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Pabouast nporpamMmma y4ueOHOM AUCIMIUIMHBI pa3padoTaHa HAa OCHOBE
®denepanabHOro rocy1apCTBEHHOI0 00pa30BATENBLHOIO CTaHAAPTAa CPEIHETO
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1. O0mas xapakTepucTUKa pado4yeil mporpamMMbl
o0meo0pa3oBaTeibHOM AucHUIIMHBI «MHpOpMaTHKa»

1.1. MecTo 1uCcHUILIMHBI B CTPYKTYype 00pa3oBareabHoil nporpammsl CIIO:

O61eoOpa3oBaTenbHas JTUCLUIUIMHA «Uupopmaruxa ABIIAETCS
00s3aTebHONM  4YacThi0  OOIIe00pa30BaTENBLHOTO  IUKIAa  00pa3oBaTeIbHOU
nporpammbl B cootBercTBUM ¢ DPI'OC CIIO mo crnenumansuoctu 38.02.08
«Toprosoe nemno».

1.2. lleqiu ¥ nu1aHUpyeMble pe3yJabTaThl 0CBOEHHS JUCIIUIIIUHBI:
1.2.1. Ileau AMCUUILIMHBI

Conepxanue IPOTPAMMBI 00111600 pa30BaTEIbHOM JACIUTUIAHBI
«Mudopmartrkay HampaBieHO Ha JOCTHXKCHHUE CICAYIOIIUX IICIICH:

OCBOEHHE CHCTEMbI 0Q30BBIX 3HAHHWH, OTPAKAIONIUX BKJIaJ WMHPOPMATUKH B
dhopMUpPOBaHUE COBPEMEHHON HAy4YHOM KapTHUHBI MHUpPa, pOjb MH(DOPMAIIMOHHBIX
MPOIIECCOB B COBPEMEHHOM OOIIIECTBE, OMOJOrHYECKUX U TEXHUUECKUX CUCTEMAX;

OBJAJCHUE YMEHUSMH MPUMEHATh, aHAJIU3UPOBATh, MPEOOPA3OBHIBATH
MH(pOpMAITMOHHBIE MOJEIHM pPealbHBIX OOBEKTOB W MPOIECCOB, HCIOJIb3YS MpHU
3TOM IIU(PPOBHIE TEXHOJIOTUHU, B TOM YHUCJIE MIPU U3YUCHUH JPYTUX TUCIUILINH;

Pa3BUTHE TO3HABATEJIBHBIX WHTEPECOB, MHTEJUIEKTYaJIbHBIX U TBOPYECKUX
CIIOCOOHOCTEM ITyTEM OCBOCHHS M HCIIOJIL30BaHUS METOAOB HH(POPMATHUKH U
IU(PPOBBIX TEXHOJIOTHH IIPH U3YUESHUH PA3JIMYHBIX YUCOHBIX MPEIMETOB,;

BOCIIUTAHHE OTBETCTBEHHOTO OTHOIICHHS K COOJIFOJICHUIO ASTUYECKUX M
MPaBOBBIX HOPM UH(OPMALIUOHHOMN JEATEIbHOCTH;

MPUOOPETEHUE  OMbITa  HMCIOJIB30BaHUSI  ITU(MPOBBIX  TEXHOJOTUHA B
WHJMBUAYAJIbHOW U KOJUIGKTUBHOW y4eOHOW M MO3HaBaTEIbHOM, B TOM YHUCJE B
IPOEKTHOM AEATEIBHOCTH.



1.2.2. Ilnanupyemble pe3yJibTaThl OCBOCHHUS 0011e00pa3oBaTeIbHOM AMCHMILINHBI B c00TBeTcTBHHU ¢ PI'OC CIIO u Ha
ocHose ®I'OC COO

Kon n
HAMMeHOBaHMHeE
¢dopmupyembIx
KOMIIeTEeHIInii

I[Inanupyembie pe3y/bTaThl 0CBOEHHS TUCHUILIUHBI

Oo0mue

JAucnunimHapHbie

OK 01. Beibupats
CIOCOOBI pelIeHUs
3a1a4
npo¢eCcCuOHAIIBHON
JeSITeTbHOCTH
MPUMEHHUTETBHO K
pa3IMYHbIM
KOHTEKCTaM

B yacTu Tpy10BOT0 BOCIUTAHMS:
- TOTOBHOCTh K TpPYyHdy, OCO3HAHHE IIEHHOCTH
MacTepcTBa, TPYI0JII00HE;

aKTUBHOU

- T'OTOBHOCTDb K ACATCIIBHOCTH

TEXHOJIOTHYECKON U COHH&HLHOﬁ HaIIpaBJICHHOCTH,

CIOCOOHOCTh ~MHUIIMHUPOBATH, IUIAHUPOBATH U
CaMOCTOSITENILHO BBITIOJHATH TaKyIO AESITEIbHOCTB;
- UHTEpeC K pa3IMYHBIM chepam
po¢eCCUOHAIBHON e TEHHOCTH,

OBinajgeHne  yHHUBepCAJIbHBIMH  Yy4eOHBIMH
NMO3HABATEJLHBIMHU J1eliCTBUAMM:

a) 0a30BbI€e JIOTHYECKHUE JIeiiCTBUSA.

- CaMOCTOSITEIILHO dbopmynaMpoBaTh u
aKTyaJIM3upoBaTh MpoOieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

- YCTaHaBIMBATh CYIIECTBEHHBIM MPU3HAK WU
OCHOBAaHUA [Jid CpaBHCHUA, KJ'IaCCI/ICbI/IKaHI/II/I u
0000MIeHHS;

- OIpelnensiTh

el  OCATCIIbHOCTH, 3aaaBaThb

mapaMETPhl U KPUTEPHUU UX JOCTUIKCHUSA,

- MOHUMATh Yrpo3y MH(POPMAITMOHHON OE€30MaCHOCTH, HCIIOJIb30BATh
METOBI ¥ CPEJCTBA IPOTUBOJICHCTBUS ATUM yrpo3am, COOTI0IeHUE
Mep 0e30I1aCHOCTH, MPEA0TBPAILAIOIIUX HE3aKOHHOE
pacrpocTpaHeHHe NePCOHANbHBIX JaHHBIX; cOOII0AeHNE TpeOoBaHUN
TEXHUKU 0€30IaCHOCTH U TUTHUEHBI IPU paboTe ¢ KOMIIbIOTEPaMU U
JPYTUMHU KOMIIOHEHTaMHU IIU(PPOBOr0 OKPYKEHUsI; TIOHUMaHHE
IIPABOBBIX OCHOB UCIIOJIb30BaHUSI KOMITBIOTEPHBIX pOrpamm, 6a3
JAHHBIX U paboThl B ceTn HTEepHeT;

- YMETh OPTraHU30BbIBATh JINYHOE NH(OPMALIMOHHOE IIPOCTPAHCTBO C
HCIIOJIb30BAHNUEM PA3JIMYHBIX CPEACTB LU(POBBIX TEXHOJIOTUH;
MMOHMMAaHHUE BO3MOKHOCTEHN IM(PPOBBIX CEPBHUCOB IOCYJapPCTBEHHBIX
yciyT, HU(POBBIX 00pa30BaTEIbHBIX CEPBUCOB; TOHUMaHHE
BO3MOXXHOCTEHN M OTPaHUYEHUI TEXHOJIIOTHHA NCKYCCTBEHHOIO
MHTEJUIEKTa B Pa3IMUHbIX 00JacTsAX; HATMYUE MTPEICTaBICHUNA 00
UCIOJIb30BAHUU UH()OPMAIIMOHHBIX TEXHOJIOTHH B Pa3IMYHbIX
npogeccuoHaNbHBIX chepax

- YMETh peayn30BaTh dTAlbl PEIIEHUs 3a]]a4 Ha KOMIIbIOTEPE; YMEHHE
pean30BbIBAaTh HA BBIOPAHHOM JIJISl U3yUEHUS S3bIKE
nporpaMMupoBanust Beicokoro ypoBHs (Ilackans, Python, Java, C++,
C#) TunoBsIe anTOPUTMBI 00PAOOTKH YHCE, YNCTOBBIX




- BBISIBJIATH 3aKOHOMEPHOCTH WM TIPOTHBOPEYUS B
paccMaTpuBaeMbIX SIBICHUSIX;

- BHOCUTb KOPPEKTHBBI B JIEATEILHOCTh, OIIECHUBATH
COOTBETCTBHE pE3YJbTATOB ICJISIM, OIICHUBATH
PHUCKH TOCTIEACTBUMN JACATEIHHOCTH,

- pa3BUBaTh KPEATUBHOE MBIILICHUE MPU PEIICHUH
YKU3HEHHBIX TIPOOIIEM

0) 0a30BbIE HCCJIeN0BATENbCKUE € CTBUS:

- BJIAJICTh HABBIKAMU yUeOHO-UCCIICIOBATEILCKON 1
MIPOCKTHOM JIEATEIIPHOCTH, HABBIKAMU pa3peIICHUS
npo0Jem;

- BBIBJIATH TPUYUHHO-CIICJICTBCHHBIC CBS3U H
aKTyallu3upoBaTh 3a/1ady, BBIIBUTaTh TUIIOTE3Y €€
pernieHus, HaXOJIUTh apryMeHTHI JUTS
JI0Ka3aTeNbCTBA CBOMX YTBEPXKIEHUHM, 3a/aBaTh
rapaMeTpsl U KPUTSPUU PEIICHHS,

- aHAJTW3WUPOBATH IIOJIYYCHHBIC B XOJIE PEIICHUS
3a/laud  Pe3yJbTaThl, KPUTHYECKU OIEHWBATh MX
JIOCTOBEPHOCTh, TPOTHO3MPOBATh W3MCHEHUE B
HOBBIX YCJIOBHSIX;

- YyMeTb MEPEHOCHUTh 3HAHUS B MO3HABATEIHHYIO U
MPAKTUYECKYIO0 00JACTH KU3HEIEATEIbHOCTH;

- yYMeTh HWHTErPUPOBaTh 3HAHHWS W3 Pa3HBIX
MPEAMETHBIX 00J1acTel;

- BBIBMTaTh  HOBBICE  HJIEH,  IIpeljiarath
OPUTHHAIILHBIC TTOJIXO/TBI U PEIICHHUS;

- CITOCOOHOCTH nux HCIIOJTb30BaHMS B
MO3HABATEBHON M COIUAIIbLHON MPAKTHKE

IIOCJIEI0BATEILHOCTEN M MACCUBOB: IIPEICTABIICHUE YHCIIA B BUJIE
Habopa MPOCTHIX COMHOXUTEIEH; HaX0XK/IeHHE MAaKCUMAIIbHON
(MUHUMANIBHOW) M (PBI HATYPATBHOTO YUCIIA, 3aIIUCAHHOTO B CUCTEME
CUMCIICHHS] C OCHOBAHMEM, HE MPEBBILIAOIMNM 10; BEIYKCIICHHE
0000IIEHHBIX XapaKTEPUCTUK AIEMEHTOB MacCHUBA WUJIN YUCIOBOM
MOCIIEZI0BATEIBHOCTHU (CYMMBIL, TPOU3BEICHUS CPETHETO
apu(MeTHuyecKoro, MUHUMaIbHOTO U MaKCUMAJIbHOTO AJIEMEHTOB,
KOJIMYECTBA 3JICMEHTOB, yIOBJICTBOPSIOIINX 33IaHHOMY YCJIOBHIO);
COPTHUPOBKY AJIEMEHTOB MacCUBa




OK 02.
Ucnonb3oBarb
COBpPEMEHHBIE
CpezcTBa MOUCKa,
aHaM3a u
HUHTEPIpPETAINN
nHpopManuu u
WH(POPMAIOHHBIE
TEXHOJIOTUH IS
BBITIOJIHEHUS 3a/1a4
npodeccHnoHATEHOM
JeSTEITbHOCTH

