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IMNOACHUTEJIBHASA 3AIIMCKA

[Tporpamma o wH(pOPMATHKE Ha YPOBHE OCHOBHOTO OOIIET0 OOpa3oBaHUS
COCTaBjieHa Ha OCHOBE TpeOOBaHMII K pe3ylbTaTaM OCBOCHHUS OCHOBHOMU
o0pa3oBaTenbHON MPOrpaMMbl OCHOBHOT'O 00IIIET0 00pa30BaHuUsl, MPEICTABICHHBIX
B ®I'OC 00O, a taxxke denepaabHON pabouel MporpaMMbl BOCITUTAHUS.

[Iporpamma 1o wuHOpMaTuke HAAET NPEACTABICHHE O LENAX, OoOen
CTpareruu OOy4YeHHs, BOCHUTAHUS M Pa3BUTHS OOYyYarOIIMXCS CpEeACTBAMU
uHhopMaTUKU Ha 0a30BOM YpOBHE, yCTaHABIMBAET 00s3aTE€IbHOE MPEIMETHOE
coJiepKaHue, MPeyCMaTpUBAET €ro CTPYKTYPUPOBAHUE IO pa3jiesiaM U TEMaM.

[Tporpamma o nHpopMaTHKE ONpPENEeT KOJUUECTBEHHbIE U KaYECTBEHHbIE
XapaKTEPUCTHKU Y4EOHOr0 Marepuaia JUisl KaXxJaoro roja u3y4eHus, B TOM YHCIIe
JUISL COZIEP KATENIbHOIO HAIOJHEHUs pPa3HOro BUJA KOHTPOJA (IMPOMEXYTOUHOM
aTTecTaluu oOyuarommxcs, BCEPOCCUNCKUX MIPOBEPOUYHBIX paoor,
rocyJapCTBEHHOM UTOrOBOM aTTECTAIUN ).

[Iporpamma 1o wuH(}OpMaTUKE SBISETCS OCHOBOM MJii  COCTaBJIEHUS
aBTOPCKUX YYEOHBIX MPOrpPaMM, TEMATUYECKOTO TNIAHUPOBAHUS Kypca yUUTEIIEM.

Henstmu  u3ydeHuss HH(OPMATUKM Ha YPOBHE OCHOBHOTO  OOIIEro
00pa3oBaHUsI SIBISIOTCS:

(dbopMHpOBaHKWE OCHOB MHUPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO pa3BUTUSA HAayKH HH(MOPMATUKH, TOCTHXKEHHSIM HAyYHO-TEXHUYECKOIO
mporpecca W OOIIECTBEHHOW MPAKTUKH, 3a CUET PAa3BUTHSA NPEICTABICHUNU 00
UHpOpMAIlMU KaK O Ba)KHEHIIEM CTPaTeTMYECKOM pEecypce Pa3BUTHS JIMYHOCTH,
rocylapcTBa, o0OIlecTBa, IOHUMAHUA POJM HWH(DOPMAIMOHHBIX MPOIECCOB,
UH(OPMAIIMOHHBIX PECypcoB W HMH(GOPMALMOHHBIX TEXHOJOTHA B YCIOBHSX
uu(ppoBoil TpaHCHOpMALIMU MHOTUX C(ep )KU3HU COBPEMEHHOTO OOIIECTBA;

o0OecrieyeHrne YCJIOBHM, CIIOCOOCTBYIOIIMX PAa3BUTHUIO AJITOPUTMHUYECKOTO
MBILUIEHUS KaK HEOoOXOJUMOro YCJIOBUS MpOo(ecCHOHANbHON NeATeIbHOCTH B
COBpPEMEHHOM HWH(OPMAIIMOHHOM OOIIECTBE, MPEANOJaraloniero CcrnocoOHOCTh
oOyuarorierocs pa3OuBaTh CIOXKHBIE 3ajlaud Ha Oojiee TPOCThIe MOJ3aJauu,
CpPaBHUBATh HOBBIE 33/1a4 C 33Ja4aMH, PEIIEHHBIMU paHee, ONPEAesaTh ark s
JNOCTH)KEHHUSI pe3yJibTaTa U TaK AAJIEe;

dbopMHUpOoBaHWE U pa3BUTHE KOMIIETEHUUNA OOy4aromuxcs B o001acTu
UCIIOJIb30BaHUsl UH(OPMAITMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHM, B TOM YHCIIE
3HaHMM, YMEHUH W HABBIKOB pabOThl C HHPOpPMALMEN, MPOrpaMMHUPOBAHUS,
KOMMYHHKAIIU B COBPEMEHHBIX IIM(PPOBBIX Cpefax B YCIOBHUSIX OOECHeUeHUs
UHGOPMAITMOHHON O€30MaCHOCTH JIMYHOCTH 00YyUaroIerocs;

BOCITUTAHUE OTBETCTBEHHOTO M M30MPATETHLHOTO OTHOIICHUS K MH(MOpMaIuu
C y4€TOM MPaBOBBIX U 3TUYECKHUX ACIEKTOB €€ paclpOCTPAaHEHHUS, CTPEMJIEHUS K
OPOJOJDKEHUIO 00pa3oBaHus B 00JacTH HMH(MOPMALMOHHBIX TEXHOJOTUHA U



CO3UJIAaTEIbHON JESITENHOCTH C NPUMEHEHHUEM CpPEICTB HH(POPMAIMOHHBIX
TEXHOJIOTUH.

HNudopmaTika B OCHOBHOM 00111eM 00pa30BaHUU OTPAXKAET:

CYyIIHOCTh HMH(POPMATUKM KaK HAyYHOM JUCUUIUIMHBI, U3ydarouien
3aKOHOMEPHOCTH MPOTEKAaHUS U BO3MOKHOCTH aBTOMATHU3AalMU MH(POPMAIIMOHHBIX
IPOLIECCOB B Pa3IMUHBIX CUCTEMAX;

OCHOBHbIE  O0JIaCTM ~ TNPUMEHEHUs  HUH(POPMATUKH, MPEKIE  BCErO
UH(OPMaIMOHHBIE TEXHOJOTUH, YIPABICHUE U COLUANBHYIO CPEpY;

MEXIUCIUIUIMHAPHBIA ~ XapakTep HHPOpMATUKH #  HWHOOPMALMOHHOU
NEATENBHOCTH.

N3yyenne wnHMOpPMATHKM  OKa3blBa€T  CYILIECTBEHHOE  BIUSHUE  HA
dbopMHpOBaHHE MHUPOBO33PEHUS OOYYaIOIIETOCs, €ro >KU3HEHHYIO IO3UIIHIO,
3aKJIa/IbIBA€T  OCHOBBI ~ IOHMMAaHHS  NPUHUUIOB  (PYHKUMOHUPOBAHHS U
UCTIOJIb30BaHUSI MH(POPMAIIMOHHBIX TEXHOJIOTUN KaK HEOOXOIMMOT0 MHCTPYMEHTA
OPaKTUUECKU JI00OM JeATEeIbHOCTH W OAHOrO U3 Haubosee 3HAUYMMBIX
TEXHOJIOTMUECKUX  JIOCTH)KEHUH  COBPEMEHHOM  LMBWIM3aLMU.  MHorue
IpEeIMETHbIE 3HAHUS U CIIOCOOBI JeATEIbHOCTH, OCBOCHHbBIE 00YYalOUUMUCS MPU
U3y4eHUU WH(POPMATUKU, HAXOASIT MPUMEHEHHE KaK B paMKax 0Opa30BaTEIbHOTO
nopolecca MpU HM3YyYeHUU JAPYTUX MPEAMETHBIX 00jacTeil, Tak M B HHBIX
KU3HEHHBIX CUTYyallUsIX, CTAHOBSTCS 3HAYUMBIMHM A1 (POPMUPOBAHUS KadyeCTB
JUYHOCTH, TO €CTb OPUEHTHUPOBAHbI Ha (HOPMHUPOBAHME METANPEIMETHBIX U
JUYHOCTHBIX PE3YJIbTATOB O0YUYEHUS.

OcHoBHbIe 3a7aun yuebHoro npeameta «Mupopmatuka» — chopmMupoBath y
0o0yyJarommxcs:

NOHMMaHUE MPUHLMIIOB YCTPOMCTBA M (PYHKIMOHUPOBAHHUA OOBEKTOB
U(POBOro OKPYKEHMsI, NMPEICTaBICHUS 00 HMCTOPUU W TEHICHLMSIX PpPa3BUTHUSA
uH(popMaTHKU Neproia HudpoBoil TpaHCcHOpMaMU COBPEMEHHOTO OOIIECTBA;

3HAHUA, YMEHHUS U HABBIKM IPaMOTHOW MOCTAaHOBKH 3aj]ad, BOSHUKAIOIIUX B
NPAaKTUYECKON AESTENbHOCTH, JUISl UX PEIICHUs C MOMOILBI0 MHPOPMAIIMOHHBIX
TEXHOJIOTMM, YMEHHUS M HaBbIKM (POPMAJIM30BAHHOI'O OIKCAHUS ITOCTABJIECHHBIX
3ajad4;

0a3oBple 3HaHHUS 00 MH(POPMALMOHHOM MOJEIUPOBAHHHM, B TOM YHUCIE O
MaTeMaTHYeCKOM MOJICJIMPOBAHUH;

3HaHHWE OCHOBHBIX AJTOPUTMUYECKUX CTPYKTYp U YMEHHE MPHUMEHSTHh 3TH
3HaHUS JJI MOCTPOEHUsl AJITOPUTMOB pEUIEHUs 3ajlady MO HUX MaTeMaTHYECKUM
MOJIETISIM;

YMEHUS U HABBIKM COCTAaBJIEHHUS MPOCTBIX MNPOrpaMM IO MHOCTPOCHHOMY
QITOPUTMY Ha OJTHOM U3 SI3BIKOB IPOTPAMMHPOBAHUS BBICOKOTO YPOBHS;



YMEHUSI ¥ HaBbIKU J(P(GEKTUBHOTO HCIOIb30BAHUS OCHOBHBIX THUIIOB
MPUKIIAIHBIX MporpamMM (TIPHIIOKEHU) 00IIero Ha3HaAYeHUsT U WH(POPMAITMOHHBIX
CUCTEM JUIsl PEIICHUS C MX IMOMOIIBIO MPAKTHUECKUX 3ajad, BJIaJicHue 0a30BBIMU
HOpMaMH WH()OPMAIMOHHOW JTHUKA ¥ TIpaBa, OCHOBaMH WH(MOPMAIMOHHON
0€301aCHOCTH;

YMEHHE TPAaMOTHO WHTEPIIPETUPOBATH PE3yJIbTaThl PEIICHUS] TMPAKTHUCCKUX
3a/1ad C IOMOIIBbI0 HH(MOPMAIIMOHHBIX TEXHOJIOTHHA, MPUMEHSATH IOJYYCHHBIC
pe3yIbTaThl B MPAKTHUECKON JIEATSTLHOCTH.

Lenn m 3amaun u3ydeHus HHPOPMATHKUA HAa YPOBHE OCHOBHOIO OOIIETo
o0pa3oBaHMsI  OMPENENSIIOT CTPYKTYpY OCHOBHOTO COJIEPKaHHUS  y4eOHOTO
npeaMeTa B BUC CICAYIOMIMX YeTHIPEX TEeMAaTHUECKUX Pa3/ICNIOB:

nuppoBasi rpaMOTHOCTb;

TEOPETUYECKIE OCHOBBI HHPOPMATHKH;

AITOPUTMBI U TPOTPAMMHUPOBAHNE;

uH(OPMAITMOHHBIE 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 00padOTKH JaAHHBIX

KommproTep — yHHBEpCcalbHOE BBIYMCIHMTEILHOE YCTPOWCTBO, paboTaroiiee
no nporpamme. THIBI KOMIBIOTEPOB: MEPCOHAIBHBIE KOMIBIOTEPHI, BCTPOECHHbIE
KOMITBIOTEPHI, CYIIEPKOMITbIOTEPHI. MOOUIIbHBIE YCTPOUCTBA.

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

HUctopus pa3BuTus KOMIBIOTEPOB W MPOTPAMMHOTO  OOECIECUCHHS.
[Tokonenust komnbroTepoB. COBpEMEHHBIE TEHACHIIUU PA3BUTHUS KOMIIBLIOTEPOB.
CynepKoMIbIOTEPHL.

[TapannenbHble BEIYUCICHUS.

[Tepconanbhblii kommbioTep. Ilpolieccop u ero XxapakTepucTUKH (TaKkTOBas
4acToTa, pa3psaaHocTh). OnepaTuBHas maMsTh. JlONTOBpeMEHHAas MaMSTh.
VYerpoiictBa BBoa M BbIBOAA. OO0BEM XpaHUMBIX AaHHBIX (ONEpaTHUBHAsS NaMATh
KOMITBIOTEPA, KECTKUM M TBEPIOTEIbHBIA TUCK, MIOCTOSTHHAS MaMATh cMapT(oHa)
Y CKOPOCTh JOCTYMA JJIs Pa3JIMYHbIX BUJIOB HOCUTEIIEH.

TexHuka 6€30MaCHOCTH U MpaBuiia padOThl HA KOMITBIOTEPE.

IIporpaMMbI U JaHHBIE

[IporpammHoe oOecnieueHue KkommbioTepa. [lpukiiagHoe mnporpaMMHOe
obecrnieucHue. CucremHoe IIPOTPpaMMHOE obecrnieucHue. Cucrembl
nporpamMmupoBanusi. [IpaBoBas oxpaHa NporpaMMm W JaHHBIX. becriaTHele u
yCIIOBHO-OecmiaTHbie mporpaMMbl. CBOOOHOE TPOrpaMMHOE 0OECTICUEHHE.

@aiinel 1 nanku (katanoru). [IpuHIUNBI TOCTpOeHHS (HAMIIOBBIX CHUCTEM.
[Tonnoe ums Qaitna (manku). [lyts k ¢aiiny (mamke). PaGota c¢ daitmamu u
KaTaJloraMyd CpEJICTBAaMU OINEPALlMOHHOM CHCTEMBI: CO3[IlaHHE, KONUPOBAHUE,
nepeMelieHre, NepeuMeHoBaHue U yaaineHue (aisioB u nanok (katanoros). Tumbl
¢aiinos. CaoiictBa (aitsioB. XapakTepHble pa3Mmepbl (aillioB pa3iMyYHBIX THIIOB
(cTpaHuIa TEKCTa, JIEKTPOHHAs KHUTA, PoTorpadus, 3anuch MECHU, BUACOKIUII,
MOJITHOMETPKHBIA (uibM). ApxuBamusi MaHHBIX. VICMOIB30BaHHWE MPOTPAMM-
apxuBatopoB. DaitnoBeiii MeHemxkep. [louck (aitioB cpeacTBaMu OneparmoHHON
CHUCTEMBL.

KomMmnbroTepHble BUPYCHI M JIpYTHE BPEAOHOCHBIE MporpaMmmbl. [IporpamMmsr
JUISL 3aIIUTHI OT BUPYCOB.

KomnbrorepHbie ceTn



OO6benunenne kKoMmmbiloTepoB B ceTh. Ceth MHTEepHeT. Beb-cTpanuia, BeO-
caiit. Ctpykrypa aapecoB BeO-pecypcoB. bpaysep. [louckosie cuctemsl. Ilonck
uHpopMalMK MO KIIOYEBBIM CJIOBaM M MO H300pakeHuto. JlocTOBEpHOCTH
uH(popmaImu, noaydyeHHoi u3 Murepuera.

CoBpeMeHHbIE CEPBUCHI MHTEPHET-KOMMYHUKAIUH.

CereBoii 3THKET, 0a30BbIe HOPMBI MH(POPMAIMOHHON STUKU M TpaBa IMpHU
pabote B Untepuere. CTpaTeruu 6e3omacHoro nopejeHus B Miatepuere.

TeopeTnueckne 0CHOBbI HHPOPMATHKH

HNudpopmanus u uHGoOpMaLMOHHbIE NPOLECCHI

Nudopmarus — 0JHO U3 OCHOBHBIX TIOHATHI COBPEMEHHOMN HAYKH.

Nudopmanus kak cBefeHus, MpeHa3HAYSHHBIE /711 BOCTIPUSATHS YETIOBEKOM,
U uHpoOpMalMs KAk  JIaHHbIE, KOTOpble MOryT OBbITb  00pabOTaHbI
ABTOMATU3UPOBAHHOW CUCTEMOM.

JIUCKpeTHOCTh TaHHBIX. BO3MOXHOCTh ONMMCaHUs HEMPEPHIBHBIX OOBEKTOB U
MPOLIECCOB C MTOMOINIBIO TUCKPETHBIX TAHHBIX.

NudopmanmonHsie mpouecchl — TMPOLECChl, CBSI3aHHBIE C XpaHEHUEM,
npeoOpa3oBaHUEM U MepeIauei TaHHbIX.

IIpeacraBiaenue nHpopMmanun

CumBon. AndaBur. MomHocts andaButa. PazHooOpasuwe S3bIKOB U
andasutoB. EcTrecTBeHHbIe U (popManbHbIC SA3BIKU. AJIPaBUT TEKCTOB Ha PyCCKOM
s3pike. JIBowunblli andaButr. KoauyecTBO BCEBO3MOXKHBIX CJIOB  (KOJOBBIX
KoMOUHaIMi) (HUKCUPOBAHHOM NJIMHBI B JBOMYHOM andasure. [IpeoOpazoBanue
moboro andaBuTa K ABOMYHOMY. KOJTMYECTBO pa3nMUYHBIX CIOB (DUKCUPOBAHHOU
JUTMHBI B aiaBUTE ONIPEICTEHHON MOIITHOCTH.

KoaupoBanue cumBOoJIOB 0AHOTO ajdaBUTa C MOMOIIBIO KOJOBBIX CIIOB B
npyrom andaBuTe, KoJaoBas TadauIa, JEKOIUPOBAHHUE.

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

Nudopmarmonneiii  00bEM  JaHHBIX. bUT — MHHUMaIbHAs €IMHHIA
KoiauuecTBa UWHGOpPMAMM — JABOMYHBIA  paspsna. EauHunsl  u3MepeHus
uHpopMalimoHHOro o0bEéMa naHHbIX. buT, Oaift, kunoOaiT, MmeradaiT, ruradamr.

CkopocTh nepenaun JaHHbIX. EAMHUIIBI CKOPOCTH NIEpeAauy TaHHbBIX.

KomupoBanne TtekcTtoB. PaBHOMepHBI KOA. HepaBHOMEpHBIM  KOZ.
KomupoBka ASCII. BocbmuOutHble KoaupoBku. IloHsATHE 0 KOIMpPOBKaX
UNICODE. JexoaupoBanue COOOIIEHUI € HMCIOJb30BaHUEM PABHOMEPHOTO U
HepaBHOMEPHOTO Koja. Hpopmamonusiii 00bEM TEKCTA.

Hckaxxenue nHPOpMaIiK MpH epeaaye.

Ob6miee mpejacTaBieHre O NU(PPOBOM TMPEICTABICHUU ayJIUOBU3YaIbHBIX U
JIPYTUX HEMPEPBIBHBIX JIaHHBIX.



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

PactpoBoe u BekTOpHOE mnpejcTaBieHue uzoOpaxeHui. [lukcens. OueHka
UHPOPMAITMOHHOTO 00BEMA rpapUUecKuX JAHHBIX I PACTPOBOTO U300paKEHUSI.

KonupoBanue 3Byka. Pa3psigHocTh u yactora 3anvcu. KoandecTBo KaHAIOB
3aIUCH.

OueHka KOJIMYECTBEHHBIX IapaMETPOB, CBSI3AHHBIX C MPEJCTaBICHUEM U
XpaHEHHEM 3BYKOBBIX (aillioB.

NHpopmanuoHHbIe TEXHOJIOIHH

TekcTOBBIC JOKYMEHTBI

TexcToBbIE JOKYMEHTHI M WX CTPYKTYpPHBIE JJIEMEHTHI (CTpaHHIla, ab3ail,
CTpOKa, CJI0BO, CHUMBOJ).

TekcToBbII TpoLEecCOp — HMHCTPYMEHT CO3JaHUs, PEIAKTUPOBAHMS U
¢opmaTupoBanusi TekctoB. llpaBuna Habopa Tekcra. PemakTupoBaHHe TEKCTa.
CgoiictBa cumBosnoB. Illpudr. Tumsl mpudrtoB (pybieHbie, ¢ 3acedyxkamw,
MoHowMpuHHBIE). [lomyxupHoe U KypcuBHOe Hauepranue. CBOHCTBa a03alleB:
IpaHMIIbl, a03alHBIA OTCTYI, UHTEpPBAJ, BbIpaBHHUBaHME. [lapameTpbl cTpaHUIIBI.
CruneBoe hopmaTupoBaHHUe.

CrpykrypupoBanue uHGOpPMAlMU C TOMOINBIO CHOUCKOB W  TaOJIHII.
MHuoroypoBHeBbI€ clUckH. J[oO6aBieHne TabauI] B TEKCTOBbIE IOKYMEHTHI.

