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

1.1 MecTo AMCHMILIMHBI B CTPYKTYpPe OCHOBHOM 00pa30BaTe/ibHOI NPOrpaMMbI:

VYyebnas mucuuruiiHa «HMHOusudyanvuolii npoekmy SBISETCS 00S3aTEIHHOM YaCThIO
00111€00pa30BaTENBHOrO UKJIA OCHOBHOM MpodeccHoHanbHOM 00pa3oBaTeIbHON MPOTrPaMMBI 10
crienanbHocTu 09.02.07 «Hughopmayuonnsvie cucmemuvl u npocpammuposane)

Pabouas mporpamMma aucummiiuHel paszpaborana B coorBerctBuM ¢ PI'OC cpennero
obmero obpaszoBanus ¢ yuerom ®I'OC CIIO no cnermansHoct 09.02.07 « Hnghopmayuonnvie
cucmemsl u npozpammuposanue» ¢ yderom TpeboBanuii IlonoxeHuss 06 MHIAMBUAYAIEHOM
npoekre (ydeOHOE wHCcleoBaHWE WIM YUeOHBIH MPOEKT) OO0y4arommxcs IO OCHOBHBIM
npodecCHOHANBHBIM ~ 00pa3oBaTeNbHBIM  [POrpaMMaM  CPEIHEro  MpoQecCHOHAIbHOIO
obOpa3oBaHwUs.

Jucunmnimna Hanpasnera Ha popmupoBanue OK o crnenuaabHOCTH:

Koo Haumenoeanue komnemenyuu
KomnemeHnyuu
OK-01 Bribupate  cmocoObl  pemreHuss  3amad npodecCHOHaTbHOW A TeThHOCTH
MMPUMCHUTCIILHO K Pa3JIMYHbIM KOHTCKCTaM
OK-02 Hcmonb30BaTh COBpPEMEHHBIC CpEACTBA IOHMCKA, aHaliW3a W HHTEPIPETaluu

uHpOpMauK ¥  WHPOPMALMOHHBIE TEXHOJOTMM JUIS  BBIIOJHEHHUS  3ajad
npo¢ecCHOHAIBHON e TeIbHOCTU

OK-03 [InannpoBaTe M peaan30BLIBATE COOCTBEHHOE MPOQECCHOHATBHOE W JIMYHOCTHOE
pasBUTHE, TPEANPUHUMATENBCKYIO JEATENFHOCTh B TpodeccrHoHanbHOU cdepe,
WCIIOJIb30BaTh 3HAaHUS 110 NPaBOBOM M (MHAHCOBOM TI'PaMOTHOCTH B Pa3IMYHBIX
JKM3HCHHLBIX CUTYyalludX

1.2. leau 4 3a1a44 OCBOEHUS TUCHUILIUHBI:

WMHanBUyalbHBIA IPOEKT MpecTaBiseT coboit oco0y GopMy opraHuzanuu AeITeIbHOCTH
oOydaromuxcsi: ydeOHOE HCClIe[JOBaHME WM Yy4yeOHbIH NpoekT. MHIuBUIyadbHBIA MPOEKT
BBINOJIHSACTCST O0YYaloIUMCsl TOJ] PYKOBOJACTBOM IpemnojaBareist ¥ odopmisieTcss B BHJE
KOHEYHOT'0 IPOAYKTa

[{enbro MHANBUIYaTbHOTO NIPOEKTA SABJIAETCS:

- pa3BUTHE y 00YYAIOIINUXCS TBOPUECKUX CIIOCOOHOCTEI;

- MOBBIICHHE  E€CTECTBEHHOHAYYHOM, HWCTOPUYECKON, KYJIbTYPHOM T'PAaMOTHOCTH
00yJaromuxcs;

- MOBBIIIEHNE MOTHBALIMK 00YUaIOMIUXCs K OBJIQJCHUIO OOLUIMMHU, TPOpECCHOHATIBHBIMM,
IPEIITPUHUMATEIBCKUMHU U IPYTUMH HaBbIKaMU;

— BBISIBJICHHE, PA3BUTHE U MOAJIEPKKA OJaPEHHBIX JIeTEH.

3amauaMy MHIUBUIYaJIbHOTO MIPOEKTA SBISIOTCS: GOPMUPOBAHNUE UHTEpeca 00yJaroInuXCs
K TPOEKTHOM U HCCIeNoBaTeNIbCcKOW paboTe; pa3BUTHE HABBIKOB HAMUCAHUS Yy4eOHBIX
UCCIIEIOBATEIbCKUX paboT; MOTHBHpPOBAHME OOYYAIOIIUMXCS K OCO3HAHHOMY OCBOCHMIO HX
OyymIen CrenruaTbHOCTH.
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1.3 Ilnanupyemble pe3yJbTaTbl OCBOEHHMSI 001I€00Pa30BATEJbHOM JUCUMILIMHBI B
coorBercTBMU ¢ PI'OC COO
1.3.1 O0uue pe3yabTarhl

B uacmu mpyooeozo éocnumanus:
- TOTOBHOCTB K TPYAY, OCO3HAaHUE IIEHHOCTH MacTepCTBa, TPYJAOIIO0HE;
- FOTOBHOCTh K  aQKTUBHOM  JEATENIbHOCTH  TEXHOJOTHMYECKOH M COLIMAJIbHOU
HAIpPaBIEHHOCTH, CHOCOOHOCTh MHULIMUPOBATH, IUIAHUPOBATH M CAMOCTOSITENILHO BBIMOJHATH
TaKyIo JICSITeTbHOCTD;
- MHTEpPEC K pa3InuHbIM chepam npodeccuoHanbHON AeSITENbHOCTH.

B obnacmu yennocmu nayunozo no3nanus:
- c(OPMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAayKd ¥ OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO HAa JUAJIOTEe KYJIBTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTa B MOJIUKYIBTYPHOM MUDE;
- COBEPIICHCTBOBAHNE  S3BIKOBOM W YUTATEILCKOH  KYJIBTYpPBl KaK  CpelCTBa
B3aMMOJICHCTBHS MEXKY JTIOABMH H ITO3HAHUS MHUPA;
— OCO3HaHHE IIEHHOCTU HAYYHOU JEeSTENIbHOCTH, TOTOBHOCTb OCYHIECTBIIATH MPOCKTHYIO U
HCCIICIOBATEILCKYIO ACSITSIILHOCTh HHIUBUIYATBHO U B TPYIIIIE;

B obnacmu oyxoeno-upascmeenno2o 60cnumanus:
- c(hOPMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYCCKOTO ITOBEICHIS;
- CIIOCOOHOCTH OIEHUBATh CUTYAIMIO M MIPHHUMATH OCO3HAHHBIC PEIICHUS, OPUCHTUPYSICH
Ha MOPaJIbHO-HPABCTBEHHBIC HOPMBI M IICHHOCTH;
— OCO3HaHHUE JIMYHOTO BKJIAJa B IOCTPOECHUE YCTOWYUBOTO OYAYIIETO.

B uacmu zpasxcoanckozo éocnumanus:
- OCBOCHHBIC OOYYAIOMIMMHKCS MEKIIPEJIMETHBIC TIOHATHS W YHUBEPCAIbHBIC Yy4eOHBIC
JEHCTBUS (PETYJIATUBHBIE, TO3HABATEIHbHBIC, KOMMYHHUKATHBHEIC);
— CIOCOOHOCTh WX HCHONB30BaHUS B TMIO3HABATEIIBHOW U COIMANIBHON MpaKTUKE,
TOTOBHOCTh K CaMOCTOSITENIFHOMY IUIAHUPOBAHUIO U OCYIIECTBICHUIO YY€OHOU IESTeNbHOCTH,
OpTraHU3aIi YIeOHOTO COTPYIHUYECTBA C TIETArOTHICCKUMHU PAaOOTHUKAMHU M CBEPCTHUKAMH, K
Y4acCTHUIO B TOCTPOCHUU WHANBHUAYAIbHON 00pa30BaTeIbHON TPACKTOPHH,
— OBJIQJICHUE HaBBIKAMU  Y4YEOHO-HCCIIEAOBATEIIbCKON, TPOEKTHOM H  COLUAIBHOMN
JESTSIIbHOCTH.

Osnadenue yHugepcaibHuIMU Y4eOHBIMU NOZHACAMENbHBIMU 0CUCIBUAMU:

a) bazosvie n02udecKue Oetcmeust:
— CaMOCTOSITENTFHO (DOPMYTHPOBATh M aKTyalIM3UpPOBaTh MPoOIEMy, paccMaTpuUBaTh €€
BCECTOPOHHC;
— yCTaHABIMBATh  CYIIECTBEHHBIM TMPU3HAK WIM  OCHOBAaHUSA [UISI  CPaBHEHUS,
KJIacCU(UKAIUU U 0000IIEeHNUS;
- OTIPEICIIATE TSNIN JCSITSILHOCTH, 33]1aBaTh ITAPAMETPhl U KPUTESPHUH UX JTIOCTHIKECHUS,
- BBISBJISATH 3aKOHOMEPHOCTH M IPOTHBOPEUHS B PACCMATPHBACMBIX SIBIICHUSX
- BHOCHUTH KOPPEKTHBBI B JCSATCIHHOCTH, OIICHUBATH COOTBETCTBHE PE3yJIbTATOB IICIISM,
OIICHUBATh PUCKH TOCIICICTBUN JACSITEILHOCTH;
— pa3BUBaTh KPEaTUBHOE MBIILICHUE MPU PEIICHUH KU3HEHHBIX TIPoOieM

0) bazoevle ucciedosamenbckue Oeucmeust:
- BJIQJICTh HABBIKAMHU YYeOHO-HCCIICTOBATEIIBCKOW U TIPOSKTHOW JCSITEILHOCTH, HABBIKAMH
paszpelrieHus mpoodsieM;
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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 MOJYyYEHHbIE B XOJAE pEUICHHs] 3aJaud pe3yNbTaThl, KPUTUYECKU
OLICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;
- yMETh TIEPEHOCHTHh 3HAHWS B I[IO3HABATEIBHYI0O M  MPAKTHYECKYyl0 o0yacTu
KU3ZHEACSITEIBbHOCTH;
- YMETbh UHTETPUPOBATh 3HAHMSI U3 PA3HBIX MPEIMETHBIX 00IacTei;
- BBIIBUTATh HOBBIE HJI€U, MpeJIaraTh OPUTHHAIbHbBIE MTOJXObl U PELICHHUS,
- CIOCOOHOCTH MX MCHOJIb30BaHUS B IO3HABATEILHOM U COLIMATILHON MPAKTHKE

