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1. OBIIASL XAPAKTEPUCTHKA IPUMEPHOW PABOYEU
IPOI'PAMMBI YYEFHOM JUCIUIIJINHBI YI1.12 THOPOPMATUKA

1.1. OO6nacte npuMeHEeHHs padoyeil mMporpaMMbl
PabGouas mnporpamMma AMCHMIUIMHBI SBJISETCS 4YacTbio 00pa3oBaTesbHON
nporpammsl B cooTBeTcTBUU ¢ PI'OC CIIO no cneunansHoct 43.02.16 Typusm u
rOCTENPUUMCTBO.

1.2. Mecto nucuuruinasl B ctpykrype [ITICC3:
OIl. O6meo6pazoBaTenbHas TOATOTOBKA
VII.12 UndopmaTuka

1.3. llenu u 3amauu TUCHUIUIUHBI — TPEOOBAHUS K Pe3ysibTaTaM OCBOCHUS
TUCIUATIIAHEL:
B pesynbrare ocBoeHUS JUCHIUILIUHBI 00yUYaIOIIUICS TOJDKEH YMETh:

— CaMOCTOATENIbHO  (popMynIuMpoOBaTH W aKTyaJIM3UpPOBaTh  MPoOJIeMYy,
paccmaTpuBaTh €€ BCECTOPOHHE;

— YCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK WM OCHOBAHUS [JIsi CPAaBHEHUS,
KJaccudukauu u 006001eHNS;

— OINpeneNsiTh LENH JeSITEIbHOCTH, 3aJaBaTh IMapaMeTpbl W KPUTEPUH HX
JIOCTHKCHHS,

— BBISBIATHL 3aKOHOMEPHOCTA M TPOTHUBOpPEUYHS B  paccMaTpUBAEMbIX
SIBIICHUSX,

— BHOCHUTh KOPPEKTUBBI B  JI€SITEIBHOCTh, OLICHUBAaTh COOTBETCTBUE
pe3yJIbTATOB LIEJISIM, OLICHUBATh PUCKU TTOCJICICTBUN 1€ TEIbHOCTH;

— pa3BUBATh KPEATHBHOE MBINIJICHUE MPU PEIICHUHN KU3HEHHBIX MPOOIIEM;

— BJIAJCTh HaBbIKAMU y4eOHO-HCCIIeI0BATEIbCKOM u MPOCKTHOMU
NEeATEeIIbHOCTH, HaBBIKAMH Pa3peIICHHS ITPoOIIeM;

— BBISIBIIITh MNPUYMHHO-CIIC/ICTBEHHBIE CBSI3M M aKTyaJIu3UpoBaTh 3ajady,
BBIJIBUTaTh THUIIOTE3y €€ PEIICHHUS, HAXOJHUTh apryMEHTHI IS J10Ka3aTeIbCTBa
CBOUX YTBEP)KJICHHUM, 3a]]aBaTh MapaMeTPhbl U KPUTEPUU PEIICHUS;

— aHAJM3UPOBATh IIOJYYEHHBIE B XOJI€ PEIICHUS 3a7add Pe3yIbTaThl,
KPUTHYECKHU OIEHMBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

— YMETh NEPEHOCUTHh 3HAHMS B TO3HABATEIILHYIO U IMPAKTHYECKYIO 00JIacTH
JKU3HEAESITEIbHOCTH;

— YMETb HHTETPHUPOBATH 3HAHMS W3 Pa3HBIX MPEIMETHBIX 00JIaCTEH;

— BBIJIBUI'aTb HOBLIC UJACH, IIpCAJIaraTb OPUIMHAJIbHBIC ITIOAXO0AbI N PCIICHM



— CHOCOOHOCTh HMX HCIIOJIb30BAaHUS B II0O3HABATENIBHOW M  COLMAIIBHOU
MPaKTHUKE;

— BJAJETh HABBIKAMU MOJTYYEHUS] MH(OOPMAIMU U3 UICTOYHUKOB Pa3HbBIX THUIIOB,
CaMOCTOSITEJIbHO ~ OCYIIECTBJISATh  IOUCK,  aHaju3, CUCTEMATU3ALMIO U
MHTEPNPETAlNIO HHPOPMALIUU PA3TUYHBIX BUOB U (POPM MPEACTABICHHUS;

— co3JaBaTh TEKCThl B pa3MYHBIX (QopMarax ¢ YYETOM Ha3HayeHUs
uHpopMalMl U LEJNEeBOM  ayJUTOpPUM, BbIOMpas ONTUMAIBHYIO (GopMy
MPEICTABIICHUS U BU3yaJIU3all1U;

— OIICHUBATh JOCTOBEPHOCTb, JETMTUMHOCTh MH(OpPMAIUU, €€ COOTBETCTBUE
PABOBBIM U MOPAJIbHO-ITHYECKUM HOpMaM;

— HCIOJIb30BaTh  CpeACTBa MH(MOPMAIIMOHHBIX H  KOMMYHHUKaIIMOHHBIX
TEXHOJIOTUH B PEIICHUH KOTHUTHUBHBIX, KOMMYHUKATHUBHBIX U OPTraHU3allMOHHBIX
3ajady Cc coOdrofeHuEM TpeOOBaHUN JPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
TUTUEHBI, PECypcOCOEpekeHHs, TMPABOBBIX W  ATUYECKUX HOPM, HOPM
MH(GOPMAIIMOHHON 6€301aCHOCTH;

— BJQJACTh  HABBIKAMM  paclo3HaBaHUA W 3alIUTBl  MHQOpPMALNH,
UH(GOPMAIIMOHHON 6€30MaCHOCTH TUYHOCTH;

— yMeTh OpraHU30BHIBATH JIMYHOE HWH(POPMALMOHHOE TPOCTPAHCTBO C
UCIIOJIb30BAaHUEM PA3IMYHBIX CPEACTB IUPPOBBIX TEXHOIOTHH;

— YMETh peajnu30BaTh TAIbl pEHICHUS 3a/1a4 Ha KOMIIBIOTEPE;

— yMEHHE peaju30BbIBaTb HA BBHIOPAaHHOM JUIsl  M3YyYEHHS  SI3bIKE
nporpaMmmupoBanus Bbeicokoro ypoBHs ([lackams, Python, Java, C++, C#)
TUTIOBBIE QJITOPUTMBI OOpAaOOTKM YHCEN, YHWCJIOBBIX IOCIEIOBATEIBHOCTEH W
MAacCCUBOB: TMpEJCTaBICHUE 4YHCJIA B BHJAE HAO0Opa MPOCTHIX COMHOXHUTEIEH;
HaXO0XJICHUE MAaKCUMalbHOW (MUHHUMAJbHON) MHUGPH HATypalIbHOTO 4YHUCIA,
3aMMCAHHOTO B CUCTEME CUMCIICHHUS] C OCHOBaHUEM, He TpeBbimatomum 10;

— BBIUKCIIEHHE OOOOIICHHBIX XapaKTePUCTHUK JJIEMEHTOB MacCHBa WA
YHUCIIOBOI IIOCJIEOBATEIBHOCTH (cyMMBI, IPOU3BEACHUS CPEIHETO
apu(PMETUIECKOT0, MUHUMAIHHOTO M MaKCHUMAaJIbHOTO 3JIEMEHTOB, KOJIMYECTBA
3JIEMEHTOB, YAOBJIETBOPSIOIIUX 3aJaHHOMY YCIIOBHIO);

— BIAACTh MPEACTABICHUSIMH O poJid WHOOpPMAIIMM W CBA3AHHBIX C HEH
NPOLECCOB B MPUPOJE, TEXHUKE W OOIIECTBE; MOHATHUAMU «HUH(DOpMALIUIY,
«H(POPMAITMOHHBIA TIPOIECC)», KCUCTEMAY, KKOMIIOHEHTHI CUCTEMbBD» «CUCTEMHBIN
b dexTy, «mHbOpMAIIMOHHAS CUCTEMaY, KCHUCTEMa YIIPABICHHS,;

— BIAACTh METOJaMHU Toucka wuHpoOpManuu B ceTu VHTEpHET, yMeTb
KPUTUYECKU OLIEHUBATh MH(OPMALUIO, TOJIYYCHHYIO U3 ceTH MHTepHeT;

— XapakTepu3oBaTh OOJIbIIME JAaHHBIC, MPUBOAUTH MPUMEPHl UCTOYHUKOB HX
MOJIyYEHHUS Y HaIlPaBJICHUS UCTIOJIb30BaHUS;



— BJAJETh HABbIKAMU PabOThI C ONEPAUUMOHHBIMH CHUCTEMaMd U OCHOBHBIMU
BUJAMU MPOrPaMMHOr0 oOOecnedeHus i pelleHus Y4YeOHbIX 3ajad 1o
BBIOpPaHHOU crieluanu3aluu;

— yMEThb ONpeAensTh MH(OOPMAIMOHHBIH 00BEM TEKCTOBBIX, I'paUUECKUX U
3BYKOBBIX JIAaHHBIX MPU 3aJaHHBIX MapaMeTpax IUCKPETU3aLIHY;

— yMETb CTPOUTh HEPAaBHOMEPHBIE KOJbl, JOMYCKAIOIIME OJHO3HAYHOE
JEKOJIMPOBaHKE COOOIICHUH (TPePUKCHBIE KOBI);

— HCIOJIb30BaTh MPOCTEHIINE KOJbI, KOTOPbIE MO3BOJISIIOT OOHAPYXKUBATH U
UCIIPABJIATH OUITMOKU MIPU Mepeade TaHHbIX;

— yMeThb YWTaThb M T[OHHUMATh MPOTPAMMBbI, PEATU3YIOIIHE HECI0XKHbIE
aIrOpUTMbI 0OPaOOTKU YMCIIOBBIX U TEKCTOBBIX JaHHBIX (B TOM YMCJIE MAaCCHUBOB U
CUMBOJIbHBIX CTPOK) Ha BBIOPAHHOM ISl M3y4Y€HUS YHUBEPCAIBHOM S3bIKE
nporpaMMmupoBaHus Bbicokoro ypoBHs (Ilackanms, Python, Java, C++, C#);
aHAIM3UPOBATH AJTOPUTMBI C UCTIOJIB30BAHUEM TAOJUI] TPACCUPOBKU; OMPEICISITH
0e3 HCIOJb30BAaHUS KOMIIBIOTEpPA  pPE3yJbTaThl  BBIMOJHEHUS  HECIOXKHBIX
IpOrpaMM, BKIIIOUAIOIIMX IMKJIBI, BETBICHHUS W TMOIIPOrPaMMBbl, MPHU 3aJaHHBIX
UCXOAHBIX AaHHBIX; MOAU(PUIIMPOBATH TOTOBBIE MPOTPAMMBI JIJIsi PEIICHUS HOBBIX
3a/a4, HCMOJb30BaTh HMX B CBOMX MporpaMMax B KayecTBE MOJNPOTPaMM
(mpouenyp, GyHKIHiD);

— yMETh CO3[aBaThb CTPYKTYPUPOBAHHBIE TEKCTOBBIE JIOKYMEHTbI U
JEMOHCTPALlMOHHBIE MaTEPHAJIbI C UCIOJIb30BAHUEM BO3MOKHOCTEW COBPEMEHHBIX
IPOrPaMMHBIX CPEJICTB M O0JIAYHBIX CEPBHUCOB; YMEHHUE MCIIOIh30BATh TAOJIUYHBIC
(pensimoHHbIC) 0a3bl TAHHBIX, B YACTHOCTHU, COCTABJIATH 3alPOCHl B 0a3ax JaHHBIX
(B TOM 4McCIi€ BBIYUCISIEMbBIE 3aIIPOCHI), BBIIOJIHATh COPTUPOBKY M MOUCK 3aMUCEN
B 0a3e JaHHBIX;

— HamoJIHATH pa3paboTaHHyr0 0a3y [aHHBIX; YMEHHE HCIOJIb30BATh
AJIEKTPOHHBIC TaONMILBI U1 aHalu3a, NPECTaBICHUS U OO0pabOTKH JaHHBIX
(BKJIOYask BBIYMUCICHHE CYMMBI, CPEIHEro apu(pMeTH4YEeCKOro, HauOOJBLIETO U
HaWMEHBIIETO 3HAUEHUH, PeIIeHUE YPaBHEHUN );

