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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, Yuusepcurer), «MammuHHOe 00y4yeHHe: BBeACHHE U NMPAKTHKA)
(mamee - mporpaMma) ONpEIEIseT COJAEPKAHHE JIOMOJHUTEIBHOrO O0pa3oBaHus U
MPEACTABIISIET COOOM CHCTEMY JOKYMEHTOB, pa3pabOTaHHYIO M YTBEPKIEHHYIO B paMKax
peanu3auuu cUCTeMbl NpodHaBUranuoHHbIXx Meponpustudi HUTY MUCUC 1o
COITPOBOX/JICHUIO KJIACCOB PA3JIMYHOM HAIPABICHHOCTHM B IIKOJax ropoaa MOCKBBEI B
cootBerctBUM ¢ YcraBoM HUTY MUCHUC c¢ uenvto obecnieuenus npuema B HUTY
MUCHUC ctyneHToB U3 unciia npodeccuoHaaIbHO OPUEHTUPOBAHHBIX IKOJIBHUKOB.

HanpasiaenHocts mnporpamMmbl - TexHudeckas. lIporpamma HampaBneHa Ha
MPUBJICYEHUE YYAIIMXCS K COBPEMEHHBIM TEXHOJIOTHUSIM HCCIEAOBAHUS B PAa3IMYHBIX
00JIacTAX 3HAHWW M HAMNPABICHUAX JEATEIBHOCTH YHUBEPCUTETA B 00JACTH MPUKIATHOU
MAaTEMATHUKE.

YpoBeHb OCBOCHHMSI — O3HAaKOMUTENbHBIM. [Iporpamma mnpu3BaHa NO3HAKOMHUTH
YYaCTHUKOB C INPOECKTHOW MPAKTUKO-OPUEHTUPOBAHHOW JIE€SITEIBHOCTBHIO, BOBJEYb HX B
o0nacTe MHGOPMATUKU W BBIYUCIUTEILHON TEXHUKH, WH(OOPMAIIMOHHBIX TEXHOJIOTHM, a
Takke B chepy HAyKU U MHHOBAIIUH, 3apOJIUTh B HUX HAOJII0IaTEIbHOCTh B TIO3HAHUU MUPA,
KOTOpAasi SIBJISIETCA BaXKHBIM Kauye€CTBOM COBPEMEHHOTr0 MHkeHepa win U T-cnenuanucra B
uuGpoBOM MUDE.

HoBu3zHa nporpaMmsl 3aKiI04aeTcsi B TOM, YTO IPHU pa3pabOTKe coAepKaTeabHOU
4acTM  TPOrpaMMmbl  OOJIBIIOE  BHHUMAHHME  YICJSETCS  MPOEKTHOM  MPaKTHUKO-
OPUEHTHUPOBAHHOW NESATENbHOCTH, OJlaromapsi KOTOpOoW 0O0ydaromuecs CaMOCTOSITEIIBHO
WA COBMECTHO C Hay4YHbIM PYKOBOJMTEIEM HAa OCHOBE aHanu3a cyuectByromux WUT-
pa3paboTOK M MPOTPaMMHO-AIIAPATHRIX PEIICHUN TOJYYar0T HOBBIA MPOIYKT (MOJEb,
HEHPOHHYIO CETh, IPOrpaMMy, KOMIILIOTEPHYIO MIPY), 00J1a1af0IIe HOBBIMH MOJIC3HBIMH
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 oOydJarommxcs, (HOPMUPOBAHHE Yy HHUX OCHOB KYJBTYPbI
MPOCKTHOW JeATEIPHOCTH B COBpeMeHHOW wuHxkeHepun u WT-cdhepe, cucTeMHBIX
MPEJICTABICHUHN U TO3UTUBHOTO COLUAIBHOTO OIBITA MPUMEHEHUS METOAOB U TEXHOJIOTHH,
YMEHUN CaMOCTOSTEIBHO ONpENeNsiTh IeMM W pe3yiabTarbl (MPOAYKTBI) 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 TPHUOOPETYT HOBBIC 3HAHWS W HABBIKH, KOTOPHIC
oMOTYT cpopMHpOBaTH COOCTBEHHBIN BEKTOP B BBIOOpE CBOeH Oyaymiel nmpodeccuu 1o
HanpaBieHuto «lIpuknagHas MaTeMaTHKa.