BceraBka n3o0paxkeHuid B TEKCTOBbIE TOKYMEHThl. O0TeKkaHue M300pakeHui
TEKCTOM. BKIIIOUeHHE B TEKCTOBBI OKYMEHT auarpamm, (popmyi, Hymepauuu
CTPAHMII, KOJIOHTUTYJIOB, CCBIJIOK U IPYTHUX 3JIEMEHTOB.

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

KomnbrorepHas rpagpuka

3HaKOMCTBO C TrpaUUYecKUMH pedaKkTopaMu. PacTpoBble PHCYHKH.
Hcnonb3zoBanue rpa@uuecKkux MPUMHUTHBOB.

Omnepaiuu peakTupoBanus rpadpuyeckux 00bEeKTOB, B TOM YHuCie [UGPOBBIX
doTorpaduii: u3MeHeHue pa3mepa, oOpe3ka, MOBOPOT, OTpaKeHue, padora cC
oOnacTsMu (BblAEJIEHHWE, KONMPOBAHHWE, 3aJMBKA LIBETOM), KOPPEKIUS IBETA,
SAPKOCTU U KOHTPACTHOCTH.

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

MyabTUMeAUiHbIE IIPe3eHTAUUN

[ToaroroBka MynbTUMEIUMHBIX Tpe3eHTanuii. Cnaia. Jlo6aBneHue Ha ciai
TeKcTa U n3o00paxkeHuil. PaboTta ¢ HECKOJIBKUMU CaiiamMH.



JloGaBneHne Ha  Cilaiil ~ ayJuMOBU3YaJbHBIX  JIaHHBIX.  AHUMAIUA.
['unepccebuiku.

8 KUIACC

Teopernueckne 0CHOBbI HH(POPMATHUKH

Cucrembl cYUCIEHUS

Hemno3unuronnble W TMO3WIIMOHHBIE CHUCTEMBl  CUHUCHEHHS. AJsdaBur.
OcHoBanue. Pa3zpépuyTas ¢opma 3anucu uncina. [lepeBoj B JECATUUHYIO CUCTEMY
YHCEJI, 3alUCAaHHbBIX B IPYTUX CUCTEMAX CUMCIICHUSI.

PumMmckas cucrema cuuciieHusl.

JIBonuHas cucteMa cuucienus. [lepeBon nensix yucen B npexaenax ot 0 1o
1024 B 1BOMYHYIO CHUCTEMY CUHMCIEHUs. BocbMepryHas cucTeMa CUHUCICHUS.
[TepeBon uncen u3 BOCbMEPUUYHON CUCTEMBI B JBOUYHYIO U JIECATUUYHYIO CUCTEMBI
u oOparHo. IllectHanmarepuunas cucrema cuucieHusa. llepeBox uwcen wu3
NIECTHAAUATEPUYHON CHCTEMBI B JIBOMYHYIO, BOCBMEPHUYHYID M JECITUUHYIO
CUCTEMBI B 0OPATHO.

ApudmMernueckue onepanuu B IBOMYHON CUCTEME CUUCIICHHUS.

JJIeMeHTbl MATEMATHYECKOM JIOTUKHU

Jlormyeckue BbICKa3biBaHUA. Jlornueckne 3HAYEHUS  BBICKA3bIBAHMIA.
DJieMEHTapHble M COCTABHBIE BBICKAa3bIBaHMs. JIOTMYECKHE OMNepaluu: «u»
(KOHBIOHKLIMS, JIOTHUYECKOE YMHOXKEHHE), <«WIN» (AU3BIOHKIMS, JIOTHYECKOE
CIIOXKEHUE), «He» (Jlormueckoe oTpuiianue). [Ipuopurer JOormueckux orepanui.
Onpenenenne UCTUHHOCTH COCTABHOTO BBICKA3bIBAHUS, €CJIM U3BECTHBI 3HAYCHUSA
MCTUHHOCTH BXOJSIIMX B HErO0 SJIEMEHTAPHBIX BbICKa3bIiBaHUM. Jlornueckue
BbIpakeHus. [IpaBuna 3ammcu jormdeckux BwipaxkeHui. [locTtpoenue Tabmuil
VCTUHHOCTH JIOTUYECKHUX BBIPAXKEHHUM.

Jlornyeckue 31eMeHThl. 3HAKOMCTBO C JIOTHYECKMMHU OCHOBAMH KOMITBIOTEPA.

AJITOPUTMBI U IPOrPAMMMPOBaHNE

HcnosHnTe M U AJTrOPUTMBI. AJITOPUTMUYECKHE KOHCTPYKIIMHA

[Touarue anroputrma. HVCHOJHUTENH aNrOPUTMOB. AJNTOPUTM Kak IUIaH
yIPaBJIEHUS UCIIOJIHUTEIIEM.

CgoiicTtBa anroputMma. CrnocoObl 3amucu ajaroputMa (CJIOBECHBIM, B BHJE
OJIOK-CXEMBI, TPOrpamMmma).

AnropuTMuYecKre KOHCTpYKUMH. KOHCTpyKuMs «cienoBaHuey. JIMHEHHbII
anroput™.  OrpaHMYeHHOCTh  JIMHEWHBIX  QJITOPUTMOB:  HEBO3MOXKHOCTH
NPEAYCMOTPETh 3aBUCHUMOCTh IOCIEA0BATEIbHOCTA BBIMIOJHAEMBIX JIEUCTBUU OT
UCXOJIHBIX JAHHBIX.



KoHcTpykius «BeTBiIeHHE»: MOJNHAasg W HemonHas (opmbl. BeinonHenue u
HEBBINOJIHEHNUE YCJIOBUS (MCTUHHOCTh W JIOXKHOCTh BbICKa3blBaHusA). IIpocTeie n
COCTaBHBIE YCJIOBUSI.

KoHcTpykiust «IOBTOpPEHUS»: LUKIIBI C 33JaHHBIM YHCIOM MOBTOPEHUH, C
YCJIOBHEM BBIIIOJIHEHUS, C IEPEMEHHON LIUKJIA.

Pa3zpaborka 1151 GopManibHOrO HCIOJHUTENS aJrOpUTMa, MPUBOJAAILIETO K
TpeOyeMoMy pe3yJbTaTy TMpU KOHKPETHBIX HCXOJHBIX JlaHHbIX. Pa3paboTka
HECJIOKHBIX aJTOPUTMOB C HCIOJIb30BAHMEM IIMKJIOB W BETBICHMM s
ynpaBieHus: (HOpMaTbHBIMU HCIIOTHUTEISIMHU, TakuMu kKak PobGot, Yepenamika,
UYepréxHUK. BpImogHEeHWE aaropuTMOB BPYYHYHD M Ha  KOMIIBIOTEPE.
CuHTakcuuyecKkue 1 Jjornyeckue ommoku. OTKassl.

S3bIK NpOorpaMMHUPOBaHUA

Azpik mporpammupoBanusi (Python, C++, Ilackane, Java, C#, IllkonbHblit
ANropUTMUYECKHUN S3BIK).

Cucrema mnporpaMMUpOBaHHS: PENAKTOP TEKCTa MPOrpamMm, TPAHCIATOP,
OTJIAJUHK.

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

Oneparop mnpucBauBaHus. ApUPMETHUECKHE BBIPAXKEHUS M TOPSAOK HX
BbuKciieHHd. Onepanuu ¢ LUEeabIMM YUCIIAMM: LIEJIOYHUCICHHOE JIEJIEHUE, OCTAaTOK
OT JIEJICHHUS.

BerBnenusi. CocTaBHbIE YCIOBUSI (3alUCh JIOTHYECKUX BBIPAKEHUN Ha
U3y4aeMOM SI3bIKE MporpammupoBaHusi). HaxoxneHne MUHUMyMa U MakCUMyMa
U3 JABYX, TPEX U 4YETBIPEX umncel. PeleHrne KBaJpaTHOrO ypaBHEHUS, UMEKOLIETO
BEILLIECTBEHHBIE KOPHU.

JuanoroBass oTiaAgKa MporpaMM: IOIIATOBOE BBIOJHEHUE, IPOCMOTP
3HAYEHU BEJIMYMH, OTJIaJ0YHBIA BBIBOJ, BEBIOOP TOUKH OCTaHOBA.

Hukn c ycnoBueM. Anroput™m EBKiMma s HaXxO0XACHHUS HauWOOJBIIETO
o01Iero AenuTeNs JByX HATypajbHBIX 4ucesl. Pa3OumeHue 3amucu HaTypalbHOIO
YUCJIa B IO3UIMOHHOM CHCTEME C OCHOBaHMEM, MEHbIIMM WM paBHbIM 10, Ha
OTIIETbHBIE IU(PBHI.

Hukn ¢ nepeMeHHON. ANTOPUTMBI IPOBEPKH JEIMMOCTH OJHOTO LIEJIOrO
YHCJIa HAa JPYroe, MPOBEPKU HATYpPaIbHOIO YHCIIA HA IPOCTOTY.

O0paboTka CUMBOJIbHBIX AaHHBIX. CUMBOJIbHBIE (CTPOKOBBIE) IEPEMEHHBIE.
[TocumBonbHast oOpaboTka cTpok. [loacu€r 4YacToThl MOSABIEHHS CHMBOJIA B
cTpoke. BctpoeHnnble pyHKUIMU 115t 00pabOTKU CTPOK.

AHaJIN3 AJITOPUTMOB



Ompenenenre BO3MOXHBIX PE3yJbTaTOB paOOThl aJITOpUTMA TPH JAHHOM
MHOJKECTBE BXOJHBIX JaHHBIX, OINPEACICHUE BO3MOXHBIX BXOJHBIX JIaHHBIX,
MPUBOSIIMX K TAHHOMY PE3YJIbTATy.

9 KUIIACC

Hudposasi rpaMOTHOCTDH

I'1o0anbHas cetb UHTEpHET M cTpaTernu 0€30MacHOro NOBeJAeHUs B Hel

I'moGanwhas cerb MuaTepHeT. IP-anpeca y3noB. CereBoe XpaHEHHE JTaHHBIX.
MeTobl HHIUBUAYAIBHOTO U KOJUIEKTUBHOTO pa3MelleHusl HOBOM MH(OpMalUK B
Nurepuere. bonbiive panHbie (MHTEPHET-JAHHBIE, B YAaCTHOCTU JIaHHBIC
COIIMAJIBHBIX CETEN).

[Tonsitue 00 wHbOpPMAIMOHHONW 0€30MaCHOCTH. YTPO3bl MH(MOPMAIIMOHHOU
0€30macHOCTU TIpu paboTe B TII00ATBHOM CETH U METOJbl MPOTHUBOJCUCTBUS UM.
[IpaBuna Oe3omacHO ayTeHTH(UKAIMU. 3amuTa JUYHOM uHGOpPMAIUU B
HNnrepuere. be3onacusie ctparerun noseneHus B MurtepHere. [Ipenynpexnenue
BOBJICUCHHSI B JIECTPYKTHUBHBIE W KPUMHHAIIbHBIE (DOPMBI CETEBOW aKTUBHOCTHU
(kuOepOyITUHT, GUITHUHT U ApyTue GOPMBI).

PabGora B MH(pOPMALITHOHHOM NPOCTPAHCTBE

Buasl gestensnoctu B IHTEpHETE, MHTEPHET-CEPBUCHI: KOMMYHUKAIUOHHBIE
CepBUCHI (TOYTOBasi CIyk0a, BHUAECO-KOH(MDEPEHII-CBSA3b U NPYTHE), CIPABOYHBIC
CIyObl (KapThl, pacmucaHUsi M JIpyTue), TOUCKOBBIE CIIYXKOBbI, CIIyX OBl
OOHOBJIEHUSI TPOTrPaMMHOr0O oOecredeHuss W JApyrue ciayk0el. CepBHCHI
rocyJapcTBeHHbIX yciyr. OOnauHble XpaHuiauiia AaHHbiX. CpencTBa COBMECTHOM
pa3paboTku JOKyMEHTOB (oHnaiH-opucskl). [IporpammHoe obecrieueHre Kak BeO-
CEPBUC: OHJIAWHOBBIC TEKCTOBBIC M TpadUUECKUE PENAKTOPBI, CPEAbl pa3padOTKU
IPOTrPaMM.

TeopeTnueckne 0CHOBbI HHPOPMATHUKH

MopeaupoBaHue KaKk MeTO/l IIO3HAHUS

Monens. 3agauu, pernraeMble ¢ MOMOIIbI0 MoaenupoBanus. Kinaccuduxarmm
mozeneid.  Marepuanbabple  (HaTypHble) ¥ WHGOPMAIIMOHHBIE  MOJCIIH.
HenpepeiBHble U 1OUCKpeTHbIE MoJenu. MmuraunoHHble Moxaenu. Wrpobie
mozenu. OIeHKa aJeKBaTHOCTA MOJEIU MOJETUPYEMOMY OOBEKTY M LEIsIM
MOJIETMPOBAHMUS.

Tabmuunsie Mogenn. Tabnuiia Kak MPeACTABICHUE OTHOIICHHUS.

ba3el manubiX. OTOOp B TabnHIle CTPOK, YJIOBIETBOPSIONINX 33JaHHOMY
YCJOBHIO.

I'pad. Bepmmna, pedpo, nmyTb. OpHEHTUPOBAHHBIE U HEOPUEHTUPOBAHHBIC
rpadsl. Jlnuna (Bec) peOpa. BecoBas martpuna rpada. JUimHa nyTH MexAy
BepmmHamMu rpada. [louck onrtumaneHoro mytd B rpade. HauanpHas BepiimHa



(MCTOYHUK) U KOHEYHAas BepIINHA (CTOK) B OPHEHTHPOBAHHOM Tpade. Brruncienue
KOJIMYECTBA IMyTeH B HAIIPABJICHHOM allMKINYECKOM rpade.

HepeBo. Kopenb, BepmunHa (y3en), JucT, pebpo (myra) aepeBa. BricoTa
nepesa. [lognepeo. Ilpumepsl ncnonb3oBanusa AepeBbeB. [lepebop BapuaHTOB ¢
IIOMOILBIO JIEPEBA.

[lonsiTue MaTeMaTWyeckoW MOJAENU. 3allayd, peliaeMble C TMOMOIIbIO
MaTEMaTUYECKOro (KOMIIBIOTEPHOI0) MojenupoBaHusi. OTinure MaTeMaTuyecKon
MOJENN OT HATypHON MOJEIM U OT CJOBECHOro (JIMTEPAaTypHOTO) ONHUCAHUS
00BEKTA.

DTarnbl KOMIIBIOTEPHOTO MOJICIMPOBAHUS: TTOCTAHOBKA 3aJlay, MOCTPOCHUE
MaTEeMaTUYECKON MOJIETH, MporpaMMHas peain3aiusi, TECTUpOBaHUE, TIPOBE/ICHNE
KOMITBIOTEPHOI'O SKCIIEPUMEHTA, aHAJIU3 €r0 PE3yJIbTaTOB, YTOUHEHHUE MOJCIIH.

AJITOPUTMBI H IPOrPAMMHUPOBaHUE

Pa3pa6oTka aJropuTMoB U NPpOrpaMmm

Pazbuenue 3amaun Ha noazamaun. CocTaBiIeHUE aITOPUTMOB M MPOTPaMM C
UCIIOJIb30BAaHUEM BETBJICHUM, IUKIOB M BCIIOMOTaTEIbHBIX aJFOPUTMOB IS
YOPaBJICHHUS] HUCIIOMHUTENIEM POOOT WM APYrUMHU HCIIOTHUTEISIMU, TaKUMH Kak
UYepemamika, 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#, llIkonbHbIH ATTOpUTMHUYECKUN S3BIK): 3aM0JHEHUE YUCIOBOTO
MacCHBa CIIyYallHBIMH YHCJIAMH, B COOTBETCTBUU C (OPMYJION WK TMyTEM BBOJA
YHUCEJ, HAXOXJEHUE CYMMBI 3JIEMEHTOB MAacCUBA, JIMHEHHBIA TMOUCK 3aJaHHOTO
3HAUYE€HHUST B MAaCCHUBE, TMOJCYET DJIEMEHTOB MAacCUBa, YJOBJICTBOPSIOIIMX
3aIaHHOMY YCJIOBHUIO, HaXOXKJIE€HHUE MHUHUMAJIBHOTO (MaKCHMAaJbHOTO) 3JIEMEHTa
MaccuBa. COpTUPOBKA MacCHUBA.

OOpaboTka MOTOKA aHHBIX: BBIYHCICHUE KOJMYECTBA, CYMMBI, CPEIHETO
apu(pMETUYECKOTO, MHHUMAIBHOTO W MAaKCHMAaJbHOTO 3HAYCHUS DSJIEMEHTOB
MOCJIEIOBATEILHOCTH, YIOBIETBOPSIONUIUX 3aJAHHOMY YCIIOBUIO.

YupasieHue

VYupasnenue. Curnan. O6patHas cBs3b. [lonydeHne curuaaoB oT HU(GPOBHIX
JAaTYMKOB (KacaHWs, pacCTOSHMs, CBEeTa, 3Byka u jApyroro). Ilpumepst
UCIIOJIb30BAaHUSl ~ MPUHIMIA OOpaTHOM CBS3M B  CUCTEMax  YIpaBICHUS
TEXHUYECKUMH YCTPOWCTBAMH C TIOMOIIBIO JAaTYUKOB, B TOM YHCIE B
pPOOOTOTEXHUKE.

[Tpumepsl poOOTH3UPOBAHHBIX CUCTEM (CHCTEMa YIPABJICHHS IBWKEHHUEM B
TPAHCIIOPTHOM CHUCTEME, CBapOuYHas JIMHUS aBT03aBOJd, aBTOMATU3UPOBAHHOE



yIpaBJ€HUE OTOIJIEHUEM JOMa, aBTOHOMHAs CUCTEMA yIIPaBJICHUS TPAHCIOPTHBIM
CPEIICTBOM U JPYTH€ CUCTEMBI).

NudopmanuoHHbIe TEXHOJIOT U

DJIeKTPOHHBIE TA0IUIIBI

[TonsiTue 06 >MEeKTPOHHBIX TaONHIaX. TUTIBI TaHHBIX B SYEHKaX SJIEKTPOHHOU
tabmuipbl. PenaktupoBanue u gopmatupoBaHue Tabmuil. BerpoeHHble (yHKIMU
JUIsl TIONCKAa MaKCUMyMa, MHUHUMYyMa, CYMMbl U CpeAHEro apupMeTuyeckKoro.
CopTupoBKa [aHHBIX B BBIJIEJIEHHOM Juamna3oHe. I[locTpoeHue auarpamm
(rucrorpamMmMa, Kpyrosas JuarpaMma, TouyedyHas amarpamma). BwiOop Tuna
JTarpamMMel.

[IpeoOpazoBanue dhopmyn npu konupoBaHuu. OTHOCUTENbHASA, A0COMIOTHAS
U CMEIIaHHas ajpecanus.

VYciaoBHBIE BBIYMCIEHUS B 3JEKTPOHHBIX TaOiuuax. CyMMHpoOBaHUE U
noJc4Y€T 3HAUEHUH, OTBEYAIOUIMX 3aJaHHOMY YycioBuio. OOpaboTka OOJBIINX
HaOOpPOB JaHHBIX. YHCIEHHOE MOJIEIMPOBAHHUE B 3JIEKTPOHHBIX TAOIHIIAX.

NudopmanuoHHbIe TEXHOJOTHU B COBPEMEHHOM 00111eCTBE

Ponb nHQOpMAIMOHHBIX TEXHOJIOTHI B Pa3BUTHUH SYKOHOMHUKHA MUPA, CTPAHBI,
pernoHa. OTKpbITbIE 00Pa30BATENbHBIE PECYPCHI.

[Ipodeccun, cBsi3annbie ¢ UHPOPMATUKONU ¥ UHHOPMAITMOHHBIMUA TEXHOJIOTHUSMU:
BeO-AM3aliHEp, MPOTPAMMHUCT,  Pa3pabOTUYMK  MOOWIIBHBIX  MPUIIOKECHUH,
TECTUPOBILUK, APXUTEKTOP MPOTPAMMHOIO OO€CleUeHUs, CIEUUaTUCT IO
aHaJIM3y JaHHbBIX, CHCTEMHbBIH aIMUHUCTPATOP.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHMSA ITPOI'PAMMBI 110
NHPOPMATHUKE HA YPOBHE OCHOBHOTI'O OBLIEI'O
OBPA3OBAHUA

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

JInyHOCTHBIE pe3yNbTaThl HMMEIOT HANpPaBIEHHOCTh HA pEIICHHE 3a7a4
BOCITUTAHUS, PA3BUTUS U COLMATU3ANMM OOYyYAIONIMXCS CPEICTBAMH y4eOHOTO
npeamera.

