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1. O6mas xapakTepucTuKa padoyeii mporpaMMbl 0011e00Pa30BaTEIbHON THCIMIINHBI
«AudopmaTuka»

1.1. MecTo AucuMIVINHBI B CTPYKTYype o0pa3oBaTtenbHoi nporpammbl CI1O:

OobmeobpazoBarenbHas aucuuiuinHa «HpOpMaTHKa» sSBIseTCs 00s3aTENBHONW YacThIO
00111e00pa30BaTEIPHOrO MHUKJIA 00pa3oBaTebHOM Mporpammbl B cootBeTcTBUU ¢ OT'OC CIIO
no crnermanbHocTH 09.02.09 «Beb-pazpadboTkar

1.2. Heau U miianHupyemMblie pe3yJabTaThl 0CBOCHUS IMCIUILINHbI:
1.2.1. eau AUCUMILINHDBI

Copepxanme mporpaMMmbl  o0IIeoO0pa3oBarenbHOM TUCHUIUIMHBL  «HbOpMaTHKa»
HAMpaBJICHO Ha JOCTIKCHHE CICIYIOIIUX IIeJICH: OCBOCHHE CHCTEMbl 0a30BBIX 3HAHHIA,
OTpPaKAIONIMX BKJIA] MHGOPMATHKH B (JOPMUPOBAHHE COBPEMEHHOW HAYYHOW KapTHHBI MHUPA,
POJIb HHPOPMAIMOHHBIX TPOIIECCOB B COBPEMEHHOM OOIIECTBE, OMOIIOTUIECKUX U TEXHUYECKUX
cUCTeMaX;  OBJIQJICHUE  YMCHHSMHU  IPUMEHSATh,  aHaJIM3MPOBAaTh,  MPEOOPA30OBBHIBATH
MH(POPMALIMOHHBIE MOJIENIN PEATbHBIX 00BEKTOB U MPOIECCOB, UCIIONB3YS MPU 3TOM HU(POBEIE
TCXHOJIOTMM, B TOM YHUCJIC IIPHU H3YUCHUH APYIrux AUCHUILIMH; Pa3BHUTUC ITO3HABATCIbHBLIX
HHTCPCCOB, UHTCIIJICKTYAJIbHBIX 1 TBOPYCCKUX CcrIocoOHOCTEH ITyTEM OCBOCHMUA U UCITIOJIBb30BAHUA
METOI0B HMH(MOPMATHKH M UUGPOBBIX TEXHOJOTHH TPU H3YYEHUH PA3IUYHBIX YUeOHBIX
NPEMETOB; BOCIIMTAHHE OTBETCTBEHHOTO OTHOIICHHUS K COOJIFOJICHHIO ATHMYECKHX U IPABOBBIX
HOPM HH(GOPMAIIMOHHON JEATETLHOCTH, NMPHOOPETEHUE ONbITA HCIOJIb30BAHUS IHPPOBBIX
TEXHOJIOTUH B MHIWUBUIYaJbHONW W KOJUICKTUBHOW Y4eOHOH M IO3HABATEIbHOH, B TOM YHUCIIC
MIPOEKTHOM J1eATETHHOCTH.



1.2.2. Ilnanupyembie pe3yJbTaThl 0CBOEHHSs 001Ie00pa3oBaTebHOI JUCHUILIUHBI B c00TBeTcTBUM ¢ ®I'OC CIIO n Ha ocHoBe ®I'OC COO

Kon n
HauMeHOBaHHUe
bopmupyembIx
KOMIIeTeHI Ui

IInanupyemMble pe3yJbTaThbl 0CBOCHHS M CHUIJIUHBI

Oo0mme

JAucnunianHapHbie

OK 01. Bribupats
CIOCOOBI  PEIICHHS
3amaq
npodeccHoHaIbHON
AEATeNLHOCTH
NPUMEHUTEIBHO K
Pa3IUYHBIM

KOHTCKCTaM

B yactn TPYAOBOI'O BOCIIUTAHUS:

- TOTOBHOCTb K TPYAYy, OCO3HAHHE LEHHOCTH
MacTepCTBa, TPYIOIIO0UE;
- TOTOBHOCTD K AKTHBHOM JEATeIbHOCTH

TEXHOJIOTUYECKOM M  COI[MAJIbHOM HAINpaBJIE€HHOCTH,
CIOCOOHOCTH WHULIUUPOBATH, IJIaHUPOBATH u
CaMOCTOATEIbHO BBINOJHATH TAKYIO ESITEIbHOCTD;

- MHTEpPEC K paziu4yHbIiM cdepaMm mnpodeccuoHaTbHON
NEeSITeTbHOCTH,

OBJageHue YHHUBepCaJIbHbIMH
NMO3HABATEJIbHBIMU 1€HCTBUAMM:

a) 0a30Bble JJOrHYeCcKHe AeHCTBHS .

- CaMOCTOATENBHO (POPMYITHPOBATH M AKTYaJTU3UPOBATH

pobeMy, paccMaTpUBaTh €€ BCECTOPOHHE;

yueOHBIMU

- YCTaHaBIMBAaTh CYIIECTBEHHBI TNpPU3HAK WU
OCHOBaHUSl JUIsl CpaBHEHHUA, KJIacCUUKALIUU U
0000IIICHHS;

- OMMPEACIIAThL HEIN ACATCIIBHOCTH, 3aaBaTh IMapaMeETPbl
" KPUTCPUHU UX NOCTHIKCHUAA,
- BBIABJIATH 3aKOHOMCPHOCTH MW IIPOTHBOPECYHA B
pacCMaTprUuBACMBIX SABJICHUAX,
- BHOCHUTH KOPPCKTUBBI B HACATCIILHOCTH, OLCHHUBATDH

- IOHUMATh YTPo3y UHPOPMALMOHHOM 0€30MacHOCTH, UCIIOIb30BaTh
METO/bI M CpPEACTBA MPOTHUBOJCHCTBUS ITHM YIpo3am, COOIIONaTh
MepbI Oe3omacHocCTH, IpeA0TBPAIAOIIHE
pacnpocTpaHeHUe MEePCOHATBHBIX JaHHBIX; COOIIONATh TPeOOBaHUS
TEXHUKH 0€30IaCHOCTH M TMTHMEHBI IpU paboTe ¢ KOMIIBIOTEpaMu |
IPYTMMH  KOMIIOHEHTaMH IH(POBOTO

IIPpaBOBBIC OCHOBBI HCIIOJIBb30BAHHA KOMIIBIOTCPHBIX IIPOI'paMM, 0a3

HC3aKOHHOC

OKpYXXEHUS; ITOHUMATh
JTAHHBIX ¥ paboThl B ceTn HTEepHET;

- YMETb OpraHU30BbIBATH JHYHOE HH(POPMALIMOHHOE MTPOCTPAHCTBO C
WCIIOJIb30BAHUEM  PA3JIMYHBIX CPEACTB LU(MPOBBIX TEXHOJIOTHI;
MMOHMMAaHHUE BO3MOXHOCTEH LU(POBBIX CEPBUCOB I'OCYIAapPCTBEHHBIX
ycayr, UUQPOBBIX  00pa30BaTENbHBIX  CEPBHCOB;  MOHMMATh
BO3MOXHOCTH M  OTPaHMYEHMS TEXHOJOTMH HCKYCCTBEHHOTO
UHTEJUIEKTa B PA3JIMYHBIX O00JAcTAX; HMMETh MpEeJCTaBIeHHE 00
UCIIOJIb30BaHUM MH(POPMALMOHHBIX TEXHOJIOTUH B  Pa3IUYHBIX
npodeccroHalbHbIX chepax




COOTBETCTBUE PE3yJbTATOB IEJISIM, OLICHHBATh PHUCKHU
MOCJIEICTBUM ACATCIBHOCTH;

- pa3BUBaThb KPEATUBHOE MBIIUICHUE IPU PEHICHUU
YKU3HEHHBIX TIPOOIIEM

0) 0a30BbIe HcCJIea0BaTENbLCKHE JeiiCTBHA:

- BIAJCTh HaBBIKAMHU YYCOHO-HCCIEAOBATEIBCKON U
MPOEKTHOM  JESATEIbHOCTH, HaBBIKAMH pa3pelIeHus
pooem;

- BBISIBJISITh ~ NPUYUHHO-CJICICTBEHHBIE CBSI3U U
aKTyaJIM3UpOBaTh 3a/ady, BBIJIBUTAaTh THUIIOTE3y €€
pelieHusi, HaXOAuUTh apryMEHThI IS J0Ka3aTelbCTBa
CBOUX YTBEpXKICHHI, 3a7aBaTh MapaMeTpbl U KPUTEPUHU
pelIeHUS;

- QHAJIU3UPOBATh MOJYUYECHHBIE B XOJ/I€ PELICHUS 3a]1aui
pe3yabTaThl, KPUTUYECKH OLICHUBAThb X
JIOCTOBEPHOCTh, NMPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

- YMETh TEPEHOCUTh 3HAHUS B IIO03HABATEIBHYIO U
MPAKTUYECKYIO0 00JIACTH KU3HEACATEIHHOCTH,

- YMETh MHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX
oOIacreii;

- BBIJIBUTaThb HOBBIE WJIEH, MpEIJIaraTb OPUTHMHAIbHbBIC
MOAXObI U PELICHUS;

- CIOCOOHOCTh MX MCIOJIb30BaHHUS B IIO3HABATEIHHON U
COLIMAJIBHOM ITPaKTHUKE

OK
HUcnons3oBaTth
COBPEMEHHBIE

02.

