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1. O0mas xapakrepucTuka pado4eii mporpaMMsbl
o0mmeodpasoBaTeabHOM AUCHUILINEBI «MHpopMaTka»

1.1. MecTo IMCUUILIMHBI B CTPYKTYpe o0pa3oBarejbHOM nporpammbl CIIO:
O6meobpazoatenbHas  gucuuminHa «MHOOPMATUKA»  sBiusetcs
o0s3aTeNbHON  YacThio  00IIE00pa30BaTENbHOTO  IUKIA  00pa3oBaTeIbHOM
nporpammsbl B cootBeTcTBUM ¢ PI'OC CIIO mo mpodeccun 09.01.04 namagumk
anmnapaTHbIX U POTPaMMHBIX CPEACTB MHPOKOMM YHUKALIMOHHBIX CUCTEM

1.2. lleu u mu1aHupyeMble pe3yJabTaThl 0CBOEHUS TUCIIUIINHBI:
1.2.1. Hean aucumnIvHbI

Conepxxanue MPOTrpamMMbl 001eo0pa3oBaTebHON JUCIIUTIIIAHBI
«adopmarrkay HampaBIeHO Ha JOCTHXXEHUE CICAYIONIUX IIeJIe: OCBOCHUE
CUCTEeMbl 0a30BBIX 3HAHWM, OTPaXKAIOIIUX BKJIaa WHDOPMATUKU B (DOPMUPOBAHUE
COBPEMEHHOW HAYYHOW KapTUHBI MHpa, POJb MHPOPMALMOHHBIX MPOIECCOB B
COBPEMEHHOM O0O0IIIeCTBE, OMOJIOTMYECKUX M TEXHUYECKUX CHUCTEMax; OBJIAJICHUE
YMEHHUSIMU TPUMEHSITh, aHAJIM3UPOBATh, MPEoOpa3oBbIBATH HH(GOPMAIIMOHHbBIE
MOJIENIM pEaNbHBIX OOBEKTOB M TMPOIECCOB, HUCIOJIB3YS MpU 3TOM LUDPPOBBIE
TEXHOJIOTMM, B TOM WYHCII€ NPU H3YYEHUU JPYTHX AUCHUIUIMH; PpPa3BUTHE
MO3HABATEIBHBIX HHTEPECOB, MHTEIJIEKTYaJbHBIX M TBOPUECKHX CIOCOOHOCTEM
MyTeM OCBOCHHS M WCIIOJNB30BAaHUA METOAOB HH(POPMATUKH U IU(PPOBBIX
TEXHOJOTUNA TIPU HW3YYECHUH PpaA3IMYHBIX Y4YEOHBIX MPEIMETOB; BOCIHTAHHE
OTBETCTBEHHOTO OTHOIICHUS K COOJIIOJICHUIO ATHYECKHMX M TIPABOBBIX HOPM
MHPOPMAIIMOHHON ~ JIeATeNbHOCTH; MPUOOPETEHHWE  OMNbITa  HMCIOJIb30BAHUS
MUMPOBBIX TEXHOJOTUH B WHAWBUIYAIbHOW W KOJUIGKTUBHOM y4eOHOW U
[TI03HABATEIBHOW, B TOM YUCJIE IPOECKTHOM JIEATEIBHOCTH.



1.2.2. Ilnanupyemble pe3yJibTaThbl 0CBOeHHS 001Ie00pa3oBaTe1bHON AUcHUILVINHBI B c0oTBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe ®I'OC COO

Koan
o Iliianupyemble pe3yJbTAThl 0CBOCHHUS JUCHMILIIHHBI
HANMEHOBaHHEe
OpPMHUPYEMBIX
popmupy . Oo0mue JAucuunjanHapHbie
KOMIIeTeH M




OK 01. Bei6uparp
CIOCOOBI PEIICHHUS
3amau
poheccHOHATLHOM
JeSATEIbHOCTH
MPUMEHUTEIHHO K
pa3IMYHBIM
KOHTEKCTaM

B yacTu TPy10BOT0 BOCIMTAHMS:

- TOTOBHOCTH K TpYyIy, OCO3HaHHE IIEHHOCTU
MacTepCTBa, TPYAOIIO0UE;

- TOTOBHOCTh K  aKTUBHOU  JEATEIbHOCTH
TEXHOJOTHYECKOM U COLMAIIBHON HAIPaBJICHHOCTH,
CIIOCOOHOCTh ~MHHIIMUPOBATH, IUTAHUPOBATH U
CaMOCTOSITEJILHO BBITIOJIHATH TaKyIO ACSITEIBHOCTD;
- HHTEpEC K pa3IMYHBIM cdepam
podecCHOHABHOM JIeATEIIBHOCTH,

OBinajgeHne  yHHUBepCAJbHBIMH  y4eOHBIMH
NMO3HABATEJIbHBIMU 1eHCTBUAMM:

a) 0a30BblIe JJOTHYECKHUE JIeliCTBUSI:

- CaMOCTOSTEIIBHO (bopMyIHpoBaTh u
aKTyalu3upoBaTh MpoOJieMy, paccMaTpuBaTh e€e
BCECTOPOHHE;

- yCTaHaBJIIMBATh CYIIECTBEHHBIN MPHU3HAK WA
OCHOBaHUSI JUUIi CpPaBHEHHWS, KIacCU(PHUKAIUA W
000011IeHM;

- ONpeneNsTh LEeIH JIeATENbHOCTH, 3a/laBaTh
napaMmeTpsl U KPUTEPUU UX JOCTHKECHHUS;

- BBISBJISATH 3aKOHOMEPHOCTH M MPOTHUBOpPEUHS B
paccMaTpuBaeMbIX SIBJICHUSX;

- BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTb, OLIEHUBATH
COOTBETCTBUE pE3yJIbTaTOB LEJSIM, OLIEHUBATh
PHUCKHU MOCIEACTBUM NEATEIILHOCTH;

- pa3BHBaTh KPEaTUBHOE MBIIUICHUE TIPU PEIICHUU
KU3HEHHBIX TPoOIeM

0) 0a30BbIE HCCJIEA0BATEIbCKHE HeHCTBHS:

- BJIaJIETh HaBbIKAaMU y4€0HO-HUCCIIeI0BATENbCKON U
MPOEKTHOM NI€ATENbHOCTH, HaBbIKAMU Pa3peleHUs
npobiem;

- BBISIBJISATH NPUUYMHHO-CJIE/ICTBEHHBIE CBSI3U H
aKTyaJIM3UpOBaTh 3a/layy, BBIJBUTaTh TMIIOTE3Yy €€
peuieHus, HaXOJIUTh apTyMEHTBI TUIS
JI0Ka3aTelbcTBa CBOMX YTBEP)KICHUM, 3a/1aBaTh
rapaMeTpbl U KPUTEPUHU PEILICHHUS;

- aHANIM3UPOBATh IMOJIYYEHHbIE B XOJE pELICHUS
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- MIOHUMATh Yrpo3y HH(HOPMAIIMOHHON O€30MaCHOCTH, UCTIONB30BATh
METO/IbI M CPEJICTBA IPOTUBOACHCTBHUS ATHM YIrpo3aM, COOIIOICHIE
Mep 0€30MaCHOCTH, PEAOTBPALIAIONINX HE3AaKOHHOE
pacnpocTpaHeHre ePCOHABHBIX JaHHBIX; COOMI0CHIE TPpeOOBaHUI
TEXHUKH 0€30MaCHOCTH U TUTHCHBI IPU PabOTE ¢ KOMIBIOTEPAMH U
JPYTUMH KOMIIOHEHTaMU U(POBOTO OKPYKEHUS;, TOHUMAHHE
MIPABOBBIX OCHOB HCITOJIb30BAHUS KOMITBIOTEPHBIX ITPOrpaMm, 6a3
JTAHHBIX U paboThI B ceTn MHTEpHET;