8) paboma c ungopmayuei.
— BIIQJIETh HAaBBIKAMU TMOJy4€HHUS HHPOpPMAIMM H3 HUCTOYHUKOB PAa3HBIX THIIOB,
CaMOCTOSITENIbHO ~ OCYLIECTBJISITh IOUCK, aHalu3, CUCTEeMATHU3alMI0 U HWHTEPIPETALUIO
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 JIOCTOBEPHOCThH, JISTUTHMHOCTh MH(POPMAITIH, €€ 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, TEXHUKH O€30TIaCHOCTH, TUTUEHBI, PECYPCOCOCPEKECHHSI, TPABOBBIX U
ATUYECKUX HOPM, HOPM HUH(OPMAIIMOHHOM O€30MacCHOCTH;
- BIIQJICTh HABBIKAMU pPACIO3HABAaHWS H 3aIluThl HWH(pOpMamwu, WHOOPMAMOHHON
0€30MacHOCTH JTUYHOCTH

Osnadenue yHueepcanbHolMu pecyiamueHbIMU 0eUCMEUAMU:

a) camoopeanuzayus:
— CaMOCTOSITENTFHO OCYIIECTBIISITh MMO3HABATEIBHYIO NEATEIbHOCTD, BBISBISATH MPOOIEMBI,
CTaBUTh M (OPMYIUPOBaTh COOCTBEHHBIE 3aMa4dl B 0Opa30BATEIBHOW JESITEIBHOCTH U
YKU3HEHHBIX CUTYaITUsX;
— CaMOCTOSITENTFHO COCTABJIATH IJIAH PELICHUSI TPOOIEMBI C YIETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MIPEAOUTEHUII;
— 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 CUTYalluH, BEIOOpa BEPHOTO PEIICHUS;
— yMETb OIICHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATD PEIIEHUS TI0 UX CHIKEHUIO;

8) IMOYUOHANBHDIL UHMEILIEKM, NPeONoNa2arouull ChOPMUPOBaAHHOCb!
- BHYTPEHHEH MOTHBAIIMH, BKIIOYAIOIIEH CTPEMJICHHE K JOCTIDKEHUIO IIETH U YCIeXy,
ONTHMH3M, HHUITUATUBHOCTh, YMEHHUE JICHCTBOBATH, MCXO/IS U3 CBOMX BO3MOXHOCTEH;
— COLIMAJIbHBIX HABBIKOB, BKITIOYAIOIIUX CIOCOOHOCTh BBICTPAUBATh OTHOIICHHUS C IPYTUMHU
JIFOJIbMU, 3a00TUTHCSI, IPOSIBIIATH HHTEPEC U pa3peniatb KOHOIUKTHI
— TOTOBHOCTBH K CAMOPa3BUTHIO, CAMOCTOSITEIHHOCTH M CAMOOTIPEICTICHHIO;
— OBIIaJICHHE HAaBBIKAMU  y4eOHO-UCCIIEOBATENbCKOM, TPOSKTHOW W  COLMAaIbHOU
JeSITEIIbHOCTH;

Osnadenue yHugepcanbHblMu KOMMYHUKAMUBHBIMU 0CUCMGUAMU:

0) cosmMecmHas 0esimebHOCb.
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- MOHUMATh U UCIIOIH30BATh IPEUMYIIECTBA KOMAH/IHOW M MHIUBHUyaIbHON pabOTHI;

- NPUHUMATh eI COBMECTHOW JAEATENbHOCTH, OPraHU30BBIBATH M KOOPAMHUPOBATH
JCUCTBHS IO €€ JOCTM)KEHHIO: COCTaBIIATh IUIAH JEWCTBHM, PacIpelessiTh POIH C Y4ETOM
MHEHHUH yJaCTHUKOB 00CYKIaTh Pe3yIbTaThl COBMECTHON 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 MHUIIMATUBHBIM.

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 paCIpOCTPaHEHUE IEePCOHANBHBIX JaHHBIX; COOJIOACHHE TPEeOOBAaHUIN TEXHHUKH
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;

- yYMEeTh OpraHuM30BbIBaTh JMYHOE HH(POPMALMOHHOE IPOCTPAHCTBO C HCIOJIb30BAHUEM
Pa3IMYHBIX CPEJCTB LU(PPOBBIX TEXHOJIOIU; MOHUMaHHE BO3MOXKHOCTEH LU(PPOBBIX CEPBUCOB
TOCYJapCTBEHHBIX YCIYT, IU(PPOBBIX 00pa30BaTEIbHBIX CEPBUCOB; TOHUMAHNE BO3MOXKHOCTEH 1
OTPaHUYEHUN TEXHOJOIMH HCKYCCTBEHHOI'O HHTEIUIEKTa B Pa3IMYHBIX OO0JIACTSX; HaIW4Me
npeAcTaBieHuid 00  WCTMONBb30BaHUM  HMH()OPMAIIMOHHBIX ~ TEXHOJOTUH B Pa3IUYHBIX
npodeCCHOHANIBHBIX chepax

- YMEThb peajn30BaTh JSTalbl pEHICHUs 3aJady Ha KOMIIBIOTEpPE; YMEHHME peaJu30BbIBaTh Ha
BBIOPAaHHOM JJIsl M3YYEHHUs s3bIKe MporpaMMupoBaHus Bbicokoro ypoBHs (Ilackanb, Python,
Java, C++, C#) TumoBble aqropuTMbl O0OpaOOTKH YHCEN, YHUCIOBBIX MOCIEI0BATEIHLHOCTEH U
MacCHBOB: TMpEJCTaBIEHUE 4YHCIa B BHUAE Ha0Opa MPOCTHIX COMHOXKHUTENEH; HaXOXKIeHHE
MakCUMaJdbHOW (MHUHUMaNbHOW) LU(QPB HATYpaJbHOTO 4MCIA, 3allUCAaHHOTO B CHUCTEME
CUHCIJIEHUSI C OCHOBaHUEM, He mpeBblmaronmM 10; BbrancieHue 000OIIEHHBIX XapaKTePUCTHK
AJIIEMEHTOB MacCHBa WJIM YHUCJIOBOM MOCIEA0BATEIbHOCTU (CYMMBI, NMPOU3BENCHUS CPEIHETO
apu(MeTHYECKOro, MUHUMAJIBHOIO W MAaKCHUMAaJIbHOTO 3JEMEHTOB, KOJIMYECTBAa 3JIEMEHTOB,
YIIOBJIETBOPSIOUINX 3a/JaHHOMY YCJIOBHIO); COPTUPOBKY 3JIEMEHTOB MacCHBa;

- BJIQJIETh NPEJCTABICHUAMU O POJU MHPOPMALMU U CBSI3aHHBIX C HEll MPOLIECCOB B NMPHUPOJIE,
TEXHHUKE U OOIIECTBE; MOHIATUSIMH «MH(POPMaLUsi», «MH(OOPMALMOHHBINA MPOLIECCH, «CUCTEMAY,
«KOMIIOHEHTBl CHUCTEMBD» «CUCTEMHBIH 3¢ dexT», «MHPOpPMalMOHHAs CUCTEMa», «CHUCTEMa
yIpaBiIeHUSN»; BlaJeTh METOJaMU MOUCKAa MHPOpMalK B ceTu VIHTEepHET; yMeTh KPUTUYECKU
OlLIEHUBATh MH(OpPMAIHIO, TOIYUYEeHHYIO U3 ceTH MHTepHeT; XapakTepu3oBaTh OOJIbIINE JaHHBIE,
MPUBOJIUTH MPUMEPHI ICTOYHUKOB MX TOJYyYEHHS U HAIIPaBJICHUS UCIIOJIb30BaHU;

- TOHMMaTb OCHOBHBIE TIPUHIMIIBI YCTPOHCTBA M (YHKIIMOHMPOBAHUS COBPEMEHHBIX
CTAllMOHAPHBIX W  MOOWJIBHBIX KOMIIBIOTEPOB; TEHACHLUMHA PpPa3BUTHS  KOMIIBIOTEPHBIX
TEXHOJIOTUH; BIa/IeTh HaBbIKAMU pabOTHI ¢ ONEPAMOHHBIMUA CUCTEMAMU M OCHOBHBIMH BUIAMU
IIPOrPaMMHOT0 OOecTieueHus sl peleHusl y4eOHbIX 3a/1a4 110 BRIOpaHHOM criennain3aliuy;

- UMETh NPEJICTABICHUS O KOMIBIOTEPHBIX CETAX U UX POJU B COBPEMEHHOM MHpe; 00 00IIMx
MPUHIINIIAX pa3pabOTKU U GYHKIIMOHUPOBAHUSI UHTEPHET-TIPUIIOKEHUI;

- TMOHUMATh OCHOBHBIE MPUHIUIMBI JUCKPETH3AIMK Pa3IMYHBIX BHJIOB HH(OpPMAlUU; YMETh
onpeaensiaTh MHPOPMAMOHHBIM 00BbEM TEKCTOBBIX, I'paMYeCKUX M 3BYKOBBIX J@HHBIX IPU
3aJJaHHBIX TapaMeTpax AUCKPETU3AllNY;
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- yMeTb CTPOUTh HEpPAaBHOMEPHBIE KObI, JIOMYCKAIOIIWE OJHO3HAYHOE JIEKOAUPOBAHUE
cooOmeHuii (mpeuKCHBIE KOJBI); HCIIOJB30BATh MPOCTEUIINE KOIbI, KOTOPHIC IO3BOJISIOT
00HapyXUBaTh U UCIIPABIIATH OMIMOKU MIPH MepeIaye TaHHBIX;

- BJIAJIETh TEOPETUYECKUM aIIapaToOM, MO3BOJISIOLUIUM OCYILECTBIATh IPEICTABICHNE 3aJaHHOTO
HATYpaJIbHOTO 4YHCJIa B PA3JIMYHBIX CHUCTEMaX CUYHUCIICHUS;, BBINOIHATH MpeoOpa3oBaHUs
JIOTHYECKUX BBIPAKECHUHN, UCTIONB3YS 3aKOHBI alreOphl JIOTHUKH; ONPEAEIITh KpaT4alIInui MyTh
BO B3BEUICHHOM TIpade U KOJIMYECTBO IyTed MeXJIy BepUIMHAMH OPHEHTHPOBAHHOIO
AIUKIINYeCcKoro rpada;

- YMETh YMTaTh W MOHMMATH MPOTPAMMBI, PEATH3YIOIINE HECIO0XHbIE aITOPUTMBI 00pabOTKH
YHCJIOBBIX U TEKCTOBBIX JAHHBIX (B TOM YHCJIE€ MACCUBOB M 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 HECIIOKHBIX IIPOrpamm,
BKJIFOYAIONIUX IIMKJIbI, BETBJICHUS M TMOJIPOTrPaMMbl, TPHU 3aJaHHBIX MCXOJHBIX JTAHHBIX;
Mo (pULIMPOBATh TOTOBBIE NMPOTPAMMBI JJISl PELLIEHUS] HOBBIX 3a/1a4, MCIIOJIb30BaTh UX B CBOMX
mporpaMMax B KauecTBe MOJAIporpaMm (iporeayp, GyHKIui);

