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[Iporpamma yuebnoit nucuuniannsl « M HpopMaTHKa» pa3paboTaHa Ha OCHOBE:
- mpukaza MunucrepcTBa obpazoBanus u Hayku Poccuiickont @enepanuu ot 17.05.2012r. Ne
413 «O0 ytBepkaeHUH (heaepalbHOTO TOCYIAapCTBEHHOTO 00pa30BaTENLHOTO CTaHIApTa
CpeIHero o0Iero o0pa3oBaHMs»,
- puka3a MuHucrepcTsa npocseuieHus Poccuiickoit @enepanuu ot 12.08.2022r. Ne 732 «O
BHECCHHH W3MEHCHHH B (QefepalibHbIi TOCYIapCTBEHHBIM O0O0pa30BaTENbHBIA CTaHIAPT
cpeaHero oOmero oOpa3oBaHMs, YTBEP)KICHHBIM NpukazoM MuHHCTEpCTBa 00pa3oBaHUs U
Hayku Poccuiickoii @enepanyu ot 17.05.2012r. Ne413»,
- mpuka3a MuHuctepctBa mpocsenieHus Poccuiickoit ®epepanmu ot 23.11.2022r. «O6
yTBEpKICHUH (efiepaibHON 00pa30BaTeIbHON MPOTrpaMMBbl CPETHETO 00IIIeT0 00pa30BaHUIY,
- mpukaza Munucrepcrsa npocseienus: Poccuiickoit @eneparu ot 11.11.2022r. Ne 974 «O6
YIBEPXKIEHUHM (elepaIbHOr0 TIOCyJapCTBEHHOIO 00pa30BaTEIbHOTO CTaHAApTa CPEIHEro
npodeccuonansHoro obpazoanus o mpodeccur 09.01.03 Omnepatop WHGDOPMALHOHHBIX
CHCTEM U PECYPCOBY
- «[IpumepHoii mporpammsl 001eoOpa3oBaTenbHON yueOHO# nucruminabl «MHpopmaTuka»
Ul Ipo(heCCHOHANTBHBIX 00pa30BaTENbHBIX OpraHu3aiuii», pekoMennoBanapix ®I'BOY 1O
« MHCTUTYT pa3BUTHS TPOPECCHOHATBHOTO 00pa3zoBaHus», mpoTokoa Ne 14 ot 30.11.2022r.

Opranmszanus — pa3paboruuk: ['BIIOY Oxktsa0pbckuit MHOTOMpoGUIBHBIN PO ecCHOHATBHBIN

KoJute K, Pecrrybnmuka bamkoprocran
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1. OO0mas xapakTepucTHKa y4eOHOH qucHuIInHbl «MHpopMaTHKa»
1.1 MecTo y4eOHOH IMCHUIINHBI B Y4e0OHOM IJIaHE

Oo6meobpazoBarenbHas aucuuminHa «MHpopmaTtuka» sBisercss 0043aTelNbHON YacThIO
00111e00pa30BaTEIbHOTO HUKJIA 00pa3oBaTebHONM Tporpammbl B cootBeTcTBUU ¢ ®I'OC CIIO
o npodeccun 09.01.03 Onepatop nHPOPMANHOHHBIX CHCTEM U PECYPCOB.

1.2. Heau 1 miianHupyemMblie pe3yabTAThl OCBOCHUS IUCIUIINHBI:
1.2.1. leau aucUNJIMHbI

Conepxanue mporpammbl  obOmeoOpazoBaTenbHOM — aucuuIuinHbl  «MH(bopmaTuka»
HANPaBIIEHO Ha JIOCTIDKEHUE CIEAYIOUIUX IeJiel: OCBOSHUE CHUCTEMBI 0a30BBIX 3HAHHIA,
OTpaKalIMUX BKJIaa WHPOpMATHKH B (HOPMHPOBAHHE COBPEMEHHOW HAaydYHOW KapTHHBI MUpAa,
poJib HH()OPMAITMOHHBIX MPOIECCOB B COBPEMEHHOM 00IIIECTBE, OMOJOTUUECKUX U TEXHUUICCKUX
CHCTEMax;  OBJIQJICHUE  YMEHUSAMH  TPUMEHATh, AaHAIM3UPOBATh, NPEOOPa30OBHIBATH
nH(pOpPMAITMOHHBIE MOJIEH pealbHbIX 0OBEKTOB M MPOIECCOB, UCTOIB3Ys MPU ATOM HHU(PPOBHIC
TEXHOJIOTMH, B TOM YHCJE TPHU H3YyYEHWUU APYTHX IUCIUIUIMH; pa3BUTHE ITO3HABATEIbHBIX
WHTEPECOB, MHTEJUICKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH MyTeM OCBOCHHUS U UCTIONB30BaHUS
METOJIOB MH(OPMATUKH W NHQPPOBBIX TEXHOJIOTUH MPU H3YYCHUH PA3THYHBIX YIEOHBIX
MPEIMETOB; BOCITUTAHHE OTBETCTBEHHOTO OTHOIICHHSI K COOJIOJCHUIO dTHUECKUX U MPABOBBIX
HOpPM WH(POPMAIIMOHHON NEATEIhbHOCTH; MPUOOPETEHHE ONBITa WCIOIH30BAHUS IH(PPOBBIX
TEXHOJIOTHI B MHAWBHUAYyaJIbHOW M KOJUICKTUBHOW Y4eOHOW M TO3HABaTEIbHOH, B TOM YHCIIE
MPOEKTHOM ESATEIbHOCTH.



1.2.2. IlnanupyemMble pe3yJIbTaThbl 0CBOCHHS 001Ie00pa3oBaTebHOM TUCHUILIHHBI B cooTBeTcTBHH ¢ PI'OC CIIO n Ha ocHoBe PI'OC COO

Kon un
HAHMEHOBaHHE
popmMupyembIx
KOMIIeTeHI N il

[Inanupyemble pe3ybTaThl 0CBOCHHS THCIUIIUHBI

Oonmme

JAucuunimHapHbie

OK 01. Beibupars
CIIOCOOBI pereHus
3amaq
npodeCcCuOHATBHON
ACATCIIbHOCTHU
MPUMEHUTETHHO K
Ppas3iInuHbIM
KOHTEKCTaM

B yacTu Tpya0oBOro BocnuTaHus:

- T'OTOBHOCTbH K pyay, OCO3HAaHUEC IIEHHOCTU
MacTepcTBa, TPYyA0ato0ue;
- TOTOBHOCTbH K aKTUBHOU ACATCIbHOCTHU

TEXHOJIOTMYECKOW M COUMAJIbHON HAIpPaBICHHOCTH,
CIIOCOOHOCTH WHHUITUUPOBATD, TJIAHUPOBATh 51
CaMOCTOSTEIILHO BBITIOJIHATH TAKYIO JACSITEIBHOCTD;

- MHTEpeC K Pa3NUYHBIM cdepaM HpodecCuoHaTbHON
JIeITEILHOCTH,

OBiaanenue YHHBePCAJIbHbIMHU
MO3HABATEJIbHBIMH JeHCTBUSIMM:

a) 0a3oBble JOrnvecKue AeiicTBUMA:

- CaMOCTOATEIHHO (HOPMYITHPOBATH U AKTYaTU3UPOBATH
nmpo0JieMy, pacCMaTpUBaTh €€ BCECTOPOHHE;

Y4eOHbIMU

- yCTaHaBJII/IBaTB CYH_IGCTB CHHBII>'I HpI/I3HaK NI
OCHOBAaHHS JUIA CpaBHEHHUS, KIaCCH(PUKAIMA U
00001IEeHMS;

- ONPEEIATh e JAeSITeTbHOCTH, 33]aBaTh ITapaMeTphl
" KPUTCPUU UX NOCTHUIKCHUA,

- BBIBJATh 3aKOHOMEPHOCTH W TPOTHBOPEYHS B
paccMaTprUBACMBIX SBJICHUAX,

- BHOCUTH KOPPEKTHUBHI B JCSTEIBHOCTH, OIICHUBAThH
COOTBCTCTBHUC PE3YJIbTATOB LCJIAM, OLCHUBATL PHUCKU
MOCTICICTBUH IEATETHHOCTH,

