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IHHOACHUTEJBHASA 3AIINCKA

[Iporpamma o mH(pOpMaTHKE Ha yYpOBHE OCHOBHOTI'O 0OIIEro 0Opa3oBaHHS COCTaBlIeHa HAa OCHOBE TPEOOBAaHMA K
pe3yibTaTaM OCBOEHHUSI OCHOBHOM 00pa30BaTeNbHOM MpOorpaMMbl OCHOBHOTO 00111eT0 00pazoBanusi, mpeicrapieHHbix B GI'OC
000, a Taxxe denepanbHON paboyeil mporpaMMbl BOCIIUTaHUS.

[Iporpamma no uH@opMaTuke NaéT MpeACTaBlICeHUE O ILENX, OOell cTpaTeru o0yudeHHUsl, BOCIIUTAHUS U Pa3BUTUS
oOy4Jaroruxcsi cpencrBaMu HGOpPMATHKA Ha 0a30BOM ypOBHE, YCTaHABIIMBACT OOS3aTEIBHOE MPEIMETHOE COJEpKaHUE,
MpeIyCMaTPUBACT €ro CTPYKTYPHUPOBAHHUE TIO pa3jieiaM M TEMaM.

[Iporpamma no nHGoOpMaTUKE ONIPEEIsAeT KOJIMYESCTBEHHbBIE U KaY€CTBEHHbIE XapaKTePUCTUKU Y4eOHOT0O MaTepuaia s
KKJOTO TOJa W3Y4YeHHUs, B TOM YHCIE I COACPKATeIbHOTO HAIMOJHEHUS] Pa3HOrO0 BHUAA KOHTPOJS (MPOMEKYTOUHOU
aTTecTaluy 00y4YaroIIMXCs, BCEPOCCUICKUX MPOBEPOUHBIX padOT, TOCYAapCTBEHHOM UTOTOBOM aTTECTAIUN ).

[Iporpamma 1o WH(pOPMATHUKE SBISETCS OCHOBOW ISl COCTaBICHUS aBTOPCKHUX yUEOHBIX MPOTpamMM, TEMATHYECKOTO
TJIAHUPOBAHKS KypCa YIUTEIICM.

Hensmu n3yyenus nHOOPMATUKUA Ha YPOBHE OCHOBHOTO OOIIET0 00pa30BaHUSI SIBISIIOTCS:

dbopMHpOBaHHE OCHOB MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH UH()OPMATHKH,
JTOCTIKCHUSIM HAayYHO-TEXHHUYECKOTO TMpoTpecca W OOIIEeCTBEHHOW MPAKTUKH, 3a CYET pa3BUTHS MPEACTaBICHUN 00
nH(pOpMAIMU KaK O BOXKHEHIIIEM CTPATETMUYECKOM PECypCe Pa3BUTHS JIMYHOCTH, TOCYIAPCTBA, OOIIECTBA, TOHUMAHUS POJIH
MH()OPMAIIMOHHBIX TPOIECCOB, MH(MOPMAIIMOHHBIX PECYPCOB U WH(GOPMAIIMOHHBIX TEXHOJOTUNA B YCIOBHUSX IU(POBOIL
TpaHchopMaIiu MHOTUX cdep KU3HU COBPEMEHHOTO 00111eCTBa;

oOecrieueHre YCJIOBHUH, CIOCOOCTBYIOIIMX PA3BUTHIO AJITOPUTMUUYECKOTO MBINIJICHUS KaK HEO0OXOJMMOTO YCIOBHUSA
MpoeCCHOHATEHON JEATEILHOCTH B COBPEMEHHOM HWH()OPMAITMOHHOM OOIIECTBE, MPEAINOJIararIiero CrnocoOHOCTh
oOydarorerocss pa30oMBaTh CIIOXKHBIC 3aladyd Ha 0oJiee TPOCThIC IMO3a]adyl, CPaBHHUBATh HOBBIE 3a7add C 3aJa4aMH,
PEIIEHHBIMU paHee, ONPEACIISTh MIArk JIJIsl JOCTHKEHUS PE3ysIbTaTa U TaK Jajee;

dbopMupoBaHWEe ¥ pa3BUTHE KOMIIETEHIIMHA OOydYalmMXCs B 00JACTH MCHOJb30BaHUS  HMH(POPMAIMOHHO-
KOMMYHHUKAITMOHHBIX TEXHOJIOTHIA, B TOM YHCJIC 3HAaHWW, YMEHUHA U HaBBIKOB PaO0THI ¢ MHGOPMAIKEH, TPOrpaMMHUPOBAHHSI,



KOMMYHHKAIIUU B COBPEMEHHBIX HU(PPOBBIX Cpelax B YCIOBUAX oOecredeHuss HHPOPMAIMOHHON 0€30MacCHOCTH JTUYHOCTH
00yyJaroierocs;

BOCIIMTAHNE OTBETCTBEHHOI'O U N30MPATEIbHOIO OTHOIIEHUS K MH(POPMALIMU C YUETOM IIPABOBBIX U ATUYECKUX ACIIEKTOB
e€ pacrpocTpaHeHUsl, CTPEMIIEHHUS K ITPOJOJKEHHUIO 00pa30BaHUs B 00J1aCTH MH(OPMALIMOHHBIX TEXHOJIOTUI U CO3UATENIbHOM
AESITEIbHOCTH C IPUMEHEHUEM CPECTB MHPOPMAIIMOHHBIX TEXHOJIOTHH.

HNupopmatrka B OCHOBHOM 00IIeM 00pa30BaHUU OTPAXKAET:

CYUIHOCTh MH(OPMATHKU KaK HAYYHOW IHCUUIUIMHBI, M3y4Yalollell 3aKOHOMEPHOCTH MPOTEKAaHUS W BO3MOXKHOCTH
aBTOMATHU3alMH UH(OPMALIMOHHBIX MPOLIECCOB B PA3INYHBIX CUCTEMAX;

OCHOBHBIE 00JacTH NPUMEHEHUs HMH()OPMATUKH, HpPEXKIE BCEro MH(POPMAIMOHHBIE TEXHOJIOTUH, YIpPaBIECHUE U
coluanbHyIo cdepy;

MEXIUCHUTUTMHAPHBINA XapakTep MHPOPMATHKU 1 HH()OPMAIIMOHHON ACSITENFHOCTH.

N3ydyenne nHYOPMATUKHN OKa3bIBAET CYIIECTBEHHOE BIIMSHUE HAa (POPMUPOBAHKME MUPOBO33PEHHUST 00YYAIOIIErocs, ero
KU3HEHHYIO TIO3MIIMI0, 3aKJIaJbIBA€T OCHOBBl IOHMMAaHMs MPUHIUINOB (QPYHKIMOHUPOBAHUS U  HUCIOJIb30BaHUS
MH(GOPMALIMOHHBIX TEXHOJIOTHI KaKk HE0OOXOJUMOT0 HHCTPYMEHTA MPAKTUYECKH JIF000H 1eATEeIbHOCTH U OJHOIO U3 HauboJee
3HAYUMBIX TEXHOJOTHYECKHX JOCTIKEHHH COBPEMEHHOW I[MBHIM3AMA. MHOTHE TpeaMETHBIE 3HAHUS U CIHOCOOBI
AESITEIbHOCTH, OCBOCHHBIE OOYYAIOIMMMHUCA TPH HW3YYCHHMH WHPOPMATHKH, HAXOASAT TNPUMEHEHHE KaKk B paMKax
00pa30BaTeNbHOrO MpoIecca, TaK U B UHBIX JKU3HEHHBIX CUTYalUSIX, CTAHOBATCS 3HAYUMBIMU JUIsl (POPMHUPOBAHUS KayeCTB
JMYHOCTH, TO €CTh OPUEHTUPOBAHBI HA (POPMUPOBAHUE METANPEAMETHBIX U JMUYHOCTHBIX PE3YJIbTATOB O0YUECHMUS.

OcHoBHbIe 337aun yueOHoro npeamera « MapopmaTuka» — chopMUpOBaTh y 00YUaAIOIIUXCS:

MOHMMAaHHUE TPHUHIIUIIOB YCTPOWCTBa M (YHKIIMOHUPOBAHUS OOBEKTOB IU(GPOBOTO OKPYKEHHsI, MPEACTABICHUS 00
MCTOPUU U TEHACHIUAX pa3BUTUS MH(DOPMATUKH Nepruoaa HuGpoBoi TpaHchopMaluu COBPEMEHHOTO OOIIECTBA;

3HAaHUSA, YMEHHUS W HaBBIKM TPaMOTHOW MOCTAHOBKHM 3a/lad, BO3HUKAIOIIUX B MPAKTUUYECKOW NEATENbHOCTH, AJIS UX
pElIeHUsI C MOMOIIBI0 MH()OPMALMOHHBIX TEXHOJOTUH, YMEHUS U HaBBIKU (DOPMAIM30BAHHOTO OIKCAHUS MOCTaBICHHBIX
3ajay;

6a3oBble 3HaHUS 00 MHPOPMAITMOHHOM MOJICIIUPOBAHUN, B TOM YHCIIE O MAaTEMAaTHIECKOM MOJICITUPOBAHUH;



3HaHHE OCHOBHBIX AITOPUTMUYECKUX CTPYKTYP U YMEHUE MPUMEHATh 3TH 3HAHUS JIJIs1 IOCTPOCHUS aITOPUTMOB PEILICHUS
3a]1a4 [0 UX MaTeMaTUYECKUM MOJIEIISIM;

YMEHHUSIT W HaBBIKM COCTABJIEHMsI MPOCTBIX MPOrpaMM IO TMOCTPOEHHOMY AaJIrOpUTMY Ha OJHOM M3 SI3bIKOB
IPOrpaMMHUPOBAHUS BBICOKOI'O YPOBHS;

YMEHHS U HaBBIKH A(P(PEKTUBHOTO MCIOJIBb30BAHUS OCHOBHBIX THUIIOB MPUKIAJAHBIX IporpamMm (MPHIIOKEHUH) 0011Iero
Ha3HA4YCHHS 1 MHPOPMAIIMOHHBIX CUCTEM JIJISl PEIICHHS C UX MOMOIIBIO MPAKTUYECKUX 3a/1a4, BiIaJIeHue 0a30BBIMU HOpMaMuU
uH(GOPMAIIMOHHON 3TUKH U MIpaBa, OCHOBaAMU MH(OPMALIMOHHON OE30MMacCHOCTH;

YMEHHE TI'PaMOTHO HHTEPIIPETHPOBATh PE3YJIbTAaThl PEIICHUS NPAKTUUECKHUX 3a7ad C MOMOIIBIO HH()OPMALMOHHBIX
TEXHOJIOT Ui, IPUMEHSThH [TOJIyYEHHbIE PE3yIbTaThl B IPAKTUYECKON NEATEIBHOCTH.

