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1. O0mas xapakTepucTuka palodeli mporpaMMbl 001e00pa3oBaTeJbLHOM
JUCHUILINHEI «ndopmaruka»

1.1. MecTo AUCHHMILVINHBI B CTPYKTYpe o0pa3oBaTeabHoil nporpammsl CI1O:

Oo6meobpazoBatenbaas gucnuinHa  «MTHOOPMATUKAY sBisieTcss  00s3aTenbHON
9acThI0 001Ie00pa30BATEIBHOTO IIMKIA 00pa30BaTeNbHON MporpamMmbl B cooTBeTcTBUU ¢ OT'OC
CIIO no cneunansaoctu 38.02.08 Toprosoe aesio

1.2. eau u niIaHUpPYeMbIe Pe3yJabTAaThl 0CBOCHHUS AU CIHUIIUHBI:
1.2.1. Ileau AUCHUILIMHBI

Conepxxkanre  mporpamMmbl  oOmieoOpasoBaTenbHON  auctuiuinHbl  «MHbOpMaTHKa»
HalpaBJIeHO Ha JOCTIDKEHHUE CICAYIOUIMX IIeJIel: OCBOEHHWE CHCTEMBbI 0a30BbIX 3HAHHM,
OTpaXkarolMX BKJIaJ MHPOPMATUKU B (OPMUPOBAHUE COBPEMEHHOW HAy4YHOW KapTHHBI MHpA,
posib UH(MOPMAITMOHHBIX MPOIIECCOB B COBPEMEHHOM OOIIECTBE, OMOJIOTHYECKUX M TEXHHUYECKUX
CHUCTEMaAX; OBJIAICHUC yMeHI/ISIMI/I HpI/IMeHSITB, aHaJ'II/I3I/IpOBaTI), npeo6pa3013},113aTL
nH(OPMaLMOHHBIE MOJIENN pealbHbIX 0OBEKTOB M IMPOLIECCOB, MCIOJB3YS MPU 3TOM LU(POBBIE
TEXHOJIOTUH, B TOM 4YUCJIIC HpI/I I/I3yquI/II/I prrI/IX JUCHUIIINH, paSBI/ITI/Ie IIO3HABATCIIBHBIX
I/IHTepeCOB, I/IHTGJ’IJ’IGKTyaJ'IBHI)IX n TBOp‘-IeCKI/IX CHOCO6HOCTGI7[ HYTGM OCBOCHHUS U HUCIIOJIB30BaAHUA
METO/I0B HMH(OPMATUKM U LUMPPOBBIX TEXHOJOTMH TNpPU M3YYEHHHM PAa3IMYHBIX YUEOHBIX
Hpe)]MeTOB; BOCIIMTAHUC OTBCTCTBCHHOI'O OTHOIICHHUA K CO6J'IIO)1€HI/IIO OTUYCCKUX U HpaBOBLIX
HOPM HH(OPMALMOHHON JESITENbHOCTH; TNPUOOPETEHUE OIbITa HCIOJIb30BAaHUS IHMPPOBBIX
TEXHOJIOTUH B WHIUBUIYaJbHOW W KOJUICKTUBHON Yy4eOHOW M IO3HABaTEIbHOW, B TOM YHCIIE
MPOEKTHOM JAESITEIbHOCTH.



1.2.2. IlnanupyemMsble pe3yJibTaThl 0CBOEHHS 00111€00pPa30BaTeIbHOM AUCHUILIUHBI B cooTBeTcTBHM ¢ PI'OC CITO

Koa un
HauMeHOBaHHE
(popmupyembIx
KOMIIeTeHI Ui

HJ'laHl/lpyeMble pe3yJbTaThbl 0CBOCHUS TUCHUIIJIMHBI

Oo0mue

I[I/[CIII/[I[.]'II/IHapHI)Ie

OK 01. Bei6upats
CrIOCOOBI pereHMs
3aau
npodeccuoHaTbHON
JesITeTbHOCTH
MIPUMEHHUTENBHO K
pa3IMYHBIM
KOHTEKCTaM

B yacTu Tpya0BOro BOoCIUTAHMS:
- TOTOBHOCTh K TPYyIdy, OCO3HAHHE IIEHHOCTH
MacTepCTBa, TPYyA0It00ue;

- TOTOBHOCTh K  AaKTHMBHOM  JIE€ATCIHHOCTHU
TEXHOJOTHYECKOW U COIMAIbHOM HANpaBJIECHHOCTH,
CIIOCOOHOCTH

WHUIOMUUPOBATH, IIJIaHUPOBATH n

CaMOCTOSITEJIHHO BBITIOJHATH TAKYIO JCSTEIBHOCTD;
- HWHTEpEC K Ppa3TUIHBIM chepam
npoheCcCHOHANTBHOM AESITEITLHOCTH,

Osaanenne YHHBEPCAJIbLHBIMH
MO3HABATEJbHBLIMHM JIEHiCTBUSIMHU:

a) 0a30BbIe JIOTHYECKHE JTeHCTBUS
dbopMyIupoBaTh n
aKTyalu3upoBaTh MpoOJieMy, paccMaTpuBaTh €€

Y4eOHbIMH

- CaMOCTOATCIIBHO

BCECTOPOHHE;
- yCTaHABJIMBATh CYIIECTBEHHBIH MNPHU3HAK WIH
OCHOBaHMs JUI CpaBHEHUS, KiIacCH(DUKAIUU U
0000IIICHUS;

- IOHUMAaTh YTrpo3y HH(HOPMAIIMOHHON OE€301MaCHOCTH, UCTIOIb30BAaTh
METOIBl ¥ CPEJICTBA MTPOTHBOICHCTBHUS 3TUM YTrpO3aM, COOITIOCHNE
Mep 0€30MaCHOCTH, TPEAOTBPALIAIOIINX HE3AKOHHOE
pacrpoCcTpaHeHHE IEPCOHATBHBIX JAHHBIX; COOMIOICHIE TPeOOBaHUI
TEXHUKU 0€30MaCHOCTH U TUTUEHBI TIPU paboTe ¢ KOMITBIOTEpaMH U
JIPYTUMH KOMIIOHEHTaMH MU(PPOBOTO OKPYKEHHS; TOHIMAaHUE
IPaBOBBIX OCHOB HCIIOJIb30BAaHNsI KOMIBIOTEPHBIX IPOrpamMM, 0a3
JIAHHBIX ¥ pabOTHI B ceTH MHTEpHET;

- YMETh OPraHU30BBIBATh JIUYHOE HH(OPMAITHOHHOE IIPOCTPAHCTBO C
HCTIOJIb30BAHUEM PA3IMYHBIX CPEACTB U(PPOBBIX TEXHOIOTHH;
HOHMMAaHHUE BO3MO>KHOCTEH IIU(PPOBBIX CEPBHUCOB TOCYIaPCTBEHHBIX
ycIIyT, H(pOBBIX 00pa30BaTEIBbHBIX CEPBUCOB; IOHNMAaHNE
BO3MOXKHOCTEH M OTpaHUYCHHUN TEXHOJOTHH HCKYCCTBEHHOTO
MHTEIJICKTA B Pa3JIMYHBIX 00IaCTSIX; HATMYUE PEACTaBICHUN 00
UCII0JIb30BaHUH MH(POPMAIIMOHHBIX TEXHOJIOTUI B Pa3IMYHBIX
npodeCCHOHAIBHBIX cepax

- YMETh Pean30BaTh TAllbl PEIICHH 3a/1a4 Ha KOMITBIOTEPE; YMEHHE
peann3oBbIBaTh Ha BEIOPAHHOM ISl M3Y4EHHS SI3bIKE
nporpaMmupoBanus Beicokoro yposasi (Ilackans, Python, Java, C+,




- ONpeneNsTh WEeNH JACATeIbHOCTH, 3aJ1aBaTh
rapamMeTpbl U KPUTEPUHU UX TOCTHHKCHUS;

