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1.0BIIIASI XAPAKTEPUCTUKA PABOYEM ITPOI'PAMMBI JUCIIATLIUHBI
«AHIUBUIYAJIBHBIN ITPOEKT»

1.1 MecTo AUCHMIJIMHBI B CTPYKTYpPe OCHOBHOIi 00pa30BaTe/IbHON NMPOrpaMMbI:

VYyebnas mucuuruiiHa «HMHOusudyanvuolii npoekmy SBISETCS 00S3aTEIHHOM YaCThIO
00111€00pa30BaTENBHOrO UKJIA OCHOBHOM MpodeccHoHanbHOM 00pa3oBaTeIbHON MPOTrPaMMBI 10
crenuansHoctd 09.02.11 Paspabomka u ynpaesnenue npozpammHusim obecneueruem.

PabGouas mporpamma AMCHUIUIMHBI pa3padorana B coorBercTBUU ¢ DPI'OC cpemnero
obmero obpazoBanus ¢ yuetom PI'OC CIIO mo cmeumansHoct 09.02.11 Paspadomkxa u
ynpaejienue npozpammHbiM 0becneyueHuem.

c yderom TpeOoBanmii IlosokeHuss 00 HMHOUBUAyadbHOM TpoekTe (yueOHOe
UCCIICIOBAaHUE WM YYeOHBIM MPOEKT) OOYYAIOMIMXCS IO OCHOBHBIM MPO(ECCHOHATHHBIM
00pa3oBaTeNbHBIM POTPaMMaM CPEIHEro MPo(ecCHOHATBHOTO 00pa30BaHUS.

Jucnunnuna HanpasieHa Ha popmupoBanue OK 1o cniennanbHOCTH:

Koo Haumenosanue komnemenyuu
KomMnemeHyuu
OK-01 BreiOupath  cmocoObl  pemieHus  3a7ad  NPO(ECCHOHAIBHON  JIEATENbHOCTH
MPUMEHHUTENILHO K Pa3TMYHBIM KOHTEKCTaM
0OK-02 Hcnonb3oBaTh COBPEMEHHBIE CpPEACTBA IOUCKA, AaHaldu3a M HHTEPIpETaluu

uHpOpMaMK W WHPOPMAIMOHHBIE TEXHOJOTMM JUIS  BBIIOJNHEHUS  3ajad
po(heCCUOHATIBHON IeATENbHOCTH

OK-03 [ImarupoBaTh W peadn30BBIBATH COOCTBEHHOE NPOQPECCHOHATHFHOE W JHMYHOCTHOE
pasBUTHE, NPEANPUHUMATENBCKYIO JAEATeNIbHOCTh B HpodeccHoHanbHOH cdepe,
UCIIOJIb30BaTh 3HAHUS 10 TPaBOBOM M (MHAHCOBOM TI'PaMOTHOCTH B Pa3IMYHBIX
JKU3HEHHBIX CUTYaIMAX

1.2. leau 1 3a1a44 OCBOEHUS TUCHMIIUHBI:

NHnuBuIyanbHBINA MPOEKT MPEACTABISIET CO00i 0cO0y popMy opraHU3AIMH AESITEIBHOCTH
oOydaromuxcsi: ydeOHOe HCCIIeJOBaHHE WIM Yy4eOHBIH MpoeKT. MHIuBUIyadbHBIA MPOEKT
BBITIOJIHSIETCST  OOYyYarolUMCsl TI0J] PYKOBOJICTBOM TIpemojiaBareiii M 0o(opmiIsieTcsi B BHJIE
KOHEYHOTO TIPOAYKTa

[{enbr0 MHIWBHTYaTLHOTO MMPOEKTA SIBIISCTCS:

— pa3BuUTHE y 00yJarOIIUXCsl TBOPUECKUX CIIOCOOHOCTEI;

— MOBBIIICHHE ECTECTBEHHOHAYYHOW, WCTOPUYECKOW, KYyJAbTYpHOW TPAMOTHOCTH
o0yJaromuxcs;

- MOBBIINICHUE MOTHBAIMN O0YYAOIINXCS K OBJIAJICHUIO OOIIMMH, TPO(ecCHOHATEHBIMH,
PEIITPUHAUMATEILCKAMU U IPYTHMH HaBBIKAMU;

— BBISIBJICHHE, PA3BUTHUE U MOAJIEPKKA OTaPEHHBIX JIETEH.

3amayaMu MHIUBUAYATBHOTO MIPOEKTA SBISIOTCS: (DOPMUPOBAHUE HMHTEPECA 00 yJaIOIIHXCS
K TIPOEKTHOM U HCCIEeNOBATENbCKONW paboTe; pa3BUTHE HABHIKOB HAMUCAHUS Y4eOHBIX
HCCIIEIOBATENbCKUX Pab0T; MOTUBUPOBAHHME OOYYAIONIMXCS K OCO3HAHHOMY OCBOCHHIO HX
Oyny1iiei crennaibHOCTH.
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1.3 Ilnanupyemblie pe3y/bTaThbl OCBOEHHUsI 001€00pPa30BaTEIbHON TUCHUIUIUHBI B
coorBercTBMU ¢ PI'OC COO
1.3.1 O6mue pe3yJbTaThl

B yacmu mpyooeozo eéocnumanus:
- TOTOBHOCTB K TPYAY, OCO3HAHUE IIEHHOCTH MacTePCTBA, TPYIOTIO0HE;
- FOTOBHOCTh K  aKTUBHOM  JEATEIIBHOCTH  TEXHOJOTMYECKOM W COLHMAIbHOU
HAPaBIEHHOCTH, CIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATH W CAMOCTOSITENILHO BBITIOJHSTH
TaKylo JAesITeIbHOCTD;
— MHTEpEC K pa3IuyHbIM chepam mpodeccuoOHaTbHON AEATEIbHOCTH.

B obnacmu yennocmu nayunozo nosnanus:
— c(OpPMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHSA HAyKM M  OOIIECTBEHHOW MPAaKTUKHA, OCHOBAHHOTO Ha JAHMaliore KYyIbTyp,
CIOCOOCTBYIOIIETO OCO3HAHHUIO CBOET0 MECTa B MOJIHUKYJIBTYPHOM MHPE;
— COBEpIICHCTBOBAHHWE  fA3BIKOBOM W  YHUTATENBCKOM  KYJIbTYpbl Kak  CpeICTBa
B3aMMOJICHCTBHS MEXKIY JIOAbMH U MMO3HAHUS MHUPA;
- OCO3HaHUE IEHHOCTH HAYYHOH AESATEIHbHOCTH, TOTOBHOCTH OCYIIECTBIIATh MPOCKTHYIO U
HCCJIEIOBATENBCKYIO ACSITEIbHOCTh UHIUBUIYAIbHO U B TPYIIIIE;

B o6nacmu 0yxoeéno-npaecmeennozo 60cnumanu:
— c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MTOBECHHS;
— CIOCOOHOCTH OILIEHUBATh CUTYAIIMIO U MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUCHTUPYICH
Ha MOPaJIbHO-HPABCTBEHHbIE HOPMBI U IIEHHOCTH;
— OCO3HaHUE JIMYHOTO BKJIAJIa B IOCTPOCHUE YCTOMUUBOTO OYAYIIETO.

B uacmu zpasxcoanckozo éocnumanus:
— OCBOEHHBIE OOYYAIOIIMMHKCS MEXIPEJAMETHbIE TOHATHS W YHUBEpCAlbHbIE Yy4eOHbIE
NeiCcTBUS (PETyNATUBHbIE, TO3HABATEIbHBIE, KOMMYHUKATHUBHEIE);
- CIIOCOOHOCTh HMX WCIOJIb30BaHUS B TO3HABATEJIbHOM U COIHMAIBHOW TPAKTHKE,
TOTOBHOCTh K CaMOCTOSITEJIbHOMY TUIAHUPOBAHUIO M OCYIIECTBICHUIO yU4E€OHOU NeATeThHOCTH,
OpraHu3aIy yueOHOTO COTPYAHHYECTBA C TIEAarOTHYECKUMH PaOOTHUKAMHU U CBEPCTHUKAMU, K
YYaCTHIO B TOCTPOSCHUU WHIUBUIYAIBHONW 00pa30BaTeIbHOM TPACKTOPHH;
— OBJIaJICHHE HAaBBIKAMU  y4eOHO-UCCIIENOBATENbCKOM, TMPOEKTHOM W  COLMAIbHOU
JESTEIbHOCTH.

Osnadenue ynugepcanipHolmu y4eOHbIMU NO3ZHABGAM EIbHBIMU OCUICIBUAMU:

a) bazosvie no2udecKue Oetcmeust.
- CaMOCTOATENbHO (OPMYJIUPOBaTh M aKTyaJIM3UPOBATh MPOOJIEMY, paccMaTpuBaTh €€
BCECTOPOHHE;
- YCTaHABIIMBATh  CYIIECTBEHHBIM TPW3HAK WA  OCHOBAHWS JUII  CPaBHCHHS,
Kiaccudukanuu u 0600IICHHS;
— OTIPEACTIATH IENU AeSITeLHOCTH, 3a]]aBaTh MapaMeTPhl U KPUTEPUH UX TOCTHXKEHUS;
— BBISIBJISITH 3aKOHOMEPHOCTHU M POTUBOPEUHS B PACCMATPUBAEMBIX SIBIICHUSX;
— BHOCUTH KOPPEKTHUBBI B JESATEIBHOCTh, OIICHUBATh COOTBETCTBHE PE3yJIbTATOB IENSIM,
OIICHUBATh PUCKU TOCIEICTBUN ACSITETFHOCTH;
- pa3BHBATh KPEaTUBHOE MBINIJICHUE IPH PEIICHUH XU3HEHHBIX TIPOOIeM

0) bazoevle uccredosamenbckue 0eucmeus:
— BIIa/IETh HABBIKAMHU Y4€OHO-HCCIIEIOBATENILCKON U MPOSKTHON AESITENFHOCTH, HABBIKAMHU
paspernieHus: mpooiem;
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- BBISIBJISITH TPUYUHHO-CIIEICTBEHHBIE CBS3M M aKTyalU3UpOBaTh 3aJadyy, BbIABUTaTh
TUIOTE3Y €€ pelIeHMs, HaXOAUTh AapryMEHThl IS JO0Ka3aTelbCTBA CBOMX YTBEPXKICHUU,
3a/1aBaTh MapaMeTpbl U KPUTCPUU PEIICHHUS,
- aHAJIM3UPOBATh TMOJNYYEHHBIE B XOJE PpELICHHUS 3aJauyd pe3yJbTaThl, KPUTUYECKU
OLICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;
- yMETh TIEPEHOCHTHh 3HAHWS B I[IO3HABATEIBHYI0O M  MPAKTHYECKYyl0 o0yacTu
KU3ZHEACSITEIBbHOCTH;
- YMETh UHTETPUPOBATh 3HAHMSI U3 PA3HBIX MIPEIMETHBIX 001aCTel;
- BBIIBUTATh HOBBIE HJI€H, MpeJlaraTh OPUTMHAIBHBIE MTOAXOAbl U PEIICHNUS;
- CIOCOOHOCTH MX MCHOJIb30BaHUS B IO3HABATEILHOM U COLIMATILHON MPAKTHKE

8) paboma c ungopmayuei.
— BIIQJIETh HAaBBIKAMU TMOJy4€HHUS HHPOpPMAIMM H3 HUCTOYHUKOB PAa3HBIX THIIOB,
CaMOCTOSITENIbHO ~ OCYIIECTBJISATh IOWCK, AaHalW3, CHUCTEeMAaTH3allMI0 ¥ HHTEPHpPETAIUI0
uH(GOpPMAIIUN PA3IMIHBIX BHIOB U OPM MPEIACTABICHUS;
— CO3/1aBaTh TEKCThl B PAa3IMYHBIX ¢opMaTax € ydyeToM Ha3HaueHuss WHGPOpMaluu U
[EJIEBON ayTUTOPUH, BBIOMpAasi ONTUMAIbHYIO0 (pOpMY IIPEICTaBICHUS U BU3YyaIH3alUH;
- OIICHUBATH JIOCTOBEPHOCTH, JISTUTHMHOCTh MH(POPMAIIHH, €€ COOTBETCTBHE MPABOBBIM U
MOPaTbHO-3THYECKUM HOPMaM;
— UCIIOJIb30BaTh CpeACTBa HH(GOPMALMOHHBIX W KOMMYHHKAI[MOHHBIX TEXHOJIOTUHA B
pEIIeHUH KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX U OPraHU3alMOHHBIX 3a/ad C COOJIOJCHHUEM
TpeOOBaHUI IPTOHOMHKH, TEXHUKU 0€30MaCHOCTH, TUTHEHBI, PECYPCOCOCPEKCHHSI, TTPABOBBIX U
ATUYECKUX HOPM, HOPM HUH(OPMAIIMOHHOM O€30MacCHOCTH;
- BIIQJICTh HABBIKAMU pPACIO3HABAaHWS H 3aIluThl HWH(pOpMamwu, WHOOPMAMOHHON
0€30MacHOCTH JTUYHOCTH

Osnaodenue ynusepcaipbHblMu PeyiAMUGHLIMU OCUCMEUAMU:

a) camoopeanuzayus:
— CaMOCTOSITENTFHO OCYIIECTBIISITh MMO3HABATEIbHYIO NESTEIBHOCTD, BBISBISATH MPOOIEMBI,
CTaBUTh M (OPMYIUPOBaTh COOCTBEHHBIE 3aMa4dl B 0Opa30BATEIBHOW JESITEIBHOCTH U
YKU3HEHHBIX CUTYaITUsX;
— CaMOCTOSITENTHO COCTAaBJIATH MJIaH PEIICHUS] TPOOIEMBI C YIE€TOM UMEIOLTNXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIIOYTEHUN;
— JlaBaTh OLEHKY HOBBIM CHUTYAIHIM;
- croco6cTBOBaTh (HOPMHUPOBAHHIO U TIPOSBICHUIO IIMPOKOW OSPYIUIMU B Pa3HBIX
00JacTsX 3HaHUHN, TOCTOSTHHO TIOBBIIIATH CBOM 00pa30BaTEIbHBINA U KYIbTYPHBIH YPOBEHB;

