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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma no uH(oOpMaTHKEe Ha YPOBHE OCHOBHOTO 0011er0o 0Opa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUNA K pe3yibTaTaM OCBOEHHUS OCHOBHOM
00pa30BaTeNbHOM MPOTrPaMMBbl OCHOBHOTO OOIIIETO 00pa30BaHUs, MTPEICTABICHHBIX
B ®I'OC 00O, a Taxxke henepanpbHOU paboyeit MporpaMMbl BOCITUTAHUS.

[Iporpamma mo wuHbopmaTHKe AAET MpEACTaBICHHE O MeNix, OO0IIeH
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOMIMXCS CPEICTBAMHU
uHbOpMaTUKU Ha 0a30BOM YPOBHE, YCTAHABIMBAET O0Os3aTENbHOE MPEIMETHOE
coJiep KaHue, MPEAyCMaTPUBAET €ro CTPYKTYPUPOBAHUE IO pa3/iesiaM U TEMaM.

[Iporpamma 1o  uHOpPMAaTHKE  ONpEneisieT  KOJMYECTBEHHBIE U
KAueCTBEHHbIC XapPaKTEPUCTUKH Y4YEOHOro Marepuana Juisi KakJoro roja
U3y4EHHs, B TOM UYHCJIE JJs COJEP’KAaTEJIbHOIO HAINOJHEHUS Pa3HOro BHJA
KOHTpOJIs  (IPOMEXYTOUHOM  aTTecTallud  OOy4YarolIUMXCs, BCEPOCCUMCKUX
IIPOBEPOYHBIX padOT, FOCYJaPCTBEHHON UTOIOBOW aTTECTAIlUN).

[Iporpamma 10 wuHpOPMATUKE SBISIETCS OCHOBOM JUJII COCTaBIICHUS
aABTOPCKUX YUEOHBIX MPOTPAMM, TEMATHUECKOTO TUIAHUPOBAHUS KypCca yUUTEIIEM.

Henssmu  m3yyeHuss WHGOPMATUKU HA YpPOBHE OCHOBHOIO OOIIEro
o0pa3oBaHUs SIBISIOTCS:

e (opMupoBaHHME OCHOB MHMPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Da3BUTHS HAyKW HMHPOPMATHUKH, JOCTHKEHHUSM  HAy4YHO-
TEXHUYECKOTO Mporpecca M OOIIECTBEHHOW NPAaKTUKH, 32 CUET PpPa3BUTHS
npecTaBieHu 00 HHPOpPMAITUU KaK O BaKHEUIIIEM CTpaTErM4ecKoM pecypce
pa3BUTHA  JIMYHOCTH, TOCYAapcTBa, OOIIEeCTBa, IOHUMAHUS  POJHU
WHPOPMAIIMOHHBIX ~ TPOIIECCOB, UHPOPMAITMOHHBIX ~ PECYpCOB M
WH(OOPMAITMOHHBIX TEXHOJOTUH B YCJIOBHUSX IM(POBOM TpaHchopmaiuu
MHOTHUX c(ep )KM3HU COBPEMEHHOTO OOIIECTBA;

e oOecrieueHHE YCIOBHM, CIOCOOCTBYIOIIMX PAa3BUTHIO AJITOPUTMHYECKOTO
MBIIUICHAS] KaK HEOOXOAUMOTO yCIOBUS MPO(hecCHOHABHON AeITeTbHOCTH B
COBPEMEHHOM UH(OPMAITMOHHOM oO1ecTse, MPEANOoIararoniero
CIIOCOOHOCTH 00yYaroerocs pa3onBaTh CIOKHBIC 337a4l Ha 00JIee MPOCThIe
Mo/3aJa4d, CpPaBHUBATh HOBBIE 3aJa4ydl C 3a7a4aMu, PEHMIEHHBIMH paHee,
ONPEENATH IIaru JAJis JOCTHKEHUSI pe3yiibTaTa U TaK Jaliee;

e (¢opMupoBaHHE U pa3BUTUE KOMIETEHIMNA oOydJaromuxcss B 00JacTH
WCITIOJIB30BaHUST WH(OPMAITMOHHO-KOMMYHUKAITMOHHBIX TEXHOJIOTHH, B TOM
yyclie 3HAHWW, YMEHMM M HaBBIKOB paboTel ¢  uH(pOpMaLueH,
MPOrpaMMHUPOBAHMS, KOMMYHUKAIIMM B COBPEMEHHBIX IM(POBBIX cpeAax B
yCIOBUSIX — obOecrieueHus MHGOPMAIIMOHHONW  O€30MaCHOCTH  JIMYHOCTH
oOyyJaroIerocs;



e BOCIHUTAHHE OTBETCTBEHHOI'O U U30MPATEIHLHOTO OTHOUIEHUS K MH(OpMaLUU
C Y4y€TOM TIPaBOBBIX M OTHYECKUX AaclEKTOB €€ pacnpocTpaHeHUs,
CTpPEMIJICHUS K MPOJIOJDKEHUIO O0pa3oBaHUs B 00JacTH WMH(DOpPMAIMOHHBIX
TEXHOJIOTMA ¥ CO3WAATEILHON NEATeIHOCTH C TPUMEHEHHUEM CPEICTB
WH()OPMAITMOHHBIX TEXHOJIOTHH.

NudopmaTika B OCHOBHOM 00I11IeM 00pa30BaHUU ompadicaent.

® CyIHOCTh UWHGMOPMATUKA KaK HAYyYHOH JUCHMIUIMHBI, H3y4alollen
3aKOHOMEPHOCTHM  TPOTEKaHUsT ¥ BO3MOXXHOCTH  aBTOMAaTH3allUU
UH()OPMAITMOHHBIX TPOIECCOB B PA3TUYHBIX CHCTEMAX;

® OCHOBHBIE O00JaCTH TNPUMEHECHHS  WHDOPMATHUKH, TPEKIE  BCETO
nH(OPMAITMOHHBIC TEXHOJOTHH, YIIPABICHNE U COMIMATBHYIO cepy;

® MOKIUCIUIUIMHAPHBIA  xapakTep WHGOPMATHKA ©W  WHOOPMAIIMOHHON
NEeSATETLHOCTH.

N3yuenne wuHPOPMATUKH  OKa3bIBA€T CYIICCTBEHHOE BIUSHUE Ha
dbopMHpoBaHHEe MHPOBO33PEHUSI OOYYaAIOIIETOCs, €ro KU3HEHHYIO IO3UIIHIO,
3aKJIaJbIBaCT OCHOBBHI  TOHMMAHWS  TPUHIUIOB  (QPYHKIIMOHWPOBAHUS U
WCITOJIB30BaHUS WH()DOPMAITMOHHBIX TEXHOJIOTHI KaK HEOOXOIUMOTO MHCTPYMEHTA
MPAKTUYECKU JIFOOOW JIEATeTbHOCTH W OJHOTO W3 Hambosiee 3HAYMMBIX
TEXHOJIOTUYECKUX  JOCTHXKEHMW  COBPEMEHHOW  UMBWIM3auuu.  MHorue
MIPEIMETHBIC 3HAHUS U CIIOCOOBI JMeATEILHOCTH, OCBOSHHBIC OOYJAIOIIIMMUCS TIPU
W3y4YeHUU WHGOPMATHKH, HAXOAT MPUMEHEHHE KaK B paMKax 00pa3oBaTEIbLHOTO
mporecca NP HW3YYEHUW JAPYTHX TMPEAMETHBIX 00JacTel, Tak W B HMHBIX
KU3HCHHBIX CUTYaIlUsX, CTAHOBATCS 3HAYMMBIMU 1Jisi (OPMHUPOBAHUS KauecCTB
JUYHOCTH, TO €CTh OPUEHTUPOBAHBI Ha (HOPMHUPOBAHHE METAMPEIMETHBIX U
JUYHOCTHBIX PE3YIBTATOB O0YUYCHUSI.

OcHoBHBIE 3a1a4u yueOHOTO npeameta «MHpopmaTukay — chopmMupoBaTh
y 00y4JaroIINXCs:

® [IOHMMAaHWE TPUHIMIIOB YCTPONCTBA © (DYHKIIMOHUPOBAHUS OOBEKTOB
IU(POBOTO OKPYIKEHUS, IPEACTABICHHUS 00 UCTOPUH M TCHACHIIMIX PA3BUTHS
uHpopMaTUKd  Tiepuona  U@poBOod  TpaHcPopMalUuu — COBPEMEHHOTO
00IIIEeCTBA;

® 3HAHWS, YMCHUS M HAaBBIKM TPAMOTHOM TOCTAHOBKH 3ajad, BO3HUKAIOIINX B
MPAKTUYECKONH  JEATEIbHOCTH, JUII WX  pEHIeHUs C  IOMOIIBIO
WH()OPMAITMOHHBIX TEXHOJIOTHH, yMEHHS ¥ HaBBIKH (DOPMaTM30BaHHOTO
OTMCAaHW TIOCTABJICHHBIX 3a/a4;

e (a3oBble 3HaHUS 00 MH(POPMALMOHHOM MOJECIMPOBAHHWU, B TOM YHCIE O
MaTeMaTUYeCKOM MOJICJIUPOBAHUY;



3HaHUE OCHOBHBIX AJITOPUTMHUYECKHX CTPYKTYP U YMEHHME HPHUMEHSTH ITH
3HAHUA U1 IOCTPOEHUS AJITOPUTMOB PEIICHHUS 3a/1a4 110 UX MaTeMaTH4YECKUM
MOJIETISIM;

YMEHMSI U HABBIKM COCTABJIEHUS MPOCTBIX IPOTrpaMM IO IOCTPOSHHOMY
AJITOPUTMY Ha OJTHOM U3 SI3bIKOB IIPOTPAMMMPOBAHUS BBICOKOTO YPOBHS;
YMEHHSI W HaBbIKHU dS(PQPEKTUBHOTO HCIOJIB30BAHUS OCHOBHBIX THUIIOB
OPUKIAJAHBIX ~ OporpamMMm  (MPUJIOKEHWK)  OOLIero  Ha3HA4YeHWs U
UH(GOPMAIIMOHHBIX CHUCTEM [UJIsl PEIICHHS C HMX IOMOIIbIO MPAKTUYECKUX
3a/1a4, BiaJieHue 0a30BbIMM HOpMamMM MH(POPMAIMOHHON STHKM U IIpaBa,
OCHOBaMH MH(QOPMAIMOHHOM 0€3011aCHOCTH;

YMEHUE TPAMOTHO HMHTEPIPETHPOBATH PE3YyIbTaThl PEIIECHUS MPAKTHUYECKUX
3aJlay C MOMOUIbI0 MH(POPMALMOHHBIX TEXHOJIOTUH, IPUMEHSTh MOJy4YECHHbIE
pe3ynbTaThl B IPAKTHYECKOW JEATEIBHOCTH.

enu m 3agauu u3ydyeHUs MHOOPMATHKM HAa YPOBHE OCHOBHOI'O OOUIETO

06p330BaHI/I$I OIIpCACIIAI0OT CTPYKTYPY OCHOBHOI'O COACPIKaHHUA y‘l€6HOI‘O
npeamMeTa B BUAC CIICAYIOIIHNX ‘{eTLIpéX TCMATHUYCCKUX PA3ICIIOB!:

1.
2.
3.
4.

uu(ppoBasi rpaMOTHOCTb;
TEOPETUYECKHE OCHOBBI HHPOPMATHUKH;
QJITOPUTMBI ¥ IPOIPAaMMHPOBAHNUE;
UH(POPMAIIMOHHBIE TEXHOJIOTUH.

Ha u3yuyenue undopmarrku Ha 6a30BoM ypoBHe oTBoauTcs 102 yaca: B 7 kiacce —
34 gaca (1 gac B Hemeno), B 8 kiacce — 34 gaca (1 gac B Henmeno), B 9 kimacce — 34
yaca (1 gac B HEZem0).



COJEPKXAHUE OBYUYEHUA
7 KUIIACC

udposass rpaMOTHOCTD

KoMnbroTep — yHuBepcajibHOEe YCTPOHCTBO 00pad0TKH JaHHBIX

KoMmmbroTep — yHUBEpCAIbHOE BBIUMCIUTEIBHOE YCTPOMCTBO, paboTaroniee
o nporpamme. THIBI KOMIBIOTEPOB: MEPCOHAIBHBIE KOMIBIOTEPHI, BCTPOCHHBIE
KOMITBIOTEPHI, CYIIEPKOMITbIOTEPHI. MOOMIIBbHBIE YCTPOUCTBA.

OcHOBHBIE KOMIIOHEHTBl KOMIIbIOTEpa M HX Ha3zHauyeHue. IIponeccop.
OnepatvBHass W [JOJTOBpEMEHHAs IMaMsATh. YCTpPOMCTBA BBOJAA M BBIBOJA.
CeHcopHBIIA BBOJ, AAaTYUKH MOOWJIBHBIX YCTPOMCTB, CPEICTBa OMOMETPHUYECKOM
ayTeHTU(UKALINH.

Hctopuss pa3BUTHA KOMIBIOTEPOB U MPOTPAMMHOIO  OOECHEUEHUS.
[Toxonenust koMmbOTepoB. COBpEMEHHbBIE TEHACHIMU PA3BUTHUS KOMIIBIOTEPOB.
CynepKoMIbIOTEPHI.

[TapaienpHbIE BBIYMCIICHUS.

IlepconanbHblil KOMIBIOTEP. [Iponeccop u ero XapakTepUCTUKHU (TaKTOBAs
4yacToTa, paspanHocTb). OmepaTuBHas mMaMATh. JloJroBpeMeHHass MaMsTh.
VYcerpolictBa BBoza U BbhIBOJa. OOBEM XpaHMMBIX JaHHBIX (ONEpaTUBHAs MaMsTh
KOMITBIOTEPA, KECTKUM M TBEPIOTENbHBIA JUCK, MOCTOSIHHAS NMaMATh cMapT(OHA)
Y CKOPOCTb JOCTYIA JUIsl pa3JINYHBIX BUJIOB HOCUTEIIEH.

Texnnka 6€30MacHOCTH U TIpaBuiia pabOThl Ha KOMITBIOTEDPE.

IIporpammbl U J1aHHBbIE

[IporpammHoe oOecniedyeHue kommbiotepa. llpukinaaHoe mporpammHoe
obecrieyeHue. CuctemHoe IpOTrpaMMHOE obecrnieyeHue. Cucremsbl
nporpammupoBanus. [IpaBoBas oxpaHa mporpamMm W JaHHbBIX. becruiatHele u
YCIIOBHO-OecTuIaTHbIe mporpaMmbl. CBOOOHOE TPOTPaMMHOE 00ECTICUCHHE.

Qaiinbl 1 nanku (katanoru). [IpuHuunsl moctpoeHust (HaisoOBBIX CHCTEM.
[Tomnoe ums daiina (manku). Ilyte k ¢aitny (manke). Pabora c dainamu u
KAaTaJIoTaMH CpPEACTBAMU ONEPALMOHHON CHUCTEMBI: CO3/IaHHE, KOIHWPOBAHUE,
nepeMelieHne, IepeuMeHOBaHNEe U yaneHue GailyioB U manok (kataaoron). Turbl
daiinos. CoiictBa (aitioB. XapakTepHble pa3Mepbl (ailioB pa3IUYHBIX THUIIOB
(cTpaHulla TEKCTa, NEKTPOHHAsI KHMra, (ororpadus, 3anuch NECHU, BUICOKIIUII,
MOJIHOMETPaXHbIA (uiibM). ApXuBalus AaHHbIX. VICHOIb30BaHHE MPOTPaAMM-
apxuBaTtopoB. daiinoBeiii MeHemxkep. [louck QaiiioB cpeacTBamMu oneparoHHOMN
CUCTEMBI.

KomneroTepHsle BUPYCHl U IpyTHE BPEAOHOCHBIE NporpaMMel. IIporpaMmsl
JUIS1 3AIIUTHI OT BUPYCOB.



KomnbrorepHbie ceTu

O0benuHenre KoMiboTepoB B ceTh. CeTh MHTEpHET. Beb-cTpanuiia, Beo-
caiit. Ctpykrypa aapecoB BeO-pecypcoB. bpaysep. [louckossie cuctemsl. [lonck
uHbOpMallMl TO KIIOYEBBIM CJOBaM W N0 H300paxeHuio. J{oCTOBEpHOCTH
uHbopMaluu, noxydeHHon u3 Muarepuera.

CoBpeMeHHBIE CEPBUCHI MHTEPHET-KOMMYHUKAIUH.

CereBoii 3THKET, 0a30Bble HOPMbI MH(DOPMAIMOHHOW TUKU W TpaBa Mpu
pabote B UuTepHere. CTpaTeruu 6e3onacHoro noseaeHusi B IntepHere.

Teopernueckne 0CHOBbI HHPOPMATHKHU

Nudpopmanus u uHGOpMaNMOHHbIE NPOLECCHI

Nudopmarus — 0JHO U3 OCHOBHBIX MOHATUN COBPEMEHHOM HAYKH.

Nudopmanus kak cBeACHUS, MpeJHA3HAYEHHBbIE [JII  BOCHIPUATHUS
YEeJIOBEKOM, M HH(OpManusg Kak JaHHbIE, KOTOpbIE MOTYT ObITb 00paOOTaHbI
aBTOMATU3UPOBAHHOU CHCTEMOM.

JIMCKpeTHOCTh TaHHBIX. BO3MOKHOCTH ONMCaHUS HETIPEPBIBHBIX OOBEKTOB U
MIPOIIECCOB C IMTOMOUIBIO TUCKPETHBIX JTAHHBIX.

NudopmarnmonHbsie mpolecchl — TMPOLECCHl, CBSI3aHHBIE C XPAaHEHHEM,
npeoOpa3oBaHUEM U Mepeaadeii TaHHbBIX.

IIpeacraBienue nuapopmauuu

CumBoin. Andasur. MomHocts andauta. PasHooOpasue S3bIKOB |
andasutoB. EcrecTBeHHBIC U (hOpMaNIbHBIE S3bIKH. AJI(AaBUT TEKCTOB HAa PYCCKOM
s3bike.  J[Bowunblid andaBut. KoauyecTBO BCEBO3MOXKHBIX CJIOB  (KOJOBBIX
KOMOUMHaIui) (UKCUPOBAHHOM UIMHBI B JBOMYHOM ain(asute. [Ipeodpa3oBanue
moboro andaBuTa K ABOMYHOMY. KOIMYECTBO pa3iauyYHbIX CIOB (DUKCUPOBAHHOU
JUTHBI B alihaBUTE ONPENeIEHHON MOIITHOCTH.

KonupoBanue cuMBOJIOB OJHOTO alipaBUTa C MOMOIIBIO KOJOBBIX CIIOB B
npyrom andaBute, KoaoBas TabauIa, 1eKOIUPOBAHHUE.

JBonunblii kox. IlpencraBieHue HaHHBIX B KOMIIBIOTEPE KAaK TEKCTOB B
JIBOMYHOM ajihaBuUTE.

Nudopmarmonneiii 006€M maHHBIX. bUT — MUHHMaNbHAs eIUHHIA
KoJaudecTBa UWHGOpPMAIMU — JBOWYHBIA  paspsna. Eauaunsl  u3mepeHus
nHpopMarimoHHoro oobEéMa JaHHbIX. but, 0aiT, KunoOaT, MmeradaiT, ruradaiT.

CxopocTh nepenauu JaHHbIX. ENMHUIBI CKOPOCTH MepeIadn JaHHbIX.

KomupoBanne TtekcTtoB. PaBHOMepHbI konx. HepaBHOMEpHBIM — KOJI.
Komuposka ASCIl. BocbmubutHbsie koaupoBku. [loHsiTHE 0 KOAUpPOBKax
UNICODE. J[lexonupoBaHue COOOIIEHUN C MCIOJBb30BAHHEM PABHOMEPHOTO H
HepaBHOMEpHOro kojaa. MudopManronHsiii 006EM TEKCTa.

Hckaxxenre nHpopMaliuu rnpu nepepaye.



Ob6miee npeacTaBieHre O UU(POBOM MPEACTABICHUU ayJMOBU3YaJIbHBIX U
JPYTUX HETIPEPHIBHBIX JTAHHBIX.

KomupoBanne 1Bera. IlBetoBeie ™omenu. Mogens RGB. I'myOuna
koaupoBanus. [lanutpa.

PactpoBoe u BekTOpHOE mpencraBieHue n3odpaxkenuil. [lukcens. Onenka
nH(OPMAIMOHHOTO 00bEMa rpaduuecKUX JaHHBIX JJI PACTPOBOTO U300paKEHHUS.

Konuposanue 3Byka. Pa3zpsigHocts 1 yactoTa 3anucu. KoinyecTBo kaHaNIoOB
3aIKCH.

OrneHka KOJMMYECTBEHHBIX MapaMETPOB, CBA3AHHBIX C IPEACTABICHHEM H
XpaHEHUEM 3BYKOBBIX (hailiioB.

NudopmanuoHHbie TEXHOJIOTHH

TexcToBbIE JOKYMEHTBI

TexcToBbIE TOKYMEHTHI U UX CTPYKTYpHBIE JJIEMEHTHI (CTpaHHIla, ab3ail,
CTpOKa, CJIOBO, CHMBOJ).

TexkcToBBI MpoLEecCOp — HWHCTPYMEHT CO3/IaHus, PEIAKTUPOBAHUS U
¢opmatupoBanusi TekcToB. llpaBuna Habopa Tekcra. PemaktupoBaHHe TeEKCTa.
CpoiictBa cuMmBosioB. [pudrt. Tumsl mpudToB (pyOieHbIe, C 3aceuykamw,
MoHowmpuHHbIe). [lomyxupHoe U KypcuBHOe Hauepranue. CBOMCTBa a03alleB:
TpaHUIlbl, a03allHBI OTCTYI, WHTEpBaJ, BbIpaBHHUBaHUE. [lapamMeTprl CTpaHUIIBL.
CruneBoe ¢hopMaTUpOBaHUE.

CrpykrypupoBaHue HH(GOpPMALKMKU C [OMOIIBIO CHUCKOB M TaOJuL.
MmuoroypoBHeBbie circku. [[oOaBneHne TabiuIl B TEKCTOBBIE JOKYMEHTHI.

BcraBka n300pakeHHil B TEKCTOBBIE TOKyMEHThI. O0TeKaHne n300pakeHHi
TEKCTOM. BKifoueHne B TEKCTOBBIM JOKYMEHT Auarpamm, (HopMyll, HyMepamuu
CTpaHUL, KOJIOHTUTYJIOB, CCbUIOK U APYTUX 3JIEMEHTOB.

