ABTOHOMHAS HEKOMMEPYECKAR NPOAECCUOHAABHAA OBPA30BATEALHAA OPTAHM3ALLMS
«OBpa30BATEAbHbIE TEXHOAOTMM (CKMADOKC (KOpOOKA HAOBBLIKOB))

YTBEPXAAKO
ampektop AHMNOO «OBpa30BATEAbHbBIE TEXHOAOTMM

«Ckmabokc (Kopobka HOBLIKOB)»

A.P. XOAMAOB LNOKYMEHT MOAMUCAH
3NEKTPOHHOM NMOAMMCHIO

epTuchukat: 02E697C700C8BOE59B4F2COAODCDCO61A3
apeneu: XANIMNOB [IDKAMANSAAVH PYOETOBNY
lericTeuTene: ¢ 28.11.2023 po 28.02.2025

]:go

PABOYASA NPOrPAMMA OBLLEOBPA3OBATEAbBHOW AUCLLUNMAUHDI
C0O0.01.05 MHbopmaTHKa

OBPA30BATEABHOM MPOrPAMMBbI «Frontend-pa3paboTKan CpeAHEro
NPOdOECCHMOHAABHOTO OBPA3OBAHUS — NPOTPAMMbI MOAFOTOBKM
CNeumMaAmMCTOB CPEeAHEro 3BeHA Mo cneumaabHocTr 09.02.07
NMHAOOPMALIMOHHBIE CUCTEMbI U MPOTPAMMMUPOBAHME

KBAAMOOUKALIMS BbIMYCKHMKA: PA3PABOTYMK BED M MYABTUMEAMMHBIX
NPUAOXKEHMM

PopMa OBYy4YEHMA: O4YHAOS

MockBa 2024 .



COAEP)XAHME

1. OBLLLASA XAPAKTEPUCTUKA PABOYEN MPOTPAMMbI
OBLLEOBPA3OBATEALHOM AUCLUMMAMHBI COO.01.05 MHPOPMATUKA 3

2. CTPYKTYPA N COAEP>XAHME OBLLLEOBPA3OBATEABHOM AUCUMMNAUHBI 14
3. YCAOBUSA PEAAU3ALMM OBLLEOBPA3OBATEABHOW AUCLMMAMHDI 46

4. KOHTPOAb N OLLEHKA PE3YABTATOB OCBOEHMA
OBLLEOBPA3OBATEABHOM AUCLMMANHDI 47



1. OBLLLAS XAPAKTEPUCTUKA PABOYEN MPOTPAMMGBI
OBLLEOBPA3OBATEABHOW AUCLUNAUHBI COO.01.05 UHPOPMATUKA

1.1. MecCTO AMCUMNAMHBI B CTPYKTYPE OCHOBHOM OOPA30BATEALHOM
MNPOTPOMMGBI:

ObLwieobpasoBareabHas  amcumnamHa  COO.01.05  MHDbopmaTtmka
aBASETCH 00a3aTEABHOM YaCThio O COO. O6LLEODPA30BATEABHOM MOATOTOBKM
CpEeAHEro ooLLLEero 06pA30BAHMI OOPA30BATEABHOM MPOTPAMMGBI.

Ocoboe 3Ha4YEHUE AMCLMMAMHA MMEET NPU ADOPMUPOBAHUM U PA3BUTUM:
OK1; OK2;TIK 5.3; TIK 5.4; 1K 8.3

1.2. LLeAb 1 MAQHMPYEMbIE PE3YABTATEI OCBOEHMS AUCLIMMAMHDI

C  LUEeAbldo OBAGAEHMS  YKA3AHHBIM  BMAOM  MPOCPECCMOHOABHOM
AEITEABHOCTM W COOTBETCTBYIOLLUMMM  OBLLMMM U MPOTFOECCHMOHAABHBIMM
KOMNETEHLMAMM OOYYAIOLLIMUCH B XOAE OCBOEHMSA OBLLLEODPA30BATEABHOIO
LLUKAQ AOAXKEH:

Koa OK, MK YmeTb 3HATDL
oK1 - CobAoaaTb TPeOOBAHMS - YIpo3sy
BbiGmpate  crnocobsl TEXHMKM  OEe30MaCHOCTM U MHAPOPMALMOHHOM
peLleHns 30A04 rmrmeHsl  npu  paborte C 0e30MNaCHOCTH,
NPOodOECCUOHAABHOM KOMMbIOTERAMM U APYTUMM MCMOAb30OBATH
AEATEABHOCTU KOMMNOHEHTAOMM  LMADPOBOTO METOAblI U CPEACTBA
NPEUMEHUTEABHO K OKPY>XEHMS; NPOTUBOAEMNCTBMS
PA3AMYHbBIM - OPraHM30BbIBATbH AMYHOE ITUM YIPO3AM,
KOHTEKCTOM MHADOPMALMOHHOE COBAIOAQTL  MEPBI
NPOCTPAHCTBO C ©e30nNacHOCTH,
MCMOAb3OBAHUEM PA3AMYHBIX NpeAOTBPALLLAOLLLME
CpPEeACTB LMD OBbIX HE3AKOHHOE
TEXHOAOTUM; MOHUMAHME PACMPOCTPAHEHWE
BO3MOXHOCTEM  LIMAOPOBbIX MNEePCOHAAbHbIX
CEpPBUCOB TOCYAQPCTBEHHbIX AQHHbIX;
YCAVYT, LLMAOPOBbIX - TMPOBOBbIE  OCHOBbI
0BPA30BATEABHbIX CEPBMCOB. MCMOAb30OBAHMS
KOMMbIOTEPHbIX
MPOrPAMAM, 0a3
AQHHbIX M PABOTbI B
cetm NHTepHerT;
- BO3MOXHOCTU U
OrPAHUYEHMS




TEXHOAOTUM
MCKYCCTBEHHOTO
UHTEAAEKTA

B

PA3AMYHBIX OOAQCTSX.

OK 2

MCMOAB30BATHL
COBPEMEHHbIE
CPEACTBA MOMCKQ,
QHOAM3A U
MHTEPNPETALMM
MHCDOPMALLMM U
MHAOOPMALLMOHHbIE
TEXHOAOTUM AAS
BbIMOAHEHMUS 3AAQH
NPOdOECCUOHAABHOM
AEATEABHOCTH

KPUTMYECKM OLLEHMBATb
MHAOOPMALMIO, MOAYHEHHYIO
n3 cetm NHTepHer;
XAPAKTEPU3OBATb
AQHHblE,

DoAbLUME
MPUBOAUTb
NPUMEPDLI  UCTOYHMKOB KX
NOAYYEHUS U HAMNPCABAEHMS
MCMOAb30OBAHMS;

BAOAETb HABLIKOMM PABOTHI C
ONEPALLMOHHBIMM
CUCTEMOMM U  OCHOBHbIMM
BUAOMM NPOTPAMMHOTO
obecnevyeHus AA9 pPeLUeHUs
y4E€OHbIX 30A04 no
BbIDPAHHOM CMELMAAU3ALLNN;
PABOTATL C ONEPALMOHHbBIMM
CUCTEMOMM U OCHOBHbIMM
BUAOMM NPOrPAMMHOTO
obecnevyeHns AAR peLUeHus
y4€OHbIX 30A04 rno
BbIDPAHHOM CMNELMAAMN3ALN;
OMNpPEeAEAITb
MHAOOPMALMOHHBIM ~ ODBbEM
TEKCTOBbIX, PAJUYECKMX U

3BYKOBbIX ACHHBbIX npu
30AQHHbIX NAPAMETPAX
AMCKPETU3AUMM;

CTPOMUTb HEPABHOMEPHbIE
KOAbI, AOMyCKatoLLMe
OAHO3HQ4HOE

AEKOAMPOBAHME COOBLLIEHMM
(MpedoUKCHbIE KOAbI);
MCMNOAb30OBATL  MPOCTEULLIME
KOAbl, KOTOpbIE MO3BOASIOT
OBHAPYXMBATb M MCMPABAATb
OLLMOBOKM npu nepeaaqye
AQHHbIX;

BbIMOAHSATb  NPEO0OPA30BAHMS
AOTUHECKMX BbIDOXKEHMM,
MCMOAbB3YSa 30KOHblI QAAredpbl
AOTUKM;

MCMOAb3OBATH

COBPEMEHHbIE CPEACTBA

MOUCKQA, AHOAM3A U
MHTEPNPETALMM
MHADOPMALLMU U
MHJOOPMALMOHHbIE
TEXHOAOTUM AAS
BbIMOAHEHMUS 30AQM
NpPOdOECCUOHAABHOM
AEITEABHOCTU




OMPEAEAATb KPATHAMLLIMK MYTb
BO B3BELUEHHOM Trpade U
KOAMMECTBO  MYTEM  MEXAY
BEPLUMHAMM
OPUEHTUPOBAHHOTO
ALUMKAMYECKOTO rpadha;
YUTATb 7 NOHUMATb
NPOrPAMMBI, PEAAUIYIOLLIME
HECAOXHblE OATOPUTMbI
0BpPaboOTKM YUCAOBbIX U
TEKCTOBbIX AQHHBIX (B TOM
Yncae MOCCUBOB 7
CUMBOAbBHbIX CTPOK) HO
BIODDAHHOM  AAY  M3yHeHMs
YHUBEPCAABHOM A3bIKe
NPOrPAMMUPOBAHMS
BBICOKOTO YpOBHS (MacKaAb,
Python, Java, C++, C#);
OHAAM3MPOBATb AATOPUTMbI C

MCMOAb3OBAHMEM TABAULL
TPOCCHMPOBKM;

ONPEAEAITb oes
MCMNOAb3OBAHMA KOMMbIOTEPA
PE3YALTATHI BbIMOAHEHMS
HECAOXHbIX MPOrPAMAM,
BKAKOYQIOLLIMX LLMKAbI,

BETBAEHMSI M MOAMNPOrPAMMBI,
NPU  30AQHHBIX  MCXOAHBIX
AQHHBIX;  MOAMPULIMPOOBATD
rOTOBbIE  MPOTPOMMbBI  AAS
peLleHms HOBbIX  3QAQM,
MCMOAb30OBATb MX B CBOMX
NPOrPAOMMAX B KOYECTBE
NOANPOrPAMM  (MpoLEeAYP,
AOYHKLUMM);

PEAAM3OBATL ITAMbI PELLEHMS
30A0M Ha KOMMbIOTEPE;
YMEHUE PEAAM3OBLIBATL HA
BBIODPOHHOM  AAS  U3YyYEHMS
93bIKE  MPOrPAMMMPOBAHMS
BBICOKOTO YpOBHS (MaCKaAAb,
Python, Java, C++, C#)
TUMOBbIE OATOPUTMbI
0OBpPABOTKM YMCEA, YMCAOBBIX
NOCAEAOBATEABHOCTEMU 7
MACCUBOB: MPEACTABAEHME




YUCAQ B BMAE  HABOpPOA
NPOCTLIX COMHOXUTEAEM;
BbIYMCAATb OBOOLLLEHHbIX
XAPOKTEPUCTUK ~ DAEMEHTOB
MACCMBA  UMAM  YUCAOBOM
NOCAEAOBATEABHOCTM
(CyMMBI, NPOU3BEAEHUS
cpeaHero
apUdbMeTm4eckoro,
MMUHUMOABHOTO 7
MOKCHMMOABHOTO 3AEMEHTOB,
KOAMYECTBC DAEMEHTOB,
YAOBAETBOPSIOLLIMX
30AQHHOMY YCAOBMIO);
CO3AQBATH
CTPYKTYPUPOBAHHbIE
TEKCTOBbIE ~ AOKYMEHTbl U
AEMOHCTPALMOHHbIE