0) camoxoHmpon.
— MCIOJIb30BaTh IPUEMBI pe(ICKCUU TSl OLIEHKH CUTYallid, BEIOOpA BEPHOTO PEIICHUS;
— yMETb OIICHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATD PEIIEHUS TI0 UX CHIKEHUIO;

8) IMOYUOHANBHDIL UHMEILIEKM, NPeONoNa2arouull ChOPMUPOBaAHHOCb!
- BHYTPEHHEH MOTHBAIIMH, BKIIOYAIOMICH CTpEeMJIEHHE K JOCTIKCHHMIO IIeJIU U YCIIEXY,
ONTHMH3M, HHUITUATUBHOCTh, YMEHHUE JICHCTBOBATH, MCXO/IS U3 CBOMX BO3MOXHOCTEH;
— COLIMAJIbHBIX HABBIKOB, BKITIOYAIOIIUX CIOCOOHOCTh BBICTPAUBATh OTHOIICHHUS C IPYTUMHU
JIFOJIbMU, 3a00TUTHCSI, IPOSIBIIATH HHTEPEC M pa3penraTh KOHQINKTHI
— TOTOBHOCTBH K CAMOPa3BUTHIO, CAMOCTOSITEIHHOCTH M CAMOOTIPEICTICHHIO;
— OBIIaJICHHE HAaBBIKAMU  y4eOHO-UCCIIEOBATENbCKOM, TPOSKTHOW W  COLMAaIbHOU
JeSITEIIbHOCTH;

Osnadenue yHugepcanbHblMu KOMMYHUKAMUBHBIMU 0CUCMGUAMU:

0) cosmMecmHas 0esimebHOCHb.
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- MOHUMATh U UCIIOIb30BaTh MPEUMYIIECTBA KOMAaH/IHOW M HHANBUAYaIbHONW paOOTEHI;

- NPUHUMATh eI COBMECTHOW JAEATENbHOCTH, OPraHU30BBIBATH M KOOPAMHUPOBATH
JCUCTBHS IO €€ JOCTM)KEHHIO: COCTaBIIATh IUIAH JEWCTBHM, PacIpelessiTh POIH C Y4ETOM
MHEHHUH yJaCTHUKOB 00CYKIaTh Pe3y/IbTaThl COBMECTHOM pabOTHI;

- KOODIMHUPOBATh M BBIIONHATH pabOTy B YCIOBUSX PEAIBHOTO, BHUPTYalIbHOTO U
KOMOMHHPOBaHHOTO B3aUMO/ICHCTBUS;

- OCYIIECTBIIATh IMO3UTHBHOE CTPATETUYECKOE IIOBEICHHE B PA3IMYHBIX CHUTYAIHsIX,
HPOSIBJIATH TBOPYECTBO U BOOOpaKEHHE, OBITh HMHUIIMATUBHBIM.

1.3.2 IncuunimHapHbie pe3yabTaThl:

- TOHUMAaTh Yrpo3y HMH(POPMAIIMOHHON O€30MacCHOCTH, MHCIIOJIb30BaTh METOABI U CPEACTBA
OPOTUBOACUCTBUS STHM Yrpo3aM, COOJIOZ€HHE Mep O€30MaCHOCTH, MPeloTBPAILAIOLINX
HE3aKOHHOE paCIpOCTPaHEHHE IEePCOHATBHBIX JAHHBIX; COOJIOJeHUEe TPeOOBAaHUN TEXHUKHU
0€30I1aCHOCTH M TUTHEHBI IPU paboTe ¢ KOMIBbIOTEpAMH U APYIMMHU KOMIIOHEHTaMH LIM(poBOro
OKPYXEHMSI; TIOHMMAHHUE IPABOBBIX OCHOB MCIOJIb30BAaHUS KOMIIBIOTEPHBIX IporpamM, 0a3
JAHHBIX U paboThl B ceTH MHTEepHET;

- yYMETh OpraHu30BbIBaTh JMYHOE HWH(OPMALMOHHOE IPOCTPAHCTBO C HCIOJIb30BaHUEM
Pa3IMYHBIX CPEJCTB LU(PPOBBIX TEXHOJIOIU; MOHUMaHHE BO3MOXKHOCTEH LU(PPOBBIX CEPBUCOB
TOCYJapCTBEHHBIX YCIYT, IU(PPOBBIX 00pa30BaTEIbHBIX CEPBUCOB; TOHUMAHNE BO3MOXKHOCTEH 1
OTrPaHUYEHUN TEXHOJOIMH HCKYCCTBEHHOI'O HHTE/UIEKTAa B pPa3IMYHbIX 00JacTAX; HaIudue
npeAcTaBieHuid 00  WCTMONBb30BaHUM  HMH()OPMAIIMOHHBIX ~ TEXHOJOTUH B Pa3IUYHBIX
npodeCCHOHANIBHBIX chepax

- YMEThb peajn30BaTh JSTalbl pEHICHUs 3aJady Ha KOMIIBIOTEpPE; YMEHHME peaJu30BbIBaTh Ha
BBIOPAaHHOM JJIi M3YYEHHUs S3bIKe MporpaMMHupoBaHusi Bbicokoro ypoBHs (ITackans, Python,
Java, C++, C#) tunoBbie aJirOpuTMbl OOPaOOTKH YHCEN, YMCIOBBIX MOCIEI0BATEIHLHOCTEH U
MacCHBOB: TMpEJCTaBIEHUE 4YHCIa B BHUAE Ha0Opa MPOCTHIX COMHOXKHUTENEH; HaXOXKIeHHE
MakCUMaJdbHOW (MHUHUMaNbHOW) LU(QPB HATYpaJbHOTO 4MCIA, 3allUCAaHHOTO B CHUCTEME
CUHCIJIEHUSI ¢ OCHOBaHUEM, He MpeBblmaronM 10; BeIYKCIeHne 000OLIEHHBIX XapaKTEPUCTUK
AJIIEMEHTOB MacCHBa WJIM YHUCJIOBOM MOCIEA0BATEIbHOCTU (CYMMBI, NMPOU3BENCHUS CPEIHETO
apu(MeTHYECKOro, MUHUMAJIBHOIO W MAaKCHUMAaJIbHOTO 3JEMEHTOB, KOJIMYECTBAa 3JIEMEHTOB,
YIIOBJIETBOPSIOUINX 3a/JaHHOMY YCJIOBHIO); COPTUPOBKY 3JIEMEHTOB MacCHUBa;

- BJIQJIETh NPEJCTABICHUAMU O POJU MHPOPMALMU U CBSI3aHHBIX C HEll MPOLIECCOB B NMPHUPOJIE,
TEXHHUKE U OOIIECTBE; MOHIATUSIMH «MH(POPMaLUsi», «MH(OOPMALMOHHBINA MPOLIECCH, «CUCTEMAY,
«KOMIIOHEHTBl CHCTEMBD» «CUCTEMHbIH 3(dexT», «MHPOPMALMOHHAS CHCTEMa», «CHCTeMa
yIIpaBJICHUSY; BIAJAECTh METOJAMH TIOMCKAa WHPOpPMAUU B ceTH VHTEpHET; yMeTh KPUTHYECKU
OlLIEHUBATh MH(OpPMAIHIO, TOIYUYEeHHYIO U3 ceTH MHTepHeT; XapakTepu3oBaTh OOJIbIINE JaHHBIE,
NPUBOIUTH TIPUMEPHI UCTOYHUKOB MX TTOTYYEHUS M HATIPABJICHUS MCIIOJIb30BaHMS,

- TOHMMaTb OCHOBHBIE TIPUHIMIBI YCTPOHCTBA M (DYHKIIMOHHPOBAHUS COBPEMEHHBIX
CTallMOHAPHBIX M MOOWIBHBIX KOMITBIOTEPOB; TEHACHIWH pPa3BUTHA KOMITBIOTEPHBIX
TEXHOJIOTUH; BIa/IeTh HaBbIKAMU pabOTHI ¢ ONEPAMOHHBIMUA CUCTEMAMU M OCHOBHBIMH BUIAMU
IIPOrPaMMHOT0 OOecTieueHus sl peleHus y4eOHbIX 3a/1a4 110 BEIOpaHHOM clielnaIn3aluy;

- UMETh NPEJICTABICHUS O KOMIBIOTEPHBIX CETAX U UX POJU B COBPEMEHHOM MHpe; 00 00IIMx
NPUHIUIIAX pa3pabOTKH U QYHKIIMOHUPOBAHUS HHTEPHET-TIPIITIOKEHHIA;

- MOHUMATh OCHOBHBIE MPUHIUIMBI JUCKPETH3AlMU Pa3IWYHBIX BHUJIOB HH(OpMAIUM;, yMETb
onpenensaTb WHOOPMAIMOHHBI 00BEM TEKCTOBBIX, IpaUYeCKHX W 3BYKOBBIX JaHHBIX TIPU
3aJJaHHBIX TapaMeTpax AUCKPETU3AllNY;
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- yMeTb CTPOUTh HEpPAaBHOMEPHBIE KObI, JIOMYCKAIOIIWE OJHO3HAYHOE JIEKOAUPOBAHUE
cooOmeHuii (mpeuKCHBIC KOJBI); HCIIOJIB30BATh TMPOCTEUINE KOABI, KOTOPBIC IO3BOJSIOT
00HapyXUBaTh U UCIIPABIIATH OMIMOKU MIPH MepeIaye TaHHBIX;

- BJIAJIETh TEOPETUYECKUM aIIapaToOM, MO3BOJISIOLUIUM OCYILECTBIATh IPEICTABICHNE 3aJaHHOTO
HATYpaJIbHOTO 4YHCJIa B PA3JIMYHBIX CHUCTEMaX CUYHUCIICHUS;, BBINOIHATH MpeoOpa3oBaHUs
JIOTHYECKUX BBIPAKECHUHN, UCTIONbB3YS 3aKOHBI ajureOphl JIOTUKU; OMPEACTATh KpaTYalluid MyTh
BO B3BEUICHHOM TIpade U KOJIMYECTBO IyTed MeXJIy BepUIMHAMH OPHEHTHPOBAHHOIO
AIUKIINYeCcKoro rpada;

- YMETh YMTaTh W MOHMMATH MPOTPAMMBI, PEATH3YIOIINE HECIO0XHbIE aITOPUTMBI 00pabOTKH
YHCIOBBIX U TEKCTOBBIX JaHHBIX (B TOM YMCIIE MACCUBOB U CUMBOJIBHBIX CTPOK) Ha BBIOPAaHHOM
JUTSL U3YYEHHUsl YHUBEPCAIBHOM SI3bIKE MporpamMmmupoBanus Beicokoro ypoBHs (Ilackansb, Python,
Java, C++, C#); aHanmu3upoBaTh QJITOPUTMBI C UCIOJIB30BAHUEM TaOJIUI[ TPACCHUPOBKH;
onpeaensaTs 0e3 UCIOIb30BaHUSI KOMITBIOTEpA PE3yNbTaThl BHIMOIHEHHS HECIOKHBIX MPOrpaMM,
BKJIFOYAIONIUX IIMKJIbI, BETBJICHUS M TMOJIPOTrPaMMbl, TPHU 3aJaHHBIX MCXOJHBIX JTAHHBIX;
Mo (pULIMPOBATh TOTOBBIE NMPOTPAMMBI JJISl PELLIEHUS] HOBBIX 3a/1a4, MCIIOJIb30BaTh UX B CBOMX
mporpaMMmax B KauecTBe MOJIporpaMM (mporenyp, GyHKIui);

- yYMEeTh CO3/1aBaTh CTPYKTYpPUPOBAHHbIE TEKCTOBbIE JOKYMEHTbl M JIEMOHCTPALMOHHBIE
MaTepuaibl C MCIOJIb30BAaHUEM BO3MOXKHOCTEH COBPEMEHHBIX MPOTPAMMHBIX CPEICTB U
00JIaYHBIX CEPBHCOB; yYMEHHE HCIIONB30BaTh TAaONUUYHBIC (pEISAIHMOHHBIE) 0a3bl HTAHHBIX, B
YaCTHOCTH, COCTaBJIATH 3ampochl B 0a3aX MAaHHBIX (B TOM 4YHCIE BBIYHCISEMBIE 3aIllpOCHI),
BBITOJIHATh COPTUPOBKY U IOUCK 3amuceid B 0a3e JaHHBIX; HANOJHATH pa3paboTaHHyrO 0a3y
JMAHHBIX; yYMEHHE WCIIONb30BaTh JJEKTPOHHBIC TaONWUIBI MAJI aHaiu3a, MPEJCTaBICHUS U
00pabOTKM TaHHBIX (BKIJIIOYAsI BBIYMCICHHE CYMMBI, CPEAHETO apH(METHIECKOTO, HAUOOIIBIIETO
Y HaMMEHBILIETO 3HAUeHU, pelIeHue YpaBHEHUH );

- YMEeThb HCIIONb30BaTh KOMIIBIOTEPHO-MATEMATUYECKHUE MOJETH Ul aHalu3a OOBEKTOB U
nporeccoB:  (OpMyIMpPOBaTh 1L€db MOJETUPOBAHMS, BBIIOJIHATH AaHAIW3 PE3YJIbTaTOB,
MOJIyUEHHBIX B XOJ€ MOJEIUPOBAHMS; OLIEHUBATH aJ€KBATHOCTb MOJEIN MOJAEITUPYEMOMY
00BEKTY UITH TPOIIECCyY; MPEACTABIATh PE3YIbTaThl MOJICTUPOBAHUS B HATTISIHOM BUJIE;

- yMeThb KJacCU(QUIMpPOBaTb OCHOBHBIE 3a/Jadydl aHalu3a JaHHBIX (MPOTHO3UPOBAHUE,
KIaccupuKanus, KiIacTepu3alus, aHalu3 OTKIOHEHHWH); MOHMMATh MOCIEI0BAaTEIbHOCTD
pelieHus 3a7ad aHaiu3a JaHHBIX: cOOp NEPBUYHBIX JIAaHHBIX, OUYMCTKAa M OLEHKAa KadecTBa
JAHHBIX, BBIOOP W/WIIM MOCTPOCHHE MOJENH, IpeoOpa3oBaHUE JAAHHBIX, BU3YyalIHU3allis JaHHBIX,
MHTEpIIpETaLMsl pe3yJIbTaTOB;

