denepanbHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00pa30BaTeibHOE YUPEKIAECHHE BBICIIETO
o0pa3zoBaHus
«HauuoHalbHBINH HccIe0BaTeIbCKUH TexHoornyecknii ynusepcurer « MUCHUC»

YTBEPXKIAIO

JononHuTeabHas obueobpa3opare/ibHAs 001epa3BUBAOMIast IPOrpaMMa

«HpOBKTHaH n HccaeaoBareJbCKast A1€ATCJIbHOCTD IO HANIPABJICHUIO

«HMudopmaTuka 1 BLIYUCIUTEIbHAS TEXHUKA
Ha OCHOBe fA3bIka C++

HAIIPABJIEHHOCTDL: TEXHUYECKASA

VYpoBeHb: 03HAKOMUTENIBHBIH
Bospact o0y4atommxcs 15 - 18 ner
Cpok peanuzauuu: 36 akaJeMHYECKHX 4acoB

CocraBurenu (pa3paboTYUKH):

M.H. laBbikis,

K.T.H., JOIIEHT KaeAphbl JHEPreTHKH U
3Hepro3¢HeKTHBHOCTH TOPHOH NPOMBILITIEHHOCTH
H.P. lITasxmeToB,

WT-nactaBHHK IPOEKTHO AEATETBHOCTH

Mocxga
2025



1. ITosicHUTEJILHAA 3AMUCKA

1.1. XapakTrepucTuka o0pa3oBaTebHON POrpaMMbl

JlononHutenbHass ~ obOmieoOpazoBaTenbHas  (oOImiepa3BUBaroias)  Mporpamma
JOTIOJTHUTENBHOIO 00pa3oBaHus JeTed M B3poOCiblX, peanuszyemas DenepaibHbIM
rocyJapCTBEHHbIM aBTOHOMHBIM 00pa30BaTEbHBIM YUPEKIEHUEM BBICILIET0 00pa30BaHuUs
«HarnoHanbHbBIN HCCIeI0BaTENbCKUM TexHonornueckuit yaupepcuteT « MUCUCy (nanee
— HUTY MUCHUC, Yuusepcurer), «lIpoekTHas u uccinegoBarenbckas JeATeIbHOCTh IO
HarpasieHuio « MHpopMaTrka 1 BEIYHCIUTEIbHAS TEXHUKA» Ha OCHOBE si3bIka C++» (manee
— MporpamMma) ompezessieT CoAep>KaHue TOMOTHUTEIFHOTO 00pa30BaHus U MPEACTABISAET
co0Ol cUCTEMY JOKYMEHTOB, pa3pa0OTaHHYIO M YTBEPXKACHHYIO B paMKax pealn3aluu
cucteMbl TpodHaBuranmoHHslx Meponpustuiit HUTY MUCUC no conpoBOXKICHHUIO
KJIACCOB PA3JIMYHOM HAIPABICHHOCTH B IIKOJaX ropoga MOCKBBI B COOTBETCTBUU C
Ycerasom HUTY MUCHUC c nenbio obecrieuenus npuema B HUTY MUCHC ctyneHnToB u3
yucia npopecCuoHaIbHO OPUEHTUPOBAHHBIX IMIKOJIHHUKOB.

Hanpasiennocts mnporpaMmmbl — TexHuueckas. [Iporpamma HampaBiieHa Ha
MPUBJICUCHUE YYAIIUXCS K COBPEMEHHBIM TEXHOJIOTHSM HCCJIEAOBaHUS B Pa3TMYHBIX
00J1acTSIX 3HAaHUM U HAINPABJICHUSX JACATEILHOCTA YHUBEPCUTETA B 00J1aCTU MH(POPMATUKHU
Y BBIYMCIIUTEIBHON TEXHUKH.

YpoBeHb OCBOeHHSI — O3HAaKOMUTENbHBIM. [Iporpamma mnpu3BaHa MO3HAKOMHUTh
YYACTHUKOB C MPOEKTHOW MPAKTUKO-OPUEHTUPOBAHHOW AESATEIbHOCTHIO, BOBJIEYh HX B
00s1acTh UHPOPMATUKU U BBIYUCIUTEILHON TEXHUKHU, MHPOPMAIIMOHHBIX TEXHOJIOTHH, a
TakXe B chepy HAyKU U MHHOBAIIUH, 3apOJIUTh B HUX HAOJII0/1aTeIbHOCTh B TIO3HAHUU MUPA,
KOTOpas SIBJISIETCS BaKHBIM Ka4€CTBOM COBpPEMEHHOro nHxkeHepa uinu UT-cnenuanucra B
uuGpoBOM MUDE.

HoBu3Ha nporpaMmmsl 3aKiIi04aeTcsi B TOM, YTO TIPHU pa3paboTKe coaep KaTeIbHOM
4acTH  TPOrpaMmbl  OOJIBIIIOE  BHHUMAHHME  YACJSETCS  MPOEKTHOM  MPaKTHUKO-
OPHEHTHUPOBAHHOW NESATEILHOCTH, OJIaromapss KOTOPOW OO0ydYaromuecs CaMOCTOSITEIHHO
WM COBMECTHO C HAYYHBIM PYKOBOJMTEIEM Ha OCHOBE aHanu3a cyulectByrommx WT-
pa3paboTOK U MPOrpaMMHO-aNNapaTHRIX PEIISHUN MOJIy4al0T HOBBIM MPOAYKT (ITPOTOTHII,
nporpaMMy, KOMIIBIOTEPHYIO HIPY), 0OJaJafoliuii HOBBIMH ITOJIC3HBIMH KadeCTBaMH,
OTJIMYAIOIIUMU €T0 OT CYIIECTBYIOIIUX aHAJIOTOB, MPU 3TOM (GOPMUPYIOTCS KOMITETCHITUN
coBpeMeHHOro nHxxenepa uinu UT-cneunanucra.

AKTYaJIbHOCTH NMPOrpamMMbl 0OYCJIOBJICHA TEM, YTO OHA HAIpaBJICHA HA Pa3BUTHE
TBOPUYECKUX CIOCOOHOCTEH oOydarommxcs, (HOPMUPOBAHHE Yy HHUX OCHOB KYJIBbTYpPHI
MPOCKTHOW JeATEIPHOCTH B COBpeMeHHOW wuHxkeHepun u WT-cdhepe, cucTeMHBIX
NPEACTABICHUN U MMO3UTUBHOTO COLIMAIIBHOTO OMbITA IPUMEHEHUSI METOJIOB U TEXHOJIOTUH,



YMEHUW CaMOCTOATENIBLHO OMNPEAeNATh IeIM W Pe3ylbTaThl (MPOMYKTHI) TaKOU
NEeSTETHHOCTH.

IMenarornyeckas 1e1ec000Pa3HOCTb 3aKIIOYAECTCS B OPUEHTHPOBAHUU MaTepuaa
o0pa3oBaTeNbHON MPOrpaMMBI K TPeOOBaHUSM OOIIECTBA, PACKPHITHH BO3MOKHOCTEH
JUYHOCTHOTO pocta yuamuxcs. O0yyaroiuecs B npoiiecce HaOMI0IeHUs, UCCIEA0BAHMS,
IPOrpaMMHUPOBAHUsS, TECTHUPOBAHUS TPHUOOPETYT HOBBIC 3HAHWS W HABBIKH, KOTOPHIC
oMOTYT cpopMHpOBaTH COOCTBEHHBIN BEKTOP B BBIOOpE CBOeH Oyaymiel nmpodeccuu 1o
HarpaBieHuto «MHopMaTHKa U BEIYUCIUTEIbHAS TEXHUKAY.