B 00/1acTH HEHHOCTH HAYYHOT0 MO3HAHMS:
- c(OpMHPOBAHHOCTH MHUPOBO33pEHUS,
COOTBETCTBYIOILETO YPOBHIO
pa3BUTHUA HAyKHM U OOILIECTBEHHOW MPaKTHUKH,
OCHOBaHHOTO Jaore KYJbTYD,

CHOCO6CTBYIOH_ICFO OCO3HAaHHUK CBOCro MecCra B

COBPEMEHHOMY
Ha

MOJUKYJbTYPHOM MHPE;

- COBEPILICHCTBOBAHUE SI3bIKOBOM M YUTATEIbCKON
KYJIbTYpbl KaK CpEICTBa B3aMMOJCHCTBHUS MEXKIY
JIFOABMHU U MIO3HAHUS MUPA;

- OCO3HAaHHME LEHHOCTH HAyYHOW [ESITEIbHOCTH,

TOTOBHOCTh ~ OCYILECTBIISATh ~ MPOEKTHYIO U
HCCIIEI0BATEIbCKYIO JesTeNbHOCTD
WHAWBUYaIbHO U B IPYIIIIE;

OBiagenne  yHHBEpCAJIbHBIMH  y4eOHBIMH

NMO3HABATEJIbHBIMU JIECTBUSIMH:

B) padoTa ¢ nHdopmanmeii:

- BJIaACTb HABbIKaMU IOJTYYCHHA HHq)OpMaHHH nu3
NCTOYHUKOB Pa3HBIX THUIIOB, CaMOCTOATECIIBHO
OCYLIECTBJIATh MOMUCK, aHAJIN3, CUCTEMATU3ALUIO U
HMHTEpPIpETANIO HHOOPMALIUU PA3IUYHBIX BUOB U
(dbopM mpecTaBIeHUS;

- CO3/1aBaTh TEKCThl B Pa3NMUYHBIX (opmarax c
y4eTOM Ha3HaueHHss WHPOpMAIUU U  LEJIeBOM
ayIUTOPHH,

MMpEACTABJICHUA U BU3YyaJIN3alluH;

BbIOMpass  ONTUMalbHYI0  (GopMy

- OLICHUBATh JOCTOBEPHOCTD, JJETUTUMHOCTbD

nH(popMaluy, €€ COOTBETCTBUE IMPABOBBIM U

MOPAJIBHO-3TUYCCKUM HOPMaM;

- BJIAJICTh MPEICTABICHUSIMH O POJIM UH(OPMAIIMH U CBSI3aHHBIX C HEH
MPOIIECCOB B MPHUPO/JIE, TEXHUKE U OOIIECTBE; MOHATUIMHU
«uH(popMaIHs», «KAHPOPMAITUOHHBIA IPOIIECCY, KCUCTEMAY,
«KOMIIOHEHTBI CUCTEMBI» «CUCTEMHBIHN 3 ek, «MHOpMaIOHHAS
CHCTEMay, «CUCTEMA YIIPABICHUS»; BIAaJIeTh METOJaMU IIOUCKA
nHpopmanuu B cetu MIHTepHET; yMeTh KPUTHUECKH OLIEHUBATh
nHGOpMalHIO, OIYYEHHYI0 U3 ceTh VIHTepHeT; XxapakTepu3oBaTh
00JbIIKE JaHHbIE, IPUBOIUTH IPUMEPHI HCTOYHUKOB UX MOJy4YEHUS U
HaIlpaBJIEHUS UCIIOJIb30BaHUS;

- IOHUMATh OCHOBHBIC IPUHIIUITBI YCTPOUCTBA U ()YHKIIHOHHUPOBAHUS
COBPEMEHHBIX CTALIMOHAPHBIX U MOOMIIbHBIX KOMIIBIOTEPOB;
TEHJICHIIUH Pa3BUTHUS KOMIIbIOTEPHBIX TEXHOJIOTHI; BIaIeTh
HaBBIKAMHU PabOThI C ONEPAMOHHBIMU CUCTEMAMU U OCHOBHBIMHU
BUJIAMU IIPOTPaMMHOT0 oOecrieueH s [yl pelieHns yuyeOHBIX 3a/1a4 10
BBIOpAHHOM crienMaan3anuu;

- UMETh MPEJICTABICHUSI O KOMIIBIOTEPHBIX CETSAX U UX POJIU B
COBPEMEHHOM MHUpE; 00 00IMMX NPUHLMIIAX Pa3pabOTKU 1
(YHKIMOHUPOBAHUS UHTEPHET-TIPUIIOKEHUI;

- IOHUMATh OCHOBHbBIE IPUHLUIIBI JUCKPETU3AIMH PA3IMYHbBIX BUJOB
uH(pOpMaLMY; YMETh ONpeAesATh HH(HOPMAIIMOHHBII 00beM
TEKCTOBBIX, IPa)UUECKUX U 3BYKOBBIX JJAHHBIX MIPU 33JaHHBIX
napaMmeTpax JUCKpETH3aluy;

- YMETb CTPOUTH HEPABHOMEPHBIE KOJbI, 10y CKAIOIINE OJHO3HAYHOE
JeKOUpoBaHue cOoOIIeHnH (TpeUKCHbBIE KO/IbI); UCTIONIb30BaTh
MPOCTEHNIINE KOJbI, KOTOPbIE MO3BOJISIIOT OOHAPYKUBATH U UCIIPABIIATh
OLIMOKYU NpU Nepeave JaHHbIX;

- BJIaZIETh TEOPETUUYECKUM arIapaToM, O3BOJISIOLIUM OCYIIECTBIAThH
Mpe/ICTaBIeHHE 3a/laHHOT0 HaTypaJIbHOTO YUCIIA B Pa3IMYHBIX
cHCTeMax CUMCIIEHUS; BHIIOIHATH IPE0Opa30BaHuUs JIOTHYECKUX




- HCIOJIb30BaTh CpPEACTBa HMH()OPMAIMOHHBIX U

KOMMYHI/IKEII_[I/IOHHBIX TeXHOHOFI/Iﬁ B peH_IeHI/II/I
KOTHUTHUBHBIX, KOMMYHI/IKaTI/IBHBIX nu
OpPraHU3allMOHHBIX  3a4ad ¢  COOJIOJACHHEM
TpeOOBaHUI SPrOHOMHMKH, TEXHHKH OE30MIAaCHOCTH,
TMTHCHBI, PECypcocOepeKeHMsI, MPaBOBBIX U
THYCCKUX  HOPM, HOPM  HMH()OPMAIMOHHON
0e30IMacHOCTH;

- BJIAACTh HAaBbIKaMU pacCIiO3HaBaHHWA U 3allIUThL
nHpopManuu, HHHOPMAIIMOHHOK 0€30MacHOCTH
JIMYHOCTH

BBIP)XEHUH, NCIIOJIB3YsI 3aKOHBI AJIT€OPHI IOTUKHU; OMPEEIIATh
KpaTyaiiuii myTh BO B3BEIIEHHOM Ipade U KOJINYECTBO MyTeH MEKIY
BEpIIMHAMU OPUEHTUPOBAHHOT'O AlIMKINYECKOro rpada;

- YMETh UNTaTh ¥ IOHUMATh POTPAMMBbI, PEATHU3YIOIINE HECIOKHbBIE
ITOPUTMBI 00PAaOOTKU YHCIIOBBIX U TEKCTOBBIX JAHHBIX (B TOM YHCIIE
MacCHBOB M CUMBOJIbHBIX CTPOK) Ha BEIOpPAHHOM IS U3YUYCHHS
YHUBEPCAIHHOM SI3BbIKE IPOTrPAMMHUPOBAHHSI BBICOKOTO YPOBHS
(ITackaib, Python, Java, C++, C#); aHanmu3upoBaTh arOpUTMBI C
WCTIOJIH30BAHNEM TAOIHUI] TPACCUPOBKHU; OTIPENENATh 0€3
HCII0JIb30BAaHUsI KOMIIBIOTEPA PE3YJIbTAThI BHIIOJHEHUS HECTOKHBIX
[IPOrpaMM, BKJIFOUAKOIINX LUKJIIbI, BETBICHUS U MTOANIPOTrPAMMBI, IIPU
3aJlaHHBIX UCXO/HBIX JaHHBIX; MOAU(UIIUPOBATH TOTOBBIE MPOTPAMMBbI
JUISL pEIlIeHUs] HOBBIX 3a/1a4, UCIIOIb30BaTh UX B CBOUX MpOrpamMmax B
KauecTBE MOAIporpamm (mpouenyp, GyHKIHil);

- YMETh CO3/1aBaTh CTPYKTYPHUPOBAHHBIE TEKCTOBBIE IOKYMEHTHI U
JIEMOHCTPAIIMOHHBIE MAaTEPUaJIbl C UCIIOIb30BAaHUEM BO3MOXKHOCTEN
COBPEMEHHBIX IIPOrPAMMHBIX CPEACTB U 00JJAYHBIX CEPBUCOB; YMEHUE
WCIIOIh30BaTh Ta0IMYHbIE (PESIMOHHBIE) 0a3bl JaHHBIX, B YACTHOCTH,
COCTaBJIATh 3aIIPOCHI B 0a3ax JJaHHBIX (B TOM YHMCJIE BHIYHCIISIEMbIE
3aIpoChl), BBIMOIHATE COPTUPOBKY M ITOMCK 3anuceil B 6a3e JaHHbIX;
HaMoJHATh pa3paboTaHHy10 0a3y JaHHBIX; YMEHHUE UCII0Ib30BATh
9JIEKTPOHHBIE TaOJIUIIBI JJIS aHAJIM3a, IPECTaBIeHUs U 00paboTKH
JAHHBIX (BKJIIOYAsi BBIYHUCIEHUE CYMMBI, CPETHET0 apu(pMETHIECKOTO,
HauOOJIBIIET0 U HANMEHBIIETO 3HAUYCHH, PEIIeHne YpaBHEHU);

- YMETh UCIOIb30BaTh KOMIIbIOTEPHO-MAaTEMaTHYECKHE MOACTH ISt
aHaJln3a 0ObEKTOB U MPOIECCOB: (HOPMYITHPOBAThH LIETH
MOJIETTUPOBAHUS, BBIIIOJIHATH aHAJIN3 PE3yJIbTaTOB, IOJTYYEHHBIX B
X0/JI€ MOJICJIMPOBAHMSI; OLIEHUBATh a/IeKBaTHOCTh MOJIENH
MOJICIUPYEMOMY OOBEKTY MIIM IIPOLIECCY; MPEICTABIATH PE3yIbTaThl




MOZJCIIMPOBAHUS B HAITIAAHOM BUJC,

- YMCTb KJ'IaCCI/I(bI/II_[I/IpOBaTB OCHOBHBIC 3aa4l aHaJIn3a JaHHbBIX
(mporHo3upoBanue, KiaccuuKaus, KIacTepu3alys, aHaIu3
OTKJIOHEHUI1); TOHUMATh MOCJIEA0BATEIbHOCTh PELICHNUS 3a/1a4
aHaJIM3a JaHHBIX: COOp MEPBUYHBIX JAaHHBIX, OYMCTKA U OLIEHKA
Ka4ecTBa JaHHBIX, BBIOOP M/MIIM OCTPOCHHE MOJECIH,
npeoOpa3oBaHUe JaHHBIX, BU3YAIN3alUs JAHHBIX, HHTEPIPETAIHS
pe3yIbTaToB;

- UMCTb NPCACTABJICHUA O 0a30BBIX IMPpUHIUIIAX OpraHu3al 1
(YHKIIMOHMPOBAHUSI KOMITBIOTEPHBIX CETEH;