- HMeTh TpEACTaBIeHHs O O0a30BBIX MPHUHIMIAX OpraHM3alu U (PYHKIHOHUPOBAHUS
KOMITBIOTEPHBIX CETEH;

- YMETb OIPENEIATh CPEAHIOI0 CKOPOCTh IEpPEAaud JAHHBIX, OLICHWBATh W3MEHEHHE BPEMEHU
nepegavyy npu U3MEeHEeHUH HH()OPMAaLlMOHHOTO 00beMa IaHHBIX U XapaKTEePUCTUK KaHajla CBSI3U;
- yYMeTb CTPOUTHh KOJ, OOECIEUMBAIOUINA HAUMEHBIIYI0O BO3MOXXHYIO CPEIHIO JUIUHY
COOOIlleHUsI TMPU H3BECTHOM YACTOTE€ CHMBOJIOB; MOSCHATH MPUHIUIBI PabOThl MPOCTHIX
QITOPUTMOB C3KATHS JIAHHBIX;

- YMETh WCIOJIb30BATh NPU PELIEHUH 3a/1a4 CBOMCTBA MO3UIIMOHHON 3aMKCH YHCEN, aITOPUTMBI
IIOCTPOEHHUS 3allMCH 4YMCa B MO3ULMOHHOW CHUCTEME CUMCIEHHUS C 3aJaHHBIM OCHOBAaHUEM U
MOCTPOCHUS YHCIIa MO CTPOKE, COJAEp)Kalllell 3amuch 3TOr0 4YHcia B TMO3UIMOHHOM cHcTEMe
CUMCIICHUS C 3aJaHHBIM OCHOBAHHMEM; YyMETh BBINONHITH apu(PMEeTHUYECKHUEe Omepalud B
MO3UIMOHHBIX CHCTEMax CYHUCICHHSA; YMEHHE CTPOUTh JIOTHUECKOE BBIpAXEHHE B
JTU3BIOHKTUBHON Y KOHBIOHKTUBHOW HOPMAaNBbHBIX (hOpMax MO 3aJaHHOW TaOJnIle UCTUHHOCTH;
uccienoBarb 00JacTb HCTUHHOCTH BBICKA3bIBAHUSA, COJEPIXKAIIEro IIEpPEMEHHBIE; pelaTh
HECJIOKHBIE JIOTUYECKHE YpPAaBHEHUS; YMETh pellaTh JITOPUTMUYECKHE 3aJauM, CBSI3aHHBIE C
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aHam3oM TpadoB (3a7aYd IMOCTPOCHUS ONTHMAJIBHOTO IYyTH MEXIY BepIIMHAMU Tpada,
ONpeNeNIeHUs] KOJIMYECTBA pA3IMYHBIX MyTEH MEXIy BepIIMHAMH OPHUEHTHPOBAHHOTO
AIMKJINYECKOTO Tpada); yMETh UCIIONIB30BaTh JCPEBbS MIPH aHATIM3E U MMOCTPOCHUH KOJIOB M JIJIS
IpeCTaBiICHNUs apu(PMETHUECKUX BBIPAKEHUH, MPH PEIIEHUH 3a]ad MOUCKAa U COPTUPOBKH;
YMETh CTPOUTH JCPEBO WIPHI IO 33aJaHHOMY ajrOpUTMY; pa3padarbiBaTh U OOOCHOBBIBATH
BBIMTPBIITHYIO CTPATETHIO UTPHI,
- TMOHMMAaTh 0a30BbIC AITOPUTMBI OOPAOOTKH YHMCIIOBOM W TEKCTOBOM HMH(poOpManuu (3amuch
quceNl B TO3MIIMOHHON CHUCTEME CUMCIEHUS, JEIMMOCTb WENbIX YHCEN; HaXOXKICHHE BCEX
NPOCTHIX YHCEN B 33JaHHOM JHara3oHe; o0paboTKa MHOTOpPa3psAHBIX LENbIX YHCEN; aHaIu3
CHUMBOJIBHBIX CTPOK W JAPYrHX), alTOPUTMOB IOMCKAa M COPTHUPOBKH; yMEHHE OIpPEIeIsiTh
CJIOKHOCTh HM3y4aeMbIX B Kypce 0a30BBIX aJTOPUTMOB (CYMMHPOBAHHE DJIEMCHTOB MACCHBA,
COPTHPOBKA MacCHBa, NEpeOOpHBIC aNTOPUTMBI, JBOWYHBIH MOWUCK) W MPHUBOAWUTH IMPHUMEPHI
HECKOJIbKUX JITOPUTMOB Pa3HOM CIIOXKHOCTH JIJISl PEIICHUS OHOM 3a/1auu;
- BJIAJETh YHUBEPCAIBHBIM SI3BIKOM IpOrpaMMupoBaHus BbicOkoro ypoBHs (Ilackams, Python,
Java, C++, C#), npencraBieHus MU 0 0a30BBIX TUIIAX JAHHBIX U CTPYKTypax JAHHBIX; YMEHHUE
UCITIOJIB30BaTh OCHOBHBIC  YIPABJSIOIIME KOHCTPYKIIMHM, YMETh OCYIICCTBJIATH aHAJM3
NPEUIOKEHHONH MPOTpaMMBbI: OIPENENATh Pe3ybTaThl PabOTHl MPOTPaMMBI TPU  33aJaHHBIX
UCXOJIHBIX JIAHHBIX; ONPEACIATh, NPH KAKMX HCXOJHBIX JaHHBIX BO3MOXXHO TMOJYYCHHUE
yKa3aHHBIX PEe3yJbTaTOB; BBIABIATH JAaHHBIC, KOTOPhIE MOTYT NPUBECTH K OIMHMOKEe B pabore
pOTrpaMMebl; GOPMYITUPOBATH MPEIUIOKEHUS 110 YIYUIICHHIO TPOrPAMMHOTO KOJIa;
- YMETh pa3pabaThiBaTh U PEAIM30BBIBATH B BUJIEC IPOTPaMM 0a30BbIC aJTOPUTMBI; UCTIOIH30BATh
B IIpOrpaMMax JIaHHbIC PA3JIMYHBIX THUIIOB C YUETOM OTPAaHMYCHHI HA JUATIA30H MX BO3MOKHBIX
3HAYCHUH, MPUMEHSTHh TPU PEUIICHUH 3a/a4 CTPYKTYpBI JAHHBIX (CIUCKH, CIIOBapH, CTEKH,
ouepeat, JIepeBbs); MPUMEHATh CTaHAAPTHBIE U COOCTBEHHBIE MOANPOrpaMMbI Uil 00pabOTKU
YHCIIOBBIX JAaHHBIX ¥ CHMBOJBHBIX CTPOK; HCIIONB30BaTh TPH pa3pabOTKe MporpamMm
OMONMMOTEKM TMOANPOrpaMM; 3HaThb (YHKLIMOHAJIbHbIE BO3MOXXHOCTH HHCTPYMEHTAIBHBIX
CPeACTB cpeapl pa3pabdOTKH; YMEHHE HCIIONB30BaTh CPEACTBA OTIAAKH IMPOrpaMM B cpele
MPOrPaMMHUPOBAHUS; YMEHHE TOKYMEHTUPOBATh MIPOTPAMMBI;
- YMETh CO3[1aBaTh BEO-CTPAHUIIBI, yMEHHE MCIIOIH30BATh AIICKTPOHHBIE TAOIUIIBI JIJIsl aHAIIN3A,
npeJcTaBiIeHns U 00pabOTKU JaHHBIX (BKJIIOYasi BEIOOP ONTUMAJILHOTO PELeHUs, TOA00p JIMHUU
TPEH/Ia, pelIeHNe 3a/1a4 TPOTHO3UPOBAHN); BIIaJIeTh OCHOBHBIMH CBEJICHUSAMH O 0a3ax JaHHBIX,
UX CTPYKType, CpeICTBax CO3JaHHMs M paboThl C HHUMH; HCIOJIB30BaTh TaOJIMUYHBIE
(pensimoHHbIe) 0a3bl TAaHHBIX U CIIPABOYHBIE CUCTEMBI.

613a1eTh ~ METOJaMH  JIOKa3aTeNbCTB, aJTOPUTMAMU  DPEHICHWs  33jJa4; yYMEHHE

q)OpMy.]'II/IpOBaTB OIIPpCACIICHUA, aAKCUOMBI U TCOPEMBI, IPUMCHATL UX, IIPOBOAUTL NOKA3ATCIbHBIC
pacCy’KaACHUS B XOAC PCHICHUSA 3a1a4;

- yMEeTh ONEpUPOBaTh MOHATUSAMH: CTEMEHb 4YWCIA, JIorapu(M YHCIa; yMEHHE BBINOIHATh
BBIUMCJIEHHE 3HAUYEHUW W MpeoOpa3oBaHMsI BBIPAKEHUH CO CTENEHSIMH M Jiorapupmamu,
npeoOpa3oBaHus IPOOHO-PAIIMOHAIBHBIX BBIPAXKEHU;

- yMETh ONEpHUpPOBaTh NOHATUSAMH: pAUUOHAIBHBIC, HMPPALUOHAIbHBIC, IIOKa3aTeNIbHBIE,
CTETIeHHbIE, JIorapu(pMUUECKUE, TPUTOHOMETPUUYECKIE YPAaBHEHHS U HEPABEHCTBA, UX CUCTEMBI;
- yMeThb OIEpUpOBaTh TMOHATUAMU: (DYHKUHMSA, HeENpepbiBHAs (QYyHKIMS, MTPOU3BOJHAS,
nepBooOpasHasi, OMpEACTCHHbIM HWHTErpai; yMeTh HaXOIUTh MPOU3BOJIHBIE 3JIEMEHTaPHBIX
GyHKIMH, UCIIONIb3YSl CIPAaBOYHBIE MAaTepUalbl; UCCIEA0BATh B MPOCTEHIINX CIIydasix (YHKIIHH
Ha MOHOTOHHOCTb, HAaXOJIUTh HAWOOJIbIIME M HAMMEHbIIME 3HaueHUs (YHKIHUHA; CTPOUTH
rpauKd MHOTOYJICHOB C HCIOJb30BAaHHEM allllapara MaTeMaTU4YecKoro aHallu3a; MPUMEHSTb
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NPOU3BOHYIO MPH PEIICHUHM 3a]a4 Ha ABMKCHUE; PEIIaTh MPAKTHKO-OPUEHTHPOBAHHBIC 33Ja4H
Ha HauOOJIbIINE U HAMMEHbBIINE 3HAUCHHSI, HA HAX0XKJICHHE MTyTH, CKOPOCTH U YCKOPEHHUS,;

- YMeTh ONEpHpOBaTh IOHATUSMH: palMOHATbHAS (YHKIUS, TIIOKa3aTenbHas (QyHKIU,
creneHHast (pyHKIMA, JorapupmMudeckas QyHKIUSA, TPUTOHOMETpUYEeCKHe (YHKIIUU, 0OpaTHBIC
(GyHKIMM; yMEHHE CTPOUTh TpadukyM H3ydeHHBIX (YHKUMH, HCIONIB30BaTh Tpaduku Ipu
U3YyYEHHUH TPOIECCOB M 3aBHCUMOCTEH, MPH PEIICHUH 3a7ad U3 JPYruxX y4eOHBIX MPEAMETOB U
3a/1a4 U3 PeAIbHOM JKU3HM; BBIPAXKaTh GOPMYIaMU 3aBUCUMOCTH MEKIY BETHYHMHAMH;

- YMETh pelaTh TeKCTOBBIE 33/1a4H Pa3HbIX TUIIOB (B TOM YHCJIE HA MPOLEHTHI, 10JIM U YacTH, Ha
JBIDKCHHE, pabOTy, CTOMMOCTb TOBApOB M YCIYT, HAJOTH, 3aJauyd W3 OOJIACTH YIPaBJICHUS
JMYHBIMU ¥ CEMEHHBIMU (PMHAHCAMHM); COCTABIIATH BBIPAXKECHUS, YPABHEHUS, HEPABEHCTBA U MX
CHCTEeMbl 110 YCJOBHIO 3a/1aud, MHCCIICJIOBATh IIOJYYEHHOE pEUICHHE W  OLCHHUBAThH
IPaBAONOA00HOCTD PE3YIIBTATOB;

- yMeThb ONEpPHPOBaTh IOHATUSAMHU: CpeaHee apudmernyeckoe, MenuaHa, HauOoONbIIee |
HaVMEHbIIIEe 3HAYEHUs, pa3Max, AUCIEPCHUs, CTAaHAApTHOE OTKJIOHEHHE YHCIOBOTO Habopa;
YMETh W3BJIEKaTh, HMHTEPIPETUPOBATh HH(POPMAIUIO, NPEACTABICHHYIO B Tabnumax, Ha
auarpaMMax, Tpadukax, OTpPaKaroIIyl0 CBOWCTBA pEalbHBIX IPOLIECCOB H  SIBICHUH;
NPEACTaBIATh WHPOPMAIMIO C TIOMOIIBIO TAOIUIl M TUArpaMM; MCCIENOBaTh CTATHCTHYECKUE
JIaHHBIE, B TOM YHCJIE C IPUMEHEHUEM IpauIecKuX METOIOB U SJIEKTPOHHBIX CPEJICTB;

- YMETh OIEPHPOBATH TMOHITHUSMHU: CIYYalHBIA ONBIT W CIy4allHOE COOBITHE, BEPOATHOCTH
CIly4ailHOTO COOBITHS; YMEHHE BBIYHCIATH BEPOSTHOCTH C HCIIOJIb30BAaHHEM TIpadpuyecKux
METO/IOB; MPHUMEHSATh (OPMYIBI CIIOKEHUS M YMHOXXCHHS BEpPOATHOCTEH, KOMOMHATOpPHBIC
dakTel W (opMynbl TpU pEIICHWH 3ajad; OIEHUBATh BEPOSTHOCTU PEAJBbHBIX COOBITHIA;
3HAKOMCTBO CO CIyYalHBIMH BEIIMYMHAMH; YMEHHE TPUBOIUTH NMPHUMEPHI MPOSBICHHUS 3aKOHA
OOJIBIINX YKCE B IPUPOAHBIX U OOLIIECTBEHHBIX SBICHUSAX;

