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Pabouas nporpamma yue6Ho# mucuumummasl OY /1. 08 UndgopmaTruka paspaboraHa Ha
ocHoBe DenepanbHOrO TOCYJAPCTBEHHOTO OOpa30BaTEIbHOIO CTaHAApTa CPEIHEro OO0IIero
obpazoBanus (manee — PI'OC COO) (Ne 413 ot 27.05.2012 1, ¢ UBMEHEHUSMH | JTOTIOJTHCHUSIMHU
ot 12.08.2022 Ne 732), Ha OCHOBE MPUMEPHON MpOrpamMmbl 00IIe00pa30BaTENbHON yueOHOH
muctuminael Uudopmatuka a1 npodeccHOHANbHBIX  00pa30BaTENbHBIX OpraHU3alMid,
pekoMeH0BaHHOH  DenepaiabHBIM  TOCYJApCTBEHHBIM  OIO/DKETHBIM  yUpeXJIECHUEM
JOTIOTHUTEIBLHOTO IIpoheccuoHaabHOro o0pa3zoBanus « IHCTUTYT pa3BUTHUS MTPOPECCHOHATHHOTO
obpazoBanus» (mporokona Ne 13 ot 29 cenrabps 2022 r.), denepanbHOl 00pa3oBaTEIbHON
IpPOrpaMMbl  CpeHEro ooOmero oOpa3oBaHUs, YTBEP)KICHHOW NPUKa30M MMHIPOCBELICHUS
Poccun Ne371 ot 18.05.2023r, ¢ yuerom denepanbHOro rocyIapcTBEHHOTO 00pa30BaTEILHOTO
cTaHjapTra cpeaHero mnpodeccuoHanbHOro obpaszoBanus 1o cneruanbHocTH  09.02.11
«Pa3paboTka W ympaBieHHE TPOTPAMMHBIM OOECIEYEHUEM», YTBEPIKIECHHOTO MPHKA30M
MunucrepcTBa 00pa3oBanus u Hayku oT 24 ¢espans 2025 roma Ne 138.
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Pa3paborunk: AtymknHa Anena BuktopoBHa, mpernoaBaresib



COJEPKXAHHUE

1. O6mas XapaKTEePUCTUKA paboueit pOrpamMMbl
00111e00pa3oBaTeAbHON AUCHUILTUHBI « THPOPMATHKA ....eovvvevieiieiieesiieeieesiee i 4
2. CTpyKTypa " cojiepxaHue 001eo0pa3oBaTEIbHON JUCHUTITHAHBI ........oeeernvessn. 12
3. YcaoBus peanu3amnuy mporpaMMbl 001ie00pa3oBaTebHON JUCIIUIUIAHEI ........ 31

4, KOHTpOJIL N OLICHKA PC3YyJIbTATOB OCBOCHUA O6Hl€06p330B3T€JIBHOﬁ JAUCTUITIINHBI



1. O0mas xapakTepucTuka padoueii mporpaMMsbl
o0meo0pa3oBarTeJbHON AucHUIIMHBI «MHpOpMaTHKa»

1.1. MecTo IMCHMILIAHBI B CTPYKTYpe o0pa3oBaTteabHoi mporpammbl CIIO:

Oo6meobpazoBatenpHas  guciuiuimHa «MTHOOPMATUKA»  sBasercs
00s3aTeNIbHOW  YacThio  0OIIe00pa30BaTENbHOTO  IMKIA  00pa30oBaTeIbHOM
nporpaMmmbl B cootBeTcTBUM ¢ PI'OC CIIO mno cnenmansHoctr 09.02.11
«Pa3paboTka 1 ynpaBieHHe MPOrpaMMHBIM 00€CTIEYEHUEM).

1.2. IIe.]'lI/I H INIAHUPYEMbIEC PE3YJIbTATbl OCBOCHUA NTUCIHUIIJINHBI:

1.2.1. Hean 1ucuUnJuHbl

Conepxxanue IPOTpaMMBbl 00111e00pa3oBaTEeIIHLHOM JACIUTIIIAHBI
«MadopmaTtuka» HampaBiICHO Ha JOCTHXKEHHUE CIEAYIOIIUX IIeJIeH: OCBOCHHUE
cucTeMbl 0a30BBIX 3HAHHWH, OTPAKAOMINX BKJIa] MHPOPMATHKU B (popMHpOBaHHUE
COBPEMEHHOM HAy4YHOM KapTHHBI MHpa, POJIb HH(POPMAIIMOHHBIX ITPOIIECCOB B
COBPEMEHHOM OOIIECTBE, OMOJOTMYECKUX U TEXHUUECKUX CHUCTEMax; OBJaJCHUE
YMEHUSIMU TIPUMEHSTh, aHAJIU3UPOBATh, MPEOOPa3OBBIBATh HWH(POPMAIIMOHHBIC
MOJIEIN pealbHbIX OOBEKTOB U MPOIECCOB, HUCIOIB3YS MpU ITOM IU(PpOBbHIC
TEXHOJOTHHU, B TOM YHUCJIE MPU HU3YYEHUU JAPYTUX JTUCUUIUIMH; Pa3BUTHE
MMO3HABATEIbHBIX HMHTEPECOB, MHTCIUICKTYaJIbHBIX M TBOPUYECKUX CIIOCOOHOCTEH
IMyTEM OCBOEHHUS M HCMOJb30BAaHUSI METOJOB HMH(POPMATUKH H IHH(PPOBBIX
TEXHOJOTUH TIPU M3YYCHUHM PAa3IMYHBIX YYCOHBIX IPEAMETOB; BOCIHTAHHUE
OTBETCTBEHHOTO OTHOIIEHUS K COOJIOJCHUIO JTHUYECKUX U TPABOBBIX HOPM
MHQOPMAITMOHHON  JIESITEIBHOCTH;  NPUOOpPETEHHE  OMNbITa  UCIOJIb30BaHUS
UU(POBBIX TEXHOJOTUA B HWHIAUBUAYAIIbHOW U KOJUIEKTUBHOM Yy4yeOHOU U
MMO3HABATEIbHOW, B TOM YUCJIIEC MPOCKTHOMU JIESITETbHOCTH.



1.2.2. [lnanupyemble pe3yJbTATHI 0CBOCHHUS 001Ie00pa3oBaTebHOi JTUCHUILIUHBI B c00TBeTcTBUM ¢ PI'OC CIIO u Ha
ocHose PI'OC COO

Koa
HAaHMeEHOBaHMeE
bopmupyembIx
KOMIIeTeHIii

IInanupyemMble pe3yJibTaThbl 0CBOCHHS IMCIHUIIHHbI

Oomme-*

JMcuunIMHAPHbIE?

OK 01. Boibupats
CIOCOOBI PEIICHUS
3a/1a4y
npodecCuOHATIbHON
JESATSIIbHOCTH
MPUMEHHUTEIHHO K
Pa3TUIHBIM
KOHTEKCTaM

B yacTu TPpy/10BOT0 BOCIUTAHUS:

- TOTOBHOCTH K TPYyIdy, OCO3HaHWE IICHHOCTH
MacTepcTBa, TpyAoao0ue;

- TOTOBHOCTbH K

aKTUBHOM JACATCIIBHOCTH

TEXHOJIOTHYECKOH U COI.IPIEU'ILHOIZ HaIIpaBJICHHOCTH,

CHOCOOHOCTh ~ MHUIMHMPOBATh, IUIAHUPOBATb U
CaMOCTOSITEJILHO BBINOJIHATh TAKYIO AEATEIbHOCTD;
- MHTEpEC K pa3IMYHbIM cdepam
poeCCHOHAIEHON JeSTENBHOCTH,

OBiageHue  YHHBEpPCAJbHBIMH Y4eOHBIMU
NMO3HABATEJbHBIMU AeHICTBUAMM:

a) 0a3oBble JIOTHYECKHUe AeliCTBHUS:

- CaMOCTOSITEIILHO (bopMynHMpOBaTH U
aKTyalM3upoBaTh NpoOieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

- YCTaHABIIMBATh CYIIECTBEHHBIM TMPU3HAK WU
OCHOBaHUs [UIsl CpaBHEHUs, KIacCUPUKAIUU U
00001IeHN S

- IOHUMATh YTPo3y HH(HOPMAMOHHON OE30ITACHOCTH, UCTIOIB30BAThH
METOJIbI U CPEJICTBA TIPOTUBOICHCTBHUS ITHM Yrpo3am, COOI0ICHIE
Mep 0€30MaCHOCTH, PEAOTBPALIAIONINX HE3AKOHHOE
pacmipocTpaHeHHUE MEPCOHATBHBIX JTAHHBIX; COOTI0ICHIE TPeOOBaHUH
TEXHUKU OE30MACHOCTH U TUTHEHBI IIPU pabOTe ¢ KOMITBIOTEPaMH U
JPYTUMH KOMITIOHEHTaMH IIU(PPOBOTO OKPYKEHHSI; TIOHUMaHHUE
MIPAaBOBBIX OCHOB UCIIOJIb30BaHUSI KOMITBIOTEPHBIX MPOrpamm, 6a3
JAHHBIX 1 paboThI B ceTH VHTepHeT;

- YMETh OPTraHU30BBIBATh JINYHOE WH(POPMAITMOHHOE TIPOCTPAHCTRO C
WCIIOJIb30BAHUEM PA3IIMIHBIX CPEICTB MU(DPOBBIX TEXHOJIOTHH;
MMOHMMAaHHUE BO3MOXKHOCTEH IU(PPOBBIX CEPBUCOB rOCYAAPCTBEHHBIX
yciIyT, UG POBBIX 00pa30BaTEIbHBIX CEPBUCOB; TOHUMAHNE
BO3MOXXHOCTEH M OTpaHUYEHUN TEXHOJIOTUN UCKYCCTBEHHOTO
MHTEJJIEKTA B Pa3IMYHBIX 00JIACTSX; HATTMYKE PEICTaBICHUN 00
MCIOJIb30BaHNU MH(POPMAITMOHHBIX TEXHOJIOTHI B Pa3IMUHbIX
npodeccuoHaNbHBIX chepax

- YMETh peain30BaTh TAMbl PEIICHUS 3a7]a4 HAa KOMITBIOTEPE; YMECHHE
peaT30BBIBATH HA BRIOPAHHOM ]ISl H3yYCHHUS SI3bIKE

1 YKa3bIBalOTCA IMYHOCTHbIE M MeTanpeameTHble pesyabTaTtbl 3 ®rOC COO (B nocneaHel pegakumum ot 12.08.2022) B otrnaronbHoi popme, bopmupyembie
06ueo0bpasoBaTeibHOM ANCUUNANHON
2 AncumnavHapHble (npegmeTHbIE) pe3ybTaTbl YKa3blBatOTCA B COOTBETCTBMM C UX NOHbIM nepeyHem 8o PIOC COO (B nocneaHeit peaakumm ot 12.08.2022)




- ompeacidaTh  OCIM  ACATCIBHOCTHU, 3a1aBaTb
napaMeTpbl U KPUTCPHUU UX JOCTUIKCHUS

- BBIABJIATH 3aKOHOMCPHOCTH W IPOTHUBOPCYHA B
paccMaTpruBaACMBIX ABJICHUAX,

- BHOCUTB KOPPEKTUBLI B ACATCIbHOCTh, OLICHUBATH
COOTBETCTBUEC PE3YJIbTAaTOB OLCHUBATh

PUCKH MOCJIEACTBUM ACATCIIBHOCTH,

LeJIsIM,

- pa3BUBATh KPEATMBHOE MBIILJICHUE MIPU PEIICHUU
YKU3HEHHBIX TTPOOIIeM

0) 0a30BbIe HCCIeI0BaTEILCKUE TeHCTBUS:

