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IMNOACHUTEJIBHASA 3AIIMCKA

[Tporpamma o wH(pOPMATHKE Ha YPOBHE OCHOBHOTO OOIIET0 0Opa3oBaHUS
COCTaBjieHa Ha OCHOBE TpeOOBaHMII K pe3ylbTaTaM OCBOCHHUS OCHOBHOMU
o0pa3oBaTenbHON POrpaMMbl OCHOBHOT'O 00IIIeT0 00pa30BaHuUsl, MPEICTABIECHHBIX
B ®I'OC 00O, a taxxe denepaabHON pabouel MporpaMMbl BOCITUTAHUS.

[Iporpamma 1o wuHOpMaTuKe HAAET NPEACTABICHHE O LEAX, OoOen
CTparerun OOy4YeHHs, BOCHUTAHUS M Pa3BUTHS OOYyYarOIIMXCS CpEeACTBAMU
uHhopMaTUKA Ha 0a30BOM YpOBHE, yCTaHABIMBAET 00S3aTE€IbHOE MPEIAMETHOE
coJiepKaHue, MPeyCMaTpUBAET €ro CTPYKTYPUPOBAHUE IO pa3jiesiaM U TEMaM.

[Tporpamma no uHpopMaTHKe ONperesieT KOJTUUECTBEHHbIE U KaYeCTBEHHbIE
XapaKTEPUCTHKU Y4E€OHOro Marepuana JUisl KaXxJaoro roja U3y4eHus, B TOM YHCIIe
JUISL COZIEP KATENIbHOIO HAIOJHEHUs Pa3HOro BUJA KOHTPOJA (MPOMEXYTOUHOM
aTTecTaluu oOyuarommxcs, BCEPOCCUNCKUX MIPOBEPOUYHBIX paoor,
rocyJapCTBEHHOM UTOrOBOM aTTECTAIUN ).

[Iporpamma 1o wuH(}OpMaTUKE SBISETCS OCHOBOM MJii  COCTaBIEHUS
aBTOPCKUX YYEOHBIX MPOrpaMM, TEMATUYECKOTO MIIAHUPOBAHUS Kypca yUUTEIEM.

Henstmu  u3ydeHuss HHPOPMATUKM Ha YPOBHE OCHOBHOTO  OOIIEro
00pa3oBaHUsI SIBISIOTCS:

(dbopMHpOBaHHE OCHOB MHUPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO pa3BUTUSA HAayKH HH(MOPMATUKH, TOCTHXKEHHSIM HAyYHO-TEXHUYECKOIO
mporpecca W OOIIECTBEHHOW MPAKTUKH, 3a CUET PAa3BUTHS NPEICTABICHUNU 00
UHGOpMAIIMU KaK O Ba)KHEHIIEM CTPaTeTMYeCKOM pEecypce Pa3BUTHS JIMYHOCTH,
rocyiapcTBa, o0OIlecTBa, IOHUMAHUA POJM HWH(OPMAIMOHHBIX MPOIECCOB,
UH(OPMAIIMOHHBIX PECypcoB W HMH(GOPMALMOHHBIX TEXHOJOTHA B YCIOBHSX
uu(ppoBoii TpaHCHOpMAIUU MHOTUX C(ep )KU3HU COBPEMEHHOTO OOIIECTBA;

o0OecrieueHrne YCJIOBHM, CIIOCOOCTBYIOIIMX PAa3BUTHUIO AJITOPUTMHUYECKOTO
MBILUIEHUS KaKk HEOoOXOJUMOro YCJIOBUS MpOo(hecCHOHATbHON NeATeIbHOCTH B
COBpPEMEHHOM HWH(OPMAIIMOHHOM OOIIECTBE, MPEANOJIararoniero CcrnocoOHOCTh
oOyuarorierocs pa3OuBaTh CIOXKHBIE 3aladyd Ha Oojiee TPOCThIe IMOJ3aJauu,
CpPaBHUBATh HOBBIE 33/1a4 C 33Ja4aMH, PEIIEHHBIMU paHee, ONPEAesaTh ark s
JOCTH)KEHHUSI pe3yJsIbTaTa U TaK AAJIee;

dbopMHupoBaHWE U pa3BUTHE KOMIIETEHUUNA OOyyaromuxcs B o01acTu
UCIOJIb30BaHUsI UH(OPMAIITMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHI, B TOM YHCIIE
3HaHMM, YMEHUH W HABBIKOB pabOThl C HHPOpPMALMEH, MPOrpaMMHUPOBAHUS,
KOMMYHHKAIIM B COBPEMEHHBIX IIM(PPOBBIX Cpefax B YCIOBHUSIX OOECHeUeHUs
uHGOPMAITMOHHON O€30MaCHOCTH JIMYHOCTH 00YUaroIIerocs;

BOCITUTAHUE OTBETCTBEHHOTO M M30MPATETHLHOTO OTHOIICHUS K MH(MOpMaIUu
C y4€TOM MPaBOBBIX U 3TUYECKHUX ACIEKTOB €€ paclpOCTPAaHEHHUS, CTPEMJICHUS K
OPOJOJDKEHUIO O00pa3oBaHuss B 00JacTU HMH(MOPMALMOHHBIX TEXHOJOTUHA U



CO3UJIATEIbHON JESITENBHOCTH C NPUMEHEHHUEM CpPEICTB HH(POPMAIMOHHBIX
TEXHOJIOTUH.

HNudopmaTika B OCHOBHOM 00111eM 00pa30BaHUU OTPAXKAET:

CYyIIHOCTh HMH(POPMATUKM KaK HAyYHOM JUCUUIUIMHBI, U3ydarouien
3aKOHOMEPHOCTH MPOTEKAaHUS U BO3MOKHOCTH aBTOMATHU3AlMU MH(POPMAITMOHHBIX
IPOLIECCOB B Pa3IMUHbIX CUCTEMAX;

OCHOBHbIE  O0JIaCTM ~ NpPUMEHEHUs  HUH(POPMATUKH, TMPEKIE  BCErO
UH(OpPMAIMOHHbIE TEXHOJOTUH, YIPABICHUE U COLUANBHYIO CPEPY;

MEXIUCIUIUIMHAPHBIA ~ XapakTep HHPOpMATUKH ©  HUHOOPMALMOHHOU
NEATENBHOCTH.

N3yyenne unHGOpPMATHKM  OKa3blBa€T  CYIIECTBEHHOE  BIUSHUE HA
dbopMHpOBaHHE MHUPOBO33PEHUS OOYUaIOIIETOCs, €ro >KU3HEHHYIO IO3UIIHIO,
3aKJIa/IbIBA€T  OCHOBBI  IOHMMAaHHS  NPUHUUIOB  (PYHKUMOHUPOBAHMUS U
UCTIOJIb30BaHUSI MH(POPMAIIMOHHBIX TEXHOJIOTUNA KaK HEOOXOIMMOT0 MHCTPYMEHTA
OPaKTHYECKU JI0OOM NeATEeIbHOCTM W OAHOrO U3 Haubosee 3HAUYMMBIX
TEXHOJIOTMUECKUX  JIOCTW)KEHUH  COBPEMEHHOM  LMBWIM3aUMU.  MHorue
IpEeIMETHBIE 3HAHUS U CIIOCOOBI JeATEIbHOCTH, OCBOCHHbBIE 00YYalOUUMUCS MpU
U3y4eHNU WHPOPMATUKU, HAXOASIT MPUMEHEHHE KaK B paMKax 0Opa30BaTEIbHOTO
mpolecca MpU HM3YyYEHUU JAPYTUX MPEAMETHBIX 00jacTeil, Tak M B HHBIX
KU3HEHHBIX CUTYyallUsIX, CTAHOBSTCS 3HAYUMBIMHU JJisi (POPMUPOBAHUS KadyeCTB
JUYHOCTH, TO €CTb OPUEHTHUPOBAHbI Ha (HOPMHUPOBAHHME METANPEIMETHBIX U
JUYHOCTHBIX PE3YJIbTATOB O0YUYEHUS.

OcHoBHbIe 3a7aun yuebHoro npeameta «Mupopmatuka» — chopMupoBath y
00yJarommxcs:

NOHMMaHHE MPUHLMIIOB YCTPOMCTBA M (PYHKIMOHUPOBAHHUA OOBEKTOB
U(POBOro OKPYKEHHsI, NMPEICTaBICHUS 00 MCTOPUU W TEHICHLMSIX PpPa3BUTHUSA
uH(pOopMaTHKHU Neproia HudpoBoil TpaHCcHOpMaUK COBPEMEHHOTO OOIIECTBA;

3HAHWA, YMEHHUS U HABBIKM IPaMOTHOW MOCTAaHOBKH 3aj]ad, BOSHUKAIOIIUX B
NPAaKTUUECKON AESTENbHOCTH, JUISl UX PEIICHUs C MOMOILBI0 MHPOPMAIMOHHBIX
TEXHOJIOTMM, YMEHHUS M HaBBbIKM (POPMAJIM30BAHHOI'O OIKCAHUS ITOCTABJIECHHBIX
3a1ad4;

0a3oBple 3HaHHUS 00 MH(POPMALMOHHOM MOJEIMPOBAHHHM, B TOM YHUCIE O
MaTeMaTHYeCKOM MOJICIMPOBAHUH;

3HaHHWE OCHOBHBIX AJTOPUTMUYECKUX CTPYKTYp U YMEHHE MPHUMEHSTHh 3TH
3HaHUS JJI MOCTPOEHUs aJITOPUTMOB pEUIEHUs 3ajlady MO HUX MaTeMaTHYECKUM
MOJIEIISIM;

YMEHUS U HABBIKM COCTAaBJIEHHUS MPOCTBIX MPOrpaMM IO MHOCTPOCHHOMY
QITOPUTMY Ha OJTHOM U3 SI3BIKOB IMPOTPAMMHPOBAHUS BBICOKOTO YPOBHS;



YMEHUSI ¥ HaBbIKU J(P(GEKTUBHOTO HUCIOIb30BAHUS OCHOBHBIX THUIIOB
MPUKIIAIHBIX MporpamMM (IIPHIOKEHU) 00IIero Ha3HaYeHUsT U WH(POPMAITMOHHBIX
CUCTEM JUTsl PEIICHUS C MX IMOMOIIBIO MPAKTHUECKUX 3ajad, BJIaJicHue 0a30BBIMU
HOpMaMH WH(OPMAIMOHHOW JTHUKA ¥ TIpaBa, OCHOBaMH WH(MOPMAIMOHHON
0€301aCHOCTH;

YMEHHE TPAaMOTHO WHTEPIIPETUPOBATH PE3yJIbTaThl PEIICHUS] TMPAKTHUUCCKUX
3a/1ad C TOMOIIbI0 HH(POPMAIIMOHHBIX TEXHOJIOTHH, MPUMEHATH IOJyYCHHBIC
pe3yIbTaThl B MPAKTHUECKOU JEATSILHOCTH.

Lenn m 3amaun u3ydeHuss HHPOPMATHKUA HAa YPOBHE OCHOBHOIO OOIIETO
o0pa3oBaHMsI OMPENENSIIOT CTPYKTYpY OCHOBHOTO COJIEPKaHHUS  y4eOHOTO
npeaMeTa B BUC CICAYIOMIMX YeTHIPEX TEMAaTHUECKUX Pa3/IeNIOB:

uppoBasi IpaMOTHOCTb;

TEOPETUYECKHE OCHOBBI HHPOPMATHUKH;

AITOPUTMBI U TPOTPAMMHUPOBAHNE;

uH(OPMAIMOHHBIE TEXHOJIOTUH.

Ha uszyuenune mndopmatuku Ha 6a3oBoM ypoBHe oTtBoauTcs 102 wyaca: B 7
kimacce — 34 4Jaca (1 gac B Hemeno), B 8 kimacce — 34 yaca (1 yac B Henento), B 9
kiacce — 34 Jaca (1 4ac B Hezeno).



COJEPXAHUE OBYUYEHUA
7 KIIACC

IHu¢pposasi rpaMOTHOCTDH

KoMmnbroTep — yHHBepcaJibHOE YCTPOHCTBO 00pad0TKH JaAHHBIX

KommproTep — yHHBEpCalbHOE BBIYUCIHMTEILHOE YCTPOWCTBO, paboTaroiiee
no nporpamme. THIBI KOMIBIOTEPOB: MEPCOHAIBHBIE KOMIBIOTEPHI, BCTPOCHHbIE
KOMITBIOTEPHI, CYIIEPKOMITbIOTEPHI. MOOUIIbHBIE YCTPONUCTBA.

OcHOBHBIE KOMIIOHEHTHI KOMIIbIOTEPA M uX Ha3HaueHue. IIporeccop.
OnepatuBHass W JOJTOBpPEMEHHAass MNaMATh. Y CTPOWCTBA BBOJA M BBIBOJA.
CeHCOpHBIN BBOJI, TaTYUKKU MOOWMIIBHBIX YCTPOMCTB, CpPEACTBa OMOMETPUYECKOMN
ayTeHTU(UKALIIH.

Uctopus pa3BuTus KOMIBIOTEPOB W MPOTPAaMMHOTO  OOECIECUCHHS.
[Tokonenust kommbroTepoB. COBpEMEHHBIE TEHACHIIUU PA3BUTHUS KOMIIBLIOTEPOB.
CynepKoOMIbIOTEPHL.

[TapannenbHble BEIYUCICHUS.

[Tepconanbubiii kommbioTep. I[Ipolieccop U ero XapakTepucTUKH (TaKkTOBas
4acToTa, pa3psaaHocTh). OnepaTuBHas naMsTh. JloNTOBpeMEHHas MaMSTh.
VYerpoiictBa BBoa M BbIBOJA. O0BEM XpaHUMBIX AaHHBIX (ONEpaTHUBHAs NaMATh
KOMITBIOTEPA, KECTKUM M TBEPIOTEIbHBIA TUCK, MIOCTOSTHHAS MaMATh cMapT(oHa)
Y CKOPOCTh JOCTYMA JJIs1 PA3JIMYHbIX BUJIOB HOCUTEIIEH.

TexHuka 6€30MaCHOCTH U MpaBujia padOThl HA KOMITBIOTEPE.

IIporpaMMbI U JaHHBIE

[IporpammHoe oOecnieueHue kommbioTepa. [lpukiiagHoe mnporpaMMHOE
obecrnieucHue. CucremHoe IIPOTPpaMMHOE obecrnieucHue. Cucrembl
nporpaMmupoBanusi. [IpaBoBas oxpaHa NporpaMMm U JaHHBIX. becriaTHele u
yCIIOBHO-0ecmiaTHbie mporpaMMbl. CBOOOHOE TPOrpaMMHOE 0OECTICUEHHE.

@aiinel 1 nanku (karanoru). [IpuHIUNBI TOCTpOoeHHS (HAMIIOBBIX CHUCTEM.
[Tonmnoe ums Qaitna (manku). [lyte k ¢aiiny (mamke). PaGorta c¢ daitmamu u
KaTaJloraMyd CpEJICTBaMU OINEPALMOHHOM CHCTEMBI: CO3[laHHE, KONMUPOBAHUE,
nepeMelieHre, NepeuMeHoBaHue U yaaieHue (aisioB u nanok (katanoro). Tumbl
¢aiinos. CaoiictBa (aitsioB. XapakTepHble pa3Mmepbl (pailioB pa3iMyYHbBIX THIIOB
(cTpaHuIa TEKCTa, JIEKTPOHHAs KHUTA, (oTorpadus, 3anuch MECHU, BUACOKIUII,
MOJITHOMETPKHBIA (uibM). ApxuBamusi MaHHBIX. VICTOIB30BaHHWE MPOTPAMM-
apxuBatopoB. DaitnoBeiii MeHemxkep. [louck (aitioB cpeacTBaMu OneparmoHHON
CHUCTEMBL.

KomMmnbroTepHble BUPYCHI M JIpyTHE BPEAOHOCHBIE MporpaMmbl. [IporpamMmer
JUISl 3aIUTHI OT BUPYCOB.

KomnbrorepHbie ceTn



OO6benunenne kKoMmmbiloTepoB B ceTh. Cerh MHTEepHeT. Beb-cTpanuia, BeO-
caiit. Ctpykrypa aapecoB BeO-pecypcoB. bpayzep. [louckobie cuctemsl. Ilonck
uHpopMalMK 1O KIIOYEBBIM CJIOBaM M MO H300pakeHuto. JlocTOBEpHOCTH
uH(popmaImu, noiaydyeHHoi u3 Murepuera.

CoBpeMeHHbIE CEPBUCHI MHTEPHET-KOMMYHUKAIUH.

CereBoii 3TUKET, 0a30Bble HOPMBI MH(POPMALMOHHON 3TUKU M TpaBa IMpHU
pabote B Untepuere. CtpaTeruu 6e3omacHoro nopejeHus B Miatepuere.

TeopeTnueckne 0CHOBbI HHPOPMATHUKH

HNudpopmanus u uHGoOpMaLMOHHBIE NPOLECCHI

Nudopmarus — 0fHO U3 OCHOBHBIX TIOHATHI COBPEMEHHON HAYKH.

Nudopmanus kak cBefeHus, IpeAHA3HAYCHHBIE JIJIs1 BOCIIPUSATHS YETIOBEKOM,
U uHpopMauMs KAk  JIaHHblE, KOTOpble MOryT OBbITb  00pabOTaHbI
ABTOMATU3UPOBAHHOW CUCTEMOM.

JIuCKpeTHOCTh TaHHBIX. BO3MOXHOCTh ONMUCaHUS HEMPEPHIBHBIX OOBEKTOB U
MPOLIECCOB C TOMOINIBIO TUCKPETHBIX TAHHBIX.

NudopmanimonHbsie mpouecchl — TMPOILECChl, CBSI3aHHBIE C XpaHEHUEM,
npeoOpa3oBaHUEM U MepeIavueil TaHHbIX.

IIpencraBiaenue nHpopmanun

CumBon. AndaBur. MomHocts andaButa. PazHooOpasuwe S3bIKOB U
andasutoB. EctrecTBeHHbIe U (popManbHbIE SA3BIKU. AJIPaBUT TEKCTOB Ha PyCCKOM
s3pike. JIBowunblli andaBut. KoOau4ecTBO BCEBO3MOXKHBIX CJIOB  (KOJOBBIX
KoMOUHaIui) (HUKCUPOBAHHOM NJIMHBI B JBOMYHOM andasBure. [IpeoOpazoBanue
mo0oro andaBuTa K ABOMYHOMY. KOJTMYECTBO pa3nMUYHBIX CIOB (DUKCUPOBAHHOU
JUTMHBI B aipaBUTE ONPEICTEHHON MOIITHOCTH.

KoaupoBanue cumB0oJIOB 0AHOTO andaBUTa C MOMOIIBIO KOJOBBIX CIIOB B
npyrom andaBuTe, KoJaoBas TadauIa, JEKOIUPOBAHHUE.

JBonunsiii koa. IlpencraBneHne AaHHBIX B KOMIIBIOTEPE KaK TEKCTOB B
JBOMYHOM aji()aBuUTE.

Nudopmarmonneiii  00bEM  JaHHBIX. bUT — MHHUMAaIbHAs €IMHHIA
KoiauuecTBa UWHGOpMAIMM — JABOMYHBIA  paspsn. EauHunsl  u3MepeHus
uHpopMalimoHHOro 00bEéMa naHHbIX. buT, Oaift, kunoOaiT, Mmeradait, ruradamr.

CxopocTh nepeaun JaHHbIX. EAMHUIIBI CKOPOCTH NIEpeAavu TaHHbBIX.

KomupoBanne TtekcTtoB. PaBHOMepHBIM KOA. HepaBHOMEpHBI  KOZ.
KomupoBka ASCII. BocbmuOutHble KoaupoBku. IloHsSTHE 0 KOIMpPOBKaX
UNICODE. JexoaupoBanue COOOIIEHUI € HMCIOJb30BaHUEM PABHOMEPHOTO U
HepaBHOMEPHOTO Koja. MHpopmaimonHslii 00bEM TEKCTA.

Hckaxxenue nHPOpMaIUK MIPH epeaaye.

Ob6miee mpeacTaBieHre O MU(PPOBOM TMPEICTABICHUU ayIUOBU3YaTbHBIX U
JIPYTUX HEMPEPBIBHBIX JIaHHBIX.



KomupoBanue 1Bera. llBeroBeie wmogenun. Mogenr RGB. I'myGuna
koaupoBanus. [lanutpa.

PactpoBoe u BekTOpHOE mnpejcTaBieHue uzoOpaxeHuil. [lukcens. Ouenka
UH(OPMAIMOHHOTO 00bEMa rpaMUECKUX JAHHBIX JJIs PACTPOBOTO N300PAKEHHUS.

KonupoBanue 3Byka. Pa3psigHocTs u yactora 3anvcu. KoandecTBo KaHAIOB
3aIUCH.

OueHka KOJIMYECTBEHHBIX IApaMETPOB, CBSI3AHHBIX C MPEJCTaBICHUEM U
XpaHEHHEM 3BYKOBBIX (ailsioB.

NHpopmanuoHHbIE TEXHOJIOIHH

TekcTOBBIC JOKYMEHTBI

TexcToBble JOKYMEHTHI M WX CTPYKTYpPHBIE JJIEMEHTHI (CTpaHHIla, abd3ail,
CTpOKa, CJI0BO, CHUMBOJ).

TekcToBbIl TpoLEeccOp — HMHCTPYMEHT CO3JaHUsl, PENAKTUPOBAHMS U
¢dopmaTupoBanusi TekctoB. llpaBuna Habopa Tekcra. PemakTupoBaHHE TEKCTa.
CgoiictBa cumBomnoB. Illpudr. Tumsl mpudrtoB (pybneHsie, ¢ 3acedykamw,
MoHowMpuHHBIE). [lomyx)upHoe U KypcuBHOe Hauepranue. CBOHCTBa a03alleB:
IpaHMIIbl, a03alHBIA OTCTYI, UHTEpPBAJ, BbIpaBHHUBaHME. [lapameTpbl CTpaHUIIBI.
CruneBoe hopmaTupoBaHHe.

CrpykrypupoBanue uHGOpPMAlMU C TOMOINBIO CHUCKOB W  TaOJIHII.
MHuoroypoBHeBbI€ cliuckH. [JJo6aBieHne Tabaul] B TEKCTOBBIE IOKYMEHTHI.

BceraBka n3o0paxkeHuid B TEKCTOBbIE TOKYMEHThl. O0TeKkaHue M300pakeHuin
TEKCTOM. BKIIIOUeHHE B TEKCTOBBI OKYMEHT auarpamm, (popmyi, Hymepauuu
CTPAHMII, KOJIOHTUTYJIOB, CCBIJIOK U IPYTHUX 3JIEMEHTOB.

