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1. Obwan xapakTepucTukKa npuMepHon pabouen
nporpamMmmbl obLieobpasoBaTesibHOU AUCLUNJIUHDI
«IHdpopMaTukKa»

1.1. Mecto AMCUMNJIMHbBI B CTPYKType oOpa3oBaTesibHOM
nporpammbl CIMNO:

ObweobpasoBaTtenbHaa gucymnamHa  «NHOOPMATUKA»
aBngeTca obsA3aTenbHOM YacTbio 06Leobpa3oBaTENbHOIO LIMKA
obpa3oBaTenbHOW nNporpamMmmbl B cooTBeTcTBUM ¢ OIOC CI1O no

(npogpeccuu/crieinasibHOCTH)

1.2. Llenu n nnaHupyembie pe3yJsibTaTbl OCBOEHUA
OAUCLMUMNJIMHDI:

1.2.1. Llenu ogMCUMNNINHDI

Copoep>xaHune nporpamMmmsl obweobpaszoBaTesibHOMN
ancumnamHel «MHopMaTuKa» HamnpaBseHO Ha OOCTUXXeHue
cnegywuwmx uUenen: ocBoeHMe cuctembl 6a30BbiX 3HaHWUN,
oTpaXkarLmnx BKNag NHPOPMATUKN B dopMupoBaHue
COBPEMEHHOW Hay4YHOW KapTWUHbl MUpa, POJib MHPOPMALMOHHBIX
MpoLeccoB B COBpPeEMeHHOM obuwecTtBe, 6MONOrNYECKUX W©
TEXHUYECKUX CuUcTeMax; OBlafeHne YyMeHUAMN MPUMeEHATb,
aHann3npoBaTb, npeobpa3oBbiBaTb WHPOPMALIMOHHbIE MOOENMU
peasibHbIX OOBEKTOB U MPOLECCOB, WCMOJb3ys TMpPU 3TOM
LUPpPOBbIE TEXHOJOMMN, B TOM YUCAE TMPU U3YyYHEeHUU Jpyrux
ONCUNMNIINH; pa3BuTmne Mo3HaBaTesIbHbIX NHTEepPecos,
MHTEeNNIeKTyallbHbIX W TBOPYECKUX crnocobHocTen nyTem
OCBOEHMUSA N NCMNOJIb30BaHNA MeTo40B MHAOOPMATUKN N LNEDPOBLIX
TEXHONIOMMN MNPU U3YYEHUUN pPa3SINYHbIX Yy4ebHbIX NpeamMeTos;
BOCNUTaAHME OTBETCTBEHHON0 OTHOWEHUA K CobnoaeHuo
3TNYECKNUX U NPaBOBbIX HOPM MHGOPMaALNOHHON OEATEeNIbHOCTHU;
npmnobpeTeHne onbiTa UCMNOSIb30BAHUA LUNGPPOBLIX TEXHONOrUN B
WHOWBUAYANIbHON N KONNIEKTUBHOW y4ebHOW M Mo3HaBaTesIbHON,
B TOM YUCe NMPOEKTHON AEATENbHOCTMN.



1.2.2. NMnaHupyembie pe3ynbTaTbl OCBOEHUA 00w eoOpasoBaTesIbHON AUCLUNJIUHBI B
cooTBeTCcTBUMU C DPIOC CINO u Ha ocHoBe DPI'OC COO

OBnapeHue YHUBEpCaJZibHbIMU
y4eOHbIMMU no3HaBaTeJIbHbIMU
DEeUCTBUAMM:

a) 6a3oBble iormyeckue AeucTBuA:
- CaMOCTOATEsNIbHO (hOPMYSINPOBATh U

Kon u MnaHupyeMbie pe3ynbTaTbl OCBOEHUA AUCLUNJIUHBI

HauMEeHOBaHMU
e

cbopmv;(pyeMbl O6wue-* AucumnauHapHble?
KOMMNeTeHUUNn
OK 01. B 4acTu TpyAoBOro BOCNUTaHUA: - MOHMUMaTb Yrpo3y nHpopmMaunoHHon 6e3onacHoOCTN,
BbibnpaTb - TOTOBHOCTb K Tpy4dy, OCO3HaHMe | UICNoJIb30BaTb MeToAbl U CpeacTBa NPOTUBOAENCTBUSA
crocobbl LLeHHOCTWN MacTepcTBa, Tpyaoawbue; 3TUM yrpo3am, cobnogeHmne mep 6esonacHoCTH,
peLlleHmns - TOTOBHOCTb K aKTUBHOW AeATEeNIbHOCTU | MpefAoTBpaLlalolLnX HE3aKOHHOE pacnpocTpaHeHmne
3agau TEXHOJI0r N4eCcKom n CouManbHOWM | MepCOHaNbHbIX AaHHbIX; cobnoaeHne TpeboBaHumn
npodgeccnoHan | HanpaBJeHHOCTH, CMOCOBHOCTb | TEXHUKKN Be30MacHOCTU N FrUrneHbl Npu pabote ¢
bHOW WHULUWUNPOBATb, nJaHMPOBaTb N | KOMNbOTEPAMU U APYFMMN KOMMOHEHTaMM UMK POBOro
NEeATEeNbHOCTN | CAaMOCTOATENIbHO  BbIMOJIHATL  TaKYlO | OKPY>XKEHMUS; MOHUMaHME NMPaBOBbIX OCHOB
NPUMEHNTENbH | AEATENbHOCTb; NCMNONb30BaHUSA KOMMbIOTEPHbIX NporpamMm, 6a3 AaHHbIX
O K pa3/IM4yHbIM |- UHTEepec K pa3/indyHbiMm  cdepaM | n paboTbl B ceTn MIHTepHeT;
KOHTEKCTaMm npodeCcCUoHasibHON AesATesIbHOCTH, - YMeTb OPraHM30BbIBaTb JINYHOE MHHOPMALNOHHOE

MPOCTPAHCTBO C UCMNOJIb30BaAHUEM Pa3/INYHbIX CPEeacTB
LUNPOBLIX TEXHONOMNN; MOHUMAHNE BO3MOXHOCTEN
LUN(PPOBLIX CEPBUCOB FOCYAAPCTBEHHbIX YCAYT,
uncpoBbix 0bpa3oBaTesibHbIX CEPBUCOB; MOHMMaHNE
BO3MOXXHOCTEWN N OrpPaHNYEHUN TEXHOOr

! YKasblBaloTcA IMYHOCTHbIE M MeTanpeaMmeTHble pesynbTaTbhl ns ®rOC COO (B nocneaHelt pegakumm ot 12.08.2022) B oTrnaronbHoi popme, opmupyemble
06uweobpasoBaTeibHON ANCUMNINHOM
2 IncumnanHapHble (npeameTHbIe) pe3ynbTaTbl YKa3blBaloTCA B COOTBETCTBMU C MX NOJHbIM NepeyHem 8o ®FOC COO (B nocneaHel peaakumm ot 12.08.2022)




aKTyaan3npoBaTb npobnemy,
paccMaTpmBaTb €e BCEeCTOPOHHE;

- yCTaHaB/MBaTb CYLLEeCTBEHHbIN
MPU3HaK UIN OCHOBAHUA 0N CPaBHEHUS,
Knaccudunkaumm n obobLieHns;

- onpepenaTtb uUennm [eaTenbHoCTH,
3aaBaTb NapaMeTpbl U KPUTEPUN UX
DOCTVXKEHUNS;

- BbISABNATb 3aKOHOMEPHOCTH n
npoTMBOpeYns B  pacCMaTpuUBaEMbIX
ABNIEHUSAX;

- BHOCUTb KOPPEKTUBLI B OeATE/IbHOCTb,
OoLeHMBaTb COOTBETCTBME pe3ysibTaToB
Lenam, oueHmBaTb PUCKM MOCNencTBUN
nesaTesbHOCTH;

- pa3BuMBaTb KpeaTMBHOE MbILLIEHUE MPKn
PELUEHNN XXMN3HEHHbIX Npobnem

©) basoBble uccnepoBartTesibCKue
DEeUCTBMA:
- BnageTb HaBblKaMm y4yebHo-
nccnenoBaTesIbCKOMN " MPOEKTHOWN
neAaTenbHOCTW, HaBblKaMW pa3peLleHuns
npobnem;

- BbIIBASATb  MPUYUHHO-C/IEACTBEHHbIE
CBA3M W  aKTya/aM3upoBaTb 3anaudy,
BbIABUraTb T[MMNOTE3y e€ee peLleHus,
HAaXOAUTb apryMeHThl ans

NCKYCCTBEHHOI0 MHTE/INIeKTa B pa3/InYHbiX obnacTtsax;
Ha/n4yme npencrtaBaeHnn o6 NCNoIb30BaHNN
NHGPOPMALMOHHbBIX TEXHOJIOMMI B Pa3J/INYHbIX
npodeccnoHaibHbIX chepax

- YMeTb peasin3oBaTb 3Tambl peweHns 3aga4y Ha
KOMMbIOTEpPE; YMEHNEe peasin3oBbiBaTb Ha BbIDpaHHOM
ONs N3y4eHus A3blke NporpamMMmnpoBaHns BbICOKOIO
ypoBHS (Mackanb, Python, Java, C++, C#) Tunosble
anropuTMbl 06paboTKnM 4Yucen, YNCNOBbIX
rnocsiefoBaTesibHOCTEN U MAaCCUBOB: NpencTaBsieHne
yucna B Buae Habopa NPOCTbIX COMHOXUTENENR;
HaxoXAeHne MakCcuMasabHON (MUHUMANIbHOW) LN PbI
HaTypaJIbHOro Yncsaa, 3arnMcaHHOro B cucTemMe
CYNCNIeHNA C OCHOBaHMeM, He npesbiwatowmm 10;
BblyncneHmne 0606ueHHbIX XapaKTePUCTUK 3JIEMEHTOB
MaccuBa WX YNCI0BOW NocsenoBaTesIbHOCTU (CyMMbl,
npounsBefeHns cpegHero apugpmeTmnyeckoro,
MWHNUMAJIbHOIO N MaKCUMasibHOro 3/1IEMEHTOB,
KOJIMYeCcTBa 2J1IEMEHTOB, YA0OBJETBOPAOLWMX 3a4aHHOMY
YyCJI0BUIO); COPTUPOBKY 3J1IEMEHTOB MAaCCUBa;




AOKa3aTesibCTBa CBOUX YTBEPXAEHUN,
3ajaBaTb MapaMeTpbl W  KpUTepumn
pelleHuns;

- aHanM3MpoBaTb MOJIy4EHHblIE B XOA4e
peLlleHmns 3a/a4u pe3ynbTaThl,
KPUTUYECKMN oUeHnBaTb nx
NOCTOBEPHOCTb, MPOrHO3MpoBaTh
N3MEHEHNE B HOBbIX YCJIOBUSX;

- yMeTb MNepeHoCUTb 3HaHUSa B
Mo3HaBaTesIbHYIO n MPaKTUYECKYIO
obnacTun XunusHenesaTenbHoOCTH;

- YMeTb MWHTEerpupoBaTb 3HaHUA U3
pa3HbIX NpegMeTHbIX obnacTen;

- BblABWUraTb HOBble uaew, npeanaraTtb
OpUrMHasibHbie NOAXOAbl N PELUEHUS;