- BJIQ/IETh HABbIKAMH y4e€OHO-MCCIIEIOBATEIbCKON U
MPOEKTHOM NEesATENbHOCTH, HAaBbIKAMH pa3pelieHus
npo0Jem;

- BBUIIBJISITH IPUYMHHO-CJIEICTBEHHBIE CBSI3U U
aKTyaJIM3UpOBaTh 3a/1ayy, BBIJBUIaTh THIIOTE3Y €€
pernieHus, HaxOJIUTh apryMEHThI JUTSt
JIOKa3aTelIbcTBAa CBOMX YTBEP)KJEHUU, 3a]1aBaTh
napameTpbl U KPUTEPUU PEIICHNUS,

- QHAJIM3UPOBATH TOJYYCHHBIE B XOJE PEIICHUS
3a/1a4d  Pe3yJIbTAaThl, KPUTUYECKU OIICHUBATH WX
JIOCTOBEPHOCTh, MPOTHO3UPOBATH HW3MEHEHUE B
HOBBIX YCIIOBHUSIX;

- YMETh NEPEHOCUTH 3HAHMS B MO3HABATEIIbBHYIO U

MMPAKTUYCCKYHO obiactu KHN3HCOACATCIbHOCTH,

- YMCETb HHTCTPpUPOBATH 3HAHUA M3 PA3HBIX
MpeIMETHBIX o0acTel;
- BbIABUI'ATh HOBBIC nuaeu, npeajiaratb

OPUTMHAJIBHBIC IMTOAXOAbI U PCIHICHU A,

nporpaMMupoBaHus BeicOKoro ypoBHs (Ilackans, Python, Java, C++,
C#) TUIOBBIC AITOPUTMBI 00PaOOTKH YHCEN, YUCIOBBIX
I0CJIEI0BATEIBHOCTEN M MACCUBOB: IIPEJCTABICHUE YHCIIA B BUME
Habopa MPOCThIX COMHOXUTENECH; HAX0XKECHHE MAKCUMaIbHOMN
(MUHUMaNIBHON) U (PBI HATYPAIBHOTO YKCIIA, 3aAIMCAHHOIO B CUCTEME
CUHCIJIEHUS C OCHOBAaHHEM, He IpeBbllatouM 10; BelYHucIeHNne
0000I1IEHHBIX XapaKTePUCTHK 3JIEMEHTOB MAaCCHBA UJIM YUCIIOBOM
[IOCJIEZI0BATENBHOCTH (CYMMBI, IPOU3BEICHUS CPETHETO
apu(pMeTnyecKoro, MUHUMaIbHOI'O U MAaKCUMAJIBHOT'O 3JIEMEHTOB,
KOJINYECTBA 3JIEMEHTOB, yIOBJIETBOPSIOIIMUX 3alaHHOMY YCIIOBHIO);
COPTUPOBKY JIEMEHTOB MacCHBa;




- CIIOCOOHOCTH UX HUCIIOJIb30BAHMUS B
IIO3HABATEJILHON U COLMAIbHOW ITPAKTHKE

OK 02.
Hcnonb3oBath
COBpPEMEHHBIE
CpeZCTBa IIOUCKA,
aHam3a u
UHTEPIpPETauN
UHPOpPMALIUHU U
UH(POPMALOHHBIE
TEXHOJIOTUH IS
BBINOJIHEHUS 3a/1a4
npodeccuoHaIbHON
JeSITeIbHOCTH

B o0J1acTH HEHHOCTH HAYYHOI'O MO3HAHUSA:

- c(hOpMHUPOBAHHOCTH MHPOBO33PCHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKM M OOINECTBEHHOW IPaKTHUKH,
OCHOBAHHOT'O KYJBTYP,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOEr0 MeECTa B

Ha JIUaJIore
MOJUKYJIbTYPHOM MHUPE;

- COBEPIICHCTBOBAHUE SI3IKOBOM M YUTATEIbCKON
KyJbTYpbl KaK CpEIICTBAa B3aMMOJCHCTBHS MEXKIY
JIIOIbMU Y MO3HAHUS MUDA;

- OCO3HAaHME LIEHHOCTUM HAyYHOH JESITEeIbHOCTH,
MIPOEKTHYIO n

T'OTOBHOCTDb OCYIICCTBJIATDH

HCCIIE0BATENbCKYIO IEATEbHOCTh UHIUBUIYaIbHO
U B IpYIIIE;
OBiagenue
NMO03HABATEJbHBIMH /IEHiCTBUSIMH:

B) pabdora ¢ undopmanueii:

- BJIaJICTh HABBIKAMH TOJYYEHHS MHPOpPMAIUU H3
CaMOCTOSTEJIbHO

YHUBEpPCAIbHBIMH  y4eOHBIMH

HCTOYHHUKOB  Pa3HbIX
OCYHICCTBJIATH ITOUCK, AHAJIN3, CUCTCMATU3AlIUI0 U

THIIOB,

UHTEPIIPETANIO WH(OPMAIIUU PA3TUYHBIX BUIOB U
dbopM mpecTaBIeHNUS;

- CO3/1aBaTh TEKCTbl B pAa3IMYHBIX (opmarax c
y4eToM Ha3zHadeHus UHPOpMaluu U LEeJIeBOH
ayauToOpHuH, ONTUMAJIBHYIO  (popmy

MMPEACTaBJIICHUA U BU3YyaJIM3allhU,

BbIOUpas

- BJIQICTh MPEICTABICHUSIMH O POJIM UH(OPMALIUU U CBSI3aHHBIX C HEH
MIPOLIECCOB B MPUPOJE, TEXHUKE U OOIIECTBE; MOHATUIMU
«uHbopManusy, «MHGOPMALMOHHBINA IPOIECCY, KCUCTEMAY,
«KOMITOHEHTBI CUCTEMBI» «CHUCTEMHBIH 3hdexTy, «uHdopmannoHHas
CUCTEMay, «CUCTEMA YIIPABJICHUS»; BIaJ€Th METOJaMH I1OMCKa
uHpopmanuu B cetu UHTEpHET; yMETh KPUTUUYECKU OIEHUBATH
uH(pOopMalLKIO, TOJNy4YeHHYI0 U3 ceTu HTepHeT; XapakTepu30BaTh
OoJpIIINE JaHHBIC, TPUBOJAUTH MPUMEPHI HICTOYHUKOB UX TOJYUYCHUS U
HAIPaBJICHUS UCIIOJIb30BaHUS;

- IOHUMAaTh OCHOBHBIE PUHLHUIIBI YCTPOMCTBA U (QYHKIIMOHHUPOBAHUS
COBPEMEHHBIX CTAIlHOHAPHBIX U MOOUIIBHBIX KOMITBIOTEPOB;
TEHJCHIINI Pa3BUTHUS KOMIIBIOTEPHBIX TEXHOJIOTHI; BIaJIETh
HABBIKaMU pabOTHI ¢ OTIEPAIMOHHBIMU CHCTEMaMHU U OCHOBHBIMU
BUJIaMU MPOTPaMMHOI0 00ecriedeHust sl pelieHns yueOHbIX 3aja4 Mo
BBIOPAHHOM CIIeIHATTU3AIINH;

- UMETh MPEJICTABIICHUS O KOMITBIOTEPHBIX CETSIX U UX POJIH B
COBPEMEHHOM MHUpe; 00 OOIIMX MPUHLKIIAX pa3paboTKU U
(GYHKIIMOHUPOBAHUS UHTEPHET-TIPUIIOKEHUH;

- IOHUMATh OCHOBHBIE PUHIIUIIBI JUCKPETU3AIUHN PA3IMYHBIX BUIOB
nH(pOpMaIIUK; YMETh OMpeAeNsaTh HH(HOPMAIMOHHBIN 00beM
TEKCTOBBIX, TPAUUECKUX U 3BYKOBBIX JTAHHBIX MIPU 33/IaHHBIX
napaMmerpax JUCKpeTHU3allHH;

- YMETb CTPOUTH HEPABHOMEPHBIE KOJIbI, TOMYCKAIOIINE OJJHO3HAYHOE
JIEKOITMPOBaHUE COOOIICHHH (MpeUKCHBIE KOJIbI); UCIIOJIb30BaTh
MpOCTEHIINE KObI, KOTOPbIE MO3BOJISIOT OOHAPYKUBATh U UCIIPABIISIT
OIIMOKY TIpH TIepeiadye JaHHBIX;




- OLICHUBATh JOCTOBCPHOCTD, JCTUTUMHOCTD

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

- HCIIOJB30BaTh CpPEACTBA PIH(bOpMaI_[I/IOHHBIX u

KOMMYHHKaIITMOHHBIX TEXHOJIOTHH B PEIICHUN
KOTHHUTHUBHBIX, KOMMYHHKAaTHUBHBIX u
OpraHru3aliMOHHBIX 3aJa4 C CO6J'II-OI[€HI/IGM

TpeOOBaHUI IPTOHOMUKH, TEXHUKH OC30IMaCHOCTH,

TUTHEHBI, PECypcocOepexeHusi, TMPABOBBIX U
TUYECKUX  HOpPM, HOpPM  HH(OPMALMOHHON
0€30MacHOCTH,

- BJIaJICTh HABBIKAMH PACIIO3HABAHMS U 3aIIUTHI
uHpopmanuu, nHGOPMAITMOHHON 0€301TaCHOCTH
JMYHOCTHU

- BJIaJIETh TEOPETUUECKUM aIllapaToM, MO3BOJISIOLUIUM OCYLECTBIISITH
IIPEJICTaBICHNUE 3aJaHHOT0 HaTypaJIbHOI'O YKCIIA B Pa3IMYHBIX
CHCTEMaXxX CUMCIICHUS; BBITOIHATH IPE0OpPa30BaHMUS JIOTHYECKUX
BBIPa)KEHUI, NCIOJIb3Ys 3aKOHBI AJIr€OpPbI JJOTMKH; OIPEACIATh
KpaTyaiiuii myTh BO B3BEIIEHHOM Ipade U KOJIUYECTBO ITyTel MeXay
BEPLIMHAMU OPUEHTUPOBAHHOI'O ALUKIMYECKOro rpada;

- YMETh YUTaTh U IOHUMATh IPOTPaMMBbI, PEATU3YIOLIIE HECIOKHbIE
JITOPUTMBbI 00PaOOTKU YUCIIOBBIX U TEKCTOBBIX JaHHBIX (B TOM 4HCIIE
MacCHBOB U CUMBOJIbHBIX CTPOK) Ha BEIOPAaHHOM JJIs1 U3Y4YEHHUS
YHHUBEPCATIbHOM SI3bIKE POTPAMMUPOBAHUS BBICOKOTO YPOBHS
(ITackaib, Python, Java, C++, C#); aHanu3upoBaTh aJIrOPUTMBI C
HCIOJIb30BaHUEM TaOIUL] TPACCUPOBKU; ONIPENENATh 03
UCIOJIb30BAaHUS KOMITBIOTEPA PE3YJIbTAThl BBITOJHEHHS HECIOKHBIX
porpaMM, BKJIFOYAIOLIUX [IUKJIbI, BETBJIEHUS U OJIPOTrPaMMBI, IPU
3aJJaHHBIX UCXOJHBIX JaHHBIX; MOJU(PHUIIUPOBATH TOTOBBIE MPOTPAMMBI
JUIS peLIeHNs] HOBBIX 3aJ1a4, UCIO0JIb30BaTh UX B CBOMX IIPOrpamMMax B
KauyecTBe MOANporpamm (mpouenyp, QyHKIHil);

