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1. O6mas xapakTepucTuKka padoyeid mporpaMmMbl
o0meo0pa3oBaTeJbHON AucHUIIMHBI «MHpOpMaTHKa»

1.1. MecTo IMCHMILIMHBI B CTPYKTYpe o0pa3oBaTtenbHoil nporpammsl CIIO:

O6meodbpazoBarensHass  aucuumuimHa «MMHOOPMATUKA»  sBisieTcs
o0si3aTeIbHOM  4YacThio  00IIeo0pa3oBaTeIbHOIO  IHMKJIAa  00pa3oBaTelbHOU
nporpammbl B cooTBeTcTBUM ¢ PI'OC CIIO no cnemuansHoct 38.02.01
DKOHOMHKA M OYXTaNTePCKUN y4eT (M0 OTpacysiM)

1.2. lleqiu ¥ IUIaHMPYeMble Pe3yJabTAThHI 0CBOEHHS JUCHUILIUHBI:
1.2.1. Hean pucuMnJInHbI

Conepxanue IIPOrpaMMBbI 00111e00pazoBaTebHON JUACLUILIAHBI
«Uupopmaruka» HampaBIeHO Ha AOCTHKEHHME CIEAYIOIIUMX IEJeil: OCBOEHHUE
CHUCTEMBI 0a30BbIX 3HAHWU, OTPAKAIONIMX BKJIaJ MHPOPMATHKU B (OPMHUPOBAHUE
COBPEMEHHOM Hay4YHOW KapTUHBI MHUpaA, POJb HH(OPMALMOHHBIX MPOLECCOB B
COBPEMEHHOM 00I11ecTBe, OMOJOTHYECKHX M TEXHUYECKUX CHCTEMax; OBJIAJCHHE
YMEHUSIMU TPUMEHATh, aHAJIM3UPOBaTh, MPEoOpPa30OBbIBATH HH(MOPMAIMOHHBIC
MOJIENIA pealbHBIX OOBEKTOB W IPOLIECCOB, HCIOJIB3YS MPU ATOM IU(GPOBBIC
TEXHOJIOTUHA, B TOM YHUCJIE TMPU HU3YYEHUH JAPYTUX JUCLMIUIMH; pPa3BUTHE
MO3HABATEJIbHBIX HMHTEPECOB, MHTEIUICKTYalIbHBIX W TBOPUYECKHX CIIOCOOHOCTEN
MyTeM OCBOCHUS U WCMOJb30BAHMS METOAOB HWH(POPMATUKH U IU(GPOBBIX
TEXHOJIOTMA TP W3YYEHUU PA3JTUYHBIX YYEOHBIX TMPEAMETOB; BOCIUTAHUE
OTBETCTBEHHOT'O OTHOIIECHHUS K COOJIOACHHUIO 3TUYECKUX M TPABOBBIX HOPM
UHOOPMAIMOHHOW  AESATENbHOCTH; NPUOOPETEHHE  ONbITa  MCIOJb30BaHUSA
UM(POBBIX TEXHOJOTUA B HWHIUBUIYAIbHOW W KOJUIEKTUBHOM Yy4yeOHOU U
[I03HABAaTEIbHOW, B TOM YUCJIE IIPOEKTHOU EATEIBHOCTH.



1.2.2. Ilnanupyembie pe3yJbTaThbl 0OCBOEHHS 0011e00pa3oBaTeabHOi JUCHUILIUHBI B c00TBeTCTBUM ¢ PI'OC CIIO n Ha ocHoBe ®I'OC COO

Koa n
HauMeHOBaHHe
(popmupyembIx
KOMIIeTeHInii

IInanupyemMble pe3yJibTaThbl 0CBOCHHS M CHUIIUHBI

O6mue-*

JHCHHILIHHAPHbIE?

OK 01. Bribupatp
CHOCOOBI PeLIeHHUs
3a71a4
npohecCHOHABLHOM
JeATEIIbHOCTH
NPUMEHUTEIHHO K
pa3InIHBIM
KOHTEKCTaM

B yacTu TPpy10BOr0 BOCIUTAHUSI:

- TOTOBHOCTb K TpYydy, OCO3HAHWE IIEHHOCTH
MacTepcTBa, TpyAotooue;

- TOTOBHOCTh K

aKTUBHOM JCATCIIBHOCTH

TEXHOJOTMYECKON U COLMAIIbHOW HAIpPaBJIE€HHOCTH,

CHOCOOHOCTh ~ MHUIMHMPOBATH, IUIAHUPOBATh U
CaMOCTOSITENILHO BBIMOJIHATE TAKYIO IEATEIBHOCT;
- MHTEpEC K pa3IMYHbIM cdepam
po(hecCUOHATEHOU e TEILHOCTH,

OBinageHne  yHMBeEpCAJbHBIMH  y4eOHBIMH
MO3HABATEJILHBIMM JeHCTBHSIMU:

a) 0a30Bble JOTHYECKHE JeCTBHS.

- CaMOCTOSITENILHO (bopMynupoBaTh u

aKTyaJIM3UpOBaTh MpPOOJIEMy, paccMaTpuBaTh €€
BCECTOPOHHE;
- yCTaHaBHI/IBaTB CyH.[eCTBeHHBIﬁ HpI/ISHaK N
OCHOBAaHHUA JIA CpaBHeHI/IH, KJIaCCI/I(bI/IKaI_II/II/I 148
00001IeHHS;

- IOHUMATh YTPo3y HH(DOPMAIMOHHON OE30TaCHOCTH, UCIIOJIb30BATh
METOJIBI U CPEJICTBA MPOTUBOICHCTBUS ATHUM YTpo3aM, COOII0ICHUE
Mep 6€30MacHOCTH, MPEAOTBPAILAIOIINX HE3aKOHHOE
pacnpocTpaHeHue NepCOHANBHBIX JAHHBIX; COOI0IecHIe TpeOOBaHU
TEXHHUKHU 0€30M1aCHOCTU U TUTHEHBI TPU paboTe ¢ KOMIIBIOTEpaMH U
JPYTMMH KOMIIOHEHTaMH HU(POBOTO OKPYKEHHSI; TOHUMaHUE
MPABOBBIX OCHOB HCIIOJIb30BAHUSI KOMITBIOTEPHBIX MpOTrpamm, 0a3
JTaHHBIX 1 paboThl B ceTH IHTEpHET;

- YMETh OPraHU30BLIBAThH JINYHOE WHGOPMAITMOHHOE TIPOCTPAHCTBO C
UCTIOJIb30BAHUEM PA3IMYHBIX CPEACTB HU(DPOBBIX TEXHOIOTHH;
MOHMMAaHKE BO3MOXKHOCTEH HU(POBBIX CEPBUCOB rOCYAapCTBEHHBIX
ycIyT, TUGPOBBIX 00pa30BaTENbHBIX CEPBUCOB; TOHUMAaHHE
BO3MOYKHOCTEN U OTPaHUYEHU TEXHOJIOTHI UCKYCCTBEHHOTO
MHTEJIJIEKTA B Pa3JIMYHBIX 00JIACTAX; HATMYKE MPECTaBICHUN 00
UCTIOJIb30BaHUY MH(POPMAITMOHHBIX TEXHOJIOTHIA B Pa3THYHBIX
npodeccuoHaIbHBIX chepax

- YMETh peain30BaTh dTAIbl PEIICHUS 3a]]a4 HAa KOMIIBIOTEPE; YMEHHE
pea30BBIBATH HA BRIOPAHHOM JIJISl U3YUEHUS SI3BIKE
nporpammupoBaHus Beicokoro ypoBHs (ITackans, Python, Java, C++,

