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HHPOPMATHUKA (BA3OBBIN)
1. MOSICHUTEJIbHAS 3AIINCKA

[Iporpamma no uHpOpMaTUKE HA YPOBHE OCHOBHOTO 00IIEro oOpa3oBaHUS
COCTaBJieHa Ha OCHOBE TpeOOBaHMII K pe3yJabTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHusl, IPEICTABICHHbIX
B ®I'OC 000, ®OIT 00O (B penakuuu npuka3zoB Ne704 ot 09.10.2024, Ne729 ot
08.10.2025), a Taxke penepanbHON paboveld mporpaMMbl BOCITUTAHUSI.

[Iporpamma 1o wuH(pOpMaTHKE HNAa€T MPEACTAaBICHUE O UENsIX, OO0uIei
CTpaTeruu OOy4YeHHWs, BOCHHUTAHUS W Pa3BUTUA OOYYAIOMIMXCA CPEICTBAMHU
uHpopMaTHKu Ha 0a30BOM YpOBHE, YCTaHABIMBAET 0053aTE€NbHOE MPEAMETHOE
coJiep KaHue, MPEyCMaTPUBAET €T0 CTPYKTYPUPOBAHHUE TIO pa3jiesiaM U TeMaM.

[lemn u 3amaum u3ydeHuss MHMOPMATHKH HA ypOBHE OCHOBHOTO OOIIEro
0o0pa3oBaHMsI OMPENEISIOT CTPYKTYPy OCHOBHOTO COAEpKAHHUS y4eOHOTO
MpeMETa B BUIE CISAYIOMMX YETHIPEX TEMATUUECKUX Pa3/IeiioB:

1udpoBas TpaMOTHOCTb;

TEOPETUUECKUE OCHOBBI HHPOPMATHKH;

IITOPUTMBI ¥ TIPOTPAMMHPOBAHNUE;

UH(OPMAITMOHHBIC TEXHOJOTHH.

Ha u3ydenune nHpopMatuku Ha 6a3oBoM ypoBHE oTrBojautTcs 102 gaca: B 7
kiacce — 34 yaca (1 gac B Hegento), B 8 kiacce — 34 yaca (1 gac B Hepento), B 9
kiacce — 34 gaca (1 yac B Heneio).



1. COAEP’ KAHUE OBYYEHUSA
7 KIIACC

Hu¢poBasi rpaMOTHOCTH

KomnbloTep — yHHBepCcajibHOE YCTPOMCTBO 00padOTKM JAHHBIX

Komneiorep — yHUBEpCcallbHOE BBIYMCIUTENBHOE YCTPOMCTBO, paboTaroliee
1o nporpaMMe. THUIBI KOMIBIOTEPOB: MEPCOHAIBHBIE KOMIIBIOTEPHI, BCTPOCHHbBIE
KOMIIBIOTEPHI, CYNIEPKOMITbIOTEPhl. MOOUIIBHBIE YCTPOUCTRA.

OCHOBHBIE KOMIIOHEHThl KOMIIbIOTEpAa M WX Ha3HadyeHue. IIpoueccop.
OnepatuBHass W JOJITOBPEMEHHAs IaMsTh. YCTpPOMCTBA BBOJAA M BBIBOJA.
CeHCOpHBII BBOJ, NaTYMKU MOOMIIBHBIX YCTPOMCTB, CpeJCTBAa OMOMETPUUECKOMN
ayTeHTU(PUKALINH.

Hctopust pa3BUTHS KOMIIBIOTEPOB M  MPOTPAMMHOTO  OOECIEYEHHS.
[Toxonenus: koMibpOTeEpoB. COBpPEMEHHBIE TEHIEHUUU Pa3BUTHS KOMIIBIOTEPOB.
CynepKkoMIbIOTEpHI.

[TapayutenbHbIe BBIYMCIICHHUSL.

[lepconanbubiii komMmnblOTEp. [Iporieccop u ero xapakTepUCTUKU (TaKTOBas
4acToTa, pa3psaaHocTh). OnepaTuBHass mamMsITh. JlONTOBpEMEHHAs MaMSTh.
YcrpoiicTBa BBOJA U BbiBoja. OOBEM XpaHUMBIX JaHHBIX (OlepaTHBHAs MaMATh
KOMIIBIOTEPA, KECTKUN U TBEPJAOTEIbHBIN AUCK, OCTOSIHHASA MaMATh CMapTQOHa)
Y CKOPOCTb JOCTYIIA JUIsl Pa3JINYHBIX BUJIOB HOCUTEIIEH.

TexHrKa 6€30MaCHOCTH U MpaBujia padOThl HA KOMITBIOTEPE.

IIporpammbl U JaHHBbIE

[TporpamMmMHoe obecrieueHne KommbloTepa. [lpukiagHoe mporpamMmHOE
obecricucHue. CucremHoe IPOTpaMMHOE obecrnieueHue. CucrteMbl
nporpammupoBanus. [IpaBoBasi oxpaHa mnporpamMM U JaHHbIX. becruiatHele u
yCIOBHO-0€ectuiaTHbIe Mporpammbl. CBOOOAHOE MporpaMMHOE 00ecTieUeHHE.

@aitnbel w1 nanku (karanoru). [TpuHIUOB MOCTpOEHUS (ailIOBBIX CHCTEM.
[Tomnoe wums daitna (manku). Ilyte x daiiny (manke). Pabora c daitnamu u
KAaTaJIOTaMH CpPEACTBAMU ONEPALMOHHOM CHUCTEMBI: CO3/IaHHE, KOIHPOBAHUE,
nepeMelnieHre, NepeuMeHoBaHue U yaaneHue (HaiyioB U nanok (karaaoros). TUITbl
¢aiinos. CaoiictBa (aitioB. XapakTepHble pa3Mmepbl (PaillioB pa3iMyYHBIX THIIOB
(cTpaHMIIa TEKCTa, IEKTPOHHAs KHUTA, (poTorpadusi, 3amuch MEeCHU, BUICOKIIUIL,
MOJTHOMETPAXXHBIN (QUiIbM). ApXxuBanus JIaHHBIX. Vcmonb3oBaHHe MNPOrpaMM-
apxuBaTtopoB. daiinoBeiii MeHemxkep. [louck QaiiioB cpeacTBamMu oneparoHHOMN
CUCTEMBI.

KomnerorepHsle BUPYCBl U JIpyrHMe€ BPEAOHOCHbIE Mporpammsl. [Iporpammsl
JUTSL 3aLIUThI OT BUPYCOB.

Komnbrorepusbie ceTu



O0benunenne xKommnbioTepoB B ceTh. Cerh MHTepHeT. Beb-crpanuia, BeO-
cailt. Ctpykrypa azupecoB BeO-pecypcoB. bpayzep. [louckoBbie cuctemsl. [louck
uHbOpMallMl TIO KIIOYEBBIM CJOBaM W 1O H300paxeHuro. J[ocToBepHOCTH
uHdopmaluu, noaydyeHnoi uz Uurepuera.

CoBpeMeHHbIE CEpPBUCHI MHTEPHET-KOMMYHHUKALIUHA.

CereBoli ATHKET, 0a30BbIe HOPMBI MH(POPMAIMOHHOW STUKH W TIpaBa IpH
pabote B UnTepHete. CTpaTeruu 6e3onacHoro noseaeHusi B IntepHere.

Teopernyeckue 0CHOBbI HHPOPMATHKH

Nudopmanus u uHGOPMANUOHHBIE MPOLECCHI

Nudopmarust — 0JJHO U3 OCHOBHBIX MOHATUNA COBPEMEHHOM HAYKH.

Nudopmariust kak CBeICHUS, IPEHA3HAYCHHBIE ISl BOCTIPUSTHUS YETIOBEKOM,
U uHpOpMalMs KAaK  JIaHHblE, KOTOpble MOryT OBITb  00pabOTaHbI
aBTOMATU3UPOBAHHON CUCTEMOM.

JIucKpeTHOCTh TaHHBIX. BO3MOKHOCTB ONMKMCAaHMs HETPEPHIBHBIX OOBEKTOB U
IIPOLIECCOB € MOMOILBIO TUCKPETHBIX IaHHBIX.

NupopmanmoHHble MNpPOUECChl — MPOLECCHI, CBSI3aHHBIE C XPaHEHUEM,
npeoOpa3oBaHUEM U MEpeaadeil TaHHBIX.

IIpencraBiaenue ungpopmauuu

CumBon. AndaButr. MomHocTs andauta. Pa3zHooOpaszue S3BIKOB H
andasutoB. EcrecTBeHHbIE U (hopMasbHbIE S3bIKU. AJI()ABUT TEKCTOB Ha PYyCCKOM
s3bike.  J[Bowunblid  andaBuT. KoauyecTBO BCEBO3MOXKHBIX CJIOB  (KOJOBBIX
KOMOUWHaIui) (UKCUPOBAHHOW UIMHBI B ABOMYHOM aindasute. [IpeobpazoBanue
moboro andaBuTa K ABOMYHOMY. KOTMYECTBO pa3iaMUHbBIX CIOB (DUKCUPOBAHHOU
JUTHBI B alaBUTE ONPeNeIEHHON MOIITHOCTH.

KoaupoBanue cHUMBOJIOB OJHOIO angaBuTa C MOMOUIBIO KOJOBBIX CJIOB B
npyrom andasute, KoJ10Bas TabnuIla, 1€KOIUPOBAHUE.

JIBonuHbli kox. IIpemcraBieHne HaHHBIX B KOMIIBIOTEPE KAK TEKCTOB B
JIBOMYHOM ajihaBuUTe.

Nudopmarmonueiii  00bEM JaHHBIX. bUT — MHUHUMaIbHAs €IMHMIIA
KOJIMyecTBa HH(pOpMAIMU — JBOMYHBIM  paspsa. EIuHuUIBl  u3MepeHus
nHpopMarimoHHoro oobEéMa JaHHbIX. but, 0aiT, KunoOaiT, MeradaiT, ruradaiT.

CkopocTh nepenaun JaHHbIX. ENMHUIBI CKOPOCTH MEPEIaun JaHHbIX.

KomupoBanne TtexkctoB. PaBHOMepHBI KOA. HepaBHOMEpHBI  KOZ.
Komuposka ASCIl. BocbmuOuthabie koaupoBku. IloHaTHe 0 KOAMPOBKaxX
UNICODE. J[lexoaupoBaHue COOOIIEHUN C MCIOJIb30BAHHEM PABHOMEPHOTO H
HEpaBHOMEPHOTO koaa. MHpopManoHHbIN 00BEM TEKCTA.

Hckaxxenne naopMmaiyy mpu nepeaade.

OOwee mpexacrapieHre O HUGPOBOM MPEACTABICHUU ayAHOBU3YaNbHBIX U
JPYTUX HEMPEPHIBHBIX JaHHBIX.



KogupoBanne uBera. LlBetoBeie wmogenu. Mogens RGB. I'myOuna
koaupoBanus. [lanutpa.

PactpoBoe u BekTOpHOE mpeactaBieHue n3oOpaxeHuil. [Tukcens. Onenka
nH(OPMAITMOHHOTO 00bEMa rpaduuecKuX JaHHBIX JJI PACTPOBOTO U300PAKEHHUS.

KonupoBanune 3Byka. Pa3zpsanHocts u yactoTa 3anucu. KonndecTBo kaHaloB
3aIKCH.

OneHka KOJIMYECTBEHHBIX I1apaMETPOB, CBS3aHHBIX C MPEACTaBICHUEM H
XpaHEHHEM 3BYKOBBIX (pailsioB.

NudopManuoHHbIE TEXHOJIOTHH

TexcToBbIE JOKYMEHTHI

TekcToBble JOKYMEHTBI M WX CTPYKTYpPHBIE 3JIEMEHTHI (CTpaHMIla, ad3arl,
CTPOKa, CJIOBO, CHMBOJ).

TekcToBBI TpoLEeccOp — UHCTPYMEHT CO3JAHUS, PENAKTUPOBAHMUS U
¢opmatupoBanusi TekcToB. llpaBuna Habopa Tekcra. PemaktupoBaHHe TEKCTa.
CpoiictBa cuMmBojoB. [lpu¢dr. Tunsl mpudroB (pyOieHble, C 3acedyKamu,
MoHowmMpuHHBIE). [lomykupHoe M KypcuBHOe HauepTanue. CBoicTBa ab3aleB:
TpaHMIIbI, a03alHBIA OTCTYI, UHTEpBAJI, BbIpaBHUBaHME. [lapamMeTpbl cTpaHUIBL.
CruneBoe ¢hopMaTUpoOBaHUE.

CrpykrypupoBaHue HMH(POpPMAIMM C [OMOIIBIO CIHCKOB M  TaOJuUL.
MHuoroypoBHeBbI€ clTUCKH. [JoOaBneHne TabiuI] B TEKCTOBBIE TOKYMEHTHI.

BceraBka n300paxeHuil B TEKCTOBbIE JTOKyMEHThl. OOTekaHue M300pakeHHit
TEKCTOM. BKIIIOYeHHE B TEKCTOBBIH JTOKYMEHT auarpamm, (Gpopmyl, HyMepanuu
CTPaHHII, KOJJOHTUTYJIOB, CCBUIOK M IPYTUX 3JIEMEHTOB.

IIpoBepka npaBonucanus. PaccranoBka nepeHoOCcoB. I 0J10COBOM BBOJ TEKCTA.
OnTuyeckoe pacno3HaBaHue Tekcra. KommbrorepHbiii nepeBoa. Mcnonb3oBanue
cepBucoB MHTepHeTa 1151 00paboTKU TEKCTA.

Komnbrorepuas rpaguka

3HAaKOMCTBO C TpauUecKUMH pedakTopamMu. PacTpoBble pPHCYHKH.
Hcnonb3zoBanue rpaguueckux NpUMUTHBOB.

Omnepanuu pelakTupoBaHus rpa@uuecKux 00bEKTOB, B TOM YHCIIE [U(POBBIX
dbortorpaduii: u3MeHeHHUe paszMepa, oOpe3Ka, MOBOPOT, OTpaxeHue, padbora c
oOnactamMu (BbIIEICHHE, KOMHPOBAaHUE, 3ajlMBKa LIBETOM), KOPpPEKLMs IBETa,
SPKOCTU U KOHTPACTHOCTHU.

BektopHas rpaguka. Co3mgaHve BEKTOPHBIX PUCYHKOB BCTPOEHHBIMU
CpElICTBAMH TEKCTOBOTO MPOIECCOopa WM JAPYTrUX NporpamMm (MPHUIIOKEHUM).
JloGaBieHre BEKTOPHBIX PUCYHKOB B TOKYMEHTHI.

MyabTHMeAUHHBbIE IIPe3eHTAUN

[ToaroroBka MyJIbTUMEIUUHBIX Npe3eHTanuil. Cnaiig. [JobaBneHue Ha ciaiia
TeKCcTa 1 u3o0paxeHuil. Pabora ¢ HECKOJIBKUMHM ClIaiiamMHu.



JloGaBnenne Ha  claiil = ayAMOBU3YalbHBIX  JTaHHBIX.  AHHUMAIMS.
['unepccpuiky.

8 KUIACC

Teopernyeckue 0CHOBbI HHPOPMATHKH

Cucrembl CHHCICHUS

Hemno3unvoHHuble W  MO3UIMOHHBIE CUCTEMBbI  CUMCICHUA. Al]aBur.
OcnoBanue. Pa3sépnyras popma 3anucu uucia. [lepeBoa B NeCATUUHYIO CHCTEMY
YUCEJl, 3alIMCAaHHBIX B IPYTUX CUCTEMAX CUUCIICHUS.

Pumckas cucrema cuuciieHus.

JIBonuHas cucrema cuucienus. llepeBon menbix uucen B npegenax ot 0 mo
1024 B nBOMYHYIO CHCTEMY CUMCIEHHUSA. BocbMeprnyHas CUCTEMa CUHCICHUS.
[lepeBon uncen U3 BOCBMEPUYHON CHCTEMBI B JBOMYHYIO U IECITUYHYIO CHCTEMBI
u oOpatHo. IllectHaamarepuynas cucreMa cuucieHus. llepeBon wucen wu3
LIECTHAAUATEPUYHON CHUCTEMBI B JIBOMYHYIO, BOCBMEPUYHYIO U JIECATUYHYIO
CUCTEMBI 1 00paTHO.

Apudmernueckue onepanuu B JBOMYHON CUCTEME CUUCIICHHUS.

DJIEeMEHTbl MATEMATHYECKOM JIOTUKH

Jlornueckue BpICKa3biBaHus. Jlornueckue 3HAYEHUsI  BBICKA3bIBaHMM.
DOneMeHTapHble W COCTaBHBIE BBICKa3bIBaHMs. JIornyeckue oOmepanuu: «u»
(KOHBIOHKIIMS, JIOTUYECKOE YMHOXKEHHE), «HUIU» (IU3BIOHKIMS, JIOTHYECKOEe
CIIOXKEHUE), «He» (Jlornyeckoe orpuuanue). [Ipuopurer moruyeckux omnepanuil.
Onpenenenne HCTUHHOCTH COCTABHOTO BBICKA3bIBAHUS, €CJIM M3BECTHBI 3HAUYCHMS
VCTUHHOCTH BXOJSIIMX B HErOo 3JIEMEHTAPHBIX BbICKa3bIBaHMU. Jlormueckue
BbIpakeHus. [lpaBuia 3ammcu jormdeckux BoipakeHui. [loctpoenue Ttabmuiy
VCTUHHOCTH JIOTUYECKHUX BBIPAXKEHUM.

Jlormueckue 3meMeHThl. 3HAKOMCTBO C JIOTHYECKUMHU OCHOBAMHU KOMITBIOTEPA.

AJITOPUTMBI M IPOTPAMMHMPOBAHUE

HcnosHUTE M M AJITOPUTMBI. AJITOPUTMHYECKHE KOHCTPYKIIUM

[lonarne anroputma. HcnomHUTENW alIropuTMOB. AJTOPUTM Kak IUIaH
YIPaBJICHUS UCTIOJIHUTEIIEM.

CgoiictBa anroput™ma. CrnocoObl 3amucu ajaroputMa (CJIOBECHBIN, B BHJC
OJIOK-CXEMBI, TPOTpaMma).

Anroputmudeckue KOHCTpyKuuu. KoHCTpykiusi «cienoBaHuey. JIMHEHHbIN
anroput™M.  OrpaHWYeHHOCTb  JIMHEHHBIX  QJITOPUTMOB:  HEBO3MOXHOCTb
MPEAYCMOTPETh 3aBUCHUMOCTh IOCIEA0BATEIbHOCTH BBINOJHIEMBIX JEHCTBUI OT
HCXOJHBIX JAHHBIX.



KoHcTpykiusi «BeTBiieHHE»: TMOJIHAsA U HemosnHas (opMbl. BoimonHnenue u
HEBBINIOJIHEHUE YCJIOBUS (MCTUHHOCTH M JIOKHOCTBH BbICKa3bIBaHus). IIpocTeie u
COCTaBHbBIE YCIIOBHS.

KoHCTpyKIUsl «TOBTOPEHMS»: LMKIBI C 3aJaHHBIM YHCIOM HOBTOPEHHH, C
YCIIOBUEM BBINIOJIHEHUS, C IEPEMEHHON [TUKJIA.

Pa3zpaboTtka m1s1 hopManbHOTO HCIOJHUTENS alrOpUTMa, MPHUBOJIAILIETO K
TpeOyeMOMy pe3ysibTaTy MpH KOHKPETHBIX MCXOJIHBIX JMJaHHbIX. Pa3paboTka
HECJIO)KHBIX ~AJTOPUTMOB C UCIOJB30BAaHUEM IIMKJIOB W BETBJICHUN JJs
ynpasiaeHUs: (HOpMaJbHBIMU HCIIOJIHUTEISIMU, TakuMu Kak PobOor, Yepenaiika,
UepréxHUK. BpImogHeHWE  aaropuTMOB BPYYHYKO M Ha  KOMIIBIKOTEDE.
CHHTaKCUYECKHUE U JIorndeckue omuoku. OTKa3bl.

SA3bIK IPOrpaMMHpPOBaHUS

S3pik nporpammupoBanus (Python, C++, Ilackans, Java, C#, llIkonbHbIi
ANTOpUTMUYECKHI S3BIK).

Cucrema mpoOrpaMMHUpPOBAHMS: PEJAKTOP TEKCTa NpOorpamm, TPaHCIATOP,
OTJIAYHUK.

[lepemenHasi: tum, ums, 3HaueHue. Llenble, BEIIECTBEHHbIE U CHMBOJIBHBIE
IIEPEMEHHBIE.

Omneparop mnpucBauBaHus. ApUPMETHUECKUE BBIPAKEHUS M TMOPSAOK HX
BbIMciieHHs. Onepanuu ¢ UEIbIMH YUCIAMM: LIEJIOYMCIIEHHOE JIeJIEHUE, OCTAaTOK
OT JICJICHHS.

Berenenus. CocraBHble yClOBUS (3alUCh JIOTUYECKUX BBIPAKEHUH Ha
U3y4aeMOM S3bIKE€ NporpammupoBanusi). HaxoxaeHne MUHUMyMa M MakCUMyMa
U3 JBYX, TPEX U YETBIPEX uunces. PemeHne KBaJpaTHOrO ypaBHEHMS, UMEIOIIETO
BEILIECTBEHHbBIE KOPHH.

JuanoroBass oOTJaJKa NPOrpaMM: [OIIArOBOE BBIMOJHEHHE, MPOCMOTP
3HAYCHUI BETMYMH, OTIaJ0YHbIN BBIBOJ, BHIOOP TOUKH OCTAHOBA.

