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1. O6mas xapakrepucTuka padodeii nporpaMmbl 0611€00pa3oBATENLHOM JHCUAILIHHBI
«NudopmaTuxa»

1.1. MecTo AuCHUILIMHBI B CTPYKTYpe o0pa3oBarenbHoi nporpammsl CIIO:

O6meoopazoBarenbHas guciuiuiiHa «MTHDOOPMATUKA» sBisercs o0s3aTebHON
9acThi0 00IIe00pa30BaTEIHHOIO UKJIA 00pa30BaTeIbHOMN MporpaMMbl B cooTBeTcTBHH ¢ PI'OC
CIIO no cnenuansHocTH 40.02.04 FOpucnpyaenuus

1.2. Hean n miiaHupyemblie pe3yJbTaThl 0CBOCHHUS TUCHMILINHBI:
1.2.1. leau Ay cHUILIMHBI

ConepxaHue nporpaMmel  o0uieoOpa3oBaTelabHOM  aucHUIUIMHBL  «MHpOpMaTHKa»
HalpaBJIeHO Ha [JOCTIDKEHHE CIEAYIOUMX LeJeil: OCBOEHHE CHCTeMbl 0a30BBIX 3HAHMI,
OTpaXaroIMX BKJaJ MHGOPMATUKU B (POPMUPOBAHHE COBPEMEHHOM HaydHOM KapTHHBI MHUpA,
POJIb MH()OPMAIIMOHHBIX MPOLIECCOB B COBPEMEHHOM OOIIECTBE, ONOJIOTMUECKUX U TEXHUYECKUX
CUCTEMax;  OBJIAJeHMEe  yMEHUSAMM  HPUMEHATb,  AHAJIU3UPOBaTh,  MIPeoOPa30BbIBATH
MH(QOPMAIIMOHHBIE MOZETH PEaTbHBIX 00BEKTOB M IPOLECCOB, UCIOJb3Ys MPU 3TOM LU (POBBIE
TEXHOJIOTMHM, B TOM 4YMCIE NPU HU3YYEHUU IPYTUX IUCLUUIUIMH; Pa3BUTHE I103HABATEIbHBIX
HUHTEPECOB, MHTEJIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH IMyTeM OCBOEHUS U HCII0JIb30BAHUS
METOJI0B MH(MOPMATUKU M LHU(PPOBBIX TEXHOJOIMH NpU H3yYEHUU PA3JIUUYHBIX YYEOHBIX
[IPEMETOB; BOCIHUTAHUE OTBETCTBEHHOI'O OTHOILEHUS K COOJIOAEHHIO STUYECKUX U NPAaBOBBIX
HOPM MH(OPMAIIMOHHOM JeATENbHOCTH; MPHUOOPETEHHE ONbITa HCHOJIB30BaHUA IU(POBBIX
TEXHOJIOTUHA B MHAMBHUAYaJbHOW M KOJUIEKTMBHOW yuyeOHOW M IMO3HABaTENIbHOM, B TOM YHUCIIE
IIPOEKTHON J€ATEIbHOCTH.



1.2.2. Ilnanupyemblie pe3yJbTaThl 0CBOCHHs 001e00pa3oBarebHOM AucHUILIMHBI B c00TBeTcTBUH ¢ PI'OC CIIO u Ha ocHoBe ®PI'OC COO

Kon n
HaHMEeHOBaHHE
(opmupyembix
KOMIIeTeHI il

H.na}mpyeMLIe Pe3yabTaThl OCBOCHUA TUCIHUIIIMHBI

O6mme-*

JMCUMILITHHAPHbIE?

OK 01. Beibupats
CrocoObl penieHus
3amaqy
npodeccroHaIbHON
JesITeNbHOCTH
MPUMEHUTEBHO K
pa3IMYHBIM
KOHTEKCTaM

B yacTH TPpyA0BOr0 BOCIIMTAHMS:
- TOTOBHOCTh K TpPYAY, OCO3HAHUE IICHHOCTH
MacTepcTBa, TPYAOT00ue;

AKTUBHOU

- T'OTOBHOCTDb K JACATCIIBHOCTHU

TEXHOJIOTUYECKON M COLIMAJIbHOM HaIpPaBJIECHHOCTH,

CIIOCOOHOCTh ~MHHUIIMUPOBATh, IJIAHUPOBATh U
CaMOCTOSTEIILHO BBIMOJHATH TAKYIO JIEITCIbHOCTD;
- UHTEpeC K pa3IuYHbBIM chepam
npodeccuoHaIbHOM eI TEIILHOCTH,

OBJaaneHue YHHUBEPCAJIBHBIMH Y4eOHBIMH
NMO3HABATEJIbHBIMHU JIelCTBUSIMH:

a) 0a30BbI€e JIOTHYECKHE TeHCTBHS .

- CaMOCTOSITEIIEHO dbopMyIpoBaTh u

aKTyaJMu3UpoBaTh INpo0JieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

- YCTaHaBJ'II/IBaTB Cyu[CCTBCHHBIﬁ HpI/ISHaK nIJIn
OCHOBAaHUA JIsd CpaBHeHI/Iﬂ,
000011cHYS;

KIaccu(pukanuu u

- HOHMMATb YTrpo3y UH(OPMALMOHHON 0€3011aCHOCTH, UCIOIb30BaTh
METO/Ibl U CPEACTBA MPOTUBOACHCTBHS 3TUM yrpo3aM, COOII0ACHHE
Mep 0€30MacHOCTH, TPEIOTBPAILAIOLINX HE3aKOHHOE
pacnpocTpaHeHue IEePCOHANBHBIX TAHHBIX; COOMI0AeHUE TPEOOBAHUIM
TEXHUKU 0€30MacHOCTH U TMTHEHBI IIpU paboTe C KOMIBIOTEPAMHU U
JPYyTUMU KOMIIOHEHTaMU LIU(PPOBOro OKPYKEHUS; TOHUMaHUE
MPAaBOBBIX OCHOB HCIIOJIb30BaHUSI KOMITBIOTEPHBIX Mporpamm, 6a3
JAHHBIX U paboThl B ceTn VIHTEpHET;

- YMETh OpPraHU30BbIBATh JIMYHOE HH(POPMALIMOHHOE ITPOCTPAHCTBO C
UCII0JIb30BAaHUEM PA3IIMUHBIX CPEICTB HU(POBHIX TEXHOJIOT U
MTOHMMAaHHE BO3MOYKHOCTEN IIU(POBBIX CEPBUCOB IOCYAAPCTBEHHBIX
ycaIyT, TU(PPOBBIX 00pa30BaTENbHBIX CEPBUCOB; TOHUMaHNE
BO3MOXHOCTEM U OrpaHUYEHUN TEXHOJIOTHH UCKYCCTBEHHOT O
UHTEJJIEKTa B Pa3JIMYHbIX 00JaCTIX; HAINYUE NIPEACTaBIECHUHN 00
UCIOJIb30BAaHUU MH(POPMALIMOHHBIX TEXHOJIOTUH B pa3JIMUHBIX
npodeccuoHambHBIX chepax

- YMETh pean30BaTh ITAIbI PELICHUS 3a/1a4 Ha KOMIIBIOTEPE; YMEHHE
peaJin30BbIBaTh Ha BEIOPAaHHOM IS U3Y4EHHUS S3bIKE
nporpaMMupoBaHus Beicokoro ypoBHs (ITackans, Python, Java, C++,

1 YKa3bIBaloTCA IMYHOCTHBIE 1 MeTanpegMeTHble pesyabTaTtbl 3 ®rOC COO (8 nocneaHeit peaakummn ot 12.08.2022) 8 oTrAaronbHoMN popme, dopmmpyemblie
06ueobpasoBaTenbHOM AMUCLUUMNINHON
2 IncumnanHapHble (MpeameTHble) pe3y/ibTaTbl YKa3biBaOTCA B COOTBETCTBUM C MX NOHbIM NepedHem Bo PFOC COO (8 nocneaHeit pegakumm ot 12.08.2022)