[Iposepka npaBonmcanus. PacctanoBka nepeHocoB. ['010cOBOM BBOJ TEKCTA.
Onrtuueckoe pacrno3HaBaHue TekcTa. KommbroTepHbil nepeoa. Mcnonab3oBaHue
cepBucoB MuTepHera st 00pabOTKH TEKCTA.

KovmnbrorepHas rpagpuka

3HaKOMCTBO C TrpaUUYecKUMH peldaKkTopaMu. PacTpoBbie PHCYHKH.
Hcnonb3oBanue rpa@uuecKkux MPUMHUTHBOB.

Omnepaiuu peakTupoBanus rpaduyeckux 00bEKTOB, B TOM YHUCie [UPPOBBIX
doTorpaduii: u3MeHeHue pa3mepa, oOpe3Ka, MOBOPOT, OTpaKeHue, padora c
oOnacTsMu (BblAEJIEHUE, KONMPOBAHHWE, 3aJMBKA LIBETOM), KOPPEKIUS IBETA,
SAPKOCTH U KOHTPACTHOCTH.

Bekropnast rpaduka. Co3gaHue BEKTOPHBIX PHCYHKOB BCTPOCHHBIMU
CpelcTBaMM TEKCTOBOTO MPOLECCOpa WM APYrHX Mporpamm (MpUIIOKEHUM).
JloOaBiieHrEe BEKTOPHBIX PUCYHKOB B JJOKYMEHTHI.

MyabTUMeAUiHbIE IIPE3eHTANUN

[ToaroroBka MynbTUMEIUMHBIX Tpe3eHTanuii. Cnaia. JlobaBneHue Ha ciai
TeKcTa U n3o0paxxkeHuil. Paborta ¢ HECKOJIBKUMU ClaiiIamMH.



JloGaBneHne Ha  Cilaiil  ayauMOBU3YaJbHBIX  JIaHHBIX.  AHUMAIUA.
['unepccepuiku.

8 KUIACC

Teopernueckne 0CHOBbI HHPOPMATUKH

Cucrembl cHYUCIEeHUS

Hemno3unuonuble ¥ TMO3WIIMOHHBIE CHUCTEMBl  CUHUCIEHHS. AJdaBur.
OcnoBanue. Pa3zpépuytas ¢opma 3anucu uncina. [lepeBoj B JECATUUHYIO CUCTEMY
YHCEJI, 3alUCAHHBIX B IPYTUX CUCTEMAX CUMCIICHUS.

PumMmckas cucrema cuuciieHusl.

JIBonuHas cucteMa cuucienus. [lepeBon nensix yucen B npexaenax ot 0 1o
1024 B nBOWYHYIO CHUCTEMY CUHMCIEHUs. BocbMepryHas cucTeMa CUHUCICHUS.
[TepeBon uncen U3 BOCbMEPUYHON CUCTEMBI B JBOUYHYIO U JIECATUUYHYIO CUCTEMBI
u oOparHo. IllectHanmarepuunas cucrema cuucieHusa. llepeBox uwcen wu3
NIECTHAAUATCPUYHON CHCTEMBI B JIBOMYHYIO, BOCBMEPHUYHYI) M JECSITUUHYIO
CUCTEMBI 1 OOPATHO.

ApudmMernueckue onepanuu B IBOMYHON CUCTEME CUUCIICHHUS.

JJIeMeHTbl MATEMATHYECKOM JIOTUKH

Jlormueckue BbICKa3biBaHUA. Jlornueckne 3HAYEHUS  BBICKA3bIBAHMI.
DJleMEHTapHble M COCTABHBIE BBICKAa3bIBaHMs. JIOTMYECKHE OMNepaluu: «u»
(KOHBIOHKLIMS, JIOTHUYECKOE YMHOXKEHHE), <«WIN» (AU3BIOHKIUS, JIOTHYECKOE
CIIOXKEHUE), «He» (Jlormueckoe oTpuiianue). [Ipuopurer Joruueckux orepanui.
Onpenenenne UCTUHHOCTH COCTABHOTO BBICKA3bIBAHUS, €CIIM U3BECTHBI 3HAYCHUSA
MCTUHHOCTH BXOJSIIMX B HErO0 SJIEMEHTAPHBIX BbICKa3biBaHUM. Jlornueckue
BbIpakeHus. [IpaBuna 3ammcu jormdeckux BoipaxkeHui. [locTpoenue Tabmuil
VMCTUHHOCTH JIOTUYECKHUX BBIPAXKEHHUI.

Jlornyeckue 371eMeHThI. 3HAKOMCTBO C JIOTHYECKMMHU OCHOBAMHU KOMITBIOTEPA.

AJITOPUTMBI U IPOTPAMMMPOBaHNE

HcnosHnTe M U AJTOPUTMBI. AJITOPUTMUYECKHE KOHCTPYKIIMHA

[Touarue anropurma. HMcCHoJHUTENH aNrOPUTMOB. AJNTOPUTM Kak IUIaH
yIPaBJICHUS UCIIOJIHUTEIIEM.

CgoiictBa anroputMma. CrnocoObl 3amucu ajaroputMa (CJIOBECHBIM, B BHJIE
OJIOK-CXEMBI, TPOrpamMma).

AnroputMudecKkre KOHCTpYKUMH. KoHCTpyKuus «cienoBaHuey. JIMHEHHbII
anroput™.  OrpaHM4YeHHOCTh  JIMHEWHBIX  QJITOPUTMOB:  HEBO3MOXKHOCTH
NPEAYCMOTPETh 3aBUCHUMOCTh IOCIEA0BATEIbHOCTA BBIMIOJHAEMBIX JIEUCTBUU OT
UCXOJIHBIX JAHHBIX.



KoHcTpykiius «BeTBiIeHHE»: MOJNHAasg W HemoiHas (opmbl. BeinonHenue u
HEBBINOJIHEHNUE YCJIOBUS (MCTUHHOCTh W JIOXKHOCTh BbICKa3biBaHusA). IIpocTeie n
COCTaBHBIE YCJIOBUSI.

KoHcTpykiust «IOBTOpPEHUSs»: LUKIIBI C 33JaHHBIM YHCIOM MOBTOPEHUH, C
YCJIOBHEM BBIIIOJIHEHUS, C IEPEMEHHOM LIUKJIA.

Pa3zpaborka 1151 GopManibHOrO HCIOJHUTENS aJrOpUTMa, MPUBOJAAIIETO K
TpeOyeMoMy pe3yJbTaTy TMpU KOHKPETHBIX HCXOJHBIX JlaHHbIX. Pa3paboTka
HECJIOKHBIX AJTOPUTMOB C HCIOJIb30BAHMEM IIMKJIOB W BETBICHHM s
ynpaBieHus: (HOpMaTbHBIMU HCIIOMHUTENSIMHU, TakuMu kKak Pob6ot, Uepenamika,
UYepréxHUK. BpINogHEHWE  aIropuTMOB BPYYHYHD M Ha  KOMIIBIOTEPE.
CuHTakcuyeckue 1 Jornyeckue ommoku. OTKassl.

S3bIK NpOorpaMMHUPOBAHUA

Azbik mporpammupoBanusi (Python, C++, Ilackans, Java, C#, IllkonbHblit
ANropUTMUYECKHUN S3BIK).

Cucrema mnporpaMMUpOBaHHS: PENAKTOP TEKCTa MpOrpamM, TPAHCIATOP,
OTJIAJUHK.

[lepemennasi: tum, ums, 3HaueHue. Llenble, BEMIECTBEHHBIE U CHUMBOJIbHBIE
EpEMEHHBIE.

Omneparop mnpucBauBaHus. ApUPMETHUECKHE BBIPAKEHUS M TOPSAOK HX
BbiuMciieHnd. Onepanuu ¢ LUEeabIMM YUCIIAMM: LIEJIOYHUCICHHOE JIEJIEHUE, OCTAaTOK
OT JIEJICHHUS.

BerBnenusi. CocTaBHbIE YCIOBUSI (3alUCh JIOTUYECKUX BBIPAKCHUN Ha
U3y4aeMOM SI3bIKE MporpammupoBaHusi). HaxoxneHne MUHUMyMa U MakCUMyMa
U3 JABYX, TPEX U 4YETBIPEX umnces. PelreHne KBaJpaTHOrO ypaBHEHUS, UMEKOLIETO
BEILLIECTBEHHBIE KOPHU.

JuanoroBass oTiaAKa MporpaMM: IOIIATOBOE BBIOJHEHUE, IPOCMOTP
3HAYEHU BEJIMYMH, OTJIaJ0YHbIA BBIBOJ, BBIOOP TOYKH OCTaHOBA.

Hukn c ycnoBueM. Anroput™m EBKimnma s HaXO0XACHHUS HaWOOJBIIETO
o01Iero AenuTeNs JByX HATypajbHBIX 4ucesl. Pa3OumeHue 3amucu HaTypalbHOIO
YUCJIa B IO3UIMOHHOM CHCTEME C OCHOBaHMEM, MEHbIIMM WM paBHbIM 10, Ha
OTJIETbHBIE LU(PBHI.

Hukn ¢ nepeMeHHOH. AJTOPUTMBI IPOBEPKH JEIMMOCTH OJIHOTO LIEJIOrO
YHCJIa Ha JPYroe, MPOBEPKU HATYPaIbHOIO YHUCIIA HA IPOCTOTY.

O0paboTka CUMBOJIbHBIX JaHHBIX. CUMBOJIbHBIE (CTPOKOBBIE) IEPEMEHHBIE.
[TocumBonbHast oOpaboTka cTpok. [loacu€r 4YacToThl MOSABIEHHUS CHMBOJIA B
cTpoke. BetpoeHnnble pyHKUMU 1u1st 00pabOTKH CTPOK.

AHaJIN3 AJITOPUTMOB



Omnpenenenre BO3MOXKHBIX PE3yJbTaTOB pabOThl aJITOpUTMa TPHU JAHHOM
MHOJKECTBE BXOJHBIX [aHHBIX, OINPEACICHUE BO3MOXHBIX BXOJHBIX JIAHHBIX,
MPUBOISIIUX K TAHHOMY PE3YJIbTATy.

9 KUIIACC

Hudposasi rpaMOTHOCTDH

I'1o0anbHas ceTtb UHTEpHET M cTpaTernu 0€30MacHOro NOBeJACHUsI B Hel

I'moGanwhas cerb MuaTepHeT. IP-anpeca y3noB. CereBoe XpaHEHHE JTaHHBIX.
MeTobl MHIUBUAYAIBHOTO U KOJUIEKTUBHOTO pa3MelleHusl HOBOM MH(OpMallUK B
Nurtepuere. bonbiine panHbie (MHTEPHET-JAHHBIE, B YAaCTHOCTU JIaHHBIC
COIMAJIBHBIX CETEN).

[Tonsitue 00 mHbOpPMAIMOHHONW 0€30MaCHOCTH. YTPO3bl MH(MOPMAIIMOHHOU
0e30macHOCTU TIpu paboTe B TII00ATBHON CETH U METOJbl MPOTHUBOJCUCTBUS UM.
[IpaBuna Oe3omacHOW ayTeHTHU(UKAIMU. 3amuTa JUYHOM uHGOpPMAIUU B
HNnrepuere. be3onacusie ctparerun noseneHus B MurtepHere. [Ipenynpexnenne
BOBJICUCHHSI B JIECTPYKTHUBHBIE W KPUMHHAIIbHBIE (DOPMBI CETEBOW aKTUBHOCTHU
(kuOGepOyIIUHT, GUIITHUHT U ApyTUe GOPMBI).

PabGora B MH(pOPMALITHOHHOM NPOCTPAHCTBE

Buasl gestensnocty B IHTEpHETE, UHTEPHET-CEPBUCH: KOMMYHUKAITUOHHBIE
CepBUCHI (TOYTOBasi CIyk0a, BHUACO-KOH(MDEPEHII-CBSA3b WU NPYTHUE), CIPABOYHBIC
CIyObl (KapThl, pacmuCcaHUsi M JIpyTue), TOUCKOBBIE CIIYXKOBbI, CIIyXKObI
OOHOBJIEHUSI TPOTrpaMMHOr0O oOecrieyeHuss W JApyrue ciayk0el. CepBHCHI
rocyfapcTBeHHbIX yciyr. OOnauHble XpaHuauiia AaHHbiX. CpencTBa COBMECTHOM
pa3paboTku JOKyMEHTOB (oHnaiH-oducekl). [IporpammHoe obecrieueHne Kak BeO-
CEPBUC: OHJIAWHOBBIC TEKCTOBBIC M rpadUUECKUE PENAaKTOPhI, CPEAbl pa3padOTKU
IPOTrPaMM.

TeopeTnueckne 0CHOBbI HHPOPMATHUKH

MopeaupoBaHue KaKk MeTO/l IIO3HAHUS

Monens. 3agauu, penraeMble ¢ MOMoIbI0 MoaenupoBanus. Kinaccuduxarmm
mozeneid.  Marepuanbaple  (HaTypHble) ¥ WHGOPMAIIMOHHBIE  MOJCIIH.
HenpepeiBHble W JOUCKpeTHbIE MoJenu. MmurauuoHHble Moxaenu. Wrpobie
mozenu. OIeHKa aJeKBaTHOCTH MOJEIU MOJETUPYEMOMY OOBEKTY M LEIsIM
MOJIEJTMPOBAHMUS.

Tabmuunsie Mogenn. Tabnuiia Kak MPeACTABICHUE OTHOIICHHUS.

ba3el manubiX. OTOOp B TabnHIE CTPOK, YJIOBIETBOPSIONINX 33JaHHOMY
YCIOBHIO.

I'pad. Bepmmna, pedpo, nyTh. OpHEHTUPOBAHHBIE U HEOPUEHTUPOBAHHBIC
rpadsl. JnuHa (Bec) peOpa. BecoBas martpuma rpada. JinHa nyTH MexAy
BepmmHamMu rpada. [louck onrtumaneHOoro mytd B rpade. HauanpHas BepuimHa



(MCTOYHUK) U KOHEYHAas! BepIINHa (CTOK) B OPHEHTHPOBAHHOM Tpade. Brruncienue
KOJIMYECTBA IMyTEH B HAIIPABJICHHOM allMKINYECKOM rpade.

HepeBo. Kopenb, BepmiunHa (y3en), JucT, pebpo (myra) aepeBa. BricoTa
nepesa. [lognepeBo. Ilpumepsl ncnonbs3oBanusa AepeBbeB. [lepebop BapuaHTOB C
IIOMOILBIO JIEpEBA.

[TonsiTue MaTreMaTWyeckoW MOJAENU. 3allayd, peliaeMble C TMOMOIIbIO
MaTEMaTUYECKOro (KOMIIBIOTEPHOI0) MojenupoBaHusi. OTinure MaTeMaTuyecKon
MOJENN OT HATypHOM MOJETM U OT CJOBECHOro (JIMTEPAaTypHOIO) OMHUCAHUS
00BEKTa.

DTanbl KOMIIBIOTEPHOTO MOJICIMPOBAHMS: TTOCTAHOBKA 3aJlay, MOCTPOCHUE
MaTEMaTUYECKON MOJIETH, MpOorpaMMHas peain3aiusi, TECTUpOBaHUE, TIPOBE/ICHUE
KOMITBIOTEPHOI'O SKCIIEPUMEHTA, aHAJIU3 €r0 PE3yJIbTaTOB, YTOUHEHHUE MOJCIIH.

AJITOPUTMBI H MPOrPAMMHUPOBaHUE

Pa3pa6oTka aJropuTMoB U NporpaMmm

Pazbuenne 3amaun Ha noazamaun. CocTaBiIeHUE aITOPUTMOB M MPOTPaMM C
UCIIOJIb30BAHUEM BETBJICHUH, IMKIOB M BCIIOMOTaTEIbHBIX aJITOPUTMOB s
YOPABJICHHUS] UCIIOMHUTENIEM POOOT WM APYrMMHU HCIIOTHUTEISIMU, TaKUMH Kak
Yepemnanika, YepTEXHUK U JPYTUMHU.

Tabnuunsie BenmuuuHbl (MaccuBbl). OqHOMepHBIE MaccuBbl. CocTaBlieHUE U
OTJIaJIKa IPOrPAMM, PEATU3YIONINX TUIIOBBIE AITOPUTMBbI 0OPaOOTKH OJTHOMEPHBIX
YUCJIOBBIX MAaCCHUBOB, Ha OJIHOM W3 SI3bIKOB mporpammupoBanust (Python, C++,
[Tackans, Java, C#, llIkonbHbIN ATTOpUTMHYECKUN SA3BIK): 3aMI0JTHEHUE YUCIOBOTO
MAacCHBa CIIy4ailHBIMH YHCJIAMH, B COOTBETCTBUHU C (OPMYJIOW WK MyTEM BBOJA
YHUCEJ, HAXOXJEHUE CYMMBI 3JIEMEHTOB MAacCHBA, JIMHEHHBIA TMOUCK 3aJaHHOTO
3HaUYE€HHUsT B MAaCCHBE, TMOJACYET DJIEMEHTOB MAacCUBa, YJOBJICTBOPSIOIIMX
3aIaHHOMY YCJIOBUIO, HaXOXKJIE€HHUE MHUHUMAJIBHOTO (MaKCHMAaJbHOI'O) 3JIEMEHTa
MaccuBa. COpTUPOBKA MacCHUBA.

OO6paboTka MOTOKA AaHHBIX: BBIYHCICHUE KOJIMYECTBA, CYMMBI, CPEIHETO
apu(pMETUYECKOTO, MHHUMAIBHOTO W MaKCHMAaJbHOTO 3HAYEHUS DSJIEMEHTOB
MOCJIEIOBATEILHOCTH, YIOBIETBOPSIONUIUX 3aJAHHOMY YCIIOBHUIO.

Yupasienue

VYupasnenue. Curnan. O6patHas cBs3b. [lonydeHne curuaaoB oT HU(GPOBHIX
JAaTYMKOB (KacaHuWs, pAacCTOSHHs, CBEeTa, 3Byka u jApyroro). [lpumepst
UCIIOJIb30BAaHUSl ~ MPUHIUMINA OOpaTHOM CBS3M B  CUCTEMax  YIpaBICHUS
TEXHUYECKUMH YCTPOWCTBAMHM C TIOMOIIBIO JAaTYUKOB, B TOM YHCIE B
pPOOOTOTEXHUKE.

[Tpumepsl poOOTU3UPOBAHHBIX CUCTEM (CHCTEMa YIPABJICHHS IBWKEHUEM B
TPAHCIIOPTHOM CHUCTEME, CBapOuYHas JIMHUS aBT03aBOJa, aBTOMATU3UPOBAHHOE



yIpaBJ€HUE OTOIJIEHUEM JOMa, aBTOHOMHAsI CUCTEMA yIIPaBJIEHUS TPAHCIOPTHBIM
CPEIICTBOM U JPYTHe CUCTEMBI).

NudopmanuoHHbIe TEXHOJIOT U

DJIeKTPOHHBIE TA0IUIBI

[TonsiTne 06 >MEeKTPOHHBIX TaONHIaX. TUTIBI TaHHBIX B SUYEHKaX JIEKTPOHHOU
tabmuibl. PenaktupoBanue u QgopmatupoBaHue Tabmuil. BerpoeHHble (yHKIMU
JUIsl TIONCKAa MaKCUMyMa, MHUHUMYyMa, CYMMbl U CpeAHEro apupMeThyecKoro.
CopTupoBKa [aHHBIX B BbIJEJIEHHOM Juamna3oHe. I[locTpoeHue auarpamm
(rucrorpamMMa, Kpyrosas JuarpaMma, TodyedyHas auarpamma). BwiOop Tuna
JIarpamMMel.

[IpeoOpazoBanue dhopmyn npu konupoBanuu. OTHOCUTENbHASA, A0CONMIOTHAS
U CMEIIaHHas ajpecanus.

VYcaoBHBIE BBIYMCIEHUS B 3JEKTPOHHBIX TaOmuuax. CyMMHpOBaHUE U
noJcYET 3HAUEHUH, OTBEYAIOUIMX 3aJaHHOMY YycioBuio. OO0paboTka OOJBIINX
HaOOpOB JaHHbBIX. YHCIEHHOE MOJIETMPOBAHHUE B 3JIEKTPOHHBIX TAOIHIIAX.

NudopmanuoHHbIEe TEXHOJOTHUA B COBPEMEHHOM 00111eCTBE

Ponb nHQOpMAIMOHHBIX TEXHOJIOTHI B Pa3BUTHH SYKOHOMHUKHA MUPA, CTPAHBI,
pernoHa. OTKpbITbIE 00Pa30BATEIbHBIE PECYPCHI.

[Ipodeccun, cBsizannbie ¢ UHPOPMATUKONU ¥ UHOOPMAITMOHHBIMUA TEXHOJIOTHUSMHU:
BeO-AM3aliHEep, MPOTPAMMHUCT,  Pa3pabOTYMK  MOOWIIBHBIX  MPUIIOKEHUH,
TECTUPOBILUK, APXUTEKTOP MPOTPAMMHOIO OO€CIEeUeHHUs, CIEUUATUCT IO
aHaJIU3y JaHHbBIX, CHCTEMHBIN aIMUHUCTPATOP.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHMSA ITPOI'PAMMBI 110
NHPOPMATHUKE HA YPOBHE OCHOBHOTI'O OBLIEI'O
OBPA3OBAHUA

N3yuenne wuHbOpMaTUKA HA YpPOBHE OCHOBHOrO 0O0IIEro oOpa3oBaHUs
HaIpaBJICHO Ha JOCTM)KEHUE OOyYarOUMMMCS JTUYHOCTHBIX, METANPEIMETHBIX U
MPEAMETHBIX Pe3yJIbTaTOB OCBOCHUS COJIEpKaHUs YUYEOHOTO TIpeaMeTa.
JIMUHOCTHBLIE PE3YJIBTATHI

JInyHOCTHBIE pe3yNbTaThl HMMEIOT HANPaBIECHHOCTh HA pEIICHHE 3a7a4
BOCIIUTAHUS, PA3BUTUS U COLMATU3ALMK OOYyYArONIMXCS CPEICTBAMHU y4eOHOTO
npeamera.

