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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, Vuausepcutet), «BBemenme B Data Science » (mamee - mporpamma)
OTIpE/IEIISICT COJIEPKaHUE AOMOTHUTEIBHOTO 00pa30BaHMsl U MPEACTABIISET COOOM cucTeMy
JOKYMEHTOB, pa3pa0OTaHHYI0O W YTBEPXKIACHHYIO B paMKax peaju3alldd CUCTEMBbI
npoduaBuramonusix Meponpuatuidi  HUTY MUCHC 1o conpoBOXAEHUIO KIIACCOB
Pa3IMYHOM HAIIPABJIEHHOCTH B LIKOJIaX ropojia MOockBbI B cOOTBETCTBUM ¢ Y crtaBoM HUTY
MUCHUC c uenbto obecneuenuss npuema B HUTY MUCHUC cryaeHToB W3 4Ymucia
npodeccruoHanTbHO OPUEHTUPOBAHHBIX MIKOJIBLHUKOB.

HanpaByieHHOCTH, mporpamMmbl - TexHH4Yeckas. [Iporpamma HampaBieHa Ha
MPUBJICYEHUE YYAIIMXCS K COBPEMEHHBIM TEXHOJIOTHUSIM HCCIEAOBAHUS B PAa3IMYHBIX
00JIacTSIX 3HAaHWM U HAMpaBJICHUSAX JCATEILHOCTH YHUBEPCUTETA B 00JIACTU MPHUKIIATHOU
MAaTEMATHUKE.

YpoBeHb OCBOeHHSI — O3HaKOMHUTENbHBIM. [Iporpamma mnpu3BaHa MO3HAKOMHTH
YYACTHUKOB C MPOEKTHOW MPAKTUKO-OPUEHTUPOBAHHOW AESATEIbHOCTHIO, BOBJIEYh HX B
o0nacTe MHGOPMATUKU W BBIYUCIUTEILHON TEXHUKH, WH(OOPMAIIMOHHBIX TEXHOJIOTHM, a
Takke B chepy HAyKU U MHHOBAIIUH, 3apOJIUTh B HUX HAOJII0/1aTeIbHOCTh B TO3HAHUU MUDA,
KOTOpAasi SIBJISIETCA BaXKHBIM Kauye€CTBOM COBPEMEHHOTr0 MHkeHepa win U T-cnenuanucra B
uuGpoBOM MUDE.

HoBu3Ha nporpamMmbl 3aKjI04aeTcsl B TOM, 4TO MPU pa3pabOTKe colieprKaTeabHON
4acTM  TPOrpaMMmbl  OOJIBIIOE  BHHUMAHHME  YICJSETCS  MPOEKTHOM  MPaKTHUKO-
OPUEHTHUPOBAHHOM NESITENIbHOCTH, OJlaroapsi KOTOpOW 0O0ydYaromuecs CaMOCTOSTEIbHO
WA COBMECTHO C Hay4YHbIM PYKOBOJMTEIEM HAa OCHOBE aHanu3a cyuectByromux WUT-
pa3paboTOK M MPOTPaMMHO-AIIAPATHRIX PEIICHUN TOJYYar0T HOBBIA MPOIYKT (MOJEb,
HEHPOHHYIO CEeTh, IPOrpaMMy, KOMIILIOTEPHYIO MIPY), 00J1a1af0IIie HOBBIMH MOJIC3HBIMU
Ka4yeCTBaMHM, OTJIMYAIOIIUMU UX OT CYIIECTBYIOIIUX AHAJIOTOB, MPU 3TOM (HOPMHUPYIOTCS
KOMIIETEHI[MA COBPEMEHHOTO nH)keHepa win UT-cnenunanucra.

AKTYaJIbHOCTh NMPOrpamMMbl 0OYCJIOBJICHA T€M, YTO OHA HANpaBJICHA HA Pa3BUTHE
TBOPUECKUX CIOCOOHOCTEH oOydarommuxcs, (HOpMUPOBAHHE Yy HHUX OCHOB KYJBTYPBI
MPOCKTHOW JeATEIPHOCTH B COBpeMeHHOW wuHxkeHepun u WT-cdhepe, cucTeMHBIX
MPEJCTABICHUIN U MO3UTUBHOTO COLIMAIIBHOTO OMbITA MPUMEHEHUSI METOJIOB U TEXHOJIOTUH,
YMEHUN CaMOCTOSTEIBHO ONpENeNsATh eI W pe3yiabTarbl (MPOAYKTHI) TaKOU
NEATEIIBHOCTH.



Ilenaroruyeckasi 1ejiecOOOPa3HOCTh 3aKITIOUACTCS B OPUEHTUPOBAHUM MaTepuasa
oOpa3oBarenpHON TpOorpaMMbl K TpeOOBaHMSIM OOIECTBA, PACKPHITHH BO3MOXXKHOCTEH
JUYHOCTHOTO pocTa yuamuxca. OOyyaroiuecs: B npouecce HaOM0AeHUs, UCCIETOBAHMUS,
IPOrpaMMHUPOBAHUsS, TECTHUPOBAHUS NPHOOPETYT HOBBIC 3HAHWS W HABBIKH, KOTOPHIC
oMOTYT cpopMHpOBaTH COOCTBEHHBIN BEKTOP B BBIOOpE CBOeH Oyaymiel nmpodeccuu 1o
HanpaBieHuto «lIpuknagHas MaTeMaTHKa.

1.2. leab u 3agaun

Heab — GopMupoBaHre HABBIKOB U YMEHHUH Yy 00yJarOMMXCsl B BEIEHUU MIPOEKTHOM
Y UCCIIEZIOBATEIBCKOM IeATEIHHOCTH 10 HampasieHuio «IIpuknaanas MaTeMaTHKay.

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

a) popMupoBaHUE YHUBEPCATBLHBIX YUEOHBIX IEUCTBUM 00yUYalOIMUXCs Yepes:

- OCBOEHHE COLIMAJIBHBIX POJICH, HEOOXOIUMBIX ISl UCCIIEOBATEIBCKOM MPOEKTHOM
JESITeIbHOCTH;

- aKTyaJlbHBIC JJIs TaHHOTO BHJA JEATEIBHOCTH ACHEKThl JMYHOCTHOTO Pa3BUTHSL:
YMEHUE YYUTHCS, TOTOBHOCTh K CaMOCTOSITCIIBHBIM TIOCTYIIKAM H  JICHCTBHSM,
LeJIEYCTPEMIIEHHOCTh, CAMOCO3HAHHUE U TOTOBHOCTh IPE0I0JIEBATh TPYAHOCTH;

- OCBOCHHE HAYYHOU KapTUHBI MUPA, TOHUMaHue poiu ¥ 3HaueHnus UT-paspadoTunka
B JKM3HU OOIIECTBA, 3HAYUMOCTH TMPAKTHUKO-OPUEHTUPOBAHHOM TPOEKTHOW pPabOThI,
WHHOBAIIMOHHOW  NIeATEIHHOCTH; OBJAJCHHWE METOMOJIOTHEN TO3HAHWSA, 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,
YUHTEJEH, CIEHHATMCTOB 32 CUET MOTEHUMAaJa MU MHOrooOpasus Liejied, 3aJ1ad U BUIOB
nestenbHoctr UT-criennanucra.

