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HOACHUTEJIBHASA 3AIINCKA

IIporpamma mo uHQOpPMATHKE COCTABJICHA HAa OCHOBE TPeOOBaHMN K pe3ylbTaTam
OCBOGHHUSI OCHOBHOM 0O0pa3oBaTEIbHOM INPOrpaMMbl OCHOBHOTO 00IIero oOpa3oBaHUS,
npencraBieHHbIx B PI'OC 00O, a takxke denepanbHoil paboueii mporpaMMbl BOCITUTAHMSL.

[Iporpamma no nHpOpMaTrKe MaET MPEACTaBICHUE O LENsIX, 00mIel cTpaTeruu oOy4eHus,
BOCIIMTAaHUS W PA3BUTUS OOYYAIOUIMXCS CpeIcTBaMH HHGPOpPMATHKH Ha 0a30BOM YpPOBHE,
YCTAQHAaBJIMBAaET  00sA3aTeNbHOE  INPEAMETHOE  COJEpXKaHMEe,  IPEAyCMAaTpUBAET  €ro
CTPYKTYPUPOBAHHUE IO pa3fiesiaM U TEMaM.

[Iporpamma 1o uHpOpMATHKE ONpeAesieT KOJWYECTBEHHbIE U  KayeCTBEHHbIE
XapaKTepUCTUKU Y4yeOHOro Marepuajia, B TOM 4YHCIIE JJS COJEpPKATEIbHOTO HaIOJHEHUs
pasHOro BHJA KOHTPOJIA (IIPOMEKYTOUHOM arTecTalu OOYdYarOLIMXCs, BCEPOCCUHCKUX
IIPOBEPOYHBIX pabOT, TOCYJAPCTBEHHON UTOTOBOM aTTECTAINH).

OBIHIASA XAPAKTEPUCTUKA YYEBHOI'O ITPE/IMETA
«NHDOPMATUKA»

Nudopmarnka B 0CHOBHOM 00111eM 00pa30BaHUU OTPaKaeT:

CYIIHOCTh HMH(OPMATHKH KaK HAyYHOH JUCHUIUIMHBI, HW3yYalolled 3aKOHOMEPHOCTH
MPOTEKAaHWsI W BO3MOKHOCTH aBTOMAaTH3alMd WH(GOPMAIMOHHBIX MPOIECCOB B PAa3IMYHBIX
cucTeMax;

OCHOBHbIE 00JacTH NpUMEHEHUs HWHGOPMATUKU, TMpEeKJIe Bcero HHPOPMAIMOHHBIE
TEXHOJIOTUH, YIIPABJIEHUE U COLUANIBHYIO cdepy;

MEXIUCIMITIIMHAPHBIN XapakTep MHPOPMATUKU M HH(OPMALIMOHHOH €A TEIbHOCTH.

N3yuenne uHGOPMATUKH OKa3bIBAeT CYIIECTBEHHOE BIMsAHME Ha (opMUpOBaHHE
MHUPOBO33PEHUSI 00yUaIOIIErocs, €ro )KM3HEHHYI0 MO3MLHIO, 3aKJIa/IbIBA€T OCHOBBI MIOHUMAHUS
IOPUHUMIOB (YHKIMOHUPOBAHUS M MCIIOJIb30BaHUS HMH(POPMALMOHHBIX TEXHOJIOTHH Kak
HEOOXOIUMOTO HMHCTPYMEHTA MPAKTHYECKH JIFOOOW MACATEIHPHOCTH W OJHOTO W3 Hambosee
3HAYMMBbIX TEXHOJIOITMYECKMX NOCTH)KEHUH COBpPEMEHHOH LuBMiIM3anuu. MHOrue npeaMeTHble
3HAaHUS U CIOCOOBI JIESTEIbHOCTH, OCBOCHHBIE O0YYalOUIMMMCA IPU U3YYE€HUH WH(POPMATUKH,
HaxoJAT NIPUMEHEHHE KaK B paMKax oO0pa3oBaTeIbHOro Ipoliecca IPHU H3YYEHHH JpPYrux
IIPEJMETHBIX 001acTeil, TaK U B MHBIX JKU3HEHHBIX CUTYAIUSX, CTAHOBATCS 3HAUUMBIMHU IS
dbopMuUpOBaHMA  KauyecTB JIMYHOCTH, TO €CTb OPUEHTUPOBAaHbl Ha  (OPMHUPOBAHUE
MeTanpeIMEeTHbIX U JINYHOCTHBIX Pe3yIbTaTOB O0yUYEHHUS.

OcHoBHble 3amaunm  ydyeOHoro mpenmera «MHdpopmartuka» — copmupoBath Yy
oOyuaronmxcs:

[IOHMMAaHUE NPUHLMIIOB YCTPOWCTBA M (YHKUMOHHUPOBAHUS OOBEKTOB IU(PPOBOro
OKpPYXXEHMsI, NpPEICTaBICHUS 00 HCTOPUM M TEHJIEHIMSX pa3BUTUS HMH(POPMATUKMU Iepuoja
1 poBoii TpaHChOpPMALIUU COBPEMEHHOTO O0IIECTBA;

3HaHUs, YMEHUS U HAaBBIKM I'PAaMOTHOM IOCTAaHOBKHU 33/]ay, BO3HUKAIOIIUX B MPAKTUUECKOI
NEATeNbHOCTH, IS UX PELICHHs ¢ TOMOIIBIO HH(OPMAIIMOHHBIX TEXHOJIOT M, YMEHHS U HaBbIKU
(hopMaIN30BaHHOTO OMMCAHUS TOCTABICHHBIX 33/1ay;

6a30Bble 3HaHUS 00 MH(OPMAIIMIOHHOM MOJICIMPOBAHUH, B TOM YHCJIE O MAaTEMaTHYECKOM
MO/IEIUPOBAHUH;

3HaHUE OCHOBHBIX AJITOPUTMHUYECKUX CTPYKTYp M YMEHHME NPUMEHSTb 3TU 3HAHUA VIS
MOCTPOEHHSI AITOPUTMOB PELICHUS 337a4 110 UX MaTEMAaTUYECKUM MOJIEIISM;

YMEHUS U HaBBIKM COCTABJIEHHUS MPOCTHIX MPOrpaMM MO MOCTPOEHHOMY alrOpUTMY Ha
OJTHOM M3 SI3bIKOB ITPOTPaMMUPOBAHUS BHICOKOTO YPOBHS;

YMEHUS M HaBbIKM 3()(HEKTUBHOTO HCMOJIb30BAHUS OCHOBHBIX THUIIOB TPHKIAJHBIX
nporpamm (TMPUIIOKEHHH) 001Iero Ha3HaueHUsI 1 UHQOPMAIIMOHHBIX CUCTEM JUIsl PEIICHHUs ¢ UX



MOMOIIBIO MPAKTUYECKUX 3a/ad, BJaJeHHE 0a30BBIMH HOpMAMHM HH(POPMALMOHHOW STHKU H
mpaBa, OCHOBaMH WH()OPMAIIMOHHOW OE30MMaCHOCTH;

YMEHHE T'PaMOTHO HWHTEPIPETHPOBATh PE3YJAbTAThl PELICHUS TNPAKTHUYECKUX 33134 C
MOMOINBbI0  MH(MOPMAIMOHHBIX ~ TEXHOJIOTHH, NPUMEHSATh IOJyYCHHbIE pe3yJabTaThl B
MIPAKTUYECKOU JIEATEIbHOCTH.

HEJIA U3YYEHUA YYEBHOI'O ITPEIMETA «MH®OPMATHUKA)>»

Henssmu uzydenns ”HGOPMATHKHA HA YPOBHE OCHOBHOTO OOIIIEro 0Opa30BaHMs SABIISIOTCS:

(dbopMupoBaHHE OCHOB MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BuTHS HAyKd WH(DOPMATHKH, JIOCTIDKCHHSM HAaydYHO-TEXHHYECKOTO TIporpecca |
0O0IIeCTBEHHOH MPAKTHKH, 32 CYET Pa3BUTHS MPEACTaBICHUN 00 MHPOPMAILIUH KaK O BaKHEHIIIEM
CTPaTETHYECKOM pECypce pas3BHTHsI JMYHOCTH, TOCYIapcTBa, OOIIeCTBa, MOHWMAHHS POJIU
WH()OPMAIMOHHBIX MPOTIECCOB, HHPOPMAITMOHHBIX PECYPCOB U MH(DOPMAIIMOHHBIX TEXHOJIOTHI B
yCIoBUSX UGPOBO TpaHChHOpPMAIITH MHOTUX chep KU3HU COBPEMEHHOTO OOIIECTBA;

ofecrieueHne yCJIOBHM, CIOCOOCTBYIOIIUX Pa3BUTHIO AJITOPUTMUYECKOTO MBILIUICHUS Kak
HEOO0XOMMOTO YCIOBHS MPOPECCHOHATFHON ESTETFHOCTH B COBPEMEHHOM HH()OPMAITMOHHOM
o01IecTBe, MPENoJIararoliero CrnocoOOHOCTh 00ydJaronerocs pa3ouBaTh CIOXKHBIC 3a7aud Ha
Ooyiee TpOCThIE TO337a4M, CPAaBHUBATh HOBBIC 3a/laud C 3a/Ja4aMHd, PEUIEHHBIMH paHee,
OTIPENENATH IIary JUIsl JOCTHKEHUS Pe3ylIbTaTa U TaK Jalee;

dbopMupoBaHHE W PA3BUTHE KOMIIETEHIIMH OOYydYaronmuxcss B 0O0JAaCTH HMCIOJIb30BaHUS
WH()OPMAIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH, B TOM YHCJIC 3HAHWH, YMCHUU W HABBHIKOB
paboTel ¢ WHPOpPMAIHEH, TPOrpaMMHUPOBAHUS, KOMMYHHKAIIMHM B COBPEMEHHBIX ITH(PPOBBIX
cpenax B yCIOBHIX oOecrieueHrs] HHPOPMAIIMOHHON 0€30TaCHOCTH JIMYHOCTH 00YyJaronierocs;

BOCITUTaHHE OTBETCTBEHHOTO M M30UpaATENbHOTO OTHOIICHHS K HMH(OpPMaLUU C Y4ETOM
MPaBOBBIX M HJTUYECKUX aCMEKTOB €€ paclpoCTpaHEHUs, CTPEMIIEHHS K MPOJOJIKEHUIO
oOpa3oBaHusi B 001acTH MHGOPMAIMOHHBIX TEXHOJOTHUH U CO3UAATEIBHOW JESTEIbHOCTH C
MIPUMEHEHHEM CPEJICTB MH(OPMALIMOHHBIX TEXHOJIOTHMA.

MECTO YYEBHOI'O ITPE/IMETA «<MH®OPMATHUKA» B YYHEBHOM
IIVTAHE

Cpoxk peaymzaruu nporpammbl 1 roa. B ydaeObnom mrane MBOY Komymkuackoir COIIl Ha
usyucHue uHpopMaTuku B 9 kiaacce orBoauTcs 1 yac B Hemenro (33 yaca 3a rox oOydeHus), B
COOTBETCTBHUM C KOTOPHIM U pa3zpaboTaHa qaHHasi paboydas nmporpaMma.

COAEPKXAHHUE YUYEBHOI'O ITPEIMETA

Henun u 3amaun u3ydyeHuss MHMOPMATUKU HAa YpPOBHE OCHOBHOIO 00Iero oOpa3zoBaHHUs
OINpENeNAI0T CTPYKTYPY OCHOBHOIO COJEpXKaHMs y4eOHOro IpeaMera B BHUJAE CIEAYHOIIHUX
YeThIPEX TEMATUUECKUX PA3/IEII0B:

u¢poBasi TPaMOTHOCTb;

TEOPETUYECKHE OCHOBBI MH(POPMATUKHY;

JITOPUTMBI U IPOTPAMMUPOBAHHE;

MH(pOpPMAIMOHHbIE TEXHOJIOTHH.

u¢dposasi rpamoTHOCTH

I'mo6anbHas cerb UHTEpHET M cTpaTeruy 0€30NMacHOrO NMOBe/ICHUS B HEeH

I'moGanbhas cers Wntepuer. IP-agpeca y3nos. CereBoe XpaHeHHE HaHHBIX. MeTobl
MH/IMBUIYAIIBHOTO U KOJUIEKTUBHOTO pa3MelleHHus HOBo# mHpopmauuu B UHTepHere. boibuine
JaHHbIE (MIHTEPHET-/JaHHbIE, B YACTHOCTH JAHHbBIE COLUATIBHBIX CETEN).



[TousiTne 00 MHPOPMAITMOHHON 0e30MacHOCTH. YTpo3bl HH(GDOPMAIIMOHHON OE30MMaCHOCTH
npu pabore B II00ATBHOM CeTH W MeETOAbl MpoTuBoneiicTBus uM. IlpaBuna Ge3zomacHoi
ayreHTU(UKauKu. 3amura JudHOW uHpopmauuu B Murepuere. be3omacHble crTpareruu
nosBeneHusa B MHrepHere. IlpenynpexieHne BOBIEUEHHS] B JAECTPYKTUBHbIE M KPUMMHAJIbHbBIE
(opMBI ceTeBOi aKTUBHOCTHU (KHOEpOYIITUHT, (GUILIUHT U Ipyrue GOpMBbI).