MATEPUAADI C
MCMNOAb3OBAHMEM
BO3MOXXHOCTEM
COBPEMEHHbIX MPOrNPAMMHbIX
CpeACTB % OOAQYHbIX
CEPBUCOB; yMeHMne
MCMNOAb30OBATH TABAMYHbIE

(peAsumoHHble) 6A3bl AQHHbIX,
B YOCTHOCTM, COCTOBAATb
3anpochkl B 6A3aX AQHHbIX (B
TOM  YUCAE  BbIMUCASEMBIE
3AQMpochsl), BbINMOAHATb
COPTUPOBKY 7 nomck
3anmcen B OAsze  AQHHbBIX;
HAMOAHATb  PA3PABOTAHHYIO

0asy AQHHbIX; YMEHME
MCMOAb30BATb  DAEKTPOHHbIE
TABAMLLBI AN OHAAM3Q,

NPEACTABAEHMA 1 OBPABOTKM
AQHHbIX (BKAKOYOS BbIMMCAEHUE

CYMMBbI, CpeaAHero
APUPMETUHECKOTO,
HOMOOAbBLLIETO 7
HOMMEHbLLIETO 3HAYEHUMN,
pPeLLeHME YPABHEHMUM);
MCMOAb30BATb

KOMIMbIOTEPHO-MATEMATHUHEC
KMe MOAEAN AAd AHAAM3A




OObEKTOB M MPOLLECCOB:

ADOPMYAUPOBATL LLEAb
MOAEAUPOBAHMSA,  BbINMOAHATb
QHAAM3 PE3YABTATOB,
MOAYYEHHbIX B XoAe
MOAEAUPOBAHMS;, OLLEHMBATb
OAEKBATHOCTb MOAEAU

MOAEAMPYEMOMY  ODBLEKTY
MAM NPOLLECCY; NPEACTABAATH
PE3YALTATH MOAEAMPOBAHMA
B HOTASAHOM BUAE.

nK 5.3.
Pa3pabaTbiBATh
MNOACMCTEMBbI
0Ee30MNaCHOCTH
MHODOPMALMOHHOM
CUCTEMBI B
COOTBETCTBMM C
TEXHUYECKMM
30AQHMEM

Co3aaBartb 7 YMPOBAATH
NPOEKTOM MO pa3paboTtke
NPUAOXKEHMS 7
ADOPMYAUPOBATL €0 30AQYM

MCMOAb30BATb A3bIKM
CTRYKTYPHOTO,
OBObEKTHO-OPUEHTUPOBAHHOT
O MNPOrPAMMMUPOBAHUE U

A3bIKC cueHapmes AAS
CO3AQHMS HE3QBUCUMBbIX
MNPOrPAMAM.

Pa3pabaTbiBATh
rpadomyeckmm  MHTEPdOENC
NPUAOXKEHMS.

CeTteBble yrpo3sbl;
TpEeHAb! B PA3BUTUM
LMD OBbIX
TEXHOAOTUM;

PUCKM 1 MPOrHO3bI
MCMOAb3OBAHMS
LUMJOPOBbIX
TEXHOAOTMIM MPU
peLLeHnn
NPOdOECCUMOHAAbHDI
X 30AQY;

O KOMMNbIOTEPHOM
rpadomke n eé
BUAOKX;

TEXHOAOTUM
0BpaboTKM
PA3AMYHBIX OObEKTOB
KOMMNbIOTEPHOM
rpadomkm
(pacTposble 1
BEKTOPHbIE
M300PaXKEHMS,
0BpaboTKa 3BYKQ,
MOHTOX BUMAEO);
A3bIK PA3METKM
rmnepTtekcTa HTML.
Odhopmaenme
TMNepPTEKCTOBOM
CTPAHULLBI.




Beb-cantbl
BEO-CTPAHMLLbI
[MOHATME QATOPUTMA.
CsowmcTBa
QATOPUTMA.
Cnocobbl 3anmcu
OATOPUTMA.
OCHOBHbIE
OATOPUTMMYECKME
CTPYKTYPbI. 3QnNMUCh
OATOPUTMOB HO
A3blKe
NPOTPAMMMPOBAHMS
(Pascal, Python,
Java, C++, C#).
AHOAM3 OATOPUTMOB
C MOMOLLLbIO

TPACCUMPOBOYHbIX
TABAMLL.

NK 5.4. [poun3BoAUTb MO ANOULIMPOBATH

Pa3PABOTKY MOAYAEM OTAEAbHblE MOAYAM A3bIKYA

MHADOPMALMOHHOM MHAOOPMALMOHHOM CUCTEMBbI NPEOrPAMMUPOBAHNA

CUCTEMBI B MCHIOABIORATH A3bIKM Python u JavaScript;

COOTBETCTBMM C CTPYKTYPHOTO, [MToAXOABI K

TEXHMASCKM OBBLEKTHO-OPUEHTUPOBAHHOT N3IMEPEHMUIO

3AAdHMEM O MNPOrPAMMMUPOBAHUE U MHADOPMALMM

A3bIKQ CcLeHapmeB AAS
CO3AQHMA HE3ABUCUMbBIX
MPOTPAMM.

PeLuaTb MPUKAQAHbIE
BOMPOCHI

NPOrPAMMUPOBAHMA U A3bIKA
CLUEeHOpMEeB AAS  CO3AQHMS
MNPOrPAMM. [MPOEKTMPOBATL U
PA3pPABATLIBATE CMCTEMY MO
30AQHHBIM  TPEDOOBAHMAM U
CNeumMaOUKALLUIM.

(CoAaep>XATEAbHbIM,
OACDOBUTHbIN,
BEPOATHOCTHbIN);
EAMHULLBI M3MEPEHUA
MHCDOPMALLMMA.
MHJOOPMALMOHHbIE
OBBbEKTbI PA3AMYHBIX
BMAOB;
OnpeaereHue
OObEMOB PA3AMYHbIX
HOCUTEAEM
MHJDOPMALLMMA.




ApPXMB
MHADOPMALLMM;
[NpeACTaBAEHME
YUCAOBBIX AQHHbIX:
odLme NPUHLMMBLI
NPEACTOBAEHMA
AQHHbIX, OOPMATSI
NPEACTABAEHMA
YUCEA;
[NpeACTaBAEHME
TEKCTOBbIX AQHHbIX:
KOAOBbIE TAOAMLILBI
CUMBOAOB, OBbEM
TEKCTOBbIX AQHHbIX;
KomnbloTEPHbIE CETU
MX KAOCCUAOUKALLMA.
TonoAormm
AOKOABHbIX CETEMN.
OBMEH AOHHBIMMU.
FAOBAABHOS CETb
NHTEPHET.
IP-aapecaums.
[MoaBOBbIE OCHOBSI
PABOThHI B CETU
NHTEPHET

06
MHJOOPMALLMOHHOM
©e30NacHOCTH,
3aLumTe
MHADOPMALLMM,
MHJOOPMALLMOHHOM
©e30nacHoOCTH B
mumpe, Poccumn.

MK 8.3. OcyLLEeCTBAATb
PA3PABOTKY AM3AMHA
BED-NPUAOKEHMS C
YH4ETOM COBPEMEHHbIX

Pa3pabaTbiBATh

rpadonyeckme  MAOKETbl  AAA

BED-MPUAOXKEHMM
MCMOAb3OBAHUEM
COBPEMEHHbIX CTAOHAOQPTOB.

C

OCHOBblI AHOAUTUKM
M1 BU3YCTAM3ALMM
AQHHbIX




TEHAEHUMMN B OOAQCTM - Co03A0BATb, MCMOABL3OBATH M - AHOAUTUKY U

BEO-pAa3pabOTKM ONTUMM3UPOBATH BM3YQAM3ALMIO
I/I306pO>KeHlilﬂ AANS BED - AQHHbIX Ha Python
MNPUAOXKEHMM
- TexHoAOorMu
MPOABMXKEHMUS

BeO-camTa B
NHTEPHETE

- O pa3pabotke
Beb-camta C
MCMOAb3OBAHMEM
KOHCTPYKTOPQ
TMAbAQ

- O CO3AQHWMMH
rpacom4ecKmx
M300PAXKEHMM C
nomotubto GIMP

2. CTPYKTYPA U COAEPXXAHUE OBLLLEOBPA3OBATEAbHOWU AUCLIUMAUHDI

2.1. Obbem 0OLLLEODPA3OBATEABHOMU AMCUMMAMHBI M BUAbI  y4EOHOM
PABOTHI

Bua yue6HOU paboTbi O6beMm B Hacax
O6beM y4eOHOU AUCLLMNAUHDI 144
B TOM YUCAE:
- TeopeTtmnyeckoe obyyveHme 40
- MPAKTUYECKME 3AHATUS 102
CamocrosareabHas paboTta
NPOMEXYTOYHAS arrectaums- | 2
AncbdpepeHULMPOBAHHbIU 3a4eT

Ob6pa3oBaTteAbHbIt nNpouecc ocyulecteagetrcs B «OT «CKMADOKC) Ha
o0pa30BATEABHOM NAATGOPMe  hitps://go.skilloox.ru/  MUCKAIOYUTEABHO C
NPOUMMEHEHNEM AMNCTOHLUMOHHbIX O0PA30BATEAbHbIX TEXHOAOTUM "
DAEKTPOHHOIo 0by4YeHMs.




2.2. TeMaTU4eCKmMm

MAQH 1 COAEPXKAHME 0bLLLEe0BpPa3oBATEABHOM AMCLMNAMHBI COO.01.05 MHdbopmaTmka

Popmupye
CoaepxaHue y4ebHoro matepmaaa (0OCHOBHOE U Mble
HaumeHoBaHue npodeCCUOHAABHO-OPUEHTUPOBAHHOE), AGOPATOPHbIE U O6bem |KOMneTeHu,
PA3AEAOB U TEM NPAKTUHECKUE 3AHATUSA, NPUKACGAHOU MOAYAb (MPU HOAKYMMH) 4YacoB  |uM
OcHOBHOEe coaepXaHue
PasaeA 1. UHdpbopmaums 1 UHPOPMALMOHHAA AEATEABHOCTb YeAOBEKA 8
OcCHOBHOE coAepXaHUue 0,5
TeopeTu4yeckoe oby4yeHue 0.5
MOoHATHE MHADOPMALMAN KOK DYHAOMEHTAABHOE MOHATUE COBPEMEHHOM
Tema 1.1. UHbopMauums |Hayku. [peacTaBaAeHME OO OCHOBHbBIX MHAOOPMALLMOHHBIX MPOLLECCAX, O
U UHCPOPMALLUOHHbBIE cuctemax. KoamposaHue MHADoOpPMALLMM MHGOOpMALMA U
npoL.eccChbl MHAOOPMALMOHHbBIE MPOLLECCHI OK 02
OCHOBHOE coAepXaHue 1
MpakTuyeckue 3aHATUSA 1
MOAXOAbI K MU3MEPREHUIO MHADOPMALMM (COAEPXKATEAbHbBIN, AAGOABUTHBIN,
BEPOATHOCTHbIM). EAMHMLBI M3MEPEHMA MHAOOPMALLMN.
MHOADOPMALIMOHHbBIE OBOBEKTBI PA3AMYHbBIX BUAOB. YHMBEPCAABHOCTb
Tema 1.2. MoaXxoAbI K AMCKPETHOTO (LLMADPOBOro) MPEACTABAEHMS MHADOPMALMK. [lepeaada m
U3MEPEHMUIO XPAHEHWE MHADOPMALMU. OnpeAseAeHnE OObEMOB PA3AMYHBIX
MHcpopmaumm HOCUTEAEN MHADOPMALLMU. APXMB MHADOPMALLMM OK 02
OcCHOBHOEe coAepXaHUue 0,5
Tema 1.3. KomnbloTep 1
uncpposoe TeopeTu4yeckoe oby4yeHue 0.5
npeAcTaBAeHue MPUHUMMBLI NOCTPOEHMA KOMMbIOTEPOB. MPUHLMM OTKPLITOM APXUTEKTYPbI.
nHdoopMaLUK. Marmctpaab. ANNAPATHOE YCTPOMUCTBO KOMMbIOTEPA. BHELLIHAS NAOMATD.
YcTpoucTso YCTpOMCTBA BBOAO-BbIBOAQ. MTOKOAEHMS DBM. Apxutektypa OBM 5
KoMmnbloTepa NOKOAEHUS. OCHOBHbIE XOPAKTEPUCTUKM KOMMBIOTEPOB. MNPOrPAMMHOE OK 02