- BBIABJISITH 3aKOHOMEPHOCTH M TPOTHUBOPEYHS B
paccMaTpUBaEeMBbIX SIBJICHUSX;

- BHOCUTh KOPPEKTHUBHI B JIEATEILHOCTh, OIIEHUBATh
COOTBETCTBHE pE3yJIbTAaTOB IIEJIsSIM, OIIEHUBATH
PHUCKH MOCTEACTBUMN JEATEIHHOCTH,

- pa3BHBaTh KPEATUBHOE MBIIUICHNE MPH PEIICHUN
YKU3HEHHBIX TTPOOIeM

0) 0a30BBIe HCCJIEI0BaTEeILCKHE AelicTBHSA:

- BIIQJICTh HaBBIKAMHU Y4€OHO-HCCIIEA0BATEIIBCKON 1
MPOEKTHOM AESITEIbHOCTH, HAaBbIKAMH pPa3pEIICHUS
npo0bem;

- BBIABJIATH MPUYUHHO-CIICJICTBEHHBIE CBSI3U U
aKTyaJIU3UpPOBATh 3aJlauy, BBIABUTATh THIIOTE3Y €€
pelieHus, HaXOJHUTh apryMEHTHI JUIST
JI0OKA3aTelIbCTBA CBOMX YTBEPXKICHUM, 3a/1aBaTh
MapaMeTpbl U KPUTEPUU PEIICHUS;

- QHAJM3UPOBATHh TMOJIYYEHHBIE B XOJI€ PELICHUS
3a/lauyd  Pe3yJibTaThl, KPUTUYECKU OIICHUBATh HUX
JIOCTOBEPHOCTh, IPOTHO3UPOBATh H3MEHEHUE B
HOBBIX YCJIOBUSIX;

- YMEThb NEPEHOCUTh 3HaHUS B TMO3HABATEIbHYIO U
MPAKTUYECKYIO0 00JaCTH KU3HEEATEIbHOCTH,

- yMEeTh HMHTETPUPOBATh 3HAHHUS W3 PAa3HBIX
MpeIMETHBIX 00acTei;

- BBIIBUTaTb  HOBbIE  HUJEH,  Mpeajararb
OPUTMHAJIBHBIE MOAXObl U PELLIECHUS;

C#) Tunossle aaropuT™Mbl 00pabOTKU YHUCEN, YUCIOBBIX
MIOCJIEZIOBATEIbHOCTEN U MACCUBOB: IIPE/ICTABICHUE YUCIIAa B BUJIE
Habopa MPOCTHIX COMHOXKHUTENCH; HAX0XKACHIUE MAaKCUMaIbHOMN
(MMHUMAaNTEHOW) HU(PHI HATYPATHHOTO YMCIIA, 3aMCAHHOTO B CHCTEME
CUMCJICHUS] C OCHOBaHMEM, He MpeBblatoiuM 10; BeIUUCIeHne
0000IIEHHBIX XapaKTEPUCTUK DJIEMEHTOB MaCCHBA WJIM YHUCIIOBOM
MOCJIEZIOBATEIBLHOCTHU (CYMMBI, TPOU3BEIECHUS CPETHETO
apupMeTHUYeCKOT0, MUHUMAJILHOTO U MaKCUMaJIbHOIO JIEMEHTOB,
KOJIMYECTBA AJIEMEHTOB, yIOBJIETBOPSIOUINX 3aJaHHOMY YCIIOBHUIO);
COpPTUPOBKY 3JIEMEHTOB MAaCCHBA;




- CIIOCOOHOCTD UX MCIIOJIb30BAHMS B
IT03HABATENBHOU U COLMAIILHOM MPAKTUKE

OK 02.
Hcnonp3oBats
COBpPEMEHHbIE
CpeICTBa MOUCKA,
aHayn3a u
MHTEpIpeTau
uHpopmanuu, u
nH(pOpMaIMOHHbIE
TEXHOJIOTUH JUIs
BBITIOJIHEHUS 33124
npodeccuoHaTbHON
JEATeIbHOCTH

B o0s1acTH HEHHOCTH HAYYHOI'0 NO3HAHUA:
- c(OpPMUPOBAHHOCTb MUPOBO33pEHUS,
COOTBETCTBYIOILETO YPOBHIO
pa3BUTHS HAyKd M OOIIECTBEHHOM IMPaKTUKH,
KYJBTYD,

CHOCO6CTBYIOHIGFO OCO3HAaHUIO CBOCTO MECTa B

COBPEMEHHOMY

OCHOBAHHOTO Ha Jiasnore
TOJIMKYJIETYPHOM MHUPE;

- COBEPILIEHCTBOBAHUE SI3BIKOBOW W YUTATEIbCKOU
KyJIbTYypbl KaK CpPEJICTBA B3aMMOJICHCTBHS MEXITY
JIIOJIbMU U TIO3HAHUS MUPA;

- OCO3HAaHME LEHHOCTHM HAy4YHOM JIeATENbHOCTH,
TOTOBHOCTb OCYILIECTBIIAT IIPOEKTHYIO u
HCCIEI0BATENIbCKYIO IEATEIbHOCTh MHANBUTYaJIbHO
U B rpynIe;
OBJagenne YHHBEPCAJIbHbIMU Y4eOHbIMH
N03HABATEJbHBIMU 1CHCTBUAMM:

B) padoTa ¢ uHpopmanuei:

- BJIaJIETh HaBBIKAMH MOJIydeHUS WHGOPMALUU U3
HWCTOYHUKOB  Pa3HbIX
OCYUIIECTBJIATh MOUCK, aHAJIU3, CUCTEMATU3ALUI0 U
WHTEPIpETANI0 HHOOPMALIMU PA3TUYHBIX BUIOB U
(dhopM TIpeCTaBIeHNS;

- Cco3/laBaTh TEKCTHl B pa3iIHYHBIX (opmarax c

THIIOB, CaMOCTOATCIIBHO

ydeTOM Ha3zHaueHWs HHpopMalMu U  IeJIeBOR
aylIUTOpHM, BbIOMpas  ONTUMAIbHYIO  (opmy

NpCACTAaBJICHUA U BU3YyAJIN3allUU;

- BJIQJICTh MPEJICTABICHUSIMH O POJIH HHPOPMALIUH U CBA3aHHBIX C HEl
IPOIIECCOB B MIPUPOJIE, TEXHUKE U OOIIECTBE; MOHATHIMHU
«uHpopManusy, «<MHPOPMALMOHHBIN MPOLIECCH, KCUCTEMAN,
«KOMITOHEHTBI CUCTEMBD) «CUCTEMHBIN dPPEKT», «<MHPOPMALTHOHHAS
CHCTEMay, «CHCTEMa YIPaBJICHUS»; BIAJIETh METOIaMH MTONUCKA
uHpopManuu B ceTi IHTepHET; yMeTh KpUTHUECKHU OI[CHUBATh
UH(POPMAIINIO, TTOTyYSHHYIO U3 ceTH VIHTEpHET; XapaKTepru30BaTh
0oJpIIINE TAHHBIC, PUBOIUTH TIPUMEPHI HCTOYHUKOB WX TIOJYICHUS U
HaIpaBJICHUS HCIIOTh30BaHHUS;

- IOHUMAaTh OCHOBHBIEC IPUHLUIIBI YCTPOHCTBA U (PyHKIIMOHUPOBAHUS
COBPEMEHHBIX CTAIIMOHAPHBIX U MOOMIIBHBIX KOMIIBIOTEPOB;
TEH/IEHIINH Pa3BUTHS KOMIIBIOTEPHBIX TEXHOJIOTHif; BIAJETh
HaBBIKAMHU pabOThI C ONEPALIMOHHBIMUA CUCTEMaMHU M OCHOBHBIMHU
BUJAMHU IIPOTrPAMMHOI0 OOecriedeHus 1jIsl pellieHus y4eOHbIX 3a1a4 10
BbIOpPaHHOMN crienuaiIn3aluy;