[Mukn c ycnoBueM. Anroput™M EBknmma ans HaxoxkIeHUS HaMOOJbIIEro
oOLIero JeiauTeNs ABYX HaTypallbHbIX uMcelsl. PazOueHue 3amucu HaTypaiabHOTO
Yycia B MO3UIIMOHHOM CHUCTEME C OCHOBAaHMEM, MEHbIIMM WM paBHbIM 10, Ha
OTJIeJbHBIE LU(PHI.

[Muks ¢ mepeMeHHOW. ANrOpUTMBI MPOBEPKH AEIMUMOCTH OJHOTO LIEJIOro
4yucia Ha Ipyroe, MpoBEPKU HATYpPajJbHOTO YHCIIA HA IPOCTOTY.

OOpaboTka CUMBOJIbHBIX JaHHBIX. CUMBOJIbHBIE (CTPOKOBBIE) MEPEMEHHBIE.
[TocumBonbHas o0paboTka cTpok. Iloncdyé€r yacToThl NOSIBIEHHS CHUMBOJIA B
cTpoke. Betpoennsie GyHKIUM 1715 00pabOTKH CTPOK.

AHaJIM3 AJTOPUTMOB



Omnpenenenre BO3MOXHBIX PE3yJbTaTOB pabOThl aJIrOpuTMa MpPHU JAHHOM
MHOXKECTBE BXOJHBIX JaHHBIX, OIPENEIICHUE BO3MOKHBIX BXOJHBIX JAHHBIX,
IIPUBOJAIINX K TaHHOMY PE3YJbTaTy.

9 KVIACC

MudpoBasi rpaMOTHOCTD

I'nobanbHas cetb UHTEPHET U cTpaTerun 0€30MaCHOTO NMOBEACHUS B Hell

['noGanwHas cetb UntepHet. IP-anpeca y3m0B. CeTeBoe XpaHEHHUE JAHHBIX.
MeTobl HHAWBHIYaIbHOTO U KOJUIEKTUBHOIO pa3MENIeHUs] HOBOM MH(OpMalnu B
WUntepuere. bonplme naHHble (MHTEpPHET-JaHHbIE, B YAaCTHOCTH JIaHHBIE
COLIMAJIbHBIX CETEN).

[Tonsitue 00 MHPOPMAIIMOHHON 0€30MacHOCTU. YTPO3bl MHPOPMALUOHHOM
0e30MacHOCTU TpU paboTe B TJI0OATBHON CETH U METOJbl MPOTUBOJCHUCTBUS UM.
[IpaBwia Oe3omacHOM ayTeHTUPUKAUMU. 3amuTa JUYHOM wuHGOpMaAnUU B
WNurtepnere. bezonacHeie crparernu noseneHus B MHrepHere. [Ipenynpexnenue
BOBJICUCHUSI B JIECTPYKTUBHBIE M KpUMHHAJIbHBbIE (DOPMBI CETEBOM AKTHUBHOCTHU
(knOepOyITMHT, PUIIUHT U APYTHE POPMBI).

PabGora B nH(pOPMALIHOHHOM NPOCTPAHCTBE

Bune! nestenpHoctn B IHTEpHETE, HHTEPHET-CEPBUCHI: KOMMYHUKAIIMOHHBIE
CEpBUCHI (MOYTOBasi CIy>k0a, BHUIIEO-KOH(MEPEHI-CBA3b U JIPyTUe), CIPaBOYHbBIC
CIyObl (KapThl, paclUCaHus U JAPyTrHe), TIOUCKOBBIE CIYKObI, CIy>KOBI
OOHOBJIEHUS TPOrPaMMHOr0 oOecrieyeHusi M Japyrue ciykObl. CepBHUCHI
roCyAapCTBeHHBIX ycayr. O0mauHble XpaHWIUIIa JaHHbIX. CpeacTBa COBMECTHOM
pa3paboTKu JOKyMEHTOB (oHiaitH-oducskl). [Iporpammuoe obecrieueHre kak BeO-
CEpBUC: OHJIAITHOBBIE TEKCTOBBIE U IpaHUuecKUe PeJaKkTOphl, CPeabl pa3padOTKU
porpamm.

Teopernueckue 0CHOBBI HH(pOPMATHKHI

MopeanpoBaHue Kak MeTO/l O3HAHUS

Monens. 3anaun, pemaeMble ¢ MOMOLIbI0 MojenupoBanus. Kiaccudpukanun
moneneil.  MarepuanbHble  (HaTypHble) Y WHGOPMALMOHHBIE  MOJEIH.
HenpepeiBHBIE ¥ auckpeTHble Mozaenu. Mmwuranmonnesle moxaenu. HWrpossie
mozaenu. OneHka aJeKBaTHOCTH MOJENTU MOJECTUPYEMOMY OOBEKTY U IEJSIM
MOJEJIMPOBAHUS.

Tabnuunsie mogenu. Tabauia kak IpeacTaBIeHUE OTHOIICHHUS.

ba3sl manspix. OTOOp B Tabiuie CTPOK, YAOBIETBOPAIOIIMUX 33JaHHOMY
YCIIOBHIO.

I'pad. Bepmmna, pedbpo, nmytb. OpUEHTUPOBAHHBIE U HEOPUEHTUPOBAHHBIE
rpader. nuna (Bec) pebpa. BecoBas marpumna rpada. [Inuna mytu Mexmy
BepminHaMu rpada. Ilouck ontumanbHoro mytu B rpade. HauanbHas BepiinHa



(MCTOYHUWK) U KOHEYHAs! BepIINHA (CTOK) B OpPHEHTHPOBAHHOM Tpade. Beruncnenne
KOJIMYECTBA IMyTEH B HAIIPABICHHOM aIMKINYECKOM rpade.

HepeBo. Kopenb, BepmmnHa (y3en), JUCT, peOpo (myra) nmepeBa. Bricota
nepesa. [lognepeBo. IIpumepsl ucnonb3oBaHus jaepeBbeB. [lepebop BapuaHTOB ¢
MOMOIIIBIO JIepeBa.

[londaTrie wmaTeMaTHYECKOM MOJEIM. 3a/Jaud, peHIaeMbleé C IMOMOUIBIO
MaTeMaTUYECKOro (KOMIBIOTEPHOT0) MOAEIUpOoBaHUsl. OTINYMe MaTeMaTUYECKON
MOJIEId OT HATypHOW MOJEIM U OT CJIOBECHOrO (JIUTEpaTypHOrO) OMHCAHUS
00BeKTa.

OTanbl KOMIBIOTEPHOTO MOJEIUPOBAHUA: MOCTAHOBKA 3aJa4d, MOCTPOEHUE
MaTeMaTUYECKOU MOJIEIH, MpOorpaMMHasl peaau3alius, TECTUPOBAHUE, TPOBEICHUE
KOMITBIOTEPHOT'0 SKCIIEPUMEHTA, aHAJIN3 €r0 Pe3yJIbTaTOB, YTOYHEHUE MO/JICTIH.

AJITOPUTMBI M IPOTPAMMHMPOBAHHE

Pa3pa0orka ajiropuTMoB M IPOrpamMm

Pa3buenne 3amaun Ha noxazagaud. COCTaBIEHHE AITOPUTMOB M MPOTPAMM C
WCIIOJB30BaHUEM BETBJICHUM, ILMKIOB M BCIOMOTATENbHBIX aJTOPUTMOB JIJIst
yopaBieHusl UcrnojiHuteseM PoOOT Wi ApyruMHU UCHOJHUTEISIMH, TaKUMU Kak
UYepenamka, YepTéXHUK U IPYTUMH.

Tabnuunbie BenmnuuHbl (MaccuBbl). OqHOMEpHBIE MaccuBbl. COCTaBJICHHE U
OTJIaJIKa MPOrpPaMM, PEeAU3YyIOIIUX TUIOBBIE aJITOPUTMbI OOPAOOTKHU OJJHOMEPHBIX
YHUCIIOBBIX MAaCCHBOB, Ha OJHOM W3 S3bIKOB mporpammupoBanus (Python, C++,
[Tackainp, Java, C#, llIkonpHBIM ANTOpUTMUYECKUN S3BIK): 3aM0THEHUE YHCIIOBOTO
MacCHBa CIIy4allHBIMH YHCJIaMH, B COOTBETCTBUU C (HOPMYJION MM MyTEM BBOJA
4yucesl, HaXOXKJIECHUE CYMMBbI 3JIEMEHTOB MAacCHBa, JIMHEHHBIM MOUCK 3aJaHHOTO
3HAQYEHUs] B MacCHBE, TOJACYET DJEMEHTOB MAacCHBa, YAOBJICTBOPSIOIIUX
3aIAHHOMY YCJIOBHIO, HAXOXXJICHHME MHUHUMAJIBHOTO (MaKCHUMaJbHOTO) AJIEMEHTa
MaccuBa. COpTHpOBKa MacCHBa.

OOpaboTKa MOTOKA JaHHBIX: BBIYHMCICHUE KOJMYECTBA, CYMMBI, CPEIHETO
apu(pMETUIECKOr0, MUHHMMAJIBHOTO W MaKCHUMaJbHOTO 3HAYCHHUS JJIEMEHTOB
MOCJIEIOBATEIBHOCTH, yIOBIETBOPSIOUINX 3aJAHHOMY YCIIOBHIO.

Yupagsienue

VYmpasnenue. Curaan. O6patHas cBs3b. [lonyueHne curHaioB ot 1U(POBBIX
JaTYUKOB (KacaHWsi, pacCTOSIHUSA, CBeTa, 3Byka U Jpyroro). Ilpumepsi
WCIIOJB30BaHUs  MPUHIMIIA OOpaTHOM CBSI3M B CHUCTEMax  yNpaBJCHUs
TEXHUYECKUMU YCTPOMCTBAMM C TIOMOIIBIO JIaTYUKOB, B TOM UHCIE B
pPOOOTOTEXHUKE.

[Tpumepsl poOOTU3UPOBAHHBIX CUCTEM (CHCTEMa YMPABIICHUS IBUKEHUEM B
TPAHCIIOPTHOM CHUCTEME, CBapOyHas JIMHUS aBTO3aBOJla, ABTOMATHU3UPOBAHHOE



YIPABJICHHE OTOIUIEHUEM JOMAa, ABTOHOMHAs CUCTEMA YNPAaBIIEHNS TPAHCIIOPTHBIM
CPEICTBOM U APYTUE CUCTEMBI).

HNupopManuoOHHBIE TEXHOJIOTHH

DJIEKTPOHHBbIE TA0IUIbI

[Tonsitue 00 >MeKTPOHHBIX TabiuIax. TUIBI JaHHBIX B sTYEHKaX DJIEKTPOHHOM
tabnuiel. PenaktupoBanue u (opmarupoBanue tadnuil. BceTpoeHHble QyHKINN
JUIS TIOUCKAa MakKCHUMyMa, MHHHMyMa, CYMMBI M CPEIHEr0 apu(pMETHUYECKOro.
CopTupoBKa JaHHBIX B BBIJICJICHHOM juanazoHe. l[loctpoenue nuarpamm
(rucrorpamMma, KpyroBas JuarpaMma, Toue4yHash auarpamma). BpiOop Tuna
JUarpaMMal.

[IpeobpazoBanue popmyn npu kKonupoBaHuu. OTHOCUTENbHAS, A0COIIOTHAS
Y CMEUIaHHas aJpecarusl.

VYCOBHbIE BBIYUCIEHUS B JJEKTPOHHBIX Tabnuuax. CyMMHpOBaHHE U
noJCYET 3HAUYEHUHM, OTBEYAIOUIMX 3aJaHHOMY YycioBuio. OOpaboTka OOJBLIMX
Ha0OpPOB aHHBIX. YUCIIEHHOE MOJICTUPOBAHUE B DJICKTPOHHBIX TAOIHIIAX.

NudopMannoHHble TEXHOJOTHH B COBPEMEHHOM 001IeCTBe

Ponb nHpOpMAMOHHBIX TEXHOJIOTHI B Pa3BUTUN Y3KOHOMHKH MHPA, CTPAHBI,
pernona. OTKpbITbIE 00pa30BaTEIbHbIE PECYPCHI.

[Tpodeccun, cBs3anubie ¢ MHPOPMATUKON U MHHOPMAIIMOHHBIMU TEXHOJIOTHSIMHU:
BeO-AM3aliHEp, MPOTPaMMHUCT,  pa3pabOTUMK  MOOWMJIBHBIX  MPHUIIOXKEHUH,
TECTUPOBIIMK, APXUTEKTOP MPOTPAMMHOIO OO€CNeUeHus, CHEUUATUCT IO
aHaJIM3y JaHHBIX, CACTEMHBIN aIMUHUCTPATOP.



2. INIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 11O
NHHP®OPMATUKE HA YPOBHE OCHOBHOI'O OBILIEI'O
OBPA30OBAHUA

Wzydyenne wuHbOpMAaTUKA Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
HAIpaBJICHO Ha JOCTIKEHHE OOY4YalOIIMMUCS JTUYHOCTHBIX, METANpeIMETHBIX U
NPEIMETHBIX Pe3yJIbTaTOB OCBOSHHSI COJIepKaHMsl yaeOHOTo IIpeMeTa.

3.1.JIMYHOCTHBIE PE3YJIbTATBI

Ne ILnanupyeMsble JJHYHOCTHBIE pe3ybTarhl ocBoeHuss OOII OO0

1 I'paskiaHCcKOro BOCIMTAHUS:

1.1 TOTOBHOCTD K BBITIOJIHEHUIO 00S3aHHOCTEH rpaskJaHNHA U Pealiu3alliu ero Mmpas,
YBa)KCHHE TIPaB, CBOOO]] ¥ 3aKOHHBIX HHTEPECOB JIPYTUX JIFOJICH;

1.2 AKTHUBHOE y4acTue B )KU3HU ceMbH, Opranu3aiuu, MECTHOTO COOOIIECTBA, POJHOTO
Kpasi, CTPaHbI;

1.3 HEMPUATHE JTFOOBIX (HOPM IKCTPEMH3Ma, TUCKPUMHUHAIINH,

1.4 MMOHMMAHUE POJIM PA3JIMYHBIX COIMAILHBIX HHCTUTYTOB B )KM3HU YEJIOBCKA;

1.5 MIPEICTaBICHHE 00 OCHOBHBIX MpaBax, CBO00Iax M 003aHHOCTIX IPaKIaHUHA,
COIMATILHBIX HOPMaX U MPaBUIaX MEKINIHOCTHBIX OTHOIICHUH B TIOJUKYJITYPHOM
Y MHOTOKOH()EeCCHOHAIbHOM O0IIIeCTBE;

1.6 MIPEICTABJICHUE O CITOCO0AX MPOTUBOJEHCTBUS KOPPYIIIIHH;

1.7 TOTOBHOCTb K Y4aCTHIO B TYMaHUTapHOM AESITEIbHOCTU (BOJIOHTEPCTBO, TOMOIIb
JIIOJISIM, HY>KJTAIOIITUMCS B HEl).

1.8 TOTOBHOCTB K pa3HOOOPa3HON COBMECTHOM JIEATEILHOCTH, CTPEMIICHUE K
B3aMMOIMOHMMAHHIO U B3aMMOIIOMOII, aKTUBHOE YYaCTHE B IITKOJIHHOM
CaMOYTIPaBIICHUH;

2 IaTpuOTHYeCKOr0 BOCIUTAHUS:

2.1 OCO3HAHUE POCCUUCKON IPaKJaHCKON UAEHTUYHOCTH B TIOJIMKYJIBTYPHOM U
MHOTOKOH(ECCHOHATHHOM OOIIECTBE, MPOSBICHIE HHTEPECA K MIO3HAHUIO POTHOTO
s3bIKa, HICTOPUH, KYJIbTYpbl Poccuiickoit denepannu, cBOero kpas, Hapoaos Poccuu;

2.2 LIEHHOCTHOE OTHOIIEHHUE K JOCTUKEHUSIM cBoeil Ponunebl - Poccun, k Hayke,
HUCKYCCTBY, CIIOPTY, TEXHOJIOTHUSIM, OOEBBIM ITOJABUTAM U TPYIOBBIM JIOCTHIKECHUSIM
HapoJa;

2.3 yBa)XK€HHE K CUMBOJaM Poccuu, rocymapcTBEeHHBIM Mpa3HUKAM, UCTOPHYECKOMY U
OPUPOJHOMY HACIEOUI0O U TaMATHUKAM, TpPaguIUsSM  pPa3sHbBIX  HapOOB,
MIPOKUBAIOIIMX B POJHOM CTpaHE.

3 JlyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSI:

3.1 OpHUEHTAIINS Ha MOpaJbHbIE IIEHHOCTH U HOPMBI B CUTYAIUSX HPABCTBEHHOTO
BbIOODA;

3.2 TOTOBHOCTb OLIEHMBATH CBOE MOBEJECHUE U MTOCTYIKH, IOBEICHUE U MOCTYIKU
JIPYTHX JIIOJIEH C TO3UIIMKA HPABCTBEHHBIX U IIPABOBBIX HOPM C YY4ETOM OCO3HAHMUS
IIOCJIEICTBU IIOCTYIIKOB;

3.3 AKTHBHOE HETPUSTHE ACOIUAIBHBIX TOCTYIKOB, CBO0O/Ia M OTBETCTBEHHOCTh
JUYHOCTH B YCIIOBUSX HHIUBUIYaITHHOTO U OOIIECTBEHHOTO MPOCTPAHCTBA.

4 ICTeTHYEeCKOI0 BOCIIUTAHNSA:

41 BOCIIPUUMYHMBOCTD K Pa3HBIM BHJIaM UCKYCCTBA, TPAIUIIUSIM U TBOPUECTBY CBOETO U

JPYTHX HapOAOB, IOHUMaHUE SMOLMOHAILHOTO BO3IEHCTBUS UCKYCCTBA; OCO3HAHUE
BAKHOCTH XY0’KECTBEHHOM KYJIBTYpPbI KaK CPEICTBA KOMMYHUKALUU U




CaMOBBIPaXXCHU A,

4.2 MOHUMaHHUE [IEHHOCTH OT€YECTBEHHOT'0 U MUPOBOTO UCKYCCTBA, POJIU STHUYECKUX
KYJIBTYPHBIX TPaJULIMNA U HAPOJIHOTO TBOPUECTBA;

4.3 CTPEMIICHHE K CAMOBBIPAYKEHUIO B Pa3HBIX BHUJIaX UCKYCCTBA.

5 Du3nyeckoro BOCMUTAHUSA, POPMUPOBAHUS KYJIbTYPbI 310POBbS U
IMOIHUOHAIBLHOIO 0JIATONOJIYYHS:

5.1 OCO3HAHUE [IEHHOCTH KHU3HHU;

5.2 OTBETCTBEHHOE OTHOIIIEHUE K CBOEMY 37I0POBBIO M YCTAHOBKA HA 3JI0POBBII 00pa3
YKU3HU (370pOBOE MUTaHKE, COONIOICHNE TUTUEHNYECKHUX TPaBUII,
cOaaHCUPOBAHHBIN PEKUM 3aHATUN U OTABIXA, PETyIsIpHas pu3ndecKas
AKTHBHOCTH);

5.3 OCO3HaHHE MOCIEACTBUM U HENMPUATHE BPEIHBIX MPUBBIYEK (YIOTpeOIeHUE
QJIKOTOJIsI, HAPKOTHUKOB, KypeHHUe) U UHBIX (hOpM Bpena it (GU3UIeCKOro U
MICUXHUYECKOTO 37J0POBbS;

5.4 COOJTIOZICHHE TTPaBWII OE30TMTACHOCTH, B TOM YHCJIC HABBIKOB 0€30I11aCHOTO ITOBEICHHS
B HHTEPHET CPEJIE;

9.5 CIIOCOOHOCTB a/IallTUPOBATHCS K CTPECCOBBIM CUTYALIUSIM U MEHSIOLIUMCS
COLIMATIbHBIM, HH(GOPMAITMOHHBIM U IPUPOAHBIM YCIOBHSIM, B TOM YUCIIE OCMBICIISIS
COOCTBEHHBIN OMBIT M BBICTpauBas JajlbHEHIIINE 1IN,

5.6 YMeHnue npuHuMaTh ce0s U APYrux, He OCYKIas;

5.7 YMEHHE 0CO3HABATh SMOIIMOHAIBHOE COCTOSIHUE CE0s ¥ IPYTUX, YMEHHE YIIPaBJISATh
COOCTBEHHBIM SMOIIMOHAIBHBIM COCTOSIHHEM,;

5.8 c(hopMUPOBAHHOCTH HaBbIKa peIIeKCHU, MPU3HAHNE CBOETO MTpaBa Ha OMUOKY U
TAKOTro )K€ MpaBa JIPyroro 4yejxoBeKa

6 TpynoBoro BoCnuTaHusi:

6.1 YCTaHOBKA Ha aKTUBHOE YJaCTHE B PEIICHUH MPAKTHYECKUX 3a7a4 (B paMKaX CEMbH,
Opranuzanuu, Topoja, Kpasi) TEXHOJIOTHYECKON U COIMaTbHON HAMpaBlIeHHOCTH,
CIOCOOHOCTh UHUITMUPOBATH, TUIAHUPOBATH U CAMOCTOSITEIIBHO BBITIOJIHITH TAKOTO
poJia NesiTeNbHOCTD;

6.2 WHTEPEC K MPAKTUYECKOMY H3YUYCHHIO TPO(ECCHil M Tpyaa pa3IMuHOTO POJia, B TOM
YHCJIe HA OCHOBE MPUMEHEHUSI U3y4aeMOro NpeIMETHOTO 3HAHUS;

6.3 OCO3HAHUE BAKHOCTH OOYUEHHUSI Ha MPOTSKEHUU BCEH KUZHH JIJISl YCTICIITHON
po(hecCHOHANBLHOM NESTENIbHOCTH U Pa3BUTHE HEOOXOAMMBIX YMEHHM JJIsl 9TOTO;

6.4 OCO3HAHHBII BBIOOP U MOCTPOEHHE UHIUBUIYATbHON TPAEKTOPUH 00pa30BaHus U
JKU3HEHHBIX TUIAHOB C YYETOM JINYHBIX ¥ OOIIECTBEHHBIX HHTEPECOB U
noTpebHOCTE.