- YMETh OIPEJIENIATh CPEAHIOI0 CKOPOCTh Nepeadu TaHHbBIX,
OLICHMBATh N3MEHEHUE BPEMEHH TIepelaudl IPH W3MEHEHUH
MHQOPMAIIMOHHOTO 00beMa JaHHBIX U XapaKTEPHCTHK KaHaia CBSI3H;
- YMETh CTPOUTH KO, 00ECIeUNBAIONINI HANMEHBIIYIO BOZMOXKHYIO
CPEIHIOIO JUTMHY COOOIIEHHS IPU U3BECTHOM YacTOTE CHUMBOJIOB;
MOSCHATH NPHUHIMAIIBI pa6OTI)I MMPOCTBIX AJITOPUTMOB CKATUA JAHHBIX,
- YMETb HUCIIOJIb30BaTh PU PEIICHUH 3a7a4 CBOKWCTBA MMO3ULMOHHON
3aIMMCHU YU CCJI, AJITOPUTMBI ITIOCTPOCHU 3aIlIMCHU YUCJIa B HO3I/IHHOHHOI>1
CHCTEME CUHCIICHHS C 33/IaHHBIM OCHOBAHUEM M TTOCTPOCHHS YHCIIA O
CTpOKe, CoJepKallleil 3amuch 3TOTr0 YUcia B MO3UIMOHHON cHCcTEME
CUHUCIIEHUS C 3aJaHHBIM OCHOBAaHUEM; YMETh BBINOJIHATh
apupMeTHYecKue onepaly B HO3ULIMOHHBIX CUCTEMAX CUMCIICHMS,
YMEHHUE CTPOUTH JIOTHUECKOE BBIPAXKEHUE B TU3BIOHKTUBHOM U
KOHBIOHKTHBHOM HOpPMaJIbHBIX (pOpMax 10 3alaHHOM TabiuIe
HUCTUHHOCTH, UCCIICI0OBATh 0071aCTh UCTUHHOCTH BbICKa3bIBaHUA,
COZIepIKaIero MepeMEHHBIC; PENIaTh HECIOKHBIE IOTHIECKNE
YPaBHCHUA; YMCTb PCHIATH aJITOPUTMHUYCCKHUEC 3a/Ja4, CBA3AHHBIC C
aHaJIn30M rpadoB (3a1a4u MOCTPOEHUS ONTUMAIBHOTO ITyTH MEXIY
BEpLIMHAMU Tpada, orpeieleHUs] KOJTUYECTBa Pa3InYHbIX MyTeil




MEX/Ty BEpITUHAMH OPUCHTHPOBAHHOTO al[UKIMYECKOro rpaga);
YMETh UCIIOJIB30BATh JEPEBbsI PU aHAIIN3E U TOCTPOSHUH KOJIOB U JIJIst
MpeICTaBICHHS apU(METHICCKIX BBIPAKCHHM, TP PEIICHUH 337124
MOMCKA ¥ COPTUPOBKHU; YMETh CTPOUTH JIEPEBO UTPHI 110 3aJAHHOMY
IrOpUTMY; pazpabaTbiBaTh 1 0OOCHOBBIBATH BBHIUTPHILIHYIO
CTpaTETrui0 UrPbl;

- IOHUMAaTh 0a30BbIe ATOPUTMBI 00PaOOTKH YHCIOBOI U TEKCTOBOM
nH(pOopManuK (3aIUCh YMCEIT B TO3UITUOHHON CHCTEME CUHUCIICHUS,
JIEIMMOCTD IIEJIBIX YMCENT, HAXOXKICHHUE BCEX MPOCTHIX YUCEIT B
3a/IaHHOM JIMaIia30He; 00pad0oTKa MHOTOPA3PSIHBIX LIETbIX YHCEIT,
aHAJIN3 CUMBOJIBHBIX CTPOK M JIPYTHX ), AITOPUTMOB TTOMCKA H
COPTUPOBKH; YMEHHE OMPEIENATh CI0KHOCTh U3Y4aeMbIX B Kypce
0a30BBIX ANTOPUTMOB (CYMMHUPOBAHUE AJIEMEHTOB MAaCcCHBA,
COPTUPOBKA MacCUBa, epeOOpPHbIC AITOPUTMBI, ABOUYHBIN MTOUCK) U
MIPUBOJIUTH MPUMEPHI HECKOJIBKHUX AJITOPUTMOB PA3HOM CIIOKHOCTH
JUISL pEUIEHUs OJTHOW 3aa4uH;

- BIIQJICTh YHUBEPCATHHBIM SI3IKOM ITPOTPaMMHUPOBAHUS BEICOKOTO
yposHs (Ilackans, Python, Java, C++, C#), npencraBieHusiMu o
0a30BBIX THITAX TAHHBIX U CTPYKTYpaX JaHHBIX; YMEHHUE HCIIOIH30BATh
OCHOBHBIE YIPABISIONINE KOHCTPYKIIUH; YMETh OCYIIECTBISTh aHAIIN3
MPETI0KEHHOM MPOrPaMMBI: OMPENEsITh Pe3yIbTaThl paOOTHI
MPOrPaMMBI TIPH 33JaHHBIX UCXOTHBIX JaHHBIX; OMPEACIATh, IPU
KaKUX UCXOJTHBIX TaHHBIX BO3MOKHO MOJTY4YEHHE YKa3aHHBIX
PE3yNbTATOB; BRISIBIATH JaHHBIE, KOTOPHIE MOTYT MIPUBECTH K OIIMOKE
B paboTe MporpaMmMel; (POPMYJIHPOBATH MPEIIOKEHUS TI0 YITYIIICHUIO
MIPOrPaMMHOTO KOJIa;

- YMETh pa3pabaThIiBaTh U PEATH30BBIBATH B BUJIE MPOTPaMM 0a30BbIC
QJIITOPUTMBI;, HCITOJIB30BATh B MMPOTPaMMaXx JIAHHBIC PA3IMYHBIX THIIOB C
y4eTOM OTpaHUYCHU Ha IMAaIa3oH UX BO3MOXKHBIX 3HAYCHUH,
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MPUMEHSITH MIPU PEIICHUH 33/1a4 CTPYKTYPHI JAHHBIX (CITUCKH,
CIIOBapH, CTEKH, OUEPE.H, IEPEBbs); MPUMEHSATH CTAHJAPTHHIC U
COOCTBEHHBIE TIOJIPOTPAMMBI IJ1s1 00PaOOTKU YHCIIOBBIX TAHHBIX U
CHUMBOJIBHBIX CTPOK; HCIIOJIb30BAaTh MIPU Pa3pabOTKeE MPOrpamMm
OMOIMOTEKH OIPOTrPaMM; 3HATh (PYHKIIMOHAIEHBIC BO3MOXHOCTH
WHCTPYMEHTAIILHBIX CPEJICTB CPEIbl Pa3pabOTKH; YMEHHE
WCIIOJIB30BATh CPEICTBA OTIAKU IIPOTPAMM B Cpejie
POrpaMMHUPOBAHUS; YMEHHE JOKYMEHTUPOBATH IPOTPAMMBI;

- YMETh CO3/1aBaTh BEO-CTPAHUIIBI, YMEHUE HCIIOJIb30BATh
AJIEKTPOHHBIE TAOJIHUIIBI JJIS1 aHAJIHM3a, IPEJCTABICHUS U 00paObOTKH
JAHHBIX (BKIJIFOYAsi BHIOOP ONTUMAIIHOTO PELICHHUs, TIOA00p JINHUH
TPeH/Ia, PEelICHUE 3a/1a4 MPOTHO3UPOBAHUS ); BIAJIETh OCHOBHBIMU
CBEIICHUSMH O 0a3axX JaHHBIX, UX CTPYKTYpE, CPEICTBAX CO3JAHUS U
paboTHl C HUMU; UCIIOJIH30BATh TAOJIMYHBIE (PEIAIIMOHHBIC) 0a3bl
JIAHHBIX ¥ CIIPABOYHBIC CUCTEMBI

11



2. CTpyKTypa M cojep:xkaHue 0011e00pa3oBaATeIbHON JUCHMILIHHbI

2.1. O0beM JUCHUNIMHBI U BUbI y4e0HOH padoThI

Bupa yueOHoii padoThl Oo0bem B
yacax*

O0bem o0pa3oBaTeIbHOM NPOrpaMMbl THCHUIINHBI
OcHoBHOe cojiep:KaHue 70
BT. 4.:
TEOpeTUIeCcKoe 00ydeHne 16
IIPAaKTUYECKUE 3aHATUS 94
IIpodeccuoHaIbHO-OPHEHTHPOBAHHOE CO/lep:KaHHe (Co/lepiKaHue 79
NPHUKJIATHBIX MOXYJIei)
Mopnyisb 1. OCHOBBI AHATUTHKY U BU3YAJIM3AHH JAHHBIX* 36
BT. 4.:
TEeopeTu4ecKoe o0ydeHne 8
MPAKTUYECKHUE 3aHITUS 28
Moayab 2. AHATMTHKA M BU3yaJu3anus J1aHHbIX Ha Python® 36
BT. U.:
KOHTPOJIbHBIE paOOTHI 2
MPaKTUYECKHUE 3aHATUS 34
Mopayisb 3. OCHOBBI HCKYCCTBEHHOI0 MHTEJIeKTa ™ 36
BT. U.:
TEOpETHUECKOe 00yUueHune 14
MPaKTUYECKHUE 3aHATUS 22
Moayasb 4. Beenenue B 3D moaennmpoBanue* 36
BT. U.:
TeopeTuieckoe o0ydeHue 6
NPaKTUIECKHUE 3aHATHS 30
Monayas 5. PazpadoTka Be0-caiiTa ¢ HCI0J1b30BAHHEM 36
KOHCTpyKTOpa Tnasaa*




BT. Y.:

TeopeTu4ecKoe o0ydeHne 6
MIPAKTUYECKHUE 3aHATHS 30
Monayab 6. TexHooruu npoaBu:keHus1 Bed-caiita B UnTepHere* 36
BT. 4.:

TEOpeTUIeCcKoe 00ydeHne 10
IPAKTUYECKHUE 3aHSITUS 26
Monyanb 7. BBeneHue B Be0-pa3padoTKy Ha si3bike JavaScript* 36
BT. U.:

TeopeTudeckoe o0ydeHue 14
MPaKTUYECKHUE 3aHATUS 22
Monyan 8. BBenenue B co3nanue rpaguiecknx n300paxxeHni ¢ 36
nomoms0 GIMP*

BT. U.:

TeopeTudeckoe o0ydeHue 14
MPAKTUYECKHUE 3aHITUS 22
IIpomexyTouynas arrectanus (AuddepeHuMpoBaHHBIN 3a4eT) 2
HUTOIoO 144

13



2.2. TeMaTHYeCKHUIl IVIaH U coaepkaHue JUCHMILIUHBI «MHpopmMaTHKa»

HaumenoBanue Copnepxxanue yueOHOro marepuasia (0CHOBHOe M NPodeccHOHAIBHO- O0bem ®opmupyembie
pa3/iesioB U TeM OPMEHTHPOBAHHOE), JIA00PATOPHBbIE M NPAKTHYECKHE 3AHATHS, IPHUKJIATHON 4acoB KOMIIeTeHIUH
MOIYJIb (IIPY HAJTHYHUU)
OcHoOBHOe coiep:KaHue

Paznea 1. Nudopmanusa u nHGopMaALHOHHAA NeATEJbHOCTD YeJI0BeKa 22
Tema 1.1. OcHoBHOE coJiepKaHue 2 OK 02
Nudopmanus u [TousTue «uHGOpMaLua» Kak QyHIaMEHTaIbHOE ITOHITHE COBPEMEHHON HAYKH.
nHGpOpPMaLOHHBIE [IpencraBienne 06 OCHOBHBIX HH(POPMAIIMOHHBIX ITPOLECCAX, O CUCTEMAX.
Npouecchl KonupoBanue nnpopmanuu Muapopmanus 1 nHGOpMaMOHHBIE TPOLIECCH