[Iporpamma mpeoOpasyeT MNpeIMETHO-OPUEHTUPOBAHHYIO MOJENb OO0y4YeHUs,
JOTOJIHSSL €€ METalpeIMETHBIMH BO3MOXKHOCTSIMU M CPEACTBAMHM WHIWBHUAYaJM3alUU,
muddepeHranuy 1 MOTUBALIMK JTMYHOCTHO 3HAUMMOM JIeaTeNbHOCTH. JIornka mporpamMmsl
Oazupyercs Ha ujiee GOpMUPOBAHUS U PA3BUTHSI LIEJTOCTHON MUPOBO33PEHUECKON KaPTUHBI,
0oOyyarolmuxcsk 4epe3 HCIO0JIb30BaHUE TPAAUIIMOHHBIX METOAO0B JesareibHocTn WT-
CHEeUUaINCTa: aHAJIU3 TPEOOBAaHUM 3aKa3uMKa, MPOCKTUPOBAHHE APXUTEKTYPbI CUCTEMBI,
[IPOrpaMMHUPOBAHHUE, TECTUPOBAHUE U OTAJKa IPHUIIOKEHHUH, MOAIEPHKKA U COMPOBOXKICHUE
pa3pabOTaHHOIO PEIICHHMS], UCCIIEOBAHUS, COTPYIHUYECTBA.

3apaum:

obyuarouuecs.

- 00y4eHHe LeJIenoIaraHuio, MIAHUPOBAHUIO U KOHTPOJIIO;

- OBJIaZieHUE NpUE€MaMH pabOThl C HECTPYKTYPUPOBAHHOW MH(popmaiuei (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;

- CO3JIaHUE JOTIOIHUTENIBHBIX YCIOBHM JIJIS YCIIEIIHOM COUMAIN3alid U OPUEHTALIMH
B Mupe npodeccuii;

Obwepa3zsusarowasi:

- (QopMHpOBaHME HABBIKOB CHCTEMHOI'O MBIIUICHHS, MPOLUECC OpraHU3aALMNH
MIPOEKTHO-UCCIE0BATENbCKON padOTHI.

Bocnumamenvnas:

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

JInsi ycremHoro ymnpaBiieHHsl TPOEKTHOW M MCCIIENOBATENbCKON AESTENbHOCTHIO
yUaIMXCsl UCIOJIb3YIOTCS CIENYIOLME TPUHIIUITBI OpTraHu3alii JaHHOTO Mpoliecca:

- JIOCTYIIHOCTb: 3aHSTHE HCCIEAOBATENIbCKOM JAESTENbHOCTBIO MPEANoaraer
OCBOEHHE MaTepuaja 3a paMKaMH IIKOJILHOTO y4YeOHHMKA, Ha BBICOKOM YPOBHE TPYIHOCTH.
«BBICOKMI YpPOBEHb TPYAHOCTH» — OTO YPOBEHb, KOTOPBIM HMEET OTHOILUECHHE K
KOHKPETHOMY YYEHHKY, a HE K KOHKPETHOMY y4eOHOMY MaTepuaily: 4To Ui OJIHOTO
YYEHHMKA JOCTATOYHO CJIOKHO M HEMOHSTHO, I APYrOoro NpocTo U JOCTYITHO;

- €CTECTBEHHOCTh: TeMa HCCIEJOBaHMs, 3a KOTOPYI0 Oepercs oOydarouuics, He
NoJKHA OBITh HaJyMaHHOHM B3pociibiM. OHa JOJKHA ObITh MHTEPECHOM M HACTOSIICH,

4



pEaJIbHO BBIMIOJIHUMOM. YYEHHK CMOXET HCCIeIoBaTh TEMY CaMOCTOSITENbHO, 0e3
KaXJOJHEBHOM M MOCTOSHHOM MOMOIIM B3pPOCJIOTO, B TOM CJIy4ae, KOrja OH CMOXET Cam
«MOTPOraTh» MpoodJIEMY, HAUTH BO3MOKHOCTH €€ pELIEHHSs], CTaTh IEPBOOTKPBIBATENIEM 0€3
NOJICKa3KH U PyKOBOJICTBA YUUTEIIS,

- HaIJISIAHOCTD (MJIM  OKCIEPUMEHTAIIbHOCTH): MO3BOJISIET yUYalleMycsl BBIXOJIUTD 32
PaMKH TOJIBKO CO3€pUATEIbHONM CTOPOHBI BOCIPHUATHS MPEIMETOB U SIBICHUU U
AKCIIEPUMEHTHPOBATH C TEMH MPEIMETAMU, MaTepUallaMt, BEIIaMU, KOTOPbIE OH U3Y4YaeT B
Ka4eCTBE UCCIIEIOBATEIIS;

- OCMBICJICHHOCTb: JUISI TOTO 4YTOOBI 3HAHMS, MOJYYEHHBIE B XOJI€ MCCIEIOBAaHUA
(mpoekTa), CcTaiu AEUCTBUTEIBHO JIUYHBIMU IIEHHOCTSAMM YYEHHUKA, OHHM JOJKHBI UM
OCO3HaBaTbCA M OCMBICIUBATHCA, a BCA €ro JAEATEIbHOCTh B X0/€ padOThI TOJKHA OBITH
MOJYMHEHA TOMCKY €IMHOr0 MOJs IEHHOCTeW B pamkax mpooOnemsl. llenu, 3amaun,
npo0OiiemMa, TUNIOTE3a UCCIENOBaHUS (MPOEKTa) — H3TO IUIOJA pa3ayMHil, CBOCOOpa3HBIN
uHCAaWT yueHuka. [Iporecc oOcMBbICHEHHMS XOAa TMPOEKTHON paldoThl MAET YYEHUKY
OCO3HaHHOCTb BBITIOJIHSIEMOTO UM JIEUCTBUS U (POPMUPYET YMEHHE COBEPIIATH JIOTUYECKUE
YMCTBEHHBIE OIlepaliu, ClIOCOOHOCTh NEPEHOCUTH MOJTYUYECHHbIE WM UMEIOIIUECS 3HAHUS B
HOBYIO CUTYalIHIO;

- KyJIbTypOCOOOPa3HOCTh: BOCIIUTAHUE B YUEHUKE KYJIbTYPhl COOJIIO/IEHNS HAYYHBIX
TPaAULMK C YYETOM aKTyaJbHOCTH M OPUTHMHAIBHOCTHU IMOJAXOAOB K PELICHUIO HAyYHOMU
3anauu. [[puHIUIT TBOPUYECKOM MPOCKTHOM ACATEIHHOCTH, KOTJ]a 00YUYaIOIUNACS TPUBHOCUT
B pabOThl UYTO-TO CBOE, HEMOBTOPHUMOE, MPOHH3AHHOE CBOMM MHPOOUIYUICHHEM |
MHPOBOCITPUATUEM;