Pabora B mH(pOpManMOHHOM NPOCTPAHCTBE

Bunel nesrenbHoctn B VIHTEpHETE, MHTEPHET-CEPBUCHI: KOMMYHMKAIIMOHHBIE CEPBHCHI
(mouroBast ciyx0a, BHIICO-KOH(PEPEHI-CBSI3b M JAPYrHe), CIPaBOYHBIC CIYXObI (KapThl,
pacrucaHust M Ipyrue), MOUCKOBBIE CITY>KOBI, CITY>KOBI OOHOBJICHHSI IPOIPAMMHOTO 00eCTICYEeHUS
u gpyrue ciayxObl. CepBUCHI TOCYAApCTBEHHBIX yciayr. OOnayHble XpaHWIMINA JaHHBIX.
CpenctBa cOBMECTHOU pa3pabOTKU JOKYMEHTOB (OHiIaliH-0¢uCH). [Iporpammuaoe obecnieueHue
KaKk BeO-CepBUC: OHJIAHOBBIE TEKCTOBBIE W TIpadUuecKue peaakToOphl, cpeabl pa3zpaboTKu
MIPOrPaAMM.

TeopeTuyeckue 0oCHOBbI HHPOPMATHKH

MonenupoBaHue KaK MeTO/I MO3HAHUSA

Mogens. 3amgauu, pemiaembie ¢ TOMOIIBIO MojenupoBanus. Kiaccudukanuu mojenei.
Martepuanbable (HaTypHble) W HH()OpPMAIMOHHBIE MOJETH. HempepblBHBIE W JTUCKPETHBIE
Mozaenu. HWmurarmmonHele Mojgenu. HWrposeie Mojgenu. OrleHKa aJeKBaTHOCTH  MOJICIH
MOJCITUPYEMOMY OOBEKTY U IISJISIM MOJICITHPOBAHHS.

Tabmuunbie monenu. Tabnuia kKak mpecTaBIeHne OTHOIICHHUS.

ba3er manHbIx. OTOOP B TAOIHIIE CTPOK, YIOBICTBOPSIONINX 33 JaHHOMY YCIIOBHIO.

I'pad. Bepuiuna, pebpo, nyrs. OpreHTUPOBaHHbIE U HEOPUEHTHPOBaHHbIE rpadsl. JmuHa
(Bec) pebOpa. BecoBas marpuna rtpada. [nuHa myrm Mexnay BepmuHamu rpada. Ilomck
onTUMaIbHOTO MyTH B rpade. HavanpHas BepmmHa (MCTOYHUK) U KOHEYHAs BepIInHa (CTOK) B
OpUEeHTHUpOBaHHOM Tpade. BpiuncieHue koiuuecTBa MyTEeH B HAIMPaBICHHOM AalMKINYECKOM
rpade.

HepeBo. Kopenb, BepmmHa (y3en), JUCT, peOpo (myra) nepeBa. BrwicoTa npepesa.
[Tonnepeso. [Ipumeps! ucnob3oBaHus epeBbeB. [lepebop BapuaHTOB ¢ TOMOIIBIO JIEpeBa.

[TonsiTne mMaTemMaTuyeckoil Mojenu. 3afayu, pelaeMble C MOMOIIBI0 MaTeMaTHUYeCKOTro
(KOMIBIOTEPHOTO) MoAenupoBanus. OTarure MaTeMaTUYECKO MOJENU OT HaTypHOU MOJEIH U
OT CJIOBECHOTO (JINTEpaTypHOTO) OTMMCaHMs OOBEKTA.

Oranbl ~ KOMIIBIOTEPHOTO  MOJCJIMPOBAHMS:  IMOCTAHOBKA  3a/laud,  IOCTPOCHHE
MaTeMaTH4eCKOW  MOJEeNH, [porpaMMHas  peaju3alus, TECTHPOBAaHUE,  IPOBEICHUE
KOMITBIOTEPHOTO SKCIIEPUMEHTA, aHAJIM3 €0 PE3yabTaTOB, YTOUHEHHE MOIETH.

AJITOPUTMBI 1 IPOrPAMMHPOBAHNE

Pa3paboTka aaropurMoB U NporpamMm

Pa3Oouenne 3amaum Ha mon3amauyr. CoOCTaBJICHHE aITOPUTMOB M TPOTpaMM  C
WCIIOJb30BAHUEM BETBJICHHWW, LMKJIOB M BCIIOMOTaTElIbHBIX aQJITOPUTMOB JJI YIpaBJICHUs
ucrnoyHuTeneM PoOOT uimu ApyruMu UCHOJTHUTENSIMU, TakMMH Kak Yepenarika, YepTEXHUK U
JIPYTUMH.

Tabnuunbie BenwuuHbl (MaccuBbl). OgHOMepHBIE MaccuBbl. CoOcCTaBlIeHHE M OTIaaKa
MPOrpaMM, PEATU3YIOMIUX THIIOBBIE aTOPUTMBI 0OPAOOTKH OTHOMEPHBIX YHCIOBBIX MAaCCHBOB,
Ha OJHOM U3 S3bIKOB mporpammupoBanus (Python, C++, Ilackanb, Java, C#, IkonbHbII
AnroputMuueckuit  SI3bIK): 3allOJIHEHHWE YHCIOBOTO MAacCHBA CIy4YallHBIMM YHUCJIaMH, B
COOTBETCTBUU ¢ (HOPMYION MM MyTEM BBOJA YHCEN, HAX0XKICHUE CYMMBI 3JIEMEHTOB MAacCHBa,
JIMHEHHBIM IOMCK 3aJaHHOTO 3HAYeHUsS B MacCHBE, IIOJCYET DJIEMEHTOB MAacCHBa,
yIIOBJCTBOPSIONINX 33JaHHOMY YCJIOBHIO, HAaXOXKJIEHHE MHUHUMAIBHOTO (MaKCHMaIbHOTO)
anemMeHTa MaccuBa. COpTUPOBKA MACCHBA.



OOpaboTka TMOTOKAa  JAHHBIX:  BBIYMCICHHE  KOJHMYECTBA, CYMMBI, CpPEIHETrO

apudmeTnyeckoro, MHUHUMAJIBHOTO u MaKCUMAJIbHOTO 3HAYCHHUS AJIEMEHTOB
IIOCJIEI0BATEIBHOCTH, YAOBIETBOPSIOLINX 3aJAHHOMY YCIOBHIO.
Yupasienue

VYnpasnenue. Curnan. O6patHast cBs3b. [losydeHne curHaioB oT HU(POBBIX JATYUKOB
(xacaHusi, pacCTOSTHUS, CBETA, 3ByKa U Apyroro). [IpuMeps! UCmob30BaHus IPUHLIKIIA 0OpAaTHOM
CBSI3W B CHCTEMAax YIPABJICHHS TEXHHYECKHMMH YCTPOMCTBAMHU C MOMOIIBIO TAaTYMKOB, B TOM
quclie B POOOTOTEXHUKE.

[Tpumeps! poOOTU3HPOBAHHBIX CUCTEM (CHCTEMA YIPABJICHUS ABIKECHHEM B TPAHCIIOPTHOU
CHCTeMe, CBapOYHas JIMHUS aBTO3aBOJa, aBTOMATHU3UPOBAHHOE YIPABICHHUE OTOIICHHUEM JI0OMa,
AaBTOHOMHAsI CHICTEMa YIPaBJICHUS] TPAHCTIOPTHBIM CPEJICTBOM U APYT'HE CUCTEMBI).

NHpopmanoHHbIe TEXHOJIOTUH

DJIeKTPOHHBbIE TAOTUIIBI

[Tonsatue 006 »yeKTPOHHBIX TaOnuiax. TUMBl JaHHBIX B sUEUKAX AJIEKTPOHHOW TaOJHUIIBI.
PenaktupoBanue u popmarupoanue tabnui. BerpoeHHble QyHKIMM JUIsl TOMCKA MAaKCHMyMa,
MUHHUMYyMa, CyYMMbl U cpeaHero apudmernueckoro. CopTUpoBKa JTaHHBIX B BBIJIEJICHHOM
nuanasone. Iloctpoenune auarpamMm  (TUcTOrpaMma, KpyroBas —JaudarpaMma, ToOYeyHas
nuarpamma). Beibop tumna auarpaMmel.

[IpeobpazoBanue Gopmyn npu konmupoBaHuu. OTHOCUTENbHASI, a0COJIOTHAS U CMEIIaHHAS
azpecarus.

VYcioBHbIE BBIYHMCIEHUS B 3JEKTPOHHBIX Ta0nunax. CyMMupoBaHue U MOJACUYET 3HAUYEHUH,
OTBEUAIOUIUX 3aJaHHOMY ycioBuio. OOpaboTka OonblIuX HAOOPOB JaHHBIX. YucieHHoe
MOJENTUPOBAHUE B JIEKTPOHHBIX TabIUIIaX.

NudopmManmoHHble TEXHOJIOTHH B COBPEMEHHOM 001IeCTBE

Ponp mHGOpMAIIMOHHBIX TEXHOJIOTUH B Pa3BUTUM SKOHOMHMKH MHpA, CTPAHBI, PErHoHa.
OTKpBITEIE 00pa30BaTEIbHBIE PECYPCHI.

[Ipodeccun, cBsizannbie ¢ HHGOPMATHKON U HHDOPMAITMOHHBIMHA TEXHOJIOTHSIMU: BeO-IHU3aiiHeD,
MPOrPaMMHUCT,  pa3pabOTYMK  MOOWIBHBIX  IPUIIOKEHUH, TECTUPOBLIUK,  APXUTEKTOP
MIPOrpPaMMHOTO OOecTieueHusl, CIeUATUCT 10 aHATU3Y JaHHBIX, CHCTEMHBIN aIMUHUCTPATOP.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 110
NHO®OPMATHUKE HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHMUAA

N3yuyenue mHpOpMATUKH HAa YPOBHE OCHOBHOTO OOIIero oOpa3oBaHUsI HANpaBICHO Ha
JNOCTHKEHHE OOYYarOIIMMUCS JIMYHOCTHBIX, METANpeIMETHBIX U MPEAMETHBIX pe3ylbTaTOB
OCBOEHHUS COJIEp’KaHUs y4eOHOTO MpeIMeTa.

JIMYHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE pe3yibTaThl MMEIT HANpPaBICHHOCTh Ha pelleHHe 3aJad BOCHUTAHUS,
Pa3BUTHS U COLMAIM3ALUK 00yUarOIIUXCs CPEICTBAMU y4eOHOTo MpeameTa.

B pesynbrare u3ydeHus MH(GOPMATUKU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs Y
oOyyaromerocst OyyT cOpMHUPOBaHbI CIEIYIOLINE TMYHOCTHBIE Pe3yabTaThl B YACTHU:

1) naTpHOTHYECKOr0 BOCIIMTAHHUSA:

LIEHHOCTHOE OTHOIIEHHE K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY U HAYYHOMY
HaclleIMi0, TOHUMaHKe 3HauYeHUs! HH(OPMATUKU KaK HaYKH B JKU3HU COBPEMEHHOTO OOIIEeCTBa,
BJIaJIEHHE JOCTOBEPHOM MH(pOpManueil o nepeoBbIX MUPOBBIX U OTEUECTBEHHBIX JOCTHKEHUSIX
B oOnacti MH(MOPMATUKH U MH(DOPMAIMOHHBIX TEXHOJOTHH, 3aMHTEPECOBAHHOCTh B HAYYHBIX
3HaHUAX 0 LU(POBON TpaHCHOPMALIUU COBPEMEHHOTO O0IIECTBA;

2) IyXOBHO-HPABCTBEHHOT0 BOCTIMTAHMS:

OpHUEHTAaIUs] Ha MOpPAJbHBIE IIEHHOCTU W HOPMBI B CHUTYaIMsIX HPABCTBEHHOI'O BBIOODA,
TOTOBHOCTH OLIEHUBATh CBOE IOBEJIEHUE U IOCTYNKH, a TAKXKE NOBEJIEHUE U MOCTYNKH APYTUX



JMIOJCH C TO3WIIMM HPABCTBEHHBIX M TPABOBBIX HOPM C YYETOM OCO3HAHHS TOCIEICTBUN
MIOCTYIIKOB, aKTUBHOE HEMIPHUATHE aCOIMAIILHBIX TIOCTYIKOB, B TOM uncie B IHTepHeTe;

3) rpaKIaHCKOr0 BOCIIUTAHUS .

