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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
nporpammbl B cootBercTBUU ¢ PI'OC CIIO mno cnemumansuoctu 40.02.04
FOpucnpynenmus.

1.2. Mecto nuctumunsl B ctpykrype TITTCC3:
OIl. O01eo6pazoBarebHas MOATOTOBKA

OVII. O6s3atenbHbie y4eOHBIE MPEIMETHI
OVII.12 UudopmaTuka

1.3. llenum u 3amauv MTUCHMIUIMHBI — TPeOOBAaHUSA K PE3yJIbTaTaM OCBOCHUS
MUCLIUILINHGI:
B pe3yibTaTe 0CBOCHHS TUCIUILIMHBI O0YYarOIIHIACS TOJKCH YMETh:

— CaMOCTOSITENTIbHO  (OpPMYIHpPOBAaTh W  aKTyallM3UpOBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

— YCTaHABJIMBAaTh CYIIECTBCHHBI NpPH3HAK WM OCHOBAaHUS JUIsl CPAaBHCHHS,
KJaccupukanuu u 0000IIeHHUS;

— OMpEeNeNsaTh IETu ACATENBHOCTH, 3a/JaBaTh MapaMeTpbl U KPUTEPUU HUX
JIOCTHIKEHHUS,

— BBIABIIATH 3aKOHOMEPHOCTH HM TPOTHBOPEYUS B  pPacCMaTPUBAEMBIX
SIBIICHUSAX;

— BHOCHUTH KOPPEKTUBBI B  JICITEIILHOCTh, OIICHMBAaTH COOTBETCTBHUE
pEe3yIbTATOB IEJISIM, OIECHUBATh PUCKH ITOCJICICTBHUI JICITCIIBHOCTH;

— pa3BHBaTh KPEATUBHOC MBIIIJICHUE TIPH PEIICHUH JKH3HEHHBIX MTPOOJIeM;

— BIIAAETH HaBBIKAMU y4eOHO-HCCIIeI0BATEILCKOM U POCKTHOU
NeATEILHOCTH, HaBBIKAMH pa3pelIeHUs Mpo0ieM;

— BBISABIIATh TPUYMHHO-CIICJICTBEHHBIE CBS3W W aKTyaJU3WpOBaTh 3ajaady,
BBIJIBUTATh THUIIOTE3y €€ PEIICHUs, HaXOIUTh apTyMEHTHI I JOKa3aTeIhCTBa
CBOUWX YTBEPXKICHHH, 3a1aBaTh TapaMETPhl U KPUTEPUH PEIICHHUS;

— aHaJU3MpOBaTh IOJYYEHHBIE B XOJI¢ pCEHICHUS 3aJa4yd Pe3yJIbTaThl,
KPUTHYECKH OIICHUBATH UX JIOCTOBEPHOCTD, IIPOTHO3UPOBATh H3MEHEHHUE B HOBBIX
YCIIOBHUSIX;

— yMETh TMEPEHOCUTH 3HAHUS B IMO3HABATCIIBHYIO M IMPAKTHUYSCKYI0 00J1acTh
JKH3HEIEITEIbHOCTH;

— YMETh MHTErPUPOBATh 3HAHUS U3 PAa3HBIX IPEIMETHBIX 00IacTe;



— BBIJBUTAaTh HOBBIE UJEH, MPEIaraTh OpUrHHAIbHBIEC MOAXObI U PEIICHHUS;

— CHOCOOHOCTh WX WCIOJB30BAaHUS B TO3HABATEIBLHOM W  COIMAILHOU
MIPAKTHUKE;

— BIAJCTh HABbIKAMHU MOJTYYEHUs UHPOPMALIMU U3 UCTOYHUKOB Pa3HBIX TUIIOB,
CaMOCTOSITEJIbHO ~ OCYHIECTBJISITh ~ MOMCK,  aHaJIW3, CHUCTEeMATH3alMI0 U
MHTEpHpETALNIO HHPOPMALIMK PA3IMYHBIX BUJIOB U (GOPM MPEACTABICHUS;

— Cco37aBaTh TEKCThI B pa3IMyHbIX ¢dopMarax ¢ Y4eTOM Ha3HAUYCHHUSI
uHpopMaIuu U IICJICBOM  ayJUTOpPUH, BBIOMpas ONTUMAIBHYIO  (opMy
MIPEICTABIICHUS U BU3yaJIU3alluy;

— OIICHUBATH JOCTOBEPHOCTH, JIETUTUMHOCTh MH(POPMAIIUU, €€ COOTBETCTBHE
MIPaBOBBIM M MOPAIBHO-3THYCCKUM HOPMaM;

— UCIIOJIB30BaTh  CpeACTBa WH(MOPMAIMOHHBIX U KOMMYHHUKAITMOHHBIX
TEXHOJIOTUIA B PEIICHUN KOTHUTHBHBIX, KOMMYHUKATUBHBIX U OPTaHU3AIIMOHHBIX
3a1a4 C COOJIOJICHHEM TpeOOBaHWM SPrOHOMHMKH, TEXHHUKH OE€30IacHOCTH,
THTHCHBI, pPeCypcocOepeKeHHUs, TPaBOBBIX M OTHYECKHX HOPM, HOPM
nH(pOopMaIIMOHHOM 6€30TTaCHOCTH;

— BIAJCTh  HaBBIKAMH  paACloO3HABaHHWS W 3al(UThl  WHGOpPMAINH,
nH(pOpMaTMOHHOM 06€301aCHOCTH JTUIHOCTH,

— yMEThb OpPraHHW30BBIBATh JIMYHOC WH(POPMAIIMOHHOE IPOCTPAHCTBO C
WCITOJIb30BAaHUEM PA3IUIHBIX CPEJCTB ITN(DPOBBIX TEXHOJIOTHIA;

— YMETh peaqu30BaTh TAIIbI PEIICHUS 3a/1a4 Ha KOMIBIOTEPE;

— YMCHHE pealM30BbIBAaTh Ha  BBIOpAHHOM  JUIA  H3YYEHUS  S3BIKE
nporpammupoBanus Bbicokoro ypoBHs ([lackamb, Python, Java, C++, C#)
TUIIOBBIE AJITOPUTMbI OOPAOOTKHU YHMCEJ, YMCIOBBIX MOCIEAOBATEIBHOCTEH U
MAacCCHBOB: TIPEJICTaBICHHE 4YHCIa B BHAC HaOOpa MPOCTBHIX COMHOKUTEICH;
HaxO0XXJICHUE MaKCUMaJbHOW (MUHMMalIbHOM) 1UGPHl HATYypalbHOTO YHCIA,
3alUCAaHHOI0 B CUCTEME CUMCIIEHUSI C OCHOBAHUEM, HE TIpeBbImatomum 10;

— BBIYUCIICHHE OOOOIICHHBIX XapaKTEPUCTUK DSJIEMEHTOB MacCHUBa WJIU
YUCJIOBOU MOCJIEIOBATEILHOCTH (CyMMBHI, IPOU3BEICHUS CpEIIHETO
apu(PMETHICCKOTO, MUHUMAJIHLHOTO M MaKCHMAaJbHOTO JJIEMEHTOB, KOJHUYECTBA
3JIEMEHTOB, YAOBJICTBOPSIOIINX 33JAaHHOMY YCJIOBHIO);

— BIAJETh MPEJCTABICHUSMU O POJU HMHPOPMAIMM U CBSI3AHHBIX C HEH
MPOIICCCOB B IMPHUPOJE, TEXHUKE H OOIINECTBE; IOHATHAMHU «HHMOpMAIIHLY,
«HGOPMAIIMOHHBIN TTPOIIECC), «CUCTEMAY, KKOMIIOHEHTHI CHUCTEMBI» «CUCTEMHBIN
b dexTy, «mHDOPMAITMOHHAS CUCTEMAaY, «CHCTEMa YIIPaBICHUSY;

— BIAJETh METoJaMHu TOMCKa wuHpopmanuu B cetu HHTEpHET; yMmeTh
KPUTHYECKU OIICHUBATh WH(POPMAITHIO, TTOTYICHHYIO U3 ceTH VIHTepHET;



— XapakTepu3oBaTh OOJbIIME JAHHBIE, PUBOJUTH NMPUMEPHl UCTOYHUKOB HX
MOJIYYeHHS M HapPaBJICHUS UCTIOJIb30BAHMUS;

— BIAJCTh HaBBIKAMHU PA0OTHI C OTEPANMOHHBIMU CUCTEMaMU U OCHOBHBIMH
BUJIAaMUA TIPOTPAMMHOTO OOeCIieueHus: I penieHus y4deOHBIX 3a1ad 1o
BBIOpAHHOM CIIEITUaTN3allNN;