[IpoBepka mnpaBonucanus. PaccraHoBka mnepeHocoB. ['010coBOil BBOJ
Tekcta. OnTuyeckoe pacno3HaBaHWe TekcTa. KoMMBIOTEpHBIM  NEPEBO/I.
Hcnons3oBanue cepBucoB HTepHEeTa 117151 00paOOTKH TEKCTA.

Komnbrorepuasi rpagpuka

3HaKOMCTBO C TpadUUYeCKUMHU pelakTopaMmu. PacTpoBble pHUCYHKH.
Hcnonp3oBanue rpadpuieckux MpUMHUTHBOB.

Omnepanuy penakTUpOBaHUs TpaduIecKuX OOBEKTOB, B TOM HUHCIE
uudpoBeIX ¢GoTorpaduil: U3MEHEHHe pazMepa, 0Ope3Ka, MOBOPOT, OTpPAKEHUE,
pabota ¢ obmactsMu (BbIIENIEHUE, KOIMPOBAHUE, 3aJIMBKa LIBETOM), KOPPEKLHUs
I[BETA, SIPKOCTH U KOHTPACTHOCTH.

Bekropnast rpaduka. Co3gaHue BEKTOPHBIX PHUCYHKOB BCTPOEHHBIMU
CpelICTBAaMH TEKCTOBOTO MPOIECCOpa WM JAPYTrUX Nporpamm (MPUIIOKEHUM).
JloOaBiieHE€ BEKTOPHBIX PUCYHKOB B JJOKYMEHTHI.



MyJabTUMeEAMHHBIC NIPE3eHTALMH

[ToaroroBka MyIbTUMEIUMHBIX TIpe3eHTarui. Cnaiia. JlobaBineHue Ha crai
TeKCTa 1 u3o0paxeHui. Pabora ¢ HECKOJIBKUMH ClIaiiiamMu.

JloOaBiieHne Ha  cHailq  ayMOBU3YaJbHBIX  JAaHHBIX. AHHUMALMSL.
['unepccpuiky.

8 KUIACC

Teoperuyeckue 0CHOBbI HH(POPMATHKH

CucreMbl cCHUCIEHUSA

Hemno3unuoHHbleE W  TMO3UIIMOHHBIE CHCTEMBbl cuucieHus. AudaBur.
OcHoBanue. Pa3zpépnyTtast popma 3anucu uucia. [lepeBos B 1€CITUUHYIO CUCTEMY
YHCEJI, 3AMMCAHHBIX B APYTHX CUCTEMAaX CUHUCIICHUS.

PumMckas cucreMa CUMCIICHHUS.

JIBonuHas cucrema cuucienus. [lepeBon nenbix yncen B npexaenax ot 0 1o
1024 B nBOMYHYIO CHCTEMY CUMCIEHMSA. BocpMeprnyHas CUCTEMa CUHMCICHHS.
[lepeBoa yucen U3 BOCBMEPUYHON CUCTEMBI B IBOUYHYIO U JECATUYHYIO CHCTEMBI
u obparHo. lllectHanuarepuunas cucrema cuuciaeHus. [lepeBon umcen wu3
HIECTHAALIATEPUYHON CHCTEMBI B JBOMYHYI), BOCBMEPUYHYI0 U JECATUYHYIO
CUCTEMBI U 0OpPATHO.

ApudmMernueckue onepanuu B ABOUYHON CUCTEME CUUCIICHHUS.

JIeMEeHThI MaTeMAaTH4eCKOM JIOTUKH

Jlornyeckue BbICKa3bIBaHUA. JIormyeckue 3HA4YCHUS BBICKA3bIBAHUM.
DneMEeHTapHble W COCTAaBHBIE BBICKA3bIBaHUA. JlOrMueckue omnepanuu: «um»
(KOHBIOHKILIMS, JIOTUYECKOE YMHOXKEHHE), «WIN» (IAU3BIOHKIMS, JIOTHYECKOe
CIIOXKEHUE), «He» (Jlornueckoe oTpuuanue). [Ipuopurer moruyeckux omnepanui.
OnpeneneHne NCTUHHOCTH COCTABHOI'O BBICKA3bIBaHMS, €CJIM U3BECTHBI 3HAUYCHHUS
VUCTUHHOCTH BXOJSIIMX B HEro 3JIEMEHTAPHBIX BbICKa3blBaHM. Jlormueckue
BbIpakeHus. [lpaBuna 3amucu normyeckux BolpaxkeHuid. IlocTpoenue TabiuIl
VMCTUHHOCTH JIOTHYECKHUX BBIPAKECHUM.

Jlornyeckne  37€MEHTH. 3HAKOMCTBO C  JIOTMYECKUMH  OCHOBAMH
KOMITBIOTEPA.

AJITOPUTMBI M IPOTPAMMMPOBAHHE

HcnoaHuTe M ¥ aJITOPUTMBI. AJITOPUTMHYECKHE KOHCTPYKIIUA

[Tonarue anroputma. McnonmHuTenun airopuTMoB. AJNTOpUTM Kak IUIaH
YIPABJICHHS HCIIOTHUTEIEM.

CaoiictBa anroputMa. CrocoObl 3amvcu anropuTMma (CIOBECHBIM, B BHIIEC
0JIOK-CXEMBI, TIpOTpaMma).

AnroputmMudeckne KOHCTpYKUnuu. KoHCTpykus «cnenoBanue». JIMHEHHbIN
anroput™.  OrpaHM4eHHOCTh  JIMHEHHBIX  QJITOPUTMOB:  HEBO3MOXHOCTh



MPEAYCMOTPETh 3aBUCUMOCTh IMOCJIEIOBATEILHOCTH BBIMOJHAEMbIX JEHCTBUN OT
UCXOJIHBIX JJAHHBIX.

KoHcTpykiust «BeTBIIEHHUE»: TOJIHAS M HemoJyiHasg (GopMbl. BeinosHeHue u
HEBBINOJHEHNUE YCIIOBUS (MCTUHHOCTH W JIO)KHOCTh BbICKasbiBaHus). [IpocTeie u
COCTaBHBIC YCJIOBHUSI.

KoHCTpyKIus «IOBTOPEHUS»: IUKIBI C 3aIaHHBIM YKCJIOM TOBTOPEHUH, C
YCIIOBUEM BBITIOJIHEHUS, C IEPEMEHHOMN ITUKJIA.

PazpaboTtka mis ¢GhopMamTbHOTO HWCTIOTHUTENS alrOpUTMa, MPUBOMSIIETO K
TpeOyeMoMy pe3yiabTaTy TpPH KOHKPETHBIX HWCXOMHBIX JaHHBIX. Pa3paboTka
HECIIO)KHBIX ~QJITOPUTMOB C UCIIOJIb30BAHUEM IIMKJIOB MW BETBICHUW A
yrpaBieHuss (HopMaNbHBIMU HCIOJHUTEISIMU, TakuMu kak Pobot, Yepemarika,
UepTékHUK. BBIIONHEHWE  QITOPUTMOB BPYYHYHO M Ha  KOMIIBIOTEPE.
CHUHTaKCHYECKHE U JTOTHUECKUE OITMOKU. OTKa3bI.

A3bIK NPOrpaMMHUPOBAHNS

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

CucreMa mporpaMMHUpPOBAaHUS: PENAKTOP TEKCTAa IMPOrpamM, TPAHCISTOP,
OTJIaTYUK.

[lepemennas: tum, uMms, 3HadeHue. Llenpie, BEIIECTBEHHbIE U CUMBOJIbHbBIC
MEpEMEHHBIE.

Omnepatop npucBanBaHus. ApUPMETUUECKHUE BBIPAKEHUS U TOPAIOK HX
BbluncieHus. Onepanuu ¢ UeJbIMUA YUCIaMU: IEJTOUYUCICHHOE JeJIeHNe, OCTaTOK
OT JIeJICHUSI.

BerBnenusi. CocraBHbIE YCIIOBHS (3alUCh JIOTUYECKUX BBIPAKCHHUM Ha
M3y4aeMOM SI3bIKE MporpaMMHUpoBaHus). HaxoxxJieHHe MUHHMyMa U MakCcUMyMma
U3 JIBYX, TPEX U YETHIPEX uucell. PelieHne KBagpaTHOTO ypaBHEHHS, UMEIOIIETO
BEILIECTBEHHBIEC KOPHHU.

JluanoroBast OTJajKa MpPOrpaMM: IIOIIATOBOE BBIMOJHEHHUE, MPOCMOTP
3HAUYEHUN BEJIMYWH, OTJIaJ0YHBIN BHIBOJI, BLIOOP TOYKM OCTAaHOBA.

[Mukn ¢ ycmoBueMm. Anroput™m EBKIuAa uisi HaAXOXKIACHUS HaWOOJBIIETO
oOIIero NeauTeNs JABYX HaTypalbHBIX uncell. Paz0ueHue 3amuicu HaTypajabHOTO
yyciaa B MO3UIIMOHHOM CHCTEME ¢ OCHOBaHWEM, MEHBIIUM WU paBHbIM 10, Ha
OTJIeJbHBIE HU(PHI.

[ukn ¢ nepeMeHHON. AJTOPUTMBI MPOBEPKH JIEIMMOCTA OJHOTO UEJIOr0
YyuCia Ha JPYroe, NpOBEPKU HATYPaJbHOTO YUCia Ha IPOCTOTY.

O06paboTka CUMBOJIBHBIX JaHHBIX. CHMBOJIBHBIE (CTPOKOBBIE) IEPEMEHHBIE.
[TocumBonbHas oOpaboTka cTpok. llomcy€r 4YacToThl MOSIBIEHUS CHUMBOJA B
ctpoke. BctpoeHnnbie GyHKIMU 17151 00pabOTKH CTPOK.



AHaJu3 aJropuTMoB

OmnpeneneHrne BO3MOXHBIX PE3YJIBTATOB PabOTHI AJITOpPUTMA MpPH JTaHHOM
MHO>KECTBE BXOJIHBIX JIaHHBIX, OIPEIENICHUE BO3MOXKHBIX BXOIHBIX JaHHBIX,
MPUBOJIAIIMX K TAHHOMY PE3YJbTaTy.

9 KIIACC

Hudposast rpaMOTHOCTD

I'nobanbHas cerp UHTEpHET M cTpaTerum 0e30MAaCHOr0 NMOBEACHUS B
Hell

I'no6anbnas cetb MuTepHer. IP-agpeca y3moB. CereBoe XpaHEHHUE TaHHBIX.
MeTobl HHAMBHIYaIBHOTO U KOJUIEKTUBHOIO pa3MEIICHUs] HOBOM MH(OpMaluu B
WUntepuere. bonplme naHHble (MHTEpPHET-JaHHbIE, B YAaCTHOCTH JIaHHBIE
COLIMAJIbHBIX CETEN).

[Tonstre 00 MHPOpPMAIMOHHON O€30macHOCTU. YTPo3bl MH(GOPMAIIMOHHON
0€30MacHOCTU TpU padoTe B TJIOOATBHON CETH U METOJbl MPOTUBOJCUCTBUS UM.
[TpaBmwia Oe3onacHOW ayTeHTH(QHUKAUUHU. 3aluTa JIUYHOM uHPoOpManuu B
Wurtepnere. bezonacHele crparernu noseneHus B MHrepHere. [Ipenynpexnenue
BOBJICUCHUSI B JECTPYKTUBHBIE M KpUMHHAJIbHbIE (DOPMBI CETEBOW AaKTHUBHOCTHU
(knOepOyIITMHT, PUIIHMHT U APpYyTHe POPMBI).

PabGora B MH(OPMALIMOHHOM NPOCTPAHCTBE

Bunpr JEeSATENbHOCTH B WNHrepHere, WHTEPHET-CEPBUCHL:
KOMMYHUKAIIIOHHBIE CEpPBHUCHI (MOYTOBas CIyk0a, BUICO-KOH(PEPEHII-CBSI3h U
JpYTUe), CIpaBOYHBbIE CIYKObI (KapThl, pacnucaHusi W JPYrHe), TMOUCKOBbBIE
CITY>KOBbI, CIIy>KObI OOHOBJICHUSI TIPOTPAMMHOTO OOECIIEUEHUs] U APYTUe CIyKOBbl.
CepBuchl TOCyIapcTBeHHBIX ycayr. OOnauHble XpaHuiauia gaHHbX. CpenctBa
COBMECTHOW  pa3paboTku  JOKYMEHTOB  (oHjaitH-oducel). IIporpamMmmuoe
oOecrieueHne Kak BeO-CEpPBUC: OHJIAWHOBBIE TEKCTOBbIE U  Tpaduueckue
peaaKkTopbl, Cpelibl pa3pabOTKU MPOTpamM.

Teoperuueckne 0CHOBbI HHPOPMATUKH

MopeanpoBaHHe KaK MeTO/l O3HAHUS

Monens. 3agauu, pemaemMsbie ¢ MOMOIIBI0 MoaenupoBanus. Knaccudukanuu
moneineil.  MarepuanbHble  (HaTypHble) W UHGOpPMALMOHHBIE  MOJEIH.
HenpepeiBHBIE ¥ auckpeTHble Mozaenu. Mmwuranmonnslie Mmoxaenu. HWrposeie
mozenu. OneHka aJeKBaTHOCTH MOJENU MOJIETUPYEMOMY OOBEKTY U IIEJSIM
MOJIEJIMPOBAHUS.

Tabnuunbie mogenu. Tabnuia kak MpeaCTaBI€HUE OTHOIICHUS.

ba3pl pannbix. OTOOp B Tabnuue CTPOK, YIOBIETBOPSIOUIUMX 33JaHHOMY
YCJIOBHIO.



I'pad. Bepmmna, pe6po, nmytb. OpueHTUPOBaHHBIE U HEOPUEHTUPOBAHHBIE
rpadel. [InuHa (Bec) peOpa. BecoBas matpuma rpada. [JnuHa nytn Mexay
BepmmHamu rpada. [louck ontumanbHoro mytd B rpade. HauyanbHas BepiimHa
(MCTOYHUK) U KOHEYHAs BepIIMHA (CTOK) B OpPHEHTHPOBAHHOM Tpade. Brruncnenne
KOJIMYECTBA MyTEH B HAMPABICHHOM aIl[UKINYECKOM Tpade.

HepeBo. Kopenn, BepmmHa (y3en), nuct, pebpo (myra) nepeBa. Bricora
nepesa. [lognepeBo. IIpumepsl ucnonb3oBanus jaepeBbeB. [lepebop BapuaHTOB ¢
MOMOILBIO JIEPEBA.

[TonsaTie MartemMaTH4YeCKOW MOJENU. 3ajayd, peliaeMbleé C TOMOIIbIO
MaTEeMaTHYECKOTO (KOMITBIOTEPHOTO) MOAenupoBanHus. OTIndre MaTeMaTHIeCKON
MOJIEId OT HATypHOW MOJEIN M OT CJIOBECHOrO (JIUTEpaTypHOTO) OIHMCAHUS
oOBEKTA.

Dtarnbl KOMIIBIOTEPHOTO MOJIETUPOBAHMS: TOCTAHOBKA 3a/1a4, MTOCTPOEHUE
MaTEeMaTU4YeCKOM MOJIENU, MPOTpaMMHasl peann3alusi, TECTUPOBAHUE, TPOBEICHHE
KOMITBIOTEPHOT'O SKCIIEPUMEHTA, aHATIN3 €r0 PE3yJIbTaTOB, YTOUHEHHE MOJICIIH.

AJITOPUTMBI U IPOrPAMMHUPOBaHUE

Pa3pa6oTka aJiropuTMoOB U NPOrpamMm

Pa3ouenue 3agaun Ha noazanayn. CocTaBleHHE aJrOPUTMOB U IPOTPAMM C
UCTIOJb30BAaHMUEM BETBICHUH, IMKIOB M BCIOMOTATEIbHBIX AJITOPUTMOB IS
yIOpaBJICHHUS UCTONHHUTENIeM PoOOT win APpYyrMMH HCIIOTHUTENSAMH, TaKUMH Kak
UYepenamka, YepTEXHUK U IPYTUMH.

Tabnuunbie BennuuHbl (MaccuBbl). OnHOMEpHBIE MaccuBbl. CocTaBIeHUE U
OTJa/IKa MPOrPaMM, PEATH3YIOIINX TUIIOBBIE allTOPUTMBI 00PAOOTKH OTHOMEPHBIX
YHUCIIOBBIX MAaCCHBOB, Ha OJHOM W3 S3bIKOB mporpammupoBanus (Python, C++,
[Tackainb, Java, C#, llIkonpHBIM ANTOpUTMUAYECKUNA S3BIK): 3aM0THEHUE YHCIOBOTO
MacCuBa CIIy4allHBIMH YHCJIAMH, B COOTBETCTBUU C (HOPMYJION MM MyTEM BBOJIA
YHCell, HaXOXKICHHE CYMMBI DJIEMEHTOB MAacCHBAa, JIMHEWHBIM MOUCK 3aJaHHOTO
3HaUYE€HHUSd B MAacCHUBE, NOJACYET SJIEMEHTOB MAacCUBa, YIOBJIETBOPSIOIIMX
3aJIaHHOMY YCJIOBHIO, HaXOXJICHHUE MHUHUMAIBHOTO (MaKCUMAaJIbHOTO) SJIEMEHTA
MaccuBa. COpTUPOBKA MaCCHUBA.

O0paboTka TOTOKA JaHHBIX: BBIYUCICHUE KOJIMYECTBA, CYMMBI, CPEIHETrO
apu(MeTH4ecKoro, MHUHHUMAIBHOTO W MaKCHMaJbHOTO 3HAYCHHS DJIEMEHTOB
MOCJIEIOBATEIBHOCTH, yIOBIETBOPSIOUINX 3aJAHHOMY YCIIOBHIO.

Yupasjenue

VYupasnenue. Curnan. O0patHast cBs3b. [lomyuenue curuaioB oT HUPPOBBIX
JATYMKOB (KacaHus, pPacCTOSHMS, CBEeTa, 3ByKa U jApyroro). Ilpumepsl
UCIIOJIb30BAaHUSL ~ MpUHIMIA OOpaTHOM CBSI3M B CUCTEMax  yIpaBJieHUS
TEXHUYECKUMU YCTPOMCTBAMM C TIOMOIIBIO JAaTYUKOB, B TOM UHCIE B
pOOOTOTEXHUKE.



[Tpumepsl poOOTH3MPOBAHHBIX CUCTEM (CUCTEMA YIPABIICHUS IBUKEHUEM B
TPaHCIIOPTHOM CHCTEME, CBApOYHAs JIMHUSA aBTO3aBOJA, ABTOMATHU3UPOBAHHOE
YIPABJICHUE OTOIUIEHUEM JOMA, ABTOHOMHAsl CUCTEMA YIPABIICHUs TPAHCIIOPTHBIM
CPEICTBOM U APYTUE CUCTEMBI).

HNupopmanuoHHbIe TEXHOJIOIHH

JJIeKTPOHHBIE TA0JIUIIBI

[lonsitTue 00 9JEKTpPOHHBIX Tabiuuax. Tumbl JaHHBIX B AYEHKax
ANIEKTPOHHOM  Tabmuipl. PenaktupoBanne u  (opMartupoBaHHe — TaOJIMII.
Berpoennbie GyHKIUMHU Ui TIOMCKa MaKCUMyMa, MUHHUMYMa, CyMMBI M CPEIHET0
apupmernyeckoro. CopTUpOBKa JTaHHBIX B BbIAEIEHHOM auana3oHe. [loctpoenue
auarpamm (Tucrorpamma, KpyroBas auarpamma, TouedHasl Auarpamma). Beibop
THUIIA JUATPAMMBI.

[IpeobpazoBanue Gpopmyn npu KonupoBaHuu. OTHOCUTENbHAS, A0COTIOTHAS
Y CMEUIaHHas aJpecarus.

VYCiOBHBIE BBIUMCIECHUSA B JJIEKTPOHHBIX Tabnuuax. CymMmHupoBaHuE U
noJCcYET 3HAUYEHUHM, OTBEYAIOUIMX 3aJaHHOMY YycioBuio. OOpaboTka OOJBLIMX
HAaOOpPOB JaHHbIX. YHCIEHHOE MOJIEIMPOBAHHE B 3JIEKTPOHHBIX TaOIUIIaX.

NupopmanuoHHbIe TEXHOJOIMH B COBPEMEHHOM 0011IeCTBE

Ponb nHpOpMALIMOHHBIX TEXHOJIOTHI B pa3BUTUU IKOHOMHUKU MUPA, CTPAHBI,
pernona. OTKpbITbIE 00pa30BaTEIbHbBIE PECYPCHI.

[Ipodeccuun, cBs3anHble ¢ HMHPOPMATUKOWM W HUHPOPMAIMOHHBIMH
TEXHOJIOTUSIMHU:  BeO-IM3aliHEp, MPOrpaMMUCT, pa3pabOTUMK  MOOMIIbHBIX
NPWIOKEHUH, TECTUPOBIIMK, APXUTEKTOp MPOrpaMMHOro  oOecreueHus,
CHEIUAINCT 10 aHAIU3Y JTAHHBIX, CHCTEMHBIN aJIMUHUCTPATOP.



IINTAHUPYEMBIE PE3YJbBTATBI OCBOEHUA ITPOI'PAMMBI 110
NHPOPMATHUKE HA YPOBHE OCHOBHOTI'O OBLIEI'O
OBPA30BAHUA

N3ydenne uHPOpMATHKA HA YpPOBHE OCHOBHOTO 0O0IIEro oOpa3oBaHUs
HaIpaBJICHO Ha JOCTHKEHUE OOYJaAIONUMUCS JIMYHOCTHBIX, METANPEIMETHBIX U
MIPEIMETHBIX PE3yJIbTaTOB OCBOCHUS COJIEpIKAaHUsI Y4EOHOTO TIpeIMeTa.

JINYHOCTHBIE PE3YJIbTATHI

JIngyHOCTHBIE pPE3yibTaThl HMMEIOT HAMNPABJICHHOCTh HA PEIICHHE 3a/ad
BOCIIUTAHUS, PAa3BUTHUSI W COLMAIM3ALMKN OOY4YaIOIIUXCS CPECTBAMU Y4e€OHOTO
npeaMera.