- yYMeThb CO3/1aBaTh CTPYKTYpPUPOBAHHBIE TEKCTOBBIE JIOKYMEHTBI U JIEMOHCTPAI[MOHHBIE
MaTepuaibl C MCIOJIb30BAaHUEM BO3MOXKHOCTEH COBPEMEHHBIX MPOTPAMMHBIX CPEICTB U
00JIaYHBIX CEPBHCOB; yYMEHHE HCIIONB30BaTh TAaONUUYHBIC (pEISAIHMOHHBIE) 0a3bl HTAHHBIX, B
YaCTHOCTH, COCTAaBJIATH 3ampochl B 0a3aX AaHHBIX (B TOM YHCIE BBIYHMCISIEMBIE 3aIlPOCHI),
BBITOJIHATh COPTUPOBKY U IOUCK 3amuceid B 0a3e JaHHBIX; HANOJHATH pa3paboTaHHyrO 0a3y
JMAHHBIX; yYMEHHE WCIIONb30BaTh JJEKTPOHHBIC TaONWUIBI MAJI aHaiu3a, MPEJCTaBICHUS U
00pabOTKM NAaHHBIX (BKIJIFOYAsI BBIYMCICHHE CYMMBI, CPETHETO apu(PMETHIECKOT0, HAanOOIIBIIETO
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€ MOJEIMPOBAaHMs; OLIEHMBATh AaJeKBaTHOCTb MOJEIU MOJEIUPYEMOMY
00BEKTY UITH TPOIIECCyY; MPEACTABIATh PE3YIbTaThl MOJICTUPOBAHUS B HATTISIHOM BUJIE;

- yMeThb KJacCU(QUIMpPOBaTb OCHOBHBIE 3a/Jadydl aHalu3a JaHHBIX (MPOTHO3UPOBAHUE,
KIaccuUKalus, KiIacTepu3alus, aHalu3 OTKIOHEHUMN); TOHUMATh [OCIEI0BAaTEIbHOCTh
pelieHus 3a7ad aHaiu3a JaHHBIX: cOOp NEPBUYHBIX JIAaHHBIX, OUYMCTKAa M OLEHKAa KadecTBa
JAHHBIX, BBIOOP W/WIIM MOCTPOCHHE MOJENH, IpeoOpa3oBaHUE JAAHHBIX, BU3YyalIHU3allis JaHHBIX,
MHTEpIIpETaLMsl pe3yJIbTaTOB;

- HMeTh TpPEACTaBICHHS O O0a30BBIX MPUHIUNAX OpraHu3aluu U (QYHKIUOHUPOBAHUS
KOMITBIOTEPHBIX CETEH;

- YMETb OIPENEIATh CPEAHIOI0 CKOPOCTh IEpPEAaud JAHHBIX, OLICHWBATh W3MEHEHHE BPEMEHU
nepegavyy npu U3MEeHEeHUH HH()OPMAaLlMOHHOTO 00beMa IaHHBIX U XapaKTEePUCTUK KaHajla CBSI3U;
- yYMeTb CTPOUTHb KOJ, OOECHEeUMBAIONINN HAUMEHBIIYI0O BO3MOXXKHYIO CpPEIHIOI JIHHY
COOOIlleHUsI TMPU H3BECTHOM YACTOTE€ CHMBOJIOB; MOSCHATH MPUHIUIBI PabOThl MPOCTHIX
QITOPUTMOB C3KATHS JIAHHBIX;

- YMETh WCIOJIb30BATh NPU PELIEHUH 3a/1a4 CBOMCTBA MO3UIIMOHHON 3aMKCH YHCEN, aITOPUTMBI
IIOCTPOEHHUS 3alUCH 4YMCa B MO3ULHMOHHOW CHCTEME CYMCIEHHUS 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 CYHUCIEHHUS; YMEHHE CTPOUTh JIOTMYECKOE BBIpA)KEHUE B
JTU3BIOHKTUBHOW U KOHBIOHKTUBHOW HOPMANBHBIX (hOpMax MO 3aJaHHOW TablMIle UCTUHHOCTH;
uccienoBarb 00JacTb HCTUHHOCTH BBICKA3bIBAHUSA, COJEPIXKAIIEro IIEpPEMEHHBIE; pelaTh
HECJIOKHBIE JIOTUYECKHE YpPAaBHEHUS; YMETh pellaTh JITOPUTMUYECKHE 3aJauM, CBSI3aHHBIE C
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aHamm3oM TpadoB (337aYdl IMMOCTPOCHHUS ONTHMAIBHOTO IyTH MEKAY BeplIIMHaMu rpada,
ONpeNeNIeHUs] KOJIMYECTBA pA3IMYHBIX MyTEH MEXIy BepIIMHAMH OPHUEHTHPOBAHHOTO
AIMKJINYECKOTO Tpada); yMETh UCIIONIB30BaTh JCPEBbS MIPH aHATIM3E U MMOCTPOCHUH KOJIOB M JIJIS
npeCTaBiIeHNUs apu(PMETHUECKUX BBIPAKCHUH, MPH PEIICHUH 33Jad MOUCKAa M 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 TMO3UIIMOHHOM CHUCTEME CYUMCICHUS, JEIUMOCTh IIeNBIX YHCEN; HAaXOXKACHUE 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 ITOPUTMOB (CYMMHUpPOBAHHE JJIEMCHTOB MAaCCHBA,
COPTHPOBKA MacCHBa, NEpeOOpHBIC aNTOPUTMBI, JBOWYHBIH MOWUCK) W MPHUBOAWUTH IMPHUMEPHI
HECKOJIbKUX JITOPUTMOB Pa3HOM CIIOXKHOCTH JIJISl PEIICHUS OHOM 3a/1auu;
- BJIaJETh YHHUBEPCAJIBHBIM S3BIKOM IPOrpaMMHpOBaHUs BbICOKOro ypoBHs (Ilackans, Python,
Java, C++, C#), npencraBieHus MU 0 0a30BBIX TUIIAX JAHHBIX U CTPYKTypax JAHHBIX; YMEHUE
UCITIOJIB30BaTh OCHOBHBIC  YIPABJSIOIIME KOHCTPYKIIMHM, YMETh OCYIICCTBJIATH aHAJM3
NPEUIOKEHHONH MPOTpaMMBbI: OIPENENATh Pe3ybTaThl PabOTHl MPOTPaMMBI TPU  33aJaHHBIX
UCXOJIHBIX JAHHBIX; ONPEACATh, TPU KAKHX HCXOJHBIX JAHHBIX BO3MOXXHO IMOJyYCHUE
yKa3aHHBIX PEe3yJbTaTOB; BBIABIATH JAaHHBIC, KOTOPhIE MOTYT NPUBECTH K OIMHMOKEe B pabore
pOTrpaMMebl; GOPMYITUPOBATH MPEIUIOKEHUS 110 YIYUIICHHIO TPOrPAMMHOTO KOJIa;
- YMETh pa3pabaThiBaTh U PEAIM30BBIBATH B BUE MTPOTPaMM 0a30BBIE aJTOPUTMBI; UCTIOIB30BATh
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 JUIsl 00pabOTKU
YHCIIOBBIX JAaHHBIX ¥ CHMBOJBHBIX CTPOK; HCIIONB30BaTh TPH pa3pabOTKe MporpamMm
OMONMMOTEKM TMOANPOrpaMM; 3HaThb (YHKLIMOHAJIbHbIE BO3MOXXHOCTH HHCTPYMEHTAIBHBIX
CPeACTB Cpeabl pa3padOTKH; YMEHHE HCIIONB30BaTh CPEACTBAa OTIIAIAKH IPOrpaMM B Cpefe
MPOrPaMMHUPOBAHHUS; YMEHHE IOKYMEHTUPOBATh IPOTPAMMBI;
- YMETh CO3[1aBaTh BEO-CTPAHUIIBI, yMEHHE MCIIOIH30BATh AIICKTPOHHBIE TAOIUIIBI JIJIsl aHAIIN3A,
npeJcTaBiIeHns U 00pabOTKU JaHHBIX (BKJIIOYasi BEIOOP ONTUMAJILHOTO PELeHUs, TOA00p JIMHUU
TPEH/a, pelIeHNe 3a/1a4 TPOTHO3UPOBAHNS); BIaJIeTh OCHOBHBIMU CBEJCHUSMH 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 OMpCACIICHUA, AKCHOMBI U TCOPCMbI, IPUMCHATH UX, ITPOBOJUTH JOKA3ATCIbHBIC
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 MOHATUAMU: (YHKUUS, HeNpepblBHAs (QYHKIMS, MPOU3BOJIHAS,
nepBooOpasHasi, OMpEACTCHHbIM HWHTErpai; yMeTh HaXOIUTh MPOU3BOJIHBIE 3JIEMEHTaPHBIX
GyHKIMH, UCIIONIb3YSl CIPAaBOYHBIE MAaTepUalbl; UCCIEA0BATh B MPOCTEHIINX CIIydasix (YHKIIHH
Ha MOHOTOHHOCTb, HAXOJUTh HAWMOONbIIME M HAUMEHbLIME 3HAaueHUs (YHKIH; CTPOUTH
rpauKd MHOTOYJICHOB C MCIOJB30BaHMEM allllapara MaTeMaTH4YecKOro aHalln3a; MPUMEHSTh
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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,;

- YMEThb OIEPHPOBATh IOHATUSMH: palMOHANbHAs (QYHKIUS, TIIOKa3aTedbHas (QYHKIHS,
creneHHast (pyHKIMA, JorapupmMudeckas QyHKIUSA, TPUTOHOMETpUYEeCKHe (YHKIIUU, 0OpaTHBIC
(GyHKIMM; yMEHHE CTPOUTh TpadukyM H3ydeHHBIX (YHKUMH, HCIONIB30BaTh Tpaduku Ipu
U3YyYEHHUH TPOIECCOB M 3aBHCUMOCTEH, MPH pEIICHUH 3aad U3 APYrHuX 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, CTOMMOCTh TOBApOB M YCIYr, HAJOTH, 3aJa4d M3 OOJAacTH yIpaBICHUS
JMYHBIMU ¥ CEMEHHBIMU (PMHAHCAMHM); COCTABIIATH BBIPAXKECHUS, YPABHEHUS, HEPABEHCTBA U MX
CHCTEeMbl 110 YCJOBHIO 3a/1aud, MHCCIICJIOBATh IIOJYYEHHOE pEUICHHE W  OLCHHUBAThH
IPaBAONOA00HOCTD PE3YIIBTATOB;

