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1. Oomas XapaKTepucTHKA NPUMEPHOI padoueit NMPOrpaMMbl
o0meodpa3oBaTebHOI JUcHUILINHBI «UHpOopMaTHKa»

1.1. MecTo ucuMIuIMHbI B CTPYKTYpe o0pa3oBaTtenbHol nporpammbl CI1O:

Oo6meoOpa3oBarenshas aucnuminHa «MHOOPMATUKAY» sBisieTcss  00s13aTeNbHON
4acThI0 0011e00pa30BaTEIbHOTO IIUKIIA 00pa30BaTeNbHOM IporpaMMel B cooTBeTcTBUU ¢ PI'OC
CIIO no crienranbHOocTH 38.02.38 DKOHOMUKA U OyXTAITEPCKHUI YUET (110 OTPaCIsiM).

1.2. leau 1 mJIaHUpyeMble pe3yJabTAThl 0CBOCHUS TN CHUIIINHBI:
1.2.1. eau AUCUMILIAHDBI

Conepxanue mporpaMMmbl  o0meoOpazoBarenbHON — aucHuIuiuHbl  «MHpOopMaTnka»
HaIpaBJE€HO HA JOCTIDKCHHME CICAYIOIMUX IeJe: OCBOCHHME CHUCTEMbl Oa30BBIX 3HAHHM,
OTpaXkarIIUX BKJIaJ MH(GOpPMATUKH B (POPMHpOBAHHE COBPEMEHHON HAy4YHON KapTUHBI MHpA,
PoJib HH(GOPMAITMOHHBIX MTPOIIECCOB B COBPEMEHHOM OOIIECTBE, OMOJIOTHYCCKUX U TEXHUUECKHUX
CHUCTEMax; OBJaJeHUE yMEHUAMHU [PUMEHSITh, AHATU3UPOBATh,  MPEOOPa3OBBIBATH
MH(OPMAILIMOHHBIE MOJIENIA PEATbHBIX OOBEKTOB U MPOIECCOB, UCIONB3YS MPU ATOM HU(DPOBHIE
TEXHOJIOTMM, B TOM YHCJIC€ MPU HU3YYCHUU APYTUX JAUCUUIUIMH, PAa3BUTHE TMO3HABATEIbHBIX
WHTEPECOB, HHTCJUICKTYAIBHBIX H TBOPUYECKUX CIIOCOOHOCTEH ITyTeM OCBOCHHUS U UCTIOIB30BaAHUS
METOJIOB MH(OPMATUKH W MHQPPOBBIX TEXHOJOTHH MPH HW3YYCHUU PA3IUYHBIX YUCOHBIX
MPEAMETOB; BOCIIUTAHHE OTBETCTBEHHOT'O OTHOIICHUS K COOIIOJEHUIO ATHYECKUX W TMPABOBBIX
HOpPM HMH(POPMAIIMOHHON JEATEIHHOCTH;, MPUOOPETEHHE ONbITa HCIOIB30BaHUS IU(POBBIX
TEXHOJIOTHI B WHAMBHUAYaIbHON U KOJUJIEKTUBHON y4yeOHOW W TMO3HABATENBbHON, B TOM YHUCIE
MIPOEKTHOM JIESATEIBbHOCTH.



1.2.2. Ilnanupyembie pe3yJibTaThl 0CBOEHHUs 0011e00pa30BaTe/bHON AUCHUIIMHBI B cooTBeTcTBHU ¢ PI'OC CIIO n
Ha ocHoBe PI'OC COO

Koa n
a IlnanupyeMble pe3yJbTaThl 0CBOCHHS IHCHUILIHHbI
HANMEHOBaHHe
OpPMUPYEMBbIX
popmupy 5 Oo6mme-* JMCHUIIHHAPHbIE?
KOMIeTeH Ui

1 YKa3bIBalOTCA IMYHOCTHbIE M MeTanpeaMeTHble pesyabTaTtsl 3 ®rOC COO (B nocneaHel pegakumm ot 12.08.2022) B otrnaronbHoi popme, bopmupyembie
06uLeo0bpasoBaTeIbHOM ANCUUMNANHON
2 AncumnanHapHble (npegmeTHbIE) pe3ybTaTbl YKa3blBatOTCA B COOTBETCTBMM C UX NOAHbIM nepeyHem 8o PrOC COO (B nocneaHeit peaakumm ot 12.08.2022)



OK 01. Beibupats
CIOCOOBI pelIeHUs
3amad
npodeccnoHanbHOM
AEATeNLHOCTH
NPUMEHUTEIBHO K
Pa3TUYHBIM
KOHTEKCTaM

B yacTu Tpy10BOro BOCIMTAHHUS:
- TOTOBHOCTb K TPYAy, OCO3HAaHHE IIEHHOCTH
MacTepCcTBa, TPYIOII00ue;

AKTUBHOMU

- T'OTOBHOCTb K ACATCIIbHOCTH

TEXHOJIOTUYECKON U COLUMAJIbHOW HANPABIEHHOCTH,

CIIOCOOHOCTh ~MHHIIMUPOBATH, IUIAHUPOBATH U
CaMOCTOSITENILHO BBITIOJIHATH TAKYIO 1€ATEIbHOCTB;
- UHTEpeC K Pa3IUYHBIM chepam
npodeccnoHanbHOM e TeNbHOCTH,

OBJageHue YHHUBEPCAJIbHbIMU Y4eOHbIMU
NMO3HABATEJILHBIMHU AeHCTBUSIMM:

a) 0a30Bble JOrHYeCcKHe AelCTBHS.

- CaMOCTOSITEIILHO bopmynHupoBaTh u

aKTyaJIM3upOBaTh MpoOJeMy, paccMaTpuBaTh €€
BCECTOPOHHE,;

- YCTaHaBIMBATh CYIIECTBEHHBIM MPU3HAK WU
OCHOBaHHUS Il CpaBHEHMs, KiacCU(DHUKAIUA H
000011IeHHS;

- ompenensaTh IeNH JEATeIIbHOCTH, 3aJ]1aBaTh
napamMeTpbl U KpUTEPUU UX JTIOCTUKEHUS;

- BBUIBIIATH 3aKOHOMEPHOCTH M TIPOTHBOPEYHS B
paccMaTpuBaeMbIX SIBJICHUSX;

- BHOCUTbH KOPPEKTHUBHI B JIEATEILHOCTh, OIIEHUBATH
COOTBETCTBUE pE3YyJbTAaTOB IEJISIM, OLICHUBATH
PHUCKH MOCIEACTBUN AEATENbHOCTH;

- pa3BUBaTh KPEATUBHOE MBIILICHUE MPU PEIICHUH
KU3HEHHBIX TIPoOIIeM

0) 0a3oBbIe HCCIEN0BATEIbCKHE eHCTBUS:

- BJIQ/ICTh HABBIKAMH y4e€OHO-MCCIIeIOBATEIHCKON U
MIPOCKTHOM NIEATETLHOCTH, HABBIKAMHU DPa3pEIICHUS
npo0em;

- BBUIBIATh  NPUYMHHO-CIICICTBEHHBIE  CBS3U U
aKTyaJIM3UpoBaTh 3a/1ady, BbIIBUTATh TUIOTE3y €€
pELIeHus], HAXOIUTh APryMEHThl Ui JIOKa3aTeIbCTBA
CBOMX YTBEPXKIICHHM, 3a71aBaTh MapaMeTpPbl U KPUTEPUU
PpEIIIeHUST;

- aHAIM3UPOBATH TOJYUYCHHBIE B XOZE PEIICHHS 3aa41
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- NOHMMATh Yrpo3y HMH(GOPMAIMOHHOIH 0E30IMacHOCTH, HCIOJIE30BaTh
METOJIbl ¥ CPEJCTBA IPOTHBOJACHCTBHS ITHM Yyrpo3am, COOIIOICHHE
Mep 0e30macHOCTH, IPEeIOTBPALIAIOIINX

pacipoCcTpaHEeHUE MEPCOHATBHBIX JAHHBIX; COOIIOACHHE TPEeOOBaHMIA

HC3aKOHHOC

TEXHUKU OE30MaCHOCTH W TUTHEHBI MpH paboTe ¢ KOMIbIOTEpaMu U
JpYTUMH U(PPOBOTO  OKPYKECHHUS;
IPaBOBBIX OCHOB HCIIOJIb30BaHUSI KOMITBIOTEPHBIX IIporpamm, 0a3
TaHHBIX U paboThl B cetn VIHTEpHET;

- YMEThb OpraHU30BBIBATH JMYHOE MH(DOPMAIMOHHOE MPOCTPAHCTBO C
UCIIONIb30BAHUEM  PA3IMYHBIX CPEACTB  HU(POBBIX
MMOHMMaHHE BO3MOXKHOCTEH HU(PPOBBIX CEPBUCOB TOCYAAPCTBEHHBIX

yCaIyr,  UU(pOBBIX
BO3MOYKHOCTEH U

KOMITIOHCHTaMH IIOHUMAaHUC

TEXHOJIOTHM;

O6pa30BaTCJH)HI)IX CCPBUCOB; ITIOHMMaHHEC

OTPAaHUYECHUN  TEXHOJOTHMM  MCKYCCTBEHHOT'O

WHTEJUIEKTAa B PA3JIMYHBIX OOJACTSAX; HAJUYHE MPEICTaBICHUM 00
TEXHOJIOTUHA B

HCIIOJIB30BaHNH I/IH(bOpMaI_II/IOHHBIX

npodecCHOHANIBHBIX cepax

Pa3JIMIHBIX

- YMETh pealiu30BaTh ATAIbl PEHICHUS 3a/1a4 Ha KOMIIBIOTEPE; YMEHUE
pean30BbIBaTh BBIOpAaHHOM 1711 W3YYEHHUSA
IporpaMMUpOBaHus BbicOKoro ypoBHs (Python) TunoBsie anroputmsl

Ha A3BIKE
00pabOTKM YHCEJ, YHUCIOBBIX IOCIENA0BATEIBHOCTEH M MAaCCHBOB:
IpEeJCTaBICHUE 4YHCIa B BHIE Habopa NPOCTBIX COMHOMKHUTENEH;
HaXO0XJCHUE MaKCHUMaJbHOW (MUHUMAaJIbHOHN) LK(pPB HAaTypalabHOIO
qycia, 3alUCaHHOTO B CHUCTEME CUHCIEHUS C OCHOBAaHUEM, HE
npeBbimatomiuM  10;  BeUMCIEeHHE OOOOLIEHHBIX XapaKTEPUCTHK
2JIEMEHTOB MacCHBa WM YHMCIOBOW IOCIIEJOBATEIBHOCTU (CYMMBI,
NPOM3BEACHUS CPEIHEro apu(PMETHUYEeCKOr0, MHMHHUMAJIBHOTO H
MaKCHMaJIbHOTO DJIEMEHTOB, KOJIMYECTBA AIIEMEHTOB,
YIOBJICTBOPSIIOIINX 3aJaHHOMY YCIOBHIO); COPTHUPOBKY 3JIE€MEHTOB

