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1. ITosicHUTEJILHAA 3AMUCKA

1.1. XapakTrepucTuka o0pa3oBaTebHON POrpaMMbl

JlonoynHutenbHass — obmieoOpaszoBaTenbHas  (oOImiepa3BUBaIolias)  Mporpamma
JOTIOJTHUTENBHOIO 00pa3oBaHus JeTed M B3poOCiblX, peanuszyemas DenepaibHbIM
rocyJapCTBEHHbIM aBTOHOMHBIM 00pa30BaTEbHBIM YUPEKIEHUEM BBICILIET0 00pa30BaHuUs
«HarnuoHanbHbBIN HCCIeI0BaTENbCKUM TexHonornueckuit yausepcurer « MUCHUCY (nanee
— HUTY MUCHUC, Yuusepcurter), «IIpaktudeckuii kypc Python u Al: co3naem ymubie
cepBHCHI» (I1aee — MporpaMmMa) orpeeNsieT CoIepKaHue TOTIOJIHUTEILHOTO 00pa30BaHMUs
U TIPEJCTaBISIECT OO0 cUCTeMY IOKYMEHTOB, pa3padOTaHHYIO M YTBEPKICHHYIO B paMKax
peanuzauuu cucTeMbl npo¢HaBUrauuoHHbix Mepornpustui HUTY MUCUC 1no
COIIPOBOKJICHUIO KJIACCOB PA3JIMYHOM HAIIPABJICHHOCTH B IIKOJAaXx ropoga MoCkBbI B
cootBerctBUM ¢ YcraBoM HUTY MUCHUC c¢ uenvto obecnieuenus npuema B HUTY
MUCHC ctyneHToB U3 ynciia NpodheCcCUOHAIbHO OPUEHTUPOBAHHBIX IIKOJIbHUKOB.

HanpasiaenHocts mnporpammsbl — TexHuyeckas. [Iporpamma HampaBieHa Ha
IIPUBJICYCHUE YYAIIUXCA K COBPEMEHHBIM TEXHOJIOTMSM MCCIEAOBAaHUSA B PA3TUYHBIX
00J1aCTAX 3HaHWW U HAMPABIICHUAX JAEATEILHOCTH YHUBEPCUTETA B 001aCTH MH(DOPMATUKU
Y BBIYMCIUTEIBHON TEXHUKHU.

YpoBeHb OCBOCHHMSI — O3HAaKOMUTENbHBbIM. [Iporpamma mnpu3BaHa IO3HAKOMUTH
YYaCTHUKOB C INPOECKTHOW MPAKTUKO-OPUEHTUPOBAHHOW JIE€SITEIBHOCTBHIO, BOBJEYb HX B
o0nacTe MHGOPMATUKU W BBIYUCIUTEILHON TEXHUKH, WH(OOPMAIIMOHHBIX TEXHOJIOTHM, a
Takke B cpepy HayKu U MHHOBALIMI, 3apOJIUTh B HUX HAOIIOAATEIbHOCTh B TIO3HAHUH MUDA,
KOTOpas SIBJSIETCS BaKHBIM Ka4eCTBOM COBPEMEHHOro nHkeHepa nwin UT-cnenumanucra B
uuGpoBOM MUDE.

HoBu3zHa nporpaMmsl 3aKiI04aeTcsi B TOM, YTO IPHU pa3pabOTKe coAepKaTeabHOU
4acTM  TPOrpaMMmbl  OOJIBIIOE  BHHUMAHHME  YICJSETCS  MPOEKTHOM  MPaKTHUKO-
OpPUEHTUPOBAHHOW JESATENIbHOCTH, Oiarojnapsi KOTOpoW oOydaromuecss CaMOCTOSITENIbHO
WM COBMECTHO C HAY4YHBIM PYKOBOJMTEJIIEM HAa OCHOBE aHanu3a cyuiectByrommx WT-
pa3paboTOK ¥ MPOrPAMMHO-AIMIAPATHRIX PEIICHUH MOJIYYar0T HOBBIM TPOIYKT (TTPOTOTHII,
pOrpaMMy, KOMITBIOTEPHYIO WIpPYy), OOJaJarolliii HOBBIMH TIOJIC3HBIMH KadyeCTBaMH,
OTJIMYAIOLIUMU €T0 OT CYIIECTBYIOIIUX aHAJIOrOB, MPU 3TOM (HOPMUPYIOTCS KOMIIETEHLIUN
coBpeMeHHOro unxxenepa unu UT-cneunanucra.

AKTYaJIbHOCTh NMPOrpamMMbl 0OYCJIOBJICHA T€M, YTO OHA HANpaBJICHA HA Pa3BUTHE
TBOPUYECKUX CIOCOOHOCTEH oOydarommxcs, (HOPMUPOBAHHE Yy HHUX OCHOB KYJIbTYpPHI
MPOCKTHOW JeATEIPHOCTH B COBpeMeHHOW wuHxkeHepun u WT-cdhepe, cucTeMHBIX
MPEJICTABICHUHN U TO3UTUBHOTO COLUAIBHOTO OIBITA MPUMEHEHUS METOAOB U TEXHOJIOTHH,
YMEHUN CaMOCTOSTEIBHO ONpENeNsATh eI W pe3yiabTarbl (MPOAYKTHI) TaKOU
NEATEIIBHOCTH.



Ilenaroruyeckasi 1ejiecoO00Pa3HOCTDb 3aKITIOYAETCS B OPUECHTUPOBAHWM MaTepuasia
oOpa3oBarenpHON TpOorpaMMbl K TpeOOBaHMSIM OOIECTBA, PACKPHITHH BO3MOXXKHOCTEH
JUYHOCTHOTO pocTa yuamuxca. OOyyaroiuecs: B npouecce HaOM0AeHUs, UCCIETOBAHMUS,
IPOrpaMMHUPOBAHUsS, TECTHUPOBAHUS NTPHOOPETYT HOBBIC 3HAHHUS M HAaBBIKH, KOTOPHIC
oMOTYT cpopMHpOBaTH COOCTBEHHBIN BEKTOP B BBIOOpE CBOeH Oyaymiel nmpodeccuu 1o
HanpaBneHuto «lIpuknagnas napopMaTuka.

1.2. leab u 3agaun

Heab — GopMupoBaHre HABBIKOB U YMEHHUH Yy 00yJarOMMXCsl B BEIEHUU MIPOEKTHOM
U UCCIIEZIOBATEIbCKOM IeATEeNbHOCTH 10 HanpasieHuto «lIpuknaanas nundopmatukay.

[IpoexkTHass u wHcchenOBaTeNbCKas JCSITENBHOCTh OOYYalOUIMXCS  OTPaXKaeT
TOXKJIECTBEHHBIC UM PE3YJIbTAThl OCBOCHUS ITPOrPAMMBI IOTIOIHUTEIHLHOTO 00pa3oBaHusl, a
UMEHHO:

a) popMUpoBaHUE YHUBEPCATbHBIX YUEOHBIX JIEUCTBHUM 00yUYarOIIMXCs Yepes:

- OCBOEHHE COLIMAJIBHBIX POJICH, HEOOXOIUMBIX ISl UCCIIEOBATEIBCKOM MPOEKTHOM
JESITeIbHOCTH;

- aKTyaJlbHBIC JJIs TaHHOTO BHJA JEATEIBHOCTH ACHEKThl JMYHOCTHOTO Pa3BUTHSL:
YMEHHUE YYUTHCA, TOTOBHOCTh K CaMOCTOSITCIIbHBIM TIOCTYIIKAM H  JEHCTBHSM,
LeJIEYCTPEMIEHHOCTh, CAMOCO3HAHHE U TOTOBHOCTh NPE0A0JIEBATh TPYIHOCTH;

- OCBOCHHE HAYYHOU KapTUHBI MUPA, TOHUMaHue poiu ¥ 3HaueHnus UT-paspadoTunka
B JKM3HU OOIIECTBA, 3HAYUMOCTH TMPAKTHUKO-OPUEHTUPOBAHHOM TPOEKTHOW pPabOThI,
WHHOBAIIMOHHOW  JIEATEIBHOCTH; OBJAJEHUE METOJOJIOTUEH TIO3HAHWsA, pa3BUTHE
MPOAYKTUBHOTO BOOOPaKEHUS;

- pa3BUTHE KOMIIETEHTHOCTH OOIICHMUS;