Teopetnueckoe o0yueHue 2
Tema 1.2. [Tonxoabl k | OcCHOBHOE co/iEpKaHNE 4 OK 02
H3MeEpeHHnI0 [Toaxomap! k M3MepeHnto nHpopMaHH (CoaepKaTeIbHBIN, aa(paBUTHBIM,
uHpopmannu BEpOATHOCTHBIN). Equauiibl usmepenus nunpopmanuu. Mapopmamonnsie 00beKThI

pas3INYHBIX BUAOB. Y HUBEPCAIBHOCTh AUCKPETHOTO (LIM(POBOro) NpeACcTaBICHUs

uHpopmauuu. Ilepenaua u xpanenue uadopmarun. OnpeneneHue 00bEMOB

pa3IMYHbIX HOocuTenel nupopmanuu. ApxuB HHPOPMALIUU

[IpakTrueckue 3aHATHS 2
Tema 1.3. Komnblotep | OcHOBHOE coziepikaHne 2 OK 02
u nudposoe IIpyuHIUITBI TOCTPOEHUS KOMITBIOTEPOB. [ I[pUHIIUIT OTKPBITON apXUTEKTYPHI.
npeacTaBjieHne Maructpanbs. AnnapaTtHoe yCTpOMCTBO KOMIIbIOTepa. BHelHAA namaTh. Y cTpoiicTBa
uHpopMmanuu. BBOAA-BbIBO/A. [Tokonenus O9BM. Apxurexktypa O9BM 5 nokonenus. OcHOBHBIE
YcerpoiicTBo XapaKTepUCTUKHN KoMIbIoTepoB. [Iporpammuoe obecnieuenue: kiaccuukanus 1 ero
KOMIIbIOTEpa Ha3HaueHHe, CeTeBOE MPOrpaMMHOE obecrieueHne

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

[IpeacraBienue 0 pa3IUYHBIX CUCTEMAX CUMCIICHUS, IPEICTABICHUE BEIIECTBEHHOTO
YHCJIa B CUCTEME CUMCIICHUS C JTI0OBIM OCHOBAHUEM, MIEPEBOJI YUCIIA U3 HEJACCATUIHOM
MO3UIIMOHHON CUCTEMBI CUMCIICHUS B IECATUYHYIO, TIEPEBO/I BEIIECTBEHHOI'O YUCia U3
10 CC B apyryto CC, apudmerndeckue aeiictsus B pasabix CC.

[IpencraBieHne YUCIOBBIX JAHHBIX: OOLIUE MPUHIUIBI TIPEICTABICHUS JaHHbBIX,
¢dbopMaThl IpeICTaBICHUS YUCEIL.

[IpencraBieHne TEKCTOBBIX JAHHBIX: KOJOBBIE TaOIHUIIBI CHMBOJIOB, 00bEM TEKCTOBBIX
JTAHHBIX.

[TpencraBnenue rpadgUIECKUX TaHHBIX.

[IpencraBienne 3ByKOBBIX TaHHBIX.

[IpencraBienue BUACOIAHHBIX.

KoaunpoBanue naHHBIX TPOU3BOIBHOTO BUA

HpaKTI/I‘{CCKHe 3aHATHUA

Tema 1.5. Dj1eMeHTBI OCHOBHOE COJIep>KaHue OK 02
KOMOUHATOPHUKH, OCHOBHBIE TIOHSTHS ANTeOPHI JJOTUKH: BBICKA3bIBAHKE, TIOTUUECKHE OTIepalii,
TEOPUH MHOKECTB M MOCTPOEHNE TAOJIHIIBI MICTUHHOCTH JIOTHYECKOTO BhIpaxkeHus. [ padudeckuit Mmeron
MaTeMaTH4eCKoM anreOpsl Joruku. [lonsTre MHOKecTBa. MOIHOCTH MHOXKeCTBa. Oniepaiiuu Haj
JIOTUKH MHOeCTBaMU. Pelienne norudeckux 3aaad rpaduueckum crocooom
[IpakTuueckue 3aHATUS
Tema 1.6. OcHOBHOE coziepKaHue OK 01
Komnbrorepusie cetu: | KomnbroTepHbie cetn ux kiaccudukamnus. Pabora B nokanbHO# cetu. Tomonornu OK 02
JIOKAJIbHbIE C€TH, CeTh | JTOKaIbHBIX ceTel. OOMeH manabiMu. [TobanbHas cets MaTepHET. IP-agpecamms.
HNutepHer [TpaBoBbIe OCHOBBI pabOTHI B ceTh HTEpHET
Teoperuueckoe oOyueHue
Tema 1.7. Cny:x0b1 OcHOBHOE coziepKaHue OK 02

HNurepHera

Ciyx0Ob1 1 cepBucsl IHTepHETA (3JIEKTPOHHAS 110YTa, BUJCOKOH(PEPEHIINH, GOPYMBI,
MeCCeH IKepbl, cornaibHble ceTn). [Touck B UHTepHeTe. DneKTpoHHasT KOMMEPIIUS.
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[udpoBbie cepBUCH TOCYAAPCTBEHHBIX YCIYT. JlocTOBepHOCTS HH(POPMAIUH B
Nurepuere

[TpakTuyeckue 3aHATHSA 2
Tema 1.8. CeteBoe OCHOBHOE COJIepKaHUE 2 OK 01
XpaHeHHe JaHHBbIX U Opranuzanus JMYHOro MHGOPMAIIMOHHOIO IpocTpaHcTBa. O0IauHble XpaHWINIIA OK 02
un(poBOro KOHTEHTA naHHBIX. Pa3nenenue nmpas gocTyna B 00JadHbIX Xpanuiuimax. KomiekruBHas padoTta

Haj fokyMeHTamu. CobmoaeHne Mep 0e30MacHOCTH, MPEIOTBPAIIAIONINX HE3AKOHHOE

pacnpocTpaHEeHUE MEPCOHATIBHBIX JaHHBIX

[IpakTrueckue 3aHATUS 2
Tema 1.9. OCHOBHOE COJIep>KaHue 2 OK 01
HNudpopmaunonnas HNudopmanmonnas 6ezonacHocTs. 3ammra nndopmanuu. Madopmanmonnas OK 02
0e3omacHOCTH Oe3omacHoCTh B Mupe, Poccuu. BpenoHocHbie mporpaMMbl. AHTUBHPYCHBIE

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

B Pa3BUTUHU HU(PPOBHIX TEXHOJOTHIA; PHCKH U TPOTHO3BI HCIIOJIb30BAHHS UPPOBBIX

TEXHOJIOT U P pelieHnH MpodeccnoHaNbHbIX 3a7aun

Teoperuueckoe oOyueHue 2
Paspea 2. Hcnonb3oBaHue NPOrpaMMHBIX CHCTEM M CEPBHCOB 22
Tema 2.1. O0padoTka | OCHOBHOE COAEpKAHNE 4 OK 02
uHopMmanuu B TekcToBble JOKyMEHTBI. Bubpl MporpaMMHOTo obecreueHus st 00paboTKH TEKCTOBOM
TEKCTOBBIX uHpopmanuu. Co3gaHne TEKCTOBBIX IOKYMEHTOB Ha KOMIIbIOTEPE (OTepalu BBOJA,
npoueccopax peaaKTUpoBaHuUs, popMaTUPOBAHUS)

[TpakTrueckue 3aHATHUS 4
Tema 2.2. Texnosorun | OCHOBHOE COZIEP)KAHNE 4 OK 02
co31aHus MHoroctpanuuHble TOKyMeHTbl. CTpyKTypa J0KyMeHTa. [ unepTeKcToBble JOKYMEHTHI.
cTpyKkTypupoBaHHbix | CoBmecTHas paOoTa Haj gJokyMeHTOM. [11aboHbL.
TeKCTOBBIX [TpaKTHYECKHE 3aHATHUSI 4
AOKYMEHTOB
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Tema 2.3. OcHOBHOE cojiepKaHue 4 OK 02
KoMmnblorepuas Kommnbrotepnas rpaduka u e€ Buabl. @opMaTsl MyJIbTUMEIUHHBIX (ailsioB.
rpaguka u I'padpuaeckue penakropsl (IIO Gimp, Inkscape). [IporpamMmmel 1o 3anucu u
MYJIbTHMEIHA penaktupoBanus 3Byka (I10 AynnoMacrtep). [Iporpammel penaktupoBanus Buzaeo (11O

Movavi)

[IpakTuueckue 3aHATUS 4
Tema 2.4. Texnosorun | OCHOBHOE COJEPKAHNE 4 OK 02
o0paboTkmn TexHoMOTHH 00PAOOTKH PA3ITMYHBIX O0HEKTOB KOMITBIOTEPHOU TpaduKu (PacTpOBHIE U
rpadpuyeckux BEKTOpHBIE N300pakeHUs, 00pabOTKa 3ByKa, MOHTaK BHUJIEO)
00beKTOB [TpakTHyeckue 3aHATHS 4
Tema 2.5. OCHOBHOE COJIep>KaHue 2 OK 02
IIpencrasienue Buasl komnbroTepHbIX pe3eHTanuid. OCHOBHBIE 3Tarbl Pa3paboTKH Mpe3eHTAIUH.
npogdeccuoHaIbLHOM Anumarus B nipezentanud. [llabmonsl. Kommo3uius o0beKTOB Mpe3eHTaNH
nadopmanuu B Buae | [IpakTuueckue 3aHATUS 2
Npe3eHTAnH
Tema 2.6. OcHOBHOE coziepKaHue 2 OK 02
NHTepakTHBHBIE H [Tpuntmne! MmyasTHMenUs. IHTepakTHBHOE MpecTaBleHNue HHPOPMAIIH
MYyJIbTHMEIHHHbIE IIpakTHueckue 3aHATHS 2
00beKTHI Ha cJalge
Tema 2.7. OcHOBHOE coiepKaHue 2 OK 02
I'mneprexcrosoe A3k pazmetku runeprekcta HTML. Odopmiienne runepTekcToBoii cTpaHulsl. Beo-
NpeacTaBJIeHue CailThl U BEO-CTPAHUILIBI
uHpopmannu [IpakTuueckue 3aHATUS 2
Paspea 3. NudopmannonHoe MogeMpoOBaHHe 28
Tema 3.1. OcHOBHOE coniepKaHue 2 OK 02
Moaeau n [IpencraBienne o KOMIBIOTEPHBIX MOAENAX. Buibl Moaeneil. AJeKBaTHOCTh MOJIEIIH.
MO/ieJINpOBaHue. OCHOBHBIE 3Tanbl KOMITBIOTEPHOTO MOJISTUPOBAHHMS
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JTansl Teoperuueckoe oOydeHue
MO/1eJINPOBAHUS
Tema 3.2. OCHOBHOE COJIep>)KaHUe OK 02
Cnucku, rpadml, Crpykrypa uapopmanun. Cucku, rpadsl, 1epeBbsi. AITOPUTM MOCTPOCHHS JepeBa
aepeBbsi peuieHuit
Teoperuueckoe oOydeHue
Tema 3.3. OcHOBHOE coziepKaHue OK 02
MartemaTuueckue ANTOpUTMBI MOJEJIMPOBAHUS KpaTYaUIIUX MTyTeH Mex 1y BeplIuHaAMU (AJITOpUTM
MO/ieJId B JeiikcTpsl, MeTo] TMHAMUYECKOTr0 IPOrpaMMHUPOBaHUS). DJIEMEHThI TEOPUHU UTP
npogeccHOHAIBLHOM (BBIUTPBIIIHAS CTPATETHS])
ods1acTn [TpakTHyeckue 3aHATHS
Tema 3.4. [lonsiTue OcHOBHOE coziepKaHue OK 01
AJIrOpUTMA M [Tonsitue anropurma. CpoiicTBa anropurma. CriocoOsl 3anucu anropurma. OCHOBHbIE
OCHOBHbIE AITOPUTMUYECKHUE CTPYKTYPBI. 3allUCh AJITOPUTMOB Ha S3bIKE TPOTrPAMMUPOBAHMUS
AJIrOPUTMHUYECKHE (Pascal, Python, Java, C++, C#). AHanu3 anropuTMoB ¢ IIOMOIIbIO TPACCHPOBOUHBIX
CTPYKTYPBI TabIuUIL
[TpakTrueckue 3aHATHS
Tema 3.5. OcHOBHOE coiepKaHue OK 02
AHaju3 anropuTMoB B | CTpyKTypHpOBaHHBIC THITHI JaHHBIX. MacCUBBL. BecrioMoraTensHbIe anropuTMBl. 3a1a4un
npogecCHOHAIbHOM MOMCKA JIEMEHTA € 3aJJaHHBIMU CBOMCTBaMU. AHAJIU3 TUIIOBBIX QJITOPUTMOB 00pabOTKH
obJacTu YKCEJl, YUCIIOBBIX MTOCIEA0BATEILHOCTEN U MACCUBOB
Teoperuueckoe oOydeHue
[IpakTueckue 3aHATHS
Tema 3.6. Ba3bl OCHOBHOE COJIepKaHNE OK 02