1.2. lean u 3agaun

Heab — popMHUpoOBaHKE HABBIKOB M YMEHUI Yy 00y4YarOIMUXCA B BEICHUU TPOCKTHON
U UCCJIEI0BATENIbCKON IEATEIbHOCTH 110 HallpaBiieHuo «HpopMaTiKa 1 BEIUNCIUTEIbHAS
TEXHUKAY.

[IpoekTHass u wHcchenoBaTeNnbckas JESITENBHOCTh OOYYAlOUIMXCS — OTPa)KaeT
TOKJIECTBEHHBIE UM PE3YJIbTATHl OCBOEHUS TPOrPAMMBI JOTIOJHUTEIBHOTO 00Opa3oBaHusl, a
MMEHHO:

a) popMUpOBaHUE YHUBEPCABHBIX YUEOHBIX IEUCTBHUI 00YUaIOIIUXCS Yepes:

- OCBOCHHE COLIMAIIbHBIX POJIei, HEOOXOIUMBIX JJI HCCIIEOBATENBCKON MTPOEKTHOM
NEeSATENBHOCTH;

- aKTyaJbHbIE ISl JAHHOTO BUJAA AEATEIBHOCTH ACHEKTHI JIMYHOCTHOI'O PA3BUTHSA:
YMEHUE YYUTBCA, TOTOBHOCTh K CaMOCTOATENIBHBIM IIOCTYIIKAM W JE€HCTBHSIM,
LEJIeyCTPEMIEHHOCTh, CAMOCO3HAHUE U TOTOBHOCTh NIPEOJI0JIEBATH TPYIHOCTH;

- OCBOCHHE HAYYHOU KapTUHBI MUPA, IOHUMaHKE poiu U 3HaueHusa UT-pa3padoTunka
B JKM3HU OOIIECTBA, 3HAYMMOCTU MPAKTUKO-OPUEHTUPOBAHHOM MPOEKTHOW paldOThI,
MHHOBAaLlMOHHOW  JEATENbHOCTH; OBJIAJCHUE METOJOJIOTHEN T[O3HAHMS, pPa3BUTHE
IPOIYKTUBHOT'O BOOOPaKEHHS,

- pa3BUTHE KOMIIETEHTHOCTH OOIIECHMUS;

0) oBiafieHNe OO0YYAIOUIMMUCS NPOAYKTUBHO-OPUEHTHUPOBAHHON JESITEIbHOCTHIO
IIPY IOMOUIH MOCIEA0BATEIBHOIO OCBOEHUS:

- OCHOBHBIX 3TallOB, XapaKTEPHbIX MJIA MPAKTHUKO-OPUEHTUPOBAHHOW MPOECKTHOM
padoThI;

- METOJIOB ONpeleNieHUsT KOHKPETHOrO TOJIb30BaTelisl/3aka3uiKa MpOIyKTa
(mportoTumna);

- TEXHOJIOTMI aHaJIM3a MHHOBALIMOHHOTO MOTEHIIMAIA TPOIYKTa JO MOMEHTa HaJyaJa
€ro CO3JaHus;

B) pa3BUTHE TBOPUYECKHX CIHOCOOHOCTEH M  MHHOBALIMOHHOTO  MBIILJICHUS
obOyuaromuxcs Ha 6aze:

- IPEAMETHOT0 U METANPEIMETHOTO CONECPKAHU;
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- BJIQJICHHs IpUEMAMHU U METOJIAMH IIPOEKTHOU JI€ATEIbHOCTH, TBOPYECKOIO IMOMCKA
pELIEHNI CTPYKTYPHUPOBAaHHBIX U HECTPYKTYPUPOBAHHBIX 3a]1a4;

r) OOLIEHUST W COTPYJHUYECTBA OOYYAIOMIMXCA C TPyHIamMH OJHOKIACCHUKOB,
yUUTENEH, CHEeUUAINCTOB 32 CYET MOTEHUUATIa U MHOrooOpasus Leiel, 3aad U BHJIOB
nesreasHocTy UT-crienmanucra.

[TporpaMma mnpeoOpa3yeT NpeAMETHO-OPUEHTHPOBAHHYIO MOJIeNb OOydYeHus,
JOMOJNHASA €€ METalpeIMETHBIMU BO3MOYKHOCTSIMU M CPEACTBAMM WHAUBUIYAJIU3ALMUH,
audepeHrany 1 MOTUBALIMU IMYHOCTHO 3HAYMMOH JIeATENbHOCTH. JIOrnKa mporpaMMel
OasupyeTcs Ha uaee (GOpPMHUPOBAHHS U PA3BUTHUS LIETTOCTHON MUPOBO33PEHUYECKON KapTHHbI;
0o0yyJarolmuxcsi 4epe3 HCHO0JIb30BaHUE TPAAUIIMOHHBIX METOAO0B jAesitenbHoctH WT-
cCHenuaIncTa: aHaiu3 TpeOOBaHMM 3aKazyuKa, MPOCKTUPOBAHHE APXUTEKTYPHI CUCTEMBI,
OpPOrpaMMHUPOBAHKME, TECTUPOBAHUME W  OWIAJKa IPUIOKEHUN, TNONIEp)KKAa U
COTIPOBOXACHUE Pa3pabOTAHHOTO PELICHMS, UCCIEI0BAaHUS, COTPYAHUYECTBA.

3apaum:

obyuarouue:

- 00y4yeHue 1esenoaraHuto, INIAHUPOBAHUIO U KOHTPOJIIO;

- OBIIaJieHUE Npu€MaMH pabOThl C HECTPYKTYPUPOBAHHOW MH(popmaruein (cOop u
o0paboTKa, aHalW3, HWHTEpPOpETalHs M OLEHKAa JIOCTOBEPHOCTH, aHHOTHUPOBAHUE,
pedepupoBaHre, KOMIWISILNS) U IPOCTHIMU (POpMaMU aHAIM3a JaHHbIX;

- 00y4eHHEe METO0/1aM TBOPUYECKOTO PEIICHUS NCCIIEI0BATEIbCKUX MPOEKTHBIX 3a/1ay;

- (hopmupoBaHNe yMEHUI NPEACTaBIECHUS OTYETHOCTH B BApUATUBHBIX (hOpPMaXx;

- (popMupoBaHUE KOHCTPYKTUBHOTO OTHOIICHUS K paboTe;

- CO3JIaHKE JOTOIHUTENbHBIX YCIOBHM JIJIsl YCIEIHON COUMANN3allii U OpUEHTAlUN
B MUpe npodeccuii;

Obwepassusarowasi.

- (opmupoBaHHE HaBBIKOB CHCTEMHOI'O MBIIUICHUS, Ipoliecca OpraHU3aluu
POEKTHO-UCCIIEI0BATEIBCKON PaOOTHI.

Bocnumamenvuas:

- (opMupoBaHue NPOo(ECCHOHATBLHO 3HAYMMBIX U JIMYHOCTHBIX KAa4€CTB: YYBCTBA
0OIIIECTBEHHOT O JIOJITra, TPYI0JII00US, KOJJIEKTUBU3MA, OpraHU30BaHHOCTH,
JTUCIUTIITMHUPOBAHHOCTH.