- YMETh OPTaHNU30BLIBATH JINYHOE UH(POPMAITMOHHOE MPOCTPAHCTBO C
WCIIOJIb30BAaHUEM PA3JIMIHBIX CPEJICTB MU(POBBIX TEXHOIOTUH;
MOHMMAaHHUE BO3MOYKHOCTEH MHU(PPOBBIX CEPBUCOB TOCYIAPCTBEHHBIX
yciyr, UG POBBIX 00pa30BaTEIBHBIX CEPBUCOB; TOHUMAHHE
BO3MOXHOCTEW U OrPAHUYEHUN TEXHOJIOTHI UCKYCCTBEHHOTO
WHTEIJICKTA B PA3IMIHBIX 00JIACTSIX; HAJTMYNE TTPEICTABICHUN 00
WCII0JIb30BAaHUU MH(POPMAITUOHHBIX TEXHOJIOTHIA B Pa3IMUHBIX
npodeccuoHanbHBIX cepax

- YMETh peain30BaTh TAIbl PEIICHUS 3a7a4 Ha KOMITBIOTEpE; yMEHUE
peaTM30BBIBATH HA BEIOPAHHOM JIJISI H3yUCHUS SI3BIKE
nporpaMmMupoBaHus Beicokoro ypoBHs (ITackanb, Python, Java, C++,
C#) TunoBsIe aIrTOPUTMBI 0OPaOOTKH YHCE, YNCTOBBIX
MOCIIEZIOBATEILHOCTEN U MACCUBOB: MIPEJICTaBICHHE YKCIIa B BUIE
HabOpa MPOCTHIX COMHOKHUTENEH; HAX0KIeHUE MAaKCUMAaJIbHOM
(MUHMMAaBHOM) UG PHI HATYPaJIbLHOTO YUCIIA, 3alIMCAHHOTO B CHCTEME
CUMCJICHHS C OCHOBaHMEM, He MpeBblmatouM 10; BeIYUCIeHNne
00001IEeHHBIX XapaKTEPUCTHK JIEMEHTOB MacCUBa UM YUCIOBOI
MOCIIEJIOBATEILHOCTH (CYMMBI, TPOU3BEACHUS CPETHETO
apuQMeTUYECKOT0, MUHUMAIFHOTO U MAaKCUMaJIbHOTO JIEMEHTOB,
KOJIMYECTBA AJIEMEHTOB, yIOBJIETBOPSIOLINX 3aJaHHOMY YCIOBHIO);
COPTUPOBKY 3JIEMEHTOB MAaCCHBA;




OK 02.
Hcnones3oBats
COBPEMEHHBIE
CpeICTBa MOUCKa,
aHayn3a u
MHTEpIpETANU
nHpopmaluu u
nH(pOpMaLOHHbIE
TEXHOJIOTUH IS
BBITIOJIHEHUS 3a7a4
npodecCHoHaATBHOM
NeSITeNIbHOCTH

B o0s1acTH HEHHOCTH HAYYHOI0 IO3HAHMA:
- c(OPMHPOBAHHOCTH MHUPOBO33pEHUS,
COOTBETCTBYIOILIETO
pa3BUTHUST HAyKd M OOILIECTBEHHOM NPaKTUKH,
OCHOBAHHOTO KYJIBTYD,

CHOCO6CTBYIOHI€FO OCO3HAaHHUIO CBOCTO MECTa B

COBPEMEHHOMY  YpPOBHIO

Ha JIMaJIore
MOJIMKYJIBTYPHOM MUDE;

- COBEPIICHCTBOBAHUE SI3BIKOBOM M YUTATEIbCKOU
KyJbTYphl KaK CpEJICTBAa B3aMMOJCHCTBHS MEXKIY
JIFOIbMU U TIO3HAHUST MUPA;

- OCO3HAHME IEHHOCTH HAy4YHOW JESITEIbHOCTH,

TOTOBHOCTh  OCYIIECTBJISITh ~ MPOCKTHYIO |
HCCIIEIOBATENIbCKYIO JeSITeNIbHOCTD
WHIUBUAYAJIbHO U B TPYIIIIE;

OBJageHue YHUBEPCAJIbHBIMHA Y4eOHbIMU

MO3HABATEJIbHbIMH A€l CTBUSIMU:

B) padora ¢ ungopmanmeii:

- BJIaJIeTh HaBbIKAMHU NOJy4eHHs] MHPOpMALUU U3
CaMOCTOSITENIbHO

HCTOYHUKOB  PaA3HbIX

OCYIICCTBJIATH IIOMWCK, aHAJIM3, CUCTCMATU3AllUIO0 U

THIIOB,

MHTEpIpETANI0 UHPOPMAIIUU PA3IUYHBIX BUJIOB U
(dhopM TpecTaBICHHUS;

- Cco3JaBaTh TEKCThl B pa3IMuHBIX (opmarax c
y4eTOM HaszHadeHuss HWHPOpMaAlMU U  LEeIeBOU
ayIUTOpUHU, BBIOMpas  ONTUMAaIbHYIO  (hopmy
MPEJCTABICHUS U BU3YaIU3alUH;

- OLICHMBATH JETUTUMHOCTh

uH(pOpMaIny,

HOCTOBCPHOCTD,
€€ COOTBCTCTBHUC IIPABOBBIM H

- BJIQJICTh MPEJICTABICHUSIMH O POJIM WH(OPMAIIMU U CBSI3aHHBIX C HEH
IPOIIECCOB B MPHUPOJIE, TEXHUKE M 0OIIECTBE; HOHATHIMH
«uHpOpMaIHL, «MHOOPMAIIMOHHBIA MTPOIIECCY, KCHCTEMaY,
«KOMITIOHEHTBI CUCTEMBI» «CUCTEMHBIN 3PPEKT», «MHPOPMALIIOHHAS
CHCTEMay, «CHCTEMa YIPaBJICHUS»; BIAJCTh METOAAMHU MOUCKA
uH(popManuu B ceTi IHTepHET; yMeTh KPUTUYECKH OIICHUBATH
UH(POPMaIINIO, TIOTYdEeHHYIO U3 ceTh VHTepHeT; XapaKTepu30BaTh
OOJbIIME TAaHHBIC, IIPUBOJIATH TPUMEPBI ICTOYHUKOB UX MOJTYdEHUS U
HaIpaBJICHUS HCIIOJIb30BAHMS;

- IOHUMAaTh OCHOBHBIE TIPUHITUIIBI YCTPOUCTBA U (DYHKIIHOHUPOBAHHUS
COBPEMEHHBIX CTAIIHOHAPHBIX U MOOMIILHBIX KOMITBIOTEPOB;
TEHJICHIINHA Pa3BUTHS KOMIBIOTEPHBIX TEXHOJIOTHIA; BIIAJCTh
HaBbIKaMU pabOThI C ONIEPAIIMOHHBIMU CUCTEMaMU H OCHOBHBIMU
BUJaMU MPOTrpaMMHOI0 o0ecrieueHus Ui pelieHns yueOHbIX 3a/1a4 10
BBIOpPAHHOM CIICIIUATTN3AIIIH;

- UMETh MPEJICTaBICHHS O KOMITBIOTEPHBIX CETSIX U UX POJIU B
COBPEMEHHOM MUpE; 00 OOIIUX MPUHIUIIAX Pa3pabOTKH U
(GyHKIIMOHUPOBAHUS UHTEPHET-IIPUIIOKEHU;

- MIOHUMAaTh OCHOBHbIE IPUHIUIIBI JUCKPETU3AIMH PA3IMUHbBIX BUIOB
uH(pOpPMaLIUU; YMETh ONpeAeNsaTh HHPOPMAITMOHHBII 00beM
TEKCTOBBIX, Tpa)MueCKUX M 3BYKOBBIX IAHHBIX MPU 3a/IaHHBIX
napaMmeTpax AUCKpeTU3alluu;

