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Pabouas mporpaMmMa yueOHOro npemeTa cocTaBjieHa Ha OCHOBaHUU DeiepanbHOro
rOCy/apCTBEHHOTO 00pa30BaTEIbHOTO CTaHJAApTa CPEAHEro MPOPECCHOHATBLHOTO
oOpazoBanusi 1o crenuanbHocTd 40.02.04 HOpucnpyaeHuus, yTBEpPKIECHHOTO
npuka3oM Munucrepctsa npocsenieHus: PO ot 27 oktsa0ps 2023 1. Ne 798, ®I'OC
COOQO (mpuka3z MunucrepctBa oopazoBanusi U Hayku PD ot 17.05.2012 Ne 413 ¢
U3MEHEHUSIMU U JIOTIOJHEHUSIMH), C YYETOM IMPUMEPHOHN 00I11e00pa3oBaTeabHON
IpOrpaMMBbl CpeHETOo 001ero oopasoBanus 1o npeamety «MupopmaTikay.
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1. O0masi xapakTepuCcTUKA NPUMEPHOIi padoueil mporpaMmbl
o0meo0pa3oBaTebHON AucHUIIMHBI «MHpOopMaTHKa»

1.1. MecTO IMCHMILIUHBI B CTPYKTYpe o0pa3zoBarteabHoi mporpammbl CIIO:

O6meobpazoBarensHas  gucuumuinHa «MHO®OPMATHUKAY»  sBusercs
o0s3aTeNIbHOW  YacThio  0OIIe00pa3oBaTENbHOTO  IMKIA  00pa30oBaTeIbHOM
nporpamMmmbl B cootBeTcTBUM ¢ DPI'OC CIIO mno cnenuansHoctn 40.02.04
FOpucnpynenuus.

1.2. llesiu ¥ UIaHMPYeMble Pe3yJabTaThl 0CBOCHUS TUCIIUILINHbI:
1.2.1. Heaun 1ucUNIMHbI

Conepxanue IPOrpaMMBbl o011eo0pazoBaTenbHON JVCHUTLIHBI
«Madopmatukay HampaBiIeHO Ha JIOCTHKEHHUE CIEAYIONIMX IIeJIei: OCBOEHHE
CUCTEeMbl 0a30BBbIX 3HAHWH, OTpAXKAOIIUX BKJIa] MHPOpMATHKU B (popMHUpOBaHUE
COBPEMEHHOW HAy4YHOM KapTHHBI MHUpPA, POJib MHPOPMAIIMOHHBIX IPOIIECCOB B
COBPEMEHHOM OOIIECTBE, OMOJIOTMYECKUX U TEXHUUYECKUX CHUCTEMax; OBJaJCHUE
YMEHUSIMHU TIPUMEHSTh, AHAIU3UPOBATh, MPEOOPa30BBIBATh HWH(OpPMAIMOHHBIC
MOJICNIA pealbHBIX OOBEKTOB M TMPOIECCOB, HCIIOJNB3Ys MPU 3TOM LUQPPOBHIE
TEXHOJOTMH, B TOM YHUCJIE MpPU U3YYEHUH JAPYTUX JUCHUUILIMH; Pa3BUTHE
MO3HABATENIbHBIX WHTEPECOB, MHTEIUIEKTYaJIbHBIX M TBOPYECKUX CIIOCOOHOCTEH
MyTEM OCBOEHUS U HCMOJb30BAHUS METOJOB HH(POPMATUKH U HHUPPOBBIX
TEXHOJOTUHA TIPU M3YYEHUU PA3JIUYHBIX YYEOHBIX TMPEIMETOB; BOCIHUTAHUE
OTBETCTBEHHOTO OTHOIIEHUS K COOJIOJCHUIO JTHUYECKUX U TPABOBBIX HOPM
MHQOPMAITMOHHON  JIESITEIBHOCTH;  NPUOOpPETEHHE  OMNbITa  UCIOJIb30BaHUS
U(POBBIX TEXHOJOTUA B WHIUBUIYAIbHOW W KOJUICKTUBHOM Y4eOHOW U
ITI03HABATEIbHOU, B TOM YHUCJIIE IPOCKTHOU JIESITEIbHOCTH.



1.2.2. Ilnanupyemble pe3yJIbTaThbl 0CBOCHHS 001eo0pa3oBaTe/bHOH JTUCHUILINHBI B c00TBeTcTBHH ¢ PI'OC CIIO n Ha ocHoBe ®T'OC COO

Koa
HauMeHOBaHHUeE
(popmupyembIx
KOMIIeTeH Ui

IInanupyemMble pe3yJbTaTbl 0CBOCHHS JHCIUIIIHHDI

O6uue-*

JucuMILIHHAPHbIE?

OK 01. Bribupats
CIOCOOBI peLICHUS
3a1a4
npodecCuoHATbHON
JeSITeTbHOCTH
NPUMEHHUTEIBHO K
pa3InYHbIM
KOHTEKCTaM

B yactn TPYAOBOI'O BOCIIUTAHUSA:
- TOTOBHOCTH K TpyAay,
MaCTCpCTBa, prI[OJ'IIO6I/IC;

OCO3HAaHHUC NI CHHOCTH

- T'OTOBHOCTB K aKTHUBHOM ACATCIIbHOCTH

TEXHOJIOTHYECKOH 1 COHH&HLHOﬁ HaIIpaBJICHHOCTH,

CIIOCOOHOCTh ~ MHULIMUPOBATh, IUIAHUPOBATH U
CaMOCTOSITEJILHO BBITIOJIHATH TAKYIO JEATEIHHOCTD;
- UHTEpEC K pa3IMYHbIM cdepam
poeCCHOHAIBHON JEeSTEIBHOCTH,

OBaagenue YHHBepPCATbHBIMU yueOHBIMU
NMO3HABATEJIbHbIMHU 1eHCTBUSMM:

a) 0a30Bble JOTHYeCKHE JelCTBHS.

- CaMOCTOSITEJIBHO (hopmMynupoBath u

aKTyaJlu3upoBaTh MpolieMy, paccMaTpuUBaTh ee
BCECTOPOHHE;
- YCTaHaBJ'II/IBaTI) CYIHCCTBCHHBIﬁ HpI/ISHaK NIIn
OCHOBAHUA HOJIA CpaBHeHI/IH, KJ'IaCCI/I(i)I/IKaI_[I/II/I nu
00001IeHN S

- MOHUMATh YIpo3y UH(POPMAITMOHHON OE€30MaCHOCTH, HCIIOJIb30BaTh
METOMBI M CPEJICTBA MPOTHUBOJCHCTBHUS 3TUM YIpo3am, COOIIIOICHHE
Mep 0€30IM1aCHOCTH, PEAOTBPAIIAIOIINX HE3aKOHHOE
pacnpocTpaHeHUe MEPCOHANBHBIX JaHHBIX; COOII0IeHIE TPEOOBaHUI
TEXHUKH 0€30IaCHOCTH U TUTUEHBI ITPU paboTe ¢ KOMITBIOTEpaMHU
JIPYTUMU KOMIOHEHTAaMH LI (PPOBOTO OKPYKECHUS; TIOHUMAHUE
IMPaBOBbIX OCHOB UCIIOJIb30BAHUA KOMIIBIOTCPHBIX IIPOrpaMM, 0a3
JaHHBIX U paboThl B ceTu MHTEpHET;

- YMETh OPTaHU30BBIBATH JTUYHOE WH(POPMAIIMOHHOE ITPOCTPAHCTBO C
MCIIOJIb30BaHUEM PA3IMYHBIX CPEICTB HU(POBBIX TEXHOJIOTUH;
MOHUMaHHE BO3MOXKHOCTEH U(PPOBBIX CEPBUCOB IOCYAaPCTBEHHBIX
ycayrT, LU(POBEIX 00pa3oBaTeIbHBIX CEPBUCOB; TOHUMaHHE
BO3MOYKHOCTEH U OrpaHUYEHHI TEXHOJIOTHI HCKYCCTBEHHOTO
MHTEJUIEKTa B pa3IMyHbIX 00JacTsAX; HATUYKMe MpeCcTaBIeHu 00
HCII0JIb30BaHNHN I/IH(l)OpMaHI/IOHHI)IX TEXHOJIOTHI B Pa3IIMIHBIX
npodeccuoHanbHbIX chepax

- YMCTb p€ajin30BaTh 3TAIlbl pCHICHUSA 3a/la4 Ha KOMIIBIOTEPEC, YMCHHUC
p€aIn30BbIBATE HA BI)I6paHHOM IJI NU3YUCHUA A3BIKE
IporpaMMUpoBaHus BeicOKoro ypoBHs (Ilackans, Python, Java, C++,

1 YKa3bIBalOTCA IMYHOCTHbIE M MeTanpeaMeTHble pesyabTaTtbl 3 PrOC COO (B nocnesHel pegakumum ot 12.08.2022) B otrnaronbHoi popme, bopmupyemble
06ueo0bpasoBaTeibHOM ANCUUNANHON
2 AucumnanHapHble (NpeameTHbIe) pe3yabTaTbl YKa3blBatOTCA B COOTBETCTBMM C UX NOHbIM nepeyHem 8o ®IOC COO (B nocneaHeit peaakumm ot 12.08.2022)




- ONpeAeniTh Ielu JIeATeIbHOCTH, 3aJaBaTh
napameTpbl U KpUTEPUU UX JTOCTHIKCHHUS;

- BBISBISITh 3aKOHOMEPHOCTH W MPOTUBOpEUUs B
paccMaTpUBaEMBbIX SBJICHUSX;

- BHOCUTb KOPPEKTHUBHI B JESTEIbHOCTD, OLIEHUBATh
COOTBETCTBUE pE3yJbTAaTOB IEJSIM, OLEHUBAThH
PHUCKU TIOCTIEACTBUI e TENbHOCTH;

- pa3BUBATh KPEATUBHOE MBIILICHUE MPU PEIICHUH
YKU3HEHHBIX TTPOOIeM

0) 0a30BbIe HCCAeA0BaTEeILCKUE TeHCTBHA:

- BJIQ/IETh HABBIKAMH y4eOHO-MCCIIEIOBATEILCKON U
MPOEKTHOM NEeATENbHOCTH, HAaBBIKAMH pa3pellieHus
npo0Jem;

- BBUIIBJISITH IPUYMHHO-CIIEICTBEHHBIE CBSI3U U
aKTyaJU3MpOBaTh 3a/layy, BBIIBUTaTh THMIIOTE3Yy €€
pernieHus, HaxOJIUTh apryMeHTHI VIS
JIOKa3aTelIbCcTBAa CBOMX YTBEP)KJEHUN, 3a/1aBaTh
napameTpbl U KPUTEPUH PEIICHNUS,

- QHAJIM3UPOBAThH TOJYYCHHBICE B XOJE PEUICHUS
3a/1a4d  Pe3yJIbTaThl, KPUTHUUYECKU OIICHUBATH WX
JIOCTOBEPHOCTh, MPOTHO3UPOBATH HW3MEHEHUE B
HOBBIX YCJIOBHUSX;

- YMETh MEPEHOCUTh 3HAHMS B MO3HABATEIIBHYIO U
MPAKTHYECKYIO0 00JIaCTH KUZHEIEATEIbHOCTH;

- YMETh HWHTETPUPOBATH 3HAHHWS W3 Pa3HBIX
MPEAMETHBIX 00JIaCTEH;

- BBIABUTATH  HOBBIE  WJEH,  MpeJjararb
OPUTHMHAJILHBIE TIOJIXOJIBI M PEIICHUS;

C#) TUIIOBBIE AITOPUTMBI 00PaOOTKH YHCEN, YUCIOBBIX
II0CJIEZI0BATENBHOCTEN U MAaCCUBOB: IIPEICTABICHHUE YKCIIA B BUJE
Habopa MPOCTHIX COMHOXKUTENCH; HAX0XKACHIUE MAaKCUMAaIIbHON
(MUHUMaNBHON) M(PBI HATYPAIBHOTO YMCIIA, 3aIIUCAHHOTO B CUCTEME
CUHCIJIEHUS C OCHOBaHMEM, He IpeBbliatoiuM 10; BelunciIeHne
0000IIEHHBIX XapaKTEPUCTHK 3JIEMEHTOB MAaCCHBA WJIM YUCIIOBOM
[0CJIEI0BATENBHOCTH (CYyMMBI, IPOU3BEACHUS CPEHETO
apupMeTUYECKOro, MUHUMAaJIbHOTO U MAaKCHMaJIbHOI'O AJIEMEHTOB,
KOJIMYECTBA 3JIEMEHTOB, y/I0BJIETBOPSIOLIUX 3a/laHHOMY YCIIOBHIO);
COpPTUPOBKY 2JIEMEHTOB MacCHBa;




