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1. O0masi xapakTepucTHKA padoveil IPOrpaMmbl
o0meo0pa3oBaTeJbHOM AucUMILINHBI « MHpOpMaTHKA»

1.1. MecTO AUCHUILIMHBI B CTPYKTYpe oOpa3oBaTtenbHoi mporpammbl CIIO:

Oo6meodbpazoBarenbHas  aucuuiuimHa «MHOOPMATUKA»  aBnsercs
00s3aTeNbHOM  YacThio  00IIeo0pa3oBaTeNbHOTO  LHUKIA  00pa30BaTeIbHON
nporpamMmMmbl B cootBeTcTBUM ¢ PI'OC CIIO no cnemuansHoctr 09.02.07
NudopmanmoHHbie CUCTEMBI U MPOrPaMMHUPOBaHUE.

1.2. leau v niIaHUpyeMble pe3yJabTAThI 0CBOCHUS TUCIUILINHBI:
1.2.1. Hean TUCUMILJIMHBI

Conepxanue IIPOrpaMMBbI o01ieo0pa3oBaTenbHON JUCLUIUIHEI
«MHdopmaTukay HaNpaBiIe€HO Ha JOCTHKEHHE CIEIYIOIMIMX LEeJeiH: OCBOCHHE
CUCTEMbI 0a30BBIX 3HAHUU, OTpAXKAIOMIMUX BKJIAJ MH(GOPMATUKU B (OPMUPOBAHUE
COBPEMEHHOM Hay4yHOW KapTUHBI MHUpa, PoOJib HH(OPMALMOHHBIX MPOLECCOB B
COBPEMEHHOM O00I1IeCTBE, OMOJOrMUYECKHX M TEXHHYECKUX CHCTEMax; OBIJIAJICHHUE
YMEHUSAMH TPUMEHATh, aHAJIU3UPOBaTh, MPEOOPa3OBBIBATH HHPOPMALIMOHHBIE
MOJEJIA peaJbHBIX OOBEKTOB M IMPOLIECCOB, HCIMOIb3Yys MPU ATOM IU(PPOBBIC
TEXHOJIOTUM, B TOM YHMCJIE NPU U3YYEHUM JAPYITUX JUCLMIUIMH; pPa3BUTHUE
MMO3HABATEJIbHBIX WHTEPECOB, MHTEJUIEKTYAJIbHBIX M TBOPYECKUX CIHOCOOHOCTEU
IyTeM OCBOEHUS U MHCIOJb30BAaHUS METONO0B MH(POPMATHKU U IHUPPOBBIX
TEXHOJIOTMH TPU M3YyYEHUU paA3IUYHbIX YUYEOHBIX NPEIMETOB; BOCHUTAHUE
OTBETCTBEHHOTO OTHOIIEHHUS K COOJIIOIGHHUIO 3TUYECKUX M TPABOBBIX HOPM
MHPOPMALIMOHHON  JEATENBHOCTH; NPUOOPETEHUE  OMbITa  HCIOJIb30BAHUS
IU(QPOBBIX TEXHOJOTUA B HWHIUMBHUIYAIbHOW U KOJUIGKTUBHOM Yy4yeOHOU U
[I03HABATEIbHOW, B TOM YUCJIE IPOECKTHOM AEATEIBHOCTH.



1.2.2. Ilnanupyemble pe3yJbTaThl OCBOeHHs 0011e00pa3oBaTenbHOM AucuMIIMHBI B c00TBeTcTBHH ¢ ®I'OC CIIO u Ha ocHoBe ®I'OC COO

Koa n
on Ilnanupyembie pe3y/ibTaThl 0CBOCHUS TUCHUIIIHHBI
HaHMEHOBaHHe
OpMHPYeMbIX
(bopmupy . O6ume! JucunninHapHbie’
KOMIIeTeHIH I

1 YKa3bIBalOTCA IMYHOCTHBIE M MeTanpeameTHble pesynbTaThl ns ®rOC COO (B nocneaHen peagakumm ot 12.08.2022) B oTrnaronbHoi popme, dopmupyemble
06uLe0bpasoBaTeIbHOM ANCLUNAINHON
2 IncumnamHapHble (NpeameTHble) pe3ybTaTbl YKa3biBalOTCA B COOTBETCTBUM C MX NOAHbIM nepeyHem 8o ®TOC COO (B nocneaHel pegakumm ot 12.08.2022)



OK 01. Bsi6bupats
CIOCOOBI pelIeHUs
3ama4
npodeccrnoHaTbHOM
JEATeTbHOCTH
MPUMEHHUTEIHHO K
Pa3ITUYHBIM
KOHTEKCTaM

B yacTH TPY10BOI0 BOCIIMTAHUSI:
- TOTOBHOCTb K TpPYyAYy, OCO3HAaHHE IEHHOCTHU
MacTepCTBa, TPYA0II00HE;

- TOTOBHOCTh K  aKTHBHOW  JIEATEIHHOCTH
TEXHOJIOTMYECKOW U COLUATBHON HAIpaBICHHOCTH,
IUIAHUPOBaTh |

CIOCOOHOCTD HHUOUUPOBATD,

CaMOCTOATCIIbHO BBIINIOJIHATE TAKYI0 JCATCIbHOCTD,

- UHTEpeC K pasINYHbIM chepam
poeCCUOHATILHOMN 1EATEIbHOCTH,

OBiajgenne  yHHBEpCAJIbHBIMH  Yy4eOHBIMH
MO03HABATEJbLHBIMH 1efiCTBUSIMH:

a) 0a30Bble JJOrHYecKUe JeHCTBUS:

- CaMOCTOSITENILHO bopMyIMpoBaTh u

aKTyalu3upoBaTh MpoOJIeMy, paccMaTpuBaTh ee
BCECTOPOHHE;

- YCTaHaBJIHMBAaTh CYIIECTBEHHBIN MPU3HAK WU
OCHOBaHUSl Ui CpaBHEHUS, KIacCCH(PHUKAIUU U
0000IIICHUS;

- ONpeAeNnaTh IeNU JIeATebHOCTH, 3a]aBaTh
mapaMeETphl U KPUTCPHUU UX JOCTUIKCHUA

- BBIABJIATE 3aKOHOMCPHOCTH M INPOTUBOPCHHA B
paccMaTpruBACMBIX ABJICHUAX,

- BHOCHTh KOPPEKTUBHI B JESATEIBHOCTD, OLIEHUBATh
COOTBETCTBUE pE3YyJbTATOB IEJISIM, OIICHUBATH
PHUCKH MOCIEACTBUMN AESATENBHOCTH;

- pa3BUBaTh KPEaTHBHOE MBIIICHUE TIPU PEIICHUU
KU3HEHHBIX TIPOoOIIeM

0) 0a3oBbIE HUCCJIeI0BATEILCKIE 1eCTBUSA:

- BJIaJIETh HaBBIKaMU Y4eOHO-HCCIIeI0BATENIbCKON U
MIPOCKTHOM NEeATEILHOCTH, HaBBIKAMHU DPa3pEIICHUS
npo0iem;

