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Bo3zpact ob6yuatomuxcs 12 - 17 ner

Cpoxk peanuzanuu: 36 daca
ABTOpPBI-COCTaBUTEIN:

N.A. Psa3aH0B, Hay4HBII pyKOBOJIUTEID
MPOrpaMMbl

O.A. ConpnaroBa, IporpaMMHBIN TUPEKTOP
A.A. MapkoBa, METOAUCT TPOTPAMMBI



2. NOACHUTEJIBHAA 3AIIUCKA

JononnurensHas —oOmeoOpa3zoBarenbHas mnporpamma «lllkoma wucciegoBateneil u
nzobperareneit «OHuKBaHT» OTBe4aeT akTyalbHBIM 33jJa4aM TOCYIApPCTBEHHOW IOJIUTHKH B
cdepe IOMONIHUTEIBHOrO 00pa30BaHuUs JI€Te M HalpaBlieHa Ha PELIeHUe CIeAYIOIIUX MpolieM:
ocTpasi HeOOXOAUMOCTh COBPEMEHHOTO MPO(PECCHOHATBHOTO CAMOOIPEIEIICHUSI C COCTaBICHHEM
UHIVBUAYAIBHBIX U KOMaHIHBIX TPACKTOPUM PAa3BUTUS YYaCTHUKOB CMEHBI; HEJOCTATOYHBIN
ypoBeHb soft-kommereHIM Ui  pabOTBl C  OTKPBITBIMH  MPOOJIEMHBIMH  CHUTYaLUsIMHU,
TpeOyOIMMH  BbIpaOOTKM UAEH B pealu3allMd CIOKHBIX HH)KEHEPHBIX IPOEKTOB U
HCCIIEIOBATENILCKUX pPa3paboOTOK; OCBOCHHE IPOEKTHOTO METo/Ja M pa3paboTka KOMAaHIHBIX
IIPOEKTOB IOJl PYKOBOJCTBOM HACTaBHUKOB, IPOKUBAHUE BCEX CTAAUN IPOCKTUPOBAHUS.

IIporpamma HeceT eCTeCTBEHHOHAYYHYI0 HANIPABJIECHHOCTh.

YpoBeHb 0CBOEHUS - OOIIECKYJIbTYPHBIN.

HoBu3Ha nporpaMMbl 3aKJIFOUaeTCsl B CO3JaHUM YHUKAJIbHOM 0Opa3oBaTeIbHOW Cpenpbl,
(bopmupyroLIei MPOEKTHOE MBIIIJIEHHE 00YYaroIMXCsl 32 CYET TPAHCIALUHM IPOSKTHOTO Cr1ocoba
JESITeTHbHOCTH B PAMKAX PEIICHHsI KOHKPETHBIX MPOOIEMHBIX CUTYAIHH.

AKTYyaJlbHOCTB IIpOrpaMMbl OOyclIOBJIEeHa TeM, 4TO padoTa Haja 3ajJadaMud B paMKax
MPOEKTHON CMEHBI ()OPMHUPYET HOBBIA THII OTHOLICHHS B pamMKax cucteMsl [Ipupona-O6imecTBo-
YenoBek, omnpeaesstomnii 00A3aTeIbHOCT HKOJOTMYECKOM HOPMUPOBKU IPU  OpraHU3aluu
J000M EATENBHOCTH, YTO SIBJSETCS MEPBBIM 1IAroM K (POPMUPOBAHMIO «IIOKOJIEHUS Pa3BuTHSAY,
SIBJISIFOIIETOCS TPEH/I0M Pa3BUTHs COBPEMEHHOT'O O0IECTBA.

[Tporpamma mpennonaraer (GOpMUPOBAaHWE Yy JETEH NPEICTABICHUNW O TCHACHIUSAX B
pa3BuTHH O6uocheprl. Tak Kak HOBBII TEXHO MPOMBIIIICHHbIN YKJIaJ HE MOXKET OBbITh IOJOXEH B
¢dopmar obmecTBa pa3BUTHA TOJIBKO HA OCHOBAHWU HOBH3HbI (PM3WYECKHUX MPHUHIUIIOB, HOBBIX
TEXHUYECKHUX PEIICHUN M KJIACTEPHBIX CXEM B3aMMOJACWUCTBHUS Ha NOCTUHIYCTPUAJIBHOM JTale
pa3BUTHS COLMYMA, a UJEs Pa3BUTHUS OOLIECTBA HENPENONKHO BKIIOYAET B ce0sl TEHACHLUIO K
0OpETEeHHIO CO HAIIPABJICHHOCTH JIESITEIbHOCTH YEJIOBEKa U 3aKOHOB pa3BUTHUs Onochepsl.

ITeqarorn4eckas meaeco00pPa3HOCTH NPOrPAMMBI 3aKII0YACTCHA B CJCAYIOIIEM:

e BKIIOYECHHE YYAIIUXCA B COBMECTHYIO JACATEIBHOCTH IIPU BBINOJHEHUHM 3aa4 IMPOEKTa
(xoMaH1000pa3oBaHKe, MOHUMaHUE B3aMMHOTO YCUJICHHs pe3yjbTara Mpu MHTErpaliy B
MIPOEKTHON KOMaH ie, 00y4eHHEe eI0BON KOMMYHUKAIINN)

® 3allyCK CaMOCTOSTEIBbHON [JEATEIbHOCTH YYalUXCA B PEKUME IPOU3BOIACTBEHHBIX
OTHOLICHUH (cAenaTh TakK, YTOObI PYKOBOJUTENIb IPOEKTHOW KOMaHAbI ObUT HYXEH
YYAIIUMCS JIMIIb JJIA TIOJYYEHHs] KOHCYJBTALMM, DKCIIEPTHOM OLICHKM PE3YJIbTAaTOB H
MOTEHIMAJIBHBIX [UIOIMA0K /I IPEACTABICHUS PE3yJIbTaTOB IPOEKTA)

Heab: BoBieueHHe JeTed B NPOEKTHYIO JESATENBHOCTb, pa3paboTKa Hay4dHO-
HCCIIEIOBATEIbCKUX 3aMBICIIOB ITPOEKTOB B KOMAaHJax I0J PYKOBOACTBOM HACTaBHHUKOB Ul UX
JaJbHENIIero pa3BUTUs Ha O6a3e neTckux TexHonapkoB «KBanTopuym» B cyOobekTax Poccuiickoit
denepanuu.

3apaum:

Obyuarowue:

e mpuoOpeTeHue M yriayOieHne 3HaHUM OCHOB MPOEKTUPOBAHMS U YIPABJICHUS MPOEKTaMU
10 PEIMETHBIM TEMATUKAM;

® 03HAKOMJICHHE C METOJaMU U MpueMaMu cOopa 1 aHalln3a HHPOpMaLnY;

e oO0y4yeHHME NPOBEJCHUIO HCCIEIOBAHUN, MPE3CHTAIMH M MEXIPEIMETHOM MO3UIMOHHON
KOMMYHHUKAIIH;

e 00yueHue paboTe Ha CHEUATU3UPOBAHHOM 000PYAOBAHUU U B IPOrPaMMHBIX Cpeax;

® 3HAKOMCTBO C XapA-KOMIETEHIUSAMH, O3BOJISIOINMH IPUMEHATh TEOPETUUECKHUE 3HAHUSA
Ha IIPAKTUKE B COOTBETCTBUU C COBPEMEHHBIM YPOBHEM Pa3BUTHUS TEXHOJIOTHMN.

Pazesusarowue:

e (opMHpOBaHHE UHTEPECA K OCHOBAM M300pETaTENIbCKOM eI TeNbHOCTH;

® Da3BHUTHE TBOPUYECKUX CIIOCOOHOCTEH M KPEaTUBHOI'O MBIIIJICHHUS,



npuobpereHus onbiTa ucnoib3zoBanus TPU3 mpu GopmupoBaHum cOOCTBEHHBIX HAEH H
pelIeHUI;

¢dopmMHpoBaHrE TOHUMAHHUS MIPSIMON M OOPATHOH CBSI3U MPOEKTA U CPEBl €r0 pealn3aluu,
3aJI0’)KEHHE OCHOB COIIMAIBHON M HKOJIOTHYECKON OTBETCTBEHHOCTH;

pa3BUTHE COPT-KOMIETEHIMH, HEOOXOAUMBIX JAJIsl YCHEIHONW paboThl BHE 3aBUCUMOCTH OT
BBIOpAHHOU MTPOdecCcuu.

Bocnumamenvhuie:

(opMHpOBaHUE IPOEKTHOTO MUPOBO33PEHUS M TBOPUYECKOTO MBIIIIJICHHUS;

BOCIIUTAHME COOCTBEHHOW TO3MIUM [0 OTHOLICHHIO K JEATEIIbHOCTH U yMEHHE
COIIOCTABJIATH €€ C APYTUMHU MO3ULMAMU B KOHCTPYKTUBHOM JHAJIOrE;

BOCIIUTaHHE KYJIBTYPBl padOTHI B KOMaH/IE.

OTaMYUTEeNIbHOIT O0CO0EHHOCTBI JJAHHOW HPOrpaMMbl  OT YK€ CYLIECTBYIOIIUX

00pa3oBaTeNbHBIX IPOrPaMM SIBJIIETCS €€ HAIPaBICHHOCTh HAa Pa3BUTHE MEKPETHOHAIBHOMN ceTn
JNETCKUX TPOEKTOB B paMKax CeTH JAETCKUX TexHomapkoB "KBaHTtopuym'", YTO IO3BOJIUT
paclIMpUTh BO3MOXKHOCTH BOBJICUEHUS YUALIUXCS B OCHOBBI IPOEKTHON AEATEIHOCTH.

Bo3spacr gereii: 12-17 ner.
Cpoxku peanu3zanuu nporpammbl: 24 yaca (uHBapuant) + 12 yaca (BapuaHT) B TEUCHHE

18 nus.

Hanonansiemocts rpynm: 28-30 uenoBex.
Pexxum 3ansaTHii: 2-4 akajgeMuUdyecKuMX Yaca B JICHb (B COOTBETCTBHHM C ILIaH-CETKOM

JETCKOTO Jlarepsi).

DopMbI 3aHATHH:

IPOEKTHBIE CECCHM [0 aHaJIM3y CUTyalluM, CaMOOIIPENEIECHUI0 M BBIpAaOOTKE 3amMbiciia
COOCTBEHHOI0 ITPOEKTA, TOCTPOSHHIO €r0 JOPOKHOM KapTBhl;

o0pa3oBaTesbHbIE MOJIYJIN TI0 OCBOEHHIO sOft-KoMIeTeHIi, 3HAKOMCTBO C TEXHOJIOTHSIMU
KpPEaTUBHOT'O MBILIUIEHUS - paboTa B 1a00paToOpusXx;

HAY4YHO-HUCCIIEJOBATENIbCKUE M MHKEHEPHO-KOHCTPYKTOPCKUE MOAYJIU 110 ocBoeHHto hard-
KOMIIETEHIIMM 10 paboTe B paMKax 3asBICHHBIX HaNpaBlI€HUI, MacTepCKUX H
n1abopaTopuil CMEHBI

TPEHHUHTHU JINYHOCTHOT'O POCTA.

®opMbI OPraHU3alUM eI TeJbHOCTH:

VHIVBUIYaJIbHBIE;

IPYIIIOBBIE;

VHIWBUAYAJIbHO-TPYIIIOBBIE.

B npouecce padoTbl HaJ NMPOEKTOM YYACTHHMKHM CMEHbI OyAyT AeMOHCTPHPOBAThH B

ACATECJIBbHOCTH:

IIPUMEHEHHUE DJKOJOIMYECKUX MPHUHLIMIIOB B OPraHU3allid JMYHOTO U TPYIIIOBOTO
MIPOCTPAHCTBA;

IPUHLMII  HEMPOTHBOpeunBOoro B3ammoneincTBus "Yenosek-Cpena", BcTpauBas B
MOBCEHEBHOCTh  OMOJIOTHUECKHME KOMIIOHEHTHl JJIsi  ONTUMH3AIMU  KU3HEHHOTO
MIPOCTPAHCTBA;

OCBOEHUE MEXIPEIMETHOM KOMMYHUKAMM (TIOCTAaHOBKA 3aJauyd i IpEACTaBUTEIEH
Jpyrux obiacreil 3HaHUS B peajin3allii KOMIUIEKCHBIX MPOEKTHBIX 3aMBICIIOB);

LEHHOCTh Pa3BUTHSI, MPOSBISIONICHCS B CIOCOOHOCTH K CAMOPAa3BUTUIO M IPUHATHIO
HOBBIX 3HAHUM U MPAKTUK B paMKax POCCUICKON COLIMOKYIBTYPHOU TPAIUIINH.
CaMOCTOSITENIbHBIA BBIOOP LM CBOETO Pa3BUTHUS, MYTH JAOCTHXKEHHS II€JIei, TOCTaHOBKY
Juis ce0sl HOBBIX 3a7ay B O3HAHUU;

aHaJIW3 pe3yibTaTa JEeATENbHOCTH M 3aMbiciia, BbIOOp crocoba JecTBUIl B pamkax
MIPEIOKEHHBIX YCIOBUN U TPEOOBaHM, B COOTBETCTBHH C U3MEHSIOIICHCS CUTYaIlUCH;
COOTHECEHHE COOCTBEHHBIX BO3MOXKHOCTEH M IMOCTABJICHHBIX 33/1a4.

Oxunaembie pe3yJibTaThl:



[To OKOHYaHHIO OCBOSHMS MTPOTPAMMBI, 00yUaIOIIUECs TOJIKHBI

3HaATb:

TUNIBI TPOOJeM H KAk UX BBACHATh (HAy4YHBIC, OpTraHU3ANMOHHBIC, BHYTPU- U
MEXOTpACJIEBbIE POOIEMBI)

COBPEMEHHBIC TPEHJBl B PA3BUTHU OTpacieil OMOTEXHOJIOTWMH, OCCIMIOTHON aBUAINH,
ABTOMOOMJIECTPOCHHUS, TEOHABUTAIIMU U PAOOTHI C F€0IaHHBIMU, YHEPTETUKHI

YCIJIOBHS M IOJIXO/IbI K YIIPABICHUIO POEKTOM.

yMeTb:

pa6OTaTB HaAa OTKPBITBIMU 3aJadaMu (aKTyaHLHBIMI/I, pemacMbiM, HO HC HUMCHOIINMU
IrOpUTMAa PELICHMUS);

OCYILECTBIISATh MEKOTPACIEBYIO KOMMYHHUKALIHIO;

CXEMaTU3UPOBATh U OCYLIECTBIIATH IPYNIIOBYIO paldoTy;

OCYILLECTBIIATh IMPOEKTHYIO JEATEIbHOCTh (CaMOCTOSATENIBHO CTaBUTh LEJH, 3a/adH,
OLICHUBATh PE3YyJIbTAaT CBOCH WHIWBUAYAJILHOW M TPYIIOBOH pabOTHI, OPraHW30BHIBATH
CBOIO paloTy M0 cXeMe 3aMbIcer-peanu3anusi-pedIiekcus).

BJIAJ1€Th:

OCHOBAaMU IPOEKTHOW JESATEIbHOCTH (CaMOCTOSATENIbHYIO IIOCTAaHOBKY ILieJiei, 3anad,
OLIEHKY pe3yJIbTara, IBUKEHUE 10 CXEME 3aMbIcelI-peain3anusi-pedieKkcus).

OCHOBaMH MEXXOTPACIEBbIX KOMMYHHUKAIUN.

