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HOACHUTEJBHASA 3AIINCKA

[Tporpamma o MH(GOPMATUKE HA YPOBHE OCHOBHOIO OOIIEro 0Opa3oBaHUs
COCTaBJi€Ha Ha OCHOBE TpeOOBaHMA K pe3yjabTaraM OCBOEHUS OCHOBHOM
00pa3oBaTenpHOM MpOorpaMMbl OCHOBHOTO 00IIET0 00pa3oBaHMsl, MPEACTABIEHHBIX
B ®I'OC 00O, a Takxe penepanbHON padoueii mMporpaMMbl BOCIATAHUSL.

[TporpaMmMa mo wuHpOpMaTUKE [OAET NPEACTABICHUE O UENAX, OOmeh
cTparerud OOYy4YeHMs, BOCIHMTAHWS W Pa3BUTHS OOYyYaAKOIIUXCS CPEACTBAMH
uH(pOpMaTUKA Ha 0a30BOM YPOBHE, YCTAHABIMBACT O0S3aTEIILHOE MPEIAMETHOE
COJIEPKAHUE, MPEAYCMATPUBACT €r0 CTPYKTYPUPOBAHUE TIO Pa3iciaM U TEMaM.

[TporpaMma 1o HHPOPMATUKE ONPEAEIIIECT KOJTMUYECTBEHHBIC U KAUECTBEHHBIC
XapaKTEPUCTHKU YYEOHOr0 Marepraia ajs KaKIOTO rojla U3yuYeHus, B TOM YUCIIE
U COACPYKATENIbHOTO HAMOJHEHHS Pa3HOr0 BHJA KOHTPOJIA (IMIPOMEXKYTOYHOMH
arTecTauuu oOyJaromuxcs, BCEPOCCUHCKHAX POBEPOUHBIX pador,
roCyJapCTBEHHOM UTOTOBOM aTTECTAIUN ).

[TporpaMMa 1o WHPOPMATHKE SBISETCS OCHOBOW Uil COCTABJICHHS
ABTOPCKUX YYEOHBIX TPOrpaMM, TEMATHYECKOTO INTAHUPOBAHUS KyPCa YUUTEIIEM.

Lensmu  m3yyeHUss MHQPOPMATHKM HAa YPOBHE OCHOBHOIO  00WIEro
00pazoBaHuUsl SIBJISIFOTCS

(OpMUPOBAHNE OCHOB MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTUS HAYKH WMH(POPMATUKH, AOCTUKCHHSM HAYYHO-TEXHUYECKOTO
nporpecca U OOMICCTBEHHOM MPAKTUKH, 3a CUET PA3BUTHS MPEACTABICHUNA 00
WH(pOPMALMM KaK O BAKHEHIIEM CTPATETMYECKOM PECYPCE PA3BUTHS JIMYHOCTH,
rocy/apcTBa, OOIIECTBA, MOHWUMAHHWS POJAM HMH(POPMALKMOHHBIX MPOLECCOB,
WH(OPMALMOHHBIX PECYPCOB M WH(OPMALMOHHBIX TEXHOJIIOTHA B YCIOBHSIX
u(poBoi TpaHchopMa MHOTHX c(pep )KU3HA COBPEMEHHOTO O0IIECTBA;

00ECIEYCHUE YCIIOBUH, CIHOCOOCTBYIOIIMX PA3BUTHIO ANTOPHUTMHYECKOTO
MBILICHAS. KaK HEOOXOAUMOro YCIIOBUS MPO(PECCHOHAIBHON NEATENBHOCTH B
COBPEMEHHOM HMH(POPMALMOHHOM OOWIECTBE, MPEANONArarmero CnocoOHOCTh
oOyyaronierocss pa3douBarh CJIOKHBIE 3aaud Ha OO0Jiee MPOCThIE MOJA3aauH,
CPaBHMBATh HOBBIE 33714y C 3a/1a4aMH, PEIIEHHBIMU PAHEE, OMPEACIIATh [Aru JIst
JOCTUKECHHSI PE3yJIbTaTa v Tak Jajiee;

(GOpPMHUpPOBAHUE W PA3BUTHE KOMMETEHIMH oOyvarommxcs B 00JIacTh
MCIOJb30BaHUsl MHPOPMAMOHHO-KOMMYHHUKALIMOHHBIX TEXHOJIOTHi, B TOM YHUCIIE
3HAHWHA, YMEHWHA M HABBIKOB PabOTBl ¢ HMHQOpPMALMEH, NPOrpaMMUPOBAHUS,
KOMMYHHKAIIMM B COBPEMEHHBIX LHU(PPOBBIX CPEAAX B YCIOBHIX OOECIeUCHUs
UH(OPMAIMOHHOK O€30MACHOCTH JIMYHOCTHA 00YUarOLIErOCs,

BOCIIUTAHUE OTBETCTBEHHOTO M M30MPATEIbHOrO OTHOUICHHS K MH(pOpMALAn
C YY4ETOM MPABOBBIX M 3TUYECKUX ACMEKTOB €€ PACIPOCTPAHCHUS, CTPEMIICHUS K
OPOAODKEHUIO 00pa3oBaHuss B 00sacTh MHQPOPMAUMOHHBIX TEXHOJIOTUHA U



CO3UAATEIBHONW JACATETPHOCTH C NPUMEHEHHEM CPEICTB HMH(POPMAILIMOHHBIX
TEXHOJIOTHH.

Hupopmarrka B OCHOBHOM 0011IeM 00pa30BaHNN OTPAXKACT:

CYLIHOCTh HMH(OPMATHKM KAaK HAYYHOW JWUCUMIUIMHBI, M3y4Yarolei
3aKOHOMEPHOCTH MPOTEKAHUS U BO3MOKHOCTH aBTOMATH3ALMKA UHPOPMALIMOHHBIX
IPOLECCOB B PA3JIMUHBIX CUCTEMAX;

OCHOBHBIE ~ 00JIaCTM ~ NPUMEHEHUST  WMH(OPMATUKH, MPEKIE  BCETrO
WH(OPMALMOHHBIE TEXHOJIOTUH, YITPABJICHUE U COLMAIBHYIO Chepy;

MEXIACUMIUIMHAPHBIA ~ XapakTep HMHPOPMATHKM W HWH()OPMALMOHHON
JESATEILHOCTH.

M3yuenne WHQPOPMATHKM  OKAa3bIBACT  CYHIECTBEHHOC  BIMSHUE  HA
(OpMUPOBAHME MHUPOBO33PEHUSI OOYYAIOIIETOCS, €r0 >KU3HEHHYK TMO3MIHMIO,
3aKJIAJILIBAET  OCHOBBI ~ TMOHWUMAHWS  NPUHLMIOB  (PYHKIMOHWUPOBAHUS W
UCIOJb30BaHUsl MH(POPMALMOHHBIX TEXHOJIIOTHIA KaK HEOOXOAUMOTO MHCTPYMEHTA
NPAKTUYECKA JIOOOH JAEATENBHOCTM W OAHOIO W3 HaMOOJee 3HAYMMBIX
TEXHOJIOTMYECKAX  JOCTHXKEHWH  COBPEMEHHOM  LMBWIM3auuMu.  MHorue
NPEIMETHBIE 3HAHHUS U CIOCOOBI ACATENBHOCTH, OCBOCHHBIE O0YUYArOUIMMUCS TIPU
W3YYCHUU WH(OPMATUKH, HAXOAIT MPUMEHEHHE KaK B paMKaxX 00pa3oBaTeIbHOTO
npouecca MpU M3YYCHWH JAPYTUX MNPEAMETHBIX O00JacTeil, Tak W B WHBIX
JKU3HECHHBIX CUTYalMsIX, CTAHOBSTCS 3HAYMMBIMH IJi1 (POPMUPOBAHUS KAdyeCTB
JUYHOCTH, TO €CTh OPUEHTHUPOBAaHBI HA (OPMUPOBAHHUE METANPEAMETHBIX W
JMYHOCTHBIX PE3YJIETATOB OOYUYEHUSI.

OcHoBHBIE 331aun yueOHOTO npeamera «MHpopmaTkay — copmMupoBars y
00y4JaroIMXCS:;

NOHMMAHWE MPUHLMIIOB YCTPOCTBA M (PYHKIMOHWUPOBAHUS OOBEKTOB
nU(POBOr0 OKPYKEHUS, NPEACTABICHHUS 00 WMCTOPUM W TEHACHLMSX Pa3BUTHUS
uH(pOpMaTUKK neproaa uu(ppoBoii TpaHcHopMaLKA COBPEMEHHOTO OOIECTBA,

3HAHWS, YMEHUS W HABBIKA FPAMOTHON MOCTAHOBKH 3a7a4, BO3HUKAKOIIUX B
NPAKTUYECKON NEATENBHOCTH, JUISl MX PELICHUS C MOMOIIBI0 MHPOPMAIMOHHBIX
TEXHOJIOTWI, YMEHUS W HaBBIKM (POPMATM30BAHHOTO OINKCAHUS TMOCTABICHHBIX
3aj1ay;

0a3oBbic 3HAHHUS 00 WH(OPMAIMOHHOM MOJEIUPOBAHUHA, B TOM YHUCIE O
MaTeEMaTHYECKOM MOJECITMPOBAHHH,

3HAHUE OCHOBHBIX AJTOPUTMHUYECKUX CTPYKTYP M YMECHHE NPHUMEHATH 3TH
3HAHWS JUIS MOCTPOCHHS AITOPUTMOB PELICHMS 33434 MO MX MaTeMaTHYECKAM
MOJIETISIM;

YMCHHSI M HAaBBIKM COCTABJICHHS MPOCTBIX MPOTrPaMM IO NOCTPOCHHOMY
JIITOPUTMY HA OJTHOM K3 SI3bIKOB IMPOTPAMMHPOBAHUS BEICOKOTO YPOBHSI,



YMECHHS M HAaBbIKM JS(PQPEKTUBHOTO WCHOJB30BAHUS OCHOBHBIX THIIOB
NPUKIIAJHBIX MPOrpaMM (ITPUIOKEHMH ) 00IIEro Ha3HAYCHUs U HHPOPMALIMOHHBIX
CUCTEM JUISl PELIEHMS C X MOMOLIBI MPAKTUYECKHUX 33]1a4, BIaJcHUE 0a30BbIMU
HOpMamMu HWH(OPMALMOHHOW STUKA M TNpaBa, OCHOBAMH WH(OPMALMOHHOMN
0€30MacHOCTH,

YMEHHE FPAMOTHO MHTEPHPETHUPOBATH PE3YJIBTATHI PELICHHS MPAKTUYECKUX
3a71a4 ¢ MOMOLIBK0 WH(OPMALMOHHBIX TEXHOJOTHH, NPUMEHSATH MOJYYEHHBIC
PE3YABTaThl B MPAKTHYECKOHN ACITEIbHOCTH.

e w 3amaun w3ydyeHUs MHPOPMATHKM HA YPOBHE OCHOBHOIO OOMIETO
00pa3oBaHMsl ONPEICISAIOT CTPYKTYPY OCHOBHOTO COACPKAHHS — y4eOHOro
OpeaIMETa B BUJAE CICAYIOMIMX YEThIPEX TEMATUUYECKUX PA3/IEIIOB:

nu(poBasi FPAMOTHOCTB,

TEOPETUUECKUE OCHOBBI MH(POPMATHKH;

JITOPUTMBI U POTPAMMHUPOBAHUE;

WH(OPMALMOHHBIE TEXHOJIOTHH.

Ha u3yuyenue vHpopmarukn Ha 0a30BOM ypoBHE oTBoauTcs 102 yaca: B 7
knacce — 34 4Jaca (1 gac B Henento), B 8 kimacce — 34 yaca (1 yac B Heneno), B 9
Kkjacce — 34 Jaca (1 yac B HEAENIO).



COAEPKAHUE OBYYEHUA
7 KIIACC

u¢posast rpaMOTHOCTH

Komnbrorep — yHuBepcaiabHOe yCTPOHCTBO 00pa0d0TKH JAHHBIX

KommberoTep — yHMBEpCAIbHOE BBIUMCIHMTEIBHOE YCTPOMCTBO, paboTarouice
1o nporpamme. THUIBI KOMIBIOTEPOB. MEPCOHAIBHBIE KOMITBKOTEPHI, BCTPOCHHBIE
KOMIBIOTEPBI, CYNEPKOMITBIOTEPBI. MOOUIIBHBIE YCTPOKHCTBRA.

OCHOBHBIC KOMIIOHEHTHI KOMIBKOTEPA W WX HaszHaueHue. [Ipomeccop.
OneparvBHass W JAOJITOBPEMEHHAs TMAaMsTh. YCTPOMCTBA BBOJA M BBIBOJA.
CeHCOpHBIN BBOJ, NAaTYMKH MOOHIIBHBIX YCTPOMCTB, CPEACTBA OMOMETPHYECKOMN
ayTEHTU(UKALIIN.

Hctopuss pa3BuTHUs KOMIBKOTEPOB W MPOTPAMMHOTO  0OECHEYEHHSI.
[ToxoneHust KOMIBIOTEPOB. COBPEMEHHBIE TECHACHUMU PA3BUTUS KOMIIBKOTEPOB.
CynepKOMIBIOTEPHL.

[TapamienbHble BEIYUCICHUS.

[TepconanbHblii KOMOBIOTEP. [Ipomeccop U €ro xapakTepUCTHKH (TaKTOBAs
4acToTa, Pa3paaHocTh). OmnepaTvBHAs NaMATh. J{OJITOBPEMEHHAs MMAMSITh.
YcrpoiicTBa BBoJa U BbiBOAA. OOBEM XPAHMMBIX AAHHBIX (OMEPATHBHAS MAMSTh
KOMIBIOTEPA, KECTKUI M TBEPAOTEIBHBIA AUCK, MOCTOSIHHAS MaMITh CMAapT(OHA)
M CKOPOCTB JOCTYIA AJI PA3JIMYHBIX BUJOB HOCUTEIIEH.

TexHnka 6€30MaCHOCTH M MpaBuiia padOTHl HA KOMITBIOTEPE.

IIporpammel 1 JaHHBbIE

[TporpaMmmHoe oOecrneueHue KoMmmbioTepa. [IpuknmagHoe mnporpamMmmHoOe
o0ecreyueHue. CucremHoe MPOrpaMMHOE o0ecreyueHue. Cucremsl
nporpaMmupoBanus. [IpaBoBas oxpaHa mnporpaMm M JaHHBIX. becruarHele u
YCJIOBHO-O€CTUTaTHBIE MpOrpaMMbl. CBOOOHOE MPOrpaMMHOE 0OCCTIEUCHHE.

@aiinel 1 nanku (katanoru). [IpuHoUnel MOCTpoeHUs (PAWTOBBIX CHCTEM.
[Tonnoe wms Qaitna (manku). [lyte k ¢aiiny (manke). PaGota ¢ daiimamu u
KATAJIOTAaMU  CPEACTBAMHU ONEPALMOHHON CUCTEMBI. CO3JAHME, KONMMPOBAHHUE,
NEPEMEIIEHHE, IEPEUMEHOBAHNE U yaleHHE (ailyIoB U manok (Karajoros). THITbI
¢aiinoB. CoiicTBa (ailioB. XapakTepHble pa3Mepbl (PaiIoB pa3IMUHBIX THIOB
(cTpaHMLa TEKCTA, SNEKTPOHHAA KHUTa, poTorpadus, 3amuce MECHU, BUACOKIIUIL,
NOJTHOMETPAKHBIA (uiIbM). ApxuBanus OaHHBIX. Fcmone3oBanue mporpamMm-
apxuartopoB. daiinoBeiii MeHemKep. [lonck QaiinoB cpeacTBamMu ONepaioOHHON
CUCTEMBI.

KoMmmberoTepHbie BUPYCHI U IPYTHE BPEAOHOCHBIE MPOTpamMmbl. [Iporpammel
JUTSL 3ALMTHI OT BUPYCOB.

Komnbrorepusbie cetu



O0bemHeHNEe KOMIBIOTEPOB B ceTh. CeTh UHTepHET. BeO-cTpanuna, BeO-
caiir. CTpykTypa anpecoB BeO-pecypcoB. bpaysep. [louckoBbie cuctemsl. [Touck
uHpOpMalM TO KJIKOYEBBIM CJIOBAaM W N0 HM300paKeHWt0. J{OCTOBEPHOCTH
uH(popMalmu, MONyYeHHON u3 MHTEpHETA.

COBpPEMEHHBIE CEPBUCHI HHTEPHET-KOMMYHHKALIHA.

CeteBoil 3TuKET, 0a30BbIE HOPMBI MH(OPMALMOHHOM 3THUKW W TpaBa MpU
pabote B UnTepHeTe. CTpareruu 6€30nmacHOro noeeacHus B IHTepHeTe.

Teoperuveckue 0CHOBbI HHPOPMATHKH

Nugopmanus 1 uHpoOpMaALHOHHBIE POLECCHI

HHupopmanus — 0JHO U3 OCHOBHBIX MOHITHNA COBPEMEHHOM HAYKH.

HNHupopmanus kak cBeICHUS, TPEIHAZHAYCHHBIE TS BOCIIPUATHS YETTOBEKOM,
v uHpopMauMs KAk JaHHbIe, KOTOpble MOryT ObITb  00paboTaHbI
ABTOMAaTHU3UPOBAHHON CHCTEMOM.

JIMCKPETHOCTh JaHHBIX. BO3MOKHOCTE ONMUCAHUSI HEMPEPBIBHBIX OOBEKTOB U
IPOLECCOB ¢ MOMOLIBIO IUCKPETHBIX JAHHBIX.

HHpopManroOHHBIE MPOLECCH — TMPOLECCHI, CBA3AHHBIE C XPAHEHUEM,
npeoOpa3oBaHUEM U NEPEAAUCH TaHHBIX.

IIpeacraBienne uHpopManuu

CumBon. Andasut. MomHocts andasuta. Pa3HooOpa3ue S3bIKOB U
andasutoB. EcrecTBeHHBIE M (POPMATBHBIE SI3BIKH. AJI(PABAT TEKCTOB HA PYCCKOM
sa3bike.  JIBowuHblid  andaBur. KOIMYECTBO BCEBO3MOXKHBIX CIIOB  (KOAOBBIX
KOMOWHALWK) (PMKCUPOBAHHON AnvHBI B ABoMYHOM an(aBute. [IpeoOpazoBaHue
aoboro andaeura K ABOMYHOMY. KOMMYECTBO paznuyHbIX CJIOB (PUKCUPOBAHHOM
JUIAHBI B al(paBUTE OMPEACTEHHON MOIIHOCTH.

KoaupoBanue cHMBOJIOB OJHOTO ajipaBUTa C MOMOIIBIO KOJOBBIX CJIOB B
Apyrom aiasurte, Koa0Bas TadbIULA, TEKOAUPOBAHUE.

JlBonunblid koA. IlpencraBieHuWe AaHHBIX B KOMIBKOTEPE KaK TEKCTOB B
JIBOMYHOM aji(paBUTE.

HupopmaumonHslii 00bEM JaHHBIX. BHT — MHHHMaJbHAs COUHHIA
KONMYECTBA WHPOpPMAMM — JBOWYHBIA pa3pal. EnuHunel H3MeEpeHus
nH(OpMaIMOHHOTO 00bEMA TaHHBIX. bUT, OaiT, knnoOaiT, merabaiT, ruradaiT.

CKkopocTb nepenayn JaHHbIX. EJMHULBI CKOPOCTH MEPENaYM JaHHBIX.

KomupoBanue T1ekcTroB. PaBHOMEpHBI KOX. HepaBHOMEpHBI  KOA.
Komupoka ASCIl. BocbMuOuTHBIE KOAMPOBKM. [loHATHE O KOAMPOBKAX
UNICODE. JlexoaupoBaHHe COOOLIEHWI C HKCIOJB30BAHHUEM PABHOMEPHOIO W
HEPABHOMEPHOTO KoAa. MH(popManmoHHbIH 00BEM TEKCTA.

Hckaxkenue nHpopMaum npu nepeaave.

OOwee npexacrapneHre 0 UU(PPOBOM MPEACTABICHUU AYyAUOBU3YAIBHBIX U
JAPYTUX HEMPEPBIBHBIX JAHHBIX.



KomupoBanme unBera. llBeroBele wmoxenu. Moaens RGB. ['nmyOuna
Koauposanus. [lanutpa.

PactpoBoe W BekTOpHOE mpeacTaBicHUEe H300pakeHuid. [lukcens. OneHka
WH(OPMAMOHHOTO 00BEMA rpaMUECKUX JAHHBIX IS PaCTPOBOTO M300PAYKEHUS.

Komuposanue 3Byka. PazpsaaHocTh U yactora 3anucu. KojiM4ecTBO KaHAIOB
3aIHCH.

OueHKa KOJMMYECTBEHHBIX MMAPAMETPOB, CBS3aHHBIX C MPEACTABICHHEM U
XPaHEHUEM 3BYKOBBIX (DAIIOB.

NupopmanoHHbIE TEXHOJIOTHH

TexcToBbIE NJOKYMEHTHI

TeKCTOBBIE NOKYMEHTHI M WX CTPYKTYPHBIE 3JIEMEHTHI (CTpaHuia, ads3ail,
CTPOKa, CJIOBO, CUMBOIT).

TEeKCTOBBIA TPOLECCOP — HMHCTPYMEHT CO3JaHWS, PENAKTUPOBAHUS W
(dopmatrpoBanus TekcToB. [lpaBuna Habopa Tekcra. PenakTHpoBaHHME TEKCTA.
CpoiictBa cumBosioB. [llpu¢r. Tunel mpudroB (pyOJeHBIE, C 3aceUKaMH,
MOHOIIMPUHHEIE). [lonykupHoe M KypcuBHOE Hauepranue. CBOHCTBa ab3aues:
rpaHulbl, ad3alHbld OTCTYI, WHTEPBAJ, BbIPABHUBAaHKE. [lapamMeTpbl CTpaHUIIBL
CruneBoe (hopMaTupoBaHue.

CrpykrypupoBane MHQPOPMAUMM C T[OMOIIBID CIHCKOB W  TaOJIML.
MHOroypoBHeBbIE CIUCKH. J[00aBIeHUE TAONHIL B TEKCTOBBIE JOKYMEHTHI.

BceraBka m300paxeHnii B TEKCTOBbIE AJOKYMEHTBL. OOTEKaHUE M300paKEHUIA
TEKCTOM. BKIJIFOUEHHE B TEKCTOBBIA JAOKYMEHT Aauarpamm, (opMyll, HyMeEpaluu
CTpaHull, KOJJOHTUTYJIOB, CCBUIOK W APYTUX JIEMEHTOB.