— YMETh ONpEeNesITh UHPOPMAIIMOHHBIM 00BEM TEKCTOBBIX, IpaQUUEeCKUX U
3BYKOBBIX JAHHBIX MPH 3aJaHHBIX NTapaMeTpax AUCKPETU3ALINM;

— yMETb CTPOUTh HEPAaBHOMEpHBIE KOJIbI, JOMYCKAIOIIUE OJIHO3HAYHOE
JEKOMPOBaHKE co00eHn (TpeUKCHBIC KOJIbI);

— WCIOJIb30BaTh MPOCTEHIITNE KOJBI, KOTOPBIC MO3BOJSIOT OOHAPYKHUBATh H
UCITPaBJIATh OLIMOKU MPU NIepeiaue JaHHbIX;

— yMETh YHTAaTh W TIOHUMAaTh NPOTPAMMBI, PEATHIYIONINE HECIOKHBIC
ITOPUTMBI 00PaOOTKM YMCIOBBIX U TEKCTOBBIX JAHHBIX (B TOM YHCIIC MACCHBOB U
CUMBOJIBHBIX CTPOK) Ha BBIOpAHHOM IS WM3yYCHHs] YHUBEPCATHLHOM  SI3BIKE
nporpamMmmupoBanus Bbicokoro ypoBHsa (Ilackans, Python, Java, C++, C#);
aHAJIM3UPOBATh AJTOPUTMBI C UCIOJIB30BAaHUEM TAOJIUI] TPACCUPOBKHU; OMPEEIAThH
0e3 UCIOJIb30BAaHUS KOMIIBIOTEpA PE3YJIbTAThl  BBIMIOJHEHHUS]  HECJIOXKHBIX
porpamm, BKJIIOYAIONIMX IUKJIbI, BETBJICHUS U MOJNPOTrpaMMbl, MPHU 3aJaHHBIX
WCXOJIHBIX JAHHBIX; MOIU(MUIIUPOBATH TOTOBBIE MPOTPAMMBI JJISI PEIICHUS HOBBIX
3a/lay, WCMOJb30BaTh HMX B CBOMX NIPOrpaMmax B KadeCTBE TMOJMPOTrpaMM
(mpouenyp, QyHKIHIL);

— yMETh CO37aBaTh CTPYKTYPHPOBAaHHBIE TEKCTOBBIE JOKYMEHTHI |
JEMOHCTPALIMOHHBIE MaTepUalbl C UCIOJIb30BAHUEM BO3MOKHOCTEH COBPEMEHHBIX
MPOTPAMMHBIX CPEJICTB M OOJIAYHBIX CEPBUCOB; YMEHHE MCITOJIH30BATh TAOIUIHBIC
(penanoHHbIe) 0a3bl JAHHBIX, B YACTHOCTH, COCTABIIATH 3aMPOCHl B 0a3aX JTaHHBIX
(B TOM YHCJI€ BBIYMCIISIEMBIC 3aIPOCHI), BHITIOIHSATH COPTUPOBKY M IMOWCK 3amUCEei
B 0a3e JaHHBIX;

— HamoJNHATH pa3paboTaHHylo 0a3y JdaHHBIX; YMEHHE HCIOJIb30BaTh
AIIEKTPOHHBIE TaOMWIBI [JIi aHajdu3a, MPEACTaBICHUS U O0paOOTKU JaHHBIX
(BKJTFOUAsT BBIYMCIICHHE CYMMBI, CpPEIHEro apu(MeTHYecKOro, HauOOJBIIEro W
HAaMMEHBIIIEr0 3HAaYEHH, pEIEHUE YPABHEHUI );

— YMETh UCIOJIb30BaTh KOMIBIOTEPHO-MATEMAaTHUYECKUE MOJENU JIJIsl aHaln3a
00BEKTOB U TMpPOIECCOB: (POPMYIHMPOBATh 1€Jb MOJEIUPOBAHUS, BBINOJIHATD
aHaJIKU3 pe3yJIbTaTOB, OJIYYEHHBIX B XOJI€ MOJICTUPOBAHMUS;

— OIICHUBATH aJICKBATHOCTH MOJIEIH MOJACIUPYEMOMY OOBEKTY WUITU MPOIIECCY;
MIPEICTABIIATH PE3YIbTAThl MOJEIUPOBAHUS B HATJISITHOM BUJIC,

— yMeThb  KJacCM(UIMPOBATH  OCHOBHBIE  33Jaud  aHAlM3a  JIAHHBIX
(mporHO3upoOBaHKeE, KiIacCU(PHUKAIIUS, KIIaCTePU3aIlNs, aHATTU3 OTKJIOHCHHH );



— TOHMMAaTh TOCIEAOBATENbHOCTh PEIICHUs 3a/Jad aHaiu3a JaHHBIX: cOOp
NEPBUYHBIX JaHHBIX, OYUCTKA M OIEHKA KadyecTBa JIAHHBIX, BBIOOp W/WIIU
NOCTPOEHUE MOJENH, MpeoOpa3oBaHUE [JIAHHBIX, BHU3yalIM3alus JAHHBIX,
WHTEpIIpETalns pe3yJIbTaTOB;

— YMETh OIPEIENATh CPEIHIOK CKOPOCTh II€pe]ayd JaHHBIX, OLICHUBATH
U3MEHEHHE BPEMEHU TMepeayd Npu HM3MEHEHHH WH(OPMAIMOHHOTO o0bema
JAHHBIX U XapaKTEPUCTUK KaHAJIa CBS3H;

— yMETh CTPOUTH KOJ, OOCCIEUYHMBAIONIMNA HAUMEHBIIYI0O BO3MOXKHYIO
CPENHIOI0 JJIMHY COOOIIEHUS TPU H3BECTHOM YACTOTE CHMBOJIOB; TMOSICHSTH
IPUHITUIIBL PA0OTHI MPOCTHIX AJTOPUTMOB CKATHUS JTAHHBIX;

— yMeTh HCIMOJIb30BaTh MPHU PEIICHUHU 3a]lady CBOMCTBA MO3UIIMOHHON 3aICcU
YuCesl, aITOPUTMbI TOCTPOCHHMS 3aMKMCH YKCIIa B TO3UIIMOHHOM CUCTEME CUUCIICHUS
C 3aJlaHHBIM OCHOBAHHMEM W TOCTPOCHMS YMCJIA MO CTPOKE, COJAEpIKallel 3amuch
ATOTO YHUCJa B MO3UIIMOHHON CUCTEME CUMCIIEHHUS C 3aJJAHHBIM OCHOBAHUEM;

— yMeTh BBINOJHATH apumMeThyeckue omnepanuyd B MO3UIIMOHHBIX CHCTEMax
CUUCJICHUS,

— CTPOUTH JIOTUYECKOE BBIPAKEHUE B JAUIBIOHKTUBHONM M KOHBIOHKTHBHOMN
HOPMaJIbHBIX opMax Mo 3aaHHOUN TabJIMIEe ICTUHHOCTH;

— HccienoBaTh  00JlacTh  MCTUHHOCTHM — BBICKA3bIBaHUsSA,  COJEpPIKAIIETo
MIEPEMEHHBIE; PEIlIaTh HECIOXKHBIE JOTUUECKUE YPABHEHUS;

— yMETh pelIaTh aJTOPUTMUYECKHE 3aJa4M, CBSI3aHHBIC C aHATU30M T'padoB
(3a7auM  TOCTPOEHMS ONTUMAIBHOTO TYTH MEXAy BepliuHaMu rpada,
ONpPENCIICHUS]  KOJIMYECTBA  Pa3IMYHbIX  MyTed  MEXKIy  BEpIIMHAMU
OPUEHTUPOBAHHOTO AITUKINYECKOTO Tpada);

— yMETh WCIOJIb30BaTh JICPEBbS IMPU aHAINU3E W TOCTPOCHUHU KOJOB W IS
NpeACTaBIeHUs] apu(METHUECKUX BBIPpAXEHUM, MPU PEIICHUU 3a7ad IOUCKa U
COPTUPOBKHU;

— yMETh CTPOUTH JIEPEBO UTPHI MO 33JaHHOMY AJITOPUTMY; pa3padbaTviBaTh U
000CHOBBIBAThH BHIUTPHIIIHYIO CTPATETHIO UTPHI;

— YMEHHE ONpPEACNATh CIOXKHOCTh M3y4aeMbIX B Kypce 0a30BBIX aJITOPUTMOB
(cyMMupoBaHHUE DJIEMEHTOB MAacCHBa, COPTUPOBKA MacCHUBa, IepeOOpHbIC
AJITOPUTMBI, IBOMYHBIA MOUCK) U MPUBOAUTH MPUMEPHI HECKOJIBKUX aJITOPUTMOB
PA3HOM CJIOKHOCTH JIJIA pEUICHUS OJTHOM 3aJ1a4u;