- BBIBJSITH TNPUYHUHHO-CIICJICTBEHHBIE CBSI3M U
aKTyaJU3UpOBaTh 3a/layy, BBIIBUTATh THIIOTE3Yy €€
apryMEHTBI TUTSt

pelICHUs, HaXoauThb

JA0Ka3aTCJIbCTBa CBOUX YTBep)KILCHI/II\/'I, 3aJaBaTb

rapaMeTpsl U KpPUTEPUU PELLICHNUS,

- IOHUMAaTh YTPO3y HH(POPMALIMOHHOM OE30M1aCHOCTH, UCTIONIb30BATh
METO/JIbI U CPEJICTBA MPOTUBOICHCTBUS ITHM yrpo3am, COOTI0IcHIE
Mep 6e30MaCHOCTH, PEAOTBPALIAIONIUX HE3AKOHHOE
pacmpocTpaHeHHe IEPCOHABHBIX TaHHBIX; COOJI0IeHUE TPeOOBaHUI
TEXHHUKHU 0€30M1aCHOCTH U TUTHEHBI IPU paboTe ¢ KOMIBIOTEPAMH U
JPYTUMH KOMIIOHEHTaMU HU(POBOTO OKPYKEHHUSI; IOHUMAHHE
MIPABOBBIX OCHOB HCITOJIb30BAHMSI KOMITBIOTEPHBIX IIpOrpaMm, 6a3
JAHHBIX ¥ paboThI B ceTH VIHTEpHET;

- YMETh OpPTraHU30BBIBATH JIMYHOE HHPOPMAITMOHHOE IIPOCTPAHCTBO C
MCIIOJIb30BAHUEM PA3IIMIHBIX CPEJICTB IU(POBBIX TEXHOJIOTHH;
MOHMMAaHKUE BO3MOXKHOCTEH IU(PPOBBIX CEPBUCOB rOCYAapCTBEHHBIX
yciyT, HU(GPOBBIX 00pa30BATEIBLHBIX CEPBUCOB; TOHUMAaHKE
BO3MOXXHOCTEH U OrpaHUYEHUIN TEXHOJIOTUN UCKYCCTBEHHOTO
MHTEJJICKTA B PA3TUYHBIX 00JIaCTAX; HAJTHUKE MPEACTaBIECHUN 00
MCIOJIb30BaHUY MH(POPMAITMOHHBIX TEXHOJIOTHIA B PA3IMYHBIX
npogdeccuoHanbHbIX chepax

- YMETh pealIi30BaTh 3TAITBI PEIICHUS 3a/1a4 Ha KOMITBIOTEPE; YMECHHE
peaTM30BBIBATH HA BHIOPAHHOM JIJISl H3yUCHUS SI3BIKE
nmporpaMMupoBanus Beicokoro ypoBHs (Ilackans, Python, Java, C++,
C#) TuTIOBBIE ATOPUTMBI 00PAOOTKH YHCEII, YUCTOBBIX
MOCJIeZI0BATENbHOCTEN 1 MAaCCUBOB: IIPEJCTaBICHHUE YKCIIA B BUIE
Habopa MPOCTHIX COMHOXUTENCH; HAX0XKACHUE MAaKCUMAITbHON
(MUHMMAaTBHOM) TPl HATYPATHHOTO YHCIIA, 3aMUCAHHOTO B CUCTEME
CUHCIICHUS] C OCHOBaHHMEM, He MpeBbImaomuM 10; BEIYUCICHHE
0000IIIEHHBIX XapaKTEPUCTUK FITEMEHTOB MacCUBa WU YHCIOBOM
MOCIIEA0BATEIHHOCTH (CYMMBI, IPOU3BEICHUS CPETHETO
apu(pMeTHIeCKOro, MUHUMAITBHOTO U MAaKCUMAJIBHOTO 3JIEMEHTOB,
KOJIMYECTBA 3JIEMEHTOB, yI0BJIETBOPSIOLIUX 3a/laHHOMY YCIIOBHIO);
COPTHPOBKY DJIEMEHTOB MaCCHBa,




OK 02.
Hcnonws3zoBarh
COBPEMEHHBIC
CpeJICTBA MOUCKA,
aHanusa u
HUHTEpIpeTau
nHpopManuu u
nHGOpPMAIIMOHHbBIE
TEXHOJIOTHH IS
BBITIOJTHEHHUS 337124
npodeccuoHaTbHON
JeSITeTbHOCTH

B o0Js1acTH HEHHOCTH HAYYHOI'O NTO3HAHMS
- c(hOpMHUPOBAHHOCTH MHPOBO33PEHHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH H OOINECTBEHHOW IPAKTHUKH,
OCHOBaHHOTO Ha JIMajiore KYJIBTYP,
CIIOCOOCTBYIOIIIETO OCO3HAHMIO CBOETO MeCcTa B
MOJIMKYJIbTYPHOM MHDE;

- COBEpIICHCTBOBAHUE SI3IKOBOM M YUTATEIbCKON
KYJbTYpbl KaK CpEACTBa B3aUMOJCUCTBUS MEXKIY
JIOJIBMH U TTIO3HAHUS MUDA;

- OCO3HaHHC IICHHOCTHU HaquOﬁ ACATCIIBHOCTH,

FOTOBHOCTb  OCYLIECTBJISITH ~ MPOEKTHYIO  H
UCCIE0BATENbCKYIO JeSITETbHOCTD
VMHAUBUAYAJIbHO U B TPYIIIIE;

OBiaieHne  yHHUBepPCAJbHBIMHU Y4eOHBIMU

NO03HABATEJILHBIMM el CTBUSIMU:

B) pabora ¢ nHpopmanmeii:

- BJIAACTb HABBIKAMHU ITOJYYCHUS HHq)OpMaHHH nu3
UCTOYHHUKOB pa3HBIX THUIIOB, CaMOCTOSITEIbHO
OCYILECTBIISATh MOMCK, aHAIN3, CUCTEMAaTU3AINI0 U
UHTEpHpeTario HHPOPMAIIUN Pa3InYHbIX BUJIOB U
bopm npencTaBIeHUS;

- CO3/1aBaTh TEKCTbl B PA3IMYHBIX (opmarax c
y4eTOM Ha3HaueHusi HWHPOpMallUd U IEeNIeBOH
ayJUTOpUH, BBIOMpas  ONTHUMaJbHYIO  (opMy
MNPpCACTAaBJIICHUA U BU3yaJIM3allUU,
- OLEHWBATh JIOCTOBEPHOCTb, JIETHTUMHOCTB

uH(pOpMallMK, €€ COOTBETCTBHE MPABOBBIM U

- BJIJIeTh IIPEJCTABICHUSMHU O POJIU HH(POPMALIUU U CBSI3aHHBIX C HEH
MPOIIECCOB B MIPUPOJIE, TEXHUKE U OOIIECTBE; TOHATHSIMH
«uH(popMaLUs», «MH(HOPMALIMOHHBIH MTPOLIECC), «CUCTEMAY,
«KOMIIOHEHTBI CUCTEMBD) «CUCTEMHBIH 3 (exTy, «uH(OpMaIIHOHHAS
CHCTEMay, «CUCTEMa YIIPaBIICHH»; BIaeTh METOAAMHU MTOUCKA
uHpopManuu B ceTd IHTEpHET; yMETh KpUTHYECKH OIICHUBATh
MH(POPMAINIO, TIOTYYCHHYI0 U3 ceTn VIHTepHeT; XapaKTepru30BaTh
OouibLIME JaHHBIE, IPUBOAUTH IPUMEPHI HCTOUHUKOB UX MOIY4YEHUS U
HanpaBJIeHUs HCII0JIb30BaHMS;

- IOHUMATh OCHOBHBIC IPUHIIHUITBI YCTPOUCTBA U (DyHKIIMOHHPOBAHUS
COBPEMEHHBIX CTAIMOHAPHBIX K MOOMIIBHBIX KOMITBIOTEPOB;
TEH/ICHIINI Pa3BUTHS KOMITBIOTEPHBIX TEXHOJIOTHIA; BIIA/IETh
HaBBIKAMU pabOThI C ONEPALIHOHHBIMU CUCTEMAaMU U OCHOBHBIMHU
BUJAMHU MIPOTrPaMMHOI0 00ecrieueHus I pelIeHns y4eOHbIX 3a1a4 Mo
BbIOpPAHHOM crielMaIn3alnu;

