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INOACHUTEJIbBHAS 3AIINCKA

[Tporpamma mo uH(GOpPMATHKE HA YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHuUs COCTaBIeHA HA
OCHOBE TpeOOBaHHI K pe3ylbTaTaM OCBOCHHS OCHOBHOM 0Opa3oBaTeIbHOM MPOrpamMmbl
OCHOBHOro o0miero ob6paszoBanus, npeactaBieHHbIx B ®I'OC OO0, a Ttaxxke deaepanibHON
paboueit mporpaMmbl BOCIIUTAHMUSL.

[Tporpamma o nHpopMaTHKe AaET MPEACTABICHUE O LESIX, OOIIEH CTpaTerul 00y4YeHus,
BOCIIUTAHUS W PAa3BUTUS OOYyYarOIIMXCS CpeAcTBaMu HHGPOpMATHKM Ha 0a30BOM YpOBHE,
yCTaHaBIMBaeT  O0s3aTeNbHOE  MPEAMETHOE  COJAEp)KaHHMEe,  MpPEeAyCMaTpUBaeT  €ro
CTPYKTYpUPOBAaHHUE IO pa3zesiaM U TEMaM.

[Iporpamma 1o wuH(pOpMATHKE OINpeneNseT KOJMYECTBEHHbIE M KadeCTBEHHBIC
XapaKTepUCTUKU Yy4eOHOro marepuana Juid KakIoro roja HW3y4eHHsd, B TOM 4YHUCIE Ui
COJIEP)KATEIbHOTO HAMOJHEHHUs] PAa3HOTO0 BUIA KOHTPOJsS (TPOMEXYTOYHOW aTTecTaluu
00y4arouxcsi, BCEpOCCUNCKUX IPOBEPOUYHBIX pabOT, FOCYAAPCTBEHHOM UTOTOBOM aTTECTALINH).

[Iporpamma 1o MHGOpPMATUKE SBISETCS OCHOBOHM IS COCTABJICHUSI aBTOPCKUX yYEOHBIX
MpOrpaMM, TEMAaTUYECKOTO MIIAHUPOBAHUS Kypca YUUTEIEM.

[ensimu u3ydyeHust ”HPOPMATUKU Ha YPOBHE OCHOBHOTO 00111ero 00pa3oBaHusl SIBISFOTCS:

(opMHUPOBAaHHE OCHOB MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO
pa3BuUTHS HAayKM HMH(DOPMATHKH, JOCTH)KEHUSM HAaydYHO-TEXHHYECKOTO Tporpecca W
00IIECTBEHHON MPAKTHKY, 32 CUET Pa3BUTHS MpeACTaBlIeHUH 00 HHGOPMAIUU KaK O BaXKHEUIIIEM
CTpaTEerMuecKoM pEeCypce pa3BUTHUS JMYHOCTH, TOCYIapcTBa, OOIIECTBA, MOHUMAHUS POIU
MH(POPMALMOHHBIX TPOIECCOB, HHPOPMALMOHHBIX PECYPCOB U MHPOPMALMOHHBIX TEXHOJIOTUH B
yCIOBUAX IU(PPOBOM TpaHCHOpPMAIIK MHOTHUX C(ep KU3HU COBPEMEHHOTO OOIIECTBA;

o0ecreyeHne yciIoBHH, CIOCOOCTBYIOUINX Pa3BUTHIO aJITOPUTMHUUECKOTO MBIIIJIEHUS Kak
HE00XO0IMMOT0 yCJIOBUS MPOPECCHOHATBHON NEATETbHOCTH B COBPEMEHHOM HMH(OPMAlMOHHOM
o01ecTBe, MPENoJaraoliero CrnocoOHOCTh O0y4arolIerocss pa30uBaTh CIOXKHBIC 3aJaud Ha
Oosee mpocThle MOA33Jaud, CpaBHUBATh HOBBIE 33Jaud C 3aJadyaMu, PEIIEHHBIMHM paHEE,
OTIpeNeNATh MIary JUis JOCTHXKEHHsS pe3yibTaTa U Tak Jajee;

dopMHpoBaHHE M pPa3BUTHE KOMIIETEHLIMH OOydaroUIMXcsi B 00JACTH MCIIOJIb30BaHUS
UH(POPMAIMOHHO-KOMMYHUKAITMOHHBIX TEXHOJIOTUH, B TOM YHCII€ 3HAHWHA, YMEHUH U HABBIKOB
paboTel ¢ wmH(pOpMaIHel, MPOrpaMMHUPOBAHUS, KOMMYHUKAIMM B COBPEMEHHBIX ITH(PPOBBIX
cpeax B YCIOBUSX o0ecrneyeHHns HHPOPMALMOHHOM 0€301MacHOCTH IMYHOCTH 00Y4aroIerocs;

BOCIIUTaHHE OTBETCTBEHHOI'O U M30MPATENBHOIO OTHOIIEHUS K HMHpOpMaLUU C y4ETOM
MPABOBBIX M O3TUYECKHX aCIEKTOB €€ pAacCIpOCTPaHEHUs, CTPEMJIEHUS K MPOJOJIKEHHUIO
oOpa3oBaHusi B 00JacTH MHGOPMAIMOHHBIX TEXHOJOTUH U CO3UAATEIHbHOU NEATENbHOCTH C
IPUMEHEHHEM CPEICTB MHPOPMALIMOHHBIX TEXHOJIOTUH.

HNudopmaTrnka B OCHOBHOM 00111eM 00pa30BaHUU OTpaXaer:

CYIIHOCTh WH(MOPMATHKH KaK HAyYHOW IWCHIWIUIMHBL, W3ydarolleld 3aKOHOMEPHOCTH
NPOTEKaHWsS W BO3MOXKHOCTH aBTOMAaTH3alWK WH(POPMAIMOHHBIX MPOIECCOB B Pa3IHYHBIX
cucreMax;

OCHOBHBIE O00JaCTH MpPHUMEHEHHs HWH(POPMATUKH, NpPEXae BCero HH(PpOPMAIMOHHBIE
TEXHOJIOTHH, YIIPaBJICHHE U COLIMATIBHYIO cepy;

MEXIUCIUTUTMHAPHBIA XapakTep HHPOPMATHKU ¥ HHPOPMAIIMOHHOH e TETHHOCTH.

OcHoBHBIE 3amaun  yueOHoro mnpeamera «WHpopmatuka» — cdopmupoBath Yy
00yJaromuxcs:



MOHUMAaHWE TPHUHIIUIIOB YCTPOWCTBA M (DYHKIIMOHUPOBAHHUS OOBEKTOB ITU(POBOTO
OKpY)KEHHsI, TpPEICTaBICHUA OO0 MCTOPUHM W TEHACHIUSAX Pa3BUTUS HMHOOPMATHKH IEpHUona
ppoBOH TpaHCPOPMALIUU COBPEMEHHOTO OOIIECTBA;

3HAHUS, YMEHUS U HAaBBIKU IPaMOTHOM MOCTAHOBKHU 3a/1a4, BOSHUKAIOUINX B MPAKTHYECKON
JESTEIIbHOCTH, JIUIsl X PEIICHUsI C TOMOIIbI0 HH(OPMAIIMOHHBIX TEXHOJIOTUHN, YMEHUS U HaBBIKU
(bopManTM30BaHHOTO OMHMCAHUS TOCTABJICHHBIX 33/1a4;

0a3oBbIC 3HAHUSA 00 HHPOPMAIIMOHHOM MOJICIHPOBAHUH, B TOM YHCIIE O MATEMATHIECKOM
MOJIeJTUPOBAHUH;

3HAHHWE OCHOBHBIX JITOPUTMHUYECKHX CTPYKTYP U YMEHHE MPUMEHATh STU 3HAHUS IS
MOCTPOCHHS AITOPUTMOB PEIICHUS 33/1a4 10 UX MaTEMAaTUYECKUM MOJEIISIM;

YMEHUSI U HABBIKM COCTaBJICHUS IMPOCTBHIX MPOTPaMM IO MOCTPOSHHOMY aJrOpUTMy Ha
OJIHOM M3 SI3bIKOB MPOTrPaMMHUPOBAHUS BBICOKOTO YPOBHSI;

YMEHHsSI U HaBBIKU 3(PPEKTUBHOTO HKCIONB30BAHUS OCHOBHBIX THUIIOB MPHUKJIAJHBIX
nporpaMM (TPHIIOKEHH) 00IEero Ha3HaYeHUsI 1 MH()OPMAIIMOHHBIX CHCTEM JUIS PELICHHUs C X
MOMOIIBI0 TPAaKTUYECKUX 3aj]ad, BiaZcHHe O0a30BBIMH HOpPMaMU HH()OPMAIIMOHHOW ITUKH U
paBa, OCHOBaMHU WH(GOPMaIlMOHHON OE€30MaCHOCTH;

YMEHHE TPAMOTHO HHTEPIPETHUPOBATH PE3yNbTaThl PEUICHHS MPAKTUYECKUX 333y C
NOMOIIBI0  MH(GOPMAIMOHHBIX  TEXHOJOTHH, MPHUMEHSATh IIOJyYEHHBIE Ppe3yJbTaThl B
IIPAKTUYECKON NEATEIbHOCTH.

Ilenu m 3amaum u3ydeHus MHOOPMATUKH HA YPOBHE OCHOBHOTO 0OIIero obpazoBaHUs
OTIPECNAIOT CTPYKTYPY OCHOBHOTO COJAEpKaHHsSI Y4eOHOrOo MpeAMeTa B BHJIE CIEIYIOIINX
YETBIPEX TEMATUYECKUX PA3JIEIIOB:

1u(poBasi (PaMOTHOCTB;

TEOPETUYECKHE OCHOBBI HHPOPMATUKH;

QITOPUTMBI U IPOTPAMMHUPOBAHHUE;

WH(POPMAIMOHHBIE TEXHOJIOTHH.

Ha nzyuenue mndopmaruku Ha 6azoBoM ypoBHE oTBomuTcs 102 waca: B 7 kiacce — 34
yaca (1 gac B Henenmo), B 8 kinacce — 34 gaca (1 gwac B Heneno), B 9 knacce — 34 gaca (1 gyac B
HEJIEIIO).



COJAEP)KAHUE OBYYEHUA
7 KUIIACC

HudpoBasi rpaMOTHOCTH

Komnblorep — yHnBepcajabHOe YCTPOHCTBO 00pa0d0TKH JaHHBIX

Komnplorep — yHHMBEpCAJIbHOE BBIYMCIUTEIBHOE YCTPOWCTBO, paborarolee 10
nporpaMMe. THIBI KOMIBIOTEPOB: IEPCOHAIBHBIE KOMIIBIOTEPHI, BCTPOCHHBIE KOMIIBIOTEDBI,
CYIIEepKOMIbIOTEPbl. MOOUIIBHBIE YCTPONCTBA.

OcHOBHBIE KOMIIOHEHTHI KOMIIbIOTEpAa M HX Ha3HaueHue. [Iponeccop. OmneparuBHas u
JIOJITOBpEMEHHAsI TaMsITh. Y CTPOMCTBA BBOJA U BbIBOA. CEHCOPHBIN BBOJ, JaTUNKH MOOMIIBHBIX
YCTPOMCTB, CPEACTBA OMOMETPUYECKOH ayTeHTUDHUKALIH.

Hcropus pa3BUTHA KOMIBIOTEPOB U IporpaMMHoOro obecrnedyeHus. IlokoseHus
KoMIIbI0TepOB. COBpEMEHHbIE TEHICHIIUU Pa3BUTHUSI KOMIIbIOTEPOB. CyNepKOMIIbIOTEPHI.

[TapanienbHble BBIYUCICHUS.

[Tepconanbubiii kommbioTep. IIpormeccop m ero xapakTepucTHKHM (TakTOBas 4YacToTa,
paspsaaHocTh). OnepaTuBHas nMaMATh. JloJroBpeMeHHast naMsaTh. Y CTpOHCTBA BBOJA U BBIBOJA.
O0béM XpaHUMBIX JAaHHBIX (ONEpATHBHAs NAMATh KOMIIbIOTEpA, JKECTKUH M TBEPAOTEIbHbBIN
JIMICK, TOCTOSTHHASI TAMATh CMapT(OHA) U CKOPOCTh TOCTYIIA JJISl PA3TUYHBIX BUIOB HOCHTEIICH.

TexHuka 0€30MacHOCTH U MTpaBUiIa pabOThI Ha KOMITBIOTEPE.

IIporpammbl U JaHHBbIE

[IporpamMuoe oOecrneueHne KommbloTepa. llpukiamHoe mnporpaMMHoOe oOecredeHue.
CucremHoe mnporpammHoe obecrneueHue. CucreMbl nporpammupoBanud. [IpaBoBasi oxpaHa
nporpaMM M JaHHBIX. becniatHele W yclioBHO-OeciuiaTHble mporpammbl.  CBoOOJIHOE
nporpaMMHoOe oOecrieueHue.

@aitnbl ¥ nanku (katanoru). [lpuHnunel noctpoeHus ¢ainoBbix cuctem. [loaHoe nums
¢daiina (manku). Ilyte x aitny (manke). PabGora ¢ ¢aiimamMu u Karajmoramu CpeIcTBamMHu
OIIEpallMOHHOMN CHUCTEMBI: CO3/IaHNE, KOIMPOBAaHKE, IEPEMELIIEHHUE, IEPEUMEHOBAHUE U YAAJICHUE
¢aitnoB n manok (karanoroB). Tumbl ¢aiinoB. CpoiicTBa (aiinoB. XapakTepHble pa3Mepbl
(aiioB pa3IWYHBIX TUIOB (CTpaHUIA TEKCTA, JIEKTPOHHAsl KHUTa, ¢potorpadus, 3aIicCh MECHHU,
BUJICOKJIUI, TIOJHOMETPaKHbIH (uibM). ApxuBauus HaHHbIX. Vcronb3oBaHWe MporpaMm-
apxuBatopoB. Paitnosslit MeHemkep. [louck ¢aiinos cpeacTBamMu onepallioOHHON CUCTEMBI.

KomnproTepHble BUPYCHI U APYTHU€ BPEIOHOCHBIE MTpOrpaMMsbl. IIporpammel nms 3amuTsl
OT BUPYCOB.

KoMmnbrorepHbie ceTn

O6bvenunenue komnbloTepoB B ceTh. Cerb MHTepHer. BeO-cTpanuma, BeO-cailr.
CrpykTypa aapecoB BebO-pecypcoB. bpaysep. Ilouckosbie cucremsl. Ilouck unpopmaryuu mno
KIIIOYEBBIM cJIOBaM U 1o u300paxkeHuto. JlocroBepHOCTh HHGpOpMaLUU, MOJY4YEHHOW U3
WNHrepHera.

CoBpeMeHHbIE CEPBUCHI MHTEPHET-KOMMYHHUKALUH.

CereBoii 3TuKeT, 0a30Bble HOPMBI MH()OPMAIMOHHOW 3TUKM M MpaBa Npu padboTe B
Unrepuere. Ctpareruu 0e3onacHoro noseaenus B uTepuere.

Teopernueckne 0ocHOBbI MHPOPMATHKHU

HNugpopmanus u uHGOPMALMOHHbIE POLECCHI

WNudopmanus — 01HO U3 OCHOBHBIX MOHATUI COBPEMEHHOMN HAyKH.



Nupopmanus Kak CBEJEHMs, NpPEJHA3HAYCHHbIE [UIl BOCIPUATHS UYECJIOBEKOM, U
uHOpMaLus KaK JaHHBIE, KOTOPhIE MOTYT ObITh 00pab0TaHbl aBTOMAaTH3UPOBAHHON CUCTEMOIA.

JMCKpeTHOCTh JaHHBIX. BO3MOXHOCTD OMUCAHUS HEMPEPBIBHBIX O0BEKTOB U MPOIIECCOB €
HOMOILBIO JUCKPETHBIX JaHHBIX.

HMHdpopmannoHHbIe IPOLECCHI — MPOLIECCHI, CBI3aHHBIE C XpPaHEHUEM, IPeoOpa30BaHUEM U
nepenaden JaHHbIX.

IIpeacraBaenne nHpopmMauun

CumBon. Andaut. MomHocts andaBura. Pa3zHooOpaszue s3bIKOB U al(aBUTOB.
EcrectBenHble M (opManbHble s3bIKM. AJ(ABUT TEKCTOB HA PYCCKOM si3bIKe. JIBOMYHBIN
andasut. KonnyecTBo BCEBO3MOXKHBIX CIIOB (KOAOBBIX KOMOMHALMI) (PUKCUPOBAHHOM UIMHBI B
nBouyHoM andasure. IIpeoOpazoBanme moboro andaButa K JBouyHOMY. KommuecTtBo
Pas3IMYHbIX CJIOB (PUKCUPOBAHHON JUIMHBI B ajipaBUTE ONpPEEIEHHON MOITHOCTH.

KonupoBanue cuMBOJIOB OJHOro angdaBuTa C IMOMOLIbIO KOJOBBIX CJIOB B JIPYroM
andaBute, KOJ0Bask TaOJIMIIA, IEKOIUPOBAHUE.

JBonunbiii xon. IlpencraBieHne MaHHBIX B KOMIBIOTEpE KaK TEKCTOB B JBOUYHOM
andaBure.

NudpopmannoHHbiii 00bEM JaHHBIX. bUT — MHHHMManbHas eQUHMIA KOJIMYECTBA
UHPOpPMALUK — IBOMYHBIA pa3psn. EnuHunbl m3mepeHust HHPOPMAITMOHHOTO 00bEMa TaHHBIX.
but, 0aiiT, kniobaiit, MerabanT, rurabair.

CkopocTb nepeauu JaHHbIX. EQMHUIBI CKOPOCTH Nepejauu 1aHHbIX.

KomupoBanue tekcroB. PaBHOMepHBIi koa. HepaBHomepnbiii koa. Komupoka ASCII.
Bocsmubutabie KOmupoBku. [Tonsatue o kogupokax UNICODE. JlekoaupoBanue cooOIieHuit ¢
UCTIOJIF30BaHUEM PABHOMEPHOTO U HEpaBHOMEPHOTO Koza. MHpopMannoHHbIil 00BEM TEKCTA.

Hckaxxenue nHdopMaium npu nepeaaye.

OOmee mnpencraBieHue O LU(POBOM MPEACTABICHUU ayAMOBU3YAJIbHBIX M JPYIHX
HETIPEPHIBHBIX JTAHHBIX.

KommpoBanue mnBera. llseroBeie momemu. Mogens RGB. ['myOmna xomupoBaHwHSL.
[Tanmurpa.

PactpoBoe 1  BekTOpHOe mpexacTaBieHue  u3oOpaxeHui. [lukcenp.  Ouenka
MH(OPMaLIMOHHOTO 00BEMA rpapuecKuX JAHHBIX I PACTPOBOTO N300paKEHUS.

Koauposanue 3Byka. Pa3psiniHocTs u yactoTa 3anucu. KoanuecTBo kaHaJIOB 3aIlUCH.

OrneHka KOJIMYECTBEHHBIX IApaMETPOB, CBSA3aHHBIX C NPEACTABICHUEM U XpaHEHUEM
3BYKOBBIX (paiisIoB.

NHpopManoOHHBIE TEXHOJIOTHH

TekcToBBIE JOKYMEHTBI

TekcToBble JOKYMEHTBI M X CTPYKTYpHbIE 3JIEMEHTHI (CTpaHHIla, ad3all, CTpOKa, CIIOBO,
CHUMBOI).

TeKcTOBBI MPOIIECCOpP — MHCTPYMEHT CO3aHWs, PEIAKTUPOBAHHS M (HOPMATHPOBAHUS
TtekcToB. [lpaBmiia Habopa Tekcra. PenakrupoBanue Tekcta. CBoiicTBa cuMBosioB. llpudr.
Tunbl mpudToB (pydneHble, C 3aceykamMy, MOHOMIMpHHHBIE). [lomyXupHOE M KypCHBHOE
Hauepranue. CBoiicTBa a03aleB: TpaHUIbI, a03alHbI OTCTYN, HHTEPBAJ, BbIPAaBHUBAHHE.
[Tapametpsl cTpanuipl. CtuneBoe GpopmMaTupoBaHUe.

CrpykTypupoBanre HWH(POpPMAIMHA C IMOMOMIBIO CIIMCKOB W Tabmui. MHOTOYpOBHEBBIE
cnucku. JlobaBneHune TabnuIl B TEKCTOBBIE TOKYMEHTHI.



BcraBka m300pakeHHid B TEKCTOBBIE JOKYMEHTHI. OOTekaHHE H300pPaKEHHH TEKCTOM.
BrxiroueHre B TEKCTOBBINM JOKYMEHT Auarpamm, (hopmyn, HymMepaluu CTpaHUIl, KOJIOHTHTYIIOB,
CCBUIOK U JPYTUX 3JIEMEHTOB.

IIpoBepka npaBonucanus. PaccranoBka nepeHocoB. ['010coBoit BBO TekcTa. OnTHYECKOE
pacnio3HaBanue Tekcta. KommbroTepHslii nepeBoa. Mcmonb3oBanue cepBucoB MHTepHera ans
00paboTKH TEKCTA.

KoMmnblorepuas rpagpuka

3HaKOMCTBO ¢ TrpaduyecKUMH penakropamu. PactpoBbie pucynku. Mcnonb3oBaHue
rpaduuecKux MPUMHUTUBOB.

Omnepanyu  pefakTUpoOBaHUS TrpadUYecKuX OOBEKTOB, B TOM 4HCIE HUPPOBBIX
dororpaduii: U3MEHEHHE pa3Mmepa, OOpe3Ka, MOBOPOT, OTpakeHHWe, pabora ¢ obIACTIMH
(BBIICIIEHUE, KOTTMPOBAHKE, 3aJIMBKA LIBETOM ), KOPPEKLIUA LIBETA, IPKOCTH U KOHTPACTHOCTH.

Bektopnas rpaduxa. Co3naHue BEKTOPHBIX PHUCYHKOB BCTPOCHHBIMH CpEICTBaMU
TEKCTOBOTO TMPOIECCOpa WM JAPYrux mporpamm (mpmiokeHuid). JloOaBieHHE BEKTOPHBIX
PUCYHKOB B IOKYMEHTHI.