- CAMOCTOSITEIBHOCTD: YYEHUK MOXXET OBJAJETh XOJIOM CBOEH MPOEKTHOW padoThI
TOJIBKO B TOM CJTy4yae, €CJIM OHa OCHOBaHa Ha €ro COOCTBEHHOM onbITe. Bbi00p coOcTBEeHHOM
MPEAMETHOM JAEATEIPHOCTA TMO3BOJIAET IIKOJBHHUKY CAMOCTOSTENBHO AaHAIU3UPOBATH
PE3yNbTAThI U MIOCIEACTBUS CBOCH JEATEIBHOCTH, TIOPOXKIAET pe(IIeKCHIO, UTO MPUBOIUT K
MIOSIBJICHUIO HOBBIX IUIAHOB M 3aMBICIIOB, KOTOPBIE B JAJIIBHEUIIIEM KOHKPETU3UPYIOTCS U
BOILJIOIIAIOTCS B HOBBbIE TPOEKTHI. CaMOCTOATENbHAS AESATEIbHOCTD IIKOJbHHUKA MTO3BOJISIET
€My BBINTM Ha HOBBIM YPOBEHb B3aUMOOTHOLICHHM CO CBOMMH CBEPCTHUKAMH U
neJaroraM, OH CTAHOBUTCS MAPTHEPOM U COTPYAHUKOM B3pPOCJIOrO B PEUIEHWUU TOM WIIU
WHOM TTpoOJIeMbl, B KOTOPOM OHH, B3POCJIBIM M YYEHUK, CTAHOBATCS] PABHBIMU.

[IpyuHIMIT ~ CaMOCTOSITENBHOCTH  ABJSICTCS  CaMbIM  TJIaBHBIM M3 BCEX
BBILLICTIEPEYMCIICHHBIX ITPUHIIMIIOB, TaK KaK MMEHHO CaMOCTOSTENIbHAs JESITEIbHOCTH B
X0/1e Y4eOHOM MPOEKTHOM 1 UCCIIE0BATENBCKON PAaOOTHI SIBJSETCS OCHOBHBIM MTOKa3aTesieM
MMOHUMAaHUS 00YJArOITUMHUCS N3Yy4aeMOU MPOOJIEMbI, CTAHOBIICHUS WX MHUPOBO33PEHUECKON
no3uuuv. VIMEHHO TIPUHIMII  CaMOCTOSITEJIbBHOCTH — MOJAKPEIUIAETCS  MPUHIMIIAMHA
JOCTYITHOCTH, €CTECTBEHHOCTH U AKCIIEPUMEHTAIILHOCTH, & 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 MpOEKTHOW pabOThl MOTYT BONTH HE TOJBKO caMHu OOydaroluecs
(OJTHOTO WJIHM Pa3HBIX BO3PACTOB), HO U POJUTEINH, U YUUTEIS.

@dopMbI OpraHU3aluy TPOESKTHOM JEATEIbHOCTH HA 3aHATUSX:

- 3aHATHUE - HCCIIeJJOBaHuE, 1ad0opaTopusi, 3aHITHE - TBOPUECKHUI OTYET, 3aHITHE
M300peTaTesibCcTBa, 3aHATHE «YIMBHUTEIBHOE PSAIAOM», 3aHSATHE - paccKkaz 00 YYEHBIX,
3aHATHE - 3alUTa UCCIIETOBATEIbCKUX IPOEKTOB, 3aHATHUE - IKCIIEPTU3a, 3aHsATue «IlaTeHT
Ha OTKPBITUEY», 3aHITUE OTKPBITHIX MBICIIEH;

- Y4YeOHBId SKCHEPUMEHT, KOTOPBI MO3BOJISIET OpPraHU30BaTh OCBOEHUE TAKUX
AJIEMEHTOB HCCIIEOBATENbCKON JI€ATEIBHOCTH, KakK IUIAHUPOBAHME W IIPOBENICHHE
HKCIIEPUMEHTa, 00pabOTKa U aHaJIU3 €ro pPe3ysbTaToB;

- 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:

MOCTEPHI, PE3EHTALUY;

aTbOOMBI, OYKJIETHI, OPOIITIOPHI, KHUTH;

PEKOHCTPYKIIMHN COOBITHIA;

pe3yJbTaThl UCCIIEIOBATENIbCKUX IKCIEAULINN, 0OpaOOTKH apXHUBOB;

JTIOKYMEHTaJIbHBIE (PUIBMBI, MYJIbT(HUIBMBIL;

BBICTaBKH, UTPbl, TEMATUYECKUE CEMUHAPBDI;

CLIEHApUN MEPOIPUSATH;

BeO-CaiiThl, MporpaMMHOe oOeclieyeHue, KOMIAKT-IUCKU (WM 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 3aHIATHI: JICKIIUHU, 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.

I[Inanupyemblie pe3yabTaThl MPOrPaAMMbI
WUToramu wuccienoBaTeabCKOW MPOEKTHOM JIeATENbHOCTH CIEAYyeT CUMTaTh He
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CTOJIBKO TPEAMETHBIC PE3YJIbTaThl, CKOJbKO HWHTEIUIEKTYyaJlbHOE, JTUYHOCTHOE Pa3BUTHUE
yYamuxcsl.

[Imanupyembie  pe3ynbTaTbl  UCCIEIOBATEIbCKOM  MNPOEKTHOM  JEATEIBbHOCTH
y4aliuxcs B OCHOBHOM COOTBETCTBYIOT pe€3yJibTaTaM OCBOEHUS KOMMYHHMKATHUBHBIX U
MO3HABATEIbHBIX YHUBEPCAIbHBIX YUEOHBIX JNEUCTBUN, HO UMEIOT U PAJ CleM(pUISCKUX
OTIMYMK 32 CUET CO3/aHUs YYCHUKAMU JIMYHOW TPOAYKUMM W HHIUBUAYAIbHBIX
MHTEJJICKTYaJIbHBIX OTKPBITHM B KOHKPETHOM 00J1aCcTH.

JIMYHOCTHBIE, MeTalpeAMeTHbIe M IpeJIMeTHbIe Pe3yJbTaTbl OCBOCHUS
NPOrpaMMblI

JIMYHOCTHBIE YHUBEPCAJIbHbIEC Y4eOHbIE JeHCTBUSA:

- TOTpeOHOCTh BHUKATh B CYTh M3y4aeMbIX TpoOJieM, CTaBUTb BOMPOCHI,
3aTPAarvBaIOIME OCHOBBI 3HAHUWW, JIMYHBIA, COLUAIBHBIM, UCTOPUYECCKUU, >KU3HCHHBIN
OIIBIT;

- OCHOBBI KpUTUYECKOTO OTHOIIEHHS K 3HAHUIO, )KU3HECHHOMY OIIBITY;

- OCHOBBI LICHHOCTHBIX CY>XJAEHUMN U OLICHOK;

- YBOXEHHE K BEIIMYMIO YEJIOBEUECKOrO0 pa3zyma, IMO3BOJISIOMIETO IMPEOJI0JIEBATh
HEBEXKECTBO M TMPEAPACCYJKH, pPa3BUBaTh TEOPETHUUYECKHE 3HAHUA, IPOJBUTAThCI B
YCTAHOBJICHUM B3aUMOTIOHUMAaHUS MEXY OTACIbHBIMHU JIFOJbMH U KYJbTYPAMU;

- OCHOBBI TIOHUMAHUS TTPUHIANUAIBHON OTPAHUYCHHOCTH 3HAHMWS, CYIIIECTBOBAHUS
PA3JIUYHBIX TOUEK 3PEHUS, B3IJISZIOB, XAPAKTEPHBIX JJISl pa3HOM COLIMOKYJIBTYPHOM CpPEJIbl U
Pa3HBIX 3M0X.

