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1.0BIIASI XAPAKTEPUCTUKA PABOYEW ITPOI'PAMMBI TUCIHUILIAHBI
«AHIUBUIY AJIbHBIN ITPOEKT»

1.1 MecTo AUCHUIJIMHBI B CTPYKTYpPe OCHOBHOI1 00pa3oBaTe/IbHOM NPOrpaMMbl:

YyeOnas mucumiuivHa «HMHOusuoyanvuwlii npoekmy SBISICTCS 00s3aTEIIBHOW YacThIO
00111€00pa30BaTENBHOTO IUKJIA OCHOBHOM MpO(ecCHOHaNFHONW 00pa30BaTeIbHON MPOTPaMMEI 110
cretranbHOCTU 09.02.12 Texnuueckasn Ikcnayamayus u cOnpo8oHcoeHue UHPOPMauUOHHBIX
cucmenm.

Pabouas mporpamma aucUUIUIMHBI pa3paborana B coorBercTBHH ¢ DPI'OC cpennero
obmero obpazoBanuss ¢ yderoM PI'OC CIIO mo cnemumansHOocTH 09.02.12 Texnuueckasn
IKCHIIyamauus u COnposoIicoeHue UHGOPMAyUOHHBIX CUCHEM.

c yderoM TpeOoBanuii IlomokeHuss 00 WHAWBHIyalIbHOM TIpoekTe (yueOHoe
WCCJICIOBAHNE WM Yy4YeOHBIH MPOEKT) OOYyYaroIIMXCS MO OCHOBHBIM MPO(ecCHOHATBHBIM
00pa3zoBaTeNbHBIM ITpOrpaMMaM CpeIHETo MPodecCHOHATLHOTO 00pa30BaHMs.

Jucnunnuna HanpasieHa Ha dopmupoBanue OK no cniennaabHOCTH:

Koo Haumenosanue komnemenuyuu
Komnemenyuu
OK-01 Beibupate  cmocoOBl  permeHHs — 3amad  MpOQPECCHOHATLHOW  ACSATCIIEHOCTH
MPUMEHUTENIBHO K Pa3JIMYHBIM KOHTEKCTaM
OK-02 Hcnonws3oBaTh COBpEMEHHBIE CpPEACTBA IIOHWCKA, aHalM3a MW HHTEpIpeTaluu

uHbOpMAIlMK W WH(QOPMAIMOHHBIE TEXHOJOTMH JJI1  BBIIOJIHEHUS 33134
poheCCHOHANBHOM e TeTbHOCTH

OK-03 [TnanupoBaTh W pealH30BBIBATH COOCTBEHHOE NPOQECCHOHANBFHOE W JMYHOCTHOE
pasBUTHE, NPEeINPUHUMATENBCKYI0 JIESITEIbHOCTE B MpOQeccHOHANBHOH cdepe,
UCIIOb30BaTh 3HAHUS IO NPaBOBOM M (MHAHCOBOM I'PAaMOTHOCTH B Pa3lIMYHBIX
KU3HCHHBIX CUTYaIlusax

1.2. llesin 1 3371241 OCBOEHUA TUCHHUIIJINHDI:

NuauBuayanbHBIN TPOSKT MPECTABISIET cO00i 0c00y (hopMy OpraHU3aINU AeATSIEHOCTH
oOydaromuxcs: y4eOHOE UCCIeOBaHUE WIM Y4eOHbIH MpoekT. VHAMBUAYaNbHBIA MPOEKT
BBITIOJIHSCTCST OOYYaromUMCsl TIOJ] PYKOBOACTBOM TIpenojaBareist U odopmisieTcss B BHIE
KOHEYHOT'O IPOJYKTa

enpro MHIUBUIYATBHOTO MPOEKTA SIBIISICTCS:

— pa3BHUTHE y 00YJAIOIIMXCSI TBOPUECKUX CIIOCOOHOCTEH;

— MOBBIICHUE  E€CTECTBEHHOHAYYHOH, HMCTOPUYECKOW, KYJbTYpPHOW TIPaMOTHOCTH
00yyJaroIuxcs;

- MOBBIIIICHIE MOTHUBAIIMU OOYYAOIINXCS K OBJIQJICHUIO OOIIUMU, TPO(HEeCCHOHATLHBIMH,
MpEeANPUHUMATEIILCKUMU U APYTUMHU HaBbIKAMU;

- BBISIBJICHUE, PA3BUTHE U MOICPKKA OJAPECHHBIX JIETEH.

3aayaMy MHIMBUYaJTbHOTO MPOEKTA SIBISIIOTCS: (POPMUPOBAHUE UHTEpeca 00yUarOIUXCs
K TPOEKTHOM M HCCIEeNOBAaTENIbCKOM padoTe; pa3BUTHE HAaBBIKOB HANMCAHMUS Y4YEOHBIX
UCCIIEIOBATENLCKUX PA00T; MOTHBHpPOBaHHE OOYYAIOUIUXCS K OCO3HAHHOMY OCBOEHHUIO HX
Oyayien CcrienuanbHOCTH.
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1.3 Ilnanupyemblie pe3yiabTaThbl OCBOEHHS 00IE00PA30BATEBLHOH JUCHMIJIMHBI B
coorBercTtBUM ¢ PI'OC COO
1.3.1 O6uue pe3yabTaThl

B uacmu mpyooeozo éocnumanusn:
- TOTOBHOCTB K TPYIY, OCO3HAaHHE IIEHHOCTH MacTepCTBa, TPY0JII00uE;
- TOTOBHOCTh K  aQKTUBHOM  JEATENBHOCTH  TEXHOJOTHMYECKOH H  COIMAIbHOM
HANPAaBIEHHOCTH, CMOCOOHOCTh WHUIMUPOBATH, MJIAHUPOBATH M CAMOCTOATEIHHO BBHIMOIHSITH
TaKyIo JeSTeIbHOCTD;
- UHTEpEC K Pa3InIHBIM chepaM nMpodecCHOHATBHON TeITeIbHOCTH.

B obnacmu yennocmu nayunozo no3nanus:
- c(OpPMHUPOBAHHOCTh MHPOBO33PEHHsSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs HAyKH M OOLIECTBEHHOW TMpPAaKTHUKH, OCHOBAaHHOIO Ha JMajore KyJIbTyp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYIHTYPHOM MUPE;
- COBCPIIICHCTBOBAHNWE  S3BIKOBOH W YUTATENBCKOM  KYJBTypbl KaK  CpeICTBa
B3aMMOJICHCTBHS MEXKIY JTIOAbMH U MMO3HAHUS MHUPA;
- OCO3HaHWE IIEHHOCTU HAYYHOU JESTeNbHOCTH, TOTOBHOCTh OCYIIECTBISTh MPOEKTHYIO U
HCCJIEIOBATENBCKYIO AESITeIbHOCTh HHANBUAYAIBHO U B TPYIIIIE;

B o6nacmu oyxoeno-upascmeennozo 60CnRUmManu:
- c(hOpPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO ITOBEICHHS;
- CIIOCOOHOCTH OIEHUBAThH CUTYAIMIO W TIPUHUMATH OCO3HAHHBIC PEIICHHS, OPUECHTHUPYSICH
Ha MOPaJIbHO-HPABCTBEHHBIC HOPMBI M IEHHOCTH;
- OCO3HAHWE JIMYHOTO BKJIJ[a B TIOCTPOSHUE YCTOMYUBOTO OYAyIIETO.

B uacmu zpascoanckozo eocnumanusn:
- OCBOGHHBIC OOYYAIOUIMMIUCS MEXIPEAMETHbIE TIOHATHUS W YHUBEpCAIIbHBIE YueOHbIE
JeicTBUS (PETyNSITUBHbIE, TO3HABATEIbHbIE, KOMMYHUKATHUBHEIE);
- CIIOCOOHOCTh WX UCIOJB30BaHUS B TMO3HABATEIBHONM W COIMAIBHON MpaKTHKE,
TOTOBHOCTh K CaMOCTOSITEIbHOMY TUIAHUPOBAHUIO M OCYIISCTBICHUIO yUeOHOW JNeATEIhHOCTH,
OpraHM3aIyi yueOHOr0 COTPYIHHYECTBA C MEeIarorH4eCKUMH paOOTHUKAMH U CBEPCTHHKAMHU, K
YYaCTHIO B TOCTPOCHUH WHAWBHUIYAIBHON 00pa30BaTeIbHON TPACKTOPHH;
— OBJIQJICHUEC HABBIKAMU YYCOHO-HCCIICIOBATEIBbCKOM, TMPOCKTHOH W  COITHATBHOU
JIESITEIIBHOCTH.

Osnadenue yHugepcanbHblMu y4eOHbIMU HOZHAGAMEIbHBIMU OCUICHBUAMU:

a) bazosvie no2unecKue Oeucmausl:
- CaMOCTOSITENILHO (DOPMYITHPOBATh M aKTyaIM3MPOBATH MPOOJIEMy, pacCMaTpHUBATH €€
BCECTOPOHHE;
- yCTaHABIMBATh  CYIIECTBEHHBIM MPU3HAK WIM  OCHOBAaHWUA JUISI  CPAaBHEHUS,
knaccudukanuu u 0000IICHUS;
- OTIpEICIIATH 1eNIN ACSITENFHOCTH, 337]aBaTh MapaMeTPhbl U KPUTEPUU UX TOCTHKEHUS;
- BBISIBJISITH 3aKOHOMEPHOCTH M MPOTHBOPEUHUS B PACCMATPUBAEMBIX SBICHUSIX;
- BHOCHTH KOPPEKTHBHI B JCSITEIHHOCTh, OIEHUBATH COOTBETCTBHUE PE3YIHTATOB IIEIISM,
OIICHUBATh PUCKU TOCIEICTBUN ACSITETbHOCTH;
- pa3BUBATh KPEaTUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX MPOOIEM

0) baszosvie ucciedosamenbckue 0eucmeaus:
- BJIa/IeTh HaBBIKAMH y4eOHO-MCCIIEIOBATENLCKON U MPOEKTHOM e TEIbHOCTH, HaBBIKAMHU
paspernieHust mpooiem;
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- BBISIBJISITh TIPUYMHHO-CIICJCTBEHHBIE CBS3M M AaKTyaJlU3UpOBaTh 3ajady, BbIIBUIaTh
TUIIOTE3y €€ pEIICHHs, HAXOAUTh AapryMEHThl [UIsl JI0OKa3aTelbCTBA CBOUX YTBEP)KIEHUH,
3aJjaBaTh apaMeTphbl U KPUTEPUH PEILICHUS;
- aHAJIM3UPOBATh TOJYyYEHHbIE B XOJAE peUIeHHs 3a7aud pe3yJIbTaThl, KPUTUUYECKU
OLICHMBATh X JIOCTOBEPHOCTh, IPOTHO3MPOBATH N3MEHEHUE B HOBBIX YCIIOBHUSX;
- yMETh TEPEHOCHUTh 3HAHWS B TIO3HABATEIIbHYID M  TPAKTHUYECKYI0 OOJIACTH
JKU3HEJEATEIIbHOCTH;
- YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00IacTel;
- BBIJIBUTaTh HOBBIE MJIEH, NIPEJIaraTb OpUrHHAJIbHBIE TOAXO0/IbI U PEIICHUS;
- CIOCOOHOCTH MX UCHOJIb30BaHUS B MIO3HABATEILHOM U COLIMATIBLHON MPAKTHKE

8) paboma ¢ ungopmayueii:
- BIAJCTh HABBIKAMHM TMOJNY4YeHHS WHGPOpPMAMM U3 MCTOYHUKOB PpA3HBIX THIIOB,
CaMOCTOSITEJIBHO ~ OCYIECTBJISITH NOMCK, AaHAJIW3, CHCTEMAaTU3allUI0 U  HWHTEPIPETALHUIO
nHGOpMallUU Pa3INYHBIX BUIOB U (OPM MPEICTABICHUS;
- CO3/1aBaTh TEKCThl B PA3IMYHBIX (opMaTax € ydyeTOM Ha3HaueHus WHGPOpMalUu U
IIEJIEBOM ayTUTOPUH, BBIOMPAsi ONTHMAIBHYIO (JOPMY MPEACTABICHUS U BU3yalIN3alliH;
- OLIEHUBATh JTOCTOBEPHOCTbH, JIETUTUMHOCTh MH(POPMAILIUHU, €€ COOTBETCTBUE TPABOBHIM H
MOpPaJIbHO-3THUECKUM HOpPMaM;
- UCMOJb30BaTh CPEACTBA HMH(POPMAIMOHHBIX U KOMMYHHUKAI[MOHHBIX TEXHOJOTMH B
pELICHUH KOTHUTHUBHBIX, KOMMYHHUKAaTHBHBIX M OPraHU3al[MOHHBIX 3a7jad C COOJIOJCHHUEM
TpeOOBaHUI SPrOHOMHKH, TEXHHUKH 0€30MacHOCTH, TUTHEHBI, PeCypcocOepekeHus], MPaBOBBIX U
ATUYECKHX HOPM, HOPM HH(POPMALIMOHHOM 6€3011acHOCTH;
- BIAJCTh HABBIKAMM DACIO3HABAHUSA M 3allUThl HMH(OpManuK, HHPOPMALUOHHOM
0€30MacCHOCTH JTUYHOCTH

Osnaodenue yHusepcanbHvlMu pecyiamueHbiMu 0eUCmEUAMU:

a) camoopeanu3ayusi:
- CaMOCTOSITENIbHO OCYIIECTBIISITh MMO3HABATEIbHYIO JESTENbHOCTh, BBISBISATH MPOOJIEMBI,
CTaBUTh W (POPMYIUPOBATH COOCTBEHHBIC 3a/Ja4dl B OOPa30BATENBHOW JEATEIBHOCTH H
KU3HEHHBIX CUTYyalVsIX;
- CaMOCTOSITENIbHO COCTAaBJISITh IUIaH PELICHUs TPOOIeMbI C yUETOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEOYTEHUII;
- JTaBaTh OLIEHKY HOBBIM CUTYAaIHsIM;
- CIOCOOCTBOBaTh (OPMHUPOBAHUIO M MPOSBICHUIO ILIMPOKOW HPYIUIMM B Pa3HbIX
00JacTsIX 3HaHUH, OCTOSIHHO TMOBBIIIATH CBOM 00pa30BaTEIbHBINA U KYJIbTYPHBIH YPOBEHB;