- UMETb IIPEJCTABICHUS O KOMIIBIOTEPHBIX CETAX U UX POJIU B
COBPEMEHHOM MHUPE; 00 00IMX NPUHIMIIAX Pa3pabOTKH U
(YHKIIMOHUPOBAHUS HHTEPHET-TIPUIIOKECHUH;

- IOHUMATh OCHOBHBIE IPUHLIUIBI AUCKPETU3ALUHU PA3INYHBIX BUJIOB
UH(pOpMaLIUY; YMETh OIIpeeATh MH(POPMAIIMOHHBIN 00beM
TEKCTOBBIX, IPa()UUECKUX U 3BYKOBBIX JAHHBIX MTPU 3aJIaHHBIX
napameTpax JIMCKpeTH3aluy;

- YME€Th CTPOUTH HEPABHOMEPHBIE KOJIbI, IOMYCKAIOIIUE OJTHO3HAYHOE
JIeKoIupoBaHue cooOrieHuil (mpeuKcHbIe KObl); UCII0JIb30BATh
IPOCTENIINE KOJIbl, KOTOPBIE TO3BOJIAIOT OOHAPYKMBATh U UCHIPABIIATH
OLIMOKM MpH Tiepeiaue JaHHbIX;




- OLIEHUBATh JIOCTOBEPHOCTH, JIETHTUMHOCTh
nH(pOpMaINH,
MOPAJTBHO-3THYECKUM HOpMaM;

- HCIOJIb30BaTh CPEJICTBA HMH(POPMALMOHHBIX U

€C COOTBCTCTBHC IPAaBOBbBIM H

KOMMYHHKAIIHOHHBIX TEXHOJOTHII B pPEIICHUN
KOTHUTHUBHBIX, KOMMYHUKAaTHUBHBIX n
OpraHru3allMOHHBIX 3aga4 C CO6J'II-OI[€HI/I€M

TpeOOBaHUN SPrOHOMUKH, TEXHUKH O€30MaCHOCTH,

TUTHEHBI, pecypcocOepekeHusi, TMpaBOBBIX U
THYECKUX  HOpPM, HOPM  HH(OpPMAIMOHHON
0e30MacHOCTH;

- BJIQJICTh HaBBIKAMH PACIO3HABAHUS U 3aIUTHI
nHpopManuu, THPOPMaIMOHHOHN 6€30TaCHOCTH
JTUYHOCTH

- BJIQJIETh TEOPETUYECKUM aIlIapaToOM, TTO3BOJISIONIAM OCYIIECTBIIATh
MPEICTABJICHHUE 33JJaHHOTO HATYPAIBHOTO YHCIIA B PA3TUYHBIX
CHCTEMaXx CUHMCJICHHMS; BBITIOJHATH MPEOOPa30BaHUs JIOTHIECKUX
BBIPXCHUI, UCTIOB3YS 3aKOHBI alTeOphI JIOTHKHU; OTIPEIEISAThH
KpaTyailnii MyTh BO B3BEIIEHHOM I'pade U KOJIUYECTBO MyTel MEXIy
BEpIIMHAMU OPUEHTUPOBAHHOTO AIMKINYECKOTO rpada;

- YME€Tbh YUTaTh U TOHUMATh IPOTPAMMBI, PEATU3YIOIINE HECIOKHBIC
AITOPUTMBI 00pa0OTKN YHCIOBBIX U TEKCTOBBIX JAHHBIX (B TOM YHCIIE
MaCCHBOB M CHMBOJIBHBIX CTPOK) Ha BEIOPAHHOM TSI U3yUEHUS
YHUBEPCATHHOM SI3BIKE TPOTPAMMHUPOBAHUS BEICOKOTO YPOBHS
(ITackans, Python, Java, C++, C#); ananu3upoBaTh aIrOPUTMBI C
WCITOJIb30BaHNEM TAOJHI] TPACCUPOBKH; OTIPEACIIATH 0e3
HCIIOJIb30BaHUSI KOMITBIOTEPA PE3YIbTAThl BBHIIOJHEHHS HECTIOKHBIX
IPOrpaMM, BKITIOYAIOIIMX IIUKJIbI, BETBICHUS U MOIMPOTrPAMMBIL, IPU
3aJJaHHBIX UCXOJHBIX JAHHBIX; MOAU(PUIIMPOBATH TOTOBBIE TPOTPAMMBI
JUIS pEIIeHUs HOBBIX 3aJa4, UCIOJIb30BaTh UX B CBOMX Mporpammax B
KauecTBE MOJIporpamMmm (poueayp, GyHKIUN);

- YMETh CO3/1aBaTh CTPYKTYPUPOBAHHBIE TEKCTOBbIE TOKYMEHTHI U
JEMOHCTPAIIMOHHBIE MaTEepPHAaJIbl C UCIOJIH30BaHUEM BO3MOKHOCTEH
COBPEMEHHBIX TPOTPaMMHBIX CPEACTB M 00JIAYHBIX CEPBUCOB; YMEHHE
UCIO0JIb30BaTh TAOIMYHBIE (PEISILIMOHHBIE) 0a3bl IaHHBIX, B YACTHOCTH,
COCTaBIIATH 3aMPOCHI B 0a3ax JaHHBIX (B TOM YHCJIE BHIYHCIIIEMbIE
3aMpocChl), BBHITIONHATE COPTUPOBKY M TIOMCK 3amuceil B 6a3e NaHHBIX;
HATIOJIHATH Pa3pab0TaHHyI0 0a3y JaHHBIX; YMEHHE HUCIIOJIb30BATh
ANEKTPOHHBIC TAOIUIIBI JUIS aHAIK3A, IPEACTAaBICHUS U 00paboTKU
TaHHBIX (BKIIOYAs BBIYMCIEHUE CYMMBI, CpEHET0 apu(pMeTnyeckoro,
HanOOJIBIIIETO U HAMMEHBIIIETO 3HAUCHUH, peIlIeHHe YpaBHEHUN);




- YMETb HUCTIOJB30BaTh KOMIBIOTEPHO-MATEMATUYECKUE MOJCIIU ISt
aHaJIM3a 0OBEKTOB U MIPOIECCOB: (POPMYIMPOBATH LIETh
MOJICIMPOBAHUS, BBITIOJHATH AaHAIU3 PE3YyIbTAaTOB, IOJYYCHHBIX B
X0J1e MOJICIIMPOBAHUS; OLIEHUBATh a/ICKBATHOCTh MOJIEIN
MOJIEIUPYEMOMY OOBEKTY HJTH TPOLIECCY; MPEACTABISATh PE3YIbTAThI
MOJICIMPOBAHUS B HArJISITHOM BUJIC;

- YMeTb KJIacCU(PHUIIMPOBATh OCHOBHBIE 33JIa4H aHAN3a JTaHHBIX
(mporHO3UpOBaHKe, KIacCH(PUKAIINS, KITaCTepU3aIHs, aHAIN3
OTKJIOHEHUH ); TOHUMATh MOCJIE0BATEIIBHOCTD PEIICHHUS 3a71a4
aHaJM3a JaHHBIX: COOpP MEPBUYHBIX JAHHBIX, OYMCTKA M OIICHKA
KauecTBa JIAHHBIX, BBIOOP W/WUITH TIOCTPOEHUE MOJICTH,
npeoOpazoBaHNe JAHHBIX, BU3yalIn3alusl JaHHBIX, HHTEPIPETAIIHS
pe3yNIbTATOB;

- IMETh MPEJICTABIICHUS O 0a30BBIX MPUHITUIIAX OPTaHU3AIUU 1
(GYHKITMOHUPOBAHUS KOMITBIOTEPHBIX CETEH;