- pa3BUBAaThb KPEAaTHBHOE MBIIUIEHUE IIPU PELICHUU
KU3HEHHBIX TTPOOIIEM

0) 0a30BbIE HCCIeN0BATENbCKUE A€ CTBUS:

- BIIQJICTh HABBIKAMU YYEOHO-HCCIIECOBATEIBCKOH U
HpOCKTHOﬁ ACATCIIbHOCTH, HAaBbIKaMH PAa3pCHICHUA
po0em;

- MIOHUMATh YIPo3y HHPOPMAIIMOHHON 0€30MacHOCTH,
UCIIOJIb30BaTh METOIBI U CPEICTBA MPOTUBOICHCTBUS 3TUM
yrpo3am, co0ioiIeHue Mep 0€30MacHOCTH, TTPEIOTBPAIIAOIIIX
HE3aKOHHOE PacIpOCTPAHEHUE MEPCOHATBHBIX JaHHBIX;
-coOmoeHne TpeOOBaHM TEXHUKHM 0€30MMaCHOCTH U TUTHEHBI TIPH
paboTe ¢ KOMITBIOTEpaMH B JJPYTUMH KOMIIOHEHTaMHU ITU(PPOBOTO
OKPYKEHHUS;

- MIOHMMaHUE MTPABOBBIX OCHOB MCIOJIh30BAHUSI KOMITBIOTEPHBIX
nporpamm, 06a3 JaHHBIX U paboThI B ceTu IHTEpHET;

- YMETh OPTaHU30BBIBATh JINYHOE WH(OPMAIIMOHHOE TIPOCTPAHCTBO
C UCITOIH30BAaHUEM PA3TUYHBIX CPEICTB IIU(MPOBHIX TEXHOJIOTHIA;

- MIOHUMAHUE BO3MOXKHOCTEH ITUPPOBHIX CEPBUCOB
TOCYIapCTBEHHBIX YCIYT, HU(PPOBBIX 00pa30BaTEIHHBIX CEPBUCOB;
MMOHUMaHUE BO3MOXXHOCTEN U OTPAHUYEHUN TEXHOJIOTHI
HCKYCCTBEHHOTO HHTEJICKTA B PA3JIMYHBIX 00IACTSIX;

- HaJIM4YMe MPECTaBIeHUH 00 UCIIONb30BaHUH HH(POPMAIIMOHHBIX
TEXHOJIOTHI B Pa3IMYHBIX MPOGeCcCHOHATBHBIX chepax;

- YMETh peain30BaTh 3TAIbl PEIICHUs 3a]]a4 Ha KOMIIbIOTEPE;

- YMEHHUE PeaIn30BbIBATH Ha BEIOPAHHOM IS U3YUEHHUS SI3BIKE
porpaMMupoBaHus Beicokoro ypoBHs (Ilackans, Python, Java,
C++, C#) TunoBbIe anropuTMbl 00PaObOTKH YHCEN, YUCITOBBIX
NOCJIE0BATENBHOCTEN U MAaCCUBOB: IIPE/ICTABICHHUE YUCIIAa B BUJIE
HabOpa MPOCThIX COMHOKUTENEH;

- HaXOKJEHNE MaKCUMAIIbHON (MUHUMAIBHOMN) IU(PBI
HATYpaJIbHOTO YHCIIa, 3alMCAHHOTO B CUCTEME CUHCIICHUS C
OCHOBaHUeEM, He npesblatonym 10;

- BBIYHCIIEHUE 00OOIIEHHBIX XapaKTEPUCTHK JIEMEHTOB MAacCHBa




- BBUSIBJISITh ~ IPUYUHHO-CIIEICTBEHHBIE  CBSI3U U
aKTyalu3UpoBaTh 3aJayy, BbIIBUraTh TUIIOTE3y €€
pelieHusi, HaXOJUTh apryMEHTBHI Jis JO0Ka3aTelibCcTBa
CBOMX YTBEp:KJICHHUH, 3a7jaBaTh MapaMeTpbl U KPUTEPUH
pelieHusl.

WJIM YUCIIOBOM 11OCIIEI0BATEIBHOCTH (CYMMBI, TPOU3BEACHHUS
CpeaHero apu(pMeTHYECKOro, MUHUMAIBHOTO U MAaKCUMAaJIbHOTO
3JIEMEHTOB, KOJIMYECTBA 3JIEMEHTOB, yIOBJIETBOPSIOIINX
3a/laHHOMY YCJIOBHIO); COPTUPOBKY 3JIEMEHTOB MacCHBA.

OK 02.
Ucnonb3oBars
COBpEMEHHBIE
CpeICTBa IMOUCKA,
aHanm3a u
MHTEpIpETANH
uHpopMauU U
nH(pOpMaMOHHBIE
TEXHOJIOTUH IS
BBITIOJTHEHUS 3a1a4
npodeccrnoHabHOM
NesITeIbHOCTH

B 001acTH HIEHHOCTH HAYYHOT'O MO3HAHMS:
- c(hOpMHUPOBAHHOCTH MHUPOBO33pPEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAayKH W OOIIECTBEHHOW MPAKTHUKH, OCHOBAHHOTO Ha
IUanore  KyjiabTyp, CIIOCOOCTBYIOIIETO
CBOETO MECTa B MOJIMKYJIBTYPHOM MHPE;

- COBEpIICHCTBOBAaHUE A3BIKOBOM M YUTATEIbCKON

KaK CpEeICTBAa B3aUMOJCHCTBUS MEXIY

OCO3HAHHUIO

KYJIbTYpPbI
JIOJIBMU ¥ TIO3HAHUS MUPA;

- OCO3HAHME IIEHHOCTH Hay4YyHOW JesTeNIbHOCTH,
TOTOBHOCTh OCYIIECTBIISATh MPOEKTHYIO u
HCCIIEA0BATENIbCKYIO JIEATEIbHOCTh UHANBUYABHO U B
rpymre.

OBJageHue YHUBEPCAJIbHBIMHA Y4eOHbIMU

NMO3HABATEJIbHbIMHU AeliCTBUAMM:

B) padora ¢ ungopmanmei:

- BIAQJETh HAaBBIKAMHU TOJY4YEeHUS HHPOpPMALUU U3
NCTOYHUKOB CaMOCTOATCIIbHO

PAa3HbIX THUIIOB,

OCYIIECTBIISITh TIOWUCK, AaHAJNW3, CUCTEMATH3AIUI0 W
UHTEpIpEeTani0 HH)OPMAIMKA PA3IUYHBIX BHJIOB H
dbopM TpeIcTaBICHHUS,

- CO3[1aBaTh TEKCTHI B pa3IMYHBIX (opmarax C y4eToM
Ha3Ha4YeHUs WHQPOpPMAIMKA W IEJCBOH ayIUTOPHH,
BBIOMpAs ONTUMAJIbHYIO (OpPMY TPEACTABICHUS H
BU3YyaJIU3alnH,

JETUTUMHOCTD

- OLICHUBATh AOCTOBCPHOCTD,

uHpOpMaINH, €e COOTBETCTBHE MPABOBBIM M MOPAJIbHO-

- BJIAJICTh MPEICTABICHUSIMH O POJIU UH(OPMAIINH U CBSI3aHHBIX C
HEH MpOIECCOB B MPUPOJIE, TEXHUKE U OOILECTBE;

- IOHATUAMH «MHPOPMALIUA», «MH(OPMAIIIOHHBIN MPOLIECCY,
«CUCTEMay, «KOMITOHEHTBI CUCTEMBI» «CHCTEMHBIN 3PPeKT»,
«H(pOpPMAIOHHAs CUCTEMay, CUCTEMA YIIPABICHUNY;

