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1.00mas xapakrepucTnka padoydeii nporpaMMbIo01eo0pa3oBaTebHOM
AUCHHUILTHHBI

Oo6meo6pazoBatenpHas auctumummaa O/, 08 Madopmartrka sBisieTcst 0053aTeIbHON YacThIO
00111e00pa3oBaTEeILHOTO ITUKJIA 00pa3oBaTeIbHOM MporpaMmbl B cooTBeTcTBUU ¢ PI'OC CIIO 1o
npodeccuu 43.01.09 IToBap, koHaUTED

B cootBerctBUu ¢ ®I'OC COO O/JI. 08 MHpopmaTrka SBIsETCS 00sA3aTeIbHON JUCIUIUTMHON
Ha ypOBHE cpenHero oOmiero oopasoBanus. Ha uzydenune aucrumimasl «HQopmMaTukay oTBOAMTCS
144 gaca

1.2. Heau 1 miiaHupyemMblie pe3yJabTaThl 0CBOCHUS IMCIUILINHbI:

1.2.1. Heau AUCUMILIAHBI.
Conepxxanne mporpammbl  obmeoOpazoBarenbHor aucnuumasl Ol 08 Mudbopmarnka
HaIIpaBJIEHO HA JJOCTHKEHUE CIICYIOUIUX HeJIei:

. OCBOEHME CHCTEMbl 0a30BBIX 3HAHUN, OTPAXKAIOILMX BKIAJ HHPOPMATUKU B
(dbopMHpOBaHHE COBPEMEHHOH HAy4HOW KapTHHBI MHpA, pOJb WH(GOPMAHOHHBIX
IIPOLIECCOB B COBPEMEHHOM OOLIECTBE, OMOJOTHYECKUX U TEXHUUECKUX CUCTEMAX;

. OBJIAJICHME  YMEHUSIMH  NPHUMEHSThb,  aHAIM3UPOBaTh,  IPEOOPA3OBHIBATH
MH(POPMAIIMOHHBIE MOJEIH PEAbHBIX OOBEKTOB M IMPOLECCOB, MCIONB3YS MPH STOM
U(POBBIE TEXHOJIOTHH, B TOM YHCIIE NMPH H3YyYCHHH IPYTUX AWCHUIUINH, Pa3BUTHE
[I03HABATEJIbHBIX UHTEPECOB, UHTEUIEKTYAJIbHBIX U TBOPYECKUX CIIOCOOHOCTEN MyTEM
OCBOCHHS M HCIIOJIb30BaHUS METOAOB MH(OpPMATHKH M HU(POBBIX TEXHOJOTHH HpU
W3YYEHHUU PA3IHMYHBIX Y4EOHBIX MIPEIMETOB;

J BOCIIMTAaHME OTBETCTBEHHOI'O OTHOLIEHUS K COOJIIOJIEHUIO 3TUYECKUX U MPABOBBIX
HOpPM HH(OPMALMOHHON JESITENbHOCTHU; MPUOOPETEHUE OIbITa HCIOJIb30BaAHUS
IUGPOBBIX  TEXHOJOTHMM B MHIAMBHIYaIbHOH W  KOJUIGKTUBHOW ydeOHOH u
[I03HABATEJIbHOM, B TOM YHCJIE IPOEKTHON AESITEIbHOCTH.

Ocgoenue kypca O/]. 08 MHdopmaTrka npeanosiaraeT penieHue caeayomux 3aaau:

e Pa3BuTHEe MHPOBO33PEHUS: PACKPHITHE pOJIH HWHPOpMAMA W HH()OPMAIIMOHHBIX
MPOIECCOB B MPHPOJHBIX, CONMAIBHBIX M TEXHHUYECKHX CHUCTEMax; ITOHUMaHHE
Ha3HA4YeHUS MHPOPMALMOHHOTO MOJAEIUPOBAHUA B HAyYHOM IIO3HAHUM MMHpa;
MOJTy4YeHHE MPECTABICHHSI 00 OCHOBHBIX TPEHJIAX Pa3BUTH MU (PPOBHIX TEXHOIOTHH, a
TaKXKe O COLMAJbHBIX MOCIEICTBHAX Mpolecca MH(opMaTH3alMU U LU(POBU3ALUU
oOmiecTBa.

e VruyOneHue TeopeTHudeckoi MoAroTOBKH: (POPMUPOBAHKE 3HAHUN O HAYYHBIX OCHOBaX
nepefayd, oOpabOTKM, MOWCKA, 3alMThl HHpOpManuu, 00 HUH(POPMALMOHHOM U
KOMITBIOTEPHOM MOJICITUPOBAHHH.

e PacmmpeHne TEXHONOTMYECKOH MOATOTOBKU: OCBOEHHE HOBBIX BO3MOXKHOCTEH
U(POBBIX TEXHOJOTHH, B TOM YUCIIE MPUMEHUTEIBHO K HCIIOJIB30BAaHUIO B OymyIien
npodeccuoHanbHOM e TeNbHOCTH.

e [IpuoOpereHue ombITa KOMILJIEKCHOTO HCIOJb30BAHUS TEOPETHYECKMX 3HAHUU (U3
obmacti mHGOPMATHKH 1 Opyrux npeametoB) u cpeacts MKT B pemeHnn mpukIiiaaHbIX
3ajJ1ay, CBSI3aHHBIX ¢ Oyaymei mpopeccuoHaIbHON 1eATeNbHOCTHIO.

OcobenHocts (popMupoBaHust coBOKYmHOCTH 3amay u3yuenus OJl. 08 Mudopmaruka mis
CHCTEMBI CPEIHET0 MPO(ECCHOHATHHOTO 00pa30BaHUs 3aKIIOYAETCS] B HEOOXOIUMOCTH pealTu3aIliu
npodecCHOHAIBHON HAIPAaBICHHOCTH PElIaeMbIX 3a/ad, yuéra ocoOeHHOCTel chepbl AesITeTbHOCTH
OyAyIIMX CIIEIHUATUCTOB.



B pe3ynbraTe ocBOEHMS JUCHUIUIMHBI 00y4YaroIIUNiCs J0/IKeH 3HATh:

MOHUMaHHE Yrpo3bl MHPOPMALMOHHONW 0E30MacHOCTH, MCIIOIB30BaTh METOMABI U CPE/ICTBA
INPOTUBOJACHCTBHUSL 3THM yrpo3aM, COOJIOAEHHE Mep Oe30MacHOCTH, IPEJOTBPAILAOIINX
HE3aKOHHOE PaclpOCTpaHEHHE EPCOHATIbHBIX JAHHBIX;

colOuoieHre TpeOOBaHUI TEXHUKH O€30MaCHOCTH U THTUEHBI PH paboTe ¢ KOMIBIOTEpaMH
U IPYTMMHU KOMIIOHEHTaMH HU(POBOTO OKPYKEHUS;

[IOHMMaHKHE IPAaBOBBIX OCHOB MCIIOJIb30BaHMsI KOMIIBIOTEPHBIX IpOrpamMm, 0a3 JaHHBIX U
pabotsl B cetu MIHTEpHeT.

BO3MOYKHOCTH M OTPAHMYCHHUS TEXHOJIOTUH HCKYCCTBEHHOTO MHTEIJIEKTa B Pa3IMYHBIX
001acTIX;

BO3MOYKHOCTH  HCIIOJIb30BaHUS ~ WH(POPMALIMOHHBIX  TEXHOJOTHH B pa3jIMYHBIX
npodeccuoHaIbHBIX chepax;

BO3MOYKHOCTH IIM(PPOBBIX CEPBUCOB I'OCYJAPCTBEHHBIX YCIYT, IU(PPOBBIX 00pa30BaTEIbHbBIX
CEpPBHUCOB;

NPEJCTaBICHUS O POJIM MH(OPMAIIMH U CBSI3aHHBIX C HEH MPOIECCOB B MPUPOJE, TEXHUKE U
00I11eCTBE;

HOHATUS  «MH(pOpMaLUsA», <«UHPOPMALMOHHBIM MpOLECcC», «CUCTEMa», «KOMIIOHEHTHI
CHCTEMBI» «CHUCTEMHBIN 3P PeKT», «MHPOPMALIMOHHAS CUCTEMAY, «CUCTEMA YIIPaBICHUSN»;

METO/BI MoNcKa nHpopMaru B cetu IHTEpHeT;

OCHOBHBIE MPHUHIUIBI YCTPOWCTBA U (PYHKIIMOHUPOBAHMS COBPEMEHHBIX CTAI[HOHAPHBIX H
MOOWJIBHBIX KOMITBIOTEPOB; TEHACHLUH pa3BUTHSI KOMIIBIOTEPHBIX TEXHOJIOTUH;

o0mye TpeACTaBICHUS O KOMIBIOTEPHBIX CETSX M WX POJIM B COBPEMEHHOM MHpE; 00
O0IMIMX MPUHIHUIIAX Pa3pabOTKH U (YHKIIMOHUPOBAHUS HHTEPHET-TIPUIIOKECHUH;

OCHOBHBIC IPUHLIUIIBI JUCKPETU3ALMN PA3IUYHBIX BUJI0OB HH(OpMaImy;

TEOPETUYECKUI ammapaT, IO3BOJIIOUIMM  OCYIIECTBIIATh NPEACTABICHUE 3aJaHHOIO
HaTypaJbHOI'O YUCIIA B PA3JIMUHBIX CUCTEMAX CUMCIICHMUS;

npefCTaBiIeHuss O  0a30BBIX NPUHIMIAX  OpraHM3alud ©  (QYHKIHMOHHPOBAHHUS
KOMITBIOTEPHBIX CETEH;

0a30Bble aNrOPUTMBI OOpaOOTKM YHMCIOBOM M TEKCTOBOM HMH(pOpMAIMM (3alUCh YHCET B
NO3UIIMOHHOM CHUCTEME CUMCIIEHUS, JNEIMMOCTh LEJbIX YHUCE; HAaXO0XJIEHHE BCEX IMPOCTHIX
qucell B 3aJaHHOM JHMama3oHe; o0pab0TKa MHOTOPa3psAAHBIX LEJNBIX YHCEN; AaHaln3
CHUMBOJIBHBIX CTPOK M JPYTHX), AITOPUTMOB IIOUCKA U COPTUPOBKH;
® YHUBEpCAJIbHBIN $3BIK IporpamMmmupoBaHus BbelcOKoro ypoBHs (Ilackanb, Python, Java,
C++, C#), 6a30BbIe TUIIBI JAHHBIX U CTPYKTYpaXxX JaHHBIX;
¢ (DYHKIMOHAIEHBIE BO3MOXHOCTH HHCTPYMEHTAIIBHBIX CPEJICTB CPEIBI Pa3paboOTKH;
® OCHOBHBIC CBEICHHUS O 0a3axX JaHHBIX, UX CTPYKTYpE, CPEICTBaX CO3JaHHUS M PabOTHI C
HUMU; UCTOJIb30BaTh TAONMUYHBIE (PEISUOHHbIE) Oa3bl JaHHBIX U CIIPABOYHBIE CUCTEMBI

B pe3ynbraTe 0CBOEHMS JUCIUIUIMHBI 00Y4aIOIIUNCS 10JZKeH YMeTh:

OpPraHU30BBIBAaTh JMYHOE WH(POPMAIIMOHHOE MPOCTPAHCTBO C HCIOJIB30BAHUEM PA3IUUYHBIX
CpeACTB U(PPOBBIX TEXHOJIOTUH;

peayin30BaTh ATANbl PEHICHH 33/1a4 Ha KOMITBIOTEPE;

peayin30BbIBaTh Ha BBHIOPAHHOM JUISI M3YYEHHMsI A3bIKE MPOTPAMMUPOBAHMS BHICOKOTO YPOBHS
(ITackamns, Python, Java, C++, C#)

THUIOBbIE AJITOPUTMBI OOpAaOOTKM YHMCEJN, YUCIOBBIX IOCIEAO0BATEIbHOCTE M MacCHBOB:
NpeJCTaBICHUE YKcia B BUAE HaOOpa MPOCTBHIX COMHOXKUTENEH; HaX0KJICHUE MaKCUMalbHOU
(MUHMMaNbHOM) UU(PB HATypalbHOI'O YHUCHA, 3alMCAaHHOTO B CHUCTEME CUHUCICHHS C
OCHOBaHHEM, He mpeBblmatomuM 10; BeuMcIeHHE 00OOIIEHHBIX XapaKTEPUCTHK AIIEMEHTOB
MaccMBa WM  YHCIOBOM  IOCIEAOBATEIBHOCTH  (CyMMBI, IPOU3BEIEHUS  CPEIHEro
apu(METHYECKOr0, MUHMUMAJIbHOTO M MAaKCHUMAaJIbHOTO 3JIEMEHTOB, KOJIMYECTBA 3JIEMEHTOB,
YIOBJIETBOPSIOLINX 3a/IaHHOMY YCJIOBHIO); COPTUPOBKY 3JIEMEHTOB MacCHBa;

KPUTHYECKH OIICHMBATh MH(POPMALMIO, TMOITYYEHHYIO W3 CeTH VIHTepHeT; XapaKTeph30BaTh
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OobIIHe JaHHBIC, IPHUBOJIUTHL IMPUMEPbBI HCTOYHHUKOB HX TIOJYUYCHHSA W HaAIIPaBJICHUA
HUCIIOJIB30BaHMAA,
XapaKTCpHU30BaTb OopIINE JaHHBIC, NPHUBOAWUTH IMPHUMEPHLI HMCTOYHHUKOB HX IIOJYUCHUA U
HaIrpaBJICHU UCITIOJIb30BAHUA;

pa6OTaTb C OnepalvOHHbBIMM CUCTEMaMUM W OCHOBHBIMHU BHJaMH [POrpaMMHOI0

oOecrnieueHus Ui pelieHus yueOHbIX 3a/1a4 M0 BbIOpaHHOW CHeIalIn3alluug;

CTPOUTh HEPABHOMEPHBIC KOJbI, JOIMYCKAIOIINE OJHO3HAYHOE JEKOJUPOBAHHUE COOOIICHUN
(mpeduKCcHBIE KOBI);

UCIIOJIb30BaTh MPOCTEHINUE KOJIbI, KOTOpBhIE IO3BOJIAIOT OOHAapyXHBaTh M HCIPABIATH
OIIUOKM MpHU Nepeayue JaHHBIX;

BBITMOJHATH MPeo0pa3zoBaHus JIOTHYECKUX BBIPAKEHUH, UCIIONb3Ys 3aKOHBI alireOphl JTOTHKU;

ONpeAeNiaTh KpaT4alliuil MyTh BO B3BEUICHHOM TIpade U KOJIMYECTBO IyTeH MEXIy
BEpIIMHAMU OPUEHTHUPOBAHHOTO alMKINYEeCcKOro rpada;

YUTaTh U TOHHUMATh NPOTPAMMBI, PEATU3YIOIIUE HECIOXKHBIE AITOPUTMBI 00pPabOTKH
YHCIIOBBIX U TEKCTOBBIX JAHHBIX (B TOM YKCJIE MACCUBOB U CUMBOJILHBIX CTPOK) Ha BHIOPaHHOM
JUIS W3YYEeHHUS YHHMBEpPCaJIbHOM S3bIKE MpOrpaMMUpOBaHus Bbicokoro ypoBHs (Ilackamb,
Python, Java, C++, C#); aHanu3upoBaTh alrOpuTMBbI C UCIIOJIb30BaHUEM TAaOJIHI] TPACCUPOBKH;

omnpeaenaTh 0e3 WCIOIb30BaHUS KOMITBIOTEpA PE3yJbTaThl BBITOJHECHUS HECIOKHBIX
MporpaMM, BKJIIOYAIOIIMX I[MKJIBI, BETBICHUS U MOANPOrPaMMBbI, TIPU 3aJaHHBIX HCXOTHBIX
JAHHBIX;

MOAUGHUIMPOBATh TOTOBBIE MPOTPAMMBI ISl PEIICHUS HOBBIX 3aja4, MCIOJIb30BaTh HX B
CBOMX IIpOrpaMMax B KauecTBe MOJNporpaMm (mporenyp, G yHKIui);

CO3/1aBaTh CTPYKTYPUPOBAHHBIE TEKCTOBBIC JOKYMEHTHI U JIEMOHCTPAIIMOHHBIE MATEPHAIIBI C
WCIIOIb30BAHUEM BO3MOKHOCTEM COBPEMEHHBIX MPOrPAMMHBIX CPEACTB M OOJAYHBIX
CEPBUCOB;