0) camoxoHmpons.:
- WCIOJIb30BaTh MPUEMbI pe(IeKCHUN ISl OLICHKH CUTYaIH, BEIOOpa BEPHOTO PEIICHUS;
- YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATh PEIIECHUS N0 UX CHUKEHUIO;

8) IMOYUOHANLHBIL UHMEILIEKM, NPEeONnoIa2aowWull ChOPMUPOBAHHOCMb!
- BHYTPEHHEH MOTHMBAalLlUM, BKJIKOYAIOMIEH CTPEMJIEHME K JOCTM)KEHMIO LIEJIH U YCIIEXY,
ONTHMH3M, HHULIMATUBHOCTb, YMEHUE AEUCTBOBATh, HCXOMS U3 CBOMX BO3MOXKHOCTEMN;
- COLIMAJIBHBIX HABBIKOB, BKJIFOUYAIOIIMX CIIOCOOHOCTh BBICTPAaUBATh OTHOLICHUS C APYTUMHU
JIOJIbMH, 3a00TUTHCSI, IPOSBIIATH UHTEPEC U pa3peiiaTh KOHQIUKTHI
- TOTOBHOCTbH K CAMOPa3BUTHIO, CAMOCTOSTEIILHOCTH U CAMOOIIPEIEICHHIO;
- OBJIa/ICHUE HABbIKAMHM  y4eOHO-HCCIIEI0BATEIbCKONW, TMPOEKTHOW M  COLMAIbHOM
JIeSITEJIbHOCTH;

Osnaodenue yHuepcanbHblMu KOMMYHUKAMUGHBIMU OCUCMEUAMU:

0) cosmecmuas 0esmenbHOCMb.
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— MOHUMATh U UCIOJIb30BaTh MPEUMYIIIECTBA KOMAHJIHOW U UHIUBUYyAIbHOU PabOTHI;

— NPUHUMATh IEJIU COBMECTHOM [EATEIbHOCTH, OPraHU30BBIBAaTH M KOOPAUHUPOBATH
JICUCTBUSA TI0 €€ JOCTMKEHHIO: COCTAaBIIATH IUIAH JEHUCTBUM, PACIpPENENATh POJIM C YYETOM
MHEHHUI Y4aCTHUKOB 00CYK/1aTh Pe3yJIbTaThl COBMECTHOI pabOTHI;

- KOOPAMHHUPOBATh M BBIMOJHATH pPabOTy B YCIOBUSAX pPEATbHOTO, BHUPTYalbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

- OCYIIECTBIISATh TMO3WTUBHOE CTPATETMYECKOE TOBEJACHUE B PA3JIMYHBIX CUTyalHsX,
MPOSIBJISITH TBOPUYECTBO U BOOOpaKeHHE, ObITh MHUIIUATUBHBIM.

1.3.2 IucuuniauHapHbie pe3yJabTaThl:

- TIOHMMAaTh yTpo3y HHQPOPMAIIMOHHON OE30MaCHOCTH, HCIIOJIB30BATh METOABl U CPEACTBA
NPOTHBOACUCTBUS OTHM YIrpo3aMm, COOJIOJCHHE Mep O€30MacHOCTH, MPEIOTBPAINAOIINX
HE3aKOHHOE PAaCIpOCTPAHECHHE TMEPCOHANBHBIX JIaHHBIX; COOMIOJCHHE TPEOOBAHUN TEXHHUKHU
0€30IacCHOCTH M TUTHUEHBI NP pabOTe ¢ KOMIBIOTEPAMHU U IPYTHMMHU KOMIIOHEHTaMHU ITU(PPOBOTO
OKPYXKCHUSI; TTOHUMAHUE IPABOBBIX OCHOB HCIIOIH30BAHMUS KOMITBIOTEPHBIX Nporpamm, 0a3
JAHHBIX ¥ paboThl B ceTh HTEepHET;

- yMeTh OpraHW30BHIBAaTh JMYHOC WH(POPMAIMOHHOE MPOCTPAHCTBO C HWCIIOIH30BAHHEM
Pa3IMYHBIX CPEICTB IU(PPOBBIX TEXHOJOTUH; TOHUMAHHE BO3MOXKHOCTEH IH(POBBIX CEPBHCOB
rOCYIapCTBEHHBIX YCIYT, IIUPPOBLIX 00pa30BATEIBHBIX CEPBUCOB; TOHUMAHNE BO3MOXHOCTEH U
OTPaHUYCHUIN TEXHOJOTMHA HCKYCCTBEHHOTO HWHTEIUIEKTa B PA3JIMYHBIX O00JACTAX; HaJIHYUe
MpENCTaBICHUA 00  HWCIOJNB30BaHWM  HMH(DOPMANMOHHBIX  TEXHOJOTHA B  Pa3IMYHBIX
npodeCCHOHANIBHBIX chepax

- YMeTh peajn30BaTh ATAlbl PEIICHUs 3aJad HAa KOMIBIOTEPE; YMEHHE pEealln30BHIBATH Ha
BBIOPAaHHOM ISl M3YYCHHUs SI3bIKE MpPOTpaMMUpOBaHUs BbicOKoro ypoBHs (Ilackams, Python,
Java, C++, C#) TumnoBble anropuTMbl 0OpabOTKM YHUCEN, YMCIOBBIX MOCIEIOBATEIEHOCTEH U
MAacCHBOB: TMPEJCTABJIICHUE 4YHCIa B BHUJAE HAa0Opa MPOCTHIX COMHOXHTEJCH; HaXOXKICHUE
MaKCUMaJdbHOW (MUHUMAIBHON) WHUQPHl HATypadbHOTO YHCIA, 3alMUCAHHOTO B CHUCTEME
CUHCIJICHUSI C OCHOBaHMEM, He TpeBblmaronmM 10; BbruuciieHue 0000IIEHHBIX XapaKTEPUCTHK
AIIEMEHTOB MacCHBa WM YHCJIOBOH IOCIIEIOBATENLHOCTH (CyMMBI, TPOU3BEICHHUS CPEIHETO
apu(METHYECKOT0, MUHHMAJIBHOTO ¥ MAaKCHMAaJbHOTO JJIEMEHTOB, KOJIUYECTBA DIIEMEHTOB,
YIOBJIETBOPSIONIMX 33/IaHHOMY YCIIOBHIO); COPTHPOBKY 3JIEMEHTOB MAaCCHUBA;

- BIIQJICTh MPEJCTABICHUSAMHU O POJIM MH(OPMAIMKM W CBS3aHHBIX C HEW MPOIECCOB B MPHPOJIE,
TEXHHUKE U OOIIECTBE; MOHATUAMH «HH(POPMAIUD», «HH(DOPMAMOHHBIN MPOIIECC, «CUCTEMAY,
«KOMIIOHEHTBI CHUCTEMBI» «CHUCTEMHBIH APPEKT», «UHPOPMALNMOHHAS CHCTEMa», «CHCTEMa
VIOpaBIIeHUS»; BIAETh METOJaMU MOUCKa wHpopMarmu B ceTd VHTEpHET; yMeTh KPUTUICCKU
OILICHUBATh HH()OPMAIIHIO, TTOTYYEHHYIO U3 ceTH MHTepHeT; XapakTepu30BaTh OOJIbINNE JaHHBIC,
MIPUBOUTH MPUMEPHI ICTOYHHKOB MX TIOJTYUYSHUS M HAIIPABJICHUS UCTIOIB30BaAHUS;

- TIOHMMaThb OCHOBHBIC TIPUHIIMIIBI YCTPOWCTBA © (YHKIIMOHHPOBAHUS COBPEMEHHBIX
CTAIlMOHAPHBIX W  MOOWIBHBIX KOMIIBIOTEPOB; TEHACHIUN Pa3BUTHS  KOMITBIOTEPHBIX
TEXHOJIOTHH; BIaJIeTh HAaBBIKAMU PAOOTHI C ONEPAIMOHHBIMU CUCTEMaMU U OCHOBHBIMH BHJIaMU
MIPOrPaMMHOTO OOeCTICUeHUs ISl pelIeHUs YIeOHBIX 3a/1a4 110 BEIOPAHHON CIIeIMaIn3aliy;

- UMETh TPEJICTABJICHUS O KOMIIBIOTEPHBIX CETSAX W UX POJIH B COBPEMEHHOM MHpE; 00 00IInX
MPHUHIIATIAX pa3padbOTKU U QYHKITMOHUPOBAHUS WHTEPHET-TIPUIIOKEHUH;

- TMOHMMATh OCHOBHBIC MPUHIUIBI AMCKPETH3AINUU PAa3IMYHBIX BHIOB HH(OpMAIUH, YMETh
onpeAeniaTh WHPOPMAIMOHHBIA O00BEM TEKCTOBBIX, TPAUUYECKUX M 3BYKOBBIX JaHHBIX IPU
3aJJaHHBIX TTApaMeTpax JTUCKPETU3aInH,
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- YMeThb CTPOMTb HEpPaBHOMEpPHBIE KOJbl, JIOMYyCKAalOIIUe OAHO3HAYHOE JEKOAMPOBAHUE
coobuieHnii (MpedUKCHBIE KOJBI); WCIOJB30BATh MPOCTEUIINE KOMABI, KOTOPBIE MO3BOJSIOT
oOHapy’KUBaTh U UCTIPABIIATH OLIMOKHU IpU Meperade JaHHBIX;

- BJIAJIETh TEOPETUUYECKUM aIapaToM, MO3BOJISIOLUINM OCYIIECTBIATh IPEICTABICHNE 3aJaHHOTO
HATypaJbHOIO YHCJIA B PA3JIMYHBIX CHCTEMaxX CYMCJIECHUS; BBINONHATH MHpeoOpa3oBaHUs
JIOTHYECKUX BBIPAKECHUH, UCTIONB3YS 3aKOHBI aareOphl JIOTHUKH; ONPENeiaTh KpaTd4alIinili myTh
BO B3BEIIEHHOM rpade M KOJIMYECTBO IIyTeHd MeXAy BepIIMHAMH OPHUEHTUPOBAHHOIO
AIMKJIMYECKOTOo Tpada;

- yMeThb 4YMTaTh M MOHMMATh MPOTPAMMBI, PEATU3YIOLIME HECIIOKHBIE AITOPUTMBI 00pabOTKH
YHCIIOBBIX U TEKCTOBBIX JIaHHBIX (B TOM YHCIIE MACCHBOB M CHMBOJIBHBIX CTPOK) Ha BEIOPaHHOM
JUI U3YYEHHUsl YHUBEPCAILHOM sI3bIKE NMporpaMMHUpoBaHus Bbicokoro ypoBHs (Ilackans, Python,
Java, C++, C#); aHanu3upoBaTh aJTOPUTMBI C UCIOJIB30BAHUEM TaOIHI] TPACCUPOBKH;
onpenenaTh 0e3 UCIOIb30BaHUs KOMIIBIOTEPA Pe3yIbTaThl BBINOJIHEHHS HECIOXKHBIX IPOTrPaMM,
BKJTIOYAIOIIMX IIMKJIBI, BETBJICHHUS W TOANPOTPAMMBI, IMPH 3aJaHHBIX MCXOIHBIX JaHHBIX;
MOJIU(HUIMPOBATE TOTOBBIE IPOTPAaMMBbI [l PELIEHUsS HOBBIX 3ajjay, MCIIOJIb30BaTh UX B CBOMX
nporpaMMax B KauyecTBe MOJAIPOrpaMM (Tpoueayp, GyHKIuii);

- yMeThb CO37aBaTh CTPYKTYPHUPOBAHHBIE TEKCTOBBIE JOKYMEHTHl U JE€MOHCTpallMOHHbIE
MaTepuaabl C MCIOJIb30BAHUEM BO3MOXKHOCTEH COBPEMEHHBIX IHPOTPAMMHBIX CpEACTB H
00JTayHBIX CEPBHCOB; YMEHHE MCII0Jb30BaTh TaOJUYHbIE (PESLMOHHBIE) 0a3bl IaHHBIX, B
YaCTHOCTH, COCTaBIISITh 3alpochl B 0a3ax MAaHHBIX (B TOM YHCIIE BBIUYMCISIEMBIE 3arpochl),
BBINOJIHATh COPTUPOBKY M MOUCK 3amuceidl B 0a3e NaHHBIX; HAIMOJHATH pa3paboTaHHyl0 Oazy
JAHHBIX; yYMEHHUE HCIIONb30BaTh JJIEKTPOHHBIE TAaONMMIBI JUIS aHalW3a, NPEACTABICHUS U
00pabOTKM aHHBIX (BKJIIOYAsi BBIYMCICHUE CYMMBbI, CPEAHEr0 apu(pMEeTHIECKOTro, HauOOIbILIEro
Y HaMEHBILETr0 3HAaYeHUH, PELLIEHUE YPAaBHEHU);

- YMEThb MHCIIOJIb30BaTh KOMIIBIOTEPHO-MaTeMaTUUYECKUe MOJENIN Ui aHajln3a OOBEKTOB H
nporeccoB: (OpMYJIHpPOBAaTh IEJdb MOJCIUPOBAHMS, BBIIOJIHIATH AaHAIM3 PE3yJIbTATOB,
MOJYYEHHBIX B XOJ€ MOJEIUpPOBAHMSA; OLEHMBATh AJEKBAaTHOCTb MOJEIM MOJAEIHPYEMOMY
00BEKTY WITU TPOLIECCY; MPEACTABIATH PE3YIbTAaThl MOJCIMPOBAHHS B HATJISITHOM BUJIC;

- yMeTh KJIacCU(UIMPOBATH OCHOBHBIE 3aJaud aHajlu3a JaHHbIX (IPOTHO3MPOBAHUE,
Knaccuukanus, KilacTepusalus, aHalu3 OTKJIOHEHWH); TOHUMATh IIOCJIEOBATEILHOCTh
peleHus 3ajad aHajau3a JaHHBIX: cOOp MEpBUYHBIX JaHHBIX, OYMCTKA M OLEHKa KayecTBa
JTAHHBIX, BBIOOP /WM MMOCTPOEHHE MOJENH, peoOpa3oBaHUe NAaHHBIX, BU3yalU3alysl JTaHHbBIX,
MHTEpIpeTaLus pe3yJIbTaToOB;