B 00/1acTH IEHHOCTH HAYYHOI'O ITO3HAHMSA:
-c(OpMHUPOBAHHOCTH MHPOBO33PEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO pa3BUTHSA

- BIIaJIETh MPEJCTABICHUSIMU O POJH WH(GOPMAITUU U CBS3AHHBIX C
HEW TIPOIECCOB B TMPHUPOJE, TEXHUKE W OOIIECTBE; MOHATUSIMHU
«uHpopManms»,  «MHOOPMALMOHHBIA  TMPOLECCY,  «CHUCTEMay,
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CpeacTBa  TIOMCKa,
aHaIn3a u
HHTEPIpETAINN
nHpopmaruu u
WH(POPMAIIMOHHBIC
TEXHOJIOTUU TUTS
BBIIIOJIHEHUST 337124
npodeccHnoHATEHOM

JACATCIIBHOCTH

HAayKd M OOIIECTBEHHOW NPAKTHUKH, OCHOBAHHOTO Ha
KYJIbTYp, CIOCOOCTBYIOILIETO
CBOEro MecTa B [OMKYJIBTYPHOM MHUDPE;

Jaore OCO3HAHHUIO
- COBEpIICHCTBOBAHHE SI3bIKOBOW M YHMTaTEIbCKOM
KyIbTYpbl KaK CpEICTBAa B3aUMOJACHUCTBUS MEXITY
JIIOJIbMU U TI03HAHUSI MUPA;

- OCO3HaHHE LIEHHOCTH HAy4YHOW JesATEeNbHOCTH,
TrOTOBHOCTb OCYIIECTBIISITh MIPOEKTHYIO u
HCCIIE0BATEIIbCKYIO JIEATEIbHOCTh UHANBUYAIHO U B
rpynme;

OBJagenue YHHUBeEpPCAJIbHbIMHU yueOHBIMU

NMO3HABATEJIbHbIMHU JAelCTBUAMM:

B) padota ¢ uHgopmanmei:

- BJAJETh HaBBIKAMHM TOJy4YeHHs HHPOpMAIUU U3
HWCTOYHUKOB  Pa3HbIX CaMOCTOSITEIIBHO
CUCTEMATHU3ALMIO U

THUIIOB,
OCYIIECTBISITh TIOUCK, aHalu3,
MHTEpIpeTaluio HHGOpPMALUU pPA3IUYHBIX BHJIOB H
dhopm mpencTaBieHus;

- CO3/1aBaTh TEKCTHl B Pa3jM4YHbIX QopMmaTax ¢ y4eToM
Ha3HayeHUs: HHQOpMaLMM U LENEBOW ayJUTOPHH,
BBIOMpass ONTHUMalbHYIO (OpMy TMpEACTaBICHUS W
BU3YaJIH3alUy;

- OILICHUBATH JETUTUMHOCTD
nH(pOpMaIIUY, € COOTBETCTBUE MPABOBBIM U MOPAIILHO-

JOCTOBCPHOCTD,

OTUYCCKHUM HOpMam;,
- HCIIOJIb30BaTh CpeacTBa

TEXHOJIOTUN B

MH(OPMALIMOHHBIX U
KOMMYHHKAIIMOHHBIX pelieHun

KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OPraHU3alluMOHHBIX

«KOMIIOHEHTBI CHCTEMBI» «CUCTEMHBIHN 3 ek, «uHbopMarmonHas

CUCTEMay», «CUCTeMa YIIPABJICHUS»; BIIAJICHUE METOJAAMH IIOUCKA
uHpopmanmu B ceTd VHTEpHET; yMETh KPUTHYECKU OIICHUBATH
UH(POPMAIINIO, MOJYYCHHYI0 M3 ceTH MHTepHeT; XapaKTepu30BaTh
OOoJbIIINE JaHHBIC, TPUBOAUTH MPUMEPHl HCTOYHHUKOB UX TOJTYYCHUS
Y HaIlpaBIICHHSI UCTIOJIb30BaHUS;

- IIOHUMATh OCHOBHBIC TPUHITUITBI yCTpoiicTBa u
(YHKITMOHMPOBAHUS COBPEMEHHBIX CTAI[MOHAPHBIX W MOOWJIBHBIX
KOMIIBIOTEPOB; TCHIICHIIUN Pa3BUTHUS KOMITBIOTEPHBIX TEXHOJIOTHIA,
BJIQJICTh HABBIKAMU pPa0OTHl C OINEPANMOHHBIMA CHUCTEMAMH H
OCHOBHBIMH BHUJAMH IPOTPAMMHOIO OOCCIICUCHUS IS PEIICHHUS
y4eOHBIX 3aj1a4 110 BBIOPAHHOM CIIeIIUAIN3aIUH;

- UMETh NPEICTaBICHUS O KOMIIBIOTEPHBIX CETSIX M UX POJIU B
00 o0mmx npuHIUIAX pPa3paboOTKH U

(YHKIIMOHMPOBAHUS HHTEPHET-TIPUIIOKEHUIH;

COBPEMEHHOM  MHpE;
- TOHMMaThb OCHOBHBIE TNPUHIMIIBI JUCKPETH3AlMHU PA3TUUYHBIX
BUJI0B MH(OpMaLIMK; YMEHHUE ONpeAesaTh UH(POPMALIMOHHBIH 00beM
TEKCTOBBIX, Tpa(UYecKMX W 3BYKOBBIX MJAaHHBIX TPU 3aJaHHBIX
napamMeTpax JUCKpeTH3aIHH;

- yMeTh JIOTTYCKaIOII1e
OJIHO3HAYHOE JIEKOJUPOBAaHUE COOOIIEHU (TMpedUKCHBIE KOJIbI);
UCIIONIb30BaTh  MpOCTeHIIne KOTOpblEe  MO3BOJISIOT
OoOHapy>KUBaTh U UCIPABJIATH OUIMOKHU PH Mepeiaue JaHHBIX;
TEOPETUYECKUM

CTPOUTH HCPaBHOMCPHBIC KO/JBI,

KOJIBI,
- BIIAJIETh anmnaparom, IIO3BOJISIOIIUM
OCYIIECTBIISITh TMPEJCTaBICHNE 3aJaHHOTO HATypaJbHOTO YHCIA B
pPa3IUYHBIX CHUCTEMaxX CYHCICHHUS; BBITIOJHATH MpPeoOpa3oBaHUs

JIOTMYECKHX BBIPAXKEHUM, HCIOJIb3YS 3aKOHBI anreOpbl JIOTHKH;
OTpeAeNATh KpaTYalllnil MyTh BO B3BEILIEHHOM rpade 1 KOJINYECTBO
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3agad ¢ coOmrogeHueM TpeOOBaHMN APrOHOMUKH,
TEXHUKU O€3011aCHOCTH, TUTHEHBI, pecypcocOepeKeHHs,
MIPABOBBIX M ITHYECKUX HOPM, HOPM MH(OPMAIIHOHHOMN
0€e30IaCHOCTH;

- BIAJETh HaBBIKAMH pPACIO3HABAaHHUS W  3alIUTHI
nHpopManuu, nHpOpMaITMOHHON 0€301acHOCTH
JUYHOCTH

MyTe MeEXIy BEpIIMHAMH OPUEHTUPOBAHHOTO AIUKINYECKOTO
rpada;

- YMETh YHTATh U MOHUMATh MPOTPAMMBI, PEaTH3YIOIINE HECIOXKHBIC
IropuTMbl 00pabOTKM YHUCIOBBIX M TEKCTOBBIX JaHHBIX (B TOM
YHiClie MAacCHBOB M CHMBOJIBHBIX CTPOK) Ha BbIOpaHHOM IS
U3YYEHUS YHHUBEpPCATbHOM S3bIKE MPOrPAaMMHUPOBAHUS BBICOKOTO
ypoBHsi (Ilackans, Python, Java, C++, C#); ananusupoBarthb
QITOPUTMBI C HCIOJIb30BAHUEM TAOJHII TPACCUPOBKH; OMPEICISITH
0e3 WCIOJB30BAHUS  KOMITBIOTEpA  PE3yJbTaThl  BBIMOJTHCHHS
HECJIOKHBIX ~TPOTpamMM, BKIIOYAIONIMX [HUKJIbI, BETBJICHUS W
IO IITPOTPAMMBI, npu 3aJIaHHBIX UCXOIHBIX JAHHBIX;
MO (ULIMPOBATH TOTOBBIE MPOTPAMMBI JIJISl PEIICHUs HOBBIX 3aj1ay,
UCIONIb30BaTh UX B CBOMX IMPOrpaMMax B KauecTBE MOANPOTPaMM
(mpouenyp, byHKIHi);

- yMeTh peanu30BaTh OTalbl pPEIICHUS 3a7ad Ha KOMIIbIOTEpE;
YMEHHE pealli30BbIBaTh Ha BBIOPAHHOM JJisSi W3YUCHHUS S3BIKE
nporpamMMmupoBanusi Bbicokoro ypoBHs (Ilackans, Python, Java,
C++, C#) TumoBble airopuTMbl OOpaOOTKM YHUCEN, YHCIOBBIX
MOCIICZIOBATEIIFHOCTEH W MAacCHBOB: IPEACTABICHUE YHCIIA B BUJIC
Ha0opa TMPOCTHIX COMHOXKUTEJEH; HAXOXJIEHHE MaKCHMaIbHOU
(MUHMMaNBHOW) 1HMQPHI HATYpPaTbHOTO YHCIA, 3aMUCAaHHOTO B
CUCTEME CUHUCICHHS C OCHOBaHHEM, He mpeBbimarnmm 10;
BBIYHCIICHHE 00OOIIEHHBIX XapaKTEPUCTUK AJIEMEHTOB MAacCHBA WM
YHCIIOBOM TMOCIE0BATEILHOCTH (CYyMMBI, TMPOU3BEICHUS CPEIHETO
apu(PMEeTHIECKOTO, MHHHMAJIHFHOTO M MaKCHMAJLHOTO JJIEMEHTOB,
KOJIMYECTBA JJIEMEHTOB, YIOBJICTBOPSIONINX 3aJIaHHOMY YCJIOBHIO);
COPTUPOBKY 3JIEMEHTOB MaCCHBa;

- YMEeTh CO3/IaBaTh CTPYKTYPHPOBAHHBIC TEKCTOBBIC JOKYMEHTHI H
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JIeMOHCTPAIIMOHHBIE MAaTEePUaIbl C MCIIOJIb30BAHUEM BO3MOKHOCTEH
COBPEMEHHBIX MPOTPAMMHBIX CpPEICTB M OOJAUYHBIX CEPBUCOB;
YMEHHUE HCIIOJIb30BaTh TaOMUYHbIe (PESIIMOHHbIC) 0a3bl JaHHBIX, B
YaCTHOCTH, COCTaBJISATH 3alpochl B 0a3ax JaHHBIX (B TOM 4YHCIE
BBIYHMCIISIEMbBIE 3AIIPOCHI), BHIIOJIHATH COPTUPOBKY M IOKCK 3aruceit
B 0a3e JaHHBIX; HANIOJHATH pa3paboTaHHYIO 0a3y JaHHBIX; YMEHUE
UCIIOJIb30BaTh 3JICKTPOHHBIC TAOIMIIBI U aHAIU3a, MPEICTaBICHUS
U 00paOOTKM [aHHBIX (BKJIIOYAs BBIYMCICHHUE CYMMBI, CPEIHETO
apuMeTHuecKoro, HAWOONBIIETO W HAWUMEHBIIETO 3HAYCHUM,
pelieHre ypaBHEHUN);

- YMCTh HUCIIOJIB30BAaTh KOMIIBIOTCPHO-MATEMATUYCCKUEC MOACIIN IJIA

aHalJli3a 00BEKTOB n IMponucCCoOB: Q)OpMYJ'II/IpOBaTB cib
MOACIINPOBAHUA, BBIIIOJHATE aHAJINW3 PE3YJIbTATOB, IMOJIYYCHHBIX B
Xoae MOJCIIUPOBAHUSA; OLICHUBAThb aICKBATHOCTb MOJICIN

MOACIINPYEMOMY O6’beKTy HJIN IPOHECCCY; MPCACTABIIATD PE3YJIbTAThI
MOACIINPOBAHUA B HAI'TIAAHOM BUIC

IK
Ocy1iecTBIAThH
JOKYMEHTAIHOHHOE
obecrieueHune
nporiecca
peanu3alm
porpamMm
JOIIKOJIBHOTO
o0Opa3oBaHMUsl.