Lenu v 3anaun u3y4eHus: ”HPOPMATUKHU HA YPOBHE OCHOBHOT'O OOIIEr0 00pa30BaHus ONPEAEIISIIOT CTPYKTYPY OCHOBHOTO
coJiep KaHusl y4eOHOro MpeIMeTa B BUJIE CIEAYIOIIUX YETHIPEX TEMATUYECKUX PA3/AEIIOB:

¢ poBas rpaMOTHOCTH;

TEOPETUUECKHE OCHOBBI HH(POPMATHUKHY;

JITOPUTMBI U IPOTPaMMHUPOBAHUE;

WH(POPMAIIMOHHBIE TEXHOJIOTHH.

Ha uzydenune nnpopmatuku Ha 6a30BoM ypoBHe oTBoAuTCs 102 yaca: B 7 knacce — 34 yaca (1 yac B Hezento), B 8 Kiiacce
— 34 ygaca (1 gac B Henemno), B 9 kiacce — 34 yaca (1 4ac B Heneio).



COILEPKXAHUE OBYYEHUA
7 KIIACC

Hudposass rpaMOTHOCTD

KomnbloTep — yHHBepcajibHOE YCTPOUMCTBO 00pa00TKU JAHHBIX

KommbroTep — yHHBepcalbHOE BBIUMCIUTENIBHOE YCTPOMCTBO, padoTaroliee Mo Mnporpamme. THIBI KOMIBbIOTEPOB:
MEPCOHANBHBIE KOMITBIOTEPHI, BCTPOCHHBIE KOMITBIOTEPHI, CYTIEPKOMIBIOTEPbl. MOOHIIBHBIE YCTPOICTBA.

OcHOBHBIE KOMIIOHEHTBI KOMIbIOTEpa M WX Ha3zHaueHuwe. [Ipomeccop. OmnepaTuBHass U AOJTOBPEMEHHAsSl MaMSTh.
VYcrpoiictBa BBoja M BbIBoja. CEHCOpHBIM BBOJ, JaTYMKM MOOWJIBHBIX YCTPOMCTB, CpencTBa OMOMETPUYECKOI
ayTeHTU(UKAIIIH.

Hcropust pa3BUTHS KOMIIBIOTEPOB U MPOrpaMMHOro o0ecrieueHus. [lokonenns koMpoTepoB. COBpeMEHHbIE TEHACHIIUH
pa3BUTHUS KOMIBIOTEPOB. CyNepKOMITBIOTEPHI.

[TapanenbHbIE BBIYUCICHUS.

[lepconanbubiii komnbioTep. Ilporieccop M ero xapakTepuUCTHKH (TaKTOBas 4acToTa, pa3psAHOCTh). OnepaTHUBHas
namath. [lonroBpemeHHass mamsATh. YCTpoiicTBa BBOAa M BbIBoJAa. OOBEM XpaHUMBIX JAHHBIX (OMEpaTHUBHAS MaMSTh
KOMITbIOTEPA, KECTKUIA U TBEPAOTEIbHBIN IUCK, IOCTOSHHAS MTaMATh cMapT(OHa) U CKOPOCTh JOCTYNA AJI Pa3IMYHBIX BUJIOB
HOCHUTEJIEH.

Texnnka 6€30MaCHOCTH U MpaBujia padOThl HA KOMITBIOTEPE.

IIporpamMMbl ¥ 1aHHBIE

[IporpammHoe obGecnieueHue kommbioTepa. IlpukinanHoe nporpammHoe oOecnedyeHue. CHCTEMHOE MPOrpaMMHOE
obOecnieuenue. CucreMsl nporpaMMupoBanus. [IpaBoBas oxpaHa nmporpamMm M JIaHHbIX. becmiiaTHble U yCIIOBHO-OeCIIaTHbIE
nporpammel. CBOOOJHOE MPOrpaMMHOE 0OeCIIEYEHHE.

@aitnpl 1 manku (katanoru). [puniunel moctpoenust daitnoBeix cucreM. [lomHoe ums daiina (manku). [yTs k daiiny
(manke). Pabora ¢ (aiinamu 1 Katajsoramu CpeAcTBaMH ONEPALIMOHHOW CHCTEMBI: CO3/IaHUE, KOMPOBAaHUE, MepeMeIleHue,
nepeMMeHoOBaHue U yaanenue ¢aiiaoB U mamnok (kartaynoros). Tumbl ¢aiinoB. CpolicTBa ¢aiiaoB. XapakTepHbIE pa3Mepsl



(aiiI0B pa3IMYHbIX TUIIOB (CTPAHUIA TEKCTA, 3JICKTPOHHAs KHUTA, (oTorpadus, 3aruch eCHU, BUACOKIIUII, TOTHOMETPAKHBIHI
¢bunbpM). ApxuBaius qaHHbIX. Vcnonb3oBanue nporpamm-apxuBaTopoB. Daitnossiid MmeHemxkep. [louck (daitinoB cpeacTBamu
OIIEPallHOHHOMN CUCTEMBI.

KommbrorepHsie BUPYCHI U APYTHE BPEIOHOCHBIE TporpamMmsl. [IporpaMMel 151 3aIUTEI OT BUPYCOB.

KoMmnbroTepHubie ceTu

O0benuaeHNEe KOMIBIOTEpOB B ceTh. CeTh MHTepHeT. Beb-cTpannma, BeO-caitt. CTpykTypa aapecoB BeO-pecypcoB.
Bbpaysep. IlouckoBbie cucremsl. Ilonck uHpOpMammMu MO KIOYEBBIM CIOBaM W MO U300paxeHHio. Jl0CTOBEPHOCTH
MHpopMaIuu, noy4eHHoi us urepuera.

CoBpeMeHHBIE CEPBUCHI NHTEPHET-KOMMYHUKALIUN.

CereBoii 3TUKET, 0a30Bble HOPMbI HH(DPOPMATMOHHOW 3TUKH U MpaBa npu padore B MaTepuere. Ctparerun 6€301nacHOro
noseaeHus B UHTepHere.

Teoperudeckne 0CHOBbI MHGOPMATHKHU

Nudopmanus u nHPOpMALHOHHBIE MPOLECCHI

WNupopmaniys — 0HO U3 OCHOBHBIX NOHATUN COBPEMEHHOM HayKH.

Nudopmanus kak cBeAeHUs, NMPeAHA3HAYEHHBIE JUIsl BOCIPUATHSA YEJIIOBEKOM, U MH(pOpMAaIUs KaK JaHHbIE, KOTOPHIE
MOTYT OBITh 00pa0OTaHbl aBTOMATU3UPOBAHHOMN CHCTEMOM.

JIUCKPETHOCTh JaHHBIX. BO3MOXXHOCTh OMHMCAHUS HEMPEPHIBHBIX OOBEKTOB U MPOLIECCOB C MOMOUIBIO JUCKPETHBIX
JAHHBIX.

NHudopmanmoHHbIe MpoLiecCchl — MPOLECCHI, CBSI3aHHBIE C XpaHEHUEM, TPEOOpa30BaHUEM U NIepenayeii JaHHbBIX.

IIpeacraBienue nuapopmanuu

CumBoi. Andasut. MoniHocts andasura. PazHooOpasue s3bIK0B U angaBuToB. EcTrecTBeHHbIE U (OPMaAIbHBIE A3BIKU.
AndaBUT TEKCTOB Ha PYCCKOM si3bike. J[BomuHbli andaBut. KommuecTBO BCEBO3ZMOMXHBIX CJIOB (KOJOBBIX KOMOWHAIIHIA)
(UKCUPOBaHHOM JIMHBI B ABOMYHOM aliaBute. [IpeobpazoBanue moboro andabuta K JBOUYHOMY. KOTUYECTBO pa3miuHbIX
CJIOB (PUKCUPOBAHHOM JIJTMHBI B ali(paBUTE ONPEACIEHHON MOIIIHOCTH.

KoaupoBanue cHMBOJIOB OAHOTO ajidaBUTa C IMOMOINBIO KOJOBBIX CJIOB B JIpyrom aindaBuTe, KoAoBas Tabiuua,
JNEKOJUPOBAHHUE.



JIBonunslii kog. [IpencraBinenne JaHHBIX B KOMIBIOTEPE KaK TEKCTOB B IBOUYHOM aji(aBuUTe.

NudopmannonHsiii 00bEM TaHHBIX. BUT — MUHUMaNbHAsg €IWHUIA KOJIUYECTBAa MH(GOPMALMU — JIBOWYHBIA pasps.
Enununel n3mepenus nHGopMaImoHHoro 00bEMa JauHbIX. but, 6aiT, krmiio6anT, MerabanT, TuradamT.

CxopocTh niepeiayu TaHHbIX. EIUHUIIBI CKOPOCTH TIepeayu JaHHbIX.

KoaupoBanue texcroB. PaBHomepnsbiii koa. HepaBuomepnsiii koa. Komupoka ASCIIl. BocbMuOuTHBIE KOIUPOBKH.
[Tonsitue o komupokax UNICODE. JlekoaupoBaHnue COOOIICHH C UCTIOIB30BaHIEM PABHOMEPHOTO i HEPABHOMEPHOT'O KOJIA.
HNupopmaninoHHbI 00BEM TEKCTA.

Hckaxxenre nHpopMaliuu rnpu nepeaye.

Oo1iee npeacTaBieHue o HU(POBOM NPEACTABICHUN ayITMOBU3YAJIbHBIX U IPYTUX HEMPEPHIBHBIX TaHHBIX.

Komuposanwue neta. [iBeToBsie Mogenu. Moaens RGB. ['myObuna xoaupoBanus. [lamutpa.