MyJabTuMeuiiHbIe Pe3eHTANNU

[TonroroBka MynabTUMEIUUHBIX mpe3eHTanuil. Cnaia. JloOGaBieHue Ha crnaiiyi TekcTa U
n3o0paxxenuil. Pabora ¢ HECKOIBKUMHU CIIaliIaMU.

JobaBiienne Ha ciaiij] ayIMOBU3yaJbHBIX TaHHBIX. AHUMAIUs. [ UIepCChUIKY.

8 KUIACC

Teopernueckne 0ocHOBbI MHPOPMATHKHU

Cucremsbl cuncjieHus

Heno3unmonHele M TMO3UIMOHHBIE CHCTeMBbl cuHucieHus. AndaBur. OcHoOBaHUE.
Pa3Bépuyras ¢opma 3anucu umcna. IlepeBox B NECATHUHYIO CHCTEMY YMCEN, 3allMCAaHHBIX B
JPYTUX CUCTEMAaX CUMCIICHHMS.

Pumckas cuctema cuncieHus.

JIBonuHas cuctema cuucineHud. IlepeBon menbix umcen B mpexnenax or 0 mo 1024 B
JBOMYHYIO CHCTEMYy cuucieHusa. Bocbmepuunas cuctema cuucieHus. llepeBox umcen wus
BOCBMEPUYHON CHCTEMBI B IBOMYHYIO U JIECITUUHYIO CUCTeMbI U 00paTHO. [llecTHaauarepuynas
cucremMa cuucieHus. IlepeBox umcen W3 IIECTHAAUATEPUYHOW CUCTEMBI B JBOUYHYIO,
BOCBMEPHUYHYIO U JIECITUUHYIO CUCTEMBI U OOPATHO.

ApudmeTrnueckue onepanuy B ABOUYHON CUCTEME CUUCTICHUSI.

DJieMeHTbl MaTeMATH4YeCKO JJOTUKH

Jlornueckue BbICKa3blBaHMA. Jlorndyeckne 3HAUYEHUs BBICKA3bIBAaHMM. DJeMeHTapHbIe U
COCTaBHbIE BbICKa3blBaHUA. Jlornueckue omnepanuu: «i» (KOHBIOHKLUS, JIOTHYECKOE
YMHOXXEHHE), «WIH» (JIUIBIOHKIUSA, JOTHYECKOE CIIOKEHHUE), «HEe» (JJOTUYECKOe OTPUIIAHHE).
[Tpuopurer norudeckux omnepainuii. OnpeneneHrne HICTUHHOCTH COCTaBHOTO BbICKA3bIBaHUS, €CIIN
U3BECTHBI 3HAYEHUSI UCTUHHOCTH BXOJSIIMX B HEr0O 3JIEMEHTAPHbIX BbICKa3bIBaHUH. Jlornueckue
BelpakeHUs. [IpaBmiia 3amucu Jornyeckux BblpakeHHH. I[locTpoeHue TaGIuIl MCTHMHHOCTH
JIOTUYECKHUX BBIPAKEHH.

Jloruueckue 31eMeHThl. 3HAKOMCTBO C JIOTHYECKUMU OCHOBaMHU KOMIIBIOTEPA.

AJITOPUTMBI U IPOrPaMMHPOBaHHE

HcnoaHuTe M H ANTOPUTMBbI. AJTOPUTMUYECKHE KOHCTPYKIMH



[Toustue anroputma. MCnoJHUTENW adropuTMOB. AJITOPUTM KakK IUJIaH YIpPaBJICHUS
UCIIOJTHUTEIIEM.

CgoiictBa anroputma. CrnocoObl 3amucu anroputMa (CIOBECHBIH, B BUAE OJIOK-CXEMBI,
nporpamma).

AJnroputMuuYecKkue KOHCTpYKUMH. KoHCTpykuusi «ciempoBaHue». JIMHEHHBIA alropuTM.
OrpaHu4eHHOCTh JIMHEHHBIX aJITOPUTMOB: HEBO3MOYKHOCTb IIPENYCMOTPETH 3aBUCHUMOCTh
[IOCJIEI0BATEILHOCTH BBIIOJIHIEMbIX JEHCTBUI OT UCXOAHBIX JaHHbIX.

KoHcTpyKiusi «BeTBIIeHUE»: MOJIHAS U HenoyHas (GopMbl. BoloHEeHNE U HEBBINOIHEHUE
yclioBuUs (MICTUHHOCTD U JIOKHOCTh BbICKa3bIBaHUs ). [IpocThie U cocTaBHbIE YCIOBUS.

KoHCTpyKIIUsl «IOBTOPEHMS»: LMKIBI C 3aJaHHBIM YHUCIOM IOBTOPEHUH, C YCIOBUEM
BBIIIOJIHEHMS], C IEPEMEHHOM LIUKJIA.

Pa3zpabotka anst popMalbHOTO HCIIOJHUTENS AJITOPUTMA, MPUBOJAIIETO K TpedyeMomy
pe3ynbTaTy MpU KOHKPETHBIX HCXOAHBIX JaHHBIX. Pa3paboTka HECIOXKHBIX aNrOPUTMOB C
UCIIOJIb30BAaHUEM IIMKJIOB M BETBJIEHUM JJs yIpaBieHUs (OpMajabHbIMU HCIOJIHUTEISAMH,
takuMu Kak Pobor, Yepenamika, Yepté&xHuk. BbImoiHEHHME alrOpUTMOB BpPYYHYIO M Ha
KoMmmbroTepe. CHHTaKCHUECKUE U JIorThueckue omuoku. OTKa3bl.

SI3BIK MIPOrpaMMHUPOBAHUS

S3pik  mporpammupoBanus  (Python, C++, Tlackans, Java, C#, IllkonbHbli
AnroputMuyeckuit S3bIK).

CucreMa nporpaMMUpPOBaHUSA: PEIAKTOP TEKCTA MPOrPaMM, TPAHCISATOP, OTJIATUHK.

[lepemenHas: turm, umsi, 3HaueHue. Llenble, BelecTBEeHHbIE U CUMBOJIbHBIE IEPEMEHHBIE.

Omnepatop mnpucBauBaHUs. ApPHU(PMETUUECKHE BBIPAKEHUS M TOPSAIOK WX BBIYHCICHUS.
Onepanuy ¢ 1ebIMU YUCIIaMU: LET0YUCIEHHOE JIEJIEHNE, OCTATOK OT JEJICHHUS.

BetBnenusi. CocraBHbIE YCIOBHUS (3aIHMCh JOTMYECKUX BBIPAKEHUIN HA M3y4aeMOM SI3bIKE
nporpaMMupoBanus). HaxoxnieHne MUHMMyMa U MakCUMyMa U3 JIBYX, TPEX M YETBIPEX UHUCEIL.
Pemenne kBagpaTHOro ypaBHEHHMsI, UMEIOIIETO BEIIECTBEHHbIE KOPHHU.

Junanorosast oTJIajjka MporpaMm: MOIIAroBO€ BBIMOJIHEHHUE, TPOCMOTP 3HAYEHUH BEJIWYUH,
OTJIaJI0YHBIN BBIBOJI, BEIOOP TOUKH OCTAHOBA.

[Tukna ¢ ycnoBueM. Anroput™ EBknuaa 11 Haxox1eHUsT HAaMOOJbIIEro o0IIero AemuTens
JBYX HaTypaJIbHbIX 4Hcell. Paz0ueHue 3anucu HaTypajJbHOTO YMCia B MO3ULIMOHHON CHUCTEME C
OCHOBaHUEM, MEHbIIIUM WX paBHBIM 10, Ha OTAENbHBIE HUPHI.

[Mukn ¢ nepeMeHHOW. AITOPUTMBI IPOBEPKH AE€IUMOCTH OJHOTO LIEJIOT0 YHCia Ha IPYToe,
IIPOBEPKU HAaTYPAJIbHOI'O YMCIIA HA TIPOCTOTY.

OOpaboTka  CHUMBOJBHBIX  JaHHBIX. CHMBOJIbHBIE  (CTPOKOBBIE)  IIE€pPEMEHHBIE.
[TocumBonbHas oOpaboTka cTpok. Iloacuér wyacToThl MOSBIEHUS CHMBOJIA B CTPOKE.
Berpoennsie GpyHkImu s 00paboTKH CTPOK.

AHaJIN3 aIrOPUTMOB

Omnpenenenre BO3MOXKHBIX pPE3YyJIbTaTOB pabOTHI ajlropuTMa MpU JaHHOM MHOXKECTBE
BXOJIHBIX JAHHBIX, ONpEAENIEHUE BO3MOXKHBIX BXOJHBIX JAHHBIX, HNPUBOISAMIMX K JaHHOMY
pe3yJbTaTy.

9 KUIACC

HudpoBasg rpaMOTHOCTD
I'no6anbHas cetb UHTEepHeT U cTpaTernu 0€30MacHOrO NMOBeICHUs B Hell



['moGanbras cetb UuTepHer. IP-agpeca y3noB. CeTeBoe XpaHEHHE MaHHBIX. MeTOMbI
WH/IMBUIYAJIbHOTO M KOJUIEKTUBHOTO pa3MelieHust HoBoi nHpopmaru B MuaTepHete. bonbime
JaHHbIe (MHTEPHET-/IaHHbIC, B YACTHOCTH JIaHHBIE COI[MANIBHBIX CETEH).

[Tonsitne 06 nHPOpPMAIMOHHOI O€30MacHOCTH. YTPO3bl HHOOPMAITMOHHONW 0€301aCHOCTH
npu pabore B IIO0AJIBHON CeTH M METOAbl NpoTuBojeiicTBus uM. IlpaBuna Oe3omacHoit
ayreHTHu(ukanuu. 3amuTta JauuHOW uWHPopmauuu B HMHrepuere. besomacHelie crpareruu
noBeneHus B Mutepuere. [IpeaynpexaeHue BOBICYCHHUS B JECTPYKTUBHBIE U KPUMHUHAIBHBIE
($hopMBI CeTEeBON aKTUBHOCTH (KHOSPOYJITHUHT, PUIIMHT U Apyrue GopMbI).

PaGora B uHGOpMALMOHHOM NMPOCTPAHCTBE

Buner nestenpHOCTH B MHTEpHETE, MHTEPHET-CEPBUCHI: KOMMYHHKAIMOHHBIC CEPBHCHI
(mouroBasg cmyxk0a, BHICO-KOH(EPEHI-CBA3b M JPYIHE), CIPAaBOYHBIC CIYXKObl (KapThl,
pacnucaHus U IPyrue), MOUCKOBBIE CIIYKObI, CITy>KObl OOHOBIIEHHUS! TPOrPAMMHOT0 OOecTieueHust
u gapyrue ciayxObl. CepBUCH TOCyAapCTBEHHBIX ycayr. OOnauHble XpaHWIMIIA JIaHHBIX.
CpenctBa COBMECTHOM pa3paboTKu JOKYMEHTOB (OHJIaiiH-0¢uCHl). [IporpammHaoe obecrieueHne
Kak BeO-CepBUC: OHJIAWHOBBIE TEKCTOBBIE W TpadUUecKue pPEeIakTOphl, Cpedbl pa3pabOTKh
POrPaMM.

Teopernvyeckre 0CHOBbI HHPOPMATHKH

MopaeupoBanne Kak MeTO/ MO3HAHUS

Mopnens. 3amadm, pemaeMbie ¢ MOMOIIBI0 MojenupoBanus. Kinaccudukanuu Mopaenei.
Martepuanbuble (HaTypHble) U HH(OpMaLMOHHBIE Mojead. HemnpepbiBHBIE U TUCKPETHBIE
monenu. Mmutanmonneie wMonenu. UWrposeie Monenu. OneHKa aJeKBaTHOCTH MOZEIU
MOJIEIUPYEMOMY OOBEKTY M LIEISIM MOJICIIUPOBAHUSI.

Ta6muunbie monenu. Tabnuiia kak MpeICTaBICHUE OTHOIICHHS.

ba3sl qannbix. OTOOpP B TabNUIIE CTPOK, YOBIECTBOPSIIONINX 3aJaHHOMY YCJIOBHIO.

['pad. Bepimna, pedpo, myts. OpreHTUpPOBaHHBIE U HEOPHUEHTUPOBaHHBIE rpadbl. [linHa
(Bec) pebpa. Becomas marpuma rpada. Jlimna nyta mexay BepmmHamu Tpada. Ilomck
ONnTUMaJIbHOTO NMyTH B rpade. HayanbHas BepmmHa (MCTOYHUK) M KOHEYHAsl BEpIIMHA (CTOK) B
OpUEHTUpPOBaHHOM Tpade. Bpuncienne konuuecTBa MyTed B HAMPaBICHHOM AallMKIMYECKOM
rpade.

Hepeo. Kopenb, BepmmnHa (y3en), JucT, pebpo (myra) nepeBa. Bricota nepesa.
[Monnepeo. [Ipumeps! ucmonbp3oBanus nepeBbeB. [lepedop BapHaHTOB ¢ TIOMOIIBIO IEPEBa.

[TonsiTe mMareMaTH4eCKOW MOJAENH. 3ajaud, pelaeMbie ¢ MOMOIIbI0 MaTEMaTHUYECKOTO
(KOMITBIOTEPHOTO0) MojenupoBaHus. OTIMUrMe MaTeMaTHYeCKOH MOJENN OT HATYpPHON MOJAENTU U
OT CJIOBECHOTO (JINTEpaTypHOT0) OMUCAHUS OOBEKTA.

Oranbl  KOMIBIOTEPHOTO  MOJICIHMPOBAaHUS:  IMOCTAaHOBKA  3aJa4yH, IOCTPOCHHUE
MaTeMaTHYeCKON  MOJenu, TMporpaMMHasi  pealu3alus, TECTHPOBaHHE, IPOBEICHUE
KOMITBIOTEPHOT'0 3KCIIEPUMEHTA, aHAIIU3 €r0 Pe3yIbTaTOB, YTOUHEHHE MOJIEIH.

AJITOPUTMBI H MPOrPAMMHPOBAHHE

Pa3paboTka anropuTMoB M NPOrpamMm

Pazbuenne 3amaum Ha momzamauu. CoCTaBl€HHE alNTOPUTMOB M TPOrpamMM ¢
WCIIONIb30BAaHNWEM BETBJICHHH, LHUKJIOB W BCIIOMOTATENbHBIX AJITOPUTMOB JJIsi YIIPABICHUS
ucroHuTeNeM POOOT MM JAPYyruMH HMCIIONHUTEISIMH, TaKUMH Kak Yepemnamika, YepTéxHUK H
JPYTHMH.

Tabnuunple BenuuuHbl (MaccuBbl). OnHOMepHBbIe MaccuBBl. CocCTaBlIeHHE W OTJIAJKa
pOrpaMM, peau3yrIIUX THUIIOBBIE alTOPUTMBI 0OPaOOTKH OJHOMEPHBIX YHCIOBBIX MaCcCHBOB,
Ha OJHOM M3 s3bIKOB mporpammupoBanus (Python, C++, Ilackans, Java, C#, IlIkonbHbIi



AnropuTMuueckuii  fI3bIK): 3allOIHEHHE YHCIOBOTO MAaCCHBa CIyYalHBIMH YHCIAaMH, B
COOTBETCTBUU C (HOPMYIION WM TyTEM BBOJA YHCEI, HAXOXKICHUE CyMMBI 3JIEMEHTOB MACCHUBA,
JUHEWHBI TIOMCK 3alaHHOTO0 3HAYEHUSI B MAaCCHBE, TIOJCYET DJIIEMEHTOB MAacCHUBa,
YIOBJETBOPSIONINX 33JaHHOMY YCJIOBHIO, HaX0XJI€HHE MHUHHUMAJIbHOIO (MaKCHUMAaJbHOTO)
sneMmeHnTa maccuBa. COpTUPOBKA MacCUBa.

OO6paboTka TOTOKAa  JaHHBIX:  BBIYUCICHHE  KOJUYECTBA, CYMMBI,  CPEIHEro

apI/I(I)MeTI/I‘-IeCKOFO, MHUHUMAJIBHOI'O nu MaKCHUMAJIbHOI'O 3Ha4YCHUA 3JIEMCHTOB
MOCIIEI0BATEIbHOCTH, YAOBIETBOPSIOLIUX 3aIaHHOMY YCJIOBHIO.
Yupasienue

VYnpasnenne. Curnan. OOparnast cBs3b. [lonyueHue cUrHaaoB OoT HUGPPOBBIX TATYUKOB
(kacaHusi, pacCTOSIHHS, CBETA, 3BYKa U Ipyroro). [IpuMeps! HCroib30BaHus IPUHLIKIIA OOpAaTHOM
CBA3M B CHUCTEMax YIPABJICHHUS TEXHUYECKMMH YCTPOMCTBAMHU C IOMOILIBIO JATYUKOB, B TOM
qucie B pOOOTOTEXHUKE.

[Ipumeppl  poOOTH3UPOBAHHBIX CHUCTEM  (cHUCT€Ma  yNpaBICHUS  JBI)KEHHEM B
TPaHCIIOPTHOM CHCTEME, CBapoyHas JMHUS aBTO3aBOJa, aBTOMATU3MPOBAHHOE YIIpaBJICHUE
OTOIUICHMEM [OMa, aBTOHOMHAs CUCTEMa YIPaBJICHHUsS TPAHCIOPTHBIM CPEICTBOM M JIPYyrue
CHUCTEMBI).

HNHpopManoHHBIE TEXHOJIOTHH

DJIeKTPOHHBbIE TAOTUIIBI

[TonsiTue 00 351eKTPOHHBIX Tabnuuax. THMBI JAHHBIX B sS4YeHKax 3JEKTPOHHOW TaOJIUIBI.
PenaktupoBanue u popmatupoBanue Tadnuu. BerpoeHnble QyHKIMM I TOMCKa MAaKCUMyMa,
MUHHMYMa, CYMMBI W cpenHero apudmerundeckoro. COpTHpOBKAa JTaHHBIX B BBIICICHHOM
nuana3one. Iloctpoenune aumarpamm (TUCTOTpamMma, KpyroBas JAMarpaMma, TOYeudHas
nuarpamma). Beibop tumna quarpamMmsl.

[TpeoOpa3zoBanue Gpopmyn npu konupoBaHuu. OTHOCUTEIbHAS, AOCOMIOTHAS U CMEIIaHHAas
azpecanusi.

VY cn0BHbBIE BBIUMCIEHUS B 3JIEKTPOHHBIX Ta0iaumax. CyMMUpOBaHHUE U MOACUYET 3HAYCHUH,
OTBEYAIOIIUX 33JaHHOMY YycioBulo. OOpaboTka OonpmMX HAOOPOB HaHHBIX. YuCIEHHOE
MO/JICIUPOBAHKE B AJIEKTPOHHBIX TAOIUIIAX.

HNudopmannonHblie TEXHOJOTHM B COBPEMEHHOM 00111ecTBe

Ponbp MHpOpManMOHHBIX TEXHOJOTUI B pPa3BUTUM SKOHOMHMKU MHpa, CTPaHbl, pErHOHa.
OTKpbITBIE 00pa30BaTEIbHbIE PECYPCHI.

[Tpodeccun, cBsa3aHHble C WHGOPMATUKOM M HMHPOPMALMOHHBIMU TEXHOJOTUSMHU: BeO-
Tu3aiiHep, MPOrpaMMHUCT, pa3paboTYUK MOOWIBHBIX MPUIIOKEHUHN, TECTUPOBILUK, APXUTEKTOP
MIPOrpPaMMHOT0 OOecreueHusl, CIIeUaIiCT 110 aHAJTN3Y JaHHBIX, CACTEMHBIN aIMUHUCTPATOP.



IIVTAHUPYEMBIE PE3YJIbTATDBI OCBOEHUA ITPOI'PAMMBbI 11(0)
NH®OPMATHUKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUSA

N3yuenne MHPOPMATUKH HAa YPOBHE OCHOBHOIO 0OLIEro oOpa3oBaHUS HAIpPaBICHO Ha
JOCTH)KEHUE OO0YYarOIUMUCS JIMYHOCTHBIX, METAIpPEIMETHBIX U IPEIMETHBIX pPe3yJIbTaTOB
OCBOCHHS COJIEPKAHUS yUeOHOTO MpeIMETa.

JIMYHOCTHBIE PE3YJIBTATHI

JIMuHOCTHBIE pe3ysbTaThl MMEIOT HANpPaBJIEHHOCTb HAa pELICHHME 3a/Jad BOCIUTAHMI,
Pa3sBUTHS U COLMATIM3ALMH 00yUaIOIIUXCsl CPEICTBAMU Y4EOHOT0 IpeIMeTa.

