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Pabouass mporpamma y4eOHOM AMCHMIUIMHBI pa3paboTaHa Ha OCHOBE
pexomengoBannor PI'bBOY JIIIO MPIIO nporpammsl 0011eo0pa3oBaTeIbHOM
yueOHOMI JTUCITUTUTMHBI «Mudpopmarrka TUTSI npodeccruoHaIbHBIX
o0pa3zoBaTeIbHBIX OpraHu3aIuu. Opranuzanus-pa3padoTyukK: AHIIOO
«COYMHCKUI KOJUIEIK YIIPABIICHUS.

Pabouast mporpamma pa3zpaboTrana Ha ocHOBe TpeOoBaHuil dDenepaibHOTO
['ocynapctBennoro OOpazoBarenbHoro CrangapTa mno cnenuaibHocTH 43.02.16
TypusM # TOCTENPUUMCTBO (yrBepxaeHHbiM IIpukazom MuHuctepcTBa
oOpa3oBanus u Hayku P® ot ot 12 mekabps 2022roma Ne 1100), a taxke B
cootBeTcTBUM ¢ pekomeHaanuamMu @YMO no YI'TIC 43.00.00

ConepxaHue Mporpammbl peajgu3yeTcsi B IMPOLECCe OCBOEHUS CTYIEHTaMU
IporpaMMbl TOJTOTOBKM CIIELUAJIUCTOB CPEAHEr0 3BE€HA I10 CIEHHAIBHOCTH
43.02.16 Typusm 1 rocCTEIPUUMCTBO Ha 6a3€¢ OCHOBHOI'O 00IIIEr0 00pa3oBaHUsI.

[Iporpamma paccMOTpeHa Ha 3aCE€JaHUH MEAArOTUYECKOT0 COBETA KOJLIEkKa
U yTBEpKAEHA MpUKa3zoM aupekropa komuiemxka Ne 11 mapra 2024r.
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1. OOmasi  XapakTepucTMKAa  NpPUMepPHOM  padodyeili  MpoOrpaMMmsl

001eo0pasoBaTe/ibHOM JUCHUILIMHBI «AHpOpMaTHKa)

1.1. MecTo 1uCHUIUIMHBI B CTPYKTYype o0pa3oBareabHoil nporpammsl CIIO:
O6meobpazoBarensHas  gucuuiuinHa <« MHO®OPMATHUKAY»  sBusercs

o0s3aTeNIbHOW  YacThlo  00IIe00pa3oBaTENbHOTO  IMKIA  00pa30BaTeIbHOM

nporpaMmmbl B cootBercTBUU ¢ PI'OC CIIO mo 43.02.16 Typusm wu

rOCTEIIPUUMCTBO

1.2. Ilesiu ¥ IUIAaHMPYeMble Pe3yJbTaThl 0CBOCHHS TUCIUILINHBI:
1.2.1. llean TUCHMILJINHBI

Conepxanue POrpaMMBbl 0011eo0pazoBaTeIbHON JACIUTUINHBI
«MadopmaTrukay HaMpaBICHO HA JOCTHKCHHUE CICAYIOIMX IIeJIe: OCBOCHHWE
cUCTEeMbl 0a30BBbIX 3HAHUH, OTPAKAIOLIUX BKJIa] MHPOpMATHKU B (popMHUpOBaHUE
COBPEMEHHOW HAy4YyHON KapTUHBI MHpPA, POJIb MH(POPMAIMOHHBIX MPOIIECCOB B
COBPEMEHHOM OOIIeCTBE, OMOJIOTHYECKUX M TEXHUUYECKUX CHCTEMaxX; OBJAJCHHE
YMEHUSIMU TIPUMEHSATh, aHAJIU3UPOBaTh, MPeoOpPa30OBhIBATh HH(OOPMAIMOHHBIC
MOJICNIA pealbHBIX OOBEKTOB M MPOIIECCOB, HWCIIONB3YS TPU 3TOM LUQPPOBHIE
TEXHOJOTMHA, B TOM YHUCJIE MpPU HU3YYEHUU JAPYrUX JHUCLUUIUIMH; pPa3BUTHE
MO3HABATENIbHBIX WHTEPECOB, MHTEIUIEKTYaJIbHBIX M TBOPYECKUX CIIOCOOHOCTEHN
NyTeM OCBOEHUS U WCMOJb30BAHMS METOAOB HH(POPMATUKH U IUPPOBBIX
TEXHOJIOTUHA TIPU M3YYEHUU PA3JIMYHBIX YYEOHBIX TMPEIMETOB; BOCIHUTAHUE
OTBETCTBEHHOTO OTHOIIEHUS K COOJIIOJCHUI0O JTUYECKUX M TMPABOBBIX HOPM
MH(QOPMAITMOHHON  JIeSITEIbHOCTH;  NPUOOPETEHHE  ONbITa  UCIOJIb30BaHUS
UU(POBBIX TEXHOJOTUA B WHIAMBUAYAJIbHOM U KOJUIEKTUBHOM y4eOHOM U
MMO3HABATEIBbHOW, B TOM YUCJIEC POCKTHOMU JIESITETbHOCTH.



1.2.2. Tlnanupyembie pe3yabTAaThl OCBOCHHUSI 001Ie00pa3oBaTeIbHON qUCHMILIUHBI B cooTBeTcTBHM ¢ PI'OC CIIO u Ha

ocaose PI'OC COO
Kon ) |
IInanupyemMble pe3yJbTaThl OCBOCHHS THCIUIIHHBI
HanMMeHOBaHHe
(l)OpMI/lpyeMbjx O6ume* I[Hcmm.mmap}n,le2
KOMIeTeHIUI
B yacTu Tpy10BOro BOCIMTAHHUS: - TOHUMATh Yrpo3y HWH(GOPMAIMOHHOW OE30MaCHOCTH,
- TOTOBHOCTh K TpYAy, OCO3HaHWE IICHHOCTH MAacCTEepPCTBA, | UCIOJIB30BAaTh METOJBI M CPEACTBA IMPOTHBOICHCTBUS
Tpyaoooue; 3THM  yrpo3aMm, COOJIIOJeHHEe Mep 0e30MacHOCTH,
- TOTOBHOCTh K AKTHUBHOW JESATCIBHOCTH TEXHOJOTWYCCKOW W | MPEIOTBPAIIAIONINX  HE3aKOHHOE  pPacHpoCTpaHEHUE
COIMAJILHOW HAIpPaBJICHHOCTH, CIIOCOOHOCTh WHHIIMUPOBATh, | IEPCOHAIBHBIX  JAaHHBIX; COONIOJICHUE  TpeOOBaHMIA
IUIAHUPOBATh M CAMOCTOSATEIBHO  BBINIOJNHATH ~ TAaKyH | TEXHHKU O€30MacCHOCTH W THTHEHBI Tpu pabore ¢
OK 01. Buupars JeSITeIIbHOCTD, _ | xoMmBIOTEpaMH M PYTHMH KOMIOHEHTAMHU UPPOBOTO
crocoBbl  pemmerms | WHTEpEC K pas3auuHbiM  chepam  TpodeCCHOHATBHON | OKPYKEHUS; MTOHMMAaHUE TIPaBOBBIX OCHOB
sanad JeSITeNbHOCTH, UCIIOJIB30BaHUSI KOMIIBIOTEPHBIX MPOTrpaMM, 0a3 JaHHBIX
HpOecCHOHATBHOI OBnaneHue YHUBEPCATLHBIMH y4eOHbIMHU | ¥ paboThI B cetn IHTEpHET;
ESTEBHOCTH MO3HABATEJILHBIMHU ICHCTBUSIMH: - yMeTb OpraHW30BHIBaTh JMYHOE WHGOPMAIMOHHOE
HPHMEHHTEITHHO « a) 0a3oBbIe JIOTHYECKHE NeHCTBUS: MPOCTPAHCTBO € MCTONB30BAHMEM PA3TMTHBIX CPEJICTB
i — - CcaMOCTOATENbHO  (OPMYIHUPOBATh U  AKTyaJM3UPOBATh | HUGPOBBIX TEXHOJOTUH; TMOHMMAaHHE BO3MOXKHOCTEH
KOHTEKCTAM mpo0JieMy, paccCMaTpuBaTh €€ BCECTOPOHHE; UQPOBBIX  CEPBHCOB  TOCYAAPCTBEHHBIX  YCIYT,
- YCTaHaABJIMBATh CYIICCTBEHHBIH MPU3HAK WA OCHOBAHMS Ui | IU(POBBIX 00pa30BaTENbHBIX CEPBHCOB; IMOHUMaHHUE
CpaBHEHUS, KIACCH(PUKAIIUU 1 0000IIICHNUS; BO3MOXKHOCTEH u OTpaHUYECHUH TEXHOJIOTHIA
- OINpeaeNsATh WEeMM JCATEIBHOCTH, 3aJlaBaTh IapaMeTphl M | HCKYCCTBEHHOTO HWHTEIUICKTAa B Pa3IMYHBIX OO0JIACTSX;
KPUTEPHUH UX JTOCTHIKCHUS, HaJINYHe MIpeICTaBICHUIA 00 HCIOJIb30BaHUU
- BBUIBJIATH  3aKOHOMEPHOCTH W  TPOTHBOpPEYHs B | HHOOPMAIMOHHBIX TEXHOJIOTHIA B pa3IMYHBIX
paccMaTpUBaEMbIX SIBJICHHSIX; npodeccroHaNbHbIX chepax
-  BHOCHTH KOPPEKTHUBBI B  JCATCILHOCTh, OICHWUBATh | - YMETh pEAJTU30BaTh JTalbl pENICHWS 3a7ad Ha

! YKasbIBalOTCA IMUHOCTHBIE 1 MeTanpegmeTHble pesynbTaTbl 3 PrOC COO (B nocnegHen pegakumm ot 12.08.2022) B oTrnarosibHon dopme, popmupyemble
06L1e0bpasoBaTeIbHOM ANCLUNANHON
2LI,Mcu,wnnvmaprle (NnpeameTHble) pe3ynbTaTbl YKa3blBalOTCA B COOTBETCTBMU C UX NOAHbIM nepedHem Bo ®rOC COO (B nocnegHei pegakumm ot 12.08.2022)




COOTBETCTBUE  PE3yJbTaTOB  LEJAM,  OIICHHUBATh
MOCJIEICTBUN ACATCIBHOCTH;

- pa3BUBaTh KPEaTHBHOE MBIIUICHUE MPU PEUICHUH KU3HEHHBIX
poOJeM

0) 0a3oBbIe HCCJIeA0BaTEIbCKHE TeHCTBUS:

- BJIaJIeTh HaBbIKAMHM Y4€OHO-UCCIIEI0BATEILCKOM M MPOEKTHOU
NeSATEIbHOCTH, HABBIKAMH Pa3peIieHus Ipooiem;

- BBISIBJISITH IPUYUHHO-CJICICTBEHHBIC CBSI3U U aKTYaJIU3UPOBATH
3a/1a4uy, BbIIBUTaTh TUIOTE3Yy €€ PEIICHUs], HAaXOIUTh apryMEHTbI
JUTSL TOKA3aTeNbCTBA CBOMX YTBEPIKICHUH, 3a/7aBaTh MapaMeTphbl
U KPUTEPUU PEIICHUS;

- AHAJIM3UPOBATHL IIOJIYYCHHBIC B XOJAC pPCIICHHA 3aJadu

PHUCKHI

pe3yibTarbl, KPUTUYCCKU OLOCHUBATH HUX JOCTOBCPHOCTD,
IMPOTHO3UPOBATH U3MCHCHHUEC B HOBBIX YCIIOBHAX,
- YMCThb MEPCHOCUTDH 3HaHUA B IMO3HAaBaTCJIbHYTO u