- YMETb OTIIPEIEIIATh CPEIHIOK CKOPOCTH Mepeaun JaHHBIX,
OIIEHUBATh U3MEHEHNE BPEMEHH Tepeaaun Py U3MEHEHUHN
nH(popMaImoOHHOTO 00BEMa JAHHBIX U XapaKTEPUCTUK KaHaJIa CBS3H;
- YMETb CTPOUTH KO, 00CCIICUNBAIONINN HAUMEHBIITYIO BO3MOXKHYIO
CPEIHIO0 UIMHY COOOIIEHHUS IPU U3BECTHON 4aCTOTE CUMBOJIOB;
MOSICHATD MPUHITUIIBI PAOOTHI MPOCTHIX AJITOPUTMOB CKATHS TAHHBIX;
- YMETh HCIIOJBb30BaTh MPHU PEUICHUH 33]1a4 CBOMCTBA MO3UIIMOHHOM
3alUCH YKCel, AITOPUTMBI IOCTPOEHUS 3aIIMCH YHUCIIa B TO3UIIMOHHOMN
CHUCTEME CUHMCIICHHUS C 3a/IaHHBIM OCHOBAHHUEM U NIOCTPOEHUS YHCIIa TI0
CTPOKE, COJIeprKalllel 3alKicCh 3TOr0 YUcia B IO3UIIMOHHON cCUCTEME
CUMCJICHHS C 33JJaHHBIM OCHOBAHHUEM; YMETh BBITIOJIHSTH
apudmMeTHUecKre OTnepauy B MO3UIIMOHHBIX CUCTEMAaX CUUCTICHHUS;
YMEHUE CTPOUTH JIOTUYECKOE BHIPAKEHUE B AUIBIOHKTUBHON U




KOHBIOHKTHBHOM HOPMAJIbHBIX (hOopMax 1o 3aJaHHOM TabIuIe
WUCTUHHOCTH; UCCIIEI0BATh O0IACTh HCTUHHOCTH BBICKAa3bIBAHUS,
COJIEpIKAIET0 MIEPEeMEHHBIE; PEIIaTh HECIOKHBIE JIOTHUECKUE
YpaBHEHHS; YMETh PElIaTh AITOPUTMUYECKUE 33/1a49H, CBS3aHHBIC C
aHaJIM30M IrpadoB (3a4a4u NOCTPOEHUS ONITUMAIBHOTO YT MEXIY
BepIIMHAMU Tpada, OTpeieIeHUs] KOJTUYECTBA Pa3InIHbIX MyTen
MEX/1y BEpLUIMHAMU OPUEHTUPOBAHHOTO allMKJINYECKOTO rpada);
YMETh HCIIOJIB30BaTh JIEPEBBS IIPH aHAIN3E U TIOCTPOCHUH KOJOB U IS
NpeICTaBICHUS apu(PMETHIECKUX BBIPAKEHUH, IPU PEIICHUH 337134
TIOMCKa ¥ COPTUPOBKH; YMETh CTPOHUTH JIEPEBO UTPHI IO 3aJ]AHHOMY
ANTOPUTMY; pa3padaTeiBaTh U 000CHOBBIBATH BHIUTPHINIHYIO
CTpaTEeruio Urpbl;

- IOHUMAaTh 0A30BBIE AITOPUTMBI 0OPAOOTKH YNCIIOBOM U TEKCTOBOM
nH(pOpMaLKH (3aITUCh YUCEIN B MO3UIIMOHHOMN CHCTEME CUHCIICHHUS,
JEIMMOCTb LeJIbIX YHCEN; HAXOXKCHHE BCEX MPOCTHIX YHCET B
3aJaHHOM JMarna3oHe; 00paboTKa MHOTOPA3PSIHBIX LIEIbIX YUCEIT,
aHAJIU3 CUMBOJIbHBIX CTPOK U JIPYTHX), AITOPUTMOB MOKCKA U
COPTUPOBKH; YMEHHE OIPEAEIATh CI0KHOCTh U3y4aeMbIX B Kypce
0a30BBIX AITOPUTMOB (CYMMHUPOBaHHE 3JIEMEHTOB MacCHBa,
COPTUPOBKA MacCUBa, epeOOPHbIE aNTOPUTMBI, ABOUYHBIN TIOUCK) U
MPUBOIUTH MPUMEPHI HECKOJIBKHUX AITOPUTMOB Pa3HOM CIOKHOCTH
JUIS pEIIeHUs OTHOM 3a/1a4H;

- BJIa/IETh YHUBEPCAJIbHBIM S3bIKOM IIPOrPAMMUPOBAHMSI BEICOKOTO
ypoBHs (ITackans, Python, Java, C++, C#), npenctaBieHUsIMHU O
0a30BbIX THUIIAX JAHHBIX M CTPYKTYpPax JaHHBIX; YMEHHE UCIIOJIb30BaTh
OCHOBHBIE YNPABJISAIONINE KOHCTPYKIMH; YMETh OCYIIECTBIATh aHAIN3
IPEI0KEHHON MPOTrPaMMBI: OTIPENIENIATh PE3YIbTaThl PaOOTHI
MPOrPaMMBI TPH 33JaHHBIX UCXOAHBIX JJaHHBIX; OTIPEACIATh, TIPH
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KaKHX UCXOJIHBIX JAHHBIX BO3MOKHO MMOTYYCHUE YKa3aHHBIX
PE3YNIbTAaTOB; BBISBIATH JAHHBIE, KOTOPBIE MOTYT MPUBECTH K OIIMOKE
B paboTe mporpaMmel; OPMYTHUPOBATE MIPEIUIOKCHHS TI0 YIyUYIICHHIO
POrPaMMHOTO KOJIa;

- YMETh pa3pabaThIBaTh U PEATH30BBIBATH B BHJIE TIPOTpamMM 0a30BbIe
QITOPUTMBI;, UCTIOJIE30BATh B MPOTPaMMaXx JaHHBIC PA3IMIHBIX THIIOB C
YYETOM OT'PAHWYCHHI Ha JUAITa30H UX BO3MOKHBIX 3HAYCHHH,
MPUMEHSITH ITPU PEIICHUN 33]1a9 CTPYKTYPBI TJAHHBIX (CITUCKH,
CJIOBapH, CTEKH, OYCPE]IH, JICPEBbs); IPUMEHSATH CTAHAPTHHIC H
COOCTBEHHBIE ITOAMPOTPAMMBI JIJIs1 00PaOOTKH YHUCIOBBIX JTAaHHBIX H
CUMBOJIBHBIX CTPOK; UCITOJIB30BATh MIPH pa3pabOTKe MpoTrpamMm
OMOIMOTEKH MTOTPOrPaMM; 3HATh (PYHKIIMOHAIBHBIE BO3MOKHOCTH
WHCTPYMEHTAJIBHBIX CPEICTB CPEIbl Pa3pabOTKH; YMECHHE
UCTIOJIB30BATh CPEJICTBA OTIIAJKHU MPOTPaMM B Cpejie
IPOTPaMMHUPOBaHUS; yMEHUE JOKYMEHTUPOBATh IPOTPAMMEI;

- YMETh CO3/IaBaTh BeO-CTPaHUIIbl; YMEHUE HCIIOJIb30BaTh
AJIEKTPOHHBIC TAOJHUIIBI [T aHATN3a, TPEIICTABICHUS U 00pabOTKH
JIAHHBIX (BKJIFOYAsi BBIOOP OMTUMAIBHOTO PELICHHUS, TIOA00D JIMHUH
TPEHIa, pelIeHHE 3a/1a4 MPOTrHO3UPOBAHUS ); BIIA/IETh OCHOBHBIMU
CBEJICHUSIMH O 0a3ax MaHHBIX, UX CTPYKTYpPE, CPEICTBAX CO3/IaHUS U
paboOTHI C HUMU; UCIIOJIB30BATh TaOJUYHBIC (PEIAIIMOHHBIC) Oa3bl
JTAHHBIX U CIIPABOYHBIC CHCTEMBI
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2. CTPyKTYpAa U cojiepKaHue 0011e00pa30BaTeIbHON ANUCIUTIINHBI