- YMEThb ONEpUPOBATh MOHATHUSMHU: TOYKA, NMPSAMas, TUIOCKOCTh, MPOCTPAHCTBO, IBYIPAaHHBIN
yrojl, CKpeUIMBAIOIIMECs] NpsMble, MapauIeIbHOCTh W MEPHEeHIAUKYISIPHOCTh MPSIMBIX U
TUTOCKOCTEH, YTroJ MEXAy MpPSMBIMH, YTOJI MEXAYy NPSIMOM H TUIOCKOCTBIO, YrOJ MEXIY
IUIOCKOCTSIMH, PACCTOSIHUE OT TOYKHU JI0 MJIOCKOCTH, PACCTOSIHUE MEXAY NMPSMBIMHU, PaCCTOSHUE
MEX/y TUIOCKOCTSIMHU; YMEHHE UCIIOIB30BATh MPH PEIICHUHN 33]1a4 U3y4eHHbIE (DAKThI 1 TEOPEMBI
IUIAaHUMETPHUH; YMEHUE OLIEHUBATh Pa3Mepbl 00BEKTOB OKPYXKAIOIIEro MHUPA;

- YMETh OIEpUpPOBaTh TMOHATUSMH: MHOTOIPAaHHHMK, CEYCHHWE MHOTOTpaHHHKa, KYO,
napanjenenunes, npusmMa, nupamuaa, Gurypa 1 moBepxXHOCTb BpallleHUs, LIUJIUH/IP, KOHYC, 11ap,
cdepa, ceueHus GUTypbl BpalleHHs, MIOCKOCTh, Kacamomascs cdepsl, LHWIMHAPA, KOHYCA,
IUIOIAAb TOBEPXHOCTH MUPAMU/IbI, IPU3MBI, KOHYCA, IMIINHAPA, TUIOIMAab cepsl, 00beM Kyoa,
IPSMOYTOJIBHOTO TapaljieNienuIe/ia, MpaMubl, TPU3MbI, NWIHHIpPA, KOHYyCa, Iapa; YMEHUe
n300pakaTh MHOTOI'PDAaHHMKH U IMOBEPXHOCTU BpAIllEHHUs, UX CEYEHHUS OT PYKH, C TOMOUIbIO
YEepTESIKHBIX WHCTPYMEHTOB M D3JICKTPOHHBIX CPEICTB; YMEHHE pAcIO3HAaBaTh CHMMETPHIO B
POCTPAHCTBE; YMEHHE Paclio3HaBaTh MPAaBUIbHbIE MHOTOTPAaHHUKHY;

- yYMeThb ONEpUPOBATh IOHATHSMHU: [ABIKEHHE B TPOCTPAHCTBE, MOMO00HBIE (UTYpHI B
IPOCTPAHCTBE; HCIIOJIb30BaTh OTHOILIEHHE IUIONIA/eH IMOBEPXHOCTEH M 00BEMOB MOJOOHBIX
buryp npu pernieHuu 3aaay;

- YMETb BBIYUCIATH T'€OMETPHUYECKUE BEJIWYMHBI ([UIMHA, YTOJI, IUIOIAAb, OOBEM, IJIOLIA]Ib
MIOBEPXHOCTH ), UCTIONB3Ys U3y4eHHBIE (DOPMYITBI 1 METOJIBI,

- YMETh ONEPHPOBATH MOHATUSAMH: MPSMOYTojbHasl CUCTEMa KOOPAMHAT, KOOPJAUHATHI TOYKH,
BEKTOp, KOOPAHMHATHI BEKTOPA, CKAISIPHOE MPOU3BEICHHUE, Yroll MEXIYy BEKTOpaMH, CyMMa
BEKTOPOB, IPOU3BEACHUE BEKTOpPAa HA YMCIO; HAXOIUTh C MOMOIIBI0 H3YYEHHBIX (HOpMyI
KOOPJMHATHI CEPEeIMHBI OTPE3Ka, PACCTOSHUE MEXIY IBYMsI TOUKAMHU;
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- yMeTb BbIOMpaTh MOAXOAIIMN H3YyYEHHbIM METOJ A pELIeHHs 3aJaud, pPaclo3HaBaTh
MaTeMaTHuecKkue (hakThl 1 MaTeMaTHYECKUE MOJICNU B MPUPOJHBIX U OOIIECTBEHHBIX SIBICHUSX,
B UCKYCCTBE; YMEHHUE NPUBOJIUTH NPUMEPBI MATEMAaTUUYECKUX OTKPBITHH POCCHICKON 1 MUPOBOM
MaTeMaTUYECKON HAYKH.

- YMETb ONEpUpPOBaTh IMOHITUSAMH: OIPEJEIIEHUE, aKCHOMa, TEOpeMa, CIEACTBUE, CBOMICTBO,
MpHU3HAK, J0Ka3aTeILCTBO, PABHOCUILHBIC (DOPMYITHPOBKH; YMEHHE POPMYITUPOBATH 0OpaTHOE U
IPOTUBOIOJIOXKHOE YTBEPKACHUE, IPUBOIUTH IPUMEPBI U KOHTPIPUMEPBI, UCIIOJIb30BaTh METO/
MaTeMaTUYeCKON MHIYKLUHU; NPOBOJIUTH JI0KA3aTEIbHBIE PACCYKICHUS IPU PEIICHUU 3ajad,
OLIEHUBATh JIOTMUYECKYIO MIPABUIIBHOCTD PACCYKICHUMN;

- YMETbh OIEpUPOBATh MOHATUSMHU: MHOXKECTBO, [TOJMHOKECTBO, ONEPALlMU HaJ MHOXKECTBAMHU;
YMEHHUE HCIOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIM ammapaT [uid OINUCaHMs peajbHbIX
IIPOLIECCOB U SIBJIEHUI NP PELICHUH 3a/1a4, B TOM YUCIIE U3 IPYTUX y4EOHBIX NPEAMETOB;

- YMETh ONEPUPOBATH MOHATHAMM: Ipad, CBSI3HBINA rpad, AepeBo, LHKI, Tpad Ha IIOCKOCTH;
yYMEHHUE 3a/laBaTh W OIMUCHIBATh I'padbl PAa3TUYHBIMU CIIOCOOAMHM; HMCIIONB30BaTh rpadbl mpu
peLIeHNH 3a/1a4;

- yMeTb CBOOOJHO ONEpUPOBATh MOHATHSIMU: COUYETAHUE, MEPECTAaHOBKA, YHMCIO COYETAHUH,
YHCIIO TEpPecTaHOBOK; OMHOM HBIOTOHA; yMEHHE NPHUMEHATh KOMOWHATOpHBIE (aKThl U
paccyXIeHus JJIs pelIeHus 3a1ay;

-yMETh OIIEPUPOBATh MOHSTUSIMM: HATYpalIbHOE YHCIIO, LIEJI0O€ YHUCIIO, OCTAaTOK IO MOJIYJIO,
pallMOHATIBHOE  YHCIO, HPPALUOHAIBHOE YHUCIO, MHOXECTBA HATYpaJbHBIX, LEJbIX,
palMOHANIbHBIX, JECWCTBUTENIbHBIX UHCEN, YMEHHUE HCIOJb30BaTh MPU3HAKU JEIUMOCTH,
HalMEHbIIMKA OOIMHA JenuTenb M HauMeHblllee olliee KpaTHoe, anroputM EBkiauna npu
pELIeHNH 3a]1a4; 3HAKOMCTBO C Pa3JIMYHbIMU O3UIIMOHHBIMU CUCTEMAMH CUMCIICHUS;

- yMeThb CBOOOJHO ONEpPHpPOBaTh TMOHATHAMM: CTENEHb C LEJIbIM I0Ka3aTellieM, KOpPEHb
HaTypaJIbHOM CTENEHM, CTENEeHb C PAalMOHAJIBbHBIM MOKA3aTelleM, CTENEHb C JIEHCTBUTEIbHBIM
(BelIecTBEHHBIM) IOKa3aTeNeM, Jorapudm ducia, CHHYC, KOCUHYC U TaHT'€HC IPOMU3BOJIBHOIO
YHUCIIA;

- YMETb ONEepUpOBaTh MOHATUSAMHU: TOXKJIECTBO, TOXKJIECTBEHHOE NpeoOpa3oBaHUE, ypaBHEHUE,
HEPAaBEHCTBO, CUCTEMAa YpPaBHEHHH M HEPaBEHCTB, PaBHOCWJIBHOCTh YPAaBHEHMH, HEPABEHCTB U
CHCTEM, DallMOHAJbHBIE, UpPpAllMOHAIbHBIE, IOKa3aTeJIbHbIE, CTENEHHBbIE, JOTrapupMHUUYEcKHe,
TPUTOHOMETPUYECKUE YpPaBHEHUs, HEpPaBEHCTBA M CHCTEMbl; yYMEHHE pelllaTh YpaBHEHUS,
HEPABEHCTBA U CUCTEMBI C IMIOMOILBIO PA3IMYHBIX IPUEMOB; PEIIaTh YPABHEHMSI, HEPABEHCTBA U
CUCTEMBI C MapaMeTpoOM; INPUMEHSATh YpaBHEHHUS, HEPABEHCTBA, UX CUCTEMBI JUISl pELIECHUs
MaTeMaTHUYECKUX 3aJa4 1 3a/1a4 U3 Pa3IM4HbIX 00JacTel HayKu U peabHON JKHU3HU;

-yMeTh CBOOOJIHO ONEPUPOBATh MOHATUSAMU: TpaduK QyHKINU, oOpaTHAs QYHKIMS, KOMIO3UIIHS
GbyHkuui, nuHelHas QYHKUUS, KBajpaTHuHass (QYHKIMS, CTeNneHHas (YyHKIUS C LeJbIM
MoKasaresieM, TPUTOHOMETpUYecKHe (QYHKIMH, OOpaTHble TpPUTOHOMETpUYecKue (yHKIHUH,
nokaszaresbHas U Jorapupmuueckas GyHKIHUN; YMEHUE CTPOUTh IpaduKu (PYHKIMHA, BBITIOIHATh
npeoOpa3zoBanus rpaduKoB PyHKIINIA;

- YyMeTb HCHOJb30BaTh Ipaduku (YHKIMHA Ui U3y4eHHs NPOLIECCOB M 3aBHCUMOCTEH Npu
pelIeHny 3a7a4d U3 JIpyrux y4yeOHbIX MPEeIMETOB U U3 peajbHOU KM3HU; BbIpaXKaTh (popMyIaMu
3aBUCUMOCTH MEXKy BETMUMHAMY;

yMeHHE CBOOOJHO ONEPUPOBATh MOHATHAMH: YETHOCTh (PYHKIMH, MEPUOJUYHOCTH (PYHKIIHH,
OTPaHUYEHHOCTh (DYHKIIMH, MOHOTOHHOCTh (YHKLHH, HKCTpeMyM (YHKIMH, HaubOoJsibliee U
HauMeHbIlIee 3HaYeHUs] PYHKIIMU Ha IPOMEXYTKE; YMEHHUE TPOBOAUTDH UCCIIEI0OBaHNE (PYHKIINH;
YMEHHUE HUCIONB30BaTh CBOMCTBA U Ipaduku (GYHKUMN A7 pelieHs] ypaBHEHH, HEpaBeHCTB U
3aJa4 ¢ IapamMeTpaMu; H300pakaTb Ha KOOPAWHATHOW IIJIOCKOCTH MHOXKECTBA pelleHui
YPaBHEHHUI, HEPABEHCTB U UX CUCTEM;
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- yMeTb CBOOOJHO ONEpUPOBaTh IOHATHAMM: IIOCJIENOBATEIBHOCTh, apudMeTHUecKas
nporpeccusi, TE€OMETpPHYECKash Mporpeccus, OECKOHEYHO yOBIBalomasi TIeOMETpHUYECcKas
IIPOrpeccusi; YMEHME 3a/1aBaTh I1OCIEJ0BATEIbHOCTH, B TOM YHCIIE C IIOMOIIBI PEKYPPEHTHBIX
dopmyu;

- YMeTh ONEpPUPOBATh MOHATUAMH: HENPEPHIBHOCTh (DYHKIMM, aCUMOTOTHI rpaduka ¢yHKUUH,
nepBasi ¥ BTOpast MPOU3BOAHAA (DYHKIMH, TEOMETPUIECKUN U PU3UUECKUI CMBICI TPOU3BOIHOM,
nepBooOpasHasi, ONpeJeNeHHbI UHTerpajl; yMEHHEe HaXOAUTh aCUMIITOThHI rpaduka (yHKLIHH;
YMEHHUE BBIYUCIATH MPOU3BOIHBIC CYMMBI, IPOU3BEACHHS, YACTHOTO M KOMIO3UIMU (DYHKITHIA,
HaXOJUTh YpaBHEHHE KacaTebHOU K rpaduKy QyHKIMHU;

YMEHUE UCMOIb30BaTh MPOU3BOAHYIO IS UCCIEAOBaHHUS (YHKUUH, I HAXOXKICHUSA
HAWIYYIlero peleHus B IPUKIAJHbIX, B TOM YHUCJIE COLUAIbHO-3KOHOMUYECKUX U (PU3MUECKUX
3aadax, Ui ONPENEICHUs CKOPOCTH M YCKOPEHUS; HaXOOUTh IUIOMIATN U 00BeMBI GUTYp C
IIOMOLIbI0 MHTErpajia; MPUBOAMTH IPUMEPHl MAaTEMaTHYECKOTO MOJEIMPOBAHMS C IOMOIIBIO
muddepeHIMATBEHBIX YPaBHEHHI,

- YMETh ONEpPUPOBATH MOHSITUSIMH: KOMIUIEKCHOE YHUCIIO, COINPSKEHHbIE KOMIUIEKCHBIE YMCIIa,
MOIyJdb UM apryMEHT KOMIUIEKCHOIO u4ucia, ¢opMa 3amucH  KOMIUIEKCHBIX — YHCEN
(reomeTpuyveckas, TPUTOHOMETpHYECKass H  anreOpandeckas); yMeTb  IPOU3BOAUTH
apupMeTHUecKue ACUCTBUS ¢ KOMIUIEKCHBIMU YHCIIaMU; MPUBOAMUTH NMPUMEPHI UCIOIb30BAHUS
KOMIUIEKCHBIX YHCEIT;