- WMeTb TpeACTaBiIeHHs O O0a30BbIX MNPUHIMIAX OPTraHU3alMH W (QYHKIMOHHUPOBAHHS
KOMIIbIOTEPHBIX CETEH;

- YMEThb OIpPENEsATh CPEAHIO CKOPOCTh IE€pEeAauu JAHHBIX, OLIEHWBATh W3MEHEHUE BPEMEHU
nepeaayy Npu U3MEeHEeHUH HHPOPMALIMOHHOT0 00beMa JaHHBIX M XapaKTePUCTHK KaHajla CBS3H;
- yYMeTb CTPOUTHh KOJ, OOECIeUMBAIOUINA HAUMEHBIIYI0O BO3MOXXHYIO CPEIHIOI JUTHHY
COOOLIEHNs TpH M3BECTHOM YAcCTOTE CHMBOJIOB; MOSCHATh HPUHLUIBI PAaOOTHl MPOCTHIX
AJITOPUTMOB CXKATHUS TaHHBIX;

- YMETh MUCIIOJIb30BaTh NPU PEIICHUH 3a]a4 CBOWCTBA MO3UIMOHHOMN 3allMCH YUCEN, aIrOPUTMbI
IIOCTPOEHHUS 3alMCH YKCIa B MO3ULMOHHOM CUCTEME CUUCJIEHMS C 3aJaHHbIM OCHOBAHHMEM H
IIOCTPOCHUS 4YMCiIa IO CTPOKE, COAEprKalled 3amuch 3TOr0 4YMCia B TO3ULUOHHOW cHCTeMe
CUMCIICHUSI C 3aJaHHBIM OCHOBAHHMEM; YMEThb BBINOJHATH apHU(PMETHUYECKHE ONepaluy B
NO3ULIMOHHBIX CHCT€MaX CYMUCJIEHUS; YMEHHE CTPOUTh JIOTHUECKOE BBIPAXKEHUE B
JTU3BIOHKTHBHON M KOHBIOHKTHBHON HOPMaIBHBIX (popMax MO 3aJaHHOM TaOIUIe UCTHHHOCTH;
uccieoBaTh 00JIACTh HCTUHHOCTH BBICKa3bIBaHUS, COJIEPIKALIEro IEPEeMEHHBbIE; pellaTh
HECJIOXKHbIE JIOTUYECKHE YpPaBHEHUS; YMETh pellaTh aJrOPUTMHYECKHE 3aJjauyd, CBSI3aHHBIE C
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aHamM30M TpadoB (3a7a4d TMOCTPOCHHS ONTUMAILHOTO TYTH MEXIy BeplIInHamMu Trpada,
OTIpe/ICNIeHUs] KOJNMYECTBA PA3NMUYHBIX IMyTEH MEXAy BEpIIMHAMH OpPHEHTUPOBAHHOTO
AIMKIIMIECKOTO Tpada); yMETh UCIIOIB30BaTh ACPEBhS MIPHU aHAIHM3E U IOCTPOCHUU KOJIOB M JIJIS
MpeCTaBICHUST apUPMETUICCKIX BBIPAKEHUH, MPU PEUICHUH 3a/Ja4 TOUCKA W COPTHUPOBKH;
YMETh CTPOUTH JCPEBO WIPHI MO 3aJaHHOMY alTrOpUTMY; pa3palaThiBaTh U OOOCHOBBIBATH
BBIUTPBIITHYIO CTPATETUIO UTPHI;
- MOHMMATh Oa30BBIC AITOPUTMBI OOPAOOTKH YHMCIIOBOH W TEKCTOBOM WH(MOpMaiuu (3ammch
qrcell B TO3UIIMOHHOW CHCTEME CYHCICHHS, IEIMMOCTh IIeNIBIX YHCEN; HaXOXJIEHHE BCEX
NPOCTBIX YKCEJ B 33JJaHHOM JMamna3oHe; 00pab0oTKa MHOTOPA3PSIHBIX IENbIX YHCEN, aHaIu3
CHUMBOJIBHBIX CTPOK W JPYTUX), aNTOPUTMOB IOMCKA W COPTUPOBKH; yYMEHHE OMPEIEISThH
CJIO)KHOCTh HM3Y4YaeMbIX B Kypce 0a30BBIX aITOPUTMOB (CYMMHPOBAaHHE DSJIEMEHTOB MAacCHUBA,
COPTUPOBKA MAacCHBa, NMEpPeOOpPHBIC AJITOPUTMBI, TBOUYHBIN TOWCK) W TMPHUBOJIUTH MPUMEPHI
HECKOJIbKUX QJITOPUTMOB Pa3HOW CIIOKHOCTH JIJISl PEIICHUS OTHOM 3a/1auu;
- BIIQJICTh YHUBEPCAIBHBIM SI3BIKOM TIpOrpaMMUpoBaHus BeicOKOro ypoBHs (Ilackanb, Python,
Java, C++, C#), npencraBieHussMU O 0a30BBIX THIIAX JaHHBIX U CTPYKTYpax JaHHBIX; YMEHHUE
UCIIONIb30BAaTh OCHOBHBIC  YNPABISIONINE KOHCTPYKIHH, YMETh OCYIIECTBISTH aHAIH3
NPEUIOKEHHONW TPOTPaMMBI: OIPEIENATh PE3yibTaThl PabOThl MPOTPaMMBI MPH  3aJTaHHBIX
UCXOIHBIX JAHHBIX; OMPENENATh, MPU KAKUX HWCXOJHBIX JaHHBIX BO3MOXXHO TIOTYYCHHE
YKa3aHHBIX PE3yJIbTATOB; BBISBISATH JTAHHBIC, KOTOPhIE MOTYT TPUBECTH K OIIUOKe B paborte
POrpaMMBbI; GOPMYITUPOBATEH PEUIOKESHHS 110 YIYUYIICHUIO POTPAMMHOTO KO/Ia;
- YMETh pa3pabaThiBaTh M PEATU30BBIBATH B BHJIE IIPOTPaMM 0a30BbIe AJITOPUTMBI; UCIIOJIh30BATh
B TIIpOTpamMMax JIaHHbIC PA3IMYHBIX THUIIOB C YYETOM OTPAaHWYCHHI Ha JUANAa30H UX BO3MOXKHBIX
3HAYCHUH, TIPUMEHSTH NPH PEUICHUW 3aad CTPYKTYpbI JNAHHBIX (CITUCKH, CIIOBApH, CTEKH,
ouepend, EPeBhs); MPUMEHITh CTAaHIAPTHBIE U COOCTBEHHBIC MOIIPOTPAMMBI i 00pabOTKH
YHCJIOBBIX JIaHHBIX W CHMBOJBHBIX CTpPOK; HCIIONB30BaTh MpPH Pa3pabOTKe Mporpamm
OMONMMOTEKN TOAMPOTPaMM; 3HATH (YHKIIMOHAIHHBIE BO3MOXHOCTH HMHCTPYMEHTAIBHBIX
CPEICTB Cpeibl pa3paldOTKW; YMEHHE HCIIONB30BaTh CPEACTBA OTIIAAKH MPOTpamMM B cpele
MPOrPaMMHUPOBAHHUS;, YMEHHUE IOKYyMEHTUPOBATH MTPOTPAMMBEI;
- YMETh CO3/J1aBaTh BEO-CTPaHUIIbl; YMEHHE UCIIOJIBb30BaTh JICKTPOHHBIC TaOJIHIIBI JJIsl aHAJIH3a,
MIPeJICTaBICHHUS U 00pa0OTKH JaHHBIX (BKJIFOYAS BHIOOP ONTUMAIBHOTO PEIISHUs, TIO00p JTUHUU
TPEH/Ia, pelleHre 3a/1a4 IPOTHO3UPOBAHUS ); BJIAJICTh OCHOBHBIMHU CBEJACHUSMU O 0a3ax NaHHbIX,
UX CTPYKType, CpeIACTBaX CO3MaHus U paboOThl C HHUMH, HCIOJIb30BaTh TAaOIUYHBIC
(pensimoHHbIe) 0a3bl JAHHBIX U CIIPABOYHBIC CUCTEMBI.

61271eTh ~ METOJIaMU  JIOKa3aTeNbCTB, QJITOPUTMAMH  pEIICHHs]  3a7ad; yMCHHE

(1)OpMy.]'II/IpOBaTI) OMpEaAcCIICHUA, aKCUOMBI U TCOPEMBI, IPUMCEHATH UX, IPOBOAUTL JOKA3aTCIILHBIC
PacCCyKICHUA B XOAC PCUICHUA 3a/1a4;

- YMEeThb ONepUpOBaTh MOHATUSMH: CTENEHb YHWCIa, Jorapup™m 4YUClIa; YMEHHE BBIOJIHSATH
BBIUMCJICHHE 3HAUYEHUNW U MpeoOpa3oBaHMs BBIPAKEHUH CO CTENEHAMM M Jiorapudpmami,
npeoOpa3oBaHus IpOOHO-pAIIMOHAIBHBIX BBIPAKEHUH;

- yMETh ONEpHUpPOBaTh NOHATHSAMU: pPALMOHAIBHBIEC, HpPpPAlUOHAIbHBIC, IIOKA3aTEJIbHBIE,
CTETIeHHbIE, JJorapu(pMUUECKUE, TPUTOHOMETPUYECKHE YPAaBHEHHS U HEPABEHCTBA, UX CUCTEMBI;
- yMeThb OIEpUpOBaTh MOHATUAMU: (YHKUUS, HenpepbiBHAsS (yHKUUSA, MPOU3BOIHAS,
nepBooOpasHas, ONpEeAETCHHbIM HHTErpanx; yMeTh HAaXOJUTh HPOHM3BOJIHBIE 3JEMEHTapHBIX
GyHKIMH, UCIIONIb3YS CIIPABOYHBIE MaTepUalbl; UCCIEAOBATh B MPOCTEHIINX CIydasix (YHKIHH
Ha MOHOTOHHOCTb, HAaXOJIUTh HAWOOJBIIME M HAMMEHBbIIME 3HAueHHs (YHKIMHA; CTPOUTH
rpauKd MHOTOYJIEHOB C HCIOJb30BAaHUEM ammapara MaTeMaTH4YeCKOro aHaju3a; MPUMEHSTh
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NPOU3BOIHYIO TIPH PEIICHUH 33a]a4 Ha JABWKECHHUE; PeIlaTh MPaKTHKO-OPUEHTUPOBAHHBIE 33/1a4H
Ha HauOOJIbIIIME M HAMMEHBIINE 3HAUCHHSI, HA HAX0XKJICHUE ITyTH, CKOPOCTH U YCKOPEHWUSI,

- yYMEThb OIEpHpOBaTh IOHATHUSAMH: palMOHANbHAs (QYHKIHS, ITOKa3aTelbHas QYHKIH,
cTerneHHast (QyHKIHA, JorapupmMudeckas QyHKIUSA, TPUTOHOMETpUYEeCKHe (PyHKIUHU, 0OpaTHbIE
GYHKIMM; yMEHHE CTPOUTHh TpadUKu H3yYeHHBIX (QYHKLUH, WCIONB30BaTh TpadUKH TpU
U3y4YCHUH TMPOIIECCOB M 3aBUCHMOCTEH, TIPU PEIICHUH 3a[a4d U3 JPYTHX Y4YeOHBIX MPEIMETOB U
33124 U3 peasIbHOM JKU3HH; BBIPAXATh (OPMYJIaMU 3aBHCUMOCTH MEXK/Ty BETHIHHAMH;

- YMETh peliaTh TEKCTOBBIC 3a]]aul pPa3HbIX THIIOB (B TOM YHKCIIE HA TPOLEHTHI, JOJIM M YacTH, Ha
JBIDKEHHE, pabOTy, CTOMMOCTh TOBAapOB M YCIYT, HAJOTH, 33Jadydl W3 OOJIAaCTH YHpPaBICHUS
JMYHBIMUA U CEMEHHBIMU (PMHAHCAMHU); COCTABIISTH BBIPAKCHUS, YPAaBHCHHUS, HEPABEHCTBA M UX
CHCTEMBl 10 YCJIOBUIO 3a/lauyd, WCCIENOBATh IIOJIyYEHHOE peIIeHHe U  OICHUBATh
HPaBAONOA00HOCTb PE3YJIBTATOB;

- yMeThb OIEpPHPOBaTh MOHATHSIMHU: CpenHee apupMeTndecKkoe, MeuaHa, HauOoJblIee U
HalMEHbIIIEe 3HA4YEHUs, pa3Max, AUCIEpCUsi, CTaHJApTHOE OTKJIOHEHHE YHCIOBOTO HabOpa;
yMETh W3BJIEKaTh, HHTEPHPETHPOBATh WHGPOPMAIMIO, MPEACTaBICHHYI0 B Tabiumax, Ha
auarpaMmax, rpadukax, OTpPaKaloIllyl0 CBOWCTBA pEANbHBIX MPOIECCOB U  SBJICHUH;
NpEeACTaBIATh MH(POPMAIMIO C MOMOIIbIO TAaOJHIl M AMArpaMM; HCCIIEAO0BaTh CTaTHCTHUECKHE
JIAHHBIE, B TOM YHCJIE C IPUMEHEHUEM TpaUIecKuX METOJIOB U 3JIEKTPOHHBIX CPEJICTB;

- YMETh OIEpUpOBaTh IMOHSATHSIMHU: CIyYalHBIH ONBIT M CIIydailHOe COOBITHE, BEPOSTHOCTH
CIly4aiiHOTO COOBITHSI; YMECHHE BBIYHCIIATH BEPOSITHOCTH C HCIOJIB30BAaHHEM TIpapuIecKux
METOJIOB; IMPHUMEHATh (OPMYJIBI CIOKEHHS W YMHOXKEHHS BEPOSTHOCTEH, KOMOMHATOPHBIE
dakTel U (QopMyNbl TpU PELICHUW 3aja4; OLICHMBATH BEPOSTHOCTH PEATBbHBIX COOBITHH;
3HAKOMCTBO CO CIIy4ailHBIMHU BEJIWYWHAMH; YMEHUE NMPUBOJUTH NPHMEPHI MPOSBICHUS 3aKOHA
OOJBIINX YMCEN B IPUPOIHBIX U OOLICCTBECHHBIX SBJICHUSX;