- IMETbh MPEJCTABICHHS O KOMITBIOTEPHBIX CETAX U UX POJIU B
COBPEMEHHOM MHpe; 00 00X IPUHLUIIAX pa3paboTKu U
(YHKIMOHUPOBAHUS HHTEPHET-TIPHIIOKEHHIA;

- MIOHUMATh OCHOBHBIE TPUHIIUIIBI TUCKPETU3ALUH PA3TUYHBIX BUIOB
uHpOpMaILIUU; YMETh ONpPeAeTsATh HH(OPMAIIMOHHBIH 00beM
TEKCTOBBIX, IPa)UUECKUX U 3BYKOBBIX JTaHHBIX NMPH 33 JaHHBIX
napameTpax AMCKpETH3alHH;

- YMETh CTPOUTH HEPAaBHOMEPHBIE KOJIbI, JOMYCKAIOIIUE OHO3HAUYHOE
JIEKOTMPOBaHUE COOOIICHHH (MpedUKCHBIE KOJIbI); UCIIOJIb30BaTh
MPOCTEUTIINE KOJIbI, KOTOPBIE MTO3BOJISIOT OOHAPYKUBATH U CTIPABIISATH
OLIMOKY IIPU Nepeaye JaHHbIX;

- BJIaJIeTh TEOPETUYECKUM aMIapaToM, IO3BOJISIFOILUM OCYILECTBIIATh
NpeJICTaBICHNE 3alaHHOT0 HATYPaJIbHOTO YKCIIa B PA3IMYHBIX




MOpaIbHO-3THUECKUM HOPMaM;
- WCIOJIb30BaTh CpPEACTBa HMH()OPMAIMOHHBIX U

KOMMYHI/IKaI_II/IOHHBIX TCXHOJIOI" 15071 B peLHeHI/II/I
KOIHUTHUBHBIX, KOMMyHI/IKaTI/IBHBIX )41
OpraHM3allMOHHBIX  33Ja4 ¢  COOJIIOJICHHEM
TpeOOBaHUI IPrOHOMHKH, TEXHHUKH OC30MacHOCTH,
TUTHUEHBI, PECypCOCOCpPEIKEHUS, TPABOBBIX H
STHYECKMX  HOPM, HOPM  HMH(OPMAI[MOHHOM
0e30I1acHOCTH;

- BJIQJICTh HABBIKAMU PACIIO3HABAHUS U 3aIUThHI
uHpopmaruu, nHOOPMAITMOHHONW 0€30MMaCHOCTH
JUYHOCTH

CUCTEMaX CYMCIICHUS; BBIIOIHSITH IPe0Opa30BaHuUs TOTHYECKUX
BBIPA)KEHUH, CTIOIB3YS 3aKOHBI AJIT€OpPbI JIOTHKH; ONPEACIIATH
KpaTyaiiumii myTh BO B3BEMICHHOM Ipad)e ¥ KOJMYECTBO IyTeH MEXITY
BEPIIMHAMU OPHUEHTUPOBAHHOTO AlIMKIMYECKOTro rpada;

- YMETh YATATh ¥ IOHUMATh IPOTPAMMBI, PEATH3YIOIIIE HECIIOKHBIC
JITOPUTMBI 0OPAOOTKHU YUCIOBBIX M TEKCTOBBIX JAHHBIX (B TOM YHCIIE
MAacCHBOB U CUMBOJIBHBIX CTPOK) Ha BEIOPAHHOM JJIs1 U3YUYCHHUS
YHUBEPCAJIHLHOM SI3bIKE IPOTrPAMMHUPOBAHUS BBICOKOTO YPOBHS
(ITackanp, Python, Java, C++, C#); ananu3upoBaTh allrOPUTMBI C
MCIOJIb30BaHNEM TaOJIUI] TPACCHPOBKU; ONPELNATh 0e3
MCTIOJIb30BAaHUST KOMITBIOTEPA PE3YJIbTAThl BBITOTHEHHS HECIOKHBIX
pOTpaMM, BKITFOUAIOIINX ITHKJIBI, BETBICHUS U MOIPOTPAMMBI, IPH
3aJJaHHBIX HCXOJHBIX TaHHBIX; MOJU(PHUIIMPOBATH TOTOBBIE IPOTPAMMEI
JUTSL pEeUIeHUsT HOBBIX 3a7[a4, UCTI0JIh30BATh UX B CBOMX MTPOTPaMMax B
KadyecTBe MOANporpamm (mpoueayp, GyHKIui);

- YMETh CO3/1aBaTh CTPYKTYPHUPOBAHHbIE TEKCTOBbIE JJOKYMEHTHI U
JIEMOHCTpaIlMOHHBIE MAaTEPUAIIbI C UCTIOIB30BAHUEM BO3MOKHOCTEH
COBPEMEHHBIX MPOTrPAMMHBIX CPEJICTB U 00IaYHBIX CEPBUCOB; YMEHHE
WCIIOJIH30BaTh TAOJIMYHBIE (PETSIIUOHHBIE) Oa3bl TAHHBIX, B YACTHOCTH,
COCTABJIATH 3aIPOCHI B 0a3aX JaHHBIX (B TOM YHCJIC BEIUUCIISIEMBIC
3aIipOCHl), BBITIOHATE COPTUPOBKY M MTOMCK 3aIMcel B 0a3e JaHHBIX;
HAIOJIHATH pa3paboTaHHYI0 0a3y JaHHBIX; YMEHHE UCIIOJIb30BATh
AJIEKTPOHHBIE TAOJIUIIBI JJIS1 aHAIM3a, IPEJCTaBICHU U 00pabOTKU
JTAHHBIX (BKJII0Yasl BBIYMCICHUE CyMMBI, CPEHET0 apu(pMETUYECKOTO,
HauOOJIBIIEr0 ¥ HAMMEHBIIETO 3HAYCHUH, peIIeHUe YpaBHEHU);

- YMETh UCIIOJIb30BaTh KOMIIBIOTEPHO-MATEMATUYECKNUE MOJIEIN JIJIsI
aHanM3a 00bEKTOB M MPOIECCOB: (hOPMYIUPOBATH 1€
MOJICTTUPOBAHUS, BEITIONHSATE aHATN3 PE3YJIbTaTOB, OMyUYEHHBIX B




X0/1¢ MOJICIIMPOBAHNUS; OLICHUBATh a/IeKBATHOCTH MOJIEIH
MOZIETTUPYEMOMY 00BEKTY HIIH IPOLIECCY; IPEACTABIATh PE3yIbTaThI
MOJICIIMPOBAHMS B HATJISITHOM BH/IE,

- yMeTbh KIacCU(PUIUPOBATH OCHOBHBIC 331a4H aHAIN3a TAHHBIX
(mporHO3MpOBaHKE, KiIacCU(pUKAIKs, KIIaCTEpU3allHs, aHAIN3
OTKJIOHEHUH ); MOHUMATh MOCIIEIOBATEIPHOCTD PEIICHHS 3a1a4
aHaJM3a JaHHBIX: COOp MEPBUYHBIX JAHHBIX, OYUCTKA U OIICHKA
Ka4yecTBa IaHHBIX, BEIOOP W/HITH TIOCTPOCHUE MOJICIH,
npeoOpa30BaHUE JAHHBIX, BU3yaJTU3AIHs JAHHBIX, HHTEPIIPETALIUS
pEe3yIbTaTOoB;

- UMETh NPECTaBICHNs O 0A30BBIX MPUHIIMIIAX OPraHU3AINU U
(YHKIIMOHUPOBAHUS KOMITBIOTEPHBIX CETEH;