— YMEThb UCHOJIb30BaTh KOMIBIOTEPHO-MATEMATHYECKUE MOJEIN Ul aHaIu3a
O0BEKTOB M MPOLECCOB: (OPMYIUPOBATH ILEIb MOJAETUPOBAHUS, BBIMIOIHITH
aHaJIM3 Pe3yJbTaTOB, IOJYYEHHBIX B X0/1€ MOJEIUPOBAHNUS;

— OLICHUBATh aJIEKBATHOCTh MOJAEIIH MOJIEIUPYEMOMY OOBEKTY WIH IPOLECCY;
IIPEICTABIIATH PE3YIbTaThl MOACIIMPOBAHUS B HATJISIATHOM BHJIE;

— yMeThb  KiJacCM(pUUUPOBaTh OCHOBHBIE  33Ja4yd  aHajlu3a  JIAHHBIX
(mporHo3upoBaHue, Kiaccuukaiys, KiacTepusalus, aHajlu3 OTKIOHEHHH);

— NOHMMAaTh MOCJEAO0BATEIBHOCTh PELIEHUS 3a/ad aHalu3a JaHHBIX: cOOp
NEPBUYHBIX JIAHHBIX, OYMCTKA M OLIEHKAa KauecTBa JaHHBIX, BBIOOp W/WIH



MOCTPOCHHE MO, MpeoOpa3oBaHUWE JaHHBIX, BHU3Yyalu3alus JIaHHBIX,
WHTEPNpETALUs PE3YIbTATOB,;

— YMETh OIPEIENATh CPEIHIOK CKOPOCTh MEpeAayd JaHHBIX, OLICHUBATH
W3MEHEHHE BPEMEHM IepeJlayd MpU HU3MEHEHWU WHOOPMALMOHHOIO 00bema
JAHHBIX U XapaKTEPUCTUK KaHAJIA CBA3U,

— yMeTb CTPOUTH KOJI, OOECMEeUUBAIONUA HAUMEHBIIYI0 BO3MOXKHYIO
CPEIHIOW JUIMHY COOOIIEHUS MpPH HU3BECTHOM YacTOTE CHMBOJIOB; TOSICHATH
MIPUHIUIIBI PAOOTHI MMPOCTHIX AJITOPUTMOB CHKATHS JaHHBIX;

— YMETh UCIOJb30BAaTh NMPHU PEIICHUH 33Ja4 CBOWCTBA MO3UIIMOHHOWN 3amucu
4yucell, AITOPUTMBI TIOCTPOEHHUS 3aMIUCH YUCIIA B MO3UIIMOHHON CUCTEME CUMCIICHUSA
C 3aJJaHHBIM OCHOBAHHUEM U IOCTPOEHHUS YMCla MO CTPOKE, COACpIAIIEH 3amuch
ATOT'O YKCJIa B TTO3UIIMOHHOM CUCTEME CUMCIICHHUS C 3aJJaHHBIM OCHOBAHUEM;

— yMETb BBIMOJHATH apU(METHUYECKHE OIEpalry B MO3UIITMOHHBIX CHCTEMax
CUMCJICHHUS;

— CTPOUTH JIOTUYECKOE BBIPAKEHUE B JIU3BIOHKTUBHON M KOHBIOHKTUBHOMU
HOPMAaJIBHBIX (hOpMax 1o 3aJaHHON TaOIUIe UCTUHHOCTH;

— HCCIeoBaTh  00JaCTh  MCTUHHOCTH  BBICKA3bIBAHUSI,  COJIEPIKAIIETO
NIEPEMEHHBIE; PEIlIaTh HECIOKHbBIC TIOTUYECKUE YPAaBHEHUS,

— yMeTbhb pelniaTh aJrOPUTMUYECKHE 3aJlaud, CBA3aHHBIE C aHAIU30M TpadoB
(3aJauyd  TOCTPOEHUS ONTHUMAJIBLHOTO IYTH MEXAy BepIIuHaMu Tpada,
OmpeAeICHUs KOJHMYECTBA Pa3IMYHBIX nyTeu MEXITY BEPIIMHAMHU
OPUEHTHPOBAHHOTO alIMKINYECKOro rpada);

— YMETh HCIOJIb30BaTh JIEPEBbs MPHU aHAIW3€ U MOCTPOCHUHU KOJIOB U JJIs
npeAcCTaBiICHUs apu(METHUYCCKUX BBIPAKCHHM, NMPH PEIICHWH 3aJad TOWCKa M
COPTUPOBKH;

— yMEThb CTPOHTH JIEPEBO UTPHI MO 3aJJaHHOMY aJTOPUTMY; pa3padaThiBaTh U
000CHOBBIBATh BHIUTPHIIITHYIO CTPATETHIO UTPHI;

— YMEHHE ONpPEACsATh CIOKHOCTh M3y4aeMbIX B Kypce 0a30BBIX aJIrOpUTMOB
(cyMMupOBaHHE O3JIEMEHTOB MAacCHBa, COPTHPOBKAa MacCHBa, MepeOOpHBIC
aJTOPUTMBI, IBOMYHBIN MOMCK) U MPUBOAUTH MPUMEPHl HECKOJIBKUX aJITOPUTMOB
Pa3HOM CIOKHOCTH JJIs1 PEIIECHUST OJTHOM 3a/1a4u;

— YMETh OCYIIECTBJISITh AHAINW3 MPEIOKEHHOW MPOrpaMMBbl: OIPEAEIATh
pe3yJbTaThl pabOTHI MPOTPAMMBI MPU 3aJJTAHHBIX MCXOJIHBIX JTaHHBIX; OMPEICTATh,
NPU KAKUX HCXOJHBIX JAHHBIX BO3MOXHO IOJIYYCHUE YKA3aHHBIX pPE3YJbTaTOB;
BBISBIIATh JIAHHBIC, KOTOPHIE MOTYT NMPHUBECTH K OMIMOKE B pabdOTe MpPOrpamMMEI;
bopMyTupOBaTh MPEAIOKEHUS 0 YAYUIIICHUIO MPOrPaAaMMHOTO KOJIa;

— yYMETh pa3pabaTeiBaTh W peaJU30BbIBAaTH B BHJE IporpamMM 0a30BbIC
aJTOPUTMBI; HCIIOJb30BaTh B MpOrpaMMax HAAHHBIE PA3JIUYHBIX THUIIOB C YYETOM



OTPaHWYCHHUIA Ha JUAIa30H X BO3MOXKHBIX 3HAYCHHUU, TPUMCHSTH MPHU PEIICHUH
3a/1a4 CTPYKTYPBI JaHHBIX (CITUCKH, CIIOBAPH, CTEKU, OUYCPEIH, ICPEBbS);

— TPUMEHSTh CTaHJAPTHBIE W COOCTBEHHBIC MOANMPOTPaAMMBI I 00paboTKH
YHCJIOBBIX JAHHBIX U CUMBOJIBHBIX CTPOK;

— HCIOJIB30BaTh NpHU pa3pabOoTKe NporpaMMm OUOIHOTEKH MOAIPOrPaMM;

— yMEHHE JTOKYMEHTHPOBAThH POTPAMMBI;

— YMETh CO3/1aBaTh B€O-CTPAHULIBI;

— YMEHHE UCIOJIb30BaTh JICKTPOHHBIC TAOIHIIBI IJIs aHAIIN3a, TIPEICTaBICHUS
U 00paboTKU NMaHHBIX (BKJIIOYAsh BHIOOP ONTUMAIBHOTO PEIICHUs], MOA00p JIUHUU
TPEHJIa, PEIICHHE 3a/1a9 TPOTHO3UPOBAHHS );

B pe3ynbTaTe 0OCBOCHUS TUCITUTIIMHBI 00 YJaAIONTUHCS JOJIKEH 3HATh:

— c(hOpMHUPOBAHHOCTL MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMECHHOMY
YPOBHIO Pa3BUTHS HayKHM M OOIIECTBCHHOW INMPAKTUKH, OCHOBAaHHOTO HA JUAJIOTe
KYJBTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOCTO MECTa B TIOJUKYJIBLTYPHOM MUDPE;

— COBEPIICHCTBOBAHME SI3bIKOBOM M YHUTATEIBCKON KYJBTYpPhI KakK CPEICTBa
B3aMMO/ICHCTBHS MEXK]TY JIFOJIBMH ¥ TIO3HAHUS MUPA;

— OCO3HAHHWE IICHHOCTH HAyYHOH JESITCIIbHOCTH, TOTOBHOCTH OCYIIECTBISATH
MPOEKTHYIO U UCCIEA0BATENbCKYIO NESITEIbHOCTh MHANBUAYAIBHO U B TPYIIIIE;

— TOHHUMATh Yrpo3y MHMOPMAIMOHHONW O€30MaCHOCTH, UCTIOIh30BATh METOIbI
U CpeJCTBAa MPOTUBOACHCTBUS ITHM YIpo3aMm, COOJtoJIeHHe Mep 0e30MacHOCTH,
NpEeIOTBPAIIAIONINX HE3aKOHHOE paclpOCTpaHEHUE TEePCOHANBHBIX JIaHHBIX;
cobmoicHue TpeOOBaHMKM TEXHUKH O€30MacCHOCTH M THUTHEHBI IpU pabore ¢
KOMIIBIOTEpAaMU U JIPYTUMHU KOMIIOHEHTaMU IU(GPOBOTO OKPYIKEHUS; TOHUMAHUE
NPABOBBIX OCHOB HCIIOJIB30BAHMUS KOMIIBIOTEPHBIX MporpamMM, 0a3 MaHHBIX H
paboThl B cetn IHTEpHET;

— TIOHMMaHHWE BO3MOXKHOCTEH HHU(POBBIX CEPBUCOB rOCYIAPCTBEHHBIX YCIYT,
MUGPOBBIX  00pa30BATENIbHBIX  CEPBUCOB; IMOHMMAaHHE BO3MOXKHOCTEH W
OTPaHUYCHUN TEXHOJOTUN UCKYCCTBEHHOTO UHTEIIEKTA B PA3IUYHBIX 00JIACTSX;

— HaJIW4YMe  TPEACTaBICHUM 00  HCMOJIB30BAaHUU  HMHPOPMAIMOHHBIX
TEXHOJIOTUH B Pa3TUYHBIX MPOodhecCHOHANBHBIX chepax;

— COPTHUPOBKY JIEMEHTOB MaCCHBa;

— OCHOBHBIE TPHUHIUIIBI YCTPONUCTBA W (YHKIIMOHUPOBAHUS COBPEMEHHBIX
CTAIMOHAPHBIX U MOOWIBHBIX KOMITBIOTEPOB;

— TEHACHIINHI Pa3BUTHUS KOMITBIOTEPHBIX TEXHOJIOTHH;

— WMETh TIPEICTABJIICHHUSI O KOMIBIOTEPHBIX CETSAX M MX POJIU B COBPEMECHHOM
MUDE;

— 00 oOmux mnpuHUUIAX pa3paboTKu U (YHKIMOHUPOBAHUS HHTEPHET-
MIPUJIOKEHN;



— TIOHMMAaThb OCHOBHbIE MPUHUMUIBI JAUCKPETH3aLUUU paA3IUYHBIX BHUIOB
uH(popMaImy;

— BIAJACTb TEOPETUYECKUM  alIapaToM, MO3BOJISIIOIIUM  OCYHIECTBISATH
MPEACTaBICHUE 3aJaHHOIO0 HATYpaJlbHOI'O 4YHUCJIAa B Pa3IMYHBIX CHCTEMax
CUMCJICHUS; BBINOJHATh MPeoOpa30BaHUs JIOTMUYECKUX BBIPAKEHUH, HCHOJbB3YS
3aKOHBI aNreOphl JOTUKU; ONPEAENITh KpaTyallinii MyTh BO B3BELIEHHOM Ipade u
KOJMYECTBO MyTel MEX 1y BEPIIMHAMH OPUEHTUPOBAHHOIO ALIUKIMYECKOI0 rpada;

— UMEThb TMpeACTaBi€HUs O 0a30BbIX NPHUHLMIAX OpraHu3aluud U
(GYHKIMOHUPOBAHMS KOMIIBIOTEPHBIX CETEH;

— 0a3oBble AJITOPUTMbI OOpPabOOTKM YHMCIOBOM M TEKCTOBOW HH(OpManuu
(3amuch yKcen B MO3UIIMOHHOM CHCTEME CUHUCICHMS, JEIMMOCTb LENbIX YHCEl,
HaXO0XJAEHHE BCEX MPOCTHIX YHUCEN B 3a/IaHHOM JUana3oHe;