1.2. leab u 3agaun

Leab — hopMupoBaHre HABHIKOB U YMEHHUH Yy 00y4arOMUXCs B BEIEHUU MMPOCKTHOMN
Y UCCIIEZIOBATEIBCKOM IEATEIHHOCTH 1O HampaBieHuto «IIpuknaanas MaTeMaTHKay.

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

a) popMupoBaHNE YHUBEPCAIBHBIX YYEOHBIX IEUCTBHUM 00yUYaIOIIUXCS Yepes:

- OCBOEHHE COLIMAJIBHBIX POJICH, HEOOXOIUMBIX ISl UCCIIEOBATEIBCKOM MPOEKTHOM
JESITeIbHOCTH;

- aKTyaJlbHBIC JJIs TaHHOTO BHJA JEATEIBHOCTH ACHEKThl JMYHOCTHOTO Pa3BUTHSL:
YMEHUE YYUTHCS, TOTOBHOCTh K CaMOCTOSITCIIBHBIM TIOCTYIIKAM ¥ JICUCTBUSM,
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; OBJQJICHWE METONOJIOTHEN TO3HaHWs, 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,
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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.

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
y4aluxcsi B OCHOBHOM COOTBETCTBYIOT PE€3yJIbTaTaM OCBOEHHUS KOMMYHUKATHUBHBIX W
M03HABATENILHBIX YHUBEPCAIBHBIX YU€OHBIX NEHCTBUN, HO UMEIOT U Psijl CHelUPUIECKUX
OTJINYAM 32 CYET CO3JaHMUS YYCHUKAMH JIMYHOW MNPOAYKIMM W HWHIAWBHIYaJIbHBIX
UHTEJUIEKTYaJIbHBIX OTKPBITUI B KOHKPETHON 00JIaCTH.

JInyHOCTHBIE, MeTanmpeAMeTHbIe M MNpeAMETHbIe Pe3yJbTaTbhl OCBOCHUS
MPOrpamMMbl

JIMYHOCTHBIE YHUBEPCAJIbHbIC Y4eOHbIE 1eHCTBUSA:

- MOTPeOHOCTh BHHKATh B CyTh M3y4aeMbIX MPOOJEM, CTaBUTh BOMPOCHI,
3aTparuBaroOlIMe OCHOBBI 3HAHWM, JIMYHBIM, COUUAJIBHBINA, UCTOPUUYECKUN, >KU3HEHHBIN
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 B3aUMOTIOHUMAaHUS MEXY OTACIbHBIMHU JIFOJbMU U KYJbTYPAMU;

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

MertanpeamerHsbie:

- caMooTIpeieNIieHUe B 00JIaCTH MO3HABATEIbHBIX HHTEPECOB;

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

- YMEHHE Ha MPAKTUKE NPUMEHATHh YK€ HMEIOIIMECs 3HAaHUS U OCBauMBaTh
cnienupuuecKre 3HaHUS ISl BBIMIOTHEHUS YCJIOBUHM TIPOEKTA;

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

- OBJIQJICHUE CTEIUATBLHBIMUA TEXHOJOTUSIMU, HEOOXOAMMBIMU B MPOLIECCE CO3/IaHUS
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 JICCTBUSM C yUETOM TO3UIUHU APYTOTO;

- BJIaJICHUE HOPMAMH U TEXHUKOU OOILIECHNUS;

- Y4€T 0COOCHHOCTE KOMMYHHKAIIUK MMapTHEPA;
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- MOBBILICHUE MPEIMETHON KOMIIETEHIIUU MOAPOCTKOB,;

- pacllIUpeHHue KPyro3opa B pa3IMuHbIX 00JACTAX;

- YMEHHE ONEPUPOBATh KAU€CTBEHHBIMU U KOJIMUYECTBEHHBIMU MOJIEIISIMU SBJIICHUM;