B pesynbraTe u3yueHus WHPOPMATHKKM HAa YPOBHE OCHOBHOTO OOILETO
oOpazoBanusi y oOydJaromierocs 0yayT chOpMHUpPOBAHBI CIETYIONINE JIUYHOCTHBIC
pEe3yJIbTaThl B YACTHU:

1) IaTpHOTHYECKOTO BOCIIMTAHMS:

[IEHHOCTHOE OTHOIIEHUE K OT€UECTBEHHOMY KYJIbTYPHOMY, HICTOPUUYECKOMY U
HAy4YHOMY HACJIeINI0, TOHUMAaHUE 3HAYCHHUS MH()POPMATHKM KaK HAYKU B >KU3HU
COBPEMEHHOTO OOIIECTBa, BJIAJICHUE JOCTOBEPHON HH(POpMAIUEH O MepelOBBIX
MHUPOBBIX W OTEYECTBEHHBIX JIOCTHKEHHUSIX B o0sactu HUHPOPMATUKU U
MH(POPMAIIMOHHBIX TEXHOJIOTUH, 3aMHTEPECOBAHHOCTh B HAyYHBIX 3HAHUSAX O
uu(ppoBoii TpaHChOpMALIUU COBPEMEHHOTO OOIIECTBA;

2) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

OpHEHTalMs HAa MOpaJbHbIE ICHHOCTH U HOPMBI B CUTyallUsIX HPAaBCTBEHHOTO
BbIOOpA, TOTOBHOCTh OIIEHUBATH CBOE MOBEJCHUE U MOCTYIKU, a TAK¥KE MMOBEJICHUE
U TIOCTYIIKH APYTHUX JIFOJEH ¢ MO3UIIMHA HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM
OCO3HAHMSI TIOCJICCTBUM TMOCTYNKOB, AaKTUBHOE HEMPUSATHUE ACOLMAIbHBIX
MOCTYNKOB, B TOM uuciie B IHTepHeTe;

3) rpa:kIaHCKOro BOCIIUTAHUS:

NPEACTABICHUE O COLMAJIbHBIX HOPMax W MpPaBUIaX MEKINYHOCTHBIX
OTHOIIIEHUH B KOJUJIGKTUBE, B TOM 4YHCJI€ B COLMAIBHBIX COOOIIECTBAX,
coOmoieHe TpaBuil OE30MAaCHOCTH, B TOM YHCJIC HAaBBIKOB 0€30MacHOTO
MOBEJACHUS B HHTEPHET-CPENle, TOTOBHOCTh K Pa3HOOOpPa3HOW COBMECTHOMU
NESITeILHOCTH TPHU BBHINOJHEHUU Y4E€OHBIX, IMO3HABATENbHBIX 3a7a4, CO3/IaHUU
y4eOHBIX MPOEKTOB, CTPEMJICHHE K B3aUMOINOHHWMAHHWIO W B3aWMOIIOMOIIU B
npoiiecce I3TON yueOHOM JIeITeIbHOCTH, TOTOBHOCTh OIIEHUBATh CBOE MOBEJICHUE U
MOCTYNKH CBOUX TOBApHUIIEH C TMO3UIIMUM HPABCTBEHHBIX M IMPABOBBIX HOPM C
YYETOM OCO3HAHHUS ITOCIIEACTBUN ITOCTYIKOB;

4) HeHHOCTEeH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MUPOBO33PEHUYECKUX TpeAcTaBieHui 006 uHdoOpManmu,
MH()OPMAILIMOHHBIX nporieccax u MH(POPMAITMOHHBIX TEXHOJIOTHUSIX,



COOTBETCTBYIOIIUX COBPEMEHHOMY YPOBHIO Pa3BUTHs HAyKH U OOILIECTBEHHOU
MPAKTUKHU U COCTABJISIONIMX 0A30BYI0 OCHOBY JJIsl IOHUMAHMSI CYIIIHOCTH HAY4YHOU
KapTUHBI MUPA;

UHTEpEC K OOYyYEHHMIO M TO3HAHUIO, JH0O3HATENBHOCTh, T'OTOBHOCTH M
CIIOCOOHOCTh K €aMOOOpa30OBaHHIO, OCO3HAHHOMY BBIOOpPY HANPABJICHHOCTH U
YpOBHSI 00yUY€HHUS B JIaJbHEHIIIEM;

OBJIAJICHUE OCHOBHBIMM HAaBBIKAMHU HCCIIEJIOBATEIBCKON JICSITEIbHOCTH,
YCTAaHOBKAa HAa OCMBICIEHHUE OIbITa, HAOMIOJEHUHN, MOCTYNKOB W CTPEMJICHUE
COBEpIIECHCTBOBaTh NYTH JOCTHXKEHUS WHIAUBHUIYATbHOTO U KOJJIEKTUBHOIO
OJIaronoNyyus;

c(hOpMHUPOBAHHOCTh MH(POPMALIMOHHON KYJIBTYpbl, B TOM YHCII€ HaBBIKOB
CaMOCTOATENbHON pabOThl C y4E€OHBIMU TEKCTaMHU, CIPABOYHOM JHUTEPATypOH,
Pa3HOOOpa3HBIMU CPEACTBAMU HH(POPMALMOHHBIX TEXHOJOTHM, a TaKKE YMEHHUS
CaMOCTOSTEIILHO OMPEJEATh eI CBOETO 00y4eHUs, CTaBUTh U (POPMYIMPOBATH
Juisi ce0si HOBBIE 3ajjayM B y4€0e M IMO3HABATEIBHOW JESITENbHOCTH, Pa3BUBATH
MOTHBBI U UHTEPECHI CBOEH MMO3HABATEIILHON JESTEIbHOCTH;

5) gpopmupoBaHus KyJbTYPHI 310POBbS:

OCO3HaHUE IIEHHOCTH JKWU3HH, OTBETCTBEHHOE OTHOLUEHHWE K CBOEMY
3I0pPOBbIO, YCTAaHOBKA Ha 3JIOPOBBIM 00pa3 XU3HH, B TOM 4YHCIE U 3a CYET
OCBOCHHMSI U COONIOZEHUS TpeOoBaHUM OE€30MacHON SKCIUTyaTalluu CPEICTB
WH()OPMAIIMOHHBIX 1 KOMMYHUKAITMOHHBIX TEXHOJIOTHIA;

6) TPy10BOI0 BOCIIMTAHMS

UHTEpeC K MpaKTUYECKOMY H3y4deHHI0 mpodeccuit u Tpyna B cdepax
npodeccruonanbHOM NEeATEIbHOCTH, CBS3aHHBIX c UH()OPMATUKOMH,
IPOrpaMMHUPOBAHUEM W HH(POPMAIMOHHBIMU TEXHOJIOTHSIMH, OCHOBaHHBIMH Ha
JOCTHXKEHUSIX HAYKU MH(DOPMATUKU U HAYYHO-TEXHUYECKOTO MPOTpecca;

OCO3HaHHBIM BBIOOP W  TOCTPOCHHE HHJWBHUAYaJIbHOM  TpPAEKTOPUU
o0pa3oBaHMsi W S>KM3HEHHBIX IUTAHOB C YYETOM JIMYHBIX M OOIIECTBEHHBIX
WHTEPECOB U MOTPEOHOCTEN;

7) 3K0JIOTHYeCKOr0 BOCIIUTAHMSA

OCO3HaHWE TriI00aJbHOTO XapakTepa IKOJIOTMYECKUX MpoOJeM W MyTel ux
pemieHusi, B TOM 4YHCIE C YYETOM BO3MOXKHOCTEH HMH(POPMAIIMOHHBIX U
KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH;

8) amantauum o0yuyarouerocss K N3MeHSIOIIUMCS YCJIOBHSIM COIMAJIBLHOM
U NPUPOTHON Cpelbl:

OCBOCHHME OOYYaIOLIMMHUCA COLMAIBHOIO OINBITa, OCHOBHBIX COI[MAIbHBIX
poJiel, COOTBETCTBYIOIIMX BEAYILIEH MAEITEIbHOCTH BO3pacTa, HOPM W IPaBUII
0OIIECTBEHHOT'O MOBEIEHNUS, (POPM COIMAIbHOM JKHU3HM B TPYIINax U cooOlIecTBaXx,
B TOM YHCJIE CYIIECTBYIOIIUX B BUPTYAJIbHOM MTPOCTPAHCTBE.



METAIIPEIMETHBIE PE3YJIBTATBI

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

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE NeiiCTBUSA

ba3zoBble 1ornyeckue AeicTBu:

yMEHUE ONpeNesaTh TMOHATUS, CO3JaBaTh OO0OOLIEHUS, YCTaHAaBIUBATh
aHaJOruu, Kiaccu(UIMpoOBaTh, CaMOCTOSTENBHO BBIOMpPATh OCHOBaHUS U
KpUTEpUU JJIsl KJlacCU(UKAIMK, YCTAaHABIUBATh MPUYMHHO-CJIEICTBEHHbBIE CBSI3U,
CTPOUTH JIOTUYECKHE PACCYKICHHUS, J1eJlaTh YMO3AKIIOUEHHS! (MHAYKTUBHBIE,
JEAYKTUBHBIEC U 110 aHAJIOTUH) U BBIBO/IBI;

YMEHHUE CO03/1aBaTh, MPUMEHSATH W MPeoO0pa3oBbIBaTh 3HAKU WM CHMBOJIBI,
MOJIEJIM ¥ CXEMBI JIJIsl pEIIeHUs YUYECOHBIX U MMO3HABATENIbHbBIX 33]1a4;

CaMOCTOSITENIbHO BBIOMpATh Ccroco0 pemieHus: yueOHOM 3amaun (CpaBHUBATH
HECKOJIbKO BapHAHTOB pEIICHHs, BBHIOMPATh HanOoJiee MOIXOMAIUNA C y4ETOM
CaMOCTOSITENIbHO BBIJICJIEHHBIX KPUTEPHUEB).

Ba3oBble uccienoBarenbckme 1eiicTBU:

dbopMyIHpoBaTH BOMPOCH, (DUKCUPYIOMIUE pPa3pbiB MEXIAY pEATbHBIM H
KEJIATeIIbHBIM COCTOSTHEM CHUTYallud, 00bEKTa, M CAMOCTOSITEIHHO YCTAaHABIUBATD
MCKOMOE U JIaHHOE;

OLICHUBATh Ha MPUMEHUMOCTh U JOCTOBEPHOCTh MH(POPMAIIKIO, TTOIYYCHHYIO
B XO/I€ UCCJIEIOBAHNUS;

IPOrHO3UPOBATh BO3MOYKHOE JaJIbHEMHIIEEe pa3BUTUE MPOLIECCOB, COOBITHI U
UX TIOCJIE/ICTBUSI B AHAJIOTUYHBIX WM CXOAHBIX CUTyalHUsIX, a TaKXKe BbIJIBUTATh
MPEANOI0XKEHUs 00 UX PA3BUTUU B HOBBIX YCIOBHSIX U KOHTEKCTAaX.

Pab6ora ¢ unpopmaumeii:

BBISBJISITh AeUIUT HHGOpPMAILUM, JTAHHBIX, HEOOXOAUMBIX HJis pelICHUS
IIOCTaBJICHHOM 3aJ1a4M;

NPUMEHSTh PA3JIUYHBIE METOJIbl, MHCTPYMEHTHI M 3alpOChl MPU IMOUCKE U
orOope HMHPOpPMALMKA WM JAHHBIX M3 HCTOYHUKOB C YYETOM MPEASIOKEHHOU
y4eOHOM 3a/1a4u U 33JIaHHBIX KPUTECPUEB,;

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

CaMOCTOATENIbHO  BBIOMpATh  ONTUMaJIbHYI0  (OpMYy  MpeACTaBICHUS
uHbOpMaIlM U WIUIIOCTPUPOBATH pEIIaeMble 3a7aud HECIOXKHBIMH CXEMaMH,
JuarpaMMaMu, MHOM rpaukoil 1 UX KOMOMHALUSAMY;

OIICHUBATh HAACKHOCTh HMHGOPMALMU 10 KPUTEPUSIM, MPEIIOKEHHBIM
y4HUTENIEM WIH CPOPMYITHPOBAHHBIM CAMOCTOSATEIBHO;



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

KoMMyHHMKAaTHBHBIE YHMBeEpPCAJIbHbIe Y4eOHbIe NeliCTBHUA

OO0menne:

COIOCTABIIATh CBOU CYXACHMS C CYKICHUSMH JPYTMX YYAaCTHUKOB JIMAJIOra,
0oOHapyKUBaTh Pa3IMUME U CXOJCTBO MO3UIUH;

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

CaMOCTOSITENIbHO ~ BbIOMpaTh (opMaT BBICTYIUIGHMS C Yy4u€ToM 3ajad
IPE3EHTALNN U OCOOEHHOCTEW ayJUTOPUU U B COOTBETCTBUU C HUM COCTaBIISTh
YCTHBIE€ U TUCbMEHHbBIE TEKCTHI C UCIOJIb30BAHUEM WILTIOCTPATUBHBIX MATEPUATIOB.

CoBMecTHAasl 1eATEJIbHOCTD (COTPYAHUYECTBO):

NOHUMAaTh M HCIIOJIb30BATH MPEUMYIIECTBA KOMaHAHOW W MHAWBUIYAJIBHON
paboThl MpH pEHIEHUMH KOHKPETHOW MpoOJeMbl, B TOM YHCIE IpPU CO3JaHHUU
MH(POPMAILIMOHHOT O IPOAYKTA;

OPUHUMATh 1I€Jb COBMECTHOW MH(OPMAIIMOHHOW NEATEbHOCTU MO cOopy,
oOpaboTke, mepemade, QopManuzanuu WHOOpPMAIUK, KOJIJICKTUBHO CTPOUTH
JeHCcTBUS 1O €€ JOCTUKEHMIO: paclpelesiaTh poJid, JOrOBapUBAThC, 00CYXKAATh
IPOLECC U PE3YJILTAT COBMECTHOM pabOThI;

BBINIOJIHATH CBOIO 4YacTh paboThl ¢ HMH(oOpManuend Wi HHPOPMALMOHHBIM
IPOIYKTOM, AOCTUTrasi KaueCTBEHHOIO pPE3yJbTaTa IO CBOEMY HANpPABICHHUIO U
KOOPJMHUPYSI CBOM JEUCTBHS C IPYTUMU WICHAMH KOMAaH/Ibl;

OLICHHMBATh Kau€CTBO CBOETO BKJIAJ1a B 0OLIMII HHPOPMAIIMOHHBIN MPOIYKT MO
KpUTEPUSIM, CaMOCTOATEJIEHO c(OopMyJIMPOBAHHBIM Y4aCTHUKaAMU
B3aUMOJCUCTBUS;

CpPaBHUBATh pE3yJbTaThl C HMCXOJHOM 3aJayeil W BKJIaJ KaXAOro YjeHa
KOMaH/Jbl B JOCTWXKEHHE pe3yJbTaToOB, pa3leiiiTh c(epy OTBETCTBEHHOCTU U
IPOSBJISITH TOTOBHOCTB K MPEIOCTABICHUIO OTYETA IIEPE IPYIIION.

PeryisiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE [1eiicCTBUSA

Camoopranusanus:

BBISBJSITh B JKM3HCHHBIX M YYEOHBIX CHUTyallUsX IpoOJieMbl, TpeOyrolue
pelieHus;

OPUEHTUPOBATHCA B PA3IUYHBIX MOAXOAaX K NPUHATUIO PELICHUM
(MHAMBUIyaTbHOE IPUHATHUE PELICHUM, IPUHITUE PEIICHUN B TPYIINE);

CaMOCTOSITEJIbHO COCTaBJISITh AJTOPUTM pPEIICHUs 3a1aud (MW €ro 4acTh),
BBIOMpaTh CHOCO0 pelIeHUs] yueOHOH 3aauu ¢ y4ETOM HUMEIOIIUXCA PECYpPCOB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTUpPOBaTh IIpeiJjiaraéMble BapUaHTHI
pEeLIeHU;



COCTABJIITh IUIAH JEHCTBHM (IUIaH peaju3ali HAMEYEHHOI'O ajlropuTMa
pElIeHUs1), KOPPEKTUPOBATh IPEAJIOKEHHBIM AIrOPUTM C Y4ETOM IOTYUYEHMS
HOBBIX 3HAHUI 00 U3y4aeMOM OOBEKTE;

Jenate BbIOOp B YCIOBUSAX MPOTHBOPEUYMBOM HMHpOpMAuu © Oparthb
OTBETCTBEHHOCTb 32 PEILLCHHUE.

CaMOKOHTPOJIb (pedieKkcus):

BJIAJETh CIIOCOOAMU CAaMOKOHTPOJISl, CAMOMOTHUBALIUU U PEIICKCUU;

JIaBaTh OLIEHKY CUTYAllMH U MpeAJiaraTh IUIaH €€ U3MEHEHUS;

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

OOBSACHATH  NPUYMHBI  JOCTHXKEHUS  (HEHOCTHMKEHHUS)  pe3yJbTaToB
UH(OPMAIMOHHOW JI€ATEIbHOCTH, JaBaTh OLEHKY NPUOOPETEHHOMY ONBITY, YMETh
HaXOJUTh NO3UTUBHOE B ITPOU3OILIEAIIEH CUTYallNN;

BHOCHUTb KOPPEKTUBBI B JESATEIBHOCTH Ha OCHOBE HOBBIX OOCTOSITENBCTB,
MU3MEHUBIINXCS CUTYalUH, YCTAHOBJIEHHBIX OIINOOK, BOSHUKILINX TPYIHOCTEH;

OLICHUBATh COOTBETCTBHUE PE3YJIbTaTa LEIH U YCIOBHSIM.

IMOUMOHAIbHBIN HHTEJLJIEKT:

CTaBUThH c€0s1 HA MECTO APYroro 4ejaoBeKa, HOHMMAaTh MOTHUBBI U HAMEPEHUS
JPyroro.

IIpunsiTue cedst M APyrux:

0CO3HaBaTh HEBO3MOKHOCTh KOHTPOJIMPOBATH BCE BOKPYT JIaXK€ B YCIOBHUSX
OTKPBITOTO JOCTyMA K JII0OBIM 00bEMaM HHGOpMaIUU.

HNPEJMETHBIE PE3YJIBTATBI

K xonmy oOydyenuss B 7 kjaacce y oOydaromierocs OyIyT CQOpPMUPOBAHBI
CJICTYIOIINE YMCHHUS:

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

KOIUPOBATh M JICKOJAMPOBATH COOOIIEHUS 10 3aJaHHBIM I[paBUJIaM,
J€MOHCTPHUPOBATh MOHUMAaHNE OCHOBHBIX MPHHIIMIIOB KOAUPOBAHMS WH(OpMALIUN
pa3IMYHON NPUPObI (TEKCTOBOM, TpaMuecKOn, ayiuo);

CpaBHMBATh JJIMHBI COOOIIEHUH, 3aMHUCAaHHBIX B pPa3lIMYHBIX aidaBUTaX,
ONEepUpPOBaTh €IMHULIAMU H3MEpPEeHHs] HH(OPMALMOHHOTO 00BbEMA M CKOpPOCTHU
nepenayu JaHHbIX;

OLICHMBAaTh W CPaBHHUBATh pa3MepPhl TEKCTOBBIX, TpapUUEeCKHX, 3BYKOBBIX
(aiinoB u BUACO(DAIIOB;



IPUBOJUTH TPUMEPHl COBPEMEHHBIX YCTPOMCTB XpaHEHUs U Tepelrayu
uH(pOpMaIH, CPABHUBATH UX KOJMYECTBEHHBIE XapaKTEPUCTUKH;

BBIICNIATh OCHOBHBIC 3Talbl B UCTOPHHM W TOHUMATh TEHACHIIUH Pa3BUTHS
KOMITBIOTEPOB U ITPOTPAMMHOTO 00ECIICUEHUS;

MOJIy4aTh M UCIOJIb30BaTh HH(MOPMAITUIO O XapaKTEPUCTUKAX TIEPCOHATHHOTO
KOMITBIOTEpa U €ro OCHOBHBIX dJeMEHTax (MpoIleccop, OMepaTHBHAS MaMSTh,
JOJITOBPEMEHHAS TaMsITh, YCTPOMCTBA BBOIa-BhIBOJIA);

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

OPUEHTHUPOBAThCS B HEPAPXUUYECKOHM CTPYKType (alIoBO CHCTEMBI
(3aruchiBaTh ToOJMIHOEe UM (aitma (kartamora), myTh K (ainy (kartamory) Io
UMEIOIIEMYCsl OMHCAaHUIO (aMIOBOM CTPYKTYpPHI HEKOTOPOTO WHGOPMAIMOHHOTO
HOCUTEJS);

pabotatb C (HaiiJIOBOM CHUCTEMON TMEPCOHAIBHOTO KOMIBIOTEpA C
UCIOJIb30BaHUEM Tpaduueckoro uHTEp(deiica, a UMEHHO: CO3/1aBaTh, KOMMUPOBATH,
nepeMelarb, NepeuMEeHOBbIBATh, YJAJATh U apXMBUPOBATh (ailibl U KaTajoru,
UCIIOJIB30BaTh aHTUBUPYCHYIO MPOTPaAMMY;

MIPEJICTABIIATh PE3YJIBTATH CBOCH JCATEIHHOCTU B BUAC CTPYKTYPHUPOBAHHBIX
WUTIOCTPUPOBAHHBIX JJOKYMEHTOB, MYJIbTUMEUNHBIX TTPE3CHTAIININ;

uckarb uHpopmaiuio B IHTepuere (B TOM 4Yucie, MO KIIOYEBBIM CIOBaM, IO
U300PKCHUIO), KPUTUYCCKH OTHOCUTHCS K HaWJIEHHON MH(pOpMAIMH, OCO3HaBas
OMACHOCTh [UISl JIMYHOCTH M OOIeCTBa PACIPOCTPaHEHHs] BPEJOHOCHOU
uH(OPMAITH, B TOM YHUCJIE SKCTPEMHUCTCKOTO M TEPPOPUCTUUECKOTO XapaKTEPa;

MOHUMATh CTPYKTYPY aJpecoB BEO-PECypCOB;

UCIIOJIb30BaTh COBPEMEHHbBIE CEPBUCHI HHTEPHET-KOMMYHUKAIIHT;

coOmoiaTh TpeOoBaHMs O€30MACHOM AKCIUTyaTallid TEXHUYECKHX CPE/ICTB
WH()OPMAITMOHHBIX W KOMMYHHUKAIIMOHHBIX TEXHOJOTHUH, COONIOAaTh CETEeBOU
ITUKET, 0a30BbIe HOPMBI WH()OPMAIMOHHOW OSTUKU W TpaBa Mpu padbore ¢
MPWIOKEHUSIMU Ha JIOOBIX yCTpoiicTBax W B MHTepHeTe, BbhIOUpaTh Oe30macHbIe
CTpaTeruu MOBEJCHUS B CETH;

NPUMEHSATh METOABl TPOMUIAKTHKHA HETAaTUBHOTO BIIMSHHUS  CPEJCTB
WHOOPMAITMOHHBIX M KOMMYHUKAIIMOHHBIX  TEXHOJIOTHMH Ha  370pPOBbE
MIOJIb30BATES.