- YMEeTh ONEpPHPOBATh IMOHATHAMHU: TOUYKa, NpsMasi, IIOCKOCTb, MPOCTPAHCTBO, ABYTIPAHHBIN
yroj, CKPEUIMBAIOUIMECS TMpPsMbIe, NApaJUICIbHOCTh M TMEPICHIUKYSIPHOCTh MPSIMBIX |
IUIOCKOCTEH, Yroil MEXAy TNPSAMBIMH, YTOJ MEXIy MpSIMOW W IUIOCKOCTBIO, YTOJN MEXIY
TUTOCKOCTSIMH, PACCTOSIHUE OT TOYKH JI0 TUIOCKOCTH, PACCTOSIHUE MEXIY MPSIMBIMH, PACCTOSHUE
MEKy IIOCKOCTSIMU; YMEHHE HCIIOIb30BaTh MIPU PEIICHUH 33/1a4 N3yUeHHBIE (haKThl U TEOPEMBI
TUIAHUMETPHH; YMEHHE OI[CHUBATh Pa3Mepbl 00bEKTOB OKPYIKAIOIIETO MHPa;

- yMeTh ONEpUPOBATh TOHATHUSMH: MHOTOIPAaHHUK, CEYEHHE MHOTOTPaHHUKA, KyO,
napaJuielienumes, Ipu3Ma, mupaMuia, purypa u moBEpXHOCTh BPAIICHHS, IIMIHHAP, KOHYC, IIap,
cdepa, ceueHus (GUTYpHl BpamleHUs, IUIOCKOCTh, Kacaromascsi chepbl, IUIMHIpA, KOHYCa,
TUIOINAAb TTOBEPXHOCTH MUPAMU/IbI, TPU3MBI, KOHYCa, MIMHAPA, TUIOMAAb cepsl, 00beM Kyoa,
IpSMOYTOJIBHOTO TMapaivieNenunena, MUpaMuIbl, TpU3Mbl, [WIMHAPA, KOHyca, LIapa; YMEHHUE
n300pakaTh MHOTOTPAHHMKHA W MOBEPXHOCTH BPAILCHUS, UX CEYCHHS OT PYKH, C TOMOIIBIO
YepTE)KHBIX HHCTPYMEHTOB M D3JEKTPOHHBIX CPEACTB; YMEHHE pacllO3HaBaThb CHMMETPHUIO B
NPOCTPAHCTBE; YMEHUE PACliO3HABATh MPABUIIbHBIC MHOTOTPAHHUKH;

- yMEeThb ONEpPHPOBaTh IOHATHAMHU: JBW)KEHHE B NPOCTPAHCTBE, IMOJOOHBIE (UTYpHI B
IPOCTPAHCTBE; HCIIONB30BaTh OTHOILICHHWE IUIONIA/IeH MOBEPXHOCTEH M OOBEMOB MOJOOHBIX
¢buryp npu pereHun 3a1ad;

- YMETh BBIYUCIISTh T'€OMETPUYECKUE BEIMYMHBI (JJIMHA, Yrojl, IUIOINA/Ab, 00bEM, IUIONIAb
MOBEPXHOCTH), UCIIOJB3Ys H3y4eHHBbIE (DOPMYIIBI U METOIBI;

- YMETh ONEPHPOBATh MOHATHAMH: MPSIMOYTOJIbHAs CUCTEMa KOOPIUHAT, KOOPAWHATBHI TOYKH,
BEKTOP, KOOPAWHATHI BEKTOpA, CKAISPHOE IMPOM3BEICHHE, YroJd MEXAy BEKTOpaMH, CyMMa
BEKTOpPOB, MPOU3BEIACHHWE BEKTOpPA HA YHCIIO; HAXOJUTHh C TIOMOIIBI0 HM3YYEHHBIX (OpMYI
KOODPJMHATHI CEPEAMHBI OTPE3Ka, PaCCTOSHUE MEKIY IBYMS TOUKAMH;
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- yMeTb BBIOMpATh MOIXOASIIUN M3Y4YEHHBIH METOJ [Jsl PpeIIeHUs 3a7adyd, paclo3HaBaTbh
MaTeMaTHueckue (PakThl 1 MaTeMaTHYECKHE MOJETH B MIPUPOTHBIX M OOIIECTBEHHBIX SBICHHSIX,
B UCKYCCTBE; YMEHHUE MPUBOIUTH NPUMEPBl MATEMATUUYECKUX OTKPBITHH POCCUIICKON U MHUPOBOM
MaTE€MaTHYECKOW HAyKH.

- yMeTb ONEpHpOBaTh IMOHATUSAMH: OIpEJeNIeHHe, aKCHOMa, TeopeMma, CIEICTBUE, CBOMCTBO,
NPU3HAK, JOKa3aTeIbCTBO, PABHOCHIBHBIE (POPMYITHPOBKH; YMeHHE (POPMYIHPOBATH 00paTHOE U
IPOTUBOIOJIOKHOE YTBEPKACHUE, IPUBOIUTH PUMEPBI U KOHTPIPUMEPHI, UCIIOIB30BaTh METO
MaTeMaTHYeCKOW WHIYKIMH; TMPOBOJUTH JOKA3aTENIbHBIE PACCYXIEHUs MpPHU PEIICHUH 3aad,
OLIEHUBATh JIOTMUYECKYIO MTPABUIIBHOCTh PacCyKICHHIA;

- YMETh ONEpUPOBATh MOHSATHSIMU: MHOXKECTBO, IOJMHOKECTBO, OTEpAIMK HaJ MHOXECTBAMH;
YMEHHE MHCII0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIM amnmapar [Uis OIMCaHMsA pealbHbIX
MIPOIIECCOB U SIBJICHUH MPH PEIICHUH 3a]1a4, B TOM YHUCIIE U3 IPYTUX YIeOHBIX IPEIMETOB;

- YyMETh ONEpHUpOBATh MOHATHAMM: Ipad, CBSI3HBIN rpad, AepeBo, LMK, Tpad Ha IUIOCKOCTH;
yYMEHHE 3a/laBaTh W ONHUCHIBATh Tpadbl pasIMYHBIMU CIIOCOOAMH; HCIIONB30BaTh Tpadbl MpU
peLeHNH 3aJay;

- yMeTb CBOOOJHO ONEpUPOBATh MOHATUAMHU: COYETAHUE, MEPECTAHOBKA, YHCIO COYETAHWUH,
YUCIO MEepecTaHOBOK; OuMHOM HplOTOHA; yMmMeHuMe HpUMEHSATh KOMOMHATOpHBIE (AKTHI U
paccyKIeHus ISl pelIeHus 3a/1a4;

-yMeTb ONEpPHPOBATh MOHATUSAMH: HATypaJbHOE 4YMCIO, LIE€JI0€ YUCIIO, OCTATOK MO MOIYJIO,
palMoHaIbHOE  YHCIO, HPPALHOHAIBHOE YWCIO, MHOXECTBA HATYpalbHBIX, IEJIbIX,
pallMOHATIBHBIX, JACUCTBUTEIBHBIX 4YHCET; YMEHHME HCIOIb30BaTh NPU3HAKU JAEIMMOCTH,
HaVMEHBIIMKA OOIMK JEeNUTeNh W HauMeHblee oOlee KpaTHOe, anropuT™M EBximaa mpu
pEeLIeHNH 3aJjay; 3HAKOMCTBO € PAa3JIMYHBIMU O3ULIMOHHBIMU CUCTEMaMH CUUCIICHHUS;

- yMeThb CBOOOJHO ONEpPHPOBATH IOHATHAMHU: CTENEHb C LEJNbIM I[OKa3aTejleM, KOPEHb
HaTypaJbHON CTENEHM, CTENEHb C PALMOHAIBHBIM IOKa3aTeleM, CTENEeHb C AEHCTBUTEIbHBIM
(BelecTBeHHBIM) IMOKa3aTeNeM, JIorapu(mM 4ucia, CHHYC, KOCHHYC M TaHTE€HC MPOU3BOJILHOTO
LV (WER

- YMETb ONEpPUPOBATh MOHATHUSAMHU: TOXKIECTBO, TOXKIECTBEHHOE NpeoOpa3oBaHMe, ypaBHEHHE,
HEpaBEHCTBO, CUCTEMa YPABHEHUI M HEPaBEHCTB, PaBHOCWJIBHOCTb YPABHEHUI, HEPAaBEHCTB U
CHCTEM, palMOHAJbHBIE, MpPpALMOHAIbHBIC, TOKa3aTelbHbIe, CTENEeHHbIE, JorapudMUIecKue,
TPUTOHOMETPUYECKHE YpaBHEHMs, HEPaBEHCTBA M CHUCTEMBl; YMEHHE pellaTh ypaBHEHHUS,
HEpaBEHCTBA M CUCTEMBI C ITOMOIIBIO Pa3IMYHBIX IPUEMOB; pelIaTh YpaBHEHHUs, HEPABEHCTBA U
CHUCTEMBl C IapaMeTpoM; MPUMEHSTh YPaBHEHUS, HEPAaBEHCTBA, UX CHCTEMBbl Ul peEIICHUs
MaTeMaTHYECKUX 3a7a4 ¥ 3a/1a4 U3 PA3JIMYHbIX 00JIaCTel HAYKH U peallbHOW )KU3HH;

-yMeTb CBOOOJIHO ONEPHPOBATH NOHATUAMM: Ipaduk GyHKINU, 0OpaTHAs QYHKIMSL, KOMIIO3UIUS
byHKUMH, nuHeHHas (QYHKUWSA, KBagpaTUdHas (QYHKIUS, CTENneHHas (QYHKUIUS C LEeIbIM
1okaszarejaeM, TPUIOHOMETpUYEeCKHe (YHKIUH, OOpaTHble TPUTOHOMETpHUYECKUe (YHKINH,
nokaszaresbHas U Jorapupmuueckas QyHKINN; YMEHHUE CTPOUTH rpaduKu (HyHKIIMNA, BBITTOIHATh
npeoOpa3zoBanusi rpaduKoB PYHKITUH;

- YMeTb HCHOJB30BaTh Ipaduku (YHKIMNA Ui W3yYeHHUs TPOLIECCOB M 3aBHCUMOCTEH MpHu
peLIeHUH 33134 U3 APYTUX y4eOHBIX NPEIMETOB U U3 PeajbHOM *HU3HH; BbIpaxkaTh (popMysiaMu
3aBUCUMOCTH MEX]ly BeTHUNHAMU;

yMEHHE CBOOOJHO ONEpPUPOBATH MOHATUSAMHU: YETHOCTh (DYHKLUH, MEPUOJUYHOCTh (DYHKIMH,
OTPaHUYEHHOCTh (YHKIIMHM, MOHOTOHHOCTh (DYHKLHMH, 3KCTpeMyM (GYHKIWH, HauOoJbllee M
HalMEHbIlIee 3Ha4eHUs! PYHKLUHN Ha IPOMEXKYTKE; yMEHHUE ITPOBOIUTH UCCIIEOBaHUE (PYHKIIUH;
YMEHHE HCIIOJIb30BaTh CBOMCTBA M rpaduku (GYHKUWN ISl pelieHHs] ypaBHEHHI, HEPABEHCTB U
3ajjad C MapaMeTpaMu; Hu300pakaTb Ha KOOPAMHATHOM IUIOCKOCTM MHOXKECTBA peIIeHUH
ypaBHEHHIA, HEPABEHCTB U MX CHCTEM;
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- yMeTb CBOOOJHO ONEpUPOBaTh TMOHATHSAMHU: IOCIEA0BATEIbHOCTh, apUpMeTHYecKast
nporpeccusi, TE€OMETpHUYEecKash Mporpeccus, OECKOHEYHO yObIBalomasi TeOMeTpHUYECcKas
IIPOrpeccusi; YMEHHE 3a/1aBaTh MOCIENOBATEIbHOCTH, B TOM YHUCIIE C MOMOUIBI0 PEKYPPEHTHBIX
opmyu;

- YMETh ONEpUPOBaTh MOHATHAMM: HENPEPHIBHOCTh (YHKIMH, aCUMITOTHI rpaduka (yHKLIUH,
nepBasi ¥ BTOpast MPOM3BOAHAs (DYHKIIMH, TEOMETPHUECKUIN U (PU3MUYECKHI CMBICI IPOU3BOIHOM,
nepBooOpasHasi, ONpeeNeHHbI UHTerpal; YMEHHE HaXOAWTh aCUMITOTHI rpaduka (yHKLUY;
YMEHHE BBIUUCIIATH MPOU3BOJHBIE CYyMMBI, IPOU3BEACHHS, YACTHOTO M KOMIO3HIMU (DYHKITHIA,
HaXOJUTh YpaBHEHHUE KacaTeIbHOU K rpauKy (QyHKIMHU;

YMEHHE UCMOJIb30BaTh MPOU3BOMHYIO JJsl HCCIENOBaHMA (DYHKIUH, JUII HaXOXKICHUS
HAWIy4IlIero pelieHus B NPUKIAIHbIX, B TOM YHCIIE COLUATbHO-OKOHOMUYECKUX U (PU3UUECKUX
3ajjavax, JJIsi ONPENENIeHUs] CKOPOCTH M YCKOPEHHsSI; HaXOAWTh IUIOMAAN U 00BeMBI GUryp c
IIOMOLIbI0 MHTErpajia; MPUBOAUTH IPUMEPBl MAaTEMaTHYECKOTO MOJEIMPOBAHMSA C TOMOILBIO
mudhepeHINATBHBIX YPaBHEHU;

- YMETb ONEPUPOBATH MOHATHAMM: KOMIUIEKCHOE YHUCIIO, CONPSKCHHBIE KOMIUIEKCHBIE YHCIIA,
MOIYJh W apPryMEHT KOMIUIEKCHOTO 4YHcia, ¢GopMa 3amicH  KOMIUIEKCHBIX — YHCEN
(reomeTpuyeckas, TpUIOHOMETpUYecKas M  anreOpanyeckas); yMeTb  IIPOU3BOAUTH
apupMeTHYeCKre ACHCTBHS C KOMIUICKCHBIMU YHCIaMU; MPUBOJUTH MPUMEPHI HCIIOIb30BaAHHSA
KOMIUIEKCHBIX YHUCEIL;

