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1. O0masi xapakTepuCcTUKA NPUMEPHOIi padoueil mporpaMmbl
o0meo0pa3oBareJbHON AucHUIIMHBI «MHpOopMaTHKa»

1.1. MecTo IucCHUIUIMHBI B CTPYKTYype o0pa3oBareabHoil nporpammsl CIIO:

Oo6meo6pazoBatenpHas  guciuiuimHa «MHOOPMATUKA»  sBasercs
00si3aTeIbHONM  4YacThi0  OOIIe00pa30BaTeIbHOrO  IMKJIa  00pa3oBaTEeNbHOM
nporpammbl B cootBeTcTBUM ¢ I'OC CIIO 33.02.01 dapmarnius.

1.2. llesiu ¥ uIaHUpYyeMble pe3yabTaThl 0CBOEHHS JUCIIUIIIUHBI:
1.2.1. Heaun 1ucUNIMHBI

Conepxanue IPOTPAMMBI 00111600 pa3oBaTEIbHOM JACIUTUTAHBI
«udopmatruka» HampaBiIECHO Ha JOCTHXKEHUE CIEAYIOIIMX IIeJieil: OCBOEHHUE
CUCTEeMbl 0a30BbIX 3HAHWH, OTPAXKAIOIIUX BKJIaJ MHPOpMATHKU B (popMHUpOBaHUE
COBPEMEHHOW HAy4YyHON KapTUHBI MHpA, POJib HMH(POPMAIMOHHBIX MPOIECCOB B
COBPEMEHHOM OOIIeCTBE, OMOJIOTHYECKUX M TEXHUYECKHX CHCTEMax; OBJAJCHHE
YMEHUSIMHU TIPUMEHSATh, AHAIU3UPOBATh, MPEOOPa30BHIBATh HWH(OpPMAIMOHHBIC
MOJICNIA pealbHBIX OOBEKTOB M TMPOIIECCOB, HUCIIOJNB3Ys TPH 3TOM LUQPPOBHIE
TEXHOJIOTUM, B TOM YHUCJI€ NpPU MU3YYCHUU JPYTMX JAUCUUIUIMH; pPa3BUTHE
MO3HABATENbHBIX HMHTEPECOB, MHTEJUICKTYaJIbHBIX M TBOPUYECKUX CIOCOOHOCTEH
MyTEM OCBOEHUS U HCMOJb30BAHUS METOJOB HHPOPMATUKH U HHUPPOBBIX
TEXHOJIOTMM TIPU HU3YUYECHUU PA3THYHBIX YYEOHBIX TMPEIAMETOB; BOCIUTAHUE
OTBETCTBEHHOTO OTHOIIEHUS K COOJIOIEHUIO JTHYECKUX M TIPABOBBIX HOPM
WHOOPMAITMOHHOW  JICSITENIBHOCTH; TPUOOPETEHHE  OMbITa  MCIOJb30BaHUS
U(POBBIX TEXHOJOTUA B HWHIUBUIYAIbHOW W KOJUICKTUBHOM Yy4eOHOW U
MMO3HABATEIBbHOW, B TOM YUCJIIEC MPOCKTHOU JIESITETbHOCTH.



1.2.2. Ilnanupyembie pe3yJibTaThl OCBOCHHsI 0011e00pa3oBaTeIbHOM AMCHMILINHBI B c00TBeTcTBUHU ¢ PI'OC CIIO u Ha
ocHose ®I'OC COO

Koa n
HaHMeHOBaHHe
(popmupyembIx
KOMIIEeTeHI M i

I[Inanupyembie pe3y/bTaThl 0CBOEHHS TUCHUILIUHBI

Oo0mmue

JAucnunimHapHbie

OK 01. Bri6upats
CIOCOOBI peLIeHUS
3a1a4
npodecCuOHATbLHON
JeSITebHOCTH
PUMEHHUTEITHHO K
pa3InYHbIM
KOHTEKCTaM

B yacTu Tpy10BOT0 BOCIUTAHMS:

- TOTOBHOCTh K Tpydy, OCO3HaHWE IICHHOCTH
MacTepCTBa, TPYI0JIIO0UE;

- TOTOBHOCTH K  aKTUBHOM  JESATEIbHOCTU
TEXHOJOTHYECKOM W COIMAJIbHOW HAaIpPaBJICHHOCTH,
CIIOCOOHOCTh ~ MHUIIMMPOBaTh, IUIAHUPOBAThH |
CaMOCTOSITEJIbHO BBITIOJIHATH TAKYIO JESTEIHHOCTD;

- MTHTEPEC K pa3InvHbIM chepaM npodeccunoHanbHOMI
JIeITeIIbHOCTH,

OBJaanenue YHHMBEPCAJIbHBIMH
NMO3HABATEJbHBIMHM J1eliCTBUSIMHU:
a) 0a30Bble JIOTHYECKHUE 1eliCTBUS .

Y4eOHBbIMH

- CaMOCTOSITEIIBHO ¢dbopMynMpoBaTh u
aKTyaJu3upoBaTh MpoOsieMy, paccMaTpuUBaTh €€
BCECTOPOHHE;

- YCTaHaBJIMBATh CYLIECTBEHHbIH MpPU3HAK WIH
OCHOBaHHUSl JUIA CpaBHEHHUS, KiIaccuPUKanud U
00001IeHHS;

- OompenensaTh UeIu  JIeSTEIbHOCTH,
napameTpbl U KPUTEPUU X JTOCTHIKECHHUS;
- BBIBIIATH 3aKOHOMEPHOCTH M TPOTHUBOPEYHS B
paccMaTpUBAEMBIX SIBICHUSX;

- BHOCUTh KOPPEKTHBHI B JIEATEIbHOCTh, OIEHUBATH
COOTBETCTBHUE PE3YJIHTATOB LIEJIIM, OLIEHUBATh PUCKU
MOCJIEACTBUN NeITETbHOCTH,

3aaaBaTb

- IOHUMaTh yrpo3y UH()OPMALIMOHHON O€30MaCHOCTH, NCII0JIb30BATh
METO/bI U CPEJCTBA NPOTHUBOJAECHCTBUS 3TUM YIpo3aM, COOJII0JICHUE Mep
0€30MacHOCTH, IPEIOTBPALIAOIINX HE3AKOHHOE PaclpoCTpaHEHHE
NEPCOHAIBHBIX JAHHBIX; COOIIOACHNE TPEOOBAaHUN TEXHUKHU
0€30MacHOCTH ¥ TUTHUEHBI TIPU padOTEe ¢ KOMITBIOTEPAMHU U IPYTHMHU
KOMIIOHEHTaMH LIU(PPOBOT0 OKPYKEHUS; IOHUMAaHHUE IPABOBBIX OCHOB
UCII0JIb30BaHUsl KOMIIBIOTEPHBIX IPOrpaMM, 0a3 JaHHBIX U pabOTHI B
cetu HTEpHET;

- YMETbh OPraHU30BbIBaTh JINYHOE UH(POPMAIITMOHHOE MPOCTPAHCTBO C
UCIOJIb30BAHUEM PA3IMYHbIX CPEACTB HUPPOBBIX TEXHOJIOTUH;
MOHMMAaHHE BO3MOXKHOCTEH LIM(PPOBBIX CEPBUCOB rOCYAapCTBEHHBIX
ycayT, HU(pPOBBIX 00pa3oBaTeIbHBIX CEPBUCOB; TOHUMaHHUE
BO3MOKHOCTEN U OTPaHUYECHUM TEXHOJIOTUN HCKYCCTBEHHOTO
MHTEJUIEKTa B pa3IMYHbIX 00JacTAX; HATUYKME MTPpeCTaBIeHUN 00
MCIIOJIb30BaHNU MH(POPMAIIMOHHBIX TEXHOJIOTHHA B Pa3IMYHBIX
npodeccHOHATBHBIX chepax

- YMETh peain30BaTh dTAIbl PEIIEHUS 3a]]a4 Ha KOMIIbIOTEPE; YMEHHE
peaan30BbIBATh HAa BBIOPAHHOM /ISl U3YUCHHUS S3bIKE
nporpaMMupoBanus Beicokoro ypoBHs (Ilackanp, Python, Java, C++,
C#) TunoBbIe aTOPUTMBI 00PaOOTKH YHCEN, YUCIOBBIX
MOCJIeI0BATEIbHOCTEN 1 MAaCCUBOB: IIPE/ICTABICHHIE YUCIIA B BUJIE
Habopa MPOCTHIX COMHOXKHTENEH; HaX0XKICHUE MaKCUMaIbHOM
(MMHMMaNBHOW) I PBI HATYPAJIBHOTO YKCIIA, 3aIIMCAHHOTO B CUCTEME
CUMCIIEHUS C OCHOBAaHMEM, He MpeBblaromuM 10; Beluncienne
0000IICHHBIX XapaKTEPUCTHUK DJIEMEHTOB MACCHBA WJIM YHUCIOBOM




- pa3BHBaTh KPEATUBHOE MBIIUICHUE TIPU PEIICHUN
JKU3HEHHBIX TTPOOIEM

0) 0a30BbIE MCCJIEI0BATEIbCKHE 1eHCTBUS:

- BJIQJICTh HABBIKAMU y4e€OHO-HCCIICIOBATEILCKOU U
MPOSKTHOHN JESITeNbHOCTH, HABBIKAMU Pa3pEIICHUS
po0Jem;

- BBISBIATH TNPUYMHHO-CIICJICTBEHHBIC CBSI3M U
aKTyaJU3MpOBaTh 3ajady, BBIABUTATh THUIIOTE3y €€
pEIICHUS, HaXOUTh apTYMEHTBI JIJIs IOKa3aTeIhCTBA
CBOMX VyTBEPXKICHHUM, 3aJaBaTh MapaMeTpbl U
KPUTEPUU PEIICHHUS;

- QHAJIM3UPOBATh IIOJIYYCHHBIC B XOJC PEIICHHS
3ala4ll  Pe3yNbTaThl, KPUTUYECKH OIICHUBATH WX
JIOCTOBEPHOCTh, IMPOTHO3MPOBAaTh HM3MCHCHHE B
HOBBIX YCJIOBUSIX;

- YMeTh MEpPEHOCUTh 3HAHHUS B MO3HABATEIBHYIO U
MIPAKTHYECKYIO 00JIACTH KU3HEICATCIIEHOCTH;

- yYMeTh UHTETPpUPOBATh 3HAHHUS M3 pPa3HBIX
MPEAMETHBIX 00JIaCTEH;

- BBIJIBUTATh HOBBIC UJIEH, TIPEJJIaraTh OPUTHHATILHBIC
MOJIXOJTBI U PEIICHHUS;

- CITIOCOOHOCTH UX HUCIIOJIb30BAHUS B
IIO3HABATEJILHON U COLMAIBHOW MPAKTHKE

oCICaA0BaTCIbHOCTHU (CYMMBI, IMPOU3BCACHUSA CPCAHCTO
apI/I(bMeTI/I‘ICCKOFO, MHUHHMAJIBHOI'O 1 MaKCHUMaJIbHOI'O 9JICMCHTOB,
KOJIMYCCTBA 3JICMCHTOB, YIOBJICTBOPAIOIIUX 3aIaHHOMY YCJIOBI/IIO);
COPTHUPOBKY 2JIEMCHTOB MacCCHBa,

OK 02.
Hcnonb3oBath
COBPEMEHHBIE
CpeJCTBA MOUCKA,
aHanm3a u
UHTEPIpETauN
UHPOpPMALIUHU U
MH(pOpMallMOHHbIE
TEXHOJIOTUH JUISI