MPEJICTABJICHHE O CONMATBHBIX HOPMaxX W MPaBHIAX MEXKJIMYHOCTHBIX OTHOIICHHWHA B
KOJUICKTHBE, B TOM YHCJIE B COIIMAJIBHBIX COOOLIECTBAX, COOMIOIEHNE MPaBHII OE30MaCHOCTH, B
TOM YHCJIE HAaBBIKOB 0E30IMIaCHOTO MOBEICHUS B MHTEPHET-CPEJE, TOTOBHOCTh K Pa3HOOOpPa3HOM
COBMECTHOH JICATEITLHOCTH TIPH BBHITIOJHEHUH YYEOHBIX, IMO3HABATEIBHBIX 3334, CO3JIaHUU
Y4eOHBIX MPOCEKTOB, CTPEMJICHHUE K B3aWMOIIOHMMAHUWIO M B3aWMOIIOMOIIM B TIPOIECCE ITOU
y4e0HOU AeSITeTbHOCTH, TOTOBHOCTh OIICHUBATH CBOE TIOBEJICHUE U TIOCTYIIKH CBOUX TOBAPUILCH
C TIO3WIIMH HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHHMSI ITOCIICICTBUH MOCTYITKOB;

4) ueHHOCTell HAYYHOIO NMO3HAHUA:

c(hopMUPOBAHHOCTH MHPOBO33PEHUECKUX MPECTABICHU I 00 uHpopmanuu,
WHOOPMAMOHHBIX ~ TpoleccaXx W HHPOPMAIMOHHBIX  TEXHOJOTHUSAX, COOTBETCTBYIOIIUX
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH U OOIIECTBEHHOW MPAKTUKH U COCTABIISIONINX 0a30BYIO
OCHOBY JUIsl TOHUMaHUS CYIIIHOCTH HAYIHON KapTHHBI MHPA;

WHTEpeC K OOYyYEHHIO U TO3HAHUIO, JTFOO03HATEIHHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
camM000pa30BaHNI0, 0CO3HAHHOMY BbIOODPY HAIIPaBICHHOCTH U YPOBHS 0OyueHUs B JallbHEHIIIEM;

OBJIQJICHNE OCHOBHBIMH HABBIKAMH HCCJIEAOBATEIBLCKOW JCSATEIHHOCTH, YCTAaHOBKA Ha
OCMBICIICHHUE OTbITA, HAONIOACHHWHN, TIOCTYIIKOB M CTPEMJICHHE COBEPIIEHCTBOBATh ITyTH
JOCTHIKEHUS MHIUBUYyaTbHOTO W KOJUIEKTUBHOTO OJ1aromnoTydus;

cOPMHUPOBAHHOCTh ~ WH(POPMAITMOHHOW  KYJIbTYpbl, B  TOM  YHCJIE  HAaBBIKOB
CaMOCTOSITENIbHOM pabOThl ¢ y4eOHBIMHU TEKCTAMU, CIIPABOYHOM JIMTEPATYPOM, pa3HOOOpa3HBIMU
cpencTBaMu MH(OPMAIMOHHBIX TEXHOJOTHH, a TakKe YMEHHS CaMOCTOSTEIBHO OIPEIENISTh
IIETM CBOEro OOy4YeHHs, CTaBUTh M (OPMYIHpPOBaTh s ce0s HOBbIE 3amadyud B yuébe u
MO03HABATEIbHON JIEATENILHOCTH, pPa3BUBaTh MOTHBBI M HMHTEPECHl CBOEH I03HABATEIbHON
NesITeNIbHOCTH;

5) popMupoBaHus KyJbTYPbI 310POBbS:

OCO3HaHHE IIEHHOCTH XH3HHU, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3/10POBbIO, YCTAHOBKA
Ha 3JI0pOBBIA 00Opa3 >KM3HU, B TOM YHCJIE€ W 3a CUYET OCBOCHUSI U COOJIOJIEHUS TpeOOBaHMI
0€30MacHOM PKCIUTyaTalluu CPEJCTB HHPOPMAIMOHHBIX 1 KOMMYHUKAITMOHHBIX TEXHOJIOTHII;

6) TPy10BOr0 BOCIIUTAHMS:

MHTEpEC K MPaKTUYECKOMY M3y4eHHIo Mpodeccuil u Tpyna B chepax npodeccnoHaibHON
NEeSITeNIbHOCTH, CBSI3aHHBIX C HWH(OPMATUKOI, MPOrpaMMHpPOBaHHMEM U HH(POPMALMOHHBIMU
TEXHOJIOTUSIMU, OCHOBAaHHBIMU Ha JOCTIKEHUSAX HAYKH MH(OPMATUKH U HAYYHO-TEXHUYECKOTO
mporpecca;

OCO3HAHHBII BBIOOP U TMOCTPOCHHE WHIUBUIAyAIbHONH TPAaeKTOPHUH OOpa3oBaHUs H
YKU3HEHHBIX TJIAHOB C YUETOM JIMYHBIX U OOLIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEN;

7) 3KOJIOrNYecKOro BOCIMTAHMA:

OCO3HaHHUE II00abHOTO XapaKTepa SKOJIOTUYECKUX MPOOIEM U MyTel UX PEIIeHUs, B TOM
qHclie ¢ Y46TOM BO3MOKHOCTEH HH(POPMALIMOHHBIX U KOMMYHHUKAIIHOHHBIX TEXHOJIOTHIA;

8) amanranmm oO0yyawumerocs K H3MEHSKOIIUMCH YCJIOBUSIM CONUHAJBHOH M
NPUPOIHOH CPeabl:

OCBOCHHE OOYYaIOUIUMUCS COIMAIBHOTO OIBITa, OCHOBHBIX COITMAIBHBIX POJEH,
COOTBETCTBYIOIIUX BEAYyIIEH MeATENbHOCTH BO3pacTa, HOPM U TMpPaBWJI OOIIECTBEHHOTO
MOBeACHUS, (OPM COLIMATBLHON JKU3HU B TPYIIAX U COOOIIECTBAX, B TOM YHCIE CYIIECTBYIOIUX
B BUPTYaJIbHOM MPOCTPAHCTBE.

METAINIPEIMETHBIE PE3YJIbTATHI
MertanpeaMeTHble pe3ylbTaThl OCBOEHHMSI MPOTpaMMbl 1O HMH(OPMATHKE OTPaKaroT

OBJIAZACHUC YHUBCPCAJIbHBIMU y‘-Ie6HBIMI/I JIeNCTBUSMU - IIO3HaBaTCJIIbHBIMHU,
KOMMYHUKATHBHBIMU, PCTYIIITUBHBIMU.



Ilo3naBaTebHBIC YHHBeEpPCcAJIbHbIE YUeOHbIE e CTBUSA

ba3oBble oruyeckue 1ecTBUsA:

YMEHHUE ONpeAeNiaTh TOHSATHA, CO3AaBaTh OOOOUICHMS, YCTaHABIUBATH AHAJIOTHH,
KJIaccu(UIpOBaTh, CAMOCTOSITETILHO BBHIOMPATh OCHOBAHUS U KPUTEPUU Ui KIACCHU(PHUKAIINH,
yCTaHABIMBAaTh IPUYMHHO-CIEACTBEHHBIE CBSI3MU, CTPOUTH JIOTMUECKUE PACCY)KJEHUs, IeJaTh
YMO3aKI04YeHUs (MHIYKTUBHBIE, IEAYKTUBHBIE U [10 aHAJIOTUH) U BBIBOJIBI;

YMEHHE CO3/1aBaTh, IPUMEHATh U IPe0Opa30BbIBaTh 3HAKU U CUMBOJIbI, MOJEIU U CXEMBI
JUIS pellieHUs] yYeOHbIX U [T03HABATENIbHbIX 33/1a4;

CaMOCTOSITEIIBHO BBIOMpATh CHOco0 pemieHus: y4eOHOW 3amaun (CpaBHUBATH HECKOJIBKO
BAPUAHTOB pELIEHUS, BbIOMpaTh HaumOOJee NOAXOIAIMM C Yy4ETOM CaMOCTOSTEIBHO
BbIJICJIEHHBIX KPUTEPHUEB).

ba3oBble uccienoBare/ibCKkue 1elCTBUA:

(dbopMynupoBaTh BOIPOCH], (PUKCUPYIOIIME pa3pblB MEKIY pEabHbIM M JKeJaTelbHbIM
COCTOSIHUEM CHUTYallUH, 0OBEKTA, U CAMOCTOSATEIBHO YCTaHABIMBATh HICKOMOE U JJAHHOE;

OIICHMBAaTh Ha MPUMEHUMOCTb U JIOCTOBEPHOCTh HH(POpPMAIUIO, MOIYYEHHYIO B XOJ€
HCCIIEIOBAHUS;

MIPOTHO3UPOBATh BO3MOXKHOE JajbHeWIlee pa3BUTHE TMPOILIECCOB, COOBITUM U HX
MOCJIEJICTBUS B aHAJIOTMYHBIX WM CXOJIHBIX CUTYallUsX, @ TAKXKe BbIIBUTaTh MPEINOJI0KEHUS 00
UX Pa3BUTHUU B HOBBIX YCIIOBUSIX M KOHTEKCTaX.

PadoTa ¢ undopmanmueii:

BBISIBIIATH AeULIUT MH(GOPMALIMU, JaHHBIX, HEOOXOJUMBIX JIs PElIEHUs MOCTABJIECHHOM
3a/1auu;

MPUMEHSTh Pa3JIMYHbIE METOJbl, WHCTPYMEHTBI M 3allpoChl NpU TMOHMCKE H OTOOpe
uHpOpMallU¥ WM JAHHBIX W3 HMCTOYHHUKOB C YYETOM MPEJIOKEHHOW YueOHOW 3ajauu u
3a/IaHHBIX KPUTEPUEB;

BBIOMpATh, AHATU3UPOBATH, CHUCTEMATU3UPOBATh W HUHTEPIPETUPOBATH HHOOPMALINIO
Pa3IMYHbIX BUJOB U (POPM MpeACTaBICHUS;

CaMOCTOSITEJIPHO BBIOMpPATh ONTHUMAIbHYIO (OpMYy TpeAcCTaBiIeHUs HWHOpMAIUU |
WJUTIOCTPUPOBATH pElIaeMble 33auid HECIOKHBIMU CXEMaMU, AUarpaMMaMiy, UHOU rpadukoi u
UX KOMOMHAIUSMU;

OIICHUBATh HAAEKHOCTh MHQOPMAIMH O KPUTEPHSIM, MPEUIOKEHHBIM YUUTEIEM WIH
chOopMyITUPOBAHHBIM CAMOCTOSITENBHO;

3¢ (dEeKTUBHO 3aIOMUHATh U CUCTEMATU3UPOBATh HHPOPMAIHIO.

KoMMyHMKaTHBHbIE YHHUBeEpPCaJIbHbIE y4eOHble N1eiHCTBUSA

OO0menne:

COMOCTAaBJATh CBOM CYXKJACHHUS C CYKICHHSIMH JpPYrUX YYacTHHUKOB JMajora,
oOHapyXHBaTh pa3Iu4Ke U CXOACTBO MO3UIIHIA;

NyOIMYHO  TMPEACTaBIATh  PE3yAbTaThl  BBIMOJIHEHHOTO  ONbITa  (IKCIEPUMEHTA,
UCCIIeIOBAHUS, IPOEKTA);

CaMOCTOSITENIbHO BBIOMpATh (OopMaT BBICTYIJICHUS C YY4€TOM 3aJay MPE3CHTAUU U
0COOEHHOCTEH ayTUTOPUH U B COOTBETCTBHH C HUM COCTABIIATh YCTHBIE M MUCbMEHHBIE TEKCTHI C
HCII0JIb30BAHNEM WILTIOCTPATUBHBIX MAaTEPUAIIOB.

CoBMecTHast AEATEJIBHOCTD (COTPYTHUYECTBO):

MOHMMATh U HCIOJb30BaTh MPEUMYILIECTBA KOMAHIHOW M MHIUBUAYAJIbHOU pabOTHI MpH
peleHN KOHKPETHON MPoOJIeMbl, B TOM YHCIe IPU CO3/IaHUH HH(POPMALIMOHHOTO MPOIYKTa;

IIPUHUMATh 1eJIb COBMECTHON MH(OPMAIMOHHOHN NesATeNbHOCTH Mo cbopy, oOpaldoTke,
nepenaye, Gopmanuzanu WHGOpPMAIMK, KOJUIEKTUBHO CTPOUTH JEHCTBHS MO €€ JIOCTUKEHUIO:
pacrpenesaTh POy, J0TOBapUBATHCS, 0OCYKIATh MPOLIECC U PE3YJIbTAT COBMECTHOM paldOTHI;

BBITMIOJIHATE CBOIO 4acTh paboThl ¢ MHpopMarueld win MHGOPMAIMOHHBIM MPOIYKTOM,
JOCTUTasi KAYECTBEHHOTO pe3yJbTaTa 110 CBOEMY HAIIPaBJICHUIO U KOOPAMHUPYS CBOM JIEHCTBUS
C APYTUMH YJIEHAMU KOMaH/Ibl;



OIICHUBATh Ka4eCTBO CBOETO BKJIAJa B OOIIMI MHPOPMALIMOHHBIN MPOIYKT 10 KPUTEPHSIM,
CaMOCTOSTENIBHO C(HOPMYITUPOBAHHBIM YYaCTHUKAMU B3aUMO/ICHCTBUS;

CpPaBHUBATh pE3yJbTaTbl C MCXOAHOM 3aJadel M BKJIAJ KaXKIOTO WICHA KOMAaHAbl B
JOCTIDKEHUE PE3YNIbTaTOB, PaslelsiTh cdepy OTBETCTBEHHOCTH W TPOSBIATH T'OTOBHOCTH K
IIPEAOCTABIICHUIO OTUETA IIEPE] IPYIIION.

PeryisitTuBHble YHMBepcaJIbHbIe yueOHblIe AelicTBUS

Camoopranu3anusi:

BBISIBJIATH B )KU3HEHHBIX U YIEOHBIX CUTYAIHSIX POOIeMBI, TPEOYIOIIHE PEIICHHS;

OPUEHTUPOBAThCA B PA3IMYHBIX MOJXOJAaX K IPUHATHIO pEIIeHUH (MHAMBUYaIbHOE
[IPUHSATHE PEILICHUH, IPUHATUE PELIEHU B IPYIIIE);

CaMOCTOSITEJIBHO COCTABJIATh AJITOPUTM pELIEHUs 3aAayu (WM €ro 4acTh), BbIOMpATh
crocob pemeHuss ydeOHOM 3amaud ¢ y4€TOM HMEIOLIUXCS PECYpcoB M COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTUPOBATh MpeylaraéMble BApUaHThI PELICHUN;

COCTaBIIATh IUIAH JIEMCTBUH (IUIaH peaju3alid HaMEUYEHHOIO allfOpUTMa peleHus),
KOPPEKTUPOBATh MPEIOKEHHBIN aJTOPUTM C YUETOM IOTY4YE€HUs HOBBIX 3HAaHUN 00 M3ydyaeMOM
00BEKTE;

JienaTh BBIOOP B YCIOBMSIX MPOTHBOPEUMBON MH(OpMaIu U OpaTb OTBETCTBEHHOCTH 3a
pelieHue.