— 00paboTka MHOTOPA3PSIHBIX IETbIX YUCET;

— aHaJIM3 CUMBOJIBHBIX CTPOK U JIPYTUX), AJITOPUTMOB IOMCKA U COPTUPOBKH;

— YHHUBEPCAJIBHBIM SI3bIKOM MpOrpaMMUpOBaHusi BeicOkoro ypoBHs (Ilackainb,
Python, Java, C++, C#), npencraBieHusiMd O ©0a30BbIX THUIAX JaHHBIX U
CTPYKTypax JaHHBIX; YMEHHE HCIOJIb30BaTh OCHOBHBIE  YIPABISAIOIINE
KOHCTPYKIIHH;

— 3HaTh (PYHKIIMOHAJIbHBIE BO3MOXXHOCTH MHCTPYMEHTAIBHBIX CPEJICTB CPEIb
pa3paboTKH; yMEHHE HCIOIb30BaTh CPEJCTBA OTIAJIKH TNPOrpaMM B Cpele
IpOrpaMMHUPOBAHNS;

— BJAJCTh OCHOBHBIMH CBEACHMSMU O 0a3ax [aHHBIX, HX CTPYKType,
CpeICTBaxX CO3/laHus M PabOThl C HUMU; UCIIONBH30BATh TAOIHUHbIE (PENSIIMOHHBIC)
0a3bl TaHHBIX U CIIPABOYHBIEC CUCTEMBI

1.4. KoauuecTBO 4acOB HA OCBOECHHUE JTUCIUILIUHEL:
MakcumanbHON yueOHOM Harpy3ku oOyuatomierocst 148 qacos, B ToMm uucie:
- oOs3aTeNbHAs ayIUTOpPHAs ydeOHas Harpys3ka (Bcero) 72 yaca, U3 HUX
npaktudeckas padora — 40 yacos;
— caMocTosiTelbHas paboTta — 66 4acos;
- poMeXyTo4yHas arrecranus — 10 gacos.

1.5. Ilmammpyembie  pe3ynbTaThl  OCBOEHHUS  0O0IIe00pa3oBaTEIHLHOM
muctiuinebl B cootBeTcTBUU ¢ PI'OC CIIO 1 Ha ocHOBEe ®I'OC COO

Koo u
a [Inanupyemble pe3yibTaTbl OCBOCHUS AUCIIUIUIMHBI
HaMEHOBaHUE
OPMHUPYEMBIX
bopmmpy o Oo6mue JucuunnuHapHsie
KOMIIETEHIIUI




OK 01. Bei6bupats
CrocoOBI pelIeHus
3a1a4
npodeccuoHaIbHON
JeATebHOCTH
MPUMEHUTENBHO K
pa3IUYHBIM
KOHTEKCTaM

B 4acTH TPYZAOBOT'O
BOCIIUTaHHS:

- TOTOBHOCTb K TpYyAY,
OCO3HaHUe LIEHHOCTH

MacTepCTBa, TPYAOIIO0UE;

- TOTOBHOCTh K aKTHBHOH
JICATEIIbHOCTH
TEXHOJIOTHISCKOM Hu
COITMAIBLHOM
HaIPaBJICHHOCTH,
CIOCOOHOCTh MHHUIIUUPOBATH,
TUTAHUPOBATH 51
CaMOCTOSITEILHO BBINOJIHATh
TaKyIo0 JAeSITeIbHOCTD;

- HMHTEpPEC K Pa3IUIHBIM
chepam mpodeccrHoHATBHON
JIEATEILHOCTH,

OsgnaaeHue
YHHUBEPCATbHBIMA yICOHBIMU
MMO3HABATENbHBIMU
NEUCTBUSIMU:
a)  0a30BbIE  JIOTUYECKHE
JICUCTBHUS.

- CaMOCTOATEILHO
dhopmyaupoBaTh "
aKTyaJIM3upOBaTh MTPOOIEMY,
paccMaTpuBaTh ee
BCECTOpPOHHE;

- yCTaHABJIMBATh
CYIIIECTBCHHBIM MPU3HAK WJIN
OCHOBaHUS i1 CpaBHEHUS,
KJ1accu(uKaIuu u
0000111eHN;

- OTIPEeNIeIATh LeId
IEITEILHOCTH, 3aJaBaTh
napamMeTpbl U KPUTEPHH HX
JOCTHIKEHMS,

- BBISBJISATH 3aKOHOMEPHOCTH
u MPOTUBOPEUHS B
paccMaTpUBAEMBIX SBICHHSIX;
- BHOCUTh KOPpPEKTHUBHI B
JIEATEIIbHOCTD, OIICHHBATh
COOTBETCTBUE  PE3yJbTaTOB
HEeNsIM, OIEHUBATh PUCKH
MOCJICJCTBUI ACATECILHOCTH,
- pa3BHUBaTh  KPEAaTUBHOE
MBIIIJIEHHE TP  PEIIeHUU
YKU3HEHHBIX TIPOOIIeM

0) 0a30BEIC
HCCIIEIOBATCIbCKHE
JIEUCTBHUS:

- BIIQ/ICTh HaBBIKAMH y4eOHO-
HCCIIe0BaTEIIbLCKOM "

- TMOHMMAaTh Yrpo3y HH(POPMAMOHHON
0€30M1aCHOCTH, MCIIONIB30BaTh METOJBI U
cpeacTsa

yrpo3am,
0e30I1aCHOCTH,

MIPOTUBOICUCTBHUS 3TUM

coOmoieHne Mep
IPEI0TBPALIAIOLINX
HE3aKOHHOE pacmpocTpaHeHue

NEPCOHATBHBIX  JAaHHBIX; COOJIOJCHUE
TpeOOBaHUN TEXHUKH O€30MaCHOCTH M
TUTHUEHBI TIPU paboTe ¢ KOMITBIOTEPAMHU M
JIPYTUMH u(ppoBOTrO

OKPYKCHHA, TIOHUMAaHUC ITIPaBOBbIX OCHOB

KOMIIOHEHTaMH
UCIIOJIb30BAHNUS KOMITBIOTEPHBIX
nporpamm, 0a3 JaHHBIX B pabOTHI B CETH
WHTepHer;

- yMEThb
MH(OPMALMOHHOE

OPraHM30BBIBATh  JINYHOE
MIPOCTPAHCTBO C
WCIIOJIb30BAHUEM  PA3JIMYHBIX
1 ppoBBIX

BO3MOKHOCTEN

CPENCTB
TEXHOJIOTHI;  MNOHHMAaHUE
HU(POBBIX  CEPBUCOB

yCIIyr,  IUQPOBBIX

06p330BaTeJ'IBHBIX CCPBUCOB; NMOHHUMAHUC

rOCyJapCTBEHHBIX

BO3MOKHOCTEN 51 OTpaHUYEHUHN

TEXHOJIOT Ut HUCKYCCTBECHHOI'O MHTCJIJIICKTA

B Pa3NMYHBIX  O0NAcTAX;  HAIUYUE
NpelICTaBlIeHUu 00  HCHOJB30BaHUU
MH(OPMALIMOHHBIX TEXHOJIOTU I B

pa3IUYHBIX TPOecCHOHANBHBIX cepax
- YMEThb peau30BaTh OTambl PEHICHUS
3aJad = HAa  KOMIIBIOTEpPE,  YMCHHE

pealin30BbIBaTh Ha  BBIOpAaHHOM ISt
U3y4eHUs MIPOrpPaMMHUPOBAHUS
Bbeicokoro ypoBHs (Ilackamb, Python,
Java, C++, C#) TuUIIOBBIE aITOPUTMBI
00paboTku qucen,

MOClIeJIOBaTeIbHOCTEH U
NpeJCTaBlIeHUe 4YKclIa B BUIE Habopa

IMPOCTBIX COMHO)KHTeHeﬁ; HaXO0XJICHUC

SA3BIKE

YU CJIOBBIX
MaCCHBOB:

MaKCUMaJIbHOW (MUHUMAJIbHOW) IMQPHI
HATYpaJIbHOTO 4YHCIA, 3allMCAHHOTO B

CHUCTEMC CUHMCICHHA C OCHOBAHHUCM, HC

MIPEBBILIAKOLIUM 10; BBIUKCIICHUE
0000IIEHHBIX XapaKTEPUCTHK DIIEMEHTOB
MaccuBa 1283471 YHCIIOBOM
MMOCJIEI0BATEILHOCTH (cymMmBl,
MIPOU3BEICHUS CpEIHETO
apuQMeTUYeCKOT0, MHHUMAJIBHOTO U

MAaKCUMAJIBbHOT'O J3JIEMCHTOB, KOJIMYCCTBA

OJICMCHTOB, YAOBJICTBOPAIOMINX
3aIaHHOMY YCJ'IOBI/IIO); COPTUPOBKY
9JICMCHTOB MAaCCHUBaA,
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OK 02.
Hcnonws3oBarts
COBpPEMEHHBIE
CpezAcTBa MOUCKa,
aHaIm3a u
WHTEPIpPETAINN
uHpOpMaIUU 1
MH(POPMAITMOHHEIE
TEXHOJIOTUH IS
BBITIOJTHEHUS 327144
npodeccCuoHaIbHOM
JEATEIbHOCTH

B obnactu [IEHHOCTHU
HAaY4YHOT'O IMO3HAaHUA:

- c(hOpMHUPOBAHHOCTH
MUPOBO33PCHHUS,
COOTBETCTBYIOIICTO
COBPEMEHHOMY YPOBHIO
PasBUTUA HayKHn u
OOLIECTBEHHONM  IPAKTHUKH,

OCHOBAaHHOTO Ha JUaJiore
KYJIbTYpP, CHOCOOCTBYIOIIETO
OCO3HAHMIO CBOEr0 MeCTa B
MOJIMKYJIbTYPHOM MUDE;

- COBEPILICHCTBOBAHUE
SI3BIKOBOM W YHUTATEIBbCKOM
KYJIbTYpbI

B3aUMOJEHCTBUSA

KaK  CpeJCcTBa
MEX Ty
JIOJIbMU U TTIO3HAHUS MUPA;
- OCO3HaHWE  IIEHHOCTH
HAayYHOU JIEATENBHOCTH,
TOTOBHOCTh  OCYIIIECTBIISITh
MIPOEKTHYIO u
HCCIIEI0BATENIbCKYIO
JeSITENIbHOCTD
WHIUBUAYAIbHO U B TPYIIIIE;
OBiagenue
YHHUBEPCATbHBIMU y4eOHBIMU
MO03HABATEIbHBIMU
NEUCTBUSIMU:
B) paboTa ¢ MH(pOpMaIIHECH:
- BJIQ/IETh

HoJIydeHUs MHQOpMAIHN U3

HaBbIKaMH

HCTOYHHUKOB pPa3HbIX THIIOB,

CaMOCTOSITEIIEHO
OCYIIECTBIISATH TIOUCK,
aHaIM3, CHCTEMAaTH3aLUI0 W
MHTEPIIPETAINIO

uHpOpMaLun Pa3INYHbIX
BHJIOB u ¢bopm
IpEeCTaBICHHUS;

- co3/laBaTh  TEKCTHl B
pa3inyHbIX  ¢dopmaTax ¢
y4eToM Ha3HauYeHUs
uHbopMaAllUM U IENEeBOU
ayJUTOPHH, BbIOMpas
ONTUMAJIbHYIO bopmy

- BJIAJIETh NPEACTABICHUSMU O POJHU
CBA3aHHBLIX C HeH
MPOLECCOB B  IMPUPOJE,

oOmiecTBe; MOHATHIMU «UHGOPMAIIHD»,

uHpOpMaLUd U
TEXHUKE U

«H(pOPMAITHOHHBIT IIPOLIECCY,
«CHCTEMa», «KOMIIOHEHTBI  CHCTEMbD»
«CUCTEMHBIH apdexTy,

«H(pOPMAIIOHHAS CHUCTEMay», «CHCTEMa
YIPABJICHUS»; BIaJAECTh METOJAMM IOUCKA
uHpopmauuu B cetu HWHTepHET; ymeTb
KPUTHYECKU OLEHUBATh HH(OpPMAIHIO,
MOJIYYCHHYI0O M3 CETH

XapaKTEePU30BaTh

WNHtepHerT;
OoyipIIie  JJAHHEIE,

MNPpUBOJAUTL MNPHUMEPLI HWCTOYHUKOB HX

MOJTY4ECHUS " HallpaBJICHUs
WCITOJIb30BaHNS;