B o00s1acTH HEHHOCTH HAYYHOI'O MO3HAHUSA:

- c(OpMHUPOBAHHOCTh MHPOBO33PEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKu ¥ OOIIECTBEHHOW IPaKTHKH,
OCHOBaHHOT'O Ha Jasore KYJBTYD,

CIOCOOCTBYIOLIETO OCO3HAHHUIO CBOEro0 MecTa B
HOJUKYJIBTYPHOM MUDE;

- BJIaJIeTh MPEJICTABICHUSIMH O POJIM HH(POPMAIIMU U CBS3aHHBIX C HEl
MIPOLIECCOB B MPUPOE, TEXHUKE U OOIIECTBE; MOHATUIMU
«uH(pOopMaIHD», «MHGOPMAITMOHHBIN MPOLIECC), KCUCTEMAY,
«KOMITOHEHTBI CUCTEMBI» «CHUCTEMHBIHN 3(pPeKxT», «MHPpopMaIoHHas
CUCTEMA», «CUCTEMA YIIPABJICHUS»; BIAJIETh METOJaMH ITOMCKA
uHpopmanuu B ceth IHTepHET; yMeTh KPUTUYECKHU OLIEHHUBAThH
uH(pOpMaLIKIO, TOTYYEeHHYI0 U3 ceTu VIHTepHeT; XapakTepru30BaTh
0oJbIlIMEe JaHHbBIE, TPUBOJIUTEH MPUMEPHI HCTOYHUKOB MX MOJTyUYEHUs U
HAIPaBJICHUS UCIIOJIb30BAHUS;




BBITIOJIHEHHUS 337124
npodeccuoHanbHOM
JeATeTbHOCTH

- COBEPILUECHCTBOBAHUE S3BIKOBOM M YHUTATEIbCKOU
KYJbTYpPbl KaK CpEICTBa B3aMMOJCHCTBHUS MEXKIY
JIOIbMU U IMO3HAHUS MUDA;

- OCO3HAHME IIEHHOCTH HAYYHOW JESTEIbHOCTH,

TOTOBHOCTH OCYLLIECTBIIATh IIPOEKTHYIO 51
UCCIIENOBATEIBCKYIO ACATENbHOCT MHAUBULYAIBHO
U B IpyIIIIE;

Osnanenue YHUBEpCaIbHBIMU y4eOHbIMU

MO03HABATEIIEHBIMU JICHCTBUSMU:

B) pabota ¢ uHpopMaIuei:

- BJIAJICTh HABBIKAMH TIOJTY4YeHHUS WHGOpMAIUU U3
UCTOYHUKOB  Pa3HBIX THIIOB, CaMOCTOSTEIHHO
OCYIICCTBIISATh TIOWCK, aHAJIN3, CUCTEMATHU3AIHI0 H
UHTEPIPETANNI0 UHPOPMALIUU PaA3IHMYHBIX BHUIOB U
dbop™m npeacTaBIeHuUs;

- CO3/1aBaTh TEKCTHI B pa3IUYHBIX (hopMaTax ¢ y4eTOM
Ha3Ha4YeHWS WH(QOpPMAIMKM W TICJIEBOH ayJUTOPHH,
BbIOMpas ONTUMaNbHYI0 (OpMYy MpEACTABICHUS U

BHU3yaJu3aluu;
- OLIEHUBATh  JIOCTOBEPHOCTb,  JIETUTUMHOCTH
uHpopMaIMu, €€ COOTBETCTBHE TMPABOBBIM U

MOpaJIbHO-ITUYECKHM HOpMaM;
- HWCIIOJIb30BaTh CpencTBa HMHGOPMALMOHHBIX U

KOMMYHHKAIIMOHHBIX ~ TEXHOJIOTUH B  pEIICHUH
KOTHUTHBHBIX, KOMMYHHKATHBHBIX "
OpPraHM3allMOHHBIX  3adad ¢  COOJIIOJICHHEM
TpeOOBaHU SPrOHOMHUKH, TEXHUKUA O€30TMacHOCTH,
TUTUEHBI,  pecypcocOepekeHus, TMPaBOBBIX U
STUYECKUX  HOPM, HOpPM  HHGOPMAITMOHHOU
0e30I1acHOCTH;

- IOHUMATh OCHOBHBIE TIPUHITUIIBI YCTPOMCTBA U (DYHKITMOHHUPOBAHHUS
COBPEMEHHBIX CTAIIMOHAPHBIX U MOOUIILHBIX KOMITBIOTEPOB; TCHACHITHI
pa3BUTHS KOMIBIOTEPHBIX TEXHOJIOTHH; BIAIETh HABBIKAMH PAOOTHI C
OTIEPAIIMIOHHBIMU CHCTEMaMH U OCHOBHBIMH BHJIaMHU ITPOTrPAMMHOTO
obecrieueHus ISl pEIICHUsT yIeOHBIX 3a/1a4 110 BEIOpaHHOU
CIIeIIaIN3aIUH;

- UMETh MPEJICTABIICHUS O KOMITBIOTEPHBIX CETSIX U UX POJIH B
COBPEMEHHOM MUPE; 00 0OIIUX MPUHIMIAX Pa3pad0TKu U
(YHKIIMOHUPOBAHUS UHTEPHET-TIPUIIOKCHUI;

- IOHUMATh OCHOBHBIE TIPUHIIUIIBI TUCKPETHU3AIUN PA3IMYHBIX BUIOB
nH(OpPMAIIUY; YMETh ONPEACIIATh, HHPOPMAITMOHHBIN 00beM
TEKCTOBBIX, Tpa)UUECKUX U 3BYKOBBIX JAHHBIX ITPH 33JaHHBIX
napameTpax JUCKpPETU3aIHH;

- YMETbh CTPOHUTHh HEPABHOMEPHBIE KOJIbI, JOITYCKAIOIIUE OTHO3HAYHOE
JIEKOIMPOBaHKE COOOMICHMI (TIpe(UKCHBIC KOJIBI); UCITOJIb30BaTh
MpOCTeiINe KOAbl, KOTOPHIE MO3BOJSIOT OOHAPYKUBATh U UCIIPABIISTH
OIMOKY MpH Tepeaade JaHHbIX;

- BJIaJIETh TEOPETUUECKUM alnapaToM, MO3BOJISIOIIUM OCYIIECTBIIATh
MIPEACTABJICHHUE 33JJaHHOTO HATYPAIBHOTO YHCIIA B PA3TUIHBIX
CUCTEMaX CUMCIICHHS; BBIIOIHSITH MIPE00pa30BaHUs JOTHYECKIX
BBIPOKEHHH, UCTIONB3YS 3aKOHBI alNTeOphl JIOTHUKHU; OTIPEACTSATh
KpaT4alInii myTh BO B3BEHICHHOM Tpade U KOITUYECTBO MyTel MEXITY
BEpIIMHAMHU OPUEHTUPOBAHHOTO AlMKJINYECKOTro rpada;

- YMETbh YUTATh U IOHUMATh IPOTPAMMBI, PEATU3YIOIINE HECIOKHBIE
QITOPUTMBI 00PaOOTKN YHCIIOBBIX M TEKCTOBBIX JAHHBIX (B TOM YHCIIE
MAacCCHBOB M CHUMBOJIBHBIX CTPOK) Ha BEIOPAHHOM JJIsI U3YUCHHUSI
YHUBEPCAIBLHOM SI3BIKE MPOTPAMMHUPOBAHUS BHICOKOTO YPOBHSI
(ITackanp, Python, Java, C++, C#); aHanu3upoBaTh alrOpUTMBI C
HCIIOJIh30BaHUEM TaOJIHI] TPACCUPOBKH; ONIPEILIISIThH 0€3
MCIIOJIb30BaHUSI KOMIIBIOTEPA PE3YJIbTATHI BBIIOJHEHUS HECIOKHBIX
MporpamMM, BKIIFOYAIOIINX ITUKIIBI, BETBJICHUS U TTOANPOTPAMMEI, TIPH
3aJJaHHBIX MCXOJHBIX JaHHBIX; MOAU(PHUIIMPOBATH TOTOBBIE MPOTPAMMBI




- BIIQJICTh HaBBIKAMU PACIIO3HABAHUS U 3AIUTHI
nHpopmaruu, nHGOPMAITMOHHON 0€30MaCHOCTH
JTUYHOCTH

JUIS PELIeHUs] HOBBIX 3a71a4, UCIOJIb30BATh UX B CBOMX MIPOrpaMMax B
Ka4ecTBe MOAIporpamMm (mpoueayp, GyHKIHH);

- YMETh CO3/IaBaTh CTPYKTYPHUPOBAHHBIE TEKCTOBBIE JOKYMEHTHI U
JIEMOHCTpPAIMOHHbIE MaTEPHUAJIbI C UCTIOJIb30BAHUEM BO3MOXKHOCTEH
COBPEMEHHBIX MPOTPAMMHBIX CPEJICTB U 00IAYHBIX CEPBUCOB; YMEHHE
UCIIOJIb30BaTh TaOJIUYHbIE (peNslnOHHbIE) 0a3bl JaHHBIX, B YaCTHOCTH,
COCTaBJIATH 3aIPOCHI B 0a3aX JaHHBIX (B TOM YHCJIE BHIUUCIIIEMBIC
3arpochl), BBIMOIHATH COPTUPOBKY U MOMCK 3amuceil B 0a3e JaHHBIX;
HAIOJHATH pa3paboTaHHyI0 0a3y JaHHBIX; YMEHHE UCTIOIb30BATh
AIIEKTPOHHBIE TAOIUIIBI AJIsl aHAIIM34, TTPeICTaBICHUs U 00paboTKU
JAHHBIX (BKJIIOYAs BBIYUCICHUE CYMMBI, CPETHEr0 apu(METHIECKOTO,
HauOOJIBIIET0 U HAMMEHBILIETO 3HAYCHHH, pellieHne YpaBHEHHH);

- YMETh UCIIOJIb30BaTh KOMIIBIOTEPHO-MAaTEeMaTHIECKNUE MOICIH JUIS
aHasM3a 00bEKTOB U MPOIECCOB: (HOPMYIUPOBATH LIETh
MOJICIIMPOBAHMSI, BBIIOJIHATE aHAJIM3 PE3yJIbTATOB, ITOJyYCHHBIX B X0O/1€
MOJICIMPOBAHMSI; OLIEHUBATh aJIEKBATHOCTh MOJIETH MOJICIIUPYEMOMY
00BEKTY WJIM TIPOLIECCY; PEACTABIIATH PE3YIbTATHI MOJICIIMPOBAHUS B
HarJsiIHOM BU/IE;

- YMETh KIacCU(UIIMPOBATH OCHOBHBIE 33/1a4l aHAJH3a TaHHBIX
(mporHo3upoBaHue, Kiaccu(puKaius, KiacTepu3alus, aHaau3
OTKJIOHEHUH ); TOHUMATh MOCIIeIOBATEIHHOCTD PEIICHHS 3a/1a9 aHATN3a
JTAaHHBIX: COOp NEPBUYHBIX JIAHHBIX, OUMCTKA U OLIEHKA KauecTBa
JTAaHHBIX, BBIOOP W/WJIM IOCTPOEHUE MOJIENH, TPeoOpa3oBaHue JAHHBIX,
BU3YyaJIM3alUsl ITaHHBIX, HHTEPIIPETALIUS Pe3yJIbTaTOB;