MeranpeamerHsie:

- caMooTIpeieNieHne B 00JIaCTH MO3HABATEIbHBIX HHTEPECOB;

- YMEHUE UCKaTh HEOOXOAUMYI0 MH(OPMAIIUIO B OTKPHITOM HECTPYKTYPHUPOBAHHOM
MH(QOPMAITMOHHOM  MPOCTPAHCTBE C  HCHOJIb30BaHueM UMHTepHeTa, UHUPPOBBIX
00pa3oBaTeNbHBIX PECYPCOB U KaTaOTOB OMOJINOTEK;

- YMEHHE Ha IIPAKTUKE IPUMEHATh YXKE€ HMEKIIUECS 3HAHUS M OCBaWBaTh
cnienuuuecKre 3HaHUS TSI BBITIOTHEHUS YCJIOBUH TIPOEKTA;

- YMEHHE ONpEeNeNsTh MpoodiieMy Kak MpOoTUBOpeune, (GOopMyITHpOBaTh 3a0a4yu IS
penieHus IpooIeMbl;

- OBJIAJICHUE CTEIUATBLHBIMUA TEXHOJOTUSIMU, HEOOXOAMMBIMU B MPOLIECCE CO3/TaHUS
UTOTOBOT'O MPOEKTHOTO MPOAYKTA;

- yMEHHE B3aUMOJICHCTBOBATH B TpyMme, padOTAONIIeH HaJ WCCIeI0BAHUEM
MpOOJIEMBI UM HA KOHKPETHBIN pe3ysIbTarT;

- YMEHHUE NPEACTABIIITh U MPOJABUTATh K UCIIOJIb30BAHUIO PE3YJIbTATHI U MTPOLYKTHI
MPOECKTHOM JEATEIIbHOCTH;

- CIOCOOHOCTD K COTJIACOBAHHBIM JICUCTBUSAM C YUETOM ITO3UIUHU APYTOTO;

- BJIaJICHUE HOPMaMHU 1 TEXHUKOM OOIIEHUS;
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- y4€T 0COOCHHOCTEH KOMMYHUKAIMH MapTHEPA,;

- MIOBBIIICHUE MPEIMETHON KOMIIETEHIIUU MOAPOCTKOB,;

- paclllUpeHne KPyro3opa B pa3IMuHbIX 00JIACTAX;

- YMEHHUE ONIEPUPOBATh KAU€CTBEHHBIMU U KOJTUYECTBEHHBIMHU MOJICISIMU SIBJICHU;

- popMupoBaHUE YMEHHI OPraHU3AIMU CUCTEMBI JI0KA3aTEIbCTB U €€ KPUTHUKHU;

- YMEHHE CTPOUTh JIOTHYECKOE PACCYKICHHE, BKIIOYAIOIEE YCTAaHOBJICHHE
PUYUHHO-CJICICTBEHHBIX CBSI3EH;

- OBJIaJICHHE OCHOBaMU PeaIn3alK UCCIEI0BATEILCKON MPOCKTHOM AESTEILHOCTH;

- UCIIOJIb30BaHUE a/ICKBATHBIX SI3BIKOBBIX CPEACTB JII OTOOPAXEHUSI CBOUX UYBCTB,
MBICJIEH, MOTUBOB U MOTPEOHOCTEH;

- OCylIeCTBIICHHE BbIOOpa Hanbosee 3 (HEKTUBHBIX CIIOCOOOB PEIICHUS 3a/1a4;

- OCYIIIECTBIICHUE KOHTPOJIA 10 PE3yJIbTaTy U CIIOCO0Y NEHCTBHUS.

IIpeameTHBbIE pe3yJIbTATHI:

- IPUOOPETYT OMBIT UCCIIEIOBATENHCKON ACATEIBHOCTU KaK 0C000M (hopMbl yueOHOM
paboThl, CHOCOOCTBYIOIIEH BOCHUTAHUIO  CAMOCTOSTEIBHOCTH, HWHUIIMATUBHOCTH,
OTBETCTBEHHOCTH, TTOBBIIICHUIO MOTUBALIUU U 3PHEKTUBHOCTH YUECOHOM AEATEILHOCTH;

- B XOJI€ peaju3alliid HCXOJHOI0 3aMbICiia Ha MPAKTHYECKOM YPOBHE OBIAJCIOT
YMEHHEM BbIOMpATh aJicKBaTHBIE CTOSIIEH 3ajjaye CpeICcTBa, MPUHUMATH PEIICHUS, B TOM
YUCJIE U B CUTYallUSIX HEONIPEIETIEHHOCTH;

- TIOJTy4aT BO3MOXXHOCTh Pa3BUTh CITIOCOOHOCTH K pa3paboTKe HECKOJIbKUX BapUAHTOB
pElIeH, TMOUCKY HECTaHJAPTHBIX PEIICHUN, TOWCKY U OCYIIECTBICHUIO HauOoliee
MIPUEMJIEMOTO PEILICHHUS.

B oOpa3oBaTenbHOM Tporiecce Jyisi YCBOSHHUSI y4yallMMHCS y4eOHOro marepuaia
MOXET HCIOJIb30BAThCSI TEMATUUYECKUI KOHTPOJb, KOTOPHIM MPOBOIUTHCS B BHUIE
MPAKTUYECKUX 3aJaHUH TI0 UTOTaM KaXKJ0U TeMBbI C I[EJIbI0 CUCTEMATU3UPOBATh, 0000ITUTh
U 3aKpETUTh MaTepual.

HUrtoroBeid kKOHTPOJIb. [IpOBOAUTCA HAa OCHOBAHWHM COBOKYITHOCTH BBIIIOJTHEHHBIX
MIPOMEKYTOUHBIX MMPAKTHYECKUX PaboOT.

B mpouiecce oOydenus: OyayT MPUMEHSITHCS Pa3IMYHBIE METOABI KOHTPOJS, B TOM
YHUCJIe C UCIIOIb30BAaHUEM COBPEMEHHBIX TEXHOJIOTHH.