— yYME€Th OCYIIECTBIIATh aHAIU3 MPEIJIOKEHHON MPOrPaMMBI: OMPEACIATh
pe3ynbTaThl pabOTHI MPOTPAMMBbI TIPU 3aJJaHHBIX WCXOJHBIX JIAHHBIX; ONPEICISITh,
IpU KaKUX HUCXOIHBIX JAHHBIX BO3MOXKHO IMOJYyYECHHE YKa3aHHBIX pPE3yJIbTATOB;
BBISIBJISITH JIAHHBIC, KOTOPBIE MOT'YT MPUBECTU K OMIMOKE B pabOTEe MPOrpaMMBbl;
bopMyIUPOBATH MPEAJIOKEHHUS 110 YIYUIIEHUIO TPOTPAMMHOTO KO/a;



— yMeTh pa3palaThiBaTh M pEaJu30BbIBATH B BHJIE Iporpamm 0a30BbIe
IITOPUTMBI; UCTIOJIB30BAaTh B MPOrpaMmax JIaHHbIE Pa3IMYHbIX THUIIOB C y4E€TOM
OTpaHUYEHUI Ha HMANAa30H UX BO3MOXKHBIX 3HAYEHUH, MPUMEHATH MPU PEIICHUU
3a]1a4 CTPYKTYPbI JaHHBIX (CIHUCKH, CIOBApH, CTEKH, OUEPEaH, JCPEBbS);

— TPUMEHSATh CTaHJAPTHBIE U COOCTBEHHBIE MOANPOTPAMMBI ISl 00pabOTKU
YHUCJIOBBIX TAHHBIX U CUMBOJIBHBIX CTPOK;

— WCIOJIb30BATh IIPH pa3pabOTKe MporpaMm OUOIMOTEKH TOIIPOTPaMM;

— yMEHHE JOKYMEHTHPOBATh IPOTPaAMMBI;

— yMETh CO37aBaTh BEO-CTPAHUIIBL;

— YMEHHE HCTIOJIb30BaTh 3JIEKTPOHHbIE TaOIUIIBI JIJIsl aHAIN3a, PEACTaBICHUS
¥ 00pabOTKU JTaHHBIX (BKJIIOYAsi BHIOOP ONTUMAJIBHOTO PEUICHHS, TOA00p JIUHUU
TpeHJ1a, pelIeHNe 3a/1a4 MPOTHO3UPOBAHUS);

B pe3ynbTaTe 0OCBOSHHS TUCHUIUIMHBI O0YYaIOUIHICS TOKEH 3HATh:

— c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKHW M OOIIECTBEHHOM MPAKTHKH, OCHOBAHHOI'O Ha JIHUAJIOTE
KYJbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHPE;

— COBEPILEHCTBOBAHUE SI3bIKOBOM M YUTATEIbCKOM KYJIBTYpPhl Kak CpencTBa
B3aMMOJICUCTBUS MEXKTY JIFOABMHU U TIO3HAHUS MUPA,;

— OCO3HaHUE I[IEHHOCTH HAy4HOH NeATeIbHOCTH, TOTOBHOCTb OCYIIECTBISATH
MPOEKTHYIO M MCCIIEIOBATENBCKYIO AEATEIbHOCTh MHIMBUIYATBHO U B TPYIIIIE;

— TIOHHMMATh Yrpo3y MH(POPMAIIMOHHON 0€30MacHOCTH, UCIOIb30BaTh METOIbI
W CpEJCTBA MPOTUBOJEHUCTBUSI STUM Yrpo3aM, COOIIOJCHHE Mep Oe30MacHOCTH,
OpEeIOTBPALIAIONIMX HE3aKOHHOE paclpOCTpaHEHHE NEPCOHAIBHBIX JIaHHBIX;
coOimofieHne TpeOoBaHUN TEXHUKU OE30MAaCHOCTH W THTHEHBI TPU paboTe ¢
KOMITBIOTEPAMHU U APYTMMHU KOMIOHEHTaMH LU(PPOBOrO OKPY>KEHHUS; TOHUMAaHUE
IPaBOBBIX OCHOB MCIOJIb30BaHUSI KOMIIBIOTEPHBIX MpOrpamMM, 0a3 JaHHBIX U
paboTsl B cetu UHTEpHET;

— TOHUMaHUE BO3MOXXHOCTEH IU(PPOBBIX CEPBUCOB T'OCYAAPCTBEHHBIX YCIYT,
muGpoOBBIX  00pa30BaTEIbHBIX  CEPBHCOB; IOHUMAaHHE BO3MOXHOCTEH U
OTpaHUYEHUI TEXHOJIOTUH UCKYCCTBEHHOI'O MHTEJIEKTA B PA3JIMUHbIX 00JIACTSIX;

— HaJIW4YMe  TPEACTaBICHUN 00  HCMNONb30BaHUM  HWH()OPMALIMOHHBIX
TEXHOJOTHI B pa3INYHbIX MPOodecCHnoHANBHBIX cepax;

— COpPTHUPOBKY JIEMEHTOB MACCHBA;

— OCHOBHBIC NPHHIIMIBI YCTPOUCTBA W (PYHKIIMOHHPOBAHUS COBPEMEHHBIX
CTalMOHAPHBIX U MOOMJIBHBIX KOMITBIOTEPOB;

— TEHJCHIIMU Pa3BUTHUS KOMIIBIOTEPHBIX TEXHOJIOTUN;

— HMETbh MPEJCTABICHUS O KOMIIBIOTEPHBIX CETSIX U UX POJU B COBPEMEHHOM
MUDPE;



— 00 oO0mux mpuHIUIAX pa3paboTKu W (YHKIIMOHUPOBAHUS HHTEPHET-
MIPUIIOKEHUM;

— TIOHUMaTh OCHOBHBIC TPUHIIMIBI JUCKPETU3AIMH PA3JTUYHBIX BUIOB
uHbOopMaIuy;

— BIAJCTh TEOPETUYECKUM  amnmnapatoM, MO3BOJSIOIIMM  OCYIIECTBISATh
NPEACTABICHUE 3aJaHHOTO0 HATYpPAJIbHOIO 4YHCIAa B PA3IMYHBIX CHCTEMax
CUMCIICHUS, BBITIOJHATH IMPEOOpa3OBaHMS JIOTHYCCKUX BBIPAKCHUN, HCIIONB3YS
3aKOHBI aJIT€OPhI JJOTUKH;, OTPEEIATh KpaTYyalIiil MyTh BO B3BEIIEHHOM rpade u
KOJIMYECTBO MyTEeH MEX Iy BEPITMHAMU OPUEHTUPOBAHHOTO AIIMKINYECKOTO Tpada;

— WMETh TpPEACTaBJICHUS O 0a30BBIX NPHUHIMIAX OpraHU3alud M|
(GYHKIIMOHUPOBAHUS KOMITBIOTEPHBIX CETEH;

— 0a30Bble aNMTOpPUTMBI OOPAOOTKM YHCIOBOM M TEKCTOBOW WHGOpMAIIH
(3amuch YMceN B MO3UIIMOHHOW CHUCTEME CUWCICHUS, JEeTUMOCTh ILENbIX YHCET;
HAXOXKJIEHUE BCEX MPOCTHIX YKCEII B 33ITAHHOM JTUATIA30HE;

— 00paboTKa MHOTOPa3PsIHBIX LEJIbIX YHCEIT;

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

— YHHBEPCAJIBHBIM S3BIKOM MPOTPaMMHUPOBaHUs BhICOKOTO ypoBHs (Ilackaim,
Python, Java, C++, C#), mpeactaBieHHsIMH O O0a30BbIX THUIAX JIAaHHBIX U
CTPYKTypax JaHHBIX; YMEHHE HCIIOJIb30BaTh  OCHOBHBIC  YIIPaBJISIONINE
KOHCTPYKITHH;

— 3HaTh (PYHKIIMOHAIHHBIC BO3MOKHOCTH MHCTPYMEHTAIBHBIX CPEACTB CPEJIbI
pa3pabOTKH; yMEHHE HCIOJb30BaTh CPEJICTBA OTJIAJAKH TIPOrpaMM B CpeJe
IPOrpaMMUPOBAHMUS;

— BIAJCTh OCHOBHBIMH CBEJACHUSMH O 0aszax JaHHBIX, HX CTPYKTYpE,
CpEACTBax CO3JaHUsl U pabOThI C HUMU; UCIOJIb30BaTh TAOIMYHBIC (PEIISIIMOHHBIC)
0a3bl TaHHBIX U CIIPABOYHBIC CHCTEMBI

1.4. KonmnuecTBoO 4acOB Ha OCBOEHUE AUCITUTUIMHBI:
MakcumanbHON yaeOHOM Harpy3ku oOydatomierocs: 138 yacos, B TOM uucie:
- obs3aTenbHAs ayauTopHas ydeOHas Harpys3ka (Bcero) 138 wacos, u3
HUX MpakTHyeckas padora — 74 yaca.

