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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
nporpammbel B coorBeTcTBUM ¢ DPI'OC CIIO mno cneuuansHoctu 09.02.07
HNudopmaiimoHHble CHCTEMBI U TPOrPaMMHUPOBAHNE.

1.2. llenu v muiaHupyeMble pe3yJabTaThl 0CBOEHUS TUCIUIINHBI:
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 . O6mue-* I[ucmm.mmapm,le2
KOMIIeTeH M

1 YKa3blBaloTCA IMYHOCTHbIE U MeTanpeaMeTHble pesynbTaTbl n3 ®roC COO (B nocneaHeit peaakumm ot 12.08.2022) B oTrnaronbHoi dopme, popmmupyemble
obueobpasoBaTenbHOM AUCUMNINHOMN
2 AncumnaunHapHble (MpegmeTHble) pe3yibTaTbl YKa3biBalOTCA B COOTBETCTBUM C MX MOAHbIM nepeyHem Bo PFOC COO (B nocneaHel pegakumm ot 12.08.2022)



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
TEXHOJIOTHYECKOW U COLUMAIIbHON 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 MpoOIeM

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, HaXO0/IUTh apTyMEHTHI TUIS
JI0Ka3aTelbcTBa CBOMX YTBEP)KICHUM, 3a/1aBaTh
rapaMeTpbl U KPUTEPUHU PEILICHHUS;

- aHANIM3UPOBATh IMOJIYYEHHbIE B XOJE pELICHUS

N TTAILTTTY 4% A Y TTTEYT AT T U S —— —

- 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
nporpamMmMupoBaHus Beicokoro ypoBHs (ITackans, 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 YKCIA, 3aMCAHHOTO 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, yIOBJIETBOPSIOUINX 3aJAHHOMY YCIIOBHUIO);
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 HAYYHOI O MO3HAHUS:
- c(OPMHPOBAHHOCTH MHUPOBO33pEHUS,
COOTBETCTBYIOILIETO
pa3BUTHUST HAyKd M OOILIECTBEHHOM NPaKTUKH,
OCHOBAHHOTO KYJIBTYD,

CHOCO6CTBYIOHI€FO OCO3HAaHHUIO CBOCTO MECTa B

COBPEMEHHOMY  YpPOBHIO

Ha JIMaJIore
MOJIMKYJIBTYPHOM MUDE;

- COBEPIIEHCTBOBAHUE S3BIKOBOM M YHUTATEIbCKOMN
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

NMO3HABATEJIbHbIMH AeliCTBUAMM:

B) padora ¢ ungopmanmeii:

- BJIaJIeTh HaBbIKAMHU NOJy4eHHs] MHPOpMALUU U3
CaMOCTOSITENIbHO

HCTOYHUKOB  PaA3HbIX

OCYIICCTBJIATH IIOMWCK, aHAJIM3, CUCTCMATU3AllUIO0 U

THIIOB,

MHTEpIpETANI0 UHPOPMAIIUU PA3IUYHBIX BUJIOB U
(dhopM mpencTaBICHHUS;

- Cco3/JaBaTh TEKCThl B pa3IM4YHBIX (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
«uHpOpMaIHLY, «MHOOPMAIIMOHHBIN MTPOIECCY, KCUCTEMAY,
«KOMITIOHEHTBI CUCTEMBI» «CUCTEMHBIN 3PPEKT», «MHPOPMALIIOHHAS
CHCTEMay, «CHCTEMa YIPaBJICHUS»; BIAJCTh METOAAMHU MOUCKA
uH(popManuu B ceTi IHTepHET; yMeTh KPUTUYECKH OIICHUBATH
UH(POPMAINIO, TIOTydeHHYIO U3 ceTu VIHTepHEeT; XapakTepru30BaTh
OOJbIIME TAaHHBIC, IIPUBOJIATH TPUMEPBI ICTOYHUKOB UX MOJTYdEHUS U
HaIpaBJICHUS HCIIOJIb30BAHMS;

- IOHUMAaTh OCHOBHBIE TIPUHITUIIBI YCTPOUCTBA U (DYHKIIHOHUPOBAHHUS
COBPEMEHHBIX CTAIIHOHAPHBIX U MOOMIBHBIX KOMITHIOTEPOB;
TEHJICHIINHA Pa3BUTHS KOMIIBIOTEPHBIX TEXHOJIOTHH; BIIAJICTh
HaBbIKaMU pabOThI C ONIEPAIIMOHHBIMU CUCTEMaMU H OCHOBHBIMU
BUJaMU MPOTrpaMMHOI0 o0ecrieueHus Ui pelieHns yueOHbIX 3a/1a4 10
BBIOpPAHHOM CIICIIUATTN3AIIIH;

- UMETh MIPEJICTABICHUS O KOMITBIOTEPHBIX CETSIX U UX POJIH B
COBPEMEHHOM MUpE; 00 OOITUX MPUHIIUIIAX Pa3pabOTKH U
(GyHKIIMOHUPOBAHUS UHTEPHET-IIPUIIOKEHU;

- MIOHUMAaTh OCHOBHbIE IPUHIUIIBI JUCKPETU3AIMH PA3IMUHbBIX BUIOB
uH(pOpPMaLIUU; YMETh ONpeAeNsaTh HHPOPMAITMOHHBII 00beM
TEKCTOBBIX, TpaMUeCKUX U 3BYKOBBIX JJAaHHBIX IIPU 3a/IaHHBIX
napaMmeTpax AUCKpeTU3alluu;