1 YKa3bIBaOTCA IMYHOCTHbIE M MeTanpegMeTHbIe pe3yabTaTbl 3 ®FOC COO (B nocneaHel pegakumm ot 12.08.2022) B oTrnaronbHoit popme, bopmmpyemblie
obuieobpasoBaTeibHOM ANCUUNIUHOMN
2 IncumnamHapHble (npeameTHbIe) pe3ybTaTbl YKa3blBatOTCA B COOTBETCTBMM C UX NOJHbIM NepedHem 8o ®IOC COO (8 nocneaHeit peaakumm ot 12.08.2022)



- ONpeNeNaTh IeNH JeATeNbHOCTH, 3aJaBaTh
napaMeTpsl U KPUTEPUU HX JOCTHKCHHUS,

- BBIBIIATH 3aKOHOMEPHOCTH WM TPOTHBOPEYUS B
paccMaTpuBaeMbIX SIBICHUSX;

- BHOCUTbh KOPPEKTHUBHI B JICATEILHOCTD, OIIEHUBATH
COOTBETCTBHE pE3yJbTATOB IICJISIM, OIICHUBATH
PHUCKH TIOCTICJICTBUMN JEATEIHHOCTH,

- pa3BUBaTh KPEATUBHOE MBIIICHUE TIPU PEIICHUN
KHU3HEHHBIX Tpo0IeM

0) 0a30BbIE MCCIEN0BATEIbCKUE eHCTBHS:

- BJIAJICTh HABBIKAMHU y4eOHO-UCCIIEIOBATEIHCKON U
MIPOCKTHOM NIEATETLHOCTH, HaBBIKAMHU DPa3pEIICHHS
npo0Jem;

- BBUBIIATh TNPUYUHHO-CIICJCTBEHHBIE CBSI3H H
aKTyaJIM3UpOBaTh 3a/1auy, BBIIBUTATh THIIOTE3y €€
perieHus, HaxOJIUTh apTyMEHTHI TUTS
JIOKA3aTeNbCTBA CBOMX YTBEPIKICHUMW, 3a1aBaTh
napaMeTpsl U KPUTEPUU PEIICHHUS,

- aHaJIM3UpOBATh IMOJIYYCHHBIE B XOJIE€ PEIICHUS
3ala4il  pe3ysbTaThl, KPUTHUYECKH OIICHWBATh WX
JIOCTOBEPHOCTh, TMPOTHO3UPOBATh HW3MEHEHHE B
HOBBIX YCJIOBHSIX;

- YMETh MEPEHOCUTH 3HAHMS B MO3HABATEIHHYIO H
MPAKTUYECKYIO0 00JIACTH KU3HEACATEIHHOCTH,

- yYMETh UHTETPUPOBATh 3HAHHS W3 Pa3HBIX
MPEeIMETHBIX 00IacTel;

- BBIIBUTATh  HOBBIE  HWJEH,  Mpeljarath
OPUTHHAIILHBIC MTOIXO0/IbI U PEIICHUS;

C#) TUIOBBIE AITOPUTMBI 00Pa0OTKH YHCEN, YUCIOBBIX
NIOCJIEI0BATENBHOCTEN M MACCUBOB: IIPEJICTABICHHUE YUCIIAa B BUIE
HabOpa MPOCTHIX COMHOXKHUTENEH; HAX0XKIEHUE MAKCUMAIIbHON
(MUHUMATBHON ) U(PHI HATYPATBLHOTO YHCIIA, 3aIMCAHHOTO B CUCTEME
CUMCIICHUS] C OCHOBAHMEM, He MpeBblmaomM 10; BeIYUCIeHNE
0000IIIEHHBIX XapaKTEPUCTUK FTEMEHTOB MaccuBa MU YUCIOBON
MOCIIE0BATEIBHOCTH (CYMMBI, IPOU3BEIEHUS CPETHETO
apru(METHIECKOro, MUHUMAIBHOTO U MaKCUMAJIbHOT'O 3JIEMEHTOB,
KOJIMYECTBA 3JIEMEHTOB, YIOBJIETBOPSIIOLINX 33JaHHOMY YCJIOBHIO);
COpPTUPOBKY 3JIEMEHTOB MAaCCHBA;




- CIOCOOHOCTH MX UCIIOJIb30BAaHUS B
IIO3HABATEJILHON U COLUAIbHOU IPAKTUKE

OK 02.
Hcnonbp3oBath
COBPEMEHHBIE
Cpe/CTBa IIOUCKa,
aHanm3a u
UHTEpIpeTalnun
UHpOpPMALIUHU U
UH(POPMAaLOHHbIE
TEXHOJIOTUH IS
BBITIOJTHEHUS 337124
npodecCHOHATbHON
JIeATEIIEHOCTH

B o0J1acT¥ HEHHOCTH HAYYHOI'O NMO3HAHMS:

- c(OpMUPOBAHHOCTD MHPOBO33PEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHUSI HAyKM U OOIIECTBEHHOM MpPaKTHKH,
OCHOBaHHOTO KYJIBTYDP,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MeCTa B

Ha JMaJiore
MOJUKYJIBbTYPHOM MHUPE;

- COBEPILUCHCTBOBAHUE SI3IKOBOM M YUTATEIbCKOM
KYJbTYpbl KaK CpEICTBa B3aHUMOJACHCTBHUS MEXIY
JIOIbMU U TIO3HAHUS MUPA;

- OCO3HaHHWE IIEHHOCTU HAy4YHOW [EATEIbHOCTH,

TOTOBHOCTb ~ OCYILECTBJIATh  NPOEKTHYIO  H
UCCIIEI0BATEIbCKYIO 1€ATEIbHOCTh HHANBHUYalbHO
U B TPYIIIIE;

OBinageHne  yHMBEpCAJbHBIMH  y4eOHBIMH

NO3HABATEJIbHBIMH AeHCTBUSIMU:

B) padoTta ¢ nHpopManmei:

- BIIQJIeTh HAaBBIKAMH MOJY4YEHUs MHPOpPMALUU M3
CaMOCTOSITENILHO

HCTOYHHWKOB  Ppa3HBIX

OCYIICCTBIATEL MMOUCK, aHAJIN3, CUCTEMATU3AlIUI0 U

THIIOB,

UHTEPIpETANni0 HHPOPMAITUHN PA3IMIHBIX BHIIOB U
dbopM TpeCTaBICHNUS;

- co3/laBaTh TEKCTHl B Pa3IMYHBIX (opMaTax cC
y4eTOM Ha3HAueHHs WHPOpMAIMU M LEJIEBOU
ONTHUMANbHYIO  (opMmy

ayaIuToOpuu,  BbIOMpas

MMPEACTABJIICHUA U BU3yalIU3alluu,

- BIIIETh MPECTABICHUSIMU O POJIM HH(POPMAIMH U CBA3aHHBIX C HEH
IPOLIECCOB B IPUPO/IE, TEXHUKE U OOIIECTBE; MOHATUSIMHA
«THPOPMAIHS», «MHPOPMAIIHOHHBIA IPOLIECC), KCUCTEMAY,
«KOMITOHEHTBI CHCTEMBI» «CHCTEMHBIN 3(h(eKT», «MH(OpManOHHAS
CHCTEMay, «CUCTEMa YIIPaBICHU»; BIAJETh METOJaMU MTOUCKA
uHpopManuu B ceTd IHTEpHET; yMeTh KPUTHUYECKH OI[CHUBAThH
UH(OPMALINIO, TIOTY4YEeHHYIO U3 ceTu HTepHeT; XapakTepru30BaTh
OoJblIMe JaHHbBIC, TPUBOAUTH PUMEPBI UCTOYHUKOB MX TOTYYEHUS U
HaIlpaBJICHUS HCIIOJIb30BaHMS;