1.5. Ilnanupyemble  pe3ynbTaTbl  OCBOEHHsS  00II€00pa3oBaTEeIbLHON
muctuIInHbl B cooTBeTCTBUH ¢ PI'OC CIIO u Ha ocHoBe ®I'OC COO

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




OK 01. Beibupats
CIIOCOOBI pereHus
3a1aq
npo¢eCcCuOHATBHON
ACATCIIbHOCTHU
MNPUMCHUTCIILHO K
Ppa3InuIHbIM
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
YHUBEpPCaJIbHBIMU 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 |
THUTUEHBI 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,  IH(POBBIX
00pa30BaTEeNbHBIX CEPBHUCOB; MOHUMaHHUE

roCyJapCTBEHHBIX

BO3MOKHOCTEHN u OTpaHUYECHUN

TEXHOJIOT Uit HCKYCCTBCHHOI'O MHTCIIJICKTA

B pa3NMYHBIX  0O0JAcTsIX;  HaIU4Yue
npencTaBieHuii 00  MCHOJIb30BaHUU
MH(pOPMaLIMOHHBIX TEXHOJIOTH B

pa3IUIHBIX PO ECCHOHATBHBIX chepax
- yYMETh peanu3oBaTb OJTallbl PELICHUA
3aa4y = Ha

KOMIIBIOTCPE; YMCHUC

PCATIN30BbIBATH Ha BI:I6paHHOM JIIsL

U3Y4YEHHUSI  A3BIKE  MPOTrPaMMHUPOBAHMUS
Bbicokoro ypoBHs (ITackamb, Python,
Java, C++, C#) TumOBBIE aNTOPUTMBI
00paboTKu YHCell,

MIOCJIENOBATEIILHOCTEN u

YHUCIIOBBIX
MacCHUBOB:
IpeCTaBiICHUE 4YHClIa B BHUAE Habopa
IPOCTBIX COMHOYKUTENIEH; HaXO0XKIECHUE
MaKCUMaJbHOH (MUHUMAJIBHON) IUQPHI
HaTypaJIbHOTO YHCJa, 3alMCaHHOTO B
CHUCTEME CUHCJIEHMSI C OCHOBAaHUEM, HE
MPEBBIIAIOITUM 10;

0000IICHHBIX XapaKTEPUCTHK JJIEMEHTOB

BBIYHMCIICHHUEC

MaccHuBa 158117 YHCIIOBOM
MOCJIEIOBATEIbHOCTH (CyMMBI,
MIPOU3BEICHUS CpeIHero
apu(METHYECKOr0, MHUHUMAJIBHOTO |

MAaKCHUMAJIbHOI'O 3JICMCHTOB, KOJIHYCCTBaA

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 IIO3HAHUSA 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(OpPMAIIIOHHAsl 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 HaIlpaBJICHUs
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 IIporpaMMHOIO

obecrieueHuss Il 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  Pa3IMYHBIX BHUJIOB
uHpOpMaLnu; yYMETh OTIpeNeNATh
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
0e30macHOCTH, TUTHEHBI,
pecypcocOepexeHus,
MPAaBOBBIX M JITHYECKUX
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
BBIPAXECHHM, MCTOJIb3YsI 3aKOHBI aare0pbl
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 YHCIE MAacCHBOB H

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)
0a3pl 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,
NpeICTaBICHU U OOpabOTKM JaHHBIX

(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, WX
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.

O0BbeM TUCHUILUIMHBI U BUBI YI€OHOM pabOThI

Bua yueOHo# padboThl

O0beM yacoB

MaxkcumanbHas yueOHas Harpy3ka (Bcero) 138
O0s3aTenbHas ayIuTOpHAs yueOHasi Harpy3ka (BCero) 138
B TOM YHCIIE:
JICKIIMOHHBIE € 3aHATHSI (eCau npedycmMompeHo) 64
71ab0paTOPHBIE 3aHITHS (eciu npedyCMOmMpPeEHO) -
npakTUdeckasi pabota (eciu npedycmompeHo) 74
KOHTPOJIbHBIE PAOOTHI (eciu npedycmompero) -
KypcoBasi pabota (IIpOeKT) (eciu npedycmompeHro) -
CamocTtosTenpHas pabota o0ydaronierocs (Bcero) -
[IpomexxyTounast arrectamus B hopme 3ayer ¢
OLIEHKOM
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 [Tonsitne «uHbOpMarUsa» Kak ¢GyHIAMEHTAIHHOE
UH(QOPMALIMOHHBIE | MOHATHE COBpEMEHHO#M Hayku. IlpencraBieHue 00 1
MPOIIECCHI OCHOBHBIX nH(pOpPMAITMOHHBIX npoIleccax, 0 1,2
cucremax. Konuposanue uapopmanuu Muapopmarus
¥ MH()OPMAITMOHHBIE TPOLIECCHI
IIpakTHyeckas padora 1
Tema 1.2. Copnepxanue
[Tonxonel k [Moxxompt K U3MEPEHUIO uH(popMauu
U3MEPECHUIO (conmepxarenbHbIN, andaBUTHBIA, BEPOSTHOCTHBIN).
uHpopmarun Enuautsn U3MEPECHUS uHbOopMaIuu.
Nudopmanmonnsie 0O0BEKTH  Pa3IUYHBIX  BHUJIOB. 1 12
YHUBEpCATbHOCTh JTUCKPETHOTO (udposoro) '
npezcrasieHus uadopmamun. Ilepenada u xpaneHue
uHpopmanuu. OrmpeneneHne 00bBEMOB pa3IMYHBIX
HOCHUTENEeH nHpopManunu. ApXuB HHOOpPMAITUH
IIpakTHyeckasi padora 1
Tema 1.3. Conepxxanue
Komnerotep u IIpuHOMNBL TOCTPOCHUS KOMIBIOTEPOB. [IpuHIMN 1 1,2
udposoe OTKpPBITOW apXWUTEKTypbl. Marucrpanbs. AmnmnapaTHoe
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NPEICTABIICHUE YCTPOMCTBO  KOMIIBIOTEpA.  BHEmHsAS  mamsTh.
uHpOpMaluu. VYerpoiictBa  BBOAa-BbiBozja. Ilokonenuss OBM.
YerpolicTBo Apxutexktypa O9BM 5 noxonenus. OCHOBHBIE
KOMITbIOTEpa XapaKkTepUCTUKU  KommbioTepoB.  [Iporpammuoe
ofOecnieyeHue: KiacCUpUKalUg U €ro Ha3HaueHue,
CETeBOE MPOrpaMMHOE oOecreueHne
IIpakTnyeckas padbora
Tema 1.4. Conepxanue
Konuposanue [IpencraBiaenue o pa3iaMYHBIX CUCTEMAax CUYHUCIICHUS,
uH(}OpMAIIHH. MPE/ICTABICHUE BELIECTBEHHOTO YKCIIa B CHUCTEME

CucTeMbl CUUCIIEHHUS

CUHCJICHHS C JTIOOBIM OCHOBAaHHEM, TIEPEBOJI YHCIIA U3
HENECATHYHON MO3UIMOHHOW CUCTEMBI CUMCIICHHS B
JNECATUYHYIO, MEPEBOJ BEIIECTBEHHOro uucia u3 10
CC B npyryio CC, apudmMernueckue IeHCTBUS B
pasnbix CC.

[IpencraBneHre  YUCIOBBIX  JaHHBIX:  OOIIHe 12
NPUHIMIIBI  TIPEJCTABICHUS  JTaHHBIX, (opmarhl '
MPEICTABICHUS YUCEIL.
[IpencraBnenre  TEKCTOBBIX  JAHHBIX:  KOJOBBIE
TaOJIMLbI CHMBOJIOB, 00BEM TEKCTOBBIX JaHHBIX.
[IpencraBnenue rpaduyecKuX TaHHBIX.
[IpencraBieHne 3ByKOBBIX JTAHHBIX.
[IpencraBienne BUACOJaHHBIX.
KoaupoBanue qaHHBIX TPOU3BOIHHOTO BUA
IIpakTHyeckas padora
Tema 1.5. Copnepxanue
DNeMEeHTbI OcHoBHbIE TOHSATHSI aNreOphl JOTUKU: BHICKAa3bIBaHUE,
KOMOWHATOPHKH, JIOTUYECKHE  Olepaldy, IOCTPOCHHUE  TaOJHUIIBI
TEOPUHM MHOKECTB U | ICTUHHOCTH JIOTHYECKOTO BhIpakeHus. [ padmdeckuii
MaTeMaTU4ECKON MeTon anreOpsl Joruku. [loHsATHE MHOMXECTBA. 1,2
JIOTUKHU Mo1uHoCTh MHOXECTBA. Oneparuun Ha
MHOKEeCTBaMHu.  PeleHue  JOrMYecKMX  3a1ad
rpadu4ecKuM CriocoooM
IIpakTnyeckas padbora
Tema 1.6. Conepxxanue
KomnerorepHsie Komnbrotepusle cetn ux kinaccudukanusa. Pabora B
CETU: JIOKAJIbHbIE JOKAJIBHOW ceTUu. TOIoNOoruM JOKaJdbHBIX CETEH.
cetH, ceth MaTepuer | Oomen nanueiMu. [nmobGanpHas cerb MHtepHer. IP- 1,2
anpecarus. IIpaBoBble OCHOBBI pabOTHI B CETH
Nurtepner
IIpakTnyeckas padbora
Tema 1.7. Conepxxanue
Cnyx0b1 InTepHeTa | Cryx0bI 1 cepBuchl HTepHETA (3JCKTPOHHAS 110YTA, 19