B pesynbrare m3ydeHus WHPOPMATHKHA HAa YPOBHE OCHOBHOTO OOIIET0 OOpa3oBaHHS Yy
oOyuaromierocst Oynyt c()opMHUpPOBAHBI CIEIYIONINE TUYHOCTHBIE PE3YJIbTAThl B YACTH:

1) maTpruoTH4YeCKOro BOCIIUTAHUSA:

LIEHHOCTHOE OTHOLIEHHE K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUUYECKOMY U HAyYHOMY
HaCJIe/INI0, TIOHUMaHNe 3HaYeHHUsI MHPOPMATHKH KaK HAYKW B JKU3HU COBPEMEHHOTO OOIECTBa,
BJIAJICHHUE JIOCTOBEPHOW MH(OPMAIIUEH O TIEPEIOBBIX MUPOBBIX U OT€YECTBEHHBIX JOCTHIKEHHSIX
B oOsiacT MHGOPMATUKU U MH(OPMAIIMOHHBIX TEXHOJOIMH, 3aMHTEPECOBAHHOCTh B HAYUHBIX
3HaHUAX O HUPPOBON TpaHCPOPMALIMU COBPEMEHHOIO OOIIIECTBA;

2) NyXOBHO-HPAaBCTBEHHOI0 BOCIIUTAHUS:

OpUEHTAIMsl Ha MOpAJIbHbIE IIEHHOCTH M HOPMBI B CUTYal[MsiX HPAaBCTBEHHOI'O BbIOOpA,
TOTOBHOCTh OLICHMBATh CBOE MOBEJICHHE U IMOCTYNKH, a TAaKXKe IMOBEACHUE M MOCTYIKHU APYrHX
Jqroiell C TMO3UIMHM HPABCTBEHHBIX M IPABOBBIX HOPM C YYETOM OCO3HAHUS HOCIEICTBHM
[IOCTYIKOB, AKTUBHOE HENPUSITUE aCOLIMATIBHBIX MOCTYIKOB, B TOM uucie B IHTepHeTe;

3) rpakIaHCKOr0 BOCIIUTAHMS:

IIPEJICTAaBICHUE O COLMAJBHBIX HOpPMax M IPaBWJIAX MEXKIMYHOCTHBIX OTHOIICHHUH B
KOJIJIEKTHBE, B TOM YHCJIE€ B COLMAIBbHBIX COOOIIECTBaX, COOIIOAEHNE MpaBuil OE30MaCHOCTH, B
TOM YHCJIE€ HAaBBIKOB 0€30I1aCHOTO MOBEACHUSI B HHTEPHET-CPEJle, TOTOBHOCTh K pa3HOOOpa3HOM
COBMECTHOM JI€ATEIbHOCTU MPU BBHIIOJHEHUM Y4€OHBIX, MO3HABATEIbHBIX 3a/a4, CO3JaHUU
y4eOHBIX MPOEKTOB, CTPEMJIEHHWE K B3aMMOINOHUMAHHIO M B3aMMOIIOMOIIM B IPOLECCE 3TOM
y4eOHOI 1eATeIbHOCTH, TOTOBHOCTh OLIEHUBATh CBOE MOBEJCHHUE U MOCTYNKH CBOUX TOBapHUIIEeH
C MO3UIIMH HPaBCTBEHHBIX U MIPABOBBIX HOPM C YUETOM OCO3HAHMSI IIOCIIEICTBUI MOCTYIIKOB;

4) neHHOCTeH HAYYHOI0 MO3HAHMA:

c(OPMHPOBAHHOCTh ~ MHPOBO33PEHUECKHX  MpejacTaBieHudt 00  uHpopMmaiuu,
UHPOPMALIMOHHBIX Ipoleccax U WHGOPMAIMOHHBIX TEXHOJIOTUSAX, COOTBETCTBYIOIIMX
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKHU U OOIECTBEHHOW MPAKTUKU U COCTABJISIONINX 0a30BYIO
OCHOBY JJIsl TOHUMaHUS CYIIHOCTH HAYYHON KapTHHBI MHUPA;

UHTEpeC K OOyYEHHMIO M TO3HAHUIO, JI0003HATEIbHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
camM000pa30BaHHI0, OCO3HAHHOMY BbIOOpPY HAIPaBICHHOCTU U YPOBHs 00y4eHUs B JalibHEHIIEM;

OBJIaJICHUE OCHOBHBIMU HAaBBIKAMHU HCCIIEIOBATENIbLCKON JESITENbHOCTH, YCTaHOBKAa Ha
OCMBICJICHHE ONBITa, HAONIOEHUN, MOCTYNKOB U CTPEMJIEHHWE COBEpPIIEHCTBOBATh IIyTH
JOCTH>KEHUS! MHMBHIyaJ IbHOTO M KOJJIEKTUBHOTO OJ1aromnoyyus;

cOPMHPOBAHHOCTh ~ MH(MOPMALMOHHOW  KYJABTYpPbl, B TOM  YHCJIE€  HAaBBIKOB
CaMOCTOSITENIbHOM pabOThl ¢ Y4EOHBIMH TEKCTaMH, CIIPABOYHON JINTEPATYypOH, pa3HOOOpa3HBIMU
cpeacTBaMu MH(GOPMALMOHHBIX TEXHOJIOTUH, a TaKKe YMEHHUS CaMOCTOSITENIbHO OINpeAessiTh
LIEJId CBOEro OOydeHus, CTaBUThb U (OpMYIMpPOBaTh A ceds HOBbIE 3ahayM B yuéde u
MIO3HABATEIILHON JEATENBHOCTH, pa3BUBaTb MOTHUBBI U MHTEPECHl CBOEH I103HABATEIBLHOMN
NeSITeIbHOCTH;



5) popmupoBaHus KyJbTYPbI 310POBbSA:

OCO3HAaHHE LIEHHOCTH >KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K CBOEMY 3/10POBbIO, YCTAaHOBKA
Ha 3JI0pOBBII 00pa3 *XHM3HHM, B TOM YHUCIE U 32 CUYET OCBOEHHUS W COOIOAEeHUs TpeOOBaHUI
0e30MacHOM KCIUTyaTallluy CPeICTB HHHOPMAIIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTUI;

6) TPy10BOT0 BOCIIUTAHMS:

MHTEpEC K NPAKTUYECKOMY M3YyUEHHIO MpodeccHii U Tpyaa B cdepax mpodeccnoHaIbHOR
NEeSITeIbHOCTH, CBS3aHHBIX C HMH(OPMATHKOW, MPOrpaMMHUPOBAHUEM M WH(POPMALMOHHBIMU
TEXHOJIOTUSIMU, OCHOBAaHHBIMHU Ha JIOCTH)KEHUSAX HAYKH WH(GOPMATUKU U HAYYHO-TEXHUYECKOTO
nporpecca;

OCO3HAHHBII BBIOOP W TOCTPOCHUE WHAMBHIYAIbHOH TPAaeKTOpUU OOpa30BaHHUS U
KU3HEHHBIX TJIAHOB C YYETOM JIMYHBIX U OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEIH;

7) IKOJI0rH4eCKOro BOCIMTAHMS:

OCO3HaHHE MI00ATLHOTO XapaKkTepa SKOJOTHUYECKUX MPOOJIeM U IMyTe X pelIeHus, B TOM
yHclie ¢ Y4ETOM BO3MOKHOCTEN MH(POPMALIMOHHBIX M KOMMYHHMKAI[MOHHBIX TEXHOJIOTHIA;

8) amanranum oOydamomerocsi K H3MEHSIONIMMCH YCJOBHUSIM COLHMAJBHOH U
MPUPOJIHOM Cpe/bl:

OCBOEHHE OOYyYaIOUIUMUCS COLMATBHOIO OIbITa, OCHOBHBIX COIIMANBHBIX POJICH,
COOTBETCTBYIOIIMX BEIyLIEH JEeATEJIbHOCTH BO3pacTa, HOPM U MpaBuUi OOLIECTBEHHOI'O
noBeJeHHA, (POPM COIMATBHOM JKU3HU B TPYIIAX ¥ COOOIIECTBAX, B TOM YHCIIE CYIIECTBYIOMINX
B BUPTYaJIbHOM IIPOCTPAHCTBE.

METANPEAMETHBIE PE3YJIbTATDHI

MeranpeameTHble pe3yibTaTbl OCBOEHHS MpOrpaMMbl MO HHGOPMATUKE OTPaKaroT
OBJIAJICHUE YHUBEpCaIbHBIMU yueOHBIMU JNENCTBUAMU — [I03HABATEIIbHBIMH,
KOMMYHUKATUBHBIMU, PETYJIATUBHBIMH.

Ilo3naBaTebHbIE YHHBeEPCAJIbHbIE YUeOHbIE 1eHCTBUS

ba3oBble JJornyeckne 1eMCTBUS:

YMEHHE OIpeaessaTh MOHITHUS, CO3/1aBaTh O0O0OOIEHUs, YCTaHABIMBATh aHAJOTHH,
KJIaCCU(UIIUPOBATh, CAMOCTOSTENBHO BBIOMPATH OCHOBAHUS M KPUTEPUU JUIsl KiIacCU(UKALINM,
yCTaHaBJ'II/IBaTI) HpI/ILII/IHHO-CJ'IGI[CTBCHHI)Ie CBiA3H, CTpOI/ITI) JIOTUYECCKHUC paCCY)KI[GHI/ISI, JecJlIaTb
YMO3aKII04YeHUs (MHAYKTUBHbIE, IEAYKTUBHBIE U 110 aHAJIOTHUHN) U BHIBOJIBI;

YMEHHE CO371aBaTh, IPUMEHATH U MPEOOPA30BBIBATH 3HAKH M CUMBOJIBI, MOAETH M CXEMBI
JJISL pemeHI/m y‘-Ie6HBIX M IIO3HABAaTCJIbHBIX 3aJ/1a4;

CaMOCTOSITENIbHO BBIOMpATh CHOCO0 pemieHus y4eOHOW 3amaur (CpaBHUBATh HECKOJIBKO
BapHAHTOB peIIeHMs, BHIOMpaTh HambOoJee TMOAXOMAMMA C Y4ETOM CaAMOCTOSITEIBHO
BBIJICTICHHBIX KPUTEPHUEB).

Ba3oBble ucciaenoBaTelbcKue AeiicTBHUS:

bopMyIUPOBaTh BOMPOCH], (PUKCUPYIOIINE pPa3pblB MEXKIY pPeaTbHBIM M JKeJaTeIbHBIM
COCTOSTHUEM CHUTYAIlNH, 00BEKTa, 1 CAMOCTOSATEIHHO YCTaHABIMBATH HCKOMOE H JIAHHOE;

OIICHMBATh HA TMPUMEHHMOCTh U JOCTOBEPHOCTH WHGOPMAIUIO, MOIYYCHHYIO B XOJe
HCCIICTOBAHUS;

MPOTHO3UPOBATh BO3MOXXHOE JIAJIbHEHINIEe pa3BUTHE TPOIECCOB, COOBITUM W UX
MOCIIEACTBYSI B aHAIOTUYHBIX WIIM CXOJHBIX CUTYaIUAX, a TAK)KE BBIABUTATDH MPEATIOIOKEHHS 00
nux pa3BI/ITI/II/I B HOBBIX yCJIOBI/I}IX 1 KOHTCKCTax.

Patora ¢ undopmaunmeii:



BBISBJIATH JeUIUT HH(DOPMAIIMK, JAHHBIX, HCOOXOAUMBIX ISl PEIICHUS TOCTaBICHHON
3a7a4H;

NPUMEHSTh Pa3MYHbIC METOJbI, MHCTPYMEHTHI W 3allpoChl TMPU TIOUCKE U OTOOpe
uH(GOPMAIlMKM WM JaHHBIX W3 HMCTOYHHKOB C YYETOM INPEUIOKCHHOW YYeOHOW 3aaadd U
3aJJaHHBIX KPUTCPHUCB;

BBIOMpaTh, AHAIM3MPOBATh, CUCTEMATH3UPOBATH M HWHTEPIPETUPOBATH WHPOPMAIUIO
pa3IMYHBIX BUJOB U (DOPM IMIPEICTABICHHUS,

CaMOCTOSITCNIbHO BBIOMpaTh ONTUMAJIbHYIO (OopMy MpeacTaBiecHUs HWHOOPMALHUUA U
WUTIOCTPUPOBATH peliacMble 3a7aui HECIIOKHBIMU CXeMaMH, JTharpaMMaMiy, HHOU TpaduKod U
UX KOMOMHALMSAMU;

OIICHUBATh HANEKHOCTh MH(OPMAIMU IO KPUTEPHUSAM, MPEIJIOKEHHBIM YUUTEIEM WU
c(hOpMYJIMPOBAHHBIM CAMOCTOSTEILHO;

3¢ (HEeKTHUBHO 3aIIOMUHATH U CUCTEMATH3UPOBATh HH(POPMAIIHIO.

KoMMyHuUKaTHBHBbIE YHHMBepcaabHble yueOHbIe AeiicTBUSA

Oo0wmenne:

COIIOCTABJIATh CBOM CYXIEHHMS C CYXACHUSAMH JIpYIMX YYacTHUKOB JMajora,
OOHapY>KUBATh PA3IMYKME U CXOJICTBO O3HIINH;

HY6J'II/I‘-IHO MMpEaACTaBJIATH PE3YIbTATBL BBIIIOJTHEHHOI'O OIIbITa (BKCHepI/IMeHTa,
UCCIIEIOBaHUs, IIPOEKTA);

CaMOCTOSITENIbHO BBIOMpaTh (hopMaT BBICTYIJIEHMS C Y4ETOM 3ajjad Ipe3eHTAluu U
ocobeHHoCTEH aAyaAuTOpPUN U B COOTBECTCTBHUU C HUM COCTABJIATH YCTHBIC U TMCbMCHHBIC TCKCTEI C
HCIIOJIb30BAHUEM UIIIOCTPATUBHBIX MATCPUAJIOB.

CoBMmecTHasl 1eSITEILHOCTD (COTPYAHHYECTBO):

NOHUMAaTh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW M MHIUBUIYaJIbHONH pabOThl IpU
pelIeHNH KOHKPETHON POo0OJIeMbl, B TOM YHUCJIE€ TP CO3/IaHUU UHPOPMAIIMOHHOTO MPOIYKTa;

IPUHUMAThH 1I€JIb COBMECTHON HMH(OpPMALMOHHOW AedTeIbHOCTH MO cOopy, 0OpaboTke,
nepenaye, popmanuzanuu MHGOPMALKUU, KOJUIEKTUBHO CTPOUTH JIEHCTBHA MO €€ JOCTH)KEHUIO:
pacrpeeNaTh poJii, T0roBapuBaThCs, 00CYKIaTh MPOLIECC U PE3yJIbTaT COBMECTHOM paldoThI;

BBITMOJHATh CBOIO 4YacTh pabOThl ¢ MH(popMmanuend wiv MHPOPMAIMOHHBIM MPOIYKTOM,
JOCTHUTasi KAYECTBEHHOTO pe3yiibTaTa 10 CBOEMY HAIIPABICHHUIO U KOOPIMHUPYS CBOM JEHCTBHUS
C IpyT'MMH YJI€HaMU KOMaH/Ibl;

OLIEHUBATh KaueCTBO CBOETO BKJIaJa B OOIINN HH(POPMALIMOHHBIM TPOAYKT MO KPUTEPHSIM,
CaMOCTOSITENIbHO CPOPMYITUPOBAHHBIM YYaCTHUKAMU B3aMOJICHCTBHS;

CpaBHHUBATL PE3YIbTATBl C HCXOHHOfI 33}13‘1617[ 1 BKJIaJd KaXaoro 4ji€Ha KOMaHJbl B
JOCTIDKEHUE PE3yNbTaTOB, Pa3leiisiTh c(epy OTBETCTBEHHOCTH U TMPOSBIATH TOTOBHOCTh K
NPEOCTaBICHUIO OTUETA Mepe]] TPYIIOH.

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA

Camoopranuzanus:

BBISIBIISITH B )KU3HEHHBIX U YUEOHBIX CUTYAIMSIX MPOOIeMbl, TpeOYIOIINE PELICHHUS;

OpUEHTUPOBAThCA B PA3IMUHBIX MOJIXOJAaX K MPUHATHIO pelleHui (MHIUBUIYyaTbHOE
MPUHSITHE PELIEHUH, IPUHATHE PEIICHUN B IPYIIIE);

CaMOCTOSITENIbHO COCTaBIISITh QJITOPUTM pelleHHs 3aJa4yd (WM ero 4acTb), BbIOMpPATh
crnoco0 pemeHus y4yeOHOW 3amaud ¢ Y4€TOM HMMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOXHOCTEH, apryMEHTHPOBATh NpeAIaracMble BAPHAHThI PEIICHUH;



COCTaBJIATh IUIAaH JeHCTBUH (IUIaH peaau3alMd HaMEYEHHOIO ajirOpUTMa pEIeHHs),
KOPPEKTHPOBATH MPEUIOKEHHBIN aIrOPUTM C YIETOM HOJTYUYECHHUSI HOBBIX 3HAHHUIA 00 M3ydyaeMoM
00BEKTE;

JienaTh BbIOOp B YCJIOBHUSIX MPOTUBOPEYMBON MHPOpMaLuu U OpaTh OTBETCTBEHHOCTbH 3a
peleHue.

CamoKoHTpOJIb (peduiekcusi):

BJIAJIETh CIOCOOAMU CAMOKOHTPOJISL, CAMOMOTHBAIIMH U peIIeKCUH;

JlaBaTh OLIEHKY CUTYallMH U IIPEJIarath IUIaH €€ U3MEHEHUS;

YUUTBHIBaTb KOHTEKCT M MPEABUACTH TPYJHOCTH, KOTOpPBIE MOTYT BO3HUKHYTb IIpU
pemeHnH yueOHOM 3aauu, aJalTHPOBATh PEIIEHUE K MEHSIOMIMMCS 00CTOSTEILCTBAM;

OOBSICHATh TPUYMHBI JOCTIDKEHHS (HEIOCTHMIKEHHUS) pe3yJabTaToB HH(GOPMAIIMOHHON
NeSITEeIbHOCTH, J1aBaTh OLIEHKY IPUOOPETEHHOMY OMNBITY, YMETb HAaXOIUTh IO3UTHUBHOE B
IIPOU30UIEIIEH CUTYalNH;

BHOCHUTb KOPPEKTHUBBI B JI€ATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB, U3MEHUBLIMXCS
CUTYallul, YCTAaHOBJIEHHBIX OLIMOOK, BOZHUKILIUX TPYAHOCTEMH;

OLICHUBATh COOTBETCTBUE PE3YJIbTaTa LEIH U YCIOBUAM.

9OMOIHOHAJIBHBLIH HHTELJIEKT:

CTaBUTh ce0s1 HA MECTO JIPYroro 4ejaoBeKa, IOHUMAaTh MOTUBBI U HAMEPEHUS APYroro.

IIpunsTHe ceds1 M APYrux:

OCO3HaBAaTh HEBO3MO)KHOCTb KOHTPOJIMPOBATH BCE BOKPYT AAXKE B YCIOBMSX OTKPBITOIO
JocTymna K JII00bIM 00bEMaM HHGOpMAIUH.

IMPEAMETHBIE PE3YJIBTATHBI

K koH1y o0ydenus B 7 kjaacce y odyyaromerocst 0y1yT copMHpPOBAHBI CAETYIONINE YMEHUS:

MOSICHATH HAa NMPUMEPAX CMBICH MOHATUI «MH(pOpMaLUs», «MH(POPMALMOHHBIN MPOIIECC),
«o0paboTka nHGOpMALIHKY, «XpaHEHUE HH(DOPMAITUNY, «TIepenada nHHopMaIuny;

KOJMPOBaTh M JIEKOJMPOBATh COOOIIEHHs IO 3a/JaHHBIM IpaBUIIaM, JEMOHCTPUPOBATH
NOHUMaHHE OCHOBHBIX TPUHIMIIOB KOJAMPOBAHUSA HMH(OpPMAIMK  PA3IUYHON  HPUPOIBI
(TekcToBOil, rpaduueckoil, ayano);

CpaBHUBATh JJIMHBI COOOIICHWH, 3alMCaHHBIX B PA3JIMYHBIX al(aBUTaX, ONEPUPOBATH
€IMHUIIAMH U3MEepEeHUst HHYOPMAITMOHHOTO 00BbEMA M CKOPOCTH NEpeaayy JaHHbIX;

OLICHMBaTb M CpPaBHUBATh pa3Mepbl TEKCTOBBIX, TpaHUueCKUX, 3BYKOBBIX (HaillioB U
BU1€0(aNTIOB;

NPUBOJIUTH TIPUMEPHl COBPEMEHHBIX YCTPONCTB XpaHEHHS M Tepeadd HWHGOpMAIHH,
CpaBHUBATh UX KOJMUYECTBEHHBIE XapaKTEPUCTUKH;

BBIJICJIATE OCHOBHBIE ATAIlbl B HICTOPUH M MIOHMUMATh TEHIECHIIMH Pa3BUTHs KOMITBIOTEPOB U
MIPOrpaMMHOTO 00€CTICUCHHST;

MojlyyaTb M HCIIOJIb30BaTh HMH(MOPMALMI0O O XapaKTePUCTHKAX MEPCOHAJIbLHOTO
KOMITbIOTEpPA U €r0 OCHOBHBIX 3JIeMEHTaX (IpOIeccop, ONepaTHUBHAs MaMATh, J0JTOBPEMEHHAs
namsTh, yCTPOICTBa BBO/Ia-BhIBO/IA);

COOTHOCUTD XapaKTEPUCTUKHU KOMIIbIOTEPA C 33/1a4aMU, PEIIA€MbIMH C €r0 MOMOUIBIO;

OpPUEHTUPOBATHCS B UEPAPXUUECKON CTPYKTYype (ailioBoi cuCTEMBI (3aIIUCHIBATH MOJHOE
ums ¢aita (katanmora), myTh K ¢aily (karajory) mo HMMEIOLIEeMYCs ONUCaHHio (ailnoBoit
CTPYKTYpPbI HEKOTOPOT'O HH(POPMAITMOHHOTO HOCUTEIS);



pabotatb ¢ (alIOBOM CHCTEMON MEPCOHATBHOTO KOMIIBIOTEpAa C HCIOJIb30BAHUEM
rpadpuueckoro  umHTepdeiica, a  UMEHHO:  CO3/aBaTh, KONUPOBaTh, IEpPEeMeIIaTh,
NIEPEUMEHOBBIBATH, YIAIATh U apXUBUPOBATH (hailsibl U KaTaJOTH, UCIIOJIB30BaTh AHTUBUPYCHYIO
porpaMmmy;

NPEJCTaBISATh  PE3yNbTaThl CBOEW  JEATEIIBHOCTH B  BUAE CTPYKTYPHUPOBAHHBIX
HUIUTIOCTPUPOBAHHBIX JOKYMCHTOB, MYHBTHMGHHfIHBIX HpCSCHTaL{I/If/’I;

uckate wuHpopmammo B HWHTepHere (B TOM 4YHClie, MO KIIOYEBBIM CIIOBaM, IO
M300paXeHHI0), KPUTUYECKU OTHOCUTHCS K HalJJIeHHON MH(OpMAallUK, OCO3HABAs ONACHOCTD IS
JUYHOCTH W OOIlNecTBa pPacHpoCTpPaHEHUs BPEIOHOCHOM uHGOpMalNUd, B TOM YHCIE
AKCTPEMUCTCKOI'O U TEPPOPUCTHUECKOTO XapaKTepa;

IIOHMMATb CTPYKTYPY aJIpECOB BEO-PECYpPCOB;

MCIIOJIb30BaTh COBPEMEHHBIE CEPBUCHI MHTEPHET-KOMMYHUKAIIHIA;

coOmogarh  TpeboBaHMsi ~ 0€30MACHON  AKCIUTyaTallMM  TEXHUYECKUX  CPEICTB
MH(POPMALMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH, COONIIO/IATh CETEBOM ITHKET, 0a30BBIC
HOPMBI HH(POPMALMOHHOW STHKH H MpaBa Mpu padoTe ¢ MPUIOKEHUSIMH Ha JTIOOBIX yCTPOHCTBAaxX
u B lHTepHeTe, BoIOMpATh O€30MacHbIe CTPATETHH MMOBEICHHS B CETH;

MPUMEHSTh METO/AbI NTPOGUIAKTUKYA HEraTUBHOTO BIUSHUS CPEICTB MH(GOPMAIMOHHBIX U
KOMMYHUKAIIMOHHBIX TEXHOJIOTHI Ha 3J0POBLC MMOJIB30BATCIIA.