PactpoBoe u BekTopHOE mpeacTaBieHne m3oopaxenuil. [Tukcens. Onenka nHGopManmoHHOr0 00bEMa rpapuuecKux
JaHHBIX JUIsl pACTPOBOTO U300paKEHUSI.

KonupoBanue 3Byka. PaspsiiHocTh 1 yactoTa 3anuch. KoaudecTBo KaHaIOB 3alUCH.

OrneHka KOJIMYECTBEHHBIX TAPAMETPOB, CBSI3aHHBIX C MPEICTABICHUEM U XPAHEHUEM 3BYKOBBIX (DaiijioB.

NupopmanuoHHbIC TEXHOJIOTIHH

TexcToBble JOKYMEHTbI

TexcToBbIE TOKYMEHTHI M X CTPYKTYPHBIE 2JIEMEHTHI (CTpaHuIla, ab3all, CTpoKa, CJIOBO, CAMBON).

TexcToBbIH MpoLIECCOp — UHCTPYMEHT CO3AaHUs, peJaKTUpPOBaHus U popMaTHpoBaHus TekcToB. [IpaBuiia Habopa Tekcra.
PenaktupoBanue tekcra. CpoiictBa cumBosioB. pudt. Tumsl mpudroB (pyOneHble, ¢ 3acedykaMHd, MOHOUIMPHUHHBIE).
[TonmyxkupHoe W KypcuBHOe HauepTaHue. CBoiicTBa ab3aleB: TpaHMIlbl, a03allHbIIl OTCTYN, WHTEPBaJ, BbIPABHHUBAHHE.
[Tapametpsl cTpanuibl. CtuneBoe GopMaTHpOBaHUE.

CrpykrypupoBanue MHGOOPMAIIMK C TTOMOIIBIO CIIUCKOB U Tabiuil. MHOTrOypoBHEBbIE CIMCKU. JloOaBieHne TaOuI] B
TEKCTOBBIE JJOKYMEHTBHI.

BcraBka m3o0paxkeHUN B TEKCTOBbIE JOKYMEHTHI. OOTeKaHHe HM300paKEHHI TEKCTOM. BKIIOueHHE B TEKCTOBBIM
JOKYMEHT harpamm, GopMyJl, HyMepalui CTPAHHULl, KOJOHTUTYJIOB, CChUIOK U JPYTUX JIEMEHTOB.



[IpoBepka npaBonucanus. PaccranoBka mepeHocoB. ['0y10coBoil BBOJX TekcTa. ONTHYECKOE pPACIIO3HABAHUE TEKCTA.
Kommprotepasiii mepeBoa. Mcmonas3oBanue cepBrucoB HTepHETa 1711 00pabOTKH TEKCTA.

Komnbrorepuasi rpaguka

3HAaKOMCTBO C rpaduueckuMu perakropamu. PactpoBeie pucynku. Mcnonb3oBanue rpaguyeckux NpUMHUTHBOB.

Onepauuu penakTUpOBaHUS Tpaduueckux OOBEKTOB, B TOM uucie HUPPOBBIX ¢oTorpaduil: U3MEeHEHHEe pa3mepa,
oOpe3ka, MOBOPOT, OTpakeHre, paboTa ¢ 006JacTsIMU (BbIIeJICHHE, KOTTUPOBAHKE, 3AJIMBKA [BETOM ), KOPPEKIIHS LIBETA, APKOCTH
Y KOHTPACTHOCTH.

Bexkropnas rpaguka. Co3gaHne BEKTOPHBIX PUCYHKOB BCTPOEHHBIMU CPEACTBAMU TEKCTOBOT'O MPOLIECCOPA WU APYTUX
nporpaMM (npuioxenuil). JlobaBneHrne BEKTOPHBIX PUCYHKOB B JJOKYMEHTHI.

MyJabTHMeAUAHbIE TIPe3eHTALUN

[loaroToBka MyJnbTUMEIUUHBIX mpe3eHTauui. Cnaia. /lobaBnenwe Ha cnaiin Tekcra W u3oOpaxeHui. Pabora c
HECKOJIbKMMHU CJIaliJIaMU.

JloGaBieHue Ha cilaif]] ayAMOBU3YyalbHBIX TaHHBIX. AHUManuA. [ unepcchuIky.

8 KUIIACC

Teopernueckue 0CHOBbI HH(POPMATHKH

CucreMbl CUHCJIEHHSA

Hemno3urinonnbie U MO3UIMOHHBIE CUCTeMbl cuucieHus. Andasur. OcHoBanue. Pa3pépayras (opma 3amucu 4mcia.
IlepeBoa B IECATUYHYIO CUCTEMY YHMCEII, 3AIIMCAHHBIX B APYTUX CUCTEMAX CUUCIICHUS.

PumMckas cuctema cuuciieHus.

JlBonunasi cucrema cuucnenus. [lepeBon nenesix yucen B npenenax or 0 mo 1024 B 1BOMYHYIO CUCTEMY CUMCIICHUS.
Bocemepuunas cucrema cuunciienus. [lepeBoa uncen M3 BOCBMEPUYHOM CUCTEMBI B JIBOMYHYIO U JECATUYHYIO CUCTEMBI U
obOpatHo. lllectHamnarepuunas cucrema cuucieHus. [lepeBoj uymcen W3 IMIECTHAAIATEPUYHOM CHUCTEMBI B JIBOUYHYIO,
BOCBMEPUYHYIO U JIECATUYHYIO CUCTEMBI 1 0OPATHO.

ApudmeTrnueckue oneparuy B TBOUYHON CUCTEME CUUCIICHUSI.



JJIeMeHThI MATEMATHYECKOI JIOTUKHU

Jlornueckue BbICKa3bIBaHUs. JIOTMYECKWE 3HAYEHUs BBICKA3bIBAHWM. DJIEMEHTapHbIE M COCTABHBIC BbICKA3bIBAHUS.
Jlornyeckue omnepanuu: «u» (KOHbIOHKIIUS, JIOTHUYECKOE YMHOXKEHUE), «UAIU» (IU3BbIOHKIIMS, JIOTHUYECKOE CIIOKEHHE), «HE»
(;moruueckoe otpuiianue). [Ipuopurer goruveckux omnepanui. OnpeneneHue UCTUHHOCTH COCTAaBHOTO BBICKA3bIBAHUS, €CIIH
M3BECTHBI 3HAYEHUSI UICTUHHOCTH BXOSIINX B HETO 3JIEMEHTapHBIX BhICKa3bIBaHUM. Jlornueckue BeipaxkeHus. [IpaBuna 3anucu
JOTUYECKUX BbIpaxkeHuM. [locTpoeHne Tabiui] ICTUHHOCTH JIOTUUECKUX BBIPAKCHUH.

Jlornueckue 37€MEHTHI. 3HAKOMCTBO C JIOTHYECKUMHU OCHOBaMHU KOMIIBIOTEPA.

AJITOPUTMBI U IPOrPAMMHUPOBaHUE

HNcnonHuTe M U AJTOPUTMBI. AJITOPUTMUYECKHE KOHCTPYKIMHA

[Tonstue anroputma. MIcrioaHUTENN alrOPUTMOB. AJITOPUTM KaK TUTaH YNPABJICHUS UCIIOTHUTEIIEM.

CoiictBa anroput™a. CriocoObl 3alyicH anropuTMa (CI0BECHBIH, B BUAE OJOK-CXEMbI, TPOrpaMma).

AnroputMudeckne KOHCTpyKIMU. KoHCTpykuus «cinemoBaHue». JIunelHblld anroput™M. OTrpaHUYE€HHOCTh JTUHEHWHBIX
aJITOPUTMOB: HEBO3MOYKHOCTh MPETYCMOTPETh 3aBUCUMOCTb MOCIIEIOBATEIIBHOCTH BBIMOJHIEMBIX TEUCTBUUA OT MCXOJHBIX
JAHHBIX.

KoHcTpykius «BeTBIIeHHE»: TONHAs W HenojHas (opMbl. BeIMoOJHEHHE W HEBBINIOJIHEHUE YCIOBUS (MCTUHHOCTH M
JI0’)KHOCTH BbICKa3bIBaHusl). [IpocThie U cOCTaBHbBIE YCIOBUSI.

KoHCTpyKIus: «IOBTOPEHUS»: LIUKJIIBI C 3aJJAHHBIM YUCJIOM ITOBTOPEHUM, C YCIIOBUEM BBITIOJTHEHUS, C IEPEMEHHOM LIMKJIA.

Pa3zpaboTka miis ¢hopMambHOTO MCTIOTHUTENS alrOpUTMa, IPUBOMAMAIIETO K TpeOyeMoMy pe3ysbTaTy MPU KOHKPETHBIX
HCXOJHBIX JaHHBIX. Pa3paboTka HECIOXKHBIX QJITOPUTMOB C HCIIOJIb30BAaHUEM IIUKJIOB M BETBJIICHUU MJIsl YIPaBICHUS
(hopManbHBIMUA HUCTIOJHUTENAMH, TakuMu kKak PoOot, Uepenamka, UepTé&xHuk. BreinonHeHne aaropuTMOB BPYUYHYIO U Ha
KoMIibtoTepe. CUHTaKCUYECKHUE U JJornyeckue omuOku. OTKa3bl.

A3bIK NpOrpaMMHUPOBAHUSA

SI3wik porpammupoanus (Python, C++, ITackans, Java, C#, llIkonbHbI ANropuTMUdecKuid SI3bIK).

Cucrema nporpaMMHUPOBAHUS: PEAAKTOP TEKCTA MPOTpaMM, TPAHCIATOP, OTIIATUHUK.

[lepemennas: tTun, umsi, 3HaueHue. Llenpie, BEECTBEHHBIC U CUMBOJILHBIE TIEPEMEHHBIC.



Omneparop npucBanBaHus. ApuPMETHUECKHE BBIPAXKEHUSI U TOPAIOK UX BhIUMCIeHus. Onepanuu ¢ UeIbIMU YHUCIaMHU:
LEJIOYUCIIEHHOE JIEJIEHUE, OCTATOK OT JEJICHUS.

Bernenus. CocraBHble YCIOBHUSI (3alMCh JIOTMYECKHX BBIPAXKEHUNW HA H3Yy4aeMOM S3bIKE IMPOTPAMMHUPOBAHMS).
Haxoxnenne MUHMMyMa M MakCHUMyMa U3 JBYX, TPEX M YEThIPEX yucels. PelieHue KBaJpaTHOTO ypaBHEHHUS, WUMEIOIIETO
BEILIECTBEHHBIE KOPHH.