- yMeTb CBOOOJIHO OIIEPUPOBATh MOHATUSAMU: CpeHee apupMeTHIecKoe, MeinaHa, HauboJbIee
U HauMEHbIlIee 3HAYCHMs, pa3Max, JUCHEpCUs, CTaHJAPTHOE OTKJIIOHEHHE JUIsl OIMCaHUS
YMCJIOBBIX JAaHHBIX; YMEHHE HCCIEN0BaTh CTAaTUCTMYECKHE J@HHBIE, B TOM 4YHCIE C
NpUMEHEHHEM TpapUUYecKuX METOJOB M DJCKTPOHHBIX CpEACTB; TrpadUvYecKd HCCIIEI0BaTh
COBMECTHBIE HAa0JIIOJICHHS C TIOMOLIBIO THarpaMM paccerBaHUs U JIMHEHHOM perpeccuy;

- yMETh HaXxOJWUThb BEPOSTHOCTU COOBITUH C MCIONb30BAaHHEM TIpaUYEeCKUX METOJIOB;
OPUMEHSATH Ul pelIeHus 3a1ad (pOpMyIbl CIOKEHUS U YMHOXKEHHsI BEpOSATHOCTEH, (hopmyry
NOJIHOM BeposiTHOCTH, (opMyny bepHymin, komOuHaTopHbIe (DaKkThl U (HOPMYIBI; OLIEHUBAThH
BEPOSITHOCTH peallbHBIX COOBITHI; YMEHHE ONEepHpOBaTh MOHATUSAMM: ClydaiiHas BeIWYHMHA,
pacmpeneseHne BEpOATHOCTEW, MaTeMaTU4YecKOoe OXKHJaHue, JUCIEepCHs W CTaHJapTHOE
OTKJIOHEHUE CIy4aiiHOM BeNUYMHBIL, (YHKIMM paclpelesieHUus] M IUIOTHOCTH PAaBHOMEPHOTO,
MOKAa3aTeIbHOIO0 U HOPMAaJIbHOTO PACHpENeICeHUN; YMEHHE UCIOIb30BaTh CBOMCTBA U3yUEHHBIX
pacripesiesIeHuil 111 pelieHus 3a7a4; 3HaKOMCTBO C MOHATUAMU: 3aKOH OOJIBIINX YUCEI, METO/IbI
BbIOOPOYHBIX MCCIIEI0BAaHUN; YMEHHUE TPUBOIUTH IPUMEPHI TPOSABIICHUS 3aKOHA OOJIBIINX YHCET
B IIPUPOAHBIX M OOLIIECTBEHHBIX SIBJICHUSIX;

- yMeTb CBOOOJHO ONEpUPOBATh MOHATHUAMU: TOYKA, NpsSMas, IUIOCKOCTb, MPOCTPAHCTBO,
OTpE30K, Jy4Y, IUIOCKMM YroJ, IBYTpaHHBIA yTroJI, TPEXIPaHHBIA yroJ, IEpeceKaroluecs,
napajuleJIbHbIe M CKPEIIMBAIOIIKECS MPsAMBbIE, MapaIeIbHOCTh U MEePHEHANKYIIPHOCTD MPSIMBIX
U IUIOCKOCTEHM, Yroia MeXay HNpsIMbIMH, Yrojl MEXAY NpsMOM M IUIOCKOCTBIO, Yrojl MEXIy
IUIOCKOCTSIMU; YMEHHUE HCIOJIb30BaTh MPU PEHICHUH 3aJady W3Y4YEeHHbIE (PAKThl U TEOPEMBI
IUIAaHUMETPUH; YMEHHE OLEHUBAaTh pa3Mepbl OOBEKTOB B OKpPYKAIOUIEM MHUPE; yMEHHUE
ONepupoBaTh  MOHSATHSMH:  MHOTOTPAaHHUK, CEYEHHE  MHOTOIPAaHHUKA,  MPaBUJIbHBIN
MHOTOTpaHHMK, MPU3Ma, THUpaMuIa, GUrypa U MOBEPXHOCTh BpallleHHs, IMIMHAP, KOHYC, 1Iap,
cdepa, pa3BepTKa MOBEPXHOCTH, CEYEHMs] KOHyca W UWIMHJpA, NapajulelibHble OCH WJIU
OCHOBAaHMIO, CEUEHHE IIapa, IUIOCKOCTb, Kacaromascs chepbl, HUIMHIpA, KOHYCa; yMEHHE
CTPOUTh CEYEHHE MHOTOTPAHHMKA, H300pakaTb MHOTOTPAHHUKH, (GUIYpbl U TOBEPXHOCTU
BpalllEHUs, UX CEYEHHUs, B TOM YHUCIIE C IOMOILBIO IEKTPOHHBIX CPEACTB; YMEHUE NPUMEHSATH
CBOICTBa reOMETpUYECKUX (QUryp, CAMOCTOSTENbHO (GOPMYIMPOBATH ONPEACICHUS U3yYaeMbIX
¢buryp, BIIBUTaTh TUIIOTE3bI O CBOMCTBAX M NMPU3HAKAX TEOMETPUUECKUX (PUTyp, OOOCHOBHIBATh
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WINA ONPOBEPrarb UX; yMEHHE MPOBOAMUTH KJIACCU(PUKALNIO UTYp HO pa3IMYHbIM MPU3HAKAM,
BBINOJIHATH HEOOXOMMBIE JOTIOTHUTEIBHBIC TOCTPOCHHS,;

- yMeTb CBOOOJHO OIEpUPOBaTh MOHATUAMM: IUIOIAAb (QUIypbl, 00beM (UIYpbl, BEIUYHHA
yria, pacCTOSIHUE OT TOYKH JO IJIOCKOCTH, PACCTOSHUE MEXAY NMPSMBIMH, PACCTOSHUE MEXAY
IUIOCKOCTSIMH, IUIOINAAb c¢epbl, IUIOMAAb IOBEPXHOCTH MHpPaMHJbl, NPU3MBIL, KOHYCA,
WIMHAPA, 00beM Ky0a, IPSIMOYTOJIBHOTO Mapajuiesienunesia, TUpaMuIbl, TPU3MBbI, [TUIHHIPA,
KOHYyCa, Il1apa; yMEHHE HaXOIUTh OTHOIIEHUE 00BEMOB IOJOOHBIX (Uryp;

- yMeTb CBOOO/JHO ONEpUPOBATh NMOHITUSAMM: IABMXKEHUE, MApPAJLICIIbHBIN MIEPEHOC, CUMMETPHUS
Ha IJIOCKOCTH M B IIPOCTPAHCTBE, IOBOPOT, MpeodpazoBaHHUE MOA00Ms, NOJOOHBIE (GUTYpBHI;
YMEHHE paclO3HaBaTh paBHbIC M IMOJO0OHBIE (UTYpHl, B TOM YHUCIIE B TPUPOJE, HCKYCCTBE,
apXUTEKType; YMEHHUE UCIIOJIb30BaTh F€OMETPUUECKHE OTHOILIEHUS, HAXOAUTh T€OMETPUUYECKUE
BEJIMYMHBI (JUIMHA, YToJl, IUIo1Ia/lb, 00beM) NpHU PELIEHUH 3aa4d U3 IPYruX y4eOHBIX IPEIMETOB
Y U3 PEATIbHON KU3HU;

- yMeTb CBOOOJHO ONEPUPOBATHh TMOHATHUAMHU: HPSIMOYTOJIbHAS CHCTEMa KOOPIWHAT, BEKTOD,
KOOpJMHAThl TOUYKH, KOOPJAUHATHl BEKTOPa, CyMMa BEKTOPOB, IIPOU3BEACHUE BEKTOPA HA YHUCIIO,
pasyiokeHUe BeKTopa MO 0a3ucy, CKaJsIpHOE IMPOU3BEICHHME, BEKTOPHOE INPOU3BEICHHE, Yrojl
MEXJly BEKTOpaMH; YMEHHUE HCII0JIb30BaTh BEKTOPHBIM M KOOPJAMHATHBIA METOJ AJIs pEeLICHUS
reOMETPUYECKUX 3a7lad M 3aJad JAPYruxX Y4eOHBIX HPEIMETOB; ONEPUPOBATh MOHATHIMU:
MaTpuua 2x2 u 3x3, onpeaenuTenab MaTpULbl, TEOMETPUUECKUI CMBICI OIPEASIUTES;

- YMETb MOJEJIMPOBATh PEAIBbHBIE CUTyallMM HA A3BIKE MATEMAaTUKH; COCTABIIATH BBIPAKEHUS,
YpaBHEHHUS, HEPAaBEHCTBA M MX CHCTEMbI II0 YCJIOBMIO 3a/ayd, HCCIIENI0BaThb IMOCTPOCHHBIE
MOJIEJIM C HCIOJb30BAHUEM ammnapaTa anreOpbl, MHTEPIPETUPOBATH IMOJYUYEHHBIH pe3ynbTar;
CTPOUTh MaTEMaTHUYECKHUE MOJEIHU C MOMOIIBI0 T€OMETPUUECKUX MOHATHHM M BEJIMYUH, PELIaTh
CBA3aHHBIE C HUMH [PAaKTUYECKHE 3a/ladyd; COCTABJIATH BEPOATHOCTHYIO MOJENb U
MHTEPIIPETUPOBATh IOJIYYEHHBIM pe3ynbTaT; pellarh NPUKIAgHbIE 3aJauyd  CpPeACTBaAMHU
MaTeMaTHYeCKOro aHajiu3a, B TOM YHCJIE€ COLUAIBbHO-3KOHOMHYECKOTO M (DHU3MYECKOTrO
XapakTepa;

- yMEHHE BBIOMpPATh NOAXOAALUIMA METOJ Ul pelleHus 33aJayd; MOHMMaHHWE 3HAYUMOCTH
MaTeMaTUKd B HW3YYEHMM MPHUPOJHBIX M OOIIECTBEHHBIX IPOLIECCOB M SIBIECHUH; YyMEHHE
pacro3HaBaTh NPOSIBJICHUE 3aKOHOB MAaTEMATHKU B HMCKYCCTBE, YMEHHME NPUBOIAUTH IPUMEpPHI
MaTEMaTUYECKNX OTKPBITHM POCCUICKON M MUPOBOW MAaT€MAaTHUYECKOW HAyKH

- yMeThb ONEpUpOBaTh TMOHATHAMM: palUOHANbHAs (YHKIUSA, IOKa3aTelabHas (QYyHKLUA,
cTenieHHast (QyHKIus, Jorapugmuueckas QyHKIUS, TPUTOHOMETpHUeckue (QyHKIMH, oOpaTHbIE
(GyHKLIMU; YMEHHME CTPOUTh TIpadUKM H3YyYEHHBIX (QYHKLUH, HCMONb30BaTh TrpaduKud MpU
M3YYEHUHU IMPOLIECCOB U 3aBUCUMOCTEH, MPU PELIEHUH 3aJad U3 JIPYruX y4yeOHBIX MPEIMETOB U
3aJa4 U3 peanbHOM KU3HH; BbIpaXaTh (JOpMYIaMH 3aBUCUMOCTH MEX/y BEJTMUNHAMM;

- YMETh ONEpUpOBATH MOHATHSIMH: TOXKIECTBO, TOXKIAECTBEHHOE IpeoOpa3oBaHuE, ypaBHEHUE,
HEPABEHCTBO, CUCTEMA YPaBHEHHUI M HEPAaBEHCTB, PABHOCWJIBHOCTH yYpaBHEHHI, HEPABEHCTB U
CUCTEM, pPallMOHAJIbHbBIE, MpPpalMOHANIbHBIE, MOKa3aTelbHbIe, CTENEHHbIE, JorapudmMuyeckue,
TPUTOHOMETPUYECKUE YPAaBHEHHs, HEPABEHCTBA M CHCTEMbI; YMEThb pEIlaTh YpPaBHEHUS,
HEPAaBEHCTBA U CHCTEMBI C MOMOILBIO PA3IMYHBIX MPUEMOB; peIIaTh YpaBHEHUs, HEPABEHCTBA U
CUCTEMBI C MAapaMEeTpOM; INPUMEHATh YPAaBHEHUs, HEPABEHCTBA, MX CHCTEMbI Il PELICHMS
MaTeMaTUYeCKUX 3a7a4 U 3a7a4 U3 Pa3IMyHbIX 00JIacTell HAyKU U peabHOU KU3HU;

- yMeTh CBOOOJIHO OINEPUPOBAThH MOHATUSAMU: IBI)KEHHUE, MapajUIeSIbHBINA MEPEHOC, CUMMETPHS
Ha TUIOCKOCTH W B IPOCTPAHCTBE, MOBOPOT, MpeoOpa3oBaHHE IMOA0OUS, MOA0O0HBIE (UTYDHI;
yMETh paclo3HaBaTh pPaBHblE M MOJOOHBIE (UTYpBI, B TOM YHCIE€ B MPHUPOJE, HCKYCCTBE,
apXUTEKType; YMETh HCIIOJIb30BaTh T'€OMETPUUYECKHE OTHOLICHMS, HAXOAUTh T'€OMETPUUYECKUE
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BEJIMYMHBI (JJIMHA, YTOJl, IUI0La/lb, 00bEeM) MPHU PEIICHUH 3aa4 U3 APYTUX YUeOHBIX MPEIMETOB
Y U3 PEAIbHOMN KU3HU

- yMeTb OINEpUpOBaTh MOHATUSMU: palMOHAIBHBIC, HppalHOHAIbHbIE, [TOKa3aTeIbHbIE,
CTETIEHHBIE, Torapu(MUUECKUE, TPUTOHOMETPUUYECKIE YPAaBHEHHS U HEPABEHCTBA, UX CUCTEMBI;

- YMETh OINEpPUPOBATH MOHITHSIMH: MPSIMOYrOJbHAs CUCTEMa KOOPAMWHAT, KOOPAMHATHI TOYKH,
BEKTOp, KOOPAMHATHl BEKTOPA, CKAISPHOE IMPOU3BEICHHUE, Yol MEXAYy BEKTOpaMH, CyMMa
BEKTOPOB, IPOW3BEICHWE BEKTOpPA Ha 4YHUCIIO; HAaXOAUTh C IOMOIIBI0 H3YYEHHBIX (QOpMYI
KOOPJMHATHI CEPEeIMHBI OTPE3Ka, PACCTOSTHUE MEXIY IBYMsI TOUKaMHU

