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1. O6wan xapakTepucTuka pabouei nporpaMmmbli
ob6weo6bpasoBaTenbHOM AoUCLUMIINHBI «UH(pOopMaTHKa»

1.1. MecTo gUCUMIJIMHDbI B CTPYKTYpe obpa3oBaTenbHOM nporpamMmmbl CMO:

ObweobpasoBatenbHas ancumnnnHa «MHOOPMATUKA» saBnseTca obsizaTenbHOM
YyacTbto 06LIeobpa3oBaTeNbHOrO LMkia 0bpa3oBaTesibHOW NpoOrpaMMbl B COOTBETCTBUN C
®roc Crio

1.2. Uenu v nnaHmpyembie pe3ysibTaTbl OCBOEHUA AUCLUIVIMUHDI:

1.2.1. Uenu aucumnniuHbl

CoaepykaHune nporpamMMbl 0611e06pa3oBaTENbHON AMCUMNINHBE «MH(bOopMaTnKa»
HamnpaBfeHO Ha AOCTUXKEHWE CNefyoLWmMX Liefiel: 0CBOEHME CUCTEMbl 6a30BbIX 3HAHWM,
oTpaXxaloWnx BkMaa MHMDOPMaTUKM B (DOPMMPOBAHME COBPEMEHHON HAY4YHOW KapTWHbI
MMpa, ponb MHGOPMALMOHHBIX NPOLECCOB B COBPEMEHHOM 0bLiecTBe, 6MONOrnyeckmx u
TEXHUYECKMX  CUCTEMAX; OBMAAEHME  YMEHUSIMU  NPUMEHATb,  aHanU3npoBaTb,
npeobpa3oBbiBaTb MH(MOPMALUMOHHbIE MOAENM peanbHbiX OObLEKTOB U  MNPOLIECCOB,
NCNONb3yss MpU 3TOM UUMPOBLIE TEXHONOTMM, B TOM 4YUCE MNpU WU3YYEHUN [OPYrUX
AVCLUMNINH; pa3BUTME MO3HABATE/IbHbIX MHTEPECOB, MHTENNEKTYaNbHbIX U TBOPYECKMX
CMOCOBHOCTEN MYyTEM OCBOEHMSI U UCMOMb30BaHUSI METOA0B MHGMOPMATUKM U LNGPOBbLIX
TEXHOIOMMIN MPU U3YYEHUMN PA3NTUYHBIX YY4EOHBIX NPEAMETOB; BOCMMTAHWE OTBETCTBEHHOIO
OTHOLLUEHUS K COOMIOAEHUIO 3TUYECKMX WU MpPaBOBbIX HOPM  MHMOPMALMOHHOM
[€STENbHOCTU; MNPUOBPETEHNE OMbITA WCMOSb30BAHUA  LMGPOBbLIX TEXHOMOMMA B
WUHAMBUAYANBHON U KONMIEKTUBHOW YYEOHOW M MO3HaBaTebHOW, B TOM YMC/IE MPOEKTHOM
AeSITENbHOCTMW.



1.2.2. MNnaHupyemble pe3ynbTaTbl 0CBOEHMS 06L1e0bpa3oBaTenbHOM ancumnanHbl B cootBeTcTBumn ¢ ®rOC CMO n Ha ocHoBe
®roc coo

MnaHupyeMble pe3ynbTaTbl OCBOEHUS ANCLIMMNHDI

Obwume

B yacTu TpyaoBoro BOCNUTAHMS:

- TFOTOBHOCTb K TPYyAy, OCO3HAHME LIEHHOCT
MacTepCTBa, Tpyaontobue;

- TOTOBHOCTb K aKTMBHOMN AESATENbHOCTU
TEXHONOMMYECKOW M COLManbHON HanpaBneHHOCTH,
CNOCO6HOCTb MHULIMMPOBATL, MAaHUPOBaTh U
CaMOCTOSITENbHO BbIMOMHSATL TaKyO AEATENbHOCTb;
- MHTEpEC K pasnnyHbIM cchepam npodeccroHanbHom
[eATEeNbHOCTH.

OBnaaeHve yHuMBepcanbHbIMU y4ebHbIMM
Nno3HaBaTeNbHbIMU AENCTBUSIMU: @) 6a30Bble
Nornyeckue AencTeus:

- CaMOoCTOSITENbHO (hOPMYNIMPOBATL U
aKTyanu3upoBaTb Npobnemy, paccMaTpuBaTh €e
BCECTOPOHHE;

- YCTaHaBNMBATb CYLLECTBEHHbI NPU3HaK Unn
OCHOBaHWS ANA CpaBHEHMUs1, Knaccudukaumm u
0606LeHms;

OncunnnuHapHble

- NOHUMATb Yrpo3y MHHOPMALIMOHHOM 6€30MacHOCTM, UCMOb30BaTb
METOAbl N CPEeACTBA NPOTUBOAENCTBUS 3TUM Yrpo3aM, cobntoaeHne mep
6e30nacHOCTK, NPeAoTBPALLAOWMX HE3aKOHHOE pacnpoCTpaHeHne
MepCoHasbHbIX AaHHbIX; cobntoaeHne TpeboBaHU TEXHUKM 6e30MacHOCTH
1 TUrneHbl Npy paboTe C KOMMbIOTEPAMU U APYIMMU KOMIMOHEHTaMM
LUMPOBOro OKPY>XEHMS; MOHUMAHME NPaBOBbIX OCHOB UCMO/Ib30BaHMS
KOMMbIOTEPHBIX NPOrpaMM, 6a3 AaHHbIX U paboTbl B cETU VIHTEpHET;

- YMETb OpraH130BbIBaTb JIMYHOE MHDOPMALIMOHHOE NPOCTPAHCTBO C
MCMO/Ib30BAHMEM PA3SIMYHbIX CPEACTB LUMPOBLIX TEXHOSOIMIA; MOHUMaHWE
BO3MOXXHOCTEMN LIMPOBbLIX CEPBMUCOB rOCYAaPCTBEHHBIX YCIYT, LMMPOBbIX
06pazoBaTesIbHbIX CEPBUCOB; NOHMMAHWE BO3MOXHOCTEN U OrpaHUYEHUIA
TEXHOJIOMMIN UCKYCCTBEHHOIO MHTENNEKTA B Pas3/iNyHbIX 061acTsix;
HanMume NpeacTaBneHnin 06 UCNoNb30BaHUM MHGOPMALIMOHHBIX
TEXHOJIOrMI B Pas3ninyHbIX NPocdheccMoHanbHbIX cdepax

- YMETb peanv3oBaThb 3Tarbl peLleHns 3a[1a4 Ha KOMMNbOTepE; YMeHUE
peanun3oBbIBaTb Ha BbIGpaHHOM AJ1st M3yYeHns s3blke



- onpeaensitTb Lenu AesiTeNbHOCTH, 3aaBaThb
napameTpbl U KPUTEPUM UX JOCTUMKEHUS;

- BbISIB/IATb 3aKOHOMEPHOCTUN N NPOTUBOPEYMS B
pacCMaTpUBAEMBIX SIBNIEHNSAX;

- BHOCUTb KOPPEKTMBbI B AEATENBHOCTb, OLEHMBATb
COOTBETCTBME PE3YNbTaToOB LENAM, OLEHMBATb PUCKM
nocneacTBui AeaTeNbHOCTH;

- pa3BuWBaTb KPEATMBHOE MbILLNIEHWE MPU PELLIEHNM
XXU3HEHHbIX Npobnem

6) 6a30Bble uccnegoBaTeNbCKMe AeNCTBUSN:

- BNafE€Tb HaBblkaMK y4ebHO-MUCCNEAOBATENBCKON U
NPOEKTHON AEeSTENbHOCTU, HAaBblIKaMU pa3peLLEHUS
npobnem;

- BbISBMSATb NPUYMHHO-CNIEACTBEHHbIE CBSI3UN U
aKTyanu3MpoBaTb 33/1a4y, BblABUraTb rMNoTE3Y ee
pEeLLEHMS], HAXOAWUTb apryMeHThbl AN1s oKa3aTeNbCTBa
CBOWX YTBEPXAEHWI, 3aAaBaTb NAPaMETPbI U
KpUTEPUMN pELLEHNS;

- @HanM3MpoBaTb MOMYYEHHbIE B XOAE PELLEHUSI
3a/1a4m pe3ynbTaTbl, KPUTUYECKN OLIEHMBATb UX
JI0CTOBEPHOCTb, NPOrHO3MPOBaTb U3MEHEHUE B HOBbIX
yCNOBMSIX;

- YMETb NEPEHOCUTb 3HaHNS B NMO3HABaTENbHYIO U
NPaKTUYECKY0 06N1acTh XU3HEAEATENBHOCTY;

- YMETb UHTErPUPOBaTb 3HAHUS N3 PasHbIX
npeamMeTHbIX obnacTei;

- BblABUraTb HOBbIE MAEWN, NPeAiaraTb OpUrMHanbHble
NoaxoAbl U peLLeHus:;

nporpaMmmMmnpoBaHuns BblCOKoro ypoBHs (Mackanb, Python, Java, C++, C#)
TMNOBbLIE aNropUTMbl 06PabOTKN YMCEN, YMCTTOBBIX MOCIeA0BaTENbHOCTEN
M MacCMBOB: NPeACTaB/IEHNE YMCna B BUAE Habopa NpocTbix
COMHOXMWTENEN; HaXOXAEHWE MaKCMMaribHON (MMHUMAsbHOM) LUMdpbl
HaTypasibHOro Y1cna, 3arnMcaHHoOro B CUCTEME CYUCIIEHNS C OCHOBAHUEM,
He npeBblwarowmm 10; BbluMcieHne 0606LLEHHBIX XapaKTEPUCTUK
3/1IEMEHTOB MaccuBa WM YMCIIOBOM NOCNEeA0BaTENbHOCTM (CYMMbl,
Npou3BeAeHUst CPEAHEro apUMETUYECKOro, MUHUMAbHOMO U
MaKCUMasIbHOrO 3/IEMEHTOB, KOMIMYECTBA 3/1EMEHTOB, YAOBNETBOPSHOLLMX
3ajaHHOMY YC/IOBMIO); COPTUPOBKY 3/1IEMEHTOB MAacCuBa;



- CNOCOBHOCTb MX UCNOSb30BAHUA B
MO3HaBaTENbHOW M COUManbHOWM NpaKTuKe

B 0611aCTU LLEHHOCTU HAyYHOr O NO3HAHMSA:

- CcchOpMMPOBAHHOCTb MMPOBO33PEHNS,
COOTBETCTBYIOLLEr0 COBPEMEHHOMYYPOBHIO Pa3BUTUS
HayKM 1 06LLECTBEHHOWN MPAKTUKN, OCHOBAHHOIO Ha
Aamnanore KynbTyp, CNOCOOCTBYIOLLErO OCO3HAHMIO
CBOEro MecTa B MOJINKY/IbTYPHOM MUPE;

- COBEpLUEHCTBOBAHME 3bIKOBOW M UMTATENIbCKON
KyNbTypbl KaKk CPeZCTBa B3anMOAENCTBUA MeXAY
NOAbMM U MO3HAHWS MUPa;

- 0CO3HaHWE LIEHHOCTWN Hay4YHOW AesTENbHOCTY,
FOTOBHOCTb OCYLLECTBAATb NPOEKTHYIO U
NCCNeaoBaTENbCKYHO AESTENbHOCTb MHAMBUAYANBHO U
B rpynne;

OBnapeHne yHMBepcasibHbIMU yYe6HbIMU
nosHaBaTes/IbHbIMM AeUCTBUSAAMU: B) paboTa C
nHdopMaumeii:

- BNTAAETb HaBblKaMKW NONyYeHus1 MHOpPMaLmK u3
MCTOYHWUKOB PasHbIX TUMOB, CAMOCTOSITENBHO
OCYLLECTBNSATb MOUCK, aHaNu3, CMCTEMaTM3aLMIO U
MHTEpPNpEeTaumnio MHGOPMaLMM Pa3INYHbIX BUAOB U
¢dopM npeacraBneHus;

- CO3AaBaTb TEKCTbI B Pa3nyHbIX (popMaTax C y4eToM
Ha3HauyeHust nHopMaLMK U LENEBOW ayanTopum,
BblbMpas onTuManbHyo (popMy NpeacTaBieHns 1
BU3yanusaumm;

- BNaAeTb NpeACTaB/IeHNSIMU O PONN MHGOPMALIMK U CBSI3aHHbIX C HEN
MpoLIeCccoB B NpUpoae, TEXHMKE 1 06LeCTBE; NOHATUAMU
«MHbOopMaUms», «MHHDOPMALIMOHHBIN NPOLIECC», «CUCTEMA»,
«KOMIMOHEHTbI CUCTEMbI» «CUCTEMHBbIV 3DEKT», KMHPOPMALMOHHASN
cUCTEMa», «CUCTeMa yrnpasfieHns»; BNajeTb METOAaMM NoucKa
MHbOpMaummn B ceT MHTEPHET; YMETb KPUTMYECKU OLIEeHNBaTb
WHbOPMaUMIO, NONYYEHHYIO U3 ceTU MHTEpHET; XxapakTepu3oBaTb
6onbLlMe AaHHbIe, NPUBOAUTL MPUMEPbLI UICTOYHUKOB MX MOAYYeHUs U
HanpaefeH1s UCMosib30BaHMS;

- MOHMMaTb OCHOBHbIE MPUHLMMbI YCTPOMCTBA M (DYHKLIMOHUPOBaHMS
COBPEMEHHbIX CTaLMOHAPHbIX 1 MOBUIIbHBIX KOMMBIOTEPOB; TEHAEHLMIA
Pa3BUTHSI KOMMbIOTEPHbLIX TEXHONIOMMI; BNaaeTb HaBblkaMu paboTbl C
onepaumMoHHbIMX CUCTEMAMU U OCHOBHbLIMW BUAAMWU MPOrpaMMHOMo
obecrneyeHns ansi peleHunst y4ebHbIx 3aaad no BbI6paHHOM
cneunanusaumm;

- UMETb NpeacTaBNeHnsl 0 KOMMbIOTEPHbIX CETSX U UX PONU B
coBpeMeHHOM Mupe; 06 06LmMX NpuHUMnax paspaboTku u
(DYHKLMOHMPOBAHNSA MHTEPHET-NPUIIOKEHNI;

- MOHWMATb OCHOBHbIE MPUHLMMbI ANCKPETU3ALUMM Pa3NNYHbIX BULOB
nHdOopMaumK; yMeTb OnpeaensTb MHPOPMaLMOHHbIN 06EM TEKCTOBbIX,
rpadryecKmnx n 3ByKOBbIX AAHHbIX MPY 3a4aHHbIX NapaMeTpax
ANCKpeTU3aumm;

- YMETb CTPOUTb HEPaBHOMEPHbIE KOAbI, AONYCKatoLWmMe OAHO3HAYHoe
JekoanpoBaHue coobLueHni (NpeduKcHbie Koabl); UCMob30BaTb
MpoCTeiLIne KOAbI, KOTOPbIE MO3BONAOT 06HAPY>XMBaTb U UCMPaBNATb
OWKBKM Npu Nepefadve AaHHbIX;



- OUeHMBaTb AOCTOBEPHOCTb, NErMTUMHOCTb
NHOpMaUmK, ee COOTBETCTBUE NPaBOBbIM U
MOpanbHO-3TUYECKUM HOpMaM;

- MCnonb3oBaThb CpeAcTBa MHMOOPMaLMOHHBIX 1
KOMMYHMWKAUMOHHBIX  TEXHOJOrMn B peLeHum
KOFHUTUBHbIX, KOMMYHWKaTUBHbIX n
OpraHu3aUMOHHbIX 3aaa4y ¢ cobnoaeHemM TpeboBaHui
IProHOMWMKK,  TEXHUKM  He30MmacHOCTW,  MUrneHsl,
pecypcocbepexeHns, NpaBOBbIX W 3TUYECKUX HOPM,
HOPM MHOPMaLIMOHHOW 6e30nacHoCTy;

- BNajeTb HaBblkaMW Pacno3HaBaHMS U 3alUThI
nHbopmMaumm, nHhopMaLMoHHON 6e3onacHoCTH
JIMYHOCTH

- BNlafeTb TEOPETUYECKMM annapaToM, No3BONSIOLMM OCYLLECTBASATb
npeacTaBneHve 3a4aHHOro HaTypasibHOro YMcna B pas/IMyHbIX CcMCTeMax
CUNCNEHNS; BbIMOMHATL NPeobpa3oBaHMst TIOFMUYECKUX BbIPaXKEHWUH,
MCNONb3ys 3aKOHbI anrebpbl NOMMKK; ONpeaensTb KpaTyanwmnii NyTb BO
B3BELUEHHOM rpade 1 KONMYECTBO NyTen MeXxay BepLuMHaMu
OPUEHTMPOBAHHOIO auUMKINYeckoro rpada;

- YMETb YMTaTb M NMOHMMATb NPOrPaMMbl, Peanm3ytoLwme HeCIIOKHbIE
anroputMbl 06paboTKN YMCNOBLIX U TEKCTOBLIX AaHHbIX (B TOM uncne
MaCCVMBOB W CUMBOJIbHBIX CTPOK) Ha BbIOpaHHOM ANst U3yyeHus
YHUBEPCanbHOM 5i3blKe MPOrpaMMMpOBaHUNS BLICOKOrO ypoBHs (Mackansb,
Python, Java, C++4, C#); aHan13npoBaTb anropmMTMbl C UICMOSIb30BAaHNEM
Tabnuy TpaccupoBku; onpeaensTb 6e3 NCNonb30BaHMs KOMMbIOTEPA
pe3ynbTaTbl BbINMOMHEHNS HECIIOXHBIX MPOrPaMM, BKTHOYAKOLWMX LMKIIbI,
BETB/IEHMS M NOAMPOrPaMMbl, NPU 3alaHHbIX UCXOAHbBIX AAHHBbIX;
MOAMPUUMPOBATL FOTOBbLIE NPOrpPaMMbl A1 peLleHns HOBbIX 3aaauy,
NCNonb30BaTb UX B CBOMX NPOrpaMMax B KayecTse noanporpamMm
(npoueanyp, dyHKuwni);

- YMeTb C034aBaTb CTPYKTYPUPOBaHHbIE TEKCTOBbLIE JOKYMEHTbI U
[AEMOHCTPALUMOHHbIE MaTepuasbl C UCMONb30BaHMEM BO3MOXXHOCTEN
COBpPEMEHHbIX NMPOrpaMMHbIX CPeACTB U 06NayHbIX CEPBUCOB; YMeHue
ncnonb3oBaTb TabnnuHble (pensaumoHHble) 6a3bl AaHHbIX, B YaCTHOCTH,
COCTaBNSATb 3anpockl B 6@3ax AaHHbIX (B TOM YMCNE BblUMCIISIEMbIE
3anpochl), BbIMOMHSATL COPTUPOBKY M NMOUCK 3anucen B 6ase AaHHbIX;
HanoNHATb pa3paboTaHHylo 6a3y AaHHbIX; yMEHME UCMOMb30BaTb
3NeKTPOHHbIE Tabnunubl ANS aHanu3a, NpeacTtasneHns n 06paboTku
[aHHbIX (BKtOYas BblYMCIEHME CYMMbI, CpeaHero apudMeTnyeckoro,
HamnbOobLIEro N HAaMMEHbLLEMO 3HAYEHWUI, PELLEHNE YPaBHEHWN);






- YMETb UCMOMb30BaTb KOMMbIOTEPHO-MaTEMaTUYECKME MOAENN ANst
aHanu3a o6beKTOB 1 MPOLECCOB: (POPMyNMPOBaTh LieSlb MOAENMPOBaHWS,
BbINOJSIHATbL @HanM3 pe3ynbTaToB, NOMYYEHHbIX B XO4€ MOAENMPOBAHNS;
oLeHMBaTb aAeKBaTHOCTb MOAENM MOAENMPYEMOMY 06BEKTY Unn
npoueccy; NpeacTaBnsATb pe3ynbTaTbl MOAENMPOBAHUS B HArNsiAHOM
Buae;

- YMeTb KnaccudumumpoBaTb OCHOBHbIE 3a4a4M aHaIn3a AaHHbIX
(nporHo3upoBaHue, Knaccudukaumsl, Knacrepmsaums, aHanms
OTKJIOHEHWI); MOHMMATb NOCNEeA0BaTENbHOCTb PeLleHNs 3aaay aHanmsa
AaHHbIX: C60P NEPBUYHBIX AAHHbIX, O4MCTKA N OLEHKa KauecCTBa AaHHbIX,
BbI6Op M/MnKn NocTpoeHne Mogenu, npeobpasoBaHne AaHHbIX,
BM3yanun3aums AaHHbIX, MHTEpNpeTaums pe3ynbTaTos;

- MMETb NpeacTaBneHns 0 6a3oBbIX NPUHLMNAX OpraHn3aumnm n
(DYHKLMOHMPOBaHUSI KOMMNbIOTEPHBIX CETEN;