JInst yCcHemHoro ymnpaBjieHHsl TPOEKTHOW M MCCIIENOBATENbCKON AESTENbHOCTHIO
YYAIKXCS UCITOJIB3YIOTCS CIEAYIOIINE MPUHIMUIIBI OPTaHU3aLMU JAaHHOTO MPOLECCa:

- JOCTYIIHOCTB: 3aHSTHE HCCIEAOBATENbCKON JAESITENBHOCTBIO MPEANOaraet
OCBOEHHE MaTepuaja 32 paMKaMH HIKOJILHOTO y4yeOHHMKA, Ha BBICOKOM YPOBHE TPYIHOCTH.
«BBICOKMI YPOBEHb TPYAHOCTH» — OTO YPOBEHb, KOTOPBIM HMEET OTHOILIECHHE K
KOHKPETHOMY YUYEHUKY, @& HE K KOHKPETHOMY y4eOHOMY MaTepuaiy: yTo Ui OJIHOTO
YYEHHKA JOCTATOYHO CII0KHO M HEIIOHATHO, JUIS APYTOro NMPOCTO U AOCTYIIHO;
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- €CTECTBEHHOCTh: T€Ma MCCIEIOBaHUs, 3a KOTOPYIO Oepercs oOydaromuiics, He
JOJDKHA OBITh HagyMaHHON B3pocibiM. OHa JOJKHA OBITh MHTEPECHOM W HACTOSIIECH,
peanbHO BBIIOJIHUMOW. YYEHUK CMOXET MCCIEI0BaTh TEMY CaMOCTOSTEIbHO, 0€3
KQKJIOJHEBHOM U MOCTOSIHHOW MOMOIIM B3POCIIOTO, B TOM ClIy4yae, KOrjga OH CMOXKET caM
«IOTPOTraThy» MPoOJIEMY, HAUTH BO3MOKHOCTH €€ pelIeHUs], CTaTh IEPBOOTKPbIBATEIEM 0€3
NOJICKa3KH U PyKOBOJICTBA YUUTEIIS;

- HaIJISIAHOCTD (MJIM  AKCIEPUMEHTAIIbHOCTH): MO3BOJISIET YYalleMycsl BBIXOJIUTD 32
paMKH TOJIBKO CO3€pLATEIbHOM CTOPOHBI BOCHPHUATUS NPEIMETOB U SIBICHUN U
AKCIIEPUMEHTHUPOBATH C TEMH NPEAMETAMU, MaTeprajaMu, BEIIaMHi, KOTOPbIE OH U3YYaET B
KauyeCTBE UCCIIE0BATES;

- OCMBICJICHHOCTb: JUIsI TOTO 4YTOOBI 3HAHMS, MOJYYEHHBIE B XOJI€ MCCIEIOBAHUA
(mpoexTa), cTaqu NAEUCTBUTENBHO JIMYHBIMU ILIEHHOCTSIMH YYE€HHMKA, OHHM JOJDKHBI MM
OCO3HABaTbCA M OCMBICIMBATHCSA, & BCSI €r0 AESTENbHOCTh B X0J€ padOThl JOJKHA OBITh
HOJYMHEHA MOMCKY €JUHOro IOoJid LEeHHOCcTed B paMkax mnpoOsemsl. Llenum, 3amaum,
npo0jema, TunoTe3a HcclieoBaHus (MPOEKTa) — 3TO IUIOA pa3ayMHuil, CBOEOOpa3HBIN
MHCAaWT yueHuka. IIpomecc ocMbICIeHMS XoAa MPOEKTHOM paldoThl HAET YUYEHUKY
OCO3HAHHOCTb BBITIOJIHSIEMOTO UM JIEUCTBUS U (POPMUPYET YMEHUE COBEPILATH JIOTUYECKUE
YMCTBEHHBIE Ollepaliu, ClIoCOOHOCTh NEPEHOCUTH MOJMYUYECHHbIE WM UMEIOIUECS 3HAHUS B
HOBYIO CUTYalIHIO;

- KyJIbTYPOCOOOPa3HOCTh: BOCIIUTAHUE B YUCHUKE KYJIbTYPhl COOJIIOIEHUSI HAYYHbIX
TpaULMKA C y4ETOM aKTyaJIbHOCTH W OPUTMHAIBHOCTH MOAXOJOB K PEIICHHUIO HAYYHOU
3ajaud. [[puHIIUI TBOPUECKON MPOEKTHOM AEATEIbHOCTH, KOT/1a 00YYarOIINICs MPUBHOCUT
B paboThl YTO-TO CBOE, HEMOBTOPUMOE, NPOHU3AHHOE CBOMM MHPOOILYIICHUEM U
MUPOBOCHIPUATHEM;

- CAMOCTOSITEIBHOCTh: YYEHUK MOXXET OBJAJETh XOJIOM CBOEH MPOEKTHOW PaboThI
TOJIBKO B TOM CJTy4yae, €CJIi OHa OCHOBaHa Ha €ro COOCTBEHHOM ombITe. BiOop coOcTBeHHOM
OPEIMETHON JI€ATEIbHOCTH II03BOJIIET IIKOJBHHUKY CaMOCTOSATENBHO AaHAJIM3HPOBATH
Pe3yJIbTaThl U MOCJIECTBUS CBOEH JIEATEIBHOCTH, TOPOKIAET PEPIIEKCHIO, YTO PUBOIUT K
MOSIBJIEHUIO HOBBIX IJIAHOB M 3aMBICJIOB, KOTOPBIE B JaJbHEHIIEM KOHKPETU3UPYIOTCS U
BOIUIOLIAIOTCS B HOBbIE TPOEKTHI. CamMocTOsITEIbHAS ACSTENBHOCTD IIKOJIBHUKA MMO3BOJISET
€My BBINTM Ha HOBBIM YpPOBEHb B3aUMOOTHOLIEHMM CO CBOMMH CBEPCTHUKAMU U
nejaroraMm, OH CTAaHOBUTCS MAPTHEPOM U COTPYJHUKOM B3POCIIOrO B PEIICHUU TOU WU
MHOM MpOOJIEMBI, B KOTOPOM OHH, B3POCIBIA U YUEHUK, CTAHOBSATCS PABHBIMHU.

[IpyHIMDT  CaMOCTOATENBHOCTH  SIBJISIETCS  CaMblM  IJIaBHBIM M3 BCEX
BBIIIECNIEPEYNCIIEHHBIX MPUHLHUIIOB, TAK KaK MMEHHO CaMOCTOSTENIbHAs AESTEIBHOCTH B
X0/1e Y4eOHOM MPOEKTHOM 1 UCCIIE0BATENBCKON PAaOOTHI SIBJSETCS OCHOBHBIM MTOKa3aTesieM
NOHUMAaHUs 00YYAIOIIMMUCS U3y4aeMou MpoOeMbl, CTAHOBIIEHUSI UX MUPOBO33PEHUYECKON



no3uiuu. VIMEHHO TPUHIUN  CAMOCTOSITEIBHOCTH — MOJKPEIUISETCS  MPUHITUTIAMUA
JOCTYITHOCTH, €CTECTBEHHOCTH U SKCIIEPUMEHTAIILHOCTH, a HE HA000pOT.

KonnuecTBO y4acTHUKOB B MPOEKTE MOXKET BapbHUPOBATHCS: MPOEKT MOXKET OBITH
IPYNIOBBIM U UHIUBUTyIbHBIM. [IpOEKT MOXKeET ObITh peain30BaH Kak B KOPOTKUE CPOKH,
K IIPUMEPY, 3a OJIHO 3aHATHE, TaK U B TEUCHHUE 00JIee NITUTEIHHOTO MPOMEKYTKA BPEMEHHU.
B cocTtaB y4acTHMKOB MpOEKTHOW pabOThl MOTYT BOWTH HE TOJBKO caMHu OOydaroluecs
(OJTHOTO WJIM Pa3HBIX BO3PACTOB), HO U POJUTEINH, U YUUTEIS.