- CNOCOBHOCTb UX NCMONb30BaHNSA B
Mo3HaBaTe/IbHON U COoUMaIbHOWN
npakTuke

OK 02.
Ncnonb3oBaTb
COBpeMeHHble
cpencTBa
rnouncka,
aHanmsa un
MHTepnpeTaumn
n Hopmaunmn
n

B o06nacty UEHHOCTM Hay4YHOro
Nno3HaHMA:

- chOPMUPOBAHHOCTb MMPOBO33PEHUS,
COOTBETCTBYIOLLEIrO COBpPEMEHHOMY
YPOBHIO pa3BUTUSA HayKu n
obL1lecTBEHHOW MPaKTUKW, OCHOBAHHOIO
Ha Onanore KynbTyp, cnocobCcTBytOLErO
0CO3HaHWIO CBOEro MecTa B
NOJINKYNbTYPHOM MUPE;

- BJlafleTb nNpeacTtaB/ieHUAMU 0 PO UHpopMaunm n
CBSA3aHHbIX C HEN MPOoLLeCccoB B Npupoae, TeEXHUKE U
obuiecTBe; NOHATUAMN «MHOPMaLNS>»,
«NH(POPMALMOHHBIV NpPOoLEecCc», «CUCTeMa»,
«KOMMOHEHTbI CUCTEMbI» «CUCTEMHbIN 3PPEKT>,
«MHMOPMALMOHHAA CUCTEMa», «CUCTEMA YMNpPaBIEHUNA»;
B/lafeTb MeTofgaMM NONUCKa MHPOPMaLUn B CETH
NHTepHeT; yMeTb KPUTNYECKU OLLeHMBATb
MHopMaUumnio, NONYHYEeHHYI0 U3 ceTun NIHTepHeT;




MH(OPMaLMOH
Hble
TexHos1I0rnum
ans
BbIMNOJIHEHUS
3agau4
npodgeccmnoHan
bHOW
NeATeNbHOCTH

- COBEpLUEHCTBOBaHME A3bIKOBOM W
YNTaTEeNIbCKOWM KYNbTypbl KakK CpencTsBa

B3aMMOOENCTBUS MexXxAOy ogbMnm 1
MO3HaHUA MUNPa;

- OCO3HaHue LLeHHOCTH Hay4YHOMn
nesaTenbHOCTH, FOTOBHOCTb
OCYLLEeCTBNATb MPOEKTHYI0 "
nccnenoBaTesbCKYHo NeAaTeNbHOCTb
WHOUBUAYANLHO U B FPynne;
OBnapeHue YHUBepcaJZibHbIMU
y4eOHbIMHU no3HaBaTeJIbHbIMU
DEeACTBUAMM:

B) paborta ¢ uHpopMmauunen:

- BNlageTb  HaBblkaMu nonyyeHmns

NHPOPMaLMN N3 WUCTOYHUKOB Pa3HbIX

TWUMNOB, CaMOCTOATENIbHO OCYLLECTBASATb
MOWCK, aHaau3, cucTemMaTu3aumo WU
NHTepnpeTauuio NHopMaumn
pa3/INYHbIX BUAOB 7 dopm
npencTaBsieHUs;

- co3maBaTb TEeKCTbl B  Pa3J/INYHbIX
bopmaTax C  y4yeTOM  Ha3HayeHus

NHGOPMaUMN 1 LEeNeBon ayauTopun,
BblOMpas ONTUMabHYO dopmy
npencTaB/IEHUA U BU3Yyann3aLny;

- OLleHMBaATb NIOCTOBEPHOCTb,
NIErMTUMHOCTb NHopMaLn, ee

XapakTepusoBaTb bosiblUMe faHHbIe, NPUBOAUTDb
npuMepbl UCTOYHUKOB X MOJIyYEHUS U HanpaBaeHNs
NCMNOJIb30BaHMNS;

- MOHNMaTb OCHOBHbIE MPUHLNMNbLI YCTPOWUCTBA U
PYHKLNOHUPOBAHNSA COBPEMEHHbLIX CTaUMOHAPHbLIX U
MOBOUNBbHBLIX KOMMbIOTEPOB; TEHAEHUNA pa3BUTUSA
KOMMbIOTEPHbIX TEXHOIOMMW; BladeTb HaBblkaMu
paboTbl C onepaunoHHbIMU CUMCTEMAaMU U OCHOBHbIMMU
BMAaMu nporpamMmmHoro obecneyvyeHns ansa peweHuns
y4yebHbIX 3aga4 no BbibpaHHOM cneunanmnsaunm;

- UMeTb NpencTaB/ieHNsA 0 KOMMbIOTEPHbIX CETAX U UX
PO B COBPEMEHHOM MUpe; 06 0OLLMX NpUHUMNax
pa3paboTkn N PyHKLUNOHNPOBAHNA UHTEPHET-
MPUIOXKEHUN;

- MOHNMaTb OCHOBHbIE MPUHLNMNbLI ANCKPEeTMU3aumnmn
pa3fINyHbLIX BUOOB MH(OPMaLNN; YyMEeTb onpeaensTb
WHPOPMALLMOHHBIN 06 beM TEKCTOBbIX, Frpauveckux u
3BYKOBbIX AaHHbIX NPW 3a4aHHbIX NapamMeTpax
ANCKpeTunsauunn;

- YMeTb CTPOUTb HEPaAaBHOMEpPHbIe KOAbl, AOMyCKalowme
0OHO3Ha4yHoe aekoampoBaHue coobuieHumn
(NpedunKCHbIe KOAbl); NCNOJIb30BaTb NMPOCTENLLNE KOAbI,
KOTOpble MO3BOIAIOT OOHapY>XMBaTb M UCNPABAATb
ownbKM Npn nepepaye AaHHbIX;

- BJlafleTb TeopeTnyeckmuM annapaTtom, No3BONSAIOLLNM
OCYLLeCTBNATb NpeacTaBieHne 3a4aHHoro
HaTypaJIbHOro YMNcsa B Pa3INYHbIX CUCTEMAX




COOTBETCTBME MPaBOBbIM U MOPaJIbHO-
3TUYECKUM HOpMaM;

- NCMOJsIb30BaTb cpencTBa
NH(POPMALMOHHbIX n
KOMMYHUKAUWOHHbIX  TEXHOJI0rnin B
peLleHnNN KOFHUTUBHbIX,
KOMMYHWUKATUBHbIX U OpraHn3alMoHHbIX
3aga4 Cc cobnwogeHnem TpeboBaHUn
3ProHOMUKK, TexHuku 6e3onacHoCTH,
FUrNEHbI, pecypcocbepexeHus,
MPaBOBbIX W 3TUYECKUX HOPM, HOPM
NHGOPMaLMOHHON 6e30nacHOCTH;

- BlageTb HaBblkaMW pacno3HaBaHMA n
3aLlnThl NHPOPMaL UK,
NHpOopMaLUMOHHON 6e3onacHOCTK
JINYHOCTN

CYMNC/IeHUS; BbINONHATL Npeobpa3oBaHUSA NOrMYECKNX
Bblpa>Xe€HUN, NCMOJb3YS 3aKOHbI anrebpbl N1Oruku;
onpenensaTb KpaTyanlnin NyTb BO B3BELLEHHOM rpade
N KOJINYECTBO NMyTEN MeXxAy BepLlnHamMmn
OPMEHTUPOBAHHOIO ALMKINYECKOro rpada;

- YMeTb YMTaTb U MOHMMATb NPOrpamMmbl, peaansytoLime
HECJI0XKHbIe afiropUTMbl 0O6pPabOTKM YNCNOBBLIX U
TEKCTOBbIX AaHHbIX (B TOM 4Y1Cae MaCCUBOB U
CUMBOJIbHbIX CTPOK) Ha BbIbpaHHOM OS89 U3y4eHns
YHMBEPCa/IbHOM £13blKe MPOrpaMMMPOBaAHNSA BbICOKOIO
ypoBHs (Mackanb, Python, Java, C++, C#);
aHaNN3MPOBaTb aiIrOPUTMbI C NCMOJIb30BaHMEM Tabnuu
TPacCMpOBKK; onpeaensTb 6e3 ncnosb3oBaHUS
KOMMblOTEepa pe3ysbTaTbl BbIMOJIHEHUSA HECIOXKHbIX
nporpamm, BKJOYaLWNX LNKSbl, BETBJIEHUSA N
noanporpamMmebl, Mpu 3agaHHbIX UCXOOHbIX OaHHbIX;
MOONIUNLMPOBATL FOTOBLIE NPOrpaMMbl A1 pPeLUEHNS
HOBbIX 3a4a4, UCNOJSIb30BaTb UX B CBOUX MPOrpamMmax B
KayecTBe nognporpamm (npouenyp, GyHKLNN);

- YMeTb CO03[aBaTb CTPYKTYPUPOBAHHbIE TEKCTOBbLIE
OOKYMEHTbI N AEMOHCTPALMOHHbIE MaTepuasbl C
NCNOJZ1Ib30BaHMEM BO3MOXXHOCTEN COBPEMEHHbIX
MPOrpaMMHbIX CPeacTB 1N 06NavYHbIX CEPBUCOB; YMEHNE
ncnonb3oBaTb TabnnyHble (pensumnoHHble) 6a3bl
AaHHbIX, B YaCTHOCTM, COCTaBAATb 3anpockl B ba3ax
AaHHbIX (B TOM YuC/ie Bbl4UCNSiEMbIE 3aMNpocChl),
BbIMOJIHATb COPTUPOBKY U MOUCK 3anncen B base
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OaHHbIX; HANONHATb pa3paboTaHHyto 6a3y AaHHbIX;
YMEHMEe NCNoNb30BaTb /IEKTPOHHbIE Tabnuubl ons
aHanm3a, npencrtasneHns n o06paboTkm AaHHbIX
(BK/t0OYas BbIYUCIEHNE CYMMbI, CPeAHEero
apudmMeTN4eckoro, HanbonbLIEro N HaMMeHbLLEro
3HaYeHUN, pelleHne ypaBHeHNN);

- YMEeTb UCMN0JIb30BaTb KOMMbIOTEPHO-MaTeEMaTU4YeCKMe
Modenn ans aHaamsa o6bLEKTOB N NPOLLECCOB:
dhopMynmMpoBaTh Lesib MOAENIMPOBAHNS, BbIMOMHATb
aHaNn3 pe3ynbTaToB, MOJIYYEHHbIX B X04e
MOAEeSIMPOBaHNS; OLeHMUBaATb afleKBaTHOCTb Moaenu
Moaenupyemomy obbekTy UM Npoueccy; npencrtaBnsaTb
pe3ynbTaTbl MOOENNPOBAHNSA B HAarNsgHOM Buae;

- YMeTb KJ1acCNpuuMpoBaTb OCHOBHbIE 3a[4a4M aHanm3a
AaHHbIX (MPOrHO3MpoBaHue, Kiaccndukaums,
KnacTepusaumns, aHasan3 OTKJIOHEHUI); MOHNUMATb
nocsiefoBaTeNbHOCTb PELIEeHNS 3a4a4 aHaM3a AaHHbIX:
cbop NepBUYHbIX OaHHbIX, O4NCTKA W OLEHKa KavecTBa
NaHHbIX, BbIOOP 1/UNM NOCTPOEHWEe Modenu,
npeobpa3soBaHmMe AaHHbIX, BU3yann3aumnsa gaHHbIX,
WHTepnpeTauuns pe3ysbTaToB.;