- YMETb CTPOUTH HEPABHOMEPHBIE KOJbI, IOMYCKAIOIIHE OTHO3HAYHOE
JIEKOIUPOBaHUE COOOIICHHH (MpeUKCHBIE KOJIBI); HCIIOJIb30BaTh
MpOCTEHIINE KObI, KOTOPBIE MO3BOJSIOT OOHAPYKUBATh U UCIIPABIIATH
OIIMOKY TIPH TIepeiaue JaHHbIX;

- BJIaJICTh TEOPETUUECKHUM arIapaToM, MO3BOJISIOIUIIM OCYIIECTBIISITh
MPEJICTaBICHNUE 3aJAaHHOTO HATypaJIbHOTO YHCIIA B PA3TUYHBIX




MOPaJIbHO-3TUYECKUM HOPMaM;
- HCIIOJIb30BAaTh CpEACTBAa HH(MOPMALMOHHBIX U

KOMMYHUKAIITMOHHBIX TEXHOJOTHM B PEIICHUU
KOTHUTHBHBIX, KOMMYHUKATHBHBIX u
OpraHM3aIlMOHHBIX  3aJad  C  COOJ0JIeHHEeM
TpeOOBaHUN SPrOHOMUKH, TEXHUKH O€30TMaCHOCTH,
TUTHUEHBI, PECYPCOCOEPEKEHHS, TPABOBBIX U
STUYECKUX  HOPM, HOPM  HH(POPMAIMOHHOMN
0€30I1aCHOCTH;

- BJIaI€Th HAaBBIKAaMH paCIiO3HaBaHWA 1 3alIUTHI
nHpopmanuu, THPOPMAITMOHHOM 0e30MacHOCTH
JIMYHOCTH

CHCTEMax CUMCIICHUS; BBIIOJIHATH TPeoOpa30BaHUs JJOTUUECKHUX
BBIPXCHUI, UCTIOB3YS 3aKOHBI alTeOphI JIOTHKHU; OTIPEIEISATh
KpaTyailinil MyTh BO B3BELICHHOM Ipade U KOJUYECTBO IyTel MEXIy
BEpIIMHAMU OPUEHTUPOBAHHOTO AIMKINYECKOTO rpada;

- YMETh YUTaTh U IOHUMATh MPOTPAMMBI, PEATU3YIOIINE HECIOKHBIC
AITOPUTMBI 00paOOTKM YUCIIOBBIX M TEKCTOBBIX JAHHBIX (B TOM UHCIIE
MaCCHBOB M CHMBOJIBHBIX CTPOK) Ha BEIOPAHHOM TSI U3yUYCHUS
YHUBEPCAITHHOM SI3bIKE MMPOTPAMMHUPOBAHHUS BHICOKOTO YPOBHSI
(ITackans, Python, Java, C++, C#); ananu3upoBaTh aIrOPUTMBI C
WCITOJI30BaHNEM TAOJHI] TPACCUPOBKH; OTIPEACIATH 0e3
WCIIOJIH30BaHUS KOMIIBIOTEPA PE3yIbTaThl BHITIOJHEHUS HECIOKHBIX
porpamM, BKIIFOUAIOIIHNX ITUKIIbI, BETBJICHUS U TIOATIPOTPAMMBI, TIPH
3aJJaHHBIX UCXOJIHBIX JaHHBIX; MOAU(PHUIIMPOBATH TOTOBbIE TPOTPAMMBI
JUIS pelIeHUs HOBBIX 3ajay, UCMOJIb30BaTh UX B CBOMX Mporpammax B
KauecTBE MOIporpamMm (mpoueayp, GyHKIUN);

- YMETb CO3/1aBaTh CTPYKTYPHUPOBAHHBIE TEKCTOBBIE JOKYMEHTHI U
JNEMOHCTPAIIMOHHBIE MAaTEPUAJIbl C UCIIOJIb30BAaHUEM BO3MOKHOCTEH
COBPEMEHHBIX TPOTPaMMHBIX CPEACTB U 00JIAYHBIX CEPBUCOB; YMEHHE
UCIO0JIb30BaTh TaOJIMYHbIE (PENALUOHHbIC) 0a3bl JaHHBIX, B YACTHOCTH,
COCTaBIIATH 3alPOCHI B 0a3ax JTaHHBIX (B TOM YHCJIE BHIYHCIIIEMbIE
3a1pochl), BHITIOJIHATE COPTUPOBKY U MOUCK 3aruceil B 6a3e JaHHBIX;
HATOJIHATH pa3paboTaHHyI0 0a3y JaHHBIX; YMEHHE HUCIIOJIb30BATh
AJIEKTPOHHBIE TAOIUIIBI JUIS aHAIN3A, IPEACTAaBICHUS U 00paboTKU
JMAHHBIX (BKJIIOYAsi BEIYUCIICHHE CYMMBbI, CPETHETO apu(METHIECKOTO,
HauOOJIBIIIETO U HAUMEHBIIIETO 3HAYCHHH, pellieHue YpaBHEHU);

- YMETh UCIOJIb30BATh KOMIIBIOTEPHO-MAaTEMaTHYECKUE MOACIN IS
aHaJM3a 00bEKTOB U MPOIECCOB: (POPMYIHUPOBATH LIETh
MOJICTTUPOBAHUS, BHITIOJIHATH aHAINU3 PE3YIbTAaTOB, MOJTYUYCHHBIX B




X0J1e MOJICIMPOBAHUS; OLIEHUBATh a/ICKBATHOCTh MOJIEIN
MOJICTTUPYEMOMY OOBEKTY WIIH MPOIIECCY; MPEACTABIISATh PE3yTbTaThI
MOJICJIMPOBAHUS B HArJISITHOM BUJIC;

- YMETh KJIaCCU(UIIUPOBATh OCHOBHEIC 331a4U aHATTN3a JAHHBIX
(mporHo3upoBaHKe, KIacCH(PUKALIMS, KITacTepU3aIlys, aHAIN3
OTKJIOHEHUI ); TOHUMATh MOCJIEI0BATEIILHOCTh PEIICHUS 3a1a4
aHaJn3a JaHHBIX: cOOp MEePBUYHBIX JAHHBIX, OUMCTKA U OLICHKA
KauecTBa JIAHHBIX, BBIOOP W/UITM TIOCTPOEHUE MOJIETH,
npeoOpazoBaHue TaHHBIX, BU3yaTu3alis JAaHHBIX, HHTEPIPETAIIH
pe3yIbTaToOB;

- IMETh TIPEJICTABIICHUS O 0A30BBIX MPUHITUIIAX OPTaHU3AIIN U

(G YHKIIMOHUPOBAHUS KOMITBIOTEPHBIX CETEH;

- YMETh OMPECIATh CPEAHIO CKOPOCTh NIEpeaaun JaHHBIX,
OIIEHUBATh U3MEHEHNE BPEMEHH Tepeaaur NPy U3MEHEHUHN
nH(popMaImoOHHOT0 00BEMa JJAaHHBIX U XapaKTEPUCTUK KaHajla CBS3H;
- YMETh CTPOUTH KOJI, 00€CTICUNBAIONTNH HAUMEHBITYIO BO3MOKHYIO
CPEHION JUIMHY COOOIIEHHUS MTPU U3BECTHOW YaCTOTE CHMBOJIOB;
MOSICHATD MPUHIIUAIIBI PAa0OTHI MPOCTHIX AITOPUTMOB CXKATHSI TAHHBIX;
- YMETh MCIIOJIb30BaTh MPU PEIICHUH 3a7a4 CBOKWCTBA MO3UIIMOHHON
3aMKMCH YHUCEIl, AITOPUTMBI TOCTPOSHHUS 3aMCH YHCiIa B TTO3UIITMOHHOMN
CHUCTEME CUUCIICHHS C 3aJJaHHBIM OCHOBAHHMEM M ITOCTPOCHHMS YHCIa 110
CTPOKE, COJIeprKalllel 3aliCh ATOTO YHCIIa B MTO3UIIMOHHOMN CHCTEME
CUMCIICHUS C 33/IaHHBIM OCHOBAHHEM; YMETb BBITIOIHSATH
apuMETUYECKHUE OTEepPaIliU B MO3UIIMOHHBIX CUCTEMAaX CUUCIICHNUS,
YMEHHUE CTPOUTD JIOTUUECKOE BHIPAXKEHHUE B IUIBIOHKTUBHON U
KOHBIOHKTUBHOM HOpPMAaJIbHBIX (hopMax 1o 3aJaHHOUN TabuIe
HCTUHHOCTH; UCCIIEI0BATh 00J1aCTh NICTHHHOCTH BBICKAa3bIBaHHUS,
COJIepKaIIEro NEePEeMEHHBIE; pelIaTh HECIOKHBIE IOTUUECKHE