®opmbl OpraHu3aIiy MPOSKTHON AEITETFHOCTH Ha 3aHATHSIX:

- 3aHATHE — UCCIe0BaHue, JadopaTopus, 3aHATHE — TBOPUYECKHUI OTUYET, 3aHSATHE
«YIuBUTENbHOE PSAOM», 3aHATHE — paccka3 o0 YYeHBIX, 3aHATHE — 3allluTa
HCCIIEIOBATENIbCKUX MPOEKTOB, 3aHITHE — JKCHEepTH3a, 3aHsaTne «llaTeHT Ha OTKpBITHEY,
3aHSITHE OTKPBITHIX MBICIICH;

- Y4eOHBI DKCHEPUMEHT, KOTOPBIN MO3BOJISET OPraHM30BaThb OCBOCHHUE TaKUX
AJIEMEHTOB HCCIIEOBATENbCKON JIEATENIbHOCTH, KakK IUIAHUPOBAHME U IPOBEJICHUE
JKCIIEpUMEHTa, 00pabdOTKa U aHAJIU3 €r0 Pe3yJIbTaTOB;

- JIOMalllHEE 3aJlaHh€ HCCIEN0BATEIbCKOIO XapaKTepa MOXET codeTarb B cede
pa3HO00Opa3Hble BUABI, IPUYEM MIO3BOJISIET MPOBECTU YUEOHOE UCCIEI0BAHUE, TOCTATOYHO
MPOTSHKEHHOE BO BPEMEHHU.

Bo3moskHbie hOopMBI IPE/ICTaBICHUS PE3YIHTATOB MPOEKTHOM JAESITEIIbHOCTH:

NOCTEPhl, IPE3CHTALIUY;

aTbOOMBI, OYKJIETHI, OPOIITIOPHI, KHUTH;

PEKOHCTPYKIIMHU COOBITHIA;

pE3yNbTaThl UCCIEA0BATENBCKUX IKCIEANULINA, 00pabOTKU apXUBOB;

TOKyMEHTAIbHBIC (DHITEMBI, MYJIbT(OUIEMEI;

BBICTaBKH, UTPHI, TEMATHICCKHUE CEMUHAPBDI,

CLIEHapUU MEPOIPUSITUN;

BeO-caliThl, MporpaMMHOe oOeclieueHue, KOMIAKT-IUCKU (Wi Jpyrue nudposbie
HOCHUTEM) U Jp.

Pe3ynbpTaThl Takke MPEACTABISIIOTCS B XO€ IPOBEICHUS KOHGEPEHITNI, CEMUHAPOB
M KPYTJIBIX CTOJIOB.

Bo3spact: 15-18 net (o6yuaromuecs 10-11 kimacco).

Cpoxku peanusanuu: 36 akaJeMUYECKUX YaCOB.

DopMbI U PEKUM 3AHATUI

dopMbI POBEICHUS 3aHITHI: JICKITUH, MPAKTUYCCKUE 3aHATHSI, MaCTEP-KIIACCHI.

dopMbI OpraHU3aIiy A TEIBHOCTU: TPYIIIOBLIE M MHANBUIYATbHO-TPYIIIOBHIC.

Hanonnsiemocts rpynmsl: 10 20 4enoBek.

PexxuM 3ansTuil: 1 3aHsTHE B HEACIIO MO 3 aKaJeMUYECKUX Yaca.

I[Inanupyemblie pe3yabTaThl MPOrPaAMMbI
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HUtoramm wuccinenoBaTenbCKOM NPOEKTHOM JNESATEIBHOCTH CHEAYET CUMTAaTh HE
CTOJIBKO TPEIMETHBIC PE3YyJIbTaThl, CKOJBKO HHTEIUICKTYyalbHOE, JTUYHOCTHOE Pa3BUTHUE
yYamuxcsl.

[Inanupyembie  pe3yibTaTbl  HMCCIEIOBATEIbCKOM  MPOEKTHOM  JEATEIBbHOCTH
y4aliuxcs B OCHOBHOM COOTBETCTBYIOT pe€3yJIbTaTaM OCBOEHHS KOMMYHHMKATHUBHBIX M
MO3HABATEIbHBIX YHUBEPCAIbHBIX YUE€OHBIX JEHCTBUM, HO UMEIOT U PAJl CHEIU(PUISCKUX
OTJIMYMK 32 CUET CO3/aHUs YYCHMKAMU JIMYHOW TPOAYKUMM W HHIUBUAYAIbHBIX
MHTEIJIEKTYaJIbHBIX OTKPBITUI B KOHKPETHOM 00JIaCTH.

JIMYHOCTHBIE, MeTalpeAMeTHbIe M INpeJIMeTHbIe Pe3yJbTaTbl OCBOCHUS
NMPOrpaMMblI

JIMYHOCTHBIE YHUBEPCAJIbHbIEC Y4eOHbIe 1eHCTBUSA:

- TOTpeOHOCTh BHHUKATh B CYTh M3y4aeMbIX IIpoOJieM, CTaBUTh BOIMPOCHI,
3aTPAarvuBaIOIME OCHOBBI 3HAHUWW, JIMYHBIA, COLMAIBHBIM, UCTOPUYECCKUU, >KU3HCHHBIN
OIIBIT;

- OCHOBBI KpPUTHYECKOTO OTHOIICHUS K 3HAHUIO, )KU3HEHHOMY OIIBITY;

- OCHOBBI LICHHOCTHBIX CY>KJEHUU U OIICHOK;

- YBOXEHHE K BEIIMYMIO YEJIOBEUECKOrO pa3zyMa, IO3BOJSIONIETO IPEOI0JIEBATh
HEBEXKECTBO M TMPEAPACCYJKH, pPa3BUBaTh TEOPECTHUUYECKHE 3HAHUA, IPOJBUTAThCI B
YCTAHOBJICHUM B3aMMOIIOHUMAaHUS MEXY OTJACIbHBIMU JIIOJAbMU U KYJIbTYPAMU;

- OCHOBBI TIOHUMAaHUS TTPUHIANUAIBHON OTPAHUYCHHOCTH 3HAHMWS, CYIIECTBOBAHUS
PA3JIUYHBIX TOUEK 3PEHUS, B3IJISI0B, XaPAKTEPHBIX JJISl pa3HOM COLIMOKYJIBTYPHOM CpPEJIbl U
Pa3HBIX 3MOX.

MeranpeamerHbie:

- caMooTIpeieNieHUe B 00JIaCTH MO3HABATEIIbHBIX HHTEPECOB;

- YMEHUE UCKaTh HEOOXOAUMYIO0 MH(OPMAIIUIO B OTKPHITOM HECTPYKTYPHUPOBAHHOM
WH(QOPMAIIMOHHOM  TIPOCTPAHCTBE C  HCHOJb30BaHMeM MHTepHeTa, 1HU(PPOBBIX
00pa3oBaTeNbHBIX PECYPCOB U KaTaIOTOB OMOJINOTEK;

- YMEHHE Ha NPAKTUKE NPUMEHATH YK€ HMEIOIIMECS 3HAHUS U OCBauMBaTh
cnieruuuecKre 3HaHUS JTsI BHITOTHEHUS YCJIOBUH TIPOEKTA,

- YMEHHUE OMpPEAeIITh MPodJieMy Kak MpoTUBOpeure, (opMyJIHpOBaTh 3adaqu s
penieHus IpooIeMbl;

- OBJIAQJICHUE CTICIUATLHBIMUA TEXHOJOTUSIMU, HEOOXOAUMBIMHU B MPOIECCE CO3aHUS
WTOTOBOT'0 MPOEKTHOTO MPOJAYKTA;

- yMEHHE B3aUMOJICHCTBOBATH B TpyMmIme, padOTaNIeH HaJ WCCIeI0BaHUEM
MpOOJIEMBI UM HA KOHKPETHBIN pe3ysIbTarT;

- YMEHHUE MPEACTABIITh U MPOJABUTATh K MCIIOJIB30BAHUIO PE3YJIbTAThl U MTPOLYKTHI
MPOEKTHOM JAEATEIBLHOCTH;