obecrneyeHmne: KAACCUAOUKALIMS M €ro Ha3HAYeHMe, CeTeBoe
NporpammHoe obecredeHme

OCHOBHOE coAepXAaHue 2
MpakTuyeckue 3aHATUSA 2
MNpeACTABAEHME O PA3AMYHbBIX CUCTEMAX CYUCAEHUS, MPEACTABAEHME
BELLLECTBEHHOIO YUCAQ B CUCTEME CHUCAEHUA C AKOOBIM OCHOBOHMEM,
NepeBoA YNCAQ M3 HEAECATUYHOM NO3MLMOHHOM CUCTEMbI CHUCAEHMS B
AECATUYHYIO, MEPEBOA BELLLECTBEHHOTO YMcAa 13 10 CC B aApyryto CC,
apudomeTmieckme aAemctems B pasHbix CC.
MNpeACTABAEHME YUCAOBBIX AGHHbIX: OOLLME MPUHLMMbI MPEACTOBAEHMS
AQHHbIX, OOPMATHI MPEACTABAEHUT YUCEA.
MNpeACTABAEHME TEKCTOBbIX ACHHbIX: KOAOBbIE TAOAMLIBI CUMBOAOB, OObEM
TEKCTOBbIX AQHHbIX.
MNpeACTaBAEHME TPACOUIECKMX AQHHbIX.
Tema 1.4. KoaupoBaHue |[1peACTABAEHME 3BYKOBbLIX AQHHbIX.
uHbopmaumu. Cuctemsl [[TfpeACTABAEHUE BUAEOATHHDIX.
CYUCAEHMUSA KoAanpOBAHME AQHHbIX MPOM3BOABHOIO BUAC OK 02
OCHOBHOE coAepXaHue 1
MpakTuyeckue 3aHATUA 1
Tema 1.5. SAeMeHTbI OCHOBHbIE MOHATUA AAFr€OPbl AOTMKM: BbICKA3bIBAHME, AOTUYECKME
KOMOUHATOPUKM, onepauUmm, NOCTPOEHME TABAMLLI MCTUHHOCTMU AOTMYECKOIO BbIPOXKEHMS.
TEOpPUMU MHOXECTB U Mpadomyeckmm MeToa aArebpbl AOTUKM. MNOHATUE MHOXECTBA. MOLLIHOCTb
MaTeMaTU4ecKou MHOXeCTBA. Onepaumm HOA MHOXECTBAMMU. PelLLieHne AOTUYECKMX 30A0Y
AOTUKMU rpadomuyeckmMm Cnocobom OK 02
Tema 1.6. OcHoOBHOEe coAepXaHUue 0,5
KomnbloTepHble ceTu:
AOKOAbHbIE CE€TH, CETH OK 01
UHTepHeT TeopeTuyeckoe oby4yeHue 0,5 OK 02




KomnboTepPHbIE CETU X KAQCCHMAOMKALMI. PABOTA B AOKOABHOM CETU.
TOMOAOTMM AOKAABHbIX ceTen. OBMEH AQHHBbIMU. TAODAABHAS CETb
MHTepHerT. IP-aapecaums. NpaBoBble OCHOBLI PABOTLI B CETM MHTEPHET

Tema 1.7. CAyX6blI

OcHoBHOE coAepXaHHue

anIKTM"IeCKMe 3aHATUA

CAYX0bl U cepBUCHI MHTEPHETA (DAEKTPOHHAS NOYTA,
BUAEOKOHDEPEHLMM, FDOPYMbI, MECCEHAXKEPDI, COLUMAAbHBIE CETU).
Mouck B IHTEpHETE. DAEKTPOHHAS KOMMepPLMA. LLndopoBble CEPBUCHI

MHTepHeTa FOCYAQPCTBEHHbIX YCAYT. AOCTOBEPHOCTb MHADOPMAUMM B MIHTEPHETE OK 02
OcHOBHOE coAepXaHUue 1
MpakTuyeckue 3aHATUSA 1
Opranmsauma AMYHOrO MHADOPMALMOHHOIO NPOCTPAHCTBA. OBAQYHbIE
XPAHUAULLLA AQHHbIX. Pa3zaeAeHmre NpaB AOCTYNA B OOAQYHbIX
Tema 1.8. CeTeBoe XPAHUAULLLOX. KOAAEKTMBHAS PABOTA HOA AOKYMEHTAMM. COBAOAEHUE
XpAHeHUe AQHHbIX U Mmep B6Ee30NACHOCTU, NPEAOTBPALLLAIOLLIMX HE3AKOHHOE OK 01
LMCPPOBOro KOHTEHTA  |PACMPOCTPOHEHUE NEPCOHAAbHbIX AQHHbIX OK 02
OCHOBHOE coAepXaHue 0,5
TeopeTu4yeckoe oby4eHue 0.5
MHQOOPpMALMOHHAS BE30MNACHOCTb. 3ALLMTA MHADOPMALLUM.
MHADOPMALMOHHAS BE30MNACHOCTL B MUPE, POCCHK. BpeAOHOCHbIE
NPOrPAMMbI. AHTUBMPYCHbIE MPONPAMMbI. be30nNacHOCTbL B MIHTEpHETE
Tema 1.9. (ceTteBble Yyrpo3bl, MOLLIEHHMYECTBO). TPEHAbLI B PA3BUTUM LLMAOPOBbIX OK 01
UMHdbopmaumnoHHas TEXHOAOTMM; PUCKM M MPOTHO3bl MCMOAb30OBAHMS LIMAOPOBbIX TEXHOAOTMM OK 02
6e30nacHoOCTb Npu peLLUeHnm NPOdPECCMOHAAbHbIX 30AQYM MK 5.3;
PasaeA 2. IcnoAb30OBAHKE NPOrPAMMHbBIX CUCTEM U CEPBUCOB 7
OcCHOBHOE coAepXaHue 1
MpakTuyeckue 3aHATUSA 1
Tema 2.1. O6paboTka
udcdhanMAaII UL R Ok N9




TEeKCTOBbIX
npoueccopax

TEKCTOBbIE AOKYMEHTbI. BUABI MPOrPAMMHOIO 0beCnedeHM AAS
0BpPabOTKM TEKCTOBOM MHADOPpMALMU. CO3AOHME TEKCTOBLIX AOKYMEHTOB
HO KOMIMbIOTEPE (ONEepaLLmMm BBOAQ, PEACKTUPOBAHMS,
FOPMATUPOBAHMS)

Tema 2.2. TexHOAOrUU
CO3AQHMUSA
CTPYKTYPUPOBAHHbBIX

OcCHOBHOE coAepXaHUue

MpakTuyeckue 3aHATUA

MHOrOCTPAHMYHbIE AOKYMEHTbI. CTPYKTYPA AOKYMEHTA. NMNepTekCToBble

TEKCTOBbIX AOKYMEHTOB |AOKYMEHTbI. COBMECTHAS PABOTA HOA AOKYMEHTOM. LLIGOAOHSI. OK 02
OcHOBHOEe coaepXaHue
MpakTuyeckune 3aHATUSA

Tema 2.3. KomnbotepHas rpadomka v €€ BMAbl. POPMATEI MYABTUMEAMMHBIX

KomnbioTepHas danAoB. 'padomydeckme peaaktTopsl (MO Gimp, Inkscape). Mporpammb

rpadouka um NO 30MMCU U PEACKTMPOBAHMS 3BYKA (IO AyaroMacTtep). MNporpammbl OK 02

MYAbTUMEAUA PEAQKTUPOBAHMS BUAEO (ITO Movavi) MK 8.3
OcCHOBHOE coAepXaHue
MpakTuyeckne 3aHATUA

Tema 2.4. TexHoAOTUMU TEXHOAOTUM OBPADOTKM PA3ZAMYHBIX OOBEKTOB KOMMIOTEPHOM MPACOUKM

o6paboTku (paACTPOBbIE M BEKTOPHbIE M30BPAXKEHMSA, OBPABOTKA 3BYKA, MOHTAXX OK 02

rpadomyeckux o6bLeKToB |BUAEO) MK 8.3
OcCHOBHOE coAepXaHUue

Tema 2.5.

NpeacTaBAeHWe MpakTuyeckue 3aHATUA

npodoeCCUOHAABHOMU BurAbl KOMMBIOTEPHBIX Npe3eHTaumm. OCHOBHbIE 3TAMbI PA3PAOOTKMU

UHcpopmMaLMU B BUAE npeseHTaumm. AHMMALMA B Mpe3eHTaummn. LLIaBAoHbl. Komnosmums OK 02

npe3eHTaumm OObEKTOB MNPE3EHTALMM MK 8.3
OcHOBHOE coAepXaHUue

Tema 2.6. MpakTu4yeckue 3aHATUSA OK 02

MHTepakTUBHbIE U MK 8.3




MYAbTUMEAUMHDIE
06beKTbl HO CAQAE

MPEUHLUMMBI MYABTUMEAMS. MHTEPAKTUBHOE NPEACTABAEHUE MHADOPAMALMM

OcHOBHOEe coaepXaHue

Tema 2.7.

[MnepTeKCToBOe MpakTuyeckue 3aHATUA 1

npeACTAaBA€HUE A3bIK pasmeTkm rmneptekcta HTML. OdoopMAEHUE TMNEPTEKCTOBOM OK 02

MHbopmaummn CTPAHULI. BeB-camTbl 1 BEO-CTPAHULLBI MK 8.3

PasaeA 3. UHoOpMALLMOHHOE MOAEAUPOBAHUE 11
OcCHOBHOE coAepXaHUue 0,5

Tema 3.1. TeopeTuyeckoe oby4yeHue 0.5

MoaeAu u MNPEeACTOBAEHME O KOMMBIOTEPHbIX MOAEAIX. BUABI MOAEAEN.

MoAeAUpoBaHUe. dTanbl [AAEKBATHOCTb MOAEAU. OCHOBHbIE 3TAMbI KOMMIOTEPHOrO

MOAEAUPOBAHMUS MOAEAMPOBAHMS OK 02
OcCHOBHOE coAepXaHue 0,5

Tema 3.2. TeopeTuyeckoe oby4eHue 0.5

Cnucku, rpaddsl, CrpykTrypa mHdoopmaumm. Cnmcku, roadobl, AEPEBBbA. AATOPUTM

AepeBbsi NOCTPOEHUI AEPEBA PELLEHUM OK 02
OcHOBHOE coAepXaHUue 1

Tema 3.3.