JAHHBIX KaK MO/IeJIb
npeaMeTHOH 00/1acTH

ba3bl maHHBIX KaK MOJENh MpeaMeTHON 00macTu. TaOauIel v peisimoHHbIe 0a3bl
JTAHHBIX

TeopeTI/Iqecxoe o6yquHe
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[IpakTueckue 3aHATHS

Tema 3.7. Texnosorun | OCHOBHOE COJEpKAHNE 2 OK 02
0o0padoTkm Ta6mmunerit porteccop. [IpueMsl BBoa, peakTupoBanus, GopMaTHupoBaHUs B
uHpopMannu B TabinyHOM Mpoueccope. Anpecanus. CoOpTUpoBKa, PHIbTpALIMs, YCIOBHOE
3JIeKTPOHHBIX dbopmaTupoBanue
Tadaunax [TpakTrueckue 3aHATHUS 2
Tema 3.8. @opmyasl 1 | OCHOBHOE COJIEpKaHHE 2 OK 02
(pyHkuumu B @opmybl U GYHKIHMA B 3JIEKTPOHHBIX Tabnunax. Berpoennsie GpyHKIMM 1 X
3JIeKTPOHHBIX UCIONIb30BaHue. MaTreMaTuueckue U ctaTuctuueckue GyHkun. Jloruueckue GpyHkuuu.
Tabdaumax OunancoBble PyHkimu. TexcToBble GyHKIUN. Peanuzanus MaTeMaTHueCKUX MOJIesiel B

AMEKTPOHHBIX TaOIHIIAX

[IpakTrueckue 3aHATUS 2
Tema 3.9. OcHOBHOE coziepKaHue 2 OK 02
Busyanuzauus Busyanuzanus JaHHbIX B 3J€KTPOHHBIX TaOIHIaxX
JAHHBIX B
e TPOHHbIX [TpakTrueckue 3aHATHS 2
Tabdaunax
Tema 3.10. OcHOBHOE coziepKaHue 2 OK 02
MogaeanpoBanue B MonenupoBaHue B 3JIEKTPOHHBIX TabauIax (Ha npuMmepax 3aaa4 u3 npodhecCuoHaIbHOM
3J1eKTPOHHBIX obnacTn)
Tabauuax (Ha [TpakTnyeckue 3aHATUSA 2
npuMepax 3ajgad u3
npogeccuoHaIbLHOM
o0J1acTn)
IIpodeccnonaibHO-OpHMEHTHPOBAHHOE COJePKaHUeE (COAepKAHUE MPUKJIATHOTO MOIYJIs1)
IpukaagHoit moayab | OCHOBbI AHAJTUTHKH M BU3YAJIU3ALUH TaHHBIX 36

1
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Tema 1.1. Moaean Copnepxanue 8 OK 02
JMAHHBIX Hancrpoiika Excel Power Pivot, Tabnu4yHoe nipeacTaBlieHue JaHHbBIX, YKCIIOPT JTaHHBIX, IIK

MOJIEJIH TAaHHBIX, OOJIBIINE TaHHBIE

Teopetnueckoe o0yueHue

[IpakTuueckue 3aHATUS
Tema 1.2. Conepxanue OK 02
Busyanusanus Anamutnueckuii  cepuc  Yandex Datalens: OOmmii  0030p, BO3MOXHOCTH. [IK
JAaHHBIX Perucrpamus, wunrepdeiic. Mapkermieiic, noakmodenue. Co3gaHue 4YapTOB U

JarmoopaoB

Teopetnueckoe o0yueHue 2

[IpakTrueckue 3aHATHS
Tema 1.3. IloTokn Coneprkanue 6 OK 02
AAHHBIX IIK

Ananmutnuecknii cepBuc Yandex Datalens: Iloroku pannwsix. [logkmiouenue k

cueTynKy Yandex METpUKH

Teoperuueckoe oOyueHue 2

[IpakTuueckue 3aHATUS 4
Tema 1.4 Ilpunstue Conepxanue 6 OK 02
pelIeHnii HA OCHOBE Ananutnueckuii cepuc Yandex Datalens: Ilpunsatue pemeHuil Ha OCHOBE JaHHBIX. IIK
AAHHBIX I'eonannsbie. TermoBbie KapThl

Teoperuueckoe oOyueHue 2

[IpakTuueckue 3aHATUS 4
Tema 1.5 IIpoexkTHast Coneprxanue 10 OK 02
pabora. Keiic anaimsa | Anaymrnyeckuii cepeuc Yandex Datalens: Pabora ¢ maraceramm. Keiic anammza IIK
JAAHHBIX JTAHHBIX

[TpakTHyeckue 3aHATHS 10
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[MpuxaagHoit MoayJib
2

AHAJIMTHKA U BU3yaJu3anus JaHHbIX Ha Python

36

Tema 2.1. Beenenne B | Coneprxanue 2 OK 02
SI3bIK HNHuTtepakTuBHas cpena nporpammupoBanue Ha Python. BBoa 1 BEIBO TaHHBIX. [IK
NporpaMMHUPOBAHMS Oynaknuu print(), input(). Tumbl gaHHBIX. MaTeMaTHYECKHE OTICPAIIMH C IIEITBIMH 1
Python BEIIECTBEHHBIMU YHCIAMHU

[IpakTueckue 3aHATHS 2
Tema 2.2. Conepxanue 4
OcHoOBHBIE [ToHsiTHe TOTUYECKHUX BhIpAXKEHUI U onepanuil. JIu3bloHKINS, KOHBIOHKIIHS, OK 02
aJIropuTMUYECKHUe otrpunianue. Tabnuna uctunuoctu. [Iposepka ycnosus B Python. Cunrtakcuc IIK
KOHCTPYKIHH HA unctpykiui if, if-else, if-elif-else. Peanuzanus nuknndeckux anroputmos B Python.
Python Oyukuus range(). Cunrakcuc nukia for, nukina while

[TpakTHyeckue 3aHATHS 4
Tema 2.3. Coneprkanue 6 OK 02
Pa6ora co cuckamu u | [Tonsitre cincka B Python. Co3nanue u cunthiBaHHe CIUCKOB. DYHKIUM U METOIbI IIK
CJI0BapsIMU criuckoB. [lousTue croBapst. OTimuus cioBapei oT cruckoB. Co3aHue cioBaps.

Meroas! cinoBapeil. [IpuMeHeHre CIMCKOB U CIIOBAPEN B PEAIbHBIX 3a]1a4ax.

[IpakTueckue 3aHATHS 4

KoHnTponbHbIe paboThI 2
Tema 2.4. Conepxxanue 8 OK 02
AHAJTUTHKA TaHHBIX [TousTHe maHHbBIX, OonbIKX TaHHBIX. Habops! qanubix. [Tnardopma Kaggle. IK
Ha Python bubmuoreka Pandas. O6bextol Series u DataFrame. [Tonyuenue oOriei HHGOPMALIUT O

JMaHHBIX. HIEKcAIUs 110 YCIIOBUSAM M H3MEHEHHE JJaHHBIX B TAOJIHIIAX.

[TpakTHdeckue 3aHATH 8
Tema 2.5. Copnepxanue 6 OK 02
AHaJIN3 JaHHBIX HA [ToHsITHE CTATUCTHKH, ONMCATETLHOM CTaTUCTUKH. ONUCATENbHBIN aHATTU3 JaHHBIX. IK
NPaKTHYECKUX OCHOBHBIE OIUCATEIbHBIC CTATHCTUYECKHE BEIMYMHBI (4aCTOTa, CPeIHEE
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npuMmepax apudMeTHuecKoe, MeIUaHa, MOJia, pa3Max, CTaHIapTHOE OTKJIOHEeHHUE). DyHKINH

onucaTenbHoli cratuctuku B Python Pandas. IlpakTrka BeIYMCIEHHS OMHCATENBHBIX

crarucThueckux BenuyuH B Python Pandas

[TpakTuyeckue 3aHATHSA 6
Tema 2.6. Copnepxanue 6 OK 02
OcHoOBBI HeobxoaumocTh BU3yaIu3aluy JaHHBIX I aHam3a. [loHsTue HaydyHoH Tpaduky. IIK
BU3YAJIU3ALUU bu6nunorexa Matplotlib. [Tousitue pucynka B Matplotlib. OcHoBHBIE BUbI TPadUKOB
JAAHHBIX (rucTorpaMMsl, AMAarpaMMBbl paccesiHUs, AMarpaMma pa3maxa, JMHeHHbIH rpaduk,

KpyroBas 1MarpaMma, TeIioBble KapThl). OCHOBHBIE IpaduecKue KOMaH /bl B

Matplotlib

[IpakTu4eckue 3aHATHS 6
Tema 2.7. Coneprkanue 4 OK 02
IIpoexTHast padoTa XapakTepuCTUKa OCHOBHBIX 3TAIOB IIpoliecca aHajau3a JaHHbIX. [l0roToBka 1aHHBIX. I1K
«AHaJau3 00/1bIINX HccnenoBanue u BU3yanusanus AaHHbIX. [locTpoeHue nmpeackazaTebHOW MOJEIH.
AAHHBIX B WuTepnperanys pe3ynbTaToB aHaiau3a. Peannsanysi OCHOBHBIX 3TAIOB Mpoliecca
npogecCHOHAIBLHOM aHaJIM3a JJaHHBIX Ha puMepe Habopa JaHHBIX U3 MpodecCUOHaIbHON chepbl
chepe» [TpakTudeckue 3aHATHS 4
IIpuknagnoi moayap | OCHOBBI HCKYCCTBEHHOTO HHTE/ICKTA 36
3
Tema 3.1. Conepxanue 2 OK 02
HckyccTBeHHBIN IIK
MHTEJIEKT: MoHsiTHe, | CYIHOCTD MOHSTHS “HCKYCCTBEHHbIH HHTEIICKT”, HCTOPHS PAa3BUTHS HCKYCCTBEHHOTO
cepbl IpEMeHeHHs UHTEJUIEKTA, «CJIA0bI» UCKYCCTBEHHBIN MHTEIIEKT, «CUIbHBIIN UCKYCCTBEHHBIH

UHTEJJIEKT, Cepbl MPUMEHEHUS U MEPCIIEKTUBBI Pa3BUTHUS UCKYCCTBEHHOT'O UHTEIIJIEKTa

Teoperuueckoe oOyueHue 1

[TpakTuyeckue 3aHATHS 1
Tema 3.2. Mammmnnoe | CoxepikaHue 2 OK 02
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o0y4eHue: NOHATHE, [TonsiTHE U BUABI MALTMHHOTO 00y4YeHUs; 00y4YeHue ¢ yuuTenem, oOyueHue 6e3 IIK
BU/IbI yUuTels, 3a/1a4a PErpeccuH, 3ajada KiacCu(puKaluy, 3a/1a4a KjacTepu3amnuu, oToop

