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1. OBIIIASI XAPAKTEPUCTHUKA TIIPUMEPHOW PABOYEMN
MPOT'PAMMBI YYEBHOM JUCHUIIJIMHBI YI1.12 UHOPOPMATHUKA

1.1.  OO6nacTte mpuMEHEHUS paboueil MPOrpaMMbI

Pabouass mporpaMma IUCHUIUIMHBI SIBJSIETCS 4YacThi0 00pa30BaTeIbHOU
nporpammbl B cooTBeTcTBUH ¢ DPI'OC CIIO mo cnemmansaoctn 09.02.11
Pa3paboTka u ynpasieHre NporpaMMHBIM 00ECTIEUEHUEM.

1.2. Mecto nuctumiuasl B ctpyktype TTTCC3:
OIl. O6eo6pazoBareibHas MOATOTOBKA

VII. YueOHble mpeamMeThl

VI1.12 UndopmaTuka

1.3. llenum u 3amauv NTUCIMIUIUHBI — TPeOOBAaHUSA K PE3yJIbTaTaM OCBOCHUS
MUCLIUILINHGL:
B pe3yibpTaTe 0CBOCHHUS TUCIIUILIMHBI O0yYarOIIHIACS TIOJDKCH 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 M IPOTHBOPEYHS B  PacCMaTPUBAEMBIX
SIBIICHUAX;

— BHOCHUTHh KOPPEKTHUBBI B  JIEATCIHLHOCTh, OIICHMBAaTh COOTBETCTBHE
PEe3yIbTATOB IEJISIM, OIIEHUBATh PUCKH ITOCJICACTBUI JICSITCIBHOCTH;

— pa3BHBaTh KPEATUBHOE MBIIIJICHUE TIPH PEIICHUH )KH3HEHHBIX MTPOOJIeM;

— BIIAJETH HaBLIKAMH y4eOHO-HMCCIIeI0OBATEILCKON U POCKTHOU
NeATEILHOCTH, HaBBIKAMH pa3pelIeHuUs po0ieM;

— BBUIBIIATH TMPUYUHHO-CIIEACTBEHHBIC CBS3M W aKTyaJU3UpPOBATh 3a/ady,
BBIJIBUTATh THUIIOTE3y €€ PEIICHUs, HAaXOAUTh apTryMEHTHI I JOKa3aTeIhCTBa
CBOUWX YTBEPXKICHUI, 3a1aBaTh TapaMETPhl U KPUTEPUH PEIICHHUS;

— aHaJM3MpOBATh TIOJYYECHHBIE B XOJIC pCIICHUS 3adaydl PE3yJIbTATHI,
KPUTHYECKHA OIICHUBATH UX JIOCTOBEPHOCTD, IPOTHO3UPOBATh H3MEHEHHUE B HOBBIX
YCIIOBHUSIX;

— yMETh TEPEHOCUTH 3HAHUSA B IMO3HABATCIIBHYIO M IMPAKTHUYCCKYI0 00J1acTh
JKM3HEIEITEIbHOCTH;

— YMETh MHTEIPUPOBATh 3HAHUS U3 PAa3HBIX IPEIMETHBIX 001acTel;



— BBIJBUTaTh HOBBIE UJEH, MPEIaraTh OpUruHAIbHBIEC MOAXObl U PEILICHHUS;

— CIOCOOHOCTh WX WCIOJB30BAHHMS B TI03HABATEILHOW W  COIMAILHON
MIPAKTHUKE;

— BJIQJIETh HABBIKAMH MOJYyYEHUS] HHPOPMALIMHM U3 UCTOUHUKOB PA3HBIX TUIIOB,
CaMOCTOSITEJIbHO ~ OCYIIECTBJISITh ~ MOWMCK,  AaHaJIW3, CHCTEeMATH3alUI0 U
MHTEpHpETaLNI0 HHPOPMALIMK PA3JIMYHBIX BUJIOB U (HOPM MPEICTABICHUS;

— CO3/laBaTh TEKCTHI B pa3IUYHbIX (opmMaTax C y4eTOM Ha3zHAYCHUS
uHQOpMaAIIUU U TICJICBOM  ayJUTOpUM, BBIOMpas ONTUMAIBHYIO  (QopMy
MPE/ICTABIICHUS U BU3yaJIN3alIUy;

— OIICHUBATHh JOCTOBEPHOCTH, JISTUTUMHOCTh HH(GOpPMAIINH, €€ COOTBETCTBUE
IIPaBOBBIM M MOPAJIBHO-3THYCCKUM HOPMaM;

— WCIONB30BaTh CpEICTBAa HWH(MOPMAIMOHHBIX W  KOMMYHHUKAITMOHHBIX
TEXHOJIOTUIA B PEIICHUH KOTHUTHBHBIX, KOMMYHUKATUBHBIX U OPTraHU3AIIMOHHBIX
3a1a4 C COOJIOJICHHEM TpeOOBaHWK SPrOHOMHMKH, TEXHHUKH O€30IacHOCTH,
TUTHCHBI, PECYypCOCOEpEKEHUsS, TMPaBOBBIX M OJTHYECKMX HOPM, HOPM
nH(pOpMaIIMOHHOM 0€30TTaCHOCTH;

— BIAJETh  HABBIKAMH  pACIO3HABAaHUS W 3allUThl  WHOOpMAIH,
nH(pOpMaITMOHHOM 06€301aCHOCTH JTUIHOCTH,

— yMETh OpPTraHHW30BBIBaTh JUYHOEC WH(GOPMAIIMOHHOE MPOCTPAHCTBO C
WCITOJIb30BAaHUEM PA3IMIHBIX CPEJCTB ITN(DPOBBIX TEXHOJIOTHA;

— yMETh pealin30BaTh ATAIbI PEIICHUS 33/1a4 Ha KOMITBIOTEPE;

— yMEHHE pealM30BbIBAaTh HA  BBIOpAHHOM I HW3YYCHUS  SI3BIKE
nporpammupoBanusi Beicokoro ypoBHs ([lackamb, Python, Java, C++, C#)
TUIIOBbIE AJITOPUTMbI OOPAOOTKHU YHMCEJ, YMCIOBBIX MOCIEAOBATEIBHOCTEN U
MAacCHBOB: TIPEJICTaBIICHHE 4YHCIa B BHUAC HaOOpa MPOCTBHIX COMHOKUTEICH;
HAaXOXXJEHUE MAaKCUMaJbHOM (MHUHUMAaIbHOW) IM(PHl HATYypaJbHOTO YHCIIA,
3alUCAaHHOTIO B CUCTEME CUMCIIEHUSI C OCHOBAHUEM, HE TIpeBbimatomum 10;

— BBIYUCIICHHE OOOOIICHHBIX XapaKTEPUCTUK DSJIEMEHTOB MacCHUBa HWJIU
YUCJIOBOU MOCJIeIOBATEILHOCTH (CyMMBHI, IPOU3BECHUS CpEIIHETO
apupMETHIECKOTO, MUHUMAJILHOTO ¥ MaKCHMAJIBHOTO 3JIEMEHTOB, KOJIMYECTBA
3JIEMEHTOB, YAOBJICTBOPSIONINX 33JAHHOMY YCIIOBHIO);

— BIAJETh MPEJCTABICHUSMU O POJU HMHPOPMAIMU U CBSI3aHHBIX C HEH
IPOIICCCOB B IPUPOJE, TEXHUKE H OOINECTBE; IOHATHAMHU «HHMOpMAIIHIY,
«HGOPMAIIMOHHBIN MTPOIIECC), «CUCTEMAY, KKOMIIOHEHTHI CHUCTEMBI» «CUCTEMHBIN
b dexTy, «mHDOPMAIIIOHHAS CUCTEMAaY, CHCTEMa YIIPaBICHUSY;

— BIAJETh METOJlaMu TOMCKa wuH(popmanuu B cetu HHTEpHET; yMmeTh
KPUTHYECKU OIICHUBATh WH(POPMAITHIO, TTOYICHHYIO U3 ceTH MHTepHET;



— XapakTepu3oBaTh OOJbIINE JAaHHbIE, PUBOAUTH MPUMEPbl UCTOYHUKOB UX
MOJIYYeHHS M HapPaBJICHUS UCTIOJIb30BAHMUS;

— BIJIAJIETh HaBbIKAMHU PabOTHI C OMEPALMOHHBIMU CHCTEMaMH M OCHOBHBIMHU
BUJAMH TPOTPAMMHOIO OOEeCHedeHus s pemeHus ydeOHbIX 3a7ad 1o
BBIOpAHHOM CIIEITUaTN3allNN;

— YMETh ONpEeNesITh HHPOPMAIIMOHHBIM 00BEM TEKCTOBBIX, IpaQUUEeCcKUX U
3BYKOBBIX JAHHBIX MPH 3aJaHHBIX NTapaMeTpax AUCKPETU3ALINU;