MacCHBa,;




OK 02.
Ucnonp3oBarb
COBpPEMEHHBIE
CpezcTBa MOUCKa,
aHaM3a u
HUHTEPIpETAINN
nHpopManuu u
MH(POPMAIOHHBIE
TEXHOJIOTUH IS
BBITIOJIHEHUS 33,144
npodeccHoHATEHOM
JeSTEITbHOCTH

B 001acTH IEHHOCTH HAYYHOT'O O3HAHMS:
- c(hOpMUPOBAHHOCTH MUPOBO33PEHUS,
COOTBETCTBYIOILETO
pa3BUTHUS HAyKu U OOILECTBEHHOM MPAKTHKH,
Ha Jaore KYJIbTYD,

CHOCO6CTBy1-OI_HeFO OCO3HAaHUK CBOCro MecCra B

COBPEMEHHOMY  YPOBHIO

OCHOBAHHOI'O

MOJIMKYJIBTYPHOM MHPE;

- COBEPILICHCTBOBAHUE SI3bIKOBOM M YUTATEIbCKON
KyJbTYpbl KaK CpEICTBAa B3aUMOJACHCTBHUS MEXIY
JIFOABMHU U MIO3HAHUS MUPA;

- OCO3HaHHWE IIEHHOCTH HAYyYHOW JIE€ATEIbHOCTH,

TOTOBHOCTb ~ OCYLIECTBIISATH  MPOEKTHYIO U
HCCIIEI0BATEIBCKYIO JesTeIbHOCTD
VWHIUBUAYAJIBHO U B TPYIIIE;

OBnagenne  yHHBEpCAJIbHBIMH  y4eOHBIMH

NO03HABATEJIbHBIMU 1eHCTBUAMM:

B) padoTa ¢ nunopmanmeii:

- BJIaJICTh HaBBIKAMM TMOJY4YEHHs] MHPOpMALUHU U3
HMCTOYHUKOB CaMOCTOSITENIbHO

OCYHICCTBIIATL IOWCK, aHAJIN3, CUCTCMATHU3allUI0 U

pa3HbIX  THIIOB,
MHTEpHpeTanuio NHPOPMaIUN Pa3InYHbIX BUJIOB U
¢bopmM npencTaBieHus;

- co3gaBaTh TEKCThl B DPAa3IMYHBIX (hopMaTax c
y4eToM Ha3HaueHus HH(pOpMauul |  1eJIeBOH
ayTUTOpPUH, BbIOMpas  ONTUMaJbHYIO  (opmy
MIpe/ICTaBICHMS U BU3yaIH3aliy;

JIETUTUMHOCTh

- OLICHUBATh JOCTOBEPHOCTD,

nH(popMaluy, €€ COOTBETCTBUE IMPaBOBBIM U

- BJIQJICTh MPEACTABICHUSAMH O POJIM MH(POPMALIMU U CBA3AHHBIX C HEH
[pupone,
«uH(OPMALMOHHBIH

TEXHUKE U OOIIECTBE; MOHATUIMHU
IIPOLIECC,
«KOMITOHEHTBI CHUCTEMbBI» «CUCTEMHBIA 3(dexT», «HpopMaoHHas
CUCTEMay», «CHUCTeMa YIpaBJICHUs»; BIAIETh METOJaMH IIOUCKa
uHpopMaiuu B cetd VIHTEpHET; yMeTb KPUTUYECKH OILIEHHUBATH

I/IH(bOpMaI_II/IIO, IMNOJIYYCHHYKO U3 CCTHU I/IHTepHCT; XapaKTCpHU30BaTb

MPOILIECCOB B

«uHpOpMaLHD, «CUCTEMAY,

00JIbIINE TaHHBIE, IPUBOAUTH IPUMEPBl UICTOYHUKOB MX MOJIYYEHUS U
HaIlpaBJICHUS UCIIOJIb30BaHNUS;

- IOHUMaTh OCHOBHBIE NMPUHIUIIBI YCTPOMCTBA U (PYHKIIMOHUPOBAHUS
COBPEMEHHBIX MOOUIIBHBIX

CTallMOHApPHBIX nu KOMITIBIOTCPOB,

TCHACHIMA  Pa3BUTHS  KOMIBIOTEPHBIX  TEXHOJOIHIA,  BJIaICTh
HaBBIKAMH pPabOTHI C ONEPAlMOHHBIMH CHCTEMaMH M OCHOBHBIMH
BUIaMHU TIPOTPAMMHOTO 00ECTICUSHHMSI [T PEIICHHsI YUSOHBIX 3a/1a4 110
BBIOPAHHOM CICIIMATH3AlINY;

- UMETh TPEACTABICHUS O KOMITBIOTEPHBIX CETSIX M WX POJIM B
00

(YHKIIMOHUPOBAHUS UHTEPHET-TIPUIIOKEHUI;

COBPEMEHHOM  MMHpE; o0mMX NpUHOMOAX pa3paboTKu U
- IOHUMaTh OCHOBHbIE NMPHUHIMIIBI AUCKPETU3ALNN PA3IUYHbIX BHUIOB
nHpopMaluy;  yMETb

Fpa(bI/I‘leCKI/IX N 3BYKOBBIX MHOAHHBIX TIIpU 3aJaHHBIX

ompenensiTh  MHPOPMALMOHHBIH  00BEM
TEKCTOBBIX,
rnapameTpax JUCKpeTUu3aliy;

- YMETb CTPOUTH HEPABHOMEPHBIE KOJbI, JOMYCKAIOIIME OJHO3HAYHOE
JEKOUPOBaHUE COooOIeHN (TipedUKCHBIE KObl); HCIIOJIBb30BaTh
MPOCTEHIINE KOJIbI, KOTOPBIE TO3BOJISIIOT OOHAPYKUBATh W UCTIPABIIATH
OIMMOKY MpHU TIepeaade JaHHBIX;

- BIIQJIETh TEOPETUUYCCKUM ammapaToM, MO3BOJISIONIUM OCYIIECTBISATh

OpeACTAaBJICHUEC 3aJaHHOI0 HAaTypaJbHOro 4YucCjia B Pa3IMYHBIX




MOpPaJIbHO-ITUYECKUM HOpPMaM;
- HCIOJIb30BaTh CpPEACTBa HMH()OPMAIMOHHBIX U

KOMMyHI/IKaL[I/IOHHBIX TCXHOJ'IOI‘I/II;'I B peH_IeHI/II/I
KOIHUTHBHBIX, KOMMYHHKATHBHBIX u
OpPraHU3allMOHHBIX  3a7ad ¢  COOJIOJACHHEM
TpeOOBaHUI YPrOHOMHMKH, TEXHHKH OE30MIACHOCTH,
THTHEHBI, PECypCOCOEpPEeKEeHUs, TMPaBOBBIX U
THYECKUX  HOPM, HOPM  HH(OPMAIMOHHOMN
0e30IMacHOCTH;

- BJIAJICTb HABBIKAMH pPACIIO3HABAHUA W 3allIUThI
uHbopManuy, WHPOPMALMOHHOW 0€30macHOCTH

JIMYHOCTH

CUCTEMAX CYUHUCICHHUA, BBIIIOJHATDH HpGOGpa?:OBaHI/IH JJOITMYCCKUX

BBIPQ)KEHUH, HCIIONB3Ysl 3aKOHBI aIreOpbl JIOTUKH; ONpPEIesiTh
KpaTyaiiuii myTh BO B3BEIIEHHOM Irpade M KOJTUYECTBO MyTeH MEXTY
BEPILIMHAMU OPHUEHTUPOBAHHOI'O ALIUKINYECKOro rpada;

- YMETb YUTaTh U MOHUMATh IPOrPaMMBI, PEAIU3YIOINE HECIOKHBIE
QJITOPUTMBI 0OOPAaOOTKN YUCIOBBIX M TEKCTOBBIX JAHHBIX (B TOM YHCIIE
MAacCUBOB M CHMBOJIbHBIX CTPOK) Ha BBIOPAaHHOM Ui HM3y4YCHMS
YHHMBEPCAIbHOM  SI3bIKE MPOrPAaMMHUpPOBAaHUS  BBICOKOTO  YPOBHS
(Python); aHanmu3upoBaTh aNTOPUTMBI C HCIIOJIB30BAaHHEM TaOJIHII
TPAaCCUPOBKHU;  OIpeleNsiTh  0e3

HCIIOJIB30BaHUA KOMIIBIOTCPaA

pe3yabTaThl BBIIIOJHEHUSI HECIOXKHBIX TPOTPaMM, BKIFOYAIOIIAX
IMKJIBI, Opy 3aJaHHBIX HMCXOJIHBIX
JTaHHBIX; MOIU(HUINPOBATH TOTOBBIE IPOTPAMMBI JIJIsl PEIICHHST HOBBIX
3a1a4, UCMOJNb30BaTh HMX B CBOUX IporpamMmMax B KauecTBe
HOJIpPOrpaMM (TIpoueayp, GyHKIui);

- YMCTb CO3JaBaTb CTPYKTYPUPOBAHHLIC TCEKCTOBBIC HNOKYMCHTBI U

BCTBJICHUA M IIOAIPOrpaMMEI,

JIEMOHCTPALIMOHHBIE MaTepUalibl C MCIOJIb30BAaHHUEM BO3MOXKHOCTEH
COBPEMEHHBIX MPOTPaAaMMHBIX CPEJICTB U 00JIAYHBIX CEPBHCOB; YMEHUE
WCIIOIb30BaTh Ta0IMYHbBIE (PEAIMOHHBIE) 0a3bl JaHHBIX, B YACTHOCTH,
COCTaBJIATh 3ampochl B 0a3ax JaHHBIX (B TOM YHCJE BbIYHUCISEMbBIE
3aIpochl), BHIIOJIHATh COPTUPOBKY M MOMCK 3amucell B 0a3e JaHHbBIX;
HaToOJHATh pa3paboTaHHyl0 0a3y JaHHBIX; YMEHHE HCIIOJIb30BaTh
9JIEKTPOHHBIE TAONMIBI JUIS aHaAM3a, MPEACTaBICHUS U 00pabOTKU
JAHHBIX (BKJIIOYAsl BHIYHUCICHUE CYMMBI, CPETHETO apu(PMETHIECKOTO,
HanOOJIBIIET0 U HAUMEHbILIEr0 3HaYeHH, pellleHrne ypaBHEHUH);

- YMEThb HCIIOJIb30BaTh KOMIBIOTEPHO-MATeMAaTUYECKUE MOJENU IS
00BEKTOB U

aHaIH3a nporeccoB:  (GOpMyJIHpOBaTh  IIEJb

MOJCIIMPOBAHUS, BBIIOJHATE AHAJINW3 PE3YJIbTATOB, IOJYUCHHBIX B




X0Jle  MOJEJIMPOBAHUSA;  OLIEHMBATh  AJEKBAaTHOCTb  MOJENH
MOJIEIUPYEMOMY OOBEKTY WIIM IPOLECCY; MPEICTABIATh PE3yJIbTaThl
MO/JICIMPOBAHUS B HATJISITHOM BHJIE;