- YMETb CTPOUTH HEPAaBHOMEPHBIE KOJIbl, IOMYCKAIOIINE OJTHO3HAYHOE
JIEKOIUPOBaHUE COOOIICHHH (MpeUKCHBIE KOJIBI); HCIIOJIb30BaTh
MpOCTEHIINE KObI, KOTOPBIE MO3BOJSIOT OOHAPYKUBATh U UCIIPABIIATH
OIIMOKY TIPH TIepeiaue JaHHbIX;

- BJIAJICTh TEOPETUUYECKHUM alIapaToM, MO3BOJISIOIINM OCYIIECTBIISTh
MPEJICTaBICHNUE 3aJAaHHOTO HATypaIbHOTO YHCIIA B PA3INYHBIX




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, PECYpPCOCOEPEKEHHS, TPABOBBIX U
OTUYECKUX  HOPM, HOPM  HH(POPMAIMOHHOU
0€30I1aCHOCTH;

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

CHCTEMax CUMCIICHUS; BBIIOJIHATH TPeoOpa30BaHUs JJOTUUECKHUX
BBIPXCHUI, UCTIOB3YS 3aKOHBI alTeOphI JIOTHKHU; OTIPEIEISATh
KpaTyallInil MyTh BO B3BELIEHHOM Ipade U KOJUYECTBO MyTEH MEX Ty
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
YHUBEPCATHHOM SI3bIKE MPOTPAMMHUPOBAHUS BEICOKOTO YPOBHS
(ITackans, Python, Java, C++, C#); ananu3upoBaTh aJIrOPUTMBI 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
JEMOHCTPAIIMOHHBIE MaTEPHUAJIbI C UCIIOJIB30BAHUEM BO3MOKHOCTEH
COBPEMEHHBIX IPOTPaMMHBIX CPEACTB U 00JIAYHBIX CEPBUCOB; YMEHHE
UCIO0JIb30BaTh TaOJIMYHbIE (PENALUOHHbIC) 0a3bl JaHHBIX, B YACTHOCTH,
COCTaBIIATH 3alPOCHI B 0a3ax JTaHHBIX (B TOM YHCJIE BHIYHCIIIEMbIE
3arpochl ), BHITIOIHATH COPTUPOBKY U IMOUCK 3amuceil B 6a3e JaHHbBIX;
HATOJIHATH pa3paboTaHHyI0 0a3y NaHHBIX; YMEHHE HCIOJIb30BaTh
AJIEKTPOHHBIE TAOIUIIBI JUIS aHAIN3A, IPEACTAaBICHUS U 00paboTKU
JMAHHBIX (BKJIIOYAsi BEIYUCIICHHE CYMMBbI, CPETHETO apu(METHIECKOTO,
HauOOJIBIIIETO U HAUMEHBIIIETO 3HAYCHHH, pellieHue YpaBHEHU);

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




X0J1e MOJICIMPOBAHUS; OLIEHUBATh a/ICKBATHOCTh MOJIEIN
MOJACTTUPYEMOMY OOBEKTY WIIH MPOLIECCY; MIPEACTABIATH PE3YIHTATHI
MOJICJIMPOBAHUS B HArJISITHOM BUJIC;

- YMETh KJIaCCU(UIIUPOBATh OCHOBHEIC 331a4U aHATTN3a JAHHBIX
(mporHo3upoBaHKe, KIacCH(PUKALIMS, KITacTepU3aIlys, aHAIN3
OTKJIOHEHUI ); TOHUMATh MOCJIEI0BATEIILHOCTh PEIICHUS 3a1a4
aHaJn3a JaHHBIX: cOOP MEPBUYHBIX JAHHBIX, OUUCTKA U OLIEHKA
KauecTBa JIAHHBIX, BBIOOP U/UITM TIOCTPOCHUE MOJICIIH,
npeoOpazoBaHue TaHHBIX, BU3yaTu3alis JAaHHBIX, HHTEPIPETAIIH
pe3yIbTaToOB;

- IMETh TIPEJICTABIICHUS O 0A30BBIX MPUHITUIIAX OPTaHU3AIIN U

(G YHKIIMOHUPOBAHUS KOMITBIOTEPHBIX CETEH;

- YMETh ONPECIATh CPEAHIOI0 CKOPOCTh NIEpeIau JaHHBIX,
OIIEHUBATh U3MEHEHNE BPEMEHH TIepeaaun P U3MEHEHUH
nH(popMaImoOHHOT0 00BEMa JJAaHHBIX U XapaKTEPUCTUK KaHajla CBS3H;
- YMETh CTPOUTH KOJI, 00€CTICUNBAIONTNH HAUMEHBITYIO BO3MOKHYIO
CPEHION JUIMHY COOOIIEHHUS MTPU U3BECTHOW YaCTOTE CHMBOJIOB;
MOSICHATD MPUHITUIIBI pa0OTHI MMPOCTHIX AJITOPUTMOB CXKATHUS JAHHBIX;
- 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 3amrich ATOr0 YUCiIa B IO3UITMOHHOM CHCTEME
CUMCIICHUS C 33JJaHHBIM OCHOBAaHHEM; YMETh BBIMIOJIHATH
apuMETUYECKHUE OTEepPaIliU B MO3UIIMOHHBIX CUCTEMAaX CUUCIICHNUS,
YMEHHUE CTPOUTD JIOTUUECKOE BHIPAXKEHHUE B IUIBIOHKTUBHON U
KOHBIOHKTUBHOM HOpPMAaJIbHBIX (hopMax 1o 3aJaHHOUN TabuIe
WCTUHHOCTH; UCCIEI0BATh 00J1aCTh HICTUHHOCTH BBICKAa3bIBAHUA,
COJIepKaIIEro NEePEeMEHHBIE; pelIaTh HECIOKHBIE IOTUUECKHE