- yMeTb CBOOOJHO OIEpUPOBaTh TMOHATUAMU: Tpaduk GyHKIHH, oOpaTHas GyHKIHS,
KOMIO3UIUS (YHKUUN, JTUHEHHAas (QyHKIUS, KBaapaTHyHas (YHKLUS, CTETEeHHass (yHKUIUS C
HEeNbIM  TOKa3aTeleM, TpUroOHOMeTpuueckue (yHKUuMU, oOpaTHble TPUTOHOMETPUYECKUE
¢yHKIMH, MOKa3aTeNnbHas U Jiorapudmudeckas (QyHKIHU; YMETh CTPOUTH rpaduku (yHKIUH,
BBITNIOJHATH MpeoOpa3oBaHus rpa@uKoB (YHKIIHIA,

- YMEThb HCHOJB30BaTh rpaduku (YHKIMHA Ui W3YYEHHUsS TPOIECCOB M 3aBHCUMOCTEH MpHU
pelIeHnn 3a7a4d U3 JPyrux y4eOHBIX MPEIMETOB M U3 PEaTbHOM KHU3HH, BhIpaKaTh (hopMynamu
3aBHCHUMOCTH MEXIY BEIUYUHAMU;

- CcBOOOJHO ONEPHPOBATH TOHATHAMU: YETHOCTh (YHKIUH, MEPUOTUYHOCTD (YHKIIUH,
OTPAaHUYEHHOCTH (PYHKIIMH, MOHOTOHHOCTb (PYHKIIMH, SKCTpEMyM (YHKIMH, HauOoIbliee U
HaMMEHbIIIEe 3HAYCHUST PYHKIIUN HAa IPOMEKYTKE; YMETh IIPOBOJUTH UCCIIEOBAHHE ()YHKIIHH;

- YMETh HCIIOJIb30BaTh CBOMCTBA U Ipaduku (PYHKIMIA Ui pEIIeHUs] ypaBHEHUI, HEPABEHCTB U
3aJa4 C TapaMmeTpaMy; H300pakaTh Ha KOOPAWHATHOM IUIOCKOCTH MHOYKECTBA pPEUICHHN
YpaBHEHUM, HEPABEHCTB U UX CUCTEM

- YMETb HCIOJb30BaTh IPH PEIICHUH 33134 HM3Y4YCHHBIE (DAKTBI M TEOpeMbl IUIAHUMETPHH,
yYMEHHUE OLIEHUBATh Pa3Mepbl 00bEKTOB OKPYKAIOIIEro MUpa

- yYMEThb ONEpUPOBATh MOHATHUAMHU: JABIKEHHE B TIPOCTPAHCTBE, MOMO00HBIE (UTYpHI B
IPOCTPAHCTBE; MCIIOJIb30BaTh OTHOILIEHHE IUIONIA/el MOBEpPXHOCTEH M 00BEMOB MOJOOHBIX
buryp npu perieHny 3aaay;

- YyMeTb BBIUUCIATH I'€OMETPUYECKUE BEJIWYMHBI ([UIMHA, YToJl, IUIOIAdb, OOBEM, IJIOLIA]Ib
TIOBEPXHOCTH ), UCTIONB3Ysl U3y4EHHBIE (POPMYITBI U METO/IBI.

U3y4eHHbIE (POPMYIIBI U METO/IBI.
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GENEPAJIBHOE TOCYJAPCTBEHHOE BIOJIXKETHOE OBPA30OBATE/IbHOE CMK
YYPEXIEHME BbICHIET'O OBPA30OBAHVIA

«POCCUMCKHUM TOCYTAPCTBEHHBIVI YHUBEPCUTET

PIYTUC

Aucm 14

2. CTPYKTYPA U COJIEP)KAHUE OBIIIEOBPA3OBATEJIbHOM JUCIIUILIMHBI

2.1. O6beM TUCHMIIMHBI M BUAbI Y4e0HOii padoThI

Buj yueOHoi1 padoThl

Oobvem ¢ uacax

O0bem o0pa3oBaTe/IbHOM NPOrPaMMbl JHCHUIINHBI 39
BT. 4.
WHuBUyaIbHBIA TPOSKT 39

16 (1 cemectp)

23 (2 cemectp)

IIpomeskyTouHas arrecTaums

Hpyrue GopMbl KOHTPOJIS (ITyOIMYHAs 3alMTa HHAXBUIYaIHHOTO
IPOEKTa)

2 cemecTp
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2.2. TemaTnyeckuii IJIaH U CO/iePKAHNE TUCIHHUIIHHBI
Ne i/ HaumeHoBaHMe pa3/iesioB U TeM 3aHATHI O0BeM yacoB
1. OcOoOEHHOCTH POEKTHOM AesITETLHOCTH. BUIbI TPOEKTOB 2
2. dopmynupoBaHre MpOOJEeMbl B COOTBETCTBMM C TEMOW MpOeKTa, ee | 2
aKTyallbHOCTH
3. MerTtoabl ucCiIeI0BaHUN 2
4. OnpeneneHue 1eNu, 3a1a4d, BEIOOp mpeIMeTa 1 00beKTa HCCIIeT0OBAHUS 2
5. CTpyKTypa HHIUBUAYATHHOTO MTPOEKTA, AITOPUTM PaOOTHI HAJl HUM 2
6. Omnpenenenue STanmoB paboOThI, COCTaBICHHE IJIaHa paboThl Han | 2
WHMBUIYTBHBIM IIPOCKTOM
7. Br160p nHQOpMaIIOHHBIX UCTOYHUKOB 0 TEME UHIMBUyaIbHOTO MpoekTa. | 10
Pabora ¢ nHpOpMAITMOHHBIMI HCTOYHUKAMH
8. TpeboBanwust K pa3pabOTKE OCHOBHOM YacTH WHJIUBUAYAILHOTO IPOCKTA 2
9. OcobeHHocTr 0OPMIICHHUS U TIPEJICTABJICHUS PE3yIbTATOB HCCIICTIOBAHUS 2
10. 3akiIounTeNbHAs YacTh MHAWBUIyadbHOTO mpoekta. O0mume TpeboBaHus K | 2
0 OPMIICHHUIO MOSICHUTEIILHOM 3aIMCKU WHIMBUTyaTbHOTO MMPOCKTA
11. TpeOoBanusi K Tpe3eHTAlMM WHAWBUAyalbHOrO Tmpoekrta. [loaroroBka | 6
MIPE3EHTAIIMH WHINBUIYAIBHOTO IPOSKTA
12. [ToxroroBka TE3UCOB JOKIana. AHAIW3 TIPOSKTa HA COOTBETCTBUC | 2
TpeOOBaHUSIM
13. [1yOnuuHas 3ammTa MHIMBUYaJIbHOTO NIPOEKTA 3
Bcero 1yacoB: 39

15
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3. METOAUYECKHUE YKA3AHUSA 11O BBINTOJHEHUIO UHAUBUAYAJIBHOI'O
MMPOEKTA

Pabora Hag HHIMBUYyaTbHBIM ITPOSKTOM IIPOBOJAUTCS O0YYAOIIUMCS MO PYKOBOJCTBOM
npernoiaBaTelsl JUCIHMILIMHB  00ImIe00pa30BaTeIbHOrO IHKIA, MO KOTOpOi BhIOpaHa TeMa
WHAWBUAYAILHOTO TIpoekTa. Pa3paboTka WHAMBUAYAIBHOTO IMPOEKTa IMPOBOJUTCS B
COOTBETCTBUU C TpeboBaHusmu [lomokeHuss 00 WHAMBUIYyaJbHOM TIpoekTe (ydeOHOe
UCCIICIOBAaHNE WM YYEeOHBIM MPOEKT) OOYYAIOMIMXCS [0 OCHOBHBIM MPOQECCHOHATHHBIM
00pa3oBaTebHBIM IPOTPaMMaM CPEIHEro MPo(ecCHOHATBHOTO 00pa30BaHUSI.

3.1 HpnMepHaﬂ TEMATUKA HHIUBUAYAJIBHBIX IIPOCKTOB

WMHauBUayalbHbIE TPOCKTHI pa3pabaThIBAIOTCS B paMKaxX MNPOQWIBHBIX JUCIHUILTHH
obmieoOpazoBarenpHoro mukina mo cnenuansHoctr 09.02.11 Paspadomka u ynpagsienue
NPOCPAMMHBIM 00ecnedeHuem.

OOyuatommiics BBIOMpaeT TeMy MO OJHOW W3 JABYX HPOQHIBHBIX IHCHUILINH,
PYKOBOJUTENIEM WHAWBUIYAIBHOTO IPOEKTa HA3HAYaeTCsl MpEeIoJiaBaTelib 10 BBIOPAHHOM
JMCIIATUTHHE.

3.1.1 TIlpumepHas TeMAaTHMKa WHAWBUAYAIBHBIX TMPOEKTOB MO JUCHHIJIHHE
HNudpopmaruka:

OcHogbl npocpammuposanus

1. Pa3pabotka nporpammbl AJisi BEIUMCICHUS IJIOMAAN FreoMeTpruueckux Gpuryp (Kpyr,
MPSIMOYTOJIBHUK, TPEYTOJIbHHUK).

2. Co3pmaHue KambKyJIATOpPa JUIS BHITOTHEHUS 0a30BbIX apU(METHUYECKHUX OTIepaIlHii.

3. PaszpaboTka mporpamMMmbI JUIsi KOHBEPTAIMH €UHUI] H3MEPEHUs (HapuMep, KHIIOMETPHI B
MU, rpagycel Llenscust B @apeHreuTs).

4. Cozpmanue MporpaMMBbl JJIsI TeHEpaIlu CIIyJailHbIX YHCEN B 3aJJaHHOM JIHaIa3oHe.

5. Pa3zpaboTtka mporpammsl AJis TPOBEPKU YKCIIa HA IPOCTOTY.

2. Paboma ¢ mexcmom u cmpokamu
6. CoznaHue mporpaMMsl i OJCUeTa KOJIMYECTBA CIIOB B TEKCTE.
7. PaszpaboTtka mporpammbl JJisl TOMCKA U 3aMEHBI CJIOB B TEKCTE.
8. Coznanue nporpaMMsl /Ui MKU(POBaHUS TEKCTA C UCIOIb30BaHueM mudpa Llesaps.
9. Pazpabotka nmporpamMmbl sl IPOBEPKHU TEKCTA HA TTATMHIPOM.
10. Co3nanue nporpaMmsl AJisi TEHEPAIIMK aHAarpaMM U3 33JJaHHOTO CJIOBA.

3. Uepvl u paseneuenus
11. Co3nanue urpsl "Yragaii uncio" (oap30BaTelb yraablBaeT YUCIIO, 3aralaHHOe
KOMITBIOTEPOM).
12. Pa3pabotka urpsl "Kamenb, HO)KHHULIBI, OyMara" mpoTUB KOMIIBIOTEpA.
13. Co3nanue urpsl "Bucenuma" (yraasiBaHHe CIIOB).
14. Pa3pabotka urpsl "Kpectuku-Homuku".
15. Co3nanue urpst "JIabupuHT" ¢ UCTIOTB30BAaHUEM MPOCTOM TpadUKH.

4. I'pagura u anumayus
16. Pa3paboTtka nporpamMmsl JJisi pUCOBaHUS TeoMeTpudeckux Guryp (Hanpumep, Ha Python
¢ ucrnosib3oBanueM Turtle).
17. Co3nanve aHMMaluK JBIKEHUSI 00BhEKTa (HapuMep, Msd, IBMOKYITUNCS 110 DKpaHy).
18. Pa3zpaboTka mporpamMmsl Il CO3/1aHUS IPOCTOrO ITpadruecKoro peJakTopa.
19. Coznmanue mporpamMmsl JIJ1s1 BU3yalu3allii JaHHBIX (HanmpuMep, rpadux GyHKIIH).
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20. Pa3paboTka mporpamMMBbl JIJIsl CO3JaHuUs CIAiA-1I0y U3 H300paKEHUH.

5. Beb-mexnonocuu (bazoeulii yposeHv)
21. Coznanue npoctoro Bed-caiita ¢ ucnosbzoBanueM HTML u CSS.
22. PazpaboTtka BeO-CTpaHUIIBI C HHTEPAKTUBHBIMU >JIeMEeHTaMH Ha JavaScript (Hampumep,
KaJIbKYJISTOD).
23. Coznanue BeO-(hOpMBI AJIsl pErUCTPALIUH MT0JIb30BATEICH.
24. Pa3paboTka BeO-CTpaHUIIBI C Tajiepeei n300paskeHHI.
25. Co3nanue BeO-caiiTa ¢ HCIob30BaHUeM abioHOB (Hampumep, Bootstrap).

6. Asmomamu3zayus u noneznvie Ymuaumol
26. PazpaboTka rporpamMmsl JijIs1 aBBTOMAaTHYECKOTO CO3JaHNs PE3EPBHBIX KOIUI (paiisioB.
27. Coznanue mporpaMMBI JUIsi TOUCKa (ailyioB 10 pacIIMpPEeHUI0 B YKa3aHHON JUPEKTOPHH.
28. PazpaboTka rporpamMmsl JijIs I0/ICYETa KOJMYECTBA CTPOK B TEKCTOBOM (aiiie.
29. Cozanue mporpaMMBl [Tl aBTOMAaTHYECKOW OTIIPaBKH email (Hampumep, ¢
ucnons3oBanueM Python).
30. Pa3paboTka nporpammsr jyist reHepanun QR-ko10B.

7. Paboma ¢ oamamu u epemenem
31. Pa3zpaboTka mporpaMMbI JUIsl BEIYHCICHUS PA3HHIIBI MEXKIY JBYMsI TaTaMHU.
32. Co3aHue MporpaMMsl JIJ1sl 0TOOpaKeHUS TEKYIIET0 BPEMEHH B Pa3HBIX YACOBBIX MOsCaX.
33. Pa3paboTka mporpamMMsI [T TeHEpAITUU KaJIeHIapsi Ha 3aIaHHbIA MECSI] U TOI.
34. Co3anue MporpaMMsl JijIsi HATOMUHAHUS O COOBITHX (Hampumep, OyIUIbHHUK).
35. Pa3paboTka nmporpamMMbl JJIsl pacueTa BO3pacTa 110 1aTe POXKIACHUS.