- YMeThb KJIAacCU(HUUUPOBATh OCHOBHBIE 3a/layd aHalIM3a JIAHHbBIX
(mporHo3upoBanue,  KiaccuuKauus, — KiIacTepu3alus,  aHaJIU3
OTKJIOHEHUI); TOHUMAaTh I[OCJIENOBATENbHOCTh pELICHUs 3ajad
aHalnM3a JaHHBIX: COOp NEPBUYHBIX JAHHBIX, OYUCTKA U OLCHKA
KayecTBa  JIaHHBIX, BHIOOp  W/WIM  TIOCTPOCHHWE  MOJEIH,
npeoOpa3oBaHUE [aHHBIX, BHU3yalIHM3alUs HTAHHBIX, HWHTEPIPETAIH
pe3yIbTATOB;

- WUMETh MpPEJCTAaBICHHS O 0a30BBIX NPUHIMIIAX OpPraHU3AlUU H
(YyHKIIMOHMPOBAHUS KOMITBIOTEPHBIX CETEeH;

- yMeTb OINpeleNiTh CpPEAHIO CKOPOCTh Iepelaud JIaHHbBIX,
OLICHMBaThb M3MEHEHHWE BPEMEHU INepefayd Npu  HU3MEHEHHUH
MH(POPMALIMOHHOT0 00beMa JAHHBIX M XapaKTEPUCTHK KaHaja CBA3H;

- YMETb CTPOMTH KOJ, 00€CIEeUnBAIONIMA HAUMEHBIIYI0 BO3MOXKHYIO
CPEIHIOI JIMHY COOOLIEHMs IpU H3BECTHOM 4YacTOTE€ CUMBOJIOB;
MOSICHATH TIPUHIIAIIBI PA0OTHI MTPOCTHIX AITOPUTMOB CIKATHS JAHHBIX;

- YMETh HUCIOJB30BaTh NMPHU PEIICHUH 3a/1a4 CBOWCTBA TO3UIIMOHHOU
3aIMCH YHCEJI, AITOPUTMBI TIOCTPOCHHUS 3aIMCH YHCIIa B TO3UIIMOHHOMN
CHCTEME CUUCIIEHUS C 33JaHHBIM OCHOBAaHHEM U ITOCTPOEHUS YncJa 1o
CTpOKE, COJEprKalleil 3alluch 3TOr0 4Yuciaa B MO3ULMOHHON CHCTEME
CUMCIIEHUS C  3aJaHHBIM  OCHOBaHHMEM; YMETb  BBINOJHATH
apu(pMeTHYeCKHe Omnepalyy B IMO3UIMOHHBIX CHUCTEMaX CYHCIICHHUS;
YMEHUE CTPOUTH JIOTUYECKOE BBIPAKCHHE B TUIBIOHKTHBHOH W
KOHBIOHKTUBHOM HOpPMaJIbHBIX (opmax Mo 3aJaHHON TalmuIe
WCTHHHOCTH; WCCIIEZIOBaTh O0JIaCTh WCTHHHOCTH BBICKA3bIBaHUS,
COJIEPKALIEr0  IEPEeMEHHbIE; peIlaTh HECIOXKHBIE JIOTHYECKHE




YpaBHEHHS; YMETh pellaTh aIrOPUTMHUYECKHE 3a7ayd, CBS3aHHBIC C
aHanmu30oM rpadoB (3aa4d MOCTPOCHUS ONTUMAIBHOTO MYTH MEXITY
BepIIMHAMU rpada, OmpenereHrss KOJIMYECTBA PA3IMYHBIX IyTeH
MEXIy BEpIIMHAMHU OpPUEHTHPOBAHHOIO aLMKIMYECKOro rpada);
YMETh UCIIOJIb30BaTh JIEPEBbS MIPU aHAJIN3€E U IOCTPOESHUH KOJIOB U /TS
IpEACTaBICHUs apU(PMETUUECKUX BBIPAXKEHUH, NPU PELICHUU 3a/ad
IIOUCKAa U COPTUPOBKU; YMETh CTPOUTH JEPEBO UIPHI IO 3aJaHHOMY
QITOPUTMY;  pa3pabaTbiBaTb W OOOCHOBBIBATH  BBIMTPBIIIHYIO
CTpATETHIO UTPHI;

- IOHUMaTh 0a30BbIE AITOPUTMBI 00PAOOTKM YMCIOBOH M TEKCTOBOU
uHpOpManuu (3alUCh YUCENl B TO3MIMOHHOW CHCTEME CUHUCIICHUS,
JIETUMOCTh LEJIBIX 4YHMCEN; HaXOXKICHHWE BCEX IPOCThIX 4YHCET B
3aJJaHHOM JMana3oHe; o0pa0OTKa MHOIOpa3psAIHBIX LENbIX YHCEN,
aHallM3 CHMBOJIBHBIX CTPOK M JAPYIHX), QITOPUTMOB TIOMCKa H
COPTUPOBKH; yYMEHHE OIpeNeNiATh CIOXKHOCTh H3y4aeMbIX B Kypce
0a30BbIX  @IrOPUTMOB  (CYMMHUpPOBaHME  3JIEMEHTOB  MAacCHUBa,
COPTHUPOBKA MaccuBa, NepeOOpHbIE aJTOPUTMBbI, TBOMYHBIN MOKCK) U
MPHUBOANTH TPHUMEPHl HECKOJIBKHX aJrOPUTMOB PA3HOW CIIOKHOCTH
JUISL pEUIEHUs OJTHOW 3aa4H;

- BIAJIETh YHHMBEPCAIHHBIM SI3BIKOM IPOTPAMMHPOBAHUS BBICOKOTO
ypoBHs (Python), mpencraBieHusiMM O 0a30BBIX THINAX JaHHBIX U
CTPYKTYpax JaHHBIX; YMEHHE HCIIOJIb30BaTh OCHOBHBIE YIPABISIOIINE
KOHCTPYKLIMH;  yMETh  OCYIIECTBISATH  aHAIU3  MPEASIOKEHHOMN
pOrpaMMbl:  ONPEAENATh pe3yiabTaThl paboThl MPOrpamMMmbl IPHU
3aJJaHHBIX HMCXOTHBIX HAaHHBIX; OMPEACISATh, NMPU KAKUX HCXOIHBIX
JTAHHBIX BO3MOJKHO TIOJIyY€HHE YKa3aHHBIX PE3YyJIbTAaTOB; BBISIBIISATH
JaHHBIE, KOTOPBIE MOTYT MPHUBECTH K OMIMOKE B pabOTEe MpPOTpPaMMEI,
(opMyYIHPOBATE TPEATIOKEHHSI IO YITYUIICHUIO TIPOTPAMMHOTO KOJIa;
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IIK 1.3 IIpoBoauth

B ob1actn IHEHHOCTU HAYYHOI'0 MMO3HAHUS:

- XapakTepus3oBaTb OOJIbIIME JlaHHbIE, MPUBOJIUTH IPUMEPHI

YUeT JCHEKHBIX - c(OpMHPOBAHHOCTH MHPOBO33PEHHUS, | HICTOUHUKOB UX ITOJIyYE€HHUS U HAlPABICHUS UCIIOIb30BaHMS;
CPEACTB, COOTBETCTBYIOLIIETO ~ COBPEMEHHOMY  YPOBHIO | - yYMeTh KJIAacCH(PUIMPOBATh OCHOBHBIC 3a/laud aHAJINW3a JaHHBIX
oopMIsATH pa3BUTHS HAYKU U OOILECTBEHHOHN NPaKTHUKH; (mporHo3upoBaHue,  kiaccuuKauus, — KiIacTepu3alus,  aHaJIU3
JICHEXKHbIC U - OCO3HaHHME ILIEHHOCTH HAYyYHOW JEATE]bHOCTH, | OTKJIOHEHHH); IIOHMMAaTh IOCJIEN0BATENbHOCTh pPELICHHUs 3ajad
KacCOBbIE TOTOBHOCTh ~ OCYLIECTBJIATh ~ IMPOEKTHYIO U | aHaJU3a JaHHBIX: COOp IEpBUYHBIX JaHHBIX, OYMCTKA M OIEHKa
JTOKYMEHTBI HCCIIEI0BATEIbCKYIO NeSTeNbHOCTh | KauecTBa  JAaHHBIX,  BBIOOp  W/WIM  TOCTPOEHHE  MOJEIH,
WHJUBUAYAJIBHO U B TPYIIIE; npeoOpa3oBaHuEe JAHHBIX, BU3YyaJlIM3allMsl JaHHBIX, HHTEpHpETalus
OBiajgeHne  yHHUBepCAJbHBIMH  Y4eOHBIMH | PE3YJIbTATOB;
MO3HABATEJIbHbIMHU JAeliCTBUSIMM: - YMeTh pa3pabaThiBaTh U PEAM30BBIBATH B BHJE MPOTrpaMM Oa30BbIC
B) padora ¢ nnopmanmeii: QJIITOPUTMBI; UCIIOJIB30BATh B IPOrPaMMax JIaHHbIE Pa3IMYHbIX TUIIOB C
- BJIQ/IETh HAaBBIKAMU MOJY4YEHHUS MHPOPMALUMU M3 | yIE€TOM OIpAaHMYEHHH Ha [AuMana3oH HMX BO3MOXHBIX 3HAuEHU,
UCTOYHHUKOB Ppa3HbIX THUIOB, CAMOCTOSTEIbHO | IPUMEHATh INPU pEIIEHUH 337ad CTPYKTYpbl JaHHBIX (CIIMCKH,
OCYILECTBIAThH IOUCK, aHAJIN3, CUCTEMAaTU3ALMIO U | CJIOBApH, CTEKH, OYEPEAM, NEPEBbs); NPUMEHATh CTAHIAPTHBHIE H
MHTEpHpeTanuio NHPOPMAIUN Pa3InYHbIX BHJIOB U | COOCTBEHHBIE MOANPOrpaMMbl JUIsi 00paOOTKHM YHCIIOBBIX JaHHBIX H
¢dbopM npencTaBieHus. CHUMBOJIBHBIX CTPOK; HCIOJb30BaTh MpPHU pa3pabOTKe MporpamMmm
OMOIMOTEKH MOANPOrpaMM; 3HATh (PYHKIMOHAIbHBIE BO3MOXHOCTHU
WHCTPYMEHTAJIBHBIX ~ CPEACTB  cpeabl  pa3pabOTKH;  yMEHHeE
UCIOJB30BATh  CPEACTBA  OMIAAKM  HporpaMM B Cpele
MIPOrpaMMHUPOBAHHUS; YMEHHUE IOKYMEHTUPOBATh IPOTPAMMBI;
IIK 4.5 IIpunarmate | B yacTu TPy10BOro BOCIIMTAHUS: - BJIJIETh MPEACTABICHUSIMH O POJIM MH(POPMALIMU U CBA3aHHBIX C HEH
y4acTHE B - TOTOBHOCTb K  AaKTHUBHOM  JIEATENILHOCTH | MPOLIECCOB B  MpPHUPOJE, TEXHUKE U  OOIIECTBE;, IOHATHIMU
COCTaBJICHUH TEXHOJIOTUYECKON M COIMaIbHON HAINPaBIECHHOCTH, | «MH(MOpMAIUs»,  «MH()OPMAIMOHHBIA  TPOLECC»,  «CHUCTEMay,