- yYMEThb ONEpPHPOBATH IOHATUSMH: CpEAHEe aphU(MeTHUecKoe, MeauaHa, HauOonbliee u
HaVMEHbIIIEe 3HAYEHUs, pa3Max, AUCIEPCHUs, CTAaHAApTHOE OTKJIOHEHHE YHCIOBOTO Habopa;
YMETh W3BJIEKaTh, HMHTEPIPETUPOBATh HH(POPMAIUIO, NPEACTABICHHYIO B Tabnumax, Ha
auarpaMMax, Tpadukax, OTpaKaroU[yl0 CBOWCTBA pEalIbHBIX TIPOLECCOB M  SIBICHUH;
NPEACTaBIATh WHPOPMAIMIO C TIOMOIIBIO TAONUIl M TUarpaMM; HCCIENOBaTh CTATHCTHYECKUE
JIaHHBIE, B TOM YHCJIE C IPUMEHEHUEM IpauIecKuX METOIOB U SJIEKTPOHHBIX CPEJICTB;

- YMETh OIEPHPOBATH TMOHITHUSMHU: CIYYalHBIA ONBIT W CIy4allHOE COOBITHE, BEPOATHOCTH
CIly4ailHOTO COOBITHSI; YMEHHE BBIYHCIATH BEPOSTHOCTH C HCIOJIb30BAaHHEM TIpadudeckux
METO/IOB; MPHUMEHSATh (OPMYIBI CIIOKEHUS M YMHOXXCHHS BEpPOATHOCTEH, KOMOMHATOpPHBIC
dakTel W (opMynbl TpU pEIICHWH 3ajad; OIEHUBATh BEPOSTHOCTU PEAJBbHBIX COOBITHIA;
3HAKOMCTBO CO CIYYalHBIMH BEJIIMYMHAMH; YMEHHE MPUBOIUTH MPHUMEPHI MPOSBICHUS 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 HUpSIMBIMH, Yol MEXIy TPSMOW M IUIOCKOCTBIO, YTOJ 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 OLEHUBATh Pa3Mepbl 0OBEKTOB OKPYKAIOIIEro MUpa;

- YMETh OIEpUpPOBaTh TMOHATUSMH: MHOTOIPAaHHHMK, CEYCHHWE MHOTOTpaHHHKa, KYO,
napanjenenunes, npusmMa, nupamuaa, Gurypa 1 moBepxXHOCTb BpallleHUs, LIUJIUH/IP, KOHYC, 11ap,
cdepa, ceueHuss GUTypbl BpaleHHs, MIOCKOCTh, Kacamomasics cdepsl, HWIMHAPA, 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 IMOBEPXHOCTH BpAIEHUS, UX CEYCHHS OT PYKH, C MOMOILBIO
YEepTESIKHBIX WHCTPYMEHTOB M D3JICKTPOHHBIX CPEICTB; YMEHHE pAcCIO3HAaBaTh CHMMETPHIO B
POCTPAHCTBE; YMEHHE Paclio3HaBaTh MPAaBUIbHbIE MHOTOTPAaHHUKHY;

- yYMeThb ONEpUPOBATh IOHATHSMHU: [ABIKEHHE B TPOCTPAHCTBE, MOMO00HBIE (UTYpHI B
IPOCTPAHCTBE; MCIIOJIb30BaTh OTHOILIEHHE IUIONIAAeH MOBEpPXHOCTEH M 00BEMOB MOAOOHBIX
buryp npu pernieHuu 3aaay;

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

- YMETh ONEpPHPOBATh MOHATUSAMH: NMPSMOYToJbHAs CHCTEMa KOOPJMHAT, KOOPJIMHATHI 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 MOAXOAIIMI HM3YyYEHHBIM METOJ MAJs pELIeHUs 3aJaud, paclo3HaBaTh
MaTeMaTHuecKkue (hakThl 1 MaTeMaTHYECKUE MOJICNU B MPUPOJHBIX U OOIIECTBEHHBIX SIBICHUSX,
B UCKYCCTBE; YMEHHUE NPUBOJIUTH NPUMEPBI MATEMAaTUUYECKUX OTKPBITHH POCCHICKON 1 MUPOBOM
MaTeMaTUYECKON HAYKH.

- YMETb ONEpUpPOBaTh IMOHATUSAMH: OIpEJENIEHHE, aKCHOMa, TeOpeMa, CIEICTBUE, CBOICTBO,
MpHU3HAK, J0Ka3aTeILCTBO, PABHOCUILHBIC (DOPMYITHPOBKH; YMEHHE POPMYITUPOBATH 0OpaTHOE U
IPOTUBOIOJIOXKHOE YTBEPKACHUE, IPUBOIUTH IPUMEPBI U KOHTPIPUMEPBI, UCIIOJIb30BaTh METO/
MaTeMaTUYeCKON MHIYKIUH; MPOBOJUTH JOKA3aTEJIbHbIE PACCYXACHMs IPHU PEIIEHUHU 3ajad,
OLIEHUBATh JIOTMUYECKYIO MIPABUIIBHOCTD PACCYKICHUMN;

- YMETbh OIEpUPOBATh MOHATUSMHU: MHOXKECTBO, [TOJMHOKECTBO, ONEPALlMU HaJ MHOXKECTBAMHU;
YMEHHUE HCIOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIM ammapaT Ui ONUCAaHHUs peabHbIX
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/1aBaTh W OIMUCHIBATh I'padbl Pa3TUYHBIMU CIIOCOOAMHM; HCIIONB30BaTh Tpadbl MpH
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 YHUCIO, IIEJI0€ YUCIO, OCTaTOK MO MOAYIIO,
pallMOHATIBHOE  YHCIO, HPPALUOHAIBHOE YHUCIO, MHOXECTBA HATYpaJbHBIX, LEJbIX,
palMOHANIbHBIX, JECWCTBUTENIbHBIX UHCEN, YMEHHUE HCIOJb30BaTh MPU3HAKU JEIUMOCTH,
HalMEHbUIMHA OOIIMHA JenuTenb M HauMeHblllee ofIee KparHoe, ajroputMm EBkiauaa mnpu
PELIeHNH 3a]1a4; 3HAKOMCTBO C Pa3JIMYHbIMU O3UIIMOHHBIMHU CUCTEMAaMH CUMCIICHUS;

- yMeThb CBOOOJHO ONEpPHpPOBaTh TMOHATHAMM: CTENEHb C LEJIbIM I0Ka3aTellieM, KOpPEHb
HaTypaJIbHOM CTENEHM, CTENEeHb C PAalMOHAJIBbHBIM MOKA3aTelleM, CTENEHb C JIEHCTBUTEIbHBIM
(BelIecTBEHHBIM) IOKa3aTesleM, JOrapu@m 4ucia, CUHYC, KOCUHYC U TaHT'€HC MPOHU3BOJIHHOTIO
YHUCIIA;

- YMETb ONEepUpOBaTh MOHATUSAMHU: TOXKJIECTBO, TOXKJIECTBEHHOE NpeoOpa3oBaHUE, ypaBHEHUE,
HEPAaBEHCTBO, CUCTEMAa YpPaBHEHHH M HEPaBEHCTB, PaBHOCWJIBHOCTh YPAaBHEHMH, HEPABEHCTB U
CHCTEM, DalMOHAJbHBIE, UpPpAllMOHAJIbHBIE, IOKa3aTelbHble, CTENEHHbIE, JIorapudMuieckue,
TPUTOHOMETPUYECKUE YpPaBHEHUs, HEpPaBEHCTBA M CHCTEMbl; yYMEHHE pelllaTh YpaBHEHUS,
HEPABEHCTBA U CUCTEMBI C IMIOMOILBIO PA3IMYHBIX IPUEMOB; PEIIaTh YPABHEHMSI, HEPABEHCTBA U
CUCTEMBI C MapaMeTpoM; MPUMEHSTh YpaBHEHHS, HEPABEHCTBA, UX CHCTEMbI JUIS pPELICHUS
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 (YHKIMS, CTENeHHas (QYHKUUS C LEeIbIM
MoKasaresieM, TPUTOHOMETpUYecKHe (QYHKIMH, OOpaTHble TpPUTOHOMETpUYecKue (yHKIHUH,
nokaszaresbHas U Jorapupmuueckas GyHKIHUN; YMEHUE CTPOUTh IpaduKu (PYHKIMHA, BBITIOIHATh
npeoOpa3zoBanus rpaduKoB PyHKIINIA;

- YyMeTb HCHOJb30BaTh Ipaduku (YHKIMHA JUIS W3Y4EHHUs NPOLIECCOB U 3aBHCUMOCTEH Mpu
pelIeHny 3a7a4d U3 JIpyrux y4yeOHbIX MPEeIMETOB U U3 peajbHOU KM3HU; BbIpaXKaTh (popMyIaMu
3aBUCUMOCTH MEXKy BETMUMHAMY;

yMeHHE CBOOOJHO ONEPUPOBATh MOHATHSIMH: YETHOCTh (PYHKIIHMH, MEPUOTUYHOCTH ()YHKIIUH,
OTrPaHUYEHHOCTh (DYHKIIMHM, MOHOTOHHOCTH (DYHKLUH, 3KCTpeMyM (QYHKIMH, HauOojbllee M
HauMeHbIlIee 3HaYeHUs] PYHKIIMU Ha IPOMEXYTKE; YMEHHUE TPOBOAUTDH UCCIIEI0OBaHNE (PYHKIINH;
YMEHHUE HUCIONB30BaTh CBOMCTBA U Ipaduku (GYHKUMN A7 pelieHs] ypaBHEHH, HEpaBeHCTB U
3aJa4 C IapamMeTpaMu; H300pakaTb Ha KOOPAWHATHOM IJIOCKOCTM MHOKECTBA pELIEHUMN
YPaBHEHHUI, HEPABEHCTB U UX CUCTEM;
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- yMeTb CBOOOJHO ONEpUPOBaTh IOHATHAMM: IIOCJIENOBATEIBHOCTh, apudMeTHUecKas
nporpeccusi, TE€OMETpPHYECKash Mporpeccus, OECKOHEYHO yOBIBalomasi TIeOMETpHUYECcKas
IIPOrpeccusi; yMEHHE 3a/1aBaTh IOCIECJOBATEILHOCTH, B TOM YHCJE C IIOMOILBIO PEKYPPEHTHBIX
dopmyu;