YpaBHEHUS; YMETh PEIIaTh aITOPUTMUYECKUE 3a/1a4H, CBSI3AHHBIE C
aHaym3oM rpadoB (3a7a9u TOCTPOCHUS ONITUMATBHOTO ITyTH MEXITY
BepIIMHAMU Tpada, ONPeIeICHHS KOJUYECTBA PA3IMYHBIX TyTCH
MEX/Ty BEpIITUHAMHU OPUCHTUPOBAHHOTO AIIMKJIIMYECKOTO Tpada);
YMETh UCIOJIH30BATh JEPEBHS MPH aHAIHU3E U TIOCTPOCHUH KOJIOB U IS
MPEJICTaBICHHS apUPMETUICCKIX BBIPAKCHUH, TP PEIICHUH 33124
MOMCKA U COPTHUPOBKH; YMETh CTPOUTH JAEPEBO UTPHI IO 3aJAHHOMY
AITOPUTMY; pa3pabaThiBaTh U 000CHOBBIBATH BEIUTPHIIIHYIO
CTPaTEeTUIO UTPHI;

- MIOHUMAaTh 0a30BbI€ AITOPUTMbI 0OPAOOTKH YUCIOBOM U TEKCTOBOM
nH(popMaruu (3amuch Yuces B TO3UITMOHHOM CHUCTEME CUUCIICHHUS,
JIETMMOCTH TICJIBIX YMCEeN; HAaX0XKICHUE BCEX MPOCTHIX YHUCET B
3aJJaHHOM JMana3oHe; 00paboTka MHOTOPA3PSIHBIX LIETBIX YHUCEN;
aHAJIN3 CUMBOJIBHBIX CTPOK U JIPYTHX), AITOPUTMOB MIOKCKA U
COPTUPOBKH; YMEHHE OINPEAEIATh CI0KHOCTh U3y4aeMbIX B Kypce
0a30BBIX ATOPUTMOB (CYMMHPOBAHHE 3JIEMEHTOB MacCHBA,
COpPTUPOBKA MAacCHBa, NEPEOOPHBIEC aJITOPUTMBI, IBOMYHBINA MOKUCK) U
MPUBOJUTH MPUMEPHI HECKOJIBKHUX AJITOPUTMOB PA3HOM CI0KHOCTH
JUIS pEIlIeHUs OTHOM 3a/1a4H;

- BJIAJICTh YHUBEPCAJIbHBIM S3bIKOM IPOTPAMMUPOBAHUS BEICOKOTO
ypoBHs (Ilackanb, Python, Java, C++, C#), npeactaBieHussMu o
0a30BBIX THIIAX JAHHBIX U CTPYKTYPaX AaHHBIX; YMEHHE UCTOIb30BATh
OCHOBHBIE YIPAaBISAIONINE KOHCTPYKIINH; YMETh OCYLIECTBIISATH aHATTU3
MPEUIOKEHHON MTPOrPaMMBI: OIIPEENATh PE3yaAbTaThl pabOTHI
MPOrPaMMBbI P 33JJAHHBIX UCXOJHBIX TAHHBIX; OTPEACIATH, PU
KaKHX UCXOJHBIX JTAHHBIX BO3MOKHO MOJTyUYEHUE YKa3aHHBIX
pe3yabTaTOB; BBISIBIIATH JaHHBIE, KOTOPHIE MOTYT MPUBECTHU K OIIHUOKE
B paboTe nmporpaMmbl; GOPMYTUPOBATH MPEIOKEHHUS IO YIYUIICHUIO
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IPOrPaMMHOTO KOJIa;
- YMETh pa3pabaThiBaTh ¥ PEATU30BBIBATEH B BUJIC TPOTrPaMM 0a30BbIC
QITOPUTMBI;, HCIIOJIB30BATh B MPOrPaMMaXx JIAHHBIC PA3IMYHBIX THIIOB C
YYETOM OT'PAaHWYCHHIA Ha JUAIMAa30H UX BO3MOXKHBIX 3HAYCHHM,
MPUMEHSITH ITPU PEIICHUHN 33]1a9 CTPYKTYPHI TAHHBIX (CITUCKH,
CJIOBAapH, CTEKH, OYCPE]IH, JICPEBbs); MPUMEHSATh CTAHAPTHHIC U
COOCTBEHHBIE ITOAMPOTPAMMBI JIJIsi 0OPaOOTKH YHCIOBBIX JTaHHBIX H
CUMBOJIBHBIX CTPOK; UCIIOJIE30BaTh IPH pa3pabOTKe MpoTrpamMm
O6uOIMOTEKH MOANPOrPaMM; 3HATh (PYHKIIMOHAIbHBIE BOZMOKHOCTH
HHCTPYMCHTAILHBIX CPEJICTB CPeIbl Pa3pabOTKH; YMEHUE
UCTIOJIB30BATh CPEJICTBA OTIIAIKH IPOTPAMM B Cpefie
POrPaMMHUPOBAHHUS; YMEHHE JOKYMEHTHUPOBATH MIPOTPAMMEI;

- YMETb CO3/1aBaTh BEO-CTPaHUIIbl; YMEHUE HCTIOJIB30BaTh
AJICKTPOHHBIC TAOHIIBI JISI aHAIINW3A, MPEICTABICHUS U 00pabOTKH
JTAHHBIX (BKJIFOYasi BEIOOP ONTUMAIIBHOTO PEIICHHUS, TIOI00D JTHHUHI
TpeH/1a, peuieHe 3a/1a4 MPOTrHO3UPOBAHUS); BIIaJIE€Th OCHOBHBIMU
CBEJICHUSIMH O 06a3ax JaHHBIX, UX CTPYKTYpe, CPEICTBAX CO3IAaHUS U
paboOTHI C HUMU; UCIIOJIH30BATh TAOJUYHBIC (PEIAIMOHHBIC) Oa3bl
JAHHBIX U CIIPABOYHBIE CUCTEMBI
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2. CTpyKTYpa M cojiep:kaHue 0011e00pa30BaTeIbHON TUCHUILIMHBI

2.1. O0beM JUCHUILIMHBI M BBl y4eOHOH padoThl

Bua yueOHo# paGoThl O0bem B
yacax*

O0beM 00pa3oBaTeIbHON MPOrPpaMMBbI JUCHUILTHHBI 122
OcHoOBHOe coep:KaHue 70
BT. U..
TEOpEeTUYECKOe 00yIeHNe 50
MPAKTUYECKHUE 3aHATHS 38
IIpodeccuonaibHO-OpHEeHTHPOBAHHOE CO/lep:KaHMe (Coep:KaHue 59
NMPUKJIATHBIX Mony.neifl)1
MoayJb 1. OCHOBBI AHAJMTHKH U BU3YAJIU3aLMU JAHHBIX® 16
BT. U..
TEOPETHUYECKOE 00yIeHNE 6
MPAKTUYECKHUE 3aHATHS 10
Moayib 2. AHAJIUTHKA U BU3yaIM3aluda JaHHbIX HA Python* 18
B T. 4.
MPAKTUYECKHUE 3aHITH 18
IIpome:kyTOoUHas1 aTTecTAUMSA JK3aMEH
UToro 122