- YMETb ONPEENATh CPEHIOI CKOPOCTh Mepe/laun TaHHbIX,
OLIEHUBATh U3MEHEHHE BPEMEHH Iepe/laun Py U3MEHEHUHU
MH(POPMAIIMOHHOTO 00BEMa JAHHBIX U XapaKTEPUCTUK KaHAJIA CBS3H;
- YMETh CTPOUTH KOJI, 00€CTIeUNBAIOIINI HANMEHBIIIYI0 BO3MOXKHYIO
CPE/IHIOIO ITMHY COOOIIEHHSI TPU U3BECTHOM YacTOTE CHMBOJIOB,;
MOSICHATH MPUHIUTIBI pAOOTHI MPOCTHIX AITOPUTMOB CKATHUS TAHHBIX;
- YMETb UCIOJIb30BaTh MPH PEIICHUH 33]a4 CBOWCTBA MO3UIIMOHHON
3aITUCH YHCEJ, AITOPUTMBI TIOCTPOCHUS 3aITMCH YMCIIA B TO3UIIHOHHON
CHCTEME CUHCIICHHS C 3aJJaHHBIM OCHOBAaHHUEM H TIOCTPOCHUS YUCIIA TT0
CTpOKeE, COJIep Kalllell 3alHCh 3TOTO YUCIIa B IO3UIIMOHHON CHCTEMe
CUHCJICHUS C 3aJJaHHBIM OCHOBAaHUEM; YMETh BBIIIOJIHATh
apupMeTHYeCcKe Ornepalnuy B MO3UIHUOHHBIX CUCTEMAX CUHCIICHMUS;
YMEHHE CTPOUTH JIOTUUECKOE BBIPAXKEHUE B TU3BIOHKTUBHOMN U
KOHBIOHKTHBHOM HOPMaJIbHBIX (pOpMax 1o 3a1laHHOH TabuIe
UCTUHHOCTH; UCCJIE0BATh 00JIACTh UCTUHHOCTH BHICKAa3bIBAaHUS,
COZIEPIKAILETO EPEMEHHBIC; PEIIaTh HECIIOKHBIE JIOTHYECKUE




YpaBHEHHUS; YMETh pelIaTh aIrOPUTMUYECKUE 3a1a4H, CBSI3aHHBIE C
aHam30M rpadoB (3a1a4u MOCTPOSHUS ONITUMATHHOTO ITyTH MEXITY
BepIIMHAMU Tpada, ONpeIeTICHIS KOJTNYeCTBA PA3IMYHbIX TyTel
MEXJTy BEpIIMHAMH OPHEHTUPOBAHHOTO AIIMKIMYECKOTO Tpada);
YMETh UCITOJIB30BATh JACPEBbsS IPH aHAIHU3E U TIOCTPOSHUH KOJIOB H JIJISI
npeJicTaBiIeHUs apu(METHUECKUX BBIPAKESHUI, TPU PEILICHUH 3a7a4
MOKCKA ¥ COPTUPOBKU; YMETh CTPOUTH JIEPEBO UTPHI 110 3aJaHHOMY
IrOPUTMY; pa3pabaThiBaTh U 00OCHOBBIBATH BBIMTPHILIHYIO
CTPATEruio UrPhL;

- IOHUMATh 0A30BbIC ATOPUTMBI 00PAOOTKH YMCIOBOM U TCKCTOBOM
nH(popManuy (3aIUCh YUCEIT B TTO3UITUOHHON CHCTEME CUUCIICHHSI,
JIEITUMOCTb TIEITBIX YHCEN; HAXOXKICHUE BCEX MPOCTHIX YUCEIT B
3aJIaHHOM JMaria3oHe; 00paboTKa MHOTOPAa3PSIHBIX IETbIX YHCEIT;
aHaJlM3 CUMBOJIBHBIX CTPOK U JPYTHX), aJITOPUTMOB TIOUCKA U
COPTUPOBKH; YMEHHUE OIMPENEATh CIIOKHOCTh U3y4aeMbIX B Kypce
0a30BbBIX aNTOPUTMOB (CYMMHUPOBAHUE JIEMEHTOB MAacCHBA,
COpPTUPOBKA MAacCCHBA, epeOOpHbIE aITOPUTMBI, ABOUYHBIN TIOUCK) U
MIPUBOJIUTH TIPUMEPHI HECKOJIBKHX aJITOPUTMOB PA3HOH CIIOKHOCTH
JUUISL pEIEHUs] OJTHOM 3aa4H;

- BIIQJICTh YHUBEPCATHHBIM SI3IKOM ITPOTPaMMHUPOBAHUS BEICOKOTO
yposHs (ITackans, Python, Java, C++, C#), npencraBieHussMu O
0a30BBIX THIAX JIAHHBIX H CTPYKTYPAX JaHHBIX; YMEHHUE UCITOJIb30BATh
OCHOBHBIE YIIPABISAIONINE KOHCTPYKITUH; YMETh OCYIIECTBIISATH aHATU3
MPEJIOKEHHON TPOTPaMMBI: ONIPEENSITh PE3YIbTAThl PAaOOTHI
MPOTPaMMBI TIPH 38/IaHHBIX UCXOIHBIX TAHHBIX; ONPEENATh, IPU
KaKUX UCXOJHBIX TAHHBIX BO3MOKHO IMOTYYCHHE YKa3aHHBIX
PE3yJIbTAaTOB; BBISABIATH IaHHBIE, KOTOPbIE MOT'YT IPUBECTHU K OLINOKE
B paboTe mporpaMMsl; HOpMyITHPOBATH MPEATIOKEHHUS 10 YIIYUIICHUIO
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MPOrPaMMHOTO KOJIa;

- YMETh pa3pabaThIBaTh ¥ PEATU30BHIBATEH B BUC MPOTPaMM 0a30BbIC
QJITOPUTMBI; UCTIOJIH30BaTh B MPOTPAMMAX JTAHHBIC PA3IMIHBIX TUIIOB C
Y4eTOM OrpaHWYCHHIA Ha JMANAa30H UX BO3MOKHBIX 3HAUCHUH,
NPUMEHSTH MPH PEIICHUHU 3a71a4 CTPYKTYPhI JJAHHBIX (CITUCKH,
CJIOBapH, CTEKHU, OYEPEIIH, ICPEBbs); IPUMEHSTh CTAHIAPTHBIC U
COOCTBEHHBIC TIOIIIPOTPAMMBI [T 00Pa0OTKH YHCIIOBBIX JIaHHBIX U
CHUMBOJIBHBIX CTPOK; HCIIOJIb30BaTh IPH pa3padOTKe MPOrpaMm
OMOIMOTEKH TTOANIPOTrPAMM; 3HATH (PYHKIIMOHAILHBIC BOSMOXHOCTH
HHCTPYMEHTAILHBIX CPEICTB CPebl pa3padOTKH; YMEHUE
MCTIOJIB30BATh CPE/ICTBA OTIIAJKU IPOTPAMM B Cpejie
MIPOrPaMMHUPOBAHHUS, YMEHUE JIOKYMEHTHPOBATH ITPOTPaAMMBI;

- YMETh CO3/1aBaTh BeO-CTPAHUIIBI; yMCHHE UCTIOIH30BATh
AIIEKTPOHHBIE TAOIUIIBI AJIS1 aHAIIM34, TIPeICTaBIeHHs U 00paboTKU
JMAHHBIX (BKJIIOYAas BEIOOP ONTHUMAIIBHOTO PEIeHHs], TOA00p TUHUU
TpeH/1a, pelleHne 3a/1a4 MPOTHO3UPOBAHNS); BJIa/IE€Th OCHOBHBIMU
CBEJICHHSIMH 0 0a3ax JaHHBIX, UX CTPYKTYpPE, CPEICTBAX CO3/IaHUS U
paboThl C HUMH; HCIIOI30BAaTh TAOIUYHBIE (PESIIMOHHEIE) Oa3bl
JAHHBIX U CIIPABOYHBIC CHCTEMBI
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2. CTpyKTypa ¥ coaepkaHue 001e00pa30BaTeIbHOM JUCHUILIUHBI