- YMeTh CBOOOJTHO ONIEpUPOBATh MOHATHIMH: CpelHee apu]mMeTnieckoe, MeIuana, HaubobIIee
U HauMCEHbIIEE 3HAYCHMs, pa3Max, IUCIEpPCUs, CTAHJAPTHOE OTKIOHEHHE I OIMCAHHSA
YUCJIOBBIX JAHHBIX; YMEHHME HCCIENOBATh CTAaTUCTUYECKHME JAHHBIE, B TOM YHCIE C
IpUMEHEHHEM TIpaUMuecKuX METOJOB M 3JIEKTPOHHBIX CPEACTB; IpadUUecKd HCCIIE0BaTh
COBMECTHBIE HAOJIIOJICHHS C TIOMOIIBIO THarpaMM PacCEeMBaHUS U IMHEHHOM perpeccuy;

- YMeTb HAaxOOUTh BEPOSTHOCTU COOBITUH C HCHOJNb30BaHUEM TIpapUUECKUX METOJOB;
NPUMEHSTH I pelIeHus 3a1a4 (HOpMyYJIbl CIIOKEHHSI U YMHOXEHHS BEPOSTHOCTEH, Gopmyry
IIOJTHOM BepOSITHOCTH, (hopmyiy bepHymiu, koMOMHaTOpHBIE (aKThl U (HOPMYJIBI; OLIEHUBATh
BEPOSITHOCTH pEabHBIX COOBITHH; yMEHHE OINEpHUPOBATh TOHATHIAMM: CIydaiHas BEJWYHHA,
pacmpeielieHue BEPOSATHOCTEH, MaTEeMAaTHYECKOE OXXKHMIAaHWE, IUCIEPCHd W CTaHJapTHOE
OTKJIOHEHUE CIy4ailHOH BeNWYMHBIL, (DYHKIMHM paclpeleeHUus] U IUIOTHOCTH PaBHOMEPHOTO,
IIOKAa3aTEeIbHOIO0 U HOPMAaJIbHOTO PACHpElENICHUN; YMEHUE HCIIONIb30BaTh CBOMCTBA M3YUYEHHBIX
pacripesieNieHuil sl pelieHus 3a/1a4; 3HAKOMCTBO € TIOHSATHSMH: 3aKOH OOJIBIINX YHCEN, METOIbI
BbIOOPOYHBIX UCCIIEIOBAaHUI; YMEHHE IPUBOAUTE IPUMEPHI IIPOSIBICHUS 3aKOHA OOJIBIINX YHCET
B IIPUPOJHBIX M OOLIECTBEHHBIX SBIICHHSIX;

- yMeTb CBOOOJHO ONEpPUPOBATH MOHATHSAMU: TOYKA, MpsAMasi, IUIOCKOCTh, MPOCTPAHCTBO,
OTpPE30K, JIy4, IUIOCKMM YroJ, IABYIPAaHHBIM YIOJI, TPEXTPaHHBIM YIroJl, IepeceKarouuecs,
IapajuleJIbHbIE ¥ CKPEILMBAIOIINECS MPSAMBIE, IAPAJUIEIBHOCTh U MEPIEHANKYIISIPHOCTD MIPSIMBIX
U INIOCKOCTEH, yroa MEXAY MPsAMBIMH, YrOoJl MEXKIy IPSAMOM M IUIOCKOCTBIO, YIOJI MEXIY
IUIOCKOCTSIMH; YMEHHE HCIIONb30BaTh IPU pEIIEHUM 3ajady HM3y4deHHble (aKThl M TEOPEMBI
IUTAHUMETPUM; YMEHHUE OLIEHMBATh pa3Mepbl OOBEKTOB B OKPYKAIOLIEM MHPE; YMEHHE
ONEpUPOBaTh  MOHATHSAMM:  MHOTOTPAHHMK, CEYEHHME  MHOIOIPAHHUKA,  INPaBUJIbHBIN
MHOTOTPaHHHK, MPHU3Ma, THpaMHIa, pUrypa U MOBEPXHOCTh BPALICHUS, IIHIUHIP, KOHYC, 1Iap,
cdepa, pa3BepTKa IOBEPXHOCTH, CEYEHHUS KOHyca W LWIMHIpA, NapajulelbHble OCH WU
OCHOBAHMIO, CEUEHHE IIapa, IUIOCKOCTh, Kacaromasics chepbl, HWIMHIApPA, KOHYyca; yMEHHUe
CTPOUTh CEYEHHWE MHOIOIpaHHMKA, HM300pa)kaTb MHOTOTPAHHUKH, (QUIYpbl M IOBEPXHOCTH
BpaLICHUS, UX CEYEHUs, B TOM YHUCJIE C ITOMOIUBIO JJIEKTPOHHBIX CPEACTB; YMEHUE NPUMEHSITh
CBOMCTBA T€OMETPUUECKUX (PUTYp, CAMOCTOATENBHO (hOPMYIUPOBATh ONPEAEICHUS U3y4aeMbIX
¢buryp, BBIIBUTATh THIIOTE3HI O CBOMCTBAX M MPU3HAKAX I'€OMETpUYEeCcKHX (QUryp, 000CHOBBIBATH
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WM ONPOBEprarh MX; YMEHHUE MPOBOAUTH KJIAaCCHUPHUKAIUIO QUTyp MO pa3iNyHbIM IpHU3HAKaM,
BBITIOJIHATH HEOOXOMMBbIE JIOTIOTHUTEIbHBIE TOCTPOCHHS,;

- YMeTb CBOOOJHO OIEPHPOBATh MOHATUAMHU: IUIOMAAL (UTYPBI, 00beM (PUTypBI, BeTUYHHA
yIia, pacCTOSIHUE OT TOYKH JO IJIOCKOCTH, PACCTOSHUE MEXIY MPSIMBIMU, PACCTOSHUE MEXKIY
IUIOCKOCTSIMH, IJIOIAAb c(eppl, IUIOMIa[b MOBEPXHOCTH MHUPAMUIbI, NPU3MBI, KOHYCA,
IMHAPa, 00beM KyOa, IpSMOYTOJIBHOTO HapajuieNienunea, THpaMuIbl, TPU3MBbI, TWIHHAPA,
KOHYca, Il1apa; yMEHHUE HaXOAUTh OTHOIIEHHE 00BEMOB MOAOOHBIX QUTYD;

- yMeTb CBOOOJHO ONEPUPOBATh NMOHATHUAMHU: ABM)KEHUE, NapalljIesIbHbIN MEPEHOC, CUMMETPHUS
Ha TJIOCKOCTH U B MPOCTPAHCTBE, MOBOPOT, MpeoOpa3oBaHuEe MOA00Us, MOJOO0HBIE (UTYPHI;
YMEHHE paclo3HaBaTh paBHbIE M MOJOOHBIE (UTYpHl, B TOM YHUCIE B INPHPOJIE, UCKYCCTBE,
apXUTEKTYype; YMEHHE HCIOJIb30BaTh T€OMETPUUECKHUE OTHOLICHHs, HAXOJAUTh T€OMETPHUYECKHE
BEJIMYMHBI (UIMHA, YTOJI, TUIOIAAb, 00BEM) IPU PELICHUN 33]a4 U3 APYTUX YUeOHBIX MIPEIMETOB
U U3 peajbHOU KHU3HU;

- yMeTb CBOOOJHO ONEpUPOBATh MOHATHUSAMHU: TPSMOYTOJIbHAS CHCTEMa KOOPJMHAT, BEKTOD,
KOOPJMHATHI TOUYKH, KOOPJUHATHI BEKTOpa, CyMMa BEKTOPOB, MPOU3BEACHUE BEKTOpa Ha YHUCIIO,
pasyiokeHue BeKTopa Mo 0a3ucy, CKaJspHOE NPOW3BEICHHE, BEKTOPHOE MPOU3BENECHHE, YToJl
MEXy BEKTOpaMH; YMEHHUE HCIIOJIb30BaTh BEKTOPHBIN U KOOPAMHATHBIM METOJ IJISl peHIeHUS
reOMETPUYECKUX 3aJad M 3a7ad JAPYruxX Yy4deOHBIX IPEIMETOB; ONEPUPOBATh IMOHATHIMMU:
Marpuia 2x2 u 3x3, onpeAeauTeb MaTPUILIbl, TEOMETPUIECKHUI CMBICI ONPEICIIUTEIS;

- YMETh MOJEJIMPOBATh pEalIbHbIE CUTyallMM Ha SI3bIKE MAaTEMaTHKH; COCTaBJISATh BBIPAKECHMUS,
ypaBHEHUS, HEPaBEHCTBA U MX CHCTEMbI IO YCJIOBHUIO 3a/layM, HCCIENOBATh IMOCTPOCHHBIE
MOJIEJIM C HCIOJB30BAaHUEM amrapaTta aiareOpbl, MHTEPIPETUPOBATh IOJYUYEHHBIH pPE3yJIbTarT;
CTPOUTH MaTeMaTHYECKHUE MOJENU C MOMOUIbI0 F€OMETPHUUECKUX MOHSITUNA U BEJIIMYMH, peniaTh
CBA3aHHBIE C HUMHM [IPaKTUYECKHE 3aJauyM; COCTaBIATh BEPOSTHOCTHYIO MOJAEIb H
MHTEPIIPETUPOBATh IMOJYYCHHBI pe3ylbTaT; peliarb NpUKIagHble 3aJadyd  CpeacTBaMU
MaTeMaTHYECKOTO0 aHajln3a, B TOM YHCJIE COIUAIBFHO-DKOHOMHYECKOTO H  (PU3UIECKOTO
XapakrTepa,

- yMeHue BbIOMpaTh MNOAXOASIIMNA METOX JUIsl pEelIeHMs 3aJaud; MOHMMAaHME 3HAYUMOCTH
MaTEeMaTHKd B HW3YYEHHHM MPHUPOJIHBIX M OOIIECTBEHHBIX IPOLIECCOB U SIBICHUM; yMEHHE
pacrno3HaBaTh NPOSIBICHHE 3aKOHOB MAaTEMAaTUKH B HCKYCCTBE, YMEHME NPUBOAUTH MPUMEPHI
MaTeMaTUYECKUX OTKPBITUH POCCUHUCKON M MUPOBON MaTeMaTHYECKON HAyKU

- YMeThb ONEpHpOBaTh TOHATHAMHU: palloHaNbHas (YHKIMS, TOKa3aTenbHas (QyHKIWs,
crenieHHast (GyHKIus, Jorapudmuueckas GyHKIUS, TPUTOHOMETpUYECKUE (YHKIIMH, OOpaTHbIE
(GYHKIMW; yMEHHME CTPOUTh TpadUKd HM3YYCHHBIX (DYHKIHMHA, HCIONB30BaTh TpaduKu IpH
M3YYEHUU MPOLIECCOB U 3aBUCHUMOCTEH, MPU PEUICHUH 3a/1a4y U3 APYTUX Y4eOHBIX MPEIMETOB U
3a71a4d M3 peasibHOW KU3HM; BEIPAXXKaTh (POPMYJIaMHU 3aBUCHMOCTH MEXK/Y BEIUIHMHAMU;

- YMETh ONepUpOBaTh MOHATHSAMH: TOXKAECTBO, TOXKIECTBEHHOE MpeoOpa3oBaHUE, ypaBHEHUE,
HEPAaBEHCTBO, CUCTEMAa YpPaBHEHHM M HEPAaBEHCTB, PAaBHOCWJIBHOCTb YpaBHEHUM, HEPABEHCTB U
CHUCTEM, pallMOHAJIbHbIE, WpPpAlMOHANbHBIE, TOKa3aTelbHbIe, CTENEHHbIe, JorapudMuyecKue,
TPUTOHOMETPUUYECKUE YpPAaBHEHHUs, HEPABEHCTBA M CHUCTEMBl, YMETb pElIaTh YypaBHEHUS,
HEPABEHCTBA U CHCTEMBI C MMOMOIIBIO PA3IMYHBIX IPHUEMOB; pelliaTh YPaBHEHUS, HEPABEHCTBA U
CUCTEMBI C MapaMeTpOM; IMPUMEHITh ypPAaBHEHHUS, HEPABEHCTBA, MX CHCTEMbl AJIs PpEIICHUS
MaTeMaTHYeCKUX 3aa4 ¥ 33/1a4 U3 Pa3INYHBIX 00JIacTell HAyKU U peaTbHOU KU3HU;

- yMeTb CBOOOJHO ONEPUPOBATh NMOHATHUAMHU: ABM)KEHUE, MapalljIeNIbHbII MEPEHOC, CUMMETPHUS
Ha TJIOCKOCTH U B MPOCTPAHCTBE, MOBOPOT, MpeoOpa3oBaHuEe MOA00us, MOJOO0HBIE (UTYPHI;
yYMETh paclo3HaBaTh PaBHbIE M TOJOOHBIE (UTYpHI, B TOM YHCJIE€ B HPUPOAE, HCKYCCTBE,
apXUTEKTYpe; YMETh HCIOJIb30BaTh N'€OMETPUUYECKHE OTHOIICHUS, HAXOAUTh N€OMETPUYECKHE
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BEJIMYMHBI (JUIMHA, YTOJl, IUIOIaab, 00BEM) IPU PELICHUHU 3aJau U3 APYTruX y4eOHbIX IPEIMETOB
Y U3 peaIbHOMN KU3HU

- yYMeTb OINEpPUpOBaTh IOHATUSAMH: pALUOHAIbHBIE, HPpPALMOHAIbHbIE, I10Ka3aTelbHbIE,
CTETIeHHbIE, Torapu(pMUUECKUE, TPUTOHOMETPUYECKIE YPAaBHEHHS U HEPABEHCTBA, UX CUCTEMBI;