- CIIOCOOHOCTh UX HUCIIOJIb30BAHMUS B
IIO3HABATEJILHON U COLMAIbHOW ITPAKTHKE

OK 02.
Hcnonb3oBath
COBpPEMEHHBIE
CpeZCTBa IIOUCKA,
aHam3a u
UHTEPIpPETaun
UHPOpPMALIUHU U
UH(POPMALOHHEIE
TEXHOJIOTUH IS
BBINOJIHEHUS 3a/1a4
npodeccuoHaIbHON
JeSITebHOCTH

B o0Js1acTH HEHHOCTH HAYYHOI'O NMO3HAHUSA:
MHUPOBO33PEHUS,
YPOBHIO

- c(hOpMUPOBAHHOCTD
COOTBETCTBYIOIIETO COBPEMEHHOMY
pa3BUTHS HAyKM U OOILIECTBEHHOW MPAKTUKH,

KYyJbTYP,
CHOC06CTBYIOIII€FO OCO3HAHHUIO CBOCTO MECTa B

OCHOBAHHOTO Ha JIUaJIore
MOJUKYJIBTYPHOM MHUPE;

- COBEPIICHCTBOBAHUE SI3bIKOBOM M YHMTATEIbCKOMN
KYJIbTYpbl KaK CpEICTBAa B3aMMOJCHCTBHS MEXKIY
JIIOIbMU Y MO3HAHUS MUDA;

- OCO3HAaHME LIEHHOCTUM HAyYHOH JAESTENbHOCTH,
TOTOBHOCTh OCYLLIECTBIISATh

HCCICAOBATCIILCKYHO ACATCIBHOCTD UHANBUAYAJIIBHO

IIPOCKTHYIO u

U B IpYIIIIE;

OBianeHue  yYHHBEpPCAJbLHBIMH
M03HABATEJbHBIMH JIEHiCTBUSIMH:
B) pabdora ¢ undgopmanueii:

- BJIaJICTh HABBIKAMH TOJY4YEHHS HMH(POpPMAIUU K3
HMCTOYHHMKOB  Pa3HbIX CaMOCTOSTENIbHO
OCYILECTBISATh MOUCK, aHAJIN3, CUCTEMAaTU3alUI0 U
UHTEPIIPETANIO WH(OPMAIIUU PA3TUYHBIX BUIOB U

yueOHBIMU

THIIOB,

dbopM mpeacTaBIeHNUS;

- co3JaBaTh TEKCTHI B Pa3UYHBIX (opMaTax C
yU4eTOM Ha3HA4YeHUs WHPOpPMAIUU U IIEIEBOU
ONTUMAJBHYIO  (opmy

ayJIuTOpUHU,  BBIOMpas

MPEACTaBJIICHUA U BU3yaJIM3allUU,

- BJIQICTh MPEICTABICHUAMH O POJIM UH(OPMALIUU U CBSI3aHHBIX C HEH
MIPOLIECCOB B MPUPOE, TEXHUKE U OOIIECTBE; MOHATUIMU
«HHpOpMALHLY, «MHPOPMALIMOHHBINA MTPOLIECC, KCUCTEMAY,
«KOMITOHEHTBI CUCTEMBD» «CUCTEMHBIN 3P deKT», «MHPOpMaIIMOHHAS
CUCTEMa», «CUCTEMA YIIPABJICHUS»; BIaJIETh METOJaMH ITOMCKa
uHpopmanuu B cetu UHTEpHET; yMETh KPUTUUYECKU OIEHUBATH
uH(pOpMaLKIO, TOJYUYEeHHYIO U3 ceTu IHTepHeT; XapakTepu30BaTh
OoJpIINE TaHHBIC, TPUBOJAUTH MPUMEPHI UICTOYHUKOB UX TOJYYCHHS U
HaIpPaBJICHUS UCIIOJIb30BaAHUS;

- IOHUMATh OCHOBHBIE MPUHIUIIBI YCTPOMCTBA U (YHKIIMOHUPOBAHHUS
COBPEMEHHBIX CTAIIMOHAPHBIX U MOOUIILHBIX KOMITBIOTEPOB;
TEHJCHIINIA Pa3BUTHUS KOMIIBIOTEPHBIX TEXHOJIOTHIl; BIaETh
HABBIKaMU pabOTHI ¢ OTIEPAIMOHHBIMU CHCTEMaMHU M OCHOBHBIMU
BUJIaMU IPOTPaMMHOI0 00ecriedeHus JIsl pelieHrs y4eOHbIX 3a1a4 10
BBIOPAHHOM CIIEIIUATTU3AIINH;

- UMETh MPEJICTABIICHUS O KOMITBIOTEPHBIX CETSIX U UX POJIH B
COBPEMEHHOM MHpe; 00 O0IIMX MPUHILIKIIAX pa3paboTKU U
(GYHKIIMOHUPOBAHUS UHTEPHET-TIPUIIOKEHUH;

- IOHUMATh OCHOBHBIE PUHIIUIIBI JUCKPETU3AINHN PA3IHUYHBIX BUIOB
uH(pOpPMaIIUU; YMETh OMpeAeNsaTh HH(HOPMAIMOHHBIN 00beM
TEKCTOBBIX, TPAPUUECKUX U 3BYKOBBIX JAHHBIX MIPH 3a/IaHHBIX
napaMmeTrpax AUCKpeTHU3alllH;

- YMETb CTPOUTH HEPABHOMEPHBIE KOJIbI, TOMYCKAIOIINE OJTHO3HAYHOE
JIEKOTMPOBaHUE COOOIICHHH (MPeUKCHBIE KOJIBI); UCTIOJIb30BaTh
MpocTeiIne KObl, KOTOPbIE MO3BOJISIOT OOHAPYKUBATh U UCIIPABIISIT
OIIMOKY TIpH TIepeiadue JaHHBIX;




- OLICHUBATh JOCTOBCPHOCTD, JECTUTUMHOCTD

uH(pOpMaIlMK, €€ COOTBETCTBUE IIPABOBBIM U
MOPaJIbHO-3TUYECKUM HOPMaM;

- HCIIOJB30BaThb CpPEACTBa I/IH(i)OpMaHI/IOHHBIX n

KOMMYHHMKAITMOHHBIX ~TEXHOJIOTMH B  pEIICHUU
KOTHUTUBHBIX, KOMMYHHKATHBHBIX u
OpraHM3allMOHHBIX  3a7a4 C  COOJIIOJICHUEM
TpeOOBaHUI IPTOHOMHUKH, TEXHUKH OC30IMaCHOCTH,
TUTUEHBI, pecypcocOepeKeHus, MpPaBOBBIX U
TUYECKUX  HOpPM, HOpPM  HH(OPMALMOHHON
0€30I1aCHOCTH;

- BJIaJICTh HABBIKAMH PACIIO3HABAHMS U 3aIIUTHI
uHpopmaruu, nHHOPMAITMOHHON 0€301aCHOCTH
JMYHOCTH

- BJIaJIETh TEOPETUUYECKUM aIlllapaToM, MO3BOJISIOLUIUM OCYILECTBIISIT
IIPEJICTaBICHNE 3aJaHHOT0 HaTypajIbHOIO YKMCIIA B PA3JINYHBIX
CHCTEMaxX CUMCIICHUS; BBITOIHATH MPEOOpPa30BaHUS JIOTHYECKUX
BBIPa)KEHUI, NCIIOJIb3Ys 3aKOHBI AJIr€OpPbI JIOTMKH; OIPEACIATh
KpaTyaiiuii myTh BO B3BEIIEHHOM I'pade U KOJIUYECTBO IIyTeH MEXay
BEPLIMHAMU OPUEHTUPOBAHHOI'O AlIMKINYECKOro rpaga;

- YMEThb YUTaTh U IOHUMATh IPOTPaMMBbI, PEATU3YIOLIIE HECIOKHBIE
ITOPUTMBI 00pa0OTKH YHCIIOBBIX M TEKCTOBBIX JAHHBIX (B TOM YHCIIE
MacCHBOB M CHMBOJIBHBIX CTPOK) Ha BEIOPAHHOM ISl M3y UCHHSI
YHHBEPCAITBLHOM S3bIKE TPOrPAMMHUPOBAHUS BBICOKOTO YPOBHS
(ITackainb, Python, Java, C++, C#); ananu3upoBaTh aJIrOPUTMBI C
UCIOJIb30BaHUEM TaOIUL] TPACCUPOBKU; ONPENENATh 03
UCIOJIb30BaHUS KOMITBIOTEPA PE3YJIbTaThl BBITOJHEHHS HECIOKHBIX
porpaMM, BKJIFOYAOLIUX [IUKJIbI, BETBJIEHUS U OJIPOTrpaMMBbl, IpU
3aJJaHHBIX UCXOJHBIX JaHHBIX; MOJU(PHUIIMPOBATH TOTOBBIE IPOTPAMMBI
JUIS peLIeHNs] HOBBIX 3aJ1a4, UCIO0JIb30BaTh UX B CBOMX IIPOrpaMMax B
KayecTBe MOANpOrpamm (mpouenyp, GyHKIHil);

- YMETh CO3/IaBaTh CTPYKTYPHUPOBAHHBIE TEKCTOBBIE JOKYMEHTHI U
JI€EMOHCTpAIlMOHHbIE MaTEPHUAJIBbI C UCIIOJIb30BAaHUEM BO3MOYKHOCTEN
COBPEMEHHBIX MPOTPAMMHBIX CPEJICTB U 00JTaYHBIX CEPBUCOB; YMEHHE
UCIOJIb30BaTh TaOINYHbIE (PETSIMOHHbIE) Oa3bl JaHHBIX, B YACTHOCTH,
COCTaBJIATH 3aIPOCHI B 0a3aX JAHHBIX (B TOM YHCJIE BBIUUCIIIEMbIE
3aIpOChl), BBIMOJHATH COPTUPOBKY M MTOUCK 3arucei B 6a3e JaHHbIX;
HAIMOJHATH pa3paboTaHHyIo 0a3y JaHHBIX; YMEHHE UCTIOIb30BaTh
AJIEKTPOHHBIC TAOJIMIIBI JJI aHATIN34, IPEACTaBICHUS U 00pabOTKH
JAHHBIX (BKJIFOYAs! BBIYHCICHUE CYMMBI, CPETHETO apU(PMETHIECKOTO,
HauOO0JIBIIEr0 U HAUMEHbILIEr0 3HAYCHU, pellieHne ypaBHEHH);




- YMCTb UCIIOJIB30BaTh KOMIIBIOTCPHO-MATCMATUYCCKUEC MOJACIIN JIJIA
aHaM3a 00BbEKTOB M MPOIECCOB: (POPMYITUPOBATH IIETh
MOZACIINPOBAHUA, BBIIIOJHATh aHAJIN3 PC3YyJIbTATOB, INIOJTYYCHHBIX B
X0J1e MO/JICTIMPOBAHUSI; OLICHUBATh aJICKBATHOCTh MOJICIIN
MOJICIIUPYEMOMY 00BEKTY HIIH IPOLECCY; MPEACTABIATh PE3YJIbTaThI
MOJICIIMPOBaHHMS B HATJISITHOM BH/IC;

- YMeTh KJIacCH(UIMPOBATH OCHOBHBIC 331241 aHAIM3a JaHHbBIX
(IporHO3MpoOBaHUe, KITaCCU(PHUKAIHS, KIIACTEPH3ALIHS, aHAIIH3
OTKJIOHCHHUH ); TOHMMATh MOCIICA0BATEIIbHOCTh PEIICHNUS 3a/1a4
aHaJIn3a JaHHBbIX: C60p IEPBUYHBIX JAaHHBIX, OYUCTKA U OLICHKA
Ka4yecTBa JIaHHBIX, BEIOOP M/HMITH MOCTPOCHUE MOJIEIIH,
npeoOpa3oBaHie JaHHBIX, BU3YaIH3allHs JaHHBIX, HHTCPIIPETALIUSI
pe3yIbTaToB,;