CaMoOKOHTPOJIb (pediekcus):

BIIJIETh CIIOCOOAMHU CAaMOKOHTPOJISL, CAMOMOTHBAIIMH U PEQIIEKCHH;

JlaBaTh OLIEHKY CUTYallUH U Mpeajiarath IiaH e€ N3MeHEeHHUS;

YUUTHIBATh KOHTEKCT M MPEABUAETh TPYJHOCTH, KOTOpPbIE MOTYT BO3HUKHYTh IpHU
pelieHny yueOHOM 3a1auu, aAaTHPOBATh PEIIEHUE K MEHSIOIINMCS 00CTOSITEbCTBAM;

OOBSCHATh TPUYUHBI JIOCTHKEHUS (HEIOCTH)KCHHS) PE3yabTaToB HHGOPMAITMOHHON
NeSITeNIbHOCTH, JaBaThb OICHKY HPHOOPETEHHOMY OIBITY, yMETh HAaXOAWUTh IMO3UTHUBHOE B
MPOU3OIIEANICH CUTYallUH;

BHOCUTH KOPPEKTUBBI B JIEATEIHHOCTH HA OCHOBE HOBBIX OOCTOSITENHCTB, U3MEHHUBIINXCS
CUTYaIi}, YCTAHOBJIEHHBIX OLINOOK, BO3HUKIINX TPYAHOCTEH;

OIICHUBATh COOTBETCTBUE PE3YJIbTATA IEJI U YCIOBHSIM.

OMOLMOHAJLHLIA HHTEJJIEKT:

CTaBUTH ce0sl HAa MECTO JPYroro yeiaoBeKa, MOHUMATh MOTHBBI 1 HAMEPEHUS IPYTroro.

IIpunsiTue ceds1 U APyrux:

OCO3HaBaTh HEBO3MOXKHOCTh KOHTPOJIUPOBATH BCE BOKPYI JaXe B YCIOBHSIX OTKPHITOTO
JOCTYyIA K JTI0OBIM 00béMaM HHGOPMAIIHH.

INPEAMETHBIE PE3YJIBTATbBI

K koHniy oGy4yenus B 9 kiiacce y oOyuatorierocsi OyayT cOpMUPOBAHBI CIEAYIOIINE YMEHHUS:
pa30buBaTh 3aJauMd Ha MOJ3aJaud, COCTaBISATh, BBIMOJHATH BPYUHYIO M Ha KOMIIBIOTEpE
HECJIO)KHBIE aJTOPUTMbl C HCIOJb30BAHUEM BETBJIICHUH, IMKIOB M BCIOMOTAaTEIbHBIX
QIITOPUTMOB JIJIS1 YIIPaBIEHUS UCTIOTHUTEISIMU, TaKUMU Kak Po6oT, Uepenarika, UepT&XHUK;
COCTaBIISATh M OTJKUBATH MPOTPAMMBI, PEAU3YIOIINE TUIIOBBIE aJTOPUTMBI 00paObOTKH
YHCIIOBBIX MOCTEI0BATEIHHOCTEN HIIM OJTHOMEPHBIX YHUCIOBBIX MACCUBOB (IIOMCK MAaKCHMYMOB,
MUHHUMYMOB, CyMMBI WM KOJIMYECTBA 3JEMEHTOB C 3aJaHHBIMU CBOICTBAMH) Ha OJHOM U3
s36IKOB MporpammupoBanus (Python, C++, Ilackans, Java, C#, IlIkonbHBII ANTOpUTMHYECKUN
S3bIK);
PacKpbIBaTh CMBICI MOHATHH «MOJIEIbY», «MOIAEITUPOBAHUE)», ONPEIEIATh BUIBI MOJCIIEH,
OIICHUBAThH aJICKBATHOCTHh MOJETH MOJIEIUPYEMOMY OOBEKTY U LEISIM MOJICTUPOBAHUS;
HCIOJIb30BaTh Tpadbl U JepeBbs A MOJCIHPOBAHMS CUCTEM CETEBOM M MEPAPXUUYECKOU
CTPYKTYpPBI, HAXOUTh KpaTyaimuii myTh B rpade;



BBIOMpATh CHOCOO MpeICTaBICHUs JAaHHBIX B COOTBETCTBHHM C IIOCTABJICHHOM 3amadeid
(TabnuIpl, CXeMbl, TpadUKH, TUArPaMMBbI) ¢ HCIIOJIb30BAHUEM COOTBETCTBYIONIUX MPOTPAMMHBIX
cpencTB oOpabOTKHU TaHHBIX;

WCIIOJb30BaTh 3JEKTPOHHBIC TAaONUIBI sl OOpabOTKM, aHalmM3a W BU3yaIH3alHUU
YHCIIOBBIX JIAaHHBIX, B TOM 4YHCIIE C BBIJCIICHHEM JHana3oHa TaOJIHIbl U YHOPSI0YMBAHUEM
(COpTHUPOBKOI) €T0 2JIEMEHTOB;

CO3/1aBaTh M TPUMEHSTh B DJCKTPOHHBIX TaOmUIax QOpMynsl Ui pPacdéToB ¢
WCIIOJIb30BAHUEM BCTPOCHHBIX apuPMeTHUecKux (QyHKIMNA (CyMMUpPOBAaHHE U  TOJCYET
3HaYeHWH, OTBEYAIOIIMX 3aJaHHOMY YCIOBHIO, CpeAHee apu(PMETHYEeCKOoe, IOUCK
MaKCUMaJIbHOTO M MHUHHMAaJbHOTO 3HAYEHUs), aOCOJIOTHOW, OTHOCHTEIbHOW, CMEHIaHHOU
ajipecaluy;

WCIIOJb30BaTh DJJIEKTPOHHBIC TAONHIBI JUIi YUCICHHOTO MOJICIMPOBAHUS B MPOCTHIX
3aJauax U3 Pa3HbIX MPEIMETHBIX 00acTe;

WCII0JIb30BaTh COBPEMEHHBIC HHTEPHET-CEPBUCHI (B TOM HYHCJIC KOMMYHHUKAI[MOHHBIC
CEpBHCHI, OOJIAYHBIC XPAHWJIHUINA JAHHBIX, OHJIAWH-TIPOrpaMMbl (TEKCTOBBIC W Trpaduueckue
peIaKToOpPhl, Cpebl pazpaboTKH)) B yueOHOM M TTOBCETHEBHOM JI€ATETLHOCTH;

MPUBOJIUTh TMPUMEPHI  HCIIOJIB30BAHUS TEOWH(POPMAIMOHHBIX CEPBHCOB, CEPBHCOB
rOCYJIapCTBEHHBIX YCIYT, 00pa30BaTelbHBIX CePBUCOB MHTEpHETAa B Y4EOHOW M MOBCETHEBHOM
NeSATeITbHOCTH,

WCTIONb30BAaTh  PA3JIMYHBIE CPEICTBA 3aIMUTHl  OT BPEIOHOCHOTO MPOTPAMMHOTO
o0ecrieyeHns, 3alIiIaTh MEPCOHATFHYI0 WH(MOPMAIMIO OT HECAHKIIMOHUPOBAHHOTO JOCTYNA H
€ro TMOCJIEJACTBUHM (pasriamieHusi, IOJIMEHbI, yTpaTbl JAHHBIX) C YYETOM OCHOBHBIX
TEXHOJIOTHYECCKHX M COIHAILHO-TICHXOJIOTHYECKUX aCIIeKTOB HCITOJIb30BaHUS CeTH MHTepHeT
(ceTeBass aHOHUMHOCTh, U(PPOBOH ClieZl, AYyTCHTUYHOCTh CyOBEKTOB M PECYPCOB, OMACHOCTh
BPEIOHOCHOTO KOJ1a);

pacrmo3HaBaTh IOMNBITKM U MPEAyNpexaaTb BOBIEUYEHHE ce0s M OKpYXKalolHX B
JNECTPYKTHBHBIE M KpUMHHAJIbHBIC (DOPMBI CETEBOM aKTUBHOCTU (B TOM 4YHCIE KHOEpOYJ/UIMHT,
(dumuHr).



TEMATHYECKOE IINTAHUPOBAHHME

MMOMOTar0T. YCTAHOBJICHUIO ,HO6pO)KCHaTCHBHOf/'I

Ne |HaumeHoBaHUe pa3/esoB U KosinuectBo yacos JJIEeKTPOHHBIE

n/m TeM NPOrpaMMbl Bcero|KouTposbHble|[IpakTudec| (1udposbie)

paboThbl Kue o6pa3oBaTesbH
paboTbl | bl€ PECYypChl

Pasgen 1.1lu¢poBasa rpaMOTHOCTb

1.1 [F'nobanbHas ceThb 4 0.5 0 Bu6bsnorexka  |YCTaHOBIEHHWE  JOBEPUTENBHBIX  OTHOIIECHHUH [ pynnossie,
WUHTEepHET U cTpaTeruu [JOK MEXIYy  YYHTEIeM  H| €ro  y4eHUKaMU, MHIUBHIyaJIbHBIC,
6e30MacHOro NMoBeJieHUs B https://m.edso |cocoGCTBYIOIMX — MO3UTMBHOMY — BOCHPHATHIOPaOOTa ¢  y4eOHUKOM,
Hel 0.ru/7f418516 |yuammmucs TpeGOBaHME M TIPOCHG YUHTEIS,[IPAKTHKYM.

MPUBJICUCHUIO MX BHUMAaHHUS K OOCYXIaeMOW Ha
ypoke uH(pOpMaIy, aKTUBU3AIAN 170
IIO3HABATEIILHOU IEATEILHOCTH.

1.2 |PaboTa B 2 0 1 Bu6snorexka  (IloOyxeHue MKOJIbHUKOB becena, IPYIIIOBHIE,
MHGOPMALMOHHOM LHOK WHINBUYAJIbHBIC.
IPOCTPAHCTBE https://m.edso coOmrofath Ha  ypokKe OOIIENPHUHSTHIE HOPMBI

o.ru/7f41a7do [1OBEACHUA, NpaBuIa oOILIeHUsT €O CTapIIUMU
(yuuTensiMu) W CBEPCTHHKAMHU (IIKOJbHHKAMHU),
MIPUHIIMIIBI yueOHOM JTUCIUTLIAHBI u
CaMOOpraHu3alllu.

HToro no pasaeny 6

Paszpen 2.TeopeTyeckre OCHOBbI HHPOPMATUKH

2.1 MogaenupoBaHUe KaK 8 0.5 1 Bu6sanorexka ([IpuMenenue Ha ypoke TrpymnmnoBoil paboTel wim| DpoHTadbHas paboTa
MeTO/, I03HAHUA [HOK paboThl B Tapax, KOTOpbIe y4yaT IIKOJbHUKOB[YYHTEIS C KJIACCOM,

https://m.edso |komanaHOM paboTe U B3aUMOJENCTBHIO C IPYTUMU[IPYIIIOBas pabora,
oru/7f41a7d0 |perpmu. Oecena, IPaKTUKYM.

HToro no pasaeny 8

Pa3aen 3.AJIropuTMbl 4 IPpOrpaMMmupoBaHue

3.1 |PaspaboTka aJropuTMoBu | 6 1 1.5 bubauoreka |Bxiatouenne B ypok mpouenyp, kKoropsle |KoinekTtuBHbIE,
nporpamMmm HOK IIOMOTAIOT TOJJIEPkKATh MOTHBALMIO JETEN K

https://m.edso |monyuenuro 3HaHUM, HATAKUBAHHMIO TTIO3UTHBHBIX paboTa B napax, becexa,
oru/7f41a7d0 |MeIMYHOCTHBIX  OTHOIIGHHWE B KJacce, JIHIAR-THHCCKAR HIPa.
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Ne |HaumeHoBaHMe pa3/esoB U KosinyecTBOo 4acoB JJIEeKTPOHHBIE
n/m TeM NPOrpaMMbl Bcero|KouTposbHble|[IpakTudec| (1udposbie)
PaGoThI Kue o6pa3oBaTesbH
paboTel | bl€ peCypchbl
arMoc(epbl BO BpeMs ypoKa.

3.2 |YnpaBnieHue 2 0 0 Bu6bsnorexka  |[YCTaHOBIEHHWE  JOBEPUTENBHBIX  OTHOIIEHUU [ pynnossie,

[IOK MEXIYy  YYHTEIeM W €ro  YYCHHKAMH,|UHIUBHUIYaJIbHBIC,
https://m.edso |ciocoGCTBYIOIMX — MO3UTMBHOMY — BOCHPHATUIOPa0OTa ¢  y4eOHUKOM,
oru/7f41a7d0 |ygammmucs TpeGoBaHMIT M TIPOCKO  YUMTENS,IPAKTHKYM.

MPUBJICUCHUIO MX BHUMAaHHUS K OOCYXIaeMOl Ha

ypOKe uH(pOpMaIy, aKTUBU3AIAN 170

ITO3HABATEIILHOM JESATEIIBHOCTH.