K xonmy oOyuenuss B 8 kJjacce y oOyuwaromierocs OyAayT cPOpMHUPOBAaHBI
CJIEYIOIINE YMEHHUS:

MOSICHAT,  HA  TpUMEpaxX  pa3iuuvsg  MEXAY  MO3UIMOHHBIMH U
HETIO3UIIMOHHBIMHA CUCTEMaMH CUUCIICHUS;



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

pPacCKpbIBaTh CMBICJ TMOHSITUN «BBICKA3bIBAHHUE», «JIOTHYECKas Omepaius,
«JIOTUYECKOE BBIPAKEHUEY;

3alUChIBATh JIOTUYECKHE BBIPAKEHUS C HCHOJBb30BAHHEM AU3BIOHKIIUH,
KOHBIOHKIIMM W OTPHUIAHUSI, ONPEJSTsATh UCTUHHOCTh JIOTMUECKUX BBIPAKEHUH,
€CJIM W3BECTHBI 3HAYEHMS] UCTHHHOCTU BXOJAIIMX B HEr0 MEPEMEHHBIX, CTPOUTH
TaOIUIBI ICTUHHOCTH JIJIs1 TOTUYECKUX BBIPAKECHUM;

pPacKpbIBaTh CMBICI MOHATHI «UCIIOJHUTEIbY», «AJITOPUTM», «IIpOrpammay,
MOHUMAs Pa3HUILY MEXK]y YIOTPEOJICHUEM 3THX TEPMUHOB B OOBIJIEHHOM peur U B
uH(pOpPMaTHKE;

ONMKCHIBATh AJITOPUTM PEIICHUS 33aJaud Pa3Iu4YHBIMU CIOCOOaMH, B TOM
quclie B BUE OJI0K-CXEMBbI;

COCTaBIISATh, BBIIIOJIHATH BPYYHYIO U Ha KOMIIBIOTEPE HECIOKHBIE AIITOPUTMBI
C HCIOJb30BAaHUEM BETBICHUM WM LUKIOB JJis YIPABICHHUS HCIIOJIHUTEISIMH,
TakuMu kak PoOot, Uepenaiika, YepTExKHUK;

UCIIOJIb30BaTh KOHCTAaHThl U MEPEMEHHBIE PA3JIMYHBIX TUIOB (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 ONPEIEIATh, KAKUe
pe3yJbTaThl BO3MOKHBI MPU 3aJJaHHOM MHOKECTBE UCXOJIHBIX 3HAUCHHII;

co3laBaTh M OTJAXWBaTh MPOrpaMMbl Ha  OJHOM M3  SI3BIKOB
nporpammupoBanuss  (Python, C++, [Ilackanb, Java, C#, IlIkonbHbIi
AnroputmMudeckuil S3bIK), peaqu3yIOlIMe HECIO0XKHbIE aJIrOPUTMbI 00pabOTKU
YUCJIOBBIX JIAHHBIX C HKCIOJIb30BAHHEM IIMKJIOB W BETBJICHUN, B TOM YHCIIE
peanu3yronme IpoBEPKy AEIMMOCTH OJHOIO LEJIOr0 Yucia Ha APyroe, IpoBEPKY
HATYpaJbHOTO YKCIa HA IPOCTOTY, BbIACNICHUS IU(P U3 HATYPAIBHOTO YUCIA.

K xonmy oOydyenuss B 9 kiacce y oOydaromierocs OyayT CQOPMUPOBAHBI
CIICIYIONINE YMCHUS:

pa3OuBaTh 3a/Jauyd Ha IOJ3aJa4l, COCTABJIAThH, BBIMOJIHATH BPYYHYIO M Ha
KOMITBIOTEPE HECJIOKHBIC AJITOPUTMBI C MCIOJB30BAaHUEM BETBJICHHM, ITUKIOB U
BCIIOMOTATEIBHBIX AJTOPUTMOB [JISl YIPABJICHHUS] WCIOJHUTEISIMUA, TaKUMHU Kak
Po6ot, Uepenamika, UepTéxHUK;

COCTaBJISITh M OTJAXHUBATh MPOTrPaMMBbI, PEaTU3yIONINE THITOBBIC aJITOPUTMBI
00pa0OTKM YHCIIOBBIX TOCJIEIOBATEILHOCTEH WM OJHOMEPHBIX YHCIIOBBIX
MacCHBOB (TTOMCK MaKCHMYMOB, MUHUMYMOB, CYMMBI WJIH KOJTUYECTBA JIEMEHTOB



C 3aJlaHHBIMM CBOMCTBaMM) Ha OJHOM U3 SI3BIKOB MporpammupoBanus (Python,
C++, [Tackansb, Java, C#, llIkonbHBI ANTOPUTMUYECKUN SI3BIK);

pacKpbIBaTh CMBICJ TOHATHM «MOJEIbY, «MOACIUPOBAHUEY», OMPEACISIThH
BUJIBI MOJEJICH, OLICHUBATh aJICKBATHOCTh MOJICNIA MOJEIUPYEMOMY OOBEKTY U
LEJISIM MOJIETTUPOBAHUS;

UCIIOJIb30BaTh Tpadbl U JIEPEBbsS JIsi MOJCIMPOBAHUA CHCTEM CETEBOM U
UepapXUUECKON CTPYKTYPbI, HAXOAUTh KpaTualiliuii myTh B rpade;

BBIOMpATh CIIOCOO MPEICTABICHUS JAHHBIX B COOTBETCTBUU C MOCTABJICHHOM
3amauedl  (TaOnMIBI, CXeMbl, TrpaduKH, JTUArpaMMbl) C  HCIIOJIB30BAHUEM
COOTBETCTBYIOIIMX MPOTPAMMHBIX CPEICTB 0OPaOOTKH JaHHBIX;

UCIIOJIb30BaTh  AJIEKTPOHHbIE TaOMMIBI i  00paOOTKM, aHamu3a WU
BU3yaJIM3alliM YHMCJIOBBIX JAHHBIX, B TOM YHCJE C BBIJEJICHUEM JHMara3oHa
TaOIUIBI ¥ YTIOPSI0YMBAHUEM (COPTUPOBKOI) €T0 JIIEMEHTOB;

CO371aBaTh W MPUMEHSTH B DJIEKTPOHHBIX TaOIHUIIaX (OPMYIIBI IJIsT PACYETOB C
UCIIOJIb30BAHUEM BCTPOCHHBIX apupMeTHdecKux (QYHKIHUN (CyMMHpOBaHUE U
N0/ICYET 3HaYEHUH, OTBEYAIOIIMX 33JITaHHOMY YCJIOBHIO, CpeliHee apu(hMeTUYECKOe,
MMOMCK  MaKCUMaJlbHOTO M MHHUMAQJIBHOTO  3HA4YE€HHUS),  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 XpaHWJWIIA JaHHBIX, OHJIAMH-
IporpaMMbl  (TEKCTOBBIE M TpadUyecKue peaakTopbl, Cpeasl pa3pabOTKH)) B
y4eOHOM M MOBCEIHEBHOM JICITCIIHHOCTH;

NPUBOJUTH TPUMEPHI HCIOJB30BAaHUSA TE€OMH(DOPMAIMOHHBIX CEPBUCOB,
CEpPBUCOB TOCYJApCTBEHHBIX YCIYT, 00pa30oBaTelIbHBIX cepBUCOB MHTepHeTa B
y4eOHOM 1 MOBCEIHEBHOU JIEITEIILHOCTH;

UCIIONb30BaTh  Pa3jlUYHbIE  CpPEACTBA  3aIIUTBl  OT  BPEAOHOCHOTO
IPOrpaMMHOTO OOecCreYeHus, 3allUIaTh MEePCOHAIBbHYI0O HHPOPMALUIO OT
HECAaHKIIMOHUPOBAHHOTO JIOCTYIA U €ro MOCJIEICTBUM (pa3rialieHus, MOJAMEHBI,
yTpaThl JIaHHBIX) C YYE€TOM OCHOBHBIX TEXHOJIOTHYECKMX M  COLMAIbHO-
MICUXOJIOTUYECKUX  aCMEKTOB  UCIOJb30BaHUsi ceth  MHTepHer  (ceTeBas
AHOHUMHOCTb, IUPPOBOH CJIE/, AyTEHTUIHOCTh CYOBEKTOB U PECYPCOB, OMACHOCTh
BPEJIOHOCHOTO KO/IA);

pacro3HaBaTh MOMBITKUA U MPEIyIPEXAaTh BOBJICUCHHUE Ce0sl M OKPYKAIOIINX
B JICCTPYKTUBHBIE U KpUMHHAIbHBIE ()OPMBI CETEBOM AKTUBHOCTU (B TOM YHUCIIE
KUOEpOyJTHHT, (PUILIKHT).
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8 KVIACC

KoanyecTBO 4acos

DJIEeKTPOHHbBIE
HaumenoBanmue
Ne (uu¢possbIe)
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
Nroro no pazaeny 12
Pa3nes 2. AnropuT™Mbl 1 NIporpaMMHpoOBaHHe
Wcnonaurenu u
)1 AJTOPUTMBI. 10 | bubnuorexka [JOK
' AJIropuTMHUYECKHE https://m.edsoo.ru/7f418516
KOHCTPYKILUHU
bubmmorexa [IOK
2.2 s 9
SPIK HIPOTPaMMHpOBAHHA https://m.edsoo.ru/7f418516
bu6mmoreka [IOK
2.3 A 2
HATHS IITOpHTMOB https://m.edsoo.ru/7f418516
Hroro no pazaeny 21
PesepBHOE Bpems 1
OBUIEE KOJIMYECTBO
- 34 3 0

YACOB II10 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

KosnunvecTBo yacos D1eKTPOHHBIE
HaumenoBanmue
Ne (uudposbIe)
pa3aesioB U TeM Kontpoabnbie | IlpakTuueckue
n/n Bcero oOpa3oBaTte/ibHbIE
NPOrpamMmbl padoThbI padoThI
pecypchl
Pa3nea 1. [lu¢gpoBasi rpaMoTHOCTH
['moGasibHas ceTh
11 HHurepHer u cTpareruu 3 bu6nuorexa [IOK
' 0e301acHOTO https://m.edsoo.ru/7f41a7d0
MOBEJICHUS B HEMN
Pa6ota B Bu6 1IOK
noIMoTEeKa
1.2 MH(pOpMAITMOHHOM 3
(opua https://m.edsoo.ru/7f41a7d0
MIPOCTPAHCTBE
Hroro no pazneny 6

Pa3nea 2. Teopernueckue 0CHOBbI HH(POPMATHKH

21 MonenupoBaHue Kak 2 | bubmuorexa [IOK
' METOJ IO3HAHUSA https://m.edsoo.ru/7f41a7d0
Hroro no paszneny 8
Paszpnen 3. AliroputMbl M IporpaMMHUpOBaHue
Pazpabotka
3.1 allTOPUTMOB U 6 1 bubmorera [JOK
' p https://m.edsoo.ru/7f41a7d0
nporpamm
bubmuoteka [JOK
3:2 YnpaBIeHie 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 bu6muoreka [IOK
' TaOJIULIBI https://m.edsoo.ru/7f41a7d0
NudopmarnmonHbie
47 TEXHOJIOTHH B 1 bu6mmoreka [IOK
' COBPEMEHHOM https://m.edsoo.ruw/7f41a7d0
oOriecTBe
Hroro 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
KosmuecTBo yacos DIeKTPOHHbIE
Ne Tema ypoka Konrpoasnsie | IlpakTuyeckue Aara unpposbie
n/n Bcero u3yueHusi | oOpa3oBaTejbHbIE
padoThI padoTbl
pecypcsbl
KomneroTep —
YHUBEPCAIBHOE
BBIUHCIUTENHHOE
1 CTPOMCTBO, padoTaroIIee 1 bubnmorexa LOK
yerp > P https://m.edsoo.ru/8a1521d2
o nporpamme. TexHuka
0€30MaCHOCTH U TpaBuIIa
paboThI Ha KOMIIBIOTEPE
Uctopus u coBpeMeHHbIE
2 TEHJEHUUN Pa3BUTH 1 Bubmmorexa [IOK
ACHIH https://m.edsoo.ru/8al523ee
KOMITBIOTEPOB
[Iporpammuoe
3 obecrieueHne KOMITbIOTEpa. 1 bu6mmoreka [{JOK
IIpaBoBas oxpana https://m.edsoo.ru/8a152826
IPOrpaMM U JIaHHBIX
®aitbl ¥ NanKy.
4 OCHOBHBIE OTIEpALINH C 1 bubmorexa [TOK
N patl https://m.edsoo.ru/8al52a74
daiinamMu 1 anKaMmu
ApxuBanus JaHHBIX.
5 Hcnonws3zoBanue 1 Bubmmorera I[JOK
https://m.edsoo.ru/8al52cfe
porpamMM-apXuBaToOpoOB
6 KommnbrorepHbie BUPYCHI 1 bubnuorexa LIOK



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

aHTUBUDPYCHEIE https://m.edsoo.ru/8al5274
IpOrpamMMbl
KomnbrotrepHslie ceTH.
7 [Nouck nadpopmanuu B bubamorexa LHOK
pMat https://m.edsoo.ru/8al53244
cetu lHTepHeT
CepBHCHI UHTEPHET-
KoMMyHHMKaiuil. CeteBoit
8 stuker. Ctparerun Bubmmorera I[IOK
- ~1P https://m.edsoo.ru/8a153460
0e30macHOTo OBEACHUS B
Hurepnere
bu6mmoreka [JOK
9 n
HepopMaIKA 1 AaHHEE https://m.edsoo.ru/8al161966
10 WNndopmannonnsie bubnuorexa LIOK
HPOLIECCHI https://m.edsoo.ru/8al61e2a
PaznooOpasue s3bIKOB U
but6mmoreka [{JOK
11 andaButoB. EcTecTBeHHBIE
https://m.edsoo.ru/8al61fec
U popManbHbIE SI3bIKU
BOMYHBIN alipaBUT.
12 ﬁ €00 aSOBaI—(IlI)/Ie 00010 buommorexa IOK
peobp https://m.edsoo.ru/8al162186
andaBuTa K IBOUYHOMY
[IpencraBnenue JaHHBIX B
13 K(?MHLIOTG € KaK TEKCTOB bubmmorexa [IOK
p https://m.edsoo.ru/8a162316
B IBOMYHOM aJipaBUTE
Ennnunel usmepenus
14 UHpOpPMALIUU Hpcxo oCTH Bubmmorexa LIOK
pmatt P https://m.edsoo.ru/8a16249¢
nepeaadn JaHHBIX
15 KoaupoBanue TeKCTOB. bubmuoreka [IOK

PaBHomepHbIE 1

https://m.edsoo.ru/8a1625{0



https://m.edsoo.ru/8a152f74
https://m.edsoo.ru/8a153244
https://m.edsoo.ru/8a153460
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

HEPAaBHOMCPHEBIC KOJAbL

JexonupoBanue
COOOIICHUH.
16 . n
WNudopmannonnslii 00bEM
TEKCTa
17 Hudposoe npencrasieHue bu6muoreka [IOK
HEIIPEPBLIBHBIX TaHHBIX https://m.edsoo.ru/8a162848
KoaupoBanue 1era.
OrneHka
18 HH()OPMAITMOHHOTO bubnuorexa [JOK
00bEMa rpaduuecKux https://m.edsoo.ru/8a1629ec
JAHHBIX VISl paCTPOBOTO
U300paxKeHUs
bu6mmoreka [IOK
19 KonupoBanue 3Byka
AMP y https://m.edsoo.ru/8al62b72
PesepBHbIil ypok
20 «KonTponbHas paboTa 1o bubnuorexa IIOK
teme "lIpencrasnenue https://m.edsoo.ru/8a162d02
uHpopMaruu'"»
TexcToBbIe JOKYMEHTBI, UX
21 BBO/JI U pEIaKTUPOBAHHE B Bubnrotexa LOK
A P P https://m.edsoo.ru/8al62e7e
TEKCTOBOM IIPOLIECCOPE
2 dopmaTrpoBaHHUe bubnuoreka [IOK
TEKCTOBBIX JTOKYMEHTOB https://m.edsoo.ru/8al 62fe6
7 [TapameTpsl cTpaHHLIBL. bubnuorexa LIOK
Cricku ¥ TaOITUIIBI https://m.edsoo.ru/8al632d4
24 BcraBka HETEKCTOBBIX bubnuorexa [JOK

00BEKTOB B TCKCTOBBIC

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



https://m.edsoo.ru/8a162848
https://m.edsoo.ru/8a1629ec
https://m.edsoo.ru/8a162b72
https://m.edsoo.ru/8a162d02
https://m.edsoo.ru/8a162e7e
https://m.edsoo.ru/8a162fe6
https://m.edsoo.ru/8a1632d4
https://m.edsoo.ru/8a1632d4

JIOKYMEHTBI

HNurennexryanbHbIe
5 BO3MOKHOCTH
> COBPEMEHHBIX CUCTEM
00pabOTKH TEKCTOB
O60061enue u

2% CHCTEMATH3aLUS 3HAHU N bubnuorexa [JOK
1o TeMe « TeKCTOBbIE https://m.edsoo.ru/8al1635¢2
JIOKYMEHTBI»

7 ['paduueckuii pegaxrop. bubnuorexa [JOK
PactpoBbie pucyHKH https://m.edsoo.ru/8a163874
Oneparun

73 pez[aI;THpOBaHH;{ bu6mmoreka [JOK

https://m.edsoo.ru/8a1639d2
rpadu4ecKux 0ObEKTOB
bubnunoreka [JOK

29 Bekropnas rpaduka https://m.edsoo.ru/8a163b30
O06o06mIeHne
cHUCTeMaTU3alus 3HaHUI

30 no teme «KomnbrorepHas bu6mmoreka [JOK
rpaduka». [Ipopepounas https://m.edsoo.ru/8al6404e
pabora / Bcepoccuiickas
npoBepoyHasi pabora
Pe3epBHbIit ypoK.