- IMETb IPEICTABICHNUS O 0a30BbIX MPHHIMIIAX OPraHU3AHU 1
(YHKIIMOHHPOBAHHS KOMITBIOTEPHBIX CETEH;

- YMETb ONPEENATh CPEAHIO CKOPOCTh TIepeIauyl JaHHBIX,
OLCHUBATb UBMCHCHHUEC BPECMCHHU IIEpCaavun IIpu U3MCHCHHUU
MH(OPMaLMOHHOTO 00bEMa JIAHHBIX M XapaKTEPUCTUK KaHajla CBSI3U;
- YMCTb CTPOUTH KOJ, O6eCH€‘-IHBaIOHIPII7[ HAaMMCHBIITYIO BO3MOKHYIO
CPEITHIOI0 JUTHHY COOOIIEHHS TIPH U3BECTHOW YacTOTE CHMBOJIOB,;
HOSICHSITH TIPUHIUIIBI paOOTHI IIPOCTHIX AITOPUTMOB CXKATHUS TAaHHBIX;
- YMETb UCIIOJIb30BATh MPH PELICHUH 33a4 CBOWCTBA O3UIIMOHHOM
3aIKCH YUCEJI, AITOPUTMBI TOCTPOCHUS 3allUCH YMCIIA B TO3HUIIMOHHON
CHCTEME CUUCIICHUS C 3aJaHHBIM OCHOBAHUEM U IOCTPOCHUS YUCIIa MO
CTpOKE, COoJiepIKalllei 3aIMCh ATOTO YUCIIa B IIO3UIOHHON CUCTEME
CUHUCJICHUSA C 3aJaHHBIM OCHOBAHUEM, YMCTD BBIIIOJIHATH
apI/I(l)MeTI/I‘-IeCKI/Ie ornepanyru B IO3UIHUOHHBIX CUCTEMAaX CHUCIICHHA,
YMEHHUEC CTPOUTH JIOTHYCCKOC BEIPAKCHHUC B )IPI3’I)IOHKTHBHOI>1 n




KOHBIOHKTHBHOM HOpMaJIbHBIX (popMax 1o 3aJaHHOM TabuuIe
MCTHHHOCTH; UCCJIEI0BATh 00JIACTh HICTUHHOCTH BBICKa3bIBaHUS,
COJIepIKAIIETO MePEMEHHbBIE; PeIIaTh HECTOKHBIC IOTHIECKUE
YpaBHEHHUS; YMETh pelIaTh aIrOPUTMUYECKUE 3a/1a4H, CBSI3aHHBIE C
aHanu30M rpadoB (3aa4u NOCTPOCHUS ONITUMAIBHOTO ITyTH MEXIY
BepIlIMHaMU Tpada, onpeieseHHs KOJIUYeCTBA Pa3IMuHbIX MyTen
MEXly BEpUIMHAMH OPHUEHTUPOBAHHOTO allUKINYECKOro rpada);
YMETh UCIIOJIb30BaTh JIEPEBbs IPU aHATN3E U MOCTPOCHUH KOJIOB H IS
NpeCTaBICHNS apu(PMETHUECKUX BHIPAKEHUH, TP PELICHUH 3a1a4
MIOWCKA ¥ COPTUPOBKHU; YMETh CTPOUTH JEPEBO UTPHI IO 3aJaHHOMY
QITOPUTMY; pa3padaTbIiBaTh U 0OOCHOBBIBATH BBEIMTPHIIIHYIO
CTpPATEruio0 UrPbl;

- IOHUMATh 0a30BbI€ AJITOPUTMBI 0OPAOOTKH YUCIOBOM U TEKCTOBOM
nH(pOopMalnu (3aIUCh YUCEIT B TO3UIIUOHHON CHCTEME CUMCIICHHUS,
JENUMOCTb IEeNBIX YHCEeN; HAXOXKEHHE BCEX MPOCTHIX YUCEI B
3aJJaHHOM JUara3oHe; 00paboTka MHOTOpa3psIHBIX LENbIX YHCET;
aHaJIN3 CUMBOJIBHBIX CTPOK M JAPYTHUX), AITOPUTMOB TIOUCKA U
COPTHPOBKH; YMEHHE OIPEIEIISATh CI0KHOCTh H3Y9aeMbIX B Kypce
0a30BBIX AJTOPUTMOB (CYMMHPOBAHUE FJIEMEHTOB MacCHBa,
COpPTUPOBKA MacCUBa, NEPeOOPHBIE AITOPUTMBI, IBOMYHBIN MTOUCK) U
MPUBOJUTH MPUMEPHI HECKOJIBKHUX aITOPUTMOB PA3HOM CIIOKHOCTH
JUTSI pEIIeHUs OJTHOM 3a/1a4H;

- BIAJICTh YHUBEPCATBHBIM SI3BIKOM IPOrPaMMHUPOBAHUS BEICOKOTO
ypoBHs (ITackanb, Python, Java, C++, C#), mpenctaBieHUsIME O
0a30BBIX THIIAX JAHHBIX M CTPYKTYpax JaHHBIX; YMEHHE MCIIOJIb30BaTh
OCHOBHBIE YIPABJISIOIINE KOHCTPYKIIMU; YMETh OCYIIECTBIISATH aHAIN3
MPEUIOKEHHON TIPOTPAMMBI: OTIPENIENATh PE3YIbTaThl PaOOTHI
MPOTPaMMBI ITPH 33JaHHBIX UCXOIHBIX JIAHHBIX; OMPEACIIATh, TIPH
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KaKHX MCXOJHBIX JAHHBIX BO3MOXKHO IOJTyYeHHE YKa3aHHBIX
pe3yJIbTAaTOB; BBISIBIATH JaHHBIE, KOTOPHIE MOTYT IPUBECTH K OIIHMOKE
B paboTe mporpaMmel; GOPMYJIUPOBATH MPEITIOKEHUS TI0 YITYUIICHUIO
MIPOrPaMMHOTO KOJIa;

- YMETh pa3pabaThIBaTh U pEan30BbIBATH B BUJIE MPOTrpamMM 0a30BbIe
AITOPUTMBI; UCIIOJIB30BATh B MPOrPaMMaXx JIaHHbIE Pa3IMYHbIX THUIIOB C
y4eTOM OrpaHWYEeHMI Ha JIMAIa30H UX BO3MOXKHBIX 3HAUCHUH,
NPUMEHSTH MPH PEIICHUH 3a7a4 CTPYKTYPhI JAHHBIX (CITUCKH,
CJIOBapH, CTEKHU, OYEPE, IEPEBbs); IPUMEHSITH CTAaHIAPTHBIC U
COOCTBEHHBIE TIOIPOTPAMMBI JUIsi 00Pa0OTKH YHCIOBBIX TaHHBIX U
CHUMBOJIBHBIX CTPOK; HCIIOJIB30BATh MIPH Pa3pabOTKe MporpaMmm
OUOIMOTEKH MOAMIPOrPaMM; 3HATh (PYHKIIMOHAILHBIE BOZMOKHOCTH
MHCTPYMEHTAIIBHBIX CPEJCTB Cpebl pa3padOTKH; yMEHUE
MCIOJIb30BATh CPEICTBA OTIAJIKH IPOTPAMM B Cpejie
IPOrpaMMHUPOBAHUS; YMEHHE JOKYMEHTUPOBATh IPOrpaMMbl;

- YMETh CO3/1aBaTh BeO-CTPAHHUIIbI; YMEHUE UCIIOIB30BATh
AIIEKTPOHHBIE TAOIUIIBI JAJIs1 aHAJINW3A, [TPEICTABICHHUS U 00pabOTKU
JAHHBIX (BKJIIOYas BEIOOP ONTUMAJIBHOTO pEUIeHMs], T0A00p JIUHUU
TPeHJa, pelIeHre 3a/1a4 MPOTHO3UPOBAHUS ); BIIaIETh OCHOBHBIMHU
CBEJICHUSIMH 0 0a3ax JaHHBIX, HX CTPYKTYpE, CPEIICTBAX CO3AHUS U
paboThl C HUMH; HCTIOIB30BATh TAOIUYHBIE (PESIIIHOHHBIE) Oa3bl
JTAaHHBIX U CIIPABOYHbIE CUCTEMBI




2. CTpyKTypa M cojep:xkaHue 0011e00pa3oBaATeIbHON JUCHMILIHHbI

2.1. O0beM AUCHUIIMHBI U BUbI y4e0HOH padoThI

Bupg yueOHoi1 padoThI Oo6bem B
yacax®

O0bem 00pa3oBaTe/IbHON NPOrPaAaMMBbI JUCHUNIIMHBI 144
OcHOBHoOE coJepkaHue 144
BT. 4..

TEOPETUYECKOE 0OyUCHHE 22
MPAKTUYECKUE 3aHATUS 120
IIpomexyrounasi arrecrauus (AuddepeHIUPOBAHHBIN 5
3a4eT)

UTOI'O 144
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2.2. TemaTuveckuii JIaH U coiep:kanue JucuUNINHbI « AHpopmaTuka»

HaumenoBanue Copnepxxanue yueOHOro marepuasia (0CHOBHOe M NPodeccHOHAIBHO- Oo0bem ®opmupyemble
pa3/iesioB U TeM OPHEHTHPOBAHHOE), J1A00PATOPHbIE H MPAKTHYECCKHE 3AHATHS, IPHKJIAHOM 4acoB KOMIIeTCHIIUH
MOIYJIb (IIPH HAJTHYHUU)
OcHoOBHOe co/iep:KaHue

Paznea 1. Nudopmanus u nHGopMaALHOHHAA 1eATEJbHOCTD YeJI0BeKa 22
Tema 1.1. OcHoBHOE cofiepKaHue 2 OK 02
HNudpopmauus u [TonsiTne «nHGOpMaLUD) Kak QyHIaMEHTAIbHOE MOHITHE COBPEMEHHON HAYKH.
HH(}OpPMaALIMOHHBIE [IpencraBiaenne 06 OCHOBHBIX HH(OPMAITMOHHBIX ITPOLECCAX, O CUCTEMAX.
NPoLecchbl Konupoanue nnpopmanuu Muapopmanns 1 nHGOpMaMOHHBIE TPOLIECCHI

Teopetnueckoe o0yueHue 2
Tema 1.2. Ilonxoasl k | OCHOBHOE cofiepKaHUE 4 OK 02
H3MEpeHHI0 [Toaxomap! k M3MepeHnto HHpopMaIKH (CoaepKaTeIbHbIN, aa(paBUTHBIA,
uHopmanuu BEpOATHOCTHBIN). Equnauiibl usmepenus nnpopmanuu. MapopmarmonHbie 00beKThI

pas3INYHBIX BUAOB. Y HUBEPCAIBHOCTh AUCKPETHOTO (LIM(POBOro) NpeaACcTaBICHUs

uHpopmanuu. Ilepenaua u xpanenue uadopmarun. OnpeneneHue 00bEMOB

pa3IMYHbIX HOocuTenel nupopmanuu. ApxuB HHGOPMALIUU

[IpakTueckue 3aHATHS 2
Tema 1.3. Komnbrorep | OcHOBHOE cofiepxaHHe 2 OK 02
U nudposoe IIpyuHIUITBI TOCTPOEHUS KOMITBIOTEPOB. [ IpUHIIUIT OTKPBITON apXUTEKTYPHI.
npeacTraBJjieHne Marucrpans. AnnapaTHoe yCTpOMCTBO KOMIIbIOTEpA. BHENmHAA namaTh. Y cTpoiicTBa
uHopMmanuu. BBOAA-BbIBO/A. [Tokonenus O9BM. Apxurexktypa 9BM 5 nokonenus. OcHOBHBIE
YerpoiicTBo XapaKTepUCTUKHN KoMIbIoTepoB. [Iporpammuoe obecnieuenue: kiaccuukanus 1 ero
KOMIIbIOTEPA Ha3HaueHHe, CETeBOE MPOrpaMMHOE oOecrieueHne

Teopetnueckoe o0yueHue 2

OcHoBHOE cofiepKaHue 4 OK 02
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Tema 1.4.
KoxupoBanmue
uHopmanuu.
CucreMbl CUHCJIEHUS

[IpeacraBienue o pa3IuYHbIX CUCTEMAX CUMCIICHUS, TPEICTABICHUE BEIIECTBEHHOTO
YHCJIa B CUCTEME CUMCIICHUS C JTI0OBIM OCHOBAHUEM, MIEPEBOJI YUCIA U3 HEJACCATUIHOM
MO3UIIMOHHON CUCTEMBI CUMCIICHUS B IECATUYHYIO, TIEPEBO/I BEIIECTBEHHOI'O YnCia U3
10 CC B apyryto CC, apudmerndeckue aeiictus B pasabix CC.