- ¢popMHUpOBaHUE YMEHUNM OpPTaHU3AIMH CUCTEMBI JOKA3aTEIbCTB U €€ KPUTHUKH;

- yYMEHHE CTPOUTH JIOTHYECKOE pacCyXJIEHHUE, BKIIOYAIONIEe YCTaHOBJICHUE
PUYMHHO-CJICICTBEHHBIX CBS3EH;

- OBJIaJICHHE OCHOBaMH pean3alliK UCCIEI0BATEILCKON MPOSKTHOM ACATEILHOCTH;

- UCIIOJIb30BaHUE aICKBATHBIX SI3BIKOBBIX CPEACTB JII OTOOPAXEHHUSI CBOUX UYBCTB,
MBICJIEH, MOTUBOB U MOTPEOHOCTEH;

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

- OCYIIECTBJICHHE KOHTPOJIA MO PE3YIbTATy U CIIOCOOY JEHCTBUSI.

IIpeaMeTHbBIE pe3yJabTATHI:

- PUOOPETYT OMBIT UCCIIEAOBATEIBCKON AEATEIBHOCTH KaKk 0co00i (hopMbI yueOHOM
paboThl, CHOCOOCTBYIOIIEH BOCHUTAHHUIO  CAMOCTOSTEIBHOCTH, HWHUIIMATUBHOCTH,
OTBETCTBEHHOCTH, TTOBBIIICHUIO MOTUBAIUU U 3PHEKTUBHOCTH YUECOHOM AEATEILHOCTH;

- B XOJI€ peaju3alliid HCXOJHOI0 3aMbICiia Ha MPAKTHYECKOM YPOBHE OBIAJCIOT
YMEHHEM BbIOMpATh aJicKBaTHBIE CTOSIIEH 3ajjaye CpeCcTBa, MPUHUMATD PEUICHUS, B TOM
YHUCJIE U B CUTYallUsIX HEONPEICTEHHOCTH;

- TIOJTy4aT BO3MOYKHOCTD Pa3BUTh CIIOCOOHOCTD K pa3pab0TKe HECKOJIBLKIUX BApUAHTOB
pelieHnid, TOMCKY HECTaHJApPTHBIX pEIICHUH, TMOWCKY M OCYIIECTBICHUIO HauboJjee
MPUEMJIEMOTO PEIICHUS.

B oOpa3oBaTenbHOM Tporiecce Jyisi YCBOSHHUS Y4YallMMHCS y4eOHOro marepuaia
MOXET HCIO0JIb30BAThCS TEMATUUYECKUI KOHTPOJb, KOTOPBHIA MPOBOIUTHCS B BHUIE
MPAKTUYECKUX 3aJJaHUH TI0 UTOTaM KaKJI0U TeMBbI C I[EJIbI0 CUCTEMATU3UPOBATh, 0000ITUTh
Y 3aKpenuTh MaTepual.

HUrtoroBeid kKOHTpOJIb. [IpOBOAUTCA HAa OCHOBAHWHM COBOKYITHOCTH BBIMIOJTHEHHBIX
IPOMEKYTOYHBIX MPAKTUYECKUX PaboT.

B mpouiecce oOydenust OyayT MPUMEHSITHCS Pa3IMYHBIE METOABl KOHTPOJS, B TOM
YHCJI€ C UCIIOJIb30BAHUEM COBPEMEHHBIX TEXHOJOTHH.



2. Y4eOHO-TEeMATHYCCKHUH TIIJIAH

«MammnHHoe oﬁyqune: BBE€ICHUE U IIPAKTUKA»