YpaBHEHUS; YMETh PEIIaTh aITOPUTMUYECKUE 3a/1a4H, CBSI3AHHBIE C
aHaym3oM rpadoB (3a7a9u TOCTPOCHUS ONITUMATBHOTO ITyTH MEXITY
BepIIMHAMU Tpada, ONPEICICHIS KOJNISCTBA PA3IMYHBIX TyTCH
MEX/Ty BEpITUHAMHU OPUCHTUPOBAHHOTO aIlMKIMYECKOTo rpada);
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 BEIUTPHIIITHYIO
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; 00paboTKka MHOTOPa3PsIHBIX LIEIbIX YUCET,
aHAJIN3 CUMBOJIBHBIX CTPOK U JIPYTHX), AITOPUTMOB MIOKCKA U
COPTUPOBKH; YMEHHE OINPEAEIATh CI0KHOCTh U3y4aeMbIX B Kypce
0a30BBIX ATOPUTMOB (CYMMHPOBAHHE 3JIEMEHTOB MacCHBA,
COPTUPOBKA MacCUBa, NEpeOOPHBIEC aITOPUTMBI, IBOUYHBINA MOUCK) U
MPUBOJIUTH MPUMEPHI HECKOJIBKUX JITOPUTMOB Pa3HOM CIIOKHOCTH
JUIS pEIlIeHUs OTHOM 3a/1a4H;

- BJIAJICTh YHUBEPCAJIbHBIM S3bIKOM IPOTPAMMUPOBAHUS BEICOKOTO
ypoBHs (Ilackanb, Python, Java, C++, C#), npeactaBieHussMu o
0a30BBIX THUIIAX JAHHBIX U CTPYKTYpPAX JaHHBIX; YMEHHE HUCIIOJIb30BATh
OCHOBHBIE YIPaBISIONINE KOHCTPYKIIMH; YMETh OCYLIECTBIISATH aHATU3
MPEUIOKEHHON MTPOrPaMMBI: OIIPEENATh PE3yaAbTaThl pabOTHI
MPOrPaMMBbI P 33JJAHHBIX UCXOJHBIX TAHHBIX; OTPEACIATH, PU
KaKHX UCXOJHBIX JTAHHBIX BO3MOKHO MOJTyUYEHUE YKa3aHHBIX
pPE3yAbTaTOB; BBISIBIIATH JAHHBIE, KOTOPHIE MOTYT MPUBECTHU K OLIUOKE
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'PAaHWYCHHI Ha JUAIMAa30H UX BO3MOKHBIX 3HAYCHUH,
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; UCIIOJIB30BATh MIPH pa3pabOTKe MpoTrpamMm
O6uOIMOTEKH MOANPOrpaMM; 3HATh (PYHKIMOHAIbHBIE BO3MOXXHOCTHU
HHCTPYMCHTAILHBIX CPEJICTB CPeIbl Pa3pabOTKH; YMEHUE
UCTIOJIB30BATh CPEJICTBA OTIIAIKH IPOTPAMM B Cpefie
POrPaMMHUPOBAHHUS; YMEHHE JOKYMEHTHUPOBATH MIPOTPAMMEI;

- YMETb CO3/1aBaTh B€O-CTPaHUIIbI; yMEHUE UCTIOJIB30BATh
AJICKTPOHHBIC TAOIHIIBI [T aHAJIM3a, TIPEICTABIICHUS 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 (PEISIIMOHHBIE) 0a3bl
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 00pa3oBaTeIbHONH MPOrpaMMBbl AU CHUILTHHBI 139
OcHOBHOE coJiep:KaHue 139
B T. ..
TEOpEeTUYECKOe 00yIeHNe 32
MIPAKTHYECKUE 3aHATHS o4
IIpodeccuonaTbHO-OpHEHTHPOBAHHOE co/lep:KaHue (Co/lep:KaHne 59
NMPUKJIATHBIX Monyneifl)3
MoayJb 1. OCHOBBI AHAJIMTHKH U BU3YAJIM3ALMU JAHHBIX® 28
B T. 4..
TEOPEeTUYECKOE 00yIeHNE 20
MPAKTUYECKHUE 3aHATHS 14
MoayJb 2. AHAIMTHKA U BU3yaiu3aums JaHHbIX Ha Python® 24
B T. 4.
KOHTPOJIbHBIE PAOOTHI 2
MPAKTUYECKHUE 3aHATHS 17
IIpome:kyTOoUHAs aTTecTAUMS JK3aMEH
UToro 139

3 O6pasoBaTenbHas opraHM3aLMA OCYLLECTBAAET BbIBOP ABYX MoAynei
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2.2. TeMaTH4YeCKUH IUIAH U COAep:KaHMe TUCHUILINHBI «MHpopMaTKa»

HaumenoBanue Coaepixkanue yueOHOro MaTepuasia (0CHOBHOe U NpogeccHoHATbHO- O0bem ®opmupyembie
pa3iesioB U TeM OpPMEHTHPOBAHHOE), JIA00PATOPHbIE H MPAKTHYECKHE 3aHATHS, IPUKJIATHON 4acoB KOMIIETEeHI[UH
MOAYJIb (NPH HAJIUYHMH)
OcHoBHoOe coep:kaHue