[TpoBepka npaBonucanus. PacctanoBka nepeHocoB. ['010Cc0oBOM BBOA TEKCTA.
Ontrueckoe pacrno3HaBaHue TeKCTa. KoMmmbrOTEpHBIM nepeBod. Mcnonb3oBaHue
cepBucoB MHTepHETa JU1st 00pabOTKH TEKCTA.

Komnbrorepnas rpadpuka

3HAKOMCTBO C TrpaQUYecKMMH pEAaKTopamMu. PacTpoBble PHCYHKH.
Hcnonb3oBanne rpaduyecKux MPUMHUTHBOB.

Onepaiyu peakTUpoBaHus rpauyeckux 0ObEKTOB, B TOM YUCIIE IIM(PPOBBIX
¢dororpaduii. M3MEHEHHE pasMepa, OOpe3Ka, MOBOPOT, OTPAKEHHWE, padoTa C
oOnacTsaMu (BBIICICHHE, KONMMPOBAHWE, 3AJIMBKA LIBETOM), KOPPEKLHMs LBETA,
SPKOCTH W KOHTPACTHOCTH.

Bekroprass rpaguka. Co3gaHHe BEKTOPHBIX PHCYHKOB BCTPOSHHBIMHU
CPEICTBAMM TEKCTOBOTO MPOLEccOpa WM JAPYIMX NPOrpaMMm  (MPUIIOMKEHUH ).
JloGaByieHHE BEKTOPHBIX PUCYHKOB B TIOKYMEHTHI.

MyJabTHMeuiiHbIE TIPe3eHTANNN

[ToaroroBka MyJbTUMEAUMHBIX Mpe3eHTalMi. Craiia. /J[oOaBieHue Ha claiin
TeKcTa U n300pakeHuid. PaboTa ¢ HECKONIBKUMU ClIaiiJaMH.



JloGaBneHne Ha  Claiil  ayJIMOBU3YAJIbHBIX  JaHHBIX. AHHAMAaLUS.
[N'anepcepuiky.

8 KVIACC

Teoperuveckne 0CHOBbI HHPOPMATHKH

CucreMbl CYHC/ICHHSA

HenosunmoHHble W MO3MIMOHHBIE CUCTEMBI  CUUCIICHUS.  AJ(aBuT.
OcHoBanue. PazeépuyTtas popma 3anucu uucia. [lepeBoa B ACCATUUHYIO CUCTEMY
YHCEJT, 3ANUCAHHBIX B IPYTHX CUCTEMAX CUUCIICHHSI.

Pumckas cucrema CuUncCiieHHs.

JIBonuHas cucrema cuucieHud. [lepeBoa uensix uncen B npeaenax ot 0 a0
1024 B ABOMYHYKO CHCTEMY CUMCICHMS. BOCbMEpHMYHAsh CUCTEMA CUUCIICHMS.
[lepeBon uncen U3 BOCBMEPUYHON CUCTEMBI B IBOMYHYIO U ACCATHUYHYHO CUCTEMBI
u obOparHo. lllectHagunarepuunas cucrtema cuuciacHus. [lepeBox uymcen u3
HICCTHAAATCPUYHON CUCTEMBI B JBOMYHYI), BOCBMEPHYHYIO W JECATHYHYIO
CUCTEMBI U 0OPATHO.

ApupMETHUECKHE OTIEPAlliU B IBOUYHON CUCTEME CUMCIICHUSI.

JJIeMEHTbI MAaTEMATHYECKOii JIOTHKH

Jlormyeckne  BbICKa3biBaHWs. JIOrMYeCKWe 3HAYCHUs  BBICKA3bIBAHMIA.
OJNEMEHTAPHBIE M COCTABHBIE BBICKA3bIBAHWA. JIOTMUYECKME ONEpALAW. «W»
(KOHBIOHKIIUS, JIOTUYECKOE YMHOXKCHHE), «WINW» (IU3BIOHKIUS, JIOTHYECKOE
CIIOKEHHE), «HE» (JIOTMYECKOE OTpulaHue). [IpuopuTeT JNOrMueckux omnepanui.
OnpeneneHne NCTUHHOCTU COCTABHOTO BBICKA3BIBAHUS, €CJIA U3BECTHBI 3HAYECHUS
WUCTUHHOCTH BXOJSAIIMX B HETO JJIEMEHTAPHBIX BbICKA3bIBaHW. Jlormueckue
BbIpKeHUs. [IpaBuna 3ammcu Jormueckux BbIpaxkeHwil. [locTpoenne Tabmuiy
VCTUHHOCTH JIOTUYECKUX BBIPAKCHUH.

Jlornyeckue 31eMeHThl. 3HAKOMCTBO C JIOTMYECKAMU OCHOBAMH KOMIBIOTEPA.

AJITOPUTMBI H IPOrPAaMMHPOBAHHE

HcnonHuTeu 1 aropuTMbl. AJIrOPUTMHYECKHE KOHCTPYKIHH

[Tonstue anroputma. HcrmonHurenn anropuTMoB. AJITOPUTM Kak IUIAH
YIPABJICHUS UCTIOTTHUTEIIEM.

CpoiictBa anroputMa. CrnocoObl 3amucy aaropuTMa (CIOBECHBIN, B BUIC
OJIOK-CXEMBI, TPOrpaMMa).

AJropuTMUYECKUE KOHCTPYKIMHU. KOHCTpyKums «cnenoBaHue». JIMHEHHBINH
anroput™M.  OTrpaHMYEHHOCTh  JIMHEHHBIX  ITOPUTMOB.  HEBO3MO>KHOCTB
NPEIyCMOTPETh 3aBUCUMOCTh MOCIEA0BATEIIBHOCTH BBIMOIHACMBIX ACHCTBHIA OT
UCXOJHBIX JTAHHBIX.



KoHCTpyKIus «BETBACHUE»: MOJHAs W HenojHas (opMmbl. BeimojHeHHME U
HEBBITIOJIHCHUE YCIOBUSL (MCTUHHOCTh W JIOKHOCThH BbICKa3biBaHMSs). [IpocThie u
COCTaBHBIE YCIIOBHSI.

KOHCTpyKIMS «MOBTOPEHUS». IUKIIBI C 3aJaHHBIM YHUCJIOM TMMOBTOPEHUM, C
YCIIOBUEM BBITIOJIHEHUS, C IEPEMEHHON IIUKJIA.

Pazpabotka mis GpopmManbHOrO MCHOJHUTES alrOpuTMa, MPUBOJSIIETO K
TpeOyeMOMY pe3yJbTaTy MPU KOHKPETHBIX HWCXOJHBIX JaHHbIX. Pa3paboTka
HECJIOKHBIX ~ QJITOPUTMOB €  MCHOJB30BAHWUEM IMKIOB W  BETBICHUH AJIs
ynpapjicHus (popManbHBIMA HMCHOJHUTEISAMU, TakuMu Kak PoOot, Uepenamika,
UepréxHuk. BbIMOTHEHWE  aJIrOPUTMOB BPYYHYKD M HA  KOMIIBKOTEPE.
CHHTaKCUYECKUE U JIOTHYECKUE OMMOKH. OTKA3HI.

A3bIK NPOrpaMMHpPOBaAHHS

S3bik mporpammupoBanust (Python, C++, Ilackanb, Java, C#, IlIkonabHBbIi
AJTOPATMUAYECKUH SI3BIK).

Cucrema MpPOrpaMMHUPOBAHMS. PENAKTOP TEKCTA MPOrpPaMM, TPAHCIATOP,
OTJAAYMK.

[lepemeHHas: THII, UM, 3HAUYCHUE. Llenble, BEIIECTBEHHbIE M CHUMBOJIBHBIC
NIEPEMEHHBIE.

Oneparop npucBauBaHusl. ApPU(PMETHUECKUE BBIPAKECHUS W TMOPSIIOK MX
BbIYKCICHHUS. Onepauuy ¢ UENbIMA YMCIIAMH: LEIOUYUCIEHHOE JCTIEHUE, OCTATOK
OT JCIICHUSI.

Berenenus. CocraBHbIE YCIOBHS (3aMUCh JIOTHYECKWX BBIPAKECHUNA HA
U3y4aeMOM SI3bIKE MporpammupoBaHus). HaxokjaeHne MUHMMyMa MU MakCUMyma
U3 JIBYX, TPEX W YETHIPEX umncen. PelleHue KBaApaTHOTO YPaBHEHUS, UMEIOLIETO
BELICCTBCHHBIE KOPHHU.

JluaymoroBasi OTNaAKa NOPOrpaMM: TMOIIATOBOE BBINOJHEHHWE, MPOCMOTP
3HAQUCHUI BEJIMYMH, OTJAJ0YHBIN BBIBOJI, BEHIOOP TOUKH OCTAHOBA.

[ukn ¢ ycnoBuem. Anroput™ EBKIHMaa Juisi HaXOXKACHHS HAWOOJBIIETO
o0wIero AenuTeNs IBYX HATypalbHBIX 4Mcel. Paz0ueHue 3anucu HaTypallbHOTO
YuCiaa B MO3HMIIMOHHOW CHCTEME C OCHOBAHWMEM, MEHBIIMM WiW paBHbIM 10, Ha
OTJEJIbHBIE LIH(PHI.

[lukn ¢ mepeMeHHOW. ANTOPUTMBI MPOBEPKHA ACTMMOCTH OAHOIO LIEJOr0o
YHCJIAa HA IPYTroe, MPOBEPKH HATYPAJTBHOTO YUCIIA HA POCTOTY.

OOpaboTka CUMMBOJIBHBIX AaHHBIX. CUMBOJIBHBIE (CTPOKOBBIC) MEPEMEHHBIE.
[TocumBoabHass oOpaboTka CTpOK. [loACUET 4YACTOTHI MOSBICHHS CHUMBOJIA B
cTpoke. BcTpoeHHbie PyHKIMM Aj11 00pabOTKU CTPOK.

AHa/M3 aJITOPUTMOB



OnpenerneHne BO3MOXKHBIX PE3YJIbTaTOB PabOThl aNropuTMa MNP JaHHOM
MHOYKECTBE BXOJHBIX JAHHBIX, OMNPEICTCHHE BO3MOKHBIX BXOJIHBIX JAHHBIX,
OPUBOASIIMX K JAHHOMY PE3YJIbTary.

9 KVIACC

u¢posast rpaMOTHOCTH

I'noGanbHas cerb UHTEpHET M cTpaTeruu 6e30MacHOr0 NOBEACHUs B Heil

I'moGaneHas cetb MuTEpHET. [P-anpeca y3moB. CeTeBOE XpaHEHUE TAHHBIX.
MeTo1bl THAWBHYAJIBHOTO W KOJUIEKTHBHOTO Pa3MELIEHUS] HOBOM MH(POpMALK B
Wntepnere. bonblme paHHbIE (MHTEPHET-JAHHBIC, B YAaCTHOCTH JIaHHBIC
COLMABHBIX CETEH ).

[Tonstue 00 wH(pOpMaNMOHHON 0e30MacHOCTH. YTpo3bl MH(POPMALMOHHON
0e30macHOCTA NpU padoTe B ri00aIbHOM CETH M METOAbI MPOTUBOJACHCTBUS WM.
[lpaBuna Oe3omacHOW ayTeHTU(UKaAWuU. 3ammra JUYHOH WHGOpMAlMK B
Hureprere. be3omacHeie ctparernu noseaeHus B MHtepHere. [Ipenynpexnenue
BOBJICUCHUSI B JECTPYKTHUBHbIE M KPUMHHAIBHBIE (POPMBI CETEBOW AKTHMBHOCTH
(kuOepOyIMHT, PUIIUHT U ApyTUE (HOPMBI).

PaGora B MH(OPMALIHOHHOM NPOCTPAHCTBE

Bunel gesarensHoctr B UHTEPHETE, MHTEPHET-CEPBUCH: KOMMYHUKAIIMOHHBIE
CEPBHCHI (MOYTOBAs CIy>k0a, BUACO-KOH(EPEHL-CBI3b U JPYTUE), CHPABOYHBIC
ciy>kObl  (KapThl, pacnuCaHuss W JPYTHE), MOUCKOBBIC CIIY>KOBI, CITy>KOBbI
OOHOBJICHUSI TMPOTPaMMHOr0 oOecnedeHus MW Japyrue  CinyxObl. CepBHCHI
rOCyIapCTBEHHBIX yCIIyT. OOMayHble XpaHWIAINA JaHHbIX. CpencTBa COBMECTHOM
pa3paboTKu JOKYMEHTOB (OHaiH-oduckl). [Iporpammuoe odOecrieueHue Kak BeO-
CEPBHC: OHJIATHOBBIE TEKCTOBBIC M TPAPUUECKHAE PEOAKTOPHI, CPEabl Pa3pabOTKU
pOrpamm.

Teoperuveckne 0CHOBbI HHPOPMATHKH

MopaeupoBaHue KaKk MeTO/I MO3HAHUS

Mopaene. 3afauu, pemiacMble ¢ MOMOIIBIO MoAcnupoBanus. Knaccudukamm
mozeneil.  MarepuanbHbele  (HarypHble) W WHQOPMALMOHHBIE  MOJEIIH.
HenpepbiBHBIE W OUCKpeTHBIE MoAend. HMmurtanmoHHble Moxaenu. Mrposbie
mozaenu. OneHka aaeKBaTHOCTH MOJACITH MOACITUPYEMOMY OOBEKTY M LENSIM
MOJCTUPOBAHMSI.

Tabnuunbie Moaenu. Tadnuia Kkak npeacTaBICHUE OTHOIICHMUSI.

ba3bl manHbix. OTOOpP B Ta0NMIE CTPOK, YAOBAETBOPSIONIMX 3aJaHHOMY
YCIIOBHIO.

I'pad. Bepumna, pedbpo, nytb. OpUEHTUPOBAHHBIE U HEOPUCHTUPOBAHHBIC
rpadel. JlnmHa (Bec) peOpa. Becopas marpuna rpada. JlmuHa mytd Mexay
BepimHamMu rpada. Ilouck ontumansHOro mytu B rpade. HauanpHas BepiimHa



(MCTOYHHK) M KOHEYHAs BEPIINHA (CTOK) B OPUEHTUPOBAHHOM Tpade. Beruncnenue
KOJIMYECTBA MyTEH B HANPABICHHOM Al[UKIMYECKOM Tpade.

Hepero. Kopenb, BepmmHa (y3en), Juct, peOpo (ayra) aepeBa. BeicoTta
nepesa. [Tognepeso. Ilpumepsl ucnonb3oBaHus AepeBbeB. [lepebop BapuaHTOB ¢
NOMOLIBIO ACPEBA.

[ToHsTHE MaTEMATUYECKOW MOJENH. 3aJayd, PEIIAEMbIE C MOMOIIBIO
MaTEMATHYECKOTO (KOMIBIOTEPHOT0) MOACTUPOBaHUs. OTIMYME MATEMATHYECCKON
MOJEIN OT HATYpHOH MOJEIHM M OT CIIOBECHOIO (JIMTEPATYPHOTO) OIMHCAHUS
00BEKTA.

Otanbel KOMIBIOTEPHOTO MOJIEIIMPOBAHUS. MOCTAHOBKA 3314, MOCTPOEHUE
MaTeEMaTHYECKON MOJEN, MPOTrPaMMHAs pealTu3alusi, TECTUPOBAHUE, IPOBEICHUE
KOMIBIOTEPHOTO SKCIEPUMEHTA, aHATIU3 €r0 PE3YJIbTaTOB, YTOUHEHUE MOJIEIIH.

AJITOPUTMBI H IPOrPAaMMHPOBaHHE

Pa3pa0oTka aJiropuTMOB M IPOrpamMm

Pa3Ouenune 3amaun Ha noazagaun. COCTABICHHUE aTOPUTMOB M MPOTPAMM C
WCIOJb30BAHUEM BETBIICHUH, LMKJIOB M BCHOMOIATEIBHBIX AJITOPUTMOB ISt
YIPaBIEHUST UCMOIHUTENEM POOOT WM APYTMMHW HMCIOJHUTEISIMA, TAKUMHU Kak
Yepenaiuka, YepTEIKHUK U JPYTHMH.

TaOnuuHble BeMUYUHBI (MacCuBbl). OMHOMEPHBIE MAacCUBBbL. COCTABJICHUE U
OTJa/IKa TPOrpaMM, PEATA3YIOIUX TUIOBBIE aANTOPUTMbI 00paOOTKHA OJHOMEPHBIX
YHCIIOBBIX MACCHUBOB, HA OJHOM M3 s3bIKOB mporpammupoBanus (Python, C++,
[Tackans, Java, C#, I1IkoabHbIIH ATOpUTMHYECKUI SI3bIK): 3aMOJIHEHUE YUCIIOBOTO
MAacCuBa CIy4YaiiHBIMW YUCIIAMH, B COOTBETCTBHM C (HOPMYJIOH MM NMyTEM BBOJA
YHCEJ, HAXOKACHUE CYMMBI DJIEMEHTOB MACCWBA, JIMHEHHBIA MOWCK 3aJaHHOTO
3HAUEHUST B MAaCCHBE, NOJACYET DIEMEHTOB MACCHBA, YIOBJICTBOPSIOLIMX
3aJaHHOMY YCJIOBHIO, HAaXOKICHHE MHUHUMAIBHOIO (MAKCMMAJIBHOTO) 3JIEMEHTa
maccuBa. COpTUPOBKA MACCHBA.

OOpaboTka MOTOKA AAHHBIX: BBIYUCICHUE KOJIMYECTBA, CYMMBI, CPEIHETO
apu(PMETUYECKOT0, MUHUMAIBHOTO W MAKCUMAJIBHOTO 3HAYEHUS JJIEMEHTOB
NOCTIEA0BATENBHOCTH, YAOBIETBOPSIOIIMX 3aJaAHHOMY YCIIOBHIO.

YupasJjienue

VYnpaenenue. Curnan. OOpaTHast cBs3b. [10JlydeHHE CUTHAIOB OT LU(PPOBBIX
JaTYMKOB (KacaHWsl, PAacCTOSIHUS, CBETa, 3Byka W apyroro). [lpumepsl
UCMOJB30BaHUsl NpPUHLMINA OOpaTHOM CBsI3W B CHCTEMAx  YIPABJICHUS
TEXHUYECKAMU yCTPOWCTBAMH C TMOMOLIBK) JAarT4YuKOB, B TOM 4YHCJIE B
POOOTOTEXHUKE.

[Tpumepbl POOOTU3MPOBAHHBIX CUCTEM (CHCTEMA YIPABJICHUS JBHKEHUEM B
TPAHCIIOPTHOM CUCTEME, CBApOYHAs JIMHUS ABTO3aBOJA, ABTOMATH3MPOBAHHOE



YIPaBJIEHUE OTOTUIEHUEM JOMA, AaBTOHOMHAsI CUCTEMA YIIPABJICHUS TPAHCIIOPTHBIM
CPEICTBOM U APYTUE CUCTEMBI ).

NupopmanuoHHbIE TEXHOJIOTHH

DJIEKTPOHHBIC TA0THIBI

[TonsiTHe 00 >NMEKTPOHHBIX TaObMMUAaxX. TUIBL JAHHBIX B TYCHKAX SIEKTPOHHOM
Tabmuuel. PemaktupoBanue u (popmarupoBanue Tadnui. BceTpoeHHblE QyHKIHAM
JUIS TIOMCKA MAaKCUMyMa, MUHUMyMa, CYMMBI M CPEIHEr0 apuPpMETHUYECKOTrO.
CoprupoBKa [aHHBIX B BBIACICHHOM JauanaszoHe. [loctpoenune amarpamm
(rucTorpaMMa, Kpyroeas JAMarpaMMa, TOYedHas auarpamma). Beibop Tuna
JarpaMMBbl.

[TpeoOpazoBanue Gopmyn mpu KONUpoBaHUU. OTHOCHUTENBHAS, A0COIFOTHAS
Y CMELIaHHAs aJpecarusl.

VYCIIOBHBIE BBIYMCICHUS B JJIEKTPOHHBIX TaOimuax. CyMMHPOBaHHWE W
NOJCYET 3HAUEHWH, OTBEYAKOUIMX 3aJaHHOMY yciaoBuro. OOpaboTka OombImIMX
HAaOOPOB JaHHBIX. UHCIEHHOE MOJEITMPOBAHKUE B AJICKTPOHHBIX TAOJIHIIAX.

NudopmannoHHbIie TEXHOJIOTHH B COBPEMEHHOM 001IeCTBe

Ponbe nHPOPMAMOHHBIX TEXHOJOTUIA B PA3BUTUU SKOHOMHKH MUPA, CTPAHBI,
peruoHa. OTKpbITEIE 00PA30BATENBHBIE PECYPCHI.

[Tpodeccun, csa3aHHbIE ¢ MHPOPMATUKONH W HHPOPMALIMOHHBIMA TEXHOJOTHUSIMHU:
BeO-IM3aliHEpP, MPOrpPaMMUCT,  pa3pabOTYMK  MOOWJIBHBIX  MPHIOKCHHN,
TECTUPOBLIMK, APXUTEKTOP MPOrPAMMHOIO OOECIEUEHUs, CIECUUAINCT 10
aHaJIM3y JAHHBIX, CACTEMHBIN aIMUHUCTPATOP.



INIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
NHPOPMATHUKE HA YPOBHE OCHOBHOI'O OBIIEI'O
OBPA3OBAHUA

HUzyuenne wuHdOpMaTMKM HA YPOBHE OCHOBHOIO 0O0IIEro 00pa3oBaHUs
HAMPABJIECHO HA JOCTHXKEHUE OOYUYarOIIMMUCS JTMYHOCTHBIX, METAMPEIAMETHBIX W
NPEIMETHBIX PE3YJIBTATOB OCBOCHUS COEPKAHUS YUEOHOTO TPEAMETA.
JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PpE3yJIbTaThl HMMEKOT HANPABJICHHOCTh HA PEHICHHWE 33734
BOCIUTAHUS, PA3BUTUS W COLMAIM3ALMKA OOYYarOUIMXCsS CPEACTBAMH Y4YEOHOTO
npeaMera.