3.4.

- BIAQJETh HABBIKAMHM BEJEHHs JOKYMEHTAalluu B
OyMa)XHOM U DJIEKTPOHHOM BHE, OOecTeunBaronieit
OpraHU3alMI0 Pa3JIMYHbIX BHUJIOB JEATEIBHOCTH JETeH
PaHHETO ¥ JIOIIKOJIFHOTO BO3PACTa;

- HCIOJIB30BATh CPEACTBA HHPOPMALMOHHBIX U
KOMMYHHUKAIIHOHHBIX TEXHOJIOTHI B PEIICHUN
KOTHUTHBHBIX, KOMMYHUKAaTUBHbBIX U OpPraHU3allMOHHBIX
3aja4y Cc coOmojieHueM TpeOOBaHUIl APrOHOMHKH,
TEeXHUKU 0€30MacCHOCTH, TUTHEHBI, pecypcocOepeKeH s,
MIPABOBBIX M ATHYECKUX HOPM, HOPM HH(OPMAITHOHHOMH
0€30IaCHOCTH;- BJIJIeTh HABBIKAMU DPACIIO3HABAaHUSA U
3aIUTHI uH(popMaIuuy, nH(pOPMalOHHON
0€30IMaCHOCTH JIHYHOCTH,

- YMETh CO3/IaBaTh CTPYKTYPHPOBAHHBIC TEKCTOBBIC JOKYMEHTBI H
JIEMOHCTPAIIMOHHBIC MATEPHAIIBI C UCTIOJIH30BAHUEM BO3MOXKHOCTEH
COBPEMEHHBIX TIPOTPAMMHBIX CPEJICTB M 0OJIAYHBIX CEPBHUCOB;

- YMEHUE UCMOJIb30BaTh TaOIMYHbIE (pEeNAlMOHHbIC) 0a3bl JaHHBIX, B
YaCTHOCTH, COCTaBJISTH 3ampochl B 0a3ax MaHHBIX (B TOM YHUCIE
BBIUMCIISIEMbBIE 3alIPOCHI), BBITIOIHATH COPTUPOBKY U TOUCK 3amHCei
B 0a3e JaHHBIX;

- HaIOJIHATH pa3paboTaHHYI0 0a3y MaHHBIX; YMEHHE HCITOJIb30BaTh
AJICKTPOHHBIC TAOJHUIIBI JIJISI aHAIKM3a, MPEJCTABICHUS U 00paboTKH
CYMMBHI,
HauOONBIIET0O W HAUMEHBIIETO

JaHHBIX (BKJ'IIO'-IaSI BBIYHMCIICHUC CpEOHETO

apupMeTHIECKOTO, 3HAYEHUH,

pelLIeHNEe ypaBHEHUI)




2. CTpyKTYypa M cojJep:kaHue 00111e00pa3oBaTeIbHOM I CHUNITHHBI

2.1. O0beM JUCHUIIHHBI U BUbI y4eOHOH padoThI

Bup yueOHoii padoThl

O0beM B yacax®

O0bem o0pa3oBaTeIbHONM NPOrPaMMBbI JHCHUIINHBI

OcHoBHoOe€ coepxaHue 70
BT. 4.:

TEOpETHUECKOe 00yUueHue 16
MPAKTUYECKHUE 3aHSITUS 54
IIpodeccnoHaIbLHO-OPHEHTHPOBAHHOE CO/lep:KaHue (CoepKaHne 79
MPUKJIATHBIX M0)1y.11e17'l)1

Moayab 1. OCHOBBI AHAJIMTHKHY U BU3YAJIM3AIUH JaHHBIX* 36
BT. 4.

TEOpeTUIeCKoe 00yueHune 8
MPAKTUYECKHUE 3aHSITUS 28
Mopayasb 2. AHAJIMTHKA M BU3yaJu3anus JaHHbIX Ha Python* 36
BT. 4.:

KOHTPOJIbHBIE pabOThHI 2
MPAKTUYECKHUE 3aHSITUS 34
Moayab 3. OCHOBBI HCKYCCTBEHHOT0 HHTEJ/LJIEKTa™* 36
BT. 4.:

TeopeTHYecKoe 00ydeHne 14
MPAKTUYECKUE 3aHATUS 22
Monayasb 4. BBenenue B 3D moaempoBanue* 36
BT. 4.:

TEOpeTHYecKoe 00yueHue 6

1 o
ObpasoBaTe/ibHasn OpraH13aLmMsa ocyLLecTBASET BbIGOP ABYX Moayei




MPAKTUYCCKUC 3aHATUSA

30

Mopnyas 5. Pazpabdorka BeO-caiiTa ¢ HCIIOJIb30BAHHEM

36
KOHCTpyKTOpa Tnasaa*
BT. U..
TEOpETHUECKOe 00yUueHue 6
NPaKTUYECKUE 3aHATHS 30
Mopnyas 6. TexnoJsioruu npoaBu:keHust Beo-caiita B Unrepuere* 36
BT. U..
TEOpETHUECKOe 00yUueHue 10
MPAKTUYECKHUE 3aHSITUS 26
Monyan 7. BBenenue B Bed-pa3padoTKy Ha a3bike JavaScript* 36
BT. Y..
TEOpeTUIEeCKoe 00yueHune 14
MPAKTUYECKHUE 3aHSITUS 22
Mopayas 8. BBenenue B co3nanue rpaguyeckux n300paxeHui ¢ 36
nomoupio GIMP*
BT. Y..
TeopeTHYecKoe 00ydeHne 14
MPAKTUYECKUE 3aHATUS 22
IIpome:xxyTouynas arrecranus (AuddepeHuMpoOBaHHBIN 3a4eT) 2
HTOI'O 144
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2.2. TemaTu4yecKkuii IVIAH U coiep:KaHne TUCHUILINHBI « AHpopMaTHKa»

HaumenoBanue Conep:xanue yueOHOro MaTtepuasia (OCHOBHOE U PO(deccHoHAIBLHO- Oo0bem dopmMupyembie
pa3iesioB U TeM OPHEHTHPOBAHHOE), J1A00PATOPHbIE H NPAKTHYECKHUE 3AHATHS, IPUKJIATHON 4acoB KOMIIeTCHIIUH
MOYJIb (IIPH HAJTHYHUM)
OcHOBHOe coiep:KaHue

Paznea 1. Nudopmanus u nHGopMaLHOHHASA 1eATEJIbHOCTD YeJI0BeKa 22
Tema 1.1. OcHOBHOE coziepKaHue 2 OK 02
Nudopmanus u [Tousitue «HOp™Mausa» Kak GyHIaMEeHTaIbHOE TOHITHE COBPEMEHHON HAYKH.
HH(POPMALOHHBbIEC [TpencraBiaenne 06 OCHOBHBIX MH(POPMAITMOHHBIX ITPOLECCAX, O CUCTEMAX.
NPOoLecchl KonupoBanue nnpopmanuu Muapopmanus 1 uHGOpMaMOHHBIE TPOLIECCH

Teopetnueckoe o0yueHue 2
Tema 1.2. IToaxoasl k | OCHOBHOE COZEpIKAHME OK 02
H3MEpPEHHI0 [Toaxomp! K M3MepeHnto nHpopManuu (CouepKaTeIbHbIN, aa(paBUTHBIM,
HH(poOpMannu BEPOSATHOCTHBIN). Enunniiel n3mepenus unpopmanuu. MapopmannoHHbie 00bEKThI

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

uHpopmauuu. Ilepenaua u xpanenue uaopmaruu. OnpeneneHrue 00bEMOB

pa3IMYHbIX HOocuTenel nupopmanuu. ApxuB HHGOPMALIUU

[IpakTrueckue 3aHATHS 2
Tema 1.3. Komnbiorep | OCHOBHOE cojiepiKaHue 2 OK 02
u nudposoe IIpyuHIUITBI TOCTPOEHUS KOMITBIOTEPOB. [IpUHIINIT OTKPBITON apXUTEKTYPHI.
npeacTaBIeHue Maructpanbs. AnnapatHoe yCTpOMCTBO KoMIIbIoTepa. BHenHAsA namsaTs. Y cTpoiicTBa
uHpopmanuu. BBOAA-BbIBO/IA. [Tokonenus O9BM. Apxurexkrtypa 9BM 5 nokonenus. OcHOBHBIE
YcrpoiictBo XapaKTepUCTHKH KoMIbIoTepoB. [IporpamMuoe obecrnieueHue: kiaaccuukanus 1 ero
KOMIIbIOTEPA Ha3HaueHHe, CeTeBOE MPOrpaMMHOE obecrieueHne

Teopernueckoe o0yueHue 2
Tema 1.4. OcHOBHOE coniepKaHue 4 OK 02
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KoaupoBanue
uHdopmanuu.
CucreMbl CUHCICHUS

[IpeacraBienue o pa3IUYHBIX CUCTEMAX CUMCIEHUS, TPEICTABICHUE BEIIECTBEHHOTO
YHCJIa B CUCTEME CUMCIICHUS C JTI0OBIM OCHOBAHUEM, TIEPEBOJI YUCIIa U3 HEJAECATUIHOM
MO3ULIMOHHON CUCTEMBI CUYUCIICHUS B JECATUUHYIO, IEPEBO/] BEIIECTBEHHOI'O YUCIIA U3
10 CC B apyryrwo CC, apudmerndeckue aeiictus B pasabix CC.

[IpencraBieHne YUCIOBBIX JAHHBIX: OOIIUE MPUHIUIIBI TPEICTABICHUS TaHHBIX,
¢dbopMaThI IpeICTaBICHUS YUCEIL.

[IpencraBieHne TEKCTOBBIX JAHHBIX: KOJOBbIE TAOIHIIBI CAMBOJIOB, 00bEM TEKCTOBBIX
JTAHHBIX.

[TpencraBnenne rpadUIeCKUX JTaHHBIX.

[IpencraBienne 3ByKOBBIX JTaHHBIX.

[IpencraBienue BUACOIAHHBIX.