6.5 YBa)XCHHE K TPYAY U pe3yJabTaTaM TPYJOBOU JACSITENbHOCTH;

6.6 OCO3HAHHBII BBIOOP U MOCTPOCHUE UHIMBUIYATHHOW TPAEKTOPUU 00pa30BaHMS U
JKU3HEHHBIX TUIAHOB C YYETOM JIMYHBIX M OOIIECTBEHHBIX HHTEPECOB U
noTpeOHOCTEH

7 IKOJ0TrH4eCKOr0 BOCIIUTAHUSA:

7.1 OpHUEHTAIIN Ha MPUMEHEHHUE 3HAHUN U3 COIIMATBHBIX M €CTECTBEHHBIX HAYK JUIS
perIeHus 3a1a4 B 00JaCTH OKPYXKAIOIIEH Cpe/Ibl, TUNTAHUPOBAHMS TIOCTYIIKOB 1
OLICHKH UX BO3MOXHBIX ITOCJIEICTBUN JIJIsL OKPYXKAIOIIEH CPEMBL;

7.2 MOBBIIICHUE YPOBHS KOJIOTHYECKON KYJIbTYPhI, OCO3HAHUE TJIO0AIBHOTO XapakTepa
HKOJIOTMYECKUX MPOOJIEM U MyTel UX PEIICHNUS;

7.3 AKTUBHOE HEMPUSITHUE ICUCTBUI, IPUHOCSIINX BPEJ OKPYKAIOIIEH CPENE;

7.4 OCO3HAHHE CBOEH POJIM KaK rPaKIAaHWHA U IOTPEOUTENS B YCIOBUAX B3aUMOCBSI3H
MIPUPOAHON, TEXHOJOTMYECKON 1 COIIMAIBHOM CpeI;

7.5 TOTOBHOCTb K YYaCTHIO B MMPAKTHYECKOU I€ATEIbHOCTH YKOJIOTHYECKOM




HaIpaBJICHHOCTH.

8 IleHHOCTH HAYYHOI'O O3HAHMSA:

8.1 OpHUEHTAIUs B IEITEIbHOCTH HA COBPEMEHHYIO CUCTEMY Hay4YHBIX NIPe/ICTaBICHUMI
00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHA YEJIOBEKA, IPUPOIBI 1 00IIecTBa,
B3aMMOCBSI351X YEJIOBEKA C MPUPOIHON U COLIMATIBHOM Cpenioii;

8.2 OBJIQJICHUE SI3bIKOBOM M YATATEIBbCKOM KYJIbTYPOH KAaK CPEICTBOM ITO3HAHUS MUDA,

8.3 OBJIa/ICHUE OCHOBHBIMU HaBBIKAMU MCCJIEI0BATENbCKOM 1€ATEIbHOCTH, YCTAHOBKA Ha
OCMBICJICHHE OIIbITa, HAOJIIOICHHIA, TTOCTYIIKOB U CTPEMIIEHHE COBEPIIEHCTBOBAThH
IYTU JOCTUKEHUS MHIMBUAYAJIbHOIO U KOJUIEKTUBHOIO 0JIarOnoiIydus

3.2METAIIPEIMETHBIE PE3YJIbTATHI
MertanpenMeTHbIe pe3yibTaThl OCBOECHHSI HPOrpaMMbl MO HH(POPMATHKE
OTpaKaroT OBJIAICHUC YHUBCPCAJIbHBIMU y‘-Ie6HBIMI/I I[CﬁCTBPISIMH
IIO3HAaBATCIIbHBIMHU, KOMMYHUKATHBHBIMHA, PCTYJIATHBHBIMU.
Ne Il1anupyeMsble MeTanpeaMeTHble pe3yabTathl ocBoenus OOII 000

1 Ilo3naBaTenbHuble YV ]I

1.1 0a3zoevle 102uuecKue 0elcmeus:

111 BbIsBISATE M XapakTepHU30BaTh CYyHIIECTBEHHbIEC IPU3HAKU OOBEKTOB (SIBJIECHUI)

1.1.2 VYcraHaBaMBaTh  CYLIECTBEHHBIH MpPHU3HAK KJIACCHU(PHUKAIMM, OCHOBAaHUS  JUIs
0000111eHNS M CPaBHEHUS, KPUTEPUH POBOJIUMOTO aHAIM3a

1.13 C yderoM INpennoKEeHHOW 3a7aud BBIABIATh 3aKOHOMEPHOCTH M IIPOTHUBOPEYMS B
paccMarpuBaeMbIX (akTax, JaHHBIX U HAOJIOICHHSIX;

114 npejularaTb KpUTEPUU ISl BBISIBIICHUS 3aKOHOMEPHOCTEN U TPOTUBOPEYUI;

1.15 BBISIBIIATH  ACPUIUAT HWHPOPMAIMK, JAaHHBIX, HEOOXOAUMBIX HJisi peIIeHUs
NIOCTaBJIEHHON 3a/1a4M

1.1.6 BbIsSIBISITE NPUYMHHO-CIIEICTBEHHBIE CBSA3H NPU U3YYEHUU SIBJICHUN U TPOIIECCOB

1.1.7 JIeNIaTh BBIBOJIBI C UCIOJIb30BAHUEM JE€TYKTUBHBIX U UHAYKTUBHBIX YMO3aKIIOUEHHH,
YMO3aKJIIOUYEHUH 110 aHAJIOTHH;

1.1.8 CaMOCTOSITENIbHO BBIOMpaTh CMoco0 pemieHusi y4eOHOW 3amauu  (CpaBHHUBATh
HECKOJIbKO BapMaHTOB pEIICHHUs, BbIOMpaTh HauOojee NOAXOAAIIMA C ydeToM
CaMOCTOSITEJIbHO BBIJICJIEHHBIX KPUTEPUEB);

1.2 baszogvie uccnedoeamenwvckue oeiicmeus:

1.2.1 MCI0JIb30BaTh BOMPOCH! KaK MCCIIEI0BATENbCKIII HHCTPYMEHT MO3HAHMUS,

1.2.2 (dopMynupoBaTh  BOMPOCHL, (UKCUPYIOIIWE pa3pblB  MEXKIy pEaIbHbBIM U
JKeJlaTelbHbIM COCTOSSHHUEM CHUTYalllH, OO0BEKTa, CaMOCTOSITEIbHO YCTAHABIMBAThH
VICKOMOE U JIaHHOE;

1.2.3 dbopMupoBaTh TuUNoTe3y 00 HMCTUHHOCTH COOCTBEHHBIX CYXJIECHUNH U CYKIEHUI
JPYTHX, apTYMEHTUPOBATh CBOK MO3UIIMI0, MHEHHUE;

1.2.4 IPOBOAUTH [0 CAMOCTOSATEIBHO COCTABJIEHHOMY IUIAHY OIIBIT, HECIOXKHBIN
HKCIIEPUMEHT, HEOOJIBIIOE UCCIIEIOBAHHE 110 YCTAaHOBICHUIO OCOOEHHOCTEH 00beKTa
U3y4eHMsI, NPUYMHHOCIEICTBEHHBIX CBSI3eH M 3aBUCHUMOCTEH OOBEKTOB MEXKAY
co00ii;

1.2.5 OLICHUBATh HAa MIPUMEHUMOCTb U JIOCTOBEPHOCTh MH(OpPMALINH, ITOJIYYEHHON B X0
MCCIIeIOBaHMS (IKCTIEPUMEHTA);

1.2.6 CaMOCTOSITENIbHO ~ (pOopMynUpoBaTh OO0OOIIEHUS M BBIBOJBI 10  pe3yjbTaTaMm

IMPOBCACHHOI'O H36J'IIO,Z[GHI/I${, OIlbITa, HCCICAOBAHMA, BJIaJCTh HWHCTPYMCHTAMHU




OIICHKH JTOCTOBEPHOCTH MOJIYYCHHBIX BBIBOJIOB U 000OIICHUH;

1.2.7 IPOTHO3UPOBATh BO3MOXKHOE JalibHEHIee pPa3BUTHE IMPOLIECCOB, COOBITHUH M HX
HOCJIECTBHSI B AHAJOTMYHBIX WJIM CXOJHBIX CUTYallUsAX, BBIIBUIATh MIPEAIIONI0KEHUS
00 MX pa3BUTUU B HOBBIX YCJIOBHAX M KOHTEKCTaX;

1.3 Paboma c ungpopmauueii:

13.1 OPUMEHSATHh pa3IM4YHbIE METOJIbI, MHCTPYMEHTHI M 3alpOoChl NMPU MOUCKE U 0TOOpE
UHPOpPMALIMM WM JAHHBIX W3 HCTOYHUKOB C Y4Y€TOM IPEAJIOKEHHOH YydeOHOMH
3a]a4u ¥ 3aJIaHHBIX KPUTEPHEB;

1.3.2 BBIOMPATh, AHAJTM3UPOBATh, CHCTEMAaTU3UPOBATh U HHTEPIIPETUPOBATh HHPOPMALTUIO
pa3IMYHBIX BUAOB U (POPM IPEJCTABICHHUS;

133 HaXOJIUTh CXOJIHbIE APTYMEHTHI (ITOJTBEPKAAOLINE I ONPOBEPraroIiue OJHY U Ty
e HUJICI0, BEPCHIO) B PA3IMUHBIX HH)OPMAIIMOHHBIX HCTOYHHUKAX;

134 CaMOCTOSITENIFHO BBIOMpATh ONTUMANIbHYIO (hopMy MpencTaBieHuss HHOOpPMAMH U
WIITIOCTPUPOBATh pelllaeMble 33aud HECJIOXKHBIMU CXeMaMH, JuarpaMMamMu, WHOU
rpaduKoi U NX KOMOMHALIUSMU;

1.3.5 OLICHUBAThb  HAQJAEKHOCTb  HHPOpPMALUUM IO  KPUTEPUAM,  MPEUIOKEHHBIM
1eIarOryecKiuM pabOTHUKOM HMJIH C(OPMYITHPOBAHHBIM CAMOCTOSITENILHO;

1.3.6 3 PEKTUBHO 3alIOMUHATH M CHCTEMATHU3UPOBATh HH(OPMAITUIO

2 KommyHukatusubie YY /I

2.1 Oouwenue

2.1.1 BOCIIPHHUMATh B (DOPMYyITUPOBATh CYKACHUS, BBIPAKATh SMOLIMU B COOTBETCTBHUH C
LEJISIMU M YCIIOBUSMU OOILEHMS,

2.1.2 BbIpaxaTh ce0s (CBOIO TOUKY 3p€HUS) B YCTHBIX M MHCbMEHHBIX TEKCTAaXx;

2.1.3 pacrno3HaBaTh HEBEpOAJIbHbIE CPECTBA OOIIEHNUS, TOHUMATh 3HAUEHUE COLUAIbHBIX
3HAKOB, 3HaTh M PAclO3HaBaTh MPEANOCHUIKM KOH(MIMKTHBIX CUTYyallud U CMsr4arb
KOH(JINKTBI, BECTH NIEPETOBOPHI;

2.14 NOHUMaTh HAMEpeHHsl JApPYruX, TMpOSABIATh YBKUTEIBHOE OTHOLIEHHE K
co0eceTHUKY U B KOPPEKTHOHN Gopme popMyIrpoBaTh CBOM BO3PAKEHHUSI,

2.15 B XOJIe [uasiora u (UiH) AUCKYCCHUU 3aJaBaTh BOIPOCHI MO CYIIECTBY 00CYXIaeMoit
TEMBl W BBICKAa3bIBaTh WJCH, HAIlCJICHHBIE Ha peIIeHUe 3aJa4i W TOJIEp)KaHHE
0J1ar0XKeNnaTeNbHOCTH OOIIEHUS;

2.16 COIIOCTABJISITh CBOM CYXICHHS C CYXICHHSIMH JAPYIHX YYaCTHHKOB JIMAJOTa,
OoOHapy>KUBaTh Pa3IMYMe U CXOJICTBO MO3MIINH;

2.1.7 nyOJIMYHO TPEACTABIATH PE3yNbTaThl BBIOJHEHHOTO OIbITa (IKCIEPUMEHTA,
UCCIIEIOBaHMs, IPOEKTA);

2.1.8 CaMOCTOSITENIbHO BbIOUpaTh (DOpMAT BBICTYIJICHUS C YUETOM 3a/ay Mpe3eHTalluu U
0COOEHHOCTEH ayJUTOpUM U B COOTBETCTBUHM C HHUM COCTaBJSATh YCTHBIE U
MUCHMEHHBIE TEKCTHI C UCTIOJIb30BaHUEM MILTIOCTPATHBHBIX MaTEPHAJIOB;

2.2 Coeémecmnasn deamensvHocmp

221 NOHUMATh U MCIIOJIb30BaTh NMPEUMYILECTBA KOMaHIHOW U MHIUBUAYAJIbHON pabOTHI
IPU pPEelIEHUH KOHKPETHOM Mpo0sieMbl, 000CHOBBIBATh HEOOXOIUMOCTh PUMEHEHUS
IpyNIoBbIX (GopM B3aUMOJIEHCTBHS IPU PELICHUU MOCTABJICHHOH 3a/1a4H;

2.2.2 NPUHUMATH 11€JIb COBMECTHOM JEATEIIbHOCTH, KOJUIEKTUBHO CTPOUTD JIEHCTBUS I10 €€
JOCTIDKEHUIO: paclpeiessiTh pOJM, J0TOBapuBaThCi, OOCYXKJIaTh MpoLecc U
pe3yabTaT COBMECTHOH paboThl;

2.2.3 yMeTh 0000IIaTh MHEHUSI HECKOJBKUX JIO/ICH, MPOSBIATH TOTOBHOCTh PYKOBOJUTH,
BBINOJIHATh OPYYEHUS], TOTUNHSATHCS;

2.2.4 IUTAHUPOBATh OPraHU3AIMI0 COBMECTHOM pabOThI, ONIPENENATh CBOIO POJIb (C YyUETOM

MPEAMOYTEHUH ¥ BO3MOYKHOCTEH BCEX YYACTHUKOB B3aMMOJICUCTBUS), pacIpeiesTh
3aJa4d MEXJy 4WICHAaMH KOMAaH[bl, y4acTBOBaThb B TPYNNOBHIX (popMax pabOThI




(oOcyxienusi, 0OOMEH MHEHHUSMH, "MO3TOBBIC IITYPMbI" U UHBIC);

2.2.5 BBITIOJHATH CBOIO YacTh PabOThI, JOCTUTATh KAYECTBEHHOI'O PE3YJIbTaTa MO CBOEMY
HAIPaBJICHUIO U KOOPJAMHUPOBATH CBOM JICHCTBHS C IPYTUMU WICHAMU KOMaH/IbI;

2.2.6 OIICHUBAaTh KA4eCTBO CBOETO BKJIaJa B OOMMA NPOAYKT IO KPUTEPHUSIM,
CaMOCTOSITENILHO C(HOPMYITUPOBAHHBIM YUACTHHKAMHU B3aUMOJICHCTBHS;

2.2.7 CpPaBHHBATh PE3YyIbTATHl C MCXOJHOW 3a/a4eil M BKIIAJ KaXIOrO YICHAa KOMAaHIbI B

JOCTHKEHUE PE3yJbTAaTOB, pa3AeisiTh cdepy OTBETCTBEHHOCTH M MPOSBIATH
TOTOBHOCTD K MPEJOCTABICHUIO OTYETA Mepe] IPYMIIOM.

3 PeryasituBabie YY ]|

3.1 Camoopzanuzayusn

3.1.1 BBISIBJISITH IPOOJIEMBI JJIs1 PELIEHUS B )KU3HEHHBIX U YUYEOHBIX CUTYALUSIX;

3.1.2 OpPUEHTUPOBATHCS B PA3JIMYHBIX MOJXOAAX MPUHATUS PElIeHU (MHIUBUAYAIbHOE,
MPUHSITHE PEIICHUS B TPYIIE, IPUHATHE PEIICHUHN TPYIIION);

3.1.3 CaMOCTOSITEIIbHO COCTaBIIATh AJITOPUTM PEIICHHUS 3a7a4u (MJIM €r0 4acTh), BELIOUpATh

croco0 perreHust yueOHOH 3aauu ¢ y4eTOM UMEIOIIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOXHOCTEH, apryMEHTHPOBaTh Npe/jaraeMble BAPHAHThI PELICHUH;

3.14 COCTaBJIATH IJIaH JAEUCTBUH (IUIaH peanu3alii HAMEUEHHOI'O aJrOpuTMa PELIeHMUs),
KOPPEKTHPOBATh MPEATI0KEHHBIH aITOPUTM C YUETOM IOJIY4YEHHUsI HOBBIX 3HaHUI 00
U3Yy4aeMOM OOBEKTE;

3.1.5 JienaTh BEIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIIICHHCE;

3.2 Camokonmpono

3.2.1 BIIJICTh CIIOCOOAMHU CAMOKOHTPOJISI, CAMOMOTHBAIIUU U PEQIICKCUU;

3.2.2 JaBaTh aJICKBaTHYIO OIICHKY CUTYallUH U TpeJjiaraTh IIaH ee H3MEHEeHHUS,

3.2.3 VUUTHIBaTh KOHTEKCT M TPEIBHJIETh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IPHU
pemieHnn  y4eOHOM  3agauM, aJanTUPOBaTh  pEIIeHHEe K  MEHSIOIIUMCS
00CTOATEILCTBAM;

3.2.4 OOBSCHATh TPHUYMHBI JOCTHXKEHUS (HEIOCTHIKEHHsSI) PE3yNbTAaTOB AESITENbHOCTH,

JlaBaThb OLEHKY IpPUOOPETEHHOMY OIBITY, YMETh HaXOAWTh IO3UTHUBHOE B
IIPOU30UIEINIEN CUTYAllNH;

3.25 BHOCUTh KOPPEKTHUBBI B JICATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITEIBCTB,
U3MEHUBIIUXCS CUTYallUH, YCTAHOBJIEHHBIX OIIMOOK, BOSHUKIIUX TPYAHOCTEH;

3.2.6 OIICHMBATh COOTBETCTBUE PE3YyJIbTaTa LEIH U YCIOBUSIM;

3.3 IMouuoHALHIIL UHMENTIEKN, NPEONOIA2AIOWUTL CHOPMUPOBAHHOCH b

3.3.1 pas3nyaTh, Ha3bIBAaTh U YIPABISATH COOCTBEHHBIMH SMOLIUSMHU M YMOLUSIMH JPYTHUX;

3.3.2 BBISIBJISITh U @HAIM3UPOBATh MPUYMHBI IMOLIUH;

3.3.3 CTaBUTh ce0sl Ha MECTO JPYroro 4YeinoBeKa, NMOHMMAaTh MOTHBBI M HaMepeHHUs
Apyroro;

3.3.4 pEryJarpoBaTh COCO0 BHIPAXKEHHsI SMOLIUH;

3.4 Ilpunamue ceva u opyzux nrooeii

34.1 0CO3HAHHO OTHOCHUTHCA K APYTOMY YEJIOBEKY, €r0 MHEHHIO;

3.4.2 MIPU3HABATh CBOE MPABO HA OMIMOKY U TAKOE Ke MPaBO JIPYroro;

3.4.3 NPUHUMATH ce0sl U IPYTUX, HE OCYXKas;

3.4.4 OTKPBITOCTb ce0e U IPYruM;

3.4.5 0CO3HABaTh HEBO3MOXKHOCTh KOHTPOJHUPOBATH BCE BOKPYT

3.3.1IPEJMETHBIE PE3YJIbTATbHI

K xonmy oOyuenus B 7 kjaacce y oOyuaromierocss OyayT chopMHpOBaHBI
CIICIYFOIIINE YMEHHUS:



HOSICHATD Ha npuMepax CMBICT HNOHATUI «uHpopManus,
«H(pOpPMALIMOHHBIA  TIpoIeccy»,  «oOpaboTka  uHOpPMALUNY»,  «XpaHEHHE
uHbOpMaIuny, «repeaada HHPOPMaIUN;

KOAMPOBaTh M JIEKOAMPOBATh COOOLIEHUS IO 3aJaHHBIM IIpaBUIIaAM,
JEMOHCTPUPOBATh IOHUMaHNE OCHOBHBIX IMPUHIIUIIOB KOJAWPOBAHMS MH(OpPMALIUU
pa3IMYHON MPUPOABI (TEKCTOBOM, rpaduueckoil, ayano);

CpPaBHMBATh /JUHBI COOOIICHHWM, 3amUCaHHBIX B Pa3IWYHBIX al(aBUTaX,
ONEpUPOBATh €IMHULAMHU HM3MEPEHUs HH(POPMALMOHHOIO O0BEMA U CKOPOCTH
nepesauy JaHHbIX;

OLICHUBAaTh U CpPaBHUBATh pa3Mepbl TEKCTOBBIX, IPaPUUECKHUX, 3BYKOBBIX
(aiinoB u BuAEO(Pailyios;

IPUBOJUTH TPUMEPHl COBPEMEHHBIX YCTPOWCTB XpaHEHHS W Tiepeaadu
uH(pOpMallui, CPAaBHUBATh UX KOJMYECTBEHHBIE XapaKTEPUCTHKY;

BBIJIETISITh OCHOBHBIE ATalbl B UCTOPUM M MOHMMATh TEHACHLUU Pa3BUTUA
KOMIIBIOTEPOB U IPOrPAMMHOTO 0OeCTICUeHUS;

