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1. OBIIASI XAPAKTEPUCTHKA TIPUMEPHOM PABOYEM
MMPOT'PAMMBI YYEBHOM JJUCHUTILJIUHBI YI1.12 HHOOPMATHKA

1.1. OGnacTh NpUMEHEHHUS paboUveii mporpaMMbl

PabGouass mporpamMma AMCHMIUIMHBI SIBISETCA YacThl0 00pa30BaTeIbHOU
nporpammbl B cootBercTBUM ¢ DPI'OC CIIO mno cnemumansaoctu 09.02.07
WNudopmanimoHHbIE CHCTEMBI M TPOrPaMMHUPOBAHUE.

1.2. Mecto puctuminasl B ctpykrype TITICC3:
OVII. O6s3atenbHbie y4eOHBIE MPEIMETHI
VI1.12 Uudopmatuka

1.3. lenm m 3amaym AUCIUIUIMHBI — TpeOOBaHUS K PE3yJIbTaTaM OCBOCHHUS
JUCITUTIITUHBI:
B pe3ynbpTaTe 0CBOCHUS MUCIUTLTMHBI O0yUYaIOIIUIACS TI0JKEH YMETh:

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

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

— OMNpeAeNsATh IeNu JeATEIbHOCTH, 3aJaBaTh TMapaMeTpbl M KPUTEPUU HX
JOCTHKCHHSI,

— BBISBJISITH 3aKOHOMEPHOCTH M POTUBOPEUHS B PACCMATPUBAEMBIX SIBJICHHSIX;

— BHOCHUTb KOPPEKTHUBBI B JIEATEILHOCTh, OIICHHBATH COOTBETCTBUE PE3YyJIbTATOB
IEJISIM, OIICHUBATh PUCKHU TIOCTIEACTBUN ACSITEIbHOCTH;

— pa3BUBATh KPEaTHBHOE MBIIIJICHUE MIPH PEIICHUH )XKU3HEHHBIX MPOOIIeM;

— BIIAQJIETh HABBIKAMHU Y4EOHO-HCCIIEOBATEIILCKON U MPOCKTHOU AEATEIHHOCTH,
HABBIKAMH pa3peiieHus mpoosem;

— BBIBJSITH TPUYUHHO-CIICCTBEHHBIC CBSI3W W aKTyaJU3WpOBaTh 3aaady,
BBIIBUTATh TUTIOTE3Y €€ PEIICHUs, HaXOJAUTh apTyMEHTHI JIJIS IOKa3aTeIhCTBA CBOUX
YTBEPKJICHUM, 3a]1aBaTh MapaMeTPhbl U KPUTCPUU PEIIICHHUS,;

— aHaJTM3MpOBATh TMOJYYEHHBIE B XOJE PEIICHWS 3aJaud  pPe3yJIbTaThl,
KPUTHYECKH OLIEHWBATh WX JOCTOBEPHOCTH, MPOTHO3UPOBATh M3MEHEHUE B HOBBIX
YCIIOBUSX;

— yYMeTh TEPEHOCUTh 3HAHUS B TIO3HABATEIbHYIO M TPAKTHUYECKYIO 00JacTu
KU3HEICITCILHOCTH;

— yMETh MHTETPUPOBATH 3HAHUS U3 PA3HBIX IPEIMETHBIX 001acTeH;

— BBIJIBUTaTh HOBBIC HJICH, MPEJIaraTh OPUTHHAIBHBIE TIOAXO/bI M PEIICHNUS;

— CHOCOOHOCTH MIX UCTIOJB30BaHUs B TIO3HABATEIILHON U COIIMAILHON MPaKTUKE;



— BIAJCTh HABBIKAMHU TOJNyYeHHs] WH(POpPMAIMM W3 UCTOYHUKOB PA3HBIX THUIIOB,
CaMOCTOSITEJIbHO OCYILIECTBIIATh MOUCK, AHAJIN3, CUCTEMATU3ALIMIO U UHTEPIPETALIUIO
uH(OpMAaIUU PA3IMYHBIX BUIOB U (DOPM MpPECTABICHUS;

— CO3/1aBaTh TEKCTHI B PA3IMYHBIX (hopMaTax ¢ yueTOM Ha3HAuYCHUS WHPOPMAIUU
U TEJICBOW ayquTOpWHU, BHIOWpas ONTUMAJIbHYIO (GOpMY TIPEACTABICHHUS W
BU3YaJU3alINY;

— OIIEHUBATHb JIOCTOBEPHOCTh, JETMTUMHOCTh HMH(POpPMALIUHU, €€ COOTBETCTBUE
MIPABOBBIM M MOPAIBHO-ITHYECKUM HOPMaM;

— WCIONB30BaTh  CpeAcTBa  MHGOPMAIMOHHBIX W KOMMYHHKAITMOHHBIX
TEXHOJIOTU B PEIIEHWU KOTHUTHUBHBIX, KOMMYHUKATHUBHBIX M OpraHU3aIllMOHHBIX
3a/1a4 ¢ coOJo/IeHneM TpeOOBaHUI SPrOHOMUKH, TEXHUKU 0€30MacHOCTU, TUTHEHBI,
pecypcocOepekeHrsl, TMPAaBOBBIX M AITHYECKUX HOPM, HOpM HHGOPMAIIMOHHON
0€e30I1aCHOCTH;

— BIAJETh  HABbIKAMHU  PACMO3HABaHWUS W 3aUTHl  HWHQPOPMAIIUH,
nH(OPMAITMOHHON 0€30MaCHOCTH JIMYHOCTH;

— yMETh OpraHu30BbIBATh JIMYHOE HMHGOPMAIIMOHHOE TPOCTPAHCTBO €
UCITIOJIb30BAaHUEM PA3IUYHbBIX CPEJCTB HU(POBBIX TEXHOJIOTHUA;

— yMETh peaiu30BaTh 3TAlbl PEIICHUS 3a/1a4 Ha KOMIIbIOTEPE;

— yMEHHE  pEalM30BbIBATH HA  BBIOPAHHOM  [JI1  M3YYCHHS  SI3BIKE
nporpammupoBanusi Bbicokoro ypoBHs (Ilackans, Python, Java, C++, C#) Tunossie
QIrOpUTMbl  00PAaOOTKM YHCEJ, YHUCIOBBIX MOCIEAOBATEIIbBHOCTEH W MAacCCHBOB:
IpEACTAaBICHUE YKCIa B BHAE HaOOpa MPOCTHIX COMHOXKHUTENEH; HaXOXKICHHE
MaKCUMaJIbHOW (MUHUMAIBHON) [HMQPHl HATYypadbHOTO 4YHCIA, 3allMCAHHOTO B
CHUCTEME CUHCIICHUSI C OCHOBAHHEM, HE MpeBbIatomum 10;

— BBIYUCJICHHE O0OOIICHHBIX XapaKTEPUCTHK SJIEMEHTOB MACCHBA WUJTU YHCIIOBOU
MOCJIEIOBATEIBHOCTH  (CYMMBbI, TMPOU3BEACHHUS  CpPEIHEro  apu(MeTH4ecKoro,
MUHUMAJIBHOTO W MAaKCUMaJbHOTO  JJIEMEHTOB, KOJUYECTBA  AJIEMEHTOB,
yIOBJIETBOPSIOIIUX 33aJJaHHOMY YCIIOBHIO);

— BIAJETh TPEACTABICHUSIMH O pOJM HWH(OpPMAIMM U CBS3aHHBIX C HEH
IpOILIECCOB B TMPUPOJIE, TEXHUKE H OOIIECTBE;, TMOHIATHAMHU «UH(MOPMAIUIY,
«MHGOPMALIMOHHBIN TMPOIECCH, «CUCTEMa», «KOMIIOHEHTHI CUCTEMbI» «CHUCTEMHBIM
adexTy, «uHDOopMaIIMOHHAS CUCTEMAY, CUCTEMa YIIPABICHUS;

— BJIQJIETh METOJAMH Noucka uHpopmaiuu B cetu MHTepHET; yMETh KPUTUUECKU
OTICHUBATH WH(OPMAITUIO, TIOIYICHHYIO U3 ceTu HTepHeT;