B pesynbrare uzyuenuss mHGOPMATHUKA HA YPOBHE OCHOBHOTO OOIIEro
oOpazoBaHus y oOyyaromierocs OyayT copMHUpOBaHBI CIEIYIONIUE JTUYHOCTHbBIC
pe3yJbTaThl B YACTU:

1) maTpMoOTH4YECKOr0 BOCIIMTAHUA:

[EHHOCTHOE OTHOIIIEHUE K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPHUUYECKOMY
¥ HAYYHOMY HACJIEJHIO, TOHUMaHUE 3HAYCHUS] MH(POPMATUKH KaK HAYKH B KU3HU
COBPEMEHHOI'0 OOIIECTBa, BJIaJICHUE JOCTOBEpHOW HH(OpMaIreil o mepeaoBbIX
MUPOBBIX W OTEUECTBEHHBIX JOCTHKEHUAX B 001acTH UHPOPMATUKH U
WH(OOPMAITMOHHBIX TEXHOJIOTHM, 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUSIX O
1 dpoBoil TpaHchopmaIuu COBPEMEHHOTO OOIIIECTRA;

2) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OpUEHTaIlMs Ha MOpajbHbIE IIEHHOCTM W HOPMBI B  CHUTYyalUsX
HPABCTBEHHOI'O BBIOOPA, TOTOBHOCThH OIICHUBATH CBOE MOBEACHUE U TOCTYIKH, a
TaKXe TMOBEICHUE W MOCTYNKU JPYTHX JIIOAEH C TO3ULMH HPABCTBEHHBIX U
MPAaBOBBIX HOPM C Y4YE€TOM OCO3HAHUSI TMOCIEACTBUM MOCTYNKOB, AKTUBHOE
HETIPUATHE acOlMaIbHBIX MOCTYIIKOB, B TOM uucie B IHTepHeTe;

3) rpa:kIaHCKOr0 BOCIIUTAHUSA:

MPEJCTABICHHE O COLMAJIbHBIX HOPMax M MPaBWIAX MEXKIMYHOCTHBIX
OTHOIIEHUH B KOJUIGKTHBE, B TOM WYHCJIEC B COIMAIBHBIX COOOIIECTBAX,
COOJIOJIeHNE TIPaBWJI OE30MAaCHOCTH, B TOM YHCIE HABBIKOB 0€30MacHOTro
MOBEJICHUSI B MHTEPHET-CPEJe, TOTOBHOCTh K Pa3sHOOOpa3HOW COBMECTHOM
JIEATEIIBHOCTH TPU BBIMIOJHEHUM Y4YeOHBIX, MO3HABATEIbHBIX 3a7ad, CO3JaHUU
y4eOHBIX MPOEKTOB, CTPEMJICHHE K B3aUMONOHUMAHHMIO W B3aUMOIIOMOIIU B
mporiecce 3Tol y4eOHO! IeITeTbHOCTH, TOTOBHOCTh OIIEHUBATh CBOE TIOBEACHHE U
MOCTYIKK CBOMX TOBApHUIIEH C MO3UIMH HPABCTBEHHBIX U MPABOBBIX HOPM C
y4€TOM OCO3HAHUS MOCIIECTBUN MOCTYIKOB;



4) HEeHHOCTEeH HAYYHOTO MO3HAHMS:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUYECKUX MPEACTaBICHU 00 MH(pOpMaLIUH,
MH(OPMAIMOHHBIX nporeccax u UH(OPMAIMOHHBIX TEXHOJIOTUSX,
COOTBETCTBYIOIIUX COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKd M OOIIECTBEHHOMN
MPAKTUKU U COCTABIIIONINX 0a30BYI0 OCHOBY JUISI TOHUMAHUS CYyIITHOCTH HAYYHOMN
KapTUHBI MUPA;

UHTEpEC K OOYYEeHUI0 M TO3HAHUIO, JII0O03HATENHbHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K CamMo00pa30BaHUIO, OCO3HAHHOMY BBIOOPY HANpPABIEHHOCTH U
ypOBHS 00yUYeHUS B AabHEHIIIEM;

OBJIAJICHNE OCHOBHBIMH HAaBBIKAMHU HCCJIEIOBATEIBCKONW IEATEIHHOCTH,
YCTaHOBKA Ha OCMBICJIEHUE OIBbITAa, HAONIOACHUN, MOCTYNKOB U CTPEMJICHHE
COBEpIICHCTBOBATh IYyTH JOCTHKEHHUS WHAUBUAYAIBHOTO M KOJUJICKTUBHOTO
0JIaronoayyus;

c(hOpMHUPOBAHHOCTh MH(OPMALMOHHONW KYJIbTYphl, B TOM YHCJI€ HABBHIKOB
CaMOCTOSITENIbHOM paboThl ¢ Y4YEOHBIMH TEKCTaMM, CIPAaBOYHOM JIMTEpaTypoH,
pa3HOOOpa3HBIMU CpEICTBaMU MH(POPMALIMOHHBIX TEXHOJOTHM, a TakXke yYMEHHUs
CaMOCTOSITENILHO ONPENENATh 1IeJIM CBOEr0 00y4YeHHs], CTaBUTh U (POPMYIMPOBATH
JUIsl ce0si HOBBIE 3aJauM B yuy€0e M IO3HABATENbHOW JESITENIbHOCTH, Pa3BUBATH
MOTHBBI U UHTEPECHI CBOEH MO3HABATEIILHON JEATEIBbHOCTH;

5) gopmupoBaHus KyJbTYPbI 310POBbS:

OCO3HaHWE IIEHHOCTH >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY
3I0POBbIO, YCTAHOBKA Ha 3/I0pPOBbIA 00pa3 ’KU3HU, B TOM YHCIE U 3a CUET
OCBOCHMSI W COONIOACHUS TpeOOBaHMIM 0O€30MacHOM HKCIUTyaTalluk CpPECTB
UH(GOPMAITMOHHBIX 1 KOMMYHUKAIIMOHHBIX TEXHOJIOTHH;

6) Tpy10BOI0 BOCTIMTAHMS:

UHTEpEC K MPaKTUYECKOMY M3y4YeHHUIO0 mpodeccuil u Tpyna B cdepax
npodeccuoHanbHON JeSITEIIbHOCTH, CBSI3aHHBIX C WH(OPMATUKOM,
IPOrpaMMHUPOBAHUEM W HH(POPMAIIMOHHBIMH TEXHOJIOTHUSMHU, OCHOBAHHBIMH Ha
JOCTHKEHUSIX HAyKH MHPOPMATUKU M HAYyYHO-TEXHUYECKOTO MPOrpecca;

OCO3HAaHHBIM BBHIOOP M  TOCTPOCHHE WHIUBUAYATbHOW TPACKTOPHUU
oOpa3oBaHMsI W >KM3HEHHBIX IUJJAHOB C YYETOM JHMYHBIX M OOIECTBEHHBIX
WHTEPECOB U MOTPEOHOCTEN;

7) IKOJOrH4eCKOro BOCIIMTAHUSA:

OCO3HaHUE TJI00AJBPHOTO XapakTepa SKOJIOTMYECKHUX MpoOJieM U myTed ux
pelieHusi, B TOM 4YHCIE€ C Y4ETOM BO3MOXKHOCTEH HMH(POPMAIMOHHBIX U
KOMMYHUKAIIMOHHBIX TE€XHOJIOTHl;



8) ajganramum oO0ydawmerocsi K HM3MEHAKIIUMCH  YCJOBHSM
COLUAJILHOM M MPUPOTHON Cpeabl:

OCBOCHHME OOYYaIOIMMHUCA COIMAIBHOTO ONBITa, OCHOBHBIX COLMAIBHBIX
poJieil, COOTBETCTBYIOUIMX BEAYIIECH NEATEIbHOCTH BO3pacTa, HOPM M MPaBUI
OOIIECTBEHHOTO MOBEACHUS, (HOPM COLMAIILHOM KM3HU B TPYIIAX U COOOIIECTBAX,
B TOM YHCJIE CYIIECTBYIOLINX B BUPTYaJIbHOM IIPOCTPAHCTBE.

METANIPEAMETHBIE PE3YJIBTATBI

MeranpeaMeTHble pe3yJbTaThl OCBOEHHUS IMPOTPaMMbI O HMH(POpPMATUKE
OTpaXalOT  OBJAJICHUE  YHHMBEPCAJIIbHBIMU  Y4YEOHBIMH  JEHCTBUAMH  —
II03HABATEJIbHBIMUA, KOMMYHUKATUBHBIMU, PErYJIATUBHBIMH.

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIe /1eiiCTBUS

Ba3oBble jiornyeckue aeiicTBUA:

YMEHUE ONpPEAeATh TIOHATHS, CO3/1aBaTh OOOOIICHMS, YCTaHABIIUBAThH
aHAJIOTUM, KJIacCU(UIUPOBATh, CAMOCTOATEIbHO BBIOMPATh OCHOBAaHUA W
KpUTEPUH ISl KiIacCU(UKAIlMK, YCTAaHABIUBATH MPUUYUHHO-CIIECACTBEHHBIC CBS3H,
CTPOUTH JIOTHYECKUE PACCYXKICHHS, JelaTh YMO3AKIIOUECHHS (MHIyKTHUBHBIC,
JEAYKTUBHBIC M 110 aHAJIOTHH) W BBIBO/IBI,

YMEHHE CO37aBaTh, MPUMEHAThH M MPeoOpa3oBBIBATh 3HAKW W CHMBOJIHI,
MOJIENIA Y CXEMBI [Tl pEIIeHUs] y4eOHBIX U TT03HABATENLHBIX 33/1a4;

CaMOCTOSITENILHO BBIOMPATH CIIOCOO pelieHus! y4eOHOM 3a1aun (CpaBHUBATD
HECKOJIbKO BApHAHTOB PEIICHMsI, BBHIOMpPATh HauWOoJIee MOIXOANIUN ¢ ydETOM
CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTECPHUEB).

Ba3oBble uccienoBaTeIbCKHe 1eiiCTBUSI:

dbopMynHpoBaTh BOMPOCHI, (PUKCHUPYIOIIME Pa3pblB MEXKIY PEATbHBIM U
JKEJIaTeIIbHBIM COCTOSIHHEM CHUTYalluu, 00bEKTa, U CAMOCTOSTEIbHO YCTaHABINBATh
HUCKOMOE U JIAaHHOE;

OIICHMBaTh HAa TPHUMEHUMOCTh M  JOCTOBEPHOCTh  HWH(OpMaIuio,
MOJIYYCHHYIO B XOJI€ UCCIICIOBAHUS;

MIPOTHO3UPOBATH BO3MOXKHOE JaJIbHEUIIIEe Pa3BUTHE MPOIIECCOB, COOBITUHN H
WX TIOCJICJACTBUS B QHAJIOTHYHBIX WM CXOJHBIX CHUTYyaIlUsX, a TaK)Ke BBIABUTATH
MIPEATOJI0KEHUS 00 UX Pa3BUTHH B HOBBIX YCIIOBHSIX M KOHTEKCTaX.

Pabora ¢ unpopmaumeii:

BBISIBIIATH JNepuiuT wHGOpMAIWK, MaHHBIX, HEOOXOIUMBIX [JIS PEIICHHUS
MOCTaBJICHHOM 3aJauH;

OPUMEHSTh Pa3IUYHble METOJbl, MHCTPYMEHTBI M 3aIllpoChl MPU MOUCKE U
orOope MH(OpMAMU WIM JAHHBIX W3 HUCTOYHUKOB C YYETOM MPEI0KEHHOM
y4eOHOM 3a/1a4M U 3aJJaHHBIX KPUTEPUEB;



BbIOMpaTh, aHAJIU3UPOBATh, CUCTEMATU3UPOBATh M HHTEPIPETUPOBATH
MH(GOPMALIMIO Pa3IMYHBIX BUAOB U (POPM IIPEICTABICHMUS;

CaMOCTOSITEJIbHO ~ BBIOMpATh  ONTHUMAIbHYI0  (QOpMYy  IpPEICTaBICHUS
uHGOpMAIlMU W WJUTIOCTPUPOBATH pEIIaeMble 3aJaud HECIOKHBIMH CXEMaMH,
JyarpaMMamMu, HHOM TpaHuKoil 1 UX KOMOMHALUSAMU;

OLICHMBATh HaAEXKHOCTh HMHPOpPMALMM IO KPUTEPUSAM, MPEIOKEHHBIM
YUUTENEM UIN CPOPMYIUPOBAHHBIM CAMOCTOSTENBHO;

3¢ (HEeKTUBHO 3alIOMUHATH U CUCTEMATU3UPOBATH HHPOPMAIIHIO.

KoMMyHUKATHBHBIE YHHBeEpPCAJIbHbIE Y4eOHbI€ 1elCTBUS

Oo0wmenue:

CONIOCTABJISATh CBOU CYXIEHHUS C CYKJICHUSIMU IPYTHX YYaCTHUKOB JHAJIOra,
OOHapy>KHUBaTh Pa3IMUME U CXOJCTBO MO3UIIHUI;

MyOJIMYHO MPEACTABIATh pe3yabTaThl BBITIOJTHEHHOTO OTbITa
(3KCnIeprUMeHTa, UCCIIEOBAHUS, IPOEKTA);

CaMOCTOSITENIbHO BBIOMpaTh (oOpMaT BBICTYIUIGHUS C Y4E€TOM 3ajad
MPE3EHTAIlMA U OCOOCHHOCTEHW ayJAUTOPUU M B COOTBETCTBUU C HUM COCTABIISITH
YCTHBIE U TUCbMEHHBIE TEKCTHI C UCIIOJIb30BAaHUEM HILTIOCTPATUBHBIX MAaTEPUAJIOB.

CoBMmecTHas 1eATEIBHOCTD (COTPYIHMY€CTBO):

MMOHMMATh U WCIOJb30BaTh MPEUMYIIECTBA KOMAHAHOW U UHAUBUYATbHOMN
paboOThl TpU pEeNICHUH KOHKPETHOM NpoOJIeMbl, B TOM YHCIIE MPU CO3JAHUU
UH(OPMAITMOHHOTO MPOIYKTA;

MPUHUMATh 1€JIb COBMECTHOM MH(MOPMAIIMOHHON AESITENBHOCTU MO cOopy,
oOpaboTke, mepenade, Qopmanuzanuu UHPOPMAIUU, KOJUIEKTUBHO CTPOUTH
NEUCTBUS N0 €€ NOCTHXKEHMIO: pacIpeiessiTh pOjH, JOTOBapUBAaThCSA, 00CYKIaTh
IPOLECC U PE3YJITAT COBMECTHOM pabOThI;

BBITIOJIHSTh CBOIO 4YacTh pabOThl ¢ WH(opMarmend uiu WHGOPMAIMOHHBIM
IMPOJIYKTOM, JOCTUTAasi KaueCTBEHHOTO pe3yJibTaTa MO CBOEMY HAMpAaBICHUIO U
KOOPAUHUPYSI CBOU JACHCTBUS C APYTUMU YJI€HAMU KOMaH/IbI;

OIICHMBATh KA4ECTBO CBOETO BKJAJa B OO MH(POPMAIIMOHHBIN MPOTYKT
M0  KPUTEPHUSIM,  CaMOCTOSITEIbHO  C(OPMYIHUPOBAHHBIM  y4aCTHUKAMU
B3aUMOJICUCTBUS;

CpaBHUBATh PE3yJIbTaThl C WCXOJIHOM 3a7auel M BKIAJ KaXJO0ro 4YieHa
KOMaHJIbl B JOCTH)KEHHE pE3yJbTaTOB, pa3leisaTh chepy OTBETCTBEHHOCTH U
MPOSIBIIATh TOTOBHOCTH K MPEIOCTABICHUIO OTYETA TIEpE] TPYIIION.

PeryasiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE 1eiicCTBUS

Camoopranusanus:

BBISIBJISITh B KU3HEHHBIX M YYEOHBIX CHUTyalUsX MpoOiembl, TpeOyroiue
pelieHus;



OpUEHTHUPOBAThCA B PA3IMYHBIX MOJAXOJAX K MPUHATHIO PpELICHUN
(MHAMBUAYaJIbHOE MPUHATHE PEIICHUM, IPUHATHE PEIICHUH B TPYIIIE);

CaMOCTOSTENIbHO COCTaBIIATH aJTOPUTM pEIICHUs 3a/layd (WA €ro 4acTh),
BBIOMpaTh crioco0 pelieHus yueOHOM 3a/lauyu ¢ YYETOM HMEIOIIUXCS PECYPCOB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTUPOBaTh NpeajiaraéMble BapUAHTHI
pEUIEHMU;

COCTaBJIAITh IUIaH JAEUCTBUM (TUTAaH peanu3alii HaMEYeHHOro allfrOpUTMa
pelieHns), KOPPEKTUPOBATh NPEMJIOKEHHBIA alrOpPUTM C YYETOM TMOIYUYEHUS
HOBBIX 3HAHHUH 00 M3y9aeMOM OOBEKTE;

Jenatb BBIOOP B YCIOBUSAX MPOTUBOPEYMBOM HMHPOpManUd U Opath
OTBETCTBEHHOCTb 32 PEILLICHHUE.

CaMokoHTpOJIb (peduiexcusi):

BIIQJIETh CIIOCOOAMU CAMOKOHTPOJISl, CAMOMOTHUBALIUU U PEPIIEKCUN;

J1aBaTh OLIEHKY CUTYallUH U MPEAJIaraTh IIaH €€ U3MEHEHUS;

YUHUTBIBATh KOHTEKCT U MPEIBUAECTh TPYJHOCTH, KOTOPbIE MOTYT BOBHHUKHYTh
npu  perieHud y4eOHOM 3ajauM, aJanTHPOBaTh pEIICHHE K MEHSIOMIUMCS
00CTOSATEIECTBAM;

OOBSACHATh  NPUYMHBI  JIOCTHOKEHHUS  (HEJOCTHIKEHHS)  pe3yJbTaTOB
MH(POPMAITMOHHON JeATEIbHOCTH, AaBaTh OIIEHKY NPHUOOPETEHHOMY OIIBITY, YMETh
HaxXOJUTh O3UTUBHOE B MTPOU3OLIEAIIEH CUTYAIUH;

BHOCUTh KOPPEKTHBBI B JESATEIHLHOCTh Ha OCHOBE HOBBIX OOCTOATENHCTB,
W3MEHUBIIMXCS CUTYyallui, yCTAaHOBJIECHHBIX OLIMOOK, BOSHUKIIUX TPYIHOCTEH;

OLICHHBATh COOTBETCTBHUE PE3yJIbTaTa LEIN U YCIOBHSIM.

IMOIMOHAJILHBLIN HHTEJIEKT:

CTaBUTH ce0st HA MECTO JPYroro 4eloBeKa, TOHUMaTh MOTUBBI U HAMEpPEHUs
JpYroro.

IIpunsitue cedst m Apyrux:

0CO3HaBaTh HEBO3MOKHOCTh KOHTPOJMPOBATh BCE BOKPYT JAXE B YCIOBHSIX
OTKPBITOTO JIOCTYTA K JIFOOBIM 00bEMaM MHGOPMAIIHH.

INPEAMETHBIE PE3YJIBTATBI

K konny oOyuenus B 7 kjacce y oOyuarouierocss OyayT c(opMHpOBaHBI
CIICYIOIINE YMEHUS.

e TIOSCHSTH HAa IPUMEPAX CMBICI HOHATHH «HH(pOpMaLusLy, «MHOOPMAIIIOHHBIN
IPOLECCH, «00paboTKa HHPOPMAINY, «XpaHEHHE HH(OPMALIUNY, «IIepeaada
uHbOpMaITUNY;

e KOIMPOBaTh M JI€KOAUPOBATH COOOIIEHUS MO 3aJaHHBIM IpaBUIIAM,
JI€MOHCTPUPOBATh MOHMMAHUE OCHOBHBIX IPHUHIMIIOB  KOJUPOBAHUS
HH(pOpMaIK Pa3IUIHON IPUPOILI (TEKCTOBOM, TpapuUECKO, ayauo);



CpaBHHMBATh JJIMHBI COOOIICHWH, 3alMCAHHBIX B PAa3IMYHBIX aidaBUTaX,
OINEepPUPOBAThH SAMHULIAMHU U3MEPEHHS NHPOPMAITMOHHOTO 00BEMA B CKOPOCTH
nepesavyn JaHHbBIX;

OIICHWBATh W CPAaBHHUBATh pPa3MEpPhl TEKCTOBBIX, T'PAPUUCCKUX, 3BYKOBBIX
¢aitnoB u Buaeohaitios;

NPUBOJUTH TPUMEPHI COBPEMEHHBIX YCTPOWCTB XpaHCHHsI W Tepeladu
uHpOpMAaINH, CPAaBHUBATh UX KOJMYECTBEHHBIC XapaKTEPUCTHKHY;

BBIJICNISITH OCHOBHBIC ATAallbl B UCTOPUU M TOHWMATh TEHACHIIMH Pa3BUTHS
KOMIBIOTEPOB U IPOrPaMMHOTO 0OeCTIeUeHUS;

MOJTy4aTh U UCIIOJIB30BAaTh HHPOPMAIIHIO O XapaKTEPUCTUKAX MEPCOHATBHOTO
KOMITBIOTEPA U €r0 OCHOBHBIX 3JIeMEHTax (IIpolieccop, ONepaTuBHAs MaMSITh,
JIOJITOBPEMEHHAs aMsiTh, yCTPOICTBA BBOJIa-BbIBO/IA);

COOTHOCUTBH XapaKTEPUCTUKH KOMIBIOTEPA C 3a/JadyaMH, PEHIaeMbIMU C €ro
TTOMOIIIBIO;

OpUEHTUPOBAThCS B HMEPAPXMUECKOW CTPYKType (ailioBO  CHCTEMbI
(3amuchIBaTh MoyiHOE UM (aitna (karanora), myTh K (ailiry (KaTajuory) o
UMEIOIIEMYCS OTHCAHUIO daiinoBoii CTPYKTYPBI HEKOTOPOTO
MH(OPMAITMOHHOTO HOCUTENS);

pabotate ¢ (alJIOBOM CHUCTEMOW TMEPCOHAJIBLHOTO  KOMIBIOTEpA €
UCIIOJIb30BaHUEM Tpaduueckoro wuHTepderica, a HMMEHHO: CO3/1aBaTh,
KOIUPOBaTh, TMEpPEeMEIaTh, MEPEUMEHOBBIBATh, YIAISATh U apXWBUPOBATH
(baibl ¥ KaTaJlOTH, UCITOIH30BaTh AaHTUBUPYCHYIO MPOTPAMMY;

MIPEICTABIIATh PE3YNbTATHl CBOCH NEATEILHOCTH B BUJIEC CTPYKTYPHUPOBAHHBIX
WJUTFOCTPUPOBAHHBIX JOKYMEHTOB, MYJIbTUMEIUNHBIX TTPE3CHTAIINN;

uckath nHopmaruo B UuTepHeTe (B TOM 4UCIE, MO KIIOYEBBIM CIOBaM, 11O
N300paKEHUI0), KPUTHYECKHM OTHOCHUTHCA K HaWJICHHOW WHQpOpMaIuy,
OCO3HaBas OMACHOCTh /I JIMYHOCTH U OOIIECTBa PaclpOCTPaHECHUS
BPEIOHOCHON  WHpOpMAlMd, B TOM  YHUCJIE OKCTPEMHUCTCKOTO M
TEPPOPUCTHUUECKOTO XapaKTepa;

MOHUMATh CTPYKTYPY aJIpecoB BEO-PECypCOB;

WCITIOJIb30BaTh COBPEMEHHBIC CEPBUCHI HHTEPHET-KOMMYHUKAITUI;

coOoaTh TpeOOBaHUs 0€30MacHOM JKCIUTyaTallud TEXHUYECKUX CPEACTB
WH()OPMAITMOHHBIX ¥ KOMMYHHKAIIMOHHBIX TEXHOJOTHH, COOJIIOIaTh CETEBOM
ATUKET, 0a30BbIe HOPMBI MH(POPMAIMOHHON STUKH W TIpaBa MpU paboTe C
NPWIOKEHUSIMA Ha JIIOOBIX ycTpoiicTBax u B VIHTEepHere, BbIOMpATH
Oe30IacHbIe CTPATETUH MMOBEJCHUS B CETH;

NPUMEHATh METOAbl MPOQPWIAKTUKH HETaTUBHOTO BIMSHUSA CPEACTB
WHPOPMAIMOHHBIX ¥ KOMMYHUKAIIMOHHBIX TEXHOJOTHMA Ha 370pPOBHE
MOJIb30BATENSI.