- ONpeneNarTh IeNu JeATeIbHOCTH, 3a7aBaTh
nmapameTpbl ¥ KPUTEPUH UX JOCTHIKEHUS,

- BBISBIISITh 3aKOHOMEPHOCTH W TPOTHBOPEYHUS B
paccMaTpUBAEMBbIX SBJICHHSIX;

- BHOCUTh KOPPEKTUBHI B JAEATEIBHOCTb, OIICHUBATh
COOTBETCTBHE pPE3YyJbTATOB IIEJIsIM, OIICHUBATH
PHUCKH TTOCTICICTBUI IESITEIBHOCTH;

- pa3BUBATh KPEATHBHOE MBINUICHUE ITPU PEIICHUH
YKU3HCHHBIX MPoOJIeM

0) 0a3oBble HCCOeA0BATEIbLCKHE AeiicTBH:

- BJIQJICTh HABBIKAMH Y4EOHO-HUCCIICOBATEIbCKON U
MPOEKTHOW JEATETLHOCTH, HAaBBIKAMHU pPa3peIICHUS
pooem;

- BBIBISATH TNPUYHMHHO-CIICACTBEHHBIE CBSI3U U
aKTyaJM3upoBaTh 3a/layy, BBIABUTATh TUIIOTE3Y €€
penieHwus, HaXOJUTh apryMEHTHI TS
JIOKa3aTelIbCTBA CBOUX YTBEPXKACHUH, 3a7aBaTh
rapamMeTpbl U KPUTEPHUH PEIICHUS;

- aHAJIM3UPOBATH IOJYYECHHBIE B XOJI€ pEUICHUS
3aJlaud pe3yJIbTaThl, KPUTHUYECKH OIEHUBATh HX
JIOCTOBEPHOCTh, IPOTHO3MPOBATH HW3MECHCHHE B
HOBBIX YCIIOBUSIX;

- YMETh MEPEHOCUTh 3HAHUS B TO3HABATEILHYIO U
MPaKTUYECKYIO 00JIaCTH KU3HEACITEIBHOCTH;

- yYMETh UHTErPHPOBATh 3HAHHUS U3 Pa3HBIX
MPEeIMETHBIX 001aCTeH;

- BBABUTATH  HOBBICE  WJAEH,  Mpeaiararhb
OpPUTHHAJIBHBIC TTOIXO/IBI U PEIICHUS;

C#) TunoBble aNropuT™Mbl 00paOOTKU YHCEN, YU CIOBBIX
MOCJIEI0BAaTEIbHOCTE U MAaCCUBOB: MPEACTABICHUE YU CIIa B BUJIE
Ha0bopa MPOCTHIX COMHOXKHUTENCH; HAX0XKICHHE MaKCUMAaJTbH O
(MUHMMaNTBHON) Ul HATYPAJIHLHOT'O YK CIIA, 3AIIMCAHHOT O B CHUCTEME
CUHCJICHHSI C OCHOBaHUEM, He mpeBbliIatomuM 10; BeuucieHue

0000 IIECHHBIX XapaKTEPUCTHK 3JIEMEHTOB MAaCcCHUBA MM YHCIIOBOU
IIOCJIEZI0BATEILHOCTH (CyMMBI, IPOU3BEAEHUS CPEIHEr O
apu(MeTH4ecKoro, MUHMMaJIbHOI'0 M1 MAaKCUMaJIbHOT'O 3JIEMEHTOB,
KOJIMYECTBA JIEMEHTOB, YAOBJIETBOPSIIOIIMX 3aJAHHOMY YCIIOBHIO);
COPTUPOBKY 3JIEMEHTOB MacCHBa;




- CHOCOOHOCTh MX MCIOJIb30BaHUS B
IT03HABATEJIbHON U COLIMAIIBHON MPAKTUKE

OK 02.
Ucnons3oBath
COBpEMEHHBIE
Cpe/ICTBa IMOKCKa,
aHanmsa u
UHTEpIpeTalnun
uHpopmamuu, u
nH(pOpPMAIMOHHBIE
TEXHOJOTHH IS
BBHITIOJIHEHUS 33714
npodeccruoHabH oM
JesITeTbHOCTH

B 00/1aCcTH HEHHOCTH HAYYHOI'0 IO3HAHUA:
- c(OpMUPOBAHHOCTb MHUPOBO33pEHUS,
COOTBETCTBYIOLIETO YPOBHIO
pa3BUTHS HAyKd H OOIIECTBEHHOM MPAKTHKH,
KYJIBbTYP,
CIIOCOOCTBYIOIIETO OCO3HaHHMIO CBOEro Mecra B

COBPEMEHHOMY

OCHOBAHHOI'O Ha JHasore
MOJIUKYJIBTYPHOM MUPE;

- COBEPIICHCTBOBAHUE SI3BIKOBOM M YHTATEJhCKOM
KyJIbTYpPhl KaK CpPEICTBA B3aUMOJICHCTBUS MEXKIY
JFOJIbMU Y TIO3HAHUS MHUPA;

- OCO3HAHWE IIEHHOCTH HAyYHOH JEeSITEIBHOCTH,
TOTOBHOCTh OCYILECTBIISITh MPOEKTHYIO H
HCCJIEI0BATENbCKYIO EATEbHOCTh MHINBHUIYaIbHO
U B TPyNIe;
OsJagenune

NnMo3HaBaTEeJbHbBIMU lIGﬁCTBI/IﬂMHZ

YHHBEPCAJIBHBIMH  y4eOHBIMU
B) padoTa ¢ nHpopMaluei:

- BJIaJIeTh HABBIKAMH IOJIydeHHs MH(OpMAIMU U3
UCTOYHUKOB  Pa3HBIX THIIOB, CaMOCTOSTEIHHO
OCYIIECTBISATh TTOUCK, aHAJIN3, CUCTEMATU3ALUIO U
UHTEPIIPETALUI0 HH(OPMALIMU Pa3IUYHBIX BUIOB U
(hopM npeACTaBICHHUS;

- co3JaBaTh TEKCThl B pa3MYHBIX (opmarax ¢
y4eTOM Ha3HaueHus uHGOpMAIMM U IEJICBOM
ONTUMANBHYIO  (opMy

ayTuTOpHH,  BbIOMpas

NpEACTaBJICHUA U BU3YyaJIU3allUU;

- BJIaJICTh MPEJICTABICHUSIMU O POJIM MH(POPMALIUU U CBS3aHHBIX C HeH
MIPOLIECCOB B MPUPOJIE, TEXHUKE U OOIIECTBE; MOHATUAMHU
«HpOpMaLUAY», «MH(OPMAITHOHHBII MTPOIECC), KCHCTEMAY,
«KOMIIOHEHTBI CUCTEMBI» «CUCTEMHBIN 2P PeKT», «MHPOPMALIMOHHAS
CHCTEMay, «CHCTEMa yIpaBIeHUs»; BIaJeTh METOIaMU MTOMCKA
uHbopmaiuu B cetu IHTepHET; yMeTh KpUTHUECKH OLEHUBATh
uHbOpMAIHIO, TOTYYCHHYIO U3 ceTH VHTepHeT; XapaKTepru30BaTh
OonbIIMe NaHHbIe, TPUBOJUTH MPUMEPHI HCTOUHUKOB UX MOJTYYESHUS U
HaIPaBIICHHS UCIIONIb30BAHMS,

- HOHMUMATh OCHOBHBIE IPUHIIUIIBI YCTPOHCTBA U PYHKIIMOHU POBAHUS
COBPEMEHHBIX CTAIIMOHAPHBIX K MOOMIJIBHBIX KOMIIBIOTEPOB;
TeHJICHIIMN pa3BUTHS KOMIIBIOTEPHBIX TEXHOJIOTUH; BIIAIETh
HaBBIKaMU PabOTHI C ONEepaliOHHBIMHE CUCTEMaMHU U OCHOBHBIMH
BUJAMHU IPOrPaMMHOI0 00€CIIeUeHNs IIs pelleH sl yueOHbIX 3a71a4 10
BBIOpPaHHOH CIIEeIUaN3aLNH;