— XapakTepHu30BaTh OOJBINHME TaHHBIC, MPUBOAUTH MPUMEPHI MCTOYHUKOB WX
MOJIYYeHHS ¥ HapPaBJICHUS UCTIOJIb30BAHMUS;



— BIAJCTh HABBIKAMU Pa0OTHI C OMEPAIMOHHBIMU CHUCTEMAaMU M OCHOBHBIMU
BUJIaMU MPOTPAMMHOI0 OOECIIeYeHUs JJIsl PelIeHHs] yueOHbIX 3a7a4 M0 BhIOpaHHOM
CrienuaIn3aluu;

— YMETh ONpeneNaTh HHOOPMALMOHHBIA O0OBEM TEKCTOBBIX, TpapUUECKHX U
3BYKOBBIX JAaHHBIX TIPH 33JaHHBIX TTapaMeTpax AUCKPETH3AIUN;

— YMeTb CTPOUTh HEpPaBHOMEPHBIC KOJbI, JIOMYyCKAIOIIME OJHO3HAYHOE
JIEKOIUPOBAaHKE COOOIIeHUH (TTpeUKCHBIC KOJIbI);

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

— yMETh YHTAaTh H IIOHUMATh MPOTPAMMBI, pPEATU3YIOMNE HECI0KHBIC
ITOPUTMbl 00OPAOOTKM YMCIOBBIX M TEKCTOBBIX JAHHBIX (B TOM YMCIIE MAacCHUBOB U
CUMBOJIBHBIX CTPOK) Ha BBIOPAaHHOM JJIsi HW3YYCHHS] YHHUBEPCAIBHOM SI3BIKE
nporpaMmupoBanusi Beicokoro ypoBHs (Ilackamb, Python, Java, C++, C#);
aHAM3UPOBATh AJTOPUTMBI C MCIOJIL30BAHUEM TaOJIMII TPACCHPOBKH; OIMPENEISAThH
0€3 MCMOJB30BaHMS KOMITHIOTEpPA PE3YNIbTAThl BHITIOJHEHUS HECIOXKHBIX MPOTPaMM,
BKJTFOUAIOIINX IIMKJIBI, BETBJICHHUS W TIOIIPOTPAMMBI, NMPU 3aJaHHBIX HCXOJIHBIX
TAHHBIX; MOIW(HUIMPOBATH TOTOBBIC MPOTPAMMBI JUISl PEIICHHWS HOBBIX 3ajad,
UCIIOJIb30BaTh MX B CBOUX IpOTrpaMMax B KauecTBE MNOANPOTrpaMM (MpOUEAyp,
byHKIUH);

— yMEThb  CO3/laBaTh  CTPYKTYPUPOBAHHBIE  TEKCTOBBIE  JOKYMEHTHI U
JIEMOHCTpAIlMOHHbIE MaTepuaibl C UCHOJIb30BAHUEM BO3MOXKHOCTEH COBPEMEHHBIX
IPOTrPAaMMHBIX CPEACTB M OO0JIAYHBIX CEPBHUCOB; YMEHHE HMCIOJb30BaTh TAaOJIUYHBIE
(pensaioHHbIe) 0a3bl JAaHHBIX, B YACTHOCTH, COCTABJISTH 3alIPOChl B 0a3axX JTaHHBIX (B
TOM YHCJIE€ BEIYMCIIIEMbIE 3aMPOCHI), BBITIOIHATH COPTUPOBKY U MIOMCK 3amucei B 0aze
JTAHHBIX;

— HaMoJIHATH  pa3pabOTaHHyr0 0a3y  JaHHBIX; YMEHHUE  HCIOJIb30BaTh
AJIEKTPOHHBIE TaONWIIBI I aHaIM3a, MPEACTaBICHUS W 00pabOTKU JTaHHBIX
(BKJIItOYasi BBIYMCIEHHE CYMMBI, CPEAHEr0 apu(pMETHUYECKOro, HauOOJBILIETO U
HAaMMEHBILIETO 3HAYeHH, pellIeHUEe YPaBHEHU );

— YMETb HCIMOJb30BATh KOMIIBIOTEPHO-MAaTEMAaTUYECKUE MOJEIW MJis aHalu3a
00BEKTOB M MPOIIECCOB: (GOPMYITHPOBATDH II€JIb MOJICTUPOBAHMS, BHITIOIHSATh aHAIIN3
pe3yIbTaTOB, MOJTYYEHHBIX B X0J1€ MOACIUPOBAHUS;

— OLIEHMBATh aJIeKBATHOCTh MOJIEIN MOJIECIMPYEMOMY OOBEKTY WIJIM MPOIIECCy;
MPEACTABIATh PE3YIbTAaThl MOJAEIUPOBAHUS B HATJISITHOM BUJE;

— yMeTb  KJIAacCU(PUIMPOBATh  OCHOBHBIE  33Jauyd  aHajJiW3a  JaHHBIX
(mporHo3upoBaHue, Kiaccuukaims, KiacTepu3aius, aHalu3 OTKIOHEHHUH);

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



MOJENH, TIpeoOpa3oBaHWE [AHHBIX, BH3yaIM3allus JaHHBIX, WHTEPIPETAIIHS
pe3yIbTaTOB;

— YMETh OMNpEACNSITh CPEIHIO CKOPOCTh TMepeAaud JaHHBIX, OILICHUBATh
W3MCHEHHE BPEMEHHM TIepeIaun pU U3MEHEHUH HH(POPMAIIMOHHOTO 00heMa JTaHHBIX
Y XapaKTePUCTUK KaHaja CBSI3H;

— YMETh CTPOUTH KOJ, 0OECIICYNBAIOIINA HAUMEHBIIIYIO BO3MOXXHYIO CPEIHIOI0
JUTMHY COOOIIEHMSI MTPU U3BECTHON YaCTOTE CHUMBOJIOB; MOSCHSITH MPUHIUIIBI PAOOTHI
MPOCTHIX AJITOPUTMOB CHKATHSI IaHHBIX;

— yMETh HUCIOJb30BaTh MPU PEUICHUH 3a/ad CBOWCTBA TO3UIMOHHOM 3aIvcu
YHUCEJI, AITOPUTMBI TTIOCTPOSHUS 3AMMCH YUCTIa B TIO3UITMOHHON CHCTEME CUHMCIICHUS C
3aJIaHHBIM OCHOBAHHMEM M MOCTPOEHUS YKCIIa TI0O CTPOKE, COAECPIKaIEH 3alich ATOTO
YuCiia B MO3UIIMOHHON CUCTEME CUUCIICHHUS C 3aJJaHHBIM OCHOBAHUEM;

— YMETh BBINOJHATh apU(PMETHUECKUE OINEpaluyd B IMO3UIIMOHHBIX CHCTEMax
CUHCJICHHUS,

— CTpPOWUTH JIOTHYECKOE BBIPAKEHUE B JTU3BIOHKTUBHOW W KOHBIOHKTUBHOU
HOPMAaJIbHBIX (pOpMax Mo 3alaHHON TabJIUIlEe UCTUHHOCTH;

— uccnenaoBaTh — 00JIacTh  MCTUHHOCTH — BBICKA3bIBaHUS,  COJEPKaIEro
NePEMEHHBIC; pelIaTh HECIOXKHBIC IOTUUECKUE YPABHEHUS;

— yMETh peIaTh aJIrOPUTMHYCCKHE 3a7aud, CBS3aHHBIC C aHAIM30M TpadoB
(3a1aum MOCTPOCHUST ONTHUMAJIBHOTO MYyTH MEXKIY BepIIMHAMH Tpada, onpeiaeiieHus
KOJMYECTBA  PA3IMYHBIX MyTed  MEXIy  BEpIIMHAMH  OPUEHTUPOBAHHOTO
anuKImdeckoro rpada);

— yMETh HCIIOJNBb30BaTh JEPEBbs IMPU aHAIU3E M TMOCTPOCHUH KOAOB W JJIs
MIPEICTABICHUS] apU(PMETHUCCKUX BBIPAKCHUHN, TPHU PEIICHUHM 3a7a4 IOWCKa H
COPTHUPOBKH;