- BIIaJIETh METOJIaMH NTOKMCcKa HH(popMalu B cetu MHTepHeT;

- YMETb KPUTHUYECKH OLIEHUBATh MH()OPMAIHIO, TOJYUYCHHYIO U3
cetu MlHTepHeT; XapakTepu30BaTh OOJIbIINE JaHHbIE, IPUBOIUTH
pUMEpPbI UICTOYHUKOB UX MOJyYCHUS U HAIPaBJICHUS
UCTIOJIb30BaHUS;

- IOHUMATh OCHOBHBIEC IPUHIUIIBI YCTPOWCTBA U
(YHKLIIMOHUPOBAHUS COBPEMEHHBIX CTAIIHOHAPHBIX U MOOMIIBHBIX
KOMITbIOTEPOB;

- TEHIEHIUI pa3BUTHsI KOMIIBIOTEPHBIX TEXHOJIOTUH;

- BJIaJIeTh HaBbIKaMH paOOTHI C ONEPALIMOHHBIMU CUCTEMAMH U
OCHOBHBIMH BHJIaMH ITPOIPaMMHOT0 00€CIIeUEHUS JUIsl peLLCHUS
y4eOHBIX 337124 IO BEIOPAHHOW CIIeIMaTH3aIlHH;

- IMETh MPEJICTABICHHUS O KOMITBIOTEPHBIX CETSAX U UX POJIU B
COBPEMEHHOM MUDE;

- 00 00ImMX NMpUHIHKIIAX PA3paOOTKU U (HYHKIIMOHHUPOBAHUS
UHTEPHET-IIPUIIOKCHUM;

- IOHMMAaTh OCHOBHBIE IPUHIUIIBI IUCKPETU3ALMHI PA3IMUHBIX
BHJIOB MH(OpMaInu;

- YMETb ONpenensaTh UHPOPMALMOHHBIN 00bEM TEKCTOBBIX,
rpadM4ecKrX U 3BYKOBBIX JaHHBIX MU 33aHHBIX NTapaMeTpax
JMCKPETH3AIHH;

- YMETb CTPOUTH HEPAaBHOMEPHBIE KOJbI, JOMYCKAIOIINE
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THYECKUM HOPMaM;
- WCIOJIb30BaTh CPEACTBA HMH(POPMAIMOHHBIX U
KOMMYHHUKAIIHOHHBIX ~ TEXHOJIOTMH B  pEIICHUH
KOTHUTHBHBIX, KOMMYHUKATHBHBIX W OPTaHU3aIMOHHBIX
3ama4y ¢ coOmoeHHeM TpeOOBaHW JPrOHOMHUKH,
TEXHUKU 0€30MaCHOCTH, TUTHEHBI, peCypcocOepeKeHHS,
MPAaBOBBIX M ITHYECKUX HOPM, HOPM HH(OPMAIIMOHHOMN
0e30IMacHOCTH;

- BJIAICTb HAaBbIKaMU pacClio3HaBaHWs 1 3alIUThI
nHpopManuu, nHOOPMAITMOHHON 0€30MMaCHOCTH

JIMYHOCTH.

OJTHO3HAYHOE JCKOAMPOBAHKE COOOIIEeHNH (MpedUKCHBIE KOJIBI);

- HCTIOJIb30BATh MPOCTEHIINE KOJIbI, KOTOPBIE TO3BOJISIOT
0oOHapyX1BaTh U UCIIPABIISITH OMIMOKH MU Nepeiaye TaHHBIX;

- BJIaZIETh TEOPETUYECKUM arIapaToM, MO3BOJISIOLIUM
OCYILIECTBIIATH IPEICTaBICHNUE 3aJaHHOT0 HaTypaJIbHOIO YKCIIa B
Pa3IUYHBIX CUCTEMAX CUMCIICHUS;

- BBITMIOJIHATH IPe00pa30BaHuUs JIOTHYECKUX BBIPAKECHUHN, UCTIONB3YS
3aKOHBI ANTeOpBl JIOTUKHU; ONPENEIATh KpaTYalliii MyTh BO
B3BELICHHOM rpad)e 1 KOJIMUYECTBO ITyTel MEXy BEpIIMHAMU
OPUEHTUPOBAHHOTO ALUKINYECKOTro rpada;

- YMETh UNTaTh ¥ MIOHUMATh POTPaMMBbl, peaTu3yolIne
HECJIOKHBIE aJITOPUTMBI 0OPaOOTKH YHUCIOBBIX U TEKCTOBBIX
JTAHHBIX (B TOM YMCJIE MACCUBOB M CHMBOJIBHBIX CTPOK) Ha
BBIOPAHHOM JJIsl U3yYCHHSI YHUBEPCATIHHOM SI3bIKE
porpaMMupoBaHus Beicokoro ypoBHs (Ilackans, Python, Java,
C++, C#);

- aHAIM3UPOBATH AITOPUTMBI C UCTIOIB30BAaHUEM TAOJIHUIL
TPacCUPOBKU;

- OmpeneNsaTh 0e3 UCIOJIb30BaHUS KOMITBIOTEPA Pe3yNIbTaThl
BBITMIOJTHEHHS HECTIOKHBIX IPOrpaMM, BKIIOYAIOIINUX [IUKIIbI,
BETBJICHUS U MOANPOTPaMMBI, MPU 3aJaHHBIX UCXOJIHBIX JaHHbIX;

- MOIU(UIIPOBATH TOTOBBIE IPOTPAMMBI JUIS PEILICHHSI HOBBIX
3a/1a4, UCII0JIb30BATh UX B CBOMX IPOrpaMMax B Ka4eCTBE
noJnIporpaMM (mpoueayp, GpyHkuui);

- YMETh CO3/1aBaTh CTPYKTYPHUPOBAHHBIE TEKCTOBBIE TIOKYMEHTBI U
JIEMOHCTPAIIMOHHBIE MAaTEPUAIIBI C UCTIOJIb30BaHUEM
BO3MOXKHOCTEH COBPEMEHHBIX MPOTPAMMHBIX CPEJICTB U O0JIaYHBIX
CEPBHCOB;

- YMEHHE UCTIOIB30BaTh TAOIUYHBIC (PEIIAIIMOHHbIE) 0a3bl JaHHBIX,
B YaCTHOCTH, COCTABJISATh 3aIPOCHI B 0a3aX JaHHBIX (B TOM YHCIIe
BBIUNCIISIEMBIE 3aIIPOCHI), BBIIOJIHATH COPTUPOBKY U ITOUCK 3aIuceit




B 0a3e JaHHbLIX;

- HaTOJIHATH pa3pabOTaHHYIO 0a3y JaHHBIX;

- YMEHHE HCTOIb30BaTh 3JEKTPOHHBIE TaOJIULIbI ISl aHaJIN3a,
MIPEICTABICHHS M 00paObOTKY TaHHBIX (BKJIIOYAsl BEIYHCICHHUE
CYMMBI, CpEHETO apu(PMETHIECKOT0, HAaNOOIBIIIEro U
HAaUMEHBIIIETO 3HAUEHUH, pEIlIEHNE YpaBHEHU);

- YMETb UCMOJIb30BATh KOMITBIOTEPHO-MAaTEMAaTHYECKUE MOJICITU
JUIS aHaJIN3a 00BbEKTOB U MPOIIECCOB: (POPMYTUPOBATH LIETb
MOJICTTUPOBAHUS, BBITIOJIHATH aHAIHU3 PE3YJIbTaTOB, MIOTYYCHHBIX B
X0/J1e MOJICTTUPOBAHUS;

- OLIEHUBATh a/IEKBATHOCTh MOJIEIIH MOAECITUPYEMOMY OOBEKTY MU
poLeccy;

- IPECTABIAThH PE3YyIbTAThl MOJICTUPOBAHUS B HATJISITHOM BUJIE;
- YMEeTh KJaccu(UIUpoBaTh OCHOBHBIE 33/1a4H aHAIN3a JaHHBIX
(mporHo3upoBaHue, Kiaccuukanus, KIacTepu3arus, aHaIn3
OTKJIOHEHUH);