2. Y4eOHO-TEeMATHYCCKHUH TIIJIAH
«BBenenue B Data Science»

Koau4yecTBo yacos
Ne
o/ Pasien / Tema Bcero | Teopu | Ilpa ®opMbI aTTECTALUU
. ayJ.d. s KTHK (kOHTpOJIs1)
a
1 OcnoBbl Python u pa6ora ¢ 1aHHBIMH 9 3 6
1.1 | Beenenue B kypc u Python 3 1 2 IIpakTryeckas pabora
1.2 | Pab6ora ¢ maaaeiMu (NumPy u Pandas) 3 1 2 [TpakTruueckas pabora
1.3 | Busyanuzamus naHHBIX 3 1 2 ITpakTuueckas pabora
2 | IlepBbie maru B ML 9 3 6
2.1 | Benenue B MaminHHOE 00y4YeHHE 3 1 2 [IpakTraeckas pabora
2.2 | Kmaccuduxamms u perpeccus 3 1 2 [IpakTnueckas pabora
2.3 | Pabora c n300paxeHusiMu (HEHpPOCeTH) 3 1 2 IIpakTuyeckas padora
3 IIpoaBuHYTHIE 32124 9 3 6
3.1 | Kimaccudukaryst KapTHHOK 3 1 2 [IpakTnueckas pabora
3.2 | AHanu3 TEKCTOB 3 1 2 [IpakTrueckas pabota
3.3 | PexoMeH1aTeIbHBIC CHCTEMBI 3 1 2 [IpakTrueckas pabora
4 | UToroBble mpoeKTHI 9 1 8
4.1 | IloAroTOBKAa MPOEKTOB 3 1 2 [IpakTraeckas pabora
4.2 | PaboTa Ha/l NPOEKTOM 4 4 [IpakTuueckas pabora
4.3 | Ilpe3enTanusi NPOeKTOB 2 2 [IpakTnueckas pabora
HroroBas arrecranus ToroBas aTTecTalus
MPOBOJIUTCS HAa OCHOBAaHUHY|
COBOKYITHOCTH
BBITTOJTHEHHBIX
POMEKYTOUHBIX
PAKTHYECKUX paboT
HTtoro 36 10 26

3. Coaepxxanue mporpaMmsl

Pa3znes 1. OcnoBbl Python u paGora ¢ nanabiMu (9 yacos)

1.1 Beeaenue B kypc u Python (3 yaca)

Teopus (1 yac):

[iman kypca, 3HaKOMCTBO C IPOTPAMMOM U LIEJISIMH.

VYcranoBka cpennl pazpadbotku Colab, ocHOBEI paboThl ¢ HOYTOyKamu Jupyter.

bazoBas crpykTypa Python: omepatopsl BbIBoja (print), mepeMeHHbIE, TUIIbl JIAHHBIX,
CTPYKTYpPBI JAHHBIX (CITUCKH).

Brenenue B cuctemy koHTposis Bepcuid Git u padoty ¢ miardopmoit GitHub.

IIpakTuka (2 yaca):

MuHu-TIpOEKT: pa3zpaboTka nmpocTeimmx nporpamm Ha Python («kanbkynsaropy», «radbauna
ymHOXeHus»). Coznanue nepBoro Git-peno3utopus u 3arpyska (aiina HoyTOyKa.



IInanupyemble pe3yabTaThbl: MOHUMaHUE 0A30BBIX KOHIIETIIWNA MPOrpaMMHUpPOBAaHUS Ha
Python, nepBuuHBIi ONBIT Pa0OTHI C CHCTEMaMU YIIPaBICHUS BEPCUSIMHU.

1.2. Padora ¢ nanabivu (NumPy u Pandas) (3 uaca)

Teopus (1 4ac):

[Touemy BakHO 00pabaThiBaTh JaHHbIE W BuU3yanusupoBaTh ux? bubmmorexka NumPy:
0a30BbIe BO3MOKHOCTH paboThI ¢ MaccuBamu. bubnuoreka Pandas: 06paboTka TaGIMUHBIX
JAHHBIX, (PUIBTPALUS U COPTUPOBKA.

IIpakTuka (2 yaca):

[Tpumenenue oubmuorek NumPy u Pandas i1t ananvza HeOOIbIINX JaTaceToB (HarpuMep,
OLICHKM YYEHUKOB WM peUTUHT (uibMoB). DuibTpalnuss W arperauus JAaHHBIX C
UCIOJIb30BaHUEM pandas.

Ilnanupyembie pe3yjabTaTrbl: yMeHHe d3(P(DEKTHUBHO paboTaTh € OCHOBHBIMHU
WHCTPYMEHTAaMH JJisi 00pabOTKHU U aHaIu3a TaHHBIX.

1.3. Buzyanu3zauus ganHbIix (3 yaca)

Teopus (1 yac):

Buael rpadukoB u ux HazHadyeHue. [lpumepsl BU3yalM3allud JaHHBIX C TOMOIIBIO
Matplotlib u Seaborn.

IIpakTuka (2 yaca):

BrinmonHenrne MUHHU-TIPOEKTA: MCCIISAOBAHNE MPHUBBIYCK YUalTUXcs Kiacca (COH, 3aHSATHUS
CIIOPTOM, YBJICUEHHUSI UTPAMH) C CO3TaHUEM COOTBETCTBYIOITUX Ipa(UKOB.
Ilnanupyemble  pe3yjbTaThl:  CIIOCOOHOCTh  BBIOMpATh  MOAXOASAIIMH  CIOCOO
BU3yaJM3alliM JaHHBIX U MPEJICTaBIATh PE3YIbTaThl UCCIEAOBAHUN BU3YaJIbHO.

Pa3znea 2. Ilepsbie maru B ML (9 yacoB)

2.1 Beenenne B MalmiuHHOEe 00y4yeHue (3 yaca)

Teopus (1 yac):

Uro Takoe MamMHHOE OOyYeHHWE W TJ¢ OHO NpHUMEHSETCs (pekiama, PeKOMEHIAIHNH,
MenuiuHa)? Kak pabotaeT mpoctas MOJEIb MAIIMHHOTO OOy4YeHHUs (QJITOPUTM «OOYy4dMII-
npeackaszam»: fit-predict-score).

IIpakTuka (2 yaca):

Peanuzanus nepBoit mogenu B 6ubnmuoteke Scikit-Learn ayis mpeackasaHusi pe3yibTaToB
HK3aMeHa.

I[lnanupyemblie pe3yJbTaThbl: TPEACTABICHUE O MPOIECCE MANIUHHOTO OOY4YeHUS U
OCBOCHHE 0a30BOro nairiaiiHa paboThl ¢ MOJICTISIMH.

2.2. Knaccupukauus u perpeccus (3 yaca)

Teopus (1 yac):

Otnuuue 3amad KilacCU(pUKAIMU W perpeccuu. ANTOpUTMBI ISl KiacCUPUKaMU |
perpeccuu: 1epeBo pPeIIeHUH, JOTHCTUYECKast perpeccus.

IIpakTuka (2 yaca):
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OOyuenue ™Mopaenu Juis KiacCH(PHUKAMK YCIEBAEMOCTH CTYJIEHTOB. 3aKperuieHHe
Marepuana 1o padote ¢ cucremoit GitHub (kommuTsl, push).

[lnanupyeMble pe3yabTaThl: OBJIAJCHWE 0a30BHIMH METOJAMH MAIIMHHOTO OOydYeHUs,
pa3BUTHE HABBIKOB COBMECTHOM paboThl B mpoekTax uepe3 GitHub.

2.3. PaGora c nzo0pa:xkenussmu (Heiipocern) (3 yaca)

Teopus (1 yac):

3amauya pacrnio3HaBaHus pyKonmucHBIX muPp MNIST. ApxuTekTypbl HEUpPOHHBIX CeETEH
(Sequential, Dense cion).