IMPAKTUYCCKYIO o0JacTu KHU3HEACATCIIbHOCTH,

- yMETb HWHTETPUPOBATH 3HAHUS W3 PaA3HBIX NPEIMETHBIX
o0racTen;

- BBIIBUTAaTh HOBBIE MJIEH, IIPEJIaraTb OPUTMHAIBHBIE MTOAXO0/bI
U PELICHUS;

- CIIOCOOHOCTh MX UCIOJIb30BaHUS B IIO3HABATEILHOW U
COLIMAJIBHOM ITPAKTHKE

KOMITBIOTEPE; YMEHHE pPEealn30BbIBATh Ha BBIOPAaHHOM
JUISE W3YYCHUS SI3bIKE MPOTPAMMHUPOBAHUS BBICOKOTO
ypoBHs (Ilackanb, Python, Java, C++, C#) TumoBbie

AITOPUTMBI o0paboTku YHCell, YUCJIOBBIX
MIOCJIEIOBATEIBHOCTEH M MAacCHBOB: IPEICTABIICHHE
gyuclia B BHJAE Ha0opa TPOCTBIX COMHOXHTEIEH;

HaXOXXJICHHEe MAaKCUMaJIbHOW (MHHUMAIbHOW) 1H(PHI
HATYpaJIbHOTO YMCIIA, 3aIIMCAHHOTO B CUCTEME CUHCIICHUS
C OCHOBaHHEM, He TmpeBblmaomuM 10; BBIYHCICHHE
0000IICHHBIX XapaKTEPUCTUK JJIEMEHTOB MAacCHUBa WJIU
YHCJIOBOM IOCIIEOBATEILHOCTH (CYMMBI, MTPOU3BEICHUS
cpemHero  apu(METHYeCKOro,  MHHUMAIBHOTO U
MaKCHUMaJbHOTO JJIEMEHTOB, KOJHYECTBA JJICMEHTOB,
YIIOBIICTBOPSIIOMIAX 3aJJaHHOMY YCJIOBHIO); COPTHPOBKY
JJIEMEHTOB MacCHBa,

OK 02.
Ucnonp3oBars
COBPEMEHHBIE
CpeacTBa MOKCKa,
aHanm3a u
MHTEpIpeTaluuruHpo
pMmaruu u
nH(pOpMaMOHHBIE
TEXHOJIOTUU TUTST
BBITIOJTHEHUST  3aja4

B 001acTHIIEHHOCTH HAYYHOT'O TIO3HAHUS:

- c(hOpPMHUPOBAHHOCTb MHPOBO33PEHHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YpPOBHIO pa3BUTHS HAyKH U OOIIECTBEHHOM
MIPaKTHKH, OCHOBAHHOTO Ha Jiasore KYJIBTYP,
CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MecTa B
MTOJIUKYJIBTYPHOM MHDE;

- COBEPILIEHCTBOBAHUE SI3bIKOBOM M UMTATENIbCKOW KYIbTYphI KaK
CpEeICTBa B3aMMOAECUCTBUS MEX/1Y JIFOJIbMU U TIO3HAHMSI MUPA;

- OCO3HAaHHME IIEHHOCTH HAy4YHOM JEsTENbHOCTH, TOTOBHOCTH
OCYIIECTBIISITh MPOCKTHYIO U MCCIIEI0BATENbCKYIO NESTEIbHOCTD

- BIIQJIETh NPEJCTABICHUAMU O pOJIM HHDOpMAIMHU U
CBSI3aHHBIX C HeH oponeccoB B IPUPOAC, TCXHUKEC H
0011IeCTBE; MOHATUAMH «THpOpMALIUA»,
«UH(OpPMAIIOHHBIH MIPOLIECCY, «CHUCTEMAY,
«KOMIIOHEHTBl ~ CHCTEMBI»  «CUCTeMHBIH 3¢ (derT»,
«uH(pOpMAIMOHHAsl CUCTEMa», «CHCTeMa YIPaBJICHUSNY;
BIaJleTh METOJaMU TIOUCKa UWH(POpMallUd B CETH
WHTepHeT; yMeTh KPUTUYECKH OLICHUBATh MH(OpPMAIHIO,
MOJIyYEHHYI0 M3 ceTH VIHTepHeT; XapaKTepu30BaTh
OoJsbllIME JaHHBIE, IPUBOJUTh NPUMEPHl MCTOUHUKOB HX
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npodeccnoHanbHOM
NEeSATEeITbHOCTH

MHAWBUYAJIBHO U B TPYIIIIE;

Osiagenne YHUBEPCAIBLHBIMH
MO3HABATEJILHBIMH AeliCTBUSIMU:

B) padorta ¢ nHgopmManmeii:

- BJIAJIETh HABBIKAMH IOJIy4€HUS MHMOPMALUU U3 MCTOUYHHKOB
pa3HBIX THIIOB, CAMOCTOSATEIBHO OCYIIECTBIIATH MOMCK, aHAIU3,
CHCTEMaTHU3allMI0 U HMHTEPIPEeTalu0 MH(GOPMaLUK pa3IuyHbIX
BUJIOB U ()OPM IPEICTABICHHUS;

- CcOo34aBaTh TEKCTbl B pa3IM4yHbIX (opMaTax C ydeToM
Ha3HA4YeHUS WHPOPMALMU U UEIEBOW AayIUTOPHH, BBIOHpAs
ONTUMAJIbHYIO (POPMY IPEJCTABICHUS U BU3yaIU3alUH;

- OICHMBATH JOCTOBEPHOCTb, JETUTHMHOCTH WMH(OpPMALUH, €€
COOTBETCTBHE ITPABOBBIM U MOPAJIbHO-3THYECKUM HOPMaM;

- UCIOJIb30BATh cpezncTBa WH(POPMAIIMOHHBIX u
KOMMYHHUKAIIIOHHBIX TEXHOJOTMH B pPELIEHUH KOTHUTUBHBIX,
KOMMYHHUKATHBHBIX U OpPTraHU3AIMOHHBIX 33724 C COOII0IEHUEM
TpeOOBaHUN SPrOHOMHUKH, TEXHUKH O€30MacCHOCTH, T'HTHEHBI,
pecypcocOepekeHns, NPaBOBBIX M OJTUYECKUX HOPM, HOPM
MHGOPMAaIMOHHOM 0€30MacHOCTH;

- BIIQICTh HAaBBIKAMHU DPACIIO3HABAHMS W 3alIUTHI MH(OpMAIUH,
MH(POPMAIMOHHOM 0€30MacCHOCTH TMYHOCTH

yueOHBIMU

HOJIy4YEHUs M HAIIPABJICHUS UCIIOIb30BAHNUS;
- IHOHUMAaTb OCHOBHBLIC JIIPUHIHUIIBI yCTpOﬁCTBa u
(YHKIIMOHMPOBAHUS COBPEMEHHBIX CTALMOHAPHBIX U
MOOMJIBHBIX ~ KOMIIBIOTEPOB;  TEHACHUUH  Pa3BUTHUSA
KOMITbIOTEPHBIX TEXHOJIOTUH; BIaJETh HABBIKAMH PaOOTHI
C OoncpanMOHHbBIMU CHCTCMaMU W OCHOBHBIMH BHJIaMH
IPOrpaMMHOr0 OOecreYeHus: JUIsl pelIeHUus y4eOHbIX
3a/1a4 110 BEIOpaHHOM CHelUaln3alliu;

- UMETh MpPEJICTaBIECHUSI O KOMIIBIOTEPHBIX CETAX M MX
pojli B COBPEMEHHOM MHpe; 00 o00IuX NpUHIUIaX

pa3paboTKu " (YHKLIMOHUPOBAHUS WUHTEpPHET-
IIPUIOKEHUM;
- IIOHMMAaTh OCHOBHBIC IIPUHUMIBI JUCKPETU3ALUU

pa3NUYHBIX BHIOB HH(OPMAIMH, YMEThb ONPEACIATh
UH(POPMALIMOHHBIH 00BEM TEKCTOBBIX, I'padUUecKux U
3BYKOBBIX  JAHHBIX TPH  33JaHHBIX  [apameTpax
JMCKpeTH3alHH;

- YMEThb CTPOWTH HEPAaBHOMEPHBIE KOJbI, JOITYCKAIOIIHE
OJTHO3HAYHOE JEKOJMPOBaHUE COOOLIeHUH (nmpeduKcHbIe
KOZBI); HCIIOJIb30BaTh TPOCTEHIINE KOMABI, KOTOpBIC
MO3BOJISIIOT OOHApYKMBaTh W MCIPABIATH OIIMOKH IpU
nepeaade TaHHbBIX;

- BJIQZIETh TEOPETUYECKHM aIlllapaToM, MO3BOJISIOIINM
OCYIIECTBIIATh MPEICTABICHNE 33JJaHHOTO HATYpaJbHOTO
quciaa B pa3IMYHBIX CUCTEMax CYHMCICHMS; BBIIOJIHSITH
mpeoOpa3oBaHusl JIOTHUECKUX BBIPAKCHUH, HCTIONB3Ys
3aKOHBI aJIreOpbI JIOTHKHU; ONPEAEATh KpaTuaiiuuil myTb
BO B3BCIICHHOM rpade W KOJIMYECTBO MYTEH MEXIY
BEpLIMHAMU OPUEHTUPOBAHHOI'O allUKINYECKOTro rpada;

- YMETh YNTaTh ¥ MMOHUMATh MPOTPAMMBbI, PEaTH3YIOIINe
HECIIO)KHBIE ~ ITOPUTMbI  OOpa0OTKHM  YHCIOBBIX U
TEKCTOBBIX JIAaHHBIX (B TOM 4YHCIE MAacCHBOB U
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CUMBOJIBHBIX CTPOK) Ha BBIOpAaHHOM JJIsi U3YYCHHS
YHHUBEPCAJIBHOM SI3BIKE MPOrPAMMUPOBAHUS BBICOKOTO
ypoBus  (Ilackamp, Python, Java, C++, C#);
aHAJM3UPOBATh AJITOPUTMBI C HCIOJIH30BAaHMEM TaOJIHIL
TPAacCUPOBKHM;  ONpeAensTh  0e3  HCIOJIb30BaHUs
KOMIIBIOTEpA  pPEe3yJIbTaThl  BBHIMOJIHEHUS  HECIOXKHBIX
oporpamMM,  BKIIOYAIONIMX  LUKIBI, BETBICHUS U
HNOJIPOTPaMMBI, TPH 3aJaHHBIX HCXOAHBIX JaHHBIX;
MOJIU(ULIIMPOBATh TOTOBBIE MPOTPAMMBI Ui PEUICHUS
HOBBIX 33/1a4, MCIIOJIb30BaTh WX B CBOMX NpOrpaMmax B
KayecTBe MOANPOrpamMm (mpouenyp, pyHkumii);

- yYMeTh CO3/1aBaTh CTPYKTYPUPOBAaHHBIE TEKCTOBBIC
JOKYMEHThl ¥  JEeMOHCTPAllMOHHBIE MaTE€pUAIbl  C
MCTIOJIh30BAHUEM BO3MOYKHOCTEH COBPEMEHHBIX
IPOTPaMMHBIX CPEACTB U OOJAuyHBIX CEPBUCOB; YMEHUE
HCII0JIb30BaTh TaOJIM4YHbIE (PEISIUOHHbIE) 0a3bl JaHHBIX,
B YaCTHOCTH, COCTaBJIATh 3ampochl B 0a3ax JaHHBIX (B
TOM YHWCIIE€ BBIYMCIIEMBbIE 3ampOCHI),  BBITIOJIHSITH
COPTUPOBKY U TIOUCK 3anuceil B 6a3e JaHHBIX; HAOJIHATh
pazpaboTaHHyl0 0a3y JaHHBIX, YMEHHE HCIOJIb30BaTh
JIEKTPOHHBIE TAOJIMILBI JJIS aHaAIU3a, NMPEICTABICHUS U
00pabOTKM JaHHBIX (BKJIIOYash BBIUMCICHHE CYMMBI,
CpeIHero apuQMeTHIECKOTO, HauOOJIBIIETO u
HaMMEHBIIIETO 3HAUEHUH, pellleHne ypaBHEHU ),