JAHHBIX JJIS1 MOJETH MAIIMHHOTO O0yYeHHS

Teopernueckoe oOyueHue

[TpakTuyeckue 3aHATHSA
Tema 3.3. dTansl Copnepxanue OK 02
pa3padoTKu MoJe/H Oranel pa3pabOTKH MOJIENHM MAalTMHHOTO 00Yy4Y€HHUs: OIpeIeIeHHne LeNu U 3a1a4 (1elb IIK
MAlIMHHOI0 00y4eHHs. | KaK MOJICIIb PEe3yJIbTaTa, OTIMYUS LU OT 33]a4, MCTPUKH JJIsl OLICHKU pe3yJIbTaTa),
buoaunorexkn cOOp M MOATOTOBKA JaHHBIX, pa3pab0OTKa MOJIEJIN, TECTUPOBAHUE MOJICTH (BAIH AL
MAIIHHHOIO 00y4yenust | mojenu). [IpoGiemsbl niepeoOyueHus. BUOIMOTEKN MaIIMHHOTO 00yYeHUS

Teoperuueckoe oOyueHue

[IpakTrueckue 3aHATHS
Tema 3.4 Jluneiinas Conepxanue OK 02
perpeccust [TonsTre TUHEHHON perpeccuu, meneBas GyHKIUs, JJMHEHHOE YPaBHCHHE, IK

TOMOCKEJaCTUYHOCTh JAaHHBIX; MOJ00p KO3 PHUIINEHTOB JIMHEHHOrO YpaBHEHUS.

Co3nanue, 00y4yeHue U OLleHKa MOJIeNN TMHEWHON perpeccuy; HeJTMHeHHbIe PYHKIUU

Teopernueckoe 00yueHUs

[IpakTueckue 3aHATHS
Tema 3.5 Conepxanue OK 02
Kaacenpuxkanus. [lenu u 3apaun kinaccuukanuu. [lpumeps! pemeHus 3a1ad KiIacCUpUKALUU C IIK
Jlorucruyeckas MOMOIIBIO0 UCKYCCTBEHHOT'O MHTENJIeKTa. JINHEeHHbIHN KilacCu(pHUKaTOp, THIEPIIOCKOCTS,
perpeccusi OuHapHas Kiaccu(uKalus, MyJIbTHKIACCOBAs KiIaccu(UKalus; co3JaHue, 00y4eHue u

OLIEHKA MOJIEJIN JIOTUCTUYECKOU PETPECCHH.

Martpuia omm60K, METPUKHU KauecTBa JOTMCTHYECKOM perpeccuu

Teopernueckoe o0yueHue

[IpakTHueckue 3aHATHS
Tema 3.6 lepeBbs Copnepxanue OK 02
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pewenuii. Cayyaiinblii | JIlepeBo pemenuii, atpudyThl, 3¢ (HeKTUBHOCTH pa30HeHus, IITyOuHa AepeBa, uaes IIK
Jjec JIrOpUTMa CIIy4ailHOTO Jieca, IPUHIUI MYAPOCTH TOJIIIbI, CIIy4YalHbIH JieC I pelIeHUs
3aJa4u KIacCU(UKAIMH U PErpeccun
Teopernueckoe oOydeHue 2
[TpakTnyeckue 3aHATHS 2
Tema 3.7 Copnepxanue 4 OK 02
Kaacrepusanus Knacrepuzanusi, anroputm k-cpenHux, HEHTPOU, paCCTOSTHIE MEX/y TOUKaMHU, IIK
pelIeHre 3a]aul KJIacTepU3aliu
Teopetnueckoe o0yueHue 2
[TpakTuyeckue 3aHATHS 2
Tema 3.8 O6001menne Coneprkanue 4
U CUCTEeMAaTH3aLHs Brinonnenue npoektHoN padoThl «Co3/1aHNe CUHKBEWMHOB U BU3YaJIbHOM KapThl 3HAHUM OK 02
OCHOBHBIX NOHATHI 0 | 10 MATMHHOMY O0YYCHUIO» IK
MAIIHHHOMY IIpakTHueckoe 3aHsaTHE 4
00yueHu1o
Tema 3.9 PazpaGorka | Coxeprkanue 4 OK 02
MO/IeJIM MAIIMHHOT 0 Brimonnenue npoektHoi padora «PazpaboTka Moieny MalIMHHOTO O0yYeHUS JJIst IK
o0y4eHHs 1NJIs1 peleHus 3a/1aun Kiaaccu(uKaumy: U3yueHne, aHajau3 1 Mpeodpa3oBaHue TaHHbBIX;
peuieHus 3a1a4u BBIOOp MOJIENH, €€ O0y4YeHHE; OIICHKA KauecTBa padOThl MOJIEH; pa3padoTKa
KJIaccupuKanuu MIPE3CHTAINH; BBICTYTICHHE
[IpakTrueckue 3aHATHS 4
IIpukaagHoi MOIYJIb OcHoBbl 3D moaeanpoBanust 36
4
Tema 4.1 Cucrema Conepxxanue 2 OK 02
TpPeXMepHOro CucreMbl aBTOMaTU3UPOBAHHOTO IMPOEKTUPOBAHMS: HUCTOpUS, Ha3HAUEHUE, MPHUMEPHI. IK
MO/IeJTUPOBAHMS KOMIIAC — KOMIInekc Apromaru3upoBanHbix Cuctem. 3amyck cucrembl KOMITAC-

KOMITAC-3D LT.

3D. UnTepdeiic cuctemMsr
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Oxkno /lokymMeHTa Teopernueckoe o0yueHuE 1

[IpakTueckue 3aHATUS 1
Tema 4.2 OcHOBHBIE Conepxanue 10 OK 02
NpHeMbl CO31aHUs [TocTpoeHne reoMeTpuyECKUX IPUMUTHBOB (OTPE3KOB, PSMOYTOJILHUKOB, I1K
reoMeTpHu4YecKHX TeJl OKpY>KHOCTH). MHOTOIpaHHHMKH U TeJla BPaIlleHHs: BUIbl MHOTOIPAaHHUKOB, 3JIEMEHTHI
(MHOrOrpaHHUKM, T€JA | MHOrOTPaHHHUKA, IPUMEPHI FTEOMETPUYECCKUX TEJl, OTPAHUUCHHBIX IJIOCKUMHU
BpalleHHs, ICKHU3bI, MOBEPXHOCTSAMU, 3JIEMEHTHI TEJI BpallleHus (0uepKoBasi 00pasyrolias, OCh BpallleHus,
rpynmbl MOBEPXHOCTh BpallleHus, OCHOBaHHE). OCHOBHbIE PUEMBI IOCTPOECHUS
reoMeTpuYecKHX TeJI) | MHOTOTPAaHHUKOB U Tell BpamieHus. [loctpoenue sckn3oB. Co3naHue rpymibl

reOMETPUUECKUX Tell

Teopetnueckoe o0yueHue 2

[TpakTuyeckue 3aHATHSL 8
Tema 4.3 Conepxanue OK 02
PenakrupoBanne 3D | CymHOCTb NOHATHS «PEIAKTUPOBAHKEY, 3a/1a41 PEIAKTHPOBAaHMsI ICKH30B, 3d 12 IK
moaesei. Cosnanme 3 | mojerneii, OCHOBHBIE ClIOcOOBI penakTrpoBanus 3 D mozeneit. Coznanue 3 D mozeneii ¢
D mopnenei. Orceyenne | snemeHTamu 3aKpyriaeHus (ckpyrienus) u ¢packamu. Coznanue 3d Mozeneit mo
YACTH AETAIH IUIOCKOMY YEPTEXY ITOCPEICTBOM ONEpaluy «BpalleHusD». Pacceuenue neranu

IJIOCKOCTBIO

Teopernueckoe o0yueHue 2

[TpakTrueckue 3aHATHS 10
Tema 4.4 Co3nanue 3d | Conepxanue 12 OK 02
MojeJjied npocredmux | Beinmonnenue npoekTHo# paboTsl «Co3aanue aBTopckux 3d Mozeneid»: BbIOOp IIK
00beKTOB IPOCTEUIINX 0OBEKTOB (OBITOBBIX, TEXHUUYECKUX U CTPOUTENBHBIX) JUIs CO3IaHUS

MOJIeNU (CaMOCTOSTENbHO MITH ¢ TOMOILBIO TIpenoaBaressi); 000CHOBaHHE BbIOOpa,

co3/1aHue MOJIeNH 00BEeKTa, MOArOTOBKA MPE3EHTAIIMU U MPE/ICTaBIEHUE BBITTOTHEHHON

MOJIEH

[IpakTHueckue 3aHATHS 12
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[MpuxaagHoit MoayJib

Pa3paborka Bed-caiiTa ¢ MCIIOIb30BaHHEM KOHCTPYKTOpa Tuiabaa

36

)
Tema 5.1. Copnepxanue 4 OK 02
Koncrpykrop Tuabaa | O6muii 0630p. Bosmoxxnoctn koHCTpyKTOpa. brubnmoreka 61mokoB. I'paduueckmii IIK
penaktop Zero Block. ITanens ynpaBnenus caiiramu. Bei6op tapuda. Dxcnopra Koja
Teopernueckoe oOydeHue 2
[TpakTHyeckue 3aHATHS 2
Tema 5.2 Co3ganue OCHOBHOE COJIep>KaHue 4 OK 02
caiita Coznanue caitra. Hauano pa6otsl. Hactpoiiku. Llpudt. LiBet. Coznanue namnox. IK
Teoperudeckoe oOydeHue 2
[TpakTHyeckue 3aHATHS 2
Tema 5.3. Co3aanne Coneprkanue 4
Pa3JIMYHBIX BH/I0B Coznanue crpanuil. Cnucok ctpanuil. PaboTta ¢ oTAenpHBIMH CTPaHUIIaMU (HACTPOMKa,
CTpaHH IPEIIPOCMOTP, ITyOIMKAIHS, PEJAKTHPOBAHUE, CITUCKH)
[IpakTueckue 3aHATHS 4
Tema 5.4. Conepxanue 4 OK 02
Cranpapruble 010ku | Co3aHue JIPHIAMHTA U3 CTaHAAPTHBIX OJIOKOB Ha BBIOPAHHYIO TEMY IIK
[TpakTuyeckue 3aHATHS 4
Tema 5.5. Ilanean Conepxanue 4 OK 02
HABUT AL Hynesoii 650k (co3nanue, naHenu HaBUralluK, JOCTYITHbIE 3JIeMeHThl). PaboTa ¢ IK
TEKCTOM, H300paKEHUSIMH U BUICO
[TpakTHyeckue 3aHATHS 4
Tema 5.6. Hactpoiika | Coxnepxkanue 6 OK 02
IJIABHOM CTPaHUIBI Caiit: HacTpoiika JoMeHa, BBIOOD IJ1aBHOW CTPAaHMUIIbI, CTATUCTHKA, SIHAEKC METpHKa, IIK
Hactpoiika HTTPS.
Teopernueckoe o0yueHue 2
[IpakTueckue 3aHATUS 4
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Tema 5.7. IlpoextHas Conepxanue 10 OK 02
pabora c ITpoextHas pabota «Co3naHue HHTEPHET-MarasuHa IIK
MCTIOJIb30BaHUE [IpaKkTHUYecKue 3aHATHS 10
KOHCTpyKTOpa Tunbaa
puxaagnoit Mmoayiapb | TexHosoruum npoaBu:kenusi Bed-caiita B UnTepHere 36
6
Tema 6.1. UnTepHer- Conepxanue 6 OK 02
MapKeTHHT W HTEepHET-MapKETUHT: IOHIATUE, THCTPYMEHTHI IHTEpHET-MapKETHHTa, NUCCIIEIOBAHNE IIK