OCHOBAMH CXEMaTH3aIMU ¥ TPYIIIOBON PaOOTHI.

yHI/IBepcaJIbHBIe y‘-leﬁHI)Ie JeHlCcTBHUA:

NIO3HABaTeNIbHBIC: YMEHHE IOCTaBUTh YYEOHYIO 3ajady, BBIOpaTh CIIOCOOBI M HAMTH
uHpopManuio aus e€ pemeHus, yMmMerb paborarh ¢ WHpOpManuer, CTPYKTYpHUPOBATh
NOJYYCHHbIC 3HAHMSA; JIOTMUYECKUE Yy4deOHbIe MEHCTBUS - yMEHHE aHAJIM3HpOBaTh H
CUHTC3HMPOBATL HOBBIC 3HAHUA, YCTAHABJIMBATH NPUYIUMHHO-CIICACTBCHHBIC CBA3U, JOKA3aTh
CBOMU CYXK/I€HUS; IOCTAaHOBKA U peIIeHUe MPoOJIeMBbl - yMeHUe cHhopMyTupoBaTh MpodiieMy
U HailTu crocob e€ peleHus;

KOMMYHHKaTHBHbIE - IUIJAHUPOBAHUWE  COTPYAHHUYECTBA, IIOCTAHOBKA  BOIIPOCOB,
WHUIMATHBHOE COTPYJHMYECTBO B TIOWCKE M cOope WHPOpPMALnHU, pa3perieHne
KOH(JIMKTOB, YMEHUE BCTYNATh B AMAJOT U BECTH €r0, YMEHHE yCTAHABJIMBATh Pa3IHUUs
0COOEHHOCTEH 00ILIEHNUS C pa3IMYHBIMU TPYIIIIaMU JIFOIEH;

peryiasTHBHblE  —  IeJielojlaraHue,  I[JIJaHUPOBAaHUE,  KOPPEKTHpPOBKAa  IUIaHa,
POTHO3UPOBAHKE, KOHTPOIIb, KOPPEKIIUS, OIIEHKA, CAMOPETYJISIIHS.

MertanpeamMeTHbie pe3yJibTaThl:

Boienenue ocHOBaHUM pa3nuueHus i Kiaccu(uKaluu 0ObEeKTOB, KJIACCU(PUIIMPOBATH,
CaMOCTOSITENIbHO BbIOMpaTh OCHOBAHMS M KPUTEPHUH JJIsl KJIacCU(PHUKALMU, YCTaHABIMBATh
IIPUYNHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH JIOTMUECKOE PACCYKIEHHUE, YMO3AKIIOUCHHE
(MHIyKTUBHOE, J€TyKTUBHOE U 10 aHAJIOTUH), JIeJIaTh BBIBOIBI;

Pabora ¢ MOHATHUAMU ¢ IPUMEHEHUEM CPEACTB JIPYTUX JUCHUIUIMH (K IpUMepy, TPUHIUI
¢GWIbTpalui B KMBBIX CHCTEMaX, OOBACHSS SI3BIKOM (DU3MKM M MaTeMaTUKH), YMEHUE
BBISIBJISITH U CTPOUTH MOHATHUS, CO3/1aBaTh 0000IIEHHS], YCTaHABIINBATh AHAJIIOTHH;
BbisiBieHue AMCIUIUIMH B paMKaX KOTOPBIX MPOMCXOJUT OOCYyXIeHHe (peHOMEeHa u
CIOCOOHOCTH Mepe cOOpKe MaTepuaa ¢ MOCTAaHOBKOM BOIPOCOB K CIIELUAINCTaM;
CxemaTu3zanusi - yMeHHE CO3/1aBaTh, MPUMEHATh U MPeoOpa30oBbIBaTh 3HAKU M CUMBOJIBI,
MOJIENIN M CXEMBI JUISI pellieHHsI YUeOHBIX U IM03HABaTEIbHbBIX 33/1ay;

YMeHue opraHu3oBBIBaTH Y4eOHOE COTPYAHHMYECTBO U COBMECTHYIO JEATEIbHOCTH C
YUUTEIEM M CBEPCTHUKaMH; padOTaTh WHIUBUAYaJIbHO W B TpYIIeE: HAXOIUThH oOliee
peleHre 1 pa3pemaTh KOH(IMKTH Ha OCHOBE COTJIaCOBaHMS MO3UIMNA U ydeTa HHTEPECOB;
(dbopMynupoBaTh, apryMEHTUPOBATh U OTCTaUBATh CBOE MHEHUE.

Crnoco0bl onpeaesieHus1 pe3yJ1bTATHBHOCTH:



JluarHocTHKa OCBOCHMS YYallUMHCSA 3TaloB NpPOrpaMMbl OyAeT OCYIIECTBICHA B
HECKOJIbKUX (popmax:

1. 3auer mo TexHUKe 6E30MaCHOCTH PU PabOTe Ha 00OPYAOBAHUH (TOMYCK/ HE JTOITYCK)

2. BeicTymuieHusl Tpymm ¢ TOPe3CHTAlMsIMA MJIM € IUIaKaTaMd Ha QuMm4apTax Ha
IJICHAapHBIX ClIylmaHusiax I10 IMPOCKTHBIM  HAIIPABJICHUAM  C OGOCHOBaHI/IeM Hay4YHOCTU
npeJularaeéMbIX TOJIXOJ0B K PEIICHHIO 3ajad, OMUPAasCh Ha NpPEAMETHBbIC 3HaHUS (JIOIMyCK/HE
JIOMYCK K CJIEYIOLEMY 3Tary)

3. OnieHKa OCBOCHHS TIO pe3yJbTaTaM 3aloJIHEHUS KOMaHIAMH B TETPAIH CIICAYIONIMX
paznenoB (0100peHo/He 0J0OPEHO K 3aIUTe MPOESKTa Ha (PUHATBLHOW BBICTABKE):

. PeduiexcuBHBI KypHAT
. WHkeHepHBI )XypHaI
. [Lnan npoekra

. T3 npoekra

. MapiipyTHbIi TUCT

4. OueHka (UHATHHOTO TMPE3CHTAMOHHOTO MaTepHajia Ha BBICTaBKE (KOMMEHTapHH) -
MIPOU3BOIUTCS MPHU MOJIKIIOYSHUH SKCIIEPTOB - TTIABHBIM KPUTEPHL OCBOCHUS IIPOTPAMMBI.

MonepaTopsl ¥ pyKOBOAMTEIH HANIPABICHUN BEAYT HAOIOCHHUE 33 KAXKABIM YIaCTHUKOM,
OLICHMBAsI €r0 BKJIAJ], AKTUBHOCTh U MOTHBAIIHIO.

Oukcarnus TOCTHKESHUI MPOUCXOIUT HA UTOTOBOM MEPOIPHUSATHU — BBICTABKE MPOCKTOB,
r7Ie YYaCTHHKHU TOJYYaroT 3aKIIOYEeHHS OT OJKCHEPTOB M PEKOMEHIAIMU Ui JallbHeHIei
I0pabOTKH MPOSKTHOTO 3aMbICIIA.

Kpurtepun oieHKH 0CBOeHHS MPOEKTHON pad0Thl YYACTHUKAMM NPOEKTA:

dopmynupyeT U 000CHOBBIBACT MPOOJIEMY, CTOSIIYIO 33 CHUTyallMed. DTO MOXKET OBITh
HayyHas rpodiema (KoTopas JISKET B UCCIIEIOBaHKE) UM OpraHU3allMoHHas nmpobiema (KoTopas
JISHKET B OCHOBY TpoeKTa). (3 6asa)

[Ipennaraer HabOp B3aMMOCBSI3aHHBIX 3373y JJiA TPOBEACHUS HCCICIOBAHUS WM
peanu3anuu rnpoexra. (3 6aa)

BhisBiasieT akTyanbHYH CTPYKTYpy KOMaHIbl ¥ (QYHKIIMOHal €€ YYacCTHHKOB,
HEO0OXOMMOM 1715l TPOBEICHUS UCCIIEIOBAHUS/ TIPOEKTHON paboThI. (2 Oaria)

Brizensier 1 000CHOBBIBAET pecypchbl, HEOOXOAUMBIE UIS MPOBEICHUSI UCCIEAOBAHUS WU
peanu3ali TPOEKTa: MaTepualibHble, WH(GOPMAIMOHHBIE, YEIOBEUECKUE, YIPaBICHUECKUE
(opranuzanuonusie). (3 6anna)

OnwuceIBaeT pe3yabTaT MCCIEIOBAHUS/TIPOCKTa 1O KPUTEPHSIM: COOTBETCTBHE HAayYHOU
W/UIM  TIPOEKTHOM KyNIbType, COOTBETCTBHE IIOCTaBJICHHBIM 3a7adaM, OTKPBIBAIOIIHUECS
BO3MOKHOCTH M TPaHULIbI pUMeHeHUs. (4 Oana)

BreizensieT OCHOBHBIE HampaBjieHHs JalbHEHIIEero pa3BUTHS paboT MO TeMaTHKe
HCCIIEI0BAHUS/TIPOCKTUPOBaHUS. (2 Oaiia)

[IpoBoauT aHanW3 CpeACTB JOCTIDKEHHUS pe3yiabTaTa W TMpeajaraeT BapUaHTHI
ONITUMU3AINH MMPOEKTHON paboThI. (3 Oasia)

Omom nepeuenv Kpumepues OYeHKu YCHeUHOCMU 0CE80eHUs NPOEeKMHOU O0esimeabHOCmu
O0ydem npasomeper auwb 6 mMoOM Caydde, eclu 6 npoyecce peanuzayuu npoekma 0yoem
oocmuzHym npooyKmosbiii pe3yibman.

Oyenusanue npooyKmo8o20 pe3yibmama Moxcem oCyujeCmsisimsvcs Kak 0moenibHo, max u
COBMECMHO € 00PA308AMENbHBIM PE3YIbMaAMOM NPOEKMHOU 0esiMenlbHOCU YUAUUXCAL.

@opMBbI NMOABEIEHNSI HTOTOB PeAIM3ANMU MPOTPAMMBbI:

® T[IPOCKTHBIE CECCHM IO AHAINU3Y CUTYyallud, CaMOOMPENEICHHIO M BBIPAOOTKE 3aMbICiia
COOCTBEHHOTO MTPOEKTA, TOCTPOCHHE €0 TOPOKHON KapThl,

® TPCHHWHTH JITYHOCTHOTO POCTA;

e 00pa3oBaTesbHBIE MOJIYJIU [0 OCBOEHUIO SOft-koMIeTeHIIHIA, 3HAKOMCTBO C TEXHOJOTUSIMU

KpEaTUBHOTO MBIILJICHUS;



® HAYYHO-HCCIIEJIOBATEILCKUE U MHKEHEPHO-KOHCTPYKTOPCKUE MOAYJIHM 10 ocBoeHHIo hard-
KOMIIETEHIIMM 10 paboTe B paMKax 3asBICHHBIX HalpaBiCHUN, JabopaTopuil Hu

MaCTEPCKUX CMEHBI.
3.YYEBHO-TEMATHUYECKHH ILUIAH

Ne Ha3Banue Tembl KoJunyecTBo 4yacoB
TeMbI Bcero Teopus IIpakTHka
NuBapuaHnTHas 4acTh

[IpoGnemaruzanus: 3HAKOMCTBO C OCHOBHBIMHU

1 TEMaTUYECKUMU pa3[elaMd 110 BbIOpAaHHOMY 2 1 1
HaIlpaBJICHUIO
[TpoGnemaruzanus: @opmynrpoBaHUE TPOOIEM

2 C KOTOPBIMHU IUIaHUPYET paboTaTh Kaxaas W3 2 0 2
rpyni

3 dopmupoBaHUE TMPOEKTHBIX Tpymi: Bribop ) 0 )
MIPOEKTHBIX 33J71a4, GOPMYITUPOBKA TEM

4 dopMupoBaHue MIPOEKTHBIX rpynim: ) 1 1
[InanupoBaHue npoekra

5 dopmupoBaHue NMPOeKTHBIX rpymm: Pa3paboTka ) 0 )
T3 npoekra

6 dopmupoBaHue IPOEKTHBIX IpyIIL: ) 0 )
Pacnipenenenue poseit u 3agau

7 [IpoextupoBanue: PabGora B  TPOEKTHBIX ) 0 )
rpynmnax

8 [TpoektupoBanue: PaboTa B MacTepckux 2 0 2

9 IIpoextupoBanue: Pednekcus u gopaboTka ) 0 )
MIPOEKTOB

10 | BeictaBka: [Ipe3enTanus npoekra 2 0 2

11 | BoicTaBka: DkcnepTHas ceccusi U pediekcust 2 1 1
[Tpuzemnenue mnpoekrta: JlopaGoTka NpoeEKTa.

12 | CocraBneHue IOPOKHOM KapThl MpOEKTa s 2 0 2
€ro JaJbHEMIIEN pean3aluu.

HTroro 24 3 21

BapI/IaTI/IBHaﬂ 4acTb

13 | IlpoGaematuzamnus: OOpa3oBaHue KOMaHJ MO
pelieHre npo0jaeM B paMKax MPOEKTHBIX 3ajad, 2 0 2
BBIOPAHHBIX NPU YYACTHH JeTel

14 | ®opMupoBaHrE MPOEKTHBIX TIpymi: TpeHuHr

2 0 2
KOMaH1000pa30BaHus
15 | ®opmupoBanue IIPOEKTHBIX TpYIIIL: 5 1 1
[Torpyxenue B mpob6iemMy MpoeKTa
16 | IIpoektupoBanue: KoHCyIbTanMu 3KCIEPTOB 2 1 1
17 BricraBka: IloaroroBka K  Ipe3eHTAWH. ) 1 1
TpeHuHr opaTopckoro MacTepcTBa
18 | Ilpuzemnenue TPOEKTA: Pazpabotka
MHCTPYMEHTOB B3aUMOJICHCTBUA. OKCIIEpTHAsI 2 0 2
no3unus, BeictaBka «Texnonuaep»
HTtoro 12 3 9




4. COOIEP)KAHUE ITPOI'PAMMbI

OOmme  paszmenbl  COACpXKAHMA — peaNM3aldd  00pa3oBaTeNbHON  HpOTpaMMbl -
UHOPACTPYKTYPHOE IPOEKTUPOBAHKE, IIPOEKTHI pa3BUTHUS pecityOauku Kpbim:

e DHEPreTHYeCcKUe CUCTEMBI

e buonornueckue 1 OMOMHXEHEPHBIE CUCTEMBI

e HasemHble TpaHCIIOPTHBIE CUCTEMBI

e llccnenoBanue TEPPUTOPHUIL U FEOHABUT ALV

e Bo3aymHble TpaHCIIOPTHBIE CUCTEMBI.

NuBapuaHTHast 4acTh

Tema 1. IlpobnemaTu3zanus: 3HAKOMCTBO C OCHOBHBIMH TE€MaTHUYECKMMHM pa3JesiaMu I10
BbIOPAaHHOMY HaIIPABJICHUIO.

Teopus: 3HAKOMCTBO C OCHOBaMH dHepreTuku. GopMynrpoBaHue KIFOUYEBBIX MPOOIeM.

Ilpaxmuxa: pasfeineHue y4aCTHUKOB CMEHBI Ha IPYIIbl BHYTPHU HaIlpaBICHHs. AHaIU3
MaTepHaia, coJiepKamero (GopMyIHupPOBKY OCHOB U IIPOOJIeM COBPEMEHHOM YHEPTeTHUKH.

Tema 2. IlpoGnemartuszanus: PopMmynupoBaHHE MpOOJEM € KOTOPbIMHU IUIAHUPYET
paboTaTh Kak[aasi U3 TPYIIIL.

Ilpakmuka: GopmynupoBaHue NnpoOieM C KOTOPHIMU IUIAHUpPYeT paboTaTh Kaxjaas u3
rpynn (HampuMmep, HECOBEPILEHCTBO CUCTEM T'MOpHAM3alMU HECKOJIBKMX HCTOYHUKOB 3HEPTHUH).
Ha sToMm sTamne rpynmnam npeiaratloTcs MaTepualibl, OMUCHIBAIOIINE HEKOTOPBIM CIIEKTp mpobiem
B PaMKax TEMBI, ONPEIeIEHHON IS TalbHEHIIeH MpopaboTKH U KOHKPETH3AIMH TPYIITION.

Tema 3. @opmupoBaHue NPOEKTHBIX Ipymi: BeiOop MpoeKTHBIX 3ajay, (pOpMyJIHpOBKa
TEM.

Ilpakmuka: (HOpMyIUPOBKAa TEM MCCIEI0BATENbCKUX/ HMH)KEHEPHBIX pPabOT B paMKax
MIPOEKTHOM paboTHI.

Tema 4. ®opMupoBanue NpoeKTHHIX Ipyni: [ImanupoBanne npoekra.

Teopus: ompeneneHue OOMIMX CMOCOOOB pEIICHHs MPOOJEMbI, BBIOPAHHON KaKIOoH
IPYIIION.