- YMeThb HCIMOJb30BaTh KOMIIBIOTEPHO-MAaTEMaTUYECKHE
MOJIEN JUIi  aHalm3a OOBEKTOB W IPOIIECCOB:
¢dopmMynaMpoBaTh L€lb MOACTUPOBAHMSA, BBIIOIHATH
aHamn3 pE3yIbTaTOB, MOJTyYeHHBIX B Xo7e
MOJICIMPOBAHUs; OLIGHWBATh  AJEKBAaTHOCTb  MOJIEIH
MOJIETTUPYEMOMY OOBEKTY WIJIM IPOILIECCy; MPEACTABIAThH
Pe3yabTaThl MOJICIMPOBAHUS B HATJITHOM BHJIE;

- yMeTh KJIaccu(UIMpPOBATh OCHOBHBIE 33JaYd aHaIH3a
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JTAHHBIX (porHO3UpOBaHUE, KJ1accupuKaLus,
KJIacTepu3alus, aHajdu3  OTKJIOHEHWI); TOHHMATh
MOCIIEI0BATEIbHOCTh PEIICHUs 3aJady aHalu3a JaHHBIX:
cOOp MEepBUYHBIX JAHHBIX, OYUCTKA U OICHKA KayecTBa
JNaHHBIX,  BBIOOp  W/MJIM  TOCTPOCHHE  MOJEIIH,
npeoOpa3oBaHWe JAHHBIX, BU3yalU3alus JaHHBIX,
UHTEpIIpEeTalns Pe3yabTaTOB;

- UMETh TMpeACTaBJICHUS O 0a30BbIX MPHUHIUIIAX
OopraHM3alii ¥ (YHKIHOHUPOBAHUSA KOMIIBIOTEPHBIX
ceTei;

- yMeTh ONpENENATh CPEAHIOI0 CKOPOCTh Iepenayu
JAHHBIX, OLICHUBATh U3MEHEHHE BPEMEHH Iepefadyu MpHu
U3MeHEeHUH uH(popManMOHHOTO o0OBeMa JaHHBIX U
XapaKTEePUCTUK KaHaJIa CBSI3U;

- YyMETh CTPOUTH KOJ, 00ECHEeUMBAIOIINNA HANMEHBIIYIO
BO3MOJKHYIO CPEIHIOIO IJTUHY COOOIIEHUSI IPU U3BECTHOM
4acTOTE CHMBOJIOB; TOSICHSATh MPHUHLHUIBI  PabOTHI
MPOCTHIX AITOPUTMOB CXKATHUs TAHHBIX;

- yMETh HCIOJIb30BaTh MpPU PEIICHUU 33Jad CBOWCTBA
TO3UIIMOHHON 3alUCU YHUCEN, QJITOPUTMBI TOCTPOCHHS
3allMCH 4YHCJIa B TO3UIMOHHOMW CHUCTEME CYHMCICHHUS C
3a/ITaHHBIM OCHOBAaHHUEM WM TIOCTPOEHUS YHCIIA TIO CTPOKE,
colepXkaliel 3amMch S3TOr0 4YUCiIa B MO3ULKUOHHOMN
CHUCTEME CYHUCJICHUS C 3a/JlaHHBIM OCHOBAaHHUEM;, YMETh
BBITIONHATH apu(PMETUYECKUEe OTepaIui B MO3UIIMOHHBIX
CHUCTEMax CYHCIICHHS; YMEHHE CTPOHTH JIOTHYECKOE
BbIp@KEHHE B JU3BIOHKTUBHOM U KOHBIOHKTHUBHOMN
HOPMaJIBHBIX (hOpMax IO 3aJaHHOM TabIUIle HCTUHHOCTH;
WCCIeoBaTh  00MAcCTh MCTUHHOCTH  BBICKA3bIBAHUSA,
COJIepKalllero  MEpeMEHHbIe;  pellaTh  HECIO0XHbIE
JIOTUYECKUE ypaBHEHUS; yMETh pemarb
QITOPUTMHUYECKHE 3aJjaud, CBA3aHHBIE C aHAJIU30M
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rpadoB (3a1a4i TOCTPOCHHUS ONTUMAIBHOIO IYTH MEXY
BEpIIMHAMU rpacda, OTIpeIeTICHUS KOJIMYECTBA
Pa3IMYHbIX nyTen MEXIY BEpIIMHAMU
OPUEHTUPOBAHHOTO  AIMKJINYECKOro rpada); yMeTh
UCIIOJIb30BAaTh JIEPEBbS MIPH aHATIN3E U MOCTPOSHUH KOJIOB
Y JUIS TIPEICTaBICHUS apu(PMETHISCKUX BBIPAKEHUH, TIPU
pellleHUHn 3a/lad MOMCKa M COPTUPOBKH;, YMETh CTPOUTH
JIEPEeBO UTPHI TI0 33JaHHOMY AJITOPUTMY; pa3padaThIBaTh
¥ 00OCHOBBIBATh BHIUTPHIIIHYIO CTPATETUIO UTPHI;

- MIOHUMAaTh 0a30BbIE AITOPUTMBI OOPAOOTKU YMCIIOBOM U
TEKCTOBOM MHpoOpMaIuu (3aruch YuceN B MO3ULIMOHHON
CUCTEME  CUHWCJICHHS, JICJIMMOCTh  IEIBIX  YHCET;
HaXOXJEHHWE BCEX TMPOCTHIX YHCENT B 33JaHHOM
Juarnasone; o0paboTka MHOTOPA3PSIHBIX IEIbIX YUCEN;
aHaJIU3 CHUMBOJIBHBIX CTPOK M JPYTHX), alrOPUTMOB
MOWCKA U COPTHUPOBKH;, YMEHHUE OIPEACIATh CIOXKHOCThH
U3y4aeMbIX B Kypce 0a30BBIX QITOPUTMOB
(cyMmMupoBaHHWE  3JIEMEHTOB  MAacCHBa, COPTHPOBKA
MaccHBa, MepeOOpHbIe aIrOPUTMBI, ABOMYHBIA TOUCK) U
MPUBOJIUTH MPUMEPHI HECKOJBKUX aJITOPUTMOB pPa3HOU
CJIOKHOCTH JIJIsl pELICHUs OJHOU 3a1auH;

- BJIAJICTh YHUBEPCAIBHBIM SI3bIKOM IMPOTPAMMHPOBAHUS
Beicokoro ypoBHs (Ilackanb, Python, Java, C++, C#),
MPEJCTAaBICHUSMH O 0a30BBIX THIAX JaHHBIX U
CTPYKTypax MaHHBIX; YMEHHUE HCIOJIb30BaTh OCHOBHEIE
VIPABJISIONINE KOHCTPYKIIUH; YMETh OCYIIECTBIATH
aHaIM3  TPEUIOKEHHONM  TPOTPaMMBI:  OTNPEAETSTh
pe3ysbTaThl  pabOThI  MPOTPAMMBI  TPH  3aJaHHBIX
WCXOJHBIX JaHHBIX; OMPEAENATh, MPU KAaKUX HMCXOIHBIX
JAaHHBIX BO3MOKHO TMOJIyYE€HUE YKA3aHHBIX PE3yNIbTaTOB;
BBISIBJISITH JIAHHBIE, KOTOPBIE MOTYT MIPUBECTH K OIITUOKE B
pabote mporpaMMsbl; (HOPMYIUPOBATH MPEITIOKECHUS T10
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yIAYULIEHUIO TPOrPaMMHOTO KOJIa;

- yMeThb pa3pabarhiBaTh M PEAIN30BBIBATH B BHUJE
nporpaMM  0a30Bble  AJITOPUTMBI; HCHOJb30BaThb B
rnporpaMMax JaHHbIE pPa3JIUYHBIX THUIIOB C YYE€TOM
OTpaHMYEHUN Ha [UANa30H UX BO3MOXKHBIX 3HAUEHUH,
MPUMEHATHh TPU PEIICHUH 3a7ad CTPYKTYpPhl JTaHHBIX
(criicku, coBapu, CTEKU, OUEpeid, JePeBbs); IPUMEHITh
CTaHIAPTHBIE M COOCTBCHHBIC IOANPOTPAMMBI IS
00pabOTKM YHCIOBBIX JAHHBIX U CHUMBOJIBHBIX CTPOK;
UCIIONIb30BaTh IMPH Pa3padOTKe MporpaMM OUOIMOTEKU
HOJMPOrpaMM; 3HATh (YHKIHMOHAIBHBIE BO3MOXHOCTH
UHCTPYMEHTAJIBHBIX CPEACTB Cpelibl pa3pabOTKU; yMEHUE
UCIIONBb30BaTh CPEACTBA OTJIAJKH IMPOrpaMM B cCpefe
MPOTPaMMHUPOBAHUS, yMEHUe JIOKYMEHTHUPOBATh
IPOrPaMMBI;

- YMETh CO3/1aBaTh BeO-CTPaHMIIbI; YMEHHE HCIOIb30BaTh
ANEKTPOHHBIC TAONUIIBI U1 aHalu3a, MPEACTAaBICHUS U
00paOOTKM JaHHBIX (BKJIKOYash BBHIOOpP ONTUMAJIBHOTO
pelieHus, MOAOOp JHHHUHM TpEHIa, pelIeHHe 3aaady
MIPOTHO3UPOBAHUS); BJIAJIETh OCHOBHBIMHU CBEJCHUSMU O
0a3ax MaHHBIX, X CTPYKTYpe, CPEACTBaxX CO3JaHUA U
paboTsl c HHUMU; HCIOJIb30BATh TaOIMYHBIC
(penstiioHHBIe) 6a3bl JAHHBIX M CIIPABOYHBIE CUCTEMBI

IIKC...

3 v
MK ykasbiBatotca B cootsetctsmm ¢ ®rOC CNO peanusyemoit npodeccun /cneumansHoCTv
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2. CTpyKTYypa H cojep:kaHue 0011e00pa30oBaTeIbHOM JUCITUIITTHHBI

2.1. O0beM IUMCHUIVINHBI U BUBI Y4eOHO# padoThl

Bua yueOHoii padoThI Oo0bem
qacax*

O0bem 00pa3oBaTeJIbHOM MPOrPaAMMBbI 1M CIIATIJIMHbI

OcHoBHOe cojiep:KaHue 70

BT. 4..

TEOpeTUIeCKoe 00ydeHne 16

MIPaKTUYECKHUE 3aHATHUS 54

IIpodeccuonanbHO-OpMEHTHPOBAHHOE coepKaHue (coaep:KaHue 79
L 4

MPUKJIATHBIX MOTYJI€ei)

Moayab 1. OcCHOBBI AHAJIMTHKHA U BU3YAJTU3AUMU JAHHBIX* 36

BT. 4..

TEOpPEeTUYECKOe 00yUeHNE 8

MIPaKTUYECKHE 3aHATHS 28

Moayab 2. AHAJTUTHKA U BU3yaJIu3anus J1aHHbIX HA Python* 36

BT. 4..

KOHTPOJIbHBIE paOOTHI 2

MPaKTUYECKHUE 3aHATUSA 34

Mopayib 3. OCHOBBI HCKYCCTBEHHOI'0 HHTE/LJIEKTa™ 36

BT. 4..