B pesynbraTe u3yueHus WHPOPMATHKKA HAa YPOBHE OCHOBHOTO OOILETO
oOpazoBanusi y oOydvarorierocs 0yayT chOpMHUPOBAHBI CIEAYIONINE JINYHOCTHBIC
pEe3yJIbTaThl B YACTHU:

1) IaTpHOTHYECKOTO BOCIIMTAHMS:

[IEHHOCTHOE OTHOIIEHUE K OT€UECTBEHHOMY KYJIbTYPHOMY, HCTOPUUYECKOMY U
HAy4YHOMY HACJIeINI0, TOHUMAHUE 3HAYCHHUS MH(DPOPMATHKM KaK HAYKU B >KU3HU
COBPEMEHHOTO OOIIEeCTBa, BJIAJICHUE JOCTOBEPHON HH(pOpPMAIUEH O MEepPeqOBBIX
MHUPOBBIX W OTEYECTBEHHBIX JIOCTHKEHUSX B o0sactu HMHPOPMATUKU U
WH()OPMAIIMOHHBIX TEXHOJIOTUH, 3aMHTEPECOBAHHOCTh B HAyYHBIX 3HAHUAX O
uu(ppoBoil TpaHC(hOpMALIUU COBPEMEHHOTO OOIIECTBA;

2) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

OpHEHTalMs Ha MOpaJIbHbIE ICHHOCTH U HOPMbI B CUTyallUsIX HPABCTBEHHOTO
BbIOOPA, TOTOBHOCTh OIIEHUBATH CBOE MOBEJCHUE U MOCTYIKH, a TAK)KE MMOBEJICHUE
U TIOCTYIIKH APYTHUX JIFOJEH ¢ MO3UIIMHA HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM
OCO3HaHMSI TIOCJICICTBUM TOCTYNKOB, AaKTUBHOE HEMPUSATHE ACOLMAIbHBIX
MOCTYNKOB, B TOM uuciie B IHTepHeTe;

3) rpa:kIaHCKOro BOCIIUTAHUS:

NPEACTABICHUE O COLMAJIbHBIX HOPMAax W MPaBUIAX MEKINYHOCTHBIX
OTHOIIIEHUN B KOJUJIGKTUBE, B TOM 4YHCJIE B COLMAIBHBIX COOOIIECTBAX,
coOmro/ieHe TpaBuil OE30MAaCHOCTH, B TOM YHCIIE HABBIKOB 0€30MacHOTO
MOBEJACHUS B WHTEPHET-CPE/le, TOTOBHOCTh K Pa3HOOOpa3HOW COBMECTHOMU
NESTEILHOCTH TPHU BBHINOJHEHUU Y4E€OHBIX, IMO3HABATENBHBIX 3a7a4, CO3/aHUU
y4eOHBIX MPOCEKTOB, CTPEMJICHHE K B3aUMOINOHWMAHHUIO W B3aWMOIIOMOIIU B
npoiiecce I3TON yueOHOH JIeITeIbHOCTH, TOTOBHOCTh OIIEHUBATh CBOE MOBEJICHHUE U
MOCTYIKH CBOUX TOBApHUIIEH C TMO3UIIMUM HPABCTBEHHBIX M IMPABOBBIX HOPM C
YYETOM OCO3HAHHUS ITOCIEACTBUN ITOCTYIKOB;

4) HeHHOCTEeH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MUPOBO33PEHUYECKUX TpeAcTaBieHui 00 mHboOpManuu,
MH()OPMAIIMOHHBIX mporieccax u MH(POPMAITMOHHBIX TEXHOJIOTHUSIX,



COOTBETCTBYIOIIUX COBPEMEHHOMY YPOBHIO Pa3BUTHSA HAyKH M OOIIECTBEHHOU
MPAKTUKHU U COCTABJISIONIMX 0A30BYI0 OCHOBY /Uil IOHUMAHMSI CYIIIHOCTH HAy4YHOU
KapTUHBI MUPA;

UHTEpPEC K OOYyYEHHMIO M TO3HAHUIO, JHO0O3HATENbHOCTh, T'OTOBHOCTH U
CIIOCOOHOCTh K €aMOOOpa30BaHHIO, OCO3HAHHOMY BBIOOpPY HANPABJICHHOCTH U
YpOBHSI 00yUY€HHUS B JIaJbHEHIIIEM;

OBJIAJICHUE OCHOBHBIMM HAaBBIKAMHU HCCIIEJIOBATEIBCKON JIESITEIIbHOCTH,
YCTAaHOBKAa HA OCMBICIEHHUE OIbITa, HAOMIOJEHUH, MOCTYNKOB W CTPEMJICHUE
COBEPIICHCTBOBaTh NYTH JOCTHXKEHUS WHIAUBHUIYAJbHOTO U KOJJIEKTUBHOIO
OJIaronoMyyus;

c(hOpMHUPOBAHHOCTh MH(POPMALIMOHHON KYJIBTYpbl, B TOM YHCIIE HaBBIKOB
CaMOCTOATENbHON pabOThl C y4YE€OHBIMU TEKCTaMHU, CIPABOYHOM JHUTEPATypOH,
Pa3HOOOpa3HBIMU CPEACTBAMU MH(POPMALMOHHBIX TEXHOJOTHM, a TAaKKE YMEHHUS
CaMOCTOSTEIILHO OTPEEATh eI CBOETO 00y4YeHUs, CTaBUTh U (POPMYIMPOBATH
Juisi ce0si HOBBIE 3ajjayM B y4€0e M IMO3HABATEIBHOU JAESTENbHOCTH, Pa3BUBATH
MOTHBBI U UHTEPECHI CBOEH MMO3HABATEIILHON A TEIbHOCTH;

5) gpopmupoBaHus KyJbTYPHI 310POBbS:

OCO3HaHUE IIEHHOCTH JKW3HH, OTBETCTBEHHOE OTHOLUEHHWE K CBOEMY
3I0pOBbIO, YCTAaHOBKA Ha 3JIOPOBBIM 00pa3 XU3HH, B TOM 4YHCIE U 3a CYET
OCBOCHHMSI U COONIOZCHUS TpeOoBaHUN OE€30MacHON SKCIUTyaTalldu CPEICTB
WH(POPMAIIMOHHBIX 1 KOMMYHUKAITMOHHBIX TEXHOJIOTHIA;

6) TPy10BOI0 BOCIIMTAHMS

UHTEpeC K MPaKTUYECKOMY H3y4deHHIO0 mpodeccuit u Tpyna B cdepax
npodeccruonanbHOM NEeATEIbHOCTH, CBS3aHHBIX c nH()OPMATUKOMH,
IPOrpaMMHUPOBAHUEM W HH(POPMAIMOHHBIMU TEXHOJIOTHSIMU, OCHOBaHHBIMH Ha
JOCTHXKEHUSIX HAYKU MH(DOPMATUKU U HAYYHO-TEXHUYECKOTO MPOTpecca;

OCO3HaHHBIM BBIOOP W  TOCTPOCHHE HHJMBHUAYaJIbHOM  TpPAEKTOPUHU
oOpa3oBaHMsi W S>KM3HEHHBIX IUTAHOB C YYETOM JIMYHBIX M OOIIECTBEHHBIX
WHTEPECOB U MOTPEOHOCTEN;

7) 3K0JIOTHYeCKOr0 BOCIIUTAHMSA

OCO3HaHHWE TrI00aJbHOTO XapakTepa IKOJIOTMYECKUX MpoOJeM W MyTel ux
pemieHusi, B TOM 4YHCIE C YYETOM BO3MOXKHOCTEH HMH(POPMAIMOHHBIX U
KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH;

8) amantanum ody4yarouerocss K N3MeHSIOIIUMCH YCJIOBHSM COIMAJIBLHOM
U NPUPOTHON Cpelbl:

OCBOCHHME OOYYAIOLIMMHUCA COIMAIBHOIO OINbITa, OCHOBHBIX COI[MAIbHBIX
poJIel, COOTBETCTBYIOIIMX BEAYILIEH MAEITEIIbHOCTH BO3pacTa, HOPM W IPaBUII
0OIIECTBEHHOT'O MOBEIEHNUS, (JOPM COIMAIbHOM JKHU3HM B TPYIINAX U cOOOIIeCTBaXx,
B TOM UYHCJI€ CYIIECTBYIOIIUX B BUPTYaIbHOM MTPOCTPAHCTBE.



METAIIPEIMETHBIE PE3YJIBTATBI

MertanpenmeTHble pe3yJlbTaThl OCBOCHHSI MHPOTpaMMbl MO HH(OpPMATHKE
OTPaXalOT  OBJIAJICHUE  YHHUBEPCAIbHBIMU  Y4€OHBIMH  JCUCTBUAMU  —
II03HABATEIbHBIMUA, KOMMYHUKATUBHBIMHU, PErYJIATUBHBIMH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE eiiCTBUSA

ba3zoBble 1ornyeckue AeicTBMU:

yMEHUE ONpeNesaTh TMOHATHUS, CO3JaBaTh OO0OOIIEHUS, YCTaHABIUBATh
aHaJOruy, Kiaccu(UIMpoOBaTh, CaMOCTOSTENBHO BBIOMpPATh OCHOBaHUS U
KpUTEepUU ISl KJacCU(UKaIMK, YCTaHABIUBATh MPUYMHHO-CJIEICTBEHHbBIE CBSI3U,
CTPOUTH JIOTUYECKHE PACCYKICHHUS, JIeJ1aTh YMO3AKIIOUCHHS (MHAYKTUBHBIE,
JEAYKTUBHBIC U 110 aHAJIOTUH) U BBIBO/IBI;

YMEHHUE CO03/l1aBaTh, MPUMEHSATH W MPeoO0pa3oBbIBATh 3HAKU WM CHUMBOJIBI,
MOJIEJIM ¥ CXEMBI JIJIsl pEIIeHUs YUYECOHBIX U MMO3HABaTENIbHbBIX 33]1a4;

CaMOCTOSITENIbHO BBIOMpATh Croco0 pemnieHus: yueOHOM 3amaun (CpaBHUBATH
HECKOJIbKO BAapHAHTOB pEIICHHs, BBHIOMPATh HanOoJiee MOIXOMAIUNA C y4ETOM
CaMOCTOSITENIHO BBIJICJIEHHBIX KPUTEPHUEB).

Bba3oBble uccienoBarenbckne 1eiicTBUA:

dbopMyIUpoBaTh BOMPOCH, (DUKCUPYIOMIUE pPa3pblB MEXKIY pEaTbHbIM H
KEJIaTeIIbHBIM COCTOSTHHEM CHUTYallud, 00bEeKTa, M CAMOCTOSITEIHHO YCTAaHABIUBATH
UCKOMOE U JIaHHOE;

OLICHUBATh Ha MPUMEHUMOCTh M JOCTOBEPHOCTh MH(POPMAILIKIO, TTOIYYCHHYIO
B XO/I€ UCCJIEI0BAHNUS;

IPOrHO3UPOBATh BO3MOYKHOE JaJIbHEHIIEEe pa3BUTUE MPOLIECCOB, COOBITHI U
WX TIOCJIC/ICTBUSI B AHAJIOTUYHBIX WA CXOAHBIX CUTYalUsIX, a TaKXKe BBIJBUTAThH
MPEANOI0XKEHNs 00 UX PA3BUTUU B HOBBIX YCIOBHSIX U KOHTEKCTAaX.

Pabora ¢ undpopmaumeii:

BBISIBJISITH AeUIUT HHGOpPMALUM, JAHHBIX, HEOOXOAUMBIX HJis PelICHUS
IIOCTaBJICHHOM 3aJ1a4M;

NPUMEHSTh PA3JIUYHBIE METOJIbl, HHCTPYMEHTHI M 3alpOChl MPU MOUCKE U
orOope HMHPOpPMALMKA WM JaHHBIX M3 HCTOYHUKOB C YYETOM MPEASIOKEHHOU
y4eOHOM 3a/]a4u U 33JIaHHBIX KPUTECPUEB,;

BBIOMpaTh, aHAIM3UPOBATh, CUCTEMATU3UPOBATh W HUHTEPIPETUPOBATH
uHGOPMAITUIO PA3TUYHBIX BUIOB B (OPM IIPEICTABIICHNUS,

CaMOCTOATENIbHO  BbIOMpATh  ONTUMaJIbHYI0  (OpMy  MpeACTaBICHUS
uH(pOpMaIlMM U WIUIIOCTPUPOBATH pEIIaeMble 3a7aud HECIOXKHBIMH CXEMaMH,
JuarpaMMaMu, MHOM rpadukoil 1 UX KOMOMHALUSAMY;

OIICHUBATh HAACKHOCTHh HMHGOPMALMU 10 KPUTEPUSIM, MPEIIOKECHHBIM
yUHUTENIEM WM CPOPMYITHPOBAHHBIM CAMOCTOSATEIHHO;



3¢ (HEeKTUBHO 3aIIOMUHATH U CUCTEMATU3UPOBATH HH(OPMAITHIO.

KoMMyHHMKaTHBHBIE YHMBeEpPCAJIbHbIe YueOHbIe 1eiiCTBHA

O0menne:

COIOCTABIIATh CBOU CYXACHMS C CYKICHUSMH JPYTUX YYACTHUKOB JIMAJIOra,
0oOHapyKHUBaTh Pa3IMUME U CXOJCTBO MO3UIUH;

nyOJMYHO MPEACTABIATh PE3YNbTATHl BHIMOJIHEHHOTO OMbITa (IKCIIEPUMEHTA,
UCCIIEIOBAHUS, IPOEKTA);

CaMOCTOSITENIbHO  BbIOMpaTh (opMaT BBICTYIUIGHMS C Yy4€ToM 3ajad
IPE3EHTALUN U OCOOEHHOCTEW ayJMTOPUU U B COOTBETCTBUU C HUM COCTAaBIISATh
YCTHBIE€ U TUCbMEHHBIE TEKCTHI C UCTOJIB30BAHUEM WILTIOCTPATUBHBIX MATEPUATIOB.

CoBMecTHAasl 1eATEJbHOCTD (COTPYAHUYECTBO):

NOHUMAaTh M HCIIOJIb30BATH MPEUMYIIECTBA KOMaHIAHOW W MHAWBUIYAJIBHON
paboThl MpH pELIeHUMH KOHKPETHOW MpoOJeMbl, B TOM 4YHCIE IpPU CO3JaHHUU
MH(POPMALIMOHHOT O IPOAYKTA;

OPUHUMATh 1I€JIb COBMECTHOW WH(OPMAIIMOHHOW NEATEIbHOCTU MO cOopy,
oOpaboTke, mepemade, QopManuzanuu WHGOpPMAIUK, KOJIJICKTUBHO CTPOUTH
JeNCcTBUS MO €€ JOCTHKEHMIO: paclpeeNiaTh pOoJid, JOTOBapUBAThC, 00CYXKAATh
IPOLIECC U PE3YJILTAT COBMECTHOM pabOThI;

BBINIOJIHATH CBOIO 4YacTh paboThl ¢ HMH(oOpManuend Wi HHPOPMALMOHHBIM
OPOIYKTOM, AOCTUTrasi KaueCTBEHHOIO pPe3yJibTaTa IO CBOEMY HANpPABICHHUIO U
KOOPJMHUPYSI CBOM JEUCTBHS C IPYTUMU WICHAMH KOMAaH/IbI;

OLIEHMBATh KaueCTBO CBOETO BKJIaJla B 0OLIMI1 HHPOPMAIIMOHHBIN MPOIYKT MO
KpUTEPUSIM, CaMOCTOSATEJIEHO c(OopMyJIMPOBAHHBIM Y4aCTHUKaMU
B3aUMOJICUCTBUS;

CpPaBHUBATh pE3YyJbTaThl C HMCXOJHOM 3aJayeil W BKJIaJ KaXJAOro YjeHa
KOMaH/Abl B JOCTWKEHHE pe3yJbTaToOB, pa3leiiiTh c(epy OTBETCTBEHHOCTH U
IPOSBJIITH TOTOBHOCTH K MPEIOCTABICHUIO OTYETA IIEPE IPYIIION.

PeryisiTuBHBIE YHUBEPCAJbHbIE YUeOHbIE [1eiiCTBUSA

Camoopranusanus:

BBISBJISITh B JKM3HCHHBIX M YYEOHBIX CHUTYyaIlUsX IpoOJieMbl, TpeOyromue
pelieHus;

OpPUEHTUPOBATHCA B PA3IUYHBIX MOAXOAaX K NPUHATUIO PELICHUM
(MHAMBUIyaTbHOE IPUHATHUE PELICHUM, IPUHITUE PEIICHUN B TPYIINeE);

CaMOCTOSITEJIbHO COCTaBJISITh AJTOPUTM PEIICHUs 3ajaud (MW €ro 4acTh),
BBIOMpaTh CIOCO0 peIlIeHUs] yueOHOH 3aauu ¢ y4ETOM HUMEIOIIUXCA PECYpPCOB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTUpPOBaTh IIpeiJjiaraéMbleé BapUaHTbI
peLIeHU;



COCTABJISITh IUIAH JEHCTBHM (IUIaH peaju3ali HAMEYEHHOIO ajlropuTMa
pElIeHUs1), KOPPEKTUPOBATh MPEAJIOKEHHBIM aIrOPUTM C YYETOM IOTYUYEHMS
HOBBIX 3HAHUM 00 U3y4aeMOM OOBEKTE;

Jenatb BBIOOpP B YCIOBUSAX NPOTUBOPEUYMBOM HHPOpManuu | OpaTh
OTBETCTBEHHOCTb 32 PEILLCHHUE.

CaMOKOHTpPOJIb (pediekcusi):

BJIAJIETh CIIOCOOAMHU CAaMOKOHTPOJISl, CAMOMOTHUBALIUU U PEPIICKCUU;

JIaBaTh OLIEHKY CUTYAlIMH U MpeAJiaraTh IUIaH €€ U3MEHEHUS;

YUHUTBIBATh KOHTEKCT U MPEABUIAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh
OpU peueHur ydyeOHOW 3ajaud, aJanTHpOBaTh pEIICHHE K MEHSIOIUMCS
00CTOSITENLCTBAM;

OOBSACHATh  NPUYMHBI  JOCTHXKEHUS  (HEHOCTHMKEHHUS)  pe3yJIbTaToB
UH(OPMAIMOHHOW JI€ATEIbHOCTH, JaBaTh OLEHKY NPUOOPETEHHOMY ONBITY, YMETh
HaXOJUTh NO3UTUBHOE B ITPOU3OLLIEAIIEH CUTYalllN;

BHOCHUTb KOPPEKTUBBI B JESATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB,
MU3MEHUBIINXCS CUTYalUH, YCTAHOBJIEHHBIX OIIMOOK, BOSHUKILINX TPYIHOCTEH;

OLICHUBATh COOTBETCTBHUE PE3YJIbTaTa LEIH U YCIOBHSIM.

IMOUMOHAIbHBIN HHTEJLJIEKT:

CTaBUTH c€0s1 HA MECTO APYroro 4ejaoBEeKa, HOHMMAaTh MOTHUBBI U HAMEPEHUS
JPyroro.

IIpunsiTue cedst M APyrux:

0CO3HaBaTh HEBO3MOKHOCTb KOHTPOJIMPOBATH BCE BOKPYT JIaXK€ B YCIOBHUSAX
OTKPBITOTO JOCTyMa K JII0OBIM 00bEMaM HHGOpMaIUK.

HNPEJMETHBIE PE3YJIBTATHI

K xonmy oOyuyenuss B 7 kjacce y oOydaromierocs OyIyT CQOPMUPOBAHBI
CJICTYIOIINE YMCHHUS:

MOSICHATD Ha npuMepax CMBICTT MOHATUN «uH(pOopManms»,
«MH()OPMAIIMOHHBI  Tpolecc», «oO0paboTka  HHPOpMAIUN»,  «XpaHEHUE
uHbopMaIny, «Iepenada nHHOPMAITHI;

KOIUPOBAaTh M JICKOJAUPOBATH COOOIIEHUS 10 3aJaHHBIM IpaBUJIaM,
J€MOHCTPHUPOBATh MOHUMAaHHE OCHOBHBIX MPHHIIMIIOB KOAUPOBAHMS WH(MOpMALIUN
pa3IMYHON MPUPObI (TEKCTOBOM, Tpa)MuecKo, ayIuo);

CpaBHMBATh MJIMHBI COOOIIEHUH, 3aMHUCAaHHBIX B pPAa3lIMYHBIX aiaBUTaX,
ONEepUpPOBaTh €IMHULAMU H3MEpEeHHs] HH(OPMALMOHHOTO 00BEMA M CKOpPOCTHU
nepenayu JaHHbIX;

OLICHWBAaTh W CPaBHHUBATh pa3MepPhl TEKCTOBBIX, TpaUUYEeCKHX, 3BYKOBBIX
(aiinoB u BUACO(DailNIOB;



IPUBOJUTH TPUMEPHl COBPEMEHHBIX YCTPOMCTB XpaHEHUs U Tepenayu
uH(pOpMaIH, CPABHUBATh UX KOJWYECTBEHHBIE XapaKTEPUCTUKH;

BBIICNIATh OCHOBHBIC 3Tallbl B MUCTOPHHM W TOHUMATh TEHACHIIUH Pa3BUTHS
KOMITBIOTEPOB U MTPOTPAMMHOTO 00ECIICUEHUS;

MOJIy4aTh M UCIOJIb30BaTh HH(MOPMAITUIO O XapaKTEPUCTUKAX TIEPCOHATHLHOTO
KOMITBIOTEpa U €r0 OCHOBHBIX 3JeMEHTax (MpoIleccop, OMepaTHBHAS MaMSTh,
JOJITOBPEMEHHAS TIaMsTh, YCTPOMCTBA BBOIa-BhIBOJIA);

COOTHOCUThH XapaKTEPUCTHKU KOMIIBIOTEPA C 3aJa4aMH, PEIIaeMbIMH C €Tro
IOMOIIIBIO;

OpUEHTHUPOBAThCS B HEPAPXUUYECKOW CTPYKType (HalIoBOl CHCTEMBI
(3aruchiBaTh ToJIHOe UM (aitma (kartamora), myTh K (ainy (kaTtajory) Io
UMEIOIIEMYCsl OMMCAaHUIO (aMIOBOM CTPYKTYpPHI HEKOTOPOTO WHGOPMAIMOHHOTO
HOCUTEJS);

pabotatb C (HaiiJIOBOM CHUCTEMON TMEPCOHAIBHOTO KOMIIBIOTEpa C
UCIOJIb30BaHUEM Tpaduueckoro uHTep(deiica, a UMEHHO: CO3/1aBaTh, KOMMPOBATH,
nepeMelarb, NepeuMEeHOBbIBATh, YJAIATh U apXMBUPOBATh (ailibl U KaTajoru,
UCIIOJIB30BaTh aHTUBUPYCHYIO MPOTPaAMMY;

MIPEJICTABIIATh PE3YJIBTATHl CBOCH JCATEIHPHOCTU B BUAC CTPYKTYPHUPOBAHHBIX
WLUTIOCTPUPOBAHHBIX JJOKYMEHTOB, MYJIbTUMEIUNHBIX TTPE3CHTAIINI;

uckarb uHpopmaiuio B MlHTepHere (B TOM 4Yucie, MO KIIOYEBBIM CIOBaM, IO
N300PKCHUIO), KPUTHYCCKH OTHOCUTHCS K HaWJIEHHON MH(pOpMAIMH, OCO3HaBas
OMACHOCTh JUISl JIMYHOCTH ¥ OOIecTBa PACIpPOCTPaHEHHs] BPEJOHOCHOU
uH(OpMAITH, B TOM YHUCJIE SKCTPEMHUCTCKOTO M TEPPOPUCTUIECKOTO XapaKTEPa;

MOHUMATh CTPYKTYPY aJpecoB BEO-PECypCOB;

UCIIOJIb30BaTh COBPEMEHHbBIE CEPBUCHI HHTEPHET-KOMMYHUKAIIHM;

coOmo1aTh TpeOoBaHMs O€30MACHOM AKCIUTyaTallid TEXHUYECKHX CPE/ICTB
WH()OPMAITMOHHBIX W KOMMYHHUKAIIMOHHBIX TEXHOJOTHUH, COONIOAaTh CETEeBOU
ITUKET, 0a30Bble HOPMBI WH()OPMAIMOHHOW OSTUKU W TpaBa Mpu padboTe ¢
MPUIOKEHUSIMU Ha JIOOBIX yCTpoiicTBax U B MHTepHeTe, BbIOUpaTh Oe30macHbIe
CTpaTeruu MOBEJCHUS B CETH;

NPUMEHATh METOABl TPOMUIAKTUKHA HETAaTUBHOTO BIIMSHHUS  CPEJCTB
WHOOPMAITMOHHBIX M KOMMYHHUKAIIMOHHBIX  TEXHOJIOTHMH  Ha  370pPOBbE
MIOJIb30BATES.