BUICOKOH(EpEeHIINH, bopymBl, MECCEHIKEPBI,
counanpHele  cetu). Ilouck B HHTepHere.
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OnexkTpoHHass kommepuus. LludpoBsie  cepBUCH

roCy1apCTBEHHBIX YCIIYT. JloCTOBEPHOCTH
uHpopmanuu B IHTEpHETE
IIpakTnyeckas padbora
Tema 1.8. Conepxxanue
CereBoe xpanenue | OpraHuzanus JIUYHOTO nH(GOPMaMOHHOTO
TaHHBIX U npoctpancTBa. OOnadHble XpaHWIMINA —JIaHHBIX.

U(ppPOBOro KOHTEHTA

Paznenenue nmpaB gocTyna B 00JIAYHBIX XPaHWIHIIAX.

Komnnexkrusnas pabota Haj JIOKYMEHTaMH. 1,2
Cobmtonenne mep 6€30MacCHOCTH, PEJOTBPALAIOIINX
HE3aKOHHOE pacrpocTpaHeHHe NEPCOHAIBHBIX
JTAaHHBIX
IIpakTnyeckas padbora
Tema 1.9. Copnepxanue
HNndopmanuonnas | MupopmarmonHas 0€301aCHOCTb. 3amura
0€301acHOCTb uHpopmanuu. HMHpopmanmonHas 0e30MacHOCTh B
mupe,  Poccun. BpenonocHsle  mporpammsl.
AHTUBHpPYCHBIE  mOporpaMmbl.  be3omacHocTh B 12
NuTtepHere (ceTeBble yrpo3bl, MOIIEHHUYECTBO). ’
Tpenab! B pa3BUTUN HUPPOBBIX TEXHOJIOTHIA; PUCKH U
IPOTHO3bl HCIHOJb30BaHUSA LUMPOBBIX TEXHOJOTHIM
IPY PEUIeHUU NPO(eCcCHOHANTBHBIX 3aaul
IIpakTHyeckas padora
Pa3znen 2. Mcnonp3oBaHue NporpaMMHBIX CUCTEM U CEPBHUCOB
Tema 2.1. Conepxxanue
O6paboTka TexcrtoBble  JOKYMEHTBHL. BuHIBI  MpOrpaMMHOTO
uH(popMaluu B obecrnieueHus JUTSt 00paboTku TEKCTOBOM
TEKCTOBBIX uHpopmanuu. Co3aHNe TEKCTOBBIX JOKYMEHTOB Ha 1,2
rporeccopax KOMIIbIOTepe (Omepanuu BBOJAA, pENAaKTUPOBAHUS,
dopmaTupoBaHUs)
IIpakTnyeckas padora
Tema 2.2. Conepxxanue
TexHonoruu MHorocTpaHu4yHbIe JIOKYMEHTBHI. Crpyxrypa
CO3/1aHHUs JIOKYMEHTA. l'uneprekcroBbie JOKYMEHTBHI.
CTpYKTypupoBaHHBIX | CoBMecTHas paboTa Haj ToKkyMeHToM. [11aGioHb. 1.2
TEKCTOBBIX IIpakTHyeckas padora
JTOKYMEHTOB
Tema 2.3. Conepxxanue
Komnberorepnas Komnreiotepnast rpadpuka u e€ Buugsl. Dopmarsl
rpaduka u MYJIBTUMEAUHHBIX (haiisioB. ['paduueckre peaakTopsl
MyJIbTUMENA (IO Gimp, Inkscape). IIporpammsl Mo 3amucu u 1,2
penaktupoBanus  3Byka (IIO  AyamoMacrep).
[Iporpammsel penaktupoBanus suneo (110 Movavi)
IIpakTyeckas padora
Tema 2.4, Conepxanne 1,2
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TexHonoruu TexHonmornn  OOpabOTKM  Pa3IMYHBIX  OOBEKTOB
00paboTku KOMITBIOTEPHON TpauKu (pacTpoBble M BEKTOPHBIC
rpadu4ecKux n300pakeHust, 00paboTKa 3ByKa, MOHTaX BHJIEO)
00BEKTOB IIpakTnyeckas paéora
Tema 2.5. Conepxxanue
[IpencraBnenue Buasl koMmmbroTepHbIX Tpe3eHTanuii. OCHOBHBIE
npoeCCHOHANBHON | 3Tambl  pa3pabOTKU  MpPEe3CHTAlMH. AHHManus B
uHpopmanuu B Buae | npescHrarmu. [llabmaonsl. Kommosumus 00BEKTOB 1.2
MpE3EHTALNI NpEe3eHTalu
IIpakTHyeckas padora
Tema 2.6. Conepxxanue
WnrepaktuBHble U | [IpuHIMIIBL MYJIbTUMEHSL. WHTepakTHBHOE
MYJIbGTUMEIUHHBIE | IpeJCTaBICHHE UHPOpMALIUU 1.2
00BeKThI HA criaiine | [pakTuueckast pabora
Tema 2.7. Copepxanue
['mneprekcToBoe S3pik pasmetku runeprekcra HTML. Odopmnenue
MIPE/ICTABJICHHE TUTIEPTEKCTOBOM  cTpaHWIbl. Beb-caliThi u  BeO- 1,2
uHpopmarun CTPaHUIIBI
IIpakTHyeckas padora
Paznea 3. UngopMannoHHOe MOJeJIMPOBAHNE
Tema 3.1. Copnepxanue
Mopenu n [IpencraBnenre O KOMIBIOTEPHBIX MOAENAX. Bumisl
MOJIEITUPOBAHUE. Mojenneil. AnekBaTHOCTh Mojean. OCHOBHBIC JTallbl 1,2
Orarnsl KOMIIBIOTEPHOT'O MOJIETTUPOBAHUS
MOJIETTUPOBAHUS IIpakTuyeckas padora
Tema 3.2. Copnepxanue
Criuckwy, rpagpsl, Crpykrypa undpopmaruu. Crnucku, rpadbl, IepeBbs.
JIepEBbS AJITOPUTM MTOCTPOEHUS IepeBa peIICHUN 12
IIpakTnyeckas padbora
Tema 3.3. Conepxxanue
Maremarnueckue ANTOpUTMBI MOJEIUPOBAHUSA KpaTdalliux myTen
MOJICIIU B Mexay BepmmHamu (Anroput™ JleWkctpel, Meton
npo(eCCHOHATBHON | TUHAMHUYECKOTO HPOrPAMMHPOBAHUS).  DJIEMEHTHI 12
obnactu TEOPHH UTP (BBIMTPHILIHAS CTPATETHS)
IIpakTnyeckas padbora
Tema 3.4. Conepxxanue
Ionstue anropurma | [Monsitue anroputma. CBoiicTBa anroputma. CrocoObl
U OCHOBHbIC 3anucu  anroput™ma. OCHOBHBIC —aJITOPUTMHUYECKHE
QITOPUTMUYECKHUE | CTPYKTYPBl.  3amuMch  aIrOpUTMOB  Ha  SI3BIKE
CTPYKTYpPBI nporpammupoBanus (Pascal, Python, Java, C++, C#). 12
AHanu3 ajaropuTMOB C IMOMOIIBIO TPACCHPOBOUYHBIX
Ta0JINIL
IIpakTyeckas padora
Tema 3.5. Conepxxanue 19
:

AHanu3 alropuTMoB

CTpyKTypUpOBaHHBIE THUIBl JAHHBIX. MacCHBBI.
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B IpodecCHOHATBHOM