O0001eHue 1
31 cucTeMaTu3alus 3HaHUH / bubnmorexa LOK
. https://m.edsoo.ru/8a164828
Bceepoccuiickas
npoBepoyHas pabora
1 IToaroroBka bubnunoreka [JOK

MYHBTHMCﬂHﬁHBIX

https://m.edsoo.ru/8al1642c4



https://m.edsoo.ru/8a1635c2
https://m.edsoo.ru/8a163874
https://m.edsoo.ru/8a1639d2
https://m.edsoo.ru/8a163b30
https://m.edsoo.ru/8a16404e
https://m.edsoo.ru/8a164828
https://m.edsoo.ru/8a1642c4

Mpe3eHTalUI
JloGaBneHue Ha cnaiiy

13 ayJIMOBU3YyaJIbHBIX 1 bubnuoreka IIOK
JaHHBIX, aHUMAallU1 U https://m.edsoo.ru/8al64472
TUTIEPCCHIIOK
O0001enue u
cUCTeMaTH3aIus 3HaHUH

34 10 TeMe 1 bu6mmoreka [JOK

. https://m.edsoo.ru/8al64652
«MynpTUMeEIUIHbIE
MIPE3CHTALIUI
OBIIEE KOJIMYECTBO 34

YACOB I10 ITPOTPAMME



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

8 KVIACC

KoanuyecTBO 4acos

DJIEeKTPOHHbBIE
Ne Tema ypoka Kontpoabubie | IlpakTuueckue Aara uuppoBbIe
n/n Bcero u3ydeHusi | oOpa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcebl
Heno3umnmonnsie u
1 MMO3UIIMOHHBIE CUCTEMBI 1 buGnnorexa [IOK
H https://m.edsoo.ru/8a1649¢0
CUMCIICHUS
5 PasBepHyTas ¢popma 3anucu 1 bubnuoreka [IOK
qucia https://m.edsoo.ru/8al64ba2
JIBonuHas cucteMa
CUHCJICHUSL. BuG 1OK
HOINOTEKA
3 A 1
pH(I)MeTHI{eCKHe orepatit https://m.edsoo.ru/8a164d96
B JBOMYHOM CHCTEME
CUMCIICHUS
4 BocbemepuuHas cucrema 1 bubmuorexa [JOK
CUYHCJICHHS https://m.eds00.1ru/8a165296
5 [HecTtHaauarepuyuHas | bubnuorexa [IOK
CHUCTEeMa CUHCIICHUA https://m.edsoo.ru/8a16549¢
O0001enue u
6 cUCTeEMAaTH3aIys 3HaHUH 110 1 bubmorexa LIOK
H https://m.edsoo.ru/8al6564c¢
TeMe «CUCTEMBI CHUCICHUSI
7 Jlornueckue BLICKa3bIBAaHUS 1 bubnmorexa [IOK
https://m.edsoo.ru/8al657fa
2 Jlornueckue oneparuu «u», | bubnunorexa [JOK
CHII, «HE https://m.edsoo.ru/8al165b56
9 OnpeneneHre ICTUHHOCTH 1 bu6mmoreka [IOK



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

COCTAaBHOI'O BbBICKa3bIBaAHUA

https://m.edsoo.ru/8al65¢f0

10 TabmuIel UICTUHHOCTH
bu6mmoreka [JOK
11 Jloruueckue 31eMEHThI
https://m.edsoo.ru/8al65¢94
KonTponbnas pabota no
12 TeMe «DJIEMEHThI bubmmorexa [TOK
. https://m.edsoo.ru/8a178c38
MaTEeMaTUYECKON JIOTUKI
13 [lonsiTue anropurMma. bubmuorexa [IOK
Hcnonuurenu alroputMoB https://m.edsoo.ru/8a17949¢
14 CaoiicTBa anropurma. bubnunorexa [JOK
Crioco0sI 3amucu anropurMa https://m.edsoo0.ru/8a179606
AnroputMuyecKas
15 KOHCTPYKIHS «CJIEI0BAHUE.
JIuHelHbIN alropuT™
AnroputMuvecKas
16 KOHCTPYKIUS «BETBJICHUE):
MOJTHAS ¥ HETIONTHAs (DOPMBI
17 AnropurMuyeckas bubnuorexa LIOK
KOHCTPYKIHUS «ITOBTOPEHUE) https://m.edsoo.ru/8al17998a
13 DopMabHOE UCIIOJIHEHHE bubnuoreka [IOK
ajropurMa https://m.edsoo.ru/8al79aac
Pa3zpaboTka HEeCITI0KHBIX
AJITOPUTMOB C
19 HCIIOJIb30BaHUEM IIUKIIOB bubmuorexa [JOK
JUId yIpaBJICHUS https://m.edsoo.ru/8al79elc
dbopmManbHBIMU
WCTIOJIHUTEIISIMU
20 Pa3paboTka HeCI0KHBIX bubmuoreka [JOK



https://m.edsoo.ru/8a165cf0
https://m.edsoo.ru/8a165e94
https://m.edsoo.ru/8a178c38
https://m.edsoo.ru/8a17949e
https://m.edsoo.ru/8a179606
https://m.edsoo.ru/8a17998a
https://m.edsoo.ru/8a179aac
https://m.edsoo.ru/8a179e1c

AITOPUTMOB C
UCTIOJIb30BaHUEM ITUKIIOB U
BETBJICHUH JUIsI yIIpaBJICHUS
dbopMabHBIMU
UCTIOTHUTEISIMU

https://m.edsoo.ru/8al79¢lc

21

Brmonnenue AJIrOpUTMOB

bu6mmoreka [{OK
https://m.edsoo.ru/8al7a06a

22

O0001eHue 1
cucTeMaTH3alys 3HaHUH 1o
Tteme «VcrnonHuTenu u
QITOPUTMBI.
AnropurMuyeckue
KOHCTPYKLIUN

bu6mmoreka [IOK
https://m.edsoo.ru/8al7al 8¢

23

SI3BIK MpOTPaMMHUPOBAHUS.
Cucrema
porpaMMHUpOBaHUS

24

ITepemennsie. Oneparop
pUCBaNBaHU

25

[IporpamMmmupoBanue
JIMHEHHBIX aJIrOPUTMOB

26

Pa3pabotka nmporpamm,
coJiepXkalux onepaTop
BETBIICHUS

27

JmnanoroBas otiaaka
nporpamMm

28

uxki ¢ ycnoBueM

29

[uxn ¢ nepeMeHHON

bu6mmoreka [JOK
https://m.edsoo.ru/8al7ac4a



https://m.edsoo.ru/8a179e1c
https://m.edsoo.ru/8a17a06a
https://m.edsoo.ru/8a17a18c
https://m.edsoo.ru/8a17ac4a

30

O6paboTka CUMBOJIBHBIX
JTAHHBIX

Bbubmorexa [JOK
https://m.edsoo.ru/8al7ad6c¢c

31

O06o006meHue u
cHUCTeMaTU3alurs 3HaHUH 10
TeMe «S3bIK
IPOTPaMMHUPOBAHUS
[IpoBepounas padora /
Bcepoccuiickas
npoBepoyHas paborta

bubmorexa [JOK
https://m.edsoo.ru/8al7ae8e

32

Pe3epBHbIit ypoK.
0O000meHue n
CHUCTEMAaTH3als 3HaHUU U
YMEHHH 1O KypCy
nHdopmaTuku 8 Kiacca /
Bceepocculickas
npoBepoyHasi pabora

bu6mmoreka [{OK
https://m.edsoo.ru/8al7b456

33

AHanu3 anropuTMoB.
Onpenenenre BOZMOXKHBIX
pe3yNbTaTOB PaOOTHI
alIropuTMa Mpu 3aJaHHOM
MHO>KECTBE BXOAHBIX
JAHHBIX

bu6mmoreka [IOK
https://m.edsoo.ru/8al7afa6

34

AHanu3 anropuTMoB.
Onpenenenrie BO3MOXHBIX
BXOJIHBIX JTQHHBIX,
MPUBOIAIINX K JAHHOMY
pe3yJiibTaTy

OBIIEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME

34



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

9 KJIACC

KoandyecTBO 4acoB

DJIEeKTPOHHbIE
Ne Tema ypoka Kontpoasubie | IlpakTuyeckue Aara unppoBbie
n/n Bcero u3ydeHusi | oOpa3zoBaTe/ibHbIE
padoThI padoTsbI
pecypchbl
I'moGanbHas ceTh
1 Hurepner. [P-agpeca 1 bubmorexa [IOK
pHeT. P https://m.edsoo.ru/8a17b578
y3J510B. bosbiime ganHbie
) WNndopmanmonnas 1 bubnuoreka LIOK
0e301acHOCTh https://m.edsoo.ru/8a17b690
VY4yeT nousatust 06
nH()OPMAITMOHHON
0€30I1aCHOCTH IIPU
3 CO3/JaHUU KOMILJIEKCHBIX 1 bubmorexa [OK
A https://m.edsoo.ru/8al7b7bc
UH(POPMALIMOHHBIX
00BEKTOB B BUJIC BEO-
CTpaHUIT
4 Buabl n1estenbHOCTH B | bubnuorexa [JOK
cetu MuTepuer https://m.edsoo.ru/8al7b8e8
OO0adHbIe TEXHOJIOTHH.
5 Hcnonb3oBaHue OHIIANH- 1 bu6moreka [IOK
odwuca 1y pa3paboTKu https://m.edsoo.ru/8al7bale
JIOKYMEHTOB
0O000meHne n
6 cHUcTeMaTu3alus 3HaHUI ] bubmuoreka [JOK

no TeMam «I ' nobanpHas
cetb UHTEpHET U

https://m.edsoo.ru/8al7bb36



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

cTpaTterun 0€30MacHOro
ITOBEICHHS B HEID»,
«Pabora B
nH()OpPMAITMOHHOM
MPOCTPAHCTBEY

Mogenu u
MOJICIUPOBAHUE.
Knaccudukanum Mmoaenei

bubmuoreka [JOK
https://m.edsoo.ru/8al7be06

Tabnuuasie MOIEH

bu6moreka [JOK
https://m.edsoo.ru/8al7c04a

Pazpabotka
OTHOTA0JIMYHOI 0a3bl
nagaeIx. CocTaBiieHue
3ampocoB K 0ase JTaHHBIX

10

I'pad. BecoBas matpuna
rpada. JlnmHa myTH MexXty
BepIIuHamMu rpada.
Brrancienue konmdecTna
IyTel B HallpaBIEHHOM
AIMKIIMYECKOM rpade

11

Hepeso. [Tepebop
BapHAHTOB C TIOMOIIBIO
JepeBa

12

MaremaTtnueckoe
MOJEIUPOBAHUE

bubmuorexa [JOK
https://m.edsoo.ru/8al17¢392

13

OTalbl KOMIIBIOTCPHOI'O
MOACIIUPOBAHUA

bu6mmoreka [IOK
https://m.edsoo.ru/8al7c4aa

14

O000meHue n
CHUCTEMaTH3alMs 3HaHUH.

bubnunoreka [JOK
https://m.edsoo.ru/8al7¢9¢8



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

KounTponsnas pabora no
teme «MonenupoBaHue
KaK METOJI O3HAHU

PaszOuenue 3amaun Ha
noa3amaun. CocraBieHue
aJTOPUTMOB U IIPOTPaMM C

15 HCITOJIb30BAaHUEM buomorexa LIOK
. https://m.edsoo.ru/8al7cb12
BETBJICHU, IUKIIOB U
BCIIOMOTaTeNbHBIX
aJIrOPUTMOB
but6mmoreka [{JOK
16 O
AHOMEPHBIC MACCHBRL https://m.edsoo.ru/8al7cc3e
17 Tunosele AITOPUTMBI bubmmoreka [{JOK
00pabOTKN MacCHUBOB https://m.edsoo.ru/8al7¢d60
18 CopTtupoBka MaccuBa
19 O6paboTka moToka bubnuorexa [JOK
JaHHBIX https://m.edsoo.ru/8a17d01c
0O000meHue 1
cUcTeMaTu3alus 3HaHUM.
but6mmoreka [{JOK
20 KoHTponbHas padoTa mo
https://m.edsoo.ru/8al7dl1ca
Tteme «Pa3paboTka
AITOPUTMOB U MIPOTPAMM)»
21 VYupasnenue. Curnai. bu6mmoreka [{JOK
OOGpartHas CBs3b https://m.edsoo.ru/8al7d4d6
2 Po6GoTtusnpoBanHbie bubnuorexa LIOK
CUCTEMBI https://m.edsoo.ru/8al7d602
3 DIIEKTPOHHBIC TaOIUIIBI. bubmuoreka [IOK

Tunel aHHBIX B TYEeUKaxX

https://m.edsoo.ru/8a17d710



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
https://m.edsoo.ru/8a17d4d6
https://m.edsoo.ru/8a17d602
https://m.edsoo.ru/8a17d710

3JICKTPOHHOU TaOIHIIBI

PeI[aKTI/IpOBaHI/Ie n

but6mmoreka [JOK

24
dbopMaTupoBaHuE TAOIHII https://m.edsoo.ru/8a17d832
Bcerpoennsie pyHKIMM 17151
MOMCKa MaKCUMyMa,
25 MHHUMYMAa, CYMMEI U bubmmorexa TIOK
yMa, ¢y https://m.edsoo.ru/8a17d990
CpeIHero
apu(METHYECKOTO
CopTtupoBKa u
26 buabTpanys TaHHBIX B bubmorexa [OK
pattiii A https://m.edsoo.ru/8al17db70
BBIZICJICHHOM JMaIla30He
ITocTpoenne muarpamMm u
27 r a(bEKOB B BHGKTPOHHBIX butmmorera [JOK
p p https://m.edsoo.ru/8al7¢08e
TadIUIax
OtHOCHUTENIbHAS,
28 a0CoIIOTHAS ¥ CMeIlIaHHas bubmmorexa LIOK
https://m.edsoo.ru/8al7e2b4
azpecanms
29 YCHOBHBIE BEIYUCIICHUS B bubnunorexa [JOK
AJIEKTPOHHBIX TA0JIHIIAX https://m.edsoo.ru/8al7e6ba
30 O6paboTka GoIpIIMX bubnuorexa [JOK
HaOOpOB JaHHBIX https://m.edsoo.ru/8al7e87¢
Yucnennoe
31 MOJEIUPOBAHUE B bubmmorexa LIOK
Aemp https://m.edsoo.ru/8al 7eaca
AJICKTPOHHBIX TAOJIUIIAX
O0001menue u
1 CcHUCTeMaTH3aIvs 3HAHUI bubmuorexa [JOK

10 TeMe «JIEKTPOHHbIE
TaOIUIBDY

https://m.edsoo.ru/8al7ec3c



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
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Ponw undopmanmoHHbIx
TEXHOJIOTHI B Pa3BUTUH
SKOHOMMKHU MHpPA, CTPAHbI,
peruona

bubmuoreka [JOK
https://m.edsoo.ru/8al7ed54

34

Pe3epBHbIit ypoK.
O60061eHue 1
CUCTEMaTU3aLHsl.
HTorosoe noBTOpEeHNE

bubnunoreka [JOK
https://m.edsoo.ru/8al7eebc

OBILEE KOJIMYECTBO
YACOB I10 [TPOTPAMME

34



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




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHOU ITPOT'PAMMBbBI

7 KIIACC

Kon
MpOBEPAEMOro
pe3yJbTara

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

1

ITo Teme «IludpoBas rpaMOTHOCTH»

1.1

[TosicHaTs Ha  mpuMepax CMBICH  MOHATUH  «uHOpMAIUL»,
«HGOPMAIIMOHHBIN MPOIIECC, «00paboTKa HHPOPMALIUNY, «XPAaHEHUE

UHpOpMaLUNY, «Iepeaada HHGopMaIumy

1.2

[IpuBOINTE MpUMEPHI COBPEMEHHBIX YCTPOHUCTB XpaHEHHs U Mepeaadn

UH(OPMALINHU, CPABHUBATH X KOJMYECTBEHHBIE XapaKTEePUCTHKH

1.3

[MomyyaTh W HCHONB30BaTh HMHPOPMALMUIO O XapaKTEPHUCTUKAX
IIEPCOHAIBHOIO KOMIIBIOTEPA U €r0 OCHOBHBIX 3JIEMEHTax (mpoleccop,
OlepaTUBHAs IaMATh, JOJIOBPEMEHHAs IaMsATh, YCTPOMCTBAa BBOJA-

BBIBOJIA)

1.4

CoOTHOCHUTH XapaKTEPUCTUKH KOMIBIOTEPA C 3aja4aMHU, PEIIaeMbIMU C

€ro MoOMOoIIbIO

1.5

OpueHTHPOBATECS B HEPAPXUUECKOH CTpyKType (haillioBoi cCHCTEMBI
(3anmuceiBaTh MoJaHOE UM (haiina (kaTanora), myTh K ¢ainy (karaiory)
0 HUMEIoIIEMYyCs ONUCAHUIO (ANWIOBOM CTPYKTYphl HEKOTOpPOTO

MH(OPMALIMOHHOTO HOCHUTEJIS)

1.6

PabGortate ¢ (aitioBOlt CcHCTEMOW MMEPCOHAIBHOTO KOMITbIOTEpPA C
UCTIONB30BaHUEM rpaduueckoro uHTepdeiica: co3naBath (KOMUPOBATH,
nepeMenaTh, IepeuMEHOBBIBATh, YAAIATh U apXUBUPOBATH (Pailyibl U

KaTaJIOTH, UCIOJIb30BaTh aHTUBUPYCHYIO ITPOrpamMmmy)

1.7

Hckate undopmanuio B MHTEpHETE (B TOM YHCIE MO KIIOYEBBIM
CJI0BaM, MO H300pPaXEHHUIO), KPUTHUECKH OTHOCHUTHCS K HaWJIEHHOU
uHbOpMaIlMK, OCO3HABaTh OIMACHOCTh [UIsl JIMYHOCTH M 00IIecTBa
pacnpocTpaHeHUs: BpPEAOHOCHOM HMH(OpManuM, B TOM  YHUCIE

OKCTPEMHUCTCKOTO U TCPPOPUCTUICCKOTO XapaKTEpa




1.8

[TonuMate CTpyKTYypy aapecoB BeO-pecypcoB

1.9

Hcnons30BaTh COBPEMEHHBIE CEPBUCHI HHTEPHET-KOMMYHUKAITUI

1.10

Cobnronate TpeOoBaHMA O€30MACHON OSKCIUTyaTallud TEXHHYECKUX
cpeacTB HMHMOPMALMOHHBIX W KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH,
coOJIIOIaTh CETEBOM ITUKET, 6a30Bble HOPMbI HHPOPMALIMOHHOW STUKU
¥ TpaBa mpu paboTe C MPHUIOKEHUSIMU Ha JIOOBIX YCTpPOMCTBaxX M B

WuTepHere, BHIOMpaATh Oe30MacHbIe CTPATErHH MOBECHHS B CETH

[IpuMeHsITh METOJBI MPOPUIAKTUKN HETAaTUBHOTO BIUSHUS CPEJICTB
MH(OPMALIMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJOTHI Ha 3710pPOBbE

TI0JIB30BaTCIIA

ITo Teme «Teopernueckue OCHOBBI HH(OPMATHKID)

2.1

KOIII/IPOBaTB n JCKOAUPOBATH COO6H_ICHI/I${ 0 3aJaHHBIM IIpaBUJIAM,
ACMOHCTPHUPOBATh IMMOHMMAHHUEC OCHOBHBLIX IIPUHIOUIIOB KOJWPOBAHUA

nHpOpMaLUU Pa3IUYHON NPUPOABI (TEKCTOBOM, rpaduuecKoil, ayiuo-)

2.2

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

00BEMa u CKOPOCTH IEpCaaiu AaHHbIX

23

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

3BYKOBBIX (paiiioB U BHIe0(DaiiIoB

ITo Teme «HpOpPMALIMOHHBIE 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 00111er0 00pa3oBaHus

1

[To reme «Teopernueckue 0CHOBBI HH()OPMATUKI»

1.1

ITosicaaTe Ha npuMepax pasjddud MEKAY MNO3UIWMOHHBIMH H

HCTIO3MITMOHHBIMHU CUCTEMAaMU CUUCIICHUA

1.2

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

MO3UILIMOHHBIX CHUCTEMax CcyucieHus (¢ ocHoBanusiMu 2, 8, 16),




BBITIOJIHATH apI/I(l)MeTI/I‘—IGCKI/Ie Oorcpanvu HaaJ HUMHA

1.3

PackpbiBaTh  CMBIC  MNOHSTUHA  «BBICKA3bIBAaHUE»,  <«JIOTHYECKAs

onepanus», «JIOrH4€CKOC BbIPAKCHHUCH

1.4

3anuceIBaTh JIOTHYECKUE BBIPAXXCHHA C UCITIOJIb30BAHUECM NU3bIOHKIIUU,
KOHBIOHKIIMU HW OTpULAaHHA, OIPCACIAT HCTHHHOCTH JIOTMYCCKHX
BLIpa)KeHHfI, CCJIM N3BCCTHBI 3HAYCHHA MCTUHHOCTHU BXOJAIIMWX B HCIO
NNEPEMCHHBIX, CTPOUTH Ta6JII/II_IBI UCTUHHOCTHU JId JIOTHYCCKHX

BBIPAXKEHUI

ITo TeMe « AJITOPUTMBI U TPOTPAMMHUPOBAHUE)

2.1

PackpeiBaTh ~ CMBICH  TNOHATUM  «HCHOJIHHUTENb»,  «AITOPUTM»,
«TporpamMmay», TIOHHUMas Ppa3HUIy MEXAy YIOTpeOJIeHHEeM ATHUX

TEPMHHOB B OOBIICHHOI peun U B HH(GOpMaTUKe

2.2

OnuceiBaTh AJIrOPUTM PCIICHUA 3aJadyd pasiIndHbIMU CHOC06aMI/I, B

TOM 4HUCJIC B BUAC OJIOK-CXEMBI

23

COCT&BJ’I}ITB, BBITIOJIHATE BPYYHYHO U Ha KOMIIBIOTECPEC HECIOXHbBIC
AJIT'OPUTMBI C UCIIOJIB30BaAHUEM BETBJICHUU U LOUKIJIOB OJid YIPaBJICHUA