Paznea 1. HNudopmanus u uHPOPMAIMOHHASA 1eSITEILHOCTH YeJI0BeKa 22
Tema 1.1. OcHoBHoOe coJepkaHue 2 OK 02
Nudopmanus u [MonsiTne «uHGOpManus» Kak GyHIaMEHTaIbHOE MOHSITHE COBPEMEHHOW HAYKH.
nH(pOpMaLMOHHbIE [IpencraBnenne 06 OCHOBHBIX HH(POPMALIMOHHBIX MPOIIECCAX, O CUCTEMAX.
MIPOLIECCHI Komuposanue nnpopmarnun Muapopmanus u napopMaoHHbIE TPOLECCHI
Tema 1.2. OcHoBHoOe coJep:kaHue 2 OK 02
IToaxonel k u3smepeHnro | IToaxosl kK H3MepeHnto HHpopMaIuu (coaepKaTeabHbIN, a(aBUTHBIH,
nHpopMmaruu BEpOATHOCTHBIN). Equauier usmepenus nadopmanuu. MabopManmoHHbIe 00BEKTHI

pPa3IUYHBIX BUIOB. Y HUBEPCATLHOCTh JUCKPETHOTO (IIM(PPOBOTO) TIPEACTABICHUS

napopmanuu. Ilepenaua u xpanenue nadopmanuu. OnpeneneHrue 00bLEMOB

pa3nuYHbIX HOocuTeneil nnpopmanuu. ApxuB uHGOPMALIUU

[IpakTuueckue 3aHATHS 2
Tema 1.3. OcHOBHOE co/lep:KaHue 2 OK 02
Kowmmbrotep u [TpuHIMIBI TOCTPOEHUSI KOMIBIOTEPOB. [[pUHIIUTT OTKPBITON apXUTEKTYPHI.
nudpoBoe Marucrtpanb. AnnapaTHoe yCTpOMCTBO KOMIbIoTepa. BHelHss namMsaTh. Y cTpoiicTBa
NIPEACTABIIEHUE BBOJ1a-BbIBOJA. [lokonienuss O9BM. Apxutekrypa OBM 5 nokosnenus. OCHOBHbIE
nH(bOpMaLIHH. XapaKTEePUCTUKHU KOMIBbIOTEPOB. [IporpammHoe obecnieuenne: KiacCuPpUKAIUI U ero
YcrpoiicTBo Ha3zHa4yeHHUE, CeTeBOE MPOrpaMMHOe o0ecrieyeHne
KOMIIbIOTEpA Teopernueckoe oOyueHue
Tema 1.4. OcHoBHOE conepkaHue 4 OK 02
KoaupoBanue [IpencraBnenue o pa3InYHbIX CHCTEMaX CUUCIEHHS, TPEICTaBICHHE BEIIECTBEHHOTO




uHopManuu.
Cucrembl cHUC/ICHUS

YlClia B CUCTEME CUUCIIEHUS C JIFOOBIM OCHOBAHHMEM, IIEPEBO/] YMCIA U3 HEJECATUUHOMN
MO3ULIMOHHOMN CHUCTEMbI CUUCIIEHUS B JIECTUUHYIO, [IEPEBOJI BELIECTBEHHOIO YKCIIa U3
10 CC B gpyryro CC, apucpmernyeckue neiictsus B pazubix CC.

[IpencraBieHye YUCIOBBIX JAHHBIX: 00LME MPUHIUIIBI IPEICTABICHUS JaHHBIX,
(hopMaThl peACTaBICHUS YUCE.

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

[IpencraBnenue rpaguueckux JTaHHBIX.

[IpencraBieHue 3ByKOBBIX TaHHBIX.

[IpencraBnenue BUACOAAHHBIX.

KoaupoBanue gaHHBIX TPOU3BOJILHOTO BUA

[TpakTrnueckue 3aHATHS

Tema 1.5. OcHoOBHOE colep:KaHue OK 02
DNIeMEHTHI OcHOBHbBIE IOHATHS ANTreOpbl JIOTUKH: BHICKAa3bIBAaHUE, JIOTHYECKUE OTNEPalUH,
KOMOMHATOPHKH, MOCTPOCHHE TAOIUIBI HICTUHHOCTH JIOTHYECKOTO BhIpaskeHus. ['paduueckuii meton
TEOPUU MHOKECTB U anreOps! noruku. [lonsarue MHoxecTBa. MomHocTh MHOXeCTBa. Onepanuu Haj
MaTeMaTHYECKOU MHO>KecTBaMU. Perienne noruueckux 3aaad rpaguueckuM crnocooom
JIOTUKHU [IpakTuueckue 3aHATUS
Tema 1.6. OcHOBHOE cojlep:KaHue OK 01
KomnbrorepHsie cetu: Kommnwrotrepusie cetn ux kinaccudukamus. PadboTa B tjokanbHOM ceTu. Tomomoruu OK 02
JIOKaJIbHBIE CETH, CETh nokanbHbIX ceTeil. OOMeH nanubiMu. ['obGanbpHas cets UnTepuer. [P-anpecanus.
WNurepuer [IpaBoBbie OCHOBBI paboTHI B ceTu MHTEpHET