BcrniomorarennHuie AJITOPUTMBI. 3az[atm IIOHUCKa

obnactu DJIEMEHTAa C 3aJlaHHBIMH  CBOMCTBaMH. AHamm3
TUIIOBBIX aJTOPUTMOB OOPaOOTKM YHCEIN, YUCIIOBBIX
MOCJIEA0BATEIBHOCTEN U MACCUBOB
IIpakTnyeckas padbora
Tema 3.6. Conepxxanue
ba3bl JaHHBIX Kak ba3pl nmaHHBIX Kak MOJENb MPEAMETHON O0IacTH.
MOJIeb IPeAMETHON | TaONHIIBI ¥ peNSIIMOHHBIC Oa3bl JaHHBIX 12
obnactu IIpakTHyeckas padora
Tema 3.7. Conepxanue
TexHosmoruu TabnuunbIit IIpOLIECCOP. IIpuemsl BBOJIA,
00paboTKu penakTupoBaHus, (OpMATUPOBAHUS B TAOIMYHOM
uH(pOopMaIuu B nporeccope. Anpecanus. CopTupoBKa, QUIbTpanus, 12
ANEKTPOHHBIX yclioBHOE (hopmMaTupoBaHUe
TabIUIax IIpakTHyeckas padora
Tema 3.8. Conepxxanue
DopmyIsl U @opmynel ¥ (YHKIIMA B DIIEKTPOHHBIX TaOIHIIAX.
GyHKIIUU B Bcerpoennble  (YHKIIMM U HX  HCIOJIB30BAaHUE.
ANEKTPOHHBIX Marematnuueckue H  CTaTHCTUYECKHE  (DYHKIUU.
TabIMIaxX Jlornueckne ¢yHknuu. DOuHAHCOBBIE (DYHKIHH. 12
TexcroBbie GyHKIHMH. Peann3anus MareMaTHUeCKUX
MoJieJIei B 3JI€KTPOHHBIX TaOIHIax
IIpakTHyeckas padora
Tema 3.9. Conepxxanue
Busyanuzanus Busyanuzanus JaHHBIX B 3JICKTPOHHBIX TaOIHIIaX
JTIAHHBIX B 1,2
SIEKTPOHHBIX IIpakTuyeckas padora
Tadmmax
Tema 3.10. Conepxxanue
Mogenuposanue B | MojenupoBaHue B 3JCKTPOHHBIX Tabmumax (Ha
ANMEKTPOHHBIX npuMepax 3a1a4 u3 mMpoPecCHoHATBHONU 00TIacTH)
Tabnuuax (Ha IpakTuyeckas padora 1,2
nmpuMepax 3aaad u3
npodeCcCuOHATBHON
00JacTh)
[puxknaagnoii Moayab 1. OCHOBBI AHAJUTHKYU W BU3YAJIU3ALHN JTAHHBIX
Tema 1.1. Conepxanue
Mopenu JaHHBIX Hancrpoiika Excel Power Pivot, Tabnudynoe
MPEJICTAaBICHUE JAaHHBIX, SKCIOPT JAHHBIX, MOJAEIHU 12
JAHHBIX, OOJIbIINE JaHHBIE
IIpakTnyeckas padbora 1,2
Tema 1.2. Conepxanue
Buzyanuzanus Anamutnueckuid ceppuc Yandex Datalens: OOmuit 1,2
JIAaHHBIX 0030p, BO3MOXKHOCTU. Perucrparusi, uHTEpQEIicC.
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Mapkertmuielic, noakiatoueHue. Co3gaHue 4apToB U
Janoop0B

IIpakTnueckas padora

Tema 1.3.
IToToKM maHHBIX

Conepxanne

Ananmutnuecknii cepBuc Yandex Datalens: IlToroku

nauHbiX. [Togkmouenne k cueTynky Yandex MEeTpuKu 12
IIpakTnueckas padora
Tema 1.4 Conepxxanue
IIpunsaTtue pemenui | Amanmutudeckuii  cepeuc  Yandex — Datalens:
Ha OCHOBE JaHHbIX | [IpuHATHE pemieHuil Ha OCHOBE JaHHBIX. ['eolaHHBIE. 1,2
TernnoBbie KapThl
IIpakTnueckas padora
Tema 1.5 Copepxanue
[IpoekTHas paboTa. | Anamuruueckuii cepsuc Yandex Datalens: Pabora ¢
Keiic ananmu3za natacetamu. Kelic aHann3a JaHHBIX 1.2
JaHHBIX IIpakTH4eckas padora
IpukaaaHoit MoayJib 2. AHAJIMTHKA U BU3yaJu3anus JaHHbIX Ha Python
Tema 2.1. Copnepxanue
Bseznenue B sA3bIKk HHTtepakTuBHAsA cpena NpOrpaMMUpPOBAaHUE HA
nporpaMMmupoBanus | Python. Box u BeiBog manHbIX. OyHKImH print(),
Python input(). Tunel aHHBIX. MaTeMaTHYECKUE OTIEPAIIUH C 12
LEJIBIMU U BEILIECTBEHHBIMU YHCIIaMU
IIpakTnyeckas padbora
Tema 2.2. Conepxxanue 1,2
OcHoBHbIE IloHATHE JOrMYECKUX BBIPAXKCHUN U OIEpaLUil.
QITOpUTMUYECKUE | JIM3BIOHKIIMS, KOHBIOHKIIMS, OTpuilaHue. Tabmuma
KOHCTPYKLIMU HA uctuaHoctu.  IIpoBepka  ycimoBuss B Python.
Python Cunrakcuc wuHctpykuuii if, if-else, if-elif-else. 1,2
Peanuzamus mukiamdeckux anroputMoB B Python.
Oynknus range(). Cuarakcuc nukia for, ukina while
IIpakTnueckas padora
Tema 2.3. Copepxanue
Pabora co cniuckamu | ITousitue crmcka B Python. Co3anue ¥ CYMTHIBAHHE
U CJIOBapsSIMH cnucKkoB. DYHKIMM M METOAbl chnuckoB. [loHsTue
cioBaps. Otnuuus cioBapeil ot cnuckoB. Co3naHue 1,2
cioBapsi. Metoasl cinoBapei. [I[pumeHeHne CucKoB U
CJIOBapey B pealibHBIX 3aJa4ax.
IIpakTnueckas padora
Tema 2.4. Conepxxanue
Ananntuka nanubiX | [loHstue nmaHHBIX, OonbmMX JaHHBIX. HaOopbl
Ha Python nannbix. Ilmardpopma Kaggle. buGmmoreka Pandas. 12

Oo6wexter Series u DataFrame. Tlomyuenue oOmiei
uH(pOpMAIMU O JAaHHBIX. IHIEKCaIHs 110 YCIOBHIM U
N3MCHCHUC JAaHHBIX B Ta6HI/IHaX.
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IIpakTHyeckas padora

Tema 2.5. Copnepxanue
Ananu3 naHHbIX Ha | [IOHATHE CTaTHCTHKH, OMMCATEIILHOW CTATUCTHKH.
MIPAKTUYECKUX OnucarenpHbll  aHanu3  AaHHBIX.  OCHOBHBIE
npuMepax onucareiabHble CTaTUCTHMYECKHE BEJIMYMHBI (4acToTa,
cpenHee apudMeTHUECcKoe, MeauaHa, MojJa, pa3Max,
CTaHJapTHOE OTKJIOHeHHUe). DYyHKIMU omucaTeIbHOU 12
cratuctuk B Python Pandas. IIpakTuka BeraucieHus
OMHCATEIbHBIX CTATUCTHUYECKUX BenuuuH B Python
Pandas
IIpakTnyeckas padbora
Tema 2.6. Copepxanue
OcHoBBI HeoOxoauMocTh BU3yalu3aluy JaHHBIX JUIsS aHATTU3A.
BHU3yaJIU3aIun [Tonsitne Hayuynou rpaduku. bubnamoreka Matplotlib.
JTAHHBIX [Tonsitue pucynka B Matplotlib. OcHOBHBIE BUIBI
rpa¢ukoB (TUCTOTPAMMBI, JIHArpaMMBbl paCCesSHHUS, 1,2
auarpaMma pasmaxa, JMHEHHBIH rpaduk, Kpyrosas
JuarpaMmma, TEILJIOBBIE KapThl). OcHoBHbIE
rpaduueckue komanasl B Matplotlib
IIpakTyeckas padora
Tema 2.7. Conepxxanue
IIpoektHas pabota | XapakTepuCTHKa OCHOBHBIX  3TaloB  Ipolecca
«AHann3 OOJBIINX | aHAIHM3a JAHHBIX. [Monroroska TAHHBIX.
JTAHHBIX B HccnenoBanue u Bu3yanusanus AanHbx. [loctpoenue
npodecCHOHANBHOM | MpeACcKa3aTeIbHOM — MOJICITH. Nurepnperanus 1,2
cepe» pe3yNbTaTOB aHanu3a. Peanu3ausi OCHOBHBIX ITAlOB
mpolecca aHanM3a JaHHBIX Ha TIpuUMepe Habopa
JAHHBIX U3 TMPodecCHOHATBLHOM chephl
IIpakTnyeckas padbora
Ipuxkaagnoi Moayab 3. OCHOBBI HCKYCCTBEHHOI0 HHTELJIEKTA
Tema 3.1. Conepxanue
HckyccTBeHHBIN
MHTEIUIEKT: TIOHSATHE, CylurHocTh TOHSTUSL “UCKYCCTBEHHBIM HWHTEIUIEKT
cdepbl pnMeHennst | ACTOPHSL  PA3BUTHsS  MCKYCCTBEHHOIO  HMHTCILICKTA,
«cnalblii» HMCKYCCTBEHHBIH WHTEIUIEKT, «CHIIbHBIN» 1.2
UCKYCCTBEHHBI HMHTEJUIEKT, chepbl MPUMEHEHUs |
MEPCIIEKTUBBI Pa3BUTHUS HICKYCCTBEHHOT'O MHTEIIIEKTa
IIpakTnyeckas padbora
Tema 3.2. Conepxxanue
MammnHOe [TonsiTvie M BUABI MAIMHHOTO O0Y4EHHUS; 00yUeHHE C
oOyueHHe: OHATUE, | yuuTesneM, oOydeHre Oe3 yuuTens, 3ajada perpecCcHH,
BU/IBI 3ajadya  KijaccuUKanuuy, 3aJadya  KiacTepu3allu, 12
0TOOp JAHHBIX ISl MOJEITM MAIIMHHOTO O0y4YeHUS
IIpakTyeckas padora
Tema 3.3. Conepxxanue 1,2
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Oransl pa3paboTKu
MOJIENIN MAITUHHOTO