- YyMETb ONEpPHPOBATH MOHATUAMM: NMPSIMOYTOJbHAsI CUCTEMa KOOPAMHAT, KOOPAMHATHI TOYKH,
BEKTOp, KOOPAMHATHI BEKTOpPA, CKAJSIPHOE NPOHM3BEACHUE, YroJd MEXIy BEKTOpaMH, CymMMma
BEKTOpPOB, IPOM3BEICHUE BEKTOpa HA YHCIIO; HAXOJUTh C IOMOIIBI0 HM3Y4YEHHBIX (OpMyI
KOOPJMHATHI CePEeIMHBI OTPE3Ka, PACCTOSHUE MEXKTY IByMsI TOUKaMHU

- yMeThb CBOOOJHO OIEpUPOBaTh TMOHATUSAMU: Tpaduk GyHKOHH, oOpaTHas (yHKIHS,
KOMIO3UIUS (YHKIMK, NTUHEHHAas (QyHKUUSA, KBaApaTHyHas (YHKLUS, CTETIeHHass (QYHKUIUS C
LEeNbIM [OKa3aTeJleM, TpPUTOHOMETpUdeckue (yHKIMH, OOpaTHbIE TPUTOHOMETPUUECKUE
¢byHKIMH, MOKa3aTenbHast U JiorapudmMudeckas (QyHKIHU; YMETh CTPOUTHh IpaduKku (QyHKIUH,
BBITIOJIHSTH MPe0oOpa3oBaHust rpaduKoB QyHKIIHIA;

- YyMeTb HCHOJb30BaTh Ipaduku (YHKIMHA Ui W3yYeHHUs] TPOLECCOB M 3aBHCUMOCTEH Mpu
peLIeHNH 33134 U3 APYTUX y4eOHBIX NPEIMETOB U U3 PeajbHOM *KHU3HH; BbIpaxkaTh (popMysiaMu
3aBUCUMOCTH MEX]ly BeJTHUNHAMU;

- CcBOOOJHO ONEpPUPOBATH TMOHATHSAMU: YETHOCTh (DYHKUIUHM, MNEPUOJUYHOCTb (YHKIIHNH,
OTPaHUYEHHOCTh (YHKIIMH, MOHOTOHHOCTh (DYHKLHMH, 3KCTpeMyM (GYHKIWH, HauOoJbllee M
HalMEHbIlIee 3HaUeHUs! PYHKLUHU Ha IPOMEXKYTKE; yMETh IPOBOAUTH HcCiel0BaHUEe (DYHKIINY;

- YMETh HCIIOJIb30BaTh CBOMCTBA M IpaduKu (PYHKUIWH JUIS pEelIeHUs ypaBHEHUH, HEPABEHCTB U
3ajjad C MapaMeTpaMu; Hu300pakaTb Ha KOOPAMHATHOM IUIOCKOCTM MHOXKECTBA peEIICHUM
ypaBHEHHIA, HEPABEHCTB U X CUCTEM

- YMEThb HCIOJb30BaTh INpPHU PEIIEHUM 3a/lad HM3Y4YeHHble (DAKTbl M TEOpeMbl IUIAHUMETPHH;
YMEHHE OLEHUBATh Pa3Mepbl 00BEKTOB OKPYIKAIOIIET0 MHpa

- yMeTb ONepUpOBaTh IOHATUAMHU: JABWKEHME B IPOCTPAHCTBE, MOJO0HBIE (UIYpHI B
IPOCTPAHCTBE; HCIIONB30BaTh OTHOILICHHWE IUIONIA/IeH MOBEPXHOCTEH M OOBEMOB MOJOOHBIX
buryp npu perieHun 3auay;

- YMETb BBIYMCIATH T€OMETPHUUECKUE BEJIMYMHBI (IJIMHA, YTOJ, IUIOMAab, O0BEM, IUIOIAIb
MOBEPXHOCTH), UCTIONb3Ysl U3yUEHHbIE (POPMYJIBI U METO/BI.

U3y4eHHBIE (POPMYIIBI U METO/IBI.
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2.2. TemaTn4yecKuil IJIaH U COJePKAHHUE TUCHUILINHBI
Ne n/mm HaumeHoBaHuUe pa3e0B U TeM 3aHATHI O0beM yacos

1. OCOOCHHOCTH MPOEKTHOW AEATEILHOCTH. BHUIBI IPOSKTOB 2

2. ®dopmynrpoBaHue IPOoOIEMBI B COOTBETCTBHH C TEMOH MIPOEKTA, €€ aKTyaIbHOCTH 2

3. MeTtoabl uccnenoBanuii 2

4. Omnpenenenue Leny, 3a1a4, BHIOOp MpeaMeTa U 00BEKTa HCCIIeIOBAHMS 2

5. CrpyKkTypa HHAUBHIAYAIBHOTO MIPOEKTA, AITOPUTM pabOTHl HaJ HUM 2

6. Omnpenenenne 3TanoB pabOTHl, COCTaBICHHWE IUIaHAa pabOThl Hajx WHIMBHIYAJIbHBIM | 2
MIPOEKTOM

7. BriOop MH(pOpPMAIMOHHBIX MCTOYHHMKOB IO TeME WHIMBHIyallbHOTO mpoekra. Padora c | 10
WH(POPMAIMOHHBIMHA HCTOYHUKAMHI

8. TpeboBaHus K pa3pabOTKE OCHOBHOW YaCTH WHAWBUAYAIBHOTO MIPOCKTA 2

9. OcobeHHOCTH 0POPMIICHHS M IPE/ICTABIICHUS PE3YJIbTATOB UCCIICAOBAHUS 2

10. 3aKIIounTeNbHAs YacTh MHAMBHAYaJIbHOTO Hpoekra. OOmue TpedoBaHust K ohopMIeHUIO | 2
TIOSICHUTENILHOM 3aMCKU MHAMBUIYAJIBHOTO TIPOEKTa

11. TpeboBanuss K TNpe3eHTAMKM HWHIUBUAYyAIbHOrO mpoekTa. IloaroToBka mpeseHTalmu | 6
WHAWBUAYAJBHOI'O ITPOCKTA

12. [ToxroToBka Te3UCOB AOKIaaa. AHATN3 TIPOEKTa HA COOTBETCTBHE TPEOOBAHUSIM 2

13. [TyGmuuHas 3ammTa HHAMBUAYaJIbHOTO IIPOEKTa 3
Bcero 1acoB: 39

15
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3. METOAUYECKUE YKA3AHUSA 1O BBINTOJIHEHUIO UHAUBU Y AJIBHOI'O
IHHPOEKTA

Pabota Hag MHAMBUAYATBEHBIM TPOSKTOM MPOBOAUTCS O0YYAIOIIMMCS TTO/I PyKOBOJACTBOM
npenoAaBaTens AUCHUILIMHBL OOIIe00pa3oBaTeNbHOrO MK, MO KOTOpOH BBIOpaHa Tema
WHIUBUIyaIbHOTO TIpOeKTa. Pa3paboTka WHAWBHIYyaJIbHOTO TPOEKTa TMPOBOJIUTCA B
COOTBETCTBUU ¢ TpeboBanusimu I[lomokeHus o0 WHIWBUIYaTbHOM TIpoekTe (ydueOHoe
WCCJICIOBAaHUE WM Y4YEOHBIM MPOEKT) OOyYaromuxcsi MO0 OCHOBHBIM TPO(PECCHOHATBHBIM
00pa3oBaTeNbHBIM NIPOTPAMMaM CPEeIHEro MPo(hecCHOHATFHOT0 00pa30BaHusl.

3.1. lIpumepHas TeMaTHKA HHAUBUAYAJTbHBIX IPOEKTOB

NuauBuayanbHble TPOEKTHI pa3pabaThIBAIOTCS B paMKaxX MPOGUIBHBIX JUCHUIUIHH
001eo0pa3oBaTeIbHOrO 1MKIA 0 crienuaabHOCTH 09.02.12 Texnuueckaa IKkcnayamauus u
COnPOo60IICcOCHUE UHPOPMAYUOHHBIX CUCHIEM.

OOyuaromuiicsi BBIOMpaeT TEMy IO OJHOW W3 JABYX NPO(HIBHBIX JHUCIUILINH,
PYKOBOJUTENIEM WHIMBUIYaLHOTO IPOEKTa HAa3HA4YaeTcs IMpernojaBaTellb 1O BhIOpaHHOMN
JTUCIUILINHE.

3.1.1 [IlpumMepHass TeMATHKA HWHAUBUAYAJIBHBIX MPOEKTOB MO0 IWCHHUIIAHE
HNudopmaruka:

OcHo8bl npocpammuposarus

1. Pa3paboTka mporpamMmsl Ui BHIYUCIEHUS TUIOMIAIN Te€OMETPUIECKIX GUryp (Kpyr,
MPSIMOYTOJIBHUK, TPEYTOJBHUK ).

2. Co3gaHue KalbKyJIsITOpa JUIsl BHIOJHEHUST 0a30BBIX apU(METHUIECKUX OTIepaIlHil.

3. Pa3paboTka mporpamMmsbl JiJIsi KOHBEPTAIlMU €UHUI U3MEPEHUsI (HarpuMep, KUJIOMETPHI B
MuIH, Tpagychl Llenscus B @apeHTeiThr).

4. Cozpmanue mporpaMMBbl JJIsI TeHEpaIuH CIIyYailHbIX YHCEJ B 3aJJaHHOM JIHaIla30He.

5. Pa3zpaboTka mporpammsl [Jis TPOBEPKHU YKCIIa HA IPOCTOTY.

2. Paboma ¢ mexcmom u cmpoxamu
6. Coznanue nmporpaMMsbl Jis OICUETa KOJTUYECTBA CJIOB B TEKCTE.
7. Pa3zpaboTka mporpammbl AJis TOMCKA U 3aMEHBI CIIOB B TEKCTE.
8. Co3znmanue mporpamMMsbI T IUQPPOBAHUS TEKCTa ¢ UCIIOJIb30BaHueM mmdpa [{e3aps.
9. PazpaboTka nmporpamMmsl AJisi IPOBEPKU TEKCTa HA MATHHIPOM.
10. Co3nanue nporpaMMebl JJis TeHEPAIMU aHarpaMM U3 3aJJaHHOTO CJIOBA.

3. Uepwl u pazeneuenus
11. Cozmanue urpsl "Yranai yucio" (1Moap30BaTesb yraablBaeT YHCIIO0, 3araIaHHOE
KOMITBIOTEPOM).
12. Pazpabotka urpsl "Kamens, HokHHILIBI, Oymara" MpOTUB KOMIIBIOTEPA.
13. Co3nanue urpsl "Bucenuna" (yrazplBaHUE CIIOB).
14. Pazpabotka urps! "Kpectuku-nonuku".
15. Cozpanue urpsl "JIaGupuHT" ¢ UCTIOIB30BAHUEM MPOCTON TPapUKH.
4. I'pagpuxa u anumayus
16. PazpaboTka nporpamMmsl [l pUCOBaHUS FreOMeTpUUecKux Guryp (Hanpumep, Ha Python
¢ ucnosib3oBanueM Turtle).
17. Co3nanue aHuMAaIMK IBUKEHUS 00bEeKTa (HallpuMep, MsI4, ABMKYIIUNCS MO SKpaHy).
18. Pa3paboTka nporpamMmsl J1sl CO3aHUs IPOCTOTO IrpauuecKoro peakTopa.
19. Co3ganue nmporpaMMsl JUIsl BU3yalln3alliy JaHHBIX (HanpuMmep, rpaduk GyHKIUH).
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20. Pa3paboTka nmporpaMMBbI IJIs1 CO3JJaHUs CIANA-1II0Y U3 H300paKEeHUH.

5. Beb-mexnonozuu (6azo6ulii yposeHv)
21. Co3ganwue mpoctoro Bed-caiita ¢ ucnons3oBanueM HTML u CSS.
22. Pa3paboTka BeO-CTpaHUIIBI ¢ MHTEPAKTUBHBIMH JIeMEeHTaMu Ha JavaScript (Hampumep,
KaJIbKYJISITOD).
23. Coznanne BeO-POpMBI 17151 PETUCTPAIIUH TTOJIB30BATEIICH.
24. Pa3paboTka BeO-CTpaHHULIBI ¢ Tajepeei H300paKeHHA.
25. Co3nnanme BeO-caiiTa ¢ UCIOIb30BaHUEM Aa0JI0HOB (Hanpumep, Bootstrap).

6. Asmomamu3sayus u none3Hvle Ymuiumsl
26. Pa3paboTka nporpaMmsl JJIs1 aBTOMAaTHYECKOTO CO3/JaHUs PE3EPBHBIX KOMUi (paitnos.
27. Co3nmaHue mporpaMMBl [Tt TOUcKa (hailyioB 10 pacIIMPEHUI0 B YKa3aHHOW JUPEKTOPHH.
28. Pa3paboTka nporpaMmbl AJs MOICYETa KOJIMYECTBA CTPOK B TEKCTOBOM (haiie.
29. Co3naHue MporpaMMsl /i1l aBTOMaTH4YECKON OTIpaBku email (Harpumep, ¢
ucnonb3oBanuem Python).
30. PazpaboTtka mporpammsl [j1s TeHepannu QR-xom0B.

7. Paboma ¢ oamamu u epemenem
31. PazpaboTtka rmporpamMmsbl JUIsl BHIYUCIIEHUS Pa3HULBI MEKIY ABYMS JaTaMH.
32. Coznanue mporpaMMBl it OTOOPaKEHHUS TEKYIIETO BPEMEHH B Pa3HBIX YAaCOBBIX MOsCAX.
33. Pa3zpabotka rmporpammsl JijIsl FeHepaluy KaleHaapsl Ha 3aJaHHbIM MecsI U TOA.
34. Coznanue nporpaMMsl i HAITOMUHAHUS O COOBITHSX (HarmpuMmep, Oy AUIbHHUK).
35. Pa3zpabotka mporpammsl JUIsl pacueTa BO3pacTa o J1aTe POXKIAEHHsL.

8. Ananuz oannvix
36. PazpaboTtka rmporpamMmsl JUIsl aHAJIM3a TEKCTOBBIX TaHHBIX (HAIIpUMep, MOJICUET YaCTOTHI
CJIOB).
37. Coznanue nporpaMMsl JUis BU3yalu3aliy JaHHBIX (HapuMep, IOCTPOCHUE TpaduKoB).
38. Pa3paboTka mporpammsl Jij1s aHanu3a JaHHbBIX U3 CSV-daiina.
39. Coznanue nporpaMMsl JUis OUCKa JyOJIUKaTOB B HA0OpE TaHHBIX.
40. Pa3paboTka nmporpaMMsbl JiJisi COPTUPOBKH U (PHITBTPAIIUN JAHHBIX.