Ilpakmuka: omnpeneneHrue OONIUX CIOCOOOB peIIeHUs MPOOJIeMbl, BHIOPAHHON KaXKI0M
TPYIIION.

Tema 5. ®opmupoBanue npoekTHbIX rpynm: Pazpadorka T3 npoekra

Ilpakmuka: peanu3alnus peUIeHUH, HAWJEHHBIX Ha TMpeablaylieM »JTarne padoThl.
(Hanpumep, cOOpKa HyJI€BOM BEpCUU CUCTEMbI THOPUIN3ALUU HECKOJIBKUX UCTOYHUKOB 3HEPTUN).

Tema 6. ®opMupoBaHue NPOEKTHBIX Ipyni: Pacnipenenenue ponel u 3aaay.

Ilpakmuka: co3JaHle MaTepUalbHOIO BOIUIOIIEHUS — MPOTOTHIIA YCTPOWCTBA WIIU
CHCTEMBI, pa3padaThIBaeMON Y4aCTHUKAMH CMEHBI.

Tema 7. [IpoexTupoBanue: PaboTta B MpOEKTHBIX rpymmnax

Ilpakmuka: TpoBeleHHE TOJHOLEHHBIX HCIBITAaHUN pa3pabOTaHHOH M CO3JaHHOMN
CUCTEeMBI. (HampuUMep, CUCTEMbl THOPUAM3AIMN HECKOJBKUX HMCTOYHUKOB 3Hepruu). [lomydenue
MaTEPUAJIOB, COIEPIKALUX PE3YJIbTAThl UCIIBITAHUN.

Tema 8. [IpoextupoBanue: PaboTa B MacTepckux

Ilpakmuka: TnpensokeHue H3MEHEHUHl B pazpabaTbIBaeMble KOHCTPYKIMM C YYETOM
HEZ0CTAaTKOB BBISIBJICHHBIX B X0JI€ IPOBE/IEHHBIX paHee ucnbITanuil. [lanpHelmas pabota BeaeTcst
[0 IMKJIY: HCHBITAHWE — aHAJIW3 pe3yJbTaToB HWCHBITAaHUS — pa3paboTKa NpeiaraeMbix
W3MEHEHUN — BHECEHUE U3MEHEHUH B KOHCTPYKIIHUIO.

Tema 9. [IpoexktupoBanue: Pedaexcus u 1opaboTka MpoeKToB

Ilpakmuka: BEIHECEHUE PE3yJIbTaTOB PabOTHI B MPE3EHTAIMOHHYIO hopmMy (TIoCTEp).

Tema 10. BeicraBka: IIpe3senTranus npoekra.

IIpaxmuxa: co31aHue TIEPBUYHBIX MPE3CHTAMOHHBIX MAaTEPHAIIOB.

Tema 11. BeicraBka: DkcniepTHas ceccus U pedrekcus.



Teopus. TpeOOBaHUS K Mpe3eHTalUU poekTa. TpebGoBaHMsI K 3aluTe.

Ilpakmuka: 3amyTa MPOEKTOB T'PYIII, MOJYYCHHE 3aKIOYEHUH MEeIaroroB HampaBJICHUS,
00CyKJIeHIE BapUAHTOB MPOIOJDKEHUS paOOTHI (IO JKETAHHUIO YIAIUXCS).

Tema 12. Ilpuzemnenue npoekra: Jlopaborka npoekta. COoCTaBJICHHE TOPOXKHOW KapThl
IIPOEKTa JJIsA €ro JajJbHEHIIEeH pealn3aluu.

BapuaruBHas yactb

Tema 13. I[IpoGnemaruzanus: OOpazoBaHue KOMaH[ O] PEIIeHUE MPOOJIeM B paMKax
MIPOEKTHBIX 3a]1a4, BHIOPAHHBIX MPU YYACTHH JIETEH.

Ilpaxmuxa: CTPYKTYpHBIE CXEMbI OTpacieid WM OTAEIbHBIX TEXHOJIOTMH, B paMKax
KOTOPBIX HAXOJATCs MpPOOJEeMbl, B PEIICHUH KOTOPBIX IJIAHUPYIOT BHECTH BKJIAJ YYaCTHUKH
CMEHBI.

Tema 14. ®opMupoBaHUEe TPOCKTHBIX TPyNI: TpeHUHT KOMaH1000pa30BaHMS.

Ilpakxmuka: TOUCK ONITUMAIIBHOTO PELICHUsI CYOPMYITUPOBAHHON IPOOIEMBI

(Harpumep, coOOCTBEHHAs! MPUHLUITUANIBHAS MOJAETh CUCTEMbI THOPHUIN3AIUNA HECKOIBKUX
HMCTOYHUKOB SHEPTUH).

Tema 15. ®opmupoBanue npoekTHLIX Tpyii: [lorpyxenue B mpobiaemMy mIpoekTa.

Teopus: KpUTEPUH PEaTU3yeMOCTH TPEATIaraéMbIX HJIEH, IEPBbIX Pe3yJbTaTOB/OMIMOOK U
(dhopMyIHpoBKa 3ampoca Ha HEJOCTAOIUE 3HAHUSI.

Ilpakmuxa: B Tmpoliecce COINOCTAaBICHUS COOCTBEHHBIX IPEACTABICHUN M pealbHOU
CUTYyallMH, y4Yalllhecs MpeUlaraloT BApUAHThl U3MEHEHMS CIIOKMBLICHCS NPAKTUKH, CUTYallUH,
pOoOIEMBI.

Tema 16. [IpoekTupoBanue: KoHcynbTauu 3KCepTOB.

Teopus: kakue (HaKTOPBI MOBIUSUIA HA PE3YIIBTATHI UCTIHITAHUN.

Ilpakmuka: TepeOCMBICIICHHE TIOJIYYCHHBIX pE3yJIbTaTOB, IEPENpOBEpKAa JaHHBIX,
M3MEHEHUE TUIIOTE3bl, U3MEHEHHUS B MOJIETIN U MaKeTe.

Tema 17. BeicraBka: Iloaroroska k npezeHTanuu. TpeHUHT OpaTOPCKOro0 MacTEPCTBA.

Ilpakmuka: BbIHECEHUE PE3YJbTaTOB paldOThl B MPE3CHTAIMOHHYI0 (opMmy (YCTHOE
BBICTYIUICHHUE).

IIpakxmuka: nopaboTKa Npe3eHTAaMOHHBIX MaTepuasoB. Creayrolue mark peanu3ariim.

Tema 18. Ilpusemnenue mnpoekra: Pa3paboTka MHCTPYMEHTOB B3aUMOICHCTBUS.
DKcnepTHas Mo3ULKs, BeIcTaBka «TexHonmuaepy.

Ilpakmuxa: ipe3eHTalns pe3yIbTaTOB PabOThl Ha/l MPOSKTAMU HKCIIEPTHOMY COOOIIECTBY.

5. METOAMYECKOE OBECIEYEHUE OBPA3OBATEJBHON
MMPOT'PAMMBI

Onucanue npueMOB M MeETOJ0B OPraHM3anMu o00pa3oBaTEJBLHOIO IpoLecca Io
nporpamme:

MeTo/1bl, B OCHOBE KOTOPBIX JIEKUT CIOCO0 OPraHu3anuy 3aHATHSA:

1. BepOaibHBIA (YCTHOE U3IIOKEHHE, OOBSICHCHHE HOBBIX TEPMHHOB U TIOHSTHH,
o0cyxeHue, becena, pacckas, aHaJIU3 BBIIIOJHEHNS 3aJJaHUH, KOMMEHTApHH U T.11.);

2. HanImHBIA  (TIOKa3  BHUACOMATEpPUATIOB, WILIIOCTpAIlMiA, HaAOMIOACHHWE, TIOKa3
(ucmonHeHue) mexarorom, padora mo oopasiy u 1p.);

3. nmpakTtuyeckuil (ympakHeHHEe MO OTpaboTke MpHEMOB pabOThl € MaTepualaMu U
MHCTPYMEHTAaMH, MacTep-Kiace, MOXOAbI U Jp.).

4. aHaMUTUYECKHM - OIIPOC, OLEHKA BBIIOJIHEHHBIX 3a/IaHUM, CAMOAHAIIN3 TEOPETUIECKON
U IPAKTUUYECKOH 1€ATENBHOCTH.

MeTo/1b1, B OCHOBE KOTOPBIX JIEKHUT OCBOEHHUE 1esITeIbHOCTH 00yJaroNMHUCS:

1. OOBICHUTENHHO-UILTIOCTPATHBHBIN;
2. penpoayKTHUBHBIN;

3. YaCTUYHO-IOHCKOBBIN;

4. wucclenoBaTelIbCKHIM;

5. TPOEKTHBIN



@DopMbI OpraHU3auy IPOEKTHOH eSATeNbHOCTH YJauxcst (moapodHee — B IPUIIOKEHUH):

1. TIpoGnemaru3anus

2. Mogpepanus

3. Cxemaruzanus

MeToapl, B OCHOBE KOTOPBIX JISKUT (pOPMA OPraHu3aluM AesATeTbHOCTH 00YJYarOIuXCs:

1. {QpoHTaNBHBII - OTHOBpEMEHHAasi padoTa CO BCEMU YYalTUMUCS;

2. KOJJIEKTUBHBIH — OpraHu3amys MpoOJIEMHO-TIOMCKOBOIO  HWJIK  TBOPUYECKOTO
B3aMMO/ICHCTBUS MEKy BCEMU JCTbMH;

3. WHAMBUIYAIbHO-(DPOHTAIBHBI — YepelIOBaHHE WHIMBHIYaJIbHBIX H (POHTAIBHBIX
dhopm paboThI;

4. rpynmoBoi — opranu3anys padoThl IO MAJIBIM IPYIIIaM;

5.  KOJUIEKTUBHO-TPYIMIIOBOIM — BBHINOJHEHUE 33JaHUI MalbIMU TPYIIIaMH, OCIEIyIOIas
Mpe3eHTaIMsI Pe3yIbTaTOB BHITIOJIHEHUS 331aHui U uX 00001IeHuE;

6. WHIUBUIYyalIbHBIA — MHAUBUIYaTbHOE BBIMOJIHEHHUE 3a/IaHUH.

B kauecTBe AMAAKTHYECKMX MAaTEPHAJIOB MPEMOJABATEIN MPOTPAMMBI HCHOIB3YIOT
OOIIMpHBII HAOOp MaTepuanoB M HHCTPYMEHTOB IIEJIarorHYeCKOro BO3JACHCTBUS: TaOJHUIIbI,
CXEMBI, TUIAKaThl, KapTel, Gororpaduu, AWTAKTHUECKHE KApTOUYKH, MAMSITKH, Hay4dHas u
crenuanbHas  JIMTepaTypa,  pa3laTOYHBIi  MaTepuan,  BHUICO3AMHCH,  ayJUO3alNCH,
MYJIbTHMEINIHBIE MaTepUAIIbl, KOMITBIOTEPHBIE TPOTPAMMHBIE CPE/ICTBA.

Junaktuueckuii marepuall moAOupaeTcs B COOTBETCTBUU C Y4e€OHBIM IJIAaHOM (T10
KaX/JI0MY pasfely, TeMe), BO3PACTHBIMU U IICHXOJOTHYECKUMH OCOOCHHOCTSIMH OOYydYaronIuxcs,
YPOBHEM X Pa3BUTHUS U CIIOCOOHOCTSMHU.

6. OPTAHU3AIIMOHHO-ITEJATI'OI'MYECKHUE PECYPCBI
6.1. MaTepuanbHO-TeXHHYeCKOe o0ecrieyeHue MpPorpaMmMbl
Heo6xonnMble moMeIeHus:

® [[€X DJIEKTPO M PYYHOTO MHCTPYMEHTA (XaHTEK LI€X) - ’TO UHCTPYMEHTBI, CTAHKU U Mpouee
npoctoe 000pyI0BaHUE, TIe JETH pabOTaIOT PyKaMu;

e u3aiiH, 3-D MopenupoBaHMe, MaKeTHpPOBaHHE M  MPOTOTUIHMPOBAHUE —  3TO
KOMIIBIOTEPHBIH  Kjlacc, COQT, HUHCTPYMEHTBI U pPacXOJHble MaTepHalbl  JJid
MaKeTHpPOBaHUs, MO/IeMpoBanus, 3D-neyaru;

® [IPpOrpaMMHUPOBAHME U TPOEKTUPOBAHUE - KOMIBIOTEPHBIM KJIACC, OCHAIIEHHBIH
HEOOXOUMBIM COPTOM;

® DHJEKTPOHMKA M POOOTOTEXHUKA — MasuIbHbIE CTAHLMU, KOHTPOJUIEPBI, NAaTUYUKU U TIp.
HEeo0Xo/1uMast 3J1eKTPOHHUKA;

e jaboparopus COLMAIBLHOM WHXKEHEPUU M MEXIPOEKTHBIX KOMMyHUKauui. (KoBopkuHr
30HA)

e pebsTa u3 naboparopun OYAyT CIIMBATH MPOCTPAHCTBA BCEX MPOLIECCOB COOMPATh OOIIYIO
"kapTHHy MHpa" M B KAaKOM-TO BapHaHTE HCCIIEAOBaTh MPOIECCHl - OPraHU30BBIBATH
npocTpaHcTBa oOMeHa omnbIToM. CoOuparh MOTPEOHOCTH MPOEKTOB M MCKaTh B JIPYTHX

KOMaH1ax HEIOCTAaIOII1e KOMIIETEHIIUH, OPraHu30BbIBaTh MEKIIPOEKTHOE
B3aMOJCHCTBUE;

e TyMaHUTapHas Jja0opaTopuss - O3TO OW3HEC U MPEeANPUHUMATEIHCTBO, (UHAHCHI,
MEXKIYHapOAHBbIE OTHOIIEHUS, KYJIbTYypa, HMCKYCCTBO, COLMOJIOTHS —  IIPOCTPAHCTBO

BSaI/IMO,ZIeI\/IICTBI/ISI C JKCHEepTaM AJid MOCTPOCHUA (bHHaHCOBOﬁ MOZACIIN IMPOCKTA, BbIBOJA
MPOAYKTOB HA PBIHOK, TPOBEACHUS COIMOJOTUYECKHX OMPOCOB U HCCIEIOBAHHM,
U3ydeHHe MEXTyHAPOIHOTO aCMeKTa U KyJIbTyPHO-MacCOBOW COCTABIISIONICH;

e OuocdepHas HOpMUPOBKA — JKU3HEHHBIH ITHKJIA IPOEKTA U IKOJIOTUS MTPOEKTA;

®  aKTOBBII 3aJ1 — IUTOMIAKA TSl IPOBEACHUSI OOIIUX JIEKIUH, TNIEHAPOB;

® TMpOEKTHBIC JAa0OpaTOpUM IO HampaBleHUSIM (He MeHee 6 saboparopuii) — pabouee
NPOCTPAHCTBO Ui TPOBENCHUS MO3TOBBIX IITYPMOB, OOIIEH KOMaHIHOW pPaOOTHI.
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(yKazvlearomes, c6e0eHus 0 NOMEWeHUsAX, 8 KOMOPbIX NPOBOOSAMCS 3AHAMUA: YUEOHOM
Kabuneme,  KOMNbIOMEPHOM  Klacce,  MAcCmepckou,  Jnabopamopuu,  menauye,
Xopeozpaguueckom unu My3blKaibHOM K1acce, CHOPMUGHOM WU AKMOBOM 3aje, U m.N.);
Texnuueckue cpeincTBa OOydeHMs: 3BYKO-YCHJIMTENIbHAS —ammnapaTypa, MHUKPOQOHBI,
IPOEKTOPHI (6 MT)/ MIa3Mbl, KOMIBIOTEPHBIE KIACCHl ¢ TOJKIIOYEHUEM K CETH MHTEPHET
(me menee 3x), konupoBanbHas TexHuka (MDY s nBeTHOW M 4yepHO-OEoW TedaTH),
(YKa3bIBalOTCS KOMIIBIOTED, MPUHTEP, MYJIbTUMEAUA-IIPOEKTOPBI, UHTEPAKTUBHAS JOCKa,
TEJIEBU30P, MY3bIKAJIbHBIM LEHTp, BUIeoMarHutodon, DVD-npourpsiBarens; nepeyeHb
TEXHUYECKUX, TPapUUeCKUX, YEPTEKHBIX, MIBEUHBIX U APYTHUX MHCTPYMEHTOB, IPUOOPOB,
MY3bIKaJIbHbIX HHCTPYMEHTOB U T.I1.)