K koniy o0yuenus B 8 ki1acce y odyuaromierocst OyayT cOpMUpPOBaHBI CIASAYIOIINE YMEHHUS:

NOSICHATh HA TMpHUMepax pa3Iuyusi MEXAY T[O3MIUOHHBIMA M HEMO3UIMOHHBIMU
CHUCTEMaMHU CUUCIICHUS;

3alUChIBaTh U CpaBHHUBAThH 1eibie yucia oT 0 mo 1024 B pa3nuyHBIX TO3UIIMOHHBIX
CUCTeMaxX CUucClIeHHs (C OCHOBaHUAMHU 2, 8, 16), BHIMOIHATH apupMETHUECKHUE OTepaIii Hal
HUMU;

pPacKpbIBaTh CMBICII TIOHSTUN «BBICKA3bIBAHUEY, IOTHYECKAas OIMEpaIusy, «JIOTUYECKOe
BBIPOKECHHEY;

3aMKChIBAaTh JOTMYECKHE BBIPAKEHUS C WCIOJB30BaHWEM IU3IBIOHKIIUU, KOHBIOHKIIUU U
OTPUIIAHUS, OMpPENeIsITh HMCTUHHOCTh JIOTUYECKUX BBIPAKEHUH, €CITM H3BECTHBl 3HAYCHUS
UCTUHHOCTH BXOJSIIIAX B HErO TMEPEMEHHBIX, CTPOUTH TAOIUIIBI UCTHHHOCTH JUIS JIOTHYECKHUX
BBIPAKECHMI;

PacKpbIBaTh CMBICH TOHSTHNA «UCHOIHUTENDBY, «AITOPUTMY», «IpOrpaMMmay, MOHHUMAas
pasHUIly MEXAY yIoTpeOIeHHeM dTHX TEPMUHOB B OOBIIEHHOW peur U B UHGOPMATHKE;

OTHUCHIBATh AJTOPUTM PEIICHMs 3aJladdl Pa3IUYHBIMH CIIOCOOaMH, B TOM YHWCJIE B BUJC
OJIOK-CXEMBI;

COCTaBIISITh, BBITIONHATh BPYYHYI0O M Ha KOMIBIOTEPE HECIOXKHBIE aNTOPUTMBI C
WCIIOJIb30BAaHNEM BETBIICHUN W IUKIIOB JUIS YIIPABJICHHS HCIOIHUTENSIMH, TAKUMH Kak Po0or,
Yepenamka, YepTEKHUK;

WCIIOJTH30BaTh KOHCTAHTHI W TIEPEMEHHBIC PA3JIMYHBIX THIOB (YHUCIOBBIX, JOTHYECKHUX,
CHUMBOJIBHBIX), & TAK)KE COJIEPIKaIINe UX BBIPAKECHUS, UCTIONB30BaTh OMEPaTop MPUCBAUBAHUS;

MCIIONIL30BAaTh MPH pa3pabOTKe MPOrpamMMm JIOTHUECKUE 3HAYCHHUS, OTIEPAIlMH U BBIPAKEHUS
C HUMU;

aHAJTM3UPOBATH MPE/JIOKEHHBIE aJITOPUTMBI, B TOM YHCIIC ONPEALIISITh, KAaKUE Pe3yabTaThl
BO3MOJKHBI TIPU 33JJAHHOM MHO>KECTBE CXO/IHBIX 3HAUCHUH;

CO3/1aBaTh U OTJIAXKUBATh MPOTPaMMBbI Ha OJHOM U3 s3BIKOB MporpammupoBanus (Python,
C++, Tlackans, Java, C#, llIkonpHBIN AJNTOpUTMHYECKHH SI3BIK), pean3yromue HECIO0KHbBIE



QITOPUTMBI 00Pa0OTKM YHUCIIOBBIX JAHHBIX C HCIOJIB30BAaHHEM IIMKIOB M BETBJICHUH, B TOM
YUCIEe PpEeAM3YIOIINEe MPOBEPKY NEIMMOCTH OJHOTO IIEJIOr0 4YHClIa Ha JApPYroe, MpPOBEPKY
HATYpaJIbHOTO YUCIIAa HAa IPOCTOTY, BBIACICHHUS HU(P U3 HATYPATHHOTO YUCIIA.

K xoniy o0yduenus B 9 kiacce y ooydarorierocs 0yayT copMUpOBaHbI CISTYIOIINE YMECHHUS:
pa30uBaTh 3a7a4d Ha TOJ33Ja4H, COCTABISTh, BBIMOIHITH BPYYHYIO M Ha KOMITBIOTEpPE
HECJIO)KHBIE aJTOPUTMBI C HCIIOJB30BAHHEM BETBJIICHHM, IIMKJIOB M BCIIOMOTAaTEIbHBIX
QITOPUTMOB JIJIsl YIIPABJICHUS UCIIOTHUTENIAMHU, TakuMu Kak Po6ot, Uepenarika, UepTEXHUK;

COCTaBJISITh M OTJIAXKHUBATh NMPOTPAMMBbI, PEAIU3YIONINE TUIIOBbIE aIrOpPUTMbI 00pabOTKU
YHCIIOBBIX TOCIIEIOBATEIILHOCTEH MM OJJHOMEPHBIX YHCIIOBBIX MAaCCUBOB (TIOMCK MaKCUMYMOB,
MUHUMYMOB, CYMMBbI WJIM KOJIMYECTBA SJIEMEHTOB C 3a/JIaHHBIMH CBOWCTBAMH) Ha OJIHOM W3
s3b6IKOB mporpammupoBanus (Python, C++, ITackans, Java, C#, I1IKoIbHBIH AJITOPUTMHYCCKHIA
S3bIK);

PacKpBIBaTh CMBICI TTOHATHH «MOJIEIBY, «MOJCIIMPOBAHKEY, ONPEACIATh BUIABI MOJICIICH,
OLICHUBATh aJIEKBATHOCTb MOJIEIIN MOJEIUPYEMOMY OOBEKTY U LIEISAM MOJICIUPOBAHUS;

MCIIONIE30BaTh Tpadbl U IEPEBbs A MOJICIHUPOBAHUS CUCTEM CETEBOM M HepapXUdyecKou
CTPYKTYpPBbI, HAXOUTh KpaTyalimuii nyTs B rpade;

BbIOMpaTh CHOCOO IMPEACTaBICHUS JAHHBIX B COOTBETCTBUM C IIOCTaBJICHHOM 3ajadeit
(TabnuIbl, cXeMbl, TpadUKH, TUArPaMMBbI) C UCITOJIB30BAHHEM COOTBETCTBYIOIIUX ITPOTPAMMHBIX
CpencTB 00pabOTKH JIaHHBIX;

UCIIONIb30BaTh dJICKTPOHHBIE TaONHIBI JUisi 0OpaOOTKM, aHanu3a W BHU3yalU3allUdd
YHUCIIOBBIX JAHHBIX, B TOM YHCJE C BBIJCIICHUEM JHAla30Ha TaOJMUIGI U YIOPSIOYMBAHHEM
(COPTUPOBKOI1) €T0 2JIEMEHTOB;

co3daBaTh W TPUMEHATH B DIEKTPOHHBIX Tabnumax ¢GopMynsl Uisi pacuéToB C
UCIIONIb30BAaHUEM BCTPOCHHBIX apupMeTHUYeCKUX (QYHKIUH (CyMMHUpDOBaHME U TMOJCYET
3HaUEHUM, OTBEYAIOIIMX 33/JlaHHOMY  VYCIOBHUIO, CpeAHee apu(pMEeTHUecKoe, IOUCK
MaKCUMaJIbHOTO W MHHUMAJIBHOTO 3HAYEHHs), aOCOTIOTHOW, OTHOCHTEIIBHOW, CMEIIaHHOU
aZipecaruu;

UCIIONIb30BaTh DJJIEKTPOHHBIC TAOMHIIBI IS YUCIEHHOTO MOJETHPOBAHUS B MPOCTHIX
3a/1a4ax U3 pa3HbIX MPEIMETHBIX 00sacTeil;

UCIIOJIb30BaTh COBPEMEHHBIC HWHTEPHET-CEPBUCHI (B TOM YHCIE KOMMYHHUKAIIHOHHBIC
CEpBHCHI, OONAYHbIE XPAHWUIUIIA JAHHBIX, OHJIAMH-MPOTpaMMbl (TEKCTOBBIE M Tpaduueckue
PEIaKTOPBI, Cpebl pPa3pabOTKH)) B yueOHON U MOBCEHEBHOM NESTENbHOCTH;

MPUBOJUTh TPHUMEPHI  HCIIOIB30BAaHUS TeOMH(OPMAIMOHHBIX CEPBHCOB, CEPBHCOB
TOCYJapPCTBEHHBIX YCIyT, 00pa30BaTEIbHBIX CEpBUCOB VMHTEpHETa B y4eOHON M MOBCEIHEBHOM
JESITEIIbHOCTH;

UCIIONB30BAaTh  PA3IMYHBIE CPEICTBA 3alUTBl OT BPEJOHOCHOTO MPOTPAMMHOIO
o0ecrnievyeHus, 3aluiiaTh NepPCOHANBbHYI0 HH(GOPMAIIMIO OT HECAHKIIMOHUPOBAHHOIO JOCTYyMa U
€ro IMOCHEACTBUM (pasriamieHus, IOJMEHbI, YTpaTbl JAaHHBIX) C Y4ETOM OCHOBHBIX
TEXHOJIOTHYECKUX M COIHAILHO-TICUXOJOTHYECKUX ACIEKTOB HCIONb30BaHUs ceTH WHTepHeT
(cereBass aHOHMMHOCTH, ITU(PPOBOI cJell, ayTeHTHYHOCTh CYOBEKTOB U PECYpPCOB, OMACHOCTH
BPEJIOHOCHOTO KO/1a);

pacro3HaBaTh TIONBITKA W TMPEAYNPEeKIaTh BOBJICUYCHHUE Cce0S W OKPYKAOIUX B
JNECTPYKTUBHBIE U KPUMHUHAJIbHBIE (POPMBI CETEBOW aKTUBHOCTH (B TOM 4HClIe KUOEpOYIIIHHT,
¢bumHr).



TEMATHYECKOE INTAHUPOBAHHUE
7 KJIACC

HaumeHoBaHue pa3iesioB U TeM

KoanuecTBo 4acoB

dueKkTpoHHbIE (LM (pPOBbHIE)

Ne i/ KoHnTpoJbHbIe
NMpoOrpamMmbl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI
Paznea 1. lndpoBasi rpaMOTHOCTH
11 Kommnbrorep — yHuBepcanbHOE YCTPOKUCTBO 2 bubnnorexa [JOK
' 00pabOTKH JaHHBIX https://m.edso0.ru/7f41646e
1.2 [Iporpammel u 1aHHbBIE 4 brbmmorexa LIOK
' pPOTp A https://m.edsoo.ru/7f41646e
1.3 KommnbrorepHsie cetn 2 bubmroreia LIOK
' P https://m.edsoo.ru/7f41646e
Hroro mo pazueny 8
Pa3nes 2. Teopernueckue 0CHOBbI HH(POPMATHKH
51 WNudopmanus n napopMamoHHbIe 5 bubmmnoreka HOK
' MPOIIECCHI https://m.edsoo.ru/7f41646e
bu6nmorexa LIOK
22 Hpexcrannenne uupopmaiin o https://m.edsoo.ru/7f41646e
Uroro no pazgeny 11
Pa3pnen 3. Un¢opmMannoHHbIE TEXHOJIOTUH
but6mmorexa [IOK
1 T 1
3 CRCTOBBIC AOKYMEHTH y https://m.edsoo.ru/7f41646e
bubnunoreka LIOK
3.2 K 4
OMIIBIOTEpHas rpaguica https://m.edsoo.ru/7f41646e
3.3 MynbTrMeNITHBIE TPE3EHTALINH 3 1 bubnmoreka [JOK



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

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

Htoro no pazneny 13
PeszepBHoe Bpems 2
OBILIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 34



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

8 KVIACC

HaumeHoBaHue pa3iesioB U TeM

KoanuecTBo 4acoB

dyeKkTpoHHbIE (LM (POBbLIE)

Ne i/ KoHnTpoJbHbie
NPOrpamMmbl Bcero o0pa3oBaTejbHbIE pecypchl
padoThI
Paszgea 1. Teoperuueckue 0CHOBbI HH(POPMATHKH
bubnunoreka LIOK
1.1 1
CHCTEMBI CHHCIHI 0 https://m.edsoo.ru/7f418516
1.2 DNeMEeHThI MaTEMaTUYECKON JIOTUKH 6 1 brbmmorexa LIOK
' https://m.edsoo.ru/7f418516
Htoro no paznemny 12
Pa3nes 2. AnropuT™Mbl 1 IpOrpaMMHpOBaHue
51 HcnonHuTeny U anropuTMsl. 10 1 bubmmnoreka [HOK
' AnropuTMHYECKHE KOHCTPYKIMN https://m.edsoo.ru/7f418516
bu6mmoreka IIOK
2.2 a
SR HPOTPAMMHPOBAHILA o https://m.edsoo.ru/7f418516
2.3 AHaM3 anropuTMOB 2 bubmroreia LIOK
' 3 AITOPHIMO https://m.edso0.ru/7f418516
Wroro no pazueny 21
PeszepBHOe Bpems 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 3



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

HaumeHoBaHue pa3iesioB M TeM

KoanuecTBo 4acoB

dueKkTpoHHbIE (LM (POBbLIE)

Ne i/ KoHnTpoJbHbIe
NPOrpamMmbl Bcero o0pa3oBaTejbHbIE pecypchl
padoThI
Pazgea 1. lndpoBasi rpaMOTHOCTD
11 I'moGanpHas cets IHTEpHET U CTpaTeTuu 3 Bbu6motreka [JOK
' 0E30MacCHOTO MMOBEICHUS B HEU https://m.edsoo.ru/7f41a7d0
1.2 Pabora B nH(pOpPMAIIMOHHOM MPOCTPAHCTBE 3 Bubmmorexa IOK
' pmatt pocTp https://m.edsoo.ru/7f41a7d0
Htoro no paznemny 6
Pa3nes 2. Teopernueckue 0CHOBbI HH(POPMATHKH
2.1 MopenupoBaHue KaKk METOJI IO3HAHKS 8 1 bubnuorexa LIOK
' OACTHPO © CTOATIOS https://m.edsoo.ru/7f41a7d0
Htoro no paznemny 8
Pa3nes 3. AnropuT™Mbl M IpOorpaMMHupoBaHue
3.1 Pa3zpaboTka anropuTMOB U TIpOrpamMm 6 1 bubmoreia LIOK
' >pabo OPHITMO porp https://m.edsoo.ru/7f41a7d0
but6mmorexa [IOK
3.2 2
¥mpagsetie https://m.edsoo.ru/7f41a7d0
Hroro mo pazneny 8
Paznen 4. UnopmManmoHHbIe TEXHOJIOTUH
bubnunorexa LIOK
4.1 C) 0 10
FICKTPOHHPIC TabIHIH https://m.edsoo.ru/7f41a7d0
4.2 HNudopmanroHHbIe TEXHOJIOTHH B 1 bubmuotexa [JOK



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

COBPEMEHHOM OOIIECTBE

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

Wroro no pazueny 11
Pe3epBHOE Bpems 1
OBILEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34



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




IHOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KounyecTBO 4acoB JIeKTPOHHBbIE HU(POBHIE
Ne i/ Tema ypoka KoHuTposbHuble oOpa3oBaTeJibHbIE
Beero padoThbI pecypchl
Kommnbrorep — yHuBepcanbHoOe
BBIYUCIIUTENIbH TPOMCTB
1 pa60TC;I0HIeeHe Hzenz((:)l“l}))(:lM(lz\/[e.O’}eXHHKa 1 brbmmorexa LIOK
https://m.edsoo.ru/8a1521d2
0€30IMaCHOCTH U TIPaBHJIa PaOOTHI HA
KOMITBIOTEpE
5 Hcropus u coBpeMEHHbIE TEHICHIINT 1 bu6nmorexa LIOK
Pa3BUTHS KOMIIBLIOTCPOB https://m.edsoo.ru/8al523ee
3 [IporpaMMHOe obecrieueHue KOMIBIOTEPA. 1 bubnnorexa [JOK
[TpaBoBas oxpaHa MporpamMM M JaHHBIX https://m.edso0.ru/8a152826
4 @aitnpl ¥ nanku. OCHOBHBIE ONEPALUU C 1 bubmmnoreka HOK
daiinamMu 1 nankaMu https://m.edsoo.ru/8al52a74
5 ApxuBanus naHHbIX. Mcnonas3oBanue 1 bu6nmorexa LIOK
pOrpaMM-apXHBaTOPOB https://m.edsoo.ru/8al52cfe
6 KommnbrorepHbie BUPYChl U AHTUBUPYCHBIE 1 bubnmnoreka [JOK
IPOrpamMMbI https://m.edsoo.ru/8a152f74
7 Kommnsrorepnsie cetn. [louck 1 bu6muoreka [JOK
uHpopmanuu B cetd MHTEpHET https://m.edsoo.ru/8a153244
: Corenoh sk, OnparersSosonaasoro 1 biorera L1OK
https://m.edsoo.ru/8a153460
noseneHus B Miutepuere
9 Nudopmanus v qanabIe 1 bubmmorexa [IOK

https://m.eds00.ru/8a161966



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
https://m.edsoo.ru/8a161966

bubnunoreka LIOK

10 MiibopMauHOHHbie poLecch! https://m.edsoo.ru/8al6le2a
Paznoobpa3zue sS3b1K0B U anaBUTOB. bubmmoreka [JOK
11
EcrecTBeHHBIC U OpPMAIIEHBIC SI3BIKU https://m.edsoo.ru/8al61fec
12 JIBonunslii andasut. [Ipeodbpazopanue bubmuorexa [JOK
1100010 andaBuTa K JBOUIHOMY https://m.edso0.ru/8a162186
13 [IpencraBneHue 1aHHBIX B KOMIIBIOTEPE Bbu6mmoteka [JOK
KaK TEKCTOB B JBOMYHOM ajiaBUTE https://m.eds00.ru/8a162316
Enununst usmepenust vHopManuu 1 Bbu6moreka [JOK
14
CKOPOCTH TIepeIauyl JaHHBIX https://m.edso0.ru/8a16249c
15 Koauposanue tekctoB. PaBHOMEpHBIE U bubnnorexa [JOK
HEPaBHOMEPHBIE KOIbI https://m.edsoo.ru/8a1625f0
16 JlexoaupoBaHue COOOIIECHHIA.
NupopmannonHslii 00bEM TEKCTa
17 Hudposoe npeacraBieHne HENPEPHIBHBIX bubmmnoreka HOK
JTaHHBIX https://m.edso0.ru/8a162848
KonupoBanue nsera. Ouenka
18 HH(gOiMaHHOHEOFO 06LL':SMa rpapuuecKux Bubmmorexa IOK
https://m.edso0.ru/8al629ec
JAHHBIX JUJISI pAaCTPOBOTO H300pakeHUs
19 KoaupoBanue 3Byka bubamoreta LIOK
https://m.edsoo0.ru/8a162b72
20 PesepBHblil ypok «KoHTponbHas pabota bu6muoreka [JOK
no Teme "[IpencraBienne napopmaru'» https://m.edsoo.ru/8a162d02
21 TekcTOBbIE JOKYMEHTHI, UX BBOJ U bubnunorexa LIOK
pEIaKTHPOBAHUE B TEKCTOBOM MPOIIECCOPE https://m.edsoo.ru/8al62e7e
22 dopMaTHpOBaHNE TEKCTOBBIX JIOKYMEHTOB bubmmorexa LIOK
https://m.edsoo.ru/8al62fe6
23 [Tapametpsl cTpanuisl. COUCKH U bubnuoteka [JOK



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
https://m.edsoo.ru/8a162b72
https://m.edsoo.ru/8a162d02
https://m.edsoo.ru/8a162e7e
https://m.edsoo.ru/8a162fe6

TaOJIALBI

https://m.edso0.ru/8a1632d4

BcraBka HETEKCTOBBIX OOHLEKTOB B

bub6nmoreka [IOK

24 TEKCTOBBIC JOKYMEHTBI 1 https://m.edsoo.ru/8a1632d4
o5 HHTennexTyanbHbIe BO3SMOKHOCTH 1
COBPEMEHHBIX CHCTEM 00pabOTKH TEKCTOB
O06001IeHre U CUCTEMAaTH3aIMs 3HAHUH 110 bubnnorexa [{OK
26 1
Teme «TeKCTOBBIC JOKYMEHTBI» https://m.edso0.ru/8a1635c2
I'paduueckuii pexaktop. PactpoBsie bubanorexa [JOK
27 1
PHCYHKH https://m.edso0.ru/8a163874
98 Omneparuu pe1akTUPOBaHUS TpadhUIeCKUX 1 bubnuoreka [{OK
00BEKTOB https://m.edso0.ru/8a1639d2
bubnunoreka LIOK
29 Bewropuas rpaguia 1 https://m.edsoo.ru/8a163b30
O06o00611eHre U cucTeMaTu3alus 3HaHu#| 110
30 teMe «KommbroTepHas rpadukay. 1 bubmmnoreka HOK
[MpoBepounas pabora / Beepoccuiickas https://m.edsoo.ru/8a16404e
IpoBepoyHas pabora
PesepBHrlIit ypok. O600111eHNE 1
31 CHCleMaTI/BZEHﬂ 3HaHI/II>'IHl / Beepoccuiickas 1 bubmorexa HOK
https://m.edso0.ru/8a164828
IpoBepoyHas pabora
30 [ToaroroBka MyJIbTUMEUUHBIX 1 bu6nunorexa LIOK
Mpe3eHTaIHiH https://m.edsoo.ru/8al642c4
33 JloGaBrieHne Ha ciaiig ayTMOBHU3yadbHbIX 1 bubnuotexa [JOK
JAHHBIX, aHUMAIMH U TUIIEPCCHUIOK https://m.edso0.ru/8a164472
34 O06o001IeHre 1 cucTeMaTU3aIysa 3HaHUH 110 1 bubmuoreka [{OK
Teme «MyIbTUMEIHIHBIC PE3CHTALINY https://m.edso0.ru/8a164652
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34