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

41. Pa3paboTka nporpaMmbl JJIs KIacCU(PHUKAIIMKA TEKCTOB (HaIIpUMeEp, CIIaM/He cIiaMm).

42. Co3ngaHue porpaMMsbl ISl paclio3HaBaHUsl pyKONUCHBIX IU(p (Hampumep, ¢
ucnonszoBanueM MNIST).

43. Pa3zpaboTka nporpaMmsl JUis IPOTHO3UPOBAHUS YHCIOBBIX JaHHBIX (HAIIpUMeEp,
JMHENHas perpeccus).

44. Co3znanue mporpaMMBbl JJIs aHalIM3a TOHAJTBHOCTH TEKCTa
(TTOOXKUTENBHBIN/OTPUIIATETHHBIN ).

45. Pa3paboTka mporpamMMbl JIJIsl TeHEpaIH TEKCTa C UCIIOJIb30BAaHUEM TPOCTHIX MOJICIICH.

10. Cemegvle mexnono2uu
46. Pa3paboTka rmporpaMMBblI JIJist TPOBEPKHU JOCTYITHOCTH CAUTOB (ping).
47. Cozmanue mpocToro yaT-0oTa Juist MecceHpkepa (Hanpumep, Telegram).
48. Pa3paboTka nporpamMmsl 1j1s ckaunBaHus ¢aiinos mo URL.
49. Co3nanue nporpaMMbl JJii MOHUTOPUHTA CETEBOM aKTUBHOCTH.
50. Pa3zpaboTtka mporpammsl 115 otripaBku HTTP-3anpocoB u aHanmm3a 0TBETOB.

3.1.2 IlpuMepHass TeMATHMKAa MHAMBHAYAJbHBIX MPOEKTOB IO JAUCHUILIHHE
MaTtemMaTHuKa:
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1. Aneebpa

1. HccnenoBaHue KBaJpaTHBIX YPaBHEHUN: aHAIN3 TUCKPUMUHAHTA U KOPHEH.
2. ITloctpoeHue rpadukoB KBaIpPAaTHUHBIX (PYHKIIUN U aHATM3 UX CBOMCTB.
3. Pemenue cuctem JTMHEHHBIX YpaBHEHUH rpa)MuecKUM M aHATUTHYECKUM METOJIaMH.
4. MHccnenoBaHue CBOMCTB apr(PMETHUECKON U TEOMETPUICCKOM TIPOTPECCHIA.
5. Tlpumenenue hopMys COKpALIEHHOTO YMHOXEHHUS B PEIICHUH 3a/1a4.
2. I'eomempust
6. UHccnenoBanue CBOMCTB TpeyroiabHUKOB: Teopema Iludaropa, mogodue TpeyroJbHUKOB.
7. TlocTpoeHue U aHaIU3 CBOWCTB OKPYXHOCTEH: KacaTeJIbHbIE, XOPAbl, LIECHTPAJIbHBIE YIJIBI.
8. Hccnenosanue momasei GuUryp: TpeyrobHIUKOB, TapaJIEIOrPAMMOB, TPATICIIHA.
9. Pemienue 3a1a4 Ha NOCTPOEHUE C TOMOLIBIO HUPKYJISA U JIMHEHKU.
10. UccnenoBanue CBOMCTB MPaBUIILHBIX MHOTOYTOJEHUKOB.

3. Ilpuxnaonas mamemamuxa

11. MaTtemaTiueckoe MOJICIMPOBaHUE B SKOHOMUKE: pacueT NpHObLIH, yOBITKOB,
pEeHTA0EIBHOCTH.

12. UccnenoBanue MpOLEHTHBIX pacyeToB: 0AaHKOBCKHE BKJIA b, KPEIUTHI, CKHJIKH.

13. AHanu3 CTaTUCTUYECKUX JIAHHBIX: IOCTPOEHUE TpapuKOB, TUAarpaMM, pacyeT CPeTHUX
3HAYEHUU.

14. Pemienue 3a7a4 Ha ONTUMHU3ALIMIO: HAX0XKACHUE MAaKCUMaJIbHON TUIOIIAIU TIPU 33 JaHHOM
[epUMeETpeE.

15. IIpumeHeHne MaTeMaTHKHU B apXUTEKType: pacyeT apaMeTpoB 3JaHUN U COOPYKEHHM.

4. Teopus sepoamuocmeii u cCMmamucmuxa
16. UccrnenoBanue BEepOSTHOCTH COOBITHIA: TIOJOpAChIBAHHE MOHETBI, HTPATbHBIX KOCTEH.
17. AHanmu3 CTaTUCTUYECKUX JTAHHBIX: CpeHee apudMeTHIecKoe, MoJia, MeIuaHa.
18. UccrnenoBanue BEpOSTHOCTH BBIUTPHINIA B JIOTEPESIX M a3apTHBIX UTPaXx.
19. TlocTpoenue nuarpaMm u rpauKOB ISl BU3YATH3AIMHA CTATUCTHYECKHUX JTaHHBIX.
20. UccnenoBanue 3aBUCUMOCTH MEXKIY BEIMYMHAMU: KOPPEISIIIMOHHBIA aHAIIN3.

5. Mamemamuxa 6 peanvHou Hcu3Hu
21. Pacuer onTUMaIbHOTO MapUIPyTa C UCIOJIb30BAHUEM MAaTEMATUYECKUX METOOB.
22. VccnenoBaHue pocTa HACEJICHUS C UCIOJIb30BAHUEM MAaTEMAaTHYECKUX MOJICIICH.
23. Pacuer 3arpaT Ha CTPOUTENBLCTBO: MaTEPUAJIbl, TPYA03aTPAThI, CPOKHU.
24. UccnenoBaHue 3aBUCUMOCTH PAcXo0/la TOTUIUBA OT CKOPOCTH aBTOMOOMIISL.
25. Pacuer miomaau U oobema JUist peMOHTa KBaPTUPBI.

6. Ucmopus mamemamuku
26. VccnenoBanue *U3HU U BKJIaJla BEIMKUX MaTeMaTHKOB (Hanpumep, [ludarop, EBknua,
Apxumen).
27. Ananu3s pa3BuUTHUs anredpsl U TEOMETPUU B JPEBHOCTH.
28. UccnenoBannue NCTOPUU BO3HUKHOBEHMSI UUCEN U CUCTEM CUUCIICHUS.
29. Ananu3s pa3BUTHUSI TEOPUH BEPOSTHOCTEN U €€ MPUMEHEHUS.
30. MccnenoBanne UCTOPUM MaTeMaTUUYECKUX OTKPBITHM U UX BIUSHUS Ha HAYKY.

7. Mamemamuueckue 20106010MKU U 3A0a4U
31. UccnenoBanue u perieHne KJIaCCHYECKUX MATEMATHYECKUX TOJIOBOJIOMOK (Hampumep,
XaHouckas OarrHs).
32. AHanu3 U peuleHye JOrH4ecKuxX 3aau.
33. HccnenoBanue 3a1a4 Ha MIEpETMBAaHUE U B3BEIIMBAHUE.
34. Pemenue 3a71a4 Ha KOMOWHATOPUKY: TIEPECTAHOBKH, COYETAHUS, Pa3MEIIICHUSI.
35. UccnenoBanue 3ama4y Ha JEIUMOCTDb YHCE.
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8. Mamemamuxka u ungopmamuxa
36. Pa3zpaboTka nporpamMmsl AJisl peLLIEHUS] KBaPATHBIX YPAaBHEHUH.
37. Co3nganue mporpaMMBl [T IOCTPOEHUS TpaduKoB QyHKITHI.
38. PazpaboTtka mporpamMmsl JIIsl pacueTa IuIomaei reoMeTprHIecKux Quryp.
39. Co3nanue mporpaMMsl [Tl pEIICHUs 3a/1a4 Ha MPOLEHTHI.
40. Pa3paboTka rporpaMMsbl JIJisl aHAIN3a CTATUCTUYECKUX JaHHBIX.
9. Mamemamuxka 6 uckyccmee
41. VccnenoBaHue 30JI0TOIO CEUEHUS M €r0 MPUMEHEHHS B UCKYCCTBE M apXUTEKTYPE.
42. Ananu3 cuMMETPHUHU B IIPUPOJIE U UCKYCCTBE.
43. UccnenoBanue MaTeMaTHYECKUX 3aKOHOMEPHOCTEN B MY3bIKE.
44. AHanu3 nNepcrneKTUBBI U MPONOPLUN B KUBOIHUCH.
45. VccnenoBanue (ppakTanoB U UX IPUMEHEHUS B UCKYCCTBE.
10. Mamemamuxa 6 npupooe
46. MccnenoBanue MaTeMaTHYECKUX 3aKOHOMEPHOCTEH B MpUpPOJIe (HallpuUMep, CITUPAIH,
CUMMETpH).
47. Ananu3 pocta pacTeHUH ¢ UCMOIb30BaHUEM MaTeMAaTHYECKUX MOJIENEeH.
48. MccnenoBaHue IBMKEHU IUIAHET U 3aK0HOB Kermuiepa.
49. Ananu3 MaTeMaTHYeCKHX MOJIeel B OMONIOTHY (HallpuMep, POCT MOMYJISIINN).
50. MccnenoBanre MaTeMaTU4YECKUX 3aKOHOMEPHOCTEN B CTPOCHUU KPUCTAILIOB.

4. ®OHJ] OLIEHOYHBIX CPEJACTB JUCHMUIIINHBI
4.1. Pe3y.]'ll>TaTl)I OCBOCHUA yqeﬁﬂoﬁ AUCHUIVIMHBI, IIOJIC/KAIUE ITPOBEPKE

DopMBbI MPOMEKYTOYHON aTTECTALIMHU IO CEMECTPAM:

Ne cemecTpa DopmMa KOHTPOJIs

2 [TyGnuHas 3ammTa HHIMBHIYaIbHOTO POSKTa

4.2. Kpurepun 1 noka3areju OlleHUBAHUS

B paMKax TEKYyHIero KOHTPOJIA PYKOBOJAUTECIL KOHTPOJIUPYET CO6J'IIOJICHI/IG JTalloB M
CPOKOB BBIIIOJIHCHHUA HWHAUBHUAYAJIBHOI'O IIPOCKTAa B COOTBCTCTBUH C IInanom pa60TBI Hazn
HHIWBUYAJBbHBIM ITPOCKTOM

Jran Buasl gedTe1bHOCTH Kpurepuii ouennBanus
Co0ur01eH1e CPOKOB Boinosnnenue 3Tana
BBINOJIHEHUS TIAaHA padoTsI
padoThI HAJ
HHIHBHUIYAJIbHBIM
MPOEKTOM
[ToaroTOBHUTENHHBIH BEIOOD TeMEbl, | 10 1 OKTAOps | ma/HeT - HE BBITTOJIHCHO
oTall IIOCTaHOBKaA neiaun u - BBITIOJIHEHO YaCTUYHO
3a1a4 MIPOEKTAa, - BBIIIOJIHEHO B TIOJTHOM
nH()OpPMAaITOHHAS o0bemMe
MOJIFOTOBKA
OCHOBHOM 3Tan WHJIUBUAYaJIbHAS 1o 31 mapta na/Her - HE BBITIOJIHEHO
paboTa Hax CTPYKTYpO - BBITIOJTHEHO YaCTHYHO
u coJiepyKaHueM - BBIIIOJIHEHO B TIOJTHOM
WHJIMBHTy AJIbHOTO o0beMe
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IIPOCKTAa
3aKITIOYNTEITbHBIT 00CyXIcHHE arpenb Ja/HeT - HE BBITTOJIHEHO
JTalr. MpeaABaApUTECIIbHBIX - BBIIIOJITHCHO YaCTUYHO
PE3yIbTAaTOB - BBIIIOJIHEHO B ITOJITHOM
HHIUBUTYaJIbHOTO o0BeMe
IMPOCKTa M IIOATOTOBKA
MaTcpuajioB K €ro
3alUTE
3alMTa Mali-uIoHb na/Her - HE BBIIIOJIHEHO
WHANBUAYAJIbHOT'O - BBIIIOJITHCHO YaCTUYHO
IMPOCKTa - BBIIIOJIHEHO B ITOJIHOM

o0BeEME

B pamkax mpome:KyTOYHOM aTTecTAMU MO AUCUHUIUINHE «HIUBUAYATBHBIN TTPOCKT»
MMPOBOAUTCA 3aliuTa HWHAWUBUAYAJIBHOI'O TIIPOCKTA, KOTOpasd IMPOXOAUT HY6JII/I‘-IHO B BHJC
3acIyIIMBaHUs JOKJIAJ0B C Mpe3eHTarueil (He Oonee 7 MUHYT) M OTBETaMH Ha BOMIPOCHI (HE
6onmee 5 wmunyt). CoOmoneHHe perjaMeHTa CBHIETENBCTBYET O C(HOPMUPOBAHHOCTD
PETYJISTUBHBIX HaBBIKOB O0YYaOIINXCSL.

PGSYJII:TaTBI BBIIIOJIHCHHA MPOCKTA OLCHUBAIOTCA MO UTOTraM paCCMOTPCHUS KOMUCCHEH
MPEJCTABICHHOTO  MPOAYKTa C  KpaTKOW  TOSCHUTEIBHOW  3alMCKOW, MpEe3eHTaluu
oOy4arorerocs.

UneHbl KOMHCCHUU OLIEHHMBAIOT YPOBEHb HHIAMBUAYAIbHOTO MPOEKTa IO KPUTEPUSM,
YKa3aHHbIM HHXKE, HWTOTOBass OLCHKA BBICTABIIACTCA B BCAOMOCTb U 3aUYCTHYHO KHUHIKKY

o0OyyJaromerocs.