K konmy oOyuyenus B 8 kiacce y oOyuaromerocss OyayT chopMmupoBaHbI
CIICYIOIINC YMEHUS:

MOSICHATh ~ HAa  INPUMEpax  pas3auyusi  MEXAYy  NO3UIUOHHBIMU U
HETMO3UIMOHHBIMU CUCTEMaMU CUUCIICHUS,

3aMMChIBaTh W CpaBHUBaTh Lenble unciaa or 0 go 1024 B pazmmyHbIX
MO3UILIMOHHBIX CUCTEMAaX CUHUCICHHS (C OoCHOBaHHUSMHU 2, 8, 16), BBINOIHATH
apupMeTHYecKre ONepalvy HaJl HUMU;

pPacKpbIBaTh CMBICT TOHSTUM «BBICKA3bIBAHUE), <JIOTMYECKAs OIepanus,
«JIOTUYECKOE BBIPAKEHUEY;

3aMUChIBATh JIOTUYECKHE BBIPAKEHUS C HCIOJIb30BAHUEM JAU3BIOHKIINH,
KOHBIOHKIIMM W  OTPUIIAHUS, OMNPEAENSATh HCTUHHOCTh  JIOTHYECKUX
BBIPDAKEHUW, €CJIM W3BECTHBl 3HAYEHUS HUCTUHHOCTH BXOMSIIMX B HETO
MEPEMEHHBIX, CTPOUTH TAOJIUIIBI ICTUHHOCTH JJIsI JIOTUYECKUX BBHIPAXKEHUI;
pacKpbIBaTh CMBICT TOHSTUM «UCIIOJHUTEIbY», «AJITOPUTM», IIPOTPAMMayy,
MOHUMAsl Pa3HUIy MEXKIY YIOTPEeOJIEHHEM STHUX TEPMHUHOB B OOBIICHHOMN
peun ¥ B ”HHOPMATHKE;

OMKCHIBATH AJTOPUTM PEIICHHs 3aJa4dl Pa3IMYHBIMU CIOCO0aMU, B TOM
YHCJIE B BUJIE OJOK-CXEMBI,

COCTaBJISATh, BHITIOJIHATH BPYUHYIO U HA KOMITBIOTEPE HECJIOKHBIE AJITOPUTMBI
C HMCIOJIb30BAHUEM BETBJICHUI M LMKJIOB JJI YIPAaBJICHUS WCIOIHUTEISMH,
TakuMu Kak Pobot, Uepemnamika, UepTExXHUK;

UCIIOJIb30BaTh KOHCTAaHThI U TEPEMEHHBIC PA3JIUYHBIX TUIMOB (YHUCIIOBBIX,
JIOTUYECKUX, CHUMBOJBHBIX), a TaKXke COJIep)Kalllie UX BbIpaKEHUs,
HCIIOJIB30BaTh ONIEpPaTOp MPUCBABAHMUS;

UCIIOJIB30BATh MIPH pa3pabOTKe MPOrpamMM JOTHYECKUE 3HAUCHHUSI, OTIepaIlui U
BBIPAKEHUS C HUMU;

aHAJM3UPOBATh MPEJI0KEHHBIE aJITOPUTMbI, B TOM YHCJIE OMPEACIISITh, KaKhe
pe3yJIbTaThl BO3MOKHBI MPU 3aJJaHHOM MHOECTBE UCXOJIHBIX 3HAYCHUM;
co3/laBaTh U  OTJIAXKHUBATh NpOrpaMMbl Ha OOHOM U3  S3bIKOB
nporpammupoBanus (Python, C++, Ilackams, Java, C#, IlIkonbHbIi
AnroputMudeckuii  fI3bIK),  pealu3yIOUIME  HECJIOXHBIE  alTOPUTMBI
00pabOTKHU YMCIIOBBIX JAHHBIX C HCIOJb30BAaHUEM ITMKIIOB M BETBJIICHUH, B
TOM YHCJI€ PEaM3yIOlINE MPOBEPKY AETUMOCTH OJHOTO IIEJIOro 4ucia Ha
JIpyroe, MPOBEPKYy HATypalbHOTO YKCIIa HA MPOCTOTY, BhIAEIEHUs 1udp u3
HaTypaJIbHOTO YHCIIA.

K koniy oOyuenus B 9 kiacce y oOydaromerocss OyayT chopMupoBaHbI
CIICYIOIINE YMECHHUS:

pa?>6I/IBaTB 3aJa4 Ha IIoA3aJa4dH, COCTABJIATH, BBIIMOJHATL BPYUYHYIO M Ha
KOMIIBIOTCPC HCCIIOKHBIC aJITOPHUTMbI C NCITIOJIb30BAHUCM BeTBHeHHﬁ, OHMKJIOB



Y BCIIOMOTATENbHBIX AJITOPUTMOB JUIsl YIIPABICHUS UCTIOTHUTEISIMU, TAaKUMU
kak Po6oT, Uepenarnika, UepT&xHUK;

COCTaBJISITh U OTJIAKUBATHh MPOTPAMMBbI, PEATU3YIOIINE TUIIOBBIE aJITOPUTMbI
00pabOTKM YHCIIOBBIX TMOCIEAOBATEIHHOCTEH WM OJHOMEPHBIX YHCIOBBIX
MacCUBOB (IOMCK MaKCMMyMOB, MHUHHUMYMOB, CYMMbl WJIM KOJIMYECTBA
AJIEMEHTOB €  33JaHHBIMM  CBOWCTBAMHM) Ha OJHOM U3  SI3BIKOB
nporpammupoBanus (Python, C++, Ilackans, Java, C#, IlIkonbHbIi
AnroputTMudecKuil A3bIK);

PacKpbIBaTh CMBICH TOHSITHH «MOJEIbY», «MOJCIHPOBAHUEY, OIPEIACIAThH
BUJIBI MOJIEJIEH, OILICHUBATH aJIcKBATHOCTh MOJIEIN MOJACIUPYEMOMY OOBEKTY
U LEJISIM MOJIETTUPOBAHUS;

UCIIOJIB30BaTh Tpadbl M JACPEBbS JIsI MOJACIHUPOBAHUS CHUCTEM CETEBOM U
UepapXu4YecKol CTPYKTYpbl, HAXOJUTh KpaTyaillinii myTh B rpade;

BBIOMpATh CIOCOO MPEJCTABICHUS JAHHBIX B COOTBETCTBUU C MOCTABICHHOMN
3amauei (TaOnmuIbl, CXEMBbl, TpauKd, AUArpaMMbl) C HCIIOJIb30BaHUEM
COOTBETCTBYIOIIUX MIPOrPAMMHBIX CPEJICTB 00paOOTKU JaHHBIX;
UCIIOJIb30BaTh  DJIEKTPOHHBbIE TaOMUIBI JUisi 00pabOTKM, aHalu3a U
BU3yaJIM3allMi YUCJIOBBIX JIAHHBIX, B TOM YMCJI€ C BBIACICHUEM JUama3zoHa
TaOJHIIBI U YIIOPSAOYMBAHUEM (COPTUPOBKOM) €TI0 AIIEMEHTOB;

cO37aBaTh U MPUMEHSTH B AJIEKTPOHHBIX TAOIMIIaX POPMYIIBI JIJIsi paCYETOB C
UCIIOJIb30BAaHUEM BCTPOEHHBIX apuPMEeTHIeCKUX QYHKIHMN (CyMMUpPOBaHUE U
NOACYET  3HAYEHM, OTBEYAIOIIMX 3aJaHHOMY  YCIIOBUIO,  CpellHEe
apupMeTUIEeCKOe, TMOUCK MAKCUMAJbHOIO M MHUHUMAJIBHOTO 3HAYCHUS),
a0COJIFOTHOM, OTHOCUTEJILHOM, CMEIIaHHOM ajpecaliuu;

UCIIOJIB30BATh AJICKTPOHHBIE TAOJMUIIBI JJII YUCICHHOTO MOJICTUPOBAHUS B
MPOCTHIX 33/1a4ax U3 Pa3HbIX MPEAMETHBIX 00IacTel;

UCIIOJB30BaTh  COBPEMEHHBIE  MHTEPHET-CEPBUCHI (B TOM  YHCIIE
KOMMYHUKAIIMOHHBIE CEPBUCHI, OO0Ja4yHbIC XpaHWUJIUIIA JaHHBIX, OHJIANH-
porpamMmbl (TEKCTOBBIE W TrpadUyeCcKUe PelaKTOPhl, Cpelibl pa3paboTKM)) B
y4eOHOM ¥ TTOBCETHEBHOM JIEATEITLHOCTH;

NPUBOAUTH TPUMEPHI HMCIOJB30BaHUS TE€OMH(GOPMAIIMOHHBIX CEPBHUCOB,
CEPBHCOB rOCYapCTBEHHBIX YCIYT, 00pa30BaTelIbHBIX cepBUCOB MHTEepHEeTa B
y4eOHOM U MOBCEHEBHOM JIESITEIILHOCTH;

UCIIOJB30BaTh  pa3jIMYHbIE  CPEACTBA  3allUTBl  OT  BPEIOHOCHOTO
MPOrpaMMHOTO O00€CTIeUeHHsI, 3allUIaTh MEPCOHATHHYIO WH(GOPMAIUIO OT
HECAaHKIIMOHUPOBAHHOTO JOCTyNa M €ro TOCIeACTBUN (pa3riamieHus,
MOJMEHbI, YTpaThl JaHHBIX) C YYETOM OCHOBHBIX TEXHOJIOTMUECKHX U
COLIMAJIbHO-TICUXOJIOTUYECKUX AaCMEKTOB MCIOJIb30BaHUsl ceTu HHTepHer



(ceTeBass aHOHMMHOCTH, LU(POBOH cCiel, AyTEHTHYHOCTh CYOBEKTOB U
pecypcoB, OIaCHOCTh BPEIOHOCHOTO KOJ1a);

pacro3HaBaTh HOMBITKA U MPEAYIPEkKIaTh BOBICUCHNUE ce0s1 U OKPY KAIOIINX
B JICCTPYKTHUBHBIE U KpUMHUHAJIbHbIE (OPMBI CETEBOM aKTUBHOCTU (B TOM
yyciie KuOepOyJUTHHT, (PUIIHHT).
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https://m.edsoo.ru/7f41646e
https://m.edsoo.ru/7f41646e
https://m.edsoo.ru/7f41646e
https://m.edsoo.ru/7f41646e
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8 KVIACC

KosaunyecTBo 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3jeioB U TeM undpoBbIie
Ne n/m p Konrpoabnsie IIpakruueckue (uitpp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcsbl
Pa3nes 1. Teopernueckue 0CHOBbI HH(POPMATHKH
bu6nmoreka [IOK
1.1 1
CHCTEMb CHHCICHIA ° https://m.eds00.ru/7f418516
bubnunoreka LIOK
1.2 i 1
DNeMEeHThI MaTEeMaTUYECKON JIOTUKH 6 https://m.edso0o.ru/7f418516
Hroro no pazgeny 12
Pa3zgen 2. AnropuTt™MbI 1 NIPOrpaMMHUPOBaHUE
HcnonHuTenu u anropuTMsl. bubmmoreka [JOK
2.1 10 1
ANTOpUTMHUYECKHE KOHCTPYKLIUU https://m.edso00.ru/7f418516
bu6mmoteka IIOK
2.2 a
SHI POTPAMMHpOBaritt o https://m.edso00.ru/7f418516
bubmmoteka IIOK
23 AHAIIH3 QITOPHTMOB 2 https://m.edso00.ru/7f418516
Hroro no paszneny 21
PesepBHOE Bpems 1
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 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

KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHnoBaHue pa3jeioB U TeM uugpoBbIe
Ne n/m p Konrpoubusie Ilpakruyeckue (itepp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
Paznea 1. udgpoBasi rpaMOTHOCTH
11 I'mo6anpHas cetb IHTEpHET U cTpaTeruun 3 bubmuorexa [JOK
' 0€30I1aCHOTO MTOBEICHUS B HE https://m.edsoo.ru/7f41a7d0
bubmuorexa [JOK
1.2 Pa6 3
ab0Ta B HHOPMALMOHHOM NIPOCTPAHCTBE https://m.edsoo.ru/7f41a7do0
Htoro no paznemny 6
Pa3nes 2. Teopernueckue 0CHOBbI HH(POPMATHKH
bu6mmoreka [IOK
2.1 M 1
OACTHPOBAMHE KK METOL TOSHAHMA 8 https://m.edsoo.ru/7f41a7d0
Hroro mo pazueny 8
Pa3nes 3. Anropur™Mbl 1 IpOrpaMMHpOBaHue
bu6mmorexa [IOK
3.1 P 6 1
a3pab0Tka airOPHTMOB H IPOTpaMM https://m.edsoo.ru/7f41a7do0
bu6nmoreka [JOK
3.2 2
¥mpaserine https://m.edsoo.ru/7f41a7d0
Hroro no paszneny 8
Paznen 4. UnopmManmoHHbIe TEXHOJIOTUH
bubmuorexa [JOK
4.1 C) 0 10
TICKTPOTHLIC TADIHIH https://m.edsoo.ru/7f41a7d0
49 WNHudopmaninoHHbIE TEXHOJIOTHUHU B 1 bubnuorexa [IOK

COBPEMEHHOM OOIIIECTBE

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

7 KIIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bcero U3yYeHHUs oOpa3oBaTeJibHbIE
padoThI padoThI
pecypcsbl
Kommnsrorep — ynusepcaabHOE
BBIYMCIIUTEIILHOE YCTPOMCTBO,
1 aboTaro1iee 1o mporpamme 1 bubmorexa LHOK
P o porp ' https://m.edsoo.ru/8a1521d2
TexHuka 0€30MaCHOCTH U MpaBuia
paboThl HA KOMIIBIOTEPE
TECT IIO Tb. Uctopus u
2 COBPEMEHHBIC TCHICHIIMH PAa3BUTHUS 1 bubmorexa LHOK
p P https://m.edsoo.ru/8al1523ee
KOMIIBIOTEPOB
[IporpammHuoe obecnieueHue
3 kommsroTepa. [IpaBoBast oxpaHa 1 bubmmorexa [JOK
pa- 1p P https://m.edso00.ru/8a152826
POrpaMM U JIAHHBIX
4 ®aiinbl 1 nanku. OCHOBHBIE 1 bubmuorexa [JOK
ornepauuu c (aiaamMu U nankamu https://m.edsoo.ru/8al52a74
ApxuBalusi JaHHBIX.
5 Hcnonbs3oBanue nporpamm- 1 bubmmorexa [OK
porp https://m.edsoo.ru/8al52cfe
apXUBaTOPOB
6 KoMnbrorepHsie BUPYCHI 1 1 bubnnorexka [JOK
AHTHUBUPYCHBIE MPOTPaAMMBbI https://m.edsoo.ru/8a152f74
7 Komnsrorepnsie cetu. [Tonck 1 bubnmnoreka [JOK
uH(popmanuu B cetu HTEpHET https://m.edso00.ru/8a153244
8 CepBHUCHI HHTEPHET-KOMMYHUKAIIHA. 1 bubmmorexa [JOK

https://m.edso00.ru/8a153460



https://m.edsoo.ru/8a1521d2
https://m.edsoo.ru/8a1523ee
https://m.edsoo.ru/8a152826
https://m.edsoo.ru/8a152a74
https://m.edsoo.ru/8a152cfe
https://m.edsoo.ru/8a152f74
https://m.edsoo.ru/8a153244
https://m.edsoo.ru/8a153460

CereBoii aTuker. Ctpareruu
0€e30macHOro MOBEICHHS B

Nurepuere
bubmuoreka [JOK
)41
9 H(opmaNus u fatHbIe https://m.eds00.ru/8a161966
bubmuoreka [JOK
10 %1
H(OPMALHOHHEIC IPOICCCHI https://m.edsoo.ru/8al6le2a
Pa3znooOpasue s36IK0B U an(paBUTOB.
11 EcrecTBenHbIe 1 opMaIbHBIC bubmmoreka LIOK
p https://m.edsoo.ru/8al61fec
SI3BIKHA
JIBon4HEI andaBwur.
12 [IpeoOpazoBanue nr060TO AndaButa bubmmoreka LIOK
peodp https://m.edso0.ru/8a162186
K TBOUYHOMY
IIpencraBnenne JaHHBIX B
13 K(?MIIIIBIOTG e KaKHTeKCTOB B bubmorexa HOK
P https://m.edso0.ru/8a162316
JIBOMYHOM alihaBUTE
14 Enunuiibl usmepenus nadopMaiuu bu6mmoreka [JOK
Y CKOPOCTH MEPENAYN TaHHBIX https://m.edsoo.ru/8a16249c
KonnpoBanune TekCTOB.
15 PaBHOMepHBIEC 1 HEpaBHOMEPHEIE bubmorexa HOK
p p p https://m.edso0.ru/8a1625f0
KOJIBI
16 JexoaupoBaHue COOOIICHUA.
NudopmannonHblil 00bEM TEKCTa
17 udposoe npencrapienue bubmuoreka [IOK
HEIIPEPBIBHBIX JaHHbBIX https://m.eds00.ru/8a162848
Komuposanne npera. OneHka
AHP i Il bu6mmoreka [IOK
18 UHPOPMALIMOHHOTO 00BEMa

T pa(pI/I‘{CCKI/IX JaHHBIX 1A

https://m.edsoo.ru/8a1629ec



https://m.edsoo.ru/8a161966
https://m.edsoo.ru/8a161e2a
https://m.edsoo.ru/8a161fec
https://m.edsoo.ru/8a162186
https://m.edsoo.ru/8a162316
https://m.edsoo.ru/8a16249c
https://m.edsoo.ru/8a1625f0
https://m.edsoo.ru/8a162848
https://m.edsoo.ru/8a1629ec

pPacTpoBOTO H300paKEHUS

19 Konuposanue 3Byka bubmmorexa LIOK
AP e https://m.edso0.ru/8a162b72
20 KonTtponpsHas pabota o teme bubnuoreka [IOK
«[IpencraBnenue nHpoOpMaLIUN» https://m.eds00.ru/8al162d02
TexkcToBbIE JOKYMEHTHI, UX BBOJ U
21 €JaKTUPOBAHHE B TEKCTOBOM bubmmorexa [JOK
pedt P https://m.edsoo.ru/8al62e7e
mporeccope
dopmaTHPOBAHUE TEKCTOBBIX bubnuorexa [JOK
22
JIOKYMEHTOB https://m.edsoo.ru/8a162fe6
93 [Tapametpsl cTpanunbl. Cucku u bubnuoreka [IOK
TaOJINLIBI https://m.edso00.ru/8a1632d4
24 BcTraBka HETEKCTOBBIX OOBEKTOB B bubmuorexa [JOK
TEKCTOBBIE JOKYMEHTBI https://m.edsoo.ru/8a1632d4
HuTennexTyanbHble BO3MOXHOCTH
25 COBPEMEHHBIX CHCTEM 00pabOTKH
TEKCTOB
[IpoBepounas pabora. O600meHNE
26 u IZI/ICTI;)MaTI/IBap Ysl 3HAaHUM 10 TeMe bubmmorexa [OK
& https://m.eds00.ru/8a1635c2
«TekcToBbIe TOKYMEHTBI»
97 I'padmueckuii penakrop. Pactpossie bubnuoreka [IOK
PUCYHKH https://m.eds00.ru/8al63874
28 Onepanuu peIaKTUpPOBaHUS bubnuoteka [JOK
rpadpu4ecKkux 0ObEKTOB https://m.eds00.ru/8a1639d2
bu6mmorexa [IOK
29 B
CKTOPHas rpaguia https://m.eds00.ru/8a163b30
30 O06o01IeHne U cucTeMaTU3alus bubmmoreka [JOK

3HAHUH 10 TeMe <<KOMHBIOTCpHa$I

https://m.edsoo.ru/8a16404e



https://m.edsoo.ru/8a162b72
https://m.edsoo.ru/8a162d02
https://m.edsoo.ru/8a162e7e
https://m.edsoo.ru/8a162fe6
https://m.edsoo.ru/8a1632d4
https://m.edsoo.ru/8a1632d4
https://m.edsoo.ru/8a1635c2
https://m.edsoo.ru/8a163874
https://m.edsoo.ru/8a1639d2
https://m.edsoo.ru/8a163b30
https://m.edsoo.ru/8a16404e

rpadukay. [IpoBepounas pabdora /

O00011eHUE U CUCTEMATU3 AL

o _ BI/I6JII/IOTeKa HOK
31 _3HaHHH / ! https://m.edso0.ru/8a164828
[ToaroroBka MynbTUMEAUNHBIX
32 npesenranuii. [losropenne kypca 7 1 bubmorexa LOK
p . p yp https://m.edsoo.ru/8a1642c4
Kjacca
JloGaBneHue Ha craiyg
33 ayMOBU3YaJIbHBIX JaHHBIX, 1 bubnuoreka [IOK
AHUMALMH U TUIIEPCCHIIOK. https://m.edsoo.ru/8a164472
[ToBTOpenue kypca 7 kiacca
34 Wtoroas kKoHTpoJbHAsA paboTa 1 bubmmoreka [IOK
(TECT) https://m.eds00.ru/8al64652
OBUIEE KOJIMYECTBO YACOB I10 34