2.1. O6beM AUCHHUILIMHBI U BUABI Y4eOHOI padoThl

Bua yueOHoii padoTsl O0bem B
yacax*

O0beM 00pa3oBaTeIbHON NPOrPpaMMbl TUCIUTITHHBI 122
OcHoOBHOeE coiepkaHmne 70
BT. 4.
TEOPETUIECKOE O0yICHUE 50
MPAKTUIECKUE 3aHSITUS 38
IIpodeccuonaTbHO-OPHEHTHPOBAHHOE CO/IEPKAHNE (COIepKaAHMe 59
NMPUKJIAJIHBIX MOAYJIei)
Monayab 1. OCHOBBI AHAJIUTHKH M BU3YAJIN3ANNHN JAHHBIX* 16
BT. ..
TEeOopeTu4YecKoe o0yueHue 6
MPaKTUYECKHUE 3aHATHS 10
MoayJib 2. AHAIUTHKA W BU3YyaJIM3alusi JaHHBIX Ha Python* 18
BT. ..
MPAKTUYECKHUE 3aHATH 18
IIpome:kyTouHas aTTecTauMst JK3aMeH
UTOIro 122
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2.2. TeMaTH4eCKHUIi JIAH U colepKaHUe AUCHHILINHBI «MrdopmaTnkay»

HaumeHoBanue Conepxxanue yueOHOro Marepuasa (0CHOBHOE U NMPOPecCHOHATBHO- O6bem dopmupyemMbie
pa3aesoB M TeM OPHEHTHPOBAHHOE), 1a00pPaTOPHbIE U NPAKTHYECKHE 3AHATHS, IPUKJIAHOM 4acoB KOMIeTEeHI[UN
MOAYJ1b (NPH HAJIUYHMH)
OcHoBHoOe coaepxaHue
Paznen 1. Undopmauus u uHpoOpMauMOHHAS AeATEIbHOCTD YeJI0BeKa 22
Tema 1.1. OcHoOBHOE coepkaHue
Nudopmanus u [TonsiTHe «uHpOpMaII» Kak GyHIaMEHTATIbHOE MOHITHE COBPEMEHHOM HaYKH. OK 02
nH(pOpMaIMOHHbIE [IpencraBnennre 06 OCHOBHBIX HH(POPMALIMOHHBIX MTPOIIECCAX, O CUCTEMAX. 2
IIPOLIECCHI Komuposanue nudopmannu Nudopmanus n nadopMainoHHbIE MPOLIECCH
Tema 1.2. OcHoBHoOE coep:kaHue
[Toaxo1bl K U3MEPEHHUIO [Toaxonel k U3MepeHuIo nHpopmanuu (coaepKaTeNbHbIH, anpaBUTHBIH,
UHpopMauK BepOSTHOCTHBIN). Equnuiibl nsmepenus undopmarmu. Mapopmanmonusie 00bEKTHI 2
Pa3IMYHBIX BUJIOB. Y HUBEPCATBLHOCTH JUCKPETHOTO (IM(PPOBOTO) MPEICTABICHUS OK 02
unpopmanuu. Ilepenaua u xpanenue undopmanuu. Onpenenenre o0bEMOB
pa3IUYHbIX HOocUuTenel nHbopmanuu. ApxuB nHGOpMaIK
[IpakTdeckue 3aHATUS 2
Tema 1.3. OcHoBHOE coepkaHne
Komnerorep u mupposoe [IpuHIUIIBI TOCTPOEHUSA KOMIIBIOTEPOB. [IpUHIIMI OTKPBITOM apXUTEKTYPHI.
IIPEACTABICHUE Maructpainb. AnnapaTHoe yCTpOWCTBO KOMITbIOTepa. BHemHsAs naMsTh. Y cTpoiicTBa OK 02
MH(OPMAIHH. BBOJ1a-BbIBOJA. [lokonienuss O9BM. Apxutekrypa OBM 5 nokosnenus. OCHOBHbIE 2
VYCTpOUCTBO KOMITBIOTEPA | XapaKTePHCTHKU KOMITBIOTEpOB. [IporpaMmmHoe obecriedeHue: KiacCH(puKaus u ero
Ha3zHavYeHHUe, CeTeBOE NMPOrpaMMHOE obecriedeHue
Tema 1.4. OcHoBHOE coaep:kaHue
[IpencraBieHne 0 pa3IM4YHbIX CUCTEMAX CUMCIICHUS, IPEJICTABICHHUE BEILIECTBEHHOTO 2 OK 02

YHCJIa B CUCTEME CUUCICHHUS C JIFOOBIM OCHOBAaHHEM, IICPCBOJ YHCJIa U3 HEASCATUYHOM
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Komuposanne
nHpopmanuu. CHCTEMbI

MO3UIIMOHHOM CHCTEMBI CYMCIICHHUS B IECSITUYHYIO, TIEPEBO/] BEIIECTBEHHOTO YUCIIA U3
10 CC B gpyryro CC, apucpmernyeckue neiictsus B pazubix CC.

CUHCIICHUS [IpencraBieHre YUCIOBBIX TAHHBIX: OOIIME MPUHITUIIBI TIPEJCTABIICHUS JAHHBIX,
(hopMaThI MpeACTaBICHUS YHCEIT.
[IpencraBieHre TEKCTOBBIX JAHHBIX: KOJOBBIC TAOIHIIBI CAMBOJIOB, 00BEM TEKCTOBBIX
JTAHHBIX.
[IpencraBnenue rpadpuIecKux JaHHBIX.
[IpencraBieHne 3ByKOBBIX JIAHHBIX.
[IpencraBnenue BUICOJaHHBIX.
KomupoBanue TaHHBIX TPOU3BOJIHLHOTO BHIA
[IpakTuyeckue 3aHITHS
Tema 1.5. OcHoBHoOE coep:kaHue
DneMeHThI OcHOBHBIE IOHATHS ANTreOpbl JIOTUKH: BHICKA3bIBAHUE, JIOTHYECKUE OTMEPalUH,
KOMOMHATOPHKH, TEOPUH | IIOCTPOECHUE TAOIMIIBI HCTHHHOCTH JIOTHYECKOTO BhIpaXkeHHUs. I paduuecKuii MeTo OK 02
MHOKECTB U anreOps! oruku. [lonstue MHOkecTBa. MonIHOCTh MHOXeCTBa. Ornepaiuu Haj
MaTe€MaTHYECKOM JIOTUKH | MHOKECTBaMH. PellieHre JIOTHYECKHX 3a/1a4 rpadMuecKuM CIioco0oM
Tema 1.6. OcHoOBHOE coepkaHmne
KowmmbrotepHsle ceTu: Kommnwrotrephsie cetn ux kinaccudukanus. Pabora B mokansHOM cetn. Tomonoruu OK 01
JIOKaJIbHBIE CETH, CETh JoKanbHBIX ceTell. OOMeH nanHbIMU. [ o0anbHas cets MHTEpHET. |P-anpecanysi. OK 02
Hurepuer [IpaBoBbie OCHOBBI pabOTHI B ceTu MHTEpHET
Tema 1.7. OcHoBHOE coepkaHne
Cnyx06b1 HTEpHETA Cnyx0b1 1 cepBuchl IHTepHeTa (3N1EKTpOHHAS TOYTa, BUACOKOHDEepeHIINH, (OPYMBI,
MeCCEeH/IKEephI, connaibable ceTh). [lonck B UHTepHeTe. DNeKTpoHHAs KOMMEPITUSL. OK 02
[udpoBbie cepBHUCH TOCYAAPCTBEHHBIX yCIyr. JloctoBepHOCTh HHGOpMAIIUU B
Hurepuere
[IpakTdeckue 3aHATUSL
Tema 1.8. OcHoBHOe coaepxanne OK 01
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CereBoe xpaHeHUE
JTAHHBIX U TU(PPOBOTO

