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1. OBIIIASI XAPAKTEPUCTHUKA TIIPUMEPHOW PABOYEMN
MPOT'PAMMBI YYEBHOM JJUCHUTIJIUHBI OYI1.12 THOOPMATUKA

1.1. OGnacTh npuMeHEHHUS paboUeii mporpaMMbl
PabGouast mporpamma AUCIUIUTMHBI SIBISETCS YacThIO 0Opa30BaTEILHOM
nporpammbel B cootBercTBUM ¢ DPI'OC CIIO mno cnemumansaoctu 40.02.02
[TpaBooxpaHuTenbHas AESITEIbHOCTb.

1.2. Mecto auctumunsl B ctpyktype TTTCC3:
OIl. O0meo6pazoBaresibHas MOATOTOBKA

OVII. O6s3arenbHbie y4eOHBIE MPEIMETHI
OVII.12 UudopmaTuka

1.3. llenum u 3amauv MUCHMIUIMHBI — TPeOOBAaHUA K PE3yJIbTaTaM OCBOCHUS
U CIAIIINHEI:
B pe3ynbraTte ocBOEHUS TUCHUILUIMHBI 00yYarOITUNCS I0KEH YMeTh:

— CaMOCTOSTEJIbHO  (OpMYJUPOBATH U  aKTyaIM3UpOBaTh  MPOOJIEMY,
paccmMaTpuBaTh €€ BCECTOPOHHE;

— YCTaHaBJIMBATh CYIIECTBEHHBINM MpPHU3HAK WJIM OCHOBAHUS ISl CpPaBHEHUS,
KJaccudukanu u 0000IIeHHUS;

— OMNpeneNsaTh LEIU NESATEIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUU HUX
JIOCTHIKEHMS;

— BBISBISATH 3aKOHOMEPHOCTH W MPOTUBOPEUYUST B PACCMATPUBAEMBIX
SIBJICHUSIX

— BHOCHUTb KOPPEKTHUBBI B  JECATEIIBHOCTh, OIIEHUBATh COOTBETCTBUE
pEe3yJIbTATOB LIESIM, OLICHUBATh PUCKHU MOCIIEICTBUMN AEATEIBHOCTH;

— pa3BHBaTh KPEATUBHOE MBINIJICHUE TIPHU PEIICHUH JKU3HEHHBIX MTPOOJIEM;

— BIIAJCTH HaBbIKaAMU y4e0HO-HCCIIeIOBATEIHCKON u MIPOEKTHOMN
NeATEeIbHOCTH, HAaBBIKAMU pa3peIieHus MpooJiem;

— BBISIBJISITh TPUYMHHO-CIICICTBEHHBIE CBSI3M M AaKTyaJuM3UpOBATH 3ajady,
BBIJIBUTAaTh THUIIOTE3Y €€ PEIICHUS], HaXOJWUTh apryMEHThI [JIsl J0Ka3aTebCTBa
CBOUX YTBEPKIAECHUM, 3a/1aBATh MAPAMETPbl U KPUTEPUH PEILICHHUS;

— aHaM3UPOBATH TOJYYECHHBIE B XOAE pEIICHUA 3aJadyd Pe3yJIbTaThl,
KPUTHYECKH OLICHUBATH MX JIOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

— yMETh MEPEHOCUTh 3HAHUS B TMO3HABATEIILHYIO M MPAKTHUECKYI0 00JacTh
JKU3HEJICATSIIbHOCTH;

— yYMETh MHTEIPUPOBATH 3HAHUS U3 PAa3HBIX MPEIMETHBIX 00JIaCTEH;



— BBIJBUTATh HOBBIC UJICH, MPEIaraTh OPUTHHAIBHBIC TOAXObI U PEIICHHUSI,;

— CHOCOOHOCTh HX WCIOJB30BaHWS B TO3HABATEIBHOW H  COLMATBHON
MIPAKTHUKE;

— BIAJCTh HABBIKAMH MOJTY4YeHUS WHPOPMAIIUU U3 UICTOYHUKOB Pa3HBIX THIIOB,
CaMOCTOSITEILHO ~ OCYIIECTBJIATH ~ TIOWCK,  aHANIMW3, CUCTEMATH3aIli0 U
UHTEPIIPETANIO HH(pOpMAIIMK Pa3INIHBIX BUIOB U (HOPM MPEICTaBICHHSI;

— Cco3MaBaTh TEKCThl B pa3NIWYHBIX ¢dopMaTtax C YYEeTOM Ha3HAuUCHUS
uHbOpMallMl W LEJIeBOW ayAUTOpPHM, BBIOMpas ONTHUMAIbHYIO (opmy
IPEJICTaBICHUS U BU3YyaIH3allii;

— OIICHUBATh JOCTOBEPHOCTH, JETUTUMHOCTh WH(OpPMAIIMH, €€ COOTBETCTBUE
IIPABOBBIM M MOPAJIbHO-3THYECKUM HOPMaM;

— WCIONB30BaTh CpEACTBa HMHQPOPMAIIMOHHBIX M  KOMMYHUKAIIHOHHBIX
TEXHOJIOTHIA B PEIICHUN KOTHUTHBHBIX, KOMMYHUKATUBHBIX U OPTaHU3AIIMOHHBIX
3aad  C CcOOMIoACHHEM TpeOOBAaHWN HPrOHOMHKH, TEXHHKH O€30TacHOCTH,
THTHUEHBI, PECYpPCOCOCpPekKCHHs, TMPABOBBIX M  OTUYECKUX HOPM, HOPM
nH(pOopMaIIMOHHOM 6€30TTaCHOCTH;

— BJaAETh  HaBBIKAMHU  paclo3HaBaHUS W 3aUThl  HH(pOpMammH,
nH(OPMAITMOHHON O€30MaCHOCTH JINYHOCTH;

— yMeTh OpraHM30BbIBaTh JHYHOE WHGOPMAIMOHHOE MPOCTPAHCTBO C
UCTIOJIb30BaHUEM PA3IUIHBIX CPEACTB MU(PPOBBIX TEXHOJIOTHH;

— YMETh pealn30BaTh ATAIbBI PEIICHHS 3a/1a4 Ha KOMITBIOTEPE;

— YMEHHE pEamu30BbIBATh Ha BBIOPDAHHOM [  HM3y4YEHUS  SI3bIKE
nporpammupoBanus Bbicokoro ypoBHs (Ilackans, Python, Java, C++, C#)
TUTIOBBIC aJTOPUTMBI OOPAaOOTKM HHCEJ, YWCIOBBIX IIOCIEIOBATEIILHOCTEH W
MAacCCHBOB: TIPEJCTaBICHHE 4YHUCJIa B BHUJAEC HAOOpa MPOCTBIX COMHOXHUTEICH;
HaXO0XJICHWE MAaKCUMaJIbHON (MUHUMaNbHON) IMGpPHl HATYpadbHOTO 4YHCIA,
3alMCaHHOTO B CHCTEME CUHCIICHHS C OCHOBaHHMEM, He mpeBbImatonum 10;

— BbIUKCJICHHE OOOOIICHHBIX XapaKTEPUCTHUK DJIEMEHTOB MAacCHUBa WIIHU
YHCIIOBOU MOCJIEIOBATEILHOCTH (CyMMBI, MIPOU3BEICHUS CpeaHero
apuMEeTHIECKOT0, MUHUMAJIBLHOTO W MaKCHMAaJIbHOTO JJIEMEHTOB, KOJUYECTBa
AJIEMEHTOB, YAOBIETBOPSIONINX 3aJaHHOMY YCIIOBHIO);

— BJAAETh MPEACTABICHUSMH O POJU WH(MOpPMAIIMA W CBS3aHHBIX C HEH
IPOIIECCOB B TIPUPOJE, TEXHUKE W OOIIECTBE;, MOHATUAMU «HUHGOPMAIIH,
«HGOPMAIIMOHHBIN TTPOIIECC), «CUCTEMAY, KKOMIIOHCHTHI CHCTEMBD) «CUCTEMHBIN
ahdexT», «uHDOpMAITMOHHAS CUCTEMAY, «CUCTEMA YIIPABIICHUS;

— BJameTh MeTojamMH Towcka wuHpopmammu B cetm HHTEpHET; yMeTh
KPUTHYECKH OIICHUBATh HH(DOPMAIIHIO, TOTYICHHYIO U3 ceTH VHTepHET;



— XapakTepu30BaTh OOJBIINE MAaHHBIC, MPUBOIUTH MPUMEPHl HCTOYHUKOB HX
MOJIYYeHHS ¥ HApPaBJICHUS UCTIOJIb30BAHMS;

— BIAJCTh HaBbIKAMU Pa0OTHI C OMEPALMOHHBIMU CUCTEMaMU U OCHOBHBIMH
BUJIAaMUA TIPOTPAMMHOTO OOECIeUeHUsT I penieHus ydeOHBIX 3amad 1o
BBIOPAHHOM CTIEITUATN3aIINN;

— yMETh ONpenessiTb UHPOPMAIMOHHBI 00bEM TEKCTOBBIX, IpapUUYECKUX U
3BYKOBBIX JAHHBIX MPH 3aJaHHBIX TapaMeTpax AUCKPETU3AIUU;

— yMETh CTPOUTh HEPABHOMEPHBIE KOMBI, JIOMYCKAIOIMIHE OJHO3HAYHOE
JIEKOIUPOBaHKE cO00IeHn (TpeUKCHBIC KOIbI);

— HCIONB30BaTh MPOCTEUIINE KOJAbI, KOTOPBIE IMO3BOJSIOT OOHApYKUBaTh U
UCITPaBJIAThH OLIMOKU MPU NIepeiaue JaHHbIX;

— yMeTh 4YHUTaTh W TOHUMATh MPOTPaMMbl, pEATU3YIOLIME HECIOKHbIE
ITOPUTMBI 0OPaOOTKN YUCIIOBBIX U TEKCTOBBIX JAHHBIX (B TOM YHCIIE MAaCCHBOB U
CUMBOJIBHBIX CTPOK) Ha BBIOpDAHHOM [JIi M3YYCHHUS YHUBEPCATBLHOM SI3BIKE
nporpamMmmupoBaHus Bbicokoro ypoBHs (Ilackans, Python, Java, C++, C#);
aHAIM3UPOBATh AJTOPUTMBI C UCIOJIb30BAaHUEM TAOJIUI TPACCUPOBKHU; OMPEIEIAThH
0e3 UCIOJIb30BAaHUS KOMIIBIOTEpA PE3YJIbTAThl  BHIMIOJHEHHUS]  HECJIOMXKHBIX
IporpamMm, BKJIIOYAIOIIMX IUKJIbI, BETBICHUS U MOJNPOTrpaMMbl, MpPHU 3aJaHHBIX
UCXOJIHBIX JAHHBIX; MOIU(MUIIUPOBATH TOTOBBIC MPOTPAMMBI JJI PEIICHUS HOBBIX
3a/a4, MCIOJIb30BaTh HMX B CBOMX IIporpaMMax B KayecTBE MOAMPOTPaMM
(mpouenyp, QpyHKIHiL);

— yMEThb CO3/1aBaTh CTPYKTYPUPOBAaHHBIC TEKCTOBBIC JIOKYMEHTHI U
JEMOHCTPAIIMOHHBIE MaTepPHabl C UCIIOJIb30BAaHUEM BO3MOXKHOCTEH COBPEMEHHBIX
MIPOTPAMMHBIX CPEJICTB M OOJIAYHBIX CEPBUCOB; YMEHHE MCIIOJIb30BATh TAOJUIHBIC
(pensioHHBIC) 0a3bl TAHHBIX, B YACTHOCTH, COCTABIIATH 3alIPOCHl B 0a3ax JaHHBIX
(B TOM YHCJI€ BBIYHMCIISIEMBIC 3aMPOCHI), BHITIOIHSATH COPTUPOBKY M MOWCK 3amuceit
B 0a3e JaHHBIX;

— HamoJHATh pa3paboTaHHyr0 0a3y JaHHBIX; YMEHHE HCIIOJIb30BaTh
AJICKTPOHHBIE TAOJMIBI IS aHajlu3a, MPEACTaBICHUS W O0O0pabOTKHM JTaHHBIX
(BKJTIOUAs BBIYMCIICHHE CYMMBI, CpeaHEro apudMeTHYecKOoro, HamOOJBIIEro U
HaWMEHBIIEr0 3HAYEHU, PEICHUE YPaBHEHUI);