KaK 3JIEMEHT UHTEpPHET-MapKeTHHTa

Teopetnueckoe o0yueHue 2

[TpakTuyeckue 3aHATHS 4
Tema 6.2. MeToabl Coneprxanue 6 OK 02
NPOABHKEHHS B baHHepHast 1 KOHTEKCTHAs peKJIaMbl, peKJlaMa B pacchbUIKax, pekiaMa B 0Jiorax, IK
HNuTepHere COOOIIECTBAX, COLUATBHBIX CETAX; BUPYCHBIM MapKETHHT

Teoperuueckoe oOydeHue 2

[TpakTuyeckue 3aHATHS 4
Tema 6.3. Pazimmunbie | OCHOBHOE cOEp:KaHNE 6 OK 02
crnoco0bl padoTsl ¢ CrniocoOsl nony4yeHus Tpaduka: onpeaeneHue Tpapuka, OCHOBHbIE CIOCOOBI OTyUEHUS IIK
KOJIM4eCTBOM Tpaduka, 0co0eHHOCTH KOHTeKCTHOU pekiambl, SEO u SMO npoasuxeHus
noceruresen Teopernueckoe o0yueHue 2

[TpakTuyeckue 3aHATHS 4
Tema 6.4. [louckoBaa | Conepxanue 6 OK 02
ONTHMHU3AIHUS Onrummsanus koutenTa st Sunexc, Rambler u Google, maaexcupoBanue caiita IIK
KOHTEHTAa MOMCKOBBIMU CUCTEMAMHU

Teopetnueckoe o0yueHue 2

[TpakTuyeckue 3aHATHS 4
Tema 6.5. Pexnamuas Conepxxanue 6 OK 02
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KaMIIaHUU B CETU [TnanupoBaHue U MPOBEJCHNUE PEKIAMHOIN KaMITaHUH - TOCTAaHOBKA I1eJiei, BEIOOp H/Hiu IIK
WuTepuer pa3paboTKa HHCTPYMEHTOB, MECCEJIK, BEIOOP IIIOMIA/I0K, OI0KET, OIICHKA

3¢ (HEeKTUBHOCTH

Teopernueckoe oOydeHue 2

[TpakTuyeckue 3aHATHSA 4
Tema 6.6. [IpoexTHas Copnepxanue 6 OK 02
pabora [TpoextHas pabota «IIpoexkTupoBanue pekinaMHON kamnaHuu B IHTepHeTe 1uis IIK
«IIpoexTrpoBanue KOHKPETHOW PO TyKIHH/PEIICHHST/ KOMITAaHHH/OpPTaHU3alIu N
PEKJIAMHON KaMITaHuu B | [IpakTHuecKue 3aHATHS 6
HNuTepuere»
IIpukaagnoii moxyar | BBenenue B BeO-pa3padoTKy Ha si3bike JavaScript 36
7
Tema 7.1. Cunrakcuc | Conepxkanue 2 OK 02
U OCHOBHBIE OHATHS | BripaxeHus, onepatopsl, mo004HbIE 3P PEKThI, HHCTPYKIUH, BBOA-BBIBOJ. [loHATHE IK
JavaScript oObekTa u nurepana. OBomonuus crangapra ECMAScript

Teoperuueckoe oOyueHue 2
Tema 7.2. YnpaBaenne | Conepxkanue 2 OK 02
NaKeTaMu U Cucrema naketoB npm. Maunumanuzanus npoexra. Co3nanue daiina package.json. IIK
3aBHCUMOCTSIMHU JleBenonepckue 3aBUCMOCTH

[IpakTueckue 3aHATHS 2
Tema 7.3. Conepxxanue 2 OK 02
ITepemennblie n OO0BbsiBIEHNE IEPEMEHHBIX. DTall KOMIWISALMY U 3Tan ucnojaHenus. Ommnoka I1K
00/1aCTH BUIMMOCTH. ReferenceError u Bo30yxaeHue uckitoueHus. I nobanapHble nepeMeHHbe. Bunaumocth
IIpuMuTHBHBIE H Ha ypoBHe 0;1oka. CpaBHEHHE TPUMHUTHBHBIX 3HAUEHUI
00BbeKTHBIEC THIIBI [TpakTUdeckue 3aHsATHS 2
AAHHBIX
Tema 7.4. TypeScript u | Conepxanue 4 OK 02
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cTaTHYecKas Tumnb! nanaeix. OOBsABICHUE ¢ aHHOTAMEH TUIA. TPaHCHIIISAIMS U 3aITyCK POEKTA. IIK
Tunu3anusa. ®ynkouu | O0bsBIeHUE (B TOM YUCIE C aHHOTAIUEH ) U BBI30B (DYHKITHIA
KaK CTPYKTYPHBIH Teopernueckoe oOyueHue 2
3JIEMEHT CLeHapHus U [IpakTuueckue 3aHATUS 2
KaK THII JaHHBIX
Tema 7.5. OCHOBHOE COJIepKaHUE 4 OK 02
Ynpasasouue VMriepaTuBHBIN TOAXO K CO3JaHUIO KOJa mporpammsl. MHCTpyKIMH Kak IIK
KOHCTPYKUMH MIPOTUBOIIOJIOKHOCTh BBIpaXeHMH. TepHapHbIid oniepaTop u uHCTpyKIwms If..else

LIuKIIBI CO CYETUYMKOM, TIPEAYCIOBHEM/TIOCTYCIIOBHEM, HTEPALIMOHHBIC

Teopetnueckoe o0yueHue 2

[TpakTrueckue 3aHATUS 2
Tema 7.6. CTpoku u Conepxxanue 4 OK 02
OMHapHBbIE JaHHbIE. Crtpoka kak IpUMHUTHBHBIN TUII JaHHBIX. [lepedop CTpoku ¢ MOMOIIbIO UTEpaLHii IIK
Peryasipubie for..of, ucronezoBanue KOnnkona B JavaScript. Otauune OMHAPHBIX JAHHBIX OT CTPOK.
BbIpasKeHHU s ITouck coBnageHni ¢ pEryasipHbIM BBIPAXKECHUEM

Teoperuueckoe oOyueHue 2

[TpakTrueckue 3aHATHS 2
Tema 7.7. MaccuBbl 1 | Conepkanue 4 OK 02
MHOKeCTBa MaccuBsl kak Ha0OpbI 3HAYEHUH pa3HbIX TUIIOB, AOMYCKAIOUINX UTEpalnio. 3aJaHue IIK

MaccuBa JintepainoMm. MeTtoibl MaccuBoB, B ToM uncie forEach u reduce. Bzaumuebie

npeoOpa3oBaHus MaCCUBOB U CTPOK. MHOKeCTBa Kak HA0Opbl HE OBTOPSIOIINXCS

3HaueHu. [lonydyeHne MHOKECTBA U3 MacCUBa

Teoperuueckoe oOyueHue 2

[TpakTHyeckue 3aHATHS 2
Tema 7.8. Conepxanue 6 OK 02
JlutepanbHble JlutepanbHble OOBEKTHI KaK KOJIIEKIIUU CBOWCTB U METOA0B. OTINYUS TUTEPATbHBIX [IK

00bekThI. [IpoToTHIIBI

00BEKTOB OT OJIOKOB M MaccuBOB. JlocTyn k cBoiicTBam U MeTosiaM. Mcnonbs3oBanue
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U KOHCTPYKTOPBI.
CBolicTBa H METObI

ccbutk this. BeI30B MeTO10B OHOTO 00bEKTa OTHOCUTENBHO Apyroro. JlocTym k
nporotuiy oobexTa. Co3aHue 00bEKTa ¢ IOMOIBI0 KOHCTPYKTOPA

Teopernueckoe oOydeHue 2
[TpakTuyeckue 3aHATHA 4
Tema 7.9. Moayau u Coneprxanue 4 OK 02
Tpa”Hcnuasuusa. DOM | Moaynu kak eTMHHIBI HE3aBUCHMOTO U30JIMPOBAHHOTO Ko/ia. IMIIOPT | AKCIIOPT U3 IIK
monyneit B ctiiie ES2015. Mcnonp3oBaHie BO3MOXKHOCTEH TUTAHUPYEMBIX CIIEAYOLIIX
BEpCHii CTaHaapTa — mpeodpa3oBaHue Koja ¢ momoinsio Babel. Beenenue B Document
Object Model — 00bekTHY 0 MOJIEITb IOKYMEHTA BEO-CTPaHHIIBI
Teopetnueckoe o0yueHue 2
[TpakTuyeckue 3aHATHSA 2
Tema 7.10. IIpoextnas | Coxepxanue 4 OK 02
padora. «Co3nanue ITpoextHas padota «Co3naHue NPOCTEUIIET0 CEPBEPHOIO BEO-TIPUIIOKEHUS» IIK
npocTeiniero
CcepBEpPHOTO Bed- [TpakTuyeckue 3aHATHS 4
NPHJI0KEHUS»
IIpukaagHoi MOIYJIb BBenenue B co3nanue rpagpuyeckux uzodpaxkenuii ¢ nomompo GIMP 36
8
Tema 8.1. PactpoBasi u | Coneprxanue 2 OK 02
BEeKTOpHas rpaguka. OTnuuus pacTpoBoi U BeKTOpHOU rpaduku. Vcnonb3oBanue pacTpoBoit rpaduku Jis IIK
®opmaTsl xpanenus ¢potorpaduii. @opmarsl PNG u JPEG. KonBepTanus ¢ 1einbio CHUKEHUS
n300pakeHui, 00BbEMa N300paKeHNS
KOHBepTalus U Teoperuueckoe oOyueHue 2
ONTUMH3ALUSA
Tema 8.2. GIMP kak Copnepxanue 2 OK 02
npoexkt GNU. GIMP kak mporpaMma A1t pa3IMYHBIX ONEpalMoHHbIX cucTeM. OCOOEHHOCTH MPOEKTa [IK
Ycranoska GIMP B Ka4eCTBE MPEICTABUTEIIS KJIacca CBOOOHOTO MPOTPAMMHOTO 00ECTICUCHHSI.
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YcTaHoBKa Ha pa3IM4HbIE TUIATHOPMBI

Teoperuueckoe oOydeHue

Tema 8.3. Untepdeiic | Conepxanue OK 02
GIMP. Untepdeiic n HacTpoiika ero yacteil. OJHOOKOHHBIH U MHOTOOKOHHBIN PEKUM. IIK
MHOrooKoHHBI Yupasnenue auagoramu. OKHO CI0EB N300paxeHUs
PEeKHM, CThIKyeMble Teoperuueckoe oOydeHue
AHAJIOrH, IIpakTHueckue 3aHATHS
OJHOOKOHHBI PesKHM.
Caon
Tema 8.4. Pazpemenue | Conepxanue OK 02
U300paxeHus. Pa3mepbl n300pakeHus B MUKCEIax U MOHATUE pa3pellIeHns H300pakeHHMsL. I1K
Hapuranus, [TpeoOpa3oBanus: BBIpaBHUBAHUE, IEPEMEIIEHUE, KAAPUPOBAHUE, BPAILLICHUE, HAKIIOH,
MacmTadupoBaHme, nepcnektuBa, 3D-npeoOpazoBanue, Tpanchopmarlus, npeodpa3oBaHue MO TOUKaM,
Ka/IpupoBaHue, 3epKaJio, Mpeodpa3zoBaHue MO paMKe, HCKAKCHHS
appuHHbIC Teopernueckoe oOyueHue
npeodpazoBaHus [MpakTUyeckue 3aHATHS
Tema 8.5. 3aiuBka, Copnepxanue OK 02
(puAbLTPHI U Hcnonb3oBanue 3anuBku. OUIbTPBI: pa3MbITHE, YIIyUlIeHUE, UCKaXKEHUS, CBET U TEHb, I1K
HHCTPYMEHTbI IIyM, BBIJIEJIEHUE KPaEB, IEKOpaLMsl, TPOEKIIHS
PHMCOBaHHUA [TpakTudeckue 3aHATHS
Tema 8.6. Boinenenne. | Conepxanue OK 02
KonTypsl. Hcnonb30Banue BbIACTCHUN A1 paOOTHI C OT/IENBbHBIMU O0BEKTAMHU B COCTaBE I1K
KomOunupoBanue u3o0pakenus. Boienenue kouTypoB. Co3aanue Kouiaxed myTéM coeIMHEHUS
n300pakeHui HECKOJIBKUX U300paKeHUH