On3Hec-IUIaHa

CIIOCOOHOCTh ~MHMUILIMHUPOBATH, IUIAHUPOBATH U

CaMOCTOATCIIbHO BBIINMOJIHATE TAKYIO ACATCIIBHOCTD,

- HMHTEpeC K Ppa3InYHbBIM chepam
po¢eCCHOHABHON e TEHHOCTH,
OBnagenne  yHHBepCAJbHBIMHU Y4eOHBIMHU

«KOMITOHEHTBI CHUCTEMBI» «CUCTEMHBIA 3(dexT», «HpopMaroHHas

CHUCTEMa», «CHUCTEMa YIPABICHHS»; BIANETh METOJAMH IIOUCKA
uHpopmanuu B ceTH VIHTepHET, yMeTb KPUTUYECKH OILIEHHUBATH
nH(popMalnio, MOIYyYeHHYI0 M3 ceTu VIHTepHeT; XapakTepus3oBaTh

OoJIbIIIHE JaHHBIC, TPUBOAUTHL NPUMEPBI HCTOYHHUKOB HUX ITOJYUCHUA U

11



NMO3HABATEJIbHBIMU J1eHCTBUAMM:
a) 0a3oBble JIOTHYECKHUeE AeHCTBUA:
- CaMOCTOSITEIILHO bopmynupoBaTh u
aKTyalu3upoBaTh MpoOJIeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

- YCTaHaBJIMBATh CYILIECTBEHHBIM MpU3HAK WU
OCHOBaHUSl Ui CpaBHEHUS, KIacCH(PUKAUU U
000011IEHHS;

- ONpeneNsITh IeNH JEATeIbHOCTH, 3aJ]1aBaTh
rapamMeTpbl U KPUTEPUU UX TIOCTHKECHUS;

- BBUIBIIATH 3aKOHOMEPHOCTH M TPOTHUBOPEYHS B
paccMaTpuBaeMbIX SIBICHUSX;

- BHOCUTb KOPPEKTUBHI B JESATEIbHOCTD, OLIEHUBATH
COOTBETCTBUE pE3YyJbTAaTOB IEJIsSIM, OLICHUBATH
PHUCKH MOCIEACTBUN AEATENBHOCTH;

- pa3BUBaTh KPEATUBHOE MBIILICHUE MIPU PEIICHUU
KU3HEHHBIX TIPOOIIEM

0) 0a30BbIE HCCJIEN0BATENbCKHE e CTBUS:

- BJIQ/ICTh HABBIKAMH y4e€OHO-UCCIIeIOBATEIHCKON U
MIPOEKTHOM NIeATEbHOCTH, HaBBIKAMHU DPa3pEIICHUS
npobiem;

- BBIBJISITH TNPUYUHHO-CIICJICTBEHHbIE CBS3U H
aKTyaJIM3UpOBaTh 3a/layy, BBIJBUTATh TMIIOTE3Yy €€
HAXOHUTh TUTST

peuicHus, APTYMCHTBI

JI0Ka3aTeNIbCTBA CBOMX YTBEPXKJEHHUHM, 3a/aBaTh
napaMeTpbl U KPUTEPUU PELICHMUS;
- aHaJM3UpOBaTh IOJIYYEHHBIE B XOJI€ pELICHUs

3aaa4yu peE3yiibTaTbl, KPHUTHYCCKU OLCHUBATH HX

HaIlpaBJIEHUS UCIIOJIb30BAHUS;
- YMETb CO3/1aBaTh CTPYKTYPHUPOBAaHHBIE TEKCTOBBIE JOKYMEHTBHI U
JEMOHCTPALIMOHHBIE MaTepUaJibl C MCIIOJIB30BAHUEM BO3MOXKHOCTEH
COBPEMEHHBIX ITPOIPAaMMHBIX CPEICTB U OOJIAYHBIX CEPBUCOB; YMEHHE
UCII0JIb30BaTh TaOJIMYHbIE (PEISILIMOHHbIE) Oa3bl JaHHBIX, B YACTHOCTH,
COCTaBJIATh 3alpochl B 0a3zax JaHHBIX (B TOM YHCIIE BBIYUCISIEMbIE
3aIpoChl), BBIIOJIHATh COPTUPOBKY U MOMCK 3amucedl B 0a3e JaHHbBIX;
HaIOJHATh pa3paboTaHHyl0 0a3y [aHHBIX; YMEHHUE HCII0JIb30BAThH
JIEKTPOHHBIE TAOMHUIbI [UIS aHANIW3a, NPEACTABICHUS U 00paboTKH
JAHHBIX (BKJIIOYAsl BHIYHCICHUE CYMMBI, CPETHETO apH(PMETHIECKOTO,
HauOO0JIbILIEr0 U HAMMEHbILEr0 3HAaYEHUM, PEllIEHUE YPaBHEHU);

- YMETh MCIIOJIb30BaTh KOMIIbIOTEPHO-MAaTEMaTUYECKHEe MOJENIU JUIs

aHalJli3a 00BEKTOB n IMponucCCoOB: Q)OpMYHHpOBaTB ociab
MOACIIUPOBAHUA, BBIIIOJIHATE daHAJIM3 PE3YJIbTATOB, IIOJIYYCHHBIX B
X04¢€ MOZICIINPOBAHUA, OIICHUBATb aIICKBATHOCTD MOACIIN

MOJIETUPYEMOMY OOBEKTY WJIM MPOLECCY; NPEACTaBIATh Pe3yIbTaThl
MO/JICIMPOBAHUS B HATJISITHOM BHJIE;

- YMETh KJIAacCH(HUIMPOBAaTh OCHOBHBIC 3a/la4d aHAIM3a JAHHBIX
(mporHo3upoBaHue,  KiacCU(pUKaLus,

KiracTepulanus, aHaJn3

OTKHOHCHHfI); IMOHUMAaTh IOCICAOBATCIBHOCTE PCHICHUA  3aJdayd

aHalu3a JaHHBIX: cOOp MEPBUYHBIX JAHHBIX, OYHUCTKA M OIEHKa
KayecTBa BEIOOD w/nnu MOCTPOEHUE
npeoOpa3oBaHUe JaHHBIX, BHU3YyalH3aIUsl MAHHBIX, WHTEPIIPETALUS

JTaHHBIX, MOJIENH,
pE3yJIbTATOB;

- BIIQJIETh YHHUBEPCAJIbHBIM $I3BIKOM IPOrPaMMHUPOBAHHS BBICOKOIO
ypoBHsl (Python), mpencraBieHusiMM O 0a30BBIX TUIAX JaHHBIX U
CTPYKTypax JaHHBIX; YMEHHE UCIOJIb30BaTh OCHOBHBIE YIIPABIIAIOIINE

YMETh aHaJIn3

KOHCTPYKIIUH; OCYILIECTBIISATH MPEII0KEHHON
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AOCTOBCPHOCTb, MPOTHO3UPOBATL HU3MCHCHUC B
HOBBIX YCJIOBUSX;
- YMCTb NCEPCHOCUTHL 3HAHHWSA B MO3HABATCIIbBHYIO U

IIPAKTUYCCKYIO obnactu KHU3HCACATCIIBHOCTH,

MpOrpaMMbl: ONPEACNATh pe3yabTaThl pPabOThl MPOrpamMMbl  IPHU
3aJIaHHBIX MCXOJHBIX JAHHBIX; OIPENEIATh, IPU KAKUX HCXOJHBIX
JAHHBIX BO3MOXKHO ITOJIy4EHHME YKa3aHHBIX pE3YyJbTaTOB; BBIABIATH

JTaHHBIE, KOTOpPbIE MOTYT MPUBECTH K OIIMOKE B paboTe MpOTrpammbl;

- YMeTb HHTErpUpOBaTh 3HAHUS M3 Pa3HBIX | GOPMYIMPOBATH NPEAJIOKEHHUS M0 YIYUIIEHUIO IIPOrPAMMHOIO KOJA;
IPEIMETHBIX 00JIacTel; - YMeTb pa3pabaThlBaTh U peain30BbIBATh B BHUJE MPOrpaMM 0a30BbIe
- BBIABMraTb  HOBBIE  MJEW,  IIpeaararb | arOPUTMBI; HCIIOIb30BaTh B IPOrPAMMAX JAHHBIE PA3JIUYHBIX TUIIOB C
OpUTMHAJIBHBIE IOJXO0/bI U PELICHUS; y4€TOM OlpaHMYEHUN Ha JUalla30H HUX BO3MOXKHBIX 3HA4YCHMI,
- CIOCOOHOCTh ux HCIIOJIb30BaHUS B | IPUMEHATh MpU pELIEHUHM 3aJa4 CTPYKTYphl JaHHBIX (CIHUCKH,
II03HABATEJILHON U COLMAIbHOM IPAKTUKE CIIOBapH, CTEKH, OUEpeNd, AECpPEeBbs); NPUMEHSATHh CTaHIApTHbBIE U
COOCTBEHHBIEC TOANPOTPaMMBI JUIsI 00paOOTKH YHCIOBBIX JAaHHBIX
CHUMBOJIBHBIX CTPOK; HCIOJb30BaTh MpPHU pa3padOTKe MporpamMmm
O6uONIMOTEKH MOANPOrpaMM; 3HATh (PYHKIMOHAIbHBIE BO3MOXXHOCTHU
UHCTPYMEHTAJBbHBIX  CPEACTB  Cpeldbl  pa3pabOTKu;  yMEHHeE
UCIIOJIb30BATh cpeacTBa  OTINAAKA — IpOrpaMM B cpene
[IPOrpaMMUPOBAHUS; YMEHUE JOKYMEHTUPOBATH IIPOIPAMMBI;
IIK 4.6 B yacTu TPyAOBOI0 BOCIIUTAHMSA: - MOHMMAaTh Yrpo3y MH(POPMALMOHHON O€30MacCHOCTH, MCIOJb30BaTh
AHanu3upoBarb - TOTOBHOCTb K aKTUBHOH  JESITEIBbHOCTU | METOJbl M CpEACTBa MPOTHUBOACHCTBUS STHUM yrpos3am, cOOJIOJeHHE
(uHaHCOBO- TEXHOJIOTMYECKOM M COLMAIbHOM HAIPABIEHHOCTH, | MEp 0€30I1aCHOCTH, IPEIOTBPALIAOIINX HE3aKOHHOE
XO35HCTBEHHYIO CIOCOOHOCTh ~ MHHUIMHMPOBATh, IUIAHUPOBATh U | paCIpOCTpaHEHUE NMEPCOHAIBHBIX JaHHBIX; COOJIOJEHHE TpeOOoBaHUM
JEeATEIbHOCTD, CaMOCTOSITENILHO BBIMOJIHATh TAKYIO I€ATEIHOCTD; | TEXHUKH O€30IMacCHOCTH M TUTHEHBI MpU paboTe ¢ KOMIbIOTEpaMH U
OCYLIECTBIIATh - HHTEpeC K pa3InYHbIM chepam | IpyrUMH  KOMIIOHEHTaMHM IM(PPOBOrO  OKPY)KEHHUS; IMOHUMaHHE
aHanu3 npoecCUOHATLHOMN IEATENIHOCTH, MIPABOBBIX OCHOB HCIIOJIb30BaHUSI KOMIIBIOTEPHBIX Iporpamm, 6a3
uH(popmanuu, OBianenne  yHMBepCAJbHbIMH  Y4YeOHBIMH | JaHHBIX U paboTHl B ceTu MIHTEpHET;
IIOJIyYEHHOM B XOJI€ | MO3HABATEJILHBIMH AeHCTBHSIMU: - YMETh OpPraHU30BBIBAThH JINYHOE HMHPOPMAIIMOHHOE MPOCTPAHCTBO C
IIPOBEICHUS a) 0a3oBble JIOTHYECKHUE AeHCTBHA: WCIIOJIb30BAHUEM  PA3IMYHBIX CPEACTB IHU(PPOBBIX TEXHOJOTHIA;
KOHTPOJIBHBIX - OmpeneNsTh Ledu JesATeJbHOCTH, 3aJlaBaTh | IOHMMAaHWE BO3MOKHOCTEH HHU(POBBIX CEPBHUCOB TOCYIAPCTBEHHBIX
pouenyp, rapaMeTpsl U KPUTEPUU UX JTOCTUKECHUS; ycayr, — IUQpOBBIX  00pa3oBaTEeIbHBIX  CEPBUCOB;  HAJIMUYUE
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BBISIBJICHUE U
OLIEHKY PHCKOB

