIii pe3ynbTaT: buoHnuecKuii
MaHUIYJISITOP B METAJLTYPrUYECKOMN
MPOMBIILJIEHHOCTH

8.4

CobmroieHre TeXHOJIOT MU padoThI (IPaBUIBLHOCTD
MOCJIENOBATEILHOCTH JEUCTBUM, COOIOIECHIE
ITOPUTMOB, TEXHUKH 0€30TTaCHOCTH)

8.5

[IpesenTanus keiica (BBICTYIIIEHNE): CTPYKTYpa
1 JIOTUKA M3JI0KEHUS, BU3YaJIN3all¥sl TaHHBIX,
OpaTOPCKOE MaCTEPCTBO

Keiic «Pa3padoTka npu/ioskeHuil 1J51 MOHUTOPUHTIA
NPOU3BO/JCTBEHHBIX NPOLIECCOB)»

10

9.1

TeopeTudeckas MOrOTOBKA: 3HATh OCHOBHBIC
MIPUHIIMIIB K ApXUTEKTYPY BEO-TIPHIIOKCHHIA

JUTSL IPOMBIIIIICHHOM c(epbl, 0COOCHHOCTH
pa3paboTKu GPOHTEH]T M OAKEH/T YacTel PHIIOKEHHUS,
MeTOo/1bI cOopa, 00pabOTKH U BU3yaITU3AINH TAHHBIX
0 MIPOM3BOJICTBEHHBIX MpoIIeccax.

9.2

[IpakTHueckue HaBBIKU: YMETh CO3aBaTh 0a30BbIC
BeO-cTpaHuIlsl ¢ ucrnoias3oBannem HTML, CSS

u JavaScript, paspabarsIBaTh MpoCThIe O3KEHI-
cepBHCHI ¢ ucnonb3oBanueM Python u Flask,
UHTETrpUpOBaTh GPOHTEH U OIKEH YacTH
MIPUJIOKEHUSI, TECTUPOBATh U JOpabaThIBaTh
BEO-TIPUIIOKEHMSL.

9.3

IIpotyKTOBBIN pe3ysbTaT: NPUIOKEHUE JUIS
MOHHUTOPHUHTA 3HEPronoTpeOIeHus: Ha IPOU3BOJICTBE

9.4

CobnroieHe TeXHOJIOTUH padoThI (PaBUIBHOCTh
MOCIIeI0BATEIbHOCTH ICHCTBHA, COOMI0ICHNE
QITOPUTMOB, TEXHUKH 0€30MaCHOCTH)
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[Ipe3enTanus kelica (BBICTYIUIEHUE): CTPYKTYpa

9.5 | u oTHKA U3IIOKEHUs, BU3yaIn3allvs JaHHBIX, 1
O0pPaTOPCKOE MaCTEPCTBO
10. | Keiic «Co3naHue caiiTa-BU3UTKH OPraHU3aI[HID) 10

TeopeTnueckas MOArOTOBKA: 3HAHUE KJIFOUEBBIX
KOHLIEIIIUI U TEpPMUHOJIOTUY, TIOHUMAaHHUE MeIna U
KAHPOB KYPHAIUCTUKU (HOBOCTh, CTaThsl, PEIOPTAXK ),
10.1 | ocHOBBI (POTOCHEMKH (KOMITO3HUIIHS, SKCTIOZUIIHS), 2
3Tanbl BUJIEONPOU3BOJICTBA, IPUHIUIIBI CO3AAHUS
MeIUanpoeKToB, 0a30Bble HaBbIKU SMM (TapreTusr,
AQHAINTHKA).

HpaKTI/ILICCKI/Ie HAaBbIKW: HAITMCAHUEC )KYPHAIIMCTCKHUX
TEKCTOB, MpodeccuoHanbHas POTOChEMKa,

102 BHJICOITPOM3BOJICTBO, peaIN3aIisl MEINATPOCKTOB, 2
SMM-nipoBIKEHHE, 3aIUTa IPOEKTOB.

10.3 | ITpoyKTOBBIH pe3ylbTaT: CAUT-BH3UTKA OpPraHU3aIHN 4
CobmroieHne TeXHOJIOTHH paboThI (IPaBUIBLHOCTD

10.4 | mocienoBaTeIbHOCTH AEUCTBHI, COOIIOIEHNE 1

AJIITOPUTMOB, TEXHUKH O€3011aCHOCTH)