WCIIOJIH30BaTh TaOIUYHBIC (PEISIITUOHHBIC) 0a3bl TAHHBIX, B YACTHOCTH, COCTABIISAThH 3aMIPOCHI
B 0a3ax MaHHBIX (B TOM YHCJIE BBIYUCISIEMBIE 3alpPOCHI), BBIMOJIHSATH COPTUPOBKY U TIOMCK
3anucell B 0a3e MaHHBIX; HANOJHATH pa3paboTaHHYIO 0a3y JaHHBIX; YMEHHE HCIOJIb30BaTh
JNEKTPOHHBIE TaONMUIBI MJIS aHauM3a, MPEACTaBIeHUS W 00pabOTKM MaHHBIX (BKIIIOYas
BBIUHCIICHHE CYMMBI, CPEIHET0 apu(MeTHIecKoro, HauOOoIbIIEro U HAUMEHBIIIETO 3HAYECHUH,
peleHre ypaBHeHUH );

WCIIOJIH30BaTh KOMITBIOTEPHO-MATEeMaTHYECKHUE MOJIEIIH JIJIsl aHalIu3a OOBEKTOB U MPOIECCOB:
(dbopMynHpoBaTh ENb MOJICTHUPOBAHUS, BBHITIOIHATH AHATU3 PE3yIbTaTOB, MOJYYEHHBIX B XOJI€
MOJIETTUPOBAHUS; OIICHUBAThH aJIeKBATHOCTh MOJEIU MOJIEIUPYEMOMY OOBEKTY HIIH TIPOIECCY;

MPEACTABIIATEH PE3YJIbTAThl MOJICTUPOBAHUS B HATJISIHOM BU/JIE;

KIaccu(puIupoBaTh ~ OCHOBHBIE  3aJauyd  aHaIW3a  JAaHHBIX  (MMPOTHO3MPOBAHUE,
KJIaccupuKanms, KiacTepu3alius, aHaIu3 OTKJIOHCHHH );

MOHUMATH MOCIIEA0BATEIHHOCTh PEIICHUS 3a/1a4 aHAIM3a JaHHBIX: cOOp MEPBUYHBIX JAHHBIX,
OYMCTKA U OIICHKA Ka4eCTBA JIaHHBIX, BHIOOpP W/WJIHM TOCTPOEHHE MOJIEIH, MpeoOpa3oBaHUE
JAHHBIX, BU3yalIu3aIlisl JAaHHBIX, HHTEPIPETAIlUs PE3yIbTaTOB;

ONpEeNENsATh CPEIHIOK CKOPOCTh TEpelayd JlaHHbIX, OLICHHMBAaTh HM3MEHEHHE BpPEMEHU
nepeaadyd NpH W3MEHEHWH HWHGOPMAIIMOHHOTO O0beMa JaHHBIX M XapaKTEePHCTHK KaHaja
CBSI3H;

CTPOUTH KO, 00ECIIEUUBAIONINI HAUMEHBIIIYI0 BO3MOXKHYIO CPEIHIOI JUIMHY COOOIIEHUS
MPU W3BECTHOM YacCTOTE€ CHMBOJIOB;, TMOSICHSATh MPUHIMIBI PabOThl MPOCTHIX aJTOPUTMOB
CKaTHs TaHHBIX;



UCIOJb30BaTh IPHU PEIIEHUM 3373y CBOWCTBA IMO3MIIMOHHOM 3alMCH YHUCENl, aJTOPUTMBI
MOCTPOCHMSI 3alIUCH YMCJIa B MO3MIMOHHON CHUCTEME CUMCIECHHUS C 3aJaHHBIM OCHOBAHUEM U
IIOCTPOEHMSI YUCIIA IO CTPOKE, COACPKALIe 3aluch 3TOr0 4Mcia B NO3MLIMOHHON CHCTEME
CUMCJIEHUS C 3a/IaHHBIM OCHOBAHUEM;

BBINOJIHATH ApU(PMETUYECKHUE ONIEPALUH B TO3ULIOHHBIX CUCTEMAX CUUCIICHUS;

CTPOUTBH JIOTMUYECKOE BBIPAKEHUE B JU3BIOHKTMBHON M KOHBIOHKTUBHOW HOPMAaJIbHBIX
¢dopmax 10 3a7aHHOM TabKIle UCTUHHOCTH;

UCCIIEI0BaTh 00J1aCTh ICTUHHOCTH BBICKA3bIBAHHUS, COJEPIKAILETO IEPEMEHHBIE;

pelaTh HECIIOKHBIE JIOTHYECKUE YPAaBHEHMUS;

pelaTth aNropuTMHUYECKHE 3ajjaud, CBA3aHHBIE C aHAJIW30M rpadoB (3aJaud MOCTPOEHUS
ONTUMAJILHOTO IIyTH MEXAY BEpLIMHAMU rpada, ornpeseseHuss KOJu4ecTBa pa3IuyHbIX MyTel
MEX]y BEPIIMHAMUA OPUEHTUPOBAHHOTO AlIMKINYECKOTo rpada);

UCMOJIb30BaTh JEPEBbsl INPU aHAJIM3€ M IOCTPOCHUU KOJIOB M JUId IPEJCTaBICHUS
apu(pMeTHYECKUX BbIPaXKEHUI, IPU PELICHNH 3a/1a4 [TOMCKA U COPTUPOBKH;

CTPOMUTH JIEPEBO MWIpPbI 10 33aJaHHOMY aJIrOpUTMYy; pa3palbaTbiBaTb U OOOCHOBBIBATH
BBIMTPBIIIHYIO CTPATETUIO UTPBI;

OIPEAEIIATh CIOXKHOCTh U3y4aeMbIX B Kypce 0a30BbIX aJITOPUTMOB (CYMMHPOBAHHUE 3JIEMEHTOB
MacCHBa, COPTUPOBKAa MAacCHBa, MEpeOOpHBIE aJTOPUTMBI, JBOMYHBIN IMOWCK) M MPHUBOAHUTH
IIPUMEPHI HECKOJIBKHUX aJITOPUTMOB PA3HOM CIOXKHOCTH IS PELICHUs OJJHOM 3ajaui;

HCII0JIb30BaTh OCHOBHBIE YIPABJISAIOLINE KOHCTPYKIUH;

OCYIIECTBIISITh AHAIM3 TPEIIOKEHHOW MPOTpaMMBI: ONPEAETSATh Pe3yIbTaThl PAaOOTHI
IIPOrpaMMbl NIPU 33JaHHBIX UCXOJHBIX JIaHHBIX;

OIpeNieNATh, IPU KAaKUX UCXOJHBIX JaHHBIX BO3MOXHO MOJIY4YE€HUE YKAa3aHHBIX Pe3yJbTaToB;

BBISIBIIAITh IaHHBIE, KOTOPBIE MOTYT IIPUBECTH K OIIMOKE B pabOTe MPOrpaMMmbl;

(bopMyIUpOBaTh MPEJIOKEHUS O YIYUYIIEHUIO POTPaMMHOI0 KOJa;

pa3pabaTbiBaTh U peain30BbIBAaTh B BUE IPOrpaMM 0a30BbIE€ aITOPUTMBI;

UCIIOJIB30BaTh B IPOrpaMMax JaHHBbIE PA3JIMYHBIX THUIIOB C Y4YETOM OrpaHMYEHHUH Ha
JMana3oH UX BO3MOXKHBIX 3HAYEHWM, MPUMEHATh NpPU PEUIeHUM 3aJad CTPYKTYphbl JaHHBIX
(criMcku, cI0BapH, CTEKH, OUEpe, 1€PEBb);

OPUMEHATh CTAaHAAPTHbIE W COOCTBEHHBIE MOANPOrpaMMBbl i OOpaOOTKH UHCIIOBBIX
JAHHBIX U CUMBOJIBHBIX CTPOK;

UCMONB30BaTh MpH  pa3paboTke mporpaMM  OWONMOTEKHM MOANPOrpamMM; yMEHHE
HCIOJIb30BaTh CPEACTBA OMIAJKM INpOrpaMM B CpeA€ NpPOrpaMMHUPOBAHUS; YMEHHUE
JOKYMEHTUPOBATh IIPOrPaMMBl;

CO3/1aBaTh BeO-CTPaHHULIBI;

MCIIOJIb30BaTh 3JIEKTPOHHBIE TaOMUIBI JJIs aHalu3a, MPEeACTaBlIeHUuss U 00pabOTKU JaHHBIX
(BKiItO4asi BBIOOpP ONTHUMAIBHOIO pEIIEeHUs, MOAOOp JMHUM TpeHJAa, peUleHHe 3aaad
IIPOrHO3UPOBAHUS).



1.2.2. Ilnanupyemble pe3yJibTaThl 0CBOCHHs 001Ie00pa3oBaTe/bHOM JUCHUILINHBI B cooTBeTcTBHH ¢ PI'OC CIIO n Ha ocHoBe ®T'OC COO

Oco6oe 3Hauenne nucnuriuinaa uMmeet pu popmupoBanun OK u TTK

Kon u HanmenoBaHue
(bopMUpYyEeMbIX KOMIETEHITHH

HJ'IaHI/IpyeMBIe PE3YIBTATEI OCBOCHUSA JUCHUIIIMHBL

Oo0mme

JAucuunimHapHbie

OK 01. Beibupats cioco0sl
peuieHus 3aaa4y
podeccHnoHATEHOM
JEATEIIHOCTH IPUMEHUTEIBHO K
pa3IUYHBIM KOHTEKCTaM

B yacTu TpyA0BOr0 BOCIIMTAHMSA:

- TOTOBHOCTH K TpYyOy, OCO3HaHHWE IEHHOCTH MacTepCTBa,
TPYIOIIO0HE;

- TOTOBHOCTh K AQKTHBHOW JEATEIBHOCTH TEXHOJIOTMYECKOU U
COIMAIIbHON HAINpaBIEHHOCTH, CHOCOOHOCTh HHHUIIMHPOBATH,

IUTAHAPOBAaTh ¥ CaMOCTOATEIHHO  BBIMONHATH  TaKyIO
JIeSITEIBHOCTD;

- HHTEpeC K pa3uyHbiM cdepaM MnpodhecCHOHATBHON
JIeSITEIBHOCTH,

OBaaneHue YHHBepCAJIbHBIMU yueOHBIMU
MO3HABATEJIbLHBIMH JeHCTBUAMM:

a) 0a30Bble JOrHYecKue JeicTBUA.

- CaMOCTOATENbHO (OpPMyIMpOBaTE H  aKTyaIH3HPOBATH

npobjemMy, paccMaTpUBaTh €€ BCECTOPOHHE;

- YCTaHaBJ'II/IBaTI) CYHIGCTB eHHI:II71 HpI/I3HaK N
OCHOBAaHHUA JJIs CpaBHeHI/ISI, KJ'IaCCI/I(bI/IKaIII/II/I 158
00001eHMS,

- ONpENENATh LENN AEATEIIbHOCTH, 3a4aBaTh MapameTpPhl
Y KPUTEPUU UX JOCTHKEHUS,

3aKOHOMEPHOCTH M IPOTUBOpEYUs B
paccMaTpUBaeMbIX SBJIECHUSAX;

- BHOCUTb KOPPEKTHUBBI B JIESITEIBHOCTb, OLICHUBATH
COOTBETCTBUE PE3YJIbTATOB LIEJISIM, OLIEHUBATH PHUCKHU
MOCJIEACTBUI NEATEIbHOCTH;

- pa3BUBaTh KpPEATHUBHOE MBIIUICHUE MPU PELICHUU
YKU3HEHHBIX TIpOo0IieM

0) 0a30BbIe HCCAEA0BaTEIbCKHE TeHCTBHS:

- BJIAJETh HaBbIKAMU YYEOHO-HCCIEAOBATEIBCKON |

- BBbIIABJIATH

- TIOHMMaHHE Yrpo3bl WH(POPMAIMOHHON
0e30IMaCHOCTH, MCIOJIL30BAHUE METOHOB H
CPEICTB TMPOTHBOJCHCTBUS ITUM Yrpo3awm,
coOoieHne Mep 0e30macHOCTH,
IPEIOTBPAIAFOIINX HE3aKOHHOE
pacnpoCTpaHeHUE IMEePCOHATBHBIX JIAHHBIX;
coOroieHne TpeboBaHUt

0€30IIaCHOCTH M THUTHMEHBI Ipu pa60Te C

TCXHHUKHU

KOMITBIOTEPaMU M JPYTUMH KOMIIOHEHTaMHU
HU(POBOro OKPYKEHHUS;

MOHUMaHHe MIPABOBBIX OCHOB
WCTIOJIB30BAHUSI KOMITBIOTEPHBIX MPOTPaMM,

0a3 1aHHbBIX U paboThl B ceTH HTEepHeT;

- yMEHHE  OpraHu30BbIBaTb  JIMYHOE
UH(POPMALIMOHHOE IIPOCTPAHCTBO c
UCIIOJB30BAHUEM  DPA3JIMYHBIX  CPEICTB
U (POBBIX TEXHOJIOTHIA;

MOHMMAaHWE BO3MOXKHOCTEH  IH(PPOBBIX
CEpBUCOB roCy/1apCTBEHHBIX YCIIyT,

u@poBEIX 00pa30BATEIHHBIX CEPBUCOB;
MMOHMMaHHE BO3MOXXHOCTEH M OrpaHHUYEHHH
TEXHOJIOTUIl UCKYCCTBEHHOTO MHTEJUIEKTA B
pa3IMYHbIX 00JacTsX;

HaJIN4He npeCTaBICHUN 00

HCIIOJIb30BaHUH MH(POPMAIMOHHBIX




HpOeKTHOI;'I ACATCIIbHOCTH, HaBbIKaMH paspCliCHus
npo0Jem;

- BBIABJIISITH MMPUYIUHHO-CIICACTBCHHBIC CBA3U u
AKTyaJIM3UpOBAaTh 3a4da4y, BbIABUI'aTb THUIIOTC3Y CC

pEIIEHUs, HAaxXOOUThb apryMeHTHl U1 J0Ka3aTelbCTBa
CBOMX YTBEP)KICHMM, 3a1aBaThb IapaMETPbl U KPUTCPUU
peleHus;

- aHAJIM3UPOBATH IIOJIyYCHHBIE B XOJ€ PEIICHUS 3a1a4u
pe3yJbTaThl, KPUTUYECKU OLICHUBATh UX JOCTOBEPHOCTB,
IIPOrHO3UPOBATh U3MEHEHHE B HOBBIX YCIOBHSX;

- YMETb IEPEHOCUTHb 3HAaHWsS B II03HABATEIBHYIO W
IPAaKTUYECKYIO 00JIACTH KU3HEIEATEIbHOCTH;

- YMETb MHTETPUPOBATh 3HAHUS U3 PA3HBIX IPEIMETHBIX
obnacreii;

- BBIIBUraThb HOBBIE HJEH, IpeljlaraTb OPUTMHAJIBHbBIE
MOJIXO/Ibl U PELICHMUS;

- CIIOCOOHOCTh MX HCIOJIB30BaHUS B MO3HABATEIbHOMN

Y COLIMAIBHON ITPAKTHUKE

TEXHOJIOTHi B pa3IMYHbIX
npodeccuoHaTBHBIX chepax

- yYMEHHE pealu30BaTh dTalbl pELICHUs
3aJa4 Ha KOMIIbIOTEpE;

YMEHHUE Peann30BbIBaTh Ha BEIOPAHHOM /IS
U3y4eHMs]  SI3bIKE  NPOrpaMMHPOBAHHUSA
BbicokorOo ypoBHs (ITackamb, Python, Java,
C++, C#) TumoBbple aIropuTMbl 00pabOTKH
qucesl, YUCIOBBIX IOCIENOBATEILHOCTEH U
MacCUBOB:

IpeACTaBlIeHUe Yucia B Bujae Habopa
IPOCTBIX COMHOKHUTEIEH;

HaXOXKJICHUE MaKCUMAaJIbHOU
(MUHUMaNBHOW)  mU(PBI  HATYpPaTBLHOTO
YlClla, 3a[IMCAaHHOTO B CUCTEME CUHMCIIEHUS C
OCHOBaHMeM, He mnpesblnaommMm 10;
BBIYMCIICHHE OOOOIIEHHBIX XapaKTePUCTHK
JJIEMEHTOB ~ MaccMBa  WJIH  YHCIOBOHN
IIOCJIEI0BATEIILHOCTH (cymMMBl,
MIPOU3BEIICHUSI CPETHETO apH(PMETHIECKOTO,
MUHHMAaJIHLHOTO " MaKCHUMAaJIbHOTO
3JIEMEHTOB, KOJIMYECTBa AIIEMEHTOB,
YJIOBJIETBOPSIIOIINX 33/IaHHOMY YCIIOBHIO);
BBIMIOJIHEHUE  COPTUPOBKH  BJIEMEHTOB
MacCHBa;

OK 02.