TEOpEeTHUECKoe 00yUueHue 14

MPaKTUYECKHUE 3aHATUSA 22

Moay.asb 4. Beenenue B 3D moaennpoBanue* 36

BT. 4..

TEOpPETUIECKOE 00yIeHUE 6

MPaKTUYECKHUE 3aHATUS 30

Moayar 5. Paspaborka BeO-caiiTa ¢  HCHOJb30BAHUEM 36

KOHCTpYKTOpa Tniasaa*

4 -
ObpasoBaTe/ibHasn OpraH13aLmMsa ocyLLecTBASET BbIGOP ABYX Moayei
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BT. Y..

TEOpPEeTUYECKOe 00yUeHue 6
NPAaKTUYECKHUE 3aHATHS 30
Monayab 6. TexHooruu npoaBu:KeHus1 Bed-caiita B UHTepHeTe™ 36
BT. 4.

TEOpETHUECKOe 00yUueHue 10
IPAKTUYECKUE 3aHSITUS 26
Mopnyas 7. BBegenne B Be0-pa3padorky Ha a3bike JavaScript® 36
BT. 4.

TEeOpeTUIecKoe o0yueHue 14
MPaKTUYECKHUE 3aHATUS 22
Moayas 8. Beenenne B co3ganue rpadguyeckux H300pakeHUil ¢ 36
nomoupio GIMP*

BT. U.:

TEOpeTUIeCKoe 00yueHue 14
MPaKTUYECKHUE 3aHATUS 22
IIpome:xxyTounast arrecranus (Aud¢epeHuMpoOBaHHBIN 3a4eT) 2
UTOTO 144
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2.2. TemaTuyeckni IJIAH U cofepxanue IucHuILIuHbl « MadopmaTukay»

HaumeHoBaHue Conep:kanue  y4yeOHOro marepuasa  (0OCHOBHOe W  mnpodeccuoHanbHO- | O0beM dopmMupyembie
pa3iesioB U TeM OPHEHTHPOBAaHHOE), Ja0opaTOpHble W TNPAaKTHYeCKHe 3aHATHS, NPHKJIATHON | 4YacoB KOMIIeTeHIIHH
MOYJIb (IIPY HAJTUYHUH)
OcHoBHOE coaep:kaHue
Paznea 1. Nudopmanus u nHGOPMALMOHHAA NeATEILHOCTD YeJI10BeKa 22
Tema 1.1. | OcHOBHOE conepKaHue 2 OK 02
HNudopmanus u | [lonsatue «HOpMamus» Kak (yHIAMEHTAIBHOE IOHATHE COBPEMEHHOW HayKH.
HH(POPMALOHHBbIEC [IpencraBienne 00 OCHOBHBIX HMH(OPMALMOHHBIX Ipolieccax, O CHCTEMax.
Npouecchl Konupoanue nnpopmarmu Muapopmanus u nHGOpMaIMOHHBIE POLIECCH
Teopetnueckoe o0yueHue 2
Tema 1.2.IToaxoasl K | OCHOBHOE CONEpKaHNE 4 OK 02
N3MEpPEeHHUI0 [Mogxompr k  u3MepeHHto  MHpOpManuu  (colepkaTelabHbIH,  aja(aBUTHBIMH,
uHpopmannu BEpOATHOCTHBIN). Eaunuubl uzmepenus uHpopmauuu. HMHpopManmoHHbE OOBEKTHI
pasIMYHBIX BUAOB. YHHBEpPCAJIBHOCTh JUCKpPEeTHOro (1M(poBOro) mpeacTaBiIeHUs
uH(pOpMaLINH. [lepenaya u xpanenue uHpopmauuu. OmnpeneneHue o00bEMOB
pa3IMYHbIX HocuTenel nHpopmanuu. ApxuB HHGOPMALIUU
ITpakTyeckue 3aHATUA 2
Tema 1.3. Komnbiorep | OCHOBHOE COIEpKaHNE 2 OK 02
U nupposoe | [IpyuHIUIBI  TOCTPOEHUS  KOMIBIOTEPOB. IIpMHIMI ~ OTKPBITOM  apXUTEKTYpHI.
npeacTaBIeHue Marucrtpans. AnmapaTHOe YCTpONCTBO KOMIbIOTEpa. BHeWIHAs maMsATh. YCTpolcTBa
uHdopmanuu. BBOJa-BbIBOAA. [lokomennss OBM. Apxurektypa OBM 5 mnokonenus. OCHOBHbIE
YcrpoiicTBo XapaKTEepUCTHKH KOoMIbIoTepoB. [IporpamMmmuHoe obecneueHue: Kiaccu(UKAUS U €ro
KOMIIbIOTEpa Ha3Ha4yeHHe, CETEeBOE MPOrpaMMHOE 0OecreueHne
Teopernueckoe o0yueHne 2
Tema 1.4. | OcHOBHOE conepKaHNe 4 OK 02
Koanuposanue [IpencraBieHne O pa3iaMYHBIX CHCTEMaxX CUMCIEHMs], MPEICTABIEHUE BEUIECTBEHHOIO
HH(pOpMaLH. YuciIa B CUCTEME CUHMCICHHS C JIFOOBIM OCHOBAHUEM, NIEPEBOJI YMCIIA U3 HEJIECITUIHON

CucreMbl CUHCJIEHUSA

HO3UIIMOHHOM CHUCTEMBI CUHCICHUS B JICCATUYHYIO, TIEPEBO BEIICCTBEHHOTO YHCIIA U3
10 CC B apyryto CC, apupmernueckue neiictsus B pazubix CC.
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[IpencraBieHne 4YKUCIOBBIX JAHHBIX: OOIIME NPUHIUIBI MPEICTABICHUS JAHHBIX,
(bopMaThI IPEICTABICHUS YUCEIL.

[IpencraBieHne TEKCTOBBIX JAaHHBIX: KOJIOBBIE TAOIMIIBI CUMBOJIOB, 00BEM TEKCTOBBIX
JTAHHBIX.

[IpencraBnenue rpaduyeCcKuX TaHHBIX.

[IpencraBienuie 3ByKOBBIX TaHHbBIX.

[IpencraBienne BUACOJaHHBIX.

KonupoBanue gaHHBIX POU3BOJIBHOTO BUIA

HpaKTI/I‘ICCKI/Ie 3aHATHUA

Tema 1.5. DaemenThbl | OCHOBHOE CO/IEp)KAHNE OK 02
KOMOMHATOPHKH, OcHOBHBIE TOHATHUSA aiareOpbl JIOTUKU: BBICKa3blBaHUE, JIOTUYECKHUE OIepalyi,
TEOPHUHM MHOKECTB M | [IOCTpOEHUE TaOIMIbl MCTUHHOCTH JIOTUYECKOro BbIpaxkeHHUs. ['paduueckuil meTon
MAaTeMaTHYeCKOi anreOpbl  soruku. IloHaTtue MHOXecTBa. MoOIIHOCTH MHOXecTBa. Omnepanuu Hal
JIOTHKH MHO’KECTBaMU. PellleHune JJornyeckux 3aay rpauueckium crnocooom

[TpakTHyeckue 3aHATHS
Tema 1.6. | OcHOBHOE cOnEpKaHNE OK 01
Komnbrorepusie cern: | KomnbiotepHsle cetn ux kinaccupukanus. Pabora B nokanpHOW cetu. Tomosoruu OK 02
JIOKAJIbHbIE CETH, CeTh | JOKaIbHBIX ceTel. OOmeH naHHbiMU. [7oOanpHast ceth MHTepHer. |P-ampecarusi.
HNurepuer ITpaBoBBIE OCHOBBI paboTHI B ceTH MHTEpHEeT

Teopernueckoe o0yueHne
Tema 1.7. Cuayxonl | OCHOBHOE COIEp)KAHNE OK 02
HNurepHera Cnyx0bl u cepBuchl VIHTepHETa (AJIEKTpOHHAS 1MOYTA, BUACOKOH(DEpeHIHH, (HOPYMBI,

MecCeHKepbl, couuanbHble cetn). [lonck B MHTepHeTe. DineKTpoHHAass KOMMEPIIMSL.

[{udpoBble cepBUCHI TOCYHApCTBEHHBIX yciyr. JlocToBepHOCTh HHGOpMaluu B

WNurepuere

ITpakTueckue 3aHsATHS
Tema 1.8. CereBoe | OCHOBHOE COIEpP)KAHNE OK 01
XpaHeHue AaHHBIX M | OpraHuzanys JUYHOTO HH(GOPMAIIMOHHOTO mpocTpaHcTBa. OONayHble XpaHWIMIA OK 02

M (pPoBOro KOHTEHTA

naHHbIX. Pa3znenenue mpaB AocTyna B oOMauyHbIX XpaHuiuinax. KomnexktuBHas pabota
Haa nokymeHtamu. CoOnrofeHne Mep 0e30MacHOCTH, MPEJOTBPAIIAIINX HE3aKOHHOE
pacnpocTpaHeHHe MEPCOHATBHBIX TaHHBIX

15



HpaKTI/I‘ICCKI/Ie 3aHATUA

Tema 1.9. OCHOBHOE coJiepKaHue 2 OK 01
Nudopmanuonnas Uudopmanuonnass  Oe3omacHocTh.  3amura  uHbopMauuu. Hubopmanuonnas OK 02
0e30macHOCTH O0esomacHocTh B Mupe, Poccun. BpengoHocHble mporpaMMbl.  AHTHUBHpPYCHbIE

nporpammsl. bezonacHocts B VIHTepHETE (ceTeBbIEe YTpO3bl, MOLIEHHUYECTBO). TpeH Ibl

B pa3BUTHH IHU(POBBIX TEXHOJOTUH; PHCKH M IPOTHO3BI HMCHOJIB30BAHUS HU(POBBIX

TEXHOJIOTUH IPH pellieHUH NPOopeCcCHOHATIBHbIX 3aJjaul

Teopernueckoe oOydeHne 2
Paznea 2. Hcnosib30BaHHe NPOrPAMMHBIX CHCTEM H CEPBHCOB 22
Tema 2.1. O6padorka | OCHOBHOE COAEpKAHNE 4 OK 02
uHpopmannu B | TexcToBble TOKyMEHTHI. Bupl mporpaMMHOTO o0ectiedyeHus st 00pabOTKU TEKCTOBOM
TeKCTOBBIX uHpopmanuu. Co3naHue TEKCTOBBIX JIOKYMEHTOB Ha KOMIIbIOTEpE (olepaluu BBOJA,
npoueccopax penakTupoBaHus, HOpMaTHPOBAHU)

[TpakTHyeckue 3aHATHS 4
Tema 2.2. Texnonoruu | OCHOBHOE CO/IEp)KaHNE 4 OK 02
CO31aHMA MHoroctpannusbie JOKYMeHThl. CTpyKTypa TOKyMEHTA. | NIIepTEKCTOBBIE JOKYMEHTHI.
cTpykrypupoBannbix | CoBmecTHas paboTa HaJ fokyMeHTOM. [11aGi10HBI.
TEKCTOBBIX [TpakTHyeckue 3aHATUSL 4
AOKYMEHTOB
Tema OCHOBHOE coJiepKaHne 4 OK 02
2.3. KomnbrotepHas KomneiotepHast rpaduka u e€ Buabsl. DopMmMaTbl MYIbTUMEIUNHHBIX (DaiiioB.
rpaduxa u | I'papuueckue pemaktopsl (IIO Gimp, Inkscape). IIporpammsl 1o 3amucu
MYJIbTHMEIHA penaktupoBanus 3Byka (IIO AynuoMacrep). [Iporpammsl penaktupoBanus Bujeo (I10

Movavi)