KoaunuecTBO 4acoB

J;‘;_r Pasien / Tema Bcero | Teopu | Ilpa ®opMbI aTTECTALUU
I ayJ.d. P KTHUK (kOHTpOJIs1)
a
1 BBeneHnne B MalmmHHOE O0yUYEHUE U 3 1 2 [IpakTudeckas padbora
MIOJITOTOBKA OKPY>KEHUS
2 ITpeno6paboTtka nanubix 1 EDA 3 1 2 [TpakTruueckas pabora
3 | Jluneitnas monens ais perpeccuu 3 1 2 IIpakTyeckas pabora
4 | JlorucTudeckas perpeccus U MeTpUKH 3 1 2 [IpakTruueckas pabota
KJIacCU(UKAIUN
5 Meton k-Onmmkaiimx cocenei u 3 1 2 [IpakTrueckas padota
JICPEBBS PEIICHUH
6 | AucamOiu MoJeNei: ClydaiHbIN Jec U 3 1 2 [IpakTudeckas padbora
I'paJIMeHTHBIA OYCTUHT
7 | Knactepusauus u moHM>XeHUE 3 1 2 [IpakTuueckas pabora
pa3MepHOCTH
8 WToroBblii MpOEKT: 3 1 2 [IpakTrueckas pabora
8.1 | ITocTanoBKa 3a1a4M M HAYAJI0 PAOOTHI 10 0 10
8.2 | Urorossrii mpoekT: [Ipogomkenue 4 4 [IpakTuueckas pabora
paboThl ¥ KOHCYJIbTAIIMH
8.3 | Uroroesrii mpoekt: [Toaroroska k 4 4 [IpakTrueckas pabota
3aluTe
8.4 | Urorosslit npoekt: [lonroroBka 2 2 [IpakTuyeckas pabora
MaTepHaJiOB U OTYETOB
9 IIpesenTanys NpoeKToB 2 2 IIpakTruyeckas pabora
Hrorosas arrecranus MToroBas aTTecTanus
POBOJUTCS HA OCHOBAHUMY|
COBOKYITHOCTH
BBITTOJIHEHHBIX
MIPOMEKYTOUHBIX
NPaKTUYECKUX paboT
Hroro 36 8 28

3. Conepxxanue nporpamMmbl

1. BBenenune B MAalIMHHOE 00y4YeHHE U MOATrOTOBKA OKpY:KeHus (3 yaca)
Teopus (1 yac):
Yro Takoe mammHHoe o0yuenue (ML)? Yem ornuuaercst ot UM u Data Science. OcHOBHBIE

tunbl 3a1a4 ML: oOydenue c yuutenem (kiaccudukaius, perpeccus), oOydeHue 0e3
yuuTens (KiacTepusaius), ooydeHue ¢ nojakperienneM. JKuzneHnbiit nukin ML-mipoekTa:

STambl OT cOOpa MaHHBIX 10 BHEAPECHUS] MOJIEIH.
IIpakTuka (2 yaca):



Hactpoiika nporpammuoro okpyskenus (Python, Jupyter Notebook). [IepBoe 3HaKomMcTBO
¢ oubmorexkamu NumPy u Pandas: 6a3oBbie onepanuu ¢ nanusiMu. KoHcympTarus mo
MIPOEKTY.

[lnanupyemMble pe3yJIbTaThI: 3HAKOMCTBO C TIOHSATHEM MAaIIMHHOTO 00yueHus1, 6a30BOi
CTPYKTYpOIl MPOEKTa 1 MOATOTOBKOW OKPY>KEHUS JUIsl JasibHelel paboThl.

2. IlpenoOpadoTKa JaHHBIX U UccaenoBaTeabckuii anaiau3 (EDA) (3 yaca)

Teopus (1 4ac):

3arpy3ka u mpeiBapuTeNIbHbIN 0CMOTp JaHHBIX (Onbanoreka Pandas). CriocoOs1 00paboTku
IIPOITYCKOB 1 aHOMaJIni (BbIOpocoB). KoanpoBanue kareropuaibHbIX pu3HakoB (One-Hot
Encoding, Label Encoding). Hopmanu3zanus u crangapTu3anus JaHHBIX: 324EM 3TO HYXKHO.
IIpakTuka (2 yaca):

HccnenoBaTenbCKUil aHANU3 JAaHHBIX Ha IpPUMEpPE OTKPHITBIX HAOOPOB (HaIpHUMep,
California Housing wnu Iris dataset). Busyanusanus naHHbBIX ¢ moMmolmpio Seaborn u
Matplotlib nns ny4iiero noHMMaHus CTPYKTYpbl JaHHBIX. KOHCYJIbTalyst 1O POEKTY.
Ilnanupyemble pe3yJbTaThl: IPUOOPETEHNE HABBIKOB TPEAOOPAOOTKU JAHHBIX U X
MIEPBUYHON AHATTUTHUKHU.