HToro no pasaeny 8

Pasaen 4. MHPopMauOHHBbIE TEXHOJIOTHH

4.1 [d/1eKTPOHHbIE TAOJIHUIIBI 10 1 4.5 Bubauorexka |[loOyxaeHne MKOJIbHUKOB becena, TPYIIIOBHIE,

LHOK VHIUBUyaJIbHbBIE.
https://m.edso coOmonaTh Ha  ypoke OOMICTIPHUHSTHICE  HOPMBI
o.ru/7f41a7do [1OBEACHUA, NpaBuIa oOLIeHUsT €O CTapIIUMU
(yuuTensiMu) W CBEPCTHUKAMHU (IIKOJIbHHKAMHU),
MIPUHIIMIIBI yueOHOM JTUCIUTLIAHBI u
CaMOOpraHu3alllu.

4.2 \UHdopMayroHHbIE 1 0 0 Bu6sinorexka ([IpuMenenue Ha ypoke rpymnmnoBoil paboTel wiu| PpoHTadbHas paboTa
TEeXHOJIOTUH B [IOK paboThl B mapax, KOTOPbIE ydaT IIKOJbHUKOB|yYUTEINS C KJIACCOM,
COBpeMEHHOM 00611ecTBe https://m.edso |komangHOM paboTe U B3aUMOJENCTBHIO C IPYTUMU[IPYIIIOBas pabora,

oru/7f41a7d0 |gerpmu. Oecena, MPaKTUKYM.

HToro no pasaeny 11

Pe3epBHOE BpeMs

OBIIEE KOJIMYECTBO YACOB 33 3 8

[10 [TPO'PAMME



https://m.edsoo.ru/7f41a7d0
https://m.edsoo.ru/7f41a7d0
https://m.edsoo.ru/7f41a7d0
https://m.edsoo.ru/7f41a7d0
https://m.edsoo.ru/7f41a7d0
https://m.edsoo.ru/7f41a7d0

IHOYPOYHOE INVTAHUPOBAHMUE

No
n/n

Tema ypoka

KoJsinuecTBO 4acos

Bcero

KonTtpos
bHbIE
paboThl

[IpakTHy
ecKue
paboThl

Jarta
W3y4eHUus

JJIeKTpOHHbIE U PPOBbIE
o6pasoBaTesibHbIE

pecypchl

[IoBTOpEHME U3YYEHHOTO
MaTepuasa 3a Kypc 8
KJ1acca.

0

0

04.09.2025

BxoHada KOHTpoJIbHAdA
pa6oTa. ['JiobanbHas ceThb
HuTtepHert. [P-agpeca
y3JI0B.

0.5

11.09.2025

bubanoreka LHOK
https://m.edsoo.ru/8a17b578

CeTeBoe XpaHeHUe JaHHBIX.

NHdpopManmoHHas
6e301aCHOCTb

18.09.2025

YyeT noHATHSA 06
MHPOPMAIMOHHOHN
6€e30MaCHOCTH NMPHU
CO3/IaHU U KOMILJIEKCHBIX
MHGOPMALIMOHHBIX
00'EKTOB B BU/Ie BeO-
cTpaHull. PemieHue
HEKOTOPbIX BUJIOB 33J]JaHUS
Ne7 u3 OI'3.

25.09.2025

Bubl 1eTe/IbHOCTH B
cetu UHTEpHET

0.5

02.10.2025

bu6smoTteka LIOK
https://m.edsoo.ru/8a17b8e8

O6./1a4HbIe TEXHOJIOTHUH.
HUcnonb30BaHKe OHJIANH-
oduca a5 pa3paboTKU
JIOKYMEHTOB

0.5

09.10.2025

MO,ZLEJII/I U MOoJeJINPpOBaHHE.

Knaccudukanuu Mmozenen

16.10.2025

bu6smoTteka LIOK
https://m.edsoo.ru/8a17be06

Ta6sM4HbIE MOIEH

23.10.2025

Paspa6oTka
OJJHOTAOJIMYHOM 6a3bl
JaHHbIX. CocTaB/IeHUE
3aMpocoB K 6a3e JaHHbIX

06.11.2025

10

['pad. BecoBast maTpu1a
rpada. livHa nyTyu Mexay
BepUIMHAMU rpada.
BrruucsiieHne KoM4YecTBa
IyTell B HallpaBJIEHHOM
allMKJINn4YecKoM rpade

13.11.2025

11

JlepeBo. I[lepe6op
BAapUAHTOB C MIOMOIIbIO
JlepeBa

20.11.2025

12

PemieHue 3a/1a4 Ha rpadbl.
Pemenue 3aganuit N2 4 u
N29 u3 OI'3.

27.11.2025



https://m.edsoo.ru/8a17b578
https://m.edsoo.ru/8a17b8e8
https://m.edsoo.ru/8a17be06

Ne Tema ypoka KosimyecTBO 4acoB Jara JJIeKTpOHHbIE IUPPOBHIE
n/n Bcero| KonTpous | [IpakTuy| H3y4eHHs obpa3oBaTeJsibHbIE
bHbIE ecKue pecypcbl
paboThl | paboThI
13 |MaTtemarTun4eckoe 1 0 0 04.12.2025
MO/ieJIMpOBaHUe. JTalnbl
KOMIIbIOTEPHOTO
MO/JIeJIMPOBaHUS
14 |0606u1eHUE U 1 0.5 0 11.12.2025
chcTeMaTH3alMs 3HaHUH.
KoHnTposibHas paboTa 3a
nepBoe MnoJiyrojiie
15 |Pas6ueHue 3ajauyu Ha 1 0 0 18.12.2025
noa3agadu. CocraBjieHHe
QJITOPUTMOB U IPOTPaAMM C
MCIIOJIb30BaHHUEM
BETBJIEHUH, LIUKJIOB U
BCIIOMOTaTeJbHbIX
aJITOPUTMOB
16 |OgHOMEpHBIE MAacCUBBI 1 0 0 25.12.2025 [bubsuoTteka LIOK
https://m.edsoo.ru/8al7cc3e
17 |TunoBble aITOPUTMBI 1 0 0.5 15.01.2026
06pabOTKH MacCUBOB
18 |CopTHpoBKa MaccHBa 1 0 0.5 22.01.2026
19 |O6paboTka noToka JaHHbIX| 1 0 0.5 29.01.2026
20 |0O6061IEeHNE U 1 1 0 05.02.2026
cucTeMaTH3alys 3HaHUH.
KoHTposibHas paboTa no
TeMe «Pa3paboTka
aJITOPUTMOB U IPOTpaMM»
21 |Yupassenue. CUruHad. 1 0 0 12.02.2026
O6paTHas cBSI3b
22 |Po6oTHU3HMpOBaHHbIE 1 0 0 19.02.2026 \bubauoTteka [JOK
CUCTEMBI https://m.edsoo.ru/8a17d602
23 |D/IeKTpOHHbIE TAOJIUIIbI. 1 0 0.5 26.02.2026 |bubaunoTteka [JOK
TuIbl JaHHBIX B TYEHKax https://m.edsoo.ru/8a17d710
3JIEKTPOHHOM Ta6JIMIIbI
24 |PemakTUpOBaHUE U 1 0 0.5 05.03.2026
dbopMaTHpoBaHHUe TabJIUI]L
25 |Bcrpoennsblie pynkuuu gas | 1 0 0.5 12.03.2026
NOKCKa MaKCUMyMa,
MHUHHUMYMa, CYMMBbI U
cpeZiHero
apudmMeTUYECKOro
26 |CopTUpOBKa U 1 0 0.5 19.03.2026

bunbTpanus JaHHBIX
B Bbl/IeJIEHHOM JiMana3oHe



https://m.edsoo.ru/8a17cc3e
https://m.edsoo.ru/8a17d602
https://m.edsoo.ru/8a17d710

Ne Tema ypoka KosinyectBo 4acoB Jara JJIeKTpOHHBIE U PPOBbIE
n/n Bcero| KonTpous | [IpakTuy| H3y4eHHs obpa3oBaTeJsibHbIE
bHbIE ecKue pecypcbl
paboThl | paboThI
27 |[locTpoeHune guarpamMm v 1 0 0 26.03.2026
rpadMKOB B 3JIEKTPOHHBIX
TabJHLax
28 |OTHOCUTe/IbHAA, 1 0 0.5 09.04.2026
abCo/II0THAsA U CMellaHHas
aJipecanus
29 |YcioBHbBIE BBIYMC/IEHUA B 1 0 0.5 16.04.2026
3JIEKTPOHHbBIX TabIHIIAX
30 |06paboTKa 60OJIBIINX 1 0 1 23.04.2026
HabOpOB JJaHHbIX. PellieHue
3aganua Ne14 u3 OI'd
31 [YucseHHOe 1 0 0.5 30.04.2026
MO/JieJIMPOBaHUE B
3JIEKTPOHHBIX TA0JIUIAX.
00606111eH1e U
cucTeMaTH3alUs 3HaHUH.
32 |06o61ieHue U 1 0 0 07.05.2026
cucTeMaTH3alys 3HaHUH.
33 |AToroBsas KOHTpPOJIbHAsA 1 1 0 14.05.2026
paboTa
34 |Posib MHGOPMALIMOHHBIX 1 0 0 21.05.2025 [bubauorteka LJOK
TEeXHOJIOTUM B pa3BUTHUHU https://m.edsoo.ru/8al7ed54
3KOHOMHKH MHUPA, CTPaHBbI,
peruoHa
OBILIEE KOJIMYECTBO YACOB 34 3 8
[10 [TPOT'PAMME

INPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHMUSA
OCHOBHOM OBPA3OBATEJABLHOM IPOT'PAMMBI

Ko .
I f)[Be SEMOr0 IIpoBepsiemble IpeaAMeTHbIE Pe3yJbTAThl 0CBOCHHUSI OCHOBHOM
posep o0pa3oBaTebHON MPOrPaMMbl OCHOBHOT'0 00111er0 00pa3oBaHus
pe3yJbTara
1 [To reme «lludpoBasi r(paMOTHOCTH
Hcnonb30BaTh COBpEMEHHBIE HMHTEPHET-CEPBHUCHI (B TOM 4YHUCIE
11 KOMMYHHMKAIIUOHHBIE ~CEpPBHUCHI, OONAYyHbIE XPAHUIUINA JAHHBIX,
' OHJIAWH-TIpOTpaMMbl (TEKCTOBBIE M TpadUUYECKUE PENAKTOPBI, CPEIbl
pa3paboTKu) B yueOHOI 1 MOBCEIHEBHOM JEATEIHLHOCTH
[IpuBOIUTE IPUMEPHI UCMIOIB30BAHUS TEOMH(POPMAIIMOHHBIX CEPBHUCOB,
1.2 CEPBUCOB TOCYIApPCTBEHHBIX yCIyr, 00pa3oBarelbHBIX CEPBUCOB
WurepHera B yueOHOW U IOBCETHEBHOM JESITEILHOCTH
1.3 Hcnonp30BaTh  pasivyHbIE CPEACTBA  3alUTBl  OT BPEAOHOCHOTO



https://m.edsoo.ru/8a17ed54

MPOrpaMMHOTO OOECTIeUeHUs, 3allUIIaTh MEPCOHATBHYIO0 HH()OPMAIIHIO
OT  HECAaHKIMOHMPOBAaHHOTO  JIOCTyla W  €ro  IOCIEACTBUil
(pasmiamieHusi, NOAMEHBI, YTPaThl JaHHBIX) C Y4YETOM OCHOBHBIX
TEXHOJIOTHUYCCKUX u COIIMAJIbHO-TICUXOJIOTHUYCCKUX ACIICKTOB
UCTIONB30BaHus ceTu MHTepHeT (ceTreBass aHOHMMHOCTbB, IH(POBOI
clell, AayTeHTHYHOCTh CyOBEKTOB M  PECypcoB,  OIIACHOCTb
BPEIOHOCHOT'O KO/1a)

1.4

PacriozHaBaTh MONBITKM U MpEayNpexJaTb BOBJIeUeHUE ceds U
OKpPYXAIOIUX B JECTPYKTUBHBIE W KPUMHHAIBbHBIE (DOPMBI CETEBOM
AKTUBHOCTH (B TOM 4KcJie KHOEpOYIIIMHT, (DUIITMHT)

[To reme «TeopeTnueckue 0CHOBBI HH()OPMATHKI

2.1

PackpeiBaTh  CMBICT  TMOHATHH  «MOJENBY,  «MOJEITUPOBAHUEN,
OHpGI[GJ'ISIT b BUIbI MO)IGJ'ICI\/'I, OLICHUBATH AACKBAaTHOCTh MOJICIIU
MOJICTIUPYEMOMY OOBEKTY U IEJISIM MOJACITUPOBAHHS

2.2

Wcnonb3oBaTh rpadsl U JepeBbsl sl MOJICIMPOBAHUS CUCTEM CETEBOM
U UepAPXUUYECKON CTPYKTYpPhl, HAXOUTh KpaTYalluii myTh B rpade

[To Teme «ANTOpUTMBI M TPOIPAMMHUPOBAHUE

3.1

Pa30buBath 3amaun Ha MOJ3aJa4, COCTABIATh, BBIINOIHITH BPYYHYIO U
Ha KOMIIBIOTEPE HECIOXKHBIE QJITOPUTMBI C  HUCIHOJIb30BAaHUEM
BETBJICHH, IUKJIOB U BCIIOMOTaTeJIbHBIX AJITOPUTMOB JUISl YIIPABJICHUS
WCTIOJTHUTEIIAMHU