- NMeTb NpeacTasneHnsa o 6a30BbIX NPUHLMMAX
opraHu3aumm n PYHKLUNOHNPOBAHNS KOMMbIOTEPHbIX
cetewn;

- YMeTb onpeaensaTb CpefHIo CKOPOCTb nepeaayn
OAHHbIX, OLEHNBATb U3MEHEHME BPEMEHN Nepenaymn
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npn N3MeHEeHNN NHPOPMALIMOHHOro obbemMa AaHHbIX U
XapaKTepPUCTUK KaHaNna CBA3N,

- YyMeTb CTPOUTb Ko, obecnevynBaloWmin HaMMeHbLUYIO
BO3MOXXHYIO CPEAHIO AJIMHY CO0BLEeHNa npu
N3BECTHOM YaCTOTe CMMBOJIOB; MOSACHATb MPUHLUMbI
paboThbl MPOCTbIX aIFOPUTMOB CXKAaTUS AaHHbIX;

- YMeTb UCMNO0J1b30BaThb MPU peLleHnn 3agay4y CBONCTBa
MO3NLMNOHHOW 3anncKu Ymncesn, aaropnTmbl MOCTPOEHNS
3anmMcuy Yncna B NO3MLUMNOHHON CUCTEME CHUCNEHUSA C
3aaHHbIM OCHOBAHMEM U1 MOCTPOEHNS YNCa NO CTPOKe,
cogeprxkallen 3annucb 3Toro 4Ymcsa B NO3NLUOHHON
CUCTEeME CHUCJIEHUNS C 3alaHHbIM OCHOBAHNEM; YMETb
BbINOJIHATb apudMeTnyeckme onepaunm B
MO3ULMOHHbBIX CUCTEMAX CHUCIIEHUS; YMEHUE CTPOUTb
JIOrM4eckoe Bblpa>keHne B AN3bIOHKTUBHOMN n
KOHBIOHKTVUBHOW HOPMaJibHbIX (hopMax Mo 3afaHHON
Tabnnue NCTUHHOCTU; nccnenoBaTb 061acTb
WCTUHHOCTMN BbICKa3biBaHUSA, coaepKallero
rMnepeMeHHble; pelaTb HECJI0XKHbIE NIornyeckme
YPaBHEHUSA; YMETb pellaTb aJiIrOPpUTMMNYECKME 3a4a4N,
CBsi3aHHbIe C aHan30M rpacdoB (3aga4ym NOCTPoOEeHNS
ONTUMAJIbHOIro NYyTN MeXXAy BepLnHamun rpada,
onpenesieHns KoONMYecTBa Pa3/IMyHbIX NyTEN Mexay
BEPLUMHAMWN OPUEHTMUPOBAHHOIMO auNKINYECKOro
rpada); ymeTb MCNOsIb30BaTb AEepPeEBbS NMPY aHan3e U
MOCTPOEHNN KOAOB N AN npencTaB/ieHns

12



apuMeTNYeCKX BblparKeHUn, Npu pelueHnn 3agau
MoOuCKa U COPTUPOBKN; YMETb CTPOUTb OEPEBO Urpbl MO
3a4aHHOMY anropmuTMy; paspabaTbiBaTb U
060CHOBbIBAaTb BbIMIPbILLHY CTPATErn0 Urphbl;

- NoHUMaTb Ba3oBble afiropUTMbl 06PaAaBOTKN HNCIIOBOMN U
TEKCTOBOM MHGOpMaLUn (3annucb Yncen B NMO3NULUOHHON
cucTeMe CHUCNEeHNs, OeNUMOCTb LesbiX Ynucen;
HaxoXXAeHne BCex NPoCTbIX YACeN B 3a4aHHOM
AnanasoHe; obpaboTka MHoOropa3spsaaHbIX LesblX YNCesn;
aHasIN3 CMMBOJIbHbIX CTPOK U OPYrnx), aJropmTMoB
MoOuCKa U COPTUPOBKUN; YMEeHMe onpenensTb CJIOXKHOCTb
n3yvyaembix B Kypce 6a30BbiX aJIrOPMTMOB
(cymMmmMunpoBaHuMe 31eMeHTOB MacCuBa, COPTUPOBKA
MaccuBa, nepebopHble anropuTMbl, 4BOUYHbLIA MOUCK) K
NMPMBOAUTbL NPUMEPLI HECKOJIbKUX aJIrOPUTMOB pPa3HOWN
CJIOXXHOCTW 019 peleHnsa O4HON 3a4auu;

- BNlafleTb YHMBEPCaJIbHbIM A3bIKOM NPOrpaMMnUpOBaHNS
BbICOKOIro ypoBHs (Mackanb, Python, Java, C++, C#),
npeacTtaBaeHNaAMM o 6a30BbIX TUMAX AAaHHbIX U
CTPYKTYpax OaHHbIX; YMEHMEe NCMO0JIb30BaTb OCHOBHbIE
ynpasnasowme KOHCTPYKLUN; YMETb OCYLLECTBAATb
aHaNn3 NpeasIoKEeHHOW NporpamMmmbl: onpenensaTb
pe3ynbTaTbl paboThbl MporpamMmbl Npu 3a4aHHbIX
NCXOOHbIX OaHHbIX; onpenensaTb, NPU KakKUX NCXO4HbIX
OaHHbIX BO3MO>XXHO MnoJly4yeHune yKa3aHHbIX
pe3yibTaTOB; BbISAB/IATL LAaHHbIE, KOTOPbI€ MOTyT
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npuBecTun K owmnbke B paboTe nporpamMmmbi;
dhopMynmMpoBaTb NPenNoXXeHNS Mo YAydLIEHNIO
MPOrpamMMHOro Koaa;

- yMeTb pa3pabaTbiBaTb U peann3oBbiBaTb B BUAE
nporpamm 6a30Bble aIrOPMTMbI; UCMOJIb30BaTb B
MporpamMmax AaHHbl€ Pa3/INYHbIX TUMOB C Y4€TOM
OrpaHMUYeHNn Ha gnana3oH NX BO3MOXXHbIX 3HAYEHUN,
MPUMEHSATb NPU PeLleHnn 3a8a4y CTPYKTYpPbl AaHHbIX
(cnnckn, cnosapun, CTEKN, o4epenn, oepesbs);
MPUMEHATb CTaHAapPTHbIE N COBCTBEHHbIE
noanporpaMmbl 4na 06paboTKN YNCNOBLIX AAHHbIX U
CUMBOJIbHbIX CTPOK; NCMOJb30BaTb Npu pa3paboTke
nporpamm 6MbnmoTekn NnoanporpamMm; 3HaTb
dDYHKLMNOHAIbHbIE BO3MOXXHOCTN UHCTPYMEHTAsbHbIX
CpeacTB cpenbl pa3paboTkn;, yMeHne ncnoab30BaThb
cpencTBa OT/lagKu NMporpamMm B cpeae
NMPOrpamMMmMpoOBaHNSA; yMEeHNE OOKYMEHTUPOBATb
MPoOrpamMmbl;

- YMeTb CO034aBaTb Beb-CTpaHULbl; yMEHME
MCNOJIb30BaTb 3/IEKTPOHHbLIE Tabnuubl 4ng aHanusa,
npeacTtaBneHnsa n obpaboTkm AaHHbIX (BKAOYas Bbi6op
ONTUMaAJIbHOIr o peleHns, noabop NMHMM TpeHaa,
peLlleHne 3agay NpPorHO3MpoBaHNS); BlageTb
OCHOBHbIMU CcBeAeHnNAMN 0 Ba3ax AaHHbIX, UX
CTPYKTYpe, cpeacTBax codgaHmsa n paboTsl C HUMK;
ncnonb3oBaTb TabnnyHblie (pensunoHHble) 6a3bl
AAHHbIX N CNpPaBOYHblIEe CUCTEMBI
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2. CTpyKTypa u coaep>xaHue odbwieobpasoBaTesibHOM
AUCLUNJIUHDI

2.1. O6beM AuCUMNJIMHbI U BUAbI Y4eOHON paboThl

Bup yyebHoM paboThbl O6bem B
yacax*

O61bem obpasoBaTesibHOM NPOrpaMmbl
AUCLUNJIUHbI
OCHOBHOe copep>XaHue 70
B T. Y.
TeopeTu4yeckoe obyyeHune 16
npakTn4yeckme 3aHATuUA 54
MpodgeccmoHaNbHO-OPUEHTUPOBaAHHOE
coaep>xaHue (coaep>XaHue NpUKIagHbIX 72
Mmoaynen)?
Moaynb 1. OCHOBbI aHAJIMTUKMU U BU3yaJsiu3auum 36
DAaHHbIX*
BT. M.
TeopeTunyeckoe oby4eHune 8
npakTnyeckme 3aHATUA 28
Moaynb 2. AHaJIMTUKA U BU3yaJZiu3auma OaHHbIX Ha 36
Python*
BT. Y.
KOHTpPOJIbHbIe paboThbl 2
npakTnyeckme 3aHAaATuA 34
Moaynb 3. OCHOBbl UCKYCCTBEHHOIO UHTEJIIeKTa* 36
BT. Y.
TeopeTunyeckoe oby4veHune 14
npakTn4yeckme 3aHATuA 22
Moaynb 4. BBepeHue B 3D mopgenupoBaHue* 36
BT. Y.

* Obpa3oBaTenbHas opraHM3aLms ocyLecTBAseT BbIBOp AByX Moayneit



TeopeTu4yeckoe obyyeHune 6
rnpakTu4yeckne 3aHATUSA 30
Moaynb 5. PaspaboTka Beb-canta ¢ 36
MCNOJIb30BaHUEM KOHCTpYKTopa Tunbpa*

BT.\Y.:

TeopeTunyeckoe oby4veHune 6
rnpakTU4eckne 3aHATUSA 30
Mopaynb 6. TexHoNOrMn npoaBu>XeHusa Beb-canta B 36
NUHTepHeTe*

BT.\Y.:

TeopeTu4yeckoe obyyeHune 10
npakTn4yeckme 3aHATuA 26
Mopynb 7. BBepeHue B BeO-pa3paboTky Ha A3bike 36
JavaScript*

BT.Y.:

TeopeTu4yeckoe obyyeHune 14
NMPakKTU4YeCcKne 3aHATUA 22
Moaynb 8. BBepeHue B co3paHue rpadpumyeckmx 36
n3obpa>keHmu ¢ nomowbio GIMP*

BT.\Y.:

TeopeTunyeckoe oby4veHune 14
npakTnyeckme 3aHAaTuA 22
MpomMeXxyToyHaa aTrecTaums >
(amdcpepeHuMpoBaHHbIA 3a4eT)

nToro 144
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2.2. TeMmaTUyeCcKui NnJiaH U copep>xaHme gucumnamHbl <MHpopmaTuka»