KoaunpoBanue naHHbIX TPOU3BOIBHOTO BUA

HpaKTI/I‘{CCKHe 3aHATHUA

Tema 1.5. Dy1eMeHTbI OCHOBHOE COJIep>KaHue OK 02
KOMOMHATOPUKH, OCHOBHBIE TIOHSTHS AITeOPHI JJOTUKH: BBICKA3bIBAHKE, IOTUYECKHE OTIepalii,
TEOPUH MHOKECTB M MOCTPOEHKE TaOIUIBl HCTUHHOCTH JIOTUYECKOTO BhIpaskeHus. ['paduueckuii meron
MaTeMaTH4ecKoi anreOps! noruku. [Tonstue MHOkecTBa. MOIIHOCTE MHOKECTBA. Oniepaiuu HaJl
JIOTUKH MHO’KeCTBaMU. Pelienune jornueckux 3aaa4 rpauueckium crocooom
[IpakTuueckue 3aHATUS
Tema 1.6. OcHOBHOE coziepKaHue OK 01
Komnebiorepubie ceru: | KomnbroTepHble ceTu UX kiaccudukanus. Padora B tokanbHOU ceTu. Tononoruu OK 02
JIOKAJIbHBbIE C€TH, CeTh | JOKaIbHBIX ceTel. OOMeH manHbiMU. [1oGanbHas cetb MaTepHeT. [P-agpecanms.
HNurepHer [TpaBoBbIe OCHOBBI pabOTHI B ceTh HTEpHET
Teoperuueckoe oOydeHue
Tema 1.7. Ciryk0b1 OcHoBHOE cofiepkaHue OK 02

HNurepHera

CnyxObI 1 cepBucsl IHTepHETA (JIEKTPOHHAS 110YTa, BUJCOKOH(pEPEHIINH, POPYMBHI,
MeCCeH IKepbI, cornaiibHble ceTn). [Touck B UHTepHETe. DNeKTpOHHAsT KOMMEPIIUS.
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LudpoBbie cCepBUCH TOCYAaPCTBEHHBIX YCIYT. JlocToBepHOCTH HH(POPMAIIH B
Nurepuere

[TpakTiueckue 3aHATH 2
Tema 1.8. CeTeBoe OCHOBHOE COJIepKaHUe 2 OK 01
XpaHeHHe JAHHBIX U Opranu3zanus JUIHOro HHPOPMAIIMOHHOTO MTpocTpaHcTBa. O0IavuHbIe XpaHUIUIIA OK 02
uu(poBOro KOHTEHTa | naHHbIX. Pa3ieneHue npas noctyna B o0nadHbIX XpaHunuimax. Komnekrusaas padora

Haj jokyMeHTamu. CoOmroieHne Mep 0€301acHOCTH, MPEAOTBPAIIAIOIINX HE3aKOHHOE

pacnpocTpaHEeHUE NEPCOHATIBHBIX JTaHHBIX

[IpakTueckue 3aHATHS 2
Tema 1.9. OcHOBHOE coziepKaHue 2 OK 01
HNudopmannonnas HNudopmanmonnas 6ezonacHocTs. 3amura napopmanuu. Madopmarmonnas OK 02
0e30IacHOCTh Oe3omacHoCcTh B Mupe, Poccuu. BpenoHnocHble mporpaMMbl. AHTUBHUPYCHBIE

nporpamMmel. besonacHocts B IHTepHETE (CETEBBIE YTPO3bl, MOILIEHHUUYECTBO). TpeHabl

B Pa3BUTUHU IHU(PPOBHIX TEXHOJIOTHIA; PHCKH U TPOTHO3BI HCIIOJIE30BAHUS HUPPOBBIX

TEXHOJIOTHI NPU pelieHnH MpodeccnoHalbHbIX 3aJauu

Teoperuueckoe oOydeHue 2
Pasnea 2. Hcnonb3oBaHue NPOrpaMMHBIX CHCTEM M CEPBHCOB 22
Tema 2.1. O6padoTrka | OCHOBHOE cOEpKAHNE 4 OK 02
uHopmanuu B TekcToBble TOKyMEHTBI. Bubpl mporpaMMHOro odecrneueHus s o0paboTKU TEKCTOBOM
TeKCTOBBIX uHpopmanuu. Co3gaHne TEKCTOBBIX TOKYMEHTOB Ha KOMIIbIOTEpPE (Orepaiuu BBOJA,
npoueccopax peaaKTUpoBaHuUs, popMaTHPOBAHUS)

[IpakTuueckue 3aHATUS 4
Tema 2.2. Texnosorun | OCHOBHOE COAEpKAHNE 4 OK 02
co31aHus MHoroctpannuHbie TOKyMeHTbl. CTpyKTypa 1oKyMeHTa. [ uneprekcToBbie JOKYMEHTHI.
cTpykTypupoBannbix | CoBmecTHas paboTa Haj gJokyMeHTOM. [11aboHbL.
TeKCTOBBIX [IpakTuueckue 3aHATHS 4
AOKYMEHTOB
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Tema 2.3. OcHOBHOE cojiepKaHue 4 OK 02
KoMmnblorepnas Kommnbrotepras rpaduka u e€ Buasl. @opMaTsl MyJIbTUMEIUHHBIX (ailyioB.
rpaguka u I'padpuaeckue penakropsl (IIO Gimp, Inkscape). IIporpamMmel 1o 3anucu u
MYJdbTHMEIHA penaktupoBanus 3Byka (I10 AynunoMacrep). [Iporpammel penaktupoBanus Bujaeo (110

Movavi)

[TpakTrueckue 3aHATH 4
Tema 2.4. Texnosiorun | OCHOBHOE CO/IEp)KaHNE 4 OK 02
o0paboTkmn TexHoMOTHH 00PAOOTKU PAIHMYHBIX OOBEKTOB KOMITBIOTEPHOU TpaduKu (PacTpOBEIE H
rpagu4ecKux BEKTOPHbIE U300pakeHus1, 00padOTKa 3ByKa, MOHTaX BHJIEO)
00bEeKTOB [TpakTHdeckue 3aHATH 4
Tema 2.5. OcHOBHOE coziepKaHue 2 OK 02
IIpencrasienue Buasl koMnbroTepHBIX Tpe3eHTanuid. OCHOBHBIE 3Tarbl Pa3paboTKH Mpe3eHTAIUH.
npodeccuoHaILHOM Anumarus B nipezentanud. [llabmonsl. Kommo3uius o0beKTOB NMpe3eHTaNH
uHopMaunu B BUjae [IpakTuueckue 3aHATHS 2
Nnpe3eHTaAlnH
Tema 2.6. OcHOBHOE coziepKaHue 2 OK 02
NHTepakTHBHBIE H [Tpuntmne! MynbTUMenUs. IHTepakTHBHOE MpeACcTaBleHue HHPOPMAITIH
MYJIbTUMeIHIHbIE [TpakTHyeckue 3aHATH 2
00beKTHI HaA caale
Tema 2.7. OcHOBHOE coziepKaHue 2 OK 02
I'mneprexkcrosoe A3k pazmetku runeprekcta HTML. Odopmiienne runeptekcToBoii cTpaHuisl. Beo-
NpeacTaBJIeHue CailThl U BEO-CTPAHUILIBI
uHpopmannu [TpakTHdeckue 3aHsTH 2
Paznea 3. NudopmannonHoe MogeMpoBaHHue 28
Tema 3.1. OcHOBHOE coniepKaHue 2 OK 02
Moaeau n [IpencraBienne o KOMINBIOTEPHBIX MOAENAX. Busibl Moaeneil. AJeKBaTHOCTh MOJIEIIH.
MO/ieJINpOBaHue. OcHOBHBIE 3TaIbl KOMIIBIOTEPHOTO MOJIEINPOBAHUS
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Jransl Teoperuueckoe oOydeHue
MO/1eJTMPOBAHUS
Tema 3.2. OcHOBHOE coziepKaHue OK 02
Cnuckn, rpadsol, Crpykrypa uapopmanun. Ciucku, rpadsl, 1epeBbsi. AJITOPUTM MOCTPOCHUS JepeBa
aepeBbsi peuieHuit
Teoperuueckoe oOydeHue
Tema 3.3. OcHOBHOE coziepKaHue OK 02
MartemaTuyeckue AJNTOPUTMBI MOJICTTMPOBAHUS KPAaTYAWIIHNX ITyTeH MEXy BEPIIMHAMU (AJITOPUTM
MO/1eJIu B JeiikcTpsl, MeTo] TMHAaMUYECKOTr0 IPOrpaMMUPOBAHUS). DJIIEMEHTHI TEOPUHU UTP
npogeccHOHAILHOM (BBIUTPBIIIHAS CTPATETHS])
odacTn [TpakTHyeckue 3aHsATH
Tema 3.4. [lonsiTue OcHOBHOE coziepKaHue OK 01
AJIrOpUTMA H [Tonsitue anropurma. CpoiicTBa anropurma. CriocoOsl 3anucu anropurmMa. OCHOBHbIE
OCHOBHbIE AITOPUTMUYECKHE CTPYKTYPBI. 3aIIUCh AJITOPUTMOB Ha S3bIKE IPOIPaMMHUPOBAHUS
AJIrOPUTMHUYECKHE (Pascal, Python, Java, C++, C#). AHanu3 anropuTMOB € IIOMOIIbIO TPACCHPOBOUHBIX
CTPYKTYPBI TabIH1L
[TpakTuyeckue 3aHATHS
Tema 3.5. OcHOBHOE coJiepKaHue OK 02
AHaJu3 anropuTmMoB B | CTpyKTypHUpOBaHHbIE TUIIBI JaHHBIX. MaccuBbl. BcriomorarenbHble alnropuTMel. 3a1auu
npogeccHOHAIbHOM MOMCKA JIEMEHTA ¢ 3aJJaHHBIMU CBOMCTBAMU. AHAJIU3 TUIIOBBIX AJITOPUTMOB 00pabOTKH
obJacTH YK CEJl, YUCIIOBBIX MTOCIIEN0BATEILHOCTEN U MACCUBOB
Teoperuueckoe oOydeHue
[IpakTueckue 3aHATHS
Tema 3.6. Ba3nl OCHOBHOE COJIepKaHNE OK 02

JAHHBIX KaK MO/IeJIb
npeaMeTHOH 00/1acTH

ba3bl maHHBIX KaKk MOJIENh MpeMeTHON 00aacTu. TaOauIbl U pesSIuoOHHbIC 0a3bl
JTAHHBIX

TeopeTI/Iqecxoe o6yquHe
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[IpakTueckue 3aHATUS

Tema 3.7. Texnosiorun | OCHOBHOE CO/IEpP)KAHNE OK 02
o0pabdoTkmn Ta6mmunerit mporteccop. [IpueMsl BBoa, peakTupoBanus, popMaTHupoBaHUs B
HH(pOpMaLNH B TabinyHOM Mpoueccope. Anpecanus. CoOpTUpOBKa, GUIbTPAIHs, YCIOBHOE
3JIeKTPOHHBIX dbopmaTupoBanue
Tabdaumax [TpakTH4eckue 3aHsTH
Tema 3.8. @opmyusl 1 | OCHOBHOE coJiepKaHHE OK 02
(pyHkuuu B ®Dopmynsl U QYHKIIUU B JIEKTPOHHBIX Tabnuiax. BerpoeHHbie pyHKIMH 1 UX
3JIeKTPOHHBIX UCIONIb30BaHue. MareMaTuueckue u ctaTuctuueckue ¢pyHkiun. Jloruueckue GpyHKuuu.
Tabdaumax OunancoBble pyHkuuu. TexcToBble pyHKIMH. Peanu3anus MaTeMaTnyecKux Mozenei B
AIEKTPOHHBIX TaOIHIIAX
[IpakTueckue 3aHATHS
Tema 3.9. OcHOBHOE coziepKaHue OK 02
Busyanuzauus Busyanuzanus JaHHBIX B 3J€KTPOHHBIX TaOIHIax
JTAHHBIX B
IEKTPOHHBIX IIpakTHueckue 3aHATHS
Tabannax
Tema 3.10. OcHOBHOE coziepKaHue OK 02
MopnenupoBaHue B MogenupoBaHue B 3JIEKTPOHHBIX TabUIax (Ha mpuMepax 3aga4 u3 npodheccuoHaIbHOM
3J1eKTPOHHBIX obnactn)

Tabdaunax (Ha
npumMepax 3ajaay u3
npodeccuoHaIbLHOM
o0J1acTn)

[IpakTrueckue 3aHATHS

IIpodeccnonaibHO-OpHMEHTHPOBAHHOE COJEPKaHUE (COoAepKaHUe TPUKJIATHOTO MOIlyJIﬂ)Z

2 v
O6pasoBaTtenbHas OpraHM3aLLmMa OCyLLEeCcTBAAET BbIBOP ABYX MoAy e

16



Ipukaagnoiit moxyab | OCHOBbI AHAJTUTHKH M BU3YAJIU3AIUN TAHHBIX 36
1
Tema 1.1. Moaenu Coneprxanue 8 OK 02
JAHHBIX Hancrpotika Excel Power Pivot, TabnuyHoe npeacTaBieHUE TaHHBIX, SKCIIOPT JaHHBIX, TIKS...