ITpakTHueckue 3aHsATHS 4
Tema 2.4. Texnosoruu | OCHOBHOE COJICp)KaHUE 4 OK 02
00padoTKmn TexHonoruu o0OpabOTKM PA3TUUYHBIX OOBEKTOB KOMITBIOTEPHOU I'paduKu (pacTpoBble U
rpagu4ecKux BEKTOPHbIE H300pakeHns, 00paboTKa 3ByKa, MOHTaX BHJIE0)
00beKTOB [TpakTHyeckue 3aHsATHS 4
Tema 2.5. | OCHOBHOE coziep)aHue 2 OK 02
IIpencrasienne Buasl koMObIOTepHBIX Tnpe3eHTanuil. OCHOBHBIE 3Tambl pa3pabOTKHU IPE3CHTAIUH.
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npodeccuoHaILHOM AnunmManus B npeseHtanuu. Hlabnonsl. Komnosunust 06beKTOB pe3eHTanuu
uHpopmanuu B Buae | [IpakTnueckue 3aHATUSA 2
npe3eHTanuii
Tema 2.6. | OCHOBHOE COj/IepKaHue 2 OK 02
HNuTepakTuBHbIC u | [Ipunnuns! mynstumenus. MaTepakTuBHOE npeacTaBieHne nHGopMauu
MyJIbTHMeEIHHHbIE [TpakTHueckue 3aHATHUS 2
00LeKThI HA cJIaliae
Tema 2.7. | OCHOBHOE CO/Iep)KaHUE 2 OK 02
I'mneprexkcroBoe S3pik pasmerku runeprexkcta HTML. Odopmienne runepTekcToBoi cTpaHuibl. Be6-
npeacTaBJeHue CalThl U BEO-CTPAHUIIBI
HHpoOpMaLH [TpakTiueckue 3aHATHS 2
Pa3znea 3. HudpopmannoHHoe Mo1eJIMPOBaHHE 28
Tema 3.1. OcCHOBHOE CcoJIepKaHNe 2 OK 02
Mopenn u | [IpeacraBneHne 0 KOMIBIOTEPHBIX MOJENAX. Buabl Mozxeneil. AJEKBaTHOCTb MOJEIH.
MO/ieJINpOBaHue. OCHOBHBIE 3TaIbl KOMIBIOTEPHOTO MOJIEJIMPOBAHHUS
JTansl Teopernueckoe oOyueHue 2
MO/1eJINPOBAHUS
Tema 3.2. OCHOBHOE coJiepKaHue 2 OK 02
Cnucku, rpagnl, | Ctpykrypa uHpopmanuu. Croucku, rpadsl, aepeBbs. AJITOPUTM MHOCTPOEHUS JepeBa
AepeBbs pELICHUI
Teopernueckoe o0yueHne 2
Tema 3.3. | OcHOBHOE coiepIKaHNE 2 OK 02
MartemaTu4eckue ANTOPUTMBI MOJIETUPOBAHUS KpaTyalliMX MyTed Mexay BepimuHamMu (AJTOpUTM
MoOJe/H B | JlelikcTpbl, Meroa NIMHAMHYECKOTO MPOTrpaMMHUPOBAHMS). DJIEMEHThl TEOPUU HUIP
npogecCHOHAIBLHOM (BBIMTPBIIIHASL CTPATETHS])
obsacTu [pakTHueckne 3aHATUSL 2
Tema 3.4. Ilonsitue | OCHOBHOE CONEpIKAHNE 4 OK 01
aJIropuT™Ma u | [lonstue anropurma. CpoiictBa anroputma. CriocoOsl 3anucu anroputMma. OCHOBHBIE
OCHOBHBIE QITOPUTMUYECKHE CTPYKTYpbl. 3alllUCh AJIrOPUTMOB Ha $3BIKE IIPOrpaMMHpPOBAHUS
AJITOPUTMHYECKHE (Pascal, Python, Java, C++, C#). Anaiu3 aJrOpuTMOB C IOMOIIBIO TPACCHPOBOYHBIX
CTPYKTYPHI TaOJIHIL
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HpaKTI/I‘ICCKI/Ie 3aHATUA

o

Tema 3.5. OCHOBHOE coJiepKaHue 4 OK 02
AHaiu3 anroputmMoB B | CTpyKTypUpOBaHHbBIE TUIBI JaHHBIX. MaccuBbl. BcioMorarenbHble anropuTMbl. 3agauu
npogeccCHOHAIBLHOM MIOMCKA HJIEMEHTA C 33JJaHHBIMH CBOMCTBaMHU. AHAJIN3 THUIIOBBIX AJITOPHUTMOB 00pabOTKU
obJ1acTH YHCeJl, YUCIOBBIX MOCJIEIOBATEIbHOCTEN U MaCCHBOB
Teoperuueckoe oOydeHue 2
[IpakTrueckue 3aHATUA 2
Tema 3.6. Ba3b1 | OcHOBHOE cojiep)kaHue 6 OK 02
JAHHBIX KaK MoJeJb | ba3el MaHHBIX Kak MOJENb IMpeaIMeTHOH oOmactu. Tabmumpl W pesIMOHHBIE 0a3bl
npeaMeTHOH 00J1acTH JMAHHBIX
Teopetnueckoe o0yyeHue 2
IIpakTueckue 3aHsATUS 4
Tema 3.7. Texnosoruu | OCHOBHOE COJIEp>KaHUE 2 OK 02
00padoTkn Tabnuunbii npoueccop. IlpueMbl BBOJa, peaakTHUpoBaHUS, (GopMaTUpOBaHMS B
HH(pOPpMaLNH B | TabninyHoM  mporeccope.  Anpecanus. CopTupoBKa, (QUIbTpalysi, YCIOBHOE
3JIeKTPOHHBIX ¢dbopMaTupoBaHue
TaGJIMIAX [TpakTHyeckue 3aHATH 2
Tema 3.8. ®@opmyJibl u | OCHOBHOE COJIEpKaHHE 2 OK 02
pyHKkunu B | ®opMynsl M (QYHKUMM B 3JEKTPOHHBIX Tabiuuax. BceTpoeHHble ¢GyHKIMM U HX
3JIeKTPOHHBIX UCrnojib30BaHue. Marematnueckue u cratuctuueckue GpyHkuuu. Jlornueckue QyHKIMH.
Tadaumax ®unancosble QyHKIMH. TekcToBble GyHKIMU. Peanu3zanus MaTeMaTH4eCKUX MOIesel B
AJICKTPOHHBIX TaOJIUITAX
ITpakTueckue 3aHsATHS 2
Tema 3.9. | OcHOBHOE coepKaHue 2 OK 02
Busyanuzauus Busyanu3zanus JaHHBIX B 2JIEKTPOHHBIX TaOJIMIIAX
AAHHBIX B
3JIEKTPOHHBIX IIpakTHueckue 3aHATHS 2
Ta0IMIax
Tema 3.10. | OcHOBHOE coniepKaHue 2 OK 02
MogaeanpoBanue B | MozenupoBaHue B 3JIEKTPOHHBIX TabauIax (Ha mpuMepax 3aaad u3 npopeccuoHaIbHON
3JIEKTPOHHBIX obJacTn)
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TadJIUIAaX (na | [IpakTuueckue 3aHATHS 2
npuMepax 3aga4  u3
npodeccuoHaILHOM
o0J1acTH)
IIpodeccrnonabHO-OPUEHTHPOBAHHOE COJlepKaHNeE (COMepP:KaHue MPUKJIATHOTO MOIlyJBI)S
Ipukaagnoit moayab | OCHOBbI AHAJTUTHKH M BU3YAJIU3AIUHN JTAHHBIX 36
1
Tema 1.1. Mogean | Conepxanue 8 OK 02
AAHHBIX Hancrpoiika Excel Power Pivot, Tabnu4noe npeacTaBieHne JaHHBIX, SKCIOPT JTaHHBIX, TIK®...
MOJICJIA JAHHBIX, OOJIbIIINE JaHHBIC
Teopetnueckoe 00yueHUE 2
[IpakTueckue 3aHATUA
Tema 1.2. Coneprkanue 6 OK 02
Buzyanuzauus Ananutnueckuit  cepBuc  Yandex Datalens: OOmmuii  0030p, BO3MOXKHOCTH. lIK...
AAHHBIX Perucrpamus, wunrepdeiic. Mapketiuieiic, noakmoueHue. Co3gaHue dYapToB H
Jamoopa0B
Teopernueckoe oOyueHue 2
IIpakTHueckue 3aHATHS 4
Tema 1.3. TIloroku | Conepxanue 6 OK 02
JAHHBIX IIK...
Anamutnuecknii cepBuc Yandex Datalens: Ilorokm pannbsix. [logkmiouenue K
cueTynKy Yandex MeTpuKH
Teoperuueckoe oOyueHue 2
[IpakTueckue 3aHATHS 4

5 o
O6pasoBatesibHasA OpraHM3aums OCyLLecTBAsET BbIGOP ABYX MoAayel
6 o o
Otpaskaetcs MK, anemeHT KoTopoit GopmupyeTcs NPMKAaLHbIM Mogynem (NpodeccoHaibHO-OPMEHTMPOBAHHbBIM CoepKaHmem) B cooTeetcTeum ¢ PrOC peannsyemoit
npodeccun/cneumansHoctn CrNO




Tema 1.4 TIlpunstue | Conepxxanue 6 OK 02
pemieHHii Ha oOcHOBe | AHanuTndeckuil cepuc Yandex Datalens: Ilpunstie pemieHuii Ha OCHOBE JAaHHBIX. IIK...
JAAHHBIX ["'eonannble. TennoBble KapThl

Teopernueckoe oOydeHue 2

[TpakTrueckue 3aHsITHS 4
Tema 1.5 IIpoektHas | ConepxxaHue 10 OK 02
padora. Keiic ananm3a | Anasmrnyeckuii cepeuc Yandex Datalens: Pabora ¢ maraceramu. Keiic ananmsa IIK...
AAHHBIX JTAHHBIX

[TpakTrueckue 3aHsATHS 10
IlpukaagHoii MOAYJb | AHAJIMTHKA M BU3yaJm3anus JaHHbIX Ha Python 36
2
Tema 2.1. Beenenune B | Cojeprxanue 2 OK 02
A3BIK WuTepakTuBHas cpeqa nporpammupoBanue Ha Python.BBoa u BeiBOJ naHHBIX. @yHKIIMU IIK...
NMPOrpaMMHUPOBAHUSA print(), input().Tumbl maHHBIX. MaTeMaTHYecKWe OMepalud C  [eIbIMA |
Python BEIICCTBEHHBIMH YHCIIAMH

[TpakTHyeckue 3aHATHS 2
Tema 2.2. Copnepxanue 4
OcHoBHBIE IlonsiTHEe JIOTMYECKHMX BBIpAXKEHUHM M onepanuil. JIM3bIOHKINSA, KOHBIOHKIUS, OK 02
AJIrOPUTMHYECKHUE orpunanue. Tabmuma wuctuHHOCTH. IlpoBepka ycimoBus B Python. Cunrakcuc IIK...
KOHCTPYKLIMH Ha | uncrpykuui if, if-else, if-elif-else. Peanmuzanms nukmmueckux anroputMoB B Python.
Python Oynukius range(). Cunrakcuc nukia for, nukna while

ITpakTueckue 3aHsATHS 4
Tema 2.3. Copepxanue 6 OK 02
Pabora co cnmckamu M | [lonarue cnucka B Python. Co3ganue u cuuthiBaHue cHUCKOB. DYHKIMHM U METOJbI IIK...
CJI0BapSIMHU cnuckoB. [lonstue crmoBaps. Omimuus cioBaped oT crnuckoB. Co3laHue CloBaps.