OC}’H.ICCTBJ'ISITL IIOMCK, aHaJIn3 U
HHTCPpIPCTALIUTO I/IH(I)OpMaLII/II/I,
HCO6XO,[[I/IMOI71 JJI BBIITIOJTHCHU A
3aga4 HpO(bCCCHOHaHLHOﬁ
ACATCIIBHOCTH.

B 00s1acTH IEHHOCTH HAYYHOT0 TO3HAHMS:

- c(hOpPMHPOBAHHOCTb MHPOBO33PEHHUS, COOTBETCTBYIOLIETO
COBPEMEHHOMY YpPOBHIO Pa3BUTHS HAyKH M OOIIECTBEHHOM
MPaKTHKH, OCHOBaHHOTO Ha Jiaore KYJIBTYD,
CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MecTa B
MOJIUKYJIBTYPHOM MHDE;

- COBEpILIECHCTBOBAaHUE SA3BIKOBON M YUTATENbCKOH KYJIbTYpHI
KaK CpeJCTBa B3aWMOJCHUCTBHUS MEXIYy JIIOABMU WU MO3HAHUS

- BIAJACHHE IMIPEJICTABICHUSIMH O POJIHU
nH(pOpMaIIUU U CBSI3aHHBIX C HEH MPOIIECCOB
B IIPUPOJIE, TEXHUKE U OOIIECTBE;

BJIAICHHUEC IIOHATUAMU ((I/IH(i)OpMaHI/ISI»,
«MH(OPMAIIMOHHBIA TPOLIECC)», «CHCTEMAY,

«KOMIIOHCHTHI «CHUCTEMHBIN

s dexTy,

CUCTEMBI»,

«H(pOpPMALIMOHHAsT  CUCTEMay,




MHPA;
- OCO3HAHWE IEHHOCTH HAy4YHOW JESATEIbHOCTH, TOTOBHOCTH

OCYIIECTBIIATH MIPOEKTHYIO u HCCIIEI0BATEIbCKYIO
JESITEeIbHOCTh MHAUBHUIYAIBHO U B IPYIIIIE;
Ogaagenue YHHUBepCAIbHbIMH y4eOHbIMH

NM03HABATEJbHBIMH JeHCTBHSIMM:

B) padoTa ¢ uHopManmei:

- BIIaJICTh HABBIKAMH MOIyUYCHUs HHPOPMALIMH U3 HCTOYHHUKOB
pa3HBIX THIIOB, CAMOCTOSTEIBHO OCYIICCTBISATh IOHUCK,
aHalM3, CUCTEMATHU3alMI0 W WHTEPIPETAlUi0 HWHPOPMALUH
Pa3INYHBIX BUJIOB U OPM TIpEICTABICHUS;

- CO37aBaTh TEKCTBl B pAa3NMYHBIX (opMaTax C y4eToM
Ha3HaYeHUsT MHGOPMALMKM M IIENEBOI ayIWTOPUH, BBIOHpAast
ONTHMAIIBHYIO (GOPMY IPE/ICTABICHHS U BU3YaIN3aLUH;

- OLICHMBATh JIOCTOBEPHOCTD, JETUTHMHOCTh HH(OpMaIuH, ee
COOTBCTCTBUC MMPABOBBIM U MOPAJIbHO-3TUYCCKUM HOpMaMm,

- WCIONB30BaTh  CpeacTBa  HMH)OPMAIMOHHBIX |
KOMMYHUKAIIUOHHBIX TEXHOJOTHH B PCUICHNN KOTHUTUBHBIX,
KOMMYHUKAaTHUBHBIX u OpraHu3alMOHHBIX 3a1a4 C
coOmoneHeM  TpeOOBaHMH  OPrOHOMHKH,  TEXHHKH
0€30MacHOCTH, THIHEHBI, PECYpCOCOEPEKEHHUs, MPABOBBIX H
3THYECKHX HOPM, HOPM MH(MOPMAIHOHHOH O€3011aCHOCTH;

- BIAJEeTh HABBIKAMU pACIO3HABaHMUA M 3aIUTHI
uHpopManuy,  MHQOPMAIMOHHOW  0€30MacHOCTH
JUYHOCTH

«cHucTeMa YIpaBIICHUS;
BJIQJICHUE METOJIaMH IMOMCKa WH(OpMAIUU
B cetu HTepHeT;

yMEHHE KPUTHYECKH OLICHUBATH
uHbOpMaIlMIO, TOJIYYEHHYI0 U3  CETH
Hutepner;

YMEHHE XapaKTepU30BaTh OOJIBIINE JaHHBIE,

IIPUBOAUTH IIPHUMEPLI HUCTOYHHUKOB ux

IMOJIYYCHHA U HAITPABJICHHUA UCII0JIb30BAHMA,

- TOHMMaHHME OCHOBHBIX  IPUHIIUIIOB
yCTpoiicTBa u (GYHKIIMOHUPOBAHUS
COBPEMEHHBIX CTAIMOHAPHBIX U MOOUIIBHBIX
KOMIIBIOTEPOB;

MOHMMAaHUE TEHCHIIHA pa3BUTHUA
KOMITBIOTEPHBIX TEXHOJIOTHUIA;

BIIQJICHUE HaBBIKAMHU paboThl c

OTIEPAIIMOHHBIMU CHUCTEMaMU M OCHOBHBIMH
BHJIaMH TIPOTPAMMHOTO OOECTICUCHHS ISt
perieHus: y4eOHBIX 3a7ad MO BBIOpaHHOU
CrielMaIu3aluy;

- BJIaJICHUE MpEeACTaBICHUSIMU 0
KOMITBIOTEPHBIX CETSIX U HUX pPOJId B
COBPEMEHHOM MUPE;

BIIQJICHUE TIPEACTABICHUSIMU 00 00mux

MIPUHIUIIAX pa3palboTku u
(YHKIIMOHUPOBAHUS MHTEPHET-
MIPUIIOKEHNH;
- TIOHMMaHHE OCHOBHBIX  IPHUHLUIIOB
JUCKPETU3ALNH pa3IMYHBIX BUJIOB
nH(pOpMaIHH;

YMEHHUE OIpeneniTh HUH(OPMAIMOHHBIN

10



00BbEeM  TEKCTOBBIX,  rpaduyeckux u
3BYKOBBIX  JIaHHBIX  MPU  3aJIaHHBIX
napaMeTpax AUCKPETU3allUu;

- YMEHHE CTPOUTh HEPABHOMEPHbBIC KOJBbI,
JIOTTYCKaIOII1e OJTHO3HAYHOE
JEKOJMPOBaHUE COOOIIeHUH (mpeduKcHbIe
KOJIbI);

HCTIOJIb30BaHUE MPOCTEUIINX KOJOB,
KOTOpbIE TIO3BOJISIFOT ~ OOHApYXKHMBAaTh U
UCITPaBJIATh OMMOKY MPHU Nepeaade JaHHBIX;
- BJaJICHUE TEOPETHUYECKUM  alIapaToM,
MO3BOJIAIOIIUM OCYIIECTBIISATh
IpEJCTaBICHUE 3aJaHHOTO HAaTypalbHOTO
Ylclia B Pa3IMYHBIX CHCTEMaxX CUHMCICHUS;
BBITIOJIHEHHE TPEOOPa30OBaHUS JIOTHYECKUX
BBIPOKECHHH, HCIONB3Yysl 3aKOHBI alnreOphl
JIOTUKH;

OmpeAeseHue  KpaTd4almero MOyTH  BO
B3BCIIEHHOM TIpade M KOJUYECTBO IMyTeH
MEXIy BEpUIMHAMH OPHUEHTUPOBAHHOTO
aIMKINYecKoro rpada;

- YMEHHE YUTaTh U MOHUMATh MPOTPAMMBI,
peanu3ylole  HECJIOXKHBIE  aITOPUTMBbI
00pabOTKH YHCIIOBBIX U TEKCTOBBIX JTAHHBIX
(B TOM YHCIE MAacCMBOB WM CHMBOJIBHBIX
CTpPOK) Ha BBIOpaHHOM JJIsl H3Y4YEHHS
YHUBEPCAITHHOM SI3BIKE TPOTPAMMHPOBAHHS
Bbicokoro ypoBHs (Ilackanb, Python, Java,
C++, C#);

BreimonHnenue aHanmza QITOPUTMOB  C
WCIIOJIb30BAaHUEM  TaOJIUIl  TPaCCHPOBKU;

11



orpeseeHne oe3 UCIIOJIb30BaHUS
KOMIIbIOTEpa  pE3yJIbTATOB  BBINOJIHEHUS
HECIIOXKHBIX ~ MPOrpamMM,  BKITFOYAIOIIUX
IIUKJIBI, BETBJICHUS W TOANPOTPAMMBI, MPH
3aJJaHHBIX UCXOJIHBIX JTAHHBIX;
MOJU(PHUIIMPOBAHUE TOTOBBIX HPOTPAMMILIS
peleHusI HOBBIX 3aj]ad, UCIOJIb30BaTh UX B
CBOUX porpamMmax B Ka4yecTBe
noJnporpaMm (mpoueayp, GyHKIui);

- yYMEHHE CO3/1aBaTh CTPYKTYPHPOBAHHBIC

TCKCTOBBIC AOKYMCHTBI n
JACMOHCTPAIIlHOHHLBIC MaTcpHrabl C
HCIIOJIB30BaHHUECM BO3MOKHOCTEH

COBPEMEHHBIX MPOrPAMMHBIX CPEICTB U
00JIauHBIX CEPBHUCOB;

YMEHHE HCIOJIb30BATh TaOJIMYHbBIC
(pensioHHbIE) 0a3bl JaHHBIX, B YACTHOCTH,
COCTABJISITH 3aMPOCHI B 0a3aX JTaHHBIX (B TOM
YHClie BBIYMCIISIEMBIE 3aIIPOCHI), BBIIOJIHATH
COPTHPOBKY M TIOMCK 3amuceil B 0aze
JIAHHBIX; HAIOJIHATH pa3paboTaHHyIO 0a3y
JTAaHHBIX;

YMEHHE  HCHOJb30BaThb  JJIEKTPOHHBIE
TAaOMUIBl A aHanu3a, MPEeACTaBIECHUS U
00paboOTKN JaHHBIX (BKJIIOYas BBIYHCIIECHUE
CYMMBI,  CpPEIHEro  apu(pMETHYECKOro,
HauOOJbIIET0 M HAUMEHbBIIEro 3HAYEHUH,
pelleHrne ypaBHEHUN);

- YMEHHE MCIIONb30BaTh KOMIIBIOTEPHO-
MaTeMaTHYeCKHEe MOJENN JUIsl  aHalu3a
00BEKTOB M TpoIEccoB: (OPMYIHPOBATH

12



1[eh MOJCIUPOBAHUS, BBIMONHITH AHAJH3
pe3yNbTaTOB,  MOJIYYCHHBIX B  XOJE
MOJICITUPOBAHMS,

OLICHUBAHHE aJICKBaTHOCTh MOJIEITN
MOJICTUPYEMOMY OOBEKTY WM IPOLECCY;
IpeICTaBICHUE pe3yabTaToB
MOJICTTUPOBAHUS B HATJISITHOM BUJIE;

- yYMCHHE KJIacCH(HUIMPOBATH OCHOBHBIE
3aJ1a4y¥ aHaJIKM3a JaHHBIX (TIPOTHO3UPOBAHUE,
KJIaccuuKanus, KIacTepu3alys, aHaJIu3
OTKJIOHCHHH);

MIOHUMAaHKE TMOCIIEI0BATCIBHOCTH PEIICHUS
3aa4 aHaM3a JaHHBIX: COOp MEPBHYHBIX
JIAHHBIX, OYHCTKAa W OIICHKA KauyecTBa
JAaHHBIX, BEIOOP W/WIIM TTOCTPOCHUE MOJICIIH,
npeoOpa3oBaHWe JAHHBIX, BU3YyaTU3AIHSI
JAaHHBIX, HHTEPIIPETAIIHS PE3YIIbTATOB;

- BIQJICHHE TPEICTABICHUSIMH O 0a30BBIX
TIPUHIIAIIAX OpTaHHU3aINH "
(YHKITMOHUPOBAHUS KOMITBIOTEPHBIX CETEH;
- YMEHHUE OIpENeNsATh CPEIHIOI CKOPOCTh
nepenavyd JaHHBIX, OILIEHWBAaTh W3MEHEHUE
BpEMEHH  Tepeladyd Mpu  U3MEHEHUHU
nH(DOpPMAIMOHHOTO O0BeMa JaHHBIX U
XapaKTePUCTHK KaHaJa CBS3H;

- YMEHHUE CTPOHTH KOJ, 00CCIICUUBAIONTUI
HaWMEHBITYI0 BO3MOXKHYIO CPEIHIO JUTHHY
COOOIIEHUsT TpU  M3BECTHOM  YacTOTe
CHUMBOJIOB;

MOSICHEHHE TPUHIUIIOB PabOTBhl MPOCTHIX
QITOPUTMOB CXKATHS TaHHBIX;

13



- YMEHHE UCTOJB30BaTh MPU PEIICHUH 33124
CBOMCTBA MO3UIIMOHHOM 3allMCH  YHCel,
QITOPUTMBI TIOCTPOEHHUS 3allMCH 4YHUClIa B
IMO3ULIMOHHOM  CHCTEME  CUMCICHHMSI C
3aJIaHHBIM OCHOBAaHHUEM M  IOCTPOCHHS
yucia IO CTPOKE, COJep)Kalleld 3amuch
9TOr0 4YHCJIAa B TO3UIMOHHOH CHCTEME
CUHCIICHUS C 3aJJaHHBIM OCHOBAHUEM;
yMEHUE BBIIIOJIHATH apupMeTuyecKue
omepali B TO3UIHUOHHBIX  CHUCTEMax
CUHCIIEHUS;

YMEHHE CTPOUTH JIOTHUECKOE BBIPAXKEHUE B
JH3BbIOHKTHBHOMN H KOHBIOHKTHUBHOMN
HOPMAaJIBHBIX (hOopMax IO 3aJlaHHOMN TaOIHIIe
HCTUHHOCTH;

HCCIICIOBAHNE obnactu HCTUHHOCTU
BBICKA3bIBAHUS, COJICPIKAIIETO TIEPEMEHHBIE;
pereHue HECIO0KHEIX JIOTHYECKUX
YpaBHEHUH;

YMEHHUE peuiaTh ajJrOpUuTMUUYECKHE 3a/1auH,
CBS3aHHBIE C aHanu3oM rpadoB (3amaun
MOCTPOEHUSI ONTUMAIBHOTO MYTU MEXIY
BEpLIMHAMU rpada, onpeneneHus
KOJIMYECTBA PA3JIUYHBIX TyTeH MEXIY
BEepIIUHAMU OPUEHTUPOBAHHOTO
aIMKJINYECKoro rpada);

YyMEHHE  HCIOJIb30BaTh  JIEPEBbsl  TpHU
aHaIM3€ W TIOCTPOEHUU KOAOB U IS
MpeACTaBICHUS apudmeTnyecKux
BBIpXXCHU, IPU PELICHUU 3a/a4 MOUCKa U
COPTUPOBKH; YMEHHE CTPOUTH JIEPEBO UTPHI
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110 33IaHHOMY aJITOPUTMY;;

yMEHHE pa3padaTeiBaTh W 0OOCHOBHIBATH
BBIUTPHIIITHYIO CTPATETHIO UT'PHI;

- TOHMMaHWe  0a30BBIX  aJTOPUTMOB
00pabOTKM  YHUCIOBOM M TEKCTOBOM
uHdopmauu (3amuck qHCe B
MTO3UIMOHHOMN CUCTEME CUHCTICHHSI,
JEIMMOCTb IIEJIBIX YHCENT,;

HAaXOXJCHWE BCEX TMPOCTHIX YHCENl B
3aJJaHHOM JIHaIa30He;