TeopeTrnueckoe o0ydyeHue
Tema 1.7. OcHoBHOE coep:xaHue OK 02
Cnyx6b1 HTEpHETA Cnyx0bI u cepBuchl IHTepHETa (3JIEKTPOHHAS MT0YTA, BUICOKOH(PEPEHIINH, (POPYMBI,

MECCEH/KEpBI, collaibHble ceTH). [lonck B IHTepHeTe. DIeKTpOHHAs KOMMEPIIHSL.
udpoBsie cepBUCH TOCYAAPCTBEHHBIX YCIyT. JJocToBEpHOCTh HH(POPMAIIUH B
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HNutepnere

[IpakTueckue 3aHATHS 2
Tema 1.8. OcHoBHoOe coJepkaHue 2 OK 01
CereBoe xpaHeHUE Opraauzanys JMIYHOTO HHAOOPMAITHOHHOTO MpocTpaHcTBa. OOMauHbIe XpaHUITUINA OK 02
JaHHBIX U HU(POBOTO naHHbIX. Pa3nenenue npas goctyna B o0iauHbIX XpaHwiuiax. KomiekrusHas padora
KOHTEHTa HaJ fokyMeHTamu. CoOitoieHre Mep 0€30MacHOCTH, MPEI0TBPAIIAIONINX HE3aKOHHOE

pacnpocTpaHeHue NePCOHATBHBIX JaHHbIX

[IpakTrnueckue 3aHATHS 2
Tema 1.9. OcHOBHOE coJepKaHHe 2 OK 01
Nudopmannonnas Nudopmanronnas 6e3onacHocts. 3amuTa nHpopmannn. MHpopmanronHas OK 02
0€301MacHOCTb 6e3omacHOCTb B MUpe, Poccuu. BpenoHocHbie mporpaMMbl. AHTUBHUPYCHBIE

nporpaMmsbl. bezonacHocts B IHTEpHETE (CETEBBIE YIPO3bl, MOIIIEHHUYECTBO). TpeH bl

B Pa3BUTHU LIU(PPOBBIX TEXHOJOTUI; PUCKH U IIPOTHO3bI UCIIOJIb30BaHMsI HUPPOBBIX

TEXHOJIOTUH NPH pelIeHNH TPOPECCUOHATBHBIX 3aJaul

Teopernueckoe oOydeHHE
Pa3nen 2. Hcnosab30BaHHe MPOrPaMMHBIX CHCTEM H CEPBHCOB 22
Tema 2.1. OcHoOBHOE coziepKaHue 4 OK 02
O6paboTka TexcToBble JOKyMeHTBI. Buapl mporpamMMHoro obecredeHus st 00paboTKH TEKCTOBOU
uHbopMaluu B nnpopmanuu. Co3aHne TEKCTOBBIX TOKYMEHTOB Ha KOMIIbIOTEPE (OIepaluu BBO/Ia,
TEKCTOBBIX penakTupoBaHusi, GopMaTHPOBAHUS)
nponeccopax IIpakTuyeckue 3aHsATHUS 4
Tema 2.2. OcHoOBHOE co/lep:KaHue 4 OK 02
Texnonoruu co3nanus | MHorocrpaHuuHble JOKyMeHTbl. CTPYKTypa JOKYMEHTa. | MIepTeKCTOBbIE JOKYMEHTHI.
CTPYKTYPUPOBAaHHBIX CoBmectHas pabota Haa JokyMeHToM. [11a0noHBI.
TEKCTOBBIX JOKYMEHTOB | [IpakTU4eckue 3aHSATHS 4
Tema 2.3. OcHOBHOE cozepKaHue 4 OK 02

Komnbrorepnasn

KomnsrotepHas rpaguka u e€ Buabl. PopmMatsl MyJIbTUMEIUHHBIX (aiioB.
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rpaguka u I'padpuueckue penakropst (ITO Gimp, Inkscape). [Iporpammsl no 3anucu u
MYJbTHMEIHA penaktupoBanus 3Byka (110 AynunoMactep). [Iporpammsl penaktupoBanus Buaeo (110

Movavi)