IIpakTuka (2 yaca):

NunuBuyanbHOe 3aJlaHue: 3arpy3ka COOCTBEHHOTO H300pakeHHs HU(pPbHl U MpOBEpKa
pe3yibTara €€ pacno3HaBaHUsI MOJEIBIO.

Ilnanupyemble pe3yiabTaTbl: OCBOCHHE apXUTEKTYphl HEHPOHHBIX CETEH U YMEHUS
co3/laBaTh COOCTBEHHBIE KJIACCU(UKATOPHI M300paAKECHUI.

Pa3znen 3. IlpoaBunyThlie 3agaun (9 yacos)

3.1. Knaccupurkauust KapTuHOK (3 yaca)

Teopus (1 yac):

Ocob6ennoctu cBEPTOUHBIX HEMpOHHBIX ceTeit (CNN). Drarbl 00y4eHHs CI0KHON MOIeTu
Ha OOJIBIIIOM 00BbEME JaHHBIX.

IIpakTuka (2 yaca):

Komanna pazpabateiBaer mpoctyto CNN-Mozenb il pacrno3HaBaHUs MPEAMETOB Ha
doTorpadusx.

Ilnanupyemblie pe3yJibTaThl: YMEHHE CTPOUTH U MPUMEHSTH ITyOOKHE HEHPOHHBIE CETH
JUTSL aHaJIM3a U300pakKeHU .

3.2. AHaiau3 TekcToB (3 yaca)

Teopus (1 yac):

[IpenacTaBnennss TeKCTa B BEKTOPHOM  mpocTpaHcTBe.  I[lpuHIum — paboThI
KJIacCU(PUKAITMOHHBIX MOJICNICH HAa TEKCTOBBIX JJAHHBIX.

IIpakTuka (2 yaca):

MUHHU-IPOEKT: Kiaccudukanys OT3bIBOB Ha bUITBEMBI
("monoxutenpHbIE" /" OTpUTIATENBHBIE").

Ilnanupyembie pe3yabTaThl: GOPMHPOBAHNE HABBIKOB 00PAOOTKHM M aHATN3a TEKCTOBBIX
JTAHHBIX, TPUMEHEHHUE TTTyOOKUX MOJIeNIeH Ha €CTECTBEHHBIX S3bIKaX.

3.3. PekomeHaaTeibHbIE cUCTEMBI (3 yaca)

Teopus (1 yac):

[TpunHIIMIIEI PabOTHI pEKOMEHIATEIBHBIX cHCTeM. [IpocTast peanu3arus Kou1adopaTuBHON
buabTpaLMH.

IIpakTuka (2 yaca):

['pymmnoBoii MpoeKT: co3AaHue MPOCTOI0 PEKOMEHAATENIBHOTO cepBrca ((hUIBMOB, KHUT,
MY3BIKH).
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I[Inanupyemble pe3yJibTaThbl: TOHUMaHHE TMPUHIUIOB PpabOThl  COBPEMEHHBIX
PEKOMEHJIATENbHBIX CEPBUCOB U TMOJYYEHUE ONBITA CAMOCTOSTENBHOW peaau3aluu
MOJO0HBIX PELICHUN.

Pa3znen 4. UtoroBbie npoekTsl (9 4acoB)

4.1 TloaroroBka npoekToB (3 yaca)

Teopus (1 yac):

BriOop TemaTuku TPyNIOBBIX WM WHAUBUIYAIbHBIX IMPOCKTOB (aHAIM3 H300paKCHUH,
TEeKCTOB, peKoMeH1anui ). Opranu3aiys npoiiecca KoJIeKTUBHON padboTsl uepes GitHub.
IIpakTuka (2 yaca):

dopmupoBaHue paboUYUX TPYIII, pacipeeieHue poJjiel U MOCTaHOBKaA IeJIel MPOeKTa.
Ilnanupyemblie pe3yibTarbl: 4€TKOE (GOPMYJIUPOBAHKE LIEJIU U 3a7a4 CBOErO IPOCKTA,
OCBOEHHE UHCTPYMEHTOB KOMaHIHOW Pa0OTHI.

4.2. Padora Haa npoekTamu (4 yaca)

IIpakTuka (4 yaca):

HenocpencrBeHHOE  BBIMOJHEHUE  WHAWBUAYAIbHBIX WM  TPYNIOBBIX  3aJaHUM.
KoncynpTraius no npeooJieHIo BO3MOXKHBIX TPo0JieM B X0/1€ pa3padoTku. PekoMmenaaruu
10 TTOATOTOBKE MPE3EHTAIIMU ITPOCKTA.

Ilnanupyemblie pe3yJbTarbl: 3aBEpPUICHUE MPOEKTa, MOATOTOBKA KadeCTBEHHOMU
MpE3CHTAIUH.

4.3. IIpe3enTanus NpoeKTOB (2 yaca)

IIpakTuka (2 yaca):

Kaxknmas rpyrima mpeacTaBisieT MPOeKT ayIUTOPHH, 0OCYKIEHHUE UTOTOB Kypca.
Ilnanupyemble pe3yjbTaThbl: IMyOJWYHAs 3allUTa BBITOJHCHHBIX paboT, pediaekcus
MPUOOPETEHHBIX KOMITETCHIINN U HABBIKOB.

4. @opMbI aTTECTALMU M KOHTPOJISA

Buabl KoHTpPOJIA

B oOpazoBarensHOM mporiecce OyayT MCIOJIB30BAHBI CIEAYIONINE BUIBI KOHTPOJIS
YCBOCHUS yUalTUMHUCS Y9€OHOTO MaTepraa:

Texywuii xkoumpons.  IIporpaMmoil NpeayCMOTPEHBI: TMPAKTUYECKUE PalOOThI,
TEMaTUYECKUE OMPOCHI, MPOEKT. TeKyINi KOHTPOJIb MTPOBOIUTHCS C LIETBIO HEMMPEPHIBHOTO
OTCJIC)KMBAHUSI YPOBHS YCBOGHMS MaTepuajga ¢ CTUMYJSIUU OOydYarommxcs K
caMOpa3BUTHIO. s peanu3anuu TEKYLIETO KOHTPOJISI B MPOLIECCE TEOPETUYECKOTO
MaTrepuaia mejaror oopamaeTcss K yJalmmMcsl ¢ BOITPOCAMH U BBIJIACT KOPOTKHUE 3aJIaHUS,
HA IPAKTUYECKUX 3aHATHSX - B BUJEC BBIITOJHCHUS NPAKTUYECKUX 3aJaHUU [0 UTOram
KaXJIOM TEMBI C I[EIbI0 CHCTEMATU3UPOBATh, 000OIIUTH U 3aKPEMUTh MaTEPHAIL.
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HUmozosvlil konmpons. [Ilpe3enHTanus npoekTa.

TpeboBaHUs K BBITTOJIHEHUIO MPE3EHTALINH:

BusyanpHblii Matepuan Npe3eHTaAlUd JIOHKEH OBITh MOHSATHBIM U JIOCTYIHBIM,
BBICTYIUIEHUE JOJDKHO ITPOBOAUTHCS 110 TAUMHUHTY.