JluanoroBasi OTJIaJika IPOrpaMM: MOIIArOBOE BBIMOJIHEHHUE, MPOCMOTpP 3HAYEHUI BETUYMH, OTJIAI0YHbIN BBIBOJ, BHIOOD
TOYKH OCTAHOBA.

[ukn ¢ ycnouem. Anroput™ EBkimna juist HaXoxkaeHus HAaMOOIbIIEro OOIIETo ASNUTENS ABYX HATypaJbHBIX YUCEI.
Pazbuenue 3anucu HaTypaJbHOTO YKCIIa B O3UIMOHHONW CUCTEME C OCHOBAaHHWEM, MEHBIIIMM WU paBHbIM 10, Ha OTHENbHbIC
uudpsl.

[ukin ¢ mepeMeHHON. AJNTOPUTMBI IPOBEPKHU JIETUMOCTH OJHOIO LEJIOro YKCclia Ha JPYroe, MpPOBEPKH HATYpajJbHOIO
YKCJIa HA [IPOCTOTY.

O0paboTka CUMBOJIBHBIX JaHHBIX. CUMBOJIbHBIE (CTPOKOBBIE) epeMeHHble. [locuMBonbHast 06paboTka ctpok. [loacuér
4acTOTHI MOSIBJICHUSI CUMBOJIa B CTpoke. BeTpoenHslie GyHKunu A 00paboTKU CTPOK.

AHaJIu3 aJIropuTMoB

OmnpeneneHre BO3BMOXHBIX PE3yJIbTATOB PadOTHI aJITOPUTMA MPU TaHHOM MHO>KECTBE BXOJHBIX JAaHHBIX, ONPEACICHUE
BO3MOKHBIX BXOJHBIX JIaHHBIX, TPUBOISAIIUX K JAHHOMY PE3YJIbTaTy.

9 KUIIACC

u¢dposass rpaMoTHOCTDH

I'nodanbHas cers UHTEpHET M cTpaTerur 0€30MacHOIO NMOBeCHUS B Hell

I'no6anbnas cetb UnTepHeT. IP-anpeca y3noB. CereBoe XxpaHeHue JaHHBIX. MeTobl UHAMBUIYAIBHOTO U KOJJIEKTUBHOTO
pa3Menienust HoBoi nHpopmanuu B WnTepHere. bonbiine nanHble (MHTEpHET-JaHHbIE, B YaCTHOCTU JAHHBIE COIMAIBHBIX
cereil).



[Tousitne 06 nHDOpPMAITMOHHOM 6€30MaCHOCTH. Y TPO3bI HHPOPMAIIMOHHON 0€30TTaCHOCTH IIPH pabOTe B II100aTHLHOM CETH
U METOJBI MpoTuBOACHcTBUS UM. [IpaBuna OezomacHoi ayTeHTHUKauuu. 3amuTta JU4HON mH(popManuu B MHTepHere.
bezonacusie crpateruu nosenenus B Uurepuere. [lpenynpexieHre BOBICYEHUS B IECTPYKTUBHBIE M KPUMHUHAIbHBIE (DOPMBI
CETEeBOM aKTUBHOCTH (KUOEPOYJUIUHT, GUIITUHT U APpyTUe HOPMBI).

PabGora B MH(OPMALMOHHOM NPOCTPAHCTBE

Bunel nesrenbHocT B MHTEpHETE, MHTEPHET-CEPBUCHI: KOMMYHUKAIIMOHHBIE CEPBUCHI (MOYTOBAsl CiIyx)0a, BUJIEO-
KOH(EPEHII-CBSI3b U IPYTHE), CIIPABOYHBIC CITYKOBI (KapThI, paCIIUCAHUS U JPYTHE ), TOUCKOBBIC CITY>KOBI, CITYKOBI OOHOBJICHUS
IporpaMMHOro obecrniedeHuss W Jpyrue ciyxkObl. CepBUCHI ToCcydapCcTBEHHBIX yciayr. OOjauHble XpaHWIMINA JdaHHBIX.
CpezncTBa COBMECTHOM pa3pabOTKH IOKYMEHTOB (oHJIaitH-oduckl). [IporpaMmmHoe obecrieueHre Kak BeO-cepBUC: OHIAHOBBIC
TEKCTOBBIE U TpaPUUYECKUE PEIAKTOPbI, CPEABI PA3paOOTKH MPOrPaMM.

Teopernueckne 0CHOBbI HHPOPMATHKHU

MoaenupoBaHue KAaK MeTOA NMO3HAHUS

Mopenb. 3agauu, pernraemMbie ¢ MOMOIIBI0 MojenupoBanus. Kinaccudukanuu moaeneit. MarepuanbHbie (HATYpHBIC) U
uHpopmarmonnsie Mojenu. HenpeprsiBHBIE U auCKpeTHble Moaenu. Umurtanuonnsie moaenu. Urposeie Mogenu. OrieHka
aJIeKBATHOCTU MOJIENTU MOJIEIUPYEMOMY OOBEKTY M LIEJIIM MOJEITUPOBAHHUS.

Tabnuunbie Moaenu. Tabnuia Kak mpeACTaBICHUE OTHOIICHUS.

basbl nannbix. OT60p B TaOIHIE CTPOK, YIOBICTBOPSIONINX 3aIaHHOMY YCIIOBUIO.

I'pad. Bepmna, pedpo, myts. OpueHTHpOBaHHBIC U HEOpHUEHTHUpOBaHHbIE rpadbl. [nHa (Bec) pedpa. BecoBas maTpuiia
rpada. JnuHa nytu Mexay BepmmHamu rpada. [louck ontumansHoro mytu B rpade. HavanbHas BepiinHa (MCTOYHUK) U
KOHEUYHAasl BEpIIMHA (CTOK) B OPUEHTUPOBAHHOM Tpade. BrruncieHue xkoiaumdecTBa MyTeil B HAMPaBJICHHOM allUKJIMYECKOM
rpade.

HepeBo. Kopens, Bepinna (y3en), TUCT, pedpo (ayra) nepesa. Beicota nepesa. [loanepero. [IpuMepsl ncmob30BaHus
nepeBbeB. [lepeOop BapuaHTOB ¢ TOMOIIBIO I€pEBA.

[lonsiTue MmaTeMaTU4yecKod Mojenu. 3ajaud, pellaeMble C TOMOIIbI0 MaTEMAaTUYECKOTO (KOMIBIOTEPHOTO)
MozenupoBanus. OTiIMYMe MaTeMaTUYEeCKOW MOJENW OT HATYPHOW MOJENHU U OT CIOBECHOTO (JIUTEPATypHOTO) OMHUCAHMS
oOBeKTa.



DTanbkl KOMIBIOTEPHOTO MOJCIUPOBAHUS: MTOCTAHOBKA 33/1a4M, MOCTPOECHUE MATEeMAaTUYECKOW MOJIENH, MpOorpaMMHast
peanm3anusi, TECTUPOBAHKUE, TPOBEICHUE KOMIIBIOTEPHOIO SKCIEPUMEHTA, AHAJIN3 €0 PE3YJIbTATOB, YTOUHEHUE MOJICIIH.

AJITOPUTMBI M IPOTPAMMMPOBaHME

Pa3paboTka ajiropuTrMoB ¥ NPOrpamMm

Pa3buenue 3amaun Ha noazanaud. CocTaBiieHUE aJITOPUTMOB M MPOrpPaMM C HCIOJb30BAHMEM BETBIICHHM, IUKIOB U
BCIIOMOTATENIbHBIX AJITOPUTMOB IS YNPaBICHUS HCHOJHUTEIeM PoOOT WM APYrMMH HWCIIOTHHUTEISIMH, TaKUMH Kak
Uepenamika, YepTEXHUK U IPYTUMH.

Tabnuunblie BenuurHbl (MaccuBbl). OqHOMEpHBIE MacCUBBI. COCTaBICHHE U OTJIaJIKa MPOrPaMM, PEATU3YIOITHUX TUIIOBBIC
aJITOPUTMBI 00PaOOTKH OJHOMEPHBIX YHCIOBBIX MACCHBOB, HA OJHOM M3 s3bIKOB mporpammupoBanus (Python, C++, ITackains,
Java, C#, llIxonpHBINH ANTOPUTMAYECKHINA SI3BIK): 3aIMOTHEHUE YHCIIOBOTO MACCHBA CITyYalHBIMHU YHCIIAMH, B COOTBETCTBUU C
dbopmysiol UM MyTEM BBOJIA YMCEJ, HAXOXKJIEHHE CYMMBI 3JIEMEHTOB MAacCHBa, JIMHEHHBIN MOUCK 3aJIaHHOTO 3HAYEHHS B
MacCHBE, IIOJICUET DJIIEMEHTOB MACCHBA, YJIOBJICTBOPSAIOIINX 3aJaHHOMY YCJIOBHIO, HAXOXJICHUE MHHHUMAIBHOIO
(MakcUMaJbHOTO) dJ1eMeHTa MaccuBa. COpTHPOBKA MacCHBA.

O6paboTKa MOTOKAa JIaHHBIX: BBIYMCICHHUE KOJIMYECTBA, CYMMBI, CpPEAHEro apupMEeTHYECKOro, MHHUMAJIBHOTO H
MAaKCUMAJIbHOTO 3HAYEHHS SJIEMEHTOB MOCIEI0BATENLHOCTH, YIOBJIETBOPSAIOIINX 3aJaHHOMY YCIIOBHIO.

YupasJjienue

VYupasnenue. Curnan. O6paTHas cBs3b. [loaydeHne curHagoB OT IU(PPOBBIX JATYMKOB (KaCaHMs, PAaCCTOSHUS, CBETA,
3Byka H Jpyroro). I[Ipumepbl HCMOIB30BaHUS TNPHUHIIMIIA OOPAaTHOW CBS3M B CHCTEMaxX YIIPABICHHS TEXHUYCCKHUMHU
YCTPOMCTBAMH C MOMOIIBIO JATYMKOB, B TOM YHCIIE B POOOTOTEXHUKE.