- CIOCOOHOCTD K COTJIACOBAHHBIM JICUCTBUSAM C YUETOM ITO3UIUHU APYTOTO;
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- BJIaJICHE HOPMaMHU ¥ TEXHUKOM OOILeHus;

- y4€T 0COOCHHOCTE KOMMYHUKAIIMU MapTHEPA;

- MIOBBILLICHUE MMPEAMETHON KOMIETCHIIUN OIPOCTKOB;

- pacuIMpeHre Kpyro3opa B pa3iuyHbIX 00JacTsX;

- YMEHHUE ONIEpUPOBATh KAU€CTBEHHBIMU U KOJIMYECTBEHHBIMHU MOJIEIISIMU SIBJICHUM;

- popMupoOBaHUE YMEHHI OPraHU3AIMU CUCTEMBI I0KA3aTEIbCTB U €€ KPUTHUKHU;

- YMEHHE CTpPOUThH JIOTHYECKOE paCCYyKJICHHE, BKIIOYAIOIIEee YCTaHOBJICHHE
MIPUYUHHO-CJIEICTBEHHBIX CBS3CH;

- OBJIaJICHUE OCHOBaMH pean3alliy UCCIIeI0BATENbCKON MPOEKTHOM 1eATEIbHOCTH;

- UCTIOJIb30BaHUE aJICKBATHBIX SI3BIKOBBIX CPEACTB JIsI OTOOPaKEHHUsI CBOUX UYBCTB,
MBICJIE, MOTUBOB U IOTPEOHOCTEN;

- OCYIIIECTBIICHHE BbIOOpa Hanboee 2 (HEeKTUBHBIX CIIOCOOOB PEIICHUS 3a/1aY;

- OCYLIECTBJIEHHE KOHTPOJIA [0 PE3yJIbTaTy U CIIOCO0Y AEHCTBUSL.

IIpenmeTHbIe pe3yJbTaThI:

- IpUOOPETYT OMBIT UCCIENOBATENBCKON ACSITENBHOCTU KaK 0C000M (hopMbl yueOHOM
paboThl, CHOCOOCTBYIOIIEH BOCHUTAHUIO  CAMOCTOSATEIBLHOCTH, WHHUIIMATUBHOCTH,
OTBETCTBEHHOCTH, TTOBBIIIICHUIO MOTUBAIIMU U 3(PPEKTUBHOCTH yueOHOU ACSITENbHOCTH;

- B XOJI¢ peajH3alliil MCXOIHOTO 3aMbIclia Ha TMPAKTHUYECKOM YpPOBHE OBJIAJCIOT
YMEHHEM BbIOMpaTh aJIEKBATHbIE CTOSIIEH 3aJaue Cpe/ICTBA, IPUHUMATh PEIICHUs, B TOM
YlClie U B CUTyallUsIX HEONPeAeIEHHOCTH;

- IOJTy4yaT BO3MOKHOCTh Pa3BUTh CIIOCOOHOCTH K pa3pab0TKe HECKOJIbKUX BApUAHTOB
pEIIeHNH, TMOUCKY HEeCTaHAApPTHBIX pPEIIeHUH, MOUCKY W OCYIIECTBICHHIO Hanboiee
MPUEMIIEMOTO PEIICHUS.

B oOpazoBaTenbHOM mpoliecce JUisi YCBOCHHs YYaIIUMHUCS y4eOHOTo Marepuasa
MOXXET UCIOJb30BaThCSI TEMATUYECKUH KOHTPOIb, KOTOPBIA TIPOBOAUTCA B BHIE
NPAaKTUYECKUX 33JaHUN IO UTOTaM KaXJ10i TeMBbI C LENbI0 CUCTEMaTU3UPOBATh, 0000LTUTh
U 3aKpENUTh MaTepHall.

HTOoroBblli KOHTPOJIb MPOBOAUTCS HA OCHOBAaHHUHM COBOKYITHOCTH BBIIIOJHEHHBIX
MPOMEXYTOUHBIX TPAKTUUECKUX PadoT.

B nporecce oOyuenus OyayT MPUMEHSTHCS pa3iMdHbIe METOJbI KOHTPOJIA, B TOM
YHCIIe C UCTIOJIb30BAHUEM COBPEMEHHBIX TEXHOJIOTHHA.



2. Y4eOHO-TEeMATHYCCKHUH TIIJIAH
«I[IpoekTHast 1 uccnenoBaTeNbCKast 1EATENbHOCT 10 HAIIPABICHUIO
«MrdpopMaTKa 1 BEIYUCIUTEIbHAS TEXHUKA» Ha OCHOBE si3bIka C++

N Kosau4yecTBo yacos
iy Pasnen / Tema Beero | Teopu | Ilpa ®opMBI aTTECTALUH
. ayJ.d. s KTHK (kOHTpOJIsT)
a
1 BBenenue B si3bik C++ 3 1 2 [TpakTnueckas pabota
2 | IlepeMeHHBIE M THIBI IAaHHBIX. 3 1 2 [IpakTruyeckas padora
KoncyabTanmsi no npoekty
3 Onepatopsl U BbIpaKeHUsI. 3 1 2 [IpakTruyeckas padora
KoHncyabTanus no npoekry
4 | YciioBHBIE 0nIepaTOPbI M IUKJIbI. 3 1 2 [IpakTrueckas pabora
KoncyabTanust o npoexkTty
5 | ®ynknuu. KoncyabTanus no npoekry 3 1 2 [IpakTuyeckas pabora
6 Maccusbl u cTpoku. Koncyabranus no 3 1 2 [IpakTuueckas pabora
NPOEKTY
7 Yka3zareu M JMHAMUYECKAsA NAMATh. 3 1 2 [IpakTrueckas pabora
KoncyabTanust 1o npoexkTty
8 CTpyKTYypbI U 00beIMHEHMUS. 3 1 2 [IpakTuueckas pabora
KoHcyabTanus no npoekry
9 | Knaccel 1 00bekThl. KoHCyabTanus no 3 1 2 [IpakTnyeckas padora
NPOEKTY
10 | HacaenoBanue u moJsuMopgusm. 3 1 2 [IpakTnyeckas padora
KoHcyabTanust 1o npoexkTty
11 | IlIa6s0HbI M McKIOYeHus. PadoTa ¢ 3 3 [IpakTuyeckas pabora
¢paitnamu. KoncyabTanusi 10 NpoexkTy
12 | Ilpe3eHTanusi NPOEKTOB 3 3 IIpakTuyeckas pabora
HroroBasi arrecTanus MToroBas aTTecTanus
POBOJUTCS HA OCHOBAHUMY|
COBOKYITHOCTH
BBITTOJIHEHHBIX
MIPOMEKYTOUHBIX
NPaKTUYECKUX paboT
Hroro 36 10 26

3. Conepxkanue nporpamMmbl

1. BBenenue B si3bik C++ (3 yaca)
Teopus (1 yac):
Hctopusa Bo3HUKHOBEHHA U 3BoitonMs s3bika CH++. Ommunsg C++ OT Apyrux s3bIKOB
nporpaMMupoBaHusi. OCHOBHbIE KOMIIOHEHTHI M CTPYKTYypa nporpammsel Ha C++.
IIpakTuka (2 yaca):
[TepBas mporpamma na C++ («Hello, World!»). HacTtpotiika cpenbr pa3paboTku u 3amyck
nporpaMmbl. KOHCyJIbTanus 1o npoeKTy.
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Ilnanupyemble pe3yJibTaThl: 3HAKOMCTBO C 3bIKOM C++, IOHMMaHN€e OCHOBHBIX OHATHIA
Y TIepBas NOMNbITKA HAMKMCAHUS POrPaMMBbl.