[NPOTPAMME



https://m.edsoo.ru/8a164828
https://m.edsoo.ru/8a1642c4
https://m.edsoo.ru/8a164472
https://m.edsoo.ru/8a164652

8 KVIACC

‘ Kosaun4vecTBo 4acoB JIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Konrpoasusie IIpakruueckue
n/n Bcero U3YyYCHUS oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
TexHuKa 0€30MACHOCTH U MpaBUiIa
1 a00TBI Ha KOMIIBIOTEPE 1 bubmoreia OK
p pe: https://m.eds00.ru/8a1649e0
IToBTOpEHME.
TECT IIO Tb. Bxomuas
KoHTpoabHas padora (TECT).
2 Heno3uiimoHHbIe M TO3UIIMOHHEIE 1 1 bubmorexa [JOK
https://m.edsoo.ru/8al64ba2
cucTembl cuncienus Pazsepayras
dbopma 3amucu uncia
JIBonuHas cucrema CUMCIIEHUS.
3 Apudmerndeckue onepann B 1 bubnuorexa LIOK
P . p https://m.eds00.ru/8a164d96
IBOMYHON CUCTEME CUUCIIEHUS
4 BocbMmepuunasg cucreMa CUHCIICHUS 1 bubmorexa HOK
P https://m.edso0.ru/8a165296
5 [HlecTHaauarepuyuHas cucTemMa 1 bubnuoreka [IOK
CUHMCIICHUS https://m.edso0.ru/8a16549¢
5 [TpoBepounas pabota o Teme 1 bubnuoreka [IOK
«CHCTEMBI CUHCIEHUSY https://m.edsoo.ru/8a16564c
7 Jlornueckue BBEICKA3bLIBAHUS 1 bubmorexa [JOK
https://m.edsoo.ru/8al657fa
8 Jlornueckue onepanuu «u», «AIN», 1 bubnnoreka [JOK
«HE» https://m.edsoo.ru/8al165b56
9 Omnpenenenre CTUHHOCTU 1 bubnnorexa [JOK

COCTaBHOI'O BBICKa3bIBAHUA

https://m.edso00.ru/8a165cf0



https://m.edsoo.ru/8a1649e0
https://m.edsoo.ru/8a164ba2
https://m.edsoo.ru/8a164d96
https://m.edsoo.ru/8a165296
https://m.edsoo.ru/8a16549e
https://m.edsoo.ru/8a16564c
https://m.edsoo.ru/8a1657fa
https://m.edsoo.ru/8a165b56
https://m.edsoo.ru/8a165cf0

10

Tadauubl UICTUHHOCTH

11 Jlornueckue 371€MEHThI bubmmorexa LIOK
https://m.edso00.ru/8al65e94

[IpoBepounas pabora o reme

12 «OIJIeMEHThl MaTeMaTH4ECKON bubmmorexa LIOK

https://m.eds00.ru/8al78c38

JIOTHKH

13 [Tousitue anropurma. Mcnonnurenu bubnnoreka [HOK
aJrOPUTMOB https://m.edsoo.ru/8al17949

14 CgoiictBa asiropur™a. Crioco0sl bubnnorexa [JOK
3aIlUCH AJITOPUTMA https://m.eds00.ru/8a179606

15 AnropurMuyeckasi KOHCTPYKIUS
«clie10BaHue». JINHEWHBIN alTrOpUT™M
AnroputMuyecKasi KOHCTPYKIIHS

16 «BETBJICHUE»: [IOJIHAsI U HETOJIHAs
bopmbl

17 AnropuTMHuueCcKas KOHCTPYKLUS bubnnorexka [JOK
«IIOBTOPEHUE» https://m.eds00.ru/8a17998a

18 PopMabHOE UCIIOJIHEHHE bubnnorexka [JOK
anropuTMa https://m.edso0.ru/8al79aac
Pa3paboTka HECIOXKHBIX aJlTOPUTMOB

19 C MCIIOJIb30BAaHUEM ITUKIIOB JIJIS bubmuorexa [JOK
ynpaiaeHus: GopManbHBIMU https://m.edsoo.ru/8al79elc
VCIIOJTHUTENSAMU
Pa3paboTka HECIOXKHBIX aJlTOPUTMOB

20 C UCIOJIb30BAaHUEM LIUKIIOB U bubnmoreka [JOK
BETBJICHUM ISl yIIPABIICHUS https://m.edsoo.ru/8al79elc
(dbopManbHBIMU UCTIOTHUTENISAMU

21 BrinonHenue anroputMon bub6nuorexa [IOK



https://m.edsoo.ru/8a165e94
https://m.edsoo.ru/8a178c38
https://m.edsoo.ru/8a17949e
https://m.edsoo.ru/8a179606
https://m.edsoo.ru/8a17998a
https://m.edsoo.ru/8a179aac
https://m.edsoo.ru/8a179e1c
https://m.edsoo.ru/8a179e1c

O00011eHUE U CUCTEMATU3ALMS
3HaHUH 1o TeMe «/ICromHuTenn "

https://m.edsoo.ru/8al7a06a

22 AITOPUTMBI. AJITOPUTMUYECKUE bubmmorexa [JOK
p ' p https://m.edsoo.ru/8al7al8c
KOHCTPYKIIUW». [IpoBepounas
pabora
93 SA3bik nporpammupoBanus. Cucrema
IPOrPaMMHUPOBAHHS
24 [Tepemennsie. Onepatop
MIPUCBaNBaHUS
o5 [IporpaMMupoBaHue TUHCHHBIX
aJITOPUTMOB
26 PazpaboTka nmporpamm, coaepxaninx
orepaTop BETBICHUS
27 Juanorosas oTiaaka nporpamm
28 uxn ¢ ycnoBuem
bu6mmoreka [IOK
29 UKIJI C TIEPEMEHHO
1 P https://m.edsoo.ru/8al7ac4a
30 O6paboTka CUMBOJIbHBIX JIaHHBIX. bubnuoteka [JOK
IToBTOpEeHune https://m.edsoo.ru/8al7ad6c
O06o0011eHre U cucTeMaTH3alus
3HaHUH MO TeMe «SI3bIK
31 nporpaMMupoBanus» [IpoBepodnas bubmmorexa [JOK
porp P POBEP https://m.edsoo.ru/8al7ae8e
pabora / Beepoceuitckan
HpOBEpOsiias pabota. [osroperiie
O06o01IeHne U cucTeMaTu3alus
. . bubmuorexa [JOK
32 3HAHUW U YMEHHH 10 KypCy

uH(popmatuku § kinacca /

https://m.edso0.ru/8al17b456



https://m.edsoo.ru/8a17a06a
https://m.edsoo.ru/8a17a18c
https://m.edsoo.ru/8a17ac4a
https://m.edsoo.ru/8a17ad6c
https://m.edsoo.ru/8a17ae8e
https://m.edsoo.ru/8a17b456

-. [ToBTOpenue

AHanu3 anroputmoB. OrpeneneHue
BO3MOXKHBIX PE3YyJIbTATOB PaOOTHI
QITOPUTMA TIPH 331aHHOM

33 MHOKECTBE BXOIHBIX TAHHBIX.
OmnpeienieHre BO3MOKHBIX BXOJIHBIX
JIAHHBIX, TIPUBOSIIIMX K TAHHOMY
pesyibrary. [loBropenue

Wrorosast koHTpOIBHAS paboTa

% (1ECT)

bubmuoreka [JOK
https://m.edsoo.ru/8al7afa6

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME
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https://m.edsoo.ru/8a17afa6

9 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE

Ne Hara uudposbie

Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bcero U3YyYCHUS oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
TexHuka 6€30MaCHOCTH | MpaBUIIa

1 a00THI HA KOMITBIOTEPE 1 bubmiorexa LIOK
P pe. https://m.edso0.ru/8al7b578
[ToBTOpEeHue
TECT I1O Thb. Bxognas
koHTposibHas padota (TECT).

2 I'mo6anwsHas cerb UnTepHeT. IP- 1 1 bubmorexa LHOK

pHeT. https://m.eds00.ru/8al17b690
azapeca y3noB. bombiine qaHHble.
HNudopmannonHas 6€300acHOCTb
VYder nousTHS 00 HHPOPMALMOHHOM

3 0€30IMaCHOCTH NP CO3JIaHUHU 1 bubmmoreka [JOK
KOMIUIEKCHBIX WH()OPMAITHOHHBIX https://m.edsoo.ru/8al7b7bc
O00BEKTOB B BUJI€ BEO-CTPAHUI]

4 Bunel neaTesHOCTH B CETH 1 bu6mmoreka [JOK
NHuTtepHer https://m.edsoo.ru/8al7b8e8
OO6navyHble TEXHOJIOTUH.

5 Vcnonb3oBanue oHnaitH-oduca 1is 1 bubmorexa LIOK

A https://m.edsoo.ru/8al7bale
pa3pabOTKH JOKYMEHTOB
O0600611eHre U cucTeMaTH3amus
3HaHUi 1o TeMaM «[ mobanpHas ceTh
5 WuTepHet u cTpaTerun 6€30macHOTro 1 bubnmoreka [JOK

IOBeICHUs B Heil», «Paborta B
MH(POPMAITMOHHOM MPOCTPAHCTBEY.
[IpoBepounas pabora

https://m.edsoo0.ru/8al17bb36



https://m.edsoo.ru/8a17b578
https://m.edsoo.ru/8a17b690
https://m.edsoo.ru/8a17b7bc
https://m.edsoo.ru/8a17b8e8
https://m.edsoo.ru/8a17ba1e
https://m.edsoo.ru/8a17bb36

7 Mopenu u MoAeIUpOBaHUE. bubnmoreka [JOK
Knaccudukanum moaenei https://m.edsoo.ru/8al7be06
bubmuoreka [JOK
8 TabmrHEIC MOZCTH https://m.edsoo.ru/8al7c04a
Pa3paborka ogHOTAOMIUYHON 6a3bI
9 naHHbIX. COCTaBICHHE 3aMPOCOB K
0a3e TaHHBIX
I'pad. Becoras maTpuna rpada.
JIJIiHa TTyTH MEX]Ty BEpITUHAMEI
10 rpada. Beraucnenue koiamuecTa
IIyTE€N B HAIIPaBICHHOM
AIMKIMYeCKOM Tpade
1 Hepeso. I[Tepebop BapuaHTOB ¢
MTOMOIIIBIO JIepeBa
12 MartemaTtuueckoe MOJEIUPOBAHHE bubmorexa [JOK
https://m.edso00.ru/8al17c392
13 DTanbl KOMIIBIOTEPHOTO bubnmnoreka [JOK
MOJEIUPOBAHUS https://m.edsoo.ru/8al7c4aa
O06o001IeHre U CUCTEMaTU3AIIHS
14 3nanuid. [IpoBepounas pabora no bubnuotexa [JOK
Teme «MoenmupoBaHue KaK METO https://m.edso0.ru/8a17c¢9c8
MTO3HAHUS
PasOuenune 3amaun Ha 11oa3agadu.
CocraBneHne anropuTMoB U
15 MpOrpamMM C UCIOJIb30BaHUEM bubmorera [JOK
N https://m.edsoo.ru/8al7ch12
BETBIICHU, IUKIIOB U
BCIIOMOTaTENbHBIX AITOPUTMOB
16 OnHOMEpHBIE MaCCHUBBI bubmorexa HOK

https://m.edsoo.ru/8al7cc3e



https://m.edsoo.ru/8a17be06
https://m.edsoo.ru/8a17c04a
https://m.edsoo.ru/8a17c392
https://m.edsoo.ru/8a17c4aa
https://m.edsoo.ru/8a17c9c8
https://m.edsoo.ru/8a17cb12
https://m.edsoo.ru/8a17cc3e

Tumnossie anropuT™Mbl 00pabOTKH

bubmuoreka [JOK

17
MAacCHBOB https://m.edsoo.ru/8al7cd60
18 CoptupoBka MaccuBa
bu6mmoreka [IOK
19 O6pab
pabOTia HOTOKA AaHHEX https://m.edsoo.ru/8al17d01c
O06o001IeHNEe U CHCTEMATH3aLIHS
20 3HaHui. [IpoBepounas padota mo bubnnoreka [HOK
Teme «Pa3paboTka aaropuTMOB U https://m.edsoo.ru/8al7dlca
IPOrpaMM»»
21 VYupasnenue. Curnan. OGparHas bubnuorexa [JOK
CBSI3b https://m.edso0.ru/8a17d4d6
bu6mmorexa [IOK
22 PoGotu3npoBaHHBIE CHCTEMBI https://m.edsoo.ru/8al7d602
DneKTpoHHBIE TaOIUIBI. THIIBI
23 AQHHBIX B SYCHKAX AJICKTPOHHOMI bubmorexa [JOK
A p https://m.edso0.ru/8a17d710
TaOJINIBI
24 PenaktupoBanue u bu6mmoreka [JOK
dhopmaTupoBanue TaOIUIL https://m.eds00.ru/8a17d832
BcTrpoennsie KIIUH JIJIS TIOMCKa
25 MaKEI/IM a I\TZEI/HE :[ CYMMEI U bubmorexa [JOK
yMa, yMa, EyM https://m.eds00.ru/8a17d990
CpenHero apu(pMeTHIecKoro
26 CopTupoBKa 1 (pUIbTpaLus JaHHBIX bubnnorexka [JOK
B BBIJCJICHHOM JHAaIa30He https://m.edsoo.ru/8al7db70
97 [TocTpoenue quarpamMm u rpaduKoB bubnuotexa [JOK
B DJICKTPOHHBIX TaOJIUIIaxX https://m.edsoo.ru/8al7e08e
OTtHocuTenbHASL, A0COTIOTHAS U bubnmoreka [JOK
28
CMEIIaHHAas aJipecanus https://m.edsoo.ru/8al7e2b4
29 VcnoBHEBIC BEIYUCICHHS B bu6mmoreka [JOK



https://m.edsoo.ru/8a17cd60
https://m.edsoo.ru/8a17d01c
https://m.edsoo.ru/8a17d1ca
https://m.edsoo.ru/8a17d4d6
https://m.edsoo.ru/8a17d602
https://m.edsoo.ru/8a17d710
https://m.edsoo.ru/8a17d832
https://m.edsoo.ru/8a17d990
https://m.edsoo.ru/8a17db70
https://m.edsoo.ru/8a17e08e
https://m.edsoo.ru/8a17e2b4

ANEKTPOHHBIX TAOJIHIIAX

https://m.edsoo.ru/8al7e6ba

O6paboTka 00JIBIIUX HAOOPOB

bu6mmoreka [IOK

1
30 naHHbIX. [loBTOpEeHue https://m.edsoo.ru/8al7e87c
YucneHHoe MOCIIMPOBAHUE B
31 AJICKTPOHHBIX TaOJIUIIAX 1 bubmmorexa [JOK
P Hax. https://m.edsoo.ru/8al7eaca
[ToBTOpEeHUE
O06001IeHre U cHCTeMaTH3alus
32 3HaHui. [IpoBepounas pabora mo 1 bubmmorexa [JOK
. POBEP P https://m.edsoo.ru/8al7ec3c
TeMe «DJIEKTPOHHBIC TaOTUIIBI)
Posb nHDOpMATHOHHBIX
33 TEXHOJIOTMH B Pa3BUTHH SKOHOMHUKH 1 bubnnorexa [HOK
MHpa, CTPaHbI, PETUOHA. https://m.edsoo.ru/8al7ed54
IToBTOpEHUME
bu6mmorexa [IOK
4 u 1
3 TOrOBAs KOHTPOIHAs paboTa https://m.edsoo.ru/8al7ee6c
OBIIEE KOJIMYECTBO YACOB I10 34

[NPOTPAMME



https://m.edsoo.ru/8a17e6ba
https://m.edsoo.ru/8a17e87c
https://m.edsoo.ru/8a17eaca
https://m.edsoo.ru/8a17ec3c
https://m.edsoo.ru/8a17ed54
https://m.edsoo.ru/8a17ee6c

IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

7 KJIIACC

Kon
NMpoBepPsieMOro
pe3yJbTara

1

11

1.2

1.3

IIpoBepsiemble npeAMeTHBIE Pe3yJIbTAThHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTe/IbHOM NPOrPaMMbI OCHOBHOI0 00111er0 00pa30BaHus

I[To Teme «l{udpoBasi rpaMOTHOCTHY

[TosicHsiTh Ha  mpUMepax  CMBICH  TMOHATUH  «MHQOpPMAIHIY,
«H(POPMAIMOHHBIH Tporeccy, «o0padboTka nHpopMaIm», «XpaHEHNE
uH(pOopMaLIUny, «repeaada HHHOpMaITUN

[TpuBOIUTE pUMEPHI COBPEMEHHBIX YCTPOMCTB XpaHEHUS U Nepeadu

I/IH(bOpMaI_II/II/I, CpaBHUBATh UX KOJUYCCTBCHHLIC XapPaKTCPUCTUKHU

[TonyyaTs W WCHONB30BaTh HHPOPMAIMIO O XapaKTEPUCTHUKAX
MEPCOHAIIBHOIO KOMIIBIOTEPA M €0 OCHOBHBIX 3JIEMEHTaxX (Ipoleccop,
omepaTUBHAs TaMsTh, JOJITOBPEMEHHAas IMaMATh, YCTPOMCTBAa BBOJA-

BBIBOJIA)
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1.5

COOTHOCHTE XapPaKTCPUCTUKNU KOMIIBIOTEPA € 3aga4aMM, PCIaCMbIMHA C

€0 NIOMOIIIBIO

OpueHTHpPOBATbCA B HEPAPXUUYECKOH CTPYKType (haillloBOi cHCTEMBI
(3anuchIBaTh MOJMHOE UMs (aiina (kaTtanora), nyTh K Qailny (kaTayuory)
[0 HUMEIOIIEMYCsl ONUCaHHIO (PAWIOBOM CTPYKTYpbHl HEKOTOPOTO

MH(OPMALIOHHOTO HOCUTEJS)

1.6

1.7

PaGorate ¢ ¢ailioBoil cucTeMOl NEPCOHAIBLHOTO KOMIIBIOTEpPA C
UCITOJIb30BaHUEM Tpaduueckoro uHTepdeiica: coznaBarb (KOMUPOBATh,
nepeMeniaThb, NepeuMEeHOBbIBaTh, YIAISITh U apXUBUPOBaTh (ailiibl U

KaTaJIOTH, HCIIOJIb30BaTh aHTUBUPYCHYIO IIPOTPaMMY)

Uckates undopmaruio B MuTepHeTe (B TOM UHCIe MO KITIOUYEBHIM
CJIOBaM, MO HW300paXEHHIO), KPUTHUECKU OTHOCUTHCS K HaWICHHON
uH(pOpMallMK, OCO3HABaTh OMACHOCTb ISl JIMYHOCTH M 0OIecTBa
pacmpocTpaHeHUs BpPEAOHOCHOW uWH(OpPMaNUKd, B TOM YHUCIE

IKCTPEMHUCTCKOTO M TEPPOPUCTUIECKOTO XapaKTepa

1.8

[ToHUMAaTh CTPYKTYPY aIpecoB BeO-pecypcoB




1.9 Hcnonp30BaTh COBPEMEHHBIE CEPBUCHI MHTEPHET-KOMMYHUKALIUN
Cobmronate TpeOoBaHHMA O€30MACHOM SKCIUTyaTallMd TEXHUYECKHX
cpeAcTB HMH(OPMAIMOHHBIX M KOMMYHUKALIMOHHBIX TEXHOJOTHH,

1.10 COOIIIO/IaTh CETEBOM ATUKET, Oa30Bble HOPMBI HH(POPMALIMOHHON ITUKU
U IpaBa Ipu paboTe C MPHIOKEHUSIMU Ha JIIOOBIX YCTPOWCTBaxX U B
WuTepHere, BBIOUpATh O€30MacHbIE CTPATETUU NIOBEICHUS B CETH
[TpuMeHsTH MeTONBI MPO(UIAKTUKH HETATUBHOTO BIIMSHUS CPEACTB

1.11 MH(POPMALMOHHBIX U KOMMYHUKALMOHHBIX TEXHOJIOTHI Ha 310pOBbE
10JIb30BATENS

2 [To Teme «TeopeTnueckre OCHOBBI HHPOPMATUKI
KoaupoBaTe U AekoIupoBaTh COOOIIEHHUS 110 3aJaHHBIM IIpaBUIIaM,

21 JIEMOHCTPUPOBAaTh NOHUMAHHME OCHOBHBIX IPUHIMIIOB KOJUPOBaHUS
UH(OPMAIIMU PA3IMYHON TPUPOJIBI (TEKCTOBOM, rpaduecKoil, ayamno-)
CpaBHMBaTh JUIMHBl  COOOLICHMH, 3allMCaHHBIX B  Pa3IMYHbBIX

2.2 andaBuTax, ONepUpOBaTh E€AMHUIIAMU HM3MEpPEHUs] MH(POPMALMOHHOIO
00BbEMa U CKOPOCTH TepeJauu TaHHBIX
OneHuBaTh W CpaBHUBAaTh pa3Mepbl TEKCTOBBIX, TI'padUUECKuX,

2.3 . .
3BYKOBBIX (haiiyioB U BUje0]ailioB

3 ITo Teme «MHpOpMaLIIOHHBIE TEXHOJIOTHUI
[IpencraBisTh  pe3yibTaTbl  CBOEM  NEATEIBHOCTH B BHJE

3.1 CTPYKTYPHUPOBAHHBIX WLTIOCTPUPOBAHHBIX JIOKYMEHTOB,
MYJIbTUMEIUNHBIX MPE3CHTAUN

8 KIIACC
Kon "
IIpoBepsiemble npeMeTHbIE pe3yJIbTAThl 0CBOEHNUSI OCHOBHOI
NpoBepsieMoro N
o0pa3oBaTe/IbHON MPOrPaMMbl OCHOBHOI0 00111er0 00pa3oBaHus
pe3yJbTarta
1 ITo Teme «TeopeTuueckre OCHOBbI HHPOPMATHUKI»
[ToscHAT, Ha mpUMepax pa3Iuuusg MEXJIy [O3UIUOHHBIMU |