HUCIIOJIHUTCIIAMUA

24

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

BbIPAXXCHH:, UCITOJIB30BATH OIICPATOP IMPUCBAUBAHUS

2.5

Hcnonp3oBaTh mpHu pa3paboTKe MpPOrpaMM JIOTUYECKHUE 3HAYCHMS,

OIncpanru U BbIPAKCHUA C HUMU

2.6

AHaJII/IBI/IPOBaTL NPCAJIOKCHHBIC aJITOPUTMBI, B TOM YUCJIC OIIPCACIIATD,
KakKu€ pe3yJbTaTbl BO3MOXKHBI IIPpHW 3aJaHHOM MHO>XCCTBC HMCXOIHBIX

3HAYEHUN

2.7

Co3maBaTh M OTJIAXKHUBATh MPOrpaMMbl Ha OJHOM H3 SI3bIKOB
nporpammupoBanusi (Python, C++, Ilackans, Java, C#, lllkonbHbIii
AnroputMuyeckuil SI3bIK), peamu3ylonlfe HECIO0XKHBIE aITOPUTMbI
00pabOTKM YHCIOBBIX JAHHBIX C MCIOJIb30BAaHUEM IIMKJIOB W
BETBJICHUI, B TOM YHUCJI€ PEaJU3YIOLIKUE MMPOBEPKY ACIUMOCTH OJHOIO
LEJIOT0 YKCiia Ha APYroe, MPOBEPKY HATYpaJbHOIO YKCiia Ha IPOCTOTY,

BBIJICJIEHUS IU(P U3 HATYPaJIbHOIO YHCIIA

9 KIIACCA




Kon
NMpoBepsieMoro
pe3yJbTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJILTATHI 0CBOEHHS] OCHOBHOI
o0pa3oBaTe/IbHOM MPOrpaMMbI OCHOBHOTO 00111er0 00pa3oBaHus

1

ITo Teme «IludpoBas TpaMOTHOCTHY

1.1

Hcnonb30BaTh COBpEMEHHBIE HWHTEPHET-CEPBUCHI (B TOM 4HCIIE
KOMMYHUKAI[MOHHBIE ~CEPBHCHI, OOJIaYHblEe XpaHWIUINA JAHHBIX,
OHJIaliH-TIpOrpaMMbl (TEKCTOBBIE M TpaUuecKHe PeAaKTOpbl, CPEIbl

pa3paboTKu) B y4eOHOU U MOBCETHEBHOM EATEIbHOCTH

1.2

[IpuBomuT,  mpUMEpHl  KCIONB30BAHHS  Te€OUH(DOPMALMOHHBIX
CepBUCOB, CEPBHCOB TOCYAAPCTBEHHBIX YCIyr, 00pa30BaTEIbHBIX

CCPBUCOB I/IHTepHCTa B yqe6H0171 U TTIOBCEJIHEBHOM NIeITeILHOCTH

1.3

Hcnonp30BaTh pa3iauyHble CpPEICTBA 3AIIUTBI  OT BPEIOHOCHOTO
IPOTPaMMHOTO 00eCIIeueH s, 3alUINATh IIEPCOHATBHYIO HH()OPMAITHIO
OT  HECAaHKIMOHMPOBAHHOIO  JOCTyla M  €ro  IOCIEICTBUU
(pasrnamieHusi, MOAMEHBI, YTpaTbl JAHHBIX) C Y4YETOM OCHOBHBIX
TEXHOJIOTMUYECKUX M COLMAIBHO-TICUXOJOTUYECKHX  aCIEeKTOB
UCTIONBb30BaHusl ceTd WHTepHeT (cereBas aHOHMMHOCTb, IH(POBOI
clell, AayTeHTUYHOCTh CYOBEKTOB M  pPEcypcoB,  OIAaCHOCTb

BPEIOHOCHOTO KO/1a)

1.4

Pacnio3HaBaTh TMOMBITKM M NOPEAYNpPEXAaTh BOBJICUCHHE ceOsl U
OKpYXaloIMX B JCCTPYKTHBHbIE W KPUMHUHAIbHbIE (OPMBI CETEBOM

aKTUBHOCTH (B TOM uucIie KHOepOyIIHHT, (DUILTMHT)

ITo Teme «Teopernueckue OCHOBBI HH(OPMATHKIDY

2.1

PaCKpHBaTL CMBICJI MOHSITHH «MOJICIIb», «MOZACIIMPOBAHUCH,
OIpCACIIATL BHUJbI MOI[GJ'ICI\/'I, OLICHMUBATh AaJCKBATHOCTh MOICIINU

MOACIINPYEMOMY O6’beKTy " OeJIsiM MOACIIMPOBAHUA

2.2

Hcnons3oBath Fpa(i)bl " JCPCBbA OJII MOACINPOBAHUA CUCTEM CETEeBOM

¥ HePapXUIECKON CTPYKTYPhI, HAXOIUTh KpaTU4alIuii myTh B rpade

[To Teme «ANTOpUTMBI U IPOTPAMMHUPOBAHUE

3.1

Paz0uBaTh 3amaun Ha MOJ3a7au, COCTABIATh, BBIIIOJHATH BPYUHYIO U
Ha KOMIIBIOTEpE HECIIOXKHBIE QJITOPUTMBI €  HCIOIB30BAHUEM
BETBJICHU, IUKIJIOB ¥ BCIIOMOTATEJIbHBIX aJITOPUTMOB Ul YIIPABJICHUS

HUCIIOJTHUTECIIIMHA

3.2

CocTaBnaTh U OTJI@XHBaTh MPOTPaAMMbl, pPEaATU3YIOUIME TUIIOBBIE




QITOPUTMBI  00paOOTKM  YHUCJIOBBIX  IOCJIEIOBATEIBLHOCTEH WM
OJTHOMEPHBIX YHCIOBBIX MAaCCHBOB (MMOMCK MaKCUMyMOB, MUHUMYMOB,
CyMMBI WJIH KOJIMYECTBA DJIEMEHTOB C 3aJaHHBIMH CBOWCTBAMH) Ha
OJTHOM W3 SI3bIKOB mporpammupoBanus (Python, C++, Ilackans, Java,

C#, llIxonbHbIi AnropuTMUYecKU S3bIK)

ITo reme «HPpOPMAITMOHHEIC TEXHOJIOTHNY

4.1

BreiOupats crmoco0 TmpeacTaBlIeHUS JaHHBIX B COOTBETCTBHH C
MOCTAaBJICHHOW 3ajadel (TaOJMIbI, CXeMbl, TpadUKH, AUArpaMMBbI) C
UCTIONb30BAHUEM  COOTBETCTBYIOIIUX  IMPOTPAMMHBIX  CPEJICTB

00pabOTKU TaHHBIX

4.2

Hcmonp30BaTh 3JIEKTPOHHBIE TaOJMIBI 1T OOpaOOTKH, aHamu3a |
BI/I3yaJ'II/I3aI_[I/II/I YHUCJIOBBIX JaHHBIX, B TOM 4YHCJIC C BBIACICHHUCM
IUana3oHa TaONWIbBl W yNOPSAJOYMBAHHEM (COPTHUPOBKOM) €ro

9JICMCHTOB

4.3

Co3maBaTh M NPUMEHATH B DJEKTPOHHBIX Tabmuuax (Gopmyiel ams
pacuéToB C HCMOIb30BAaHHUEM BCTPOCHHBIX apU(PMETHUECKUX (YHKIUN
(cymmupoBaHHE M TOACYET 3HAYEHUM, OTBEYAIOIIUX 33JaHHOMY
YCIOBHIO, cpelHee apu(METHYECKoe, IOUCK MAKCHUMalIbHOTO U
MUHHMAJIBLHOTO 3HAYEHUS), AOCOIIOTHOM, OTHOCUTEIHHOM, CMEIIaHHOH

ajzipecaruu

44

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

MOZACIIMPOBAHUA B IIPOCTHIX 3a/ladaXx U3 Pa3HbIX MPECAMETHBIX obnacreit




IMPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

7 KIIACC

Kon

HpOBepﬂeMblﬁ JIEMEHT COACPKaAHUSA

[udposas rpaMOTHOCTH

1.1

KowmmbroTep — yHUBepcallbHOE BBIUYMCIHUTEIBHOE YCTPOIMCTBO, paboTarolriee 1o
nporpamme. THUMBI KOMITBIOTEPOB: TMEPCOHAIBHBIE KOMITBIOTEPHI, BCTPOEHHBIE
KOMITBIOTEPBI,  CymepKoMIbloTephl. MoOuibpHbBIe — ycTpoiicTBa.  TexHHKa

0€30MMacHOCTH U TIPaBHIia Pa0OTH HA KOMITBIOTEpE

1.2

OcHOBHbIE KOMIIOHEHTHI ~KOMIIbIOTEpa W HUX Ha3HaueHwe. I[Ipoueccop.
OneparvBHasT W JOJTOBPEMEHHasi MaMsATb. YCTPOMCTBA BBOJA M BBIBOJA.
CeHCOpHBII BBOJ, 1aTYUKU MOOWIBHBIX YCTPOHCTB, CPelICTBA OMOMETPUYECKON

ayTeHTH(UKAIINH

1.3

HcTopus pa3BuTHs KOMIBIOTEPOB M IporpamMmHoro otecrneuenus. Ilokonenus
KOMIIbIOTEpOB.  COBpEMEHHbIE  TEHIAEHIMM  Pa3BUTUS  KOMIIBIOTEPOB.
Cynepkomnerotepsl. [lapannensasie Bbruncienus. [lepcoHanbHbI KOMIIBIOTED.
[Iporieccop u ero XapakTepUCTHKH (TakToOBash 4acToTa, pa3psIHOCTB).
OmnepatuBHasa namsaThk. JloaroBpeMeHHast MaMsATh. Y CTPOMCTBA BBOAA M BBIBOJA.
O0BEM XpaHUMBIX JaHHBIX (ONEpaTUBHAS MAMATH KOMIBIOTEPA, )KECTKUM TUCK U
TBEPAOTENIbHBII HAKOIMUTENb, IMOCTOSHHAs MaMATh cMapT(oHa) U CKOPOCTh

AO0CTYyIIa U1 pa3JIMYHbIX BUAOB HOCHUTENeH

1.4

[IporpammHoe  oOecrnieueHue  KommbloTepa. [IpukmamHoe  mporpamMMmHOE
obecrieueHue. Cucremnoe MPOrpaMMHOE obecrieueHue. Cucremsl
nporpamMMupoBanus. [IpaBoBast oxpaHa mporpaMM W JaHHBIX. becnnaTHble U

yc0BHO-0ecriaTHbie mporpaMMbl. CBOOOIHOE TPOTPaMMHOE 0OECTICYeHUE

1.5

@aiinel u nanku (karanorn). Tumbl QaiinoB. CpoiicTBa (aiiioB. XapakTepHbIe
pa3mepsl (aiioB pa3iIMUHBIX TUIOB (CTpaHHUIA TEKCTa, JIEKTPOHHAs KHMra,

dotorpadus, 3armch NECHU, BUJICOKIJIHII, TTOTHOMETPAKHBIN (HIIEM)

1.6

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

katasiora). I1lyTh x (aitnny (mamnke, Kkaraaory)

1.7

daiinoBeiii MeHeKEp. PaboTa ¢ (daitnamu n mankamu (Katajoramu): CO3JIaHHE,

KOIIMPOBAaHUE, MEpeMeIleHe, MepeMMEHOBaHNEe U yAajieHue (aiijioB M Marok




(xaranoroB). [Touck ¢ainoB cpencTBamMu OneparmoOHHON CUCTEMBI

1.8

ApxuBanus JaHHbIX. Mcronb30BaHle NpOrpaMM-apXruBaTOPOB

1.9

KommnbsrorepHsle BUPYCHI U JpYrHe BPEAOHOCHBIE IIporpammsl. [IporpamMmsl uist

3allIUTBI OT BUPYCOB

1.10

O0benHeHNEe KOMITbIOTEPOB B ceTh. CeTh MHTepHET. Beb-cTpanuiia, BeO-cailT.
Crpykrypa anpecoB BeO-pecypcoB. bpaysep. IlouckoBeie cucremsbl. Ilouck
nH(poOpMallMd TO KIIOYEBBIM CJIOBaM W TO u300paxeHuto. JlocToBEpHOCTH

uHpopManuu, noryueHHoi u3 MHTepHeTa

1.11

CoBpeMeHHbIE CEPBUCHI HHTEPHET-KOMMYHHKALUI

1.12

CerteBoii 3THKET, 0a30BbIe HOPMBI HH(POPMAITMOHHON 3TUKHU U IMpaBa Mpu padote

B cetu MuTtepHet. CtpaTeruu 6e3omacHoro noseaeHus B Miurepuere

Teopernueckre OCHOBBI HH()OPMATHKH

2.1

WNudopmanus — 0JHO U3 OCHOBHBIX TOHSATHIA COBpeMeHHOH Hayku. MHpopmanms
KaK CBE/EHUs, NpeHAa3HAYCHHbIE AJIs BOCHIPUATHS YEJIOBEKOM, M MHpOpMauus

KaK JJaHHbIe, KOTOPbIe MOTYT OBITh 00pab0OTaHbl AaBTOMAaTU3UPOBAHHOMN CHCTEMOM

2.2

I[I/ICerTHOCTL JaHHBIX. B03MOXHOCTb OIHMCaHUSI HCTIPCPBIBHBIX 00BEKTOB H
IpoHeCCOB € MOMOIINBIKO JUCKPETHBIX JaHHBIX. HH(bOpMaHI/IOHHBIe IIponeCChl —

MIPOLIECCHI, CBS3aHHBIE C XPAHCHUEM, TIPe0Opa30BAaHUEM U MepeIadueii TaHHBIX

23

CumBon. Andasur. MomHocts andasura. PazHooOpasue si3bIKOB U aj(aBUTOB.
EctectBennbie u (opManbHble S3bIKH. AJ(GaBUT TEKCTOB HA PYCCKOM SI3BIKE.
JBonunblii andasur. KonndecTBo BCEBO3MOXKHBIX CIIOB (KOIOBBIX KOMOWHAIIHIA)
(uKkcupoBaHHOW [UIMHBI B JBOMYHOM aidaBute. I[IpeoOpazoBanue mr000TO
andaButa Kk IBOUYHOMY. KOMMUYECTBO paznMuHBIX CIOB (PMKCUPOBAHHOM JUIMHBI B

anapuTe onpeaenEéHHON MOIIIHOCTH

24

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

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

2.5

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

JBOMYHOM aJi(haBUTE

2.6

NudopmannoHHblii 00bEM NaHHBIX. BUT — MUHUMaNbHas €MHUALIA KOJIMYECTBA

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

2.7

CkopocTh Tepenaud JaHHBIX. EJWHWIBI  CKOPOCTH Tepeaadyd  JTaHHBIX.

Hckaxenne nHpopMauu npu nepeaayie

2.8

KoaupoBanue texcroB. PaBHoMmepHbI kon. HepaBHoMepnblii koz. Koxnmpoka

ASCII. Bocemubutneie komupoBku. llonstue o xomupoBkax UNICODE.




JlekonupoBaHue  COOOIEHUH C  HCIOJIb30BAHUEM  PAaBHOMEPHOIO U

HepaBHOMEpHOro koja. MHpopmaioHHblii 00bEM TekcTa

OOmiee mnpexcrtaBieHue O LUGPOBOM MPEJICTABICHUM ayAHOBU3YaJbHBIX U

2.9 Ipyrux HenpepblBHbIX JaHHbIX. KoaupoBanue 1Berta. L[BeToBble Mopemnu.
Mopnens RGB. I'myOuna xoauposanus. [Taautpa
PactpoBoe u BekTopHOE mpeicTaBieHue wuzoOpaxkeHuil. Ilukcens. OreHka
2.10 uHPOpPMAIMOHHOTO  00BEMa  rpaduyecKkMx  JaHHBIX  JUIsI  PAacTPOBOTO
HM300paKeHUS
KonupoBanue 3Byka. PazpsgHocTe M yactoTa auckperu3auuu. KommdecTBo
2.11 KaHanoB 3amucu. OIleHKa KOJMYECTBEHHBIX IapaMETPOB, CBS3aHHBIX C
MIpe/ICTaBJICHUEM U XpaHEHUEM 3BYKOBBIX (hailioB
3 NudopmanmoHHbIe TEXHOIOTHN
31 TexcToBble TOKYMEHTHI M UX CTPYKTYPHBIE 3JIEMEHTHI (CTpaHuua, ab3ail, CTpoka,
' CJIOBO, CUMBOJ)
12 TexkcToBBIi mpoleccOp — HMHCTPYMEHT CO3/aHUs, pEJaKTUPOBaHUS U
' ¢dopmarupoBanus TekctoB. [IpaBuna Habopa TekcTa
PengaktupoBanue Ttekcta. CBolictBa cumBOioB. [Hpudr. Tunsl mpudpTos
13 (pyOnensle, ¢ 3aceykaMu, MOHOIIMpUHHBIE). [lodykKuUpHOE U KypCHBHOE
' Hadyepranue. CBoiicTBa a03aleB: TpaHWIBI, a03aI[HBIA OTCTYI, WHTEPBAI,
BbIpaBHMBaHKe. CTujeBoe (hopMaTupoBaHue
14 CrpykTypupoBanue HMHPOpMAIMM C TIOMOIIbIO CHOUCKOB U  TaOmuIl.
' MHoroypoBHeBble criucku. JloGaBieHne TabauIl B TEKCTOBbIE JOKYMEHTHI
35 BceraBka u3o0pakeHHid B TEKCTOBbIE TOKyMEHTHI. OOTekaHue H300paKeHUH
' TeKCTOM. BKiltoueHre B TEKCTOBBINA JOKYMEHT IUarpaMM u Gopmyi
16 [lapameTpsl cTpaHulbl, Hymepauusi crpaHull. JloGaBieHHe B JOKYMEHT
' KOJIOHTUTYJIOB, CCBUIOK
[IpoBepka mpaBommcanusa. PacctaHoBka mepeHocoB. ['0o1ocoBoil BBOA TeKcTa.
3.7 OnTHueckoe pacrno3zHaBanue Tekcra. KommnbroTepHslil nepeso. McnonaszoBanue
cepBHCcOB ceTH MHTepHeT 11t 00paboTKH TeKcTa
18 3HaKOMCTBO ¢  rpaduueckuMu  peAakTopamu.  PacTpoBble  pUCYHKH.
' Hcnonp3oBanue rpaduyeckux MPUMHTHBOB
Onepanyu penakTHpoBaHUsI TpadUUECKHX OOBEKTOB, B TOM YHCIE ITH(PPOBHIX
3.9 dotorpadmii: M3MEeHEeHUE pazMepa, oOpe3Ka, IMOBOPOT, OTPaXKEHHEe, padoTa C

obnactaMu  (BBIICTICHUE, KOIMPOBAHUE, 3aJIMBKA I[BETOM), KOPPEKIUS IIBETa,




SIPKOCTH M KOHTPACTHOCTH

3.10

BextopHas rpaduka. Co3naHue BEKTOPHBIX PHUCYHKOB  BCTPOECHHBIMHU
CpeACTBaMHU TEKCTOBOTO Ipolleccopa WIM JAPYIMX Mporpamm (TIPHIIOKEHU).