- T[OHMMaTb  OCHOBHBIE  IPHHIIMIIBI
yCTpoWcTBa W (YHKIIMOHHUPOBAHUS
COBPEMEHHBIX CTallMOHAPHBIX u

MOOWJIBHBIX KOMITBIOTEPOB; TEHJIECHIIUN

pPa3BUTHA KOMIIBIOTEPHBIX TEXHOII OFPII>'I;

BJIaJCTH HaBBIKaMU pa60TBI (¢
OIICpallMOHHBIMHA CHUCTEMaMH n
OCHOBHBIMHU BUJaMu ImporpaMMHOIro

obecrieueHHs] JUIsI  peIICHUs y4eOHBIX
3aj1a4 10 BRIOPaHHOMW CIIeIUAIA3AINY;

- IMETh MPEJICTABJICHUS O KOMITBIOTEPHBIX
CeTSAX M HMX POJIM B COBPEMEHHOM MHPC;
00 oOmuX TpUHIUIIAX pPa3padOTKH U

(GyHKIIMOHUPOBAHUS UHTEPHET-
MIPUJIOKEHU;

- TOHUMAaTb OCHOBHBIE  IPHUHIIUIIBI
TCKPETU3aINH Pa3IMYHBIX BUJIOB
uH(pOpMaLINK; yMETh OTIPEIeIIATh
UH(POPMALMOHHBIH 00BEM  TEKCTOBBIX,

Fpaq}I/I‘IGCKI/IX U 3BYKOBBIX JAHHBIX IIpHU
3aIaHHBIX IMapaMeTpax JUCKPCTHU3AllUH,
- YMCTb CTPOUTH HCPABHOMCEPHBIC KO/BbI,

JOMyCKAIOIUe OJIHO3HAYHOE
JIEKOIUPOBaHNE coo0IeHnI
(mpeuKCHBIE  KOJbI);  HCHOJIB30BATh

HpOCTGfIH.IHG KOJbl, KOTOPBIC IO3BOJIAIOT
O6H8.py>KI/IBaTL n HUCHPABJIATH OIINOKHU
Ipu nepcaavuc IaHHbIX;

- BJAACTh TCOPCTHYUYCCKUM allllapaToOM,
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IIpEACTABICHUS u
BU3yaIIU3alUu;

- OLICHUBATH JIOCTOBEPHOCTb,
JETUTUMHOCTh MH(OPMALNH,
€€ COOTBETCTBUE NTPABOBBIM U
MOPAJIBHO-ITUYECKUM

HOpMaM;
- HCIONb30BaTh  CPEICTBA
UH(POPMAIMOHHBIX "
KOMMYHUKAITHOHHBIX
TEXHOJIOTMM B  PELICHHUH
KOTHUTUBHBIX,
KOMMYHUKaTHBHBIX "
OpraHM3allMOHHBIX 3a7a4 C
coOmofgeHneM  TpeOoBaHUit
SPTOHOMHKH, TEXHUKH
0€30I1aCHOCTH, TUTHEHE],
pecypcocOepekeHus,
MPaBOBBIX M JTHYECKUX
HOPM, HOpM
WH(POPMAITUOHHOMN
0€e30MacHOCTH;

- BJIQJICTh HABBIKAMHU
pacro3HaBaHUsI U 3alIUTHI
nHpOpMaInH,
uH()OpMaITMOHHON
0€301MaCHOCTH JIMYHOCTH

IO3BOJIAIOILAM OCYILECTBIIATH
IIPEICTABICHUE 33JaHHOr0 HATYPaabHOTIO
YKCJIa B PA3JIMYHBIX CUCTEMAX CUUCIICHUS;
BBITOJIHATh MPE00pa30BaHusl JIOTHIECKUX
BBIPAYKEHUH, UCMOJIb3Ysl 3aKOHBI aIreOpbl
JIOTHKH; OIpPENEIATh KpaT4aWIlIMi IyTh

BO B3BEIICHHOM rpade M KOJIMYECTBO

yTeu MEXIY BEpILIMHAMHU
OPHUEHTHUPOBAHHOI'O ALUKIAYECKOIrO
rpada;

- YMETh YHTaTh M MOHUMAThH MPOTPAMMBL,
peau3yrone HECJIOKHbIE aITOPUTMBI
00pabOTKM YHCIOBBIX U  TEKCTOBBIX
JaHHBIX (B TOM 4HCIE€ MacCUBOB U
CHUMBOJIBHBIX CTPOK) Ha BBIOpAaHHOM JUISt
U3y4eHUs YHUBEpCAIbHOM S3BIKE
POTPAaMMHPOBAHUSI  BBICOKOTO  YPOBHS
(ITackans, Python, Java, C++, C#);
aHAIN3UPOBATH AITOPUTMBI c

HCIOJIb30BAHUEM TalOJUIl TPAaCCUPOBKU;

OIIpCACIIATh 0e3 HUCIIOJIB30BaHUA
KOMIIBIOTCpA PE3yJIabTaThbl BBIIIOJIHCHUA
HECJIOXKXHBIX IIporpaMM, BKIHOYAKOIIHUX

IIUKJTBI, BETBJICHHUS U TIOIIPOTPAMMBI, TIPH
3aJ]aHHBIX MCXOTHBIX JTAHHBIX;
MOJIU(UIMPOBATE TOTOBBIC TMPOTPAMMBI
JUTSL PeIICHUsT HOBBIX 33]1a4, UCII0JIb30BaTh
UX B CBOMX IpOrpaMmMax B KadyecTBe
noAnporpaMm (mporeayp, GpyHkiuii);

- YMETh CO3/IaBaTh CTPYKTYPHUPOBAHHBIC

TCKCTOBBIC JOKYMCHTBI n
JACMOHCTPAIUOHHBIC MaTcpHrajibl C
HCIIOJIB30BaAHHECM BO3MOXKHOCTEH

COBPEMEHHBIX TMPOTPaMMHBIX CPEICTB H
00IaYHBIX CEpPBUCOB; yMEHHE
HCIT0JIh30BaTh TaOJIMYHBIE (PEIIAIIMOHHBIC)
0a3pl MaHHBIX, B YACTHOCTH, COCTaBISATh
3ampockl B 0a3ax JaHHBIX (B TOM 4YHCIE
BBIUHCIISIEMBIE  3aMpOCHI),  BBITIOJHATH
COPTUPOBKY W TIOMCK 3amuceii B 0Oasze
JAHHBIX; HATIOJHATEH pa3paboTaHHylo 0azy
yMeHHe HCIIOJIb30BaTh
AIIEKTPOHHBIC  TAOIUIIBI

MNpEaACTaBJIICHHUA U o6pa60T1<1/1 JaHHBIX

JaHHBIX,
JJIs1 aHaJIu3a,

(BKJ’IIO‘laSI BBIYUCJICHUC CYMMBI, CPCIHLCTO
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apuMeTHuecKoro,  HaWOOJBIIETO U
HAUMEHBIIIETO  3HAYCHWH,  pelIeHue
ypaBHEHU);

- YMETh HCIIOJIb30BaTh KOMIIBIOTEPHO-
MaTeMaTHYeCKUe MOJCIN JUIsl aHajau3a
00BEKTOB H TPOIIECCOB: (POPMYITHPOBATH
eI MOJICTTUPOBAHUS, BBITIONHSATH aHATN3
pe3yNIbTaTOB, TOJNY4CHHBIX B  XOJIE
MOJICTTUPOBAHUS; OIICHHBATH
aJICKBaTHOCTh MOJICIH MOJACITUPYEMOMY
00BEKTY WM TMPOIeCCy; MPEICTABISTH
PE3YIIbTATHI MOICTTUPOBAHUS B
HaTJISTHOM BHJIE;

- yMeTh KiIacCH(HUIMPOBATH OCHOBHEIE
3a1a9u aHaym3a TTAHHBIX
(mporHO3UpOBaHHUE, Kiaccudukanus,
KJIACTepU3allAs, AaHaJM3 OTKIOHCHHMN);
MOHUMATh TIOCIICIOBATCIILHOCTh PEIICHUS
3a/1a4y aHaIM3a JAHHBIX: COOp MEePBUYHBIX
JAHHBIX, OYHCTKA W OIICHKa KadecTBa
JNAHHBIX, BBIOOP W/WIM  TIOCTPOEHHUE

MO/ICTIH, npeoOpa3oBaHue JTAHHBIX,
BHU3yaJu3alysl JTaHHBIX, HHTEPIPETAIUS
PE3YNIbTATOB;

- WMEThb TPEICTaBIeHHs O 0a30BBIX
MIPUHITUTIAX OpraHu3aIun u
(GYHKITMOHUPOBAHUS KOMITHIOTEPHBIX
CeTeH;

- YMETb OMNpPEIENsATh CPEIHIOI CKOPOCTb
nepesavyn JaHHbIX, OLEHUBATh U3MEHEHUE
BpEMEHH TMepefayd MpU  H3MEHEHUU
WH(OPMALIMOHHOTO 00beMa JIaHHBIX U
XapaKTEePUCTHUK KaHalla CBA3H;

- YMETh CTPOUTH KOJ, 00eCreyrBaIONIHii
HAaUMEHBIIYI0  BO3MOXHYIO  CPEIHIOO
JUIMHY  COOOIIEHWs] TMpU  U3BECTHOMN
4acTOTE€ CHUMBOJIOB; MOSCHSTH HMPUHIIUIIBI
paboThl TMPOCTHIX AaNTOPUTMOB CXKATHUS
JAHHBIX;

- yMETh WCIOJb30BaTh MpPU PELICHUU
3a/1a4  CBOMCTBAa TNO3ULMOHHOM 3amucH
YyCeN, aIrOPUTMbl TMOCTPOEHUS 3aMKCU
yycia B TO3UMLMOHHOM  cuUcTeMe
CUHMCIICHHMS] C 3aJlaHHBIM OCHOBAaHUEM U
MOCTPOCHUS yucia o CTpOKe,
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coJeprKalllell 3amuch J3TOrO0 4YHUClIa B
NO3UIIMOHHON CHUCTEME CYUHCIICHHUS C
3aJJaHHBIM OCHOBAHHEM; yYMETh
BBITIOJIHATH apU(PMETHYECKHUE OTEPaLlUH B
NO3UIIMOHHBIX ~ CHUCTEMaxX  CYHCJICHHS,
YMEHHUE CTPOUTH JIOTUYECKOE BBIPAKCHUE
B JIU3bIOHKTUBHOM M KOHBIOHKTHBHOMU
HOpPMaJbHBIX (QopMax TO 3aJaHHOUN
TabJaWIle  WCTUHHOCTH;  HCCIIEOBAThH
007acTh MCTHHHOCTH  BBICKAa3bIBAHUS,
COJIEpIKAIllero  IMEpPEMEHHbIE;  pelllaTh
HECIIO)KHBIE ~ JIOTUYECKHE  YpaBHEHHS,
YMETh pemiaTh allTOPUTMUYECKUE 3aauH,
CBA3aHHBIE C aHaIM30M TrpadoB (3agauu
MOCTPOEHHS ONTHUMAJIBHOTO MYTH MEXITY
BEpLIMHAMU rpada, onpeneaeHus
KOJIMYECTBA DPA3IMYHBIX MyTeH MEXIy
BEPIIHHAMU OPUEHTHPOBAHHOTO
AIUKIIAYECKOTO rpada); YMETh
UCTIOJIb30BATh JIEPEBbs TIPU aHAIN3E H
MOCTPOCHUU KOJOB U JUISl MPEICTaBICHUS
apu(QMeTUYeCKUX  BBIPAKEHUH,  IpH
pellleHnr 3aJay TMOUCKA U COPTHUPOBKU;
YMETb  CTPOUTH JEPEeBO WIPhl IO
3aJJaHHOMY aJIrOpPUTMY; pa3palaThiBaTh U
000CHOBBIBATh BBIUTPHIIIHYIO CTPATErHIO
UTPBI;