8. Ananuz oannuvix
36. Pa3paboTka nporpaMmbl AJIs aHaIM3a TEKCTOBBIX JAHHBIX (HapuMep, MOACYET YaCTOThI
CJIOB).
37. Coztanue mporpaMMsl JUIs BU3yallu3alluy JaHHBIX (HalpuMep, HOCTpoeHHe TpaduKoB).
38. Pa3paboTka mporpaMmsbl 115t aHau3a JaHHbIX U3 CSV-daiina.
39. Coznianuie mporpaMMsl JUIsl TOMCKA yOJIUKAaTOB B HAOOpe TaHHBIX.
40. Pa3paboTka mporpaMMbl ISl COPTUPOBKU U (PHIIBTPAINH JAHHBIX.

9. Uckyccmeennulil unmeiniekm u MawunHoe ooyuenue (6a3o6ulil yposeHv)

41. Pa3paboTka nporpaMmbl JJIs KIacCU(PHUKAIMU TEKCTOB (HalpUMep, CIIaM/He CIiaMm).

42. Coznanuie mporpaMMBbI [T paclio3HaBaHUS PYKOIUCHBIX nU(p (Hampumep, ¢
ucrnonb3zoBanueM MNIST).

43. Pa3paboTka mporpaMMbl ISl IPOTHO3UPOBAHUS YMCIIOBBIX JTAHHBIX (HAIIpUMeED,
JUHEWHas perpeccus).

44. Co3aHue porpaMMsbl JIJIs aHAJIM3a TOHAJIbHOCTH TEKCTa
(TTOTOXKUTENBHBIN/OTPUIIATETBHBIN ).

45. Pa3paboTka mporpaMMBbl JIJisi TeHEPAIMH TEKCTa C UCTIOIb30BAaHUEM TTPOCTHIX MOJIEIICH.

10. Cemesvle mexnono2uu
46. Pa3paboTka mporpaMMBl JIJIsl IPOBEPKH JIOCTYITHOCTH CAUTOB (ping).
47. Co3ganue mpocToro yaT-060Ta st MecceHpkepa (Harpumep, Telegram).
48. Pa3paboTka mporpaMMsI Jutst ckaunBanus (aiiinos mo URL.
49. Co3ganue MporpaMMBbl I MOHUTOPUHTA CETEBOW aKTHBHOCTH.
50. Pa3pabotka nmporpammsl 1t otipaBku HTTP-3ampocoB 1 aHamm3a oTBETOB.

3.1.2 TIlpumepHasi TeMaTHKAa WHIAMBHAYAJIbHBIX TMPOEKTOB MO JAWCHHUILIMHE
MaTtemaTHKAa.
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1. Aneebpa
1. HccnenoBanue KBaJpaTHBIX YPaBHEHUI: aHAIN3 JUCKPUMHHAHTA U KOPHEH.
2. Tlocrpoenue rpadMKoB KBaJpaTUYHbIX (PYHKIIMHA U aHAJINU3 UX CBOMCTB.
3. Pemenue cucrtemM TUHEHHBIX ypaBHEHUH rpaduyecKiM U aHATUTUIECKUM METOAAMHU.
4. HccnenoBaHue CBOMCTB apru(METUUECKON U TEOMETPHUUECKON TTPOTPECCHIA.
5. Ilpumenenue hopmMys COKpPALICHHOTO YMHOXXEHHUS B PEIICHUH 3a/1a4.

2. I'eomempus

6.
7.
8.
9.
10.

HccnenoBanue CBOWCTB TPEYroiIbHUKOB: TeopeMa Iludaropa, momodue TpeyroabHUKOB.
ITocTpoeHne n aHaIu3 CBOMCTB OKPY>KHOCTEH: KacaTeJIbHbIE, XOPAbI, LIEHTPAJIbHBIC YIJIbL.
HccnenoBanue miomazaei Guryp: TpeyrojibHUKOB, TapaJlIeIOrPaMMOB, TPATICIIHA.
Pemenne 3a1a4 Ha TOCTPOCHUE C IIOMOILBIO LIUPKYJIS U JIMHEUKH.

HccnenoBanue CBONCTB IPABUIbHBIX MHOTOYT'OJIbHUKOB.

3. Ilpuknaounas mamemamuxa

11.

12.
13.

14.

15.

Matematruyeckoe MOAEITMPOBAHNUE B YKOHOMUKE: pacueT MpUObLIH, YOBITKOB,
peHTa0eNbHOCTH.

HccnenoBanue MpoIeHTHBIX pacyeToB: 0AHKOBCKHUE BKJIAJIbl, KPEAUTHI, CKUJIKH.

AHaIM3 CTATUCTUYCCKUX JAHHBIX: IIOCTPOSHUE IPAQUKOB, TUATPaMM, pACUET CPEIHUX
3HAYCHMH.

Pemienue 3a1au Ha ONTUMHU3ALMIO: HAXO0XKIEHNE MAKCUMAJIBLHON IIJIOIIAIN TP 3aJaHHOM
epUMETpE.

[IpumeHneHre MaTeMaTUKU B apXUTEKType: pacueT MmapaMeTpoB 3JaHUN U COOPYKEHUM.

4. Teopus eepossmHocmelt u Cmamucmuka

16.
17.
18.
19.
20.

HccnenoBaHue BEpOSITHOCTH COOBITUI: 11010pachIBAHUE MOHETBI, UTPAJIbHBIX KOCTEH.
AHaJIu3 CTaTUCTHYECKUX JAHHBIX: Cpe/iHee apupMeTHIecKoe, Mo1a, MeHaHa.
HccenenoBanue BEpOATHOCTH BBIMIPHINIA B JIOTEPESAX U a3aPTHBIX UTPax.

[TocTpoenue auarpamm U rpaMKoOB JUIs BU3YaTU3AIMH CTATUCTHUECKUX JaHHBIX.
HccenenoBanue 3aBUCUMOCTH MEKly BETMYMHAMU: KOPPEIALUOHHBIN aHAJIN3.

5. Mamemamuxa 6 peanvHoU HCU3HU

21.
22.
23.
24,
25.

PacueT ontuManabHOIO MapaipyTa ¢ UCIIOJIb30BAHUCM MATEMATUYICCKHUX METOJ0B.
HccnenoBanne pocCTa HACCJIICHHU C UCITOJIB30BAHUCM MAaTEMATUICCKUX MOJCTICH.
Pacuer 3aTpaT Ha CTPOUTCIILCTBO: MAaTCpHUaJIbl, TPYA03aTpaThI, CPDOKH.
HccnenoBanne 3aBUCHMOCTHU pacxojia TorjinuBa OT CKOPOCTH aBTOMOOUJIS.
Pacuet miomanu u o0bema JJIs1 pPEMOHTA KBAPTUPBI.

6. Hcmopusa mamemamuku

26.

27.
28.
29.
30.

HccnenoBanue )KU3HU U BKJIa/1a BETUKUX MaTeMaTukoB (Hanpumep, [Tudarop, EBxing,
Apxumen).

AHanu3 pa3BUTHS anreOpbl U TEOMETPUU B APEBHOCTH.

HccnenoBanue NCTOpUN BOZHUKHOBEHUS YACET U CUCTEM CUMCIICHHUS.

AHanu3 pa3BUTHUS TEOPUU BEPOITHOCTEH U €€ MPUMEHEHHUS.

HccnenoBanue HCTOPUN MaTEMATUYECKUX OTKPBITUIM U UX BIMSIHUS HA HAYKYy.

7. Mamemamuueckue 20106010MKU U 3a0a4U

31.

32.
33.
34.
35.

HccnenoBanue U penieHne KIaCCUYECKUX MaTEMAaTUYECKUX TOJIOBOJIOMOK (Hampumep,
XaHomckas OarrHs).

AHanu3 1 petieHue JOruueckux 3aad.

HccnenoBanue 3a/1a4 Ha MepesiiBaHre U B3BELIMBAaHUE.

Pemenue 3a1ay Ha KOMOMHATOPUKY: MEPECTAHOBKH, COUECTAHUS, pa3MEIICHUS.
HccnenoBanue 3a1a4 Ha JEIUMOCTh YHCEL.
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8. Mamemamuxka u ungopmamuxa

36. PazpaboTka mporpamMmsl JUIsl peIICHHsI KBaIPATHBIX YPaBHEHHH.

37. Co3manue mporpaMMBbl IS TOCTPOCHUSI TpaduKOB (PYHKITHH.
38. PazpaboTka mporpamMmsl JIJIsl pacyeTa IuIoImaaei TeOMETpHIECKUX QuUryp.
39. Coznanue mporpaMMsl [Tl PEIICHHS 331249 Ha MIPOICHTHI.

40. Pa3paboTka mporpaMmbl JJIsl aHAIH3a CTATUCTUYECKUX JTaHHBIX.

9. Mamemamuxa 6 uckyccmee
41. ViccnenoBaHue 3010TOTO CEYEHUSI U €r0 IPUMEHEHHUS B UCKYCCTBE U apXUTEKTYpE.
42. AHanu3 CHMMETPUHU B IIPUPOJIE U UCKYCCTBE.

43. VccnenoBanne MaTeMaTHYECKUX 3aKOHOMEPHOCTEH B MY3BIKE.
44. Ananu3 nepcreKTUBBI U IPOMOPIIUI B )KUBOIUCH.
45. VccnenoBanue (ppakTaioB U UX IPUMEHEHUS B UCKYCCTBE.

10. Mamemamuxa 6 npupoode
46. MccienoBanne MaTeMaTHICCKUX 3aKOHOMEPHOCTEH B IPUPO/Ie (HApUMep, CIIUpPaI,

CUMMETpU).

47. AHanu3 pocta pacTeHUH ¢ UCIOJIb30BaHUEM MAaTEMAaTUYCCKUX MOJICIICH.
48. VccnenoBanue ABMKCHUS TUIAHET U 3aKoHOB Kerurepa.
49. AHanu3 MaTeMaTHYeCKUX MOJIEICH B OMOJI0OTHY (HAaIpUMED, POCT TTOMYJISIINH ).
50. UccnenoBanne MaTeMaTHIECKUX 3aKOHOMEPHOCTEW B CTPOCHUH KPUCTAILIOB.

4. ®OH/J1 OHEHOYHBIX CPEACTB JUCHUIIJIMHBI
4.1. Pe3yabTaThl 0OCBOEHHS Y4eOHOH TUCHUILIMHBI, MOJIe:KAlHe IPOBEPKe

DOopMBI IPOMEKYTOUHOHN aTTECTALIMU IO CEMECTpaM:

Ne cemecTpa

PDopma KOHTPOJIsA

2

[TyOnuyHas 3amuTa MHIMBUIYAIHLHOTO MPOEKTA

4.2. Kputepuu 4 noka3artejii OLleHMBaHHUA

B pamkax Tekymiero KOHTPOJIsI PYKOBOAMTENb KOHTPOJIUPYET COONIOICHHUE ATAloB U

CPOKOB BBIIIOJIHCHUA HWHAUBUAYAJIBHOI'O IIPOCKTa B COOTBETCTBUHU C IInanom pa6OTI)I Hazg

HHIWBHUIYAJIbHBIM IIPOCKTOM

Jran Buns! nesitetbHOCTH Kputepuii oueHuBanus
Colu101eH1Ee CPOKOB Brinosinenue 3Tana
BBLINOJIHEHHS IJIaHA padoThbI
padoThI HAJ
WHIUBUAYATbHBIM
NMPOEKTOM
TToaroroBUTEILHBIN BBIOOD TeMbl, | 10 1 OKTIOps na/mer - HE BBITIOJTHEHO
JTan IIOCTAaHOBKA IEIM | - BEIIIOJIHEHO YaCTUYHO
3a7a4 MIPOEKTA, - BBIIOJIHEHO B IOJIHOM
WHPOPMAITMOHHAS obbeme
IOJITOTOBKA
OCHOBHO1 3Tan HHIUBUYyaJIbHas 1o 31 mapra na/uer - HE BBIIIOJIHEHO
pabota Ham CTPYKTypou - BBINIOJIHEHO YaCTUYHO
74 coIepKaHUEM - BBIIIOJIHEHO B IOJIHOM
WHJUBUYaJIbHOTO o0beMe
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MPOEKTA
3aKITFOYNTENbHBII oOcyxeHne amnpernb Ja/HeT - HE BBITIOJIHEHO
JTAIl: [IPeIBAPUTEIbHBIX - BBIIIOJIHEHO YaCTHYHO
pe3yIbTaTOB - BBITNOJHEHO B ITOJIHOM
HHINBUAYATHEHOTO o0beMe
MPOEKTa M IIOJArOTOBKA
MaTepuajoB K  €ro
3aIUTe
3aIIUTa Mail-uIoHb na/Her - HE BBIIIOJIHEHO
WHIMBUIYaIIbHOTO - BBIIIOJIHEHO YaCTHYHO
MPOeKTa - BBITNOJHEHO B ITOJIHOM
o0beMe

B paMkax mpoMeKyTOYHOH aTTeCTAUMH [0 JTUCUUIUIMHE «HIUBUAYAIbHBINA MTPOEKT
MPOBOAMTCA 3allUTa WHAMBUAYAJIBHOTO IPOEKTa, KOTOpas MPOXOAUT IMYyOJUYHO B BHIE
3acilylMBaHus JOKJIAJIOB C Npe3eHTanueil (He Oosjee 7 MUHYT) M OTBETaMHU Ha BOIIPOCHI (HE

ooiiee

5 MHHYT).

CoOmronenue

PEryJIsITUBHBIX HABBIKOB 06y11a}01111/1xcsl.
PeBy.TIBTaTBI BBIIIOJIHCHUS IIPOCKTA OLOCHUBAIOTCA IO UTO'aM pPAaCCMOTPCHUS KOMMCCHEH

MIPEICTABICHHOTO
oOyuatorerocs.