- BBIIBJIATH 3aKOHOMCPHOCTU W IIPOTHBOPCUHA B
paccMaTpruBACMBIX SABJICHUAX,

- BHOCUTB KOPPCKTHUBLI B ACATCIIbHOCTb, OLICHUBATH
COOTBETCTBHUE PE3YJIbTAaTOB ILECJIAM,
PUCKH HOCJ'ICI[CTBI/Iﬁ JACATCIIBHOCTH,

OLICHUBATh

0) 0a30BbIe HcCJIea0BaTeIbLCKHE JeiiCTBHA:

- BJIaJIETh HABBIKAMU y4e€OHO-UCCIIEI0BATENBCKON U
HpOGKTHOfI JACATCIIbHOCTH, HaBbIKaMH pa3pemeHI/m
pooem;

- BBIABIIATH HpI/I‘-II/IHHO-CJICIICTBeHHI)IC CBA3U U
aKTyaJII/I?;I/IpOBaTI) 3a11aqy, BBIJABUT'aThb FI/IHOTGSY ce
HaXOJUTh

PCUICHUA, APTYMCHTBI

JO0Ka3aTCjIbCTBa CBOHX YTBCp)KHCHHﬁ,

JUIST
3a7aBaTh
napaMeTpsl U KPUTEPUU PEIICHHUS,;

- aHaJIM3UpOBaTh TMOJIYYEHHBIE B XOJ€ pEIICHUs
3alayil pe3yNabTaThl, KPUTHUECKHU OIIEHHWBATh HX
JIOCTOBEPHOCTh, TPOTHO3MPOBATh W3MCHEHUE B
HOBBIX YCJ'IOBI/ISIX;

- yYMETb HHTEIPUPOBATH 3HAHUA U3 Pa3HBIX
MPEAMETHBIX 00JIaCTeH;

- CIIOCOOHOCTH X HCIIOIL30BaHUS B

MMO3HABATEIbHOMN U COLMAIbHOM IMPAaKTUKC

MPEICTaBICHUN 00 MCIOJIB30BAHUM MH(POPMALMOHHBIX TEXHOJOTHHA B
pa3MYHBIX MPOhECCHOHATBHBIX chepax

- YMETh YUTaTh M MOHUMATh MPOrPaAMMBbI, PEATU3YIOIINE HECIOKHBIC
ITOPUTMBI 0OPaOOTKH YUCIIOBBIX M TEKCTOBBIX JAHHBIX (B TOM UHCIE
MacCHBOB M CHMBOJIBHBIX CTPOK) Ha BBIOPAaHHOM IJSi HU3y4YEHUs
YHHUBEPCATbHOM IPOrpPaMMHUPOBAHHUS YpOBHS
(Python); ananu3upoBaTh aJIrOPUTMBI C HCIIOJIB30BAHUEM TaOJIHIL

SA3BIKC BBICOKOTI'O

TPaCCUPOBKHU;  OHpPENENATh 0€3  MCIOJIb30BaHMS  KOMIBIOTEpA

PE3YIbTATBI BBIIIOJHCHUSA HCECIOXHBIX IIPpOrpamMM, BKIHOYAIOMIUX

LOUKJIbI, BCETBJICHHUA W MOAIPOIpaMMbl, IPH 3aJaHHBIX HCXOAHBIX
JaHHBIX, MOI[I/I(bI/IIII/IpOBaTI) TOTOBBIC MTPOTpaMMbI IJid PCIICHUA HOBBIX
HUCIIOJIB30BaThb HX B

3aja4, CBOUX IIporpamMMax B KadC€CTBC

noarnporpaMm (poreayp, GyHKIui);
- YMETh CO3/1aBaTh CTPYKTYpUPOBAaHHBIE TEKCTOBBIC IOKYMEHTHI W
JIEMOHCTPAIIMOHHBIE MaTepUaANIbl C HCIONIb30BAHHEM BO3MOXKHOCTEH
COBPEMEHHBIX MPOTPAMMHBIX CPEJICTB M 0OJIAYHBIX CEPBHCOB; YMEHUE
WCIIOIb30BaTh TaOIMYHBIE (PESAIUOHHBIE) 0a3bl JAHHBIX, B YACTHOCTH,
COCTABIIATH 3alpochl B 0a3axX JaHHBIX (B TOM YHCIE BBIYHCISICMBIE
3aIpocChl), BHIIOJHATH COPTUPOBKY M IMOWCK 3amucell B 0a3e JaHHBIX;
HaTOJHATh pa3paboTaHHy0 0a3y [aHHBIX; YMEHHE HCIIOJIb30BaTh
ANEKTPOHHBIC TAOMUIBI ISl aHANW3a, MPENCTaBICHUS W 00pabOTKH
JaHHBIX (BKJIOYAs BBHIYMCICHHE CYMMBI, CPEHETO apu(hMETHIECKOTO,
HauOOJBIIETO U HAUMEHBIIIETO 3HAYEHUH, pEllleHne ypaBHEHUH ),

- yMeTh KiIaccH(UIMPOBAaTh OCHOBHBIC 3a/layl aHaln3a JaHHBIX
(mporHo3upoBaHue,  KiacCU(pUKaLUs,

KiiacTepusanms, aHaJn3

OTKHOHCHHﬁ); IMOHUMAaTh IOCIACAOBATCIIBHOCTE PCHICHUA  3aaad

aHaJIn3a JaHHBIX!: C60p INEPBHUYHBIX JAHHBIX, OYMCTKAa H OICHKa

KauecTBa  JaHHBIX, BBIOOp  W/WIM  TIOCTPOEHUE  MOJENH,
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npeoOpa3oBaHue JaHHBIX, BU3yaJH3allMs TaHHBIX, HHTEPIIPETALUSI
pe3yIbTaTOB;

- BJAJeTh YHHMBEPCAJIbHBIM S3BIKOM IPOTPAMMHPOBAHUS BBICOKOTO
ypoBHs (Python), mpencraBieHusiMu o 0a30BBIX THIAX JaHHBIX H
CTPYKTypax JaHHBIX; YMEHHE UCIOJIb30BaTh OCHOBHBIC YIIPABIIAIOIINE
KOHCTPYKIIMU; yMETh  OCYHIECTBJIATH  aHaJIU3  MPeIJIOKEHHON
IPOrpaMMBbl:  OMPENENSTh Pe3ylbTaThl paboOThl MPOrpPaMMBI  MPHU
3aJJaHHBIX HMCXOTHBIX HAHHBIX; ONPEHCNATh, NPU KAKUX HCXOJHBIX
JAHHBIX BO3MOJKHO TIOJIyY€HHE YKa3aHHBIX pe3yJIbTAaTOB; BBISABISATH
JaHHBIE, KOTOPBIE MOTYT NMPHUBECTH K OMIMOKE B pabOTE MpPOTpPaMMEI,
(hopMyIHPOBATH MPEATIOKEHHSI IO YIYUIICHUIO IPOTPAMMHOTO KO/Ia;

- YMeTh pa3pabaTbiBaTh U PEaIU30BBIBATH B BHUJE MPOrpaMM 0a30BbIC
QIITOPUTMBI; UCIIOJIB30BATh B MPOrpaMMax JIaHHBIE Pa3IMYHbIX THUIIOB C
y4eTOM OrpaHMYEeHHH Ha JHMana3oH MX BO3MOXKHBIX 3HAYEHUH,
OPUMEHATh TPU pEIIeHUH 337ad CTPYKTYpbl JaHHBIX (CIIHCKH,
CIIOBapH, CTEKH, O4YEpeNIHu, JIepeBbs); NPUMEHAThb CTaHJApTHbIE U
COOCTBEHHBIC TOANPOTPaMMBI JUIsi 0OPaOOTKH YHCIIOBBIX JTAHHBIX H
CHMBOJIBHBIX CTPOK; WCIOJB30BAaTh TMpH pa3padOTKe MporpamMmm
OMOIMOTEKH MOANPOrpaMM; 3HATh (YHKIIMOHAIbHBIE BO3MOXKHOCTU
WHCTPYMEHTAIBHBIX ~ CPEICTB  Cpelbl  pa3padOTKH;  yMEHHUe
UCIONB30BaTh  CpPEACTBa  OTJIAAKM  HporpaMM B cpefe
IPOrpaMMUPOBAHUS; YMEHHE JOKYMEHTUPOBATH IIPOrPaMMBbI;
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2. CTpyKTYypa U cojiepkaHue 001eo0pa3oBaTeJbHOI I CHUILTUHbI

2.1. O0beM JUCUUILJIMHBI U BUJbI Y4e0HO# padoThl

Bupa yueOHoii padoThl

O0BeM B yacax

O0bem 00pa3oBaTeJIbHOM MPOrPaAMMBbI 1M CIIATIJIMHbI

OcHoBHOe cojiep:KaHue 66
BT. 4.