- YMETh CO3/1aBaTh CTPYKTYPUPOBAHHbIE TEKCTOBBIE TOKYMEHTHI U
JIEMOHCTpAIlMOHHbIE MaTEPUAJIbl C UCTI0JIb30BAaHUEM BO3MOKHOCTEN
COBPEMEHHBIX IPOrPaMMHBIX CPEJCTB U 00JIAYHBIX CEPBUCOB; YMEHUE
UCTOJIb30BaTh TAOINYHbIE (PETSIMOHHbIE) Oa3bl JaHHBIX, B YACTHOCTH,
COCTaBJIATH 3aIPOCHI B 0a3aX JaHHBIX (B TOM YHCJIE BBIUUCIIIEMbIE
3aIlpOChl), BBIMOIHATH COPTUPOBKY M MOUCK 3anucei B 6a3e TaHHbBIX;
HaMOJHAThH pa3paboTaHHYIO 0a3y JaHHBIX; YMEHHE UCIIOIb30BATh
AIIEKTPOHHBIE TaOIUIIBI AJISl aHAJIN34, TTPe/ICTaBIeHHs U 00paboTKU
JAHHBIX (BKJIIOYasl BHIYUCIICHUE CYMMBI, CPETHETO apu(PMETHYECKOTO,
HauOOJIBIIEr0 U HAMMEHbILIEr0 3HAYCHHH, pellieHne ypaBHEeHH);




- YMCTb UCIIOJIb30BATh KOMIIBIOTCPHO-MATEMATUYCCKUEC MOJACIIN JISA
aHaJM3a 0ObEKTOB U MPOLECCOB: (HOPMYTUPOBATH LIENb
MOZACIIMPOBAHUSA, BBIIIOJHATh aHAJIN3 PC3YJIbTATOB, ITOJTYYCHHBIX B
X0/1€ MO/ICIIMPOBAaHMUS; OLICHUBATh a/IeKBATHOCTH MOJEIH
MOJIETTUPYEMOMY OOBEKTY HIIH IIPOIIECCY; MPEACTABIATH PE3yIbTaThI
MOJICTTMPOBAHMS B HATJISTHOM BUJIE;

- YMETh KJIacCU(PHUINPOBATH OCHOBHBIC 334l aHAIM3a JaHHBIX
(IporHO3MpOBaHUe, KITACCU(PHUKAIMS, KIIACTEPH3ALIHs, aHAIIH3
OTKJIOHCHHUH ); TOHMMATh MOCIIC0BATEIBHOCTD PEILICHUS 3a/1a4
aHaJIn3a JaHHBIX: C60p INEPBUYHBIX JaHHBIX, OYUCTKA U OLICHKA
Ka4yecTBa JIaHHBIX, BEIOOP M/HITH TIOCTPOCHUE MOJICIH,
npeoOpa3oBaHUe JaHHBIX, BU3YAIU3alHs JaHHBIX, HHTEPIPETALHS
PE3YIIbTaTOB,

- UMETh MPEJCTaBICHUS O 0a30BbIX MPHUHIMIIAX OPTaHU3ALUHN U
(GYHKIIMOHHPOBAHHS KOMITBIOTEPHBIX CETEH;

- YMETb ONPEeIATh CPEAHIO CKOPOCTh Nepeau TaHHbIX,
OL€CHUMBATb UBMCHCHHEC BPECMCHU MEPCaaIn TP USMCHCHUHU
MH(OPMaLIMOHHOTO 00bEMa JTAHHBIX U XapaKTEePUCTUK KaHajla CBSI3U;
- YMETb CTPOUTH KOJ, 00€CIIeUNBAIOIINI HAUMEHBIIYI0 BO3MOKHYIO
CPEITHIO0 JUTHHY COOOIIIEHHS TIPH U3BECTHOW YaCTOTE CHMBOJIOB,;
HOSICHSTH IPUHIUIBI paOOTHI TPOCTHIX AITOPUTMOB CXKATHUS TAaHHBIX;
- YMETh UCIIOJIb30BATh MPH PELICHUH 33124 CBOWCTBA O3UIIMOHHOM
3aIKCH YUCE, AITOPUTMBI TOCTPOCHUS 3allMCH YMCIIA B TO3HUIIMOHHON
CHCTEME CUUCIICHHUS C 3aJ]aHHBIM OCHOBAHUEM U IOCTPOCHUS YUCIIA 1O
CTpOKE, CoJiepIKalllei 3aIMCh ATOTO YHCIIa B TIO3UIIUOHHON CHCTEME
CUHUCIICHUSA C 3aJaHHBIM OCHOBAHUEM,; YMCTDH BBIIIOJIHATH
apI/I(l)MeTI/I‘IeCKI/Ie orncpanyru B IIO3UIIUOHHBIX CUCTEMAaX CHHUCIICHHA,
YMCHHUE CTPOUTH JIOTHYECKOC BEIPAKCHHUC B )IHST)IOHKTHBHOﬁ n




KOHBIOHKTHBHOM HOpMAJIbHBIX (popMax 1o 3aJaHHOM Tabuuie
MCTUHHOCTH; UCCIIE0BATh 00JaCTh UICTUHHOCTH BbICKA3bIBAaHUS,
COJIEpIKaLIEro NEPEMEHHBIE; PEIIaTh HECI0KHBIE JIOTHYECKUE
YpaBHEHHUS; YMETh peIlaTh aITOPUTMUYECKUE 3a/1a4H, CBSI3aHHBIE C
aHann3oM rpadoB (3a1a4d MOCTPOSHUS ONITUMAIBHOTO ITyTH MEXTY
BepIIMHAaMU Tpada, onpeeseHHs KOJINYeCTBa Pa3InuHbIX MyTel
MEX1y BEpLUIMHAMH OPHUEHTUPOBAHHOTO AlIMKIMYECKOTo rpada);
YMETb UCIIOJIb30BaTh JI€PEBbs PU aHAJIN3€ U IOCTPOECHUHU KOOB U JJIs
MPEJICTaBICHUS apU(PMETHICCKUX BBIPAKCHHM, TP PEIICHUH 3a1a4
IIOMCKA U COPTUPOBKHU; YMETh CTPOUTH JIEPEBO UIPHI 10 33JaHHOMY
QIrOpUTMY; pazpadaThiBaTh 1 0OOCHOBBIBATH BHIUTPHIIIHYIO
CTPATEruio UIPhL;

- IOHUMATh 0a30BbIe AJITOPUTMBI 00PAOOTKH YUCIOBOM U TEKCTOBOM
uH(popMalny (3aIUCh YUCEI B TO3UIIUOHHOMN CHCTEME CUHCIICHHUS,
JIETTMMOCTD ILIEJIBIX YMCEN; HAXOXKIECHUE BCEX MPOCTHIX YHCEIl B
3aJJaHHOM JUana3oHe; 00paboTKa MHOTOPA3PSAIHBIX IIENbIX YHCET;
aHaJIN3 CUMBOJIBHBIX CTPOK U JIPYTHUX ), AITOPUTMOB TTOUCKA U
COPTUPOBKH; YMEHHE ONPENENSITh CI0KHOCTh U3y4aeMbIX B Kypce
0a30BBIX aJITOPUTMOB (CYMMHPOBAHUE FJIEMEHTOB MacCHBa,
COpPTUPOBKA MacCUBa, epeOOpPHBIE AITOPUTMBI, ABOUYHBINA MMOKUCK) U
MPUBOAUTH IPUMEPHI HECKOJIBKUX AITOPUTMOB Pa3HOU CI0KHOCTU
JUISL peIlIeHUs OJJHOM 3a7a4u;

- BJIaJIETh YHUBEPCAIBHBIM SI3bIKOM ITPOTPaMMHUPOBAHUSI BEICOKOTO
ypoBHs (ITackanb, Python, Java, C++, C#), mpencraBieHUsIMH O
0a30BbIX TUIIAX JAHHBIX U CTPYKTYpaxX JAHHBIX; YMEHHE UCIIOJIh30BaTh
OCHOBHbI€ YIPaBISAIOLINE KOHCTPYKIIMHN; YMETh OCYILIECTBIISATh aHATIU3
MPEI0KEHHONW TPOrPaMMBbI: OIPENENSITh PE3yIbTaThl paboThI
MPOTpaMMBbI TIPU 33TAHHBIX UCXOIHBIX JaHHBIX; OMPEIEIATh, IPH
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KaKHX MCXOJHBIX JAHHBIX BO3MOXKHO IMOJTy4YEHHE YKa3aHHBIX
pe3yJIbTaTOB; BBISBIATH JaHHBIE, KOTOPbIE MOTYT IPUBECTH K OIINOKE
B paboTe nporpamMmbl; (OPMYITMPOBATEH MPEATIOKEHHS MO YIyUIICHUIO
IIPOrpaMMHOTO KOJIa;

- yMEeTh pa3pabaThiBaTh U PEATU30BBIBATH B BUJIE IPOrpaMM 0a30BbIe
aJITOPUTMBI; UCIOJIb30BAThH B IPOrpaMMax AAHHbIE PA3JIMYHBIX THUIIOB C
y4eTOM OI'paHUYEHUIl Ha 1Mana3oH UX BO3MOXKHBIX 3HaYECHUH,
NPUMEHSTH MPH PEIICHUH 337a4 CTPYKTYPBI JAHHBIX (CITUCKH,
CJIOBapH, CTEKH, OYEPEH, IEPEBbs); IPUMEHSTH CTAaHIAPTHBIC U
COOCTBEHHBIE TIOIIPOTPAMMBI [T 00Pa0OTKH YHCIOBBIX JaHHBIX U
CHUMBOJIBHBIX CTPOK; HCIIOJIE30BATh MIPH Pa3padOTKe MpOrpaMm
OUOINOTEKH NOAIPOrpaMM; 3HaTh (PYHKIIMOHAIbHBIE BO3MOXKHOCTH
MHCTPYMEHTAJIbHBIX CPEJCTB CPE/Ibl Pa3pabOTKH; YMEHHE
UCIOJIb30BaTh CPE/ICTBA OTJIAJKU IPOTrPaMM B Cpejie
IPOrpaMMHUPOBAHUS; YMEHHE JOKYMEHTUPOBATh IPOrPaMMBbI;

- YMETh CO3/1aBaTh BeO-CTPAHMUIIBI; YMEHUE UCIIOIb30BaTh
AJIEKTPOHHBIE TAaOIUIIBI AJIS aHAJIN3A, TPE/ICTaBIeHUs U 00paboTKH
JAHHBIX (BKJIIOYasi BEIOOP ONTHUMAJILHOTO pELIeHUs, TO100p JINHUU
TpEH/a, pelIeHne 3a/1a4 MPOTHO3UPOBAHUS ); BIIAIETh OCHOBHBIMHU
CBeJICHUSIMH 0 0a3ax JaHHBIX, HX CTPYKTYpE, CPEICTBAX CO3JAHUS U
paboThl C HUMH; HCIIOIb30BAaTh TAOIUYHBIE (PESIIMOHHEIE) Oa3bl
JTAaHHBIX U CIIPABOYHbIE CUCTEMBI