1 O6pasoBaTesibHan opraHM3aLMa OCyLLECTBAAET BbIBOP ABYX Moy el



2.2. TeMaTH4YeCKUH IUIAH U COAep:KaHMe TUCHUILINHBI «MHpopMaTKa»

HaumenoBanue Coaepikanue yueOHOro MaTepuajia (0CHOBHOe U NpodeccHoHATbHO- O0bem ®opmupyemble
pa3esioB U TeM OPHEHTHPOBAHHOE), JIA00PATOPHbIE U NPAKTHYECKHE 3aAHATHS, NPUKJIATHOH 4acoB KOMIIeTeHIIH U
MOAYJ1b (NPH HAJIUYHMH)
OcHoBHoOe coep:kaHue
Paznen 1. Undopmanus u uHPOPMALIMOHHAS 1eATEJIbHOCTh YeJ10BeKa 22
Tema 1.1. OcHoOBHOE coep:KaHue
Nudopmanus u [TonsiTne «mHpoOopMaus» Kak GyHIaMEHTAIbHOE MMOHATHE COBPEMEHHON HAYKH. OK 02
nH(pOpMaLMOHHbIE [IpencraBienre 06 OCHOBHBIX HH(POPMALIMOHHBIX MTPOIIECCAX, O CUCTEMAX. 2
MIPOLIECCHI Komuposanue nnpopmarun Muapopmanus u napopMaoHHbIE TPOLECCHI
Tema 1.2. OcHOBHOE coiep:KaHue
[Tomxoap1 K UI3MEPEHUTO [Toaxoap! K M3MepeHUI0 HHPOPMALUH (COAePKATEIbHBIN, al(aBUTHBIH,
nHpopMmaruu BEpOSTHOCTHBIN). Enunniibl uamepenus nndopmaruu. MapopmamoHHbie 00beKThI 2
pPa3IUYHBIX BUIOB. Y HUBEPCATLHOCTh JUCKPETHOTO (IIM(PPOBOTO) MPEACTABICHUS OK 02
napopmanuu. Ilepenaua u xpanenue napopmanmu. OnpeneneHne 00bEMOB
pa3nuYHbIX HOocuTeneil nnpopmanuu. ApxuB uHGOpPMALIUU
[IpakTuueckue 3aHATHS 2
Tema 1.3. OcHOBHOE cojlep:KaHue
Komnerorep v inppoBoe | [IpUHIKIIBI TOCTPOEHUS KOMITLIOTEPOB. [IPHHIMIT OTKPBITOM apXUTEKTYPHI.
MIPEJCTaBICHUE Maructpaib. AnmnapaTHoe YCTPOMCTBO KOMIIbIOTEpa. BHEIIHAS MaMsTh. Y CTpOICTBa OK 02
nHpopMaIuu. BBOJ1a-BbIBOJA. [lokonienuss 9BM. Apxutekrypa OBM 5 nokosnenus. OCHOBHbIE 2
YCTpONCTBO KOMIIBIOTEPA | XapaKTepUCTUKU KOMIbIOTEpOB. [IporpamMMHoe obecriedenue: kiaccupuKkanus U ero
Ha3HauyeHHUe, CeTeBOe MPorpaMMHOe obecreyeHne
Tema 1.4. OcHoBHOE coaepkaHue
KonupoBanue [IpencraBnenue o pa3IUYHBIX CUCTEMAX CUMCIEHUS, IPEACTABICHUE BEIIECTBEHHOTO 2 OK 02

nHpopmanuu. CuCTeMsl

YHCjIa B CUCTEME CUMCIICHUS C JTIOOBIM OCHOBAHHEM, IIEPCBOJ YUCJIa U3 HEASCATUIHOM
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CUHCIJICHUA

MO3ULIMOHHOM CHUCTEMbI CUUCIIEHUS B JIECSITUUHYIO, [IEPEBO/I BELIECTBEHHOIO YKCIIa U3
10 CC B gpyryro CC, apudpmernyeckue aerictsus B pazueix CC.

[IpencraBieHye YUCIOBBIX JAHHBIX: 00IME MPUHIUIIBI IPEICTABICHNS JaHHBIX,
(hopMaThI IpeICTaBICHUS YUCETT.

[IpencraBieHne TEKCTOBBIX JaHHBIX: KOJOBbIE TAOIHIIBI CUMBOJIOB, 00bEM TEKCTOBBIX
TTAHHBIX.

[IpencraBnenue rpadguueckux JaHHBIX.

[IpencraBieHne 3ByKOBBIX IaHHBIX.

[IpencraBnenue BUACOAAHHBIX.

KoaupoBanue gaHHbBIX TPOU3BOJILHOIO BUA

[IpakTrueckue 3aHATHS

Tema 1.5. OcHOBHOE coiep:KaHue
DeMeHTbI OcHOBHbBIE IOHATHSA ANreOphl JIOTUKU: BHICKAa3bIBAHUE, JIOTUYECKUE ONEPALIUH,
KOMOMHATOPHKH, TEOPUU | TOCTPOEHHE TaOIHMIIBI HCTHHHOCTH JIOTHYECKOTO BhIpaKEHHMsL. I pauuecKkuii MeTo 1 OK 02
MHO>KECTB U anreOps! oruku. [lonstue MHOkecTBa. MoIHOCTh MHOXeCTBa. Onepaiuu Haj
MaTEMaTUYECKOM JIOTUKH | MHOXECTBaMH. PemeHune Joruyeckux 3a1ad rpadudeckiuM criocooom
Tema 1.6. OcHOBHOE co/lep:KaHue
KommnsrotrepHsie cetu: Kommnerorephusie cetn ux kinaccudukaius. Padora B tokanbHOM cetu. Tomonoruu OK 01
JIOKAJIbHEIE CETH, CETh JIOKaJIbHBIX ceTeil. OOMeH naHHbIMH. [ 1oGanbHas cets MHTEpHET. IP-anpecanusi. OK 02
HNutepner [IpaBoBBIE OCHOBBI pabOTHI B ceTH MIHTEpHET
Tema 1.7. OcHOBHOE cojlep:KaHue
Cnyx6b1 HTEpHETA Cnyx0bl u cepBuchl IHTepHETa (3JIEKTPOHHAS MT0YTA, BUICOKOH(PEPEHIIUHU, (POPYMBI,
MecCeHIKepbl, counaibable ceTh). [lonck B UHTepHeTe. DNeKTpoHHAs KOMMEPIUSL. OK 02
Hudpossie cepBUCH TOCYAAPCTBEHHBIX ycayr. JJocToBepHOCTh HH(OPMALIUY B
HNurepnere
[IpakTudeckue 3aHATHS
Tema 1.8. OcHoBHOE conepkaHue OK 01
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CereBoe xpaHeHUE
JTaHHBIX U TU(PPOBOTO

Opraauzanus JMIYHOTO HHGOOPMAIIHOHHOTO MpocTpaHcTBa. OOMauHbIe XpaHHITUINA
naHHbIX. Pa3nenenue npas goctyna B o0nauHbiX Xpanwnuiax. KomiekrupHas padora