2.1. O0beM AUCHUILINHBI U BUABI Y4e0HOH padoThl

Buj yueOHoi1 padoTnl O0bem B
yacax*

O0bem oOpa3oBaTe/IbHOIM MPOrPAMMBbI IMCHUIINHBI 139
OcHoBHoOe coiep:kaHue 86
BT. U..
TEOpEeTHUECKOe 00yUeHHE 32
IIPaKTUYECKUE 3aAHATHS 54
IIpodeccnonaIbHO-OpHEHTHPOBAHHOE COePKaHMe (CodepKaHue 53
NPUKJIATHBIX MOTYyJIei)>
Mopayisb 1. OCHOBBI AaHAJIMTHKH M BU3YaJIM3ALMH JAHHBIX* 34
BT. 4.
TEOpEeTUIECKOe 00yUYeHre 20
MIPaKTUYECKUE 3aHATHS 14
Moayab 2. AHAJIMTHKA U BU3yaJau3anus J1aHHbIX HA Python® 19
BT. U..
KOHTPOJIbHBIE paOOTHI 2
IIPaKTUYECKHE 3aAHATHS 17
IIpome:xyTouHast aTTecTanus JK3amMeH
UTOIro 139

3 O6pasoBaTtenbHas opraHM3aLMA OCYLLECTBAAET BbIBOP ABYX Moaynei
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2.2. TemaTuyeckuid IJIaH U cojiep:KkaHue TUucHUIINHbI « UHpopMaTrka

HaunmenoBanue Coaeprxanue yueOHOro MaTepraJa (0CHOBHOe U NPodecCHOHATBHO- O0bem ®opmupyemble
pa3aesioB U TeM OPHEHTHPOBAHHOE), 1a00pPaTOPHbIE H NPAKTHYECKHE 3AHATHS, IPUKJIATHOM 4acoB KOMIIeTeHII UM
MOAYJIb (IIPH HAJTHYMH)
OcHoBHOE coaepxxanmne

Pazgean 1. HNudopmanns u uHGOpMAUOHHASA 1eATEJILHOCTDH YeJI0BeKa 22
Tema 1.1. OcHoBHOE coaepkaHue 2 OK 02
Wudopmanus u [TonsTue «uHGOpMaIMs» KaK (yHIaMEHTAIbHOE OHATHE COBPEMEHHOM HAYKH.
MH()OPMALMOHHBIE [IpencraBienne 00 OCHOBHBIX HH(POPMAITMOHHBIX MTPOIECCAX, O CUCTEMAX.
IIPOIECCHI Koauposanue nnpopmanuu Nudopmanus u nHbHopMamoHHbIE TPOLIECCH
Tema 1.2. OcHoBHOE coep:kaHue 2 OK 02
[Toxxomel k u3mepennro | [oaxo/pl K U3MepeHHo HHGOPMAIIHH (CoIepIKaTeIbHBIH, a()aBUTHBIH,
uHpopMaruu BEpOSATHOCTHBIN). Eaunuie! nusmepenus nuadopmarun. MapopmanmonHbie 00bEKThI

Pa3IUYHBIX BUJIOB. Y HUBEPCAILHOCTh TUCKPETHOIO (LIM(PPOBOT0) MpeACcTaBICHUS

uHpopmanuu. Ilepenaua u xpanenue nnpopmanuu. Onpenenenne o0bEMOB

pa3IUYHbBIX HOocuTene nHpopManuu. ApxuB HH(POpMaIH

[IpakTueckue 3aHATUS 2
Tema 1.3. OcHoBHoOe coaep:kaHue 2 OK 02
Komnerorep n IIpuHIUIIBI TOCTPOEHUSA KOMIIBIOTEPOB. IIpUHIIUIT OTKPBITON apXUTEKTYPHI.
ugpoBoe Maructpans. AnnapaTHOe yCTpOHCTBO KOMIIbIOTepa. BHeIIH A maMATh. Y cTpoiicTBa
[IpEACTABICHUE BBOZAA-BbIBO/A. [Tokonenus O9BM. Apxurexktypa 9BM 5 nokonenus. OcHOBHBIE
nHbOpMaINH. XapaKTepUCTUKHN KOMIbIOTepoB. [IporpamMmmuoe oOecrnieueHue: Ki1accupuKaIus u ero
YerporcTBo Ha3Ha4yeHHe, CeTEeBOE MPOrpaMMHOE 0OecrieueHne
KOMIIBIOTEpA Teopernueckoe o0ydyeHue
Tema 1.4. OcHoBHoOe€ coaep:kaHue 4 OK 02
KoaupoBanue IIpencrasieHue 0 pa3aM4HbIX CUCTEMAX CUUCIICHUs, IPEACTABICHUE BEILIECTBEHHOTO




uHdopMmanum.
CucreMbl CHUCIEHUS

YHClla B CHCTEME CUUCIICHHUS C JIFOOBIM OCHOBaHHEM, MEPEBO/I YHCIIa U3 HEACCATUYHON
MO3UI[MOHHOIN CHCTEMBI CUUCIICHUS B JECITUUHYIO, TIEPEBO/I BELIECTBEHHOI'O YHCIIa U3
10 CC B mpyryto CC, apupmernueckue neiictsus B pazubix CC.

[IpencraBieHue YUCIOBBIX JAHHBIX: OOLIME IPUHIIMUIIBI IPEACTABICHUS TaHHBIX,
dbopMaThl IpeICTaBICHUS YUCEIL.

[IpencraBieHne TEKCTOBBIX JaHHBIX: KOJIOBBIE TAOIHIIBI CHMBOJIOB, 00bEM TEKCTOBBIX
JTAHHBIX.

[Ipencrasnenue rpapuueckux JTaHHBIX.

[IpencraBieHne 3ByKOBbIX JaHHBIX.

[IpencraBienue BUACOIAHHBIX.

KoaunpoBanue naHHBIX TPOU3BOIBLHOTO BUAA

[IpakTueckue 3aHATUS

Tema 1.5. OcHoBHOE coiep:kaHue OK 02
DIIeMeHTBI OCHOBHBIE TIOHATHS aAreOphl JJOTUKU: BBICKa3bIBaHUE, JJOTMUYECKHE ONepaluy,
KOMOUHATOPHKH, MOCTPOEHKE TAOIHIIBI HCTUHHOCTH JIOTUYECKOT0 BhIpaxkeHus. [ paduueckuit meron
TEOPUU MHOXKECTB U anredps! noruku. [Tonstue MHokecTBa. MOIIHOCTE MHOKECTBA. Onieparuu HaJl
MaTeMaTU4eCKON MHO’KecTBaMu. PelieHne Joruueckux 3aaad rpaguueckium crnocooom
JIOTHKHU [TpakTHueckue 3aHATHS
Tema 1.6. OcHoBHoOe coaep:kaHue OK 01
KommnsrorepHsie cetu: KommnbrotepHsle ceT ux kiaccudukanus. Pabota B nokansHoit cetn. Tononorun OK 02
JIOKAJIbHBIC CETH, CCTh TokanbHBIX ceTel. OOMeH nanHbiMu. ['mobanbHas cetb MuTepner. [P-agpecarusi.
WNHTeprer [TpaBoBbIe OCHOBBI pabOTHI B ceTh HTEpHET
Teopernueckoe oOyueHue
Tema 1.7. OcHoBHOe coaepkanne OK 02