- UMETh MIPEJICTABICHHSI O 0A30BBIX MPHHIIUTIAX OPTaHU3AINH U
(YHKIIMOHMPOBAHUS KOMITBIOTEPHBIX CETEH;

- YMETh OIPEENSATh CPETHIO0 CKOPOCTh Nepeaayn JaHHbBIX, OLICHHBATh
M3MEHEHHE BpEeMEHH Nepejauu Py U3MEHEHUN HH(OPMAIIMOHHOTO
00beMa JJAHHBIX M XapaKTEPUCTHK KaHaa CBS3H;

- YMETh CTPOUTH KOJI, 00€CIIeUNBAIOIINN HAMMEHBIIIYI0 BO3MOXKHYIO
CPEIHIOI0 JUTHHY COOOIIEHUS NP U3BECTHOW YaCTOTE CUMBOJIOB;
MOSICHATh PUHLHUIIBI PA0OTHI MPOCTHIX AJITOPUTMOB CKATHS JAHHBIX;




- YMETh UCIIOJIb30BaTh MPH PEIICHUH 33Ja4 CBOMCTBA MO3UIIMOHHON
3aMKCH YHUCETl, AITOPUTMBI IIOCTPOSHUS 3aMUCH YUCIIa B TO3UIIMOHHOMN
CHCTEME CUUCIICHHS C 33JaHHBIM OCHOBAHHUEM M MTOCTPOCHHS YHCIIa 10
CTpOKeE, COJIeprKallleil 3amich 3TOTO YUCIIa B MO3UIIUOHHOMN cHCTEME
CUHCIJICHUS C 3aJJaHHBIM OCHOBAaHUEM; YMETh BBINOJIHATH
apudmeTrnyeckue onepanuy B MO3UIUOHHBIX CUCTEMaX CUUCICHHUS;
YMEHHUE CTPOUTH JIOTHYECKOE BBIPAXKEHUE B TU3BIOHKTUBHOMN U
KOHBIOHKTUBHON HOPMaJIbHBIX (hOopMax 10 3aJaHHON Tabuie
MCTHHHOCTH; UCCJIEI0BATH 00JIACTh HCTUHHOCTH BHICKAa3bIBAaHUS,
COJIepIKalIero nepeMeHHbIe; PellaTh HECIOKHbIE IOTHYECKUE
yYpaBHEHHSI; YMETh pPeulaTh AITOPUTMUYECKHE 3a7a4H, CBA3aHHBIC C
aHanm3oM rpadoB (3a1a4u MOCTPOSHUS ONITUMATBHOTO ITyTH MEXIY
BEpIIMHAMU Tpada, OrpeeIeHUs] KOITUIECTBA Pa3IMYHbIX MTyTel
MeEXy BEpLUIMHAMH OPHUEHTUPOBAHHOTO al[UKINYECKOro rpada); yMeTh
UCTIOJIB30BATh JIEPEBbsS MIPH aHAIIN3E M MOCTPOSHUH KOJOB U JUIS
npe/icTaBiIeHHs apu(METHUECKUX BBIPAKESHUI, TPU PEIICHUH 3a7a4
MIOWCKA ¥ COPTUPOBKHU; YMETh CTPOUTH JIEPEBO UTPHI IO 3aJJAHHOMY
aITOPUTMY; pa3pabaThiBaTh 1 00OCHOBBIBATH BHIMUTPHIITHYIO CTPATETHIO
UTPHI;

- IOHUMATh 0a30BbIE AJITOPUTMBI 00PaOOTKH YUCIOBOM U TEKCTOBOM
MHPOPMAIINH (3aIKCh YUCENT B IIO3UITMOHHON CHCTEME CUHCIICHHUS,
JENUMOCTb IEeNIBIX YHCEeN; HAXOXKIECHHE BCEX MPOCTHIX YUCEI B
3aJIaHHOM JIara3oHe; 00paboTKa MHOTOPa3PSIHBIX IETbIX YHCEIT;
aHaJIn3 CUMBOJIBHBIX CTPOK U IPYTHX), AITOPUTMOB TIOMCKA U
COPTHPOBKH; YMEHHE OIPEIEIISAThH CI0KHOCTh H3y4aeMbIX B Kypce
0a30BbBIX aNTOPUTMOB (CYMMHUPOBAHUE DJIEMEHTOB MacCHBA,
COpPTUPOBKA MacCUBa, IepeOOpPHBIE AITOPUTMBI, IBOMYHBIN MTOMCK) U
MPUBOJIUTH MPUMEPHI HECKOJIBKHIX AJITOPUTMOB PA3HOM CIIOKHOCTH IS
pelIeHns OTHOM 3a1a4u;

- BIAJICTh YHUBEPCATIBHBIM SI36IKOM IIPOTPAMMUPOBAHUS BEICOKOTO
yposHs (ITackans, Python, Java, C++, C#), npencraBieHusiMu o
0a30BbIX TUIAX JAHHBIX M CTPYKTYpaX JAHHBIX; YMEHHE UCIIOJIb30BaTh




OCHOBHBIE YIIPABJIAIONINE KOHCTPYKIMHU; YMETh OCYIIECTBISATh aHAIN3
MPEJI0KEHHON POrPaMMBI: OIIPENEISITh PE3yIbTaThl pabOThI
IIPOrpaMMBbI IIPH 33JaHHBIX UCXOJHBIX IaHHBIX; ONPEAEIATh, IPU KaKUX
MCXOJIHBIX JTaHHBIX BO3MOKHO ITOJIyYEHUE YKA3aHHBIX PE3YyJIbTaTOB;
BBISIBIISITH IaHHBIE, KOTOPBIE MOTYT IIPUBECTH K OIIMOKE B paboTe
POrpaMMbl; POPMYITUPOBATH MPEIOKEHHS MO YITyUIICHUIO
IIPOrPaMMHOT0 KOJ1a;

- YMETh pazpabaThIBaTh U pEaM30BbIBATH B BUJIE MPOTrpamMM 0a30BbIe
QJICOPUTMBI; UCII0JIB30BATh B IPOrpaMMax JaHHbIE PA3IIMYHBIX TUIIOB C
Y4ETOM OI'PaHUYEHUN Ha AUANa30H UX BO3MOKHBIX 3HAYEHUH,
IPUMEHSITh [IPU PELICHNUH 33]a4 CTPYKTYPbI JaHHBIX (CIIMCKH, CJIOBapH,
CTEKH, OYEPEeIH, IEPEBbHs); MPUMEHSATH CTAH/IAPTHBIE U COOCTBEHHBIE
MOJANPOTPAMMBI /17151 0OpaOOTKHU YMCIOBBIX JaHHBIX U CUMBOJIbHBIX
CTPOK; UCIIOJIb30BATh MU pa3zpaboTKe mporpamMm OUOIHOTEKN
MOIPOTPaMM; 3HaTh (PYHKIIMOHAIBHBIE BO3MOXHOCTH
MHCTPYMEHTAJIbHBIX CPEJCTB CPeIbl Pa3pabOTKH; YMEHHE UCTIOIb30BATh
CpEeJICTBA OTJIa/IKH MPOrpaMM B Cpesie MPOrpaMMHUPOBaHMS; YMEHNE
JIOKYMEHTHPOBATh IPOrPaMMBI;

- YMETb CO3/1aBaTh B€O-CTPaHUIIbl; YMEHHUE UCIIOJIb30BATh JIEKTPOHHbIE
TaOIUIIBI IS aHANIN3a, TIPEACTaBIECHUs 1 00pabOTKH JTaHHBIX (BKIIOYas
BbIOOP ONTUMAJILHOTO PELIeHHUs], T0100p JIMHUU TPEHa, pellieHue
3aJ1a4 MPOTHO3MPOBAHUS); BJIaI€Th OCHOBHBIMH CBEJCHUSMH O 06a3ax
JTAaHHBIX, UX CTPYKTYpE, CPEACTBAX CO3/IaHUs U pabOThI C HUMU;
UCMOJIb30BaTh TAOJINYHbIE (PEISILIMOHHbIE) Oa3bl JaHHBIX U CIIPAaBOYHBIE

CUCTEMBI

IIK 1.8. OdopmnsTts UMETh  IPAKTUYECKUM  OIBIT:  BEACHUSA  IIEPBUYHOM  Y4YETHOHN
JIOKYMEHTBI JIOKYMEHTAllMU; TPOBEIEHUS SKOHOMHYECKOrO aHajiu3a OTAEIbHBIX
NEPBUYHOTO YUETa. IIPOU3BOJICTBEHHBIX  IOKa3aTeNied, I0JIb30BaThCsl  KOMIIBIOTEPHBIM

MeToJIOM cOopa, XpaHeHus U 00paboTKH UHPOPMAIINH, TPUMEHSIEMON B
npoeCCUOHATBHON  JeSTEIbHOCTH, MNPHUKIAJHBIME  IPOTrpaMMaMH
oOecrnieueHHs (papMalleBTUUECKON NESATEIbHOCTH; 3HATh: (efepabHbIe
IIeJIeBble  IIPOTpaMMbl B cdepe 3/IpaBOOXpaHEHHs], TOCYJapCTBEHHOE
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perynupoBanue (hapMareBTHUECKON NEATEIBHOCTH; OPraHU3alliOHHO-
npaBoBble (OPMBI aNTEUYHBIX OpTraHU3alMii; BUABI MaTEPHUAILHOU
OTBETCTBEHHOCTH; TMOPSAOK 3aKylNKd M TpUeMa TOBApOB  OT
MIOCTABIIMKOB; XpaHEHHUE, OTIYCK (pean3alius) JeKapCTBEHHBIX
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2. CTpyKTypa M cojep:xkaHue 0011e00pa3oBaATeIbHON JUCHMILIHHbI

2.1. O0beM TUCHUIIMHBI K BUbI Y4eOHOH padoThI

Buj yueOHoi1 padoThI

0O0beM B yacax®

O0bem o0pa3oBaTeIbHOM NPOrpPaMMbl THCHUIINHBI

KOHCTpYKTOpa Tuibaa*

OcHoBHOe coJep:kaHue 70
BT. U..

TEOpETHYECKOe 00yUueHne 16
IIPAaKTUYECKUE 3aHATUS 94
IIpodeccnonanbHO-OPHMEHTHPOBAHHOE CO/lep:KaHMe (coep:KkaHne 79
MPUKJIAJTHBIX MOYJIEH)

Moayab 1. OcHOBBI AaHAJMTUKHA U BU3YaJIU3aLUMU JAHHBIX* 36
BT. U..

TeopeTudeckoe o0ydeHue 8
MIPaKTUYECKHE 3aHATHS 28
Moayab 2. AHATMTHKA M BU3yaJau3anus 1aHHbIX Ha Python® 36
BT. U..

KOHTPOJIbHBIE pabOThHI 2
MPAKTUYECKHUE 3aHSITUS 34
Moayab 3. OCHOBBI HCKYCCTBEHHOI0 HHTeJJIeKTa® 36
BT. U..

TeopeTudeckoe oOydeHue 14
MPaKTUYECKHUE 3aHATUS 22
Monayasb 4. BBenenue B 3D monenpoBanue* 36
BT. U..