- IMETb IPEJCTABICHNS O KOMITBIOTEPHBIX CETSIX M UX POJIH B
COBPEMEHHOM MHpE; 00 00IMX NPUHIMIIAX pa3padOTKU U
(YHKIIMOHUPOBAHUS MHTEPH €T-TIPUII0K EHUII;

- HOHMMAaTh OCHOBHBIE PUHIIUIIBI IUCKPETU3ALNN PA3INIHBIX BHI0B
uHbOpMAINH; YMETh ONpeaesaTh UH(POPMAIIMOHHBIH 00BeM
TEKCTOBBIX, I'PaUUECKUX U 3BYKOBBIX JTAHHBIX MPU 33JaHHBIX
napaMeTpax AUCKpeTU3allnu;

- YMETh CTPOUTH HEPABHOMEPHBIE KOJIbI, IOMYCKAIOIINE OJHO3HAYHOE
JEKOAMPOBAHKE COOOIIEHUH (TPEPUKCHBIC KOIbI); UCITOIb30BATh
pocTeiime Kobl, KOTOphIe O3BOJISIIOT 00HAPYKUBATH U UCIIPABIISTH
OLIMOKY MU Tepeiaue JaHHBIX;




- OLICHUBATh AOCTOBEPHOCTD, JIETUTUMHOCTDb
uHpopmanuu, ee

MOpPAJIbHO-3THUYCCKUM HOpPMaM ;

COOTBCTCTBUEC TIIPaBOBBIM H

- HCIIOJB30BAaTh CpPEACTBA I/IH(1)OpMaHI/IOHHI)IX u

KOMM YHHKAaIITMOHHBIX TEXHOJIOTUH B pPEeIICHUHA
KOI'HUTUBHBIX, KOMMYHUKATUBHBIX n
OpraHu3allMOHHbIX 3aJga4 C CO6J'II-OI[€HI/ICM

Tpe6OBaHI/II\/’I OPrOoHOMHKH, TCXHUKHU 6630HaCHOCTI/I,

TUTHEHBI, PECypCcOCOCpPeKEHHsS, MPaBOBBIX U
3TMYECKUX  HOPM, HOpM  HH(OPMAIMOHHOMN
0€30IaCHOCTH,

- BJIAACTh HaBbIKaMH pacCliO3HaBaHUA WU 3aIUTHI
nHpopMaluu, UHGOPMaLIMOHHON 6€30MaCHOCTH
JIMYHOCTH

- BJIaJICTh TEOPETHUUECKHUM aIllapaToM, MO3BOJISIOLUIMM OCYILECTBIISTh
MpeCTaBICHNUE 3aJaHHOT0 HATypaIbHOI'O YK Cia B pa3IM4HbIX
CHCTEMax CUHMCIICHUS; BBIIOIHATH MPeo0pa3oBaHuUs JIOTHYECKUX
BBbIpaKEHUH, UCTIOIB3YS 3aKOHBI aIreOphl IOTUKU; OMPEAETIATh
KpaTyalMii MyTh BO B3BEIIEHHOM rpade U KOJIMYECTBO IMyTel MEXIy
BEpIIMHAMH OPUEHTHPOBAHHOTO AllMKJINYECKOro rpada;

- YMETb YNTATh U IOHUMATh IPOTrPAMMBI, PEATU3YIOLINE HECTOKHbBIE
QJITOPUTMBI 00PAOOTKHU UM CIIOBBIX U TEKCTOBBIX JaHHBIX (B TOM YHUCIIE
MacCHUBOB U CUMBOJIbHBIX CTPOK) Ha BBIOPAHHOM ISl U3y4EHHSI
YHUBEPCAJIbHOM S3bIKE IIPOrPAMMUPOBAHUS BBICOKOTO YPOBHS
(ITackanw, Python, Java, C++, C#); aHanu3upoBaTh aJITOPUTMBI C
WCIIOJIb30BAaHUEM TAOJIUIl TPACCUPOBKU; ONPENEIATh 0e3
UCIOJIb30BaHUSI KOMIIBIOTEPA PE3YJIbTATHI BBINOIHEHUS HECI0KHBIX
MPOrpaMM, BKJIFOUAIOIIUX IIHKIIBI, BETBJICHHS U TIOATIPOT PAMMBI, TIPU
3aJJaHHBIX HCXOJHBIX JAHHBIX; MOAH(DUIIUPOBATE TOTOBIE TPOTPaMMBI
JUISL pellieHus] HOBBIX 3a/1a4, MCIO0JIb30BaTh UX B CBOMX MPOrpaMMax B
KauyecTBe MoAnporpamm (mpouenyp, GyHkuunii);

- YMETh CO3[]aBaTh CTPYKTYPUPOBAHHBIE TEKCTOBbIE JOKYMEHTHI U
JI€MOHCTPALMOHHbIE MaTepHalIbl C UCIIOJIb30BAaHUEM BO3MOXKHOCTEH
COBPEMEHHBIX ITPOrPaMMHBIX CPEACTB U 00JIAUHBIX CEPBHCOB; YMEHHE
UCII0JIb30BaTh TaOJIMUHbIE (pENALMOHHbIE) Oa3bl JAHHBIX, B YACTHOCTH,
COCTAaBJIAITh 3aMPOCHI B 6a3axX JaHHBIX (B TOM YHUCIIE€ BBIYUCIISIEMbIE
3aIIpOChl), BBIIOJIHATH COPTUPOBKY U MOUCK 3amKcell B 6a3e JaHHBIX;
HAIOJHATH pa3padoTaHHYIO 0a3y JaHHBIX; YMEHHE HCIIOJIb30BaTh
AJIEKTPOHHbIE TaOIUIIBI JIJIS aHAJIN3a, TPEACTABICHUS U 00paboTKI
JaHHBIX (BKJIIOYasi BEIYUCIEHUE CYMMBI, CPEIHEr0 apu(pMeETUIECKOrO,
HanOOJbIIEro 1 HAMMEHBIIIETr0 3HAaYeHUH, pelIeHHe YpaBHEHUN);




- YMETh HCIIOJIb30BaTh KOMITBIOTEPHO-MATEMATHIECKUE MOICIH IS
aHanM3a 00bEKTOB U MPOLIECCOB: GOPMYIUPOBATH 1IENb
MOACIIUPOBAaHUs, BBINIOJHATE aHAaJIU3 PE3YJIBTATOB, ITOJTYYCHHEIX B
X0JA€ MOJACIIMPOBAHUA; OLICHHUBATL AJICKBATHOCTb MO CJIA
MOJICTUPYEMOMY OOBEKTY WJTH TIPOIECCY; IPEICTABIIATh PE3yJIbTaThI
MOJCIIMPOBAHUSA B HAT'TIAAHOM BUJIC,

- yMeTb KJIacCH(HUIUPOBATH OCHOBHBIE 33/1a41 aHAJIN3a TAHHBIX
(mporHO3MpOBaHKE, KIacCU(PUKAL, KIacTepH3aLus, aHAIN3
OTKJIOHEHHI); IOHUMATh ITOCJICIOBATEILHOCTD PEIICHHS 3a1a4
aHaJM3a JIaHHBIX: COOP NEPBUYHBIX JaHHBIX, OUUCTKA U OI[CHKA
Ka4ecTBa JIAHHBIX, BEIOOP W/MIIM TOCTPOCHUE MOJICIH,
Hp606pa30BaHI/I€ JAaHHBIX, BU3YyaJInU3alsa JaHHBIX, HHTCPIPCTAIHUA
pe3yJIbTaToB;