- YMeTh ONEpPUPOBATh MOHATUAMH: HENPEPHIBHOCTh (DYHKIMM, aCUMOTOTHI rpaduka ¢yHKUUH,
nepBasi ¥ BTOpast MPOU3BOAHAA (DYHKIMH, TEOMETPUIECKUN U PU3UUECKUI CMBICI TPOU3BOIHOM,
nepBooOpa3Hasi, ONpeeseHHbI UHTerpajl; yMEHHE HaXOAWTh aCUMITOTHI Ipapuka (yHKLIUY;
YMEHHUE BBIYUCIATH MPOU3BOIHBIC CYMMBI, IPOU3BEACHHS, YACTHOTO M KOMIO3UIMU (DYHKITHIA,
HaXOJUTh YpaBHEHHE KacaTebHOU K rpaduKy QyHKIMHU;

YMEHUE UCMOJb30BATh MPOU3BOAHYIO IS HUCCIEAOBaHUS (QYHKIMHA, Ui HaXOXKICHUS
HAWIYYIlero pelieHus B IPUKIaJHbIX, B TOM YHCJIE€ COLUAIbHO-3KOHOMUYECKUX U (PU3MUECKUX
3aadax, Ui ONPENEICHUs CKOPOCTH M YCKOPEHUS; HaXOOUTh IUIOMIATN U 00BeMBI GUTYp C
IIOMOLIbI0 MHTErpajia; MPUBOAMTH IIPUMEPHl MAaTEMaTHYECKOIO MOJEIHMPOBAHUSA C IOMOILBIO
muddepeHIMATBEHBIX YPaBHEHHI,

- YMETh ONEPUPOBATH MOHSITUSIMH: KOMIUIEKCHOE YHMCIIO, COIPSKEHHbIE KOMIUIEKCHbBIE YMCIIa,
MOIyJdb UM apryMEHT KOMIUIEKCHOIO u4ucia, ¢opMa 3amucH  KOMIUIEKCHBIX — YHCEN
(reomeTpuyeckas, TpUTOHOMETpHUYEeCKas ©  anreOpaumdeckas); yMeTb  HIPOM3BOAUTH
apupMeTHuecKue ACUCTBUS C KOMIUIEKCHBIMU YUCIIAMH; IPUBOAUTH MPUMEPBI UCIOIb30BAHUS
KOMIUIEKCHBIX YHCEIT;

- yMeTb CBOOOJIHO OIIEPUPOBATh MOHATUSAMU: CpeHee apupMeTHIecKoe, MeinaHa, HauboJbIee
U HauMEHbIllee 3HAYCHMs, pa3Max, IUCHEpPCUs, CTaHIAPTHOE OTKJIOHEHHWE JJIsi OIHCaHUs
YHUCJIOBBIX JAaHHBIX; YMEHUE HCCIEN0BaThb CTAaTUCTUYECKUE JaHHbIE, B TOM 4HCIE C
NpUMEHEHHEM TpapUUYecKuX METOJOB M DJCKTPOHHBIX CpEACTB; TrpadUvYecKd HCCIIEI0BaTh
COBMECTHBIE HAa0JIIOJICHHS C TIOMOLIBIO THarpaMM paccerBaHUs U JIMHEHHOM perpeccuy;

- yMETh HaXxOJWThb BEPOATHOCTU COOBITUH C MCHOJIb30BAaHUEM TIpaUUECKUX METOJIOB;
OPUMEHSATH Ul pelIeHus 3a1ad (pOpMyIbl CIOKEHUS U YMHOXKEHHsI BEpOSATHOCTEH, (hopmyry
NOJIHOM BeposiTHOCTH, (opMyny bepHymin, komOuHaTopHbIe (DaKkThl U (HOPMYIBI; OLIEHUBAThH
BEPOSITHOCTH pEalbHBIX COOBITHH; yMEHHE OINEepHpOBATh MOHATUSAMH: ClydaiiHas BeIWYHMHA,
pacmpeneseHne BEpOATHOCTEW, MaTeMaTUYecKOe OXKHJaHue, JUCIepCcUs U CTaHJapTHOE
OTKJIOHEHUE CIy4aiiHOM BeNUYMHBIL, (YHKIMM paclpelesieHUus] M IUIOTHOCTH PAaBHOMEPHOTO,
MOKAa3aTeIbHOIO0 ¥ HOPMAaJbHOTO pacHpe/eeHUi; yMEHNE MCIOIb30BaTh CBOMCTBA M3YUYEHHBIX
pacripesiesIeHuil 11 pelieHus 3a1a4; 3HaKOMCTBO € MOHATUSAMH: 3aKOH OOJIBIINX YUCEI, METOIbI
BbIOOPOYHBIX MCCIIEI0BAaHUN; YMEHHUE TPUBOIUTH IPUMEPHI TPOSABIICHUS 3aKOHA OOJIBIINX YHCET
B IIPUPOAHBIX M OOLIIECTBEHHBIX SIBJICHUSIX;

- yMeTb CBOOOJHO ONEpPUPOBATh MOHATUAMU: TOYKA, MpsAMas, IUIOCKOCTb, MPOCTPAHCTBO,
OTpE30K, Jy4Y, IUIOCKMM YroJ, IBYTpaHHBIA yTroJI, TPEXIPaHHBIA yroJ, IEpeceKaroluecs,
napajuleJIbHbIe M CKPEIIMBAIOIIKECS MPsAMBbIE, MapaIeIbHOCTh U MEePHEHANKYIIPHOCTD MPSIMBIX
U IUIOCKOCTEH, Yroia MeXAy HNpSAMbIMH, Yrojl MEXAY NpsMOM M IUIOCKOCTBIO, Yrojl MEXIy
IUIOCKOCTSIMU; YMEHHUE HCIONb30BaTh MPU PEHICHWH 3aJa4 H3Yy4YeHHble (DAKThl U TEOPEMBbI
IUIAaHUMETPUH; YMEHHE OLEHUBAaTh pa3Mepbl OOBEKTOB B OKpPYKAIOUIEM MHUPE; yMEHHUE
ONepupoBaTh  MOHSATHSMH:  MHOTOTPAaHHUK, CEYEHHE  MHOTOIPAaHHUKA,  MPaBUJIbHBIN
MHOT'OTpaHHMK, MPU3Ma, THUpamMuaa, GUrypa U NOBEPXHOCTh BpallleHUs, IHJIUHAP, 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 MHOTOTPaHHHUKH, (UTYpPbl M TOBEPXHOCTHU
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 MPU3HAKAX '€OMETPUUYECKUX (UTYp, 00OCHOBBIBATH
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WINA ONPOBEPrarb UX; yMEHHE MPOBOAMUTH KJIACCU(PUKALNIO UTYp HO pa3IMYHbIM MPU3HAKAM,
BBINOJIHATH HEOOXOMMBIE JOTIOTHUTEIBHBIC TOCTPOCHHS,;

- yMeTb CBOOOJHO OIEPHUPOBaTh MOHATUAMU: IUIOIAAb (GUIYpbl, 00beM (UIYpbI, BEIUMYUHA
yria, pacCTOSIHME OT TOYKHM JO IJIOCKOCTH, PACCTOSIHUE MEXIY IPSIMBIMU, PACCTOSTHUE MEXIY
IUIOCKOCTSIMH, IUIOINAAb c¢epbl, IUIOMAAb IOBEPXHOCTH MHpPaMHJbl, NPU3MBIL, KOHYCA,
WIMHAPA, 00beM Ky0a, IPSIMOYTOJIBHOTO Mapajuiesienunesia, TUpaMuIbl, TPU3MBbI, [TUIHHIPA,
KOHYCa, [l1apa; yMEHHEe HaXOIUTh OTHOILIEHHE 00BEMOB IOJOOHBIX HUTYD;

- yMeTb CBOOO/JHO ONEpUPOBATh NMOHITUSAMM: IABMXKEHUE, MApPAJLICIIbHBIN MIEPEHOC, CUMMETPHUS
Ha IJIOCKOCTH M B IIPOCTPAHCTBE, IOBOPOT, MpeodpazoBaHHUE MOA00Ms, NOJOOHBIE (GUTYpBHI;
YMEHHUE paclo3HaBaTh paBHbIC M 1MOJO0OHBIE (UTYpHL, B TOM YHUCIE B NPUPOAE, HCKYCCTBE,
apXUTEKType; YMEHHUE UCIIOJIb30BaTh F€OMETPUYECKUE OTHOILIEHUS, HAXOAUTh T€OMETPUUYECKUE
BEJIMYMHBI (JUIMHA, YToJl, IUIo1Ia/lb, 00beM) NpHU PELIEHUH 3aa4d U3 IPYruX y4eOHBIX IPEIMETOB
Y U3 PEATIbHON KU3HU;

- yMeTb CBOOOJHO ONEPUPOBATh MOHATHAMHU: MPSIMOYTOJbHAs CHUCTEMa KOOPAWHAT, BEKTOD,
KOOpJMHAThl TOUYKH, KOOPJAUHATHl BEKTOPa, CyMMa BEKTOPOB, IIPOU3BEACHUE BEKTOPA HA YHUCIIO,
pasyiokeHUe BeKTopa MO 0a3ucy, CKaJsIpHOE IMPOU3BEICHHME, BEKTOPHOE INPOU3BEICHHE, Yrojl
MEXJly BEKTOpaMH; YMEHHUE HCIIO0JIb30BaTh BEKTOPHBIA M KOOPJIMHATHBIA METOA JUIsl pelIeHUus
reOMETPUYECKUX 3a7lad U 3a4ad JAPYruxX Y4eOHBIX HPEIMETOB; ONEPUPOBATh MOHATHIMU:
MaTpuua 2x2 u 3x3, onpeaenuTenab MaTpULbl, TEOMETPUUECKUI CMBICI OIPEASIUTES;

- YMETb MOJEJIMPOBATh PEAJIbHBIE CUTyallMM Ha A3BIKE MAaTEMAaTUKH; COCTABIIATH BBIPAKEHUS,
YpaBHEHHUS, HEPAaBEHCTBA M MX CHCTEMbI II0 YCJIOBHUIO 3a/1ay, HCCIENI0BaTh MOCTPOEHHBIE
MOJIEJIM C HCIOJb30BAHUEM ammnapaTa anreOpbl, MHTEPIPETUPOBATH IMOJYUYEHHBIH pe3ynbTar;
CTPOUTh MaTEMaTHUECKHUE MOJEIU C IOMOIIBI0 T€OMETPUUECKUX MOHATHI M BEIMYMH, pellaTh
CBA3aHHBIE C HUMH [PAaKTUYECKHE 3aJadyd; COCTaBIATh BEPOSATHOCTHYIO MOJEIb U
MHTEPIIPETUPOBATh IOJIYYEHHBIM pe3ynbTaT; pellarh NPUKIAgHbIE 3aJauyd  CpPeACTBaAMHU
MaTeMaTHYeCKOro aHajiu3a, B TOM YHCJIE€ COLUAIBbHO-3KOHOMHYECKOTO M (DHU3MYECKOTrO
XapakTepa;