MO/JIEJIH TaHHBIX, OOJIbIINE JIAHHBIC

Teoperuueckoe oOydeHue

[IpakTrueckue 3aHATHS
Tema 1.2. Coneprkanue OK 02
Busyanusanus Ananutnueckuir  cepBuc  Yandex Datalens: OOmuii  00630p, BO3MOXKHOCTH. IIK...
AAHHBIX Perucrpamus, wunrepdeiic. Mapkermneiic, noakmoyenue. Co3naHue YapTOB U

anoopI0B

Teoperndeckoe oOydeHue 2

[IpakTrueckue 3aHATHS 4
Tema 1.3. IloToxkn Conepxxanue 6 OK 02
AAHHBIX IIK...

Ananmutnueckuit cepBuc Yandex Datalens: [lotoku npansbix. [loakitoueHue

cueTynKy Yandex MeTpuKH

Teoperuueckoe oOydeHue 2

[IpakTueckue 3aHATHS
Tema 1.4 Ilpunsitue Conepxanue 6 OK 02
pelIeHnii HA OCHOBE Ananutnueckuit cepsuc Yandex Datalens: IlpunsTHe pemieHuii Ha OCHOBE JaHHBIX. lIK...
AAHHBIX ['eonannbie. TennoBbie KapThl

Teoperuueckoe oOydeHue 2

3 o o
Otpakaetca MK, anemeHT KoTopol popmupyeTca NpuKAaaHbIM Moaynem (NpodeccroHabHO-0PUEHTUPOBAHHbBIM coaepKaHuem) B cooTseTcTBumM ¢ PrOC peannsyemon
npodeccuun/cneumansHoctn CNO
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[IpakTueckue 3aHATUS

Tema 1.5 IlpoexTHas Conepxanue 10 OK 02
pabora. Keiic ananu3a | Ananmutuuecknii ceppuc Yandex Datalens: PaGora c¢ paraceramu. Keiic anammza IIK...
AAHHBIX JTAHHBIX

[IpakTrueckue 3aHATHS 10
IIpukjaagHoi MOaYJIb | AHAJIMTHKA M BU3yaJM3anus JaHHbIX Ha Python 36
2
Tema 2.1. Beenenue B | Conepxkanue 2 OK 02
SI3BIK WuTepakTuBHas cpeaa nporpammupoBanue Ha Python. BBoj 1 BbIBO TaHHBIX. IIK...
NPOrpaMMHUPOBAHNS Oyukuuu print(), input(). Tunsl ganHbpIX. MaTeMaTHuyecKue onepamuy ¢ HeIbIMU |
Python BEIIIECTBEHHBIMU YHCIAMHU

[IpakTrueckue 3aHATHS 2
Tema 2.2. Conepxanue
OcHOBHBIE [ToHsiTHE TOTUYECKUX BbIpaKEHUU U ornepanuil. JIM3bIOHKIMSA, KOHbIOHKIIWA, OK 02
AJITOPUTMHYECKHUE orpunanue. Tabauua ucruanoctu. [Iposepka ycnosus B Python. Cunrakcuc lIK...
KOHCTPYKIHH HA unctpykuuii if, if-else, if-elif-else. Peanuzanus nuknnveckux anroputmos B Python.
Python Oynukus range(). Cunrakcuc nukia for, nukna while

[TpakTrueckue 3aHsATHS 4
Tema 2.3. Conepxxanue 6 OK 02
Pabora co cnuckamu u | [Tonstue cnucka B Python. Coznanue u cuntbiBanue ciuckoB. OyHKIIMHM U METOJIbI lIK...
CJI0BapsIMHU cnuckoB. [lonstue cnoBapst. OTinnuus cinoBapeit oT cniuckoB. Co3/iaHue cioBaps.

Meroas! cinoBapeil. [IpuMeHeHNe CIMCKOB U CIIOBAPEN B PEAIbHBIX 33/1a4ax.

[IpakTueckue 3aHATHS 4

KontpomnbHbie paboTbl 2
Tema 2.4. Conepxxanue 8 OK 02
AHAJINTHKA JaHHBIX [TonsiTue nanHbIX, Oonpmnx AaHHbIX. Habops! nannbix. [Tnardopma Kaggle. lIK...

Ha Python

bubnunoteka Pandas. O6bektsl Series u DataFrame. [onyuenue obuiei nHGopMaimu o
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JaHHBIX. HHI[CKC&L[I/ISI 110 YCJIOBUAM U UBMCHCHUC JaHHBIX B Ta6JII/II_[aX.

[TpakTuyeckue 3aHATHS 8
Tema 2.5. Coneprkanue 6 OK 02
AHaJIN3 JaHHBIX HA [ToHsiTHE CTATUCTUKH, OIUCATENBHON CTATUCTUKU. ONMCATEIbHBIA aHAIU3 JaHHBIX. IIK...
NPAKTHYECKUX OcHOBHBIE OIKCATENbHBIE CTATUCTUYECKHE BETUYUHBI (4ACTOTa, CpeHee
npuMepax apudMeTHuecKoe, MeIUaHa, MOJa, pa3Max, CTAaHIAPTHOE OTKIOHEeHHE). DyHKINH

onucatenbHo# cratuctuku B Python Pandas. IIpakTika BEIYMCICHHS OMHCATETBHBIX

cratucTrueckux BenuuuH B Python Pandas

[IpakTuyeckue 3aHATHS 6
Tema 2.6. Conepxanwne 6 OK 02
OcHOBBI HeoOxoaumMocTh BU3yanu3aiu JaHHBIX A5 aHau3a. [loHsTHe HaydHOl rpaduKy. lIK...
BU3YAJIU3ALUU bu6nuorexa Matplotlib. [Tousitue pucynka B Matplotlib. OcHoBHBIE BubI TpadUKOB
JAAHHBIX (TUCTOrpaMMBbI, TUarpaMMBbl pacCcesiHUs, [uarpaMmma pa3maxa, JTMHeHHbIH rpaduk,

KpyroBasi IuarpaMma, TerioBbie KapThl). OCHOBHBIE rpaduueckrie KOMaHbl B

Matplotlib

[TpakTuyeckne 3aHATHS 6
Tema 2.7. Conepxanue 4 OK 02
IIpoexTHasi paboTa XapakTepucTuKa OCHOBHBIX ATAroB Ipollecca aHanu3a JaHHbIX. [[0AroToOBKa JaHHBIX. IIK...
«AHaIU3 00JIbIIUX HccnenoBanue U BU3yanu3aius AaHHbIX. [locTpoeHue npeackazareIbHOW MOJICITH.
JAAHHBIX B WuTepniperanus pe3ynbTaToOB aHaIu3a. Peannsaiys OCHOBHBIX TAroOB Mpoliecca
npogeccHOHAILHOM aHaM3a JaHHBIX Ha MpuMepe Habopa JaHHBIX U3 MpodecCHOHATBHOU chepbl
chepe» [TpakTrueckue 3aHsATHS 4
Mpuxaaanoi Moayiab | OCHOBBI HCKYCCTBEHHOT0 HHTE/VIEKTA 36
3
Tema 3.1. Conepxxanue 2 OK 02
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HcekyccTBeHHBbIM
HHTEJJIEKT: MOHATHE,
cepbl npuMeHeHUs

CyImHOCTb NOHATHUSA “UCKYCCTBEHHBII MHTEIJUIEKT , UCTOPUS Pa3BUTHSI HCKYCCTBEHHOTO
MHTEJUIEKTA, «CIIA0bIil» HCKYCCTBEHHBIN UHTEIIEKT, «CUIBHBII HCKYCCTBEHHBIH
UHTEJUIEKT, Chpepbl IPUMEHEHHUS U MIEPCIIEKTUBBI PA3BUTHS UCKYCCTBEHHOTO HHTEIUICKTA

Teopetnueckoe o0yueHue

[IpakTrueckue 3aHATUS

IIK...

Tema 3.2. Mammnanoe | Coxaepxanue OK 02
o0y4eHue: nmoHsATHE, [ToHsTHE M BUABI MAITMHHOTO 00yUeHUs; 00y4YeHHUe ¢ yuuTeaem, ooyueHne 6e3 IIK
BHU/IbI YUHTeIN, 3a/1a4a PEerpeccyH, 3a1a4a Kinaccu(uKaIyy, 3a/1a4a KJiacTepu3alun, oToop

JAHHBIX JJIS1 MOAETH MAIlIMHHOTO O0yUYeHHSI

Teoperndeckoe oOydeHue

[TpakTuyeckue 3aHATHS
Tema 3.3. DTanml Coneprkanue OK 02
pa3padOTKH MOJe/IH Oransl pa3pabOTKU MOJIENHM MAaTMHHOTO 00y4eHUs: ONpeiesieHue 1IeNn U 3a1a4 (LIeb 1IK
MAIINHHOI0 00y4eHHUsl. | KaK MOJIEJb Pe3yiIbTaTa, OTINYHS LEeNU OT 33124, METPUKH JIJIsl OLICHKH Pe3yibTara),
bubéanorexn cOOp U MMOATOTOBKA JaHHBIX, pa3paboTKa MOJIENH, TECTUPOBAHUE MOJIENH (BaIuaaLus
MAIIHHHOIO 00y4eHust | monenn). [IpoGnemsl nepeoOydenns. bubnroTexn MammmHHOTO 00y4YeHHS

Teoperuueckoe oOydeHue

[TpakTyeckue 3aHATHS
Tema 3.4 JIuneiinas Conepxanue OK 02
perpeccust [TonsiTre nuHeHON perpeccuu, nenesas GyHKIUS, IMHEHHOE ypaBHEHUE, 1IK

FOMOCKEJaCTUYHOCTb JaHHBIX; MOA00pP KO3 (HULIMEHTOB JTUHEHHOIO ypaBHEHUSI.