Cmyx0b1 HTEpHETA

Ciy 051 1 cepBUChl ITHTEpHETA (JIEKTPOHHAS TTOYTa, BUICOKOH(DEepeHIINU, (HOPYMBI,
MECCEHIKEPHI, connaiibHbie ceTh). [lonck B UHTEpHETE. DIEKTPOHHAS KOMMEPIIHSL.
HudpoBsie cepBUCH TOCYJAPCTBEHHBIX yCiIyT. JlocToBepHOCTh MHpOpMALUU B
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Nurepuere

[IpakTueckue 3aHATUS 2
Tema 1.8. OcHoOBHOE cojiep:KaHue 2 OK 01
CerteBoe xpaHeHue Opranu3zanys JUYHOro HHPOPMAIIMOHHOTO MTpocTpancTBa. O0IauHbIe XpaHUIUIIA OK 02
JaHHBIX U IU(PPOBOro naHHbIX. Pa3znenenue npas goctymna B 001auHbIX Xpanuwiumax. Komnekruaas pabota
KOHTEHTa HaJa gJokyMeHTamu. CoOnroienrne Mep 6e30MacHOCTH, IPEIOTBPAIIAOIINX HE3aKOHHOE

pacnpocTpaHeHue NePCOHAIbHBIX JTaHHbBIX

[TpakTryeckue 3aHATHS 2
Tema 1.9. OcHoBHoOE coJep:kaHue 2 OK 01
Nudopmanuonnas Nupopmanronnas 6e30macHoCTh. 3ammra nHdopManuu. MupopMannonnas OK 02
Oe3omacHOCTh Oe3omacHOCTh B Mupe, Poccuu. BpenoHocHbie mporpaMMbl. AHTUBUPYCHBIE

nporpammel. bezonacHocts B IHTEpHETE (CETEBBIE YTPO3bl, MOIIEHHUYECTBO). TpeHabl

B Pa3BUTUU IU(PPOBHIX TEXHOJOTHI; PHCKH U TIPOTHO3BI UCIIOJIE30BAHHS IUPPOBBIX

TEXHOJIOTUH MPH pelieHNH PO eCCHOHATIBHBIX 3aJjauu

Teopernueckoe o0ydeHue
Pazpnen 2. Hcnonb3oBaHne NPpOrpaMMHBIX CHCTEM M CEPBHCOB 22
Tema 2.1. OcHOBHOE coJiepKaHne 4 OK 02
O6paboTka TekcToBble TOKyMeHTHI. Buibl mporpaMMHoro obecrneueHus st 00paboTKH TEKCTOBOM
uHpopMaluu B uHpopmanuu. Co3gaHue TEKCTOBBIX IOKYMEHTOB Ha KOMIIbIOTEPE (OTepaiuu BBOJIa,
TEKCTOBBIX penakTupoBaHus, HopMaTHPOBAHMS)
poreccopax [TpakTHdeckue 3aHATH 4
Tema 2.2. OcHoBHOE coep:kaHue 4 OK 02
TexHonoruu co3nanus MHorocTpann4Hble JOKYMEHTHI. CTPYKTypa JOKYMEHTa. | HIepTeKCTOBBIE JOKYMEHTHI.
CTPYKTYPHPOBaHHBIX CoBMecTHas paboTa HaJ JoKkyMeHToM. [11abmoHBI.
TEKCTOBBIX IOKyMEHTOB | [TpakTHuecKue 3aHATHS 4
Tema 2.3. OCHOBHOE CcoJIepKaHUE 4 OK 02

Komnbrorepuast

Kommbrorepnas rpaduka u €€ Buabl. DopMatsl MyTbTUMEAUHHBIX (haiiioB.
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rpaduka u I'papuueckue pexaktopsl (IIO Gimp, Inkscape). [Iporpammel o 3amnucu u
MYJbTHMEIHA penaxtupoBanus 3Byka (I10 AyanoMacrep). [Iporpammel penaktupoBanus Bujieo (110

Movavi)

IIpakTrueckue 3aHATHS 4
Tema 2.4. Texnosiorun | OCHOBHOE cofiep)KaHUE 4 OK 02
o0padoTku TexHonorun 00pabOTKH Pa3IUYHBIX 00BEKTOB KOMITBIOTEPHOU TpauKH (pacTpOBBIC U
rpaguyecKkux BEKTOpHBIE H300pakeHus, 00paboTKa 3ByKa, MOHTAX BHIEO)
00beKTOB [TpakTryeckue 3aHATHS 4
Tema 2.5. OcHOBHOE coJiep)KaHue 2 OK 02
IIpeacraBienue Bunbl komneioTepHbIX pe3eHTanuid. OCHOBHBIE Tambl pa3padO0TKH MIPE3CHTAIIH.
npogeccnoHAILHOM AnunmMarnus B npezentanuu. [lla6nonsr. Kommnosuiys 00beKTOB pe3eHTaluu
uHopManuu B BujIe [IpakTruueckue 3aHITHS 2
Nnpe3eHTAu
Tema 2.6. OcHOBHOE coJiep)KaHue 2 OK 02
HNHTepakTUBHBIC H [Tpuntmne! mynbTuMenus. UHTepakTUBHOE TIpeCTaBIeHne HHPOpMAITUN
MYJbTHMeIHITHbIE [IpakTuueckue 3aHATHS 2
00beKTHI Ha cJiaige
Tema 2.7. OcHOBHOE coJiepKaHne 2 OK 02
I'mneprekcroBoe S3p1k pazmetku runeprekcta HTML. Odopmienne runepTekcToBoil cTpanuibl. Bed-
NpeACTaBJICHHE CailThl U BEO-CTpaHUIIBI
uHpopManun [IpakTuueckue 3aHsATHS 2
Pasnea 3. HNupopmannonHoe MOAeIMPOBAHUE 28
Tema 3.1. OCHOBHOE COJIepKaHUE 2 OK 02
Moaeau n [IpencraBienne 0 KOMOBIOTEPHBIX MOJEAX. Buabl Moaeneil. AIeKBaTHOCTh MOJIEINH.
MO/1eJIMPOBaHue. OcHoOBHBIE 3Tallbl KOMIIBIOTEPHOT'O MOJETUPOBAHUS
JTansl Teopernueckoe o0y4yeHue 2
MO/IeJIUPOBAHUSA
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Tema 3.2. OcHOBHOE coJiep>KaHue 2 OK 02
Cnucku, rpadsi, Crpykrypa unpopmanuu. Cnucku, rpadsl, 1epeBbsi. AITOPUTM ITOCTPOSHUS JepeBa
AepeBbs pelIeHui
Teoperuueckoe o0ydeHue 2
Tema 3.3. OcHOBHOE coJiep)KaHue 2 OK 02
MaremaTnyeckue ANTOPUTMBI MOJICTTUPOBAHUS KPATYAUIINX ITyTEH MEX/Ty BEpIIHHAMU (AJITOPUTM
MoO/ieJId B JeiikcTpsl, MeToa AMHaMUYECKOro IPOrpaMMUPOBAHUS ). DIIEMEHThI TEOPUH UTD
npo¢eccuoHaAIbLHOI (BBIMTPBIIIHAS CTPATETHS)
odacTn [TpakTryeckue 3aHATHS 2
Tema 3.4. [lonsiTue OCHOBHOE coJiepKaHuE 4 OK 01
AJITOPUTMA H [Tonsitue anropurma. CoiicTBa anroput™a. Crioco0s! 3anucu anropurMma. OCHOBHBIE
OCHOBHbBIE QITOPUTMUYECKHE CTPYKTYPBI. 3allUCh AITOPUTMOB Ha S3bIKE IPOrPaMMHUPOBAHHUS
AJIrOpUTMHYECKHUE (Pascal, Python, Java, C++, C#). AHanu3 anropuTMOB ¢ IIOMOIIbIO TPACCHPOBOUHBIX
CTPYKTYPBbI TabIHII
IIpakTHueckue 3aHATHS 4
Tema 3.5. OcHOBHOE coJiep)KaHne 4 OK 02
AHam3 aropuTMoB B | CTpyKTypHUpOBaHHbBIC TUITBI JAHHBIX. MaccuBbl. BermoMorarenbHbIe alropuTMbl. 3a1a4uu
npogeccnoHaNbHOI MIOMCKA 3JIEMEHTA C 3aJJaHHbIMU CBOICTBaMH. AHAJIN3 TUIIOBBIX AJITOPUTMOB 00pabOTKU
odiacTn YHCEJl, YUCIIOBBIX IIOCIIEN0BATENBHOCTEN U MAaCCUBOB
TeopeTtnueckoe o0yueHue 2
[TpakTuyeckue 3aHATUSL 2
Tema 3.6. Ba3nl OcHOBHOE coJIep)KaHne 6 OK 02
JAHHBIX KaK Mo/eJib ba3bl JaHHBIX Kak MOZeNb NpeaMeTHON o0macTu. TabIuLbl U peNsuOHHbIE 0a3bl
npeaMeTHO| 00J1acTH JIAaHHBIX
Teopernueckoe oOyueHue 2
[IpakTueckue 3aHATUS 4
Tema 3.7. Texnosoruu | OCHOBHOE COACpPIKAHUE 2 OK 02
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00padoTKu Tabmuuneli porieccop. [IpueMsl BBOa, peakTUpOBaHus, JOPMATUPOBAHUS B
uHopMmanuu B TabimaHOM Tporieccope. Anpecanusi. COpTHPOBKA, PHIIBTpAIHs, YCIOBHOE
3J1eKTPOHHBIX (dopmaTupoBaHue
Ta0JIMIAaX IIpakTrueckue 3aHATHS 2
Tema 3.8. ®opmyabsi u | OCHOBHOE coziepxKaHue 2 OK 02
¢pyHKIMHU B ®opmyiibl ¥ GYHKIMHU B 3JIEKTPOHHBIX Ta0nuuax. BetpoenHsle GyHKIMM U X
3J1eKTPOHHBIX UCTIONBb30BaHue. MaTeMaTHuecKue u cTatuctTiueckue GpyHkimn. Jlornyeckue GyHKIHH.
TadmMuax ®unancossle pyHKImH. TekcToBble GyHKIMH. Peanu3anus MaTeMaTHIeCKUX MOJIelei B