B pesynprare u3yueHus MHPOPMATUKA HA YPOBHE OCHOBHOTO OOIIETO
oOpazoBanus y oOydaronierocss OyayT c(opMUpOBaHbl CICAYIOMNAE JTUYHOCTHBIE
PE3yJbTaThl B YACTH:

1) naTpHOTHYECKOTr0 BOCIIMTAHHS

LEHHOCTHOE OTHOLIEHUE K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPHYECKOMY U
HAYYHOMY HACIICOUI0, IOHUMAHUE 3HAYCHUS WH(POPMATHKM KaK HAYKH B >KWU3HHU
COBPEMEHHOTO OOIIECTBA, BIAJACHHUE IOCTOBEPHON MH(OpPMaLMEH O NEPEIOBBIX
MUPOBBIX M OTEUYECTBEHHBIX JOCTHKCHHSIX B 00JaCTM MHPOPMATHKA U
WH(OPMALMOHHBIX TEXHOJIOTHHA, 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUAX O
nu(poBoi TpaHchOpMALIUK COBPEMEHHOTO OOIIECTBA,;

2) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSI:

OpPUEHTALMS HA MOPAJIbHBIE LICHHOCTH U HOPMBI B CUTYalMsIX HPABCTBEHHOTO
BbIOOPA, TOTOBHOCTh OLICHUBATH CBOE MOBEACHUE W MOCTYIIKH, a TAKKE TTOBEICHUE
Y TIOCTYTIKW JAPYTUX JIFOACH ¢ TO3UIUN HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM
OCO3HAaHUSl TMOCJEACTBANA TMOCTYNKOB, AKTUBHOE HEMPHUITHE ACOLMAJBHBIX
NOCTYNKOB, B TOM uncie B UHTepHETE;

3) rpa)KaIaHCKOro BOCIMTAHUSI:

NPEJICTABICHAE O COLMAIBHBIX HOPMAax M MpaBWiIax MEXKIMYHOCTHBIX
OTHOIICHWH B KOJUICKTMBE, B TOM YHCIE B COLNUAIBHBIX COOOIICCTBAX,
coOnroicHHE mNpaBua O€30MaCHOCTHM, B TOM YHCIIE HABBIKOB 0O€30MACHOTO
NOBEICHUST B WHTEPHET-CPEIE, TOTOBHOCTH K Pa3HOOOpa3HOM COBMECTHOM
JESATEIbHOCTA TPH BBINOJHEHUM YYE€OHBIX, MO3HABATENBHBIX 3a7a4, CO3laHWUU
Y4EOHBIX MPOEKTOB, CTPEMJICHME K B3aMMONOHMMAHWIO W B3aWMOMNOMOLIN B
IPOLECCE ITOH yUeOHON NEATENPHOCTH, TOTOBHOCTh OLICHUBATH CBOE TIOBEICHUE U
NOCTYNKKA CBOMX TOBAPUUICH C TMO3WIMHA HPABCTBEHHBIX M TMPABOBBIX HOPM C
Y4€TOM OCO3HAHMS MOCJIEACTBUI MOCTYIKOB,

4) neHHocTell HAyYHOT 0 MO3HAHMS

c()OPMUPOBAHHOCT MUPOBO33PEHUYECCKUX MPEACTABICHUH 00 MH(pOpMaLMH,
WH(OPMALMOHHBIX npoueccax " WH()OPMALMOHHBIX TEXHOJIOTHSIX,



COOTBETCTBYIOIIMX COBPEMECHHOMY YPOBHIO DPAa3BUTHSl HAyKW W OOLIECTBEHHOM
NPAKTUKA U COCTABIISIOMMX OA30BYI0 OCHOBY JUISl IOHUMAHUS CYIIHOCTH HAYYHOH
KapTHUHBI MUPA;

UHTEPEC K OOYYEHWI0 W TMO3HAHWIO, JHOOO3HATENBHOCTh, TOTOBHOCTH W
CHOCOOHOCTh K CcamMO00pa30BaHUIO, OCO3HAHHOMY BBIOOPY HANpPaBIEHHOCTH H
YPOBHs1 00y4YEHUs B JATbHEHIIIEM,

OBJIAZICHUE OCHOBHBIMM HABBIKAMHU HCCIECA0BATENIbCKONW JICATETBHOCTH,
YCTAHOBKA HA OCMBICIICHUE ONbITA, HAONIOACHWN, MOCTYNKOB W CTPEMIICHHE
COBEPLICHCTBOBATh IMYTH JOCTHMIKEHHWS WHAMBUAYAIBHOIO M KOJJIEKTUBHOTO
Omaronoyuus;

c(OPMUPOBAHHOCTh MH(POPMALMOHHON KyJIBTYPBl, B TOM YHCIIE HABBIKOB
CaMOCTOSITENbHOM paboThl ¢ YYEOHBIMU TEKCTAMH, CIPABOYHOW JIATEPATYypPOH,
Pa3HOOOPA3HBIMU CPEACTBAMM MH(POPMALMOHHBIX TEXHOJIOTHMA, & TaKkKe YMEHUs
CaMOCTOSITENIEHO ONPEIENATh e CBOEr0 00YUYEHMsI, CTaBUTh U (POPMYJIMPOBATh
uis ce0s HOBBIE 3aJauM B y4€0e M MO3HABATEIBHON NEATEIBHOCTH, Pa3BUBATh
MOTHBBI M HHTEPECHI CBOEH MO3HABATEIILHON AEATEIILHOCTH,

S) popmupoBaHus KyJAbTYPBbI 310POBbSI:

OCO3HAHUE [ICHHOCTH JKU3HW, OTBETCTBEHHOE OTHOIIEHUE K CBOEMY
3I0POBBIO, YCTAHOBKA HA 310POBBIA 00pa3 »KM3HWU, B TOM YHCIE M 34 CUET
OCBOCHMSI W CcOOmoacHUs TpeOoBaHWA O€30MacHOi 3KCIUTyaTallud CPEACTB
WH(OPMALMOHHBIX 1 KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH;

6) TPyA0BOI0 BOCTIMTAHUSL:

UHTEPEC K MPAKTHYECKOMY M3YyYCHHIO mpodeccuit u Tpyna B cdepax
npo(heCCUOHATTBHOM JESATENIbHOCTH, CBSI3aHHBIX C WH(}HOPMATHKOIA,
OPOrpaMMUPOBAHMEM M HH(POPMALMOHHBIMH TEXHOJIOTUSIMU, OCHOBAHHBIMHM Ha
JOCTUKEHUSIX HAYKW MH(POPMATHKN M HAYYHO-TEXHUYECKOTO MPOrpecca,;

OCO3HaHHBIA  BBIOOP W  TOCTPOCHWUE WHAMBHIYATbHOW  TPAcKTOPUHU
0o0pa3oBaHMsl W >KM3HEHHBIX IIAHOB C YYETOM JIMYHBIX M OOINECTBEHHBIX
WHTEPECOB U MOTPEOHOCTEN;

7) 3KOJIOTHYECKOT0 BOCIIUTAHUS :

OCO3HaHUE TINOOAIBHOTO XapaKTepa 3KOJOTMYECKUX MPOOJIEM M MyTed Mx
pelICHUsl, B TOM YHCIE C YYETOM BO3MOXKHOCTEH WH(POPMANMOHHBIX W
KOMMYHHKAIIMOHHBIX TEXHOJIOTHIA;

8) apanranmuu 00y4aomerocsi K N3MEHsIIOUIAMCH YCJI0BHAM COLHAIBHOI
H IPHPOIHOM Cpeabl:

OCBOEHME OOYYAIOIIMMHUCA COLMAIBHOIO OIbITA, OCHOBHBIX COLIMAIbHBIX
POJICH, COOTBETCTBYIOIIMX BEAYINEH NEATEIBHOCTH BO3PacTa, HOPM M MPABHII
OOLIECTBEHHOTO NOBEACHUS, (POPM COLIMAIIbHOM >KM3HM B TPYNIAX U COOOIIECTBAX,
B TOM YHUCJIE CYIIECTBYIOIINX B BUPTYAJIbHOM IMPOCTPAHCTBE.



METAIIPEJMETHBIE PE3YJIBTATDBI

MeTanpeaMeTHBIE PE3yabTaThl OCBOCHMSI MPOTPaMMbl MO WH(POPMATUKE
OTP@XAOT  OBJIAJACHHE  YHUBEPCAIbHBIMH  y4E€OHBIMH  JICHCTBUSAMH  —
NO3HABATEIbHBIMU, KOMMYHUKATUBHBIMHU, PETYJIATUBHBIMH.

Ilo3HaBaTe/ibHbIC YHHBEPCAJIbHBbIC YUeOHbIE JeiiCTBUS

ba3osble Joruyeckue aeiicreus:

YMECHHE ONPEIENITh TMOHSATHS, CO3[aBaTh OOOOIIEHHS, YCTaHABIIMBATH
aQHAJIOTUH, KJacCU(PUMIMPOBATh, CaAMOCTOSTENBHO BBIOMpPaTh OCHOBAHHUS U
KPUTEPUU sl KlacCu(PUKALMK, YCTaHABIMBATH MPUYMHHO-CIICACTBEHHBIC CBS3H,
CTPOUTH JIOTHYECKHE PACCYKICHUS, [ENIaTh YMO3aKIIOUEHUS! (MHIYKTHBHBIC,
JETYKTUBHBIE U TIO AHAJIOTHH ) U BBIBOIBL,

YMEHHE CO3/1aBaTh, MPUMEHATH M MPEOOpPa3OBbIBATH 3HAKM W CHMBOJIBI,
MOJIETIN M CXEMBI JIJIsl PEIIEHUS YYEOHBIX M MO3HABATENbHBIX 337144,

CaMOCTOSITENTLHO BBIOMPATh CIOCO0 penieHus yuyeOHOW 3ajaun (CpaBHUBATh
HECKOJIBKO BApPUAHTOB PELICHHUs, BBIOMpPaTh HAWOOJIEE MOAXOMAMI € Y4ETOM
CaMOCTOSITENTBHO BBIJCIICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBareibckue aeiicTBUs:

(opMynmupoBaTh BOMPOCH, (PUKCUPYIOLIME Ppa3pblB MEXKAY PEalbHBIM H
JKEJIATEIIbHBIM COCTOSTHUEM CHTYALMK, 00BEKTa, U CAMOCTOSTEIBHO YCTAHABIIMBATH
MCKOMOE W JJAHHOE,

OLICHMBATh HA MPUMEHUMOCTh W TOCTOBEPHOCTH MH(POPMALIKIO, TOJYUYEHHYIO
B XOJI€ UCCTIE0BAHUS,

MPOrHO3UPOBATh BO3MOYKHOE JAJBHENIIEEe PA3BUTHE MPOLIECCOB, COOBITHNA U
WX MOCJEJACTBUS B AHAJOTUYHBIX WM CXOJHBIX CHTYalMsIX, a TAKXKE BbIIBHTaTh
NPEINOIOKEHUS 00 MX PA3BUTHUHU B HOBBIX YCIIOBUSAX H KOHTEKCTAX.

Padora ¢ naopmanmueii:

BBISBJIATh JeOUUUT WHPOPMALMK, AAHHBIX, HEOOXOAMMBIX [UIsl PEIICHUS
MOCTABJICHHOM 3a1a4H,

OPUMEHATh PA3JIMYHBIE METOJbI, HHCTPYMEHTbI W 3alMpOChl MPH MOWCKE U
orOope MHpOpPMALMKM WIH JAHHBIX W3 WCTOYHUKOB C YYETOM MPEMTIOKEHHOM
y4eOHOM 3a/1a4M U 33JaHHBIX KPUTECPHUEB,;

BbIOMpAaTh, AHAIM3UPOBATh, CHCTEMATU3UPOBaTh W HWHTEPOPETUPOBATH
WH(OPMALMIO Pa3IMYHbIX BUAOB U (POPM IPEICTABICHHUS,

CaMOCTOSITEIbHO ~ BBIOMPATh  ONTUMAIBbHYIO  (OPMY  MPEACTABIICHUS
uH(pOpPMAllM W WUIFOCTPUPOBATh PEMIAEMBIE 33JaYd HECIOKHBIMH CXEMaMH,
avarpaMMaMH, UHOM rpaduKoi 1 MX KOMOMHALKSIMU,

OLICHMBATh HAAEKHOCTh HMHPOPMALMKA MO KPUTECPUSAM, NPEIIOKEHHBIM
YUUTENEM WU CPOPMYIUPOBAHHBIM CAMOCTOSTENBHO;



3((PEKTUBHO 3aMOMUHATE U CHCTEMATU3UPOBATH HHPOPMALUIO.

KommyHukaTnBHbIC YHUBEpPCATbHbIE Y4eOHbIE 1eiiCTBHSA

O01menne:

COIOCTABJIATH CBOM CYKACHHUS C CY>KICHUSMU JAPYTUX YYACTHUKOB MANIOra,
O0OHapy>KMBaTh PA3JIMYAE U CXOACTBO MO3UILIMIA,

nyOJIMYHO MPEACTABIATh PE3YJIBTATHI BHIMOJIHEHHOTO ONBITA (3KCIIEPUMEHTA,
UCCJICI0BAHHUSI, POCKTA);

CaMOCTOSITENTLHO ~ BbIOMparh (OopMar BBICTYIUICHHS C Y4Y€TOM 3ajad
NPE3CHTAMA U OCOOCHHOCTEH ayJMTOPUU M B COOTBETCTBHM C HUM COCTABJISATH
YCTHBIE M IUCbMEHHBIE TEKCTHI C UCMOJIb30BAHUEM WILTIOCTPATHBHBIX MATEPHAIIOB.

CoBMecTHAs ASITEILHOCTD (COTPYAHUYECTBO):

NOHAMATh W MCIOJIB30BATh MPEUMYIICCTBA KOMAaHAHOW M WHIWBUIYaIbHON
paboTBl TMPH PEIICHUM KOHKPETHON MNpOOSEMBI, B TOM YHMCJIE MPH CO3AAHHUA
WH(OPMALTMOHHOTO IPOAYKTA;

OPUHUAMATE LIENb COBMECTHOH HMH(POPMALMOHHOW NEATENBHOCTH MO COOpY,
oOpaboTke, mnepeaaue, Qopmanuzanuu WHQOPMAIIUK, KOJUICKTUBHO CTPOMTH
JOEUCTBHS TIO €€ JNOCTHXKCHHUIO: PACHPENCATh POJIM, JOrOBAPUBATHCS, 00CYKIATh
IPOLECC U PEYJBTAT COBMECTHOM pabOTHI;

BBITMIOJIHATE CBOKO 4acTh paboThl ¢ MH(pOpManueid wiM WH(QOPMALMOHHBIM
OPOAYKTOM, AOCTUTas KAYeCTBEHHOIO pe3yjbTara MO CBOEMY HAMPABICHUIO U
KOOPAMHUPYS CBOU ACHCTBHS C APYTHMH YWICHAMU KOMaH/BbI,

OLICHMBAThH KAYECTBO CBOEI0O BKJIaJa B OOUIMIA HH(POPMALIMOHHBINA MPOAYKT MO
KPUTEPHUSIM, CaMOCTOSITENTBHO c(OpMYJIMPOBAHHBIM Y4aCTHUKAMU
B3aUMOJCUCTBHA,

CPaBHMBATh PE3YJIbTAThl C MCXOJHOM 3adaueii M BKIAH KKIOTO 4YiEHA
KOMaH/Jbl B JOCTHXKEHUE PE3YIbTATOB, PA3ACisATh c(Pepy OTBETCTBEHHOCTH M
NPOSBIIATE TOTOBHOCTh K IPEAOCTABIEHUIO OTUETA MEPEA TPYIIION.

PeryasitTuBHbIC YHUBEpPCAJbHbIC y4eOHbIC AeiicTBHS

Camoopranusanusi:

BBISIBJISITH B JKA3HCHHBIX M YUYEOHBIX CUTyalUsx MPoOJeMbl, TPeOyrolue
peLeHus;

OPUEHTHPOBATBCS B  PA3NIMYHBIX TOAXOAAX K MPUHATHIO PEIICHUH
(MHIMBUAYATbHOE TPUHITHAE PEIICHUHN, MPUHATHE PELICHUI B TPYMIIE),

CaMOCTOSITENTLHO COCTAaBJISATh AITOPUTM PEIICHUS 3aAaud (WM €r0 4acTh),
BBIOMPATh COCOO penieHust y4eOHOM 3a7a4 ¢ YYETOM UMEIOIIUXCS PECYPCOB U
COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHpPOBAaTh MPEIJIaracMble BapPHUAHTHI
PELICHHAI;



COCTaBJATh IJIAH JACHCTBUU (IJIaH peanu3alii HAMECYEHHOTO aJIrOpUTMa
pELICHUs), KOPPEKTUPOBATh NPEIUIOKEHHBIA QITOPUTM € YYETOM MOJYUYEHUS
HOBBIX 3HAHWI 00 M3y4yacMOM OOBEKTE;

JenaTte BbIOOpP B YCIOBUSX MPOTHBOPEUYMBON MHpoOpMauuu u  Oparb
OTBETCTBEHHOCTH 3a PELICHHUE.

CaMOKOHTPOJIb (pediexcus):

BJIQJIETh CIOCOOAMH CaMOKOHTPOJISI, CAMOMOTHBALMH U PEPIICKCHH,

JaBaTh OLEHKY CUTyallMH W Mpeajiararh miaH €€ H3MEHEHHS,

YUUTHIBaTh KOHTEKCT U MPEABUACTh TPYAHOCTH, KOTOPBIE MOT'YT BOSHHKHYTh
Opu  PElICHUM y4eOHOW 3a7auv, aJanTHpOBaTh PEIICHUE K MEHSIOIUMCS
00CTOSTEILCTBAM;

OOBSCHATH ~ TPUYMHBI  JOCTH)KECHUS  (HEOOCTWIKCHHS)  PE3YJIBTATOB
WH(OPMALMOHHOHN NEATEIbHOCTH, 1aBATh OLEHKY TPHOOPETEHHOMY OTBITY, YMETh
HAXOAWTh MO3UTUBHOE B MPOU30IIEAIIEH CUTYAINH,

BHOCUTh KOPPEKTUBBI B JEATEIBHOCTH HA OCHOBE HOBBIX OOCTOSITENIBCTB,
W3MEHUBIINXCS CUTYAlAA, YCTAHOBICHHBIX OIIMOO0K, BOSHUKIINX TPYIHOCTEH;

OLICHUBATH COOTBETCTBUE PE3YbTATA LEIH U YCIIOBUSIM.

IMOUUOHAIbHBbIN HHTE/VICKT:

CTaBUTh c€0s1 HA MECTO APYIrOro 4eJOBEKa, TOHUMATh MOTUBBI U HAMEPCHUS
ApPYyroro.

IpunsaTHe ce0s U APyrux:

OCO3HABATh HEBO3MOKHOCTh KOHTPOJIMPOBATh BCE BOKPYT AAKE B YCIOBHSX
OTKPBITOTO AOCTYMA K JOOBIM 00bEMaM UHPOPMALIH.

HPEAMETHBIE PE3YJIBTATDBI

K koHny oOyuenumss B 7 kjaacce y oOydaromerocs OyayT CHOPMUPOBAHBI
CIICAYIOLIME YMEHUS:

NOSICHSTh HAa  [pUMeEpax CMBICT NOHATUH «uH(popMaLUDy,
«AH(POPMALMOHHBIA  Tponeccy, «oOpaboTka  HMHpOpPMAUMKW»,  «XPAHEHHE
uH(popMaumny, «rnepeaada nHGoOpManumny,

KOAMPOBaTh M JEKOAMPOBATH COOOMIEHUS MO 33JaHHBIM [PaBUIIAM,
JEMOHCTPAPOBATh MOHMMAHUE OCHOBHBIX MPUHLIMIOB KOJWPOBAHUS MH(POPMALUU
PA3IAYHON TPUPOIBI (TEKCTOBOMA, TpayuueCcKOi, ayIno);,

CPaBHMBATh JJIMHBI COOOINCHWI, 3aMMCaHHBIX B Pa3IMYHbIX al(aBUTAX,
ONEPUPOBATh €IMHULAMM H3MEPECHUsT WH(OPMALUMOHHOTO 00BEMA WM CKOPOCTH
nepenayu JaHHbIX,

OLICHWBATh W CPABHHUBATh PAa3MEPbl TEKCTOBBIX, IPAPUUECKHUX, 3BYKOBBIX
(aiisioB u BuacoaIos;



OPUBOJUTE TMPUMEPBI COBPEMEHHBIX YCTPOMCTB XpaHEHUS W MEpeAadu
uH(pOpPMaLMK, CPABHUBATH UX KOJMYECTBEHHBIC XapPAKTCPUCTHKH,

BBIICTIATE OCHOBHBIE 3TAlbl B UCTOPUM M MOHUMATh TEHACHUWW Pa3BHTHS
KOMIBIOTEPOB U TPOIPAMMHOTO 00ECIICUEHUS,

NOJTy4aTh U UCHOJIB30BaTh MH(OPMALIMIO O XapaKTEPUCTUKAX MEPCOHATBHOTO
KOMIBIOTEPA W €r0 OCHOBHBIX JJIEMEHTaX (IMPOLECCOP, ONEPATMBHAS MaMSTh,
JOJTOBPEMEHHAS MaMsITh, YCTPOKHCTBA BBOAA-BBIBOAA),

COOTHOCUTh XAPAKTEPUCTUKH KOMITBIOTEPA C 3aJa4aMH, PEIIacMbIMU C €T0
OMOLIBHO;

OPUEHTHPOBATBCS B HEPAPXMUYECKOH CTPYKType (aiimoBoii  CUCTEMBI
(3anuceIBaTh MONHOE WMd (aina (karajmora), nyTh K Qaiiny (karaiory) mno
UMEIOIIEMYCS OMMCAHHUI0 (PAMIOBOM CTPYKTYPBI HEKOTOPOTO MH(POPMALMOHHOTO
HOCHTETS),

paGotate ¢ (aiiyoBOM CHCTEMOW MEPCOHAIBHOTO KOMIIBIOTEPA C
UCIOJB30BaHUEM TpauiuecKoro nHTepdeiica, a MMEHHO: CO3aBaTh, KOIMPOBATh,
nepeMeraThb, NEPEMMEHOBBIBATh, VAAIATE U APXUBHPOBATh (haiiibl M KaTalory,
MCIOJIb30BaTh AHTHBUPYCHYIO TPOrPaMMYy;

NPEICTABISTh PE3YJAbTAThl CBOCH NEATEIBHOCTH B BUAC CTPYKTYPHPOBAHHBIX
WTIOCTPUPOBAHHBIX TOKYMEHTOB, MYJbTUMEAMHHBIX TPE3CHTALIHIA,

uckarb HHpopmManui B IHTEpHETE (B TOM YMCIIE, MO KIIFOUEBBIM CI0BAaM, MO
U300pAKECHHIO), KPUTHUYECKA OTHOCHTHCS K HailJICHHOW MH(pOpManmu, 0co3HaBas
OMAaCHOCTh JUIsl JIMYHOCTH M OOIECTBA PACHPOCTPAHEHUS BPEIOHOCHOMA
uH(pOpPMaLMK, B TOM YUCJIE SKCTPEMUCTCKOTO U TEPPOPUCTHUECKOTO XapaKkTepa,

NOHUMATh CTPYKTYPY aIAPECOB BEO-PECYPCOB;

MCIOJIb30BaTh COBPEMEHHBIC CEPBUCHI MHTEPHET-KOMMYHHUKALIAI;

coOnrogare TpeOoBaHWsT O€30MACHOM HKCIUTyaTalMu TEXHUYECKHX CPEICTB
WH(POPMALMOHHBIX M KOMMYHHMKAIIMOHHBIX TEXHOJOTMH, COONIOAATH CETEBOM
ATUKET, 0a30BBIE HOPMBI HMH(POPMALMOHHOW STUKM W TpaBa Mpu padoTe ¢
NPUJIOKEHUSAMU HA JIIOOBIX YCTPOHCTBaX M B MHTEepHETE, BHIOMpaTh GE30MACHBIE
CTPATErvy MOBEACHUS B CETH,

OPUMEHATh METOABl NPO(PUIAKTUKMA HETaTHBHOIO BIMSIHUSL  CPEJICTB
WHQOPMALMOHHBIX WM KOMMYHWMKAIIMOHHBIX ~ TEXHOJOTMH  HA  3I0POBBE
NOJIB30BATENS.