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

8 KVIACC

KoanuecTBo 4acoB

JIeKTPOHHBbIE U(PPOBHIE

Ne i/ Tema ypoka Beero KontposbHbie oOpa3oBaTe/ibHbIE
padoTshI pecypcel
1 Hemno3unnoHHbIE ¥ NO3UIIMOHHEBIE CUCTEMBI 1 bu6mmoreka [IOK
CUHCIICHUS https://m.edso0.ru/8a1649e0
2 Pa3Bepuytas ¢opma 3anucu uucia 1 bubmmorexa LIOK
https://m.edsoo.ru/8al64ba2
BOMYHAs CHUCTEMa CUMCIICHHS.
3 ipn(bMeTI/IquKHe oTepariy B IBOMIHON 1 bubmmorexa LOK
CHCTEME CUIHCICHIS https://m.edso0.ru/8a164d96
4 BoceMmepuuHnas cucteMa CUuCIeHUsS 1 Bubmmorexa LIOK
https://m.edso0.ru/8a165296
5 HlecTHaanaTepuyHasi CHCTEMa CUHCICHUS 1 bubmorexa LIOK
https://m.edso0.ru/8a16549¢
6 O06001IeHre U cucTEMaTU3aIHs 3HAaHUN 110 1 bubnuoteka [JOK
TeMe «CHCTEMBI CUNCIICHHSI https://m.edso00.ru/8al6564c
7 Jlornueckue BBICKa3bIBAHUS 1 Bubmmorexa LIOK
https://m.edsoo.ru/8al657fa
8 Jlorudeckue onepanuu «m», KA, «HE» 1 Bubmmorexa LIOK
https://m.edso00.ru/8a165b56
9 Onpenenenre ICTUHHOCTH COCTABHOTO 1 bubnuorexa [JOK
BBICKA3LIBAHHUS https://m.edso00.ru/8a165cf0
10 TaOnuIbl HCTHHHOCTH 1
bu6mmoreka [IOK
1 Jloririeckite SleMEHTEL 1 https://m.edsoo.ru/8a165e94
12 KontponbHas padoTa mo tTeme «JIeMEHTHI 1 1 bubnmuorexa [JOK



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
https://m.edsoo.ru/8a165e94

MaTEMATUYECKOI JTOTUKN»

https://m.edso0.ru/8a178c38

13 [Tonsitue anropurma. Mcnonnurenu bubnuorexa [JOK
aJITOPUTMOB https://m.edso00.ru/8a17949e
14 CgoiictBa anroput™a. CriocoObI 3anTUCH bubnuorexa [JOK
aropuT™Ma https://m.edso0.ru/8a179606
15 AnropurMuyecKasi KOHCTPYKIUS
«cieoBaHuey. JIMHEWHBIN alNropuTM
16 AnroputrMuyeckasi KOHCTPYKITUS
«BETBJICHUE»: [TOJIHAS U HENOJIHAs! (OPMBI
17 AnroputMuyecKas KOHCTPYKLHUS bubnnoreka [JOK
«ITOBTOPEHHUE https://m.edsoo.ru/8a17998a
18 ®opMmalibHOE UCTIOIHEHNUE AJITOPUTMA Bubmiorexa LIOK
https://m.edsoo.ru/8al79aac
PazpaboTka HECII0KHBIX aJITOPUTMOB C
19 I/ICHI())J'II)BOBaHI/IeM LIUKJIOB ngpynpaBneHm bubmorexa IOK
https://m.edsoo.ru/8al79elc
(hopMaIbHBIMU UCTIOTHUTENSAMU
PazpaboTka HECII0KHBIX aJITOPUTMOB C
20 WCIIOJI30BAHNUEM IIUKJIOB U BETBICHUM IS bubnuoreka [IOK
yIpaBJieHus: popMalbHBIMH https://m.edsoo.ru/8al79elc
UCIIOJTHUTENISIMU
21 BrinonHeHue anroputMoB bubmorexa LIOK
https://m.edsoo.ru/8al7a06a
O0600611eHre U cucTeMaTU3alus 3HaHUu#| 110
22 TeMe THCHOJ‘IHI/ITGJ‘II/I u a.]'Il"Oil/ITMBI. Bubmiorexa LIOK
https://m.edsoo.ru/8al7al8c
AJTOpUTMUYECKUE KOHCTPYKIIHH
23 SA3b1k nporpammupoBanus. Cucrema
MIPOrpaMMHUPOBAHHUS
24 Ilepemennsble. OnepaTop NpuCBauBaHUs



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
https://m.edsoo.ru/8a17a06a
https://m.edsoo.ru/8a17a18c

[IporpammMupoBaHUE JTMHEWHBIX

25 1
QJIITOPUTMOB
26 Pa3pabotka nmporpamm, coiepkaniux 1
OTIepaTop BETBICHHUS
27 JlnanoroBas oTjiagka nmporpamm
28 [uki ¢ ycinoBuem
29 [ukn ¢ mepeMeHHOM 1 Bubmiorexa LIOK
https://m.edsoo.ru/8al7ac4a
bu6mmoreka [IOK
30 O6paboTka CUMBOJIBHBIX JAaHHBIX 1 httos://m.edsoo.ru/8al7ad6e
O06o0muieHne 1 cucTeMaTU3aIys 3HAaHUH 110
31 TeMe «SI3BIK IPOrpaMMHUPOBAHUS» 1 bubnnorexa [HOK
[TpoBepounas pabora / Beepoccuiickas https://m.edsoo.ru/8al7ae8e
IpoBepoyHas pabora
Pesepubiil ypok. O6006111eHIE 1
32 cUcTeMaTu3alys 3HaHU 1 YMEHUH 110 1 bubnuoteka [JOK
Kypcy uHpopmatuku 8 kiacca / https://m.edso0.ru/8al17b456
Bcepoccuiickas nmpoBepouHas pabota
AHanus anroputmoB. OmnpeneneHue
33 BO3MOXKHBIX PE3YJIbTaTOB PaOOTHI 1 bubnnoreka [JOK
aJITOPUTMa TIPH 33 JAHHOM MHOKECTBE https://m.edso0.ru/8al7afa6
BXOJIHBIX JTaHHBIX
AHanu3 anroputmoB. OnpeneneHue
34 BO3MOKHBIX BXOJHBIX JIAaHHBIX, 1
MPUBOSIIUX K JAHHOMY PE3yJIbTaTy
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34



https://m.edsoo.ru/8a17ac4a
https://m.edsoo.ru/8a17ad6c
https://m.edsoo.ru/8a17ae8e
https://m.edsoo.ru/8a17b456
https://m.edsoo.ru/8a17afa6

9 KJIACC

KoanuecTBo 4acoB

JIeKTPOHHBbIE HU(POBHIE

Ne i/ Tema ypoka KoHuTposbHuble oOpa3oBaTe/ibHbIE
Beero padoThI pecypceol

I'mo6anpHas cetb MuTepuer. IP-agpeca 1 bubmuorexa [JOK

y3110B. Bosibire gaHHbie https://m.edso0.ru/8a17b578

HNudopmanronHas 6€301macHOCTh 1 bubmrorexa LIOK
https://m.edsoo.ru/8a17b690

VYder nousTH 00 HHPOPMALMOHHOM

0€30IMaCHOCTH P CO3JIaHUU 1 bubmmoreka [JOK

KOMILJICKCHBIX HH()OPMAIIMOHHBIX https://m.edsoo.ru/8al7b7bc

O00BEKTOB B BUJI€ BEO-CTPAHUI]

Bune! nestensHocTr B cetn MHTEpHET 1 bubmmorexa [OK
https://m.edsoo.ru/8a17b8e8

OO6mauHble TeXHOJIOTHU. Vcnionbp30oBaHue

OHJalH-oduca 111 pa3paboTKu 1 Bubmmorexa IOK
https://m.edsoo.ru/8al7bale

JTIOKYMEHTOB

O06o00mmenre 1 cucTeMaTH3alns 3HaHUH 110

temaM «I mobanbpHas ceTh MHTEpHET U

CTpaTeruu 0€30MacHOro HOBCILCI;II/I}I B 1 bubmmorexa LIOK

g https://m.edso0.ru/8al7bb36

Heily, «PaboTa B mHGOpMalMOHHOM

MIPOCTPAHCTBEY

Mogaenu u MoaenupoBaHue. 1 bubnunorexa LIOK

Knaccudukanuu moneneit https://m.edso0.ru/8al7be06
but6mmoreka [IOK

Tabmiriste MojeH L https://m.edsoo.ru/8al7c04a

Pa3paboTrka ogHOTAaOMUYHOMN 6a3bI 1



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
https://m.edsoo.ru/8a17be06
https://m.edsoo.ru/8a17c04a

nanHbIX. COCTaBJICHUE 3aMIPOCOB K Oase
JTAHHBIX

I'pad. BecoBas marpuna rpada. Jnuaa
MyTH MEXAY BepIIMHaMU rpada.

10 Beluncnenue koimuecTsa IyTe B
HaIpPaBJIEHHOM alUKIMIeCKOM Tpade

11 HepeBo. ITepebop BapuaHTOB C TOMOIIBIO
nepeBa

12 MareMaTtnueckoe MOICIIUPOBAHNE bubmroreia LIOK

https://m.edso0.ru/8a17c¢392

13 Oranbl KOMIIBIOTEPHOTO MOJIETTUPOBAHUS Bubmmorexa IOK

https://m.edsoo.ru/8al7c4aa
O06o001IeHre u cucTeMaTU3aIys 3HaHUH.
14 KOHTII;I;[)HI)HaSI pabora 1o TCI\I/_[IC Bubmmorexa LOK
https://m.edso0.ru/8a17c9c8
«MoenupoBaHue KaKk METOJT TO3HAHUS)
Pa3Ouenue 3amaun Ha moj3a/1a4u.

15 CocraBneHue alropuTMOB U POTPaMM C bubnnorexa [JOK
HCIIOJIb30BAHMEM BETBIIEHUH, IUKIOB U https://m.edso0.ru/8al7ch12
BCIIOMOTATEIIbHBIX aJITOPUTMOB

16 OnHOoMeEpHbBIE MAaCCUBBI bubmorexa HOK

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

17 TunoBble anropuT™Mbl 00pabOTKU bu6muoreka [JOK
MacCHUBOB https://m.edso0.ru/8al7cd60

18 CoptupoBka maccuBa

but6mmorexa [IOK
19 06pa6OTKa TTOTOKA JIAHHRIX https://m.edsoo.ru/8al17d01c
20 O06o00mmeHre 1 CHCTEMAaTH3alNs 3HAHUH. but6mmoreka [IOK

KontponbHas paboTa mo teme

https://m.edsoo.ru/8al7dlca



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
https://m.edsoo.ru/8a17cd60
https://m.edsoo.ru/8a17d01c
https://m.edsoo.ru/8a17d1ca

«Pa3paboTka aaropuTMOB U IPOTPAMM

21 VYnpasnenue. Curnan. O6paTHast CBA3 bubmmorexa LIOK
npasieHue. Curuan. THasl CBSI3b
pasit - 0P https://m.edso0.ru/8al7d4d6
bu6nmoreka [IOK
22 Po6
ODOTHSHPOBAHHKE CHETEMEL https://m.eds00.ru/8a17d602
93 DNeKTpOHHBIC Ta0IUIIbI. TUTIBI JAHHBIX B bubmmoreka [JOK
sTYeUKaX AICKTPOHHON TaOJIHIIbI https://m.edso0.ru/8a17d710
24 PenakTupoBanue u popMaTtupoBaHue bubanorexa [JOK
Talum https://m.edso0.ru/8a17d832
e Berpoennblie pyHKIMU 171 TOKCKA BuGmorexa LOK
MAICHIMYNM, MUHTNMYMA, CyMMBL I https://m.edso0o.ru/8a17d990
cpeaHero apudmMeTu4ecKoro
26 CoptupoBka u GUIBTPALMS TaHHBIX B bubmuoreka [JOK
BBIJICJIEHHOM JHMAana3oHe https://m.edsoo.ru/8a17db70
[TocTpoenue nuarpamm u rpadMKkoB B bubmuoreka [IOK
27
AJIEKTPOHHBIX TAOIHIIAX https://m.edsoo.ru/8a17e08e
28 OtHocuTenbHas, a0CONMIOTHAS U bubnuoreka [IOK
CMEIIIaHHAs aJipecalus https://m.edsoo.ru/8al7e2b4
29 VY cI0BHBIE BBIUHUCICHUS B 3JIEKTPOHHBIX bubnuotexa [JOK
Tabnuiax https://m.edsoo.ru/8al7e6ba
bubnunorexa LIOK
30 O6pab 0 0
pabOTKa DOJBIIMX HADOPOB HAHMEIX https://m.edsoo.ru/8al7e87c
UuceHHOEe MOJCIIUPOBAHUE B bubmuorexa [IOK
31
ANEKTPOHHBIX TAOIUIIAX https://m.edsoo.ru/8al7eaca
O06001eHre U cucTeMaTH3aIs 3HaHUH 110 bubnuoteka [JOK
32
TeMe «DJIEKTPOHHBIE TAOIHIIBDY https://m.edsoo.ru/8al7ec3c
33 Poinb nHGOPMAITMOHHBIX TEXHOJIOTHH B bu6muotexa [JOK

Pa3BUTHUH YIKOHOMUKH MHUPa, CTPAHBI,

https://m.edsoo.ru/8al7ed54



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
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

peruona

34

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

PesepBubIil ypok. O6001IcHIE 1
cucremaruzanus. ITOroBoe moBTopeHUE

34

bub6nmoreka [IOK
https://m.edsoo.ru/8al7ee6¢



https://m.edsoo.ru/8a17ee6c




MMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHHS OCHOBHOM
OBPA30BATEJIbHOM ITPOT'PAMMBI

7 KUIIACC

Kon
NMpoBepsieMoro
pe3yJbTara

1

11

1.2

1.3

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/ibHOI NPOrPaMMBbI OCHOBHOTO 00111er0 00pa3oBaHus

[To teme «l{udpoBasi r(paMOTHOCTHY

[ToscHAT, Ha  TpuUMepax CMBICT  TOHATHH  «HH(POPMALIUI»,
«nH(pOpMaIMOHHBIN Ipoleccy, «00paboTka HHPOPMALIUNY, «XPAaHEHHE
uH(popMaLuny, «epeaada HHGOpMaIum»

[TpuBOIUTE pUMEpPBI COBPEMEHHBIX YCTPOMCTB XpaHEHUs U IIEpeadn

nH(pOpMaLM1, CPABHUBATH UX KOJMUYECTBEHHBIE XapaKTEPUCTUKU

[Tonmyyate W HCHONB30BaTh HMH(OpPMALMIO O XapaKTEpPUCTHUKAX
HEPCOHAIBHOTO KOMIIBIOTEPA U €0 OCHOBHBIX 3JIEMEHTax (IIporeccop,
ONEepaTUBHAs IAMATh, JOJIOBPEMEHHAs IaMAThb, YCTPOMCTBA BBOJA-

BBIBOJIA)

14

1.5

CooTHOCHTD XaPAKTCPUCTUKU KOMIIBKOTEPA € 3aa4aMU, PCIIaCMbIMHA C

€T0 IOMOIIBIO

OpueHTHpOBaThCSI B HMEPAPXMUECKON CTPYKType (haiijioBOH CHCTEMBI
(3anuchIBaTh MosIHOE UM (Qaiina (kaTanora), myTsh K (aitiny (kaTtanory)
[0 HMEIOIIEMYCSl OINMUCAHUIO0 (DalIOBON CTPYKTYphl HEKOTOPOIO

MH(POPMALIMOHHOTO HOCUTEIIS)

1.6

1.7

PaboTtate c (ailioBoif CHCTEMON INEpPCOHAIBHOTO KOMIIBIOTEPA C
MCIOJIb30BaHUEM rpaduueckoro uHTepdeiica: cozaBath (KOMUPOBATH,
nepemMenaTb, MepenuMeHOBbIBaTh, YIAIATh U apXUBHPOBATH (ailiibl U

KaTaJoru, UCI0JIb30BaTh aHTUBUPYCHYIO IPOrpamMmy)

Hckate unpopmanuio B MHTepHeTe (B TOM 4YHCIIE TO KIHOYEBHIM
cJoBaM, MO H300paXEHUI0), KPUTHYECKH OTHOCHUTBHCS K HAWJICHHOU
uH(pOpMaIlMK, OCO3HABaTh OMACHOCTHh [JIS JIMYHOCTH M 00IIecTBa
pactpocTpaHeHUs BPEAOHOCHOW WHpOpManuM, B TOM YHCIE

9KCTPEMHUCTCKOT'0 U TCPPOPUCTHICCKOI'O XapaKTCpa

1.8

[ToHuMaTh CTPYKTYpY allpecoB BeO-pecypcoB




1.9

Hcnonp30BaTh COBpEMEHHBIE CEPBUCH MHTEPHET-KOMMYHUKAIIUHA

CO6J'II-OI[&TB TpC6OBaHI/I$I Oe30macHoi OKCILTyaTalui TEXHHYCCKUX

CpCaACTB I/IH(bOpMaI_II/IOHHBIX U KOMMYHHKAIIMOHHBIX TGXHOHOFHﬁ,

1.10 cOOJII0/1aTh CETEBOM ITUKET, 0a30BbIe HOPMBI HH()OPMAITMOHHOW ATHUKH
U TpaBa Mpu paboTe C MPHJIOKEHUSIMU Ha JIFOOBIX YCTPOWCTBaX U B
WuTepHere, BHIOUpaTh O€30MacHbIE CTPATETUU MOBEICHUS B CETH
[TpumeHsTh MeTOAbl NMPO(PUIAKTUKY HETaTUBHOTO BIIMSHHUS CPEICTB
1.11 MH(POPMALMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTHH Ha 370pPOBbE
MOJIb30BATENS
2 [To Teme «TeopeTuueckre OCHOBBI HHPOPMATUKI
KoaupoBaTe U AekoIupoBaTh COOOIIEHHUS IO 3aJaHHBIM IpPaBUIIaM,
2.1 JEMOHCTPUPOBATh TIOHUMAHUE OCHOBHBIX TIPUHITUIIOB KOJUPOBAHUS
uH(GOpPMAIIMK Pa3InIHON TPUPOIBI (TEKCTOBOMU, rpadHuecKoi, ayauo-)
CpaBHUBaTh JUIMHBI COOOIICHMI, 3alMCAHHBIX B  Pa3IHYHBIX
2.2 andaBUTax, ONEPUPOBATH CIMHUIIAMH H3MEpPEHUsS HH(POPMAIMOHHOIO
00BEMa U CKOPOCTHU NEpeaun JaHHBIX
23 OneHuBaTh W CpaBHUBATh pa3MEPbl TEKCTOBBIX, TpadUUCCKUX,
' 3BYKOBBIX (haiiioB 1 BUIeO(haiinoB
3 [To Teme «HpOpMAIIMOHHBIE TEXHOTOTHID)
[IpencraBisiTh  pe3ydbTaThl  CBOGM  JEATEIBHOCTH B BHIE
3.1 CTPYKTYpPHUPOBAHHBIX WJUTIOCTPUPOBAHHBIX JIOKYMEHTOB,
MYJIbTUMEIUNHBIX MPE3CHTALUN
8 KUIACC
Kon o
IIpoBepsiemble MpeIMeTHbIE Pe3yJILTATHI 0CBOCHHSI OCHOBHOIM
MPOBEPSIEMOT0 .
o0pa3oBaTebHON NPOrpaMMbl OCHOBHOI0 00111er0 00pa3oBaHus
pe3yJjbTara
1 [To Teme «TeopeTudeckre OCHOBBI HHPOPMATUKI
11 [TosicHsITP Ha TpHUMeEpax pasIuuds MEXKIy TMO3WIMOHHBIMA U
' HEMO3UIIMOHHBIMH CUCTEMAaMH CUUCIICHUS
3anuceiBaTh U cpaBHUBATH Lienble yucaa or 0 1o 1024 B paznuyHbIX
1.2 MO3UIIMOHHBIX CHUCTEMax cuucieHus (¢ ocHoBaHmsmMu 2, 8, 16),

BBINOJIHATH apU(PMETUYECKHE OTIepallii HaJl HUIMU




1.3

1.4

2.1

2.2

2.3

2.4

2.5

PaCKpBIBaTI) CMBICJI MMOHSTUHN «BBICKA3bIBAHHCEC), «Ioruyeckas

onepanus», «JIOrM4€CKOC BLIPAKCHUCH

3anuchIBaTh JOIHYSCKUE BbIPpAXKCHUA C UCIIOJIb30BAHUCM JU3BIOHKINH,
KOHBIOHKIIMKM W OTpHLAHUsA, OIPECACIATh HCTHHHOCTH JIOTMYCCKHUX
BLIpﬁ)KGHPIfI, €CJIM U3BCCTHBI 3HAYCHUA NCTHUHHOCTH BXOJAIIMWX B HEI'O
INEPEMCHHEBIX, CTPOUTH Ta6J'II/II_II)I HUCTUHHOCTH JId JIOTHYCCKHX

BBIPAKCHUI
ITo TemMe «ANTOpUTMBI U IPOTPAMMHUPOBAHUEY

PaCKpBIBaTB CMBICJI MOHATHUH «HCIIOJTHHUTCIIb, «AJIITOPUTMD,
«IIporpammay, IIOHHMasA pa3HUully MCKIAY y1'IOTp66J'IeHI/IeM 9THUX