00paboTKa MHOTOPA3PSIHBIX IEIBIX YHCET,
aHallM3 CUMBOJBHBIX CTPOK U JAPYrHX
QJIITOPUTMOB ITOKCKA U COPTUPOBKH;

yMEHHUE OIpeNeNsTh CJIO)KHOCTh
U3y4aeMbIX B Kypce 0a30BBIX aIrOpUTMOB
(cyMmMupoBaHHWE  DJIEMEHTOB  MAacCHBa,
COpPTUPOBKA MacCHBa, nepeOopHbIC
QITOPUTMBI, TBOMYHBINA TTOWCK) U IPHBOUTH
MPUMEPBI HECKOJIBKUX aJTOPUTMOB pPa3HOU
CIIOKHOCTH JIJISl peUIeHHs OHOMN 3a1auu;

- BIQJCHHE YHHUBEPCATbHBIM  SI3BIKOM
IPOrPaMMHUPOBAHUS  BBICOKOTO  YPOBHS
(ITackanb, Python, Java, C++, C#),
MPEJICTABJICHUSIMH O  0a30BBIX  THIAx
JAHHBIX U CTPYKTYPaX JIaHHBIX;

YMCHHE HCIIOJIb30BaTh OCHOBHEBIC
YIIPABJISIONTNE KOHCTPYKIIHH,

yYMEHHE OCYIIECTBIIATh aHaIm3
MPENTIOKEHHOM TIPOrpaMMBL:  OINPEAETSATh
pe3ynbTaTthl  paboOThl  MPOTPAMMBI  TIPU
3aJIaHHBIX UCXO/HBIX JaHHBIX;
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ONpeeNieHue IpU  KaKMX  HMCXOJHBIX
JAaHHBIX BO3MOJKHO IIOJIyUE€HUE YKa3aHHBIX
PE3yJIbTaTOB;

BBISIBJICHHE  JAHHBIX, KOTOpPHIE  MOTYT
IpUBECTU K OMIMOKe B paboTe MpOorpaMmbl;
(dhopmynupoBaHue peI0KEHU I 1o
YIYULIEHUIO IPOrPaMMHOTO KOJa;

- yMeHME pa3pabdaThiBaTh U PEan30BbIBATH
B BHUJAE IporpaMM 0a30BbI€ aJITOPUTMBI;
UCIIOJIb30BaHUE B IporpamMmax JaHHBIX
pa3IMYHBIX THUIIOB C Y4E€TOM OTpaHUYeHUM
Ha JMarna3oH HUX BO3MOXHBIX 3HAYCHUH,
OPUMEHSTH MPH PEIICHUU 33724 CTPYKTYPhI
JAHHBIX (CIUCKH, CIIOBapHU, CTEKH, OUepe/iu,
JIEPEBB);

MIPUMEHEHHE CTAHJAPTHBIX U COOCTBEHHBIX
MOANPOrpaMM I O0OpabOTKH YHCIOBBIX
TAHHBIX " CUMBOJIbHBIX CTpOK;
HCIIOJIb30BaHNE MpHU pa3paboTKe Mporpamm
OMOIMOTEKH MOIITPOTPaMM;

3HaHUE (PYHKIMOHAIBHBIX BO3MOKHOCTEH
UHCTPYMEHTATBHBIX CPEICTB Cpensl
pa3paboTku;

YMEHHME HCIOJIb30BAaTh CPEJICTBA OTIAAKU
MporpaMM B Cpele MpOrpaMMHUpPOBAHUS;
YMEHHE JOKYMEHTHUPOBATh IPOTPAMMBI;

- YMEHHE CO3/1aBaTh BeO-CTPaHUIIbl; YMEHUE
WCIIONIb30BaTh DJIEKTPOHHBIC TaOMUIBI s
aHanu3a, TMpeJCTaBleHUs U  00pabOTKU
JTaHHBIX (BKIIOYash BHIOOp ONTHUMAIBHOTO
pereHust, moadop JMHUU TPEHJA, pelIeHUe
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3a/1a4 IPOTHO3UPOBAHNA);

Brnanenne oCHOBHBIMH CBEACHUSMHU O 0a3ax
JAHHBIX, UX CTPYKTYPE, CPEICTBAX CO3TAHHS
1 pabOThl C HUMH;

Hcnonb3oBanne TaOIMYHBIX (PEISIIMOHHBIX)
0a3 TaHHBIX U CIIPABOYHBIX CHCTEM

OK 09. Ucnonws3oBath
WH()OPMAIIMOHHBIC TEXHOJIOTHH B
npodeccHnoHATEHOM
JeSATEIIbHOCTH

B 00nacti neHHOCTH HAYYHOTO O3HAHMUSL:

- c(pOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAayKd U OOLIECTBEHHOH
MIPAKTHKH, OCHOBaHHOT'O Ha Juaore KYJBTYP,
CHOCOOCTBYIOILIETO OCO3HaHUIO CBOETO MecTa B
MOJINKYJIETYPHOM MUDE;

- COBEPILUEHCTBOBAHUE SI3bIKOBOM M YHUTATENbCKON KYJIBTYpPBI
KaK CpeICTBa B3aUMOJEUCTBHSI MEXAY JIIOABMU U IIO3HAHHUS

MHPA;
- OCO3HAHWE IEHHOCTH HAYYHOW NESATEIbHOCTH, FOTOBHOCTH
OCYIIECTBIIST MPOEKTHYIO u HCCIIEIOBATEIBCKYIO

JIeSITeIIbHOCTh MHUBHIYaTBHO U B TPYIIIIE;
OBnaneHne yHUBEpPCAIBHBIMA YYeOHBIMH MO3HABATEIHHBIMU
EUCTBUSAMU:

B) pabota c HHpOpPMAIHEH:

- BJI3JICTh HABBIKAMU TIOJYYCHHSI UHPOPMAIIMK U3 UCTOYHUKOB
pa3HBIX THIIOB, CaMOCTOSTEIBHO OCYIIECTBIIATh IOMCK,
aHaJM3, CHUCTEMAaTH3allMi0 M HWHTEpIpeTaluio HH()OpMaIuu
Pa3IMYHBIX BUIOB U (POPM TpeICTaBICHUS;

- CO3/1aBaTh TEKCTHl B pa3IMYHBIX (opmarax ¢ y4eToM
Ha3HAa4YeHUs WH()OpPMAIMM U IENEBOW ayIUTOPHUH, BBIOHpas
ONTUMANTBHYIO ()OPMY MIPEIICTABICHUS U BU3yaJIU3alliH;

- OLIEHUBATh JOCTOBEPHOCTH, JISTUTUMHOCTh MH(OpMAIINH, €€
COOTBETCTBHE ITPABOBBIM M MOPAJIbHO-3THYECKHM HOPMaM;

- HCIIOJIb30BaTh CpeacTBa UHGOPMAITHOHHBIX u
KOMMYHHUKAIIMOHHBIX TEXHOJIOTMA B PEIICHUH KOIHUTHBHBIX,
KOMMYHUKATUBHBIX M  OPraHU3allMOHHBIX  3ama4 ¢
coOroIeHIEM TpeOoBaHUI SPTrOHOMHUKH, TEXHUKH
0€30MMacHOCTH, TUTHEHBI, pPecypcocOepeKeHus, MPaBOBBIX U

- BJAJCHHE TIPEACTABICHUSMH O POJIU
MH(OPMALIUU U CBSA3aHHBIX C HEH MPOIIECCOB
B IIPUPOJIE, TEXHUKE U OOIIECTBE;

BJIQJICHUE  TOHATHAMH  «HHMOpMALIHSIY,
«HGOPMAIIMOHHBIN TPOLIECC», «CHCTEMay,
«KOMIIOHEHTBl ~ CHCTEMBI»,  «CUCTEMHBIN
abhdexT», «uHPOPMAIIMOHHAS CHCTEMay,
«CUCTEMa YIIPABICHUSI;

BJIJICHHE METOJaMH TTOMCKa MH()OpPMAaLUU

B cetu MIHTEpHET;

yMEHHE KPUTHYECKH OLIEHHBATH
nH(pOpMalMIO, TOJYYEHHYI0 U3  CETH
HHurepHer;

YMCHHEC XapaKTCPU30BaATb OoJIbIIIME JaHHBIC,
IIPUBOAUTDH IIPUMCEPBI HCTOYHHUKOB nux
IMOJIYYCHHA U HAITPABJICHUA UCIIOJIb30BAHUA;
- IIOHHMMAaHHC

OCHOBHBIX IIPUHIIUITIOB

YCTpOMCTBA 51 (GYHKIIMOHUPOBAHUS

COBPCMCHHBIX CTAlIMOHAPHBIX 1 MOOMIJILHBIX

KOMITbIOTEPOB;

IIOHUMAaHHE TEHJICHLIUN pa3BUTHUA
KOMIIBIOTEPHBIX TEXHOJIOTUH;

BJIaJICHUE HaBbIKAMU paboThI c

OINCpallMOHHBIMU CUCTEMAaMHU U OCHOBHLIMU
BUJaMH TIpOTpaMMHOTIO obecrieyeHus JJIA
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STHYECKHX HOPM, HOpM HH(OPMAIMOHHON 0€301aCHOCTH;
- BIIaZICTh HaBBIKAMH PACIIO3HABAHUS U 3AILUTHl HHPOPMALUH,
MHQOPMAIMOHHON 0€30MaCHOCTH JINYHOCTH

penieHuss y4eOHBIX 3adad IO BBEIOpAHHOM
CIIeLIMAIN3al1K;

- BJIaJICHHE IPEJICTaBICHUSMH 0
KOMIIBIOTEPHBIX CETAX W HX pOJIM B
COBPEMEHHOM MHPE;

BJIAJICHUE TIPEJICTABICHUSIMH 00 00mux

MIPUHLIMIIAX pa3paboTKu U
(YHKIIMOHUPOBAHUS UHTEPHET-
IIPUIOKEHUH;

- TOHMMaHHWE OCHOBHBIX  IPHUHIIUIIOB
JMCKPETH3AINN pas3InYHbIX BUJIOB
uHdopmanuu;

YMEHHUE OIpeneNiiaTh HUHGOPMAIIMOHHBIN
00bEeM  TEKCTOBBIX, TIpaduUecKux  ©
3BYKOBBIX  J@HHBIX  TPH  3aJaHHBIX
napamMeTpax JUCKpeTH3aIHH;

- YMEHHE CTPOHWTH HEPaBHOMEpHBIE KOJIBI,
JIOTTyCKAFOIIE OJTHO3HAYHOE
JEKOIMpOBaHue cooOIIeHn (mpeduxcHbie
KOJIbI);

UCIIOJIb30BaHHE IPOCTENIINX KOJIOB,
KOTOpbI€ TIO3BOJISIIOT ~ OOHAapYyXHBaTh U
HCIIPABIIATH OIMIUOKY TIPU TIepeiadye JaHHBIX;
- BIIQJICHUE TEOPETHUYECKUM  aIllapaToM,
MTO3BOJISIOIIAM OCYIIECTBIISITh
MPEJCTaBICHHE 3aJlaHHOTO HATypalbHOTO
qrcia B Pa3IMYHBIX CHCTEMAaX CUYHCIICHHS,
BBINOJIHEHUE MPeoOpa3oBaHusl JIOTHYECKUX
BBIPQ)KEHUH, HCHOJb3ysd 3aKOHBI aJIreOpsl
JIOTUKH;

OIpElEeeHUEe  KpaTdallero IMyTd  BO
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B3BEIICHHOM Tpade M KOJIWYECTBO ITyTel
MEXIy BEpUIMHAMH OPHUEHTHPOBAHHOTO
alMKIIMYECKOTO rpada;

- YMEHHME YUTaTh U MOHUMAThH NPOTPAMMBI,
peaNM3yIoIe  HECIOXKHBIE  aJITOPUTMBI
00pabOTKH YMCIIOBBIX M TEKCTOBBIX JTAHHBIX
(B TOM 4HCIE€ MAacCHBOB M CHMBOJBHBIX
CTPOK) Ha BBIOpAaHHOM Ui HM3YYCHUS
YHUBEPCAJIBHOM S3bIKE MPOTPaMMHUPOBAHHUS
BbIcOKoro ypoBHs (Ilackams, Python, Java,
C++, C#);

BeimonHenne  aHanmmsa aITOPUTMOB  C
UCIIOJIb30BAaHUEM  TaONUI]  TPAacCCHPOBKU;
oIpezieTIeHue oe3 UCIIOJIb30BAHMS
KOMITBIOTEpPa  PE3YyJIbTaTOB  BBIIIOJHECHUS
HECIIOKHBIX ~ TPOTpamMM,  BKIIFOYAIOIINX
[UKJIB, BETBJICHUS W TIOATPOTPAMMBI, MPH
3aJJaHHBIX MCXOJTHBIX JIAHHBIX;
MOJUGUIIMPOBAHNAE TOTOBBIX MPOTPAMM/LIS
peleHns HOBBIX 3ajiay, MCIOJIb30BaTh UX B
CBOUX Iporpammax B KayecTBe
HOJIPOrpaMM (Tpoueayp, GyHKIuk);

- YMEHHE CO3/1aBaThb CTPYKTYpPHPOBAaHHBIE

TCKCTOBBIC JOKYMCHTBI n
JACMOHCTpallMOHHBIC MaTcpHralibl C
HUCITIOJIB30BaHHNEM BO3MOKHOCTEH

COBPEMEHHBIX MPOTPAMMHBIX CpPEJICTB H
00JIauHBIX CEPBHCOB;

yMEHUE HCII0JIb30BaTh TaOJIUYHbIC
(pensiiioHHbIe) 0a3bl JaHHBIX, B YACTHOCTH,
COCTaBIISITh 3allPOCHI B 6a3aX JaHHBIX (B TOM
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YHCJIe BBIYMCISIEMBIC 3aIIPOCHI), BBIOJIHSIThH
COPTUPOBKY UM TIIOMCK 3amuceil B 0aze
JaHHBIX; HAIOJHATH pa3paboTaHHYO 0azy
JaHHBIX;

YMCHHE  WCIOJNb30BaTh  DICKTPOHHBIC
TaOJIUIBl JUIsl aHajiu3a, HPEACTABICHHS U
00pabOTKM JaHHBIX (BKIIOYAs BBIYMCIICHHE
CYMMBI,  CpeaHero  apu)MEeTH4ecKoro,
HauOOJBIIET0 W HAWMEHBIICTO 3HAYCHHH,
pelieHre ypaBHEHUH);

- yMEHHE HCIOJIb30BaTh KOMITBIOTEPHO-
MaTeMaTH4eCKHe MOJCIH JUIs aHalK3a
O0BEKTOB M MPOLECCOB: (HOPMYITHPOBATH
1[eJb MOJICITUPOBAHUS, BBINONHSITE aHAJN3

PE3YIbTATOB, IMOJIYUYCHHBIX B Xo0ae
MOJCIIMPOBAHUA,
OLICHUBAaHUC aJICKBAaTHOCTb MOACIN

MOJICIUPYEMOMY OOBEKTY WM MPOIECCY;
MpeCTaBICHUE pe3yabTaToB
MOJIEJIMPOBAHUS B HATJISIATHOM BUJE;

- yMEHHE KJIacCHU(PHUIMPOBATH OCHOBHBIE
3a/lay¥ aHaJIKM3a JaHHBIX (IPOTHO3UPOBAHUE,
KknaccupuKanus, KIacTepusalus, aHaIu3
OTKJIOHEHHI);

MOHUMaHHUE TOCEA0BATEIIbHOCTH PEIICHUS
3a/1a4 aHaln3a JaHHBIX: COOp TMEePBUYHBIX
JaHHBIX, OYMCTKA U OIlEHKa KadecTBa
JAaHHBIX, BEIOOP W/WJIH TTOCTPOCHUE MOJIEIH,
npeoOpa3oBaHUe JIaHHBIX, BHU3YyaTH3aIUSI
JAHHBIX, UHTEPIPETALHS PE3yIbTaTOB;

- BIQJICHUE TPEJCTABICHUSIMH O 0a30BBIX
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MPUHIUTIAX OpraHu3aluu i
(YHKITMOHHPOBAHUS KOMITBIOTEPHBIX CETEH;
- YMEHHUE OMNPEIENATh CPEAHIO CKOPOCTh
nepeayu JaHHbIX, OLICHUBATh W3MEHEHHE
BpEMEHU  Nepefayd Npu  M3MEHECHHH
uH()OpMAITMOHHOTO O0BbEMa JaHHBIX H
XapaKTEePUCTUK KaHala CBSI3U;