- yMeHHE BBIOMpPATh NOAXOAALIMM METOJ MAJs pelIeHus 3a7ayd; MOHMMaHHWE 3HAYUMOCTH
MaTeMaTUKd B HW3YYEHMM MPHUPOJHBIX M OOIIECTBEHHBIX IPOLIECCOB M SIBIECHUH; YyMEHHE
pacro3HaBaTh NPOSIBJICHUE 3aKOHOB MAaTEMATHKU B HMCKYCCTBE, YMEHHME NPUBOIAUTH IPUMEpPHI
MaTE€MaTUYECKUX OTKPBITHI POCCUICKON U MUPOBOM MATEMATHYECKOW HAYKH

- yMeThb ONEpUpOBaTh TMOHATHAMM: palMOHANbHAs (YHKIUSA, IOKa3aTelabHas (QYHKLUS,
cTenieHHast (QyHKIus, Jorapugmuueckas QyHKIUS, TPUTOHOMETpHUeckue (QyHKIMH, oOpaTHbIE
(GyHKLIMU; YMEHHE CTpPOUTh TIpadUKU H3YYEHHBIX (QYHKUUH, HCMIONb30BaTh Ipaduku Hpu
M3YYEHUHU MPOLECCOB U 3aBUCUMOCTEH, MPU PELICHUH 33734 U3 JPYTUX y4eOHBIX MPEIMETOB U
3aJa4 U3 peanbHOM KU3HH; BbIpaXaTh (JOpMYIaMH 3aBUCUMOCTH MEX/y BEJTMUNHAMM;

- YMETh ONEpUpOBATH MOHATHSIMH: TOXKIECTBO, TOXKIAECTBEHHOE IpeoOpa3oBaHuE, ypaBHEHUE,
HEPABEHCTBO, CUCTEMA YPaBHEHHMM M HEPAaBEHCTB, PABHOCWJIBHOCTh YPABHEHMH, HEPABEHCTB U
CUCTEM, pPallMOHAJIbHbBIE, MpPpalMOHANIbHBIE, MOKa3aTelbHbIe, CTENEHHbIE, JorapudmMuyeckue,
TPUTOHOMETPUYECKUE YPAaBHEHHs, HEPABEHCTBA M CHCTEMbI; YMEThb pEIlaTh YpPaBHEHUS,
HEPAaBEHCTBA U CHUCTEMBI 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 TPOCTPAHCTBE, MOBOPOT, MpeoOpa3oBaHHE MOA00Us, MOA0OHBIE (UTYDHI;
yMETh paclo3HaBaTh pPaBHblE M MOJOOHBIE (UTYpBI, B TOM YHCIE€ B MPHUPOJE, HCKYCCTBE,
apXUTEKType; YMETh HCIIOJIb30BaTh I'€OMETPUYECKHE OTHOLICHHS, HAXOAUTh T'€OMETPUUYECKUE
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BEJIMUMHBI (JUIMHA, YTOJl, TUI0Ia/lb, 00BEM) MPHU PELICHUH 3a]a4d U3 APYruX y4eOHBIX MPEIMETOB
Y U3 PEAIbHOMN KU3HU

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

- YMETh ONEpPUPOBATH MOHITUSIMH: MPSIMOYrOJbHAs CUCTEMa KOOPJIWHAT, KOOPAMHATHI TOYKH,
BEKTOp, KOOPAMHATHl BEKTOPA, CKAISPHOE IMPOU3BEICHHUE, Yol MEXAYy BEKTOpaMH, CyMMa
BEKTOPOB, IPOU3BEICHHE BEKTOpPA Ha YHUCIIO; HAXOAWTh C IOMOIIBI0 H3YYEHHBIX (QOpMYI
KOOPJMHATHI CEPEeIMHBI OTPE3Ka, PACCTOSHUE MEXITY IBYMS TOUKaMHU

- yMeTb CBOOOJHO OIEpUPOBaTh TMOHATUAMU: Tpaduk GyHKIHH, oOpaTHas GyHKIHS,
KOMIO3UIUS (YHKUUH, JTUHEHHAas (QyHKIUs, KBaapaTUyHas (YHKIUS, CTENEeHHAs (DYHKIHSA C
LEeNbIM TOKa3aTeleM, TpPUTOHOMeTpuueckue (QyHKIUHU, OOpaTHbIE TPUTOHOMETPUUYECKUE
¢yHKIMH, MOKa3aTeNnbHas U Jiorapudmudeckas (QyHKIHU; YMETh CTPOUTH rpaduku (yHKIUH,
BBITNIOJHATH MpeoOpa3oBaHus rpa@uKoB (YHKIIHIA,

- YMEThb HCHOJB30BaTh rpaduku (YHKIMNA UIS W3YYEHHUS NPOIECCOB M 3aBHCUMOCTEH MpHU
pelIeHnn 3a71a4d U3 Apyrux y4eOHBIX MPEIMETOB U U3 peallbHOW JKU3HU; BBIPAXaTh (opMyIaMu
3aBHCHUMOCTH MEXIY BEIUYUHAMU;

- CcBOOOJHO ONEPHPOBATH TOHATHAMU: YETHOCTh (YHKIUH, MEPUOTUYHOCTD (YHKIIUH,
OTPAaHUYEHHOCTh (PYHKIIMH, MOHOTOHHOCTHb (YHKIIMH, 3KCTpeMyM (QYHKIUH, HauOoJsbllee U
HaMMEHbIIIee 3HAYCHUST PYHKIIUN Ha TIPOMEKYTKE; YMETh MPOBOAUTH MCCIeI0OBaHNE (PYHKIINH;

- YMETh HCIIOJIb30BaTh CBOMCTBA U Ipaduku (PYHKIMIA Ui pEIIeHUs] ypaBHEHUI, HEPABEHCTB U
3aJad € TapamMeTpaMy; H300pakaTh Ha KOOPAMHATHOW IUIOCKOCTH MHOMKECTBA pEIICHHM
YpaBHEHUM, HEPABEHCTB U UX CUCTEM

- YMeThb HWCIOJb30BaTh IPH PEIICHUH 33a/a4 HM3Y4YeHHBIE (DAaKThI M TEOPEMBl IUIAHUMETPHH,
yYMEHHUE OLIEHUBATh Pa3Mepbl 00bEKTOB OKPYKAIOIIEro MUpa

- yYMEThb ONEpUPOBATh TMOHATHAMHU: JBIDKEHHE B TIPOCTPAHCTBE, IOAOOHBIE (QUTYPHI B
IPOCTPAHCTBE; MCIIOJB30BaTh OTHOLIEHHE IUIOLIA/el MOBEPXHOCTEH M 00BEMOB IMOAOOHBIX
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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TYPU3SMA U1 CEPBUCA»

PIrYTHUC

GENEPAJIBHOE TOCYJAPCTBEHHOE BIOJIXKETHOE OBPA30OBATEJIBHOE CMK
YYPEXIEHME BbICHIET'O OBPA30OBAHVIA

«POCCUMCKHUM TOCYTAPCTBEHHBIVI YHUBEPCUTET

PIYTUC

Aucm 14

2. CTPYKTYPA U COJIEP)KAHUE OBIIIEOBPA3OBATEJIbHOM JUCIIUILIMHBI

2.1. O0beM qUCHUIIMHBI ¥ BUAbI Y4e0HOI 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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,ﬁ@ _ VUPEXIEHVE BBICIIIETO OBPA3OBAHI PTYTUC
N «POCCUMNCKNN TOCYOJAPCTBEHHBIVI YHUBEPCUTET
TYPU3SMA 1 CEPBUCA»
PIYTUC Aucm 15
2.2. TemaTnyeckuii IJIaH U CO/iePKAHNE TUCIHHUIIHHBI
Ne i/ HaumeHoBaHMe pa3/iesioB U TeM 3aHATHI O0BeM yacoB
1. OcOoOEHHOCTH POEKTHOM AesITeTbHOCTH. BUIbI MPOEKTOB 2
2. dopmynupoBaHre MpOOJEeMbl B COOTBETCTBMM C TEMOW MpOeKTa, ee | 2
aKTyallbHOCTH
3. MerTtoabl ucCiIeI0BaHUN 2
4. Omnpenenenue 1enu, 3a1a4, BEIOOp MpeMeTa U 00hEKTa UCCIEAOBAHUS 2
5. CTpyKTypa HHIUBUAYATHHOTO MTPOEKTA, AITOPUTM PaOOTHI HAJl HUM 2
6. Omnpenenenue dTamoB pabOThI, COCTaBI€HHWE IIaHa paboThl HAX | 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 MOSICHUTEILHOM 3aIMCKH WHIMBUTyaTbHOTO IMPOCKTA
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 yacoB: 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 TpeOoBaHusMHu [lomokeHuss 00 WHAMBUIYyaJbHOM TIpoekTe (ydeOHOe
WCCIICIOBAHNE 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
0011e00pazoBaTesbHOrO 1UKIA Mo cneruanbHocTu 09.02.07 «HUngpopmayuonnvie cucmemol u
npozpammuposanuer

OOyuatommiics BBIOMpaeT TeMy IO OJHOW W3 JABYX NPOQHIBHBIX IHCHUILINH,
PYKOBOJIUTENIEM HWHAMBHIYaIbHOTO TPOEKTAa HAa3HAYAETCs IIPErojaaBaTellb 10 BBIOPAHHOMN
JTVICIIATUTHHE.

3.1.1 TIlpumepHas TeMAaTHMKa WHAWBUAYAIBHBIX TMPOEKTOB MO JUCHHIJIHHE
HNudpopmaruka:

OcHo8bl npocpammupoeansl

1. Pa3pabotka nporpammsbl AJisi BBIUMCIEHUS IJIOIAAN FEOMETpUUECKUX Guryp (Kpyr,
MPSIMOYTOJIbHUK, TPEYTOJIbHUK).

2. CoznaHue KalbKyJSaTopa JJIsl BRIIOTHEHUsT 0a30BhIX apU(PMETHIESCKUX OTIEepaIInii.

3. PazpaboTka mporpamMmsl JUisi KOHBEPTAIIMH €UHUI] U3MEpeHUs (Hanpumep, KUJIOMETPHI B
MU, Tpaaychl Llenscust B @apeHTeiThl).