[IpencraBieHne YUCIOBBIX JAHHBIX: OOLIUE MPUHIUIBI IPEICTABICHUS JaHHbBIX,
¢dbopMaThl IpeICTaBICHUS YUCEIL.

[IpencraBieHne TEKCTOBBIX JaHHBIX: KOJOBBIE TaOIUIIBI CHMBOJIOB, 00bEM TEKCTOBBIX
JTAHHBIX.

[TpencraBnenne rpadUIECKUX TaHHBIX.

[IpencraBienne 3ByKOBBIX TaHHBIX.

[IpencraBienue BUACOIAHHBIX.

KoaunpoBanue naHHbIX TPOU3BOIBHOTO BUIA

HpaKTI/I‘{CCKHe 3aHATHUA

Tema 1.5. Dj1eMeHTBI OCHOBHOE COJIep>KaHUe OK 02
KOMOUHATOPHKH, OCHOBHBIE TIOHSTHS ANT€OPHI JJOTUKH: BBICKA3bIBAHKE, TIOTUUECKHE OTIepalii,
TeOpUHU MHOKECTB 1 MOCTPOEHNE TAOIHIIBl MICTUHHOCTH JIOTHYECKOTO BhIpakeHus. [ padudeckuit meron
MaTeMaTH4ecKoi anreOpsl Joruku. [lonsTre MHOKecTBa. MOIHOCTh MHOXKeCTBa. Oniepaiiuu Haj
JIOTUKH MHO’KeCTBaMU. Pelienune jornueckux 3aaay rpauueckium crnocooom
[IpakTuueckue 3aHATUS
Tema 1.6. OcHOBHOE coziepKaHue OK 01
Komnbrorepusnie cern: | KommbsroTepHbie cetn ux kiaccudukamnus. Pabora B mokanpHO# cetu. Tomonorun OK 02
JIOKAJIbHbBIE C€TH, CeTh | JOKaIbHBIX ceTel. OOMeH manabiMu. [1obanbHas cets MuTepuer. IP-agpecanms.
HNuTepHer [TpaBoBbIe OCHOBBI pabOTHI B ceTh HTEpHET
Teoperuueckoe oOyueHue
Tema 1.7. Cnyx0b1 OcHOBHOE coziepKaHue OK 02

HNurepHera

Ciyx0Ob1 1 cepBucsl IHTepHETA (JIEKTPOHHAS 110YTa, BUJCOKOH(PEPEHIINH, GOPYMBI,
MeCCeH IKepbl, corfnanbHble ceTn). [Touck B UHTepHeTe. DNeKTpoHHAsT KOMMEPIIUS.
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[udpoBbie cCepBUCH TOCYAAPCTBEHHBIX YCIYT. JlocTOBepHOCTS HH(POPMAITUH B
Nurepuere

[TpakTuyeckue 3aHATHSA 2
Tema 1.8. CeteBoe OCHOBHOE COJIep>)KaHUE 2 OK 01
XpaHeHHe JaHHBIX U Opranuzanus JMYHOro MH(GOPMaIMOHHOI0 IpocTpaHcTBa. O0IauHble XpaHUWINIIA OK 02
u(ppoBOro KOHTEHTA naHHBIX. Pa3nenenue nmpas gocTyna B 001adHbIX Xpanuiuimax. KomiekruBHas padoTta

Haj fokyMeHTamu. CobmoaeHne Mep 0€30MacHOCTH, MPEIOTBPAIIAIONINX HE3AaKOHHOE

pacnpocTpaHEeHUE MEPCOHATIBHBIX JaHHBIX

[IpakTrueckue 3aHATUS 2
Tema 1.9. OCHOBHOE COJIep>KaHue 2 OK 01
HNudopmaunonnas Hudopmanmonnas 6ezonacHocTs. 3ammra nndopmanuu. Madopmanmonnas OK 02
0e30I1acHOCTD Oe3omacHoCTh B MUpe, Poccuu. BpenoHocHble mporpaMMbl. AHTUBHUPYCHBIE

nporpammsl. besonacHocts B IHTepHETE (CETEBBIE YTPO3bl, MOIIIEHHUYECTBO). TpeHabl

B Pa3BUTUHU IHU(PPOBHIX TEXHOJOTHIA; PHCKH U TPOTHO3BI HCIIOJIb30BAHHS UPPOBBIX

TEXHOJIOT U P pelieHnH MpodeccnoHaNbHbIX 3a7jaun

Teoperuueckoe oOyueHue 2
Pasnea 2. Hcnonb3oBaHue NPOrpaMMHBIX CHCTEM M CEPBHCOB 22
Tema 2.1. O0pabdoTka | OCHOBHOE coJiepKaHUE 4 OK 02
uHopManum B TekcToBble JOKyMEHTBI. Bubpl TporpaMMHOT0 obecreueHus st 00paboTKH TEKCTOBOM
TeKCTOBBIX uHpopmanuu. Co3gaHue TEKCTOBBIX IOKYMEHTOB Ha KOMIIbIOTEPE (OTeparuu BBOJA,
npoueccopax peaakTUpoBaHus, popMaTUPOBAHUS)

[TpakTHueckue 3aHATHS 4
Tema 2.2. Texnonorun | OCHOBHOE cofepKaHHE 4 OK 02
CO31aHMS MHoroctpannuHble TOKyMeHTbl. CTpyKTypa J0KyMeHTa. [ unepTeKcToBbIe JOKYMEHTHI.
cTpykTypupoBaHubiX | CoBmecTHas paboTa HaJ JokyMeHTOM. [11aGnoHsI.
TEKCTOBBIX [TpaKTHYECKHE 3aHATHUSI 4
AOKYMEHTOB
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Tema 2.3. OcHOBHOE cojiepKaHue 4 OK 02
Komnbrorepuas Kommnbrotepraas rpaduka u e€ Buabl. @opMaTsl MyJIbTUMEIUHHBIX (ailsioB.
rpajguka u I'padpuaeckue penakropsl (IIO Gimp, Inkscape). [IporpamMmel 1o 3anucu u
MYJbTHMEINA penaktupoBanus 3Byka (I10 AynnoMacrtep). [Iporpammel penaktupoBanus Buzaeo (11O

Movavi)

[TpakTrueckue 3aHATHS 4
Tema 2.4. Texnosorun | OCHOBHOE CoOJiep)KaHUE 4 OK 02
00padoTKu TexHoMOTHH 00PAOOTKH PA3TMYHBIX OOBEKTOB KOMITBIOTEPHOU rpaduKu (pacTpoBbIe U
rpaguyeckunx BEKTOpHBIE N300pakeHus, 00paboTKa 3ByKa, MOHTAK BUJIEO)
00bEKTOB [TpakTHyeckue 3aHATHS 4
Tema 2.5. OCHOBHOE COJIep>KaHue 2 OK 02
IIpencraBiienue Buapl koMnbroTepHBIX Tipe3eHTanuid. OCHOBHBIE 3Tarbl pa3pab0TKH MPe3eHTAIUH.
npogeccuoHAIbLHOM Anumarus B nipezentanud. [llabmonsl. KoMmo3uius 00beKTOB Mpe3eHTaNH
uHdopmanuu B Buae | [IpakTuueckue 3aHATUS 2
npe3eHTanui
Tema 2.6. OcHOBHOE coziepKaHue 2 OK 02
NHTepakTUBHBIE U [Tpuntmne! MmyabTHEMenUs. IHTepakTHBHOE MpecTaBleHNue HHPOPMAIIH
MYJIbTHMeIUHHbIE [TpakTHyeckue 3aHATHS 2
00beKTHI Ha cJaiiie
Tema 2.7. OcHOBHOE coziepKaHue 2 OK 02
I'mneprexcrosoe A3k pazmetku runeprekcta HTML. Odopmiienne runeptekcToBoit cTpaHulsl. Beo-
NpeaCTaBJIeHUe cailTbl U BEO-CTPAHUILIBI
uHdopmanuu [TpakTHdeckue 3aHATHS 2
Pa3nea 3. NudopmannonHoe MogeTMpOBaHHe 28
Tema 3.1. OcHOBHOE coniepKaHue 2 OK 02
Mopaeau u [IpencraBienue o KOMIbIOTEPHBIX MOAENAX. Buibl Moaeneil. AJeKBaTHOCTh MOJIEIIH.
MoO/leJINpOBaHue. OCHOBHBIE 3Tarbl KOMITBIOTEPHOTO MOJICTUPOBAHMS
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JTansl Teoperuueckoe oOyueHue
MO/1eTHPOBAHHUSA
Tema 3.2. OCHOBHOE COJIep>)KaHUE OK 02
Cnuckmu, rpadnol, Crpykrypa uapopmanun. Cucku, rpadsl, 1epeBbsi. AJITOPUTM MOCTPOCHUS JepeBa
JepeBbsi peuieHuit
Teoperuueckoe oOyueHue
Tema 3.3. OcHOBHOE coziepKaHue OK 02
MaremaTnueckue ANTOpUTMBI MOJEJIMPOBAHUS KpaTYaUIIUX MTyTeH Mex 1y BeplIuHaMU (AJITOpUTM
Mo/eJu B JeiikcTpsl, MeTo] TMHAMUYECKOTr0 IPOrPaMMUPOBAHHUS). DJIIEMEHThI TEOPUHU UTP
npogeccuoOHAIBLHOM (BBIUTPBIIIHAS CTPATETHS])
odacTn [TpakTHdeckue 3aHATHS
Tema 3.4. IlonsaTue OcHOBHOE coziepKaHue OK 01
AJITOPUTMA H [Tonsitue anropurma. CpoiicTBa anropurma. CriocoOsl 3anucu anropurma. OCHOBHBIE
OCHOBHbIE AITOPUTMUYECKHE CTPYKTYPBI. 3allUCh AJITOPUTMOB Ha S3bIKE TPOTrPAMMUPOBAHMUS
AJITOPUTMHYECKHUE (Pascal, Python, Java, C++, C#). AHanu3 anropuTMoB ¢ IIOMOIIbIO TPACCHPOBOUHBIX
CTPYKTYPBI TabIuUIL
[TpakTHueckue 3aHATHS
Tema 3.5. OcHOBHOE coziepKaHue OK 02
AHanu3 anropuTMoB B | CTpyKTYpHpOBAaHHBIC THITHI TaHHBIX. MaccuBBL. BecrioMoraTenbHbIe anropuTMbl. 3a1adun
npogeccuHoOHATbHOU MOMCKA JIEMEHTA ¢ 3aJJaHHBIMU CBOMCTBaMU. AHAJIU3 TUIIOBBIX AJITOPUTMOB 00pabOTKH
obJsacTu YKCEJl, YUCIIOBBIX NTOCIEA0BATEILHOCTEN U MACCUBOB
Teoperuueckoe oOyueHue
[IpakTueckue 3aHATHS
Tema 3.6. Basbl OCHOBHOE COJIepKaHNe OK 02

JaHHBIX KaK MOje]b
npeaMeTHOM 00J1acTH

ba3bl maHHBIX KaKk MOJENh MpeMeTHON 00macTu. TaOauIel v peisuoHHbIe 0a3bl
JTAHHBIX

TeopeTI/Iqecxoe o6yquHe
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[IpakTueckue 3aHATHS