TeopeTudecKkoe o0ydeHue 28
NPaKTUYECKUE 3aHATHS 38
IIpodeccnonanbHO-0pHMEHTHPOBAHHOE COJlep:KaHMe (codep/KaHue 76
NMPUKJIAJTHBIX MOYJIEH)

Moayab 1. OCHOBBI AHATUTHKHU U BU3YAJIM3ALUH JAHHBIX 36
BT. 4.:

TEOpeTHYecKoe 00yueHue 8
MPAKTUYECKHUE 3aHSITUS 28
Mopayasb 2. AHAJIMTHKA M BU3yau3anus JaHHbIX Ha Python 40
BT. 4.:

TEOpPETUYECKOe 00yIeHNE 8
KOHTPOJIbHBIE paOOTHI 2
MPAKTUYECKHUE 3aHSITUS 32
IIpome:xxyTouyHast arrecTanus (AuddepeHuMpoOBaHHBIN 3a4eT) 2
HUTOTI'O 144
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2.2. TemaTu4yeckuii IJIAH U coiep:KkaHue TUCHUIUINHBI « UHpopMaTHKa»

HaumenoBaHue Conep:xanue yueOHOro Matepuasia (OCHOBHOE U PO(deccCHoOHAIBLHO- Oo6bem dopmMupyembie
pa3iesioB U TeM OPHEHTHPOBAHHOE), JIA00PATOPHbIE  NPAKTHYECKHE 3aHATHS, TPUKJIAJTHOI 4yacos KOMIIeTeHIIHH
MOAYJIb (IPY HAJTUYMH)
OcHOBHOe co/iep:KaHue

Paznea 1. HNudopmanusa nu napopMannoHHAas 1eATEJIbHOCTH YeJ0BEKA 22
Tema 1.1. OcHOBHOE coziepKaHne 2 OK 02
HNudopmanus u [TonsTne «nHPOpMaIUI» Kak (yHIaMEHTAIBHOE IMOHITHE COBPEMEHHON HAYKH.
HH(pOpPMALIOHHbIE [IpencraBienne 06 OCHOBHBIX HH(POPMAITMOHHBIX MTPOIECCAX, O CUCTEMAX.
Npouecchl Konupoanue nnpopmanuu Muapopmanus 1 nuHGOpMaMOHHBIE POLIECCH

Teopetnueckoe o0yueHue 2
Tema 1.2. Iloaxoanl K OCHOBHOE COJIep>KaHue 4 OK 02
H3MEpPEHHI0 [Tonxonp! k U3MepeHnto nHpopmannu (coaepKaTesbHbIH, aapaBUTHBIN,
uHpopmannu BEpOATHOCTHBIN). Equauiibl usmepenus nnpopmanuu. Mapopmamonnsie 00beKThI

Pa3IUYHBIX BUJIOB. Y HUBEPCATILHOCTh TUCKPETHOTO (LIM(PPOBOT0) MpeACTaBICHUS

uHpopmanuu. Ilepenaua u xpanenue napopmanuu. OnpeneneHue 0ObEMOB

pa3IMYHbIX HOocuTenel nupopmanuu. ApxuB HHPOPMALIUU

Teoperuueckoe oOydeHue 2

[IpakTrueckue 3aHATHS 2
Tema 1.3. Komnbiorep | OCHOBHOE cOAEpKaHNE 8 OK 02
u uudposoe ITpuHIUITBI TOCTPOEHUS KOMITBIOTEPOB. [ I[pUHIIUIT OTKPBITON apXUTEKTYPHI.
npeacTaBJieHne Maructpans. AnnapatHoe yCTpOMCTBO KoMIbloTepa. BHenHAsA namsaTs. Y cTpoiicTBa
uHpopmanuu. BBOZAA-BbIBO/IA. [Tokonenus O9BM. Apxurexktypa 9BM 5 nokonenus. OcHOBHBIE
YcrpoiicTBo XapaKTEepUCTHKHN KoMIbIoTepoB. [IporpammHoe obecnieuenue: kiaccuukanus u ero
KOMIIBIOTEPA Ha3HauEHHe, CETeBOE MPOrpaMMHOE obecrieueHne

Teopernueckoe o0yueHue 8
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Tema 1.4.
KoaupoBanue
uHdopmanuu.
CucreMbl CUHCTICHUS

OcHoBHOE cojJiepKaHue

[IpeacraBnenue o pa3IUYHBIX CUCTEMAX CUMCIEHUS, IPEACTABICHHUE BEIIECTBEHHOTO
YHClia B CUCTEME CUHCIICHUS C JIFOOBIM OCHOBaHHMEM, TIEPEBOJI YUCIIAa U3 HEJACCITUYHOM
MO3UI[MOHHOMN CHUCTEMBI CUUCIICHUS B IECATUYHYIO, IEPEBO/] BEIIECTBEHHOTO YMCIa U3
10 CC B apyryrwo CC, apudmerndeckue aeiictus B pazabix CC.

[IpencraBieHne YUCIOBBIX JAHHBIX: OOLIUE MPUHIUIBI IPEICTABICHUS JaHHbIX,
dbopmaTtsl IPEACTABICHUS YHUCEIL.

[IpencraBieHne TEKCTOBBIX JAHHBIX: KOJIOBBIE TAOIUIIBI CAMBOJIOB, 00bEM TEKCTOBBIX
JTAHHBIX.

[TpencraBinenne rpadgUIECKUX JTaHHBIX.

[IpencraBienne 3ByKOBBIX JTAHHBIX.

[IpencraBienne BUACOJAHHBIX.

KoaunpoBanue naHHBIX TPOU3BOIBHOTO BUIA

TeOpeTI/I‘ICCKOG o6yquI/Ie

[IpakTrueckue 3aHATHS

OK 02

Tema 1.5. DiiemeHTBI OcHOBHOE coziepKaHue OK 02
KOMOUHATOPHUKH, OcHOBHBIE IOHATHSA aNreOpbl TOTUKU: BHICKAa3bIBAHUE, JIOTHUECKUE OTIEPAIlHH,
TEOPHH MHOKECTB M MOCTPOCHUE TaOIUIBI UICTUHHOCTH JIOTUYECKOTO BhIpaskeHus. [ padudeckuii meton
MaTeMaTH4YeCKOu anreOps! noruku. [lonstue MHOkecTBa. MOIIHOCTH MHOKECTBA. Onepariuy HaJl
JIOTHKH MHO>KeCTBaMU. Pelienune ornueckux 3aaad rpaduaeckiuM crocooom
Teopernueckoe o0yueHue
[IpakTueckue 3aHATHS
Tema 1.6. OcHOBHOE coziepKaHue OK 01
Komnbrorepnsbie cern: | KommbroTepHble ceTu ux kinaccudukanus. Pabora B nokanpHoi cetu. Tononoruu OK 02

JIOKAJIbHbIE CE€TH, CETh
HNurepuer

JoKaJIbHBIX ceTeid. OOMeH naHHbIMH. ['o6anbHast ceth MHTepHET. IP-agpecarus.
[TpaBoBbIe OCHOBBI pabOTHI B ceTh HTEpHET

Teopetnueckoe o0yueHue
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Tema 1.7. Ciry:k0b1 OcHoBHOE cojJiepKaHue 2 OK 02
HNuTepHera CnyxOb1 1 cepBucsl IHTEepHETA (JIEKTPOHHAS 110YTa, BUJCOKOH(pEPEHIINH, POPYMBHI,

MECCEHKEpbI, colnanbHble ceTH). [louck B IHTEepHETE. DIEKTPOHHAS KOMMEPIIMSL.

[Tudpossie cepBUCH TOCYAaPCTBEHHBIX YCIYT. JJocTOBEpHOCTh MH(DOPMAIUH B

Nurepuere

[TpakTuyeckue 3aHATUSA 2
Tema 1.8. CereBoe OcHOBHOE coziepKaHue 2 OK 01
XpaHEeHHUe JAHHBIX U Opraauzanus TMYHOTO HHYOPMAITMOHHOTO pocTpancTBa. O0JIauHbIe XpaHUIIUIIA OK 02
uM(ppPOBOro KOHTEHTAa | TaHHBIX. Pa3znenenue npas qoctyna B 00Ja4HbIX XpaHuinuimax. KonnexktusHas padora

Haj gokymeHTamu. CobmrofieHrne Mep 0e30MacHOCTH, PEI0TBPAILAIOLINX HE3AKOHHOE

pacrpocTpaHeHHE EePCOHANBHBIX 1aHHBIX

[TpakTuyeckue 3aHATUSL 2
Tema 1.9. OcHOBHOE coziepKaHue 2 OK 01
Nudopmanuonnasn HNndpopmanmonnas 6ezonacHocTs. 3amura nadpopmanuu. Mapopmarmonnas OK 02
0e30MmacHOCTh 6e3omacHOCTh B MUpe, Poccuu. BpenoHocHble mporpaMMbl. AHTUBHPYCHBIE

nporpammsel. besonacHocts B IHTepHETE (ceTeBble YIpO3bl, MOIIEHHUYECTBO). TpeH bl

B Pa3BUTUU IU(PPOBBIX TEXHOJIOTHI; PUCKH U TPOTHO3BI UCIIOJIb30BaHUS U(PPOBBIX

TEXHOJIOTUH MPH pelieHNH NPopecCHOHATIBHBIX 3a7jaul

Teopetnueckoe o0yueHue 2
Paznean 2. Hcnosib30BaHue MPOrPaMMHBIX CHCTEM H CEPBUCOB 22
Tema 2.1. O6padorka | OCHOBHOE coJiepKaHHE 6 OK 02
uHpopManuu B TekcToBble JOKyMEHTHI. Bubl mporpaMmMHoOro obecredeHus A1 00paboTKH TEKCTOBON
TeKCTOBBIX uHpopmanuu. CozlaHre TEKCTOBBIX TOKYMEHTOB Ha KOMIIbIOTepe (Orepanuy BBOJa,
npoueccopax pelakTUpOBaHMs, (HOpMaTHUPOBAHUA)

Teopernueckoe o0yueHue 2

[IpakTueckue 3aHATHS 4
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Tema 2.2. TexHoaoruu