MaTemaTuyeckmue MpakTuyeckune 3aHATUSA 1

MOAEAU B AATOPUTMbI MOAEAMPOBAHUS KPATYAMLLMX MYTEN MEXKAY BEPLLMHAMM

npodpeCcCUOHAAbHOU (AATOPUTM AEMKCTPBI, METOA AMHOMMYECKOTO MPOTPAMMUPOBAHMS).

obAacTu OAEMEHTbI TEOPUM UMD (BBIMIPLILLIHAS CTPATEINMS) OK 02
OcCHOBHOEe coAepXaHue 2
MpakTuyeckme 3aHATUSA 2

Tema 3.4. NoHATHE P

GArOPUTMA U OCHOBHbIE

AATOPUTMUYECKHUE MNoHgtne aaropmtma. CBOMCTBA AATOPUTMA. CnocoObl 3anMmMcHm

CTPYKTYPbl AATOPUTMA. OCHOBHbIE AATOPUTMMYECKME CTPYKTYPbI. 3AMMUCh OK 01




QOAFTOPUTMOB HA f3blke MPOrpammmposaHms (Pascal, Python, Java, C++,
C#). AHOAM3 OATOPUTMOB C MOMOLLLBIO TPACCUPOBOYHbBIX TADAML,

OCHOBHOE coAepXAaHue 1,5
TeopeTu4yeckoe oby4eHue 0.5
CTPYKTYPUPOBAHHbBIE TUMbI AQHHBIX. MACCKBBI. BCMOMOrareAbHble
QAFTOPUTMBbI

Tema 3.5. MpakTuyeckue 3aHATUA 1

AHQAU3 AATOPUTMOB B 30AQ4YM MOUCKO DAEMEHTA C 30AAHHBIMU CBOMCTBAMMU. AHOAM3 TUTMOBBIX

npodecCUOHAAbHOMU QOATOPUTMOB OBPABOTKM YUCEA, YUCAOBBIX MOCAEAOBATEABHOCTEMN U

obAacTu MOCCHBOB OK 02
OcCHOBHOE coAepXaHUue 1,5
TeopeTuyeckoe oby4yeHue 0,5

Tema 3.6. Basbl AQHHBIX Ba3bl AQHHBIX KOK MOAEAb MPEAMETHOM OBAACTU. TABAMLLBI U

KQK MOAEAB PEAILUMOHHbIE ©A3bl AOHHbIX

npeameTHou obaacTtu |[IpakTu4eckue 3aHATUS 1 OK 02
OcCHOBHOE coaepXaHue 1

Tema 3.7. TEeXHOAOTMM MpakTuyeckue 3aHATUSA 1

o6paboTku TaBAMYHBIM Npoueccop. [MprUuembl BBOAQ, PEAAKTUPOOBAHMS,

MHopMaALMU B FOPMATUPOBAHMUS B TADAMYHOM NpoLeccope. Aapecaums. CopTMpOBKA,

3AEKTPOHHbIX TABAULLAX |[OUABTPALIMS, YCAOBHOE DOPMATUPOBAHME OK 02
OCHOBHOE coAepXaHue 1
MpakTuyeckue 3aHATUA 1
POPMYAbI 1 PYHKLLMU B DAEKTPOHHbLIX TADAMLLOX. BCTPOEHHbIE CDYHKLLMU 1

Tema 3.8. PopMyAbI U MX MCMOAb3OBAHME. MATEMATUYECKME 1 CTATUCTUHECKME CDYHKLLMM.

coyHKUUK B Aormyeckme oyHKUMM. PUHAHCOBbLIE OYHKLMKM. TEKCTOBbIE COYHKLLMM.

3AEKTPOHHbIX TABGAULLAX |[PEAAM3ALME MATEMATUHECKMX MOAEAEN B DAEKTPOHHbBIX TADAMLLOX OK 02




OcCHOBHOEe coaAepXaHue

Tema 3.9. Busyaamsauus

AQHHBIX B SA€KTPOHHbIX |[TPIKTUHECKUE 3aHATUS

TAabAMLOX B13yaAm3aLMa AGHHBIX B DAEKTPOHHbIX TADAMLLAX OK 02
Tema 3.10. OCHOBHOE CoAEepXaHue 1
MoaeAnposanue 8 MpakTuyeckume 3aHATUSA 1
3AEKTPOHHbIX TabAUL,AX
(Ha npumepax 3°A°:' U3 IMoAEAMPOBAHME B SAEKTDOHHbIX TABAMLLAX (HO NprMmepax 30A04 13
npocbeccuoHaLHOM NPOdOECCHMOHAABHOM OBAQCTH)
obAacTH) OK 02
NMpodeccCMOHAABHO-OPUEHTUPOBAHHOE COAEPXAHME (COAEPXKAHME MPUKAAGAHOTO MOAYAA)[1]
MpukAaasHOM MOAYAb 1. OCHOBbI AHAAUTUKU U BU3YAAU3ALLUU AQHHBIX 16
CoaepxdaHue 3
TeopeTuyeckoe oby4yeHue 1
HoacTtpounka Excel Power Pivot, TABAMYHOE MPEACTABAEHUE AQHHBIX,
3KCMOPT AQHHbIX, MOAEAM AQHHBIX, BOAbLLIME AOHHbIE
MpakTuyeckue 3aHATUSA 2
Tema 1.1. MoaeAau Haactpouka Excel Power Pivot, TaBAMYHOE NPEeACTAOBAEHME AQHHbBIX, OK 02
ACQHHbIX BKCMOPT AQHHbIX, MOAEAU AOHHBIX, DOAbLLME AQHHbIE NnK 5.4
CoaepxaHue 3
TeopeTuyeckoe oby4eHue 1
AHaAuTHYeckmm cepsmc Yandex Datalens: O6Lumi o630p,
BO3MOXXHOCTU. Pernctpaums, mHrepadoemnc. MapKeTnAenc, MOAKAIOYEHME
Tema 1.2. MpakTuyeckne 3aHATUA 2 OK 02
Busyaausauma AQHHbIX |CO3A0HME YOPTOB M AQLLIBOPAOB MK 5.4
CoaepxdaHue 3
Tema 1.3. NMoToku TeopeTuyeckoe oby4eHue 1 OK 02
ACQHHbIX MK 5.4




AHOAMTMYECKMIM cepBUC Yandex Datalens: NoTokM AQHHBIX.

MpakTuyeckune 3aHATUSA 2
MoAKAIOHEHME K CHETYMKY Yandex MeTpmKm
CoaepxdaHue 3
TeopeTuieckoe oby4eHue |
AHOoAMTMYEeCKM cepBmc Yandex Datalens: MNpuHatne pelleHmm Ha
OCHOBE AOQHHbIX. [€0AOQHHbIE. TEMAOBbLIE KAPThI
Tema 1.4 MpuHsTHE MpakTuyeckmne 3aHATUSA 2
peLeHnn Ha OCHoBe AHaAuTMYeCKMM cepsmC Yandex Datalens: MNpuHatMe peLueHmni Ha OK 02
AQHHbIX OCHOBE AQHHbIX. [€0AQHHbIE. TEMAOBbLIE KAPTHI NnK 5.4
CoaepxdaHue 4
Tema 1.5 MpoekTHas MpakTuyeckme 3aHATUSA 4
paboTa. Keuc aHaausza |AHaauTmdeckmh cepsmc Yandex Datalens: Pabota ¢ aatacetamum. Kemc OK 02
ACQHHbIX AOHOAM3A ACHHbIX MK 5.4
MpPUKAGAHOM MOAYAb 2. AHOAUTHKA M BU3YAAU3ALMUSA ACHHbIX Ha Python 14
CoaepxaHue 1
Tema 2.1. BBeaeHue B MpakTuyeckue 3aHATUSA 1
A3bIK MHTEPAKTUBHAS CPEAQ NPONPAMMUPOBAHME HA Python. BBOA 1 BbIBOA
NPOrpaMMmMpOBAHMUSA AQHHbIX. PyHKLMM print(), input(). TMRbl AQHHBIX. MOTEMATUYECKME OK 02
Python onepaumm C LLEAbIMU 1 BELLLECTBEHHbBIMIK YUCAOMMU MK 5.4
CoaepxdaHue 2
MpakTuyeckmne 3aHATUSA 2
Tema 2.2. P
OcCHOBHbIE [MTOHATUE AOTHMHECKMX BbIDAXKEHMN 1 ONePALMM. AMIBIOHKLMSA, KOHBIOHKLLAA,
AArTOpUTMUYECKHUE oTpmLaHme. TaBAMLLO MCTUHHOCTU. [poBEPKa yCAOBMS B Python. OK 02
KOHCTPYKuuu Ha Python |CuHtakcuc nHctpykumm if, if-else, if-elif-else. PeaAamsaumsg LMKAMHECKMX MK 5.4




QATOPUTMOB B Python. ®PyHKuma range(). CUHTAKCKUC LMKAQ for, LKA
while

CoaepxaHue

MpakTuyeckne 3aHATUA

MNoHatne cnmncka B Python. Co3aaHMe U CYUTBIBAHUME CMMCKOB. PYHKLLMN U
METOAbI CMMCKOB. [NoHATME CAOBAPA. OTAMYMI CAOBAPEM OT CMMCKOB.
Co3a0HME CAOBAPS. MeTOoAbl CAOBAPEN. [TPMMEHEHME CMUCKOB U

Tema 2.3. N
Pa6oTa CO CNUCKAMM U CAOBQAPEN B PEAAbHBLIX 3GAAQ4AX. OK 02
CAOBAPSMU KOHTpPOAbHbIE PAGOTDI NnK 5.4
CoaepxdaHue
MpakTuyeckme 3aHATUSA
MNMoHgTME AQHHBIX, BOABLLIMX ACHHbIX. HOBOPbLI AQHHbIX. [AQTGOOPMA
Tema 2.4. Kaggle. bubamnoteka Pandas. ObbekTbl Series u DataFrame. MoAydeHue
AHAAUTUKA AQHHBIX HO  [OBLLLEN MHADOPMALMM O AQHHBIX. MHAEKCALMSA MO YCAOBUAM U OK 02
Python M3MEHEHME AOHHbIX B TADAMLLAX. MK 5.4
CoaepxdaHue
MpakTuyeckue 3aHATUA
MoHATME CTATUCTUKM, ONMMCATEABHOM CTATUCTUKM. ONMUCATEAbHbIM AHOAM3
AQHHbIX. OCHOBHbIE OMMCATEAbHbIE CTATUCTUHECKME BEAMYMHBI (HOCTOTQ,
Tema 2.5. CpeAHEE APUTDMETUHECKOE, MEAMOHAO, MOAQ, PA3ZMAX, CTAHAOPTHOE
AHOAU3 AQHHBIX HQA OTKAOHEHME). PYHKLMM OMMCATEABHOM CTATUCTMKM B Python Pandas.
NPAKTUYECKUX MNP AKTUKA BbIMMCAEHMSE OMUCATEAbHBIX CTATUCTUYECKMX BEAMYMH B Python OK 02
npumepax Pandas NnK 5.4
Tema 2.6. CoaepxdaHue
OCHOBbI BU3yQAU3ALUMU OK 02
AQHHbIX MpakTuyeckue 3aHATUA MK 5.4




HeoBX0AMMOCTb BU3YAAMIALLMM AOQHHBIX AAS AHOAM3A. [TOHATUE HAYYHOM
rpadomkm. bubamnoteka Matplotlib. MNoHgtne prcyrka B Matplotlib.
OCHOBHbIE BUAbI TPAJOMKOB (TMCTOMPAMMBbI, AMATPOAMMbI PACCEIHMUS,
AMATPOAMMA PA3MOXA, AMHEMHbBIM TPAJOUK, KPYroBAS AMATPAMMA,
TENAOBbIE KAPTLI). OCHOBHbIE rPAdOMYECKME KOMAHABLI B Matplotlib

CoaepxdaHue

Tema 2.7.

anKTM‘-IECKMe 3aHATUA

MpoekTHas paboTa
(AHOAU3 OOAbLUMX

XAPAKTEPMUCTUKA OCHOBHbIX DTAMOB MPOLLECCA AHAAM3A AQHHbIX.
[NOArOTOBKQO AQHHbIX. MMICCAEAOBAHUE 1 BU3YOAAM3ALMA AQHHbIX.