- MIOHMMATh MOCJICAOBATEILHOCTD PEIICHNUS 33124 aHAIN3a
JaHHBIX: cOOp MEPBUYHBIX JAaHHBIX, OUMCTKA U OLIEHKA KauyecTBa
JIAHHBIX, BBIOOP W/WJTH TIOCTPOCHUE MOJICITH, IPeoOpa3oBaHue
JAHHBIX, BU3yaJU3alus JAHHBIX, HHTEPIIPETalus Pe3yIbTaToB;

- UMETh TMpe/ICTaBIeHHs O 0A30BbIX MPUHIIUNAX OPraHU3ALUHN U
(GYHKITMOHUPOBAHHS KOMITBIOTEPHBIX CETEHH;

- YMETb OTIPENeNATh CPEAHIOI CKOPOCTh Mepeadu JaHHBIX,
OLICHUBATh U3MEHEHHE BPEMEHU Iepeiaul IPU U3MEHEHUN
UH(POPMALIMOHHOTO 00beMa JJaHHBIX U XapaKTePUCTHK KaHalla
CBSI3H;

- YMETh CTPOUTH KO/JI, 00eCTIeYNBAIOIINIT HAMMEHBIITYIO
BO3MOXKHYIO CPEHIOIO JUTHHY COOOIIEHUS IPU U3BECTHOI YacToTe
CHUMBOJIOB;

- MIOSICHATH IPUHIIUIIBI PAOOTHI TPOCTHIX AITOPUTMOB CKATHS
JAHHBIX;




- YMETh UCTOJIB30BaTh IPH PELICHUH 33a4 CBOWCTBA
HO3UIIMOHHOM 3aITMCH YMCEI, AITOPUTMBI TOCTPOCHUS 3aMNCH
YHCIIa B MO3UIMOHHON CHCTEME CYHMCIICHUS C 33/IaHHBIM
OCHOBAHHMEM M MOCTPOEHHSI YHCIIA TI0 CTPOKE, COAEPIKaICH 3armich
3TOTO YHUCIIA B MO3UIIMOHHON CHCTEME CUHCIICHUS C 33/1aHHBIM
OCHOBAHHUEM;

- YMETb BBINOJIHATH apU(PMETUYECKHIE OTEePALUN B IIO3UITUOHHBIX
cHCTEeMax CUHCIICHUS;

- YMEHHUE CTPOUTH JIOTHYECKOE BBIPAKECHNE B TU3BIOHKTUBHON U
KOHBIOHKTHBHON HOPMAJIBHBIX (hOpMax Mo 33aHHOI Tabiauie
HCTUHHOCTH;

- UCCTIeIOBAaTh 001aCTh NCTHHHOCTH BBICKA3bIBAHUS, COAEPIKAILETO
IIepeMEHHBIE; PEIIaTh HECIOKHBIE JJOTHYECKUE YPAaBHEHUS;

- YMETh peuaTh AIrOPUTMUYECKHE 3a7a4l, CBSI3aHHBIC C AaHATH30M
rpa¢oB (3a1a4u MOCTPOCHUS ONTUMAIBHOTO ITYTH MEXTY
BEpILIMHAMU Tpada, orpeeNeHus] KOTUYECTBa Pa3IMYHbIX MyTei
MEX/y BEPLUIMHAMU OPHEHTUPOBAHHOIO AlIUKIMYECKOro rpaga);
-yMeTh HCHOIb30BaTh JEPEBbS IPU aHAIN3E U IOCTPOSHUH KOJI0B
¥ JUIS TIPE/ICTAaBIICHUS apru(PMETHIECKUX BBIPAKCHUH, ITPH
pelLIeHNH 3a1a4 IOMCKa M COPTUPOBKH;

- YMETh CTPOUTH JICPEBO UTPHI [0 33AAHHOMY aJITOPUTMY;
pa3pabaTbIBaTh 1 0OOCHOBBIBATH BHIUTPHIIIHYIO CTPATETHIO UTPHI;
- MIOHUMATh 0a30BbIE ATOPUTMBI 0OPAOOTKH YHCIOBOM U
TEKCTOBOM MH(pOpMAIMH (3aIHCh YHCEN B TO3UIIMOHHOMN CUCTEME
CUHCIICHUS, ISIIMMOCTB 1IEIIBIX YUCET;

- HaXOJK/IEHHUE BCEX MPOCTHIX YMCEN B 3aJJaHHOM JIHAIIa30HE;

- 00paboTKa MHOTOPA3PSITHBIX IEJIBIX YHCENT;

- QaHAJIM3 CUMBOJIBHBIX CTPOK U APYTUX ), AITOPUTMOB TIOMCKA U
COPTHUPOBKH; YMEHHE OIPEACIATH CIOKHOCTh U3y4aeMbIX B Kypce
0a30BbIX AITOPUTMOB (CYMMHUPOBAHHE HJIEMEHTOB MAaCCHBa,
COPTHPOBKA MacCHBa, IepeOOPHbIE AITOPUTMBI, IBOUYHBII ITOHCK)




Y IPUBOJIUTH IPUMEPHI HECKOJIBKUX aJITOPUTMOB Pa3HOM
CIIOYKHOCTH /ISl pELICHUsI OTHOM 3a/1auu;

- BJIaJIeTh YHUBEPCAIBHBIM S3bIKOM ITPOTPAMMHPOBAHUSI BEICOKOTO
ypoBas (ITackans, Python, Java, C++, C#), npencraBieHusiMHA O
0a30BbIX THIIAaX JAaHHBIX U CTPYKTypax JaHHBIX;

- YMEHHUE HCTI0JIb30BaTh OCHOBHBIE YIIPABISAIONINE KOHCTPYKLIUY;

- YMETh OCYLIECTBIATh aHAIN3 MPEIIOKEHHOM MPOTPaMMBI:
OTIpeNIeNIATh PE3YJIbTaThl padOThI IPOTrPaMMBI ITPH 33 JaHHBIX
UCXOJIHBIX JIaHHBIX;

- OTIPENENATh, IPH KAKUX NCXOTHBIX JaHHBIX BO3MOKHO
HOJTy4eHHE YKa3aHHBIX Pe3yIbTaTOB;

- BBIBIIAITD JaHHBIC, KOTOPBIE MOTYT MPUBECTH K OomnOKe B pabore
POTPaMMBEI;

- (hopmynupoBaTh MpeIOKEHUS IO YITYUIICHHIO IPOTrPAMMHOTO
KOJ1a;

- YMeTb pa3pabaThIBaTh U pPEaM30BbIBAThH B BHJIE MPOTPAMM
0a30BbIe AITOPUTMBI;

- UCTIOJIB30BATh B TPOTPaMMax JaHHbIC PA3IMYHBIX THIIOB C
y4eTOM OTpaHMYCHUI Ha TUAMa30H UX BO3MOXKHBIX 3HAUCHHH,
HNPUMEHSATH IIPH PEIICHUH 33/1a4 CTPYKTYPHI TAaHHBIX (CIHCKH,
CIIOBApH, CTEKH, OUEPE/I, ICPEBH);

- IPUMEHSATH CTaHAAPTHBIE U COOCTBEHHBIE MOATIPOTPAMMBI JIJIs
00pabOTKM YHCIIOBBIX IAHHBIX U CUMBOJIBHBIX CTPOK;

- UCTIOJIB30BATh NpHU pazpaboTKe Mporpamm OHMOIHMOTEKH
HOJIPOrpaMM; 3HaTh (PYHKIIMOHAIBHBIE BO3MOXXHOCTH
MHCTPYMEHTAJIBHBIX CPEJCTB CPeNbl Pa3padOTKy;

- YMEHHE UCTIONb30BaTh CPEJCTBA OTJIAKH IIPOTPaMM B cperie
IPOTrpaMMHPOBAHHS; YMEHHE TOKYMEHTHPOBATH IPOTPaMMBI;
- YMETh CO3/1aBaTh BEO-CTPAHUIIBI;

- YMEHHUE UCII0JIb30BaTh 3JIEKTPOHHbIEC TaOIHIIBI I aHAIIN3A,
IpeCTaBICHUs U 00pabOTKHU TaHHBIX (BKJIIOYasi BEIOOP

10




OINITUMAJIBHOTO PEIICHHS, TTO00D JIMHUH TPEH I, PEIICHHE 33134
MIPOTHO3UPOBAHUSA);

- BJIaJIeTh OCHOBHBIMH CBE/ICHHMSIMU O 0a3axX JaHHBIX, HX
CTPYKTYpE, CPEIICTBAX CO3/1aHMsI U pabOTHI C HUMH;

- CIOJIb30BaTh TaOIMUHBIE (PENSIUOHHBIC) 0a3bl JAHHBIX U

CIIPpaBOYHBIC CUCTCMBI.