-  noHMMaTh  0a30BbIE  AJNTOPUTMBI
00pabOTKM  YHCIIOBOH ¥  TEKCTOBOMU
uHpopmaruu (3amuch qHUCe B
MO3UIMOHHON  CHCTeM€  CYHCIICHUS,
JENMMOCTh IIeNIbIX YHCEN; HaXOXKAeHUe
BCEX TPOCTBIX YHCENl B 33JaHHOM
nuarna3zoHe; o0paboTka MHOTOPa3psIHBIX
[ENbIX YHCEeN; aHAJN3 CUMBOJIBHBIX CTPOK
U Jpyrux), QJIropuTMOB TIOUCKAa U
COpPTHPOBKH; yMeHHe OTIPEIeNATh
CJIO)KHOCTh M3y4aeMbIX B Kypce 0a30BbIX
ANrOPUTMOB (CYMMHUPOBAHUE SJIEMEHTOB
MaccuBa, COpPTUPOBKA MaccCHBa,
nepeOoOpHbIe  aNTOPUTMBI,  JIBOUYHBII
MIOWCK) U TPUBOJUTH MIPUMEPHI
HECKOJIbKUX QITOPUTMOB pa3Hoi
CJIOKHOCTH JJIsl PELISHUS OJTHON 3a/1auH;
- BIIQJIETh  yYHUBEPCAIBbHBIM  SI3BIKOM
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IPOTPaMMUPOBAHUSL  BBICOKOTO  YPOBHSA
(ITackanmb, Python, Java, C++, C#),
OpEeICTaBICHUAMA O 0a30BBIX THIAX
JAHHBIX M CTPYKTYpax JaHHBIX; YMEHHE
UCTIOJIb30BAaTh OCHOBHBIE YIPABIISIOIINE
KOHCTPYKIIUH;  YMETh  OCYIIECTBIISATH
aHaJIu3  IPENJIOKEHHOW  IPOrpaMMBbL:
OTIPENEIIATh pe3yabTaThl paboThI
OporpaMMbl TIPU  3aJaHHBIX HMCXOJHBIX
JMAHHBIX;  ONpPENeNsATh, TPH  KaKUX
HCXOJIHBIX JTAHHBIX BO3MOYKHO TMOJTyYCHHE
YKa3aHHBIX  pe3yJbTaTOB;  BBIABIATH
JTAHHBIE, KOTOPBIE MOTYT TIPUBECTH K
omubke B  paboTre  TPOTPaMMBI,
dbopmynpoBaTh MPEUIOKEHUS 1o
YIY4IIEHUIO TIPOTPAMMHOTO KOJa;

- yMeTh pa3padaTbIiBaTh U PEaTH30BbIBATH
B BHJE INporpamMm 0a30BBIE AITOPHUTMBI,
UCTIOJIF30BaTh B TIpOTrpaMMax JaHHBIC
Pa3INYHBIX THUIIOB C yI4ETOM OTPaHUYCHUI
Ha JMara30H MX BO3MOXHBIX 3HAYCHUH,
OPUMEHSATh ~ TPH  pEIIeHWuH  3a1ad
CTPYKTYpPBHl JaHHBIX (CIHUCKH, CIOBapH,
CTeKH, OYEpEeaH, JCPEBbs); MPUMEHSITH
CTaHIApTHBIC u COOCTBEHHBIC
MO IPOTPaMMBbI TUTST 00paboTKu
YHCIIOBBIX JIAHHBIX U CHMBOJIBHBIX CTPOK;
UCIIOJIb30BAaTh TPU pa3paboTKe mporpamMm
OMOIMOTEKH MO IMPOTPaMM; 3HATh
(byHKIIMOHATIHHBIE BO3MOXXHOCTH
UHCTPYMEHTAJBHBIX ~ CPEJICTB  CPEIbI
pa3paboOTKH;  yYMEHUE  KCIIOJIb30BaTh
CpeAcTBa OTIAIAKH NpPOTpaMM B Cpejie
pOTrpaMMHUPOBAHUS; yMEHHE
JOKYMEHTHPOBATh MPOIPaMMBbI;

- yMeTh CO3JlaBaTh  BEO-CTpPaHMIIBI,
YMEHUE  MCIIOJB30BaTh  AIIEKTPOHHbBIE
TaOIMIBI JUIS aHallu3a, MPEJICTaBIeHUs U
00pabOTKM JaHHBIX (BKJIIOYas BBIOOD
ONTUMAJIBHOTO pEIIEHUs,, NoA00p JTUHHUU
TpeHaa, peleHue 3a1a4
IPOTHO3UPOBAHMA); BIAJE€Th OCHOBHBIMU
CBelleHUsIMHM O 0a3ax JaHHbBIX, UX
CTPYKTYpe, CpEACTBaX CO3JaHUS W
paboTbl ¢  HHMH;  HCIIOJIb30BaTh
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Ta0nuuHble (peNsAIUOHHbIE) 0a3bl JaHHBIX
U CIIPAaBOYHbBIEC CUCTEMBbI
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2. CTPYKTYPA U COJIEP’KAHUE YYEBHOM JUCIUIJIMHBI

YII.12 UHOOPMATHUKA

2.1. OObeM NUCHUIUIMHBI U BUABI Y4EOHOU pabOThI

Bua yueOHo# paboThl

O0beM yacoB

MaxkcumanbHas yueOHasi Harpyska (BCero) 148
OO6s3arenbHast ayauTopHas yueOHas Harpy3ka (BCero) 72
B TOM YHCJIC:

JIEKIIMOHHBIC € 3aHSTHS (eciu npedycMOmpeHo) 32
J1a00paTOPHBIC 3AHITHS (eciu npedyCMOMPEHO) -
MpaKkTU4YecKasi paboTa (eciu npedycmompeno) 40
KOHTPOJIbHBIE PaOOTHI (eciu npedycmompeno) -
KypcoBasi pabota (IIpOeKT) (eciu npedycmompeno) -
CamocTrosTenpHas pabota o0yJaromierocs (BCero) 66
MTPOMEKYTOYHAS ATTECTAIUS 10

IIpomexyrouHas aTrrectanus B popme

JK3aMeH, KOHTPOJIbHasA padora

2.2. Temarnueckuii IjiaH U CoAep KaHUE TUCITUTIITAHBI
HaunmeHnoBanue Conepxanue yueOHoro marepuana (ocnopioe u | O0bem | YpoBeHb
pa3iesioB U TeM npogeccnoHaIbHO-OPHEHTHPOBAHHOE), YacoB | OCBOEHHS
JJadopaTopHble U IpaKkTH4YecKkasi padora,
NMPUKJIAJTHOA MOAYJb (MPHU HAJIMYNH)
Pasznen 1. Undopmanust u uHPpoOpMALMOHHAS 1eATEIbLHOCTDH YeJI0OBEKa
Tema 1.1. Conepxxanue
Nudopmanms u [Tonsatue «unbopMmanusa» Kak GyHIAMEHTAIBHOE
UH(QOPMALIMOHHBIE | MOHATHE COBPEMEHHOW Hayku. [IpencraBieHue 00 1
MIPOLIECCHI OCHOBHBIX  MHGOpPMAIMOHHBIX  MpoIleccax, O 1,2
cucremax. KogupoBanue nndopmanuun Mudopmarnus
¥ MHGOPMAIIMOHHBIE MTPOLIECCHI
IIpakTuyeckasi pabora 1
CamocrosiTesibHas padoTa 1 1,2,3
Tema 1.2. Conepxxanue
[Toaxoel K [Moxxompr K U3MEPEHUIO0 uH(popMauu
U3MEpEHUI0 (conmeprkaTenbHblil, andaBUTHBIA, BEPOSITHOCTHBIN).
nHpopMaruu Enununnbr HU3MEPCHHS uHbOpMaIUu.
NudopmanrionHsie  00BEKTHl  PA3MUYHBIX  BUJIOB. 1 12
YHUuBEpCanIbHOCTD JICKPETHOTO (uugposoro) ’
npenctasienus nHpopmarun. Ilepenada u xpaneHue
uHpopmaimu. OmnpeneneHne 0OBEMOB Pa3IUYHBIX
Hocuteneil unpopmarmu. ApxuB HHGOPMaAITUU
IIpakTnuyeckas padora 1
CamocrosiTesibHas padoTa 1 1,2,3
Tema 1.3. Conepxanue
KomnsroTep u [IpuHIMOBI TOCTpOCHHS KOMIBIOTEpPOB. [IpuHIMN 1 1,2
udpoBoe OTKPBITOM apXUTEKTyphl. Maructpainab. AmnmapaTHoe
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MPENCTABIICHUE YCTPOMCTBO  KOMIBIOTEpA.  BHEmHAS  mamsTh.
uHpOpMaIuu. VYcrpoiictBa  BBoAa-BbiBoja. Ilokonenuss OBM.
YerpoicTBo Apxurektypa OBM 5 noxonenus. OCHOBHBIE
KOMIIbIOTEpa XapaKTEepPUCTHUKKA  KommbioTepoB.  IIporpammnoe
obecrieueHre: KIacCHU(pUKAIUs W €ro Ha3HauYCHUE,
CETEeBOE MPOrPAMMHOE OOecIieueHIE
IIpakTnueckas padora
CamocrosiTesibHas paboTa 1,2,3
Tema 1.4. Conepxxanue
Konanposanue [IpencraBnenue o0 pa3inMYHBIX CUCTEMAX CUHUCICHUS,
nH(popMaIuu. MPEACTABICHUE BEIIECTBEHHOTO0 YKCJIa B CHCTEME
CucTeMbl CUUCIIEHHS] | CUMCIICHHUS ¢ JIFOOBIM OCHOBAaHUEM, TIEPEBOJI YUCIIA U3
HEIECITUYHON MO3ULIMOHHOW CUCTEMbI CUUCIIEHUS B
JECATUYHYIO, TEPEBOJ] BEIIECTBEHHOro uncia u3 10
CC B apyryro CC, apudmerndyeckue ACHCTBUS B
pazubix CC.
[IpencraBneHne  YUCIOBBIX  JaHHBIX:  OOIIHE 19
MPUHIUATIBI  TIPEJICTABIICHUS  JIAaHHBIX,  (opmaTh ’
MPEACTABJICHUS YHCEIL.
[IpencraBneHne  TEKCTOBBIX  JIAHHBIX:  KOJIOBBIC
TaOJIUIBI CHMBOJIOB, 00BEM TEKCTOBBIX JAHHBIX.
[IpencraBnenue rpaguueckux TaHHBIX.
[IpencraBieHne 3ByKOBBIX TaHHBIX.
[IpencraBieHue BUI€OAaHHBIX.
KoaupoBanue gaHHBIX TPOU3BOJILHOTO BUA
IIpakTnyeckas padbora
CamocrosiTeJibHasi padoTa 1,2,3
Tema 1.5. Conepxxanue
DeMeHTbI OcHoBHbIE IOHATHSI aNreOpbl JOTUKU: BHICKA3bIBAHUE,
KOMOMHATOPHKH, JOTUYECKHE  OMNepalud, TMOCTPOeHHUE  TaOJIUIIbI
TEOPUHU MHOKECTB M | HCTUHHOCTH JIOTHUECKOTO BhIpaxkeHus. I paduueckuit
MaTeMaTH4eCKOU meTon anreOpsl soruku. [loHsTue MHOXeCTBa. 1,2
JIOTUKH Mo1HOCTb MHO>KECTBA. Onepanuu HaJl
MHOKecTBaMu.  PeleHue — Jormyeckux  3aaad
rpagu4ecKuM crocooom
IIpakTHyeckas padora
CamocrosiTesibHAs padoTa 1,2,3
Tema 1.6. Conepxanue
Komnrerotrepubie Kowmmnbrotepusie cetu ux knaccugukanusa. Padora B
CEeTH: JIOKaJIbHbIE JokanbHOM ceTH. Tomosorum JOKaJbHBIX CETEM.
cetH, cetb MuTepner | Obmen nanHbsiMu. ['nmoGanbhHas cets WuTepner. IP- 1,2
anpecanusi. I[IpaBoBbIE OCHOBBI pPabOTBI B CETH
HNurepHer
IIpakTnuyeckas padora
CamocrosiTesibHas padoTa 1,2,3
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Tema 1.7. Conepxxanue
Ciyx06b1 MnTepHeTa | CoayxObl M cepBrchl MHTEpHETA (2JIEKTPOHHAS [10YTa,
BUJICOKOH(EPEHIINH, bopymsl, MECCEHJIXKEPHI,
counaneHele  cetu). Ilouck B MHTepHere. 12
OnexkrponHass kommepuus. LludpoBeie  cepBUCH ’
roCyJapCTBEHHBIX YCIIYT. JloCTOBEPHOCTH
uHpopmanuu B IHTEpHETE
IIpakTnueckas padora
CamocrosiTesibHAs padoTa 1,2,3
Tema 1.8. Conepxxanue
CereBoe xpaHenue | OpraHusarus JINYHOTO MH(POPMAITMOHHOTO
JAHHBIX U npoctpaHcTBa. OOnauHble XpaHWUJIMINA  JIAHHBIX.
u(poOBOro KOHTEHTa | Pa3jeneHue npaB JA0CTyNa B 00JaUYHbIX XpaHHUIIUINAX.
KomnexrnBras pabota HaJ JIOKyMEHTaMH. 1,2
Colmrogenune Mep 0€30TaCHOCTH, MPEI0TBPAIIAFOIINX
HE3aKOHHOE pacrpocTpaHeHue NIEPCOHATBHBIX
TTAHHBIX
IIpakTHyeckas padora
CamocrosiTesibHasi paboTa 1,2,3
Tema 1.9. Conepxanue
HNudopmanmonnas | Madopmarronnas 0€301acHOCTb. 3ammura
0€301MacHOCTb unpopmanuu. HMudopmanronnas 0e30MaCHOCTh B
MHUpE, Poccun. Bpenonochbie MPOTPAMMBI.
AHTHBHUpPYCHBIE  MporpamMmbl.  be3omacHocTh B 19
HNutepHere (ceTeBbie yrpo3bl, MOIIEHHUYECTBO). ’
Tpenapl B pa3BUTHH HUPPOBBIX TEXHOJIOTHI; PUCKH U
IPOTHO3bl HCIIOJIb30BaHUSA LHUQPPOBBIX TEXHOJIOTHIA
IpU pelIeHNnU Tpo(EeCCHOHATBHBIX 331a4U
IIpakTnyeckas padbora
CamocrosiTeJibHasi padoTa 1,2,3
Paznen 2. Mcnonp3oBaHue NPOrpaMMHBIX CUCTEM U CEPBUCOB
Tema 2.1. Conepxxanue
O6paboTka TexcToBble  JTOKyMEHTHI. Buasl  mporpamMmmHOTrO
nHpopManuu B oOecreueHust JUISL 00paboTKu TEKCTOBOM
TEKCTOBBIX uHpopmanuu. Co3naHue TEKCTOBBIX TOKYMEHTOB Ha 1,2
npoleccopax KOMIIbIOTEpe (Omepaluy BBOJAA, PEAAKTUPOBAHMS,
(dbopmaTHpOBaHU)
IIpakTnuyeckas padora
CamocrosiTesibHAs padoTa 1,2,3
Tema 2.2. Conepxanue
Texnonoruu MHorocTpaH1uHbIe JOKYMEHTBHI. Crtpykrypa
CO3/IaHUs JOKYMEHTA. ['uneprexcToBbIe JTOKYMEHTHI. 1,2
CTPYKTYpUpOBaHHBIX | CoBMecTHas pabota Haa JokyMeHTOM. [11aGnoHBI.
TEKCTOBBIX IIpakTnueckasi padora
AOKYMEHTOB CamocrosiTesbHast padora 1,2,3
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Tema 2.3. Conepxxanue
KommnerorepHas Komnbiotepnast rpaduka u e€ Buiasl. Dopmarsl
rpaduka u MYJIbTUMEIUHHBIX (aitnoB. ['paduueckue penakTopsl
MYJIbTUMEINA (ITO Gimp, Inkscape). I[Iporpammsl 1o 3amucu u 1,2
penaktupoBanus 3Byka (IO  AymmoMacrep).
[Iporpammsl pegaktupoBanus Buzaeo (11O Movavi)
IIpakTnueckas padora
CamocrosiTesibHAs padoTa 1,2,3
Tema 2.4. Conepxxanue
Texnonoruu Texnonornn oOpaOOTKM  pazIMYHBIX  OOBEKTOB
00paboTKH KOMITBIOTEpHOU Trpauku (pacTpoBble U BEKTOPHBIE 1,2
rpaduyeckux n3o0paxeHus, 00paboTKa 3ByKa, MOHTaK BUJIEO)
00BEKTOB IIpakTnyeckas padora
CamocrosiTesibHas padoTa 1,2,3
Tema 2.5. Conepxanue
[IpencraBnenue Bunbl  xoMmbroTepHbIX npe3eHTauuid. OCHOBHBIE
npoQecCHOHANBHON | 3Tanbl  pa3pabOTKU MOpe3eHTalu. AHUManus B
uHpopmanuu B Buae | npeseHranuu. [llabmonsr. Kommosuiss 00beKTOB 1.2
MIPE3EHTALNMI Npe3eHTaluU
IIpakTHyeckas padora
CamocrosiTesibHasi paboTa 1,2,3
Tema 2.6. Conepxxanue
HnrepaktuBHble U | [IpuHIHIIBL MYJIbTUMEIUS. WHTepakTuBHOE
MyJIbTUMEIUUHBIE | IPEICTaBICHUE HHPOPMALIUT 12
00beKThI Ha criaiife | [pakTudeckas paGora
CamocrosiTeJibHasi padoTa 1,2,3
Tema 2.7. Conepxxanue
['uneprekcroBoe S3pik pasmetku runeprekcta HTML. Odopmiienne
IIpeJCTaBICHNE TUIIEPTEKCTOBOM  cTpaHuIbl. BeO-caiitel u  BeO- 1,2
uHpopMaLUu CTpaHMIIbI
IIpakTHyeckas padora
CamocrosiTesibHas padoTa 1,2,3
Paznen 3. UndopmanuonHoe MoaeiMpoBaHue
Tema 3.1. Conepxxanue
Monenu u [IpencraBneHne O KOMIIBIOTEPHBIX MoJensX. Buel
MO/IEIUPOBAHUE. Mojienelt. AnekBaTHOCTh Mojend. OCHOBHBIE 3Talbl 1,2
Oransl KOMIIbIOTEPHOT'0 MOJETUPOBAHUS
MO/IeITUPOBAHUS IIpakTuyeckas padora
CamocrosiTesibHas padoTa 1,2,3
Tema 3.2. Conepxanue
Cruckw, rpadsl, Crpyktypa undopmanuu. Crnucku, rpadsl, JepeBbs.
JIepeBbs AJTOPUTM MOCTPOEHHUS JIepeBa pelIeHui 12
IIpakTnueckas padora
CamocrosiTesibHas padoTa 1,2,3