MOJTy4aTh U UCTIOJIB30BaTh MH(GOPMAIIMIO O XapaKTEPUCTUKAX MEPCOHATHHOTO
KOMIIBIOTEpAa U €ro OCHOBHBIX JJIeMEHTaxX (MPOIECCOp, ONEpaTHBHAs MaMSTh,
JOJITOBPEMEHHasI MaMATh, yCTPOWCTBA BBOJa-BbIBOIA);

COOTHOCUTh XapaKTEPUCTUKH KOMIIbIOTEpA C 3aJjauaMy, PELIaeMbIMU C €ro
TOMOIIIBIO;

OPUEHTUPOBATbCS B HUEPAPXUUYECKON CTPyKType (aillioBOi CUCTEMBI
(3amuceIBaTh mojHOEe WMA (haiinma (kaTtaymora), myTh K ¢ainy (karajory) o
UMEIOLIEMYCsl OMMCAaHMIO (alIoBOM CTPYKTYphl HEKOTOPOTO HH(POPMAIMOHHOTO
HOCHTEJIA);

pabotate C (ailloBOM CHUCTEMOM TMEpPCOHAIBLHOIO KOMIIBIOTEpAa C
UCTIONb30BaHUEM Tpadudeckoro nHTepdeiica, a IMEHHO: CO3/1aBaTh, KOMMUPOBATH,
nepeMenaTh, NepeuMeHOBBIBATh, YAANATh U apXUBHPOBaTh (ailibl U KaTajorw,
UCIIOJIb30BaTh aHTUBUPYCHYIO TPOTPAMMY;

MPEJICTaBISITh PE3YTbTAThl CBOCH NIEATEIHHOCTH B BUAE CTPYKTYPUPOBAHHBIX
WLTIOCTPUPOBAHHBIX IOKYMEHTOB, MYJIbTUMEIUUHBIX TIPE3CHTALINN;

uckath nHpopmammio B lHTEpHETE (B TOM YHCIIE, 1O KIIFOUEBBIM CIOBaM, 110
U300paKeHHI0), KPUTHUECKH OTHOCUTHCS K HailIeHHOHM MH(pOpMaluu, oco3HaBas
OMaCHOCTb JUIsI JMYHOCTH U OOIIECTBAa PpacHpOCTPAaHEHHUS BPEIOHOCHOM
uHGOPMAITUH, B TOM YHCIIE SKCTPEMHUCTCKOTO U TEPPOPUCTHIECKOTO XapaKTepa,

IOHUMATh CTPYKTYPY aJIpECOB BEO-PECYPCOB;

UCIIOJIb30BaTh COBPEMEHHbBIE CEPBUCH MHTEPHET-KOMMYHUKALINA;

coOmoaate TpeOoBaHUs 0€30MacHON SKCIUTyaTallid TEXHUYECKUX CPE/ICTB
UHPOPMAIIMOHHBIX M KOMMYHMKAIIMOHHBIX TEXHOJOTHH, COOMI0AaTh CETEeBOM
ITUKET, 0a30Bble HOPMBbI MH(OPMALMOHHOM ATHUKM M IpaBa IpU padore ¢



IPUIIOKEHUSIMU Ha JIIOOBIX YCTpoicTBax U B MHTepHeTe, BbIOUpaTh Oe30macHbIe
CTpPaTEruu NOBEJCHUS B CETH;

OPUMEHATh METOAbl NPO(QUIAKTUKMA HEraTUBHOTO BIUSHUS  CPEICTB
UHPOPMALMOHHBIX W KOMMYHUKAIIMOHHBIX  TEXHOJOTMH Ha  3JI0pOBbE
I10JIb30BATEI.

K xonmy oOydyenus B 8 kiacce y oOydaromerocs OyayT copMHUpOBaHBI
CIICAYIOIINE YMCHUS:

MOSICHAT,  HA  MOpUMEpax  pa3iuuusg  MEXAy  IO3UIMOHHBIMH |
HETIO3UIIMOHHBIMH CHCTEMaMM CUHCJICHHS;

3anuchiBaTh W cpaBHUBaTh wenble yucna oT 0 mo 1024 B pas3nnuHbIX
MO3UIIMOHHBIX CHUCTEMaX CYUCICHUA (C OCHOBaHUSAMU 2, 8, 16), BBINOJHATH
apudMeTHIECKHUE OTlepallii HaJl HUMU;

pacKpbIBaTh CMBICT TOHSTUN «BBICKA3bIBAHHME», «JIOTHYECKas OIepalus,
«JIOTUYECKOE BBIPAKEHUEY;

3aMUCHIBATh JIOTMYECKUE BBIPAKEHUS C HCIOJIb30BAaHUEM JIU3BIOHKIINH,
KOHBIOHKIIMM W OTPUIIAHUSI, OMPEACTATh MCTUHHOCTH JIOTUYECKUX BBIPAKEHUM,
€CJIM WU3BECTHBI 3HAYEHUSI UCTUHHOCTU BXOJAIIMX B HETO MEPEMEHHBIX, CTPOUTH
TaOJIUIbI ICTUHHOCTH JIJIsl IOTUUECKUX BBIPAKCHUH;

pPacKpbIBaTh CMBICH TMOHATHN «UCIOJHUTEbY», «AJITOPUTM», «IIPOrpamMmay,
MOHUMAsI Pa3HUILy MEXKIY YHOTpeOJEHUEM dTUX TEPMUHOB B OOBIJCHHON peYHu U B
uH(popMaTHKE;

OMMCBHIBATh AJTOPUTM PEIICHHMS 3aJladyd Pa3IMYHBIMUA CIIOCO0aMH, B TOM
YHCJIe B BUJIE OJOK-CXEMBI,

COCTaBJISATh, BHITIOJIHITH BPYYHYIO M Ha KOMITbIOTEPE HECJIOKHbBIE aJITOPUTMBI
C HCHOJIb30BaHWEM BETBJICHWN W IMKIOB JJIs YIPaBJICHUS MCIOIHUTEIISIMU,
takuMu Kak Pobot, Uepemnamika, UepTExXHUK;

WCIIOJIb30BaTh KOHCTAHTBI U TEPEMEHHBIE PA3IUYHBIX TUIOB (UYHCIIOBBIX,
JIOTUYECKUX, CHMBOJIBHBIX), @ TaKXkKe COJACpPKAIINE UX BBIPAXKECHUS, UCIOIb30BATh
oriepaTop MpUCBaNBaHMUS;

HCIIOJIB30BaTh MPH Pa3padO0TKe MpOorpamMM JIOTHYSCKHE 3HAYCHHS, OICpallUH
Y BBIPQOKECHUS C HUMH;

aHAJM3UPOBATh MPEIOKECHHBIC AITOPUTMBI, B TOM YKCJIE ONPECIIATh, KaK1e
pe3yJbTaThl BO3MOKHBI MPH 33JJaHHOM MHOKECTBE UCXOJIHBIX 3HAUCHHUII;

co3/laBaTh W  OTJAXUBaTh MPOTpaMMbl HAa  OJHOM U3  SI3BIKOB
nporpammupoBanus  (Python, C++, Ilackams, Java, C#, IlIkonbHBIN
AnropuTMUYeCKUld SI3BIK), peamu3yIomre HECIOXKHBIC aJITOPUTMBI 00paOOTKH
YHCJIOBBIX JAHHBIX C HCIOJIL30BAHUEM IIMKIOB W BETBJICHHUN, B TOM YHCIC
peanu3yrIme MpoBEepPKy ASTUMOCTH OJHOTO IIEJIOr0 YKciia Ha JIPyroe, MpoBepKy
HATypaJbHOTO YKCIIa HAa IPOCTOTY, BBIACICHUS (P U3 HATYPAITBHOTO YUCIIA.



K koniy oOyuenus B 9 kjacce y oOyuaromierocss OyayT chopMupoBaHBI
CJIEYIOIINE YMEHHUS:

pa30buBaTh 3aJaYd Ha MOJ33Ja4l, COCTAaBJISATh, BBHINOJHATH BPYYHYIO U Ha
KOMITBIOTEPE HECJIOKHBIE AJITOPUTMBI C HCIOJb30BAHMEM BETBJICHUM, LIUKJIOB U
BCIIOMOT'aTEJIbHBIX AJITOPUTMOB ISl YIPABJICHHS] UCIOJHUTEISIMUA, TaKUMHU Kak
Po6oT, Uepenarnika, YUepTéxHUK;

COCTaBJIAITh U OTJIAKUBATh IIPOIPAMMBbI, PEAIU3YIOLIUE TUIIOBBIE AJITOPUTMBbI
OOpaOOTKM YHUCIOBBIX IOCJIEIOBATEIBHOCTEM WJIM OJHOMEPHBIX YHCIOBBIX
MacCHUBOB (ITOMCK MaKCUMYMOB, MUHUMYMOB, CYMMBbI WJIH KOJMYECTBA 3JIEMEHTOB
C 3aJJaHHBIMH CBOWCTBaMH) Ha OJHOM W3 SI3BIKOB IporpammupoBanus (Python,
C++, [Tackans, Java, C#, llIkonpHbIN AITOpUTMHYECKUN SA3BIK);

PacKpbIBaTh CMBICH HOHATUH «MOJEIBY, «MOJEIUPOBAHUE», OINPEIEIATH
BUJIbI MOJIENEH, OLEHUBATHh AJ€KBATHOCTh MOJEIH MOJACIUPYEMOMY OOBEKTY M
LEISIM MOJIETTUPOBAHMS;

UCIIOJIb30BaTh TIpadbl U JIEPEBbS [JIs1 MOJICIUPOBAHUS CHUCTEM CETEBOU H
UEPAPXUUYECKOMN CTPYKTYpPBI, HAXOAUTh KpaTUyallinii myTh B rpade;

BbIOMpaTh CIIOCO0 MPEACTaBICHUS JaHHBIX B COOTBETCTBHM C MOCTABJICHHON
3amayed  (TaOnuipbl, cXeMmbl, TrpaduKH, AUarpaMMbl) C HUCIHOJIb30BAaHUEM
COOTBETCTBYIOIIUX IPOrPAMMHBIX CPEJICTB 00OpaOOTKU JaHHBIX;

UCIIOJIb30BaTh  DJICKTPOHHBIE TaONMIBI 1 0O0paOOTKM, aHamu3a W
BU3yalM3allMM YHUCJIOBbIX JAaHHBIX, B TOM YHCJE€ C BBIJCJICHUEM JHara3oHa
TaOHIIBI U YIIOPSAOUYNBAHUEM (COPTUPOBKOM) €r0 DJIIEMEHTOB;

CO37aBaTh U MPUMEHSTH B 3JIEKTPOHHBIX TAOIHIIAX POPMYIIBI ISl PaCUETOB C
UCIIOJIb30BAHUEM BCTPOEHHBIX apu(MeThyecKuX (yHKIUI (CyMMHpOBaHUE U
noJICYET 3HAUEHUH, OTBEUAIOIINX 33JaHHOMY YCIIOBUIO, CpeiHee apu(pMETHIECKOE,
NOMCK  MaKCHUMajJbHOTO M  MHUHUMAJIBHOTO  3HAaueHus), aOCOIIOTHOMH,
OTHOCUTEJIBHOM, CMEILIAHHOM aipecaluu;

UCIOJIB30BaTh JJIEKTPOHHBIE TAOJIMUIBI ISl YMCIEHHOTO MOJEIUPOBAHUS B
MPOCTHIX 33/1a4ax U3 Pa3HbIX MPEAMETHBIX 00JacTeil;

UCIIOJIb30BaTh ~ COBPEMEHHBIE  WMHTEPHET-CEPBUCHI (B TOM  4HCIE
KOMMYHHKAIIIOHHBIE ~CEpPBUCHI, OOJIaYyHble XpaHWIMILA JaHHBIX, OHJIANH-
nporpamMmbl  (TEKCTOBbIE M TpaUyecKue penakTopbl, cpeabl pa3paboTku)) B
y4eOHOM ¥ MOBCEHEBHOM JIESITEIIHHOCTH;

OPUBOJUTH TPUMEPHl HCIOJIB30BAHUA TE€OMH(YOPMAIIMOHHBIX CEPBHCOB,
CEpBHUCOB TOCYJAapCTBEHHBIX YCIYT, 0Opa3oBaTelbHBIX cepBUCOB HMHTepHeTa B
y4eOHOW U TIOBCETHEBHOM EATEIBHOCTH;

UCIOJB30BaTh  pa3jM4YHble  CpPEACTBA  3alUTBl OT  BPEAOHOCHOIO
IPOrpaMMHOr0 OO€cleueHus, 3allulaTh MEPCOHAIbHYI0 HH(POPMALUIO OT
HECAaHKIIMOHUPOBAHHOT'O JOCTYIIA U €ro IOCJIEICTBHI (pa3riaileHus, MOJIMEHBI,



yTpaThl JAHHBIX) C YYETOM OCHOBHBIX TEXHOJOTMUECKUX M COLMAIBHO-
NICUXOJIOTMUECKUX  aCleKTOB  HCMOJb30BaHUS cetu HTepHer  (cereBas
AaHOHMMHOCTb, IU(PPOBOH CJEM, ayTCHTUIHOCTh CYOBEKTOB M PECYPCOB, OMACHOCTh
BPEIOHOCHOTO KO/1a);

pacro3HaBaTh MOMBITKU U MPEAYIPEkKAATh BOBICUCHHE CE0sI U OKPYKAIOIINX
B JCCTPYKTHBHBIC U KPUMHHAIbHBIE (DOPMBI CETEBOM aKTUBHOCTH (B TOM YHCIIE
KUOepOyIIUHT, (PUIIHUHT).



4. TEMATHYECKOE INTAHUPOBAHUE

7 KIIACC
KounyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHnoBaHue pa3/jesioB U TeM undposbIie
Ne i/ P Kourposbnbie IIpakTuyeckue (1ubp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoTshI
pecypcsl
Pazgea 1. lndpoBasi rpaMOTHOCTH
11 Komnerorep — yHuBeEpcaibHOE YCTPOWCTBO 5 bubnuorexa [JOK
' 00pabOTKHU TaHHBIX https://m.edsoo.ru/7f41646e
bu6mmoreka [IOK
1.2 IT 4
POTPAMME! Hf ZarHmie https://m.edsoo.ru/7f41646e
bu6mmoreka [IOK
13 Kowrbiotephie ceth 2 https://m.edsoo.ru/7f41646e
Hroro mo pazueny 8
Pa3nes 2. Teopernueckue 0CHOBbI HH(POPMATHKH
51 Nudopmanusa n napopMamoHHbIe 9 bubnnoreka [JOK
' TIPOLECCHI https://m.edsoo.ru/7f41646e
bu6mmoreka [IOK
2.2 IT
PEACTABICHHE HH(pOPMaLLH o https://m.edsoo.ru/7f41646e
Hroro no pazneny 11
Pa3nen 3. Un¢opmMannoHHbIe TEXHOJIOTHHA
bu6mmorekxa [IOK
1 T 1
3 CHCTOBLIE AOKYMCHTH 6 https://m.edsoo.ru/7f41646e
bu6mmorexa [IOK
32 Kowmrotepras rpaguka 4 https://m.edsoo.ru/7f41646e
3.3 MynbTUMeIHITHBIEC TTPE3CHTAIINH 3 1 bubnuotexa [JOK



https://m.edsoo.ru/7f41646e
https://m.edsoo.ru/7f41646e
https://m.edsoo.ru/7f41646e
https://m.edsoo.ru/7f41646e
https://m.edsoo.ru/7f41646e
https://m.edsoo.ru/7f41646e
https://m.edsoo.ru/7f41646e

https://m.edsoo.ru/7f41646e

Hroro mo pazueny 13
PezepBHOe Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34



https://m.edsoo.ru/7f41646e

8 KVIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM uuppoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (ipp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
Paszgea 1. Teopernueckue 0CHOBBI MH(POPMATHKH
bubnunoreka LIOK
11 CHCTEMBI CHHCICHHS 0 1 https://m.edso0o.ru/7f418516
. bubnuorexa [JOK
1.2 DJIEeMEHThl MAaTEMATUYECKOU JIOTUKU 6 1 https://m.edsoo.ru/7fA18516
Htoro no pazneny 12
Pa3nen 2. ANropuT™Mbl 1 IPOrpaMMIpPOBaHUe
HcnonHuTenu u anropuTMsl. bubmmorexa [JOK
2.1 10 1
ANTOpuTMHUYECKHE KOHCTPYKLIUU https://m.edso00.ru/7f418516
bubmmoteka IIOK
22 #13bIK MPOTPAMMHPOBAHIS o https://m.edso00.ru/7f418516
bu6mmoteka IIOK
23 AHAIIH3 QITOPHTMOB 2 https://m.edso0o.ru/7f418516
Hroro no pazgeny 21
PeszepBHOe Bpems 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0



https://m.edsoo.ru/7f418516
https://m.edsoo.ru/7f418516
https://m.edsoo.ru/7f418516
https://m.edsoo.ru/7f418516
https://m.edsoo.ru/7f418516

9 KJIACC

KoJunyecTBO 4acoB JIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne n/m P Konrpoubusie IIpakruyeckue (witcpp )
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5. KOAU®UKATOPBI IPOBEPSIEMbIX TPEFOBAHUI K
PE3YJbBTATAM OCBOEHHUA OOII OO0

5.1 Koaudukarop npoBepsieMbIX TPeOOBAHUIT K MeTaNpeaAMeTHbIM
pesyabtatam ocsoenus OOII OO0

Kon [TpoBepsiembie TpeOOBaHUS K METANPEAMETHBIM pe3yibrataMm ocBoeHus OOIT OO0

IIPOBEPSIEMOIO

TpeOOBaHMS

1 Ilo3HaBaTeabHblie YV /I

1.1 Ba3oBble Jiornyeckue aeicTeus

1.1.1 BLISBISATH M XapaKTepu30BaTh CYIIECTBEHHBIE MPU3HAKN OOBEKTOB (SIBJICHHI)

1.1.2 YcTaHaBIMBaTh CyIIECTBEHHBIN MPU3HAK KIacCU(PUKAIINHI, OCHOBAHUS IS
0000111eHUs 1 CpaBHEHUS, KPUTEPUH MPOBOJIUMOTO aHAIHN3a

1.1.3 C yueToM NpeasoKeHHOM 3a1a4u BIABIATH 3aKOHOMEPHOCTH U IPOTUBOPEUHS B
paccMaTpuBaeMbIX (akTax, JaHHBIX U HAOIIOICHUSAX; IpeiaraTb KpUTEPUH TSI
BBISIBIICHHSI 3aKOHOMEPHOCTEH U MPOTUBOPEUNIA; BBISBIATH JePUIMT HHPOPMAIUH,
JTAHHBIX, HEOOXOIMMBIX JJIs TOCTABJICHHOM 3a/1auu

1.1.4 BEISBIATH IPUYMHHO-CIIEICTBEHHBIC CBS3M IPU U3YYCHHH SIBJICHUN M MTPOIIECCOB

1.15 JlenaTh BBIBOJBI C UCTIOJIB30BAHUEM JACTYKTUBHBIX U UHIYKTHUBHBIX
YMO3aKJIIOYEeHUH, YMO3aKIIOYSHUH 110 aHAJIOTHH, (OPMYIMPOBATH TUIIOTE3BI O
B3aUMOCBS35IX

1.1.6 CamocTosiTeTbHO BRIOUpATh CIIOCO0 pelieHus yaeOHOU 3a/1auu (CpaBHUBATH
HECKOJIbKO BApPHAHTOB PEILICHMs, BRIOUpATh Hanbosee MOAXOAALINNA C y4eTOM
CaMOCTOSITENIbHO BBIJICTICHHBIX KPUTEPUEB)

1.2 ba3oBble ncciienoBaTeIbCcKue AeHCTBHSA

121 [TpoBOIUTH 11O CAMOCTOATENBHO COCTABICHHOMY IUIAHY OIIBIT, HECTOXKHBIN
HKCIIEPUMEHT, HEOOIBILIOE NCCIIEI0OBAaHHUE 110 YCTAaHOBJIEHNIO OCOOEHHOCTEN 00BbEKTa
U3y4eHUsI, TPUUMHHO-CIIEICTBEHHBIX CBSI3€H M 3aBUCUMOCTEN 0OBEKTOB MEXKTY
co0oit

1.2.2 OneHuBaTh Ha MPUMEHUMOCTb U JOCTOBEPHOCTh HH(POPMALINIO, TIOTYUYEHHYIO B X0/1€
uccleIoBaHMsl (IKCIIEPUMEHTA)

1.2.3 CamocrosTenbHO GOpPMYIHPOBATH 000OIIEHHS U BBIBOJBI 110 pe3ybTaTaM
MIPOBEJICHHOTO HA0JIIO/IEHNs, OTIbITA, UCCIIEJOBAHMSI, BIIQJIETh HHCTPYMEHTaMH
OLIEHKH JIOCTOBEPHOCTHU MOJTYYEHHBIX BHIBOJIOB U 0000IIEHUI

1.2.4 [Tporuo3upoBaTh BO3MOXKHOE JaJIbHENIIEe pa3BUTHE MTPOLIECCOB, COOBITHI U X
MOCJEICTBHSI B @HAJIOTUYHBIX HJIM CXOJHBIX CUTYAIUsIX, BBIABUIATh MPEIIOI0KEHUS
00 VX pa3BHUTHS B HOBBIX YCIOBHSIX M KOHTEKCTAX

1.2.5 M cnonb30BaTh BOMPOCH KaK UCCIIEI0BATEIbCKUI HHCTPYMEHT ITO3HAHMS,
(bopMyITHpOBaTH BOIIPOCHI, PUKCHPYIOIINE Pa3pbIB MEKIY pPETbHBIM U
KeNaTeJIbHBIM COCTOSTHUEM CUTYallMH, 00bEKTa, CAMOCTOSITEIbHO YCTAHABIUBATh
HCKOMOE U JaHHO€; GOpMYyIUPOBATH THIIOTE3Y 00 MCTUHHOCTH COOCTBEHHBIX
CYXJIGHUH U CYXJIEHUH IpYruX, apryMEHTHPOBATH CBOIO O3HIINIO, MHEHUE