- IOHUMAaTh OCHOBHBIE MPUHIINIIB YCTPOHCTBA M (PYHKIIMOHUPOBAHUS
COBPEMEHHBIX CTAIIMOHAPHBIX 1 MOOMJIBHBIX KOMITBIOTEPOB;
TEHJCHLUH Pa3BUTHUS KOMITBIOTEPHBIX TEXHOJIOTHI; BIAJIETh
HaBBIKaMH PabOTHI ¢ ONEPAIIMOHHBIMU CHCTEMaMH M OCHOBHBIMHU
BUJAMHU IPOTPaMMHOT0 00eCTIeYeHHs ISl PELIeHUsT y4eOHBIX 3a/1a4 110
BBIOpaHHOM CIICIUATA3AIINH;

- UMETb MPECTABICHHS O KOMIIBIOTEPHBIX CETAX U MX POJIU B
COBPEMEHHOM MHUpE; 00 00IIMX MPUHIUNAX pa3paboTKH U
(GYHKIIMOHUPOBAHHS MHTEPHET-TIPUIIOKCHH;

- HOHUMAaTh OCHOBHBIE IPUHINIIBI IUCKPETH3ALUH PA3IUIHBIX BUIOB
nH(popMaIuK; yMETh ONpeesaTh HH(POPMAITMOHHBI 00hEM
TEKCTOBBIX, TPA()NIECKUX M 3BYKOBBIX JTAHHBIX IPH 33TaHHBIX
napameTpax AMCKpeTH3alHH;

- YMETh CTPOUTH HEPAaBHOMEPHBIE KOJIbI, JOMYCKAIOIINE OJHO3HAUYHOE
JIeKOIUpOBaHKUEe COOOIIeHNH (TpeHUKCHBIE KObl); HCIOIB30BATh
IpPOCTENIINE KOJbI, KOTOPbIE MO3BOJISIOT OOHAPYKUBATH U UCIIPABIIATH
OIIMOKY MPH Iiepeiaue TaHHbIX;




- OLICHUBATh AOCTOBCPHOCTD, JICTUTUMHOCTD

I/IHq)OpMaL[I/II/I, €C COOTBCTCTBUC IIPABOBBIM U
MOPaJIbHO-3THUYCCKUM HOPMaAM;

- HCIOJB30BaTh CpeAcTBa HH(GOPMALMOHHBIX U

KOMMYHHUKAIIHOHHBIX ~ TEXHOJIOTHH B  PEIICHUU
KOTHUTHBHBIX, KOMMYHHKATHBHBIX u
OpPraHW3allMOHHBIX  33a7ad €  COOJIOJCHUEM
TpeOOBaHUI IPTOHOMHUKH, TEXHUKH O€30MacHOCTH,
TUTUEHBI, pecypcocOepeKeHUs, TMPABOBBIX U
THUYECKUX  HOpPM, HOpM  HH(OPMAIMOHHOU
0€30I1aCHOCTH,

- BJIaJICTh HaBBIKAMH PACIIO3HABAHHMS U 3AIIUATHI
nHpopmaruu, nHOOPMAITMOHHOW 0€301TaCHOCTH
JMYHOCTH

- BIIQICTh TEOPETUICCKHUM aIllapaToM, MO3BOJISIONIUM OCYIIECTBIISITh
MPEJICTABICHHUE 33JAaHHOTO HATYPAITBHOTO YHCIIA B PA3IMYHBIX
CUCTEMaX CUHCIICHHS; BBIIOIHSITH IPEOOPA30BAHMS TOTHIECKIX
BBIPXXCHHI, NCIOJIb3YS 3aKOHBI alreOpbl JIOTHKH; ONPeNesaTh
KpaT4alIiii myTh BO B3BEIIEHHOM Tpade 1 KOJTUYECTBO MyTEeH MEXKTY
BEpILIMHAMU OPUEHTUPOBAHHOTO allUKINYecKoro rpada;

- YMETh YUTaTh U MOHUMATh IPOTPAMMBI, PEATHU3YIOIINE HECIIOKHbBIE
ITOPUTMBI 00PAOOTKH YHCIOBBIX M TEKCTOBBIX JAHHBIX (B TOM YHUCIIC
MAaCCHBOB M CUMBOJIBHBIX CTPOK) Ha BEIOPAHHOM JJIsI U3YYCHHUS
YHHUBEPCATHHOM SI3BIKE MMPOTPAMMUPOBAHHS BBICOKOTO YPOBHSI
(ITackanb, Python, Java, C++, C#); ananu3upoBaTh aJIrOPUTMBI C
WCITOJIh30BAaHUEM TaOJIHI] TPACCUPOBKH; OTIPEILISTEH 0€3
HCIIOJIb30BaHUsI KOMIIBIOTEPA PE3YIbTAThl BBIIOIHEHUS HECTOKHBIX
IPOrpaMM, BKITIOYAIOIIMX [IUKJIIbI, BETBICHUS U MOAMPOTrPAMMBIL, IPU
3aJJaHHBIX UCXOJHBIX JaHHBIX; MOIU(PHUIIMPOBATH TOTOBBIE MPOTPaAMMBbI
JUISI peIlIeHUs] HOBBIX 3aJa4, UCIOIb30BaTh UX B CBOUX Mporpammax B
Ka4yecTBe MOANporpamm (mpoueayp, GyHkuui);

- YMETh CO3/IaBaTh CTPYKTYPUPOBAHHBIC TEKCTOBBIC TOKYMEHTHI U
JEMOHCTPAIIMOHHBIE MAaTEPHUATIBI C UCTIOIH30BAHUEM BO3MOXKHOCTEH
COBPEMEHHBIX TIPOTPAMMHBIX CPEJICTB M OOJIAYHBIX CEPBUCOB; YMEHUE
WCITOJIH30BaTh TaOIMYHbIE (PESIIMOHHBIC) 0a3bl JaHHBIX, B YACTHOCTH,
COCTaBJISITh 3alIPOChl B 0a3ax JaHHBIX (B TOM YHCIIE BBIYUCIISIEMbIE
3aIpochl), BBIMOJIHATH COPTUPOBKY U MOKCK 3amuceil B 0aze JaHHbBIX;
HATOJHATH pa3paboTaHHyI0 0a3y NaHHBIX; YMEHHE UCIIOJIb30BaTh
3IIEKTPOHHBIE TAOJIUIIBI JJIS aHAIN34a, IPECTAaBICHUS U 00pabOTKH
JTAHHBIX (BKJIIOYAsl BEIYUCICHUE CYMMBI, CPETHETO apu(hMETUIECKOTO,
HanOOJIBIIETO U HAMMEHBIIIETO 3HAYCHUH, pellIeHne YpaBHEHUH ),




- YMETh HCIIOJIH30BATh KOMITBIOTEPHO-MAaTEMATHUYECKUE MOICITH JIJIs
aHayM3a 00bEKTOB U MPOIECCOB: (POPMYITHPOBATH IIEITh
MOJICTTMPOBAHUS, BBITIOJHATH aHAIHU3 PE3YJIbTaTOB, MIOTYYCHHBIX B
XO0JIe MOJICITMPOBAHUS; OIICHUBATh a/ICKBATHOCTH MOJICITH
MOJIEITUPYEeMOMY OOBEKTY WIIH TIPOIIECCY; IPEACTABISATh PE3yIbTaThI
MOJICITUPOBAHMSI B HATJISIZTHOM BHJIE,