Coznanue, 00y4eHue 1 OlleHKa MOJEIH JIMHEHHOM perpeccuu; HeMuHEeHbIe (PYHKIINH

Teopernueckoe 0OyueHUs

[TpakTuyeckue 3aHATHS
Tema 3.5 Conepxxanne OK 02
Kaacenpuxanus. [enu u 3agaun kinaccudukanuu. [pumMeps! pemeHus 3agayu KiIacCUPUKALUH C IIK
Jlorncruyeckas MOMOIIbIO0 UCKYCCTBEHHOTO MHTeIIeKTa. JInHeHbIH KiaccudukaTop, THIepIiIoCKOCTb,
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perpeccusi

OuHapHas Kiaccu(UKaus, MyJIbTHKIACCOBAs KiIaccu(UKalus; Co3JaHue, 00y4eHue u
OLIEHKA MOJIEJIN JIOTUCTUYECKON PErPECCHH.
Marpuiia ommb0K, METPUKHU KauecTBa JOTMCTHIECKOM perpeccuu

Teopetnueckoe o0yueHue

HpaKTI/I‘IGCKI/Ie 3aHATHUA

Tema 3.6 lepeBbsi Conepxanue OK 02
pewmennii. Ciayyaiinbiii | JlepeBo pemenuii, aTpudyTsl, 3 (HEeKTUBHOCTD pa3OMeHus, TIIyOUHa IepeBa, uaes 1IK
Jjec IrOpUTMa CIy4ailHOTO Jieca, IPUHIUI MYAPOCTH TOJIIIbI, CIIY4alHbIH JIeC IS peLICHUS

3a[a9u KIacCu(UKAIH U PErpeCCun

Teoperuueckoe oO0yueHue

[TpakTuyeckue 3aHATHS
Tema 3.7 Conepxanue OK 02
Kaacrepusanus Knacrepuzanusi, anroputm k-cpenHux, EHTPOU, paCCTOSTHIE MEX/y TOUKaMHU, 1IK

pelIeHre 3aJaul KJIacTepU3aluu

Teoperuueckoe oOydeHue

[TpakTuyeckue 3aHATHS
Tema 3.8 O606menue | Conepxkanue
U CUCTeMaTH3auus Boinonnenue npoekTHON padoThl «Co3/1aHne CHHKBEWHOB U BU3YaJIbHOM KapThl 3HAHUM OK 02
OCHOBHBIX NOHATHII 10 | IO MALTMHHOMY O0YYCHUIO» IIK
MallTHHHOMY IIpakTHueckoe 3aHsaTHE
00y4eHHI0
Tema 3.9 PazpaGorka | Coxep:kanue OK 02
MO/1eJI1 MAIIMHHOI0 Brimonnenue npoektHoi pabdota «Pa3zpaboTka MOJEIN MATMHHOTO O0Y4YeHUs IS IIK

o0yueHus 1Jis
peleHus 3axauu
KJIaccupuranmu

peleHws 3a/1a91 KiIaccuUKaIimy: N3ydeHne, aHajan3 i mpeoOpa3oBaHne TaHHbBIX;
BBIOOp MOjIeNH, ee 0O0yUYeHHE; OIICHKA KauecTBa padOThl MOJIENH; pa3padoTKa
Mpe3C€HTallN, BBICTYIIJICHUC

[TpakTueckue 3aHATHS
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IIpuxknagnoit moayas | OcHoBbl 3D MoaeupoBaHus 36
4
Tema 4.1 Cucrema Coneprxanue 2 OK 02
TPEXMEPHOIo CucreMbl aBTOMAaTU3UPOBAHHOTO IMPOEKTUPOBAHMS: HUCTOPUS, Ha3HAUCHUE, MPHUMEPHI. IIK...
MOJeJTUPOBAHMS KOMIIAC — KOMIInekc ABromarusupoBanHubix Cucrem. 3anyck cuctembl KOMITAC-
KOMITIAC-3D LT. 3D. UnTtepdeiic cuctemsl
OxHo JlokymeHTa Teopernueckoe 00yueHuE 1
[IpakTueckue 3aHATUS 1
Tema 4.2 OcHOBHBIE Coneprkanue 10 OK 02
NpHeMbI CO3JaAHUSA [TocTpoeHue reoMeTpUYECKUX MPUMUTHBOB (OTPE3KOB, MPSMOYTOJIHHUKOB, IIK...
reOMeTpPHYECKHUX Tesl OKPYXHOCTH). MHOTOTpaHHUKH U TeJia BPaIleHHsI: BUIbI MHOTOIPaHHUKOB, JIEMEHTHI
(MHOrOrpaHHMKH, TeJIa | MHOTOTPaHHUKA, TPHUMEPHI T€OMETPUIECKHX TEJl, OTPAHUYCHHBIX TNIOCKUMU
BpallleHHs1, 3CKH3bI, MOBEPXHOCTSIMH, SJIEMEHTHI TEJl BpalleHus (04epKoBast 00pa3yromiasi, OCh BPaICHHS,
rpynmnsbl MOBEPXHOCTh BpallleHus, OCHOBaHHE). OCHOBHBIE IPUEMBI TIOCTPOECHHUS
reOMeTpPHYECKHX TeJI) | MHOTOIPaHHUKOB U Tel BpaieHus. [loctpoenue acku3oB. Co3naHue rpymnbl
FEOMETPUUECKUX Tell
Teoperuueckoe oOydeHue 2
[IpakTuueckue 3aHATHS 8
Tema 4.3 Conepxanue OK 02
PepaktupoBanne 3D | CymHOCTD MOHATHS «PETAKTHPOBAHHUEY, 33a4l PEIaKTHPOBAHUS ICKU30B, 3d 12 IIK...
moneneii. Cozpanue 3 | mMozenel, ocCHOBHBIE cIoco0bI penaktupoBanus 3 D moxeneit. Co3ganue 3 D moxeneii ¢
D mopaeneit. Orceyenne | sjaeMeHTaMM 3akpyriieHus (ckpyrienus) u packamu. Coznanue 3d moaeneit no
YaCTH AeTaJH IUIOCKOMY 4epTEXY OCPEACTBOM OIlEpaluy «BpallleHus». Pacceuenue neranm
IJIOCKOCTBIO
Teoperuueckoe oOydeHue 2
[TpakTHueckue 3aHATHS 10
Tema 4.4 Co3nanue 3d | Conepxanue 12 OK 02
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MojeJiell mpocreidmmx | Beimonnenune npoekTHo# paboTsl «Co3nanue aBTopckux 3d Mozeneii»: BEIOOp IIK...
00beKTOB IPOCTEUIINX 00BEKTOB (OBITOBBIX, TEXHUYECKUX U CTPOUTENBHBIX) JUIS CO3IaHUS
MOJIeNU (CaMOCTOATEIBHO MU C IOMOIIBIO IIpenoaBaressi); 000CHOBaHUE BHIOOpa,
CO3/1aHHE MOJIETIN 00BEKTa, MOATOTOBKA MPE3ECHTALIMH U MIPE/ICTABICHHUE BBITIOJTHEHHON
MOJIEH
[IpakTrueckue 3aHATHS 12
Mpuxaaanoii moayab | Pazpadorka Bed-caiiTa ¢ Hcnob30BaHUEM KOHCTpPYKTOpa Tuiabaa 36
5
Tema 5.1. Coneprkanue 4 OK 02
Koncrpykrop Tuabaa | O6muii 0630p. BosmoxkHoCcTH KOHCTpYKTOpa. brubnmoreka 6mokoB. I'padudecknii lIK...
penaktop Zero Block. ITanens ynpasnenus caiitamu. Beioop tapuda. Dxcropra Koaa
Teoperudeckoe oOydeHue 2
[TpakTHyeckue 3aHATHS 2
Tema 5.2 Co3aanue OCHOBHOE COJIep>KaHue 4 OK 02
caiita Coznanue caiita. Hauano padotsl. Hactpoiiku. lpudt. Liser. Coznanue namox. lIK...
Teopernueckoe o0yueHue 2
[IpakTrueckue 3aHATHS 2
Tema 5.3. Co3nanune Conepxxanue 4
Pa3JIMYHBIX BH/I0B Co3nanue crpanull. Cnucok crpaHuil. PaboTa ¢ OTenbHBIMU CTpaHUIIAMU (HAaCTpoiika,
CTpaHull HPEANpPOCMOTp, MyOIUKalus, peAaKTUPOBAHUE, CITUCKH )
[IpakTueckue 3aHATHS 4
Tema 5.4. Conepxanue 4 OK 02
Cranpaprublie 0010k | Co31aHue JIPHIUHTA U3 CTAaHAAPTHBIX OJIOKOB Ha BRIOPAHHYIO TEMY IIK...
[TpakTHdeckue 3aHATH 4
Tema 5.5. [lanenn Conepxxanue 4 OK 02
HABUT AU Hynesoii 0110k (co3qanue, naHeId HaBUTallMK, JOCTYIHbIE 3JeMeHThl). Pabota ¢ IIK...

TCKCTOM, I/1306pa)KeHI/I$IMI/I U BHUCO
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[IpakTrueckue 3aHATHS

Tema 5.6. Hacrpoiika | Coxep:xanue 6 OK 02
IJIABHOM CTPaHULbI CaiiT: HacTpoiKa IoMeHa, BLIOOD IJIaBHOM CTPAaHMIIBI, CTATUCTUKA, SIHACKC METPHKA, IIK...
Hactporika HTTPS.
Teopernueckoe oOydeHue 2
[TpakTuyeckue 3aHATHSA
Tema 5.7. IIpoexTHas Conepxxanue 10 OK 02
pabora c [TpoextHas pabota «Co3aHre UHTEPHET-MarasuHa IIK...
HCIIOJIb30BaHUE [TpakTHYECKHE 3aHATHS 10
KOHCTpyKTOpa Tuinbaa
IIpukaagHoi MOLYJIb TexHoJsiornu npoaBu:KeHusi Bed-caiita B UnTepHere 36
6
Tema 6.1. UnTepHeT- Conepxxanue 6 OK 02
MapKeTHHT WHTepHeT-MapKEeTUHT: TIOHATHE, HHCTPYMEHThI IHTepHEeT-MapKeTUHTIa, UCCIIEJOBAHNE IIK...
KaK 3JIEMEHT UHTEpPHET-MapKeTHHTa
Teopetnueckoe o0yueHue 2
[TpakTyeckue 3aHATHS 4
Tema 6.2. MeToabl Conepxxanue 6 OK 02
NPOJBUKEHUS B banHepHas ¥ KOHTEKCTHAs peKiIaMbl, peKkjlama B pacchlIKax, pekyiama B 6iorax, IIK...
HNurepHere C000111eCTBaX, COLIMANIBHBIX CETSIX; BUPYCHBIN MapKETUHT
Teopernueckoe o0yueHue 2
[TpakTyeckue 3aHATHS 4
Tema 6.3. Paznuunbie | OCHOBHOE COAEpKaHNE 6 OK 02
croco0bI padoThI ¢ Crioco6b! nostyueHust Tpaduka: onpeaenaeHue Tpapuka, OCHOBHbIE CIIOCOOBI OTYUYESHUS lIK...
KOJIMYECTBOM Tpaduka, 0cobeHHOCTH KOHTeKCTHOU pekiambl, SEO u SMO npoasuxeHus
noceTuTes e Teopernueckoe o0yueHue 2
[TpakTueckue 3aHATUS 4
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Tema 6.4. IlouckoBasa | Coxnepxanue 6 OK 02
ONTHMU3AIHUS Ontumusanus koHTeHTta i Sanekc, Rambler u Google, nnaekcupoBanue caiita IIK...
KOHTEHTAa IIOUCKOBBIMHU CHCTEMaMHU