- UMETh MPEACTABJICHUA O 0a30BbIX IMpUHOUIIaX OpraHu3anuu 1
(YHKIIMOHUPOBAHUS KOMIIBIOTEPHBIX CETEH;

- YMETh OIPEIENATh CPEIHIO CKOPOCTh Mepeaayu TaHHbIX,
OIICHMBATb U3MCHCHUEC BPECMCHU IICpCaavu 1pu n3MCHCHUU
I/IH(bOpMaIII/IOHHOFO o0BeEMa JAaHHBIX U XapaKTCPHUCTUK KaHaJla CBA3HU,
- YMETb CTPOUTH KOJI, 00€CTIeYNBAIONINI HAUMEHBIIYI0 BO3MOKHYIO
CPEIHIO0 JUIMHY COOOIICHUS TP U3BECTHOM YacTOTE CHMBOJIOB;
HOSICHATH MPUHIIUITEI PAa0OTHI MPOCTHIX aJITOPUTMOB CXKATHS TaHHBIX;
- YMETb UCIIOJIb30BATH [IPU PEIICHHUH 3a/1a4 CBOMCTBA MO3UIIMOHHON
3aIMCH YHUCEI, alITOPUTMBI IOCTPOCHHS 3aIIMCH YUCIIa B TIO3UIIMOHHON
CUCTCMC CUUCIICHUS C 3aJaHHBIM OCHOBAHHUEM U IOCTPOCHUA YUCJIa 110
CTPOKE, COJIeprKallel 3aIiCh ATOTO YHCIa B MO3UIIMOHHOMN CHCTEME
CUYHCJICHHUA C 3aJTaHHBIM OCHOBAHUCM,; YMCTD BBIITOJIHATH
apI/Iq)MCTI/I'—IeCKI/Ie Oorepalr B IO3UIIMOHHBIX CUCTEMAX CHUCIICHUA,
YMEHHUE CTPOUTH JIOTUYCCKOC BBIPAKCHUC B HHST)IOHKTI/IBHOﬁ u




KOHBIOHKTUBHOW HOPMaJIbHBIX (popMax I10 3aJaHHOM Tabuie
HMCTUHHOCTH; UCCIIE0BATh 001aCTh MCTUHHOCTHU BBICKa3bIBaHUS,
CoZiep Kalllero MepeMeHHbIe; PeaTh HeCI0KHbIE JTOTHUECKHe
ypaBHEHHS; yMETh pelllaTh alrOPUTMHUECKHE 3a]Ja4H, CBSI3aHHBIE C
aHanu3oM rpados (3a1a4u MOCTPOCHUS ONTHUMAIBLHOTO MYTH MEXKIY
BepIIMHAMU rpada, onpeesieHus: KOJIUYECTBa Pa3INnYHbIX MyTeH
MEXAY BEepLUIMHAMHU OPUEHTUPOBAHHOIO allUKJINYECKOro rpada);
YMETb MCIOJIb30BATh AEPEBbs PH AHAINU3€E U IOCTPOSHUU KOJIOB U JJIs
npescTaBieHus apu(pMETHUECKUX BhIPAXKEHUMH, IPU PEIIeHUH 3a1a4
IIOMCKA U COPTUPOBKH; YMETh CTPOUTH JIEPEBO UI'PHI 110 3aJaHHOMY
JITOpPUTMY; pa3pabaThiBaTh 1 0OOCHOBBIBATH BBIUTPHILIHYIO
CTpPATEruIo UIPHI;

- HOHMMATh 0a30BbIE ATOPUTMBI 00PaOOTKU YHCIOBON U TEKCTOBOI
nH(popMaIuy (3aMKUCh YU CENl B TO3UIIMOHHOM CUCTEME CUMCIICHHUS,
JETMMOCTD L[EJIBbIX YHCEIT; HAX0XK/IeHNE BCEX MPOCTHIX YHCEN B
3a/ITaHHOM JMana3oHe; 00paboTka MHOTOPA3PSAHBIX IETBIX YHCEIT;
aHaJIN3 CUMBOJIBHBIX CTPOK U APYTUX), aITOPUTMOB ITOKCKA U
COPTHPOBKHU; YMEHHE ONPEIEIIATH CI0KHOCTh H3y4aeMBIX B Kypce
0a30BBIX AJITOPUTMOB (CYMMHPOBaHUE 3JIEMEHTOB MacCHUBa,
COPTUPOBKA MacCUBa, 1epedOpHbIE AJITOPUTMBI, IBOUYHBIN OUCK) U
IPUBOJIUTH IIPUMEPHI HECKOJILKHUX aJITOPUTMOB PAa3HOM CIOXKHOCTH
JUISL peIIeHus OAHOM 3a/1auH;

- BJIaJIeTh YHUBEPCAJIbHBIM SI3bIKOM IIPOI'PAMMHUPOBAHUSI BBICOKOT'O
yposHs (Ilackans, Python, Java, C++, C#), npeacraBneHusiMu o
0a30BbIX TUIAX JAHHBIX U CTPYKTYpax JaHHBIX; YMEHUE UCIOJIb30BaTh
OCHOBHbI€ YNPaBJISIOLINE KOHCTPYKIIUN; YMETh OCYLIECTBIIATh aHAJIN3
MPEJI0AKEHHON POrpaMMBbl: ONPEAENATh PE3yIbTaThl pabOThHI
MIPOrpaMMBbI ITPH 3a/1aHHBIX UCXOAHBIX JAHHBIX; OMPENEATh, IPH
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KaKUX UCXO/HBIX JAaHHBIX BO3MOXKHO MOJTyYCHUE YKa3aHHBIX
Pe3yJIbTaTOB; BBISBIISATH JJAHHBIE, KOTOPBIC MOTYT IPUBECTH K OIIHOKE
B paboTe mporpaMMBbl; (GOPMYIUPOBATE MTPEUIOKCHHS TTO YITYIIICHUIO
MPOrPaMMHOT0 KOJIa;

- yMeTh pa3pabaThiBaTh U PEAIM30BLIBAThH B BHJIE TPOrpaMM 0a30BbIe
AJTOPUTMBI; UCIIOJIL30BATh B IPOrpaMMax JaHHBIC Pa3JIMIHBIX THIIOB C
y4eTOM OTpaHUYEHUH Ha TMana3oH UX BO3MOXKHBIX 3HAUCHHH,
IPUMEHSTh IPU PELIEHUH 33/1a4 CTPYKTYPhI JaHHBIX (CIUCKH,
CIIOBapH, CTEKH, OUEPEH, 1EPEBbs); IPUMEHSITh CTAHIAPTHBIC U
COOCTBEHHBIE MTOJIPOrPaMMBI JJ1s1 00paOOTKH YHCIOBBIX JaHHBIX U
CHMBOJIBHBIX CTPOK; UCIIOJIB30BaTh MPU pa3pabOTKe Mporpamm
OMOIMOTEKH OAMPOTpaMM; 3HATh (YHKIIMOHATIBLHBIE BO3MOXKHOCTH
WHCTPYMCHTAIBHBIX CPEICTB CPEIbl Pa3padOTKH; YMEHHE
WCIOJIb30BaTh CPECTBA OTJIAKHA MTPOrPpaMM B CpeJie
MPOrpaMMHUPOBAHHUS, YMEHHE JOKYMEHTUPOBATH IPOTPaMMBI;

- YMETh CO371aBaTh BEO-CTPAHMIIBI; YMEHUE M CIIOIH30BATh
JJICKTPOHHBIC TAOJMIIBI JIJIS aHAJIN3a, TTPEACTABICHUS U 00pabOTKH
JMaHHBIX (BKIFOYask BEIOOP ONTUMAJILHOT'O PEIIeHUs, TOA00D JTHHUH
TpeHJa, pellieHue 3a7a4 MPOrHO3UPOBAHMS); BIAJAETh OCHOBHBIMU
CBEIIEHUSAMU O 0a3ax aHHBIX, UX CTPYKTYpE, CPEACTBAX CO3/IaHUS U
paboThI C HUMH; MCITOJIb30BaTh TAOJUYHBIC (PEISIIIMOHHBIC) 0a3bl
JAHHBIX U CIPABOYHBIE CHCTEMBI
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2. CTpyKTypa U coJep:KaHue 00111e00pa30BaTEeIbHO THCIUILTHHBI