4. Co3gaHue MPorpaMMBbI JIJIsl TEHEpAlUK CITYyYaifHbIX YUCEIl B 3aJaHHOM JUara3oHe.

5. Pa3paboTka mporpamMMmsl JijIsi TPOBEPKH YKCIIA HA TIPOCTOTY.

2. Paboma ¢ mexcmom u cmpokamu
6. CoznaHue nporpaMMsl i OJCUeTa KOJIMYECTBA CIIOB B TEKCTE.
7. PaszpaboTka nmporpammsl JJis TOMCKA U 3aMEHBI CJIOB B TEKCTE.
8. Coznanue nporpaMMsl [is MK(POBaHUS TEKCTaA C UCTOIb30BaHueM mudpa Llesaps.
9. Pazpabotka mporpamMmbl sl IPOBEPKH TEKCTA HA TAIMHAPOM.
10. Co3nganue nporpaMmbl AJisi TEHEPAIIMK aHarpaMM U3 33JJaHHOTO CJIOBA.

3. Uepvl u paseneuenus
11. Co3nanue urpsl "Yragaii yncio" (0ab30BaTENb YrablBAET YUCIIO, 3araJaHHOE
KOMITHIOTEPOM).
12. Pazpabotka urps! "Kamens, HOXKHUIBI, Oymara" npoTUB KOMIIbIOTEpA.
13. Coznanue urpsl "Bucenumna" (yragsiBanue cioB).
14. Pazpabotka urps! "Kpectuku-nonuku'".
15. Coznanue urpsl "JIabupuHT" ¢ MCTIOJIB30BAaHUEM TTPOCTOM TpaduKy.

4. I'paghuxa u anumayus
16. Pa3zpaboTka mporpamMMsl [ pUCOBaHMs reoMeTprueckux (uryp (Hampumep, Ha Python
¢ ucrnosib3oBanueM Turtle).
17. Co3nanve aHUMAIMK JBUKEHHS 00bEeKTa (HarpuMep, M4, IBIXKYIIUNCS TI0 SKpaHy).
18. Pa3zpaboTka mporpamMmsI JIsl CO3AaHUS TPOCTOTO TpaduecKoro peaakropa.
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19. Coznmanue mporpamMmsl JIJ1s1 BU3yalu3aliK JaHHBIX (HampuMep, rpaduk GyHKINN).
20. PazpaboTtka mporpamMmsl JUIsl CO3AaHUs CIANA-II0Y U3 N300paKECHHH.
5. Beb-mexnonocuu (6a308blii yposeHy)
21. Coznanue npoctoro BeO-caiita ¢ ucrnonb3oBanuem HTML u CSS.
22. Pa3paboTka BeO-CTpaHMIIBI C MHTEPAKTUBHBIMHU dJIeMEHTaMu Ha JavaScript (Hanpumep,
KaJIbKYJISATOD).
23. Coznanue BeO-(hopMBI 7151 pEeTUCTpaIiy TI0JIb30BATEIICH.
24. PazpaboTka BeO-CTpaHUIIBI C rajiepeeit H300paKeHUH.
25. Coznianue BeO-caiiTa ¢ MCIOJIb30BaHHWEM 1a0JIOHOB (Hampumep, Bootstrap).

6. Asmomamuzayus u nonesnvie Ymuiumol
26. PazpaboTka mporpamMmsl JiJIsl aBBTOMAaTHYECKOTO CO3aHUsI PE3EPBHBIX KONHA (HailiioB.
27. Co3ganue mporpaMMsl JJIsl OMCKa (haijIoB M0 paCHIMPEHUIO B YKa3aHHOW TUPEKTOPHUH.
28. PazpaboTka mporpamMmsbl ISl TO/ICYETa KOJTMYECTBA CTPOK B TEKCTOBOM (haiie.
29. Co3aHue mporpaMMsl JJIsl aBTOMAaTHYECKON OTIIpaBKU email (Harpumep, ¢
ucnoib3oBanueM Python).
30. Pa3paboTka nporpammsl ajist reHepanui QR-ko10B.

7. Paboma ¢ oamamu u epemerem
31. Pa3paboTka nporpaMmbl AJ1s BBIYMCICHUS PA3HULIBI MEXY ABYMS J1aTaMH.
32. Coznanuie mporpaMMBbl I OTOOpaKeHUs TEKYILIEro BPEMEHH B Pa3HBIX YaCOBBIX MOSICAX.
33. Pa3paboTka nporpammsl AJ1s FreHepaluy KajaeH1aps Ha 3aJJaHHbII Mecs1] U TOJ.
34. Coznanuie mporpaMMBbl ISt HATOMUHAHHS O COOBITUSX (Hampumep, Oy IMIIbHUK).
35. Pa3paboTka nporpaMmsl AJ1s pacueTa Bo3pacTa 110 J1aTe POXKIACHUS.

8. Ananuz danHwvlx
36. Pa3paboTka mporpaMMBbl JIsl aHAIM3a TEKCTOBBIX JaHHBIX (HAIPUMED, MTOACYET YaCTOTHI
CJIOB).
37. Co3nanue MporpaMMBI JIJIs BU3YAIIM3AIMH JaHHBIX (HAIIPUMEp, IIOCTPOSHUE TPAPUKOB).
38. Pa3paboTka nporpaMmsl AJis aHaiu3a JaHHbIX U3 CSV-daiina.
39. Coznanuie mporpaMMsl [T TOMCKA AyOJTUKATOB B HAOOpe NaHHBIX.
40. Pa3paboTka nporpaMmbl JJIs1 COPTUPOBKU U (PUIBTPAIIMM JAHHBIX.

9. UckyccmeeHubilli unmesiiekm U MawurHoe obyyeHue (6a306biii yposets)

41. Pa3zpaboTka mporpaMmsl Juist Kilaccu(UKalUK TEKCTOB (HaIlpUMep, CIIaM/He CIiam).

42. Coztanue mporpaMMsl JUIs paclio3HaBaHUs PYKONUCHBIX LU(p (Hanmpumep, ¢
ucnonb3zoBanuem MNIST).

43. Pa3paboTka nporpaMmbl JJIs IPOTHO3UPOBAHUS YUCIIOBBIX JaHHBIX (HaIIpUMep,
JTUHEWHas perpeccus).

44. Coznianuie mporpaMMsl [T aHAJIM3a TOHAJIBHOCTH TEKCTa
(TTOTOXKUTENbHBIN/OTPULIATEIbHBIN ).

45. Pa3paboTka nporpaMmbl JJIsl TeHepaIiy TEKCTa ¢ UCIOJIb30BAaHUEM MPOCTBIX MOJIENEH.

10. Cemegvle mexnono2uu
46. Pa3paboTka nporpamMmsl JJ1s1 IPOBEPKH TOCTYITHOCTH CalTOB (ping).
47. Co3zmanue mpocToro yar-0ota Jyisi MecceHpkepa (Hampumep, Telegram).
48. Pa3paboTka nporpammsl s ckauuBanus aitnos mo URL.
49. Co3naHuie mporpaMMBbl TSI MOHUTOPUHTA CETEBOIW aKTUBHOCTH.
50. Pazpabotka nporpammsl aist otipaBku HTTP-3anpocoB u ananusa oTBETOB.

3.1.2 IlpumepHass TeMATHMKa WHAWBUAYAJIbHBIX IPOEKTOB MO JUCHHILJIHHE
MaremaTuka:
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1. Aneebpa
1. HccnenoBanue KBaJpaTHBIX YPaBHEHUI: aHAIN3 JUCKPUMHHAHTA U KOPHEH.
2. Tlocrpoenue rpadMKoB KBaJpaTUYHbIX (PYHKIIMHA U aHAJINU3 UX CBOMCTB.
3. Pemenune cuctemM TUHEHHBIX YpaBHEHUH rpa)iuecKUM U aHATUTUIECKUM METO/IaMHU.
4. HccnenoBaHue CBOMCTB apru(METUUECKON U TEOMETPHUUIECKON TTPOTPECCHIA.
5. Ilpumenenue hopmMys COKpPALICHHOTO YMHOXXEHHUS B PEIICHUH 3a/1a4.

2. I'eomempus
6. HccnemoBanue CBOMCTB TPeyroiabHUKOB: Teopema [Tudaropa, mogodue TpeyroibHUKOB.
7. TlocTpoeHue U aHAIM3 CBOMCTB OKPYXHOCTEH: KacaTeIbHbIE, XOP/Ibl, IEHTPAIbHbBIC YTIIbI.
8. Hccnenoanue 1uiomaseit Guryp: TpeyroabHUKOB, MAPAILIEIOrPAMMOB, TPATICIIHA.
9. Pemienue 3a7a4 Ha MOCTPOEHUE C MTOMOIIBIO UPKYJIIS U THHEHKU.
10. UccnenoBanue CBOWCTB MPABWIIBHBIX MHOTOYT'OJLHUKOB.

3. Ilpuknaounas mamemamuxa

11. MaTtemaTrueckoe MOJEIUPOBAHIE B SKOHOMHKE: pacyeT MPUObUIH, yOBITKOB,
peHTa0eNbHOCTH.

12. UccnenoBaHue MPOIEHTHBIX pacueToB: 0AHKOBCKHUE BKIIAJIbl, KPEAUTHI, CKUJIKH.

13. AHanu3 CTaTUCTUYECKHX JaHHBIX: IOCTPOCHUE rPpahuKOB, TUArpaMM, pacueT CPeIHUX
3HAYECHUU.

14. Pemenue 3a1a4 Ha ONTUMM3ALUIO: HAX0XACHUE MaKCUMaIbHOMN IUIOIIA/IU TIPU 3a]JaHHOM
nepuMeTpe.

15. [IpumeHeHre MaTEMaTUKU B apXUTEKTYpE: pacyeT apaMeTpoB 3AaHUM U COOPYKEHUH.

4. Teopus eéepoamnocmeii u cCMmamucmuxa
16. UccnenoBanne BEPOSTHOCTH COOBITHI: TOAOPACKIBAHNE MOHETHI, UTPAIBHBIX KOCTEH.
17. Ananu3 cTaTUCTUYECKUX JAaHHBIX: cpe/iHee apu(mMeTniecKkoe, Moa, MeANaHa.
18. MccnenoBanme BEpOSTHOCTH BBIMTPHIIIA B JIOTEPESIX M a3apPTHBIX UTPax.
19. IlocTpoenue auarpamMm U rpaUKoOB JUIs BU3YaTU3AMH CTATUCTUUECKUX JaHHBIX.
20. UccnenoBanme 3aBUCUMOCTH MEX/Ty BETUIMHAMHE: KOPPEJSIMOHHBIA aHATTU3.

5. Mamemamuxka 6 peanbHou HCU3HU
21. PacueT onTUMAIBHOTO MapIIpyTa C UCIOJIb30BAHUEM MAaTEMAaTHUYECKUX METOJIOB.
22. VlccnenoBanue pocTa HaCEJICHHSI C MCIIOJIb30BAHUEM MaTEeMATHUECKUX MOJICIICH.
23. Pacuer 3aTpar Ha CTPOUTETHCTBO: MaTEPHAIIBI, TPYA03aTPaThl, CPOKH.
24. ViccnenoBanue 3aBUCHMOCTH Pacxoa TOTUIMBA OT CKOPOCTH aBTOMOOWIIS.
25. Pacuet miomaan u oobeMa Al peMOHTa KBAPTHUPHI.