3.2

CocTaBnsATh M OTJIKUBATh MPOTPAMMBI, PEATU3YIOIINE THIIOBBIC
QITOPUTMBI ~ OOpPa0OTKM  YHCIIOBBIX  IMOCJIEAOBATEIBHOCTEH  WIIH
OJTHOMEPHBIX YHCIIOBBIX MAacCHBOB (TIOMCK MaKCHMYMOB, MUHUMYMOB,
CYMMBl WJIM KOJIMYECTBA JJIEMEHTOB C 3a/JlaHHBIMH CBOWCTBAMH) Ha
OJTHOM U3 s3bIKOB mporpammupoBanus (Python, C++, Ilackans, Java,
C#, lllkonbHBIN ANrOpUTMHYECKUH SI3BIK)

[To reme «MHpOpMAIIMOHHBIE TEXHOJIOT UM

4.1

BeiOupares cnoco0 mpencTaBieHHS JaHHBIX B COOTBETCTBHU C
MOCTaBJICHHOMW 3amaueil (TaOnuIbl, CXeMbl, TpaduKu, AHMArpaMMBbl) C
UCIIOJIB30BAHMEM  COOTBETCTBYIOIIMX  MPOTPAMMHBIX  CPEICTB
00pabOTKU TaHHBIX

4.2

Hcnonb30BaTh 3MEKTPOHHBIE TaOMMIBI Uil 0OpaOOTKH, aHalu3a |
BU3yallM3allUd YHCIOBBIX JaHHBIX, B TOM 4YHUCIE C BbIACICHUEM
IUana3oHa TaONuIbl U YHOPSAAOYMBaHHEM (COPTHUPOBKOM)  €ro
AIIEMEHTOB

4.3

CoznaBarh W NPUMEHATH B DIEKTPOHHBIX TaOnMuuax QGopMynbl s
pacy€ToB C HCIOJB30BAHUEM BCTPOCHHBIX apuU(pMETHUEeCKHX (PYHKIUI
(cymmupoBaHUME U TOJACYET 3HAYCHUH, OTBEYAIOIIUX 33JaHHOMY
YCIIOBHUIO, CpeAHee apu(MeTHyeckoe, TMOWCK MaKCHUMaJlbHOTO U
MUHUMAJIBHOTO 3HAYEHUs), a0COMIOTHON, OTHOCUTEIHHOM, CMEIIaHHOM
azpecaiuu

4.4

Hcnons3oBath AJICKTPOHHBIC Ta6J'II/II_IBI JJIA YHUCJICHHOI'O
MOACIUPOBAHHS B IMTPOCTHIX 3aa4aX U3 PA3HBIX NPECAMCTHBIX oOmacreit

INPOBEPAEMBIE JIEMEHTbBI COAEPKAHU S

9 KITIACC




Kon

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUSA

[udposasi rpaMOTHOCTD

1.1

I'moGameHast cers Wutepner. IP-agpeca y3noB. CereBoe XpaHEHHE JaHHBIX.
MerTo/1bl MHIMBUAYaIbHOTO U KOJUIEKTUBHOIO Pa3MELICHNUs HOBOM MH(opMaluy B
Wurepnere. bonblime naHHble (MHTEpHET-JaHHbIE, B YaCTHOCTU JAaHHBIE
COLIMAJIbHBIX CEeTEN)

1.2

[Tonsitne 00 wHPOPMANMOHHONW O€30MACHOCTH. YTPO3bl HH(POPMAIMOHHON
0€301MacHOCTH TPHU padboTe B TI00ATBHON CETH U METOJIbI MPOTHUBOICHCTBUS WM.
[IpaBuia Ge3omacHOW ayTeHTH(UKAIUMU. 3alIWTa JTUYHON HH(POpPMANUU B CETH
HNurepner. be3omacHble  cTparerud  moBeneHUss B cetd  MHTepHer.
[Ipenymnpexxaenrie BOBIEUEHHUS] B JIECTPYKTHUBHBIE M KPUMHUHAJIbHBIE (DOPMBI
CETeBOM aKTUBHOCTH (KMOEpOYIITUHT, (PUIMHT U Ipyrue GopMbl)

1.3

Bunsr nestensHoctn B MHTEepHETE. HTEpHET-CEPBUCHI: KOMMYHUKAIIMOHHBIE
cepBHUCHl (IOYTOBasi Ciy:k0a, BUIEO-KOH(PEPEHI-CBSI3b U JPYrue), CIpaBOUHbIE
CIyKObl (KapThl, pAaclUCaHUi U JpYyrue), IOUCKOBBIE CIIY)KOBI, CIIYyKObI
OOHOBJIEHUSI TPOTrpaMMHOro obecredeHus H JApyrue ciyxO0bl. CepBHUCH
rocyaapcTBeHHbIX yciryr. OOmaydbie XpaHminia JaHHbIX. CpescTBa COBMECTHOM
pa3paboTku TOKyMeHTOB (oHiaiH-o¢uchl). I[IporpammHoe oOecrieueHue Kak
BeO-CepBHC: OHJIAfHOBBIE TEKCTOBbIE M TpadUUEeCKHUEe pPENaKTOpPbl, Cpelbl
pa3paboTKu mporpamm

Teopernueckre 0CHOBBI HHPOPMATUKH

2.1

Mopnens. 3amaun, pemaeMble C MOMOIIBIO MojenupoBanus. Krnaccubukammum
Mozeneld. MarepuanbHble  (HaTypHbl€) W HMHQPOPMAIMOHHBIC  MOJECIIH.
HenpepsiBHbIE W nuckpeTHble Mozaenu. Mmuranmonueie mopaenu. Wrposbie
mozaenu. OIleHKa COOTBETCTBUSI MOJCIH MOJCIUPYEMOMY OOBEKTY U IEIsIM
MOJICITUPOBAHUS

2.2

Tabmuunasie Mogenu. Tabnuia Kak MPeICTaBICHUE OTHOIICHUS

2.3

ba3pl nanupix. OTOOp B Talnuie CTPOK, YIOBIETBOPSAIOIIUX 33JaHHOMY
YCIIOBUIO

2.4

I'pad. Bepmuna, pebpo, myrs. OpHEHTHPOBAHHBIE ¥ HEOPUEHTHPOBAHHBIC
rpadsl. Jlimaa (Bec) peOpa. BecoBas marpuma rpada. JnmuHa myta mexmy
BepmuHaMu rpada. [louck ontumanbHoro mytd B rpade. HauanbHas BepmuHa
(MCTOYHWK) W KOHEYHas BepIIMHA (CTOK) B OPHEHTHPOBAHHOM rpade.
Bprunciienue KoJim4ecTBa myTel B HaIpaBJICHHOM allMKIMYECKOM Trpade

2.5

Hepeso. Kopenb, BepimmHa (y3en), auct, pedpo (myra) nepeBa. Beicota nepesa.
[onnmepero. Ilpumepsl wucnonb30BaHUS AepeBbeB. llepebop BapuaHTOB C
TIOMOIIIBIO JIepeBa

2.6

[lonstue Mmaremaruyeckol Mmozaenu. 3ajaud, peUIaeéMble C  HOMOIIbIO
MaTeMaTu4ecKkoro (KOMITBIOTEPHOTO) MOJIETUPOBAHMUSL. OTtnuune
MareMaTu4eckol MoAenr OT HAaTypHOH MOJAENM M OT  CJIOBECHOTIO
(luTepaTypHOro) onMcaHus 0ObeKTa

2.7

OTaIbl KOMIIBIOTEPHOTO MOJCIHUPOBAHUA: TIOCTAHOBKA 3aJda4u, IIOCTPOCHUC
MaTeMaTU4ECKOM MOACIIH, nporpamMmmHasd pcain3anus, TCCTUPOBAHUC,
IMPOBCACHUC  KOMIIBIOTCPHOTO  OKCIICpUMCHTA, aHAJIUW3 Cro pce3yibTaToB,
YTOUYHCHHUEC MOJCIIN

AJTOPUTMBI U IPOTPAMMHUPOBaHHE

3.1

Pa30uenne 3aga4ru Ha MnoJa3aigaqdu. CocraBicHue AJITOPUTMOB U TIporpaMm C
HUCIIOJIB30BaAHUEM BCTBHCHHﬁ, OUKJIOB W BCIIOMOTAaTCIbHBIX aJITOPUTMOB JIA
YIIPpaBJICHUA UCIIOJIHUTCIICM WJIKM JPYT'UMHU UCTTOJTHUTCIISIMU




3.2

Tabnmuunbie BenmuuwmHbl (MaccuBbl). OmHOMepHBIE MaccuBBl. CoOCTaBICHHE W
OTJaJIKa TPOTpPaMM, PEATU3YIONMIMX THUIIOBBIE  AJITOPUTMBI  00pabOTKH
OJIHOMEPHBIX YHUCJIOBBIX MACCHBOB, Ha OJIHOM U3 SI3bIKOB MPOTPAMMHPOBAHUS
(Python, C++, Ilackamb, Java, C#, IllkonbHbI# AJTOPUTMUYECKUN SI3BIK):
3aIoJHEHNE YHUCJIOBOTO MAacCHUBa CIIy4aHBIMM YHCJIaMH, B COOTBETCTBUHU C
dbopMyiiol Wi MyTéM BBOJIA YUCEN, HAXOXKJICHUE CYMMBI 3JICMCHTOB MAacCHBA,
JIMHEWHBIA TTOMCK 33JJaHHOTO 3HAUYEHHS B MACCHBE, MOJACUYET DJIEMEHTOB MacCHBa,
VAOBJICTBOPSIOIIMX ~ 33aJaHHOMY  YCIIOBUIO, HAaXOXKJACHHE MHHHUMAJIBHOTO
(MakcuManpHOTO) ’neMeHTa Mmaccuba. CopTUpoBKa MaccHBa

3.3

OOpaboTka NOTOKAa JAaHHBIX: BBIYMCIEHUE KOJIMYECTBA, CYMMBI, CPEIHEro
apu(METHIECKOTO, MHUHUMAIBHOTO M MaKCHMAaJIbHOTO 3HAYCHHS SIIEMEHTOB
MIOCIIEIOBATEIbHOCTH, Y/IOBIETBOPSIOMNX 33JaHHOMY YCIOBHUIO

3.4

VYopasnenue. Curnan. OOparHas cBa3b. llodydyeHue curHaioB oT LU(POBBIX
JIaTYuKOB (KacaHWs, pACCTOSIHHMSA, CBETa, 3BykKa U jpyroro). IIpumepsr
WCTOJB30BaHUSl TPUHIMIIA OOpaTHOW CBS3M B CHCTEMax  YIpaBICHUS
TEXHHYECKUMHU YCTPOHCTBaMH, B TOM 4Hcle B poOororexHuke. I[Ipumepsr
POOOTHU3NPOBAHHBIX CUCTEM (CHCTEMA YIPABICHUS TBMKCHUEM B TPAHCIIOPTHOM
CHCTeMe, CBapodYHas JIMHHUS aBTO3aBOJAA, ABTOMATH3MPOBAHHOE YIPaBICHHE
OTOIIJICHHEM JIOMa, aBTOHOMHAsI CUCTEMa YIPaBJICHHS TPAHCIIOPTHBIM CPEICTBOM
U JApYTUe CUCTEMBI)

HNHudbopmanimoHHble TEXHOJIOTUU

4.1

[TonsitTne 06 »nMeKTpPOHHBIX TabnauIax. TUMBI JaHHBIX B slYEHKax 3JIEKTPOHHOM
tabmuipl. PemakrupoBanue u GopmarupoBanue tabnui. BerpoeHnHbie GyHKIIMN
JUIA TIOMCKa MAakCMMyMa, MHUHUMYyMa, CyMMBbI U CPEIHETO apu(pMEeTHUECKOTO.
CopTupoBKa JaHHBIX B BBIIEICHHOM aAuamnazoHe. lloctpoenune numarpamm
(rucrorpamMma, KpyroBas audarpamMma, TOY€YHas JuarpamMma). Bpibop Ttwuma
JarpamMmbl

4.2

[IpeobOpazoBanne dopmyn npu komupoBanuu. OTHOCUTENbHAS, aOCOJMIOTHAS W
CMEIIaHHAs aJipecalus

4.3

VYcoBHBIC BBIYMCIICHUS B IEKTPOHHBIX TaOnumax. CyMMUpOBaHHE W IMOJCYET
3HAUEHWH, OTBEUAIOIIUX 3aJaHHOMY YcioBHI0. OOpaboTka OOJBIIMX HAOOPOB
JMaHHBIX. UMCIICHHOE MOJICIIMPOBAHKE B AJICKTPOHHBIX TallIUIax

4.4

Posib mHGOpMAIIMOHHBIX TEXHOJOTHUH B PAa3BUTHM SKOHOMHUKU MHpA, CTpPAaHBI,
peruona. OTkpbIThIE OOpazoBarenbHble pecypebl. [Ipodeccun, cBszaHHble C
uHbopMaTHUKO W WH(OPMALMOHHBIMU  TEXHOJIOTHUSAMHU:  BeO-Iu3aiiHep,
OPOrPaMMUCT,  Pa3pabOTYUK  MOOWIJIBHBIX  NPUIIOKEHHM, TECTUPOBIIUK,
aApPXUTEKTOP MPOTrPAMMHOTO 00€CIeUeHUs, CHEIHUATUCT IO aHaJIu3y AaHHBIX,
CUCTEMHBIH aJIMUHUCTPATOP

ITPOBEPAEMBIE HA OI'D I1IO UHO®POPMATHUKE TPEBOBAHMUS K PE3YJIBTATAM
OCBOEHMSI OCHOBHOI OBPA3OBATEJIbHOI INPOI'PAMMBI OCHOBHOI'O