Oranbl pa3pabOTKH MOJEIM MAIIMHHOTO OOYUYCHHS:
ompeneieHue Iend H 3anad  (Ieab Kak MOJeNb

o0y4eHHs. pe3ynbrara, OTJIMYUS IeNd OT 3ajad, METPUKU s
bubnmorexku OIICHKU pe3ylibTata), cOOp M TOJArOTOBKA JaHHBIX,
MalIMHHOTO pazpaboTka MOJAENH, TECTUPOBAHHE MOJIENH
oOy4eHus (Bammmammst  mopmenw). IIpoGmemsl mepeoOyueHus.
bubnnoTexn MammmHHOTO 00Y4YCHUS
IIpakTHyeckas padora
Tema 3.4 Conepxxanue

Jluneitnas perpeccus

[TonsiTie NWHEWHOUW perpeccuu, IeneBas QyHKINS,
JUHEHOe ypaBHEHUE, TOMOCKEJACTUUYHOCTh JaHHBIX;

noabop K03pOUIMEHTOB JIMHEHWHOTO YpaBHEHUS. 1,2
Coznanue, oOydeHHWE M OIEHKAa MOJETH JMHEHHON
perpeccuu; HeMMHEWHBIE HYHKINN
IIpakTyeckas padora
Tema 3.5 Conepxxanue
Knaccudukanus. Lenu u 3amaun knaccuduxanuu. [Ipumeps! pemeHus
Jloructuueckas 3a1a4 KJacCU(UKALUU C TIOMOIIbIO HCKYCCTBEHHOTO
perpeccust WHTEIICKTA. JInHeiHbIi Kiaccudukarop,
TUIEPIITIOCKOCTD, OuHapHas KJaccupuKanus,
MyJIbTHKJIACCOBas KIacCuUKAIIHS; CcO3JaHueE, 1,2
o0yyeHHMEe ¥ OIEHKa MOJEIM JIOTMCTHYECKOM
perpeccum.
Matpwuia om0k, METPUKH KaueCTBa JIOTUCTHYECKOM
perpeccun
IIpakTnyeckas padbora
Tema 3.6 Conepxanue
HepeBps pemienuit. | JlepeBo  pemieHuid,  atpuOyThl, 3 (HEKTUBHOCTH
CrnyualiHblii ec pa3Ouenusi, TayOMHa JepeBa, uHJIes alropurMa
CIy4allHOTO Jieca, MNPUHUUAN MYAPOCTA  TOJIIbI, 1,2
CITy4aHBIN Jec U1 pelieHus 3aJa4u
KJIacCU(PUKAIUK U PETPECCUuu
IIpakTnyeckas padbora
Tema 3.7 Copepxanue
Kiacrepuzanus Knacrepuzanus, anroputM K-cpemHux, UEHTPOUI,
paccrossHuEe MEXAYy TOYKaMH, peHIeHWe 3aaadu 1,2
KJIACTEPU3ALINH
IIpakTnyeckas padora
Tema 3.8 Conepxxanue 1,2
Ob6o061enne u Bommonnenne  mpoekTHOM  pabothl  «Co3naHue
cUCTeMaTU3aLUs CUHKBEHHOB M BU3YaJbHOM KAapThl 3HAHUNW 11O
OCHOBHBIX IIOHATHH | MAITUHHOMY O0yUYEHUIO» 1,2
110 MalIUHHOMY IIpakTHyeckas padora
00y4YEeHHIO
Tema 3.9 Conepxanne 1,2
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Pazpabotka moaenu
MAaIIUHHOTO
oOyueHus AJis
pelIeHus 3a1a91
Kiaccuukanmum

Beimmonnenune mpoekTHOi pabGora  «Pa3paborka
MO/JIEJIM MAITMHHOTO OOYyUYeHUs Ul PEUICHUs 3a1a4H
KJ1accu(UKaum»: U3Yy4eHHUE,

npeoOpa3oBaHue JaHHBIX; BbIOOp Mojenu, ee

aHaJIn3 n

oOydyeHHe; OIleHKa KadecTBa pPabOThl MOJIENH;
pa3paboTKa Npe3eHTAINN; BEICTYIUICHHE

IIpakTnyeckas padbora

IpuxkaaxHoit MoayJib

4. OcHoBbl 3D MogesmpoBaHus

Tema 4.1 Conepxanue
Cucrema CucrtemMbl aBTOMAaTU3UPOBAHHOTO MPOEKTUPOBAHUS:
TPEXMEPHOTO ucrtopusa, HazHauenwe, unpumepbl. KOMIIAC -
MOJETUPOBAHUS KOMIInekc ABroMaru3zupoBaHHbIX CucCTeM. 3amyck 12
KOMITIAC-3D LT. | cucremsr KOMITAC-3D. UuTepdeiic cucTeMsr
OxHo Jlokymenta | [IpakTuyeckasi pabora
Tema 4.2 Conepxxanue
OcnoBuble nipuemsl | [ToctpoeHue reOMETPHUYECKUX MPUMHTHUBOB
co3JaHus (OTpe3KOB, MPSIMOYTOJIBHUKOB, OKPY>KHOCTH).
TE€OMETPUYECKUX TeN | MHOTOTpaHHUKHA W Tela  BPALICHHS:  BUJBI
(MHOTOTpaHHUKH, | MHOTOTPaHHHUKOB, AJIEMEHTHI MHOTOTpaHHHKa,
Teja BpallleHus, OpUMephl TEOMETPUYECKHX TeJ, OrpaHHMYEHHBIX
3CKU3BI, TPYIIIIHI TUIOCKUMH TTOBEPXHOCTSMH, SJIEMEHTHI Tl BPAILICHUS 1,2
reOMETPHUYECKUX Tell) | (0UepKoBast o0pazyromias, 0Chb BpalllEHHUs,
MOBEPXHOCTh BpalleHusi, oOcHOoBaHUE). (OCHOBHBIE
NpPUEMBl TIOCTPOCHUS MHOTOTPAaHHUKOB H  TeJ
Bpaienus. [Toctpoenue sckuzoB. Co3maHue TPYIIIbI
FEOMETPUUECKUX Tell
IIpakTnyeckas padbora
Tema 4.3 Conepxxanue
PenaktupoBanue 3 D | CymHOCTh  TOHSATHS — «PEAAKTHPOBAHUEY, 3aJa4M
mozenel. Co3fgaHue | pelakTUPOBaHUS 3CKU30B, 3d Mojenell, OCHOBHBIC
3 D monenei. cniocoObl pepaktupoBanus 3 D moneneii. Co3nanue 3
Ortceuenue yactu D Mopneneil ¢ aneMeHTaMu 3aKpyriaeHus (CKpyIJIeHus) 1,2
JeTaITn n (ackamu. Co3zmanme 3d mopenel MO TJIOCKOMY
YepTexy IMOCPEACTBOM ONEPALUU  «BPALICHUS».
Paccedenue aeranu miocKOCTbIO
IIpakTHyeckas padora
Tema 4.4 Conepxxanue
Coznmanme 3d Beimonaenne  mpoektHod  pabotel  «CozmaHue
Moenen aBTOpckux 3d Mojeneil»: BBIOOp MPOCTEHIIHX
IPOCTEHIINX 00BEKTOB (OBITOBBIX,  TEXHHUYECKUX U
00BLEKTOB CTPOUTEITHLHBIX ) IUIA CO31aHUs MOJIEH 1,2

