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1. OBIIASI XAPAKTEPUCTHKA TIPUMEPHOM PABOYEM
MPOT'PAMMBI YYEBHOM JJUCHUTIJIUHBI OYI1.12 THOOPMATUKA

1.1. OGnacTh npuMeHEHHUS paboUeii mporpaMMbl

PabGouass mporpaMma AMCHMIUIMHBI SIBISETCA YacThl0 00pa30BaTeIbHOU
nporpaMmmbl B cootBeTrcTBUM ¢ @DPI'OC CIIO mno cnenuansaoctn40.02.02
[TpaBooxpaHuTenbHas AESITEIbHOCTb.

1.2. Mecto auctumunsl B ctpyktype TTTCC3:
OVII. O6s3arenbHbie y4eOHBIE MPEIMETHI
OVII.12 Nudopmartrka

1.3. lenum m 3amayu AUCIUIUIMHBI — TPeOOBaHUS K PE3yJIbTaTaM OCBOCHHUS
JUCITUTITUHBL:
B pesynbTaTe 0ocBOCHMS TUCIUILTAHBI O0YYarOIIHIACS T0TKEH YMETh:

— CaMOCTOSITENbHO  (OPMYIUPOBATh HM  aKTyaJU3UpoBaTh  MpodIemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

— YCTaHABIHMBATh CYIIECTBCHHBIH TPHU3HAK WM OCHOBAaHUS MJII CPaBHEHUS,
Kiaccudukanuy u 00001IeHUS;

— OMNpEAeNsATh IeNu JeATEIbHOCTH, 3aJaBaTh MapaMeTpbl M KPUTEPUU HX
TOCTHKCHHST,

— BBISIBJIATH 3aKOHOMEPHOCTH M MTPOTUBOPEUUS B PACCMATPUBACMBIX SIBJICHUSX;

— BHOCHUTH KOPPEKTHUBHI B JEATEILHOCTh, OLICHUBATh COOTBETCTBHE PE3yJIHTATOB
EJISIM, OIICHUBATh PUCKHU TIOCIIEACTBUM JESTSIIbHOCTH,

— Ppa3BUBaTh KPEAaTHBHOE MBIIUICHNUE TIPH PEIICHUH )KU3HEHHBIX MTPOOIEeM;

— BIIAQJIETh HABBIKAMHU Y4€OHO-HCCIIEOBATEIILCKON U MPOCKTHOU JEATEIHHOCTH,
HABBIKAMH pa3pelieHus mpoosem;

— BBIBSITH TPUYUHHO-CIICCTBEHHBIC CBSI3W W aKTyaJlM3UpOBaTh 3ajauy,
BBIJIBUTATh TUTIOTE3Y €€ PENICHUS, HaXOAUTh apTyMEHTHI JIJIS IOKa3aTeIhCTBA CBOUX
YTBEPKJICHUM, 3a/1aBaTh MapaMeTPhl U KPUTEPUU PEIICHHUS;

— aHaJTM3MpOBATh TMOJYYEHHBIE B XOJE PEIICHUS 3aJaud  pe3yJIbTaThl,
KPUTHYECKH OLIEHWBATh HUX JOCTOBEPHOCTH, MPOTHO3UPOBATh M3MEHEHHE B HOBBIX
YCIIOBUSX;

— yMeTh TEPEHOCUTh 3HAHUS B TIO3HABATEIIbHYIO M TPAKTHUYECKYIO OO0JacTu
KU3ZHEICATCILHOCTH;

— yMETh MHTETPUPOBATH 3HAHUS U3 PAa3HBIX IPEIMETHBIX 001acTeH;

— BBIJIBUTaTh HOBBIE HJIEH, MPEJIaraTh OPUTHHAIBHBIE IOAXO/IbI M PEIICHNUS;

— CIHOCOOHOCTH MIX UCTIOJIb30BaHUs B TIO3HABATEIILHON M COIIMAILHON MPAKTUKE;



— BIAJCTh HABBIKAMHU TOJNyYeHHs] WH(POpPMAIMK W3 UCTOYHUKOB PA3HBIX THUIIOB,
CaMOCTOSITEJIbHO OCYILECTBIIATh MOUCK, AHAJIN3, CUCTEMATU3ALMIO U UHTEPIPETALIUIO
uH(OpMAaIUU PA3TMYHBIX BUIOB U (HOPM MpPECTABICHUS;

— CO3/1aBaTh TEKCTHI B PA3IMYHBIX (hopMaTax ¢ yueTOM Ha3HAuYCHUS WH(POPMAIIUU
U TEJICBOM ayJuUTOpWHU, BHIOWpas ONTUMAIbHYI0 (GOpPMY TIPEACTABICHHUS W
BU3YaJU3alINY;

— OIIEHUBATHb JIOCTOBEPHOCTb, JETMTUMHOCTh HMH(pOpPMALIUHU, €€ COOTBETCTBUE
MIPABOBBIM M MOPAIBHO-ITHYECKUM HOPMaM;

— WCIONB30BaTh  CpeAcTBa  MHGOPMAIMOHHBIX W KOMMYHHKAITMOHHBIX
TEXHOJIOTUA B PEIIEHWU KOTHUTHUBHBIX, KOMMYHUKATHUBHBIX M OpPraHU3aIllMOHHBIX
3a/1a4 ¢ coOJo/IeHneM TpeOOBaHUI SPrOHOMUKH, TEXHUKH 0€30MacHOCTU, TUTHEHBI,
pecypcocOepekeHrsl, TMPaBOBBIX M AITHUYECKUX HOPM, HOpM HHGOPMAIIMOHHON
0€e30ITaCHOCTH;

— BIAJETh  HABBIKAMHU  PACMO3HABaHUS W 3aUTHl  HWHQPOPMAIIUH,
nH(OPMAITMOHHON O€30MaCHOCTH JIMYHOCTH;

— yMETh OpraHu30BbIBAaTH JIMYHOE HMHGOPMAIIMOHHOE TMPOCTPAHCTBO €
MCIIOJIb30BAaHUEM PA3IUYHBIX CPEJCTB U(DPOBBIX TEXHOJIOTHUA;

— YMETh peaiu30BaTh 3TAlbl PEIICHUS 33/1a4 Ha KOMITbIOTEPE;

— yMEHUE  pEalM30BbIBATh HA  BBIOPAHHOM  JJII  M3YYCHHS  SI3BIKE
nporpammupoBanusi Bbicokoro ypoHs (Ilackans, Python, Java, C++, C#) Tunossie
aIrOpuTMbl OOPAaOOTKM YHCEN, YHUCIOBBIX MOCIEAOBATEIIbBHOCTEH W MAaCCHUBOB:
IpEICTaBIICHUE YKCIa B BHAE HaOOpa MPOCTHIX COMHOXKHUTENEH; HaXOXKICHHE
MaKCUMaJIbHOW (MUHUMAIBHON) [HMQPHl HATYypaJbHOTO 4YHCIA, 3allMCAHHOTO B
CHUCTEME CUHCIICHUSI C OCHOBAHHMEM, HE IpeBbImatomum 10;

— BBIYUCJICHHE OOOOIICHHBIX XapaKTEPUCTHK SJIEMEHTOB MACCHBA WUJTU YHCIIOBOU
MOCJIEIOBATEIBLHOCTH  (CYMMBI, TMPOU3BEACHHUS CpPEIHEro  apu(meTH4ecKoro,
MUHUMAJIBHOTO W MAaKCHUMAaJbHOTO  JJIEMEHTOB,  KOJMYECTBA  3JIEMEHTOB,
yIOBJIETBOPSIONIUX 33JJaHHOMY YCIIOBHIO);

— BIAJETh NPEACTABICHUSIMH O pOJW HWH(OpPMAIMM U CBS3aHHBIX C HEH
IPOILIECCOB B TMPHUPOJE, TEXHUKE © OOIIECTBE;, TOHATHAMHU «UH(MOpPMAITUIY,
«MHGOPMALIMOHHBIN TMPOIECCH, KCUCTEMA», «KOMIIOHEHTBI CUCTEMbI» «CHUCTEMHBIM
s ek, «uHDOopMaIIMOHHAS CUCTEMAY, CUCTEMA YIIPABICHUS;

— BIJIAQJIETh METOJaMHM Noucka uHdopmaluu B cetu MHTepHET; yMETh KPUTUUECKU
OTICHUBAThH WH(OPMAITUIO, TTOIYICHHYIO U3 ceTu HTepHeT;

— XapakTepu30BaTh OOJBINHNE JTaHHBIC, MPUBOAUTH MPUMEPHI MCTOYHUKOB WX
MOJIYYeHUS ¥ HapaBJICHUS UCTIOJIb30BAHMUS;



— BIAJCTh HABBIKAMU Pa0OTHI C OMEPAIMOHHBIMU CHUCTEMAaMHU U OCHOBHBIMU
BUJIaMU MPOTPAMMHOI0 OOEeCIeYeHus JJIsl pelieHus] yueOHbIX 3a7a4 M0 BhIOpaHHOM
crienuaIn3aluu;

— YMEThb ONpeneNsITh HH(POPMAIMOHHBIM O00BbEM TEKCTOBBIX, TI'padUUYECKUX U
3BYKOBBIX JAHHBIX MPH 3aJaHHBIX MTapaMeTpax AUCKPETU3AIINM;

— YMETb CTPOUTh HEpPaBHOMEPHBIC KOJbI, JIOMYCKAIOIIME OJHO3HAYHOE
JIEKOIUPOBAaHKE COOOIIeHUMN (TTpeUKCHBIC KOJIbI);

— HCHOJb30BaTh MPOCTEHIINE KOJABI, KOTOphIE IO3BOJISIIOT OOHApYKHUBaThb M
UCITPaBJISAThH OMMOKY MPU TIepeiaue JTaHHbBIX;

— yMETh YHTAaTh H IIOHUMATh MPOTPAMMBI, pPEATU3YIOMNE HECI0KHBIC
AJITOPUTMBI 00PaOOTKHM YHCIOBBIX U TEKCTOBBIX JAHHBIX (B TOM YHCIIE MaCCHBOB U
CUMBOJIBHBIX CTPOK) Ha BBIOPAaHHOM JJIsi HW3YYCHHS] YHHUBEPCAIBHOM SI3BIKE
nporpammupoBanus Bbicokoro ypoBHs (Ilackams, Python, Java, C++, C#);
aHAM3UPOBATh AJTOPUTMBI C MCIIOJIL30BAHUEM TaOJIMII TPACCHPOBKH; OIMPENEISAThH
0€3 MCMOJB30BaHMS KOMITHIOTEpPA PE3YNIbTAThl BHITIOJHEHUS HECIOXKHBIX MPOTPaMM,
BKJTFOUAIOIINX IMKJIBI, BETBJICHUS W IOIIPOTPAMMBI, MPU 3aJaHHBIX HCXOJIHBIX
TAHHBIX; MOIU(HUIMPOBATH TOTOBBIC MPOTPAMMBI JUISl PEIICHHWS HOBBIX 3ajad,
UCTIONIb30BaTh HMX B CBOMX IMPOrpaMMax B KadecTBEe MOAIporpamm (Ipoueayp,
byHKIUH);

— yMEThb  CO3/laBaTh  CTPYKTYPUPOBAHHBIE  TEKCTOBBIE  JOKYMEHTHI U
JI€MOHCTpAIlMOHHBIE MaTepuaibl C UCHOJIb30BAHUEM BO3MOXKHOCTEH COBPEMEHHBIX
IPOrPaMMHBIX CPENICTB U OOJIAYHBIX CEPBHUCOB; YMEHHME HCIIOJIb30BAaTh TaOIMYHBIC
(pensairoHHbIe) 0a3bl JaHHBIX, B YACTHOCTH, COCTABJIATH 3alIPOChl B 0a3axX JaHHBIX (B
TOM YHCJI€ BEIYHUCIISIEMBIE 3aIIPOCHI ), BHITIOMHSATH COPTUPOBKY M MOUCK 3arucei B 6aze
JTAHHBIX;

— HaMoJIHATH  pa3pabOTaHHyr0 0a3y  JaHHBIX; YMEHHUE  UCIOJIb30BaTh
AJIEKTPOHHBIE TaONWIIBI I aHaIM3a, MPEACTaBICHUS W 00pabOTKU JTaHHBIX
(BKJTIOYAsi BBIYHMCIECHHUE CYMMBI, CpeIHEero apupMETHYEeCKOro, HaMOOJBIIETO W
HAaMMEHBILIETO 3HAYeHH, pellIeHUEe YPaBHEHU );