Kputepnu ouenku | YpoBeHb cOPMHUPOBAHHOCTH HABBIKOB IIPOCKTHOM AeATEIBLHOCTH Bann 3a
HHIMBUAYAJIBLHOIO Huzknii Cpennnii Boicoxmnii KpuTepu
NMPOEKTA (1 6as11) (2 6an1a) (3 6an11a) H
OO0yuaromuiics
HCTIONTB30BAT
Tema npoekrta He N
HeOOMbIION 00BEM .
packpeITa. OO0yuaromuiics
UH(POPMATMOHHBIX
Bonpmmas gacts MPOJIEMOHCTPHUPOBAI
HCTOYHHKOB IS
UH(POPMAIIMOHHBIX r1yOOKKe 3HAHUS 110
PAaCKpBITHS TEMBI
HCTOYHHKOB HE TeMe MPOEKTA.
. | mpoekTa.
CdopMHUPOBaHHOCT | COOTHOCSITCS C TEMOM B paGote 1 B Ommnbxu B
b MPEIMETHBIX MPOCKTHOW pabOoTEHI. p COJICp)KaHUN
. o OTBETax Ha BOIPOCH
3HAHHUU 1 cI0co00B | OOygaromuiics He OTCYTCTBYIOT.
. . 0 COAEPKAHUIO .
JecTBui cMor Ob6yuaromuiics
paboTsI TpyOBIC
NPOKOMMEHTHpOBAT | o CaMOCTOSITEIEHO
coJiep>KaHKe IIPOEKTa. c/ienai BEIBOJIBI IO
9 OTCYTCTBYIOT.
Ob6yuaromuiics He . TEeME MPOEKTA.
OO0yuaromuiics
CMOT C/IeNaTh
c/ienaj BEIBOIBI C
CcOOCTBEHHBIE BBIBO/IBI.
TIOMOIITBIO
PYKOBOIHTEIIS.
OO0yyvaromuiicst OO0yuaromuiics OO0yuaromuiics
TIPOSIBIISLT COBMECTHO C CaMOCTOSITEIEHO
ChopMHUPOBAaHHOCT | HE3AUHTEPECOBAHHOCT | PYKOBOJIUTEIEM chopMyTHpOBaT
b II03HABATENFHEIX | b K TEME IPOEKTa U IPOEKTa OIpenenuit | mpobieMy IpoeKTa.
YV paboTe Hax HUM. L[eNb POEKTA U OO6yuaromuiics
OO0yyaromuiicst He paspabotan miaH CaMOCTOSATEIBHO

CMOI' CAMOCTOATCIIBHO

PCLICHUSA.

OCYHICCTBJIAJ ITOUCK,
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chopMyIUpOBaTh anams,
PMYJIHP CHCTEMATHU3AIINIO 1
mpoOIeMy TIPOCKTA.
v HHTEPIPETAIHIO
OOyuatronuiicst He
" uHbOpMALMU AJIS
cMor caMmocTosiTenibHO | OOyuaronmiics B DOeKTA
OCYIICCTBIISITh TIOUCK, | OCHOBHOM P N
OOyuatomuiics
aHams3, HCIIOJIB30Ba
N chopMynUpoBa
CHUCTEMAaTH3AIIIO U OIHCATENLHBIN
BBIBOJIBI IO TIPOCKTY.
HHTEPIpPETAIHIO croco0® 00paboTKu N
OO0yuaromuiics
HHQOPMAIHN IS uH(pOpMAaIHH.
N MIPEICTABHII
MPOEKTA. OO0yuaronuiics N
UTOTOBBII MIPOIYKT
B conepxanun POIEMOHCTPUPOBAIT HpoeKTa ¢
MPOEKTAa OTCYTCTBYIOT | MPOJIYKT MPOEKTA.
p Y Y POAyKT TP 00ocHOBaHHEM
BBIBO/IBL.
IIpoaykr npoexra TOTYHEHHOTO
Y HUTOT'OBOTO
OTCYTCTBYET.
pe3ynbTara.
CdopmupoBaHHOCT OO0yyvaromuiics
(bopmnp OO0yuaronuiics y m
b PEryJSITHBHBIX MPOAEMOHCTPHPOBAIT
COBMECTHO C
YV yMeHHue
PYKOBOIMTEIEM
CaMOCTOSTENIBHO
OTIPEJICIIILI 1ICIICBhIC .
YIIPABIATb CBOEH
YCTaHOBKH JIJISt N
N MO3HaBaTEIbHOMN
OOyuaromuics paboThI HAJ

JACATCIIBHOCTBIO BO

ChopmupoBaHHOCT
b
KOMMYHUKaTHUBHBIX
NAYI!

OIIPE/ICIINII LICNICBbIE MPOCKTOM.
N BpeMs paboTHI Haxl
YCTaHOBKH JIJISI OO0yuaromuiics DOCKTOM
paboThI HA[ MPOSKTOM | MPEACTABUII IUIaH p .
OO0yyvaromuiics
C TIOMOIIBIO JOCTHDKCHUS IICIIH.
TpaMOTHO
PYKOBOIHTEITS. Hexortopsie sTamsbr
. UCII0JIb30BaJ
Obyuatommuiics He poeKTa
pecypcHEIC
MPEACTABHII IUTaH BBITTOJHSIJIACH TIPH
BO3MOXKHOCTH JIJIsI
JOCTIDKCHUS TICTIH. TIOMOIIIH
JOCTHKCHUS
VY oOyugaromerocs PYKOBOJHTEIIS. .
. MOCTABJICHHON IICTIH.
OTCYTCTBYIOT HaBbIKM | OOyuarommiics N
OO0yuaromuiics
CaMOKOHTPOJIAL. BJIaJiceT HaBBIKAMHU
MPOIEMOHCTPHUPOBAIT
CaMOKOHTPOJS U
N . | ymenue
KOPPEKIIUH JICHCTBHI
OCYIIECTBIIATH BHIOOP
(pe3ynbTaToB) TIpH
KOHCTPYKTHBHBIX
pabote Hax N
CTpaTeruii B CII0KHBIX
MPOEKTOM.
CUTYaIHsIX.
OO0yuaromuiics OO0yuaromuiics
. MOATOTOBHIT 3aIIIH CaMOCTOSITEEHO
OOyuaromuiics Ty
HPOEKTA. TIOJITOTOBHJI 3AIUTY
MIOJITOTOBHJI 3aIIUTY .
OO0yuaromuiics MPOEKTA.
paboOTHI C TOMOIITHIO .
nponemMoHcTpupoBan | OOyuaromuiics

PYKOBOMTEIIS.
OO0yyvaromuiics He
CMOT OTBETHUTH Ha
BOIIPOCHI 110

COACPIKAaHUIO IIPOCKTA.

OOyyaromuiics He
MPEACTaBHI
odopMIIeHHBII
WTOTOBBIN MPOITYKT
MPOEKTa.

UTOTOBBIM IPOIYKT
IPOEKTA.
OO0yuaromuiics
OTBETHJI HA BOIIPOCHI
0 COJEPKAHUIO
IPOEKTa, HO HE CMOT
pa3sBEpHYTO U
JIOTUYHO U3JIOKUTh
CBOIO TOUKY 3PEHHS C
UCIOJIb30BAHUEM
A3BIKOBBIX CPEJICTB.

pa3BepHYTO U
JIOTUYHO M3TI0XKHUIT
CBOIO TOUKY 3pEHHS
Ha MpoOJIeMy MPOeKTa
C MCIOJB30BaHUEM
SI3BIKOBBIX CPEICTB.
OOyuatomuiics
POIEMOHCTPUPOBAIT
UTOTOBBIA MPOIYKT
MPOEKTA C TIO3UIHH
€r0 HOBH3HBI,




OIICHWJI PaboTy HaJ
MPOEKTOM C TOUKH
3peHHUs
pUOOPETEHHOTO
OIIbITA.

e ®EIEPAJIBHOE TOCYIAPCTBEHHOE BIOJI>)KETHOE OBPA30BATEJ/TBHOE CMK
ﬁ@ _ YUPEXIOEHVE BBICIIETO OBPA30BAHVIIL PIYTUC
\¢ «POCCUMNCKUN TOCYOAPCTBEHHBIVI YHUBEPCUTET

TYPU3MA V1 CEPBVICA»
PryTUC Aucm 22
OPHUTHHANBHOCTH,
IIPAKTUYECKON
3HAYUMOCTH.
OO6yuaromuiics

Hrorosmlii 6a1 (max — 12 6a/1/10B)

Onenka
[TomrydeHHbIe OaJUTBI IEPEBOJISATCS B OLIGHKY B COOTBETCTBUU C TAOJIULICH:
Ouenka KosmuecTBo 6a/1J10B
5 — KOTJIIMYHO» 9-12 6annos
4 — «XOpOIIOY» 6-8 6ayIoB
3 — «YZOBJIETBOPUTEIHLHOY 5-4 bamna

5.YCJIOBUSA PEAJIM3ALIUU ITPOI'PAMMBI IMCHUITJINHBI

5.1. lns peanuzaniuyl nporpaMmbl y4eOHOW AMCHUIUIMHBI JOJDKHBI OBITH MPETYyCMOTPEHbI

CJICTYIOIINE CTICIIMAIbHBIE TTIOMEIIICHHUS:
ObopynoBanue yaeOHOT0 KabUHeTa:
- IOCaJI0YHBIE MECTa TI0 KOJIMYECTBY O0YJArOITUXCS;
- pabodee MecTo MpernoaBaTes;
- KOMIUTIEKT y4eOHO-HATJISAHBIX TTOCOOUH;
- MaTepualbl TEKyIIEeH U TPOMEKYTOUHON aTTECTaI[UH.
[Tomemenne kaOuWHETa OCHAIIEHO THIOBBIM  OOOpPYJOBaHHEM, B

YHUCIIC

CHGHH&HH(&HPOB&HHOﬁ yqe6H0171 MeOelbI0 | cpceacTBaMu O6y‘-IeHI/I$I, HCO6XO,[[I/IMBIMI/I JJIsA

BBITIOJTHEHUS TPEOOBAaHUHN K YPOBHIO IOJITOTOBKH 00y4YatOIINXCSl.
TexHuueckue cpecTBa 00yUeHU:

- HepCOHaJ'II)HI)II\/’I KOMITIBIOTEP C JIUIUECH3WMOHHBIM IIPOTrPaMMHBIM O6€CH€‘ICHI/IeM;

- IPOEKTOP C IKPAHOM.
3asel ONOJINOTEKH:

bubnuoreka ((bOH,Z[ Xy,[[O)KGCTBCHHOﬁ JIMTCPATYPbl HOJKCH COOTBCTCTBOBATH IICPCUHIO
HN3y4acMbIX HpOI/I3BeJIGHI/II\/II), YUTAJIBHEINA 3aJl C KOMIIBIOTCPaMH, OCHAILICHHBIMH BBIXOJOM B CC€Th

WNurepHer.

6.AHOOPMAIIMOHHOE OBECIIEYEHHUE PEAJIM3AIIUU TPOT'PAMMBI
Jns peanuzanuu OporpaMMbl  OMOIHOTEYHBIH (OHJ 00pa3oBaTEIbHON OpraHU3aIUU
YKOMIUICKTOBAH II€YaTHBIMH W/WJIM DJICKTPOHHBIE 00pa3oBaTeNbHbIE M HH(OPMALMOHHEIE
pecypchbl, PeKOMEH/IOBAHHBIE AJIsl MCIIOIb30BaHUS B 00pa30BAaTEJIbHOM IPOLIECCE, HE CTaplle

IIATH JIE€T C MOMCEHTA U3JaHUs.

6.1. OcHoBHEBIE NeYATHLIEC H3TAHUSA

1. Metiep, b. OCHOBEI 06 bEKTHO-OPUEHTUPOBAHHOIO [IPOEKTUPOBAHUA : yUeOHUK / b.

Metiiep. - MockBa : UHTYUT, 2016. - 553 c. - TeKCT : 3/1eKTPOHHBIN. - URL:
https://znanium.ru/catalog/product/2150596.



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

M ®EOEPAJIBHOE TOCYJAPCTBEHHOE BIOJI)KETHOE OBPA3OBATE/TbHOE CMK
Vi _ YYPEXIIEHVIE BBICIIETO OBPA3OBAHVIS PTYTUC
‘&@ «POCCUMNCKNN TOCYOAPCTBEHHBIV YHUBEPCUTET
TYPU3MA "1 CEPBVICA»
PryTuc Auem 23
2. Kepnuras, b. B. fI3bIk niporpamMmupoBanusd C : yue6HUK / b. B. KepHuras, /[. M. Puuu.

- Mocksa : UHTVUT, 2016. - 237 c. - TeKCT : 3JIeKTPOHHEIN. - URL:
https://znanium.ru/catalog/product/2162622

JKyxkoB, P. A. fI3bIK IporpaMMupoBaHud Python: mpakTUKyM : ydye6HOe mocobue / P.A.
KykoB. — MockBa : UH®PA-M, 2026. — 216 c. + /IoIl. MaTepuaJbl [JIeKTPOHHBIN
pecypcl. — (Boicizee o6pasoBanue). — DOI
10.12737/textbook_5cb5ca35aaa7f5.89424805. - ISBN 978-5-16-018516-3. - TeKcT :
9JIeKTPOHHBIN. - URL: https://znanium.ru/catalog/product/2241265

Kyxkos, P. A. A3bik nporpammupoBanust Python. Ilpaktukym : yuebnoe nocodue / P.A.
KykoB. — Mocksa : UHOPA-M, 2026. — 216 c. + Jlon. Marepuaisl [ DIEKTPOHHBIN
pecypc]. — (Cpennee npodeccuonanpHoe oopazoBanue). - ISBN 978-5-16-015638-5. -
Texcr : anexTponnsif. - URL: https://znanium.ru/catalog/product/2216925

6.2. JlonoJiHUTEJIbHbIE HCTOYHUKH (NpU HEOOXOOUMOCIU)

1.

2.

3.

Coursera. OHnauH-KypCobl NO NPOCPAMMUPOBAHUIO [DNeKmpoHHbll pecypc]. —

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

GitHub. Penosumopuu ¢ Omkpbimvim UCXOOHbIM KOOOM [DnekmpoHuwlil pecypc]. —

URL: https://github.com (0oama oopawenus: 10.10.2023).

IIpoepammul Onst monmaoica. — Peorcum oocmyna:  https://lifehacker.ru/programmy-dlya-
montazha-video
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