Opraauzanus JMIYHOTO HHAOOPMAIIHOHHOTO MpocTpaHcTBa. O0MauHbIe XpaHUITUINA
naHHbIX. Pa3nenenue npas goctyna B o0nauHbIX Xpanuwiuinax. KomiekruHas padbora

OK 02

KOHTEHTA Haj nokymentamu. CoOmtoieHue Mep 6€30MmacHOCTH, MPEA0TBPALIAIONINX HE3AKOHHOE
pacnpocTpaHeHue NePCOHAIbHBIX JaHHBIX
[IpakTrueckue 3aHITHS 2
Tema 1.9. OcHoBHOE coJiepxKaHue
Nupopmanrionnas Nudopmannonnas 6ezonacHocTs. 3amura nadopmanuu. MadopmannonHas
0€30MmacHOCTb 6e3omacHOCTb B MUpe, Poccuu. BpenoHocHbie mporpaMMbl. AHTUBHUPYCHBIE OK 01
nporpaMmsbl. bezonacHocTs B UHTEpHETE (CeTeBbIE YIPO3bl, MOIIIEHHUYECTBO). TpeH IbI 2 OK 02
B pa3BUTUHU IU(PPOBBIX TEXHOJIOTHI; PUCKU U MPOTHO3BI NCIOJIb30BaHUS IIU(POBHIX
TEXHOJIOTHl IPU pelIeHNH NMPoPecCUOHANbHbIX 331a4U
Pa3nen 2. UcnoJsib30BaHHe MPOrPaAaMMHBIX CHCTEM M CEPBUCOB 22
Tema 2.1. OcHoBHoOE coep:kaHue
OO0paboTka nHpOpMaMK | TeKCTOBBIE JOKYMEHTHI. BHIBI IIpOrpaMMHOTo oOecriedeH s 1iist 00pabOTKH TEKCTOBOM 9
B TEKCTOBBIX Ipoueccopax | mapopmaruu. Co3iaHne TEKCTOBBIX IOKYMEHTOB Ha KOMITBIOTEPE (OTIEpaIiK BBOA, OK 02
penakTupoBaHus, (GOpMaTHPOBAHHMS )
[IpakTuyeckue 3aHsTUSA 2
Tema 2.2. OcHoOBHOE coepkaHmne
Texnonoruu cozaanust MHorocTtpann4Hble TOKyMeHTbl. CTpyKTypa I0OKyMeHTa. [ UIIepTeKCTOBbIE JOKYMEHTBHI. 2
CTPYKTYPUPOBAHHbIX CoBmecTHas pabota Haa qokyMeHToM. [11a0noHBI. OK 02
TEKCTOBBIX JJOKYMEHTOB
[IpakTuyeckue 3aHsTUSA 2
Tema 2.3. OcHoBHOE coaep:kaHue
Komnsrorepnas rpadpuka u | KomnerotepHas rpaduka u e€ Buapl. DopMaTbl MyJIbTHMEIUHHBIX (ailoB.
MyJIbTUMEINA I'papuueckue penakropsl (IIO Gimp, Inkscape). [Tporpammsl no 3anucu u 2 OK 02
penaktupoBanus 3Byka (IIO AynuoMactep). [Iporpammsl penaktupoBanus suaeo (110
Movavi)
[IpakTuyeckue 3aHATUSA 2
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Tema 2.4.

OcHoBHOE coacpkaHue

OK 02

Texnonorun 06paboTKH Texnonoruu o6pabOTKHU pa3IMUHBIX O0BEKTOB KOMIBIOTEPHOU rpaduku (pacTpoBbIC U 2
rpaduuecKkux 0ObEKTOB BEKTOPHBIC H300pakeHUsI, 00padOTKa 3ByKa, MOHTAX BHUJICO)
Tema 2.5. OcHoBHOE coJep:kaHue OK 02
[Ipencrasienue Butbl KOMITBIOTEPHBIX MTpe3eHTarwi. OCHOBHBIE dTabl Pa3pabOTKH MPE3CHTAITNH. 2
pohecCHOHAIbHON Anumanus B npezenrtanuu. [1la6nonsl. Komnosuus 00beKTOB pe3eHTaluu
uH(OpPMALHK B BUIE [pakTuYecKue 3aHsTHs 5
TIPEe3CHTAIHIA
Tema 2.6. OcHoBHoOe coJepxaHne 9 OK 02
WNHTepakTHBHBIE W [TpuHIMIE MyJTbTHMETUS. IHTepaKTUBHOE MTPE/ICTaBICHHE HHPOPMAIIUT
MYJIbTUMEIUIHBIE [IpakTdeckue 3aHATUSA 2
00BEKTHI HA ClIaNIe
Tema 2.7. OcHoBHoOE coep:kaHue OK 02
['umeprekcroBoe S3bik pazmerku runeprekcta HTML. Odopminenne runeprekcToBoii ctpaHulibl. Beo- 2
MIpe/ICTaBICHHUE CalThl U BEO-CTPaHULIBI
uHpopmauu [IpakTdeckue 3aHATUS 2
Pa3nen 3. UndgopmanuoHHoe MOIeJINPOBAHUE 28
Tema 3.1. OcHoBHoOE coiep:kaHue OK 02
Monpenu u [IpencraBieHre 0 KOMIBIOTEPHBIX MOAETAX. Buabpl Moseneil. A1eKBaTHOCTh MOJICIH. 9
MOJENTUPOBaHUE. DTaIlbI OcHOBHBIE ATAIbl KOMIIBIOTEPHOTO MOJCITUPOBAHUS
MO/IETTUPOBAHUS
Tema 3.2. OcHoBHOE coepkaHne OK 02
Cnuckw, rpadsl, nepesbsd | Ctpykrypa nHpopMmanuu. Criucku, rpadsbl, 1epeBbsi. AJITOPUTM ITOCTPOEHHUS JepeBa 2

peleHni

OcHoBHOE coaep:kaHue 2 OK 02
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Tema 3.3.
MaremMmaTtudeckue MOJIEIN
B PO eCCUOHATILHOI

ANropuTMbI MOJEIMPOBAHUS KpaTUalIuX MyTel MEX 1y BeplInHAMU (AJITOpUTM
JeiikcTpbl, MeToa AMHaMUYECKOTO MTPOrPaMMUPOBAHHUS). DIEMEHThI TEOPUH UTP
(BBIMTpBIIIHASI CTPATErUs)