[IpakTrueckue 3aHATHS 4
Tema 2.4. Texnonoruu | OCHOBHOE COJepKaHUE 4 OK 02
o0padoTku Texnonornu 06pabOTKU PA3IUYHBIX 0OBEKTOB KOMIIBIOTEPHOU IpaduKu (pacTpoBbIE U
rpapuuyeckux BEKTOpHbIE N300pakeHust, 00paboTKa 3ByKa, MOHTaX BUEO)
00beKTOB [pakTHYECKHE 3aHATHUSI 4
Tema 2.5. OcHoOBHOE coziepKaHue 2 OK 02
IIpeacrasienue Bunel komnbroTepHbIX npe3eHTannid. OCHOBHBIE 3Tanbl pa3paboTKH Mpe3eHTaIUH.
npogdeccuoHaIbLHOI Anunmanus B ipe3entanuu. [11a6nonsl. KoMmosuimst 00bEKTOB Mpe3eHTAINH
uHdopManuu B Bujae [MpakTudeckue 3aHATHS 2
npe3eHTanun
Tema 2.6. OcHOBHOE coziepKaHue 2 OK 02
HNuTepakTUBHBIC H [punnune! mynsTUMenus. HTepakTUBHOE NIpeCTaBlIeHne HHOpMauu
MYJIbTUMeIHIiHbIe [IpakTueckue 3aHATHS 2
00LeKThI HA cJIalixe
Tema 2.7. OcHoOBHOE coziepKaHue 2 OK 02
I'mneprekcrosoe SA3bik pasmetku runeprexkcta HTML. Odopmitenne runepTeKCcToBOM cTpaHulibl. Beo-
npeacTaBjieHne CalThl U BEO-CTPaHUIIBI
UHpOpMAIIUH [IpakTuueckue 3aHATHS 2
Pa3znea 3. HNudopmanmoHHoe Mo1eJIMPOBaHHE 28
Tema 3.1. OcHoOBHOE cozepKaHue 2 OK 02
Mopenu u [IpencraBienre 0 KOMIBIOTEPHBIX MOAETAX. Buasl Moaeneil. AJeKBaTHOCTh MOJIEIH.
MO/IeJINPOBAHUE. OcHOBHBIE ATaIbl KOMIIBIOTEPHOTO MOJEINPOBAHHUS
Jransl Teopernueckoe oOyueHue 2
MO/IeJINPOBAHUS
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Tema 3.2. OcHoBHOE coziepKaHue OK 02
Cnucku, rpagsol, Crpykrypa unpopmarmu. Coucku, rpadsl, AepeBbsi. AITOPUTM NOCTPOCHHS ACpPEeBa
AepeBbs peuieHui
Teoperndeckoe oOyueHme
Tema 3.3. OcHoBHOE coziepKaHue OK 02
MaremaTudeckue ANropUTMBI MOJIEIIMPOBAHUS KpaTYaMIIuX MyTeld MeX Ay BepIInHAMU (AJITOPUTM
MO/JeJIU B JeiikcTpbl, MeTon TMHAMHYECKOTO POTPaMMHUPOBAHUs). DIIEMEHThI TEOPUU UTP
npogeccHOHANbHOU (BBIMTPBIIIHASI CTPATErUs)
obJiacTH [IpakTiueckue 3aHATHS
Tema 3.4. IlousiTue OCHOBHOE COJIep)KaHUE OK 01
AJIrOpuTMAa H [Tonsitue anropurma. CpoiicTBa anropurma. CriocoOsl 3anucu anroputMa. OCHOBHbBIE
OCHOBHbIE QITOPUTMUYECKHE CTPYKTYPBI. 3alIUCh AITOPUTMOB Ha SI3bIKE TPOrPaMMUPOBAHUS
aJIropuTMHYECKHE (Pascal, Python, Java, C++, C#). AHanu3 aJropuTMOB € TTIOMOIIIBIO TPACCHPOBOYHBIX
CTPYKTYPHI Ta0IHIL
[IpakTruueckue 3aHATUS
Tema 3.5. OcHOBHOE cozepKaHue OK 02
AHaym3 anroputmMoB B | CTpykTypupOoBaHHbIE TUIIBI JaHHBIX. MaccuBbl. BcriomorarensHbie alropuTMBbL. 3a1aduu
npogeccnoHaIbHOI MOMCKA 3JIEMEHTA C 3aJIaHHBIMU CBOMCTBaMH. AHAJIU3 TUIIOBBIX AJITOPUTMOB 00pabOTKU
obJ1acTH YHCell, YUCIIOBBIX MOCIIEI0BATEILHOCTEH U MAaCCUBOB
Teopernueckoe o0ydyenue
[IpakTuueckue 3aHATHS
Tema 3.6. ba3sl OCHOBHOE COJIep>)KaHue OK 02
JAHHBIX KaK MOJeJIb ba3pl maHHBIX KaK MoJieb NpeAMETHOM o0nactu. Tabnuibl U peaiuoHHbIe 6a3bl
npeaMeTHOM 00J1acTH TAHHBIX
Teopernueckoe oOyueHue
[IpakTueckue 3aHATHS
Tema 3.7. Texnosiorun | OCHOBHOE coziepKaHuE OK 02
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o0padoTku Tabmuunslit mpoueccop. [Ipuemsl BBoa, perakTupoBanus, GopMaTHPOBAHUS B
uHopMmanum B TaOIMIHOM TIporieccope. Anpecanus. CopTHPOBKa, PHIIBTPAIHS, YCIOBHOE
3JIEKTPOHHBIX (dbopmaTupoBanue
Tadaunax [IpakTrueckue 3aHATHS 2
Tema 3.8. ®opmyasl u | OCHOBHOE coziepKaHKE 2 OK 02
pyHkuun B ®opmysbl U QYHKIMH B 3JIEKTPOHHBIX Tabaunax. Berpoennble pyHKIMN 1 UxX
3JIEKTPOHHBIX HCIoJIb30BaHKe. MaTremaTrnyeckue U craTuctTuueckue GyHkuuu. Jlornueckue QyHKIUU.
Tadaunax ®unancoBble pyHKIMU. TekcToBble GyHKIMU. Peanuzanus MmaTeMaTuyecKux Mojienei B

AIIEKTPOHHBIX TAOJIUIIAX

[IpakTrueckue 3aHATHS 2
Tema 3.9. OcHoOBHOE coziepKaHue 2 OK 02
Buzyanuzanus Busyanu3zanusi JaHHBIX B 3JIEKTPOHHBIX TaOIHIIax
JaHHBIX B
MEKTPOHHBIX [IpakTrueckue 3aHATHS 2
TAa0JIMIIaX
Tema 3.10. OcHOBHOE coziepxKaHue 2 OK 02
MopenupoBanue B MoenupoBaHue B IEKTPOHHBIX TabIMLaxX (Ha MpUMepax 3a/1ad U3 Npo(ecCuOHaIbHON
3JIEKTPOHHBIX obacTn)
Tabanuax (Ha [IpakTuueckue 3aHATHS 2
npuMepax 3ajay u3
npodeccuoHaIbLHOM
o0J1acTH)
IIpodeccHonaaLHO-0PHEHTHPOBAHHOE COEPKAHME (COlepP/KaAHNe MPUKIATHOT0 MOXys)”
IpukiaagHoi Moayab | OCHOBBI AaHAJMTHKH M BU3YAJH3aLMH JAHHBIX 28