2. CTpyKTypa M coJep:kaHue 0011e00pa3oBaATeIbHON JUCHMILIHHbI

2.1. O0beM AUCHUNIMHBI U BUbI y4e0HOH padoThI

Buna yueOHoii padoThl

O0beM B
qacax®

O0bem 00pa3oBaTeJIbHOM NMPOrPAMMBbI IM CITATIJIMHbI

144

OCHOBHOE cOJepKaHue

58

BT. 4.:

TEOpETUYECKOe 00yUeHUE

MPAKTUYCCKUC 3aHATUSA

IIpodeccnonaIbHO-OPHEHTHPOBAHHOE COEepPKaAHME (COTEPKAHUE
NMPHUKJIATHBIX MOIYJIEi)

84

Monayab 1. OCHOBbI AHAJIUTHKHA U BU3YAJIU3ANNH TAHHBIX*

BT. Y.:

TEOpETUYECKOe 00yUeHne

MMPAKTUYCCKUC 3aHATUA

MopayJib 2. AHAJMTHKA M BU3yaju3anus JaHHbIX Ha Python*

BT. 4.:

KOHTPOJIbHBIE paOOTHI

MPAKTUYCCKUC 3aHATUA

MopayJib 3. OCHOBBI HCKYCCTBEHHOI'0 HHTEJLJICKTA™

BT. Y.:

TEOpETUYECKOe 00yUeHne

14

MMPAKTUYCCKUC 3aHATUA

MopnyJb 4. BBegenne B 3D monenupoBanue*

BT. 4.:

TCOPCTUUCCKOC 06yLICHI/Ie

MPAKTUYCCKUC 3aHATUA

Mopayas 5. PazpadoTrka Be0-caiiTa ¢ HCIIOJIb30BAHHEM
KoHCTpYKTOpa THabaa*

BT. 4.:

TEOpeTUUEeCcKoe 00ydeHne

MPAKTUYCCKUC 3aHATUA

Mopayasb 6. TexnoJsioruu npoasu:keHusi Beo-caiita B Uarepuere*

BT. Y..

TCOPCTUUCCKOC 06yLICHI/Ie

10

MPAKTUYCCKUC 3aHATUSA

Monayasb 7. BBenenue B Be0-pa3padoTKy Ha s3bike JavaScript*

BT. Y.:

TEOpeTHYeCcKoe 00ydeHne

14

MPAKTUYCCKUC 3aHATUA

Mopnyas 8. BBegenne B cozganue rpapuueckux H300paxeHuii ¢
nomompio GIMP*

BT. Y.:

TEOpeTHYeCcKoe 00ydeHne

14

MPAKTUYCCKUC 3aHATUA

IIpome:xxyTounast arrecranus (AuddepeHuMpoBaHHBIN 3a4eT)

UTOroO

144
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2.2. TemaTuyeckni IJIAH M copepxxanue IucHuILInHbI « MadopmaTuka»

HaumenoBanue Copaepxxanue yuyeOHOro Mmarepuasia (0CHOBHOe U NPodecCHOHAIBLHO- O6bem dopmHpyeMble
pa3/iesioB U TeM OPHEHTHPOBAHHOE), J1A00PATOPHbIE H MPAKTHYECCKHE 3AHATHS, NIPHKJIAJHOM 4acosB KOMIIeTCHIIUH
MOYJIb (IIPH HAJTHYHUM)
OcHOBHOe co/iep:KaHue

Paznean 1. HNudopmauus u uHGopMaMOHHAS 1eATEILHOCTDH YeJI0BEKA 20
Tema 1.1. Uupopmanus | OcHOBHOE coziepKaHNe 2 OK 02
U HH(opMalMOHHbIE [Tousitue «uHOp™Manusa» Kak GyHIaMeHTaIbHOE TOHITHE COBPEMEHHON HAYKH.
npouecchl [IpencraBiaenne 06 OCHOBHBIX MH(OPMAITMOHHBIX MTPOLECCAX, O CUCTEMAX.

KonupoBanue nnpopmanuu Muapopmanus 1 nHGOpMaMOHHBIE POLIECCH

Teopetnueckoe o0yueHue 2
Tema 1.2. IToaxoanl Kk OcHOBHOE coziepKaHne 4 OK 02
H3MepEeHHI0 [Toaxomp! k M3MepeHnto nHpopManuu (coxepKaTeIbHbIN, aa(paBUTHBIM,
HHpopManuu BEPOSATHOCTHBIN). Enunniiel n3mepenus uHpopmanuu. MapopmannoHHbie 00bEKThI

Pas3INYHBIX BUAOB. Y HUBEPCAIBHOCTh AUCKPETHOTO (LIM(POBOro) MpeACTaBICHUS]

uHpopmanuu. Ilepenaua u xpanenue uHGopmaruu. OnpeneneHrue 00bEMOB

pa3IMYHbIX HOocuTenel nupopmanuu. ApxuB HHGOPMALIUU

[IpakTueckue 3aHATHS 2
Tema 1.3. Komnbiotep u | OCHOBHOE cojiepKaHue 2 OK 02
uugposoe IIpyuHIUITBI TOCTPOEHUS KOMIIBIOTEPOB. [I[pUHIIUIT OTKPBITON apXUTEKTYPBHI.
MpeAcTaBJIeHHe Maructpanbs. AnnapatHoe yCTpOMCTBO KoMIIbIoTepa. BHenHAsA namsaTs. Y cTpoiicTBa
uHpopmanuu. BBOAA-BbIBO/A. [Tokonenus O9BM. Apxurexktypa 9BM 5 nokonenus. OcHOBHBIE
YcrpoiictBo XapaKTepUCTHKH KoMIbIoTepoB. [IporpamMuoe obecrieueHue: kiaaccuukanus 1 ero
KOMIIbIOTEpa Ha3HaueHHe, CeTeBOE MPOrpaMMHOE obecrieueHne

Teopetnueckoe o0yueHue 2

OcHOBHOE coniepKaHue 4 OK 02

13




Tema 1.4. KonupoBanue
uH$popmanuu. Cucremsl
CUMCJICHUS

[IpeacraBnenue o pa3IUYHBIX CUCTEMAX CUMCIEHUS, TPEICTABICHUE BEIIECTBEHHOTO
YrClia B CHCTEME CUHCIICHUS C JIFOOBIM OCHOBAHHMEM, TICPEBOJI YUCIIA U3 HEJCCITHIHOM
MO3ULIMOHHON CUCTEMBI CUYUCIICHUS B JECATUUHYIO, IIEPEBO/] BEIUIECTBEHHOIO YUCIIA U3
10 CC B apyryrwo CC, apudmerndeckue aeiicteus B pazabix CC.

[IpencraBieHne YUCIOBBIX JAHHBIX: OOLIUE MPUHIUIIBI IPEICTABICHUS JaHHbIX,
¢dbopMaThl IIpeICTaBICHUS YUCEIL.

[IpencraBieHne TEKCTOBBIX JAHHBIX: KOJOBbBIE TAOIHUIIBI CUMBOJIOB, 00bEM TEKCTOBBIX
JTAHHBIX.

[TpencraBnenne rpadgUIECKUX TaHHBIX.

[IpencraBienne 3ByKOBBIX JTaHHBIX.

[IpencraBieHue BUACOIAHHBIX.

KoaunpoBanue naHHBIX TPOU3BOIBHOTO BUA

HpaKTI/I‘{CCKHe 3aHATHUA

Tema 1.5. D1eMeHTBI OCHOBHOE COJIep>KaHue OK 02
KOMOMHATOPHKM, Teopuu | OCHOBHBIC TTOHSTHS alTeOpPHI JIOTHKH: BBICKa3bIBAHHE, JIOTHUSCKUE OTICPAIIHH,
MHOKECTB U MOCTPOEHNE TAOJIHIIBl UICTUHHOCTH JIOTHYECKOTO BhIpaxkeHus. [ padudeckuit Mmeron
MaTeMaTH4ecKoi anredps! noruku. [Tonstue MHokecTBa. MOIIHOCTE MHOKECTBa. Onieparuu HaJl
JIOTUKH MHO’KeCTBaMU. Pelienune 1ornueckux 3aaa4 rpauueckium crocooom
[IpakTUueckue 3aHATUS
Tema 1.6. OcHOBHOE coziepKaHue OK 01
KoMmnblorepHbie ceTu: KomnrerotepHsle cetu ux knaccuduxaius. Pabora B nokanbHoil cetu. Tononoruu OK 02
JIOKAJIbHbIE CeTH, CeTh JoKainbHBIX ceTei. OOmeH manHbiMU. [1obanbHas cets MuTeprer. IP-agpecarms.
HNuTepHer [TpaBoBbIE OCHOBBI pabOTHI B ceTH MHTEpHET
Teoperuueckoe oOydeHue
Tema 1.7. Ciry:x0b1 OcHoBHOE cofiepkaHue OK 02

HNHurepHera

CnyxObI 1 cepBucsl IHTepHETA (JIEKTPOHHAS 110YTa, BUJICOKOH(pEPEHIINH, POPYMBI,
MeCCeH IKepbl, coruanbHble ceTn). [Touck B UHTepHETe. DNeKTpoHHAsT KOMMEPIIUS.
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LudpoBbie CepBUCH TOCYAAPCTBEHHBIX YCIYT. JlocTOBepHOCTH HH(POPMAIUH B
Nurepuere

[TpakTHueckue 3aHATHS 2
Tema 1.8. CetreBoe OCHOBHOE COJIep)KaHUE 2 OK 01
XpaHeHHe JaHHbIX U Opraau3anus JUIHOr0 HHPOPMAIIMOHHOTO MpocTpaHcTBa. O0IauHbIe XPAaHUIIHINA OK 02
1M (ppoBOro KOHTEHTa NaHHbIX. Pa3nenenue npas noctyna B o0nayHbIX XpaHuiuimax. KomnexkruBaas padora

Haj jokyMeHTamu. CobiroieHne Mep 0€30MacHOCTH, MPEIOTBPAIAIOIINX HE3aKOHHOE

pacnpocTpaHEeHUE NEPCOHATBHBIX JTaHHBIX

[IpakTrueckue 3aHATUS 2
Tema 1.9. OcHOBHOE coziepKaHue 4 OK 01
HNudopmaunonnas HNudopmanmonnas 6ezonacHocTs. 3ammra nadopmanuu. Madopmanmonnas OK 02
0e301acCHOCTH Oe3omacHoCTh B Mupe, Poccuu. BpenonocHsle mporpaMMbl. AHTUBHPYCHBIE

nporpammel. besonacHocts B IHTepHETE (CETEBBIE YIPO3bl, MOIIEHHUYECTBO). TpeHabl

B Pa3BUTUHU IHU(PPOBHIX TEXHOJIOTHIA; PHCKH U TPOTHO3BI HCIIOJIE30BAHHS UPPOBBIX

TEXHOJIOTH NPpHU pelieHnH MpodeccnoHaNbHBIX 3a7aun

Teoperuueckoe oOydeHue 4
Paznea 2. Hcnonb3oBaHue NPOrpaMMHBIX CHCTEM M CEPBHCOB 14
Tema 2.1. O0padoTka OcHoBHOE cofepkaHue 2 OK 02
uHopMmanum B TekcToBble JOKyMEHTBI. Bubpl mporpaMMHOro odecrneueHus ajas o0paboTKU TEKCTOBOM
TEKCTOBBIX Npoueccopax | napopmanuu. Co3nanne TEKCTOBBIX JOKYMEHTOB Ha KOMIIbIOTEpE (OTepaluy BBOIA,

peAaKTUpOBaHUs, OpMATHPOBAHUS)