1.3 Pa6ora ¢ undopmanmueii

13.1 [TpuMeHSTH pa3nuyHbIe METO/Ibl, HHCTPYMEHTHI U 3aIPOCHI IIPH MTOKCKE U 0TOOpE
nH($OpMallMU WIK JaHHBIX U3 UCTOYHUKOB C YYETOM MPEI0KEHHON yueOHOM
3aJa4u ¥ 3aJJaHHBIX KPUTEPHEB

1.3.2 Bribupatp, aHanu3upoBaTh, CHCTEMATU3UPOBATH M HHTEPIIPETUPOBATH HH(POPMALIHIO

pa3IMYHbIX BUJOB U (pOPM MpecTaBICHHs; HAXOAUTh CXOHbIE apTyMEHTHI




(moATBepKAAIOIINE WIH OMPOBEPralolIie OAHY U TY K€ UJEI0, BEPCHIO) B
pa3aYHbIX HHHOPMAITMOHHBIX HCTOYHUKAX

133

CaMocTosTeNbHO BRIOMPATh ONTUMANIbHYIO (hOpMY MTpECTaBIeHHS HHPOPMAIIUY U
WLTIOCTPUPOBATH peliacMble 3a7a9i HECIIOKHBIMU CXeMaMHU, TuarpaMMaMu, HHON
rpaduKoOl U UX KOMOMHAITSIMU

134

OrneHuBaTh HaJICKHOCTh MHPOPMALIUH 110 KPUTEPHUSIM, MTPEI0KEHHBIM
ne1arornyeckuM pabOTHUKOM MIIH C(hOPMYIHMPOBAHHBIM CAMOCTOSATEIIBHO

135

D¢ dekTHBHO 3aIOMHHATH U CUCTEMATH3UPOBATh HHPOPMALIUIO

KommynukaruBubie YY /|

2.1

Oo0menne

2.1.1

BoipaxkaTh ce0s (CBOIO TOUKY 3pEHHUs) B YCTHBIX U TMCbMEHHBIX TEKCTaX

2.1.2

B xone nuanora u (win) AUCKYCCUU 3a7]aBaTh BOMPOCHI IO CYLIECTBY 00Cyk1aeMoii
TEMBI ¥ BBICKA3bIBATh UJICU, HALIEJICHHBIC HA PEIICHUE 33/1a4H U MOJIJePKaHNue
OJ1aroenaTeabHOCTH OOIIEHUS; COMIOCTABIISATh CBOU CYXKICHHUS C CYKICHUSIMU
JPYTUX YYaCTHUKOB JIMajora, OOHaApy>KUBATh PA3JIMUME U CXOJICTBO MO3UIIUMA

2.1.3

[TyOniyHO MpeNCTaBIsATh Pe3yabTaThl BHIIOJIHEHHOTO OIbITA (IKCIIEPUMEHTA,
UCCIIEIOBaHMS, IPOCKTA); CAMOCTOSTENILHO BEIOMPATh (hOpMAT BHICTYIIIICHUS C
y4eTOM 3aj1a4 MPe3eHTAuN U OCOOCHHOCTE! ayIMTOPUU H B COOTBETCTBHH C HUM
COCTaBJIATH YCTHBIC U MMCbMCHHBIC TCKCThHI C UCITIOJIB30BAHUCM HUIUIIOCTPATHBHBIX
MaTepuaioB

2.14

Bocnpunnmars 1 popMynupoBaTh Cy>KACHUS, BHIPAKATh SMOLIMU B COOTBETCTBHH C
LIEJIIMU M YCIIOBUSIMU OOILEHUS; paclio3HaBaTh HeBepOaJIbHbIE CPEACTBA OOIIEHUS,
MOHMMATh 3HAYEHHUE COLMAJIbHBIX 3HAKOB, 3HAaTh U PaclO3HaBaTh MPEANOCHUIKH
KOH(JIMKTHBIX CUTYAIMH U CMTr4aTh KOH(IUKTHI, BECTH MIEPETOBOPHI, TIOHUMATh
HaMEpPEHUs JPYTUX, MPOSIBISITh YBAXKUTEIbHOE OTHOLIEHHE K COOECETHUKY U B
KOPPEeKTHOH (opme hopMyIHpOBaATH CBOU BO3PAKEHHUS

2.2

CoBMecTHaA AECATCJIBbHOCTD

221

[TornMaTh ¥ UCTIOIB30BATH MPEUMYIIECTBA KOMAHIHON U UHIUBUAYATBHON pabOThHI
NP PEIIEHUH KOHKPETHON MPOoOIeMbl, 000CHOBBIBATH HEOOXOIMMOCTh TPUMEHEHUS
TpyNHoBbIX GOpPM B3aUMOIEHCTBUS IIPH PEIICHUH TTOCTABICHHON 3a1a4u;
MPUHUMATH 11€JThb COBMECTHOM ESITEIbHOCTH, KOJUIEKTUBHO CTPOUTH ACHCTBUS TIO €€
JTOCTHKEHUIO: PACTIPEACTATH POJIU, JOTOBAPUBATHCS, 00CYXKAATh MPOIECC U
pe3ynbTaT COBMECTHOM pabOTHI; yMETh 00001I1aTh MHEHHS HECKOIBKUX YEJIOBEK,
MPOSIBISATH TOTOBHOCTh PYKOBOJUTH, BBIMOJIHATH MOPYUYEHUS, TOTUYUHATHCS;
IUTAHUPOBATh OPraHU3aLMI0 COBMECTHON pabOThI, ONPENENSTh CBOIO POJIb (C yUeTOM
MPEMOYTEHU 1 BO3MOXKHOCTEH BCEX YUACTHUKOB B3aUMOJCHUCTBHUS ), paCIpeIeisiTh
3a/1auu MEXAy WICHAMH KOMaH/Ibl, y9aCTBOBATh B TPYNIOBBIX (hopmMax paboThI
(o6cyxnenus, 0OMeH MHEHHH, «MO3TOBBIC IIITYPMbI» U UHBIE); BHITIOTHATH CBOIO
4acTh PabOTHI, TOCTUTATh KAYECTBEHHOTO Pe3yJbTaTa M0 CBOEMY HaIPaBIECHUIO U
KOOPJMHUPOBATH CBOU JACHCTBUSA C APYTUMHU WICHAMH KOMaH/bl; OLIEHUBATh
KauecTBO BKJIaJia B OO MPOAYKT IO KPUTEPHUSIM, CAMOCTOSTEIIHLHO
c(hOpMyIMPOBAHHBIM YYACTHHUKAMU B3aUMOJICHCTBUS; CPABHUBATH PE3YJIbTATHI C
MCXOJIHOM 3a71adueil M BKJIaJ KaXJI0T0 YjeHa KOMaHbI B IOCTHKEHUE PE3yJIbTaTOB,
pa3nensarsb chepy OTBETCTBEHHOCTH U MPOSBIISATH TOTOBHOCTh K MPEOCTABICHUIO
OTYeTa Nepes rpymnnon

Peryastusnsie YY ]I

3.1

Camoopranu3anus

3.11

BBISIBIIATE IPOOIIEMBI JUTsl PEIICHUS B )KU3HEHHBIX U YICOHBIX CUTYAIUIX;
CaMOCTOSITENIFHO COCTABIIATh AITOPUTM PELICHHUS 33/1a4H (I €ro 4acTh), BEIOUpATh
croco0 penieHus y4eOHOM 3a1a9u ¢ y9€TOM UMEIOIIHUXCS PECYPCOB U COOCTBEHHBIX




BO3MO)KHOCTEH, apryMeHTHPOBATh MpeJiaraéMble BApUaHThl pelIeHUuN

3.12

OpHEHTUPOBATHCS B PA3IMYHBIX MOIX0aX MPUHSITHS PEIICHUN (MHINBUYaTbHOE,
NPUHSATHE PEIICHHS B TPYIIIE, TPUHATUE PEIICHHUIA TPYIIION ); COCTABIIATH TUIaH
JIeicTBU (I1aH peai3alii HAMEYCHHOTO allTOPUTMA PEIICHNUS ), KOPPEKTHPOBATH
NPE/IOKEHHBIN aJITOPUTM C YYETOM IOJIyUEHHsI HOBBIX 3HAHUH 00 M3y4aeMOM
00BeKTe; JAeNaTh BEIOOP U OpaTh OTBETCTBEHHOCTH 33 PEIICHUE

3.2

CaMOKOHTPOJIb

3.2.1

Bragets criocobamu caMOKOHTPOJIS, CAMOMOTHBAIIUU M peIICKCUU

3.2.2

BHocuth KOPPEKTUBBI B ACATCIIbHOCTh HA OCHOBE HOBBIX O6CTO$IT€J'H:CTB,
N3MCHUBIINXCA chyauHﬁ, YCTAHOBJICHHBIX OI_HI/I60K, BO3HHMKIINX TPYHHOCTCfI

3.2.3

JlaBaThb aIeKBaTHYIO OLIEHKY CUTYyallUU M MpelaraTh IUIaH €€ H3MEHEHMUS,;
YUUTBIBaTh KOHTEKCT U NPEABUIETh TPYJHOCTH, KOTOPbIE MOTYT BOZHUKHYTh IIpU
peleHnH yuyeOHOM 3aauu, aJalTHPOBaTh PEIIeHUE K MEHSIOIUMCS
00cTosITENBCTBAM; OOBSACHATH IPUUYUHBI JOCTHXKEHUS (HETOCTHIKEHUS) pe3yJIbTaTOB
NeSITeIbHOCTH, AaBATh OLEHKY IPUOOPETEHHOMY OIBITY, YMETh HAXOJUTh
MO3UTUBHOE B ITPOU30LIEIIIEN CUTYallUN; OLIEHUBATh COOTBETCTBUE pE3yiIbTaTa
1IeJIM M YCIIOBUSAM

3.3

OMOIHOHAJILHBIH HHTELJIEKT

3.3.1

Pasznuyath, HAa3bIBaTh U YIPABISTh COOCTBEHHBIMH AMOIUSAMH U SMOIMSIMU APYTHX;
BBISIBJIATh M @HAJIM3UPOBATh IPUUMHBI SMOLIMIA; CTABUTh ce0s HA MECTO APYroro
YyeJI0BeKa, IOHUMAaTh MOTHUBBI M1 HAMEPEHUS IPYroro; peryJupoBarb crocod
BBIPAKCHMS MO

3.4

IIpunsTHe ceds1 M APYrux

34.1

BOKPYT

OcCo03HaHHO OTHOCHUTBCS K IPYrOMY Y€JIOBEKY, EF0 MHEHHIO; IPU3HABATh CBOE IIPAaBO
Ha OLIMOKY U TaKo€ e MPaBo JPYyroro; NpuHUMAaTh ce0s U APYTUX, HE OCYK/as;
OTKPBITOCTb ce0e U JPYTUM; OCO3HABATh HEBO3ZMOKHOCTh KOHTPOJIMPOBATH BCE

5.2 Kogugukarop nposepsieMbIX TpeOOBaHHMI K NPEAMETHBIM pe3yJbTaTam

ocsoenuss OOITI OO0
7 KJIACC
Kon .
IIpoBepsiemble npeAMeTHBIE Pe3yJIbTAThl 0CBOCHHS OCHOBHOM
NpoBepsieMOro .
00pa3oBaTeJIbHOI MPOrpaMMbl OCHOBHOT'O 0011Ier0 00pa3oBaHusA
pe3yjabTara
1 ITo Teme «{udpoBast TpaMOTHOCTHY
[TosicHAT, Ha  TpuUMepax CMBICT  TIOHATHH  «HHQOPMAIUI,
11 «uH(pOPMAIIMOHHBIN TpoIIeccy, «00paboTKa HHPOPMALIUNY, «XpaHEHHE
nHpopManumy, «mepeaada HHPOPMaITH
T [TpuBOANUTE IPUMEPHI COBPEMEHHBIX YCTPOWCTB XpaHEHHs U Meperadyn
WH(POPMAIINHU, CPABHUBATH X KOJUYECTBCHHBIC XapaKTEePUCTHKH




13

14

[TomyyaTs W HCHONB30BaTh HHMPOPMALMIO O XapaKTEPUCTUKAX
NIEPCOHAIIBHOIO KOMIIBIOTEPA U €r0 OCHOBHBIX 3JIEMEHTAX (IIpoLeccop,
ornepaTUBHAs MaMsTh, JOJITOBPEMEHHAas IaMATh, YCTPOMCTBAa BBOJIA-

BBIBO/1A)

COOTHOCHTD XapPaKTCPUCTUKHU KOMIIBIOTEPA € 3aa4aMH, pClIaCMbIMU C

€ro0 NIOMOIIBIO

1.5

1.6

OpueHTHpOBaThCS B HEPApPXUUYECKOW CTPYKType (alJoBOM CHCTEMBI
(3anuchIBaTh MONHOE UM (aiina (kaTamora), myTh K ¢ailry (katauory)
M0 HMEIIIEMYCsl OMUCAHUIO0 (DAaWIOBON CTPYKTYphl HEKOTOPOTO

MH(OPMALIOHHOTO HOCUTEJIS)

PaGorate ¢ ¢aitioBoil CHUCTEMOW TIEPCOHATBLHOTO KOMITBIOTEpA C
UCIIOJIb30BaHUEM rpaduueckoro uHTepdeiica: co3naBarh (KOMUPOBATH,
nepemMeniaTh, MeperuMEHOBBIBATh, YIAIATh U apXUBHPOBATH (Hailuibl U

KaTaJIOTH, UCII0JIb30BATh AHTUBHUPYCHYIO nporpaMMy)

1.7

1.8
1.9

1.10

1.11

Hckatp uHpopMmammio B VHTepHeTe (B TOM 4YHCIE IO KIIOUYEBBIM
CJIOBaM, IO H300paK€HHI0), KPUTHUECKH OTHOCUTHCS K HalJEeHHOU
uHPOpPMALIMK, OCO3HAaBaTh OMACHOCTH Ui JIMYHOCTH W OOIIECTBa
pacrpocTpaHeHHUsT BpPEJIOHOCHOW HMHpOpMaluMu, B TOM YHCIE
HKCTPEMHUCTCKOTO U TEPPOPUCTHUECKOTO XapaKTepa

[ToHnMaTh CTPYKTYpY aIpecoB BeO-pecypcoB

Hcronbs30BaTh COBPEMEHHBIE CEPBUCHI MHTEPHET-KOMMYHUKAIIMI
Cobumoniate TpebGoBaHMsI 0Oe30MacHOM AKCIUTyaTallud TEXHUYECKHX
CpeACcTB HMH(OPMAIMOHHBIX M KOMMYHUKALIMOHHBIX TEXHOJOTHH,
coOiroaaTh CeTeBON 3TUKET, 0a30Bble HOPMbI HH(POPMAITMOHHON ITHUKU
U TpaBa Mpu paboTe C MPHIOKEHUSIMU Ha JIIOOBIX YCTPOWCTBaxX U B
WuTepHere, BBIOUpATh O€30MacHbIE CTPATETUU TOBE/IEHUS B CETH
HpI/IMeHﬂTI) METO/IbI HpO(l)I/I.]'IaKTI/IKI/I HCTaTUBHOI'O0 BJIUAHUA CPCIACTB
MH(POPMALIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTHIl Ha 3/10pOBbE

IIOJIB30BaTCIIA

IIo Teme «TCOpeTI/IquKI/IC OCHOBBI I/IH(I)OpMaTI/IKI/I»

2.1

KOI[I/IpOBaTI: U JCKOAUPOBATH COO6H.[€HI/IH Mo 3aJlaHHBIM IIpaBUJIaM,
JACMOHCTPHUPOBAThL IMMOHUMMAHHUE OCHOBHBLIX IMPHUHIMUIIOB KOJWPOBAHUA

UH(OpPMAIIMU Pa3InIHON TPUPOJIBI (TEKCTOBOM, rpaMuecKoil, ayano-)

2.2

CpaBHI/IBaTB JJIINHBI COOGH.[GHI/II\/'I, 3alIMCaHHBIX B PA3JIMYIHBIX




andaBuTax, ONEpUPOBATh EAMHHUIIAMU H3MEpEeHUs MH(POPMAIMOHHOTO

00BEMa U CKOPOCTHU NEpeIaun JaHHBIX

OneHuBaTh W CpaBHUBATh pa3Mepbl TEKCTOBBIX, TIpadUUECKUX,

23 3BYKOBBIX (haityioB 1 BUIe0haidIoB
3 [To reme «MHpOpMALIMOHHBIE TEXHOIOTHI)
[IpencraBisTh  pe3yibTaThl  CBOGM  JEATEIBHOCTH B BHIE
3.1 CTPYKTYPUPOBAHHBIX WJUTFOCTPUPOBAHHBIX JIOKYMEHTOB,
MYJIbTUMEAUNHBIX MPE3CHTAIUN
8 KIIACC
Kon .
IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
NpoBepsieMoro .
00pa3oBaTeJbHOI MPOrPaMMbI OCHOBHOT'0O 00111er0 00pa30BaHus
pe3yJbTara
1 [To Teme «TeopeTndeckre OCHOBBI HHPOPMATHUKID
11 [losicHAT Ha TmpuUMepax pa3Iuyusl MEXJIy MO3ULIHOHHBIMU U
' HETMO3UIIMOHHBIMU CUCTEMaMU CUUCIICHUS
3anuchiBaTh U CpaBHUBATH Iienble yuciaa oT 0 qo 1024 B pa3nuuHbIX
12 MO3UIIMOHHBIX CHUCTEMax cuuciaeHus (¢ ocHoBaHmsamMu 2, 8, 16),
BBITIOJIHSTH apU(PMETHIECKHE OTIEPAIIMH HAJl HUMU
13 PackppiBaTh  CMBICT  TIOHSATUW  «BBICKA3bIBAHUE»,  «IOTHYECKas
' OMEPALMSY, WIOTHUYECKOE BBIPAKEHUE»
3anuceIBaTh JJOTHYECKUE BHIPAXKEHUS C UCIIOJIB30BAHUEM U3 bIOHKIIHH,
KOHBIOHKIIUA W OTPHUIAHUS, OMPENeNsATh HMCTUHHOCTH JIOTHYECKHX
1.4 BBIPKEHHM, €CIIM W3BECTHBI 3HAYEHUS! UCTUHHOCTH BXOJIAILUX B HETO
MEePEMEHHBIX, CTPOUTh TaOJUIBI HWCTUHHOCTH JUISl JIOTUYECKHX
BBIPAKECHUI
2 [To Teme «ANTOPUTMBI U TPOTPAMMHUPOBAHHEY
PackppiBaTh ~ CMBICII  TIOHSTHH  «HUCTIOJHUTEIBY»,  «AJTOPUTM,
2.1 «mporpamMmay, TMOHUMAas pPa3HUIy MEXKAYy YIOTpeOlieHHeM STHX
TEPMHUHOB B OOBIJICHHOH peur U B HH(POpMaTHKE
25 OnuceiBaTh IrOPUTM PEHICHMs 3a/add Pa3jIMYHbIMH CIIOCOOaMH, B

TOM 4HUCJIC B BUJC OJI0K-CXEMBI

2.3 CocTaBisTh, BBIIOJHATH BPYYHYI0 U HAa KOMIIBIOTEPE HECIOXKHBIE




2.4

2.5

AJIT'OPUTMBI C UCIIOJIB30BAHUEM BETBJICHUH U IMUKIJIOB IJId YIIPABJICHUA
HUCIIOJTHUTCIISAMU

Hcmonp30BaTh KOHCTAaHTBI H NEPECMCHHBIC  pa3JIMYHBIX  THIIOB
(LII/ICJ'IOBI)IX, JJIOTUYCCKHX, CI/IMBOJ'IBHBIX), a TaKXE COACpKaIIUC HX

BBIPAKECHMS, UCIIOJIb30BaTh OIIEPaTOp IPUCBAUBAHMS

Hcnonp3oBaTth mpu pa3pabOTKe MpPOrpaMM JIOTUYECKUE 3HAYCHUS,

onepanr U BEIPAXCHUA C HUMU

2.6

AHaJ'II/ISI/IpOBaTI) MMPECAT0KEHHBIC aJITOPUTMBI, B TOM YHCJIC OIIPEACIIATD,
KaKue pe3yJibTaTbl BO3MOXHBI IIPpHU 3aJaHHOM MHOKCCTBC HMCXOIHBIX

3HAYECHUH

2.7

Co3gaBaTh M OWIAXHMBATH IPOrpaMMbl HA OJHOM M3 S3BIKOB
nporpammupoBanus (Python, C++, Ilackans, Java, C#, LlkonbHblii
AnroputMHYecKUi SI3BIK), pEaNM3YIONINE HECIOXKHBIE aJrOPHUTMBI
00pabOTKM YHCIOBBIX JaHHBIX C HCIOJIb30BAaHHMEM IMKIOB U
BETBJICHUH, B TOM YHCJIE PEaU3yIONIIe MPOBEPKY ACTUMOCTH OJHOTO
LIEJIOTO YHUCIIa Ha JIPyroe, MPOBEPKY HaTYpaJIbHOIO YHCIa HA IPOCTOTY,

BbIJIETICHUS IM(PP U3 HATYpaJIbHOTO YKcia

9 KITIACCA

Kon
NMpoBepsieMoro
pe3yJjabTara

IIpoBepsiemble peAMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUsA

1

ITo Teme «l{upoBast rpaMOTHOCTH

1.1

1.2

Hcnonp30BaTh COBpEMEHHBIE HMHTEPHET-CEPBUCHI (B TOM UHUCIE
KOMMYHUKAIIMOHHBIC CCPBHCEHI, oOJIauHbIe XpaHWIMIIAa JaHHBIX,
OHJIAHH-TIpOTPaMMBbl (TEKCTOBBIE M TpapUUeCKHe PEeAaKTOPBI, CPEIb
pa3paboTKM) B yueOHOM U MOBCETHEBHOM JIEATETLHOCTH