[Tpumepbl poOOTU3MPOBAHHBIX CUCTEM (CHCTEMA YIIPABIICHUS JBH)KEHUEM B TPAHCIIOPTHOM CHCTEME, CBApOUHAS JTUHUS
aBTO3aBO/Ia, ABTOMATU3WPOBAHHOE YIPABJICHHUE OTOIJIEHHEM JIOMa, ABTOHOMHAS CHUCTEMA YNPAaBICHUS TPaHCIOPTHBIM
CPEACTBOM U APYTUE CUCTEMBI).

NudopmanuoHHbIe TEXHOJIOTHU

JJIeKTPOHHBIE TA0JIHUIIBI

[TonstTrie 00 2JIEKTPOHHBIX Tabiuiax. TUMBl JaHHBIX B sS4YeWKaxX OJJIEKTPOHHON Taliuibl. PemakTupoBanue wu
dbopmatupoBanue TadauI. BeTpoeHHbIe PYHKITUU TSl TOMCKA MAKCUMYMa, MUHUMYMa, CYMMBI ¥ CPETHETO apr(PMETHIECKOTO.



CopTupoBKa JaHHBIX B BbIIEJIEHHOM Auana3one. [loctpoenue auarpamm (TUCTOrpaMma, KpyroBasl [uarpamma, TOUYeYHas
auarpaMma). Beroop tuna auarpammel.
[IpeoOpazoBanue Gpopmyi npu KonupoBanuu. OTHOCUTENbHAS, A0COMIOTHAS U CMELIaHHAs aJpecalusl.
VYcaoBHBIE BBIYUCIICHHS B AJIEKTPOHHBIX TaOiunax. CyMMHpOBaHHME M MOACYET 3HAUCHUH, OTBEUAIOIIUX 33aJaHHOMY
ycinoBuro. O6paboTka 60IBITMX HAOOPOB JaHHBIX. YNCIICHHOE MOJCITMPOBAHNE B AJICKTPOHHBIX TaOIUIIaX.
HNudopmanuonHbie TEXHOJOTHH B COBPEMEHHOM 00111eCTBe
Ponb mHpOpPMAIIMOHHBIX TEXHOJOTUH B Pa3BUTHH YKOHOMHUKH MHUpA, CTpaHbl, pernoHa. OTKpbIThIE 00pa30BaTeIbHbIC
peCypCHI.
[Ipodeccun, ca3anubie ¢ MHOOPMATUKON U UH(POPMALIMOHHBIMU TEXHOJIOTUSMU: BEO-U3aliHED, IPOrPAMMHUCT, pa3paboTUnK
MOOUJIBHBIX TPUIOKEHHUH, TECTHUPOBIIUK, APXUTEKTOP MPOTPAaMMHOTO OOECICUYCHHsI, CHEIHAIUCT MO aHalu3y JaHHBIX,
CUCTEMHBIN aJIMUHUCTPATOP.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBLI 11O HUH®OPMATHUKE HA YPOBHE
OCHOBHOI'O OBIIIET'O OBPA3OBAHMUSA

N3yuenne mHGOpPMATHKYA Ha YPOBHE OCHOBHOTO OOIETO OOpa30oBaHUs HAIPABICHO HAa JOCTHKCHHE OOYYarOIIUMHUCS

JTUYHOCTHBIX, METANPEAMETHBIX U TIPEIMETHBIX PE3yIbTaTOB OCBOCHHUS COACPKaHUS YICOHOTO MpeaMeTa.
JIMYHOCTHBLIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yJbTaThl MMEIOT HAMNpPAaBICHHOCTh Ha pEIIeHUE 3a]ad BOCHUTAHUS, PAa3BUTHUS M COLMAIIA3AINU
oOy4Jaronuxcs cpefcTBaMu yueOHOTO IpeIMeTa.

B pesynbrare wu3ydeHuss MHPOPMATHKKA HA YpPOBHE OCHOBHOTO OOIIEro 00pa3oBaHus y oOydwaromierocst OyayT
c(hOpMHUPOBAHBI CJICTYIONTNE JIMYHOCTHBIC PE3YJIBTATHl B YACTH:

1) maTprMoTHYECKOr0 BOCIMTAHUA:

[IEHHOCTHOE OTHOIIECHUE K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPHUYECKOMY M HAYYHOMY HACJEIMI0, TMOHWMAaHUE
3HauYeHUsS MHPOPMATUKU KaK HayKH B KU3HU COBPEMEHHOT'O O0IIECTBA, BIaJICHUE JOCTOBEPHOUN MHGOpMAIIME 0 MepeI0BhIX
MHPOBBIX U OTEYECTBEHHBIX JOCTIKECHUSAX B 001aCTH HHPOPMATUKH ¥ MH(GOPMAIIMOHHBIX TEXHOJIOTHH, 3aNHTEPECOBAHHOCTh
B Hay4HBIX 3HAHUAX O LU(PPOBOM TpaHCPOpMaLUK COBPEMEHHOIO OOLIECTBA;

2) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUS:

OpHEHTAIlUS Ha MOpAJbHBIC IIEHHOCTH M HOPMBI B CUTYyaIlUSX HPABCTBEHHOTO BBIOOPA, TOTOBHOCThH OLIEHUBATH CBOE
MOBEJICHUE U MIOCTYTIKH, a TAKXKE IMOBEJCHUE U MIOCTYIKH APYTUX JIFOJIEH ¢ TIO3UITMU HPAaBCTBEHHBIX U MPABOBBIX HOPM C YUETOM
OCO3HaHMS TOCIIEACTBUI MTOCTYIIKOB, aKTUBHOE HEMPHUSITHE aCOIMAIIBHBIX ITOCTYIKOB, B TOM Yucie B IHTepHETE;

3) rpa:kIaHCKOr0 BOCIIUTAHUSA:

MIPEICTABICHUE O COIMAIBHBIX HOPMAaX W MPABWJIAX MEXKJIMYHOCTHBIX OTHOIICHUH B KOJUJIEKTHBE, B TOM YHKCIIC B
COIMAJIBHBIX CO00IIIeCTBaX, COOI0/IEHNE TTpaBUiI O€30MaCHOCTH, B TOM YHCIIC HABBIKOB 0€30MacHOTO MOBEICHUS B MHTEPHET-
cpene, TOTOBHOCTh K Pa3HOOOpa3HOW COBMECTHOW JIEATEILHOCTH IIPH BBITIOJIHCHHHM Y4YeOHBIX, IMMO3HABATEIIBHBIX 3aj1ad,
CO37aHUH YICOHBIX ITPOCKTOB, CTPEMIICHHE K B3aUMOTIOHMMAHHIO M B3aUMOTIOMOIITH B ITPOIIECCE ITOW yIeOHOM IeATeTbHOCTH,
TOTOBHOCTH OIIEHUBATh CBOE MOBEICHNUE U TTOCTYIKU CBOUX TOBAPUIIEH C TTO3UIIUU HPABCTBEHHBIX U ITPABOBBIX HOPM C yUETOM
OCO3HaHMS TIOCIIEJICTBUN MTOCTYIIKOB;



4) HeHHOCTe HAYYHOT0 MO3HAHUS:

c(hOpPMHPOBAHHOCTh MHPOBO33PECHUECKUX TMpEACTaBiIeHud 00 wuHdopMaruy, WHOOPMAIMOHHBIX IIpoIeccax u
UH(GOPMAITMOHHBIX TEXHOJIOTHUSAX, COOTBETCTBYIOIIUX COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKU U OOIIECTBEHHON MPAKTUKU U
COCTABJISIIOLIMX 0a30BYIO0 OCHOBY JIJIsl TOHMMAaHUS CYIIIHOCTH HAYYHOUM KapTHUHBI MUPA;

WHTEpEC K OOYYCHHIO U TIO3HAHUIO, JIFOO03HATEIIBHOCTh, TOTOBHOCTh M CITOCOOHOCTH K CaMO0Opa30BaHMIO, OCOBHAHHOMY
BBIOOPY HAMPABIICHHOCTH M YPOBHS OOYYCHUS B JAIbHEHUIIIEM;

OBJIaJICHUE OCHOBHBIMU HaBbIKAMU MCCJIEA0BATEIBCKON AEATEIbHOCTH, YCTAHOBKA HA OCMBICJIICHUE OTbITA, HAOIIOICHUI,
MOCTYIIKOB U CTPEMJICHUE COBEPIIEHCTBOBATh MYTH JIOCTHKEHUSI MHANBUIYATBLHOTO U KOJUIEKTUBHOIO OJIaromnosyyus;

c(hOpMHUPOBAHHOCTh MH(MOPMAIIMOHHONW KYJIBTYpPbl, B TOM YHCJE HABBIKOB CaMOCTOSITEJIbHOW pabOThl ¢ Y4eOHBIMU
TEKCTaMH, CIPaBOYHOUN JUTEpaTypou, pasHOOOpPa3HBIMHU CpeCcTBaMU HHGOPMAIMOHHBIX TEXHOJIOTHM, a TaKKe yMEHUS
CaMOCTOSITENIbHO ONPEACIISITh eI CBOEro OOy4YeHUs, CTaBUTh U (POPMYJIUPOBATH [Jisi ceOs HOBBIE 3ajauyu B y4yéOe u
MMO3HABATEJIbHOW JIEATEIbHOCTH, PA3BUBAaTh MOTUBBI U MHTEPECHI CBOEH MMO3HABATENIHOW JIEATEIIbHOCTH;

5) gpopmupoBaHus KyJbTYPHI 310POBbS:

OCO3HaHME IIEHHOCTH KU3HH, OTBETCTBEHHOE OTHOIIIEHHE K CBOEMY 3/I0POBBIO, YCTAHOBKA Ha 3/I0POBBIN 00pa3 >KU3HHU, B
TOM 4YHUCJE U 3a CUET OCBOCHHUSI M COOIIOJICHHUS TpeOOBaHUI OE€30MacCHOW SKCIUTyaTallMd CPEACTB MH(DOPMAIIMOHHBIX U
KOMMYHUKAIIMOHHBIX TEXHOJIOTUH;

6) Tpy10BOI0 BOCTIMTAHMS:

WHTEPEC K MPAKTHUYECKOMY U3Yy4eHHI0 Tpodeccuii u Tpyna B chepax npodecCuoHAIbHON ACSATEIBHOCTH, CBA3AHHBIX C
MHPOPMATUKON, MPOrpaMMHUPOBAHMEM U WH(OOPMAIMOHHBIMU TEXHOJOTHUSIMH, OCHOBAHHBIMM Ha JOCTIKCHHUSX HAYKH
MH(POPMATUKHU U HAYYHO-TEXHUYECKOTO MpOorpecca;

OCO3HAHHBIN BBIOOP U MTOCTPOCHUE UHANBUIYATLHON TPACKTOPUH 00pa30BaHUSI U KU3HEHHBIX IJIAHOB C YYETOM JIMYHBIX
1 OOIIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH;

7) 3K0JIOrH4eCKOro BOCIIMTAHMS

OCO3HaHME TIJI00AILHOTO XapaKTepa JKOJOTMYECKUX MPoOJeM W NyTel X pElIeHUs, B TOM YHUCIE C Y4ETOM
BO3MOXKHOCTEH MH(DOPMALIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTUH;

8) ajanTanuu odyyaronerocsi K U3MEeHAIIIUMCH YCJI0BUAM COIUAJIbHOM U MPUPOIHOM CPeAbI:



OCBOEHHE OOYYalOUIMMUCS COIMAIBHOTO OIbITa, OCHOBHBIX COLMAIBHBIX POJIEH, COOTBETCTBYIOIIMX BEAyIICH
JESITeIbHOCTH BO3pacTa, HOPM M MPaBUJI OOIIECTBEHHOTO MOBEACHNUs, (POPM COLIMATBFHON KU3HU B TPYIAX U COOOIIECTBAX, B
TOM YHCJIE CYIIECTBYIOIIHUX B BUPTYAJIbHOM IIPOCTPAHCTBE.

METAIIPEIMETHBIE PE3YJ/IBTATDBI

MeTtanpeamMeTHble pe3ylbTaThl OCBOCHHS MPOTrpaMMbl MO HH(GOPMATUKE OTPAXAarOT OBJIAJCHHE YHHUBEPCATbHBIMU
y4eOHBIMHU ACUCTBUSMH — MIO3HABATEIbHBIMA, KOMMYHUKAaTUBHBIMU, PETYISATUBHBIMU.

Ilo3naBaTe/ibHbIe YHUBEPCAIbHBIE YUeOHbIE 1eiiCTBUS

ba3oBble 1ornyeckue AefcTBUA:

yMEHHUE ONpPENeIATh MOHITHS, CO3/IaBaTh 0000IIEHNS, YCTaHABIMBATh AHAJIOTUH, KIACCUPUITUPOBATH, CAMOCTOATEIHHO
BBIOMPATh OCHOBAHWMSI M KPUTEPHUH IS KITaCCU(PUKAIINH, YCTaHABIIMBATH IPHYUHHO-CJICICTBCHHBIC CBS3H, CTPOUTH JIOTHYECKUC
paccyXJIeHUs, JeIaTh YMO3aKIIOUCHHS (MHIyKTUBHBIC, ICTYKTUBHBIC U TTO AaHAJIOTHH) U BBIBOJBL;

yMEHHUE CO37aBaTh, MIPUMEHITh W MPEOoOPa30BBIBATh 3HAKH M CHMBOJIBI, MOJCIH W CXEMBI IS PEIICHHUS YUCOHBIX H
MO3HABATENIbHBIX 33/1a4;

CaMOCTOSITEIILHO BHIOMPATH CIIOCO0 pellieHrs Yu4eOHOM 3a7aun (CpaBHUBATh HECKOJIBKO BapUAHTOB PEIICHUS, BRHIOMPAThH
HanOoJIee MOAXO/ISIINNA ¢ YIETOM CaMOCTOSATEILHO BBIICIICHHBIX KPUTCPHUEB).

Ba3oBble uccienoBaTeIbCcKHe 1eiiCTBUSI:

(dbopMyIHpOBaTh BOMPOCHI, (PUKCUPYIOIINE Pa3phIB MEKIY PEaTbHBIM U JKeJIaTeIbHBIM COCTOSIHUEM CUTYaIluu, OOBEKTa,
¥ CaMOCTOSTENIbHO YCTaHABJIUBATh KICKOMOE U JJAHHOE;

OIICHUBATh HA IPUMEHUMOCTh U JOCTOBEPHOCTh HH(MOPMAITUIO, TTOJYISHHYIO B XOJ€ UCCIICIOBAHUS;

MIPOTHO3WPOBATh BO3MOXKHOE JajJbHEHIIIEe Pa3BUTHE IMPOIECCOB, COOBITHH W WX TOCICIACTBUS B AHAIOTHYHBIX WIIH
CXOJHBIX CUTYaIHIX, & TAK)KE BBIIBUTATH TIPEIITOIOXKEHUS 00 UX Pa3BUTHUN B HOBBIX YCIIOBHUSIX U KOHTEKCTaX.

Pabora c nndopmanueii:

BBISIBIISATH JeUIIUT HHOOPMAITNH, TAHHBIX, HEOOXOAMMBIX JJIS PEIICHUS TIOCTABJICHHOHN 3a/1a4u;



NPUMEHTh Pa3IUYHbIE METObl, HHCTPYMEHTBl M 3alpoChl MPU MOHUCKE M OTOOpE HHPOpMAIUU WM JAHHBIX W3
MCTOYHHUKOB C YYETOM IMPEIIOAKEHHON YUEOHOM 3a/1a4 U 3aJaHHBIX KPUTEPHUEB;

BbIOMpaTh, AaHAJU3UPOBATH, CUCTEMATU3UPOBATH M HUHTEPIPETUPOBATh HH(POPMALMIO PANIUYHBIX BHJIOB U (OpM
[IPEICTABIICHNUS;

CaMOCTOSITENIbHO BBIOMPATh ONTUMANBHYIO (OpMy MpeacTaBieHus: HHGOPMAIIMU U WLTIOCTPUPOBATH PEIIaeMbIe 3a1a4u
HECJIOKHBIMU CXEMaMHU, InarpaMMaMi, HTHOU TpauKoi 1 UX KOMOWHAIIUSMU;

OLICHMBATh HAAEKHOCTh HH(OpPMAIIMM TIO KPUTEPHUSIM, TMPEAIOKEHHBIM YUHUTelleM WIH CcHOPMYIHPOBAHHBIM
CaMOCTOSITEIIBHO;

3¢ (HEeKTUBHO 3alIOMUHATh U CUCTEMATU3UPOBATH HHPOPMALHIO.

KoMMyHHUKAaTHBHbIE YHHBEpPCAJIbHbIE Y4eOHbIe JeHCTBUS

Oo0wmenue:

COTIOCTABJISATh CBOU CYXKJICHHS C CYKJICHHSMH APYTUX YYaCTHHUKOB JIMajiora, OOHApYKHMBaTh pPa3IMYHe W CXOJCTBO
MO3UILIMI;

MyOJUYIHO MPEACTABIATEH PE3yIbTaThl BRIMTOJIHEHHOTO OIBITAa (SKCTICPUMEHTA, UCCIISAOBAHMS, POCKTA);

CaMOCTOSITEJIbHO BHIOMpATh (opMaT BBICTYIUICHHS ¢ Y4ETOM 3a7ad IMPEe3eHTAllMd W OCOOCHHOCTEH ayJauTOpHH U B
COOTBETCTBHH C HUM COCTaBJIATh YCTHBIC U MMCbMEHHBIC TEKCThI C UCIIOJIH30BAHUEM HMJUTFOCTPATUBHBIX MATEPHAJIOB.

CoBMmecTHas 1eATEIBHOCTD (COTPYIHMY€CTBO):

MOHUMAaTh W HCIOJIB30BaTh MPEUMYIIECTBA KOMAHJAHOW W WHIWBHUIYyAIbHOW paOOThI MpPU PEIICHUH KOHKPETHOM
MPOOJIEMBI, B TOM YHCIIC TIPH CO3TaHUHM HHPOPMAITMOHHOTO TIPOTYKTA;

IPUHUMATh 11eJIb COBMECTHOM WH(OPMAIIMOHHOW JEATEIBHOCTH 1O cOopy, oOpaboTke, mepenade, (opMaau3aiuu
nHpOpMaIu, KOJUICKTUBHO CTPOMTH JEHCTBHUS IO €€ JIOCTHIKCHHIO: PaCIpelelsaTh POJIH, JOTOBapHUBATHCA, OOCYXIaTh
MIPOIIECC U PE3YNIBTAT COBMECTHON PabOTHI;

BBITIOJIHATh CBOIO YacTh paboOThl ¢ WHpopManued winm WHOOPMAIMOHHBIM IPOIYKTOM, TOCTHras KadeCTBEHHOTO
pe3ynbTaTa 1Mo CBOEMY HAMPABICHUIO M KOOPAUHUPYS CBOU JACHCTBUS C IPYTUMH YJICHAMU KOMaH/IbI,



OLICHMBAaTh KA4eCTBO CBOEr0 BKJIaJa B OOMMNA HHPOPMAIMOHHBIM NPOAYKT MO KPHUTEPHUSM, CAMOCTOSTEIBHO
c(hOpMyIMPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUS;

CpaBHMBATB PE3YJIbTATHI C UCXOJAHOU 3aa4ei U BKJIAJ KaXXAO0r0 YWIEHA KOMaH/Ibl B JOCTHXKECHUE PE3YIbTATOB, Pa3eiTh
cepy OTBETCTBEHHOCTH U MPOSBIATh TOTOBHOCTh K MPEAOCTABICHHUIO OTYETA NIEpE]] TPYIIIIOHN.

PeryasiTuBHbIe YHUBEpPCAJIbHbIE Y4eOHbIE JeiicCTBUS

Camoopranusanus:

BBISIBIISITh B )KU3HEHHBIX M YYEOHBIX CUTYaLUSIX TPOOJIEMBI, TPEOYIOILUE PEIICHMUS;

OPHEHTHUPOBATHCSA B PA3MYHBIX MOAXOAaX K MPUHATHIO PEIICHUH (MHIWBHIyAIbHOC NMPHHATHE PENICHUH, MPUHATHE
pELIeHMi B TpymIIe);

CaMOCTOSITENIbHO COCTABJISITH AITOPUTM PEIICHUS 3a]ja4M (MJIM €T0 4acTh), BBIOMPATh CIIOCO0 pelIeHus yueOHOM 3a1a4un
C YY4ETOM MMEIOLIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATH MPE/JiaracMble BApUAHTHI PEIICHUN;

COCTaBJISITh TUTAH JEUCTBUH (IUIaH peaju3allid HAMEUYEHHOT'O aliTOPUTMa PEIICHHS ), KOPPEKTUPOBATH MPEI0KEHHBIH
QJITOPUTM C YIETOM TMOTYUCHHS HOBBIX 3HaHUN 00 N3y4aeMOM OOBEKTE;

7ieNaTh BEIOOP B YCIOBUSX MMPOTUBOPEUNBOM MH(pOpMaru 1 6paTh OTBETCTBEHHOCTD 32 PEIICHNUE.