TeopeTudeckoe oOydeHne 6
MPaKTUYECKHUE 3aHATUS 30
Monayas 5. PazpadoTka Be0-caiiTa ¢ HCI0J1b30BAHHEM 36

BT. Y..
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TEOpPEeTUYECKOe 00yUeHne 6
MIPaKTUYECKHE 3aHATHS 30
Monayab 6. TexHooruu npoaBu:keHus1 Bed-caiita B UnTepHeTe™ 36
BT. 4.:

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

TEOPETHUECKOE 00yUueHue 14
MPaKTUYECKHUE 3aHATUS 22
Monyan 8. BBenenue B co3nanue rpaguiecknx n300paxxeHni ¢ 36
nomoms0 GIMP*

BT. U.:

TeopeTudeckoe o0ydeHue 14
MPaKTUYECKHUE 3aHATUS 22
IIpomexyTouynas arrectanus (AuddepeHuMpoBaHHBIN 3a4eT) 2
UTOTrO 144
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2.2. TeMaTHYeCKHUIl IVIaH U colepkaHue JTUCHMILINHBI «MHpopMaTHKa»

HaumenoBanue Copnepxxanue yueOHOro marepuasia (0CHOBHOe M NpodeccHOHAIBHO- O0bem ®opmupyemble
pa3/iesioB U TeM OPHEHTHPOBAHHOE), J1A00PAaTOPHbIE U MPAKTHYECKHE 3aHATHS, NPUKJIATHOI 4acos KOMIIeTeHIIUH
MOAYJIb (IPY HAJTUYMH)
OcHoBHOe coiep:kaHue

Pa3zpea 1. Nudopmanus nu napopmannoHHas 1eATEIbHOCTh YeJI0BEKA 22
Tema 1.1. OcHoBHOE cofiepKaHue 2 OK 02
HNudpopmanus u [TonsiTne «nHGOpMaLUD) Kak QyHIaMEHTAIbHOE MOHITHE COBPEMEHHON HAYKH.
HH(}OpPMaLIOHHbIE [IpencraBienne 00 OCHOBHBIX HH(POPMAITMOHHBIX MTPOIECCAX, O CUCTEMAX.
Npouecchl KonupoBanue nnpopmannu Muapopmanus 1 uHGOpMaMOHHBIE TPOLIECCH

Teopetnueckoe o0yueHue 2
Tema 1.2. Iloaxoasl Kk OCHOBHOE COJIep>KaHUe 4 OK 02
H3MepEeHHI0 [Tonxop! k U3MepeHUto nHopMaLnu (CoaepKaTeNbHbIHN, aa(paBUTHBIN,
uHopmanuu BEpOATHOCTHBIN). Equauiibl nusmepenus nnpopmanuu. Mapopmarmonnsie 00beKThI

Pa3IUYHBIX BUJIOB. Y HUBEPCAILHOCTh TUCKPETHOTO (LI POBOT0) NpeACTaBICHUS

uHpopmanuu. Ilepenaya u xpanenue uapopmaiuu. OnpeaeneHue 00bEMOB

pa3IMYHbIX HOocuTenel nupopmanuu. ApxuB HHPOPMALIUU

[TpakTHyeckue 3aHATHS 2
Tema 1.3. Komnbiotep | OcHOBHOE coziepkaHue 2 OK 02
u uudposoe IIpuHIUITBI TOCTPOEHUS KOMITBIOTEPOB. [I[pUHIIUIT OTKPBITON apXUTEKTYPHI.
NpeaAcTaB/IeHUE Maructpane. AnmapaTHoOe yCTPOWCTBO KOMIIbIOTEpa. BHENHAA maMATh. Y cTpoiicTBa
uHpopmanuu. BBOJa-BbIBOAA. [lokonenus DBM. Apxurektypa 9BM 5 nokonenus. OCHOBHbIE
YerpoiicTBo XapaKTepUCTUKHN KoMIbIoTepoB. [Iporpammuoe obecnieuenue: kiaccuukanus u ero
KOMIIbIOTEPA Ha3HauEHHe, CETeBOE MPOrpaMMHOE oOecrieueHne

Teoperuueckoe oOydeHue 2

OcHOBHOE coniepKaHue 4 OK 02
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Tema 1.4.
KoxupoBanmue
uHopmanuu.
CucreMbl CUHCJIEHUS

[IpeacraBienue o pa3IuYHbIX CUCTEMAX CUMCIICHUS, TPEICTABICHUE BEIIECTBEHHOTO
YHCJIa B CUCTEME CUMCIICHUS C JTI0OBIM OCHOBAHUEM, MIEPEBOJI YUCIA U3 HEJACCATUIHOM
MO3UIIMOHHON CUCTEMBI CUMCIICHUS B IECATUYHYIO, TIEPEBO/I BEIIECTBEHHOI'O YnCia U3
10 CC B apyryto CC, apudmerndeckue aeiictus B pasabix CC.

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

[IpencraBieHne TEKCTOBBIX JaHHBIX: KOJOBBIE TaOIHUIIbI CHMBOJIOB, 00bEM TEKCTOBBIX
JTAHHBIX.

[TpencraBnenne rpadUIECKUX TaHHBIX.

[IpencraBienne 3ByKOBBIX TaHHBIX.

[IpencraBienue BUACOIAHHBIX.

KoaunpoBanue naHHbIX TPOU3BOIBHOTO BUIA

HpaKTI/I‘{CCKHe 3aHATHUA

Tema 1.5. duemeHTBI OcHoBHOE cofepkaHue OK 02
KOMOUHATOPHKH, OcHOBHbIE IOHATHS aNreOpbl JOTUKU: BHICKAa3bIBaHUE, JIOTUYECKUE ONEepaliH,
TeOpUHU MHOKECTB 1 MOCTPOEHHE TAaOIUIBl UCTUHHOCTH JIOTUYECKOTO BhIpaskeHus. I'paduueckuii meron
MaTeMaTH4ecKoi anredps! noruku. [Tonstue MHOkecTBa. MOIIHOCTE MHOKECTBa. Oniepariuy HaJl
JIOTUKH MHO’KeCTBaMU. Pelienune jornueckux 3aaay rpauueckium crnocooom
[TpakTrdeckue 3aHsATHS
Tema 1.6. OcHOBHOE coziepKaHue OK 01
Komnbrorepusnie cern: | KommbsroTepHbie cetn ux kiaccudukamus. Pabora B 1okanpHO# cetu. Tomomorun OK 02
JIOKAJIbHBIE CE€TH, CeTh | JTOKaIbHBIX ceTel. OOMeH manHbiMU. [TobanbHas cets MaTepHeT. IP-agpecamms.
HNuTepHer [TpaBoBbIe OCHOBBI pabOTHI B ceTh HTEepHET
Teoperuueckoe oOyueHue
Tema 1.7. Cnyx0b1 OcHOBHOE coziepKaHue OK 02

HNurepHera

Ciyx0Ob1 1 cepBucsl IHTepHETA (JIEKTPOHHAS 110YTa, BUJCOKOH(PEPEHIINH, GOPYMBI,
MeCCeH IKepbl, corfnanbHble ceTn). [Touck B UHTepHeTe. DNeKTpoHHAsT KOMMEPIIUS.
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[udpoBbie cCepBUCH TOCYAAPCTBEHHBIX YCIYT. JlocTOBepHOCTS HH(POPMAITUH B
Nurepuere

[TpakTuyeckue 3aHATUSA 2
Tema 1.8. CeteBoe OCHOBHOE COJIep>)KaHUE 2 OK 01
XpaHeHHe JaHHBIX U Opranuzanus JMYHOro MH(GOPMaIMOHHOI0 IpocTpaHcTBa. O0IauHble XpaHUWINIIA OK 02
u(ppoBOro KOHTEHTA naHHBIX. Pa3nenenue nmpas gocTyna B 001adHbIX Xpanuiuimax. KomiekruBHas padoTta

Haj fokyMeHTamu. CobmogeHne Mep 0€30MacHOCTH, MPEIOTBPAIIAIONINX HE3AKOHHOE

pacnpocTpaHEeHUE MEPCOHATIBHBIX JaHHBIX

[IpakTueckue 3aHATUS 2
Tema 1.9. OCHOBHOE COJIep>KaHue 2 OK 01
HNudopmaunonnas Hudopmanmonnas 6ezonacHocTs. 3ammra nndopmanuu. Madopmanmonnas OK 02
0e30I1acHOCTD Oe3omacHoCTh B MUpe, Poccuu. BpenoHocHble mporpaMMbl. AHTUBHUPYCHBIE

nporpammel. besonacHocts B IHTepHETE (CETEBBIE YTPO3bl, MOIIIEHHUYECTBO). TpeHabl

B Pa3BUTUU LUPPOBBIX TEXHOJIOTUI; PUCKU U MIPOTHO3BI UCIIOJIb30BAHUS HU(POBBIX

TEXHOJIOT U P pelieHnH MpodeccnoHaNbHbIX 3a7jaun

Teoperuueckoe oOyueHue 2
Pasnea 2. Hcnonb3oBaHue NPOrpaMMHBIX CHCTEM M CEPBHCOB 22
Tema 2.1. O0pabdoTka | OCHOBHOE coJiepKaHUE 4 OK 02
uHopManum B TekcToBble JOKyMEHTBI. Bubpl TporpaMMHOT0 obecreueHus st 00paboTKH TEKCTOBOM
TeKCTOBBIX uHpopmanuu. Co3gaHue TEKCTOBBIX IOKYMEHTOB Ha KOMIIbIOTEPE (OTeparuu BBOJA,
npoueccopax peaakTUpoBaHus, popMaTUPOBAHUS)

[TpakTryeckue 3aHATHS 4
Tema 2.2. Texnonorun | OCHOBHOE cofepKaHHE 4 OK 02
CO31aHMS MHoroctpannuHble TOKyMeHTbl. CTpyKTypa J0KyMeHTa. [ unepTeKcToBbIe JOKYMEHTHI.
cTpykTypupoBaHubiX | CoBmecTHas paboTa HaJ JokyMeHTOM. [11aGnoHsI.
TEKCTOBBIX [TpaKTHYeCKHE 3aHATHUSI 4
AOKYMEHTOB
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Tema 2.3. OcHOBHOE cojiepKaHue 4 OK 02
Komnbrorepuas Kommnbrotepraas rpaduka u e€ Buabl. @opMaTsl MyJIbTUMEIUHHBIX (ailsioB.
rpajguka u I'padpuaeckue penakropsl (IIO Gimp, Inkscape). [IporpamMmel 1o 3anucu u
MYJbTHMEINA penaktupoBanus 3Byka (I10 AynnoMacrtep). [Iporpammel penaktupoBanus Buzaeo (11O

Movavi)