Tema 3.7. Texnosorun | OCHOBHOE CoJiepKaHUE OK 02
00padoTKM Ta6mmunebrit mporteccop. [IpueMsl BBoa, peakTupoBanus, popMaTUpoBaHUS B
HH(popMaNNU B TabInyHOM Mpoueccope. Anpecanusa. CopTUpoBKa, PUIbTpALIMs, YCIOBHOE
3J1eKTPOHHBIX dbopmaTupoBanue
Tabdaunax [TpakTH4eckue 3aHsATHS
Tema 3.8. @opmyasl 1 | OcHOBHOE cojiepiKaHue OK 02
(pynkuuu B @opmybl 1 GYHKIHMA B JIEKTPOHHBIX Tabnunax. Berpoennsie GpyHKIMM 1 Mx
3JIEKTPOHHBIX UCIONIb30BaHue. MaTreMaTuueckue u ctaTuctuueckue GyHkiun. Jloruueckue GpyHKuuu.
Tabdaunax OunancoBble PyHkimu. TexcToBble GyHKIUN. Peanuzanus MaTeMaTHueCKUX MOJIesiel B
AIEKTPOHHBIX TaOIHIIAX
[IpakTrueckue 3aHATUS
Tema 3.9. OcHOBHOE coziepKaHne OK 02
Busyanuzanus Busyanuzanus JaHHbIX B 3J1€KTPOHHBIX TaOIHIaxX
JaHHBIX B
IEKTPOHHBIX IIpakTHueckue 3aHATHS
Ta0JIMIax
Tema 3.10. OcHOBHOE coziepKaHue OK 02
MopeanpoBanue B MonenupoBaHue B 3JIEKTPOHHBIX TabauIax (Ha npuMmepax 3aaad u3 npodhecCuoHaIbHOM
3JIEKTPOHHBIX obnacTn)

Tadauuax (Ha
npuMepax 3aaa4d u3
npogeccuoHAIbHOU
o0J1acTH)

[IpakTueckue 3aHATHS

IpodeccnonanLHO-0PHEHTHPOBAHHOE COMEPKAHME (COAePKAHNE NPHKJIATHOIO MOIYJIsA)>

3 O6pasoBaTesibHan opraHM3auma OCyLLeCTBASET BbIBOP ABYX Moy /el
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IpuxkiaaxHoit MoayJib
1

OCHOBBI aHAJIUTHKH U BU3yaJIU3allUM JaHHBIX

36

Tema 1.1. Moaenu Conepxanue 8 OK 02
NAHHBIX Hancrpotika Excel Power Pivot, TabnuuHoe npeacTaBieHUe JaHHBIX, IKCIIOPT JaHHBIX,

MO/JIEJIH TaHHBIX, OOJIBIINE TaHHBIE

Teoperuueckoe oOyueHue

[IpakTueckue 3aHATHS
Tema 1.2. Coneprkanue OK 02
Buszyanusanus Ananutnueckuii cepuc Yandex Datal.ens: O6muii 0030p, Bo3MoxxHOCTH. Perucrparus,
JAHHBIX unTepdeiic. Mapkermneiic, noakmodenue. Co3gaHue 4apToB U JaIO0Op0B

Teoperudeckoe oOydeHue 2

[IpakTrueckue 3aHATUS
Tema 1.3. IloTokn Coneprkanue 6 OK 02
JAHHBIX

Ananutnuecknii cepBuc Yandex Datalens: [Totoku nannsix. [logkimtoueHne K CUETINKY

Yandex MeTpuku

Teopetnueckoe o0yueHue 2

[IpakTueckue 3aHATHS 4
Tema 1.4 Illpunstue Conepxanue 6 OK 02
pelIeHni Ha OCHOBE Ananutnueckuil cepuc Yandex Datalens: IIpunsiTue perieHuii Ha OCHOBE JaHHBIX. IIK...
JAHHBIX ['eonannsble. TernnoBbie KapThl

Teopetnueckoe o0yueHue 2

[IpakTueckue 3aHATHS 4
Tema 1.5 IpoexTHasn Coneprxanue 10 OK 02
padora. Keiic ananu3a | Ananutnueckuii cepsuc Yandex Datalens: PaboTa ¢ nataceramu. Keiic anannsa qaHHBIX
AAHHBIX [TpakTHyeckue 3aHATHS 10
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IpuxkiaaxHoit MoayJib
2

AHAJIMTHKA U BU3yaJu3auus J1aHHbIX Ha Python

36

Tema 2.1. Beenenne B | Comepxkanue 2 OK 02
A3BIK WuTepakTuBHas cpeaa nporpaMmMmupoBanue Ha Python. BBoa 1 BeIBOA TaHHBIX.
NPOrpaMMHPOBAHUSA Oyuknuu print(), input(). Tunsl qanHbIX. MaTeMaTHuyecKue onepayuy ¢ LHeIbIMU 1
Python BEIIECTBEHHBIMU YHCIAMHU
[TpakTrueckue 3aHATHS 2
Tema 2.2. Conepxanue 4
OcHOBHBIE [ToHsiTHE TOTMYECKUX BBIPAKEHUN U onepanuil. J{n3broHKINS, KOHBIOHKIIMS, OK 02
aJrOpUTMHYECKHE orpunanue. Tabnauua ucrunHocty. [Iposepka ycnosus B Python. Cunrakcuc
KOHCTPYKIHH HA uncrpykiui if, if-else, if-elif-else. Peanuzanus nuknndeckux anroputmos B Python.
Python @®ynkuus range(). Cunrakcuc nuukia for, nuxia while
[TpakTHdeckue 3aHATHS 4
Tema 2.3. Coneprkanue 6 OK 02
Pa6ora co cmuckamu u | [Tonstue ciincka B Python. Co3ianue u cunthiBaHHEe CIUCKOB. DYHKIIUU U METO/IbI
CJI0BapAMHU cnrickoB. [lonsitre cnoBaps. Otinuaust cioBapeit oT ciuckoB. Co3anue cioBapsi.
Merons! cinoBapeil. [IpuMeHeHNe CIMCKOB U CIIOBAPEN B PEAIbHBIX 3a]1a4yax.
IIpakTHueckue 3aHATHS 4
KontponbHbie paboTbl 2
Tema 2.4. Conepxxanue 8 OK 02
AHAJIUTHKA JAHHBIX [MousTHe maHHbIX, OonbIKX TaHHBIX. Habops! qanubix. [Tnardopma Kaggle.
Ha Python bubnuorexa Pandas. O6bextol Series u DataFrame. I[Tonyuenue oOrielt HHGOPMALIUN O
NMaHHBIX. IHaeKcanys Mo ycaoBUsSIM M M3MEHEHHUE JJAHHBIX B TA0JIHIAX.
[TpakTuyeckue 3aHATHS 8
Tema 2.5. Copnepxanue 6 OK 02

[TousTue CTaTUCTHUKH, ONUCATCILHOM CTaTHCTUKU. ONHcaTeIbHBIN aHAIIN3 JaHHBIX.
OCHOBHBIEC OITACATEIBHBIE CTATUCTHYECKUE BETHUNHEI (‘—IaCTOTa, cpE€aHee
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AHaJIu3 JAHHBIX Ha

apudmeTnyeckoe, MearaHa, Mo/ia, pa3Max, CTaHIapTHOE OTKIOHeHHE). DyHKINUN

NMPAKTHYECKUX onucaTenbHoli cratucTuku B Python Pandas. I1pakTrka BeIYMCIEHHS OMHCATENBHBIX
npuMepax cTaThcTUYecKuX BeanuuH B Python Pandas
[TpakTuyeckue 3aHATHSA 6
Tema 2.6. Copnepxanue 6 OK 02
OcHOBBI Heo6xonumocThs BU3yanu3aluy AaHHBIX JUIs aHan3a. [lonsaTre HayuyHOl rpaduku.
BH3YAJIU3ALHU bu6nuorexa Matplotlib. [Tousitue pucynka B Matplotlib. OcHoBHBIE BUbI TPadUKOB
AAHHBIX (rucTorpaMMsl, AMAarpaMMBbl paccesiHUs, AMarpaMma pa3maxa, JMHeHHbIH rpaduk,
KpyroBas IMarpaMma, TeIioBble KapThl). OCHOBHBIE IpadyuuecKue KOMaH /bl B
Matplotlib
[IpakTuyeckue 3aHATHS 6
Tema 2.7. Coneprkanue 4 OK 02
IIpoexkTHast padoTa XapakTepuCTUKa OCHOBHBIX 3TAIOB IIpoliecca aHajau3a JaHHbIX. [loroToBka 1aHHBIX.
«AHaJIU3 00JIBIINX HccnenoBanue u Bu3yanu3anus AaHHbIX. [locTpoeHue mpeackazaTesibHOW MOJIEIH.
AAHHBIX B WuTepniperanyst pe3ynbTaToB aHaian3a. Peannsanysi OCHOBHBIX 3TAIoOB Mpoliecca
npogeccuHOHATbHOU aHaJIM3a JJaHHBIX Ha puMepe Habopa JaHHBIX U3 MpodecCHOHaIbHOU chepbl
chepe» [TpakTudeckue 3aHATHS 4
Ipukaagnoi Mmoayab | OCHOBBI HCKYCCTBEHHOT0 HHTE/IJIEKTA 36
3
Tema 3.1. Copnepxanue 2 OK 02
HckycerBeHHBbIN
MHTEJLIeKT: onsiTHe, | CYIIHOCTb MOHATHS “HCKYCCTBEHHBIN HHTEILICKT”, HCTOPUs Pa3BUTHS HCKYCCTBEHHOTO
cepbl npHMeHeHHs MHTEJUIEKTA, «CJIA0bI» UCKYCCTBEHHBIN MHTEIIEKT, «CUIbHBIN NCKYCCTBEHHBIH
WUHTEJUIEKT, Chpephbl IPUMEHEHUS U TEPCIIEKTUBBI PAa3BUTHS UCKYCCTBEHHOTO HHTEIICKTA
Teoperuueckoe oOyueHue 1
[TpakTHyeckue 3aHATHS
Coneprxanue 2 OK 02
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Tema 3.2. Mamunnoe | [loHATHE ¥ BUABI MAIIMHHOTO O0YYeHMs; 00yUeHHE ¢ yuuTeneM, ooyueHue 6e3 1IK
o0y4eHue: NOHsATHE, yUuTels, 3a/1a4a PErpeccuH, 3ajada KiacCu(pUKaIuy, 3a/1a4a KiacTepu3amnuu, oToop
BU/IbI JAHHBIX JJIS1 MOJETH MAIIMHHOTO O0yYCHHS
Teopernueckoe oOydeHue 1
[TpakTHueckue 3aHATHS 1
Tema 3.3. dTansl Conepxanue 4 OK 02
pa3padoTKu MoeH Dranbl pazpaboTKH MOJIEIN MAIIMHHOTO O0YUYEHHUS: ONpECIICHHE 1IeJIU 1 3a1a4 (11eJb
MaIIMHHOI0 00y4eHHs. | KaK MOJICIIb pe3yJIbTaTa, OTIUYMS LIEJU OT 3324, MCTPHKH JJIsl OLICHKU pe3yJIbTaTa),
Buoanorexn cOOp M MOATOTOBKA JaHHBIX, pa3pab0OTKa MO, TECTUPOBAHUE MOJICTH (BaIH AL
MAILIHHHOIO 00y4eHusi | mozenu). [IpoGiemMsr epeoOyueHus. bUOIMOTEKH MAITMHHOTO O0YYCHUS
Teopetnueckoe o0yueHue 2
[IpakTueckue 3aHATHS 2
Tema 3.4 JIuneiinan Conepxanue 6 OK 02
perpeccus [TonsTre TUHEHHON perpeccuu, meneBas GyHKIUs, JJMHEHHOE YPaBHCHHE,
TOMOCKEJIAaCTUYHOCTh JaHHBIX; MOAO0P KO3(h(HUIIMEHTOB TUHEHHOTO ypaBHEHUS.
Co3nanue, 00yuyeHue U OLleHKa MOJIENN IMHEHHON perpeccuy; HeJMHeHHbIe QYHKIUU
Teopernueckoe 00yueHUst 2
[IpakTrueckue 3aHATUS 2
Tema 3.5 Conepxanue 6 OK 02
Kuaaceupukanus. [lenu u 3apaun kinaccuukauuu. [lpumeps! pemeHus 3aad KJIacCU(pUKALUU C
JlorncTuyeckas MOMOIIIbIO0 UCKYCCTBEHHOTO MHTeIIeKTa. JInHeiHbIi KiaccudukaTop, THIEpIIoCKOCTb,
perpeccus OuHapHas KIaccu(pHUKaIus, MyIbTHKIacCOBas KJIaccu(HKaIus; co3anue, o0yueHue u
OLIEHKA MOJIEJIN JIOTUCTUYECKOU PETPECCHH.
Martpuiia omuboK, METPUKHY KadecTBa JJOTUCTHUECKON perpeccuu
Teopernueckoe o0yueHue 2
[TpakTueckue 3aHATHS 2
Conepxxanue 4 OK 02
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Tema 3.6 lepeBbst HepeBo pemenuit, arpuOyThl, 3pPEKTUBHOCTH pa3dueHus, riryOuHa nepesa, uiaes 1IK
pemenuii. Ciy4aiiHbIi | alropuTMa CIy4yailHOro jeca, IPUHIMII MyAPOCTHU TOJIIIbI, CIIy4alHbIH JIEC ISl pELIeHUs
Jjec 3a[a4u KIacCU(UKAIMH U PErpeccun
Teopernueckoe oOydeHue 2
[TpakTnyeckue 3aHATHA 2
Tema 3.7 Conepxanue 4 OK 02
Kaacrepusauus Knacrepusanus, anroputm k-cpenHux, HEHTPOU, paCCTOSTHIE MEX/y TOUKaMHU,
pelIeHre 3a]a4ul KJIacTepU3aliu
Teopetnueckoe o0yueHue 2
[TpakTuyeckue 3aHATHS 2
Tema 3.8 O0001menne Coneprkanue 4
U CHCTeMaTH3auus Brinonnenue npoektHoN padoThl «Co3/1aHNe CUHKBEWMHOB U BU3YaJIbHOM KapThl 3HAHUM OK 02
OCHOBHBIX NOHATHIA 110 | [T0 MATMHHOMY OOYYECHHUIO»
MaIlIHHHOMY IIpakTHueckoe 3aHsaTHE 4
00yuYeHHU10
Tema 3.9 PazpaGorka | Coxep:kanue 4 OK 02
MO/e/I MAaIIMHHOT 0 Brimonnenue npoektHoi padora «PazpaboTka Moieny MalImHHOTO O0yYeHUs JJIst
o0y4eHus st peleHus 3a/1aun Kiaaccu(uKaumy: U3yuyeHne, aHajau3 1 Mpeodpa3oBaHue TaHHbIX;
pelueHusi 3a1a4u BBIOOp MOJIENH, €€ O0y4YeHHE; OIICHKA KauecTBa padOThl MOJIEH; pa3padoTKa
KJIaccupuKanum MIpe3EHTAlMH; BHICTYIIJICHHE
[IpakTueckue 3aHATHS 4
[Ipukjagnoi MmoayJib OcHoBbl 3D moaeanpoBanust 36
4
Tema 4.1 Cucrema Conepxxanue 2 OK 02
TPeXMepHOro CucreMbl aBTOMaTU3UPOBAHHOTO IMPOEKTUPOBAHMS: HUCTOPUS, Ha3HAUEHUE, MPHUMEPHI.
MOJEeTHPOBAHUSA KOMIIAC — KOMIInekc ABromatusupoBanHbix CucreM. 3amyck cuctembl KOMITAC-