HaunMmeHoBaHue Copep>xaHue y4yebHoro matepmana (OCHOBHOe M O6bvem | PopMmupyem
pa3nesioB U TeEM npoc¢geccMoHaNbHO-OPUEHTUPOBaHHOE), NabopaTopHbie U Yyacos ble
npakTUYeckue 3aHATUSA, NPUKJAAAHOW MoAyNb (NpU HaNU4YuM) KOMMNeTeHL,
uum
OcHOBHOEe copep>XaHue
Paspen 1. Nucpopmaumusa n uHcpopMmauMoHHaA AEeATENIbHOCTb YesioBeKa 22
Tema 1.1. OcHoBHOe copep>xaHune 2 OK 02
Nudopmauusa m NMoHATUE «MHPOopMaLUA» KaK pyHOAMeHTa/ibHOe NoHATHne
nHpopMaLMOHHBbI | COBPpeMEHHOWN Hayku. MpencTtasneHne 06 0OCHOBHbIX
e npouecchl MH(OPMaLUMOHHbIX NMpoueccax, o cncteMmax. KogmposaHune
nHpopMaunm NHpopmMmaumna n MHPOPMaLMOHHbIE NPOoLLeCChl
TeopeTunyeckoe obyyeHune 2
Tema 1.2. OcHOBHOe coaep>kaHue 4 OK 02
Moaxopabl K NMoaxo4bl K U3MepPeHNto MHpopMaunm (cogepxatesibHbIN,
U3MepeHuUio angaBUTHbIN, BEPOATHOCTHbLIN). EANHNLBI U3MepeHusa nHdopmMaLnn.
unHdpopMmaumm NHgpopMaunoHHbIE 06BEKTbI pa3/INyHbIX BUOOB. YHUBEPCAJIbHOCTb
ANCcKpeTHoro (undgpoBoro) npeactasneHns nHhpopmaummn. lMepenaya
N XpaHeHne nHgpopMmaummn. OnpegeneHne o6bLeMoB pasINYHbIX
HocuTesnnen nHpopMaunn. Apxme MHpopmaumnm
[NpakTn4yeckne 3aHATNA 2
Tema 1.3. OcHoOBHOe cogep>xaHune 2 OK 02
KoMmnbloTep u MPUHUWMBI NOCTPOEHUSA KOMMNbIOTEPOB. MNMPUHLMN OTKPbLITOW
uucgposoe apXNTEKTYpbl. MarncTpasb. AnnapaTHoOe YCTPONCTBO KOMMblOTEpPA.
npepcrtaBJieHue BHewHAA NnaMATb. YCTpONCTBa BBOAA-BbiBOAA. [MTokKoneHmna DBM.
unHdpopMmauum. ApxuTtekTtypa 9BM 5 nokosieHns. OCHOBHbIE XapaKTEePUCTUKN
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YCcTpOUCTBO

KoMnbloTepos. lNporpaMmmHoe obecrneyeHune: Knaccupukayumsa n ero

KOoMnbloTepa Ha3Ha4YeHue, ceTeBoe NporpaMmmHoe obecrnevyeHune
TeopeTunyeckoe obyveHune 2
Tema 1.4. OcHoBHOe copep>xaHune 4 OK 02
KoaupoBaHue MpencTaBneHme o pasyINyHbIX CUCTEMaxX CHUCNEHNS, NnpencTaBsieHne
nHdopMmauum. BELW,EeCTBEHHOIr0 Yncsia B CUCTEME CHUCTIEHUSA C NtoObIM OCHOBaHUEM,
Cucrtembl nepeso 4Yncsa N3 HefeCATUYHON NO3ULNOHHON CUCTEMbl CHUCIEHUS
CYMUCNIeHuUA B LeCATUYHYI0, NepeBo[ BeuwecTBeHHOro 4mcaa ns 10 CC B gpyryto
CC, apugpmeTunydeckmne genctems B pa3Hbix CC.
MNpencTaBneHne YNCIOBbIX AaHHbIX: 0bLLMe NPUHLMIbI
npeacTaBieHNsa JaHHbIX, bopMaTbl NpeacTaB/eHns Yyucen.
MNpencTaBneHmne TEKCTOBLIX AAaHHbIX: KOOOBble Tabnunubl CMMBOJIOB,
06beM TeKCTOBbIX AaHHbIX.
MpencrtasneHmne rpauvecknx AaHHbIX.
MNpencraBneHmne 3BYKOBbIX OaHHbIX.
NMpencraBneHne sngeonaHHbIX.
KogounpoBaHMe faHHbIX NPOM3BOJIbHOIO BUAA
MpakTnyeckne 3aHATUA 4
Tema 1.5. OcHoBHOe copep>xaHune 2 OK 02
dneMeHThbl OcCHOBHble NOHATUSA anrebpbl NOrNKN: BbICKa3blBaHME, JIOrNYecKmne
KOMOMHaATOPMKHK, | onepauunmn, NocTpoeHne Tabnnubl NICTUHHOCTW IOFNYECKOro
Teopuu Bblpa>keHus. Npauydeckuin meton anrebpbl NOrmku. NMoHaTmne
MHOXXeCTB U MHOXXecTBa. MoLWHOCTb MHOXecTBa. Onepaunn Hag MHOXeCTBaMu.
MaTeMaTU4YecKon | PelleHune normyeckmx sagad rpamyeckmm cnocobom
JIOTUKH MpakTnyeckmne 3aHaTnS 2
Tema 1.6. OcHoBHOe conepxaHue 2 OK 01

KomMnbloTepHbie

KoMnbloTepHble ceTu nx knaccugpukaumsa. PaboTa B 10KasibHON CETW.
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CeTU: JiIoKanbHble | Tonosnornm nokanbHbix ceten. ObMeH gaHHbIMK. [NobanbHasa ceTb OK 02
ceTum, ceTb NHTepHeT. IP-agpecaumns. NpaBoBble OCHOBbLI paboTbl B ceTH
UHTepHeT NHTepHeT

TeopeTunyeckoe obyyeHue 2
Tema 1.7. OcHOBHOe coaep>kaHue 2 OK 02
Cny>XObl Cnyx6bl n cepBucbl IHTepHeTa (3N1eKTPOHHAA NMoYTa,
NHTepHeTa BUOEOKOH(epeHLNn, POopyMbl, MECCEHOXKEPbI, COLNalIbHble CeTu).

NMonck B UHTepHeTe. N1eKTpoHHasa kKoMmMepuus. Undposbie cepBUCHI

rocyfgapcTBeHHbIX ycnyr. locTtoBepHOCTb MHpopMauun B IHTepHeTe

MNpakTn4yeckne 3aHATNA 2
Tema 1.8. OcHoOBHOe cogep>xaHune 2 OK 01
CeTeBoOe OpraHusaumns AM4YHOro MHMOPMaLNOHHOIro NpocTpaHcTBa. ObnayHble OK 02
XpaHeHue XpaHuanwa fgaHHbiX. PasgeneHne npas Joctyna B 061a4vHbIxX
OaHHbIX U XpaHunnwax. KonnektuBHasa paboTa Hag LOKYMEHTaMMU.
uucgpposoro CobnopgeHne mep 6esonacHOCTU, NpefoTBpaLLAlOLWLMX HE3aKOHHOoe
KOHTEeHTa pacnpocTpaHeHne NepCcoHasibHbIX AAHHbIX

MpakTnyeckne 3aHATUA 2
Tema 1.9. OcHoOBHOe cogep>xaHune 2 OK 01
NudopmaumoHHa | IHopMaumoHHas 6e30nacHOCTb. 3alinTa MHpopMaLmu. OK 02
A 6be3onacHOCTb NHdpopmaunoHHasa be3onacHOCTbL B Mupe, Poccun. BpeaoHoCHble

rnporpaMmmbl. AHTUBUPYCHbIE NMporpaMmMmbl. besonacHocTb B IHTepHeTe

(ceTeBble yrposbl, MOWEHHMNYECTBO). TpeHabl B pa3BUTUN LUQPPOBbLIX

TEXHOJIOrW; PUCKN N NMPOrHO3bl UCMOJIb30BaHUA LUPPOBbLIX

TEXHOJIOr MM NMpu peLlieHnn NpodeccnoHaibHbIX 3a4a4m

TeopeTunyeckoe obyyeHune 2
Paspen 2. Ucnonb3oBaHue NporpaMMHbIX CUCTEM U CEPBUCOB 22
Tema 2.1. OcHoOBHOEe cogep>aHune 4 OK 02
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OO6paboTka
nHcpopMmauum B
TEeKCTOBbIX

TekCcToBble JOKYMEHThI. Buabl nporpammHoro obecrneyermns gns
o0bpaboTkn TekcToBon MHGPopmMaumn. Co3gaHne TEKCTOBbIX
NOKYMEHTOB Ha KOMMblOTepe (onepaunn BBoAa, peaakTUpPOBaHUS,

npoueccopax dopMaTUpPOBaHMNSA)
[MpakTnyeckne 3aHATUA 4
Tema 2.2. OcHoBHOe cofepxaHue 4 OK 02
TexHonorum MHoOrocTpaHu4Hble AOKYMeHTbl. CTPYKTypa AOKYMEHTa.
co3paHus MnepTekcToBble OKYMeHTbl. CoBMecTHada paboTa Hag AOKYMEHTOM.
CTPpYKTypupoBaH | LLIa6noHblI.
HbIX TEKCTOBbIX MpakTu4eckne 3aHaTNSA 4
OOKYMEHTOB
Tema 2.3. OcHOBHOe conep>kaHune 4 OK 02
KoMmnbioTepHasn KoMnbloTepHasa rpagpmka n eé suabl. PopMaTbl MybTUMEOUNHbIX
rpacpumka m dannos. Mpadudeckne pegakTopsbl (MO Gimp, Inkscape). MNporpamMmmel
MyJibTUMeaAua rno 3anucu n pegaktTnposaHua 3syka (MO AygnoMacTtep). Nporpammel
penakTuposaHusa sngeo (MO Movavi)
MpakTnyeckne 3aHATUA 4
Tema 2.4. OcHoOBHOEe cogep>aHune 4 OK 02
TexHonoOrum TexHonorum obpaboTKM pasnmnyHbIX 06 EKTOB KOMMbIOTEPHOMN
obpaboTkmu rpaukn (pacTpoBbie N BEKTOPHbIe n3obpakeHns, obpaboTka 3BYyKa,
rpacgpmyeckux MOHTa>XX BN4E0)
00beKTOoB MpakTuyeckne 3aHATUA 4
Tema 2.5. OcHOBHOe coaep>kaHue 2 OK 02
NMpepncraBneHue Bnabl KOMMObIOTEPHbIX Npe3eHTaunn. OCHOBHbIE 3Tanbl pa3paboTku
npocgeccumoHanbH | NnpeseHTaunn. AHMMauma B npeseHtaumun. LabnoHel. Komno3numns
o unpopmaumm | 06LEKTOB NpeseHTaUnmn
B BUpe MpaKTnyeckne 3aHATUS 2
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npeseHTauum