- YMETh KJIacCU(PUIIPOBATH OCHOBHBIE 32/1a41 aHATN3a JTaHHBIX
(mporo3upoBaHue, Kiaccu(puKaius, KIacTepu3alys, aHaau3
OTKJIOHEHUH ); MOHNUMATh MOCIICIOBATETLHOCTD PEIICHUS 331a9
aHaJIM3a TaHHBIX: COOP MEePBUYHBIX TAHHBIX, OYMCTKA U OI[CHKA
KauecTBa JIaHHBIX, BEIOOP W/WIIH MTOCTPOCHUE MOJICTH,
npeoOpa3oBaHue TaHHBIX, BU3yaTH3allHsl JAaHHBIX, HHTEPIIPETAIUS
pE3yIbTaTOB;

- UMETh MPEJCTABICHHSI O 0A30BBIX MPUHIIUIIAX OPTaHU3AINH U
(YHKIIMOHUPOBAHUST KOMITBIOTEPHBIX CETEH;

- YMETh OIPEEIIATh CPEITHIOI CKOPOCTh Nepeady TaHHbBIX,
OIICHUBATh U3MECHEHHE BPEMEHH Tepeiadll MPU N3MEHEHUU
WH(OPMAIIMOHHOTO 00BeMa TAHHBIX U XapaKTEPUCTUK KaHalla CBSI3H;

- YMETh CTPOUTH KOJI, 00€CTIEYNBAIOIIII HANMEHBITYI0 BO3MOXHYIO
CPEIHIO0 UTMHY COOOIIEHUS TIPU U3BECTHON YaCcTOTE CUMBOJIOB;
MOSICHATH MIPUHIIUATIBI PA0OTHI TPOCTHIX AITOPUTMOB CXKATHS JAHHBIX;
- YMETh MCIIOJIb30BaTh MPH PEIICHUH 33]]a4 CBOWCTBA MO3UIIHOHHON
3aITUCH YHCEJI, AITOPUTMBI IIOCTPOCHUS 3aIMCH YMCIIa B TIO3UITUOHHOM
CHCTEME CUMCIICHHSI C 33JaHHBIM OCHOBAaHHEM M ITOCTPOSHHUS YHUCIIA 110
CTpPOKE, COAEpKaIIEN 3alIMCh 3TOT0 YKUCIAa B TO3UIIMOHHON CUCTEME
CUHCIICHUS C 3a/IaHHBIM OCHOBAHHEM; YMETh BBITIOJIHATH
apudmMeTHIeCcKre onepaliy B MO3UIMOHHBIX CHCTEMaX CYMCIICHUS;
YMEHHE CTPOUTH JIOTHYECKOE BBIPAXKCHHUE B JTU3BIOHKTUBHON U




KOHBIOHKTHBHOM HOPMaJIbHBIX (pOpMax 1o 3alaHHOM TabiuIe
UCTUHHOCTH; UCCIIE0BAaTh 00JIaCTh HCTUHHOCTU BBICKA3hIBAHUS,
COJIepKaIEro NMePeMEHHbBIE; PeIIaTh HECTOKHBIC IOTHIECKUE
YpaBHEHHUS; YMETh pellaTh aIrOPUTMUYECKUE 3aa4H, CBSI3aHHBIE C
aHayM30M rpadoB (3a4a4u TOCTPOCHHUS ONTUMAIBLHOTO IMTYTH MEXAY
BepIlMHaMU Tpada, onpeeseH s KOJINYeCTBa Pa3INuHbIX MyTel
MEXly BepUIMHAMH OPUEHTUPOBAHHOT'O allUKINYECKOro rpada);
YMETh HUCIIOJIB30BATh JIEPEBbsI MPU aHAIN3E U TOCTPOCHUHU KOJIOB U JIJIs
peICTaBICHUS apU(METUIESCKUX BBIPAXKCHUH, IPH PEIICHUH 331249
MOVICKA ¥ COPTUPOBKHU; YMETh CTPOUTH JIEPEBO UTPHI 110 3aTAHHOMY
AITOPUTMY; pa3pabaThiBaTh  0OOCHOBBIBATH BHIUTPHIIITHYIO
CTpPaTEruio Urpbl;

- IOHUMATh 0a30BBIC AJTOPUTMBI 0OPAOOTKH YNCITOBOM U TEKCTOBOM
uH(pOopMalnu (3aIUCh YUCEIT B TO3UIIUOHHON CHCTEME CUHUCIICHMUS,
JEIUMOCTb LIeNIBIX YHCEeN; HaX0XKIEHUE BCEX MPOCTHIX YKCEN B
3aJJaHHOM Jana3oHe; 00paboTKa MHOTOPa3PsAIHBIX IIENIbIX YHCET;
aQHAJIN3 CUMBOJIBHBIX CTPOK U IPYTHX ), aITOPUTMOB TIOUCKA U
COPTHPOBKH; YMEHHUE ONPEIEIISATH CI0KHOCTh H3y4aeMbIX B Kypce
0a30BBIX ATOPUTMOB (CYMMUPOBAHHE YJIEMEHTOB MacCHBa,
COpPTUPOBKA MAaCCHBa, IEPEOOPHBIC ATOPUTMBI, TBOMYHBIN ITOUCK) U
MPUBOJIUTH MPUMEPHI HECKOJIBKHUX aJITOPUTMOB Pa3HOM CII0KHOCTH
JUUISL pEUIEeHUs OJTHOM 3aa4H;

- BIIQIETh YHUBEPCAIbHBIM S3bIKOM IIPOrPaMMUPOBAHUS BHICOKOTO
ypoBas (ITackans, Python, Java, C++, C#), npencraBieHUsiMHA O
0a30BBIX THIAX JAHHBIX U CTPYKTypaX JaHHBIX; YMEHUE UCTIOIb30BaTh
OCHOBHBIE YIPABIISIONINE KOHCTPYKIIUN; YMETh OCYIIECTBIISATH aHAIIN3
MPEJIOKEHHON TPOTPAMMBI: ONIPEIEISITh PE3YIbTaThl PaObOTHI
MPOTPaMMBbI IIPH 33JAHHBIX UCXOHBIX JaHHBIX; OMPEACISATh, IPU
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KaKMX MCXOJHBIX JAHHBIX BO3MOXKHO MOJIy4Y€HHE YKa3aHHBIX
Pe3yIbTAaTOB; BBISBIIATH JAHHbIE, KOTOPbIE MOTYT IPUBECTH K OIINOKE
B paboTe nporpamMmbl; (OpMYITHPOBATH MPEATOKEHHS [0 YIYUYIICHUIO
POTPaAMMHOTO KOJIa;

- yMEeTh pa3pabaThiBaTh M PEaTM30BBIBATH B BUJIE MPOTPaMM 0a30BbIE
QITOPUTMBI; UCIIOJIH30BATh B MPOTrpaMMax JaHHBIC PA3IMYHBIX THIIOB C
Y4ETOM OTpaHUYCHUI Ha INana30H UX BO3MOXKHBIX 3HAYCHHUH,
OPUMEHSTH MPH PELICHUH 3a7lad CTPYKTYPHI JaHHBIX (CIIUCKH,
CJIOBapH, CTEKH, OUEpE, IEPEBbs); IPUMEHATh CTAHJAPTHBIE U
COOCTBEHHBIE IOAIPOTPAMMBI [ 00pa0OTKH YUCIOBBIX JaHHBIX U
CHUMBOJIBHBIX CTPOK; HCIIOJIE30BATh MIPH pa3padOTKe MpOrpaMm
OMOJIMOTEKH MMOAIPOrPaMM; 3HATh (PYHKITMOHAIBHBIE BOZMOKHOCTH
UHCTPYMEHTAJIBHBIX CPEICTB CPEbl pa3paboTKH; YMEHHE
UCTIOJIB30BaTh CPEJICTBA OTIIAJKU IIPOTPAMM B CpeJie
IPOTPaMMHUPOBAHUS; YMEHHE JOKYMEHTUPOBATH MTPOTPaMMBI;