Kannenspckue ToBapsl U Ipyrue pacxoanble MaTepuainsl: (aumuapter (10 mT), Mapkepbl
(50 mrT), ckoru (10 mT), ckoru Oymaxuwii (10 ), 6Oymara odpucHas A4 (5 mayek),
Oymara 1BetHas (6 mayex).

Heo6xonumoe o0opyaoBaHUe: BOAOPOAHBIM TOIUIMBHBIM 3JIEMEHT; paauoyIpaBiisieMas
MOJIEITb JIOAKH; aKKyMYJISTOp AJs p/y MOJENH JIOJKH; 3apsTHOE YCTPOMCTBO; COTHEYHBIE
HaHEJIH; JIEKTPOHHBII KOHCTPYKTOp Z-volt; 6ayuloH A XpaHeHUs BOJOPOAA; MUKPOCKOII
OouHoKymsipHbI; USB- kamepa kK OMHOKYJISIpHOMY MHUKPOCKOILY; akBapuyMmHas OaHKa
npsmoyronbHas 200 1n.; dunotatop nmo 2001; momMma TeyeHUS; XOJOAWIBHUK Ui
AKBapUYMHOM BOJbl; KaJbLMEBBIA pEAKTOP C HAIOJHUTEIEM; IIOMIIa-a3paTop;
CTEpWJIN3aTOp MOPCKOW BOABI; HoMmna A (JoTaTopa; OCBETUTENb ISl aKBapuyMa;
KBaJPOKONTEPHl JJsi CheMKH; IutaHmer Ha Android; masepHas nuHeEWKa; IJIOTTEp C
pPacXoJHBIMU MaTepUalaMy; LITaTUB CO CHEpUUYECKON TOJIOBKOM; MMaHOpaMHas T'OJIOBKA;
3epkanbHbIA poTroammapar ¢ APS-C maTtpuiield 1 Ha00pOM 00BEKTHBOB; IMUPOKOYTOIBHBIH
00BEKTHB; KOHCTPYKTOp IpOrpaMMHpYeMOro Kajpokomnrtepa; Habop mans1 FPV-
NUIOTUPOBAHUS, COBMECTUMBIH C KOHCTPYKTOPOM IPOTrPAMMUPYEMOIO KBaJpOKONTEPA;
monyinb GPS s Knesep 2; xamepa GoPro HERO 4 Black; pacxoanble marepuaisl B
XalTeK 1eX; py4YHOH MHCTPYMEHT B HA0Opax; AIEKTPOMHCTPYMEHTHI.

Harpannast, cyBeHupHas mpojykuus: (¢upMeHHas aTpuOyTuka nporpammsl ((pyTOonku,
CyMKH), pabodas TeTpajb YYacTHHKAa OOpa30BaTEIbHOW MpPOTPaMMBbI, CEepTU(UKATHI,
JUIIOMBI 110 HOMHHAIUSIM.

6.2. Kanposoe ob0ecnneuenne

Ne Kareropuu Benér nanpasiienune / MeponpusiTusi, 6 COOMeEencmeuu
CHeHAINCTOB ¢ npo2pamMmon
TporpaMvsbiii OO6m1ast KOOpAUHAIMS PEATH3AIIUN TTPOTPAMMBI, CBA3D ©
1. napTHepaMu, MearoraMu CMEHbI, yiep:kaHue oOmien
PYKOBOAMTETH PaMKH IPOrPAMMBI
Peanuzanus o6pazoBaTeabHON MOAETN CMEHBI, YAEep KaHUE
5 HayuHblli pyKOBOINUTENE | MPOEKTHOM PAMKH ITO BCEM HAIIPaBJICHUSAM, OLICHUBAHUE
" | mporpaMMsbl pe3yabTaToOB pabOThl Y4aCTHUKOB CMEHBI, paboTa ¢
HAaCTaBHUKAMH
PykoBoaurens Opranusanys 1 NpoBeACHUE TPEHUHIOB, MACTEPCKHUX,
3. | TPEHHHIOBO-UTPOBOU OOLIMX UTPOBBIX COOBITUH MPOrPaMMBbI, B3aUMOJACHCTBHE C
IIPOrpaMMBl BOXKaTCKUM OTPSIIOM
Perienue opreonpocos, CBOEBpEMEHHOE 0OecrieueHe
4. | AIMUHUCTPATOpP CMEHBI YYaCTHUKOB CMEHBI PACXOJHBIMHA MaTepUaIaMH,
OpraHu3alys BCTPed rOCTEW U DKCIIEPTOB CMEHBI
5 ®denepanbHbIE THIOTOPBI PykoBouTeNnM MPOEKTHBIX U MPOOJIEMHBIX J1a00paTOpui,
10 HAIIPABJICHUSIM CMEHBI | MaCTEPCKUX
HacraBHuku (negaroru PykoBoauTenu MpoeKTHBIX KOMaH], 3aBEAYIOLINE
6. | pernoHaJIbHBIX MaCTEPCKMMH 10 HAIIPaBIEHUSAM, MOAECPATOPBI IPYIIIT
KBanTopuymon)
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7. CHUCOK UCIIOJb3YEMOM JJUTEPATYPBI

7.1. Ciucok UCcnoJib30BAaHHOM JINTepaTypbl

1.

10.

11.

12.

13.

Axomnoa 2.C., AnekceeBa JI.H., AungpromkoB A.A., I'mazynoBa O.U., 'ony6mosa JI. B.,
I'pombiko H.B., I'pombiko HO.B., UBanoa E.IO., M3BekoB B. 0., Kaznaueer C.B.,
ITonoBkoBa M.B., TpethsakoB A.A., Yconbues C.I1., Ycrunockas A.A., Xuxusakosa E.
B., HaycoB N.C. "Crparerus pa3sutus obOpazoBanus 10 2030 roma. Bapumant 2" -
http://nii.smdp.ru/strategiya

AnpapromikoB A.A. "OOpazoBaTenbHbIE NMPOEKTHl B MBICIEACATEIBHOCTHON MEIaroruke.
OO6yuenue npoektupoBanuto" - http://1314.ru/projects.

BrictpoB A.JO. «I'eokBanTyM Tynkut» - M. @oHA HOBBIX (OpM pa3BUTHSI 00pa30BaHUS,
2017. - 128 c.

['atun U.B. «ABTOKBaHTYM TYAKUT» - M. ®OHI HOBBIX (opm oOpazoBanus, 2017. - 146 c.
I'ypeeB A.C. «PobokBaHTyM Tynkut» - M.: ®oHa HOBBIX (hOpM pa3BUTHA 0O0pa30OBaHUA,
2017.- 128 c.

['pombiko H. B. Cioco6b1 06HOBIIeHUs 3HaHU#: Dnuctemoreka. M., 2007.

[IpoekTHBIE ~ METOABI B  MOCKOBCKOM  OOpa30BaHMU: NPAaKTUKAa  pealn3aluu
nesTeNbHOCTHOrO moaxoaa // coct. XXacmuuoa B. I'. Hayun. Pex. I'ypeBuu A. B.,
Xwmwxkusgkosa E. B. M., 2010.

Pa3zpabotka u ampoOanusi MOHUTOPHHIA PA3BUTUS CIOCOOHOCTEH ydalIMXcCsi Ha OCHOBE
MBICIIENIeATeNbHOCTHOTO TIoixoaa: Coopuuk. M., 2008.

Kysnenoa M.A. «BUAP Ksanutym Ttynkut» - M.: @oHI HOBBIX (GOpM pa3BUTHI
obpazoanus, 2017. — 128 c.

Caaksan C. I'. «[IpomblieHHbId 1u3aitH TynkuT» - M.: @oHJ HOBBIX (HOpM pa3BUTHA
obpazoBanus, 2017. — 128c.

Tumup6aeB I.®. «Xaifrek Tynkutr» - M.: ®oHa HOBBIX (OpPM pa3BUTHS OOpa30OBaHMS,
2017.-78 c.

®omenko A.B. «A3pokBaHTYyM TyJIKUT» - M.: @oHJ] HOBBIX (hopM pa3BUTHs 00pa30oBaHuUs,
2017.— 154 c.

[Menposuukuii  I'.II., T'ermmcaperckuit O.M. "JleATENbHOCTP NPOEKTUPOBAHHUSA W
counanpHas cucremMa. Hayunbiii otuer mo teme 1(la) 3. BHUUTO I'KHT. 1967 //
Teopernueckue ¥ METOAOJIOIMYECKHE UCCIIE0BaHMs B qu3aiiHe. 30paHHble MaTepHabl.
Y. I. Tpynet BHUUTD. Texuuueckas scretuka. Boim. 61. M., 1990 [Teoperuueckue u
METO0JIOTUYEeCKHE UCCeIoBaHus B Au3aiiHe. M30panubie MaTepuainsl. M., 2004]

7.2. Cniucok JuTepaTypbl, peKOMEHA0BAHHOH 00y4a0IIMMCH

1.

Pszanos M.A., IllapoB M.O. «lIpoekTHass JeATENBHOCTH M €€ peanusanus B
00pa30oBaTeNbHbIX YUpEXKJIEHUSAX: 0030p Ha OCHOBE ONbITa MPUMEHEHHS B paMKax
MbIcienieaTenbHOCTHOM nenaroruku» xxypHal HBUKC- HT nomep 2, ctp. 256-272.
PsazanoB U.A. «buokBantym Tynkut» - M.: ®ona HOBBIX (opM pa3BUTHs 00Opa3oBaHMUS,
2017.- 128 c.

PsazanoB M.A., «OCHOBBI MpPOEKTHOM nesaTenbHOCTH». ba3zoBas cepust «Meroguyeckui
UHCTpYMEHTapHii ThioTopa» M.: ®oHa HOBBIX (hopM pazBuTus odpazoBanus, 2017. — 52 c.
PszanoB M.A., llapos M.O. "OOyueHue mnpoeKkTHOW pAesTenbHOCTH. ONBIT BEACHUS
noJaugoKycHoro mpoekra" H.-M. XypH. "HccnenoBarenbckas paboTa MIKOJIBHUKOB" M.,
"Haponnoe o6pazoBanme", Ne2(52) 2015.

PsazanoB M.A., ConmaroBa O.A. «Iloprdenr MeTOAMUECKUX pPEKOMEHIAIMH Mo
peanu3anuu MojaeN TpOQUIbHON JIarepHOW CMEHBI TEXHUYECKON U €CTECTBEHHOHAYYHON
HanpasieHHocTH «lllkona uccnenosareneit u nzodperareneit «FOHuKBanT». ToM nepBbIii.
— M.: ®onn HOBBIX popM pazButHs oOpazoBanus, 2017. — 44 c.
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PszanoB M.A., ComnparoBa O.A. «lloprdens MeTOAMUYECKUX pPEKOMEHIAIMA O
peanu3anuu Mojaesu IpOoUIbHON JIarepHOW CMEHBI TEXHUYECKON U €CTECTBEHHOHAYUYHON
HanpasienHocTu «llIkona uccnenoBareneit u nzodperareneii « OHMKBaHT». TOM BTOPOIA.
— M.: ®onn HOBBIX popM pazButHs odpa3zoBanus, 2017. — 35 c.
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8. IPMJIOKEHUA
Ipuioxkenne 1

Peanuzanus o6pa3oBaTenbHON MPOrpaMMBbl IPOXOAUT Y€pe3 HECKOIBKO ITAIOB.

Jtan 1: [lorpy:kenue B mpoodJemy

A. BricTymiieHne pyKoBOAMTENEH HANpaBICHUH, TNl W3JIAraroTcsl TPEHIbl M MpOOIeMbl,
KOTOpBIE pelIacT JaHHOE HAIIPABIICHUE, 3[1€Ch KE OMMCBIBAIOTCSA Ba)KHBIC U HACYILIHBIC 3a1a4H, 3a
pelieHne KOTOpbIX MOT ObI B3sTbest KBaHTOpHYM.

B. Belcrymnenue skcnepToB  (NPUIVIAIIAIOTCA — OKCIEPThl, KOTOPbIE  OMMCHIBAIOT
NOTPeOHOCTH Pa3HBIX CTEHKXOJIICPOB)

C. Beictymnenuss o IpOEKTHbIE HampaBieHus (MH(PacTpyKTypHbIE, IPOAYKTOBBIE,
COLIMAJIbHO-IIPEATPUHUMATEIBCKHUE)

D. BoicTymuienust pykoBoauTenel 1abopaTopuil ¢ ONMCAHUEM, YeM 3aHUMAeTCs KaxJas
naboparopusl.

E. Macrep-knacchl:

- [10 HANPaBJICHUSIM

- 110 1abopaTopusiM

Kaxxaplii yyacTHMK MOXKET IOCETUTh 2 MacTep-Kjacca [0 HampaBJIEHUsIM u 2
J1a00paTOpPHH.

KonnuecTBo y4acTHUKOB OJIHOTO MacTep-Kiacca: 15 yenoBek

JleTn perucTpupyroTcsi Ha BhIOpaHHbIE MAacTep-KJIACcChl U MOJIYYar0T MapLIPYTHBIH JHCT C
[IEPCOHANIBHBIM pacnucaHueM. B TeueHue 1HS OHU JOJDKHBI IOCETUTh 4 MacTep-Kiacca.

[Tocemenne MacTep-KjiaccoB, IIOMOTaeT Y4YacTHUKAM OIPENENUThCS C  BbIOOpOM
HaTpaBJICHUS U 3a]1a4, KOTOPbIE OHU OYAYT pemaTh.

PesynbraTr 3Tanma: y4YacTHHMKHM MNOIPY3WJHMCh B HNpodiaeMy, O3HAKOMHJIHCH C
HANPaBJIEHUSIMH U J1a00paTOPUSIMH, OCYLIIECTBHJIU CBOIl BBHIOOP

Jrtan 2: @opMHupoOBaHNe NPOEKTHBIX IPYHII

Ha sTtoM sTame yyacTHMKM HepeXxoJsiT OT BBIOPAHHOIO HANpaBiICHUS K IMPOEKTHOMY
HaIIPaBJICHUIO.

A. Y4acTHUKM BbIOMpPAIOT 3aJlauM, KOTOPbIE OHM IUIAaHUPYIOT pematbh Bo BpeMs [lIkosnsl.
[TonnuceiBasch Ha MIaKaTe C ONMCAHUEM 3alaul

B. ®opmupytorcs komanasl (Komanzabl ¢QopMupyroTcs U3 YYaCTHUKOB —pa3HBIX
HanpaBJIeHUH, KaXKaass KOMaHJ1a COCTOUT U3 3-7 YesloBeK.)

C. Komannpl coOuparoTcsi 10 MPOEKTHBIM HaIpaBIeHUSIM (MHPPACTPYKTYpHBIE,
IIPOAYKTOBBIE, COLUAIBHO-TPEAIPUHUMATENBCKUE) 3HAKOMATCS C PYKOBOAMTEIEM IPOEKTHOTO
HaIlpaBJICHUS U MOAEPATOPAMH.

D. TpeHuHT o KOMaHJ000pa30BaHUIO B KAXKI0W KOMaH/Ie

OTBeTCTBEHHbBIE: PYKOBOAUTEIHN MPOEKTHBIX HANIPABICHUN, MOJIEPATOPHI

Jran 3. I[IpoexkTupoBanue

Kak cTrpourcs padoTa npoeKTHBIX IPyIn

[TpoexTHBIE TPYIIBl WKW TPYNNbl MO MPOEKTHBIM HampaBieHUsM (MHPPACTPYKTYpPHBIE,
MIPOJIYKTOBBIE, COIMAIbHO-NPEANPUHUMATENICKIE) —  BBIOJHSAIOT 3aJlady COBMECTHOTO
MIPOEKTUPOBAHUS U COOPKHU.