[TpakTHdeckue 3aHATHS 2
Tema 2.2. Texnosoruun OcHOBHOE coziepKaHue 2 OK 02
CO31aHMS MHoroctpannuHbie TOKyMeHTbl. CTpyKTypa 1oKyMeHTa. [ uneprekcToBbie JOKYMEHTHI.
CTPYKTYPHPOBAHHBIX CoBmecTHas padota Haja nokyMeHToM. [11aGoHEb!.
TEKCTOBBIX IOKYMeHTOB | [IpakTHuecKkue 3aHATUS 2

OcHOBHOE coziepKaHue 2 OK 02
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Tema 2.3. Kommnbrotepraas rpaduka u e€ Buabl. @opMaTsl MyIbTUMEIUHHBIX (ailsioB.
KomnbrorepHasi I'papmueckue pegaktopsl (ITO Gimp, Inkscape). [Iporpammel mo 3amucu u
rpaguka u penaktupoBanus 3Byka (II0 AyaunoMactep). [Iporpammsl penakruposanus sujeo (ITO
MyJbTHMeEIHA Movavi)
[TpakTrueckue 3aHATHS 2
Tema 2.4. TexHosioruu OCHOBHOE COJIep>KaHUE 2 OK 02
o0padoTku rpadguuecknx | TexHomoruu oOpabOTKU Pa3TUIHBIX 00BEKTOB KOMIIBIOTEPHOU TpapuKH (PaCTPOBBIC U
00beKTOB BEKTOpHBIE H300paKeHUs, 00pabOoTKa 3ByKa, MOHTaXX BUIEO)
[IpakTrueckue 3aHATUS 2
Tema 2.5. OcHOBHOE coziepKaHue 2 OK 02
IIpencraBienue Buael koMbloTepHBIX npe3eHTanuii. OCHOBHBIE Talbl pa3padOTKU MPE3eHTAIUH.
npo¢ecCHOHATbHOU AnnMarus B ipe3eHTanuu. [11a6monsl. Kommnosuus 00beKTOB IPEe3CHTANN
uHopMmanuu B Bujae [TpakTHdeckue 3aHATHS 2
npe3eHTauun
Tema 2.6. OcHOBHOE coziepKaHue 2 OK 02
HNHuTepakTUBHBbIE N [Tpununs! MyneTUMeus. HTEpakTHBHOE Npe/cTaBlIeHne HH(pOpMaIuu
MYJIbTUMeIUHbIE [TpakTHyeckue 3aHATHS 2
00BLEeKTHI HA cJaiige
Tema 2.7. OcHOBHOE coziepKaHue 2 OK 02
I'mneprekcrosoe A3k pazmetku runeprekcta HTML. Odopmiienne runeptekcToBoii cTpaHuiisl. Beo-
npeacTaBJjieHue CalThl ¥ BEO-CTPaHUIIBI
uHpopManumn [IpakTueckue 3aHATHS 2
Paznea 3. NudopmannonHoe MogeMpOBaHHe 24
Tema 3.1. OcHOBHOE coziepKaHue 2 OK 02
Monaeau n [IpencraBienne 0 KOMINBIOTEPHBIX MOAENAX. Buibl Moaeneil. AJeKBaTHOCTh MOJIEIIH.
MojeanpoBaHue. Jranbl | OCHOBHBIE 3TAIbl KOMIIBIOTEPHOTO MOJIEIUPOBAHUS
MO/1eJINPOBaHUS Teopernueckoe o0yueHue 2
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Tema 3.2. OcHOBHOE cojiepKaHue OK 02
Cnucku, rpagsi, Crpykrypa unpopmarmu. Coucku, rpadsl, 1epeBbs. AJITOPUTM OCTPOCHHUS A€pPeBa
JaepeBbsi peuieHnit
Teopernueckoe o0ydeHue
Tema 3.3. OcHOBHOE coziepKaHue OK 02
MaremaTuyeckue ANTOpUTMBI MOJEJIMPOBAHUS KpaTYaUIIUX MTyTeH MEX Ay BepIIMHAMU (AJITOpUTM
MOJe/IH B JeiikcTpbl, MeTon [MHAMUUYECKOTO IPOrpaMMHUPOBaHUs). DJIEMEHThI TEOPUU UTP
npogecCHOHATLHOU (BBIUTPBIILIHAS CTPATETHs])
obJacTH [TpakTHdeckue 3aHATHS
Tema 3.4. IlonsaTue OCHOBHOE COJIep>KaHue OK 01
aJropuTmMa u ocHoBHble | [lonsTue anropurma. CoiicTBa anroputma. Crioco6s! 3anucu anroputma. OCHOBHBIE
AJITOPUTMHUYECKHe AITOPUTMUYECKHUE CTPYKTYPBI. 3aIIUCh AJITOPUTMOB Ha S3bIKE IPOIPaMMHUPOBAHUS
CTPYKTYPHI (Pascal, Python, Java, C++, C#). AHanu3 anropuTMOB C TIOMOIIBIO TPACCHPOBOYHBIX
TabIUIL
[TpakTHueckue 3aHATHS
Tema 3.5. OcHOBHOE coziepKaHue OK 02
AHaJIM3 aITOPUTMOB B CrpyKTypHupoBaHHbIE THIIBI JaHHBIX. MaccuBel. BecriomorarenbHble anropuT™Mel. 3aiadu
npo¢eccHOHATbHOH MOMCKA JIEMEHTA € 3aJJaHHBIMU CBOMCTBaMH. AHAJIN3 TUIIOBBIX aITOPUTMOB 00pabOTKHI
obJsacTu YHCeJl, YHCIIOBBIX MOCIIEI0BATEIbHOCTEN U MaCCHBOB
Teopetnueckoe o0yueHue
[IpakTueckue 3aHATHS
Tema 3.6. ba3wl nannubIx | OCHOBHOE COAEpKAHNE OK 02
KaK MoJe/b NpeaMeTHoN | ba3bl TaHHBIX KaKk MOJIENb MPeAMETHOM o0nacT. TaOauIsl 1 pesuoHHbIe 0a3bl
odJacTu JTAHHBIX
Teopernueckoe o0yueHue
[TpakTHyeckue 3aHATHS
OcHOBHOE coziepKaHue OK 02
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Tema 3.7. TexHosoruu
00padoTku HH(poOpMaLNHU

TabGmuunslit mpoueccop. [lpuemsl BBoa, perakTupoBaHus, (GOpMaTHPOBAHUS B
TabimyHOM Tiporieccope. Anpecanus. COpTHPOBKA, GUIBTPAIHS, YCIOBHOE

B 3JIEKTPOHHBIX dbopmaTupoBaHue
TabJaunax [IpakTHueckue 3aHsATUS 2
Tema 3.8. ®opmyJibl OcHOBHOE coziepKaHue 2 OK 02
Gynxuumn B @opmyiibl U GYHKINU B 3JIEKTPOHHBIX Tabnunax. BerpoeHnble QyHKINM U MX
3JIEKTPOHHBIX Ta0JMIAX | WCIOIb30BaHUE. MaTeMaTHUECKHUEe U CTaTuCTHIeckue pyHkun. Jlormueckne yHKITUH.

Ounancoble pyHknun. TexcToBble QyHKITMHU. Peanu3anus MaTeMaTHUECKUX MOJISIICH B

JICKTPOHHBIX TAOJIHIIAX

[TpakTHyeckue 3aHATHS 2
Tema 3.9. Busyanusauusi | OCHOBHOE cOZIep)KaHNE 2 OK 02
AAHHBIX B JJIEKTPOHHBIX | Busyanusaius JaHHBIX B 3JIEKTPOHHBIX TabJIMIIax
Tabdauuax

[IpakTrueckue 3aHATUS 2
Tema 3.10. OcHOBHOE coziepKaHue 2 OK 02
MoaenupoBanue B MogenupoBaHue B 3JIEKTPOHHBIX TabiuIax (Ha mpuMepax 3amad u3 npodeccuoHaIbHOM
3JIEKTPOHHBIX TA0JIMIAX | 00JIACTH)

[IpakTuueckue 3aHATHS 2
IpodeccnonanLHO-0PHEHTHPOBAHHOE COMEPKAHMeE (COAepPKAHNE IPHKJIATHOIO MOAYJIs)>
Ipukaagnoi moayJs 1 OCHOBBI AHAJIUTUKH M BU3YAJIM3ANUH TAHHBIX 36
Tema 1.1. Monean Conepxanue 8 OK 02
JAAHHBIX Hanctpoiika Excel Power Pivot, TabnudHoe npeacTaBieHue TaHHbIX, SKCIOPT JaHHBIX,

MOJIEJIH TAHHBIX, OOJIBIIINE TaHHBIC

Teoperuueckoe oOydeHue

[TpakTueckue 3aHATHS
Tema 1.2. Conepxanue OK 02

3 D6pazoBaTenibHas opraHM3aLma OCyLLECTBAAET BbIBOP ABYX Moaynel
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Busyanuzanusi 1aHHBIX Anamutnueckuii cepuc Yandex Datalens: O6mmii 0630p, Bo3MOXHOCTH. Perucrparus, 1IK...
uHTepdeiic. Mapkermieiic, noakinouenue. Co3qaHue 4apToB U JamoopI0B
Teopernueckoe oOydeHue 2
[IpakTuueckue 3aHATHS
Tema 1.3. IloToku Conepxanue 6 OK 02
TAHHBIX IIK...
Ananutnueckuii ceppuc Yandex Datalens: [Totoku nanusix. [TogkiaroueHne Kk CHETYUKY
Yandex MeTpuku
Teoperuueckoe oOydeHue 2
[IpakTrueckue 3aHATUS 4
Tema 1.4 Ilpunsitue Conepxxanue 6 OK 02
pelieHuii HA OCHOBeE Ananutnueckuii cepuc Yandex Datalens: Ilpunsatue peuieHuil Ha OCHOBE JaHHBIX. IIK...
JAHHBIX I'eonannsbie. TernoBbie KapThbl
Teopetnueckoe o0yueHue 2
[IpakTueckue 3aHATHS 4
Tema 1.5 IlpoexkTHas Conepxanue 10 OK 02
padora. Keiic ananunza Ananutnueckuii cepBuc Yandex Datalens: Pabota ¢ nataceramu. Keiic aHanu3a qaHHbBIX IIK...
JAHHBIX [IpakTuueckue 3aHATHS 10
IIpuxnagnoi MoayJib 2 AHAIMTHKA ¥ BU3yaJIu3alus JaHHbIX Ha Python 36
Tema 2.1. BBenenue B Conepxanue 2 OK 02
SI3BIK WuTepakTuBHas cpeaa nporpaMmMmupoBanue Ha Python. BBoa 1 BeIBOA TaHHBIX. IIK...
NMPOrpaMMHUPOBAHUS Oynkiuu print(), input(). Tumbl aHHPIX. MaTeMaTHYeCKHE ONEPAIIUHU C LETBIMHA U
Python BEILECTBEHHBIMU YUCIAMHU
[IpakTueckue 3aHsATHS 2
Tema 2.2. Conepxanue 4
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OcHoBHbIE ITonsiTHE TOTMYECKUX BBIPAKEHUN U onepanyil. JJM3bIOHKINS, KOHBIOHKIIVS, OK 02
AJIrOpUTMUYECKHUE orpunianue. Tabmuna uctuaaocTH. [IpoBepka ycnosus B Python. CunTakcuc IIK...
KoHCcTpyKuu Ha Python | unctpykuwmii if, if-else, if-elif-else. Peanu3zanus nukmmaeckux anroputmos B Python.