- YMeTb OnpeaensTb CPeaHIO CKOPOCTb Nepesayn AaHHbIX, OLEHNBaTb
N3MeHEeHNe BPeMEHN nepeaayn npu n3MeHeHUn nHhOopMaLMoOHHOIO
obbeMa AaHHbIX 1 XapaKTEpUCTUK KaHana CBS3W;

- YMeTb CTPOWTb KOA, obecneurBatoLmni HauMeHbLLYHO BO3MOXHYHO
CPEeAHIO ANMHY COObLLEHNS NPU M3BECTHOM YacTOTe CMMBOJIOB; MOSICHATD
NPUHUMNBI paboTbl MPOCTLIX aNrOPUTMOB CKaTUS AAHHbIX;

- YMETb MCMONb30BaThb NpW peLLeHNM 3a4ay CBOMCTBA NO3ULMOHHOM
3anucK Yncen, anropuTMbl MOCTPOEHNS 3aMUCK YMCNa B MO3ULIMOHHOM
CUCTEME CYUCTIEHUS C 3aaHHbIM OCHOBaHMEM U NOCTPOEHUS Yncia no
CTpOKe, CoAep>KaLlei 3anmncb 3TOro YMCIa B NO3ULMOHHOM CUCTEME
CYMCNEHMNS C 3aaHHbIM OCHOBaHWEM; YMETb BbINOSHATL apudMeTuyeckme
onepaumu B NO3ULMOHHBIX CUCTEMAX CUUCTIEHUS; YMEHME CTPOUTD
NOTMYECKOE BblpaXKeHWE B AN3bIOHKTMBHON U KOHBIOHKTUBHOM
HOpMarsibHbIX hopMax Mo 3aaaHHOW Tabnuue






WCTUHHOCTK; nccnenoBaTtb 061acTb UCTUHHOCTM BbiCKa3biBaHUS,
coepKallero nepemMeHHble; pelaTh HECIOXKHbIE SIornMYeckne ypaBHeHus;
YMETb peLlaTb aropuTMUYEcKne 3afayn, CBsizaHHbIe C aHannM3oM rpados
(3amayum NOCTPOEHUS ONTUMAnbHOro NyTHU Mexay BeplmnHamm rpada,
onpeaeneHns KoNM4ecTBa pasnyHbIX NyTen Mexay BepLiMHamm
OPWEHTMPOBAHHOIO aUMKINYecKoro rpada); yMeTb MCNob30BaTb
AepeBbs Npy aHanM3e 1 NOCTPOEHNM KOAOB U ANnsl NpeacTaBneHns
apUMMETNYECKNX BbIPAXXEHWI, NPY PELLEHUN 331a4 NOUCKa U
COPTUPOBKN; YMETb CTPOUTL AEPEBO Urpbl MO 3aAaHHOMY anropuTMy;
pa3pabaTbiBaTb 1 06OCHOBbLIBATb BbIMIPbILLHYIO CTPATEMNIO UIpbl;

- MoHMMaTb 6a30Bble aNropuTMbl 06PabOTKN YMCIOBOM M TEKCTOBOM
nHdopMaLmm (3anncb YMCen B NO3MLIMOHHOW CUCTEME CUUCIIEHMS,
AENNMOCTb LIENbIX YMCEN; HaXoXAeHNe BCeX NPOCTbIX YMcen B 3a4aHHOM
AvanasoHe; 06paboTka MHOropa3psaHbIX LenblX YMCcen; aHanm3
CMMBOJbHbIX CTPOK U ApYrnX), anroputMOB MOMCKa U COPTUPOBKMY;
YMEHWNE ornpeaensitb CNOXHOCTb M3y4aeMbIX B Kypce 6a30Bbix
anropuTtMoB (CYMMUPOBAHME 3N1EMEHTOB MacCuBa, COPTUPOBKA MaccuBa,
nepebopHbIE anropuTMbl, IBOMYHbIN MOUCK) M NPUBOAUTL NPUMEPHI
HECKONbKUX anropuTMOB Pa3HOM CMIOXXHOCTU NS PELLEHUSI OAHOM
3ajauu;

- BAAETb YHMBEPCANbHbBIM S13bIKOM MPOrpaMMMPOBAHNS BbICOKOMO
ypoBHs (Mackanb, Python, Java, C++4, C#), npeacrasneHmamm o 6a30BbIx
TUNaxX AaHHbIX U CTPYKTYpaX AaHHBLIX; YMEHWUE UCMOJIb30BaTb OCHOBHbIE
YyNpaBASIoLLME KOHCTPYKLUNN; YMETb OCYLLECTBNATL aHanu3
NpenNoXXeHHOW NporpaMMmbl: onpeaensiTb pesynbTaThl paboTbl
nporpammbl NPy 3alaHHbIX UCXOAHbLIX AAHHbIX; ONpeaensiTb, Npu Kakmx
NCXOAHBIX AAaHHBIX BO3MOXHO MOSlydeHne yKa3aHHbIX pe3ybTaToB;
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BbISIBNSATb AaHHbIE, KOTOPbIE MOIYT NPUBECTU K OLLIMOKe B paboTe
nporpammsl; OpMyNnMpoBaTb NPeasIoKEHNS MO YAYULLIEHNIO NPOrpaMMHOIo
Koaa;

- yMeTb pa3pabaTtbiBaTb M peann30BbiBaTh B BMAE NporpamMmM 6a3osble
QNropuUTMbI; UCMOJIb30BaTb B MPOrpaMMax AaHHbIE Pa3/IMYHbIX TUMOB C
YYETOM OrpaHMYEHUI Ha ANAMNA30H X BO3MOXHbIX 3HAUYEHUIN, MPUMEHSATb
Nnpy peLieHnn 3agay CTPYKTYpbl AaHHbIX (CMMCKK, CNoBapu, CTEKK, odepeau,
epeBbs); NPUMEHATb CTaHAAPTHBLIE U COBCTBEHHbIE NOAMPOrpaMMbl Ans
06paboTKN YNCNOBBIX AAHHBLIX M CUMBOMbHbBIX CTPOK; MCNOb30BaTb Npu
pa3paboTke nporpamMmMm 6MbNMOTEKN NoANPOrpamMM; 3HaTb PYHKLUMOHANbHbIE
BO3MOXXHOCTW MHCTPYMEHTaNbHBLIX CPEeACTB cpeapbl pa3paboTku; yMeHne
MCNonb30BaTb CpeACTBa OTNAAKM NporpaMM B cpeae NporpaMMMpoBaHuS;
YMEeHNe AOKYMEHTUPOBATb NpOrpammbl;

- YMETb CO3aaBaThb BEO-CTpaHMLbI; YMEHUE NCMONb30BaTh 3NEKTPOHHbIE
Tabnuubl AN aHanu3a, npeacTa.neHns n 06paboTkm AaHHbIX (BK/IKOYas
BbI6Op ONTUMANbHOMO peLIeHns, NoA6op NMHUM TpeHaa, peLleHne 3a4ad
NPOrHO3MpoBaH1s); BaAEeTb OCHOBHbIMM CBEAEHNAMM O Ha3zax AaHHbIX, UX
CTPYKTYpe, CpeacTBax co3aaHms u paboTbl C HUMU; UCMONb30BaTb
TabnunuHble (pensunoHHble) 6a3bl AaHHbLIX U CPaBOYHbIE CUCTEMBI
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2. CTpyKTypa 1 coaepxxaHue obweobpasoBaTesibHON ANCUMUMIIUHBI

2.1. 06beM guCUMNINHDBI U BUAbI yueb6HO paboTbl

Bua yuebHon paboTbl Ob6bem B Yacax
0O6beM 06pa3oBaTe/IbHON NPOrpamMMbl AUCLMMINHBI
OCcHOBHOE cofepxaHue /0
BT. Y.
TeopeTnyeckoe obyyeHme 13
NpaKkTUYeCcKne 3aHAaTus 57
MpodeccnoHanbHO-OpUEHTMPOBAHHOE coAepXXaHne (coaepxaHune 83
NpUKNaaHbIX Moaynen)
Moaynb 1. OCHOBbI @aHaNUTUKM U BU3yann3aummn AaHHbIX* 38
BT. Y.
NpakTUYecKme 3aHATUS 38
Moaynb 2. AHanuTuKa v BU3yanusaums AaHHbIX Ha Python 38
BT. Y.
KOHTPOSbHbIE paboThbl 2
NPakTUYecKne 3aHATUSA 36
Mogaynb 3. OCHOBbI UCKYCCTBEHHOIO UHTENNEKTa 38
BT. Y.
NPakTUYecKne 3aHATUS 38
Mogaynb 4. BeegeHue B 3D MoagenupoBaHue 38
BT. Y.
TeopeTnyeckoe obyyeHme
NpaKTUYecKme 3aHATUSA 38




Moaynb 5. Pa3paboTka Beb-caiiTa C MCNOb30BaHNEM KOHCTPYKTOpa Tunbaa*

36
B T. 4.
TeopeTuyeckoe obyuyeHune
NpakTU4ecKme 3aHATUs 36
Moaynb 6. TexHonorum npoaswxeHust Beb-caita B MHTepHeTe* 36
BT. 4.
NPakTUYecKne 3aHATUS 36
Moaynb 7. BeeaeHune B Beb-pa3paboTky Ha a3bike JavaScript* 36
B T. 4.
NpakTUYecKme 3aHATUS 36
Mogzynb 8. BBeaeHve B co3aaHue rpadmnyeckux M3o6paxeHuii ¢ MOMOLLbIO 37
GIMP*
B T. 4.
NPaKkTUYecKue 3aHATUSA 37
MpomexyTouHas atTectaumns (9K3AMEH)
UTOIro 151
KOHCYJIbTALUNUA 2
BCEIO 153
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2.2. TeMaTU4ecKkun naaH u coaepxxaHue ancumnianubel «<MHpopmaTmnka»

HaumeHoBaHue pazaenos Copep)xaHue yuyebHoro matepmasna (OCHOBHOE U NpogeCCUOHAIbHO- O6vem
M Tem OpPMEHTMPOBaHHOE), 1abopaTOPHbIe M NPaKTUYECKUEe 3aHATHSA, NPUKNAAHOI MOAY b “acos
(npm Hannuunn)
OcHOBHOe coaepxaHue

Pazpen 1. UHudopmaumnsa n nHpopMmaunoHHan AeATESIbHOCTb Ye/I0BeKa 22
Tema 1.1. UHcbopMaums n OCHOBHOe cofep>xaHue 2
MHpOpMaLMOHHbIE MoHaTME «MHDOopMaLmMs» Kak (PyHAAMEHTAIbHOE MOHSTUE COBPEMEHHOW HayKW.
npoLeccbl MpeactaBneHne 06 OCHOBHbLIX MHOPMaLMOHHBIX npoueccax, o cucteMax. KoamposaHue

MHbopMaumm NHdopMaums 1 MHGOpMaLMOHHbIE NpoLecchl

'TeopeTnyeckoe o0bydeHune 2
Tema 1.2. Moaxoabl K OCHOBHOe cofep>xaHune 4
M3MEPEHUIO Moaxoabl K U3MepeHuUto MHGopMauum (coaepkaTenbHbli, andaBUTHBINM, BEPOSTHOCTHLIN).
MHcpopmaLmm EavHnubl nsmepenust nHdopmaumm. MHbopMauMoHHbIE 06bEKTbI pa3IMYHbIX BUAOB.