OBIIEI'O OBPA30OBAHUS
Kon IIpoBepsiemble TpeOOBaHNS K NPEAMETHBIM pe3yabTaraM 0a30B0ro
NPOBEPSIEMOro YPOBHSI OCBOEHHSI OCHOBHOIi 00pa3oBaTe/ibHOIi MPOrpaMMbl
TpeOOBaHHUS OCHOBHOTI0 0011ero oopasosanus Ha ocHoBe PI'OC

3HaTh (MIOHUMATh)

Bnanenne OCHOBHBIMM MHOHATHSAMH: WH(pOpManus, Iepeaaya,
XpaHeHue u o0paboTka MHPOPMAIUH, aJTOPUTM, MOJIENb, LU(POBOH
OpPOAYKT M MX UCMHOJNb30BaHHE JUISI peIHIeHUs y4eOHBIX U
MPAKTUYECKUX 33134




1.2

BJIaI[eHI/Ie IOHATUAMMU: BbBICKAa3bIBAHUC, JIOTUYCCKasd  OIICpalusd,
JIOTUYCCKOC BBIPAKCHUC

YMmern

2.1

YMeHHe omepupoBaTh E€AWHUIIAMH H3MEpPEeHUs WH(POPMALMOHHOTO
00bEMa U CKOPOCTH IEpeIauu JaHHbIX

2.2

YMeHue 3anuchiBaTh M CpaBHUBaTh Ienbie yucia oT 0 mo 1024 B
Pa3IUYHBIX MTO3UIIMOHHBIX CUCTEMAaX CYUCIICHUSI C OCHOBAaHUSIMH 2, &,
16, BBIMIOHATH apu(PMETHISCKHUE OTICPAIlUU HAJl HUMU

2.3

YMeHue KoaupoBarb M JIEKOJMPOBaTh COOOILEHUS 10 3aJlaHHBIM
OpaBWiaM; [IOHUMAHUE OCHOBHBIX IPUHIUIIOB  KOAUPOBAHUS
nH(}OpMaIMU pa3InYHON IPUPOJIbI: TEKCTOBOH, rpaduueckoit, ayauo
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YMeHHe 3anuchiBaTh JIOTMYECKHE BBIPAXKECHHUS C HMCIOJIb30BAHHEM
JU3BIOHKIINHA, KOHBIOHKIIMM M OTPULAHUA, ONPEACIATh UCTHHHOCTh
JIOTUYECKUX BBIPA)KCHUHM, €CIIM W3BECTHbl 3HAYEHUS HWCTUHHOCTU
BXOJSIIMX B HErO MEPEMEHHBIX, CTPOUTh TAOIUIIBI UCTUHHOCTH JUIS
JIOTUYECKUX BBIPAKEHUM; 3allMCBhIBaTh JIOTMYECKUE BBIPAXKECHUS Ha
M3y4aeMOM SI3bIKE ITPOrPaMMHUPOBAHUS

2.5

YMeHue CcoCTaBlATh, BBINOJHATH BPYYHYIO U Ha KOMIbIOTEpE
HECJOXHBIE  aIrOPUTMBl  JUIsl  YOPABIEHUS  HCIOJHUTENISIMU
(UYepenamika, YepréxHuUK H [Apyrue); cosgaBaTb U OTIAKUBAThH
MPOrpaMMbl Ha OJJHOM U3 sI3bIKOB mporpammupoBanus (Python, C++,
[Mackans, Java, C#, IkonabHbIH AJNTOpUTMHUECKUH  SI3BIK),
pean3yIole HECIO0KHbIE aITOPUTMBI 0OPaOOTKN YUCIIOBBIX JAHHBIX
C HCHOJb30BaHUEM IIMKJIOB M BETBICHWH; YMEHHE pa3OMBaTh 3a/au
Ha MO0/3a/lauy, UCIOJIb30BaTh KOHCTAHTHI, IEPEMEHHBIC U BBIPAXKECHUS
pa3UYHBIX  TUMOB  (YMCIOBBIX, JIOTMYECKUX, CHMBOJIBHBIX);
aHAJM3UPOBaTh NPEAJIOKEHHBIH  AITOPUTM, ONPEAENsATh, Kakue
pe3ynpTaTtel  BO3MOXKHBI TPH  3aJaHHOM MHOXECTBE MCXOJHBIX
3HAYCHUU

2.6

YMeHue 3amucaTh Ha HM3y4aeMOM  SI3bIKE  IPOrpaMMHUPOBaHUS
QITOPUTMBI MIPOBEPKU ACTUMOCTH OJHOTO IIEJIOT0 YHCla Ha JIPYroe,
IPOBEPKU HATypalIbHOTO 4YHCIa Ha MPOCTOTY, BblAeNneHus mudp us3
HATypaJibHOTO YHCJIa, MOMCK MAaKCUMyMOB, MHHHUMYMOB, CYMMBbI
YHCIIOBOM MOCJeI0BATEIbHOCTH

2.7

Bnagenue ymeHueM OpHEHTHPOBATHCS B HEPAPXUUECKON CTPYKTYpe
(aitnoBoit cucrteMsbl, padotars ¢ (hailI0BON CHUCTEMOM MEPCOHAIBHOTO
KOMIIbIOTE€pa C UCHOJBb30BaHMEM rpaduueckoro wuHTepdeiica, a
MMEHHO: CO3/1aBaTh, KOMUPOBaTh, IepeMellaTh, MEePEeHMEHOBLIBATD,
yAASATh U aQpXUBUPOBATH (haillibl U KaTaJIOTH

2.8

Bnanenue YMCHUAMU U HaBbIKAMU UCIIOJIb30BAHUA I/IH(I)OpMaI_[I/IOHHBIX
U  KOMMYHUKAIIUOHHBIX  TEXHOJIOT 1507 QNI 1) 6 IOUCKa, XpPaHCHUA,
O6pa6OTKI/I U niepciain U aHaJin3a pa3IMYHbIX BUIOB I/IH(pOpMaL[I/II/I

2.9

YMeHue BbIOUpaTh Coco0 MPEACTaBIEHUS JaHHBIX B COOTBETCTBUU C
NOCTaBJICHHOM 3ajaueil (Tabmuipl, cXembl, TpauKH, IUarpaMmsl)
UCIIONb30BAaHUEM  COOTBETCTBYIOIMX  IPOTPAMMHBIX  CPEJICTB
00pabOTKHU JaHHBIX

2.10

YMmenue  ¢opmanu3oBaTh U CTPYKTYPUPOBaTh  HMH(OpPMAIHIO,
UCHOJB3Yyd DICKTPOHHBbIE TaOMMUbl A1 OoOpaboTKM, aHalM3a M
BU3yaJHM3allMM YHCJIOBBIX JAaHHBIX, B TOM YHCIE C BBIJCICHHEM
JMana3oHa TaOMUIbl M YIOpPsIOYMBaHMEM (COPTUPOBKOM) ero




SNIEMEHTOB; YMEHHE MPUMEHSTH B JIEKTPOHHBIX TaOIUIaX (OPMYIIBI
JUIS  pacd€ToB C  HKCIOJB30BAaHMEM  BCTPOCHHBIX  (DYHKIIWH,
a0COJIFOTHOM, OTHOCHUTEIBHON, CMEIIaHHOW a/IpECaIliy; MCII0JIb30BATh
SHGKTPOHHBIC Ta6JII/II_[bI JJIA YUCIICHHOT'O MOI[GJII/IpOBaHI/ISI B HpOCTBIX
3aJ1ayax U3 pa3HbIX MIPEIMETHBIX 00IacTeit

HEPEYEHD 2JIEMEHTOB COAEP/KAHUS, IPOBEPAEMBIX HA OI'D 11O

NH®OPMATUKE

Kon

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUSA

Hudposast rpaMOTHOCTH

#H#Par###1.1

@aitnibl 1 manku (karajoru). [IpuHIMIBI TOCTpoeHHs (ailIoBBIX
cucteM. [TomHoe ums daitna (manku). [1yte x ¢aitny (manke). Padora ¢
(daiimaMu M KaTraJoraMH CpPEACTBAMU OMNEPAIIMOHHOW CHUCTEMBI:
CO3/1aHKE, KONIMPOBaHUE, MepeEMEIIeHUE, IEPEUMEHOBAaHUE U ylaJeHUe
¢daitnoB u mnanok (karajoro). Tumbsl @QaitnoB. CpoiicTBa (haiiios.
@aitnoBelii MeHemxkep. [louck QaiinoB cpeacTBaMu ONEpallMOHHON
CUCTEMBI

1.2

O6benunenre komnbeloTepoB B ceTh. Ceth MHTEepHET. Beb-cTpanwiia,
BeO-caiit. CtpykTypa aapecoB BeO-pecypcoB. bpaysep. IlouckoBwie
cucrembl. llonck wWHQoOpManuu 1O KIIIOYEBBIM CJIOBaM M IO
n3obpaxenuto. JloctoBepHOCTh HH(OpPMAaLMK, TOIYYEHHOH U3
Hurepnera. [P-anpeca y3noB. CeTeBoe XpaHEHUE JaHHBIX

Teopernueckre 0CHOBBI HHPOPMATHUKH

2.1

JIucKpeTHOCTh JaHHBIX. BO3MOXHOCTh OINHMCAHHWS HEMPEPHIBHBIX
00BEKTOB 1 TIPOIIECCOB C MOMOIIBIO JUCKPETHBIX JAaHHBIX.

CumBon. AndaButr. MontHocTs andaBura. J[BonuHbIM andaBurT.
KonndecTtBO  BCEBO3MOXKHBIX  CIOB  (KOJOBBIX  KOMOWHAIIHA)
(buKcHMpOBaHHOW JIMHBI B JBOoWMYHOM aidasute. IIpeoOpasoBanue
moboro andaBuTa K ABOMYHOMY. KoONMMYECTBO pa3iIMUYHBIX CIIOB
(bMKCHPOBAHHOM JUTMHBI B ali(haBUTE ONPENEIEHHON MOIITHOCTH.
KonupoBanue cMMBOJIOB 0JTHOTO ajipaBUTa C MOMOIIBIO KOJOBBIX CIIOB
B Ipyrom andaBute, KoJoBas Tadnuia, aekoauposanue. Koguposanue
TekcToB. PaBHOMepHbIN koa. HepaBHomepnbiii koa. Koguposka ASCII.
Bocemubutheie koaupoBku. [lonarne o xomupoBkax UNICODE.
JlekomupoBaHue COOOIIEHUH C KCIOJIB30BAaHUEM PAaBHOMEPHOTO U
HepaBHOMEPHOTO Kojia. MHbopmarmoHHbINH 00BEM TeKCTa

2.2

NudopmanmonHbiii 00béM NaHHBIX. BUT — MHHHManbHas €IWHHIIA
KOJIM4YecTBa MH(MOPMAIIMK — JABOWYHBIN paspsa. EnuHunbl uamepeHus
nH(popMaIMoHHOTO 00hEMa JaHHBIX. buT, OalT, KUI0OAWT, Meradair,
rurabaiit. CkopocTh nepeaayu JaHHbIX. EJUHUIIBI CKOPOCTH Mepenadn
JTaHHBIX

2.3

KomupoBanue 1Bera. llgeroBbie Monenu. Monens RGB. Inmybuna
xkoaupoBanus. [TanuTpa.

PactpoBoe M BekTOpHOE mpeAcTaBieHue u3oOpaxeHuit. Ilukcens.
Onenka wuHMOPMAIMOHHOTO 00BEMA TrpadUUYecKuX MaHHBIX IS
pPacTpoOBOTO M300paKEHHUS

2.4

KOJII/IpOBaHI/Ie 3BYKa. Pa3pﬂI[HOCTB u dactoTta 3anucu. KoamuecTBo
KaHaJIOB 3aIlMCH.
OI_IeHKa KOJIMYCCTBCHHLBIX MTAPAMCTPOB, CBA3AHHBIX C INPCACTABICHUCM




U XpaHEHUEM 3BYKOBBIX (aiijioB

2.5

Hemno3uimonHble W TO3UIIMOHHBIE CUCTEMBl CUHMCICHUS. AJ(aBuT.
OcHoBanme. Paspépuyras ¢opma 3ammcu uymcna. IlepeBon B
JNECATUYHYI0 CHUCTEMY 4YHCEJ, 3alUCaHHbIX B JIPYIUX CHCTEMax
CUMCIICHUS.