11 HEMO3ULUOHHBIMU CUCTEMAMHU CUUCIIEHUS
3anuchiBaTh M CpaBHUBAThH 1eible ynciaa ot 0 go 1024 B pa3nmuyHbIX

1.2 NO3MLMOHHBIX CUCTEMax cuucieHus (¢ ocHoBaHusmu 2, 8, 16),

BBITIOJIHATH apI/I(i)MCTI/I‘ICCKI/IC orncpanvun HaaJ HUMHA




1.3

1.4

2.1

2.2

2.3

2.4

2.5

PaCKpBIBaTB CMBICJI MMOHSATHH «BBICKA3bIBAHHUC), «I10oruycckasa

onepanus», «JI0rt4€CKOC BEIPAKCHHUCE

3anuceIBaTh JIOTHYECKHE BBIpaXCHUA C UCIIOJIB30BAHUCM JU3BIOHKINH,
KOHBIOHKIIMU HW OTpULIAHHA, OIPCACIAT HCTHHHOCTH JIOTMYCCKUX
BBIpa)KeHPIfI, €CJIM U3BCCTHBI 3HAYCHUA HCTHUHHOCTH BXOJAIIUX B HEIO
MNEPpCMCHHBIX, CTPOUTH Ta6JH/II_IBI HUCTUHHOCTH JJId JIOTHYCCKHX

BBIPAXKEHUI
[To TemMe «ANTOPUTMBI U IPOTPAMMHPOBAHUEY

PackppiBaTb ~ CMBICII  TOHATHUH  <«UCHOJHUTENB»,  «AJITOPUTM»,
«IporpamMmay, TOHHUMAas pa3HUIy MEXIy YHOTpPEeOJIeHHEM 3THX

TEPMHHOB B OOBIJICHHOH pedr U B HH(OpPMATHKE

OnuceIBaTh AITrOprUTM pCIICHUA 3ada4d pa3INdYHbIMHA CHOCO68.MI/I, B

TOM 4YHUCJIC B BUAC 0JI0K-CXEMBI

COCT&BJ’IHTB, BBIIIOJIHATE BPYYHYHO W Ha KOMIIBIOTEPE HECIOXKHbBIC
AJITOPUTMBI C UCITIOJIB30BAHUCM BCTBJICHUU U IUKIJIOB IJid YIIPAaBJICHHUA
HUCIIOJTHUTCIIAMU

Hcnons30BaTh KOHCTAaHTBI H NEPpEMCHHBIC  PA3JIMYHBIX  THUIIOB
(‘II/ICJ’IOBI)IX, JJOTHUYCCKHX, CI/IMBOJ'II)HI)IX), a TaKXE COACpKaAIIUC HUX
BBIPpAXKCHUS, UCIIOJIB30BATh OIICPATOP INPHUCBAWBAHUSA

Hcnons30BaTh npu pa3pa60TI<e nporpamMm JIOTHYCECKUC 3HAUCHUA,

Ooncpanr U BEIPAKCHUA C HUMU

2.6

AHaJ'II/ISI/IPOBaTB MPEAJIOKCHHBIC AJITOPUTMBI, B TOM YHCJIC ONIPEACIIATD,
KaKue pe3yJibTaTbl BO3MOXHBI IIPpU 3aJaHHOM MHOKCECTBC HMCXOIHBIX

3HAYEeHUN

2.7

Co3maBaTh M OTJIAXHBATH MPOTPAaMMBl Ha OJHOM W3 SI3BIKOB
nporpammupoBanus (Python, C++, Ilackanp, Java, C#, IlIkonbHbIi
ANropuTMHYECKH SI3BIK), peamu3ylolue HECIOKHbIE aITrOPUTMbI
00pabOTKH YHCIIOBBIX JAHHBIX C WCIOJB30BAHUEM IIMKIIOB W
BETBJICHUH, B TOM YHCJIE PEATU3YIOLIUE MPOBEPKY JEIUMOCTH OIHOTO
IeJIOT0 YKCIIa Ha APYroe, MPOBEPKy HATypalbHOTO YMCIa Ha TPOCTOTY,

BBIJICJIEHUS U (p U3 HATYpaJTbHOTO YHCIIA




9 KIIACCA

Kox
NpoBePsSIEMOro
pe3yJbTara

IIpoBepsiemble nmpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
o0pa3oBaTeJbHOM MPOrPaMMbI OCHOBHOTI'0 00111ero 00pa3oBaHus

1

[To teme «{udpoBasi r(paMOTHOCTHY

1.1

1.2

1.3

Hcnonp30BaTh COBpEMEHHBIE HMHTEPHET-CEPBUCHI (B TOM UHUCIE
KOMMYHHMKAI[UOHHBIE ~CEPBUCHI, O0O0JauyHble XpAaHWIMILA JAHHBIX,
OHJIAH-TIPOTPaMMBbI (TEKCTOBBIE M TpaduyecKre penakTOpbl, CPEIbl

pa3paboTKu) B y4eOHO U MOBCEAHEBHOMN AESITETFHOCTH

[IpuBOoaUTH,  MpPUMEPHI  HCIOJB30BaHUA  TeOMH(GOPMAIIMOHHBIX
CEpBUCOB, CEPBHCOB T'OCYAAapPCTBEHHBIX YCIYT, 00pa30BaTEIbHBIX

CCPBHUCOB I/IHTepHeTa B yqe6H0171 u HOBCCHHCBHOﬁ JACATCIIbHOCTH

Hcnonp30BaTh  pa3iu4HbBIE CPEACTBA 3alUTBl OT BPEJOHOCHOTO
IIPOrPaMMHOT0 OOECIeUeHus, 3alUIIaTh NEPCOHAIbHYI0 HH(POPMAIUIO
OT  HECAHKIMOHMPOBAHHOTO  JOCTyla M  €ro  IOCIEACTBUU
(pasrinameHusi, MOJMEHBI, YTpaThl JaHHBIX) C YYETOM OCHOBHBIX
TEXHOJIOTMYECKUX M COLMAIBHO-IICUXOJIIOTMYECKUX  aCIIEKTOB
UCHONIb30BaHusl ceTH MHTepHeT (ceTeBas aHOHMMHOCTb, LU(PPOBOIM
cilell, AayTeHTHMYHOCTh CYOBEKTOB U  PECypcoB,  OINACHOCTb

BPEIOHOCHOTO KO/1a)

14

2.1

2.2

Pacrio3HaBaTh MOMBITKM M NpeAyNpexIaTb BOBIEUEHUE ceOd U
OKpYXaroIUX B JECTPYKTHUBHBIE U KPUMHHAJIbHBIE (DOPMBI CETEBOM

AKTUBHOCTH (B TOM 4YHcIle KHOepOYIUIMHT, (PUIITMHT)
ITo Teme «TeopeTnueckre OCHOBBI HHPOPMATUKI

PaCKpLIBaTL CMBICJI MMOHSATHH «MOACIBbY», «MOACIIUPOBAHUCH,
OonpeaciIsAiTb BHJBI MO)IGJ'IGI\/'I, Oc€HUBaTh AaJACKBATHOCTh MOICIIN

MOACIINPYEMOMY O6’bCKTy " OeJIisIM MOJCIIUPOBaHUA

Hcnons30BaTh l"pa(bbl " ACPEBbA AJId MOACITUPOBAHUSA CUCTEM CEeTeBOI

U MepapXUYeCKON CTPYKTYpbI, HAXOIUTh KpaTualIiuii myTh B rpade

ITo TemMe «AJTOPUTMBI U TPOTPAMMHUPOBAHUE

3.1

PaszouBartn 3ala4u Ha noA3aaavu, COCTABJIATD, BBIIIOJHATL BPYYHYIO U
Ha  KOMIIBIOTEPE  HECCIIOXKHBIC AJITrOpUTMBI € HCIIOJB30BAHUEM
BGTBHGHHﬁ, IUKIJIOB 1 BCIIOMOTATCJIIbHBIX AJITOPUTMOB Ui YIIPABJICHUA

HUCITOJTHUTCIISIMU




3.2

4.1

CocTaBisITh W OTJIAXHUBATH TMPOTPAMMBI, PEATU3YIONINE THUIIOBBIC
QIrOpuTMbl  00pabOTKM  YMCIIOBBIX  IIOCJIENOBATENBHOCTEH WU
OJTHOMEPHBIX YHMCJIOBBIX MAaCCHUBOB (ITOMCK MAaKCUMyMOB, MUHUMYMOB,
CyMMBl WJIHM KOJMYECTBAa 3JEMEHTOB C 3aJ[aHHBIMU CBOWCTBAMH) Ha
OJTHOM U3 s3bIKOB nporpammupoBanus (Python, C++, Ilackans, Java,
C#, llIkonpHBIN ANropuTMHYECKUI SI3BIK)

[To reme «MHpOpMALIMOHHBIE TEXHOIOTHI)

Breibupath cmoco® mpeincTaBieHHs JAHHBIX B COOTBETCTBUU C
MOCTABJICHHOW 3ajaveid (TaOnuIpl, cXeMbl, TpaduKH, JHArpaMMbl) C
UCIIONIb30BAHUEM  COOTBETCTBYIOIUX  MPOTPAMMHBIX  CPEJNICTB

00paboTKH JaHHBIX

4.2

4.3

4.4

Hcnonp30BaTh 31EKTPOHHBIE TaOMUIBl s 0OpaOOTKH, aHauu3a Hu
BU3yaJIM3allMM YHCJIOBBIX JAaHHBIX, B TOM 4YHCIE C BBIJICIECHUEM
quana3oHa TaONWIBI W YHOPSAJOYMBAaHUEM (COPTHPOBKOM) €ro

3JICMCHTOB

CoznaBaTh M NPUMEHATH B JIEKTPOHHBIX TaOMUIax ¢GopMyssl AJs
pacy€ToB C UCIOJIB30BAaHUEM BCTPOCHHBIX apU(METHUYECKUX (YHKLUH
(cymMmMupoBaHHWE M TOACYET 3HAYEHUM, OTBEYAIOLIMX 3a/JlaHHOMY
YCIOBHIO, cpelHee apu(MEeTHYecKoe, MOUCK MAaKCHUMAalIbHOIO U
MHUHHUMAJIbHOTO 3Hau€HUs), a0COMIOTHON, OTHOCUTEIILHON, CMEIIaHHON
azpecanuu

Hcnonbp3oBath JJIEKTPOHHBIE TaOIUIIBI JUIS YK CIEHHOTO

MOZACIIMPOBAHUA B MIPOCTHIX 3a/jadax U3 pa3HbIX MPECAMCETHBIX obOnacreit



IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

7 KIIACC

Kon IIpoBepsieMblii 3JIEMEHT COePKAHUS

1 Hudposas rpaMoTHOCTH
KowMmmprorep — yHUBEpCanbHOE BBIUMCIHTEIBLHOE YCTPONCTBO, paboTaroiiee Io
nporpamme. TUIBl KOMIBIOTEPOB: IEPCOHAIBHBIE KOMIIBIOTEPBI, BCTPOCHHBIE

1 KOMIIBIOTEPBI,  CYNEPKOMITBIOTephl.  MOOWIBHBIE  yCTpoiicTBa.  TexHHKa
0e30MacHOCTH U MpaBuia pabOThl HA KOMITbIOTEpE
OcCHOBHbIE KOMIIOHEHTBl KOMIIbIOTEpa W HX Ha3zHaueHue. IIpoueccop.
OnepaTuBHasE W JOJTOBpEMEHHAas MaMsATh. YCTPOWCTBa BBOJAa M BBHIBOJA.

1.2

CeHCopHBII BBOJ, JaTYUKU MOOWJIBHBIX YCTPOWCTB, CPEACTBA OMOMETPUUYECKOI

ayTeHTU(UKAIIH

1.3

Hcropus pa3BUTUS KOMIBIOTEPOB M IporpamMMHoro obecrnedenus. [lokonenus
KOMITBIOTCPOB. COBpeMCHHBIe TEHACHIINU Pa3sBUTUA KOMITBIOTCPOB.
Cynepxomnsrotepsl. [lapannensnsie BeruucieHus. [lepcoHanbHbIN KOMIIBIOTED.
[Ipoueccop u ero xapakTepucTHKU (TakToBas 4YacTOTa, Pa3pAIHOCTD).
OneparnBHasg namaTh. JlodroBpeMeHHas MaMsTh. Y CTPOMCTBA BBOJA W BBIBOJA.
O0bEM XpaHUMBIX JaHHBIX (ONEepaTHBHAs MaMATh KOMIbIOTEPA, KECTKUN TUCK U
TBEPJOTENbHbIM HAKOMHUTENb, MOCTOSHHAs NaMATh cMapTdoHAa) U CKOPOCTb

A0CTyIIa U1 pa3siindHbIX BUAOB HOCHUTEICH
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1.5

1.6

[Iporpammuoe  oOecrieyenne  kommbioTepa. llpukiagHoe  mporpaMMHoOe
o0ecrieueHue. CucremHoe IIPOrpaMMHOE obecrieyeHue. Cucremsl
nporpammupoBanus. [IpaBoBas oxpaHa NporpaMM M JaHHBIX. becraTHele U
ycI0BHO-0OecmiaTHbIe porpammbl. CBOOOIHOE MporpaMMHOe oOecriedeHne
Qaiinel 1 manku (katanoru). Tumbl ¢aiinoB. CeolicTBa (haiinoB. XapaKTepHbIE
pa3Mepsl (QaillioB pazNUYHBIX THUIOB (CTpaHUI]A TEKCTa, 3JEKTPOHHAs KHUTA,
dororpadus, 3anKch NECHU, BUACOKIHUII, TOJIHOMETPAXKHBIN PUITHEM)

[Mpunuunsel noctpoenust QainoBeix cuctem. IlomHoe wums Qaiina (mankw,

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

1.7

daiinoBeii MeHeKep. PaboTa ¢ daitnamu m mankamu (KarajaoraMmu): CO3JaHHE,
KOMMPOBaHUE, MEepEeMENICHne, TIePeMMEHOBaHNEe U yhaneHue (aijoB U MamoK

(xatanoron). [Touck ¢aiaoB cpeacTBaMu OneparmoOHHON CUCTEMBI

1.8

ApxuBanus JaHHbIX. Vcrionb30BaHue IporpaMM-apXuBaTopoB




1.9

1.10

KomMnproTepHble BUpYyCHl U JIpyrHe€ BpPEIOHOCHBbIE Iporpammsl. [Iporpammsl [uist

3alIUThI OT BUPYCOB

OO0benuHeHue kKommbioTepoB B ceTh. CeTh MHTEpHET. Beb-cTpanuia, BeO-caiT.
Crpykrypa anpecoB BeO-pecypcoB. bpaysep. IlouckoBbie cucremsl. Ilonck
uH(pOpMallMM MO KIIOYEBBIM CJIOBaM U 10 H300pakeHuto. J[ocToBepHOCTh

uHpopManuy, norydeHHol u3 MuTepueTa

1.11

CoBpeMeHHbIE CEpBUCHI MHTEPHET-KOMMYHUKALUI

1.12

2.1

CereBoii 3TUKET, 6a30BbIe HOPMBI HH()OPMAITMOHHON 3TUKU M TpaBa MpH padoTe
B cetu UHTtepHer. Ctpateruu 6ezomnacHoro nosejneHus B IntepHere
Teopernueckue 0OCHOBBI HH()OPMATUKH

WNudopmanus — ogHO U3 OCHOBHBIX MOHATUH COBpEMEHHOM Hayku. MHpopmanms
KaK CBEJCHUs, NpeJHa3HauYEeHHbIE JUIsl BOCIPUATHS YEIOBEKOM, U MHpOpMaLus

KaK JJaHHbIE, KOTOPbIE MOTYT OBITh 00pab0TaHBl AaBTOMAaTU3UPOBAHHON CHCTEMOM

2.2

,Z[I/ICerTHOCTI) JaHHBIX. Bo3MoxxHOCTS OmucaHus HCTIPCPBIBHBIX O0OBEKTOB H
MpoucCcCoB € IMOMOIIBIO AWCKPCTHLIX JaHHbIX. I/IH(bOpMaLII/IOHHLIe IpoucCChbl —

MIPOIIECCHI, CBA3AHHBIE C XpaHEHUEM, IPEOOPa30BaHUEM U TIepeaauei JaHHbIX

2.3

2.4

Cumboin. Andasut. MomHocts andasura. PazHooOpasue S3bIKOB U ai(aBUTOB.
EcrectBeHHble M (opManbHble A3bIKH. AJ(GaBUT TEKCTOB HA PYCCKOM S3bIKE.
JIBonunblil angasut. KonnyecTBO BCEBO3MOXKHBIX CJIOB (KOJOBBIX KOMOWHAIIMIA)
¢uKcupoBaHHOM JUIMHBI B JBoW4HOM aidasute. [IpeoOpazoBaHue mr060rO
angaBuTa K 1BOMYHOMY. KOIMYECTBO pa3MyHBIX CIOB (PUKCHPOBAHHOW JIJIMHBI B

anaBUTe ONpeIeNEHHON MOIITHOCTH

KO,Z[I/IpOBaHI/IC CHMBOJIOB OJHOI'O a.]'I(baBI/ITa C IOMOIIIBIO KOAOBLBIX CJIOB B IPyroM

andaBute, KOJ0BasK TAOIHIIA, TEKOTUPOBAHUE

2.5

JBonunblii kopn. IlpencraBieHue MTaHHBIX B KOMIBIOTEPE Kak TEKCTOB B

JABOUYHOM a)'Iq)aBI/ITC

2.6

2.7

Nudopmannonsblii 00bEM HaHHBIX. BUT — MUHHMaNbHAs €IWHUIA KOJIMYECTBA
uHpOpMaLIUU — ABOWYHBIN pa3psan. balt, kunobaiit, merabaiT, rurabait
CkopocTh mepefauyd JaHHBIX. EJUHHMIBI  CKOPOCTH NepeAayd  JaHHBIX.

Uckaxxenne nHbOpMaIiK MpHu Tiepeaade

2.8

KonunpoBanue tekctoB. PaBHOMepHbIii koa. HepaBHomepHbiii koa. KomupoBka
ASCII. Bocemuburnsle koaupoBku. Ilonsitue o xkomupoBkax UNICODE.
JexomupoBaHue  cOOOMIEHWH C  HWCIOJB30BAaHUEM  PaBHOMEPHOTO |

HepaBHOMEpHOTO Koja. HpopManoHHbI 00bEM TekcTa




2.9

OObmee mnpexacraBieHne O LUGPOBOM TPEACTABICHUU ayJUOBU3YAIbHBIX U
JpYruX HENpepbIBHBIX JaHHbIX. KoaupoBanwe 1Bera. l[BeToBRIE MOZENH.

Mogens RGB. I'mybuna xonupoBanus. [lanutpa

2.10
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3.1

PactpoBoe u BekTOpHOE mpencTaBieHue u3zoOpakeHuil. Ilukcens. Orenka
UH(POPMALMOHHOT0 00bEMa rpaduuecKuX JaHHbBIX AJISl pACTPOBOI0 U300paXeHUs
KonupoBanue 3Byka. PaspsgHocTs u uactota auckperusanuu. KomnuectBo
KkaHajgoB 3anucd. OLEHKAa KOJIMYECTBEHHBIX I1apaMETPOB, CBS3aHHBIX C
IPEJCTAaBICHUEM U XpPaHEHUEM 3BYKOBBIX (hailioB

HNHdpopMaLnoHHbIE TEXHOJIOTHH

TekcToBble TOKYMEHTBI U MX CTPYKTYPHBIE 3JIEMEHTHI (CTpaHuLa, ab3all, CTpPOKa,

CJIOBO, CHUMBOJ)

3.2

TexcToBbIi mnmponueccop —  HHCTPYMCECHT  CO3JaHHA, PCAAKTUPOBAHHUA U

dbopmatupoBanus TekcToB. [IpaBuia Habopa TeKcTa

3.3

3.4

PenaktupoBanune tekcra. CpoiictBa cumBoioB. Ilpudt. Tumer mpudTos
(pyOsienble, C 3aceuykaMu, MOHOWIMpUHHBIE). [lomykupHOE M KypCHBHOE
HayepTtanue. CBoiicTBa a03alleB: TpaHUIBI, a03alHBIA OTCTYI, HWHTEPBA,

BbIpaABHHUBAHHUC. Crunesoe (pOpMaTI/IpOBaHI/Ie

CrpykTypupoBaHue uHGpOpMAIMM € TOMOIIBIO  CIHCKOB W TaOJMIL

MHoroypoBHeBbI€ cricKU. JloOaBieHre TaOIHI] B TEKCTOBBIE IOKYMEHTHI

3.5

3.6

BceraBka m3o00paxeHHil B TEKCTOBble AOKYMeHThl. OOTekaHue u300pa’keHuil
TEKCTOM. BKiIroueHune B TEKCTOBBIM JJOKYMEHT AuarpamMm U ¢Gopmyi
[Tapamerpsl cTpaHuIbl, Hymepauus crTpaHull. JloOGaBieHHe B JOKYMEHT

KOJIOHTHUTYJIOB, CCBIJIOK

3.7

3.8

IIpoBepka mpasomnmcanus. PaccranoBka mnepeHOCOB. ['010COBOM BBOJ TEKCTA.
Onrnueckoe pacro3HaBaHue Tekcta. KoMmberoTepHslii nepeBo. Mcrnonbs3oBaHue

cepBHCOB ceTH MHTepHET st 00pabOTKM TeKCcTa

3HaKOMCTBO ¢  rpaduUyYecKMMH  pelaKkTopamMHu. PacTpoBble  PUCYHKH.