[Ipe3enTanus kelica (BHICTYIUIEHHE): CTPYKTYpa
10.5 | u noruka U3I0KEHUS, BU3yaTn3aIlus JaHHBIX, 1
O0PaTOPCKOE MACTEPCTBO

Bcero: 100

* KpUTEpHii olleHHBaeTcs 1o 1mkaie ot 0 qo 1 6amna, rae 0 6aIoB — CpoKU pabOTHI HE COOITIOICHEI,
1 6am1 — cpoku pabOTHI COOTIOICHBI.
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KapTa OLHCHKH JIMYHOCTHBIX PE3yJbTaTOB

[Tpunoxenue 4

Kpurtepuu nadmonenust

Wntepecyetcs poccuiickoit OTBETCTBEHHO
HAyKOH U TEXHUKOH, BBINOJTHSET 3a/1aHM,
y4acTBYeT B MPOQHILHBIX aHATM3HUPYeT

MCpONPpUATHAX. HpOfIBJ'ISIeT OIIMOKHU ¥ CTABUT

dUO HHTEPEC K TEXHUYECKUM uenu. [Ipossiser
odyuaronerocs npogeccusiM, IIaHupyeT WUHUIUATHUBY
o0y4eHue B 3TOH chepe B 00y4YeHUH,
a/IeKBaTHO
BOCIIPUHHUMACT
KPHUTHKY

OddexTuBHO
paboTaer B KOMaHe:
yMEeT CIyIIaTh,
apryMEHTHPOBATh

U HAXOJIUTh
KOMIIPOMHCCI

CoOroaeT npasuiia
3JI0POBOTO

u Oe3omacHoro oopasa
JKU3HH, H30eraer
BPEIHBIX [IPUBBIYEK,
y4acTByeT

B IPHPOIOOXPAHHBIX
HMHUIMaTUuBax

VBiekaeTcs: TEXHUKOM,
YYacTBYET B KOHKYpCax,

npeajara€tT MHHOBAIIMOHHBIC

peuIeHusa U 10BOJAUT

IMPOCKTHI 10 KOHIIA, coueTasn

3HaHHUA U OKCIICPUMEHTBI

HUToro

0 — Kka4ecTBO HE MPOSBIIACTCS
1 — xa4ecTBO MPOSBIACTCS CUTYaTHBHO
2 — Ka4eCTBO MPOSBIISIECTCS CUCTEMAaTUYECKU

*max. 10 6aiuioB
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[Tpunoxenue 6

KapTa OLCHKHA ME€TAINIPEIMETHBIX PE3YyJabTAaTOB

Kpurepuu nadaonenust

Pemaer 3amaun Coznaer Mmonenu, peanusyeT | OddexTuBHO UcHoNb3yeT | SICHO BhIpaXkaeT MBICIH, CraBwur 33124y,
CHCTEMHO, aHAIM3UPYET | MPOEKTHI OT UJIEH 0 1 (pOBBIE HHCTPYMEHTHI 00OCHOBBIBAET MO3UIIHIO U pacrpesiensier Bpems,
JIAHHBIE U UCTOYHUKH, BOIUIOLIEHMS, JUISL peLIeHHsT yIeOHBIX U MPOJAYKTUBHO COTPYIHUYAET | KOHTPOJIUPYET
BBISIBIISIET MPEOJIOJIEBAET CIIOKHOCTH, MPOEKTHBIX 3a/1a4 B KOMaH/Ie BBINOIHEHUE JTATIOB
3aKOHOMEPHOCTH H UCTIOJIb3Ys TEOPETUUECKUE paboThI
oumoOku, popMyaupyeT | 3HaHUS Ha PAKTHKE
®UO odyuaromerocs BBIBOJBI U Hroro
TPeUIOKECHUSI

0 — Ka4ecTBO HE MPOSBIIACTCS
1 — xa4ecTBO MPOSBIACTCS CUTYaTHBHO
2 — KQ4eCTBO MPOSBIIICTCS CUCTEMAaTUIECKU

*max. 10 6aiuioB

76



BenoMocTh HTOrOB OCBOCHUS 00y4AIOIIMMHUCS

AOIMOJTHUTEJIbHOM 0011e00pa3oBaTe/IbHOM 001epa3BUBAIOIIECH IPOrPaMMbI

[Tpunoxenue 7

Hazganmne JOOII I'pynna
Bajibl TeMaTHYECKOT0 KOHTPOJIS Moanuch
YpoBenn
Ne DamMuus ums Cymma 0CBOCHILS negarora
n/n 00y4aromerocs Keiic | Keiic | Keiic | Keiic | Keiic | Keiic | Keiic | Keiic | Keiic | Keiic | 0an10B N
1 2 3 4 5 6 7 8 9 10 o0pasoBaHuUs
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AHHOTAIUA