20




Tema 3.3. Conepxxanue
Maremarnueckue ANropuT™Mbl MOJEIMPOBAHUS KpaTHaWIIUX IyTeil
MOJIEJIN B Mexay BepmnHamu (AnroputMm JlewkcTtpel, Meton
npodecCHOHaNbHON | TMHAMHUYECKOTO  MPOrPAMMHPOBAHUSI).  DIICMEHTBI 12
obmactu TEOPUHU UTP (BBIUTPHIILIHAS CTPATETHsI)
IIpakTnuyeckas padora
CamocrosiTesibHAs paboTa 1,2,3
Tema 3.4. Conepxxanue
Ilonstne anropurma | [Mousitre anroputma. CoiictBa anroputma. CriocoObt
1 OCHOBHBIE 3anucu  anroputMa. OCHOBHBIE aJITOPUTMUYECKHE
QITOPUTMUYECKHE | CTPYKTYpBHL.  3alHCh  ITOPUTMOB  Ha  SI3BIKE
CTPYKTYPBI nporpammupoBanus (Pascal, Python, Java, C++, C#). 12
AHanu3 anropurMoB C TMOMOIIBIO TPACCHPOBOUYHBIX
Ta0IHIL
IIpakTHyeckas padora
CamocrosiTesibHasi paboTa 1,2,3
Tema 3.5. Conepxanue
Ananns anroput™MoB | CTpYKTYpHUpPOBAaHHBIC THIBI  JaHHBIX. MacCHBBHIL.
B IIpoeCCHOHANIBHON | BcroMoraTensHble  alrOPUTMBI.  3aJayd  MOMCKa
obnactn JJIEMEHTa C 3aJaHHBIMM  CBOMCTBAMM. AHaNu3 1,2
TUTIOBBIX AJITOPUTMOB OOPAOOTKH YHCEI, YHCIIOBBIX
MOCJIEI0BATENILHOCTEH U MacCUBOB
IIpakTnyeckas padbora
CamocrosiTesqibHast padora 1,2,3
Tema 3.6. Conepxxanue
basbl nanHbIX Kak | ba3pl MaHHBIX Kak MOJETh MPEIMETHOW OO0JIacTH.
MOJIENb IPEAMETHON | TaOmuIBl U pENISIHOHHBIE 0a3bl JaHHBIX 12
oOnactu IIpakTHyeckas padora
CamocrosiTeJibHasi padoTa 1,2,3
Tema 3.7. Conepxxanue
TexHonoruu TabmuuHbIi MPOIIECCOP. [Ipuemsl BBOJA,
00paboTKn penakTUpoBaHus, (HOpMATHPOBAHHS B TAOJIUYHOM
uHpopmaluu B nporueccope. Anpecauusa. CopTupoBka, (uiabTpaus, 12
AIIEKTPOHHBIX ycloBHOE (popMaTupoBaHHE
TabIMIax IIpakTHyeckas padora
CamocrosiTesibHas paboTa 1,2,3
Tema 3.8. Conepxanue
®opmynsl U @opmynbsl ¥ GYHKIUH B DIEKTPOHHBIX TaONHIIAX.
GyHKIH B Berpoennsle  GyHKIMM M MX  UCHOJIb30BaHUE.
IIEKTPOHHBIX MaremaTHueckue ¥ CTaTUCTUYECKHE  (DYHKIIUH.
TabarIax Jlornueckue ¢yHkuuu. DuHAHCOBBIE  (DYHKIUH. 12

TekcToBbIie (1JYHKI_[I/II/I. Peanuzanms mateMaTHYECKUX
MoJielieil B QJICKTPOHHBIX T8.6J'II/II_I3.X

IIpakTnueckas padora
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CamocrosiTesbHast padora

1,2,3

Tema 3.9. Conepxxanue
Busyanuzanus Buszyanuzanus JaHHBIX B 3JIEKTPOHHBIX TabIUIIaxX 12
JTAHHBIX B
STEKTPOHHBIX IIpakTnueckas padora
TabIHIax CamocrosiTesibHast padora 1,2,3
Tema 3.10. Conepxxanue
MopaenmupoBanue B | MogenupoBaHie B JJEKTPOHHBIX Tabnumax (Ha
AIIEKTPOHHBIX npuMepax 3aJad U3 npogeccuoHaNIbHON 00J1acTH) 1,2
Tabnuuax (Ha IpakTuyeckas padora
npuMepax 3aj1ad u3
npodeccuonanpHo | CamocTosiTe/ibHAsA padoTa 123
obracTn) n
IMpuxkaagnoit MoayJb 1. OCHOBbI AHAJMTHKH ¥ BU3YAJIU3ALMH TaHHBIX
Tema 1.1. Conepxanue
Monenu naHHBIX Hanctpoiika Excel Power Pivot, Tabmuunoe
MPEACTABICHUE JAHHBIX, JKCMOPT JAHHBIX, MOJIEIH 12
JAHHBIX, OOJIBIITNE JTAaHHBIC
IIpakTuueckas pabora 1,2
CamocrosiTesqibHast padora 1,2,3
Tema 1.2. Conepxxanue
Buzyanmzanus Anamutndeckuii cepBuc Yandex Datalens: OOmmii
JTAaHHBIX 0030p, BO3MOXHOCTH. Perucrpamus, wuHTepderic.
Mapkernneic, noakmouenue. Co3gaHue 4YapToB U 1,2
nandopaoB
IIpakTnyeckas pabora
CamocrosiTeJibHasi padoTa 1,2,3
Tema 1.3. Conepxxanue
[ToToku gaHHBIX Anamutuyeckuii cepBuc Yandex Datalens: IlTotokm
nanabiX. [logxmrouenue k cueTyuky Yandex METpUKH 1,2
IIpakTHyeckas padora
CamocrosiTesibHas padoTa 1,2,3
Tema 1.4 Conepxxanue
[Ipunsatue pemieHul | AHATUTHYCCKHI CEepBUC Yandex Datalens:
Ha OCHOBE JaHHbIX | [IpuHsATHE pelieHuii Ha OCHOBE JaHHBIX. | eogaHHbIE. 1,2
TennoBbie KapThI
IIpakTnuyeckas padora
CamocrosiTesibHas paboTa 1,2,3
Tema 1.5 Conepxanue
ITpoexTHas paboTa. | Ananutuueckuii cepuc Yandex Datalens: Pabora ¢
Keiic anamu3za nmataceraMu. Kelic aHann3a JaHHBIX 1,2
JaHHBIX IpakTH4yeckasn padora
CamocrosiTesibHAs padoTa 1,2,3
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IIpuknagHoi Moayab 2. AHATUTHKA U BU3yaJu3anus JaHHbIX Ha Python