2.1. O0beM JUCUMIIJIMHBI M BUIbI y4e0HOH padoThl

Bux yueOHoit padoThl Ob0bem B
yacax*

O0bem 00pa3oBaTe/IbHON NPOrPAMMBbI TUCUHMIIHHBI 122
OCHOBHOE CcOiep:KaAHNE 70
BT. 4.
TEOpEeTUYECKOe 00yueHne 50
MIPAKTUYECKUE 3aHATHUS 38
IIpodeccuonaibHO-OpHUEHTUPOBAHHOE COEeP:KaHMe (COepPKAHUE 52
NPHUKJIATHBIX MOAYJIEH)
Moayab 1. OcHOBBI AaHATMTHKH ¥ BU3YAJIN3AIUU TAHHBIX® 16
BT. 4.:
TEOpEeTUYECKOe O0yUeHHUE 6
MIPAKTUYECKUE 3aHITUS 10
Moayab 2. AHAJIMTHKA M BU3yaJu3auus 1aHHbIX HA Python® 18
BT. U.:
MPaKTUYECKUEC 3aHATUS 18

IIpomeskyTouHasi aTTecTanusa JK3aMeH

UTOIro 122




2.2. TeMaTH4ecKHii IJIaH U coiep:kanue qucuuILInEb « MHopMaTuKay

HaunmeHoBaHue Coaep:xkanue yueOHOro Marepuasia (0CHOBHOE H MPo(ecCHOHATBHO- Oo0bem dopmupyemMblie
pa3/iesioB U TeM OPUEHTHPOBAHHOE), J1A00PATOPHbIE M NPAKTHYECKUE 3aAHATHUS, IPUKIATHOM 4acoB KOMIIeTEeHINH
MOAYJIb (IIPH HATHYHH)
OcHOBHOe cojlep:KaHNe
Pa3znen 1. Undopmanus 1 ”HPOPMAIMOHHASA JeATEJILHOCTD YeJI0BeKa 22
Tema 1.1. OcHoBHOE coep:kaHne
Wudopmarus u [NonsiTue «uadopmanus» Kak GyHIaMEHTAILHOE MOHITHE COBPEMEHHOI HAYKH. OK 02
nH(pOPMAIMOHHBIE [IpencraBienne 00 OCHOBHBIX HH(MOPMAIIMOHHBIX MPOIECCaX, O CUCTEMAX. 2
MIPOIIECCHI KomupoBanue napopmanuu Mupopmarus 1 mHGOPMAIIMOHHBIE TIPOIECChI
Tema 1.2. OcHoBHOE coiep:kaHNne
[Tonxons!l kK U3MEpPEHUIO [Tonxonp! k u3MepeHuto nHpopmauu (coepKaTeabHbId, a1(aBUTHBIMH,
UHpopMan BEpOSATHOCTHBIN). Enunuiel namepenus napopmanuu. Madopmanmonubie 00beKThI 2
Pa3TUYHBIX BUJOB. Y HUBEPCATBHOCTD JUCKPETHOTO (II(POBOTO) MPEACTABICHUS OK 02
uHpopmaruu. Ilepenaua u xpanenue unpopmanuu. OnpeneiaeHue o0beMoB
pa3IuyHBIX HocuTened nHpopManuu. ApxuB HHPOpMAITIH
[IpakTueckue 3aHATHSA 2
Tema 1.3. OcHoBHOE coiep:kaHne
Komnerorep u nudposoe | IIpHHIUITBI TOCTPOEHHUS KOMITBIOTEPOB. I[PHHIIAIT OTKPBITON apXUTEKTYPHI.
IIPEJICTABIICHHUE Marucrpanbs. AnnapaTHoe yCTpOHCTBO KOMIIbIOTEpa. BHENHAA namsATe. Y cTpoiicTBa OK 02
uH(pOpMaLKH. BBOJa-BeIBOMA. [Tokonenus OBM. Apxurtexkrypa OBM 5 nokonenus. OCHOBHbIE 2
VCeTpolicTBO KOMIIBIOTEPA | XapaKTePUCTHKH KOMITbIOTEpOB. [IporpaMmHoe obecredeHue: Kiacc GUKaius 1 ero
Ha3Ha4yeHHe, CETEBOE IIPOrpaMMHOE o0ecreueHre
Tema 1.4. OcHoBHOE coep:kaHne
[IpencraBieHne o pa3aMYHBIX CHCTEMAaX CUMCICHHS, TPEICTABICHNE BEIIECTBEHHOT O 2 OK 02

YHCIIa B CHCTEME CUHCIIEHHS C JIFOOBIM OCHOBAHHUEM, IICPEBOJ UHUCJIa U3 HGIIGCHTI/I‘{HOﬁ
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Koguposanue
nHpopmaruu. CuCTeMbl

HO3UIIMOHHON CUCTEMbI CUUCIIEHHS B IECATUUHYIO, IEPEBOJ BEIIECTBEHHOI'0 YK CIIa U3
10 CC B apyryto CC, apudpmernueckue neiictBus B pasubix CC.