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

— HCHOJB30BaTh MPOCTEUIINE KOIbI, KOTOPHIE IMO3BOJSIOT OOHApPYKUBATh U
UCITPaBJIAThH OLIMOKU MPU NIepeiaue JaHHbIX;

— yYMeTh YHTaTh W TOHMMATh MPOTPAMMBI, PEATH3YIOIINE HECI0XKHbIE
aJITOPUTMBI 00OPAaOOTKH YMCIOBBIX M TEKCTOBBIX JIAHHBIX (B TOM YHCIIE MACCUBOB U
CUMBOJIBHBIX CTPOK) Ha BBIOPAaHHOM [JIsl W3YYCHHUS YHHUBEPCAJIBHOM SI3bIKE
nporpamMmupoBaHus Bbicokoro ypoBHs (Ilackans, Python, Java, C++, C#);
aHAJIM3UPOBATh AJNTOPUTMBI C UCIIOJIb30BAaHUEM TAOJIUI] TPACCUPOBKHU; OMPEIEIAThH
0e3 UCIOJIb30BaHUS KOMIIBIOTEpA PE3YJIbTAThl  BBIMIOJHEHHUS]  HECJIOXKHBIX
porpamMm, BKJIIOYAIOMIMX IUKJIbI, BETBICHUS U MOAIPOTrpamMMbl, MpU 3aJaHHBIX
UCXOAHBIX JTAHHBIX; MOJIU(UIIMPOBATH TOTOBBIE MPOTPAMMBI ISl PELICHHUS] HOBBIX
3aJa4, HUCIHOJB30BaTh HMX B CBOMX IIporpaMMax B KauecTBE MOJIIPOrpaMm
(mpouenyp, QpyHKIHiL);

— yYMeTh CO37aBaTh CTPYKTYpUPOBAaHHbIE TEKCTOBbIE JIOKYMEHTBHl U
JIEMOHCTPALIMOHHBIE MaTepHabl C UCIOJIb30BAHUEM BO3MOKHOCTEH COBPEMEHHBIX
IPOrPaMMHBIX CPEACTB U OOJIaYHBIX CEPBUCOB; YMEHHE UCIOIb30BaTh TAOIMYHBIC
(pensiioHHBIE) 0a3bl JAHHBIX, B YaCTHOCTH, COCTABIIATH 3aIPOCHI B 0a3aX JTaHHBIX
(B TOM YHCJI€ BBIUYUCISIEMbIE 3allPOCHI), BBIMOIHITh COPTUPOBKY U MOUCK 3arucei
B 0a3e JaHHBIX;

— HamoJHATH pa3paboTaHHyr0 0a3y JaHHBIX; YMEHHE HCIOJIb30BaTh
AJIEKTPOHHBIE TaOMWIBI [JIsi aHajau3a, MPEACTaBICHUS U OO0paOOTKU JaHHBIX
(BKJIIOYAsi BBIYHMCIEHHE CYMMBI, CPEIHEro apu(MeTnyeckoro, HamOOJBIIETO0 M
HAaMMEHBILIEr0 3HAaUECHH, pELIEHUE YPABHEHUI );

— YMETb UCIOJIb30BaTh KOMIBIOTEPHO-MATEMATHUYECKUE MOJENU NIl aHalu3a
00BEKTOB U TMpOIECCOB: (POpPMYyIUpOBaTh 1€Jb MOJEIUPOBAHUS, BBINOJIHATH
aHaJIU3 pe3yJIbTaTOB, OJIYYEHHBIX B XOJI€ MOJICTUPOBAHMUS;

— OILICHHUBATh a/ICKBATHOCTh MOJIENIM MOJECIUPYEMOMY OOBEKTY WIIH MPOIECCY;
IPEJICTaBISTh PE3YJIbTaThl MOACIMPOBAHUS B HATJISITHOM BH/IE;

— yMeTh  KJaccH(UIMpPOBAaTH  OCHOBHBIE  3aJaud  aHAJIM3a  JIAHHBIX
(mporHo3upOBaHue, KIaccu(uKaIms, KIacTepu3alns, aHaIn3 OTKIIOHCHUH );



— TOHMMAaTh TOCIEAOBATENbHOCTh PEIICHUs 3a/Jad aHaiu3a JaHHBIX: cOOp
NEPBUYHBIX JaHHBIX, OYUCTKA M OIEHKA KadyecTBa JIAHHBIX, BBIOOP W/HIIU
NOCTPOEHUE MOJENM, MpeoOpa3oBaHUE [JIAHHBIX, BHU3yalIM3alus JAHHBIX,
WHTEpIIpETalNs pe3yJIbTaTOB;

— YMETh OIPEIENATh CPEIHIOK CKOPOCTh II€pe]ayd JaHHBIX, OLICHUBATH
U3MEHEHUE BpPEMEHU TMepeayd Npu HW3MEHEHHH WH(OPMAIMOHHOTO o0bema
JAHHBIX ¥ XApAaKTEPUCTUK KaHAJIa CBSI3H;

— yMEThb CTPOUTH KOJ, OOCCIEUYHBAIONIMNA HAUMEHBIIYI0O BO3MOXKHYIO
CPEIHIOI0 JJIMHY COOOIIEHUS TP H3BECTHOM YACTOTE CHMBOJIOB; TMOSICHSTH
MPUHITUIIBI PA0OTHI MPOCTHIX AJTOPUTMOB CIKATHS TAHHBIX;

— yMETb HCIOJIb30BaTh MPHU PEIICHUH 337a4 CBOMCTBA MO3UIIMOHHOMN 3aIllUCH
YuCell, aITOPUTMBI TOCTPOCHHUS 3aMKMCH YKCIIa B TO3UIIMOHHOM CUCTEME CUUCIICHUS
C 3aJlaHHBIM OCHOBAHHMEM W TOCTPOCHMS YMCJIA MO CTPOKE, COJAEpIKallel 3amuch
ATOTO YHUCJa B MO3UIIMOHHON CUCTEME CUMCIIEHHUS C 33JJAHHBIM OCHOBAHUEM;

— yMETh BBINOJHATH apumeThyeckue omnepanuyd B MO3UIIMOHHBIX CHCTEMax
CUHUCJICHUS,

— CTPOUTH JIOTUYECKOE BBIPAKECHUE B JAUZBIOHKTHBHOW M KOHBIOHKTHBHOMN
HOPMaJIbHBIX opMax Mo 3aaHHOUN TabJIMIEe ICTUHHOCTH;

— HccienoBaTh  00JlacTh  MCTUHHOCTHM — BBICKA3bIBaHUsSA,  COJEpPIKAIIETo
NIEPEMEHHBIE; PEIlIaTh HECIOKHbBIE JJOTUUECKUE YPABHEHHUS;

— yMETh pelIaTh aJTOPUTMUYECKHE 3aJa4M, CBSI3aHHBIC C aHATU30M T'padoB
(3a7auM  TOCTPOEHHUS ONTUMAIBHOTO TYTH MEXAy BepliuHaMu rpada,
ONpPENCIICHUS]  KOJIMYECTBA  PAa3IMYHbIX  MyTed  MEXKIy  BEpIIMHAMU
OPUEHTUPOBAHHOTO AITUKINYECKOTO Tpada);

— yYMETh WCIOJIb30BaTh JICPEBbS IMPU aHAINU3E W TOCTPOCHUHU KOJOB W JJIs
NpeACTaBIeHUs] apu(METHUECKUX BBIpAXEHUN, 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
(cyMMupoBaHHE DJIEMEHTOB MAacCHBa, COPTUPOBKA MacCHUBa, IepeOOpHbIC
QJITOPUTMBI, IBOMYHBIA MOUCK) U MPUBOAUTH MPUMEPHI HECKOJIBKUX aJITOPUTMOB
PA3HOM CJIOKHOCTH JIJTA pEUICHUS OJTHOM 3aJ1a4u;

— yYME€Th OCYIIECTBIIATh aHAIU3 MPEIJIOKEHHON MPOrPaMMBI: OMPEACIAThH
pe3ynbTaThl pabOTHI MPOrPaMMBbI TIPU 3aJaHHBIX WCXOJHBIX JIAHHBIX; ONPEICIISTh,
IpU KaKUX HUCXOIHBIX JAHHBIX BO3MOXKHO IMOJYyYECHHE YKa3aHHBIX PE3yJIbTATOB;
BBISIBJISITH JIAHHBIC, KOTOPHIE MOT'YT MPUBECTU K OMIMOKE B pabOTEe MPOrpaMMbl;
bopMyIUpPOBATH MPEAJIOKEHHUS 110 YIYUIIEHUIO TPOTPAMMHOTO KOJIa;