2. IlepemeHHbIe M TUNIBI JAHHBIX (3 yaca)

Teopus (1 4ac):

Omnpenenenre MEPEeMEHHBIX U CIIOCOOBI UX 00bsiBICHUA. CTaHIapTHBIC TUIIBI JAHHBIX: Int,
float, char, bool. Onepanuu nprcBauBanus U MPeoOPa30BaAHUS TUIIOB.

IIpakTuka (2 yaca):

[Ipoctoe npuiiokeHre ¢ BBOJIOM-BBIBOJOM JaHHBIX. MUHUMAaIbHOE 3aJaHie Ha paboTy ¢
Pa3HBIMU TUTNIAMU JaHHBIX. KOHCYNIbTalMs 10 TPOEKTY.

I[lnanupyemble pe3yabTaTbl: yMEHHE CcO3/aBaTh M 00pabaThiBaTh IEPEMEHHbBIC
Pa3IMYHOTrO THIIA.

3. Oneparopsbl U Bbipa:keHus (3 yaca)

Teopus (1 yac):

OcHOBHBIE BHIBI ONEPATOPOB (apu(MeTHUecKue, JOTHYECKUE, CPABHUTEIBHBIE).
@opMHUpOBaHUE BBIPAXKEHUW W IPUOPUTET omnepauui. Jlormueckoe ynpasieHUE
IIPOTPAMMOM.

IIpakTuka (2 yaca):

3ajaya Ha peaju3alHi0 MPOCTBIX BBIUMCICHUNM M NpuHATHE pemenuil. [Iposepka
pe3ynbTaToB BeIUMCICHUN. KOHCYIpTaLMs 11O TIPOEKTY.

Ilnanupyembie pe3yjbTaTbl: PAa3BUTHE [OHHMAHMS ONEPATOPHBIX KOHCTPYKLUUNA H
BbIpakeHue Hopmys B KOJIE.

4. Ycii0BHBIE OnIepaTopbl U HUKJIBI (3 yaca)

Teopus (1 yac):

Konctpykius ycnoBHbix omneparopoB (if, else, switch). Mcnonb3yembie KOHCTPYKIIUU
rukiioB (for, while, do-while).

IIpakTuka (2 yaca):

[ToctaHoBKa M pelieHUWE 3a7adyd C NPUMEHEHHEM IMKIOB M YCIOBUM. JlMarHoctuka
pacrpocTpaHeHHbIX OO0k, KoHCymbTaius mo mpoexTy.

Ilnanupyemble pe3yJbTAaThl: OBJIQJICHUE OCHOBHBIMH TPUHIIMIAMU BETBJICHUA U
WTEpALMA B IPOTPaMMax.

5. ®yuknum (3 yaca)

Teopus (1 yac):

Uro takoe GyHKIHMHM U 1Mo4YemMy OHHM BakHbl. OOBsiBIeHHWE W BbI30B GyHKIWU. [lepenaya
apryMEHTOB Y BO3BpPAT 3HAYEHUH.

IIpakTuka (2 yaca):

3amganus Ha pa3paboTKy cOOCTBEHHBIX (yHKIMM. OTianka HEOOIBITUX (PYHKIIMOHATBHBIX
MoxyJiei. KoHcynbTaimus mo mpoexTy.

Ilnanupyembie pe3yabTatbl: (QOpMHUpOBaHHE HaBblKa pabOThl C (QYHKIUSIMU U
MOJYJIBHOTO MOJIX0/1a K MPOrpaMMHUPOBAHUIO.
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6. MaccuBbl u cTpoku (3 yaca)

Teopus (1 4ac):

OpnHoMepHBbIE U IByMepHbIe MacCUBbl. CTPOKH U CTaHJAPTHBIE METO/AbI PA0OTHI C HUMH,
VYrpaBieHue 3JieMEeHTaMH MaCCUBOB U CTPOK.

IIpakruka (2 yaca):

[IpakTKyM 1O MPUMEHEHUIO MAaCCUBOB U CTPOK B mporpamme. AHaiu3 3h(HeKTUBHOCTH
pa3IMYHBIX NOAX0M0B. KOHCyJIbTanus 1o NpoeKTy.

IInanupyemblie pe3yJbTaThl: YBEPEHHOE BIAJCHHE METOJaMU pabOThl C MAacCUBAMU U
CTpPOKaMH.

7. YKa3arTeJu M JUHAMHYECKAasA NaMATh (3 yaca)

Teopus (1 yac):

[lonsiTUA yKa3zaTenen u agpecoB naMsTH. [{uHaMuyeckoe BbIACICHNUE U y1aJIeHUE aMSTH.
[IpoOneMbl yTedek maMaTH U UX NPeJOTBPAILLECHHUE.

IIpakTuka (2 yaca):

JlaGopatopHas paboTa Mo CO3IaHUIO U YAAJICHUIO TUHAMUYECKUX 00BEKTOB.

[IpakTrKa BbISBIEHUS IPOOJIEM C yIpaBieHUEM NamMsaThi0. KoHCynbTalus 1Mo npoexTy.
Ilnanupyembie pe3yabTarbl: yMeHHE S(OPEKTUBHO YNPaBIATh JUHAMUYECKUMH
00BbEKTaMH 1 U30€raTh pacpoOCTPAHEHHBIX OIIHOOK.

8. CTpykTyphbl 4 00bequHeHus (3 yaca)

Teopus (1 yac):

[Tonp3oBaTeIbCKUE THUIIBI JAHHBIX: CTPYKTYpPhl U 00benuHeHus. [JocTym K sieMeHTaM
CTPYKTYpPBI U 00bEIMHEHNS. XpaHEHUE PA3HOPOAHBIX JTAHHBIX.

IIpakTuka (2 yaca):

[TpunoxxeHue ¢ UCMONB30BAHUEM CTPYKTYP U OOBEAUHEHUN. YTydllleHHE MPOeKTa MyTeM
BHEJIPEHUSI HOBBIX TUIIOB JIaHHBIX. KOHCYIbTALIMS IO IPOEKTY.

Ilnanupyemble pe3yJbTaTbl: TOJyYEHHE OMbITA PabOThl C COOCTBEHHBIMU THIIAMU
JTAHHBIX.

9. Kiaccol 1 00bekThI (3 yaca)

Teopus (1 yac):

OcHoBoIIOJIAralOMUe MPUHIUNBI  00BEKTHO-OPHUEHTUPOBAHHOTO  IIPOTPaMMHUPOBAHUS.
KaroueBoe nonsTre kitacca u oobekra. [1oyst m MeToIbI KJacCoB.

IIpakTuka (2 yaca):

Pa3paboTka mpocToro kiacca C METOJAaMH UM KOHCTpyKTOpamH. Pacmmpenue
CYIIIECTBYIOIETO MPOEKTa Kilaccamu. KoHCynbTallksl MO MPOEKTY.

I[lnanupyemblie pe3ybTaTbl: 3HAKOMCTBO C MapaUTrMON O0OBEKTHO-OPUEHTUPOBAHHOTO
IpOrpaMMHUPOBAHUS.

10. HacsienoBanue u nostumopdusm (3 yaca)

Teopus (1 yac):

CyTp HacienoBaHUsI U MOBTOPHOIO MCIOJIb30BaHUs Koja. [lomumopdusm u ero posib B
OOQP. Ileperpy3ka u nepeornpeiesieHue METO10B.

11



IIpakTuka (2 yaca):

Coznmanme JfepeBa KJIAacCOB C MEXaHU3MOM HACIEOBAaHHUS M MOJIUMOPPU3MOM.
Monudukamust CymecTBYIOMIEH MPOrpaMMbl C TMPUMEHEHHEM HOBBIX KOHIICTIIIUMA.
KoHcynbTanus no npoexry.