Mertons! cnoBapeit. [I[puMeHeHne CIIICKOB M CJIOBAPEN B PEAIbHBIX 3aJa4ax.

[TpakTHyeckue 3aHsATHS 4

KoHTponbHbIe paboTh 2
Tema 2.4. Coneprxanue 8 OK 02
AHaauTHKa  JaHHBIX | [ToHsATue JIaHHBIX, OO0JIBIINX AHHBIX. Habopsl TAHHBIX. IIK...
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Ha Python [TnarpopmaKaggle.bubmuoreka Pandas. O6bexthr Seriesu DataFrame. ITomydenue

oOmield mHpOpPMaUU O AaHHBIX. VIHAEKcanus Mo YCIOBHSM W M3MEHEHHE JAHHBIX B

TadJmMIax.

[TpakTHyeckue 3aHATHSL 8
Tema 2.5. Coneprxanue 6 OK 02
AHaJIM3 JaHHBIX HA | [[oHsTHE CTaTUCTHUKH, OITMCATEIBLHON cTaTHCTHKHU. OnucaTelIbHBIM aHalIu3 JaHHBIX. IIK...
NPaKTHYECKUX OCHOBHBIC ~ OIUCATENIbHBIE  CTATUCTUYECKHE  BEIMYMHBI  (4acToTa,  CpelnHee
npumepax apudmernyeckoe, MeAMaHA, MOJa, pa3Max, CTaHAApTHOE OTKIOHeHHE).DYHKINU

onucaTtenbHON cTatucTukd B Python Pandas.llpakTuka BbIYMCIIEHUS ONMUCATEIBHBIX

cratucThueckux BeiauuuH B Python Pandas

[TpakTHdeckue 3aHsATHS 6
Tema 2.6. Conepxanne 6 OK 02
OcHoBbI HeoOxonumocTh BH3yanu3aluu JaHHBIX I aHanuza. [loHsTtue HaydHOU Trpaduki. IIK...
BU3YAJIH3ALUHN bubnuorexa Matplotlib. Ilonarue pucynka B Matplotlib. OcHoBHBIE BUIBI I'padUKOB
AAHHBIX (rUcTorpaMMbl, AMAarpaMMbl paccesHHs, AuarpamMma pa3Mmaxa, JUHEeWHbIH Trpaduk,

KpyroBasi JuarpamMma, TemyioBble KapThl). OCHOBHBIE TrpauuecKre KOMaHIbl B

Matplotlib

[IpakTHdeckne 3aHsATHS 6
Tema 2.7. Conepxxanue 4 OK 02
IIpoexTHas pabora | XapakTepuCTHKa OCHOBHBIX JTallOB IpOLECCa aHaIHM3a JaHHBIX. [10AroToBKa NaHHBIX. IIK...
«AHanu3 Oonbmmx | MccnenoBanue W Bu3yanu3anusl JNaHHBIX. [locTpoeHHe mpeacka3aTelbHON MOJEIH.
AAHHBIX B | nTepnperannsa pe3ynpTaToB aHanu3a. Peanuzanus OCHOBHBIX 3TalloB Ipoliecca
npogecCHOHAIBLHOM aHaJIM3a JJaHHBIX Ha puMepe Habopa JaHHBIX U3 NpodecCHoHaIbHOU chepbl
chepe» [TpakTHyeckue 3aHATHS 4
Mpuxaaanoii mMoayab | OCHOBBI HCKYCCTBEHHOT0 HHTE/VIEKTA 36
3
Tema Conepxanue 2 OK 02
3.1.UcKyccTBEeHHBII IIK...
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HHTE/UIEKT: TNOHSATHE,
cepbl npuMeHeHUs

CyIlIHOCTh MOHATUA ‘UCKYCCTBEHHBIH MHTEIUIEKT, UCTOPUS PAa3BUTHUSI UCKYCCTBEHHOIO
UHTEJUICKTA,«CJIa0bI» HMCKYCCTBEHHBIM HMHTEJIEKT, «CHJIBHBII» HCKYCCTBEHHBIN
MHTEJJIEKT,cepbl MPUMEHEHUS U MEePCIEKTUBbI PA3BUTHS UCKYCCTBEHHOT'O HHTEIIJICKTa

Teopernueckoe oOydeHue 1

[IpakTrueckue 3aHATHS 1
Tema 3.2. Mammnnoe | Cojepxanue 2 OK 02
o0yyenue: moHsTHe, | [loHATHE W BHIBI MAaIMHHOTO OOy4YeHHS; OOy4YeHHE C yduTeneMm, oOydeHue Oe3 1IK
BH/bI yuuTens, 3ajjaya perpeccuu, 3ajaya Kiaccu(UKalMM, 3a/7adya KiacTepu3aluu, oTOop

JAHHBIX JUUIs1 MOJIEJIM MAIIMHHOTO O0y4YEeHUS

Teopernueckoe o0yueHme 1

IIpakTueckue 3aHsATUS 1
Tema 3.3. Oranbl | Conepxanue 4 OK 02
pa3pa0oTku  MozeJH | DTamnbl pa3pabOTKU MOJIENM MAIIMHHOTO OOyuYeHUs: OIpe/esieHue eI U 3a1ad (1enb 1IK
MAIIHHHOIO 00y4YeHHs. | KaK MOJIENIb Pe3yNibTaTa, OTJIMYHS IEeNU OT 3a7ad, METPUKHU U OLIEHKU pe3yJbTara),
bubéanorexn cOop M MOATrOTOBKA JaHHBIX, pa3pabOTKa MOJENHU, TECTUPOBAHHE MOJENU (Baluganus
MAIIHHHOTO 00y4yenusi | monenn). [IpoGiemsl nepeoOydenns. buGimorekn MalmmHHOTO 00yJYEeHHUS

Teoperuueckoe oOyueHue 2

ITpakTyeckue 3aHATUA 2
Tema 3.4JInneiinan | Conepxanue 6 OK 02
perpeccust [lonsiTne nuHeNHOW perpeccuM, ueneBas (yHKIUSA, JHMHEWHOE YypaBHEHHE, 1IK

FOMOCKEJAaCTUYHOCTD JTaHHBIX; nos160p K03 PHUIIHEHTOB JMHENHOT O

ypaBHeHud.Co3anue, o0ydeHre U OlleHKa MOJIeTH JMHEHHON perpeccuu; HeJIMHEeHHbIe

byHKIIMHN

Teopernueckoe oOydeHUs 2

ITpakTueckue 3aHsATHS 2
Tema 3.5 | Conepxxanue 6 OK 02
Kaaccnpukanus. [lenu u 3amaum kinaccudukauuu. I[Ipumepsl pemieHus 3aad  KilacCUQHUKAUU € IIK
Jlorucruyeckas MOMOIIBI0 MCKYCCTBEHHOT0 MHTEIeKTa. JInHelHbI KiaccudukaTop, TMIepiocKoCTb,
perpeccust OuHapHas Kiaccuukanys, MyJIbTUKIIacCOBas KiacCHU(UKAIUS; CO3/IaHue, 00ydeHHue U

OLICHKA MOJIEJIN JIOTUCTUYECKON PETPECCHH.
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ManI/II_[a OH_II/I6OK, MCTPUKH Ka4€CTBa JIOTHCTHYECKOU perpecCuu

Teopernueckoe oOydeHue 2

[TpakTuyeckue 3aHATHS 2
Tema 3.6 J[lepeBns | Conepxanue 4 OK 02
pewrenuii. Cayyaiinblii | JlepeBo pemienuit, atpuOytsl, 3(pQekTuBHOCTh pa3zdOHeHus, TIyOMHA naepeBa, Uies 1IK
jec JITOPUTMA CIyYalHOTO Jieca, IPUHIUI MYJIPOCTH TOJIIbI, CIIy4alHbIH Jec AJIs pelieHus

3a]1a9i KIacCU(UKAIMH U PErPECCUU

Teopernueckoe o0yueHme 2

IIpakTueckue 3aHATUA 2
Tema 3.7 | Conepxanue 4 OK 02
Kaacrepuszanus Knacrepuzauus, aiaroput™ Kk-cpeaHux, LEHTPOUJ, PACCTOSIHME MEXAY TOUYKAMH, 1IK

peleHHe 3a7auil KJIacTepUu3aliu

Teoperndeckoe oOydeHne 2

[TpakTHyeckue 3aHATHS 2
Tema 3.8 O6o6menue | Conepxxanue 4
" cucremaru3auus | BreinonHenue npoekTHoN paboThl «C03/1aHNECUHKBEHHOB M BU3YyaJIbHOW KapThl 3HAHUM OK 02
OCHOBHBIX IOHATHH 1O | [0 MAIIMHHOMY OOYUEHUIO» 1IK
MATTHHHOMY IIpakTHueckoe 3aHsATHE 4
00yueHu1o
Tema 3.9Pazpadorka | Conep:xkaHue 4 OK 02
MOJEJH  MAaIIMHHOrO | BrimonHenue mnpoekTHoipabota «Pa3zpaboTka MOJENM MAIIMHHOIO OOy4YeHMs JUIs 1IK
o0yueHus AJIS | pelieHus 3a/7a4d KiaccH(UKalumy: M3ydeHHe, aHalu3 W TpeoOpa3oBaHHE TaHHBIX;
peleHus 3aaa4u | BbIOOp MozenH, ee oOydeHHe; OIleHKa KayecTBa pabOThl MoOJenu; pa3zpaboTka
KJaccupUKANT MIPE3CHTAINH; BEICTYIIJICHHE

[TpakTHyeckue 3aHATHS 4
Mpuxaaagnoii moayab | OcHoBsl 3D MoaeupoBanus 36
4
Tema 4.1 Cucrema | Conepxxanue 2 OK 02
TpPexXMepHOro CucrtemMbl aBTOMaTHU3MPOBAHHOTO IMPOEKTUPOBAHUSA: HCTOPHUS, Ha3HAu€HHE, NMPUMEPHI. IIK...
MOJeJTUPOBAHNSA KOMIIAC — KOMIInekc ABromarusupoBanubix Cucrem. 3anyck cucteMbl KOMITAC-

KOMIIAC-3D LT.