Hcnonp3oBanue rpadpuyeckiux NpUMHUTHBOB

3.9

Onepanun  peJakTHpoBaHUs TpadudecKnx OOBEKTOB, B TOM YHCIE ITHU(PPOBBIX
dotorpadmii: u3MeHeHue pasmepa, oOpe3Ka, IOBOPOT, OTpakeHHe, pabora ¢
oOmacTsiMu  (BBIZICTICHHE, KOMMUPOBAHUE, 3aJMBKA I[BETOM), KOPPEKIMS IIBETA,

APKOCTH U KOHTPACTHOCTH

3.10

Bekropnas rpaduka. Co3iaHie BEKTOPHBIX PUCYHKOB BCTPOCHHBIMU CPEICTBAMU

TEKCTOBOTO TMpoIleccopa WIM APYrux mporpamm (mpuioxkenuid). JloOaBneHue




BEKTOPHBIX PUCYHKOB B JOKYMEHTBI

[MoaroroBka MynbTUMeAMHBIX mpe3eHTanmit. Crnaiin. JloOGaBneHue Ha crain

811 TEKCTa ¥ n300pakeHnid. PaboTa ¢ HECKOJILKUMU CITaiiIaMu
3.12 JloGaBienue Ha ciail]] ayJMOBU3yaJbHBIX JaHHBIX. AHUMaIM. ['unepccpliku
8 KJIACC
Kon IIpoBepsieMblii 3J1IeMEHT COJAEePKAHMS
1 TeopeTnueckre OCHOBBI HHPOPMATHKU

Hemno3uiimonHble U MO3UIIMOHHBIE CUCTEMBI cumciieHus. Andasut. OcHOBaHHUE.

1.1 PazBépuyras dopma 3anucu umcna. [lepeBon B AECATUYHYIO CHUCTEMY YHCEI,
3alIMCAaHHBIX B JIPYTUX CUCTEMaX CUUCIICHUS

1.2 Pumckas cucrema cuucineHust
JBonunas cucrema cuucnenus. [lepeox nensix uncen B npeaenax ot 0 go 1024
B JIBOUYHYIO CUCTEeMY cuncieHus. Bocbmepuunas cuctema cuucienus. [lepesoa
Yucel U3 BOCBMEPHUYHOW CHCTEMBI B JBOMYHYIO U JIECATUYHYIO CHCTEMBI H

13 obparno. IllectHanuarepuyHas cucremMa cuucieHus. [lepeBon wumcen wu3
IIECTHAAATEPUYHON CHCTEMBbl B JIBOUYHYIO, BOCBMEPHUYHYIO U JICCSITHYHYIO
CUCTEMBI U 00paTHO

1.4 ApudmeTndeckre onepaluy B ABOUYHONW CUCTEME CUHCICHUS
Jlormyeckne  BbICKa3piBaHMS.  JIOrMYeckuWe  3HAYEHUS  BBICKA3bIBAHUM.
DJIeMEHTapHbIE W COCTaBHbIE BbICKa3blBaHUsA. Jlormueckue omnepanuu: «u»
(KOHBIOHKITUS, JIOTUYECKOE YMHOXEHUE), «WIN» (JAU3BIOHKIUSA, JIOTHYECKOE

15 CIIOXKEHHE), «He» (JIoTHuecKoe oTpHianue). [[puopuTeT TOTHYecCKuX Omeparui.
OrmpeniesieHe HWCTHHHOCTH COCTABHOTO  BBICKA3BIBAHMSI TIPH  HM3BECTHBIX
3HAYEHUSIX UCTUHHOCTU BXOJSIIHUX B HETO 3JIEMEHTAPHBIX BBHICKA3bIBAHUMN
Jlornueckue Boipaxenusd. IIpaBuia 3anucu norndyeckux BeipaxkeHui. [loctpoenue

16 TaOJIUI] ICTUHHOCTH JIOTHYECKUX BBIPAKEHHM

1.7 Jlornueckwue 3meMeHThI. 3HAKOMCTBO € JJOTHYECKMMH OCHOBAMH KOMITBIOTEpA

2 AJTOPUTMBI U IPOrPaMMHUPOBAHUE
[loustue anroputrma. VCHOTHUTENH QJIrOPUTMOB. AJITOPUTM Kak IUIaH

2.1 YIpPaBJICHUS UCIIOJIHUTENIEM
CgoiictBa anroputma. CriocoObl 3anmucy anropuTMa (CIOBECHBINH, B BUJE OJOK-

2.2
CXEMBI, IPOrpaMma)




2.3

2.4

2.5

AnropurMuueckue KOHCTpYKUMH. KoHCTpykuus «cienoBaHue». JIMHEWHbIN
anroput™.  OrpaHMYEHHOCTb  JIMHEHHBIX  AITOPUTMOB:  HEBO3MOXKHOCTb
IIPEAYCMOTPETh 3aBUCUMOCTD I10CIE0BATEIIbHOCTH BBIIIOJIHAEMBIX JIEUCTBUM OT
MCXOIHBIX TAaHHBIX

KoHcTpykust «BeTBiIeHUE»: MOJNHAas M HemnojdHas (opMbl. BblnoiaHeHue u
HEBBINOJIHEHUE YCIOBUS (MICTUHHOCTD U JIOXKHOCTh BbICKa3bIBaHUsl). [IpocTeie u
COCTaBHBIE YCJIOBHS

KOHCTPYKI_II/IH «IOBTOPEHUE»: HHUKJIBI C 3aJaHHBIM YHCJIIOM HOBTOpeHHfI, C

YCJIOBUECM BBIIIOJIHCHUS, C HepeMeHHOfI OUKJIa

2.6

Pazpabotka mysi (opMambHOTO MCIHOJHUTENS QJITrOpPUTMa, MPUBOAAIIETO K
TpeOyeMoMy pe3ysibTaTy TpU KOHKPETHBIX HCXOJHBIX JaHHBIX. Pa3paborka
HCCJIOXKHBIX aJITOPUTMOB C HCIIOJB30BAHUCM ILHUKIOB U BETBJICHUU JJISL
yrpaBieHus: (HOPMAIBHBIMUA  HCIOJHHUTEISIMA.  BBIMOJHEHUE — aJITOPUTMOB

BPYUYHYIO U Ha KomnbioTepe. CHHTaKcH4YecKue U Jjorndeckue omuoku. OTkassl

2.7

2.8

S3eik  mporpammupoBanus  (Python, C++, Java, C#, IlIxoabHbIi
Anroputmuueckuit  f3bik). CucremMa NpOrpaMMUpPOBaHUS: PEIAKTOP TEKCTa

nporpamMm, TpaHCJIATOP, OTIIaAAUUK

HepeMeHHaﬂ: THII, HMsA, 3HAYCHHC. L[eJ'ILIe, BCIICCTBCHHLIC W CHUMBOJIBHBIC

nepeMEHHbIE

2.9

Omneparop mnpucBauBaHus. ApUPMETHUECKHE BBIPAXKEHUS U TOPSAOK HX
BbIunciaeHus. Onepanuy ¢ HENbIMU YUCIAMU: LIEJOYUCIEHHOE JEJIEHUE, OCTaTOK

OT ACJIICHUA. HpOBepKa ACIIMMOCTHU OJHOI'O LEJIOro 4Mcia Ha Apyroc

2.10

211

BerBnenus. CoctaBHble YyClOBUSA (3allMCh JIOTUYECKUX BBIPAXKEHUH Ha
M3Yy4aeMOM S3bIKE MporpamMmupoBanus). HaxoxieHne MUHUMyMa U MaKCUMyMa
U3 JIBYX, TPEX U 4YeThIpEX uunceln. Pemienne KBaApaTHOTO ypaBHEHUS, HUMEIOILIETO

BCIICCTBCHHBIC KOPHU

I[I/IaJ'IOl"OBa}I OTJIaJKa IIporpaMm: MmomiaroBO€ BBINIOJIHECHUC, IIPOCMOTP 3HaYCHUI

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

2.12

]_[I/IK.]'I C YCJIOBHCM. AHTOpI/ITM EBKJ’II/II[a I HaXOXKACHU A HanOOJIBIIETO O6H.ICI"O
ACIINUTEIA ABYX HAaTypaJbHBIX YHCCII. Paz0uenue 3anucu HaTypaJbHOT'O 4YHCJia B

HOBHHHOHHOﬁ CUCTCMC C OCHOBAHUCM, MCHBIIIUM HUJIM PAaBHBIM 10, Ha OTACIBHBIC

i dpo1

2.13

[ukn ¢ mepeMeHHON. AJITOPUTMBI TPOBEPKH JACIMMOCTH OJHOTO IIEJIOr0 YHCiIa

Ha JIpyroe, IpOBEPKU HATYPaJIbHOI'O YKCiIa Ha IPOCTOTY




2.14

OO0OpaboTka CUMBOIJIBHBIX JaHHBIX. CHUMBOIIBHBIE (CTPOKOBBIC) IEPEMEHHBIE.
[TocumBonbHas 00paboTka cTpok. [loncyér 4YacTOThl MOSBICHUS CHUMBOJIA B

cTpoke. BectpoeHHbie hyHKINU i1t 00pabOTKU CTPOK

2.15

9 KVIACC

Kon

OnpeneneHne BO3MOXHBIX pE3yJIbTaTOB pPadOThl aNropuTMa IMpU 33JaHHOM
MHOXECTBE BXOJIHBIX JAaHHBIX, OINpPEJCICHUE BO3MOXKHBIX BXOJHBIX JAaHHBIX,

IIPUBOAAIIMX K TAHHOMY pe3yJbTaTy

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKAHUS

Hudposas rpaMOTHOCTD

11

['moGanehas cetb WutepHer. IP-ampeca y3noB. CereBoe XpaHEHHE TaHHBIX.
MeTop! MHIUBUAYAILHOTO U KOJUICKTHBHOTO pa3MeNIeHUs HOBOW MH(OpMAIIHH B
Wutepnere. bonbie paHHble (MHTEPHET-JAAaHHBIE, B UYACTHOCTH JIaHHBIC

COLIMAJIbHBIX CETEeH)

1.2

1.3

[Tonatue 06 wuHpOpMaMOHHON O€30MacHOCTU. YTPO3bl HHGOPMAIMOHHON
0e30MacHOCTH TIpHU padoTe B INI0OATBLHOM CETH U METOMBI MPOTUBOACHCTBUS UM.
[IpaBuna 6e3omacHoOi ayTeHTHU(UKAIMU. 3alIUTa JAYHON MHPOpPMAIUA B CETH
Wurepner. be3omacHele cTpareruu  moBeaeHUs B cetu  VHTepHer.
[IpenynpexxaeHue BOBIEUYEHUS B JIECTPYKTUBHBIE U KPUMHUHAIBHBIE (POPMBI

CEeTeBOI akKTUBHOCTHU (KMOepOYUIMHT, GUILKHT U IpyTrue GOopMbl)

Bunasl nestensHoctH B VHTepHeTe. MIHTEpHET-CEpBUCHI: KOMMYHUKALMOHHBIE
CEpBHCHI (ITOYTOBAs CNyk0a, BH/I€0-KOH(EPEHI-CBSI3b U JIPYTHE), CIPABOUYHbIE
CIy’)KOBbl (KapThl, paclucaHUs W JPYrue), IMOUCKOBBIE CIYXOBbI, CIYXOBI
OOHOBJIEHHSI TPOTPaMMHOIO obecriedeHust Hu Jpyrue ciayx0bl. CepBUCHI
rocygapcTBeHHbIX — yciayr. OOmaynble xpaHwiuimia jgaHHbIX.  Cpenctsa
COBMECTHOM  pa3pabOTKM JOKYMeHTOB (oHyaiiH-oducsl). [Iporpammuoe
o0ecrieyeHHe Kak BeO-CEepBHC: OHJIAHIHOBBIE TEKCTOBBIE M Tpaduueckue

PENaKTOpPbl, Cpebl pa3pabOTKH MPOrpaMm

TeopeTtnueckre 0CHOBbI HHPOPMATHKU

2.1

Mogenb. 3amauum, perraeMble ¢ MOMOINBIO MojaenupoBanus. Kiaccugukarmm
Mozeneld. MarepuanbHble  (HaTypHblE) ©W  WH(DOPMAIMOHHBIE  MOJICIH.
HenpepeiBHble 1 guckperHbie monend. Mmuranuonnsie Mozaenu. Hrposbie
mogenu. OneHKa COOTBETCTBHS MOJEIU MOJECIUPYEMOMY OOBEKTY U LEJAM

MOACIINPOBAHUA




2.2

TabGmuunsle moaenu. Tabauna Kak mpeCcTaBIeHUE OTHOLICHUS

2.3

2.4

2.5

2.6

2.7

ba3er nmanHbix. OTOOp B TabnMIEe CTPOK, YIOBIECTBOPSIOMIMX 3aJaHHOMY

YCJIIOBUIO

I'pad. Bepumuna, pebpo, nytb. OpUEHTHpOBaHHbIE U HEOPHUEHTHPOBAHHBIE
rpader. Jlnuna (Bec) pebpa. Becomas marpuma rpacda. nuHa myTtd Mexmy
BepiurHamu rpada. [louck ontumansHoro nmytu B rpade. HayanbHas BepuinHa
(MCTOYHMK) ¥ KOHEYHas BepliMHAa (CTOK) B OPUCHTHPOBAHHOM rpade.

Brruncnenue xoandecTBa HYTCﬁ B HallpaBJICHHOM allUKIIMYCCKOM r‘pa(be

Hepeso. Kopenb, Bepimna (y3en), JIucT, pedpo (ayra) aepeBa. Beicota aepesa.
[omnepeso. Ilpumepsr wucmons3oBaHusi jaepeBbeB. llepebop BapuaHTOB C

IIOMOIIIBIO ACPCBa

[lonsiTue MaTemMaTM4ecKOM MOJENH. 3ajJayd, pellaeMble C  OMOILBIO
MaTeMaTU4YECKOro (KOMITBIOTEPHOT0) MOJEIUPOBAHUS. Otnnune
MaTeMaTUYeCKOl MOJEIM OT HaTypHOM MoJenu M OT  CJIOBECHOIO

(JIuTEepaTypHOT0) OMUCAHMS 00bEKTa

OTalbl KOMIIBIOTCPHOT'O MOJCINPOBAHUA: IIOCTAHOBKA 3aJa4d, IMOCTPOCHUC
MaTeMaTH4IeCKOMH MOJCIIN, nporpamMmmMHas pcainursanus, TCCTUPOBAHUC,
MNPOBCACHNUEC KOMIIBIOTCPHOI'O OSKCICPUMCHTA, AaHAJIM3 ¢€ro pe3yJbTaToB,

YTOYHEHHE MOJIETN

ANTOpPUTMBI U TPOTPAMMUPOBAHHE

3.1

PazOuenue 3agmaunm Ha nonzagauu. CocTaBlieHHE alITOPUTMOB M IIPOrpaMM C
UCITOJIb30BAaHUEM BETBJICHUH, LUKJIOB M BCIOMOTaTeNbHBIX aJITOPUTMOB JUIS

YIpaBJICHUA UCIIOJHUTEICM UJIN APYTUMHA UCITOJTHUTCIIAMUA

3.2

Tabnuunble BenuuuHbl (MaccuBbl). OnHomepHble MaccuBbl. CocTaBiieHHE U
OTNaJIKa TPOrpaMM, pPEATU3YIOIIMX  THUIOBBIE  AITOPUTMBI  00paOOTKHU
OJTHOMEPHBIX YHCIIOBBIX MAaCCHBOB, Ha OJHOM U3 SI3BIKOB MPOTPAMMHPOBAHMS
(Python, C++, Ilackans, Java, C#, lllkonbHblii AnropuTMHUYecKui SI3bIK):
3aIMOJTHEHNUE YHCIIOBOTO MAaCCHBa CIyYalHBIMU YHCJIAMH, B COOTBETCTBHH C
dbopMynoit win myTéM BBOJAA YMCEN, HAXOXKJIECHHUE CYMMBI 2JIEMEHTOB MacCHBa,
JIMHEHHBIN TTOMCK 3aJJaHHOTO 3HAYCHUS B MACCHBE, ITOJICUET DJIIEMEHTOB MacCHBa,
YAOBJIETBOPSIIOIIMX ~ 3alaHHOMY  YCIIOBHIO, HAaXOXJACHHE MHUHUMAJIbHOTO

(MakcUMabHOTO) AyIeMeHTa MaccuBa. COPTUPOBKA MacCHBa

3.3

OO6paboTka TOTOKA MAHHBIX: BBIYMCICHUE KOJIMYECTBA, CYMMBI, CpPEIHETrO
apu(METHYECKOro, MUHUMAJIBHOTO M MAaKCHUMAaJbHOI'O 3HAYEHUs DJIEMEHTOB

MOCJICAOBATCIIBHOCTHU, YAOBJIICTBOPAIOMIUX 3aJaHHOMY YCJIIOBHIO




3.4

4.1

VYnpasnenne. Curnan. O6patHas cBsi3b. [lomyueHune curHamoB oT IHM(POBBIX
MaTYMKOB (KacaHWs, pacCTOSHMs, CBeTa, 3BykKa u Jpyroro). IIpumepst
UCTOJIb30BaHUSl TPUHIMIA OOpaTHOM CBA3M B CHUCTEMax  YIPaBICHHS
TEXHUYECKUMHU YCTPOWCTBaMH, B TOM uHcie B pobororexHuke. I[Ipumepst
pPOOOTU3UPOBAHHBIX CUCTEM (CHCTEMA YIPABIEHUS JBUKEHUEM B TPAHCIIOPTHON
CHUCTEME, CBAapOYHAsl JIMHUS aBTO3aBOJA, ABTOMAaTU3MPOBAHHOE YIPABIICHHE
OTOIUIEHMEM JIOMa, AaBTOHOMHAas CHCTEMa YIPAaBJICHHUsS TPaHCIOPTHBIM

CPEICTBOM U JAPYTHe CUCTEMBI)
HudbopmalinoHHbIE TEXHOIOTUN

[TonsiTre 00 PNMEKTPOHHBIX TaOuuIax. THIBI JaHHBIX B SYEHKaX IICKTPOHHON
tabmupl. PenaktupoBanue u popmatupoBanue tadbmun. BerpoeHHble QyHKIUMN
JUISl TIOMCKa MaKCUMyMa, MUHHMYyMa, CYMMBI U CPEIHEro apu(METHYecKOro.
CopTupoBKa MJaHHBIX B BBICJICHHOM 1uama3oHe. [locTpoeHue muarpamMm
(rucrorpamMma, KpyroBas auarpamMMa, To4YeyHas auarpaMma). Bwibop Tuma

AuarpaMMbl

4.2

4.3

[IpeobpazoBanue dhopmyn npu KonupoBaHuu. OTHOCUTENBHAs, aOCOMIOTHAS U
CMeIIaHHas aJpecanus
VYc0BHBIE BBIUMCIEHUS B 3JEKTPOHHBIX Tabnuuax. CyMMHUpOBaHUE U MOACUET

3Ha‘leHHI>'I, OTBCUAIOIIUX 3aJaHHOMY YCJIIOBHIO. O6pa60TI<a OOJIBIIIHMX Ha60pOB

JaHHBIX. YucnenHoe MOJCIIMPOBAHUEC B DJICKTPOHHBIX Ta6n1/1uax

4.4

Ponbp mH(pOpMalMOHHBIX TEXHOJOTMH B Pa3BUTHM HSKOHOMHUKH MHUpPA, CTPAHBI,
peruona. OTKpeIThIe oOpa3oBaTenbHble pecypcbl. [Ipodeccun, cBsizaHHBIE C
uHpOpMaTUKOH ¥  HMHQOPMALIMOHHBIMU  TEXHOJIOTMSIMHM:  BeO-Iu3aiiHep,
OPOTPAMMHUCT,  Pa3pabOTUMK  MOOWJIBHBIX  HPUIOKEHUH, TECTUPOBIIUK,
apXUTEKTOp MPOTPaMMHOI0 OOECreueHus, CHENUAINUCT IO aHaIu3y JaHHBIX,

CHCTEMHBIH AAMUHUCTPATOP




IMPOBEPAEMBIE HA OI'D 10 UHO®OPMATUKE TPEGOBAHUA K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOT'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kon
NpoBepPsIEeMOro
TpeOoBaHUSA

IIpoBepsiemble TpeGOBaHMS K NPEAMETHBIM pe3yJbTaTaM 0a30BOro
YPOBHSI OCBOCHUS OCHOBHOI 00pa30BaTeJIbHOM NMPOrpaMMBbl
OCHOBHOI0 00111er0 00pa3oBaHus Ha ocHoBe PI'OC

1

3HaTh (IOHUMATD)

11

1.2

2.1

BnajgeHne OCHOBHBIMHM  TOHSATHUSMHU: HH(pOpMAIHs, Iepeaaya,
XpaHeHHe U 00paboTKa MH(OpPMAIIUU, AITOPUTM, MOJENb, ITU(POBOM
NPOAYKT ¥ WX WCIONB30BAaHUE IS pEHICHUS YYeOHBIX H

MMPAaKTUYCCKUX 3aaq

BJ'IaIIeHI/Ie IOHATUAMMU:. BBICKA3bIBAHUC, JIOTMYECKad  OIcpaunusd,

JIOTUYECKOE BBIPAKCHHUE
YmeTh

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

00BEMa U CKOPOCTHU Nepeaun JaHHBIX

2.2

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

16, BBINOJNHATH apUPMETHUECKHUE OTEpALIUU HaJl HUMHU

2.3

YMmenune KOOUpOBaTb M ACKOAHWPOBATH COO6HI€HI/I$[ 10 3aJaHHBbIM
IMpaBUJIaM; IIOHHMMAaHUC OCHOBHBIX MIPpUHIHUIIOB KOOAUPOBAHUA

uH(pOpMalLUU Pa3INYHON IPUPOJIBI: TEKCTOBOM, rpaduueckoil, aynuo

2.4

YMeHHe 3aluchiBaTh JIOTHYECKHUE BBIPpAXKCHUSA C HUCHOJB30BAHUCM
JU3BIOHKINHK, KOHBIOHKOHWU W OTPUIAHHA, OIMPEACIATH HMCTUHHOCTH
JJOTHYCCKHUX BBIpa)KCHHﬁ, €CJIM HU3BCCTHBI 3HAYCHHUA MHNCTHUHHOCTH
BXOIOAIIUX B HETO NEPEMECHHBLIX, CTPOUTH Ta6J'II/IHLI UCTUHHOCTHU JJIA
JJOTHYCCKHUX BLIpa)KeHPIﬁ; 3alMUCBbIBAThL JIOTUYCCKUC BBIPAKCHUA Ha

M3y4aeMOM SI3bIKE IPOTPAMMHUPOBAHUS

2.5

YMeHHe COCTaBNIATh, BBINONHATH BPYYHYI0O M Ha KOMIBIOTEPE
HECIIOKHBIE ~ aJNTOPUTMBI  JUISL  YIpPaBICHHUS  UCIOJIHUTEISAMHU
(Uepenamka, YepT&KHWUK u JOpyrue); co3JaBaTh M OTJIAXKHBATH
IpOrpaMMbI Ha OJTHOM M3 SI3bIKOB IporpammupoBanus (Python, C++,