3D. Untepdeiic cucteMb
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KOMIIAC-3D LT. Teoperuueckoe oOyueHue 1
OxkHo /lokymeHTa IIpakTHueckue 3aHATHS 1
Tema 4.2 OcHOBHBIE Coneprxanue 10 OK 02
NpHeMbl CO31aHUsA [TocTpoenue reoMeTpuyeCKUX IPUMUTHBOB (OTPE3KOB, MPSMOYTOJILHUKOB,
reoMeTpHYecKHX TeJsl OKpY>KHOCTH ). MHOTOIpaHHHUKH U TeJia BPaIlleHHsI: BUJbl MHOI'OI'PaHHHUKOB, 3JIEMEHThI
(MHOIOrpaHHHKM, T€JA | MHOTOIPAHHUKA, IPUMEPHI TEOMETPUYCCKUX TEJl, OTPAHUUCHHBIX IJIOCKUMHU
BpallleHHs, ICKU3bI, MOBEPXHOCTSAMU, 3JIEMEHTHI TEJI BpallleHus (0uepKoBasi 00pasyrolias, OCh BpallleHus,
rpynmbl MOBEPXHOCTh BpallleHus, OCHOBaHHUE). OCHOBHBIE IPUEMBI IOCTPOECHUS
reoMeTpUu4YecKHX TeJI) | MHOTOTPAaHHUKOB M Tell BpamieHus. [loctpoenue sckn3oB. Co3aHue rpymiibl
reOMETPUYECKUX Tell
Teopetnueckoe o0yueHue 2
[TpakTuyeckue 3aHATHSL 8
Tema 4.3 Conepxanue OK 02
Penaxkrupoanue 3D | CymHOCTbh NOHATHS «PEIAKTUPOBAHKEY, 3a/1a4U PEIAKTHPOBAaHMsI ICKH30B, 3d 12
moneseid. Coznanme 3 | Mojesieid, OCHOBHBIE CrtocoObI penaktupoBanust 3 D moaeneit. Cozmanue 3 D mojaeneii ¢
D mopneneii. OTcevenue | sjneMeHTaMu 3aKkpyrieHus (Ckpyrienus) u ¢packamu. Cozaanue 3d Mozeneit o
YacTH JeTaau IUIOCKOMY YEpTEXY IOCPEACTBOM ONepalvy «BpalleHus». Pacceuenne neranu
IUIOCKOCTBIO
Teopernueckoe o0yueHue 2
[TpakTrueckue 3aHATHS 10
Tema 4.4 Co3nanue 3d | Conepxanue 12 OK 02
MoaeJeld npocredmnx | BrimonHenue npoekTtHoM paboTel «Co3nanue aBTopckux 3d Mozenei»: BbIOOp
00BbeKTOB IPOCTEUIINX 0OBEKTOB (OBITOBBIX, TEXHUUYECKUX U CTPOUTENBHBIX) JUIsl CO3IaHUS
MoOJIeNU (CaMOCTOATENbHO MITH ¢ TOMOILBIO IIpenoaBaressi); 000CHOBaHHE BbIOOpa,
co3/1aHle MOJIeNH 00BEeKTa, MOArOTOBKA MPE3EHTAIIMU U MPE/ICTaBIEHUE BBITIOTHEHHON
MOJIENH
[IpakTueckue 3aHATHS 12
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IpuxkiaaxHoit MoayJib

Pa3paborka Bed-caiiTa ¢ MCIIOIb30BaAHUEM KOHCTPYKTOpa Tuiabaa

36

5
Tema 5.1. Conepxanue 4 OK 02
Koncrpykrop Tuabaa | O6muii 0630p. BosmoxxHocTn KoHCTpyKTOpa. brubnmoreka 61mokoB. I'paduueckmii

penaktop Zero Block. ITanens ynpasnenus caiiramu. Beioop tapuda. Dxcnopra koja

Teopernueckoe oOydeHue 2

[TpakTuyeckue 3aHATHSL 2
Tema 5.2 Co3aanue OCHOBHOE COJIep>KaHue 4 OK 02
caiita Coznanue caitra. Hauano pa6otsl. Hactpoiiku. Llpudt. LiBet. Coznanue namnox.

Teoperudeckoe oOydeHue 2

[TpakTuyeckue 3aHATHS 2
Tema 5.3. Co3panune Coneprkanue 4
Pa3IUYHBIX BHI0B Co3nanue crpanull. Cnucok crpanuil. PaboTa ¢ oTAeIbHBIMY CTpaHULIAMHU (HAaCTpOiiKa,
CTPaHHUIL IPEIIPOCMOTP, MyOIHKaLMsl, PEIaKTUPOBAHHUE, CITUCKH)

[IpakTueckue 3aHATHS 4
Tema 5.4. Conepxanue 4 OK 02
Cranpaprablie 010kn | Co3gaHue J9HAMHTA U3 CTAHAAPTHBIX OJIOKOB Ha BBIOPAHHYIO TEMY

[TpakTuyeckue 3aHATHS 4
Tema 5.5. Ilanean Conepxanue 4 OK 02
HABHUTallMHU Hynesoii 650k (co3nanue, naHenu HaBUTalluK, JOCTYITHbIE 3JIeMeHThl). PaboTa ¢

TEKCTOM, U300paKEHUSIMU U BUJIEO

[TpakTyeckue 3aHATHS 4
Tema 5.6. Hactpoiika | Conepxkanue 6 OK 02
IJIABHOM CTPaHULbI Caiit: HacTpoiika JoMeHa, BBIOOD IIaBHOW CTPAaHMUILIbI, CTATUCTHKA, SIHAEKC METPHKA,

Hactpoiika HTTPS.

Teopernueckoe o0yueHue 2

[IpakTueckue 3aHATUS 4
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Tema 5.7. IlpoektHas Conepxanue 10 OK 02
pabota ¢ ITpoextHas pabota «Co3naHue UHTEPHET-MarasuHa
HCTIONIb30BaHUE [IpaKkTHUYecKue 3aHATHS 10
KOHCTpyKTOpa Tuibna
Hpuxaaxnoit Mmoayiab | TexHosiorum npoaBu:kenusi Bed-caiita B UnTepHere 36
6
Tema 6.1. UnTepHer- Conepxanue 6 OK 02
MapKeTHHT WHTEepHET-MapKEeTHHT: TIOHATHE, UHCTPYMEHTHI IHTepHET-MapKeTHHTa, NCCIICTOBAaHHE
KaK 2JIEMEHT WHTEPHET-MapKETHHTA
Teopetnueckoe o0yueHue 2
[TpakTuyeckue 3aHATHS 4
Tema 6.2. MeToabl Conepxanue 6 OK 02
NPOIBH:KEHHSA B banHepHas 1 KOHTEKCTHAs pEKJIaMbl, peKiiama B pacChlIKax, pekiiama B 0J10rax,
HNuTepHete COOOIIECTBAX, COLUATBHBIX CETAX; BUPYCHBIM MApPKETHHT
Teoperuueckoe oOyueHue 2
[TpakTyeckue 3aHATHS 4
Tema 6.3. Pazinmunbie | OCHOBHOE cofepKaHHe 6 OK 02
cnoco0bl padoThI ¢ CrniocoOsl nony4eHus Tpaduka: onpeaeneHue Tpadpuka, OCHOBHbIE CIIOCOOBI MOTyUEHUs
KOJIMYeCTBOM Tpaduka, 0co0eHHOCTH KOHTeKCTHOU pekiambl, SEO u SMO npoasuxeHus
noceTuresen Teoperndeckoe oOydeHue 2
[TpakTyeckue 3aHATHS 4
Tema 6.4. IlonckoBasa | Conepxkanue 6 OK 02
ONTHMH3AIHUS Onrummsanus kouteHTa st Sunekc, Rambler u Google, maaexkcupoBanue caiita
KOHTEHTAa TIOWCKOBBIMU CHCTEMaMHU
Teopernueckoe o0yueHue 2
[TpakTuyeckue 3aHATHS 4
Conepxxanue 6 OK 02
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Tema 6.5. Pexitamuas
KaMIIaHUHU B CCTHU

[TnanupoBaHue U MPOBEJCHNUE PEKIAMHOIN KaMITaHUH - IOCTAaHOBKA IieJieil, BEIOOp H/Hiu
pa3paboTKa HHCTPYMEHTOB, MECCE/IXK, BBIOOD ILIONIAI0K, OFOJKET, OLIEHKA