K xonmy oOyuenuss B 8 kJjacce y oOyuwaromerocs OyAayT cPOpMHUPOBAaHBI
CJIETYIOIINE YMEHHUS:

MOSICHAT,  HA  TpUMEpaxX  pa3iuuusg  MEXAY  MO3UIMOHHBIMH U
HETIO3UIIMOHHBIMHA CUCTEMaMH CUUCIICHUS;



3amuChiBaTh W CpaBHHBaTh Leible uyucina or 0 mo 1024 B pa3inyuHbIX
MO3UIMOHHBIX CHCTeMaxX CYHUCIeHHUs (C OCHOBaHUAMH 2, 8§, 16), BBINOIHATH
apu(pMeTHYecKre ONepaly HaJl HUMU;

pPacKpbIBaTh CMBICJ TMOHSTHUH «BBICKA3bIBAHHE», «JIOTHYECKas Omepaius,
«JIOTUYECKOE BBIPAKEHUEY;

3alUChIBATh JIOTUYECKHE BBIPAKEHUS C HCHOJb30BAHHEM IU3BIOHKIIUH,
KOHBIOHKIIMU W OTPHUIIAHUSI, ONPEJSsATh UCTUHHOCTh JIOTMUECKUX BBIPAKEHUH,
€CJIM M3BECTHBI 3HAYEHHS] UCTMHHOCTU BXOJAIIMX B HETr0 MEPEMEHHBIX, CTPOUTH
TaOIUIBI ICTUHHOCTH JIJIsl TOTUYECKUX BBIPAKECHUM;

pacKpbIBaTh CMBICI MOHATHI «UCIIOJHUTEIbY», «AJITOPUTMY, «IIpOrpamma,
MOHUMAs Pa3HUILY MEXK]y YIOTPEOJICHUEM 3THX TEPMUHOB B OOBIJIEHHOM peur U B
uH(pOpPMaTHKE;

ONKCHIBATh AJITOPUTM PEIICHUS 33aJaud Pa3Iu4YHBIMU CIOCOOaMH, B TOM
quciie B BUe OJI0K-CXEMBbI;

COCTaBJIISATh, BBIIIOJIHATh BPYUYHYIO U Ha KOMITBIOTEPE HECIOKHBIE AIITOPUTMBI
C HCIOJb30BAaHUEM BETBICHUM WM LUKIOB [Jis YIPABICHHUS HCIIOJIHUTEISIMH,
takuMu kak PoOot, Uepenaiika, YepTExKHUK;

UCIIOJIb30BaTh KOHCTAaHThl U MEPEMEHHBIE PA3JIMYHBIX THUIOB (YHUCIOBBIX,
JIOTUYECKUX, CUMBOJIbHBIX), @ TAKXKE€ COAEPIKAIINE UX BBIPAXKEHUS, UCHOJIb30BATh
omnepaTop MpUCBauBaAHMUS;

UCIIOJIb30BaTh MPHU pa3pabdOTKe MporpamMM JIOTUYECKHE 3HAYEHUs, Orepaiuu
U BBIPAXKEHUS C HUMU;

aHAJIM3UPOBATh MPENIOKEHHBIE AITOPUTMBI, B TOM YHUCJIE ONPEIENATh, KAKUE
pe3yJIbTaThl BO3MOKHBI MPU 3aJJaHHOM MHOKECTBE UCXOJIHBIX 3HAUCHHII;

co3laBaTh U OTJAXWBaTh MPOrpaMMbl Ha  OJHOM M3  SI3BIKOB
nporpammupoBanusi  (Python, C++, [Ilackanb, Java, C#, IlIkonbHbii
AnroputmMudeckuil S3bIK), peaqu3yIollMe HECI0XKHbIE aJIrOPUTMBI 00pabOTKU
YUCJIOBBIX JAHHBIX C HKCIOJIb30BAHHEM IIMKJIOB W BETBJICHUW, B TOM YHCIIE
peanu3yronme IpoBEpKy AEIMMOCTH OJHOTO LEJOr0 Yucia Ha APyroe, IpoBEPKY
HATYpaJbHOTO YKCIa HA IPOCTOTY, BbIACNICHUS HU(P U3 HATYPAIBHOTO YUCIIA.

K xonmy oOydyenuss B 9 kuacce y oOydaromerocs OyIyT CQOpPMUPOBAHBI
CIICIYIONINE YMCHUS:

pa3OuBaTh 3a/Jaud Ha IOJ3aJa4l, COCTAaBJIAThH, BBIMOJIHATH BPYYHYIO M Ha
KOMITBIOTEPE HECJIOKHBIC AJITOPUTMBI C MCTIOJB30BAaHUEM BETBJICHHM, ITUKIOB U
BCIIOMOTATEIBHBIX AJTOPUTMOB [JISl YIPABJICHHUS] WCIOJHUTEISIMU, TaKUMHU Kak
Po6ot, Uepenamika, UepTéxHuK;

COCTaBJISITh M OTJAXHUBATh MPOTrPaMMBbI, PEaTU3yIONINE THITOBBIC aJITOPUTMBI
00paOOTKM YHCIIOBBIX TOCJIEIOBATEILHOCTENH WM OJHOMEPHBIX YHCIIOBBIX
MacCUBOB (TTOMCK MaKCHMYMOB, MUHUMYMOB, CYMMBI WUJIH KOJTUYECTBA JIEMEHTOB



C 3aJlaHHBIMM CBOMCTBaMM) Ha OJHOM U3 SI3bIKOB MporpammupoBanus (Python,
C++, [Tackansb, Java, C#, llIkonbHBI ANTOPUTMUYECKUN SI3BIK);

pacKkpbIBaTh CMBICJ TOHATHH «MOJEIbY, «MOACIUPOBAHUEY», OMPEACISIThH
BUJIBI MOJEJICH, OLIEHUBATh aJICKBATHOCTh MOJIENIA MOJEIUPYEMOMY OOBEKTY U
LEJISIM MOJIETTUPOBAHUS;

UCIIOJIb30BaTh Tpadbl U JIEPEBbsS IJIsi MOJCIMPOBAHUA CHCTEM CETEBOM U
UepapXUUECKON CTPYKTYPbI, HAXOAUTh KpaTuaniliuii myTh B rpade;

BBIOMpATh CIIOCOO MPEICTABICHUS TAHHBIX B COOTBETCTBUU C MOCTABJICHHOM
3amauedt  (TaOnMIBI, CXeMbl, TrpaduKH, JTUArpaMMbl) C HCIIOJIB30BAHUEM
COOTBETCTBYIOIIHMX MTPOTPAMMHBIX CPEACTB 00PaOOTKM JAaHHBIX;

UCIIOJIb30BaTh  AJIEKTPOHHbIE TaOMMIBI it  00paOOTKM, aHamu3a |
BU3yaJIM3alliM YKMCJIOBBIX JAHHBIX, B TOM YHCJE C BBIJEJICHUEM JHara3oHa
TaOIUIBI U YTIOPSAI0YMBAHUEM (COPTUPOBKOI) €T0 JIIEMEHTOB;

CO371aBaTh W MPUMEHSTH B DJIEKTPOHHBIX TaOIHUIaX (OPMYIIBI 11T PACYETOB C
UCIIOJIb30BAaHUEM BCTPOCHHBIX apupMeTHdecKux (QYyHKIHN (CyMMHpOBaHUE U
o/ICYET 3HaYEHUH, OTBEYAIOIIMX 33JIaHHOMY YCJIOBHIO, CpeliHee apu(hMeTUYECKOE,
MMOMCK  MaKCUMaJbHOTO M  MHHHUMAQJIBHOTO  3HA4YE€HHS),  aOCOIIOTHOM,
OTHOCUTEIBHOM, CMEIIAHHOMW aJIpecalliy;

UCIIOJIb30BaTh DJIEKTPOHHBIE TAOIMIIBI JUISI YUCICHHOTO MOJICIMPOBAHUS B
MPOCTHIX 33/1a4ax U3 Pa3HbIX MPEAMETHBIX 00JIacTeH;

UCIIOIb30BaTh ~ COBPEMEHHBIE  MHTEpPHET-CEPBUCHI (B TOM  YHCIIE
KOMMYHHUKAIIMOHHBIE ~ CEPBHUCHI, OOJAYHbIE XpaHWJIUIIA JAaHHBIX, OHJIAMH-
IporpaMMbl (TEKCTOBBbIE M TpadUyecKue peaakTopbl, Cpeabl pa3padOTKH)) B
y4eOHOM M MOBCEIHEBHOM JICITCIIHHOCTH;

NPUBOJUTH TPUMEPHI HCIOJB30BAHUSA T€OMH(DOPMAIMOHHBIX CEPBUCOB,
CEpPBUCOB TOCYJApCTBEHHBIX YCIYT, 00pa30oBaTelIbHBIX cepBUCOB MHTepHeTa B
y4eOHOM 1 MOBCEIHEBHOU JIEITEIILHOCTH;

UCIIONb30BaTh  Pa3iWYHbIE  CPEACTBA  3aIIUTBl  OT  BPEAOHOCHOTO
IPOrpaMMHOTO  OOEeCreYeHus, 3allUIaTh MEePCOHAIBHYI0 HHPOPMALUIO OT
HECAHKIIMOHUPOBAHHOTO JIOCTYIA U €ro MOCJIEICTBUM (pa3rialieHus, MOJAMEHBI,
yTpaThl JIaHHBIX) C YYE€TOM OCHOBHBIX TEXHOJIOTHYECKMX M  COLMAIbHO-
MCUXOJIOTUYECKUX  aCMEKTOB  UCIOJb30BaHUsi ceth  MHTepHer  (ceTeBas
AHOHUMHOCTb, IIUPPOBOH CJIE/, AyTEHTUYHOCTh CYOBEKTOB U PECYPCOB, OMACHOCTh
BPEJIOHOCHOTO KO/IA);

pacro3HaBaTh MOMBITKUA U MPEIyPEXAaTh BOBJICUCHHUE Ce0sl M OKPYKAIOIINX
B JICCTPYKTUBHBIE U KpUMHHAIbHBIE ()OPMBI CETEBOM aKTUBHOCTU (B TOM YHUCIIE
KUOEepOyITHHT, (PUILIKHT).



TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIACC
Kosan4yecTBo yacoB DIeKTPOHHDIE
HauMeHoBaHue
Ne (mudposbie)
pa3iesioB U TeM Kontpoabnbie | IlpakTuueckue
n/n Bcero oOpa3oBaTe/ibHbIE
NMPorpamMmbl padoThI padoThI
pecypchbl
Pasznea 1. lludposasi rpamoTHOCTH
Komnsrorep —
11 YHUBEPCAIBHOE ) bubmuoreka [{OK
' yCTpOCTBO 00paboTKH https://m.edsoo.ru/7f41646e
JTAHHBIX
bubnuoreka [JOK
1.2 [Iporpa a e 4
POTPAMMET H JlanHbL https://m.edsoo.ru/7f41646¢
bu6mmoreka [JOK
1.3 Komnsrorephsie ce 2
MIBIOTEpHEE cotit https://m.edsoo.ru/7f41646¢
Hroro no paszneny 8

Paspnen 2. Teopernueckue 0CHOBbI HHPOPMATHKHU

WNndopmanus u
2.1 UH(POPMALIMOHHBIE 2 Bubmmorexa LIOK
' pMant https://m.edsoo.ru/7f41646e
IPOIIECCHI
57 [IpencraBnenue 9 bu6nuorexa [IOK
. UHpOpMALIUU https://m.edsoo.ru/7f41646e

Wroro no pazaeny

11

Pa3nea 3. UngopMannoHHbIe TEXHOJIOTHH

3.1 TekcToBbIE JOKYMEHTHI

6

bu6mmoreka [IOK
https://m.edsoo.ru/7f41646¢
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KomneroTepHnas

bu6mmorexa [JOK

32 4
rpaduka https://m.edsoo.ru/7f41646¢
13 MynbTuMeuiiHbIE 3 bub6nuorexa LIOK
' MPE3CHTALlNU https://m.edsoo.ru/7f41646¢
Uroro no pazaeny 13
PesepBHOE Bpemst 2
OBUIEE KOJIMYECTBO 34

YACOB II0 ITPOTPAMME



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

8 KVIACC

KoanuyecTBO 4acos

DJIEeKTPOHHbIE
HaumenoBanmue
Ne (uu¢posbIe)
pa3aesioB U TeM Koutpoasnbie | IlpakTuueckue
n/n Bcero oOpa3oBaTe/ibHbIEC
NpOrpamMmbl padoThI padoTsbI
pecypcsl
Pa3nea 1. Teopernueckue 0CHOBbI HHPOPMATHKH
bu6nmoreka [JOK
1.1 C 6 1
HCTEMBL CAMCICHITE https://m.edsoo.ru/7f418516
12 DJIEMEHThI 6 1 bubmuoreka [JOK
' MaTeMaTHYECKON JIOTHKH https://m.edsoo.ru/7f418516
Uroro no pazaeny 12
Pa3nes 2. Anroput™Mbl 1 NIpOrpaMMHpoOBaHHe
Hcnonaurenu n
)1 AJTOPUTMBI. 10 | bubnuorexa [JOK
' AJIropuTMHUYECKHE https://m.edsoo.ru/7f418516
KOHCTPYKILUHU
bu6mmorexa [IOK
2.2 s 9
SPIK HIPOTPaMMUpOBAHHA https://m.edsoo.ru/7f418516
bu6mmoreka [IOK
2.3 A 2
HATHS IITOpHTMOB https://m.edsoo.ru/7f418516
Uroro no pazaeny 21
PesepBHOE Bpems 1
OBUIEE KOJIMYECTBO
- 34 3 0

YACOB IIO ITPOTPAMME



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

9 KJIACC

KoaunvecTBo yacos D1eKTPOHHBIE
HaumenoBanmue
Ne (uudposbIe)
pa3aesioB U TeM Kontpoabnbie | IlpakTuueckue
n/n Bcero oOpa3oBaTe/ibHbIE
NpOrpamMmbl padoThI padoThI
pecypchbl
Pa3nea 1. [lu¢gpoBasi rpaMoTHOCTH
['moGayibHAs ceTh
11 HHurepHer u cTpareruu 3 bu6nuorexa [IOK
' 0€e30I1acHOro https://m.edsoo.ru/7f41a7d0
MIOBEJICHUS B HEM
Pabota B Bu6 10K
noIMoTeKa
1.2 MH(pOpPMaAITMOHHOM 3
opua https://m.edsoo.ru/7f41a7d0
MIPOCTPAHCTBE
Wroro no pazneny 6

Pa3nea 2. Teopernueckne 0CHOBbI HH(POPMATHKH

21 MonenupoBaHue Kak 2 | bubmuorexa [IOK
' METOJ IO3HAHUSA https://m.edsoo.ru/7f41a7d0
Hroro no paszneny 8
Pa3zpnen 3. AlroputMbl ¥ IporpaMMHUpOBaHue
Pazpabotka
3.1 alITOPUTMOB U 6 1 bubmmorera [JOK
' p https://m.edsoo.ru/7f41a7d0
nporpamm
bubmuoreka [{OK
32 Yupanieie 2 https://m.edsoo.ru/7f41a7d0
Hroro no pazneny 8



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

Pasnen 4. UndpopmanmoHHbIe TEXHOJIOTHH

41 DIEKTPOHHBIE 10 bu6mmoreka [JOK
' TaOJIULBI https://m.edsoo.ru/7f41a7d0
NudopmarnmonHbie
47 TEXHOJIOTHH B 1 bu6mmoreka [IOK
' COBPEMEHHOM https://m.edsoo.ruw/7f41a7d0
o0riecTBe
Uroro no pazaeny 11
PesepBHOE Bpems 1
OBILEE KOJIMYECTBO 34

YACOB 110 ITPOTPAMME



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

IHOYPOYHOE IIVTAHUPOBAHUE

7 KIIACC
KosuuecTso yacon DJIeKTPOHHbBIE
Ne Tema ypoka Kontposbubie | IlpakTuueckue uH(ppoBLIe
n/n Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Kommnsrorep — yHuBepcanbHOe
BBIYUCIIMTENIBHOE YCTPONCTBO,
1 aboTaroliee 1o nporpamMmme 1 bubmmoreka LIOK
P Hl porp i https://m.edsoo.ru/8a1521d2
TexHnuka 6€30MacHOCTH U MpaBUIIa
paboThl HA KOMIIBIOTEPE
) HcTopus u coBpeMeHHbIE | bubmuoreka [IOK
TEHJICHIIUU PA3BUTHUsI KOMIIBIOTEPOB https://m.edsoo.ru/8al523ee
[TporpammHoe obecnieueHue
3 koMmrmbtoTepa. [IpaBoBas oxpana 1 bubmmorexa LIOK
pa- 1P P https://m.eds0o.ru/8a152826
MporpamMM U JaHHBIX
4 ®daiinel 1 nanku. OCHOBHbBIE 1 bubmuorexa [JOK
ornepauuu ¢ (ailiaMu 1 nankaMmu https://m.edsoo.ru/8al52a74
ApxuBanus JaHHBIX.
5 Hcnonws3oBanne nporpaMm 1 bubmmoreka LIOK
porp https://m.edsoo.ru/8alS2cfe
apXUBaTOpPOB
6 KomnbtotrepHsie BUPYCHI 1 1 bubnuoreka [IOK
AHTUBUPYCHBIE POTPAMMBI https://m.edsoo.ru/8al5274
7 Komnsrorepnsie cetu. [lonck 1 bubnunorexa [JOK
uHpopmanuu B cetu MHTEpHET https://m.edsoo.ru/8a153244
2 CepBHCHI HHTEPHET-KOMMYHHUKALIUN. | bubnuoreka [JOK

CerteBoli aTuket. CTpareruu

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€30I1aCHOTO TOBEACHUS B

rpaduyecKuX JaHHBIX IS
pacTpoBOro U300pasKeHUs

HNutepuere
Bbu6mmorexa [JOK
9 WNudopma aHHbIE
HOpMaI 1 MAHHEI https://m.edsoo.1u/8a161966
bu6morexa [JOK
10 Nudopmanno € mmporecc
HOPMAIHOHHEIE POLECCE! https://m.edsoo.ru/8al6le2a
Pa3nooOpa3zue S3b1K0B U anaBUTOB.
11 EctectBennblie u popmanbHbie bubmmorera LIOK
P https://m.edsoo.ru/8al61fec
SI3BIKU
BOWYHBIN aJIpaBuT.
12 ﬁ €00 asoBajl)/Ie mro0oro andasuta bubmmorexa LIOK
beobp https://m.edsoo.1u/8a162186
K JIBOUYHOMY
[IpencraBienue naHHbIX B
13 K(fMHBIOTe € KaK TEKCTOB B bubmmorexa LIOK
P https://m.edsoo.ru/8a162316
JBOMYHOM ali(haBUTE
14 Enununbr usmepenus nadopmanuu bubnuorexa [JOK
U CKOPOCTH TIepeauYn JaHHBIX https://m.edsoo.ru/8a16249c¢
KonupoBanue TekcToB.
15 PaBHOMEpHBIE 1 HEpABHOMEPHBIE bubmorexa LIOK
P p p https://m.edsoo.ru/8a1625f0
KOJIbI
16 Jlekomuposanne C?O6m€:HHH' https://m.edsoo.ru
WNudopmannoHHblif 00bEM TEKCTa
17 [udposoe npencrapicHue bubnuoreka [IOK
HETIPEPBIBHBIX TaHHBIX https://m.edsoo.ru/8a162848
Koauposanue npera. Ouenka
18 nH(pOopManMOHHOTO 00BEMA bubnuorexa [JOK

https://m.edsoo.ru/8al1629ec



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

bu6mmorekxa [IOK

19 K
OApOBAaRHE SByka https://m.edsoo.ru/8al162b72
PezepBHublii ypok «KoHTponbHas
" bubnuorexa [JOK
20 pabora o Teme "lIpencraBnenue
" https://m.edsoo.ru/8al162d02
nHpopmaruu'"»
TekcToBbIE JOKYMEHTHI, UX BBOJ U
21 €TAKTUPOBAHHUE B TEKCTOBOM bubmmorexa [IOK
pelt P https://m.edsoo.ru/8al62e7e
mporeccope
2 dopmaTHpOBaHUE TEKCTOBBIX bubnuoreka [IOK
JIOKYMEHTOB https://m.edsoo.ru/8al62fe6
7 [TapameTpsl crpanuipl. CIUCKU U bubnuoreka [IOK
TaOIULIBL https://m.edsoo.ru/8a1632d4
24 BcTaBka HETEKCTOBBIX OOBHEKTOB B bu6morexa [JOK
TEKCTOBBIE TOKYMEHTHI https://m.edsoo.ru/8al1632d4
NHurennexryanbHble BO3MOKHOCTH
25 COBPEMEHHBIX CUCTEM 00pabOTKH https://m.edsoo.ru
TEKCTOB
O00011IeHIE U CUCTEMATHU3AIIUS
26 3HaHUM 1o TeMme « TekcToBbIe bubmmorexa [TOK
https://m.edsoo.ru/8al635¢2
JIOKYMEHTBD
7 I'padmueckuii penakrop. Pactpossie bubnuorexa [JOK
PUCYHKH https://m.edsoo.ru/8a163874
)3 Omnepanuu pe1akTUPOBAHUS bubnmorexa [JOK
rpa@u4ecKux 00BEKTOB https://m.edsoo.ru/8a1639d2
bu6mmoreka [JOK
29 Bekropnas rpaguxa
KTOpHas rpagu https://m.edsoo.ru/8al163b30
30 O06001IeHNEe U CUCTEMATU3ALIHS bubmuoreka [JOK