Tema 2.6. OcHoBHOe cofep>xaHune 2 OK 02
MHTepakTuBHbIe | [TpyHUUNbLl MynbTUMeana. UHTepakTUBHOe npeacTassieHne
7 MHopMaumnmn
MYNbTUMEAUNHBI | [TpaKTMYecKne 3aHATUS 2
e o0beKkTbl Ha
cnaunpe
Tema 2.7. OcHoBHOe cogep>xaHune 2 OK 02
F'MnepTekcToBoe | A3blk pasmeTku runeptekcta HTML. OgopMiieHne rmnepTeKCToBON
npepcTaBJZieHue CTpaHuubl. Beb-canTtbl n Beb-cTpaHuLUbI
nHcpopmMmauum MpakTnyeckmne 3aHaTus 2
Paspen 3. NMHcpopmaumoHHoe MopgenmpoBaHue 28
Tema 3.1. OcHoOBHOe copep>xaHune 2 OK 02
Mopenu un MNpencrtaBneHVe 0 KOMMNbIOTEPHbIX MoAensax. Buasl mogenen.
MopesiupoBaHue. | AnekBaTHOCTb Mogesin. OCHOBHbIE 3Tanbl KOMMbIOTEPHOI O
STanbl MoLeNmMpoBaHNS
MopeNnMpoBaHuA | TeopeTuveckoe oby4veHue 2
Tema 3.2. OcHoOBHOe cogep>xaHune 2 OK 02
Cnuckm, rpadbil, CTtpykTypa nHdpopmauunun. Cnnckn, rpadbl, AepeBbs. ANropnTm
AepeBbs NOCTPOEHNA fiepeBa peLleHnin
TeopeTunyeckoe obyyeHune 2
Tema 3.3. OcHoOBHOe copep>xaHune 2 OK 02
MaTteMaTuuyeckue | AiropuTMbl MOAENMPOBAHUA KpaTHaulLnX NyTen Mexay BepLunHamMm
Mopesiv B (Anropnt™m JenkcTpbl, MeTon AMHaMUYeCKOro NporpaMMmnMpoBaHuns).
npocgeccuoHanbH | D1eMeHTbl TEOPUU UFP (BbIUTPbILLHAA CTpaTerus)
on obnactm MpakTu4yeckmne 3aHATUS 2
Tema 3.4. OcHoOBHOe cogep>xaHune 4 OK 01
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MoHaTMe MNoHaTne anropmtMa. CBoncTBa anropmtma. Cnocobbl 3anuncum
asaroputma u anroputMa. OCHOBHble airopnTMUYeCcKue CTPYKTYpbl. 3anucb
OCHOBHbIE aJIrOpUTMOB Ha A3blKe nporpamMmmuposaHns (Pascal, Python, Java, C+
anropmtMuuyeckm | +, C#). AHann3 aaropuTMoB C NOMOLLbIO TPACCMPOBOYHbLIX Tabnnuy
e CTPYKTYpbI [MpakTnyeckne 3aHATUA 4
Tema 3.5. OcHoBHOe copep>xaHune 4 OK 02
AHanus CTpyKTYypupOBaHHbIe TUMbl AaHHbLIX. MaccuBbl. BcnoMoraTtesibHble
aJIrOPUTMOB B aNropuTMbl. 3a4a4uM NMOUCKa 3J1eMeHTa C 3aaHHbIMN CBONCTBaMMU.
npodeccuoHanbH | AHaNM3 TUMNOBbLIX aJIFOPUTMOB 06paboTKM Yncen, YNCIOBbIX
on obnacrtm nocsenoBaTeNbHOCTEN N MacCUBOB
TeopeTunyeckoe obyyeHue 2
[NpakTn4yeckne 3aHATNA 2
Tema 3.6. ba3bl OcHoOBHOe cogep>xaHune 6 OK 02
OaHHbIX KakK ba3bl AaHHbIX Kak Mogenb npeamMmeTHoun obnacTtun. Tabnnubl n
Mopersb pensaumnoHHble 6a3bl JaHHbIX
npeaMeTHOM TeopeTunyeckoe obyyeHune 2
obnactu MpakTuyeckne 3aHATUA 4
Tema 3.7. OcHoOBHOe cogep>xaHune 2 OK 02
TexHoNOrum TabnnyHbin Npoueccop. MNMprnemsbl BBOAA, pefaKTUPOBaHNS,
obpaboTku dopmaTupoBaHua B TabnnyHomMm npoueccope. Agpecaums.
unHdopmMmauum B CopTupoBKa, punbTpaumsa, ycaoBHoe hpopMaTUpoBaHue
3JIeKTPOHHbIX MpakTuyeckne 3aHATUA 2
Tabnuuax
Tema 3.8. OcHOBHOe coaep>kaHue 2 OK 02
dopMy bl U dopmMy bl U PYHKLNN B SINIEKTPOHHbIX Tabnnuax. BCTpoeHHble
¢bYyHKUMM B PyHKUUN 1 UX Ucnosib3oBaHMe. MaTeMaTn4eckne n ctaTucTuyeckune

IJIEKTPOHHbIX

PyHKUMN. Jlornyeckne pyHKUUU. PrHaHCOBbIE PYHKLUNN. TEKCTOBbIE
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Tabnuuax PYHKUNN. Peannsaumsa MmaTeMaTUNYECKNX MOaesien B 91IEKTPOHHbIX
Tabnmuax
MNpakTn4yeckne 3aHATNA 2
Tema 3.9. OcCHOBHOe coaep>kaHune 2 OK 02
Busyanusaumna Busyanusaumsa gaHHbIX B 91€KTPOHHbIX Tabnunyax
DOAHHbIX B
3NEKTPOHHBIX [NMpakTuyeckune 3aHATUA 2
Tabnuuax
Tema 3.10. OcHoOBHOe cogep>xaHune 2 OK 02
MopenupoBaHue | MogenmpoBaHue B 3/IEKTPOHHbIX Tabnmuax (Ha NnpuMepax 3agay m3
B 3JIEKTPOHHbIX npogeccruoHasibHon obnacTtu)
Tabnaumuax (Ha MpaKTU4Yeckne 3aHaTnA 2
npuMmepax sagaud
n3
npodeccCuoHanbH
omn obnacrtm)
MpodgeccuoHaNbHO-OPUEHTUPOBAHHOE coaep XaHue (coaep>XaHue NpuKaagHoro moayns)°
MpuknaaHon OCHOBbI aHAJINTUKU U BU3yaJsiu3auum OaHHbIX 36
moAaynb 1
Tema 1.1. Copoep>xaHue 8 OK 02
Mopenu paHHbIX | Hagctponka Excel Power Pivot, Tabnn4Hoe npeacraBsieHne OaHHbIX, MKe...
3KCMOPT AaHHbIX, MOAEeNN OaHHbIX, 6onblUMe AaHHbIE
TeopeTnyeckoe oby4veHune 2
MpakTnyeckne 3aHATUA 6

*> O6pasoBaTeNibHaA OpraHM13aLIMA OCyLLEeCTBAAET BbIBOp ABYX Moayneil

® OtpaxaeTca K, 3nemeHT KoTopol popmupyeTca NpuUKAagHbIM Moaynem (NpodeccMoHanbHO-0pMEHTUPOBaHHbIM CoAepkaHnem) B cooTseTcTaum ¢ PrOC peanusyemoii
npogeccumn/cneumnansHoctn CNO




Tema 1.2. Copoep>xaHue 6 OK 02
Busyanusauus AHanuntun4eckun cepBuc Yandex Datalens: O6wwun  0630p, MNK...
OaHHbIX BO3MOXXHOCTW. PerucTtpauwus, NHTEepgenc. MapkeTnnewnc,

noakntoyeHne. CozgaHne 4apToB 1 gawbopaos

TeopeTunyeckoe obyyeHue 2

[MpakTnyeckne 3aHATUA 4
Tema 1.3. NoTokmu | CogepxaHue 6 OK 02
DaHHbIX MK...

AHanntnyeckun cepeuc Yandex Datalens: T[loToknm AOaHHbIX.

MoakntoyeHne K cHeTHYMKY Yandex MeTpukm

TeopeTunyeckoe obyyeHune 2

[MpakTnyeckne 3aHATUA 4
Tema 1.4 CopepxxaHune 6 OK 02
MpuHaTue AHanuntudeckmn cepsuc Yandex Datalens: MNMpuHATWE pelleHun Ha MK...
peLweHMn Ha OCHOBe faHHbIX. [eofaHHbIe. TennoBble KapThbl
OCHOBE AaHHbIX TeopeTuyeckoe oby4vyeHune 2

[NpakTn4yeckne 3aHATNA 4
Tema 1.5 CopeprxaHune 10 OK 02
NMpoekTHasna AHanuTndeckmnm cepsuc Yandex Datalens: PaboTa ¢ paTaceTammu. [K...
paboTa. Ke#nc Kenc aHanm3a faHHbIX
aHanu3a paHHbIX | [IpakTu4yeckne 3aHATUSA 10
MpuknapHon AHanuTuka u Bu3yasnusauuma gaHHbiX Ha Python 36
MoAaynb 2
Tema 2.1. CopeprxaHune 2 OK 02
BBepeHue B A3bIK | IHTepakTUBHasA cpefa nporpamMmmmpoBaHue Ha Python. Beoa v BbiBOA MK...
nporpaMMupoBaH | faHHbIX. DyHKUMKM print(), input(). Tunbl gaHHbIX. MaTeMaTnyeckume
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usa Python

onepaunn C uejbiMmn n BewecrBeHHbIMMN YnciamMm

MNpakTn4yeckne 3aHATNA 2
Tema 2.2. CopepxxaHune 4
OCHOBHbIE MOHATME NIOrnYeCcKnX Bblpa>keHun u onepaumnn. U3bloHKLNXA, OK 02
AJITOPUTMUYECKU | KOHBIOHKUKNSA, oTpuuaHue. Tabnnua NCcTMHHOCTK. MNMpoBepKa yCoBuUS [K...
€ KOHCTPYKL UM B Python. CuHTakcuc nHctpykumnm if, if-else, if-elif-else. Peannsauuns
Ha Python UMKNNYecKnx anropnutmoB B Python. ®yHkumnsa range(). CuHTakcuc

unkna for, unkna while

[MpakTn4yeckne 3aHATUA 4
Tema 2.3. ConepxaHue 6 OK 02
PaboTa co NMoHATMe cnncka B Python. Co3gaHue n cHMTbiBaHWE CMUCKOB. lK...
CrUCKaMu OyHKUMN N MeToAbl CNUCKOB. MNMoHATUe cnioBaps. OTnYma cnosapen
CJ/IOBapsAMHMU oT cnuckos. Co3pnaHue cnoBaps. Metonbl cioBapen. NpumeHeHne

CMNCKOB U CJQIOBapen B peasibHbIX 3ajadvax.

[MpakTnyeckne 3aHATUA 4

KoHTposibHble paboThl 2
Tema 2.4. ConepxxaHue 8 OK 02
AHanutuka MNMoHsATMe aaHHbIX, 6onblwnx aaHHbIX. Habopbl gaHHbIX. NnaTdopma lK...
AaHHbIX Ha Kaggle. bubnmnoteka Pandas. ObbekTbl Series n DataFrame.
Python MNonyyeHne obLien nHpopMaumm o gaHHbIX. MHOoekcaums no

yCJ/I0BMSAM U U3MEHEHMe faHHbIX B Tabnuuax.

MpakTn4yeckne 3aHATUA 8
Tema 2.5. ConepxaHue 6 OK 02
AHanus paHHbLIX NMOHATME CTaTUCTUKN, ONMUCATENIbHON CTaTUCTUKKU. OnnucaTeNbHbIN lK...