Ilnanupyemblie pe3yJbTaThl: HAYAJIbHOE NOHMMAaHUE MPOABUHYTHIX TEXHUK OOBEKTHO-
OpUEHTHUPOBAHHOM pa3pabOTKH.

11. llIa60HbBI, HCKIIOYEeHUS U padoTa ¢ ¢paiaamu (3 yaca)

Teopus (1 yac):

[TonsTre mabIOoHHBIX KIaccoB M QyHKIMNA. MexaHn3M 00pad0TKH UCKIIOUEHUH U OIITHOOK.
®dait10BBIN BBOA-BEIBOA B C++.

IIpakTuka (2 yaca):

Peanuzanust 6e30nacHOM MporpaMMbl ¢ MPOBEPKOM OMMOOK 1 UCKItoueHreM. CoxpaHeHue
U 3arpy3Ka JaHHbIX U3 (paityia. KoHCynbTanus no mpoekTy.

Ilnanupyemblie pe3yjbTaThl: NPUOOPETECHUE HABBIKA 3alUTHI MPOrpaMM OT OLIUOOK U
CIIOCOOHOCTH COXPAHSTH JIaHHBIE.

12. IIpe3enTanus npoekToB (3 yaca)

IIpakTuka (2 yaca):

NunuBuayanpHble  BBICTYIUICHHS C mpoektaMu. OOMEH MHEHHUSIMH U OIICHOYHBIC
MEPOIPHUSITHUA.

Ilnanupyemble pe3yibTaTbl: NyOJWYHAs 3alllMTa CBOETO IMPOEKTa W IOJyYEHHUE
OOBCKTUBHOM OIICHKM YPOBHS BJIaJICHUS MarepuaioM. @DOopMHUpOBaHUE yMEHUS
IIPE3CHTOBATH MPOCKTHI ITyOJIMYHO.

4. @opMbI aTTECTALMU U KOHTPOJISA

Buabl KOHTpPOJIA

B oOpazoBarensHoM mporiecce OyayT UCMOJIB30BAHBI CISAYIONINE BUABI KOHTPOJIS
YCBOCHHS yUAITUMUCS y4eOHOTO MaTepHana;

Texywuti xowmpons.  IlporpamMmmMoil NpeayCMOTPEHBI: TPAKTUYECKUE PAOOTHI,
TEMaTUYECKUE OMPOCHI, MPOEKT. TEKYyIMH KOHTPOIb MPOBOJAUTCS C LEIBIO HEMPEPHIBHOTO
OTCJIC)KMBAHUSI YPOBHS YCBOGHMsI MaTepuajia ¢ CTUMYJAIUU OOydYaroluxcs K
caMOpa3BUTHIO. [l peanu3anuMu TEKyIIEro KOHTPOJISI B IPOLECCE HU3YUYCHUS
TEOPETUYECKOr0 MaTepuaja Ieaaror oopaliaeTcss K ydamumcsi ¢ BOMPOCAaMH M BbIJAET
KOPOTKHE 3aJaHHs, HA MPAKTUYECKUX 3aHITUAX — B BUJEC BBINIOJHEHUS IPAKTUUYECKUX
3aJIaHUN TI0 UTOTaM Ka)JIOW TEMBI C IEJIbI0 CHCTEMATU3UPOBaTh, OOOOIIUTD U 3aKPETHThH
MaTepuall.

Hmoeoewiii konmponw. 1Ipe3enTanus npoeKTa.

TpeOoBaHUs K BBIMOJHEHUIO IPE3CHTALIUHU:
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BusyanbHplii MaTepuan NPE3eHTAMH JIOJDKEH OBITh TOHATHBIM W JOCTYITHBIM,
BBICTYIUJICHUE JIOJKHO MPOBOAUTHCS 110 TAUMUHTY.

TpeboBaHUs K CTPYKTYpE MPE3CHTALINU:

[Ipudt — Times New Roman, MuUHUMaNbHBINA pa3mep TekcTa — 18 .

TekcT Ha caiiiax JOMKEH XOPOIIO YATATHCA Ha JI000M (oHeE.

Heobxoaumo HCMoIb30BaTh MaKCUMalbHOE MPOCTPAHCTBO dSKpaHa (claiga),
HaIlpuMep, PacTsHYB PUCYHKH.

[Io BO3MOXHOCTH HCHOJIb30BAaTh BEPXHHUE ¥4 IJIOMIAAM HKpaHa (claiina), T.K. C
MOCJIEAHUX PSJIOB HIDKHSSL YACTh SKpaHa OOBIYHO HE BUJIHA.

[lepBblil craiig npe3eHTauuu A0JHKEH coaepxarb temy, MO ciymarens.

Kaxnpiii crmaiii DODKEH COJAEpKaTh 3arojioBOK. B KOHIIE 3arojioBKOB TOYKa HE
CTaBHTCSL.

[lepen ucnoab30BaHUEM CKPUHIIIOTOB MPOBEPHTE TEKCT HA HATMYUE OMIMOOK, YTOOBI
Ha N300pa)KEHUHU HE OCTAJIMCh KPACHBIE (3€JICHBIC) IO TYEPKUBAHUS OIITHOOK.

[Ipy uCHONB30BaHUU CKPUHIIOTOB JIUIIHUE 3JIEMEHTHI (MMaHEJIM WHCTPYMEHTOB,
MEHIO, ITyCTON (POH U T.J.) HEOOXOAUMO 00pe3aTh.

He mneperpyxaiite cnaiiipl aHUMauMOHHBIMH 3¢ dextamu. [ cMeHbl ciaijoB
WCTIONB3YUTE OJIMH U TOT K€ aHUMAIIMOHHBIN d(PEKT.

Ha cnaliig Hy>XHO BBIHECTHM CaMOE€ OCHOBHOE, I'JIJABHOE. Y CTHBIA TEKCT HE JIOJDKEH
TyOIMpOBaTh TEKCT Ha Clalax.

TpeboBanus K coepKaTeIbHON YaCTH MTPE3CHTAINH

- HAJIM4YKMe JIOMIOJHUTENIBHBIX CPEACTB BU3yAIU3AlUY;

- BO3MOKHOCTh BAPUATUBHOCTH PEIICHUS.

HroroBasi arrecranusi NpoBOAUTCS HA OCHOBAaHUM COBOKYITHOCTH BBITTOJTHEHHBIX
MPOMEKYTOUHBIX MPAKTUYECKUX PaboT
OuennBaHMe: 3a4TCHO/HE 3a4TEHO.

5. Oprann3anuoOHHO-MeIArorn4ecKme yCJa0BHUs peajin3aiuu NporpaMmmbl

MeTtoauueckoe odecneyeHue MporpaMmbl

MeTtoabl o00y4yeHuUsi, HCHOJb3yeMble B IMporpamMme: CJIOBECHbIe (YCTHOE
oOBsSCHEHHE MaTepualia), HarsaHble (MPEe3CHTAlMsI), TMPAKTHYECKHUE (IETH peraroT
3a/1aum), aHATUTUYECKUE, TabopaTOpHbIE pabOTHI, IKCIIEPUMEHT.

C 1enpl0 CTUMYJHUPOBAHUS TBOPUECKOW AKTHBHOCTH  yYalIUXCS  OymayT
UCIIOJIb30BAHBI:

- METOJ MPOEKTOB;

- METOJ MOTPYKECHUS;
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CXEMBI);

MeTOJIbI cOopa 1 00pabOTKH JaHHBIX;

UTPOBBIE METO/IUKHU;

UCCIIEIOBATENbCKUN U POOJIEMHBIN METOIBL;
aHaJIU3 CIPABOYHBIX U JTUTEPATYPHBIX UCTOUYHUKOB;
ITOMCKOBBIN HKCIIEPUMEHT;

OTIbITHAs paboTa;

0000111eHIE PE3yIbTATOB.