3. JIuHeiiHas1 MojeJIb 1JiA perpeccuu (3 yaca)

Teopus (1 yac):

[TocTanoBka 3amauu perpeccuu: TMpeJcKazaHue KOJIMYECTBEHHBIX TMoKa3arenei (IIeH,
cripoca, Ttemmneparyp). OnucaHue MpUHLUNA PaOOThl JUHEHHOW perpeccuu W MeTojaa
HaUMEHBIIMX KBaapaTroB. OreHka kauecTBa Mojenei perpeccun (MSE, MAE, R?).
IIpakTuka (2 yaca):

Pemenne  3amaum  perpeccMd ¢ HUCIOJb30BaHWeM  OumOmuorekn  scikit-learn
(LinearRegression). [Iporao3upoBaHue 11eH Ha KWIbe HA U3BECTHOM JlaTaceTe (Hampumep,
Boston House Prices). Korcynbramus mo mpoekTy.

Ilnanupyemble pe3y/jbTaTbl: YMEHUE CTaBUTh 3aJayd PETPECCHUU, PEATN30BHIBATH U
OIICHUBATh JIMHEHHBIE MOJICIIH.

4. JlorucTuuyeckasi perpeccuss U MeTpuKH Kiaaccupukanuu (3 yaca)

Teopus (1 yac):

[TocTanoBka 3amaun Ki1acCUpUKAIMK: OMPEACIICHUE TPUHAMICHKHOCTH 00bEKTa K OJTHOMY
u3 kmaccoB. IlpuHuun paboOThl JOTUCTHYECKOM perpeccuu (pacd€r BEpOSITHOCTEH).
OcHOBHBIE METPHKHN KadecTBa Kiaccuukanuu: ToYHOCTh (Accuracy), monHota (Recall),
cnernupuanocts (Precision), F1-Score, maTpuia ommb6ok (Confusion Matrix).

IIpakTuka (2 yaca):
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Pemenne 3amaun OunHapHO# Kiaccudukanuu (HaApUMeEpP, BBDKHUBAEMOCThH IMACCaKUPOB
"Tutanuka") ¢ ucnomp3oBanueM LogisticRegression u3 scikit-learn. Koncympramus mo
MIPOCKTY.

IInanupyemble pe3yabTaThbl: YCBOCHHE METOIOB KJIACCU(UKAIIUU M CITOCOOOB N3MEPEHUS
TOYHOCTHU TIPOTHO30B.

5. MeToa k-Oamxaiiumnx coceneii u nepeBbsi pemenni (3 yaca)

Teopus (1 4ac):

Wnes anroputMma k-6mmkaiinmux coceneii (k-Nearest Neighbors): "kaxaplii TOX0K Ha CBOUX
cocened". [lepeBbs pelIeHNA: TPUHIUI pa3/IeJIeHUsl MPOCTPAHCTBA MPU3HAKOB, KPUTEPUU
BbIOOpA y3710B (3HTponus, uHjaekc Jxunn). MaTepnperanus gepeBa peleHuid 1 NpocToTa
IPEICTaBICHUS JJOTUKU IPUHATHS PEILICHUH.

IIpakTuka (2 yaca):

UccnenoBanune cpaBHeHus s¢dexktuBHocTH anroputMoB k-NN u DecisionTree Ha
CUHTETUYECKOM WM OTKPBITOM HAa0Ope HaHHBIX. Buiyanuzauus pemarommx oosacten
Mojeniel. KoHcymbranuys mo npoexTy.

Ilnanupyembie pe3yabTaTbl: OCBOEGHHUE IMPOCTHIX MOJIXOJ0B K pELIEHUIO 3ajad
KJIaCCU(PMKALMU U UHTEPIPETALUN aJTOPUTMOB.