CUHCJICHUS [IpencraBiieHre YNCIOBBIX IAHHBIX: OOIIUE TPUHITUIIBI TPEICTABICHUS TaHHBIX,
(hopmMaThl IpeICTaBICHHS YHCEIT.
[IpencraBiieHHE TEKCTOBBIX TAHHBIX: KOJOBBIC TAOIUIIBI CHMBOJIOB, 00HEM TEKCTOBBIX
JTAHHBIX.
[TpencraBnenue rpadpuueckux JaHHBIX.
[IpencraBiieHne 3ByKOBBIX JaHHBIX.
[IpeacraBnenue BUACOJaHHBIX.
KoaupoBanue 1aHHbIX IPOU3BOJIBHOIO BU/IA
[IpakTuueckue 3aHATUSA
Tema 1.5. OcHoBHOE coiep:kaHNne
DneMEeHTHI OcHOBHBIE MTOHATHS AJITEOPBI JIOTHKHU: BBICKa3bIBAHUE, JIOTUYECKUE OTIEPaIIHH,
KOMOHMHATOPUKHU, TEOPHH MOCTPOEHUE TaOIMIIBI HCTUHHOCTH JIOTHYECKOro Belpaxenus. [ paduueckuit meton OK 02
MHOYKECTB U anreopsl noruku. [TorsTHe MHOXKEeCTBA. MOIHOCTH MHOKECTBA. Oriepanuu HaJl
MaTeMaTU4YeCKON JIOTUKA | MHOXKECTBaMU. PereHue JIorndaecknx 3a1ad rpaguaeckuM crocooom
Tema 1.6. OcHoBHOE coiep:kaHne
KomneroTepHslie ceTu: Komnsrorepusle cetn ux knaccupukanus. Padora B nokansHol cetu. Tononoruun OK 01
JIOKaJbHBIE CETU, CETh JoKabHBIX ceTeil. OOMeH nanHbiMu. ['moOanbHas cetb MuTepHer. |P-agpecarusi. OK 02
Hurepuer [IpaBoBbie 0cHOBBI paboTHI B ceTh HTEpHET
Tema 1.7. OcHoBHOE coiep:kaHne
Cnyx0b1 UaTepHeTa Cnyx0bl 1 cepBuchl IHTepHETa (37IEKTPOHHAS MTOYTA, BUJEOKOH PepeHIInH, POPYMBI,
MECCEHKEpBI, conranbHbie ceTH). [Touck B IHTepHETE. DNEKTpOHHAS KOMMEPIIHSL. OK 02
[udpoBbie cepBUCH TOCYAaPCTBEHHBIX ycIyr. JlocToBepHOCTh HHGOpMAIHU B
HuTepuere
[IpakTueckue 3aHATUA
Tema 1.8. OcHoBHOE cofep:RaHne OK 01
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CeTteBoe xpaHeHUe Opranu3anus JMIHOr0 HH(POPMAIMOHHOTO MpocTpaHcTBa. OOIauHbIe XpaHWIIHIIA OK 02
JAHHBIX ¥ UG POBOTO naHHbIX. Pa3nenenue mpas 1ocTymna B 001auyHbIX XpaHuwuiax. KomiektuHas pabota
KOHTEHTa Haja JokyMeHTamu. CoOmrofieHrne Mep 0€30MacHOCTH, MPEA0TBPAIIAIONIMX HE3aKOHHOE
pacnpocTpaHeHHe epCoOHaIbHBIX JaHHBIX
[IpakTueckue 3aHaTUA 2
Tema 1.9. OcHOBHOE coepxkaHue
Nudopmanmonnas HNudopmarnmonnas 6e3omnacHocTb. 3ammra nHpopmanuu. MHpopmanronHas
0e30MacHOCTb Oe3omacHoCTh B Mupe, Poccuu. BpenoHocHbIe TporpaMMbl. AHTUBHPYCHBIE OK 01
nporpammbl. be3onacHocTs B IHTepHETE (ceTeBble yTpo3bl, MOIIEHHUYECTBO). TpeH/IbI 2 OK 02
B Pa3BUTUH LU POBBIX TEXHOJIOTHI; PUCKU U MTPOTHO3BI UCIIOIB30BAHMS I (POBBIX
TEXHOJIOTUH NIPU pellieHuH NpodecCHOHAIbHbBIX 3a/1a4l
Pasznea 2. Ucnosib30BaHMe NPOrPaMMHBIX CHCTEM U CEPBUCOB 22
Tema 2.1. OcHoBHOE coep:kaHne
O6paboTka uaopmanun | TekcToBbIE JOKYMEHTHI. BUbI TpOrpaMMHOro obecnedeHus st 00pabOTKH TEKCTOBOM 5
B TEKCTOBBIX Iponeccopax | nHpopmaruu. Co3naHre TEKCTOBBIX TOKYMEHTOB Ha KOMIIBIOTEpE (Omepanny BBOAA, OK 02
penakTupoBaHus, HopMaTHPOBAHMUS)
[IpakTuyeckue 3aHATUS 2
Tema 2.2. OcHoBHOE coiep:kaHne
Texuonornu cozpanust MHoroctpaHuuHble JOKyMeHThl. CTPYKTypa JOKyMEHTa. | HIIepTeKCTOBbIE TOKYMEHTHI. 2
CTPYKTYPUPOBAaHHBIX CoBmecTHast paboTa HaJ fokymMeHToM. [11aGioHbI. OK 02
TEKCTOBBIX JIOKYMEHTOB
[IpakTueckue 3aHATUA 2
Tema 2.3. OcHoBHOE cofep:kaHne
Komnsrorepnas rpaduka u | KommnerorepHas rpaduka u e€ Buapl. @opMaThl MyJIbTUMEIUUHBIX (AKIOB.
MYJIbTUMEINA I'padmueckue pexaktopsl (IIO Gimp, Inkscape). [IporpamMmel 1o 3anucu u 2 OK 02
penaxtupoBanus 3Byka (IIO AynuoMacrep). [Iporpammsl penaktupoBanus Bujeo (11O
Movavi)
[IpakTuueckue 3aHATUS 2
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Tema 2.4.

OcHoBHOE coiep:kaHNne

OK 02

Texnonorun o0pabOTKH TexHo0run 00pabOTKH Pa3IMYHBIX 00BEKTOB KOMITBIOTEPHOMN IpadUKu (pacTpOBBIC U 2
rpaguuecKkux 00HEKTOB BEKTOPHBIE U300pakeHus, 00paboTKa 3ByKa, MOHTaXX BHUJIEO)
Tema 2.5. OcHoBHOE coepxkaHue OK 02
[IpencraBnenue Bunibl KOMIIBIOTEpHBIX MTpe3eHTanuii. OCHOBHBIC TAlbl pa3padOTKU MPe3eHTAIIUH. 2
npodeccroHaIbHON Anumanus B mpe3eHTanuu. [11a61oub1. Kommo3uimsi 00beKTOB Tpe3eH Talluu
nH(popMauu B BUIE [IpakTuueckue 3aHATUSA 2
Mpe3eHTalui
Tema 2.6. OcHoBHOE coepKaHue 5 OK 02
WNuTtepakTtuBHbBIC 1 [Mpunuune! mynbTuMenusi. UHTepakTUBHOE MpecTaBieHne nH(popManuu
MYJIbTUMEINIHBIE [IpakTueckue 3aHATUA 2
00BEKTHI Ha claie
Tema 2.7. OcHoBHOE coepxKaHue OK 02
I'mneprexkcroBoe A3bik pasmerku runeprekcra HTML. OdopmieHne runeprekcToBoii cTpanuilsl. Bed - 2
Mpe/ICTaBJICHNE CaMTHI ¥ BEO-CTPAHUIIBI
uHpopmanuu [IpakTuyeckue 3aHATUS 2
Paznen 3. UndopmannonHoe Moge IMpPOBaHHe 28
Tema 3.1. OcHoBHOeE coepxkaHue OK 02
Mopenu u [IpencraBnenue o KOMIBIOTEPHBIX MOAENSIX. Buabl moneneil. AneKBaTHOCTh MOJEII. 2
MOJIENMPOBAHUE. D TAlbI OCHOBHBIE 3Tanbl KOMIIBIOTEPHOI'O MOJIETUPOBAHUS
MO/IEITUPOBAHUS
Tema 3.2. OcHoBHOE coiepKaHue OK 02
Cnucku, rpadsl, aepeBbsd | CtpykTypa uHpopmanuu. Criucku, rpadsbl, 1epeBbs. AITOPUTM MTOCTPOCHHUS IepeBa 2

pelieHui

OcHoBHOE coep:kaHne 2 OK 02
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Tema 3.3.
MarteMaTnueckue MOaeIn
B IIpo¢eccroHaIbHON

AJropuTMBI MOAEIMPOBAHUS KpaTyalinX MyTel MEXy BepIIMHaAMH (AJITOpPUTM
JeiikcTpel, MeToJ AMHAMUYECKOT0 MPOrPaMMHUPOBAHUS). DJIEMEHTHI TEOPUH UTP
(BBIUTpBIIIHAS CTPATETUsl)

obnactu [IpakTueckue 3aHaTUA
Tema 3.4. OcHoBHOE coepxkaHue OK 01
[Tonatue anroputma u [Tousatue anroputma. CoiictBa anroputma. CriocoObl 3anucu anroputMa. OCHOBHbBIE
OCHOBHBIE aIrOPUTMHUYECKUE CTPYKTYPBI. 3aIIMCh aITOPUTMOB Ha A3BIKE IPOrPaMMHUPOBAHUS
aIropuTMHYECKUE (Pascal, Python, Java, C++, C#). AHanu3 aaropuTMOB C OMOIIBIO TPACCHPOBOYHBIX
CTPYKTYpBI Ta0JIMIL
[IpakTHueckue 3aHATUA
Tema 3.5. OcHoBHOE coiep:kaHne OK 02
Ananms anropuTMoB B CrpyKTyprpOBaHHbIE THIIBI JaHHBIX. MaccuBbl. BenoMmorarenbablie anropuTMel. 3aJa4u
npodeccuoHaIbHOMI IIOKCKA 3JIEMEHTA C 33/1aHHBIMU CBOMCTBAaMU. AHAJIU3 TUIIOBBIX aJrOPUTMOB 00pabOTKH
obnactu YU CEeJl, YU CIIOBBIX ITOCIEA0BATEIIBHOCTEN U MaCCUBOB
[IpaxTuyeckue 3aHATUSA
Tema 3.6. OcHoBHOE coepKaHue OK 02
basbl nanHBIX Kak MoJenb | ba3pl qJaHHBIX Kak MOJeNb peaAMeTHON obsacTy. TaOiuiel 1 pensunoHHbIe Oa3bl
MpeIMETHON 00J1acTh JTAHHBIX
[IpakTnyeckue 3aHATUSA
Tema 3.7. OcHoBHOE coepKaHue OK 02
Texnonorun 06paboTKu Tabauunslit nporeccop. [Ipuemsl BBOAA, peakTHpOBaHUs, GOPMAaTUPOBAHUS B
uH(popManuu B TabauyHOM npoueccope. Anpecanus. CopTupoBKa, GpuiabTpanus, yciIoBHOE
JIEKTPOHHBIX TaOJIMIIAX (dbopmaTrpoBaHue
IIpakTudeckue 3aHATUA
Tema 3.8. OcHoBHOE coiep:kaHne OK 02