YHMBEPCANbHOCTb AUCKPETHOro (LUMdPOBOro) npeacrasneHns nHgopmaumu. MNepegaya un

XpaHeHue MH$opMauun. OnpeaeneHe 06bEMOB PasNYHbLIX HOCUTeNe MHhopMaunn. Apxms

MHbOopMaumm

MNpakTuyeckne 3aHATus 2
Tema 1.3. Komnblotep u  |OCHOBHOE COAepxaHme 2
undposoe MPUHLMMNBI MOCTPOEHMS KOMMbIOTEPOB. MPUHLIMM OTKPbLITOW apXUTeKTypbl. Marnctparnb.
npeacraBieHue AnnapaTHOe YCTPOMCTBO KOMMNbloTEPa. BHELWHSIS NamMaTb. YCTpoicTBa BBOAA-BLIBOAA.
nHpopMaumn. MNokonenns 3BM. ApxutekTypa 3BM 5 nokoneHusi. OCHOBHblE XapaKTEPUCTUKN KOMMbIOTEPOB.
YcTpoicTBO MporpammHoe obecneveHune: knaccudmkaums U ero HasHavyeHue, ceTeBoe NpPorpaMMHoe
KOMNblOTEpa obecneyeHne

'TeopeTnyeckoe obydeHune 2

OCHOBHOE cofiepXXaHue 4
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Tema 1.4. KogupoBsaHue
MHdopMaumn. CUCTeMbI

cHncneHuns

MNpeacraeneHne o0 pasIMyHbIX CUCTEMaX CUUCIEHUS, NpeaCcTaB/eHne BELeCcTBEHHOro
yncna B CUCTEME CYMCIIEHNS C NOObLIM OCHOBaHMeEM, nepesoa Yncna U3 HeaecaATUu4HoOn

B apyryto CC, apudmeTtnyeckne aenctemst B pasHbix CC.

MpeacraBneHne YMcnoBbIX AaHHbIX: 0bLme NpUHUMNLI NPeACTaBneHns AaHHbIX, hopMaTbl
npeacTaBneHns yucen.

MpeacTaBneHne TeKCTOBbIX AaHHbIX: KOAOBble Tabnumubl CMMBOSIOB, 06bEM TEKCTOBbLIX
[AHHbIX.

MpeactasneHune rpadmyeckux AaHHbIX.

MpeacTaBneHne 3ByKOBbIX AaHHbIX.

MNpeactaBneHne BUAEOAAHHBIX.

KoampoBaHue faHHbIX MPOM3BONBHOrO B1Aa

NMO3MLMOHHON CUCTEMbI CHUCNIEHUS B AECATUYHYIO, NEPEBOJ BELLECTBEHHOrO Ymcna m3 10 CC

lNpakTnyeckne 3aHATUS

Tema 1.5.9nemeHThI
KOMBUHaTOPUKW.

TEOPUN MHOXECTB U

OCHOBHOe cofep>xaHune

OCHOBHbIE NMOHATUSA anre6pb| JIOrNKKN: BblCKa3blBaHUE, JIOTMYECKME onepaunmn, noCcTpoeHne

TabnnLbl UCTUHHOCTM NOTMYECKOro BblpaXkeHusl. Mpaduyecknint MeToa anrebpbl NOrvKK.

KOMI'IbIOTepH bl€ CETU.

/IOKasibHblE CETU, CEeTb
NHTepHeT

MaTEMaTUYECKOM MNoHsaTHe MHOXecCTBa. MOLWHOCTL MHOXeCTBa. Onepaumn Hag MHOXeCTBaMu. PelueHve
NOrNKK NOrM4yecKmnx 3agad rpagpuyecknM cnocobom

lNpakTuyeckne 3aHATUS
Tema 1.6. OCcHOBHOe coaep kaHue

KOMI'IbIOTeprIe CETUN UX K}'IaCCVICI'.)VIKaLI,VIFI. PaboTa B nokanbHoOM ceTU. Tononornu

nokarnbHbIX ceTen. ObMeH AaHHbIMK. [nobanbHas cetb MHTepHeT. IP-agpecaums.
MpaBoBble 0CHOBbLI paboThl B ceTn NHTEpHET

TeopeTnyeckoe obyyeHne

OCHOBHOe cofep>xaHune
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Tema 1.7. Cnyx6bl
NHTepHeTa

Cnyx6bl 1 cepsucbl UHTepHeTa (3NeKTpOHHas noyTta, BuaeokoHdepeHumn, hdopyMmbl,
MecceHaKepbl, counanbHble ceTh). Monck B HTepHeTe. JnekTPoHHas KoMMepuums.
Lincdposble cepBuChl rocyaapCcTBeHHbIX ycnyr. JocToBEpHOCTb MHOpMaummn B UHTepHeTe

lNpakTnyeckne 3aHATUSA

Tema 1.8. CeTeBoe OCHOBHOE coaepXxaHune §
XpaHeHWe AaHHbIX 1 OpraHn3aums IM4YHOro MHOPMaLMOHHOIO NpocTpaHcTBa. ObnayHble XpaHWMLLA AAHHbIX.
LUMPOBOro KOHTEHTA PazgeneHne npas gocTtyna B 0bnadHbIx XpaHunuwax. KonnektneHas pabota Haa

fokyMmeHTamn. CobntogeHne Mep 6e30nacHoOCTM, NpeaoTBpaLLaoLmnX He3akoHHoe

pacnpocTpaHeHe NepcoHasnbHbIX AaHHbIX

lNpakTnyeckme 3aHATUs 2
Tema 1.0. OcCHOBHOE cofepXaHue 2
NHbopmMaumoHHas NHbopmMaumoHHas 6e3onacHoCTb. 3awwmTa nHdopmauun. NHbopMaumoHHas 6e30nacHOCTb B
6e30nacHOCTb Mupe, Poccun. BpeaoHoCHbIE NporpaMmel. AHTUBUPYCHbIE NporpaMmel. besonacHoCTb B

MHTepHeTe (ceTeBble Yrpo3bl, MOLIEHHNYECTBO). TpeHabl B pa3BuTUM LMGPOBLIX TEXHONOIUN;

PVCKM M MPOrHO3bl UCMOIb30BaHUS LMGPOBLIX TEXHOMOMMIN NpY peLLeHnn NpodeccMoHasbHbIX

3a4aun

TeopeTuyeckoe obyyeHune 2
Pazgen 2. Wcnonb3oBaHWe NporpaMMHbIX CUCTEM U CEPBUCOB 22
Tema 2.1. O6paboTka OcHOBHOE cofiepXaHue 4
MH(OPMaLMK B TEKCTOBbLIX [TEKCTOBbIE AOKYMEHTbI. Buabl MporpaMMHOro obecneyeHnst ans 06paboTku TEKCTOBOW
npoLeccopax nHgopmaummn. Co3aaHne TEKCTOBbIX JOKYMEHTOB Ha KOMMbOTepe (onepaumnn BBOAa,

peaakTupoBaHus, hopMaTMpoBaHUS)

lNpakTnyeckue 3aHATUSA 4
Tema 2.2. TexHonornm OcHoBHOE CopepxaHye 4
CO3/laHuns MHorocTpaHuyHble JOKyMeHTbl. CTPYyKTypa AOKYMeHTa. [MnepTeKCToBbiE JOKYMEHTHI.
CTPYKTYPUPOBaHHbIX CoBMecTHas paboTa Hag AOKYMeHTOM. LLIabnoHbl.
TEKCTOBbIX JOKYMEHTOB lpakTuyeckne 3aHATUSA 4

OCHOBHOE cofiepXXaHue 4
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TeMma 2.3. KomnbloTepHasi
rpadmka v MynbTumMeaua

KomnbioTepHas rpacduka n eé Buabl. ®opmaTbl MynbTUMeaunHbIX dainos. paduyeckme
penaktopbl (MO Gimp, Inkscape). lMporpamMMbl NO 3anMcu U pedakTupoBaHus 3eyka (M0
AyanoMacTtep). Mporpammel pefakTrpoaHus suaeo (MO Movavi)

lNpakTnyeckue 3aHATUSA 4
Tema 2.4. TexHonorun  |OCHOBHOE COAepxaHme 4
o06paboTkmu 'TexHonormm o6paboTkM pa3nnMUHbIX 06 BEKTOB KOMMbIOTEPHOM rpadukm (pacTpoBble U
rpacuuecknx o6bEeKTOB [BEKTOPHbIE M306paXkeHMsi, 06paboTka 3ByKa, MOHTaX BUAEO)

lNpakTuyeckne 3aHATUs 4
Tema 2.5. OcCHOBHOE cofepXaHue 2
MpeacraBneHue Buabl kKoMnbloTEPHbIX Npe3eHTaunii. OCHOBHbIE 3Tanbl pa3paboTku Npe3eHTaunn. AHUMaums
npoceccuoHasnbHOM B Npe3eHTaumu. LLabnoHbl. KoMnosnumns 06bekToB npeseHTaumm
uHgopMaumm B BUAE lNpakTnyeckne 3aHATUA 5
npeseHTauuiu
Tema 2.6. OCHOBHOE cofepXaHue
MHTepaKTUBHbIE 1 MpuHUMNbI MynbTUMeans. NHTepakTMBHOE NpeacTaBneHve nHhopMaumm 2
MyNbTUMeANiiHbIE pakTuyeckne 3aHATUSA
06beKTbl Ha cnaipe
Tema 2.7. OcHOBHOE cofiepXaHue
M'nepTekcroBoe A3blk pasmeTkun rmneptekcta HTML. OdopmneHme runepTekcToBoN CTpaHuubl. Beb-canTbl 1
npeacraBneHne Be6-CTpaHuLbl
nHdpopMaumm lNpakTnyeckne 3aHATUSA 2
Pazpen 3. UHcdopmanmoHHoe MmoaenmpoBaHme 28
Tema 3.1. OCHOBHOE cofiepXXaHue 2
Mopgenu n MpeacTaBneHve 0 KOMMbIOTEPHBIX MoAensX. Buabl Mmoaeneit. AneKBaTHOCTb MOAENN.
MoaenupoBaHue.dTanbl (OCHOBHbIE 3Tarbl KOMMNbIOTEPHOrO MOAENNPOBaHNS
MoaenupoBaHus 'TeopeTnyeckoe o0bydeHune 2
Tema 3.2. OCHOBHOE cofiepXXaHue 2
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Cnuckm, rpacdbl, AepeBbs