1

4 ObpasoBaTenbHas opraHM3aLMa OCyLLECTBAAET BbIBOP ABYX MOy iel
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Tema 1.1. Mopean Conepxanue 8 OK 02
AAHHBIX Hancrpoiika Excel Power Pivot, TabaruHoe npecTaBieHne JaHHBIX, SKCIIOPT JaHHBIX, IIK® ..

MO/ICJIH JaHHBIX, OOJIBIINE TaHHbIE

Teoperndeckoe oOyueHme 2

[IpakTrnueckue 3aHATHS
Tema 1.2. Conepxanue 6 OK 02
Buzyanuzanus Ananutnueckuii  cepsuc  Yandex Datalens: OOmmuii  0030p, BO3MOKHOCTH. lIK...
AAHHBIX Peructpanus, wuntepdeiic. Mapkermeiic, nonakmodenue. Co3gaHue dYapToB U

nandopaoB

Teopernueckoe o0yuyeHue 2

[TpakTrnueckue 3aHATHS
Tema 1.3. IToTokn Conepxanue 6 OK 02
JaHHBIX TIK...

Anamutndeckuii cepBuc  Yandex Datalens: Iloroku mannbix. [logkmioueHue K

cYeTunKy Yandex METpUKH

Teopernueckoe oOydeHHE 2

[IpakTuueckue 3aHATHS 4
Tema 1.4 Ilpunsitue Conepxxanue 6 OK 02
pelleHuii Ha OCHOBeE Anamutudeckuii cepuc Yandex Datalens: [Ipunsatue perieHuii Ha OCHOBE JaHHBIX. IIK...
AAHHBIX I'eonannslie. TenaoBbie KapThI

Teopetnueckoe o0ydyeHue 2

[IpakTuueckue 3aHATHS 4
Tema 1.5 IIpoexkTHasi Conepxxanue 6 OK 02

5> Otpaskaetca MK, aneMeHT KoTopoi dopmupyeTca NpuKknagHbiMm moaynem (NpodeccroHanbHO-0pUEeHTMPOBAHHBIM COAEPMKaHMEM) B COOTBETCTBUMM ¢ PTOC peannsyemoi

npodeccumn/cneunanbHoct CNO
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pa6ora. Keiic ananu3za | Ananutudeckuii cepuc Yandex Datalens: PabGora ¢ mataceramm. Keiic anamusa IIK...
JaHHBIX JTAHHBIX

[IpakTueckue 3aHATHS 4
IMpuxaagHoit MoayJib AHAJIMTHKA U BU3yaJIU3auus 1aHHbIX Ha Python 24
2
Tema 2.1. Benenue B | Conepxanue 2 OK 02
SI3bIK WuTepaxkTuBHas cpena nporpammupoBanue Ha Python. BBon u BbIBOJ] TaHHBIX. IIK...
NPOrpaMMHUPOBAHNSA ®ynkumu print(), input(). Tunsl ganHbIX. MaTeMaTHYeCKUe ONepanuy ¢ UEIbIMU U
Python BCIICCTBEHHBIMU YU CIAMH

[IpakTuueckue 3aHATHS 2
Tema 2.2. Conepxanme 4
OcHoOBHBIE [ToHsiTHE TOTHUYECKUX BBIPAXKEHUM U onepannii. I3 bIOHKINSA, KOHBIOHKIUS, OK 02
aJIrOpUTMUYECKHE oTtpuiianue. Tabnuia uctuaHOCTU. [IpoBepka ycnosust B Python. Cuntakcuc 1IK...
KOHCTPYKIMHU HA uncrpykuuii if, if-else, if-elif-else. Peanuszanus nukimyeckux arroputMoB B Python.
Python Oynkiusa range(). Cuarakcuc nukia for, mukiaa while

[IpakTuueckue 3aHATHS 2
Tema 2.3. Conepxanue 6 OK 02
Padora co cnuckamm u | [Tonstue cnucka B Python. Co3nanue u cuutbiBanne criuckoB. OyHKIIMKM ¥ METOIbI IIK...
CJIOBAPAMHU cnuckoB. [lonstue cnoaps. OTimuus ciaoBapeit oT cuckoB. Co3qaHue CIoBapsl.

Mertonbl cnoBapeid. [IpuMeHeHne CIMCKOB U CIOBapeil B peabHbIX 3a/1ayax.

[IpakTuueckue 3aHATUS 2
Tema 2.4. Conepxanue 8 OK 02
AHAJIMTHKA TAHHBIX [MousiTue maHHBIX, O0NbIIMX TaHHBIX. Habopsl qanubix. Ilnardgopma Kaggle. 1IK...
Ha Python bubnurotexa Pandas. O6bexthl Series u DataFrame. Ionyuenue oOieit nHbopMaImu o

naHHbIX. HAeKcaIs 1o yCIOBUSAM U H3MEHEHHE JaHHBIX B Ta0JIUIIaX.