K koHny oOyuenumss B 8 kuacce y oOydaromerocs OyAayT CHOPMUPOBAHBI
CIIEAYIOLIIE YMEHMS:

NOACHATH HA  MpUMEpax  pa3iuyus  MEXKIy  MO3ULUOHHBIMH U
HEMO3UIIMOHHBIMU CUCTEMAMK CUUCIICHHUSI;



3anuceiBaTh M CcpaBHUBarh Henble uucna or 0 po 1024 B pasnuuHbIX
MO3UIIMOHHBIX CUCTEMAX CYMUCIICHHS (C OCHOBaHWsSMH 2, 8, 16), BBINOJIHATH
apu(pMETHIYECKUE OTIEPALIMNA HAJl HUMU,

PACKpBIBATh CMBICJI TOHSTHI «BBICKA3BIBAHUCY, (JIOTMYECKAS OIMCPALUAS,
(JIOTUYECKOE BBIPAYKEHHUEY,

3anMUChIBATh JIOTUYECKUE BBIPAXKCHUS C HCMOJb30BAHUEM AU3BIOHKIINHY,
KOHBIOHKIIMM W OTPHULAHUS, ONPEACIATh UCTUHHOCTH JIOTHUYCCKUX BBIPAKCHUN,
€CIIM W3BECTHBI 3HAYEHHS MCTUHHOCTU BXOISIIUX B HETO MEPEMEHHBIX, CTPOUTH
TaOJIMIBI UICTUHHOCTH JIJISl JIOTHYECKUX BHIPAKEHUIA;

PACKPBIBATh CMBICJI TOHATHUNA «UCHOJIHUTENBY, «AITOPUTM», (IIPOTPAMMAaY,
MOHUMAs PA3HUILY MKy YIOTPEOJICHUEM 3TUX TEPMUHOB B OOBIJIEHHOM Peun U B
UH(POPMATHUKE;

OMKCHIBATH AJTOPUTM PEIICHUS 3aJa4d Pa3IM4YHBIMKA CHOCOOaMHU, B TOM
YHUCJIC B BUE OJIOK-CXEMBI,

COCTABJISATh, BBIMOJIHITE BPYUHYIO M HA KOMITBEOTEPE HECJIOMKHBIE AJITOPUTMBI
C WCIIOJIB30BAHUEM BETBJCHUNA W [UKIOB JUIS YIPABJICHUS WCIOJIHUTENSMUA,
TakuMu kKak PoOot, Uepenaika, UepTEéKHUK;

UCIOJIb30BATh KOHCTAHTHI W TMEPEMEHHBIC PA3JIMYHBIX THUHOB (YUCIIOBBIX,
JIOTUYECKHUX, CUMBOJIBHBIX ), 4 TAKXKE COACPKALIUE WX BBIPAXKEHUS, UCIOJIb30BaTh
Oneparop NPUCBAVBAHUS,

WCIOJIb30BATh MPHU Pa3padOTKE MPOrpamM JIOTUYECKUE 3HAYCHUS, Onepanun
Y BBIPAKEHUS C HUMU,

AHAJIM3UPOBATH MPEUIOKCHHBIC AJITOPUTMBI, B TOM YKCJIC OMPEACIIATh, KAKUE
PE3yAbTaThl BO3MOKHBI IPU 3aIAHHOM MHOKECTBE HCXOHBIX 3HAYEHUIA,

CO3/1aBaTh W  OTJAXKUBATh MNPOTPAaMMbl  HA  OJHOM M3  SI3BIKOB
nporpammupoBanus  (Python, C++, [Ilackans, Java, C#, IllkonbHbIA
ANTOPUTMUYECKUN SI3BIK), PEATM3YIOIIUE HECIOKHBIC aJITOPUTMbI 00PaOOTKH
YUCJIOBBIX JAHHBIX C HCMOJBb30BAHWEM IMKJIOB M BETBICHHH, B TOM 4YHCIIC
PEANU3YIOIIKME MPOBEPKY AECIUMOCTH OJHOTO LEIOTO YUCIA HA APYroe, MPOBEPKY
HATyPaJIbHOTO YHCJIa HA TPOCTOTY, BBIACIICHUS LIU(P U3 HATYPAIBHOTO YUCIA.

K koHny oOyuenuss B 9 kiacce y oOydaromerocs OyayT CHOPMUPOBAHBI
CIIEAYIOLINE YMEHMS:

pa3OuBaTh 3aJaud Ha MOA3a/Ja4yM, COCTABJISATh, BBIMOJIHATH BPYYHYIO M Ha
KOMIBIOTEPE HECIOXKHBIE AJITOPUTMbI C HMCMOJb30BAHMEM BETBJICHUMA, LUKIOB U
BCIIOMOTATENIbHBIX QJTOPUTMOB ISl YIPABJACHUS MCHOTHUTEISIMU, TAKUMHU Kak
Po0ort, Yepenanika, YepTéxHUK;

COCTABJIATh U OTJIAKUBATH MPOrPAMMBbI, PEATU3YIOIIUE TUIOBBIE AJITOPUTMBI
OOpaOOTKM YMCIOBBIX MOCIEAOBATENBHOCTEH WM OJHOMEDPHBIX YHCIIOBBIX
MacCHBOB (ITOMCK MAKCUMYMOB, MUHUMYMOB, CYMMbI WJIM KOJTUYECTBA SJIEMEHTOB



C 3aJaHHBIMHA CBOWCTBAMH) HAa OJHOM H3 SI3BIKOB NporpammupoBanus (Python,
C++, Ilackaneb, Java, C#, [lIkonbHbIA ATTOPUTMUYECKUH S3bIK);

PACKPBIBATh CMBICI TMOHSATUH «MOJENB», «MOJCIMPOBAHUE», OMPEIACIIATH
BUJbI MOJEJCH, OLICHWBATh AJCKBATHOCTh MOJECIM MOACITUPYEMOMY OOBEKTY W
LEJISIM MOACITUPOBAHUS,

UCIONB30BaTh Tpadbl U ACPEBbs Ul MOACIMPOBAHUS CHUCTEM CETEBOH W
UEPAPXAYECKON CTPYKTYPBI, HAXOAUTh KpaTdyaivii myTh B rpade;

BbIOMpATh CIIOCOO MPEACTABICHUS JAHHBIX B COOTBETCTBHH C MOCTABJICHHOM
3amadyeil  (TaOnMubl, CXeMmbl, TrpauKW, AWarpaMMmbl) C  HCIOJIB30BAHHEM
COOTBETCTBYIOIIMX MPOTrPAMMHBIX CPEACTB 00PaOOTKH JAHHBIX,

UCMOJIB30BATE  DNEKTPOHHBIE TaOumuel i OOpadOTKM, aHanm3a W
BU3YAIM3ALMN YUCJIOBBIX JAHHBIX, B TOM YHCJE C BBIACICHUEM JHANA30HA
TaOJMLBI U YIIOPSAI0YABAHUEM (COPTUPOBKOIA ) €r0 AIIEMEHTOB,

CO3/1aBaTh W MPUMEHSTH B AJEKTPOHHBIX TaOIMUAX (GOPMYJIIBL sl PACUETOB C
WCIOJb30BAHUEM BCTPOEHHBIX apu(meTndyeckux (yHKOMH (CyMMHUPOBAHHE U
NOJICYET 3HAUEHUH, OTBEYAIOIINX 3aJAHHOMY YCIIOBHIO, CPEIHEE apu(PMETHUECKOE,
NOMCK  MAKCMMaJbHOTO M MUHUMAJIBHOTO  3HAuU€HUs), aOCOJIOTHOM,
OTHOCHTEJIbHOM, CMEIIAHHON aipecalnu;

WCIOJIb30BaTh JJIEKTPOHHBIC TAOJWLbI Ui YUCICHHOTO MOJACITWPOBAHUS B
IPOCTHIX 337a4aX U3 PA3HbBIX MPEAMETHBIX 00JIACTEH;

UCIOJb30BaTh  COBPEMEHHBIE  HMHTECPHET-CEPBUCHI (B TOM  YMCIIE
KOMMYHHKAIIMOHHBIE CEPBUCHI, OOJIaYHBbIC XPAHWIMINA JAHHBIX, OHJIAWH-
OporpamMmbl  (TEKCTOBBIE M TpaUUeCKUe pPEOaKTOPhl, CPelabl pa3paboTKH)) B
y4€OHOW M TIOBCETHEBHOM IEATENBHOCTH,

OPUBOIUTH TPUMEPBI HWCIOJIB30BAHUS TCOMH(POPMALIMOHHBIX CEPBHUCOB,
CEPBHCOB TOCYJAPCTBEHHBIX YCIYTr, 0Opa3oBaTeibHBIX CepBUCOB WHTEpHETA B
y4€OHOW M TIOBCETHEBHOM IEATENBHOCTH,

UCMOJb30BaTh  Pa3lM4YHbIE  CPEACTBA  3AIUTBI  OT  BPEAOHOCHOIO
OPOrpaMMHOr0  00ECIEUEHUs], 3AIMIIATh NEPCOHAIBHYKD HHPOPMALMIO  OT
HECAHKIIMOHUPOBAHHOIO JIOCTyNA M €ro MOCICACTBHMA (pa3riialleHus, MOJMEHBI,
yTpaTel JAHHBIX) C VYYETOM OCHOBHBIX TEXHOJIOTMYECKMX M  COLMAJIBHO-
NICUXOJIOTHYECKAX  ACMEKTOB  MCMONb30BaHUS ceTh  MHTepHeT  (ceTeBas
AHOHUMHOCTb, HU(POBOH CIIEN, Ay TEHTHYHOCTh CYOBEKTOB U PECYPCOB, OMMACHOCTh
BPEJAOHOCHOTO KOJa),

PAcIiO3HABATh MONBITKA U MPEIYNPEKAATH BOBICYCHUE CE0S M OKPYIKAIOIIUX
B JCCTPYKTHBHBICE U KPUMHHAJIbHBIE (DOPMBI CETEBOH AKTUBHOCTH (B TOM YHCIIE
KAOEPOYJUTUHT, (PUILIKHT).



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KoanuyectBo yacos DJIeKTPOHHbBIE
HaumeHnoBaHue pa3aesioB H TeM uugposbIe
Ne n/m P Konrpoabubie | IIpakTHueckue (mucbp )
NPOrpamMmslI Bcero o0pa3oBaTejbHbIE
padoTbI padoTbI
pecypcsl
Pazgen 1. [ludpoBasi rpaMOTHOCTD
11 Komnerotep — yHUBEpCAJIbHOE YCTPOUCTBO ) bubmuoreka [IOK
' 00paboTKN TaHHBIX https://m.edsoo.ru/7f41646¢
bubnuoreka [IOK
12 IT 4
POTPAMMBL I AQHHEIC https://m.edsoo.ru/7f41646¢
bubnuoreka [IOK
13 K 2
OMIBROTEpHEIE CoTH https://m.edsoo.ru/7f41646¢
Hroro no pazneny 8
Pasnen 2. Teopernueckue 0CHOBbI HH(POPMATHKH
21 Hndopmanmst u nHPOpMALTUOHHBIE 5 bubmmnorexa LIOK
' TIPOLIECCHI https://m.edsoo .ru/7f41646¢
bubnuoreka [IOK
22 IT 9
PeACTaBACHIE HH(OpMALIH https://m.edsoo.ru/7f41646¢
Hroro no pazneny 11
Pasznen 3. UnpopManOHHBIE TEXHOJIOTHH
bubnuoreka [IOK
3.1 T 6 1
CHETOBBIC oKy MEHTH! https://m.edsoo.ru/7f41646¢
bubnuoreka [IOK
32 K 4
OMITBIOTEpHAs Tpaduka https://m.edsoo.ru/7f41646¢
33 MynpTUMeaUHbIE IPE3EHTALUN 3 1 bubmmnorexa LIOK



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/7f41646¢

Hroro no pazneny 13
PesepBHOe Bpems 2
OBLIEE KOJIMYECTBO YACOB I10 [TPOT PAMME 34



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

8 KUIACC

KoanuyectBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3aesioB U TeM uHu(pposbIe
Ne n/m P Kontpoabnsie | IlpakTnueckue (mudpp )
NPOrpamMMmBslI Bcero o0pa3oBaTe/ibHbIE
padoTbI padoTbI
pecypcsl
Pasznen 1. Teopernueckue 0CHOBbI HH(POPMATHKH
bubnuoreka [IOK
1.1 C 6 1
HICTENBL crHcIIerHA https://m.edsoo.ru/7f418516
1.2 DNeMeHTbl MaTeEMaTHUeCKON JIOTUKHU 6 1 budmorexa LIOK
https://m.edsoo.ru/7f418516
Hroro no pazneny 12
Pazngen 2. AnropuTMbl M NpOorpaMMHpOBaHue
21 Hcnonuurenu u aJropuTMslL. 10 ! bubmmnorexa LJOK
' AnropurMu4ecKkue KOHCTPYKLMH https://m.edsoo.ru/7f418516
Bbubnuoreka [IOK
22 A 9
SHlit APOTpaMMHpoBaHiA https://m.edsoo.ru/7f418516
Bbubnuoreka [IOK
23 A 2
HAJHS JIropHTMOB https://m.edsoo.ru/7f418516
Hroro no pazneny 21
Pe3epBHOe Bpems 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0



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

9 KUIACC

KoanuyectBo yacos DJIeKTPOHHbBIE
HaumeHnoBaHue pa3aesioB U TeM uugposbIe
Ne n/m P Konrpoabubie | IIpakTHueckue (wubp )
NPOrpamMmslI Bcero o0pa3oBaTejbHbIE
padoTbI padoTbI
pecypcsl
Pazgen 1. lludpoBasi rpaMOTHOCTD
11 I'nobanbHas cetb UHTEpHET U CTpaTeruu 3 bubmuoreka [IOK
' 0e30IacHOro MoBEACHUS B HEH https://m.edsoo.ru/7f41a7d0
bubnuoreka [IOK
12 Pab 3
abota B MHPOPMALIMOHHOM IIPOCTPAHCTBE https://m edsoo ra/ 764 1a7d0
Hroro no pazneny 6
Pasnen 2. Teopernueckue 0CHOBbI HH(PpOPMATHKH
bubnuoreka [IOK
2.1 MognenupoBanne Kak METOJ IO3HA 8 1
ACTHPOBATIHE KAl METOR HOSHAHIA https://m.edsoo.ru/7f41a7d0
Hroro no pazneny 8
Pa3agen 3. AnroputMbl M NIporpaMMHpoOBaHue
bubnuoreka [IOK
3.1 P 6 1
a3paboTKa aNrOPHTMOB H MPOrpamM https://m.edsoo.ru/7f41a7d0
bubnuoreka [IOK
32 2
Ympasaetiie https://m.edsoo.ru/7f41a7d0
Hroro no pazneny 8
Pasnen 4. Un(popmManOHHBIC TEXHOJOTHH
bubnuoreka [IOK
4.1 €] 0 10
JICKTPOHHBIC TabIHIE https://m.edsoo.ru/7f41a7d0
42 HHpopMaimoHHbIE TEXHOJIOTHU B 1 bubmmnorexa LIOK



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 O0IIeCTBE

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

Hroro no pazneny 11
Pe3epBHOe Bpems 1
OBLIEE KOJIMYECTBO YACOB I10 [TPOT PAMME 34



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




HOYPOYHOE INTAHUPOBAHUE

7 KITACC
KoanuectBo yacos DJIeKTPOHHBbIE
Ne ara ungposbie
Tema ypoxa Konrpoabnsbie | IlpakTuueckue A p
n/n Bcero u3ydeHusi | o0pa3oBaTe/ibHbIE
padoTbI padoTbI
pecypcsbl
Komnerotep — yHUBEpCanbHOE
BBIYUCJIUTEIBHOE YCTPONCTBO,
1 aboTaroiee 1o nporpamme 1 bubmmorexa LIOK
P porp ' https://m .edsoo ru/8a1521d2
TexHuka 0€30MacHOCTH U MpaBHIIa
paboThI HA KOMITBIOTEPE
5 Hcropus u coBpeMeHHbIe | bubmmorexa LIOK
TEHIACHLUN PA3BUTHS KOMITBIOTEPOB https://m.edsoo.ru/8al523¢e
[IporpammHoOe obecrieueHne
3 komnbroTepa. [IpaBoBas oxpana 1 brbmmoreia LIOK
pa. .p P https://m.edsoo.ru/8a152826
MPOrpamMM U TaHHBIX
4 ®daiinbl 1 mankd. OCHOBHBIE | bubnuoreka [IOK
onepaiuu ¢ (aiiylaMu 1 mankamu https://m.edsoo.ru/8al52a74
ApxuBanys JaHHBIX.
5 Hcnonbp3oBanue nporpamm- 1 bubmmorexa LIOK
porp https://m.edsoo.ru/8alS2cfe
apXHUBATOPOB
6 KomnbroTepHble BUPYCHI U | bubmmorexa LJOK
AHTUBHUPYCHBIE PO PAMMBI https://m.edsoo.ru/8al52174
7 KomnsrotepHsbie cetu. [louck ! bubmmnorexa LJOK
uHpopManuu B cetrt UHTEepHET https://m.edsoo.ru/8al153244
g CepBHUCHI HHTEPHET-KOMMYHHUKALIUH. ! bubnuoreka [JOK
Ceresoii sTuker. CTparerun https://m.edsoo.ru/8a153460



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

0€30IaCHOrO MOBEACHUS B

rpadyUIeCKuX JAaHHBIX JJIs
pPacTpOBOrO U300pAKEHUS

Hurepuere
bubnuoreka [IOK
9 Hndopma a e
ApopMALKA 1 AaHHE! https://m.edsoo.ru/8a161966
bubnuoreka [IOK
10 u
HOPMAIHOHHEIE MIPOIIECCH! https://m.edsoo.ru/8al6le?a
PaznooOpasue s13bIKOB U angaBUTOB.
11 EctecTBenHble u opMasbHbIE bubmmorexa LIOK
P https://m.edsoo.ru/8al6l1fec
SI3BIKH
BOWYHBIN an(aBuT.
12 II'[I eo0 aSOBa}(IbI/Ie nroboro andasura budmorexa [IOK
peodp https://m.edsoo.ru/8a162186
K JIBOUYHOMY
IIpencraBneHue NaHHBIX B
13 KfMHb}OTe € KaK TEKCTOB B budmorexa [IOK
P https://m.edsoo.ru/8a162316
JBOMYHOM aihaBHUTE
14 Enuaunier n3mepenust nHGopMaim bubmmnorexa LJOK
W CKOPOCTH NEePEeNavn JaHHBIX https://m.edsoo.ru/8a16249¢
KonuposaHue TEKCTOB.
15 PaBHOMEpHBIE 1 HEPABHOMEPHBIE budmorexa [IOK
P P P https://m.edsoo.ru/8al1625f0
KOJIBI
16 JlexonupoBaHue COOOIEHU.
HNnpopmannoHHsiil 00bEM TeKCTa
7 udposoe npencrasnenHue bubnuoreka [IOK
HENPEPBIBHBIX TAHHBIX https://m.edsoo.ru/8a162848
Konuposanue 1iseta. OLeHka
18 UH(POPMALTMOHHOTO 00BEMA bubmmnorexa LJOK

https://m.edsoo.ru/8al629%c



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

bubnuoreka [IOK

19 Konuposanue 3Byka
AHPOBATHE 3BYK https://m.edsoo.ru/8a162b72
Pesepsnbiil ypok «KoHTposbHas
20 a6olia o TZl\p/Ie "Ipe zfaBneHHe budmorexa [IOK
P " beR https://m.edsoo.ru/8a162d02
uHpopManuu'"»
TekcToBbIE JOKYMEHTBI, UX BBOA U
21 €IaKTUPOBAHUE B TEKCTOBOM bubmiorexa [IOK
pen P https://m.edsoo.ru/8al62¢7e
npoieccope
2 DopMaTUPOBaHUE TEKCTOBbIX bubmmorexa LJOK
IOKYMEHTOB https://m.edsoo.ru/8al62fe6
3 ITapamerpsl cTpanuibl. CUCKU U bubmmorexa LIOK
TaOJIULIBI https://m.edsoo.ru/8al1632d4
iy BcTaBka HETEKCTOBBIX OOBEKTOB B bubnuoreka [IOK
TEKCTOBBIE IOKYMEHTBI https://m.edsoo.ru/8a1632d4
HnTennexkryaapbHble BO3MOKHOCTH
25 COBPEMEHHBIX CHCTEM 00padOTKH
TEKCTOB
O06o01eHne U cucTeMaTH3aLus
26 3HaHuil no TeMe «TexkcToBbIE bubmorexa [IOK
https://m.edsoo.ru/8a1635¢2
JOKYMEHTBDY
7 I'paduueckuii pepakrop. Pactposbie bubmmorexa LJOK
PUCYHKH https://m.edsoo.ru/8a163874
28 Onepanuu penakTUPOBAHUS bubnuoreka [IOK
rpadudeckux 0ObEKTOB https://m.edsoo.ru/8a1639d2
bubnuoreka [IOK
29 BekTopHnas rpaduka
P rpad https://m.edsoo.ru/8al163b30
30 O06o01enne U cucTeMaTH3aLus bubnuoreka [JOK