ITIK 2.1 CtpykTypupoBath IU(GPOBBIC JaHHBIC IS ITyOTMKAIIAH.

I1K 2.2 Pa3meniate 1 0OHOBIISATH HH(OPMAIIMOHHBIN MaTepHall Yepe3 CUCTEMY YIIPABICHUS! KOHTEHTOM

[1K 2.4 Cobupath CTaTUCTUKY IO pe3yibTaTaM paboThl BeO-pecypca.
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2. CTpyKTypa U copep:xaHue 0011e00pa30BaTeJIbHON JUCIHUILIUHBI

2.1. O0beM JUCHUIINHBI H BBl y4eOHOH padoThI

Bua yueOHoii padoThI Oo0bem B
yacax*

O0bem 00pa3zoBaTeIbHOM NMPOrPaMMbI TN CIIUTIIMHbI
OcHoBHOE coiep:KaHue 70
BT. U..
TEeOpeTUIecKoe o0ydeHne 34
IPAKTUYECKUE 3aHITHS 36
IIpodeccnonabHO-0PHEHTHPOBAHHOE COJEePKAHME (COMEPKAHUE 7
NPHKJIATHBIX MOaYJIei)!
Moayab 1. OCHOBbI AHAJIUTHKHA U BU3YAJTH3ANUM JAHHBIX 36
BT. 4.
TEeOopeTUIecKoe o0ydeHue 18
[IPaKTUYECKUE 3aHATUS 18
MoayJb 2. AHAJMTHKA U BU3yaJau3anus 1aHHbIX Ha Python* 36
BT. 4.
KOHTPOJIbHBIE pabOTHI 18
MPAKTUYECKUE 3aAHATUSA 18
IIpomexyTounas arrectanus (AuddepeHIMPOBAHHBIN 3a4eT) 2
UTOoro 144
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2.2. TemaTnuyeckuii IJIaH U coaep:kanue JucuuInHbl « Mndopmarukar»

HaumeHoBaHue Conep:xxanue yuyeOHOro marepuasa (0CHOBHOe 1 MpodeccHoHAIbHO- Oo0bem dopmMupyemblie
pa3iesioB U TeM OpPHEHTHPOBAHHOE), J1A00PATOPHbIE U NPAKTHYECKHUE 3AaHATHUS, IPUKJIATHOMN 4acos KOMIIeTEeHI[UH
MOAYJIb (IIPH HAJTUYMH)
OcHoBHOe conep:kaHue

Pazpea 1. HNudpopmanusa 1 ”HGOPMALHOHHAS IeATEIBHOCTD YeJ10BeKa 22
Tema 1.1. OcHOBHOE coziepKaHue 2 OK 02
Nudopmanus u Nudopmanus u napopmanmonusie nporeccel. Komuporanue nndopmaruu
HH(pOpPMALIMOHHBbIE Teoperuueckoe oOydeHue 2
npouecchbl
Tema 1.2. IToaxoasl k | OCHOBHOE COAEpKAHNE 2 OK 02
H3MepeHunIo Enununnet usmepenus unpopmanuu. OnpeneneHne 00beMOoB pa3InYHbIX HOCUTENEH
HHpopmannu uH(popManuu. ApxuB HHPOpMAIII

[IpakTrueckue 3aHATUS 2
Tema 1.3. Komnbiorep | OCHOBHOE colepKaHHe 4 OK 02
U nudposoe AnmnapaTHOE yCTPOUCTBO KOMIbIOTEPA. BHEIIHSS M BHYTPEHHSIS TaMsATh. Y CTpOMCTBA
npeacTaBJIeHHe BBOJa-BbIBO/IA. [IporpaMMHoe obecrieueHue: kinaccuukays 1 ero Ha3HaueHHe.
HH(poOpMAaNH. Teopetnueckoe o0yueHue 4
YerpoiictBo
KOMIIbIOTEpPa
Tema 1.4. OcHoOBHOE coziepKaHue 4 OK 02
Koauposanmue Cucrema cuucnenus u ee Buibl. [lepeBoj uncen U3 05)KHON CUCTEMBI CUUCIICHUS B
uH(pOpMALUH. JIPYTYIO.

CucreMbl CUHCJIEHUSA

[IpencraBienre YUCIOBBIX JAHHBIX: OOIIHME MPUHITUAIIBI TIPEICTABIICHUS TAHHBIX,
dbopmMaThl IPEACTABICHUS YHCEIL.

[IpencraBieHne TEKCTOBBIX JJAHHBIX: KOJIOBBIE TAOJUIIBI CHMBOJIOB, 00hEM TEKCTOBBIX
IaHHBIX.

[IpencraBnenue rpaduueckux, 3BYKOBBIX U BUICOTAHHBIX.

13




Teopernueckoe oOydeHue

Tema 1.5. D1eMeHTbI OCHOBHOE COJIepKaHue OK 02
KOMOMHATOPHKH, OcHOBHbBIE TOHATHS aIreOpbl JOTUKU: BHICKAa3bIBAHUE, JIOTHUECKUE OTIepallHH,
TeOPUH MHOKEeCTB U NOCTPOCHHE TaOIMIIBI HCTHHHOCTH JIOTUYECKOTO BhIpaXkeHus. I'paduueckuii MeTos
MaTeMaTH4eCKOil anreOps! oruku. [TonsiTe MHOKEeCTBA. MOLTHOCTH MHOXKECTBA.
JIOTHKH Teoperuueckoe oOydeHue

[IpakTueckue 3aHATUS

[Tp Ne 1-2 Omneparuu HaJg MHOXKECTBaMU. PerieHne Torudeckux 3aaad rpadudecKum

CrocoooM.
Tema 1.6. OcHoOBHOE coziepKaHue OK 01
Komnbrorepusie cetu: | KomnbiotepHsle cetu ux kiaccudukamus. Pabora B mokanbHO# cetu. Tomonoruu OK 02
JIOKAJIbHBIE CeTH, CeTh | JIOKANbHBIX ceTeil. OOMeH naHHbIMU. [ ToOanbHas ceth MHTEpHET. [P-anpecarus.
HNuTepHer [IpaBoBBIE OCHOBHI pabOTHI B ceTn MIHTEpHET

Teopernueckoe oOydeHue
Tema 1.7. Ciryk0b1 OcHoBHOE cofiepkaHue OK 02
HNuTepHera ITp Ne 3 Cityx651 1 cepBuchl IHTepHETa (37IEKTpOHHAS [TOYTa, BUACOKOH(EpeHIInH,

bopyMbI, MECCEHKEPHI, cortnaibHbie ceTh). [louck B HTEpHETE.

[Ip Ne 4 DnexrponHas kommepius. [{ludpoBeie cepBUCH TOCYTIaPCTBEHHBIX YCITYT.