- YMETh CO3/IaBaTh BeO-CTPAHUIIBI, YMEHUE UCIIOIh30BATh
AIIEKTPOHHBIE TaOJIUIIBI JJIS aHAIM34a, IPECTAaBICHUS U 00pabOTKH
JAHHBIX (BKJIIOYAsi BHIOOP ONTUMAIBHOTO PEIICHHs, TOJ00p JIUHUU
TpeH/a, pelIeHre 3a1a4 IPOTHO3UPOBAHUS ); BIIaIeTh OCHOBHBIMHU
CBEeIEHUSIMH 0 0a3ax JaHHBIX, UX CTPYKTYpE, CPEJICTBAX CO3JIaHUS U
paboThl C HUMU; UCTIOIB30BATh TAOIMYHBIC (PEAIIMOHHbIE) 0a3bI
JTAHHBIX ¥ CIIPABOYHBIC CUCTEMBI




2. CTpyKTYypa M cojJep:kaHue 00111e00pa3oBaTeIbHON T CHUIITTHHbBI

2.1. O0beM AUCHUIIMHBI U BBl y4eOHOH padoThI

Buna yueOHoii padoThI Oo0bem B
yacax*

O0bem o0pa3zoBaTeIbHOM MPOrpPaMMbl I CIUIIHHBI

OcHoBHoOE coiepraHue 70
BT. U..

TEOpeTUIeCcKoe 00ydeHue 50
NPaKTUYECKUE 3aHATHS 38
IIpodeccnonabHO-OPHEHTHPOBAHHOE COJEePKAHME (COMEPKAHUE 52
NPHUKJIATHBIX MOTYJIeit)3

Moayab 1. OCHOBbI AHAJIUTHKHA U BU3YAJTH3AIUM JAHHBIX 16
BT. 4.

TEOpeTHYEeCcKoe 00yUeHne 6
IPAKTUYECKHE 3aHITHS 10
MoayJb 2. AHAJIMTHKA U BU3yaJau3anus 1aHHbIX Ha Python* 18
BT. 4.

IPAKTUYECKHE 3aHITHS 18
IIpomexyTouHas aTTecTanus JK3aMeH

HUTOIro 122

3 O6pasoBaTenbHan opraHM3aLMaA OCyLLEeCTBAAET BbIBOP ABYX Moayneit



2.2. TemaTuyeckui IJIAH U copepxanue IucHUILIUHBI « UHpopmaTHkay»

HaumenoBanmue Conepxanue yueOHOro Mmarepuaja (0CHOBHOe M Po¢ecCHOHATBHO- Oo0bem dopmMupyemblie
pa3aesioB U TeM OPHEHTHPOBAHHOE), JIA00PATOPHBIE U NPAKTHYECKUE 3aHATHS, IPUKJIATHON 4acoB KOMIIeTeHI[UH
MOAYJIb (IIPH HAJTUYMH)
OcHOBHOe coep:kaHue
Paznea 1. Undopmanust u uHGopMaANMOHHAS AeSITEJIbHOCTD YeJI0BEeKa 22
Tema 1.1. OcHoBHoOeE coepxaHue
WNndopmanus u [onsarue «uHpOpMaLUsa» Kak GpyHIaMEHTAIbHOE MOHATHE COBPEMEHHOM HAYKH. OK 02
UH(POPMAaLIMOHHbIE [IpencraBnenne 06 OCHOBHBIX MH(POPMALMOHHBIX MPOLIECCAX, O CUCTEMAX. 2
MPOLIECChHI Komuposanue nndopmarmu Muadopmarus u naGOpMaImOHHBIE TPOIIECCHI
Tema 1.2. OcHoOBHOE co/iep:KaHue
[Toaxoas! K ©3MEPEHUTO [Toaxoms! k 3MepeHNt0 HHPOPMALIHH (COACPKATETHHBIN, aaaBUTHBIMH,
UHpopMaLuu BEPOSATHOCTHBIN). Enunnibl n3mepenus uapopmanuu. MubopMaiioHHbIe 00bEKTHI 2
pa3IMYHBIX BUJOB. Y HUBEPCATBHOCTH JUCKPETHOTO (IH(POBOTO) MPEACTABICHUS OK 02
uHpopmanuu. Ilepenaua u xpanenue uHGpopmauuu. OnpeneneHne 00bLEMOB
pa3MyHBIX HOcuTenel nHpopmarun. ApxuB HHGOpMaIH
[IpakTrueckue 3aHATHS 2
Tema 1.3. OcHoBHOE co/iep:KaHue
Kowmmnerorep n undposoe | [IpUHIHUIIBI TOCTPOCHHUS] KOMITBIOTEPOB. [IpUHIUT OTKPBITON apXUTEKTYPHI.
IIPEICTABIICHUE Maructpanbs. AnnapatHoe yCTpOMCTBO KoMnbloTepa. BHelHsAs namsaTe. Y crpolicTBa OK 02
uH(pOpMAIIUH. BBOJIa-BbIBO/IA. [lokonenus D9BM. Apxurektypa 9BM 5 nokonenus. OCHOBHbIE 2
VY CTpolicTBO KOMIIBIOTEPA | XapaKTEPUCTHKH KOMIIbIOTepoB. [IporpamMuoe obecrieuenue: kiaccuukanus 1 ero
Ha3HauYEHUE, CETEBOE NMPOrpaMMHOE 0OecriedeHre
Tema 1.4. OcHoBHOE co/iep:KaHue
[IpencraBieHue o pa3auyHbIX CUCTEMAX CUMCIICHHS, TPEACTABICHUE BEIIECTBEHHOTO 2 OK 02

YHCJIa B CHCTEME CUMCIICHHS C JTI00BIM OCHOBAHUCM, IICPCBOA YHCJIa U3 HC,Z[GCSITH‘-IHOﬁ
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Konuposanue
uHpopmanuu. Crucrembl
CUHCIICHUS

MO3UILIMOHHOM CUCTEMbI CYMCIICHUS B AECATUYHYIO, IEPEBO/I BEIIECTBEHHOT'O YUCIIA U3
10 CC B mpyryto CC, apupmernueckue neiicrsus B pazubix CC.

[IpencraBneHne YUCIOBBIX JAHHBIX: OOIIME MPUHIUIIBI TIPEACTABICHUS JaHHBIX,
(opMaThI IpeCTaBICHUS YHCEL.

[IpencTaBneHne TEKCTOBBIX JAaHHBIX: KOJOBBIE TaOIHUIIBI CHMBOJIOB, 00BEM TEKCTOBBIX
JTAHHBIX.

[IpencraBnenne rpadMuecKUX JTaHHBIX.

[IpencraBneHne 3ByKOBBIX JTAHHBIX.

[IpencraBnenue BUACONaHHBIX.