— yMETh HCIOJIb30BaTh KOMIBIOTEPHO-MATEMATHYECKHUE MOJIEIH JJII aHAJIU3a
00BEKTOB M TMpPOIECCOB: (opMynaupoBaTh Ieidb MOJCIUPOBAHUS, BBITTOIHATH
aHaJIM3 PE3yJIbTaTOB, MOJYYCHHBIX B X0JI¢ MOICITUPOBAHUS;

— OIICHUBATH AJICKBATHOCTH MOJICITH MOJCIHPYEMOMY OOBEKTY HIIM TIPOIIECCY;
MPEICTABIIATh PE3YIbTAThl MOJCIUPOBAHUS B HATJISITHOM BUJIC,

— yMeTh  KiIaccu(uIHMpoBaTh  OCHOBHBIC  3a7a4d  aHAIW3a  JIAHHBIX
(mporHo3upoBaHue, Kiaccuukaus, KjacTepusals, aHaJIu3 OTKJIOHEHUH );



— TIOHHMMAaTh TOCJEI0BAaTEIIbHOCTh PEIICHUs 3ajady aHajiu3a JaHHBIX: cOop
NEPBUYHBIX JaHHBIX, OYUCTKA M OIEHKA KadecTBa JIAHHBIX, BBIOOp W/HMIIU
NOCTPOEHUE MOJENM, MpeoOpa3oBaHME JIaHHbIX, BU3yalIM3alUs JAHHBIX,
UHTEpHpETaLns pe3yIbTaTOB;

— YMEThb OIpPENENATh CPEIHIOK CKOPOCTh MEpeJadyd JIaHHbIX, OLIEHHUBATh
U3MEHEHUE BpPEMEHHU TMepefayd Npu M3MEHEHHH WH(GOPMAIMOHHOTO o0bema
JAHHBIX M XapaKTEPUCTUK KaHaJla CBSI3H;

— yMeTb CTPOUTHh KOJ, OOECHEUYMBAIOIIMNA HAUMEHBIIYI0O BO3MOXKHYIO
CPEIHIOI [UIMHY COOOIIEHHUs MpPH H3BECTHOW YacTOTE CHMBOJIOB; MOSCHATH
MPUHILIUIIBI pAOOTHI MPOCTHIX AITOPUTMOB CXKATHUS TaHHBIX;

— YMEThb HCIOJb30BATh NMPHU PEUICHUH 337a4 CBOMCTBA MO3ULMOHHOW 3alKCH
YHUCENl, AITOPUTMBbI IOCTPOEHHUS 3alUCH YKCIIA B MO3ULIMOHHON CUCTEME CUUCIICHUS
C 3aJIaHHBIM OCHOBAHMEM W IMOCTPOCHHMS YMCIA [0 CTPOKE, COAEpIKaIlEH 3aluch
3TOr0 YKCJIa B TO3ULMOHHON CHCTEME CUMCIIEHUS C 3aJaHHBIM OCHOBAHHEM,;

— YMETbh BBINOJHATH apu(PMETHUUECKUE OMeparui B MO3UIIMOHHBIX CHUCTEMax
CUUCJICHUS,

— CTPOUTH JIOTUYECKOE BBIPAKEHUE B JAUZBIOHKTUBHON M KOHBIOHKTHUBHOMN
HOPMAaJIbHBIX (pOpMax Mo 3alaHHON TabJIUIlEe UCTUHHOCTH;

— HucchaeAoBaTh  00JIACTh  MCTUHHOCTM  BBICKA3bIBAHMS,  COJAEPIKAIIETO
NIEPEMEHHBIE; pELIaTh HECIOKHBIE IOTUYECKHE YPABHEHUS;

— yMETh pellaTh aJrOPUTMUYECKHE 3aJauM, CBSI3aHHBIE C aHATU30M IpadoB
(3a7auM  TOCTPOCHHUS ONTHUMAIBHOTO TYTH MEXAY BepliMHaMu rpada,
ONpelereHus  KOJMYECTBA  pa3IMYHbIX  MOyTed  MEXAy  BEpLIMHAMHU
OpPUEHTUPOBAHHOTO ALUKINYECKOTO rpada);

— yMETh MCIOJIb30BaTh JIEPEBbSl MPHU aHAJIU3E€ U MOCTPOECHUU KOIOB M JUJIS
MPEACTABICHUS] apU(PMETUUECKUX BBIPAKECHUH, NPHU PEIICHUHU 3aJa4 TOHMCKa U
COPTUPOBKHY,;

— yMETh CTPOUTH JIEPEBO UTPHI MO 33JaHHOMY AJITOPUTMY; pa3padaTbiBaTh U
000CHOBBIBAThH BHIMTPHIIIHYIO CTPATETHIO UTPHI;

— YMEHHUE ONpPENEeNsATh CI0KHOCTh U3Y4aeMbIX B Kypce 0a30BBIX aJrOPUTMOB
(cyMMUpOBaHHE DJJIEMEHTOB MacCHBa, COPTHUPOBKA MAacCUBa, IepeOOpHbIE
QITOPUTMBI, IBOUYHBIN MOUCK) M MPUBOAUTH NMPUMEPHl HECKOJIBKUX AJITOPUTMOB
Pa3HOM CIOKHOCTH JJIsl PEIICHHs OJHOM 3a7a4H;

— yMETh OCYIIECTBISATh AHAIN3 NPEIJOKEHHOM MpOrpaMMbl: OMNPEIEATh
pe3ynbTaThl pabOThI MPOTPAMMBI TIPU 33JaHHBIX UCXOJHBIX JaHHBIX; OMpPENETITh,
IPU KaKWX HCXOJHBIX JAHHBIX BO3MOXHO ITOJIyYEHHE YKa3aHHBIX pE3YyJbTaTOB;
BBISIBJISITH JIaHHBIE, KOTOPbIE MOTYT IPHUBECTH K OLIMOKE B paboTe MpOrpaMMbl;
bopMyIMpPOBATH MPEIIOKEHUS IO YIYUIICHUIO TPOTPAaMMHOTO KO4;



— yMeTh pa3pabaThiBaTh M pEAIU30BbIBaTh B BHAE MporpaMM 0a30BbIe
AJITOPUTMBI; HUCIIOJIB30BATh B MpOrpamMmax JaHHbIE Pa3jIMYHBIX THUIIOB C YYETOM
OrpaHMYEHUI Ha JUana3oH UX BO3MOXKHBIX 3HAUYEHUH, IPUMEHSTHh IPU PELICHUU
3a]1a4y CTPYKTYpPbI JaHHBIX (CIIMCKH, CJIOBApH, CTEKH, OUEPEH, 1EPEBD);

— TPUMEHATH CTaHAApPTHBIE U COOCTBEHHBIE MOAMPOTPaMMBI JJIsi 00pabOTKU
YHCJIOBBIX IaHHBIX U CUMBOJIbHBIX CTPOK;

— HCHOJb30BaTh NPHU pa3pabOTKe MporpaMM OMOINOTEKH MOANPOTrpamM;

— YMEHHUE JOKYMEHTHPOBATh MPOTPaMMBbL;

— yMETh CO371aBaTh BeO-CTPAHMUIIBL;

— YMEHHE HCIIONIb30BaTh 3JIEKTPOHHbIE TaOIUIIbI ISl aHAJIN3A, PEACTABIICHUS
U 00pabOTKU NaHHBIX (BKIIOYAs BHIOOP ONMTUMAIBLHOTO PEUICHHS, TOA00D JTHHUU
TpeH/a, pELICHUE 3a7a4 IPOTHO3UPOBAHNUA);

B pe3ynbraTte 0CBOEHUS TUCHUILUIMHBI 00yYarOIUNCS T0KEH 3HATh:

— Cc(OpPMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH M OOILECTBEHHOM NMPAKTHUKU, OCHOBAHHOI'O Ha JUAJIOTe
KYJIBTYp, CHOCOOCTBYIOILIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

— COBEpIICHCTBOBAHUE SI3bIKOBOW M UYWUTATENbCKOW KYJIbTYpbl Kak CpPEICTBa
B3aMMOJICHCTBHS MEXIY JIOAbMH U IMO3HAHUS MUPA;

— OCO3HaHUE LIEHHOCTH HAyYHOH JeATENbHOCTH, FOTOBHOCTb OCYIIECTBISATH
IPOEKTHYIO U UCCIIEA0BATENbCKYIO IEATEIbHOCTh UHIANBUIYAJIbHO U B IPYIIIIE;

— TOHHMMAaTh Yrpo3y MH(POPMAIMOHHON 0€30I1aCHOCTH, UCMOIb30BaTh METO/AbI
U CpEACTBA MPOTUBOACWUCTBUA ITHM Yyrpo3aMm, COOJIOACHHE Mep Oe30MacHOCTH,
NPENOTBpPALIAIONIMX HE3AKOHHOE PACIPOCTPAHEHHE MEPCOHAIBHBIX JaHHBIX;
coOiroficHHe TpPeOOBaHUN TEXHUKM O€30IaCHOCTM W TUTHMEHBl IpU padore ¢
KOMIIBIOTEPAMH U JIPYTUMHU KOMIIOHEHTaMHM LM(POBOrO OKPYKEHMsS; TOHUMAHHE
IIPABOBBIX OCHOB HCIIOJIb30BAHMSI KOMIIBIOTEPHBIX IpOorpamm, 0a3 JaHHBIX HU
paboThsl B cetu UHTEpHET;

— TIOHMMaHHUE BO3MOXHOCTEH HU(POBBIX CEPBUCOB IOCYNAPCTBEHHBIX YCIYT,
muGpoBBIX  00pa3oBaTEIbHBIX  CEPBHCOB; IOHUMaHHE BO3MOXKHOCTEH U
OTrpaHUYEHUIN TEXHOJOTUH UCKYCCTBEHHOTO MHTEJUIEKTA B Pa3IMYHbIX 00JIaCTsIX;

— HaJIW4YMe  MpeACTaBIeHUN 00  MCNONb30BaHUM  HMH(OPMALMOHHBIX
TEXHOJIOTHI B pa3IMYHbIX MPOodecCHnoHaNbHBIX chepax;

— COpPTHUPOBKY 3JIEMEHTOB MACCHBA;

— OCHOBHBIE MPUHUUIBI YCTPOHCTBA U (PYHKIHMOHMPOBAHUS COBPEMEHHBIX
CTallMOHAPHBIX U MOOUJIBHBIX KOMIIBIOTEPOB;

— TEHJEHUUI pa3BUTHsI KOMIIBIOTEPHBIX TEXHOJOTUH;

— UMETh NPEACTABICHUS O KOMIBIOTEPHBIX CETAX U UX POJH B COBPEMEHHOM
MUDE;



— 00 o00mux mnpuHNHMAX pa3paboTku # (DPYHKIIMOHHPOBAHUS WHTEPHET-
TIPUJIOKEHUM;

— TOHMMaTh OCHOBHBIC MPUHIMIBI JUCKPETU3ALMHU PA3JIUYHBIX BUIOB
uHbOopMaIuy;

— BIAACTh TEOPETUYECKUM amnmapaTtoM, IMO3BOJSIONMIAM  OCYIIECTBIISATH
NPEACTABICHUE 3aJ]aHHOTO HATYPAJIbHOIO 4YHCIAa B PAa3IMYHBIX CHCTEMax
CUMCIICHUS;, BBIMOJHATH MPEOOpPa30BaHUS JIOTUYECKUX BBIPAKEHUN, HCIONb3YS
3aKOHBI aJITE€OPHI JJOTUKH;, OTPEEIATh KpaTYalIiil MyTh BO B3BEIICHHOM rpade u
KOJIMYECTBO MyTEH MEX Iy BEPITMHAMYU OPUEHTHPOBAHHOTO AITMKINYECKOTO Tpada;

— WMETh TPEACTaBICHUS O 0a30BBIX NPHUHIMIAX OpraHU3alUd |
(GYyHKIMOHUPOBAHUS KOMITBIOTEPHBIX CETEH;