- YMEHHE CTPOUTH KOJ, 00eCIeYHBAIOIIHI
HAaWMEHBIIYI0 BO3MOXXHYIO CPEAHION JJIMHY
COOOIIEHUsI TMPU  HU3BECTHOM  YACTOTE
CHMBOJIOB;

MOSICHEHNWE TPUHIIMIIOB PaOOThI MPOCTHIX
AJITOPUTMOB CKaTHUA JIaHHBIX;

- YMEHHE UCNOJb30BaTh IPU PELICHUH 33124
CBOMCTBA MO3WUIIMOHHOM 3allMCH  YHCel,
QITOPUTMBI TIOCTPOEHHUsS 3alKMCH YHUCJIA B
MO3UIIMOHHOM  CHCTEME  CUHCICHHSI C
3aJIaHHBIM ~ OCHOBaHHUEM M  TMOCTPOCHHUS
yyuciaa MO CTPOKE, COJEpIKalled 3aIuch
9TOr0 4YHClIa B TO3UIUOHHOH CHCTEME
CUHCIICHHUS C 3aJaHHBIM OCHOBAHHUEM;
yMEHUE BBITIOJIHATh apudmeTnueckue
omepalMi B  MO3ULUUOHHBIX  CHUCTEMaxX
CUHCIICHUS,;

YMEHHUE CTPOUTDH JIOTUUECKOE BBHIPAKECHHE B
M3 BIOHKTUBHOM Hu KOHBIOHKTHBHOM
HOpMaJIbHBIX (hopMax Mo 3aJaHHON Tabyuie
HCTUHHOCTH;

HCCIIeIOBaHUE obiactu HCTUHHOCTHU
BBICKA3bIBAHUs, COJEPKAILETO IEPEMEHHBIE;
pelenue HECI0KHEIX JIOTHYECKUX
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YpaBHEHUU;

YMEHHUE pellaTh aJrOpuTMHUECKUE 33auH,
CBSA3aHHbIE C aHamu3oM rpadoB (3amauu
IIOCTPOCHHUS ONTHUMAJIBHOTO MYTU MEXIY
BEpILIMHAMU rpada, oTpeeNeHUs
KOJIMYECTBA PA3IUYHBIX MyTed MEXIy
BEpIIMHAMU OPHEHTHUPOBAHHOTO
aIUKINYecKoro rpaga);

YMEHHE  HCIIOJNIb30BaTh  JIEPEBbsl  TPH
aHamM3e W TOCTPOCHUM KOJOB M JUIA
pEICTaBICHUS apudmeTuyecKux
BBIPQXXCHH, MPU PELICHUH 3aj]a4 MOMCKa U
COPTUPOBKH; YMEHHUE CTPOUTH JIEPEBO UTPHI
0 32/IaHHOMY QJITOPUTMY;

yMeHue pa3pabareiBaTh U OOOCHOBBIBATH
BBIUTPBIITHYIO CTPATETHIO UTPHI;

-  TOHMMaHWe  O0a30BBIX  aJTOPUTMOB
00pabOTKM  YHCIOBOM U TEKCTOBOM
nHpopmanuu (3anuch quCell B
HO3ULIMOHHOM cucreme CUHUCIICHUS,
JIeTUMOCTb LIEJIBIX YHCET,;

HaXOXXJEHHE BCEX TPOCTBIX YHUCEeNl B
3aJJaHHOM JlMara3oHe;

00paboTKa MHOTOPA3PSAHBIX IIEJIBIX YHCEN;
aHallM3 CUMBOJBHBIX CTPOK U APYTHX
QIITOPUTMOB TTOMCKA U COPTUPOBKH;

yMeHHue OTIpeNeNATh CJI0)KHOCTD
U3y4aeMbIX B Kypce 0a30BBIX aJTOpUTMOB
(cymmHpoBaHME ~ 3JEMEHTOB  MAacCHBa,
COPTUPOBKA MaccuBa, nepebopHbIe
QITOPUTMBI, ABOUYHBIN TTOUCK) U IPUBOTUTH
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MpUMEPHl HECKOJBKUX aJTOPUTMOB pPa3HOM
CJIO’KHOCTH JIJIsl pEILICHHsI O/THOM 3a/1auu;

- BIQJCHHE YHHUBEPCAIbHBIM  SI3BIKOM
IPOrpaMMHUPOBAHUS  BBICOKOTO  YPOBHS
(ITackanms, Python, Java, C++, C#),
OpEICTaBICHUAMH O  0a30BbIX  THIIAX
JAHHBIX U CTPYKTYpPaX JTaHHBIX;

yMeHHue UCIIOJIb30BATh OCHOBHBIE
YIIPABJISAIONINE KOHCTPYKIIHH;

yMeHHue OCYILECTBIISATh aHaN3
NPEUIOKEHHOW TMPOTpaMMbL:  OINPEAETSATh
pe3ynpTaThl  pabOTBl  MPOrpPaMMbI  MPU
3aJIaHHBIX UCXO/HBIX JaHHBIX;

ompejieieHue  MpU  KaKUX  HMCXOJHBIX
JAHHBIX BO3MOXKHO IIOJyYEHHE YKa3aHHBIX
pe3yIbTaTOB;

BBISIBJICHHE  JAaHHBIX, KOTOPHIE  MOTYT
MPUBECTH K OLIMOKE B paboTe MPOrpaMMbl;
(bopmynHupoBaHue MIPEUIOKEHU I o
yIAYUIIEHUIO TPOrPaMMHOTO KOJIa;

- YMeHHE pa3palaThiBaTh U PEalM30BHIBATH
B BHUAE MporpaMM 0a30BbIE aJITOPUTMBI;
WCIONIb30BaHWE B TMpOorpaMMax JIaHHBIX
pa3IMYHBIX THIIOB C YYETOM OTpaHUYCHUH
Ha JMana3oH WX BO3MOXKHBIX 3HAYCHUH,
MPUMEHSTH MPU PEIICHUN 33]1a4 CTPYKTYPhI
JIAHHBIX (CIUCKH, CIOBapH, CTEKH, OUYEPE.IH,
JIEPEBB);

MPUMEHEHHE CTaHIAPTHBIX U COOCTBEHHBIX
MOANPOTpaMM  JJIE  OOpaOOTKU YHCIIOBBIX
JTAHHBIX u CUMBOJIbHBIX CTpOK;

23



WCIOJB30BaHUE TIPU pa3pabOTKe MporpamMmm
OMOIMOTEKH MOITPOTPAMM;

3HaHUE (PYHKIMOHAIBHBIX BO3MOXHOCTEH
MHCTPYMEHTAJIbHbBIX CpeACTB cpeabl
pa3paboTKu;

YMEHHUE HCIOJIb30BaTh CPEICTBA OTJIAJIKU
nporpaMM B Cpefieé MPOrpaMMHUpPOBAHHMS;
yMEHHUE IOKyMEHTHPOBATH IPOTPAMMBEI;

- YMEHHE CO3/1aBaTh BEO-CTPAHUIIBI; YMEHHE
UCTIOJIB30BaTh AJIEKTPOHHBIC TAOIHIIBI ISt
aHanu3a, IpeJCcTaBleHUss U 00paboTKU
JAHHBIX (BKJIIOYas BbIOOP ONTHMAJIBHOTO
peleHus, moa0op JIMHUU TPEHAA, PeleHHUe
3aJa4 IPOTrHO3UPOBAHUA);

Brnanenue oCHOBHBIMH CBEACHUSIMH O 0Oa3ax
TAHHBIX, UX CTPYKTYPE, CPEICTBAX CO3TAHHS
1 paboThI C HUMH;

Hcnonb3oBanne TabIUYHBIX (PEISLIUOHHBIX)
0a3 TaHHBIX U CIIPABOYHBIX CHCTEM

[IK 1.1.ITonroraBnuBaTh pabouee
MecCTO, 000py/I0BaHUE, ChIPHE,
MCXO/IHbIE MaTepHaIbl IS
00pabOTKHU CHIPbA,
MPUTOTOBIICHUS MTONTy(hadpUKaToB
B COOTBETCTBUH C HHCTPYKLIUSIMU
U periaMeHTaMu

- BJIaJICTh HABBIKAMH MOJYYCHUS UHPOPMAIMH U3 UCTOUHUKOB
pasHbIX THIIOB, CAMOCTOSITEIIBHO OCYIIECTBISATh TOMCK,
aHaliM3, CUCTEMATH3alMI0 W WHTEPIPETAlUI0 HWHPOPMAIUH
Pa3INYHBIX BUJIOB U OPM TIPE/ICTABICHYS

- co3JaBaTh TEKCThl B Pa3MYHBIX (opMaraXx € Y4eTOM
HazHaueHWss WHGOpPMAIMK U IeJIEBOW ayJUTOPUH, BBHIOHpas
ONTUMANTBHYIO ()OPMY IIPEIICTABICHUS U BU3yaJIN3alliH;

- OLIEHUBATh JOCTOBEPHOCTH, JISTUTHMHOCTh MH(OpMAINH, ee
COOTBETCTBHE ITPABOBBIM M MOPATBHO-3THYECKHM HOPMaM;

- HCIIOJb30BaTh CpencTBa WHGOPMAITMOHHBIX u
KOMMYHUKAIIUOHHBIX TEXHOJIOTUH B PEUICHNN KOTrHUTHUBHBIX,
KOMMYHHKATUBHBIX W OpPraHW3aIlMOHHBIX 33734y C
co0ITI0ICHIEM TpeboBaHMIA SPTOHOMHUKH, TEXHUKH
0e30MacHOCTH, THTHEHBI, pecypcocOepekeHus, MPaBOBBIX H

YMEHHE KJIacCU(UIMPOBATh OCHOBHBIE 3aJaud
aHaim3a JTAaHHBIX (mporHO3UpOBaHUE,
KJIaccupUKaIus, KJIacTepHu3alus, aHaIIN3
OTKJIOHCHHI); TOHUMATh IIOCJIEI0BATCIHLHOCTD
pemieHrs 3a7ad  aHaju3a JaHHBIX:  cOOp
MePBUYHBIX JAHHBIX, OYHUCTKA © OICHKA
KauecTBa JAHHBIX, BHIOOp W/WIH TOCTPOCHHE

MOJIEJN, npeoOpa3oBaHye JaHHBIX,
BU3yaJIH3alHs JaHHBIX, MHTEPIpETALUs
pe3yJIbTaToB;

- NMOHMMaHue 0a30BBIE aNTOPUTMBI 0OPaOOTKH
YUCIIOBOM M TEKCTOBOM HH(popMalyu (3amuch
YyhceNl B TO3WIMOHHOW CHCTEME CYHCIEHHUS,
JIENAMOCTh MENbIX YHCEN; HaXOXKICHHE BCeEX
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STHYECKHX HOPM, HOpM HH(OPMAIMOHHON 0€301aCHOCTH;
- BJIaJICTh HAaBBIKAMH PacllO3HAaBaHMsI U 3aIUTH HH(OPMAaLIUH,
MHQOPMAIMOHHON 0€30MaCHOCTH JINYHOCTH

MPOCTBIX YKCEN B 3aJaHHOM JMala3oHE;
00paboTKa MHOTOpa3psAAHBIX IICJIBIX YHUCEIT;
aHaJiM3  CHMBOJBHBIX CTPOK W JIPYTHX),
ITOPUTMBI TIOMCKA U COPTHPOBKH;

- YMEHHUE OMNpEJeIsATh CI0KHOCTh U3y4aeMbIX B
Kypce ©0a30BBIX QJITOPUTMOB (CyMMHPOBaHWE
JJIEMEHTOB MacCuBa, COPTHPOBKA MacCHBa,
nepeOopHbIe aNTOPUTMBI, JBOMYHBIN TMOWUCK) U
MPUBOJUTE MPUMEPHI HECKOJIBKUX AITOPUTMOB
pa3HOI CIIOKHOCTH JJIsl PEICHHS OJIHOM 3a/1a4H;

- BJIAICHUC }/HI/IBepCElJ'H)HI)IM SA3BIKOM
MPOTrPaMMHUPOBAHUS BBICOKOTO YPOBHS
(ITackas, Python, Java, C++, C#),

MpeACTaBICHUSIMU O 0a30BBIX THIAX AAHHBIX U
CTPYKTypax JaHHBIX;

- yMEHHe WCTIOJIb30BaTh
YIPaBISIONINE KOHCTPYKIINH;

- YMEHHUE OCYIIECTBIISATh aHAIHU3 MPEUI0KEHHON
NPOTPaMMBI:  ONPENEISATh Pe3yIbTaThl PadOTHI
MPOrpaMMBI IIPU 33/IaHHBIX MCXOJIHBIX JaHHBIX;
OIIPENeNATh, TPH KAaKUX WCXOAHBIX JAHHBIX
BO3MOJKHO TTOJTy4€HHE YKa3aHHBIX Pe3yJbTaTOB;
BBISIBJIATH JIaHHBIE, KOTOPbIE MOTYT NPHUBECTH K
omubke B paboTe mporpamMmel; GopMyIHpOBaTh
OPEJIOKEHNST 10 YIYUIISHUIO MPOrpaMMHOTO
KOJ1a;

- yMeHHe pa3padaThIBaTh U PEATN30BHIBATH B
BHUJIC IPOTPaMM 0a30BBIE aAJITOPUTMEI

OCHOBHBIC

IIK 1.3. TIpoBoauTh
MIPUTOTOBJICHHE U TIOATOTOBKY K
peanu3anuu noayhadpukaTos
pa3zHo00pa3HOr0 aCCOPTUMEHTA
U1 01101, KYJIMHAPHBIX U3AENTUi
13 pHIOBI U HEPHIOHOTO BOJAHOTO

- BJIJIETh HABBIKAMU TIOJMYYCHHSI HHPOPMAIIMH W3 UCTOYHHKOB
pPa3HBIX THUIOB, CAMOCTOSITENIBHO OCYIUECTBISATh IOMCK,
aHaIM3, CHCTEMAaTH3allMi0 M WHTEpPHpeTanuio HH(opMauu
Pa3INYHBIX BUJIOB U OPM TIPE/ICTABICHUS;

- co3JaBaTh TEKCTHl B Pa3UYHBIX (opMarax € Y4eTOM
HazHaueHWs WHGOpPMAIMU W TENIEBOW ayJTUTOPUH, BBHIOHpas
ONTUMABHYIO ()OPMY TIPEICTABICHUS U BU3yaJIH3allHH;

- yMEHHE KJIacCU(QHUIMPOBaThH OCHOBHBIE
3aJauu aHajIu3a JaHHbBIX (IIPOTrHO3UPOBAHUE,
KjaccupuKanus, KiacTepusalus, aHaau3
OTKJIOHEHUH); MOHUMATh
MOCNIEZIOBATEILHOCTh  pelIeHHus  3ajad
aHaJM3a JaHHBIX: COOp MEPBUYHBIX TAHHBIX,
OUYHMCTKA U OIIEHKA KauecTBa JaHHbBIX, BLIOOP
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CBIPBSL.