Ha NpPaKTU4YeCcKunx
npumepax

aHann3 gaHHbIX. OCHOBHbIE oMnuncaTesibHble CTaTUCTUYECKUNE
BeJINYNHbI (H4acToTa, cpenHee apupmMmeTnyeckoe, MeanaHa, Mmoaa,
Pa3MaX, CTaHOapTHOE OTKJIOHEHNE). OYHKUNN onucaTesIbHOW
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cTaTucTmkm B Python Pandas. MNMpaKTnka Bbl4UCIIEHUA ONUcaTesIbHbIX
CTaTUCTNYEeCKUX Benn4uH B Python Pandas

[NMpakTuyeckune 3aHATUA 6
Tema 2.6. Copep>xaHue 6 OK 02
OCHOBbI HeobxoanmocCcTb BU3yanm3aunm gaHHbIX Ansa aHanmsa. NoHaTtue lK...
BU3yaJsiusauum Hay4Hon rpacdhukn. bubnmoteka Matplotlib. MoHATMe pucyHka B
OaHHbIX Matplotlib. OcHoBHbIe BMALI FrpahnkoB (rMcTorpamMmebl, gnarpamMmbl

paccesiHMA, AnarpaMMa pasMaxa, JIMHeNHbIN rpaduk, Kpyroesas

Anarpamma, Tensosblie KapTbl). OCHOBHbIE Frpadpnyeckme KoMaHabl B

Matplotlib

NMpakTuyeckune 3aHATUA 6
Tema 2.7. Copep>xaHune 4 OK 02
NMpoekTHasn XapakKTepucTnka OCHOBHbIX 3TarnoB NpoLecca aHaln3a OaHHbIX. MK...
pabota «AHanu3 | MoaroTtoBKa AaHHbIX. ccnegoBaHme U BU3yann3aunsa OaHHbIX.
OonbLwKMX paHHBbIX | [loCTpoeHMe NpeAckasaTesibHoOW Modenn. UHTepnpeTauus
B pe3ysbTaToOB aHaNM3a. Peannsauma OCHOBHbIX 3TanoB npouecca
npodeccuoHasibH | aHa/IM3a AaHHbIX Ha NMpuMepe Habopa AaHHbIX U3 NpodeccnoHaIbHOM
oM chepe» chepsl

MpakTn4yeckne 3aHATUA 4
MpuknagHown OCHOBbI MCKYCCTBEHHOI0O MHTEJIJIeKTa 36
moAaynb 3
Tema 3.1. Copep>xaHue 2 OK 02
UcKyccTBEHHbIN MK...
UHTEeNJIeKT: CyWHOCTb NOHATUA “UCKYCCTBEHHbIN UHTENNEKT”, NCTOPUSA Pa3BUTUSA
nousTne, cpepbl | ICKYCCTBEHHOTO NHTE/IIEKTA, «Cnabbln» NCKYCCTBEHHbIN UHTENNEKT,
npuMeHeHuns «CUJIbHbIN» UCKYCCTBEHHbIN NHTENNEKT, chepbl NPUMEHEHUS U

nepcneKTmBbl pa3BNTNA MCKYCCTBEHHOIO UHTEJIJ1IEKTa
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TeopeTunyeckoe obyyeHune 1

MNpakTn4yeckne 3aHATNA 1
Tema 3.2. Copep>xaHue 2 OK 02
MawuHHOe MoHATME 1 BUAbI MAaLUMHHOIO 0by4yeHns; obyyeHune c yyutenem, K
obyuyeHue: oby4yeHune 6e3 yunTens, 3agada perpeccumum, 3ajgada Knaccupunkauumn,
NOHATUEe, BUA bl 3aflava Knactepusaumm, otbop JaHHbIX A58 MOOENN MALUUHHOIO

obyyeHus

TeopeTuyeckoe oby4veHune 1

MpakTnyeckne 3aHATUA 1
Tema 3.3. 3tansl | CogepxaHue 4 OK 02
paspaboTku dTanbl pa3paboTku Mogenn MallMHHOro obyyeHns: onpegeneHmne MK
Mopenm uenu n 3apad (uenb Kak Mmogesb pesynbTaTa, OT/INYNA Lesn OT
MaLLUUHHOIo 3a[la4, METPUKN O OLEHKN pe3ynbTaTa), cbop n nogroToBka
obyuyeHus. OaHHbIX, pa3paboTka Moaenu, TeCTupoBaHne Moaenu (Banmgaums
Bubnuortekn mopenun). NMpobnembl nepeobyyeHnsa. bnbnmoTekn MalmMHHOIO
MaLLUMHHOIo oby4yeHuns
obyy4yeHus TeopeTunyeckoe obyyveHune 2

MpakTnyeckne 3aHATUA 2
Tema 3.4 Copoep>xaHune 6 OK 02
JinHenHasn MoHATMe NMHenHoOW perpeccuun, uenesas PyHKLUSA, TMHENHOE MK
perpeccus ypaBHEHME, TOMOCKeAaCTUYHOCTb AaHHbIX; Nnoabop KoahpnuuneHToB

NIMHenHoro ypaBHeHns. CospaHue, obyyeHme n oueHka Mmoaenm

JINHENHON perpeccun; HeJIMHeNHble PYHKLNN

TeopeTnyeckoe obyvyeHUs 2

MpakTnyeckne 3aHATUA 2
Tema 3.5 Copep>xxaHune 6 OK 02
Knaccudumkauusa. | Llenn n 3agaym knaccudmkaumn. NMpumepsl pelleHns 3agad
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JlorucTtuyeckas Knaccuukaumm ¢ NOMOLLbIO NCKYCCTBEHHOI0 NMHTEJIIeKTa. K
perpeccusn JINHeNnHbIN KNnaccngukaTop, rMnepniockocTb, bnuHapHas
Knaccngpunkauma, MynbTUKIACCOBaA Knaccupumnkauma; cosgaHuve,
oby4eHune n oueHkKa Moaenn NormcTUYeCKoOn perpeccmu.
MaTpuua ownbok, METPUKKM KadecTBa JIOrMCTUYECKOW perpeccum
TeopeTunyeckoe obyyeHune 2
NpakTn4yeckne 3aHATNA 2
Tema 3.6 Copep>xxaHune 4 OK 02
JepeBbs HepeBo peweHnn, aTtpnbyTbl, 3PPEKTUBHOCTb pa3bnerHus, rnybmnHa MK
peLueHUM. hepeBa, nges anropnTma cjayy4amHoro seca, npuHLMN MyaopocTu
Cny4yauHbIX nec TONMbI, CQIyYaHbIA feCc ANsa peweHus 3aga4m Knaccupukaumm vn
perpeccmnm
TeopeTunyeckoe obyyeHune 2
[NpakTn4yeckne 3aHATNA 2
Tema 3.7 ConepxaHue 4 OK 02
Knactepu3auus KnacTtepusauus, anropntm k-cpeaHux, LeHTpoua, paccTosaHue K
MeXAy TOoYKaMu, pelleHne 3agadum Knacrtepusauymm
TeopeTunyeckoe obyyeHune 2
MNpakTn4yeckne 3aHATNA 2
Tema 3.8 Copep>xxaHune 4
O6o06LeHue m BbinonHeHne npoekTHON paboTbl «Co3aaHne CUHKBENHOB U OK 02
cucTteMaTM3auma | BU3yasibHOWM KapTbl 3HAHUM N0 MALIMHHOMY 0By4YeHunto» K
OCHOBHbIX MpakTnyeckoe 3aHATUE 4
MOHATUM NO
MaLUUHHOMY
obyuyeHuio
Tema 3.9 CopepxxaHune 4 OK 02
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Pa3pabotka BbinonHeHne npoekTHoM paboTa «Pa3paboTka Moaenn MalwMHHOIO K
Mopenum oby4YeHnsa ona peweHns 3agadn Knaccuukaunum»: nyyvyeHume,

MaLUUHHOIO aHanu3 n npeobpa3zoBaHue OaHHbIX; Bbibop Mogenun, ee obyyeHune;

obyyeHus pnsa oLeHKa kavecTBa paboTbl Mmogenu; pazpaboTka npeseHTauuu;

peLwieHMa 3apavm | BbICTynJieHne

Knaccudmkaumm | MpaKkTuyeckne 3aHATUS 4

MpuknapHon OcHoBbl 3D MmopenupoBaHus 36

Moaynb 4

Tema 4.1 Copep>xaHune 2 OK 02
Cucrtema Cncrembl aBTOMaATU3NPOBAHHOIO MPOEeKTNPOBaHNA: ncropus, MK...
TpexMepHoro Ha3Ha4deHune, npuMmepbl. KOMMAC - KOMIMnekc ABTOMaTU3NPOBaAHHbIX

MopenupoBaHua | CucteMm. 3anyck cucteMmbl KOMIMAC-3D. NWHTepdenc cncrtemsl

KOMIMAC-3D LT. | TeopeTu4yeckoe obyyeHue 1

OKHO [lOKyMeHTa | [IpakTuyeckune 3aHATUS 1

Tema 4.2 Copep>xaHune 10 OK 02
OcCHOBHbIE NNocTpoeHne reoMeTpnYeCcKnx NPUMmMTUBOB (OTPE3KOB, MK...
npuemMbl NPAMOYrOJIbHUKOB, OKPY>XHOCTU). MHOrorpaHHUKM 1 Tesla BpalleHuns:

co3paHus BUAbl MHOMOrPaHHNKOB, 3J1IEMEHTbl MHOIrOrpaHHuKa, rnpuMepsbl

reoMeTpuYecKMxX | reoMeTpuveckux Tes, orpaHUYeHHbIX NJIOCKUMN NOBEPXHOCTSAMMU,

Ten 3/1eMeHTbl Ten BpaLleHuns (o4epkoBas obpa3sytoLlas, 0Cb BpaLLeHMUs,

(MHOrorpaHHMKM, | MOBEPXHOCTb BpaLLEHMNS, OCHOBaHME). OCHOBHbIE MPUEMbI

TeJsia BpalleHUs, | NoCTPOeHNss MHOrorpaHHMKOB U Ten BpalleHus. NocTpoeHune

3CKM3bl, rpynnbl 3ckun3oB. Co3gaHune rpynnbl reoMeTpu4ecknx Ten

reoMeTpuM4YeckKux | TeopeTuyeckoe oby4vyeHune 2

Ten) NMpakTn4yeckne 3aHATUA 8

Tema 4.3 Copep>xaHue OK 02
PepakTupoBaHue | CyLIHOCTb MOHATUSA «pedaKTUPOBaHME, 3a4a41 pegakTUpoBaHnS 12 MK...
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3 D mopenemn.
CospaHue 3 D
Mopapenemn.