Teopernueckoe oOydeHue 2

[TpakTnyeckue 3aHATHSA 4
Tema 6.5. Pexnamuas Conepxanue 6 OK 02
KaMIIaHUH B CETH [TnanupoBaHue U MPOBEJCHNE PEKIAMHOIN KaMITaHUH - IOCTAaHOBKA I1eJiei, BEIOOp /HiTH lIK...
WuTepuer pa3paboTka HHCTPYMEHTOB, MECCEIXK, BEIOOP TUIOIIAA0K, OI0JKET, OIIEHKA

a3 dexTuBHOCTH

Teopetnueckoe o0yueHue 2

[TpakTuyeckue 3aHATHSL 4
Tema 6.6. [IpoekTHas Conepxanmne 6 OK 02
pabora [TpoextHas pabota «IIpoexkTupoBanue pekinaMHON KamnaHuu B IHTepHeTe 1uist IIK...
«IIpoextupoBanue KOHKPETHOW MPOAYKIIUU/PEIICHUS/KOMITAaHUN/OpTraHN3 A
PEKITaAMHOM KaMMaHuH B | [IpakTHYecKUe 3aHSTHS 6
WNHurtepHere»
IIpuknagnoit monyns | Beenenue B BeO-paspadoTKy Ha si3bike JavaScript 36
7
Tema 7.1. Cunrakcuc | Conepxkanue 2 OK 02
U OCHOBHbIE IOHATHA | BripaxkeHus, onepaTopsl, 1oO0ouHbIe 3()(PEKTh, THCTPYKIMH, BBOA-BbIBOJ. [loHsATHE IIK...
JavaScript o0BexTa u Jutepana. IBomtonus cranaapra ECMAScript

Teoperuueckoe oOydeHue 2
Tema 7.2. Ynpasienune | Conep:xanue 2 OK 02
nakeramu u Cucrema nakeros npm. Maunuanuzanus npoekra. Coznanue daiina package.json. IIK...
3aBUCUMOCTSIMH JleBenornepckue 3aBUCUMOCTH

[TpakTueckue 3aHATUS 2
Tema 7.3. Conepxxanue 2 OK 02
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Ilepemennblie u OO0®bsBICHNE IEPEMEHHBIX. DTall KOMIWISIUY U 3Tan ucnoidHenus. Ommuoka IIK...
00J1aCTH BUTHUMOCTH. ReferenceError u Bo30yxnenue uckimoueHus. [ modansHbie nepeMeHHbie. BUIUMOCTh
IIpuMuTHBHBIE Ha ypoBHe 0sioka. CpaBHEHHE TPUMUTHBHBIX 3HAYCHUI
00beKTHBbIE THIIBI [IpakTuueckue 3aHATUS
AAHHBIX
Tema 7.4. TypeScript u | Conepxxanue OK 02
cTaTH4ecKas Tumnb! nanapx. OOBsSBICHUE ¢ aHHOTANWEH T, TPaHCIHIISIHS U 3aITyCK TPOEKTA. IIK...
Tunu3anusa. @ynkuuu | OO0bsBIeHHE (B TOM YKCIIE C aHHOTAIMEH) 1 BBI30B (DYHKITHIA
KaK CTPYKTYPHBbIi Teopernueckoe 00yueHuE
3JIEMEHT CUCHapus U [IpakTuyeckue 3aHATHS
KAaK THI JaHHbIX
Tema 7.5. OcHOBHOE coziepKaHue OK 02
Yupasasiromme NmMnepaTuBHbIN NOAXO0 K CO3IaHUIO KOAa nporpamMMsl. MHCTpyKIuM Kak IIK...
KOHCTPYKIHH IIPOTUBOINOJIOKHOCTD BhIpaxkeHUI. TepHapHblii onepaTop u uncrpykuus If..else

[{ukIBl CO CYUETUNKOM, IPENYCIOBUEM/TIOCTYCIOBUEM, UTEPALIUOHHBIE

Teopernueckoe o0yueHue

[IpakTuueckue 3aHATHS
Tema 7.6. CTpoku n Copnepxanue OK 02
OMHapHBbIE JaHHBIE. Crpoka Kak IpUMUTHBHBIN TUI JaHHBIX. [lepeOop CTpoKH ¢ TOMOIIBIO UTEpALIUit IIK...
Peryasipabie for..of, ucnonpzoBanue KOuukoaa B JavaScript. OTinune OMHAPHBIX JAHHBIX OT CTPOK.
BbIpasKeHHU ITouck coBnaaeHnii ¢ PEryJIsIpHBIM BBIPA)KEHUEM

Teopernueckoe 00yueHue

[TpakTryeckue 3aHATHS
Tema 7.7. MaccuBbl 1 | Cozepkanue OK 02
MHO’KeCTBa MaccuBbl Kak HA0OpBI 3HAUE€HUI pa3HbIX TUIIOB, JOMYCKAIOIIMX UTEPALUIO. 3a1aHue lIK...

MaccHBa JiutepaioMm. MeTtoibl MaccuBoB, B ToM uncie forEach u reduce. Bzaumuebie
npeoOpa3oBaHus MaCCUBOB U CTPOK. MHOKeCcTBa Kak HA0Opbl HE MOBTOPSIOIINXCS
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3Ha4yeHuil. [lonyuenne MHOXKECTBA U3 MacCUBa

Teoperuueckoe oOydeHue 2
[TpakTuyeckue 3aHATUSA 2
Tema 7.8. Coneprxanue 6 OK 02
JIntepajabHble JlutepanbHble 00OBEKTHI KaK KOJUICKIIUH CBOMCTB U METOJI0B. OTINYHS JTUTEPATHHBIX lIK...
o0bexThl. IIpoToTHnbl | 00BEKTOB OT 0JIOKOB U MaccuBOB. JlOCTyI K CBOWCTBaM U MeToaaM. Vcronb30BaHue
U KOHCTPYKTOPBI. ccputk this. BEI30B MeTOI0B OHOTO 00bEKTA OTHOCUTENHHO Apyroro. JJoctym k
CBoiicTBa 1 MeTOABI npotoTuity oobekta. Co3manue 00bEKTa ¢ MOMOIIBbI0 KOHCTPYKTOpa
Teopetnueckoe o0yueHue 2
[TpakTuyeckue 3aHATHSL 4
Tema 7.9. Moay.iu u Coneprkanue 4 OK 02
Tpancnuiasauua. DOM | Moaynu kak eIMHUIIBI HE3aBUCUMOTO U30JIMPOBAHHOTO Ko/1a. IMITOPT 1 SKCOPT U3 IIK...
monyneii B ctiiie ES2015. Mcnonp3oBaHue BO3MOXHOCTEH TUTAHUPYEMBIX CIICAYIOMINX
BEpCHii CTaHAapTa — nmpeodpa3oBaHue Koja ¢ momoinsio Babel. Beenenue B Document
Object Model — 06bekTHYIO MOJIENTh TOKYMEHTa BeO-CTPaHHIIbI
Teoperuueckoe oOydeHue 2
[TpakTyeckue 3aHATHS 2
Tema 7.10. IIpoextnas | Conep:xanue 4 OK 02
padora. «Co3nanue [TpoextHas padota «Co3naHue NPOCTENIIETO CEPBEPHOTO BEO-TIPUIIOKEHHSI» IIK...
npocTeiiero
cepBepHOro Bed- [TpakTuyeckue 3aHATHS 4
NPHJI0KEHUS»
I[IpukaagHoi MOIYJIb BBenenue B co3nanue rpaguyeckux uzodpaxkenuii ¢ nomomsno GIMP 36
8
Tema 8.1. PacTtpoBas u | Conepxanune 2 OK 02
BeKTOpHas rpaduka. OTnuuus pacTpoBoit U BeKTOpHOMU rpaduku. Mcnonb3oBanue pacTpoBoit rpaduku Juis IIK...

dopmaTsl

xpanenus pororpaduii. Dopmarsl PNG u JPEG. KonepTarus ¢ 11e1bp10 CHUKEHUS
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n300pakeHuil, 00BbEMa N300paKeHHS
KOHBepTaIus U Teoperuueckoe oOydeHue 2
ONTUMH3ALHSA
Tema 8.2. GIMP kak Coneprxanue 2 OK 02
npoexkt GNU. GIMP kak mporpamma aJis pa3IdgHbIX ONEPAMOHHBIX cucTeM. OCOOEHHOCTH MPOEKTa IIK...
¥Ycranoska GIMP B Ka4eCTBE MPEJICTABUTEIIS KJIacca CBOOOHOTO MPOTPAMMHOI0 00ECTICUCHHS.