WHurepuer 3P PEKTUBHOCTH
Teopernueckoe oOydeHue 2
[TpakTHueckue 3aHATHS 4
Tema 6.6. [IpoexTHas Conepxanue 6 OK 02
pabora [TpoektHas pabota «IIpoexkTupoBanue pekinaMHON kamnaHuu B IHTepHeTe 1uis
«IIpoexTupoBanue KOHKPETHOU PO TyKIHH/PEIICHHST/ KOMITAaHHH/OPTaHU3aIlu N
PEKIaMHOM KaMIlaHui B | [IpakTHUECKUE 3aHSATHS 6
NuTepuere»
IIpukiagnoii monysis | BBenenue B Be0-pa3padoTKy Ha si3bike JavaScript 36
7
Tema 7.1. Cuntakcuc | Conepxanue 2 OK 02
U OCHOBHBIC NIOHATHA | Bripakenus, oneparopsl, T0004HbIE 3G (EKThI, HHCTPYKIUH, BBOA-BBIBOJ. [loHsATHE
JavaScript o0bekTa u nurepana. DBoorus ctangapra ECMAScript
Teoperuueckoe oOyueHue 2
Tema 7.2. Ynpasaenne | Conepxkanue 2 OK 02
NaKeTaMHu U Cucrema naketoB npm. Maunmanuzanus npoekra. Co3nanue daiina package.json.
3aBHCHMOCTSIMH JleBenonepckue 3aBUCIMOCTH
[IpakTueckue 3aHATHS 2
Tema 7.3. Conepxxanue 2 OK 02
IlepemeHnHbIe U OOBbsiBIEHNE IEPEMEHHBIX. DTall KOMIWISALMY U 3Tan ucnoiaHeHus. Ommoka
00J1acTH BUIMMOCTH. ReferenceError u Bo30yxaenue uckitoueHus. I nobanapHble nepeMeHHbe. Bunaumocth
IIpuMuTHBHBIE H Ha ypoBHe 0;ioka. CpaBHEHHE TPUMUTHBHBIX 3HAUEHUI
00bEeKTHbIE THIbI [TpakTudeckne 3aHATHS 2
JAaHHBIX
Coneprxanue 4 OK 02
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Tema 7.4. TypeScript u | Tunsl nanueix. O0bsBICHUE C aHHOTAIMEH TUNA. TpaHCIWIISIKA U 3aITyCK TPOEKTA.

cTaTu4ecKas OOnbsBiICHKE (B TOM YHCIIE C aHHOTALMEH ) U BBI30B (DYHKLIUI
Tunusanusa. @yakuun | Teopernueckoe oOyueHne 2
KaK CTPYKTYPHBIii [TpakTuyeckue 3aHATHSA 2

IJIEMEHT CUCHaApud U
KaK THII JaAaHHBbIX

Tema 7.5. OcHOBHOE coziepKaHne 4 OK 02
Yupasasirouue NmnepaTuBHBIN NOAXO K CO3IAHUIO KOoAa MporpaMmmMbl. MHCTpyKIIMK Kak
KOHCTPYKUMH MIPOTUBOIIOJIOKHOCTD BEIpaXeHMH. TepHapHbIid oniepaTop u uHCTpyKIwms If..else

LIuKIIBI CO CYETUYMKOM, TIPEAYCIIOBHEM/TIOCTYCIIOBHEM, HTEPALIMOHHBIC

Teopetnueckoe o0yueHue 2

[TpakTryeckue 3aHATHS 2
Tema 7.6. CTpoku u Conepxanue 4 OK 02
OMHapHbIE 1aHHbIe. Crpoka kak IpUMHUTHBHBIN TUIT JaHHBIX. [lepedop CTpoku ¢ TOMOIIbIO UTEpaLHii
Peryasipubie for..of, ncronp3oBanne FOHukoaa B JavaScript. OTauune OMHAPHBIX JAHHBIX OT CTPOK.
BbIpaKeHHUs ITouck coBnageHni ¢ peryasipHbIM BBIPAXKECHUEM

Teoperuueckoe oOyueHue 2

[TpakTHueckue 3aHATHS 2
Tema 7.7. MaccuBbl 1 | Coneprkanue 4 OK 02
MHOKeCTBa MaccuBsl kak Ha0OpbI 3HAYEHUH pa3HbIX TUIIOB, AOMYCKAIOUINX UTEpalnio. 3aJaHue

MaccuBa JitepaioMm. MeTosl MaccuBoB, B ToM uncie forEach u reduce. Bzaumusie

npeoOpa30BaHUs MACCUBOB U CTPOK. MHOXeCTBa Kak HaOOpbl HE IOBTOPSIOIINXCS

3HaueHul. [lonydyeHnne MHOXKECTBA U3 MaccuBa

Teoperuueckoe oOyueHue 2

[IpakTueckue 3aHATHS 2

Conepxanue 6 OK 02
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Tema 7.8.
JlutepanbHble
00bexThI. [IpoToTHIIBLI
H KOHCTPYKTOPBI.

JlutepanbHble 00BEKTHI KaK KOJUICKIIUH CBOMCTB M METOI0B. OTINYHS JTUTEPATHHBIX
00BEKTOB 0T OJI0KOB U MaccuBOB. JlOCTyIl K cBOMCTBaM U MeTojaM. Mcnons3oBanue
ccbutk this. BeI30B METO10B OHOTO 00BbEKTA OTHOCUTENBHO Apyroro. JlocTyn k
nporotuny oobekTa. Co3manne 0OBEKTa C MOMOIIBI0 KOHCTPYKTOPA

CaoiicTBa 1 MeTOABI Teopetnueckoe o0yueHue 2
[TpakTuyeckue 3aHATHSA 4
Tema 7.9. Monysin u Conepxanue 4 OK 02
Tpancnuasauus. DOM | Moaynu kak eAMHUIBI HE3aBHCUMOTO W30JIMPOBAHHOTO Ko/1a. IMIIOPT M AKCTIOPT U3
monyneit B ctiiie ES2015. Mcrione3oBaHre BO3MOXKHOCTEH TUTAHUPYEMBIX CIIEAYIOLIIX
BepCHil cTaHaapTa — npeodpazoBaHue kKoja ¢ nomoinsio Babel. Beenenue B Document
Object Model — 06bekTHY O MO/IENTb TOKYMEHTA BEO-CTPaHHIIbI
Teopetnueckoe o0yueHue 2
[IpakTrueckue 3aHATUS 2
Tema 7.10. lIpoexkTnas | Conepxanue 4 OK 02
padora. «Co3nanue [TpoexTHas padora «Co3aHne NPOCTEHIIIEro CEPBEPHOTO BEO-TPHIIOKEHHSD)
npocTrenero
CepBepHOro Bed- [IpakTueckue 3aHATHS 4
NPHJIOKECHUD)
Ipukaagnoi Mmoayab | BBegeHue B cozganue rpadpuyeckux uzodpaskenuii ¢ nomompbo GIMP 36
8
Tema 8.1. PacTtpoBasi mu | Conepxanue 2 OK 02
BeKTOpHas rpadguka. | OTMuus pacTpoBOH M BEKTOPHOM rpaduku. Mcnonb3oBaHne pacTpoBOi rpaduKu st
DopmaThl xpanenus ¢ororpaduii. @opmatsel PNG u JPEG. Konepranus ¢ 11e51bi0 CHUKEHHS
H300paKeHuid, 00BEMa n300pakeHus
KOHBEpTalUs H Teoperuueckoe oOyueHue 2
ONTUMH3ALHA
Copepxanue 2 OK 02
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Tema 8.2. GIMP kak

GIMP kak mporpamma Jjisi pa3iIHuHBIX ONepaliHOHHBIX cucTeM. OcOOEHHOCTH MPOeKTa

npoext GNU. B KQ4eCTBE MPEICTABUTENS KJIacca CBOOOIHOTO MPOrpaMMHOTO 0OecieueHusl.
Ycranoska GIMP YcTaHOBKa Ha pa3IMYHbIC MIATGOPMBI
Teopernueckoe oOydeHue 2
Tema 8.3. UnTepdeiic | Comeprxkanue 4 OK 02
GIMP. Wutepdeiic u HacTpoiika ero yacteil. OAHOOKOHHBI 1 MHOTOOKOHHBIH PEKUM.
MHOro0KOHHBIH VYupasnenue auanoramu. OKHO CI0EB U300paXeHUs
PeKUM, CTHIKyeMble Teoperuueckoe oOydeHue 2
AHAJIOTH, IIpakTrueckue 3aHATUS 2
OJTHOOKOHHBIH pe:KuM.
Caon
Tema 8.4. Pazpemienue | Conepxxanue 4 OK 02
U300paxeHus. Pa3mepsl n300paXkeHUs B MUKCENIaX U MOHSITHE pa3pelieHus: H300paKeHUsl.
Hasuranmus, [TpeoOpa3zoBanus: BbIpaBHUBAHUE, IEPEMELIEHUE, KaIpUPOBAaHUE, BpallleHUE, HAKJIOH,
MaclTabupoBaHue, nepcnekTuBa, 3D-npeoOpa3oBaHue, TpaHchopmalys, Ipeodpa3oBaHUe MO TOUKaM,
Ka/IpupoBaHue, 3epKajio, Ipeodpa3oBaHuE MO paMKe, HCKaKEHUS
appuHHbIE Teopetnueckoe o0yueHue 2
npeodpa3oBaHus IIpakTHueckue 3aHATHS 2
Tema 8.5. 3anuBka, Copnepxanue 4 OK 02
GuabTphI N Hcnonp3oBanue 3a1uBKU. OUIBTPHI: pa3MbITHE, YIIydIllIeHUE, UCKa)KEHUs, CBET U TEHb,
HHCTPYMEHTBI IIyM, BBIJIEJIEHHE KPaEB, 1eKOpalLtsl, TPOEKIIMS
pHCOBaHMs [TpaKTHYECKHE 3aHATHSI 4
Tema 8.6. Boinesenne. | Conepxanue 6 OK 02
KonTypsl. Hcnonb30Banue BbIACTCHUN IS paOOTHI C OT/IENbHBIMU O0BEKTaMU B COCTaBE
Kom0unnpoBanune u3o0pakenus. Boinenenue kontypos. Co3nanue Kotaxeld myTéM COeTUHEHUs
n300paskeHui HECKOJIbKUX N300paKeHH
Teopernueckoe oOydeHue 2
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[IpakTueckue 3aHATHS

Tema 8.7. BbicTpas Conepxanue 2 OK 02
MackKa u I'padpuaeckue orobpakenne oomactu BeiaeneHus. [Ipeodpa3zoBanue 11BeTa B
npeodpasoBaHue N300paKEHUH C TOMOIIBIO TPUMEHEHUS MACKH
uBeTa [TpakTnyeckue 3aHATHSA 2
Tema 8.8. Co3nanue Conepxxanue 4 OK 02
rpagueHToB [Tonsitue rpaguenta. [11aBHbIe EPEXOABI OT OAHHUX IIBETOB K JIPYTHM
Teopetnueckoe o0yueHue 2
[TpakTuyeckue 3aHATHSL 2
Tema 8.9. Co3nanune Coneprkanue 4 OK 02
AHMMHPOBAHHOIO Vcrionp30Banne aHUMAIMU JJIs1 HATJISITHOTO TIPEICTaBICHUS POLIECCOB C HECKOIBKIMU
n300pakeHus B sranamu. @opmar GIF. Orpannuenus GIF. Coznanue nzobpaxenus B popmare GIF ¢
¢opmare GIF nomorisio GIMP
Teopetnueckoe o0yueHue 2
[TpakTuyeckue 3aHATHS 2
Tema 8.10. IIpoexTnas | Conepxanue 4 OK 02
padora «Co3nanue [TpoextHas pabota «Co3nanue ceprn OaHHEPOB AJis Tpaduyeckoro opopMICHHS
cepuu DAHHEPOB ISt caiitay
rpaguyeckoro [TpakTyeckue 3aHATHS 4
opopmiieHHs caliTa»
IIpoMeskyTOUHasI aTTeCTALUSA 2
(muddepennupoBanHbIii 3a4eT)
Bcero 144u.
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3. YcaoBus peajM3auuu NporpaMMbl 0011e00pa3oBaTeJbHOM U CHUILTHHbI

3.1. TpeGoBanus K MHUHHUMAJIbHOMY MaTepHaIbHO-TEXHUYECKOMY
o0ecre4yeHNIO

Peanu3arus qucUIUIMHEI TpeOyeT HAIWYHs y9eOHOM KOMIBIOTEpHOH Jaboparopun
HH(pOpPMaTHKH.
O6opynoBaHne KOMIbIOTEPHOU TaOOpaTOPHUU:
® TI0CaJOYHBIC MECTA IO KOJMYECTBY 00yJaIOIINXCS;
e pabouee MECTO MPETo aBaTEelIs;
® MapKepHas J0CKa;
e y4yeOHO-METOaUYECKOE 00eCIIeUeHHUE.
Texaudeckue cpeacTra 00ydeHUs:
® KOMITHIOTEPHI IO KOJIMYECTBY O0yJAFOIINXCS,
e JIOKaJbHAs KOMITBIOTEPHAS CETh U TJI0OAIbHAS ceTh IHTEpHET;
® JIMIICH3UMOHHOE CUCTEMHOE U MPUKJIAIHOE IPOrpaMMHOE 00eCIIeUeHHUE;
® JIMIIEH3MOHHOE aHTUBUPYCHOE MPOTPAMMHOE 00ECTICUeHUE;
® JIMIIEH3HMOHHOE CIEIUATN3UPOBAHHOE IPOTPAMMHOE 0OeCTIeUeHHE;
® MyJIbTUMEIUATPOEKTOP.