Jns yuactHukoB IlIkonbl 00O3HaueHBl MPOEKTHHIE 3a/Jayd OT Pa3HBIX HaIpaBIICHUH,
KOTOpBIE HAXOJATCS B PAa3HBIX MUpAX: MH)KEHEPHBbIE, SKOHOMHUYECKUE, UH(PACTPYKTypHBIE, apT,
YTWJIMTApHbIE U Mp. MBI MOXEM MPOEKTHI TPYNIUPOBATh (MEKKBAHTOBbIE paboyue IpymIbl) MO
OCHOBAHUSIM:

- Co3/iaHne MHXXEHEPHOTo MPOAYKTa (IPOAYKTOBBIE ITPOEKTHI)

- Co3janue HOBOTO yKiaja (MHPPACTPYKTYPHbIE TPOEKTHI)

-Co3aHne HOBOM yCIyTry WM COIMAIbHOTO 3¢ (dekTa (ColHabHO-IPeIIPUHUMATEIbCKUE
IIPOEKTBHI)

KpoMe Toro, MOryr BO3HUKHYTb TBOpYECKHE (apT MPOEKTbI) WIM HAYYHO-
HCCIIEI0BATEIbCKHUE TPOEKTHI
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[Tpu camooripeieleHuN y9aCTHUKH BHIOUPAIOT:

- IpO0JIeMBI, KOTOPBIE OHU XOTSAT peliaTh,

- 3a1a9y (Cy)eHue nmpoOIeMbl), HaJl KOTOPOW OHH XOTAT paboTaTh

B pesynbraTe popmupyetcs paboyas rpyrmnia, KOTOPYIO COCTABISIOT YYACTHUKH U3 Pa3HbBIX
HaNpaBICHUH, HO CXOXHE IO JIOTWKE CBOETO 3aMbIcia (MPOIYKT, MHPPACTPYKTYpa, HOBBIH
ousHec, apTedakT u ap.).

PykoBoauTenb  NIpPOEKTHOTO  HAmpaBJeHHUsS  IOMOTraeT MpopadaThiBaTh  MPOEKTHI
KOHIENTYaIbHO.

B mpoctpancTBe MPOEKTHBIX Ipymil MpopadaThiBaeTcst 00IIast JIOTUKA, KOHIENINS, TIaH
MIPOEKTa, TEXHUYECKOE 3a/laHHe, YYACTHUKU MPOEKTUPYIOT W YIPABISIOT CBOMM IPOEKTOM H
pacrpenensioT poJid M 337a4i. B KaKIOM NMpOeKTe eCTh CBOSl XapAoBas 4acTh, I/I€ YYaCTHUKHU
pacxopsTcs 1o 1adopaTopusM B COOTBETCTBHUHU C 33/1a4yaMU (HE BCE JIETU CHIIbHBI B XKeJle3e, KOMY-
TO MHTEPECHA T'YMaHHUTapHasl TEeMaTHUKa) U pabOTaIOT HaJl HUMH I10]T PYKOBOACTBOM PYKOBOJIUTEIIS
naboparopuu, KOTOpHIi oTBedaeT 3a Th, moHuMaeT, Kakoe ecTb 000pyJI0BaHKE, KaKK1e TUIIbI 3a/1a4
peIaroTCsi, COCTaBISAET pacIICaHuE.

Bech sTan npoekTHpoBaHUS YYACTHUKH BPALIAIOTCS B 3TUX JIBYX IIPOCTPAHCTBAX.

Pe3yabTaT 3Tana: cocTaBiieH IUIAH MPOEKTa, TEXHUYECKOe 3a/laHue, pacipeaesieHbl
poJIu ¥ 3aa4M, BeJeTcs padoTa Hajl peaju3anuen nNpoexkTa

Jrtan 4. BoicTaBka

A. TloaroroBka mpoeKTa K BBICTaBKE. TPEHUHT IO MPE3CHTAlUsIM U OpPaTOPCKOMY
MacTepCTBY.

B. 3amuTa npoekTa Ha BHICTaBKe

C. Pabora c skcriepramu

D. Pednekcust 06pa3oBaTenbHOro pe3yabTaTa

E. DkcneprHas mo3uius

Pe3yabTaT JTama: mnpoekT 3aBeplieH Ha YpOBHe Ppa3paldoTKM NPOTOTHIA,
AeiicTBYIOLIEl MO/Ie/IM MJIM PelieHHsl U MOAT0TOBJIEH K BbICTABKE, MPOEKT MOJYYHJ OLEHKY
BHEIIHUX DJKCIEPTOB, MNpOBedeHA pedieKcUsi, YYACTHUKH BBICTYNIHJIH CaMH B POJH
IKCNEPTOB

Jran S. Ilpusemiienne npoexkra

A. JlopaboTka nMpoeKTa ¢ yueTOM MHEHHUS IKCIIEPTOB

B. CocTaBnenue JOpOKHOM KapThl pean3aluy MpoeKTa B peruoHansHoM KBanTopuyme.

C. Coznanue maaTdopMbl MEXKBAHTOPUAHCKONH KOMMYHUKAIIMU JUISI TOAJEPKKH ITPOEKTa

MocaexoBareIbHOCTH TAKTOB padoThI opopmasiercst B CJIEeAYIOIIY IO
OPraHU3alMOHHYI0 CXeMY

1. [TpuHsATHE MPOEKTHBIX 3a]1a4 — BBEJICHHE B IPOOIEMAaTHKY

2. CrpykrypupoBanue ((opMHUpOBaHHE) IPOECKTHON KOMaH/IbI

3. Co3nanue miuaHa-rpaduka pealn3alny 33yMaHHOTrO (B KaKUe CPOKH, KaKHe HTallbl,
KaK B3aMMOCBSI3aHa pa0oTa pa3aINuHbIX MOATPYI MPOEKTa?)

4. KoHnkperu3zanus 3a1ad B paMKax pealn3aliy 3aMbICiia IPOeKTa

S. OneHka NMpoeKTHOW M€ M KOPPEKTHPOBKA 3a/1ay (IO UTOraMm IpeiBapUTEIbHON
OLIEHKH KCIIEPTHBIM COOOIIECTBOM Ha BHYTPEHHEH NMPE3eHTAIlMH B paMKax MPOEKTHOM CMEHBI)

6. W3meHeHne CTPYyKTypbl MPOEKTHOW KOMaHABI MCXOASl U3 JIOTUKH KOPPEKTHUPOBKHU
3a1a4

7. Coznanwe miaHa-rpaduka peaans3anuy 3alyMaHHOTO

8. IIpe3eHTamust  3ambicia  Iepe]  AKCHEPTHBIM  COOOIIECTBOM  (BBICTABKA)
(pactmmdpoBaTh JIMHEHKY MPOJAYKTOBOTO PE3YJIbTATA).

9. HenocpenctBenno peanuszanus (MO 3aBEpIIEHUIO0  MPOEKTHOM  IIKOJBI B

PETHOHAIBHBIX TMPOEKTHBIX KOMaHAAaX JETCKUX TexHomapkoB «KBaHTOpuymM» wuW/uimmu B
MEXPErMOHaIbHON ITPOEKTHON KOMaH[IE)
10. OruieHka pe3yabTaToB
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Hannas nocredosamenbHoCcms makmos pabomsl AGNAEMCsA pAMOYHOU, M.e. NPUHUMAENCSL
Kak pekomeHnoyemas 0/ pyKogooumereli HanpasieHus, 0OHAKO, 8 PAMKAX pabomvl KOHKPEmHO20
Hanpasienuss moxcem 0vims No00Opan opmam pabomel, 6 COOMEEMCMEUU C NEOALOSULECKUM
ONbBIMOM PYKOBOOUMEJIAL.

AJIbTEPHATHBHAS MOCJIEI0BATEIBLHOCTh TAKTOB Pa00Thl BBIIVISAUT CJEIYHIIAM
oOpa3omMm:

1. [TocTtaHoBKa 3a7aun Ha KOHCTPYHUPOBAHHUE;

2. Pacnpenenenue posieit B KomaHe;

3. Coznanue maHa-rpaduka padoT HaJ KOHCTpYKIHEH/ u3ydeHneM (hpeHoMeHa;

4. HenocpeacTBeHHO KOHCTpYyHpPOBaHUE WU U3yueHUE (EHOMEHA;

3. Pacmmpenue paMKu IIPOECKTUPOBAHUSA (moHuMaHue IIPUMEHUMOCTHU
KOHCTPYKITUU/(EHOMEHA - VISl 4E€TO 3TO);

6. [IpoexTHpoBaHWE CHUCTEMBI, B KOTOPOM HCIONB3yeTcs O3TOT (EHOMEH WU
KOHCTPYKILIUS;

7. OrneHKa MPOCKTHOW HWJIEW W KOPPEKTUPOBKA 3ajad (10 UTOraM IpeIBapUTEIHLHON
OLIEHKH SKCIIEPTHBIM COOOIIIECTBOM Ha BHYTPEHHEH MPE3eHTAllMU B paMKaX MPOEKTHON CMEHBI)

8. N3MmeHeHrne CTPYKTYphl MPOCKTHOW KOMaHJBI MCXOMS U3 JIOTUKA KOPPEKTUPOBKHU
3azaq

9. Cosznanue miaHa-rpaduka peaan3anuu 3a1yMaHHOTO

10.  IlpeseHtanus 3aMbIciia epe]] SKCIEPTHBIM COOOIIECTBOM (BBICTABKA)

11.  HemocpeactBenHo peanuzamnusi (10 3aBEPIICHUIO IPOCKTHOM  IIKOJIBI B

PETHOHAIBHBIX TMPOEKTHBIX KOMaHAAaX JETCKUX TeXHOomapkoB «KBaHTOpuymM» W/HIN B
MEXPErHOHaIbTHON IPOEKTHON KOMaH/IE)

12. OueHka pe3yabTaToB.

Heobxooumocmos pabomvl  «om KOHCmMpyKyuu» ciedyem 68 pAMKAX UHHCEHEPHOU
HanpaeieHHoCmu ps0a NPOeKmHuIX uoel

JIOMOTHUTEIbHAS PEATM3ANMOHHAS CXeMA PeAIM3ANMOHHAS CXeMA BBITJISITUT TAK:

2. [IpencraBneHne KOHLIENIUH (M1€U) TPOIYKTa

3. [Tonnmanue (puU3NUECKUX NPUHLHUIIOB M MHKEHEPHO-KOHCTPYKTOPCKUX PELICHUH,
TpeOOBaHUH K CHCTEME, DIIEMEHTaM, MaTepranam

4. Coznanue nporoTuna (AeMCTBYIOLIEH MOAETN) IPOIYKTa

5. [IpencraBneHne NpoTOTHIIA B paMKax 0OIIel KOHIETIUN

6. Bepudukanust (mpoBepka Ha COOTBETCTBHE KOHILEMIMM W TMPUMEHUMOCTH K
CUTYyallln) — MPUBsA3Ka K 00I11el TeMe HarpaBJIeHUs

7. [IpesenTtanus pe3yapTaToB EPe1 SKCIEPTHBIM COOOIIECTBOM (BBICTABKA)

TpeboBanns k popmMupoBaHuI0 00pa30BaTEeIbHON CPeabI

HaubGonee BaxHBIMHU, CKEIETOOOpa3yHOIIMMM AJIsl 3allycKa MPOEKTHOW paboThl, Ha Hall
B3IJISLL SIBJISIIOTCS CIIEAYIOLIME TPeOOBaHUS:

- MHoronpeMeTHOCTh 3HAHWEBON COCTaBIAIONIEH M MOIUPOKYCHOCTh MPOEKTHOU
KOMaH/Ibl (HECKOJBKO TMOATPYMM, paOOTAIOMUX HaJ OAHOW 3amadeil, HO B Pa3HBIX 00JACTAX
NEeSTETbHOCTH)

- OpueHTanuss Ha HM3MEHEHHE COLMOKYJIbTYpPHOH cUTyaluu (CyOBEKTHOCTh
PYKOBOJUTENS MPOEKTa, TOTOBHOCTh pellaTh MPOOIEMHYIO CUTYAIUIO)

- Pacimmpenune paMKu 1€ATEIbHOCTH M TOHUMaHMsI YYaCTHUKOB B Tpoliecce paboThl

- OpHoBpeMeHHasl JAESITEIbHOCTh YYallluXCsl, HaXOAAIIMXCS Ha pPa3HBIX CTaIusiX
OCMBICJIEHHUS TPOEKTHOM JIeATENbHOCTH U CBOEH EATEIbHOCTH B IPOEKTE

- Me:XrpynnoBoe B3auMOJEHCTBUE BHYTPH IPOEKTHON KOMaH 1bl

- Pacmmpenue cdepsl 1eTeNbHOCTH POEKTA.

MeTto1bl Opranu3aluy IpPOEKTHOW JEATEIBHOCTH yJalIuXxcs

B pamkax paboTel IpoeKTa akIEHTUPOBAaTh BHUMAHUE YYALIUXCS HA T€X 00JacTAX 3HaAHMS,
KOTOpBIE OHM BBIOMPAIOT AJIS JasibHEHedl mpodeccnoHamu3aii Wik MpeaIMeTHYI0 001acTh, B
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KOTOpOM yuwamuecs HauOojiee YCIEUIHBI, IMpenBapsaTh pabdoTy ¢ TPOEKTHOH TIpymIoi
aHKETUPOBAaHHMEM, 3a CUé€T KOTOporo OyneT BBIABIEH NPEeIMETHBIH HWHTEpec, Jaee,
copMyIHUpOBaTh 331a4H, UCXO/Is U3 MHTEpECa ayUTOPUH.

[Ipennarats B KauecTBE BOMPOCOB HA 00IyMbIBaHUE 3a/1a4H C MEKITPEIMETHBIMU CBSI3SIMU,
(x mpumepy, Guosornveckas 3ajgada, KOTopas MOXKET ObITh pelieHa WHXEHEPHBIMU CPEICTBAMHU:
«BOCCO37]aHME COOOINECTBA WM JaKe DKOCHCTEMbI MPU MHUHMMH3AIUH €€ 00bEMa BO3MOXKHO
JUIIb C TIPUMEHEHUEM WHXEHEPHBIX CHCTEM») WIM MHXKEHEepHas 3ajada, KOTopas MOXET ObITh
pelieHa 3a cuéT BBeJIeHUSI OMOJIOTHYECKOr0 KOMIIOHEHTA (K IPUMEPY: «MOJLTIOCKH -(pUIbTPATOPhI
JUIS 3Tana BOJOOYMCTKM M MOHUTOPUHIA COCTOSIHUS BOJAHOM CpE€Ibl 3aMELIAIOT OINpee/ICHHbIE
0JIOKHM B MH)KCHEPHON CHUCTEME)

[Ipennarate B KauecTBE 3a7aud IPOEKTHONM KOMAaHJE COINOCTaBUTb WH)KEHEpPHBbIE U
OMOJIOTMYECKHE CUCTEMBI, BBISIBUTH OTJIMYHUS U CXOJICTBA.

Moaepauust

Jlns Hadana paGoThl B TPYIIEe HA MIEPBOM dTare, yYaCTHHUKAM OOBIYHO TpeOyeTcs TOMOIIIb
Iefarora, NOCKOJbKY ONbITa KOHCTPYKTUBHOTO, JI€JIOBOIO OOIIEHUS, HAIIPABJIEHHOTO Ha pELICHHE
MOCTABIIEHHOW 3a/1a4ll OHU HE UMEIOT.

[Tomouis MOKHA HOCHUTH XapaKTep HABOJAIIMX BOIIPOCOB, HE COAEpXkallux B cede
MIPaBHJIbHBIX OTBETOB.

Ecnu yyamuecst HAUMHAIOT OTBEYATh HA BOMPOC IPaMOTHO, TMOMPOCHUTE UX 3apUKCHPOBATH
CBOM OTBETHI B BUJE OJIOK-CXEMbl WM CIUCKa Ha nucte Oymaru. B panpHeiimnem, yuammecs
JIOJDKHBI TIPUCBOUTH 00s13aTeNNbHYIO (prKcanuio paboTsl rpynmbl Ha Oymare (coaepskaHue padoThI
TPYyMIbL, HO HE MepecKa3 TOro, YTO IPYIIIa Jeana).