6. Ancam0.11 MojeJIeii: cy4aiiHblil Jiec M TpagueHTHBIN OycTuHTr (3 yaca)

Teopus (1 yac):

[Tonstue ancamOnst Mojenei: bagging (cimydaiiHbli jec) U boosting (TpaaueHTHBIN
oyctunr). Kak ancam6iib ciiabbix Mojeneit popmupyet cuiibHyro: mpumep Random Forest.
OcHOBHBIE BUIbI AHCAMOJIEBBIX METOJIOB U 0OpHOa C mepeoOydeHUEM.

IIpakTuka (2 yaca):

[Tpumenenne RandomForestClassifier u GradientBoostingClassifier u3 scikit-learn st
YIIYYIICHUS TPEeAbIAYIUX Mojeneld. CpaBHUTEIbHAS OIEHKA IPOU3BOIUTEILHOCTH Pa3HbIX
aHcaMOJIeBBIX anropuTMoB. KoHCybTaIMs IO IPOCKTY.

I[lnanupyemble pe3yabTaTbl: OCO3HAHHWE TMPEUMYIINECTB AaHCAMOJIEBBIX METOJIOB U
yIydIIeHNe paHee CO3JaHHBIX MOJICIICH.

7. Kinacrepusanus 1 NOHUKEeHUE Pa3MepHOCTH (3 yaca)

Teopus (1 yac):

OOyuenue 0Oe3 yuyuTens: 3ajJada HAXOXKJICHUS CKPBITHIX 3aKOHOMEPHOCTEW B JaHHBIX.
Anroputm k-means nmnst knmacrepusainuu. [IpoGnema CHIKEHUSI Pa3MEPHOCTH JTaHHBIX U
HE0OX0oAMMOCTh A3TOro Imara. Meton rtinaBHBIX KommoHeHTOB (Principal Component
Analysis, PCA).
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IIpakTuka (2 yaca):

Knacrepuszanus 1aHHBIX KIMEHTOB IO MX MOKYIATEILCKOMY MOBEJACHHIO. Bu3yanuszanus
MHOTOMEPHBIX JaHHbIX ¢ momolbio PCA. KoHCynbTanus mo npoeKTy.

Ilnanupyembie pe3yabTaThbl: IPUOOPETECHUE HABBIKOB KJIACTEPU3AIIMN U TTOHMKEHHUS
Pa3MEpPHOCTH JaHHBIX JJIs1 YIPOIIEHHOTO aHaliu3a 00JbIINX 00EMOB HH(MOPMAIUH.

Moayas 8. Utorosbiii npoekT (10 yacos)

IIpakTuka (6 yacos):

CamocTosTenbpHas paboTa HaJl IPOEKTOM (BHIOOP OAHON U3 MPEIIOKEHHBIX 3a/1a4):
[IporHo3 oTTOKa KIMEHTOB (TpelCcKa3aTh BEPOSATHOCTh yXOJa KJIMEHTa M3 OaHKa WU
TenekoM-komnanun). Kitaccudukanus copToB 1IBETOB Hpuca (OIpeiesieHne BUa pacTeHUs
IO M3MEPEHUSIM JIETIECTKOB M YalleIUCTUKOB). [IporHo3 pBIHOYHON CTOMMOCTH
aBTOMOOMIIEH (TIpeacKa3aHue LIEHbI aBTO M0 XapakTepuctukam). [loaroroBka npe3eHrauuu
U J10KJaza K 3amuTe. KoHcynpTanus no npoekry.

Ilnanupyemble pe3yJbTaThbI: IMOJHOE IPOXOXKIECHHE Bcex 3TanoB ML-mpoekra: oT
MTOCTAaHOBKU 3a/1a4u ¥ cOOpa TaHHBIX 0 TPEHUPOBKUA MOJEIIH U OLICHKU €€ KayecTBa.

9. Ilpe3eHTanus NPOEeKTOB (2 Yaca)

IIpakTuka (2 yaca):

Kaxxnas rpyrma mpeacTaBisieT MPOeKT ayIUTOPUH, 0OCYKIEHHUE UTOTOB Kypca.
I[lnanupyemblie pe3yJbTarhbl: MyOJWYHAs 3allUTa BBIMIOJHEHHBIX pPabOT, pedrexcus
IPUOOPETEHHBIX KOMIIETEHITUN 1 HABBIKOB.