[IpuBouTH MIPAMEPHI HUCTIOB30BAHUSA reonH(pOPMAITIOHHBIX

CCPBUCOB, CCPBUCOB TOCYHApPCTBCHHBIX YCIYT, O6pa30BaTeJ'ILHBIX

cepBucoB MlHTepHeTa B y4eOHOM M TTOBCETHEBHOM IEATEIILHOCTH

1.3

Hcnonb3oBaTh pa3iavyHble CPEACTBA 3allUThl OT BPEJOHOCHOIO
MPOrPaMMHOTO OOECTIeUeHHs, 3alIUIIATh TEPCOHATBHYIO HHPOPMAITUIO
OT  HECAaHKUMOHMPOBAHHOIO  JOCTyma M  €ro  IOCJIEICTBUU

(pasriameHusi, MOIMEHBI, YTpaThl JaHHBIX) C YYETOM OCHOBHBIX
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2.1

2.2

3.1

TEXHOJIOTMYECKUX M COLMAIBHO-TICUXOJIOTMYECKUX  aCIIEKTOB
UCTIONB30BaHUsl ceTH MHTepHeT (cereBass aHOHMMHOCTb, IHU(POBOIA
ciell, AayTeHTHMYHOCTh CYOBEKTOB U PECypcoB,  OINACHOCTb

BPEIOHOCHOT'O KO/1a)

Pacno3sHaBaTh MNONBITKM U INpeAyNpeXxaarb BOBJIEUYEHUE ce0s WU
OKPYXaloIIUX B JCCTPYKTHUBHbIE U KPUMHHAIBHBIE (DOPMBI CETEBOMN

AKTUBHOCTH (B TOM 4YHCIIe KHOEpOyIUIHHT, (PUITHHT)

[To Teme «TeopeTnueckre OCHOBBI HHPOPMATUKI

PackpbiBaTh ~ CMBICT  TOHATHH  «MOJENb»,  «MOJCIUPOBAHHEY,
ONpENeNATh BHUIBI MOJENEH, OLEHWBATh aJEKBATHOCTh MOJEIH
MOJIEIUPYEMOMY OOBEKTY H LIEJISIM MOJICIIMPOBAHUS

Hcnonb3oBate rpadbl U AEpEeBbs Ui MOACTHPOBAHUS CHCTEM CETEBOM
U HePapXUUYECKOi CTPYKTYpBI, HAXOIUTH KpaT4alIinii myTh B rpade
[To Teme «ANTOPUTMBI U IPOTPAMMHUPOBAHUE)

Pa3z0uBarp 3a7aum Ha MOJ3a7a4uM, COCTABIATh, BHIIOIHATh BPYUHYIO H
Ha KOMIIBIOTEpE HECJOXHBIE aJrOPUTMBl C  HCHOJIB30BAHHUEM
BETBJICHUH, IIUKJIOB U BCIIOMOTATEIFHBIX AJITOPUTMOB JIJISI YIIPABIICHUS

HUCIIOJTHUTCIIAMUA

3.2

4.1

4.2

CocTaBnsaTh M OTJIAXKUBATh MPOrpaMMbl, PEATUIYIOIIUE THUIIOBbIE
QIrOpuTMbl  00pabOTKM  YMCIOBBIX  IOCJEIOBATEILHOCTEH WM
OJTHOMEPHBIX YHMCIOBBIX MACCHUBOB (ITOMCK MAaKCUMYMOB, MUHUMYMOB,
CYMMBI WJIH KOJHYECTBA DJIEMEHTOB C 33/JIaHHBIMH CBOWCTBaMH) Ha
OJIHOM U3 s3bIKOB mporpammupoBanust (Python, C++, ITackanb, Java,

C#, llIkonbHBII ANTOPUTMUYECKAN SI3BIK)
[To reme «MHpOpMaLIIOHHBIE TEXHOJIOTHI

Brei6upars cmoco® TmpeacTaBiieHHs JAHHBIX B COOTBETCTBHH C
MOCTaBJICHHOW 3amadeld (TabiuIbl, CXeMbl, TpadUKH, JUATPAMMBI) C
UCIIOJIb30BAHUEM  COOTBETCTBYIOLIMX  MPOTPaMMHBIX  CPEICTB

00paboTKHN JaHHBIX

Hcnonp30BaTh 37IEKTpOHHBIE TAOMWIBI JUIsi OOpaOOTKH, aHaIn3a Hu
anyanmaunn YHUCJIIOBBIX HOAaHHBIX, B TOM 4YHCJIC C BbIACICHUCM
Jara3oHa TaONWIBI W yIOPSAOYMBAHHEM (COPTHUPOBKOI) €ro

9JICMCHTOB

4.3

Co3naBaTh M NPUMEHATH B DJEKTPOHHBIX TaOMUIax (HopMysbl Ui




pacy€ToB C MCTOJIB30BAaHUEM BCTPOCHHBIX aprU(METHUECKUX (PYHKITHI
(cyMMHpOBaHHE W TOACUYET 3HAYCHUN, OTBEYAIONIMX 33JaHHOMY
YCIIOBHIO, CpeaHee apu(PMETHYECKOE, IMOMCK MAaKCUMaJIbHOTO H
MHUHHMMAJIbHOT'O 3HaUCHHsI), a0COIIOTHON, OTHOCUTEIIBHOM, CMCIIIAHHON

azipecaryun

4.4

Hcmons3oBaTh OJICKTPOHHBIC Ta6J'II/IHBI JIA YHUCJIICHHOT'O

MOZACIIMPOBAHUA B IIPOCTHIX 3a/ladax U3 pa3HbIX NPCAMCETHBIX oOiacreit




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KJIACC

Kon

HpOBepﬂeMbIﬁ IJIEMEHT COACPKaHUSA

[{udpoast rpaMOTHOCTH

11

KomnbroTep — yHHMBEpCalbHOE BBIUUCIUTEILHOE YCTPOMCTBO, padoTarolee Io
nporpaMMe. THIBI KOMIBIOTEPOB: INEPCOHAIBHBIE KOMIIBIOTEPBI, BCTPOCHHBIE
KOMITBIOTEPBI,  CYNEPKOMIBIOTEpPl. MoOwibHbIE — ycTpoiicTBa.  TexHuka

0€30I1aCHOCTH U IIpaBujIa pa6OTBI Ha KOMIIBXOTEPC

1.2

13

OcHoBHBIE KOMIIOHEHTHI KOMIbIOTEpa W WX Ha3HaueHue. [Ipomeccop.
OnepaTuBHasE U JOJTOBPEMEHHas MamsTh. YCTpPOMCTBA BBOJAA U BBIBOJA.
CeHcopHBII BBOJ, TaTYUKH MOOWJIBHBIX YCTPOMCTB, CpeACTBa OMOMETPUUYECKOM

ayTeHTU(UKAIIH

Wcropust pa3Butus KOMIIBIOTEPOB M IporpammHoro obecrneueHus. IlokoneHus
KOoMIbIOTepOB.  COBpPEMEHHBIE  TEHICHIMM  PA3BUTUSA  KOMIIBIOTEPOB.
Cynepxomnbiotepsl. [lapamnensHbie Bbuncienus. IlepcoHanbHbIil KOMIIBIOTED.
[Tpoieccop M ero XapakTepUCTUKHM (TakToOBas 4YacTOTa, pPa3psAIHOCTD).
OneparuBHasg naMath. JlonroBpeMeHHast mamsTh. Y CTpOWCTBa BBOJA M BBIBOJIA.
OO0BEM XpaHUMBIX JaHHBIX (ONEpaTUBHAS MAMATh KOMIbIOTEPA, )KECTKUM TUCK U
TBEPAOTEJIbHBI HAKONUTENb, MOCTOSHHAs MaMsITh CMapT@oHa) U CKOPOCTh

A0CTYyIIa I pa3JIMYHbIX BUAOB HOCHUTEIEH

14

1.5

[IporpammHoe  obecrieueHue  KommbioTepa. [lpukiagHoe  mporpaMMHOe
obecrieueHue. CucremHoe MPOTPaMMHOE obecrieueHue. Cuctemsl
nporpamMmmupoBanus. [IpaBoBas oxpaHa mporpaMM W JaHHBIX. becrnaTHble U

YCIIOBHO-O€CIUTaTHBIE TTporpaMMbl. CBOOOIHOE MPOTrPaMMHOE 00€CTICUCHHE
@aiinbl ¥ nmanku (karanoru). Tumsl daiinoB. ColicTBa (aiinoB. XapakTepHble
pa3Mepbl (DaiiIoB pa3IMYHBIX TUIOB (CTpaHHIA TEKCTa, DJIEKTPOHHAs KHUTA,

dororpadus, 3aMuUch TECHHU, BUCOKIIUI, TOTHOMETPAKHBIA (PUITHEM)

1.6

[Mpunuunel nmoctpoeHus ¢aitnoBeix cucreM. llomHoe ums ¢aia (mankw,

karanora). [1yTs k (aiiny (manke, KaTaaory)

1.7

daiinoBelii MeHeKep. PaboTa ¢ daitnaMmu n mankamu (KaTtajgoramu): CO3/IaHHE,
KOMUPOBaHUE, MEpeMEeIeHUE, IEPEUMEHOBAaHUE U yJalieHue (ailyioB U marmok

(xatanoron). [Touck ¢aiaoB cpeacTBaMu OneparmOHHON CUCTEMBI

1.8

ApxuBanus JaHHbIX. Mcronb3oBaHue mporpaMM-apXuBaTopoB




1.9

1.10

KomnbioTepHble BUPYCHI M IpYrHe BPEJOHOCHBIE MporpaMMsbl. [Iporpammbl s

3aILUTHI OT BUPYCOB

O0beanHenue koMibioTepoB B ceTh. Ceth HTepHeT. BeO-cTpanuiia, BeO-cailT.
CtpykTypa anpecoB BeO-pecypcoB. bpayszep. IlomckoBbeie cuctembl. I[lonck
uH(pOpMAIllMKM TIO KIIOYEBBIM CJIOBaM M MO H300pakeHur0. [[ocTOBEpHOCTH

uH(popMaluu, noiaydeHHoi u3z Marepuera

1.11

CoBpeMeHHbIE CEpBUCH HHTEPHET-KOMMYHHUKAIUI

1.12

2.1

CereBoli 3THKeT, 0a30Bble HOPMBI MH()OPMALIMOHHON 3THKHU U IIpaBa MpH padoTte
B cetu UHTeprer. Ctpateruun 6e3omacHoro noseneHus B IHTepHeTe
TeopeTnueckre 0OCHOBbI HHPOPMATUKU

WNudopmanus — 0JHO U3 OCHOBHBIX MOHATHH coBpeMeHHOI Hayku. MHpopmanus
KaK CBEJICHUs, TpeHa3HAYCHHBIC JUIsI BOCTIPHATHS YEIOBEKOM, U MH(OpMaIus

KaK JaHHBIC, KOTOPBIC MOT'YT OBITh O6pa60TaHBI aBTOMaTHSHpOBaHHOﬁ CHCTEMOH

2.2

JIMCKpeTHOCTh JaHHBIX. BO3MOXXHOCTH ONUCAHUS HENPEPBIBHBIX OOBEKTOB U
IPOIIECCOB C TIOMOIIBIO TUCKPETHBIX NaHHBIX. MH(pOpMarmoHHbIe Mpoueccs —

IMPpONECChI, CBA3aHHBIC C XPAaHCHUCM, npeo6pa30BaHHeM 151 Hepeﬂaqeﬁ JaHHBIX

2.3

2.4

CumBon. Andasur. MomHocTs andasurta. PazHooOpaszue s3bIKOB U al(aBUTOB.
EcrectBenHble M (opMalibHbIE S3BIKA. AJ(PAaBUT TEKCTOB HAa PYCCKOM SI3BIKE.
JlBonunbiit andaBut. KonudecTBO BCEBO3MOXKHBIX CIIOB (KOJOBBIX KOMOWHAIIMA)
buKcUpoBaHHOM JUIMHBI B JBOMYHOM aidasute. I[IpeobpazoBanue mr000T0
angaBuTa K ABOMYHOMY. KonndecTBO pa3nuyHbIX CJIOB (PUKCUPOBAHHOH JJTMHBI B

andaBuTe OnpeneIEHHON MOIITHOCTH

KOHHpOBaHI/Ie CHMBOJIOB OJJHOI'O aﬂ(l)aBI/ITa C IMIOMOIIIBIO KOJOBBIX CJIOB B PYIroM

aJ'I(I)aBI/ITG, KoaoBas Ta6J'II/II_[a, JACKOAUPOBAHUC

2.5

I[BOH‘IHLIﬁ KOn. HpeI[CTaBJ'ICHI/Ie JAAaHHBIX B KOMIIBIOTEPE KaK TCKCTOB B

JIBOMYHOM aJihaBuUTe

2.6

2.7

WNndpopmanmonssiii 00bEM NaHHBIX. BUT — MUHMManbHas €JUHMIIA KOJIMYECTBA
uH(pOopMaluu — TBOMYHBIN pa3psa. baiit, kuinobaiiT, MerabailT, rurabaiT
CkopocTh mepenaud JaHHbIX. EJWHUIBI  CKOPOCTH TMepelaydl  JaHHBIX.

Hckaxenue I/IH(I)OpMaI_[I/II/I Ipu nepeaadc

2.8

KonupoBanue texcroB. PaBHomepHbIl kon. HepaBHomepubiii kon. Koxmpoka
ASCII. Bocemubutneie komupoBku. Ilomstue o komupoBkax UNICODE.
JlekonupoBaHue  COOOIIEHMM C  HUCIOJNB30BAaHHMEM  PAaBHOMEPHOTO U

HepaBHOMepHOTOo Koaa. MHpopMannoHHbIil 00BEM TeKcTa




2.9

OO6mee mpexacraBieHHe O MHUPPOBOM NPEACTABICHUU ayAUOBU3YAIbHBIX U
JIpYT'uX HenpepblBHBIX JaHHbIX. KonupoBanume 1Bera. lLlBeToBble Mojaeinu.

Mopens RGB. I'myOouna kogupoBanus. [Tanmutpa

2.10

PactpoBoe u BekTOpHOE TIpeiacTaBiieHHe u300pakeHui. Ilukcenb. Ornenka
UHPOPMALIMOHHOTO  00bEMa  rpaMyeckux  JaHHBIX JUIS  PacTpOBOTO

N300paKCHHS

2.11

KOI[I/IpOBaHI/IC 3BYKa. Pa3p${I[HOCTI) U 4YaCToTa OUCKPETHU3aAlKWH. KomnuaectBo
KaHaJIOB  3aIliCH. OI.[CHKa KOJIMYCCTBCHHBIX IMAapaMCTpPOB, CBA3aHHLIX C

MMPEACTAaBJICHUEM U XPAHCHUEM 3BYKOBbBIX (baﬁHOB

HudbopmalinoHHbIE TEXHOIOTUN

3.1

3.2

3.3

TekcToBbIe HAOKYMCHTHI U UX CTPYKTYPHBIC 3JICMCHTbBI (CTpaHI/II_Ia, a63au, CTpOKa,

CJIOBO, CUMBOJ)

TexcToBbIi mnmponoeccop — HHCTPYMCEHT  CO3JaHUA, PCAAKTUPOBAHUA U

dbopmatupoBanus TekcToB. [IpaBuia Habopa TeKcTa

PenaktupoBanne Tekcta. CBoiictBa cumBoioB. Llpudr. Tunsl mpudTo
(pyOsieHble, ¢ 3aceykamM, MoHoOWUpUHHBIE). IlomykupHOe U KypcHBHOE
Hauepranue. CBoiicTBa a03aleB: TpaHUIbI, a03alHBIA OTCTYN, HWHTEpBa,

BbIpaABHHUBAHUC. Crunesoe (pOpMaTI/IpOBaHI/Ie

3.4

3.5

CrpykTypupoBaHHe HWH(POpPMALlMM C TOMOIIBIO  CIUCKOB M  TaOJIMII.
MHoroypoBHeBbI€ cricKU. JloOaBieHre TaOIHI] B TEKCTOBBIE IOKYMEHTHI
BceraBka n300pakeHHMII B TEKCTOBbIE JOKyMEHTHL. OO0TexkaHue H300pakeHuit

TEKCTOM. BKiItoueHne B TEKCTOBBIM JJOKYMEHT AuarpamMm U ¢Gopmyi

3.6

3.7

[TapameTpsl cTpaHuubl, HyMmepanus crpaHull. JloOaBieHne B JOKYMEHT
KOJIOHTHUTYJIOB, CCBIIIOK

IIpoBepka mnpasomnucanus. PaccrtaHoBka mepeHOCOB. I'0710COBOM BBOJ TEKCTa.
Onrnueckoe pacno3HaBaHue Tekcra. KommnberoTepHslil nepeBoa. Mcnons3oBanue

cepBHCOB ceTH MHTepHET st 00pabOTKH TeKCTa

3.8

3.9

3HaKOMCTBO C  rpaduuyecKUMH  penakropamu. PacTpoBble  PUCYHKH.

Hcnonp3oBanue rpadpuyeckux NpUMHUTHBOB

Omnepanuy  perakTUPOBaHUST TpapUUECKUX OOBEKTOB, B TOM YHUCIE ITU(PPOBBIX
dotorpadmii: u3MeHeHHEe pa3zMmepa, OOpe3ka, IMOBOPOT, OTpakeHue, pabora ¢
oOmacTsiMu  (BbIJICTICHHE, KOMMPOBAHWE, 3aJIMBKA I[BETOM), KOPPEKIWs IIBETA,

SAPKOCTH U KOHTPACTHOCTH

3.10

Bekropnas rpaduxa. Co3gaHue BEKTOPHBIX  PHUCYHKOB  BCTPOCHHBIMU




CpEeICTBAaMU TEKCTOBOTO IMpoOIIeccopa WM JPYrux Iporpamm (MPHIIOKEHUN).

JloGaBieHre BEKTOPHBIX PUCYHKOB B TOKYMEHTHI

[MoaroroBka MynbTUMEeNUUHBIX mpe3eHTanuii. Cnaiin. JloGaBieHue Ha claiy

311 TEKCTa 1 n300pakeHnid. PaboTa ¢ HECKOJBLKUMU CITaiiIaMu
3.12 JloGaBienue Ha ciail]] ayJMOBU3yaJbHBIX JaHHBIX. AHUMaIM. [ unepccpuiku
8 KIIACC
Kon IIpoBepsieMblii 3J1eMEHT COJAEePKAHMS
1 TeopeTnueckre 0OCHOBbI HHPOPMATHKU
Heno3umonuele U MO3UIMOHHBIE CUCTEMbI cuucieHus. AndaBut. OcHOBaHUE.
11 PazBépuyras ¢opma 3ammcu yucia. [lepeBos B IECATUYHYIO CHUCTEMY YHUCEII,
3aMHUCaHHBIX B APYTUX CUCTEMaX CUMCIICHUS
1.2 PumMckast cuctema cuucienus
JIBonuHas cucrema curcienus. [lepeBoa nenbix yucen B npeaenax ot 0 qo 1024
B IBOMYHYIO CUCTeMY cunciieHus. BocbMepuuHnas cucrema cuucieHus. [leperon
13 Yyycel U3 BOCBMEPUYHOM CHCTEMBI B JBOMYHYIO M JIECATHUUHYIO CHUCTEMBI U
' obparno. IllectHaamarepuunasi cuctema cuucieHus. IlepeBox dwcen wu3
HIECTHAALIATEPUYHON CUCTEMBbI B JIBOMYHYIO, BOCBMEPUYHYIO U JIECATHUYHYIO
CUCTEMBI M 00paTHO
14 ApudmeTrnueckre onepanuy B IBOUYHON CUCTEME CUHCIECHUS
Jlornueckue  BbIcKa3zbiBaHus.  Jlornueckwe  3HAYEHUS  BBICKA3bIBAHMII.
DJIeMEHTapHbIE W COCTaBHBIE BBICKA3bIBaHUS. JIOTHMYECKHE OIEpaluu: «u»
15 (KOHBIOHKIIHS, JIOTUYECKOE YMHOXKEHUE), «HIIN» (IU3BIOHKIUS, JIOTUYECKOE
' CIIOKEHHUE), «He» (JJorudeckoe oTpuiianue). [Ipuopurer JIOTHYECKUX Onepariuii.
OrnpenenieHe HWCTUHHOCTHM COCTAaBHOTO BBICKa3bIBaHUSI TMPU  HM3BECTHBIX
3HAYCHUSIX UCTUHHOCTHU BXOJAIINX B HETO AIIEMEHTAPHBIX BHICKA3bIBAHHI
16 Jlornueckue BolpakeHus. [IpaBuiia 3anncu gorudeckux BelpaxkeHuid. [loctpoenne
' TaOJHI] UCTUHHOCTH JIOTUYECKUX BBIPAKESHUHT
1.7 Jloruueckuie 3eMeHThl. 3HAKOMCTBO € JJOTUYECKUMH OCHOBAMH KOMIIbIOTEpA
2 AJNTOPUTMBI ¥ POrPaMMHUPOBAHUE
91 [lonarue anroputma. HcnonHUTeNn anropuTMoB. AJTOPUTM Kak IUIaH
' yIpaBiIeHUS UCIIOTHUTEIEM
2.2 CgoiictBa anropurma. CriocoObl 3aMucH aaropuTMa (CIOBECHBIH, B BUE OJIOK-




CXEMBI, TIpOorpamMma)