AQHHbIX B [ocTpoeHmne NPeACKA3ATEABHOM MOAEAU. MHTEpNpEeTALMA PE3YALTATOB
npodeCCUOHAABHOMU AHAAM3A. PEaAM3ALMA OCHOBHbIX 3TAMOB NPOLLECCA AHAAM3A AQHHbIX HO OK 02
cepen npumepe HabopAa AAHHLIX M3 MPOdDECCUOHAABHOM CAoEpPbI MK 5.4
MpukAaasHOM MOAYAb 3. OCHOBbI UCKYCCTBEHHOIO MHTEAAEKTA 19

CoaepxdaHue 2

TeopeTnyeckoe oby4yeHue ]

CYLLHOCTb NOHATMA “UCKYCCTBEHHbIN MHTEAAEKT", UCTOPUSA PA3BUTUS

MCKYCCTBEHHOTO MHTEAAEKTA, (CAQObBIN) MCKYCCTBEHHbBIM MHTEAAEKT,

(CUABHbIN) MCKYCCTBEHHbIN MHTEAAEKT, CAOEPHI MPOUMEHEHMUS U

NepCneKTMBbl PA3BUTUI MCKYCCTBEHHOIO MHTEAAEKTA

MpakTuyeckue 3aHATUA 1
Tema 3.1. CYLLHOCTb NOHATMA “UCKYCCTBEHHbIN MHTEAAEKT", UCTOPUSA PA3BUTUS
UcKyccTBEHHbIU MCKYCCTBEHHOTO MHTEAAEKTA, (CAQObBINY MCKYCCTBEHHbBIM MHTEAAEKT,
MHTEAAEKT: NOHsATHUE, (CUABHbIMN) MCKYCCTBEHHbIM MHTEAAEKT, CAOEPbI MPUMMEHEHMS U OK 02
cchepbl NpUMEHEeHUs NepCneKTMBbl PA3BUTUI MCKYCCTBEHHOIO MHTEAAEKTA MK 5.4
Tema 3.2. MawmHHoe CoaepxaHue 2
oby4yeHue: NoHsTHe, OK 02
BUAbI TeopeTuyeckoe oby4eHue 1 MK 5.4




MOHATHE U BUABI MALLUMHHOIO OBY4YeHMS; OByYEHUE C YYUTEAEM, ODYyYEHUE
0e3 yunTeAd, 30AQ4a perpeccumn, 30A040 KAQCCUMUKALLMK, 30AQ40
KAQCTEPM3ALMM, OTOOP ACHHbBIX AA MOAEAM MALLIMHHOIO OBYy4YeHMs

MpakTudyeckue 3aHATUA

MOHSTME M BUABI MALLIMHHOTO OBYYEHUS; OBYYEHME C YIUMTEAEM, ODYYEHME
6e3 y4nTeAsd, 30440 PErPeECCHm, 30AQ40 KAQCCUAOUKALLMM, 30AQHA
KAQCTEPU3ALMM, OTOOP ACQHHBIX AAS MOAEAM MALLIMHHOTO OBYYEHMUs

Tema 3.3. dTansl
paspaboTkn MOAEAU
MALLUMHHOro 0by4yeHus.

CoaepxdaHue

TeopeTuyeckoe oby4eHue

ST1anbl PA3PABOTKM MOAEAU MALLMHHOTO OBYYEHUS: OMPEAEAEHMNE LIEAM
M 30AQY (LLEAb KOK MOAEAb PE3YALTATA, OTAMYMSA LLEAM OT 30AQH, METPUKM
AAS OLLEHKU PE3YALTATA), COOP M MOATOTOBKA AQHHbIX, PA3PABOTKA
MOAEAU, TECTUPOBAHME MOAEAU (BOAMAOLIMA MOAEAM). MTPOBAEMBI
nepeobyyeHms. BMOAMOTEKM MALLMHHOTO OBYy4YeHMs

MpakTudyeckue 3aHATUA

21aMbl PA3PABOTKM MOAEAM MALLUMHHOTO OBYYEHUS: ONPEAEAEHUNE LLEAM
M 30AQY (LLEAb KOK MOAEAb PE3YALTATA, OTAMYMSA LLEAM OT 30AQH, METPUKM
AAS OLLEHKM PE3YALTATA), COOP M MOATOTOBKA AQHHbIX, PA3PABOTKA

BUGAMOTEKU MALLMHHOIO |MOAEAU, TECTUPOBAHME MOAEAU (BAAMAQLMI MOAEAM). TDOBAEMBI OK 02
oby4eHus nepeobydyeHms. BUOAMOTEKM MALLMHHOTO OBYy4YeHMs MK 5.4
CoaepxaHue
TeopeTuyeckoe oby4yeHus
[MOHATHE AMHEMHOM PErPEeCcCUm, LLEAEBAR AOYHKLMS, AMHEMHOE
YPOBHEHME, TOMOCKEAACTUYHOCTb AQHHbLIX; MOADOP KOG ULIMEHTOB
AMHEMHOTO YPOBHEHMS
Tema 3.4 AMHeunHasn MpakTuyeckue 3aHATUA OK 02
perpeccus MK 5.4




Co3aaHME, OBYHEHME M OLLEHKA MOAEAU AMHEMHOM PErPECCUM;
HEAMHEMHbIE QOYHKLMM

CoaepxaHue

TeopeTnyeckoe oby4yeHue

LLleAn 1 30AQ41 KAQCCUAOUKALLMN.
MaTprLO OLLIMOOK, METPMKM KAYECTBA AOTMCTUHECKOU peErpecCcum

MpakTuyeckue 3aHATUA

Tema 3.5
KAQCCHdpHKaLMS., Mpumepbl peleHns sapaq Knaccudukaumm ¢ NOMOLLIbI MCKYCCTBEHHOIO
nHTennekTa. JIMHenHbI KnaccudukaTop, rmMnepnnockocTb, bUHapHas
Aoructuyeckas knaccuduKkaLums, MynbsTUKaccoBas Knaccudukaums; cosnanne, obyyeHne u OK 02
perpeccus OLIEHKa MOZenu NormcTUHECKoN perpeccum. MK 5.4
CoaepxaHue
TeopeTuyeckoe oby4eHue
AepeBO peLLEeHMN, aTPUBYTbl, 30 EKTUBHOCTb PA3BUEHUS, TAYOUHAO
AEPEBA, MAEA AATOPUTMA CAY4AMHOTO AECQA, MPUHLLUM MYAPROCTM TOATTbI,
CAYY4OMHBIN AEC AAS PELLIEHMA 3AAQYM KAQCCHMADUMKALMM U pErPECCUM
MpakTuyeckue 3aHATUA
Tema 3.6 AepeBbs AepeBo peLleHui, atprbyTbl, 3G IEKTMBHOCTb PA3OUEHMSA, TAYOUMHA
peweHun. CAy4amMHbIM  |AEPEBA, MAES AATOPUTMA CAYYAMHOTO AECQA, MPUHLMM MYAPOCTM TOAMbI, OK 02
AEC CAYYOMHBIN AEC AAS PELLIEHMA 3AAQYM KAQCCHMAUMKALMM U PETPECCUM MK 5.4
CoaepxaHue
TeopeTuyeckoe oby4eHue
Kaactepmsauma, AATOPUTM K-CPEAHUX, LLEHTPOMA, PACCTOIHUE MEXAY
TOYKAMM, PELLIEHUNE 30AAQ4YM KAOCTEPUIALLMM
MpakTuyeckue 3aHATUA
Tema 3.7 Kaactepmsauma, AATOPUTM K-CPEAHUX, LLEHTPOMA, PACCTOIHUE MEXKAY OK 02
KaacTepusauus TOYKAMM, peLLEeHME 30A04YM KAOQCTEPU3ALLUM MK 5.4




CoaepxdaHue

Tema 3.8 O606LeHue u
CUCTEeMATU3ALLUSA

MpakTuyeckoe 3aHATHE

OCHOBHbIX MOHATUM NO  |BbiNOAHEHME NPOoeKTHOM PABOThl «CO3AQHME CHUHKBEMHOB U BU3YOAbHOM OK 02
MALUMHHOMY OBYYeHUIO |KAPTbI 3HAHWIM MO MOLLMHHOMY OBYHEHMUION MK 5.4
CoaepXxdaHue 4
MpakTuyeckume 3aHATUSA 4
Tema 3.9 PaspaboTka BbIMOAHEHME MPOEKTHOM PABOTA «Pa3paBOTKA MOAEAM MALLIMHHOIO
MOAEAU MALLUMHHOTO OBYYEHMA AAS PELLEHMA 30AQYM KAQCCUADPUKALLMMY. U3YYEHME, AHAAM3 U
oOy4YeHus AAA pelleHUusa |Npeobpa3oBAHME AQHHbIX; BLIDOP MOAEAU, €€ ODYYEHME; OLLEHKA OK 02
30A041 KAQCCUDUKALUMU |[KOYECTBA PADOTH MOAEAM; PA3PADOTKA MPE3EHTALLMM; BICTYNAEHMNE MK 5.4
MpukAaasHoM MOAYAb 4. OCHOBbI 3D MOAEAMPOBAHUSA 12
CoaepxaHue 2
TeopeTnyeckoe oby4yeHue 1
CncTeMbl ABTOMATU3IMPOBAHHOTO MNPOEKTUPOBAHMSA: MCTOPUS,
Tema 4.1 Cuctema P P P P
Ha3HavyeHue, npumepbl. KOMITAC — KOMINAekC ABTOMOTM3MPOBAHHbBIX
TPEXMEPHOro
Cucrem.
MOAEAUPOBAHMUS
KOMIMAC-3D LT. OkHO NpakTuyeckne 3aHATUA 1 OK 02
AokymeHTa 3anyck cuctembl KOMIMAC-3D. MHTepdeiic cuctemsi MK 5.4
CoaepxdaHue 3
TeopeTuiyeckoe oby4eHue 1
MNocTpoeHne reoMeTpmIECKMX MPUMMTUBOB (OTPE3KOB, MPAMOYTOAbHMKOB,
Tema 4.2 OCHOBHble OKPY>XHOCTH). MHOTOTPAHHMKM 1 TEAQ BPALLLEHUS: BUABI MHOTOTPAHHMKOB,
npueMmbl CO3AAHUS SAEMEHTbI MHOTOTPAHHMKA, MPUMEPDLI TEOMETPUHECKMX TEA,
reoMeTpUYeCKmMx TeA OIPAHMYEHHbIX MAOCKUMM MOBEPXHOCTIMM, DAEMEHTbI TEA BPALLLEHMS
(MHOrOorpaHHMKM, TeAa |[(O4epKoBas OBPA3YIOLLLAS, OCb BPALLLEHMS, MOBEPXHOCTb BOALLLEHMA,
BPALLLEHUS, SCKMU3bI, OCHOBAHME). OCHOBHbIE MPUEMbI MOCTPOEHMI MHOTOTPAHHMKOB U TEA
rpynnbl BPALLLEHMS. OK 02
reoMeTpUYeCKMUX TeA) MK 5.4




MpakTuyeckue 3aHATUA

MocTpoeHne ackn3oB. Co3gaHue rpynnbl reoMeTpuYecknx Ten

Tema 4.3
PeaakTuposaxHue 3 D
moaenen. Cosaanme 3D
moaenen. OTceyeHune
YACTU AETAAU

CoaepxaHue

TeopeTnyeckoe oby4yeHue

CyYLLIHOCTb MOHATUS PEAAKTUPOBAHME), 3AAQYM PEAAKTUPOBAHMS
3CKM30B, 3d MOAEAEN, OCHOBHbIE CMOCODLI PEAAKTUPOBAHMA 3 D
MOAEAEN.