[IpakTuueckue 3aHATHS 4
Tema 2.5. Conepxxanue 6 OK 02
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AHaJIN3 JaHHBIX HA

Ilonstue CTaTUCTHKHU, onucaTeabHON cTaTUCTUKU. OnHcaTenbHBINA aHaAIN3 JaHHBIX.

IIK...

NPaKTHYeCKUX OCHOBHBIC OITUCATEIILHBIC CTATUCTUYCCKUE BEJIMUYHMHBI (4aCTOTa, CPEeIHES
npuMepax apupmMeTHIecKoe, MeIMana, MOJla, pa3Max, CTaHAapTHOE OTKIOHeHue). DyHKIHMn

onucarenbHoi ctatuctuku B Python Pandas. IIpakTrka BeIYUCIIEHUS ONUCATENBHBIX

cTaTUCTHUYECKHX BenmyuH B Python Pandas

[IpakTrnueckue 3aHATHS 4
Tema 2.6. Conepxanue 6 OK 02
OcHoBBI Heob6xomumMocTh BU3yanu3auy JaHHbIX A5 aHain3a. [lonarue HaydHoHM rpaduky. IIK...
BU3YyaJIH3ALUHN bubnnorexa Matplotlib. [Tonsatue pucynka B Matplotlib. OcHoBHBIE BUBI Tpa@HKOB
JaHHBIX (rucrorpamMmsbl, IMarpaMMbl paccestHus, TuarpaMmma pasMaxa, JTUHeHbIN rpaduk,

KpyroBasi AMarpamMma, TerioBbie KapThl). OCHOBHBIE rpaduueckie KOMaHabl B

Matplotlib

[IpakTrueckue 3aHATHS 4
Tema 2.7. Conepxanne 4 OK 02
IIpoexkTHast paboTa XapakTepucTUKa OCHOBHBIX ATAIOB Mpoliecca aHaiu3a AaHHbIX. [[oAroToBKa TaHHBIX. ITIK...
«AHaau3 00JbIIMX UccnenoBanue u Buzyanusanusa naHHbiX. [locTpoenue npenckazarebHON MOJIEITH.
JAHHBIX B WNHutepniperanus pe3yapTaToB aHainu3a. Peannsanus OCHOBHBIX 3TAoOB IpoLecca
npogeccnoHaIbHOI aHaJlM3a JaHHBIX Ha MpUMepe Habopa JaHHBIX U3 NPOGEeCCHOHATBHON Chepbl
chepe» [IpakTuueckue 3aHATUS 4
IIpomeskyTOUHAs aTTeCTALMS
IK3AMEH
Bcero 1224y.
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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.

3.2.1. OcHOBHBIC NTeYATHBIE H3JAHUSA

1. T'aBpunoB, M. B. Hnadopmatuka u wuH(DOpMAIMOHHBIC TEXHOJIOTHU:
y4eOHUK JUIsi cpenHero npodeccuonansHoro oopasosanus / M. B. T'aBpuios, B.
A. KimumoB. — 4-¢ u3na., nepepab. u gon. — Mockpa: M3parensctBo FOpaidT,
2020. — 383 c.

2. 3umumn, B. I1. Undopmatuka. JlabopaTophsrit mpaktukym B 2 4. Yacts 1 :
yaeOHOe mocobue s cpeanero nmpodeccronanbHoro oopazosanus / B. I1. 3umum.
— 2-e u3a., ucnp. u gon. — Mocksa: U3patenscTBo FOpaiit, 2020. — 126 ¢ 27

3.2.3. J/lonoJHUTEIbHbIE HCTOYHHUKH
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1. Axonos, A. C. KoMnploTepHOE MOJEIMPOBAHUE: YUEOHUK U IMPAKTUKYM
UIsl cpenHero mnpodeccuonanbHoro oodpasosanus / A. C. AxonoB. — Mocksa:
N3narensctBo IOpaiit, 2020. — 389 c. — (IlpodeccuonanbHoe 00pa3zoBaHue). —
ISBN 978-5-534-10712-8.

2. Jemun, A. FO. Undopmatuka. JlabopaTopHblii NMpPakTUKyM: ydeOHOE
nmocobue sl cpeaHero npodeccuonansHoro oopazopanus / A. FO. Jlemun, B. A.
HopodeeB. — Mocksa: M3natensctBo Opaiit, 2020. — 133 c.
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4. KOHTPOJIb M OLICHKA Pe3yJ1bTATOB 0CBOCHHS 001e00pa3oBaTe/IbHOM

JTUCHUILIHHBI

Kontpoib W omeHka pe3yabTaTOB OCBOCHHS 00IIe00pa3oBaTEIbHON

AUCHUIIIMHBI PACKPBIBAIOTCA YCPE3 JUCHUIITIMHAPHBIC PE3YJIbTAThI, HAIIPABJICHHBLIC

Ha (popmupoBaHue oOUIMX U MPO(ECCHOHANbHBIX KOMIIETEHUUU IO pasjeiam u
TEMaM COZEpkKaHHsl y4eOHOro Marepuaa.

Ob6masi/mpodeccuon Paznen/Tema Tun oneHoOYHBIX
aJbHasA MeponpuATHI
KOMIIETEeH M 1
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 | BrinmosaHeHre TPaKTUYECKUX
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- KonTtponwsnas pabora
2
OK 02, IIK... [Ipuknaaueie Mogynu 2- [IpoexTHas pabota
8
OK 01, OK 02, IIK... Bce Mmomynu BrmoaHeHMe 3amanui

i GepeHITnpoBaHHOTO
3ayeTa
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