TpeOoBaHUs K CTPYKTYpE NMPE3CHTALINH:

[Ipudt — Times New Roman, MuHUMaNbHBINA pa3mep TekcTa — 18 mrT.

TekcT Ha caiiiax JOMKEH XOPOIIO YATATHCA Ha JI000M (oHeE.

Heobxoaumo WCMOIB30BaTh MaKCHMAlbHOE TIPOCTPAHCTBO dSKpaHa (claima),
HanpuMep, pacTIHYB PUCYHKH.

[Io BO3MOXHOCTM HCHOJIB3YWTE€ BEPXHHUE ¥4 IUIOMIAAM HKpaHa (craiga), T.K. C
MOCJIEAHUX PSIIOB HIDKHSIS YaCTh dKpaHa OOBIYHO HE BUJIHA.

[lepBblii crai1 Mpe3eHTauuu JOJDKEH coqepxath Temy, @PUO ciymarens

Kaxnaplii craiil TOJKEH COJEp’KaTh 3arojioBOK. B KOHIE 3arojloBKOB TOYKa HE
CTaBUTCSL.

[lepen ucnonab30BaHUEM CKPUHIIIOTOB MPOBEPHTE TEKCT HA HAIMUKE OIITUOOK, YTOOBI
Ha U300paKEHUH HE OCTAIUCH KpacHbIE (3€JICHbIC) TOAYEPKUBAHUS OIIUOOK.

[Ipy wWCHONB30BaHUM CKPUHIIOTOB JIMIIHUE 3JIEMEHTHI (MMaHEeJIM WHCTPYMEHTOB,
MEHIO, ITyCTON (POH U T.J.) HEOOXOAUMO 00pe3aTh.

He mneperpyxaiite cnaiiapl aHUMarmoHHBIMU 3¢ dexTtamu. JJIsi cMEHBI ClaiaoB
UCIIOJIB3YHTE OJUH U TOT XK€ aHUMAIIMOHHBINA (P EKT.

Ha cnakiig Hy>XKHO BBIHECTHM CaMOE€ OCHOBHOE, I'JIABHOE. Y CTHBIA TEKCT HE JIOJDKEH
nyOJIMpoBaTh TEKCT Ha Clalax.

TpeboBaHus K CoiepKaTEIbHON YaCTU MPE3EHTALUH:

- HAJIMYKE JIOTIOJTHUTEIBHBIX CPEJICTB BU3YalIU3allUU;

- BO3MOXXHOCTb BapUATUBHOCTU PEIICHUS.

Hrorosasi arrecrayus NpoBOAUTCS HAa OCHOBAaHUM COBOKYITHOCTH BBIITOJHEHHBIX
MIPOMEKYTOUHBIX MPAKTUYECKUX PaboT
OueHnnBaHMe: 324TCHO/HE 3a4TCHO.

5. Oprann3zanuoHHO-NearorudecKne yCJa0BHUs peajn3auiu NporpaMmmbl

MeTtoauyeckoe odecrnedeHHe MPOrPaMMbl

MeTtoabl o00y4eHusi, HCHOJb3yeMble B MpOrpamMme: CJIOBECHble (YCTHOE
oOBsCHEHHE MaTepualia), HarsaHble (MPEe3CHTAIMsI), TMPAKTHYECKHUE (IETH peraroT
3a/1a4M), aHAJIMTUYECKHUE, 1a00paTopHbIe pabOThI, SKCIIEPUMEHT.

C uenpl0 CTUMYJIHUPOBAHUS TBOPUECKOW AKTHMBHOCTH  y4YalllUXCs  OyayT
UCIIOJIb30BAHBI:
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METO/] TPOCKTOB;

METO/ TOTPYKEHUSI;

MeTObI cOopa U 00pabOTKU JTAaHHBIX;

UTPOBBIE METOJIUKU;

MCCIIEI0BATENbCKUI U MPOOJIEMHBINA METO/IBI;
aHAJIN3 CIIPABOYHBIX U JIMTEPATYPHBIX UCTOYHUKOB;
ITOMCKOBBIN JKCIIEPUMEHT;

OTIBITHas paboTa;

000011IeHrE PE3YIbTATOB.

Buabl 1M1aKTHYECKUX MATEPUAJIOB
Jlnst obecrniedeHHs] HAIJISIIHOCTH M JOCTYIMHOCTH HM3Y4aeMOro marepuana OynyT

HCIIOJIB30BAaTHCA:

CXEMBbl);

HarJIs1THbIC ITOCOOMST CMEIIAHHOIO THIIA (CJ'I&IZI[BI, BHACO3aIIMCHU, PA3JINYHBIC

TUIAKTUYEeCKUe TMocoOuss (KapTOyku C 3aJaHusIMH, padodyue TeTpaau C

MPaKTUYECKUMHU 33JaHUSIMU, pa3JaTOYHBIN MaTepuan).

OpraHu3anMoHHO-TeIaArOrn4ecKHe pecypchl

MarepuajJibHO-TeXHHYECKOe obecrneuyeHue

1. Cnenuanu3upoBaHHbIE Ja0OPATOPUU U KIIACChI, OCHOBHBIE YCTAHOBKH U CTEHIbI

[Inomanka: KoMnbOTEpHBIE Ki1acchl U 1aboparopun YHuBepcurera MUCHUC

2. O6opyaoBaHue U MMPOTPAaMMHOE 00ECIICUCHHE
Omneparnonnas cucrema: Windows 7, Windows 8 1 Windows 10 (Windows RT ne
NOJAICPKUBACTCS )

3. AnnapaTHoe oOecrieueHue:

1) II9BM 1o KonAM4ecTBY ydamiuxcsi (KejJaTrelbHO HOYTOyK). MuHUMalIbHBIC

CUCTEMHbIE TPEOOBaHUS:

10.8);

Onepannonnas cucrema Windows (XP, Vista, 7, 8) unu MacOS (10.6, 10.7,

4 I'b onepaTuBHON NMaMSITH;
ITpoueccop 1.5 I'T;
5000 M6 cBOOOIHOTO JIMCKOBOTO MPOCTPAHCTBA;
Paspemenune sxpana 1024*600;
14



- Microsoft Silverlight 5.0;

- Microsoft.NET 4.0;
2) Cpena nporpammupoBanus Arduino
3) Ilnmater Arduino 1 MOAYJIM COBMECTHUMBIE C HEHl

Kaaposoe o0ecnieueHue nporpaMmmel

Peanuzatop nporpaMmbl: BEAyIIME YYEHBIE YHHUBEPCUTETA HAYKH U TEXHOJIOTUU
MUCHUC

15



akrwnNpE

~N o

6. Cnincok JimTeparypsbl
OcHoBHasi iMTEpaTypa:

Python nns ananuza nanueix / Makkunu Y. — M.: Jluanektuka, 2023. — 608 c.
Python u mammnanoe 06yuyenue / Pamka C. — M.: [lnanektuka, 2023. — 480 c.
I'myGokoe o6ydyenue Ha Python / lllomne ®. — M.: lnanektuka, 2023. — 576 c.
MainnHoe o0ydenue 6e3 auniHux ciioB / bypkoB A. — M.: [Tutep, 2023. — 320 c.
Git s mpodeccronanpHOU pa3padoTku / Yakon C., lltpayd b. — M.: Bunbsmc,
2023. - 352 c.