Tema 2.1.
BBenenue B A3bIK

Conepxxanue

WNurtepaktuBHas cpeia nmporpaMMHUpPOBaHUE Ha

nporpaMmmupoBanus | Python. Beox u BeiBo manHbix. @yHKIIMYU print(),
Python input(). Tumel gaHHBIX. MaTeMaTHYEeCKUE OTIEPALIUH C 12
LEJIBIMU U BEILIECTBEHHBIMU YU CIIaMU
IIpakTnueckas padora
CamocrosiTesibHas paboTa 1,2,3
Tema 2.2. Conepxxanue
OcHoBHbIE [loHATHE JOTrMYECKUX BBIPAXKCHUH M ONEPALHM.
aNropuTMudeckue | JIM3BIOHKIUS, KOHBIOHKIIUS, OTpHUIlaHue. Tadmuia
KOHCTPYKIUU HA uctuHHoctu.  [lpoBepka  ycmoBus B Python.
Python Cunrakcuc wunctpykumit if, if-else, if-elif-else. )
Peanuzanus nuknnyeckux anroputMoB B Python.
Oynkuus range(). Cunrakcuc nukia for, nukia while
IIpakTHyeckas padora
CamocrosiTesibHasi paboTa 1,2,3
Tema 2.3. Conepxanue
Pabota co crmckamu | [Tousitue crnimcka B Python. Co3nanue v cunThiBaHuE
U CJIOBapAMUA cruckoB. DYHKIIMM U METOJbI CNHUCKOB. [loHsTHE
cinoBapsa. Otmimuus cioBapeit ot cnuckoB. Co3naHue -
cinoBapsa. Metozsl cinoBapeit. [I[pumeHeHne CriuckoB 1
CJIOBApei B peaJIbHBIX 3a7a4ax.
IIpakTnyeckas pabora
CamocrosiTesibHasi padoTa 1,2,3
Tema 2.4. Conepxxanue
Anamutuka JaHHbIX | [IoHATHE JaHHBIX, OOJNBIIUX JaHHBIX. Habopsl
Ha Python nannbeix. ITmardpopma Kaggle. bubmmoreka Pandas.
Oo6nektol Series u DataFrame. IToaydenue oOmici -
uHbopMalu 0 JaHHBIX. MHIekcanus no ycioBUsM U
U3MEHEHHUE TaHHBIX B TaOIUIaX.
IIpakTHyeckas padora
CamocrosiTesibHas padoTa 1,2,3
Tema 2.5. Conepxxanue
Anamu3 naHHplX Ha | [IoHSATHE CTATUCTHKH, OINUCATEIBHONH CTATHCTUKH.
MPAaKTUYECKUX OnucarenpHbli  aHanu3  JaHHbIX.  OCHOBHBIE
npuMepax omucaTeIbHble CTATUCTUYECKUE BEIHMYMHBI (4acToTa,
cpeaHee apu@mMeTHyeckoe, MeAuaHa, MOJa, pa3Max,
CTaHJapTHOE OTKJIOHeHHe). DyHKIMM OomHcaTebHOM )
cratuctuku B Python Pandas. IlpakTuka BeruncieHus
OTHCATENbHBIX CTATUCTHUYECKUX BenuuuH B Python
Pandas
IIpakTnuyeckas padora
CamocrosiTesibHas padoTa 1,2,3
Tema 2.6. Conepxxanue -
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OcHoBbI Heo0xoauMocCTh BU3yanu3aluyl JaHHBIX ISl aHAJIHM3a.
BU3YyaJIU3alUU [onsitue HayuHoii rpapuku. bubanorexa Matplotlib.
JTAHHBIX [onsitue pucynka B Matplotlib. OcHOBHBIE BHIBI
rpaduKoB (TMCTOTPaMMBbl, HarpaMMbl PacCesHHS,
quarpamMma pasMaxa, JIMHEWHbIM rpaduk, Kpyronas
auarpaMmma, TEIUIOBbIE KapThl). OcHoBHbIE
rpadudeckue komanasl B Matplotlib
IIpakTnueckas padora
CamocrosiTesibHas padoTa 1,2,3
Tema 2.7. Conepxxanue
ITpoekTHas pabora | XapakTepuCTHKa OCHOBHBIX  O3TaloB  Ipolecca
«AHanu3 OONBIINX | aHAJIM3a JTAHHBIX. IToaroToBka JaHHBIX.
JTAHHBIX B HccnenoBanue n Bu3yanusanus JaHHbiX. [loctpoenne
npoQeCcCHOHANIBHOMN | Tpe/ICKa3aTeIbHON  MOJICIH. WNuTtepnperanus -
chepe» pe3ynbTaToB aHaiM3a. Peanu3anus OCHOBHBIX 3TaIloB
mpoliecca aHajluM3a JaHHBIX Ha MpuMmepe Habopa
JAHHBIX U3 MPOPEeCCUOHANBHOMN chepbl
IIpakTHyeckas padora
CamocrosiTesibHasi paboTa 1,2,3
IpukaagHoit moayab 3. OCHOBBI HCKYCCTBEHHOI0 HHTEJIVIEKTA
Tema 3.1. Conepxxanue
HckyccTBeHHBIN CymHOCTh TOHATHS “UCKYCCTBEHHBIM MHTEIUIEKT ,
WHTEJUIEKT: IOHATHE, | UCTOPUSI Pa3BUTHUS MCKYCCTBEHHOTO HHTEJUIEKTA,
cepsl IPUMEHEHMSI | «CTa0blit» HCKYCCTBCHHBIM HWHTEIUIEKT, «CHJIbHBIN -
WCKYCCTBEHHBIH HWHTEIJIEKT, cepbl MpUMEHEHUS U
NEPCIEKTUBBI PA3BUTHUS UCKYCCTBEHHOT'O MHTEJUIEKTA
IIpakTnyeckas padora
CamocrosiTeJibHasi padoTa 1,2,3
Tema 3.2. Conepxxanue
MammnHoe [TonsiTe 1 BuABI MAIMHHOTO 00y4eHHUs; oOyueHue ¢
oOyudeHHe: IOHATHE, | yduTeaeM, oOydeHue Oe3 yuuTelis, 3aja4a perpeccu,
BH/JIbI 3amaya  KjaccuuKalMM, 3aJadya  KilacTepu3alluu, )
0oTOOp JaHHBIX I MOJETH MAIIMHHOTO 00Y4YeHHUS
IIpakTHyeckas padora
CamocrosiTesibHas padoTa 1,2,3
Tema 3.3. Conepxanue

Otanbl pa3paboTKH
MO/IEJTH MAIIMHHOTO
oOyueHusl.
bubnuorexu
MAaIllHHHOTO
oOyueHus

Otanbl pa3pabOTKH MOJIENHM MAIIWHHOTO O0Yy4eHUs:
omnpeneneHue mead M 3agad  (Leab Kak MOJeb
pe3ynbTaTta, OTIMYMS LEIH OT 337ad, METPUKH JUIs
OLIGHKU pe3yibTara), cOOp M MOArOTOBKA JAHHBIX,
pa3paboTka MOJENnu, TEeCTUPOBAHUE MOJIeNTU
(Baymupmarust Moxenu). [IpoGremsl mepeoOydeHwHs.
bubnuorekn MalinHHOTO O0y4YeHHUs

IIpakTnuyeckas padora
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CamocrosiTesbHast padora

1,2,3

Tema 3.4
JIuneliHas perpeccus

Conepxxanue

[lonsiTne nuHEWHHOW perpeccuu, meneBas (QyHKIHA,
JIMHEHHOE ypaBHEHHE, TOMOCKENACTUYHOCTD JTAHHBIX;
noJ00p KOIPPUIIMCHTOB JIMHCHHOTO YPaBHCHHSI.
Coznmanue, oOyueHUE W OILEHKA MOJICIH JIMHCWHOM
perpeccuu; HeauHeHbIe (PyHKIMU

IIpakTnuyeckas padora

CamocrosiTesibHas paboTa 1,2,3
Tema 3.5 Conepxanue
Knaccudukanus. Henu u 3amaun knaccuduxanuu. [Ipumeps! pemeHus
Jloructuueckas 3a/a4 KJIaccu(UKalUU € TOMOIIbIO MCKYCCTBEHHOTO
perpeccus WHTEIJIEKTA. JIuHeiHbIi KiaccudukaTop,
TUIIEPIUIOCKOCTb, OuHapHast KJ1accuuKanus,
MYJIbTUKIIACCOBAst KJ1acCU(pUKaIUS; Co3JlaHue, -
oOyueHHEe ¥ OLIEHKa MOJENU  JIOTMCTUYECKOU
perpeccum.
Martpuia ommubOoK, METPUKHA Ka4eCTBa JIOTHCTHIECKOU
perpeccun
IIpakTHyeckas padora
CamocrosiTeJibHasi padoTa 1,2,3
Tema 3.6 Conepxxanue
HepeBbs pemiennid. | JlepeBo — pemieHWi, aTpuOyThl, 3PPEKTUBHOCTH
Cny4aliHbli Jiec pa3Ouenusi, TyOMHaA JepeBa, HIEsAd aJIropuTMa
CllydallHOTO Jieca, MPUHIUI MYAPOCTH  TOJIIBI, -
CITydaiHbII nec Ui pelieHus 3a/aun
KJIacCU(PHUKAIIUU U PErpeccuu
IIpakTnyeckas padora
CamocrosiTeJibHasi padoTa 1,2,3
Tema 3.7 Conepxxanue
Knacrepuzanus Knactepuzauus, anroput™m Kk-cpenHux, IEHTPOUI,
paccTosiHMe MeXAy TOUYKaMM, pelIeHHE 3a7a4yu -
KJIacTepu3aluu
IIpakTHyeckas padora
CamocrosiTesibHAs padoTa 1,2,3
Tema 3.8 Conepxanue
O06o06uieHne u Beimmonnenne  mpoekTHol  pabothl  «Co3naHue
CcHUCTEMaTH3aLUsL CUHKBEHHOB M BU3YQJIbHOW KapThl 3HAaHUU IO -
OCHOBHBIX IIOHATHH | MallTUHHOMY OOYYEHHUIO»
110 MalIMHHOMY IIpakTHyeckasn padora
00yHeHHIO CamocrosiTesbHast padora 1,2,3
Tema 3.9 Conepxanue
Paspabotka Mmojenu | BeimonmHeHwe mpoekTHOH —pabora  «Pa3paboTka -
MalIMHHOTO MO/IEIM MAIIMHHOTO OOYUYeHHsI JUIs PeLIeHUs 3a1a4u
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oOyueHus st
pelIeHUs 3a1a4n
KITacCU(UKAITUN