CaMoOKOHTpPOJIb (pediexcus):

BJIQJIETh CIIOCOOAMHU CAMOKOHTPOJISI, CAMOMOTHUBAILIUU U PEIICKCUU;

JaBaTh OIEHKY CUTYAIlMH U Mpejiarath IiaH e€ n3MeHEHHUS;

VYHUTHIBATh KOHTEKCT W TPEABUACTh TPYIHOCTH, KOTOPBIE MOTYT BO3HHMKHYTH TPH PEIICHHH YydYeOHOW 3amauyw,
a/IalITUPOBAThH PEIIeHUE K MEHSIOUTIMCS 00CTOSATEIHCTBAM;

OOBSACHATH MPUYUHBI JOCTIKEHUS (HEJOCTIKEHHUS) PE3YJIbTaTOB MH(POPMAIMOHHON NEATeTbHOCTH, JaBaTh OICHKY
MpUOOPETEHHOMY OTBITY, YMETh HaXOAUTh MMO3UTUBHOE B MMPOU3OIICIICH CUTYAIINH;

BHOCUTH KOPPEKTHUBBI B JICATECILHOCTh Ha OCHOBE HOBBIX OOCTOSITCIIBCTB, U3MCHHBIIMXCS CHUTYaIlMi, YCTAaHOBIICHHBIX
OIMOOK, BO3HUKIIIHNX TPYIHOCTEH;

OIICHUBATh COOTBETCTBHUE PE3yJIbTaTa IEIH U YCIOBHSIM.

IMOUMOHAJIbHBIA MHTEJJIEKT:



CTaBUTH ce0s Ha MECTO JIPYTOro YEIOBEKa, TOHMMATh MOTHBBI K HAMEPEHHSI IPYTOTO.

IpunsiTue cedst U APyrux:

OCO3HaBaTh HEBO3MOXXHOCTh KOHTPOJIUPOBATH BCE BOKPYT JIaXKe B YCIOBUAX OTKPHITOTO JOCTYIa K JHOOBIM 00BbEMaM
uHpopMarmm.

HPEAMETHBIE PE3YJIBTATBI

K xoniy o0ydyeHust B 7 kiaacce y odydaromierocs 0yayT chopMHPOBAHBI CICTYIOIINE YMEHUS

MOSICHATh HA MPUMEpPAX CMBICI MOHATUN «MH(MOpManusa», «MHPOPMALMOHHBIN Hpoueccy», «o0padboTka UHpopMaumy,
«XpaHeHue HHPOpMaLUNY, «Iepeaada HHPOopMauny»;

KOJAMPOBATh U AEKOIMPOBATH COOOLICHUS IO 3aJaHHBIM [TpaBUIIaM, IEMOHCTPUPOBATh IOHUMAHNUE OCHOBHBIX IIPUHIUIIOB
KOJMPOBaHUS MH(POPMALIMK PA3IMYHON MPUPOIbI (TEKCTOBOM, TpapuecKoid, ayiuo);

CpPaBHUBATH JUIMHBI COOOILECHMI, 3alMCAaHHBIX B PA3IMYHBIX al(aBUTax, OMNEPUPOBATh EAUHUIAMU H3MEPECHHS
MH(}OPMATMOHHOTO 00BbEMA U CKOPOCTH NIEpE/Iayl JaHHbBIX;

OLICHUBATbh U CPAaBHUBATH pa3Mepbl TEKCTOBBIX, IPahUueCcKuX, 3ByKOBBIX (pailyioB U BUI€O(ailsioB;

IPUBOJUTH MIPUMEPHI COBPEMEHHBIX YCTPOUCTB XpaHEHUs U Nepeadyrd MHPOopMalu, CpaBHUBATh UX KOJIUYECTBEHHbBIE
XapaKTEePUCTUKHU;

BBIICJIATh OCHOBHBIE ATAIlbl B UCTOPUH U TOHUMATh TEHACHIIMH PAa3BUTHUSI KOMIBIOTEPOB U MPOTPAMMHOI0 00€CTICUEHNS;

HOJIy4aTh ¥ UCHOJb30BaTh HH(GOPMAIIUIO O XapaKTEPUCTUKAX MEPCOHATBHOIO KOMITBIOTEPA U €r0 OCHOBHBIX 3JIEMEHTaX
(mpoueccop, onepaTUBHAs aMsTh, 1OJTOBpEMEHHAs MaMsITh, yCTPOMCTBa BBOa-BbIBOJIA);

COOTHOCHUTB XapaKTEPUCTUKHN KOMIIBIOTEPA C 33a4aMH, PELIAEMBIMU C €T0 IIOMOUIBIO;

OPUEHTUPOBATHCS B UEPAPXUUYECKOU CTPYKTYpe (haisIoBOM CUCTEMBI (3aMKUChIBATh MOJIHOE UM (aiina (Katanora), myTh K
(aiiny (katajsory) no UMEIIIEeMycs ONMMCAHUIO (aillIoBOM CTPYKTYPbl HEKOTOPOro HH(POPMALIMOHHOTO HOCUTETIS);

paboTath ¢ (haiI0BOM CUCTEMOM IEPCOHATFHOTO KOMIThIOTEPA C UCIIOIh30BaHueM Tpaduueckoro uHTepdeiica, a UMEHHO:
CO3/1aBaTh, KONMUPOBATh, MEpPEMEIIaTh, NEPEUMEHOBBIBATh, YJAISATh U apXWUBUPOBATh (Daljabl W KaTaJOTH, UCIOJIb30BaTh
AHTUBUPYCHYIO MPOTPaAMMY;



MPEICTABIIATh PE3YJNbTATBl CBOEU JEITEIBHOCTH B BHUJE CTPYKTYPHUPOBAHHBIX HIUTFOCTPUPOBAHHBIX JIOKYMEHTOB,
MYJbTUMEIUNHBIX TPE3CHTALINM;

uckath nHpopmanuio B IHTEpHETE (B TOM YHCIIE, MO KIFOYEBBIM CJI0OBAM, 10 U300paKeHHIO), KPUTUUECKH OTHOCUTBCS K
HalIeHHON UH(pOpPMAITUH, 0CO3HABAs OMACHOCTH JISl TMYHOCTH M OOIIECTBAa pacpOCTPAHCHHS BPEIOHOCHOW MH(GOpMAaIIUH, B
TOM YHCJIE IKCTPEMUCTCKOTO U TEPPOPUCTUUECKOTO XAPAKTEPA;

MIOHUMATh CTPYKTYPY aJpecoB BeO-PECYPCOB;

KCTOJIb30BaTh COBPEMEHHBIE CEPBUCHI HHTEPHET-KOMMYHUKALIHI;

cobroaaTh TpeOoBaHUs OE30MAaCHON JKCILTyaTalldd TEXHUUYECKUX CPEJCTB MH(GOPMAIIMOHHBIX U KOMMYHHUKAITMOHHBIX
TEXHOJIOTHM, COOJIFOIaTh CETEBOM 3THKET, 6a30BbIe HOPMBI HH(OOPMAIIMOHHOW ATUKH U IIpaBa IIpH paboTe ¢ MPUIOKECHUIMU Ha
moObIX ycTpolcTBax U B MIHTepHETe, BBIOUpaTh OE30IacCHbIE CTPATETHH MTOBEICHUS B CETH,

MPUMEHATh METOJIbl MPOGUIAKTUKA HEraTUBHOTO BIUSHHUS CPEACTB HH(MOPMAIMOHHBIX W KOMMYHHUKAIMOHHBIX
TEXHOJIOTUH Ha 3JJ0POBbE MOJIb30BATEIIS.

K xoniy oOydenus B 8 kiacce y oOy4aroierocst 0yayT chopMUpPOBaHbI CIAEAYIONTUE YMEHUS:

MOSICHSITh Ha MIPUMEpax pa3Indusi MKy MO3UIIMOHHBIMU M HEMO3UIIMOHHBIMU CUCTEMaMHU CUUCIICHHUS;

3aIMChIBATh U CPaBHUBATH 1eJible unciia oT 0 10 1024 B pa3IMYHBIX MO3UIIMOHHBIX CUCTEMaX CUMCISHUS (C OCHOBAHUSIMH
2, 8, 16), BBINONHATH apuPMETHUECKUE OTIepallii HAJl HUMU;

PacKpbIBaTh CMBIC] MOHITUHN «BBICKA3bIBAHKEY, «JIOTUYECKAs OTIEpAIUs», «JIOTMYECKOE BEIPAKEHUEY;

3aMUChIBATh JIOTUYECKUE BBIPAKECHHUS C HCMOJb30BAaHUEM JU3BIOHKIIMM, KOHBIOHKIIUU W OTPHULIAHMS, OMNPENCIATh
MCTUHHOCTh JIOTUYECKUX BBIPAXKEHUM, €CITM W3BECTHBI 3HAYEHUS WCTUHHOCTH BXOJAIIMX B HETO TMEPEMEHHBIX, CTPOUTH
TaOJIUIIBI UICTUHHOCTH JIJIS1 JOTUYECKUX BBIPAKCHUH;

PacCKpBIBaTh CMBICI TIOHATUN «UCIIOJTHUTENBY, «aJTOPUTMY, «IIporpaMMay, IMMOHUMAas Pa3HUIY MEXKY yHoTpeOJeHueM
ATUX TEPMUHOB B OOBIJIEHHOM peyu ¥ B UHPOPMATHKE;

OTHMCHIBATH AJITOPUTM PEILICHUS 3a]1a4l Pa3TUYHBIMU CIIOCOOaMU, B TOM YHUCJIE B BUJIE OJIOK-CXEMBI;