4. ®opMbI ATTECTANMH U KOHTPOJIS

Buabl KOHTpPOJIA

B oOpa3zoBarenbHOM mporiecce OyAyT MCIOIb30BaHbl CIASAYIONIUE BUIbI KOHTPOJIS
YCBOEHUS yYalllUMHUCS y4eOHOro MaTepuana:

Texywuti xowmpons.  IlporpamMmmMoil NpeayCMOTPEHBI: TPAKTUYECKUE PAOOTHI,
TEMATUYECKUE OMPOCHI, NPOEKT. TeKyIIHil KOHTPOJIb TPOBOJAUTHCS C LIEJIbIO HEMPEPHIBHOTO
OTCIIC)KUBAHUSI yPOBHS YCBOCHHUS MaTepuaja ¢ CTUMYJSIIIMM  OOYYalomuxcsi K
caMOpa3BUTHIO. [l peanu3amuu TEKYIIEro KOHTPOJS B MPOIECCE TEOPETUYECKOTO
Martepuala nejaror oopamniaercs K yJamumcs ¢ BOIIPOCAMH U BbIJIA€T KOPOTKUE 3a/IaHMUS,
Ha MPAKTUYECKUX 3aHATUSAX - B BHUJIE BBIMOJHECHHS MPAKTUYECKUX 3aJaHUM IO HUTOram
KQXJIOM TEMBbI C IEeJIbI0 CUCTEMATU3UPOBATh, 0000IINUTH U 3aKPETIUTh MaTeprall.

Hmoeoswiii konmpoaw. 1Ipe3enHTainus npoekTa.

TpeOoBaHUs K BBITIOJTHECHUIO MPE3SHTAIINH

BusyanbHplii MaTepuan MpPE3eHTAMH JIOJDKCH OBITh TOHATHBIM W JOCTYITHBIM,
BBICTYIUJICHUE JIOJKHO MPOBOAUTHCS 10 TAUMUHTY.
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TpeOoBaHUs K CTPYKTYpE MPE3EHTALINHN:

Mpudt — Times New Roman, MuaumanbsHelil pazmep Tekcra — 18 mr.

TexcT Ha cnaiinax T0KEH XOPOIIO YATATHCS Ha JII00oM (oHe.

Heobxoaumo HCMoOIb30BaTh MaKCUMalbHOE MPOCTPAHCTBO dKpaHa (claiaa),
HaIlpuMep, PacTSHYB PUCYHKH.

[Io BO3MOXXHOCTM HCHOJIB3YWTE€ BEpXHHUE ¥4 IUIOMIAAM HKpaHa (ciaiga), T.K. C
MOCJIETHUX PSAJIOB HUKHSSL YacTh SKpaHa OOBIYHO HE BUIHA.

[lepBblii cnaii pe3eHTaluu JOJKEH cojiepxkaTth Temy, U0 cinymarens

Kaxnpiii crmaiin DOJDKEH COAEpKaTh 3arojoOBOK. B KOHIIE 3arojIoBKOB TOYKa HE
CTaBUTCA.

[lepen ucnonab30BaHUEM CKPUHIIIOTOB MPOBEPHTE TEKCT HA HAIMYKE OIITUOOK, YTOOBI
Ha U300pa)KEHUHU HE OCTAJIMCh KPACHBIE (3€JICHBIC) IO TYEPKUBAHUS OIITMOOK.

[Ipn uCHONB30BaHUM CKPHUHIIOTOB JIMIIHUE AJIEMEHTHl (TIAHEJIM HWHCTPYMEHTOB,
MEHIO, TyCTOM (POH | T.]I.) HEOOXOIUMO 00pe3aTh.

He mneperpyxaiiTe cnaiiipl aHUMauMOHHBIMH 3¢ dextamu. [[ns cMeHbl crnaijoB
WCTIOJB3YUTE OJIMH U TOT K€ aHUMAIIMOHHBIN d(PEKT.

Ha cnaiin Hy’)XHO BBIHECTH CaMO€ OCHOBHOE, TJIABHOE. Y CTHBIA TEKCT HE JTOJDKEH
nyOJIMpOBaTh TEKCT Ha Clalax.