anKTM‘-IeCKMe 3aHATUA

Co3aaHme 3 D MOAEAEN C DAEMEHTAMM 3AKPYTAEHMA (CKPYTAEHMS) U
dackamm. CosaaHme 3d MoAEAEM MO MAOCKOMY HYEPTEXY MOCPEACTBOM
onepaunm «BpaLLeHmnan. PaccederHmne AeTaAM MAOCKOCTbIO

OK 02
MK 5.4

Tema 4.4 Co3aaHue 3d
MOAEAEeN NPOCTEULLINX
oO6beKToB

CoaepxdaHue

MpakTuyeckue 3aHATUA

BbIMOAHEHUE NPOEKTHOM PABOTHI «CO3AAHME ABTOPCKMX 3d MOAEAEMN):
BbIOOP NPOCTENLLIMX OOBbEKTOB (ObITOBBIX, TEXHUYECKMX M CTPOUTEAbHbIX)
AA CO3AQHUA MOAEAM (CAOMOCTOITEABHO MAM C MOMOLLLBIO
NPENOACBATEAS); OOOCHOBAHME BbIOOPA, CO3AAHME MOAEAM ODBEKTQ,
MOArOTOBKQO MPE3EHTALMM 1 MPEACTABAEHUE BbIMOAHEHHOWM MOAEAMU

OK 02
MK 5.4

MpukAaAHOM MOAYAL 5. Pa3zpaboTka Be6-canuTa ¢ UCNOAb3OBAHMEM KOHCTPYKTOpa TuAbAQ

Tema 5.1. KoHCTpyKTOpP
TuAabAQ

CoaepxaHue

TeopeTnyeckoe oby4yeHue

ObBLLLMM 0B30P. BO3MOXHOCTM KOHCTRYKTOPA. BMbBAMOTEKO BAOKOB.
Mpadomyeckmit peAakTop Zero Block. NMaHeAb YNpABAEHMS CAUTAMM.
BeiGop Tapudda.

MpakTuyeckue 3aHATUA

QkcnopTta Koga

OK 02
MK 5.4




OcCHOBHOE coAepXaHue

TeopeTuyeckoe oby4yeHue

Co3aaHme canta. Havyaao pabotel. Hactpounku. LWpudot. Lisert

MpakTuyeckue 3aHATUA

Tema 5.2 CosaaHue OK 02
cauTta Co3a0HME NAnoK MK 5.4
CoaepxaHue
MpakTuyeckue 3aHATUA
Tema 5.3. CoszadaHue Co3aanme cTpaHmL,. CnMCOK CTPAHULL. POBOTA C OTAEAbHBIMM
PA3AUYHBIX BUAOB CTPOHMLAOMM (HOCTPOMKA, MPEANPOCMOTP, NYOAMKALLME,
CTPAHUL, PEAQKTUPOBAHUE, CMMCKM)
CoaepxaHue
Tema 5.4. CTaHaapTHble |[TPAKTUMECKUE 3AHATHUS OK 02
6A0KH CO3AQHME ADHAMHIA U3 CTOHACQPTHbLIX OAOKOB HQO BbIOPOHHYIO TEMY NnK 5.4
CoaepxdaHue
MpakTuyeckme 3aHATUA
Tema 5.5. NMaHeAb HyAeBom OAOK (CO3AQHME, MAHEAM HOBUIALMM, AOCTYIMHbIE DAEMEHTHI). OK 02
HABUraAUUMU PabBoTa C TEKCTOM, M30BPAXKEHMIMM 1 BUAEO MK 5.4
CoaepxdaHue
TeopeTuyeckoe oby4eHue
CauT: HOCTPOMKA AOMEHQA, BbIBOP TAGBHOM CTPAHMLbI, CTATUCTMKA,
AHAEKC MeTpuKa, HacTpomKka HTTPS
MpakTudyeckue 3aHATUA
Tema 5.6. HacTpouka CauT: HOCTPOMKA AOMEHQA, BbIBDOP TAGBHOM CTPAHMLLbI, CTATUCTMKA, OK 02
FAGBHOM CTPAHULLbI AHAEKC MeTpuka, HacTpomKka HTTPS MK 5.4




Tema 5.7. NpoekTHas CoaepxdaHue 6
paboTa c MpakTuyeckue 3aHATUSA 6
MCMNOAb3OBAHUE OK 02
KOHCTpYKTOpAa TuAbAQ MNpoekTHas paboTa «CO3AAHUE MHTEPHET-MATA3MHAN MK 5.4
MpukAaAHOM MOAYAb 6. TEXHOAOTMM NPOABUXKEHUA Be6-cauTa B UHTepHeTe 11
CoaepxaHue 2
TeopeTuiyeckoe oby4eHue 1
MHTEPHET-MAPKETUHT: MOHATUE, MHCTPYMEHTbI MHTEPHET-MAPKETUHIQ,
MCCAEAOBAHUNE KAOK SAEMEHT MHTEPHET-MAPKETUHIA
MpakTuyeckune 3aHATUSA |
Tema 6.1. NHTEPHET-MOPKETUHT: MOHATUE, MHCTPYMEHTbI MIHTEPHET-MAPKETUHIQ, OK 02
NHTepHeT-MApPKeTUHr MCCAEAOBAHME KAOK SAEMEHT UHTEPHET-MAPKETUHIO MK 5.4
CoaepxaHue 2
TeopeTuyeckoe oby4eHue 1
BAHHEPHAS 1 KOHTEKCTHAS PEKAAMbI, PEKACGMA B PACCHIAKOX, PEKACMA B
OAOrax, COOBLLLECTBAX, COLUMAABHbIX CETSAX; BUPYCHbIM MAPKETUHT
Tema 6.2. MeToAb! MpakTuyeckue 3aHATUSA 1
NPOABUXEHMUSA B BOHHEPHAS 1 KOHTEKCTHAS PEKAAMbI, PEKAGMA B PACCHIAKAX, PEKAAMA B OK 02
UHTepHeTe OAOrax, COOBLLLECTBAX, COLUMAABHbIX CETSAX; BUPYCHbIM MAPKETUHT MK 5.4
OcCHOBHOE coAepXaHUue 2
TeopeTuyeckoe oby4yeHue 1
Cnocobbl NOAYYEHUS TPAOMKA: OMPEAEAEHMNE TPDATOUKA, OCHOBHbIE
CMNOCO0bI MOAYYEHUS TPAJOMKA, OCOOEHHOCTU KOHTEKCTHOM PEKACMBbI,
Tema 6.3. PazAudHble SEO 1 SMO npoasmxeHms
cnocobbl paboTsi ¢ MpakTuyeckue 3aHATUS ]
KOAMHECTBOM OK0Z
noceTutTeAen MK 5.4




Cnocobbl NOAYYEHMS TPAOMKA: OMPEAEAEHME TPDATOUKA, OCHOBHbIE
CMNOCO0DbI MOAYYEHUS TPATOUMKA, OCOOEHHOCTU KOHTEKCTHOM PEKACMBbI,
SEO 1 SMO npoaABM>XeHMA

CoaepxaHue

TeopeTnyeckoe oby4yeHue

OnNTMMM3ALME KOHTEHTA AAF AHAEKC, Rambler u Google,
MHAEKCUPOBAHUE CAMTA MOUCKOBbIMKM CUCTEMAMM

MpakTudyeckue 3aHATUA

Tema 6.4. Nouckosas OnNTMMM3ALME KOHTEHTA AAT AHAEKC, Rambler u Google, OK 02
ONTUMMU3IALMUSA KOHTEHTA [MHAEKCUMPOBAHUE CAMTA MOUCKOBBIMKM CUCTEMAMM MK 5.4
CoaepxaHue
TeopeTnyeckoe oby4yeHue
[MTAQHMPOBAHUE 1 MNPOBEAEHUE PEKAOMHOM KAMMAHUM - MOCTAHOBKQ
LLEAEN, BBIOOP M/MAM PA3PABOTKA MHCTPYMEHTOB, MECCEAX, BbIDOP
MNAOLLLOAOK, BIOAXKET, OLLEHKA 3D ADEKTMBHOCTH
MpakTuyeckmne 3aHATUSA
Tema 6.5. PeknamHas NAQHUPOBAHME 1 MPOBEAEHNE PEKAOMHOM KAMMAHUM - MOCTAHOBKA
KAMNAHUU B CETH LLeAEN, BBIOOP M/MAM PA3PABOTKA MHCTPYMEHTOB, MECCEAX, BbIDOP OK 02
UHTepHeT MAOLLLOAOK, BIOAXET, OLLEHKA 2dDADEKTUBHOCTH MK 5.4
CoaepxaHue
Tema 6.6. NpoekTHas
paGoTa MpakTuyeckue 3aHATUA
«MpoekTuposaHue MNpoekTHas paboTa «MPOEKTUPOBAHME PEKAOMHOM KOMMAHMM B
PEKAAGMHOMN KAMMAHUU B |MIHTEPHETE AAS KOHKPETHOM OK 02
UHTepHeTen NPOAYKUUM/PELLEHMI/KOMMNAHMU/OPTrAHM3ALLUMY MK 5.4




MpukAaasHOM MOAYAb 7. BBeaeHUue B Be6-paspaboTky Ha a3bike JavaScript 16
CoaepxaHue 1

Tema 7.1. CUHTAKCHUC U TeopeTnyeckoe oby4yeHue 1

OCHOBHbI€ NOHATUSA BbipaykeHMs, onepaTtopsbl, MOOOYHbIE 3G TOEKTLI, MHCTPYKLLMM, BBOA-BbIBOA. OK 02

JavaScript MoHATME OBBLEKTA M AUTEPAAA. DBOAIOLMSA CTaHACQPTA ECMASCcript MK 5.4
CoaepxaHue 1

Tema 7.2. YnpasAeHue MpakTuyeckue 3aHATUA 1

NAKeTAMMU U Cuctema naketos npm. MHUUMAAM3ALUME NpoekTa. CO3AaHUE GOAMAC OK 02

30BUCUMOCTAMMU package.json. AeBeAonepckme 30BUCUMOCTH MK 5.4
CoaepxdaHue 1

Tema 7.3. lepemeHHble MpakTudyeckue 3aHATUA 1

M o6AacTu BUAMMOCTU. |OBbIBAEHME NEPEMEHHDIX. DTAM KOMMUAILMM M STAM MCMNOAHEHMS.