(CaMOCTOHTeHBHO nim C nNoOMOIIbO HpeHOHaBaTeH}I);
000CHOBaHME BBIOOpa, CO3/IaHWE MOJAETH OOBEKTa,
MOJIrOTOBKA

nNpe3CcHTAaIun u MMpEaACTaBJICHUC

BBIIIOJTHEHHOU MOJEIN
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IIpakTHyeckas padora

1|

IIpuxknagHoii Moayas 5. Pazpaborka Be0-caiiTa ¢ HCIOJIB30BAaHMEM KOHCTPYKTOpa Tnibaa

Tema 5.1. Copnepxanue
Koncrpykrop Tunpaa | O6muit - 0030p.  BO3MOXHOCTH ~ KOHCTPYKTOpA.
bubmuoreka O6nokoB. ['paduueckuit penakrop Zero 1
Block. [lTanens ympaBneHuss caitamu. Bribop 12
tapuda. DKcropra Koja
IIpakTHyeckasi padora 1
Tema 5.2 Copnepxanue
Coznanue caiita Co3nanue caifta. Hawano paGotel.  Hactpoiikmu. 1
Mpudrt. ler. Cozmanue namox. 12
IIpakTuyeckasi padora 1
Tema 5.3. Conepxxanue
Co3nanue Co3manmne ctpanui. Croucok crpaHull. Pabora ¢
pa3IUYHBIX BUJIOB | OTAEJILHBIMUA CTpaHUIAMU (Hactpolika, 1
CTpaHUIL OpeAnpocMOTp,  MyOnMKanus,  pedaKTHUPOBaHUE, 12
CITUCKH)
IIpakTuyeckasi padora 2
Tema 5.4. Conepxxanue
Cranpaptable 610kn | Co3aHue JIPHIUHTA U3 CTaHAapPTHBIX OJOKOB Ha 1
BBIOPAHHYIO TEMY 12
IIpakTHyeckas padora 2
Tema S.5. Conepxxanue
[Tanens HaBuranuu | Hymeoid Onok  (co3daHWe, ITaHETW HABHTAIlUH, 1
JNOCTYIIHBIE ~ 2JieMeHThI). PabGota ¢ TekcrTowm, 1,2
HN300paKCHHUSIMHU U BUJIEO
IIpakTHyeckas padora 2
Tema 5.6. Conepxxanue
Hacrporika rimaBHon | CalT: HacTpoiKka JOMEHa, BBIOOP TJIABHOM CTPaHMIIBI, 1
CTpaHUIIbI CTaTUCTHKA, SIHIEeKC MeTpuKka, HacTpoiika HTTPS. 1.2
IIpakTHyeckasi padora 2
Tema 5.7. Conepxxanue 1
[TpoektHast pabota ¢ | [IpoekTHas pabora «Co3/1aHie HHTEPHET-Mara3nHay
HMCIIOJIb30BAHUE IpakTuyeckas padora 1,2
KOHCTPYKTOpa 2
Tunsna
IIpuxknagnoit moxyas 6. TexHosiorum npoasuxkeHus sed-caiita B nTepHere
Tema 6.1. Copepxanue
HNurepHer-mapkeTHHr | MHTEepHET-MapKETHHT: TOHSTHE, HHCTPYMEHTHI 1
NHTepHeT-MapKeTUHTa, HMCCIEI0BAaHUE KAaK 3JIEMEHT 1,2
WHTEpHET-MapKeTHHTa
IIpakTHyeckasi padora 2
Tema 6.2. Conepxxanue 1 1,2
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MeTtonrsl
MIPOJABUKEHHUS B

BaHHepHaH U KOHTCKCTHAad PpCKJIaMbl, pCKJIaMa B

pacchUIKax, pekiamMa B 0yiorax, CcooOOIIecTBax,

NHurepHere COLIMAJIBHBIX CETAX; BUPYCHBI MAapKETUHT
IIpakTHyeckasi padora 2
Tema 6.3. Conepxxanue
Paznuunsble cnocoOsl | CriocoObl  monydeHust  Tpaduka: — ONMpeac/ieHHE
paboTshI ¢ TpaduKa, OCHOBHBIE CIIOCOOBI MOIy4eHHs Tpaduka, 1
KOJIMYECTBOM 0c00EHHOCTH KOHTEKCTHOH peknambl, SEO u SMO 12
OCETUTEIICH NPOJBUKEHUS
IIpakTHyeckas padora 2
Tema 6.4. Conepxxanue
ITonckoBas Ontumuzanuss KoHTeHTa g Slaaekc, Rambler u 1
OINITUMMU3AIUA Google, MHICKCUPOBAHHUC caura IOMCKOBBIMHA 1,2
KOHTEHTA CUCTEMaMH
IIpakTHyeckas padora 2
Tema 6.5. Conepxxanue
Pexnamuas [InaHnpoBaHue W MPOBEICHUE PEKIAMHON KaMIaHUU
KaMIIaHUU B CETH - TIOCTAaHOBKA IIieJiel, BBIOOp wW/mMiHM pa3paboTka 1
HNuTtepuer WHCTPYMEHTOB, MECCEJI)K, BEIOOP TUIOMIA0K, OFOKET, 1.2
oLIeHKa AP PEKTUBHOCTH
IIpakTyeckas padora 2
Tema 6.6. Conepxxanue
[TpoexTHas pabora | I[IpoektHast pabora «IIpoekTHpoBaHHE pPEKIAMHON 1
«IIpoexTupoBanue | kamrmanuu B VIHTepHeTe I KOHKPETHOMH
peKIaMHON MPOAYKIMH/pElIeHH s/ KOMIaHUH/OPTaHU3aLIU K 1.2
KaMIlaHUU B IIpakTuyeckas padora 2
HNurepuere»
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:

— y4eOHOro KaObuHeTa.

Texnudeckue cpeacTBa 0OydeHHUS:

3aHATHS TPOBOAATCS B Y4eOHOH ayAuTOpUM W KOMIIBIOTEPHOM Kiacce,
OCHAIIICHHBIX HEOOXOJAMMBIM yYECOHBIM, METOJMYCCKUM, HWHOOPMAIMOHHBIM,
IPOTrPaAaMMHBIM 00ECTICYCHUEM.

3.2. HudopmarmonHoe obecrnieueHre 00yueHus

Jns peanuzanuu  mporpaMMbl  OMOIMOTEYHBINM (OHJ 00pa3zoBaTeIbHOU
OpraHU3alWK JOJKEH UMETh NeYaTHBIC W/WIIM JICKTPOHHBIC 00pa3oBaTelIbHBIC U
WHPOPMAITMOHHBIE PECYPCHI AJI WCIOJIb30BaHUS B 00pa30BaTEILHOM TPOIIECCE.
[Tpu dopmupoBanum OuOMMOTEYHOTO (DOHIA O00pa30BATEIBHON OpraHU3alueH
BBIOMpAETCSI HE MEHEe OJHOTO W3JaHUs W3 TEPEUMCICHHBIX WKE IMEeUaTHBIX
W3JIaHUN ¥ (WJIK) SJIEKTPOHHBIX U3/IaHUN B Ka4€CTBE OCHOBHOTO, ITPH 3TOM CITUCOK
MOJKET OBITh JIOMOJIHEH HOBBIMU U3JJaHUSIMU.

OcCHOBHbBIE HCTOYHUKH:

1. Nudopmatuka. bazossiil yposensb. 10 kiacc : yueonuk / JI. JI. bocosa,
A. 1O. bocoBa. — 2-e u3zn., crepeorun. - M. : BUHOM. JlaGoparopusi 3HaHMiA,
2020. - 288 c. : ui.

2. Nudopmatuka. 11 xnacc : yue6uuk 6azoBoro yposus / JI. JI. bocosa,
A. 1O. bocoBa. — 4-¢ u3a., crep. - M. : Ilpocsemenue, 2022. — 256 c. : wi. —/or.
MII

JlonoJIHUTEIbHbIE HCTOYHUKU:

1. Topanze, M.JI. Uadopmaruka : yueOHOE mOCOOME I CPEAHETO
npodeccuonanbHoro obpaszosanusi/ JI. JI. Topagze. — Mocksa : M3maTenscTBo
FOpaiit, 2022. — 158 c. — (IIpodeccuonansuoe obpazoanue). — ISBN 978-5-
534-15282-1. — Tekct : snexktpoHHbI // OOpa3zoBarenbHas 1uiatrgopma FOpait
[catiT]. — 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 00I1e00pa3oBaTeIbHOI
JTUCLUUIUTMHBI PACKPBIBAIOTCS Yepe3 AUCHUILUIMHAPHBIEC PE3yIbTaThl, HAIIPAaBICHHbIC
Ha (GopMHpOBaHME OOLIMX M MPOQPECCHOHANBHBIX KOMIIETEHIUH MO pasienaM U
TEMaM CoJIepKaHMsl yueOHOro MaTepuaia.

Oomas/ Pa3znen/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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