TEPMUHOB B OOBIJICHHOM peur U B HH(OpMATHKE

OnuceiBaTh AITOPpUTM PCIICHUA 3aJjadr pa3JINYHbIMU CHOCO6aMI/I, B

TOM 4HUCJIC B BUC OJI0K-CXEMBI

CocTaBisiTh, BBIIOJHATH BPYYHYIO U HAa KOMIIBIOTEPE HECIOMXKHBIE
QJITOPUTMBI C UCIOJB30BAHUEM BETBJICHMM U LIMKIIOB JUIS YIIPABJICHUSA
VCIIOJTHUTEIISIMU

Hcnonb30BaTh KOHCTAaHTBI M IIEPEMEHHBIE  PA3JIMYHBIX  THIIOB
(YUCNOBBIX, JOTMYECKHX, CHUMBOJIBHBIX), a TaKXe COAep)Kallhe HX

BBIPAKEHMS, HCIIOJIB30BaTh OIIEPaTOp NPUCBAUBAHMS

Hcnonp3oBate mpu pa3paboOTKe MpOrpaMM JIOTHUYECKHUE 3HAYCHMS,

onepanru U BbIPAKCHUA C HUMU

2.6

AHaJ'II/I3I/IpOBaTI> MPEAJIOKCHHBIC AJITOPUTMBI, B TOM YHUCJIC ONIPECACIIATD,
KaKue pe3yJibTaTbl BO3MOXHBI IIPpHW 3aJaHHOM MHOXCCTBC HCXOJHBIX

3HaYEeHUN

2.7

CoznmaBaTh ¥ OTH@XHBATh NPOrpaMMBl Ha OJHOM H3 S3BIKOB
nporpammupoBanus (Python, C++, Ilackane, Java, C#, IlIkombHbIi
AnropuTMHYECKUN SI3BIK), PEATU3YIONIME HECIIOKHBIC aJITOPUTMBI
00pabOTKM YHUCIOBBIX JAHHBIX C HCIIOJB30BAHHEM IHMKIOB U
BETBJICHUI, B TOM YHCJIC PEATM3YIONTUE MPOBEPKY JICIUMOCTH OIHOTO
I[EJIOT0 YKClia Ha APYroe, MPOBEpKY HATYPaIbHOTO YKCIia Ha TIPOCTOTY,

BbIJIETICHUS IU(PP U3 HATYpaJIbHOTO YKcia

9 KITACCA




Kon
NMpoBepPsSIEMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHus

1

ITo Teme «ludpoBas rpaMOTHOCTHY

11

1.2

Hcnonp30BaTh COBpEMEHHBIE HWHTEPHET-CEPBHUCHI (B TOM YHCIIE
KOMMYHUKAIIMOHHBIC  CCPBUCHI, oOJtauHbIe XpaHWjiviga OaHHBbIX,
OHJIAH-TIPOTPaMMBbI (TEKCTOBbIC W TpadUyecKre penaKkTOpbl, CPEIbI
pa3paboTKu) B y4eOHOU U MOBCETHEBHOMN JEATETLHOCTH

[lpuBoAMTH,  TIpUMEPHI  WUCHOJIB30BaHUS  TCOMH(OPMAITMOHHBIX
CEpBUCOB, CEPBHCOB TOCYAApPCTBEHHBIX YCIYT, 00pa30BaTEIbHBIX

CCPBHUCOB I/IHTepHeTa B yqe6H0171 u HOBC@)IHGBHOﬁ ACATCIIbHOCTH

1.3

14

2.1

2.2

3.1

Hcnonp30BaTh  pa3iu4HbIE CPEACTBA 3alUTBl OT BPEJOHOCHOTO
IIPOrPaMMHOT0 OOECIeUeHus, 3alUIIaTh NEPCOHAIbHYI0 HH(POPMAIUIO
OT  HECAHKIMOHMPOBAHHOTO  JOCTyla M  €ro  IOCIEACTBHU
(pasrinameHusi, MOJMEHBI, YTpaTbl JaHHBIX) C Y4ETOM OCHOBHBIX
TEXHOJOTUYECKMX M COLHUAJIBHO-TICUXOJIOTUYECKUX  acCHEKTOB
UCTIONB30BaHUsl ceTH MHTepHeT (cereBass aHOHHMMHOCTbB, IH(POBOI
ciell, AayTeHTHMYHOCTh CYOBEKTOB U  PECypcoB,  OINACHOCTb

BPEIOHOCHOTO KO/1a)

Pacno3HaBaTh MONBITKM U MpEeAyNpexaaTb BOBJIEUEHHE ceds U
OKpPYKAaIOIIMX B JIECTPYKTHBHbIE W KPUMHHAJIbHBIE (DOPMBI CETEBOM

AKTUBHOCTH (B TOM 4ucie KUOepOyJIHHT, (PUILIHHT)

ITo Teme «TeopeTnueckre 0OCHOBbI HHPOPMATUKI»

PackpeiBaTh  CMBICH  MNOHSATHA  «MOJENB»,  «MOJEIUPOBAHUEN,
ONpENEeNATh BHUABI MOJECIEH, OLEHUBATH AaJEKBAaTHOCTb MOJECIIHU
MOJIETTUPYEMOMY OOBEKTY U 1IEJIIM MOJIETUPOBAHUS

Hcnonb3oBatek rpadbl U AepeBbs U MOACITUPOBAHUS CUCTEM CETEBOM
U MepapXUUYeCKON CTPYKTYpbI, HAXOIUTh KpaTualIiuii myTh B rpade
[To TemMe «ANTOPUTMBI ¥ IPOTPAMMHUPOBAHHUE

Pa30OuBath 3amaun Ha MOJ3aJa4l, COCTABIATh, BBIOJIHATH BPYUHYIO U
Ha KOMIIBIOTEpE HECIOXKHBIE aIrOPUTMBI C  HCIOJIB30BAHUEM
BETBJICHUM, [IUKJIOB U BCIIOMOTaTEIbHBIX AJITOPUTMOB JUJIS YIIPABICHUS

HUCIIOJTHUTCIIAMU

3.2

CocTaBisTh MU OTJIAXKHUBATh nporpamMmmsbl, peaiu3yromiuc¢ TUIIOBLIC

QIrOpuTMbl  00pabOTKM  YMCIOBBIX  IOCJIENOBATENIbHOCTEH WM




4.1

OJTHOMEPHBIX YHCJIOBBIX MAacCHBOB (ITOMCK MaKCUMyMOB, MUHUMYMOB,
CyMMBI WJIM KOJMYECTBAa SJIEMEHTOB C 3aJaHHBIMU CBOHCTBaMH) Ha
OJIHOM M3 s3bIKOB IporpammupoBanus (Python, C++, ITackans, Java,

C#, llIkonbHBI ANTOPUTMUYECKUN SI3BIK)
[To reme «MHpOPMAIMOHHBIE TEXHOTOTHI)
BeiOupares cnoco® mpeacTaBieHHsl JaHHBIX B COOTBETCTBUH C
MOCTaBJICHHOW 3amadel (TaOiUIbI, CXeMbl, TpadUKH, JUArPaMMBI) C
UCTIOJNB30BAHUEM  COOTBETCTBYIOIIMX  IPOTPAMMHBIX  CPEICTB

00paboOTKH JaHHBIX

4.2

4.3

4.4

Hcnonp30BaTh SJEKTPOHHBIE TaOMUIBI A1 0OpaOOTKH, aHaIM3a |
BU3yaJIM3allUM YHWCJOBBIX JIaHHBIX, B TOM YHCJIE€ C BBIJICJICHUEM
quana3oHa TaOMuIbl W YHOPSIOYMBAaHUEM (COPTUPOBKOI) €ro

9JICMCHTOB

Co3naBaTh M NPUMEHATh B SJCKTPOHHBIX Tabmumax (GopMyisl JUis
pacy€ToB C MCIOJIB30BAaHUEM BCTPOCHHBIX apU(PMETHYECKUX (YHKIUH
(cyMMHpOBaHME U TMOACYET 3HAUEHHUM, OTBEYAIOUIMX 3aJlaHHOMY
YCIIOBHIO, cpenHee apu(METHYecKoe, IOMCK MAaKCHMAaJIbHOTO U
MUHHMAaJIbHOIO 3HaYE€HHUs1), AOCOMIOTHON, OTHOCUTEIbHOM, CMEIIaHHOM
azpecarumn

Hcmnonb3oBarth 3JIEKTPOHHBIE TaOJIUIIEI hilag: | YUCJIEHHOI'0

MOZACIIMPOBAHUSA B IIPOCTHIX 3aja4aXx U3 pa3HbIX NPCAMETHBIX oOmacrei




IMPOBEPAEMBIE 2JIEMEHTbI COAEP KAHUSA

7 KJIACC

Kon

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

11

[Tudposas rpaMOTHOCTD

KomnbroTep — yHHMBEpCalbHOE BBIYUCIUTEIBLHOE YCTPOMCTBO, padoTarolee I0
nporpaMMe. THIIBI KOMIBIOTEPOB: IMEPCOHAIBHBIE KOMIIBIOTEPBI, BCTPOCHHBIE
KOMITBIOTEPHI,  CYNEPKOMIBIOTEPHl. MoOuibHBIE — ycTpoicTBa.  TexHuka

0€30IaCHOCTH U IIpaBujia pa6OTBI Ha KOMIIBIXOTCPC

1.2

13

OcHoBHBIE KOMIIOHEHTHI KOMIbIOTEpa U UX HazHaueHue. [Ipoueccop.
OnepaTuBHasT M JOJITOBPEMEHHasi MaMsAThb. YCTPOWCTBA BBOJA M BBIBOJIA.
CeHcopHBII BBOJ, TaTYMKH MOOWIBHBIX YCTPOMNCTB, CpeACTBA OMOMETPUUYECKOM

ayTeHTU(UKAIIH

HcTtopust pa3BUTUS KOMIIBIOTEPOB M MporpammHoro obecrneueHus. IlokoneHus
KOMIbIOTepOB.  COBpEMEHHbBIE  TEHICHIMM  PA3BUTUSA  KOMIIBIOTEPOB.
CynepxomnbroTepsl. [lapamiensable Beiuncienus. [lepcoHanbHbII KOMITBIOTED.
[Tporieccop M ero XapakTepUCTUKH (TaKTOBas 4YacTOTa, pPa3psIHOCTD).
OneparuBHasg naMath. JloaroBpeMeHHasi maMsTh. Y CTpONCTBA BBOJA M BBIBOJA.
OO0BEM XpaHUMBIX JaHHBIX (ONEepaTUBHAs MaMATh KOMIbIOTEpA, )KECTKUM TUCK U
TBEPAOTEJIbHBI HAKONUTENb, IMOCTOSHHAs MaMsiITh CMapTQoHa) U CKOPOCTh

A0CTYyIIa I pa3JIMYHbIX BUAOB HOCHUTEIEH

14

[IporpammHOe  oOecrieueHne  KommbloTepa. [IpukiagHOe  mporpaMMHOE
o0ecrieueHue. CuctemHoe IpOrpaMMHOE obecrieyeHue. Cucrembl
nporpammupoBanus. [IpaBoBasi oxpaHa mporpamMM M JaHHBIX. becruiaTHele u

yCIIOBHO-0OecTIaTHbIe TporpaMMbl. CBOOOIHOE MPOTrpaMMHOE 00ecrieueHre

1.5

@aiinbl 1 nmanku (katanoru). Tumsl ¢aitnoB. CeoiicTBa (aitnoB. XapakTepHble
pa3Mepbl (aiiyioB pa3NUYHBIX TUINOB (CTpaHUIA TEKCTa, DJIEKTPOHHAs KHUTA,

dororpadus, 3aMuch NECHHU, BUCOKIIUII, TOTHOMETPAKHBIN QHIEM)

1.6

1.7

[Tpuammner moctpoenust ¢ainoBeix cucrem. l[lomHoe wums (¢aiina (mankw,
karaziora). [Tyt k daitny (manke, katanory)

daiinoseiii MeHemkep. Pabota ¢ ¢daiimamu u mankamu (Katajgoramu): co3JaHue,
KOIMPOBAaHUE, NepeMeleHHe, TepeUMEHOBaHNEe U yaajeHue (ainoB M mamok

(xatanoron). [Touck ¢aiaoB cpeacTBaMu OneparmoOHHON CUCTEMBbI




1.8

ApxuBanus JaHHbIX. Mcrionb3oBaHue mporpaMM-apXuBaTopoB

1.9

1.10

KomnbroTepHbie BUPYCHI U IpYrHe BpPEeJOHOCHBIE MporpaMMsbl. [Iporpammbl st

3aIIUTHI OT BUPYCOB

O0benuHeHne KoMIbIOTEpoB B ceTh. Cerh UHTepHET. BeO-cTpanuia, BeO-caiir.
CtpykTypa anpecoB BeO-pecypcoB. bpaysep. IlowckoBbie cuctemsbl. I[lonck
uH(pOpMalMKM TIO KIIOYEBBIM CJIOBaM W MO H300pakeHHt0. Jl0CTOBEPHOCTH

uH(popMaluu, noaydeHHoi u3z Murepuera

1.11

CoBpeMeHHbIE CEpBUCHI HHTEPHET-KOMMYHHUKAIUI

1.12

CereBoil 3THKET, 6a30BbIe HOPMBI HH(POPMALIMOHHOM 3TUKH U IpaBa MpH padoTe

B cetu MHTepHeTr. CTpateruun 6e3omacHoro noseneHus B lHTepHeTe

TeopeTnueckre OCHOBbI HHPOPMATHKU

2.1

Wudopmanivs — 0HO U3 OCHOBHBIX MOHSATUHN coBpeMeHHOU Hayku. MHdopmarus
KaK CBEJCHUS, MPCIHA3HAYCHHBIC JIUISI BOCHIPHSITHS YEIIOBEKOM, M MH(OpMaIus

KaK JaHHBIC, KOTOPBIC MOT'YT OBITh 06pa6OTaHBI aBTOMaTHSHpOBaHHOﬁ CHCTEMOH

2.2

JIMCKpeTHOCTh JaHHBIX. BO3MOXXHOCTH ONUCAHHS HENPEPBIBHBIX OOBEKTOB U
MPOIIECCOB C TIOMOIIBIO TUCKPETHBIX MaHHBIX. MH(pOpMamoHHbBIE MPOLECCH —

IMponueCChl, CBA3aHHbLIC C XPAaHCHUCM, npeo6pa3013aHI/IeM nu nepenaqeﬁ JaHHBIX

2.3

2.4

CumBon. Andasur. MomHocts andasura. PazHooOpasue s3bIKOB U anaBUTOB.
EcrectBennble U (opMasibHbIE SI3BIKU. AJN(QaBUT TEKCTOB HAa PYCCKOM SI3BIKE.
JlBonunsiit andaBut. KonudecTBO BCEBO3MOXKHBIX CIIOB (KOJOBBIX KOMOWHAIIMA)
(¢buKcUpOoBaHHOW JUIMHBI B JBOMYHOM aidasute. I[IpeoOpazoBanue mr000TO0
anaBuTa K ABOMYHOMY. KonmndecTBO pa3nuyHbIX CIOB (PMKCUPOBAHHOM JJTMHBI B

andaBuTe ONpeneIEHHON MOIITHOCTH

KoaupoBanue cMMBOJIOB OJTHOTO a(aBUTa C IOMOIIIbIO KOJOBBIX CJIOB B APYrOM

aJ'Iq)aBI/ITe, KoaoBas Ta6J'II/II_[a, ACKOANPOBAHUC

2.5

JBonunblii koxa. IlpencraBneHue [aHHBIX B KOMIIBIOTEpPE KaK TEKCTOB B

JABOHMYHOM aJ'I(I)aBI/ITe

2.6

2.7

HNudopmannoHHbiii 00bEM TaHHBIX. BUT — MMHUMaNbHAs €AMHHUIA KOJIWYECTBA
uH(pOopMaluu — TBOMYHBIN pa3psa. baiit, kuinobaiiT, MerabaiiT, rurabanT
CkopocTh mepenaud JaHHbIX. EJWHUIBI  CKOPOCTH Tepelayd  JaHHBIX.

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

2.8

KonupoBanue tekcroB. PaBHomepHslit kon. HepaBHoMepHsbIif kon. Komuposka
ASCII. BocemubutHble komupoBku. llonsitne o xomumpoBkax UNICODE.

JlekonupoBaHue  COOOIIEHMM C  HUCMIOJNBb30BAaHMEM  PAaBHOMEPHOTO U




HepaBHOMEpHOTO Koaa. MHpopMannoHHbIi 00BEM TeKcTa

OO6mee mnpexacraBiaeHHe O HUPPOBOM NPEACTABICHUU AayAUOBU3YAIbHBIX U

2.9 JIpYr'uX HenpepblBHbIX JaHHbIX. KonupoBanume nBera. lLlBeToBble Mozeinu.
Mopens RGB. I'myOouna xogupoBanusi. [Tanutpa
PactpoBoe u BekTOpHOE TpeacTaBiieHHe u3o0pakeHuit. Ilukcenb. Ornenka
2.10 UHPOPMALIMOHHOTO  00BbEMa  rpaMyeckux  JaHHBIX  JUIS  PacTPOBOTO
HU300paKCHUS
KomupoBanue 3Byka. Pa3zpsgHocTs M yactora amckpetusauuu. KomaumdecTtBo
211 kaHaioB 3anucu. OIleHKa KOJMYECTBEHHBIX I[1apaMEeTPOB, CBSA3AHHBIX C
MPEJICTABICHUEM U XpaHEHHEM 3BYKOBBIX (aillioB
3 NHdopManimoHHbIe TEXHOIOTHN
o TekcToBble JOKYMEHTHI U UX CTPYKTYPHBIE 3JIEMEHTHI (CTpaHuIa, ab3all, CTpoKa,
' CJIOBO, CHMBOJ)
3.9 TekcToBbIi mpollecCOp — HUHCTPYMEHT CO3JaHUs, PEIAKTUPOBAHUS U
' dbopmatupoBanus TekcToB. [IpaBuina Habopa TekcTa
PenaktupoBanue Ttekcra. CoiictBa cumBonoB. lpudr. Tumsr mpudpTon
33 (pyOnenble, c 3acedykamu, MOHOWIUpHUHHBIE). [lomyxupHoe U KypcHBHOE
' Haueptanue. CBoiicTBa a03aleB: TpaHUIbI, a03alHBIA OTCTYI, WHTEPBA,
BbIpaBHHBaHKEe. CTHIIeBOE hopMaTHpPOBAaHUE
34 CrpykTypupoBaHue HWHGPOpPMALlMM C  TOMOIIBIO  CIUCKOB M TaOJMII.
' MHuoroypoBHeBble criickH. [lo0aBieHue Tabinll B TEKCTOBBIE JOKYMEHTBI
35 BceraBka u300pakeHHH B TEKCTOBblE JOKyMEHTBl. OOTekaHue H300pa’keHuil
' TEKCTOM. BKiIroueHue B TEKCTOBBIM JOKYMEHT AuarpamMm U Gopmyi
36 [TapameTpsl cTpaHulbl, Hymepanus crpaHull. JloOGaBieHue B JOKYMEHT
' KOJIOHTUTYJIOB, CCBUIOK
IIpoBepka mpaBonucanusa. PaccranoBka IepeHOCOB. 1'010COBOMI BBOJ TEKCTA.
3.7 Onruyeckoe pacrno3HaBaHue Tekcta. KomnberoTrepHbiil nepeBo. Mcnonb3oBanne
cepBucoB cetn HTepHeT /11 00paboTKH TeKCTa
38 3HaKOMCTBO C  TrpaUuecKUMH  pelakropamu. PacTpoBble  PUCYHKH.
' Hcnonp3oBanue rpadpudeckux NPUMUTHBOB
Onepanun  peaakTUPOBaHUS TpapUUECKUX OOBEKTOB, B TOM YHCIE ITUPPOBBIX
39 dotorpadmii: u3MeHeHHe pazMmepa, OOpe3Ka, IMOBOPOT, OTpakeHue, pabora ¢

obnactsiMu  (BbIJEJIEHHE, KOMMPOBAHUE, 3aJIUBKA LIBETOM), KOPPEKLHUS ILIBETa,

SAPKOCTH ¥ KOHTPACTHOCTH




Bektopnas rpajpuka. CoznaHue BEKTOPHBIX PHUCYHKOB  BCTPOCHHBIMHU

3.10 Cpe/lCTBaMU TEKCTOBOTO IMpOLecCOpa WM JPYTUX MOporpamMm (MPUIIOKEHUN).
JloGaBieHre BEKTOPHBIX PUCYHKOB B TOKYMEHTHI
311 [ToaroToBka MyJabTUMEIUUHBIX Tpe3eHTanmit. Crnaiin. JloGaBineHue Ha criaiin
' TeKcTa U n300pakeHuid. Pabota ¢ HECKOJIIBKMMU cllaiiiaMu
3.12 JloGaBnieHne Ha caiil ayJHOBU3YalbHBIX JaHHBIX. AHMMAaIus. [ urnepcchuiku
8 KUIACC
Kon IIpoBepsieMblii 3J1IeMEHT COJAEePKAHMS
1 TeopeTnueckre 0OCHOBbI HHPOPMATHKU
Heno3umyoHnHble U MO3UIMOHHBIE CUCTeMbI cuucieHus. Andasut. OcHOBaHUE.
11 Pasépuyras ¢gopma 3amucu umcna. [lepeBoa B ACCATUYHYIO CHCTEMY YHCEI,
3aMHUCaHHBIX B APYTUX CUCTEMaX CUHCICHUS
1.2 Pumckas cucrema cuuciaeHus
JIBonunas cucrema cuncienus. [lepeBoa nensix yucen B npenenax ot 0 qo 1024
B JIBOMYHYIO CUCTEMY cunciieHus. Bocbmepuunas cuctema cuucieHus. [leperon
13 YuCceJl U3 BOCBMEPUYHOM CHCTEMBI B JABOMYHYIO M JECATUYHYIO CHUCTEMBI M
' obparno. IllectHaamarepuunasi cuctema cuucieHus. IlepeBox dwcen wu3
HIECTHAALIATEPUYHON CHUCTEMBbI B JIBOUYHYIO, BOCBMEPUYHYIO U JIECATHUYHYIO
CHUCTEMBI 1 0OpaTHO
14 Apudmernueckre onepanuy B ABOUYHONW CUCTEME CUHCIICHUS
Jlornueckne  BbICKa3biBaHMs.  JlorMueckue  3HAYEHUsT  BBICKA3bIBAaHUM.
DJIeMEHTapHbIE M COCTaBHBIE BBICKa3bIBaHUS. JlOrHMYecKue OIepanuu: «u»
15 (KOHBIOHKIIUS, JIOTUYECKOE YMHOXKEHUE), «HIN» (IU3BIOHKIUS, JIOTHYECKOE
' CIIOKEHUe), «Hey» (orudeckoe oTpunanue). [Ipuopurer JOrudecKkux oneparuii.
OrnpenenieHle HWCTUHHOCTH COCTAaBHOTO  BBICKA3bIBaHUS IPU  HM3BECTHBIX
3HAYCHMSIX UCTUHHOCTHU BXOSAIINX B HETO AJIEMEHTAPHBIX BHICKA3bIBAHHI
16 Jlornueckue BolpakeHus. [IpaBuiia 3anvcu gormdeckux BeipaxeHuid. [loctpoenne
' TaOJUII UCTUHHOCTH JIOTHYECKUX BBIPAKEHUIT
1.7 Jloruueckue 3eMeHThI. 3HAKOMCTBO € JIOTUYECKMMHU OCHOBAMH KOMIIBIOTEpA
2 ANTOPUTMBI B IPOTPAMMUPOBAHHE
21 [lonsitue anroputma. HcmonHUTENH alropuTMoB. AJTOPUTM Kak IUIaH