- OLICHUBATHb JOCTOBEPHOCTb, JETUTUMHOCTh MH(OpMAILNH, €€
COOTBETCTBHE MPABOBBIM U MOPATbHO-3THYECKUM HOpPMaM;

- WCIIOJIb30BaTh cpeacTa UHGOPMAITMTOHHBIX u
KOMMYHHKAIIMOHHBIX TEXHOJIOTHI B PEIICHUH KOTHUTHUBHBIX,
KOMMYHHKATUBHBIX W OpPraHU3AIlMOHHBIX 33734 C
co0ITr0TIeHUEM TpebOBaHMIA SPTOHOMHUKH, TEXHUKH
0e301macHOCTH, THUTHEHBI, pecypcocOepekeHus, MPaBOBBIX W
STHYECKHX HOPM, HOpM HH(OPMAIMOHHON 0€301aCHOCTH;

- BIIaJICTh HaBBIKAMH PACIIO3HABAHUS U 3AILUTHl HHPOPMALUH,
MHQOPMAIMOHHOH 0€30MaCHOCTH JINYHOCTH

W/WIm MOCTPOCHHE MO/IEIH,
npeoOpa3oBaHWe JIaHHBIX, BH3yaTH3aIUsI
JAHHBIX, HHTEPIIPETAIHsI Pe3yJIbTaTOB;

- TOHMMaHue  0a30BBIC  ANTOPHUTMBI
00pabOTKM  YHUCIOBOM M TEKCTOBOM
uH(pOopMaIU (3anuch qucen B
TIO3UIIMOHHOM cucreMe CUHUCIICHUS,
JIETUMOCTh LEJIbIX YHCEeN; HaXOXKICHNUE BCEX
NPOCTBIX YHCENT B 3aJlaHHOM JIMAaIa30HE;
00paboTKa MHOTOPA3PSAHBIX IIEJIBIX YHCET,
aHallM3 CHMBOJIBHBIX CTPOK H JIPYTHX),
QITOPUTMBI TTOMCKA ¥ COPTUPOBKH;

- yMEHHE  ONpeIeNsATh  CJIIOXKHOCTh
U3y4aeMbIX B Kypce 0a30BBIX aIrOpUTMOB
(cyMMHpOBaHHE  3JIEMEHTOB  MAcCCHBA,
COPTHPOBKA MacCHBa, nepebopHbIe
QJITOPUTMBI, JIBOUYHBIH MTOUCK) ¥ IPHUBOIUTH
MPUMEPBI HECKOJIBKUX aJTOPUTMOB Pa3HOU
CJIOKHOCTH JIJIsl peLICHUs OHON 3a]a4H;

- BIQJCHHE YHHBEPCAIbHBIM  SI3BIKOM
IPOrPaMMHUPOBAHUS  BBICOKOTO  YPOBHS
(ITackanms, Python, Java, C++, C#),
OpEICTaBICHUAMH O  0a30BBIX  THIaX
JTAHHBIX ¥ CTPYKTYpax JaHHBIX;

- yMEHHE  HCIOJNb30BaThb  OCHOBHBIE
YIIPABJISIONTNE KOHCTPYKIIHH,

- yMeHUue OCYIIECTBIIATh aHau3
MPEIJIOKEHHOW TIPOTPaMMBI:  OINPEICTATh
pe3yabTaThl  pabOThI  MPOrPaMMbI  TPH
3aJIaHHBIX WCXOJHBIX JaHHBIX; ONPEICNISTh,
MpU KaKUX HCXOJHBIX JaHHBIX BO3MOXKHO
MONTydYeHWe  yKa3aHHBIX  PE3YJIbTaTOB;
BBISIBJIAT ~ JIaHHBIC,  KOTOPbIE  MOTYT
MPUBECTU K OIMMOKE B paboOTe MPOrpamMMBblI;
(hopMynpoBaTh MIPEITIOKEHUS o
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YIIYYILIEHUIO TPOrPaMMHOTO KOJa;
- yMeHHe pa3pabaThiBaTh M PEaTU30BbIBATH
B BUJIE MPOrpamMm 0a30BbI€ aJITOPUTMBbI
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2.CTpyKTYypa H coJep:kaHue 001e00pa3oBaTeIbHOM U CHUIIMHBI

2.1 O0beM TUCHUILINHBI U BUABI Y4e0HOIi padoThI

Bun yae6HO# paboThI O0bem B
qacax
O6Bem 00pa3oBaTeIbHOM MPOrpPaMMBI TUCITUILTHHBI 144
OcHoBHOE coep:kaHue 70
BT. U.:
TeopeTuyeckoe o0yueHue 16
MPAKTUYECKHUE 3aHITHS 54
IIpodeccuonabHO-OpHEHTHPOBAHHOE co/lep:KaHMe (coiep:KaHue PUKJIATHBIX 79
MOyJIei)
Moayab 1. OCHOBBI AHATUTHKH U BU3YATU3ALHUHM JAHHbBIX 36
BT. 4.
TeopeTuyeckoe o0ydeHue 8
MPAKTUYECKHUE 3aHITHS 28
MopnyJb 2. AHAJIMTHKA M BU3yaau3anus JaHHbIX Ha Python 36
BT. 4.:
MPAaKTUYECKHUE 3aHATUS 36
B tom uncne B popme npakTudeckoi MoAroTOBKU 118
[TpomexyTouHas arrectauus AUpPepeHInPOBaHHbIN 3a4eT 2
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2.2. TemaTuyeckuii njiaH u coaep:xkanue gucuumimusl O/l. 08 Undopmatuka

HaumenoBan Conep:xxanue yueOHOTro MaTepuaJia, JJadopaTopHble U MPaAKTHYECKHE DopMuUpyeMbI
HepasiesioB u padoThl, caMocTOsATeIbHASA PadoTa 00y4arIIHUXCs, KypcoBasi Obnem e o01mume u
TeM paboTta (IpoeKT) (eciu npedycmompenvt) Hacos npodgeccuoHaa
bHbIE
KOMIIeTeHIIHH
1 2 3 4
Pa3nen 1. Undopmanusi u nHpopManiuoOHHASA 1eATETbHOCTH YeJI0BEeKa 22
Tema 1.1 Coaep:xkaHue y4yeOHOro MmaTepuaJia: 2 OK 02
Nudopmanus u Ilousitue «MHpoOpMaLUA» KaK (yHIaMEHTAIbHOE IOHATHE COBPEMEHHON HAYKH.
MH(QOPMALINOHHBIC [IpencraBierre 00 OCHOBHBIX HH(OPMAIMOHHBIX MpoIeccax, o cucremax. KoampoBaHue
HIPONECCHI nHpopmanuu Madopmanus u nHGOpMamOHHBIE MPOIECCHI
Tema 1.2 Coaep:xkaHue y4eOHOro MmaTepuaJia: 2 OK 02
Ioaxosl K Hoaxoasr Kk  u3MepeHur0  uUHopManuu  (comepkaTeJbHbIH,  aJ1(aBUTHBIIM,
U3MEPCHHIO BEpPOSITHOCTHBIN). Enununel wusmepenus wuHopmanuu. HMHpopmanuoHHble OOBEKTHI
uH(opmaluy pa3IMYHBIX  BHUAOB. YHHBEPCAIBHOCTb  JUCKPETHOTO  (IM(POBOro)  MIpeaCTaBICHUS
nnpopmanuu. Ilepenaua m xpanenue uHpopmanuu. OrnpeneneHue O0OBEMOB Pa3IUUYHBIX
HocuTeneil uHpopmanu. Apxus nHpopMauu
IIpakTnyeckune 3aHATHA: 2

1. Onpenenenre 00bEMOB pa3IMYHbIX HOCUTENEH HHPOPMALIIH.
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Tema 1.3 Coaeprxanue yuyeOHOro marepuaJia: OK 02
Kommnerorep u IIpuHOMNBI MOCTPOEHUSI KOMNBIOTEPOB. [IpuHIMI OTKPBITOM apXUTEKTYyphl. Marucrpas.
uudposoe AnmnapaTHOE YCTPOWCTBO KOMIIbIOTEpa. BHemHss mnamMmsTh. YCTpoOiCTBa BBOJA-BbIBOJA.
IPEACTaBICHUE [Tokonenuss DOBM. Apxurexktypa 29BM 5 mnokonenus. OCHOBHBIE XapaKTEPUCTUKHU
MHpOpMAIIUH. KoMITbloTepoB. [IporpammHoe obOecrieueHue: KiacCU(pUKANMUS M €ro Ha3HAuYeHHE, CETeBOE
YerpoiicTBo IPOrpaMMHOE 00€eCIIEUEHUE
KOMITbIOTEpa
Tema 1.4. Conep:xanue yueOHOro MaTepuasa: OK 02
Konuposanue [IpencraBieHre 0 pa3IMYHBIX CHCTEMax CUMCIICHHUS, MIPEICTABICHIE BEIIECTBEHHOTO YUCIA B
HHpOpMALHH. CHUCTEME CUHCIICHHUS C JIFOOBIM OCHOBAaHMEM, MEPEBOJ YHCIIAa U3 HEJACCATUYHOU MO3ULIMOHHOM|
CUCTEMBI CUMCICHHS |\ oroniyr cuncrienms B JECSTUUHYIO, IepeBo]l BemecTBeHHoro uucia u3z 10 CC B apyryto CC,
apudmernueckue nerictus B pazHbix CC.
[IpencraBicHUEe YUCIIOBBIX JaHHBIX: OOIIME MPHHIIMITBEI MPEACTABICHUS MaHHBIX, (opmarbl
[pE/ICTABICHHS YUCEIL.
[IpencraBieHre TEKCTOBBIX JAHHBIX: KOJOBBIE TAOIUIIBI CHMBOJIOB, 00bEM TEKCTOBBIX JaHHBIX.
[IpencraBienue rpaguuecKux TaHHBIX.
[IpencraBieHne 3BYKOBBIX JaHHBIX.
[IpencraBineHne BUACOIaHHBIX.
KonupoBanue qaHHBIX TPOU3BOJIBHOTO BHIA
IIpakTHYecKkHne 3aHATHSA:
2. TlepeBon umcrna W3 HENECATUYHON MO3UIIMOHHON CHCTEMBI CUHUCICHHS B JECATHUHYIO,
nepeBo BemiectBeHHoro uyuciaa uz 10 CC B gpyryro CC, apudmernueckue AeMcCTBUS B
paszubix CC.
3. KogupoBanue JTaHHBIX MPOU3BOJIBHOTO BUIA
Tema 1.5. Conep:xaHue yueOHOro MaTepuasa: OK 02
DneMEeHThI OcHoBHbBIE TIOHSTHS anreOpbl JTOTUKU: BBICKA3bIBAHHME, JIOTUYECKHE OIEpAIlNH, MOCTPOCHHE
KOMOMHATOPHKH, Ta0JIUIBI MCTUHHOCTH JIOTHYECKOTO BbIpaxeHHs. [paduueckuil mMeTon anreOpbl JOTHKU.
TEOPUH MHOKECTB U [lonsitue MHOXecTBa. MomHOCTh MHOXecTBa. Omepalud HajJ MHOXECTBaMU. PerneHue
MaTeMaTU4eCKOu JIOTUYECKHX 3a/1a4 TpaduuecKuM crioco0om
JIOTUKH IIpakTHYeckHe 3aHATHSA:
4. Penienne JJOTMUECKHUX 3a/1a4 TpadmaecKuM criocooom
Tema 1.6. Conep:xanue yueOHOro MaTepuasa: OK 01
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Komnsrorepnsie cetn: | Komnblorepusie cetu ux kiaaccupukanus. Padora B jokanbHoOil cerun. Tomonoruy OK 02
JIOKaJIbHBIE CETH, CETh | JIOKAIbHBIX ceTeil. OOMeH naHHbIMH. [ 1oOanbHas ceth MuTepHET. IP-anpecarus.
WNHuTtepHer [TpaBoBbIe OCHOBBI pabOTHI B ceTu MIHTEpHET.
Tema 1.7. Coaepixanue yueOHOro MaTepuaJa: 2 OK 02
CayxObt UaTepuera | CnyxObl M cepBucbl VHTepHeTa (9JEKTpOHHAs I0YTa, BUIACOKOH(EpeHIHH, (GOpyMmHl,

MeCCEH/IKepbl, conuaibHble ceTu). Ilouck B HHrepHere. OneKTpoHHass KOMMEpLUS.

[{udpoBble cepBUCH TOCYAAPCTBEHHBIX ycayr. JloctoBepHocTs nHbOpManuu B MHTepHETE

IIpakTuyeckue 3aHATHS:

5. [louck B MHTepHeTe. DnexkTpoHHas kommepuus. L{udpoBbie cepBUCH rOCyAapCTBEHHBIX

YCIIYT.
Tema 1.8. Conep:xanue yueOHOro MaTepuasa: 2 OK 01
CerteBoe xpaHeHUE Opranuzanus JU4HOro MHGOPMAIMOHHOTO MpocTpaHcTBa. OOMauyHble XpaHUJIUIIA JTAHHBIX. OK 02
HTaHHBIX ¥ nudpoBoro | Paznenenwe mnpaB poctyma B oOnavyHbX XpaHwiumax. KosektuBHas paboTta Haj
KOHTEHTa nokymentamu. CoOmrogeHne Mep 0€30HMacHOCTH, MPEAOTBPAILAIONIUX  HE3aKOHHOE

pacnpocTpaHeHHE MEPCOHATbHBIX TaHHBIX

IIpakTH4yeckue 3aHATHS:

6. Opranuzanus JUYHOTO HHPOPMAIIMOHHOTO MPOCTPAHCTBA.
Tema 1.9. Conep:xanue yueOHOro MaTepuasa: 2 OK 01
Nudopmanmonnas Nudopmanuonnass  Ge3omacHoctb.  3ammra  uHpopmamuu.  MubopmarmonHas OK 02
0€301acHOCTh 6e3omacHocTh B Mupe, Poccun. BpenoHocHble mporpammbl. AHTHBHPYCHBIE HPOIPaMMBI.

bezonacHocte B WHTepHeTe (ceTeBble Yrpo3bl, MOLIEHHUYECTBO). TpeHIbl B pPa3BUTHU

M(POBBIX TEXHOJOTUH; PUCKH MU TMPOTHO3BI UCIHOIB30BaHUS IUGPOBHIX TEXHOJOTHH MPHU

penieHny npodecCHOHABHBIX 3aauu

Paznen 2. Ucnosib30BaHue MPOrpaMMHBIX CHCTEM U CEPBHCOB 22

Tema 2.1 Conep:xanue yueOHOro MaTepuaJia: 4 OK 02
O6paboTtka TekcToBble JOKYMEHTHl. Buabl mporpamMmHoOro oOecrnedeHus A oOpaOOTKH TEKCTOBOM
uHpOpMaIU B uHopmarnuu. CozmaHue TEKCTOBBIX JOKYMEHTOB Ha KOMIbIOTEpEe (Omeparuu BBOJA,
TCKCTOBBIX penakTUpoBaHUs, GopMaTHPOBAHUS)
Hporeccopax IpakTHYeCKHE 3aHATHS:

7. Co31aHue TEKCTOBBIX JJOKYMEHTOB Ha KOMITbIOTEpE (OIepallii BBOIA, PEIAKTHPOBAHMS )

8. Co3anme TeKCTOBBIX JIOKYMEHTOB Ha KOMITbIOTEpe (oneparyu (hopMaTHPOBAHHU)

Tema 2.2 Conep:xkanue y4eOHOT0 MaTepuaJia: 4 OK 02

TexHOIOTHN CO3JaHUS

MHuoroctpanu4Hble TOKyMeHTHl. CTpyKTypa ToKyMeHTa. [ umepTekcToBbie JOKYMEHTHI.
CoBmecTtHas pabota Hax qokymeHToM. [11abmoHsI.
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CTPYKTYpPUPOBAHHBIX IIpakTHYecKkue 3aHATHSA:
TEKCTOBBIX 9. Co3ganue MHOTOCTPAHUYHBIX JIOKYMEHTOB.
JIOKYMEHTOB 10.Opranusanusi COBMECTHOU pabOTHI Ha/l TOKYMEHTOM
Tema 2.3 Coaeprxkanue y4yeOHOro marepuaJia: 4
KomnberoTepHas KowmnerotepHas rpaduxa u e€ Buapl. @opmarbl MynbTUMETUNHBIX (aitnoB. ['paduueckue
rpaduka u penaktopsl (ITO Gimp, Inkscape). Ilporpammer mo 3anucu u pemaktupoBanus 3Byka (I10O
MYyJIbTUMEANA AymuoMacrep). [Iporpammel penaktupoBanus Bujeo (ITO Movavi)
IIpakTnyeckue 3aHATHA:
11. 3nakomctBO ¢ rpadudeckumu pegakropamu (ITO Gimp, Inkscape).
12. 3nakoMCcTBO ¢ mporpammoii pexaktupoBanus Buneo (11O Movavi)
Tema 2.4. Conep:xanue yueOHOro MarepuaJa: 4 OK 02
Texnonoruu 00padoTku | TexHOI0TUN 00PaOOTKH Pa3INUHBIX 00BEKTOB KOMITBIOTEPHOI rpaduku (pacTpoBbIC U
rpaduueckux 0ObEKTOB | BEKTOPHBIE H300PaKEHM, )
IIpakTH4yeckue 3aHATHS:
13.3HaKOMCTBO C TEXHOJIOTHEH 00paOOTKH pa3IMIHBIX 0OBEKTOB KOMIBIOTEPHOH TpaduKH
(pacTpoBbIe U BEKTOPHBIC H300paKEHHS)
14. 3HaKOMCTBO C TEXHOJIOTHEH 00pabOTKH 3ByKa, MOHTaXa BUIIEO
Tema 2.5. Conep:xanue yueOHOro MaTepuasa: 2 OK 02
IIpencrasienue Busl koMnbroTepHbIX npe3eHTannii. OCHOBHBIE 3Talbl pa3padOTKU Npe3eHTaluu. AHUMAIHS
npodeccnoHanbHOM B npe3eHTanuu. [lladiaonsl. KoMnosunmst 00beKTOB Ipe3eHTaluu
MHpOpMAaLIUU B BUJIE IIpakTnyeckue 3aHATHA:
npe3eHTanui 15.3HaKOMCTBO C TEXHOJOTHEN Pa3pabOTKH Mpe3eHTAIIUN
Tema 2.6. Conep:xanue y4eOHOIro MaTepuasa: 2 OK 02
HHTepakTHBHBIC U [TpuHnmne! MynbTHMenUa. IHTepakTUBHOE MpecTaBlieHne HHPOpMauu
MYJIbTUMEANITHBIE
0GBEKTH Ha ClIaie IIpakTHYeckHne 3aHATHSA:
16. 3HaKOMCTBO C TEXHOJIOTHEH MHTEPAKTUBHOIO MPEACTABICHUs HHPOPMALIUU
Tema 2.7. Conep:xanue yueOHOro MaTepuasa: 2 OK 02
[ ' uneprexcroBoe S3p1k pazmerku runeprekcra HTML. Odopmiienne runepTekcToBoi cTpaHullsl. BeG-caiTel n
MpeACTaBICHUE BEO-CTPAHUITBI
nHbOpMaun IIpakTnyeckue 3aHATHSA:
17. OdopmiieHne TunepTeKCTOBON CTPAaHUIIBI
Pa3nen 3. UndopmanmoHHoe MojieJIMpoBaHue 26
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Tema 3.1 Conep:xaHue yueOHOIro MaTepHaJia: OK 02
Monenu u IIpencraBiienne 0 KOMIBIOTEPHBIX MoOAeasiX. Buabl mozeneil. ANEKBAaTHOCTb MOJIEIIH.
MOJICTTUPOBAHUE OcHOBHBIE 3Tarbl KOMIIBIOTEPHOT'O MOJIEITHUPOBAHUS
Tema 3.2 Conep:xanue yueOHOro MaTepuaJia:
Crniucku, rpadsl, Crpykrypa undopmanuu. Cnucku, rpadbl, 1epeBbs. AJITOPUTM IIOCTPOCHUS JAepeBa
NepeBbs peureHui
Tema 3.3 Conep:xaHue yueOHOIo MaTepHaJia: OK 02
MareMaTuuecKue ANTOPUTMBI MOJICTUPOBAHKS KpaTYAUIIIUX MyTeH MKy BepiminHaMu (Aaroput™ JleiKkeTpsl,
MOJICITH B MeToa AMHAMUYECKOTO MPOTPAaMMHUPOBAHUS). DIEMEHTBI TEOPUH UTP (BBIUTPHILITHASL
npodeccHoHaTbHOM cTpaTerus)
A p— IIpakTHYeckne 3aHATHSA:
18.Pa3zpaboTka anropuTMOB MOJEIUPOBAHMS KpaTUaMIIUX IMyTeH MEKy BepIIMHAMU
Tema 3.4 Conep:xanue yueOHOro MaTepHaJia: OK 01
[lonstue anroputma u | Ilonarue anroputma. Coiicta anropurma. Crioco0sl 3anucu anroputma. OCHOBHBIE
OCHOBHBIE AITOPUTMUYECKUE CTPYKTYPBIL. 3alKCh aJITOPUTMOB Ha s3bIKE TporpamMmmupoBanus Python
QIITOPUTMHUYECKHE AHanu3 alroOpuTMOB C TOMOIIBIO TPACCUPOBOYHBIX TAOJIHUIL
CTPYKTYpPbI IIpakTuyeckue 3aHATHSA:
19. 3anuch anropuTMOB Ha SI3bIKE MporpammupoBanus Python
20. AHanu3 aNrOpUTMOB C MTOMOIIBIO0 TPACCUPOBOYHBIX TAOJIHII
Tema 3.5 Conep:xanue yueOHOro MaTepuaJia: OK 02
AHanus aaropuTMoB CTpyKTypupOBaHHBbIe TUNBI JAHHBIX. MaccuBbl. BecriomorarensHbie anropuTMel. 3a1aqu
B MOKCKA DIIEMEHTA C 3aJaHHBIMU CBOMCTBaMH. AHAIN3 THIIOBBIX aITOPUTMOB 00pabOTKHU
npodeccHonanbHOi YHUCEJI, YUCIIOBBIX MOCIEOBATEIHHOCTEH U MACCUBOB
. S IIpakTHYeckune 3aHATHSA:
21. AHau3 TUTIOBBIX aJITOPUTMOB 00pPaOOTKH YHCEN, YHCIOBBIX TOCIIE0BATEIIEHOCTEH 1
MacCHBOB
Tema 3.6. Conep:xanue yueOHOro MarepuaJa: OK 02

ba3bl mTaHHBIX Kak
MOJIETb IPEIMETHOMN
o0acTu

ba3bl JaHHBIX KaK MOJIENIh HpCHMeTHOﬁ o0JacTu. Ta6JII/ILIBI U pCIIAIUOHHBIC 0a3bl JaHHBIX

IIpakTHYecKkHe 3aHATHSA:
22. Pa3paboTka TabmauIl TaHHBIX
23.Pa3paboTka pesIMOHHbIX 0a3 JaHHBIX

Tema 3.7.

TexHonorun o06paboTKu

Coaep:xkanue y4ueOHOro MaTepuasa:
Tabmuunsrii nporeccop. [Ipuemsl BBoAa, pegakTupoBaHus, GOpMaTUPOBAHKS B TAOJIHMIHOM
nporeccope. Anpecanusi. CopTUpoBKa, PUIbTpaIys, yCI0BHOE (hOpMATHPOBAHUE

33



mHpOpMaLuy B
HIIEKTPOHHBIX TaOIHIIaxX

IIpakTuyeckue 3aHATHS:
24. 3HaKOMCTBO C IPHUEMaMHU BBOJIa, PEAAKTHUPOBAHUS, (OPMATUPOBAHUS B TAOIHMUYHOM
IIPOLIECCOPE.

unTepdeiic. Mapkermeiic, noakaouenue. Cozanue 4apToB M JamodopI0B

Tema 3.8. Conep:xanue yueOHOIro MaTepuasa: 2 OK 02
Dopmyibl 1 GpyHKIHKE B| PopMyIbl U QYHKIMK B 37€KTPOHHBIX Tabiauuax. Becrpoennsle pyHKIMK U UX
DIEKTPOHHBIX Ta0IMIaX | UCIONIb30BaHUE. MaTeMaTudeckue U cTaTUCTUYecKre pyHKuuH. Jlornyeckue GyHKIUY.
OunancoBble PpyHkuuu. TekcToBble pyHkmu. Peanu3zanus MmareMaTndeckux Mojeneil B
ANEKTPOHHBIX TaOIHUIIAX
IIpakTuyeckue 3aHATHSA:
25. Peanmuzanust MaTeMaTHYIECKHX MOJICIICH B AJICKTPOHHBIX TaOIHIIAX
Tema 3.9. Conep:xanue yueOHOro MaTepuasa: 2 OK 02
Busyanusanus qanaeix | Busyanusanys qaHHBIX B 2J€KTPOHHBIX TaOJIULIAX
B JIEKTPOHHBIX IIpakTHyeckue 3aHATHSA:
radmIax 26. Buzyanuzanusi JaHHBIX B 3JIEKTPOHHBIX TabIHIIax
Tema 3.10. Conep:xaHue yueOHOIro MaTepuaJa: 2 OK 02
MonaenupoBaHue B MopenupoBaHue B 3JIEKTPOHHBIX TabuIIax (Ha mpuMepax 3a7ad u3 npodeccuoHaIbHOM
DIEKTPOHHBIX TaOJIHMIIax | 00IacTH)
(Ha npuMepax 3a1ad u3 | IIpakTH4yeckne 3aHATHS:
npogeccuoHaIbHOM 27. MonenupoBaHHe B 2JIEKTPOHHBIX TabIHUIax (Ha MpuUMepax 3afay u3 npodeccuoHalIbHOM
o0acTn) o0yacTh)
IIpodeccuoHaIbLHO-OPHEHTHPOBAHHOE cO/iep:KaHue (Coep:KaHue MPUKIATHOTO MOLYJISA)
Ipuxaagnoii moxyas 1 OCHOBBI AHAJINTHKH M BU3YATU3AIMH JAHHBIX 36
Temal.l Conep:xanue y4eOHOT0 MaTepuaJia: 2 OK 02
Monenu naHHBIX Hancrpoiika Excel Power Pivot, Tabnryaoe npecraBieHne JaHHbBIX, OKCIIOPT JaHHBIX, OK 09
MOJICJIN JIAHHBIX, OOJIBIIIUE JIAHHBIC 1K1 1
IMpakTHYeckue 3aHATHSA: 6 '
. . IIK1.3
28. AHaiu3 TabJMYHOTO NPE/ICTaBICHUE JaHHBIX B HajcTpoiike Excel Power Pivot
29. DkcnopT AaHHBIX B HajcTpoiike Excel Power Pivot
30. CpaBHUTENBHBIM aHAIN3 MOJIENICH TaHHBIX B cpeae Power Pivot.
Tema 1.2. Conep:xanue yue0HOro MaTepuaJia: 2
Bisyanu3ars AnasmmTndeckuii ceppuc Yandex DataLens: O0umii 0030p, Bo3MokHOCTH. Perucrpanus,

34



TTAaHHBIX IIpakTHyeckue 3aHATHA: 4 OK 09
31. [MoxkimrodyeHne K aHAIMTHYECKOMY cepBucy Yandex Datalens OK 02
32. CozaHue 4apToB U Jamoop 0B TIK1.1
1IK1.3
Tema 1.3. Coaeprxanue yueOHOro marepuaJia: 2 OK 02
[ToTOKM AaHHBIX Ananutudeckuii ceppuc Yandex Datalens: Iloroku nanusbix. [TogkimoueHne K CYETIHKY OK 09
Yandex MeTpuku 1IKI1.1
IIpakTHYeckune 3aHATHS: 4 IIK1.3
33.00paboTKa MOTOKOB JTAHHBIX.
34. llonkmrovyeHue K cueTyuky Yandex METpHKH
Tema 1.4 Conep:xanue yue0HOro MmaTepuaJia: 2 OK 02
[puHsATHE pELIEHHI Ananurudecknii ceppuc Yandex DataLens: IIpuHsiTHe pelieHuil HA OCHOBE JaHHbIX. OK 09
Ha OCHOBE JIaHHBIX lIK1.1
i : a 1IK1.3
PaKTHYeCKHe 3aHATHUS:
35. [IpuHsATHE peneHuil Ha OCHOBE JaHHBIX
36. Coznianue qamodop/ia ¢ UCIONb30BaHUEM Ie€OJaHHbIX U TEIUIOBBIX KapT
Tema 1.5 IIpoektHas | Comep:kanue y4eOHOro MaTepuaJia: 10 OK 02
pabora. Keiic ananusza | AHAIUTHYECKUH CEPBUC Yandex Datal.ens: Pabora ¢ qaraceramu. Kelic aHanu3a qJaHHBIX OK 09
JIAHHBIX HpaKaneCKne 3aHATHA: TIK1.1
37. Co3nanue nambopa Ananus npoaax u cetu marazunoB u3 b/l Clickhouse u Marketplace. IIK1.3
38. JloGaBneHue B 1aniO0p/] UHTEPAKTUBHOW KapThl.
39. [oOaBneHwue B qamOop| 9apToB.
40. JloGaBnenue cenexkropa 1 popMUpoBaHUE Jamoopaa
JloGaBienue TabauIlbl ¢ TeociosiMu pernoHoB. Co3gaHue yapTa .
41. JloGaBieHue yapTa ¢ TeI10Boi kKapToi Ha namobopa. Ilybnukanus namobopaa
IIpukjaagHoit moxyJsn 2 AHAJIMTHKA ¥ BU3YaAJIU3alus JaHHbIX HA Python 36
Tema 2.1. Coaeprxanue ydyeOHOro MmarepuaJia: 2 OK 02
BBenenue B s13b1k WuTepakTuBHas cpena nporpammuponanue Ha Python. Beoa u BbiBoJ naHHBIX. DYHKIINH OK 09
nporpamMmupoBanus | print(), input(). Tumsr nanHEIX. MaTeMaTH4YecKHe ONEPaLUH C IeJIBIMU U BEIIECTBEHHBIMU IIK1.1
Python qHCIIaMU IIK1.3

IIpakTuyeckue 3aHATHS:
42. V3y4yenue npaBui BBOJIA U BBIBOJAA JAHHBIX, BHIMOJHEHUE MATEMAaTUUECKUX ONepaIui ¢
IICJIBIMU U BCIICCTBCHHBIMHU YK CJIaMU
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HeoOxomumocTh BH3yanu3anu JaHHBIX Uil aHanm3a. [loHaTtwe HaydHOW Tpadukwy.

Tema 2.2. Conep:xanue yueOHOro MmaTepuaJia: OK 02
OCHOBHBIC [loHsiTHE TOTMYECKUX BBIPAKEHUN U onepanuil. J{u3broHKINS, KOHBIOHKIIMS, OTPULIAHUE. OK 09
AT OPHTMITCCKIE Tabmuua uctunsocty. IIposepka ycnosus B Python. Cunrakcuc uncrpykuui if, if-else, if- IIKI.1
h elif-else. Peanuzanus nukinmndyeckux anroputmoB B Python. ®ynkuus range(). Cuntakcuc 1IK1.3

koHCTpYKIKK Ha Python nukia for, nukna while

43. TIposepka ycnosus B Python

44. Peanuzanusi IUKJIMYECKUX aaropuTMoB B Python
Tema 2.3. Conep:xanue yueOHOro MaTepuaJia: OK 02
PaGota co cruckamu u | 1loHsTHEe criucka B Python. Co3aanue u cuuThiBaHUE CIIUCKOB. DYHKIIMKA U METO/IbI CITUCKOB. OK 09
CIIOBApAMH [lonsitue cnoBaps. Otinnuus cioBapeil oT cnuckoB. Co3gaHue cinoBaps. Meroasl ciioBapeil. 1IK1.1

[IpruMeHeHne CIMCKOB U CIOBapeil B peajbHbIX 3a/layuax. 1IK1.3

IIpakTH4yeckue 3aHATHS:

45. Co3nanue v CYMTHIBAHUE CIIHCKOB.

46. Coznanue crnoBaps. MeTozbl cioBapeit

47. [lpuMeHeHHe CIIMCKOB U cioBapeil B peasibHbIX 3a1a4ax. (KoHTpoabHas padora)
Tema 2.4. Conep:xanue yueOHOro MmaTepuaJia: OK 02
AHAJIMTHKA JaHHBIX | [IOHATHE NaHHBIX, Oonbmmx aannbiX. HaGoper mammeix. Ilnargopma Kaggle. buGmuorexa OK 09
na Python Pandas. O6sextrr Series u DataFrame. ITonydenue o6meit nHGOpMAINK O TaHHBIX. IIK1.1

IIpakTnyeckue 3aHsATHA: 1IK1.3

48. N3yuenune TexHomoruu paboTsl Ha miatdopme Kaggle.

49. N3yuenune TexHonoruu pabotsl ¢ oosektamu Series u DataFrame.

50. [Momyuenne oOrielt MHPOPMALIUHU O TaHHBIX.