KoaupoBanue 1aHHBIX TPOU3BOJIBLHOIO BUIA

[IpakTrueckue 3aHATUS

Tema 1.5.
OJIEMEHTEI

OcHoBHOE co/iep:KaHue

OCHOBHBIC TIOHATHS anre6pbl JIOTUKU: BBICKA3bIBAHUEC, JIOTHYCCKHUEC OIICpalluu,

KOMOMHATOPUKH, TEOPHUU | MIOCTPOCHUE TAOIHMIIBI HCTUHHOCTH JIOTHYECKOTO BhIpaskeHHs. ' padrueckuii MeToT OK 02
MHOXECTB U anreOps! oruku. [TonsTue MHOXecTBa. MomHOCTh MHOXKecTBa. Oriepaluu Haj
MaTEMATUYECKOM JIOTUKH | MHOXKECTBaMU. PerieHne Joruyeckux 3aaad rpauaeckuM crnocooom
Tema 1.6. OcHoBHoOeE coepxaHue
KommbrorepHsie ceTu: KommbrorepHsie cetn ux kinaccudukaius. PadoTa B tokanbHOU ceTu. Tomonoruu OK 01
JIOKaJIbHBIE CETH, CETh JoKanbHBIX ceTeil. OOmMeH manHbIMH. [10OanbpHas ceth MaTEpHET. IP-aapecamms. OK 02
Nurtepner [IpaBoBBIE OCHOBHI pabOTHI B ceTn IHTEpHET
Tema 1.7. OcHoBHoOE coepxaHue
Cnyx0b1 UnTepHeTa CnyxOb1 1 cepBucsl IHTEepHETA (3JIEKTPOHHAS 110YTa, BUJCOKOH(PEPEHINH, (POPYMBI,
MeCCEHKEpbI, colnanbHble ceTH). [louck B IHTEepHETE. DIEKTPOHHAS KOMMEPIIHSL. OK 02
[{udpoBble cepBUCH TOCYAAPCTBEHHBIX ycayrT. JloctoBepHOCTh HH(GOpMAIUU B
Nurtepuete
[IpakTHueckue 3aHsATUS
Tema 1.8. OcHoBHOe conep:kaHue OK 01
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CereBoe xpaHEeHHE Opranuzanus JMYHOTO HH(POpMaIMOHHOTO pocTpancTBa. OOIaYHbIe XpaHWIHIIA OK 02
JAHHBIX ¥ IU(POBOTO NaHHbIX. Pa3nenenue npas noctyna B o0nayHbIx xpaHwiuiax. Komnektusaas padora
KOHTEHTA Haj fokymMeHTamu. CobmiofeHne Mep 0e30MacHOCTH, PEIOTBPAIIAIONINX HE3aKOHHOE
pacnpocTpaHeHHe NEPCOHATIBHBIX JAaHHBIX
[IpakTrueckue 3aHATHS 2
Tema 1.9. OcHOBHOE coniepKaHue
WNndpopmanmonnas WNndopmannonnas 6e3omnacHoCcTb. 3anura uHpopmanuu. MudopmarronHas
0€3011aCHOCTb 6e3omacHOCTh B Mupe, Poccun. BpenoHocHble mporpaMmbl. AHTUBUPYCHBIE OK 01
nporpammel. besonacHocts B IHTEpHETE (CeTeBbIE YIPO3bl, MOIIEHHUYECTBO). TpeHabl 2 OK 02
B Pa3BUTUHU LIU(PPOBBIX TEXHOJIOTH; PUCKH U IPOTHO3BI UCIIOJIb30BaHUsI LU(PPOBBIX
TEXHOJIOTUH NPH pelIeHUH IPOPEeCCUOHATIBHBIX 3aaul
Pa3nen 2. Ucnosib30BaHMe MPOrPAMMHBIX CHCTEM H CEPBHCOB 22
Tema 2.1. OcHoBHoOeE coepxaHue
OO6pabotka nHpopmanuu | TeKCTOBbIC JOKYMEHTHI. BUbI POrpaMMHOT0 0OecIieYeH s st 00pabOTKH TEKCTOBOM 5
B TEKCTOBBIX Iporeccopax | naopmamnmu. Co3maHue TeKCTOBBIX JOKYMEHTOB Ha KOMITbIOTEpE (OTepaliiy BBOJA, OK 02
penakTupoBaHus, (GOpMaTUPOBAHUA)
[IpakTrueckue 3aHATHS 2
Tema 2.2. OcHoBHOE co/iep:KaHue
TexHonoruu co3znaHus MHorocTpanuuHble JOKYMEeHThL. CTpyKTypa JOKyMeHTa. | nnepTeKCTOBbIe JOKYMEHTHI. 2
CTPYKTYPUPOBAHHBIX CoBmectHas pabota Haa JokyMeHTOM. [11abmoHBI. OK 02
TEKCTOBBIX JOKYMEHTOB
[IpakTrueckue 3aHATHS 2
Tema 2.3. OcHoOBHOE co/iep:KaHue
Komnbrorepnas rpaduka 1 | Komnerotephast rpaduka u e€ Buabl. QopMaThl MyTbTHMEAUHHBIX (aiiIoB.
MyJIbTUMEANA I'paduueckue penakropsl (IIO Gimp, Inkscape). [Iporpammsl o 3anucu u 2 OK 02
penaktupoBanus 3Byka (II0 AynuoMactep). [Iporpammer penaktupoBanus Buzeo (110
Movavi)
[IpakTrueckue 3aHATHS 2
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Tema 2.4. OcHoBHoOeE coepxaHue OK 02
TexHonoruu 06pabOTKH TexHonoruu 06pabOTKU PA3TMYHBIX 00BEKTOB KOMITBIOTEPHOU rpaduKu (pacTpoBbIie U 2
rpaduueckux 0OHEKTOB BEKTOPHBIE N300paKeHUs, 00pabOTKa 3ByKa, MOHTaXK BUJIEO)
Tema 2.5. OcHoOBHOE co/iep:KaHue OK 02
[IpencraBnenue Bunbl KOMIIBIOTEPHBIX Tipe3eHTaIuii. OCHOBHBIC 3TaIbl pa3pabOTKH Mpe3eHTAIUH. 2
npodeccuoHanbHOM AnnmMarus B pe3eHtanuu. [11a6monsl. Kommnosuimst 00beKTOB pe3eHTaNN
uH(pOpMaIIUU B BUC [IpakTrueckue 3aHgaTHs )
Ipe3eHTalum
Tema 2.6. OcHoBHOe conep:kaHue 5 OK 02
WuTepakTUBHBIE U [Tpunuune! mynbTUMenus. MlHTepakTUBHOE MpeacTaBlieHne HHGOpMauu
MYJIbTUMEAUIHBIE [TpakTudeckue 3aHATHS 2
00BEKTHI HA CIIalie
Tema 2.7. OcHoOBHOE co/iep:KaHue OK 02
l'uneprekcroBoe S3pik pazmetku runeprekcra HTML. Odopmiienne runepTeKkcToBoi cTpaHuilsl. Beo- 2
MIPE/ICTABIICHHE CaiiThl U BEO-CTPAHUIIBI
uH(pOopMaIun [IpakTrueckue 3aHgaTHs 2
Pa3nen 3. UndopmanmoHHoe Mo1e/IipoOBaHe 28
Tema 3.1. OcHoBHOE co/iep:KaHue OK 02
Mogenu u [IpencraBneHune o KOMIBIOTEPHBIX MOAEIAX. Buibl Moaeneil. AieKBaTHOCTb MOJIEIH. 2
MOJIEIMPOBAHUE. DTaIlbl OCHOBHBIE 3Tanbl KOMIIBIOTEPHOTO MOJIETUPOBAHUS
MOJICJIUPOBAHUS
Tema 3.2. OcHoBHOe conep:kaHne OK 02
Cnucku, rpadel aepesbst | Ctpykrypa nHpopmarmu. Ciiucku, rpadbl, 1epeBbs. AJTOPUTM TIOCTPOCHHS IepeBa 2

peleHui

OcHoBHOE co/iep:KaHue 2 OK 02
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Tema 3.3.
Maremarudeckue Moaeiun
B IpoecCHOHATBHOM