IpPOAYKTa ¢

periiamMmecHTa

KpaTKOu

CBUIACTCIILCTBYET O

HOSICHUTEJILHOU

3aITMCKOH,

c(hOpMUPOBAHHOCTh

IIPE3CHTALN

HieHbl KOMMCCHM OLICHMBAIOT YPOBEHb HHIMBHIYAJIBHOIO IIPOEKTA IO KPUTEPHUM,
UTOrOBas OLICHKA BBICTABIACTCA B BEAOMOCTb U 3aYETHYK) KHUKKY

YKa3aHHbIM HHIKC,

00ydJaromerocs.
Kpurtepun onenkn YpoBeHb chOpMHPOBAHHOCTH HABBIKOB IPOCKTHOM AeATEJIbHOCTH Bau 3a
HHAUBHAYAJIBHOIO Hu3zknii Cpennuii Bobicoknii .
KpuTepuit
MPOEKTAa (1 6as1m) (2 6a1a) (3 6anna)
OO0yuaromuiics
Tema npoekTa He HCIIOJIB30BAJI
packpeITa. HeOO0IBIIOH 00BeM OO0yuaromuiics
Bonpimas yacte WHPOPMAITMOHHBIX HPOJAEMOHCTPUPOBAII
I/IH(I)OpMaHI/IOHHI)IX HUCTOYHHUKOB IJId FHYGOKI/IC 3HaHUA I10
HCTOYHUKOB HE PACKPBITHSI TEMBI TEeMe TPOEKTa.
ChopMIpOBaHHOCTE | COOTHOCATCS C TEMOU MIPOCKTA. Ommoku B
IIPEIMETHBIX MIPOEKTHOM PabOTHI. B pabore 1 B oTBEeTax | CoIepKAHUU
3HaHWUH U crtoco6oB | OOydarommiics He Ha BOIIPOCHI IO OTCYTCTBYIOT.
JEACTBUM CMOT coJiepkaHuo paboTsl | OOyJaromuiics
IIPOKOMMEHTUPOBATh rpyObIe OmuOKH CaMOCTOSATEIBHO

CoZiepKaHHe MPOEKTa. | OTCYTCTBYIOT. CIes1ajl BEIBOJIBI 110
OOyuaromuiics He OO0yuarommuiicst TEeMe TPOEKTa.
CMOT C/IeTIaTh ciesaj BEIBOIBI C
COOCTBEHHBIE BEIBOJLL. | ITOMOIIBIO
PYKOBOIMTEIIS.
OO6y4atromuiics OO0yyvaromuiics OO0yuaromuiics
TIPOSIBIISIT COBMECTHO C CaMOCTOSTENBEHO
HE3aMHTEPECOBAaHHOCTh OBOJIUTENIEM copMyIHpoBa
CdopmupoBaHHOCTD p PYKOBOX (bopmyup
K TeMe POeKTa U MPOEKTA OIPEISIUIT npoOieMy MpoeKTa.
IIO3HAaBaTCIbHBIX o
VY] paboTe Haj HUM. [eJIb IPOEKTa U OO6yuarommuics
OOyuaromuiics He pazpaboTai raH CaMOCTOSITEIEHO

CMOT CaMOCTOSATEIHHO
copMyIHPOBATH

pereHusI.
OO0yyvarouiics B

OCYILECTRIISIT MIOMCK,
aHanms,
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npo0JieMy IpOeKTa. OCHOBHOM CHCTEMaTH3aluIo 1
OO6yuaromuiics He UCIIOJIb30BAJ UHTEPIIPETALUIO
CMOT CaMOCTOSITEJIEHO | OIHCATEeNbHBIH WHGOPMAITIH IS
OCYIIECTBIIATh IOUCK, | cIIocoO 06paboTKu MIPOEKTA.
aHalu3, uH(pOpMAIHH. OO6yuaromuiics
CUCTEMAaTH3AIIIIO U OO0yyvaromuics chopMyITHpOBaIT
HMHTEPIIPETAIHIO MPOJEMOHCTPUPOBAI | BBIBOJIBI IO TIPOEKTY.
nHpoOpMaIIH LTS HPOIYKT IPOEKTA. Obyuaromuiics
MIPOEKTA. MIPEICTABIII HTOTOBBIN
B conepxanun MPOAYKT MPOEKTa C
MIPOEKTa OTCYTCTBYIOT 000CHOBaHHEM
BEIBOIEI. MTOJTY4E€HHOTO
IIpongykT npoekra HUTOTOBOTO
OTCYTCTBYET. pe3yJibTaTa.
. Obyuarommuiics
OO0yyarormuics yHarol
MIPOIEMOHCTPHPOBAIT
COBMECTHO C
YMEHHE
PYKOBOJHTENEM
CaMOCTOSTEIEHO
OTIPEICITAII TIeTICBEIC .
VIIPaBIATH CBOCH
YCTAaHOBKH JIJISt .
. MI03HABATELHON
OO6yuatomuiics paboTsI Hall
JeSTeIBHOCTBIO BO
OTIPEIeIIIII LICTIEBhIC TIPOCKTOM.
N BpeMs pabOTHI Hax
YCTaHOBKH 15 pa0boThl | OOyuarormmics DOGKTOM
HaJl IPOEKTOM C MPECTaBII IIaH p -
OO6yuaromuiics
TIOMOIIIBIO JOCTH)KEHHUS LISITH.
CdopMHPOBaHHOCTH TrPaMOTHO
PYKOBOIHTEIIS. Hexoropsie sTamsr
PETYIATUBHBIX . HCTIOB30BaIT
OO0yuaromuiics He MpoeKTa
NI pecypcHBbIe
npeacTaBull IJIaH BBITIOJIHAJIMCH IIPU
BO3MOKHOCTH IS
JTOCTIDKCHUS TIEIIH. TTOMOTITH
JOCTHKCHUS
Y obyuaromerocs PYKOBOJUTEIS. N
. HIOCTaBJICHHOH LIEJTH.
OTCYTCTBYIOT HaBbIKM | OOydaromuiics N
OO0yuaromuiics
CaMOKOHTPOJIAL. BJIaJieeT HaBBIKAMU
MIPOIEMOHCTPHPOBAIT
CaMOKOHTPOIS U
N . | yMeHue ocylIecTBIsTh
KOppeKLMH AHCTBAN | =
(pe3ynpTaToB) MpH p
KOHCTPYKTHBHBIX
paboTe Hax N
CTpaTeTHU B CIOKHBIX
MPOEKTOM.
CUTYyaluAX.
OO0yuaromuiics
OO0yuaromuiics CaMOCTOSITEIIHHO
. MOATOTOBHJI 3aIIUT HOATOTOBHJI 3aIIUT
OO6yuatromuiics A Ty A HTy
MIPOCKTA. MIPOEKTA.
MTOJTOTOBHII 3AIUTY . .
OO0yuarommuiicst Oo6yuarommuiics
PpaboTHI C TOMOIIIBIO
MPOJEMOHCTPUPOBAI | Pa3BEpPHYTO M JIOTUYHO
PYKOBOIUTEIIS. .
. UTOTOBBIH MTPOITYKT H3JI0KHI CBOIO TOUKY
OOyuaromuiics He
MPOEKTA. 3peHHs Ha IpodIIeMy
CdopMHPOBaHHOCTH | CMOT OTBETUTH Ha o
OO6yuaromuiicst IIPOEKTA C
KOMMYHHUKATUBHBIX BOIPOCHI IO
OTBCTUJI Ha BOIIPOCHI HCIIOJIB30BAHHEM
YV COJZIEP>KAHMIO MPOEKTA.
N 0 COAEPKAHHIO SI3BIKOBBIX CPEJICTB.
OOyuaromuiics He N
MPOEKTa, HO He cMor | OOywarontuiics
fpe/ICTaBi a3BEPHYTO U HPOJIEMOHCTPUPOBAIT
oopMITeHHBIH Pa3BEPHYT P PHp

WUTOTOBBIN MPOIYKT
MIPOEKTA.

JIOTMYHO U3JI0KUTh
CBOIO TOYKY 3PEHHSI C
HCIIOJIB30BaHUEM
SI3BIKOBBIX CPEJICTB.

WUTOTOBBIN MPOIYKT
MPOEKTA C MO3UIHH
€ro HOBU3HHI,
OPUTMHAIBHOCTH,
MIPAKTUYECKOMN




T OEIEPAJIBHOE TOCYJAPCTBEHHOE BIOIPKETHOE OBPA30OBATEJIBHOE CMK
,;@ _ YUYPEXIEHVE BBICIIIETO OBPA3OBAHMSI PIYTVC
N «POCCUMNCKNN TOCYOJAPCTBEHHBIVI YHUBEPCUTET
TYPU3SMA 1 CEPBUCA»
PryTUC Aucm 22
3HAYUMOCTH.
OO6yuarouiics

OIIeHWI paboTy HaJ
MIPOEKTOM C TOYKHU
3peHHUS
MIPUOOPETCHHOTO
OIIBITA.

Hrorosblii 621 (Mmax — 12 6ajj10B)

Onenka
[TomydeHHbIe OaLIBl IEPEBOISITCS B OIICHKY B COOTBETCTBHH C TaOIUIICH:
Onenka KosnuyecTBo 6aj1510B
5 — «OTIIHYHOY 9-12 Gamios
4 — «xOopoII0» 6-8 6amoB
3 — «yZOBJIETBOPUTEIHHOY 5-4 Ganna

5.YCJIOBUS PEAJIMZALIMU ITPOI'PAMMBI TIUCHUITTINHBI

5.1. Ins peanuzanuu nmporpaMmbl y4eOHOW JUCHUIUIMHBI JOJDKHBI OBITH MPEITyCMOTPEHBI
CJIeAYIOIME CelhalbHble TOMELICHUS:

Ob6opynoBanue yueOHOro kabuHera:

- [10Ca/I0YHbIE MECTA IO KOJIMYECTBY 00YyUaIOUINXCS;

- pabouee MeCTO MpenoaBares;

- KOMIUIEKT y4eOHO-HarIsAHbIX TOCOOUI;

- MaTepHalbl TEKYLIEH U IPOMEKYTOUHON aTTeCTAlHUH.

[Tomemnienne kaOuWHeTa OCHAIIEHO THUIOBBIM  OOOpYJOBaHHEM, B TOM  YHCIIE
CHeLHMaTU3UPOBAHHON Yy4eOHOM MeOenbio M CpeicTBaMH OO0Yy4YeHHs, HEOOXOIUMBIMM JUIS
BBITNIOJTHEHUS TPEOOBAaHUM K YPOBHIO IOJTOTOBKU O0YUYaOIIUXCSL.

TexHuueckue cpeicTBa 00y4eHus:

- IEPCOHAIbHBINA KOMIBIOTEP C JIMLIEH3MOHHBIM MTPOIPAaMMHBIM 00€CTIEYeHUEM;

- IPOEKTOP € IKPAHOM.

3ainbl OMOINOTEKH:

bubnuoreka (poHI XyN0KECTBEHHOH JIMTepaTypbl JOIDKEH COOTBETCTBOBATH IMEPEUYHIO
M3Yy4aeMbIX IPOM3BEJICHUIT), YNTANBbHBIN 3]l C KOMIIBIOTEPAMHU, OCHAIIEHHBIMH BBIXO/IOM B CETh
WNHurepHer.

6.MH®OPMAIIMOHHOE OBECIIEYEHHUE PEAJIN3ALIUU ITPOT'PAMMBI

Jns peanuszanuu nporpamMmbl  OMOIMOTEYHBIH (DOHA 0Opa3oBaTeNbHOW OpraHU3aluu
YKOMIUIEKTOBAaH TMEYaTHBIMH W/WIM 3JEKTPOHHBIE 0Opa3oBaTelbHble U WH(POPMAlMOHHbIE
pecypchl, peKOMEHIOBaHHbIE Ul HCIIOJIB30BaHMs B 0Opa30BAaTENbHOM IIpoOIEcce, HE CTaplle
IISITH JIET C MOMEHTA U3JaHMUsL.

6.1. OcHOBHBIE MEYATHBIE U3TAHUSA

1. Meiiep, 5. OcHOBEI 00LEKTHO-OPUEHTUPOBAHHOTO IPOEKTHPOBaHus : yueOHuk / b. Meiiep. - Mocksa :
NHTYUT, 2016. - 553 c. - Tekcr : anexktponHbiid. - URL:

https://znanium.ru/catalog/product/2150596.

2. Kepnuran, b. B. SI3bik nporpammuposanus C : yue6nuk / b. B. Kepuuran, JI. M. Puun. - Mocksa :
HMHTYUT, 2016. - 237 c. - Tekcr : anexrponnsiit. - URL: https://znanium.ru/catalog/product/2162622
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3.

1.

2.

JKykos, P. A. SI3bik mporpammupoBanus Python: mpaktukym : yuedHoe mocoowue / P.A. XKykos. —
Mocksa : UTH®PA-M, 2024. — 216 ¢. + Jlomn. maTtepuainsl [D1eKTpoHHEIH pecypc]. — (Briciee
obpasosanune). — DOI 10.12737/textbook_5ch5ca35aaa7f5.89424805. - ISBN 978-5-16-018516-3. -
Tekcr : anexrponnsiit. - URL: https://znanium.ru/catalog/product/2139862

Kyxkos, P. A. SI3sik mporpammupoBanus Python. [Ipaktukym : yaeOHoe mocobue / P.A.
KykoB. — Mocksa : UHOPA-M, 2026. — 216 c. + [{on. marepuabl [ DIEKTPOHHBII
pecypc]. — (Cpennee npodeccuonansHoe oopaszoBanue). - ISBN 978-5-16-015638-5. -
Tekcer : anextponnsiid. - URL: https://znanium.ru/catalog/product/2216925

6.2. JlonoiHUTEIbHbIE HCTOYHUKH (1pU HeoOXo00umMocmu)

Coursera. Ounaiin-Kypcol no npocpammuposanuro [ Inexmponnsiii pecypc|. —

URL: https://www.coursera.org (oama oopawenus: 10.10.2023).

GitHub. Peno3zumopuu ¢ omkpbimvim UCXOOHbIM KOOOM [DneKmpoHHblil pecypc]. —

URL: https://github.com (0ama obpawenus: 10.10.2023).

Ipoepammul ons monmaoica. — Pesicum oocmyna:  https://lifehacker.ru/programmy-dlya-
montazha-video
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