51. Muaekcanus mo yCJIOBHsIM M M3MEHEHHE JIAHHBIX B TaOJHUIIAX.
Tema 2.5. Coaep:xxanue yueOHOIro MaTepuaJia: OK 02
AHajn3 JaHHBIX HA [ToHsATHE cCTAaTHCTUKH, ONHUCATENbHOM cTaTHCTUKU. OnucaTenbHBIH aHAIU3  JIaHHBIX. OK 09
IPAKTHYECKHX OcCHOBHBIE OIUCATEIbHBIE CTATUCTUUYECKHUE BEIMYMHBI (4acTOTa, cpelHee apu(pMeTHdecKoe, IIK1.1
nprMepax Me/aHa, MOJia, pa3Max, CTaHJapTHOE OTKJIOHeHHe). DyHKIMM OnHMcaTebHOM CTaTHCTUKU B IIK1.3

Python Pandas. IIpakTrka BBIYHCIICHHS ONMUCATENLHBIX CTATHCTUYECKUX BeaudyuH B Python

Pandas

IIpakTHYeckne 3aHATHSA:

52. 3HaKOMCTBO C TEXHOJIOTHEH OMHMCATENIHOTO aHAIN3a JAHHBIX

53. Pabota ¢ pyHKuusAMHU onucarenbHOl ctatucTuku B Python Pandas

54. 3HaKOMCTBO C TEXHOJOrMeH BBIYMCICHMS OMMCATENIbHBIX CTATUCTUYECKUX BEIUYHH B

Python Pandas
Tema 2.6. Conep:kanue y4eOHOT0 MaTepuaJia: OK 02
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(OCHOBBEI BU3YyaJIM3alluu

bubnuorexka Matplotlib. Ilonstue pucynka B Matplotlib. OcHoBHbIE BHABI TpadUKOB]

OK 09

JTAHHBIX (rucTorpaMMBbl, JHarpaMMbl pacCesHUs, AuarpaMMma pa3Maxa, JJMHCHHBIA Tpaduk, Kpyrosas 1IK1.1
JrarpaMma, TeroBsle kapThl). OcHoBHBIE rpaduueckue komanasl B Matplotlib IIK1.3
I[IpakTuyeckne 3aHATHSA:
55.3HakoMcTBO ¢ HHCTpyMeHTamu Oubnnorexku Matplotlib
56.3HaKOMCTBO C OCHOBHBIMH BHamMu TpadukoB 6ubimmorexku Matplotlib.
57. 3HaKOMCTBO C OCHOBHBIMH IpadudecKUMH KoManaamMu B Matplotlib
Tema 2.7. Coaep:xxaHnue yueOHOTro MaTepHaJia: 4 OK 02
[IpoekTHas paboTa XapakTepucTUKa OCHOBHBIX JTaloOB IMpolecca aHalu3a JaHHbIX. [loAroToBKa TaHHBIX. OK 09
«AHaTH3 GOJIBIIIX Uccnenopanne wu Busyanusauusa JgaHHbIX. [locTpoeHue mnpencka3aTelnbHOM  MOJETH. [IK1.1
NAHHBIX B I/IHTepnpeTaum{ pe3ynbTaToOB aHaJIN3a. Peanmuzanusgs OCHOBHBIX 3TallOB Ipouecca aHalu3a [IK1.3
npodeccHOHATBHOM JAHHBIX HA IpUMepe Habopa JaHHBIX U3 MPOPECCHOHATBHON CPEephI
chepe»
IpakTnyeckne 3aHATHS: OK 02
58. Iloaroroska ganubixX. MccienoBanue v BU3yanu3amus 1aHHBIX. OK 09
59. Peanuzaius OCHOBHBIX 3TAIOB Ipoliecca aHallM3a JaHHBIX Ha MpUMepe Ha0opa JaHHbBIX U3 IIK1.1
npodeccuoHanbHOM chepsl 1IK1.3
IIpome:xkyTouHas arrecranus - 1@ depeHHpoBaHHbIN 3a4eT 2
Bcero: 144
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3.YcaoBusi peaju3anum nporpaMmsl 00111e00pa3oBaTeIbHOM I CHUTITHHBI

3.1. TpeGoBaHusi K MUHHMAJIHLHOMY MATEPHAILHO-TEXHHYECKOMY 00ecedeHn o

Peanuzanust mporpamMmbl JUCHUIUIMHBI TpeOyeT HaIW4yus Yy4eOHOW KOMIIBIOTEPHOMN

nabopaTopun HHPOPMATUKU

O0opynoBanne KOMIBIOTEPHOH J1a00paTOPUH:

® [IOCAQJI0YHBIC MECTA MO KOJUYECTBY O0yUaIOITNXCS;
e pabodee MECTO MPETOIaBaATENS,
® MapKepHas JIOCKa;
e y4eOHO-METOIUYECKOE OOecreUeHHE.
TexHu4eckue cpeicTBa O0yUCHUS:
®  KOMIIBIOTEPHI 110 KOJIMYECTBY O0yUaIOIIUXCS;
® JIOKaJIbHASI KOMITBIOTEpPHAS CETh U Tio0anbHas ceTh VIHTepHeT;
® JIMIIEH3MOHHOE CUCTEMHOE ¥ MPUKJIAJHOE MPOTpaMMHOE 00eCIICUCHHE;
® JIMIICH3MOHHOE aHTHBUPYCHOE IPOTPaMMHOE 00ECIICUCHNCE;
® JIMIEH3MOHHOE CICIHATU3UPOBAHHOE IPOrpaMMHOE 00eCIICUCHHE;
® MyJIbTHMEIHA IPOCKTOP.

ITpu Hamuuuu HeoOxoaumoro obopynosanus 3aHsaTus no OJl. 08 MuHdopmaThka B HEKOTOPBIX
ClIydasx MOIr'yT IMpOBOAUTBHCA B UMCIOIIMXCS B O6pa30BaTeJII>HOI71 opraHru3ali MaCTCPCKUX HIIN
n1abopaTopusx.

3.2 HNudopmannonnoe odecrnieyeHue 00y4eHus

1. JIns peanuzanuuu nporpaMMbl OMOIMOTEUHBIH QOHJ 00pa30BaTENbHON OpraHU3alluid UMEET
NeYaTHBIE W/WIIN JIEKTPOHHBIE 00pa3oBaTeNbHble U MH()OPMAIIMOHHBIE PECYPChl, PEKOMEH/JOBaHHBIE
JUISL UCTIOJIb30BaHUs B 00pa30BaTeIbHOM IpoLiecce, He CTapllle MATH JIeT C MOMEHTA U3aHus.

2. PexoMeHayeMble MeYaTHbIE U3AaHUs 110 peau3aliy o011eo0pa3oBaTelbHON TUCIUIUTUHBL
IPEJCTaBICHbl B METOJMUECKUX PEKOMEHIALUAX [0 OPraHu3alul 00ydeHus:

OcHoOBHbIE ITeYATHbIE U3TaHUS

1. I[BetkoBa M. C., XnoOsictoBa N.}O. MndopmaTtuka u UKT: npaktukym ans npodeccuil u
CHeHaTbHOCTEH €CTECTBEHHO-HAYYHOT'O U TyMaHUTapHOTro mpoduiieit: yued. mocodbue Ais CTy.
VYupexnaenuii cpen. mpod. odpazoBanus. — M., 2020.

2. L{semkosa M. C. Uadopmaruka u UKT: amekTpoHHBIH y4e0.-MeTO . KOMIUIEKC TSI CTY/I.
yupexieHuit cpes. npod. odpazosanus. — M., 2020.

DJIeKTPOHHBbIE U3IAHMS

1. HNudbopmaruka - 10 xinacc - Poccuiickas snekrporHas mkona (resh.edu.ru)
2. HNudbopmaruka - 11 xnacc - Poccuiickas snexkrpoHHas mkona (resh.edu.ru)
3. Ypok nudpsl
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https://resh.edu.ru/subject/19/10/
https://resh.edu.ru/subject/19/11/
https://урокцифры.рф/

4, HNudbopmarnka u MUKT. TpeHUpoBOUYHBIE BapuUaHTHl Ul NOAroTOBKM K EI'D-2020 -

SuanexcPenernrop

Mudbopmaruka 10 knacc. Buneoypoku - AuaekcPernerurop

Mudbopmaruka 11 xknacc. Buneoypoku - AunekcPernerurop

Aganns gadgeIX - Janekc IpakTHKyM

DJIeKTHUBHBIE OHJIAWH KYpChl. AKagemus SHnekca

©oNo O

HNudopmarnka 10 ximacc - Memuanopran. Ilopras oOpa3oBareabHBIX W METOANYECKUX
MeIaMaTepuaIioB

10. HUudopmaruka 11 kmacc - Memmnanopran. [lopran 00pa3oBaTeNbHBIX M METOMUYECKUX
MeJIUaMaTEPUAIOB

11. Bsenenue B nporpamMupoBanve Ha  sa3bpike  Python. V1.7 - OHualH-KYpPCHI
Oo0paszosarensHoro nearpa Cupuye

12. Bsemenwe B  1nporpamMMupoBaHre Ha  sa3plke  Python. V1.7 -  OHuaWH-KYpPCHI
Oo0paszoBarensHoro nearpa Cupuye

Z[OHOJIHI/ITEJILHBIQ HCTOYHHUKHU

1. Axomno, A. C. KomnbiorepHoe MOJEIUPOBAHKUE : YUYCOHHK U MPAKTUKYM JUIsI CPETHETrO
npodeccuonanbHoro oopazosanus / A. C. AkonoB. — Mocksa : M3narensctBo KOpaiit, 2020.
— 389 c. — (IlpodeccuonansHoe obpazoanue). — ISBN 978-5-534-10712-8.

2. Hemun, A. 0. Hudopmartuka. JlabopaTopHbI NpakTHKyM : ydeOHOe mocoOme Juist
cpenHero npodeccuonanbHoro odpazosanus / A. 10. [lemun, B. A. lopodeeB. — Mocksa :
N3narensctBo FOpaiit, 2020. — 133 c.

1. ["aBpunos, M. B. Undopmatrka 1 mHGOPMAIIMOHHBIE TEXHOJIOTUU: YUEOHUK ISl CPEHETO
npodeccuonanbHoro odpasosanus / M. B. I'aBpunos, B. A. KnumoB. — 4-e u3n., nepepab. u
non. — MockBa: U3parensctBo FOpaiit, 2020. — 383 c.

2. 3umuH, B. I1. Undopmatuka. JlabopatopHsiii npakTukyMm B 2 4. YacTs 1: yuebHOe mocobue
JUTSL cpefHero mpodeccruoHanbHoro oopazosanus / B. I1. 3umun. — 2-e u3a., Uchp. U J0M. —

Mocksa: U3narensctBo FOpaiit, 2020. — 126 ¢

Ipuxaaagnoi Moayab 1 «OCHOBBI AHAIMTHKY U BU3YAJIM3ALUH JAAHHBIX)»

1. ApbkoB B.JO. Ananu3 u BH3yanu3auus JQHHBIX B AJIEKTPOHHBIX Tabnuuax. YdeOHOe
nocodue. - M3narensckue pemenus, 2020. - 174 c.

2. ApskoB B.1O. busnec-ananmutuka. CBoanble Tabmuiel. Yacte 1. YueOHoe mocobue. -
W3narensckue pemenns, 2020. - 180 c.

3. ['mapko A.JO. Ananu3z um Busyanusanus gaHHbIX B Yandex Datalens. IloapoGHoe
PYKOBOJICTBO: OT HOBHYKa 110 dKkcrepra. — M.: JIMK Ilpecc, 2023. — 356 c.

IpukaagHoit MOayJIb 2 «KAHAJMTHKA U BU3yajau3anus JaHHbIX Ha Python»

UYepnsies, C. A. OcHoBbl nporpammupoBanus Ha Python : yuyebHoe mocoOue st cpenHero
npodeccuonansHoro oodpazoBanusi / C. A. UepnsimieB. — Mocksa : M3natensctBo FOpaiir,
2022. — 286 c. — (IIpoeccronanbnoe oOpa3oBaHue)
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https://yandex.ru/tutor/subject/?subject_id=6
https://yandex.ru/tutor/subject/?subject_id=6
https://yandex.ru/tutor/uroki/klass-10/informatika/
https://yandex.ru/tutor/uroki/klass-11/informatika/
https://practicum.yandex.ru/catalog/data-analysis/start/free/
https://academy.yandex.ru/intensive
https://videoportal.rcokoit.ru/bysubjectcode/219&5&11
https://videoportal.rcokoit.ru/bysubjectcode/219&5&11
https://videoportal.rcokoit.ru/bysubjectcode/220&5&12
https://videoportal.rcokoit.ru/bysubjectcode/220&5&12
https://edu.sirius.online/#/course/967
https://edu.sirius.online/#/course/967
https://edu.sirius.online/#/course/967
https://edu.sirius.online/#/course/967

4. KoHTpPOJIb M OLIeHKA Pe3yJIbTATOB OCBOEHUS N CUMIIJIMHBI

KoHTposib M oOmeHKa pacKpbIBAIOTCS Yepe3 YCBOCHHbIE 3HAHUS U NPUOOPETEHHBIE
0o0y4JarllMMuUCs yMEHHUS, HampaBlieHHble Ha ¢GopMUpOBaHHE OOHIMX U MNPOECCHOHATBHBIX
KoMmrieTeHui. KomnereHuu 0MKHbBI ObITh COOTHECEHBI C TPEIMETHBIMU PE3YJIbTATAMH.

Koa m HaumMeHoBaHue Pasznen/Tema THn oeHOYHBIX
(GopMupyemMbIX KOMIIETEHIIM MeponpUsSTHIA
OK 01. BriGupatb criocoObl petieHus Tema 1.6 Tema 1.9 Tema 3.5 TectupoBanue
3aj1a4 npodeccruoHalbHOM 1eATeIbHOCTH
MPUMCHHUTEIILHOK PAa3IMYHBIM Tema 1.7 Tema 1.8 Tema 2.2 Tema | Bommonuenue

KOHTCKCTaM

3.4

MPAKTUYECKUX 3aJaHU

OK 02. Ocy1iecTBasiTh MOUCK, aHATU3
1 MHTEPIIPETALINIO HHPOPMAIUH,
HE0OXOIMMOM TSl BBITTOJTHEHUS 33124
podecCHOHATEHOM NI TEIIEHOCTH

OK 09. Hcnonp3oBath
nH(OPMAaIIMOHHBIE TEXHOJIOTUU B
po¢eCCUOHABHON EATETLHOCTH

Tema 1.1 Tema 1.3 Tema
Tema 3.2 Tema 1.6 Tema 1.9

Tema 1.2 Tema 1.4 Tema
Tema 2.1 Tema 2.3 Tema
Tema 2.5 Tema 2.6 Tema
Tema 3.3 Tema 1.7 Tema
Tema 2.2 Tema 3.6 Tema
Tema 3.8 Tema 3.9 Tema 3.10

[puknannoit moxyns 1

[puknanHoit Mogyns 2

3.1

1.5
24
2.7
1.8
3.7

TectupoBanue

Brinosnenue
MPAKTUYECKUX 3aJJaHUI

KonTponbnas pabota
[IpoektHas paboTa
Brimonnenue 3aganuii
¢ depeHIIMPOBAHHOTO
3adeTa

ITpoexTHas pabora
Brimonnenue 3aganuii
Qg QepeHIPOBaHHOTO
3ayeTa

[1K 1.1TToaroraBnuBate pabouee
MeCTO, 000pyAOBaHHE, CHIPHE,
MCXOJIHbIE MaTepualbl At 00paboTKu
CBIPbHSI, TPUTOTOBIICHUS
moy(haOprUKaToOB B COOTBETCTBUH C
WHCTPYKIUSIMHU M PeTIaMEHTaMU

[1K 1.3. IIpoBoANTH IPUTOTOBJIEHUE U
MOJrOTOBKY K pearu3aiiu
noiy(hadpuKkaToB pa3sHOOOPA3HOTO
ACCOPTUMEHTA I 01101, KYJIMHAPHBIX

[puknanHoit Mogymnb 2

[IpoekTHas paboTa
BrmosnHenne 3amanni
Qg epeHIIMPOBaHHOTO
3ayera
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W3JIENHIA U3 PHIOBI U HEPHIOHOTO
BOJ/IHOTO CBIPBSI.

[1K 1.1TToaroraBnuBaTh pabodee MecTo,
000pyI0BaHKE, CHIPbE, UCXOIHbIC
MaTepHabl 11t 00pabOTKH CHIPHS,
[PUTOTOBJICHHS TOTY(HaOpUKATOB B
COOTBETCTBUU C UHCTPYKIMSIMH U
peraaMeHTaMu

[1K 1.3. [IpoBOAMUTH NPUTOTOBIICHUE U
MOJITOTOBKY K peain3aiuu
1mory(haOpruKaToB pa3HOOOPA3HOTO
ACCOPTUMEHTA ISl OJIF01, KyJTUHAPHBIX
W31 U3 PHIOBI U HEPHIOHOTO BOJHOTO
CBIPBSL.

[Ipuknagnoit monyns 1

KontposbHas padota

[TpoexTHas pabora
BrinmosHenue 3aganui
QG GepeHIIMPOBAHHOTO
3adeTa
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