— yMeTh pa3palaThiBaTh M pEaJU30BbIBATH B BHJIE Iporpamm 0a30BbIe
IITOPUTMBI; UCIIOJIB30BAaTh B MPOrpaMmax JIaHHbIE Pa3IMYHbIX THUIIOB C y4E€TOM
OTpaHUWYECHUI Ha HMANAa30H UX BO3MOXKHBIX 3HAYEHUH, MPUMEHATH NPU PEIICHUU
3a]1a4 CTPYKTYPBI JaHHBIX (CIHCKH, CIOBApH, CTEKH, OUEPEIH, ICPEBDS);

— TPUMEHSATh CTaHJAPTHBIE U COOCTBEHHBIE MOANPOTPAMMBI sl 00pabOTKU
YUCJIOBBIX TAHHBIX U CUMBOJIBHBIX CTPOK;

— WCIOJIb30BaTh IIPH pa3pabOTKe MporpamMm OUOIMOTEKH TOIIPOTPaMM;

— yMEHHE JOKYMEHTHPOBATh IPOTPAMMBI;

— yMETh CO37aBaTh BEO-CTPAHUIIBL;

— YMEHHE HCIIOJIb30BaTh 3JIEKTPOHHbIE TAaOIUIIBI VISl aHAIN3A, PEACTABICHUS
U 00pabOTKU JTaHHBIX (BKJIOYasi BHIOOP ONTUMAJIBLHOTO PELICHUS, TOA00p JIHUHUU
TpeH/Ia, pEIICHUE 3aa4 MPOTHO3UPOBAHNSA);

B pe3ynbTaTe 0OCBOSHHS IUCHUIUIMHBI 00YYaIOUIHIICs TOKEH 3HATh:

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

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

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

— TIOHHMMATh Yrpo3y MH(POPMAIIMOHHON 0€30MacHOCTH, UCIOIb30BaTh METOIbI
W CPEJICTBa MPOTUBOJCHUCTBUSI STUM Yyrpo3aM, COONIOJCHHE 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 PA3JIMUHbBIX 00JIACTSIX;

— HaJIW4YMe  TPEACTaBICHU 00  HCMNONb30BaHUM  HMH()OPMALIMOHHBIX
TEXHOJOTHI B pa3IMYHbIX MPOdecCHOHANBHBIX cepax;

— COpPTHUPOBKY JIEMEHTOB MACCHBA;

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

— TEHJCHIMU Pa3BUTHUS KOMIIBIOTEPHBIX TEXHOJIOTUN;

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



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

— TIOHUMaTh OCHOBHBIC TPUHIIMIBI JUCKPETU3AIMH PA3JTUYHBIX BUIOB
uHbOopMaIuy;

— BIAJCTh TEOPETUYECKUM  amnmnapatoM, MO3BOJSIOIIMM  OCYIIECTBISATh
NPEACTABICHUE 3aJaHHOTO0 HATYpPAJIbHOIO 4YHCJIAa B PA3IMYHBIX CHCTEMax
CUHCIICHUS, BBITIOJHATH IMPEOOpa3OBaHMS JIOTHYCCKUX BBIPAKCHUM, HCIIOIB3YS
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 aNTOpUTMBI OOPAOOTKM YHCIOBOM M TEKCTOBOW HWHGOpMAIIH
(3amuch YKceN B MO3UIIMOHHOW CHUCTEME CUWCIICHUS, JETUMOCTh IENbIX YHCET;
HAXOXKJIEHUE BCEX MPOCTHIX YKCEII B 33/ITAHHOM JTUATIA30HE;

— 00paboTKa MHOTOPa3PsIHBIX LEIbIX YHCEIT;

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

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

— 3HaTh (PYHKIIMOHAIHHBIC BO3MOKHOCTH MHCTPYMEHTAIBHBIX CPEACTB CPEJIbI
pa3pabOTKH; yMEHHE HCIOJIb30BaTh CPEJCTBA OTJIAJAKH TIPOrpaMM B CpeJe
POrpaMMUPOBAHMUS;

— BIAJCTh OCHOBHBIMH CBEACHUSMH O 0aszax MJaHHBIX, HX CTPYKTYpE,
CpeACTBax CO3/JaHusl U pabOThI C HUMU; UCIOJI30BaTh TAOIMYHBIC (PEIISAIIMOHHBIC)
0a3bl TAaHHBIX U CIIPABOYHBIC CHCTEMBI

1.4.  KonnuecTBO 4acoB Ha OCBOCHHUE TUCIUILINHBI:

MakcumanbHON yaeOHOM Harpy3ku oOydaromierocs: 148 yacos, B TOM 4ucIe:

— obs13aTenbHas ayauTOpHas yueOHast Harpy3ka (Bcero) 72 Jaca, W3 HUX
npakTuueckas pabota — 40 gaca.

— poMEeKyTouHas arrectanus — 10 4acos;

— caMocTosiTeNbHas paboTta — 66 yacos.

1.5. Ilnanupyemble  pe3yibTaTbl  OCBOEHHsS  00II€00pa3oBaTEeIbHON
mucouininiel B cooTBeTcTBUU ¢ PI'OC CIIO 1 Ha ocHoBe ®I'OC COO

Koo u

[Inanupyemsle pe3ynbTaTbl OCBOCHUS AUCLUIUINHBI
HaVMEHOBAHHUE




bopMHUpyeMbIX
KOMIIETEHIINH

O6mmue

JucuunimHapHbie
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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
YHHUBEpPCaJIbHBIMU YYEOHBIMU
MM03HABATEIbHBIMU
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
IEepCOHANBHBIX  JAaHHBIX; COOJIO/CHHE

TpeOOBaHUN TEXHUKH OE30MaCHOCTH |
THTUEHBI TIPU paboTe C KOMITBIOTEPAMHU U

JIPYTUMH (G poBOro
OKpY>KEHUs; IOHUMAHHUE [IPABOBBIX OCHOB

KOMIIOHEHTaMH
UCTIOJIb30BaHUS KOMITBIOTEPHBIX
nporpamm, 06a3 JaHHBIX ¥ 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  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 (Ilackamb, 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
CUCTEME CUHCJIEHMSI C OCHOBAaHUEM, HE
MPEBBIIAIOITUM 10;

0000IICHHBIX XapaKTEPUCTHK JJIEMEHTOB

BBIYHMCIICHHUEC

MaccHuBa 158117 YHCIIOBOM
MOCJIEIOBATEIbHOCTH (CyMMBI,
MIPOU3BEICHUS CpEeIHero
apu(METHUECKOro, ~MHUHUMAIBHOTO |

MAaKCHUMAJIbHOI'O 3JICMCHTOB, KOJIHYCCTBa

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,
TOTOBHOCTh  OCYUIECTBIISThH
MIPOEKTHYIO 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 HaIpaBJICHUs
UCIIOJIb30BaHNS;

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

MOOUJIPHBIX KOMITBIOTEPOB; TCHICHIIUI

PasBUTUA KOMIIBIOTCPHBIX TGXHOHOFHﬁ;

BJIAACTH HaBBIKaMU pa6 OThI C
ONnepainOHHBIMHA CHUCTEMaMU n
OCHOBHBIMHU BUJaMu IporpaMMHOIO

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  Pa3IM4YHBIX BHUJIOB
uHpOpMaLnu; yYMETh OTIpeNeNATh
UHPOPMALIMOHHBIA  00BEM  TEKCTOBBIX,

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

JIOITYCKAOTIINE 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
0e30macHOCTH;

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

IIO3BOJJIAIOIIIUM OCYHICCTBIIATDH
MPEICTABJIICHUE 33JJaHHOTO0 HATYypPaJIbHOT'O
Yuciia B pa3JIMYHbIX CUCTEMAX CHUCIICHUA,
BBITIOJIHATH Hp606paBOBaHI/IH JJOTUYCCKUX
BBIPAXECHHM, MCTOJIb3YsI 3aKOHBI aare0pbl
JIOTUKH; OMNPENENsATh KpaTdaWllui MyTh

BO B3BEUICHHOM TIpade U KOJIUYECTBO

nyTen MEXKITY BEpILIMHAMU
OPUEHTHUPOBAHHOT'O AIMKIMYECKOT 0
rpada;

- YMCThb YUTAThb U NMOHUMATL NPOrpaMMEI,
peanu3yromue HECIOXKHBIE  aJITOPUTMBI
00paboTKu
JaHHBIX (B TOM YHCIE MAacCHBOB H
CUMBOJILHBIX CTPOK) Ha BBIOPAHHOM IS

YUCIOBBIX W  TCEKCTOBBIX

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

UCIOJIb30BAaHUEM TaOJIUI] TPAaCCUPOBKH;

OMpPCACIIATh oe3 HUCIIOJIB30BaHUA
KOMIIBIOTEpA PE3YyJIbTAaThl BBIIIOJHCHHA
HECCJIIOKHBIX IIpOorpaMM, BKIHOYarOIINX

LUKJIbI, BETBJICHUS U MTOJIIPOTrPaMMBI, ITPH
3aJJaHHBIX HCXO/HBIX JAHHBIX;
MOIU(HUIMPOBATE TOTOBBIE MPOTPAMMBI
JUISl pELIEHNs HOBBIX 33]a4, 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 CEPBHCOB; YMEHHE
HCIIOJIb30BaTh TaOMUYHEIE (PENIAIIMOHHBIC)
0a3bl JaHHBIX, B YaCTHOCTH, COCTaBJISATh
3ampockl B 0a3ax JaHHBIX (B TOM YHCIIC
BBIUKCIISIEMBIE  3aIlPOCHI),
COPTUPOBKY UM TIOMCK 3amuceii B 0aze
JIAHHBIX;, HATIOJHITH pa3pabOTaHHYIO 0a3y

JaHHBIX, YMCHHC

BBITIOJIHATH

UCTIONIb30BATh
SIIEKTPOHHBIC 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, 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

YII.12 TH®POPMATHUKA

2.1. OObeM IUCHUIUIMHBI U BUBI Y4eOHOM pabOThI

Bua yueOHo# padboThl

O0beM yacoB

MakcumanbHas ydeOHas Harpy3Ka (BCero) 148
O0s3aTenbHas ayIuTOpHAs yueOHasi Harpy3ka (BCero) 72
B TOM YHUCIIE:
JICKIIMOHHBIE € 3aHSTHSI (eciu npedycMompeHo) 32
71ab0paTOPHBIE 3aHITHS (eciu npedyCMOmMpPeEHO) -
npakTUdeckasi pabota (eciu npedycmompeHo) 40
KOHTPOJIbHBIE pa0OTHI (eciiu npedycmompeHo) -
KypcoBasi pabota (IIpOeKT) (eciu npedycmompeHro) -
CamocrosTenbHas pabora obydaronierocs (BCero) 66
[TpoMexxyTouHas aTTecTanus 10
[IpomesxyTounas arrecranus B popme 3auer ¢
OLICHKOM
2.2. Tematudeckuii IIaH U COACPKAHNE TUCITUTUTHBI
HaunmeHoBaHue Coaep:xanue yueOHOro marepuania (ocHopHoe u | Oobem | YpoBeHnb
pa3/iesioB M TeM npo¢eccuoHAILHO-OPHEHTHPOBAHHOE), YacoB | OCBOEHUS
JIa0opaToOpHbBIE U NMPaKTHYecKast padora,
NPHUKJIATHON MOAYJIb (IPH HAJTUYHMH)
Conep:xxanue
Paznea 1. Undopmanust u uHGoOpMANMOHHAS AeSITEJIbHOCTD YeJI0BEeKa
Tema 1.1. Conepxxanue
WNudopmanus u [lonarue «uHpOpManUs» Kak (yHIAMEHTAIbHOE
MH(OPMAIIMOHHBIE | MIOHATHE COBpEeMEHHO# Hayku. IIpeacraBieHue 00 1
IIPOLIECCHI OCHOBHBIX  HMH(OPMAIMOHHBIX  Tpoleccax, O 1,2
cucremax. Konuposanue napopmanmu Muabpopmanus
¥ MTH(POPMAIMOHHBIE MTPOLIECCHI
IIpakTuyeckasi padora 1
CamocrosiTesbHAs paboTa 1 1,2,3
Tema 1.2. Conepxanue
ITogxone! k ITonxoner K U3MEPEHUIO uHpopManuu
U3MEPECHUIO (conmepxarenbHbIN, andaBUTHBIA, BEPOSTHOCTHBIN).
uHpopmaruu Enuautsn U3MEPEHUS uH(pOpMaLUH.
Nudopmanmonnbie  00BEKTHI  pPa3IMYHBIX  BHIOB. 1 12
YHHUBEPCATLHOCTH JTUCKPETHOTO (g poBoro) ’
npencraBienus nHGopmaruu. Ilepenava u xpaneHue
uHpopmanuu. OrmpeneneHue 0OOBEMOB pa3IMYHBIX
HocuTeneil nuapopmaru. Apxus nHpopMauu
IIpakTHyeckasi padora 1
CamocrosiTeibHasi padoTa 1 1,2,3
Tema 1.3. Conepxanne 1 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 3OBM.
YcerpolicTBo Apxurektypa OBM 5 nokonenus. OCHOBHbIE
KOMIIbIOTEpa XapaKTepUCTUKU  KOMIbIOTepoB.  [Iporpammuoe
oOecnieueHue: KiaccupuKalus W €ro Ha3zHAueHUE,
CETeBOE MPOrpaMMHOE oOecreueHne
IIpakTHyeckas padora
CamocrosiTesbHAs paboTa 1,2,3
Tema 1.4. Conepxxanue
Koauposanue [IpencraBieHue O pa3iIUYHBIX CUCTEMaxX CUHCIEHUS,
nH(pOpMaLINH. IPEJICTAaBICHUE BEIIECTBEHHOIO YHCIa B CHUCTEME
CucTeMbl CYMCIIEHHS | CYMCIICHHS C JTFOOBIM OCHOBAHHEM, MEPEBOJI YHCIIA U3
HEJIECATUYHON TMO3ULUMOHHOW CUCTEMbI CUMCIICHUS B
JIECATUYHYIO, MEPEBOJ BEIIECTBEHHOro uucia u3 10
CC B pmpyryio CC, apudmernueckue IEHCTBUS B
pasnbix CC.
[IpencraBieHne  YHCIOBBIX  JAaHHBIX:  0OLIUE 12
OPUHLIMIIBI  MPEACTaBICHUS  JTaHHBIX, (opmathl ’
MPEJICTABICHUSI YUCEIL.
[IpencraBieHne  TEKCTOBBIX  JIaHHBIX:  KOJOBBIE
TaOJIUIIBI CHMBOJIOB, 00EM TEKCTOBBIX JTAHHBIX.
[IpencraBnenue rpadguuecKux JaHHBIX.
[IpencraBieHue 3ByKOBBIX JaHHBIX.
[IpencraBinenue BUaCOIAHHBIX.
KoaunpoBanue naHHbIX TPOU3BOILHOIO BUA
IIpakTnyeckas padbora
CamocrosiTeibHasi paboTa 1,2,3
Tema 1.5. Conepxanue
DJIEMEHTHI OcHOBHBIE TTOHSTHSI aNTeOphI JOTUKU: BHICKA3bIBAHNE,
KOMOMHATOPHKH, JOTUYECKHE  ONepaluy, TOCTPOCHHUE  TaOIHIIBI
TEOPUH MHOJKECTB M | HCTUHHOCTH JIOTHYECKOTO BhIpaxeHus. ['paduaeckuit
MaTeMaTH4eCcKOi MeTon anreOpsl Joruku. [loHsTHE MHOXeECTBa. 1,2
JIOTUKU MomHocTb MHO’KECTBA. Oneparuu HaJ
MHOKecTBaMu.  PemieHue — joruueckux  3ajaad
rpadu4ecKuM CrIocoooM
IIpakTHyeckas padora
CamocrosiTesibHAs paboTa 1,2,3
Tema 1.6. Conepxxanue
KomnrerorepHusie Komnreiotepusie cetn ux knaccudukanus. Paborta B
CETH: JIOKaJIbHbIE JOKaIbHOM ceTH. Tomosorum JOKaJIbHBIX CETEM. 19
:

cetH, ceTb IHTEpHET

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

CamocrosiTesibHAs paboTa 1,2,3
Tema 1.7. Copnepxanue
CayxOb1 UnTepHeTa | CiyxObI U cepBrchl IHTepHETa (3JCKTPOHHAS 11OYTa,
BHJICOKOH(DepeHIINH, bopyMBl, MECCEHIXKEPHI,
comanbHbie  cetw). llouck B HHTepHere. 12
OnexkTpoHHass kommepuus. LludpoBsie  cepBUCH ’
rOCyJapCTBEHHBIX YCIIYT. JlOCTOBEpHOCTD
uHpopmanuu B IHTEpHETE
IIpakTHyeckas padora
CamocrosiTesibHasi padoTa 1,2,3
Tema 1.8. Conepxxanue
CereBoe xpaneHue | OpraHu3zaius JINYHOTO UH(OPMAIIOHHOTO
TaHHBIX U npoctpancTBa. OOnauHble XpaHWIMIIA —JAHHBIX.
1(poBoro KOHTEHTa | Pa3aenenue mpas IOCTyNa B OOTAYHBIX XPAHHMIAIIAX.
KomnnexkruBnas pabota Haj JIOKYMEHTaMH. 1,2
Colmronenre Mep 0€30MacHOCTH, TIPEIOTBPAIIAOITIX
HE3aKOHHOE pacnpocTpaHeHue MEePCOHANBHBIX
JTAHHBIX
IIpakTHyeckas padora
CamocrosiTesibHAs paboTa 1,2,3
Tema 1.9. Copepxanue
HNudopmannonnas | Madpopmarmonnas 0€30MacHOCTb. 3amura
0€301MacHOCTb uHpopmanuu. HHopmannonHas 06e€30MacHOCTh B
MHUpE, Poccun. Bpenonochbie MPOTrPAMMBI.
AHTUBHpPYCHBIE  mporpaMmbl.  be3omacHocTb B 12
WHrepuere (cereBble  yrpo3bl, MOLIEHHHYECTBO). '
Tpenabl B pa3BUTUN TUPPOBBIX TEXHOJOTHIA; PUCKH U
IPOTHO3Bl HCIOJB30BaHUS LU(POBBIX TEXHOJIOTHIMA
IpY PEUICHUU NPO(eCcCHOHANBHBIX 3aaul
IIpakTnyeckas padora
CamocrosiTeibHasi padoTa 1,2,3
Pa3znen 2. Mcnonb3oBaHue NporpaMMHBIX CUCTEM U CEPBHUCOB
Tema 2.1. Copepxanue
Oo6paboTka TekcToBBIE  JTOKYMEHTHL. BHIBI  TPOrpaMMHOTO
nHpopmaruu B obecneyeHus JUIS 00paboTKu TEKCTOBOU
TEKCTOBBIX nHpopmaruu. Co3gaHue TEKCTOBBIX JIOKYMEHTOB Ha 1,2
mporeccopax KOMIIbIOTEepe (omepaluy BBOJA, PEAAKTHUPOBAHUS,
dbopmaTupoBaHHS)
IIpakTyeckas padora
CamocrosiTesbHAs paboTa 1,2,3
Tema 2.2. Conepxxanue
TexHonoruu MHorocTpaHuyHbIe JIOKYMEHTBHI. Crpyxrypa
CO3/1aHUS JIOKYMEHTA. ['unepTexcToBbIE JIOKYMEHTBI. 12
CTPYKTYypupOBaHHEIX | CoBMecTHasi pabota Haj HoKymMeHToM. [11abmoHE.
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TEKCTOBBIX IIpakTHyeckas padora
JIOKYMEHTOB CamocrosiTeibHast padoTa 1,2,3
Tema 2.3. Copnepxanue
Komnbrorepnas Komneiotepnast rpadpuka u e€ Bunel. Dopmarsl
rpaduka u MYJIBTUMEAUHHBIX (haiisioB. ['paduueckre peaakTopsl
MyJIbTUMEANA (ITO Gimp, Inkscape). Ilporpammbl Mo 3amucu Hu 1,2
penaktupoBanuss  3Byka (IIO  AymmoMacrep).
[Iporpammel penaktupoBanus suneo (110 Movavi)
IIpakTHyeckas padora
CamocrosiTeibHasi paboTa 1,2,3
Tema 2.4. Conepxxanue
Texnonoruu TexHonorun oOpaOOTKM  pa3IUYHBIX  OOBEKTOB
00paboTku KOMITBIOTEPHON TpauKku (pacTpoBble M BEKTOPHBIC 1,2
rpadu4ecKux n300pakeHust, 00paboTKa 3ByKa, MOHTaX BHJIEO)
0OBEKTOB IIpakTuyeckasi pabora
CamocrosiTeibHasi padoTa 1,2,3
Tema 2.5. Conepxxanue
[IpencraBnenue Bunel koMmnbproTepHbIX Inpe3eHTanuil. OCHOBHbIE
npo(eCCHOHANBHON | 3Tambl  pa3pabOTKU  MpE3CHTAllMH. AHHMMAUs B
uHpopmanuu B Bufe | npescHrarmu. [llabaonsl. Kommosumus 00BEKTOB 1.2
MpE3EHTALHI NpEe3eHTaluu
IIpakTnyeckas padbora
CamocrosiTeibHasi padoTa 1,2,3
Tema 2.6. Copnepxanue
WnTepaktuBHble U | [IpuHIUITBI MYJIbTUMEANS. WnTepakTuBHOE
MYJIbTUMEAMMHLIE | MIPEACTaBICHUE HHPOPMALIUU 12
00BeKThI HA criaiine | [pakTuueckast pabora
CamocrosiTeibHasi paboTa 1,2,3
Tema 2.7. Conepxxanue
I'uneprekcroBoe A3pik pazmetku runeprekcta HTML. Odopmienue
IIpEJICTaBICHNE THIEPTEKCTOBOM  CTpaHUIbl. BeO-caiitbl u  BeO- 1,2
uHpopMaun CTpaHUIIbI
IIpakTnyeckas padbora
CamocrosiTeibHasi padoTa 1,2,3
Pasznean 3. UndopmaumonHoe MoaeTUpOBaHe
Tema 3.1. Copepxanue
Mopenu u IIpencraBieHne O KOMIBIOTEPHBIX MOACIAX. Buisl
MOJICIINPOBAHHE. Mojeneil. AnekBaTHOCTh Mozenu. OCHOBHBIE 3Tarlbl 1,2
Oransl KOMITbIOTEPHOI'0 MOAEIUPOBAHUS
MOJICTTUPOBAHUS IIpakTnyeckas padora
CamocrosiTesibHAs paboTa 1,2,3
Tema 3.2. Conepxanue
Criuckwy, rpadpsl, Crpykrypa undopmanuu. Crnucku, rpadsbl, AepeBbsl. 1,2

JICPEBBST

AJITOPUTM MTOCTPOEHUS JIepEBa pEIICHUI
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IIpakTHyeckas padora

CamocrosiTesibHAs paboTa 1,2,3
Tema 3.3. Conepxxanue
MaremaTnueckue AJITOPUTMBI  MOJECIUPOBAHUS KpaTUAWIIMX IyTEH
MOJIEH B Mexnay BepmuHamu (Anroputm JleiikcTper, Meton
npoeCCUOHATIBHON | IMHAMUYECKOTO  MPOIPAaMMHPOBAHHUS). DJICMEHTHI 12
obnactu TEOPUU UT'P (BBIUIPHIIIHAS CTPATETHs])
IIpakTyeckas padora
CamocrosiTesibHAsA paboTa 1,2,3
Tema 3.4. Conepxanue
[Tonstue anroputma | [Monarue anropurma. CoiicTBa anropurMa. CriocoObI
U OCHOBHBIE 3anucu  anroputMa. OCHOBHBIE aJITOPUTMUYECKHE
QITOPUTMUYECKUE | CTPYKTYpPBHL.  3alUCh  QITOPUTMOB  HA  SI3BIKE
CTPYKTYpBI nporpammupoBanus (Pascal, Python, Java, C++, C#). 12
AHanu3 ajaropuTMOB C TOMOIIBI0 TPACCHPOBOYHBIX
Ta0JIHIT
IIpakTnyeckas padbora
CamocrosiTeibHasi paboTa 1,2,3
Tema 3.5. Conepxxanue
Ananu3 anroputMoB | CTpyKTYypUpOBAaHHbIE THIBl JaHHBIX. MacCHBBL
B npoheccroHanbHON | BeriomorarenbHbple  alrOPUTMBL.  3ajadd  TTOMCKa
obmactu JJIEMEeHTa C 3aJaHHBIMH  CBOMCTBaAMH. AHaIN3 1,2
TUTIOBBIX aJTOPUTMOB OOpPAOOTKH YHCEI, YHCIIOBBIX
MOCIIeI0BATENbHOCTEN 1 MAaCCUBOB
IIpakTnyeckas padbora
CamocrosiTesibHAs paboTa 1,2,3
Tema 3.6. Conepxxanue
ba3bl JaHHBIX Kak ba3pl nmaHHBIX Kak MOJCNb MPEAMETHOW O00IacTH.
MOJieIb IPeAMETHON | TaONHIbI M peNISIIMOHHBIC 0a3bI JTaHHBIX 12
obmnactu IIpakTHyeckas padora
CamocrosiTesibHAs paboTa 1,2,3
Tema 3.7. Conepxxanue
TexHosmoruu TaOnuunbIit IIpOLECCOP. IIpuemsl BBOJIA,
00paboTKn penakTupoBaHus, (opMaTUpPOBaHUS B TAOJIUYHOM
uHpopmaluu B nporeccope. Anpecanus. CopTupoBKa, QUIbTpaus, 12
ANEKTPOHHBIX yclioBHOE (hopmMaTupoBaHUe
Tabnuuax IIpakTuyeckasi pabora
CamocrosiTesbHAs paboTa 1,2,3
Tema 3.8. Conepxxanue
dopmyIsl U @opmynbsl U (YHKIUMU B JJIEKTPOHHBIX TaOIHIIaX.
byHKIIUYU B Berpoennble  GyHKIMM W HUX  HCIIOJIB30BAaHUE.
3IEKTPOHHBIX Marematuueckue M CTaTUCTUYECKHE  (DYHKLHU. 1,2
TabIUIax Jlornueckue ¢yHkuuu. DOUHAHCOBBIE (PYHKLUH.

TexcroBble ¢GyHKIUU. Peanmzanus mMaTeMaTHYECKUX
MOJIeJIeH B AJIEKTPOHHBIX TaOIHIIaxX
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IIpakTHyeckas padora

CamocrosiTesibHAs paboTa 1,2,3
Tema 3.9. Conepxxanue
Busyanuzanus Busyanu3zanusi JaHHBIX B AJIEKTPOHHBIX TaOIHIIAX 12
JTaHHBIX B
SMEKTPOHHBIX IIpakTnyeckas padbora
TaBIHIax CamocrosiTesibHast padora 1,2,3
Tema 3.10. Conepxanue
MonenupoBanue B | MonenupoBaHUE B OJIEKTPOHHBIX Tabnuiax (Ha
ANEKTPOHHBIX nprUMepax 3a1ad u3 npopeccuoHaIbLHON 00JIacTH) 1,2
Tabnuuax (Ha IlpakTuyeckas pa6ora
nmpuMepax 3aaad u3
npodeccuonanshoit | CamocrosiTesibHAasi paboTa 123
o0nacTn) o
[puxaagnoii Moayab 1. OCHOBBI AHAJUTHKYU W BU3YAJIU3aLHN JAHHBIX
Tema 1.1. Copnepxanue
Monenu TaHHBIX Hanctpoiika Excel Power Pivot, Tabmuunoe
MPEJICTAaBICHUE JAaHHBIX, JKCIOPT JNaHHBIX, MOJEIH 12
JAHHBIX, OOJIbIINE JaHHBIE
IIpakTuyeckas padora 1,2
CamocrosiTesibHAs paboTa 1,2,3
Tema 1.2. Conepxxanue
Buzyanmmuzanus Ananmutnuecknii cepBuc Yandex Datalens: OOmmii
JTAHHBIX 0030p, BO3MOXXHOCTU. Perucrparus, wuHTEpDEC.
Mapkertmuielic, noxakiatoueHue. Co3gaHue 4apToB U 12
anoop0B
IIpakTyeckas padora
CamocrosiTeibHasi paboTa 1,2,3
Tema 1.3. Conepxxanue
[ToToku gaHHBIX Ananmutnuecknii cepBuc Yandex Datalens: IlToroku
naHHbIX. [logkmroueHne k cueTynky Yandex METpUKu 12
IIpakTnyeckas padbora
CamocrosiTeibHasi paboTa 1,2,3
Tema 1.4 Conepxxanue
IIpunsarue pemenuii | Amanutuyeckuii  cepBuc  Yandex — Datalens:
Ha OCHOBC JaHHBIX | [IpuHsATHE pelIeHni Ha OCHOBE AaHHBIX. I'eonaHHBIE. 1,2
TennoBsle KapThl
IIpakTnyeckas padbora
CamocrosiTeibHasi paboTa 1,2,3
Tema 1.5 Copepxanue
IIpoekTHas paboTa. | Anamuruueckuii cepsuc Yandex Datalens: Pabora ¢ 19
:

Keiic ananusa
JaHHBIX

natacetamu. Kelic aHann3a JaHHBIX

IIpakTnyeckas padbora
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CamocrosiTesbHast padoTa

1,23

IIpukjiagHoil MOaYJIb 2. AHAJMTHKA H BU3yaJau3auus JaHHbIX HA Python

Tema 2.1. Copnepxanue
BBenenue B sS3bIK WuTepakTuBHAas cpefa MporpaMMHUpPOBaHKE Ha
nporpammupoBanus | Python. BBox u BeiBog nannabix. @yHkiuu print(),
Python input(). Tumsl JaHHBIX. MaTeMaTHYECKUE ONICPAIIUH C 12
[[EJTBIMU ¥ BEIIECTBEHHBIMH YHCIIAMHU
IIpakTyeckas padora
CamocrosiTesibHAsA paboTa 1,2,3
Tema 2.2. Conepxanue
OCHOBHBIE [ToHsiTHE JIOTMYECKUX BBIPAKEHUHW U ONEpalvid.
aIropuTMUYecKre | JIM3bIOHKIUSA, KOHBIOHKIMS, oTpuuaHue. Talnuia
KOHCTPYKIUU HA uctuaHoctu.  IlpoBepka  ycmoBuss B Python.
Python Cunrakcuc wuncrpykumid if, if-else, if-elif-else. 12
Peanu3anus nukiamueckux anroputMoB B Python.
Oynkuus range(). Cunrakcuc nukia for, muxmna while
IIpakTnyeckas padbora
CamocrosiTeibHasi paboTa 1,2,3
Tema 2.3. Conepxanue
Pabora co cniuckamu | ITousitue crimcka B Python. Co3manue u cunThIBaHHE
U CJIIOBapsMU crucKOB. DYHKIMU M METOAbl cnucKoB. [loHsTue
cioBaps. Otnuuus cioBapeit ot cnuckoB. Co3mnaHue 1,2
cioBapsi. Metoasl cioBapeil. [I[pumeHeHne CriucKoB U
CJIOBapey B pealibHBIX 3aJa4ax.
IIpakTnyeckas padbora
CamocrosiTesibHAs paboTa 1,2,3
Tema 2.4. Conepxxanue
Ananutuka 1aHHbiX | [ToHsTre [gaHHBIX, OONBIIMX JaHHBIX. HaOopbl
Ha Python nannbix. [lmardpopma Kaggle. buGmmoreka Pandas.
Oo6wexter Series u DataFrame. Tlomyuenue oOmiei 1,2
uH(popMaluu 0 JaHHBIX. MHAeKcaus mo ycioBUSIM U
W3MEHEHHUE JaHHBIX B TaOIUIaX.
IIpakTyeckas padora
CamocrosiTesibHAs paboTa 1,2,3
Tema 2.5. Conepxxanue
Anaynm3 naHHbIX Ha | [IoHSATHE CTaTHCTHKH, ONHCATENILHOW CTATUCTHKH.
MIPAKTUYECKUX OnucarenpHbll  aHaiM3  AaHHBIX.  OCHOBHBIE
npuMepax omucaTeIbHbIe CTATUCTHYECKUE BEJIMYUHBI (4acTOTa,
cpenHee apudMeTHUECKOe, MeauaHa, MOJa, pa3Max,
CTaHJapTHOE OTKJIOHEHUE). PYHKIMU ONUCATEIBHON 12
cratuctuk B Python Pandas. IIpakTuka BeIarcIeHUS
OMHCaTEIbHBIX CTATUCTHUECKUX BenuuuH B Python
Pandas
IIpakTnyeckas padbora
CamocrosiTesibHast padora 1,2,3
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Tema 2.6. Copnepxanue
OcHOBBI HeobxonmuMocTh BU3yallu3aiy TaHHBIX JUTSl aHATTU3A.
BU3YalIU3aluu [onarue Hayunoii rpadpuku. bubmmorexka Matplotlib.
JTAHHBIX [Tonsitue pucynka B Matplotlib. OcHOBHBIE BHUIBI
rpa¢ukoB (TUCTOTPAMMBI, JHArpaMMBbl PaCCesSHHUS, 1,2
quarpaMMa pasmaxa, JIMHEHHBIA Tpaduk, Kpyroas
quarpamma, TEIJIOBbIE KapThl). OcHoBHBIE
rpaduueckue komanasl B Matplotlib
IIpakTyeckas padora
CamocrosiTeibHAs paboTa 1,2,3
Tema 2.7. Conepxxanue
IIpoektHas pabota | XapakTepuCTHKa OCHOBHBIX  3TaloB  Ipolecca
«AHan3 OOJBIINX | aHAIHM3a TaHHBIX. [TonroroBka JAHHbBIX.
JIAaHHBIX B HccnenoBanue u Busyanusanus 1aHHbixX. [loctpoeHune
npodecCHOHANBHOM | MpeACcKa3aTeIbHOM — MOJICITH. HNuTepnperanus 1,2
cepe» pe3ynbTaToB aHanu3a. Peanu3aiius OCHOBHBIX JTAloB
mpolecca aHanM3a JaHHBIX Ha IpuUMepe Habopa
JAHHBIX U3 MPOodeCcCHOHATBLHOM chepsl
IIpakTnyeckas padbora
CamocrosiTeibHasi paboTa 1,2,3
Ipuxkaaguoi Moayab 3. OCHOBBI HCKYCCTBEHHOI0 HHTEJJIEKTA
Tema 3.1. Copnepxanue
UckyccTBeHHBIM CyliHOCTh TOHATHSL “UCKYCCTBEHHBIM HWHTEIUICKT ,
MHTEIUIEKT: IIOHATUE, | ICTOPUSl Pa3BUTUSl HMCKYCCTBEHHOTO HMHTEIICKTA,
cepbl IPUMEHEHUSI | «Caa0blii» HCKYCCTBEHHBIH HHTEIUIEKT, «CHIIbHBIN 1,2
UCKYCCTBEHHBI HMHTEIUIEKT, chepbl MPUMEHEHUs |
MEPCIIEKTHBBI PA3BUTHUS HICKYCCTBEHHOTO MHTEIICKTA
IIpakTyeckas padora
CamocrosiTesbHAs paboTa 1,2,3
Tema 3.2. Conepxxanue
MammHHOe [TonsiTvie U BUABI MAIIMHHOTO O0Y4EHHUS; 00yUeHHE C
oOyuyeHue: OHATUE, | yuuTesneM, oOydeHue Oe3 yuuTens, 3ajada perpecCHH,
BU/IBI 3amaya  KiIaccHUUKalMU, 3a/ada KIacTepU3allHH, 12
0TOOp JAHHBIX ISl MO MAIIMHHOTO O0y4YeHUS
IIpakTHyeckas padora
CamocrosiTeibHasi paboTa 1,2,3
Tema 3.3. Conepxxanue
Oransbl pa3paboTKu | Dtambl pa3pabOTKH MOJCIH MAIIHHHOTO OOyYeHHS:
MOJIENIM MAIUMHHOIO | ONpeNeNieHne I[ead M 3axad  (Ienb Kak MOJelNb
o0y4eHHs. pe3ynbrara, OTJIMYUS IeNd OT 3a7ad, METPUKU s
bubnuorexu OLIGHKM pe3ynbTara), cOOp M MOJIrOTOBKA JaHHBIX, 1,2
MalIHHHOTO pa3paboTka MoOJeNu, TECTUPOBAHUE MOJICITH
oOy4eHus (Baymmmanmst moxenu). [IpobrmeMbr mepeoOydeHusI.

bubnnoTexn MammmHHOTO 00Y4YCHUS
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IIpakTHyeckas padora

CamocrosiTesibHAs paboTa 1,2,3
Tema 3.4 Conepxxanue
JIuneiinas perpeccust | [loHsTHEe JIMHEHHON perpeccuu, IeneBas (QYHKIHUSA,
JUHEIHOe ypaBHEHUE, TOMOCKEJACTUYHOCTh JaHHBIX;
noabop K03(p(OUIMEHTOB JIMHEWHOTO YpaBHEHUS. 1,2
Coznanue, oOydeHHWE M OIEHKAa MOJETH JTHHEHHON
perpeccun; HemuHEHHbIe (YHKITUN
IIpakTHyeckas padora
CamocrosiTeibHasi paboTa 1,2,3
Tema 3.5 Conepxxanue
Krnaccudukanus. Lenu u 3anaun knaccuduxanuu. [Ipumeps! perieHus
Jloructuueckast 3a/a4 KiIacCU(UKAIMK ¢ TOMOIIBI0 UCKYCCTBEHHOTO
perpeccus WHTEJUIEKTA. JIunelinbIi KIIacCU(pUKaTOp,
TUIEPIIIIOCKOCTD, OuHapHas KJaccupukanus,
MyJIbTHKJIACCOBas KIacCuUKAIIHS, cOo3JaHue, 1,2
oOydyeHHEe U OILIEHKa MOJENU JIOTUCTHYECKOM
perpeccum.
Martpuiia om0k, METPUKH KaueCTBa JIOTUCTHUECKOM
perpeccuu
IIpakTHyeckas padora
CamocrosiTesibHAs paboTa 1,2,3
Tema 3.6 Conepxanue
JepeBbs pemieHnid. | JlepeBo  pemieHuil, atpuOyThl, 3(P(HEKTHBHOCTH
CiyualiHblii Jiec pa3Ouenusi, TIyOMHA JiepeBa, WHJeSd aIropuTMa
CIIy4ailHOro Jieca, MPUHLUI MYIPOCTH  TOJIIBI, 1,2
CIIy4alHBIN Jiec s pemeHus 3aJ1aun
KJIaCCU(UKALIUN U PErPECCU
IIpakTHyeckas padora
CamocrosiTeibHasi padoTa 1,2,3
Tema 3.7 Conepxanue
Kiacrepuzanus Knacrepuzanus, anroputM K-cpemHux, IEHTPOUI,
paccTosiHHE MEXAY TOYKaMH, peUleHHe 3ajadu 1,2
KJIaCTEpPU3ALINU
IIpakTyeckas padora
CamocrosiTeibHasi padoTa 1,2,3
Tema 3.8 Conepxxanue
Ob6o061enne u Brommonnenne  mpoekTHOM  paboTel  «Co3naHue
CHUCTEMATH3ALNA CUHKBEHMHOB ¥ BM3yaJbHOM KapThl 3HAaHUM 110 1,2
OCHOBHBIX IIOHATHH | MAaITUHHOMY O0yUYEHUIO»
110 MAalIMHHOMY IIpakTnyeckas padbora
00yueHuIo CamocrosiTeibHasi paboTa 1,2,3
Tema 3.9 Conepxxanue 19
:

Pazpabotka moaenu

Beimmonnenue mpoekTHoi  pabGora  «Pa3pabotka
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MAIIMHHOTO
oOyueHus AJis
pelIeHus 3a1a91
KJIacCU(UKALIUN

MOJIETI MAITUHHOTO OOYYeHUs AJI PEUICHUS 3a1a4i
KJIacCU(UKALIUNY: U3Yy4CHHE, aHam3 u
npeoOpa3oBaHWe JaHHBIX; BBIOOp MOJCTH, €€
oOyueHue; OIIEHKa KadecTBa pabOTBl MOJENH,

pa3paboTKa Ipe3eHTallH; BEICTYIUICHHE

IIpakTnyeckas padbora

CamocrosiTeibHasi paboTa 1,2,3
IIpuxnagnoii moayas 4. OcHoBbl 3D MoxeanpoBaHust
Tema 4.1 Conepxxanue
Cucrema CucreMbl aBTOMAaTHU3MPOBAHHOTO MMPOEKTHPOBAHMUS:
TPEXMEPHOTO ucropusa, HazHauenue, unpumepbl. KOMIIAC -
MOJETUPOBAHUS KOMIInekc ABroMaru3upoBaHHbIX CucCTeM. 3amyck 12
KOMITIAC-3D LT. | cucremsr KOMITAC-3D. UuTepdeiic cucTeMsr
OxHo Jlokymenta | [IpakTuueckasi pabora
CamocrosiTesibHAs paboTa 1,2,3
Tema 4.2 Conepxxanue
Ocnosuele ipuemsl | [Toctpoerne reOMEeTPUUYECKUX IPUMHUTHBOB
CO37aHus (oTpe3KoB, MPSIMOYTOJIbHUKOB, OKPY>KHOCTH).
TE€OMETPUYECKUX TeN | MHOTOTpaHHUKHA W Tela  BPAlICHHUS:  BUJBI
(MHOTOTrpaHHUKH, | MHOTOI'PAaHHHKOB, AJIEMEHTHI MHOTOT'PaHHHKA,
TeJa BpalleHus, OpUMEpPbl  TEOMETPUYECKHUX TN, OrpaHUYECHHBIX
3CKU3BI, TPYIIIBI IUIOCKUMH TTOBEPXHOCTSMH, JIEMEHTHI TEJ BPaICHHS 1,2
reOMETPHUYECKUX Tell) | (OUepKoBast o0pazyromias, 0Chb BpallleHus,
MOBEPXHOCTh BpalleHusi, ocHoBaHue). OCHOBHBIE
OpUEMbl TOCTPOCHHUS MHOTOIPAaHHUKOB U Tl
Bpaienus. [Toctpoenue sckuzoB. Co3maHue TPyIIbI
FeOMETPUUECKUX Tell
IIpakTHyeckas padora
CamocrosiTesibHAs paboTa 1,2,3
Tema 4.3 Conepxxanue
PenaktupoBanue 3 D | CymHOCTh TOHATHS — «PENAaKTUPOBAHHUE», 3allaud
mozened. Co3aHue | pegakTHpOBaHUsS ICKU30B, 3d Mopemnei, OCHOBHBIC
3 D monenei. croco6bl pepaktupoBanus 3 D moneneit. Coznanue 3
Ortceuenue yactu D mopeneit ¢ anemenTaMu 3aKpyrieHus (CKpyTJICHHs) 1,2
JeTanu u ¢ackamu. Co3zmanue 3d mopmeneil mo miIockomy
YepTeKy IMOCPEICTBOM  OINEpALUU  «BPALICHUS.
Pacceuenune nerany mIOCKOCTBIO
IIpakTnyeckas padbora
CamocrosiTeibHasi padoTa 1,2,3
Tema 4.4 Conepxxanue
Co3nanue 3d Bomonnenne  mpoekTHOM  paboTel  «Co3naHue
Mojienen aBTopckux 3d Mmogeneit»: BBIOOp mpocTeHInX
MPOCTEUIINX 00BEKTOB (OBITOBBIX,  TEXHMYECKUX U 12
00BEKTOB CTPOUTENbHBIX) TUIS CO3/1aHHUSA MOJEIHN

(caMOCTOATENHFHO WM C TOMOIIBIO TPETO1aBaTeNs);
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000CHOBaHME BBIOOpa, CO3/aHWE MOJAETH OOBEKTa,
MOJATOTOBKA  TPE3CHTAllMU W TPEACTaBICHUE
BBIMIOJTHEHHON MOJIENN

IIpakTnyeckas padbora

CamocrosiTesibHast padoTa

1

1,2,3

IpuxkaaxHoit MoayJib

5. PazpaboTka Bed-caiiTa ¢ MCI0JIb30BAHUEM KOHCTPYKTOpa Tuibaa

Tema 5.1.
Koncrpykrop Tunbna

Conepxanue

OO6umit  0030p. BO3MOXHOCTH ~ KOHCTPYKTOpA.
bubmuoreka OnokoB. I'paduueckuit pemaktop Zero
Block. [lanens ympaBneHus caiitamu. Bribop
Tapuda. DKcrmopra Koja

IIpakTnyeckas padbora

1,2

CamocrosiTesbHast padoTa

1,23

Tema 5.2
Co3nganue caiita

Conepxxanue

Co3manme caiita. Hawamo pabGotel.  Hacrtpoiikm.
[pudr. [pet. Co3znanue namnox.

IIpakTnyeckas padbora

1,2

CamocrosiTesbHast padoTa

1,23

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

Conepxxanue

Co3nanue crpanun. Crnmcok crpanui. Pabora ¢
OTAETbHBIMU CTpaHUIIAMHU (HacTpoiika,
OPeANPOCMOTp,  MyONMKanmus,  peAaKTUPOBAHUE,
CITUCKH)

IIpakTnyeckas padora

1,2

CamocrosiTesbHast padoTa

1,23

Tema 5.4.
CrannmaptHbie OJOKH

Conepxxanue

Co3aHue JIPHAWHTA U3 CTaHIApTHBIX OJIOKOB Ha
BBEIOPAHHYIO TEMY

IIpakTnyeckas padbora

1,2

CamocrosiTesbHast padoTa

12,3

Tema 5.5.
ITanens HaBUTALIUH

Conepxxanue

HyneBoit 06nok (co3maHue, TaHENW HaBUTAIWH,
JIOCTYIIHBIE ~ JJIeMEHTHI). Pabora ¢ TekcTowm,
HU300paKCHHUSIMHU U BUJIEO

IIpakTnyeckas padbora

1,2

CamocrosiTesbHast padoTa

1,23

Tema 5.6.
Hacrpotika riiaBHoi
CTpaHUILIBI

Conepxxanue

CaiiT: HacTpoiiKa TOMEHa, BEIOOP TJIaBHOM CTPaHUIIHI,
CTaTUCTHKA, SIHIEeKC MeTpuKka, HacTpoiika HTTPS.

IIpakTnyeckas padbora

1,2

CamocrosiTesbHast padoTa

1,23

Tema 5.7.
ITpoexTHast pabota c
UCIIOJIb30BaHUE

Conepxxanue

[IpoexTHas pabora «Co3nanne HHTEPHET-Mara3nHa»

IIpakTnyeckas padbora

1,2
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KOHCTPYKTOpa CamocrosiTesibHAs paboTa 1 123
Tunsna o
IIpuxknagnoit moxyas 6. TexHosiorum npoasuxenus sed-caiita B nrepHere
Tema 6.1. Conepxanue
HuTepner- HNHTEepHET-MAapKETHHT: TOHSATHE, WHCTPYMEHTBI
MapKETHHT WHTepHeT-MapKEeTHHTa, HCCIEIOBAHUE KaK DSJIEMEHT ) 1,2
WHTEPHET-MapKEeTHHTA
IIpakTuyeckas padora -
CamocrosiTesibHas padoTa 1 1,2,3
Tema 6.2. Coneprxanue
Meronsl banHepHas M KOHTEKCTHas pEKJIaMbl, peKJlaMa B
MIPOABHIKEHUS B pacchlikax, pekiama B Ojorax, cooOriecTBax, ) 1,2
HNurepHere COLIMAJIBHBIX CETSAX; BUPYCHBI MapKETUHT
IIpakTuyeckas padora -
CamocrosiTesibHas padoTa 1 1,2,3
Tema 6.3. Conepxanue
Pasnuunsle ciocoObl | CriocoObl  monydeHust — Tpaduka:  OmpesescHHe
paboTsI ¢ Tpaduka, OCHOBHBIC CIOCOOBI TONydeHHUs Tpaduka, -
KOJINYECTBOM 0COOEHHOCTH KOHTEKCTHOH pekiiambl, SEO u SMO 12
MoceTUuTeNnen MIPOJBUKEHUS
IIpakTnyeckas padora -
CamocrosiTesbHas padora 1 1,2,3
Tema 6.4. Conepxanue
ITonckoBas Onrummzarnuss KoHTeHta miIs Sumexc, Rambler u
ONTUMM3ALM Google, wuHIeKcupoBaHHE  calTa  IOUCKOBBIMU ) 1,2
KOHTEHTa CHUCTEeMaMHU
IIpakTnyeckas padora -
CamocrosiTesbHas padoTa 1 1,2,3
Tema 6.5. Coneprxanue
Pexmamnas [ImanupoBaHve U MPOBENCHUE PEKIAMHONW KaMIIAHUM -
KaMIIaHUU B CETU | IOCTAaHOBKA  IIeJiel, BBIOOp W/Wiaum  pa3paboTka -
HNuTtepuer WHCTPYMEHTOB, MECCEI)K, BEIOOP TUIONIA0K, OIOJIKET, 1.2
orieHKa 3 PpeKTUBHOCTH
IIpakTnyeckas padora -
CamocrosiTesbHas padoTa 2 1,2,3
Tema 6.6. Coneprxanue
ITpoexTHast pabota | [IpoektHas paborta «IIpoekTHpoBaHHE pEKIAMHOM
«IIpoextupoBanue | kammanuum B VIHTepHeTe 11  KOHKPETHOM ) 1,2
peKIamMHON MPOIYKIMH/pElIeHH s/ KOMIaHUH/OPTaH U3l UK »
KaMITaHUU B IIpakTuyeckas padora -
Hnrepuere» CamocrosiTeIbHasA padoTa 2 12,3
IIpomexyTOUHASI aTTEeCTALMA 10
Bcero | 148
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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  OUOIMOTEYHBINM (OHJ 00pa3zoBaTebHON
OpraHu3alWK JOJKEH WUMETh NeYaTHBIC W/WIIM JICKTPOHHBIC 00pa3oBaTelIbHBIC U
WHGOPMAITMOHHBIE PECYpPCHI AJI HUCIOJIb30BaHUS B 00pa30BaTEIHLHOM TPOIIECCE.
[Ipu ¢opmupoBanuu OubIHOTEYHOTO (DOHAA O00pa30BATENBHON OpraHU3aIuen
BBIOMpAaETCS HE MEHEe OJHOTO W3JaHUs W3 TEPEUMCICHHBIX WXKE IMEeYaTHBIX
W3JIaHUN ¥ (W) SJIEKTPOHHBIX U3/IaHUN B Ka4€CTBE OCHOBHOTO, ITPH ATOM CITUCOK
MOKET OBITh JIOMOJIHEH HOBBIMU U3JaHUSIMU.
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4. KOHTPOJIb W OHLEHKA PE3YJbTATOB OCBOEHUSI
YYEBHOU JUCHUIIJIMHBI OYII. 12 UTHOPOPMATUKA

KoHTpons u omeHka pe3yabTaToB OCBOCHHUS 00I1e00pa30oBaTeIbHOI
JTUCHUIUIMHBI PACKPBIBAIOTCS Yepe3 AUCHUILUIMHAPHBIEC PE3yIbTaThl, HAIIPABICHHbIC
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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