3HaHui 1o reme «KomrbrorepHas

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



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

rpadukay». [IpoBepounas padota /
Bcepocculickas npoepoyHas
pabora

PesepBHeIil ypok. O600ICHHE 1

31 CUCTEMATH3aIlUs 3HAHHUH / | bubmuoreka [JOK
Bcepocculickas npoepoyHas https://m.edsoo.ru/8a164828
pabora

1 IToaroroBka MyJIbTUMEIUITHBIX 1 bubnuoreka [IOK
MpEe3EHTaLHI https://m.edsoo.ru/8al642c4
JloGaBieHue Ha ciiaig

33 ayJIUOBHU3YaJILHBIX JaHHBIX 1 bubmmorexa TOK

YA Y a ’ https://m.edsoo.ru/8al64472
aHUMAallUU U TUIEPCCHUIOK
O06001IeHrEe ¥ cUCTEMAaTU3aIUI

. . bu6mmoreka [{OK
34 3HaHUM MO TeMe «MyJIbTUMETUHbIC 1
https://m.edsoo.ru/8a164652
MIPE3CHTALINI
OBIIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME



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

8 KVIACC

KoanuecTBo 4yacoB

DJIEKTPOHHbBIE
Nen/m | Tema ypoka Kontpoiabnbie | IlpakTHueckue unGponyie
Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcebl
| Heno3unnonHble ¥ MO3UIIMOHHBIE CHCTEMBI | bubmuoreka [JOK
CUHMCIICHUS https://m.edsoo.ru/8a1649¢0
bu6nuoreka [JOK
2 PasBepuyrag hopMa 3amucu gucia 1
pHY (bop https://m.edsoo.ru/8al64ba2
JIBonYHAas cHCTEMa CUUCIICHUS.
3 Apudmernueckre onepanum B JBOUIHON 1 bubmmorexa LIOK
p patl A https://m.edsoo.ru/8a164d96
CUCTEME CUUCIICHUSA
4 BoceMmepuaHasg cucteMa CUHCICHUS 1 bubnnorexa [IOK
p https://m.edso00.ru/8a165296
5 IlecTHagnaTepudHast CUCTEMA CUUCICHUSI 1 buGnnorexa [IOK
atep https://m.edsoo.ru/8a16549¢
6 O06001IeHNE U CUCTEMATU3AIIMS 3HAHUH 10 | bubmuoreka [JOK
TeMe «CHUCTEMBI CUUCICHUSD) https://m.edsoo.ru/8a16564c
7 Jlornueckue BBICKA3bIBAHUS 1 Bubmorexa TOK
https://m.edsoo.ru/8al657fa
8 Jlornueckue onepanuu «my, «KUIN, «HE» 1 Bubmorexa IOK
pal ’ ’ https://m.edsoo.ru/8al65b56
9 Onpenenenrne UCTUHHOCTH COCTaBHOTO 1 bubnuoreka [IOK
BBICKA3bIBAHUA https://m.edsoo.ru/8al165¢f0
10 Ta0auuel UICTUHHOCTH 1 https://m.edsoo.ru
bub OK
11 Jlornaeckue 31eMeHTBI 1 ubsmorexa I1

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



https://m.edsoo.ru/8a1649e0
https://m.edsoo.ru/8a164ba2
https://m.edsoo.ru/8a164d96
https://m.edsoo.ru/8a165296
https://m.edsoo.ru/8a16549e
https://m.edsoo.ru/8a16564c
https://m.edsoo.ru/8a1657fa
https://m.edsoo.ru/8a165b56
https://m.edsoo.ru/8a165cf0
https://m.edsoo.ru/8a165e94

Kontponbnas paboTa mo TemMe « 3IeMeHThI

bu6mmoreka [{OK

12
MaTE€MaTHYECKOU JIOTUKN https://m.edsoo.ru/8al78c38
13 ITonstTue anropurMma. Mcnonuurenu bu6nuoreka [IOK
aIrOpUTMOB https://m.edsoo.ru/8a17949¢
14 CgoiicTBa anroputma. CriocoOsl 3anucu bubmuorexa [JOK
ajaropuTMa https://m.eds00.ru/8a179606
15 AnroputMHAYecKasi KOHCTPYKIUS https://m.edsoo.ru
«clieloBaHuey. JINHEWHBIN anropuTm
16 AnropurMuyecKkas KOHCTPYKLUS https://m.edsoo.ru
«BETBIICHUE: TTOJTHAS U HEMOJTHAST ()OPMBI
17 AnropuTMHAYECKasi KOHCTPYKIIHS bubmuorexa [JOK
«IIOBTOPEHUEY https://m.edsoo.ru/8a17998a
bu6mmoreka [IOK
18 dopmanbHOE UCIIOTHEHUE AITOPUTMA
https://m.edsoo.ru/8al79aac
Pa3paboTka HECIOKHBIX aJITOPUTMOB C
bu6mmorexa [IOK
19 WCTIOJIb30BAHUEM IIUKJIOB JIJIS YIIPABJICHUS
https://m.edsoo.ru/8al79elc
dbopMaIbHBIMU UCTIOTHUTENSIMU
Pa3paboTka HECIOKHBIX AJITOPUTMOB C
20 WCIIOJb30BAaHUEM LIUKJIOB U BETBJICHUM IS bubnuorexa [JOK
yrpasiaeHus: HopMaTbHBIMUA https://m.edsoo.ru/8al79elc
HCIIOJTHUTEIISIMU
21 BrinosiHeHne anropuTMoB bubmorexa HOK
p https://m.edsoo.ru/8al7a06a
O0001IeHne U CUCTEMATH3aIMA 3HAHUH 110
bu6mmoreka [{OK
22 Teme «VIcromHuTENM U aNropruTMBI.
https://m.edsoo.ru/8al7al8c
ANrOopuTMHUYECKHE KOHCTPYKLIUM»
3 S3b1k nporpammupoBanus. Cucrema https://m.edsoo.ru

IIPOrpaMMHUPOBAHUS



https://m.edsoo.ru/8a178c38
https://m.edsoo.ru/8a17949e
https://m.edsoo.ru/8a179606
https://m.edsoo.ru/8a17998a
https://m.edsoo.ru/8a179aac
https://m.edsoo.ru/8a179e1c
https://m.edsoo.ru/8a179e1c
https://m.edsoo.ru/8a17a06a
https://m.edsoo.ru/8a17a18c

https://m.edsoo.ru

24 Ilepemennsie. OnepaTop NpuUCBauBaHUs
25 IIporpammupoBaHue JIMHEUHBIX https://m.edsoo.ru
aIrOpPUTMOB
26 Pa3paboTka mporpamMm, cojiepkamiiux https://m.edsoo.ru
oTepaTop BETBICHUS
27 Junanorosas oTnaaka nporpaMmm https://m.edsoo.ru
28 LMK ¢ yCIOBHEM https://m.edsoo.ru
. bubmuoreka [JOK
2 Huior ¢ nepementoit https://m.edsoo.ru/8al7ac4a
bu6mmoreka [{OK
30 OO6paboTka CUMBOJIBHBIX JAHHBIX httns://m_edsoo.ru/8al Tad6e
O06o0mIeHre 1 CUCTeMaTH3aIMsl 3HAHUH 110
31 TeMe «SI3BIK TPOrPaMMHUPOBAHHUS bubnuorexa [JOK
[IpoBepounas pabora / Beepoccuiickas https://m.edsoo.ru/8al7ae8e
poBepoyHas pabora
PesepBHeIit ypok. O600IICHHE 1
1 cHUCTEeMaTu3aIus 3HAaHUM U YMEHUH 10 bubnmoreka [JOK
Kypcy uHpopMaTuku 8 kiacca / https://m.edsoo.ru/8a17b456
Bcepoccuiickast npoBepouHas paboTa
AHanu3 anroputmoB. OnpeneneHue
13 BO3MOYKHBIX PE3YJIbTaTOB PabOTHI bub6numorexa [IOK
aJropuTMa IIPH 3aJaHHOM MHOKECTBE https://m.edsoo.ru/8al 7afa6
BXO/IHBIX JTAHHBIX
AHanu3 anroputmoB. OmpeneneHue
34 BO3MO>KHBIX BXOJHBIX JaHHBIX, https://m.edsoo.ru

MIPUBOJSAIIMX K TAHHOMY pe3yJIbTaTy



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

OBILEE KOJIMYECTBO YACOB I10 [IPOTPAMME

34




9 KJIACC

KoanuecTBo 4yacoB

DJIEeKTPOHHbIE
Ne i/ Tema ypoka Kontposbubie | IlpakTuueckue uH(ppoBLIe
Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypchl
| I'no6anbnas cets UnTepuer. IP-anpeca | bubnmorexa [JOK
y3i510B. bonbime ganHbie https://m.edsoo.ru/8al 7b578
bu6nmnoreka [JOK
2 HNudopmanronuast 6€301aCHOCTE 1
Gopman https://m.edsoo.ru/8a17b690
VYyer noHsaTHI 00 HHPOPMALMOHHOM
3 0€30MacHOCTH MPU CO3/ITAHUU KOMILIEKCHBIX 1 bubnunorexa [JOK
WH(POPMAITMOHHBIX 00BEKTOB B BUJIE BEO- https://m.edsoo.ru/8al7b7bc
CTpaHHMI]
bu6mmoreka [JOK
4 Buner nesrensHOCTH B cetn MHTEepHET 1
ABLA P https://m.edsoo.ru/8al7b8e8
OO6naunklie TexHoyoruu. Mcnonbp3oBanue
5 oHJIaltH-o(uca A1 pa3paboTKu 1 Bubmmorexa LIOK
pasp https://m.edsoo.ru/8al7bale
JIOKYMEHTOB
O00011eHEe U cCUCTEMATH3AIMs 3HAHUH 110
temam «['mobanpHas cetb UHTEpHET U
6 cTpaTeruu 0e30IacHOr0 OBEAEHUS B HE» 1 bubmmorera [JOK
p A ’ https://m.edsoo.ru/8al 7bb36
«Pabora B nHpOpMAITIOHHOM
MIPOCTPAHCTBE»
7 Mopnenu u MonenIupoBaHue. 1 bubnuorexa [IOK
Knaccudukanuu moenei https://m.edsoo.ru/8al 7be06
bubmnoreka IJOK
8 TabnnuHbIe MOIETH 1 nosmotera Il

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

Pa3zpaboTka ogHOTaOIMYHON Oa3bl JTAHHBIX.

https://m.edsoo.ru

9
CocraBieHue 3anpocoB K 0a3e JaHHbIX
I'pad. BecoBast maTpuna rpada. J[nuna https://m.edsoo.ru

10 MyTH MEX/Ty BEpIIMHAMU Tpada.

Brruncnenue konudecTa myTen B
HaIpaBJICHHOM aIlUKINYECKOM Tpade

1 Hepeso. Ilepebop BapuaHTOB ¢ OMOLIbIO https://m.edsoo.ru
JepeBa

12 Maremaruueckoe MOAEIUPOBAHUE Bubnmorexa [IOK

https://m.edsoo.ru/8al7¢392

13 OTanbl KOMIIBIOTEPHOTO MOJAEIUPOBAHUS Bubmmorexa LIOK

https://m.edsoo.ru/8al7c4aa
O06o001IeHre U crcTeMaTH3alys 3HaHUH.
14 KonTtponsHas pabora o teme bubmmorexa LIOK
https://m.edsoo.ru/8al7¢9¢8
«MoJienupoBaHle KaKk METO]] TO3HAHUS
PaszOuenue 3a1aun Ha MoA3aqauu.

15 CocraBiieHHE aNrOpUTMOB U IIPOIPAMM C bubnuoreka [IOK
KCITOJIL30BAHUEM BETBJICHHUH, IIUKJIOB U https://m.edsoo.ru/8al7cb12
BCIIOMOTaTEJIbHBIX AJITOPUTMOB

bu6mmoreka [IOK

16 OHOMEPHBIC MACCHBEI https://m.edsoo.ru/8al7cc3e

bu6mmoreka [JOK

17 Tunossie anropuTMbl 00pabOTKH MacCCUBOB httos://m.edsoo.ru/8a17ed60

18 CopTtupoBka MaccuBa https://m.edsoo.ru

bu6mmoreka [IOK

19 O0paboria noToKa JAHHbIX https://m.edsoo.ru/8al7d01c

20 O060011IeHNE U CUCTEMATHU3AaLMs 3HAHUH. bub6nnoreka [IOK

Kontponbhas pabota no teme «Pa3zpaboTka

https://m.edsoo.ru/8al7dl1ca



https://m.edsoo.ru/8a17c392
https://m.edsoo.ru/8a17c4aa
https://m.edsoo.ru/8a17c9c8
https://m.edsoo.ru/8a17cb12
https://m.edsoo.ru/8a17cc3e
https://m.edsoo.ru/8a17cd60
https://m.edsoo.ru/8a17d01c
https://m.edsoo.ru/8a17d1ca

JITOPUTMOB U MPOTPAMM»

bubnmnoreka [JOK
21 VYnpasnenne. Curnan. OOpatHasi cBsi3b httns:/m.e dsol_.[ru 18a17d4d6
bubnmoreka [JOK
22 PoGotusupoBaHHbIE CUCTEMBI hitps:/m.e dsol_.[ru 18a17d602
7 DNeKTpOHHBIC TaOIUIBI. THIIBI TAHHBIX B bubnmoreka [JOK
siueKax dJIEKTPOHHOU TaOIHIIbI https://m.edsoo.ru/8a17d710
24 PenaktupoBanue u popmMaTupoBaHue bubnuorexa [JOK
Ta0JIHIL https://m.edsoo.ru/8al17d832
Berpoennble pyHKIMU U1 TOMCKA
25 MaKIC)I/IMyMa, I\TIZHI/III/II}/MES CYMMBI U bubmorexa HOK
CPEAHEro ApH(METHIECKOro https://m.edsoo.ru/8a17d990
2% CoptupoBKa U QUIBTpAIHs TaHHBIX B bubnmoreka [JOK
BBIJICJICHHOM JIMana3oHe https://m.edsoo.ru/8al17db70
7 [TocTpoenue auarpamm u rpaKoB B bubnuoreka [IOK
AIIEKTPOHHBIX TAOJIHIIAX https://m.edsoo.ru/8al7¢08e
)3 OTtHocuTenbHast, a0COTIOTHAS M CMELIaHHAas bubnuorexa [JOK
aapecanus https://m.edsoo.ru/8al7e2b4
29 VYcnoBHBIE BBIYMCICHUS B 3JIEKTPOHHBIX bubnmoreka [JOK
Tabnumax https://m.edsoo.ru/8al7e6ba
bubnmnorexa [JOK
30 O6paboTka 00ybIIUX HAOOPOB JAHHBIX hitos://m.c dsol_.[ru 18al7e87c
31 UucneHHoe MOIETUPOBAHUE B bubnuorexa [IOK
JJIEKTPOHHBIX TAOJIHIIAX https://m.edsoo.ru/8al 7eaca
1 O00011IeHNE U CUCTEMATU3ALMs 3HAHUN 110 bu6mmoreka [IOK
TeMe «DIIEKTPOHHBIE TAOIHIIBI) https://m.edsoo.ru/8al7ec3c
13 Posib nH(pOpMaLIMOHHBIX TEXHOJIOTUH B bubmuorexa [IOK

pPa3BUTUU YKOHOMUKU MUPA, CTPAHBI,

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



https://m.edsoo.ru/8a17d4d6
https://m.edsoo.ru/8a17d602
https://m.edsoo.ru/8a17d710
https://m.edsoo.ru/8a17d832
https://m.edsoo.ru/8a17d990
https://m.edsoo.ru/8a17db70
https://m.edsoo.ru/8a17e08e
https://m.edsoo.ru/8a17e2b4
https://m.edsoo.ru/8a17e6ba
https://m.edsoo.ru/8a17e87c
https://m.edsoo.ru/8a17eaca
https://m.edsoo.ru/8a17ec3c
https://m.edsoo.ru/8a17ed54

peruona
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PesepBusiit ypok. O6o0mieHue u
cucreMatTu3anusi. Hrorosoe TIOBTOPCHUC

bu6mmorekxa [JOK
https://m.edsoo.ru/8al7ee6e

OBILIEE KOJIMYECTBO YACOB I10 IIPOTPAMME
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https://m.edsoo.ru/8a17ee6c

IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJIbHOU ITPOT'PAMMBI

7 KUIIACC

Kon
MPOBEPAEMOro
pe3yJbTara

HponepﬂeMble NpeaAMETHBLIC PE3YJIbTAaThl 0CBOCHUA OCHOBHOM
06p330BaTeJ'II)HOﬁ nporpaMmbl OCHOBHOI'O o01ero 06p330BaHI/Iﬂ

1

ITo Teme «IludpoBas rpaMOTHOCTH»

1.1

[MosicHsaTs Ha  mpuMepax CMBICH  MOHATUH  «uHOpMAIUN,
«HGOPMAIIMOHHBIN MPOIIECC, «00paboTKa HHPOpPMALIUNY, «XPAaHEHUE

UHpOpMaLUUY, «Iepeaada HHGopMaIumy

1.2

[IpuBOINTE MpUMEPHI COBPEMEHHBIX YCTPONUCTB XpaHEHHs U Mepeaadn

UH(OPMALINHU, CPABHUBATH X KOJMYECTBEHHBIE XapaKTePUCTHKH

1.3

[lomyyaTp W HCHONB30BaTh HMHPOPMALMUIO O XapaKTEPHUCTUKAX
IIEPCOHAIBHOIO KOMIIBIOTEPA U €r0 OCHOBHBIX 3JIEMEHTax (mpoleccop,
OlepaTuBHas IaMsTh, JOJIOBPEMEHHAs IaMsATh, YCTPOMCTBAa BBOJA-

BBIBOJIA)

1.4

CoOTHOCHUTH XapaKTEPUCTUKH KOMIBIOTEPA C 3aja4aMHU, PEIIaeMbIMU C

€ro MoOMOoIIbIO

1.5

OpueHTHPOBATECS B HEPAPXUUECKOH CTpyKType (haillioBoi cHCTEMBI
(3anuchiBaTh MoJHOE UM (hailna (kaTanora), myTh K ¢ainy (karaiory)
0 HUMEIOIIEMYyCcs ONUCAHUIO (AWIOBOM CTPYKTYphl HEKOTOpPOTO

MH(OPMALIMOHHOTO HOCHUTETIS)

1.6

PabGortate ¢ (aitioBOlt CcHCTEMOW MEPCOHAIBHOTO KOMITbIOTEpA C
UCTIONB30BaHUEM rpaduueckoro uHTepdeiica: co3naBath (KOMUPOBATH,
nepeMenaTh, NepeuMEHOBBIBATh, YAAIATh U apXUBUPOBATH (Pailsibl U

KaTaJIOTH, UCIOJIb30BaTh aHTUBUPYCHYIO ITPOrpamMmy)

1.7

Uckate undopmanuio B MHTEpHETE (B TOM YHCIE MO KIIOYEBBIM
CJI0BaM, MO H300paXEHHUIO), KPUTHUECKH OTHOCHUTHCS K HaWJICHHOU
uHbOpMaIlMK, OCO3HABAaTh OIMACHOCTh [UISl JIMYHOCTH M 00IecTBa
pacnpocTpaHEeHUs: BpPEAOHOCHOM HMH(OpManuu, B TOM  YHUCIE

OKCTPEMHUCTCKOTO U TCPPOPUCTUICCKOTO XapaKTEpa




1.8

[TonnMate CTpyKTYypy aapecoB BeO-pecypcoB

1.9

Hcnons30BaTh COBPEMEHHBIE CEPBUCHI HHTEPHET-KOMMYHUKAITUI

1.10

Cobnronate TpeOoBaHMsA O€30MACHON OSKCIUTyaTallud TEXHHYECKUX
cpencTB HMH(OPMALMOHHBIX W KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH,
coOJIIOIaTh CETEBOM ITUKET, 6a30Bble HOPMbI HH(POPMALIMOHHON ITUKU
¥ TpaBa mpu paboTe C MPUIOKEHUSIMU Ha JIOOBIX YCTpPOMCTBaxX W B

WuTepHere, BHIOMpaATh Oe30MacHbIe CTPATErMy MOBECHHS B CETH

[IpuMeHsITh METOJBI MPOQPWIAKTUKY HETaTUBHOTO BIUSHUS CPEJICTB
MH(OPMALIMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJOTHI Ha 3710pOBbE

I10JIB30BaTCIIA

ITo Teme «Teopernueckue OCHOBBI HH(OPMATHKID

2.1

KOIII/IPOBaTB n JCKOAUPOBATH COO6H_ICHI/I${ 0 3aJlaHHBIM IIpaBUJIAM,
ACMOHCTPHUPOBATh IMMOHMMAHHUE OCHOBHBLIX IIPUHOUIIOB KOJWPOBAHUA

uHpOpMAaLUU Pa3IUYHON IPUPOABI (TEKCTOBOM, rpaduuecKoil, ay1uo-)

2.2

CpaBHMBaTh JUIMHBI ~COOOLICHMH, 3alMUCAaHHBIX B  Pa3JIMYHbIX
andaBuTax, ONMEPUPOBATH CIWHUIIAMU WU3MEPEHUS MH()OPMAIMOHHOTO

00BEMa u CKOPOCTH IEpCaadu AaHHbIX

23

OI_IeHI/IBaTB H CpaBHUBATb pPa3MEpbl TCKCTOBLIX, Fpa(bI/I‘IeCKI/IX,

3BYKOBBIX (paiiioB U BHIe0(DaiiIoB

ITo Teme «HpOpPMALITMOHHBIE TEXHOIOTHH»

3.1

[IpencraBnsaTe  pe3yiapTaTbl  CBOEH  ACSATEIBHOCTH B BUJAE
CTPYKTYpPHUPOBAHHBIX WJUTFOCTPUPOBAHHBIX JIOKYMEHTOB,

MYJbTUMEIUNHBIX IPE3CHTAUN

8 KVIACC

Kon
NpoBEPsSIEMOro
pe3yJbTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHUS] OCHOBHOIM
o0pa3oBaTe/IbHOI NPOrpaMMbI OCHOBHOT'0 0011er0 00pa3oBaHus