[TpakTrueckue 3aHATHS 4
Tema 2.4. Texnosorun | OCHOBHOE CoOJiep)KaHUE 4 OK 02
00padoTKu TexHoMOrHH 00PAOOTKH PA3IMYHBIX OOBEKTOB KOMITBIOTEPHOU rpaduKu (pacTpoBbIie U
rpaguyeckunx BEKTOpHBIE N300pakeHus, 00paboTKa 3ByKa, MOHTAK BUJIEO)
00bEKTOB [TpakTHdeckue 3aHATHS 4
Tema 2.5. OCHOBHOE COJIep>KaHue 2 OK 02
IIpencraBiienue Buapl koMnbroTepHBIX Tipe3eHTanuid. OCHOBHBIE 3Tarbl pa3pab0TKH MPe3eHTAIUH.
npogeccuoHAIbLHOM Anumarus B nipezentanud. [llabmonsl. KoMmo3uius 00beKTOB Mpe3eHTaNH
nHdopmanuu B Buae | [IpakTuueckue 3aHATUS 2
npe3eHTanui
Tema 2.6. OcHOBHOE coziepKaHue 2 OK 02
NHTepakTUBHBIE U [Tpuntmne! MmyabTHEMenUs. IHTepakTHBHOE MpecTaBleHNue HHPOPMAIIH
MYJIbTHMeIUHHbIE [TpakTHyeckue 3aHATHS 2
00beKTHI Ha cJaiiie
Tema 2.7. OcHOBHOE coziepKaHue 2 OK 02
I'mneprexcrosoe A3k pazmetku runeprekcta HTML. Odopmiienne runeptekcToBoit cTpaHulsl. Beo-
npeacTaBjieHne CalThl ¥ BEO-CTPAHUIIBI
uHdopmanuu [TpakTHdeckue 3aHATHS 2
Pa3nea 3. NudopmannonHoe MogeTMpOBaHHe 28
Tema 3.1. OcHOBHOE coniepKaHue 2 OK 02
Mopaeau u [IpencraBienue o KOMIbIOTEPHBIX MOAENAX. Buibl Moaeneil. AJeKBaTHOCTh MOJIEIIH.
MoO/leJINpOBaHue. OCHOBHBIE 3Tarbl KOMITBIOTEPHOTO MOJICTUPOBAHMS
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JTansl Teoperuueckoe oOyueHue
MO/1eTHPOBAHHUSA
Tema 3.2. OCHOBHOE COJIep>)KaHUE OK 02
Cnuckmu, rpadnol, Crpykrypa uapopmanun. Cucku, rpadsl, 1epeBbsi. AJITOPUTM MOCTPOCHUS JepeBa
JepeBbsi peuieHuit
Teoperuueckoe oOyueHue
Tema 3.3. OcHOBHOE coziepKaHue OK 02
MaremaTnueckue ANTOpUTMBI MOJEJIMPOBAHUS KpaTYaUIIUX MTyTeH Mex 1y BeplIuHaMU (AJITOpUTM
Mo/eJu B JeiikcTpsl, MeTo] TMHAMUYECKOTr0 IPOrPaMMUPOBAHHUS). DJIIEMEHThI TEOPUHU UTP
npogeccuoOHAIBLHOM (BBIUTPBIIIHAS CTPATETHS])
odacTn [TpakTHdeckue 3aHATHS
Tema 3.4. IlonsaTue OcHOBHOE coziepKaHue OK 01
AJITOPUTMA H [Tonsitue anropurma. CpoiicTBa anropurma. CriocoOsl 3anucu anropurma. OCHOBHBIE
OCHOBHbIE AITOPUTMUYECKHE CTPYKTYPBI. 3allUCh AJITOPUTMOB Ha S3bIKE TPOrPAMMUPOBAHUS
AJITOPUTMHYECKHUE (Pascal, Python, Java, C++, C#). AHanu3 anropuTMoB ¢ IIOMOIIbIO TPACCHPOBOUHBIX
CTPYKTYPBI TabIuUIL
[TpakTrueckue 3aHATHS
Tema 3.5. OcHOBHOE coziepKaHue OK 02
AHanu3 anropuTMoB B | CTpyKTYpHpOBAaHHBIC THITHI TaHHBIX. MaccuBBL. BecrioMoraTenbHbIe anropuTMbl. 3a1adun
npogeccuHoOHATbHOU MOMCKA JIEMEHTA ¢ 3aJJaHHBIMU CBOMCTBaMU. AHAJIU3 TUIIOBBIX AJITOPUTMOB 00pabOTKH
obJsacTu YKCEJl, YUCIIOBBIX NTOCIEA0BATEILHOCTEN U MACCUBOB
Teoperuueckoe oOyueHue
[IpakTueckue 3aHATHS
Tema 3.6. Basbl OCHOBHOE COJIepKaHNe OK 02

JaHHBIX KaK MOje]b
npeaMeTHOM 00J1acTH

ba3bl maHHBIX KaKk MOJENh MpeMeTHON 00macTu. TaOauIel v peisuoHHbIe 0a3bl
JTAHHBIX

TeopeTI/Iqecxoe o6yquHe
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[IpakTueckue 3aHATUS

Tema 3.7. Texnosorun | OCHOBHOE CoJiepKaHUE OK 02
00padoTKM Ta6mmunebrit porteccop. [IpueMsl BBoa, peakTupoBanus, popMaTHupoBaHUs B
HH(popMaNNU B TabInyHOM Mpoueccope. Anpecanusa. CopTUpoBKa, PUIbTpALIMs, YCIOBHOE
3J1eKTPOHHBIX dbopmaTupoBanue
Tabdaunax [TpakTH4eckue 3aHATHS
Tema 3.8. @opmyasl 1 | OcHOBHOE cojiepiKaHue OK 02
(pynkuuu B @opmybl ¥ GYHKIMU B JIEKTPOHHBIX Tabnumax. Berpoennsie pyHKIMM 1 Mx
3JIEKTPOHHBIX UCIONIb30BaHue. MaTreMaTuueckue u ctaTuctuueckue GyHkiun. Jloruueckue GpyHKuuu.
Tabdaunax OunancoBble PyHkimu. TexcToBble GyHKIUN. Peanu3anusa MaTeMaTHUeCKUX MOJIeNiel B
AIEKTPOHHBIX TaOIHIIAX
[IpakTueckue 3aHATUS
Tema 3.9. OcHOBHOE coziepKaHne OK 02
Busyanuzanus Busyanuzanus qaHHBIX B 3J€KTPOHHBIX TaOIHIIaxX
JaHHBIX B
IEKTPOHHBIX IIpakTHueckue 3aHATHS
Ta0JIMIax
Tema 3.10. OcHOBHOE coziepKaHue OK 02
MopeanpoBanue B MonenupoBaHue B 3JIEKTPOHHBIX TabauIax (Ha npuMmepax 3aaad u3 npodhecCuoHaIbHOM
3JIEKTPOHHBIX obnacTn)

Tadauuax (Ha
npuMepax 3aaa4 u3
npogeccuoHAIbHOU
o0J1acTH)

[IpakTueckue 3aHsATHS

IpodeccnonanLHO-0PHEHTHPOBAHHOE COMEPKAHME (COAePKAHNE MPHKJIATHOTO MOIYJIs)!

1 O6pasoBaTtenbHas opraHMsaums ocyLLECTBAAET BbIGOP ABYX MoAynen
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IpuxkiaaxHoit MoayJib
1

OCHOBBI aHAJIUTHKH U BU3yaJIU3allUM JaHHBIX

36

Tema 1.1. Moaenu Conepxanue 8 OK 02
NAHHBIX Hancrpotika Excel Power Pivot, TabnuyHoe npeacTaBieHue JaHHBIX, SKCIOPT JAHHBIX, IIK.1.8.

MO/JIEJIH TaHHBIX, OOJIBIINE TaHHBIE

Teoperuueckoe oOyueHue

[IpakTueckue 3aHATHS
Tema 1.2. Coneprkanue OK 02
Buszyanusanus Ananutnueckuii cepuc Yandex Datal.ens: O6muii 0030p, Bo3moxHOCTH. Peructparus, [IK.1.8.
JAHHBIX unTepdeiic. Mapkermneiic, noakiouenue. Co3gaHue 4apToB U JaIOop0B

Teoperudeckoe oOydeHue 2

[IpakTrueckue 3aHATUS
Tema 1.3. IloTokn Coneprkanue 6 OK 02
TAHHBIX IIK.1.8.

Ananutnueckuii cepuc Yandex Datalens: Ilotoku nannbix. IlogkimtroueHne Kk CHeTUUKY

Yandex MeTpuku

Teoperuueckoe oOyueHue 2

[IpakTueckue 3aHsATHS 4
Tema 1.4 Illpunstue Conepxanue 6 OK 02
pelIeHni Ha OCHOBE Ananutnueckuil cepuc Yandex Datalens: IIpunsiTue perieHuii Ha OCHOBE JaHHBIX. [K.1.8.
JAHHBIX ['eonannbie. TennoBbie KapThl

Teoperuueckoe oOyueHue 2

[IpakTueckue 3aHATHS 4
Tema 1.5 IpoexTHasn Coneprxanue 10 OK 02
padora. Keiic ananu3a | Ananutnueckuii cepsuc Yandex Datalens: PaboTa ¢ nataceramu. Keiic anannsa qaHHBIX TIK.1.8.
AAHHBIX [TpakTHyeckue 3aHATHS 10
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IpuxkiaaxHoit MoayJib
2

AHAJIMTHKA U BU3yaJu3aunus JaHHbIX HA Python

36

Tema 2.1. Beenenne B | Comepxkanue 2 OK 02
SI3bIK HNHuTtepakTuBHas cpena nporpammupoBanue Ha Python. BBoa u BEIBO TaHHBIX. IIK.1.8.
NMPOrpaMMHPOBaHUsI Oyukrmu print(), input(). Tuns! faHHPIX. MaTeMaTHYeCKUE OMEPAIIUH C IIEIbIMU 1
Python BEIIECTBEHHBIMU YHCIAMHU

[IpakTueckue 3aHATUS 2
Tema 2.2. Coneprxanue 4
OcHoBHBIE [ToHsiTHEe TOTUYECKUX BhIpAXKEHUM U oneparuil. JIu3bIOHKINS, KOHBIOHKIIHS, OK 02
AJIrOpUTMHUYECKHUE otpunianue. Tabnuna uctunuoctu. [Iposepka ycnosus B Python. Cunrtakcuc [IK.1.8.
KOHCTPYKIHH HA uncrpykiui if, if-else, if-elif-else. Peanuzanus nuknndeckux anroputmos B Python.
Python Oyuknus range(). Cunrakcuc nukia for, nukia while

[TpakTHyeckue 3aHATHS 4
Tema 2.3. Copnepxanue 6 OK 02
Pa6ora co cmuckamu u | [Tonstue ciincka B Python. Co3ianue u cunthiBaHHEe CIUCKOB. DYHKIIUU U METO/IbI IIK.1.8.
CJI0BapsiMHU cnuckoB. [lonsTue cnoBapst. OTinuus cinoBapeit oT ciuckoB. Co3iaHue ciioBaps.

Merons! cinoBapeil. [IpuMeHeHNe CIMCKOB U CIIOBAPEN B PEAIbHBIX 3a]1a4yax.

[IpakTueckue 3aHATHS 4

KontponbHbie paboTbl 2
Tema 2.4. Conepxxanue 8 OK 02
AHaJIMTHKA JAHHBIX [MousiTre naHHbIX, OonbIMX qaHHBIX. Habops! nanueix. [Tnatdopma Kaggle. IIK.1.8.
Ha Python bubmuoreka Pandas. O6bextol Series u DataFrame. ITonyuenwue oOre nHGOPMALIUU O

NMaHHBIX. IHaeKcanys Mo ycaoBUsSIM M M3MEHEHHUE JJAHHBIX B TA0JIHIAX.

[TpakTHdeckue 3aHATHS 8
Tema 2.5. Copnepxanue 6 OK 02

[ToHsiTHE CTATUCTHKH, ONMMCATETFHONM cTaTUCTUKH. ONUCaTENbHBIN aHATN3 JaHHBIX. IIK.1.8.