— YMETh CTPOUTH JEPEBO WIPHI MO 33aJaHHOMY aJTOPUTMY; pa3pabaTeiBaTh U
000CHOBBIBAThH BHIMTPHIIIHYIO CTPATETHIO UTPHI;

— yMEHHUE OMPENEATh CIOXKHOCTh M3y4aeMbIX B Kypce 0a30BbIX aJTOPUTMOB
(cyMMHupOBaHHWE O3JIEMEHTOB MacCHBa, COpPTUPOBKAa MacCHWBa, IepeOOpHBIC
QITOPUTMBI, JBOWYHBIA IOMCK) W TMPUBOIUTH MPUMEPHI HECKOJBKUX aJTOPUTMOB
PA3HOM CJIOKHOCTH JIJIA PEIICHUS OJTHOM 3a7a4u;

— yMEThb OCYIIECTBIATh AaHAJIN3 MPEIJI0KEHHON MPOTpaMMBI: OMPEAEIsiTh
pe3ynbTaThl pabOTHI TPOTpaMMBbl TIPH 3aJaHHBIX HMCXOMHBIX JTAaHHBIX; OMPEICTATH,
Ipy KaKUX MCXOIHBIX JAaHHBIX BO3MOYKHO TOJIYYCHHE YKA3aHHBIX PE3yJIbTAaTOB;
BBISIBIISAT JIAHHBIC, KOTOPHIC MOTYT TPHBECTH K OIMMOKE B paboTe MPOrpaMMBbL;
(bopMyIHPOBATH MPEIOKEHUS TI0 YIYUIIICHUIO TPOTPAMMHOTO KOa;

— yMeThb paspabaThiBaTh U pPEATM30BBIBATH B BHUJAEC IMporpamMM 0a30BbIC
QITOPUTMBI; HCIOJB30BaTh B MporpaMMmax JaHHBIE Pa3IUYHBIX TUIIOB C YYETOM



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

— TIPUMEHATH CTaHAAPTHBIE U COOCTBEHHBIC MOMIMPOTPAMMBI IJisi 00pabOTKH
YHCIIOBBIX JAHHBIX U CUMBOJIBHBIX CTPOK;

— WCIIOJIB30BAaTh IIPH pa3pabOTKe MporpaMm OUOIMOTEKH TOIIPOTPaMM;

— yYMEHHUE JOKYMEHTHPOBAThH MPOTPAMMBIL;

— yMeTh co37aBaTh BeO-CTPAHUIIHI,

— YMEHHE UCMOJIb30BaTh IEKTPOHHBIC TAaOIHUIIBI 1711 aHAIN3a, MPEACTABICHUS U
00pabOTKM JaHHBIX (BKJIOYas BBIOOP ONTHMAJIBHOTO peLIeHUs], IMOA00p JIMHUHU
TpeH[la, pEIICHHE 3a/1a4 MPOTHO3UPOBAHUS);

B pe3ynbTaTe 0CBOSHUS TUCITUTUTMHBI 00YYaIONIHIACS TOJDKEH 3HATh:

— C(OPMUPOBAHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSA HAayKd U OOLIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JUajore
KYJIBTYp, CHOCOOCTBYIOILIEIO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

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

— OCO3HaHUE IIEHHOCTH HAY4YHOM JAESITeNbHOCTH, TOTOBHOCTH OCYIIECTBISTH
IPOEKTHYIO M UCCIIEA0BATENbCKYIO IEATEIbHOCTh MHAUBUIYaIbHO U B TPYIIIIE;

— TIOHMMAaTh yrpo3y WH(OPMAIMOHHON OE30MacHOCTH, MCIIOJIB30BATh METOABI U
CpeICTBa TMPOTHUBOACHCTBHSI AOTHM Yrpo3aMm, COOJIOIeHHEe Mep Oe30MacHOCTH,
NPEIOTBPAIIAIONINX HE3aKOHHOE pAaclpOCTpaHEHHWE TMEePCOHAIBHBIX  JTaHHBIX;
coOnrofeHne TpeOOBaHMM TEXHMKHM O€30MacHOCTM M THUTHEHBI MpH padboTe ¢
KOMIBIOTEpAMH U JIPYTMMH KOMIIOHEHTaMU LH(PPOBOTO OKPYKEHHsSI; MOHHUMAaHUE
IIPABOBBIX OCHOB MCIOJIb30BaHUSI KOMIIBIOTEPHBIX MpOrpamm, 0a3 JaHHBIX U pabOThI
B cetu IHTEpHET;

— TIOHHMMaHHE€ BO3MOXKHOCTEW IM(PPOBBIX CEPBHCOB TOCYJAPCTBEHHBIX YCIYT,
U POBBIX 00Pa30BATEIBHBIX CEPBUCOB; MOHUMAHUE BO3ZMOXKHOCTEH M OrpaHUYCHUN
TEXHOJIOTHI UCKYCCTBEHHOTO UHTEJIEKTA B PA3IMYHBIX 001aCTAX;

— HaJW4HMe MPEeJCTaBICHUN 00 UCTIONb30BAaHUHM UH(POPMAIIMOHHBIX TEXHOJIOTHI B
pas3TUYHBIX TPOo(decCHOHANBHBIX chepax;

— COPTHPOBKY JIEMEHTOB MacCHBa;

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

— TEHJCHIWN Pa3BUTHS KOMIBIOTEPHBIX TEXHOJIOTHIA;

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

— 00 o0mmx mnpuHIUNAaxX pa3padOoTKu U (QPYHKIMOHUPOBAHUS HHTEPHET-
MIPUJIOKEHNM;



— TIOHUMAaTh OCHOBHBIC TPHUHIUIBI  AUCKPETHU3AIUHA  PA3NTMYHBIX  BUJOB
uHpopmaruu;

— BIANETh TEOPETHUYECKMM  amnmapaToM, MO3BOJIIOIIUM  OCYIIECTBISATH
MIPEICTABJICHUE 33JJaHHOTO HATYPAJIBHOTO YHCIIA B PA3JIMYHBIX CUCTEMaX CUHCIICHHUS,
BBITIOJTHATHh TTPEOOPA30BAHUS JIOTHUYECKUX BBIPAKCHUN, MCTIONB3YS 3aKOHBI alTeOphI
JIOTUKH; ONPEACTATh KpaTdaliniid MyTh BO B3BEIICHHOM rpade U KOJTUYIECTBO MyTei
MEXTy BEpITUHAMHI OPHUEHTUPOBAHHOTO AIlMKIMYECKOTo Tpada;

— WMETh MpEACTaBICHUS O  0a30BbIX NPHUHIMWIAX  OpPraHu3alud |
GYHKIIMOHUPOBAHUS KOMITBIOTEPHBIX CETEH;

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

— 00paboTKa MHOTOPa3PSIHBIX IEIBIX YUCEIT;

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

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

— 3HaTh (YHKIHUOHAIBHBIE BO3MOXHOCTH HHCTPYMEHTAIBHBIX CPEACTB CPEIbI
pa3paboOTKH; YMEHHE WCIIOJIBb30BaTh CpPEIACTBA OTJIAAKHA MPOTpaMM B  Cpele
IPOrPaMMHUPOBAHUS;

— BJIaJIETh OCHOBHBIMH CBEJICHUSMHU O 0a3ax JaHHBIX, UX CTPYKTYpE, CPEACTBaxX
co37aHus ¥ pabOThI C HUMU; UCIIOJIH30BATh TAOJIMYHBIC (PEISITMOHABIC) 0a3bl TAHHBIX
Y CIIPABOYHBIE CUCTEMBI

1.4. KoanuecTBO 4acOB Ha OCBOCHUE AUCIUTLIMHBI:
MakcuMalibHOM yueOHOM Harpy3ku oOydaromierocst 148 gacor, B ToM 4ucIe:
- o0s13aTenbHas ayauToOpHas ydeOHas Harpys3ka (Bcero) 148 gacoB, u3 HuUX
npakTHueckas pabora — 42 daca,
— caMocTosTeNbHas pabota — 58 yacos,
— nmpoMexyTouHas arrectanus — 10 yacos.