AJIEKTPOHHBIX TaOIMIIAX

[IpakTrueckue 3aHaTHs 2
Tema 3.9. OcHOBHOE coJiep)KaHue 2 OK 02
Busyaauszanus Busyanuzanus qJaHHBIX B 3JIEKTPOHHBIX Ta0IHMIIAX
JAHHBIX B
eI TPOHHbIX IIpakTHueckue 3aHATHS 2
TA0JTHIIAX
Tema 3.10. OcHOBHOE coJiep)KaHue 2 OK 02
MopenupoBanue B MozenupoBaHue B 3J€KTPOHHBIX TaOIUIAaX (Ha MpUMeEpax 3a1a4d U3 NpodeccuoHanbHON
JJIEKTPOHHBIX o0macTH)
Tabaunax (Ha [TpakTHyeckue 3aHATHA 2
npuMepax 3ajgad us
npo¢ecCHOHATBLHOMI
o0J1acTH)
ITpodeccHoHaNBLHO-OPHEHTHPOBAHHOE COAePIKAHMeE (COMEPKAHME PUKIIATHOTO MOIYJIst)*
IIpuxknagnoit Moayab | OCHOBBI AaHAIMTHKH M BU3YAJIN3alMH JAHHBIX 28

1

4 O6pasoBaTenbHas OpraHM3aLMA OCYLLECTBAAET BbIGOP ABYX Moaynei
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Tema 1.1. Moaean Conepxanue 8 OK 02
AAHHBIX Hancrpoiika Excel Power Pivot, Tabnmunoe npeacTaBieHne TaHHbIX, SKCTIIOPT JaHHBIX, 1K’ ..

MOJIEJIN JaHHbBIX, OOJIbLINE JJAHHbIE

Teoperuueckoe o0ydeHue 2

[IpakTrueckue 3aHaThs
Tema 1.2. Conepxanue 6 OK 02
Busyaauszanus Anamutnyeckuii  ceppuc  Yandex Datalens: OOmwuii  0030p, BO3MOXKHOCTH. IIK...
JAHHBIX Peructpauus, untepdeiic. Mapkermielic, noakmouenue. Co3gaHue YapTOB MU

JAImoopI0B

TeopeTtnueckoe o0yueHue 2

[IpakTryeckue 3aHATHS 4
Tema 1.3. [ToToxu Copnepxanue OK 02
AAHHBIX IIK...

Anamutnueckuii  cepuc  Yandex Datalens: Ilotoku nanvbix. [loakmroueHue K

cYeT4rKy Yandex MEeTpUKH

Teopernueckoe o0ydeHue 2

IIpakTHueckue 3aHATHS 4
Tema 1.4 lIpunsTue Copnepxanue 6 OK 02
pelIeHnii HA OCHOBE Ananutnueckuii cepuc Yandex Datalens: Ilpunsitue pemeHuil Ha OCHOBE JaHHBIX. IIK...
AAHHbIX I'eonannsbie. TemnoBbie KapTel

TeopeTtnueckoe o0yueHue 2

[IpakTHueckue 3aHATHS 4
Tema 1.5 IIpoexTHas Copnepxanue 6 OK 02

5 Otpaxaetcs MK, anemMeHT KOTOPO GOPMUPYETCA NPUKNALHbIM Moaynem (NPodeccMoHaNbHO-0PUEHTUPOBAHHbBIM coiepiKaHnem) B cootseTcTBuK ¢ PrOC peanmsyemoii

npodeccuun/cneumansHoctm CMNO
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pa6ora. Keiic anasmm3a | Ananutuyeckuii cepuc Yandex Datalens: Pabota ¢ maraceramu. Keiic anammza IIK...
JAAHHBIX TaHHBIX

IIpakTHueckue 3aHATHS 4
[puxkaagnoit Moay/Ib | AHAJIUTHKA U BU3yaJu3auus JaHHbIX Ha Python 24
2
Tema 2.1. BBeaenue B Conepxanue 2 OK 02
SI3BbIK WuTepakTuBHas cpeaa nmporpaMmMmupoBanue Ha Python. BBog 1 BeIBO JaHHBIX. IIK...
NPOrpaMMHPOBAHMS Oyuknuu print(), input(). Tumner nanapIx. MaTemMaTHUeCKHE ONEpaIiH C [EeIbIMHA U
Python BEILIECTBEHHBIMU YHCJIAaMU

[IpakTrueckue 3aHgaThs 2
Tema 2.2. Conepxanue 4
OcHoBHBIE IToHsATHE TOTUYECKUX BBIPAKEHUN U Oonepanyil. JJu3bIOHKINS, KOHBIOHKIINS, OK 02
AJITOPUTMHYECKHE orpunanue. Tabnauua ucruanoctu. [Iposepka ycnosus B Python. Cunrakcuc IIK...
KOHCTPYKUMHU HA uHcTpykuui if, if-else, if-elif-else. Peanuzanus nuknnueckux anroputmos B Python.
Python ®ynknus range(). Cunrakcuc nukia for, nukia while

[IpakTueckue 3aHATUS 2
Tema 2.3. Copnepxanue 6 OK 02
Pabora co cnuckamu u | Tlonsitue cicka B Python. Co3nanue u cunThiBaHHEe CIIHCKOB. OYHKIIMU U METOTbI IIK...
CJI0BapSIMHU cnuckoB. [IonsTue cnoBaps. OTnnuus cioBapei oT ciuckos. Co3naHue cioBaps.