CTpyKkTypa nHdopMaumn. Cnncku, rpadbl, AepeBbsi. AIFOPUTM NOCTPOEHNS AE€PEBA PELLEHNN

TeopeTnyeckoe obydeHune

Tema 3.3. OCHOBHOE coaepXxaHune ﬁ
MaremaTnueckne MoaenMAIrOpMTMbI MOAENMPOBAHUS KpaTyanlLuMx MyTen mexay BepwuHamu (AnroputM [enKCTpbl,
B MeToa AMHaMMYeCcKoro NPOrpaMMmMpoOBaHXs). DNEMEHTbI Teopun Urp (BbIMMPbILLHAsA CTpaTerus)
npocdeccMoHanbHOM
o6nactu lNpakTnyeckme 3aHATUs 4
Tema 3.4. MoHsTHe OCHOBHOE coaepXxaHune 4
anroputMa m ocHoBHble [[ToHATHe anropuTMa. CBoicTBa anroputMa. Cnocobbl 3anucu anroputMa. OCHOBHbIE
anropuTMuyeckue _RNrOpUTMUYECKNE CTPYKTYpPbI. 3anMcb anroOpuTMOB Ha SA3blke NporpammupoBaHuns (Pascal,
CTPYKTYPbI Python, Java, C++, C#). AHanu3 anroputMoB C MOMOLLIO TPAaCCUMPOBOYHbLIX Tabnuy,
lNpakTnyeckne 3aHATUA 4
Tema 3.5. OcHOBHOE cofiepXaHue 4
AHanu3 anroputMoB B (CTPYKTYpUPOBaHHbIE TUMbl AaHHbIX. MaccuBbl. BcnomoraTtenbHble anropuTMbl. 3agady novcka
npodeccuoHasibHOM BfieMeHTa C 3a4aHHbIMM CBOMCTBaMU. AHanm3 TUMOBbLIX anropuTMOB 06paboTku uncen,
o6bnacrtu YMCOBbIX MOCNeA0BaTENbHOCTEN M MAacCMBOB
TeopeTuyeckoe obyyeHune 2
MNpakTuyeckne 3aHaTus 2
Tema 3.6. Baabl gaHHbix | OCHOBHOE COAEpXaHne 6
KaK MOAesb NPeAMETHOM ba3bl AaHHbIX Kak MOAeNb NpeaMETHON obnacTu. Tabnuubl U pensiumoHHble 6a3bl AaHHbIX
o6nactu TeopeTnueckoe obyueHune 2
pakTuyeckne 3aHATUS 4

Tema 3.7. TexHOonorum
06paboTkn
nHcgpopMmauum B
SNEeKTPOHHbIX Tabnuuyax

OCHOBHOE coaep>xaHue

TabnuyHbINM Npoueccop. MNMpuembl BBOAA, peAakTUpoBaHUs, (hopMaTMpOoBaHNS B
TabnumyHoM npoueccope. Agpecaums. CopTupoBka, hunbTpaums, yCloBHOe
popmaTrpoBaHue
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MNpakTnyeckne 3aHATUS 2
Tema 3.8. ®opMynbl 1 OCHOBHOE coaep>xaHue 2
(pyHKUMM B DopMynbl U PYHKUMW B SNEKTPOHHbIX Tabnnuax. BCcTpoeHHble PyHKLUUM N X UCMONb30BaHME.
9N1eKTPOHHbIX Tabnuuax [MaTeMaTuyeckmne u ctatmctTudeckne gyHkumun. Jlornyeckme dyHkUMM. OUMHAHCOBbLIE YHKLIMMN.

TekcToBble hyHKUMW. Peannsaums MaTeMaTUYeCcKUX MOAENEeN B 3NEKTPOHHbIX Tabnunuax

lNpakTnyeckne 3aHATUS P
Tema 3.9. OCHOBHOe cofep>xaHue 2
BuU3yann3aums AaHHbIX B Bu3yanusaums AaHHbIX B 3NEKTPOHHbIX Tabnuuax
3/IEKTPOHHbIX Tabnnuax

lNpakTnyeckne 3aHATUS P
Tema 3.10. OCHOBHOe cofep>xaHune 4
MopenupoBaHue B MopenupoBaHue B 3MeKTPOHHbIX Tabnuuax (Ha npuMepax 3aaad U3 NpoheccMoHanbHOM
9NEeKTPOHHbIX Tabnuuax obnactn)
(Ha npuMepax 3agay u3 lNpakTnyeckne 3aHATUSA 4
npodeccMoHaNnbHOM
obnacru)
MpodeccnoHanbHO-OpUEHTUPOBaHHOE coiepkaHue (coaepxaHue NpuKIagHoro Mmoayns)
MpuknagHoii Moaynb 1  |OCHOBbI AaHAJIMTUKU U BU3YyaZIn3aLUMn AaHHbIX 38
Tema 1.1. Mopenu Conepxame 10
AAHHbIX Haactpoika Excel Power Pivot, TabnnyHoe npeacraBneHne AaHHbIX, 3KCNOPT AaHHbIX,

MOAENN AaHHbIX, 60NblIME AaHHbIE

'TeopeTnyeckoe obydeHune 0

lNpakTuyeckne 3aHATUs 10
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Tema 1.2.
Busyanusauma gaHHbIX

Tema 1.3. NMoTokmn
AaHHbIX

Tema 1.4 TpuHatue
pelleHnit Ha OCHOBe
AaHHbIX

Tema 1.5 NMpoekTHas
pa6ora. Kelic aHanusa
AAHHbIX

MpuknapgHoit Mmogynb 2
Tema 2.1. BBeaeHue B
A3bIK
NporpaMMMpoBaHUS
Python

Tema 2.2.

CoaepxkaHue

AHanuTtnyeckui cepBuc Yandex Datalens: O6wuii 0630p, BO3MOXHOCTW. Perucrpaums,
nHTepdeic. MapkeTtnneiic, nogkntodeHne. CosaaHne 4apToB U Aabopaos

TeopeTnyeckoe 0by4yeHne

MpaKTnyeckne 3aHATUA

CoaepxkaHue

AHanutnyeckmi cepsuc Yandex Datalens: MoToku aaHHbIX. MogkoyeHne K cHeTumnky Yandex
METpUKM

TeopeTnyeckoe 0byyeHne

MNpakTuyeckne 3aHATUs

ConepxxaHue

AHanutnyeckmnn cepeuc Yandex Datalens: [MpuHATME pelweHuiA Ha OCHOBE [JaHHbIX.
'eonaHHble. Tennosble KapThl

TeopeTnyeckoe 0byveHmne

MNpakTuyeckne 3aHATUs

CoaepxaHue 10
AHanuTtnyeckuit cepeuc Yandex Datalens: PaboTa ¢ aatacetamu. Keic aHanmsa AaHHbIX

MNpakTuyeckne 3aHATUs 10
AHanuTuka v Bu3yanmsauma aaHHbix Ha Python 38
CoaepxkaHue

NHTepakTuBHas cpeda nporpamMMupoBaHue Ha Python. Beoa v BbiBOA AaHHbIX. DYHKUMM
print(), input(). Tunbl AaHHbIX. MaTeMaTMyeckMe onepaunn C LEeNbIMA U BELLLECTBEHHbLIMMU
yncnamm

MpakTnyeckne 3aHATUs

CoaepxkaHue
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OCHOBHble
QnropuTMuYeckne
KOHCTpYKUMK Ha Python

MOHATME NOTMYECKMNX BbIPAXXEHWUI M onepaumi. AU3bIOHKUMS, KOHBIOHKLMS, OTPULI@HME.
Tabnuua nctmHHocTw. MpoBepka ycnosust B Python. CuHTakcuc nHetpykumi if, if-else, if- elif-
else. Peanusaums umknamyeckux anroputmos B Python. ®yHkums range(). CMHTaKCUC umkna
for, unkna while

OcCHoBBbI BU3yann3aumun
AaHHbIX

HeobxoanMmMocTb BU3yanu3aummn AaHHbIX ANS aHanv3a. MNoHATME Hay4HON rpacdhuKu.
bubnuoteka Matplotlib. MoHaTne pucyHka B Matplotlib. OcHOBHbIE BUABI rpaduKkoB

[MpakTnyeckune 3aHATUA 4
Tema 2.3. CoaepyxaHne 6
Pabota co cnnckamm u MoHsaTue cnncka B Python. Co3gaHne n cumTbiBaHME CIMCKOB. OYHKLUN U METOABI CMINCKOB.
croBapsiMm MoHsaTMe cnoBaps. OTinumsa cnosapen ot cnuckoB. Co3aaHue croBaps. MeToabl CrioBapent.

MpUMEHEHME CMUCKOB U C/IOBapel B peanbHbIX 3a4avax.

lNpakTnyeckne 3aHATUSA

KoHTposnbHble paboTbl 2
Tema 2.4. ConeprxaHue 10
AHaNUTUKA AAHHbIX Ha MoHsTHe AaHHbIX, 6onbwMX AaHHbIX. Habopbl AaHHbIX. MnaTtdopma Kaggle. bubnmnoreka
Python Pandas. O6bekTbl Series u DataFrame. MNonyyeHne obleln nHpopMaumm o AaHHbIX.