3HaHuil no teme «KomnerotepHas

https://m.edsoo.ru/8al6404¢



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

rpaduka». [Iposepounas padora /
Bcepoccniickas mposepoyHas
pabota

Pesepenblii ypok. O000meHue u

31 CUCTeMaTH3alusl 3SHAHWH / | bubnuoreka [IOK
Bceepoccuiickas npoBepoyHast https://m.edsoo.ru/8a164828
pabota

37 INoaroroBka MyJbTUMEIHITHBIX ! bubnuoreka [IOK
Mpe3eHTaln https://m.edsoo.ru/8a1642¢4
JlobaBneHue Ha ciaiin

33 ayIMOBU3YVAJIbHBIX JaHHBIX 1 Bubmiorexa ITOK

y y ’ https://m.edsoo.ru/8al64472
AHUMALIUH U TUTIEPCCHLIOK
O06001eHne U CHCTEMATH3ALUA
34 3HAHUHU 110 TeMe «MYyJIBTUMEqUIHbBIE 1 bubnuorexa LOK
y https://m.cdsoo.ru/8al164652
MPE3CHTALIUI
OBIIEE KOJIMYECTBO YACOB I10O 34

ITPOTPAMME



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

8 KUIACC

KonnuyectBo uacos DJIeKTPOHHbBIE
No ara nudposbie
Tema ypoka Konrpoabnsbie | IlpakTuueckue A p
n/n Bcero u3ydeHusi | o0pa3oBaTe/ibHbIE
padoTbI padoTbI
pecypchbl
! HenosummonHble 1 TO3UITHOHHBIE ! bubnuoreka [IOK
CUCTEMBI CUHCIICHUS https://m.edsoo.ru/8a1649¢0
bubnuoreka [IOK
2 PazBepuyTas ¢popma 3ammucH 4ucia 1
PHY op https://m.edsoo.ru/8al64ba2
JIBoU4Hasi CUCTEMA CUUCIICHUS.
3 Apudmernueckue oneparyy B 1 bubmmorexa LIOK
P . P https://m.edsoo.ru/8al164d96
IBOUYHON CUCTEME CUUCIICHUS
4 BocbMepudHas cucteMa CUHCICHUS 1 bubnuorexa LOK
P https://m.edsoo.ru/8a165296
5 [MlecTHaaatepuyHas cuctemMa | bubmmnorexa LJOK
CUHCJICHUS https://m.edsoo.ru/8al6549¢
O0o001IeHre U CUCTEMATHU3ALIVS
. bubnuoreka [IOK
6 3HAHUN 110 TeMe «KCHUCTEMBI 1
https://m.edsoo.ru/8al6564c
CUHCJICHUS»
7 Jlornueckue BLICKA3bIBAHUS 1 Bubmiorexa ITOK
https://m.edsoo.ru/8al657fa
g Jloruueckue onepanuu «mw», KUIN», ! bubnuoreka [IOK
«HE» https://m.edsoo.ru/8al65b56
9 Onpenenenyue HCTUHHOCTH ! bubmmnorexa LJOK
COCTAaBHOI'O BBICKA3bIBAHUS https://m.edsoo.ru/8al65¢f0
10 Tabauubl UICTUHHOCTH 1
11 Jlorndeckue 3meMeHTbI 1 bubnuoreka [IOK



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/8a165¢94

KonTponpHast pabora mo teme

12 «NEMEHThI MATEMAaTHIECKOMN budmorexa [IOK
https://m.edsoo.ru/8al78c38

JIOTUKI

13 ITonsTue anropurma. Ucnonuurenu bubmmnorexa LIOK
AJITOPUTMOB https://m.edsoo.ru/8al7949

14 CaoticTtsa anropurma. CriocoObl bubnuoreka [JOK
3aMMCH ANTOPUTMA https://m.edsoo.ru/8a179606

15 ANTOPUTMUYECKAS KOHCTPYKLIUS
«cnenoBaHuey». JINHEMHBINA aNrOpuT™M
ANTOPUTMUYECKAS KOHCTPYKLIUS

16 «BETBJICHUE» . MIOJNHAS U HETIOJIHAS
bopmbl

17 ANTOPUTMUYECKAS KOHCTPYKLIUS bubnuoreka [IOK
TIOBTOPEHUE https://m.edsoo.ru/8a17998a

18 dopmanbHOE UCTIOJIHEHNE bubmmnorexa LJOK
aNropuTMa https://m.edsoo.ru/8al 79aac
Pa3paboTka HECIOKHBIX aITOPUTMOB

19 C UCTOJIb30BAHUEM LIUKJIOB JJISA bubnuoreka [IOK
ynpayieHus: popMaTbHbIMU https://m.edsoo.ru/8al79%1c
HCTIOJIHUTEIISIMUA
Pa3paboTka HECIOKHBIX aITOPUTMOB

20 C UCMOJIb30BAHUEM LIUKJIOB U bubnuoreka [IOK
BETBJICHUI JJIs1 yIPABJIECHUS https://m.edsoo.ru/8al79%¢1c
(hopMaTbHBIMU UCTIOTHUTEISIMU

21 Brimonnenue anroputMoB budmorexa [TOK

https://m.edsoo.ru/8al7a06a
22 O06001eHre U CUCTEMATH3 AL bubnuoreka [IOK



https://m.edsoo.ru/8a165e94
https://m.edsoo.ru/8a178c38
https://m.edsoo.ru/8a17949e
https://m.edsoo.ru/8a179606
https://m.edsoo.ru/8a17998a
https://m.edsoo.ru/8a179aac
https://m.edsoo.ru/8a179e1c
https://m.edsoo.ru/8a179e1c
https://m.edsoo.ru/8a17a06a

3HaHul o teMe «McrnonHurenu u
AJITOPUTMBL. AJITOPUTMHUYECKHE
KOHCTPYKLIUW»

https://m.edsoo.ru/8al7al8¢c

S3b1k mporpamMmMupoBanus. Cucrema

23
MPOrpPaMMHUPOBAHUS
24 Ilepemennsie. OnepaTtop
MPUCBANBAHHUS
25 IIporpaMMupoBaHue JTUHEHHBIX
AJTOPUTMOB
26 PazpaboTtka mporpamm, comepkaqmux
OTepaTop BETBJICHUS
27 Jnanmorosas oTjaaKa nporpamm
28 Iukn ¢ ycnosuem
. bubnuoreka [IOK
29 Huict ¢ nepemetttolt https://m.edsoo.ru/8al 7ac4a
bubnuoreka [IOK
30 O0paboTka CUMBOJIBHBIX JJAHHBIX https-//m cdsoo ru/Sal Tad6e
O6o0menne 1 cUCTeMaTU3ALUS
3HAHUI N0 TeMe «S3bIK
bubnuoreka [IOK
31 nporpammuposanusi» [Iposepounas
. https://m.edsoo.ru/8al7ae8e
pabota / Beepoccuiickast
npoBepouHasi padora
PeseprHbiii ypok. O600ImeHNEe U
37 CHUCTEMATH3aIUs 3HAHUN U yMEHUMN bubnuoreka [JOK
1o Kypcy uHpopMaTuku 8 kyacca / https://m.edsoo.ru/8al7b456
Bcepoccuiickast mposepounas pabota
3 Anamu3 anroputmos. OnpeneneHue bubmmnorexa LJOK

BO3MOJKHBIX Pe3yJIbTATOB PabOTHI

https://m.edsoo.ru/8al 7afa6



https://m.edsoo.ru/8a17a18c
https://m.edsoo.ru/8a17ac4a
https://m.edsoo.ru/8a17ad6c
https://m.edsoo.ru/8a17ae8e
https://m.edsoo.ru/8a17b456
https://m.edsoo.ru/8a17afa6

ajnropuTMa MnpH1 3aJaHHOM
MHOKECTBE€ BXOAHBIX JaHHBIX

Anamu3 anroputmos. OnpeneneHue
34 BO3MOKHBIX BXOJHBIX TAHHBIX,

MPUBOASIINX K JAHHOMY pe3yJIbTaTy

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

34




9 KUIACC

KonnuyectBo uacos DJIeKTPOHHbBIE
No Hara nudposbie
Tema ypoxka Konrpoabnsbie | IlpakTuueckue p
n/n Bcero u3ydeHusi | o0pa3oBaTe/ibHbIE
padoTbI padoTbI
pecypchbl
| I'nobanvhas cets UaTEpHET. IP- ! bubnuoreka [JOK
azpeca y3JoB. bosbline naHHbie https://m.edsoo.ru/8al7b578
bubnuoreka [IOK
2 Hudopmanuonnas 6e30MacHOCTD 1
$op https://m.edsoo.ru/8al 76690
Yder noHsaTHs 00 HHPOPMALIMOHHOM
3 0€30MacHOCTH MPU CO3IaHUH ! bubmmorexa LIOK
KOMIUTEKCHBIX HH(POPMAITMOHHBIX https://m.edsoo.ru/8al 7b7bc
00BEKTOB B BUAE BEO-CTPAHULL
4 Bunb! gesiTenbHOCTH B CETH ! bubnuoreka [IOK
HnTepHer https://m.edsoo.ru/8al 7b8e8
OOnayHble TEXHOJOTUH.
. bubnuoreka [IOK
5 Hcnonp3oBanue oHnaitH-oduca st 1
https://m.edsoo.ru/8al 7bale
pa3paboTKH TOKyMEHTOB
O06o01eHne U cucTeMaTH3aLus
3HaHW 1o TeMaM «[ 1obanbHas ceTh
bubnuoreka [IOK
6 WHTepHeT u cTpaTerun 0€30macHoro 1
N https://m.edsoo.ru/8al 7bb36
MOBeNeHus B Hei», «Padbora B
WH(POPMALIMOHHOM MPOCTPAHCTBEY
7 Mogaenu u MOaeINpPOBaHHUE. | bubnuoreka [JOK
Knaccudukarmmm moneneit https://m.edsoo.ru/8al 7be06
bubnuoreka [JOK
8 Tabnuanble MOAEH 1 3

https://m.edsoo.ru/8al7c04a



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

Pazpabotka oqHOTAOMMYHOM Ga3bl

9 naHHbix. COCTaBJIEHHE 3aPOCOB K
0a3e maHHBbIX
I'pad. Becosas maTtpuna rpada.
JInvHa yTH MEXy BEPIIUHAMU
10 rpada. Beraucienue KoamuecTsa
MyTel B HAIIPABJICHHOM
AIUKITNYeCKOM Tpade
1 Hepego. I[lepebop BapuaHTOB C
MOMOIIBIO AepeBa
12 MareMaTnuecKkoe MOAETUPOBAHUE bubmuorexa LOK
https://m.edsoo.ru/8al7¢392
13 DTanbl KOMIIBIOTEPHOTO bubnuoreka [IOK
MOJEJIUPOBAHUS https://m.edsoo.ru/8al7c4aa
O06o01menne U cucTeMaTH3aLus
14 3Hanuil. KonTpospHas pabora mo bubnuoreka [IOK
Teme «MonennupoBaHue Kak METO https://m.edsoo.ru/8al7c9c8
TTO3HAHUST
Pazbuenne 3agaun Ha moA3aAavm.
CocraBieHue anropuTMoB U
15 IIPOrpaMm C UCIOIb30BAHUEM brbmmoreia LIOK
BETBIIHHIH, LKIOB I https://m.edsoo.ru/8al7cb12
BCIIOMOTaTEJIbHBIX aJITOPUTMOB
16 OnHOMEpHBIE MACCHUBBI bubmuorexa LOK
https://m.edsoo.ru/8al7cc3e
7 Tunosere anropuT™Mer 00pabOTKH bubmmnorexa LJOK
MAacCCHBOB https://m.edsoo.ru/8al7cd60
18 CoptupoBka maccuba



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

bubnuoreka [IOK

19 O0paboTka MOTOKA TAHHBIX
p a https://m.edsoo.ru/8al7d01c
O06o0bwenne u cucTeMaTu3anus
20 3Hanuil. KonTpospHas pabora mo bubmuoreka [IOK
teme «Pa3paboTka anropuTMoB u https://m.edsoo.ru/8al7d1ca
MporpamMm»
21 VYmpasnenue. Curnan. OOparnast bubnuoreka [JOK
CBSI3b https://m.edsoo.ru/8al7d4d6
22 PoboTnsupoBaHHbIE CHCTEMBI budmorexa [IOK
https://m.edsoo.ru/8al7d602
DneKTpoHHbIe Ta0IHLbI. TUTTBI
. . bubnuoreka [IOK
23 IaHHBIX B TYEHKAX 3JIEKTPOHHOU
https://m.edsoo.ru/8al7d710
Ta0 LB
iy Penaktuposanue u bubmmnorexa LJOK
(dbopmaTupoBanue TabIUIL https://m.edsoo.ru/8al7d832
BceTpoennbie GyHKUMH 7151 TOUCKA
P by bubnuoreka [IOK
25 MaKCUMyMa, MUHUMYMa, CYMMBI U
https://m.edsoo.ru/8al17d990
cpenHero apuMeTU4eCcKoro
26 CoptupoBka u GuIbTparys TaHHBIX bubnuoreka [IOK
B BBIACIICHHOM JHAMNa30He https://m.edsoo.ru/8al7db70
7 IToctpoenue quarpamMm u rpadpuKoB bubmmorexa LJOK
B 3JICKTPOHHBIX TAOJIHIIAX https://m.edsoo.ru/8al7e08e
28 OTtHocutespHAsI, AOCOFOTHAS U bubnuoreka [IOK
CMeEIIaHHas ajpecanns https://m.edsoo.ru/8al7e2b4
29 VY cnoBHBIE BEIMUCTIEHUS B bubnuoreka [JOK
3JIEKTPOHHBIX TaOIHIIaX https://m.edsoo.ru/8al7e6ba
30 O6paboTka Oonpx HabOPOB bubnuoreka [JOK

JaHHBIX

https://m.edsoo.ru/8al7¢87¢



https://m.edsoo.ru/8a17d01c
https://m.edsoo.ru/8a17d1ca
https://m.edsoo.ru/8a17d4d6
https://m.edsoo.ru/8a17d602
https://m.edsoo.ru/8a17d710
https://m.edsoo.ru/8a17d832
https://m.edsoo.ru/8a17d990
https://m.edsoo.ru/8a17db70
https://m.edsoo.ru/8a17e08e
https://m.edsoo.ru/8a17e2b4
https://m.edsoo.ru/8a17e6ba
https://m.edsoo.ru/8a17e87c

31 HuciaeHHOEe MOACTHUPOBAHUE B ! bubnmuoreka [JOK
3JIEKTPOHHBIX TaOJIUIIaX https://m.edsoo.ru/8al 7eaca
O0o001enne 1 CUCTEMATU3 AL

32 3HAHUM 10 TeMe «DJIEKTPOHHBIE 1 Bubmmorexa LIOK

P https://m.edsoo.ru/8al 7ec3c
TaOIULIBDY
Ponb nndopmMainoHHbBIX
33 TeXHOHO(II“)HIg B Pa3BUTUH YKOHOMUKH 1 Bubmorexa LIOK
P https://m.edsoo.ru/8al7ed54
MHUpAa, CTPAHBI, pETHOHA
Pesepsuriii ypok. O6001meHue u
34 CI/ICTIe)MaTI/BZpI/ISI I/ITor(:LBIoe 1 Bubmuorexa LIOK
HHA. https://m.edsoo.ru/8al 7eebc
MOBTOPCHHE
OBIIEE KOJIMYECTBO YACOB I1O 34

ITPOTPAMME



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




MNPOBEPSEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJIBLHOM MIPOI'PAMMOBI

7 KVIIACC

Kon
NMPOBEPSIEMOr0
pe3yJbTara

IIpoBepsiemMble IpeaAMETHbIE PE3yJAbTATEI 0CBOCHHS OCHOBHOH
o0pa3oBaTe/ibHOI MPOrpaMMbl OCHOBHOTO 00111er0 00pa3oBaHus

1

ITo reme «ludposasi rpaMOTHOCTB

1.1

[losiceaT Ha  TpuUMeEpax CMBICT  TOHATUH  «UH(pOPMALUIY,
«nH(POPMALTMOHHBIN Mponeccy, «obpaboTka HHPOPMALIUNY, «KXPAaHEHHE

uHpOpMaLumy, «repeaada HHGOPMALII»

1.2

IIpuBoauTL MpUMEPBI COBPEMEHHBIX YCTPONCTB XPAHEHUs U Nepenadn

UH(pOpPMAaLINH, CPABHUBATD X KOJIMUECTBEHHBIE XapaKTePUCTHKH

1.3

[TonyyaTh © HCMONB30BaTH HWHPOPMALMIO O XapaKTEPHCTHUKAX
NEPCOHAJBHOIO KOMIIBIOTEPA U €r0 OCHOBHBIX 3JIEMEHTax (IpoLeccop,
ornepaTHBHAs MaMmsATb, AOJITOBPEMEHHas MaMsATb, YCTPOWCTBA BBOAA-

BBIBOJIA)

1.4

CooTHOCHTD XAPaAKTCPUCTUKU KOMIIBIOTEPA € 3aAa"daMi, pelIa€MbIMU C

€ro MoOMOHIIbIO

L5

OpueHTHPOBATLCS B HEPAPXUYECKOH CTPYKType (aiioBoi CHCTEMBI
(3anmchIBaTh MONTHOE UM (aiina (kaTanora), myTh K (aiiny (katamory)
0 HUMEIINEMYCsl OINUCAHHI0 (DANWIOBOM CTPYKTYpBl HEKOTOPOTO

UH(POPMALIMOHHOTO HOCHUTEIS)

1.6

Paborate ¢ ¢aiinoBoli CHUCTEMOH NEPCOHAIBHOTO KOMIIBIOTEPA C
UCTIONB30BaHUEM Tpaduueckoro nHTEpdeiica: co3naBarh (KOMUPOBATS,
nepeMerarb, MepPeUMEHOBbIBATh, YIAIATh U apXHUBHPOBAThH (ailibl U

KaTaJIOTH, HCIIOJIb30BATh AHTHBUPYCHYIO MTPOrPaMMy )

1.7

Uckate unapopmammio B HMHTepHeTe (B TOM HHCNE TO KIOYEBHIM
CJIOBaM, MO W300paKEHHIO), KPUTHUYECKH OTHOCUTBHCS K HalJIeHHOHN
WH(POpPMALIMK, OCO3HABATh OIMACHOCTh JJIsl JIMYHOCTH H OOImecTBa
pacmpocTpaHeHUs BPENOHOCHOH WH(POPMALMKU, B TOM  YHCIE

5KCTPEMHUCTCKOIO U TEPPOPUCTUYECKOIO XapaKTepa




1.8

[ToHUMaTh CTPYKTYpPY aApPEcOB BeO-pecypcoB

1.9

Hcnonb30BaTe COBPEMEHHBIE CEPBUCHI HHTEPHET-KOMMYHHUKALUN

1.10

Cobnromate TpeboBanmus Oe€30MacHON SKCIUTyaTalMK TEXHUYECKHX
CpEACTB PIH(bOpMaLII/IOHHbIX U KOMMYHHUKAIIMOHHBIX TeXHOJIOFI/IfI,
co0moaTh CeTeBOM 3TUKET, Oa30Bble HOPMBI HHPOPMALIMOHHON 3THKU
U TipaBa Mpu padoTe ¢ MPUIOKEHUSIMH Ha JIFOOBIX YCTPOWCTBAX U B

WnTepHeTe, BEIONpaTh O€30MacHbIe CTPATETHH MTOBEISHHS B CETH

[IpuMeHATE MeTOnBl MPOPHUIAKTHKHA HETaTMBHOTO BJIMSHHUS CPEICTB
UH(POPMALIMOHHBIX U KOMMYHHUKALIMOHHBIX TEXHOJIOTHH Ha 370pPOBbE

ITOJIB30BaTEIA

ITo Teme «Teopernueckne OCHOBBI HHPOPMATHKID

2.1

KOI[I/IpOBaTb U ACKOAUPOBATH COO6H_I6HI/I$I Mo 3aAaHHBIM IIpaBUJIaM,
ACMOHCTPUPOBATE TMOHUMAHUE OCHOBHBIX TIIPUHLOWUIIOB KOAWUPOBAHUA

UH(pOPMALUN Pa3THYHON IPUPOABI (TEKCTOBOMH, rpaduuecKoi, ayano-)

22

CpaBHHMBaTh JIMHBI COOOLICHMI, 3aMUCAHHBIX B  Pa3JIMYHBIX
andaBuTax, ONEPUPOBATH €IUHUIIAMU HU3MEPEHUs] MH(POPMALIMOHHOTO

00BEMa 1 CKOPOCTH Tepeav JaHHBIX

23

OuenuBaTh W CpaBHUBATH pa3MepPbl TEKCTOBBIX, T'papUUECKUX,

3BYKOBBIX (paiiyioB u Buneodaiinon

ITo reme «MHpOPMAITMOHHBIE TEXHOJIOTUI

3.1

IIpencraBasaTre  pe3yJbTaTbl  CBOEM  NEATEIBHOCTHU B BHUAE
CTPYKTYPHUPOBAHHbBIX WJITFOCTPUPOBAHHBIX JIOKyMEHTOB,

MYJIbTUMEIUNHBIX MPE3EHTALNI

8 KVIACC

Kon
NMPOBEPSIEMOT0
pe3yJbTara

IIpoBepsiemMble IpeaAMETHbIE PE3YJbTATEI 0CBOCHHS OCHOBHOH
o0pa3oBaTe/ibHOI MPOrpaMMbl OCHOBHOTO 0011ero 00pa3oBaHus

1

ITo Teme «Teopernueckne OCHOBBI HHPOPMATHKID

1.1

IlosicasaTe Ha npuMepax pasjauyugd MEKAY TMO3UIUOHHBIMU U

HEIIO3UITMOHHBIMH CUCTEMAaMH CUHUCJICHUA

1.2

3anuchiBaTh U CpaBHMUBAThH Lenble yucna oT 0 no 1024 B pa3znuuHbIX

MO3UIIMOHHBIX CHUCTEMaxX cuuciieHus (C ocHoBaHusiMu 2, 8, 16),




BBITIOJIHATD apI/I(I)MeTI/ILIeCKI/Ie onepanv Haa HUMU

1.3

PaCKprBaTb CMBICJI MOHATHH «BBICKA3bIBAHHECY, JIOTHYECKas

onepanusy, KJIOrHueCKOC BbIPAXKCHUC)