PumMmckas cucrema cuncienus

2.6

JIBonuHas cucrema cunciieHus. [lepeBos LenbiX yucen B mpeaenax ot
0 o 1024 B nBouMuHyrO cucteMy cuuciieHus. BocbMmepuuHas cucrema
cuucienus. [lepeBon yncen u3 BOCbMEPUYHON CUCTEMBI B IBOMUHYIO U
NEeCATUUHYI cucteMbl U oOpartHo. lllectHanguarepuunas cucrema
cuncienus. IlepeBox uMcen W3 IIECTHAAUATEPUYHON CHUCTEMBI B
JBOMYHYIO, BOCBMEPUYHYIO U JIECATUYHYIO CHCTEMBI M OOpaTHO.
Apudmernueckue onepanuy B JBOMYHON CUCTEME CUMCIICHUS

2.7

Jlornyeckue BbICKa3bIBaHUA. JIOTMUECKHE 3HAYEHHsI BBICKA3BIBAaHUM.
DneMeHTapHble U COCTaBHbIE BbICKa3bIBaHMs. Jlormyeckue omnepanuu:
«» (KOHBIOHKIIUS, JIOTMYECKOE YMHOMKEHUE), «WIN» (AU3bIOHKIHS,
JIOTUYECKOE CIIOKEHUE), «He» (Jlornyeckoe orpuuanue). [Ipuopurer
jgornyeckux omnepauuid. OrnpeneneHne HMCTUHHOCTH  COCTAaBHOIO
BBICKA3bIBAaHUS, €CIM W3BECTHBl 3HAYECHHsS] MCTMHHOCTH BXOJAIIHUX B
HETO JJIEMEHTApHBIX BBICKa3bIBaHWW. JIOTMYECKHE  BBIPAKEHUS.
[IpaBuna 3anmucu Jorudeckux BblpakeHud. IlocTpoenue Tabmuil
VWCTUHHOCTH JIOTHYECKUX BBIPAKECHUIN

2.8

Jlorndeckre SIIEMEHTHI. 3HAKOMCTBO C JIOTUMECKHMHU OCHOBaMH
KOMITBIOTEpa

2.9

HemnpepwiBHBIE W AWCKpPETHBIE MOJENH. VIMUTAIMOHHBIE MOJIEIH.
Urposeie Mozenu. OrieHKa aaeKBaTHOCTH MOJCTH MOJETUPYEMOMY
00BEKTY M IEJISIM MOJICIIMPOBAHUS

2.10

Tabmuunasie Moxenu. Tabmuia Kak MpeacTaBiIeHUE OTHONICHHS. basbl
naHHbIX. OTOOp B TaOMUIIE CTPOK, YAOBJICTBOPSIOIMIMX 3aJaHHOMY
YCIIOBHIO
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I'pad. Bepuuna, pebpo, MyTh. OpueHTupOBaHHBIE u
HeopueHTHpoBaHHbIe rpadsel. JymHa (Bec) pedpa. BecoBas marpuia
rpada. nuna mytu Mexay BepuinHamu rpada. [louck ontuMaabHOrO
nytu B rpade. HayanpHas BepiinHa (MCTOUHUK) M KOHEYHAs! BEpLIMHA
(cToK) B OpHEeHTUPOBaHHOM rpade. BriuncieHne konu4yecTBa myTeil B
HaMpaBJICHHOM aIlMKINYeCKOM rpade
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Hepeo. Kopens, BepmunHa (y3en), JuctT, pedpo (ayra) nepesa. Bricota
nepeBa. IlogmepeBo. Ilpumepbl ucnonb3oBanus aepeBbeB. [lepedop
BapUAHTOB C IMOMOIIIBIO JIePEeBa

AJITOPUTMBI U IPOTPaMMHUPOBaHHE

3.1

CpoiictBa anropurma. CrocoObl 3amucu ajlroputMma (CIOBECHBIH, B
BUJIE OJIOK-CXEMBI, IPOrpaMma).

CocraneHue aropuTMOB U IIPOrpamMM C UCIIOJIb30BaHUEM BETBIICHUH,
IUKJIOB ¥  BCIOMOTarejbHbIX  QJITOPUTMOB NIl YIPABJICHHUS
ucnonuuteneM (Pobotr, UYepemamka, YepT&KHUK U JApyrue).
BrlnosiHeHNE aNnropuTMOB BPYUHYIO M HA KOMIIBIOTEpE

3.2

S3pik  mporpammupoBanus (Python, C++, Ilackans, Java, CH#,
[IIxonpHBIM ANTOPUTMUYECKH S3bIK).

Cucrema  NmporpaMMHMpOBAaHHSA:  PEOAKTOP  TEKCTa  MPOrpaMmM,
TPAHCIATOP, OTVIAJUHUK.




[lepemennas: Tumn, wuMms, 3HaueHue. Llenble, BeUIECTBEHHbIE U
CUMBOJIbHBIC TIEPEMEHHBIE.

Omneparop npucBamBaHus. ApudMeTnyecKkrue BBIPAKEHUS U MOPSIOK
ux BbluMcieHus. Onepanu ¢ LEIbIMH YUCIaMU: IIEJIOYHCIICHHOE
JeJNIeHHe, OcCTaTok oT jeneHus. Bersinenus. CocTaBHbIE YCIOBUS
(3amuch  JIOTMYECKUX  BBIPAXEHUW  HA  U3y4aeMOM  SI3BIKE
nporpammupoBanus). HaxoxaeHue MuHuMyma

¥ MaKCUMyMa U3 JIBYX, TPEX M 4ETHIPEX uncen. Pemienne KBaapaTHOTO
ypaBHEHUS, MMEIOIIETO BEIIeCTBeHHbIE KopHU. Lluki ¢ ycnoBuem.
Anroput™m EBKiMzaa a1 Hax0o1€HUSI HaUOOJIBIIEro OOIIEro JAeIUTeNs
JIBYX HAaTypalbHBIX YHces. Pa3OueHue 3ammcu HaTypajibHOTO YHUCIIA B
TO3UIIMOHHON CHCTEME C OCHOBAHHMEM, MEHBIITMM WU paBHbIM 10, Ha
otnenbHbie MUGPHL. Lukn ¢ mepeMeHHOW. AJNTOPUTMBI TTPOBEPKHU
JETMMOCTH OJIHOTO IEJI0TO YHCJIa Ha JPYroe, MPOBEPKH HATYpPaTbHOTO
YHUCJIa Ha IPOCTOTY

3.3

OO6paboTka CHUMBOJIBHBIX  JaHHBIX. CHMBOJIbHBIE  (CTPOKOBBIE)
nepemennbie. [locuMBonpHass oOpaboTka crpok. [loacuér dwacToTh
MOSIBJICHUSI CUMBOJIa B CTpoke. BeTpoennble GpyHKIMU 111 00paboTKu
CTPOK

3.4

Onpenenenne BO3MOXKHBIX pE3ylbTaTOB padOThl ajlroputMa Mpu
JTAHHOM MHOXKECTBE BXOJHBIX JAHHBIX, OIpEIENIEHHE BO3MOXKHBIX
BXOJHBIX JAHHBIX, IPUBOAIINX K JAHHOMY pe3yJabTary

3.5

Tabnuuasle  BenmuuuHBl  (MaccuBbl).  OmHOMEpHBIE  MAaCCHBBI.
CocraBneHne W OTJIaAKa MPOrpaMM, peaJu3yIOLUUX THUIIOBBIE
ITOPUTMBI 00PaOOTKH OJHOMEPHBIX YHCIOBBIX MAaCCHBOB, Ha OJJHOM
3 s3bikoB mporpammupoBanusi (Python, C++, Ilackame, Java, C#,
[xonbHBIA ~ ANTOpUTMHYECKUN  S3BIK): 3allOJIHEHWE YHCIIOBOTO
MaccuBa CIy4allHBIMM 4YHMCJIAMH, B COOTBETCTBHM C (OPMYION WU
nyréM BBOJA YMCEN, HAXOXKJICHHE CYMMBI 3JIEMEHTOB MacCHUBa,
JVMHEHHBIN MOUCK 3a/IaHHOTO 3HAUEHUSI B MacCUBE, MMOJICUYET IIEeMEHTOB
MaccHBa, VYIOBJIETBOPSIOUIMX 3aJaHHOMY VYCJIOBHUIO, HaXOXJIECHUE
MUHUMAJIBHOTO (MaKCHMMaJbHOTO) nsieMeHTa MaccuBa. CopTHpOBKa
maccuBa. OOpaboTka TIOTOKAa [aHHBIX: BBIYHMCICHHE KOJIMYECTBa,
CYMMBI, CpEIHEero apudmernyeckoro, MUHUMAaJIBHOTO u
MaKCUMaJbHOTO  3HA4YEHHUA  DJEMEHTOB  TMOCIEI0BATEIbHOCTH,
YAOBJIETBOPSIOLIUX 3aJAHHOMY YCIIOBUIO

3.6

VYopasnenue. Curnan. OOparHast cBsizb. [lomyueHue cuUrHaNIOB OT
u(POBBIX JAaTYMKOB (HampuMmep, KacaHHs, pacCTOSTHUS, CBETa, 3BYKa).
[Ipumepbl HCMONB30BaHUSA MPHUHIMIIA OOpPaTHOM CBSI3U B CUCTEMax
yIPaBICHUS] TEXHUYECKUMHU YCTPOICTBAMH C MOMOIIBIO JaTYMKOB, B
TOM YHCIIe B POOOTOTEXHUKE

WHpopmanmoHHbIE TEXHOIOTHU

4.1

TekcToBbIE JOKYMEHTBI W MX CTPYKTypHBIE 3JIEMEHTHI (CTpaHUIa,
a03al1, CTpoKa, CIOBO, CHMBOII).

TekcToBBINM MpolieccOp — MHCTPYMEHT CO3JaHMs, PeJaKTUPOBAaHUS U
¢dopmarupoBanus TekcToB. [IpaBuna HaOopa Tekcra. PenakTupoBaHue
tekcra. CoiictBa cumBosioB. lpudt. Tunsl mpudros (pydnensie, ¢
3aceykaMu, MOHOIIMpPUHHBIE). [lonyKupHOE U KypCUBHOE HauepTaHUeE.
CpoiictBa a0zamneB: TIpaHUIlbl, a03alHBIA  OTCTYN, MHTEpBa,
BbIpaBHUBaHMe. [lapameTpbl cTpanunbl. CtuieBoe (GopMaTHpOBaHUE.
CrpykrypupoBanie HMH(OpPMALMU C TOMOIIBIO CIHCKOB M TaOJIMIL




MHuoroypoBHeBble cnuckd. JloOaBieHue TaOmUI] B  TEKCTOBBIC
JTOKyMEHTHl. BcraBka u300pakeHMII B TEKCTOBBIE JIOKYMEHTHI.
OOtekaHne W300paXCHW TEKCTOM. BKIIOYEHHE B  TEKCTOBBIN
JOKYMEHT JuarpaMm, (Gopmyi, HyMepaluH CTPaHHI], KOJOHTUTYJIOB,
CCBUIOK U JIPYTMX YIEMEHTOB

PactpoBsie pucynku. Mcnons3oBanue rpaguyecKkiux MPUMUTHBOB.
Onepauuu penakTupoBaHus IpadUyecKuXx OObEKTOB, B TOM YHUCIIE
nudpoBeix (Gotorpaduii: M3MEHEHHE pa3Mepa, 00pe3ka, IOBOPOT,
oTpaxkeHue, pabora ¢ obmacTsIMu (BBIJCIICHUE, KOMTUPOBAHUE, 3aTHBKA
[[BETOM), KOPPEKIHs IBETAa, SPKOCTH W KOHTPACTHOCTU. BekropHas
rpaduxka. Co3znaHue BEKTOPHBIX PHUCYHKOB BCTPOEHHBIMHU CpEICTBAMU
TEKCTOBOTO TIpOIleccCOopa WM JAPYrux Tmporpamm (TIPHIIOKEHUM).
JloGaBnieHre BEKTOPHBIX PUCYHKOB B JJOKYMEHTHI

4.2

[loaroroBka MynpTUMeIUNHBIX Mpe3eHTauui. Cnaiia. Jlo6aBneHue Ha
claia Tekcta W u300pakeHWd. PaboTa ¢ HECKOJBKHUMU ClIaiiJlaMU.
JloGaBrnienne Ha cnaiJ ayIMOBU3YaJbHBIX JaHHBIX. AHUMAaIHSL.
['mnepccepuikn

4.3

Tunel JaHHBIX B sSYEWKaX AIEKTPOHHOW TaOmuipl. PemakrupoBanue u
¢dbopmatupoBanue Tabmul. BcTpoeHHble (yHKIMM AN TIOMCKA
MakKCUMyMa, MHHHMYMa, CYMMbl U CpPEIHEro apu(pMeTHyecKoro.
4.4 CopTupoBKa [aHHBIX B BBIJCJICHHOM JuanasoHe. [locrpoenue
auarpamm (TUCTorpaMMa, Kpyrosasi inarpaMmma, TouedHas JuarpamMmma).
Beibop Ttunma  guarpammbel.  [IpeoOpazoBanme — dopmyn  mpu
konupoBaHuK. OTHOCHUTEIbHAS, A0COTIOTHAS M CMEIIaHHAs aJjpecalus

YCIIOBHBIC BBIYMCICHHS B AJICKTPOHHBIX TaOmumax. CyMMHpOBaHHUE U
MOACYET 3HAYCHHH, OTBEYAIONIUX 3aJaHHOMY YycioBhi. OOpaboTka
O0onpIIUX  HAOOPOB  JaHHBIX. YHWCIEHHOE  MOJAEIHUPOBAaHUE B
JNIEKTPOHHBIX TAOJIHIIAX

4.5

YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA3OBATEJILHOT O
MPOIIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI JIUISI VUEHUKA

* Undopmartuka, 9 knacce/ bocosa JI.JI., bocoBa A.1O., AkiinonepHoe o61ecTBo «3maTenbcTBO
«IIpocsemienue

METOIUYECKHUE MATEPHUAJIBI UIA YUUTEJA

* Undopmaruka, 9 kmacce/ bocosa JI.JI., bocoBa A.1O., Akimonepnoe obmectBo «M31aTenbcTBO
«IIpocerienue

» Uudopmatuka (6a30Bseiif ypoBeHs). Peanuzaius @I'OC ocHoBHOTO 00111er0 00pa3oBaHus :
MeTtoanueckoe nocodue mist yaurens / JI. JI. bocoBa. — M. : ®T'BHY «MHcTUTyT cTpareruu
pa3uTus oOpazoBanus PAO»

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU

HUHTEPHET