— YMeTh HCIOJb30BaTh KOMITBIOTEPHO-MAaTEMaTHUYECKUE MOJEIH JIsi aHalu3a
00BEKTOB M MPOIIECCOB: (OPMYITHPOBATH II€JIb MOJICTUPOBAHMS, BHITIONHSATh aHAIIN3
pe3yIbTaTOB, MOTYYEHHBIX B X0J1€ MOJCIIUPOBAHUS;

— OILIGHMBATh aJIeKBATHOCTh MOJIEIN MOJEIMPYEMOMY OOBEKTY WM MPOIIEecCy;
MPEJICTaBIISITh PE3YIbTAaThl MOACIMPOBAHUS B HATIISTHOM BH/IC;

— yMeTh  KIacCM(UIMPOBAaTH  OCHOBHBIC  3aJaud  aHaiM3a  JIaHHBIX
(mporuo3upoBanue, Kiaccuukaims, KiacTepu3aius, aHalu3 OTKIOHEHUH);

— TIOHMUMAaTh TOCIEAOBATEIbHOCTh PEIICHUs 3a/lad aHalv3a JaHHBIX: CcOOp
NEPBUYHBIX JaHHBIX, OYMCTKA M OIEHKA KaueCTBa JaHHBIX, BEIOOP W/WIIN MMOCTPOCHHE



MOJeNM, TIpeoOpa3oBaHWE [AHHBIX, BH3yaJlW3alus JaHHBIX, WHTEPIPETAIIHS
pe3yIbTaTOB;

— YMETh OINpEACNsITh CPEIHIOI CKOPOCTh TMepeAaud JaHHBIX, OILICHUBATh
M3MCHEHHE BPEMEHH TIepeIaun pu U3MEHEHUH HH(POPMAIIMOHHOTO 00heMa JTaHHBIX
Y XapaKTePUCTUK KaHaja CBSI3H;

— YMETh CTPOUTH KO/, 00ECTICUNBAIOIINN HANMEHBIITYIO BO3MOXKHYIO CPEIHIOIO
JUTMHY COOOIIEHMS MTPU U3BECTHON YaCTOTE CHUMBOJIOB; MOACHSITH MPUHIUIIBI PAOOTHI
MPOCTHIX AJITOPUTMOB CHKATHSI IaHHBIX;

— yMETh HUCIOJb30BaTh MPU PEUICHUH 3a/ad CBOWCTBA TO3UIMOHHOM 3aIvcu
YHUCEJI, AITOPUTMBI TTIOCTPOSHUS 3AMMCH YUCTIa B TIO3UITMOHHONW CHCTEME CUHMCIICHUS C
3aJIaHHBIM OCHOBAHHMEM M TOCTPOEHUS YKCIIa TI0O CTPOKE, COACPIKaIEH 3alich 3TOTO
YyuCiia B MO3UIITMOHHON CUCTEME CUUCIICHHUS C 3aJJaHHBIM OCHOBAaHUEM;

— yMETh BBINOJHATh apU(PMETHUECKUE OINEepaluyd B IMO3UIIMOHHBIX CHCTEMax
CUHCJICHHUS,

— CTpPOWTH JIOTHYECKOE BBIPAKEHHUE B JTU3BIOHKTUBHOW M KOHBIOHKTUBHOU
HOPMAaJIbHBIX (pOpMax Mo 3alaHHON TabJIUIIEe UCTUHHOCTH;

— uccnuenaoBaTh — 00JlacTh  MCTUHHOCTH — BBICKA3bIBaHUS,  COJEPIKAIEro
NEPEMEHHBIC; pelIaTh HECIOKHBIC IOTUUECKUE YPABHEHUS;

— yMETh pemaTh aJIrOPUTMHYECKHE 3a7aud, CBS3aHHBIC C aHAIM30M TpadoB
(3a7a4M TTOCTPOCHUS ONMTHUMAIBHOTO TMYyTH MEXIY BepInHaMu rpada, onpeaeieHus
KOJMYECTBA  PA3IMUYHBIX  IMyTed  MEXKIy  BEpIIMHAMH  OPUEHTUPOBAHHOIO
anyKIm4deckoro rpada);

— yMETh HCIIOJNBb30BaTh JEPEBbs IMPU aHAIU3E M MOCTPOCHUH KOAOB W JJIs
MIPECTABIICHUS] apU(PMETHUECCKUX BBIPAKCHUHN, TPHU PEIICHUHM 3a7a4 IOWCKa H
COPTHUPOBKH;

— yMETh CTPOUTH JEPEBO WIPHI MO 33JaHHOMY aJTOPUTMY; pa3pabaTeiBaTh U
000CHOBBIBAThH BBIUTPHIIIHYIO CTPATETHIO UTPHI;

— yMEHHUE OMPENEATh CIOXKHOCTh M3ydaeMbIX B Kypce 0a30BbIX aJTOPUTMOB
(cyMMHpOBaHHE O3JIEMEHTOB MacCHBa, COpPTUPOBKAa MacCHWBa, IepeOOpHBIC
AITOPUTMBI, TBOWYHBIA TOWCK) W TPHUBOIUTH MPUMEPHI HECKOJBKHUX aJITOPUTMOB
PA3HOM CIIOKHOCTH I pEUICHUS OJIHOM 3aJ1a4u;

— YMEThb OCYIIECTBIATh AaHAJIM3 MPEIJI0KEHHON MPOTpaMMBI: OMPENEIsiTh
pe3ynbTaThl pabOTHI TPOTrpaMMBbl TIPU 3aJaHHBIX HMCXOMHBIX JTAHHBIX;, OMPEICISATh,
Ipy KaKUX MCXOAHBIX JAHHBIX BO3MOYKHO IOJIYYCHHE YKA3aHHBIX PE3yJIbTAaTOB;
BBISIBIISATH JTAHHBIC, KOTOPHIC MOTYT TPHUBECTH K OIMMOKE B paboTe MPOrpaMMBbI;
(bopMyIHPOBATH MPEIOKEHUS TI0 YIYUIIICHUIO TPOTPAMMHOTO KOa;

— yMeThb paspabaThiBaTh U PEATM30BBIBATH B BHUJAEC IMporpamMMm 0a30BbIC
ITOPUTMBI; UCIOJIb30BaTh B IMpOTpaMMax JIaHHBIE Pa3JIMYHBIX THUIIOB C YYETOM



OTpaHMYEHUIN Ha JMANa30H UX BO3MOXKHBIX 3HAUEHUH, MPUMEHSTHh MPH PEIICHUU
3a/1a4 CTPYKTYPHI JAHHBIX (CITUCKH, CIIOBAPH, CTEKH, OYEPEIH, IEPEBH);

— TIPUMEHATh CTaHAAPTHBIE W COOCTBEHHBIC MOMMPOTPAMMBI IJisi 00pabOTKU
YHCIIOBBIX JAHHBIX U CUMBOJIBHBIX CTPOK;

— HCIOJIB30BaTh IIPH pa3pabOTKe MporpamMm OUOIMOTEKH TIOIIIPOTPaMM;

— yYMEHHE JOKYMEHTHPOBAThH MPOTPAMMBIL;

— yMeTb co37aBaTh BeO-CTPAHUIIHI,

— YMEHHE UCMOJb30BaTh IEKTPOHHBIC TaOIMUIIBI ISl aHAJIN3a, MPEACTABICHUS U
00pa0OTKM JaHHBIX (BKJIOYas BBIOOP ONTHMAJIBHOTO peIIeHUs, IMOA00p JIMHUH
TpeH/Ia, pEIICHHE 33/1a4 MPOTHO3UPOBAHU);

B pe3ynbTaTe 0CBOSHUS TUCIUTUTMHBI O0YYaIONIHIACS TOJDKEH 3HATh:

— C(OPMUPOBAHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSA HAayKd U OOLIECTBEHHOW MPAKTHUKW, OCHOBAHHOTO Ha JUajore
KYJIBTYp, CHOCOOCTBYIOIIEIO OCO3HAHUIO CBOET0 MECTA B MOJUKYJIBTYPHOM MHUDE;

— COBEpIIICHCTBOBAHHE SI3LIKOBOW M YHUTATENBCKOH KyJIbTYpPhl KaK CpEICTBa
B3aMMOJICHCTBYS MKy JTIOABMH U ITO3HAHUS MUPA;

— OCO3HaHUE IICHHOCTH HAY4YHOW MAESITeNbHOCTH, TOTOBHOCTH OCYIIECTBISTH
IPOEKTHYIO M UCCIIEA0BATENbCKYIO IEATEIbHOCTh MHANBUIYAIbHO U B TPYIIIIE;

— TIOHMMAaTh yrpo3y WH(OPMAIMOHHON OE30MacHOCTH, MCIIOJIB30BATh METOABI U
CpeICTBa TMPOTHUBOACHCTBHSI AOTHM Yrpo3aMm, COOJIOIeHHEe Mep Oe30MacHOCTH,
NPEIOTBPAIAIONINX HE3aKOHHOE  pAaclpOCTPaHEHHWE TMEePCOHAIBHBIX  JIaHHBIX;
coOirofeHne TpeOOBaHMM TEXHMKHM O€30MacHOCTM M THUTHEHBl IMpU padoTe ¢
KOMIBIOTEpAMH U JIPYTMMH KOMIIOHEHTaMU LH(PPOBOTO OKPYKEHHsSI; MOHHUMAHUE
IIPABOBBIX OCHOB MCIOJIb30BaHUSI KOMIIBIOTEPHBIX MpOrpamm, 0a3 JaHHBIX U pabOThI
B cetu IHTEpHET;

— TIOHHMMaHUE€ BO3MOXKHOCTEW IM(PPOBBIX CEPBHCOB TOCYJAPCTBEHHBIX YCIYT,
U POBBIX 00pPa30BATEIBHBIX CEPBUCOB; MOHUMAHUE BO3ZMOXKHOCTEH M OrpaHUYCHUN
TEXHOJIOTHI HCKYCCTBEHHOTO MHTEJIEKTA B PA3IMYHBIX 001aCTAX;

— HaJW4HMe MPECTaBICHUN 00 UCTIOIb30BAaHUH HHPOPMAIIMOHHBIX TEXHOJIOTHI B
pas3IUYHBIX TPOo(dhecCHOHATBHBIX chepax;

— COPTHPOBKY JIEMEHTOB MaCcCHBA;

— OCHOBHBIE€ NPHUHILHUIIBI YCTPOMCTBA M (DYHKUMOHHUPOBAHUS COBPEMEHHBIX
CTAIlMOHAPHBIX U MOOUIIBHBIX KOMITBIOTEPOB;

— TEHJCHIWN Pa3BUTHS KOMIBIOTEPHBIX TEXHOJIOTHIA;

— WMETh TPEJCTaBICHUS O KOMITBIOTEPHBIX CETSAX M MX PO B COBPEMEHHOM
MUDE;

— 00 o0mmx mnpuHIUNAaxX pa3pabOoTKu U (PYHKIMOHUPOBAHUS HHTEPHET-
MIPUJIOKEHNM;



— TIOHUMAaTh OCHOBHBIC TPHUHIUIBI  AUCKPETHU3AIUHA  PA3NTMYHBIX  BUJOB
uHpopmaruu;

— BIANETh TEOPETHUYECKMM  amnmapaToM, MO3BOJIIOIIUM  OCYIIECTBISATH
MIPE/ICTABJICHUE 33JIaHHOTO HATYPAIBHOTO YKCJIA B PA3JIMYHBIX CUCTEMaX CUHCIICHHUS,
BBITIOJTHATHh TTPEOOPA30BaAHUS JIOTHUYECKUX BBIPAKCHUM, MCTIONB3Ys 3aKOHBI alTeOphI
JIOTUKH; ONPEACTATh KpaTdaliniid MyTh BO B3BEIICHHOM rpade U KOJTUYIECTBO MyTei
MEXTy BEpITUHAMHI OPHUEHTUPOBAHHOTO AIlMKIMYECKOTo Tpada;

— WMETh MpEACTaBICHUS O  0a30BbIX NPHUHIMWIAX  OpraHu3alud |
GYHKIIMOHUPOBAHUS KOMITBIOTEPHBIX CETEH;