OTceuyeHue 4acTm

3CKKn30B, 3d Mmogenen, OCHoBHbIe Crocobbl pegakTnpoBaHusa 3 D
Mmonenen. Co3gaHne 3 D Mmoaesien C asieMeHTaMun 3aKpyrieHuns
(ckpyrnenunsa) n packamun. CosgaHue 3d mogenen no nNaoCKoOMy
yepTe)Ky NocpeacTBOM ornepaunmn «BpalleHnsa». PaccevyeHne getanm

aertanm MJOCKOCTbIO
TeopeTunyeckoe obyyeHune 2
NpakTn4yeckne 3aHATUA 10
Tema 4.4 Copep>xxaHune 12 OK 02
CospaHue 3d BbinonHeHne npoekTHon paboTbl «Co3aaHue aBTopckmnx 3d MK...
Mopaeneun Mogenen»: BbIbop NpocTenwmnx o6bekToB (BbITOBbIX, TEXHUYECKUX U
NpocTenLmnx CTPOUTENbHbIX) A5 CO34aHNA MoOeNn (CaMOCTOATENIbHO NN C
o0beKToB noMoLLbo NpenogaBaTens); obocHoBaHMe Bbibopa, co3gaHmMe Mogenu
obbekTa, NOAroTOBKa NMpeseHTauum n npeacraBsieHne BbIMOJHEHHOMN
MoLenu
MpakTnyeckne 3aHATUA 12
MpuknapHomn Pa3paboTka Beb-canTa C MCnosib30BaHUEM KOHCTPYKTOpa 36
MoAaynb 5 Tunbpa
Tema 5.1. Copep>xaHue 4 OK 02
KoHcTpyKTOp O6Lwmnn 0630p. Bo3MOXKHOCTN KOHCTPYKTOpa. bubnmnoteka 6510K0B. MK...
Tunbpa padunydeckunin pepgaktop Zero Block. lMaHenb ynpaBneHuns cantamu.
Bbibop Tapuda. IkcnopTa Koga
TeopeTuyeckoe oby4veHune 2
MpakTn4yeckne 3aHATUA 2
Tema 5.2 OcHOBHOe copep>kaHune 4 OK 02
Co3paHue cauta | Co3paHue canTa. Havano paboTel. HacTponku. WpngT. LiBeT. MK...
Co3paHue nanok.
TeopeTunyeckoe obyyeHune 2

31




MpakTnyeckne 3aHATUA 2
Tema 5.3. Copep>xxaHune 4
Co3paHue Co3pgaHune cTpaHuu. Cnncok cTtpaHuu. PaboTa ¢ oTaenbHbIMNK
pa3JZInYHbIX CTpaHnuamm (HacTporka, NpegnpocMoTp, Nnybnmkayums,
BUOOB CTPaHML, pefakTupoBaHME, CNNCKK)

lMpakTn4yeckmne 3aHATUA 4
Tema 5.4. Copoep>xaHue 4 OK 02
CrtaHpapTHble Co3paHune NaHJnNHra n3 CTaHJapTHbIX 6/10KOB Ha BbIOpaHHYO TeMy MK...
6510KM MpaKTnyeckne 3aHATUSA 4
Tema 5.5. Copoep>xaHue 4 OK 02
MaHenb Hyneson 650K (co3gaHmne, naHenn Hasurauum, LOCTYMHbIe lK...
HaBUrauumm anemMeHTbl). PaboTa ¢ TekCcToM, nzobpa>keHnsamm n Bnaeo

MpakTuyeckme 3aHATUA 4
Tema 5.6. Copoep>xaHue 6 OK 02
HacTpouka CanT: HacTponKa AoMeHa, BbIbOp r1aBHOWM CTPaHULbl, CTaTUCTUKA, lK...
rnaBHOM AHOoekc MmeTpuka, HacTpomka HTTPS.
CTPaHULbI TeopeTuyeckoe oby4veHune 2

MpakTnyeckne 3aHATUA 4
Tema 5.7. Copep>xaHue 10 OK 02
NpoekTHasa paboTa | MpoekTHas paboTa «Co3naHne NHTepHeT-Mara3mHa» [K...
C UCMoJib30BaHMe MpakTu4eckne 3aHATUSA 10
KOHCTPYKTOpa
Tunbpa
MpuknapHon TexHoNnorum npoaBuxeHusa Bedb-canta B MHTepHeTe 36
MoAnyJsb 6
Tema 6.1. Copep>xaHue 6 OK 02
NHTepHeT- NHTepHeT-MapKeTUHr: MOHATNE, MHCTPYMeHTbl IHTepHeT-
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MapKeTUHr MapKeTUHra, nccriefoBaHNe Kak 3J1IeMeHT MHTepHeT-MapKeTUHra MK...
TeopeTnyeckoe oby4veHune 2
MpakTn4yeckne 3aHATUA 4
Tema 6.2. Copoep>xaHue 6 OK 02
MeTopabl baHHepHasa N KOHTEKCTHaA peKlaMbl, peksiaMa B paccblsikax, MK...
npoABMIXeHUA B peknama B 6s10orax, coobuiectBax, counasbHbIX CETAX; BUPYCHbIN
NHTepHeTe MapKeTUHr
TeopeTnyeckoe oby4veHune 2
NMpakTn4yeckne 3aHATUA 4
Tema 6.3. OcHOBHOe coaep>kaHue 6 OK 02
Pa3sninyHblie Cnocobbl nony4yeHnsa Tpagumka: onpeneneHme Tpadunka, OCHOBHbIE MK...
cnocoObl paboTbl | cnocobbl NonyYyeHns Tpadumka, 0COBEHHOCTU KOHTEKCTHOM peKJiaMbl,
C KOJIN4YeCTBOM SEO n SMO npoasun»xeHus
noceTuteneun TeopeTnyeckoe obyyveHune 2
NMpakTn4yeckne 3aHATUA 4
Tema 6.4. Copoep>xaHue 6 OK 02
MounckosBasn OonTumMmn3aumsa KoHTeHTa gna dHaoekc, Rambler n Google, lK...
onTUMM3saums MHOEeKCMPOoBaHMe canTa NOUCKOBLIMU CUCTEMAaMU
KOHTEeHTa TeopeTunyeckoe oby4veHune 2
MNpakTn4yeckne 3aHATUA 4
Tema 6.5. Copep>xaHue 6 OK 02
PeknamHas NMnaHupoBaHMe N NpoBeaeHne peKkslaMHON KaMMnaHUM - NOCTaHOBKaA MK...
KaMMaHUn B CeTU uenen, soibop n/mnmn paspaboTka NHCTPYMEHTOB, Meccenx, Bbibop
NHTepHeT naowanok, 6rogxeT, oueHka 3PPEKTUBHOCTM
TeopeTunyeckoe obyyeHue 2
MNpakTn4yeckne 3aHATUA 4
Tema 6.6. Copoep>xaHue 6 OK 02

33




MpoekTHas paboTa
«[1poekTupoBaHue

NMpoekTHas paboTa «[poekTupoBaHME PEKSIAMHON KaMMaHU B
NHTepHeTe a8 KOHKPEeTHOW

MK...

peKIamMHoNn npoaykuunn/peleHna/KoMmnaHnmn/opraHmnsaumnm»

KamMnaHun B NMpakTuyeckne 3aHATUA 6

NHTepHeTe»

MpuknapHon BBepeHue B BeO-pa3paboTky Ha a3bike JavaScript 36

Mmoanynb 7

Tema 7.1. Copep>xxaHune 2 OK 02
CuHTaKcuc m Bbipa>keHus, onepaTtopsbl, N060YHbIE 3P eKTbl, UHCTPYKLUN, BBOS- lK...
OCHOBHbIE BbIBOA. [oHATUE 0ObeKTa n nutepana. IBoNOUNA CTaHOApPTa

NOHATUA ECMAScript

JavaScript TeopeTuyeckoe oby4eHune 2

Tema 7.2. Copep>xaHune 2 OK 02
YnpasneHue CucTtema naketoB npm. NHnumnanmnsaumnsa npoekta. CozgaHune danna MK...
naketamu u package.json. [leBenonepckne 3aBUCUMOCTU

3aBUCUMOCTAMMU NMpakTuyeckne 3aHATUA 2

Tema 7.3. Copep>xxaHune 2 OK 02
NMepeMeHHbIE U ObbsaBNeHMe NnepeMeHHbIX. DTan KOMMUAALUN U 3Tarn UCNOJIHEHUA. lK...
obnactm Owwnbka ReferenceError n Bo3byxgeHne nckntoyeHuns. FnobanbHble

BUAUMOCTHU. nepemMeHHble. BuaonmocTb Ha ypoBHe 6s10ka. CpaBHeHUue

NMpuMUTUBHDbIE U MPUMNTUBHbBIX 3HaYEHUN

o0bekTHbIe TUNbI | [TpakTuyeckne 3aHATUS 2

AaHHbIX

Tema 7.4. CopepxxaHune 4 OK 02
TypeScript u Tunbl AaHHbIX. O6bABAEeHMe C aHHOTauMen Tuna. TpaHCNUMAAUna m lK...
cTaTuyeckas 3anyck npoekTa. O6bsAB/eHME (B TOM 4Yucie ¢ aHHOTaumnen) 1 BbI3OB

TUNU3auuA. PYHKUMNIN
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DYHKLUU KaK
CTPYKTYPHbIA
3J1IeMEeHT
CueHapua U Kak
TUN BaHHbIX

TeopeTunyeckoe obyyeHune

[MpakTn4yeckne 3aHATUA

Tema 7.5. OcHoOBHOe cogep>xaHune OK 02
Ynpasnaiowue NMnepaTuBHbIN NOAX0L K CO3[4aHMIO KOoAa nporpamMmbl. MHCTpyKLun lK...
KOHCTPYKL UM KaK NPOTMBOMOJIOXXHOCTb Bblpa>KeHUW. TepHapHbIA onepaTop U

NHCTpyKuuna If..else

LLKbl CO CHETHYUKOM, NMPeayCcroBNEM/NOCTYCNOBUEM, UTEPALNOHHLIE

TeopeTunyeckoe oby4veHune

[MpakTnyeckne 3aHATUA
TemMma 7.6. Ctpoku | Cogep>xaHue OK 02
n OMHapHble CTpokKa Kak NMPMMUTUBHbLIA TUMN AaHHbIX. Nepebop CTPOKM C MOMOLLbIO MK...
DaHHble. ntepauyun for..of, ncnonbsosaHne KOHMKoOa B JavaScript. OTanymne
PerynsapHble OMHapPHbLIX OaHHbIX OT CTPOK. NOUCK CoBNaAeHN C perynsipHbIM
Bblpa>keHus Bblpa)keHnem

TeopeTnyeckoe oby4veHune

[MpakTnyeckne 3aHATUA
Tema 7.7. CopepxxaHune OK 02
MaccuBbl n MaccuBbl Kak Habopbl 3Ha4Y€HUN pa3HbIX TUMOB, A0MNYCKALWKNX MK...
MHO)XXecTBa nTepaumnto. 3agaHme Mmaccmea nMTepasioMm. Metoabl MacCMBOB, B TOM

ymncne forEach n reduce. BzanmHble npeobpa3oBaHNsg MaCcCUBOB U
CTpoK. MHOXXecTBa Kak Habopbl HE MOBTOPSAIOLMXCSA 3HAYEHWIA.
Nony4yeHne MHOXXeCTBa U3 MacCMBa