OCHOBHBIEC OITACATEIBHBIE CTATUCTHYECKUE BETHUNHEI (‘—IaCTOTa, cpE€aHee
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AHaJIu3 JAHHBIX Ha

apudmeTnyeckoe, MearaHa, Mo/ia, pa3Max, CTaHIapTHOE OTKIOHeHHE). DyHKINUN

NMPAKTHYECKUX onucaTenbHoi cratucTuku B Python Pandas. [1pakTrka BeIYMCIEHHS OMICATENBHBIX
npuMepax cTaThcTUYecKuX BeanuuH B Python Pandas

[TpakTnyeckue 3aHATUSA 6
Tema 2.6. Copnepxanue 6 OK 02
OcHOBBI HeobxoaumocTh BU3yaIu3aluy JaHHBIX I aHau3a. [loHsTue HaydyHoH rpaduky. IIK.1.8.
BH3YAJIU3ALHU bu6nuorexa Matplotlib. [Tousitue pucynka B Matplotlib. OcHoBHBIE BUbI TPadUKOB
AAHHBIX (rucTorpaMMsl, AMAarpaMMBbl paccesiHUs, AMarpaMma pa3maxa, JMHeHHbIH rpaduk,

KpyroBas IMarpaMma, TeIioBble KapThl). OCHOBHBIE IpadyuuecKue KOMaH /bl B

Matplotlib

[IpakTuyeckue 3aHATHSI 6
Tema 2.7. Coneprkanue 4 OK 02
IIpoexkTHast padoTa XapakTepuCTUKa OCHOBHBIX 3TAIOB IIpoliecca aHajau3a JaHHbIX. [loroToBka 1aHHBIX. IK.1.8.
«AHaan3 00JBIINX HccnenoBanue u BU3yanu3sanus AaHHbIX. [locTpoenune npenckasareabHOM MOAETH.
AAHHBIX B WuTepniperanyst pe3ynbTaToB aHaian3a. Peannsanysi OCHOBHBIX 3TAIoOB Mpoliecca
npogeccuHOHATbHOU aHaJIM3a JJaHHBIX Ha puMepe Habopa JaHHBIX U3 MpodecCHOoHaIbHON chepbl
chepe» [TpakTudeckue 3aHATHS 4
IIpuxnagnoi Moayap | OCHOBBI HCKYCCTBEHHOTO HHTE/ICKTA 36
3
Tema 3.1. Copnepxanue 2 OK 02
HckycerBeHHBbIN IIK.1.8.
MHTEJIEKT: NoHsiTHe, | CYIIHOCTD MOHSTHS “HCKYCCTBEHHbIH HHTEIICKT”, HCTOPHS PAa3BUTHS HCKYCCTBEHHOTO
cepbl IpUMeHeHus! MHTEJUIEKTA, «CJIa0bIi» UCKYCCTBEHHBIN MHTEIJIEKT, «CUIbHBII UCKYCCTBEHHBIH

UHTEJJIEKT, Cepbl MPUMEHEHHS U MEPCIIEKTUBBI Pa3BUTHS UCKYCCTBEHHOI'O UHTEIIJIEKTa

Teoperuueckoe oOyueHue 1

[TpakTuyeckue 3aHATHS

Coneprxanue 2 OK 02
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Tema 3.2. Mammunoe | [ToHsTHE ¥ BUIIBI MAIIMHHOTO 00Y4YeHHUs; 00yUSHHE C yUHuTeIeM, o0yueHue 0e3 IIK.1.8.
o0y4yeHue: NOHATHE, yUuTels, 3a/1a4a PErpeccuH, 3ajada KiacCu(pUKaIuy, 3a/1a4a KiacTepu3amnuu, oToop
BU/IbI JAHHBIX JJIS1 MOJETH MAIIMHHOTO O0yYCHHS

Teopernueckoe oOydeHue 1

[TpakTiueckue 3aHATHS 1
Tema 3.3. dTansl Conepxanue 4 OK 02
pa3padoTKu MoeH Dranbl pazpaboTKH MOJIEIN MAIIMHHOTO O0YUYEHHUS . ONPECIICHHE 1IeJIU 1 3a1a4 (11eJb IIK.1.8.
MaIIMHHOI0 00y4eHHs. | KaK MOJICIIb pe3yJIbTaTa, OTIUYMS LEJU OT 33124, MCTPHKH JJIsl OLICHKU pe3yJIbTaTa),
Buoanorexn cOOp M MOATOTOBKA JaHHBIX, pa3pab0OTKa MO, TECTUPOBAHUE MOJICTH (BaIH AL
MAILIHHHOIO 00y4eHusi | mozenu). [IpoGiemMsr nepeoOyueHus. bUOIMOTEKH MAITMHHOTO O0YYCHUS

Teopetnueckoe o0yueHue 2

[IpakTueckue 3aHATHS 2
Tema 3.4 JIuneiinan Conepxanue 6 OK 02
perpeccusi [TonsiTre nuHeiHOMN perpeccuu, eneBas GyHKUUs, JIMHEHHOE YpaBHEHUE, [K.1.8.

FOMOCKEJaCTUYHOCTh JAaHHBIX; MOJ00p KO3 PHUINEHTOB JIMHEHHOrO YypaBHEHUS.

Co3nanue, 00yuyeHue U OLleHKa MOJIENN IMHEHHON perpeccuy; HeJMHeHHbIe QYHKIUU

Teopernueckoe 00yueHUst 2

[IpakTrueckue 3aHATUS 2
Tema 3.5 Conepxanue 6 OK 02
Kuaaceupukanus. [lenu u 3apaun kinaccuukauuu. [lpumeps! pemeHus 3aad KJIacCU(pUKALUU C [K.1.8.
JlorncTuyeckas MOMOIIBIO0 UCKYCCTBEHHOT'O MHTENJIeKTa. JINHEeHHbIN KilacCu(pUKATOpP, THIIEPIUIOCKOCTS,
perpeccusi OuHapHas Kiaccu(uKalus, MyJIbTHKIACCOBAs KiIaccu(uKalus; co3Janue, 00y4eHue u

OLIEHKa MOJIeNTU JIOTUCTUYECKOH perpeccuu.

Martpuiia ommb0K, METPUKHU KauecTBa JOTMCTHYECKOM perpeccuu

Teopernueckoe o0yueHue 2

[TpakTueckue 3aHATHS 2

Conepxxanue 4 OK 02
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Tema 3.6 lepeBbst HepeBo pemenuit, arpuOyThl, 3pPEKTUBHOCTH pa3dueHus, riryOuHa nepesa, uiaes IIK.1.8.
pemenuii. Ciy4aiiHbIi | alropuTMa CIy4yailHOro jeca, IPUHIMII MyAPOCTHU TOJIIIbI, CIIy4alHbIH JIEC ISl pELIeHUs
Jjec 3a[a4u KIacCU(UKAIMH U PErpeccun
Teopernueckoe oOydeHue 2
[TpakTnyeckue 3aHATHA 2
Tema 3.7 Conepxanue 4 OK 02
Kuacrepusauus Knacrepusanus, anroputm k-cpenHux, HEHTPOU, paCCTOSTHIE MEX/y TOUKaMHU, [IK.1.8.
pelIeHre 3a]a4ul KJIacTepU3aliu
Teopetnueckoe o0yueHue 2
[TpakTuyeckue 3aHATHS 2
Tema 3.8 O0001menne Coneprkanue 4
U CHCTeMaTH3auus Berinonnenue npoektHoN padoThl «Co3/1aHNe CHHKBEWMHOB U BU3YaJIbHOM KapThl 3HAHUM OK 02
OCHOBHBIX NOHATHH IO | TI0O MAIITMHHOMY OOYYCHHIO) [IK.1.8.
MaIlIHHHOMY IIpakTHueckoe 3aHsaTHE 4
00yuYeHHU10
Tema 3.9 PazpaGorka | Coxep:kanue 4 OK 02
MO/e/I MAaIIMHHOT 0 Brimonnenue npoektHoi pabora «PazpaboTka Moieny MalIMHHOTO O0yYeHUS JIs IIK.1.8.
o0y4eHus st peleHus 3a/1aun Kiaaccu(uKaumy: U3yuyeHne, aHajau3 1 Mpeodpa3oBaHue TaHHbIX;
pelueHusi 3a1a4u BBIOOp MOJIENH, €€ O0y4YeHHE; OIICHKA KauecTBa padOThl MOJIEH; pa3padoTKa
KJIaccupuKanum Mpe3EHTAlMH; BHICTYIIJICHHE
[IpakTueckue 3aHATHS 4
[Ipukjagnoi MmoayJib OcHoBbl 3D moaeaupoBanust 36
4
Tema 4.1 Cucrema Conepxxanue 2 OK 02
TPeXMepHOro CucrtemMbl aBTOMaTU3UPOBAHHOIO ITPOEKTUPOBAHMS: MCTOpHUSA, Ha3HAYEHUE, MPHUMEPHI. [IK.1.8.
MOJEeTHPOBAHUSA KOMIIAC — KOMIInekec ApromatusupoBanHbix CucreM. 3amyck cuctemsl KOMITAC-

3D. Untepdeiic cucteMb
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KOMIIAC-3D LT. Teopernueckoe 00yueHue 1
OxkHo /lokymeHTa IIpakTHueckue 3aHATHS 1
Tema 4.2 OcHOBHBIE Coneprxanue 10 OK 02
npueMbl CO31aHMS [TocTpoeHne reoMeTpUIECKUX MPUMUTHUBOB (OTPE3KOB, MIPSIMOYTOJIBHUKOB, [IK.1.8.
reoMeTpHYecKHX TeJsl OKpY>KHOCTH ). MHOTOIpaHHHUKH U TeJia BPaIlleHHsI: BUJbl MHOI'OI'PaHHHUKOB, 3JIEMEHThI
(MHOIOrpaHHHKM, T€JA | MHOTOIPAHHUKA, IPUMEPHI TEOMETPUYCCKUX TEJl, OTPAHUUCHHBIX IJIOCKUMHU
BpallleHHs, ICKU3bI, MIOBEPXHOCTSAMU, 3JIEMEHTHI TEJI BpallleHus (ouepKoBasi 00pasyrolas, OCb BpallleHus,
rpynmbl MOBEPXHOCTh BpallleHus, OCHOBaHHE). OCHOBHbIE PUEMBI IOCTPOECHHUS
reoMeTpUu4YecKHX TeJI) | MHOTOTPAaHHUKOB M Tell BpamieHus. [loctpoenue sckn3oB. Co3aHue rpymiibl

reOMETPUYECKUX Tell

Teopetnueckoe o0yueHue 2

[TpakTuyeckue 3aHATUSL 8
Tema 4.3 Conepxanue OK 02
Penakrupoanue 3D | CymHOCTh MOHATHS «PEIAKTHUPOBAHKEY, 3a/1a41 PEIAKTHPOBAHUS ICKH30B, 3d 12 [K.1.8.
moneseid. Coznanme 3 | Mojesieid, OCHOBHBIE CrtocoObI penaktupoBanust 3 D moaeneit. Cozmanue 3 D mojaeneii ¢
D mopenei. Orceyenne | saeMeHTaMu 3akpyrieHus (ckpyriaenus) u packamu. Coznanue 3d Mozgeneid mo
YacTH JeTaau IUIOCKOMY YEpPTEXY IOCPEACTBOM ONepalvy «BpalleHus». Pacceuenue neranu

IJIOCKOCTBIO

Teopernueckoe o0yueHue 2

[TpakTHueckue 3aHATHS 10
Tema 4.4 Co3nanue 3d | Conepxanue 12 OK 02
MojeJiel npocredmnx | BrimonHenue npoektHol paboTel «Co3nanue aBTopckux 3d Mozenei»: BhIOOp IIK.1.8.
00BbeKTOB IPOCTEUIINX 0OBEKTOB (OBITOBBIX, TEXHUUYECKUX U CTPOUTENBHBIX) JUIsl CO3IaHUS