Oynknus range(). Cunrakcuc nukia for, nukina while

[IpakTueckue 3aHATUS 4
Tema 2.3. Conepxanne 6 OK 02
PabGora co cnuckaMu n [Tonstue criucka B Python. Co3nanue u cunthiBanrue cnuckoB. OyHKIIUU U METO/IbI IIK...
CJI0BapsiIMU cnuckoB. [lonstue cnoBaps. OTinuuus cinoBapeit oT ciuckoB. Co3nanue clioBaps.

Mertonsl cioBapeii. [IpumeHeHre CIIMCKOB U CIIOBapeil B pealibHbIX 33a4ax.

[IpakTueckue 3aHATUS 4

KoHnTponbHbie paboThl 2
Tema 2.4. Coneprkanue 8 OK 02
AHAJINTHKA TaHHBIX HA | [ToHsTHE maHHBIX, OonbIInX AaHHBIX. Habopsl nannsix. [Tnatdopma Kaggle. IIK...
Python bubauorexa Pandas. O6bextsl Series u DataFrame. IMosydenue o6iei nHGpOpMAIu 0

TaHHBIX. MHaeKcalus Mo yCIoBUSAM U U3MEHEHHE JaHHBIX B Ta0IHIIAX.

[TpakTHdeckne 3aHATHS 8
Tema 2.5. Conepxanue 6 OK 02
AHa/IU3 TaHHBIX HA [ToHsiTHE CTATUCTUKH, ONMMCATEFHOM CTATUCTUKH. ONUCATENbHBIN aHATN3 JaHHbBIX. IIK...
NMPaKTHYECKUX OCHOBHBIE OITUCATENIbHBIC CTATUCTUYECKUE BEJTMYMHBI (4aCTOTa, CpeIHee
npuMepax apudmeTnyeckoe, MearaHa, Mo/ia, pa3Max, CTaHIapTHOE OTKIOHeHHe). DyHKInN

onucareiabHOU cTatucTuku B Python Pandas. [IpakTrka BeIYUCIIEHUs OMHCATEIbHBIX

cratucThueckux BeiauuuH B Python Pandas

[TpakTHdyeckue 3aHATHS 6
Tema 2.6. Conepxanue 6 OK 02
OcHoBbl Bu3yaausanun | HeobxonuMocTs BU3yalu3aluy JaHHBIX JUid aHanu3a. [lonaTtue HaydHOU rpaduKi. IIK...

JAaHHbIX

bubnuorexa Matplotlib. [Tonsitue pucynka B Matplotlib. OcHoBHBIE BUbI TPadUKOB
(TECTOTpaMMBI, AMAarpaMMBbl PacCesTHUS, AMarpaMma pa3mMaxa, JMHeHHbIH rpaduk,
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KpYroBasi iarpamma, TerioBbie KapTol). OCHOBHBIE TparuecKue KOMaH/IbI B
Matplotlib

[IpakTrueckue 3aHATHS 6
Tema 2.7. Coneprkanue 4 OK 02
IIpoexTHast paGora XapakTeprucThKa OCHOBHBIX ATAIOB Mpoliecca aHaiau3a JaHHbIX. [loaroToBka 1aHHBIX. IIK...
«AHaJM3 00J1bIIMX HccenenoBanue v Bu3yanusanus 1aHHbIX. [locTpoeHne npencka3aTeslbHOM MOJEIIH.
JAHHBIX B WNurtepnperanus pe3yabTaToB aHanu3a. Peanusaiusi OCHOBHBIX 3TAroB Mpolecca
npogeccHOHATbHOM aHaJIM3a TJaHHBIX Ha MpuMepe Habopa JaHHBIX U3 IPOodeCCHOHATBLHON chephl
chepe» [TpakTrueckue 3aHsATHS 4
IIpuksiagnoi moxyJib 3 OCHOBBI HCKYCCTBEHHOI0 MHTEJLJIEKTA 36
Tema 3.1. Coneprkanue 2 OK 02
HckyccTBeHHBIN IIK...
MHTEJLIEKT: TOHSITHE, CylHOCTh NOHATHS “UCKYCCTBEHHBIM MHTEJUIEKT ’, HCTOPUS Pa3BUTHS UCKYCCTBEHHOI'O
cpepbI npuMenenus MHTEJJIEKTA, «CJIa0bli1» NCKYCCTBEHHBIN HHTEIUIEKT, «CUIIBHBII HCKYCCTBEHHBIN

WHTEJUIEKT, Cephbl MPUMEHEHHUS U NTEPCIEKTUBBI PA3BUTHS UICKYCCTBEHHOT'O UHTEIIJICKTA

Teopetnueckoe o0yueHue 1

[TpakTHdeckue 3aHATHS 1
Tema 3.2. MamuHHoOe Conepxanue 2 OK 02
o0yuyeHue: MOHATHE, [TonsiTve ¥ BUBI MAIIIMHHOTO O0y4YeHUs; O0y4eHue ¢ yuuTenem, ooydueHue 6e3 IIK
BHADI YUUTeNsl, 3a/1a4a perpeccuu, 3a1aya Kiaccudukaium, 3aj1a4a KiacTepusaiuu, 0Toop

JTAHHBIX JUJIS MOJIENIA MAIIMHHOTO O0y4YeHUS

Teopernueckoe o0yueHue 1

[IpakTueckue 3aHsATHS 1
Tema 3.3. DTansl Conepxxanue 4 OK 02
pa3padoTKu MoeH Drarnbl pa3paboTKy MOJIETH MAITHHHOTO 00YYeHUsI: ONpeeieHrne 1eH U 3a1a4 (11eb IIK

MAIIMHHOTO 00y4YeHusl.

KakK MOJCJIb pE3yJibTaTa, OTINYMNA LCIIN OT 3a/ia4, MCTPUKU IJIS1 OLICHKU pCBYJ'IBTaTa),
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Buoauorexkn
MAIIMHHOTO 00y4eHusl

cOOp ¥ MOATOTOBKA TAHHBIX, pa3paboTKa MOJIEIIH, TECTUPOBAHUE MOJIEITH (BaTH AU
moen). [TpoGiieMsr mepeoOyuenusi. bubIMOTEKN MaITMHHOTO O0YYCHHUS

Teopetnueckoe o0yueHue

HpaKTI/I‘IGCKI/Ie 3aHATHUA

Tema 3.4 JIuneiinas Coneprxanue OK 02
perpeccust [TonaTue MUHEWHON perpeccu, 1enesas QyHKIus, TMHEHHOE ypaBHEHHUE, 1IK

TOMOCKEIaCTUYHOCTh JTAHHBIX; TOJ00p KO3 PHUINEHTOB JINHEHHOTO YpaBHEHUSI.

Co3nanue, o0ydeHue 1 OLleHKa MOJETN JTMHEWHOW PEerpeccHy; HeJTMHEHHbIE PYHKIINU

Teopernueckoe 00OyueHUs

[TpakTrueckue 3aHATUS
Tema 3.5 Coneprkanue OK 02
Knaccupurkaums. Lenu u 3amaun knaccudukauu. [Ipumeps! penienus 3aaau kiaccuduranuu ¢ 1IK
Jlorucrnyeckas MIOMOUIbIO0 UCKYCCTBEHHOT'O MHTEIIEKTa. JIMHEHHbIN KiIaccuukaTop, THIepIIoCKOCTb,
perpeccus OuHapHas Kiaaccu(UKaIus, MyJIbTHKIACCOBAs KJIacCu(UKaIUs; CO3JaHne, 00ydIeHUE U

OLICHKA MOJIEJIN JIOTUCTUYECKOU PETPECCHH.

Marpuna ommbok, METPUKH KayecTBa JIOTUCTUYECKON Perpeccuu

Teoperuueckoe oOydeHue

[IpakTueckue 3aHATHS
Tema 3.6 lepeBbsi Conepxanue OK 02
pemenuii. CoryyaiHbIi JepeBo pemenuii, arpuOyThl, 3pPeKTUBHOCTH pazdueHusl, ryOuHa JepeBa, uaes 1IK
Jjec aJIrOpUTMa CIIy4alHOTO Jieca, IPUHIUI MYAPOCTH TOJIIBI, CIIy4alHbIH JIEC IS PELICHUS

3aJauu KiIacCU(UKAIMKU U PErPEeCcCun

Teoperuueckoe oOydeHue

[TpakTueckue 3aHATHS
Tema 3.7 Conepxanue OK 02
Kaacrepuzauus Knacrepuzanus, anroputm k-cpeHux, IEHTPOU, paCCTOSTHIE MEXTy TOUKaMH, 1IK

PCIICHUC 3ala4YU KJIACTCPpU3allun
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Teoperuueckoe oOydeHue 2

[IpakTrueckue 3aHATUS 2
Tema 3.8 O000meHne u Conepxxanue 4
cHCTeMaTH3aLusd Brimonaenune npoekTHol paboThl «Co31aHie CHHKBEHHOB ¥ BU3YaJIbHOM KapThl 3SHAHUI OK 02
OCHOBHBIX INOHATHI 110 110 MAIlIMHHOMY OOYYEHUIOY 1IK
MaLINHHOMY 00yYeHHI0 [IpakTrueckoe 3aHsITHE 4
Tema 3.9 PazpaGoTka Copnepxanue 4 OK 02
MoO/1eJIi MAIIIMHHOTO Brimonnenue npoektHoii paboTa «Pa3zpaboTka Mol MAITUHHOTO O0YUYESHHUS [T 1IK
0o0y4eHHs /ISl pelIeHUsl | pEIIeHUs 3a/1a4uM KiacCu(UKalUu». U3yudeHue, aHaau3 U MpeoOpa3oBaHUE IaHHBIX;
3aa4M KJaaccupukanun | BbIOOp MOJenu, ee 00ydeHHe; OlleHKa KayecTBa paboThl MOJIETH; pa3paboTKa

MIPEe3EHTAINH; BHICTYIIJICHHE

[IpakTrueckue 3aHATHS 4
Mpuxaagnoi moayan 4 OcHnoBsl 3D MoneaupoBaHus 36
Tema 4.1 Cucrema Conepxanue 2 OK 02
TPEXMEPHOIo CucreMbl aBTOMAaTU3UPOBAHHOIO IMPOEKTUPOBAHMS: HUCTOpUS, HAa3HAUEHUE, ITPUMEPHI. IIK...
MO/ EJMPOBAHUSA KOMIIAC — KOMIInekc ApromatusupoBanHbix CucreM. 3amyck cucremsl KOMITAC-
KOMIIAC-3D LT. Oxno | 3D. Hurtepdeiic cucteMbl
JdoxymenrTa Teopernueckoe o0yueHue 1

[IpakTueckue 3aHATHS 1
Tema 4.2 OcHOBHBIE Conepxxanue 10 OK 02
NpHEMBbI CO3IaHUS [TocTpoeHne reoMeTpUYECKUX TPUMUTHBOB (OTPE3KOB, MPSMOYTOJIbHUKOB, IIK...

reoOMeTPHYEeCKHX Tel
(MHOTOTPpAHHMKH, TeJa
BpallleHUs1, 3CKU3bI,
rpynmnbl
reoMeTpH4YecKHX TeJI)

OKPYKHOCTH). MHOTOIpaHHUMKH U TeJla BpallleHHsI: BUbl MHOTOI'PaHHHUKOB, 3JIEMEHTHI
MHOT'OTpaHHUKA, IPUMEPHI TEOMETPUUECKUX TEN, OTPAHUYEHHBIX TUIOCKUMU
MOBEPXHOCTSAMH, 3JIEMEHTHI TeJl BpallleHus (0uepKoBasi 00pasyrolias, OCh BpalleHus,
MOBEPXHOCTh BpallleHus, OCHOBaHHe). OCHOBHBIE IPUEMBI IOCTPOCHUS
MHOTOTPaHHHUKOB U Te BpamieHus. [loctpoenne sckn3oB. Coznanue rpymnmnsl
FEOMETPUUECKUX Tell
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Teoperuueckoe oOydeHue