HoctoBepHocTs nH(popmarmu B UHTEpHETE

[IpakTrueckue 3aHATUS
Tema 1.8. CereBoe OcHOBHOE coziepKaHue OK 01
XpaHeHHe JAHHbIX H IIp Ne 5 Opranu3zanus TU4HOr0 HH(GOPMAIIMOHHOTO NMpocTpaHcTBa. ObIauHbIe OK 02
IH(pPOBOro KOHTEHTA | XpaHWIUIIA JaHHBIX. Pa3neneHue npaB gocTymna B 00Ja4YHbIX XpaHUJIUILAX.

[Tp Ne 6 KomtekTuBHas pabora Haj fokymeHTamu. CoOtoieHre Mep 6€301acHOCTH,

MPEeIOTBPALIAIONINX HE3aKOHHOE PacpOCTpaHEHUE MEPCOHATBHBIX JaHHBIX

[IpakTueckue 3aHATUS
Tema 1.9. OcHoOBHOE coziepKaHue OK 01
Nudopmanuonnasn HNndopmannonnas 6e3omnacHoCcTb. 3anura nHpopmanuu. MudopmaronHas OK 02
0€e30IacHOCTh Oe3omacHOCTh B Mupe, Poccun. BpemoHocHbie mporpaMMbl. AHTHBUPYCHBIS

nporpammel. bezonacHocTs B IHTEepHETE (CETEBBIE YTPO3bI, MOIIEHHUYECTBO). TpeH bl
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B Pa3BUTUU HUPPOBBIX TEXHOJIOTHI; PUCKU U MPOTHO3bI UCTIOIb30BAHUS LU(DPOBBIX
TEXHOJIOTHI P pelIeHnH MpodecCoHANbHBIX 3aJa4l

Teopernueckoe oOydeHue 4
Paznea 2. Hcnosb3oBanue NporpaMMHBIX CHCTEM H CEPBHCOB 14
Tema 2.1. O6padoTrka | OCHOBHOE COZEpIKaHNE 2 OK 02
uHopmanuu B IIp Ne 7-8 Co3naHue TEKCTOBBIX JOKYMEHTOB Ha KOMIIBIOTEPE (ONepaliu BBOJIA,
TEKCTOBBIX penakTupoBaHus, popMaTHPOBAHU)
npoueccopax [TpakTryeckue 3aHATHS 2
Tema 2.2. Texnoaorun | OCHOBHOE COJIEp)KaHUE 2 OK 02
cO31aHuA IIp Ne 9 MHoroctpann4sble 10KyMeHTbl. CTPYKTypa JOKYMEHTA.
crpykrypupoBanubix | [Ip Ne 10 'mneprexcroBbie qokyMeHThl. COBMECTHast paboTa HaJl TOKYMEHTOM.
TeKCTOBBIX [1a610HBLI.
JOKYMEHTOB [TpakTHueckue 3aHATHS 2
Tema 2.3. OcHOBHOE coziepKaHue 2 OK 02
Komnbrorepnas IIp Ne 11 INporpammel 1o 3anucu U penaktupoBanus 3Byka (IIO AynuoMactep).
rpaguka u IIp Ne 12 INporpammel penaktupoBanus Buaeo (I10 Movavi)
MyJabTHMeIHA [IpakTuyeckue 3aHATHSL 2
Tema 2.4. Texnonorun | OCHOBHOE COJIEp)KaHUE 2 OK 02
o0padoTkmn [Tp Ne 13-14 Texnonoruu oOpabOTKH pa3IMIHBIX 00HEKTOB KOMITBIOTEPHOU IpapuKu
rpadpuyeckux (pacTpoBBIC M BEKTOPHBIC M300pakeHUs, 00pabOoTKa 3ByKa, MOHTaX BHUJIEO)
00beKTOB [IpakTuyeckue 3aHATHSA 2
Tema 2.5. OcHOBHOE coziepKaHue 2 OK 02
IIpencrasienue [Ip Ne 15 OcHOBHBIE ATaIbl pa3pabOTKH MPE3CHTANH. AHUMAIUS B IPE3CHTAIIIH.
npogeccHOHATbHOM [Tp Ne 16 Illa6monbl. Kommno3uiyus 00beKTOB IPEe3eHTAIIUN
HH(poOpMaNH B BH]E [TpakTHueckue 3aHATHS 2
npe3eHTanuii
Tema 2.6. OcHOBHOE coziepKaHue 2 OK 02
NHTepakTHBHBIC N IIp Ne 17 -18 IIpunuuns! MmynbTuMeans. IHTepakTUBHOE NpencTaBlieHre HHPOopMauu
MYJIbTHMEIHIHbIE IIpakTnyeckue 3aHATH 2
00beKTHI HA cJaale
Tema 2.7. OcHOBHOE coziepKaHue 2 OK 02
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I'mneprexkcroBoe [Tp Ne 1951361k pazmetku runeprekcra HTML. Odopmienne runeprekcToBoi
npeacTraBJieHHe CTpaHULBI.
uHopMannu [Tp Ne 20 Beb-caiiThl 1 BeO-CTpaHUIIbI
[IpakTueckue 3aHATUS 2
Paznea 3. HNupopmannoHHOE MOJEIMPOBaHHE 28
Tema 3.1. OcHoOBHOE coziepKaHue 2 OK 02
Mopgenn u [IpencraBienue o KOMINBIOTEPHBIX MOJEAX. Buabl Moaeneil. AneKBaTHOCTh MOJEIIH.
MO/ eJIMPOBaHHe. OcHOBHBIE 3TaIbl KOMIIBIOTEPHOTO MOJEIUPOBAHUS
JTanbl Teopernueckoe oOydeHue 2
MO/1eJIMPOBAHUS
Tema 3.2. OcHoOBHOE coziepKaHue 2 OK 02
Cnucku, rpagsi, Crpyktypa nunpopmaryuu. Cucku, rpadsl, 1epeBbsi. AITOPUTM NOCTPOCHUS JepeBa
AepeBbs peueHuin
Teopernueckoe oOydeHue 2
Tema 3.3. OcHOBHOE coziepKaHue 2 OK 02
MaremaTudeckue IIp Ne 21 Anroput™Mbl MOAETUPOBAHUS KpAaTUANILIUX MTyTEH MEXK1y BEpLIMHAMU
MOJeJH B (Anroputwm [lelikeTpsl, MeToa TMHAMUYECKOTO MTPOTrPAMMUPOBAHHS).
npogecCHOHATLHOU [Ip Ne 22 DnemeHTHI TEOPUM UTP (BBIMIPBILIHASI CTPATET )
odacTn IIpakTyeckue 3aHATH 2
Tema 3.4. IlonsiTue OCHOBHOE COJIep>KaHue 2 OK 01
AJIrOPUTMA U [Tp Ne 23 3amuch anropuT™MOB Ha si3bIke mporpamMmmupoBanus (Pascal, Python, Java,
OCHOBHbIE C++, C#).
AJITOPUTMHUYECKHE IIp Ne 24 Ananu3 arOpuTMOB ¢ IOMOIIBIO TPACCHPOBOYHBIX TaOIHIL
CTPYKTYPBI [IpakTrueckue 3aHATUS 2
Tema 3.5. OcHoOBHOE coziepKaHue 2 OK 02
AHau3 anropuTmMoB B | CTpyKTypUpOBaHHbBIE THIIBI JaHHBIX. MaccuBbl. BcrmomorarensHble anroputMel. 3a1auu
npogeccHOHATbHOM MOMCKA AJIEMEHTA C 3aJJaHHBIMHU CBOMCTBAMHU. AHAJIN3 TUIIOBBIX aJITOPUTMOB 00paOOTKH
obJsiactTu YHCeJl, YACIOBBIX MOCIIEIOBATEIbHOCTEN U MacCUBOB
Teoperuueckoe oOydeHue 2
Tema 3.6. ba3bl OcHoOBHOE coziepKaHue 8 OK 02