MpuMHUTUBHDBIE U Owwmbka ReferenceError 1 BO3DYy>XAEHUE MCKAKOYEHMA. TAODAAbHbIE

OObeKTHbIE TUMbI nepemeHHble. BUAMMOCTb HA YPOBHE BAOKA. CpaBHEHME MPUMMUTUBHBIX OK 02

ACQHHbIX 3HAYEHMM NnK 5.4
CoaepxdaHue 2
TeopeTuyeckoe oby4eHue 1
Tunbl AGHHBIX. OBBIBAEHME C AHHOTAUMEM TUNA. TPAHCIMAILMSA U 3AMYCK

Tema 7.4. TypeScript U |1556k10. OBBABAGHUE (B TOM YMCAE C QHHOTALMEN) M BbIZOB CPYHKLLUMA

cTaTuyeckas

TUNusauma. PyHKLMU KAK

CTPYKTYPHBI SAEMEHT MpakTuyeckue 3aHATUA 1

CUEeHapu1sa U KAaK Tvn Trnbl AQHHBIX. OObIBAEHME C AHHOTAUMEN TUMNA. TOAHCTIMAILLMA U 3AMYCK OK 02

ACGHHbIX npoekta. OBbIBAEHUE (B TOM YUCAE C AHHOTALMEM) U BbI3OB COYHKLLMM MK 5.4
OcCHOBHOE coAepXaHue 2
TeopeTuyeckoe oby4eHue 1

Tema 7.5. Ynpasasiowue OK 02

KOHCTPYKLUHU MK 5.4




MMNEPATUBHbBIM MOAXOA K CO3AAHMIO KOAQ MPOrPAMMbI. MHCTPYKLMM KAK

NPOTUMBOMOAOXKHOCTb BbIPAXKEHMM. TEPHAPHbIM ONEPATOP M MHCTPYKLLMS
If..else
LLMKABI CO CHETYMKOM, MPEAYCAOBUEM/MOCTYCAOBUEM, UTEPALMOHHbIE

MpakTudyeckue 3aHATUA

MMNEePATUBHBIM MOAXOA K CO3AAHMIO KOAQ MPOrPAMMbI. MHCTPYKLMM KAK

NPOTUMBOMOAOXKHOCTb BbIPAXKEHMM. TEPHAPHbIM ONEPATOP M MHCTPYKLLMS
If..else
LLMKABI CO CHETYMKOM, MPEAYCAOBUMEM/MOCTYCAOBUEM, UTEPALMOHHbIE

Tema 7.6. CTpOKU “
OMHAPHbIE AGHHbIE.
PeryAsipHble BbIpQXeHus

CoaepxaHue

TeopeTuyeckoe oby4eHue

CTpoKa KAk MPUMMTUBHBIM TUM AQHHbBIX. [epe®op CTPOKKM C MOMOLLLBIO
mtepaumim for..of, ncnoabzosaHme tOHMKOAQ B JavaScript. OTanyme
OUHAPHBIX AQHHbIX OT CTPOK. [TOMCK COBMAAEHUM C PETYASOHBIM
BbIDQXKEHMEM

MpakTuyeckue 3aHATUA

CTpOKQ KAK MPUMMTUBHBIM THUM AQHHBIX. [epebop CTPOKM C MOMOLLLBIO
urepaumm for..of, ucnoaszosanme KOHMKoAQ B JavaScript. OTAmn4me
OUMHAPHbIX AQHHBIX OT CTPOK. [MOMCK COBMAAEHMMN C PETYAIOHbIM
BbIDODKEHMEM

OK 02
MK 5.4

Tema 7.7. Maccusbl U

CoaepxaHue

TeopeTnyeckoe oby4yeHue

MaccurBbl KOK HODOPbI 3HAYEHMM PA3HbBIX TMMOB, AOMYCKAKOLLMX
UTeEPALMIO. 30A0HME MACCUBA AUTEPRAAOM. METOABI MOCCHBOB, B TOM
ymcae forEach mreduce. BzammHbie Npeobpa3oBAHMI MACCUBOB M
CTPOK. MHOXECTBAO KOK HADOPbLI HE MOBTOPSOLLMXCS 3HAYEHMM.
MOAy4YEHME MHOXECTBA M3 MACCHBA

OK 02

MHOXeCTBd

MK 5.4




MpakTuyeckue 3aHATUA

MaccuBbl KOK HOBOPbI 3HAYEHMM PA3HBIX TUMOB, AOMYCKOIOLLLMX
MTepPALMO. 3AACHME MACCHBA AUTEPAAOM. METOALI MACCMBOB, B TOM
ymncae forEach m reduce. BaammHbele Nnpeobpa3oBAHMI MACCUBOB U
CTPOK. MHOXECTBAO KOK HODOPbLI HE MOBTOPSOLLMXCS 3HAYEHMM.
MMoAy4EHUME MHOXECTBA M3 MACCHKBA

Tema 7.8. AuTepaAbHble
o06bekTbl. MMpoTOoTUNDbI U

CoaepxdaHue

TeopeTuyeckoe oby4eHue

AUTEPAAbHbIE OOBbEKTbI KOK KOAAEKLMM CBOMCTB U METOAOB. OTAMYMS
AUTEPAAbHbBIX OOBEKTOB OT DAOKOB M MACCUBOB. AOCTYN K CBOMCTBOM U
METOAOM. MMICMOABb30OBAHME CCbhIAKM this. BbI30B METOAOB OAHOTO OOBEKTA
OTHOCMUTEABHO APYroro. AOCTyn K NpOTOTMNY OObEKTA.

KOHCTPYKTOPbI. MpakTuyeckue 3aHATUA OK 02
CBOMCTBA U METOAbI CosgaHve obbekTa C MOMOLLLI0 KOHCTPYKTOpa NnKS.4

CoaepxdaHue

TeopeTuyeckoe oby4eHue

MoAYyAM KOK € AMHMLLBI HE3ABMCHMMOTO U3OAMPOBAHHOIO KOAQ. MMMOPT U

DKCNOPT 13 MoAyAen B CTUAE ES2015. MCMOAb30OBAHME BO3MOXKHOCTEMN

NAQHUPYEMBIX CAEAYIOLLIMX BEPCUM CTAHAQPTA — NPE0BPA30BAHME KOAQ

Cc nomolLLio Babel. BeeaeHre B Document Object Model — ob6bekTHy1o

MOAEAb AOKYMEHTA BED-CTPAHMLLbI

MpakTudyeckue 3aHATUA

MOAYAM KOK €AMHULLBI HE3ABUCUMMOTO M3OAMPOBAHHOIO KOAQ. MMMOPT U

DKCNOPT M3 MOAYAEN B CTMAE ES2015. MCMOAB30OBAHME BO3IMOXHOCTEM

NAQHUPYEMBIX CAEAYIOLLIMX BEPCUM CTAHAQPTA — NPEe0BPA30BAHME KOAQ
Tema 7.9. MoAyAU 1 Cc nomolLubto Babel. BeeaeHne B Document Object Model — oB6bekTHYto OK 02
TpaHcnuAaauus. DOM MOAEAb AOKYMEHTA BED-CTPAHMLLbI MK 5.4




Tema 7.10. NpoekTHas
paboTa. «Co3aaHue

CoaepxdaHue

MpakTudyeckue 3aHATUA

npocTeunwero
cepBepHoro MNpoektHas pabota «Co3AAHME MPOCTEULLIETO CEPBEPHOTO OK 02
BE6-NPpUAOXKEHUAN BED-MPUAOKEHU) MK 5.4
MpukAaAHOM MOAYADL 8. BBeaeHUne B co3aaHue rpadomnyeckux nsobpaxxeHunu ¢ nomoubio GIMP 15
Tema 8.1. PacTtpoBas u |CoaepXxaHue 1
BEKTOPHASA rPAOUKA.  I1agpeTyyeckoe oGydeHHe 1
PopmaTbl
U306pPaXKEHUH, OTAMYMSA PACTPOBOMU 1 BEKTOPHOM roAdoUKM. MICNOAB3OBAHME PACTPOBOM
KOHBEpTAUuMS U rPAOUKM AAS XPAHEHUS dooTorpadoui. Popmartsl PNG 1 JPEG. OK 02
onTummsauums KOHBEPTALMS C LLEABIO CHMXKEHMA OOBEMA M30OPAXKEHMS MK 5.4
CoaepxdaHue 1
TeopeTnyeckoe oby4yeHue 1
Tema 8.2. GIMP kak GIMP KaK Mporpamma AA9 PA3AMYHBIX ONEPALMOHHbBIX CUCTEM.
npoekT GNU. YcTtaHoBka [OCOoBEHHOCTM NPOEKTA B KAYECTBE MPEACTABUTEAT KAOCCA CBOOOAHOIO OK 02
GIMP NPOrPAMMHOro obecneyeHms. YCTAHOBKA HO PA3AMYHbIE MAQTAOOP MBI NnK 5.4
CoaepxdaHue 2
TeopeTuyeckoe oby4eHue 1
- MHTepdbenc n HacTpomnka ero yactem. OAHOOKOHHbIM M MHOTOOKOHHbIM
Tema 8.3. UHTepeunc s
N PEXMM. YNPABAEHME AMAAOTAMM. OKHO CAOEB M30OPOXKEHMS
GIMP. MHOroOKOHHbIU
PEXMM, CThIKyEeMbIe MpakTuyeckue 3aHATUA 1
AVCAAOTU, OAHOOKOHHBIU |HTEPdDEMC M HOCTPOMKA ero Yyactem. OAHOOKOHHbIM M MHOTOOKOHHbIM OK 02
pexum. Caou PEXMM. YNPABAEHME AMAAOTAMM. OKHO CAOEB M30OPOXKEHMS MK 5.4
Tema 8.4. PaspeweHne |CoaepXxaHue 2
M306paxeHus. OK 02
Hasurauus, TeopeTuyeckoe oby4yeHue | MK 5.4




macwtTabuposaHue,
KAAPUPOBAHMKE,

adpbHUHHbIE

npeo6pa3oBAHMUS

Pasmepbl M30BpaXKEHMSI B MMKCEAOX U MOHITME PA3PELLEHMUS
M300paXKeHMA. MpeoBpPa30BAHMS: BbIDABHMBAHME, NEPEMELLEHME,
KOAPUPOBAHME, BPALLLEHME, HOKAOH, MEPCNEKTMBA,
3D-npeobpa3oBaHUeE, TOAHCAOOPMALME, MPEODBPA3OBAHME MO TOYKAM,
3€PKAAO, MPEOBPA30BAHME MO PAMKE, MCKAXKEHMS

MpakTuyeckue 3aHATUA

Pazmepbl M300paKEHMS B MUKCEAOX M MOHATME PA3PELLEHMUS
M300paXKeEHMS. MPeoBpPa30BAHMS: BbIDABHMBAHME, NEPEMELLEHME,
KOAPUPOBAHME, BPALLLEHME, HOKAOH, MEPCNEKTMBA,
3D-npeobpa3oBaHME, TOAHCAOPMALME, MPEODBPA3ZOBAHME MO TOYKAM,
3€PKAAO, MPEOBPA30BAHME MO PAMKE, MCKAXKEHMS

Tema 8.5. 3aauBka,

CoaepxdaHue

MpakTuyeckue 3aHATUSA

OUABTPDI U
UHCTPYMEHTbI MCNOAb3OBAHME 3AAMBKU. PUABTOBI: PA3ZMBITUE, YAYHLLIEHUE, MCKAXEHMS, OK 02
pucoBaHus CBET U TEHbD, LLIYM, BbIAEAEHUE KPAEB, AEKOPALMS, NPOEKLLMA MK 5.4
CoaepXxdaHue
TeopeTuyeckoe oby4eHue
MCMNOAb3OBAHME BLIAEAEHUM AAS PADOTbI C OTAEAbHbIMM OOBLEKTAMM B
Tema 8.6. BbiaoeAeHuHe.
COCTOBE M30OPOXKEHMUS. BblAEAEHME KOHTYPOB.
KOHTYypbI.
Kom6uHupoBaHue MpakTuyeckue 3aHATUSA OK 02
U306 paXKeHUin CosnaHue konnaxen nyTémM coeUHEHNs: HECKOMbKNX N300paXkeHI MK 5.4
CoaepxdaHue
Tema 8.7. BeicTpas MpakTuyeckue 3aHATUA
MAcCKa “ padomyeckme otobpaXKeHne 0BAACTM BblAeAEHMS. [Tpeobpa3oBaHME OK 02
npeobpaszoBaHMe UBETA |LLBETA B M30DPAXKEHUM C MOMOLLLBIO MPUMEHEHMI MACKM NnK 5.4