0) oBiajieHre OOYYAIOMIUMUCS MPOIYKTUBHO-OPUEHTUPOBAHHON JEATEIbHOCTHIO
IpY TOMOUIH MOCJIEI0BATEILHOTO OCBOCHHUS:

- OCHOBHBIX 3TallOB, XapaKTEPHBIX MJIsi MPAKTUKO-OPUECHTHUPOBAHHOW MPOECKTHOM
paboTHI;

- METOJIOB ONpEeNIeNIeHUs KOHKPETHOTO TOJb30BaTelsA/3aKka3uiKa MPOIyKTa
(nportotumna);

- TEXHOJIOTHI aHaJn3a MHHOBAIIMOHHOTO MOTEHIIMaa MPOIyKTa 10 MOMEHTA Hayaia
€ro CO3/IaHus;

B) pa3BUTHE TBOPYECKUX  CIIOCOOHOCTEH W  WHHOBAIIMOHHOTO  MBIIUICHUS
oOy4aroruxcs Ha 0ase:

- IPEIMETHOTO U METANPEIMETHOTO COIEP KAHNUS;

- BJIaICHUs pUEMaMH U METOIaMH TIPOCKTHOM JIeITeIbHOCTH, TBOPUYECKOTO IMOMCKA
pEelIeHUI CTPYKTYPUPOBAHHBIX U HECTPYKTYPUPOBAHHBIX 33]1a4;



r) OOLIEHUS W COTPYJHUYECTBA OOYYAIOMIMXCA C TPyHHamMu OJHOKIACCHUKOB,
YUHTEJIEH, CIIEHHAIMCTOB 32 CUET MOTEHUMAajda MU MHOrooOpasus Liejied, 3aJ1ad U BUIOB
nestenbHoctr UT-criennanucra.

[Iporpamma mpeoOpasyeT MNpeIMETHO-OPUEHTUPOBAHHYIO MOJENb OO0y4YeHUs,
JOTIOJIHSISL €€ METalpeIMETHBIMH BO3MOXKHOCTSIMU M CPEACTBAMH WHIMBUIYAIH3ALINH,
muddepeHnranuy 1 MOTUBALIMK TUYHOCTHO 3HAUMMOM JIeATeNbHOCTH. JIornka mporpamMmbl
0azupyetcs Ha ujiee GOpMUPOBAHUS U PA3BUTHS LIEJIOCTHON MUPOBO33PEHUECKOM KapTUHBI;
0o0yyJaroImuxcsk 4epe3 HCIO0JIb30BaHUE TPAAUIIMOHHBIX METOAOB jAesitenbHoctn MT-
CHeMaIicTa: aHaJIU3 TPEeOOBAaHUM 3aKa3uuKa, MPOECKTUPOBAHUE APXUTEKTYpPHI CUCTEMBI,
[IPOrpaMMUpPOBAHUE, TECTUPOBAHWME M  OTJIaJKa MPUIIOKEHHH, TOAJIEpPXKKA U
CONPOBOXKJICHHE Pa3padOTAHHOIO PEIICHMS, HCCIIEIOBAHUs, COTPYIHHUYECTBA.

3apaum:

obyuarouue:

- 00y4eHHe LeJIenoIaraHuio, MIAHUPOBAHUIO U KOHTPOJIIO;

- OBJIaJieHUEe NpuéMamu pabOThl ¢ HECTPYKTYpUPOBaHHOW MH(popmanuen (coop u
o0paboTKa, aHalW3, HWHTEpPOpeTalHs M OLEHKAa JIOCTOBEPHOCTH, aHHOTHUPOBAHUE,
pedepupoBanmre, KOMIUIALMS) U IPOCTHIMUA (POpMaMU aHATTM3a TaHHBIX;

- 00y4yeHre MeTo/1aM TBOPUYECKOTO PELICHUS UCCIEA0BATEIbCKUX MPOEKTHBIX 3a/1a4;

- opMupoBaHUE YMEHHI MPEJCTABICHUS OTUETHOCTH B BapUATUBHBIX (hopmax;

- (hopMupoBaHUE KOHCTPYKTUBHOTO OTHOIICHHS K PaboTe;

- CO3/1aHUE JOTIOIHUTENBHBIX YCIOBHM JUJIS YCIIEIIHON COUMAIN3allui U OPUEHTAlUN
B Mupe npodeccuii;

Obwepa3zsusarowasi:

- (opMHpOBaHME HABBIKOB CHCTEMHOTO MBIIUICHUS, MpOIecca OpraHU3aALHNH
MIPOEKTHO-UCCIE0BATENbCKON padOTHI.

Bocnumamenvnas:

- (hopMupoBaHue NPOo(ECCUOHATBLHO 3HAYMMBIX W JIMYHOCTHBIX KAauyeCTB: YYBCTBA
OOIIECTBEHHOTO noJira, TPYAOIOOUS, KOJUIEKTUBU3MA, OpraHU30BaHHOCTH,
JTUCUUTUIMHUPOBAHHOCTH.

JInsi yCHemHoro ymnpaBjieHHsl TPOEKTHOW M MCCIIENOBATENbCKON AESTENbHOCTHIO
yUaIMXCsl UCIOJIb3YIOTCS CIENYIOUME TPUHIIUIIBI OpTraHr3alii JaHHOTO Mpoliecca:

- JIOCTYIIHOCTb: 3aHSTHE HCCIEAOBATENIbCKOM JAESTENbHOCTBIO MPEANoaraer
OCBOEHHE MaTepuaja 3a paMKaMH LIKOJIbHOTO y4eOHHKa, HAa BHICOKOM YPOBHE TPYIHOCTH.
«BBICOKMI YPOBEHb TPYAHOCTH» — OTO YPOBEHb, KOTOPBIM HMEET OTHOILICHHE K
KOHKPETHOMY YYEHHKY, a HE K KOHKPETHOMY y4eOHOMY MaTepuaily: 4To Ui OJIHOTO
YYEHHMKA JOCTATOYHO CJIOKHO M HEMOHSTHO, I APYrOoro NpocTo U JOCTYITHO;

- ©CTECTBEHHOCTh: TeMa HCCIEIOBaHMs, 3a KOTOPYI0 Oepercs oOydarolmuics, He
NoJKHA OBITh HaJyMaHHOM B3pociibiM. OHa J0JKHA ObITh MHTEPECHON M HACTOSIIEH,
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pEaJIbHO BBIMIOJIHUMOM. YYEHHK CMOXET HCCIeIoBaTh TEMY CaMOCTOSITENbHO, 0e3
KaXJOJAHEBHOM M MOCTOSHHOM MOMOIIM B3pPOCJIOTO, B TOM ClIy4ae, KOrja OH CMOXKET caM
«MOTPOTaTh» MpoOJIeMy, HAUTH BO3MOXKHOCTH €€ pellIeH s, CTaTh IEPBOOTKPHIBaTENEM 0€3
NOJICKa3KH U PyKOBOJICTBA YUUTEIIS,

- HaIJISIAHOCTD (MJIM  OKCIEPUMEHTAIIbHOCTH): MO3BOJISIET yUYalleMycsl BBIXOJIUTD 32
pPaMKH TOJIBKO CO3€pUATEIbHOM CTOPOHBI BOCIPUSATHS NPEIAMETOB M SBICHUU U
AKCIIEPUMEHTHUPOBATH C TEMH MPEIMETAMU, MaTEpUaJIaMHU, BEIIAMH, KOTOPbIE OH U3Y4aeT B
Ka4eCTBE UCCIIEIOBATEIIS;

- OCMBICJICHHOCTb: JUISI TOTO 4YTOOBI 3HAHMS, MOJYYEHHBIE B XOJI€ MCCIEIOBAaHUA
(mpoekTa), CTaliu AEUCTBUTENIBHO JIUYHBIMU IIEHHOCTSAMHM YYEHHMKA, OHU JOJDKHBI UM
OCO3HaBaThCA M OCMBICIUBATHCS, a BCA €r0 JEATEIbHOCTh B X0/€ padOThl TOKHA OBITH
MOJYMHEHA TOMCKY €IMHOr0 MOJs IEHHOCTeW B pamkax mpooOnemsl. llenu, 3amaun,
npo0OiiemMa, TUNIOTE3a UCCIENOBaHUS (MPOEKTa) — H3TO IUIOJA pa3ayMHil, CBOCOOpa3HBIN
uHCaWT yueHuka. [Iporecc ocMbICIeHHS XoOAa MPOEKTHONM paldoThl JAET YYEHUKY
OCO3HAHHOCTb BBIMIOJIHSIEMOTO UM JIEUCTBHS U POPMUPYET YMEHUE COBEPILIATH JOTUUECKUE
YMCTBEHHBIE OIlepaliu, ClIOCOOHOCTh NEPEHOCUTH MOJTYUYECHHbIE WM UMEIOIIUECS 3HAHUS B
HOBYIO CUTYalIHIO;