1.4

3amnuCchIBaTh JIOTUYECKHE BbIpaKCHUSA C UCMOJIb30OBAHUEM AU3BHOHKIIUH,
KOHBIOHKIIMU W OTPULAHHA, OIPCACIATL HCTUHHOCTH JIOTUYCCKUX
BprEl)KGHPIfI, €CJIN U3BECTHBI 3HAYUCHUA UCTUHHOCTHU BXOJALINUX B HEIO
NEPEMCHHBIX, CTPOUTH Ta6.]'II/ILIbI UCTUHHOCTH JIA JIOTHYCCKHX

BBIPAKEHHUI

ITo Teme «ANrOpuUTMBI U IPOrpaMMHUPOBAHUE

2.1

PackpeiBaTb  CMBICT  NOHSATUH  CUCHOJHUTENL),  «AJITOPUTMY,
«TporpaMMma», TIOHHMAasl pasHHIy MeXIy yrnoTpeOJeHneM 3THX

TEPMUHOB B OOBIIEHHON peur U B UH(POPMATHKE

22

OnuceiBaTh AJTrOpUTM pPEIICHUA 3adaqd pa3InuHbIMU Cl'IOCO6aMI/Ij B

TOM YUCJIE B BUAC OJIOK-CXEMBI

23

COCTaBJ'IﬂTb, BBITIOJIHATE BPYYHYHO W Ha KOMIIBOTCPEC HECIOXKHBIC
AJTroOpUTMBbI C UCTIOJB30BAHUEM BETBJIEHUH U LUKJIOB OJI YIIPaBJICHUSA

HUCITIOJIHUTEIIAMU

24

Hcnonp3oBaTh KOHCTAaHTBI H NEPEMEHHBIC  PA3JIMYHBIX  THIIOB
(LII/IC.]'IOBbIXJ JJOTHYCCKHX, CI/IMBOJ'IbeIX), a TaKXE COoAcpKalue HX

BBIPAXKEHHUsI, HCIOJb30BATh ONEPaTOp MPUCBAUBAHUS

25

Hcnonp3oBath mpu pa3paboTKe MOpoOrpaMm JIOTHUECKHE 3HAYCHUSI,

onepanv U BbIPpAXKCHUA C HUMU

2.6

AHaJ'II/ISI/IpOBaTb NPEATIOKCHHBIC AJITOPUTMBI, B TOM YHUCJIC ONIPEACTIATD,
KaKue€ pPE3yJIbTaTbl BO3MOXKHBI IIPHU 3aAdaHHOM MHOKECTBE HNCXOIHbBIX

3HAUEHUN

2.7

Co3pmaBaTh ® OTJQXKHUBATh TNPOrPAaMMbl Ha OJHOM H3 SI3BIKOB
nporpammupoBanus (Python, C++, Tlackamb, Java, C#, IIkonbHbii
Anropurmudeckuii  S3bIK), peaH3yIOIIUe HECIOXKHbIE aJIrOPUTMBI
00pabOTKM YHUCIIOBBIX JaHHBIX C HWCMOJb30BAHUEM LIUKJIOB U
BETBJICHUI, B TOM YHCJI€ PEAJH3YIOLINE MMPOBEPKY AEIMMOCTH OIHOTO
LIEJIOTO YUCIIa Ha APYToe, MPOBEPKY HATYPAJIBbHOTO YHCIA HA TIPOCTOTY,

BBIZIENIEHUS] TP U3 HATYPAJIBHOTO YUCHA

9 KNIACCA




Kon
NMPOBEPSIEMOT0
pe3yJbTara

IIpoBepsiemble IpeaAMETHbIE PE3yJbTATEI 0CBOCHHS OCHOBHOH
o0pa3oBaTe/ibHOI MPOrpaMMbl OCHOBHOTO 0011ero 00pa3oBaHus

1

ITo reme «ludposasi rpaMOTHOCTH

1.1

Hcnonp30BaTh COBPEMEHHBIE HHTEPHET-CEPBUCHI (B TOM YHCIE
KOMMYHHUKAIIMOHHBIE CEPBUCHI, OOJauHble XPAHWIMIIA JaHHBIX,
OHJIAMH-TIPOrpaMMbl (TEKCTOBBIE U TpadUIECKHe PEOaKTOPBI, CPEIbl

pa3paboTku) B y4eOHOM U TOBCETHEBHOM NEATETbHOCTH

1.2

[IpyBoguTh  TpPUMEPBl  WCIOJB30OBAHUS  IeOMH(POPMALMOHHBIX
CEpBHCOB, CEPBHUCOB T'OCYNAPCTBEHHBIX YCIYT, OOpa30oBaTEIbHBIX

ceppucoB MHTepHeTa B yueOHOH U MOBCEIHEBHOM NESITEIBHOCTH

1.3

Hcnonb3oBaTh pasiuyHble CPEACTBA 3aIUTHl OT BPELOHOCHOTO
IPOTPaMMHOTO 00eCIIeueHNs], 3aIUIIATh IEPCOHANBHYI0 HH(YOPMALIUIO
OT  HECAaHKIMOHMPOBAHHOIO  JOCTyma M €ro  MOCIENCTBHM
(pasrnamieHusi, TOAMEHBI, yTPaThl MAHHBIX) C YYETOM OCHOBHBIX
TEXHOJIOTUYECKMX W COLMAIBbHO-TICUXOJIOTHYECKUX  ACIIEKTOB
UCTIONB30BaHusl cetH HHTepHeT (cereBass aHOHMMHOCTb, LHU(POBOM
clen, AyTeHTUYHOCTb CyOBEKTOB W PECypcoB,  OIACHOCTH

BPEIOHOCHOTO KOJIa)

1.4

Pacro3HaBaTh MOMBITKM W MPEOYNpPEXNaTb BOBJECUEHHE ceOst U
OKPY’KaIOIIUX B JECTPYKTUBHbIE W KPHUMHHAJIbHBIE (POPMBI CETEBOM

aKTUBHOCTH (B TOM uucie KnbepOyinHr, GUIIHT)

ITo Teme «Teopernueckne OCHOBBI HHPOPMATHKID

2.1

PaCKprBaTb CMBICJI MTOHATHH «KMOIECIIbY, «MOACIIUPOBAHUELD,
OonpeaciisiTb  BHUABL MO,[[G.]'IGI‘/'Ij OLUCHUBATbL aJAC€KBATHOCTb MOICIU

MOJISTTPYEMOMY OOBEKTY U LEJISIM MOJIETHPOBAHUS

22

Ucnonp3oBath rpadsl U aepeBbs [UIsi MOAESIUPOBAHMS CHCTEM CETEBOMH

U HePAPXUIECKON CTPYKTYPBI, HAXOAUTh KpaTJyalIinii myTh B rpade

ITo Teme «ANrOpUTMBI U IPOrpaMMHUPOBAHUE

3.1

Pa3buBath 3amaun Ha Mon3afayuu, COCTABIATD, BBIMOJIHATE BPYUHYIO U
HAa KOMIBIOTEPE HECJIOXKHBIE aJIrOPUTMBbI C  HCIOJIB30BAHUEM
BETBJICHUM, LIUKJIOB U BCIIOMOTaTEIbHBIX AJITOPUTMOB [JIs1 YIIPABJICHUS

HUCITIOJIHUTEIIAMU

3.2

CoCTapiIsATh U OTJIAXKUBATh nporpaMmsbl, pPECaM3yHOIINUE TUIIOBBIC




ANTOPUTMbI ~ O0OpabOTKM  YHUCIIOBBIX  IOCJIENOBATENBHOCTEH WM
OJJHOMEPHBIX YHCJIOBBIX MAaCCHBOB (ITOMCK MAaKCHMyMOB, MHHHMYMOB,
CYMMBI WJIM KOJMYECTBA 3JIEMEHTOB C 3aJaHHBIMH CBOHCTBAMH) Ha
OIHOM U3 s13bIKOB mporpammupoBanusi (Python, C++, Ilackans, Java,

C#, llIkonbHBIA ANropUTMHUYEeCKUN S3BIK)

ITo reme «MHpOpMAITMOHHBIE TEXHOJIOTHUI

4.1

Bribupate cmoco0 mpeacTaBiieHUsT TAaHHBIX B COOTBETCTBHH C
MOCTABJICHHOW 3amaveil (TaOiuipbl, cxeMbl, TpadUKH, AUarpaMmbl) C
UCTIOJIb30BAHUEM  COOTBETCTBYIOIIUX  MPOTPAMMHBIX  CPENCTB

00paboTKH JaHHBIX

42

Hcnonp30BaTh 3JIEKTPOHHBIE TAaOIHMLBI Uit 0OpabOTKH, aHanmM3a u
BU3yaJIM3aLMH YHCJOBBIX [aHHBIX, B TOM 4YHCJE€ C BbIICIICHHEM
ouamna3oHa TaOMUIBl W yHOPSIOYMBAaHUEM (COPTHUPOBKOI)  €ro

JJIEMECHTOB

43

Co3nmaBaTh W TNPUMEHSTH B BJIEKTPOHHBIX TaOMUIax (GOpMyJIbl AJis
Pacy€TOB C MCIOJIB30BAHUEM BCTPOCHHBIX apU(PMeTHIeCKHX (PyHKLIUH
(cyMMupoOBaHMe W TIOACUET 3HAYEHUH, OTBEYAIOINUX 33aaHHOMY
YCIIOBUIO, cpeaHee apudmermueckoe, TOWCK MAKCUMAJbHOTO U
MUHUMAJIBHOTO 3Ha4YeHUs1), aOCOFOTHOM, OTHOCHTEIbHON, CMEITaHHON

ampecauuu

4.4

Hcnonb3oBaTh SJICKTPOHHLBIE Ta6.]'II/ILIbI JJIA YUCJICHHOI'O

MOZIEIUPOBAHMS B MPOCTHIX 337a4axX U3 Pa3HBIX NPEIMETHBIX obiacTeit




HHPOBEPAEMBIE DJIEMEHTBI COAEP/KAHUA

7 KVIIACC

Kon

IIpoBepsieMblii 21eMEHT COAEPKRAHMS

Hudposas rpaMOTHOCTH

1.1

KommnbioTep — yHHBepCalbHOE BBIMUCIUTENBHOE YCTPOHCTBO, paboraroiiee 1o
nporpamme. THIBI KOMIOBIOTEPOB. NEPCOHAIBHBIE KOMIIBIOTEPBL, BCTPOCHHBIE
KOMIIBIOTEPBI,  CyNEepPKOMIBIOTEPbl.  MoOunbHble — ycTpoiicTBa.  TexHuka

0e30MacHOCTH U IpaBmia padOThl HA KOMITBIOTEPE

1.2

OcHOBHBIE KOMIIOHEHTBI KOMIIbIOTEpa MW UX HasHadenwe. [Ipomeccop.
OnepatuBHas W JOJNrOBpEMEHHas MNaMATh. YCTPOWCTBa BBOAA U BBIBOJA.
CeHcopHBII BBOJ, NaTYUKH MOOWJIBHBIX YCTPOMCTB, CpeACTBa OMOMETPUYECKOMH

ayTeHTU(UKALNN

1.3

Hctopust pa3BUTHs KOMITBIOTEPOB U MporpaMmHoro odecneueHus. Ilokonenus
KoMmIbioTepoB.  COBpeMEHHble  TEHAEGHLMHU  pa3BUTUSL  KOMIIBIOTEPOB.
Cynepxomnbtotepsl. [lapannenpHele BeuucieHus. IlepcoHanbHbIl KOMIIBIOTED.
IIpoueccop W €ro XapakTepUCTHKH (TaKTOBash YacTOTa, pPa3psOHOCTD).
OnepatuBHas naMsaTh. JloaroBpeMeHHasi MaMsATh. Y CTPONCTBA BBOAA U BBIBOJA.
O0BEéM XpaHUMBIX TaHHBIX (OMEpaTHUBHAS MAMSATh KOMIIBIOTEPA, JKECTKHUHA JUCK U
TBEPIAOTEIbHBII HAKOMUTENb, IOCTOSHHAsI NaMsTh CMapT(PoHA) U CKOPOCTH

AOCTyIa AJIA pa3JIMIHbIX BUIOB HOCHUTEJIeH

1.4

[Iporpammuoe  ofbecneueHne  KoOMmIbiOTepa. lIpukiagHoe  mpOrpamMMHOE
obecrniedeHue. CucremHoe MPOrPaMMHOE obecriedeHue. CucreMsr
nporpamMmmupoBanus. IIpaBoBas oxpana mporpamm U JaHHbIX. becriaTHeie u

yCIIOBHO-OecruiaTHbIe porpamMMbl. CBOOOAHOE pOrpaMMHOe OOecrieueHre

L5

Qaiinel u nmanku (katanoru). Tumbl ¢aiinos. CsolicTBa (aiinoB. XapakrepHble
pa3Mepr! (aiIoB Pa3JUYHBIX TUIOB (CTPAaHHUIA TEKCTA, SJEKTPOHHAS KHUTA,

¢dororpadus, 3anKch MECHU, BUACOKIIUII, TOJTHOMETPAXKHBIN (PHIIEM)

1.6

[Ipuaumner moctpoeHust ¢ainoBeix cucreM. llomHoe ums daiina (mankw,

katanora). I1yTe kx daitny (nmanke, katanory)

1.7

daiinoselii MeHemkep. Pabora ¢ ¢daiimamu u mankamu (KatajoraMmu): CO3IaHue,

KOIUPOBaHUE, MEepeMelleHne, NeperuMeHOBaHe U yaajieHue (aiijioB U Tarnok




(xatanoros). [Touck ¢aiaoB cpencTBaMu OMEPAITHOHHON CHCTEMBI

1.8

ApxuBanus qaHHbIX. MICMIOIp30BaHNE MPOrPaMM-apX HBaTOPOB

1.9

KomnerotepHble BUPYCHI U APYyrHe BPEAOHOCHBbIE mporpammel. IIporpaMmel ans

3aLIUTBI OT BUPYCOB

1.10

OObenunenne koMIbIOTEPOB B ceTh. CeTh UHTEpHET. Beb-cTpanuna, BeO-caiit.
Crtpykrypa anpecoB BeO-pecypcoB. bpaysep. Ilouckoseie cuctembr Ilomck
uHpOpPMALIMK 1O KIIYEBBIM CJIOBAM U TO H300pakeHuro. JocToBepHOCTH

uHpopmarmy, nonyueHHol u3 UaTepHera

1.11

CoBpeMeHHbIE CepBUCHI HHTEPHET-KOMMYHUKALUH

1.12

CereBotii sTuKer, 0a30BbIe HOPMBI HHPOPMALTMOHHON 3THKH U TpaBa Mpu padoTe

B cetu MuTepreT. Crparernn Ge3onacHoro nosenenus B MiHTepHeTe

Teopernueckue OCHOBBI HHOPMATHKH

2.1

Hndpopmarmst — OTHO U3 OCHOBHBIX MOHSATHI COBpeMeHHOH Hayku. MHpopmauus
KaK CBEICHHs, MPENHA3HAYCHHBIC IJIsI BOCTIPHSTUS YEJOBEKOM, U MH(OpMAaIus

KaK JaHHbIE, KOTOPbIe MOTYT ObITh 00pa0OTaHbl aBTOMATH3UPOBAHHON CHCTEMOM

22

JIMCKPETHOCTh NaHHBIX. BO3MOKHOCTb ONMHCAHUS HENPEPBIBHBIX OOBEKTOB U
NPOIIECCOB C TOMOIIBI0 TUCKPETHBIX NaHHBIX. WH(pOpMaIOHHBIE MPOLIECCHl —

MPOLIECCHI, CBSI3AHHBIE C XpaHEHUEM, MPEoOpa3OBaHUEM U Tiepeaadeii JaHHbBIX

23

CumBon. Andasur. MomHocTh andasura. PazHooOpasue s3bIKOB U alipaBUTOB.
EcrecrBennble 1 (opManbHble S3bIKH. As(aBUT TEKCTOB HAa PYCCKOM SI3BIKE.
JBonunblii andasur. KonudecTBo BCEBO3ZMOXKHBIX CJIOB (KOIOBBIX KOMOWHALN)
(dukcupoBaHHOH miuHBI B ABOWYHOM andasute. [Ipeobpasosanme 0000
andasuTa K ABOMYHOMY. KOnndecTBO pa3iuyHBIX CJIOB (PUKCHPOBAHHOM JJIMHBI B

anaBuTe OnpeaeEHHON MOIITHOCTH

24

KoanpoBaHne CHMBOJIOB OTHOTO ajipaBUTa C MOMOIIBIO KOAOBBIX CJIOB B JPYTrOM

andasure, kogopas TabJULA, TEKOIUPOBAHUE

2.5

JBouunslii kon. IlpencraBieHue NaHHBIX B KOMIIBIOTEPE KAaK TEKCTOB B

IBOMYHOM ajipaBuUTe

2.6

HNndpopmarmonHslii 00bEM NaHHBIX. BUT — MUHHMaJbHAS €IUHHUIA KOJHMYECTBA

uH(pOpMaLuu — IBOUYHBINA pa3psn. bait, kunobaiit, meradaiiT, rurabaiT

2.7

CKOpOCTb nepeaayn  JaHHBIX. EI[I/IHI/ILIbI CKOpOCTH meEpeaavy  HaHHBIX.

Uckaxenne napoOpMaLuy npu nepegaye

2.8

Konuposanue tekctos. PaBHOMepHBbI kon. HepasHomepnelii kox. Koauposka

ASCIL. BocemuOutable komupoBku. llonstme o xomupoBkax UNICODE.




JlekogupoBaHue  COOOWIEHMH C  HWCIOJNB30BAHHEM  PAaBHOMEPHOTO U

HepaBHOMEPHOTO kona. MHpopmMaunoHHbIil 00BEM TEKCTA

OOmee mnpencraBieHne O OUOPOBOM TNPEACTABICHUH AyIUOBU3YANbHBIX H

29 OPYrUX HeNpepbiBHbIX JaHHbIX. KomuposaHue wnsera. lLlseTosBele Momenu.
Mopnens RGB. I'mybuna kxopuposanusi. [Tamurpa
PactpoBoe u BekTOpHOE mnpencraBieHue wu3oOpaxkeHnd. Ilukcenp. Orenka
2.10 uHpopMaMOHHOrO  O0béMa  rpaduUecKux  JaHHBIX JUIA  PacTPOBOTO
n300pakeHHsI
Konuposanue 3Byka. PaspsanHocTe M wactora auckperusauuu. Komaudectso
2.11 kaHajoB 3anucu. OlleHKa KOJMYECTBEHHBIX IapaMeTpOB, CBA3AHHBIX C
NPEACTaBICHUEM U XPAaHEHHEM 3BYKOBBIX (haiiyioB
3 HNHpopMarMoHHbIE TEXHOJIOTHH
31 TexcToBbIe JOKYMEHTBI I UX CTPYKTYpPHBIE 3JIEMEHTHI (CTpaHuIa, ab3arll, CTpokKa,
' CJIOBO, CUMBOJT)
39 TexkcToBeIi mpoLeccOp — HWHCTPYMEHT CO3JAHMs, pPEOaKTHPOBAHUS U
' ¢dopmaruposanus Tekctos. IIpaBuia Habopa TekcTa
PenaktupoBanue Ttekcta. CsolictBa cumBoiioB. Ilpudr. Tuner mpudTos
33 (pyOneHele, ¢ 3acedykamy, MOHOIIMpPUHHBIE). llomykmpHOE U KypCHBHOE
' HauepTanue. CBoiicTBa ab3aleB: rpaHuLbl, adO3alHBIA OTCTYI, HWHTEPBAJ,
BeIpaBHHBaHue. CTHieBOE (POPMATUPOBAHHUE
34 CtpyktypupoBanue HHPOpPMAIMU C TOMOIIBIO CHOUCKOB W TaONuIl.
' MHoroypoBHeBble criucku. JJo0aBineHne TabIuI] B TEKCTOBBIE JOKYMEHTHI
35 BcraBka m3oOpaskeHHit B TeKCTOBbIE NOKyMeHTBl. OO0Tekanne u300pakeHHH
' TEKCTOM. BKJIFOU€HHNe B TEKCTOBBII JOKYMEHT ArarpaMm 1 GopMyJt
36 [Tapametpbl cTpaHunbl, HyMmepauusi crpanul. JloOaBneHne B JOKYMEHT
' KOJIOHTUTYJIOB, CChLIOK
IIposepka npasonucanusi. PacctaHoBka mepeHOCOB. 1'010COBOM BBOX TEKCTA.
3.7 Onrtuyeckoe pacrno3HaBanne Tekcta. KommnbrotepHslit nepeson. Mcnonap3oBanue
cepsucoB cetn UHTepHET 115t 00paboTKH TEeKCTa
33 3HaKOMCTBO ¢  rpaduuecKuMH  penakropamu.  PacTpoBble  PUCYHKH.
' Ucnonp3oBanne rpaguuecKux NPUMHUTHBOB
Onepauyu penakTHPOBaHusi rpapuyeckux OOBEKTOB, B TOM HHCHTE H(POBBIX
3.9 dororpaduii. u3MeHeHHE pa3zMepa, OOpe3Ka, IMOBOPOT, OTpakeHue, padoTa C

obnactsiMu  (BbIAENICHHE, KOMUPOBAHUE, 3aJIMBKA I[BETOM), KOPPEKLUsS IIBETA,




SIPKOCTU ¥ KOHTPACTHOCTH

3.10

Bektopnass rpaduxa. Co3maHme BEKTOPHBIX PHUCYHKOB  BCTPOECHHBIMU
CPeACTBAMH TEKCTOBOTO MpoLeccopa WM JAPYrHX nporpamMMm (MPUIOKEHUN).