1.5. Ilnanupyemble  pe3yJbTaThl OCBOCHHS o011eo0pa3oBaTeIbHON
nuctIInHbl B cooTBeTcTBUU ¢ PI'OC CIIO u Ha ocHoBe ®I'OC COO

Koo u
A [Inanupyemsle pe3ysbTaTbl OCBOCHUS AUCLIUIUIMHBI
HaMEHOBaHUE
opMHU CMBbIX
(bopmnpy o O6mmue JlucrunauHapHbIe
KOMIIETEHINI




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

B 4acTh TPYAOBOTO
BOCIIUTAHMUS:

- TOTOBHOCTL K  TpyHy,
OCO3HaHHE LIEHHOCTHU

MacTepCTBa, TPYIOII00ue;

- TOTOBHOCTHL K aKTUBHOU
NEITENbHOCTHU
TEXHOJIOTHYECKOMI u

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

TAaKYIO ACATCIbHOCTD,

- UHTEpeC K pas3IM4HbIM
chepam  mpodeccruoHaTbHOM
JeSITeTbHOCTH,

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

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

- yCTaHaBJIWBAThH

CYLIECTBCHHBIA IIPU3HAK WIIHU

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

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

- BBISIBJIATH 3aKOHOMEPHOCTH U
MIPOTUBOPEUHS B
paccMaTpuBaeMbIX SIBIICHUSX;

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

- pa3BHBaTh  KpeaTHUBHOE
MBIIUUICHAE TPU  PEIICHUH
KM3HEHHBIX Mpo0IeM

0) 6a3oBbIC
HUCCIEN0BATENbCKUE ACHCTBUS:

- BJIaACTh HaBBIKaMU yqe6H0-

HUCCIIEI0BATENbCKON Hu
MPOEKTHOM JIeSITEIILHOCTH,
HaBBIKAMH pasperieHus

npobiuem;

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

- YMETh OPTaHU30BBIBATh JINUHOE
MH(OPMALIMOHHOE MTPOCTPAHCTBO C
HCIIOJIb30BaHHUEM PA3IIUYHBIX CPEICTB

U (POBBIX TEXHOJOTHI; TOHUMaHUE
BO3MOXKHOCTEH LIM(PPOBBIX CEPBUCOB
rOCyIapCTBEHHBIX YCIYT, HU(PPOBBIX
00pa3oBaTeNbHBIX CEPBUCOB; TOHUMAHUE
BO3MOKHOCTEN U OTPaHUYECHUM TEXHOIOTUI
MCKYCCTBEHHOT'O MHTEJIEKTA B Pa3IMYHBIX
00J1aCTsIX; HAIMYKE TPEACTaBICHUH 00
MCIOJIb30BaHNU MH(POPMAIIMOHHBIX
TEXHOJIOTUH B Pa3INYHBIX
npodecCuoHAIBHBIX chepax

- YMETh pean30BaTh dTAIbl PEIICHUs 3a1a4
Ha KOMITBIOTEPE; YMEHHE PEeaT30BHIBATh
Ha BEIOPAHHOM JUISl U3YYEHUS SI3bIKE
IPOrPaMMUPOBAHUS BBICOKOTO YPOBHS
(ITackanb, Python, Java, C++, C#) TunioBsie
ANTOPUTMBI 00PaOOTKH YHCEIT, YUCIOBBIX
MOCIIeI0BATENHHOCTEN 1 MaCCUBOB:
MpeJiCTaBJIeHNE YKclia B BuJe Habopa
MPOCTBIX COMHOXKHUTEJCH; HAX0KICHHUE
MaKCUMaJbHOU (MUHUMAIIbHOM) I (pBI
HATYpaJIbHOT'O YUCIIA, 3aIIMCAHHOTO B
CHCTEME CUMCIICHHSI C OCHOBAHUEM, HE
npesblimaromuM 10; BerarcieHue
0000IIEHHBIX XapaKTEPUCTHK JIEMEHTOB
MacCHBa WIXA YUCIOBOU
MOCIIE0BATEIBHOCTHU (CYMMBI,
MIPOU3BEICHUS CPETHETO
apu(MeTnyecKoro, MUHUMaabHOTO U
MaKCUMAaJIbHOTO 3JIEMEHTOB, KOJIMYECTBA
3JIEMEHTOB, YIOBJIECTBOPSIONINX 3aJAHHOMY
YCIIOBHIO); COPTHPOBKY 3JIEMEHTOB
MacCHBa;
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OK 02.
Ucnonb3oBars
COBpEMEHHBIC
CpeICTBA IMOUCKA,
aHanu3a u
HHTEpIIpETaNU
nHpOopMauu u
nH(pOpMaMOHHbIE
TEXHOJIOTUH IS
BBITIOJTHEHUS 33124
npodeccrnoHanbHOM
JeSTeNbHOCTH

B obmactu LIEHHOCTH
HAy4YHOTO TMO3HAHUS:

- c(hOpMHUPOBAHHOCTH
MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO
COBPEMEHHOMY
pa3BHUTHS

00IIIECTBEHHON

YPOBHIO
HayKH u
MPaKTHKH,
OCHOBaHHOTO

KYJIBTYP,
OCO3HAHHUK CBOCTO MECTa B

Ha AHUajiore

CIOCOOCTBYIOIIETO

IIOJINKYJIBTYPHOM MHUPE;

- COBEPIIICHCTBOBAHUE
SI3BIKOBOM M YHTATEILCKOM
KYJIbTYpbI CpencTBa
B3aUMOJICUCTBU MEXY

JOAbMHA Y IIO3HAHUSA MHUPaA,

KakK

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

OBnanenue yHHBEpCaTbHBIMU
y4eOHBIMH TTO3HABATEIILHBIMU
JEUCTBUSAMMU:

B) pabora ¢ uHpopMaIIei:

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

MIPE/ICTABIICHHS;
- co3maBaTb  TEKCTHIl B
pasnmuuHbIX  QopMarax ¢
y4eTOM Ha3HAYCHUS
uHpopManuu U IEJIEBOH
ayJIUTOPHH, BBIOMpAst
ONITUMAJIbHYIO bopmy
MIPEICTaBICHUS u
BU3YaIH3aIiy;

- BJIAJICTh MPE/ICTABICHUSIMH O POJIU
nH(pOpMAaILIUY U CBA3aHHBIX C HEH
MIPOIIECCOB B MPHUPOJIE, TEXHUKE U
00I11eCTBE; MOHATUAMHU «HUH(OPMAITHS,
«MH(OPMAIIOHHBIH MPOLIECC), «KCUCTEMaY,
«KOMITOHEHTBI CUCTEMBI» «CHUCTEMHBII
ahdexTy», «uHbDOpMaAITMOHHAS CHCTEMA,
«cucTeMa YIpaBJIeHUs»; BIaIeTh METOJaMHI
noucka uHGopMauuu B cetd MHTepHeT;
YMETh KPUTUYECKH OI[CHUBATh
MH(pOPMAIINIO, TIOTYYEHHYIO U3 CETH
WHTepHeT; XxapakTepru3oBaTh 0OJIbIINE
JaHHbIE, TPUBOAUTH IPUMEPHI HCTOYHUKOB
UX MOJY4YEeHUS U HaIlPaBJICHUS
UCIOJIb30BAHNUS;

- IOHUMATh OCHOBHBIE TPUHIIUIIBI
yCTpoiicTBa U (hYHKIMOHUPOBAHUS
COBPEMEHHBIX CTAIIHOHAPHBIX U
MOOMIJIBHBIX KOMITBIOTEPOB; TEHIACHIUH
Pa3BUTHS KOMIBIOTEPHBIX TEXHOJIOTUH;
BJIaJICTh HaBBIKAMU PaOOTHI C
OTIEpPAI[MOHHBIMHU CUCTEMaMHU 1 OCHOBHBIMU
BUJIAMU MPOTPaMMHOT0 00ecTIedeH sl st
perieHust yueOHbIX 3a7a4 10 BEIOpaHHON
CrelaTn3alnu;