NHaekcaums no ycnoBusM U U3MEHeHWe JaHHbIX B Tabnuuax.

lNpakTnyeckme 3aHATUs 10
Tema 2.5. CoaepxkaHne 6
AHanus faHHbIX Ha MOHATME CTAaTUCTUKM, ONUCATENBHOW CTAaTUCTUKK. OnucaTenbHbIN aHanu3 AaHHbIX. OCHOBHbIE
NPaKTU4ECKMX onucaTesibHble CTaTUCTUYECKUe BeNnUMHbl (HacToTa, cpeaHee apudMeTnyeckoe, MeamaHa,
npuMepax MoZa, pa3Max, CTaHAAPTHOE OTKMNOHEHME). DYHKUMM onucaTenbHOM CTaTUCTUKK B Python

Pandas. MNpakTuka BblYMCIEHNS onucaTeNbHbIX CTaTUCTMUECKUX BennynH B Python Pandas

MNpakTnyeckne 3aHATUA 6
Tema 2.6. CoaepxaHne 6
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(rMcTorpamMMmbl, AnarpaMMbl paccesiHus, AvarpaMMma pasmaxa, JIMHEWHbIA rpaduk, Kpyrosas
avarpamma, Tennosble kapTbl). OCHOBHbIE rpadudeckne komaHabl B Matplotlib

pa3paboTkn Mogenu
MaLLWMHHOIO 0ByYeHMsl.

STanbl pa3p360TKM Moaenn MallnMHHOIro 06yquVIF|: onpeaenedne uenn n 3aaavy (Ll,e}'lb KaK

MOJEJb pe3ybTaTa, OT/INYnNA LUenn oT 3aaa4, METPUKU AJ19 OLIEHKHU pe3yanaTa), c60p n

MNpakTnyeckne 3aHATUS 6
Tema 2.7. MpoekTHast Conepxatue 4
paboTa «AHanun3 60nblIMX [XapaKTepucTMKa OCHOBHbIX 3TanoB MPoLIecca aHanm3a AaHHbIX. MoAroToBKa AaHHbIX.
[aHHbIX B WccnepoBaHue n BU3yanu3aumst AaHHbIX. [OCTpoeHne npeackasaTtenibHOM Moaenu.
npodeccMoHanbHoM NHTepnpeTaums pe3ynbTaToB aHanu3a. Peannsaumsi OCHOBHbIX 3TanoB NpoLecca aHanm3a
cchepe» NaHHbIX Ha NpuMepe Habopa AaHHbIX M3 NpodeccnoHanbHOMN cdepbl

lNpakTnyeckne 3aHATUSA 4
MpuknagHou Moaynb 3 OCHOBbI MCKYCCTBEHHOMO UHTENNEKTa 36
Tema 3.1. UckyccTBeHHbil [COREPXKaHKe 2
WHTENNEKT: NOHSATUNE,
cchepbl NpUMeHeHns CyLLHOCTb MOHSTUS "MCKYCCTBEHHbIA MHTENNEKT", UCTOPUS Pa3BUTUSI UCKYCCTBEHHOMO

WHTENNEKTa, «Cabblin» NMCKYCCTBEHHbIN UHTENNEKT, «CUSIbHBIN®» UCKYCCTBEHHbIN UHTENNEKT,

ccepbl NPUMEHEHNS U NEPCNEKTUBLI PA3BUTUSI MCKYCCTBEHHOIO UHTESIEKTA

TeopeTuyeckoe obyyeHune 1

NpakTuyeckne 3aHATUS 1
Tema 3.2. MawwuHHoe Conepxatne
0byyeHune: NoHATHE, BUAbl [MMOHATUE U BUbl MALLMHHOIO 0BYYeHUs; 0ByYeHne C yunTenem, obydeHune 6e3 yunTens,

3afja4ya perpeccum, 3agada Knaccmduvkaumm, 3agada Knacrtepusaummn, otbop AaHHbIX Ans

MOAeNM MalnHHOro obyyeHns

'TeopeTnyeckoe o0bydeHune

lNpakTnyeckne 3aHATUSA 1
Tema 3.3. dTansbl ConeprxaHue 4
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Bnbnmotekn MalWwmMHHOro
0byueHus

NOAroTOBKA AaHHbIX, pa3paboTka MoAenn, TeCTMpOBaHMe Moaenn (Banngaumst Mogenn).
MNpobnembl nepecbyyeHns. BUbnnMoTekn MalMHHOro 0byyeHns

TeopeTnyeckoe obyyeHune

[MpakTnyeckune 3aHATUA 2
Tema 3.4 JInHelHas Conepxatne 6
perpeccusi MoHSITUE NIUHENHON perpeccun, LeneBas hYHKUUS, NMMHENHOE YPaBHEHWE,

rOMOCKEAACTUYHOCTb AaHHbIX; Noabop KO3 hUUMEHTOB NNMHENHOTO ypaBHeHUs. Co3aaHue,

0by4eHne N OLEeHKa MOAENW IMHENHOW perpeccumn; HeNMHENHbIE hyHKLUMN

TeopeTnyeckoe 0bydeHms 2

NpakTuyeckne 3aHaTUs 2
Tema 3.5 Knaccudmkaums, |COAEPKaHme 6
JNornctnyeckas perpeccus (Lenu u 3agaum knaccudmkaumm. Mpumepbl pelleHns 3aaay Knaccudbukaumm ¢ MOMOLLbIO

MCKYCCTBEHHOrO UHTENNEKTa. JIMHENHbIN KnaccudukaTop, runepriockocTb, GuHapHast

Knaccubukaums, MynbTy KaccoBasi Knaccudukaums; cosaaHue, obyyeHne 1 oLeHKa Moaenu

NOrMCTUYECKON perpeccum.

MaTpuua owmnboK, METPUKM KaUYeCcTBa NIOMMCTUYECKOW Perpeccum

TeopeTunyeckoe 0by4eHune 2

MpaKTUYeCKMe 3aHATUS 5
Tema 3.6 [lepesbs Conepxatue 4
pewenui. CnyyaiiHbin nec |[lepeBo pelleHuit, aTpubyTsl, 3hdEKTUBHOCTb pasbueHns, rnybuHa AepeBa, Uaes anroputMa

CNy4alnHOro neca, NpUHLUMM MyapOCTM TONMbI, CyYaliHbIN IEC ANS PelLeHust 3a4aum

Knaccubukaumm n perpeccum

TeopeTunyeckoe oby4eHune 5

lNpakTuyeckne 3aHATUs 2
Tema 3.7 ConepyxaHue 4
Knacrepuzaums Knacrepu3aums, anroput™ k-cpeiHvx, LEHTPOUZ, PacCTOsIHUE MeXAY TOYKaMM, peLleHue

3aa4M KnacTepusaumm

TeopeTuyeckoe 0by4eHune 5
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[pakTuyeckne 3aHATUSA 2
Tema 3.8 O606weHne n | -CAEPKaHMe 4
cucreMaTmMsaums BbinonHeHne npoekTHol paboTbl «Co3aaHMe CUHKBEMHOB U BU3YaNbHOM KapTbl 3HAHUIA MO
OCHOBHbIX MOHATUMA NO  [MALLUMHHOMY 0BYYEHUIO»
MalMHHOMY o6yueHuto  [[IpaKTUUecKoe 3aHaTue 4
Tema 3.9 Pa3pa6oTka Conepxatne 4
MoAenn MallMHHOro BbinonHeHne npoekTHOM paboTa «Pa3paboTka MOAENM MaLUMHHOIO 06yYeHUs ANs peLleHus
06yueHUs OANsA pelieHns [334a4n Knaccudumkaummn»: nlyvyeHune, aHanus u npeobpasoBaHue AaHHbIX; BbI6Op Mogenu, ee
3apaumn knaccudpukauum 06yyeHve; oueHka Kayectsa paboTbl Mogenu; paspaboTka npe3eHTaumu; BbICTynieHue
lNpakTnyeckne 3aHATUSA 4
MpuxknagHoit Mmoaynb 4 |OcHoBbl 3D MogenupoBaHua 36
Tema 4.1 Cucrema Conepxatne 2
TPEXMepHOoro CncTeMbl aBTOMATU3MPOBAHHOIO NMPOEKTUPOBAHUS: UCTOPUS, Ha3HayeHne, npumepbl. KOMIMAC
MopaenupoBaHus - KOMIlnekc ABTOMaTM3MpoBaHHbIX CucteM. 3anyck cuctembl KOMIMAC-30. WUHTepdeiid
KOMINAC-30 LT. OkHO CUCTEMBI
MlokyMeHTa 'TeopeTnyeckoe o0bydeHune 1
lNpakTnyeckme 3aHATUs 1
Tema 4.2 OCHOBHbI€E ConeprxaHue 10
npueMbl CO3aaHUsA MocTpoeHue reoMeTpuyeckmx NPUMMTUBOB (OTPE3KOB, MPSMOYIOSIbHUKOB, OKPYXXHOCTH).
reoMeTpuUYecKux Ten MHOrorpaHHuKM1 1 Tena BpalleHusl: BUabl MHOMOrpaHHWKOB, 31€MEHTbI MHOMOrPaHHKKa,
(MHOrorpaHHuku,Tena  [NpMMepbl FeOMETPUYECKUX TeN, OrPaHNYEHHbIX MIOCKMMU NOBEPXHOCTSIMU, 3IEMEHTHI Ten
BpaLlyeHUs, 3CKU3b. BpaLleHuns (odepkoBasi 0bpasyioLLas, 0Cb BpaLLeHWs, NOBEPXHOCTb BpaLLeHus,
rpynnbi OCHOBaHMe). OCHOBHbIE MpUeMbl MOCTPOEHNSI MHOTOrPaHHUKOB U Ten BpaLleHus.
reoMeTpuuYecKux Ten) MocTpoeHune ackn3oB. CozaaHme rpynnbl FreOMeTpUYECKnx Ten
'TeopeTnyeckoe o0bydeHune 2