YIpaBJICHUA UCIIOJITHUTCICM




2.2

2.3

CgoiictBa anroputma. CriocoObI 3armucu anropuTMa (CIOBECHBIN, B BUIE OJOK-

CXEMBI, IPOrpaMma)

AnropurMuueckue KOHCTpyKUuU. KoHCTpykius «cienoBaHue». JIMHeHHbIN
anroput™.  OrpaHHYEHHOCTh  JIMHEHHBIX  QITOPUTMOB:  HEBO3MOXHOCThb
IIPEAYCMOTPETh 3aBUCUMOCTbD I10CJIEIOBATEIILHOCTH BBINOJIHAEMBIX ACUCTBUN OT

HCXOOHBIX JaHHBIX

2.4

KOHCTPYKHI/IH «BCTBJICHUC): IIOJIHAsA MW HEIIOJIHaA (bOpMI)I. Bremonnenue u
HCBBITIOJIHCHHUEC YCIIOBUS (I/ICTI/IHHOCTB " JJOXXHOCTb BBICKEBBIBaHI/ISI). HpOCTbIG u

COCTaBHBIC YCIIOBUSA

2.5

2.6

KOHCTPYKI_II/ISI «IOBTOPCHHUC): HHKJIbI C 3aJaHHBIM YHCIOM HOBTOpeHHﬁ, C

YCJIOBUCM BBIIIOJIHCHUS, C HepeMeHHOﬁ OUKJIIa

Pazpabotka mis (opManbHOTO WCIOIHUTENS AITOPUTMA, TNPHUBOJIIECTO K
TpeOyeMoMy pe3yibTaTy IpH KOHKPETHBIX HCXOAHBIX JaHHBIX. Pa3paborka
HECJIO)KHBIX QJITOPUTMOB C HCIOJB30BAHMEM LHMKIOB W BETBICHUH U
yhnpaBieHus: (QOpPMaJIbHBIMH  HCHOJHHUTEISIMA. BBINOTHEHHE alrOpPUTMOB

BPYYHYIO 1 Ha KOMIIBIOTCPEC. CHHTaKCHYECKHE U JOrHyecKre omuoku. OTKa3bl

2.7

Sk mporpammupoBanus  (Python, C++, Java, C#, IlIkonbHbIi
Anropurmuueckuil S3pik). CucreMa nporpaMMHpOBaHUS: PpEIaKTOp TEKCTa

nporpamm, TpaHCJIATOpP, OTIIaAAYUK

2.8

2.9

2.10

HepeMeHHa;I: THUII, HM:A, 3HA4YCHHC. ]_[eJ'IBIe, BCIICCTBCHHBIE MW CHMBOJIBHBIC

NepeMEHHbIE

Oneparop mnpucBauBaHusd. Apu(METUUYECKHE BBIPAKEHHUS U MOPAIOK HX
BbIunciaeHUs. Onepanyy ¢ LeabIMU YUCIaMU: LEIOUYUCIEHHOE JEJIEHNE, OCTaTOK

OT ACJICHUS. HpOBepKa ACIIUMOCTH OJJHOI'0O IEJIOT0 Yrcjia Ha JPYyroe

BerBnenus. CocraBHble YCIOBHS (3allUCh JIOTMUECKHX BBIPAXEHUM Ha
M3Yy4aeMOM SI3bIKE IporpaMMupoBanus). Haxoxienne MUHMMyMa U MaKkCUMyMa
U3 JIBYX, TPEX U 4eThIpEX uucel. PeleHne KBaJpaTHOrO ypaBHEHHUS, HUMEIOIIET0

BCIICCTBCHHBIC KOPHU

2.11

JII/IaJ'IOFOBaH OTjIaJKa IMporpaMMm: MmomaroBO€ BBIITOJIHCHHUEC, ITPOCMOTP 3HAYCHHI

BCJIIMYHH, OTJIaJOYHBIN BBIBO/I, BBI60p TOYKHU OCTaHOBa

2.12

I_[I/IKJ'I C YCJIOBUCM. AJ'IFOpI/ITM EBknuga ajisi HaX0XKIeHUs HaKOOJIBIIEro 06H_ICFO
ACIIUTEIIA ABYX HATYpPaJIbHBIX YKUCCIL. PazOuenue 3amnucu HaTypaJbHOI'O 4YHUCJIa B
MO3UIIMOHHOM CHCTEME C OCHOBAaHUCM, MCHBIIHMM WJIW PABHBIM 10, Ha

OT/IeNIbHBIE TTUDPHI




2.13

2.14

2.15

[uka ¢ nepeMeHHOMU. AJITOPUTMBI TPOBEPKH IEIUMOCTH OJITHOTO IIEJI0T0 YHCIIa

Ha Jpyroe, IpoBEpKU HATYPaIbHOTO YKCIIa HA TPOCTOTY

OO6paboTka CHMBOJIBHBIX JaHHBIX. CHMBOJIbHBIE (CTPOKOBBIE) IEpEMEHHBIE.
[TocumBonbHast 00paboTka cTpok. [lomcyér 4acToThl MOSABIEHUS CHUMBOJIA B
cTpoke. BetpoeHHbie hyHKIMU i1t 00pabOTKH CTPOK

OnpezneneHre BO3MOXHBIX PE3yAbTATOB PaOOTHl AITOpPUTMA NPU 33TAHHOM

MHOXCECTBC BXOJHBIX OAaHHBIX, OIIPEACICHUC BO3MOXXHBIX BXOIHBIX JaHHBIX,

IIPUBOAAIIMX K TaHHOMY pe3yJIbTaTy

9 KUIACC

Kox

IIpoBepsieMblii 3JIeMEeHT COIePKAHUS

[{udpoast rpaMOTHOCTH

11

1.2

I'moGanvhas cetb WutepHer. IP-ampeca y3noB. CereBoe XpaHeHHE [aHHBIX.
Metobl HHIUBUIYAILHOTO U KOJUIGKTUBHOTO Pa3MeIleHUs HOBOW WH(pOpMAIIUY B
Wutepnere. bonbiie paHHble (MHTEpHET-AAHHBIE, B YAaCTHOCTH JIaHHBIC

COLIMAJIbHBIX CETEH)

[Tonsitue 00 wHOpMaMOHHOW O€30MacHOCTH. YTPO3bl HUH(POPMAIUMOHHOM
Oe3omacHOCTH TIpU paboTe B TNI0OATBHOM CETH U METOMBI MPOTUBOACHCTBUS UM.
[IpaBuna Oe3omacHON ayTeHTH(UKAIMU. 3allUTa JUYHOU WH(OpPMAIUU B CETH
WNurepner. be3omacHele  cTpareruum  moBeleHUs B cetu  VIHTepHer.
[IpenymnpexaeHne BOBJICUYECHHS B JIECTPYKTHUBHBIE U KPUMHHAIBbHBIE (DOPMBI

CeTeBOIl akTUBHOCTHU (KMOepOYUIMHT, GUILKHT U Ipyrue GopMbl)

1.3

Bunasl nestensHoctH B VHTepHeTe. VHTEpHET-CEpBUCHI: KOMMYHHKALMOHHBIE
CEpBHCHI (ITOYTOBAs CIyk0a, BUI€O-KOH(PEPEHI-CBSI3b U JIPYTHE), CIPAaBOUYHbIE
CIy’KOBbl (KapThl, pacluCaHUs W JpPYrue), IMOUCKOBBIE CIY)XOBI, CIIy>KOBI
OOHOBJIEHHSI TNPOTrpaMMHOr0 obecriedeHuss u Jpyrue ciyx0bel. CepBHUCHI
rocygapcTBeHHbIX — ycuayr. OOnaynele xpaHwiuimia gaHHbeIX.  Cpenctsa
COBMECTHOM  pa3pabOTKM  JOKYMEHTOB (oHiaiiH-oducsl). [Iporpammuoe
o0ecrieyeHHe Kak BeO-CEpBUC: OHJIAIIHOBBIE TEKCTOBBIE M Tpaduueckue
pEaKTOpPBI, Cpe/ibl pa3pabOTKU IPOrpaMM

Teopernueckrue OCHOBBI HH)OPMATHKH

2.1

Mopensb. 33,[[8.‘11/1, pemracMbIC C MMOMOLIBIO MOACIUPOBAHUA. KHaCCI/I(I)I/IKaI_[I/II/I

Mozenel. MarepuanbHble  (HaTypHble) W HMH(DOPMAIMOHHBIE  MOJIEIH.




HenpepbiBHble W AMCKpeTHbIe Mojenu. MmurtanuoHHble Monenu. Urposbie
monenu. OIeHKa COOTBETCTBUS MOJCIHA MOJCIHPYEMOMY OOBEKTY M IEISIM

MOACIIUPOBAHUA

2.2

Ta6mmunbie monenu. Tabnuia kak IpeIcTaBICHUE OTHOIICHHS

2.3

2.4

2.5

ba3el nmannapix. OTOOp B TabNMIE CTPOK, YAOBIETBOPSIONIUX 3aJaHHOMY

YCIIOBUIO

I'pad. Bepmuna, pebpo, myts. OpHEHTHPOBAHHBIE W HEOPUCHTHPOBAHHBIC
rpadel. Jlnmuna (Bec) pebpa. Becomas martpuma rpada. nmwHa myTH MEXIY
BepmmHaMu rpada. [louck ontumansHOro TyTH B rpade. HauanpHast BepminHa
(MCTOYHHK) W KOHEYHas BepIIMHA (CTOK) B OPUEHTUPOBAHHOM Tpade.

Brrancnenune Koau4ecTBa MyTel B HAlIPaBJIICHHOM allUKJINIECKOM rpade
Hepeso. Kopens, Bepmmna (y3en), juct, pedbpo (ayra) nepeBa. Bricota aepesa.
[TonnepeBo. Ilpumepsl wucnosib3oBaHusi JepeBbeB. llepebop BapuaHTOB ¢

IIOMOIIIBIO ACPCBa

2.6

2.7

ITonsiTue MareMaTM4ecKOM MOZENW. 3ajadyd, pellaeMble C  IIOMOUIbIO
MaTeMaTH4eCKOro (KOMIBIOTEPHOTO) MOJCIIMPOBAHUS. Otnuune
MaTeMaTHYeCKOM MojaedM OT HaTypHOH MOJEeId M OT  CIOBECHOTO

(JIuTepaTypHOT0) ONUCaHMs 00bEKTa

OTaIbl KOMIIBIOTCPHOT'O MOJCIMPOBAHHA: ITIOCTAHOBKA 3ada4du, IMOCTPOCHUC
MaTeMaTH4eCKOMn MOACIIN, nporpaMmMHas peaiun3anus, TCCTUPOBAHMUC,
MNPOBCACHNEC KOMIBIOTCPHOIO OKCIICPUMCHTA, AaHAJIM3 ¢€ro pe3yjbTaToB,

YTOYHCHUC MOICIIN

AJNTOpUTMBI U TPOrpaMMHUPOBAHUE

3.1

Pa30uenue 3aga4d Ha IIoA3aJadvMu. CocraBneHue AJITOPUTMOB U IIpOrpamMm C
HUCIIOJIB30BaHHUEM BeTBJ'IeHI/II\/’I, OUKJIIOB M BCIIOMOIaTCJIbHBIX aJITOPHUTMOB JJIdA

YHpaBJICHUA UCIIOJIHUTCIICM WUJIU APYTUMU HCIIOJIHUTCIIAMU

3.2

Tabnuunble BenuuuHbl (MaccuBbl). OnHomepHble MaccuBbl. CocTaBiieHHE U
OTNaZKa TPOrpaMM, pPEATU3YIOMIMX THUIOBBIE AITOPUTMBI  O0OpPabOTKHU
OJTHOMEPHBIX YHCIIOBBIX MACCHBOB, Ha OJHOM M3 SI3BIKOB MPOTPAMMHPOBAHUS
(Python, C++, Ilackans, Java, C#, lllkonbHblii AnropuTMUYecKuil SI3bIK):
3al0JIHEHHE YHCIIOBOTO MaccHBa CIy4yallHBIMHU YHCIIaMH, B COOTBETCTBUU C
dbopMyInoit win myTéM BBOAA YMCEN, HAXOXKJIECHHUE CYMMBI 3JIEMEHTOB MacCHBa,
JIMHEHHBIN TTOMCK 3aJJaHHOTO 3HAYCHHUS B MAaCCHBE, ITOJICUET DJIEMEHTOB MacCHBa,
YAOBIIETBOPSIIOIIUX  33IaHHOMY  YCIIOBHIO, HAaXOXJACHHE MHUHUMAaJIbHOTO

(MakcUMaNbHOTO) AyIeMeHTa MaccuBa. COPTUPOBKA MacCHBa




3.3

O0OpaboTka MOTOKAa MJAHHBIX: BBIYMCIECHUE KOJUYECTBA, CYMMBI, CpPEIHEro
apuMETHIECKOTO, MUHUMAIBHOTO M MAaKCHMAaJbHOTO 3HAYCHHS DJIEMEHTOB

IMOCJICA0BATCIIbPHOCTHU, YAOBJICTBOPAIOIMIUX 3aJaHHOMY YCIIOBHIO

3.4

4.1

VYmupasnenue. Curnan. O6parHas cBs3b. [logydeHune cUTHANIOB OT HHU(POBBIX
JAaTYUKOB (KacaHMs, pacCTOSIHMs, CBeTa, 3BykKa M jApyroro). Ilpumepsl
UCIIOJIb30BAaHUsl MPHUHIMIA OOpaTHOM CBS3M B CHUCTEMax yIpaBICHUS
TEXHUYECKUMHU YCTPOWCTBAMH, B TOM 4YHCIe B poOoToTexHuke. lIpumepsr
POOOTU3UPOBAHHBIX CUCTEM (CHCTEMa YIPABICHUS JBUKEHHEM B TPAHCIIOPTHOMN
CUCTEME, CBapoyHas JIMHMS aBTO3aBOJA, ABTOMAaTU3UPOBAHHOE YIPaBIECHUE
OTOIUICHMEM JIOMa, AaBTOHOMHAas CHCTE€Ma YIPaBJICHUS TPAHCIOPTHHIM

CPEJICTBOM U JPYTHE CUCTEMBI)
NudopmaninonHbie TEXHOIOTUU

[TonsTHEe 00 AMEKTPOHHBIX TAONMUIAX. THMBI TaHHBIX B SYEHKAX SJICKTPOHHOM
Tabmuipbl. PenaktupoBanue u popmatupoBanue tabnul. BerpoeHHsle GyHKIMM
JUIA TIONCKAa MaKCHMyMa, MUHUMYMa, CYMMBI U CPEIHETO apu(pMeTHIecKoro.
CoprupoBKka JaHHBIX B BBIIEICHHOM auanasoHe. Iloctpoenne puarpamm
(rucrorpamMma, KpyroBas IuarpaMma, TOY€YHAas auarpamma). Bpibop Tuma

AuarpaMMbl

4.2

[IpeoOpazoBanre dopmyn mpu KonmupoBaHUU. OTHOCUTENbHAS, aOCOTIOTHAS U

CMCHIaHHAasg aapecalust

4.3

YcnoBHBIE BBIYUCICHUS B 3JEKTPOHHBIX Tabnuiax. CyMMHpOBaHUE U MOACYET
3HAYEHMM, OTBEYAIOIIMX 3aJaHHOMY ycioBuio. O6paboTka OOJBIINX HAOOPOB

JaHHBIX. YucieHHoe MOZICIINPOBAHUC B DJICKTPOHHBIX Ta6J'II/II_[aX

4.4

Ponb mHGOpPMAIMOHHBIX TEXHOJIOTUH B Pa3BUTUH SKOHOMHUKU MHpA, CTPaHBI,
peruona. OTKpbITBIE OOpa3zoBarenbHble pecypchl. [Ipodeccuu, cBs3aHHBIE C
uHpopMaTUKOH ¥  HMHDOPMAIIMOHHBIMU  TEXHOJIOTHSIMH:  BeO-Iau3aiiHep,
MPOTPaAaMMUCT,  Pa3pabOTYMK  MOOWJIBHBIX  MPUIOKEHUW, TECTUPOBIIHK,
APXUTEKTOpP MPOTPAMMHOIO OOECIEeUeHUs, CHEIHAIUCT M0 aHAIU3y JaHHBIX,

CHUCTEMHBIN aJIMUHUCTPATOP




ITPOBEPAEMBIE HA OI'D 10 HTHO®OPMATHUKE TPEBOBAHUS K
PE3YJIbTATAM OCBOEHHMSI OCHOBHOM OBPA3OBATEJIbHOM TPOI' PAMMBI
OCHOBHOTI'O OBIIET'O OBPA3OBAHUA

Kon
NpoBepsieMoro
TpeOOBaHUS

1

11

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
0a30BOIr0 YPOBHS OCBOEHHSI OCHOBHOI 00pa3oBaTeIbHOM
NPOrpaMMbl OCHOBHOI0 0011ero od0pa3zoBanusi Ha ocHoBe ®PT'OC

3HaTh (IOHUMATD)

BnajgeHue OCHOBHBIMHM — TMOHSATHSAMHU: HWHpOpMAIMs, Iepeaaya,
XpaHeHHe U 00paboTKa MH(pOpMAILIUU, aJITOPUTM, MOACIb, U(PPOBOMA
NPOAYKT ¥ WX HCIONB30BAHUE IS pEHICHHUS YYCOHBIX H

MMPAaKTUYCCKUX 3a1aq

1.2

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

JIOTHYCCKOC BBIPAKCHUC

YmeTh

2.1

2.2

2.3

2.4

2.5

YMeHue OIICPHUPOBATL CAMHUIAMHU HN3MCPCHUA I/IH(1)OpMaI_II/IOHHOFO

00BEMA U CKOPOCTHU NEpeaun JaHHBIX

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

16, BBINOJNHATH apUPMETHUECKHUE OTEpALIUU HaJl HUMHU

YMeHne KOoIUpoBaTh M JEKOJUPOBATh COOOIICHMS] IO 3aJaHHBIM
npaBujaM; T[OHUMAaHHE OCHOBHBIX IPUHLMUIIOB  KOJUPOBAHUSA
nH(pOpMaIUK pa3TUIHOM MPUPOJIBI: TEKCTOBOM, rpadMueCcKoOM, ayIno
YMeHue 3anuchiBaTh JIOTUYECKHE BBIPAXKEHHS C HCIOJIb30BaHUEM
JTU3BIOHKIIMY, KOHBIOHKIIUM W OTPHUIIAHUS, OMPENETsATh MCTUHHOCTh
JIOTUYECKUX BBIPAKEHUM, €CIM H3BECTHBI 3HAYEHUS HCTUHHOCTH
BXOJISIIIINX B HETO NMEPEMEHHBIX, CTPOUTHh TAOIUI[BI UCTUHHOCTH IS
JIOTUYECKUX BBIPAXKEHUH; 3alKMChIBATh JIOTMUYECKUE BBIPAKEHUS Ha

M3y4aeMOM SI3bIKE IPOTPAMMHUPOBAHUS

YMeHHe COCTaBIISITh, BBINIONHATH BPYYHYI0O W Ha KOMITBIOTEpE
HECJIO)KHBIE ~ QTOPUTMBl  JJIsE  YIOPaBICHHUS  HUCIOJHUTEISIMH
(Uepenamka, YepT&KHWUK U Jpyrue); co3daBaTh M OTIAXKUBATH
porpaMMbl Ha OJJHOM M3 SI3bIKOB TiporpammupoBanus (Python, C++,
[Tackanp, Java, C#, IlxonpHBI AJTOpUTMUYECKUN  SI3BIK),

PCAIU3YIOIHUEC HECIIOKHBIC aJITOPUTMBIL 06p&60TKI/I YHUCJIOBBIX JaHHBIX




2.6

2.7

2.8

2.9

2.10

C HCIIOJIB30BAHUEM HUKIIOB U BGTBHGHI/Iﬁ; YMCHHC p336I/IBaTB 3aga4un
Ha moJ3agavun, UCI0JIb30BaTh KOHCTAHTHI, ICPEMCHHLIC 1 BbIPAKCHUA
Pa3INIHbIX THUIIOB (‘II/ICJ'IOBBIX, JJOTHYECCKHX, CI/IMBOJ'IBHBIX);
AHAJIM3UPOBATH HpGIUIO)KCHHBIfI AJITOpPUTM, OIPECACIATh, KaKHC
pE3yiabTaTbl BO3MOXHBI IIPU 3aJJAHHOM MHOXCECTBE HCXOAHBIX

3HaYEeHUN

YMeHue 3amucaTb Ha M3y4aeMOM  S3bIKE IPOrPAMMHUPOBAHMS
QITOPUTMBI MTPOBEPKHU JAEIMMOCTH OJHOI'O LEJIOr0 4Yuciaa Ha JApYroe,
NPOBEPKH HATYpPAJIIbHOTO YHCJIa HA TPOCTOTY, BbIIENEHUs nupp u3
HaTypajJbHOIO YMCJIA, HOUCK MAaKCUMyMOB, MHUHHUMYMOB, CYMMbI