[TpakTuyeckue 3aHATHS 8
Tema 4.3 Coneprkanue OK 02
PenaxkTupoBanue 3 D CyIIHOCTh MOHATHUS «PEAAKTUPOBAHUEY, 33JaUl PEJAKTUPOBAHUS ICKU30B, 3d 12 IIK...
Moaesieil. Co3nanue 3 D | mozenelt, ocHOBHBIE criocoObI penaktupoBanus 3 D moxaeneii. Co3panue 3 D moaeneii ¢
mopenei. Orceyenne 3IIEMEHTaMU 3aKkpyriaeHus (ckpyrienus) u packamu. Cozpanue 3d Mmozeneii mo
YacTH AeTaJH IUIOCKOMY YepTeXy ITOCPEICTBOM OIepaluu «BpalieHus». Pacceuenue neranu

IJIOCKOCTBIO

Teoperndeckoe oOydeHue 2

[IpakTrueckue 3aHATHS 10
Tema 4.4 Co3ganne 3d Coneprkanue 12 OK 02
MojeJIell MpoCcTeHIInX Brimonnaenue npoektHol paboTel «Co3aanne aBTOpckux 3d Mozenein»: BIOOp
00beKTOB IPOCTEHIINX OOBEKTOB (OBITOBBIX, TEXHUYECKUX U CTPOUTENIBHBIX ) JJIsl CO3/1aHUS

MOJIeJTH (CaMOCTOSITEIIEHO HIIM C TIOMOIIBIO MPeTnoiaBaTelisi); 000CHOBaHUE BBIOODA,

CO3/aHHME MOJIETHN 00BEKTA, OATOTOBKA MPE3EHTAIIMH U MTPE/ICTABICHHUE BHIIIOJTHEHHON

MOJIENH

[TpakTHyeckue 3aHATH 12
Ipukjiagnou MmoayJsb S Pa3paborka Bed-caiiTa ¢ HCIIOIb30BAHHEM KOHCTPYKTOpa Tuiabaa 18
Tema 5.1. Koncrpykrop | Conepixxanue 4 OK 02
Tuabaa OO6mwmit 0630p. BozmoxuocTn koHCTpyKTOpa. bubnmoreka 610koB. ['paduuecknii

penakrop Zero Block. ITanens ynpasnenus caiframu. Boi6op tapuga. Dxcrnopra kona

Teoperuueckoe oOydeHue 2

[TpakTuyeckue 3aHATHSA 2
Tema 5.2 Co3nanue OcHOBHOE CcoJiepKaHue 4 OK 02
caiita Coznanme caitta. Hauano pa6otel. Hactpoiiku. llpudt. IiBet. Coznanue mamox.

Teoperuueckoe oOydeHue 2

[TpakTuyeckue 3aHATHSA 2
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Tema 5.3. Co3zganue
Pa3JMYHBIX BH/IOB
CTpaHuI

Conepxxanue

Coznanue crpanun. Crircok crpanuil. PaboTa ¢ oTAenbHBIMU CTpaHULIaMU (HACTPOMKA,
IPEIIPOCMOTP, MyOIHKAIHS, PEAAKTHPOBAHUE, CITUCKH )

[TpakTryeckue 3aHATHS 2
Tema 5.4. Crannaptuble | Conepxanue 2 OK 02
0J10KH Cosznianue JIDHAWHATA U3 CTAHJAPTHHIX 0JIOKOB Ha BHIOPAHHYIO TEMY

[IpakTueckue 3aHATUS 2
Tema 5.5. Ilanesn Coneprkanue 2 OK 02
HABUTALHMHU Hynesoii 6110k (co3iaHue, maHeIu HaBUTaluK, JOCTYIIHbIE 3JeMeHThl). PaboTa ¢

TEKCTOM, U300paKeHUSIMHU U BUJECO

[IpakTueckue 3aHATUS 2
Tema 5.6. HacTpoiika Conepxanue 4 OK 02
IJIABHOM CTPAaHULbI Caiit: HacTpoiika JOMeHa, BBIOOD IJIaBHOW CTPAaHMULIbI, CTATUCTHKA, SIHAEKC METPHKA,

Hactpoiika HTTPS.

Teoperuueckoe oOydeHue 2

[TpakTHueckue 3aHATHS 2
IIpuxnagnoi MoxyJb 6 Texnonornu npoaBuzkeHust Bed-caiita B UnTepHere 22
Tema 6.1. UnTepHeT- Conepxanue 4 OK 02
MapKeTHHT HHTepHeT-MapKeTUHT: TIOHATHE, HHCTPYMEHThI IHTepHeT-MapKeTUHTa, UCCIIE0BAHNE

KaK 3JIEMEHT UHTEpPHET-MapKeTHHTa

Teoperuueckoe oOydeHue 2

[TpakTHueckue 3aHATHS 2
Tema 6.2. MeToabl Conepxxanue 4 OK 02
NPO/IBMKEHUS B banHepHast 1 KOHTEKCTHAs peKJIaMbl, peKjiaMa B pacchUIKax, pekiaMa B 6Jiorax,
HNurepHere CO00I1IeCTBaX, COLMANIBHBIX CETSIX; BUPYCHBIN MapKETUHT

Teopetnueckoe o0yueHue 2

[TpakTHyeckue 3aHATHS 2
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Tema 6.3. Paziuunbie OcHOBHOE coziepKaHue 4 OK 02
croco0bI padoThI ¢ Crioco6b1 nostyueHust Tpaduka: onpeaenaeHue Tpapuka, OCHOBHbIE CIIOCOOBI MOITy4eHUS
KOJIU4eCTBOM Tpaduka, 0COOEHHOCTH KOHTeKCTHOM pekiiambl, SEO u SMO npoaBmxeHus
noceTureJiei Teopetnueckoe o0yueHue 2
[IpakTrueckue 3aHATHS 2
Tema 6.4. IlouckoBasn Coneprxanue 4 OK 02
onTUMM3anMA KOHTeHTa | OntuMusanus koHTeHTa 11 SAuaexc, Rambler u Google, nnaexcupoBanue caiira
MOMCKOBBIMU CUCTEMaMU
Teopetnueckoe o0yueHue 2
[IpakTueckue 3aHATUS 2
Tema 6.5. Pexnamuas Coneprxanue 4 OK 02
KaMIIaHUH B CETH [TnanupoBaHue U MPOBEACHUE PEKIAMHON KaMIIaHUU - IIOCTAHOBKA IIeJiei, BBIOOD W/1in
HuTepuer pa3paboTKa HHCTPYMEHTOB, MECCE/K, BEIOOD IJIOMIAT0K, OI0/KET, OLIEHKa
a3 dexTuBHOCTH
Teopernueckoe o0yueHue 2
[IpakTueckue 3aHATHS 2
Tema 6.6. [IpoextHas Conepxanue 2 OK 02
pabota «IIpoextupoBanue | [IpoektHas padorta «IIpoekTupoBaHue pekiaMHOl kKammnanuu B IHTepHETE ATIsI
peKJIaMHON KaMIIaHWU B KOHKPETHO! MPOIyKIIMH/PEeIICHHsI/KOMITAHUH/OpraHU3alum
WutepHere» [TpakTHdeckue 3aHsATH 2
IIpuxnagnoi Mmoxyan 7 BBenenue B Be0-pa3padoTKy Ha si3bIke JavaScript 34
Tema 7.1. CunTakcuc u Conepxxanue 2 OK 02
OCHOBHbIE MOHSITHSA Beipakenusi, onepaTopsl, mo0ouHbIe 2P PEKTH, HHCTPYKIIHH, BBOI-BBIBOA. [loHsATHE
JavaScript o0bekTa u murepana. DBoorus ctangapra ECMAScript
Teoperuueckoe oOydeHue 2
Conepxxanue 2 OK 02
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Tema 7.2. YnpasJiienue
naKeTamMu U

Cucrema nakeros npm. Maunnmanusanus npoekra. Coznanue daiina package.json.
JeBenonepckre 3aBUCUMOCTH

3aBHCHMOCTSIMU [TpakTHueckue 3aHATHS
Tema 7.3. Ilepemennnlie u | Conepxxanue OK 02
00/12CTH BUIMMOCTH. OObsiBiIeHNE IEPEMEHHBIX. JTal KOMIWISIUY U 3Tan ucrnonHenus. Ommodka
I[IpumMuTHBHBIE U ReferenceError u Bo30yxaenue uckitouenus. I nodanpHble nepeMeHHble. BuaumocTsb
00beKTHBbIE THIIBI Ha ypoBHe 0sioka. CpaBHEHHE IPUMUTUBHBIX 3HAUEHUN
AaHHBIX [IpakTuyeckue 3aHATHSI
Tema 7.4. TypeScript n Conepxxanue OK 02
craTu4yeckas Tunu3anus. | Tunel naHHabeix. OObsABICHHUE ¢ aHHOTaNUeH Tuna. TpaHCHWIALUA 1 3allyCK MPOEKTa.
DyHKINHU KaK OObsBiieHKE (B TOM YKCIIE ¢ aHHOTAlMEN) U BbI30B (DYHKIUI
CTPYKTYPHBIH 3JIeMEeHT Teoperudeckoe oOydeHue
CHCHApUS U KAK THII [IpakTH4eckue 3aHATHS
AaHHBIX
Tema 7.5. OcHOBHOE coziepKaHue OK 02
Yupasasiommue HmniepaTUBHBIN OIXO K CO3/aHUIO KOJIAa MPOrpaMMbl. IHCTPYKIINH Kak
KOHCTPYKIMH IPOTHBOIOJIOXKHOCTh BbIpakeHUH. TepHapHbIil oneparop u uHcTpykuus If..else
[{uKIbI CO CYETUYMKOM, TIPEAYCIOBUEM/TIOCTYCIIOBHEM, UTEPALIMOHHbIE
Teopetnueckoe o0yueHue
[IpakTueckue 3aHATHS
Tema 7.6. Ctpoxu n Conepxanue OK 02
OMHapHbIE 1aHHbIE. Crpoka Kak IpUMUTHBHBIN THUI TaHHBIX. [lepebop CTpOKH ¢ TOMOIIBIO UTepaui
Peryasipubie for..of, ucnonszoBanue FOnukona B JavaScript. OTanune OMHAPHBIX JaHHBIX OT CTPOK.
BbIPaKeHUs! [Touck coBmajzieHnii ¢ peryasipHbIM BbIpaKEHUEM
Teopernueckoe o0yueHue
[IpakTueckue 3aHATHS
Conepxanue OK 02
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Tema 7.7. MaccuBbI B
MHOKECTBA

MaccuBbl Kak HA0OpBI 3HAYEHUI pa3HBIX TUIIOB, JOMYCKAIOIINX UTEPALNIO. 3aaHue
MaccuBa JuTepaioM. MeTosl MaccuBoB, B ToM uncie forEach u reduce. Bzaumusie
npeoOpa3oBaHUsl MACCUBOB U CTPOK. MHOXeCTBa Kak HaOOpPbI HE TTOBTOPSIOIINXCS
3HaueHHH. [lomydyeHre MHOXKECTBa U3 MAacCHBa