I'Ipa KTUYECKNE 3aHATUA
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Tema 4.3 CoaepyxaHue
PepaktuposaHue 3 D CyLLHOCTb MOHSTUS! «pefaKTUPOBaHME», 3alaun peaakTMpoBaHNs 3ckn3oB, 3d Moaenei, 12
mopaeneit. Co3paHne 3 D |ocHoBHble crnocobbl peaakTuposaHus 3 D mogenei. CosgaHne 3 D Moaenelt ¢ anemMeHTamMm
Moaeneit. OTceveHne vacTuRakpyrneHms (ckpyrneHus) u dackamu. CosgaHue 3d mogenei no niockoMy YepTexy
neTanm NoCpeacTBOM onepaunmn «BpalleHns». PacceveHne getany NaoCKOCTbIO
TeopeTnyeckoe obyyeHune 2
lNpakTnyeckne 3aHATUSA 10
Tema 4.4 CosnaHve 3dCOAepXaHue 12
Mozenen NPOCTENLIMXBbINOHEHNE NPOEKTHOWM paboThl «Co3aaHne aBTopckux 3d Mogenein»: BbI6op NPOCTENLLMX
06bEKTOB 06bEKTOB (BbITOBbIX, TEXHUYECKUX U CTPOUTENBHBIX) A5 CO3A4aHNs Mogenm (CaMoCTOSITENbHO
MM C NOMOLLbIO NMpenogasaTtens); obocHoBaHMe Bbibopa, co3aaHne mogenm obbekTa,
MOAroTOBKA Npe3eHTauuu U NpeACTaBieHME BbINOSHEHHOW Moaen
MpakTuyeckme 3aHATUS 12
MpuknagHou Moaynb 5 Pa3paboTka Beb-calTa C UCNO/Ib30BAaHWEM KOHCTPYKTOpa TubAaa 36
Tema 5.1. KOHCTpyKTOp ConepxaHue 4
Tunbaa 06wmin 0630p. Bo3MOXXHOCTH KOHCTpyKTOpa. brubnnoteka 6nokoB. Mpaduuecknin pegaktop
Zero Block. MaHenb ynpaBneHus catamn. Bolibop Tapuda. IkcnopTa koaa
TeopeTuyeckoe obyyeHne 2
MNpakTuyeckne 3aHATus 2
Tema 5.2 Co3aaHue caifta |OCHOBHOE COAepxaHue 4
Co3paaHue canTa. Hayano pabotol. Hactpoiku. LWpudT. LiBeT. Co3aaHme nanokx.
TeopeTuyeckoe obyyeHne 2
lNpakTnyeckne 3aHATUSA 2
Tema 5.3.Co3paHue ConepxxaHve 4
pa3nnYHbIX BUAOB Co3pnaHue cTpaHmu. Cnmcok cTpaHuu. PaboTa ¢ oTaenbHbIMKU CTpaHuuaMm (HacTponka.
CTpaHuy npeanpocMoTp, Nybnnkaums, peaakTMpoBaHue, Cncku)
lNpakTnyeckme 3aHATUSA 4
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Tema 5.4. CtraHaapTHble
610KN

CoaepxaHue

Co3aaHune NaHAMHIa U3 CTaHAAPTHBIX 610KOB Ha BbIBpaHHYO TeMy

[MpakTnyeckune 3aHATUA 4
Tema 5.5. MaHenb Conepxatme 4
HaBuraumm Hynesolt 6510k (co3aHWe, NAHENN HaBUrauum, OCTYMHbIE 3NeMeHTbI). PaboTa ¢ TekcToM,

M306paXkeHnsSMn U BUAEO

lNpakTnyeckne 3aHATUSA 4
Tema 5.6. HacTpoiika Conepxatne 6
rMaBHOWN CTpaHULbI CaliT: HacTpoiKka AOMeHa, BbIGOP FNMaBHOM CTpaHMLbl, CTaTUCTMKA, SAHAEKC METPUKA,

HacTpoika HTTPS.

TeopeTuyeckoe obyyeHne 2

lNpakTuyeckne 3aHATUs 4
Tema 5.7. MpoekTHas Copepxatue 10
paboTa ¢ ucnonb3osaHue | IPOEKTHas paboTa «Co3aaHne MHTepHEeT-MarasnHa»
KOHCTpyKTOpa Tunbaa MpakTuyeckme 3aHATUS 10
MpuknagHou Moaynb 6 TexHonorMn npoauXeHust Beb-canta B IHTepHeTe 36
Tema 6.1. NHTepHeT- Conepxatue 6
MapKETUHI NHTepHeT-MapKeTUHT: NMOHSATUE, UHCTPYMEHTbI IHTEpHET-MapKeTWHra, NccnefoBaHne Kak

SN1EMEHT MHTEPHET-MAPKETUHIra

TeopeTuyeckoe obyyeHune 2

pakTuyeckne 3aHATUSA 4
Tema 6.2. MeTogpl Conepxatne 6
npoaBvXeHNa B HTepHeTe [baHHepHas U KOHTEKCTHas peknambl, pekiaMa B paccblnikax, peknama B 6norax,

coo6LLEeCTBaxX, COUMASBbHBIX CETSX; BUPYCHbIN MapKETUHI

'TeopeTnyeckoe obydeHune 2

pakTuyeckne 3aHATUSA 4

OCHOBHOE coaep>xaHue
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Tema 6.3. PaznnyHble
Crnocobbl paboTbl C

Crnocobbl nonydeHns Tpaduka: onpeaeneHne Tpaduka, OCHOBHbIE CMOCOObI NOYyYEHNUS
Tpaduka, 0CO6EHHOCTU KOHTEKCTHOM peknambl, SEO n SMO npoaBuxeHust

TeopeTnyeckoe obyyeHune

KOMIMYECTBOM MOCETUTENEN 2
[MpakTnyeckune 3aHATUA 4
Tema 6.4. Mouckoas Conepxatne 6
ONTUMU3ALMS KOHTEHTA OnTMMM3aumMsl KOHTeHTa ansa SiHaekc, Rambler n Google, MHAEKCMPOBAHUE caliTa NOMCKOBLIMU
cucTemMamm
'TeopeTnyeckoe o0byyeHune 2
lNpakTnyeckne 3aHATUSA 4
Tema 6.5. PeknamHasi ConepxaHue 6
kamnaHuu B ceTM VIHTEPHET|MnaHMpoBaHMe 1 NPOBEAEHNE PEKSTAMHOMN KaMMaHUM - MOCTAHOBKA Lienel, Bblbop u/unm
pa3paboTka MHCTPYMEHTOB, Meccea, BblIbop nnowaaok, broaxeT, oueHka adheKTUMBHOCTH
'TeopeTnyeckoe o0bydeHune 2
lNpakTuyeckne 3aHATUs 4
TeMa 6.6. MpoekTHast Conepxatne 6
paboTa MpoekTHast paboTa «MpoeKTMpPOBaHNE PeKNaMHON KaMnaHuu B IHTEpHETE Anst KOHKPETHOMN
«lpoekTnpoBaHue NpoAyKUMK/ peLleHns/KoMnaHmum/opraHm3aummn»
PEKNaMHOM KaMnaHuv B lNpakTnyeckme 3aHATUs 6
NHTepHeTe»
MpuknagHou Moaynb 7 BeeaeHue B Beb-pa3zpaboTky Ha sA3blke JavaScript 36
Tema 7.1. CUHTaKCUC U Copepxatue 2
OCHOBHbIE NMOHATUSA BblpaxkeHus, onepaTtopsbl, NO6oYHble 3hdeKTbl, UHCTPYKUNK, BBOA-BbIBOA. MOHSATHE 06bekTa
JavasScript M nutepana. dBontoumns ctaHaapta ECMAScript
'TeopeTnyeckoe 0byyeHune 2
Tema 7.2. YnpaBneHue ConepxxaHve 2
nakeTamm un CucteMa naketoB npm. MHuumanusaumst npoekta. Co3aaHue danna package.json.
3aBUCUMOCTSIMU [leBenonepckune 3aBUCMMOCTH
lNpakTnyeckne 3aHATUSA 5

27




Tema 7.3. lepeMeHHble n
0671aCcT BUAUMOCTM.
MpUMUTUBHBIE N
06bEKTHbIE TUMbI AaHHbIX

CoaepxaHue

O6bsBNEHNE NEPEMEHHbIX. DTan KOMNWUASUMKM 1 3Tan ucnonHeHuns. Owunbka ReferenceError n
BO36y>kAeHue nckntoveHuns. MnobanbHble nepeMeHHble. BUaAMMOCTb Ha YpoBHE 6110Ka.
CpaBHEHME NPUMUTUBHBIX 3HAYEHWIA

Tema 7.7. MaccuBbl U
MHOXECTBA

MaccuBbl Kak Habopbl 3HAYEHWI pa3HbIX TUMOB, AOMYCKAIOLWMX UTepaLmio. 3aZlaHne MaccuBa
nuTepanoM. Metoabl MaccuBoB, B ToM uucne forEach u reduce. BsaMMHble npeobpasoBaHus
MaCCMBOB M CTPOK. MHOXeCTBa Kak Habopbl He MOBTOPSIOLLMXCS 3HAYEHWI. MonyyeHne
MHOXECTBA M3 MaccuBa

MNpakTnyeckne 3aHATUSA 2
Tema 7.4. TypeScript 1 Conepxatne 4
cTaTMyeckas Tunusaums.  [Tunbl AaHHbIX. O6bABNEHNE C aHHOTaUMeN Tina. TPaHCMMAALMS U 3anyCcK NpPoeKTa.
DYHKUMW KaK CTPYKTYpHbIN [O6bsBNEHNE (B TOM YMCIE C @HHOTALMEN) U BbI30B (DYHKLMI
5MEMEHT CLEHapHsi 1 Kak 'TeopeTnyeckoe o0byyeHne 2
TWM ZaHHbIX lNpakTnyeckne 3aHATUSA 5
Tema 7.5. OCHOBHOE cofep>xaHue 4
Ynpasnstowme IMnepaTVBHbIN NOAXOA K CO3AaHMI0 KOAa NporpaMmbl. IHCTPYKUMKM Kak NMPOTUBOMOMIOXHOCTb
KOHCTPYKUUK Bblpa)xeHW. TepHapHbIN onepaTop M MHCTpyKums If..else LIknbl o CHETUMKOM,
npeaycnoBMeM/NOCTyCIOBUEM, UTEPALMOHHLIE
TeopeTnyeckoe o0bydeHune 2
lNpakTnyeckme 3aHATUs 2
Tema 7.6. CTPOKM U Conepxatne 4
bGUHapHbIe AaHHble. CTpoka Kak MpUMUTUBHBIMA TUN AaHHbIX. Mepebop CTpokM ¢ noMoLbto utepaumit for..of,
PerynsipHble BbipaxkeHusi  ucrnonb3oBaHue KOHMkoaa B JavaScript. OTnnume 6uHapHbIX AaHHbLIX OT CTPOK. Mouck
COBMaAEHWIN C perynsipHbIM BblpaXXeHNeM
'TeopeTnyeckoe o0bydeHune 2
MNpakTnyeckme 3aHATUs 5
ConepxaHue 4
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TeopeTnyeckoe obyyeHune