3.2. MupopmanuonHoe odecredenne ooyuenns. [lepedeHb pexoMmeHayeMbIX
yueOHbIX u31aHuil, UHTepHeT-pecypcoB, JONMOJHUTEIbHOH JTUTEPATYPbI

Ochosnaanumepamypa:
["aBpuiioB,M. B. MHpopmaTtnka 1 MHPOPMALIMOHHBIE TEXHOJOTUHU : YUYEOHUK IS
cpeaHero nmpodeccuoHanbHoro oopaszosanus / M. B. I'aBpusios, B. A. Kiiumos. — 5-
e u3f., nepepad. u gon. —MockBa : WznarensctBo IOpaiit, 2023. — 355 c. —
(ITpodbeccuonanvHoe oOpa3oBaHue). — ISBN 978-5-534-15930-1.—
Tekct:anexkrponnsiii//ObpazoparenbhasmiatGopmalOpaiit|caiit].—URL:

https://urait.ru/bcode/510331
2. 3umuH, B. II. Uapopmartuka. JITabopaTtopHbiii mpakTukyM B 2 4. Hacte 1 :

y4eOHOoe nmocodue Jijist cpeHero npodeccuonanbHoro oopazosanus / B. I1. 3umun.
—2-¢ m3a., uctp. M gon. — MockBa :M3parenscTtBolOpaiiT,2023. —126 c. —
(ITpodeccuonanvroe obpazoanue). —ISBN 978-5-534-11851-3. — Tekct

anekTpoHHBI  //  OOpa3zoBarenbHas  miargopma  IOpaiit  [caidT]. —

URL:https://urait.ru/bcode/514893
3. 3umun,B.I1. Uudopmaruka. JlabopaTopHbiii mpaktukym B 24. YacTh2:
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https://urait.ru/bcode/510331
https://urait.ru/bcode/510331
https://urait.ru/bcode/514893
https://urait.ru/bcode/514893

y4ebHoe 1mocobue 11 cpenHero npodeccuoHanbHoro oopazosanus /B. I1. 3umuH.

—2-en3. —MockBa : N3narenscTBO HOpaiir, 2023.—153c.—
(ITpodeccuonanpuoeobOpazonanue).—ISBN978-5-534-11854-4.—Tekcr:
anekTpoHHbt  //  OOpasoBarenpHas 1iatdgopma FOpaiit [caiit]. — URL:

https://urait.ru/bcode/514918
Honoanumenvnas aumepamypa:

1. Axkorno,A. C. KomnbioTepHOE€ MOJETUPOBAHUE | YYCOHUKU MTPAKTUKYM JIJIS
cpennero npodeccuonansHoro ooOpazoanusi /A. C. AxomoB. —MockBa
:M3natenpctBolOpaiit,2023. —389 c. — (IIpodeccuonanproe odpazoBanue). — ISBN
978-5-534-10712-8. — Tekct : snexTpoHHBI //O0pa3oBarenbHas miIaThopma
FOpaiit[caiit].—URL: https://urait.ru/bcode/517999

2. Hemun, A. HO.Madopmatuka. JlabopaTopHbld MNpPaKkTUKYyM :yueOHOe
nmocobue g cpenHero npodeccuoHanbHoro odpaszopanus /A. 10. Jlemun,B. A.
Hopodees. -Mockaa : MznatensctBo FOpaiit, 2023. — 133 c. — (IlpodeccuonansHoe

oOpa3oBaHue). — ISBN 978-5-534-07984-5. — Tekct
:2JIEKTPOHHBIN//O0pazoBarebHas matdopma Opaiit [caiiT].—
URL:https://urait.ru/bcode/516857

3. NudopmaTtuka u maremaTuka :@ YYEOHMK W MPAKTUKYM [JIsl CPEIHEro

npodeccruoHanbHoro oopaszosanus /A. M. ITonos, B. H. Cotaukos, E. . Haraesa,
M. A. 3aitieB ; mox penakuueit A. M. [lonosa. —4-eus., nepepad.umon. -MockBa
:M3narenbctBolOpaiit,2023. —484 c. —(IIpodeccronansuoe o6pazoanue). —ISBN
978-5-534-08207-4.—Texcr: anextpoHHbii// OO6pazoBaTenbHas miaTdopma FOpaiT
[catiT].—URL.: https://urait.ru/bcode/511568

4. Kazanckuii,A. A. Ilpuknannoe nporpammupoBanue Ha Excel2019 : yueGHOe
nocobue 11 cpeaHero npodeccruonansHoro odpazoBanus /A. A. Kazanckuii. —2-
eusl.,nepepab.ugon. —MockBa : HM3garensctBo FOpaiit, 2023. — 171 c. —
(ITpodbeccuonanvHoe oOpa3oBaHue). — ISBN 978-5-534-12461-3.—
Tekct:anexkTpoHHsbii//ObpazoBarenbHasmiaTGopmalOpaiit|caiit].—
URL:https://urait.ru/bcode/512912

S. Kynpusinos, /1. B. UHdpopmanmonHoe obecrieyeHue mpo@ecCuOHATbHON

NEATETLHOCTH : YYCOHMK W TPAKTHUKYM I CPEAHETO MPOQECCHOHAIBHOTO
oopazoBanus / JI. B. KynpumsHoB. — 2-em3p.,nmepepab.nmon. —MockBa
:NznarensctBolOpaiiT,2023. —283 c¢. —(ITpodeccuonansuoe o6pazoBanue). — ISBN
978-5-534-17829-6. — Texkct : osmexktpoHHbId // OOpa3zoBarenbHas miIaTGopm
alOpaiir[caiiT].— URL:https://urait.ru/bcode/533812

6. Yepubime, C. A. OcHoBbl mporpammupoBanusi Ha Python : ydeOnoe
nocobue s cpeaHeronpodeccruoHaibHorooopasoBanust/C.A.UepHsiiieB.—2-

33


https://urait.ru/bcode/514918
https://urait.ru/bcode/514918
https://urait.ru/bcode/517999
https://urait.ru/bcode/517999
https://urait.ru/bcode/516857
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eus.,epepad.uaon.—MockBa:

N3narensctBo FOpaiit, 2023. — 349 c. — (IIpodeccnonanpHoe o6pazoanue). — ISBN
978-5-534-17056-6.—Tekcr: AIEKTPOHHBIN Il
OopasoarenpHastuiarhopmalOpaiit|caiit].—URL:https://urait.ru/bcode/532292

Hnmepnem-ucmouuuku:

1. 3DmonenupoBanuesikaxaoro-Poccuiickas AIIEKTPOHHAS

mkosahttps://resh.edu.ru/summer-education

2. AKaJIeMUSNCKYCCTBEHHOMOMHTEIUIEK T UKo IbHIKOBNttpS://ai-

academy.ru/training/lessons/

3. AHaim3 paHHbiX - Aapexc  IIpaktukym
https://practicum.yandex.ru/catalog/data-analysis/start/free/

4.  BaeneHueBManmHHoeoOyueHue-OHaiH-

kypceiO6pasoBatensHoroneHTpaCupuychttps://edu.sirius.online/#/course/1038

5. BeeaenuesmnporpammupoBanueHassbikePython.V1.7-Onnaiin-

kypceiO6pasoBatensHoronenTpaCupuyc https://edu.sirius.online/#/course/967

6. 3HAaKOMCTBOCHUCKYCCTBEHHBIMUHTEILUIEKTOM-OHJIalH-

kypceiO6paszoBatensHoroneHTpaCupuychttps://edu.sirius.online/#/course/1000

7. HUuadopmaruka-10kmacc-

Poccuiickasanekrponnasmikoiahttps://resh.edu.ru/subject/19/10/

8.  Hndopmaruka-11kmacc-

Poccuiickasanekrponnasmikoahttps://resh.edu.ru/subject/19/11/

9. Hudopmaruka 10 xmacc - Menunanopra. [Topran

o0paszoBaTeIbHbIX

uMmeToanyeckuxmeauamatepuainoshttps://videoportal.rcokoit.ru/bysubjectc
00e/219&5&11
10. Undopmarukal Oxnacc.Buneoypoku-
SunexcPeneturophttps://yandex.ru/tutor/uroki/klass-10/informatika/
11. HWudopmaruka 11 kmacc - Menuanoprai. [Topran
o0paszoBaTeIbHBIX
uMeToandyeckuxmeauamatepuainoshttps://videoportal.rcokoit.ru/bysubjectc
00e/220&5&12
12. Uudopmarukal 1knacc.Buneoypoku-
SAunexcPenerurophttps://yandex.ru/tutor/uroki/klass-11/informatika/
13. Uudopmatuka wu UKT. TpeHupoBOUHbIE BApUAHTHI JJIs
nmoaroroBku Kk EI'D-2020 -
SAnnexcPenerurophttps://yandex.ru/tutor/subject/?subject_id=6
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14,
15.
16.

Ypokuudpsihttps://xn--hladlhdnlo2c.xn--plai/
DJeKTUBHBIC OHJIAlH Kypcbl. Akagemus SAnmekcahttps://lyceum.yandex.ru/
Sxnacchttps://www.yaklass.ru/?%08
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4. KoHTpPOJIb ¥ OlleHKA Pe3yJibTAaTOB 0CBOEHMsI 00111e00pa3oBaTeIbHOM

AUCHUIIJINHbBI

KoHTpoib M oOmeHKka pe3ylbTaTOB OCBOEHMs 00I1€00pa30BaTENbHOM

JUCHUTUIMHBI PACKPBIBAIOTCS Yepe3 AUCIUIUIMHAPHBIE PE3yJIbTaThl, HAllpaBJICHHbIC
Ha (opmupoBaHHe OOHMX U MPOdeCcCHOHATBHBIX KOMIIETEHLUN MO pasfenam U
TEMaM COJiepKaHus yueOHOTO MaTepHaia.

Oo6mas/nmpodeccuon Paznen/Tema Tun oueHoYHBIX
aJbHas MepONpUATHIA
KOMIIETeH U
OK 01 Tema 1.6 Tema 1.9 Tema TectupoBaHue

3.5

OK 02

Tema 1.1 Tema 1.3 Tema
3.1 Tema 3.2 Tema 1.6
Tema 1.9

OK 01

Tema 1.7 Tema 1.8 Tema
22 Tema 3.4

OK 02

Tema 1.2 Tema 1.4 Tema
1.5Tema 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

BrImiosiHEHHE TTPAKTUYECKUX
3aJlaHuH

OK 02,

[Ipuknanasie Mmogynu 1-
2

KoHntposnbHas paborta

OK 02,

ITpuxnagHubie MOTYIU 2-
8

[TpoexTHas pabota

OK 01, OK 02,

Bce monynu

BrinonHenue 3aganui
nudPepeHInpOBaHHOTO
3ayeTa
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