Teopernueckoe oOydeHue

[TpakTueckue 3aHATHS
Tema 8.7. BricTpas Copepxanue OK 02
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MacKa u ['padmueckue oroOpakenue obnactu BeaeneHus. [I[peodpa3oBanue 1BeTa B IK
npeodpa3oBaHue N300paKEHUH C TIOMOUIBIO PUMEHEHHS] MACKU
BeTa [IpakTUyeckue 3aHsATHS 2
Tema 8.8. Co3nanue Conepxanue 4 OK 02
rpaJueHToB [Tousitue rpaguenTa. [1naBHbIe epexo/bl OT OJAHUX I[BETOB K JIPYTUM IIK
Teoperuueckoe oOydeHue 2
[IpakTueckue 3aHATUS 2
Tema 8.9. Co3nanune Coneprkanue 4 OK 02
AHUMHUPOBAHHOIO Hcnonp30BaHre aHUMAIIMH [Tl HATJIATHOTO MPEACTABIECHUS MPOIECCOB C HECKOIBKIUMHU IIK
H300pakeHus B stanamu. @opmat GIF. Orpannyenus GlF. Coznanue uzobpaxenus B popmare GIF ¢
¢popmare GIF nomoinpo GIMP
Teoperudeckoe oOydeHue 2
[IpakTrueckue 3aHATHS 2
Tema 8.10. IIpoextnas | Conepxxanue 4 OK 02
patdora «Co3nanue [TpoexTHas pabora «Coznanue cepur OaHHEPOB IS TpapuuecKkoro opopMIeHHS IIK
cepuu 0aHHEPOB 1JIAA cairta»
rpadpuueckoro [IpakTuueckue 3aHATUS 4
oopMIIeHUSA cailiTay
IIpomMe:kyTouHasi aTTeCTALUSA 2
(ma¢pPepennmpoBaHHbIii 3a4eT)
Bcero 144
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3. YcaoBus peajM3auuu NporpaMMbl 0011e00pa3oBaTeJbHOM U CHUILTHHbI

3.1. TpeGoBanus K MHUHHUMAJIbHOMY MaTepuaJIbHO-TEXHUYECKOMY
o0ecre4yeHNIO

Peanuzanus nuciuIuiMHbl TpedyeT Hamudus yaeOHoro kabunera «MHpopMaTuku u
WH(POPMAITMOHHBIX TEXHOJIOTHI»/y4eOHOM TabopaTOpHH.
O6opynoBaHne KOMIbIOTEPHOU TaOOpaTOPHUU:
® TI0CaJOYHBIC MECTA IO KOJMYECTBY 00yJaIOIINXCS;
e pabouee MECTO IPEToaaBaTelIs;
® MapKepHas J0CKa;
e y4yeOHO-METOaUYECKOE 00eCIIeUeHHUE.
Texaudeckue cpeacTra 00ydeHUs:
® KOMITHIOTEPHI IO KOJIMYECTBY O0yJAFOIINXCS,
e JIOKaJbHAs KOMITBIOTEPHAS CETh U TJI0OAIbHAS ceTh IHTEpHET;
® JIMIICH3UMOHHOE CUCTEMHOE U MPHUKJIAJTHOE TPOrpaMMHOE 00eCrieYeHHE;
® JIMIIEH3MOHHOE aHTUBUPYCHOE MPOTPAMMHOE 00ECTICUeHUE;
® JIMIIEH3HMOHHOE CIEIUATN3UPOBAHHOE IPOTPAMMHOE 0OeCTIeUeHHE;
® MyJIbTUMEIUATPOEKTOP.

3.2. MupopmanuonHoe odecneyenne o0yuyenns. [lepedeHb pexomMmeHayemMbIX
yueOHbIX u31aHuil, UHTepHeT-pecypcoB, JONMOJTHUTEIbHOH JTUTEPATYPbI

Jns peanuzanuu  mporpaMMmbl  OUOIMOTEYHBINM (OHJ 00pa3oBaTeNbHON
OpraHu3alliy JO0JKEH UMETh MeUYaTHbIE W/WIN 3JEKTPOHHBIE 00pa3oBaTebHbIE U
WHQOpPMAIIMOHHBIE  PECYpPChl, PEKOMEHAOBAaHHbIE [JI1  HCMOJb30BaHUS B
o0pa3oBaTeIbHOM MPOLECCE, HE CTApUIE MATH JIET C MOMEHTA U3JaHUS.

PexomenmyeMblie ieyaTHbIC U3AAHUS IO peaTu3aiuy 00Ieo0pa3oBaTeIbHON
JVCLUIINHBI
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OcHoBHas JUTCpAaTypa.

["aBpuioB, M. B. Mudopmaruka. bazoBsiii ypoBeHb. 10—11 kiaccel: yueOHUK
JUTsl cpeHero oomero oopasoanus / M. B. I'aBpuios, B. A. KimmmoB. — 6-¢
u31., epepad. u norn. — Mocksa: MznarensctBo FOpaiit, 2024. — 318 ¢c. —
(ObmeobpazoBarenbubIit 1uK). — ISBN 978-5-534-20332-5. — Tekcr:
anekTpoHHbIH // OOpa3oBatenbHas miatdopma FOpaiT [caifr].

Bonk, B. K. Uadopmatuka. Yriayobnennsiit ypoBeHb: 10—11 kiacchl: y4eOHUK

2-e u31. — Mocksa:

TUTs1 cpenHero oomero oopasoanus / B. K. Boik.
N3narensctBO FOpaiit, 2024. — 227 ¢. — (OO1eo0pa3oBaTeNbHbIN IUKT). —
ISBN 978-5-534-18453-2. — Texkcr: anexTpoHHsbIi // OO6pa3oBaTenbHas

matgopma FOpaiit [caiT].

JlomogHuTEebHAS JINTEpPATYpAa:

[Monaxkos, K. FO. Uadopmaruka. 10 kinacc. ba3oBeiii 1 yriy0OiaeHHbINA VPOBHU. B 2

4. Yacte 1 : yvueoHuk / K. 1O. [Tonsakos, E. A. EpemuH. - 6-¢ u3., crep. - MOCKBa:

[Ipoceenenue, 2024. - 353 ¢. - ISBN 978-5-09-112248-0. - Tekct: 271€KTPOHHBIIA.

- URL: https://znanium.ru/catalog/product/2176156

[Monsaxkos, K. FO. Uadopmaruka. 10 kinacc. ba3oBeii 1 yriy0iaeHHbIM VPOBHU. B 2

., Yacte 2: yvueonuk / K. IO. [Tongkos, E. A. Epemun. - 6-¢ u3a., crep. - Mocksa :

[Ipoceentenne, 2024. - 353 c. - ISBN 978-5-09-112249-7. - Tekcr: 21€KTPOHHBII.

- URL.: https://znanium.ru/catalog/product/2176157

IIepeueHb pecypcoB I/IHd)ODMaI_II/IOHHO'TCHGKOMMVHHK&HHOHHOﬁ CCTHN

«HTEpHETY:

CnpaBouHas npaBoBas cuctema «l'apanm»;
9BC «Znanium.com» - https://znanium.com/
OBC HOpaiit - https://urait.ru/
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4. KoHTpPOJIb ¥ OlleHKA Pe3yJibTAaTOB 0CBOEHMsI 00111e00pa3oBaTeIbHOM
AUCUMILTHHBI

KoHTposib M oumeHKa pe3yabTaTOB OCBOCHHUs OO0IIe00pa3oBaTeIbHON
JUCHUTUIMHBI PACKPBIBAIOTCS Yepe3 AUCIUIUIMHAPHBIE PE3yJIbTaThl, HAllpaBJICHHbIC
Ha (opmupoBaHHe OOHMX U MPOdeCcCHOHATBHBIX KOMIIETEHLUN MO pasfenam U
TEMaM COJiepKaHus yueOHOTO MaTepHaia.

Oo0wmas/npogeccnonann Pa3nea/Tema T oleHOYHBIX MEePONPUATHI

Hasli KOMIICTCHIIUA

OK 01

Tema 1.6 Tema 1.9 Tema 3.5

OK 02

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

TectupoBanue

OK 01

Tema 1.7 Tema 1.8 Tema 2.2
Tema 3.4

OK 02

Tema 1.2 Tema 1.4 Tema 1.5
Tema 2.1 Tema 2.3 Tema 2.4
Tema 2.5 Tema 2.6 Tema 2.7
Tema 3.3 Tema 1.7 Tema 1.8
Tema 2.2 Tema 3.6 Tema 3.7
Tema 3.8 Tema 3.9 Tema
3.10 Tema 3.11 Tema 3.12
Tema 3.13

BLIHOHHGHHG HpaKTquCKI/IX
3aIaHUN

OK 02, IIK

[Tpuknanaeie Moayu 1-2

KonTponbnas pabora

OK 02, IIK

[Tpuxnanueie Mmoxynu 2-8

IIpoekTHas pabota

OK 01, OK 02, IIK

Bce Mmonynu

Brinonnenue 3amanui
nudQepeHIIMPOBaHHOTO 3a4eTa
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5. JIucT u3MeHeHN 1 10M0JIHEeHUI, BHECEHHBIX B pa004y10 NporpamMmy
AMCIHUTLTAHBI

Ha3BaHHe NTHCHHUILTHHBI

No N3MCHCHUA, 1aTd UIBMCHCHH, HOMCP CTpaHHUIIbI C U'3BMCHCHUCM

bbILJ1O CTAJIO
OcHoBaHue:
HOI[HI/ICI) JIMia, BHCCIICTO N3MCHCHMU A
Obpaszey ogpopmnenus
N3menenne Ne 8 ot 25.12.2024 1., cTp. Ne 34
BbLJIO CTAJIO

OcHOBHas auTEpaTypa:

Cepreesa, 1. 1. UudopmaTuka:
yueOnuk / 1.M. Cepreesa, A.A.
My3saneBckas, H.B. TapacoBa. — 2-¢
u31., nepepad. u gon. — Mockaa:
®OPYM: UH®PA-M, 2020. — 384 c.
— (Cpennee npodeccuoHanbHOE
oOpazoBanue). - ISBN 978-5-8199-
0775-7. - Tekct: anexrponHsii. - URL:
https://znanium.com/catalog/product/10

JononHuTenbHas JutepaTypa:
Cepreena, 1. . UndopmaTuka:
yueOnuk / 1.W. Cepreesa, A.A.
My3sanesckas, H.B. TapacoBa. — 2-¢
u31., nepepad. u 1on. — Mockaa:
®OPYM: UH®PA-M, 2020. — 384 c.
— (Cpennee npodeccuoHabHOE
obOpazoBanue). - ISBN 978-5-8199-
0775-7. - Tekct: anextpoHHsid. - URL:
https://znanium.com/catalog/product/10

83063

83063

OcHoBanue: aKTyaJn3alnsa OCHOBHBIX B JOIIOJTHUTCIIbHBIX HCTOYHHUKOB.

HOI[HI/ICB Juna, BHCCIICTO U3MCHCHU A
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