MoOJIeNU (CaMOCTOATENbHO MITH ¢ TOMOILBIO IIpenoaBaressi); 000CHOBaHHE BbIOOpa,

co3/1aHle MOJIeH 00BEKTa, MOArOTOBKA MPE3EHTAIIMU U MPE/ICTaBIEHUE BBITIOTHEHHON

MOJIENH

[IpakTueckue 3aHATHS 12
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IpuxkiaaxHoit MoayJib

Pa3paborka Bed-caiiTa ¢ MCNIOIb30BaHHEM KOHCTPYKTOpa Tuiabaa

36

5
Tema 5.1. Conepxanue 4 OK 02
Koncrpykrop Tuabaa | O6muii 0630p. BosmoxxHocTn KoHCTpyKTOpa. brubnmoreka 61mokoB. I'paduueckmii IIK.1.8.
penaktop Zero Block. ITanens ynpasnenus caiiramu. Beioop tapuda. Dxcnopra koja
Teopernueckoe oOydeHue 2
[TpakTuyeckue 3aHATUSA 2
Tema 5.2 Co3aanue OCHOBHOE COJIep>KaHue 4 OK 02
caiita Coznanue caiita. Hauano padotsl. Hacrpoiiku. llpudt. Liser. Coznanue namox. [IK.1.8.
Teoperudeckoe oOydeHue 2
[TpakTuyeckue 3aHATUSL 2
Tema 5.3. Co3panune Coneprkanue 4
Pa3IUYHBIX BHI0B Co3nanue crpanull. Cnucok crpanuil. PaboTa ¢ oTaeIbHBIMY CTPaHULIAMU (HAaCTpoiiKa,
CTPaHHIL IPEIIPOCMOTp, MyOIHKaLMsL, peIaKTUPOBAHHUE, CITUCKH)
[IpakTueckue 3aHATUS 4
Tema 5.4. Conepxanue 4 OK 02
CrangaprTHblie 0/10KH Co3naHue JIPHAMHTA U3 CTaHAAPTHBIX OJIOKOB Ha BHIOPAHHYIO TEMY IIK.1.8.
[TpakTuyeckue 3aHATUSA 4
Tema 5.5. Ilanean Conepxanue 4 OK 02
HABUTALMU Hynesoii 650k (co3nanue, naHenu HaBUTalluK, JOCTYITHbIE 3JIeMeHThl). PaboTa ¢ [K.1.8.
TEKCTOM, H300paKCHUSMH U BUICO
[TpakTHyeckue 3aHATHSA 4
Tema 5.6. Hactpoiika | Conepxkanue 6 OK 02
IJIABHOM CTPAHMIBI Caiit: HacTpoiika JoMeHa, BBIOOD IIaBHOW CTPAaHMUILIbI, CTATUCTHKA, SIHAEKC METPHKA, IIK.1.8.
Hactpoiika HTTPS.
Teopernueckoe o0yueHue 2
[TpakTueckue 3aHATHS 4
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Tema 5.7. IlpoektHas Conepxanue 10 OK 02
pabota ¢ ITpoextHas pabota «Co3naHue HHTEPHET-MarasuHa IIK.1.8.
HCTIONIb30BaHUE [IpaKkTHUYecKue 3aHATHS 10
KOHCTpyKTOpa Tuibna
Hpuxaaxnoit Mmoayiab | TexHosiorum npoaBu:kenusi Bed-caiita B UnTepHere 36
6
Tema 6.1. UnTepHer- Conepxanue 6 OK 02
MapKeTHHT WHTEepHET-MapKETHHT: TIOHATHE, UHCTPYMEHTHI MIHTEpHET-MapKeTHHTa, NCCIICTOBAaHHE [IK.1.8.

KaK 2JIEMEHT WHTEPHET-MapKETHHTA

Teopetnueckoe o0yueHue 2

[TpakTuyeckue 3aHATUSA 4
Tema 6.2. MeToabl Conepxanue 6 OK 02
NPOABHMKEHHS B banHepHas 1 KOHTEKCTHAs pEKJIaMBbl, peKJiama B pacchlIKax, pekiiama B 0yiorax, [IK.1.8.
HNuTepHete COOOIIIECTBAX, COLUATBHBIX CETAX; BUPYCHBIM MapKETHHT

Teoperuueckoe oOyueHue 2

[TpakTuyeckue 3aHATUSA 4
Tema 6.3. Pazinunbie | OCHOBHOE cofepKaHUE 6 OK 02
cnoco0bl padoThI ¢ CrniocoOsl nony4eHus Tpaduka: onpeaeneHue Tpapuka, OCHOBHbIE CIIOCOOBI OTYyUEHUS [K.1.8.
KOJIMYeCTBOM Tpaduka, 0co0eHHOCTH KOHTeKCTHOU pekiambl, SEO u SMO npoasuxeHus
nocerureJie Teoperndeckoe oOydeHue 2

[TpakTyeckue 3aHATUSL 4
Tema 6.4. IlouckoBasa | Conepxkanue 6 OK 02
ONTHMH3AIHUS Onrummsanus kouteHTa st Sunexc, Rambler u Google, maaexcupoBanue caiita IIK.1.8.
KOHTEHTAa TIOWCKOBBIMU CHCTEMaMHU

Teopernueckoe o0yueHue 2

[TpakTuyeckue 3aHATHSA 4

Conepxxanue 6 OK 02
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Tema 6.5. Pexnamnas [TnanupoBaHue U MPOBEJCHNUE PEKIAMHOIN KaMITaHUH - TOCTAaHOBKA I1eJiei, BEIOOp H/Hiu IIK.1.8.
KaMIIaHUU B CETH pa3paboTKa HHCTPYMEHTOB, MECCEJIK, BEIOOP IIIOIA/I0K, OI0KET, OIICHKA
Hurepuer 3¢ (HEeKTUBHOCTH

Teopernueckoe oOydeHue 2

[TpakTuyeckue 3aHATUSA 4
Tema 6.6. [IpoexTHas Conepxanue 6 OK 02
pabora [TpoektHas pabota «IIpoexkTupoBanue pekinaMHON kamnaHuu B IHTepHeTe 1uis [IK.1.8.
«IIpoexTupoBanue KOHKPETHOU TPOTyKIIH/PEIICHSI/KOMITAHINH/OpTraHU3aIin
PEKIaMHOM KaMIlaHui B | [IpakTHUECKUE 3aHSATHS 6
WNurepuere»
IIpukiagnoii monysis | BBenenue B Be0-pa3padoTKy Ha si3bike JavaScript 36
7
Tema 7.1. Cunrakcuc | Conepxanue 2 OK 02
H OCHOBHBIE NOHATHA | BripaxkeHus, onepaTopsl, M0O0UHbIE 3(PPEKThI, UHCTPYKIIUH, BBOJI-BbIBOJ. [loHsATHE [K.1.8.
JavaScript o0bekTa u nurepana. DBoorus ctangapra ECMAScript

Teoperuueckoe oOyueHue 2
Tema 7.2. Ynpasaenne | Conepxkanue 2 OK 02
MaKeTaMu H Cucrema naketoB npm. Mannmanuzanus npoekra. Co3nanue aiina package.json. IIK.1.8.
3aBHCMMOCTSIMHU JleBenonepckue 3aBUCIMOCTH

[IpakTueckue 3aHATHS 2
Tema 7.3. Conepxxanue 2 OK 02
Ilepemennbie n OObsiBIIeHNE TIEPEMEHHBIX. JTal KOMITWIISIIMY U 9Tan ucnoidHenus. Ommbka IIK.1.8.
00J1acTH BUIMMOCTH. ReferenceError u Bo30yxaenue uckitoueHus. I nobanapHble nepeMeHHbe. Bunaumocth
IIpuMuTHBHBIE H Ha ypoBHe 0;ioka. CpaBHEHHE TPUMUTHBHBIX 3HAUEHUI
00bEeKTHbIE THIbI [TpakTuyeckne 3aHATHSI 2
JAaHHBIX

Coneprxanue 4 OK 02
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Tema 7.4. TypeScript u | Tunsl nanueix. O0bsBICHNE C aHHOTAIMEH TUNA. TpaHCIMIISIIKSA U 3aITyCK TPOEKTA. IIK.1.8.
cTaTu4ecKas OOnbsBiICHKE (B TOM YHCIIE C aHHOTALMEH ) U BBI30B (DYHKLIUI
Tunusanusa. @yakuun | Teopernueckoe oOyueHne 2
KAaK CTPYKTYPHBIH [TpakTrueckue 3aHATHS 2
3JIEMEHT CUeHAPHUA 1
KaK THII JAHHBIX
Tema 7.5. OcHOBHOE coziepKaHne 4 OK 02
Yupasasirouue NmnepaTuBHBIN NOAXO K CO3IAHUIO KOoAa MporpaMmmMbl. MHCTpyKIIMK Kak IIK.1.8.
KOHCTPYKUMH MIPOTUBOIIOJIOKHOCTD BEIpaXeHMH. TepHapHbIid oniepaTop u uHCTpyKIwms If..else
LIuKIIBI CO CYETUYMKOM, TIPEAYCIIOBHEM/TIOCTYCIIOBHEM, HTEPALIMOHHBIC
Teopetnueckoe o0yueHue 2
[TpakTryeckue 3aHATUS 2
Tema 7.6. CTpoku u Conepxanue 4 OK 02
OMHapHbIE TaHHbIe. Crtpoka kak IpUMHUTHBHBIN TUIT JaHHBIX. [lepebop CTpokH ¢ TOMOIIbIO UTEpaLIHii [K.1.8.
Peryasipubie for..of, ncronp3oBanne FOHukoaa B JavaScript. OTauune OMHAPHBIX JAHHBIX OT CTPOK.
BbIpaKeHHUs ITouck coBnaeHni ¢ PETyIsPHBIM BBIPA)KECHUEM
Teoperuueckoe oOyueHue 2
[TpakTrueckue 3aHATHS 2
Tema 7.7. MaccuBbl 1 | Coneprkanue 4 OK 02
MHOKeCTBa MaccuBsl kak Ha0OpbI 3HAYEHUH pa3HbIX TUIIOB, AOMYCKAIOUINX UTEpalnio. 3aJaHue [K.1.8.
MaccuBa JiutepaioMm. MeTtosl MaccuBoB, B ToM uncie forEach u reduce. Bzaumusie
npeoOpa30BaHUsl MACCUBOB U CTPOK. MHOXeCTBa Kak HaOOpbl HE TTOBTOPSIOIIUXCS
3HaueHul. [lonydyeHnne MHOXKECTBA U3 MaccuBa
Teoperuueckoe oOyueHue 2
[IpakTueckue 3aHsATHS 2
Conepxanue 6 OK 02
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Tema 7.8. JlutepanbHble 00BEKTHI KaK KOJUICKIIUH CBOMCTB M METOI0B. OTINYHS JTUTEPATHHBIX IIK.1.8.
JIntepaibHble 00BEKTOB OT OJIOKOB ¥ MacCHBOB. JlocTyn K cBOiicTBaM U MeToiaM. Vcnonbs3oBanue
00bexThl. [IpoToTunsl | ccpuiky this. Be13oB MeTo10B 01HOTO 00BEKTa OTHOCHTEIBHO Apyroro. JlocTym K
H KOHCTPYKTOPBI. npototuiy oobekra. CoziaHue 00beKTa ¢ IOMOLIbI KOHCTPYKTOpa
CaoiicTBa 1 MeTOABI Teopetnueckoe o0yueHue 2
[TpakTHyeckue 3aHATHS 4
Tema 7.9. Monysin u Conepxanue 4 OK 02
TpancnuiaAauusa. DOM | Moaynu kak eTuHUIBI HE3aBUCUMOTO M30JIMPOBAHHOTO Ko1a. IMIIOPT | KCIopT U3 IIK.1.8.
monyneit B ctiiie ES2015. Mcrione3oBaHre BO3MOXKHOCTEH TUTAHUPYEMBIX CIIEAYIOLIIX
BepCHil cTaHaapTa — npeodpazoBaHue kKoja ¢ nomoinsio Babel. Beenenue B Document
Object Model — 06bekTHYIO MOIEITb IOKYMEHTA BEO-CTPAHHIIBI
Teopetnueckoe o0yueHue 2
[IpakTrueckue 3aHATUS 2
Tema 7.10. lIpoexktnas | Conepxkanue 4 OK 02
pabora. «Co3nanue [TpoexTHas padora «Co3aHne NPOCTEHIIIEro CEPBEPHOTO BEO-TPHIIOKEHHSD) [K.1.8.
npocTrenero
CepBepHOro Bed- [IpakTueckue 3aHATHS 4
NPHJIOKECHUD)
Ipukaagnoi Mmoayab | BBegeHue B cozganue rpadpuyeckux uzodpaskenuii ¢ nomompbo GIMP 36
8
Tema 8.1. PactpoBasi u | Conepxanue 2 OK 02
BeKTOpHas rpaduka. OTnuuus pacTpoBOi U BEKTOpHOI rpaduku. VMcrnons3oBaHue pacTpoBoi rpapuKy s [IK.1.8.
DopmaThl xpanenus ¢ororpaduii. @opmatsel PNG u JPEG. Konepranus ¢ 11e51bi0 CHUKEHHS
n300pakeHuil, 00BbEMa N300paKeHN
KOHBEpTAIUsA H Teoperuueckoe oOyueHue 2
ONTUMH3ALHA
Coneprxanue 2 OK 02