— 0a3oBbIC AITOPUTMBI O00OpPaOOTKM YHCIOBOM M TEKCTOBOM HHMOpMAIINH
(3amuch YMCeN B MO3WIIMOHHOW CHCTEME CUWCICHUS, NEeTUMOCTh IEIbIX YHCEl;
HaXOXKJEHUE BCEX MPOCTHIX YHCEII B 33JaHHOM JUATIA30HE;

— 00paboTKa MHOTOPA3PSIAHBIX IIEJIBIX YNCET;

— aHaJM3 CUMBOJIBHBIX CTPOK U JIPYTHX), aITOPUTMOB TIOMCKA U COPTUPOBKU;

— YHHBEPCAIBHBIM SI3BIKOM MPOTPAaMMHUPOBaHUsS BhICOKOTO ypoBHs (ITackam,
Python, Java, C++, C#), mpencrtaBieHusIMH O 0a30BBIX THWIIAX JaHHBIX W
CTPYKTypax JaHHBIX; YMEHHE UCIIOJIb30BaTh  OCHOBHBIE  YIIPaBJISIOLINE
KOHCTPYKIIUH;

— 3HaTh (PYHKIMOHAJIbHBIE BO3MOKHOCTH MHCTPYMEHTAJIBHBIX CPEACTB CPEJIbI
pa3pabOTKH; yMEHHE WCIOJb30BaTh CPEICTBA OTJIAAKH TIPOTpaMM B Cpele
IPOTPaMMHUPOBAHMUS;

— BIAJCTh OCHOBHBIMH CBEACHUSMH O 0a3zax MaHHBIX, HX CTPYKTYpE,
CpeIICTBAaX CO3/IaHus U PabOThl C HUMU; UCIIOIB30BATh TAOJWYHBIC (PEISAIIMOHHBIC)
0a3bl TaHHBIX U CIIPABOYHBIE CUCTEMBI

1.4. KoanuecTBO 4acOB Ha OCBOCHUE AUCIUTLIINHBI:
MaxkcumanbpHOU yueOHON Harpy3ku oOydatomerocst 138 yacos, B TOM 4ucCIe:
- oOsi3aTenbHAs ayauTOpHAs ydeOHas Harpyska (Bcero) 16 dacos, w3
HUX MpaKkTHdeckas padora — § 4acos.
- caMmocTosITeNIbHas paboTa obyyaromierocs (Bcero) — 122 yaca.

1.5. Ilnanupyemble  pe3yibTaTbl  OCBOEHHs  00IIE0Opa30BaTEIbHON
mucouiuinHel B cooTBeTcTBHU ¢ PI'OC CIIO 1 Ha ocHoBe ®I'OC COO

Kon n
A [Tnanupyemble pe3ynbTaThl OCBOCHHUS IUCIIMILUTAHBI
HaMMEHOBaHHE
OPMHUPYEMBIX
$opHpy . OOurme JlMcuuIuimHapHbIe
KOMITETCHIIUH




OK 01. Beibupats
CIIOCOOBI pereHus
3agaq
npodeCcCuOHATBHON
ACATCIIbHOCTHU
MNPUMCHUTCIIbBHO K
Ppa3iInuHbIM
KOHTEKCTaM

B 4acTu TPYAOBOTO
BOCIIUTAHMUS:

- TOTOBHOCTH K Tpyay,
OCO3HaHHE LEHHOCTH

MacTepCTBa, TPYIOII00ue;

- TOTOBHOCTH K aKTHUBHOU
NesITeNIbHOCTH
TEXHOJIOTHYECKOMN "
COIIMaIbHOHN
HaIpPaBJIEHHOCTH,
CIOCOOHOCTh MHHULIMUPOBATD,
IUTAHUPOBATH u
CaMOCTOSITENTLHO BBITIOTHSITH
TaKylo JAesITebHOCTD;,

- UHTEpec K pa3INYHbIM
chepam npodeccrnoHaTbHON
NeSITeNIbHOCTH,

OBnagenue
YHHUBEpPCaJIbHBIMU YYEOHBIMU
M03HABATEIbHBIMU
JNEUCTBUSAMMU:
a)  0a30BbIC  JIOTMYECKHE
JEUCTBUA:

- CaMOCTOSITEIIbHO
dhopmynupoBaTh u
aKTyaJIM3UpOBaTh TPOOIIEMY,
paccMmarpuBath ee
BCECTOPOHHE;

- yCTaHABIINBATh
CYILLIECTBCHHBIA IIPU3HAK WIIU
OCHOBaHUSl ISl CpaBHEHWS,

KJIacCU(PUKAITIHI u
0000IIICHHUS;

- OTIpECIISATh LEeJn
JIEATEIHLHOCTH, 3a/1aBaTh

rapamMeTpsl U KPUTEPUH HX
JNOCTHUKEHUS,;

- BBIABJIATH 3aKOHOMEPHOCTHU
u IIPOTUBOPEYUS B
paccMaTpUBaEMBbIX SIBICHUSX;
- BHOCHUTb KOpPPEKTHUBBI B

NeSITeNIbHOCTb, OLICHHBATh
COOTBETCTBHE  PE3YyJbTaTOB
LEesIM, OLEHUBAaTh PHUCKHU

MOCTIC/ICTBUH JESATETLHOCTH,
- pa3BuUBaTh  KpEaTUBHOE
MBILIUICHHE TPH  PEIICHUH
KU3HEHHBIX MPo0IeM

0) 6a3oBLIE
HCCIIeIOBATEIIbCKHE
TIEUCTBUS:

- BJIQJIETh HaBbIKAMHU y4eOHO-

HUCCIJIENOBATEILCKOM "u

- TOHUMAaTh Yrpo3y HHPOPMAIMOHHOMN
0€30MacCHOCTH, HCMOJIb30BaTh METOIBI U

cpencraa MIPOTUBOICVCTBHUS 3TUM
yrposam, co0uoieHne mep
0€30I1aCHOCTH, MPEOTBPALIAIOIINX
HE3aKOHHOE pacnpocTpaHeHue
HEepCOHATBHBIX  JAHHBIX; COOJIO/IEHHE

TpeOOBaHU TEXHUKH O€30MaCHOCTH |
TUTUEHBI TIPU paboTe C KOMITBIOTEPaMHU U

JPYTUMH (G poBOro
OKpY>KEHUs; IOHUMAaHHUE [IPABOBBIX OCHOB

KOMIIOHEHTaMH
UCTIOJIb30BaHUS KOMITBIOTEPHBIX
nporpamm, 06a3 JaHHBIX U pabOTHl B CETH
HurepHer;

- yMeTb  OpraHU30BBIBAaTh
UHPOPMALIMOHHOE  TPOCTPAHCTBO  C
UCIOJIb30BAaHUEM  PA3IMYHBIX  CPEICTB
i poBbIX MMOHUMaHHNE
BO3MO>KHOCTEHN

JIUMYHOC

TEXHOJOTHIA;
M(pPOBBIX  CEPBHCOB

ycayr,  IHQPOBBIX
00pa30oBaTEeNbHBIX CEPBHUCOB; MOHUMAaHUE

roCyJapCTBEHHBIX

BO3MOKHOCTEHN u OTpaHUYECHUN

TEXHOJIOT Ui HCKYCCTBCHHOI'O MHTCIIJICKTA

B pa3NMYHBIX  00JAcTsIX;  HaIU4Yue
npeacTaBieHuii 00  MCHOJIb30BaHUU
MH(pOPMaLIMOHHBIX TEXHOJIOTHil B

pa3IUYHBIX PO ECCHOHATBHBIX chepax
- yYMETh peanu3oBaTb JTallbl PELICHUA
3ama4y = Ha

KOMIIBIOTCPE; YMCHUC

PCATIN30BbIBATH Ha BI:I6paHHOM JIIsL

U3Y4YEHHUS  A3BIKE  MPOrpPaMMHUPOBAHMUS
Bbicokoro ypoBHs (ITackamb, Python,
Java, C++, C#) TuNOBBIE aNTOPUTMBI
00paboTKu YHCell,

IIOCJIENOBATEIILHOCTEN u

YHUCIIOBBIX
MacCHUBOB:
NpeCTaBiICHUE 4YHUClIa B BHUAE Habopa
IPOCTBIX COMHOJYKUTENIEH; HaXO0XKIECHUE
MaKCUMaJbHOH (MUHHUMAJIBHON) IUQPHI
HaTypaJIbHOTO YHCJa, 3alMCaHHOTO B
CHUCTEME CUHCJIEHMSI C OCHOBAaHUEM, HE
MPEBBIIAIO UM 10;

0000IICHHBIX XapaKTEPUCTUK JJIEMEHTOB

BBIYHMCIICHHUEC

MaccHuBa 158107 YHCIIOBOM
MOCJIEIOBATEIILHOCTH (CyMMBI,
MIPOU3BEICHUS CpEeIHEero
apu(METHUECKOr0, MHUHUMAIBHOTO |

MAaKCHUMAJIbHOI'O 3JICMCHTOB, KOJIHMYCCTBa

AJIEMEHTOB, YAOBJIETBOPSIOIINX
3aJaHHOMY  YCJIOBHIO);  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
HAYYHOT'O TIO3HAHUS:

- c(hOpMHUPOBAHHOCTH
MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO
COBPEMEHHOMY
pa3BHUTHS

00IIIECTBEHHON

YPOBHIO
HayKH u
MIPaKTUKH,
OCHOBAaHHOTO Ha JHAaJore
KYJIBTYp, CIIOCOOCTBYIOIIETO
OCO3HAHMIO CBOCIO MeECTa B
IIOJINKYJIBTYPHOM MHUPE;
- COBEPIICHCTBOBAHNE
SI3BIKOBOM M YHTATEIbCKOM
KYJIbTYpbI cpencTBa
B3aUMOJICUCTBU MEKIY

JOAbMHA Y ITIO3HAHUSA MHUPaA,

KakKk

- OCO3HAaHUC OCHHOCTHU

HAy4YHOH JIESITEIbHOCTH,
FOTOBHOCTh  OCYIIECTBIIATh
MPOEKTHYIO n
HCCIIEIOBATENBCKYIO
JIeSITEILHOCTh
WHIWBUYaJIbHO U B TPYMIIE;
OBnagenue
VHUBEPCATbHBIMU y4EOHBIMU
MMO3HABaTEeIbLHBIMHA
JIEHCTBUSIMU

B) pabota ¢ uH(pOpMAaIeii:

- BJIAJICTh
nmoydeHus: uHbopMaIuu M3

HCTOYHHUKOB pa3HbBIX THIIOB,

HaBBIKaMU

CaMOCTOSITEITLHO

OCYIIECTBIIATh TIOUCK,
aHaIM3, CUCTEMATH3alMI0 U
MHTEPIPETAIHIO

uH(popManun pa3IMYHBIX
BHJIOB " dbopm
MIPEICTABIICHHS,

- co3maBaTh  TEKCTHI B
pasnmuuHbIX  dopmarax ¢
y4eTOM Ha3HAYCHUS
uHpopMaud W IEJIEBOM
ayuTOpuH, BbIOMpast
ONTUMAJIbHYIO bopmy

- BJAJETh NPEACTABICHUSMH O pPOJU
CBA3aHHBIX C HeEH
MPOLECCOB B  IPHUPOJE,

o0ImiecTBe; TMOHATHAMHU <«UHGPOpMALUD,

uHpopMaUu U
TEXHUKE H

«H(POPMAITHOHHBIT poIIecey,
«CUCTEMa», «KOMIIOHEHTBI ~ CHCTEMBI»
«CHCTEMHBIN s dexTy,

«MH(OpPMAIIIOHHAs CUCTEMay, «CUCTEMa
YIIPABJICHUS»; BIaJACTh METOJAMHU IIOUCKA
uHpopmanuu B cetu VIHTepHET; ymeTb
KPUTUYECKH OIICHHWBAaTh HH(OpPMAIHIO,

NOJIydeHHYr0 U3 cetu  MHTepHer;
XapaKkTepu3oBaTh  OOJIbIIME  JTaHHBIE,
INPUBOAUTH IPUMEPHl HCTOYHUKOB HX
MOJIy4EeHUS u HaIpaBJICHUs
UCIIOJIb30BaHNS;