TpebGoBaHuUs K COIEPIKATEIBHON YaCTH MPE3CHTALINHN:

- HAIMYHE JIOMOJTHUTENBHBIX CPEJICTB BU3YaIIN3alUY;

- BO3MOYKHOCTh BApHUATUBHOCTU PELICHUS.

HToroBasi arrecTanusi MPOBOAWTCS Ha OCHOBAHMHM COBOKYITHOCTH BBITIOJTHCHHBIX
MIPOMEKYTOUHBIX MMPAKTHUECKUX PaboT
OueHnuBaHMe: 3aUTEHO/HE 3aYTEHO.

5. Opranu3anMoOHHO-NIeJArOrn4ecKye yCJI0BHS pean3alu NPorpaMMmbl

MeTtoauyeckoe odecrniedeHHe MPOrPaMMbl

Mertoabl o00y4deHusi, HCHOJb3yeMble B TMporpamMme: CcIOBeCHble (YyCTHOE
oOBsICHEHHE MaTepualia), HarisAHble (Mpe3eHTalMsl), MPAKTHYECKUE (IETHU penaroT
3a/1a4M ), aHAJIMTUYECKHUE, 1a00paTopHbIe pabOThI, SKCIIEPUMEHT.

C uenpl0 CTUMYJIMPOBAaHUS TBOPUECKOM AaKTHUBHOCTH  ydalluxcs OyayT
HCIIOJIb30BaHbI:

- METOJ IPOEKTOB;
- METOJ MOTrPYKEHHUS;

- MeTOoJbI cOopa 1 00pabOTKH JaHHBIX;
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UTPOBBIE METO/IUKHU;

MCCIIE0BATENIbCKUI U MPOOJIEMHBINA METO/IBI;
aHaJIU3 CIPABOYHBIX U JIUTEPATYPHBIX UCTOUYHUKOB;
ITOMCKOBBIN JKCIIEPUMEHT;

ombITHAs paboTa;

000011IeH1Ee PE3YIbTATOB.

BI/II[LI ANTAKTHICCKUX MaTepuajioB

Jlns o0ecnedeHnss HATJSIAHOCTH M JOCTYMHOCTH H3Y4aeMOro marepuana OyayT

HUCIIOJIb30BAaTHCA:

CXEMBbl);

HarJs1IIHbIC ITOCOOMST CMEIIAHHOIO THIIA (CJ'I&IZI[BI, BHACO3aIIMCHU, PA3JINYHBIC

TUIAKTUYEeCKUe TMocoOuss (KapTOyku C 3aJaHusIMH, padodyue TeTpaau C

MPaKTUYECKUMHU 33JaHUSIMU, pa3JaTOYHBIN MaTepuann).

Opraau3annoHHO-NeIArornuecKne pecypcol

MarepuajbHO-TeXHHYECKOE 00ecreyeHue

1. Cnenuanu3upoBaHHbIE Ja0OPATOPUU U KIACChl, OCHOBHBIE YCTAHOBKU U CTEH/IbI
[Inomanka: KoMnbIOTEpHBIE Ki1acchl U 1abopatopun YHuBepcurera MUCHUC

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

3. AnmmapatHoe obecrieueHue:

1) II9BM 1o Koau4ecTBY ydamuxcsi (kejJareslbHO HOYTOyK). MuHuUMallbHBIC

CUCTEMHBbIE TPEOOBAHUS:

10.8);

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

4 I'b onepaTuBHON NaMSITH;

ITpoueccop 1.5 I'T;

5000 M6 cBOOOIHOTO TMCKOBOTO MPOCTPAHCTBA;
Paspemenue sxpana 1024*600;

Microsoft Silverlight 5.0;

Microsoft.NET 4.0;

2) Cpena nporpammupoBanus Arduino
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3) Ilnater Arduino ¥ MOy COBMECTUMBIE C HEH

Kanposoe o0ecnneuenne nporpaMmmsl
Peanuzarop mporpammbl: BeAylIUe y4eHble YHUBEPCUTETa HAYKU M TEXHOJIOTHM
MUCHUC
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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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