JloGaBiieHre BEKTOPHBIX PUCYHKOB B JIOKYMEHTHI

3.11

[ToxaroroBka MynbTUMEeNUUHBIX mnpe3eHTanuil. Crnaiin. JloOGaBieHwe Ha Cliaij

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

3.12

JloGaBiieHne Ha claiij] ay JMOBU3YaIbHBIX JaHHBIX. AHUMaIHs. [ UTIepCChUTKH

8 KUIACC

Kon

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKAaHUSA

1

Teoperuueckre 0OCHOBBI HH()OPMATHKH

1.1

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

3aIlIMCAHHBIX B APYI'HX CUCTECMAX CHHUCIICHHA

1.2

Pumckas cucrema cuuciieHus

1.3

JBonunas cucrema cuucienus. [lepeBon nensix uucen B npenaenax ot 0 no 1024
B ,Z[BOI/I‘-IHyIO CI/ICTeMy CUHUCIICHUSL. BOCLMepI/I‘-IHaSI CUCTCMA CUHUCIICHUSL. HepeBOI[
YuCcel M3 BOCBMEPUYHON CHUCTEMBI B JBOMYHYIO M JCCATUYHYIO CUCTEMBI H
obparno. IllectHamgmarepuunas cucrema cumcieHus. IlepeBon uyucen wu3
MIECTHAAATEPUYHON CHUCTEMBI B JIBOMYHYIO, BOCBMEPUUYHYIO H JCCATHYHYIO

CHCTEMBI U 00paTHO

1.4

ApI/I(l)MeTI/I‘{eCKI/Ie orncpanuvu B JBOUYHOM CHCTEME CUMCIICHUS

1.5

Jlornueckue  BbICKa3bIBaHMs.  Jlormueckue  3HA4YEeHUs  BBICKa3bIBAHUMU.
DOneMeHTapHble U COCTaBHBIE BbBICKA3bIBaHUA. Jlormyeckue omnepanuu: «m»
(KOHBIOHKIMS, JIOTMYECKOE YMHOXXEHHE), «WIN» (IU3BIOHKIMS, JOIMYECcKoe
CIIOXKEHHE), «HE» (Jlorndyeckoe orpuiianue). [IpuoputeT noruueckux onepauui.
OmnpezneneHue HMCTUHHOCTH COCTAaBHOTO  BBICKA3bIBAaHMSI IIPU  H3BECTHBIX

SHAYCHHUAX HCTUHHOCTU BXOAAIIUX B HECTO SJICMCHTAPHBIX BBICKa3bIBaHUH

1.6

Jlornueckue BoIpaskeHus. IIpaBuia 3anucu gorudeckux BelpaxkeHui. Ilocrpoenne

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

1.7

Jlormueckme 31eMeHThl. 3HAKOMCTBO C JIOTHUYECKUMH OCHOBaMH KOMIIBIOTEPA

ANTOpPUTMBI U IPOTPAMMHPOBAHHE

2.1

Ilonsitne anropurma. lVcnonHWTENW aiIropuTMoB. AJTOPUTM Kak IUIaH




YHpaBJICHUA UCIIOJITHUTEIICM

2.2

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

CXEMBI, IPOrpaMMa)

2.3

AnroputMuuYeckue KOHCTPYKIMHU. KoHCTpykumsi «ciegoBaHue». JIMHEHHBIN
anroput™M.  OrpaHUYEHHOCTh  JUHEWHBIX  aJTOPUTMOB:  HEBO3MOXHOCTHh
MPEyCMOTPETh 3aBUCUMOCTD IOCJIEIOBATEILHOCTH BBITIOMHAEMBIX AEHCTBHIA OT

HUCXOOHBIX JaHHBIX
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KoHCTpyKIlMsT «BETBIEHUE»: TONMHAs W HEmonHas (OpMbl. BEIMOTHEHHWE U
HEBBINOJIHEHNUE YCIOBHs (MICTUHHOCTH U JIOXKHOCTh BbICKa3biBaHus). [IpocTeie u

COCTaBHLIC YCJIOBUSA

2.5

KoHcTpykuusa «IOBTOpEHHE»: LHUKIBI C 3aJaHHBIM YHCIOM IIOBTOPEHHH, C

YCJIIOBUEM BBINIOJIHCHUA, C nepeMeHHoﬁ OUKJIa

2.6

PazpabGoTka mns ¢GopMambHOTO WCTHOJHUTENS alrOpUTMa, MPUBOISIIETO K
TpeOyeMoMy pe3yibTaTy NpU KOHKPETHBIX MCXOJHBIX JaHHBIX. Pa3zpaboTka
HCCJIIOXKXHBIX QJITOPUTMOB C HCIOJB30BAHUEM HHKIIOB U BETBJICHUU JJISL
yopapieHus: (GOpMaribHBIMU  UCHOTHUTENSMU. BBIMOIHEHHE aIropuTMOB

BPYUYHYIO U Ha KoMIbloTepe. CUHTaKCHYeCKUeE U JIorThyeckue omuoku. OTKa3bl

2.7

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

IIpOrpamm, TPAHCIATOP, OTIIATUUK

2.8

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

MEPEMCHHBIC

2.9

Omneparop mnpucBauBaHusA. Apu(METHYECKHE BBIPAXKEHHUS U TMOPAIOK HUX
BbIYMCIIeHHs. OTNepalvy C HeJIbIMUA YUCIIaMU: LIEJIOYUCICHHOE JIEJIEHUE, OCTATOK

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

2.10

BerBnenus. CocTaBHble YycCiOBHUS (3allUCh JIOTMUECKHUX BBIPAKEHUH Ha
M3y4aeMOM S3bIKE ITporpaMMupoBaHus). HaxoxneHne MUHMMyMa 1 MakCUMyMa
U3 IBYX, TPEX U 4ETBIPEX uncell. PeleHne KBaapaTHOrO ypaBHEHUS, UMEIOILIETO

BCIICCTBCHHBIC KOPHU

2.11

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

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

2.12

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

MO3UIIMOHHON CHUCTEME€ C OCHOBaHMEM, MEHBIIUM WIH paBHbIM 10, Ha




OTJIeIbHbIE IIUPPbI

2.13

[Mukn ¢ nepeMeHHON. ANTOPUTMBI IPOBEPKHU JIETUMOCTH OJHOTO LEIOro Yucia

Ha JIpyroe, IPOBEPKHU HATYyPAIbHOIO YUCJIa HA IPOCTOTY

2.14

OO0paboTka CHUMBOJIBHBIX JaHHBIX. CHMBOJIBHBIC (CTPOKOBBIC) IMEPEMEHHBIE.
[TocumBonbHast 00paboTka cTpok. [logcy€r 4YacTOTHl MOSBICHUS CUMBOJA B

cTpoke. Berpoennbie GyHKIuM 1711 00pabOTKU CTPOK

2.15

OmnpeneneHre BO3MOXHBIX pPe3yJbTaTOB pabOThl alroputMa MpH 3aJaHHOM
MHOKECTBE BXOJHBIX JaHHBIX, OMNpPE/IECJICHUE BO3MOXKHBIX BXOJIHBIX JIaHHBIX,

MPUBOIAIINX K JAHHOMY PE3YJIbTaTy

9 KUIIACC

Kon

HpOBepﬂeMblﬁ 3JIEMEHT COACPKAaHUSA

Hudposas rpaMoTHOCTH

1.1

I'moGansHas cers Mutepuer. [P-ampeca y3noB. CereBoe XpaHEHHE JIaHHBIX.
MeTopl MHIUBUAYAIEHOTO U KOJUIEKTHBHOTO pa3MeNIeHUs] HOBOW WH(GOpMAIIHH B
Wntepnere. bonbiie panHble (MHTEPHET-JAaHHBIE, B YACTHOCTH JIaHHbBIE

COLIMATIbHBIX CETEH)

1.2

[Monatue 00 wuHOpMAIIMOHHONH O€30MacHOCTH. YTPO3bl HH(POPMALMOHHOM
0€301acHOCTH MPU paboTe B TJIOOATBHON CETH U METOJBI MPOTHBOACHCTBUS UM.
[IpaBuna Ge3omacHON ayTeHTHU(PHUKAIMU. 3alluTa JUYHOH WH(POpPMAIMU B CETH
Nurepuer. be3zomacHeie crpareruu  ToOBeleHHss B ceTw  VIHTepHerT.
[IpenynpexxaeHne BOBICYEHUS B JECTPYKTHBHbIE W KPUMMHAIbHbBIE (DOPMBI

CETEeBOM aKTUBHOCTH (KHMOEpOYJIITUHT, (PUIIMHT U ApyTHE POPMBI)

1.3

Bunsr nesrensHoctn B MHTepHETEe. MHTEpHET-CEPBUCH: KOMMYHHKAIIMOHHBIC
CepBHUCHI (1MoUTOBast CiIyk0a, BUAECO-KOH(EPEHI-CBSI3b U JAPYTHE), CIIPABOYHBIC
CykObl (KapTbl, paclUCaHUS W JpyrHe), IOHCKOBBIE CIYXKObI, CITykKObI
OOHOBJICHHS MPOrpaMMHOI0 obOecriedeHuss U Jpyrue ciyx0bl. CepBHUCHI
rocyJapcTBeHHbIX  yciayr. OOmaunble XpaHuiuiia JgaHHbiX.  Cpeactsa
COBMECTHOM  pa3paboTKu JOKyMeHTOB (oHmaiiH-o¢wucsl). IIporpammuoe
o0OecrieueHre Kak BeO-CEepBHC: OHJIAfHOBBbIE TEKCTOBbIE M Tpaduyeckue

PCOAaKTOPLI, CPCABI pa3pa60TKH nporpamm

TeOpeTI/I‘-IeCKI/Ie OCHOBBI I/IH(i)OpMaTI/IKI/I

2.1

Mopenb. 3amauyum, pemraeMmbie ¢ MOMOINBI MojenupoBaHus. Knaccudbukaruum




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

MOACIINPOBAHUA

2.2

Tabnnunabie MOJCIIN. Ta6nnua KaK IIpEaACTaBJIICHUC OTHOIICHUA

23

ba3pr mamHbpIX. OTOOp B TabmWIEe CTPOK, YAOBJICTBOPSIOIIMX 33aIaHHOMY

YCIIOBUIO

24

I'pad. Bepmmna, pebpo, myTs. OpHUEHTHPOBAHHBIE W HEOPUCHTHPOBAHHBIC
rpadel. JInmuHa (Bec) peOpa. BecoBas marpuma rpada. [JnuHa myTtH Mexmy
BepmmHamMu rpada. [louck ontumansHOro MyTH B rpade. HauanpHas BepmnHa
(MCTOYHMK) W KOHEYHas BepliMHa (CTOK) B OpPHUEHTHPOBAHHOM rpade.

Brruncienue koanuecTBa myTeil B HAIIPaBICHHOM allUKIMYECKOM rpage

2.5

Hepeso. Kopenb, BepimHa (y3en), JucT, pedpo (ayra) aepesa. Beicota aepesa.
[Mognmepeso. Ilpumepsl wucmons30BaHUS JepeBbeB. [lepebop BapHaHTOB C

IMOMOIIBIO I€pEBa

2.6

[lonsaTe MaremMaTMdyeckoM MOAENU. 3ajadyd, peulaeMble C  OMOUIbIO
MaTe€MaTHYECKOTO (KOMIIBIOTEPHOTO) MOJEIINPOBAHUS. Otnuune
MaTEMaTUYECKOM MOJEIM OT HAaTypHOM MOJEIM M OT  CJIOBECHOTO

(TuTepaTypHOro) OmMcaHusl 00bEKTa

2.7

OTanel KOMIIBIOTCPHOTO MOJCIMPOBAHHA: IIOCTAHOBKA 3aaa4du, IIOCTPOCHUC
MaTeMaTH4eCKOM MOACIIN, ImporpaMmMHas peain3anusi, TECCTHUPOBAHUC,
IMPOBCACHHUEC KOMIIBIOTCPHOI'0 OSKCIICPUMCHTA, aHAJIMW3 €ro pce3yjabTaToB,

YTOUYHCHHUEC MOJCIIN

AJTOPUTMBI U IPOTPAMMUPOBAHHE

3.1

Pa3Oouenue 3amaunm Ha moxzamavyr. CocTaBiIeHHE AJITOPUTMOB M IIPOTpaMM C
WCIIOJIb30BAHUEM BETBJICHHM, LHMKJIOB MU BCIIOMOTAaTENIbHBIX QJITOPUTMOB [Tt

YHpaBJICHUA UCIIOJHUTEIIEM HIIN APYTUMHA UCIIOJIHUTCIAMU

3.2

Tabnuunble BenmuuuHbl (MaccuBbl). OnHomepHble MaccuBbl. CocTaBiieHHE U
OTNaJIkKa TPOrpaMM, pPEATU3YIONIMX THUIOBBIE  aJITOPUTMBI  00PabOTKHU
OJTHOMEPHBIX UYHCIIOBBIX MACCHBOB, HAa OJHOM U3 SI3BIKOB MPOTPAMMHPOBAHMS
(Python, C++, Ilackanb, Java, C#, IllkonbHblii AnropurMudeckuit S3bIK):
3aI0JIHEHNE YHCJIOBOTO MACCHBA CIIyYaWHBIMH YHCIAMU, B COOTBETCTBHUHU C
dbopMynoit win myTéM BBOJA YHCEN, HAXOXKJIEHUE CYMMBI JIEMEHTOB MAacCHUBa,
JIMHEWHBIN TTOMCK 3aIaHHOT0 3HAUEHHS B MacCHBE, ITOJCUET DIIEMEHTOB MAacCHBa,

YAOBJICTBOPAIOIIUX 3aIaHHOMY YyCJI0BHUIO, HaXO0XICHUC MHHHMAaJIbHOI'O




(MaxcuManbHOro) 3nemMeHTa MaccuBa. CopTupoBKa MaccuBa

3.3

OO0paboTka TOTOKA MAaHHBIX: BBIYHMCICHHWE KOJIHYECTBA, CYMMBI, CPEIHETO
apu(METHYECKOro, MHUHUMAJIBHOIO M MAaKCHUMaJbHOTO 3HAYEHUS 3JIEMEHTOB

IMOCJICAOBATCIIbHOCTH, YAOBJICTBOPAIOMUX 3aJaHHOMY YCJIOBUIO

3.4

VYnpasnenne. Curnan. O6paTtHas cBs3b. [lomyueHrne CHTHalOB OT IH(PPOBBIX
JIAaTYNKOB (KacaHMs, pAacCTOSHHUS, CBeTa, 3Byka u Japyroro). [Ipumeps
HCIIOJIb30BaHUA  MMPUHIUIIA 06paTHOI71 CBA3M B CHUCTEMax  YIPaBJICHUA
TEXHHYECKHMMH YyCTPOMCTBAaMHM, B TOM dHcie B poOoToTexHuke. [Ipumeps
POOOTH3NPOBAHHBIX CUCTEM (CHCTEMa YIPABICHUS IBUKCHHUEM B TPAHCIIOPTHOMN
cHCTeMe, CBapouyHasl JIMHUS aBTO3aBOJA, ABTOMATH3MPOBAHHOE YIIPaBICHUE
OTOIUICHMEM JIOMa, AaBTOHOMHAs CHUCTeMa YIpPaBJIEHHUS TPaHCHOPTHBIM

CPEIICTBOM U JPYTHE CUCTEMBI)

HNubopmaninoHHbIe TEXHOJIOTUN

4.1

[Tonsitne 00 A7EKTPOHHBIX TabiuIax. TUMBI JaHHBIX B SYEHKaxX 3JIEKTPOHHOM
tTabnuiel. PenaktupoBanue u GopmaTupoBanue tadnuil. Berpoenusie GyHKINN
JUISl TIOUCKAa MaKCMMyMa, MUHUMYMa, CyMMBbI U CPEIHETO apu(pMETHIECKOTO.
CopTupoBKa JaHHBIX B BBIJCJICHHOM auana3oHe. IlocTpoeHue auarpamm
(rucTorpamma, KpyroBas AuarpamMma, ToueyHas auarpaMma). BpiOop Tuna

AuarpaMMbl

4.2

[IpeoGpazoBanue popmyn mpu kKomupoBaHud. OTHOCUTENbHAs, aOCOMIOTHAS U

CMCHIaHHasg aapecanuns

4.3

VYcoBHbBIE BBIUUCICHUS B 3JEKTPOHHBIX Tabnuuax. CyMMuUpoBaHHE U MOJACUET
3Ha4eHUH, OTBEYAIOIIUX 3aJaHHOMY YycioButo. OOpaboTka OosbIIMX HAOOpOB

JaHHBIX. YucaeHHoe MOZACIIMPOBAHUC B SJICKTPOHHBIX Ta6n1/1uax

4.4

Ponp nHMOPMAIIMOHHBIX TEXHOJOTHHA B Pa3BUTHH SKOHOMUKH MHpa, CTPaHBHI,
peruona. OTkpbIThie oOpa3oBaTenbHble pecypchl. [Ipodeccuu, cBsizaHHble ¢
UHPOPMATUKOM W  HMH(POPMAIMOHHBIMH  TEXHOJOTHSIMH:  BeO-AM3aiiHep,
OPOrpaMMUCT,  pa3paboOTYMK  MOOWJIBHBIX  IPUJIOKEHUH, TECTUPOBIIUK,
ApPXUTEKTOp IMPOrPaMMHOIO OOECTEeUYeHHs, CIEIHATUCT M0 aHATU3y JaHHBIX,

CUCTEMHbIN aJIMUHUACTPATOP




IMPOBEPSIEMBIE HA OI'D 11O UH®OPMATUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUS OCHOBHOM OBPA30BATEJBHOM
MPOI'PAMMBI OCHOBHOI'O OBIIEI'O OBPA30OBAHUSI

Kon

MPOBEPSEMOro

TpeOoOBaHUs

IIpoBepsiemble TPeOOBAHUSA K PEAMETHBIM pe3yJibTaTaM
0a30BOTr0 YPOBHSI OCBOEHHUSI OCHOBHOI1 00pa3oBaTe/ibHOI
NPOrpaMMbl OCHOBHOI0 0011ero odopasopanust Ha ocHose ®PT'OC

1

3HaTh (ITOHUMATBH )

1.1

Bnanenne OCHOBHBIMH  TOHATHAMH: HMH(pOpManus, Tepenaya,
XpaHeHue U o0paboTka WHpOpPMAILUHU, AITOPUTM, MOJENb, IHU(POBOI
OPONYKT W WX HCHOJB30BAaHME JUIsI pPEIIeHHs Y4eOHBIX W

MPaKTUYCCKUX 3ala4d

1.2

B.HaIICHI/IC MNOHATHUAMU:  BbICKA3bIBAHUC, JIOTHMYCCKAd oOIcpanusd,

JIOTHYCCKOC BBIPAKCHUC

Ymern

2.1

YMeHne omnepupoBaTh EAMHUIAMH HW3MEPEHHUs HH(GOPMAIIHOHHOTO

00BEMa u CKOpPOCTH nepeaavin JaHHbIX

2.2

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

16, BBIITIOJIHATD apI/I(bMeTI/I‘{eCKI/Ie ornepanv Haal HUMHU

23

YMeHHne KOoaupoBaTh M JEKOJUPOBATh COOOIICHHS IO 3aJaHHBIM
npaBujiaM; TMOHMMAaHUE OCHOBHBIX IPUHIMUIIOB  KOAUPOBAHMS

“H(pOpMaIUU pa3TuIHON MPUPOJIBI: TEKCTOBOM, rpad)UueCcKoM, ay 1o
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VMenne 3almchIBaTh JOTHUECKHUE BBIpAXCHUA C HCIIOJb30BaAHUEM
AU3BIOHKIMHY, KOHBIOHKIIMU W OTPpULAHHA, OIPCACIIATL UCTUHHOCTH
JJOTHYCCKHX BBIpa)KeHPIfI, €CJIM HU3BCCTHBI 3HAYCHHSA HNCTUHHOCTH
BXOAAIIHUX B HCTO NMCPEMCHHBIX, CTPOUTH Ta6.HI/II_U>I HUCTUHHOCTHU IJI4
JJOTHYECKHX BBIpa)KCHHﬁ; 3alMUCbIBATh JIOTHYCCKUEC BBIPAXKCHHUS Ha

HU3Yy4aCMOM A3BIKC ITPOrpaMMHUPOBAHUSA

2.5

YMeHue CcoCTaBiIsITh, BBINOJIHATH BPYYHYIO M Ha KOMIIBIOTEpE
HECJIOKHBIE ~ QJITOPUTMBl Ui YHOPABICHUS  MCIOJHUTEISIMU
(Uepenamika, YepTE&KHUK M Jpyrue); Co3AaBaTh M OTIAXKUBATh
MIPOrpaMMbl Ha OJHOM M3 S3bIKOB IporpammupoBanus (Python, C++,

IMackans, Java, C#, [lkonpHBIH AnNTOpUTMHYECKUN  SI3BIK),




peanu3yIolre HECIOKHBIC AJITOPUTMBI 00PaOOTKH YUCIIOBBIX TaHHBIX
C WCIOJIb30BaHMEM ILIMKIIOB U BETBJIICHUN; YMEHUE pa30OHBaTh 3aJauu
Ha moJa3ajgavu, UCI0JIb30BaTh KOHCTAHTLI, ICPEMEHHBIC U BBIPAKCHUA
pPa3IMYHBIX  TUHOB  (YHCIOBBIX, JIOTUYECKUX, CHUMBOJIBHBIX);
AHAJIN3UPOBATDH HpCI[J'IO)KGHHI:Iﬁ AJITOpUTM, OIPEACIIATh, KaKHuc
pe3yabTaThl BO3MOXXHBI IPU  33aJaHHOM MHOXECTBE HCXOJHbBIX

3HAYEHUH

2.6

YMeHue 3anucaTh Ha HM3Yy4aeMOM  S3BIKE IPOrPaMMHUPOBAHMS
aJITOPUTMBI IIPOBEPKU NEIMMOCTH OJHOIO LEJIOr0 YHUClIa Ha APYroe,
MIPOBEPKU HATYpaJIbHOTO YHCJIa Ha MPOCTOTY, BblAeNeHUS Lupp u3
HaTypaJIbHOIO0 4YHUCJIA, IOUCK MAaKCUMyMOB, MHHMMYMOB, CYyMMBbI