YcTaHoBKa Ha Pa3IMYHbIE TUIATHOPMBI

Teoperudeckoe oOydeHue 2
Tema 8.3. Uutepeiic | Conepxanue OK 02
GIMP. Wntepdeiic u HacTpoiika ero yacteil. OJHOOKOHHBIH U MHOTOOKOHHBIN PEKUM. IIK...
MHOro0KOHHBII VYmpasnenue auanoramu. OKHO CI0EB U300paKeHUS
PeKHM, CThIKyeMble Teoperudeckoe oOydeHue 2
AUAJI0rY, [TpakTrueckue 3aHATHS 2
OTHOOKOHHBII PeKnUM.
Caon
Tema 8.4. Pazpemenue | Conep:kaHue 4 OK 02
n300paKeHusl. Pa3zmeps! n300paXkeHUs B MUKCENaX U MOHSITHE pa3peiieHus: N300pakeHUsL. IIK...
HaBuranus, [TpeoOpa3zoBanus: BEIpaBHUBAHHE, IEpEMEIIEHUE, KaIPUPOBAaHUE, BpallleHHEe, HAKJIOH,
MacumradupoBaHue, nepcnekTuBa, 3D-npeobdpazoBanue, TpaHchopmaius, mpeodpa3oBaHre IO TOUKAM,
Ka/IpupoBaHue, 3epKaio, peodpa3zoBaHue MO paMKe, HCKAKEHUS
appuHHbIE Teopernueckoe o0ydeHue 2
npeodpasoBaHusi [TpakTHdeckue 3aHsATHS 2
Tema 8.5. 3aauBka, Conepxxanue OK 02
GuaAbLTPHI U Hcnons3oBanue 3anuBKu. OUIBTPHI: pa3MbITUE, YITYUIlIEHUE, HCKAKEHUS, CBET U TEHb, IIK...
HHCTPYMEHTBI IIyM, BBIJIEJICHHUE KPaEB, IEKOPAIIHs, TPOCKIIHS
PHCOBAaHMS [IpakTHYeCKHe 3aHSTHUSI 4
Tema 8.6. Boinenenne. | Conepsxanue 6 OK 02
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KoHutypsl. Hcnonb30Banue BBIACTICHUN J1s1 paOOTHI C OT/IENbHBIMUA O0BEKTaMHU B COCTaBE IIK...
KomOunupoBanue n3zo0paxenus. Boigenenue koHTypoB. Co3aHue KoJu1aked yTéM COETUHEHUS
n300pakeHu i HECKOJIBKUX U300paKeHUH
Teopernueckoe oOydeHue 2
[TpakTuyeckue 3aHATHA 4
Tema 8.7. BeicTpas Copnepxanue 2 OK 02
MacKa u I'paduueckue oroOpaxenue obdnactu BoaeneHus. [Ipeodpa3oBanue 1BeTa B lIK...
npeodpa3oBanue M300paXEHUH C IOMOIIbIO IPUMEHEHUSI MacKu
nBeTa [TpakTuyeckue 3aHATHSL 2
Tema 8.8. Co3nanune Coneprkanue 4 OK 02
rpaJMeHToB [Tonstue rpaguenta. [1naBHbIe nepexobl OT OAHUX LIBETOB K IPYTUM IIK...
Teoperudeckoe oOydeHue 2
[IpakTrueckue 3aHATUS 2
Tema 8.9. Co3nanune Coneprkanue 4 OK 02
AHNMHMPOBAHHOI'O Vcnonb30BaHue aHUMAIMK JJIs1 HATJISITHOTO TPEACTaBIEHUS MPOLIECCOB C HECKOIBKUMU IIK...
n300pakeHust B sranamu. Popmar GIF. Orpannuenus GIF. Co3znanue nzo6paxenus B popmare GIF ¢
¢popmare GIF nomorisio GIMP
Teopernueckoe o0yueHue 2
[IpakTueckue 3aHATHS 2
Tema 8.10. IIpoexTnas | Conepxanue 4 OK 02
pabdora «Co3nanue [TpoexTHas pabota «Co3naHue cepur OaHHEPOB s Tpaguueckoro opopMIeHUs IIK...
cepuu 0aHHEPOB JIAA canra»
rpaguyeckoro [IpakTueckue 3aHATHS 4
oopMiIeHHUA caiiTa)
IIpome:kyTOUHAs aTTeCTANMS 2
(mu¢pPepennupoBaHHbIii 3a4eT)
Bcero 1444.
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3.1.

3. YciaoBusi peaju3anum nNporpaMMbl 001eo0pa3oBaTebHON JUCITUNIMHBI

I[.]'[ﬂ pea/imzanuu 1porpaMmmbl  JTUHCHUIUIMHBI  JTOJ/IZKHBI ObITH NMpeaAyCMOTPECHDbI

ciieayriue CrienuajbHble MIOMCIICHUS

3.2

ook whE

12.

13.
14.

15.

16.
17.

Kabuner «MHpopmaTukm», OCHAIIEHHBIH B COOTBETCTBUH ¢ NpuiokenueM 3 OITOIT-II.

Nudopmanuonnoe odecneyeHne peajan3aluy NporpaMmbl

OcCHOBHBIC HICTOYHUKH:
["aBpunos, M. B. Undopmaruka u nHbOpMamoOHHbIE TEXHOJIOTUHU: YUEOHUK ISl CPEIHErO
npodeccuonanibHOro obpaszoBanus / M. B. I'aBpuiios, B. A. KinumoB. — 4-e uzn., nepepad.
u gom. — Mocksa: M3narenscTBo FOpaiit, 2021. — 383 c.
3umuH, B. I1. Uapopmaruka. JlabopaTopHbIii npakTukyMm B 2 4. YacTe 1: yueObHOE mocooue
JUTSL cpenHero npodeccuonanbHoro oopaszosanus / B. I1. 3umun. — 2-e u3a., UcCmp. U JOI.
— Mocksa: UzparensctBo HOpaiit, 2021. — 126 ¢

JlonoJHUTeIbHbIE HCTOYHUKH:
AxomnoB, A. C. KoMmmbroTepHoe MOAEIMpPOBAaHUE : YUYEOHUK W MPAKTHUKYM [JISI CPEIHETO
npodeccuonansHoro obpazosanus / A. C. AxonoB. — Mocksa : U3narensctBo HOpaiiT,
2021. — 389 c¢. — (Ilpodeccronansuoe obpazoBanue). — ISBN 978-5-534-10712-8.
Hemun, A. FO. Hndopmatuka. JlaGopaTopHblii HpakTHKyM : ydeOHOe mocobue i
cpennero npodeccuonansHoro oopasosanus / A. 0. Jlemun, B. A. JlopodeeB. — Mockaa :
WznarensctBo KOpaiit, 2021. — 133 c.

HNHTepHeT-pecypcebl:
HNudopmaruka - 10 knace - Poccuiickas snexktpoHHas mkoia (resh.edu.ru)
Nudopmaruka - 11 kiace - Poccuiickas anekrponHas mkoua (resh.edu.ru)
3D monenupoBanue s Kaka0ro - Poccuiickas anexkTponHas mkoia (resh.edu.ru)
S kmace
Yok mudpsl
Nudpopmatuka u UKT. TpenupoBouHble BapuaHThl ais mnoArotoBku k EID-2021 -
SunexcPenerurop
WNudopmaruka 10 knacc. Buneoypoku - SAnaexcPenerurop
WNndpopmaruka 11 knacc. Buneoypoku - SAunekcPenerurop
AHanu3 gaHHbIX - SAHaexc [paktukym

. DNeKTUBHbIE OHJIalH Kypchl. AkaneMus fHekca
. Unpopmaruka 10 xmacc - Menumanopran. Ilopran oOGpa3oBaTreiabHBIX U METOIUYECKHX

MenamaTepHuasioB
Nudopmaruka 11 kmacc - Menuanopran. Ilopranm oOpa3oBarenbHbIX M METOAMYECKHX

MeJaMaTepuaoB
AKazieMusi UICKYCCTBEHHOI'O MHTEIIJIEKTA JJIS IIKOJIbHUKOB
Beenenne B mnporpammupoBaHue Ha sa3bike  Python. V1.7 - OunaitH-kypchl

O6pazoBarenbHoro neHTpa Cupuyc

Beenenne B mporpammupoBanue Ha s3eike  Python. V1.7 - OunnaitH-Kypchl
O6pazoBarenbHoro neHTpa Cupuyc

BBenenue B mammnaHOe 00yueHue - OHnaitH-kypcbl Obpa3zoBaTenbHOro reHTpa Cupuyc
3HAKOMCTBO C MCKYCCTBEHHBIM HMHTEIUIEKTOM - OHIaiH-Kypchl OOpa3oBaTelbHOrO LEHTpa
Cupnyc
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https://resh.edu.ru/subject/19/10/
https://resh.edu.ru/subject/19/11/
https://resh.edu.ru/summer-education
https://resh.edu.ru/summer-education
https://www.yaklass.ru/?%08
https://урокцифры.рф/
https://yandex.ru/tutor/subject/?subject_id=6
https://yandex.ru/tutor/subject/?subject_id=6
https://yandex.ru/tutor/uroki/klass-10/informatika/
https://yandex.ru/tutor/uroki/klass-11/informatika/
https://practicum.yandex.ru/catalog/data-analysis/start/free/
https://academy.yandex.ru/intensive
https://videoportal.rcokoit.ru/bysubjectcode/219&5&11
https://videoportal.rcokoit.ru/bysubjectcode/219&5&11
https://videoportal.rcokoit.ru/bysubjectcode/220&5&12
https://videoportal.rcokoit.ru/bysubjectcode/220&5&12
https://ai-academy.ru/training/lessons/
https://edu.sirius.online/#/course/967
https://edu.sirius.online/#/course/967
https://edu.sirius.online/#/course/967
https://edu.sirius.online/#/course/967
https://edu.sirius.online/#/course/1038
https://edu.sirius.online/#/course/1000
https://edu.sirius.online/#/course/1000

4. KoHTPOJIb U OlleHKA Pe3yJbTATOB 0CBOEHHUSI 00111e00pa30BaTeJIbHOI AU CIUTNIIHHBI

KoHTpoJib M OLEHKA pe3yJbTaTOB OCBOCHHS O0OIIC00Pa30BATEIBLHON TUCITUTLINHBI

PaCKpBIBAIOTCS Yepe3 AMCUUIUIMHAPHBIC Pe3yJbTaThl, HApaBIeHHbIE HA (POPMHUPOBAHUE OOLINX

U Ipo(ecCHOHANBHBIX KOMIIETEHIIUH 110 pa3/iesiaM U TeMaM COoZep KaHusl ydeOHOro MaTepHara.

Oob6masi/mpogeccuoHanb
Hasl KOMIIEeTeHIIUsI

Pa3zgen/Tema

Tun oueHOYHbIX MEPONIPUATHIA

OK 01 Tema 1.6 Tema 1.9 Tema 3.5 | TectupoBanue
Tema 1.7 Tema 1.8 Tema 2.2 | YCTHBII onpoc
Tema 3.4 CamocrosiTenbHas paboTa
BrimonHeHne npakTHYeCcKuX
3a7aHui
[IpencraBnenue pe3yapTaToB
MPAKTUYECKHUX padoT
BrinosnHenue 3a1anuii Ha
nudhepeHITMPOBAaHHOM 3a4€Te
OK 02 Tema 1.1 Tema 1.3 Tema 1.6
TectupoBanue
Tema 1.9 Tema 3.1 Tema 3.2 | y7opppp orpoc
Tema 1.2 Tema 1.4 Tema 1.5 | Camocrosirenbaas paGora
Tema 2.1 Tema 2.3 Tema 2.4 | BoinonHeHHE MPAKTHICCKHX
Tema 2.5 Tema 2.6 Tema 2.7 | 3a1aHui
Tema 3.3 Tema 1.7 Tema 1.8 | IIpezicTaBienne pe3ynbpraTos
Tema 2.2 Tema 3.6 Tema 3.7 | HPAKTHHUCCKUX pa60Tv
Tena 3.8 Tenta 3.9 Tena Brmmonnenue 3aganuii Ha
310 nuddepeHIPOBaHHOM 3aueTe
[IK 3.4 Tema 1.5 Tema 1.6 Tema 1.9 | TectupoBanue

Tema 2.2 Tema 2.4 Tema 2.5
Tema 2.6 Tema 3.3 Tema 3.5
Tema 3.9 Tema 3.10

VYerHbli onpoc
CamocrosiTenbHas paboTa
BrinosiHeHNE MpaKTUUECKHUX
3aJaHui

[IpencraBnenue pe3yabpTaToB
MPAKTHYECKHUX padoT
Brimmonnenue 3aganuii Ha

T depeHIIMPOBAHHOM 3a4eTe
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