1

[To reme «Teopernueckue 0CHOBBI HH()OPMATUKI

1.1

ITosicaaTe Ha npuMepax pasjadyud MEKAY MNO3UIUMOHHBIMH H

HCTIO3MITMOHHBIMHU CUCTEMAaMU CUUCIICHUA

1.2

3anuchiBaTh M CpaBHUBAThH Iieibie yncia oT 0 go 1024 B pa3nuyHbIX

MO3UIIMOHHBIX CHUCTEMax CcyucieHus (¢ ocHoBanusiMu 2, 8, 16),




BBIIIOJIHATH apI/I(l)MeTI/I‘—IGCKI/Ie Oorcpanru HaaJ HUMHA

1.3

PackpbiBaTh  CMBICI  MNOHSTHUHA  «BBICKA3bIBAaHUE», <«JIOTHYECKAs

onepanus», «JIOrH4€CKOC BbIPAKCHHUCH

1.4

3anuceIBaTh JIOTHUECKUE BBIPaXXCHHA C UCITOJIb30BAHUECM NTU3bIOHKIIUUA,
KOHBIOHKIIMU W OTpULIAaHHA, OIPCACIAT HCTHHHOCTH JIOTMYCCKHX
BLIpa)KeHHfI, CCJIM N3BCCTHBI 3HAYCHHNA MCTUHHOCTHU BXOJAIIMX B HCIO
INEPEMCHHBIX, CTPOUTH Ta6JII/II_IBI UCTUHHOCTHU JId JIOTHYCCKHX

BBIPAXKEHUI

[To TeMe « AITOPUTMBI U TPOTPAMMHUPOBAHUE)

2.1

PackpeiBaTh ~ CMBICT  TNOHATUH  «HCIOJIHUTENB»,  «AITOPUTM»,
«rporpamMmay», TIOHHUMas pasHUIy MEXAy YIOTpeOJIeHUEM ATHUX

TEPMHUHOB B OOBIJICHHOU peuu U B HH(OpPMATHKE

2.2

OnuceiBaTh AJIrOPUTM PCHICHUA 3aJa4dud pasiIndHbIMU CHOC06aMI/I, B

TOM 4YHUCJIC B BUAC OJIOK-CXEMBI

23

COCT&BJ’I}ITB, BBITIOJIHATE BPYYHYHO U Ha KOMIIBIOTEPEC HECIOXHbBIC
AJITOPUTMBI C UCIIOJIB30BaAHUEM BETBJIICHUU U HUKIJIOB OJId YIPaBJICHUA

HUCIIOJIHUTCIIAIMUA

24

Hcmonp30BaTh KOHCTAaHTHI H INEPEMCHHBIC  PA3JIMYHBIX  THUIIOB
(‘-II/ICJIOBBIX, JJOTUYCCKHX, CI/IMBOJIBHBIX), a TaKXE COJACpKaAIIUC HUX

BbIPAXXCHH:, UCITOJIB30BATH OIICPATOP IMPUCBAUBAHUS

2.5

Hcnonp3oBaTh mpH pa3paboTKe MNpPOrpaMM JIOTUYECKUE 3HAYCHMUS,

OIncpanru U BbIPAKCHUA C HUMU

2.6

AHaJII/IBI/IPOBaTL NPpCAJIOKCHHBIC aJITOPUTMBI, B TOM YUCJIC OIIPCACIIATD,
KakKu€ pe3yJbTaTbl BO3MOJKHBI IIPpHW 3aJaHHOM MHOX>XCCTBEC HMCXOIHBIX

3HAYEHUN

2.7

Co3maBaTh M OTJIAXKHUBATh MPOrpaMMbl Ha OJHOM M3 SI3bIKOB
nporpammupoBanusi (Python, C++, Ilackans, Java, C#, lllkonbHbIii
AnroputMuyeckuil SI3bIK), peamu3ylollfe HECIO0XKHBIE aITOPUTMbI
00pabOTKM YHCIOBBIX JAaHHBIX C MCIOJIb30BAaHUEM IIMKJIOB W
BETBJICHUI, B TOM YHUCJIE PEAJTU3YIOLINUE MPOBEPKY ACIUMOCTH OJHOIO
LIEJIOTO YKCila Ha APYroe, MPOBEPKY HATYpaJbHOIO YKCia Ha IPOCTOTY,

BBIJICJIEHUS IU(P U3 HATYPaJIbHOIO YHCIIA

9 KIIACCA




Kon
NMpoBepsieMoro
pe3yJbTara

IIpoBepsiemble NMpeIMeTHbIE Pe3yJILTATHI 0CBOEHHUS] OCHOBHOI
o0pa3oBaTe/IbHOM MPOrpaMMbI OCHOBHOT0 0011er0 00pa3oBaHus

1

[To Teme «IludpoBas TpaMOTHOCTHY

1.1

Hcnonb30BaTh COBpEMEHHBIE HWHTEPHET-CEPBUCHI (B TOM 4HCIE
KOMMYHUKAI[IOHHBIE ~CEpBHCHI, OOJIAYHbIE XpaHWIUINA JAHHBIX,
OHJIaliH-TIpOrpaMMbl (TEKCTOBbIE M TpaUuecKHe PeaaKTOpbl, CPEIbl

pa3paboTKu) B y4eOHOW 1 MOBCETHEBHOM EATEIHbHOCTH

1.2

[IpuBomuT,  mpuUMEpHl  KCIONB30BAHHS  T'e€OUH(DOPMALMOHHBIX
CEpBHCOB, CEPBHCOB TOCYAApPCTBEHHBIX YCIyr, 00pa30BaTEIbHBIX

CCPBUCOB I/IHTepHCTa B yqe6H0171 U TIOBCEJIHEBHOM NIeITeILHOCTH

1.3

Hcnonp30BaTh pa3auyHble CPEICTBA 3AIIUTBI  OT BPEIOHOCHOTO
IPOTrPaMMHOTO 00eCIIeueH s, 3alUINATh IEPCOHATBHYIO HH()OPMAITHIO
OT  HECaHKIMOHMPOBAHHOIO  JOCTya M  €ro  IOCIEICTBUU
(pasrinameHusi, MOAMEHBI, YTpaTbl JAHHBIX) C Y4YETOM OCHOBHBIX
TEXHOJIOTMUYECKUX M COLMAIBHO-TICUXOJOTMYECKHX  aCIEeKTOB
UCTIONb30BaHusl ceTd WHTepHeT (cereBas aHOHMMHOCTb, IH(POBOI
clell, AayTeHTUYHOCTh CYOBEKTOB UM  pPEcypcoB,  OIACHOCTb

BPEIOHOCHOTO KO/1a)

1.4

Pacnio3HaBaTh TMOMBITKM M NOPEAYNpPEXAaTh BOBJICYCHHE ceOs U
OKpYXaroIMX B JACCTPYKTHBHbIE W KPUMHUHAJIbHbIE (OPMBI CETEBOM

aKTUBHOCTH (B TOM uucIie KHOepOyIIHHT, (DUITMHT)

ITo Teme «TeopeTnueckue OCHOBBI HH(OPMATHKID)

2.1

PaCKpHBaTL CMBICJI MOHSITHH «MOACIIb», «MOACIIMPOBAHUCH,
OIpPCACIIATL BHUJbI MOI[GJ'ICI\/'I, OCHMUBATh AaJACKBATHOCTh MOICIINU

MOACIINPYEMOMY O6’beKTy " OeJIsiM MOACIIMPOBAHUA

2.2

Hcnonb3oBath Fpa(i)bl " JCPCBbA OJIsI MOACIIUPOBAHUA CUCTEM CETeBOM

¥ HepPapXUIECKON CTPYKTYPBI, HAXOIUTh KpaTU4alIniii myTh B rpade

[To Teme «ANTOpUTMBI U IPOTPAMMHUPOBAHUE

3.1

Paz0uBaTh 3amaun Ha MOJ3a7au, COCTABIATH, BBIIIOJHATh BPYUHYIO U
Ha KOMIBIOTEpE HECIOXKHBIE QJITOPUTMBI €  HCIOIB30BAHUEM
BETBJICHU, IUKIJIOB Y BCIIOMOTATEIbHBIX AJITOPUTMOB JUIsl YIIPABJICHUS

HUCITIOJTHUTEIIIMHA

3.2

CocTaBnaTh U OTJI@XHBaTh MPOTPAMMbl, pPEATU3YIOUINME TUIIOBbIE




QITOPUTMBI  00paOOTKM  YHUCJIOBBIX  IOCJIEIOBATEIBLHOCTEH WM
OJTHOMEPHBIX YHCIOBBIX MAaCCHUBOB (MMOMCK MaKCUMyMOB, MUHHUMYMOB,
CyMMBI WJIM KOJIMYECTBA DJIEMEHTOB C 3aJaHHBIMH CBOMCTBAMH) Ha
OJTHOM U3 SI3bIKOB mporpammupoBanus (Python, C++, Ilackans, Java,

C#, llIxonbHbIN AnropuTMUYecKuil S3bIK)

ITo Teme «HPpOPMAITMOHHEIC TEXHOJIOTHNY

4.1

BreiOupats crmoco0 TmpeacTaBleHUS JaHHBIX B COOTBETCTBHH C
MOCTAaBJICHHOW 3ajadel (TaOyMIbl, cXeMbl, TpadUKH, AUArpaMMBbl) C
UCTIOJb30BAHUEM  COOTBETCTBYIOIIUX  IMPOTPAMMHBIX  CPEJICTB

00pabOTKH TaHHBIX

4.2

Hcmons30BaTh 2JIEKTPOHHBIE TaOJMIBI 1T OOpaOOTKH, aHamu3a |
BI/I3yaJ'II/I3aI_[I/II/I YHUCJIOBBIX JaHHBIX, B TOM 4YHCJIC C BBIACICHHUCM
IUana3oHa TaONHIbBl W yNOPSAJOYMBAHHEM (COPTHUPOBKOM) €ro

9JICMCHTOB

4.3

Co3naBaTh M NPUMEHATH B DJEKTPOHHBIX Tabmuuax (Gopmyiel ams
pacué€ToB C HCMOIb30BAaHHUEM BCTPOCHHBIX apU(PMETHUECKUX (YyHKIUN
(cymmupoBaHHe M TOACYET 3HAUYEHUH, OTBEYAIOIIUX 33JaHHOMY
YCIOBHIO, cpelHee apu(METHYECKoe, IOUCK MAKCHUMalIbHOTO U
MUHHMAJIBHOTO 3HAYEHUS), AOCOIIOTHOM, OTHOCUTEIBHOM, CMEILIaHHOMH

ajzipecaruu

44

Hcnonn3oBaTh OJICKTPOHHBIC Ta6J'II/IIII)I JUIS YHUCJICHHOI'O

MOZACIIMPOBAHUA B IIPOCTHIX 3a/ladaXx U3 Pa3HbIX MPECAMETHBIX oOmacreit




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

7 KIIACC

Kon

HpOBepﬂeMblﬁ JIEMEHT COACPKaAHUSA

[Mudposas rpaMOTHOCTH

1.1

KommberoTep — yHUBepcallbHOE BBIUYHCIHUTEIBHOE YCTPOIMCTBO, paboTaroriee 1o
nporpamme. THUMBI KOMITBIOTEPOB: TMEPCOHAIBHBIE KOMITBIOTEPHI, BCTPOEHHBIE
KOMITBIOTEPBI,  CymepKoMIbloTephl. MoOunbpHbIe  ycTpoiicTBa.  TexHuKa

0€30MMacCHOCTH U TIpaBHJia PaOOTH HA KOMITBIOTEpE

1.2

OcHOBHBIE KOMIIOHEHTHI ~KOMIIbIOTEpa W HUX Ha3HaueHwe. [Ipoueccop.
OnepatvBHasT W JOJTOBPEMEHHasi MaMsATb. YCTPOMCTBA BBOJA M BBIBOJA.
CeHCOpHBII BBOJ, 1aTYUKU MOOWIIBHBIX YCTPOMCTB, CpelICTBA OMOMETPUUYECKON

ayTeHTH(UKAITNH

1.3

HcTopus pa3BuTHs KOMIBIOTEPOB M NporpammHoro otecrneuenus. Ilokonenus
KOMIIbIOTepOB.  COBpEMEHHbIE  TEHIAEHLMM  Pa3BUTUSA  KOMIIBIOTEPOB.
Cynepkomnbrotepsl. [lapannensasie Bbruncienus. [lepcoHanbHbI KOMIIBIOTED.
[Iporieccop u ero XapakTepuUCTHKH (TakToOBash 4acToTa, pa3psIHOCTB).
OmnepatuBHasd namsaThe. JloaroBpeMeHHast MaMsATh. Y CTPOMCTBA BBOJAA M BBIBOJA.
O0BEM XpaHUMBIX JaHHBIX (ONEpaTUBHAS MAMATH KOMIBIOTEPA, )KECTKUM TUCK U
TBEPAOTENIbHBIN HAKOIMUTENb, MOCTOSHHAs MaMATh cMapT(oHa) U CKOPOCTh

AO0CTYyIIa Ui pa3JIMYHbIX BUAOB HOCHUTENEH

1.4

[IporpammHoe  oOecrneueHue  KommbloTepa. [IpukmamHoe  mporpamMMmHOE
obecrieueHue. Cucremnoe MpOrpaMMHOE obecrieueHue. Cucremsl
nporpamMMupoBanus. [IpaBoBas oxpaHa mporpaMM W JaHHBIX. becnnaTHble U

ycI0BHO-0ecriaTHbIe mporpaMMbl. CBOOOIHOE TPOTPaMMHOE 0OECTIEeYeHUE

1.5

@aiinel u nanku (karanorn). Tumbl QaiinoB. CpoiicTBa (aiioB. XapakTepHbIe
pa3mepbl (aiioB pa3iIM4HBIX TUIIOB (CTpPaHHUIA TEKCTa, JEKTPOHHAs KHMra,

dotorpadus, 3arMch NECHHU, BUJICOKIJIHII, TTOJTHOMETPAKHBIN (HIIEM)

1.6

[Mpunmunsl moctpoeHust ¢aitnosix cucreM. llomHoe ums ¢aina (mankw,

katasiora). I[IyTh x (aitny (mamnke, Kkaraaory)

1.7

daiinoBeiii MeHeKep. PaboTa ¢ (daitmamu n mankamu (Katajoramu): CO3JIaHHE,

KOIMPOBAaHUE, MEpeMeIleHe, MepeuMEeHOBaHNe U yAaleHue (aiijioB M Harok




(xaranoroB). [Touck ¢ainoB cpencTBamMu OneparmoOHHON CUCTEMBI

1.8

ApxuBanus JaHHbIX. Mcronb30BaHne NporpaMM-apXruBaTOPOB

1.9

KommnbsrorepHble BUPYCHI U JpYrHe€ BPEAOHOCHBIE IIporpammsl. [IporpaMmsl juist

3allIUTBI OT BUPYCOB

1.10

O0benHeHNE KOMITbIOTEPOB B ceTh. CeTh MHTepHET. BeO-cTpanuiia, BeO-caiT.
Crpykrypa anpecoB BeO-pecypcoB. bpaysep. IlouckoBeie cucremsbl. Ilouck
nH(poOpMallMd TO KIIOYEBBIM CJIOBaM W TO u300paxeHuto. JlocToBEpHOCTH

uHpopMaluy, noryueHHoi u3 MHTepHeTa

1.11

CoBpeMeHHbIE CEPBUCHI HHTEPHET-KOMMYHHKALUI

1.12

CerteBoii 3THKET, 0a30BbIe HOPMBI HH(POPMAITMOHHON 3TUKH U IpaBa Mpu padorte

B cetu MuTtepHeT. CtpaTeruun 6e3omacHoro noseaeHus B Miurepuere

Teopernueckre OCHOBBI HH()OPMATHKH

2.1

WNudopmanus — 0JHO U3 OCHOBHBIX TOHSATHI COBpeMeHHOH Hayku. MHpopmanms
KaK CBE/IEHUs, NPeHAa3HAYCHHbIE AJIS BOCIPUATHS YEJIOBEKOM, M MHpOpMaLus

KaK JJaHHbIe, KOTOPbIe MOTYT OBITh 00pab0OTaHBl AaBTOMAaTU3UPOBAHHOMN CHCTEMOM

2.2

I[I/ICerTHOCTL JaHHBIX. B03MOXHOCTh OIHMCaHUS HCTIPCPBIBHBIX O0OBEKTOB H
IpoHeCcCOB € MOMOIIBIO JUCKPETHBIX JaHHBIX. HH(bOpMaHI/IOHHBIC IponecChl —

MIPOLIECCHI, CBS3aHHBIE C XPAHCHUEM, TIPe0Opa30BAHUEM U MepeIadueii TaHHBIX

23

CumBon. Andasur. Momsocts andasura. PaznooOpasue s3bIKOB U ajn(aBUTOB.
EcrectBennble u (opManbHble SI3bIKH. AJ(GaBUT TEKCTOB HA PYCCKOM SI3BIKE.
JBonunblii andasur. KonmndecTBo BCEBO3MOXKHBIX CIIOB (KOIOBBIX KOMOWHAIIHIA)
(uKkcupoBaHHOW [UIMHBI B JBOMYHOM aidasute. I[IpeoOpazoBanue mr000TO
andaputa Kk JBOUIHOMY. KOMMYECTBO paznMyuHBIX CIOB (PMKCUPOBAHHOM JIMHBI B

anasuTe onpeaenEéHHON MOIIHOCTH
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KOI[I/IpOBaHI/Ie CHMBOJIOB OJJHOT'O aﬂ(i)aBI/ITa C IIOMOIIIBIO KOJOBBIX CJIOB B JPYIrOM

aH(I)aBI/ITe, KoaoBas Ta6J'II/II_Ia, JACKOAUPOBAHUC

2.5

[[BOI/I‘IHHﬁ KOA. HpeI[CTaBJIeHI/Ie JAAaHHBIX B KOMIIBIOTEPEC KaK TCKCTOB B

JTBOMYHOM aJihaBUTE

2.6

NudopmannoHHblii 00bEM NaHHBIX. BUT — MUHUMaNbHAs €MHULA KOJIMYECTBA

nH(popManuu — IBOMYHBIN pa3psia. bait, kunobaiT, MmeradanT, rurabanT

2.7

CkopocTh Tepenaud JaHHBIX. EJWHWIBI  CKOPOCTH Tepeladydl  JTaHHBIX.

Hckaxenne nHpopMauu npu nepeaayde

2.8

KoaupoBanue texcroB. PaBHoMmepHbI kon. HepaBHoMepHblii koj. Koxnmpoka

ASCII. Bocemubutnbie komupoBku. llonstme o xomupoBkax UNICODE.




JlekonupoBaHue  COOOIEHUH C  HCIOJIb30BAHUEM  PAaBHOMEPHOIO U

HepaBHOMEpHOro koja. MHpopmaioHHslii 00bEM TekcTa

OOmiee mnpencrtaBieHue O LUGPOBOM MPEJICTABICHUM AayAHOBU3YaJbHBIX U

2.9 JIpyrux HenpepblBHbIX JaHHbIX. KoaupoBanue 1Berta. L[BeToBble Mopemnu.
Mopnens RGB. I'myOuna xoauposanust. [laautpa
PactpoBoe u BekTopHOE mpeiacTaBieHue wuzoOpaxkeHuil. Ilukcens. OrenHka
2.10 uHpOpPMAIMOHHOTO  00BEMa  rpaduyecKkMx  JaHHBIX UL PAacTPOBOTO
HM300paKeHUS
KonupoBanue 3Byka. PazpsgHocTe M yacTtoTa auckperu3auuu. KommdecTBo
2.11 KaHanoB 3amucu. OIleHKa KOJMYECTBEHHBIX IapaMETPOB, CBS3aHHBIX C
MIpe/ICTaBJICHUEM U XpaHEHUEM 3BYKOBBIX (hailioB
3 NudopmanmoHHbIe TEXHOIOTHH
11 TexcToBble TOKYMEHTHI M UX CTPYKTYpHBIE 3JIEMEHTHI (CTpaHuua, ab3all, CTpoka,
' CJIOBO, CUMBOJ)
12 TekcToBBIi mpolleccOp — HMHCTPYMEHT CO3/aHUs, pEJaKTUPOBaHUS U
' ¢dopmarupoBanus TekctoB. [IpaBuna Habopa TeKcTa
PenaktupoBanue Ttekcta. CBolictBa cumBOiOB. [lpudr. Tunsr mpudpTos
13 (pyOnensle, c 3aceykamMu, MOHOIIUpUHHBIE). [lodyXupHOE U KypCHBHOE
' Hadyepranue. CBoiicTBa a03aleB: TpaHWIBI, a03aI[HBIA OTCTYI, WHTEPBAII,
BbIpaBHMBaHMe. CTujeBoe (hopMaTupoBaHue
34 CrpykTtypupoBanue HMHPOpMAMM C TIOMOIIbIO CHOUCKOB U  TaOmuIl.
' MHoroypoBHeBble crTucKH. JloGaBieHne TabauIl B TEKCTOBBIE JOKYMEHTHI
35 BceraBka m3o0pakeHHid B TEKCTOBbIE NOKyMEHTHI. OOTekaHue H300paKeHUH
' TeKCcTOM. BKitoueHre B TEKCTOBBINA JOKYMEHT UarpaMM u Gopmyi
16 [lapametpsl cTpaHulbl, Hymepauusi crpaHull. JloGaBieHue B JOKYMEHT
' KOJIOHTUTYJIOB, CCBUIOK
[IpoBepka mpaBommcanusa. PacctaHoBka mepeHocoB. ['010coBoil BBOA TeKcTa.
3.7 OnTnueckoe pacrno3zHaBanue Tekcra. KomnbroTepHslil nepeBoa. McnonaszoBanue
cepBHCOB ceTH MHTepHeT 11t 00paboTKH TeKcTa
18 3HaKOMCTBO ¢  rpaduueckuMu  peaakTopamu. PacTpoBble  pUCYHKH.
' Hcnonp3oBanue rpaduyeckux MPUMHTHBOB
Onepanyu penakTHpoBaHUsT TpadUUECKHX OOBEKTOB, B TOM YHCIE IH(PPOBHIX
3.9 dotorpadmii: M3MEeHeHUE pazMepa, oOpe3Ka, IMOBOPOT, OTPaXEHHE, padoTa C

obnactaMu (BBIZCTICHHE, KOIMPOBAHUE, 3aJIMBKA I[BETOM), KOPPEKIUS IBETa,




SIPKOCTH M KOHTPACTHOCTH

3.10

BextopHas rpaduka. Co3naHue BEKTOPHBIX PHUCYHKOB  BCTPOCHHBIMU
CpeACTBaMHU TEKCTOBOTO Ipolleccopa WIM JAPYIHMX IMporpamm (IPpHIIOKEHU).