KJ1accu(UKaIum»: U3yueHHe, aHaIn3 "
npeoOpa3oBaHMe JaHHBIX; BBIOOp MoOJenH, ee
oOyyeHue; OILIEHKa KadecTBa pabOTBHl MOJENH;

pa3paboTka mpe3eHTAINH; BRICTYIUICHHUE

IIpakTnueckas padora

CamocrosiTesibHas paboTa 1,2,3
[puxaagnoii moayab 4. OcuoBbl 3D MoaeaupoBanus
Tema 4.1 Conepxxanue
Cucrema Cucrembl aBTOMATHU3UPOBAHHOTO IPOCKTUPOBAHUS:
TPEXMEPHOTO ucropus, HaszHaueHue, npumepbl. KOMIIAC -
MOJIEJTUPOBAHUS KOMIInekc ABromatm3zupoBaHHbIX CucTeM. 3aryck )
KOMIIAC-3D LT. | cucremsr KOMITAC-3D. UnTtepdeiic cucrembr
OxkHno [lokymeHnTa IIpakTuyeckas padora
CamocrosiTesibHas padoTa 1,2,3
Tema 4.2 Conepxanue
Ocnosnble ipueMsbl | [ToctpoeHue reOMETPUUYECKUX IIPUMUTUBOB
CO3/1aHus (oTpe3koB, MPSIMOYTOJIBHUKOB, OKPY>KHOCTH).
FEOMETPUYECKHUX Tel | MHOTOTpaHHMKA W Tella  BpalleHUs:  BHUIBI
(MHOTOTpaHHUKH, | MHOTOIPaHHHUKOB, AJIIEMEHTBI MHOTOT'PaHHHKA,
Teja BpalleHus, MPUMEPHl  TEOMETPUYECKUX  TEJl, OrPaHUYCHHBIX
ACKU3bI, TPYIIIBI IJIOCKUMH MTOBEPXHOCTSIMHU, 3JIEMEHTHI TEJl BpallleHUs -
reOMETPUYECKUX Tell) | (04epKoBast oOpa3zyromas, 0Ch BpalIeHUS,
MOBEPXHOCTh BpallleHusi, OcHoBaHue). (OCHOBHBIE
MpUEMBbl  MOCTPOCHHS] MHOTOIPAHHUKOB U  Tel
BpamieHus. [loctpoenue 3cku3oB. Co3maHue TPyNIibI
F€OMETPUUECKUX TeJ
IIpakTnyeckas padora
CamocrosiTeJibHasi padoTa 1,2,3
Tema 4.3 Conepxxanue
PepaktupoBanue 3 D | CymHOCTh  MOHATHS — «PEAAKTHPOBAHHUE», 3aJlauu
mozenei. Co3laHMe | pelakTUPOBaHUS ACKH30B, 3d Mojenel, OCHOBHbBIC
3 D moneneil. criocoObl penaktupoBanus 3 D moxeneit. Coznanue 3
Otcedyenue yactu | D mMozeneii ¢ aneMeHTaMu 3aKpyriieHUs (CKpYTJICHuU) -
IeTaau u ¢ackamu. Cozmanme 3d mozenell Mo IJIOCKOMY
YepTexKy IOCPEACTBOM OMEpaluu  «BPAIICHUMY.
Pacceuenune netanu miocKOCThIO
IIpakTnuyeckas padora
CamocrosiTesibHas padoTa 1,2,3
Tema 4.4 Conepxxanue
Co3znanue 3d Boimonnenune  mpoektHoit  pabotel  «CoznmanHue
MoJienei aBTopcknx 3d Mopenei»: BBIOOp TPOCTEHIINX
MPOCTENIINX 00BEKTOB (OBITOBBIX,  TEXHMYECKUX U -
00BEKTOB CTPOUTENBHBIX) JUTSt CO3JaHus MOJeNr

(caMOCTOATEILHO WM C TIOMOIIBIO TPENoIaBaTessi);
000CHOBaHME BBIOOpA, CO3/IaHUE MOJETH OOBEKTa,
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IIOArOTOBKA MMpe3cHTaIun n IpeACTaBJICHUC

BBIIOJIHEHHOU MOJIENH

IpakTuueckas padora

CamocrosiTesbHast padora

1

1,2,3

[puxaagHoit MoayJib

5. Pa3pa0oTka Be0-caiiTa ¢ MCII0/Ib30BaHUEM KOHCTpYKTOpa Tuiabaa

Tema 5.1. Conepxxanue
Koncrpykrop Tunpaa | O6umit  0630p.  B0O3MOKHOCTH ~ KOHCTPYKTOpA.
bubnmoreka OnokoB. ['padmdeckuii pemakrop Zero -
Block. [lanens ynpaBienus caiitamu. BriOop )
tapuda. DKcropra Koja
IIpakTHyeckas padora -
CamocrosiTesibHas padoTa 1 1,2,3
Tema 5.2 Conepxanue
Coznanue caiita Coznanue caiita. Hauwano paGotel.  Hacrtpoiiku. -
Mpudrt. Lser. Coznanue namox. )
IIpakTHyeckas padora -
CamocrosiTesibHasi paboTa 1 1,2,3
Tema 5.3. Conepxanue
Cosnanue Cozmanme ctpanui. Cnoucok crpanwil. Pabora c
PasNHUYHBIX BUJOB | OTIEIBHBIMU CTpaHULIaMU (HacTpoiika, -
CTpaHUIL MpeArnpocMOTp,  MyONMKamus,  pelakTUPOBaHUE, )
CITUCKH)
IIpakTnyeckas padbora -
CamocrosiTeJibHasi padoTa 1 1,2,3
Tema 5.4. Conepxxanue
CrangaptHele 010ku | Co3aHue JIDHMHTA U3 CTaHIAPTHBIX OJIOKOB Ha -
BBIOPAHHYIO TEMY )
IIpakTnyeckas pabora -
CamocrosiTeJibHasi padoTa 1 1,2,3
Tema 5.5. Conepxxanue
Ilanens HaBuranuu | HyneBoir Omok  (co3pgaHue, TaHeNW HaBUTAIIUU,
JOCTyIHbIE  3JeMeHThl). PaGota ¢  Tekcrowm, ) -
U300paKEHUSIMHU U BUJICO
IIpakTHyeckas padora -
CamocrosiTesibHAs padoTa 1 1,2,3
Tema 5.6. Conepxanue
Hacrpoiika riasnoi | CaiiT: HacTpoiika J10MeHa, BEIOOp TJIaBHOW CTPaHUIIbI, -
CTpaHULIbI CTaTHCTHKa, SIHIekc MeTpuka, HacTtpoiika HTTPS. )
IIpakTnuyeckas padora -
CamocrosiTesibHAs padoTa 1 1,2,3
Tema 5.7. Conepxxanue
ITpoekTHas pabota ¢ | [IpoektHast pabdota «Co3qaHe HHTEPHET-Mara3nHa ) -
HCII0JIb30BAHUE IIpakTuyeckas padora -
KOHCTPYKTOPa CamocrosiTesbHast padora 1 1,2,3
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Twunpna

Ipuxknaagnoit moayab 6. Texnosiorun npoasukeHus Bed-caiita B UntepHere

Tema 6.1.
HNHTepHeT-MapKeTHHT

Conepxxanue

HNHTepHeT-MapKeTUHI:  IMOHATHE,  HWHCTPYMEHTBI
HHTepHeT-MapKkeTHHra, HUCCIeAOBaHUE KaK JJIEMEHT

UHTEPHET-MapKETUHTa

IIpakTnueckas padora

CamocrosiTesibHas padoTa 1 1,2,3
Tema 6.2. Conepxxanue
Meronsl bannepHas M KOHTEKCTHas peKJIaMbl, peKJlamMa B
MIPOJIBUKEHUS B pacchUIKax, pekjiama B Onorax, cooOliecTBax, ) -
NHutepHere COLMAJIBHBIX CETAX; BUPYCHBI MapKETUHT
IIpakTHyeckas padora -
CamocrosiTesibHas padoTa 1 1,2,3
Tema 6.3. Conepxanue
Paznnynbie cnocoObl | CriocoObl  ToNydeHus  Tpaduka:  ompejesieHHe
paboTHI ¢ TpadrKka, OCHOBHBIE CIIOCOOBI TOJydeHHsI Tpaduka, -
KOJINYECTBOM 0CoOeHHOCTH KOHTEeKCTHOM peksambl, SEO u SMO )
IOCeTUTENeN NIPOABWKEHUSA
IIpakTnyeckas padbora -
CamocrosiTeJibHasi padoTa 1 1,2,3
Tema 6.4. Conepxxanue
ITouckoBas Ontumusanus KoHTeHTa g SHaexkc, Rambler u
ONTUMM3ALIHS Google, wuHIekcupoBaHHe cailiTa  MOUCKOBBIMH ) -
KOHTEHTA CUCTEeMaMHU
IIpakTnyeckas padora -
CamocrosiTeJibHasi padoTa 1 1,2,3
Tema 6.5. Conepxxanue
Pexnamuas [InanupoBanue U MpoBeIEHUE PEKIAMHON KaMIlaHUU
KaMITaHUU B CETU - TIIOCTaHOBKa ILielieil, BbIOOp wu/uiam pa3paboTka -
WuTepuer UHCTPYMEHTOB, MECCE/IXK, BRIOOP IUIOMIA/IOK, OIOIKET, )
oreHka 3 PpeKTUBHOCTH
IIpakTHyeckas padora -
CamocrosiTesibHas padoTa 2 1,2,3
Tema 6.6. Conepxxanue
ITpoexTHas pabota | IlpoekTHas padora «IIpoekTHpoBaHHE pEKIAMHON
«IIpoekTpoBanue | kammnanuu B VHTepHeTe AN KOHKPETHOM ) -
PEKIIAMHOM IPOLYKIMH/PELIEHU S/ KOMITAHUN/OPraHU3aL Uy
KaMIIaHUHU B IIpakTnuyeckas padora -
Nurepuerey CamocrosiTebHast pa6ora 2 1,2,3
Bcero 148
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3. YCJOBHUA PEAJIM3AIIMUM PABOYEH IPOI'PAMMUBI
YUYEBHOMH JJUCHUIIJIUHBI YI1.12 THOOPMATHUKA

3.1. MarepuanbHO-TeXHUYECKOE 0OecTeueHne
Peanuzarnus TUCIUTUITMHEI TPEOYET HATUYHS:
- yueOHOro KabuHera.

TexHuueckue cpeacta 00ydeHUs:

3aHATHS TPOBOAATCS B y4eOHOM ayauTOpUM M KOMIIBIOTEPHOM KJIacce,
OCHAILIEHHBIX HEOOXOJUMBIM YYEOHBIM, METOJUYECKUM, HH(POPMAIIMOHHBIM,
IPOrpaMMHBIM 00ECTICUEHHUEM.

3.2. HudopmarmonHoe odbecrieueHrue 00yueHus

Jns peanuzanuu  mporpaMmbl  OMOIMOTEYHBIM (OHJ 00pa3zoBaTeIbHON
OpraHW3alliy JIOJDKCH UMETh IeYaTHbIC W/MIIU 3JICKTPOHHBIC 00pa3oBaTCIIbHBIC U
MH(POPMAIIMOHHBIE PEeCypChl ISl UCIOJIB30BaHUSI B 00pa30BaTEIbHOM IpOIIECcCe.
IIpu dopmupoBanun OubIMOTEYHOTO (DOHIA 00pa3oBaTEIHLHON OpraHu3aIueit
BbIOMpaAETCss HE MEHEee OJHOTO0 W3JaHUS M3 TMEePEYUCIICHHBIX WXKE TeYaTHBIX
U3JIaHUN U (UITK) DIIEKTPOHHBIX U3JaHUN B KaYECTBE OCHOBHOTO, IPU 3TOM CITUCOK
MOJKET OBITh TOTIOJHEH HOBBIMU M3AaHUSIMU.
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4. KOHTPOJIb U OIEHKA PE3YJbBTATOB OCBOEHMUSA
YUYEBHOM JJUCHUIIJIUHBI VII. 12 THOOPMATHKA

Kontpons u olieHKa pe3ynbTaTOB OCBOCHHUS 00IIe00pa3oBaTEILHON
JUCIUIUIMHBI PACKPBIBAIOTCS Yepe3 NUCLHUILTMHAPHBIE Pe3YJIbTaThl, HAPABICHHbIE
Ha (popmupoBaHue oOUIMX U MPO(EeCCHOHANBHBIX KOMIIETEHUUU IO pasjeiam u
TEMaM COJIepKaHusl yueOHOro MaTepuarna.

Oo6masn/ Paznen/Tema THun oeHOYHBIX MepONPUATHI
npodeccuoHaIbLHAs
KOMIeTeHI U

OK 01 Tema 1.6 Tema 1.9 Tema 3.5 TectupoBanue

OK 02 Tema 1.1 Tema 1.3 Tema 3.1
Tema 3.2 Tema 1.6 Tema 1.9

OK 01 Tema 1.7 Tema 1.8 Tema 2.2 BeIntoTHEHNE TPAKTUYECKUX
Tema 3.4 3aJaHnui

OK 02 Tema 1.2 Tema 1.4 Tema 1.5

Tema 2.1 Tema 2.3 Tema 2.4
Tema 2.5 Tema 2.6 Tema 2.7
Tema 3.3 Tema 1.7 Tema 1.8
Tema 2.2 Tema 3.6 Tema 3.7
Tema 3.8 Tema 3.9 Tema 3.10
Tema 3.11 Tema 3.12 Tema 3.13

OK 02 [Tpuknagasie moaynu 1-2 KontpospHas padoTa
OK 02 [Tpuknagasie Moyau 2-6 IIpoekTHas paboTta
OK 01, OK 02 Bce Mmonynu BrinonHenue 3amanunit

nuddepeHIMpPOBaHHOTO 3a4eTa
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