30




Tema 8.2. GIMP kak GIMP kak mporpamma Jjisi pa3iIHuHBIX ONepaliHOHHBIX cucTeM. OcOOEHHOCTH MPOeKTa IIK.1.8.
npoexkt GNU. B KQ4eCTBE MPEICTABUTENS KJIacca CBOOOIHOTO MPOrpaMMHOTO 0OecieueHusl.
Ycranoska GIMP YcTaHoBKa Ha pa3IM4HbIE TUIATHOPMBI

Teopernueckoe oOydeHue 2
Tema 8.3. UnTepdeiic | Comepxkanue 4 OK 02
GIMP. WuTepdeiic u HacTpoiika ero yacteil. OJHOOKOHHBI U MHOTOOKOHHBIN PEKUM. IIK.1.8.
MHOrooKoHHBII VYupasnenue auanoramMu. OKHO CITOEB N300pakeHUs
PeKUM, CTHIKyeMble Teoperuueckoe oOydeHue 2
AHAJIOTH, IIpakTrueckue 3aHATHS 2
OTHOOKOHHBIH pexKNM.
Caon
Tema 8.4. Pazpemienue | Conepxxanue 4 OK 02
H300paKeHusl. Pa3mepsl n300paXkeHUs B MUKCENIaX U MOHSITHE pa3pelieHus: H300paKeHUsl. [K.1.8.
Hauramus, [TpeoOpa3oBanus: BRIpaBHUBAHNUE, IEPEMEIICHUE, KaIpUPOBAHUE, BPAIICHHE, HAKIIOH,
MaclTabupoBaHue, nepcnekTuBa, 3D-npeoOpa3oBaHue, TpaHchopmalys, Ipeodpa3oBaHKe MO TOUKaM,
KaJpUpOBaHMue, 3epKaJio, mpeodpa3zoBaHue 0 paMKe, HCKAKSHHS
appuHHbIE Teopetnueckoe o0yueHue 2
npeodpa3oBanusi [TpakTuyeckue 3aHATUSA 2
Tema 8.5. 3anuBka, Copnepxanue 4 OK 02
GuabTphI N Hcnonp3oBanue 3anuBKki. OUIBTPHI: pa3MbITHE, YIIyYIICHUE, HCKAKSHHS, CBET U TCHB, IK.1.8.
HHCTPYMEHTBI IIyM, BBIJIETICHUE KPaéB, IEKOPAIHs, TPOSKITUS
pHCOBaHMSs [TpaKTHYECKHE 3aHATHUSI 4
Tema 8.6. Boinenenne. | Conepxanue 6 OK 02
Kountypsl. Hcnonp30BaHue BhIIEICHHM TSt paOOTHI C OTIEIBHBIMU OOBEKTAMH B COCTaBE IIK.1.8.
Kom0unupoBanue u3o0pakenus. Boinenenue kontypos. Co3nanue Kotaxeld myTéM COeTUHEHUs
n300paskeHui HECKOJIbKUX N300paKeHH

Teopetnueckoe o0yueHue 2
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[IpakTueckue 3aHATUS

Tema 8.7. BbicTpas Conepxanue 2 OK 02
MackKa u I'padpuaeckue orobpakenne oomactu BeiaeneHus. [Ipeodpa3zoBanue 11BeTa B IIK.1.8.
npeodpazoBanue U300paKEHUH C TIOMOIIHIO IPUMEHEHUS MACKU
nBeTa [TpakTrueckue 3aHATHS 2
Tema 8.8. Co3nanue Conepxxanue 4 OK 02
rpaueHToB ITonsTue rpaguenTa. [1naBHbIe epexoabl OT OAHUX LBETOB K IPYTHUM IIK.1.8.
Teopetnueckoe o0yueHue 2
[TpakTHyeckue 3aHATHS 2
Tema 8.9. Co3nanune Coneprkanue 4 OK 02
AHMMHPOBAHHOIO Vcrionp30Banne aHUMAIMU JJIs1 HATJISITHOTO TIPEICTaBICHUS POLIECCOB C HECKOIBKIMU IK.1.8.
H300pakeHus B stammamu. @opmar GIF. Orpannuenus GIF. Co3ganne n3odpaxenus B popmare GIF ¢
¢opmare GIF nomorisio GIMP
Teoperuueckoe oOyueHue 2
[TpakTHyeckue 3aHATHS 2
Tema 8.10. IIpoexTHas | Conepxkanue 4 OK 02
padora «Co3nanue [TpoextHas pabota «Co3nanue ceprn OaHHEPOB AJis Tpaduyeckoro opopMICHHS [K.1.8.
cepuu DAHHEPOB ISt caiitay
rpaguyeckoro [TpakTHyeckue 3aHsATH 4
opopmiieHHs caliTa»
IIpome:xyTOUHAsI aTTECTALUSA 2
(mu¢PpepeHuHpPOBaAHHDII 32a4€T)
Bcero 144uy.
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3. VYcaoBusi peajqm3zanum NporpaMMmbl  001eo0pa3oBaTeJbHOM
TUCHMILTHHBI

3.1. TpeOoBannsi K MHUHHMAJIBHOMY MAaTEePHAIbLHO-TEXHUYECKOMY
o0ecre4yeHNIO

Peanuzamust auctumivHel TpeOyeT Hamu4us y4eOHOW KOMITbIOTEPHOM
JabopaTopur HHPOPMATHKH.
O60pynoBaHHe KOMIIBIOTEPHOM 1a00paTOpUU:

) I0Ca0YHbIC MECTA 10 KOJIMYCCTBY 00YUarOIIHUXCS;

° pabodee MeCTo MperoIaBaTelis;

. MapKepHas J0CKa,

° y4eOHO-METOIMYECKOE 0OeCIIeueHue.

TexHHUECKHE cpeIcTBa O0YUCHUS:

. KOMITBIOTEPHI TT0 KOJMYECTBY 00YUJaIOITUXCS;

. JIOKaJIbHAsE KOMITBIOTEPHAS CETh U TI00anbHast ceTh VIHTepHET;

° JUICH3MOHHOE CHUCTEMHOE M  MPHUKIAJHOC  IPOrpPaMMHOE
oOecIeueHue;

° JUIEH3MOHHOE aHTUBUPYCHOE IIPOrPaMMHOE 0OCCIICUCHHCE;,

. JUIICH3UOHHOE CICIIHATU3NPOBAHHOE MPOTPaMMHOE 00eCIIeUCHHE;

) MYJIbTHMEIHAIPOCKTOP.

3.2. Huadpopmanuonnoe odecneuyeHue oOyueHus. IlepedeHsn
pPeKOMeHayeMbIX Y4eOHbIX u3aaHuil, UHTepHeT-pecypcoB, IOMOJHUTEILHOM
JIUTEPATYPHI

1. OGpa3zoBaTeabHbIC TEXHOJIOTHH: O1or-moptai hitp://www.iot.ru

2 3agaum o undopmaruke hitp:// www.problems.ru/inf

3. HenpepsiBHOE MHGOpMALIMOHHOE 00pa3oBaHue: MpoeKT uzaarenscTa « bBMHOM.
Jlaboparopus 3uanui» http://www.metodist.|bz.ru

4. IIporpamma Intel «O0yuenue mist Oymymero» http://www.iteach.ru

5. IlepBbie mIaru: ypoku nporpamMmmupoBanus Nttp://www.firststeps.ru

6. CITPaBounass UHTepaktusHas cucrema no MH®OPMaruke « Cipunt-Mabopm»
http://www.sprint-inform.ru

7. Caur RusEdu: wHbOpManMOHHBIE  TEXHOJOTMM B  OOpa30BaHUHU
http://www.rusedu.info
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4. KoHTpPOJIb ¥ OlleHKA Pe3yJibTAaTOB 0CBOEHMsI 00111e00pa3oBaTeIbHOM

JTUCHHUILINHBI

KoHTpoib M oOmeHKka pe3ylbTaTOB OCBOEHMs 00I1€00pa30BaTENbHOM

JUCHUTUIMHBI PACKPBIBAIOTCS Yepe3 AUCIUIUIMHAPHBIE PE3yJIbTaThl, HAllpaBJICHHbIC
Ha (opmupoBaHHe OOHMX U MPOdeCcCHOHATBHBIX KOMIIETEHLUN MO pasfenam U
TEMaM COJiepKaHus yueOHOTO MaTepHaia.

Oo6mrast/mpodeccrona Paznen/Tema Tun oneHOYHBIX
JIbHASI KOMITETCHIUS MEPOTIPUATUN
OK 01 Tema 1.6 Tema 1.9 Tema TectupoBaHue
3.5
OK 02 Tema 1.1 Tema 1.3 Tema
3.1 Tema 3.2 Tema 1.6
Tema 1.9
OK 01 Tema 1.7 Tema 1.8 Tema | BrinosiHeHHE NpaKTUYECKUX
2.2 Tema 3.4 3aJlaHuM
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
OK 02, T1K.1.8. [IpuknaaHbie MOTYIH KontponsHas pabota
1-2
OK 02, TTK.1.8. [Ipuknagasie MOIyH [TpoexTHas pabota
2-8
OK 01, OK 02, Bce monynu Brmmosnenue 3agaHuil
IIK.1.8. nuddepeHIInpOBaHHOTO
3a4eTa
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