JloGaBieHre BEKTOPHBIX PUCYHKOB B JIOKYMEHTHI

3.11

[ToxaroroBka MynbTUMeNUUHBIX mpe3eHTanuii. Cnaiin. JloGaBieHne Ha Cliaij

TCKCTA U I/1306pa)KeHI/II7L PaboTa ¢ HECKOJIbKMMU CﬂaﬁﬂaMH

3.12

JloGaBrieHne Ha claiij] ay TMOBU3YaIbHbBIX JaHHBIX. AHUMAIHs. [ UTIepCChUTKH

8 KUIACC

Kon

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKAaHUSA

1

Teoperuueckre 0OCHOBBI HH(YOPMATHKH

1.1

Heno3uimoHnHble ¥ MO3UIMOHHBIE CUCTEMBI cuucieHus. AndaBut. OCHOBaHHE.
Pa3Bépuyras ¢opma 3anmcu uucna. IlepeBoq B JECATUUHYIO CUCTEMY YHCEIl,

3aIlIMCAHHBIX B APYI'HX CUCTECMAX CHHUCIICHHA

1.2

PumMckas cucrtema cuuciieHus

1.3

JBonunas cucrema cumucienus. [lepeBon nensix ynucen B npenaenax ot 0 no 1024
B ,Z[BOI/I‘-IHyIO CI/ICTeMy CUHUCIICHUSL. BOCLMepI/I‘-IHaSI CUCTCMA CUHUCIICHUSL. HepeBOI[
Yucel M3 BOCBMEPUYHOM CHUCTEMBI B JBOMYHYIO U JCCATUYHYIO CUCTEMBI H
obparno. IllectHamgmarepuunas cuctema cumcieHus. IlepeBon uyumcen wu3
MIECTHAAIATEPUYHON CHUCTEMBI B JIBOMYHYIO, BOCBMEPUUYHYIO H JCCATHYHYIO

CHCTEMBI U 00paTHO

1.4

ApI/I(l)MeTI/I‘{eCKI/Ie ornecpanuru B JIBOUYHOM CUCTEME CUMCIICHUSI

1.5

Jlornueckue  BbICKa3bIBaHMs.  Jlormueckume  3HA4YEHUS  BBICKA3bIBAHUHU.
OneMeHTapHble U COCTaBHBIE BbICKa3bIBaHUA. Jlormyeckue omepanuu: «w»
(KOHBIOHKIIMS, JIOTMYECKOE YMHOXXEHUE), «WIN» (IU3BIOHKIMS, JOIMYECcKOoe
CIIOXKEHHE), «HE» (Jlorndyeckoe orpulianue). [IpuoputeT noruueckux onepauui.
OmnpeneneHye MCTUHHOCTH COCTAaBHOTO  BBICKA3bIBAHMSI TIPU  H3BECTHBIX

SHAYCHHUAX HCTUHHOCTU BXOAAIIHUX B HECTO 3JICMCHTAPHBIX BBICKa3bIBaHUH

1.6

Jlornueckue BoIpaskeHus. IIpaBuiia 3anucu gorudeckux BelpaxkeHui. Ilocrpoenne

Ta6J'II/ILI HCTUHHOCTH JIOTHYCCKHUX BBIpa)KeHI/Iﬁ

1.7

Jlormueckme 31eMeHThl. 3HAKOMCTBO C JIOTHUYECKHMH OCHOBaMH KOMIIBIOTEPA

ANTOpPUTMBI U IPOTPAMMHPOBAHHE

2.1

ITonsiTne anropurma. lVcnonHuWTEeNW anuropuTMoB. AJTOPUTM Kak IUIaH




YHpaBJICHUA UCIIOJITHUTEIICM

2.2

CgoiictBa anroputma. CriocoObl 3aMucu anropuTMa (CIOBECHBIN, B BHIE OJOK-

CXEMBI, IPOrpaMMa)

2.3

AnroputMuuYecKkue KOHCTPYKIMHU. KoHCTpykums «ciegoBaHue». JIMHEHHBIN
anroput™M.  OrpaHUYeHHOCTh  JUHEWHBIX  AJTOPUTMOB:  HEBO3MOXHOCTh
MPEyCMOTPETh 3aBUCUMOCTD IOCJIEIOBATEILHOCTH BHITIOMHAEMBIX AEHCTBHIA OT

HUCXOOHBIX JaHHBIX
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KoHCTpyKIus «BETBIEHUE»: TIONHAS W HemonHas (OpMbl. BEIOTHEHHWE U
HEBBITMOJIHEHNE YCIOBHs (MICTUHHOCTH U JIOXKHOCTH BbICKa3biBaHus). [IpocTeie u

COCTaBHLIC YCJIOBUSA

2.5

KoHcTpykuus «mOBTOpEHHME»: LHUKIBI C 3aJaHHBIM YHCIOM IIOBTOPEHHH, C

YCJIIOBUEM BBINIOJIHCHUA, C nepeMeHHoﬁ OUKJIa

2.6

Pa3paboTka mms (GOpMambHOTO WCTHOJHUTES alrOpUTMa, MPUBOIAIIETO K
TpeOyeMoMy pe3yibTaTy NpU KOHKPETHBIX MCXOJHBIX JaHHBIX. Pa3zpaboTka
HCCJIIOXXHBIX QJITOPUTMOB C HCIOJB30BAHUECM LHUKIIOB U BETBJICHUN JJISL
yopapieHus: GOpMardbHBIMU  HUCHOTHUTENSMU. BBIMOIHEHWE aIropuTMOB

BPYUYHYIO U Ha KoMIbioTepe. CUHTaKCHUYeCKUe U JIorhyeckue omuoku. OTKa3bl

2.7

SAzpik  mporpammupoBanus — (Python, C++, Java, C#, IlIkonbHbIid
Anroputmuyeckuit  f3pik). CucremMa mnporpaMMHUpPOBAHUS: PEAAKTOpP TEKCTa

IIPOrpamM, TPAHCIATOP, OTIIATUUK

2.8

HepeMeHHaﬁ: THUII, HMA, 3HA4YCHHC. ]_IGJ'IBIG, BCHICCTBCHHLBIC W CHMBOJIBHBIC

MEPEMCHHBIC

2.9

Onepartop mnpucBauBaHusA. Apu(pMETHUYECKHE BBIPAXKEHHUS U TMOPAIOK HUX
BbIYMCIIeHHs. OTnepaluy ¢ HeJIbIMUA YUCIAMU: LIEJIOYUCICHHOE JIEJIEHUE, OCTATOK

oT nenenus. [IpoBepka AeIMMOCTH OJTHOTO 1IEJIOTO YKCiia Ha APYTroe

2.10

Berenenus. CocTaBHble YyCiOBHUSA (3allUCh JIOTMUECKHUX BBIPAKEHUH Ha
M3y4aeMOM SI3bIKE ITporpaMMupoBanus). HaxoxneHne MUHMMyMa 1 MakCUMyMa
U3 IBYX, TPEX W YETHIPEX uncell. PeleHne KBagpaTHOrO ypaBHEHUS, UMEIOIIETO

BCIICCTBCHHBIC KOPHU

2.11

I[I/IaJ'IOFOBaH OTJIalKa IporpaMm: MmomaroBO€ BbIIIOJIHCHHUE, [IPOCMOTP 3HA4YCHUI

BCJINYHH, OTJ'Ia}IOLIHBII\/'I BBIBO/, BI)I60p TOYKHU OCTaHOBa

2.12

[Mukn ¢ ycnoBueMm. Anroput™m EBKinia A HaxoxaeHUsI HAaMOOJIbIIEro 001ero
JIETUTEINS IBYX HAaTypalbHBIX yKcen. Pa30neHune 3anmucu HaTypalbHOTO YHCIIa B

MO3UIIMOHHON CHUCTEME C OCHOBaHHUEM, MEHBIIUM WIH paBHeIM 10, Ha




OTJIeIbHbIE [TUPPbI

2.13

[{ukn ¢ mepeMeHHON. ANTOPUTMBI IPOBEPKHU IEIUMOCTH OJHOTO LENIOro Yucia

Ha JIpyroe, IPOBEPKHU HATYyPAIbHOIO YUCJIa HA IPOCTOTY

2.14

OO0paboTka CHMBOJIBHBIX JaHHBIX. CHMBOJIBHBIC (CTPOKOBBIC) IMEPEMEHHBIE.
[TocumBonbHast 00paboTka cTpok. [logcy€r 4yacTOTHl MOSBICHHS CHUMBOJA B

cTpoke. Berpoennsle GyHKIuM 1711 00pabOTKU CTPOK

2.15

OmnpeneneHre BO3MOXHBIX Pe3yJbTaTOB pabOThl alroputMa MpHU 3aJaHHOM
MHOKECTBE BXOJHBIX JaHHBIX, OMNpPENIECICHUE BO3MOXKHBIX BXOJIHBIX JIaHHBIX,

MPUBOIAIINX K JAHHOMY PE3yJIbTaTy

9 KUIIACC

Kon

HpOBepﬂeMblﬁ 3JIEMEHT COACPKAHUSA

Hudposas rpaMoTHOCTH

1.1

I'moGansHas cers Mutepuer. [P-ampeca y3ioB. CereBoe XpaHEHHE TaHHBIX.
MeTop! HHIUBUAYIEHOTO U KOJUIEKTHBHOTO pa3MeNIeHUs] HOBOW WH(GOpMAIIHH B
Wnutepnere. bonbme paHHble (MHTEPHET-JAaHHBIE, B YACTHOCTH JIaHHbBIE

COLIMATIbHBIX CETEH)

1.2

[Monatue 00 wuHOpMAMOHHON O€30MacHOCTH. YTPO3bl HHPOPMALMOHHOM
0€301acHOCTH MPU pabOTe B TJIOOATBHON CETH U METOJBI MPOTHBOACHCTBHUS UM.
[IpaBuna Ge3omacHON ayTeHTH(PHUKAIMU. 3alluTa JUYHOH WH(POpPMAIMU B CETH
Nurepuer. be3zomacHeie cTpareruu  ToBeleHHss B cetw  VIHTepHerT.
[IpenynpexxaeHne BOBICYEHUS B JECTPYKTHBHbIE U KPUMMHAIbHBIE (DOPMBI

CETEeBOM aKTUBHOCTH (KHMOEpOYJIITUHT, (PUIIMHT U ApyTHE POPMBI)

1.3

Bunsr pestensHoctn B MHTepHEeTe. MHTEpHET-CEPBUCH: KOMMYHHKAIIMOHHBIC
CepBHUCHI (1MOUTOBast CiIyk0a, BUAECO-KOH(EPEHI-CBSI3b U JAPYTHE), CIIPABOYHBIC
CyKObl (KapTbl, paclUCaHUS W JpyrHe), IOHCKOBBIE CIYXKObI, CITykKObI
OOHOBJICHHS MPOrpaMMHOI0 obecriedeHuss U Jpyrue ciyx0bl. CepBHUCHI
rocyaapcTBeHHbIX  yciayr. OOmaunble  XpaHunuiia gaHHblX.  Cpeactsa
COBMECTHOM  pa3paboTKu JOKyMeHTOB (oHmaiiH-o¢wucsl). IIporpammuoe
o0OecrieueHne Kak BeO-CEepBHC: OHJIAfHOBBbIE TEKCTOBbIE M Tpaduyeckue

PCOaKTOPLI, CPCAbI pa3pa60TKH nporpamm

Teoperuueckne 0CHOBBI HH(OPMATUKH

2.1

Mopenb. 3amauyu, pemraeMmbie ¢ MOMOINBI MojenupoBaHus. Knaccudbukaruum




Monenel. MarepuanbHble  (HaTypHble) UM HHQOPMAIMOHHBIE  MOJEIH.
HemnpepeiBHble U auckpetHble moaenu. Mmuraunonnsle monenu. Krpossie
mogenu. OneHKa COOTBETCTBHS MOJEIU MOJEIHPYEMOMY OOBEKTY U LENSIM

MOACIINPOBAHUA

2.2

Tabnnunsie MOJCIIN. Ta6nnua KaK IIpCaACTaBJIICHUC OTHOIICHUA
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ba3pr mamHBIX. OTOOP B TabmWIEe CTPOK, YAOBJICTBOPSIOIIMX 3aIaHHOMY

YCIIOBUIO
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I'pad. Bepmmna, pebpo, myTs. OpHUEHTHPOBAHHBIE W HEOPUCHTHPOBAHHBIC
rpadnl. JlnmuHa (Bec) peOpa. BecoBas marpuma rpada. [JnuHa myTtH Mexmy
BepmHamMu rpada. [louck ontumansHOro MyTH B rpade. HauanpHas BepmnHa
(MICTOYHMK) W KOHEYHas BepliMHa (CTOK) B OpPHUEHTHPOBAHHOM rpade.

Brruncenue koanuecTBa MmyTeill B HAIIPaBICHHOM allUKIMYECKOM rpade

2.5

Hepeso. Kopenb, BepimHa (y3en), JucT, pedpo (myra) aepeBa. BeicoTa aepesa.
[Mognmepeso. Ilpumepsl wucmons30BaHUS JepeBbeB. [lepebop BapHaHTOB C

IMMOMOIIBIO I€pECBa

2.6

IlonsTe MareMaTMdyeckod MOJENU. 3ajadyd, peulaeMble ¢ IOMOUIbIO
MaTe€MaTHYECKOTO (KOMIIBIOTEPHOTO) MOJEIIMPOBAHUS. Otnuune
MaTEMaTUYECKOM MOJEIM OT HAaTypHOM MOJIEIM M OT  CJIOBECHOIO

(MuTepaTypHOro) OnmMcaHusl 00bEeKTa

2.7

OTanel KOMIIBIOTCPHOTO MOJACIMPOBAHHA: IIOCTAHOBKa 3aaa4du, IIOCTPOCHUC
MaTeMaTH4eCKOM MOACIN, IIporpaMmMHas peain3anusi, TECCTHUPOBAHUC,
IMPOBCACHHUEC KOMIIBIOTCPHOI'0 OKCIICPUMCHTA, aHAJINW3 €ro pce3yjbTaTos,

YTOYHCHHUEC MOJCIIN

AJTOPUTMBI U IPOTPAMMUPOBAHHE

3.1

Pa3bouenue 3amaunm Ha moxzamavyr. CocCTaBiIeHHE AJITOPUTMOB M IPOTpaMM C
UCIIOJIb30BAHUEM BETBJICHHM, LMUKJIOB M BCIIOMOTAaTENIbHBIX QJITOPUTMOB JIst

YHpaBJICHUA UCIIOJIHUTEIIEM HIIN APYTUMHA UCIIOJIHUTCIAMU

3.2

Tabnuunbie BenmuuuHbl (MaccuBbl). OnHOMepHble MaccuBbl. CocTaBiieHHE U
OTNaJIKa TPOrpaMM, pPEATU3yIONIMX THUIOBBIE  aJITOPUTMBI  00PaOOTKHU
OJTHOMEPHBIX UYHCIOBBIX MACCHBOB, HAa OJHOM U3 SI3BIKOB MPOTPAMMHPOBAHHMS
(Python, C++, Ilackanb, Java, C#, lllkonbHblii AJropurMudeckuit S3bIK):
3aI0JIHEHNE YHCJIOBOTO MAcCHBa CIIyYaWHBIMH YHCIaMU, B COOTBETCTBUHU C
dbopMynoit win myTéM BBOJA YHCEN, HAXOXKJIEHUE CYMMBI JIEMEHTOB MAacCHUBa,
JIMHEWHBIA TTOMCK 3aIaHHOT0 3HAUEHHS B MacCHBE, ITOJCUET DIIEMEHTOB MAacCHBa,

YAOBJICTBOPAIOIIUX 3aIaHHOMY YyCJI0BHUIO, HaXO0XIACHUC MHHHMAJIbHOI'O




(MakcuManbHOro) 3nemMeHTa MaccuBa. CopTupoBKa MaccuBa
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OO0paboTka TOTOKA MAaHHBIX: BBIYHMCICHHWE KOJIHYECTBA, CYMMBI, CPEIHETO
apu(pMETHYECKOro, MHUHUMAIBHOIO M MAaKCHUMaJbHOTO 3HAYEHUS 3JIEMEHTOB

MMOCJICAOBATCIIBHOCTH, YAOBJIICTBOPAIOIMUX 3aJaHHOMY YCJIIOBUIO

3.4

VYnpasnenne. Curnan. O6paTtHas cBs3b. [lomyueHre CHTHAIOB OT IH(POBBIX
JIAaTYNKOB (KacaHMs, pAacCTOSHHUS, CBeTa, 3Byka H Japyroro). [Ipumeps
HCIIOJIb30BaHUA  IMPUHIUIIA 06paTHOI71 CBA3M B CHUCTEMax  YIPaBJICHUA
TEXHHYECKHMH yCTPOICTBAaMHM, B TOM 4Hcile B poOoToTexHuke. [Ipumeps
POOOTH3NPOBAHHBIX CUCTEM (CHCTEMa YIpPABICHUS IBUKCHUEM B TPAHCIIOPTHOM
cHCTeMe, CBapoyHasl JIMHUS aBTO3aBOJA, ABTOMATH3MPOBAHHOE YIIPAaBICHUE
OTOIUICHHMEM JIOMa, AaBTOHOMHAs CHUCTEMa YIpPaBJICHHUS TPaHCHOPTHBIM

CPEICTBOM U JPYTHE CUCTEMBI)

HNudopmaninoHHbIe TEXHOJIOTUN

4.1

[Tonsitue 00 S7EKTPOHHBIX TabmUIax. TUMBI JaHHBIX B SYEHKaX 3JIEKTPOHHOM
tTabnuiel. PenaktupoBanue u GpopmaTupoBanue tabnuil. Berpoennsie GyHKINN
JUISL TIOUCKAa MaKCHMMyMa, MUHUMYMa, CyMMBI U CPEIHETO apu(pMETHYECKOTO.
CopTupoBKa JaHHBIX B BBIJCICHHOM auana3oHe. IlocTpoeHue auarpamm
(rucTorpamma, KpyroBas AuarpamMma, ToueyHas auarpaMma). BpiOop Tuna

AuarpaMMbl

4.2

[Ipeo6pazoBanue popmyn mpu kKomupoBaHud. OTHOCUTENbHAS, aOCOMIOTHAS U

CMCUIaHHasg aapecanuns

4.3

VYcoBHbBIE BBIUUCIEHUS B 3JEKTPOHHBIX Tabnuuax. CyMMUpOBaHHE U MOJACUET
3HAa4eHUH, OTBEYAIOIIUX 3aJaHHOMY YycioButo. OOpaboTka OonbIIMX HAaOOpOB

JaHHBbIX. YucaeHHoe MOZACIIMPOBAHUC B SJICKTPOHHBIX Ta6n1/1uax

4.4

Pone mHMOPMAIIMOHHBIX TEXHOJOTHHA B Pa3BUTHH SKOHOMUKH MHpa, CTPaHBHI,
peruona. OTkpbIThie oOpa3oBaTenbHble pecypchl. [Ipodeccuu, cBsizaHHble ¢
UHPOPMATUKOM W  HMH(POPMAIMOHHBIMH  TEXHOJOTHSIMH:  BeO-AM3aiiHep,
OPOrpaMMUCT,  pa3paboOTYMK  MOOWJIBHBIX  HPUJIOKEHUH, TECTUPOBIIUK,
ApPXUTEKTOp MPOrPaMMHOIO OOECTEeUYeHHs, CIEIHAIUCT M0 aHATU3y JaHHBIX,

CUCTEMHbIN aJIMUHUCTPATOP




IMPOBEPSIEMBIE HA OI'D 110 UH®OPMATUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUS OCHOBHOM OBPA30BATEJBHOM
MPOI'PAMMBI OCHOBHOI'O OBIIEI'O OBPA30OBAHUSI

Kon

MPOBEPSEMOro

TpeOoBaHUs

IIpoBepsiemble TPeOOBAHUSA K NPEAMETHBIM pe3yJibTaTaM
0a30BOTr0 YPOBHSI OCBOEHHUSI OCHOBHOI1 00pa3oBaTe/ibLHOI
NMPOrpaMMbl OCHOBHOTI0 0011ero odopaszosanust Ha ocHose ®T'OC

1

3HaTh (ITOHUMATBH )

1.1

Bnanenne OCHOBHBIMM TOHATHAMH: HMH(pOpManus, Tepenaya,
XpaHeHue U o0paboTka WHPOPMAILIUHU, AITOPUTM, MOJENb, IU(POBOI
OPOMYKT W WX HCHOJNB30BaHME JUISI PEIIeHHs Y4eOHBIX W

MPaKTUYCCKUX 3ala4d

1.2

B.HaIICHI/IC MOHATHUAMU:  BBICKA3bIBAHUC, JIOTHMYCCKAd OIcpanusd,

JIOTMYCCKOC BBIPAKCHUC

Ymern

2.1

YMeHne omnepupoBaTh EAMHUIAMH HW3MEPEHHUs HH(GOPMAIIMOHHOTO

00BEMa U CKOpPOCTH nepeaavin JaHHbIX

2.2

YMeHue 3anuchiBaTh M CpaBHHMBATh Iienble yuciaa oT 0 mo 1024 B
Pa3IMYHBIX TO3UIIMOHHBIX CUCTEMAX CUUCIIEHUS C OCHOBAHUSIMH 2, &,

16, BBIIIOJIHATD apI/I(bMeTI/I‘{eCKI/Ie onepanv Haa HUMHU
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YMeHHne KOoaupoBaTh M JEKOJUPOBATh COOOIICHHS IO 3aJaHHBIM
npaBujiaM; TMOHMMAaHUE OCHOBHBIX TPUHIMUIIOB  KOAUPOBAHMS

“H(pOpMaIUU pa3TuIHON MPUPOJIBI: TEKCTOBOM, rpad)UueCcKoM, ay 1o
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VMenne 3almCcBIBATh JIOTMUECKHUE BBIpAXCHUA C HCIIOJB30BaAHUEM
AU3BIOHKIMHY, KOHBIOHKIIMU W OTpULAHHA, OIPCACIIATL UCTUHHOCTH
JJOTHYECKHX BBIpa)KeHPIfI, €CJIM HU3BCCTHbI 3HAYCHHS HNCTUHHOCTH
BXOAAIIHUX B HCTO NMCPEMCHHBIX, CTPOUTH Ta6.HI/II_lbI HUCTUHHOCTHU IJI4
JJOTHYECKHX BBIpa)KCHHﬁ; 3alMUCbIBATh JIOTHYCCKUEC BBIPAXKCHHUSA Ha

HU3Yy4aCMOM A3BIKC ITPOrpaMMHUPOBAHUSA

2.5

YMeHue CcoCTaBisITh, BBIIOJIHATH BPYYHYIO M Ha KOMIIBIOTEpE
HECJIOXKHBIE ~ QJITOPUTMBl Ui YHOPABICHUS  MCIOJIHUTEISIMU
(Uepenamika, YepTE&KHUK M Jpyrue); co3AaBaTh M OTIAXKUBATh
MPOrpaMMbl Ha OJIHOM M3 S3bIKOB IporpammupoBanus (Python, C++,