Buabl 1uiakTHYECKUX MaTePUAJIOB
Jns oOecriedeHUsl HATJISIHOCTH W JIOCTYITHOCTH H3Yy4aeMoOro matepuayia OyayT
HCIIO0JIL30BAThC:

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

TUJAKTUYECKUE T1oco0us (KapTOyku C 3aJaHusMH, padodyue TeTpaau C

IMPAKTHYCCKUMH 3aaHUAMU, paSI[aTOLIHHﬁ MaTepI/IaJ'I).

Oprasn3anoHHO-NeJArOrH4YeCKue pecypchl

MaTepHaJIbHO-TeXHH‘IeCKOC o0ecreueHue

1. Crnennanu3upoBaHHbIE Ja0OPATOPUU U KIIACCHI, OCHOBHBIE YCTAHOBKH U CTEHIbI

[Tnomaaka: KoMIbIOTEpHBIE Ki1acchl U Jlabopartopun YHuBepcurera MUCHUC

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

3. AnmmapatHoe obecrieueHue:

1) TIDBM mno koiuyecTBY ydamuxcs (JKelaaTeslbHO HOYTOYK). MuHUMAaIbHBIC

CUCTEMHBIC TPEOOBAHUS:

10.8);

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

4 I'b onepatuBHOM NaMSITH;

ITpoueccop 1.5 I'T;

5000 M6 cBOOOHOTO TUCKOBOTO MPOCTPAHCTRA,;
Paspemienue sxpana 1024*600;

Microsoft Silverlight 5.0;

Microsoft.NET 4.0;
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2) Cpena nporpammupoBanus Arduino
3) Ilnater Arduino u MOy COBMECTHMBIE C HEH

Kaaposoe o0ecnieueHue nporpaMmmal
Peanuszatop mporpaMmbl: BEAYIIWE yYEHbIE YHHBEPCUTETa HAYKH U TEXHOJIOTHI
MUCHUC
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6. Cnincok JimTeparypsbl

OcHoBHasi iMTEpaTypa:

S3p1k nporpammupoBanusi C++ / Crpayctpyn b. — CII6.: ITutep, 2023. — 1168 c.
OddextuHbiii C++: 55 KOHKPETHBIX CIMOCOOOB YIYYIIUTh CBOM MPOrpaMMbl U
npoekTsl / Meiiepc C. — M.: Bunbsimc, 2023. — 368 c.

[IporpammupoBaHue: MPUHIMUITBI U MPaKTHKa ucnoiab3oBanus C++ / Ctpayctpyn b.
— CI16.: ITutep, 2023. — 1280 c.

O0BbeKTHO-OpUEHTUPOBaHHOE mporpammupoBanue B C++ / Jladope P. — CIIO.:
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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 IIPOEKTHOE pEIIeHHEe, OU3HEeC-IUIaH WM OM3HEC-Keic, M3TOTOBICHHBIH MPOIYKT UK €ro
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 Mmpodiema, KoTopas
pelraeTcst B IPOSKTE) WK HE SIBISICTCS aKTYaJIbHON B COBPEMEHHON CUTYaIlUN

Kpyr noreHuunanbHbIX 3aKa34MKOB, IOTPEOUTENEH, TI0JIB30BaTENEH HEKOHKPETEH

3asBJICHHBIC TTOKa3aTe/IM Ha3HAUCHUS HE HU3MCPUMBbI; 1100 OTCYTCTBYIOT

[enp mpoekTa o6ocHOBaHA (chopMyIHpOBaHa MPOOIIeMa, KOTOpas perraeTcs B MPOSKTe) U
SIBIISICTCS aKTyaJIbHON B COBPEMEHHOMN CUTYalluu

IIpencraBiaeHO TOIBKO OJJHO U3 CIEAYIOLIETO:
1) Yérko 0003HAUEH KPYT MOTECHIMAIBHBIX 3aKa3YMKOB, MOTPEOUTEINCH, TIOIb30BaTeNel
2) 3asiBIICHHBIC TOKA3aTEIM HA3HAYCHUS H3MEPHMbI

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 YKa3aHHEM IOKa3aTeseil Ha3HaueHus. BrisBiieHHbIE
B PE3YyJIbTAaTE CPAaBHUTEJIBHOIO aHAJIN3a IPEUMYLIECTBA MIPEATIATa€MOI0 PELIEHUS HE 2
000CHOBaHBI TUOO OTCYTCTBYIOT. ECTh CITMCOK MCHOIb3yEMOM IUTEPATypPhl

EcTh akTyanpHBIA COUCOK TUTEPATYPHI, TOJIPOOHBIN aHATH3 CYIIECTBYIONINX B MPAKTUKE
pelieHni, cpaBHUTENbHAS Ta0JINIIa aHAJIIOTOB C YKa3aHUEM MPEUMYIIECTB MPeIaraeMoro 3
penieHus

Kpurepnii 3. IlnanupoBanue pador, pecypcHoe odecnedeHue MPOeKTa
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OtcyterByer 1uian paboTsl. PecypcHoe oOecrieuenne nmpoekTa He onpeaeneHo. Crocoob

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 MPOSKT
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
EcTh moapoOHblii miiaH, ONMMCaHUE UCIIOIb30BAHHBIX PECYPCOB U CLIOCOOOB X MPUBJICUCHUS 3
JUTS peajTu3aliy MPOeKTa

Kpurepuii 4. KauecTBO mos1y4eHHbIX pe3yJbTaTOB

Her noapo6Horo onucanus q0CTUTHYTOro pesynbrara. Hetr moarsepxkaenuit (poto, BUIEO)
MOJIY9EHHOTO pe3ynbrara. OTCYTCTBYET IporpaMMa U METOJMKa UCTbiTaHui. He mpuBeneHb! 0
MOJIy4YE€HHBIE B X0/I¢ UCTIBITAHUI MMOKa3aTeNu Ha3HAUYCHUS
Jlano noipoGHOE omMKcaHue JOCTUTHYTOro pe3ynbrata. EcTe Buaeo- u poTo-nmoATBep ACHUS
pabotaroriero oopasima, Mmakera, Mmojesd. OTCYTCTBYET IpOrpaMMa U METOJMKA UCTIBITAHUH. 1
HcnpiTanus He TPOBOIMIHCH
Jlaro ToIpoOHOE OMHMCAaHNUEe JOCTUTHYTOTO pe3yibrata. EcTh BUCO- M OTO-TIOATBEPKACHUS
pabotatorero oopasia, Mmakera, mozenu. [IpuBenena nmporpamMmma u METOIMKA UCTILITAHUM. 2
[TosrydeHHBIC B X0/1¢ UCTIBITAHUH ITOKA3aTeNIM Ha3HAYCHUS HE B TIOJTHON 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

Huzkuit ypoBeHb 0CBe1OMIEHHOCTH B podecCHOoHaIbHON 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
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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 onucareibHOI YacTH NPOEKTHOM PadOThHI HEOOXOAMMO OTPA3UThH CJeAYIOIIHE BONPOCHI:

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

- QHAIN3 HCCIENOBaHUII/Pa3pabOTOK IO TeMe IPOeKTa, 0030p CYLIECTBYIOIIMX pELICHHH,
MEPCICKTUBLI UCII0JIb30BAHNA PC3YJILTATOB,

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

- ONKMCaHUE OCHOBHBIX PpE3yJbTaTOB IpOEKTa (Y4TO YyJalloch JOCTHYb, pEIIeHa JM Hay4dHas,
UCCIIEI0BATEIbCKAs WIIU NIPAKTHYECKas IpoliieMa);

- OIIHNCAaHUEC JIMYHOTO BKJIada YYaCTHHKA.
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