YHCJIOBOM IIOCIEI0BATCIILHOCTH

Bianenue yMeHHEM OpHUEHTHPOBATHCA B HMEPAPXUUYECKOU CTPYKType
daitnoBoil cuctemsl, paboTarh ¢ (ailIoBoi CUCTEMOM NEPCOHAIBHOTO
KOMITBIOTEpPA C HCIOJIb30BaHUEM rpaduveckoro wuHTepdeiica, a
MMEHHO: CO3/aBaTb, KOIHUPOBaTh, NE€pPEMEILaTh, NEPEHUMEHOBBIBATD,

yIAIATh ¥ apXUBHUPOBATH (PAliIbl M KaTAIOTH

BJIaIIeHI/Ie YMCHUSAMHU U HABBIKAMH UCIIOJIB30BaHUS I/IH(bOPMaIII/IOHHBIX
H KOMMYHHUKAIITUOHHBIX TEXHOJIOTHI AJig TIOUCKA, XPAHCHUA,

00paboTKH U Mepesjaun U aHallu3a pa3IMuHbIX BUIOB HH(OpMaLUu

YMmenue BbIOUpaTh CIOco0 MPEICTaBICHUS JaHHBIX B COOTBETCTBUU C
MOCTaBJICHHOW 3amadeil (TaOmuibl, cXembl, Tpaduku, ITuarpaMmbl) C
WCIIOJIb30BAHUEM  COOTBETCTBYIOUIMX  MPOrPAMMHBIX  CPEICTB

00paboTKH JaHHBIX

YMenue ¢dopmanuzoBaTb U CTPYKTYpUpOBaTh  HH(OpMAIHIO,
UCIIONB3YSl DJIEKTPOHHBIE TaONUIbl A 0oO0pabOTKH, aHanmu3a u
BU3yaJIM3allii YHCIIOBBIX JIaHHBIX, B TOM 4YHCJIE C BBIICICHUEM
quarna3oHa TaONWIBI W YIOPSJAOYMBaHHEM (COPTUPOBKOM) €ro
AJIEMEHTOB; YMEHHUE MPUMEHSATHh B JJIEKTPOHHBIX TaOIHIaX (HOPMYIIBI
JUIsT  pacy€ToB C  HUCHOJB30BaHHMEM  BCTPOEHHBIX  (DYHKIUH,
a0COJIIOTHOM, OTHOCUTEIHHOM, CMEIIAHHOM aJpecaliiy; UCIOIh30BaTh
AIIEKTPOHHBIE TAONUIIBI JJISI YUCICHHOTO MOJEIHPOBAHUS B MPOCTHIX

3a/1auax M3 pa3HbIX MPEAMETHBIX 00JacTein




INEPEYEHD 2JIEMEHTOB COAEPXKXAHMUSA, ITPOBEPAEMBIX HA OI'D ITO

NHO®OPMATHUKE

Koxa

HHHPar###1.1

1.2

2.1

IIpoBepsieMblii 3JIeMeHT cOAepPKAHUA

Hudposas rpaMOTHOCTH

@aiinpl ¥ mankd (katajoru). llpuHIMNBI mocTpoeHHs (PaiIoBbIX
cucteM. [TonHoe nms ¢aiina (manku). [1yts k daitny (manke). Pabota ¢
¢daitmaMi ¥ KarajloraMM CpeICTBAMH OIEPALMOHHOW CHCTEMBI:
CO3/1aHHe, KOIIMPOBAaHUE, NTepeMelleHUE, IEPEUMEHOBAHUE U YAalleHUE
¢daiinoB m mamok (karaioroB). Tumbl aitmoB. CBoiicTBa (haiiios.
QaitnoBelii Menemkep. Ilouck ¢aiinoB cpeacTBamu omnepanvoOHHON

CHUCTCMBI

O6benunenue kommbioTepoB B ceTb. Cetb UHTepHeT. Beb-cTpanuna,
BeO-caiit. CTpykTypa azpecoB Beb-pecypcoB. bpayzep. Iloumckossie
cuctembl. [louck wHpOpMAIMM TIO KIIOYCBBIM CJIOBaM M IO
n3obpaxenuto. JloctoBepHocTs uHGOpPMAlMU, TMOJIYYCHHOH U3

Nurepnera. IP-anpeca y310B. CeTeBoe XpaHEeHHE JaHHBIX
Teopernueckrne 0CHOBbI UHPOPMATUKHU

JIMCKpETHOCTh  JAaHHBIX. BO3MOXHOCTh ONMCAHUS HEMPEPHIBHBIX
00BEKTOB U MPOIECCOB C MOMOIIBIO JUCKPETHBIX JaHHBIX.

CumBon. Andasur. MomHocTs andaButa. J[BoMuHBIA andaBurT.
KonnuectBO ~ BCEBO3MOXHBIX ~ CIOB  (KOJOBBIX  KOMOWHAI[MIT)
¢ukcupoBaHHON [UIMHBI B JABOMYHOM aindasure. [IpeobpaszoBanue
moboro andaBuTa K JABOMYHOMY. KodMUeCTBO pa3iauyYHBIX CIIOB
(buKCcUpOBaHHOH JUTHHBI B aJihaBUTE ONpeAeIEHHON MOIIIHOCTH.
KoaupoBanue CHMBOJIOB OJTHOTO aj(aBUTa C MTOMOIIBIO KOJIOBBIX CJIOB
B Ipyrom andasuTte, KogoBas Tabauina, gekoaupoBanue. Konuposanue
TeKcTOB. PaBHOMepHBI kKoa. HepaBHOMepHBIi ko, Koguposka ASCII,
Bocbmubutabie konupoBku. Ilonstue o xomupoBkax UNICODE.,
JlexonupoBaHue COOOIIEHUH C HCIOIb30BAaHUEM PaBHOMEPHOTO U

HepaBHOMEpHOTro koja. MHpopMaioHHbIi 00bEM TeKkcTa

2.2

Nudopmannonnsiii 00bEM TaHHBIX. BUT — MUHUManbHas €IUHHIIA
KOJIM4YeCcTBAa MH(POPMAIIMKM — TBOWYHBIA pa3psia. EnuHUIBI n3MepeHus
nH(popMaMOHHOTO 00bEMa MaHHBIX. but, Oaift, kumobalT, Merabair,

rurabaiit. CKopocTh niepeiayu JaHHbIX. EMUHUIBI CKOPOCTH TIepeaadn




MAHHBIX

2.3

KomupoBanue upera. llBetoBsie momenu. Monens RGB. I'myOuna
koxuposanus. Ilanutpa.

PactpoBoe u BekTOpHOE TmpeacTaBicHUE H300pakeHui. Ilukcensb.
Onenka wuHMOPMAIMOHHOTO O00BEMa TpapHUUECKUX JaHHBIX IS

pacTpoBOro U300paskeHus

2.4

2.5

2.6

KO,I[I/IpOBaHI/IC 3BYKa. PaBpH,I[HOCTB n dacrora 3anmcu. KomanmdecTtBo
KaHaJIOB 3aI1iCH.
OHCHKa KOJIMYCCTBCHHBIX IapaMETPOB, CBA3AHHBIX C IMPEACTABICHUEM

Y XpaHEHUEM 3BYKOBBIX (paiiioB

Hemno3uimoHHbIe W TO3WIMOHHBIE CHUCTEMBlI CUYUCICHUSA. AJ(aBHT.
OcHoBanue. Paspépuyras ¢dopma 3amucu uwucna. IlepeBon B
JECATUYHYI0 CHUCTEMY YHCEJ, 3allUCaHHbIX B JPYIMX CHUCTEMax
CUMCIICHHUS.

PumMmckasg cucrema cuucieHus

JlBonyHas cucrema cuucieHus. [lepeBos LenbIX yuceln B Mpenenax oT
0 1o 1024 B nBOMUHYIO cUCTEMY cuucieHus. BocbMmepuuHas cucrema
cuncnenus. [lepeBon uncen U3 BOCbMEPUYHON CUCTEMBI B JBOUYHYIO U
JecsITUUHYI0 cucteMbl W oOparHo. lllecTHaauarepuuHas cucrema
cuncnenus. llepeBox ducen W3 IIECTHAAUATEPUYHOM CUCTEMBI B
JBOMYHYIO, BOCBMEPUYHYIO M JIECATUYHYIO CHCTEMbI U 0OpaTHO.

ApI/I(I)MeTI/ILIeCKI/IC orepanuru B JIBOMYHOM CUCTEME CUHCICHUS

2.7

Jlornyeckue BBICKa3bpIBaHUA. JIorMueckue 3HAYCHHUS BBICKA3bIBAHUM.
DneMeHTapHble U COCTaBHbIE BBICKa3bIBaHUA. Jlornueckue omnepanuu:
«» (KOHBIOHKIIMS, JIOTHYECKOE YMHOXEHHE), «HIN» (AU3BIOHKIIMS,
JIOTHYECKOE CIIOKEHHE), «He» (j1oruueckoe orpuuanue). [Ipuopurer
Jormdyeckux onepauuid. OnpeneneHue HUCTUHHOCTH — COCTaBHOIO
BBICKA3bIBAHUS, €CIIM WM3BECTHBI 3HAYEHUS HWCTHHHOCTH BXOJSIIHUX B
HEro OJJIEMEHTapHBIX BbICKAa3bIBaHUW. JlorMdeckue BbIpaKCHUS.
[IpaBuna 3anmucu Jjorumdeckux BelpakeHuid. IlocTpoenue Tabmuil

HCTHUHHOCTHU JIOTHUYCCKUX BLIpa)I(CHHf/'I

2.8

2.9

Jlornueckue »SIEMEHThl. 3HAKOMCTBO C JIOTMUECKMMU OCHOBaMU
KOMIIbIOTEpA
HemnpepsiBHBIE W JIHCKpeTHBIE MoOAENW. VIMHTalMOHHBIE MOJEIN.

Urposbie monenu. OlieHKa aJeKBaTHOCTH MOJEIH MOJACIUPYEMOMY




00BEKTY U IEJISIM MOJICITUPOBAHUS

2.10

Tabnmuunbie Monenu. Tabnuna kak mpeacTaBiIeHUEe OTHOMICHHS. ba3bl
nanHelx. OTOOp B TaOiuile CTPOK, YAOBJICTBOPSIONIUX 3aJaHHOMY

YCJIIOBHUIO

211

212

I'pad. Bepumna, peopo, MyTh. OpueHTUpOBaHHbIE u
HeopueHTUpoBaHHbIe Tpadul. [[nmHa (Bec) pebpa. BecoBas marpuia
rpada. JnuHa nmytu Mexay BepuinHamu rpada. [louck ontuMaibHOrO
nytu B rpade. HaganbHas BepmmHa (MCTOYHUK) M KOHEYHAs BEpIIIMHA
(cTok) B opueHTHpOBaHHOM rpade. Brluncienune konuuecTBa myTeil B
HaIpaBJIEHHOM aIlUKINYECKOM Tpade

Hepeso. Kopens, BepmmHa (y3ei), muct, pedpo (ayra) nepea. Beicota
nepesa. Ilognepeso. Ilpumepsl ucmnonb3oBaHus JepeBbeB. [lepedop

BapHWaHTOB C IOMOLIBIO ACPCBA

AJTOPUTMBI U IPOTPAMMUPOBAHHE

3.1

3.2

CpoiictBa anroputMa. CrnocoObl 3amucu ajaroputMa (CIOBECHBIN, B
BHJI€ OJIOK-CXEMBI, IPOrpaMma).

CocraBneHre anropuTMOB U MPOrPaMM C UCIIOJIb30BAHUEM BETBJICHUH,
LMKJIOB M  BCIOMOTAaTENbHBIX  QJITOPUTMOB I  YIpaBJICHUSA
ucnonaureneM (Pobor, Uepenamka, YepTéxHUK U  JIpyrue).

BelInonHeHne anropuTMoB BpYYHYIO M Ha KOMIIBIOTEpE

S3pik  mporpammupoBanus  (Python, C++, TIlackams, Java, CH#,
HIxonbHBIH ANTOPUTMUYECKUN SI3BIK).

Cucrema  mporpaMMHUpPOBaHHUSA:  pEAAKTOp  TEKCTa  IpOrpamwm,
TPAHCIATOP, OTIAAUHK.

IlepemenHas: Tun, wumsA, 3HadyeHWe. Llenble, BEHNIECTBEHHBIE U
CUMBOJIbHBIC [IEPEMEHHBIE.

Oneparop npucBauBaHus. Apu(pMETHUYECKHE BBIPAKEHUS U TOPSIOK
ux BbluMciaeHus. Onepauuy C LENbIMH YHUCIAMHU: ILEJIOUYHUCICHHOE
JCJIEHHEe, OCTaTOK OT aeneHus. Bersnenus. CocTaBHBIE YCIIOBUSA
(3amMch  JIOTMUECKMX  BBIPAXEHMH  Ha  HM3y4aeMOM  s3BIKE
nporpaMMmupoBanus). Haxoxnenne MuUHIMyMa

U MakCHUMyMa U3 JIBYX, TPEX U 4ETBIPEX uncell. Pelenne kBaapaTHOro
YpaBHEHHUs, MMEIOIIET0 BEUIECTBEHHbIE KOpHU. LMk ¢ ycnoBuem.
Anroput™ EBkinaa Juist HaXoKA€HUST HAaUOOJIBIIEr0 OOIIEero AeIUTeNs

JBYX HaTypalbHbIX uncen. PazObueHue 3amucu HaTypajJbHOTO yucia B




3.3

MO3UIMOHHON CHCTEME C OCHOBAHHMEM, MEHBIIIMM WJIM paBHbIM 10, Ha
otaensHble mUppsl. LUk ¢ mepeMeHHOW. ANTOPUTMBI TPOBEPKU
JETMMOCTH OJIHOTO IIEJIOT0 YKCIIa Ha JPYTroe, MPOBEPKH HATYPaTbHOTO

4uclia Ha POCTOTY

OO6paboTka CUMBOJBHBIX JaHHBIX. CHMBONBHBIE (CTPOKOBEIC)
nepemeHHble. [locuMBosibHas oOpaboTka crpok. Iloncuér uacToTh
MIOSIBJICHUSI CUMBOJIA B CTpOoKe. Berpoennbie pyHKuuu 1ist 06paboTku

CTpPOK

3.4

Omnpenenenue BO3MOXHBIX pPE3yJIbTaTOB pabOThl alropuTMa Mpu
JAHHOM MHOXXECTBE BXOJIHBIX JIAHHBIX, OIPEICICHHE BO3MOXKHBIX

BXOJAHBIX JAaHHBIX, IPUBOJANINX K JAHHOMY PC3YJIbTATY

3.5

Tabnuunble  BenuuuHbl  (MaccuBbl). OJIHOMEpPHBIE  MAacCCHBBIL.
CocraBneHue W OTIaJKa WPOrpamMM, peaJu3yIoOlUX THUIIOBBIC
QITOPUTMBI 0OOPaOOTKH OJHOMEPHBIX YHMCIOBBIX MAacCCHBOB, HA OJHOM
u3 s3pIk0B nporpammupoBanus (Python, C++, Ilackans, Java, CH#,
HIkonpHBIH  ANropuTMUYECKHM  SI3bIK): 3amOJHEHHE YHUCIOBOTO
MaccuBa CIIYYallHBIMU YHCJIAMH, B COOTBETCTBHH C (HOPMYJION WIn
NyTéM BBOJA YHCEN, HAXOXJIEHUE CYMMBI 3JIEMEHTOB MAacCHUBa,
JIMHEWHBIN MONCK 3aJJaHHOTO 3HAYSHUS B MACCHBE, MOJICUET DJIEMEHTOB
MacCuBa, YJOBJETBOPSIOUIMX 3a/laHHOMY YCIIOBHUIO, HaXOXKJIEHUE
MUHUMAaJIbHOIO (MaKCHUMaJIbHOTO) 3jeMeHTa MaccuBa. CopTHpoBKa
MaccuBa. OOpaboTka TMMOTOKA JaHHBIX: BBIYHCIECHUE KOJIWYECTBA,
CYMMBI, CpeaHEero apuMeTUYECKOTO, MHUHHUMAJIBHOTO "
MaKCUMaJbHOTO  3HAQUYEHMs]  DJIEMEHTOB  MOCIEAO0BAaTEIbHOCTH,

YIOBJIETBOPSIOLIUX 3a/laHHOMY YCJIOBHIO

3.6

Vnpanenue. Curnan. OOpatHas cBs3b. [lonydeHue CHUrHajJoB OT
M (POBBIX AATYUKOB (HAIPUMEp, KaCaHUs, paCCTOSHUS, CBETA, 3BYKA).
[Ipumepsbl HCTONB30BaHMSA NPUHIMIA OOPAaTHOM CBSI3M B CHUCTEMAax
yIOpaBlIeHUsI TEXHUYECKUMHU YCTPOWCTBaMHU C MOMOUIbIO JaTYUKOB, B

TOM 4YHUCJIC B p06OTOTeXHI/IKC

WudopmanoHHbIe TEXHOIOTUI

4.1

TexcToBbIe JOKYMEHTHI M WX CTPYKTYpHBIE JJIEMEHTHI (CTpaHMIIA,
a03art1, CTpokKa, CJI0BO, CHMBOJI).
TexkcToBBIi TpoleccOp — MHCTPYMEHT CO3/JaHUSA, PEAAKTHUPOBAHUS U

dbopmaTtupoBanus TekcToB. [IpaBuna Habopa Tekcta. PegaktupoBanue




4.2

tekcta. CBoiictBa cumBoioB. [Ipudt. Tumsl mpudToB (pybdnensie, ¢
3acedyKaMu, MOHOIIMpPUHHBEIE). [lomyXkupHOE U KypCHBHOE HAauepTaHUE.
CpoiicTBa a0zaileB: TrpaHuUlbl, a03alHBIl  OTCTYN, HWHTEpBAl,
BbIpaBHUBaHMe. [lapameTprl crpanuisl. CtuieBoe ¢GopmaTupoBaHUE.
CrtpykrypupoBanue HH(OpPMALMU C TOMOIIBIO CIHUCKOB M TaOJIHILI.
MHuoroypoBHeBble cnucku. JloOGaBneHne TaOmMIl B TEKCTOBBIE
NOKyMeHThl. BcraBka wu300paxkeHHiI B TEKCTOBBIE JOKYMEHTHI.
OOtekaHne W300paXEHW TEKCTOM. BKIIOUEHHWE B  TEKCTOBBIN
JOKYMEHT auarpamm, (Gopmyi, HyMepaluu CTPaHUll, KOJIOHTHTYJIOB,
CCBUIOK M IPYTUX 3JIE€MEHTOB

Pactposrie pucynku. Mcnons3oBanue rpagiuecKux MPUMUTHBOB.
Onepauuu penakTUpoBaHUs TIpaduuecKux OOBEKTOB, B TOM YHCIE
udpoBeIX Qororpaduii: uU3MEeHEHHE pa3Mmepa, oO0pe3ka, IMOBOPOT,
oTpakeHue, pabora ¢ obnacTaMu (BblIEICHHE, KOMUPOBAaHUE, 3AJIMBKA
[IBETOM), KOPPEKIUS IIBETa, SIPKOCTH W KOHTPACTHOCTH. BekTopHas
rpaduka. Co3gaHre BEKTOPHBIX PUCYHKOB BCTPOCHHBIMHU CPEICTBAMU
TEKCTOBOI'O TMPOIECCOpa WM JAPYTUX TporpamMm (MPUIIOKEHUN).

[[O68.BJ'ICHI/IG BCKTOPHBIX PUCYHKOB B JOKYMCHTEIL

4.3

4.4

[ToaroroBka MynbTUMETUNHBIX Tpe3eHTanuid. Cnaiin. JlobaBieHue Ha
cmaiin Texkcra M u3oOpaxeHui. PaboTa ¢ HECKOIBKMMH CllalijaMHu.
JloGaBnenne Ha claid ayIUOBU3YaIbHBIX MJAaHHBIX. AHHMMAIIUA.

I'unepcceslnkn

Tunel gJaHHBIX B siUeHKax 3JEKTPOHHOW Tabnuibl. PenaktupoBanue u
¢dbopmatupoBanne Tabmui. BcerpoeHHble GYHKIMH A7 TIOHCKA
MaKCUMyMa, MHUHHUMYMa, CYMMBI W CpPEIHEro apu@MeTHYECKOTO.
CopTupoBKa [aHHBIX B BBIJCJICHHOM jauamnazoHe. [loctpoeHue
auarpaMMm  (THCTOrpamMma, — KpyroBass — jAvarpaMma,  TOu€yHas
nuarpamma). Beibop tuna nuarpammel. [IpeobpazoBanue Gpopmyn npu

KOIIMPOBAHUMU. OTHOCI/ITCJ'IBHaH, a0COJIFOTHAS U CMEIIaHHAas azpecanunsa

4.5

YCoBHBIE BBIYUCICHUS B AJIEKTPOHHBIX Tabnumax. CymMMuUpoBaHue U
MOACYET 3HAYEHWN, OTBEUAIONIMX 3aJaHHOMY YycioBuio. O6paboTka
O0onpIMX  HAOOPOB  MaHHBIX. UHMCIEHHOE  MOJECIUPOBAHHE B

AJIEKTPOHHBIX TaOIUIIAX




YYEBHO-METOAUYECKOE OBECIIEHEHHUE OBPA30OBATEJIBHOI'O
IMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYHEHUKA

» Uudopmaruka: 7-i xnacc: 6a30BbIl ypOBEHB: YUEOHHK; 5-€ U3qaHue, iepepadboTaHHOe
Bbocoga JI.JI., bocoBa A.}O. AkunonepHoe obuiectBo «M3narensctBo «IIpocBenienue»
» Mudopmaruka: 8-i kmacc: 6a30BbIid YPOBEHB: YUEOHHK; S-€ U3aHue, nepepadoTaHHOe
Bbocoga JI.JI., bocoBa A.}O. AkunonepHoe obuiectBo «M3narensctBo «IIpocBenienue»
» Mudopmaruka: 9-i knacc: 6a30BbIid YPOBEHB: YUEOHHK; S-€ U3aHue, epepadboTaHHOe

Bbocoga JI.JI., bocoBa A.}O. Akunonepnoe obuiectBo «M3narensctBo «IIpocBenienue»
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