obnactu [TpakTHYecKHe 3aHATHsI
Tema 3.4. OcHoBHoOe coaepxaHne OK 01
[TonsTue anropurma u Ionsitue anroputma. CpoiictBa anropurma. Crnoco0s! 3anucu aropurma. OCHOBHBIE
OCHOBHBIC QITOPUTMUYECKHE CTPYKTYPBI. 3alIUCh AITOPUTMOB Ha A3bIKE IPOrPaMMHUPOBAHUS
IrOPUTMUYECKIE (Pascal, Python, Java, C++, C#). AHanm3 alropuT™MOB C IIOMOIIIBIO TPACCHPOBOYHBIX
CTPYKTYpBI TabIHIL
[IpakTrueckue 3aHATHSA
Tema 3.5. OcHOBHOe cojiep:KaHne OK 02
AHanu3 alropuTMOB B CrpykTyprpOBaHHBIE THIIBI TaHHBIX. MaccuBbl. BerioMorarenbHbIe alrOPUTMBL. 3aa4un
poQecCHOHATBHON MIOMCKA 3JIEMEHTA C 33JJaHHBIMU CBOMCTBAMU. AHAJIN3 TUIIOBBIX aJITOPUTMOB 00pabOTKH
oOnactu 4HCeJl, YACIOBBIX TOCIENOBATEILHOCTEN U MACCUBOB
[IpakTuueckue 3aHITHS
Tema 3.6. OcHoBHoOE coiep:kaHue OK 02
ba3bl 1aHHBIX Kak MOJIENb | Ba3bl JaHHBIX Kak MOJEIb IPEAMETHOM 00acTu. TaOmuIbl U peNsIHOHHbIC 0a3bl
peIMeTHOH 0baacTu JAHHBIX
[IpakTueckue 3aHATUA
Tema 3.7. OcHoBHOE coepkaHmne OK 02
Texunonoruu o6padboTKH TaGnuunslit nponieccop. IIpuemsl BBoa, pelakTUpOBaHUsL, POPMATUPOBAHMS B
uH(pOpMaLUHK B TabMUYHOM Tiporieccope. Anpecanusa. CopTUpoBKa, PHIBTPAIMs, YCIOBHOE
3JIEKTPOHHBIX TabNUIIaX (dopmaTupoBaHue
[IpakTueckue 3aHATUSA
Tema 3.8. OcHoBHOE coaepxanne OK 02

®opmynsl U pyHKIMU B
AJIEKTPOHHBIX TaOIHIIAX

®opmynbl U GYHKIIUH B 3JIEKTPOHHBIX Tabiaumax. BerpoeHusle GyHKINU U UX
UCIOJb30BaHue. MaTeMaTHUecKue U craTucTuyeckue QyHkuu. Jlornyeckue GyHKIUH.
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®dunancosbie GyHKIUU. TekcToBbie QyHKIMU. Peanm3anmsi MaTeMaTHUECKUX MOJICTICH B
AJIEKTPOHHBIX TaOIHUIIaX

[IpakTrueckue 3aHATHS 2
Tema 3.9. OcHoBHoOe cogepxaHne OK 02
Busyanu3aius T1aHHBIX B Busyanu3aius JaHHBIX B JIEKTPOHHBIX TaOIHIIAX 2
AIEKTPOHHBIX TAOIUIIAX
[IpakTueckue 3aHITHS 2
Tema 3.10. OcHoBHoOe coaepxaHne OK 02
Monenuposanue B MonennpoBaHue B 31EKTPOHHBIX TabyMLax (Ha MpuMepax 3ajad u3 npodeccuoHanbHOM 2
ANEKTPOHHBIX TAOJIHIIAX obmacTn)
(Ha mpuMepax 3anad u3 [TpakTHYeCKHE 3aHATHS
npodeccuoHaTbHON 2
obmacTn)
TIpodeccHoHATLHO-OPHEHTHPOBAHHOE COJePKAHNe (Coep:kaHne IPUKIATHOTO MOLYJIs1)
IMpukaagnoii moayasn 1 OCHOBBI AaHAJTUTHKH ¥ BU3YAJIH3AIUH JAHHBIX 28
Tema 1.1. Conepxxanue 8 OK 02
Mojenn JaHHBIX Hancrpoiika Excel Power Pivot, TabnuuHoe mpeacTaBiacHe JaHHBIX, SKCIOPT JaHHBIX, TIK* ...
MOJIENU TaHHBIX, OOJIbIINE TAaHHBIE
Teopernueckoe oOyueHue 2
[IpakTdeckue 3aHATUS
Tema 1.2. Conepxanue 6 OK 02
Busyaam3zanusi 1aHHbBIX Anamutrueckuii cepsuc Yandex Datalens: O6muit 0630p, Bo3MoskHOCTH. Perucrparius, IIK...
untepdeiic. Mapkermnneiic, moakmouenue. Co3aaHue 4apToB U 1amOopaoB
TeopeTtuueckoe oOyueHue 2
[IpakTdeckue 3aHATUS 4
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Tema 1.3. Conepxanue 6 OK 02
IToTokM HaHHBIX IIK...

Ananutnueckuii cepsrc Yandex Datalens: [Totoku nanubiX. [TogkiroueHne K CYCTIUKY

Yandex meTpuku

Teopernueckoe oOyueHue 2

[IpakTuueckue 3aHsITHS 4
Tema 1.4 Conepxanue 6 OK 02
[IpunsaTHE pemeHnii Ha Ananutnueckuii cepsuc Yandex Datalens: Tlpunstue penieHuii Ha OCHOBE JAQHHBIX. IIK...
OCHOBE JTAHHBIX I'eonanuble. TenmoBbie KapThl

Teopernueckoe oOyueHue 2

[IpakTrueckue 3aHATHSI 4
Tema 1.5 Conepxxanue 6 OK 02
[TpoekTtHas padoTa. Ketic Ananmutrueckuii cepsuc Yandex Datalens: Pabora ¢ maraceramu. Kelic anann3a qanHbIX IIK...
aHaJIM3a JTaHHBIX [IpakTueckue 3aHATUSL 4
IMpukaagnoii Mmoxyan 2 AHAIMTHKA H BU3yaJIu3alust JaHHBIX Ha Python 24
Tema 2.1. Conepxxanue 2 OK 02
BBenenue B s3bIK WuTepakTuBHas cpefa nporpammupoBanue Ha Python. BBoa 1 BbIBO TaHHBIX. IIK...
[IPOrPaMMHPOBAHHSI Oyukiuu print(), input(). Tuns! raHHBIX. MaTeMaTHYECKHE ONEPAIUHU C HEIBIMU 1
Python BEIIEeCTBEHHBIMHU YHUCIIaMU

[IpakTdeckue 3aHATUSL 2
Tema 2.2. Conepxanue 4
OcHOBHBIE [TonsiTHe MOTHYECKNX BBIpAKEHUH U onepaniuii. JJu3bIOHKIINS, KOHBIOHKIIHS, OK 02
AITOPUTMUYECKHE otpunianue. Tabnuna uctunHocTu. [IpoBepka ycnosus B Python. Cunrakcuc IIK...
KOHCTpyKIuH Ha Python uncrpykuui if, if-else, if-elif-else. Peanuzarust rukinyueckux anroputmos B Python.

Oynxkius range(). Cunrakcuc nukia for, nukina while

[IpakTdeckue 3aHATUSL 2
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Tema 2.3. Conepxanue OK 02
Pabota co criuckamu u [Moustitue crincka B Python. Co3nanue v cunThIBaHUE CITUCKOB. DYHKIIMK U METOTbI IIK...
CIIOBapsMU cruckoB. [lonsaTue cnoapst. OTimuus cioBapeii ot cruckoB. Co3lanue cloBapsl.

Merons! cnoBapeii. [IpuMeHeHNEe CITUCKOB M CII0Bapel B pealIbHbIX 3aa4ax.

[IpakTuueckue 3aHsITHS
Tema 2.4. Conepxanue OK 02
AHaNMTHKA JJAHHBIX Ha [MousTue naHHbIX, OONBIIKX JaHHBIX. Habops! qanubix. [Tnardgopma Kaggle. IIK...
Python bubmmoreka Pandas. O6nextsr Series u DataFrame. Tlonyuenue o6rieit naGOpMAIHK O

NMaHHBIX. HIEKCcAIUs TI0 YCIOBUSAM M H3MEHEHHE JaHHBIX B TA0JIAIIAX.