OoNnTUMMN3auna

lNpakTnyeckne 3aHATUSA ;
Tema 7.8. [iuTepanbHble  [COAEPXaHue 6
06bekTbl. [TpoTOTUMBI U JInTepanbHble 06BbEKTLI Kak KONNEKLUMM CBOMCTB M METOAO0B. OTINUNA NUTEPANbHBIX
KOHCTPYKTOpbI. CBOMCTBA M [06bEKTOB OT 6/10KOB M MaccvBoB. [1OCTyn K CBOWCTBAM M MeToaaM. Mcnonb30BaHne CChIKK
MeToAbl this. Bbi3oB MeTOAOB 0AHOIO 06bEKTa OTHOCUTENBHO APYroro. JocTyn K NpoToTMny 0b6bekTa.
Co3paHune obbekTa C NOMOLLbIO KOHCTPYKTOpa
'TeopeTnyeckoe obyyeHune 2
lNpakTnyeckne 3aHATUSA 4
Tema 7.9. Moaynu 1 CopepxaHue 4
TpaHcnunaums. DOM Moaynu Kak eanH1Lbl HE3aBMCMMOMO M30/IMPOBAHHOI0O KoAa. MMNopT M 3KCnopT M3 Moaynen
B cTune ES2015. /cnonb3oBaHMe BO3MOXHOCTEN NIaHUPYEMBIX ClEAYHOLWMX BEPCUI
CTaHaapTa - npeobpasoBaHme Kogda ¢ nomowbio Babel. BeegeHne B Document Object Model -
06bEKTHYIO MOAeNb AOKYMeHTa Be6-CTpaHuLbI
'TeopeTnyeckoe o0bydeHune 2
NpakTnyeckme 3aHATUs 2
ConepxaHue 4
Tema 7.10. MpoekTHas MpoekTHast paboTa «Co3aaHMe NPOCTENLIEr0 CEPBEPHOrO BEG-NPUIOXKEHNS»
paboTa. «Co3faHue
NPOCTERILIEND CEPBEPHOrD lNpakTnyeckne 3aHaTUs 4
BEOMPUNOXKEHNS»
MpuknagHou Moaynb 8 BeeneHue B co3aaHue rpacmyeckmx n3obpaxkeHui ¢ nomoulsto GIMP 36
Tema 8.1. PactpoBas u ConepyxaHue 2
BEKTOpHas rpaduka. OTAM4YMsl pacTpOBOM M BEKTOPHOM rpadumku. Vicnonb3oBaHMe pacTpoBoy rpacukn ans
dopmaThl XpaHeHusi poTorpacuin. Gopmatbl PNG 1 JPEG. KoHBEpTaLMSA C LIENbIO CHUXEHNUS 06bEMA
N306paXkeHni. N306paxkeHunst
KOHBepTauus u 'TeopeTnyeckoe o0bydeHune 2
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Tema 8.2. GIMP kak
npoekT GNU. YcTtaHoBKa
GIMP

CoaepxaHue

GIMP kaKk nporpamMMa ans pas3MyHbIX ornepaunmoHHbIX cucteM. OcobeHHOCTM NpoeKkTa B
KayecTBe npeacTaBuTeNs Kacca cBob6o4HOro NporpaMMHoro obecnedeHns. YcTaHoBKa Ha
pa3nnyHble N1aTdhopMbl

TeopeTnyeckoe obyyeHune

2

Tema 8.3. UnTepdpeiic  [COAEPX aHKe 4
GIMP. MHOroOKOHHbIW  [HTepdelic 1 HacTpolka ero Yacteil. OAHOOKOHHBI M MHOrOOKOHHbIV PEXUM. YnpaBneHue
peXuM, CTbiKyemble avanoramn. OKHO CNoéB M3obpakeHns
ANanoru, oQHOOKOHHBIN 'TeopeTnyeckoe o0byyeHne 2
pexum. Cnou lNpakTnyeckne 3aHATUSA 2
TeMa 8.4. Paspewenne |[COAEPXaHue 4
M306paxeHus. Pasmepbl n306paxkeHnst B NMKcenax u NoHsTMe paspelueHus nlobpaxkeHus. NMpeobpasoBaHus:
HaBuraums, BblpaBHMBAHWE, NepeMeLleHne, KaapupoBaHue, BpalleHne, HakMNoH, nepcrnekTuea, 30-
MacwTabupoBaHue, npeobpasoBaHune, TpaHcdopmaumsi, Nnpeobpa3oBaHMe NO TOUKaM, 3epkano, Nnpeobpa3oBaHue
KaapupoBaHue, Mo paMKe, UCKaXXeHWSs!
adduHHbIE TeopeTuyeckoe obyyeHne 2
npeo6pa3oBaHus MpaKTUyeckme 3aHATUS 2
TeMa 8.5. 3anuBka, Conepxatue 4
bMNbTPbI M UHCTPYMEHTDI ICNONb30BaHNE 3aNMBKWU. PUNbTPLI: pa3MbITUE, YNYULLEHWNE, UCKAXKEHWS, CBET U TEHb, LUYM,
pucoBaHus BblAeneHne Kpaés, AeKopauums, Npoekums

MpaKTUYeCcKme 3aHATUS 4
Tema 8.6. Boigenenne.  |[COAEPXaHue 6
KOHTYpbl. Mcnonb3oBaHue BblaeneHnin anst paboTbl C OTAENbHBIMU 06bEKTAaMN B COCTaBE M306paXKeHus.
Kom6uHupoBaHue BblaeneHve koHTypoB. Co3aaHne Koniaxen NyTéM COeANHEHUS HECKONbKUX M306paXkeHuI
M306parkeHni

'TeopeTnyeckoe obydeHne 2

pakTuyeckne 3aHATUS 4

CoaepyxaHue
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Tema 8.7. bbicTpas Macka u{padudeckme otobpakeHme obnactu BblaeneHms. Npeobpa3oBaHne LBETa B M3006paXkeHnn C
npeobpaszoBaHue LBeTa NMOMOLLbIO MPUMEHEHMST MacKu

[MpakTnyeckune 3aHATUA 2
Tema 8.8.Co3paHue Conepxatme 4
FpaaveHToB [MoHaTMe rpagueHTa. [NnaBHble nepexoabl OT O4HMX LBETOB K APYrMM

TeopeTnyeckoe obyyeHune 2

lNpakTnyeckne 3aHATUSA 2
Tema 8.9.Co3gaHue CopepxaHe 4
QHUMWUPOBAHHOIO Mcnonb3oBaHWe aHUMauun gns HarnsagHoro NpeacraBieHns NpoLeccoB C HECKONbKUMM

n306paxeHns B dopmate pranamu. ®opmaTt GIF. OrpaHnyenms GIF. Co3gaHne n3obpaxenns B dopmaTte GIF ¢
GIF nomoLlbto GIMP

TeopeTuyeckoe obyyeHne .
MpaKTU4ecKne 3aHATUS =
Tema 8.10. lNpoekTHas CoaepxkaHne :
pa6oTa «Co3paHue cepun [ 1POEKTHAA paboTa «CosaaHye cepun 6aHHEPOB ANs rpauHeckoro 0popMneHms camTa»
b6aHHepoB ans NpakTnyeckme 3aHATUs :

rpaduyeckoro
ocbopMneHMst canTa»

MpoMeXxyToYHasi aTTecTaums
(9K3AMEH)

Bcero 151.




3. YcnoBus peanusauum nporpamMmmbl o6uieo6pasoBaTesibHOM AUCLUIUIMHDI

TpeGOBaHuﬂ K MMHUMAJIbHOMY MaTepunasibHO-TEXHNYECKOMY obecneyeHuro

Peanusauus ancumnamHel Tpebyet Hanmums yuebHom KoMnbloTepHOM nabopaTtopum
MH(OPMATUKN.
Ob6opyaoBaHMe KOMMbOTEPHOM nabopatopuu:
* MOCaA0YHbIE MeCTa MO KONNYeCTBY 0byyaroLmXxcs;
e paboyee MecCTO NpenogasaTens;
e MapKepHas [0CKa;
e y4yebHO-MeTOaNYecKoe obecneyeHue.
TexHn4yeckmne cpeacresa 0byyeHus:
e KOMMbIOTEPLI MO KONNYeCTBY 0by4atoLmxcs;
e JlIOKasibHas KOMMbloTepHas ceTb M rnobanbHas ceTb MHTEpHET;
* JIMLEH3MOHHOE CUCTEMHOE N NPUKagHoe NporpaMMHoe obecrneyeHue;
¢ JIMLEH3MOHHOE aHTUBMPYCHOE NpOorpaMMHoe obecneyeHue;
* JIMLEH3MOHHOE Crneunannu3npoBaHHOE NporpaMMHoe obecneyeHue;
e MyNbTUMEAManpPoeKTop.

3.2. WHdopmaumoHHoe obecneueHne obyueHus. NMepeueHb peKOMEeHAYEMbIX Y4ebHbIX
n3paHuii, MHTepHeT-pecypcoB, AONOJIHNTENIbHOWU INTEPATYPbI

Ans  peanu3aumm  nporpammbl  6MbnMoTeuYHbIn  hOHA  0B6pa3oBaTENIbHOM
OopraHusauum [O/MKEH WMETb MnevaTHble W/WAK 3NeKTPOHHble obpa3oBaTeNbHble |
NH(OPMALIMOHHBIE PecypcCbl, pEKOMeHAOBaHHbIE A1 UCMOSIb30BaHNs B 0bpa3oBaTe/lbHOM
npoLecce, He CTaplle NATU NeT C MOMeHTa M3aaHus.

PekoMeHyeMble neyaTHble M34aHWs Mo peanu3auumn ob6lieobpa3oBaTe/ibHOM
AVCLUMNAWHBL  NpeacTaBneHbl B METOAMYECKMX peKoMeHAauusx Mo  opraHvsaumm
obyyeHusi.

32



4. KOHTPOJIb 1 OLEHKa pe3y/ibTaToB 0CBOEHUS 06LLe06pasoBaTeNbHOM
ANCUMNNHBI

KOHTpO/b M OouleHKa pe3y/ibTaToOB OCBOEHUS 06L1eobpa3oBaTeibHOM AUCUMMINHBI
PACKPbIBAIOTCS Yepe3 AMCUMMIIMHAPHbIE pe3ynbTaTbl, HanpaB/ieHHble Ha (opMUpoBaHUE
06LWKMX 1 NPOhECCMOHABHBIX KOMMETEHLMIM MO pa3AeniaM 1 TeMaM CoaepKaHust y4ebHOro
MaTtepwvana.

Paspen/Tema THn OLEHOYHBIX MEpPONpPUATHI

Tema 1.6 Tema 1.9 Tema TecTpoBaHue
3.5

Tema 1.1 Tema 1.3 Tema
3.1 Tema 3.2 Tema 1.6

Tema 1.9
Tema 1.7 Tema 1.8 Tema BbinonHeHne npakTnyeckmnx
2.2 Tema 3.4 3aaaHui

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

MNpuknagHble mogynu 1-2 KoHTponbHas paboTta

MpuknagHble moaynu 2-8 MNpoekTHas paboTa
Bce moaynu

BbinonHeHWe 3agaHui
AnddepeHUMpoBaHHOro 3a4eTa
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