[Mackans, Java, C#, IlkonpHbIA AnNTOpUTMHYECKUN  SI3BIK),




peanu3yIore HeCI0KHBIC AITOPUTMBI 00PaOOTKH YUCITIOBBIX TaHHBIX
C WCIOJIb30BaHHEM ILIMKIIOB U BETBJIICHUN; YMEHHUE pa30HBaTh 3aJauu
Ha moJa3ajgavu, UCIO0JIb30BaTbh KOHCTAHTBI, ICPEMEHHBIC U BBIPAKCHUA
pPa3IMYHBIX  TUHOB  (YHCIOBBIX, JIOTHYECKUX, CHUMBOJBHBIX);
AHAJIIN3UPOBATDH HpCI[J'IO)KGHHI:Iﬁ AJITrOpUTM, OIPEACIIATh, KaKHuc
pe3yabTaThl BO3MOXXHBI IPU 33aJJaHHOM MHOXECTBE HCXOJIHBIX

3HAYEHUH

2.6

YMeHue 3anucaTh Ha HM3Yy4aeMOM  S3BIKE IPOrPaMMHUPOBAHMS
AJITOPUTMBI IIPOBEPKU JEIMMOCTH OJHOIO LEJIOr0 YUCiIa Ha APYroe,
[IPOBEPKU HATYpaJIbHOTO YHMCJIa Ha MPOCTOTY, BblAeNeHUS Lupp u3
HAaTypaJIbHOIO0 4YHUCJIA, IOUMCK MAaKCUMyMOB, MHHHMMYMOB, CYyMMBbI

YHCI0BOH ITOCIEI0BATCILHOCTH

2.7

Brnanenne ymMeHueM OpHUEHTHUPOBATHCS B HEPAPXUUCCKOU CTPYKTYpE
(haiioBoil cucTeMbl, paboTaTh ¢ (GailIoBON CUCTEMOW MEPCOHATBHOTO
KOMITBIOTEpa C UCIONb30BaHWEM rpaduueckoro wuHTepdeiica, a
MMEHHO: CO3/aBaTh, KOIUPOBAaTh, IEpeMellaTh, MePEeUMEHOBHIBATH,

yIaIATh ¥ apXUBUPOBATH (Daiiiibl U KaTanoru

2.8

B.HaIICHI/IC YMCHUSAMU U HABBIKAMHU HCIIOJIb30BAHUA I/IH(i)OpMaI_II/IOHHBIX
U KOMMYHUKAIIMOHHBIX TEXHOJIOTHI AJId  TIOUCKA, XpPaHCHUA,

00paboOTKH U Mepesadn ¥ aHaJIu3a Pa3IudHbIX BUI0B HH(OpMAIH

2.9

YMeHnue BeIOHpaTh CIIOCOO MPeICTaBICHHS JAaHHBIX B COOTBETCTBHH C
MOCTABJICHHOM 3amadeit (Tabnuibl, cXeMbl, TpaduKu, AUArpaMMBbl) C
WCIONb30BAHUEM  COOTBETCTBYIOLIMX  NPOrPAMMHBIX  CPEJACTB

00pabOTKH TaHHBIX

2.10

YMmenue ¢opmanuzoBaTb U CTPYKTypHUpOBaTh  HH(OpMAIHIO,
UCTIONB3Ysl OJEKTPOHHBIE TaOMHIBI JUisi OOpaOOTKH, aHalmu3a |
BU3yaJIM3allMd YHUCJIOBBIX JIAHHBIX, B TOM YHCJE C BBIJCICHHEM
quarna3oHa TaOMWIBI U yHOPSAOYMBAHHEM (COPTUPOBKOW) €ro
3JIEMEHTOB; YMEHHUE MPUMEHSTH B JIEKTPOHHBIX TabmuIax Hopmysibl
JUis  pacy€ToB C  HUCHOJIB30BAaHHMEM  BCTPOCHHBIX  (YHKIUH,
a0COJIIOTHOM, OTHOCUTEIHLHOM, CMEIIAaHHOM aJpecalliy; UCIOIb30BaTh
AJICKTPOHHBIC TAOJUIIBI TSI YMCICHHOTO MOJEIUPOBAHUS B MPOCTHIX

3a/1auax M3 pa3HbIX MPEIMETHBIX 00acTen




INEPEYEHD 2JIEMEHTOB COAEPKXAHUA, ITPOBEPAEMBIX HA OI'D
IO HTH®OPMATHUKE

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUSA

[udposasi rpaMOTHOCTH

1.1

Qaitnel 1 nanku (xatanoru). IIpuHIunbl moctpoeHus (aiaoBBIX CHUCTEM.
[TonmHoe ums ¢aiina (manku). IlyTe k Qaiiny (nmanke). Pabora ¢ daitnamu u
KaTajoraMi CpeiCTBaMH ONEPALMOHHONW CHUCTEMBI: CO3JaHME, KOMUPOBaHUE,
nepeMelleHne, nepenMeHoBaHue 1 yaajaeHue (aiyioB U mamok (KaTrajioros).
Tunsl ¢aitnos. CpoiictBa (aiinos. Daitnoseii MeHemxkep. Ilouck aiinos

cpeacrBamMu OHepaHHOHHOﬁ CHUCTCMBI

1.2

O6benuHenne koMmmbpioTepoB B ceTh. CeTh MHTepHeT. Beb-cTpanuia, BeO-
caiit. CTpykTypa aapecoB BeO-pecypcoB. bpaysep. IlonckoBble CHCTEMEI.
[Tonck wHpoOpManMu MO KJIIOYEBBIM CJIOBAaM M TO H300pa)KEHUIO.
JlocToBepHOCTHh MH(MOpMAINH, MOJTydeHHOH n3 MaTepHeTa. [P-anpeca y3ios.

CereBoe XpaHCHUEC NJaHHBIX

TeopeTnueckre OCHOBBI HHPOPMATHKU

2.1

JIMCKpEeTHOCTh JaHHBIX. BO3MOXKHOCTH OnucaHus HEMPEPhIBHBIX 0OBEKTOB U
IIPOLIECCOB C MOMOUIbIO AUCKPETHBIX JAHHBIX.

CumBout. Andasut. MomHocTh andasura. /J[Bonunsnii andasut. KomnuectBo
BCEBO3MOXHBIX CJIOB (KOJOBBIX KOMOWHAIMii) (PUKCHUPOBAHHOW JJIMHBI B
nBonyHoM andasure. [IpeobpazoBanue 060ro andaBuTa K JTBOUYHOMY.
KonwuecTtBo pasnuyHbIX CIOB  (UKCHPOBAHHON JNIUHBI B ajdaBuTe
OnpeAeTIEHHON MOIITHOCTH.

KoaupoBanue CHUMBOJIOB OJHOTO ajgaBUTa C MOMOIIBIO KOJOBBIX CIIOB B
apyrom andaBuTe, KoaoBas Tabmuma, aekogupoBanue. KomupoBanue
TekcToB. PaBHOMepHbIli konx. HepaBHomepHsblii koa. Koamposka ASCII.
Bocemubutabie  komupoBku. [lomstme o komampoBkax UNICODE.
JlekoaupoBaHue COOOUICHWH C  HCIOJIb30BAaHHEM paBHOMEPHOTO H

HepaBHOMEpHOTo Koaa. MHpopManmoHHbIi 00BEM TEKCTa

2.2

Nudopmannonneiii 00béM gaHHBIX. bUT — MHUHHMalbHAs €IWHUIA
KonuuecTBa WHGOpMAIMU — JBOMYHBIN paspsn. EnuHunsl usMepeHus
nHpopmanmoHHoro o0bEMa maHHBIX. but, OalT, KuIoOalT, Merabair,

rurabaiir. CkopocThb Tepenayd OaHHBIX. EQUHHUIBI CKOPOCTH Mepenayu




TAHHBIX
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KomupoBanme mBera. IlBetoBeie Mmozemu. Mopens RGB. I'nmyOuna
koaupoBanus. [Tanutpa.

PactpoBoe m BekTOpHOE TpeicTaBieHHe n300paxkeHuil. Ilukcens. Onenka
MHPOPMALIMOHHOTO 00bEMa TpapUUecKuX JaHHBIX JJI  PacTPOBOTO

M300paKCHUS
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Koauposanue 3Byka. Pa3psgHocTs 1 yactoTa 3anucu. KoindecTBo KaHaoB
3aIluCH.
OneHka KOJMYECTBEHHBIX IApaMETPOB, CBA3AHHBIX C IPEACTABICHUEM H

XpaHEHUEM 3BYKOBBIX (hailiioB

2.5

Heno3unmonHple ¥ MO3WLMOHHBIE CHUCTEMbl CUHUCICHHS. AJ(aBuUT.
OcHoBanne. Paszpépuytast gopma 3amucu uucna. [lepeBon B AeCATUYHYIO
CUCTEMY YHCEJI, 3alIUCAHHBIX B IPYTHX CUCTEMAaX CUHCIICHHUS.

PumMmckas cuctema cUucieHus

2.6

JlBonuHas cuctema cuucienus. IlepeBon nenbix uucen B npeaenax ot 0 1o
1024 B nBOMYHYIO CHCTEMY CUMCIICHHs. BocbMeprnyHas cucTeMa CUHCICHUS.
IlepeBon umcen U3 BOCBMEPUYHOM CUCTEMBI B ABOMYHYIO U JECATHUUHYIO
cucreMsl U oOpatHo. IllecTHaguarepuynas cucrema cuucienus. IlepeBon
4yycesl U3 ILIECTHAALUATEPUYHOU CHUCTEMBI B JBOUYHYIO, BOCBMEPUYHYIO H
NECSITUUHYIO CHCTEMbI U 00paTHO. ApudmeTnyeckue oneparuu B JBOMUYHOMN

CUCTEMC CUUCIICHUA

2.7

Jlornueckue  BbICKa3biBaHMA. Jlorndyeckue 3HA4YeHHMsS  BBICKa3bIBAHUH.
SHCMCHTapHI)Ie M COCTaBHBIE BBICKA3bIBaHWS. Jlormdueckne onecpanrun: «u»
(KOHBIOHKIIHS, JIOTHYECKOE YMHOXKEHHE), «MJ» (AU3BIOHKIHNSA, JOIMYECKOe
CIIO)KEHME), «He» (Jormyeckoe otpuuanue). [lpuopurter moruyeckux
onepauuii. OnpeneneHre HCTUHHOCTH COCTABHOTO BBbICKAa3bIBaHUS, €CIIU
HU3BCCTHBI 3HAYCHHUA MCTHHHOCTH BXOAAIIHUX B HETO JJICMCHTAPHBIX
BhICKa3bIBaHUi. Jlormueckue BbIpakeHUs. [IpaBuia 3amucu JIOTHYECKHX

BbIpakeHu#. [locTpoeHne TabauI HCTHHHOCTH JIOTHYECKUX BBIPAKCHHUN

2.8

Jlorndueckue 31eMeHTEI. 3HAKOMCTBO € JIOTHYECKHUMU OCHOBaMU KOMIIBIOTCPA

2.9

HenpepsiBHble ¥ auckpeTHble mMojenu. MMuranuonusie mozaenu. Mrpossie
mojenu. OneHka afieKBaTHOCTH MOJIENIH MOJIEIUPYEMOMY OOBEKTY M LIEJISIM

MOJEJIMPOBAHUS

2.10

Tabnuunple Momenu. Tabnuma Kak TMpeAcTaBIeHUE OTHOMICHUS. basbl

naHHbIX. OTOOP B Ta0/IMIIE CTPOK, YIOBIETBOPSIONINX 3aJaHHOMY YCIOBHIO




2.11

I'pad. Bepmmna, pebpo, myts. OpHEHTHPOBAHHBIE U HEOPUEHTHPOBAHHBIC
rpadel. [Inuna (Bec) peOpa. BecoBas matpuna rpada. [Jnuna nytu mexmy
BepmmHamMu Tpada. Ilouck ontumanbHOro mytd B rpade. Hauvanmphas
BepIIMHA (MCTOYHMK) M KOHEYHas BEpIIMHA (CTOK) B OPUEHTUPOBAHHOM

rpade. BpluuciieHue KoiaudecTBa MyTeH B HalpaBIECHHOM AalMKIMYECKOM

rpage

2.12

HepeBo. Kopenb, Bepmmna (y3en), auct, pedpo (myra) nepeBa. Beicora
nepea. I[lommepeBo. Ilpumepsl wucnons3oBaHus aepeBseB. l[lepebop

BapHUaHTOB C IIOMOIIBIO ACPCBA

AJTOPUTMBI U TPOTPaMMHUPOBAHNE

3.1

CgoiictBa anroputMma. CriocoObl 3amucu anroputMa (CJIOBECHBIH, B BHUIIE
OJIOK-CXEMBI, IPOTpaMMa).

CocraBiieHHe aJropuTMOB U MPOrPaMM C HCIIOIb30BAaHUEM BETBIICHUH,
[IUKJIOB ¥ BCIIOMOTATENbHBIX aNTOPUTMOB ISl YIPABICHUS HCIIOTHHUTEIIEM
(Pobot, Yepemamka, Yepré&xHuk W napyrue). BrImoiHeHHE anropuTMOB

BPY4YHYIO U Ha KOMIIBIOTEPE

3.2

SA3pik mporpammupoBanusi (Python, C++, Ilackane, Java, C#, IlkonpHBIN
Anropurmudeckuil S3bIk).

Cucrema mnporpaMMUpOBAHUS: PENAKTOP TEKCTa MPOTrpaMM, TPAHCIATOP,
OTJIATUHK.

[lepemenHas: Tun, ums, 3HaueHue. llenble, BelleCTBEHHbIE U CUMBOJIbHBIC
TepeMEHHEIE.

Omneparop mnpucBauBaHusi. ApudMeTHYecKrUe BBIPAKEHUS U TOPAIOK UX
BeIUMCIICHH. Onepanuu ¢ IENbIMA YHCIIAMU: IEJIOYUCIICHHOE JCIICHHE,
OCTaToOK OT jaeneHusa. BerBnenus. CocTaBHbIe YCIOBUS (3aIUCh JTOTHUYECKHUX
BBIDOKCHUI Ha M3ydyaeMOM s3BIKE TporpamMmupoBanus). Haxoxnenue
MUHUMYMa

U MakCUMyMa U3 JBYX, TpEX M 4YeTHIpEX uuncen. Pemenune KBaapaTHOTO
ypaBHEHUs1, UMEIOLIETO BEleCTBEHHbIE KOpHU. LUK ¢ ycioBuem. Alropurm
EBxnmpma nmns  HaxXokACHHS HAuWOOJBIIEr0  OOIIEro  JIEeIUTENsl  JABYX
HaTypalbHbIX uucen. Pa3OueHue 3amMcu HaTypajdbHOTO YHCIA B
MO3UIIMOHHON CHCTEME C OCHOBaHWEM, MEHBIIMM WX paBHbIM 10, Ha
otaenbHble Uuphl. LUk ¢ nepeMeHHO. ANTOPUTMBI POBEPKH JEIUMOCTH
OJIHOTO IIEJIOTO 4YHuCjIa Ha JApyroe, MPOBEPKHM HATYpPAIBHOIO YHCIA Ha

IPOCTOTY
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O0paboTka CUMBOJIBHBIX JaHHBIX. CHMBOJIBHBIE (CTPOKOBBIE) MEPEMEHHBIE.
[TocumBonbHast 00paboTka cTpok. I1oAcu€r yacTOThl MOSIBIEHHUS] CUMBOJIA B

ctpoke. Bectpoennbie hyHKIMH 17151 00pabOTKH CTPOK
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OmnpeneneHre BO3MOXHBIX PE3yJIbTaTOB PabOThl aNropuTMa MpU JAHHOM
MHOYECTBE BXOJHBIX JAHHBIX, ONpEAEICHNE BO3MOXKHBIX BXOJHbBIX JAHHBIX,

MIPUBOASAIIMX K TAHHOMY pE€3yJIbTaTy

3.5

Tabnuunbie BenuuuHbl (MaccuBbl). OHOMEpHBIE MaccuBbl. COCTaBICHUE U
OTJIaJKa TIPOTPpaMM, PpPEATM3YIOIIMX THIIOBBIE aJTOPUTMBI  00pabOTKH
OJIHOMEPHBIX YUCJIOBBIX MACCHUBOB, Ha OJTHOM M3 S3BIKOB IPOTrPaMMHUPOBAHUS
(Python, C++, Tlackans, Java, C#, IlIkonbHBIH ANTOpUTMHYECKHUIN SI3BIK):
3ar0JHEHNE YKMCIIOBOTO MAcCHMBA CIyYalHBIMU YMCIIAMU, B COOTBETCTBHUH C
dbopmynoil uauM myTéM BBOJA YHCEN, HAXOXKJICHHE CYMMBI DJEMEHTOB
MacCHUBa, JMHEHHBIA IOUCK 3aJaHHOTO 3HAYEHHUS] B MACCHBE, MOACYET
3JIEMEHTOB MAaCCHBA, YAOBJIETBOPSIOMIMX 33JJaHHOMY YCJIOBUIO, HAXO0XKICHUE
MUHUMAaJIBHOTO (MaKCUMAaJIbHOI'0) 3jieMeHTa MaccuBa. COpTUpOBKAa MaccHUBa.
OO6paboTka MOTOKA JaHHBIX: BBIYMCICHHE KOJIHMYECTBA, CYMMBI, CPEIHETO
apu(pMEeTHUIECKOT0, MUHUMAIBHOTO U MaKCUMAIbHOTO 3HAYCHHS DJIEMEHTOB

IMOCJICA0BATCIIBHOCTHU, YAOBJIICTBOPAIOIIUX 3aIaHHOMY YCJIOBUIO

3.6

VYnpasnenue. Curnan. O6partHas cBs3b. [lomydeHne curHanoB oT 1U(POBBIX
JaTYNKOB (HAaNpuUMeEp, KacaHWUs, pacCcTOsHUSA, CBeTa, 3ByKa). [Ipumepsl
UCIIOJIb30BAaHUsl TPUHLHKIA OOpaTHOM CBSI3M B CHUCTEMax yHpPaBICHUS
TEXHUYECKMMH YCTPOMCTBAMM C IIOMOUIbIO JATYMKOB, B TOM 4HCIE B

pOOOTOTEXHUKE

NupopmaninoHHbIe TEXHOJIOTUN

4.1

TeKkcToBbIE JOKYMEHTBI M WX CTPYKTypHBIE JJIEMEHTHI (CTpaHHWIla, ad3arl,
CTpOKa, CIIOBO, CUMBOII).

TexkcToBBIii TpoIIECCOp — HMHCTPYMEHT CO3JaHHs, pPEIaKTHPOBAHUS W
dbopmatupoBanus TekcToB. IlpaBunma Habopa Tekcra. PenaktupoBanwue
tekcta. CpoiictBa cumBosioB. pudt. Tunsr mpudror (pydnensie, c
3aceykaMu, MOHOIUpHUHHBIE). [lomykupHOe U KypCHBHOE HauepTaHUE.
CpoiicTBa ab3aleB: rpaHulibl, ad3alHBI OTCTYN, UHTEPBAJ, BhIpaBHUBAHUE.
[Tapametpsl ctpanunel. CtuneBoe ¢opmaTupoBanue. CTpyKTYypHUpOBaHUE
MHPOPMALIUK C TIOMOUIBIO CHUCKOB M TaOiui. MHOTOYpOBHEBBIE CITUCKH.
JloGaBnenue Talnuil B TEKCTOBBbIE TOKYMEHTHI. BcTaBka m300pakeHUU B

TEKCTOBBIE JNOKyMeHTHl. OOTekaHHe M300pa)keHUH TeKCTOM. Brirouenue B




TEKCTOBBIM ~ JOKyMEHT jauarpamMm, ¢GOpMys, HyMepalud CTpPaHHII,

KOJIOHTUTYJIOB, CCBUJIOK U APYTHUX 3JICMCHTOB

4.2

PactpoBrie pucynku. Mcnonb3oBanue rpapuueckux MpUMUTHBOB.

Onepanuu perakTHpoBaHus rpauuecKux 0OBEKTOB, B TOM YHUCIIC ITU(POBBIX
dotorpaduii: n3MEeHeHne pa3mepa, o0Ope3Ka, IOBOPOT, OTpaKeHUe, padboTa C
obnactssmu (BBIICICHHE, KOMTMPOBAHUE, 3aJIMBKA [IBETOM), KOPPEKIIUS I[BETA,
SAPKOCTH W KOHTpacTHOCTH. BekrtopHas rpaduka. Co3naHue BEKTOPHBIX
PUCYHKOB BCTPOEHHBIMHU CPEICTBAMHU TEKCTOBOTO IMPOIECCOpPA WU IAPYTUX

nporpamM (npusoxeHuii). JlobaBieHre BEKTOPHBIX PUCYHKOB B JJOKYMEHTBI

4.3

[ToaroroBka MyIbTUMEAMHHBIX Mpe3eHTaruii. Ciaiin. JlobaBieHue Ha ciaia
TekcTa u n3oOpaxenuil. Pabora ¢ HeckonpkuMu crnaiigamu. JloOaBieHue Ha

cnafm AyJANOBHU3YaAJIbHbIX NaAHHBIX. AHI/IMaHI/IH. FI/IHepCCBIJ'IKI/I

4.4

Tumbl maHHBIX B sSYEHWKaX OJJIGKTPOHHOW TaOnuIel. PemakthpoBaHue wu
¢dopmarupoBanue Tabaun. BcTpoeHHble (YHKIMU JUIS TOWCKAa MAaKCHUMyMa,
MUHHMYyMa, CYMMBI B CpefHero apupmerndeckoro. COpTUpPOBKA JaHHBIX B
BbIIeTIeHHOM jauamna3oHe. [locTpoeHne amarpamm (THCTOrpamMma, KpyroBas
a@arpamMma, — TO4YeyHas ~— auarpamMma). Bpibop  TMma  muarpammel.
[TpeobpazoBanue Gopmyn npu komupoBaHuu. OTHOCUTENbHAS, A0COTIOTHAS

Y CMEIIaHHas ajpecarus

4.5

VYcoBHbIE BBIYHMCIEHUS B JJIEKTPOHHBIX Tabmunax. CymMMupoBaHUE U
NoJCUET 3HAUCHUM, OTBEYAIOIMX 3aJaHHOMY ycioBHI0. OOpaboTka G0IbIINX

Ha0OpOB JaHHBIX. YHCIIEHHOE MOIETUPOBAHHUE B JICKTPOHHBIX TaOIHIIAX
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