ANTOPUTMBI MOJICTTMPOBAHUS KpaTYaMINX MyTel MeX 1y BepiinHaMu (AJITopuT™M
JeiikeTpbl, MeTon TMHAMHYECKOT0 IPOrPaMMUPOBAHNUA). DIEMEHTHI TEOPUU UTP
(BBIMTPBIIIHASL CTPATETHS)

obmnactu [TpakTHdeckue 3aHATHS
Tema 3.4. OcHoOBHOE co/iep:KaHue OK 01
[TonsiTne anroput™Ma u IMousTue anropurma. CpoiictBa anropurma. Crioco0sl 3anucu anropurma. OCHOBHbIE
OCHOBHBIE QITOPUTMUYECKHE CTPYKTYPBI. 3aIIUCh AJITOPUTMOB Ha S3bIKE IPOIrPaMMHUPOBAHMUS
QITOPUTMUYECKUE (Pascal, Python, Java, C++, C#). AHanu3 anropuTMOB € IIOMOIIbIO TPACCUPOBOYHBIX
CTPYKTYpBbI TabIHIL
[IpakTHueckue 3aHsATUS
Tema 3.5. OcHoBHOE co/iep:KaHue OK 02
Amnaym3 anropuTMoB B CrpyKkTypupOBaHHbIE TUIIBI JaHHBIX. MaccuBbl. BeriomorarenbHble allrOpuT™MBL. 3a1adu
npodeccuoHaIbHON MIOMCKA 3JIEMEHTA C 3aJJaHHBIMH CBOMCTBaMHU. AHAJIN3 TUIIOBBIX aJITOPUTMOB 00pabOTKH
o0mactu YHCEJl, YACIIOBBIX M10CIIE0BATEILHOCTEN U MAaCCUBOB
[IpakTrueckue 3aHATUS
Tema 3.6. OcHOBHOe coJepkaHne OK 02
basbl nannbIx Kak Moaenb | ba3bl naHHBIX Kak MOAENb MpeaIMeTHOI obmacTu. TaObmuIb! 1 pessIuOHHbIEe 6a3bl
peIMETHOM 00TacTH JIAHHBIX
[IpakTHueckue 3aHsATUS
Tema 3.7. OcHoBHOE co/iep:KaHue OK 02
TexHonoruu 006paboTKH TabGmuunslit nmpoueccop. [Ipuemsl BBoa, pegakTupoBanusi, opMaTUPOBAHUS B
uHpopManuu B TabaumuHOM mporeccope. Anpecanus. CopTUpOBKa, (PUIBTpAIIMS, YCIOBHOE
AIIEKTPOHHBIX TAOIUIIAX dopmatupoBaHue
[IpakTHueckue 3aHsATUS
Tema 3.8. OcHoBHOE co/iep:KaHue OK 02

®opmynsl U GQYHKIUU B
JIEKTPOHHBIX TaOIHIIAX

®opmynbl U QYHKIIUU B 3JIEKTPOHHBIX Tabnuuax. Berpoennsle pyHkunu u ux
UCTOJIb30BaHue. MaTeMaTHUecKue U cTaTucTuueckue GpyHkiun. Jlornyeckue QyHKIHH.
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OunancoBble PyHkuuu. TexcToBble GyHKIUU. Peanu3anus MaTeMaTHUECKUX MOJIENeH B
AIIEKTPOHHBIX TAOIHIIAX

[IpakTuueckue 3aHATHS 2
Tema 3.9. OcHoOBHOE co/iep:KaHue OK 02
Busyanusanus naHHbIX B | Busyanusanus qaHHBIX B 9JICKTPOHHBIX TaOIHIIaxX 2
JNEKTPOHHBIX TaOIHIIAX
[IpakTrueckue 3aHATHS 2
Tema 3.10. OcHoBHOe conep:kaHue OK 02
MopnenupoBanue B MonenupoBaHue B 3JIEKTPOHHBIX TabMuIax (Ha mpuMepax 3agad u3 npodeccnoHanbHOM 2
AIIEKTPOHHBIX TAOIUIIAX o0acTH)
(Ha mpumepax 3agad u3 [TpakTHueckue 3aHATHS
npodeCcCHOHATbHON 2
obacTtn)
IIpodreccHoOHATBLHO-OPHEHTHPOBAHHOE COeP:KAHMe (Codep/KaHue MPUKIATHOro Moay.is)”
IMpukaagnoii moxyas 1 OCHOBBI AHAJIUTHKH ¥ BU3YaTU3AIUH TAHHBIX 28
Tema 1.1. Conepxanne 8 OK 02
Mopenu JaHHBIX Hanctpotika Excel Power Pivot, TabnnuHoe npeacTaBieHue JaHHBIX, YKCIIOPT JAaHHBIX, TIK®...
MOJIEIH TaHHBIX, OOJIbIINE TaHHBIE
Teopernueckoe oOydeHue 2
[IpakTrueckue 3aHATUS
Tema 1.2. Conepxanne 6 OK 02
Buszyaim3anust faHHbIX | Ananutudeckuii cepuc Yandex Datal.ens: OOutuii 0630p, Bo3MokHOCTH. Perucrpanus, IIK...
untepderic. Mapkermeiic, moakiodenne. Co3gaHue 4apToOB U TaIOOPI0B
Teopernueckoe oOydeHue 2

4 Obpa3oBaTenbHas opraHn3aLma ocyLLecTBAAET BbIBOp ABYX moayneit

5> Otpaxaetca MK, anemeHT KOTOpPOit GopMupyeTca NpUKAaaHbIM Moayaem (NpodeccmoHanbHO-0PUEHTUPOBAHHbBIM coaepaHunem) B cootseTctanm ¢ GrOC peannsyemoin

npodeccun/cneumansHoctm CrNoO
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[IpakTrueckue 3aHATUS

Tema 1.3. Conepxanne 6 OK 02
IToToxn maHHBIX IIK...

Amnanutnaeckuii cepsuc Yandex Datalens: IToroku nannbix. [ToakimodeHne K CYETYUKY

Yandex meTpuku

Teopernueckoe oOydeHue 2

[IpakTrueckue 3aHATHS 4
Tema 1.4 Conepxanne 6 OK 02
[IpunaTHE pemenuit Ha Ananutnaeckuit cepsuc Yandex Datalens: IlpunsitHe pemieHuid Ha OCHOBE JaHHBIX. IIK...
OCHOBE JIaHHBIX ['eonannble. TennoBbie KapThl

Teopernueckoe oOydeHue 2

[IpakTrueckue 3aHATHS 4
Tema 1.5 Conepxanne 6 OK 02
[IpoektHas pabota. Keiic Anamurnueckuii cepBuc Yandex Datalens: Pabora ¢ nataceramu. Keiic aHanm3a JaHHBIX IIK...
aHaNM3a JaHHBIX [IpakTHYeCKHe 3aHATHA 4
Ipuxkaagnoit MoayJb 2 AHAJIMTHKA U BU3yaJu3anus 1aHHbIX Ha Python 24
Tema 2.1. Conepxanne 2 OK 02
Bseznenue B sA3bIK WuTepakTuBHas cpena nporpammupoBanue Ha Python. BBoa 1 BEIBOJ TaHHBIX. IIK...
MIPOrPaMMUPOBAHHUS Oyukmun print(), input(). Tunsl ganaEIX. MaTeMaTHYeCKUe ONepaIiy ¢ HeTbIMU 1
Python BEIIICCTBEHHBIMU YHCTIAMU

[IpakTrueckue 3aHATHS 2
Tema 2.2. Conepxxanue 4
OcCHOBHEBIE [ToHsiTHE TOTUYECKUX BBIpaXKEHUU U onepanuil. JIn3bIoHKIMS, KOHbIOHKIINS, OK 02
AIrOPUTMHUYECKHUE orpunanue. Tabnuua uctunnoctu. [Iposepka ycnosus B Python. Cunrakcuc IIK...