— 0a30BbIe aNTOPUTMBI 0OPAOOTKHM YUCIIOBOM M TEKCTOBOM MH(OpMAIUU (3aITUCh
qrceNl B MO3UIMOHHON CUCTEME CUWCIICHHUS, JEIUMOCTH IICJIbIX YHCEIT; HaXOXKICHHE
BCEX MPOCTHIX YKCEI B 3aJJaHHOM JHAIa30He;

— 00paboTKa MHOTOPa3PSIIHBIX IEIBIX YUCEIT;

— aHaJM3 CHMBOJBHBIX CTPOK M IPYTHX ), aITOPUTMOB TIOMCKA U COPTUPOBKU;

— YHUBEPCAIBHBIM SI3BIKOM TPOTpaMMHUpPOBaHUs BBICOKOTO ypoBHs (Ilackanb,
Python, Java, C++, C#), nmpencraBieHusIMA O 0a30BBIX TUIAX JAHHBIX U CTPYKTypax
JAHHBIX; YMEHUE UCIIOJIH30BAaTh OCHOBHBIC YIIPABIIAIONINE KOHCTPYKIIHH;

— 3HaTh (YHKIUOHAIHHBIE BO3MOXHOCTH HHCTPYMEHTAIBHBIX CPEACTB CPEIbI
pa3paboOTKH; YMEHHE WCIIOJBb30BaTh CpPEACTBA OTJIAAKHA TMPOTpaMM B  Cpele
IPOrPaMMHUPOBAHUS;

— BJIaJIETh OCHOBHBIMH CBEJICHUSMHU O 0a3ax JaHHBIX, UX CTPYKTYpE, CPEACTBaxX
co37aHus ¥ pabOThI C HUMU; UCIIOIH30BATh TAOJIMYHBIC (PEISIMOHABIC) 0a3bl TAHHBIX
Y CIIPABOYHBIE CUCTEMBI

1.4. KonanuecTBO 4acOB Ha OCBOCHUE AUCIUTLINHBI:
MakcuMalibHOM yueOHOM Harpy3ku oOydaromierocst 138 gaco, B TOM 4HCIIE:
— o0s13aTenbHas ayauTOpHas yueOHas Harpys3ka (Bcero) 138 wacoB, u3 Hux
npakTHueckas pabota — 74 daca.

1.5. Ilnanupyemble  pe3yJbTaThl OCBOCHHS o011e00pa3oBaTeIbHON
nuctuIInHbl B cooTBeTcTBUU ¢ PI'OC CIIO u Ha ocHoBe ®I'OC COO

Kon n
A [Tnanupyemble pe3ynbTaTbl OCBOCHUS TUCIIUTUINHBI
HaMMEHOBaHHE
OPMHUPYEMBIX
$opwHpy . OOutme JlMcuuIuimHapHbIe
KOMITETCHIIUH




OK 01. Beibupats
CIOCOOBI PEIICHUs
3amaqy
npo¢eCcCuOHATBHON
IEATeNbHOCTH
NPUMEHUTEIBHO K
pa3IUYHBIM
KOHTEKCTaM

B 4acTh TPYAOBOTO
BOCIIUTAHMUS:

- TOTOBHOCTL K  TpyHy,
OCO3HaHHE LIEHHOCTHU

MacTepCTBa, TPYIOII00ue;

- TOTOBHOCTHL K aKTUBHOU
NEITENbHOCTHU
TEXHOJIOTHYECKOMI u

COIIMAJIbHOW HAIPaBJICHHOCTH,
CIIOCOOHOCTh ~MHUIIUUPOBATH,
HJIaHI/IpOBaTB n
CaMOCTOSTCIIBHO BBITIOJIHATH

TAaKYIO ACATCIbHOCTD,

- UHTEpeC K pas3IM4HbIM
chepam  mpodeccruoHaTbHOM
JeSITeTbHOCTH,

OBnazieHue yHUBEPCATbHBIMHU
y4eOHBIMU TT03HABATECIIBHBIMH
NEUCTBUSIMU:
a) 0a3oBbIC JIOTUYCCKHEC
JIeNCTBUS.

- CaMOCTOSTEIIBHO
¢bopmynupoBaTh u
aKTyaJIM3UpOBaTh MPOOJIEMY,
paccMaTpuBaTh ee
BCECTOPOHHE;

- yCTaHaBJIWBAThH

CYLIECTBCHHBIA IIPU3HAK WIIHU

OCHOBaHUS [UIsl CpPaBHCHHSI,
KJIacCU(UKALIUN u
00001IEeHMS;

- OTIpECIIATh 1ean
JIEATEIHLHOCTH, 3a/1aBaTh
mapaMeTpsl W KPUTEPHUU UX
JIOCTHIKEHHS;

- BBISIBJIATH 3aKOHOMEPHOCTH U
MIPOTUBOPEUHS B
paccMaTpuBaeMbIX SIBIICHUSX;

- BHOCHTh KOPpPEKTHUBHI B
NEATEIBbHOCTD, OIICHUBATh
COOTBETCTBHE pe3yJabTaToB
LeasM,  OIEHWBATh  PHUCKHU
MOCJICICTBHI €SI TEIBHOCTH;

- pa3BHBaTh  KpeaTHUBHOE
MBIIUUICHAE TPU  PEIICHUH
KU3HEHHBIX Mpo0IeM

0) 6a3oBbIC
HUCCIEN0BATENbCKUE ACHCTBUS:

- BJIaACTh HaBBIKaMU yqe6H0-

HUCCIIEI0BATENbCKON Hu
MPOEKTHOM JIeSITEIILHOCTH,
HaBBIKAMH pasperieHus

npobiuem;

- IOHUMAaTh YIpo3y WH(POPMALIMOHHOMN
0€30MMacCHOCTH, UCIIOJIb30BAaTh METOIBI U
CpeAcTBa MPOTUBOACHCTBHS 3TUM YIpO3aM,
coOroieHre Mep 0€30MacHOCTH,
MPEJOTBPAIIAIOIINX HE3aKOHHOE
pacrpocTpaHeHHEe EPCOHATBHBIX JaHHBIX;
coOmroieHne TpeOOBaHUI TEXHUKHU
0€301acHOCTH ¥ TUTHEHBI TPU padboTe ¢
KOMITBIOTEPaMH U IPYTUMH KOMIIOHEHTaMHU
M (POBOro OKPYKEHHSI; TOHUMaHUE
MIPABOBBIX OCHOB UCIIOJIb30BAHUS
KOMIIBIOTEPHBIX ITPOrpamMm, 06a3 JaHHBIX U
pabotsl B cetn IHTEpHET;

- YMETh OPTaHU30BBIBATh JINUHOE
MH(OPMALIMOHHOE MTPOCTPAHCTBO C
HCIIOJIb30BAaHHUEM PA3IIUYHBIX CPEICTB

M (POBBIX TEXHOJOTHI; TOHUMaHUE
BO3MOXKHOCTEH IM(PPOBBIX CEPBUCOB
rOCyIapCTBEHHBIX YCIYT, HU(PPOBBIX
00pa3oBaTeNbHBIX CEPBUCOB; TOHUMAHUE
BO3MOKHOCTE! U OTPaHUYECHUM TEXHOIOTUI
MCKYCCTBEHHOT'O MHTEJJICKTA B Pa3IMYHbBIX
00J1aCTsIX; HAIMYKME TPEACTABICHUH 00
MCIOJIb30BaHUU MH(POPMAITMOHHBIX
TEXHOJIOTUI B pa3IU4HbIX
npodecCuoHAIBHBIX chepax

- YMETh peann30BaTh dTAlbl PEeIICHUs 3aa4
Ha KOMITBIOTEPE; YMEHHE PEeaT30BHIBATh
Ha BEIOPAHHOM JUISI U3YYEHUS SI3bIKE
IPOrPaMMUPOBAHUS BBICOKOTO YPOBHS
(ITackanb, Python, Java, C++, C#) TunioBsie
aNTOPUTMBI 00PaOOTKH YHCEIT, YUCIOBBIX
MOCJIeI0BATENHHOCTEN 1 MaCCUBOB:
Mpe/icTaBJIeHHE YKclia B BuJe Habopa
MIPOCTBIX COMHOXKHUTENEH; HAX0KICHHE
MaKCUMaJbHOU (MUHUMAIIbHOMN) U (pBI
HATYpaJIbHOI'O YMCIIA, 3aIIMCAHHOTO B
CHCTEME CUMCIICHHSI C OCHOBAaHUEM, HE
npesbimaromumM 10; BerarcieHue
0000IIEHHBIX XapaKTEPUCTHK JIEMEHTOB
MacCHBa WIXA YUCIOBOU
MOCJIEI0BATENBHOCTHU (CYMMBI,
MIPOU3BEICHUS CPETHETO
apumMeTnyecKoro, MUHIMaIbHOTO U
MaKCHUMAaJIbHOTO 3JIEMEHTOB, KOJIMYECTBA
3JIEMEHTOB, YIOBJIECTBOPSIONINX 3aJAHHOMY
YCIIOBHIO); COPTHPOBKY 3JIEMEHTOB
MacCHBa;
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OK 02.
Ucnonb3oBars
COBpEMEHHBIC
CpeICTBA IMOUCKA,
aHanu3a u
HHTEpIIpETaNU
nHpOopMauu u
nH(pOpMaMOHHbIE
TEXHOJIOTUH IS
BBITIOJTHEHUS 33124
npodeccrnoHanbHOM
JeSTeNbHOCTH

B obmactu LIEHHOCTH
HAy4YHOTO TMO3HAHUS:

- c(hOpMHUPOBAHHOCTH
MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO
COBPEMEHHOMY
pa3BHUTHS

00IIIECTBEHHON

YPOBHIO
HayKH u
MPaKTHKH,
OCHOBaHHOTO

KYJIBTYP,
OCO3HAHHUK CBOCTO MECTa B

Ha AHUajiore

CIOCOOCTBYIOIIETO

IIOJINKYJIBTYPHOM MHUPE;

- COBEPIIICHCTBOBAHUE
SI3BIKOBOM M YHTATEILCKOM
KYJIbTYpbI CpencTBa
B3aUMOJICUCTBU MEXY

JOAbMHA Y IIO3HAHUSA MHUPaA,

KakK

- OCO3HAHHE LIEHHOCTH
HAay4YHOU JIESITEIbHOCTH,
TOTOBHOCTbD OCYILECTBJIATH
MPOEKTHYIO Hu
HCCIIEIOBATENBCKYIO
JEATEeIIbHOCTh WHIUBUYAIbHO
Y B IpyMmie;

OBnanenue yHHBEpCaTbHBIMU
y4eOHBIMH TTO3HABATEIILHBIMU
JEUCTBUSAMMU:

B) pabora ¢ uHpopMaIIe:

- BJIQJICTh HaBBIKaMU
MOJIy4eHUsT HMHQpOpMAIUN U3
HMCTOYHUKOB pPAa3HBIX THUIIOB,
CaMOCTOSITEITLHO
OCYILIECTBIISATh MOUCK, aHaU3,
CUCTEMAaTHU3AIHIO u
WHTEPIPETAINI0 HHPOpPMAIHH
pa3NUYHBIX BHUIOB H  (Qopm

MIPE/ICTABIICHHS;
- co3maBaTb  TEKCTHIl B
pasnmuuHbIX  QopMarax ¢
Y4ETOM Ha3HAYCHUS
uHpopManuu U IEJIEBOH
ayJIUTOPHH, BBIOMpAst
ONTUMAJIbHYIO bopmy
MIPEICTaBICHUS u
BU3YaIH3aIiy;

- BJIAJICTh MPE/ICTABICHUSIMH O POJIU
nH(pOpMAaILIUY U CBA3aHHBIX C HEH
MIPOIIECCOB B MPHUPOJIE, TEXHUKE U
00I11eCTBE; MOHATUAMHU «HUH(OPMAITHS,
«MH(OPMALIMOHHBIH MPOLIECC), «CHCTEMaY,
«KOMITOHEHTBI CUCTEMBI» «CHUCTEMHBII
ahdexTy», «uHbDOpMaAITMOHHAS CHCTEMA,
«cucTeMa YIpaBJIeHUs»; BIaIeTh METOJaMHI
noucka uHGopMauuu B cetd MHTepHeT;
YMETh KPUTUYECKH OI[CHUBATh
MH(pOPMAIINIO, TIOTYYEHHYIO U3 CETH
WHTepHeT; XxapakTepru3oBaTh 0OJIbIINE
JaHHbIE, TPUBOAUTH IPUMEPHI HCTOYHUKOB
UX TOJY4YEeHHS U HaIlPaBJICHUS
UCIOJIb30BAHNUS;

- IOHUMATh OCHOBHBIE TPUHIIUIIBI
yCTpoiicTBa U (hYHKIMOHUPOBAHUS
COBPEMEHHBIX CTAIIHOHAPHBIX U
MOOMIJIBHBIX KOMITBIOTEPOB; TEHIACHIUH
Pa3BUTHS KOMIBIOTEPHBIX TEXHOJIOTUH;
BJIaJICTh HaBBIKAMU PaOOTHI C
OTIEpPAI[MOHHBIMHU CUCTEMaMHU 1 OCHOBHBIMU
BUJIaMU MPOTPaAaMMHOT0 00ecTIedeH s st
perieHust yueOHbIX 3a7a4 10 BEIOpaHHON
CrelaTn3alnu;

- UMETh MPEJICTABICHHUS O KOMITBIOTEPHBIX
CeTSAX M UX POJIM B COBPEMEHHOM MUpE; 00
O0IIMX MPUHLIUIIAX Pa3pabOTKH U
(GYHKIIMOHMPOBAHUS HHTEPHET-
TIPUJIOKEHUI;

- IOHUMATh OCHOBHBIE IPUHIIUIIBI
JTUCKPETHU3alH Pa3INdHbIX BUOB
nH(pOpMaLIUY; YMETh ONPEIeATh
MH(OPMAIIMOHHBIN 00EM TEKCTOBBIX,
rpadMUecKuX U 3BYKOBBIX JTaHHBIX IPU
3aJJaHHBIX TapaMeTpax AUCKPETU3alnu;

- YMETh CTPOUTH HEPAaBHOMEPHBIE KOJIBI,
JIOTYCKAIOLINE OJHO3HAUHOE
JIEKOIMPOBAHKUE COOOIIECHHH (TpehUKCHBIC
KOJIbl); MCTIOJIb30BaTh MPOCTEUIIINE KOJIBI,
KOTOpBIE MO3BOJISIIOT OOHAPYKUBAThH U
UCIPABIIATH OMKUOKY NIPH Mepeiade
JaHHBIX;

- BJIaJIETh TEOPETHUECKUM aIlNapaToM,
MO3BOJISIOIINM OCYIIECTBIISATh
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- OLICHMBAaTb JOCTOBEPHOCTb,
JETUTUMHOCTb ~ MH(OpMAIHH,
€€ COOTBETCTBUE IIPABOBBIM U

MOPaJIbHO-3TUYCCKUM

HOpMaMm;
- HCIIOJIb30BaTh  CpENCTBa
MH(pOPMaIMOHHBIX u
KOMMYHHKAI[MOHHBIX
TEXHOJIOTUH B DCILICHUHU
KOTHUTHBHBIX,
KOMMYHHKATHUBHBIX "
OpraHM3aIlMOHHBIX 3a7ad ¢
coOIroIeHrEM TpeboBaHMit
SPrOHOMUKH, TEXHUKHU
0e30macHOCTH, TUTHEHBI,
pecypcocOepeKeHus,
MPABOBBIX U 3TUYECKUX HOPM,
HOpM UH(POPMALIMOHHOM
0e30I1acHOCTH;

- BJIaACTh HABBIKAMU
pacrio3HaBaHUA U 3allIUThI
nHpopManuu,
nH(pOpPMaITMOHHOMN
0€301acCHOCTH JIMYHOCTH

MIPEJICTABJICHHE 3aIaHHOTO HATYPaJIbHOTO
qrclia B Pa3INYHBIX CHCTEMaX CUUCIICHUS,
BBITIONTHSATH MPEe0Opa30BaHUS JIOTHUECKUX
BBIPXXEHUH, UCIIOJIb3Ys 3aKOHBI alreOphl
JIOTUKH; OMPEACIISITh KpaTyallliiii MyTh BO
B3BEIICHHOM rpade 1 KOJTUYECTBO MyTei
MEX1y BEpLUIMHAMH OPHEHTUPOBAHHOTO
AIUKIIMYECKOTo rpada;

- YMETh YUTATh ¥ IIOHUMATh IPOTPAMMBI,
peaTM3YIONTNE HECIOKHBIC aJTOPUTMbI
00pabOTKH YHCIOBBIX M TEKCTOBBIX JAHHBIX
(B TOM 4HCIIE MACCUBOB U CUMBOJIBHBIX
CTPOK) Ha BBIOPAHHOM JIJIS1 U3YYCHUS
YHUBEPCAJIHLHOM S3bIKE IPOTPaMMHUPOBAHUS
BbICOKOTO ypoBHs (ITackans, Python, Java,
C++, C#); ananu3upoBaTh aIrOPUTMBI C
MCIIOJIb30BaHUEM TaOJIUI] TPACCUPOBKH;
OTIpeeTsATh O€3 UCTIOIh30BaAHUS
KOMITBIOTEPA PE3YNIbTATHI BHITTOIHEHUS
HECJIOXKHBIX MPOTPaMM, BKITFOYAIOIINX
[IUKJIBI, BETBIICHUS U MOAMPOTPAMMBI, TIPU
3aJIaHHBIX UCXO/HBIX JaHHBIX;
MOAU(PUIIMPOBATH TOTOBBIE TPOTPAMMBI JIJISI
pelIeHrs HOBBIX 3ajay, UCIOJIb30BaTh UX B
CBOMX IIpOrpaMMax B KauecTBe
nojanporpamMm (mpouenyp, GQyHKIui);

- YMETh CO3/IaBaTh CTPYKTYPUPOBAHHEIC
TEKCTOBBIC JOKYMEHTHI U
JIEMOHCTPAIIMOHHBIC MAaTEPUAIIBI C
MCIOJIb30BaHUEM BO3MOKHOCTEH
COBpPEMEHHBIX MPOTPAMMHBIX CPEICTB U
00JITaYHBIX CEPBUCOB; YMEHHUE
HCIIOIh30BaTh Ta0IMYHbIE (PEISIIMOHHBIC)
0a3bl JaHHBIX, B YACTHOCTH, COCTABIIATh
3armpockl B 6a3ax JaHHBIX (B TOM YHCIIe
BBIYHCIISIEMbBIC 3aIIPOCHI), BHITIOTHATh
COPTUPOBKY M IMOUCK 3amuceid B 6aze
JAHHBIX;, HAMOJHSATE pa3paboTaHHYyIO 0a3y
JAHHBIX; YMEHHUE UCIIOIb30BAaTh
AEKTPOHHBIE TAOIUIIBI U1 aHAIN3A,
MPEACTABICHUS U 00paOOTKHU JTaHHBIX
(BKJIIOYAst BBIYMCIIEHUE CYMMBI, CPETHETO
apu(METHYECKOT0, HAUOOJIBILIETO U
HAaUMEHBIIIETO 3HAUYCHUH, pEIICHHE
YpaBHEHUI);
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- YMETb UCIOJIb30BaTh KOMIIBIOTEPHO-
MaTeMaTHYECKHE MOIEIN I aHAIN3a
00BEKTOB | MPOIIECCOB: HOPMYITUPOBATH
1[eJTh MOJCITMPOBAHHUS, BHITIOTHITH aHATN3
pe3yIbTATOB, MOJYUYECHHBIX B XOJIE
MOJICIMPOBAHUS; OLICHUBATh aJICKBATHOCTh
MOJICIIH MOJICTTUPYEMOMY OOBEKTY HIIH
MpoIIeCCy; MPEACTABIATH PE3YJIbTAThI
MOJICTTUPOBAHUS B HATJISITHOM BUJIE;

- YMETh KJ1accu(pUIMpoBaTh OCHOBHBIE
3aavd aHaJIn3a JaHHBIX
(mporHo3upoBaHUe, KIaccuPUKaIms,
KJIaCTepHU3AIMs, aHAIU3 OTKJIOHCHUH );
MMOHUMATh MTOCJIEI0BATEILHOCTh PEIICHUS
3a/1a4y aHAJIM3a JaHHBIX: COOp MEePBUYHBIX
JAHHBIX, OYMCTKA U OLIEHKA KavyecTBa
JAHHBIX, BEIOOP W/WJIM TIOCTPOCHUE MOJICTIH,
peoOpa3oBaHUe JAHHBIX, BU3YyaTH3aIUs
JAHHBIX, HHTEPIIPETAIHS PE3YIIbTATOB;

- IMETh MIPEJICTaBICHUS 0 0a30BBIX
MPUHIIMIIAX OPTaHU3AINH U

(G YHKIIMOHUPOBAHUS KOMITHIOTEPHBIX
ceTel;

- YMETb ONPEEISATh CPEAHIOI CKOPOCTh
repeadn JaHHBIX, OIIEHUBATh U3MEHEHNE
BPEMEHH TMepeIavul NPy U3MEHEHUN
nH()OPMAIIMOHHOTO 00beMa JTaHHBIX U
XapaKTePUCTHK KaHaJa CBS3H;

- YMETh CTPOUTH KO/, 00€CTICUNBAIOIITIIT
HaWMEHBIITYIO BO3MOXKHYIO CPETHIOIO
JUTHHY COOOIIEHUS MPU U3BECTHOM YaCTOTE
CHUMBOJIOB; TIOSICHSITh TIPUHITUTIBI paOOTHI
MIPOCTHIX AIITOPUTMOB CXKATHUS JTAHHBIX

- YMETb UCIOJIb30BATh MPU PEIICHUH 3a7a4
CBOMCTBA IIO3UIIMOHHOM 3aIIKCH YHCE]l,
QIITOPUTMBI TIOCTPOCHHUSI 3AITMCH YUCIIA B
IMO3UIIMOHHOM CUCTEME CUMCIICHHS C
3a/ITaHHBIM OCHOBAHUEM U TTOCTPOCHUS
YHCIIa 1O CTPOKE, COAEPIKAIEH 3amiCh
9TOrO YMCJIa B ITIO3UIMOHHOM CHCTEME
CUHCJICHUS C 3aJaHHBIM OCHOBAHUEM;
YMETH BBHITIOJIHITH apu(PMETHIECKHE
Onepalny B MO3UIMOHHBIX CUCTEMAX
CUMCIICHUSI; YMEHHUE CTPOUTH JIOTHUYECKOE
BBIPQXXEHHUE B TU3bIOHKTUBHOM U
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KOHBIOHKTUBHON HOPMaJIbHBIX (hOpMax 1o
3aJJaHHOH TaOJIUIe HCTUHHOCTH;
HCCIIeIOBATh 00JIACTh UICTHHHOCTH
BBICKa3bIBaHUS, COJIEPIKAILETO
MEPEMEHHBIE; pelaTh HECIOXKHBIE
JIOTUYECKHUE YPaBHEHHUSI; YMETh peliaTh
QITOPUTMHUYECKHE 33/1a4H, CBSI3aHHBIE C
aHanu30oM TrpadoB (3a1auu MOCTPOSHUS
ONTUMAJIFHOTO MYTH MEXIY BEPIIUNHAMU
rpada, onpenencHus KOINn4ecTBa
Pa3TUYHBIX MTyTeH MEXKIY BEPIIUHAMU
OPHEHTUPOBAHHOT'O AlIUKINYECKOTO
rpada); yMeTh UCIIOIb30BaTh IEPEBbS MPHU
aHaJlM3e U MOCTPOCHUHU KOJOB U ISt
npeicTaBiIeHUs apupMETHIECKUX
BBIPQXEHUH, IPU PEIICHUHU 3a/1a4 TOUCKa U
COPTUPOBKH; YMETh CTPOUTDH I€PEBO UTPHI
10 33/IaHHOMY JITOPUTMY; pa3pabaTbIBaTh
1 000CHOBBIBATh BBIUTPHIIIIHYIO CTPATETHIO
UTPHI;

- MIOHUMAaTh 0a30BbIC aANTOPUTMBI
00pabOTKHU YHCIIOBON M TEKCTOBOM
nH(popManuu (3amuch Yruces B
MO3UIIMOHHON CHCTEME CUUCIICHMUS,
JEIMMOCTD LIEJIBIX YHCEN; HaXOXKICHHE
BCEX MPOCTHIX YHCEN B 3aJaHHOM
nuarnaszoHe; 00paboTka MHOTOPa3psIHBIX
[EJTBIX YUCEIT;, aHATN3 CHMBOJBHBIX CTPOK U
IPYTUX), AITOPUTMOB TIOUCKA U
COPTUPOBKH; YMEHHE ONPEIEIATh
CJI0)KHOCTh U3y4aeMBIX B Kypce 6a30BbIX
QJIITOPUTMOB (CYMMHPOBAHHE 3JIEMEHTOB
MaccHuBa, COPTUPOBKA MacCHBa,
nepeOOpHBIE aNTOPUTMEI, IBOUYHBIN
MOVCK) U IPUBOIUTH MPUMEPHI HECKOIBKHIX
QJIITOPUTMOB PA3HOM CIIOKHOCTH JIJISI
peLIeHHs OTHOW 3a1a4H;

- BJIaZICTh YHUBEPCATIHHBIM S3bIKOM
MPOrpaMMHUPOBAHUS BHICOKOTO YPOBHS
(ITackans, Python, Java, C++, C#),
MpeICTaBICHUSIMU O 0a30BbIX THUIIAX
JAHHBIX U CTPYKTYpPAaxX JaHHBIX; YMEHHE
HCIOJIb30BAaTh OCHOBHBIC YIIPABIISIONINE
KOHCTPYKIIUU; YMETh OCYIIECTBIIATH aHATH3
MPEITIOKEHHOM TPOTPAMMBI: OMIPEIEISITh
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pe3ynbTaThl paboThl MPOrPAMMBI IIPU
3aJIaHHBIX UCXO/HBIX JaHHBIX; OMPEICIATh,
MIPU KaKUX UCXOJHBIX JAHHBIX BO3MOKHO
MOJIy4eHUE YKa3aHHBIX Pe3yIbTaTOB;
BBISIBIISITH IaHHBIE, KOTOPBIE MOT'YT
MIPUBECTH K OIMOKE B pabOTE MPOTPaAMMBI;
(bopMyIHPOBATH PEATIOKEHHSI 1O
VIYYHICHUIO TPOTPAMMHOTO KOJIa;

- YMETh pa3padaTbIBaTh U PEATM30BHIBATH B
BHJIE TIPOTPamMM 0a30BbIC alITOPUTMEI;
MCIOJIb30BaTh B MIPOrpaMMax JIaHHBIC
Pa3IMYHBIX TUTIOB C YUYETOM OTpaHUYCHUN
Ha JTMara30H UX BO3MOXHBIX 3HAYCHUH,
MPUMEHSTH MIPH PEIICHUH 33124 CTPYKTYPHI
TaHHBIX (CITUCKH, CJIOBAPH, CTEKH, OUSPEIH,
JepEBBS); MPUMEHSTH CTaHAAPTHBIC U
COOCTBEHHBIC TIOIPOTPAMMBI TSI
00pabOTKH YHCTIOBBIX TAHHBIX U
CUMBOJILHBIX CTPOK; UCIIOIB30BaTh IPH
pa3paboTke mporpamMm OHOIHOTEKH
MOANPOTPaMM; 3HaTh (DYHKIIMOHAIIEHEIE
BO3MOYKHOCTH HHCTPYMEHTAIBHBIX CPEJICTB
cpeabl pa3pabOTKH; YMEHUE HCIIOJIb30BATh
Cpe/CTBa OTIIAJKU TIPOTPaMM B Cpejie
POrPaMMHUPOBAHUS; YMEHHE
JOKYMEHTHUPOBAThH MTPOTPAMMBI;

- YMETh CO3/1aBaTh BEO-CTPAHUIIBI; YMEHUE
MCIOJIb30BATh AJICKTPOHHBIE TAOIHIIBI IS
aHaJM3a, MPeJICTaBICHHs U 00pabOTKH
JTAHHBIX (BKJIFOYasi BELIOOP ONMTUMAILHOTO
peleHwst, ToA00p JHHUN TPEH 1A, PEIICHHE
3aJ1a4 IMPOTHO3MPOBAHNS); BIIA/ICTh
OCHOBHBIMH CBEJICHUSIMH O 0a3ax JaHHBIX,
UX CTPYKTYpE, CPEIICTBAX CO3JIAaHUS U
paboThI C HUMU; UCTIOIH30BATh TAOTHYHBIC
(pensitioHHBIC) 0a3bl JAHHBIX U
CIPaBOYHBIE CHCTEMBI
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2. CTPYKTYPA U COJEPKAHUE YUYEBHOM JUCIUILIVHBI

OVIL.12 ”H®OPMATHUKA
2.1. OObeM IUCHUIUIMHBI U BUBI Y4eOHOUM pabOThI
Bup yueoHoii paboThl O0bem yacoB
MakcumanbHasi yueOHast Harpy3ka (BCero) 196
Ob6s3arenbHas ayJUTOpHAs yueOHasi Harpy3Ka (BCero) 138
B TOM YHCIIE:
JICKITMOHHBIE € 3aHITHSI (ec/iu npedyCMOmpeHo) 64
71a00paTOpHBIE 3aHATUS (eciu npedycmMompeHo) -
npaKkTU4YecKasi pabota (eciu npedycmompero) 74
KOHTPOJIbHBIE pA0OTHI (eciiu npedycmMompeHo) -
KypcoBas paboTa (IpOeKT) (eciu npedycmompero) -
CamocrositenbHas pabora o0ydaromierocs (BCero) 58
[IpomesxyTounas arrecranus B popme 3auer ¢
OLICHKOM
2.2. TemaTu4ecKuil MJIaH U COJEPKAHUE TUCITUILIUHBI
HaunmenoBanue Coaepixkanue yueOHOro MaTepuajia (OCHOBHOE H O0bvem | YpoBeHb
pa3/iesioB U TeM npogeccuoHaILHO-OPUEHTHPOBAHHOE), YacoB | OCBOEHHA
JadopaTopHble U MPpaKTH4YecKasi padora,
NMPUKJIATHOH MOAYJIb (MPU HAJIMYNH)
Conepxanue
Pa3nen 1. Undopmanus 1 HHPOPMALMOHHAS J1eSITEIbHOCTD YeJ0BeKa
Tema 1.1. Copepxanue
Nudopmanus u [Tonstue «uHbOpMausa» Kak (GyHIAMEHTAIBHOE
MH(GOpPMALlMOHHBIE | MMOHATHE COBpPeMeHHOW Hayku. IlpeacraBieHue 00 1
MIPOLIECCHI OCHOBHBIX MH(OPMAIIMOHHBIX MpPOIECCaX, O CHCTEMaXx. 12
Konuposanue nHpopmaruu Nudopmarnus u ’
MH(POPMAIIMOHHBIE MTPOIECCHI
IIpakTnyeckas padora 1
CamocrosiTesibHast padoTa 2
Tema 1.2. Conepxanue
[Tonxos! k [Momxompr K U3MEPEHUIO UHpOpMaLUU
U3MEPEHUIO (comepxaTenbHbId, an(aBUTHBIA, BEPOSTHOCTHBIN).
uHpOopMaIu Enununest namepenus napopmannu. Mapopmannonssie
OOBEKTHl  paA3IMYHBIX  BHUJOB.  YHHBEpPCAIBHOCTh 1
JUCKPETHOTO (unpoBoro) [IPEACTABICHUS 1,2
uHpopmanuu. Ilepenaua m xpaneHue HHPOpPMAIUH.
Ompenenenne  00BEMOB  PA3IUYHBIX  HOCHTEIICH
nHpopManuu. ApxuB HHGOPMAITIH
IIpakTuyeckasi pabora 1
CamocrosiTesibHast padoTa 2
Tema 1.3. Coneprxanue 1 1,2
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Komnerotep u

IIpuHOUNBl  MOCTPOCHUS  KOMIBIOTEPOB. IIpuHImn

udpoBoe OTKpBITOH apXWUTEKTypbl. Marucrpans. AnnapaTtHoe
MPEACTABIICHUE YCTPOMCTBO KOMIIBIOTEDA. Bremnss MaMSATh.
uHpOpMaLIKH. VYcerpoiictBa  BBozma-BbiBoja.  [lokonenuss  OBM.
YcrpoiicTBo Apxutektypa OBM 5 nokonenus. OCHOBHbIE
KOMITbIOTEpA XapaKTEPUCTUKH KOMITBIOTEPOB. [Iporpammuoe
oOecniedyeHue: Kiaccupukalus U €ro Ha3HauYeHHeE,
CeTeBOE MPOrpaMMHOE oOecrieyeHue
IIpakTnyeckas padora
CamocrosiTesibHast padoTa
Tema 1.4. Conepxanue
KonupoBanue [IpeacraBnenne O pa3IWYHBIX CHUCTEMAaX CUHCIICHHUS,
uH(pOpMaLIUH. MIPEACTABICHUE BEIIECTBEHHOIO 4YHCIAa B CHCTEME

CucTeMbl CUUCIICHUS

CUHCJICHHS C JIFOOBIM OCHOBaHHUEM, MEPEBOJ YHUCIA U3
HEJIECITUYHON TO3ULMOHHOM CHUCTEMBI CUHUCIIEHUS B
JECATUYHYI0, NlepeBo/ BelecTBeHHoro yucia u3z 10 CC
B apyryto CC, apudpmernyeckue ICHCTBUS B pa3HBIX
CC.

[IpencraBieHne YMCIOBBIX JAaHHBIX: OOIIME MPHUHIIMUIIBI

Mpe/ICTaBlICHUs] JaHHBIX, (OpMAaThl MpeACTaBICHUS 1,2
qrCcer.
[IpencraBieHne TEKCTOBBIX JAHHBIX: KOJIOBBIE TaOIMIIbI
CHMBOJIOB, O6’beM TEKCTOBBIX JaHHBIX.
[IpencraBnenne rpaduuecKux TaHHBIX.
Hpe,Z[CTaBJIeHI/Ie 3BYKOBBIX JTaHHBIX.
Hpe,Z[CTaBJIeHI/Ie BUACOAAaHHBIX.
KoaupoBanue nanHbIX TpOU3BOIBHOTO BUJA
IIpakTuyeckas padora
CamocTrosiTesqibHasi padoTa
Tema 1.5. Conepixanue
DJIeMEHTHI OCHOBHBIE TTOHATHUS aJIF66pr JJIOTUKH. BBICKA3bIBAHHC,
KOMOMHATOPHKH, JIOTHYECKHE OTepalNH, MIOCTPOEHHUE TaOJIALBI
TEOPUH MHOJKECTB M | HICTUHHOCTH JIOTHYECKOTO BbIpakeHus. [ padudeckuii
MaTeMaTH4eCKON MeTon anrebpel joruku. IloHsTHe MHOXeECTBa. 1.2
JIOTUKHU MortutHocth MHOXecTBa. Onepaniuu HajJ, MHOKECTBAaMHU.
Pemenue nornueckux 3amay rpaduueckuM criocooom
IIpakTnyeckas padora
CamocrosiTesibHast padoTa
Tema 1.6. Conepxanue
Komnerorepnsie cetu: | KoMmproTepHble ceTH WX Kiaccudukanus. Padora B
JIOKAJIbHBIE CE€TH, CETh | JIOKAJILHOH ceTH. TOMONOrun JOKaIbHEIX cereil. OOMeH 19

Nutepner

nanHbIMU. ['o0anbHas cets MuTepHeT. [P-aapecarus.
ITpaBoBBIE OCHOBBHI pabOTHI B ceTu MHTEpHET

IIpakTnyeckas padora
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CamocrosiTesibHast padoTa

Tema 1.7.
Cnyx0b1 UnTepHeTa

Conepixanue

Cnyx0bl 1 cepBuchl MHTepHETa (AIEKTpOHHAS TOYTa,
BHJICOKOH(epeHIInH, hopyMmHl, MECCEHIKEPHI,
conunanbHbie ceTn). [Touck B MHTEpHETE. DIIeKTpOHHAS

komMmepuus. L{udpoBble cepBUCH TOCYIapCTBEHHBIX 12
ycnyr. JloctoBepHOCTh nHpOpManuu B MTHTEpHETE
IIpakTnyeckas padora
CamocrosiTesibHast padoTa
Tema 1.8. Conepxanue
CereBoe xpanenue | Opranuzanus JIMYHOTO UH(POPMALIMOHHOTO
IAaHHBIX U LUQPOBOro | mpocTpanctBa. OOJayHble  XpaHWIHIIA  JaHHBIX.
KOHTEHTa Paznenenue mpaB gocTyna B OOJIAYHBIX XPaHWIUIIAX.
KonnextuBnas padora Hax qokymeHTamu. CoOuoieHue 1,2
Mep 0e30MacHOCTH, MPeIOTBPAILAIONINX HE3aKOHHOE
pacnpoCTpaHEHHUE IEPCOHATIBHBIX JaHHBIX
IIpakTuyeckas padora
CamocTrosiTesqibHasi padoTa
Tema 1.9. Conepxanue
Nudopmannonnas Nudopmanmnonnas 0€e30I1aCHOCTb. 3armura
0€301acHOCTb uHpopmanuu. HHpopmannonHas 0e30mMacHOCTh B
MUDE, Poccun. Bpenonocubie IIPOrPaMMBI.
AHTUBHPYCHBIE  TPOTPaAMMBI. be3zonmacHocts B
WNnrtepuere (cereBble  yrpo3bl, MOIIEHHUYECTBO). 1,2
Tpenasl B pa3BUTHH LU(POBBIX TEXHOJOTHUI; PUCKU U
MIPOTHO3bI HCIOJIb30BaHUS HU(POBBIX TEXHOJOTUN MPHU
peleHnH MpodhecCUOHATBHBIX 3a/1a41
IIpakTnyeckas padora
CamocrosiTesibHast padoTa
Paznen 2. Mcnonb3oBaHuE MPOrPaMMHBIX CUCTEM U CEPBUCOB
Tema 2.1. Conepxanue
O6pabotka TekcToBble  NOKyMEHTHL.  Buasl  mporpammHOro
uHpopManuu B obecriedeHus: it 0OpabOTKU TEKCTOBOM MH(OpPMAIIHH.
TEKCTOBBIX Co3nanure TEKCTOBBIX JIOKYMEHTOB Ha KOMIIBIOTEpE 1,2
rporeccopax (onepanuu BBOAA, peAaKTUPOBaHUS, POPMATUPOBAHNUS)
IIpakTuyeckas padora
CamocTrosiTesqibHasi padoTa
Tema 2.2. Copepxanue
Texnonoruu co3ganus | MHOTOCTpaHUYHbBIE JIOKYMEHTBI. Crpykrypa
CTPYKTYPUPOBAaHHEIX | IOKyYMEHTA. | HIIepTeKCTOBbIE TOKyMEHTHI. COBMECTHAas
TEKCTOBBIX pabota Hax fokymeHToM. [11abaoHBL. 12
JOKYMCHTOB IIpakTuyeckas padora
CamocTrosiTesqibHasi padoTa
Tema 2.3. Coneprxanue
KomnbrotepHas KomnbrotepHass rpaguka u e Bugsl. DopmaTsl 12
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rpaduka u

MYyJIbTUMEIUHHBIX (aitnoB. ['paduueckue penakTopsl

MyJIbTUMEANA (ITO Gimp, Inkscape). IIporpamMmbl MO 3amucu |
penaktupoBanust  3Byka  (IIO  AymumoMacrep).
[Tporpammel penaktupoBanus Bujeo (IIO Movavi)
IIpakTuyeckas padora
CamocTrosiTesqibHasi padboTa
Tema 2.4. Conepxanue
Texnonornu TexHonmorun  006pa®OTKM  pa3IMUHBIX  OOBEKTOB
00paboTKu KOMIIBIOTEpHON Trpaduku (pacTpOBbIE U BEKTOPHBIC
rpadu4ecKux n300pakeHus1, 00paboTKa 3ByKa, MOHTaX BHJICO) 12
00BEKTOB IIpakTnuyeckas padora
CamocTrosiTesqibHasi padoTa
Tema 2.5. Conepxanue
IIpencrasinenue Bunbl koMnbroTepHBIX Ipe3eHTannid. OCHOBHBIE 3TaIlbI
po(ecCHOHANBHON | pa3pabOTKH Mpe3eHTAllnd. AHUMAILUS B MPE3CHTAIIUH.
uHdopmanuu B Buae | [llaGmonsl. KoMmosuims 00bEKTOB IIPe3eHTALUH 1.2
pe3eHTAIMIA IIpakTnyeckas pa6ora
CamocTrosiTesqibHasi padoTa
Tema 2.6. Conepixanue
WnrepaktuBuble 1 | [TpuHIUTIBI MYJTbTUME/IHS. WuTepakTUBHOE
MYJIbTUMEIUNHBIE npecTaBieHne nHpopMamuu 1,2
00beKThI Ha criaiine | [pakruyeckas paGora
CamocTrosiTesqibHasi padboTa
Tema 2.7. Coneprxanue
['unieprekcroBoe SA3pik pazmetku runeprekcra HTML. Odopmienue
IIpE/ICTaBICHHE TMIIEPTEKCTOBOM  CTpaHUIlbl. Beb-caiitel U BeO-
uHpOpMALU CTPaHHUIIEI 1.2
IIpakTuyeckas padora
CamocTrosiTesqibHasi padoTa
Pa3nea 3. UngopMannoHHOe MOJeIMPOBaHNe
Tema 3.1. Copepxanue
Monenu u [IpencraBieHrie O KOMIBIOTEPHBIX MOJENSIX. Buabl
MOJIETTUPOBAHHUE. momene. AnmexBaTHOCTb Mopaei. OCHOBHBEIE STallbl
Orarnsl KOMITBIOTEPHOT'O MOJIETTUPOBAHUS 12
MOJICTTUPOBAHUS IIpakTnyeckas padora
CamocrosiTesibHast padoTa
Tema 3.2. Coneprxanue
Crucku, rpadpsl, Crpykrypa unbopmanuu. Cnucku, rpadpl, IEpeBbs.
JIEPEBbS AJITOPUTM TTOCTPOECHUS JIEPEBA PEIICHUI 1,2
IIpakTnyeckas padora
CamocrosiTesibHast padoTa
Tema 3.3. Coneprxanue
Maremaruueckue ANTOpuTMBI  MOJEIHMPOBAaHUS  KpaTyalliMX IyTeu 1,2
MOJIEH B Mexay BepmuHamu (Asroputm JleWkcTpsl, Mertoa
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npodecCuoHATBLHOM

JUHAMHYECKOTO  MPOTrpaMMHpOBAHUs).  DJIEMEHTHI

o0mactu TEOPHUH UTP (BBIUTPHIIIHAS CTPATETHS)
IIpakTnyeckas padora
CamocTrosiTesqibHasi padboTa
Tema 3.4. Conepxanue

[TousiTue anroputma u

[Tonarue anropurma. CpoiictBa anroputma. CrocoOsbl

OCHOBHBIE 3amucu  anroputMa. (OCHOBHBIE — aNTOPUTMUYECKUE
AITOPUTMHUIECKHE CTPYKTYphl.  3amuch  alrOPUTMOB  Ha  SI3BIKE
CTPYKTYPHI nporpammupoBanus (Pascal, Python, Java, C++, C#). 1,2
AHanu3 anropuTMOB C TIOMOMIBIO TPACCHPOBOYHBIX
TalJIHI]
IIpakTnyeckas padora
CamocrosiTesibHast padoTa
Tema 3.5. Coneprxanue
Amnanu3 anroput™MoB B | CTpyKTYpUpPOBaHHBIC  THIBI  JaHHBIX.  MacCCHUBBI
npodeccHoHaNbHOM | BeromoraTenbHble  alrOpUTMBL.  3ajadd  TOHMCKa
obrnactu AJIEMEHTA C 33/IaHHBIMH CBOMCTBaMHU. AHAIU3 TUMOBBIX
AITOPUTMOB 00paboTKu YHCell, YUCIIOBBIX 1,2
MOCJIeI0BATENbHOCTEN 1 MaCCUBOB
IIpakTnyeckas padora
CamocTrosiTesqibHasi padoTa
Tema 3.6. Conepxanue
ba3bl jaHHBIX Kak ba3pl nmaHHBIX Kak MoOJeNb MPEeIMETHOH 00JIacTH.
MOJIeIb IPeAMETHON | TaOauIlel U peIsSIMOHHbIC 0a3bl TAHHBIX 1,2
obnactu IIpakTuyeckasi pabora
CamocrosiTesibHast padoTa
Tema 3.7. Coneprxanue
TexHonmoruu Tabmmunbrit MpouEeccop. [Tpuemsbr BBOJIA,
00paboTKu penakTupoBaHus, (HOpMaTUPOBaHHS B  TaOJIUYHOM
uHpopmaruu B nporeccope. Axapecanus. CopTupoBka, (GUIBTpaus, 1,2
ANEKTPOHHBIX yCIIOBHOE (pOpMaTUPOBAHHE
Tabuunax IIpakTuyeckasi pabora
CamocrosiTesibHast padoTa
Tema 3.8. Conepxanue
@opmynsl u QyHKIMH | DopMynnbl W (QYHKIHH B DJICKTPOHHBIX TaOJIHUIAX.
B AJIEKTPOHHBIX Berpoennble  GyHKIMM M UMX  HCHOJB30BaHUE.
Tabiunax Marematuueckue M CTaTUCTUYECKHE  (DYHKIUH.
Jlornueckue  ¢yHkuuu.  DuHAHCOBBIE  (PYHKIUH. 12
TexkctoBble ¢yHKIMU. Peanm3aius MaTeMaTHYECKUX
MOJIeTIeH B 3JICKTPOHHBIX TabIUIax
IIpakTnyeckas padora
Tema 3.9. Conepxanue
Buzyanuzanus Busyanu3zanys JaHHBIX B 3JIEKTPOHHBIX TaOIHIIAX
JIAHHBIX B 12
SEKTPOHHBIX IIpakTnyeckas padora
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TadauLax

Tema 3.10.
MogenupoBanue B

Conepixanue

MonenupoBanue B JJEKTPOHHBIX Tabmumax (Ha

AIIEKTPOHHBIX nmpuMepax 3aaad u3 npodecCHoHaATbHON 001acTH)
Tabnuuax (Ha IlpakTHyeckas padora 1,2
nmpuMepax 3aaad u3
npodeCCHOHATBHON
obmactn)
Hpukaaanoii Mmoayab 1. OCHOBBI AHAJUTHKH U BU3YAJIN3ANMH JAHHBIX
Tema 1.1. Conepxanue
Monenu naHHBIX Hancrpoiika  Excel Power  Pivot, Tabnuunoe
Mpe/ICTaBJIeHUE JaHHBIX, JKCHOPT JAHHBIX, MOJEIHU
TAHHBIX, OOJBIINE JTaHHBIE 1,2
IIpakTnyeckas padora
CamocrosiTesibHas padora
Tema 1.2. Conepxanue
Buzyanmmuzanus Ananmutuuecknii ceppuc Yandex Datalens: OOmmit
JAHHBIX 0030p, BO3MOXHOCTU. Peructpamms, uHTEpdeiic.
Mapkermuieiic, noxkiatoueHue. Co3gaHue 4YapTOB U 12
Jamoop0B
IIpakTnyeckas padora
Tema 1.3. Conepxanue
TToTOKM maHHBIX
Ananmutuuecknii cepBuc Yandex Datalens: Ilotoku 1,2
nanubIX. [Togkmouenue k cueTunky Yandex MeTpuku
IIpakTnyeckas padora
Tema 1.4 Conepxanue
[Ipunsatue pemwennit | Ananutnueckuii cepuc Yandex Datalens: IIpunsatue
Ha OCHOBE JaHHBIX pelIeHniI Ha OCHOBE AaHHBbIX. ['eomaHHbie. TemnmoBbie 1,2
KapThl
IIpakTnyeckas padora
Tema 1.5 Copepxanue
IIpoextHas pabora. | Ananutuueckuii cepsuc Yandex Datalens: Pabora ¢
Keiic ananm3a gaHHBIX | matacetamu. Keiic aHanu3a JaHHBIX 1.2
IIpakTnyeckas padora
[puknagHoiit MOAYJIb 2. AHAJINTHKA M BU3yaJau3anus 1aHHbIX Ha Python
Tema 2.1. Copepxanue
Bseznenue B sA3bIK WuTepakTuBHAs cpena nporpammuponanue Ha Python.
nporpammupoBanus | BBog u BeiBox qaHHBIX. DyHK1uA print(), input(). Tumbr
Python NaHHBIX. MaTemMaThuueckue ornepaiyu ¢ UeabIMu U 12
BELIECTBEHHBIMU YHCIIAMHU
IIpakTnyeckas padora
Tema 2.2. Coneprxanue 1,2
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OCHOBHEBIE

IloHsATHE JOTMYECKMX BBIPAKEHUM M OIEpaluil.

AITOPUTMHUIECKHE JIM3BIOHKIMS, KOHBIOHKIUS, OTpullaHue. Tabmuma
KOHCTPYKLUU HA uctuHHocTu. IIpoBepka ycnoBust B Python. CunTakcuc
Python uncrpykimid  if,  if-else, if-elif-else. Peanmszanms 1,2
UKJIAYECKUX anropuTtMoB B Python. ®ynkius range().
Cunrakcuc nukia for, nukiaa while
IIpakTnyeckas padora
Tema 2.3. Coneprxanue
Pabora co ciuckamu u | [lousitue cnmcka B Python. Co3gaHue W CUWTHIBaHHE
CIIOBapsIMU criuckoB. DyHKIMM W METOABl CHUCKOB. [loHsTHE
cinoBapsi. Otnuuusa cinoBapeid oT cnuckoB. Co3gaHue 1,2
cinoBapsi. Metonbl cnoBapeid. [IpuMeHeHue CMCKOB U
CJIOBapey B pealibHBIX 3a7avax.
IIpakTnyeckas padora
Tema 2.4. Conepixanue
Ananutuka 1aHHbIX | [ToHsTHE MaHHBIX, OOJBIIMX JaHHBIX. HaOOpbI JaHHBIX.
Ha Python [Tnatrpopma Kaggle. Bubnmorexka Pandas. OOBexTHI
Series u DataFrame. ITonyuenwue o0t nHGOPMAIHH O 1,2
naHHbIX. MHAekcanuss 1O YCIOBUSIM U HM3MEHEHHUE
AHHBIX B TAOJIMIIAX.
IIpakTnyeckas padora
Tema 2.5. Conepxanue
Ananus naHHbIX Ha | [IoHATHE CTATHCTUKH, OIKCATEIILHOW  CTAaTUCTHKH.
MPAKTUYECKUX OnucaTtenbHbIN aHaIn3 AHHBIX. OcHOBHEBIE
npuMepax onucaTelbHbIE CTAaTHCTUYECKUE BEIMYMHBI (4acToTa,
cpenHee apudMeTHUECKoe, MeauaHa, Moja, pa3Max,
CTaHJapTHOE OTKJIOHeHHe). DyHKIMU omucaTeIbHOU 1.2
cratuctuku B Python Pandas. Ilpaktuka BbluncieHus
OMMHCATENbHBIX CTATUCTUYECKUX BenM4YnH B Python
Pandas
IIpakTnyeckas padora
Tema 2.6. Coneprxanue
OcHoBBI HeoOxonuMocTh Bu3yanu3aluu AaHHBIX JJIs aHaIU3a.
BHU3yaJIU3aIluu [Tonstue HayuHoil rpaduku. bubGnmoreka Matplotlib.
JTAHHBIX [Tonssitue pucynka B Matplotlib. OcHoBHBIE BUIBI
rpa@ukoB (TUCTOTpaMMBbl, JTUArpaMMbl PacCEesHUS, 1,2
auarpamMma pasmaxa, JUHEWHBIH Tpaduk, Kpyrosas
ararpamma, TerioBbie KapThl). OCHOBHBIE Ipadudeckue
koMaH 6l B Matplotlib
IIpakTnyeckas padora
Tema 2.7. Conepxanue
IIpoekTHas pabora | XapakTepuCTHKa OCHOBHBIX ITAIOB IMpoIecca aHaIM3a
«AHanmn3 OONBIINX nmanabIX. IloaroroBka maHHBIX. McciemoBanme w 1,2

JAaHHBIX B
npodhecCHOHABLHOM

BU3yan3anus JaHHbIX. [locTpoeHue npenckasaTenbHOn

MOJICIIH. HNHureprperanus pe3ysbTaToB — aHalU3a.
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chepe»

Peanmauml OCHOBHBIX OJTaIllOB IIpoHecCa aHajlIru3a

JaHHBIX HAa  nOpuMmepe  Habopa  JaHHBIX U3

npogeccuoHaIbHON cephl

IIpakTnyeckas padora

Hpuxkaagnoit MoayJab 3. OCHOBBI HCKYCCTBEHHOI0 HHTEJJIEKTA

Tema 3.1.
HckyccTBeHHBIN
WHTEJUIEKT: TIOHSTHE,
cdepbl mpUMeHEeHUs

Conepxanue

CylmHOCTh TOHATHS “UCKYCCTBEHHBIM HMHTEIUICKT ,
WUCTOpHUSL  Pa3BUTHS UCKYCCTBEHHOTO  WHTEIUIEKTA,

«cnalblii» HMCKYCCTBEHHBI HWHTEJUICKT, «CHJIbHBII» 12
UCKYCCTBEHHBI HMHTEIUICKT, C(epbl NPUMEHEHUS H
MEPCIEKTUBBI PA3BUTUS UCKYCCTBEHHOTO MHTEIJICKTA
IIpakTuyeckas padora
Tema 3.2. Copepxanue
MammunHoe oOyuenue: | [ToHATHE W BHIbI MAITHHHOTO OOy4YEeHHUs; 00yYeHHE C
MOHSITHE, BUIIBI yuurtesneMm, odydeHue Oe3 yuuTess, 3aJada Perpeccuu,
3a/aua Kiaccuukammm, 3aga4a KiacTepus3aluu, oToop 1.2
JAHHBIX JUJISl MOJIENIM MAIIMHHOTO 00y4YeHUS
IIpakTuyeckas padora
Tema 3.3. Conepixanue
Otanel pa3paboTku | Dtambl pa3pabOTKH MOJEIH MAIIMHHOTO OOYYCHHS:
MOJIEJIM MALUMHHOIO | OTpe/ieicHne [enu | 3amgad  (Ienb Kak MOJEINb
oOyueHus. pe3ynbrata, OTIAMYMSA LETd OT 3aJady, METPUKH s
bubnuorexu OLIGHKH pe3yjibTaTra), cOOp M TOArOTOBKA JaHHBIX, 1,2
MAIIMHHOTO O0y4eHHs | pa3paboTka MOJCIH, TECTUPOBAHUE MOJENn
(Bammpmarust  monenu). [IpoGnembr  mepeoOydeHws.
bubnmorexkn MammHHOTO 00y4YeHUs
IIpakTuyeckas padora
Tema 3.4 Conepxanue
JIuneitnas perpeccust | [lonsATue JWMHEHHOW perpeccHd, IeneBas (QYyHKIHS,
JMHEWHOE ypaBHEHHE, TOMOCKEIACTHYHOCTh JIaHHBIX;
noaoop  KO3(QPHUIMEHTOB JIMHEHHOrO  ypaBHEHUS. 1,2
Coznanue, oOyueHHME U OIICHKA MOJEIH JIMHEHHOM
perpeccuu; HeJIMHEHHbIE PYHKINU
IIpakTnyeckas padora
Tema 3.5 Conepxanue
Knaccugukanus. Hemun u 3amaun knaccudukanuu. Ilpumepsr penieHus
Jlorucruueckas 3aad KJacCU(UKAUU C TMOMOIIBIO HCKYCCTBEHHOTO
perpeccus HWHTEJUJIEKTA. JInHeHbIi KJIacCU(UKATOP,
TUIEPIIIOCKOCTD, OuHapHas KJaccupukanus,
MYJIBbTHKIIACCOBAS KJaccuukanms; co3IaHue, 1.2

oOyueHue U OLEHKa MOJIEH JIOTUCTUYECKON Perpeccuu.
Marpuna ommbOK, METPUKH KauyecTBa JIOTHCTHYECKOM
perpeccuu

IIpakTnyeckas padora
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Tema 3.6
JepeBps pereHui.
Crnyualinblii ec

Conepxanue

HepeBo  pemieHudt,  atpuOyThl, 3(ddeKTUBHOCTD

pa3buenusi, TIOyOMHa JepeBa, UAesd  aJIropuTMa

CIy4yalHOrO Jieca, TMPHUHIMI  MYAPOCTH  TOJIIbI, 1,2
CITy4JalHBIN JIec JUIsl penieHus 3a/1a9d Ki1acCu(PuKaum u
perpeccuu
IIpakTuyeckas padora
Tema 3.7 Coneprxanue
Knacrepuzanus Knacrepuzauus, anroput™m Kk-cpemHux, IEHTPOUT,
paccTosHue MEXAYy TOYKaMH, pEIIeHUuEe 3aJadu 1,2
KJIacTepu3aluu
IIpakTuyeckas padora
Tema 3.8 Conepxanue 1,2
O6o06menue u Beimmonnenue  mpoektHo  pabotel  «CoznmaHue
CHUCTeMaTU3aLUs CUHKBEHHOB W BHU3yaJIbHOM KapTbl 3HAHUM IO
OCHOBHBIX IIOHATHH | MATUHHOMY O0YYEHUIO» 1,2
110 MaIlIUHHOMY IIpakTHyeckas padora

00y4EeHHIO

Tema 3.9 Conepxanue
Paspaborka Mmofienn | BeimonHeHHe MPOeKTHON paboTa «Pa3paboTka Moesu
MalIMHHOIO OOYYEHUs | MAIIMHHOTO  OOy4eHHsl ISl peICHHs  3a1a4d
JUIS PEIIECHUs 3a1a4 | KJiIaccHPHUKAITUN: U3Yy4EHHUE, aHaJIn3 U

KJaccu(uKanuu npeoOpa3oBaHue  JaHHBIX; BBIOOp  MOAENIH, €€ 12
oOyyeHHe; OLIEHKa KadecTBa pabOThl  MOJIEINH;
pa3paboTka mpe3eHTaluN; BHICTYIUICHHE
IIpakTuyeckas padora
IIpuxnagnoii moayas 4. OcHoBbl 3D MoxeanpoBaHust
Tema 4.1 Coneprxanue
Cucrema Cucrembl aBTOMAaTU3UPOBAHHOTO  MPOEKTUPOBAHUS:
TPEXMEPHOTO ucropus, HazHaueHue, npumepsl. KOMIIAC -
MOJETUPOBAHUS KOMIInekc AtomaTtuzupoBaHHbIX Cuctem. 3amyck 12
KOMIIAC-3D LT. | cucremsr KOMITAC-3D. UnTepdeiic cuctemMbl
Oxkno Jlokymenra | [IpakTuveckasi pa6ora

Tema 4.2 Coneprxanue
OcHoBHble ipueMbl | [TocTpoeHHe reOMETPUYECKUX NPUMHTUBOB (OTPE3KOB,

CO3/1aHHUS MPSIMOYTOJIBHUKOB, OKPYXKHOCTH). MHOTOTpaHHUKU U
FEOMETPUYECKHX TEJl | TeJla BpAllEHUS: BHUIbl MHOTOIPAHHUKOB, 3JIEMEHTHI
(MHOTOTPaHHUKH, T€NA | MHOTOIPAHHUKA, MPHUMEPbl I'€OMETPUYECKUX  Tell,

BpAIllEHUs, OCKU3bl, | OTPAaHMYEHHBIX IUIOCKUMHU TOBEPXHOCTSAMH, 3JIEMEHTHI 12
,

IpYIIIBI
TEOMETPUUECKUX TEI)

Ten  BpameHus  (o4yepkoBasi — oOpasyiomias, OCh
BpallleHUsl, IIOBEPXHOCTb BpAIIECHUS, OCHOBAHHUE).
OcHOBHEIE MNPpUCEMBbI TMOCTPOCHUS MHOI'OIPAHHUKOB H
ten BpameHus. lloctpoenue scku3oB. Co3nanue

IPYIIIBI TEOMETPUYECKUX TEIl

IIpakTuyeckas padora
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Tema 4.3
Penaktuposanue 3 D
moxeneri. Coszmanue 3

Conepxanue

CymHoCcTh  NOHATHS  «PENAKTHUPOBAHHME»,  3a/Jauu
pemakTHpoBaHUS d3cku30B, 3d Mojenel, OCHOBHBIE

D mopenen. criocoOsl penaktupoBanus 3 D mozeneit. Coznanue 3 D 1
OtceueHne yacTu MOJICJICH C dJIEMEHTaMU 3aKpYIJICHHsS (CKpYTJICHHUS) U 1,2
JeTaH (dackamu. Coznanue 3d MoJenei Mo MmI0CKOMY YepTEKY
MOCPEJCTBOM ONEpalliy  «BpalleHus». PacceueHue
JETaJIH TIOCKOCTHIO
IIpakTnyeckas padora 1
Tema 4.4 Conepxanue
Coznmanne 3d Brinmonnenue MPOCKTHON  paboThI «Co3nanue
MOJIeIeH MPOCTENIINX | aBTOPCKUX 3d Mojieneii»: BRIOOP MPOCTEUITNX 00BEKTOB
00BEKTOB (OBITOBBIX, TEXHUYECKUX W CTPOUTENBHBIX) IS 1
CO37aHusI MOJENHU (CaMOCTOSTEIBLHO WIW C IOMOIIBIO 1,2
npernojaBatensi); 00OCHOBaHHME BBIOOpa, CO3JAaHUE
MOACIN OGBGKTa, IIOATrOTOBKA npe3cHTauu )41
npeaACTaBJICHUC BBINIOJIHEHHOH MOACIN
IIpakTuyeckasi pabora 1
Ipuxkaaxnoit MoayJb 5. Pazpadorka Bed-caiiTa ¢ HCNOJb30BaAHUEM KOHCTPYKTOpa Tuiabaa
Tema 5.1. Conepxanue
Koncrpykrop Tuipna | O0mmii  00630p. Bo3moxxHOCTH ~ KOHCTpYyKTOpA.
bubmuorexka OnokoB. I['paduyeckuii pemgakTop Zero 1
Block. Ilanens ympaBnenus caiitamu. Beibop Tapuda. 1,2
DKcnopTa Kojia
IIpakTnyeckas padora 1
CamocrosiTesibHast padoTa 1
Tema 5.2 Conepxanue
Co3nanue caiita Co3manme caifta. Hawano paGoThI. Hacrpoiikn. 1
[pudrt. Liger. Coznanue marmox. 1,2
IIpakTnyeckas padora 1
CamocrosiTesibHast padoTa 2
Tema 5.3. Conepxanue
Cozpanue pasmuusbix | Co3ganme crpanui. Cromcok crpaHui. PabGorta ¢ 1
BUJIOB CTPaHMII OTJENbHBIMU CTpaHHUIIAMU (HACTPOWKa, MPEIIPOCMOTP, 1,2
nyOJIMKanus, pelakTupOBaHKE, CITUCKH)
IIpakTnyeckas padora 2
Tema 5.4. Coneprxanue
Cranpaptable 650ku | Co3gaHue JIDHAWHTA U3 CTaHAAPTHBIX OJIOKOB Ha 1
BBIOPAHHYIO TEMY 1,2
IIpakTuyeckasi padora 2
CamocrosiTesibHast padoTa 2
Tema 5.5. Conepxanue
ITanens HaBHUTAITH HyneBoit Omox (co3maHue, TaHENW  HAaBUTAIWH, 1 1,2

JNOCTYIIHBIE ~ 3leMeHThl). Paborta ¢ TekcTowm,
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M300pakeHUSIMH U BUJIEO0

IIpakTnyeckas padora 2
Tema 5.6. Coneprxanue
Hactpoiika rimaBHOM | CaliT: HacTpoika JOMEHa, BHIOOp TIaBHOW CTPaHMIIBI, 1
CTpaHUIIBI CTaTUCTHKA, SAHIeKC MeTpuKa, HacTpoitka HTTPS. 12
IIpakTnyeckas padora 2
Tema 5.7. Coneprxanue 1
ITpoekTHas pabota ¢ | [IpoekTHast pabota «Co3aHUe HHTCPHET-Mara3uHa» 12
MCIIOJIb30BaHUE IpakTuyeckas padora 5 ’
KOHCTpykTOpa Tribaa
IIpukaagHoit moayab 6. TexHonorun npoasuskeHus Bed-caiita B UnTepHere
Tema 6.1. Coneprxanue
HurepHer-mapkeTunr | IHTepHET-MapKeTHHT TIOHSITHE, MHCTPYMEHTHI 1
WuTepHeT-MapKeTHHra, HCCIEJOBaHHE KakK dSJIEMEHT
WHTEPHET-MapKEeTUHTa 12
IIpakTnyeckas padora 2
CamocrosiTesibHast padoTa 2
Tema 6.2. Coneprxanue
Mertobl banHepHass M KOHTEKCTHasi peKJaMbl, pekjIaMa B 1
MPOJBUKECHHUS B pacchulKax, pekiamMa B Ojorax, cooOlecTBax,
Nurtepuere COIMAJIBHBIX CETAX; BUPYCHBINM MApKETHUHT 12
IIpakTnyeckas padora 2
CamocrosiTesibHast padoTa 2
Tema 6.3. Conepixanue
Paznnynbie cnocoOsl | CriocoObl mosydeHust Tpaduka: onpejaeneHue tpapuka, 1
paboThI C OCHOBHBIE CITOCOOBI MOJydeHus Tpaduka, 0COOCHHOCTH 1,2
KOJINYECTBOM KOHTEKCTHOM peksambl, SEO 1 SMO npoaBuxeHus
noceTuTeNeH IpakTnyeckast padora 2
Tema 6.4. Conepixanue
ITonckoBas Ontumuzanusa KoHTeHTa i1 SHnexkc, Rambler u 1
ONTHUMHU3AIUA Google, WHJIEKCUPOBAHUE caiita MOUCKOBBIMU 1,2
KOHTEHTa CHUCTEeMaMHU
IIpakTuyeckasi pabora 2
Tema 6.5. Coneprxanue
Pexnamuas xamnanuu | [InanupoBaHue U NpoBeIeHHE PEKIaMHON KaMIaHWUU -

B ceTu MIHTepHeT MOCTAaHOBKAa  LeNed, BBIOOp W/miaM  pa3paboTka 1
WHCTPYMEHTOB, MECCEIK, BHIOOP IUIOMIAIOK, OFOJDKET, 1,2
orieHKa 3 PpeKTUBHOCTH
IIpakTuyeckasi pabora 2
CamocrosiTesibHast padoTa 2

Tema 6.6. Coneprxanue
ITpoextHas pabora | IIpoekrtHas pabora «IIpoeKTHpOBaHHE PpPEKIAMHOMN 1 12
«IIpoextupoBanue KaMITaHU U B HNutepuere TUIst KOHKPETHOU '

peKIaMHOM KaMITaHUU

PO TYKIIMH/PEIICHUsI/ KOMITAaHUH/ OPTaHU3 AT
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B MIHTepHETE»

IIpakTnyeckas padora

Bcero

196
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3. YCJOBUSI PEAJIMBAIIMA PABOYEW ITPOTPAMMBI
YUYEBHOM JUCHUIIJIUHBI OYI1.12 HHOOPMATHKA

3.1. MarepuanbHO-TeXHHUUECKOE 00eCTICUeHUE
Peanuzanus nuciumimHbl TpeOyeT HATHYUS:

— yuebHoro kabuHera.

TexHuudeckue cpeacTBa 0OydeHHUS:

3aHATHS TPOBOAATCA B YYEeOHOW ayJUTOPUH W KOMITBIOTEPHOM KJjlacce,
OCHAIIICHHBIX HEOOXOAMMBIM  yUEOHBIM, METOIUYCCKUM, HHPOPMAIIMOHHBIM,
IPOTPAMMHBIM 00ECTICYCHUEM.

3.2. HudopmammonHoe obecrnieueHne 00yueHus

Jlns  peanuzanuu  mporpaMMbl  OUOIMOTEYHBIM (QoHI oOpazoBaTeIbLHOMN
OpraHM3ally JIOJDKEH MMETh IeYaTHBIE W/WIHM SJICKTPOHHBIE 00pa3oBaTelbHbIC U
UHGOPMAITMOHHBIE PECYPCHI IS MCIIONB30BaHMs B 00pazoBaTebHOM Mpornecce. [lpu
dbopmupoBanun  OubnmoreyHoro  ¢oHAa  oOpa3oBaTEIBLHOW  OpraHu3anuen
BBIOMPAETCS HE MEHEE OJTHOTO M3JaHUs U3 MEePEUUCICHHBIX WXKE MEYaTHBIX W3IaHHUMA
U (W) DJIEKTPOHHBIX HM3JAHUN B KA4ECTBE OCHOBHOTO, MIPH 3TOM CIIHCOK MOXKET
OBITH JOTOJTHEH HOBBIMH U3AHHSIMHU.

OCHOBHBIEC HCTOYHUKH:

1. Nudopmatuka. [Ipaktrkym: yued. mocoOue Juisi CTYJIEHTOB YUpEKACHUIMI
cpen. nmpod. O6pazoBanus. [[BerkoBa M.C., I'aBpunoBa C.A., Xmo6sicToBa W.IO.
- 1-e uzmanme; OOIIECTBO C OTPAaHUYEHHOW OTBETCTBEHHOCTHIO OOpa3zoBaTeIhHO-
U3JIaTEITLCKUM EHTP «AKaIEeMUsD)

I[OHOJIHI/ITCJ'IBHBIC HCTOYHHUKMU.

1.  Mynrsn, E.P. YuebHoe mocobue mo kypcy «Mudopmaruka» : [16+] /
E.P. MynTsn ; FOxubiil ¢penepanbhblii yauBepcutet. — Poctos-na-Jlony ; Taranpor :
FOxwubiit ¢penepansubiii yausepcurer, 2019. — Y. 2. — 100 c. : un., Taba., cxem. —
Pexum JOCTyTIA: o IMOIIIUCKE. - URL:
https://biblioclub.ru/index.php?page=book&i1d=598619 (mara oOpalleHus:
25.03.2021). — bubmmorp. B kH. — ISBN 978-5-9275-3401-2(4. 2). - ISBN 978- 5-
9275-3313-8. — TekcT : 37eKTPOHHBIH.

2. NupopmanronHble TEXHOJIOTHH B MPOGECCHOHATBHONU JESTEIBHOCTH :
yaeOHoe mocobue : [12+] / H.b. Pynenko, H.H. I'paueBa, B.H. JlutBunos, E.B.
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HazapoBa. — Mocksa ; bepmun : Jlupexkr-Menua, 2021. — Y. 1. — 189 c. : Ta6:x., wi. —
Pexum JOCTyTIA: 1o IMOIIIUCKE. - URL:
https://biblioclub.ru/index.php?page=book&i1d=602200 (mara oOpaileHus:
25.03.2021). — bubmumorp.: c¢. 164. — ISBN 978-5-4499-1976-2. — Tekct

JJEKTPOHHBIN.
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4. KOHTPOJIb ¥ OLIEHKA PE3YJIbTATOB OCBOEHUSA YUYEBHOU
JAUCHUIIVIMHBI OVYII. 13 UTHOOPMATHUKA

KoHTpons u oOLeHKa pe3ylbTaTOB OCBOCHHUs  00mIe0O0pazoBaTeIbHON
JTUCHUIUTMHBL PAacKPBIBAIOTCS Yepe3 MUCHMIUIMHAPHBIE PE3Y/bTaThl, HAIPaBJICHHbIC
Ha (opmupoBaHue OOHMX M MPO(ECCHOHATBHBIX KOMIIETEHIMH IO pas3ienaM H
TEMaM COJIepKaHMsl yueOHOro Marepuara.

Oomas/ Paznen/Tema Tun oneHOYHBIX MEPONPHUATHIA
npogdeccuoHaJIbHAS
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 BrinonHenue npakTU4eCcKux
Tema 3.4 3aJaHui

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 [Tpuknagabeie moaynu 1-2 KontponbHas padora
OK 02 [Tpuknagaeie Moaynu 2-6 [IpoexTHas pabota
OK 01, OK 02 Bce Mmonynu BrinonHenue 3aganuii

Qg QepeHIIMPOBaHHOTO 3a4eTa
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