OK 02

KOHTEHTa Haja gJokymeHTamu. CoOuoenrne Mep 6e30MacHOCTH, MPEA0TBPALIAIONINX HE3AaKOHHOE
pacnpocTpaHeHue NePCOHAIBHBIX JaHHbIX
[IpakTrnueckue 3aHATHS 2
Tema 1.9. OcHOBHOE coiepKaHne
Nudopmannonnas Nupopmannonnas 6e3onacHocts. 3amuTa nHGopmanuu. Mupopmannonnast
0€30MacHOCTb 6e3omacHOCTb B MHUpe, Poccuu. BpenoHocHbie mporpaMMbl. AHTUBHPYCHBIE OK 01
nporpaMmsbl. bezonacHocTh B MIHTEpHETE (CETEBBIE YIPO3bl, MOIIIEHHUYECTBO). TpEeH IbI 2 OK 02
B pa3BUTUHU IUGPOBBIX TEXHOJIOTH; PUCKU U MPOTHO3BI UCIOJIb30BaHUS IIU(POBHIX
TEXHOJIOT Uil P pelieHnH MpodeccrnoHalbHbIX 3aaun
Pa3nen 2. Ucnosib30BaHHe NPOrPAMMHBIX CHCTEM U CEPBUCOB 22
Tema 2.1. OcHOBHOE co/lep:KaHue
OO0paboTka nHpopMaKu | TeKCTOBBIE JOKYMEHTHI. BBl IporpaMMHOro odecredyeHus s 00paboTKH TEKCTOBOM 5
B TEKCTOBBIX ITporieccopax | mHpopmarmu. Co3naHne TEKCTOBBIX JOKYMEHTOB Ha KOMIThIOTEpE (OTnepalriiy BBO/Ia, OK 02
penakTupoBaHus, GopMaTUPOBAHMS)
[IpakTuyeckue 3aHATUSA 2
Tema 2.2. OcHOBHOE cojlep:KaHue
Texunonoruu coznanus MHorocTtpaHuuHble JOKyMeHTbl. CTpyKTypa JOKyMeHTa. [ MepTeKcToBbIe TOKYMEHTHI. 2
CTPYKTYPUPOBAaHHBIX CoBmectHas pabota Haa JokyMeHTOM. [11a0noHBI. OK 02
TEKCTOBBIX JJOKYMEHTOB
[IpakTuyeckue 3aHATUSA 2
Tema 2.3. OcHoOBHOE co/lep:KaHue
KomnerorepHas rpaduka u | KommnesrotepHaas rpaduka u eé Buabl. DopMaTsl MyTbTUMETHHHBIX (aiiIoB.
MYJIbTUMENA I'padpuueckue penakropsl (ITO Gimp, Inkscape). [Iporpammsl no 3anucu u 2 OK 02
penaktupoBanus 3Byka (I10 AynroMacrep). Ilporpammel penaktupoBanust Buaeo (I10
Movavi)
[IpakTrueckue 3aHATHS 2
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Tema 2.4.

OcHoBHOE Coa€cpiKaHue

OK 02

Texnonoruu 06paboTKH Texuosorun 006pabOTKU PA3IHMYHBIX 00BEKTOB KOMITBIOTEPHOU Tpaduku (pacTpoBbBIC U 2
rpadudecKkux 0OBEKTOB BEKTOPHBIEC N300paKeHHsI, 00pabOTKa 3ByKa, MOHTaXX BHJIEO)
Tema 2.5. OcHoBHoOe coepkaHue OK 02
[IpencraBnenue Buapl komnbroTepHbIX Tpe3eHTanuid. OCHOBHBIE 3TaIbl Pa3pabOTKH MPe3CHTAIUH. 2
npodeccCuoHaTbHOM Anumanus B ipe3entanuu. [[ladnonsl. Kommnosuims o0beKTOB Mpe3eHTaIluu
UH(pOpPMALIMHK B BUIE [pakTUYeCcKHe 3aHATHS 5
MPE3CHTAINM
Tema 2.6. OcHoBHoOE conepxaHue 9 OK 02
HNHTepakTuBHBIC U [Tpunnume! mynsTuMenus. HTepakTHBHOE MpecTaBiIeHNnEe HHOPMAITUU
MYJIbTUMEIUIHbBIE [IpakTHdeckue 3aHATHS 2
00BEKTHI HA cIIalige
Tema 2.7. OcHOBHOE co/lep:KaHue OK 02
I'uneprekcroBoe SA3pik pasmetku runeprexkcta HTML. Odopmitenne runepTeKcToBoM cTpaHulibl. Beo- 2
Mpe/ICTaBICHHE CallThl U BEO-CTPaHMIIbI
uHpopmanuu [IpakTiueckue 3aHATHS 2
Pa3nen 3. UndopmanmoHHoe Mo/IeJIMpOBaHHE 28
Tema 3.1. OcHOBHOE cojlep:KaHue OK 02
Mogpenu u [IpencraBnenue 0 KOMIBIOTEPHBIX MOAENAX. Busibl Mosieneil. A1eKBaTHOCTb MOJEIIH. 5
MOJENUpPOBaHUE. DTarbl OcCHOBHBIE ATAIbl KOMITIBIOTEPHOTO MOJCTUPOBAHUS
MOJETUPOBAHUS
Tema 3.2. OcHoOBHOE co/lep:KaHue OK 02
Cnucku, rpadel, gepesbst | Ctpykrypa undopmarmu. Criucku, rpadpl, AepeBbsi. AJITOPUTM MOCTPOCHUS epeBa 2
pelIeHnt
Tema 3.3. OcHoBHOE coaepkaHue 2 OK 02

MarteMaTH4ecKrue MOACIH

B IIpoeCcCHOHATIBHOM

ANTOPUTMBI MOJETMPOBAHUS KpaTYalIINX MyTed MeX 1y BepluuHaMu (AJIroputM

JletikcTpbl, MeTon JMHAMHYECKOTO MPOTPaMMHUPOBAHUs). DJIEMEHTBI TEOPUHU U
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o0iactu

(BBIMIpBIIIHAS CTPATErUs)

[IpakTrueckue 3aHATHS

Tema 3.4. OcHoBHoOe coJepkaHue OK 01
[TonsTHe anropurma u [Tonstue anropurma. CpoiictBa anropurma. CriocoOsl 3anucu anropurmMa. OCHOBHbIE
OCHOBHbIE QITOPUTMUYECKUE CTPYKTYPBI. 3alIUCh AITOPUTMOB Ha A3bIKE IPOrPaMMHUPOBAHUS
AITOPUTMUYECKHE (Pascal, Python, Java, C++, C#). AHanu3 aaropuTMoB C MOMOLIBIO0 TPACCHPOBOYHBIX
CTPYKTYpBI TabIUIL
[IpakTrueckue 3aHATHS
Tema 3.5. OcHoBHOE conepxaHue OK 02
AHanu3 anropuTMOB B CrpykTyprpOBaHHBIE TUIIBI TaHHBIX. MaccuBbl. BerioMoraTennbHble anropuTMsl. 3aaadu
npodeccruoHaIbHON MTOMCKA 3JIEMEHTA C 3aJJaHHBIMU CBOMCTBaMU. AHAJIU3 TUIIOBBIX AJITOPUTMOB 00pabOTKH
oOmnactu YHCell, YUCIIOBBIX MOCIIEI0BATEILHOCTEH U MacCUBOB
[IpakTruueckue 3aHATUS
Tema 3.6. OcHOBHOE co/lep:KaHue OK 02
ba3sbl naHHbIX Kak MOJENb | ba3el JaHHBIX KaK MOJENb MpeaMeTHON obnacTu. TaGmuIs! 1 pesinnoHHbIe Oa3bl
IpeaMeTHOH obacTu JAHHBIX
[IpakTuyeckue 3aHATUSA
Tema 3.7. OcHOBHOE cojlep:KaHue OK 02
Texunosnoruu oOpaboTku TaGnuunslit npoueccop. IIpuemsl BBoa, penakTupoBanus, (GopMaTUPOBAHUS B
uHbopMaluu B TabauuHOM mporeccope. Aapecauus. CopTupoBKa, PUIbTpaLMsl, YCIOBHOE
3JIEKTPOHHBIX TAOIMIIAX (dopmaTupoBaHue
[IpakTuyeckue 3aHATUSA
Tema 3.8. OcHoOBHOE cojlep:KaHue OK 02