3D. UnTepdeiic cuctemsr
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OxHo JlokymeHTa

Teopernueckoe o0yueHne

IIpakTueckue 3aHATUA 1
Tema 4.2 OcnoBuble | Cojepxanne 10 OK 02
NpueMbl co3nanmd | [ToctpoeHne  reomMeTpuyecKux  MNPUMHUTHBOB  (OTPE3KOB,  IPSIMOYTOJIbHHUKOB, IIK...
reOMeTPUYECKUX TeJl | OKPYKHOCTH). MHOTOTpaHHUKH M Tella BPAIIEHHs: BHIbl MHOTOTPAHHHUKOB, 3JEMEHTHI
(MHOTOrpaHHUKH, TeJ1a | MHOTOTPAaHHUKA, MNPHUMEPbl T'C€OMETPUYECKUX TeJ, OrPAaHUYEHHBIX  IUIOCKHUMHU
BpalllecHUs,  JCKM3bI, | IOBEPXHOCTSIMHU, 3JIEMEHTHl TeJl BpalleHHs (ouepkoBas oOpasyiollas, OCbh BpallleHUs,
rpynmbl MOBEPXHOCTh  BpamieHus, OcHoBaHHWe).  OCHOBHBIE  TNPHEMBI  TOCTPOCHUS
reoMeTPHYeCKHX TeJI) | MHOTOIpaHHUKOB M Ten BpamieHus. [locrpoenue »3ckuszoB. Co3gaHue TpyHibl

TeOMETPUIECKUX TeI

Teopernueckoe o0yueHme 2

[TpakTHyeckue 3aHATUS 8
Tema 4.3 | Conepxanue OK 02
PepaktupoBanne 3 D | CymHOCTh MOHATHS «pPEJAKTHPOBAHUE», 3aJjaud pPEJaKTHUPOBaHMA ICKu30B, 3d | 12 IIK...
moaeseid. Co3nanue 3 | Moneneld, OCHOBHBIE criocoObI penaktupoBanust 3 D moneneid. Cozganue 3 D mozeneii ¢
D mogenei. OTceyenne | aaeMeHTaMHu 3akpyrieHus (ckpyrienusi)) u ¢dackamu. Cozpanue 3d mozeneit mo
YacTH JeTaju IUIOCKOMY YepTeXY IIOCPEJCTBOM OIEpaluy «BpamieHus». PaccedueHue neramu

IJIOCKOCTBIO

Teopernueckoe o0yueHne 2

ITpakTHyeckue 3aHsATHS 10
Tema 4.4 Co3nanue 3d | Conepxanue 12 OK 02
Mojenell mpocredmmx | BoimonHenue mnpoekTHoW paboTsl «Co3nanue aBTopckux 3d Mopeneil»: BbIOOD IIK...
00beKTOB OpoCTeHIINX OOBEKTOB  (OBITOBBIX, TEXHUYECKUX M CTPOUTEIBHBIX) JUISI CO3/1aHUS

Mojenu (CaMOCTOATENIbHO WM C TOMOIIBIO TperojaBaress); o0OCHOBaHWE BHIOOpA,

CO3/1aHNe MOJIENIN 00BEKTa, MOATOTOBKA MPE3CHTAMN U MPEACTABICHUE BHITOTHEHHON

MOJIeITN

ITpakTHdeckue 3aHsTHSI 12
Ipukaagnoit moayuas | Pazpaborka Bed-caiiTa ¢ MCIOJIB30BaHHEM KOHCTPYKTOpa Tniabaa 36
5
Tema 5.1. | Conepxxanue 4 OK 02
Koncrpykrop Tuabaa | O6muii 0630p. Bo3moxHOCTH KOHCTpyKTOpa. bubmmoreka OmokoB. I'paduueckmuii IIK...
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penakTop Zero Block. Ilanens ynpasnenus caiitamu. Beidbop tapuda. Dxcropra kona

Teopernueckoe oOydeHue 2
[TpakTiueckue 3aHATH 2
Tema 5.2 Co3nanue | OCHOBHOE CO/IEp)KAHUE 4 OK 02
caiita Cospnanue caiita. Hauano pabotel. Hactpoiiku. lpudr. Iser. Co3xanue nanok. IIK...
Teopernueckoe o0y4yeHue 2
IIpakTrueckue 3aHATHS 2
Tema 5.3. Co3panue | Conepxanue 4
Pa3IHYHBIX BuA0B | Co3nanue ctpanun. Cnucok crpanuil. PaboTa ¢ oTAETbHBIME CTpaHUIIAMH (HACTPOMKA,
CTPaHHL PEIIPOCMOTP, MyOJIMKAIIHS, PEAAKTHPOBAHHUE, CITUCKH)
IIpakTrueckue 3aHATUS 4
Tema 5.4. | Conepxanue 4 OK 02
Cranpapruble 00k | Co3aHue JIDHAMHTA U3 CTAHJAPTHBIX OJIOKOB HA BHIOPAHHYIO TEMY lIK...
IIpakTrueckue 3aHATHS 4
Tema 5.5. Ilaneas | Conepxanue 4 OK 02
HABUT AL HyneBoit 6ok (co3naHue, MaHeNu HaBUTALMM, JOCTYNHbIE 3yeMeHThl). Pabora c lIK...
TEKCTOM, M300paXKEHUSIMHU U BUJIEO
IIpakTrueckue 3aHATHS 4
Tema 5.6. Hacrpoiika | Conep:kanue 6 OK 02
IJIABHOW CTPAHMLBI CaiiT: HacTpoiika JJOMeHa, BBIOOp TJIaBHOM CTpaHUIIbI, CTATUCTHKA, SIHJIEKC METpHKa, lIK...
Hactpoiika HTTPS.
Teoperuueckoe oOyueHue 2
ITpakTueckue 3aHsATHS 4
Tema 5.7. Ilpoektras | Conepkanue 10 OK 02
pabora C | IlpoextHas pabota «Co3naHe HHTEPHET-Mara3uHa IIK...
UCIO0JIb30BaHNE [TpakTHueckue 3aHsATHS 10
KoHCTpyKTOpa Tuibraa
IIpuxkaagnoit moayuas | TexHosiornu npoaBukeHus Bed-caiita B UnTepHere 36
6
Tema 6.1. Untepuer- | Conepxxanue 6 OK 02
MapKeTHHT VHTepHEeT-MapKEeTUHT: MOHATUE, WHCTPYMEHTH! VMIHTEepHET-MapKeTHHIra, UCCIICIOBAaHUE lIK...
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KaK 3JICMCHT MHTCPHCT-MapKETHUHI'A

Teopernueckoe oOydeHue 2

ITpakTHyeckue 3aHATUS 4
Tema 6.2. Metoasl | Conepxanue 6 OK 02
NPOJABUKEHHUS B | banHepHas M KOHTEKCTHAas pEKJIaMbl, peKjlamMa B pacCchbUIKax, pekjiama B Oiorax, IIK...
HNuTepHere coo011ecTBax, COUUAIBHBIX CETSAX; BUPYCHBIH MAPKETHHT

Teoperndeckoe oOydeHne 2

ITpakTHyeckue 3aHATUS 4
Tema 6.3. Pazauunbie | OCHOBHOE CO/IEp)KaHNE 6 OK 02
cnocodbl  padorel ¢ | CriocoObl onyyeHus Tpaduka: onpeaeseHue Tpapuka, OCHOBHbIE CIIOCOObI MOTYUYEHUs IIK...
KOJIMYEeCTBOM Tpaduka, 0co0eHHOCTH KOHTeKCTHOM pekiambl, SEO u SMO npoasuxeHus
noceTureJsien Teoperuueckoe oOyueHue 2

IIpakTueckue 3aHsATUS 4
Tema 6.4. IMouckoBas | Conepxanue 6 OK 02
ONTUMH3ALUSA Ontumunzanus koHTeHTa i SHaekc, Rambler u Google, mHaekcupoBaHue caiita IIK...
KOHTEHTAa TIOWCKOBBIMU CHCTEMaMHU

Teopernueckoe oOyueHue 2

ITpakTueckue 3aHsATUS 4
Tema 6.5. Pexnamnuas | Conepxkanue 6 OK 02
KaMIlaHni B ceTH | [InanupoBaHue U NpoBeeHUE PEKIaMHON KaMIIaHUU - TIOCTaHOBKa 11eJIei, BBIOOP U/Uin IIK...
WuTepHer pa3paboTka HMHCTPYMEHTOB, MECCEeIX, BBIOOp IUIOMIAJOK, OIOMKET, OlleHKa

s exTuBHOCTH

Teopernueckoe o0yueHne 2

[TpakTHyeckue 3aHATHS 4
Tema 6.6. IlpoektHas | Conepxkanue 6 OK 02
pabora [TpoextHas pabota «IIpoekTHpoBaHME pEKJIAMHOM KaMmmaHuu B HMHTepHeTe ais IIK...
«IIpoexTupoBanne KOHKPETHON NPOAYKIINH/PEIIeHNs/KOMITAaHUN/OpraHN3aIlun
peKIaMHOM KaMIaHuu B | [IpakTHUeCKUE 3aHATHS 6
WNHTepHeTe»
IIpuxaaagnoii Moay.ab | BBegeHue B Be0-pa3padoTky Ha s3bike JavaScript 36

7
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Tema 7.1. Cunrakcuc | Conepxanue 2 OK 02
U OCHOBHbIe NMOHATHHA | Boipaxkenus, omeparopsl, mo6o4yHble 3((eKThl, HHCTPYKIMH, BBOI-BbIBOA. [loHATHE lIK...
JavaScript o0bekTa u urepana. DBoorus ctangapra ECMAScript

Teopernueckoe oOydeHue 2
Tema 7.2. Ynpasienue | Conepxxanue 2 OK 02
naKeTramu u | Cucrema mnakeroB npm. Muaunmanuzanus npoekrta. Co3manue daitna package.json. 1IK...
3aBHCUMOCTSIMH JleBenonepckue 3aBUCUMOCTH

ITpakTHyeckue 3aHATUS 2
Tema 7.3. | Conepxanue 2 OK 02
IlepemenHbIe u | OObsBICHUE ME€PEMEHHbIX. OTal KOMNWIILMM UM 3Tan  ucnonHeHus. OmmuOka IIK...
odnactm  BuaumoctH. | ReferenceError u Bo3Oyxaenne uckimodeHus. [ nodanbHble nepeMeHHble. BuauMoctsb
IIpuMuTHBHBIE U | Ha ypoBHe Osioka. CpaBHEHHE NPUMUTUBHBIX 3HAYEHUH
00beKTHbIE THNBI | [IpakTHdeckue 3aHsATHS 2
JAAHHBIX
Tema 7.4. TypeScript u | Conep:xanue 4 OK 02
CTaTHYecKas Tunbl naHabIX. OOBsABIEHUE ¢ aHHOTAlMed Tuna. TpaHCOWIALKSA M 3alycK MPOEKTa. IIK...
Tunu3anusa. Pynkuuu | OObsBIeHNE (B TOM YUCIE C aHHOTAIMEH) U BbI30B (DYHKIIMH
KakK CTPYKTYpPHBIH | TeopeTrueckoe o0yueHHE 2
3JIEMEHT cueHapus M | [IpakThueckue 3aHATHA 2
KaK THII JaHHBIX
Tema 7.5. | OCHOBHOE CO/iep)KaHNe 4 OK 02
Ynpasasiomue MMnepaTuBHBI MOAXOJA K CO3JaHHI0O KojAa MporpamMmbsl. MHCTpykuMM — Kak IIK...
KOHCTPYKIHMHU MIPOTUBOINOJIOXKHOCTD BhIpaxkeHUH. TepHapHbIii onepaTop u uHcTpykuus If..else

L{uKIBI CO CYETUYMKOM, TPEAYCIOBHEM/TIOCTYCIIOBHEM, HTEPALIMOHHBIE

Teopernueckoe o0yueHne 2

IIpakTyeckue 3aHsATHS 2
Tema 7.6. Crpoku u | Comep:kaHue 4 OK 02
OMHapHbIe nannble. | CTpoka Kak MPUMUTUBHBIM THN AaHHbIX. [lepe®op CTpOKM ¢ MOMOINIbIO HTEpaluit IIK...
Peryasipubie for..of, ucnonws3zoBanue FOuukoaa B JavaScript. OTiinyre OMHAPHBIX JAHHBIX OT CTPOK.
BBIPaKEHHU S ITouck coBnazieHuii ¢ peryJsipHbIM BbIpaXKEHUEM

Teoperuueckoe oO0ydeHue 2
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HpaKTI/I‘ICCKI/Ie 3aHATUA