6. Ucmopusa mamemamuku
26. VccnemoBanme ®U3HH 1 BKJIa/1a BETMKAX MaTeMaTUKOB (Hanpumep, [Tudarop, EBkim,
Apxumen).
27. Ananu3 pa3BUTHS areOpbl M TEOMETPHH B JPEBHOCTH.
28. VccnenoBanue HCTOPUM BO3HUKHOBEHUS YUCEI U CUCTEM CUUCIICHUSI.
29. AHanu3 pa3BUTHS TEOPHH BEPOSITHOCTEH U €€ IPUMEHCHHSI.
30. UccnenoBanue UCTOPUHM MAaTEMAaTHUECKUX OTKPBITUN M UX BIUSHUS HA HAYKY.

7. Mamemamuueckue 20108010MKU U 3a0a4U
31. UccrienoBanue U pelieHUE KIIACCUYECKUX MAaTEMAaTHYECKHUX TOJIOBOJIOMOK (HAarpumep,
XaHomckas OarrHs).
32. AHau3 U pelieHue JIOTHUECKUX 3a/1au.
33. UccnenoBanne 3aa4 Ha TIepeIMBAHUE W B3BCIITMBAHHC.
34. Pemienue 3a1a4 Ha KOMOMHATOPUKY: IEPECTAHOBKH, COYCTAHUS, PA3MEILICHHSL.
35. MccnenoBanue 3a1a4 Ha IETUMOCTH YHCEIL.
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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 mporpaMMBl JUIst PEIICHHS 33124 Ha IPOICHTHI.

40. Pa3paboTka nmporpaMMbl JJIsl aHATIH3a CTATUCTUYECKUX JTAaHHBIX.

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

43. VccnenoBaHrne MaTeMaTHYECKUX 3aKOHOMEPHOCTEH B MY3bIKE.
44. Ananu3 nepcneKTUBBI U MPONOPIUI 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 pocTta pacTeHUH ¢ UCIOJIb30BaHUEM MAaTEMAaTHYECKUX MOJICIICH.
48. VccnenoBanue ABMKCHUS IJIAHET U 3akoHOB Kerutepa.
49. AHanu3 MaTeMaTHYeCKUX MOJIEICH B OMOJI0OTHY (HAaIpUMED, POCT TTOMYJISIINH ).
50. UccnenoBanne MaTeMaTHIECKUX 3aKOHOMEPHOCTEW B CTPOCHUH KPUCTAILIOB.

4. ®OH/J1 OHEHOYHBIX CPEACTB JUCHUITJIMHBI
4.1. Pe3yabTaThl 0OCBOEHHS Y4eOHOH TUCHUILIMHBI, MO1JIeKAIMe TPOBePKe

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

MIPEJICTABICHHOTO
oOyuatorerocs.

IpOAYKTa ¢

periiamMmecHTa

KpaTKou

CBUIACTCIILCTBYET O

HOSICHUTEILHOU

3aMHCKOM,

c(hOpMHUPOBAHHOCTH

IIPE3ECHTALN

UieHbl KOMMCCHM OLICHMBAIOT YPOBEHb HHIMBHIYAJIBHOIO IIPOEKTA II0 KPUTEPUSM,
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
MPOEKTa (1 6as) (2 6anua) (3 6as1a)
OO0yuaromuiics
Tema npoekTa He HCIIOJIB30BAJI
packpeITa. HeOO0IBIIOH 00BeM OO0yuaromuiics
Bonpimas yacte WHPOPMAITMOHHBIX HPOJAEMOHCTPUPOBAII
I/IH(I)OpMaHI/IOHHI)IX HUCTOYHHUKOB IJId FHYGOKI/IG 3HaHUA I10
HCTOYHUKOB HE PACKPBITHSI TEMBI TEeMe TPOEKTa.
ChopMIpOBaHHOCTE | COOTHOCATCS C TEMOU MIPOCKTA. Ommoku B
IIPEIMETHBIX MIPOEKTHOM PabOTHI. B pabore 1 B 0TBETax | ColepKAHUU
3HaHWUH U crtoco6oB | OOydarommiics He Ha BOIIPOCHI IO OTCYTCTBYIOT.
JEACTBUM CMOT coJiepkaHuo paboTsl | OOyJaromuiics
IIPOKOMMEHTUPOBATh rpyObIe OmuOKH CaMOCTOSATEIBHO

CoZiepKaHHe MPOEKTa. | OTCYTCTBYIOT. CIes1ajl BEIBOIBI 10
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.
OO0yyvaromuiics B

OCYILECTRIISIT MIOMCK,
aHanms,




@r60Y BO

DENEPAJIBHOE 'OCYOAPCTBEHHOE BIO/I>)KETHOE OBPA3OBATEJIbBHOE CMK
,g@ YUYPEXIEHWE BBICHIEI'O OBPA30OBAHMI PTYTUC
N «POCCUMNCKNN TOCYOJAPCTBEHHBIVI YHUBEPCUTET
TYPU3SMA U CEPBUCA»
PrYTUC Aucm 21
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 151 pa0boThl | OOyuarormics DOGKTOM
HaJl IPOEKTOM C MPECTaBII IIaH p -
OO6yuaromuiics
TIOMOIIIBIO JOCTH)KEHHUS LISITH.
CdopMHPOBaHHOCTH TrPaMOTHO
PYKOBOIHTEIIS. Hexoropsie sTamsr
PETYIATUBHBIX . HCTIONB30BaIl
OO0yuaromuiics He MpoeKTa
NI pecypcHBbIe
npeacTaBull IJIaH BBITIOJIHAJIMCH IIPU
BO3MOKHOCTH IS
JTOCTIDKCHUS TIEITH. 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 IPOEKTA 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
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3HAYUMOCTH.
OO6yuarouiics

OIIeHWII 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 00YUarOIINXCS;

- pabouee MeCTO MpenoaBares;

- KOMIUIEKT y4eOHO-HarIsAHbIX TOCOOUI;

- MaTepHalbl TEKYLIEH U IPOMEKYTOUHON aTTeCTAlHUH.

[Tomemnienne kaOuWHeTa OCHAIIEHO THUIOBBIM  OOOpYJOBaHHEM, B TOM  YHCIIE
CHeLMaIU3UPOBAHHON Yy4eOHOH MeOenblo M CcpencTBaMM OOYy4eHHUs, HEOOXOIUMBIMHU IS
BBITNIOJTHEHUS TPEOOBAaHUM K YPOBHIO IOJTOTOBKU O0YUYaOIIUXCSL.

TexHuueckue cpeacTBa 00y4eHuUs:

- IEPCOHAIbHBINA KOMIBIOTEP C JIMLIEH3MOHHBIM MTPOIPAaMMHBIM 00€CTIEYeHUEM;

- IPOEKTOP € IKPAHOM.

3ainbl OMOINOTEKH:

bubnuoreka (oHI XyNOKECTBEHHOH JMTepaTypbl AOJDKEH COOTBETCTBOBATH MNEPEUHIO
M3Yy4aeMbIX IIPOU3BEJICHUI), YNTAIbHBIN 3]l C KOMIIBIOTEPAMHU, OCHAIIIEHHBIMU BBIXOJIOM B CETh
WNHurepHer.

6.MH®OPMAIIMOHHOE OBECIIEYEHHUE PEAJIN3ALIUU ITPOT'PAMMBI

Jns peanuszanuu nporpamMmbl  OMOIMOTEYHBIH (DOHA 0Opa3oBaTeNbHOW OpraHU3aluu
YKOMIUIEKTOBAH TMEYaTHBIMH W/WIM 3JEKTPOHHBIE OOpa3oBaTeibHble U WH(POPMAlMOHHbIE
pecypchl, peKOMEHIOBaHHbIE Ul HCIIOJIB30BaHMs B 0Opa30BAaTENbHOM IIpoOIEcce, HE CTaplle
IISITH JIET C MOMEHTA U3JaHMUsL.

6.1. OcHoBHELIE TEYATHBIC H3TAHUSA
1. Makcumos, H. B. Komnbtorepnsie cetu : yueOHoe nocobue / H.B. Makcumos, 1.1.
[TonoB. — 6-¢ u3 ., nepepad. u gon. — Mocksa : @POPYM : UTHOPA-M, 2025. — 464
¢. — (Cpennee npodeccuonampHoe oopazosanue). - ISBN 978-5-00091-454-0. - Texker :
anekTpoHHbIi. - URL: https://znanium.ru/catalog/product/2205439
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Meiiep, b. OCHOBBI 00BEKTHO-OPUEHTUPOBAHHOTO IIPOSKTUPOBAHMS : YIeOHUK / b.
Meiiep. - Mocksa : UHTYUT, 2016. - 553 c. - TekcT : anexTpoHHsbIi. - URL:
https://znanium.ru/catalog/product/2150596.

Kepnuran, b. B. fI3b1k mporpammupoBanus C : yueOnuk / b. B. Keprawnran, /[. M. Puyu. -
Mocksa : UHTYUT, 2016. - 237 c. - Tekct : anekTponHsIi. - URL:
https://znanium.ru/catalog/product/2162622

Kyxkos, P. A. SI3bik mporpammupoBanus Python: nmpaktukym : yaedHoe nocodue / P.A.
KyxoB. — Mocksa : UHOPA-M, 2024. — 216 c. + Jlon. marepuaiibl [ DIE€KTPOHHbII
pecypc]. — (Bricuiee o6pazoBanue). — DOI
10.12737/textbook_5ch5ca35aaa7f5.89424805. - ISBN 978-5-16-018516-3. - Tekcr :
snekrponnsiid. - URL: https://znanium.ru/catalog/product/2139862

XKykos, P. A. A3k nporpammupoBanus Python. [Ipaktukym : yae6HOoe mocobue / P.A.
KykoB. — Mocksa : UHOPA-M, 2026. — 216 c. + [lon. marepuansl [ DIEKTPOHHBII
pecypc]. — (Cpennee npodeccuonansHoe odbpaszoBanue). - ISBN 978-5-16-015638-5. -
Tekcer : anextponnsiid. - URL: https://znanium.ru/catalog/product/2216925

6.2. JlonmotHUTEIbHbIE UCTOYHUKH (1pU HeoOX00uMocmi)

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

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

GitHub. Peno3zumopuu ¢ omkpbimvimM UCXOOHbIM KOOOM [DneKmpoHmublil 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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