dopmybl U GYHKITUN B
ANEKTPOHHBIX TaOIHIIaX

@opMyIibl U GYHKIIUH B SJIEKTPOHHBIX TaOMUIIax. BeTpoeHHbIe GYHKINU M UX
UCIOJb30BaHue. MaTemMaTHueckue 1 cratuctuueckue Gpynkuuu. Jlornyeckue GyHKINU.
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®unancosbie PyHkiuu. TekcroBeie PyHKIMU. Peanu3amms MmaTeMaTHIECKUX MOJIeiel B
AIIEKTPOHHBIX Ta0IUIAX

[IpakTuueckue 3aHATUSA 2
Tema 3.9. OcHoBHoOe cofiep:kaHue OK 02
Busyanusamnus 1aHHBIX B Busyanuzanus JaHHBIX B 2JIEKTPOHHBIX TaOIHIIaxX 2
AJIEKTPOHHBIX TAOJUIIAX
[IpakTueckue 3anaTUsA 2
Tema 3.10. OcHoBHOE coepKaHue OK 02
MogenupoBaHnue B MonenupoBaHue B 3J1EKTPOHHBIX Ta0nuIax (Ha mpuMepax 3a7ad u3 npodeccruoHanbHOMI 2
ANIEKTPOHHBIX TaOIMIIaX o0acTH)
(Ha mpuMepax 3az1a4 U3 [IpakTyeckue 3aHATUS
npogeccroHaIbHON 2
o0iacTn)
IpogeccnonanbHO-0PHEHTHPOBAHHOE COleP/KaHue (COAepKaAHMe PHUKJIATHOT0 Moay.isi)®
Hpuxkaagnoi moay.as 1 OCHOBBI aHAJJMTHKH U BU3YATH3ALMHU JAHHBIX 28
Tema 1.1. ConepxaHnue 8 OK 02
Mopenu 1aHHbIX Hancrpoiika Excel Power Pivot, TabinyHoe npencraBieHne JaHHBIX, SKCIIOPT JaHHbBIX, IIK*...
MOJIENY JaHHBIX, OOJbIINE JaHHBIC
Teopetnueckoe oOyueHue 2
[IpakTueckue 3aHATHSA
Tema 1.2. Coxnepxanue OK 02
Busyanuzanus JaHHBIX Anamutudeckuii cepsuc Yandex Datalens: O6mmii 0630p, BO3MOXKHOCTH. Perucrpanus, 1IK...
uHTepdeiic. Mapkermuieiic, noakmodyenne. CozgaHue 4apToB U AAOOPI0B
Teopetndeckoe o0ydeHHE 2
[IpakTueckue 3aHATUA 4
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Tema 1.3. ConepxaHnue 6 OK 02
IToToku naHHBIX 1IK...

Anamutuyeckuii cepsuc Yandex Datalens: [ToToku nanusix. [lonkmoueHne Kk CUeTIUKY

Yandex meTpuku

Teopetnueckoe o0ydeHHe 2

[IpakTuueckue 3aHATUSA 4
Tema 1.4 Conepxanue 6 OK 02
[IpunsaTHE pelieHnii Ha Anamutunyeckuil cepsuc Yandex Datalens: Ilpunstue pemieHuii Ha OCHOBE JaHHBIX. IIK...
OCHOBE JJaHHBIX I'eomannsie. TenaoBbie KapThl

Teopetnueckoe oOyueHue 2

[IpakTryeckue 3aHATHS 4
Tema 1.5 Conepxanue 6 OK 02
[IpoekTHas pabota. Ketic Anamutuyeckuii cepuc Yandex Datalens: Pabora ¢ nataceramu. Kefic ananusa qaHHBIX IIK...
aHaJM3a JaHHBIX [IpakTuyeckue 3aHATUS 4
HpuxnagHoi moayanb 2 AHAIMTHUKA M BU3yaJu3anusd JaHHbIX Ha Python 24
Tema 2.1. Conepxanue 2 OK 02
Benenue B s13b1K WuTepakTuBHAs cpena mporpaMmupoBanue Ha Python. BBoa v BBIBOJ JaHHBIX. IIK...
MIPOrPaMMHPOBAHUS ®ynkiuu print(), input(). Tunel taHHBEIX. MaTeMaTHyecKue onepanuu ¢ 1eTbIMA U
Python BELIECTBEHHBIMU YK CIIAMHU

[IpakTuueckue 3aHATUSA 2
Tema 2.2. Conepxanue 4
OcHOBHEBIE [TonaTHE NOrMYecKuX BhIpAKEHUN U onepaunid. [{u3blOHKINS, KOHBIOHKLIHS, OK 02
aJIrOpUTMHYECKHE orpunianue. Tabauua ucrunHoctu. [IpoBepka ycnosus B Python. Cunrakcuc IIK...
KOHCTpYKIMHU Ha Python uncrpykiui if, if-else, if-elif-else. Peanusanus nukmndeckux aaroput™Mon B Python.

Oynkuusa range(). Cunrakcuc uukia for, mukiaa while

[IpakTueckue 3aHATUS 2
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Tema 2.3. ConepxaHnue OK 02
Pabora co crimckamu u [Monsitue cnucka B Python. Co3nanue u cuntbiBaHue criickoB. OYHKIIMHA U METOIBI IIK...
CIIOBapsIMH cnuckoB. [lonstue cinoBapst. Otiauuus cioBapeit ot criuckoB. Co3gaHue clioBapsl.

Merons! cnoBapeii. [IpuMeHeHne CIIUCKOB U CIIOBAapel B peallbHBIX 3a1a4ax.

[IpakTyeckue 3aHATUSA
Tema 2.4. ConepxaHnue OK 02
AHanMTHKa TaHHBIX HA [TousTHe naHHBIX, 00JbIIMX JaHHBIX. HaOopbl nanubix. [Tnatdhopma Kaggle. IIK...
Python bubmuoteka Pandas. O0wextol Series u DataFrame. ITonydenue obuielt nHGopManuu o

naHHbIX. HAeKcalys no ycaoBUSIM U U3MEHEHUE TaHHbBIX B TaOIUIaX.