- [IOHMMAaThb  OCHOBHbIE  IPUHIMIIBI
YCTpOMCTBA 51 (GYHKIIMOHUPOBAHUS
COBPEMEHHBIX CTalMOHAPHBIX u

MOOUJIPHBIX KOMITBIOTEPOB; TCHICHIIUI

PasBUTUA KOMIIBIOTCPHBIX TGXHOHOFHﬁ;

BJIAACTH HaBBbIKaMU pa6 OThI C
ONnepainOHHBIMHA CHUCTEMaMU n
OCHOBHBIMHU BUJaMu IporpaMMHOIO

obecrieueHuss IJIs1  PEIICHUS  y4eOHBIX
3a[a4 10 BEIOPaHHOW CHeMaIn3alnu;

- IMETb MPEJICTABICHHUS O KOMITbIOTEPHBIX
CeTAX M MX POJIM B COBPEMEHHOM MHDE;
00 o0mMx npuHIHNAX pa3paboTKH U

(GYHKIIMOHHPOBAHHS UHTEPHET-
MIPUIIOKEHU;

- T[IOHUMATh  OCHOBHBIC  IPUHIUIIBI
IUCKPETU3alld  Pa3IM4YHBIX BHUJIOB
uHpOpMaLnu; yYMETh OIIpeNeNATh
UHPOPMALIMOHHBIA  00BEM  TEKCTOBBIX,

rpaduuecKux M 3BYKOBBIX JAaHHBIX NpU
3aJ]aHHBIX NTapaMeTpax JUCKPETU3ALMNY;
- YMETb CTPOUTh HEPABHOMEPHBIE KOJBI,

JIOITYCKAFOTIINE OJTHO3HAYHOE
JIEKOTUPOBAHUE COOOIIIEHUI
(mpeduKkcHBIE ~ KOXBI);  HCIOJIB30BATh

HpOCTEHIINE KOABI, KOTOPHIC MO3BOJISIOT
OOHapy>KUBaTh M HCHPABIATH OIIUOKH
IpY Tiepeaye JaHHbIX;

- BJAJETh TEOPETHUECKUM  amIaparom,
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[IpEACTaBICHUS u
BU3yaJIM3aLUU;

- OLICHUBATh JIOCTOBEPHOCTD,
JETUTUMHOCTh MH(OpPMAaLUH,
€€ COOTBETCTBUE MTPABOBLIM U
MOPAJILHO-3TUYECKUM

HOpMaMm;
- HCINOJNb30BaThb CpEACTBa
MH(POPMALIMOHHBIX "
KOMMYHHKAITHOHHBIX
TEXHOJIOTUH B PEIICHUU
KOTHUTHBHBIX,
KOMMYHHKaTHUBHBIX u
OpPraHM3allMOHHBIX 3a7ad C
coOmoieHneM  TpeboBaHUH
SPrOHOMUKH, TEXHUKHU
0€30macHOCTH, TUTHEHBI,
pecypcocOepexeHus,
MPaBOBBIX M ITHYECKUX
HOPM, HOpM
MH(POPMAIIMOHHOMN
0e30IacHOCTH;

- BJIaJICTh HaBBIKAMH
pacro3HaBaHMsI U 3aIIUATHI
nH(popManuu,
MH(POPMAIIMOHHOMN
0€30MacCHOCTH TUYHOCTH

IIO3BOJJIAIOIIIUM OCYHICCTBIIATDH
MPEICTABJIICHUE 33JJaHHOTO0 HATYypPaJbHOTO
Yuciia B pa3JIMYHbIX CUCTEMAX CHUCIICHUA,
BBITIOJIHATH Hp606paBOBaHI/IH JJOTUYCCKUX
BBIPQXECHHM, MCTOJIb3YsI 3aKOHBI aareopbl
JIOTUKH; OMNPENENsATh KpaTdaWllui MyTh
BO B3BEUICHHOM TIpade U KOJIUYECTBO
nyTen

MEXIy BEpIIMHAMU

OpPUEHTHPOBAHHOTO
rpada;
- YMETh YMTaTh M MOHUMATh IPOTPAMMBI,

AIUKJINYECKOT O

PCAIU3YIOIIUC HCECIOXHBIC aAJITOPUTMBI

00pabOTKM  YHMCIIOBBIX W  TEKCTOBBIX
JaHHBIX (B TOM 4HCJIE MAacCHBOB W

CUMBOJILHBIX CTPOK) Ha BBIOPAHHOM IS

U3YYCHUS YHHBEPCATHLHOM SI3BIKE
MPOrPaMMHUPOBAHUST  BBICOKOTO  YPOBHS
(ITackans, Python, Java, C++, C#);
aHaIIU3UPOBATH aIrOpUTMBI c

UCIOJIb30BAaHUEM TaOJIUI] TPAaCCUPOBKH;

OMpPCACIIATh oe3 HUCIIOJIB30BaHUA

KOMIIbIOTEpPA PE3YJIbTAaThl  BBITOJIHEHHS
HECJIOKHBIX ~ NPOrpamMM,  BKIIIOYAIOIIUX
LUKJIbI, BETBJICHUS U MTOJIIPOTrPaMMBI, ITPH
3aJJaHHBIX HCXO/HBIX JAHHBIX;
MOIU(HUIMPOBATE TOTOBBIE MPOTPAMMBI
JUIsl pELIEHNs HOBBIX 3aJa4, UCII0JIb30BaTh
UX B CBOMX IIpOrpaMMax B KauecTBE
noanporpaMM (mpoueayp, GpyHKuui);

- YMeTb CO3/1aBaThb CTPYKTYPUPOBAHHBIE

TCKCTOBBIC JOKYMCHTBI n
JAEMOHCTpallMOHHBIC MaTcpHralibl C
HCIIOJIB30BaHHEM BO3MOKHOCTEH

COBpPCMCHHBIX MHNPOrpaMMHBIX CpPCACTB U

00JavHbIX CEPBUCOB; yMEHUE
HCIIOJIb30BaTh TaOMUYHEIE (PENIAIIMOHHBIC)
0a3bl JaHHBIX, B YaCTHOCTH, COCTaBJISATh
3ampockl B 0a3ax JaHHBIX (B TOM YHCIIC
BBIUKCIISIEMBIE  3aIlPOCHI),

COPTHPOBKY M TIOMCK 3amuceid B 0aze

BBITIOJIHATH

JIAHHBIX;, HATIOJHITH pa3pabOTaHHYIO 0a3y
JTAHHBIX; yMEHHUE UCTIOJTb30BaTh
AIIEKTPOHHBIE TaONUIBI IS aHaju3a,
OpeICTaBICHUs U OOpabOTKM JTaHHBIX

(BKJTFOYAsi BBIYUCIICHHE CYMMBI, CPEIHETO
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apuMeTHYecKoro,  HAWOONBIIETO U
HAUMEHBIIIETO  3HAYEHWH,  pelIeHue
YpaBHEHHUI);

- YMeTh WCIOJNB30BaTh KOMIBIOTEPHO-
MaTeMaTHYecKue MOJEeNN [UIsl aHajau3a
00BEKTOB W TMPOIECCOB: (POPMYIHPOBATH
1eJIb MOJIETUPOBAHUS, BBIMOIHATH aHAIHU3
pe3yNnbTaToB, IOJYYEHHBIX B  XOE
MOJICTTUPOBAHUS; OILICHUBATH
aJICKBaTHOCTh MOJICIH MOJCTUPYEMOMY
O00BEKTy WM TIPOILECCy; MPEACTABIAThH
PEe3YIbTATHI MOJICTTUPOBAHUS B
HarJIsiTHOM BU/IE;

- yMeThb KJacCU(QHUIMPOBaTh OCHOBHBIE
3a1a4n aHanM3a JAHHBIX
(MporHO3upOBaHME, Kiaccudukanus,
KJIacTepu3allisi, aHajdu3 OTKJIOHEHUH);
MOHUMAThH TOCJIEIOBATEILHOCTh PEIICHUS
3a/1a4y aHajau3a JaHHBIX: COOp MEPBUYHBIX
JAHHBIX, OYHMCTKA U OIICHKa KadecTBa
JaHHBIX, BBIOOP W/WIK  TOCTPOCHUE

MOJIEIIH, npeoOpazoBaHue JaHHBIX,
BU3yallM3alusl JaHHBIX, HHTEPIPETaIUs
pe3yIbTaTOB;

- HUMCTb MPEACTABJIICHUA O 0a30BBIX

anHanax OpFaHI/I3aI_[I/II/I n
(GYHKIIMOHUPOBAHUS KOMIIbIOTEPHBIX
ceTeit;

- YMETb OMNpPEACNSITh CPEAHIOI0 CKOPOCTh
nepeaun TaHHbBIX, OIICHUBATh U3MECHECHHE
BpEMEHH TIepefaud TNpH  H3MCHCHHH
nH(pOpPMAIIMOHHOTO O00bEMa JaHHBIX H
XapaKTEePUCTUK KaHaJa CBSI3H,

- YMETh CTPOUTH KO, 0OECIIeUUBAIOLINIT
HAaMMEHBIIIYI0O  BO3MOXHYIO  CPEIHIOIO
JUIMHY  COOOIICHHsSI TNPU  HU3BECTHOU
qaCTOTC CHUMBOJIOB, IIOACHATH HpI/IHI_II/IHI:I
paboTBhl MPOCTHIX QJITOPUTMOB CKATHS
JaHHBIX;

- YMETh HCIIOJNIB30BaTh MPU PEIICHUN
3aJa4 CBOMCTBA MO3UIMOHHOM 3alHCH
YUCEN, aJITOPUTMBI TOCTPOCHUS 3ariCcH
qucia B MO3UITMOHHOMN CHUCTEME
CUHHUCIICHUS C 3aJaHHBIM OCHOBAHHUEM H
MOCTPOEHUS yHcia 3(0) CTpPOKE,
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COZEpKAIllel 3amuch J3TOr0 4YuCia B
NO3ULIMOHHOM CHUCTEME CUHCIEHUS C
3aJaHHBIM OCHOBaHUEM; YMETh
BBITIOJTHATH apU(METHIECKHE OTepalluu B
MO3UI[MOHHBIX  CHCTEMax  CUMCIICHUS;
YMEHHE CTPOHUTH JIOTHYECKOE BBIpaKEHUE
B JU3BIOHKTUBHOW M KOHBIOHKTHUBHOU
HOpPMaIbHBIX  (opMax 1O  3aAaHHON
TabIUIle  WCTUHHOCTH;  HCCIIEIOBATh
o07acTh  UCTHMHHOCTH  BBICKa3bIBaHUS,
COJIEp/Kaller0  IEPEMEHHBIE;  pellaTh
HECIIOKHBIE ~ JIOTHUECKUE  YpaBHEHHS,
YMETh peuiaTh alrOpUTMUYECKUE 3aJauH,
CBSI3aHHBIE C aHaNMM30M TpadoB (3amaun
MOCTPOCHUS ONTUMAIBHOTO IYTH MEXIY
BEpILMHAMU rpada, oTpeieNIeHUs
KOJIMYECTBA pPAa3jIMYHbIX MyTeH Mexay
BEpIIMHAMU OPHEHTUPOBAHHOTO
ALUKIMYECKOIO rpaga); YMETb
UCIIOJIb30BaTh JEPEBbsl INPH aHAIU3E H
MOCTPOCHUU KOJOB M JUIA MPEICTABICHUS
apu(QMeTUYeCKUX  BBIPAKEHUH,  IpU
pelIeHny 3ajad TOHUCKa U COPTHPOBKH;
YMETb  CTPOUTH JIEPEBO  HUIPHI IO
3aJJaHHOMY aJIrOpuUTMy; pa3paldaThiBaTh U
000CHOBBIBATh BBIUTPHINIHYIO CTPATETHIO
UTPHI,