Mertoapb! ciioBapeil. [IpumMeHeHne CriucKoB 1 CIOBapei B pealbHbIX 3a7a4ax.

[TpakTuyeckue 3aHATUSL 2
Tema 2.4. Copnepxanue 8 OK 02
AHAJIMTHKA JAHHBIX [TonsiTue nanHbIX, 6oabInuX AaHHBIX. Habops! nanubix. [Inardopma Kaggle. IIK...
Ha Python bubnuoteka Pandas. O6bexTrl Series u DataFrame. [Tomydenue o6mieit nandopmaryu o

naHHbIX. MHaeKkcanus no ycloBUsAM U U3MEHEHHE JaHHBIX B TaOIHIIAX.

IIpakTrueckue 3aHATHUL 4
Tema 2.5. Copnepxanue 6 OK 02
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AHAJIN3 JAHHBIX HA

ITousrue CTaTUCTHKH, OIMCaTeNbHON cTaTHCTHKH. OnycaTe/IbHBIN aHaINu3 JaHHBIX.

IIK...

NPAKTHYECKUX OcHOBHBIE ONKCATENbHbIE CTATUCTUYECKUE BEIMYMHBI (UACTOTA, CPEHEE
npuMepax apudMeTHuecKoe, MeIuaHa, MoJia, pa3Max, CTaHIapPTHOE OTKIIOHEHHUE). DyHKITHH

onucaTenbHoi cratuctuku B Python Pandas. [lpakTrka BeIYMCICHNS OTUCATENBHBIX

CTaTHCTUYECKUX BennunH B Python Pandas

IIpakTrueckue 3aHATHS 4
Tema 2.6. Conepxanue 6 OK 02
OcHoBBI HeoOxoaumocTh BU3yaau3aiuy JaHHBIX A5 aHanu3a. [lorstue HayuHoit rpaduxu. IIK...
BU3YyaJIH3alUN bubnunorexa Matplotlib. [Tonstue pucynka B Matplotlib. OcHoBHBIE BUIBI TpadUKOB
JAHHBIX (TECTOTpaMMBI, AHATPaMMBI PACCESHIS, AUarpaMMa pa3mMaxa, TMHEHHbIH rpaduk,

KpyroBas 1MarpaMma, TeIioBble KapThl). OCHOBHBIE IpaduuecKue KOMaH/Ibl B

Matplotlib

IIpakTHueckue 3aHATHS 4
Tema 2.7. Conepxanue 4 OK 02
IIpoexTHas paGota XapakTepHuCcTUKa OCHOBHBIX JTAIlOB ITpoliecca aHainu3a JaHHbIX. [loAroToBKa JaHHbIX. IIK...
«AHa/IU3 60J1bIINX Hccnenoanue n BU3yanusauus faHHbIX. [locTpoenue npenckazarenbHON MOJIENH.
JAHHBIX B WuTepniperanus pe3ysibTaToB aHainu3a. Peanu3aiys 0CHOBHBIX 3TaIloB Mpolecca
npogeccunoHAILHOMN aHaJM3a JJaHHBIX Ha IpuMepe Habopa TaHHBIX U3 MPO(eCcCHOHANBHOM chephl
chepe» [IpakTyeckue 3aHATUS 4
IIpomexyTouyHas aTTecTanus
IK3AMEH
Bcero 139.
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3. YcaoBus peaiu3anuy NporpaMmmbl 0011e00pa3oBaTeIbHOM TN CHMIIMHBI

3.1. TpedoBanus K MUHUMAJTBHOMY MaTepuaJIbHO-TEXHHYECKOMY
00ecIeYeHUI0

Peanuzanus aucuumiimHel TpeOyeT Hanuyus y4eOHOH KOMITbIOTEpHOI TabopaTopuu
uH()OpPMATHKH.
ObopynoBaHKe KOMITBIOTEPHOM TabopaTopuu:
® [10Ca/I0YHBIC MECTA M0 KOJIMYECTBY OOYHAIOIIUXCS;
e pabouee MECTO MPEToIaBaTeNs;
® MapKepHas JI0CKa;
® y4eOHO-METOJAMYECKOE 00ECTICUEHHE.
TexHnuyeckue cpeacTBa 0OyUICHHUS:
® KOMIBIOTEPHI IO KOJMYECTBY 00YJaIOIIUXCS;
® JIOKaJbHAs KOMIIbIOTEpHAs CETh U INI00anbHas ceTb MIHTepHET;
® JIMIIEH3MOHHOE CUCTEMHOE U MPUKIIATHOE MPOTpaMMHOE 00ECTICUCHHE;
® JIMIIEH3MOHHOE AaHTUBHPYCHOE MPOTrPAMMHOE 00ECTICUCHHE;
® JIMIIEH3HMOHHOE CIEMATU3UPOBAHHOE TPOrPaMMHOE 00ECTIEUEHHE;

® MYJBTUMEIUAIIPOEKTOP.

3.2. UadpopmannonHoe odecnieyenne o0yueHus. [lepedyeHb pekoMeHyeMbIX
yueOHbIX u3aaHuii, UHTepHeT-pecypcoB, TONMOJTHUTEIbHOM JJUTEPATYPbI

Jist  peanuzanmu  mporpaMMbl  OMOIMOTEUHBIH (HOHI 0O0pa3oBaTEILHOM
OpraHu3aliy JOHKEH MMETh MeYaTHbIE W/WIIN DJIEKTPOHHBIE 00pa3oBaTeIbHbIE U
UH(GOPMAIIMOHHBIE  PECYpPChl, PEKOMEHJIOBAaHHBIE I  WCIOJb30BaHUS B
o0pa3oBaTeNLHOM TpoIIecce, He CTapIie MATH JIET C MOMEHTA M3/IaHuUS.

PexomenmyeMblie iedaTHbIC U3AAHUS IO peaTu3aiuy 00Ieo0pa3oBaTeIbLHOM
JTUCITUTUINHBI TPEJCTABICHB B METOAMYECKUX PEKOMEHIANMIX MO OPTaHU3aIluu
oOy4JeHusI.
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4. KOHTPOJIb M OLI€eHKA Pe3yJIbTATOB 0CBOEHUsI 00111e00pa30BaTeIbHOM
AUCHHIITHHBI

KoHTposib u oumeHKa pe3yJbTaTOB OCBOCHUA OOIIe00pa30BaTeIbHON
JUCIUIUIMHBI PACKPBIBAIOTCS Yepe3 AUCIUIUIMHAPHBIE PE3yJIbTaThl, HAlIPaBICHHbIC
Ha (opMHUpoOBaHKME OOMIMX U MPOGECCHOHANBHBIX KOMIIETEHUUN MO pasjenam u
TEMaM COJiepKaHusl yueOHOTO MaTepHala.

Oo6mas/npodeccuon Paznen/Tema Tun oneHoYHBIX
ajJbHas MepONPUATHH
KOMIIeTeHIUSA

OK 01 Tema 1.6 Tema 1.9 Tema TectupoBanue
3.5

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 | BrinmoaHeHUE MPaKTHYSCKUX
2.2Tema 34 3aJaHuN

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, IIK... [Tpuxknagubie Moyu 1- KonTtpomnrHas pabota
2
OK 02, IIK... [Tpuknanubie MOy 2- [TpoekTHas paborta
8
OK 01, OK 02, IIK... Bce monynu Brinonxnenue 3ananuii
g hepeHIMPOBAHHOTO
3ayeTa
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