®opmyabl U GYHKIUH B
3JIEKTPOHHBIX TAOIUIIAX

@opmysbl U GYHKIIMHE B 3JIEKTPOHHBIX Tabnuax. Berpoennsie pyHKIMU U UX
HCIOoJIb30BaHre. MaremMaTtnyeckue u craTuctTruueckue GyHkuun. Jlorndeckue QyHKIUN.
OunancoBble PyHKIMU. TekcToBbie GyHKINUU. Peanu3aius MmaTeMaTuuecKux Mojienei B
ANEKTPOHHBIX TaOIUIIAX
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[IpakTrueckue 3aHATHS

Tema 3.9. OcHoBHoOe coepkaHue OK 02
Busyanusanus nanneix B | Busyanuzanus 1aHHBIX B SJIEKTPOHHBIX TaOIHIIaX 2
IEKTPOHHBIX TAOJIAIIAX
[IpakTrueckue 3aHATHS 2
Tema 3.10. OcHoBHoOe coep:kaHue OK 02
MogpenupoBanue B MonennpoBaHue B 3JIEKTPOHHBIX TabauIax (Ha mpuMepax 3a1ad u3 npodecCuoHaIbHON 2
JIEKTPOHHBIX TAOIMIIAX oOnacth)
(Ha mpumepax 3a1ad U3 [IpakTrnueckue 3aHATHS
npodeccruoHalIbHON 2
obnactn)
TpodeccHoHATLHO-OPHEHTHPOBAHHOE COlepKaHue (Coaep:KaHne PUKJIATHOTO MOYJIs1)>
MMpuxaagnoit MmoayJs 1 OCHOBBI AHAJIMTUKU ¥ BU3YAJIU3ALMU JTAHHBIX 28
Tema 1.1. Conepxanne 8 OK 02
Mogenu qaHHbIX Hancrpoiika Excel Power Pivot, TabnudyHoe npeacTaBieHue JaHHBIX, SKCIIOPT JaHHBIX, IIK®...
MOJIENU TaHHBIX, O0JIbIINE TaHHbIE
Teopernueckoe oOydeHHE 2
[IpakTueckue 3aHATHS
Tema 1.2. Conepxanue 6 OK 02
Busyanuzaums JaHHbIX Anamutudyeckuid  cepBuc  Yandex Datalens: OOmmuii  0030p, BO3MOXKHOCTH. IIK...
Peructpanus, wunrepdeiic. Mapkeriuieiic, mnonkmodenue. Co3gaHue dYapToB U
nandopaoB
Teopetnueckoe o0ydyeHue 2

2 O6pasoBaTenibHasA OpraHM3aLIMA OCYLLECTBAAET BbIBOP ABYX Moaynel

3 Otpaxaetca MK, anemeHT KOTOpoit popMmUpyeTCa NPUKNAAHBIM Moaynem (NpodeccMoHanbHO-0pMEeHTUPOBaHHbLIM COAepKaHnemM) B cooTeeTcTenmn ¢ PrOC peanmsyemoii

npodeccumn/cneunanbHoct CNO
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[IpakTrueckue 3aHATHS

Tema 1.3. Conepxanue 6 OK 02
IToToKM HaHHBIX TIK...

Anamutnuecknii cepBuc Yandex Datalens: Ilotokn pmanneix. Iloakmiodenue K

cYeTurKy Yandex METpUKHU

Teopernueckoe o0ydyeHue 2

[IpakTrueckue 3aHATHS 4
Tema 1.4 Conepxanue 6 OK 02
[IpunsATHE penmieHnit Ha Ananutnyeckuii cepuc Yandex Datalens: Ilpunsitue peuieHuil Ha OCHOBE JTaHHBIX. IIK...
OCHOBE JTAHHBIX I'eonannblie. TennoBbie KapThI

Teopernueckoe o0ydyeHue 2

[IpakTuueckue 3aHATHS 4
Tema 1.5 Conepxanne 6 OK 02
[IpoexTHas padota. Keiic | Ananmutuueckuii cepBuc Yandex Datalens: Pabora ¢ maraceramu. Keiic ananmsa TIK...
aHaJIM3a JTaHHBIX JTAHHBIX

[IpakTuueckue 3aHATHS 4
IMpuxaagnoii MoxyJb 2 AHAJIMTHKA U BU3yaju3auus 1aHHbIX Ha Python 24
Tema 2.1. Conepxanue 2 OK 02
BBenenue B s13b1k HHTepakTuBHas cpena nmporpaMMmupoBanrue Ha Python. BBoa 1 BEIBO TaHHBIX. 1IK...
MIPOTPaMMHUPOBAHUS Oynkuuu print(), input(). Tunsl ganHbIX. MaTeMaTHYeCKUE ONEpaIUH C IEIbIMU U
Python BEIECTBEHHBIMU YHCIIAMU

[IpakTuueckue 3aHATHS 2
Tema 2.2. Conepxxanue 4
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OcHoBHbIE [ToHATHE TOTMYECKUX BBIPAKEHUM U onepanuil. JJu3bIOHKINS, KOHBIOHKIINS, OK 02
ANTOPUTMHUYECKUE orpunanue. Tabnuna ucruaHoctH. [IpoBepka ycnosus B Python. CunTakcuc IIK...
KOHCTpyKItnu Ha Python uncrpykuuii if, if-else, if-elif-else. Peanusanus nukimyeckux aroputMoB B Python.

Oynknus range(). CuaTakcuc rukia for, nukia while

[IpakTrueckue 3aHATHS
Tema 2.3. Conepxxanue OK 02
Pa6ora co cniuckamu u [Tonstue cnucka B Python. Co3nanue u cuntbiBaHne cnuckoB. DyHKIIUN ¥ METO/IbI IIK...
CIIOBapsIMU cnuckoB. [lonsarue cnoBapst. OTinuus cioBapeit ot criuckoB. Co3laHue cloBapsl.

Mertons! cnoBapeil. [IpuMeHeHre CIMCKOB U CIIOBAPEN B pEaIbHBIX 3aa4ax.

[IpakTrnueckue 3aHATHS
Tema 2.4. Conepxanme OK 02
AHanuTUKa TaHHBIX HA [MousTHe naHHbIX, OobmKMX qaHHBIX. Habops! nanubix. [Tnatdopma Kaggle. IIK...
Python bubnmoreka Pandas. O6bektor Series u DataFrame. TToryuerue oOriei nHbOpMauu o

naHHbIX. HAeKcalus 1o ycaoBUsAM U U3MEHEHHE JaHHbBIX B TaOJIMLIaX.

[IpakTruueckue 3aHATUS
Tema 2.5. Conepxanne OK 02
AHanu3 TaHHBIX HA [ToHATHE CTaTUCTUKH, ONIACATEIBLHON CTATUCTUKU. ONIMCaTENbHBIN aHAIN3 TAHHBIX. IIK...
IpakTHYeCKUX mpumepax | OCHOBHBIC OMUCATEIBLHBIC CTATUCTUYESCKUE BEIMUYHMHBI (4acTOTa, CpeIHee

apudmernueckoe, MeaHa, MOJa, pa3Max, CTaHAapTHOE OTKIOHeHue). DyHKIn

onucarenbHol ctatuctuku B Python Pandas. IlpakTrka BIYUCIIEHUS OMIUCATENBHBIX

cTaTUCTHYECKHX BennyuH B Python Pandas

[IpakTuueckue 3aHATHS
Tema 2.6. Conepxanue OK 02
OCHOBBI BU3YyaJIU3AIHH Heob6xonmuMocTh BU3yanu3aluy JaHHbIX A7 aHanu3a. [lonarue HaydHo# rpaduky. lIK...