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




PCAIU3YIOIHUEC HECIIOKHBIC aJITOPUTMEIL 06p2160TKI/I YUCJIOBBIX JaHHBIX
C HCIIOJIB30BAaHHMCM IIHMKJIOB H BeTBHCHI/Iﬁ; YMCHHC paS6I/IBaTB 3aJa4uu
Ha moJ3agavur, UCI0JIb30BaTh KOHCTAHTHI, ICPEMCHHLIC 1 BbIPAKCHUA
Pa3INIHBbIX THUIIOB (‘II/ICJ'IOBBIX, JJOTHYECCKHX, CI/IMBOJ'IBHBIX);
AHAJIM3UPOBATH HpGI[JIO)KGHHLIfI AJIropuT™M,  OIPCACIIATh, KAKHC
pE3yiabTaTbl BO3MOXHBI IIPU 3aJJaHHOM MHOXCCTBE HMCXOIHBIX

3HaYEHUN

2.6

YMeHue 3amucaTb Ha HM3y4aeMOM  S3bIKE IPOrPAMMHUPOBAHMS
JITOPUTMBI MTPOBEPKHU JAEIMMOCTH OJHOIO LEJIOr0 4Yucia Ha JpYroe,
MPOBEPKH HATYpPAJIbHOTO YHCJIa HA TPOCTOTY, BBIACICHUS LU 13
HaTypaJbHOIO YMCJIA, NOUCK MAaKCUMyMOB, MHUHHUMYMOB, CYMMBI

YHCJIOBOM IIOCIEI0BATCIILHOCTH

2.7

Bianenue ymMeHHEM OpHUEHTHPOBATHCA B HMEPAPXUUYECKOU CTPYKType
(dalmoBoi cucTeMbl, padoTaTh ¢ (PaillIoBOH CHCTEMON NEPCOHATLHOTO
KOMITBIOTEpa C HUCHOJb30BaHMEM rpadudeckoro wuHTtepdeiica, a
MMEHHO: CO3/aBaTh, KONUPOBaTh, IepeMelnlaTh, MNEPEUMEHOBBIBATH,

yAAJIATh U apXUBUPOBATh (ailiibl U KaTajaoru

2.8

BJ'Ia}IGHI/IC YMCHUSAMU U HABBIKAMH UCITOJIB30BAHUSA I/IH(bOpMaIII/IOHHI)IX
U KOMMYHHUKAIITUOHHBIX TEXHOJIOTHI AJig TIOUCKA, XPAHCHUA,

00paboTKH U Mepefaun U aHaJIu3a Pa3IMuHbIX BUAOB HH(OpMaLIUN

2.9

YMmeHnue BbIOUpaTh COCOO MPECTaBICHUS JaHHBIX B COOTBETCTBUU C
MOCTaBJICHHOW 3amadeil (TaOmauibl, cXembl, Tpaduku, ITuarpaMmbl) C
WCIIOJIb30BAHUEM  COOTBETCTBYIOUIMX  MPOrPAMMHBIX  CPEICTB

00paboOTKN JaHHBIX

2.10

YMenue (¢dopmanuzoBaTb U CTPYKTYpUpOBaTh  HH(OpMAIHIO,
UCTIONB3YSl DJIEKTPOHHBIE TaONUIBI Ui O00paOOTKH, aHalu3a W
BU3yaJIM3allii YHCIIOBBIX JIaHHBIX, B TOM 4YHCJIE C BBIJICICHUEM
quarna3oHa TaONWIBI W YIOPSJAOYMBAaHHEM (COPTUPOBKON) €ro
AJIEMEHTOB; YMEHHUE MPUMEHATHh B AJIEKTPOHHBIX TaOIHIaX (GOPMYITBI
U pacy€ToB C  HUCHOJB30BaHHMEM  BCTPOEHHBIX  (DYHKIUH,
a0COJIIOTHOM, OTHOCUTEIHHOM, CMEIIAHHOM aJpecalliy; UCII0Ih30BaTh
AIIEKTPOHHBIC TAONUIIBI IS YUCICHHOTO MOJEIHPOBAHUS B MPOCTHIX

3a/1auax M3 pa3HbIX MPEAMETHBIX 00JacTein




INEPEYEHDB 2JIEMEHTOB COAEP KAHUA, ITPOBEPAEMbBIX HA OI'D

MO UH®OPMATHUKE
Kon IIpoBepsieMblii 3JIeMeHT COAepPKAHUSA
1 [udposas rpaMOTHOCTH

11

@aiinel 1 manku (katamoru). [IpuHIUIBI TTOCTpOoeHUs (aHIOBBIX CHUCTEM.
[Tonnoe ums daiina (manku). [Tyte k Qaitny (nmanke). Pabora ¢ daitnamu u
KaTajoraM CpeJCTBAMHU OMNEPAIMOHHON CHUCTEMBI: CO3JIaHUE, KOMHPOBAHUE,
nepeMeIeHne, nepeuMeHOBaHne U yaaneHue (ailyioB U mamnok (KaTaloros).
Tunsr ¢aitnos. CoiictBa daitnoB. daiinossiii MeHemkep. [louck daiinos

CpelICTBaMH OTEPAIMOHHON CUCTEMBI

1.2

O6benuHenne kKoMibioTepoB B cetb. Cerb MuTepHer. Beb-cTrpanuna, BeO-
caiitr. CtpykTypa azapecoB BeO-pecypcoB. bpaysep. [louckoBbie cHCTEMBI.
[Mouck wHoOpMamuu 1O KIIOYEBBIM CJIOBaM H© IO H300PaXKECHHUIO.
JlocToBepHOCTh MH(pOpPMaLUK, MoydeHHOH u3 MHtepHera. |P-anpeca y3inos.

CerteBoe XxpaHEHHUE TaHHBIX

Teopernueckrne 0CHOBbI UH(POPMATUKHI

2.1

JIMCKPETHOCTh JaHHBIX. BO3MOXHOCTD OMMCaHMs HETIPEPBIBHBIX OOBEKTOB H
MIPOLIECCOB C MOMOILBIO JUCKPETHBIX JAHHBIX.

CumBoi. Andasut. MomHocTs andasura. J(Bonunsrit andasut. Komuuectso
BCEBO3MOXHBIX CJIOB (KOJOBBIX KOMOWHAIM) (UKCUPOBAHHOM [UIMHBI B
nBouyHoMm andasurte. [IpeoOpazoBanue mo0oro amndaButra K TBOUIHOMY.
KonnyectBo pa3ziauuHbIX CIOB  (UKCHUPOBAHHOW JUIMHBI B  ajidaBute
OnpeAeIEHHON MOITHOCTH.

KoaupoBanue cuMBOIOB OJHOrO andaBuTa C MOMOIIBIO KOJOBBIX CJIOB B
apyrom andasute, KojaoBas Talnuia, AexonupoBaHue. KoauposaHue
TekcToB. PaBHOMepHblii kox. HepaBaomepnswiii kon. Kommposka ASCII.
Bocemubutabie  komupoBku. [lonstme o xomupoBkax UNICODE.
JlekoaupoBaHue COOOWIEHHH C  HUCIOJNBb30BaHHEM pPAaBHOMEPHOTO U

HepaBHOMepHOro koja. UndopmannonHslil 00bEM TeKCTa

2.2

Nudopmannonnsii 00bEM MaHHBIX. bUT — MHHHManbHas €IWHUIA
KoJM4ecTBa WMH(POPMAIIMK — JBOMYHBIA pa3psia. EnuHMnB w3MepeHus
nHpopManoHHOTO 00BEMA MaHHBIX. but, OalT, KuIOOaiT, Meradaur,
rurabait. CKOpOCTh Tepenadd JaHHBIX. EIWHUIBI CKOPOCTH TIepenayu

JTAHHBIX




2.3

KomupoBanue muBera. L[BetoBbie wmomenmu. Mopens RGB. I'my6una
koaupoBanus. [lanurpa.

PactpoBoe m BekTopHOE mpezacTaBieHue n3oOpaxenuid. [lukcens. Ouenka
uHGOpMAlMOHHOTO 00BEMa rpaduyecKMX JaHHBIX JJIs  PAacTPOBOIO

M300paxeHUS

2.4

2.5

Konupoanue 3Byka. PaspsaHocts u yactora 3anucu. KoinuecTBo KaHaaoB
3aIUCH.
OneHka KOJIMYECTBEHHBIX MapaMETPOB, CBS3aHHBIX C IPEJICTaBICHUEM U

XpaHeHHEM 3BYKOBBIX (hailiioB

Henosunmonnele W  TMO3UIMOHHBIE CHCTEMbI cuHcleHHs. AudaBur.
OcHoBanue. Pa3Bépuyras ¢dopma 3ammcu uucna. [lepeBon B JIeCATHUHYIO
CUCTEMY UYHCEJI, 3alUCAHHBIX B APYTUX CUCTEMAX CUUCIICHUS.

PumMmckas cucremMa CUUCIEHUS

2.6

JlBonuHas cuctema cuucienus. IlepeBoa nenbix yucen B npenenax or 0 1o
1024 B nBOMYHYIO CUCTEMY cuucieHus. BocbMepruyHas cucteMa CUMCIECHHUS.
[lepeBon 4ymcen U3 BOCBMEPUYHON CHCTEMBI B JBOMYHYIO M JIECATUYHYIO
cucremMbl U oOparHo. IllectHaguarepuynas cuctema cuucienus. IlepeBon
qycesl M3 LIECTHAIUATEPUYHOW CHCTEMBbl B JIBOMYHYIO, BOCBMEPHUHYIO U
JECATUYHYIO CHUCTEMBI U 00paTHO. ApupMeTHUeCKUe Onepanuy B JIBOMYHON

CUCTEMC CUUCIICHUA

2.7

Jlornueckne BbICKa3bIBaHMs. Jlormdyeckue 3HAYCHHMs]  BBICKA3bIBAaHHIA.
QHCMGHTapHI)IC M COCTaBHBIE BBICKAa3bIBaHHWS. Jlormueckme oncpaturin: «n»
(KOHBIOHKIUS, JTOIMYECKOe YMHOXEHHUE), «UiIn» (IU3BIOHKIMS, JOTUYeCKoe
CIIO)KEHHE), «He» (Jormueckoe oTpunanue). Ilpuopurer mornyeckux
onepauuit. OmnpeneneHne HCTUHHOCTH COCTaBHOTO BBICKA3bIBAHMSA, €CIIU
HU3BCCTHBI 3HAUCHHUA HMCTHHHOCTH BXOJJAIINX B HEro J3JIIEMCHTAPHBIX
BbIcka3biBaHUl. Jlormueckue BoIpaxkeHus. [IpaBuia 3ammMcu JOrMYECKHX

BbIpakeHUH. [locTpoeHue TabInIl UCTUHHOCTH JIOTHYECKUX BBIPAKEHU I

2.8

Jlormueckune 3jaeMeHTh. 3HAKOMCTBO C JIOTHUYECKUMH OCHOBAMH KOMIIBIOTEPA

2.9

HenpepsiBHble 1 auckperHsle moaenu. MMurannonusle monenu. Mrpossie
Mojenu. OneHka aJIeKBaTHOCTH MOJICNIA MOJCIHPYEMOMY OOBEKTY U LENSIM

MOACIINPOBAHUSA

2.10

Tabmuunbie Mopenu. Tabnuia Kak TpencTaBieHWE OTHOIICHUS. ba3bl

naHHbIX. OTOOp B TaOIMIIE CTPOK, YIOBIETBOPSIOUINX 331aHHOMY YCIOBHIO
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I'pad. Bepmmna, pebpo, myts. OpueHTHpPOBaHHBIE U HEOPUEHTHPOBAHHBIC




rpadsl. Jlnuna (Bec) peOpa. BecoBas marpuua rpada. nuHa myTH MExIy
BepmmHaMu rpada. Ilomck onrtumanbHoro mnytd B rpade. HauanbHas
BEpIIMHA (MCTOYHMK) U KOHEYHas BEpIIMHA (CTOK) B OpPUEHTHUPOBAHHOM

rpa(be. Brruncienune xojmmdecTBa HYTeﬁ B HaIpPaBJICHHOM AlUKIUYCCKOM

rpade

2.12

HepeBo. Kopenn, BepmmHa (y3enm), Tuct, pedpo (myra) nepesa. Bricora
nepeBa. IlommepeBo. Ilpumepsl ucnonb3oBaHusi JepeBbeB. IlepeGop

BapHWaHTOB C IOMOLIBIO ACPCBA

ANrOpUTMBI ¥ IPOIPaMMHUPOBAHHE

3.1

3.2

CgoiictBa anroputma. CriocoObl 3amucu anroputMa (CIOBECHBIA, B BUJE
0JIOK-CXEMBI, IPOTpaMMa).

CocraBiieHHE alIrOpUTMOB M NPOrpaMM C MCIOJIb30BAaHUEM BETBJICHMI,
LUKIOB U BCIOMOTATEIbHBIX aJTOPUTMOB JUISl YIPABICHUS HCIOJHUTEIEM
(Pobot, UYepemnamika, Yepré&xHuk u apyrue). BbIloJHEHHE aIropuTMOB

BPYYHYIO U Ha KOMIIBOTEPE

SI3pik mporpammupoBanust (Python, C++, IMackans, Java, C#, IllkonbHbIit
AnropurMuyeckuii S3bIK).

Cucrema mnporpaMMHpOBaHHS: PEJaKTOp TEKCTa MHpPOrpaMM, TPaHCIATOD,
OTJIUUK.

[lepemennas: Tum, ums, 3HadeHue. Llenblie, BeIIECTBEHHbIE M CHUMBOJIbHbBIE
IIEPEMEHHBIE.

Oneparop mnpucBauBaHusA. ApU(METUUYECKHE BBIPAKEHUS U TOPSIAOK HX
BbluKciaeHUs. Onepauuy C LEIbIMH YHCIAMM: LENOYHMCIEHHOE JCJICHUE,
octaTok OT aeneHus. Berinenusa. CocTtaBHble yclOBHUS (3alUCh JIOTHYECKUX
BBIpQKEHUI Ha U3yyaeMOM s3bIKe IporpamMMmHupoBaHus). HaxoxiaeHue
MUHUMYyMa

U MakCUMyMa M3 JBYX, TPEX M UETBIpEX uyucen. PemeHue KBaapaTHOTO
YpaBHEHHUsI, UMEIOIIET0 BelllecTBeHHbIe KOpHU. L{uki ¢ ycnoBueMm. ANroputm
EBkimma s HaXoXIeHHs HauOONbIIEro OOLIero JAeiauTeNst JBYX
HaTypaJbHbIX uyHced. Pa3OueHue 3amuMcu HATypajdbHOTO 4YHClIa B
MO3ULMOHHON CHCTEME C OCHOBAHMEM, MEHBIIMM WIM paBHbIM 10, Ha
otnenbHble UGB LUK ¢ mepeMeHHON. ANTOPUTMBI TTPOBEPKH TETUMOCTH
OJIHOTO ILIEJIOTO 4YHCJIAa Ha JpYyroe, IPOBEPKUM HATypaJbHOI'O 4YHUCJIa Ha

MPOCTOTY

3.3

O6paboTka CUMBOJIbHBIX JaHHBIX. CHMBOJIBHBIE (CTPOKOBBIC) MEPEMEHHEIE.




3.4

3.5

[TocumBonpHast 00paboTka cTpok. [1oAcYEéT YacTOThI MOSBJICHUS CUMBOJIA B

ctpoke. BecTpoeHnnbie hyHKIMH 17151 00paOOTKH CTPOK

Omnpenenenre BO3MOXKHBIX PE3yJIbTaTOB pPabOTHl alrOpUTMa IPH JTaHHOM
MHOECTBE BXOJHBIX JTAHHBIX, OMpPEACIICHUE BO3MOXKHBIX BXOIHBIX JAHHBIX,

MPUBOIALINX K JAHHOMY pe3yJbTary

Tabnuunsle Bennuuubl (MaccuBbl). OnHOMEpHBIE MaccuBbl. CocTaBieHHE U
OTNIaJIKa TMPOrpPaMM, PEATH3YIOMUX THUIOBBIE AaINTOPUTMBI 0OpPaOOTKH
OJJTHOMEPHBIX YHCIIOBBIX MAaCCHBOB, HA OHOM M3 SI3BIKOB IPOrPAMMHUPOBAHUS
(Python, C++, Ilackans, Java, C#, lllkonbHblid AJropurMuueckuii SI3bIk):
3al0JJHEHHE YMCIIOBOTO MacCHBa CIIyYaHBIMU YUCIAMH, B COOTBETCTBUH C
dopmynoit unam TyTéM BBOAA YHCEN, HAXOXKICHHUE CYMMBI JIIEMEHTOB
MaccuBa, JMHEHHBIA IOMCK 3aJaHHOTO 3HAYEHHs B MAacCHBE, ITOACYET
HJIEMEHTOB MAacCCHBA, YIOBJIETBOPSIONIMX 33aJaHHOMY YCJIOBHUIO, HAXOXKJICHHE
MHHHAMAJIBHOTO (MaKCHMAaJIbHOT0) 3JieMeHTa MaccuBa. COpTHPOBKA MacCHBa.
OOpaboTka NOTOKA JAaHHBIX: BBIYMCIECHUE KOJIMYECTBA, CYMMBbI, CPEIHEIr0
apu(PMETHYECKOr0, MUHUMAJILHOTO U MAaKCUMAaJbHOTO 3HAYEHHS DJIEMEHTOB

IMOCJICAOBATCIIbHOCTHU, YIOBJICTBOPAIOIIUX 3aIaHHOMY YCJIIOBUIO

3.6

VYupasnenue. Curnan. O6partHast cBsizb. [lomyuenue curHanoB ot U poBbIX
JaTYUKOB (HampuMep, KacaHUs, pacCTOsHHUSA, cBeTa, 3ByKa). [Ipumepsl
WCIOJIb30BaHUsl MPHUHIMIA OOpaTHOW CBA3M B CHCTEMax YIIpaBJICHUS
TEXHUYECKMMHU YCTPONCTBAMHM C TIOMOIIbIO JAaTYMKOB, B TOM YHUCIE B

pOOOTOTEXHUKE

4.1

WNHpopmannoHHbIE TEXHOIOTHH

TexcToBBIE MOKYMEHTHI UM WX CTPYKTYpHBIE JJIEMEHTHI (CTpaHwWIla, ab3ail,
CTpOKa, CJIOBO, CUMBOII).

TekcToBBIN TpollecCOp — UMHCTPYMEHT CO3JaHUSl, PEJAKTUPOBAHUS H
dbopmatupoBanus TekcToB. [lpaBunma Habopa TekcTta. PemaktupoBaHume
tekcta. CBoiictBa cumBoioB. lpudt. Tunsl mpudtoB (pydneHsie, ¢
3aceyKkaMi, MOHOIIMPUHHBIC). [lomy)KUpHOE W KYpCHBHOE HadepTaHHE.
CaoiicTBa a03alieB: TpaHUIlbI, a03alHBII OTCTYI, HHTEPBAJ, BEIPABHUBAHHE.
[Tapamerpsr crpanunpl. CtuneBoe (opmatupoBanue. CTpyKTypHpOBaHHUE
nH(OpPMALIUK C TIOMOINBIO CIUCKOB W Ta0nui. MHOTOYpPOBHEBHIE CIIHCKH.
JloGaBneHne TabIMIl B TEKCTOBBIE JTOKYMEHTHI. BcTaBka wn3o0paxkeHUd B
TEKCTOBBIC JOKyMeHTHl. OOTekaHue HM300pakeHUi TeKcToM. BriroueHue B

TEKCTOBBIM  TOKYMEHT AuarpamM, (opmysna, HyMmMepalud  CTpaHUL,




KOJIOHTUTYJIOB, CCBIJIOK U JPYTHUX 3JICMCHTOB

4.2

PactpoBsie pucynku. Mcnons3oBanue rpaduuecKux MpUMUATHBOB.

Omnepaiuu pelaKTHPOBaHHS rpapUIECKUX 0OBEKTOB, B TOM YKCIIE IIUPPOBBIX
dotorpaduii: U3MEHEHHE pa3Mepa, 0Ope3Ka, MOBOPOT, OTpakeHue, paboTa
obnacTssMu (BbIJCICHUE, KOIMPOBAHKE, 3aJIMBKA [IBETOM), KOPPEKIIHS I[BETA,
SPKOCTH M KOHTpPAacTHOCTU. BekTtopHas rpaduka. Co3gaHHe BEKTOPHBIX
PHCYHKOB BCTPOCHHBIMH CpPEICTBAMU TEKCTOBOI'O IpOIECCOpa MU JAPYIUX

nporpamm (puinoxkenuit). Jlo6aBieHne BEKTOPHBIX PUCYHKOB B JJOKYMEHTBI

4.3

[ToaroroBka MynbTUMEIUIHHBIX NIpe3eHTanuid. Crnaia. JlobaBieHue Ha clan
TekcTa ¥ u3o0paxkeHuid. PaboTta ¢ HeckoybkuMHu ciaiigamu. JloOGaBieHue Ha

cnaﬁ;[ AyANOBHU3YAJIbHBIX JaHHBIX. AHI/IMaIII/IfL FI/IHGPCCI)IJIKI/I

4.4

Tunbel JaHHBIX B SYeKax SJIEKTPOHHOW Talnuiel. PenaktupoBanue u
dbopmatupoBanue Tabnun. BeTpoeHHbIe QYHKIMU A MOMCKAa MAaKCUMyMa,
MUHUMYyMa, CyMMBI U cpenaHero apudmerndeckoro. COpTHPOBKA TaHHBIX B
BbIIeTIeHHOM auana3one. [loctpoeHue amarpamm (TrHCTOrpamma, Kpyrosas
quarpaMma, — TOY€4yHas ~— JguarpamMma).  Bpibop  TMma  JMarpammbl.
[Ipeobpa3zoBanue dopmyn npu KomupoBaHUH. OTHOCUTENbHAS, aOCOMIOTHAS

" CMCIIaHHasA aapecanusa

4.5

VYCloBHBIE BBIYMCICHHS B JJIEKTPOHHBIX Tabnuinax. CyMMHUpoBaHHME U
MOACYET 3HAYEHUH, OTBEYAIOIINX 3aJaHHOMY yciaoBHi0. O0paboTka 00IbIINX

Ha60pOB JaHHBIX. YuclIeHHOe MOZACIIMPOBAHUC B DJICKTPOHHBIX Ta6J'II/II_[aX