JlobaBrieHNe BEKTOPHBIX PUCYHKOB B JJOKYMEHTHI

3.11

IMoarotoBka mynpTUMenuitHbIX mpe3eHTanuid. Crnaiin. JloOaBneHue Ha caiig

TekcTa 1 n3odpakennii. Pabora ¢ HECKOJIBPKUMU CllaliiamMu

3.12

JlobaByeHre Ha claii ay JMOBHU3YaJIbHBIX NaHHBIX. AHUMaIMs. [ unepcchuiku

8 KVIACC

Kon

IIpoBepsiemMblii 21eMEHT COAEPKRAHMS

1

Teopernueckue OCHOBBI HHOPMATHKH

1.1

Heno3nunonHble W MO3MLMOHHBIE CUCTeMBI cuncierns. Andasut. OCHOBaHUE.
PaszeépuyTas gopma 3anmcu uncna. IlepeBon B OECATUYHYIO CHCTEMY YHCET,

3alMCaHHBIX B APYTUX CUCTEMAX CUUCTICHUA

1.2

PumMmckas cucrema cuucieHust

1.3

JlBonunas cucrema cuncieHus. Ilepeson nensix uncen B npeaenax ot 0 no 1024
B IBOUYHYIO CUCTEMY CuHciieHus. BocbMepuyHas cucrteMa cuucienus. [lepeson
4YuCel U3 BOCBMEPUYHON CUCTEMBI B ABOMYHYIO M NECITHUYHYIO CHUCTEMBI U
obparno. IllectHamuarepuunast cucrema cuucieHus. IlepeBom umcen wus3
LIECTHAALIATEPUYHON CUCTEMBI B JBOUYHYIO, BOCBMEPUYHYIO U JECATHYHYIO

cUCcTeMBbI U 00paTHO

1.4

Apudmernueckne onepany B JBOUYHON CUCTEME CUHUCIICHUS

L5

Jlornueckne  BbICKasbiBaHWUA.  Jlormueckue — 3HA4eHUsT  BBICKA3bIBAHUI.
DOneMeHTapHble M COCTaBHBbIE BbICKa3blBaHUA. Jlormueckue omepauuu: «u»
(KOHBIOHKIIMSL, JIOTHYECKOE YMHOMKEHHE), «WIN» (AU3BIOHKIMS, JIOIHYECKOe
CIIOJKEHHE), «He» (Jlorndeckoe oTpunaHue). [I[pHopuTeT JOrnyeckux onepanuii.
OnpeneneHne WCTUHHOCTH COCTABHOTO BBICKA3bIBAHHMSI TPH  H3BECTHBIX

SHAYCHUAX UCTUHHOCTH BXOAAILUX B HECTO 3JICMEHTAPHBIX BBICKA3bIBAHWUH

1.6

Jlornueckne Beipakenusi. [IpaBuna 3amucu noruueckux BelpaxkeHui. Iloctpoenue

Ta6J'II/IL[ HUCTHUHHOCTH JIOTHYECCKUX Bpra)KeHI/Iﬁ

1.7

Jloruueckue 3eMeHTHL. 3HAKOMCTBO C JIOTHYECKUMU OCHOBaMU KOMITBIOTEPA

ANropuT™MBI U IPOrpaMMUPOBaHUE

2.1

IlonsiTne ajaropurma. Hcnoauurenn AJIrOPUTMOB. A.]'IFOpI/ITM KaKk IIJIaH




YHOpaBJCHUA UCTIOJTHUTECIICEM

22

CroiictBa anropurma. CriocoObI 3aMmucH anropuTMa (CIOBECHBIN, B BUIE OJOK-

CXEMBI, IPOrpaMMa)

23

AnroputMudeckne KOHCTpykiuu. KoHcTpykuusi «cnenoBanue». JluHenHbIi
anroput™M.  OrpaHUYEHHOCTb  JIMHEHHBIX  QJITOPUTMOB.  HEBO3MOXKHOCTH
MPENYCMOTPETh 3aBUCUMOCTD MOCIEA0BATEIbHOCTH BBIMNOJHAEMBbIX T€HCTBUI OT

HUCXOOHBIX JaHHBIX

24

KOHCTPYKLII/ISI «BETBJICHHUEY»: IIOJIHAA W HEIIOJHasAa (I)OprI. Brimmonnenue n
HEBBITIOJIHEHUE YCJIOBUA (I/ICTI/IHHOCTb U JOKHOCTB BbICKaSBIBaHI/Iﬂ). HpOCTbIe u

COCTaBHBIC YCJIOBUA

2.5

KOHCTPYKLII/UI «MOBTOPCHUEC». LUKIJIBI C 3aJaHHBIM YHUCJIOM HOBTOpeHPIfI, C

YCJIIOBUEM BBITNIOJIHEHUA, C HepeMeHHOfI OUuKJa

2.6

Pazpabotka nans (GoOpMaNbHOrO HCHONHUTENS aJrOpUTMa, NPUBOMALIETO K
TpeObyeMoMy pe3yibTaTy NP KOHKPETHBIX MCXOJHBIX JaHHBIX. PaspadoTka
HECJIOKHBIX QAJTOPUTMOB C€ HUCIOJB30BAHUCM LHKIIOB U BETBJICHUN JJIA
YHpaBJICHUA q)OpMaJ'IbeIMI/I UCITOJIHUTCJIIAMMU. Brinmonnenue aAJropuTMOB

BPY4YHYIO U Ha KoMmbroTepe. CHHTaKCHYEeCKHE U JIOTHYecKue omuoku. OTkasbl

2.7

T xonbHBIH

2

A3k mporpammupoBanust  (Python, C++, Java, C#
Anroputmudeckuii  f3pik). CucTeMa MNpPOrpaMMUpPOBAHMS. PEJAKTOP TEKCTa

MIPOrpamm, TPAHCIATOP, OTJIATINK

2.8

HepeMeHHaﬂ: THUII, WM, 3HAYCHUC. L[eJ'IbIe, BCIICCTBEHHLIC W CHMBOJIBHBIC

repeMeHHbIe

2.9

Omneparop mnpucBamBaHusl. ApuUMETHUECKUE BBIPAKEHHUS M TOPSIOK HX
BpIuKCIeHUd. Onepanuy ¢ LEeJbIMUA YUCIAMU: LEJIOUUCIEHHOE AEJICHUE, OCTaTOK

OT OCJICHUA. HpOBepKa ACITUMOCTHU OAHOI'O LEJIOro 4rucja Ha Apyroe

2.10

BerBnennsa. CocrtaBHble ycioBUsl (3aIUCh JIOTHYECKUX BBIPAKEHUH Ha
U3y4aeMOM SI3bIKE MTPOrpaMMHpOBanus). Haxoknenne MUHIMyMa 1 MaKCUMyMa
U3 IBYX, TPEX U 4eThIPEX unces. Pemenne kBaapaTHOro ypaBHEHHUs], UMEOLIErO

BEIICCTBCHHBIC KOPHU

2.11

I[I/IaJ'IOFOBaﬂ OTJIaJKa IporpaMm: MomaroBO€ BbIITOJIHEHUE, ITPOCMOTP 3HAYCHUH

BCJIMYHH, OTJ'IElI[O"IHbeI BBIBO/I, BbI60p TOYKH OCTaHOBA

2.12

Hukn ¢ ycnosuem. Anroputm EBkimaa st HaxokaeHNs: Hauboupliero odmero
AeUTeNs IBYX HATYPaIbHbIX 4rces. Pa3OueHne 3amucu HaTypajibHOTO YHC/a B

MO3ULMOHHON CUCTEME C OCHOBAaHMEM, MEHbIIMM WM paBHbM 10, Ha




oTAeNbHbIE TH(PBI

2.13

[uxn ¢ nepemeHHON. ANrOpUTMBI IPOBEPKU ACTUMOCTU OJHOTO LIEJIOro YHUcia

Ha JIpyroe, NpOBEPKU HaTyPaJbHOIO YHCIa Ha IPOCTOTY

2.14

OO6pabotka CHUMBONBHBIX NaHHBIX. CHMBOJIBHBIE (CTPOKOBBIE) IMEPEMEHHBIE.
IMocumBonbHas obpaborka crpok. IloAcuéT YacTOTHI MOSIBJICHHUS CHMBOJIA B

cTpoke. BeTpoeHHbie GpyHKIMU a1t 00paboTKH CTPOK

2.15

Omnpenenenne BO3MOXKHBIX Pe3YJbTaTOB padOTHl aNropuT™Ma NPHU 3aJaHHOM
MHOJKECTBE BXOJHBIX JAHHBIX, OMNpEIeeHHE BO3MOXKHBIX BXOAHBIX JAHHBIX,

MPUBOASIINX K JAHHOMY pe3yJIbTaTy

9 KVIACC

Kon

IIpoBepsiemMblii 21eMEHT COAEPKRAHMS

udposas rpaMOTHOCTH

1.1

I'mobanbrast cerp UutepHer. IP-ampeca ysnoe. CeTeBoe XpaHEHHE NaHHBIX.
MeTOI[bI WHAUBUAYAJBbHOTO U KOJUJICKTUBHOI'O PA3MCIICHUA HOBOH I/IH(I)OpMaLII/II/I B
I/IHTepHere. bonpmme JaHHBIC (I/IHTepHeT -JaHHBbIC, B YaCTHOCTH JaHHBIC

COLIMAJTIbHBIX CETEH)

1.2

[Tonsitne 06 wHpOpMAMOHHONH Oe30macHOCTH. YTpo3bl HHGOPMALIMOHHON
Oe3omacHOCTH TipH padoTe B MIOOANBHON CETH U METONBI MPOTUBOACHCTBHS UM.
[IpaBuna Ge3omacHoli ayreHTHduKanuu. 3amuTta TUYHOH MHOOpPMAUU B CETU
Hnrepuer. besonacHele cTparerun mnoseneHus B cetn  HMHTepHer.
[IpenynpekneHne BOBIEUEHUS B ACCTPYKTHBHBbIE M KPUMHHAJIBHBIE (DOPMBI

CEeTeBOM aKTUBHOCTH (KMOepOYJUIMHT, (GUIINHT U Ipyrue GOopmbl)

1.3

Buner nestensnoctu B MHTepHere. MHTEpHET-CEPBUCHL KOMMYHHKAIMOHHBIE
CepBHUCHI (ITOUTOBasI CIyk0a, BUAEO-KOH(EPEHI-CBS3b U APYTrHe), CIPaBOUHBIC
ciy>kObl (KapThl, pPACIUCaHMUA U APYrHe), TOUCKOBBIE CIYKOBI, CIY>KOBI
OOHOBNIEHHsI TporpaMMHOro obecrieueHuss W apyrue ciuykObl.  CepBHCHI
rocyaapcTBeHHbIx  ycnyr. OOmausble  Xpanmnuima paHHbeIX.  Cpencrsa
COBMECTHOH  pa3paboTku [OKyMeHTOB (oHnaiiH-odwucel). Ilporpammuoe
obecriedyeHne Kak BeO-CEepBUC. OHJIAITHOBBIE TEKCTOBblE M rpaduyeckue

pPenaKkTopbl, CPeabl pa3pabOTKH MPOrpaMMm

Teopernueckue OCHOBBI HHOPMATHKH

2.1

Monenb. 3amaud, pelraeMble C MOMOINBIO Moaennposanus. Kiaccudukarum




mozenedi. MarepuanbHbele  (HaTypHble) ¥ HH(GOPMAIMIOHHBIE  MOJEJIH.
HenpepeiBHple u guckperHble moaenu. Mmurtanuonnele mopenu. Hrposbie
monmenn. OlieHKa COOTBETCTBUS MOJENH MOIEIUPYEMOMY OOBEKTY U LENsM

MOOCIINPOBAHUA

22

Tabnmmunsle Monenu. Tabnuua Kak MpeACTaBIeHNE OTHOLICHHUS

23

baser manabpix. OTOOp B Tabnuie CTPOK, YAOBIETBOPSIOUINX 3alaHHOMY

YCJIOBHUIO

24

I'pad. Bepmmna, pebpo, myTb. OpuUEHTHPOBAHHbIE U HEOPUEHTHPOBAHHBIC
rpadel. JnuHa (Bec) peOpa. Becomas martpuna rpada. JmuHa nyte mekmy
BepurnHaMu rpada. [lorck onTumanpHOro nmytu B rpade. HagampHast BeprnHa
(MCTOYHMK) ¥ KOHEYHash BeplIMHa (CTOK) B OPHUEHTHPOBAHHOM rpade.

Brraucnenue konndecTa MmyTel B HATPABJICHHOM alIMKJINYECKOM rpade

25

Hepeso. Kopenb, BepiuHa (y3en), nuct, pedbpo (myra) nepesa. Bricora nepesa.
IMonnepeso. Ilpumepnl wucnonp3oBaHus nepeBbeB. Ilepebop BapwaHTOB C

MIOMOLIBIO fiepeBa

2.6

IlonsaTe MaTemMaTU4YeCKOW MOJEIH. 3anadd, pelaeMble C  MTOMOIIBIO
MaTeMaTH4YE€CKOrO (KOMITBIOTEPHOTO) MOJEIUPOBAHUS. Otnuune
MaTEMaTU4YeCKOH MOJEeNd OT HAaTypHOM MOJAEIM M OT  CJIOBECHOIO

(JTuTEepaTypHOTO) OMUCAHUS OOBEKTA

2.7

OTansl KOMIIBIOTCPHOI'O MOACIUPOBAHUSA. TIOCTAHOBKA 3adavu, IMMOCTPOCHUC
MaTeMaTH4IeCKOM MOACIIN, nporpaMmMHas peain3anus, TECTUPOBAHUC,
NPOBEACHUE KOMIIBIOTECPHOI'0 OJSKCICPUMECHTA, aHaJIU3 €ro pe3yJbTaTOB,

YTOYHEHUEC MOACIIN

ANropuTMBI U IPOrpaMMUPOBaHUE

3.1

Pazbuenne 3amaum Ha noxzamaun. CoCTaBieHHE AJITOPUTMOB H MPOTPaMM C
HCIIOJIb30BAHUEM BETBJIGHUMN, LMKJIOB W BCIIOMOTATENbHBIX AJTOPUTMOB IS

YHOpaBJICHUA UCTIOJTHUTEICM UIIN APYTUMHA UCTIOJTHUTCIAMN

3.2

Tabnmuunble BenmuuHbl (MaccuBbl). OmgHOMepHble MaccuBbl. CoOCTaBlieHHE U
OTJIaIKa TPOTrpamMM, PeAJH3YIOIIUX  TUIOBBIE  AJITOPUTMBI  O00pabOTKHU
OJHOMEPHBIX YHCJIOBBIX MAaCCHBOB, Ha OIHOM H3 SI3bIKOB IPOrPAaMMHPOBAHUS
(Python, C++, Ilackamb, Java, C#, IllkonbHblii AjropurMudeckuii S3bIK):
3aroJIHEHNE YHCJIOBOTO MAacCHBa CIyYaiHBIMH YHCIAMH, B COOTBETCTBHU C
dopmysIol MK MyTéM BBOZA YHCEN, HAXOXKIEHUE CYMMBI 3JIEMEHTOB MAacCCHBA,
JUHEHHBINA TTOUCK 33JaHHOTO 3HAYEHUSI B MACCHBE, MOJCUET SJIEMEHTOB MaCCHBA,

VAOBJIETBOPSIIOIIUX ~ 3aJlaHHOMY  YCJIOBUIO, HAXOXACHHE MHUHHUMAJIbHOTO




(MakcuManbHOTO) 351eMeHTa MaccuBa. COPpTUPOBKA MacCHBa

3.3

OO6paboTka TOTOKA MAHHBIX. BBIYHUCICHHWE KOJHYECTBA, CYMMBI, CpPETHErO
apu(pMeTHYECKOro, MHUHHUMAJIBHOTO M MAKCHMAJbHOTO 3HAYEHHs 3JIEMEHTOB

MOCJICAOBATCIIBHOCTH, YAOBJICTBOPAOIINUX 3aJdaHHOMY YCJIOBUIO

34

VYnpasneane. Curnan. Obparnas cBsi3b. [lomyueHne curHaioB OT HHU(POBBIX
IaT4nKOB (KacaHWs, pacCTOSHUS, CBeTa, 3Byka U japyroro). Ilpumepsr
HUCMOJIb30OBAHUSA  IMMPUHLUIIA O6paTHOI>'I CBA3M B CHUCTEMAX  YIIPaBJICHUA
TEXHUYECKMMH YCTPOWCTBAMH, B TOM 4YHCiIe B poOororexHuke. lIpumepsr
pPOOOTH3NPOBAHHBIX CUCTEM (CHUCTEMA YNPABJICHUS ABIDKEHUEM B TPAHCIIOPTHOM
CHCTEME, CBapOdYHasl JIMHUS AaBTO3aBONA, ABTOMATHU3WPOBAHHOE YIPABICHHE
OTOILICHWEM [I0Ma, AaBTOHOMHAsl CHUCTeMa YIPAaBICHHS TPAHCIOPTHBIM

CPEACTBOM U APYTHE CUCTEMBI)

HNHpopManoHHbIe TEXHOJIOTHH

4.1

[TonsiTne 00 3neKTPOHHBIX Tabsiumax. THUIBI NaHHBIX B SYEHKAX SJEKTPOHHOM
Tabmunel. Penaktuposanue n Gopmatuposanue tabnui. BerpoeHHsie ¢yHKIuM
IUI TIONCKAa MAaKCHMyMa, MUHHUMyMa, CYMMBbI U CPEIHEro apu(MeTHdecKoro.
CopTupoBKka [aHHBIX B BBIICJICHHOM JuamasoHe. IlocTpoeHme auarpamMm
(rucrorpamMma, Kpyromas audarpamMma, TOY€4YHas auarpamma). Beibop Tuma

AuarpaMmbl

42

[Ipeobpazopanne popmyn mpu kormupoBanuu. OTHOCUTEbHAS, aOCONIOTHAS U

CMCUIaHHaA agpecanus

43

YCIIOBHBIE BBIMUCICHHUS B 3JEKTPOHHBIX Tabinuax. CyMMUpPOBaHHE M MOACYET
3HauUEHUH, OTBEHAIOUIMX 3aAaHHOMY ycioBuio. Ob6paborka Oonbmux HaOOPOB

JaHHBIX. YncaeHHOE MOOCITIUPOBAHUE B 3JICKTPOHHBIX Ta6m/1uax

4.4

Ponb mH(DOPMAIIMOHHBIX TEXHOJOTHH B Pa3BUTHH SKOHOMHUKH MHpPA, CTPAHBI,
pernoHa. OTKpeITEIE OOpasoBaTenbHble pecypcbl. llpodeccnu, cpsizaHHBIE C
uHpopMaTukOil W WHPOPMALMOHHBIMH  TEXHOJOTHSIMH:  BeO-mu3aitHep,
NPOTPaMMHUCT,  pa3pabOTUYUK  MOOWJIBHBIX — NPUJIOKEHUH, TECTUPOBIUHK,
ApXUTEKTOpP IMPOrPaMMHOTO OOECTEUeHMs, CIELHAINCT 0 aHATU3y NaHHbIX,

CHUCTEMHBIN aIMUHUCTPATOP




MNPOBEPSIEMBIE HA OI'D ITO HTHOOPMATHUKE TPEGOBAHUSA K
PE3YJILTATAM OCBOEHUSI OCHOBHOUN OBPA3OBATEJILHOM
ITPOT'PAMMBI OCHOBHOI'O OBIIEI'O OBPA3OBAHUS

Kon
NMPOBEPSIEMOT0
TpeboBaHUSs

IIposepsiemble TpeGOBAHUSA K NMPeIMETHBIM pe3y/bTaTaM
0a30B0Or0 YPOBHSI OCBOEHHS OCHOBHOI 00pa3oBaTe/ibHOI
NPOrpaMMbl 0CHOBHOI0 001ero odpasosanusi Ha ocHose PI'OC

1

3HaTh (IOHUMATh)

1.1

Brnanenne OCHOBHBIMH  TOHSATUSMHU. WHGPOpPMAIUS, Tiepenaya,
xpaneHue u obpaboTka mHPOpPMAIUK, aNTOPUTM, MOMENb, TU(PPOBOIH
OPOAYKT ¥ WX HCIONb30BAHUE Uil  PEIIeHUsT VYeOHBIX U

MPAKTUYCCKUX 3ada4

1.2

BJ'IaI[eHI/Ie MOHATUAMU. BbICKA3bIBAHHE, JIOTHMYECKasd  OIe€paunus,

JIOTUYCCKOEC BBIPAKCHUEC

VYmern

2.1

YMeHHne OomnepupoBaTh CAMHULAMH H3MEPEeHUs HH(POPMAILIMOHHOTO

00BEMa M CKOPOCTH Tepeay JaHHBIX

22

YMeHue 3anuchiBaTh M CpaBHUBATh Lenble yuciaa or 0 go 1024 B
PA3JIMYHBIX MO3ULIMOHHBIX CUCTEMaX CUHUCIICHHS] C OCHOBAHUAMHU 2, 8,

16, BBINONHATH apupMeTHUECKHE OTePaliuy HaJl HUIMU

23

Vmenue KOAUPOBATH U HOCKOAUPOBATH COO6H_I6HI/I$I 0 3a4aHHBIM
npaBujiaM, ITIOHUMaHUuE OCHOBHBIX NMPUHIUIIOB KOAUPOBAHUA

UH(pOPMALIUU Pa3IMYHON IPUPOABL: TEKCTOBOH, rpaduuecKoi, ayano

24

VMeHne 3almchbIBaTh JIOTHYECKHE BbIpaXXCHUA C HCMOJIB30BAHHUEM
AU3ZBIOHKIWHW, KOHBIOHKIIUU U OTPULAHUA, OMNPCACNIATh UMCTHUHHOCTDH
JJOTHYECKUX BprEl)KeHI/II\/'IJ €CJIM M3BECTHBI 3HAUYCHUA MCTHUHHOCTU
BXOOAIINUX B HETO NEPEMECHHBIX, CTPOUTH Ta6J'II/ILIbI UCTUHHOCTHU IOJIA
JJOTHYECKUX Bpra}KeHHﬁ; 3aUChIBATEL JIOTUYCCKUE BBIPAXKCHHUA Ha

M3y4aeMOM SI3bIKE IPOrPaMMHUPOBAHUS

2.5

YMeHHe COCTaBISATh, BBINOJHATH BPYYHYHO H Ha KOMIIBIOTEpE
HECJIOKHBbIE ~ QJIrOPUTMBI Uil YOPABICHHUS  HCIIOJHUTEISIMU
(Uepenamka, UYepTéXHUK H ApPyrue); CO3MaBaTh M OTJIAKUBATH
NPOTrpaMMbl HA OJHOM M3 SI3BIKOB mporpammuposanus (Python, C++,

IMackanms, Java, C#, IlxonpHblid AnropuTMudeckuii  S3bIK),




peau3yIoIIre HECIOKHbIE arTOPUTMBbI 00paObOTKH YHUCIOBBIX TaHHBIX
C UCHOJIB30BAHUECM LIUKJIOB U BeTBJ'IeHPIfI; YMCHUE pa36I/IBaTb 3agavun
Ha nmoA3agayvu, UCMOJIb30BATE KOHCTAHTLI, MEPEMCHHDBIC U BBIPAKCHUA
pPa3JMYHBIX  TUMOB  (YHUCJOBBIX, JIOTHYECKUX, CHMBOJIbHBIX),
AHAJIU3UPOBaTh HpeI[HO)KeHHbeI AJITOPUTM, ONnpeacIATD, KakKue
pe3yapTaThl BO3MOXKHBI IIPU 3aAaHHOM MHOXECTBEC HCXOOHBIX