OcHoBHOE cojJiepKaHue

OK 02

co31aHusA MHorocTpann4Hble 10KyMeHTbl. CTpyKTypa J0KyMeHTa. [ MnepTekcToBble JOKYMEHTHI.
cTpyKTypupoBaHHbix | CoBmecTHas paboTa Haj JokyMeHTOM. [11aboHbL.
TEKCTOBBIX [TpakTuyeckue 3aHATUSA
JAOKYMEHTOB
Tema 2.3. OcHOBHOE coziepKaHue OK 02
KoMmnblorepnas Kommbrotepras rpaduka u e€ Bunbl. @opMaTsl MyJIbTHMEIUHHBIX (ailsioB.
rpaguxka u I'paduueckue penakropsl (IIO Gimp, Inkscape). [Iporpammel o 3anucu u
MYJIbTHMEIHA penaxtupoBanus 3Byka (110 AyaunoMactep). [Iporpammsl penaktupoanus Bujeo (I10
Movavi)
Teoperuueckoe oOydeHue
Tema 2.4. Texnoaorun | OCHOBHOE COJIEp>KaHUE OK 02
00padoTKHn TexHonoruu 00pabOTKU PA3IUYHBIX O0BEKTOB KOMIIBIOTEPHOU rpapuku (pacTpoBbie U
rpagu4ecKux BEKTOPHbIE U300pakeHus, 00padOTKa 3ByKa, MOHTaX BHJIEO)
00beKTOB [TpakTrueckue 3aHATHS
Tema 2.5. OcHOBHOE coziepKaHue OK 02
IIpencraBienue Bupl koMnbroTepHbIX npe3eHTannii. OCHOBHBIE 3Talbl pa3padOTKU MPe3eHTalUH.
npogeccnoHaIbLHOM Anumanus B npezentanuu. [lla6nonsl. Komnosuuus o0beKTOB Npe3eHTaluu
HH(pOpMaLH B BH]E [TpakTrueckue 3aHATHS
Nnpe3eHTaAlnH
Tema 2.6. OcHOBHOE coziepKaHue OK 02

NHTepakTHBHBIE H
MYJIbTHMEIHITHbIE
00beKTHI Ha cJaale

[Tpunumne! MynbTUMeUa. IHTepaKTUBHOE NpeAcTaBIeHNuEe HHPOPMAIUH

HpaKTI/IquKI/Ie 3aHATUA
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Paznea 3. NudopmanuonHoe MogeMpOBaHHe 28
Tema 3.1. ba3bl OcHOBHOE cojiepKaHue 8 OK 02
AAHHBIX KAK Mo/eJb ba3b1 naHHBIX Kak MOJIENb IpeAMETHOM 001acTy. TaONuIIbl 1 pesTsIOHHbIE 0a3bl JaHHBIX
npeaMeTHoii o61acTH | Teoperuyeckoe oOyueHue 2
[TpakTuyeckue 3aHATHS 6
Tema 3.2. Texnosorun | OCHOBHOE COJEpKAHNE 2 OK 02
0o0paboTkmn TabmmunbIi Tiporieccop. [IprueMbl BBOsIa, pelakTHPOBaHUSL, (POPMATUPOBAHUS B TAOTMIHOM
uHdopmManuu B nporieccope. Anpecaryisi. CopTupoBKa, puItbTparliis, ycIoBHOE (opMaTHpoBaHue
3J1eKTPOHHBIX Teopetnueckoe o0yueHue 2
Tabannax
Tema 3.3. @opmyJbl 1 | OCHOBHOE COEPIKAHNE 2 OK 02
(pynxkuuu B @opMyibl ¥ (PyHKIH B 2JIEKTPOHHBIX Tabmiax. BetpoeHHble (DYHKIMI 1 MX HICTIONB30BaHHE.
3J1eKTPOHHBIX Maremarideckue 1 crariuctudeckue Gyakimn. Jlormaeckue GpyHkum. GrHaHCOBbIE (PyHKIHN.
Tabaunax TekcroBble pyHKIMM. Peamizatis MaTeMaTHYeCKUX MOJIENEl B 3IeKTPOHHBIX TaOIMIIaX
[TpakTuyeckue 3aHATUSA 2
Tema 3.4. OcHOBHOE coziepKaHue 2 OK 02
Busyanuszanus Buzyanu3zaius 1aHHBIX B 3JIEKTPOHHBIX TaOIHIIAX
AAHHBIX B
> ICKTPOHHBIX [TpakTuyeckue 3aHATUSA 2
Tadaunax
Tema 3.5. OcHOBHOE coziepKaHue 2 OK 02
MoneaupoBaHue B MonenupoBaHue B 3JIEKTPOHHBIX TabHIax (Ha MpuMepax 3ajaad U3 npopecCuoHaIbHON
3JIEKTPOHHBIX obnactn)
Tabanuax (Ha ITpakTyeckue 3aHATHS 2

NpuMepax 3ajav u3
npodeccuoHaIbLHOI
obJs1acTH)
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HpO(l)eCCI/IOHaJILHO-OpI/IeHTI/IPOBaHHOQ coepikaHue (couepmaﬂne NMPUKRJIAAHOTO MO)Iy.J'Iﬂ)

[puknagnoi OCHOBBI AaHAJINTHKH M BU3YAJIN3ALMH JaHHBIX 36
MoayJb 1
Tema 1.1. Moaenu Coneprkanue 8 OK 02
JAHHBIX Hancrpotika Excel Power Pivot, TabnuyHoe npeacTaBieHUE TaHHBIX, SKCIOPT JaHHBIX, IIK 1.3

MO/JIENIN IaHHBIX, OOJIBIINE JJAHHBIC

Teoperuueckoe oOydeHue

[IpakTuueckue 3aHATUS
Tema 1.2. Coneprkanue OK 02
Busyaauzanus Ananmutnueckuir  cepBuc  Yandex Datalens: OOmuii  00630p, BO3MOXKHOCTH. 1IK 4.5
AAHHBIX Peructpauus, wunrepgeiic. Mapkeriueiic, noxakimtouenue. Co3gaHue 4YapToB U

Jambop0B

Teoperudeckoe oOydeHue 2

[IpakTuueckue 3aHATHS
Tema 1.3. IloToxku Conepxanue 6 OK 02
AARHHEIX Ananmutnuecknii cepBuc Yandex Datalens: Iloroku pannbsix. [logkmiouenue k K46

cueTdrKy Yandex METpUKH

Teoperuueckoe oOydeHue 2

[IpakTueckue 3aHATHS 4
Tema 1.4 Ilpunsitue Copepxanue 6 OK 02
pelIeHnii HA OCHOBE Ananutnaeckuit cepBuc Yandex Datalens: IlpunsiTHe pemieHuii Ha OCHOBE JaHHBIX. IIK 4.6
AAHHBIX I'eonannble. TennoBble KapThl

Teoperuueckoe oOydeHue 2

[TpakTueckue 3aHATHS 4
Tema 1.5 IIpoexkTHast Coneprxanue 10 OK 02
paoora. Keiic ananmsa | Ananutuyeckuil cepuc Yandex Datalens: PabGora c¢ naraceramu. Keiic anammsa IIK 4.6
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JAAHHBIX TAHHBIX

[TpakTrueckue 3aHATHS 10
Mpuxaaxnoi AHAJIMTHKA U BU3yaJu3anus 1aHHbIX HA Python 36
MOIYJIb 2
Tema 2.1. BBenenue B | Conepxanue 4 OK 02
SI3BIK [Tonsitue anroputma. CBoiictBa anropurma. Crioco0sl 3anucu anropurMa. OCHOBHBIE IIK1.3
NPOrpaMMHPOBAHHUSA QITOPUTMUYECKHE CTPYKTYpbl. THTepakTHBHAs cpena nporpammupoBanue Ha Python.
Python BBox u BeiBox nannbix. @ynakmuu print(), input(). Tuns ganaeix. MaTeMaTHueckue

olepaluy C LEeIbIMU U BEIIECTBEHHBIMH YUCIIaMU

Teopetnueckoe o0yueHue 2

[TpakTHyeckue 3aHATH 2
Tema 2.2. Conepxanne 6
OcHoOBHBIE [ToHsTHE NTOTUYECKUX BBIPAXKEHUN U orniepaunii. JM3brOHKIMSA, KOHBIOHKIUSA, OK 02
AJNropuTMUYECKHUE otputianue. Tabnuia uctuHHocTH. [IpoBepka ycmoBus B Python. Cunrakcuc TIK 4.5
KOHCTPYKIHMH Ha uncrpykuui if, if-else, if-elif-else. Peanuzarus nuknndyeckux anroputMos B Python.
Python Oynkuus range(). Cunrakcuc nukia for, mukina while

Teopernueckoe o0yueHue 2

[TpakTHyeckue 3aHATH 4
Tema 2.3. Conepxxanue 6 OK 02
Pab6ora co cnuckamu u | [Tonstue cnucka B Python. Coznanue u cuntbiBanue cuckoB. OyHKIIMHM U METOJIBI IIK 4.5
CJIOBAPAMHU criuckoB. [Tonstue cnoBaps. Otinuuns cioBapeit oT cnuckoB. Co3gaHue coBaps.

Mertons! cnoBapeii. [I[puMeHeHne CIIICKOB U CIIOBApEN B PEAIbHBIX 3aa4aXx.

[IpakTueckue 3aHATHS 4

KonrtposnbHbie paboTbl 2
Tema 2.4. Conepxxanue 8 OK 02
AHAJIMTHKA JaHHBIX [TonsiTue nanubIX, Oonpmnx AaHHbIX. Habops! nannbix. [Tnardopma Kaggle. IIK 4.6
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Ha Python bubmmoreka Pandas. O6bekthr Series u DataFrame. [Tony4enue oOrieit nHpopmarymu o

NaHHBIX. IHAeKcanys no yciaoBUsSM U U3MEHEHHUE JaHHbBIX B Ta0JIMIAX.

Teopernueckoe oOydeHue 2

[TpakTiueckue 3aHATHS 6
Tema 2.5. Coneprxanue 6 OK 02
AHaJIM3 JaHHBIX HA IlonsiTre CTAaTHCTUKH, OITMCATEIEHON CTaTUCTUKU. OIMcaTelbHbIN aHai3 TaHHbIX. OCHOBHBIE IIK 45, 4.6
NPaKTHYECKUX ONKCATENBHBIEC CTATUCTUYECKUE BEMUYMHBI (4aCTOTa, CPEHEee apu(pMeTHIeCcKoe, MeInaHa, MOJa,
npuMmepax pa3max, CTaHapTHoe OTKJIOHeHHe). DyHKIMK onmcarenbHOi crathcTukd B Python Pandas.