CoaepxdaHue 2
TeopeTuyeckoe oby4yeHue 1
MNoHgTHe rpaameHTa. MNAaBHbIE MEPEXOAbI OT OAHUX LLBETOB K APYTUM
Tema 8.8. CozaaHue MpakTuyeckue 3aHATUS ] OK 02
rPAAUEHTOB [NoHgTHE rpaAMEHTA. [TAQBHbIE MEPEXOAbI OT OAHUX LLBETOB K APYTUM MK 5.4
CoaepxaHue 2
TeopeTnyeckoe oby4yeHue 1
MCNOABb3OBAHME AHMMALLMM AAS HOTASAHOTO NPEACTABAEHUS MNPOLLECCOB
Tema 8.9. CoszaaHue i A A PeA PO
C HECKOAbKMMM 3TAnamm. Popmat GIF. OrpaHmyeHus GIF.
AHUMUPOBAHHOTO
n306paxeHus B MpakTuyeckue 3aHATUA 1 OK 02
cdopmarte GIF CosnaHue nsobpaxeHus B popmare GIF ¢ nomoLsio GIMP MK 5.4
Tema 8.10. NpoekTHas CoaepxdaHue 1
pabota «Cosaanne MpakTu4eckue 3aHATUSA 1
cepun 6AHHEPOB AAf
rpacuyeckoro MNpoekTHas pabdoTta «CO3AaHME CEPUMM DAHHEPOB AAS TPACOUMYECKOTO OK 02
ocbopMAeHus cauTay ODOPMAEHUI CAMUTON MK 5.4
NMpomexyToyHaa aTtTecTauma (AMcdcdepeHLMPOBAHHbIA 304€ET) 2

Bcero

144




3. YCAOBUS PEAAU3ALUN OBLLLEOBPA3OBATEABHOW AUCLLIUMAUHDI

3.1. AA9 peaAM3aLMM MPOrPAMMbI OBLLLEODPA30BATEABHOM AMCLIMMAMHDI
AOAXKHO OblTb  MPEAYCMOTPEHO CAEAYIOLLLEE MATEPUAABHO-TEXHUYECKOE
obecnevyeHume:

MNpon  peaamsaumm  OBPA3OBATEAbHbLIX  MPOTPAMM  MCMOAb3YIOTCS
MHOOPMOLMOHHBIE  TEXHOAOTMM,  TEXHMYECKME  CPEACTBA, 4 TAKXE
MHOOPMALMOHHO — TEAEKOMMYHMKALMOHHbIE CeTHn, obecnevymBatoLLme
nepeAQyy no AMHUIM CBA3M MHADOPMALLMM, B3AMMOAENCTBME ODYYAIOLLIMXCA U
NEAQrorM4eCcKoro CoCTaBd. POPMMPOBAHME  Y4EOHO-METOAMYECKOTO U
MHADOPMALMOHHOTO obecneyeHus OBPA30BATEALHOIO npoLeccda
OCYLLECTBAIETCS C MOMOLLLbIO MAATAOOPMbI hitps://go.skillbox.ru/.

CTYAEHTAOM U NPEMNOACBATEAIM  HEODXOAMMO  MMETb  AOCTYN K
KOMMbIOTEPHOM TEXHUKE C BbIXOAOM B MHTEPHET, a TAKXE AMLLEH3MOHHOE
NPOrPAMMHOE obecnevyeHme obLero 1M NPodOECCUMOHAABHOIO HA3ZHAYEHMS,
HEOBXOAMMOE AA OCBOEHMUS MPOTPAMMGBI.

McrnoAb3yemoe nporpammHoe obecneyerHme:
a) ArueHsmoHHoe MNO:
- He UCMOAb3YETCH AAY OCBOEHUI AUCLMMAMHBI.
0) CBoboAHO pacnpocTpaHsemoe MO:
- JdHAEKC. AOKYMEHTLI.
3.2. IHOoOpMALMOHHOE ObecneYeHne PeaAm3aLMmM MPOTPAMMGBI

AN PEAAM3AUMM MPOTPAMMbI OUMOAMOTEYHbIM JOOHA OBPA30BATEABHOM
OPraHM3AUMM  AOAXKEH  MMETb  DAEKTPOHHblIE  ODPA30BATEAbHbIE U
MHJOOPMALMOHHbBIE PECYPChI, PEKOMEHAOBAHHbIE PYMO, AAF MCMNOAb3OBAHMS
B OOpa30BATEABHOM nNpouecce. [lpn JPOPMMPOBAHMU  OUDAMOTEYHOTO
OHAQ OOPA30OBATEABHOM OPrAHM3ALMEN BbIDMPAETCHS HE MEHEEe OAHOro
M3AQHMSA U3 MEPEYUCAEHHbBIX HMXKE IDAEKTPOHHbIX M3ACQHMKM B KAYECTBE
OCHOBHOTO, MPW 3TOM CMMUCOK, MOXET ObITb AOMOAHEH HOBbIMM M3AQHUAMM.

3.2.1. OCHOBHblIE DAEKTPOHHbIE U3AQHUS (DAEKTPOHHbIE PECYPCHI)

1. bocoBa, A. A. WNHopmatmka. Ba30Bbi YypPOBEHL. KOMMBIOTEPHbIM
NPOKTUKYM . DAEKTPOHHAN ADOpPMA y4ebHOoro nocoodms aag Cro / A. A.


https://go.skillbox.ru/

bocosa, A. KO. bocosa, H. A. AKBUAIHOB. - MoCKBAa : lNpoceeLueHne, 2023.
- ISBN  978-5-09-107613-4. - DAEKTPOHHbIM. -  URL:
https://znanium.ru/catalog/product/2125352 (aQTC obpaLLLeHus:

TekcTt

30.01.2024). — Pexxmm AOCTYyNaA: Mo NOANUCKE.

. bocosa, A. A. MhdpopmaTtmka. HacTb 1. bA30BbLIM YPOBEHDL : SAEKTPOHHAS
cdoopma yyebHoro nocodbua ang CroO / A. A. bocosa, A. KO. bocosa. -
Mocksa : lpoceelleHne, 2024. - 304 c. - ISBN 978-5-09-107574-8. - TekcCT :
SAEKTPOHHbIM. - URL: https://znanium.ru/catalog/product/2109045 (aata
oopalleHums: 30.01.2024). — Pexxmm AOCTYNA: Mo MOAMMCKE.

. bocosa, A. A. MHdpbopmaTtnka. HacTb 2. BA30BbIM YPOBEHDb : SAEKTPOHHAS
dopma y4ebHoro nocobms aaqa CMO / A. A. bocosa, A. tO. bocosa. -
Mocksa : [poceellerHne, 2023. - 272 c. - ISBN 978-5-09-107575-5. - TekcCT :
DAEKTPOHHbIM. - URL: https://znanium.ru/catalog/product/2109046 (aata
obpalleHud: 30.01.2024). — PeXXmm AOCTYMNA: MO MOAMMUCKE.

3.2.2. AONOAHUTEABHbIE MCTOYHMKM

. l'ypukos, C. P. MHdpbopmaTtuka : y4ebHmk / C.P. I'ypmkoB. — MOCKBQA
MHPPA-M, 2023. — 566 c. — (CpeaHnee
obpa3oBaHue). - ISBN 978-5-16-016575-2. - TekcT :
https://znanium.com/catalog/product/1915623

NPOdoeCCUOHAABHOE
DAEKTPOHHbIM. - URL:
(AT oOpaLLEeHMs:

30.01.2024). — Pexxmm AOCTYyNA: Mo NOAMNUCKE.

. MHdbOpMALMOHHbIE TEXHOAOTMM : y4ebHOoe nocobume / A. . farapuHa, 4.
O. Tenaosa, E. A. PymaHuesa, A. M. baumH ; noa pea. A. . TarapmHon. —
MockBa : POPYM : MHPPA-M, 2019. — 320 c. — (MpodoeCCHUOHAAbHOE
obpa3oBanHme). - ISBN 978-5-8199-0608-8. - TekcT :
https://znanium.com/catalog/product/1018534

DAEKTPOHHbIM. - URL:
(ACaTG OOpaLLEHMUS:

30.01.2024). — Pexxmm AOCTYyNaA: No NOAMNUCKE.

4. KOHTPOAb U OLLEHKA PE3YALTATOB OCBOEHUSA OBLLLEOEPA3OBATEABHOM

AUCLUUNAUHDI

Pe3yAbTaTbl 06y4eHus

Kputepuu oL,eHKHU

MeToAbI OLLeHKU

oK1

BbiGmpaTth Cnocobsl
peLLeHms 30A04
NPOdECCHUOHAABHOM
AEITEABHOCTH,

“OTAUYHO” -
TeopeTnieckoe

COAEPXAHME Kypca
OCBOEHO TMOAHOCTbIO, 6e3
npobeAos, YMEHMS

BbIMOAHEHME
MNPAKTUYECKMX PABOT
OLLEHKA  BbIMOAHEHMS
TECTOBbIX 3AAQHMM




NPUMEHUTEABHO K
PA3AMYHBIM KOHTEKCTAM

OK 2

MCNOAb30BATHL
COBPEMEHHbIE cpeAcTBa
nowucka, QHAAM3Q 7
MHTEPNPETALMUM
MHJOOPMALLMM 7

MHADOPMALMOHHbIE
TEXHOAOTUM AAS BbIMOAHEHMS
30AQ4 NMPOJECCHUMOHAABHOM
AEATEABHOCTU

NnK 5.3

Pa3pabarbiBATh
MOACUCTEMbI BE30MNACHOCTH
MHAOOPMALMOHHOM
CUCTEMbI B COOTBETCTBMMU C
TEXHMYECKMM 3AACHUEM

NnK 5.4
[MpOM3BOAUTL
MOAYAEMN
MHAOOPMALMOHHOM
CUCTEMbI B COOTBETCTBMM C
TEXHMYECKMM 30A0HUNEM

PA3PABOTKY

NnK 8.3

OCYLLLECTBAATE  PA3PABOTKY
AM3OMHA BED-MPUAOXKEHMUS C
Y4ETOM COBPEMEHHbIX
TEHAEHLMM B obAaCTH
BEB-pa3pabOTKM

CAOOPMMPOBAHDI, BCE
NPeAyCMOTPEHHbIE

y4ebHOM NPOrPAMMOU
30AQHMA BbIMOAHEHDI,
KOQYECTBO MX  BbIMOAHEHMS

OLEeHEHO BbICOKO.

“Xopowo” - Teopetmnieckoe
COAEPXAHME Kypca
OCBOEHO TMOAHOCTbIO, 6e3
NpoBEeAOB, HEKOTOpPbIE
YMEHUS  CAOOPMMPOBAHDI
HEAOCTATOYHO, BCE
NPeAyCMOTPEHHbIE
y4ebHOM NPOrPAMMOMU
30AQHMA BbIMOAHEHDI,
HEKOTOPbLIE BUAbI 3AAQHUI
BbIMOAHEHbI C OLLIMOKAMM,

“YAOBAETBOPUTEAbLHO" -
Teopetnyeckoe
COAEPXAHME
OCBOEHO  YACTMYHO,  HO
npoBeAsbl HEe HOCHT
CYLLLECTBEHHOIO XapaKTEPQA,
HEODBXOAMMbIE YMEHMS
PABOThI C  OCBOEHHbIM
MATEPUAAOM B OCHOBHOM

Kypca

CAOOPMMUPOBAHDI,
OOABbLLUMHCTBO
MpeAyCMOTPEHHbIX
MPOrPAMMOM o0y4yeHMs
y4E€OHbIX 30AQHUM
BbIMOAHEHO, HEKOTOPbIE U3
BbIMOAHEHHbIX 30AQHMM

COAEPXAT OLLMOKM.

«(HeyAOBAETBOPUTEABHO) -

TeopeTmyecKkoe
COAEPXAHME  KYpPCA  He
OCBOEHO, HEODXOAMMbIE
YMEHUS HEe
CCOOPMUPOBAHBI,

BbIMOAHEHHbIE y4ebHble

30AQHUA COAEPXAT rpybble
OLLIMOKM
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