JaHHBIX

bubnuoreka Matplotlib. [Tonsitue pucynka B Matplotlib. OcHoBHBIE BHIBI TpadUKOB
(TucTorpamMmsl, JMarpaMMsl paccesHUs, JUarpaMma pasmaxa, JMHEHHbIN rpaduk,
KpYyroBas uarpamma, TerioBble KapThl). OCHOBHBIE I'paduecKue KOMaH/bl B
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Matplotlib

[IpakTrueckue 3aHATHS 4
Tema 2.7. Conepxanue 4 OK 02
[TpoekTHast paboTa XapakTepucTUKa OCHOBHBIX ATAIIOB Mpoliecca aHanu3a JaHHbIX. [[0AroToBKa TaHHBIX. IIK...
«Ananus 00JabIINX HccnenoBanue u Buzyanusanusa naHHbIX. [locTpoeHune npenckazarebHON MOJETH.
JTAHHBIX B HNuTepnperanus pe3yabTaToB aHaln3a. Peann3anusi OCHOBHBIX 3TAloB MpoIecca
npodeccruoHalIbHON aHaJIM3a JJaHHBIX Ha MpUMepe Habopa JaHHBIX U3 NPOPECCUOHATBHON Cepbl
chepe» [IpakTHYECKHE 3aHATHUS 4
IIpome:kyTOUHAs aTTeCTANMSA
9K3AMEH
Bcero 1224,

21




3. YcJ0BuS peajM3alnuy NPoOrpaMmsbl 0011€00pa3oBaTeIbHOM TUCIUINIMHBI

3.1. TpedoBanus K MUHUMAJLHOMY MaTepuaJIbHO-TEXHUYECKOMY
o0ecreYeH 1o

Peanuzanuus qucuuruinHbl TpeOyeT Haauuus y4eOHOM KOMIBIOTEPHOH JabopaTopuu
UH(OPMATHKH.
O6opyoBaHre KOMITbIOTEPHOH 1ab0paTOpuu:
® 110CaJOYHBIE MECTA 110 KOJIMYECTBY 00yHaIOIUXCS;
e pabouee MECTO IPENOAABATENS;
® MapKepHas JJ0CKa;
e y4yeOHO-METOANYECKOE OOECIIEUEHHE.
Texnuueckue cpeacta oOydeHUs:
® KOMIIBIOTEPHI MO KOJIUYECTBY 00 yUarOIINXCS;
® JIOKaJbHAsl KOMIIBIOTEPHAsS CETh U TNI00aNbHast ceTb HTepHET;
® JIMIIEH3MOHHOE CUCTEMHOE U MPUKIIAJHOE IPOrPaMMHOE 0OeCIeueHHE;
® JIMIIEH3MOHHOE aHTUBUPYCHOE IPOrPaMMHOE 00ECIIEUEHHUE;
® JIMIIEH3MOHHOE CIIEHUAIN3UPOBAHHOE IPOrPaMMHOE 0OECIIEUeHHE;
® MYJBTUMEIHUAIIPOEKTOP.

3.2. Uudopmanuonnoe odecrieuenne ooyuenus. Ilepeuenb pekoMeH1yeMbIX
yueOHbIX u31aHuii, UHTepHeT-pecypcoB, 10NOJHUTEIbHO JUTEPATYPHI

Jns  peanuzanuu  mporpaMMbl  OMOIHOTEYHBIM (OHJ 00pa3oBaTEIbLHON
OpraHu3alliy JOJKEH UMETh MEeYaTHbIE W/WIW 3JEKTPOHHBIE 00pa3oBaTe/IbHBIC U
MH(POPMAIIMOHHBIE  PECYpPChl, PEKOMEHJIOBAaHHBIE /I  HCIOJIb30BaHUS B
o0pa3oBaTeILHOM MPOIIECCE, HE CTAPIIIE MTH JIET C MOMEHTA H3JaHusl.

PexoMenmyemMble TiedaTHBIE W3/IaHUS TI0 pean3alun 0011eo0pa3oBaTeIbHON
JUCUUIUIMHBI MPEICTABICHBl B METOJIMYECKUX PEKOMEHAAIUSAX [0 OpraHu3alnu
o0yJeHHUS.

3.2. UupopmanuonHoe odecnevyenne o0yuenus. [lepeyeHb pexkoMeHIyeMbIX
yueOHbIX u3aaHui, UHTepHeT-pecypcoB, A0MOJHUTEIbHON JIUTEPATYPHI

Jist  peanuzanuu  mporpaMMbl  OMOIMOTEUHBIN (OHA 00pa3oBaTEIBHON
OpraHu3aliy JIOJDKEH UMETh MEeYaTHBIC W/WIW SJIEKTPOHHBIE 00pa3oBaTEIbHBIC H
MHQOpPMAIIMOHHBIE  PECYpPChl, PEKOMEHJOBaHHBIE JUIsi  HUCHOJb30BaHUS B
00pa3oBaTeIbHOM IPOIIECCE, HE CTapIIe MSATH JET C MOMEHTA U31aHusl.
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PexomeHnyeMble neuaTHbIE U3aHUs 110 peanu3anuu 001eo0pa3oBaTeIbHOM
JTUCITUTUTHHBI TIPEACTABICHBl B METOJMYECKUX PEKOMEHIAIUAX IO OpraHU3aINH
oOy4eHusl.

3.2.1. OcHOBHbIE NeYaTHbIE U3TAHUSA

1. T'aBpunoB, M. B. Hudopmaruka u uHOOpMALUOHHBIE TEXHOJOTHHU:
y4eOHUK i cpenHero npogeccruonansHoro obpasosanus / M. B. T'aBpuios, B.
A. KnmumoB. — 4-e uzn., nepepad. u non. — Mocksa: M3garensctBo FOpaidt,
2020. — 383 c.

2. 3umuH, B. II. Undopmatuka. JlaboparopHsiii mpaktukyM B 2 4. Yacts 1 :
ydeOHoe rnmocodue st cpeanero npodeccuonanbHoro oopazosanus / B. I1. 3umuH.
— 2-e u3., ucnp. u gon. — Mocksa: U3patensctBo FOpaiit, 2020. — 126 ¢ 27

3.2.3. JlonoJiHUTEJIbHbIE UCTOYHUKH

1. AkomnoB, A. C. KomnbioTepHoe MOjAeNUpOBaHUE: YYEOHUK U NMPAKTUKYM
Uit cpeaHero mnpodeccuonansHoro obpaszosanus / A. C. AxonoB. — Mocksa:
NznarensctBo IOpaiit, 2020. — 389 c¢. — (IlpodeccuonanbHoe 00pa3zoBaHue). —
ISBN 978-5-534-10712-8.

2. Hemun, A. 10. HNudopmaruka. JlabopaTopHBIH MPaKTUKyM: ydeOHOE

nocobue i cpenHero nmpodeccuonanpHoro oopazosanus / A. 0. Jlemun, B. A.
HopodeeB. — Mocksa: M3natensctBo Opaiit, 2020. — 133 c.
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4. KOHTPOJIb M OLICHKA Pe3yJbTATOB 0CBOCHHS 0011e00pa3oBaTe/IbHOM

JTUCHUILIHHBI

Kontpoib u omeHka pe3yabTaTOB OCBOCHHs 00II€00pa3oBaTEIbHON

AUCHUIIIMHBI PACKPBIBAIOTCA YCPE3 JUCHUIITIMHAPHBIC PE3YJIbTAThI, HAIIPABJICHHBLIC

Ha (popmupoBaHue oOUIMX U MPO(dEeCCHOHANBHBIX KOMIIETEHUMU IO pasjeiam u
TEMaM COZepKaHHsl y4eOHOro Marepuaa.

Ob6masi/npodeccuon Paznen/Tema Tun oeHoOYHBIX
aJbHasA MeponpuATHI
KOMIIETEeH M s1
OK 01 Tema 1.6 Tema 1.9 Tema TectupoBaHue
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 | BpinosiHEeHHE NPAKTUYECKUX
22 Tema 34 3aJlaHuI
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... [Tpuknanueie Mogynu 1- KonTtponrsnas pabora
2
OK 02, IIK... [Ipuknaaueie Mogynu 2- [IpoexTHas pabota
8
OK 01, OK 02, IIK... Bce Mmomynu BrimosaHeHMe 3amanui

i GepeHITnpoBaHHOTO
3aueTa
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