Teopernueckoe oOydeHue 2
[TpakTHueckue 3aHATHS 2
Tema 7.8. Jlutepanabuble | Conepixanue 4 OK 02
o0bekThl. IlporoTunsl 1 | JIutepanpHble 00BEKTH KaK KOJJICKIIMH CBOMCTB U METOI0B. OTINYHS JTUTEPATHHBIX
KOHCTPYKTOPBI. 00BEKTOB OT OJIOKOB ¥ MacCHBOB. J[oCTyn K cBOiCTBaM U MeTonaM. Vcnonp3oBaHue
CpoiicTBa U MeTO/IbI ccpuiky this. BbI30B METO/10B 0JIHOTO 00BEKTa OTHOCUTEIBHO Apyroro. Joctyn k
nportotuity oobekTa. CozlaHue 00beKTa ¢ MOMOIIBI0 KOHCTPYKTOpa
Teopetnueckoe o0yueHue 2
[IpakTueckue 3aHATUS 2
Tema 7.9. Monysin u Conepxanue 4 OK 02
Tpancnuasuus. DOM Moynu Kak eTuHUIBI HE3aBUCHMOTO U30JIMPOBAHHOTO Koaa. IMIopT u sKcmopt u3
monyneit B ctiiie ES2015. Mcnonp3oBaHue BO3MOKHOCTEH TUTAHUPYEMBIX CIETYIOIINX
BEpCHii CTaHaapTa — Mpeodpa3oBaHue Koja ¢ momoinsio Babel. Beexenune B Document
Object Model — 06bekTHYIO MO/IENTh TOKYMEHTA BEO-CTPAHHIIBI
Teopernueckoe o0yueHue 2
[IpakTueckue 3aHATHS 2
Tema 7.10. IIpoexTHast Conepxxanue 4 OK 02
padora. «Co3nanue [TpoexTHas padora «Co3aHne NPOCTEHIIEr0 CEPBEPHOTO BEO-TIPUIIOKEHUS
NPOoCTEeHIero
CepBepHOTO Bed- [IpakTueckue 3aHATHS 4
NPUJIOKEHUSD)
IMpukaagnoi moayanb 8 Benenne B co3nanue rpaguueckux nzodopaxenuii ¢ nomomso GIMP 30
Conepxanue 2 OK 02
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Tema 8.1. PacTpoBas n
BeKTOpHasi rpaduka.
®opmaTthl H300paKeHHUI,

OTinuust pacTpoBOi M BeKTOpHOM rpaduku. Vcrmonb30BaHne pacTpoBoil TpaduKu JUIs
xpanenus ¢otorpaduii. Dopmarel PNG u JPEG. KonBepTraius ¢ 1einbo CHIKEHUS
00BbEMa N300paKeHHS

KOHBepTalus U Teopetnueckoe o0yueHue 2
ONTHUMM3ALHA
Tema 8.2. GIMP kak Coneprxanue 2 OK 02
npoext GNU. GIMP kak nporpamma ajisi pa3IMYHBIX ONEpalMOHHBIX cucTeM. OCOOEHHOCTH TPOEKTa
Ycranoska GIMP B Ka4eCTBE MPEICTABUTEIIS KJIacca CBOOOHOrO MPOTPAMMHOI0 00ECTICUECHHS.
YcTaHoBKa Ha pa3IM4HbIE TUIATHOPMBI
Teopetnueckoe o0yueHue 2
Tema 8.3. UnTepdeiic Conepxxanue 4 OK 02
GIMP. MHuorookonnblii | aTepdeiic u HacTpoiika ero dyacteir. OJTHOOKOHHBIN U MHOTOOKOHHBIN PEXKHM.
PeKHM, CThIKyeMble VYupasnenue auanoramu. OKHO CI0EB U300paXeHUs
JAMAJIOTH, OAHOOKOHHBIN | TeopeTnueckoe 00ydeHHE 2
pe:xxkum. Ciion [TpakTHveckue 3aHATHS 2
Tema 8.4. Pazpemenue Copnepxanue 4 OK 02
U300pakeHusl. Pa3mepbl n300pakeHus B MUKCeIax U MOHATHE pa3pelIeHns H300pakeHHs.
HaBuranus, [TpeoOpa3oBaHus: BRIpaBHUBAHUE, IEPEMEILIEHUE, KaJJpUpPOBaHHE, BPALlleHNE, HAKIIOH,
MacmTabupoBanme, nepcnekTuBa, 3D-mpeoOpazoBanue, Tpanchopmalius, mpeodpazoBaHue MO TOYKAM,
KaJpUpOBaHMue, 3epKajio, Ipeodpa3oBaHUE MO paMKe, HCKaXKEHUS
appuHHbIE Teopernueckoe o0ydeHue 2
npeodpazoBaHus [TpakTHdeckue 3aHATHS 2
Tema 8.5. 3aauBka, Conepxxanue 2 OK 02
GunbTpLI M Hcnonb3oBanue 3aMBKA. OUIBTPHI: Pa3MbITHE, YIyUIIEHUE, UICKAKEHNUs, CBET U TEHb,
HHCTPYMEHTBI IyM, BBIIETICHUE KPaéB, IEKOPAIHs, TPOSKITUS
pHCOBaHMSA [TpakTHdeckue 3aHATHS 2
Conepxxanue 4 OK 02
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Tema 8.6. Boigeienue.

Hcnonbp3oBanue BBII[CJICHPIFI JUIA pa60TbI C OTACIIbHBIMHA 00BEKTAMH B COCTaBE

KoHntypsl. n3zo0paxenus. Boigenenue koHTypoB. Co3aHue KoJulaked yTéM COeTUHEHUS
Kom0unnpoBanue HECKOJIbKUX U300paKeHUH
HU300pakeHu it Teopernueckoe oOydeHue 2
[TpakTryeckue 3aHATHS 2
Tema 8.7. BbicTpas Conepxanue 2 OK 02
MackKa u I'papnueckue oroOpakenue obnactu BoaeneHus. [Ipeodpa3oBanue 1BeTa B
npeodpa3oBanue BeTA M300paXEHUH C IOMOIIbIO IPUMEHEHUS! MacKu
[TpakTryeckue 3aHATUS 2
Tema 8.8. Cozpanue Coneprkanue 4 OK 02
rpaJiMeHTOB [Tonstue rpaguenta. [1naBHble nepexobl OT OAHUX LIBETOB K IPYTUM
Teoperudeckoe oOydeHue 2
[IpakTueckue 3aHATUS 2
Tema 8.9. Co3zpanue Coneprkanue 4 OK 02
AHNMHPOBAHHOIO Hcnonp30BaHne aHUMALMK [Tl HAlJIAJHOTO NPEACTABIEHUS IPOLECCOB ¢ HECKOJIBKUMHU
u3o0paxenust B popmare | sranamu. Popmar GIF. Orpannuenus GIF. Coznanue nzo0paxenus B popmare GIF ¢
GIF nomotsio GIMP
Teopernueckoe o0yueHue 2
[IpakTueckue 3aHATHS 2
Tema 8.10. IIpoexTHas Conepxanue 2 OK 02
padora «Co3nanne cepun | [IpoextHast pabora «Coznanue cepun OaHHEpOB Ui rpaduuecKoro opopMIeHHs
0aHHEpOB 1Jis caiita»
rpaguyeckoro [TpakTueckue 3aHATHS 2
oopMiieHus caiiTan
IIpome:xxyTounast arrecranus (AuddepeHuMpoOBaHHBIN 3a4eT) 2
Bcero 1444.
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3. YciaoBus peajim3anuu NporpaMmMbl 0011e00pa3oBaTeJbHOI U CIUTLTHHbI

3.1. Tpe6oBanus K MHUHUMAJIbHOMY MaTepHaIbHO-TEXHUYECKOMY
o0ecIeYeHNIo

Peanuzamus quciumminHel TpeOyeT Hamu4us yueOHOM KOMIBIOTEpHOI Jaboparopun
UH(POPMATUKH.
O6opynoBaHre KOMIBIOTEPHOU J1a00paTOPUU:
® 110CaJOYHBIE MECTA 10 KOJIMYECTBY O0yUaIOIIUXCS;
e pabouee MECTO IPENOAABATENS;
e MapKepHas JOCKa;
® y4eOHO-METOANUYECKOE 0OeCIIeUeHHE.
TexHuueckue cpeacTBa 00yUYeHUS:
® KOMIIBIOTEPHI IO KOJIUYECTBY OOYHAIOIINXCS;
e JIOKaJbHas KOMIIBIOTEPHAs CETh U INI00abHAs ceTh IHTepHET;
® JIMIIEH3MOHHOE CUCTEMHOE U MPUKIIATHOE IPOrpaMMHOE 00ECIICUEHHE;
® JIMIIEH3MOHHOE aHTUBUPYCHOE NPOTrPaMMHOE O0ECIIEUEHUE;
® JIMLEH3HOHHOE CIENUAIN3UPOBAHHOE IPOIPAMMHOE 00ECIICUEHHE;

® MYJIbTUMEIUAIIPOCKTOP.

3.2. UupopmanuonHoe odecneyenue odyuenus. IlepeyeHb pekomeHayemMbIx
yueOHbIX u3aaHuil, UHTepHeT-pecypcoB, JONMOJHUTEIbHOM JUTEPATYPbI

Jist  peanuzanuu  mporpaMMbl  OMOIMOTEUHbIH (OHA 0O0pa3zoBaTEILHOM
OpraHu3alliy JOHKEH UMETh MEeYaTHbIE W/HWIIN DJIEKTPOHHBIE 00pa3oBaTeIbHbIE U
WH(OPMAITMOHHBIE  PECYpChl, PEKOMEHJIOBAHHBIE IS  HCIOJIB30BaHUS B
o0pa3oBaTeIbLHOM MPOIECce, HE CTapIIe MATH JIET C MOMEHTA U3JaHuS.

PexoMeHTyeMble neuaTHble U3JJaHus 110 peaiu3aliii o011eo0pa3oBaTebHON
JTUCIUTIIMHBI TIPEJICTABIICHB B METOAUYCCKUX PEKOMEHAAIMAX TI0 OpTraHW3alluu
oOy4eHus.
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4. KOHTPOJIb M OlleHKA Pe3yJIbTAaTOB 0CBOEHHUsI 00111e00pa30BaTeIbLHOI

JTUCIHHUIIINHBI

KoHTpoib M oOmeHKa pe3ylbTaTOB OCBOEHMsI 00I1€00pa30BaTeIbHOM

JVCHUIUIMHBI PACKPBIBAIOTCS YEPE3 NUCLUIUIMHAPHBIE PE3YIIbTAThI, HAIIPABIICHHBIC
Ha ¢opMUpOBaHHE OOIMUX U MPO(EecCHOHANBHBIX KOMIIETEHIMM MO pa3aenaM u
TEMaM COZEpKaHus yueOHOTro MaTepHaia.

3.5

OK 02

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

Ob6mas/npodeccron Pa3gen/Tema Tun oneHoYHBIX
aJbHAasA MeEpPONpPUATHH
KOMIIETEH U
OK 01 Tema 1.6 Tema 1.9 Tema TectupoBanue

OK 01

Tema 1.7 Tema 1.8 Tema
22 Tema 34

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

BrinmonHeHne npakTHYeCcKux
3aJaHui

OK 02

[Tpuknagasie Mmoaynu 1-2

KouTtponbsHas pabota

OK 01, OK 02

Bce monynu

BrinonHenue 3aganuim
T pepeHInpOBaHHOTO
3adera
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