TeopeTuyeckoe obyyeHune

[MpakTnyeckmne 3aHATUA
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Tema 7.8. Copoep>xaHue 6 OK 02
JiuTepasnbHble JInTepanbHbie 06BbEKTbI KaK KOMNEKLNN CBONCTB 1 MeToaoB. OTanymns lK...
00beKThI. nnTepanbHbiX 06beKToB OT 6/10KOB U MacCcuBOB. [1OCTYN K CBONCTBaM
MpoToTUNbI U n metTogam. icnonb3oBaHume ccbisikn this. Bbi3oB MmeTo00B O4HOIO
KOHCTPYKTOPBbI. obbekTa OTHOCUTEsIbHO ApYyroro. JJocTyn K NpoToTuny obbekTa.
CBOMUCTBa M Co3paHune obbeKkTa C MOMOLLBIO KOHCTPYKTOpPa
MeTopAbl TeopeTunyeckoe oby4veHune 2
[MpakTn4yeckne 3aHATUA 4
Tema 7.9. Copep>xxaHune 4 OK 02
Moaynu m Moaoynn Kak equHULbI HE3aBUCMMOI0 N30JIMPOBAaHHOIo Koga. mnopT lK...
TPpaHCNUAALMUA. N 3KCNopT U3 moaynen B ctune ES2015. icnonb3oBaHne
DOM BO3MOXXHOCTeW NiaHnpyeMbIxX cefyoLlmnx Bepcun ctTaHgapTa -
npeobpa3oBaHne Koaa ¢ nomoulbio Babel. BeegeHne B Document
Object Model - 06bekTHYO MoAenb AOKYMeHTa Be6-CTpaHuULbI
TeopeTunyeckoe obyyeHue 2
MpakTn4yeckne 3aHATUA 2
Tema 7.10. Copep>xxaHune 4 OK 02
MpoekTHasn NpoekTHasa paboTa «Co3gaHme NpocTenwero cepsepHoro seb- [K...
paboTa. NPUIIOXKEHUA»
«Co3paHue [NpakTn4yeckne 3aHATNA 4
npocrenwiero
cepBepHoOro Beb6b-
NPUJIOXKEHUA»
MpuknapHomn BBepeHue B co3paHue rpapmyeckux msodbpa>keHmm ¢ NoMoLLbIO 36
MoAaysb 8 GIMP
Tema 8.1. Copep>xaHue 2 OK 02

PacTtpoBasa u

OTAnYmMa pacTpoBON U BEKTOPHON rpadmkin. icnosib3oBaHme
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BeKTOpHas pacTpoBOn rpadunkn onsa xpaHeHusa gotorpadpun. dopmatbl PNG n MK...
rpacduka. JPEG. KoHBepTaumsa C uesnbto CHUXeHna obbeémMa niobpakeHuns
dopmMaThbl TeopeTunyeckoe obyveHune
n3obpa>keHun,
KOHBEepTauus u
onTuMU3auuma
Tema 8.2. GIMP Copep>xaHune OK 02
kKakK npoekT GNU. | GIMP kak nporpaMmma Ans pasMyHbiX onepaumnoHHbIX CUCTEM. MK...
YctaHoBkKa GIMP | OcobeHHOCTM nNpoeKTa B Ka4yecTBe NpeacraBnTens kiacca
cBobOAHOro NporpaMMHoOro obecnevyeHus. YCTaHOBKA Ha pa3finyHble
naaTgopmsbl
TeopeTunyeckoe oby4veHune
Tema 8.3. Copep>xaHune OK 02
NuTepdenc NHTepdenc n HacTponka ero 4acten. OQHOOKOHHbLIN 1 MK...
GIMP. MHOIOOKOHHbIN pexuM. YnpasrsieHne guanoramu. OKHO CN0EB
MHOrooKOHHbIW n3obpaxxeHus
pexum, TeopeTnyeckoe oby4veHune
CTbiIKyeMble MpakTuyeckne 3aHATUA
avanorm,
OAHOOKOHHbIX
pe>xum. Cnom
Tema 8.4. Copep>xxaHune OK 02
Pa3peweHue Pa3mepbl n30bparkeHnsa B NMKCenax n NOHATNE pa3peLlleHns lK...
n3oodpar>keHus. n3obpakeHus. NMpeobpa3zoBaHNA: BbipaBHUBaHME, NepemMeLleHune,
Hasurauus, KagopuposaHue, BpalleHne, HakJIoH, nepcnekTuea, 3D-
MacwiTabupoBaHm | NnpeobpasoBaHue, TpaHCchopMaums, npeobpa3oBaHme NoO TOYKaM,
e, 3epkKasio, npeobpasoBaHne Mo paMKe, NCKaKeHUs
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KaapupoBaHue, TeopeTuyeckoe oby4veHune 2
adpduHHbIE MpakTn4yeckne 3aHATUA 2
npeobpasoBaHus
Tema 8.5. ConepxxaHue 4 OK 02
3anuBka, Ncnonb3oBaHme 3anmBku. ®uUnabTpbl: pa3MbiTue, yiaydlleHue, lK...
hunbTpLI Y NCKaXKeHUs, CBET U TeHb, LUYM, BblesieHne KpaéB, AeKopauus,
UHCTPYMEHTbI npoekumns
pucoBaHuA MpakKTu4eckne 3aHaTnSA 4
Tema 8.6. Copep>xxaHune 6 OK 02
BoipeneHue. Ncnonb3oBaHme BbigeneHnn ona paboTbl C oTAeNbHbIMU 06beKTamMun B lK...
KOHTYypbI. cocTaBe nsobpaxeHus. BoigeneHme KoHTypoB. Co3gaHue Koslakeun
KombuHupoBaHue | NnyTéM coeAVHEHNS HECKOJIbKUX N306parkeHuni
n3obpa>keHun TeopeTunyeckoe obyveHune 2

NpakTn4yeckne 3aHATUA 4
Tema 8.7. CopepxxaHune 2 OK 02
BuicTpasa MacKa M | [paduyveckme oTobpakeHne obnacTtum BoligeneHus. NpeobpasoBaHue lK...
npeobpa3oBaHue | LiBeTa B N306pakeHnn C NOMOLLbI0 MPUMEHEHUS MACKK
uBeTa MpakTn4yeckne 3aHATUA 2
Tema 8.8. ConepxaHue 4 OK 02
Co3paHue NMoHATWe rpaaneHTa. NnaBHblIe Nnepexonbl OT OOHUX LBETOB K APYrum lK...
rpagmMeHToB TeopeTunyeckoe obyveHune 2

MpakTn4yeckne 3aHATUA 2
Tema 8.9. ConepxxaHue 4 OK 02
Co3paHue Ncnonb3oBaHMe aHMMaUMM ONg HarnagHoro npencraBjieHuns MK...
AQHMMUPOBAHHOIO | NPOLLECCOB C HeckoNibkMMK 3Tanamu. ®opmat GIF. OrpaHnyveHuns GIF.
n3obpa>keHuna B Co3pnaHune nsobpaxkeHus B oopmaTte GIF ¢ nomouwbio GIMP
¢dopmaTte GIF TeopeTunyeckoe obyveHune 2
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MpakTnyeckne 3aHATUA 2
Tema 8.10. Copep>xxaHune 4 OK 02
MpoekTHas MpoekTHasa paboTa «Co3naHne cepnn BaHHEPOB AN rpamMyeckoro MK...
paboTa oopMsiIeHNs canTa»
«Co3paHue cepum | [IpakTnyeckme 3aHATUSA 4
O0aHHepoB onna
rpacdmyeckoro
ocdopmMneHus
cauTta»
NMpoMe)XyTo4yHasa aTrecTauus 2
(audcdhepeHUUpOBaHHbIA 3a4eT)
Bcero 144y.
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3. YcnoBua peanusauum nporpamMmmbl
obuweobpasoBaTesibHON AUCLUMNJIMHDI

3.1. TpeboBaHMA K MMUHMMANIBHOMY MaTepuaJNibHO-
TexXxHu4ecKomMy odbecnevyeHuio

Peanusauyns ANCUNMINHBI TpebyeT Han4nsa y4yebHown
KOMMblOTepHOW nabopatTopuun NMHMOpPMaTUKMN.
O6opynoBaHue KoMnbloTeEpHOW Nnabopatopun:
e MOCafoy4Hble MecCcTa Mo KoamyecTBy obyyarowmnxcs;
e paboyee MecCcTO NpenogaBaTens;
e MapKepHas OO0CKa;
e y4yebHO-MeTOaAMYeECKoe obecrneyeHue.
TexHnyeckmne cpeanctBa obyyeHuns:
e KOMMbIOTEPLI MO KOJNYECTBY 0Oy4aloLWNXCS;
e JIOKaJZIbHass KOMMblOTepHass ceTb W rnobanbHad ceTb

NHTepHeT;

e JINLEH3NOHHOE CUCTEMHOE W TMpUKNagHOEe NpPorpaMMHoe
obecneyeHue,

e JINUEH3NOHHOE aHTUBUPYCHOE NporpaMmmMHoe obecnevyeHune;

e JINUEH3NOHHOEe crneynaan3mpoBaHHoe NPOrpaMMHoe
obecneyeHue;

e MyJIbTUMEONaNpPOEeKTOop.

3.2. UudpopmMmauuoHHoe obecnevyeHue obyuyeHusn. NepeyeHb
peKoMeHayeMbiX y4eOHbIX uspaHumn, MHTepHeT-pecypcos,
DOMNOJIHUTEJSIbLHOW NUuTepaTypsbl

Ona peanm3aumm  nporpammbl  6ubnnoTedHsbln  oHA
obpa3oBaTesibHOW OpraHu3aunm O0J/IKEH UMETb NeYvyaTHble N/unn
3/IeKTPOHHblEe obpa3oBaTesibHble U MH(POPMALMOHHLIE PECYPCHI,
pPeEKOMeHOOBaHHble AJ19 WUCMNoNb30BaHUA B obpa3oBaTesibHOM
npouecce, He CTaplle NATU fIeT C MOMEHTa nU3faHus.

PekomeHaoyeMble MevyaTHble U34aHUSa MO0  peanansaunn
obuwieobpaszoBaTenbHON ONCLUMINHBI npeacTaB/ieHsbl B
MeTOoANYEeCKUX PEKOMEHOaLUNsAX NO opraHusaynm obyyvyeHus.
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4. KOHTPOJIb U OLLeHKa pe3yJibTaTOB OCBOEHUA
obuweobpasoBaTesibHON AUCLUMNJIMHDI

KoHTponb

obuwieobpaszoBaTenbHON

aOncunnanHapHble

n OuUEeHKa pe3ysibTaTOB ocBoeHns
ONCUNNINHbI PaCKpPbIBaAtOTCHA Hepes
pe3yJsibTaThbl, HalnpaBJ/i€HHbIE Ha

bopMmupoBaHme obLMX U NPOMECCUOHANIbHBIX KOMMETEeHLUUA Mo
pa3fenam n TeMaM cofep)xaHua y4ebHoro matepuana.

O6bwan/ Paspen/Tema TN OUEHOY4YHbIX
npodeccmoHanb MeponpUuATUM
HasA
KOMNeTeHuus
OK 01 Tema 1.6 Tema 1.9 TecTnpoBaHue
Tema 3.5
OK 02 Tema 1.1 Tema 1.3
Tema 3.1 Tema 3.2
Tema 1.6 Tema 1.9
OK 01 Tema 1.7 Tema 1.8 BbinonHeHne
Tema 2.2 Tema 3.4 MPaKTN4YeCKnNXx
OK 02 Tema 1.2 Tema 1.4 3a0aHUN
Tema 1.5 Tema 2.1
Tema 2.3 Tema 2.4
Tema 2.5 Tema 2.6
Tema 2.7 Tema 3.3
Tema 1.7 Tema 1.8
Tema 2.2 Tema 3.6
Tema 3.7 Tema 3.8
Tema 3.9 Tema 3.10
Tema 3.11 Tema
3.12 Tema 3.13
OK 02, INK... MpuknagHble KoHTposibHas paboTa
Moaynm 1-2
OK 02, MNK... MpuknagHble NMpoekTHasa paboTa
Moaynn 2-8
OK 01, OK 02, Bce monynm BoimonHeHne 3agaHunn
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rK..

andppepeHUMpoBaHHOr

O 3a4eTa
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