- KyJIbTypOCOOOPa3HOCTh: BOCIIUTAHUE B YUYEHUKE KYJIbTYpbl COOJIIOICHUS] HAYUYHBIX
TPaauLMK C YYETOM aKTyaJbHOCTH M OPUTMHAIBHOCTH ITOAXOJOB K PELICHUIO HAYYHOU
3anauu. [[puHIUIT TBOPUYECKOM MPOCKTHOM ACATEIHHOCTH, KOTJ]a 00YUYaIOIUNACS TPUBHOCUT
B pabOThl UYTO-TO CBOE, HEMOBTOPUMOE, MPOHU3AHHOE CBOMM MHPOOIIYIIEHUEM U
MHPOBOCITPUATUEM;

- CAMOCTOSITEIBHOCTh: YYEHUK MOKET OBJIaJE€Th XOJIOM CBOEH MPOEKTHOM padOThI
TOJIBKO B TOM CJTy4yae, €CJIM OHa OCHOBaHa Ha €ro COOCTBEHHOM onbITe. Bbi00p coOcTBEeHHOM
MPEAMETHOM JESATEIbHOCTH TO3BOJISIET IIKOJBHUKY CaMOCTOATENIBHO aHAIM3UPOBATH
PE3yNbTAThI U MIOCIEACTBUS CBOCH JEATEIBHOCTH, TIOPOXKIAET pe(IIeKCHIO, UTO MPUBOIUT K
MOSIBJIEHUIO HOBBIX IUIAHOB M 3aMBICIIOB, KOTOPBIE B JAJIBHEUIIIEM KOHKPETU3UPYIOTCS U
BOILJIOIIAIOTCS B HOBBbIE TPOEKTHI. CaMOCTOATENbHAS AESATEIbHOCTD IIKOJbHHUKA MTO3BOJISIET
€My BBINTM Ha HOBBIM YPOBEHb B3aUMOOTHOLICHWH CO CBOMMHU CBEPCTHUKAMH U
neJaroraM, OH CTAHOBUTCS MAPTHEPOM M COTPYIHHKOM B3POCIIOIO B PELICHUH TOU WIH
WHOM TTpoOJIeMbl, B KOTOPOM OHH, B3POCJIBIM M YYEHUK, CTAHOBATCS] PABHBIMU.

[IpyuHIMIT ~ CaMOCTOSITENBHOCTH  ABJSICTCS  CaMbIM  TJIaBHBIM M3 BCEX
BBILLICTIEPEYUCIICHHBIX ITPUHIIMIIOB, TaK KaK MMEHHO CaMOCTOSTENIbHAs IESITEIbHOCTH B
X0/1e Y4eOHOM MPOEKTHOM 1 UCCIIEA0BATEIbCKOM Pa0OTHI SIBISETCS OCHOBHBIM MTOKA3aTelIeM
MMOHUMAaHUS 00YJArOITUMHUCS N3Yy4aeMOU MPOOJIEMbI, CTAHOBIICHUS WX MHUPOBO33PEHUECKON
no3uuuv. VIMEHHO TpPHUHIMUII  CaMOCTOSITEIBHOCTH — NOAKPEIUISIETCS  MPUHUUIIAMUA
JOCTYITHOCTH, €CTECTBEHHOCTU U HKCIIEPUMEHTAILHOCTH, a He HA000POT.



KonnuecTBO y4acTHUKOB B MPOEKTE MOXKET BapbHUPOBATHCS: MPOEKT MOXKET OBbIThH
IPYNIIOBBIM M UHIMBUyJIbHBIM. [TpOEKT MOXKET OBITh peaIn30BaH KaKk B KOPOTKUE CPOKH,
K IIPUMEPY, 33 OJHO 3aHATUE, TaK U B TEYEHHE O0JIee JIUTEIbHOIO MPOMEKYTKA BPEMEHH.
B cocTtaB y4acTHMKOB MpPOEKTHOW pabOThl MOTYT BONTH HE TOJBKO caMH OOydaroluecs
(OJTHOTO WJIHM Pa3HBIX BO3PACTOB), HO U POJUTEINH, U YUUTEIS.

@dopMbI OpraHu3aluy MPOSKTHOM NEATeTbHOCTH Ha 3aHATUAX:

- 3aHSTUE — UCCJEIO0BaHME, JabopaTopusi, 3aHATHE — TBOPUYECKUM OTYET, 3aHSTHE
«YIUBUTENBHOE PSAOM», 3aHATHE — paccka3 o0 YYeHBIX, 3aHATHE — 3allluTa
HCCJIEI0BATENbCKUX MPOEKTOB, 3aHATHE — 3KCIEPTH3a, 3aHATUE «[laTeHT Ha OTKpBITHEY,
3aHITHE OTKPBITBIX MBICIIEH;

- Y4YeOHBId SKCHEPUMEHT, KOTOPBI MO3BOJISIET OpPraHU30BaTh OCBOEHUE TAKUX
AJIEMEHTOB HCCIIEOBATENbCKON JI€ATEIBHOCTH, KakK IUIAHUPOBAHME W IIPOBENICHHE
AKCIIEpUMEHTa, 00pabOTKa U aHAJIU3 €ro pe3yIbTaToB;

- JOMallHee 3aJaHhe HCCIEI0BATEIbCKOIO XapaKkTepa MOXET coueraTh B cede
pa3HO00Opa3Hble BUABI, IPUYEM MO3BOJISIET MPOBECTU YUEOHOE HCCIIEJOBAHUE, TOCTATOYHO
MPOTSKEHHOE BO BPEMEHMU.

Bo3moskHbIE (OpMBI IPE/ICTABIICHUS PE3YIbTATOB MPOEKTHOM JAESITEIbHOCTH:

MOCTEPBI, IPE3EHTALUY;

aTbOOMBI, OYKJIETHI, OPOIITIOPHI, KHUTH;

PEKOHCTPYKIIMHN COOBITHIA;

pe3yJbTaThl UCCIIEIOBATENIbCKUX IKCIEAULINN, 0OpaOOTKH apXHUBOB;

JTIOKYMEHTaJIbHBIE (PUIBMBI, MYJIbT(HUIBMBIL;

BBICTaBKH, UTPbl, TEMATUYECKUE CEMUHAPBDI;

CLIEHApUN MEPOIPUSATH;

BeO-caiiThl, porpaMMHoe oOecreueHne, KOMIAKT-IUCKU (WK JIpyrue uu@poBble
HOCHUTEJIH) U JIP.

Pe3ynbrathl Takke NpeACTaBIAIOTCS B X0O€ NPOBEACHUs KOHPEPEHIIU, CEMHUHAPOB
U KPYIJIBIX CTOJIOB.

Bo3pacr: 15-18 net (o6yuatomuecs 10-11 xmaccon).

Cpoxku peanusanuu: 36 akaJeMUYECKUX YaCOB.

DopMBbI M PEKUM 3aHATHI

DopMbl IPOBEICHUS 3aAHITHI: JIEKIIUHU, MPAKTUYECKUE 3aHATHSI, MACTEP-KIIACCHI.

@opMbl OPraHU3aLNH AESITEILHOCTU: TPYIIOBbIE U HHANBUIYAIBHO-TPYIIIOBBIE.

Hanonnsiemocts rpynmsl: 10 20 4enoBek.

Pexxum 3ansTuii: 1 3aHsTHE B HEZIEIIO MO 3 aKaJIeMUYECKHUX Yaca.

Ilnanupyemble pe3yJbTaThl NPOrPAMMbI

WUToramu wuccienoBaTeabCKOM MPOEKTHOM JIeATENbHOCTH CIEAYeT CUMTaTh He
CTOJIbKO TPEIMETHbIE PEe3yJbTaThl, CKOJIbKO HMHTEIJIEKTYyalbHOE, JIMYHOCTHOE pPAa3BUTHE
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yYamuxcsl.

[Imanupyembie  pe3ynbTaTbl  MCCIEIOBATEIBCKOM MNPOEKTHOM  JEATEIBbHOCTH
yYaluxcsi B OCHOBHOM COOTBETCTBYIOT PE€3yJIbTaTaM OCBOEHHUSI KOMMYHUKATHUBHBIX U
M03HABATENILHBIX YHUBEPCAIBHBIX YU€OHBIX NEHCTBUN, HO UMEIOT U Psijl CHelUPUIECKUX
OTJINYAM 32 CYET CO3JaHMUS YYCHUKAMH JIMYHOW MNPOAYKIMM W HWHIAWBHIYaJIbHBIX
MHTEJUIEKTYaJIbHBIX OTKPBITUI B KOHKPETHON 00JIaCTH.

JInyHOCTHBIE, MeTanmpeAMeTHbIe M MNpeAMETHbIe Pe3yJbTaTbhl OCBOCHUS
MPOrpamMMbl

JIMYHOCTHBIE YHUBEPCAJIbHbIC Y4eOHbIE 1eHCTBUSA:

- MOTPeOHOCTh BHHKATh B CyTh M3y4aeMbIX MPOOJEM, CTaBUTh BOMPOCHI,
3aTparuBarOlIMe OCHOBBI 3HAHWM, JIMYHBIM, COLMAIbHBIM, HUCTOPUYECKUU, KU3HCHHBIN
OIIBIT;

- OCHOBBI KDUTHYECKOTO OTHOLLIECHUS K 3HAHUIO, )KU3HEHHOMY OIIBITY;

- OCHOBBI LICHHOCTHBIX CY>KJIEHUU U OLICHOK;

- YBOXEHHE K BEIIMYMIO YEJIOBEUECKOrO0 pa3zyMma, IMO3BOJISIOMIErO IPEOJI0JIEBATh
HEBEXKECTBO MW TMPEAPACCYIKH, pPa3BUBaTh TEOPETHUUYECKHE 3HAHUA, IPOJBUTAThCI B
YCTAHOBJICHUM B3aUMOTIOHUMAHUS MEXIY OTACIbHBIMHU JIFOJbMU U KYJIbTYPAMU;

- OCHOBBI NTOHMMAaHHS MPUHIUITHAIBHON OrPAaHUYECHHOCTH 3HAHMS, CYIIECTBOBAHUS
Pa3IMYHbIX TOYEK 3PEHHUS, B3IJISI0B, XapAKTEPHBIX JJIs1 PA3HOM COLMOKYJIBTYPHOUR Cpebl U
Pa3HBIX 3I0X.

MertanpeamerHsbie:

- caMOOTIpe/ieNIeHUe B 00JACTH MMO3HABATEIbHBIX HHTEPECOB;

- YMEHUE UCKaTh HEOOXOAUMYIO0 MH(OPMAIIUIO B OTKPHITOM HECTPYKTYPHUPOBAHHOM
MH(QOPMAITMOHHOM  TMPOCTPAHCTBE C  HCHOJIb30BaHueM UWHTepHeTa, UUPPOBBIX
00pa3oBaTEIbHBIX PECYPCOB U KaTaJI0roB OMOINOTEK;

- YMEHHE Ha MNPAKTUKE NPUMEHSTh YK€ HMEIIIMECs 3HAaHUS U OCBauMBaTh
cnienupuuecKre 3HaHUS ISl BBIMIOTHEHUS YCJIOBUHM TIPOEKTA;

- YMEHHE ONpEeNeNsTh MpoodiieMy Kak MpOoTUBOpeune, (GOopMyIHpPOBATh 3a0a4yu IS
perIeHus IpoOIEMBbI;

- OBJIAJICHUE CTICIUAILHBIMUA TEXHOJOTUSIMU, HEOOXOAUMBIMHU B MPOIECCE CO3aHUS
UTOTOBOT'O MPOEKTHOTO MPOAYKTA;

- YMEHHME B3aMMOJIEHCTBOBaThH B Trpymme, padoTaroliedl Haja HCCleT0BaHUEM
MPOOJIEMBI UJTM HA KOHKPETHBIN pe3ysIbTarT;

- YMEHHUE NPEACTABIIITh U MPOJABUTATh K UCIIOJIb30BAHUIO PE3YJIBTATHI U MTPOLYKTHI
MPOECKTHOM JEATEIIbHOCTH;

- CIMIOCOOHOCTH K COTJIACOBAHHBIM JICHCTBUSAM C YU4ETOM MO3UIIUU JPYTOTO0;

- BJIaJICHUE HOPMAMH U TEXHUKOU OOILIECHNUS;

- Y4€T 0COOCHHOCTE KOMMYHHKAIIUK MMapTHEPA;
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- MOBBIIIEHUE MPEAMETHON KOMITETSHIIUHU TIOJPOCTKOB;

- pacIIMpeHHE KPyro3opa B pa3IMuHbIX 00J1aCTAX;

- YMCHHE ONIEPUPOBATh KAUeCTBEHHBIMH U KOJIMYSCTBEHHBIMHA MOJICISIMU SIBJICHHIA;

- hopmupoBaHUEe yMEHUI OpraHU3aliy CUCTEMBI JI0KA3aTeIIbCTB U €€ KPUTHKH;

- yYMEHHE CTPOWTH JIOTHYECKOE pacCyXIEHHE, BKIIOYAIOIIEe YCTAHOBIICHHE
IPUYUHHO-CJICICTBEHHBIX CBS3CH;

- OBJIaJICHUE OCHOBAMHU peajn3alliy UCCIEI0BATEIbCKOW MPOCKTHOM NEATeIbHOCTH;

- UCTIOJIb30BaHUE AJICKBATHBIX S3BIKOBBIX CPEACTB I OTOOPaKeHUsT CBOUX UYBCTB,
MBICJIEH, MOTUBOB U MOTPEOHOCTEH;

- OCYIIIECTBIICHHE BhIOOpa HanboJee 3h(HEKTUBHBIX CITOCOOOB PEIICHUS 3a1a9;

- OCYIICCTBIICHUE KOHTPOJIS IO PE3YJIbTATy U CIIOCO0Y ACHCTBUSL.

IIpenMeTHBIE pe3yJbTAThI:

- IPHOOPETYT OTBIT HCCIIEAOBATEIHCKOM ACSITEILHOCTH KaK 0c000i (hOpMBI yaeOHOM
paboThl, CHOCOOCTBYIOIICH  BOCIHUTAHUIO CAMOCTOSITSIIBHOCTH, WHHUIIMATHBHOCTH,
OTBETCTBEHHOCTH, TTOBBIIIICHUIO MOTHUBAIIUU U 3(PPEKTUBHOCTH yU4eOHOU JACSITCILHOCTH;

- B XOJIc peaju3allii HMCXOJHOI0 3aMbIC/Ia Ha MPAKTHYESCKOM YPOBHE OBIIAICIOT
YMCHHEM BBIOMpATh aJICKBaTHBIC CTOSIICH 3aJja4ue CPEJICTBA, IPUHUMATh PEIICHUS, B TOM
YHCIIC U B CHTyaIMsIX HEONPEACIEHHOCTH;

- TIOJTy4aT BO3MOYKHOCTh Pa3BUTh CIIOCOOHOCTH K pa3pad0TKe HECKOJIBKIX BapUaHTOB
peIIeHNH, IMOUCKY HECTaHJApTHBIX PEIICHUH, IMMOUCKY W OCYIIECTBICHHUIO HanOolee
IPUEMJIEMOTO PEIICHUS.

B oOpa3oBaTenbHOM MpoIlecce Uil YCBOCHHS YYaIlUMHUCSA Y4YeOHOro MaTepuaja
MOXKET HCIOJIb30BaThC TEMATHYCCKUH KOHTPOJIb, KOTOPBIM TPOBOAMTCS B BHJIC
MPAKTUYCCKHUX 3aaHHI 10 UTOTaM KaXJI0H TeMBI C IeJIbI0 CUCTEMAaTU3HPOBaTh, 0000IINTh
W 3aKpEIUTh MaTepHall.

WTOroBBIA KOHTPOJIb TPOBOJMUTCS HAa OCHOBAaHWH COBOKYITHOCTH BBITIOJTHEHHBIX
IPOMEKYTOUHBIX IPAKTHYECKHUX PadoT.

B npornecce oOydeHust OyayT MPUMEHATHCS pa3IMdHbIC METOJbI KOHTPOJIA, B TOM
YHCIIC C HCIIOJIb30BAaHUEM COBPEMEHHBIX TEXHOJIOTHIA.



2. Y4eOHO-TeMaTHYeCKHI UIaH
«IIpaktuueckuit Kypc Python u Al: cozmaem ymHBIE CEPBUCHD)

KosaunvecTBo yacoB
Ne @opMBbI aTTECTAIIUH
n/n Pazgen / Tema Beero | Teopm | Ipak (koHTpOJIST)
ayz.4. S THKA
1 OcHoBbI Python 3 1 2 [TpakTruueckas pabora
2 Pa6ora ¢ nanubiMu u API 3 1 2 [TpakTruueckas pabora
3 Co3nanue nepporo API 3 1 2 IIpakTryeckas pabora
4 Baauagaunus n1aHHbIX U padora ¢ 3 1 2 [TpakTuueckas pabota
MOJIeJISIMH
S) Pabora ¢ 6a30ii JaHHBIX 3 1 2 [IpakTuyeckas padora
(SQL.ite/PostgreSQL)
6 KonTeitHepu3anus npujiokeHu i 3 1 2 [IpakTuueckas pabora
(Docker)
7 Jlokanbubie Mogean Al (Ollama u 3 1 2 [IpakTrueckas padota
AHAJOTMYHbIE peleHus )
8 3anyck Al moxenu B Docker 3 1 2 [IpakTrueckas pabora
KOHTelHepe
9 Co31aHHe SHANIONHTOB /151 padOThI € 3 1 2 [IpakTrueckas pabora
Al
10 O0padoTka 3anpocoB K Al moaesin 3 1 2 [IpakTraeckas pabora
11 | 3aka04uTeIbHOE 3aHATHE: 3 3 [IpakTudeckas padbora
KOMILJIEKCHBIH MPOEKT
12 | TectupoBanmue. Ilpe3enTanus 3 3 [IpakTruyeckas pabora
MPOEKTA
Hrorosas arrecrauus ToroBas aTTecTalus
MPOBOJUTCS Ha OCHOBAaHHH
COBOKYITHOCTH
BBITIOJTHCHHBIX
MPOMEKYTOUHBIX
IPAKTHYECKUX paboT
Hroro 36 10 26

3. CoaepxxaHue mporpaMMmsl

1. OcnoBbl Python (3 yaca)

Teopus (1 yac):

[TepemenHsbIe, TUITBI JAHHBIX, YCIOBUS, ITUKIIBI. OCHOBHBIE KOHCTPYKIINH si3bika Python.
IIpakTuka (2 yaca):

MuHu-3aauu: pemenue apuhMeTHIECKUX BIpaKEHUN, paboTa C YCIOBUSIMU U ITUKIIAMHU.
Ilnanupyemble pe3yiabTarhl: [loHMMaHue 0a30BBIX KOHCTPYKIUH si3bika Python, HaBbIKK
HaMMCaHMs MPOCTHIX MTPOTPAMM.



2. Pabora ¢ nannpivmu u API (3 yaca)

Teopus (1 4ac):

Pa6ota ¢ HTTP-3anpocamu u orBetamu. CtpykTypsl nanusix JSON, XML. bubnunorexku
1u1st pabothl ¢ API (requests).

IIpakTuka (2 yaca):

[IpakTUueckoe 3a/1aHue: MoTy4eHUe JaHHbIX U3 OTKPBIThIX API, paz6op JSON-oTBeTOB.

Ilnanupyemble pe3yJibTAThI: Y MEHUE MTOTYYaTh U AaHAIM3UPOBATh TaHHbIEC uepe3 APL.

3. Co3nanne nepBoro API (3 uaca)

Teopus (1 4ac):

Poytel u metonst HTTP. RESTful API, co3nanue mapuipyTos.

IIpakTuka (2 yaca):

Peanuzanus munumansHoro APl ¢ HeckoJIbKMMH MapIIpyTaMu.

IInanupyemsle pedyabraTbl: CriocOOHOCTB pa3pabaTsiBaTh coOcTBeHHOE API, 3HaHUNE
ocHOB padotel ¢ HTTP-meTonamu.

4. Basuaanus 1aHHbIX 4 padora ¢ moaeasaMu (3 yaca)

Teopus (1 yac):

Uro Takoe Pydantic, kak ucnosib3yroTcsi MOJIENU JaHHBIX. BamuaaTopsl u ux
UCII0JIb30BAHUE.

IIpakTuka (2 yaca):

Pa3paboTka BamuaaTopoB AJis BXOASAIIMX JaHHBIX.

Ilnanupyemsie pesyabraThl: OcBoeHHe HHCTpyMeHTa Pydantic mist agdexTuBHOM
BaJMAAIMK TaHHBIX.

5. PaGora c 6a30ii naHHbIX (3 yaca)

Teopus (1 yac):

Brenenue B 6a3n1 nannbix (SQLite, PostgreSQL). ORM 6ubmmorexkn (SQLAlchemy).
IIpakTuka (2 yaca):

Coznanue nipoctoit 60a3el 1anHbIx 1 CRUD onepariym.

Ilnanupyembie pe3yabraThl: HaBbiku paboThl ¢ 6a3amu ganHbix 1 ORM OubnuoTexkamu.

6. KonTeiinepu3anus npuiio:kenui (3 yaca)

Teopus (1 yac):

Urto takoe Docker, nonsarue konterinepa. Co3ganue Dockerfile.
IIpakTuka (2 yaca):

Konteitnepuzanus pazpadoranHoro panee API.
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IInanupyemble pe3yibTaThl: Bo3MOXXHOCTh yaKOBbIBaTh NpuiioxeHus B Docker-
KOHTEHUHEPBHI.

7. JlokanbHble moaean Al (3 yaca)

Teopus (1 yac):

JlokanbHbie MOAENU UCKyccTBeHHOTo uHTeuiekTa (Ollama u ananoru). [IpoOGnemsr u
OTpaHUYEHHUS JIOKAJIbHBIX MOJICJICH.

IIpakruka (2 yaca):

3amycK M HCNOJIb30BaHKE JIOKaIbHOU Al Moaenu.

IInanupyemble pe3yiabTaThbl: OTBIT paboThI ¢ JOKAIBHBIME Al MoeIsIMH.

8. 3anyck Al monenu B Docker konTteiinepe (3 yaca)

Teopus (1 yac):

[IpeumytiecTBa 1 HerOCTaTKU KoHTeHHepu3amu Al pemennii. Ontumusanus padboTel Al
Mmoxenent B Docker.

IIpakTuka (2 yaca):

Hactpoiika Docker-konTeiinepoB st 3amycka Al mojaeneit.

ILlinanupyemble pe3yabTarThbl: [loHMMaHKE TPOIIECCOB ONTUMM3ALINU U YITAKOBKU Al
pemenuii B Docker.

9. Co3nanue YHANOUHTOB JJ1s1 padoTsl ¢ Al (3 yaca)

Teopus (1 yac):

DHANOUHTHI 7151 B3auMoAerucTBUs ¢ Al Moaensamu. MapuipyTrszanus 3arrpocoB.
IIpakTuka (2 yaca):

Peanuzanus API ¢ monnepsxkkoit 3anpocoB k Al monenmu.

Ilnanupyemsle pesyabraThbl: Co3nanne API, mognepxuBaroiiero 00padboTKy 3ampocoB K
UCKYCCTBEHHOMY UHTEJUJIEKTY.

10. O6padorka 3anpocos k Al mogesiu (3 yaca)

Teopus (1 yac):

be3onacHoCTh U MPOU3BOAUTENBHOCTD 3apocoB K Al. MacirabupoBanue pemieHui ¢
ucnosibzoBanueM Docker Swarm/Kubernetes.

IIpakTuka (2 yaca):

O06paboTKka 60JIBITUX 0O0HEMOB 3aMIPOCOB, MACIITAOMPOBaHNE UHPPACTPYKTYPHI.
Ilnanupyemsle pe3yabraThl: YMeHue 3ppexTuBHO 00padaThiBaTh 3ampockl kK Al u
MacmTabupoBaTh HUHPPACTPYKTYPY.
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11. KommuiekcHblii npoexT (3 yaca)

IIpakruka (3 yaca):

Pabota Hag MHAMBUAYATBHBIM IPOEKTOM, BKIIOUaromuM backend paspaboTky u
uHTerpanuio ¢ Al.

IInanupyemsle pe3yiabTaThl: Peanu3zanys HHIUBUAYATbHOIO IPOEKTA,
JE€MOHCTPUPYIOILIETO MOJIHOE BIIAZIEHHE MaTEpPUAJIOM Kypca.

12. KoncyabTamnus 4 3a11dTa npoekTa (3 yaca)

IIpakruka (3 yaca):

NHauBHyallbHbIE KOHCYJIBTALMY 110 MIPOEKTY. 3allATa MPOEKTA Nepe]l NPENnoJaBaTeaeM u
COKYPCHUKaMHU.

Ilnanupyemble pe3yjbTarbl: YCTOMYMBOE 3aKpEIUICHUE 3HAHUM U HABBIKOB,
IIPOAEMOHCTPUPOBAHHBIX B HHJIMBHUAYyaJIbHOM 1poekre. DOpMHUpOBaHHE YMEHUSA
IPE3EHTOBATh MPOEKTHI ITyOJIUUHO.

4. ®opMbI ATTECTALUN U KOHTPOJIS

Buabl KoHTpPOJIA

B oOpazoBarensHOM Mporiecce OyayT MCIOJIb30BAHBI CIEAYIONIUE BUABI KOHTPOJIS
YCBOCHHS yUAITUMUCS y4eOHOTO MaTepHaa;

Texywuti xowmpons.  IlporpamMmmMoil NpeaycCMOTpEHBI: TPAKTUYECKUE PAOOTHI,
TEMaTUYECKHUE OIMPOCHI, TPOEKT. TeKyImii KOHTPOJIb MPOBOIUTCS C IEIbI0 HETPEPHIBHOTO
OTCIIC)KUBAHUS yPOBHS YyCBOCHHUS MaTepuaja ¢ CTUMYJSIMH  OOYYaromuxcs K
caMopa3BuUTHIO. [l peanm3anmuu  TEKyIIETOo KOHTPOJS B  MPOIECCe H3YUYCHUS
TEOPETUYECKOTO MaTepuaja Teaaror oOpamaercs K ydJanluMmcsl ¢ BOIPOCAMH M BBIJIACT
KOPOTKHE 3a/IaHMsl, HA TPAKTUYECKUX 3aHATUSX — B BHUJC BBITIOJIHEHUS MPAKTUYECKHUX
3aJIaHU TI0 UTOTaM KaXJIOW TEMBI C IEJIbI0 CUCTEMATU3UPOBATH, O00OIIUTh U 3aKPETIHUTh
MaTrepuat.

Hmoeoswiii konmpoaw. 1Ipe3enHTainus npoekTa.

TpeOoBaHUS K BBIMOJTHEHUIO MTPE3CHTAIINHN

BusyanbHbIli MaTepuan MPE3CHTAMHM JIOJDKCH OBITh TMOHATHBIM W JOCTYITHBIM,
BBICTYIIJICHUE JOJKHO MPOBOIUTHCS 110 TAHMUHTY.

TpeGoBaHUs K CTPYKTYpE MPE3CHTAIINH:

[pudt — Times New Roman, MunumanbsHbIi pa3mep Tekcta — 18 mr.

TekcT Ha craiiax JOMKEH XOPOIIO YATATHCSA Ha JTI000M (oHE.

Heobxoaumo wuCmoOnIp30BaTh MakCHMAalbHOE TIPOCTPAHCTBO dKpaHa (claima),
HaAMpUMeEp, PaCTIHYB PUCYHKH.
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[Io BO3MOXHOCTM HCHOJIb30BaTh BEPXHUE ¥4 IIIOMIAAM ASKpaHa (cnaiiga), T.K. ¢
MOCIICAHUX PSJIOB HIDKHASA YacTh SKpaHa OOBIYHO HE BUJIHA.

[lepBbIii craiig npe3eHTauuu A0JHKEH coaepxarb temy, MO ciymarens.

Kaxxplii ciaiii JOJDKEH COJEep)KaTh 3arojOBOK. B KOHIIE 3arojoBKOB TOYKa HE
CTaBUTCA.

[Tepen ncnoab30BaHUEM CKPUHIIOTOB IPOBEPHTE TEKCT HA HAJIMYHUE OMIMOOK, YTOOBI
Ha U300pakK€HUU HE OCTAINCh KpacHBIE (3€JIEHBIE) TOAYEPKUBAHUS OLINOOK.

[Ipy HCHOAB30BAHMM CKPHUHILIOTOB JIMIIHUE 3JIEMEHTHI (MIAHEIH WHCTPYMEHTOB,
MEHI0, TTyCTOM (OH U T.7.) He0OX0UMO 00pe3aTh.

He meperpyxaiite crnaiiapl aHMManUOHHBIMU 3(dextamu. s cMeHbI CiaiaoB
WCTIONB3YUTE OJIMH U TOT K€ aHUMAIIMOHHBIN d(PGEKT.

Ha ciaiil Hy’)KHO BBIHECTH CaMO€ OCHOBHOE, IVIABHOE. Y CTHBIM TEKCT HE JOJDKEH
OyOnupoBaTh TEKCT Ha cllaiijax.

TpeboBanus K cofepxKaTeIbHON YaCTH NMPE3EHTALUH:

- HAJIMYME JIOMOJIHUTENBbHBIX CPEACTB BU3YaJIU3ALINH;

- BO3MOXKHOCTb BAPUATUBHOCTHU PELICHHUS.

HroroBasi arrecranusi NpoOBOAUTCS HA OCHOBAaHUM COBOKYIHOCTH BBITTOJHEHHBIX
IPOMEKYTOUYHBIX MTPAKTUYECKUX PaboT
OuennBaHMe: 3a4TCHO/HE 3a4TEHO.

5. Opranu3anMoOHHO-NIeJArOrn4ecKre yCJI0BHS pean3alu MPorpaMMmbl

MeTtoaunueckoe odecneyeHue nMporpaMmabl

MeTtoabl o00y4eHusi, HCHOJb3yeMble B IMporpamMme: CJIOBECHble (YCTHOE
oOBsICHEHHE MaTepualia), HarisaHble (MPEe3CHTAlMsI), MPAKTUYECKUEe (IETHU peraroT
3a/1aum), aHATUTUYECKUE, JTabopaTOpHbIE pabOThI, IKCIIEPUMEHT.

C 1enpl0 CTUMYJHUPOBAHUS TBOPUYECKOW aKTHUBHOCTH  YYaIIUXCA  OYyIayT
MCTIOJTb30BaHBI:

- METO[I MPOEKTOB;

- METOJ INOTrPYKEHUS;

- MeTojbl coopa u 00pabOTKH JaHHBIX;

- UTPOBBIEC METOIUKH;

- HCCIIENOBATEIBCKUM M MPOOIECMHBINA METO/IBI,

- aHaJM3 CIIPABOYHBIX U JINTEPATYPHBIX UCTOUYHUKOB,;
- TIOMCKOBBIW SKCIIEPUMEHT;

- ombITHas paboTa;
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- 00001IeHne pe3yIbTaToB.
Buabl TUIaKTHYECKHX MATEPHAJIOB

I[J'ISI oOecreyeHus HarliiAHOCTH W AOOCTYIIHOCTH H3Yy4YaCMOI'0 MaTCpHajia 6y,HYT
HCIIOJIB30BaTbhCA.

- HamJISIIHbIE TMOCOOMSI CMEIIAHHOTO TUMa (ClIaif/ibl, BUIEO3AMUCH, PA3IUYHBIC
CXEMBI);

- JOUAAKTUYECKHE TocoOMs (KapTOUKH C 3aJaHusIMH, pabouyue TeTpagud C
PAKTUYECKUMHU 3aIaHUSIMU, Pa3IaTOYHBIA MaTepuan).

Opraau3annoHHO-NeIArornIecKre pecypchl

MarepuajbHO-TeXHHYECKOE 00ecleyeHue
1. Cnennanu3upoBaHHbIE Ja0OPATOPUU U KIIACCHI, OCHOBHBIE YCTAHOBKH U CTEH/IbI
[Tnomaaka: KoMnbIOTEpHBIE Ki1acchl U taboparopun YHuBepcurera MUCHUC

2. O6opyaoBaHue U MPOTPaMMHOE 00ECIICUCHHE
Oneparnonnas cucrema: Windows 7, Windows 8 u Windows 10 (Windows RT ne
MO ACPKUBACTCS)

3. AnmmapatHoe obecrieueHue:

1) II9BM 1o Konau4ecTBY ydamuxcsi (kejlaresbHO HOYTOyK). MuHUMalIbHBIC
CUCTEMHBIE TPEOOBAHUS:

- Omnepanuonnas cucrema Windows (XP, Vista, 7, 8) unu MacOS (10.6, 10.7,
10.8);

- 4 I'b onepatuBHOM NaMSITH;

- IIpoueccop 1.5 I'T;

- 5000 M6 cBOOOIHOTO AMCKOBOTO MPOCTPAHCTBA;
- Paspemenue skpana 1024*600;

- Microsoft Silverlight 5.0;

- Microsoft.NET 4.0;
2) Cpena nporpammupoBanus Arduino
3) Ilnatel Arduino u MOy COBMECTUMBIE C HEH

Kaaposoe o0ecnieuenne nporpaMmsl

Peanuzarop mporpammbl: BeaylIUMe y4€Hble YHUBEPCUTETa HAYKU M TEXHOJIOTHM
MUCHUC
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6. Cniucok Jiureparypbl

OcHoBHasi iMTEpaTypa:

. Mzdyuaem Python: mnporpammupoBanue wurp, BuU3yalu3alus JJaHHBIX, BeO-
npwioxkeHus: / Matuz 3. — M.: lnanekrtuka, 2023. — 416 c.

. IIporpammupoBanne Ha Python B mpumepax u 3amadax / Bacumber A.H. — M.:
Nudpa-M, 2023. — 480 c.

. IIpocroit Python. CoBpeMeHHBINM cTUIIb TTporpaMmMmupoBanus / JIrobanoBuy b. — M.
Bunbsmc, 2023. — 512 c.

. Python 3 u PyQt 6. Pa3zpabotka npunoxenuit / [Ipoxopenox H.A. — CII6.: BXB,
2023. - 320 c.

. baitboponosa JI. B. IlpoekTHass AesT€IbHOCTh HIKOJIBHUKOB B Pa3HOBO3PACTHBIX
rpynmnax: nocobue st yuuteneil oOmeoOpa3zoBarenbHbX opranusauuid / JI. B.
baitboponosa, JI. H. CepebpennukoB. — M.: IIpocsemenne, 2013. — 175 c. —
(PaboTaem 1o HOBBIM CTaHJAPTaM).

JonosHuTeIbHAS JIUTEpPaTypa:

. baitboponona, JI. B., Xapucosa U. I'., Uepnssckas A. I1. [IpoekTHas nesTeabHOCTD
IIKOJIbHUKOB // YTIpaBlieHHe COBpeMEHHOM mikojoi. 3aByd. — 2014. - Ne 2. — C. 94-
117
. boponkuna 3. H. Peanu3zanus ueneBbix 00pa3oBaTeIbHbIX MPOEKTOB IIKOJIbI U CEMbH
Kak GopM coynpapiieHHus: 00pa30BaTENbHBIM YUPEKICHUEM Ha OCHOBE MapTHEPCTBA
u corpynHuuectBa // Hayka u mpakThka BOCHUTaHUS M JIOMOJHUTEIHLHOTO
obOpazoBanus. — 2013. - Ne 3. — C. 50-57
. Bebep C. A. O MexaHnu3me peanu3aiuu JUYHOCTHBIX PECYPCOB CTAPIIEKIACCHUKOB
gyepes MPOSKTHYIO JIesITebHOCTD // Bocnmtanue mkoabHUKOB. — 2013, - Ne 1. — C.
16-23
. I'myxapeBa O. I'. BaustHue nmpoekTHoro oOydeHusi Ha (HOPMUPOBAHHME KITFOUYEBBIX
KOMIIETEHIIMA Yy Yydamuxcs crapiieil mkojel // CraHmapTbl U MOHUTOPHUHI B
obpazoBanuu. — 2014. - Ne 1. - C. 17-24
. 3unskoB B.H. OmnbeIT opranm3zanuyd TPOEKTHOW JESTETRHOCTH B MPOPUIHLHOM
o6yuennu // lllkona u mpousBoactBo. — 2013. - Ne 4. — C. 18 - 23
. Ky3nenoBa C. W. IIpoekTHasi NeATEIbHOCTh KaK MEXAHU3M pa3BUTUS JIE€TCKOM
oJlapeHHOCTH // YpaBieHue kauecTBoM oopazoBanus. — 2013. - Ne 7. — C. 80-84
. UrnateeBa I'. A. IlpoexktHbie ¢GopMbl yueOHON NESITEIBHOCTH OOYYarOIINXCS
oO1eo0OpazoBarenbHol mKkojbl // Ilcuxonorus o0yuenus. — 2013. - Ne 11. — C. 20-
33
. Kommccaposa O. A. Ontummsaiiys yueOHOTO MpoIiecca Ha OCHOBE METO/1a TPOSKTOB
/I Cpennee npodeccuonanbuoe oopazoBanue. — 2013. - Ne 2. — C. 15-18
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9. Kocrpukmaa WM. C., [Tlopsmuaa E. JI. IIpoekTHas  JesTenbHOCTH
npodeccuoHanuzanuu crapuiekinaccHukoB // [lcuxonorus o6yuenus. — 2013. - No 5.
—C. 130-140

10.Anexkcees A.I'., JIeontorud A.B., O6yxoB A.C., ®omuna JI.®D. KoHuenius pa3Butus
UCCleIoBaTeNbCKOM nestenbHocT  yuammxcs// Kypnan «MccnenoBaTenbekas
pabota mkonsHUKOB» Nel, 2002. C.24-34.
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Ipuiaoxkenne 1
Kpurtepun 1151 0lleHKM NPUKJIAHBIX IPOEKTHBIX padoT

IIpaKkTHKO-OpHEHTHPOBAHHBIN (NMPUKJIATHONH) MPOEKT — 3TO MPOEKT, OCHOBHOM ILEJIBI0O KOTOPOTO
ABJISICTCS pELICHUE NMPUKIAIHON 3a/aud; pe3yJbTaToOM TaKoro IpPOEeKTa MOXET ObIThb pa3paboTaHHOE U
000CHOBAHHOE MPOEKTHOE pelIeHHe, OU3HEC-TUIaH WM OM3HEC-KEeiC, U3rOTOBICHHBIA MPOJYKT WU €T
IPOTOTHUI U T.II.

Kputepnii 1 ®opmyaupoBanue nejin u 3a1a4 bana

OTcyTcTBYET OnKcaHue LENH IPOEKTa
He onpenenén kpyr NoTeHIMAIBHBIX 3aKa34YMKOB, HOTPEOUTENCH, TOIB30BaTEICH 0

He OIPCACIICHDBI ITOKA3aTC/IM HA3HAYCHUA

O6o3HaueHHas 11e7b IpoeKTa He 000cHOBaHa (He chopMylIMpoBaHa MpodieMa, KoTopas
pelraeTcst B IPOSKTE) WK HE SIBISICTCS aKTYaJIbHON B COBPEMEHHON CUTYaIlUN

Kpyr noreHuunanbHbIX 3aKa34MKOB, IOTPEOUTENEH, TI0JIB30BaTENEH HEKOHKPETEH

3asBJICHHBIC TTOKa3aTe/IM Ha3HAUCHUS HE I/I3MepI/IMBI,—J'II/I6O OTCYTCTBYIOT

[enp mpoekTa obocHOBaHa (chopMyHpoBaHa MpodIemMa, KOTopasi peraeTcs B MPOEKTe) U
SIBIISICTCS aKTyaJIbHON B COBPEMEHHOMN CUTYalluu

IIpencraBiaeHO TOIBKO OJJHO U3 CIEAYIOLIETO:
1) Yértko 0003HaUEH KPYT MOTEHIMAIBHBIX 3aKa3YNKOB, TOTPEOUTEIICH, TOTb30BaTeNeH
2) 3asiBIICHHBIC MTOKA3aTeIM Ha3HAYCHUSI H3MEPHUMbI