Python. K Bepmmnam mactepcrBa / Jlro6anosuu b. — M.: Bunbsimc, 2023. — 512 c.
Python nis data science / I'pudpdutc k., Huc M. — M.: lnanektuka, 2023. — 496 c.
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Ipuiaoxkenne 1
Kpurtepun 1,11 o1ieHKH NPUKJIAJHBIX POEKTHBIX 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, OM3HEC-TUIaH WM OM3HEC-KEeiC, U3rOTOBICHHBINA MPOJYKT WU €T
IPOTOTHUI U T.II.

Kputepnii 1 ®opmyupoBaHue weau 4 3aaa4 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 HU3MCPUMEI, 1100 OTCYTCTBYIOT

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

IIpencraBiaeHO TOIBKO OJJHO U3 CIEAYIOLIETO:
1) Yérko 0003HAUEH KPYT MOTECHIMAIBHBIX 3aKa3YMKOB, MOTPEOUTEINCH, TIOIb30BaTeNel
2) 3asiBICHHbBIC IOKA3ATENN Ha3HAYCHHS H3MEPUMBI

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

Yérko 0003HaYEeH KpYT MOTEHIIMAIBHBIX 3aKa3UMKOB, IOTpeOUTENEH, oJIb30BaTeNen

3asBlICHHBIC TTOKA3aTe]IN Ha3HAYCHUS N3MCPUMBI

Kpurepmii 2. AHaIu3 cylecTBYIOIIUX pellileHHH U MeTO/10B

Her ananu3za cymecTByrOIMX PELIEHHH, HET CIIMCKA UCIIOJIb3YEMOM JTUTEPATyphI 0

EcTb HEeNoHbIN aHAIN3 CYIIECTBYIOIIUX PEIIEHUH MPOOIEMBI U UX CPAaBHEHUE, €CTh CITUCOK
HCIIOJIB3YEMOM JINTEPATyPhI

Jlana cpaBHUTeNbHAs TaOIUIA AaHAJIOTOB C YKa3aHHMEM IT0Ka3zareseil Ha3HaueHus. BrisBlieHHbIE
B PE3YyJIbTAaTE CPAaBHUTENIBHOIO aHAJIN3a IPEUMYIIECTBA IIPEAIAraEMOI0 PEIIEHUS 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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OtcyrcTByeT 11an paboTel. PecypcHoe obecrieueHme npoekTa e omnpezaeneHo. CrnocoObt

0
MIPUBJICYCHUS PECYPCOB B MPOCKT HE MPOPaOOTaHBI
EcTb TONBKO OHO U3 CIIEAYIOIErO:
1) [Inan pa®oThI ¢ ONTMCAHUEM KJIFOYEBBIX ATANIOB M MPOMEKYTOUHBIX PE3YJIHTATOB,
OTpaXKaIOIIUN peaNbHBIA X011 padboT 1
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
2) OnucaHue UCTIOIb30BAHHBIX PECYPCOB
3) CriocoObI PUBJICYESHHUS] PECYPCOB B MIPOCKT
EcTb moapoOHblil miiaH, onucaHue UCIOIb30BAHHBIX PECYPCOB U CLIOCOO0B X MPUBJICUECHUS 3
JUTS peajTu3aliy MPOeKTa

Kpurepuii 4. KauecTBO mos1y4eHHbIX pe3yJbTaTOB

Her noapo6Horo onucanus q0CTUTHYTOro pesynbrara. Hetr moarsepxkaenuit (poto, BUIEO)
MOJIY9eHHOTO pe3ynbrara. OTCYTCTBYET IporpaMMa U METOJIMKA MCTIbITaHui. He mpuBeneHsI 0
MOJIy4YE€HHBIE B X0/I¢ UCTIBITAHUI MMOKa3aTeNu Ha3HAUYCHUS
Jlano noipoOGHOE omnKcaHue JOCTUTHYTOrO pe3ynbrata. EcTe Bumeo- 1 (oTo-oATBEpKACHUS
pabotaroriero oopasima, Mmakera, Mmojesd. OTCYTCTBYET IpOrpaMMa U METOJMKA UCTIBITAHUH. 1
HcnpiTanus He MPOBOIMIHCH
Jlaro ToIpoOHOE OMHMCAaHNUEe JOCTUTHYTOTO pe3yibrata. EcTh BUCO- M OTO-TIOATBEPKACHUS
pabotatorero oopasia, Mmakera, mojenu. [IpuBenena nporpamMmma 1 METOIMKA UCIIBITAHUMA. 2
[TosrydeHHbIE B X0/1¢ UCTIBITAHU ITOKA3aTeNIM HA3HAYCHUS HE B TIOJTHOW MEPE COOTBETCTBYIOT
3asIBIICHHBIM
Jlaro moipoOHOE omMKcaHue JOCTUTHYTOro pe3ynbrata. EcTe Buaeo- 1 GOTO-MOATBEPKACHUS
paboraroriero odpasiia, MakeTa, Mojienu. [IpuBenena nmporpamMmmMma U METOIMKA UCTIBITAHUH. 3

HOJ'Iy‘lCHHbIC B XOJI€ UCIIBITAHUN MOKAa3aTeIN Ha3HAUYCHHUS B IIOJIHOM MEpPE COOTBCTCTBYIOT
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 YJICHOB KOMaH/ bl

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 MPOQECCHOHAIBHOMN 00J1acTH, K KOTOPOH OTHOCHUTCS MPOEKT, HE
JIOCTATOYEH /ISl TUCKYCCUU

0,5

V4YacTHHUK MOKET OIHICATh X0 pa6OTBI Haza IMMPOCKTOM, BBIACIIACT JIMYHBIA BKJIaa B ITPOCKT, HO
HC MOXKCT OIPCACIINUTD BKJIAJA KaKA0T'0 WICHA KOMaH/Abl
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YpoBeHb OCBEIOMIIEHHOCTH B MPOQPECCHOHAIBHOMN 00JIaCTH, 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 MMPOQECCHOHAITBHON 00JIaCTH, K KOTOPOW OTHOCHUTCSI IPOECKT,
JOCTATOYEH JIJIsl AUCKYCCUU

B onucaresibHOI YacTH NPOEKTHOH Pad0ThHI HEOOXOAMMO OTPA3UTH CJeAYIOIIHEe BONPOCHI:

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

- QHAIN3 HCCIENOBaHUII/Pa3pabOTOK IO TeMe IPOeKTa, 0030p CYLIECTBYIOIIMX pELICHHH,
MEPCICKTUBLI UCII0JIb30BAHNA PE3YJILTATOB,

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

- ONHMCaHUE OCHOBHBIX PE3yJbTaTOB IpOEKTa (YTO YIaloCh JIOCTUYb, pPEIIeHA JM Hay4dHasd,
UCCIIEI0BATEIbCKAs WIIU NIPAKTHYECKas IpoliieMa);

- OIIHNCAaHUC JIMYHOTO BKJIaJda YYaCTHHUKA.
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