B nponecce monepanyy BaXXHO HE IPUBHOCUTH CBOE COJIEpKaHUE B 00CYKJIEHUE IPYIIIbI,
HO (UKCHPOBATHh BaKHBIE SJIEMEHTHI COJIEpKaHWsl B oOlieM pasroBope. B MomeHT, korga B
[IPE/ICTaBUTENb TPYIIbl BBICKA3bIBAET COJEPHKATEIbHYIO BEPCHUIO, MOJEPATOpP OCTAaHABJIMBAET
o0CyXJIeHHe M MPOCUT MOBTOPUTh, B 4YEéM OblJa MBICIL Y4Yallerocs JIPYTUX YYaCTHUKOB
oOcyxJeHusl (He BCerja 3Ta MbICIb (PUKCHUPYETCS HE TOJIBKO yYaCTHUKAMU OOCYKIEHUS, HO U
CaMHM BBICKA3aBIIIHM).

[To mepe HakomaeHUs (QUKCUPYEMOro COJEp)KaHHs, MOJEpaTop IpeajgaraeT 000OIIUTH
3aKCHPOBAaHHBIEC UJIEH B BHJIE TUIAHA BHICTYIUICHHSI Ha TUICHApE.

IIpoGaemaTuszanus

YacTo BO3HMKAIOT CUTYallMM, B KOTOPHIX Hanbosee aKTHUBHBINA, HO HE COJEpXKaTelIbHbIH
MIPEICTaBUTENb TPYIIbI 3ariyniaeT BO3MOKHOCTh IMPOSIBIIEHUSI aKTUBHOCTU 0Oo0Jiee 3aCTEHUMBBIX
YYaCTHHUKOB 00cCy7eHus. B 3ToM cilyuae, y4acTHHKY, MPOSIBIISIONUIEMY BHEIIHIOI aKTUBHOCTb,
3a1aéTCsl BOMPOC O IMPUYMHAX €ro CyXJAeHWH (Ha 4€M Thl OCHOBBIBAaclllb CBOE MHEHHUE,
COOTBETCTBYET JIM 3TO CyXJAeHUE 00CYKAaeMoi TeMe, eCTh JIM MOATBEPKJICHNE TBOCH MPaBOTHI B
TEKCTE WIH BUA€OPparMeHTe, COTJIacHbI JIM ¢ TOOON YJaCTHUKHU OOCYXKAESHMS, YCIbIIIAJ JIU Thl UX,
T.€. yBHJEN JIM, YTO BBl TOBOPUTE O pa3HOM M T.1.). Jpyroil BapuaHT NOCTaHOBKU Y
COMHEBAIOIIIUXCS BOIMPOCOB, CBSI3aH C MOTPYXEHHEM B IMpeaAMeT OoOCYXIeHus, T.K. TO, 4TO
Ka)KeTCSl BEPHBIM B Hauyane paboThl TPYMIMBI HE BCETAa OCTAETCS TAKOBBIM MPHU TOTPYKEHUU B
npenMer oOcyxkaeHus. Torna Bompochkl OYAYT O COMOCTABIEHUU HOBBIX JI@HHBIX M BBIBOJOB
paboThI TPYMIIHL.

CxemaTu3anus

BaxxHo, 49TOOBI y4YaCTHHKH OOCYXJCHHUS YUUIUCh (PUKCUPOBATH HMMEHHO CXEMBI -
rpadgudeckoe n300pakeHne CyTu padboThl. M30bITOUYHOCT Tpaduueckux neranei, OTBICKAIOIINX
OT CYTH HYXHO COKpaIaTh J0 IMOJHOTO UX YCTpaHEHHs U3 MPOCTpaHCTBa paboThl (M300paXkeHue
30JI0TOM PBHIOKH BHYTPH KyOa OyJIeT pUCYHKOM, a KBaJpaT CO 3HAKOM PBIOBI JIEMEHTOM OJIOK-
CXEMBbl C yKa3aHHEeM Ha3HaueHus OJioka, rpaduyeckoe M300pa)keHHE Majarolield BOAbI B BHUJE
MHO>KECTBa Karelb U CTPYH - PUCYHOK, a cTpenka ¢ Haanucbio HyO - cxemMaTuueckuM 371€eMEeHTOM
U T.J.).

Onncanue MeTOANKH OPraHU3ANUMN 3aHATUI POEKTHOW IPyNNbI

3aHsATHS pa30UThI HA CIEAYIOIINE OCHOBHBIEC TAKTHI:
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BroaHas mo TeMe TakTa padoThl, HA KOTOPOH PyKOBOJIUTENIEM IIPOEKTHOIO HAPaBICHUS
narotcs: oo0mas uHopmarusa Ay paboThl COTJIACHO TAaKTy, 3ajJaHue i paboThl B TpymIax,
BBICJIYIIIMBAIOTCS BOIIPOCHI HA IOHUMAaHKUE OT IPYII U JJAI0TCS OTBETHI HA 3TH BOIIPOCHI;

PabGota B rpymnmnax, B nporecce KOTOpoi yuaiiuecs: GOpMHUPYIOT MpPEeACTaBICHUE 110 TEMe
IHsI, (UKCHPYIOT HapaOOTKH JJs TMOCJIEIYIOLIEro BBICTYIJICHHS W JajbHEWIIeld paboThl B
HaIlpaBJICHUY;

(PyxoBoauTeneM mpoekTa BBISBISETCS CTENEHb U CIOCO0 B3aMMOJCHCTBUS ydyalluxcs Ha
rpynmne (KTO pPYKOBOAMT OOCYXAEHHEM, KTO BBIIOJHSAET BCIIOMOIATENbHYIO (DYHKIUIO),
BKJIFOYEHHOCTD B 00CYX/IeHHE (KTO aKTUBHO BKJIIIOUEH B pabOTy, KTO MACCUBHO, KTO HE BKIIIOUEH).

IlnenapHoe 3acenanue:

Hoxnan ot rpynnsl. Beictynarommue (1-2 yenoBeka) JOHOCAT i MPOEKTA PE3yJIbTAThI
paboThl MUKPOTPYIIIIBI;

(JdmarHocTupyeM HACKOJBKO MOJIHO JTOKJIAJ TPYIIBI OTPaXKaeT padoTy IpyMIbl, HACKOJIBKO
IIOJIHO NOHMMAHUE JIOKJIAJYUKOM DPAaOOThl IPYMIbl, HA CKOJbKO OH YIEPKUBACT COOCTBEHHYIO
MO3ULMOHHOCTh B OTHOLLIEHUH K paboTe IPyMIbl U OLEHUBAEM €T0 BKJIAJl B pa0OTY IPYIIIIbI).

Bonpockl Ha nmoHumaHue OT rpynn (MpaBWIBHO JIM s IHOHSJI, YTO..) U OTHOLIEHHE K
coJiepKaHuI0 pabOThl TPYyMNbl (HA COOTBETCTBHE BOIPOCY TakTa); ([marHoctupyem ypoOBEHb
IOHMMAaHMUsI U COJEpIKATEIbHOCTh OTHOILEHMs, Ha CKOJIBKO TpYNIbl IHOHUMAIOT 33Jaud |
HarpasjieHue paboTHI MPOEKTA).

OTHOIIEHUS SKCIEPTOB K BHICTYIICHHUIO IPYMIIbI (B KaueCTBE HKCIEpTa Ha dTale 3alycka
MOJKET BBICTYNATh PYKOBOAMUTENH Ipymnibl); ("IKcnepT" OLIEHUBAET B MOJOKHUTEIBHON CTPAaTEruu
BBICTYIIJICHHE M PabOTy MHUKPOIpYII, BHOCUT CBOM 3aMEyaHHMs, Mpejajaras 4yTo-TO YCHWINTh, Ha
9TO-TO 0OpaTUTh BHUMAHUE).

PedieKCHBHOTO OTHOLIEHMSI PYKOBOAMTENs HANpaBieHUs K padoTe KaXIOW Tpylmbl U
peduexcuu paboThl HampaBieHust 3a AeHb. (Ecim pykoBomuTens MTPOEKTa OJHOBPEMEHHO
BBINOJIHAET POJIb JKCHEpTa, pe(IEeKCUBHOE OTHOIIEHUE SBISETCS MPOJOJIKEHHEM SKCIEPTU3bI
paboThl MUKPOTPYII).

[TocTaHOBKAa PYKOBOJMTENIEM HAalpaBlIEHUs BONpPOCa Ha JAJbHEHWIIYIO MPOpaboTKy (BHE
4acoB paboOThI MPOEKTa, MO KeJaHUIo ydamuxcs). (BblsiBisieM, ecTh JIM 3aMHTEpECOBaBIIMECS
MPOJOIDKEHHEM paboThl B CBOOOJHOE BpeMs, (PUKCHpPYeM KTO 3TH y4allluecs U OTCIIEKHBAEM UX
paboTy MeXIy MPOCKTHBIMH 3aHATUSIMH B T.4. TIOMOTasi ¢ BLIOOPOM crioco0a padoThI).

[TocnenoBarenbHOCTh  TakTOB  (TpymmoBas — paboTa/lieHap) MOXET MEHSThCS B
3aBUCHUMOCTH OT JJIMTENIBHOCTH Ka)A0ro 3tana padoTsl. Ecnu 3Tan 3aHMMaeT He MEHbIIE HEelEIH
(mpu 2-X 4 IPOEKTHOI paboTe B CeTKe pacnucaHus), INICHApHOE 3acejaHne JIOTHYHEe IPOBOANUTh
Ha 1-M yacy paGoThL.

Bo3MmoykeH BapuaHT, Ha KOTOpPOM IIOCJIE MEPBOro IUIeHapa cieayeT pabora B Ipymmax H,
nanee, 3aKJII0YUTENbHBIN MIeHap ¢ GOpMYIUPOBKON 3aJaHus AJIs IPOpaOOTKH Ha HEAEIIIO.

Oobu1ee Bpemst pabOThI 2 yaca ¢ iepepbIBOM Ha 5-10 MUHYT B cepeluHe 3aHATHUS.

BpeMs Ha ycTaHOBOYHBIN JOKIaa (BBOJIHYIO) 3-5 MUHYT.

Bpewmst pabotsl B rpynmax 10-15 MunyT.

Bpewms Ha oknaa OT TpynIbl - 5 MUHYT.

Bpewmst Ha Bompockl: moHnManue | MUHyTa/Tpynmny; oTHomeHue | MuHyTa/rpynmny

KonuuectBo TakToB (TpymmoBasi padoTa - IJIEHAp) ONTUMAIBHO JBa B JI€Hb, €CIIH €CTh
BO3MOXXHOCTb Ha JTalle 3alycka MPOEKTOB yCTpauBaTh IMPOEKTHYIO CECCHIO, OJJHAKO BBIIEP)KATh
TaKOW PUTM BO3MOJKHO JIMIIIb B ayJTUTOPHUAX, IPUBBIKIINX K TAKOMY crloco0y padoTel. B nepBbie
2-3 nHA paboTHl MPOEKTHOTO HANPABICHUS BO3MOXKHO MpPOBEIEHHE 3aHATHHA MO 1 TakTy B JI€Hb
(amanTalMOHHBIN TEPHOJ).

PykoBoauTens HampaBiIeHUS MOXKET U3MEHSTh olliee Bpemst paboThl TPYI I OOIIEero
3acelaHmsl B CIIydae Pa3BUTHUS COIEP)KATEIHLHOTO OOCYXICHHS WM, HA00OpOT, MOTEpPE OOIIEeTo
MOJISl TOHUMAHUS Y4aCTHUKAMH paOOoThI.
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Takum 00pa3oM, BpeMEHHbBIE HHTEPBANIbI SBIISIOTCS PEKOMEHIATEIbHBIMU. M3MeHeHus BO
BpEMEHH pabOThl MPOUCXOIAT B 3aBUCMMOCTH OT CKOPOCTU PabOTHI YUaIIUXCsl, UX TIOHUMAHUS U
BBITIOJTHEHUS 33/1a4 KaX/10I0 TaKTa.

Ilnan padot B paciumpeHHOM gopMmarte

Ipuio:xxkenne 2

Hara Komn- Dopma OTBeTCTBEHHBII
Ha3zpanue Mecro
(uucno, | Bpems Tema 1 popa saHsTHS BO DOBCICHIS KOHTPOJIS negaror
MecsI) p Jiereit POBEA pe3yNbTaToB (®.1.0.)
09.08. .
Jlexuuu 200 Kongepenn- | Peqexcupriii Psazanos 1.A.
3a1 KypHAI
10.08 3anonHeHne CongaTtoBa
Ipo6nemaru | [ocemenne
Jran 1 200 MacTtepckue | MapupyTHOTO O.A,,
3aus MacTepCKUX
JHCTA PYKOBOAUTEIH
11.08. Pabora B poGreMHLLe 3anosnHeHne POOIEMHBIX
pOOIEMHBIX 200 P MapIIpyTHOTO naboparopuil u
nmabopaTopun
1a00paTOPHAX JHUCTA MacTEpCKUX
Br16op
11.08. .
TPOCKTHBIX 33184, | Kondepenn- | PednexcuBublit | PykoBoauTenu
(opMynHpoBKa 3ai JKypHAI HarpaBJICHUH
TeM
12.08. Tperunr [Ipobnemusie | PednexcuBHeni | MozgepaTtopst
komaHo00pasosa | 200
Hie nmabopaTopuu | XKypHaul IUIOIAI0K
Mogepatopsl,
13.08. Popmuposa | llorpykerie b [MpoGnemubie | Pedrekcusnbiii | PykoBomutenu
HHUE npobiemy 200
Jran 2 naboparopun | KypHal MPOOJIEMHBIX
MPOEKTHBIX | MPOEKTa .
naboparopuit
rpym IInanupoBanue IIpo6nemHusie
14.08. P 200 P [Tnan mpoexTa
IpPOEKTa nabopaTopuu
15.08 Pa3paboTka T3 200 ITpobnemusbIe T3 npoexra MonepaTopsl,
MIPOEKTa naboparopuu PYKOBOAUTEIH
PazpaboTka T3 IpOOJIEMHBIX
16.08 MIPOEKTA. 200 [pobnemusie | UmxeHepHBIN nabopaTopuid
Pacnipenenenue 1abopaTopuu | KypHAI
poJielt 1 3a1a4y
17- Pabora B . Moneparoper,
[TpoGnemusie | MHXeHepHBIH PYKOBOAUTEIH
MIPOEKTHBIX 200
20.08 abopaTopuu | KypHAI MPOOTIEMHBIX
rpymnmnax nabo .
paropuii
17- .
Pabora B 200 Macrepckiie WmxeHepHbIid Mopaeparopsl,
20.08 MaCTePCKHIX KypHaI MacCTEePCKUX
Hpoekripos [Ipobnemusie
Oran 3 aHue
17- naboparopud, .
KoHncynbranuu 200 . WHxeHepHslii Mounepatopsl,
20.08 9KCIEpPTOB Tenexongepen KypHaI 9KCHEPTHI
LU
MopepaTopsl,
17- [MpoGnemusie | PedekcuBHblil | pykoBoAWTENIH
Pednekcus 150
20.08 adopaTopuu | KypHAI IpoOIEMHBIX
naboparopuit
Mopnepatopsl,
20.08 [Moaroroska 200 [MpoGnemnusie | [Ipe3eHTalMOHH | PYKOBOAWUTEIH
MIpe3eHTaINN 1abopaTopuu | ble MaTepualbl poOIEMHBIX
nmabopaTopuit
20.08 Oran 4 BeictaBka | TpeHuHr TpoGiemmbie | MrokeHepHbiii Monepatopsl,
. 0paTOpPCKOTO 200 PYKOBOIUTEIH
nmaboparopun | KypHaI
MacTepcTBa HUTPOBOTO OJI0KA
22.08 IIpezenTanus 200 Koudepenn- | MmkeHepHbIit Mogepatopsi,
MIPOEKTa 3a1 KypHaI PYKOBOAUTEIH
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MPOOJIEMHBIX

J1ab0paTopuid
[Ipobnemusie
23.08 OkcrepTHas 200 J1a60};2$10p ., WnxeHepHslii Mopnepatopsl,
ceccus A — KypHaI 9KCHEPTHI
Ui
Monepatopsl,
23.08 Pedexcns 200 IIpobnemurle | MmxkeHepHbIi PYKOBOIMTEIH
nabopaTopuu | KypHaI poOIEMHBIX
nabopaTopuid
24.08 HopaboTtka 200 [TpoGnemubie | MHkeHepHBIH
IIPOEKTa 1a00paTopuu | KypHaI
CocraBieHue
24.08 TIOPOSKHOH KAPTHI 200 [MpoGnemusie | JlopoxxHast
nabopaTopuu | KapTa
NIPOEKTA Mounepatopsl,
Yran 5 IIpuzemnenu | Pa3spabotka Tpo6IeMHELe [IpoToxon pyKoBOAUTEIN
25.08 € IPOEKTa | UHCTPYMEHTOB 200 P B3aUMOJIEHCTBU | MTPOOIEMHBIX
B3aMMOJICHCTBHS nabopatopun s naboparopuit
OKcnepTHas N
25.08 MO3HLINSA, 200 Kondepenn- ii:gizﬁcm%m
BBICTABKa 3a1
«TexHOMmuAEp»
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IIpunoxenne 3
PacmmpenHble onucannsi OCHOBHBIX J1a0opaTopuii

CouunajJbHO-d)KOHOMHUYecKasi Jjaboparopust
(MpoeKTHBIN «aKcejaepaTop»)

Onucanue 1J1s1 y4aCTHUKOB CMEHbI:

«Kozoa mmne b6v110 08a0yamsv, s HUKO20A He NO360J51 cebe BbIXOOHbIXY». — 2080puil buin
Tetimce, co ocnosamenv Microsoft

CruB Jxo6c, Mapk IlykepOepr, Mmon Mack, Eprenmii Kacnepckuii — Bce 3T JrOIM
MPUMEPHI YCIICUIIHBIX MPEeAIpUHUMATENCH B chepe TEXHOTOTUH.