YHCI0BOH ITOCIEI0BATEILHOCTH

2.7

Brnanenne ymMeHueM OpHUEHTHUPOBATHCS B HEPAPXUUYCCKOU CTPYKTYpeE
(haiisoBoil cucTeMbl, paboTaTh ¢ (PailIoBON CUCTEMOU MEPCOHATBLHOTO
KOMITBIOTEpa C UCIONb30BaHUWEM Trpaduueckoro wuHTepdeiica, a
MMEHHO: CO03/aBaTh, KOIUPOBaTh, IEpeMellaTh, MePEeUMEHOBHIBATH,

yIAIATh ¥ apXUBUPOBATH (Daiiiibl U KaTanioru

2.8

B.HaIICHI/IC YMCHUSAMU U HABBIKAMHU HCIIOJIb30BAHUA I/IH(i)OpMaI_II/IOHHBIX
U KOMMYHUKAIIHMOHHBIX TEXHOJIOTHI Al TIOMCKA, XpPaHCHUA,

00pabOTKH M Mepeadn ¥ aHaIKM3a Pa3IudHbIX BUI0B HH(OpMAIH

2.9

YMeHnue BeIOHpaTh CIIOCOO MPeICTaBICHHs JAaHHBIX B COOTBETCTBHUH C
MOCTABJICHHOM 3amayeit (Tabnuibl, CXembl, TpaduKu, AUArpaMMBbl) C
WCIMOJb30BAHUEM  COOTBETCTBYIOLIMX  MIPOrPAMMHBIX  CPEJACTB

00pabOTKH TaHHBIX

2.10

YMmenue ¢opManuzoBaTb U CTPYKTypUpOBaTh  HH(OpMAIHIO,
UCTIONB3Ysl OJEKTPOHHBIE TaOMHIBl JUisi OOpaOOTKH, aHalu3a |
BU3yaJIM3allMd YHUCJIOBBIX JIAHHBIX, B TOM YHCIE C BBIJCICHHEM
quamna3oHa TaOMUIBl U yHOPSAOYMBAHHEM (COPTUPOBKOW) €ro
9JIEMEHTOB; YMEHHUE MPUMEHSTH B JIEKTPOHHBIX TabmuIax (Hopmysibl
JUis  pacy€ToB C  HUCIHOJIB30BAaHHMEM  BCTPOEHHBIX  (YHKIUH,
a0COJIFOTHOM, OTHOCUTEILHOM, CMEIIIAHHOM aJpecalliy; UCIOIb30BaTh
AJICKTPOHHBIC TAOJUIIBI TSI YUCICHHOTO MOJEIMPOBAHUS B MPOCTHIX

3a/1auax M3 pa3HbIX MPEIMETHBIX 00sacTen




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

Kon

IIpoBepsieMblii 3JIEeMEHT COACPKAHUS

[udposasi rpaMOTHOCTH

HiHPar###1.1

@aitnel ¥ manku (katanoru). IlpuHOUOBL MOCTpoeHHs (ailIoBbIX
cucreM. [lonHoe nmsa daiina (manku). [yt k daiiny (nanke). Pabota ¢
GdaiimaMi W KaTtaJoraMH CpEJICTBAMH OMNEPAIMOHHOW CHCTEMBI:
CO3/1aHKE, KOIIMPOBAHUE, NIEPEMEILIEHUE, IEPEUMEHOBAHUE U YJAJIICHNE
¢daitnoB u manok (karaioros). Tumbl (aiinos. CpoiicTBa ¢aiinos.
@aiinoseiii MeHemxep. [lowck (aiinoB cpeacTBaMu OneparmoHHON

CHUCTCMBI

1.2

O6benunenne komnbioTepoB B ceTb. Cetb MHTepHeT. Beb-cTpanuna,
BeO-caiit. CTpykTypa anapecoB BeO-pecypcoB. bpayzep. Ilouckosie
cuctembl. [louck wHpOpMAIMKM TO KIOYECBBIM CJIOBaM U TI0
nzo0paxenuro. JloctoBepHocTs uHGOpPMAIUU, TMOTYYCHHOH U3

Nurepnera. [P-anpeca y310B. CeTeBoe XpaHEHHUE JTaHHBIX

Teopernueckne 0OCHOBBI HH(OPMATHKH

2.1

JIMCKPETHOCTh JAaHHBIX. BO3MOXXHOCTH OMNHMCAaHUS HENPEPHIBHBIX
00BEKTOB U MPOLIECCOB C MOMOIIBIO TUCKPETHBIX JTaHHBIX.

CumBon. Amndasur. MomHocTs andaButa. J[BomuHBIA andaBuT.
KonmnyecTBO ~ BCEBO3MOXKHBIX  CJIOB  (KOJOBBIX  KOMOWHAIIHIA)
¢dbukcupoBaHHON JMWHBI B JBOMYHOM aindasure. [IpeoOpazoBanue
moboro andaButa K JABOMYHOMY. KoauuecTBO pas3IUYHBIX CJIOB
(UKCUPOBaHHOM [UIMHBI B aJihaBUTE ONpPEAeTEHHON MOIIIHOCTH.
KoaunpoBanue cumMB0IJIOB 0AHOTO ajidaBUTa C MOMOIIBIO KOJIOBBIX CJIOB
B Ipyrom andasuTe, KofoBas Tabiuna, qexoaupoanue. Konuposanue
TekcToB. PaBHOMepHbIN koa. HepaBHOoMepHbIi ko1, Koauposka ASCII.
Bocemubutabie konupoBku. Ilonstue o xomupoBkax UNICODE.
JlekogupoBaHWe COOOIICHW C HCIOJIb30BAHHEM PAaBHOMEPHOTO U

HepaBHOMEpHOTo Koja. MHpopmamoHHbIi 00bEM TeKkcTa

2.2

Nudopmannonuslii 00bEM JaHHBIX. BUT — MUHUMalbHas €IMHUIIA
KOJTMYeCTBAa MHPOPMAIIMKA — ABOUYHBIA pa3psia. EnuHuibel u3mepeHus

nH(popMalMOHHOTO 00bEMa AaHHBIX. but, OaifT, kumobalT, Merabair,




rurabaiir. CkopocTh nepeaauu JaHHbIX. EAMHULBI cKOpoCcTH nepeaaun

JaHHBIX
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KomupoBanue nBera. llBetoBbie momenu. Monenr RGB. ['mybuna
kogupoBaHnus. [Tanutpa.

PactpoBoe W BekTOpHOE TmpeacTaBicHUE H300pakeHHi. Ilukcensb.
Onenka wuHGOPMAIMOHHOTO O00BEMa TpapUUECKUX TaHHBIX IS

pPacTpoBOro U300paKeHUs

2.4

KO,Z[PIpOBaHI/Ie 3BYKa. Pai’»pH,Z[HOCTB n dactora 3anucu. KomanmdgecTtBo
KaHaJIOB 3aI1iCH.
OHCHKa KOJIMYCCTBCHHBLIX ITapaMETPOB, CBA3AHHBIX C IIPCACTABICHUCM

Y XpaHEHUEM 3BYKOBBIX (paiijioB

2.5

HeHOSI/ILII/IOHHBIe U NTO3UMIUOHHBIEC CHCTEMbI CYHHUCIICHHS. AJI(baBI/IT.
OcHoBanue. Pa3sépuyras ¢opma 3anmucu umcma. IlepeBog B
ACCATUYHYIO CHUCTEMY 4YHCCJ, 3allMCaHHBIX B JPYIruX CHUCTCMax
CUMCIICHUS.

PumMmckasg cuctema cuucieHus

2.6

JIBonuHas cucrema cuucieHus. IlepeBoa Lensix yucell B mpeaeax or
0 mo 1024 B nBOMYHYIO CUCTEMY CUMCIIEHHsA. BocbmepuuHas cuctema
cuucienus. IlepeBon uncen u3 BOCbMEPUYHON CUCTEMBI B IBOUYHYIO U
necsITHUHyl0 cuctemMbl M oOpatHo. lllectHaauarepuuHas cucrtema
cuucieHus. IlepeBox wyucen U3 MIECTHAALUATCPUYHOM CHUCTEMBI B
JBOMYHYIO, BOCBMEPUYHYIO M JECSITUYHYIO CHUCTEMbI U OOpaTHO.

ApI/I(I)MeTI/I‘-IeCKI/Ie orcpannu B JIBOMYHOI CUCTEME CUHCIICHUS

2.7

Jlormueckue BbICKa3biBaHMs. Jlormueckne 3Ha4Y€HHs BBICKA3bIBAaHWM.
DneMeHTapHbIe M COCTaBHbIE BBICKA3bIBaHUA. Jlornyeckue omnepanuu:
«» (KOHBIOHKIIMS, JOTMYECKOE YMHOXKEHHE), «WIN» (IU3BIOHKIMS,
JIOTUYECKOE CIIOXKEHME), «He» (oruueckoe orpuuanue). [Ipuopurer
jJormdeckux onepauuid. OnpeneneHHe HUCTUHHOCTH — COCTaBHOIO
BBICKa3bIBaHUS, €CJIM HM3BECTHBl 3HAYEHUS MCTUHHOCTH BXOJAILIUX B
HEro DJJIEMEHTApHBIX BBICKA3blBaHUU. Jlormueckue BBIpaKECHHUS.
[IpaBuna 3amucu Jjorumdeckux BelpakeHui. IlocTpoenue Tabui

HCTHUHHOCTH JIOTHYCCKHX BLIpa)KeHI/Iﬁ

2.8

Jlormdyeckne d3NE€MEHTHI. 3HAKOMCTBO C JIOTHYECKHMHU OCHOBaMH

KOMIIbIOTEpa

2.9

HenpepsiBHBIE M IUCKpeTHbIE MOACHU. VIMUTallMOHHBIE MOJEIIH.




Urposeie momenu. OueHka aJeKBaTHOCTU MOJEIU MOJACIUPYEMOMY

O6T>€KTy " OeJIsiM MOACIIMPOBAHUA

2.10

Tabnuunbie Monenu. Tabnuia kKak mpeacTaBieHUe OTHOLIEHUS. basbl
naHHbIX. OTOOp B TaONMIIE CTPOK, YIOBJICTBOPSAIOMIMX 3aJaHHOMY

YCJIOBHUIO

2.11

I'pad. Bepmuna, pebpo, MyThb. OpueHTHUpOBaHHbIE u
HEOpUEeHTUpOBaHHBIe Tpadwl. JnmHa (Bec) pedpa. BecoBas matpuiia
rpada. J{nuHa nyTH Mexay BepumnHamu rpada. [louck ontuManibHOTO
nytd B rpade. HauanbHas BepivHa (MCTOYHUK) M KOHEYHASI BEPIIMHA
(cToK) B opueHTUpOBaHHOM rpade. Briuncienne konuyecTBa myTed B

HAIpPaBJICHHOM alUKINIECKOM rpade

2.12

Hepeso. Kopens, BepmmHa (y3en), 1uct, pedpo (ayra) aepeBa. Bricora
nepeBa. [lognepeso. Ilpumepsl ucmonb3oBaHust aepeBbeB. [lepebop

BApUAHTOB C MTOMOIIIBIO JIepeBa

AJTOpUTMBI M TPOrpaMMHUPOBAHUE

3.1

CpoiictBa anroputma. CrnocoObl 3amucu anroputMa (CIOBECHBIM, B
BHJI€ OJIOK-CXEMBI, POrpaMma).

CocrapneHre alropuTMOB U IPOTPAMM C UCIIOJIb30BAHUEM BETBIICHUH,
IHUKJIOB M  BCIIOMOTAaTEJIbHBIX  QJITOPUTMOB  JUISl  YIPABJIECHUSA
ucnonuuteneM (Pobor, UYepemamka, UYepTE&XHUK U JIpYTHE).

BrInonHenne anropuTMoB Bpy4YHYIO U Ha KOMIIBIOTEpE

3.2

A3pik  mporpammupoBanus (Python, C++, Ilackams, Java, C#,
[IkonbHBIH ANTOPUTMUYECKUI SI3BIK).

Cucrema  mporpaMMHUpOBAHUS:  PENAKTOpP  TEKCTa  IpOorpamm,
TPAHCIATOP, OTJIATIHK.

[lepemennas: Tun, wums, 3HaueHue. Llenblie, BEUIECTBEHHbIE U
CUMBOJIbHBIC TICPEMEHHBIC.

Omneparop mpucBanBaHus. ApUPMETUUICCKHE BBIPAKCHHUS U TMOPSIOK
ux BbruuciaeHusA. Onepanuu ¢ IEIbIMH YUCIAMH: IIEJIOYHCICHHOE
JeJIeHNe, OCTaToK OT jeneHus. BerBnenus. CocTaBHBbIE YCIOBUS
(3amuch  JIOTMYECKMX  BBIP@XEHHUH  HAa  HM3y4aeMOM  S3bIKE
nporpaMMupoBanus). Haxoxnenue MUHIMyMa

W MaKCUMYyMa U3 JBYX, TPEX W YETHIPEX uncel. Pemenne kBaapaTHOTO
ypaBHEHHUS, HWMEIONIETO BEIECTBEHHbIE KOpHU. L{uki ¢ ycnoBuem.

AnroputMm EBKimaa ajis HaX0XACHUST HAMOOBIIIETO OOIIEro ASTUTENs




IBYX HaTypalbHbIX uuces. Paz0ueHue 3amucu HaTypaJlbHOTO YHCIia B
MIO3ULIMOHHON CHUCTEME C OCHOBAHMEM, MEHBIIMM WIN paBHbIM 10, Ha
ornenbHble 1M@pbl. Lukin ¢ nepemeHHOW. AJITOPUTMBI IPOBEPKU
JEIMMOCTH OJHOI'O LIEJIOr0 YKCJIa Ha APYroe, IPOBEPKU HATYyPAIBHOIO

quclia Ha MPOCTOTY

3.3

O6paboTka CcUMBOJIBHBIX JaHHBIX. CHUMBOJIbBHBIE  (CTPOKOBBIE)
nepeMeHHble. [locuMBosibHaAst 00paboTka cTpok. [lomcuér dvacToThl
MOSIBJICHHUSI CHMBOJIA B CTpoke. Berpoennsie GyHkmmu st 06paboTku

CTPOK

3.4

Omnpenenenre BO3MOXHBIX pPE3YJIbTAaTOB pabOThl alropuTMa Mpu
JAHHOM MHOXXECTBE BXOJIHBIX JIAHHBIX, OIPEICICHHE BO3MOMKHBIX

BXOOHBIX JAHHBIX, IPUBOAAIINUX K JAHHOMY PE3YyJIbTATy

3.5

Tabmuunbie  BenmuuuHbl  (MaccuBbl).  OIHOMEpPHBIE  MACCHBBHI.
CocraBneHne M OTIaAKa MPOrpaMM, pEAIM3YIOIIUX THUIIOBBIE
aIrOpUTMBI 0OOPAOOTKU OJHOMEPHBIX YHMCIOBBIX MAacCCHUBOB, HA OJHOM
u3 s3bIKOB mnporpammupoBanust (Python, C++, Ilackans, Java, CH#,
[IxonbHBIE ~ ANTOPUTMUYECKUNM  SI3BIK): 3aMOJIHEHHE YHCIOBOTO
MaccuBa CIyYalHBIMU YHCJIAMH, B COOTBETCTBUU C (OPMYJION WU
myTéM BBOJAA YHCEN, HAXOXKIEHUE CYMMbl 3JEMEHTOB MAacCHBa,
JINHEMHBIN MTOUCK 3aIaHHOTO 3HAYEHHUSI B MACCUBE, MTOACUYET AIEMEHTOB
MaccuBa, YJIOBJIECTBOPSIIOMIMX 3aJJaHHOMY YCIIOBUIO, HaXOXJICHUE
MUHUMAaJIBHOTO (MaKCUMaJIbHOTO) 3jeMeHTa MaccuBa. CopTHpOBKa
MaccuBa. OOpaboTka TMOTOKAa JaHHBIX: BBIYHMCIECHHE KOJIMUYECTBa,
CYMMBI, CPEIHETO apudmeTuyecKoro, MUHHUMAJIbHOTO u
MaKCHUMaJbHOTO  3HAU€HUs  DJIEMEHTOB  IOCJEI0BaTEIbHOCTH,

YAOBJICTBOPAKOIINX 3aJaHHOMY YCJIIOBUIO

3.6

Vnpanenue. Curnan. OOparHas cBa3b. llonmydyeHue CUTHANIOB OT
1M(pPOBBIX AATYUKOB (HAIpUMEp, KacaHusl, paCCTOSHUS, CBETA, 3BYKa).
[Tpumepsl HUCHONB30BaHMS NPUHIMIA OOpaTHOM CBSI3M B CHUCTEMAax
YIOpaBJIEHUSI TEXHUYECKUMHU YCTPOMCTBAMU C MOMOIIBIO JaTUYHUKOB, B

TOM 4YHUCJIC B pO6OTOTeXHI/IKe

NudopmaninoHHble TEXHOIOTUN

4.1

TexcToBble MOKYMEHTHI U WX CTPYKTYpHBIE 3JIEMEHTHI (CTpaHHMIIA,
a03a1, cTpoKa, CIIOBO, CHMBOJI).

TexcToBBIN MpolieccOp — WHCTPYMEHT CO3/aHUSA, PEAAKTUPOBAHUS U




dbopmaTtupoBanus TekcToB. [IpaBuna Habopa Tekcta. PegaktupoBanue
tekcra. CoiictBa cumBonoB. Llpudt. Tunsl mpudtoB (pydneHsie, ¢
3aceykaMy, MOHOUIMPUHHBIE). [loiy)kupHOE U KypCUBHOE HauepTaHHE.
CpoiicTBa a0zameB: TpaHUIBl, a03alHBIA  OTCTYI, HHTEpBAl,
BbIpaBHMBaHME. [lapameTpbl cTpanuubl. CtuieBoe (popmaTtupoBaHHeE.
CrpykrypupoBanue HH(OpPMALMA C TOMOIIBIO CIHUCKOB M TaOJIHII.
MuoroypoBHeBbie crnuckd. JloOaBieHue TaOaMI] B  TEKCTOBBIC
JOKYMEHTHL. BcTaBka u300paxeHHil B TEKCTOBBIE JOKYMEHTHI.
OOtexkanne wW300pakKeHUH TEKCTOM. BkitoueHne B TEKCTOBBIN
JOKYMEHT auarpamm, ¢Gpopmyil, HyMepaluu CTPaHUIl, KOJIOHTHUTYJOB,

CCBUIOK Y JPYTHUX AJIEMEHTOB

4.2

Pactpossie pucynku. VMcnons3oBanue rpaduuecKux MPUMUTHBOB.

Onepanuu penakTUpoBaHUS Tpaduueckux OOBEKTOB, B TOM 4YHCIIE
muppoBeIX Qororpaduii: U3MEHEHHE pa3Mmepa, o0pe3ka, IMOBOPOT,
oTpakeHue, pabora ¢ obnacTaMu (BblIeJICHHE, KOMMUPOBAaHUE, 3AIMBKA
LIBETOM), KOPpPEKLHs ILIBETa, SIPKOCTH M KOHTPACTHOCTH. BekropHas
rpaduka. Co3gaHne BEKTOPHBIX PUCYHKOB BCTPOCHHBIMHU CPEICTBAMU
TEKCTOBOTO TMPOIECCOpa WU APYruxX mporpamMMm (TIPHIIOKEHU).

JloGaBieHre BEKTOPHBIX PUCYHKOB B IOKyMEHTHI

4.3

[ToaroroBka MynbTUMEIUHHBIX Mpe3eHTarui. Cnaiin. JlobaBnenue Ha
Claiiy Tekcta W u300paxkeHwil. PaboTa ¢ HECKOJIBKMMH ClaiiaMu.
JloGaBrieHne Ha ClIalil ayJdOBU3YaJIbHBIX JaHHBIX. AHUMAIIUA.

I'nepccebuiku

4.4

Tunbel JaHHBIX B si9eHKaxX AJIEKTPOHHOW TaOnwuibl. PegaktupoBanue u
dbopmaTtupoBanne Tabiui. BcerpoeHHble (QYHKIMM I TIOMCKA
MakcUMyMa, MHHHUMYMa, CyMMBl U CpeIHEro apupMeTHIeCKOro.
CopTupoBKa JaHHBIX B BBIAEJIECHHOM Juana3zoHe. IloctpoeHue
auarpamMMm  (THUCTOrpamMma, — KpyroBas — AWarpamMma,  TOYeuHas
nuarpamma). Beibop tuna nuarpammel. [IpeobpazoBanue Gpopmyn npu

KOIIMPOBAHUH. OTHOCHTGJ’IBH&H, a0COJIIOTHAS U CMEILIaHHAas aapecanuns

4.5

YcnoBHBIE BBIUMCICHUS B AJIEKTPOHHBIX Tabnumax. CymMMupoBaHue U
MoACY€T 3HAYEHWH, OTBEUAIOIIUX 3aJaHHOMY YycioBuio. OOpaboTka
0onpIIMX  HAOOPOB  MJaHHBIX. UHCIEHHOE  MOJCIUPOBAaHHE B

AJIEKTPOHHBIX TabIUIIAX




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYHEHUKA

METOAUYECKHUE MATEPUAJIbBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET