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

- IOHUMATh OCHOBHBIE IPUHIIUIIBI
JTUCKPETHU3alK Pa3INYHbIX BUOB
nH(pOpMaLIUY; YMETh ONPEIeATh
MH(OPMAIIMOHHBIN 00EM TEKCTOBBIX,
rpadMUecKuX U 3BYKOBBIX JTaHHBIX IPU
3aJJaHHBIX TapaMeTpax AUCKPETU3alnu;

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

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

MOPaJIbHO-3TUYCCKUM

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

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

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

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

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

- YMETh KJ1accu(pUIMpoBaTh OCHOBHBIE
3aavd aHaJIn3a JaHHBIX
(mporHo3upoBaHUe, KIaccuPUKaIms,
KJIACTepHU3AIMSs, aHAIU3 OTKJIOHCHUH );
MMOHUMATh MTOCJIEI0BATEILHOCTh PEIICHUS
3a/1a4y aHAJIM3a JaHHBIX: COOp MEePBUYHBIX
JAHHBIX, OYMCTKA U OLIEHKA KavyecTBa
JAHHBIX, BEIOOP W/WJIM TIOCTPOCHUE MOJICTIH,
peoOpa3oBaHUe JAHHBIX, BU3YyaTH3aIUs
JAHHBIX, HHTEPIIPETAIHS PE3YIIbTATOB;

- IMETh MIPEJICTaBICHUS 0 0a30BBIX
MPUHIIMIIAX OPTaHU3AINH U

(G YHKIIMOHUPOBAHUS KOMITHIOTEPHBIX
ceTel;

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

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

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

- MIOHUMAaTh 0a30BbIC aANTOPUTMBI
00pabOTKHU YHCIIOBON M TEKCTOBOM
nHpopManuu (3amuch Ynuces B
MO3UIIMOHHON CHCTEME CUUCIICHMUS,
JEIMMOCTD LIEJIBIX YHCEN; HaXOXKICHHE
BCEX MPOCTHIX YHCEN B 3aJaHHOM
nuarnaszoHe; 00paboTka MHOTOPa3psIHBIX
L[EJBIX YUCEIT;, aHATN3 CHMBOJBHBIX CTPOK U
IPYTUX), AITOPUTMOB TIOUCKA U
COPTUPOBKH; YMEHHE ONPEIEIATh
CJI0)KHOCTh U3Y4aeMBIX B Kypce 6a30BBIX
QJIITOPUTMOB (CYMMHPOBAHHE 3JIEMEHTOB
MaccHuBa, COPTUPOBKA MacCHBa,
nepeOOpHBIE aNTOPUTMEI, IBOUYHBIN
MOVCK) U IPUBOIUTH MPUMEPHI HECKOIBKHIX
QJIITOPUTMOB PA3HOM CIIOKHOCTH JIJISI
peLIeHHs OTHOW 3a1a4H;

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

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

- YMETh CO3/1aBaTh BEO-CTPAHUIIBI; YMEHUE
MCIOJIb30BATh AJICKTPOHHBIE TAOIHIIBI IS
aHaJM3a, MPeJICTaBICHH U 00pabOTKU
JTAHHBIX (BKJIFOYasi BELIOOP ONMTUMAILHOTO
peleHwst, To00p JMHUN TPEH 1A, PEIICHHE
3aJ1a4 IMPOTHO3MPOBAHNS); BIIA/ICTh
OCHOBHBIMH CBEJICHUSIMH O 0a3ax JaHHBIX,
UX CTPYKTYpE, CPEIICTBAX CO3JIAaHUS U
paboThI C HUMU; UCTIOIH30BATh TAOTHYHBIC
(pensitioHHBIC) 0a3bl JAHHBIX U
CIPaBOYHBIE CHCTEMBI
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2. CTPYKTYPA U COJEPKAHUE YUYEBHOM JUCIUILIVHBI
YII.12 TH®POPMATHUKA

2.1.

O0BbeM TUCHUIUIMHBI U BUIBI YY4€OHOM pabOThI

Bup yueoHoii paboThl O0bem yacoB
MakcumanbHasi yueOHast Harpy3ka (BCero) 148
OO0s3aTenbHas ayIUTOpHAs yueOHas Harpyska (BCero) 148
B TOM YHCIIE:
JICKITMOHHBIE € 3aHITHSI (ec/iu npedyCMOmpeHo) 38
71a00paTOpHBIE 3aHATUS (eciu npedycmMompeHo) -
npaKkTU4YecKasi pabota (eciu npedycmompero) 42
KOHTPOJIbHBIE pA0OTHI (eciiu npedycmMompeHo) -
KypcoBas paboTa (IpOeKT) (eciu npedycmompero) -
CamocrositenbHas pabora o0ydaromierocs (BCero) 58
[IpomeskyTouHas arrectanus B popme DK3aMeH
2.2. Tematudeckuii IIaH U COACPKAHNE TUCITUTUTHBI
HaumeHoBaHue Conep:xkanue yuyeOHOro marepuasa (0CHOBHOE U Oo0bem | YpoBeHb
pa3/iesioB M TeM npo¢eccuoHAILHO-OPHEHTHPOBAHHOE), YacoB | OCBOEHHS
JabopaTopHbIe U MpaKkTHYecKas padora,
NPHUKJIAAHON MOAYJIb (IPH HAJTUYHMH)
Conep:xkanue
Paznea 1. Undopmannst u uHGoOpMALMOHHAS AeSITEJIbHOCTD YeJI0BEeKa
Tema 1.1. Conepxxanue
WNudopmanus u [lonartue «uHPOpManus» Kak (yHIAMEHTAIbHOE
MH(OPMAIIMOHHBIE | TIOHATHE COBPEMEHHO# Hayku. IIpencraBieHue 00 1
IIPOLIECCHI OCHOBHBIX MH(OPMALMOHHBIX MPOLECCAX, O CUCTEMAaX. 1,2
Konuposanue uHpopMaLun WNudopmanus u
nH(}OpMaLOHHBIE TTPOLIECCHI
IIpakTnyeckas padbora -
CamocTosiTe1bHAs1 padoTa 10
Tema 1.2. Copepxanue
ITogxone! k ITonxoner K U3MEPEHUIO uHpOpMaLUU
HU3MEPEHHIO (conmepkaTenbHbIN, aX(aBUTHBINA, BEPOSATHOCTHBIN).
uHpopmarun Enunuier usmepenust uadopmaruu. MapopmannonHbie
OOBEKTHl ~ Pa3UYHBIX  BHIOB.  YHHUBEPCAIBHOCTDH 1 12
JTUCKPETHOTO (tmdpoBoro) MIPEICTABICHUS ’
uHpopmanuu. Ilepenaua m xpaneHue HHPOPMAIUH.
OnpeneneHue  OObEMOB  PA3JIMYHBIX  HOCHTENEH
uHpopManuu. ApxuB HHGOpPMAILTUU
IIpakTHyeckas padora -
Tema 1.3. Conepxxanue
Kommsrotep u [TpyHIMIIBI  TTOCTPOCHHUS  KOMIBIOTEpOB.  [IpuHIMI 1 1,2
nudpooe OTKPBITOM apXUTEKTyphl. Maructpanb. ArnmapaTHoe
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NPEICTABIICHUE YCTPOMCTBO KOMIIBIOTEPA. Bremnss MIaMSATh.
uHpOopMaLuu. VYcerpoiictBa  BBoma-BbiBoja.  llokonenwss  OBM.
YerpolicTBo Apxutektypa OBM 5  noxonenus. OcCHOBHbIE
KOMITbIOTEpA XapaKTEePUCTUKU KOMITbIOTEPOB. [Iporpammuoe
oOecnieueHue: Kiaccupukaluss M €ro Ha3HaueHUeE,
CETeBOE MPOrpaMMHOE oOecreueHne
IIpakTnyeckas padbora
Tema 1.4. Conepxxanue
Konuposanue [IpencraBienue o pa3IUYHBIX CUCTEMax CUYUCIICHUS,
nH(pOpMAIIHH. MIPE/ICTABIICHUE BEIIECTBEHHOTO 4YHCIAa B CHUCTEME

CucTeMbl CUUCIIEHHUS

CUHCJICHHS C JIIOOBIM OCHOBAHHEM, NEPEBOJ YMCIIA U3
HENECATUYHON ITO3UIIMOHHOM CHUCTEMBI CUHCIIEHUSI B
JNECATUYHYIO, MEPEBOJ BenlecTBeHHOTo uncia u3 10 CC
B apyryio CC, apudmerndeckue ACHCTBUS B pa3HBIX
CC.

HpeﬂCTaBJ'IeHI/IG YHUCJIOBBIX AAHHBIX: O6H_II/IG IMPUHIUITBI

NPEICTaBICHUA JaHHBIX, (opMaTbl MPEICTABICHUS 1.2
YuCell.
[IpencraBneHne TEKCTOBBIX TaHHBIX: KOJIOBBIC TAOIULIBI
CHUMBOJIOB, 00bEM TEKCTOBBIX JaHHBIX.
[IpencraBnenue rpaduyecKuX TaHHBIX.
[IpencraBienne 3ByKOBBIX JAHHBIX.
[IpencraBnennie BUACOJaHHBIX.
KoaupoBanue naHHbIX IPOU3BOIBHOIO BUJA
IIpakTyeckas padora
Tema 1.5. Copnepxanue
DIIEMEHTHI OcHOBHbBIE MOHATHUS aNreOpbl JIOTUKHU: BBICKA3bIBaHUE,
KOMOWHATOPHKH, JIOTUYECKHE  Olepaldu,  IOCTPOCHHE  TaOJIHUIIbI
TEOPUH MHOKECTB M | HCTUHHOCTH JIOTUYECKOTO BbIpakeHus. [ 'paduueckuii
MaTEMaTHYECKOU Meron anreOpel Jyioruku. IloHsTHe  MHOXeECTBa. 1.2
JIOTUKU MomHocTh MHOXecCTBa. Onepanun HaJ MHO>KECTBAMHU.
Pemenune noruveckux 3a1ad rpauuecKuM criocooom
IIpakTyeckas padora
Tema 1.6. Conepxxanue
Kommnerorepnsle cetn: | KommproTepHble ceTH HX Kiaccudukamnms. Pabora B
JIOKAJBHBIE CETH, CETh | JIOKAJBbHOH ceTh. TOIOJOruN IOKAIBHEIX ceTeil. OOMeH 19
Hurepner naHHeIMU. ['obanbHast cets MuTepHeT. [P-anpecarus. ’
[IpaBoBBIe OCHOBBI pabOTHI B cetu MHTEpHET
IIpakTyeckas padora
Tema 1.7. Conepxxanue
CnyxObl UnTeprera | CiyxObl U cepBuchl MHTepHETA (37IEKTPOHHAS I10OYTa,
BUICOKOH(EpEeHIINH, bopymBl, MECCEHIKEPBI, 19

counanpHele cet). [louck B MHTEpHETE. DIEKTpOHHAs
kommepius. LludpoBsie cepBUCH TOCYIapCTBEHHBIX
yeayr. JloctoBepHocTh nH(popMmariu B lHTEpHETE
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IIpakTnueckas padora

Tema 1.8.
CereBoe xpaHEHHE
JAHHBIX U U(PPOBOTO

Conepxanue
Opranuzanus JINYHOTO UH(POPMAIMOHHOTO
npoctpancTBa.  OOnauHble  XpaHWIMIIA  JIaHHBIX.

KOHTEHTa Paznenenne mpaB gocTyna B OOJauHBIX XpaHWIUIIAX. 12
KonnektuBnas padota Hag gokymeHTamu. CoOroaeHne '
Mep 0e30MacHOCTH, MPEeIOTBPALIAIONINX HE3aKOHHOE
pacnpocTpaHeHHe MePCOHATBHBIX JaHHBIX
IIpakTnueckas padora
Tema 1.9. Conepxanue
HNudopmannonnas | Mudopmaimonnas 0€30MacHOCTb. 3amura
0€301MacHOCTb uHpopmanuu. Mapopmaimonnas 6e30mMacHOCTh B MUPE,
Poccun. BpenoHocHbsie mnporpamMmbl. AHTHUBUPYCHBIE
nporpammMbl. besonacHocts B HMHTepHere (cereBble 19
yrpo3bl, MOIIEHHUYECTBO). TpeHAbl B  pa3BUTHH ’
IUQPPOBBIX  TEXHOJOTHH;  PUCKM M  HPOTHO3BI
UCTIOJIb30BaHUS IIU(PPOBBIX TEXHOJOTHH MPH pEIICHUH
poeCCHOHANIBHBIX 3a71a9n
IIpakTnyeckas padbora
Paznen 2. Mcnosnb3oBaHuE MPOTPaMMHBIX CUCTEM U CEPBUCOB
Tema 2.1. Copnepxanue
Oo6paboTka TekcToBble  NOKYMEHTHL.  BuIbl  mpOrpaMMHOTO
uH(pOopMaIuu B obecrnieueHus asi 00pabOTKHU TEKCTOBOM WH(pOpMAIUH. 12
TEKCTOBBIX CoznaHue TEKCTOBBIX JIOKYMEHTOB Ha KOMIIBIOTEpE ’
mporeccopax (omepanuu BBOJA, peIaKTUPOBaHUS, (HOPMATHPOBAHUS )
IIpakTnyeckas padbora
CamocrosiTesibHast paboTa
Tema 2.2. Copnepxanue
Texnonoruu co3ganus | MHOroCTpaHUYHBIE JTOKYMEHTHI. Crpyxrypa
CTPYKTYPHUPOBAHHBIX | JOKyMeHTa. [ uneprekcToBbie JOKyMeHThl. COBMECTHas 1,2
TEKCTOBBIX pabota Hax qokymeHToM. [11abmoHBI.
JOKYMEHTOB IIpakTHyeckas padora
Tema 2.3. Copnepxanue
KomnbrotepHas Komnbiotepnast rpajpuxka wu e€ Buzapl. Dopmarsl
rpaduka u MYJIbTUMEIUUHBIX (aiinoB. ['paduueckue pemakTopsl
MyJIbTUMENA (ITO Gimp, Inkscape). IIporpamMmmbl 1o 3amucu u 1,2
penaktupoBanus  3Byka  (I1O AynnoMacrep).
[Iporpammel penaktupoBanus Buzaeo (ITO Movavi)
IIpakTnueckas padora
Tema 2.4. Conepxxanue
TexHonoruu TexHonmornn  0OpabOTKM  pPa3MUYHBIX  OOBEKTOB
00paboTKH KOMIIBIOTEPHOU Trpauku (pacTpoBble U BEKTOPHbBIE 1,2
rpaguIecKux n300pakeHus1, 00paboTKa 3ByKa, MOHTaX BHJICO)
00BEKTOB IIpakTHyeckas padora
Tema 2.5. Conepxxanue 1,2
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IIpencrasnenue
npodeccroHanbHOM
uHpOpMalU B BUIE

Bunbl koMImbIOTEpHBIX TIpe3eHTanuii. OCHOBHBIE ITAITbI
pa3paboTKu Mpe3eHTAuU. AHUMAIHS B MPE3CHTAIIHH.
[[Ta6oub1. KoMno3u1usi 00beKTOB Mpe3eHTAIINH

MpEe3eHTALNM IIpakTuyeckasi padora
Tema 2.6. Conepxxanue
WurtepaktuBHble 1 | [TpuHIMAIIBI MYJIbTUMEIHS. WuTepakTuBHOE
MYJIbTUMEAUIHbBIE npecTaBieHne nH(OpMauu 12
00BbeKkThI Ha criaiine | [pakruueckast pabora
CamocrosiTesbHast padoTa
Tema 2.7. Conepxxanue
I'mneprekcToBoe S3pik pasmerkn tuneprekcta HTML. Odopmienue
MPEJCTaBICHUE TUTIEPTEKCTOBOM  CTpaHuibl. Beb-caiiTei u  BeO- 1,2
uHpopMaun CTPaHHULIbI
IIpakTnueckas padora
Pasznea 3. UndopmanmonHoe MoaeTUpOBaHe
Tema 3.1. Conepxxanue
Mopenu n [IpencraBnenre O KOMIIBIOTEPHBIX MOJENAX. Buael
MO/JIEIMPOBAHMUE. Mojenel. AnekBaTHOCTh Mojenau. (OCHOBHBIE STarlbl 1,2
Drarsl KOMITBIOTEPHOT'O MOACTHUPOBAHUS
MOJIETTMPOBAHHS IpakTHyeckas padora
Tema 3.2. Conepxxanue
Crucku, rpadpsl, Crtpykrypa undopmanuu. Cnucku, rpadsbl, IepeBbs.
JIepEBbS AJITOPUTM MTOCTPOEHUS IepEBa peIICHUH 12
IIpakTnueckas padora
Tema 3.3. Conepxxanue
Maremarnueckue ANTOPUTMBI  MOJEIMPOBAHUS  KpaTHaWlIuMX MyTeil
MOJIEIH B Mexnay BepmuHamu (AsroputMm JleWkcTpsl, Merton
npo(eCCUOHATBHON | TMHAMHUYECKOTO  MPOrPAMMHPOBAHUS).  DIECMCHTHI 12
obnactu TEOPHH UTP (BBIMTPHIIIHAS CTPATETHS)
IIpakTnueckas padora
Tema 3.4. Conepxxanue
Ionsarue anropurma u | [lonstue anropurma. CpoiictBa anroputma. CrocoOb!
OCHOBHBIE 3anmucd  anroputMa. OCHOBHBIE — aJITOPUTMUYECKUE
AIITOPUTMHUYECKHE CTPYKTYpbl.  3amuch  QJIrOPUTMOB  Ha  SI3bIKE
CTPYKTYpPHI nporpammupoBanusi (Pascal, Python, Java, C++, C#). 12
AHanu3 anropuTMOB C TOMOUIbIO TPACCHPOBOYHBIX
Ta0JIHIT
IIpakTnueckas padora
Tema 3.5. Conepxxanue
Amnaym3s anroput™MoB B | CTpyKTYpHpOBAaHHBIE  THITBI  JaHHBIX. MacCHUBBI
npodeccoHanbHOM | BermoMorarenbHble  alrOpUTMbl.  3aadd  MOKMCKa
obnactu 3JIeMEHTa C 33JaHHBIMU CBOWCTBaMHU. AHAJIU3 TUIIOBBIX 12

ITOPUTMOB 00paboTku qyucen, YUCJIOBBIX

IOCJIEIOBATEILHOCTEN U MAaCCUBOB
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IIpakTnueckas padora 1
CamocrosiTesibHasi pa6oTa 10
Tema 3.6. Conepxxanue
ba3bl JaHHBIX Kak ba3bl JaHHBIX Kak MOJENb MPEIMETHOH OO0JIacTH. 1
MOJIeIb IpeAMETHON | TaOauIbl U pesSIMOHHbBIC 0a3bl TAHHBIX 1.2
obnactu IpakTuyeckas pagora 1
Tema 3.7. Conepxanue
TexHosmoruu TaOGnuunbIit IIpoLECcCOop. IIpuemsr BBOJIA,
o0paboTku peIaKTUpOBaHUA, (GOpMATHPOBAHUS B  TAOJIUYHOM 1
nHpopmaruu B nporeccope. Anapecanus. CopTupoBka, (GUIBTpAIHS, 12
ANEKTPOHHBIX yclioBHOE (hopmMaTupoBaHUe
Tabmax IpakTu4eckas paGora 1
Tema 3.8. Conepxxanue
@opmynsl u QyHKIMKU | DopMysibl W (QYHKIMH B 3JCKTPOHHBIX TaOJIHIAX.
B DJIEKTPOHHBIX BceTpoeHHble  QYHKIMM W HMX  HUCIOJIB30BaHUE.
Tabnunax Marematuueckue U CTaTUCTUYECKHE  (YHKIUH. 1
Jlornueckne  ¢yHkuuu. DuHAHCOBBIE  (DYHKIIUH. 12
TexcroBbie ¢GyHKIMH. Peanm3anus MareMaTHYeCKUX
MoJieJIeH B 3JI€KTPOHHBIX TaOIHIax
IIpakTnueckas padora 1
Tema 3.9. Conepxxanue
Busyanuzanus Busyanu3zanus JaHHBIX B SJIEKTPOHHBIX TaOIHIIAxX 1
AHHBIX B 1,2
SMEKTPOHHBIX IIpakTnyeckas padbora )
Tadmmax
Tema 3.10. Copepxanue
Mogenuposanue B | MonenupoBaHue B JIEKTPOHHBIX — Tabimumax  (Ha 1
ANEKTPOHHBIX nprUMepax 3a1ad u3 npopeccuoHaIbLHON 00JIacTH) 1,2
Tabmuax (Ha IpakTu4eckas paGora 1
nmpuMepax 3aaad u3
npodeccuonansHoii | CamocTosiTe/ibHasi padoTa 8
00JacTh)
Hpukaagnoii moayab 1. OCHOBBI AaHAJUTHKH U BU3YAJIN3ANMH JAHHBIX
Tema 1.1. Copepxanue
Monenu TaHHBIX Hanctpoiika  Excel Power Pivot, Tabmuunoe 1 12
MPEJICTaBICHUE JAHHBIX, SKCHOPT JaHHBIX, MOJEIH
JAHHBIX, OOJIbIINE JaHHBIE
IIpakTnueckas padora 1 1,2
Tema 1.2. Copepxanue
Buzyanuzanus Ananmutnuecknii ceppuc Yandex Datalens: OOmmit
JTaHHBIX 0030p, BO3MOXHOCTU. Perucrpanus, wuHTEpdEiic. 1 1,2
Mapkernneiic, noakimoueHue. Co3gaHue dYapToB H
JarmoopaoB
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IIpakTHyeckas padora

Tema 1.3.
TloTOoKH maHHBIX

Conepxanue

Ananutnueckuii cepsuc Yandex Datalens: IloToku

naHHbIX. [logkmroueHne k cueTyuky Yandex METpUKu 1.2
IIpakTnyeckas padbora
Tema 1.4 Conepxxanue
IIpunsarue pemenuii | Ananutuueckuii cepsuc Yandex Datalens: Ilpunsitue
Ha OCHOBE JaHHBIX pelIeHN Ha OCHOBE AaHHBbIX. ['eomanHble. TernnoBbie 1,2
KapThl
IIpakTnyeckas padbora
Tema 1.5 Conepxxanue
[TpoexTHas paboTa. | Anamutuueckuii cepBuc Yandex Datalens: Pabora c
Keiic ananmm3a nanHbIX | gataceramu. Kelic aHann3a qJaHHBIX 1,2
IIpakTyeckas padora
CamocrosiTesibHast padoTa
IpukaaaHoit MoayJib 2. AHAJIMTHKA U BU3yaJu3anus JaHHbIX Ha Python
Tema 2.1. Copnepxanue
Bsenenue B sA3bIK WuTepakTuBHas cpena nporpammupoBanue Ha Python.
IpOrpaMMUpoBanus | BBoa u BeiBoa ganHbIX. @yHkww print(), input(). Tumsl
Python JaHHBIX. MaTeMaTuyeckue ornepanuu ¢ UelIbIMU U 12
BEIIECTBEHHBIMU YHCIaMHU
IIpakTnyeckas padbora
Tema 2.2. Conepxxanne 1,2
OcHoBHbIE IloHATHE JOTMYECKMX BBIPAKEHUM M OIEpALUi.
AITOPUTMHUYECKHUE JIM3bIOHKIMS, KOHBIOHKIMSA, OTpUIlaHue. Tabniuia
KOHCTPYKLIUU Ha uctuHHOCTH. [IpoBepka ycioBus B Python. CunTakcuc
Python uncrpykuuii  if, if-else, if-elif-else. Peanuzanus 1,2
[UKJINYECKUX anroputMoB B Python. ®ynkius range().
Cunrakcuc nukina for, muxia while
IIpakTnyeckas padbora
Tema 2.3. Copepxanue
PaGora co cnuckamu u | [lousitue crnimcka B Python. Co3gaHue W CUMTHIBaHHE
CJIOBapsIMU cnuckoB. @DyHkuuu u MeTonbl crnuckoB. [loHsTHE
cioBaps. Otnuuus cioBapeil ot cnuckoB. Co3naHue 1,2
cinoBapsi. Metonbl cioBapeil. [IpuMeHeHrne CIUCKOB U
CJIOBapey B pealibHBIX 3aJa4ax.
IIpakTyeckas padora
Tema 2.4. Conepxxanue
Ananutuka 1aHHbiX | [ToHsTHe MaHHBIX, OOJBIIMX JaHHBIX. HaOOpPbI JaHHBIX.
Ha Python [Tnarpopma Kaggle. bubamorexka Pandas. OObekTsI
Series u DataFrame. ITonyuenue o6mieit nHGOPMAIHH O 1,2

MaHHBIX. MHIekcanus 1O YCIOBHSAM W HW3MEHCHHUE
TAHHBIX B TaOJIMIIAX.

IIpakTyeckas padora
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Tema 2.5. Copnepxanue
Ananus naHHbIX Ha | [loHsAITHE CTaTUCTHKH, ONMCATEIBbHOW CTAaTHCTHKH.
MIPAKTUYECKUX OnwucatenbHbIi aHanu3 JlAaHHBIX. OcHoBHbIE

npuMepax omnucareiabHble CTAaTHCTUYECKHE BEIMYMHBI (4acToTa,
cpenHee apupMeTHyeckoe, MeAMaHa, MOJa, pa3Max, 1
CTaHJAPTHOE OTKJIOHEHUE). DYHKIMU ONMUCATEITHHON 12
cratuctuku B Python Pandas. Ilpaktuka BbrYmcieHus
OMHCATEIbHBIX CTATUCTUYECKHX BenuuuH B Python
Pandas
IIpakTyeckas padora 1

Tema 2.6. Copnepxanue

OcCHOBBI Heo6xoauMocTh BH3yanu3aluy JaHHBIX JUIS aHAIM3a.

BU3YalIU3aluu [lonarue nayunoil rpaduxu. bubmmoreka Matplotlib.

JTAHHBIX [Tonsitue pucynka B Matplotlib. OcHoOBHBIE BUIBI 1
rpa¢ukoB (TUCTOTPAMMBI, JHAarpaMMbl  PacCesHHUS, 1,2
auarpaMma pasmaxa, JHHEWHBIH Tpaduk, Kpyrosas
JIyarpaMma, TeTioBbie KapThl). OCHOBHBIE TpaduuecKue
koMaHbl B Matplotlib
IIpakTyeckas padora 1

Tema 2.7. Conepxanue

IIpoektHas pabota | XapakTepuCTHKa OCHOBHBIX 3TAarloB IMpoIecca aHaIM3a
«AHann3 0ONBIINX maHablX. IloaroroBka paHHBIX. MHMccnemoBanme wu
JTaHHBIX B BU3yanu3aius AaHHbIX. [locTpoeHue npencka3aTenbHOM 1 12
po(eCCUOHATIBHON | MOJIEIIH. WuTepnperanyss  pe3ysbTaTOB  aHAIM3a. ’
cepe» Peanu3anus OCHOBHBIX 3TaloB Ipolecca aHaIM3a
MaHHBIX ~ Ha  mpuMmepe  Habopa  JaHHBIX W3
npodeccuoHaIbHOM cepb
IIpakTuyeckasi padora 1
CamocrosiTeibHasi paboTa 10
IIpome:xxyTouHasi aTTecTaNus 10
Bcero 148
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3. YCJOBUSI PEAJIMBAIIMA PABOYEW ITPOTPAMMBI
YUYEBHOM JUCHMUIIINUHBI YI1.12 THOOPMATUKA

3.1. MarepuanbHO-TeXHHUUECKOE 00eCTICUeHUE
Peanuzarus 1ucUUIUIMHBI TpeOyeT HAIUYHS:
— yueOHoro kabuHera.

TexHuueckue cpencTra 00y4eHU:

3aHATUS TPOBOIATCS B YUEOHOH ayauTOpUM M KOMIIBIOTEPHOM KJjacce,
OCHAIIICHHBIX HEOOXOJUMBIM  Y4eOHBIM, METOAWYECKHM, HWH(POPMAIIMOHHBIM,
IPOrPaMMHBIM 00€CTIEYEHHEM.

3.2. HudopmarmonHoe odbecrieyeHruEe 00yIeHHs

Jlns  peanuzanuu  mporpaMMbl  OuOIMOTEYHBIM  (QoHI oOpazoBaTeIbLHOMN
OpraHM3alfK JIOJDKEH MMETh IeYaTHBIE H/WIA DJICKTPOHHBIE 00pa3oBaTelbHbIC U
UHGOPMAITMOHHBIE PECYPCHI IS HCIIONB30BaHMs B 00pazoBaTebHOM Mporiecce. [1pu
dbopmupoBanun  OubnmoreyHoro  ¢oHAa  oOpa30oBaTEIBLHOW  OpraHu3anuen
BBIOMPAETCS HE MEHEEe OJTHOTO M3JaHUs U3 MEePEUUCICHHBIX WXKE MEYaTHBIX W3IaHHUM
U (W) DIIEKTPOHHBIX HM3JAHUN B KA4ECTBE OCHOBHOTO, MIPH 3TOM CIIHCOK MOXET
OBITH JOTOJTHEH HOBBIMH U3IAHHSIMHU.

OCHOBHBIEC HCTOUHUKH:

1. Nudopmatuka. [Ipaktukym: yued. nocobue st CTYJEHTOB yUpEKACHUMA
cpen. npod. OO6pazosanus. lIsetkoBa M.C., I'aBpmiioBa C.A., Xno0wsictoBa N.IO.
- 1-e u3manme; OOIIECTBO C OTPAaHUYEHHOW OTBETCTBEHHOCTHIO OOpa3zoBaTeIbHO-
U3/IaTeITLCKHUM MEHTP «AKaIeMUsD)

I[OHOJ'IHI/ITCJIBHBIC HUCTOYHHUKMU.

1.  IserxkoBa M.C. Hndopmaruka. Ilpaktukym : yueO. mocobue st
CTYJICHTOB YUpEXACHUN cper. mpod. oOpasoBanus: yuyebHoe msnanue / L[BeTkoBa
M.C., I'aBpunosa C.A., Xno6sictoBa 1. FO. - Mocksa : Axagemus, 2025. - 320 c.
(OOmieobpaszoBarenbHast  moArotoBka B yupexkaenusix  CIIO). - URL:
https://academia-moscow.ru - Pexum jgoctyma: DJEeKTpoHHas OMONIHOTEKA
«Academia-moscow». - TeKCT : 37eKTPOHHBIN

2. Uudopmatuka : yueOHUK a1 BY30B — 4-€ u3[., nepepad. u gom. —
Mockga : UznarensctBo FOpaiit, 2025. — 752 ¢. — (Beoicmiee oOpa3zoBanue). —
ISBN 978-5-534-20227-4. — Tekcrt : 3nexkTpoHHbIN // OOpa3oBaTenbpHas miaTdopma
FOpaiit [caiit]. — URL.: https://urait.ru/bcode/568691
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4. KOHTPOJIb ¥ OLIEHKA PE3YJIbTATOB OCBOEHUSA YUYEBHOU
JUCHHUIIVIMHBI YII. 12 THOOPMATHUKA

Kontpons ¥ oLeHKa pe3ylbTaTOB OCBOCHHUs  00mIe0O0pazoBaTeIbHON
JUCLUUIUIMHBL PAacKPBIBAIOTCS 4epe3 MUCHMIUIMHAPHBIE PE3y/bTaThl, HAIPaBJICHHbIC
Ha (opmupoBaHHe OOHMX M TPO(ECCHOHATBHBIX KOMIIETEHIMI MO pa3aenaMm U
TEMaM COJIepKaHMsl 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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