[IpaxTrka BEIMICIEHUS ONHUCATENBHBIX CTAaTUCTHYECKHX BesurH B Python Pandas

[TpakTHyeckue 3aHATH 6
Tema 2.6. Coneprkanue 6 OK 02
OcCHOBBI HeobxommmocTs Bi3yam3alyy JaHHbIX U1 aHamza. [lorstue Hay4Hoit rpaduki. bruomoreka IIK 45, 4.6
BU3YAJIM3AIUH Matplotlib. ITonsitre prcyrka B Matplotlib. OcHoBHBIe BUIbI Tpa)KOB (THCTOrPAMMBI,
AAHHBIX JarpaMMBbl paccesHusL, MarpaMma pamaxa, JIMHeWHbI rpaduk, KpyroBast jMarpaMma,

TeruIoBbIe KapThl). OCHOBHBIE rpaddeckue koman sl B Matplotlib

[TpakTUdeckue 3aHATHS 6
Tema 2.7. Conepxanue 4 OK 02
IIpoexTHasi padoTa XapakTepuCTUKa OCHOBHBIX 3TAIlOB MIpoliecca aHajau3a JaHHbIX. [10roToBKa 1aHHBIX. IIK45,4.6
«AHaJaH3 00JIbIINX HccnenoBanue u Bu3yanusanus AaHHbIX. [locTpoeHue mpeackazaTenbHOW MOJIENH.
JAAHHBIX B WuTepnpeTanus pe3ynbTaToB aHaIU3a. Peanu3aiys oCHOBHBIX TaroB Mpoliecca
npogecCHOHATBHOM aHaJIM3a JJaHHBIX Ha puMepe Habopa JaHHBIX U3 MpodecCHOHATbHON chepbl
chepe» [TpakTiueckue 3aHATHS 4
IIpomexyTounast arrecranus (AuddepeHuMpoBaHHBIN 3a4eT) 2
Bcero 1444.
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3. VYcaoBusi peanu3alluM  NporpaMMbl  00meo0pa3oBaTeJbLHOM
AUCHHUILIMHBI

3.1. TpebOoBaHMsT K MHHHMAJLHOMY MAaTEPUAIbLHO-TEXHUYECKOMY
o0ecre4eHnIo0

Peanmmzanus gucnumimHel TpeOyeT HaidW4yusg Y4eOHOW KOMIBIOTEpHOW Jaboparopuu
nH(pOpPMaATHKH.

ObopynoBaHne KOMIBIOTEPHOH Tab0paTOPHH:

® 110CaJI0YHBIE MECTA 10 KOJIMYECTBY 00yUarOIIUXCS;

e pabouee MECTO MPEeroIaBaTels;

® MapKepHasl JOCKa;

¢ y4eOHO-MeTOANYeCcKoe oOecTieueHue.

TexHuveckue cpeacTBa OOyUCHHUS:

® KOMITBIOTEPHI 110 KOJIWYECTBY 00yUarOIuXCs;

e JIOKaJIbHAs KOMITBIOTEPHAsI CETh U TI00abHast ceTh HTEepHET;

® JIMICH3MOHHOE CHCTEMHOE M MIPUKJIATHOE TPOTPAMMHOE 00eCTICUeHHE;

® JIMIICH3MOHHOE aHTUBHPYCHOE ITPOrpaMMHOE 00eCTIeYeHHE;

e JIMICH3MOHHOE CICIHATM3UPOBAHHOE POTPaMMHOE 00ECIICUCHHE;

® MYJIbTUMEIHAIIPOCKTOP.

3.2. UuopmannonHoe odecnieuenne o0yueHus. [lepeyenb pexkoMeHyeMbIX yueOHbIX
usaanuii, UnrepHer-pecypcoB, 10NMO0JHUTEILHON JTUTEPATYPHI

Jlng peanuzanuu MporpaMMbl OUOMMOTEUHBINH (GOHI 00pa3oBaTENbHON OpraHu3alud
JOJIKEH UMETh TIeUaTHbIE U/WIIN 3JIEKTPOHHBIE 00pa3oBaTelbHble U MHPOPMAIIMOHHBIE PECYPCHI,
PEKOMEHOBaHHBIE I MCIIOIB30BAaHUS B 00Pa30BaTEIFHOM IIPOIECCe, HE CTaplle IISTH JIET C
MOMCHTA U31aHUs.

Pexomenayemple medaTHble UW3MaHMUS [0 peau3aluu  00IIeo0pa3oBaTeIbHOMN
JAUCHUIITIMHBI MMPEACTABJICHBI B METOJUYCCKHUX PEKOMCHAAIIUAX 1O OpTraHrU3allun 06y‘~I€HI/I$[.
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4. KOHTPOJIb M OIleHKA Pe3yJbTATOB OCBOEHHsS 00111€00pa30BaTeIbHOI
AUCHHUTLTHHBI

KoHTposib M oOLleHKa pe3yabTaTOB OCBOCHUS 0O0IIC00pa30BaTENbHON TUCIUILINHBI
pacKpbIBalOTCA Yepe3 AUCLUUILTMHAPHBIE Pe3yabTaThl, HaNpaBiIeHHbIE Ha (OPMUPOBAHHUE OOIIMX
U ipoheCCHOHAIBHBIX KOMIIETEHIIUH 10 pa3esiaM U TeMaM COJIepKaHusl yueOHOro MaTepuania.

Oo6mas/nmpodeccuon Pa3gen/Tema THI OIEHOYHBIX
aJIbHasA MeponpUSITHIA
KOMIICTCHIINA

OK 01 Tema 1.6 Tema 1.9 TectupoBanue
Tema 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 2.2 BrinonHeHne npakTu4ecKkux
Tema 3.4 3aJaHuH

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, [IK 1.3, [1K 4.5, [Tpuknanueie Mmogynu 1-2 KonTtponbHas padota
I1K 4.6
OK 02, [IK 1.3, 1K 4.5, [TpuknaaHoit Mmoayns 2 IIpoekTHas pabota
I1K 4.6
OK 01, OK 02, IIK 1.3, Bce Mmogynu Brmmonmaenne 3amannii
[1IK 4.5, TIK 4.6 nudepeHIMpOBaHHOTO 3aUeTa
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5. IleuaTHble ¥ 3JIEKTPOHHbIE W3MaHHUA Ui  peau3aluu
0011e00pa3oBaTeIbHOM TUCHHUILIMHBI

OcHoBHbBIE TeYaTHBIE H3JAHUA

1. T'aBpunos, M. B. Undopmatnka u uHOOpMAIMOHHBIE TEXHOJOTHU: YUEOHUK JUISA
cpenHero npodeccuonanpHoro oopazosanus / M. B. T'aBpuios, B. A. KiumoB. — 4-e u3n.,
nepepad. u gon. — Mocksa: U3narenscro FOpaiit, 2020. — 383 c.

2. 3umun, B. I1. Uadopmartuka. JlabopaTopHbiii npaktukyM B 2 4. Yacte 1: yueOHOE
nocobue Jyuisi cpeaHero npodeccuoHabHoro oopasoanus / B. I1. 3umun. — 2-e uza., uchp. u
non. — Mocksa: U3znarensctBo FOpaiit, 2020. — 126 ¢

3JICKT])0HHI)IQ H3JaAHUA

Mudbopmaruka - 10 xnacc - Poccuiickas snekrporHas mkona (resh.edu.ru)
HMudbopmaruka - 11 knacc - Poccuiickas snexkrporHas mkona (resh.edu.ru)

3D moaenupoBaHHe I Kaxaoro - Poccuiickas 3JIeKTpOHHAs IITIKOJIa (resh.edu.ru)

3 kyacc

ok E

Ypok nudpsl
6. Uadopmaruka u UKT. TpeHupoBouHble BapuaHThl Ui moaroroBku kK EI'D-2020 -

SAanexcPenernrop

7. Nadopmaruka 10 kaacc. Buneoypoku - SanexcPenerurop
8. Nudopmaruka 11 xnacc. Buneoypoku - SAunexcPenerurop
9. Axanmms naaubIxX - Sanekc [IpakTnkym

10. DIIeKTUBHBIE OHJIAMH KypChl. Akamemusa Sunexca

11. HNudbopmarnka 10 xmacc - Menuanopran. Ilopranx o0pa3oBaTelbHBIX U
METOANYECKUX MEIUAMATEPHUAIOB

12. HNudbopmarnka 11 xmacc - Menuanopran. Iloprax  oOpa3oBaTelbHBIX U
METOANYECKUX MEIUAMATEPHUAIOB

13. BBeaenne B mporpammupoBaHMe Ha s3pike  Python. V1.7 - OHIaMH-KYpPCHI
O6pazoBaTenpHOro 1eHTpa Cupuyc

14, Beenenne B mnporpammupoBaHue Ha a3blke Python. V1.7 - OwujpaiH-KypCHI
OG0pazoBaTenaprHOro 1eHTpa Cupuyc

IlOlIO.]IHI/ITe.TIbHLIe HCTOYHUKH

1. Axomnos, A. C. KoMnboTepHOE MOIETUPOBAHNE: YUSOHUK U TPAKTUKYM JIJISI CPETHETO
npodeccuonansHoro oopazosanus / A. C. AkonoB. — Mocksa: MU3narensctBo FOpaiit, 2020. —
389 ¢. — (IIpodeccronanbroe oopazopanue). — ISBN 978-5-534-10712-8.

2. Nemun, A. 10. Uadopmatrka. JlabopaTopHBIH MpakTUKyM: ydeOHOE TocoOme s
cpennero mpodeccuonanbHoro odopaszoBanus / A. 1O. Jlemun, B. A. JlopodeeB. — Mockaa:
N3narensctBo KOpaiit, 2020. — 133 c.
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https://resh.edu.ru/subject/19/10/
https://resh.edu.ru/subject/19/11/
https://resh.edu.ru/summer-education
https://resh.edu.ru/summer-education
https://www.yaklass.ru/?%08
https://урокцифры.рф/
https://yandex.ru/tutor/subject/?subject_id=6
https://yandex.ru/tutor/subject/?subject_id=6
https://yandex.ru/tutor/uroki/klass-10/informatika/
https://yandex.ru/tutor/uroki/klass-11/informatika/
https://practicum.yandex.ru/catalog/data-analysis/start/free/
https://academy.yandex.ru/intensive
https://videoportal.rcokoit.ru/bysubjectcode/219&5&11
https://videoportal.rcokoit.ru/bysubjectcode/219&5&11
https://videoportal.rcokoit.ru/bysubjectcode/220&5&12
https://videoportal.rcokoit.ru/bysubjectcode/220&5&12
https://edu.sirius.online/#/course/967
https://edu.sirius.online/#/course/967
https://edu.sirius.online/#/course/967
https://edu.sirius.online/#/course/967

Hpuxaagnoit MoayJb 1 «OCHOBBI AaHAJTMTHKH M BU3YAJIM3AIMU TAHHBIX»

1. ApskoB B.IO. Ananus u Bu3yanuzanusi JaHHBIX B 3JIEKTPOHHBIX TabmuIax. YueOHoe
nocobue. - 3narensckue pemenus, 2020. - 174 c.

2. ApbkoB B.IO. busnec-ananutuka. CBogusie Tabmuiel. Yacts 1. YuebHoe nmocobue. -
Nz narensckue pemenus, 2020. - 180 c.

3. Tmapko A.JO. Anaym3 w Busyanmms3amus AaHHbIX B Yandex Datalens. IlogpoGHoe
PYKOBOJZICTBO: OT HOBHYKa J10 3Kkcniepta. — M.: [IMK Ilpecc, 2023. — 356 c.

IMpuxaagnoit MOayJIb 2 KAHAJIMTHKA U BU3yaJu3anus JaHHbIX Ha Python»

Yepnbimes, C. A. OcHoBbl nporpamMupoBanust Ha Python: yuebGnoe mnocoOue s
cpennero mnpodeccuoHanbHOro obOpaszoBanusi/ C. A. UepnsiieB. — MockBa: M3matenbcTBo
FOpaiit, 2022. — 286 c¢. — (IIpodeccronanpHOe 00pa3oBaHUC)
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