Xorute cBol odpuc B CHIMKOHOBOW JojMHEe C BHAOM Ha 3aiuB CaH-OpaHIUCKO?
MeuTaere 0 COOCTBEHHOM BBICOKOTEXHOJOTHYecKoM cTapTane? Torma mabopaTopus CTaHeT Uis
BaC XOPOLIUM CTapTOM.

busnec B cepe BBHICOKMX TEXHOJIOTMH HA3bIBA€TCsS BEHUYPHBIM, OT AHTJIMHCKOTO CJIOBA
venture — puckoBaHHBIN. JlabopaTopusi AacT BaM HEOOXOJMMBbIE HAaBBIKM W 3HaHHS B cdepe
WHHOBAIMOHHOW SKOHOMHUKHU U TEXHOJIOTUYECKOTO MPEANPUHIMATEILCTBA, YTOOBI B AaJbHEHIIIEM
BbI CMOTJIU COKPATUTh JIIOObIE PUCKHU.

CrienamucTsel  OMOTYT  C(OPMHPOBATH KOMIETEHIIMH, KOTOpBIE MPUTOIATCA IPH
MPOJBMKEHUH  COOCTBEHHOTO  BBICOKOTEXHOJOTHMUECKOro TMpoekTa. Bbl  y3Haere, Kak
cOpMHpOBATH YCIEHIHYI0 KOMaHIy M 3aT€M OpraHu30BaTh A(PQPEKTHBHOE MPOU3BOJICTBO;
y0eauTech, 4TO CIIOKHBIE cioBa lean startup, kommepueckuiit HUOKP u ¢unancoBas moxens —
3TO COBCEM HECTpAIlHO, a IJIABHOE HAY4YMTECh JOXOJYMBO U SPKO INPE3EHTOBATh CBOU HJEU
000 ayIUTOpUH.

Hesas 1adopaTopuu — GOPMUPOBAHKE Y IIKOJIBHUKOB KOMIUIEKCA TEOPETUIESCKUX 3HAHHUH
U TPaKTHUYECKUX HAaBBIKOB B cepe IKOHOMHUKH, TEXHOJOTHYECKOTO MPEeANpHHUMATENbCTBA U
yIpaBieHUsI THHOBALIUOHHBIMU ITPOEKTAMHU.

®opmart padoTbl

. WHTepakTUBHBIE KOPOTKUE JIEKITUH.

. PaboTta 3aMHTEpecOBaHHBIX UWIEHOB KOMAaHIbl IOJ PYKOBOACTBOM HACTaBHHKA,
HaIpaBJieHHas Ha pelieHrne oOuIeil MpoeKTHOM 3ajauu.

. Case-study: ananmu3 cuTyauuid, HMEBIIMX MECTO B IpaKTHUYECKOW obmactu
npodeccnoHaNbHOM e TEIbHOCTH, TOMCK BAPUAHTOB JIYULINX PEIICHUH.

. MexaucuuIuinHapHoe o0ydeHHe: HCIOJIb30BaHHE 3HAHWM M3 pa3HbIX oOiacTei,
IpyNIUPOBKA U KOHIIEHTPAIMs B KOHTEKCTE pelaeMou 3a1auu.

IIporpamma

B naboparopun paccMaTpuBaroTCs CIEAYIOIINE TEMBI:

BBeneHne B MTHHOBALIMOHHOE PA3BUTHE

dopmMupoBaHUE U pa3BUTHE KOMaHbI

Bbusnec—upes, OusHec-MoAeNb, OM3HEC-TLIaH

Mapxketusr. OneHka pbIHKA.

Product development. Pa3zpaboTka npoaykra.

Customer development. BeiBenenre npoaykTa Ha pbIHOK.
HemarepuasnbHble akTUBBI U OXPaHa MHTEIJIEKTYaIbHOM COOCTBEHHOCTH
Tpancdep TexHOIOTUH U TULIEH3UPOBAHKE

Coznanue 1 pa3BUTHE cTapTana

10.  Kommepueckuit HUOKP

e A

11.  HMHCTpyMeHTHI mpuBIeUeHUs (PUHAHCUPOBAHUS

12. OneHka MTHBECTULIMOHHOM MPHUBJIEKATENIBHOCTH ITPOEKTA
13.  Pucku npoekra

14. [Ipe3enTanus nmpoekra

15. NuHOBanMOHHAs SKOCHCTEMA

16. l'ocynapcTBeHHass MTHHOBAIIMOHHAS MMOJUTHUKA
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17.  HWroroBas mpe3eHTauus IpyInoBOro NpoeKTa (MUT4-CeCcus)

Pe3yabTarsl 00yyeHus

. Hayuntbcss mpuUMeHATh SKOHOMUYECKHE 3HAHUS UL PEUICHHs 3a1ad B 00JacTu
KOMMepLHaIU3all HHHOBAIUH, pa3BUTHs TEXHOJOTUYECKUX IPOEKTOB M BBIBEIECHUS HA PHIHOK
HOBBIX IIPOJYKTOB B YCIIOBHUSX COBPEMEHHOM POCCUMCKON 3KOHOMMKH C YYETOM CIIOKUBILIEHCS B
Poccnn MHHOBaLIMOHHOM 3KOCHCTEMBI M peain3yeMoil rocyJapCTBEHHOM MOJIMTUKHU B 3TOH cdepe.

. OcBouTh mporecc pa3paboTKH BBICOKOTEXHOJIOTHYHBIX MPOAYKTOB WM YCIYT, C
UCIOJIb30BAHUEM COBPEMEHHBIX MOHATUH M MHCTpyMeHTOB. HayuuTbes pemars mnpoOiaembl
peanu3alii ¥ BCECTOPOHHETO MOHHUTOPHUHITA HMHHOBAIIMOHHBIX IIPOEKTOB; 00eCHeunBaTh
¢ dexTuBHOE (PYHKIIMOHUPOBAHUE U PA3BUTHE COBPEMEHHOI'O NPOU3BOACTBA, BKIIKOYAs METOJIb
pa3pabOTKM MHHOBAIIMOHHBIX MPOEKTOB, YIIPABICHHUS TEXHOJIOTUYECKUMH MPOLIECCAMU M OXPaHbI
MHTEJUIEKTYaJIbHON COOCTBEHHOCTH.

. Hayuntbcss 1uiaHMpOBaTh W MPOEKTUPOBATH KOMMEPIHUAIU3ALUIO PEe3yJbTaToB
MHTEJUIEKTYaJIbHOM JesTeNbHOCTH B (opMme craprama, peanusauuu kommepueckoro HMOKP,
JUIIEH3UPOBAHUSI.

. OcBouTh B IpolLecce MPaKTUKH METOAbl MPOEKTHUPOBAHUS HOBBIX BHUJIOB
IPOAYKIUH; (POPMUPOBAHUS KOMAH/IbI IPOCKTA, Pa3pabOTKH TIaHA MEPOTIPUSTHIA 110 BBIBEICHUIO
IIPOAYKTA HA PHIHOK.

. Omnazetp nprueMaMu pabOThl HA PBIHKE KOMMEPLUAIN3AUN BEICOKUX TEXHOJIOTUI
Cc ucrnonb3oBaHueM wmojenelr product development u customer development, HCIOIB30BaThH
TEXHOJIOTUH OepexnuBoro crapramna (lean) n rubkoro moaxoxaa K ynpasieHuro (agile, scrum).

. Hayuutbcst  BbiOMpaTh  Ou3Hec-MoAenb U pa3pabaThiBaTh  OM3HEC-TUIAH;
aHAJM3UPOBATh PHIHOK M MIPOTHO3UPOBATH MPOJIAKH, AaHAITU3UPOBATH IOTPEOUTEIHHOE ITOBEICHUE,
paspabatbiBath [P-cTpareruto mpoexra.

. O3HaKOMHTBCS C TEXHOJIOTHSMH Pa3padOTKH (PMHAHCOBON MOJEIIH.

. [IpakTHyecky UCHONB30BaTh 3HAHUS CIIOCOOOB KOMIUIEKCHOTO OOecreyeHus
WHHOBAaIlAOHHOW  JICATENIbHOCTH  BCEMH  HEOOXOIUMBIMH  (aKTOpaMHu:  COIHAIbHBIMH,
HKOHOMHYECKUMH, OPraHU3alMOHHBIMH, JIOTUCTUYECKUMHU, MAPKETUHIOBBIMU U (PMHAHCOBBIMH.

. Pa3BuBaTh HaBbIKM cOopa, 0O0paOOTKM, aHanM3a MJaHHBIX O IHpoleccax u
pe3yabTaTaXx HHHOBALMOHHOM JESITEIbHOCTH; BBISBICHUS PHUCKOB IPOEKTa M OpraHu3aluu
MEPOTIPUSATHIA TI0 WX TPEOJOJCHUIO; OCBOCHUS METOJOB IUIAHWPOBAHUS W TPOTHO3UPOBAHUS
Pe3yIbTaTOB UHTEIIEKTYAIbHOM JIeSITEIbHOCTH U MHHOBALIMI B OM3HEC-OpraHu3alyu.

. HayuuTtbcst MpoBEIeHNIO TIEPETOBOPOB ¢ MHBECTOPAMHU M ITYOJIMYHBIX TPE3CHTAINN
MIPOEKTOB (MUTYEH).

®opmMupyeMble KOMIETEHIINT

> CriocoOHOCTB UCMOIB30BaTh OCHOBBI SKOHOMHUYECKUX 3HAHUH B pa3IMuHbIX chepax
KHU3HENIEATSILHOCTH, B TOM YHCIIE TIPH PEIICHUU COIUABHBIX M MPO(ECCHOHANBHBIX 3a/1a4 U MIPH
olieHKe 2(PPEKTUBHOCTU PE3yJIbTATOB JAEATEIBHOCTU B Pa3IMUHBIX chepax.

> CriocoOHOCTh pa3pabaThiBaTh W PEaTM30BBIBATh HHHOBAIIMOHHBIC IPOEKTHI,
obecrieunBaTh pe3yJIbTATUBHOCTh M YIydllaTh IPOU3BOJACTBEHHBIE M TEXHOJIOTHYECKHE
TIPOIIECCHI.

> CriocoOHOCTh aHATM3UPOBATh MPOEKT (MHHOBAIMIO) KaK OOBEKT YIPaBICHHUS.

> CriocoOHOCTh MPUMEHSATh METOJIBI COITMATbHO-I)KOHOMHYECKOTO, OpPTaHH3aIIMOHHO-
HSKOHOMHYECKOT0,  JIOTMCTHYECKOT0,  MAapKeTHMHIOBOro M  (uHaHCOBOro  obecneueHus
WHHOBAIMOHHOW JESTEITHHOCTH.

> CrniocobHOCTh pa3pabarbIBaTh MJIaH MEPONPHUATUH MO CO3AAHUIO U NMPOABMIKEHUIO
HOBOTO MPOJIYKTa Ha PHIHOK.
> CriocoOHOCTh K OpraHM3alluu U MPOBEACHUI0 cOopa, 00pabOTKH, aHaIM3a, TaHHBIX

0 TIPOIIeCcCax M Pe3ysibTaTax MHHOBAIMOHHOW JESITEIbHOCTH, K OCYIIECTBICHUIO TJIAHUPOBAHUS U
MPOTHO3UPOBAHUA PC3YJIILTATOB HHT@HHGKTY&HBHOﬁ ACATCIIbHOCTU U HHHOBaHHfI.
JlaGopaTropusi BUPTYyaJibHOI U 10NM0THeHHOH peanbHocTH (VR/AR)
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B pamkax nmaboparopuu npeangaraercs He MPOCTO MO3HAKOMUTH JIeTel ¢ MHHOBAIIMOHHBIMHU
TEXHOJIOTUSIMH, a HAYYUTh UCIOJIb30BaTh X JJI PEIICHHUS KOHKPETHBIX 33Ja4 CBOETO MPOCKTA.

Bo3mo:xHbIe pe3yJbTaThl padoThl B JIA00PATOPUH:

B 3aBucumocTH OT BEIOpaHHBIX Pa3JesIoB IPOrPaMMBbl JIAOOPATOPUH BIITYCKHUK HAYYHUTCS:

1)  wncnosb30BaTh TEPMMHBI, KIHOUYEBbIE OHITHS, METO/IBI U IPUEMbI KOHCTPYUPOBAHMUS,
MOJICIIMPOBAHUS, TPOrpaMMHUPOBaHUs B 00s1acTu TexHosoruii VR/AR:

2)  aHaANM3UpPOBATh YCTPOMCTBO KOHCTPYKIMM — BBUICHATH JAeTand, HuX (opmy,
OIpeIeNIATh B3aUMHOE PACIOI0KEHNE (CUMMETPHSL, ACUMMETPHS ), BUJIbl COCMHEHUS JIeTallel;

3) ompenensaTh Marepuan ¢ TpeOyeMbIMH CBOWCTBaMH, HEOOXOAMMBIH Tpu cOOpke
MaTEPUAIBLHOTO NIPOYKTa — TAPHUTYPBI BUPTYaIbHON PEAILHOCTH;

4)  cocraBiATh 3cKHU3bI COOCTBEHHOr0 VR ycTpoiicTBa, COOMpaTh U TECTUPOBATH €T0;

5)  ocyulecTBIATH COXpaHeHHEe HHpopManuu B (opMax OMNMCAHUS, CXEMBI, 3CKM3a,
¢dororpaduu;

6)  YUTaTh IEMEHTAPHbBIC YEPTEIKU U ICKU3bI;

7)  xoHcTpyupoBaTh Mozenb VR ycTpoiicTBa 1o 3ajaHHOMY IIPOTOTHILY;

8) MoaudpuuupoBarh uMerolecs VR MpoAyKTel B COOTBETCTBUM C  3ajaydei
JESITEIbHOCTH U B COOTBETCTBUM C MX XapaKTEPUCTUKaMU pa3padaThIBaTh TEXHOJOTUIO HA OCHOBE
0a30BOi TEXHOJIOTUH;

9)  BBINOJHATH YCTAaHOBKY M pa3douparbcs B VR NpuitokeHusx;

10) ocymecTBIATh HCHOJb30BAHUE OCHOBHBIX BHJOB MPHUKIATHOIO MPOrPaMMHOIO
obecreueHus;

11) BBINOJHATH CHEMKY M MOHTA ITAHOPAMHOT'O BUJIE0;

12) wucnosb30BaTh MHCTPYMEHTAPHUI JOMOJHEHHON peallbHOCTHU, YUTAaTh TEXHUYECKYIO
JOKYMEHTAIUIO JUIs IPOrpaMMHOT0 0OecrieueHus;

13) mnoHUMAaTh OCHOBHBIE CIIOCOOBI MOAEIMPOBAHUS TPEXMEPHBIX MOJENIEH IIPEIMETOB;

14) wucnosnb30BaTh PENO3UTOPHH OECIIIIATHBIX TPEXMEPHBIX MOJETIEH;

15) BbImONHATH 0a30Bble  ONEpALlMU  PENAKTOpa  KOMIIBIOTEPHOTO  TPEXMEPHOTO
IIPOEKTUPOBAHUS;

16) wucnosnb30BaTh NPOrpaMMHBIE CPEICTBA ISl pabOThI C ayJMOBU3yaIbHBIMU JTaHHBIMU
Y COOTBETCTBYIOIIMM MOHATHHHBIM aIllapaToM;

17) wucnonb30BaTh KOHBEPTEPHI pa3HbIX ayJu0/BUIE0 (OPMATOB;

18) mno3HakomuTbes ¢ npuMepamu ucnonb3oBanus KT B coBpemeHHOM Mupe;

19) co3ngaBaTh y4eTHbBIE 3alMCH IOJIb30BATENS/pPa3padOTUMKa, PACIIPOCTPAHSITH TOTOBBIE
AR mpoeKTsl pa3IMUHBIMU CIIOCOOAMU;

20) aHanu3upyeT OMNbIT IUIAHUPOBaHMS (pa3pabOTKM) TMOJNYYEHHUS MAaTepHalIbHOTO
MPOAYKTa B COOTBETCTBHM C COOCTBEHHBIMM 3aJlauaMu (BKJIIOYasi MOJETUPOBAHUE U Pa3pabOTKy
JOKYMEHTAI[M1) WIK Ha OCHOBE CAMOCTOSATEIbHO MPOBEACHHBIX UCCIIEOBAaHUM MOTPEOUTEIBCKUX
HUHTEPECOB.