JAaHHBIX KaK MOJeJIb

ba3bl maHHBIX KaK MOJIEh MpeIMeTHON 00sacTu. TaOauIbl 1 pensinoHHbIe 0a3bl

16




npeaMeTHOH 00J1acTH

MaHHBIX

Teopernueckoe oOydeHue

[IpakTueckue 3aHATUS
IIp Ne 25-26 Co3nanue 6a3bl JaHHBIX B peKUME KOHCTPYKTOpA U MacTepa
ITp Ne 27-28 Pabora ¢ Tabnuiiamu, 3anpocaMu, popMaMu 1 OTYETaAMU

Tema 3.7. Texnosorun | OCHOBHOE COEPKAHNE OK 02
o0paboTkm [Tp Ne 29 Tlpuemsl BBOJA, peIaKTUPOBaHUS, (POPMATUPOBAHUS B TAOJTUIHOM
uHopmanum B nporueccope. Aapecanus.
3JIEKTPOHHBIX ITp Ne 30 CoptupoBka, priibTpanus, ycIoBHOE (HopMaTHPOBAHUE
Tabdaumax [IpakTudeckue 3aHATHS
Tema 3.8. @opmyabl 1 | OCHOBHOE COZIEpP)KAHNE OK 02
(GyHkUuHuu B IIp Ne 31 ®@opmynbl 1 GyHKIMU B 3JIEKTPOHHBIX Tabnuuax. Berpoennsie pyHKIMM 1 MX
3J1eKTPOHHBIX UCIOJIb30BaHNEe. MareMaTH4ecKkie U CTaTUCTHYECKUEe (QYHKIUU.
Tabannax [Tp Ne 32 Jlornueckue ¢pynkimuu. @uHancoBble GyHKIIUUA. TEKCTOBBIC (DYHKITHH.
Peanu3zanus MmaTeMaTuyecKux Mozesiel B 3JIEKTPOHHBIX TaOJIHIaxX
[IpakTueckue 3aHsATUS
Tema 3.9. OcHoOBHOE coziepKaHue OK 02
Busyaiusanus [Tp Ne 33-34 Buzyanusauus JaHHBIX B 3JICKTPOHHBIX TaOIHIIAX
JAHHBIX B
MEKTPOHHBIX [IpakTrueckue 3aHATUS
Tabannax
Tema 3.10. OcHOBHOE coziepKaHue OK 02
MopenupoBanue B ITp Ne 35 -36 MoaenupoBaHue B 3JIEKTPOHHBIX TabIUIax (Ha mMpuMepax 3ajad u3
3JIeKTPOHHBIX npodeccnoHaIbLHON 001acTH)

Tadaunax (Ha
npuMepax 3ajav u3
npodeccuoHaIbLHOU
o0JacTH)

[IpakTrueckue 3aHATUSA

IpodeccHoHaILHO-OPHEHTHPOBAHHOE COlep:KaHue (Coaep/KaHue MPUKIATHOTO MOLY.Is1)>
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Mpuxaagnoii moayas 1

OCHOBBI AHAJIUTUKH U BU3YAJIU3AlIUHA TaHHBIX

36

Tema 1.1. Moaenu Conepxxanue 6 OK 02
JAHHBIX Hancrpoiika Excel Power Pivot, Tabnnunoe npeacTaBieHue JaHHBIX, SKCITOPT IIK 2.1

JTAHHBIX, MOJICTTN TaHHBIX, OOJBIIINE TaHHBIC

Teopernueckoe oOyueHue

[IpakTHueckue 3aHATHS 2

ITp Ne 37-38 Coznanue Tabmuisl 1 padorta ¢ HUMHU B Excel Power Pivot
Tema 1.2. Conepxxanue 8 OK 02
Busyanuszauus JaHHbIX | AHamuTudeckuii cepBuc  Yandex Datalens: OOmuit  0030p, BO3MOXHOCTH. K 2.1

Perucrpanus, untepgeiic. MapkeTiuieic, moaKI0YeHuE.

Teopernueckoe oOyueHue 4

IIpakTrueckue 3aHATUS 4

ITp Ne 39 -40 Mapkermieiic, NOAKIIOUYCHUE

ITp Ne 41-42 Coznanue 4apToB U JaniO0p10B
Tema 1.3. IloToxkn Conepxxanue 8 OK 02
AAHHBIX K 2.1

Amnanutudeckuit cepBuc Yandex Datalens.

Teopernueckoe oOyueHue 4

IIpaxkTrueckue 3aHATUA 4

ITp Ne 43-44 TIoTOKM aHHBIX.

ITp Ne 45-46 [lonkmoyeHne K cueTuuky Yandex MEeTpuku
Tema 1.4 Illpunsitue Conepxanue 8 OK 02
pelIeHnii HA OCHOBE Ananmutuuecknii cepuc Yandex Datalens. K 2.1
AAHHBIX TeopeTtuueckoe o0yueHue 4

IIpakTrueckue 3aHATUA 4

ITp Ne 47-48 TlpunsATHE pelieHU Ha OCHOBE JAHHBIX.

ITp Ne 49-50 I'eonannble. TemnoBblie KapThl.
Tema 1.5 IlpoexTHan Conepxanue 6 OK 02
pabora. Keiic ananusa Ananutuuecknii cepuc Yandex Datalens. K 2.1
AAHHBIX Teopernueckoe oOyueHue 2
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[IpakTHueckue 3aHATHS 4

ITp Ne 51-52 PabGora ¢ ngatacetamu

ITp Ne 53-54 Keiic ananusa JaHHbBIX
IMpuxkaagnoit MoayJnb 2 AHAJIMTHKA U BU3yaJu3anus 1aHHbIX Ha Python 36
Tema 2.1. BBenenue B Coneprxanue 4 OK 02
A3BIK WuTepakTuBHas cpena nporpammupoBanue Ha Python. BBox 1 BEIBOJT TaHHBIX. K 2.2, I1IK 2.4
NPOrpaMMHUPOBAHNS Oynknuu print(), input(). TUTIBI TaHHBIX.
Python Teopernueckoe oOyueHue 2

[IpakTrueckue 3aHATHS 2

ITp Ne 55-56 MaremaTnueckue onepanny ¢ LeIbIMU U BELECTBEHHBIMU YHCIaMHU
Tema 2.2. Conepixanue 8
OcHoBHbBIE IloHsiTHE TOTMYECKUX BBIPAKEHUN U onepanuil. JJU3bIOHKIUSA, KOHBIOHKIIMS, OK 02
ANrOPUTMHUYECKHUE orpuiianue. Tabnuia ICTHHHOCTH. IIK 2.2, 11K 2.4
KoucTpykumu Ha Python Teopernueckoe oOyueHue 4

[IpakTrueckue 3aHATHS 4

ITp Ne 57-58 TlpoBepka ycnoBust B Python. Cuarakcuc nncrpykiuii if, if-else, if-elif-

else.

ITp Ne 59-60 Peanuzanus nukianyeckux anroputMos B Python. @ynkuus range().

Cunrakcuc nukia for, nukiaa while
Tema 2.3. Conepxxanue 6 OK 02
Pabdora co cmuckaMu u [Tonsitue criucka B Python. Co3nanue u cuuThiBaHue CIUCKOB. DYHKITUN U METO/IbI IIK 2.2, 11K 2.4
CJIOBAPAMMU criuckoB. [TousiTue cinoBaps. OTauuus ClioBapeu OT CIUCKOB.

Teopernueckoe oOyueHue 2

IIpakTrueckue 3aHATUA 4

[Ip Ne 61-62 Coznanue ciaoBapsi. MeTozsl cioBapeil.