[IpakTruueckue 3aHsITHs
Tema 2.5. Conepxanue OK 02
AHanu3 TaHHBIX Ha IloHsATHE CTATUCTHKH, ONHCATEILHOM cTaTHCTHKHU. OnrcaTeIbHBIN aHAINU3 JaHHBIX. IIK...
NPAaKTUYECKHUX IpuMepax | OCHOBHBIC ONUCATEIbHBIC CTATHCTUYECKUE BEIMIUHBI (4acTOTa, CPEeTHEe

apudmernyeckoe, MeaHa, MOJa, pa3Max, CTaHIapTHOE OTKJIOHEHHE). DyHKINH

omnucareNbHO# ctatucTuku B Python Pandas. [TpakTika BEIYHCICHUS OMUCATENbHBIX

CTaTUCTHYCCKHX BenuunH B Python Pandas

[IpakTrdeckue 3aHATUS
Tema 2.6. Conepxxanue OK 02
OcHOBBI BU3yaIM3aluu Heob6xomuMocTh BU3yanu3aluy JaHHbIX A5 aHanu3a. [loHsTie HaydHO# rpaduky. IIK...
JaHHBIX bubnunorexka Matplotlib. IToustue pucynka 8 Matplotlib. OcHoBHbIe BHIBI TpadHKOB

(rucrorpamMmsbl, IMarpaMMbl paccesiHUs, TuarpaMmma pasmaxa, TUHeHbIN rpaduk,

KpyroBasi AuarpamMma, TerioBbie KapThl). OCHOBHBIE rpaduuecKkue KOMaHabl B

Matplotlib

[IpakTdeckue 3aHATUS
Tema 2.7. Conepxanue OK 02
[IpoextHas pabota XapakTeprucTHKa OCHOBHBIX 3TAIoOB Mpoliecca aHaan3a JaHHbIX. [loaroToBKa JaHHBIX. IIK...

«AHanus 00JIBIIHUX

HccnegoBanue u BU3yalIU3alUus JaHHBIX. HOCTpOeHI/Ie HpCﬂCKaSaTCHBHOﬁ MO ACIIN.
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JIAHHBIX B WuTepnperanys pe3yibTaToB aHaIn3a. Peanusanys OCHOBHBIX 3TaloB IpoLecca

podecCHOHATTBHOM aHaM3a JaHHBIX Ha IpUMepe Habopa JaHHBIX U3 MPO(PECCHOHAIBHOM chephl

chepe» IIpaKTUYECKHE 3aHATHS 4
IIpomexyTouHas aTTecranus

IK3AMEH

Bcero 1224.
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3. YciaoBus peajim3anuu nNporpaMmmal 06m606p330BaTeJILHOI7[ AU CHHUITJIMHBI
3.1. TpeﬁoBaHI/m K MUHUMAJILHOMY MaTE€pUAJbHO-TEXHUYCCKOMY o0ecne4yeHn 1o

Peanuzanus qucuuruiiael TpedyeT Hau4ust y4eOHOM KOMITBIOTEPHOM TabopaTopun HHYOPMATHKH.
ObopynoBaHre KOMIBIOTEPHO 1Ta00paTOPHH:
HOCaJ0YHBIC MECTa 10 KOJIMYECTBY 00YJarONINXCS;
paboyee MECTO IpenoJaBaTes;
MapKepHasi JOCKa;

e yueOHO-METOANYECKOE OOECTIEUECHHE.
TexHuueckue cpecTBa 00yIeHHS:

® KOMIBIOTEPHI 10 KOJUYECTBY 00YyUaIOIINXCS;
JIOKaJIbHasgd KOMIIBIOTCPHAA CETh U riio0aibpHas CeTh I/IHTepHeT;
JIMIICH3MOHHOE CHCTEMHOE H IIPHKJIAIHOE IPOrPaMMHOE 00ECIICUCHHE;
JIMIIEH3MOHHOE aHTHBUPYCHOE MPOrpaMMHOE 00eCIICUeHHE;
JIIIEH3MOHHOE CIIeNNAIM3UPOBaHHOE IPOrpaMMHOE 00ecIiedeHNE;
MYJIbTUMETAATPOEKTOP.

3.2. Nudopmanuonnoe odecnieuenne odyuenus. [lepeyeHb pekoMeHayeMbIX y4eOHbIX
usnanuii, UHTepHer-pecypcoB, 10NOJHUTEIBHON JIUTEPATYPHI

Jia peanuszanuu nporpammbl  OMOIMOTEUHBIH (OHA 00pa3oBaTeNbHONW OpraHU3aLUU
JOJIKEH UMETh MeYaTHbIe W/WIN 3JIeKTPOHHBIE 00pa3oBaTenbHble U HHPOPMAIIMOHHBIE PECYPCHI,
PEKOMEH/IOBaHHBbIE Il UCIOJb30BaHUsA B 00pa30BaTEIbHOM IIPOLIECCE, HE CTapule MSTH JIET C
MOMEHTA U3/IaHMsL.

PexomeHtyemble eyaTHble U3/1aHus [0 peain3aliy 001eo0pa3oBaTeIbHON TUCIUIIIMHEI
IIPEJCTABICHbI B METOIMYECKUX PEKOMEHAALUAX 10 OpraHu3alui 00yueHMsL.

3.2.1. OcHOBHBIC [IEYATHLIC U3TAHUA

1. T'aBpwoB, M. B. HMuadopmaruka ¥ WHPOPMAIMOHHBIC TEXHOJOTHUU: YYCOHUK JIsI
cpennero mpodeccruonansHoro 0Opazoanus / M. B. I'aBpuios, B. A. KnmumoB. — 4-¢ usn.,
niepepad. u gom. — Mocka: U3mparensctBo FOpaiit, 2020. — 383 c.

2. 3umun, B. I1. Uudopmaruka. JlabopaTopubiii npaktukym B 2 4. Yacte 1 : yueOHOE
nocobue s cpenHero npodeccrnonansHoro obpazosanus / B. I1. 3umun. — 2-e usa., ucnp. u
non. — Mocksa: U3partensctBo FOpaiit, 2020. — 126 ¢ 27

3.2.3. JlonoJHUTEIbHbI€ HCTOYHHUKH

1. Axonos, A. C. KomnbioTepHoe MoienrpoBaHue: YIeOHUK U MPAKTUKYM JUIsI CPEAHETO
npodeccuonanbHoro odpazosanus / A. C. AkonoB. — Mocksa: U3narensctBo FOpaiit, 2020. —
389 c. — (Ilpodeccuonanpuoe oopazoBanue). — ISBN 978-5-534-10712-8.

2. Jlemun, A. HO. Undopmaruka. JlabopaTopHblii MpakTHUKyM: yd4eOHOe mocoOue s
cpenHero mpogdeccuonansHoro obpazosanus / A. HO. Jlemun, B. A. JlopodeeB. — Mockaa:
W3parensctBo FOpaiit, 2020. — 133 c.
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4. KoHTPOJIb U OLIEHKA Pe3yJIbTATOB 0CBOEHHS 00111e00pa30BaTeIbHOM U CHHUIIIHHBI
KoHTpoIb M oOLEeHKA pe3ylbTaTOB OCBOCHUS O00IIe00pa30BaTEIbHON IUCITUTUTHHBI

PacKpBIBAIOTCS Yepe3 TUCHUIUTMHAPHBIE PEe3YNIbTaThl, HAIIPAaBICHHBIE Ha (POPMUPOBAHKE OOLIUX U

npoeccHOHATBFHBIX KOMIIETSHIIUH 10 pa3ziesiaM U TeMaM COAEp)KaHusl yueOHOTO MaTepuara.

Oomas/npogeccnoHaIb Pazngen/Tema THun oeHOYHBIX MepONPUATHIA
Hasl KOMIIETEeHIUsI

OK 01 Tema 1.6 Tema 1.9 Tema 3.5 TecrupoBanue

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 BrinosiHeHue IpakTUYECKUX
Tema 3.4 3aJaHuil

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, [Tpuknagasie Moayau 1-2 KontpospHast pabora

OK 02, [Tpuknagasie Moayau 2-8 [IpoekTHas paboTa

OK 01, OK 02 Bce momymu BrimoniHeHue 3amasnii
nuddepeHInpoOBaHHOTO 3aueTa
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