2.3

2.4

2.5

AunroputmMuueckue KOHCTpYKIMHU. KoHCTpykuus «cienoBaHue». JIMHeWHbII
anroput™M.  OrpaHUYeHHOCTb  JUHEHWHBIX  AJITOPUTMOB:  HEBO3MOXKHOCTb
PElyCMOTPETh 3aBUCUMOCTD IOCIIEI0BATEILHOCTH BBIMOIHAEMBIX ACHCTBUNA OT

HUCXOOHBIX JaHHBIX

KOHCprKI_II/ISI «BCTBJICHUC). IIOJJHAd MW HCIIOJIHAaA (I)OpMBI. Brinmonaenue u
HEBBITIOJIHCHHUE YCIIOBUSA (I/ICTI/IHHOCTB H JOXXHOCTb BI)ICKaBBIBaHI/IH). HpOCTI)Ie u
COCTaBHBIC YCJIOBUSA

KOHCTPYKIII/ISI IIOBTOPCHUC). HHUKJIBI C 3aJaHHBIM YHCJIOM HOBTOpeHHﬁ, C

YCJIOBUEM BBIIIOJIHCHU, C nepeMeHHoﬁ OHKJIa

2.6

2.7

2.8

Pazpabotka 11 ¢GopMaibHOrO HCIONMHUTENS QITOPUTMa, MPUBOMASILIETO K
TpeOyeMOMy pe3ynbTaTy INpU KOHKPETHBIX HCXOJHBIX JaHHBIX. Pa3palOoTka
HECJIOKHBIX aJTOPUTMOB C UCIOJIb30BAHUEM IIMKIOB M BETBICHHM IS
yrnpaBieHuss (GOpMaNTbHBIMU  HUCIOTHUTENSMU. BBIMONHEHHE aIropuTMOB

BPYUYHYIO U Ha KomIbioTepe. CUHTaKCHYeCKue U Jjorndeckue omuoku. OTkaspl
S3pik  mporpammupoBanus  (Python, C++, Java, C#, IllkonbHbIi
Anroputmuyeckuii  S3pik). CucremMa MpOrpaMMHMpOBAHUS: PENAKTOpP TEKCTa
IIPOrpaMM, TPAHCIISITOP, OTJIATUYUK

[lepemennas: Tum, wums, 3HaueHue. llenmble, BelIECTBEHHbIE W CUMBOJIbHBIE

MNCPEMCHHBIC

2.9

OnepaTop pucBanBaHUs. ApI/I(l)MeTI/I‘ICCKI/Ie BBIPAXKCHUA U TOPSAHOK HX
BBIYHCIICHUA. Onepam/m C IOCJIBIMHU YHCIIaMU. HNECIOYUCICHHOC ACJIICHUEC, OCTATOK

OT ACJICHUA. HpOBepKa ACIIMMOCTHU OJHOI'O IECJIOro YMucila Ha ApYyroe

2.10

2.11

2.12

BerBnenus. CocraBHble YCIOBMSI (3allUCh JIOTMYECKMX BBIPAXEHUM Ha
M3y4aeMOM s3bIKe IporpaMmmMmupoBanus). HaxoxxaeHue MUHIMyMa U MaKkCUMyMa
U3 ABYX, TPEX U YETHIPEX uncell. PelleHne KkBagpaTHOrO ypaBHEHUS, UMEIOILIETO

BCIIECTBECHHBIC KOPHU

I[I/IaJ'IOl"OBa}I OTJIaJlKa IporpaMMm: MOomaroBO€ BbIITOJIHCHUEC, ITIPOCMOTP 3HA4YCHHI

BCJIMYHH, OTJ'IaJIO‘-IHI)II\/'I BBIBO/I, BI)I60p TOYKH OCTaHOBa

[uxn ¢ ycmoBueM. Anroput™ EBKIMaa 1uist HAaXO0XKIEHUS HAMOOJIBIIIETO 001Iero
JENUTENS IBYX HATYpaJbHBIX yucell. Pa30uneHne 3amucu HaTypallbHOTO YUCIA B
MO3UIIMOHHOM CHUCTEME€ C OCHOBAaHHMEM, MEHBIIMM WM paBHbIM 10, Ha

OTJeNbHbIC ITU(PHI

2.13

[ukn ¢ nepeMeHHON. AJITOPUTMBI IPOBEPKHU JAETUMOCTH OJHOTO LIEJIOr0 YHcia




Ha JIpyroe, IpOBEPKU HATYPaJIbHOTO YKCiIa Ha IPOCTOTY

2.14

O6paboTka CUMBONBHBIX JaHHBIX. CHMBOJIBHBIE (CTPOKOBBIC) IEpPEMEHHEIE.
[MocumBonpHast 0OpaboTka cTpok. [Toacu€T 4acToThl MOSBICHHUS CHMBOJA B

cTpoke. BectpoeHnnble hyHKIMM 1711 00pabOTKH CTPOK

2.15

9 KIIACC

Kox

OHpC,I[eJ'IeHI/IC BO3MOJKHBIX PE€3YJIbTAaTOB pa6OTBI ajiropgurMa I1pu 3aJ1daHHOM
MHOXCCTBC BXOJHBIX HAaHHBIX, OIMPCACICHUC BO3MOJKHBIX BXOIAHBIX JaHHBIX,

MPUBOSAIINX K JAHHOMY PE3yJIbTaTy

IIpoBepsieMblii 3JIEeMEHT COIePKAHUS

[{udpoBast rpaMOTHOCTH

11

1.2

['moGanehas cetb WutepHer. IP-ampeca y3noB. CereBoe XpaHEHHE JaHHBIX.
MeTop! HHIUBUAYAILHOTO U KOJUICKTHBHOTO pa3MeNIeHUs] HOBOW MH(OpMAIIHH B
Wntepnere. bonbie panHble (MHTEPHET-JAAaHHBIE, B YACTHOCTH JIaHHBIC

COLIMAJIbHBIX CETEH)

[Tonatue 006 wuHpOpMaMOHHON 0€30MacHOCTU. YTPO3bl HHGOPMAIMOHHON
0e30MacHOCTH TpHU padoTe B INI0OATBHOM CETH U METOMBI MPOTUBOACHCTBUS M.
[IpaBuna 6e3omacHoOM ayTeHTHU(UKAIMK. 3alIUTa JAYHON MHPOpPMAIUA B CETH
WNurepner. be3omacHele  cTpareruu  moBeaeHUs B cetu  VIHTepHer.
[IpenynpexxaeHue BOBIEYEHUS B JECTPYKTUBHBIE U KPUMHUHAIBHBIE (POPMBI

CEeTeBOI aKTUBHOCTHU (KHMOepOYUIMHT, GUILKHT U IpyTrue GOopMbl)

1.3

Bunsl pesrensHoctu B MHTepHeTte. MHTEpHET-CEpBUCH: KOMMYHHKAIIMOHHBIE
CEpBHCHI (IMOYTOBAs CIyk0a, BHI€O-KOH(PEPEHI-CBSI3b U JIPYTHE), CIPABOYHbIE
CIIy’)KOBbl (KapThl, paclucaHUs W JPYrue), MOUCKOBBIE CIYXObI, CIYXOBI
OOHOBJIEHHSI TIPOTpaMMHOI0 obecriedeHus Hu Jpyrue ciayx0bl. CepBUCHI
rocygapcTBeHHbIX — ycuayr. OOmaynble xpaHwiuimia jgaHHbIX.  Cpenctsa
COBMECTHOM  pa3pabOTKM JOKYMeHTOB (oHyaiiH-oducsl). [Iporpammuoe
o0ecrieyeHHe KakK BeO-CEpBUC: OHJIAIIHOBBIE TEKCTOBBIE M Tpaduueckue

PENaKTOpPbl, Cpebl pa3pabOTKH MPOrpaMm

Teopernueckue OCHOBBI HH()OPMATHKH

2.1

Mogenb. 3amaum, perraeMble ¢ MOMOINBIO MojaenupoBanus. Kiaccudukarmm
Mozeneld. MarepuanbHble  (HaTypHblE) | WH(OPMAIMOHHBIE  MOJICIH.

HenpepeiBHble 1 guckperHbie monend. Mmuranuonnsie Mozaenu. Hrposbie




2.2

2.3

mozaenu. OTeHKa COOTBETCTBHUSI MOJICIH MOJCITHUPYEMOMY OOBEKTY M IEIISAM

MO/ICIIMPOBAHUS
Tabnuuneie Moaenu. Tabauia Kak IpeaCTaBICHUE OTHOIICHUS

ba3el nmanabix. OTOOp B TabnuMIe CTPOK, YIOBIETBOPSIOMIMX 3aJaHHOMY

YCIIOBUIO

2.4

I'pad. Bepummna, pebpo, nmyrs. OpHEHTUPOBaHHBIE U HEOPUEHTHUPOBAHHBIE
rpader. Jlnuna (Bec) pebpa. Becomas marpuma rpacda. [nmHa myTtd Mexmy
BepMHaMu rpaga. Ilouck ontumansHoro nytu B rpage. HavanpHas BepuinHa
(MCTOYHMK) ¥ KOHEYHash BepIIMHAa (CTOK) B OPHEHTHUPOBAHHOM Tpade.

Brruucnenue koaudecTna HYTeﬁ B HAIIpaBJICHHOM allUKIIMYCCKOM rpa(be

2.5

2.6

Hepeso. Kopenb, Bepimna (y3en), JIucT, pedpo (ayra) aepeBa. Beicota nepeBa.
[omnepeBo. Ilpumepsr wucmonb3oBaHusi jaepeBbeB. llepebop BapuaHTOB C
MIOMOIIIBIO JIepeBa

[lonarue wmaTemaTuyeckoM MoJenu. 3ajaud, peniaeMble C  MOMOIIBIO
MaTeMaTHYECKOTO (KOMIIBIOTEPHOTO) MOJICTTUPOBAHUSI. Otnuuune
MaTeMaTHYeCKOM MOJENH OT HAaTypHOH MOJETH H OT  CJIOBECHOTO

(JuTepaTypHOro) onucaHus o0beKTa

2.7

3.1

3.2

OTalbl KOMIIBIOTCPHOT'O MOJCINPOBAHUA: IIOCTAHOBKA 3aJa4d, IMOCTPOCHUC
MaTeMaTH4IeCKOM MOACIH, InporpamMmmHas pcanunsanus, TECTUPOBAHHC,
MNPOBEACHNUEC KOMIIBIOTCPHOI'O OSKCICPUMCHTA, AaHAJIM3 €ro pe3yJbTaToB,

YTOUYHEHHE MOJEIIH
ANTOpPUTMBI U IPOTPAMMUPOBAHHE

Pa3z6uenne 3amaun Ha mnoazagaun. CocCTaBlI€HHME AJITOPUTMOB M IPOTpaMM C
UCMOJIb30BAaHUEM BETBJICHUH, LUKIOB M BCIOMOTATENbHBIX aJITOPUTMOB JUIS

YIpaBJICHUA UCIIOJIHUTEIIEM NI APYTUMU UCIIOJIHUTCIIAMU

Tabnuunble BenuuuHbl (MaccuBbl). OnHomepHble MaccuBbl. CocTaBiieHHE U
OTJIaJIKa TPOTpamMM, PEATM3YIONIMX THUIIOBBIE  QJITOPUTMBI  00pabOTKH
OJIHOMEPHBIX YUCIOBBIX MACCHBOB, Ha OJHOM U3 SI3bIKOB IPOrPAMMHUPOBAHMS
(Python, C++, Ilackans, Java, C#, IllkonbHblii AnropuTMUYecKuil SI3BIK):
3al0JIHEHUE YHUCJIOBOIO MAacCHBa CIIy4allHBIMM YHCIaMH, B COOTBETCTBUU C
dbopmysoi wiH MyTéM BBOJA YUCEN, HAXOXICHUE CYMMBI DJICMEHTOB MAacCHBa,
JIMHEWHBIN TTOMCK 3aJIaHHOTO 3HAYEHUSI B MACCUBE, TIOJICUET 3JIEMEHTOB MaCCHUBA,
YAOBJIETBOPSIONIMX  3aJaHHOMY  YCIOBHUIO, HAXO0XJICHUE MHHUMAJIBHOTO

(MakcuMalIbHOTO) 3NIeMeHTa MaccuBa. COPTUPOBKA MacCHBa

3.3

OO6paboTka TOTOKA JAHHBIX: BBIYMCICHUE KOJIMYECTBA, CYMMBI, CPEIHETrO




3.4

apI/I(l)MCTI/I‘ICCKOFO, MHUHHMAJIBHOI'O M MAaKCHMaJIbHOIO 3HA4Y€HUsA 3J3JICMCHTOB

MOCJICAOBATCIIBHOCTHU, YAOBJIICTBOPAIOIMIUX 3aJaHHOMY YCJIOBHIO

VYnpasnenne. Curnan. O6parnas cBs3b. [lomyueHune curHamoB oT HH(POBBIX
JaTYNKOB (KAacaHMs, pacCTOSHHUS, CBeTa, 3BykKa H Japyroro). Ilpumeps
UCTOJIb30BaHUSl TPUHIMIA OOpaTHOM CBS3M B CHCTEMax  yIpPaBICHHS
TEXHHYECKHMMH YCTPOWCTBAaMH, B TOM 4HClIe B pobOororexHuke. IIpumeps
POOOTU3MPOBAHHBIX CUCTEM (CHUCTEMA YIPABJICHUS JIBM)KEHUEM B TPAHCIIOPTHOM
cHCTeMe, CBapouyHas JIMHHUS aBTO3aBOJa, ABTOMATH3UPOBAHHOE YIIPABICHHE
OTOIUICHMEM JIOMa, AaBTOHOMHAsi CHUCTeMa YIpPABICHHUS TPaHCIOPTHBIM

CPEICTBOM U JAPYTHE CUCTEMBI)

HudbopmalinoHHbIEe TEXHOIOTUN

4.1

4.2

4.3

4.4

[TonsiTre 00 PNMEKTPOHHBIX TaOuuiax. THIBI JaHHBIX B SYEHKaX JICKTPOHHON
tabmupl. PenaktupoBanue u popmatupoBanue tabmun. BerpoeHHble QyHKIUMN
JUISl TIOMCKa MaKCMMyMa, MHHHMYyMa, CYMMBI U CPEIHEro apu(MEeTH4ecKoro.
CopTupoBKa MJaHHBIX B BBIACJICHHOM 1uana3oHe. l[loctpoenue nuarpamm
(rucrorpamMma, KpyroBas JIuarpaMma, TOde€4Has auarpamma). BeiObop Tuma

AuarpaMMbl

[TpeoOpa3oBanue Gopmyn npu komnupoBaHuHM. OTHOCHTENbHAsA, aOCOMIOTHAs U

CMCIIaHHasg aapecauuns

VYc0BHbBIE BBIUMCIEHUS B 3JEKTPOHHBIX Tabnuuax. CyMMHUpOBaHUE U MOACUET
3HaYeHUH, OTBEYAIOIIUX 3aJaHHOMY YycioBHio. OOpaboTka OonbpIIMX HaOOpOB

JaHHBIX. YucneHnoe MOJCIIMPOBAHUEC B DJICKTPOHHBIX Ta6n1/1uax

Ponbp mH(pOpMallMOHHBIX TEXHOJOTMH B Pa3BUTHUM 3KOHOMUKH MHUpA, CTPaHBI,
peruona. OTKpeIThIe oOpa3zoBaTenbHble pecypchl. [Ipodeccun, cBsizaHHBIE C
uHpOpMaTUKOH M  HMH(OOPMALIMOHHBIMU  TEXHOJIOTHSIMH:  BeO-Iu3aiiHep,
OPOTPAMMHUCT,  pa3pabOTUMK  MOOWMJIBHBIX  HPUIOKEHUH, TECTUPOBIIUK,
aApXUTEKTOp TMPOTPaMMHOI0 OOecleyeHHs, CHEIHAINCT [0 aHAIU3y JaHHBIX,

CHCTEMHBIH AAMUHUCTPATOP



5.3 IPOBEPSIEMBIE HA OI'D II0 TH®OPMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUSA

Kon
NpoBepPsIeMOro
TpeOOBaHNS

1

11

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
0230BOro ypoBHSI 0CBOEHHS OCHOBHOI 00pa3oBaTe/ibHOI
NPOrpaMMbl OCHOBHOI0 0011ero o0pa3zoBanusi Ha ocHoBe ®PT'OC

3HaTh (IOHUMATD)

BnajgeHne OCHOBHBIMHM  TOHSATHUSMHU: HH(pOpMAIHs, Iepeaaya,
XpaHeHHe U 00paboTKa MH(POPMALIMH, aJITOPUTM, MOCIb, [TU(POBOM
NPOAYKT ¥ WX HCIONB30BAaHUE IS pEIICHHUS YYCOHBIX H

MMPAaKTUYCCKUX 3aaq

1.2

Bnagenue mOHSITUSAMU: BbICKA3bIBAHUC, JIOTHYCCKas  OIlICpalus:d,

JIOTUYCCKOC BBIPpA)KCHUC

YmeTh

2.1

2.2

2.3

2.4

2.5

YMmenue OICpHUpoOBaTh CAWHUIIAMHU U3MCPCHUA I/IH(I)OpMaI_II/IOHHOFO

00BEMa M CKOPOCTHU Nepeaun JaHHBIX

YMeHne 3anuchiBaTh M CpaBHHBATh Ieibie yucia oT 0 mo 1024 B
Pa3IMYHBIX TO3UIMOHHBIX CUCTEMAaX CUUCIIEHUS C OCHOBaHUsIMHU 2, 8,

16, BBINOJIHATH apU(PMETHUECKHUE ONIEpALIUU HaJl HUMHU

YMeHue KoaupoBaTh M JAEKOJIMPOBATH COOOILIEHUS IO 33JaHHBIM
IIpaBWjiaM; IOHMMAaHWE OCHOBHBIX IPUHIUIOB  KOJWPOBAHHUS
uH(pOpMaLUU Pa3INYHON IPUPOJIBI: TEKCTOBOM, rpaduueckoil, aynuo
YMeHue 3amnuchbiBaTh JIOTUYECKUE BBIPAXKEHUS C HCIOJIb30BAaHUEM
JU3BIOHKINY, KOHBIOHKIMM U OTPULAHMS, ONPEAENATh NCTUHHOCTD
JIOTUYECKUX BBIPAKEHUM, €CITM W3BECTHbl 3HAUYEHHUS HCTHHHOCTH
BXOJILINX B HETrO MEPEMEHHBIX, CTPOUTH TAOIMIIBI UICTUHHOCTH IS
JIOTUYECKUX BBIPAKEHUI; 3aIUCBIBATh JIOTMYECKHE BBIPAKEHUS Ha

M3y4aeMOM SI3bIKE IPOTPAMMHUPOBAHUS

YMeHHe COCTaBNATh, BBINONHATH BPYYHYIO M Ha KOMIBIOTEPE
HECNIOKHBIE ~ aJNTOPUTMBI  JUIS  YIPaBICHHS  UCIOJHUTEISMHU
(Uepenamka, YepT&KHWUK u JOpyrue); co3JaBaTh M OTJIAXKHBATH
IpOrpaMMbI Ha OJTHOM M3 SI3bIKOB IporpammupoBanus (Python, C++,

[Tackanp, Java, C#, IllxonpHBI AJTOPUTMHYECKUN  SI3BIK),




pean3yIonire HeCI0KHbIE aITOPUTMBI 00pa0OTKH YHCIOBBIX JaHHBIX
C WCIOJIb30BAaHHWEM IIMKJIOB W BETBJICHUW; YMEHUE Pa30HWBaTh 3a71a4u
Ha MOA3aJa4u, UCII0JIb30BaTh KOHCTAHTHI, IEPEMEHHbIE U BBIPAKECHUS
pa3IMYHBIX  TUIOB  (YUCIIOBBIX,  JIOTHUYECKUX, CHMBOJIbHBIX);
AHAIM3UPOBATh TPEAJIOKEHHBIM  alrOpuUTM, ONpENeNsITh, KaKue
pe3ynbTaThl BO3MOXHBI TMPU 33JJAHHOM MHOXECTBE HCXOJHBIX

3Ha4YECHUHU

2.6

VMeHue 3amnucaTh Ha HU3y4acMOM  A3BIKE IIPOrpaMMHPOBAHUSA
AJITOPUTMBI MMPOBEPKU ACIUMOCTHU OJHOI'0 HICJIOro 4uciia Ha APYToc,
IMMPOBEPKHU HATYPAJIBbHOI'O 4YHCJIA HA HNPOCTOTY, BbBIACICHUA HH(bp us3
HAaTypajJdbHOTO 4YuCjida, IIOUCK MAaKCUMYMOB, MHHHUMYMOB, CYMMbI

YHUCI0BOM oCJIICAOBATCIBbHOCTH

2.7

Briajenne yMeHHEM OPHUEHTHPOBATHCS B MEPAPXHUCCKON CTPYKType
¢aitnoBoii cuctemsl, padboTaTh ¢ GailyIoBOI CUCTEMOH MePCOHATBHOTO
KOMITBIOTEpA C HCIOJAb30BaHHEM rpaduueckoro uHTepdeiica, a
HMCHHO: CO3daBaTb, KOIIMPOBATbh, IEpEMCHIATh, ICPECHUMCHOBLIBATD,

yJanATh ¥ apXUBHUPOBATh (Paiiiibl U KaTaloru

2.8

BJ'IaI[eHI/Ie YMCHUSAMHU U HABBIKAMHW UCITOJIB30BAHUS I/IH(pOpMaI_[I/IOHHBIX
U KOMMYHHKAIIMOHHBIX TEXHOJIOTHit IJi1  TIOUCKA, XPaHCHUA,

06pa60TKI/I " nepeaaviu U aHajin3a pas3InYHbIX BUJIOB HH(bOpMaL[HH

2.9

YMeHnue BbIOMpaTh CIIOCO0 MpeICTaBICHHs JaHHBIX B COOTBETCTBUH C
MOCTaBJIEHHOW 3ajaueil (Tabmuipbl, cXeMbl, rpaduku, JUarpaMmbl) C
UCTIONIB30BAaHUEM  COOTBETCTBYIOUIMX  IMPOTPAMMHBIX  CPEJICTB

00paboTKU JaHHBIX

2.10

Ymenue ¢opmMannzoBaTh M CTPYKTYpPHpPOBaTh  MH(OPMALHUIO,
WCIIONB3Ysl DJEKTPOHHBIE TAOMUIBI 1T OO0paOOTKM, aHaiIM3a W
BU3YyaJM3allMM YHUCJIOBBIX JaHHBIX, B TOM 4YHUCIE C BBIJCICHUEM
quana3oHa TaONMLbl U YHOPSJAOYMBaHHEM (COPTUPOBKOM) €ro
HJIEMEHTOB; YMEHHUE MPUMEHSATh B 3JEKTPOHHBIX TaOnHIax (GpopMyIibl
JUIsl  pacy€ToB €  HUCIOJB30BAaHHWEM  BCTPOEHHBIX  (DYHKIUH,
a0COTIOTHOW, OTHOCUTEIBHOM, CMEIIAHHON ajpecaliuy; UCIOoJIb30BaTh
AIIEKTPOHHBIE TAOJMUIIBI AJIS YUCIEHHOTO MOJEIHPOBAHUS B MPOCTHIX

3aJjayax U3 Pa3HbIX MPEAMETHBIX obmacTeit




INHEPEYEHD 2JIEMEHTOB COAEPKAHUA, IIPOBEPAEMbBIX HA OI'D
IO TH®OPMATUKE

Koxa

11

1.2

2.1

IIpoBepsieMblii 3JIEMEHT CO/IePKAHUS

[udposast rpaMOTHOCTH

@daiinel 1 nanku (kataynoru). [IpuHIUNBI TOCTpOCHUS (HAMIOBBIX CHCTEM.
[Tonnoe ums (aiina (manku). [Iyts k ¢aitny (manke). Pabota ¢ daitnamu u
KaTajoraM CpeACTBaMH ONEPAlMOHHOW CHUCTEMBI: CO3JaHHE, KOMUPOBAHUE,
nepeMenieHue, NepeuMeHoBaHre U yaaieHne (aiaoB U Manok (KaTaJoroB).
Tunsl ¢aitnos. CpoiictBa ¢aiinos. daiinossiii MeHemxep. [louck aiinos

CpelICTBaMH OTEPAIMOHHON CUCTEMBI

O6benuHeHne KoMmbloTepoB B ceTh. Cerb MuTepHeT. Beb-crpanuna, BeO-
caiitr. CTpykTypa aapecoB BeO-pecypcoB. bpayzep. IlonckoBbie cHCTEMBI.
[lonck wHpoOpMaMKM TO KIOYEBBIM CJIOBaM W TI0 HW300paKEeHHIO.
JlocToBepHOCTh MH(pOpMaIuu, nonydeHHor u3 Murepuera. IP-anpeca y3ios.