EcTb kKoHKpeTHas pOpMyJIMPOBKa €I MPOEKTA U MPOOIIEMBI, KOTOPYIO MPOEKT PELIAET;
aKTyaJIbHOCTb ITPOEKTa 0OOCHOBaHA

Yérko 0003HaYeH KpYr MOTEHLIMAJIbHBIX 3aKa3UMKOB, IOTPEOUTENEH, TOJIb30BaTENeH

3asBlICHHBIC TTOKA3aTe]IN Ha3HAYCHUS N3MCPUMBI

Kpurepmii 2. AHaIu3 cylecTBYIOIIUX pellileHHH U MeTO/10B

Her ananu3za cymecTByrOIMX PELIEHHH, HET CIIMCKA UCIIOJIb3YEMOM JTUTEPATyphI 0

EcTb HEenoHbIM aHAIN3 CYIIECTBYIOIIUX PEIIEHHUH MPOOIEMBbI U UX CPAaBHEHHUE, €CTh CITUCOK
HCIIOJIB3YEMOM JINTEPATyPhI

Jlana cpaBHUTeNbHAs TaOIUIA AaHAJIOTOB C YKa3aHHMEM IT0Ka3zareseil Ha3HaueHus. BrisBlieHHbIE
B PE3YyJIbTAaTE CPAaBHUTEJIBHOIO aHAJIN3a IPEUMYLIECTBA MIPEATIATa€MOI0 PELIEHUS HE 2
000CHOBaHBI TUOO OTCYTCTBYIOT. ECTh CITMCOK MCHOIb3yEMOM IUTEPATypPhl

EcTh akTyanpHBINA COUCOK TUTEPATYPHI, TOJIPOOHBIN aHAIN3 CYIIECTBYIONIUX B MPAKTHKE
pelieHni, cpaBHUTENbHAS Ta0JINIIa aHAJIIOTOB C YKa3aHUEM MPEUMYIIECTB MPeIaraeMoro 3
penieHus

Kpurepnii 3. IlnanupoBanue pador, pecypcHoe odecnedeHue MPOeKTa
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OtcyterByet 1u1an paboTsl. PecypcHoe obecrieuenne nmpoekTa He onpeaeneHo. CrnocoOsl
MPUBJICYCHUS PECYPCOB B MPOEKT HE MPOPAOOTAHBI

EcTb TONBKO OHO U3 CIIEAYIOIErO:

1) [Inan pa®oThI ¢ ONTMCAHUEM KJIFOYEBBIX ATANIOB M MPOMEKYTOUHBIX PE3YJIHTATOB,
OTpaXKaIOIIUN peaNbHBIA X011 padboT

2) OnucaHue UCIOIb30BAHHBIX PECYPCOB

3) CriocoObI PUBJICYCHUS] PECYPCOB B IPOCKT

EcTb TONBKO 1Ba U3 CIEAYIOIIETrO:

1) ITnan paboThI ¢ ONTMCAHHEM KJIFOUEBBIX 3TAIOB, IPOMEKYTOUHBIX PE3y/IbTATOB,
OTpaXKaIOIIUK peabHBIA X011 padboT

2) OnucaHue UCTIOIb30BAHHBIX PECYPCOB

3) CriocoObI PUBJIEYECHHUS] PECYPCOB B MIPOCKT

Ectp HO,Z[pO6HbII71 IJIaH, OITMCAHUC HUCIIO0JIb30BAHHBIX PECYPCOB U CIoco00B HUX IIPUBJICYCHUSA
AJIg peain3aluu IMpoCKTa

Kpurepuii 4. KayecTBO 1noJiy4eHHBIX Pe3yJbTATOB

Her nogpo6Horo onucanus JoCTUTHYTOro pe3ynbrara. Het moareepxkaenuit (¢poto, BIIEO)
MOJIY4EHHOTO pe3yJibTata. OTCYTCTBYET MporpaMMa U METOAMKA UCTIbITaHuW. He mpuBeaeHsbI
MOJIy4YE€HHBIE B X0/I¢ UCTIBITAHUI MMOKa3aTeNu Ha3HAUYCHUS

JlaHo 1oipoOHOE ONUCAHNE TOCTUTHYTOI0 pe3yibTaTta. EcTh Buieo- u GoTo-moaATBEpKAECHUS
paboraromero oopasia, MakeTa, Mojenu. OTCYTCTBYET IPOrpaMMa U METOJMKA UCTIBITAHHH.
VcnblTanus He TPOBOAMINCH

JlaHo moapoOHOE OMKUCaHue TOCTUTHYTOTO pe3yibTara. ECTh BUseo- 1 PoTOo-NOATBEPKIACHUS
pabotatorero oopasia, Mmakera, mozenu. [IpuBenena nmporpamMmma u METOIMKA UCTILITAHUM.
[Tony4yenHble B X0/Ie UICTIBITAHUM MMOKAa3aTEIN HA3HAYEHUS HE B TTOJIHOW MEPE COOTBETCTBYIOT
3asIBIICHHBIM

Jlaro moipoOHOE omMKcaHue JOCTUTHYTOro pe3ynbrata. EcTe Buaeo- 1 GOTO-MOATBEPKACHUS
paboraroriero odpasiia, MakeTa, Mojienu. [IpuBenena nmporpamMmmMma U METOIMKA UCTIBITAHUH.
[TonydeHHbIe B X0/1€ UCTIBITAHUH MMOKA3aTeN HA3HAUYEHUS B TIOJTHOM Mepe COOTBETCTBYIOT
3asBJICHHBIM.

Kputepnii 5. CamocTosiTeJibHOCTH PA60THI HA/I IPOEKTOM H YPOBEHb KOMAH/IHOIi padoThI

Y4YacTHUK HE MOKET TOYHO OIMCaTh X0 pa6OTBI Haa IMMPOCKTOM, HCT TIOHUMAHUA JINYHOT'O
BKJIaJia 1 BKJIaJga APYTHUX YJIICHOB KOMaH/Ibl

Huszkuit ypoBeHb 0CBETOMIEHHOCTH B MPOQPECCUOHANBHOM 001acTu

V4YacTHHUK MOKET OIIHCATh X0 pa6OTBI Haza IMPOCKTOM, BBIACIIACT JIMIHBIN BKJIaa B ITPOCKT, HO
HC MOXKCT OIPCACIIUTDL BKIIAJA KaKAO0T'0 WICHA KOMaH/bI

YpoBeHb OCBEIOMIIEHHOCTH B MPO(ECCUOHANTBHOMN 00J1acTH, K KOTOPOW OTHOCHUTCSI IPOEKT,
HEJIOCTATOYEH ISl TUCKYCCUH

0,5

V4YacTHHUK MOKET OIIHCATh X0 pa6OTBI Haza IMPOCKTOM, BBIACIIACT JIMIHBIA BKJIaa B ITPOCKT, HO
HC MOXKCT OIPCACIINUTD BKJIAJA KaKA0T'0 WICHA KOMaH/Abl

19




YpoBeHb OCBEIOMIIEHHOCTH B MPO(PECCHOHATBHON 00J1aCTH, K KOTOPOW OTHOCHUTCSI IIPOECKT,
JIOCTATOYEH /ISl TUCKYCCUU

Y4acTHUK MOXKET OMHUCcaTh X0/l pa0OThI HAJl IPOEKTOM, BBIICISET INYHBIN BKIIAJ B IPOCKT U
BKJIQJl K&XJI0I0 WIEHA KOMaH/Ibl

1,5
YpoBeHb OCBEIOMIIEHHOCTH B MPOPECCHOHATBHON 001aCTH, K KOTOPOW OTHOCUTCS TPOCKT,
JOCTATOYEH JIJIsl AUCKYCCUU

B onucaresibHOI YacTH NPOEKTHOH Pad0ThHI HEOOXOAMMO OTPA3UTH CJeAYIOIIHEe BONPOCHI:

- HayyHas, WHCCJIeIoBaTeibCcKas, INpaKkTU4YecKas MmpolieMa, KOTOPYIO pellaeT MpPOeKT
(menemnonaranue);,

- aHAIN3 HCCIEJOBaHUI/pa3paboTOK IO TeMe IpoeKTa, 0030p CYMIECTBYIOIIMX PpELICHHH,
MEPCICKTUBLI UCII0JIb30BAHNA PE3YJILTATOB,

- ONMCaHUE MCIIOJIb30BAaHHBIX TEXHOJIOTHI, METOJ0B M 00OpYyIOBaHHUS, HCIIOJIB30BAaHHBIX B
IIPOEKTE;

- ONHMCaHUE OCHOBHBIX PE3yJbTaTOB IpOEKTa (YTO YIaloCh JIOCTUYb, pEIIeHA JM Hay4dHas,
UCCIIEI0BATEIbCKAs WIIU NIPAKTHYECKas IpoliieMa);

- OIIHNCAaHUC JIMYHOTO BKJIaJda YYaCTHHUKA.
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