3HAYEHUN

2.6

YMeHHne 3amucaTb Ha H3y4aeMOM  SI3bIKE INPOrPaMMHPOBAHUSA
aJTOPUTMBI IIPOBEPKU IEIMMOCTH OAHOTO LENOro HHCIa Ha JIPyroe,
NPOBEPKH HATYPAJIbHOIO YWCJA HA MPOCTOTY, BBIAENEHUS Ludpp 3
HATypaJbHOTO YHCJA, MOWCK MAaKCUMyMOB, MHHHUMYMOB, CYMMBbI

YHCJIOBOH MOCIEI0BAaTEIbHOCTH

2.7

Bnanenne ymeHuneM OpHEHTHPOBATHCS B HEPAPXUYECKOU CTPYKType
¢atinoBoli cuctemsl, padboTtaTh ¢ GaitioBOl CUCTEMON MepPCOHATBHOTO
KOMIIBIOTEpPA C WCMONb30BaHUEM rpadudeckoro wuHTepdeiica, a
HUMEHHO. CO34aBaTb, KOIHPOBATH, MEPEMEIIAThb, NECPCUMEHOBLIBATD,

yIaJSITh U apXUBHPOBATH (PAIIBI M KATAJIOTH

2.8

BJ'IaI[eHI/Ie YMEHUAMU U HaABBIKAMU HUCIIOJIb30OBAHUSA PIH(l)OpMaLII/IOHHbIX
U KOMMYHHKAIIMOHHBIX TEXHOJIOTHH AJist MOUCKA, XPAHCHUS,

00pabOTKHU U Mepesavn 1 aHAIN3a PA3JINYHbIX BUIOB HH(OPMALIH

2.9

YMmenne BeIOUpaTh crocod MPeACTaBIeHUs JaHHBIX B COOTBETCTBUU C
NOCTaBJIEHHON 3amaueil (Tabmuubl, cxembl, rpadukH, AHArpaMMbl) C
UCTIONB30BAHUEM  COOTBETCTBYIOIIMX  NPOTPAMMHBIX  CPEICTB

00paboTKH TaHHBIX

2.10

Ymenne ¢opmManuzoBaTb U CTPYKTYpPUPOBaTh  HH(pOpMALHIO,
UCTIONIB3YST  AJIEKTPOHHBbIE Tabmuubl anst oOpaboTkw, aHanm3a u
BU3yaJIM3aLM YHCJOBBIX [aHHBIX, B TOM YHCIE C BBIIEJICHUEM
auanasoHa TaOMMUBI W yHOPSAOYMBaHWEM (COPTUPOBKOH) €ro
3JIEMEHTOB; YMEHUE NPUMEHSTh B 3JIEKTPOHHBIX TaOIUIax (hOopMyJIbl
INIE  PacdyéTOB C  UCIOJNB30BAHHEM  BCTPOCHHBIX  (DYHKLUH,
abCOMIOTHOM, OTHOCUTENIBHOH, CMEIIAHHOHN aJApecaliu;, UCMOJb30BATh
3JNIEKTPOHHBIC TAaOJHUIBI A1 YHCISHHOTO MOIETUPOBAHMS B MPOCTHIX

3a/1a4ax M3 Pas3HbIX MPEIMETHBIX o0nacTeit




HEPEYEHD DJIEMEHTOB COIAEP/KAHUSA, ITPOBEPAEMbBIX HA OID
1HO HHO®OPMATHUKE

Kon

IIposepsiemMblii 3jIEeMEHT COAEPKAHUSA

ugposas rpaMOTHOCTB

#Hi#HPar####1 .1

Qaiinel w1 manku (katanmoru). llpuHmunel moctpoeHust QaiioBbIx
cuctem. [Tonroe ums ¢aiina (manku). [Tyte x daiiny (manke). Pabora ¢
dafinaMu © KaTajJoraMM CpEACTBAMH OINEPALMOHHOH CHCTEMBI:
CO3MIaHUe, KOITMPOBAHKE, NIEPEeMEIICHNE, TIEPEMMEHOBAHNE U YAAJICHHUE
¢afinoB m mamok (karanoros). Tumel ¢aiinos. CsoiicTa (ailnos.
Qaiinoseiii mMeHemkep. [lomck (aiinoB cpencTBaMu OMEPaMOHHON

CHCTEMBI

1.2

OObenunenne koMmbloTepoB B ceTh. Cethb MHTEpHET. Beb-cTpanua,
BeO-caiit. CtpykTypa ampecoB BebO-pecypcos. bpaysep. Ilouckosbie
cuctembl. [louck wuwHpOpPMAUUU TIO KIIOYEBbIM CJIOBAM U TO
uzoOpaxkeHnro.  J[oCTOBEpHOCT WH(POPMAIUH, TOJYYEHHOH U3

Hnrepnera. [P-anpeca y3nos. CeTeBoe XpaHeHHE JaHHbBIX

Teoperndeckne 0OCHOBBI HHPOPMATHKH

2.1

JIMCKPETHOCTh JaHHBIX. BO3MOXXHOCTb ONHMCAHUS HEMPEPHIBHBIX
OOBEKTOB U MPOLIECCOB C MOMOIIBIO TUCKPETHBIX JAHHBIX.

CumBon. Andasur. MomHocte andasurta. J{BowuHbI andasur.
KonnuectBO  BCEBO3MOKHBIX ~ CJOB  (KOZIOBBIX  KOMOWHAIMIA)
¢ukcupoBaHHOW MMHBI B nBoM4YHOM andasure. IlpeobpasoBanue
nroboro andasuta K JOBOMYHOMY. KOJHMYECTBO pa3IUYHBIX CJIOB
(buKCHPOBAaHHON IJIMHBI B a()aBUTE ONPEAETEHHON MOITHOCTH.
Konunposanne cuMBOJIOB OMHOTO ayi()aBUTa C TIOMOLIBIO KOIOBBIX CJIOB
B Ipyrom andasure, KopoBas Tadinua, nekoauposanue. Konuposanne
TekcToB. PaBHOMepHBIi koa. HepaBHomepHbIit koa. Konuposka ASCIL
Bocemubutheie kommpoBku. Ilomstue o komupoBkax UNICODE.
JlekonupoBaHne COOOIIEHUI C HCIONBb30BAHUEM PAaBHOMEPHOTO H

HepaBHOMEPHOTO kona. MHpopMannoHHbIi 00BEM TEKCTa
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HUnpopmanonHelii 00b€M maHHBIX. BUT — MHHHUMAanbHas €IMHHLIA
KOJIM4YeCcTBa MHpOpMANU — ABOUYHBIN paspsaa. EauHULIBI m3MepeHust

uH(POPMALMOHHOTO 00béMa NaHHBIX. but, OaiiT, kumoOanT, Meradaiir,




ruradaiiT. CkopocTh nepeaayn NaHHbIX. EQMHALIBI CKOPOCTH mepenadn

JaHHBbIX
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KonmupoBanne uBera. L[Beroeie monmenn. Monmens RGB. I'myObuna
koauposanus. Ilamurpa.

PactpoBoe u BekTOpHOe mpencraBieHue w3oOpakeHuid. Ilukcens.
Onenka wuHPOPMAIMOHHOTO O0BEMa TpapUuecKux OaHHBIX IS

pPacTpOBOTO M300pAKEHUS
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Komuposanne 3Byka. PaspsanHocTe u yacrora 3ammcu. KomandecTtso
KaHAJIOB 3aIIUCH.
OueHka KONUYECTBEHHBIX [1apaMeTPOB, CBA3AHHBIX C MPECTaBJICHUEM

U XpaHEHHEM 3BYKOBBIX (haiiyioB
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HGHOSI/ILII/IOHHbIe U TIIO3UIUOHHBIC CHUCTCMBbI CHYHCIICHUI. A.]'I(I)aBI/IT.
OcHoBanue. Paspépuyras ¢opma 3ammcu uwmcna. IlepeBom B
ACCATUYHYHO CHCTEMY HYHCECJ, 3allMCAHHbBIX B AOPYrux CUCTEMax
CUMCIIEHUSI.

Pumckas cucreMa cuuciieHUs

2.6

JBon4Has cucrema cunuciaeHus. IlepeBon LeNbIX Yucen B Mpenenaax oT
0 mo 1024 B nBOMYHYIO cucTeMy cuucieHus. BoceMepuunas cucrema
cuucnenus. [lepeson yncen u3 BOCbMEPUYHON CUCTEMBI B IBOUYHYIO U
OECATUYHYI0 CUCTeMbl H oOpartHo. lllecTHaamarepudnas cucTeMa
cuucnenus. lIlepeBoag uucen W3 INECTHAAUATEPUYHON CHCTEMBI B
IBOUYHYIO, BOCBMEPUYHYI) W AECATUYHYIO CHCTEMBI U OOpaTHO.

Apudmerndeckne onepanui B JBOUYHONH CUCTEME CUUCICHUS

2.7

Jlornueckue BbICKa3bIBaHUA. JIOrMueckue 3HAYEHUs] BBICKA3BIBAHHI.
DlleMeHTapHble U COCTaBHbIE BbICKa3bIBaHMs. Jlornueckue ornepauuu:
«n» (KOHBIOHKIUS, JIOTHYECKOE YMHOXKEHUE), «WIn» (IU3BIOHKLUS,
JIOTHUYECKOE CIIOKEHHE), «He» (ormdeckoe otpuuanue). IIpmopurer
jgormdeckux onepauui. OmnpeneneHne HCTUHHOCTH COCTaBHOIO
BbICKA3bIBAHUSA, €CJIM WU3BECTHbI 3HAYEHMs] WCTUHHOCTU BXOIAIIUX B
HEro DJJIEMEHTapHBIX BbICKa3biBaHUU. Jloruueckue BbIPasKEHUS.
[IpaBuna 3amucu jorudeckux BolpaxkeHHd. llocTtpoermne Tabmuig

HCTUHHOCTH JIOTHYCCKHX Bpra>KeHPII>'I

2.8

Jlorudeckue »jeMEHThL. 3HAKOMCTBO C JIOTHYECKHMMH OCHOBaMU

KOMITbIOTEPA

2.9

HenpepeiBuble U nuckperHele Monenu. MmurtauuonHbBle MOAENH.




Urposbie Mopenu. OLieHKa afeKBaTHOCTH MOJENH MOIENUPYEMOMY

OOBEKTY U LIeJISIM MOJEINPOBAHUS

2.10

Tabnuunele momenu. Tabnuua kak mpeacTaBiIeHUe OTHOMIEHHs. basbl
naHHbIX. OTOOp B TabiMie CTPOK, YAOBIETBOPSIIOIIMX 33aTaHHOMY

YCJIOBHUIO

2.11

I'pad. BepuiuHa, pebpo, MyTb. OpueHTHpOBaHHBIC 51
HeopueHTupoBaHHble rpadol. [nmna (Bec) pebpa. Becosas marpuua
rpada. JnmHa nmytu Mexny BepmnHamu rpada. Ilouck ontumansHOro
nytd B rpade. HauanbHas BepminHa (MCTOYHHMK) M KOHEYHAs BEPIIMHA
(cTok) B opueHTHpOBaHHOM rpade. Brraucienue konuuecTsa myTeil B

HATPABJICHHOM alUKJINYeckoM rpade

2.12

Hepeso. Kopenb, Bepmna (y3en), auct, pedbpo (ayra) nepesa. Beicora
nepesa. Ilognepeso. Ilpumepsl ucmonp3oBaHusi nepeBbeB. llepedop

BAPHUAHTOB C IOMOLIBIO ACPECBA

ANropUTMBI U IPOrpaMMHUPOBAHUE

3.1

CaoiictBa anroputma. CriocoOpl 3amucu anroputMa (CIOBECHBIH, B
BUje OJIOK-CXEMBI, IporpaMmma).

CocraBneHue anropuTMOB U IPOTPaMM € UCTIOIB30BAHUEM BETBIICHHI,
IIUKJIOB ¥  BCIIOMOTATEJbHBIX  QJITOPUTMOB  JJIsI  YIIPABICHHS
ucnonautesieM (Pobor, UYepenamka, UYepTéXHUK U  Opyrue).

BrinosHeHHe aIropuTMOB BPYUYHYIO U HA KOMITBIOTEPE

3.2

Aszpik  mporpammupoBanusi  (Python, C++, Ilackamb, Java, CH#,
IIxonpHBIIH ANTOpUTMHYECKHH A3BIK).

CucremMa  mporpaMMUpOBAaHMs.  pPENAKTOpP  TEKCTa  MPOrpamy,
TPAHCIATOP, OTIATUHUK.

HepeMeHHaﬂ: THUII, HMA 3HAYCHUC. L[e.]'IbIe, BCIICCTBCHHBIC U

)
CHUMBOJIBHBIC HepeMeHHbIe.
Omneparop npucBamBanus. ApupMETHUECKHE BBIPAKEHUS U MOPSIOK
ux BbpMUCHAeHUs. Onepaunu ¢ LENbIMA YHCJIAMH. LEJIOYUCIEHHOE
nejeHue, octatok oT pAeneHus. Bersnenus. CocTaBHBIC YCIOBUS
(3amuch  JIOTMUECKWX  BBIPAXKEHWH  HAa  HM3Y4aeMOM  sI3BIKE
nporpaMMupoBanusi). HaxoxkaeHne MEHUMyMa

1 MakCUMyMa U3 JIBYX, TPEX U 4eTBIPEX unces. Pelmenne kBaapaTHOro

ypaBHEHMsI, UMEIOIIETO BEILIECTBeHHbIE KOpHU. L{ukn ¢ ycnoBuem.

Anroputm EBknnpaa nist HaxokaeHus: HanOOIbIIero o0ero AeIuTes




IBYX HATypasbHbIX uncen. Pa30ueHue 3amicu HATYpaJIbHOTO YHCIA B
MO3ULUOHHON CHCTEME C OCHOBAHHMEM, MEHbBIIUM WJIH paBHbIM 10, Ha
ornenpHble 1Hdpel. LUk ¢ mepeMeHHOW. ANTOPUTMBI TPOBEPKU
IEJMMOCTH OAHOTO LIEJIOr0 YUCa Ha IPYroe, MPOBEPKH HATYyPaJIbHOIO

4KClla Ha IPOCTOTY
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OO6paborka CHUMBOJBHBIX JAaHHBIX. CHMBOJIBHBIE (CTPOKOBBIE)
nepemennble. [locumBonbHass obpaborka crpok. [loacuér 4HacToTh
NOSIBJIEHHSI CUMBOJIA B CTpoKe. Berpoennsie GyHKImmM 1t 00padoTku

CTPOK

34

OmnpeneneHrie BO3MOXHBIX Pe3yJbTaTOB pabOTHI aJIropuT™Ma mpu
JAHHOM MHOJKECTBE BXOJHBIX IAaHHBIX, OIPEIENICHHEe BO3MOXKHBIX

BXOHBIX JaHHBIX, IPUBOJAIINX K JAHHOMY PE3YJIbTaTy

3.5

Tabnuunele  BenmuumHbl  (MaccuBbl). OnHOMEpPHBIE  MACCHUBBI
CocraBneHne © OTJIQAKa TPOrpaMM, PEATH3YIOIIMX  THIIOBbIC
aNTOPUTMbI 00PaOOTKH OIHOMEPHBIX YHCJIOBBIX MAacCHBOB, HA OJHOM
u3 s36IkOB mporpammupoBanusi (Python, C++, Ilackanb, Java, C#,
IxonpHBI ~ AJrOpUTMHUYECKHA  S3BIK): 3alOJIHEHHE YHCIOBOTO
MaccHUBa CJy4aliHBIMH YHCJIAMH, B COOTBETCTBUU C (HOPMYJOH WU
nyTéM BBOIA YHCEJ, HAXOXAEHHE CYMMBl 3JIEMEHTOB MAacCCHBA,
JIMHEMHBIN MMONCK 3aJJaHHOTO 3HAYEHUSI B MACCHBE, IIOACUET JIEMEHTOB
MacCHBa, YAOBIETBOPSIOIINX 3aJaHHOMY YCIJIOBHIO, HaXOXKICHHE
MUHHMaJbHOrO (MakCHMaJbHOro) syeMeHTa MaccuBa. CopTHpOBKa
maccuBa. OOpaboTka MOTOKA MAHHBIX. BBIYHCICHHE KOJUYECTBA,
CYMMEBI, CpemHero aprupMeTHIECKOTO, MHHHMAJIBHOTO u
MaKCUMaJbHOTO  3HAYEHHsI  DJIEMEHTOB  IOCIENOBATEIbHOCTH,

YIOBJIETBOPSIOIINX 3aJaHHOMY YCJIOBUIO

3.6

VYmupasnenne. Curnan. OOpartHasi cBsi3b. [lonydeHue CHrHajIOB OT
U POBBIX AATYMKOB (HANPUMEpP, KaCAHUS, PACCTOSHUS, CBETA, 3BYKA).
[IpuMeprl MCTIONB30BaHMSI NMPHUHLMNA OOPAaTHON CBSA3U B CHCTEMAax
YIPABJICHUSI TEXHUYECKUMH YCTPOMCTBAMH C IOMOINBIO ATUYHUKOB, B

TOM YHUCJIe B pOOOTOTEXHUKE

HHpopMamoHHbIE TEXHOIOTHH

4.1

TekcToBbIe NOKYMEHTBHI M HUX CTPYKTYPHBIE 3JIEMEHTHI (CTpaHHULA,
ab3ar1, cTpoka, CJI0BO, CHMBOJI).

TexkcTOBBI MPOLECCOP — MHCTPYMEHT CO3JaHMsl, PENaKTUPOBAHUS U




¢dopmarupoBanus TekctoB. [IpaBuna Habopa Tekcra. PemaktupoBanue
tekcra. CoiictBa cumBoioB. [llpudt. Tunsr mpudTos (pydneHsie, ¢
3aceyKamu, MOHOIIUPHUHHBIE). [lony)XupHOE U KypCHBHOE HaYepTaHHE.
CeotictBa a0zameB: rpaHulbl, ab3alHBIA  OTCTYI, WHTEPBA,
BbIpaBHUBaHMe. llapamerper crpanuiel. CtuieBoe GpopmMaTHpOBaHUE.
CrtpykrypupoBanue HHQOpPMAIIUU C TOMOLIBIO CIUCKOB W TaOJHIIL.
MHuoroypoBHeBble criucku. JloOaBneHne TaOmuI B TEKCTOBBIE
IOKyMeHTbl. BcraBka u300pakeHH B TEKCTOBbIE JIOKYMEHTHI.
OOtekanne wU300paKeHUH TEKCTOM. BKiIOUeHHE B TEKCTOBBIN
IOKYMEHT auarpamM, (Gopmyl, HyMepaluH CTPAHUL], KOJOHTHTYIIOB,

CCBUIOK U APYTUX 3JIEMEHTOB
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Pactpossie pucynku. Mcnonp3oBanue rpaduyecKix MPUMHTHBOB.

Onepauuu penakTupoBaHusi rpaguueckux OOBEKTOB, B TOM YHUCIE
nudpoBbix Qororpaduil. u3MeHeHHEe pasmepa, OOpes3ka, MOBOPOT,
oTpakeHue, pabora ¢ oOnacTsmu (BbIIeNeHHE, KOMTUPOBAHUE, 3aTHBKA
[[BETOM), KOPPEKLHsl LBETa, SPKOCTH U KOHTPACTHOCTH. BektopHas
rpaduka. Co3naHue BEKTOPHBIX PUCYHKOB BCTPOCHHBIMHU CPEICTBAMHU
TEKCTOBOTO TMpOLIECCOpa WM JPYrUX MporpamMMm  (TPHJIOKEHHH).

JlobaBneHne BEKTOPHBIX PUCYHKOB B JOKYMEHTBI
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[TonroroBka MynbTUMeNUNHHBIX npe3eHtanuii. Craiin. JlobaBnenue Ha
cmaiin Tekcra w u3obpaxenmit. Pabora ¢ HECKOJIbKMMHU cliaiimamu.
JobaBnenne Ha clai ayJuOBHU3YAJIbHBIX JAaHHBIX. AHHMMAaIUS.

I'unepcceiku

4.4

Tunbl MaHHBIX B siYEHKaX SJIEKTPOHHON TaOnwmbl. PemakTupoBaHue u
dbopmatupoBanne Tabmuu. BcTpoeHHble (YHKIUM JJIsT  MOHMCKA
MaKCUMyMa, MHHHMyMa, CYMMBI W CpPEIHEro apu(pMeTH4IeCKOro.
CopTupoBka maHHBIX B BbIAEICHHOM pauamnasone. l[loctpoenue
auarpamMm  (THUCTOTpamMMa,  KpPyroBas — jAWarpamma,  TOYedHas
nuarpamMma). Beibop tuma nuarpammel. [IpeoOpaszoBanue ¢popmya mpu

KOIIMPOBAaHUU. OTHOCI/ITGJ'IbHaH, a0COIFOTHAST U CMEIIaHHAs aapecanusa
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VCoBHBbIE BBIYHCICHUS B 3JEKTPOHHBIX TaOnuuax. CyMmMHupoBaHHE U
MONCYET 3HAYCHHH, OTBEYAIOIIMUX 3amaHHOMY ycioBuio. OOpaboTka
Oonpmmx  HaOOpOB  maHHBIX. YHCIEHHOE  MOAENUPOBAHHE B

SJIEKTPOHHBIX TabIHIIax




YUYEBHO-METO/IUNYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /IUVIA YYEHUKA

» Unudopmaruka: 7-ii kjacc: 0a30BbIil ypOBEHB: YUEOHHUK; S5-€ U3TAHHKE,
nepepadboranHoe bocosa JLJI., bocoBa A .JO. AknmonepHoe 00mEeCTBO
«HznarensctBo «IIpocsereHue»

» Undopmaruka: 8-ii kiacc: 0a30BbIl YPOBEHb: YUYEOHHK; S-€ U3AaHUE,
nepepadboranHoe bocosa JLJI., bocoBa A .JO. AknmonepHoe 00meCTBO
«H3narensctBo «IIpocseieHue»

» Unopmaruka: 9-ii knacc: 0a30BbIi YPOBEHb: YUYEOHUK; 5-€ U3AaHUE,
nepepadboranHoe bocosa JLJI., bocoBa A .1O. AknmonepHoe 00meCTBO

«HzparensctBo «lIpocsemienue»

METO/JUYECKHUE MATEPHUAJIBI IUIA YUUTEJIA

HHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

NHTEPHET