«ITPO®kammyc:  obmass  coequanu3auuds» —  3TO  YHUKalbHas
oO1reo0pa3oBareyibHasi MporpamMma Jjisi MIKOJbHUKOB 13—15 1ner, oTkpsiBaromas
JIBEPh B MUP COBPEMEHHBIX TEXHOJIOTUN U MEPCHEKTUBHBIX Mpodeccuil. B pamkax
MPOrpaMMbl 00yYaroLIMEcs CMOTYT MOATAHO MO3HAKOMUTHCA ¢ 10 akTyalbHBIMU
HarpaBieHus MU (J1abopatopusiMu): JlabopaTtopus reosioru M TeO0TEXHOJIOTH;
JIaGopatopusi 1IubpOBOro NMPOEKTUPOBAHUS, TPOTOTUIIMPOBAHUS U MTPOU3BOJICTBA;
JIaGopaTopusi COBpEMEHHBIX KOHCTPYKIIMOHHBIX MaTE€pHaIOB U HAHOTEXHOJOTHUH;
JlaGopatopusi poOOTOTEXHUKH, MEXaTPOHUKM U aBTOMATHU3AI[MU TPOIIECCOB;
JlaGopatopusi ~ TpaHcmopTa M TpaHCHOPTHBIX  cucteM; JlabopaTtopus
MarHocTpoenus; Jlaboparopust suepretuxu; Jlaboparopusi 3KoJ0ruu, OMOHUKHU
u OuotexHonoruil; JlabopaTopuss mnporpaMMHBIX MpoaykToB; JlaGoparopus
KpeaTUBHBIX UHIYCTPHUH.

Kaxnapiii  14-yacoBoit  MOaynb TpeACTaBiseT CcoOOW MPAKTUUYECKYHO
1ab0opaTopuIo, TN MOAPOCTKH PEIIal0T MPOU3BOACTBEHHBIE KEHCHI, 3HAKOMSTCS
C TEXHOJOTMYECKUMHU MPOIECCaMU U MPOOYIOT ceOsl B pOJIM CHEIIMAIUCTOB Pa3HBIX
oOJacTen.

['ubkuit hopmar mporpaMMbl O3BOJISIET MO3HAKOMUTECS C HANPABICHUSMU
0e3 HEoOXOMMMOCTH TpeABAPUTEIBLHON MOoAroToBKUA. OOywarommuecs Ioaydar
HE TOJIbKO aKTyaJbHbIEC 3HAHUS O BBICOKOTEXHOJIOTUYHBIX OTPACIsAX, HO U CMOTYT
Pa3BUTh WHKEHEPHOE MBINIJICHUE, TBOPUYECKUE CIIOCOOHOCTH M HABBIKA PaOOTHI
B KOMaHJIE.

[Iporpamma wuaeanbHO NOAXOAWT MJIA TMOJIPOCTKOB, KOTOPBIE XOTST
pacIIupUTh KPYyro3op, MO3HAKOMHUTHCA € NpodeccusiMu OyAyIIero U MOTyYUTh
MPAKTUYECKUN OTIBIT B CAMBIX BOCTPEOOBAaHHBIX TEXHOJIOTHYECKUX Cepax.

[Iporpamma aapecoBana oOyqarommmcs B Bozpacte 13-15 mer.

@opmMbl 3aHITUH TPYNIOBBIE, KOJUYECTBO OOyYAIONIMXCS B rpynmne —
n0 14 uen. CoctaB rpymnn MNOCTOSIHHBIA. YcloBus Habopa — cBOOOAHBIE, 0Oe3

BCTYIIUTCIBHOI'O UCIIBITAHHWA.
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Cpok peanuzaruu — 1 rog.
O6veMm JJOOII — 144 gaca.
O6bem JIOOII B cereBoit hopme — 156 yacos.

[Iporpamma MokeT ObITh peaqu30BaHa B (popMe CETEBOro B3auMOAECUCTBHUS.
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