CerteBoe XpaHEHHUE TaHHBIX
Teopernueckrne 0CHOBbI UH(POPMATUKHI

JIMCKPETHOCTh JaHHBIX. BO3MOXXHOCTh ONMHMCaHMs HEMPEPHIBHBIX 0OOBEKTOB U
MIPOILIECCOB C MOMOILBIO JUCKPETHBIX JAHHBIX.

CumBozn. Andasur. MomsocTs andasuta. JIBonunsiii andasut. KoanuectBo
BCEBO3MOXHBIX CJIOB (KOJOBBIX KOMOWHAIMH) (PUKCHUPOBAaHHOW NJIMHBI B
nBouyHoM andasure. lIpeoOpazoBanue m060ro andaBuTra K JBOUYHOMY.
KonnyectBo pasnuyHbIX CJIOB  (UKCHPOBAHHOW JUIMHBI B  andaBuTe
OonpeAeIEHHON MOITHOCTH.

KoaupoBanue CUMBOJIOB OJHOTO ajgaBHTa C MOMOIIBIO KOJOBBIX CIIOB B
npyrom andaBuTe, KoaoBas TaOnuia, jaekogupoBaHue. KopaupoBaHue
TekcToB. PaBHOMepHBIH koj1. HepaBHomepnsbiii kox. Kommposka ASCII.
BocemuOutable  kommpoBku. Ilomstme o kommpoBkax UNICODE.
JlekoaupoBaHue COOOIIEHWH C  KCIOJIb30BAaHHEM PAaBHOMEPHOIO U

HepaBHOMepHOro koaa. UndopmannonHslil 00bEM TeKCTa

2.2

NudopmannonHeii 00bEM JTaHHBIX. bUT — MUHUMaNbHAsS €IWHUIA
KoJiuyecTBa HWH(OpManuu — JBOWYHBIA pa3psa. EauHuiel u3MepeHus
nH(popMaMOHHOTO 00BEMa HaHHBIX. bur, OalT, KWI0OaWT, Merabaur,

rurabait. CkOpocTh Tepefaud JaHHBIX. EIWHUIBI CKOpPOCTH Tepeaadu




MaHHBIX

2.3

KomupoBanue 1Bera. IlBeroBbie wmomenu. Mogens RGB. I'myOuna
kopuposaHnus. Ilamutpa.

PactpoBoe m BekTopHOE mpejacTaBicHue n3o0paxxeHuid. Ilukcens. OreHka
MHPOPMAIMOHHOTO 00bEMa TrpaduyecKux JaHHBIX IS PAacTPOBOTO

M300pakeHUS

2.4

2.5

KO,I[I/IpOBaHI/Ie 3BYKa. Pa3p5[I[HOCTB M yacTtoTa 3anucu. KonmuecTBo kKaHaIoOB
3aIlluCH.
OHeHKa KOJIMYCCTBCHHBIX IIApaMCTPOB, CBA3AHHLIX C IIPCACTABICHUCM H

XpaHEHHEM 3BYKOBBIX (ailsioB

Heno3unmoHHble ©  TO3WIMOHHBIE CHCTEMBI CUUCICHHS.  AJ(aBuT.
OcnoBanue. Pa3zpépuyras Qopma 3ammcu uucna. IlepeBon B HecATHUHYIO
CHUCTEMY YHCEJI, 3alMCAHHBIX B APYTUX CUCTEMAX CUUCIICHUS.

PumMmckas cucrema cuucieHus

2.6

2.7

JlBouuHas cucrema cuucienud. [lepeBon nenbix yucen B npeaenax ot 0 1o
1024 B 1BOMUYHYIO CHCTEMY CUMCIIEHUs. BocbMepu4Has cucTeMa CUUCICHUS.
[lepeBon uncen U3 BOCBMEPUYHOM CHCTEMBI B JIBOUYHYIO U JECSITUYHYIO
cucreMbl U obpatHo. lllectHaguarepuynas cucrema cuucieHus. IlepeBon
qycesl W3 IIEeCTHAALATEPUYHON CHCTEMbl B JBOMYHYIO, BOCBMEPUUYHYIO M
JECATUYHYIO CUCTEMbI U 00paTHO. ApudmMeTndeckue onepanuy B ABOUYHOM

CUCTEMC CUUCIICHUA

Jlormueckne BBICKa3pIBaHMA. Jlormueckne 3HAYEHHWs  BBICKa3bIBAHUM.
DNeMEHTapHble U COCTAaBHBIE BBICKA3bIBaHUs. JIOrMUecKue ornepanuu: «u»
(KOHBIOHKITHS, JIOTUYECKOE YMHOXKEHUE), «HIIN» (IU3BIOHKIIHS, JTJOTHIECKOE
CIIO)KEHHE), «HEe» (Jormdyeckoe oTpuiianue). [IpuopuTeT IOTUYECKUX
onepanuid. OnpenereHne HUCTUHHOCTH COCTABHOTO BBICKA3bIBAHUSA, €CIIH
W3BECTHBl 3HAYEHUS HCTUHHOCTH BXOMSIIMX B HEr0 3JIEMEHTapHBIX
BbICKa3bIBaHU. Jlormyeckue BbIpaxkeHus. [IpaBuiia 3ammcu JOTrHYECKUX

BBIpa)KeHHfI. HOCTpOCHI/IG Ta6HI/ILI HUCTUHHOCTH JIOTHYCCKHUX BLIpa)KCHI/II\/'I

2.8

Jlornueckue s1eMeHTHI. 3HAKOMCTBO C JJOTHYSCKUMHU OCHOBaMU KOMIIBIOTCPA

2.9

HenpepsiBable U auckpeTHsle monend. MMurannonusie moaenu. Mrpossie
Mmojenu. OneHka afeKBaTHOCTH MOJIENH MOJICIUPYEMOMY OOBEKTY U LENIsM

MOJEIUPOBAHUS

2.10

Tabnuunbie moxmenu. Tabmuua Kak TpeACTaBICHUE OTHOIICHUS. basbl

naHHbIX. OTOOpP B TaOIHIIE CTPOK, YIOBIETBOPSIONINX 3aJaHHOMY YCIOBHIO
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3.1

I'pad. Bepmmna, pebpo, myts. OpueHTHPOBAaHHBIE M HEOPHEHTHPOBAHHBIC
rpadel. [Inuna (Bec) peOpa. BecoBas marpunia rpada. [yinHa myTu Mexmy
BepmnHaMu rpada. Ilouck ontumansHoro mnytu B rpade. HauanbHas
BEpIIMHA (MCTOYHMK) M KOHEYHas BEpIIMHA (CTOK) B OPUEHTHUPOBAHHOM
rpade. Bplunciienne KoiaudecTBa IMyTel B HANpaBICHHOM AalUKINYECKOM
rpade

HepeBo. Kopenn, Bepmmua (y3en), Jwmct, pebpo (ayra) mepeBa. BwicoTta
nepesa. IlomnepeBo. Ilpumepst wucnonb3oBaHus JnepeBbeB. llepebop

BAPUAHTOB C IIOMOIIBIO IepEeBa
ANrOpuUTMBI ¥ IPOIPaMMHUPOBAHKE

CaoiictBa anroputMa. CrnocoObl 3amucH anroputMa (CIIOBECHBIH, B BUJE
0JIOK-CXEMBI, IPOTpaMMa).

CocraBiieHHe QJIrOPUTMOB M MPOrpaMM C MCIOJIb30BAaHUEM BETBIICHUH,
LIUKJIOB U BCIIOMOTATENIbHBIX AJTOPUTMOB JJIsl YIPABICHUS HCIOJHUTEIEM
(Pobor, Yepenamka, YepréxHuK u Jpyrue). BreinonHeHue ajiropuTMoB

BPYUYHYIO M Ha KOMIIBIOTEPE

3.2

S3eik mporpammupoBanus (Python, C++, Ilackans, Java, C#, IlIkonbHbIi
AnroputMuyeckuii S3bIK).

Cucrema mporpaMMHUpPOBAaHMS: PENAKTOP TEKCTa MPOTrpamm, TPaHCIATOP,
OTJIAUHK.

[lepemennas: tum, ums, 3HayeHue. Llenble, BelECTBEHHbIE U CUMBOJIbHbBIE
IIEPEMEHHBIE.

Oneparop mnpucBauBaHusi. Apu]MeTHyeCKHUEe BBIPAXKEHUS U MOPAJOK HX
BblunciaeHus. Onepanuu ¢ LEIbIMA UYUCIAMU: IEJIOYUCICHHOE [EJICHUE,
ocTaTok oT neneHus. BerBnenus. CocTraBHble YCIOBUS (3alMCh JIOTHYECKUX
BBID@XKEHUII Ha M3ydyaeMOM s3bIKE mporpamMmupoBanus). HaxoxxneHue
MHUHHMYMa

U MaKCUMyMa M3 JIBYX, TPEX M 4YETBIPEX uucen. PemieHune KBaapaTHOro
ypaBHEHHUsI, UMEIOIIET0 BellecTBeHHbIE KOpHU. LUK ¢ ycrmoBuem. Anroputm
EBkimma s HaxoXIEHUs HaumOOJbLIero oOmero JenuTens JABYX
HaTypaJbHbIX uucen. Pa3Ouenuwe 3amuMcu HaTypajlbHOIO 4YHUCIA B
MO3UIIMOHHOM CHCTEME C OCHOBaHUEM, MEHBIIMM WM paBHbIM 10, Ha
otnenbHble UQpbI. LUK ¢ mepeMeHHON. AJTOPUTMBI TPOBEPKU TEITUMOCTH
OJIHOTO IIE€JION0 YHuCiIa Ha JPYroe, NPOBEPKH HATYpaJbHOIO YHCIA Ha

MIPOCTOTY




3.3

O6paboTka CUMBOJIBHBIX AaHHBIX. CHUMBOJIBHBIE (CTPOKOBBIC) IMEPEMEHHBIC.
[TocumBonbHAs 00paboTka cTpok. [1oacuér YacTOThI MOSBIECHUS CUMBOJIA B

ctpoke. BecTpoeHnnbie hyHKImH 17151 00pabOTKH CTPOK

3.4

OHpeIleJ'IeHI/IC BO3MOJXHBIX PE3YJIbTAaTOB paGOTBI ajiropgrMa Iipu IOdaHHOM
MHOXXCCTBC BXOJHBIX HAHHBIX, ONPCACIICHUC BO3MOXKXHBIX BXOAHBIX JAHHBIX,

MPUBOIALINX K JAHHOMY Pe3yJbTaTy

3.5

3.6

Tabnuunsle BenmuuuHbl (MaccuBbl). OnHOMEpHBIE MaccuBbl. CocTaBieHHE U
OTNIaJIKa TIPOTPaMM, pEATH3YIOIIUX THUIIOBBIE aJTOPUTMBI  00pPabOTKH
OJTHOMEPHBIX YUCIIOBBIX MACCHBOB, HAa OHOM U3 SI3BIKOB MIPOTPAMMHPOBAHHS
(Python, C++, Ilackanb, Java, C#, llIkonbHblid AJNropuTMHYECKUN SI3BIK):
3aII0JJHEHHE YMCIOBOTO MAacCHBA CIYYallHBIMM YUCIAMH, B COOTBETCTBHHU C
dopmynoii mnaM myTéM BBOJA YHCEN, HAXOXIEHHE CYMMBI JJIEMEHTOB
MacCuBa, JIMHEHHBIM TOWCK 3aJaHHOTO 3HAYEHHS B MAacCHUBE, MOJCYET
AJIEMEHTOB MAacCHBA, YAOBJIECTBOPSIONINX 33JaHHOMY YCIIOBHIO, HaXOXKJICHHE
MHHHAMAJILHOTO (MaKCUMaJIbHOTO0) 35eMeHTa MaccuBa. COpTHpOBKa MaccuBa.
OOpaboTka MOTOKA JAHHBIX: BBIYMCIIEHUE KOJIMYECTBA, CYMMBI, CPEIHETO
apu(pMETHYECKOr0, MUHUMAJIBHOTO U MAaKCHMAJIbHOTO 3HAYEHUs 3JIEMEHTOB

IMOCJICA0BATCIIBHOCTHU, YAOBJICTBOPAIOINIUX 3aIaHHOMY YCJIOBUIO

VYnpasnenue. Curnan. O0patHas cBs3b. [lomyuenue curanoB oT nuppoBbIX
JIaTYMKOB (HallpUMep, KacaHWs, pacCTOSHHUSA, CBeTa, 3ByKa). llpumepsl
WCTIOJNB30BaHUSl TPUHIOMNA OOpaTHOW CBSI3M B CHCTEMax YIPaBICHHUS
TEXHUYECKMMHU YCTPOMCTBaMH C IIOMOIIBIO JAaTYMKOB, B TOM YHCJIE B

pOOOTOTEXHUKE

WudopmaninoHHbIe TEXHOIOTHH

4.1

TekcToBBIE JOKYMEHTBI M HMX CTPYKTYpHBIE 3JeMEHTHI (CTpaHuIa, abs3ail,
CTpOKa, CJIOBO, CUMBOII).

TekcToBBINE TpoIlecCCOpP — UHCTPYMEHT CO3JaHHs, PEAAKTHPOBAHUS W
dbopmatupoBanusi TekcToB. [IpaBmima Habopa Tekcra. PemaktupoBanue
tekcta. CpoiictBa cumBonoB. pudt. Tumsl mpudros (pyOnensie, c
3aceykaMu, MOHOIIMpHHHBIE). [lonyXupHOE W KypCHBHOE HayepTaHUE.
CaoiicTBa ab3areB: rpaHULbl, a03alHBIA OTCTYI, HHTEPBaJ, BEIPABHUBAHHE.
[Tapamerpsr ctpanuiel. CtuneBoe dopmarupoBanue. CTpyKTypuUpOBaHUE
nHpOpMALUU C TOMOUIBIO CHUCKOB M Talnui. MHOTOypOBHEBBIE CIHCKH.
JloGaBneHne TabMWIl B TEKCTOBBIC JOKYMEHTHI. BcTaBka M300pakeHHMI B

TEKCTOBbIE JOKyMeHThl. OO0TekaHue M300pakeHuil TekctoMm. Britouenue B




4.2

4.3

4.4

4.5

TEKCTOBBI  JIOKYMEHT AuarpamM, (GOpMyJd, HyMepaluH CTPaHHUII,
KOJIOHTUTYJIOB, CCBIJIOK U JPYTHUX 3JICMCHTOB

Pactpossie pucynku. Mcnons3oBanue rpaduuecKux MpUMUTHBOB.

Omnepanuu peJaKTHPOBaHUS TpaPuUecCKuX 00BEKTOB, B TOM YHUCIIe IHU(PPOBBIX
dotorpaduii: ”3BMEHEHHE pa3Mepa, 00pe3Ka, IMOBOPOT, OTpaxKkeHue, paboTa ¢
obnacTsiMu (BbIIEIICHHE, KOIMPOBAHUE, 3aIMBKA [[BETOM), KOPPEKIIHS I[BETA,
SPKOCTH U KOHTpacTHOCTU. BekrtopHas rpaduka. Co3naHue BEKTOPHBIX
PUCYHKOB BCTPOSHHBIMH CPEIICTBAMH TEKCTOBOT'O IPOIECCOpa HIU JIPYTHX

nporpamM (npusoxenuil). JlodaBneHre BEKTOPHBIX PUCYHKOB B JJOKYMEHTBI

[ToaroroBka MynbTUMEANIHBIX npe3eHTaruil. Cnaiin. JlobaBieHue Ha ciaiia
TeKcTa W u300pakeHuil. Pabora ¢ HeckoybkuMu ciaiiaamu. JloOaBieHue Ha

Claij ayIMOBU3YaAIIbHBIX JAHHBIX. AHMMaNuA. [ urepcchliku

Tunbel gaHHBIX B s4YEHKaX dJEKTPOHHOW Tabiuubl. PenakTupoBanue u
¢dopmarupoBanue Tabauu. BcTpoeHHble (YHKLIMU JUIsl IOUCKAa MAaKCUMyMa,
MUHHMYMa, CYMMBI U CpefHero apudmernyeckoro. COpTUpPOBKA JaHHBIX B
BbIJIelIeHHOM Juanas3one. Iloctpoenue nuarpamm (TUCTOrpamMma, Kpyromas
auarpamMma, — TOYeyHass ~— jadarpaMma).  Bpibop  Tuma = aMarpaMmsl.
IIpeoOpa3oBanue Gopmysa npu KonupoBaHuu. OTHOCUTENbHAS, a0COIIOTHAS
U CMeIllaHHas ajipecarius

VYClIOBHBIE BBIUMCIEHUS B AJIEKTPOHHBIX Tabmumax. CymMMmHpoBaHUE U
MO/ICYET 3HAUEHUH, OTBEYAIOIINX 3aJaHHOMY yciaoBHi0. O0paboTKa O0JIBIINX

Ha60pOB JaHHBIX. UHCIeHHOE MOJCIIMPOBAHUC B 3JICKTPOHHBIX Ta6J'II/II_[aX



6. YYHEBHO-METOAUYECKOE OBECIHEYEHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

e Hndopmaruka, 7 xmacc/ bocoBa JI.JI., bocoBa A.lIO., AkiuonepHoe
obmectBo «M3natenbeTBo «IIpocBemenne»

o HMudopmaruka: 8-if kmacc/ 6a30BbIM ypOBEHb: YUCOHWK; 5-€ W3IaHHE,
nepepaboranHoe, 8 kinacc/ bocoma JIJI., bocoBa A.FO. AxumoHepHoe
obuiectBo «M3aarenscTBO «IIpocBemnienne»

e Uudopmaruka, 9 kmacc/ bocoa JI.JI., bocoBa A.FO. OOmiectBo ¢
orpann4eHHor orBeTcTBeHHOCThIO «BMTHOM. JlaGopaTtopusi 3HaHUI»;

AxkmmonepHoe obuiectBo «M3narensctBo «lIpocBemenue»

METOANYECKHUE MATEPHUAJIBI JIUISA YUUTEJIA
e bocosa JIJI., bocoBa A.FO. DnexkTpoHHOE MNPUIOKEHHE K Y4YEOHUKY
«Mudpopmaruka. 7 Kiace»
e bocosa JIJI., bocoBa A.FO. DnexkTpoHHOE MNPUIOKEHUE K YYEOHUKY
«Mudopmarnka. 8 kiace»
e bocosa JIJI., bocoBa A.IO. DnexkTpoHHOE MPHUIOKEHHWE K YUYEOHUKY
«Mudopmaruka. 9 kinace»
HU®POBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETHU
NHTEPHET
e bubmuoteka nmudpoBoro odpazoBaTeILHOT0 KOHTEHTA «MOsi

mkoanhttps://www.gosuslugi.ru/myschool
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