KOHCTpyKIuu Ha Python

uncrpykuui if, if-else, if-elif-else. Peanuzanus nuknmyeckux anroputmos B Python.
Oynkuus range(). Cunrakcuc nukia for, muxmna while
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[IpakTrueckue 3aHATUS

Tema 2.3. Conepxxanue OK 02
Pabora co cnuckamu n [Tonsitue crincka B Python. Co3nanue u cunteiBanue CIUCKOB. DYHKITUU U METOIBI ITIK...
CIIOBapsIMHU criiuckoB. [Tonsitue cnoBapsa. Otinuus cinoBapeit oT cnuckoB. Co3gaHue cloBaps.

Mertoap! cnoBapeil. [I[puMeHeHne CUCKOB U CIOBapeil B peaibHbIX 3a/1avax.

[IpakTrueckue 3aHATUS
Tema 2.4. Conepxxanue OK 02
AHanuTHKa JaHHBIX HA [Nonstue nanHbIX, 60bIIKMX AaHHBIX. Habopel nannbix. [Tnatdopma Kaggle. IIK...
Python bubnuoreka Pandas. O6bekTol Series u DataFrame. ITonyuenue oOriei HHGOPMALIUU O

MaHHbIX. MHaekcanus no ycuoBUsIM U U3MEHEHHUE TaHHBIX B TaOIUIIax.

[IpakTHueckue 3aHsATUS
Tema 2.5. Conepxxanue OK 02
AHanu3 1aHHBIX HA [TonsATHE CTaTUCTUKH, ONUCATEIBHON CTaTUCTUKU. OnucaTeIbHbIN aHaIU3 TaHHbBIX. IIK...
IPaKTUYECKUX puMepax | OCHOBHBIC OMUCATEIbHBIC CTATUCTUYCCKUAEC BEIMYMHBI (4aCTOTa, CPEIHEES

apudmernyeckoe, MeraHa, Mojia, pa3mMax, CTaHIapTHOE OTKJIOHeHHe). DyHKunu

omnucaTenpHOM cratucTuku B Python Pandas. [IpakTuka BEIYUCIICHHS OMKMCATEIBHBIX

cratucTHueckux BeiauuuH B Python Pandas

[IpakTHueckue 3aHsATUS
Tema 2.6. Conepxanne OK 02
OCHOBBI BU3YyaIu3al1 HeobxonuMocTh BU3yanu3aluy JaHHBIX Ui aHanu3a. [loHsTue HaydHOH TpaduKH. IIK...
JTAHHBIX bubnuoreka Matplotlib. [Tonstue pucynka B Matplotlib. OcHoBHBIE BH B TPaUKOB

(TUCTOTpaMMBI, TUATPAMMBI PaCCEsIHHS, TUarpaMmma pasmaxa, THHEHHbIN rpaduk,

KpyroBas IuarpaMma, TerioBbie KapThl). OCHOBHBIE IpaduuecKkrue KOMaH/Ibl B

Matplotlib

[IpakTHueckue 3aHsATUS
Tema 2.7. Conepxanne OK 02
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[IpoekTHas pabora
«AHanu3 60JbIINX

XapakTepuCcTHKa OCHOBHBIX ATAIlOB MpoLecca aHaiau3a JaHHbIX. [loaroToBka 1aHHBIX.
HccnenoBanue u Buzyanusauus naHHbix. [loctpoeHne npencka3aTeabHON MOJETH.

IIK...

JIaHHBIX B Nuteprperanus pe3ysbTaToB aHanu3a. Peannsanus OCHOBHBIX HTAIoOB IIpoLecca
npodecCHOHATbHON aHaJM3a JaHHBIX Ha MpuMepe Habopa TaHHBIX U3 TPOeCcCHOHATBHON chephl

chepe» [TpakTuueckue 3aHATHS 4
IIpomeskyTOUHAS aTTecTAUMS

9K3AMEH

Bcero 1224.
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3. YcaoBus peajim3zauuu NporpaMMbl 001eo0pa3oBaTeIbHON JUCHTUNITIHHBI

3.1. TpeboBanus K MUHUMAJIBHOMY MaTepuajbHO-TEXHUYECKOMY
o0ecreYyeHnIo

Peanuzanus nucuuruivbel TpeOyeT HAIUYUsS y4eOHOM KOMIBIOTEPHON JTabopaTopuu
UH(POPMATUKH.
O6opynoBaHne KOMIBIOTEPHOH J1a00paTOPUU:
® [10Ca/I0YHBIE MECTA MO KOJIUYECTBY 00YUAIOIINXCS;
e paboyee MECTO MpenoaBarTess;
® MapKepHas JJ0CKa;
® y4eOHO-METOAMYECKOE 0OecTIeUeHHE.
Texuuueckue cpencTBa 00y4eHuUs:
® KOMIBIOTEPHI IO KOJIMUYECTBY 00YUAIOIINXCS;
e JIOKaJIbHAsl KOMIIBIOTEPHAs CETh U rio0aibHas ceTh HTepHeT;
® JIMIEH3UOHHOE CUCTEMHOE U MPHUKJIaJHOE MIPOrpaMMHOE oOecrieueHue;
® JIMIIEH3MOHHOE aHTUBUPYCHOE NMPOTrPaMMHOE 00ECIICUEHUE;
® JIMIIEH3HMOHHOE CIIEHUATU3UPOBAHHOE TPOrPAMMHOE 00ECIICUCHUE;
®  MyJIbTUMEAUANIPOEKTOP.

3.2. Uudopmanuonnoe odecnieueHue o0yuyenus. IlepeyeHr pekoMeHayemMbIx
y4eOHbIX n3aanmnid, UHTepHeT-pecypcoB, 10NOJIHUTEIbHOM JUTEPaTypPhI

Jns peanuzanuu  nporpaMmbl  OuOIMOTEYHBIH (DOHI 00pa3oBaTEIHHOM
OpraHu3alliy JOJDKEH MMETh IeUYaTHbIE W/WIM JJIEKTPOHHBIE 00pa3oBaTelbHbIE U
WH()OpPMAIIMOHHBIE ~ PECYpPChl, PEKOMEHAOBAaHHbIE [IJI1  WCIOJIb30BaHUS B
00pa3oBaTeNbHOM IPOLIECCe, HE CTaplle MATH JET C MOMEHTA U3/IaHuUs.

PexomenmyemMble ie4aTHbIC U3TAHMS TI0 peaTu3aiuy 00Ieo0pa3oBaTeIbLHOM
JUCUUIUIMHBI TPEICTABIEHbI B METOAMYECKHX PEKOMEHJALUSIX MO OpraHu3aluu
oOy4eHus.
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4. KOHTPOJIb U OIleHKA Pe3yJIbTATOB OCBOEHHUS 00111€00pa30BaTeIbHOI

AUCHUIIJINHbI

KoHTpo/ib M omleHKa pe3yabTaTOB OCBOEHHUS OO0IIe00pa3oBaTeIbHON

AUCHUIIIIMHBI PACKPBIBAOTCA YCPC3 TUCHUINNIMHAPHBIC PC3YJIbTAThI, HAIIPABJIICHHLIC

Ha (GOpMHUpOBaHHE OOLIMX U MPOQPECCHOHANBHBIX KOMIIETEHIMN MO pasfenaM U

TEMaM CoJiepKaHus yueOHOTo MaTepHaia.

Ob6mas/npodeccuon Paznen/Tema Tun oueHoOYHBIX
ajJibHasA MEpPONPUATHH
KOMIIeTeHIUsA
OK 01 Tema 1.6 Tema 1.9 Tema TectupoBanue
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 | BoinonHeHne NpakTHYECKUX
2.2 Tema 3.4 3aIaHui
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... [Tpuxnagubie Moayu 1- KontponbHas paboTa
2
OK 02, IIK... [IpuknanHbie MOTYIH 2- [IpoexTHas pabora
8

OK 01, OK 02, IIK...

Bce monynu

Brimonnenue 3aganui
nddepeHInpoBaHHOTO
3auera
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