[IpakTueckue 3aHATUA
Tema 2.5. Conepxanue OK 02
AHanu3 TaHHBIX Ha [TonsiTMe CTAaTUCTUKH, OMUCATENFHON CTATUCTUKHU. OTUCATENbHBIN aHATN3 TaHHbBIX. IIK...
IPaKTUYECKUX npuMepax | OCHOBHbBIC OMUCATEIbHBIC CTATUCTHYECKUE BEIMYMHBI (4aCcTOTa, CPeIHEE

apudmernueckoe, MeAMaHa, MOJa, pa3Max, CTaHJapTHOE OTKJIOHeHue). DyHKIUU

omnucarenabHOl cratnctuky B Python Pandas. ITpakTika BeIYMCICHUS ONUCATEIbHBIX

craTucTHYeckux BenmuunH B Python Pandas

[IpakTyeckue 3aHATUSA
Tema 2.6. ConepxaHnue OK 02
OcCHOBBI BU3yaJM3aluu HeoOxoaumocTs BU3yanu3aluy JaHHBIX U1 aHanu3a. [loHsTre HaydyHOl rpaduky. IIK...
JTAHHBIX bubmmoreka Matplotlib. [Toustue pucynka B Matplotlib. OcHOBHBIE BBl TPaUKOB

(TucTorpaMMsl, TUarpaMMbl paccesiHUs, IuarpaMMa pa3mMaxa, JMHEHHBIH rpaduk,

KpyroBasi [uarpamma, TerjioBbie KapTol). OCHOBHBIE TpauyecKie KOMaH bl B

Matplotlib

IIpakTudeckue 3aHATUA
Tema 2.7. Conepxanue OK 02
IIpoekTHas paborta XapakTepucTUKa OCHOBHBIX 3TAIOB IIpollecca aHalu3a JaHHbIX. [1oAroToBKa JaHHBIX. IIK...

«AHamm3 00JIbIINX

HccnenoBanue u Bu3yanu3auus gaHHbix. [loctpoenue npencka3aTeabHoNd MOJEIH.
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JAHHBIX B WuTepnperanus pe3ynbTaToB aHaIu3a. Peanus3anys 0CHOBHBIX 3TAIOB Ipolecca

npodeccroHaIbHON aHaJIM3a JaHHBIX Ha IpuMepe Ha0opa JaHHBIX U3 MpodeccuoHaIbHOM chepbl

chepe» [IpakTuueckue 3aHsATUS 4
IIpomeskyTouHasi aTTecTanus

IK3AMEH

Bcero 1224.
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3. YciaoBusi peaJn3anu NporpaMmbl 001e00pa3oBaTeIbHO THCIHIJIHHbI
3.1. Tpe6oBaHus K MUHUMAJbHOMY MATE€PUAJIBLHO-TEXHUYECKOMY 00ecnevYeHnIo

Peanuzanus qucuuninHel TpedyeT Haauuns y4eOHOH KOMITbIOTEPHOH J1aOopaTOpHH HH(OPMATUKH.
O60opynoBaHne KOMIBIOTEPHOI J1abopaTOpHH:
® [10CaJl0YHBIE MeCTa 110 KOINYECTBY 00yUaromuXcs;
e pabouee MECTO NMPENoOAABATENs;
® MapKepHas JI0CKa;
e y4eOHO-METOIUYECKOE 00ECIIEUEHHUE.
Texuuueckue cpeacTsa 00yueHHUs:
e KOMIIBIOTEPHI MO KOJMYECTBY 00yUaIOUIUXCS;
e JIOKaJIbHasi KOMIIBIOTEPHAs CEeThb U ri1o0ajbHas ceTb VIHTepHeT;
® JIMIIEH3MOHHOE CUCTEMHOE U IIPUKIIaIHOE IPOrPAMMHOE 00ECIIEYEHUE;
® JIMIIEH3MOHHOE aHTUBUPYCHOE IPOrPaMMHOE 00€ECIeYEHUE;
® JIMILEH3MOHHOE CIEUaIN3UPOBaHHOE POrPaMMHOE 00€CIIEUEeHUE;
®  MYJIbTUMEAUANIPOCKTOP.

3.2. UudopmanuonHoe odecnedenue oo0yueHus. [lepeuenb pekoMeHyeMbIX Y4eOHBIX
u3nanuii, UHTepHEeT-peCypCcoOB, JONMOJTHUTEIbHOI JUTEPATYPHI

Jlng peanuzanuu mporpaMMmbl OMOIMOTEYHBIH (QOHA 00pa30BaTENbHON OpraHU3alUuU
JIOJKEH UMETh NeYaTHbIE W/UITH AJIEKTPOHHbIE 00pa3oBaTelbHble U HH(POPMAIMOHHbIE PECYPCHI,
PEKOMEH/I0BaHHbIE JIJIsl UCIOJIb30BaHUS B 00pAa30BATENbHOM IIPOLIECCEe, HE CTaplle MATH JIET C
MOMEHTa U3/JaHusl.

Pexkomennyemble neyaTHbIE M3/IaHUS 110 peasin3alii 00111e00pa30BaTeNbHON AUCIUTITHHBI
MIPEJCTaBJICHBI B METOINYECKUX PEKOMEHAAINSIX 10 OPraHU3aIiK 00 y4eHH 1.

3.2.1. OcHOBHBIC IEYaTHbIC U31AHUSA

1. I'aBpunoB, M. B. HUndpopmatnka u HHYOpPMALMOHHBIE TEXHOJOIMU: YYEOHUK JIs
cpeanero npodeccuoHanbHoro oopasosanus / M. B. I'aBpuios, B. A. Knumos. — 4-e u3n,,
nepepad. u non. — Mocksa: U3narensctso FOpaiit, 2020. — 383 c.

2. 3umuH, B. Il. Uudopmatuka. Jlabopatopublii npaktukyMm B 2 4. Yacts 1 : yueOHoOe
nocobue it cpenHero mpodeccruonanpHoro oopazosanus / B. I1. 3umua. — 2-¢ u3M., HCIp. U
non. — Mocksa: U3gatensctBo FOpaiit, 2020. — 126 ¢ 27

3.2.3. /lonoHUTENbHbIE HCTOYHUKH

1. AkomoB, A. C. KoMnbroTepHoe MOJEIMpOBaHNE: YIEOHUK U TMPAKTUKYM JJIsI CPETHETO
npodeccruonansHoro oopazosanus / A. C. AkonoB. — Mocksa: M3gatensctBo FOpaiit, 2020. —
389 c. — (IIpodeccuonansuoe odbpazoBanue). — ISBN 978-5-534-10712-8.
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2. Jlemun, A. }O. WUadpopmatuka. JIabopaTOpHBI MPAKTUKYM: y4eOHOE mocoOue s
cpennero mpodeccuonaapbHoro obpaszoBanus / A. FO. Ilemun, B. A. JlopodeeB. — Mockaa:
NspatensctBo FOpaiit, 2020. — 133 c.
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4. KoOHTPOJIb M OLIEHKA Pe3yJIbTaTOB 0CBOEHUs 00111e00pa30BaTeIbHOM TUC IUNIHMHBI

KoHTposib M oLeHKa pe3yJbTaTOB OCBOEHHUS OO0IIe00pa30BaTENbHON AMCHUIIIMHBI

PacKphBIBAIOTCA Yepe3 TUCHUIUIMHAPHBIE Pe3yJIbTaThl, HAPaBJICHHbBIE HA (POPMUPOBAHUE OOIIUX
npoecCHOHaNbHBIX KOMITETEHIUH 110 pa3/iesiaM U TeMaM COoZepKaHusl yaeOHOro MaTepuania.

nuddepeHInpOBaHHOIO 3a4eTa

Oobwmasi/mpodeccuonanp Pa3znen/Tema THun oueHOYHBbIX MePONIPUATHI
Hasl KOMIETEeHIus
OK 01 Tema 1.6 Tema 1.9 Tema 3.5 TectupoBanue
OK 02 Tema 1.1 Tema 1.3 Tema 3.1
Tema 3.2 Tema 1.6 Tema 1.9
OK 01 Tema 1.7 Tema 1.8 Tema 2.2 BeltonHeHHE PaKTHYECKUX
Tewma 3.4 3aaHuil
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, [Mpuxnagasie Monyu 1-2 KonTponbHas padora
OK 02, [Tpuxnagusie Mmogynu 2-8 [TpoekTHas paboTa
OK 01, OK 02 Bce monynu BrinonHenue 3agannil
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