- TNOHMMaTh  0a30BBIE  ANTOPUTMBI
00pabOTKM  YMCIOBOH U  TEKCTOBOM
uHpopmaruu (3amuch quCe B
MO3UIMOHHON  CHCTeME  CYMCIICHUS,
JEIUMOCTh IIeNIbIX YHCEN; HaXOXACHHE
BCEX IMPOCTHIX YHCET B  33JaHHOM
narnasoHe; o0paboTka MHOTOpa3psIIHBIX
IEJIBIX YUCENl; aHAIN3 CUMBOJBHBIX CTPOK
U JIpyruX), QJIrOPUTMOB TMOUCKA U
COPTHUPOBKH; yMeHue OTIpeNeNATh
CIIO)KHOCTh M3y4aeMbIX B Kypce 0a30BBIX
QITOPUTMOB (CYMMHUPOBAHHE 3JIEMEHTOB
MaccHBa, COPTHPOBKA MaccuBa,
nepeOopHble  aJrOPUTMBI,  JTBOMYHBII
MIOKCK) U TPUBOJIUTH PUMEPHI
HECKOJIbKUX aIrOpUTMOB pasHou
CJIO’KHOCTH JIJISl pEIIEHUs! OHOM 3a/1auu;
- BIQJETh yHHUBEPCATbHBIM  SI3BIKOM
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MPOTPaMMHUPOBAHUS  BBICOKOTO  YPOBHS
(ITackanms, Python, Java, C++, C#),
NPEICTaBICHUSIMH O 0a30BBIX  THIIAX
JAHHBIX U CTPYKTypax NaHHBIX; yMEHUE
UCTIOJIB30BaTh OCHOBHBIC YITPABIISIONIHEC
KOHCTPYKIIMH;  YMETh  OCYIICCTBIISTH
aHaM3  TPEUIOKEHHOH  TPOTPaMMBI:
OTIpeNeNsTh pe3yabTATHI paboThI
OporpaMMbl TIPU  33JIaHHBIX HCXOJTHBIX
JMAHHBIX;  ONpEAeNsATh, TMPU  KAKHUX
MCXOJHBIX TAHHBIX BO3MOXHO TMOJIyUYEeHUE
YKa3aHHBIX  pPE3Yy/lbTAaTOB;  BBIABIATH
JAHHBIC, KOTOpBIE MOTYT TIPUBECTH K
omuoKe B pabore MIPOTpaMMBlI;
bopmynupoBaTh MIPEUIOKEHUS 1o
YIYYIICHUIO TIPOTPAMMHOTO KOJIa;

- yMeTh pa3pabaThiBaTh U PEaTH30BbIBATH
B BHJIE NPOrpaMM 0a30BBIC aJITOPUTMEI;
UCIIONIb30BaTh B MPOrpaMMax JIaHHBIE
Pa3TUYHBIX TUIIOB C YUYETOM OTPaHUYCHHIA
HAa JMAara3oH UX BO3MOXHBIX 3HAYCHUM,
OpPUMEHATh  NPH  pEIIeHWH  3a/1ad
CTPYKTYpPBI JaHHBIX (CIIUCKH, CIIOBAapH,
CTEKH, OYEpeaH, JEpEBbs); TPUMEHSITH
CTaHJApTHBIC u COOCTBEHHBIC
MOAMPOrPaMMBbI JUTSt 00paboTku
YHUCIIOBBIX JAHHBIX U CUMBOJIBHBIX CTPOK;
UCIIOJIb30BaTh MPHU pa3paboTKe Mporpamm
O6ubMoTeKu HOJIIPOrpaMM; 3HaTh
(GyHKIMOHATHHBIE BO3MOYKHOCTH
WHCTPYMEHTAJIBHBIX ~ CPEICTB  CPEIbI
pa3paboOTKH;  yYMEHHE  HCIIOJIB30BaTh
CpeAcTBa OTIAAKH TPOTpaMM B Cpesie
POrpaMMHUPOBAHHS, YMCHHE
JOKYMEHTHUPOBATh MPOTPAMMBI;

- yMeTh coO3[aBaThb  BeO-CTPaHUIIBI;
YMEHHE  HWCIIOJIb30BAaTh  AJIEKTPOHHBIC
TaONUIIBI TS aHAJIN3a, MPEICTABICHHUS U
00paboOTKM JaHHBIX (BKJIIOYAs BBIOOD
ONTUMAIIFHOTO PEIICHUs, TOI00p JINHUH
TpeHa, perieHue 3ama4
NPOTHO3UPOBAHHMS); BJIAJACTh OCHOBHBIMH
CBecHMsIMH O ©0a3aXx JaHHBIX, HX
CTPYKTYpE, CpEACTBaX CO3MaHUS H
paboTel ¢ HUMH; UCIIOJIb30BATh
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TaOJIMYHBIC (PENAIMOHHBIC) 0a3bl TaHHBIX
U CTIPaBOYHBIE CHCTEMBI
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2. CTPYKTYPA U COJAEP)KAHUE YYEFHOM JUCIUILINHBI

OVYIL.12 UHO®OPMATHUKA

2.1. OObeM IUCHUIIMHBI U BUBI Y4eOHOM pabOThI

Bup yueoHoii paboThl

O0BeM yacoB

MakcumanbHasi yueOHast Harpy3ka (BCero) 138
Ob6s3arenbHas ayJUTOpHAs yueOHasi Harpy3Ka (BCero) 16
B TOM YHCIIE:
JICKIIMOHHBIE € 3aHATHUS (eciu npedycmMompeHo) -
71a00paTOpHBIE 3aHATUS (eciu npedycmMompeHo) -
npaKkTU4YecKasi pabota (eciu npedycmompero) 8
KOHTPOJIbHBIE pA0OTHI (eciiu npedycmMompeHo) -
KypcoBas paboTa (IpOeKT) (eciu npedycmompero) -
CamocrositenbHas pabora o0ydaromierocs (BCero) 122
[IpomesxyTounas arrecranus B popme 3auer ¢
OLICHKOM
2.2. TemaTu4ecKuil MJIaH U COJEPKAHUE TUCITUILIUHBI
HaunmeHoBaHue Coaep:xanue yueOHoro marepuania (ocHopHoe u | Oobem | YpoBeHnb
pa3esioB U TeM npogeccnoHAIbHO-OPUEHTHPOBAHHOE), 4acoB | OCBOEHMA
JlJabopaTopHble U NPpaKTH4YecKasi padora,
NMPUKJIAJTHOA MOAYJIb (MPH HAJIUYUM)
Conepxanue
Pa3nen 1. Undopmanus 1 HHPOPMALMOHHAS J1eSITEIbHOCTD YeJ0BeKa
Tema 1.1. Copepxanue
Nudopmanus u [Tonsitue «uHbOpMarus» Kak ¢GyHIaAMEHTAIHHOE
MH(QOPMALIMOHHBIE | MOHATHE COBpEMEHHOHM Hayku. IlpeacraBieHue 00 1
MPOIIECCHI OCHOBHBIX nH(pOpPMAITMOHHBIX npoIleccax, 0 1,2
cucremax. Konuposanue napopmanmu Muadopmanus
¥ MH()OPMAITMOHHBIE TPOLIECCHI
IIpakTHyeckas padora -
CamocrosiTesibHast padora 1
Tema 1.2. Conepxxanue
[Tonxonel k [Moxxompt K U3MEPEHHIO uH(popManuu
U3MEPEHUIO (conmepkaTenbHbIN, an(paBUTHBIN, BEPOSTHOCTHBIN).
uHpopMaun Enuawniet U3MEpPEHUS uHpOpMaLUH.
WudpopmanonHble OOBEKTHl  PA3TUYHBIX  BHJIOB. - 12
YHUBEpCATbHOCTh JTUCKPETHOTO (udposoro) '
npezcrasienus ndopmarun. Ilepenada u xpaneHue
nHopmarnuu. OmnpeneneHrne 0O0BEMOB Pa3IMYHBIX
HOCHUTENIEeH nHpopManuu. ApXuB HHOOpPMAITUU
IIpakTnyeckas padbora -
CamocrosiTesibHast padbora 1
Tema 1.3. Conepxxanue - 1,2
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Komnerotep u

IIpuHOMNBL mOCTpOECHMST KOMIBIOTEpOB. [IpmHIMN

udpoBoe OTKpPBITOW apXWUTEKTypbl. Marucrpanb. AmnmapaTHoe
NPEICTABIICHUE YCTPOMCTBO  KOMIIbIOTEpA.  BHEmHAS  mamsTsb.
uHpOpMalUu. VYerpoiictBa  BBoma-BbiBozja. llokonenuss OBM.
YcerpolicTBo Apxurektypa OBM 5 nokonenus. OCHOBHbIE
KOMIIbIOTEpA XapakTepUCTUKH  KommbloTepoB.  IIporpammuoe
oOecnieueHue: KiaccupuKalus W €ro Ha3zHAueHUE,
CETeBOE MPOrpaMMHOE oOecreueHne
IIpakTHyeckas padora
CamocrosiTesibHast padoTa
Tema 1.4. Conepxxanue
KonupoBanue [IpencraBnenre O pa3iIMYHBIX CUCTEMAX CUMCIICHHS,
nH(pOpMaLINH. MIPE/ICTABJICHUE BELIECTBEHHOIO YHCIA B CHUCTEME

CucTeMBl CUHUCIIEHUS

CUMCIICHUS C JIIOOBIM OCHOBaHHMEM, MEPEBO YKCIIa U3
HEJIECATUYHON TMO3ULUMOHHOW CUCTEMbI CUMCIICHUS B
JIECATUYHYIO, TEPEBOJ BEIECTBEHHOro uucia u3 10
CC B pmpyryio CC, apudmernueckue IEHCTBUS B
pasnbix CC.

[IpencraBnenne YUCJIOBBIX  JAHHBIX: obmue 12
NPUHIUIIBI  TPEJCTaBICHUS  JaHHBIX, (opmaThl '
MIPEACTABICHUS YHCEIL.
[IpencraBineHre  TEKCTOBBIX  JIaHHBIX:  KOJOBBIC
TaOJIMIIBI CHMBOJIOB, 00bEM TEKCTOBBIX JAHHBIX.
[IpencraBnenue rpadguuecKkux JaHHBIX.
[IpencraBneHue 3ByKOBBIX JTaHHBIX.
[IpencraBnenHue BUI€OIaHHBIX.
KoaupoBanue 1aHHBIX IPOU3BOJIBHOTO BHIA
IIpakTnyeckas padbora
CamocrosiTesbHast padoTa
Tema 1.5. Conepxanue
OJIEMEHTEI OcHOBHBIE TTOHSTHSI aNTeOphI JOTUKU: BHICKA3bIBAHNE,
KOMOMHATOPHKH, JOTUYECKHE  ONepaluy, TOCTPOCHHUE  TaOIHIIBI
TEOPUH MHOJKECTB M | HCTUHHOCTH JIOTHYECKOTO BhIpaxeHus. ['paduaeckuit
MaTeMaTH4eCKOU Meron anreOpel  Joruku. [loHSATHE MHOXECTBa. 1,2
JIOTUKU MomHocTb MHO’KECTBA. Oneparuu HaJ
MHOKECTBAMH. Pemenue  jormueckux — 3ajad
rpadu4ecKuM CrIocoooM
IIpakTHyeckas padora
CamocrosiTesibHast padora
Tema 1.6. Conepxxanue
KomnrerorepHusie Komnreiotepnusie cetn ux knaccudukanus. Paborta B
CETH: JIOKAJIbHbIE JIOKaIbHOM ceTH. TomojaoruM JIOKallbHBIX CETEH. 1,2

cetH, ceTb MlHTEpHET

O6men nanubiMu. ['nobGanbHas cerb WuTepHer. IP-
anpecanusi. IlpaBoBble OCHOBBI pabOTBl B CETH
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HNurepHer

IIpakTHyeckas padora

CamocrosiTesibHast padoTa

Tema 1.7.
Cnyx0b1 UnTEpHETA

Coneprxanne

Cnyx0b1 1 cepBuchl MIHTEepHETA (AJIEKTPOHHAS T10YTA,

BUICOKOH(]EpEeHIINH, bopymBl, MECCEHIKEPBI,
coLlMaJIbHBIC CETH). ITouck B HNurepnere. 19
OnexkTpoHHass kommepuus. LludpoBsie  cepBUCH '
rOCyJapCTBEHHBIX YCIIYT. JlOCTOBEpHOCTD
uHpopmanuu B IHTEpHETE
IIpakTnyeckas padbora
CamocrosiTesbHast padoTa
Tema 1.8. Conepxanue
CereBoe xpaneHue | OpraHu3zaius JINYHOTO UH(OPMAIIMOHHOTO
JTaHHBIX U npoctpancTBa. OOnauHble XpaHWIMIIA — JAHHBIX.
1(poBOro KOHTEHTa | Pasnesnenue mpas JOCTyNa B OOJTaYHBIX XPAHHIAIIAX.
KosutektuBHas paborta HaJl JIOKYMEHTaMHU. 1,2
Colmronenre Mep 6€30MacHOCTH, TIPEIOTBPAIIAOITIX
HE3aKOHHOE pacnpocTpaHeHue MEePCOHANBHBIX
TAHHBIX
IIpakTHyeckas padora
CamocrosiTesibHast padora
Tema 1.9. Conepxxanue
HNudopmannonnas | Mapopmarmonnas 0e30MacHOCTb. 3amura
0€301MacHOCTb uHpopmanuu. HWHopmannonHas 06e€30MacHOCTh B
MUpE, Poccun. Bpenonocuele  mporpammel.
AHTHBHpYCHBIE  TporpaMMbl.  be3omacHocTs B 12
WHrepuere (cereBble  yrpo3bl, MOLIEHHHYECTBO). '
Tpenab! B pa3BUTUN TUPPOBBIX TEXHOJOTHIA; PUCKH U
MPOTHO3bl HCIIOJI30BAHUSA IH(PPOBBIX TEXHOJOTUI
IpU pelIeHrnr IpodhecCHOHAIbHBIX 3a7aun
IIpakTnyeckas padbora
CamocrosiTesibHast padoTa
Pa3znen 2. Mcnonp3oBaHue NporpaMMHBIX CUCTEM U CEPBHUCOB
Tema 2.1. Conepxanue
O6paboTka TexcroBble  JTOKYMEHTBHL. BHIBI  MpOrpaMMHOTO
uHpopmaluu B obecneyeHus JUIS 00paboTKu TEKCTOBOM
TEKCTOBBIX nHpopmaruu. Co3gaHue TEKCTOBBIX JTOKYMEHTOB Ha 1,2
rporeccopax KOMIIbIOTEepe (Omepanuy BBOJAA, pENAaKTUPOBAHUS,
dopmaTupoBaHusl)
IIpakTHyeckas padora
CamocrosiTesbHast padoTa
Tema 2.2. Conepxxanue
TexHoMOrNM MHorocTpaHu4YHbIC JTIOKYMEHTBHI. CtpykTypa 1,2
CO3/1aHHUs JIOKYMEHTA. l'uneprekcroBbie JOKYMEHTBHI.
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cTpykTypupoBaHHbIX | CoBMecTHas paboTa Haj 1okyMeHToM. [11aGioHbI.
TEKCTOBBIX IIpakTHyeckas padora
JAOKYMEHTOB CamocrosiTesibHas padoTa
Tema 2.3. Conepxxanue
KomnberorepHas Komneiotepnast rpadpuka u e€ Bunel. Dopmarsl
rpaduka u MYJIbTUMEINHHBIX (aitnoB. I'paduueckue penakTopsl
MyJIbTUMEANA (IIO Gimp, Inkscape). Ilporpammsl 1o 3amucu u 1,2
penaktupoBanuss  3Byka (IIO  AymmoMacrep).
[Iporpammel penaktupoBanus suneo (110 Movavi)
IIpakTnyeckas padbora
CamocrosiTesbHast padoTa
Tema 2.4. Conepxxanue
TexHonoruu TexHonmorun  0OpabOTKM  PA3IUYHBIX  OOBEKTOB
00paboTku KOMITBIOTEPHON TpauKu (pacTpoBble M BEKTOPHBIC 1,2
rpadu4ecKux n300pakeHust, 00paboTKa 3ByKa, MOHTaX BUJIEO)
0OBEKTOB IpakTHyeckas padora
CamocrosiTesbHast padoTa
Tema 2.5. Copepxanue
IIpencrasnenue Bunel koMmmbproTepHbIX npe3eHTanuil. OCHOBHbIE
npo(eCCHOHANBHON | 3Tambl  pa3pabOTKM  Mpe3eHTAllMH. AHHMMAnus B
uHpopmanuu B Buae | npeseHrarmu. Illabaonsl. Kommosumus 00BEKTOB 1.2
Mpe3eHTalMi Mpe3eHTaAlUN
IIpakTnyeckas padbora
CamocrosiTesibHast padoTa
Tema 2.6. Conepxanue
WnTepaktuBHble U | [IpuHIUIIBI MYJIbTUMEANS. WNHTepakTuBHOE
MYJIbTUMEAMUHLIE | IPEICTaBICHHE UHPOPMALIUU 1.2
00beKkThI Ha criaiine | [pakTHueckasi pabora
CamocrosiTesbHast padoTa
Tema 2.7. Conepxanue
I'uneprekcroBoe A3pik pazmetku runeprekcta HTML. Odopmienue
IpeCTaBICHNE THIIEPTEKCTOBOM  CTpaHUIBl. BeO-caiitel u  BeO- 1,2
uH(popMaIun CTPaHUIIBI
IIpakTnyeckas padbora
CamocrosiTesbHast padoTa
Paznea 3. UndopMannoHHOE MOJeJIMPOBAHHNE
Tema 3.1. Conepxanue
Monenu n [IpencraBneHne O KOMIBIOTEPHBIX MOIENAX. Buubl
MOJIEITUPOBAHUE. Mojeleil. AnekBaTHOCTh Mozeian. OCHOBHBIC 3TaIlbl 1,2
Ortansl KOMITbIOTEPHOI'0 MOAEIUPOBAHUS
MOJICJINPOBAHUS IIpakTHyeckas padora
CamocrosiTesibHast padora
Tema 3.2. Conepxxanue 19

Crnucku, rpadsl,

Crpykrypa uHbopmaruu. Crnucku, rpadbl, IepeBbs.
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JIepEBbS ANTOPUTM MOCTPOEHUS JIepeBa peIIeHni
IIpakTHyeckas padora
CamocrosiTesibHast padoTa
Tema 3.3. Conepxxanue
MaremaTnueckue AJITOPUTMBI  MOJEIUPOBAHUS KpaTUaWIIMX MyTeH
MOJIEIIN B Mexay BepumHamu (Anroputm JlelikcTpel, Meron
npo(eCCHOHATBHON | TUHAMHUYECKOTO  IPOrPAMMHPOBAHUS).  DIIEMEHTHI 12
o0mactu TEOPUU UT'P (BBIUIPHIIIHAS CTPATETHsl)
IIpakTyeckas padora
CamocrosiTesbHast padoTa
Tema 3.4. Conepxxanue
ITonsatue anropur™a | [lonstue anropurma. CBoiictBa anropurMa. CriocoOsr
Y OCHOBHBIE 3anucu  anroput™ma. OCHOBHBIC —aJITOPUTMHUUYECKHE
QITOPUTMUYECKHUE | CTPYKTYPHl.  3amuMch  aIrOPUTMOB  Ha  SI3BIKE
CTPYKTYphI nporpammupoBanus (Pascal, Python, Java, C++, C#). 12
AHanu3 ajaropuTMOB C IMOMOIIBI0 TPACCHPOBOUYHBIX
TaOJINIL
IIpakTnyeckas padbora
CamocrosiTesibHast padoTa
Tema 3.5. Conepxanue
Ananu3 anroputMoB | CTpyKTYypUpOBAaHHbIE THIBl JaHHBIX. MacCHBBL
B Ipo(ecCHOHATIBHOM | BcrmoMoraTenpHble  alrOpUTMBL  3aJadd  [TOKMCKa
oOJactu JJIEMEHTa C 3aJaHHLIMH  CBOMCTBAMHU. AHaiIu3 1,2
TUTIOBBIX aJTOPUTMOB OOpPAOOTKH YHCEI, YHCIIOBBIX
MOCIIe0BATENbHOCTEN 1 MAaCCUBOB
IIpakTyeckas padora
CamocrosiTesbHast padoTa
Tema 3.6. Conepxxanue
ba3pl nanHbIX Kak | ba3el nMaHHBIX Kak MOJENb MPEIMETHOH 00JacTy.
MOJieIb IPeAMETHON | TaONHIbI ¥ peNISIIMOHHBIC 0a3bI JaHHBIX 12
obnactu IIpakTu4yeckasi pabora
CamocrosiTesibHast padoTa
Tema 3.7. Conepxxanue
TexHonoruu TabmuunbIit MpOIECCOP. [Tpuemsbr BBOJIA,
00paboTKn penakTupoBaHus, (opMaTUpPOBaHUS B TAOJIUYHOM
uHpopmaruu B nporeccope. Anpecanus. CopTupoBKa, QUIbTpaIns, 12
ANEKTPOHHBIX ycIoBHOE (popMaTHpOBaHHE
Tabnuuax IIpakTuyeckasi pabora
CamocrosiTesibHast padora
Tema 3.8. Conepxanue
dopmyIsl U @opmynbl U (YHKIUMU B JJIEKTPOHHBIX TaOJIHIIaX.
byHKIIUYU B Berpoennble  GyHKIMM W HUX  HCIIOJIB30BAaHUE. 1,2
ANEKTPOHHBIX MareMaTHuecKue ¥ CTAaTUCTHYECKHE (PYHKIHUU.
TabIuIax Jlornueckue ¢yHkuuu. DUHAHCOBBIE (PYHKLUH.
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TexcroBble ¢GyHKIUU. Peanmzanus mMaTeMaTHUECKUX
MOJIeJIeH B AJIEKTPOHHBIX TaOIHIIaxX

IIpakTyeckas padora

CamocrosiTesbHast padoTa

Tema 3.9. Conepxanue
Buzyanuzanus Busyanuzanus JaHHBIX B 3JICKTPOHHBIX TaOIHIIaX 12
JIAHHBIX B
MEKTPOHHBIX IIpakTyeckas padora
TaBIHIaxX CamocrosiTesibHast padora
Tema 3.10. Conepxanue
MogenmupoBanue B | MogenupoBaHie B O3JCKTPOHHBIX TaOnmumax (Ha
AIICKTPOHHBIX npuMepax 3aaad u3 npodhecCHoHATBHON 001acTH) 1,2
Tabnmnax (Ha IIpakTuyeckasi pabora
npuMepax 3ajad u3
npodeccuonanshoii | CamocrosiTe/ibHAast paboTa
obmactn)
Hpuxkaagnoit MoayJb 1. OCHOBBI AaHAJMTUKUA U BU3YAJIU3ALMU JAHHBIX
Tema 1.1. Conepxxanue
Mogenu naHHbIX Hancrpoiika Excel Power Pivot, Tabauunoe
MPEACTABICHUE JAHHBIX, 3KCHOPT JAHHBIX, MOJAEIU 12
TAHHBIX, OOJIBIIHE TaHHBIC
IIpakTHyeckas padora 1,2
CamocrosiTesbHast padoTa
Tema 1.2. Conepxanue
Busyanuzanus Ananutnueckuii cepsuc Yandex Datalens: OOmmii
JTAHHBIX 0030p, BO3MOXKHOCTH. Peructparmusi, wunrepgeiic.
Mapkertmuielic, noxakiatoueHue. Co3gaHue 4apToB U 12
JarmoopaoB
IIpakTnyeckas padbora
CamocrosiTesbHast padoTa
Tema 1.3. Copnepxanue
[Toroku gaHHbBIX
Anamurtnueckuii cepBuc Yandex Datalens: Iloroku 12
naHHbIX. [logkmroueHne k cueTynky Yandex METpUKu '
IIpakTnyeckas padbora
CamocrosiTesbHast padoTa
Tema 1.4 Conepxxanue
ITpunstue pemennit | Amanutudeckuii  ceppuc  Yandex Datalens:
Ha OCHOBE JaHHBIX | [IpuHATHE penieHuii Ha OCHOBE JaHHBIX. ['eonaHHbIE. 1,2
TernnoBbie KapThl
IIpakTnyeckas padbora
CamocrosiTesbHast padoTa
Tema 1.5 Conepxxanue 1,2
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[TpoexTHas pabora.
Keiic ananusa
JaHHBIX

Ananutndeckuit cepsuc Yandex Datalens: Pabota ¢
natacetamu. Kelic aHann3a JaHHBIX

IIpakTyeckas padora

CamocrosiTesbHast padoTa

Ipuxkaaxnoit MoayJib

2. AHAJIMTHKA U BU3yaJIu3auus JaHHbIX HA Python

Tema 2.1.
BBenenue B S3bIK

Conepxxanue

WHTepakTuBHAs cpefa NporpaMMHpPOBaHUE HA

nporpaMMmupoBanus | Python. Box u BeiBog manHbIX. OyHKImH print(),
Python input(). Tunel JaHHBIX. MaTeMaTHYECKUE ONICPAIIUH C 12
LEIbIMH U BEIIECTBEHHBIMH YHCIaMU
IIpakTnyeckas padora
CamocrosiTesbHast padoTa
Tema 2.2. Conepxxanue 1,2
OcHoBHbIE IloHATHE JOrMYECKUX BBIPAXKECHUN U  OIEpALMil.
QITOPUTMUYECKHE | JIM3BIOHKIMSA, KOHBIOHKIMS, oTpuiaHue. Talnuia
KOHCTPYKIIMU HA uctuHHoctu.  IlpoBepka  ycmoBus B Python.
Python Cunrakcuc wuHctpykuuii if, if-else, if-elif-else. 1,2
Peanuzamust nuKIM4ecKux anroput™MoB B Python.
Oynknus range(). Cuarakcuc mukia for, ukina while
IIpakTHyeckas padora
CamocrosiTesibHast padoTa
Tema 2.3. Conepxxanue
Pabota co cniuckamu | ITousitue criucka B Python. Co3manue v cYMThIBaHHE
U CIOBapsIMU cnucKkoB. DYHKIMM M METOAbl chnuckoB. I[lonsTHe
cioBaps. Otiauuus cinoBapeil oT crnuckos. Co3znaHue 1,2
cioBapsa. Meronsl cioBapei. IIpumeHnenue cruckoB u
CJIOBAapey B peabHbIX 3a1a4ax.
IIpakTHyeckas padora
CamocrosiTesbHast padoTa
Tema 2.4. Conepxxanue
Anannruka 1anubiX | [ToHsthe nmaHHBIX, OONBIIMX JaHHBIX. HaOopbl
Ha Python nannbiX. [Imargpopma Kaggle. bubnmoreka Pandas.
Oo0wextor Series u DataFrame. Tlomyuenue oOmieit 1,2
uHpOpMaLUK O JaHHBIX. IHIEKCaMs 0 YCIOBUAM H
M3MEHEHHE JaHHbIX B TaOIUIaX.
IIpakTnyeckas padbora
CamocrosiTesbHast padoTa
Tema 2.5. Copepxanue
Amnanus naHHbIX HAa | [loHSATHE CTaTUCTHKH, ONHMCATEIBHOW CTATHCTHKHU.
MIPAaKTUYECKUX OnucartenpHblii  aHaM3  JaHHBIX.  OCHOBHBIE
npuMepax onucareiabHble CTaTUCTHYECKHE BEIMYMHBI (4acToTa, 12

cpenHee apudMeTHUEecKoe, MeauaHa, Moja, pa3Max,
CTaHJApTHOE OTKJIOHeHHUE). DYHKIMU omucaTeIbHOU
cratuctuku B Python Pandas. [Ipaktrka BeraucieHus
OTHCATENbHBIX CTAaTUCTHUYECKUX BeMWYMH B Python
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Pandas

IIpakTHyeckas padora

CamocrosiTesibHast padoTa

Tema 2.6. Conepxxanue
OcHoBBI HeobxonmuMocTh BU3yallu3aliy TaHHBIX TSl aHATTU3A.
BU3YalIU3aluu [Monarue Hayunoii rpaguku. bubnmnorexka Matplotlib.
TAHHBIX [lonarue pucynka B Matplotlib. OcHOBHBIE BHIIBI
rpa¢ukoB (TUCTOTPAMMBI, JIHArPaMMBbl PaCCEsSHHUS, 1,2
quarpaMMa pasmaxa, JIMHEHHBIM Tpaduk, Kpyroas
quarpamma, TEIJIOBbIE KapThl). OcHoBHbIE
rpadudeckue komanael B Matplotlib
IIpakTHyeckas padora
CamocrosiTesibHast padoTa
Tema 2.7. Copnepxanue
IIpoektHas pabota | XapakTepuCTHKa OCHOBHBIX  3TaloB  IMpolecca
«AHau3 OONBIINX | aHAIHM3a JAHHbBIX. [TonroroBka JAHHbBIX.
JTaHHBIX B Hccnenosanue u Bu3yanuzanuus n1aHHbx. [loctpoenue
npo(ecCHOHANBbHON | MpeACcKa3aTeIbHOM — MOJICITH. WNurtepnperanus 1,2
cepe» pe3yNnbTaToB aHanu3a. Peann3aius OCHOBHBIX JTAlloB
mpolecca aHaiuM3a JaHHBIX Ha TIpuUMepe Habopa
JAHHBIX U3 MPO(ecCHOHANBHOM chepbl
IIpakTnyeckas padbora
CamocrosiTesbHast padoTa
Ipuxaagnoi Moayab 3. OCHOBBI HCKYCCTBEHHOI0 HHTEJIEKTA
Tema 3.1. Copnepxanue
HckyccTBeHHBIN
MHTEIUIEKT: TIOHSATHE, CylurHocTh TOHSTUSL “UCKYCCTBEHHBIM HWHTEIUIEKT ,
cdepbl nprMeHenns | ACTOPHSL  PA3BUTHsS MCKYCCTBCHHOIO  MHTCILICKTA,
«cnalblii» MCKYCCTBEHHBIH WHTEIUIEKT, «CHIIbHBIN» 12
UCKYCCTBEHHBI HMHTEJUIEKT, chepbl MPUMEHEHUs |
MEPCIIEKTUBBI Pa3BUTHUS HICKYCCTBEHHOT'O MHTEIIIEKTa
IIpakTnyeckas padbora
CamocrosiTesbHast padoTa
Tema 3.2. Copepxanue
MammuHHOe [ToHsiTHE ¥ BUIBI MAIIMHHOTO O0Y4YCHHS; O0yUeHHE C
oOyueHue: MOHATUE, | ydauTeseM, 00ydeHne 6e3 yuuTens, 3a/1ada perpecCuH,
BUJIBI 3amaya KjaccUUKaIMU, 3a7ada KIacTepHU3allvH, 1.2
0TOOp MaHHBIX I MO MAIIMHHOTO 00yYeHUS
IIpakTnyeckas padbora
CamocrosiTesibHast padoTa
Tema 3.3. Conepxxanue 1,2
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Oransl pa3paboTKu
MOJIENIN MAITUHHOTO

Oranbl pa3pabOTKW MOJETH MAITUHHOTO OOYYCHWS:
ompejeNeHue 1enu U 3adad (melb Kak MOJIEeNb

o0y4eHHs. pe3yabTara, OTIMYMS LeTd OT 3ajad, METPUKH IS
bubnuorexn OLIGHKU pe3ynbTara), cOOp M MOJIrOTOBKA JaHHBIX,
MalIMHHOTO pa3paboTka MOJAENH, TECTUPOBAHHE MOJIEH
oOy4eHus (Baymmmanmst Mmoxenu). [IpobrmeMbr  mepeoOydeHusI.
bubnnoTexn MammmHHOTO 00Y4YCHUS
IIpakTHyeckas padora
CamocrosiTesibHast padora
Tema 3.4 Conepxxanue

Jluneitnas perpeccus

[TonsiTie nMHEWHOW perpeccuu, IeneBas QyHKINS,
JUHEIHOe ypaBHEHUE, TOMOCKEJACTUYHOCTh JaHHBIX;

noa6op K03(pPUIMEHTOB JUHEHHOTO YpaBHEHHS. 1,2
Coznanue, oOydeHHWE M OIEHKAa MOJETH JHHEHHON
perpeccuu; HeMMHEWHBIE QYHKINN
IIpakTnyeckas padbora
CamocrosiTesbHast padoTa
Tema 3.5 Conepxxanue
Knaccudukanus. Henu u 3amaun knaccuduxanuu. [Ipumepsl pemeHus
Jloructuueckast 3a1a4 KiacCU(UKAIUK C TIOMOIIbI0 HMCKYCCTBEHHOTO
perpeccus WHTEJUIEKTA. JIunelinbIi KI1acCU(pUKaTOP,
TUTIEPIUIOCKOCTb, OnHapHas Kiaccudukanus,
MYJIBTHKJIACCOBAs KJIacCu(PUKaIIHS; CO3JIaHuE, 1,2
oOydyeHHEe U OILIEHKa MOJENU  JIOTUCTHYECKOM
perpeccum.
Matpuiia om0k, METPUKH KaueCTBa JIOTUCTUYECKOM
perpeccun
IIpakTHyeckas padora
CamocrosiTesbHast padoTa
Tema 3.6 Conepxanue
JepeBbs pemiennid. | JlepeBo  pemieHui,  atpuOyThl, 3(P(HEKTHBHOCTH
Crnyyvalinblii nec pa3OueHus, TiyOuMHa JepeBa, WHJIEs alIropuTMa
CIIy4yallHOTO Jeca, MNPHUHIUI MYIPOCTH  TOJIIBI, 1,2
CIIy4alHBIN Jiec s pemeHus 3aJ1aun
KJIacCU(UKALUN U PETPECCUn
IIpakTnyeckas padbora
CamocrosiTesbHast padoTa
Tema 3.7 Conepxanue
Kinacrepuzanus Knacrepuzanus, anroputM K-cpemHux, IEHTPOUI,
paccTossHHE MEXAY TOYKaMH, peUleHHe 3ajadu 1,2
KJIaCTepU3aLUN
IIpakTnyeckas padbora
CamocrosiTesbHast padoTa
Tema 3.8 Conepxxanue 1,2
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O06o0061EHNE U

Bomonnenne  mpoekTHOM  paboTel  «Co3naHue

CUCTEMaTU3aLUs CUHKBEHHOB M BU3YaJbHOM KAapThl 3HAHUNW 11O
OCHOBHBIX NTOHATUH | MAallIMHHOMY OOYYEHHUIO» 12
110 MAIIUHHOMY IIpakTHyeckas padora
00y4eHuIo CamocrosiTesbHast padoTa
Tema 3.9 Copnepxanue
Pa3zpaGotka Mozenu | Beimonnenue mpoekTHOW pabora  «PaspaboTka
MaIIMHHOTO MOJIETI MAIIMHHOTO OOy4eHUs AJI PELIeHUs 3a1auul
oOyueHus A KJ1acCUUKALIUN»: U3y4YeHHE, aHaJIN3 u
pelIeHus 3a1a4u npeo0Opa3oBaHUE [JaHHBIX; BBIOOp MOAENIH, €€ 1.2
KJIacCU(UKALIUN oOydeHue; OIIEHKa KadecTBa pPabOTBl MOJENH,
pa3paboTKa Mpe3eHTalNH; BBICTYIUICHNE
IIpakTHyeckas padora
CamocrosiTesbHast padoTa
Hpuxaaanoit MoayJb 4. OcuoBbl 3D MoaempoBaHus
Tema 4.1 Conepxxanue
Cucrema CucrtemMbl aBTOMAaTU3UPOBAHHOTO IMPOEKTUPOBAHUSA:
TPEXMEPHOIO uctopusi, HasHaueHnue, npumepel. KOMIIAC -
MOJIETTUPOBAHUS KOMIlInexkc ApromatusupoBaHHbIX Cucrem. 3amyck 12
KOMITIAC-3D LT. | cucremsr KOMITAC-3D. UuTepdeiic cucTeMsl
OxkHo Jlokymenta | [Ipakruyeckasi paGora
CamocrosiTesibHast padoTa
Tema 4.2 Conepxxanue
OcnoBHble nipuemsl | [ToctpoeHue reOMETPHUYECKUX IPUMHUTHBOB
co3JaHus (OTpe3KoB, MPSIMOYTOJIbHUKOB, OKPY>KHOCTH).
TE€OMETPUYECKUX TeN | MHOTOTpaHHUKH W Tela  BPAlICHHUS:  BUJBI
(MHOTOTpaHHUKH, | MHOTOTPaHHHUKOB, AJIEMEHTHI MHOT'OI'PaHHHKA,
Teja BpallleHus, OpUMephl TEOMETPUYECKHX TeJ, OrpaHHUYEHHBIX
JCKU3bI, TPYIIIEI IUIOCKUMH TTOBEPXHOCTSIMH, JIEMEHTHI TEJ BPAILCHHS 1,2
reOMETPHUYECKUX Tell) | (0uepKoBast o0pazyromias, 0Chb BpallleHus,
MOBEPXHOCTh BpalleHusi, oOcHOoBaHUE). (OCHOBHBIE
OpUEMBbl TIOCTPOCHHS] MHOTOTPAaHHUKOB M Tel
Bpamenus. [loctpoenne 3cku3oB. Co3naHue TPYMIIbI
FEOMETPUUECKUX Tell
IIpakTnyeckas padbora
CamocrosiTesibHast padoTa
Tema 4.3 Conepxxanue
PenaktupoBanue 3 D | CymHOCTE  TOHSTUS  «pENAaKTUPOBAHUE», 3aJa4d
mozenel. Co3faHue | peakTUPOBAaHUS 3CKU30B, 3d Mojenei, OCHOBHBIC
3 D monenei. croco6b! pepaktupoBanus 3 D moneneit. Coznanue 3 12

OTtceyeHne 4acTu
JIeTaITN

D mopeneit ¢ anemMeHTaMu 3aKpyrieHus (CKpYTJICHHS)
n (ackamu. Coszmanme 3d moxened MO TIIIOCKOMY
YepTexy IMOCPEACTBOM OMNEPALUU  «BPALICHUS.
Pacceuenue geranu MmI0CKOCTBIO

26



IIpakTHyeckas padora

CamocrosiTeibHasi padoTa 2
Tema 4.4 Conepxxanue
Coznmanue 3d Beimonaenne  mpoektHod  pabotel  «CozmaHue
MoIernen aBTOpckux 3d wmomeneil»: BBIOOp MPOCTEHIIMX
MPOCTEUIIINX 00BEKTOB (OBITOBBIX,  TEXHHYECKHX  H
00BEKTOB CTPOUTEINBHBIX) TUISE CO3/IaHUS MOJIeTTH -
(caMOCTOATENHHO WM C TIOMOINBIO TPEoIaBaTes); 1,2
000CHOBaHME BBIOOpa, CO3/IaHWE MOJAETH OOBEKTa,
MOJATOTOBKA  TPE3CHTAllMU W TPEACTaBICHUE
BEIINOJIHEHHON MOJEN
IIpakTuyeckasi padora 1
CamocrosiTesbHast padoTa 2

IIpukJjiagHou MoayJib

5. Pazpa0oTka Be0-caiiTa ¢ HCII0/Ib30BaHHEM KOHCTPYKTOpa Tuiabaa

Tema 5.1.
Koncrpykrop Tunbna

Conepxanue

OO6umit  0030p. BO3MOXHOCTH ~ KOHCTPYKTOpA.
bubmuoreka OnokoB. I'paduueckuit pemaktop Zero
Block. [lanens ympaBnenust caiftamu. BpiOop
tapuda. IKcnopTa Kojaa

IIpakTnyeckas padora

1,2

CamocrosiTesbHast padora

Tema 5.2
Co3nanue caiita

Conepxxanue

Co3nanue caifita. Hawano paGotel.  Hactpoiiku.
HIpudrt. Ler. Co3nanue namoxk.

IIpakTnyeckas padbora

1,2

CamocrosiTesbHast padoTa

Tema 5.3.
Co3nanue
paS.HI/I‘-IHBIX BHUIOB
CTpaHHUILL

Conepxxanue

Co3nanue crpanun. Crnmcok crpanui. Pabora ¢
OTJENbHBIMU CTpaHHULIaMHU (HacTpoiixa,
OpeAnpoCcMOTp,  MyOnuKanus,  peaaKTHUPOBaHUE,
CITUCKH)

IIpakTnyeckas padbora

1,2

CamocrosiTesbHast padoTa

Tema 5.4.
CranpmaptHble 0JIOKH

Conepxxanue

Co3naHue JIPHAMHTA U3 CTaHJapTHBIX OJIOKOB Ha
BBEIOPAHHYIO TEMY

IIpakTnyeckas padbora

1,2

CamocrosiTesbHast padoTa

Tema 5.5.
ITanens HaBUTALIUH

Conepxxanue

HyneBoit 0Onok (co3maHue, TaHeNW HaBUTAIUH,
JIOCTYMHBIE  3JeMeHThl). Pabora ¢ TeKCTOM,
HN300paKCHHUSIMHU U BUJIEO

IIpakTnyeckas padbora

1,2

CamocrosiTesbHast padoTa
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Tema 5.6. Conepxxanue
Hacrpoiika rnasroii | Caiit: HacTpoiika JoMeHa, BEIOOP IVIaBHOM CTPAaHHULIBL,
CTpaHULIbI cTaTHCTHKa, SIHIekc MeTpuka, HacTpolika HTTPS. 12
IIpakTnyeckas padbora
CamocrosiTesbHast padoTa
Tema 5.7. Conepxxanue
[TpoektHast pabota ¢ | [IpoekTHas pabora «Co3/1aHie HHTEPHET-Mara3nHa 1,2
UCIIOJIL30BAHUE IIpakTnyeckasi padora
KOHCTPYKTOpa CamocrosiTesibHAs paboTa
Tunsna
IIpuxknagnoit moaynas 6. Texnosorum npoasuxkenus sed-caiita B Untepnere
Tema 6.1. Copnepxanue
HNurepuer-mapkeTur | UHTepHET-MapKeTHHT:  TMOHSATHE,  HWHCTPYMEHTHI
NHTepHeT-MapKeTHUHTa, UCCIECIOBAHUE KaK JJIEMEHT 1,2
WHTEpHET-MapKeTHHTa
IIpakTnyeckas padbora
CamocrosiTesibHast padora
Tema 6.2. Copepxanue
Mertonbl bannepHas M KOHTEKCTHas pEKJIaMbl, peKJiaMa B
IIPOJBUKCHHUS B paccbuikax, pekigamMa B Onorax, cooOIlecTBax, 1,2
WnTepuere COLIMATIBHBIX CETSIX; BUPYCHBIN MapKETUHT
IIpakTnyeckas padbora
CamocrosiTesibHast padbora
Tema 6.3. Conepxxanue
Paznuunble cnocoOsl | CiocoObl  monyueHHs — Tpaduka: — ONpeneeHue
paboThI C TpaduKa, OCHOBHBIC CIIOCOOBI TONy4YeHUs Tpaduka,
KOJINYECTBOM 0COOEHHOCTH KOHTEKCTHOU peksambl, SEO u SMO 12
noceTuresneu MPOJBUKECHUS
IIpakTnueckas padora
CamocrosiTesibHast padora
Tema 6.4. Conepxxanue
ITonckoBas Ontumuzanms KoHTeHTa g Slaaekc, Rambler u
ONTUMUA3ALIUS Google, wuHACKCHpPOBAaHWE cailiTa  IMOHUCKOBBIMU 1,2
KOHTEHTa CUCTEMaMH
IIpakTnueckas padora
CamocrosiTesibHast padoTa
Tema 6.5. Conepxxanue
Pexnamuas [InaHupoBaHue W MPOBEICHUE PEKIAMHON KaMITaHUU
KaMIIaHUU B CETH - TIOCTAaHOBKA IIieJiel, BBIOOp wW/mWiHM pa3paboTka
HNuTtepuer WHCTPYMEHTOB, MECCEIK, BRIOOP IJIOMIAI0K, OIOIKET, 12
oLIeHKa AP PEKTUBHOCTH
IIpakTnueckas padora
CamocrosiTesbHast padoTa
Tema 6.6. Conepxanne 1,2
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[IpoekTHas pabora

[IpoektHast pabora «lIpoekTHpoBaHHE pPEKIAMHOM

«IIpoektupoBanue | kamnanuu B VHTepHeTe  WId  KOHKPETHOU
peKIaMHON IPOAYKIMH/PEIIeHUS/KOMITAaHUU/OPTaHU3ALII
KaMIIaHUU B IIpakTH4eckas padora 1
Wnreprere» CamocrosiTeibHasi paboTa 4
Bcero 138
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3. YCJOBUSI PEAJIMBAIIMMA PABOYEH TIPOT'PAMMBI
YUYEBHOM JUCHUIIJIUHBI OYI1.12 HHOOPMATHKA

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

TexHuudeckue cpeacTBa 0OydeHHUS:

3aHATHS TPOBOAATCS B Y4eOHOH ayAuTOpUM W KOMIIBIOTEPHOM Kiacce,
OCHAIIICHHBIX HEOOXOJUMBIM Y4eOHBIM, METOAMYECKUM, WH(DOPMAIIMOHHBIM,
IPOTPAMMHBIM 00ECTICYCHUEM.

3.2. HudopmammonHoe obecrnieueHne 00yueHus

Jlns  peanuzanuu  mporpaMMbl  OMOJIMOTEYHBIM (OHJ 00pa3zoBaTeIbHOU
OpraHM3aIiy JO0DKEH MMETh TeUaTHBIC W/HIIN AJICKTPOHHBIC 00pa3oBaTeiIbHbIC U
WHGOPMAITMOHHBIE PECYpPCHI JJI HCIIOJIB30BaHUS B 00pa30BaTENLHOM TpOIIeCCe.
[Ipn ¢dopmupoBanuu OubIMOTEUHOTO (DOHAA OOpa30BATENBHOM OpraHU3alUen
BbIOMpaEeTCsl HE MEHEE OJHOTO H3JaHUS M3 IMEPEUMCICHHBIX WXXE MEeYaTHBIX
U3JIaHUI U (MJIK) 3JIEKTPOHHBIX U3aHUN B KaY€CTBE OCHOBHOTO, NPU 3TOM CIIHCOK
MOJKET OBITh IONOJHEH HOBBIMH M3IaHUSMHU.

OCHOBHbBIE HCTOYHUKH:

1. [IBetkoBa M.C. Mnudopmartuka. Ilpaktukym : ydebd. mocobue njs
CTYJIGHTOB yupexaeHuil cpe. mpod. oOpazoBanus: yueOHoe nzmanue / [[BeTkoBa
M.C., I'aBpunosa C.A., XnobsicroBa . 10. - Mocksa : Akagemus, 2025. - 320 c.

(ObmeobpazoBarenbHass moaroroBka B yupexaenmsx  CIIO). - URL:
https://academia-moscow.ru - Pexum goctyma: ONeKTpoHHas OuOIHOTEeKa
«Academia-moscow. - TeKCT : AIeKTPOHHBIN

2. Nudopmatuka. 11 kinacc : yuebnuk 6azoBoro yposus / JI. JI. bocosa,

A. 1O. bocoBa. — 4-¢ u3a., crep. - M. : IIpocBemenue, 2022. — 256 c. : un. —[om.
MIT

JOmOJTHUTEIbHbIE HCTOYHUKH:

1. Topanze, M.JI. Uadopmatuka : ydeOHOe mocoOMe M CpPEIHETO
npodeccuonanbHoro obpazosanusi/ . JI. Topaaze. — Mocksa : M3gaTenscTBO
IOpaiit, 2022. — 158 c. — (IIpodeccruonanpHoe obpazoanue). — ISBN 978-5-
534-15282-1. — Texkcr : snexTpoHHbIH // ObpazoBarenpHas miaatdgopma FOpaiit
[caiiT]. — URL.: https://urait.ru/bcode/497621
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4. KOHTPOJIb W OHLEHKA PE3YJbTATOB OCBOEHUSI
YYEBHOU JUCHUIIJIMHBI OYII. 12 UTHOPOPMATUKA

KoHTpons u omeHka pe3yabTaToB OCBOCHHUS 00I1e00pa30oBaTeIbHOI
JTUCLUUIUIMHBI PACKPBIBAIOTCS Yepe3 AUCHUILUIMHAPHBIEC PE3yIbTaThbl, HAllPaBICHHbIE
Ha (GopMHpOBaHME OOLIMX M MPOQPECCHOHANBHBIX KOMIIETEHIMH MO pasfenaM U
TEMaM COoJIepKaHMsl yueOHOro MaTepuaia.

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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