ITp Ne 63-64 IIpuMeHeHNE CIIUCKOB U CIIOBAapEl B pealIbHbIX 3a/1adax.
Tema 2.4. Conepxxanue 6 OK 02
AHaJIMTHKA JaHHBIX HA | [loHsATHE MaHHBIX, OoNbIMX MaHHbIX. Habops! nanueix. [Tnatdopma Kaggle. [IK 2.2, TIK 2.4

Python

bubmmoreka Pandas. O6bektol Series u DataFrame. [lonyuenue oOmeit nHpopmanuu
O JaHHBIX.
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Teopernueckoe o0yueHue 4

[IpakTHueckue 3aHATHS 2

[Tp Ne 65-66 Mnaekcanys 1Mo ycIOBUSIM U U3MEHEHHE JTAHHBIX B TaOJIUIAX.
Tema 2.5. Coneprxanue 4 OK 02
AHaJIM3 JaHHBIX HA IToHsiTHE CTAaTUCTHUKH, ONTMCATENLHON cTaTUCTHKHU. OnycaTeNIbHBIN aHaJIn3 JaHHbBIX. 11K 2.2, T1IK 2.4
NMPAKTHYECKHUX OCHOBHBIE OIMCATENBHBIE CTATUCTUYCCKIE BETMIMHBI (4aCTOTa, CpeHEe
npuMepax apudmeTnyeckoe, MeraHa, MOJia, pa3Max, CTaHIapTHOE OTKJIOHEeHHE). DyHKIUN

omucaTebHON cTaTucTUkH B Python Pandas.

Teopernueckoe oOyueHue 2

[IpakTrueckue 3aHATHS 2

IIp Ne 67-68 ITpakTuka BEIYMCIEHUS ONMUCATENBHBIX CTATUCTUYECKUX BEJIMYUH B

Python Pandas
Tema 2.6. Coneprxanue 4 OK 02
OcHOBBI BU3yaJM3aluN Heo0OxomuMocTh BU3yanu3aliuu JaHHBIX 11 aHanu3a. [loHsTHEe HayqdHOH TpaduKy. 11K 2.2, T1IK 2.4
AAHHBIX bubnmoreka Matplotlib. [Tonsitue pucynka B Matplotlib. OcHoBHBIE BUTBI TPapHKOB

(TucTOrpaMMBl, TMarpaMMBbl paccestHUs, TuarpaMMa pasmaxa, JIMHeHHbIH rpaduk,

KpyroBas IuarpaMma, TeTJIOBbIE KapThl).

Teopernueckoe oOyueHue 2

IIpakTrueckue 3aHATUA 2

ITp Ne 69-70 OcHoBHuble rpaduyeckue komanasl B Matplotlib
Tema 2.7. Coneprxanue 4 OK 02
IIpoexTHas paGora XapakTepucTUKa OCHOBHBIX ATAIOB IMpoliecca aHanu3a AaHHbIX. [loaroroBka IIK 2.2, 11K 2.4
«AHaJau3 00JbIINX naHHbIX. MccmenoBanne u BU3yanu3anus JaHHbIX. [locTpoeHue npeacka3zaresnbHoi
AAHHBIX B MOJIETIH.
npogdeccuoHaIbLHOM Teopetnueckoe o0yueHue 2
chepe» [pakTHYECKHE 3aHATHSI 2

[Ip Ne 71- 72 Untepnperanus pe3ynbTaToB aHalIM3a. Peanu3annsi OCHOBHBIX 3TaIloB

mpoliecca aHanu3a JaHHBIX Ha TpuMepe Habopa JaHHBIX U3 MPOoQecCHOHATEHON

chepsl
IIpome:kyTounas arrecrauus (AudpdepeHUIMPOBAHHDBIN 3a4eT) 2
Bcero 144u.
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3. YcaoBus peaqu3anum NporpaMmMbl 001eo0pa3oBaTebHOH THCIHHILINHBI

3.1. TpeGoBaHusA K MUHMMAJIBLHOMY MAaTEPUAJIbHO-TEXHUYECKOMY 00ecre4eHn 0

Peanuzanus  aucuuruiiHel  TpeOyeT Hanmuyus ~ y4eOHOM  KOMIIBIOTEpHOW  jabopaTtopuu
UH(POPMATUKH.
ObopynoBaHne KOMIBIOTEPHOH J1aOOPATOPUH:
® TI0CaJOYHBIC MECTa IT0 KOJIMYECTBY 00yUJarOIuXCs;
e pabouee MECTO MPENOIABATENS;
e MapKepHas JJOCKa;
e y4yeOHO-METONYECKOe 0OecTIeueHHE.
TexHuueckue cpeicTBa 00y4eHUs:
® KOMIIBIOTEPHI 110 KOJIMYECTBY O0yUJarOIINXCS;
e JIOKaJbHAs KOMITBIOTEPHAS CETh M II00aIbHas ceTh MIHTEepHET;
® JIMIIEH3MOHHOE CUCTEMHOE U MPUKJIAIHOE IPOrpaMMHOE 00ECTICYCHHE;
® JIMIICH3MOHHOE aHTUBHPYCHOE ITPOTPaMMHOE 0OecTIedeHue;
® JIMICH3MOHHOE CIIEIHAIM3UPOBAHHOE IPOTPAMMHOE 00ECIICUEHHCE;

®  MyJIbTUMEIUANIPOECKTOP.

3.2. UndopmannonHoe odecrieuenue o0ydenus. [lepeyennb pexkomMmeHayeMbIX Y4eOHbIX
u3aanuil, UHTepHeT-pecypcoB, 10MOJTHUTEIbHOMH JTUTEPATYPHI

Jns peanu3anuu MporpaMMmbl  OMOIMOTEUHBIH (OHJI 00pa3oBaTeIbHON OpraHU3aluu
JIOJKEH MMETh IeYaTHbIe U/UITH 3JIEKTPOHHbBIE 00pa3oBaTeIbHble U HH(POPMALIMOHHbIE PECYpPCHI,
PEKOMEHOBaHHBIE IS UCIIOJIB30BaHUA B 00pa30BaTENIbHOM IIpOLIECCe, HE CTaplle ISTH JIET C
MOMEHTA U3JIaHHsL.

PexoMennyemple medaTHBlE HM3JAaHMS [0  pealM3aluu  00meoOpazoBaTenbHON
JMCIUITIIMHBI IPEACTAaBICHBI B METOIMYECKIX PEKOMEH/IAIHMSX 110 OpraHU3aluy 00ydeHNSI.
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4. KoHTPOJIb 1 OlIEHKA Pe3yJbTATOB 0CBOCHHUS 0011e00Pa30BaTeJIbHOM JUCHUIIIMHBI

KoHTpoib M oOLeHKa pe3ynbTaTOB OCBOCHHSA OO0IIE00pa30BaTENbHON JAUCIUIUIMHBI
pacKpbIBalOTCA Yepe3 JUCHUIUITMHAPHbBIE PEe3YNIbTaThl, HAlIPaBJICHHbIE Ha (HOPMUPOBAHHE OOIINX
U ipo¢heCCHOHAIBHBIX KOMIIETEHIIUH 10 pa3zesiaM U TeMaM CoJiep>KaHus yueOHOro MaTepuara.

Oo6mas/mpogeccuonann Paznen/Tema Tun oueHOYHbIX MEPONIPUATHIA
Hasl KOMIIeTeHIIUsl

OK 01 Tema 1.6 Tema 1.9 Tema 3.5 TectupoBanue

OK 02 Tema 1.1 Tema 1.3 Tema 3.1
Tema 3.2 Tema 1.6 Tema 1.9

OK 01 Tema 1.7 Tema 1.8 Tema 2.2 BrinonHenue npakTHYeCcKux
Tewma 3.4 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, ITK2.1 IIpukitagHoit MOLYJIb TectupoBanue
1 Brimonnenue
Tema 1.1 Tema 1.2 MPaKTUYECKUX3aTaHU I
Tema 1.3
Tema 1.4 Tema 1.5
Tema 1.6
Tema 1.7
OK 02, IIK 2.2, [IK [IpukitagHoit MOLYJIb TectupoBanue
2.4 2 Brinosinenue
Tema 2.1 Tema 2.2 MPaKTUYECKUX3aTaHU I
Tema 2.3 [TpoexTHas pabora
Tema 2.4 Tema 2.5
Tema 2.6
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