OcHoBHbIE pa3/e/ibl IPOrPaMMBbI:

1. Coopka ycTpoiicTBa BUPTYaJIbHON PealbHOCTH

[TonsiTue «MoHO/cTEpeo», akTHBHOe/maccuBHOe cTepeo. O030p COBpEMEHHBIX CHCTEM
BUPTyaJIbHOU peasibHOCTH. KitoueBble XapakTepuCTHKHU cylecTByromux ycrpoicTs (Oculus Rift,
HTC Vive, Homido u ap.). laTuuiku ycTpoMCTB (THPOCKOM, akceaepoMeTp u Jip.). KonTposeps
s pabotel ¢ VR. Cuctembl B3auMoJecTBUSL ¢ BUpPTyaldbHOM peanbHOcThio (Leap Motion,
Kinect, 3D noitnTtep u np). UMmepcrBHas BUpTyallbHas pealbHOCTh. AKTYaIbHOCTh TEXHOJIOTHH
U TepcneKkTHBbl pa3Butus. [IpaBuna oOpamieHuss co muieMamu. TexHuka Oe30MacHOCTH.
OrpanuueHue BpeMeHU Ipu padoTe co HuieMaMu. YIpakHEeHUs: pasMHUHKa JUIs ria3. [IpaBuia
MOBEJICHHSI B YUEOHBIX MOMEIIEHHSIX.

KoncTpynpoBanue coOCTBEHHBIX ycTpoiicTB. Bpibop MaTepuana, OTBEYaromlIero
He00X0AUMBIM TpeboBaHUsAM. COOpKa M TECTUPOBAHUE.

2. CbeMKa M1 MOHTAK NAHOPAMHOI0 BH/I€0
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Cdepuueckass manopama. Paznuunble Buabl mnpoekuuii. O0630p o0opynoBaHHsS IS
co3manusi  cepuueckux  maHopaMm. CuCTeMbl  OJHOMOMEHTHOW  CheMKH. CHCTEMBI
nocienoBarenbHoi cheMku. Kamepsr, O0bektuBbl, Potaropsl. [Tpunnun paboTsl mporpamMm Juis
cThikOBKH. Heobxonumoe nepekpritue. Pacuer konuuecTBO KaapoB i maHnopam. OmnpeneneHue
OesnapauiakcHOH  (HomanmbHOUM) Touku. Pasmuunbie meroauku. (OCOOCHHOCTH  ChEMKHU
chepuueckoil maHopambl - HanOoJiee YacThle MPOOIEeMBbl: MPOOIEMbl BpEMEHH, MPOOIEeMbl CBETA,
Oamanc Oenmoro, TiyOMHA PE3KOCTH, HSKCHO3MIMSA, MOHOTOHHBIE TOBEepXHOCTH. OcoOeHHOCTH
KoMIo3uuu chepuueckux nanopaMm. HaxoxneHue Oe3mapajulakCHOW TOYKHM Ui OOBEKTHBA.
CpeMka naHopamsl

3. Pa3pa0doTka npujiokeHust 10NMOJTHEHHOH PeajJibHOCTH

WcTtopusi, npuHUUIBl pabOThl, aHAIW3 MCIOJIb30BAaHUS JONOJHEHHOW pPEAJbHOCTH B
MEeXAyHapoAHOU npakTuke u PO B pa3znuuHbix chepax, akTyallbHOCTh U MEPCIEKTUBBL. 3HAHHE
0a30BbIX HAaBBIKOB JJsi paboThl ¢ AR KOHCTPYKTOpPOM: IMO3TamHOE H3ydeHHe (yHKIMOHAJA,
pa3dop OmMOOK M BO3MOXKHBIX IpoOjeM. 3HaHUE IOJIb30BATENILCKOTO HHTEpdeiica, 0a30BbIX
00BEeKTOB HMHCTpyMeHTapusi: 3D Moxenb, BUIEO, ayAMo, TEKCT, H300pa)KeHHE, CIaia-1Ioy,
Mapkep, ¥ TeXHHYECKUX TPeOOBaHUN K HUM IPH UCHOJB30BaHUU AJs co3naHusi AR mpoekTos.
Hactpoiiku napamMeTpoB 00BbEKTOB MHCTPYMEHTApUs U AeicTBU ¢ HUMU. OTpaboTKa yMEHUHN Ha
TOTOBBIX MOJENSAX, CO3/laHue COOCTBEHHBIX cleHapueB. KpymHelmme 06a3pl OecIIaTHBIX
TpexXMepHBIX Moenel. KoHBepTepsl pa3nuyHbIX ayano/Buaeo GopMaToB.

4. TecrupoBaHue, JA0pad0TKa H BBIKJIAJKA MPWIOKEHHU B OTKPBITBIA JOCTYIIL
AHanu3 roToBbIX NMPOEKTOB. [IpaBoBbIE U 3THYECKUE aCIEKThI CO3AaHMsI IPOEKTOB C JOIOJIHEHHOM
PeaTbHOCThI0. 3HAKOMCTBO € MOHATHEM «Pe3ynbTaThl MHTEUIEKTyaabHON nesTensHocT» (PU/)
U OCHOBaMH POCCHHCKOrO 3aKoHOJAaTenbcTBa B oOmactu 3amutbl PUJI. M3yuenue mnoHsTuit
WCKJIIOUUTENIbBHOM W HEUCKIIIOUMTENIbHOM JIMIEH3UHU. ABTOPCKHME TIpaBa Ha pe3yJbTaTbl
MHTEIUICKTYaJIbHOU JesTenbHOCTH CIocoObI pacipoCTpaHeHHsT MOOMIIBHBIX MPUIIOKEHUIN Cpeu
nonp3oBarene. OduuuanbHble IUIOMAAKK JUIl CKAauMBaHUS M aJlbTEpHAaTUBHBIE CIIOCOOBI
3arpy3kd MPUIOKEHHUST Ha ycTpoicTBa. OCOOEHHOCTH KPYMHEHIIMX MarasuHOB TMPHJIOKEHUNH —
Play Market u AppStore. CozaHue y4eTHbIX 3alMcell MOoIb30BaTells U pa3padoTyHKa.

Jladoparopus IT-TexHosoruii

3aHaTus B ja0opaTopuM  TpejUlaraeTcs  MOCBATUTh  PACCMOTPEHHUIO  OCHOB
MIPOrpaMMHUPOBAaHUST MUKPOKOHTposiepoB Arduino, Raspberry Pi, MOOMIBHBIX MPUITOKEHUH JUIs
Android OS 1 npuMeHEHHIO 3TUX 3HAHUM MTPU peaau3aluu COOCTBEHHOTO MPOEKTA.

Bo3mo:xHbIe pe3yJbTaThl padoThl B JIA00paTOPUM:

B 3aBucuMOCTH OT BBIOpaHHBIX Pa3JeOB MPOrpaMMbl JIAOOPATOPUHU y4aAIIUNCS MOTYIUT
HaBbIKU U YMEHUS:

1) IPUMEHSATh COBPEMEHHbIE TeXHOJIOTUH pa3pabortku I10;

2) HCII0JIb30BaTh COBPEMEHHBIE HHTEIPUPOBaHHbIE cpelibl pazpadboTku [10;

3) paboTaTh B  CHEIHUATU3UPOBAHHBIX MPOTPAMMHBIX IaKeTaX MPUKIATHOTO
Ha3HAYCHMUS;

4) OocBaMBaTb  CaMOCTOSITENIBHO  TEXHOJIOTMHM  HCIOJb30BAaHUS  HE3HAKOMBIX
MIPOrPaMMHBIX CPEJICTB;

5) paboTath C IUTEPaTypOil O MPOrPaMMUPOBAHUIO;

6) OCHOB TIPOEKTHPOBAHMUS TPUIOKECHUH MCXOAd U3 TpeOOBaHWH KOHEYHOTO
10JIb30BATE;

7) BbIOMpaTh Oosiee AP (HEKTUBHBIN A3bIK TPOrPaMMHUPOBAHUS;

8) UCIOJIb30BATh BO3MOYKHOCTH pealln3allii THUIIOBBIX aJrOpUTMOB Ha si3bikax C/C+t,
Java, Python;

9) OTIagKW W  TECTUPOBaHMs,  IPHUMEHsSEMble  Ha  pa3IMyHbBIX  (aszax

pa3paboTKK Ka4eCTBEHHOTO IPOTPaMMHOTO TIPOIYKTa;
10)  mowucka nedeKTOB CUCTEMBI B MPOIECCE TECTUPOBAHUS, YUACTHsI B UX MCIIPABICHUN
¥ MOJICPHU3AINHU TECTUPYEMOTO PUIIOKCHHUS;
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11)  ocHOB paboThl B TPOEKTHOM KOMaHJE, COCTOSIIeH W3 pa3padOTYMKOB W
TECTUPOBIIMKOB IIPOrPaMMHOT0 KOJIa;

12)  BmameHuss TpoIeccOM TBOpYecTBa (MOWCK WACH, pediekcus, MoIeTupoBaHUE
U ap.).

OcHoBHbIE pa3/ieJibl NPOrPaMMBbl:

4. IIporpammupoBaHue MHUKPOKOHTpPoJulepa Arduino Ha s3pike C B cpene
Arduino IDE

OcHoBHble moHATUA s3bika  C.  AndaBur, HAEHTHU(PUKATOPBI, KIOYEBbIE CIIOBA,
KOMMEHTapuu. ba3oBble THUIBI JaHHBIX M OOBsBIeHUE mepeMeHHbIX. KoHctanTel. CHMBOJIBHBIC
CTPOKU M TmepeMeHHble. MHunumanuzanus nepeMeHHbIX. Onepanuu. BbeipaxeHus. Y CI0BHbIN
omepatop. Omneparop MHOXKECTBEHHOro BbIOOpa. Omeparopsl 1ukioB. Omneparopel break u
continue. OnepaTop Ge3ycinoBHoro nepexona. Ilonstiue Maccuba, 00ObsiBI€HHE MacCUBa. MacCUBBI
CHUMBOJIOB, CTpOKH. DyHKIUHM paboThl co cTpokamu. Muunmanuszanus maccuBoB. OObsBIICHHE
¢ynkuuit. Oneparop return. IIpororunsl ¢pynkumid. O0xacTe AEHCTBUS U 00JACTh BHIUMOCTH.
[TapameTpsl u aprymeHTsl QyHKIMHM. TUIBI 1aHHBIX, OonpeaenseMble mnoyb3oBareneM. CTpyKTypa.
Nutepdeiic Arduino IDE. @ynknuum setup u loop. Hactpoiika mopTOB B PEXHUM BXOJ/BBIXO/I.
Urenue/3anuch nudposoro/ananoroporo curHana. [HIMM-curnan. @ynkuun map, tone, millis.
Serial-mopr.  IloakmroyeHme W WcHoiib3oBaHWMe  OWOmMoTek.  bubamoreka  Servo.h.
[TporpammupoBanue ceponpuBoaa. bubmmoreka LiquidCrystal.h. IIporpammmuposanne LCD-
JUCILIIES.

5. Pa3zpaborka MoOnabHOr0 npuiioskenus 1js Android OS

Beenenue. Hactpoiika Android Studio. Coznanune AVD. [lepBoe npunoxenue. CTpykTypa
Android-npoekra. KommoneHTHl 3KkpaHa M uX cBoicTBa. Layout-daiin B Activity. XML-
npencrasiaenue. CmeHa opueHTauuu skpaHa. Bunsl Layouts. KitoueBble oTinuuus U cBOiCTBa.
Layout-mapametpsl 1yt View-aieMeHTOB. PaboTa ¢ aeMeHTaMu SKpaHa U3 IpOorpaMMHOTO KOJa.
O6pabotunku coObiTuil Ha mpumepe Button. Ontumuzanus peanuszauuu odpadorumnkos. Ilanka
res/values. Hcnonb3oBanue pecypcoB TmpuiokeHus. JIOrM ©  BCIUIBIBAIOIIUE COOOIICHUSI.
Co3nanue mpoctoro MeHtoo. MeHto, rpynmsl, nopsaok. Menuflater u xml-mento. KontekctHoe
MeHi0. Coznanue View-KOMIIOHEHT B paboueMm mnpusoxkeHuu. M3menenue layoutParams B
pabouem npuitoxxkeHuu. Co3znanue U BbI30B Activity. JKuszHnennsiit nukn Activity. O6bekT Intent.
Extras — nepenava 1aHHbIX ¢ moMoIbo Intent.

6. Paspaborka ycrpoiictBa Ha Raspberry Pi ¢ ucnosab3oBanuem OuOJIMOTEKH
KOMIIbIOTEPHOTo 3peHusi OpenCV

3nakomcTBO ¢ iaroil Raspberry Pi u OC Raspbian. Mcnonb30BaHne KOMaHIHONW CTPOKH
Linux. Jdupextopus /etc. Python na Raspberry Pi. O6bextsl u monynu. Ilouck u ycrpaneHue
omnOok. YcranoBka Arduino B Raspbian. B3zaumoneiicTBue mo mocienoBaTeabHOMY IOPTY.
UcnonszoBanne GPIO. Padota ¢ GPIO B Python. Muraromuit ceetonnos. CUMThIBaHHE KHOTIKH.
ITpoBepka BeO-kamepwl. JlocTynm k kamepe. 3HaAKOMCTBO ¢ Oubmmotekoit OpenCV. Mat kak
0a30BbIii KOHTEHHEp ISl XpaHeHus: u3o0paxkeHws. JlocTynm K 3HAaYeHHWSIM HWHTEHCHBHOCTH
nukcene u3oOpaxenus. Pabora ¢ mnamsareio. I[lpuMuTHBHBIE oOmnepanuu ¢ MaTpULEH
n3o0paxenus. Busyanuzanus nzoOpaxkeHus. M3MeHeHHe KOHTpacTa M SPKOCTH H300paKeHUs.
QunbTpanus uzodpaxenuil. Pacimpenue (dilating) u cyxxenue (eroding). Beinenenue npuzHakos
Ha N300pakeHUN.

7. TecTnpoBanune n 10padoTKa NPOrpaMm U NMPHUJIOKEHHUIA.

MonynbHoe TecTupoBanue. VHTerpannonHoe TectupoBaHue. CHCTEMHOE TECTUPOBAHUE.
PyuHoe TecTupoBaHME U TECTOBBIE IMPOLEAYPhl. ABTOMAaTU3MPOBAHHOE TECTHPOBAHUE HA OCHOBE
CKPHIITOB.
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