N

Tema 7.7. MaccuBsl u | Cozepxanue 4 OK 02
MHO’KeCTBa MaccuBbl kak HaOOpbI 3HAYEHUI Pa3HBIX THUIIOB, JOMYCKAIOLIUX HUTEpalUio. 3aJaHue 1IK...
MaccuBa JmtepaioMm. MeTtoasl MaccuBoB, B ToM uucie forEach u reduce. B3aumnsie
npeoOpa3oBaHUs MAacCUBOB U CTpPOK. MHOKecTBa Kak HaOOpbl HE MOBTOPSIOLIUXCA
3Ha4yeHui. [lonydyeHne MHOXKECTBA U3 MacCHBa
Teopernueckoe o0y4yeHue 2
[TpakTHueckue 3aHATH 2
Tema 7.8. | Conepxanue 6 OK 02
JIutepajibHble JlutepanbHble 00BEKTHI KaK KOJUIEKIIMU CBOMCTB M METOJO0B. OTIMYUA JUTEPATbHBIX IIK...
o0bexThl. IIpoToTHNBI | 00BEKTOB OT OJIOKOB M MaccuBOB. JlocTym K cBolicTBaM M MerojaaM. Mcmosibs3oBaHue
" KOHCTPYKTOPBI. | ccbuiku this. BbI30B METOJOB OJHOTO 00BEKTa OTHOCHUTENbHO apyroro. [loctym k
CBoiicTBa 1 MeTOABI npotoTunty oobekta. Co3manne 00bEKTa ¢ MOMOIIBbI0 KOHCTPYKTOpa
Teoperuueckoe oOyueHue 2
ITpakTueckue 3aHsATUS 4
Tema 7.9. Moayim u | Comep:kanue 4 OK 02
Tpancnuiasauusa. DOM | Moaynu kak eAuHMIIBI HE3aBUCUMOTO H30JMPOBAaHHOrO Koja. MMmopt u skcmopT u3 IIK...
monaynei B ctuie ES2015. Mcnonb3oBaHue BO3MOXKHOCTEH MIAHUPYEMBIX CIETYIOLIHX
BepCHil CTaHIapTa — mpeoOpa3oBaHue kojga ¢ mnomoripto Babel. Beenenne B
DocumentObjectModel — 06bekTHYI0 MOZIETh JOKYMEHTA BEO-CTPaHHUIIbI
Teoperuueckoe oOyueHue 2
ITpakTueckue 3aHsATHS 2
Tema 7.10. IIpoextHas | Conep:kanue 4 OK 02
padora. «Cozpanue | [IpoextHas pabora «Co3/1aHne IpOCTEHIIEro CEpBEPHOTo BEO-TIPUIIOKEHUS IIK...
NpoCTeHIIero
CEPBEPHOTO Be0- | [IpakTuyeckue 3aHATHS 4
NPUJIOKEHUS»
Mpuxaaanoii Moayab | BBeneHnue B co3ganue rpadpuuecknx uzodpaskenuii ¢ nomompo GIMP 36
8
Tema 8.1. PactpoBas u | Conepxxanue 2 OK 02
BeKTOpPHass rpaduka. | OTimunst pacTpoBoil 1 BeKTOpHOM rpaduku. Mcnonb3oBanue pacTpoBoil rpaduku s lIK...
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dopMmaTthbl xpanenusi gororpaduit. ®opmarslt PNG u JPEG. KouBeprauusi ¢ 1enbio CHUKEHHS
n300pakeHuil, 00bEMa N300paKEHHS
KOHBepTalus u | Teopetnueckoe o0yueHue 2
ONTHMH3ALHUSA
Tema 8.2. GIMP kak | Conepxanne 2 OK 02
MPOEKT GNU. | GIMP kak mporpamma Jjisi pa3jIMyHbIX ONEPAalMOHHBIX cucTeM. OcOOEHHOCTH MpOeKTa IIK...
Ycranoska GIMP B KayecTBe IPEJCTaBUTENs KJlacca CBOOOJHOIO IPOTrPaMMHOrO  OOECIEeUYeHHUs.

YcTaHOBKa Ha pa3IM4HbIE TUIATHOPMBI

Teopernueckoe o0yueHme 2
Tema 8.3. Uurepeiic | Conepxanue 4 OK 02
GIMP. Wutepdeiic m HacTpoiika ero yacteidi. OJHOOKOHHBIH M MHOTOOKOHHBIA PEKHM. IIK...
MHOro0KOHHbI# VYnpasnenue auanoramMu. OKHO clI0€B U300paskeHUsI
pexuM,  CThIKyeMble | TeopeTnueckoe 00ydeHHe 2
AUAJIory, IIpakTrueckue 3aHATHS 2
O/THOOKOHHBIN PeKNM.
Caon
Tema 8.4. Pazpemenune | Conep:xanue 4 OK 02
n300paKeHusl. Pazmepbl u300pakeHMs B MNMKCEJaX W TMOHATHE pa3pelieHus H300paxKeHus. IIK...
HaBuranus, [IpeoOpa3zoBaHus: BbIpaBHUBAHHE, NEpEMEIICHUE, KaJpUPOBaHUE, BpallleHHE, HAKJIOH,
MacmTadupoBaHme, nepcnekTuBa, 3D-npeoOpa3oBanue, TpaHchopmalus, NpeoOpa3oBaHHE IO TOYKaM,
Ka/IpupoBaHue, 3epKajio, MpeoOdpa3oBaHUE N0 PaMKe, HCKaKEHHUS
appuHHbBIE Teoperuueckoe o0ydeHue 2
npeodpasoBaHusi [TpakTHdeckue 3aHATHS 2
Tema 8.5. 3anuska, | Conepxanue 4 OK 02
puabTPHI u | Mcrionp3oBanue 3amuBku. OUIBTPHL: pa3MBITHE, yIydllIeHHE, NCKaKEHUS, CBET U TCHb, IIK...
HHCTPYMEHTBI IIyM, BbIJIeJIEHUE KPaéB, IEKOpaIusl, IPOSKIUS
PHMCOBaHHUA [IpakTHdeckne 3aHsATHS 4
Tema 8.6. Boinenenue. | Conepxanue 6 OK 02
KonTtypsl. Hcnonb3oBaHue BBIACNEHUM s pabOTBl € OTAENBHBIMM OOBEKTaMH B COCTaBe IIK...
KomOunupoBanue n3o0paxkenus. Bwimenenune koHTypoB. Co3maHue KOUTAKEW MYyTEM COCTUHEHUS
n300paKeHui HECKOJIbKUX U300paKeHUN
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Teopernueckoe o0yueHue

N

IIpakTryeckue 3aHsATHS 4
Tema 8.7. bbicTpas | Conepxanue 2 OK 02
MackKa u | 'papuueckue ortoOpaxenue obOnactu BbieneHus. lIpeoOpazoBanme 1BeTa B IIK...
npeodpa3oBaHue N300paKEHIH C TIOMOIIHIO IPUMEHEHUS] MACKH
nBeTa [IpakTHyeckue 3aHsATUS 2
Tema 8.8. Co3nanue | Conepxanue 4 OK 02
rpajueHToB [Tonsitue rpaguenta. [11aBHbBIC IEPEXObl OT OJJHUX IIBETOB K JIPYTUM IIK...
Teoperndeckoe oOydeHne 2
[TpakTiueckue 3aHATH 2
Tema 8.9. Co3znanue | Conepxanue 4 OK 02
AHNMHMPOBAHHOI'O Hcnonp30BaHre aHUMAIMH 711 HATJISAHOTO MPEACTABICHUS MPOIECCOB ¢ HECKOJIbKUMU IIK...
U300pakeHust B | otammamu. @opmar GIF. Orpannuenus GIF. Co3zmanue nzobpaxenus B popmare GIFC
¢popmare GIF nomortisio GIMP
Teoperuueckoe oOyueHue 2
ITpakTueckue 3aHsATUS 2
Tema 8.10. IIpoextHas | Conep:kanue 4 OK 02
padora «Cosnanme | [IpoextHas pabora «Co3nanue cepur OaHHEPOB sl TpadUvIeckoro OQOpPMIICHHS lIK...
cepun OaHHePOB /Jd | caiiTay
rpaguyeckoro [IpakTueckue 3aHATUA 4
o(opMiIeHHUSA cCaliTa)
IIpome:kyTOUHAs aTTeCTANMS 2
(mn¢depenuupoBaHHbIii 324€T)
Bcero 144uy.
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3. YcJ10BuUS peaiu3aliii NPorpaMmsl 001eo0pa3oBaTeIbHON AUCHUIIMHBI

3.1. TpeGoBanusi K MHHUMAJIBHOMY  MATEePHAJbHO-TEXHUYECKOMY
o0ecrne4eHn 10

Peanuzanus qucuuriMHbl TpeOyeT Halu4usl y4eOHOM KOMITBIOTEPHOM J1abopaTopuu
HH(pOpPMaTHKH.

O6opynoBaHNE KOMITBIOTEPHOU JTaOOpaTOPHUU:

® [10CaJ0YHBIE MECTA [0 KOJIMYECTBY OOYyHArOIINXCS;

e paboyee MECTO MPENOIaBaTels;

® MapKepHas J0CKa;

e y4eOHO-MeTOo/InYeCcKoe oOecreueHue.
TexHuuecKkue cpeacTra 00ydeHus:

® KOMIIBIOTEPHI IO KOJIMYECTBY OOYyHAIOIINXCS;
JIOKaJbHasi KOMITBIOTEpHAs CETh U Ii1o0anbHas ceTh MIHTepHET;
JMIIEH3UOHHOE CUCTEMHOE U MPUKIIATHOE TPOrPaMMHOE 00ECIIeUEHUE;
JULIEH3UOHHOE aHTUBUPYCHOE MPOTrpaMMHOE 00ECIICUEHNUE;
JULEH3UOHHOE CHEUAIN3UPOBAHHOE TPOTPAMMHOE 00ECTICUECHHE;
MYJIbTUMEIHAPOEKTOP.

3.2. UndopmannonHoe odecneueHue oOy4denusi. Ilepeyenr pekoMeHIyeMbIX
yueOHbIX u3a1aHuil, UHTepHeT-pecypcoB, JONMOJHUTEIbHOM JUTEPATYPbI

Jlns peanuzanuu  mporpaMmbl  OUOIMOTEUHBIM (OHJ 00pa3zoBaTelIbHON
OpraHu3alliy JO0JKEH UMETh MeYaTHbIE W/WIN 3JEKTPOHHBIE 00pa3oBaTebHbIE U
WH(QOpPMAIIMOHHBIE  PECYpPChl, PEKOMEHIOBAaHHBIC [IJII  KCIOJIb30BaHUS B
o0pa3oBaTeIbHOM MPOLECCE, HE CTApUIE MATH JIET C MOMEHTA U3JaHUS.

PexoMeHTyeMble neuaTHble U3aHus M0 peain3alii o011e00pa3oBaTebHON
JUCHUIUIMHBI TPEACTABICHBI B METOAMYECKUX PEKOMEHJAIMIX MO OpraHu3aIuu
oOy4eHus.
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4. KoHTposb M OLEHKa Ppe3yJbTaTOB OCBOEHHUS 0011e00pa3oBaTeIbLHOI
TUCHUTITIHHBI

Koutposibu omeHka pe3ylbTaToB OCBOCHHUSA 00IIe00pa3oBaTEIbHOM
JUCHUIUTMHBI PACKPBIBAIOTCS Yepe3 AUCIUIUIMHAPHBIE PE3yJIbTaThl, HAllpaBJICHHbIC
Ha (opmupoBaHHe OOHIMX U MPOdEeCCHOHATBHBIX KOMIIETEHLUN MO pasjenam U
TEMaM COZepKaHus yueOHOTro MaTepHaia.

Oomas/npodeccnonans | Pazgen/Tema Tun onieHOYHBIX MePONPUATHH

Hasi KOMIIeTEeHIMS

OK 01 Tema 1.6 Tema 1.9 Tema 3.5 | TectupoBanue

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 2.2 | Brinonnenue MIPaKTUYECKUX
Tema 3.4 3aJaHun

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, IIK... [Tpuknanuaeie Mmoxynu 1-2 Kontponbnas padota
OK 02, IIK... [Tpuknanaeie Moxynu 2-8 ITpoexTHas pabora
OK 01, OK 02, IIK... Bce moxynu Breimonnenue 3aJaHui

T depeHIpoBaHHOTO 3a4eTa
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