COCTaBJIATh, BBITIOIHATh BPYUYHYIO U Ha KOMIBIOTEPE HECIOKHBIE allTOPUTMbI C UCIIOJIb30BAHUEM BETBJICHUM U IIUKIIOB
JUTSI YIIpaBJICHUS! UCTIOJIHUTEIISIMU, TakuMu Kak Pobot, Yepemnamika, YepTéxHUK;



UCIIOJIb30BaTh KOHCTAaHThl M IMEPEMEHHBIE PAa3JIMYHBIX TUIOB (YUCIOBBIX, JOTMYECKHX, CHMBOJIBHBIX), a TaKXKe
COJZIEpIKAIlINE UX BBIPAXKEHHUs, HCIIOJIb30BATh OIIEPATOP NPHUCBANBAHUS;

UCIIOJIb30BaTh IPHU pa3pabOTKe MPOrpaMm JOTUUECKUE 3HAUEHUS, ONIEpallM U BBIPAKEHUSI C HUMU;

aHAJIM3UPOBATh NPEAJIOKECHHBIE AJITOPUTMBI, B TOM YHCIIE ONPEACIATh, KAKUE PE3YJIBTATHl BO3MOKHBI IIPU 33JaHHOM
MHOKECTBE UCXOJHBIX 3HAUYCHUI;

CO3/1aBaTh W OTJQXHBATh NPOrPaMMBI Ha OJIHOM M3 SI3bIKOB nporpammupoBanus (Python, C++, IMackans, Java, C#,
HkonpHBI  AnropuTMHUECKHd SI3BIK), peaTu3ylolIMe HECIO0XHBIE AalTOPUTMbI OOpaOOTKH YHCIOBBIX JaHHBIX C
UCII0JIb30BAaHUEM LIMKJIOB M BETBJICHU, B TOM YHCIIE PEATU3YIOLIUE MPOBEPKY AEIMMOCTHA OJHOTO LIEJIOT0 Yucia Ha IPYyroe,
IIPOBEPKY HATYpaJbHOTO YKCIIa HA MPOCTOTY, BhIIEICHUS LU(p U3 HATYPaATIbHOTO YUCIIA.

K koHI1y 00y4yenus B 9 kjacce y o0yyaromierocsi OyayT cpoOpMUpOBaHbI CIEAYIOLUINE YMEHUS:

pa30buBaTh 3a7ayd Ha MOA33Jaud, COCTABJIATH, BBINOJHATH BPYYHYIO U Ha KOMIIBIOTEPE HECIIOKHBIE aJTOPUTMBI C
HCIIOJIb30BaHUEM BETBIICHUH, IUKJIOB U BCIOMOTaTEIbHBIX aJITOPUTMOB JIJIs yIIPABICHUS UCIIOIHUTEISIMHU, TAKUMHU Kak PoOoT,
UYepenamka, YepTEKHUK;

COCTABJSITh M  OTJI&XKHBAaTh NPOrpPaMMbl, PEAIM3YIOIIME THUIOBBIE  AJITOPUTMBI  OOpaOOTKM  YHCIIOBBIX
MOCJIE0BATEIBHOCTEN WIIM OJTHOMEPHBIX YUCIOBBIX MAaCCHUBOB (MIOMCK MaKCUMyMOB, MUHUMYMOB, CYMMbI MJIM KOJIMYECTBA
SJIEMEHTOB C 3aJlaHHBIMH CBOWCTBAMH) Ha OJHOM H3 sI3bIKOB mporpammupoBanus (Python, C++, Ilackans, Java, C#,
[IkoMbHBIA ANropuTMHUYECKUI S3BIK);

pPacKpbIBaTh CMBICI TMOHATUNA «MOJENb», «MOAECIUPOBAHUEY», ONPEEIATh BUABI MOJENEH, OLEHUBATh aJIeKBaTHOCTb
MOJEIIA MOACIIUPYEMOMY OOBEKTY U LEISIM MOJIETUPOBAHMUS;

UCIIOJb30BaTh Ipadbl U JepeBbs ISl MOJAETUPOBAHUS CHUCTEM CETEBOM U HEpapXU4eCKOM CTPYKTYpbl, HAaXOIUTh
KpaT4yaliuii myTh B rpade;

BBIOMpATh CHOCOO MPEACTABICHMS JAaHHBIX B COOTBETCTBUM C IOCTaBJIECHHOM 3amauyed (TaOiuilbl, CXEMbI, TpadukH,
JarpaMMbl) C UCTIOJIb30BAHUEM COOTBETCTBYIOLIUX MPOTPAMMHBIX CPEJCTB 00paOOTKH TaHHBIX;

MCIIOJIb30BaTh 3JIEKTPOHHBIE TaOMHUIIBI 17151 00pabOTKU, aHaNu3a M BU3YyalIM3al[MU YHCIIOBBIX JAHHBIX, B TOM YHCJE C
BbIJIEJICHUEM JlMana3oHa TaOIULbl U YIOPSA0YMBAaHUEM (COPTUPOBKOM) €0 3JIEMEHTOB;



co37aBaTh W NPHUMEHSATH B JJIGKTPOHHBIX TaOmumax (OopMyibl sl pacuy€TOB C KCHOJIb30BAaHUEM BCTPOCHHBIX
apupmMeTndeckux QYHKIUKA (CyMMHPOBAaHME W TOACYET 3HAYCHUN, OTBEYAIONIMX 3aJaHHOMY YCIOBHIO, CpEIHEe
apudmeTnyeckoe, TOUCK MaKCHUMAalbHOTO W MHHHUMAJIBHOTO 3Ha4yeHWs), aOCONOTHON, OTHOCHUTEIBHOW, CMEIIaHHON
ajipecaryy,

WCIIOJIh30BaTh JJICKTPOHHBIC TAOIMIIBI JUISI YHUCICHHOTO MOJICIMPOBAHMS B MPOCTHIX 3a7adaxX W3 Pa3HbIX y4eOHBIX
MIPEMETOB;

MCIIOJIh30BaTh COBPEMEHHBIE WHTEPHET-CEPBUCHI (B TOM YHCJIE KOMMYHUKAIIMOHHBIE CEPBUCHI, OOTaYHbIE XPAHMINIIA
TaHHBIX, OHJIAWH-TIPOrPaMMBbI (TEKCTOBbIE M TpaduyuecKkue pPeaakTOphl, CPelbl pa3paboTKH)) B y4eOHOW W TMOBCETHEBHOMN
NeSITebHOCTH;

MPUBOANTh TIPUMEPHl HMCIOJIb30BAaHUS TCOMH(POPMAIMOHHBIX CEPBHUCOB, CEPBHUCOB T'OCYJAPCTBEHHBIX YCIYT,
oOpa3oBaTenbHBIX CepBUCOB IHTEpHETA B YICOHOW 1 TTOBCEIHEBHOM JACATEIHHOCTH;

UCIIOJI30BATh PA3JIMUHBIE CPEJICTBA 3AIUTHI OT BPEJJOHOCHOTO TPOrPaMMHOT0 00eCieYeHUs, 3alUIIATh TEPCOHATBHYIO
nH(}OpMAIUIO OT HECAHKIIMOHUPOBAHHOTO JOCTYIIA U €ro MOCIEACTBUN (pa3riialieHusi, TOJAMEHbI, yTPaThl JaHHBIX) C YYETOM
OCHOBHBIX TEXHOJIOTMUYECKMX U COIMAIbHO-TICUXOJOTUYECKUX AaCMEeKTOB MCMHONIb30BaHus cetu WHTepHeT (cereBas
aHOHHMMHOCTb, ITU(POBOH Clie]], ayTEHTUYHOCTh CyOBEKTOB M PECYPCOB, OMACHOCTH BPEIOHOCHOTO KOJ1a);

pacmo3HaBaTh MOMBITKHA U IPEAYIPEKIATh BOBICUCHUE CEOST M1 OKPYIKAIOIINX B ICCTPYKTUBHBIC U KPUMUHATBHBIE (DOPMBI
CETEBOM aKTUBHOCTH (B TOM UHCIIe KUOEPOYIUIUHT, (DUIITHHT).



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

HaumeHoBaHue pa3jiesioB U TeM
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Pa3nea 1. {u¢gpoBasi rpaMOTHOCTH

KOMHBIOTCp — YHUBCPCAJIbHOC

11 .

yYCTPOMCTBO 00PabOTKHU JaHHBIX
1.2 [TporpaMMmsl 1 JaHHbIE
1.3 KommbprorepHsie cetn

Hroro no pazneny

Pa3znen 2. Teopernueckue 0CHOBBI MH()OPMATHKH
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2.1
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3.1 TekcToBbIE JOKYMEHTHI
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8 KVIACC

KoumnuectBo yacos
HaumeHoBaHue pa3iesioB U TeM JaekTpoHHbIe (HU(pPOBbHIE)

Ne ni/m Konrpouabnsie IIpakrnyeckue

NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE Pecypchl
padoTshI padoThI
Pa3nea 1. Teopernyeckue 0CHOBbI HH(POPMATHKH
11 Cucremsl cyrcieHus 6 1 https://m.edsoo.ru/SBMER3WA20
1.2 DneMeHThl MaTEMaTUYECKOU JIOTUKU 6 1 https://m.edsoo.ru/DMP7TAX30
Utoro no pazneny 12
Pa3nen 2. AroputMbl ¥ NporpaMMUpOBaHHe
nu .
2.1 CHOMHITOIIH 1 AHTOPHTMH 10 1 https://m.eds00.ru/G5RZO70AW
AJTOpUTMUYECKUE KOHCTPYKIIMH
2.2 S3bIK IporpaMMUpOBaHUs 9 https://m.edsoo.ru/A7SYRVRJO
2.3 AHauM3 aropuTMOB 2 https://m.edsoo.ru/POKGBHGO00
Uroro no pazaeny 21
PesepBHoe Bpems 1
OBUIEE KOJIMYECTBO YACOB I10 34 3 0

I[TPOT'PAMME


https://m.edsoo.ru/8MER3WA2O
https://m.edsoo.ru/DMP7TAX3O
https://m.edsoo.ru/G5RZO7OAW
https://m.edsoo.ru/A7SYRVRJ0
https://m.edsoo.ru/P0KGBHG00

9 KJIACC

HaumeHoBaHue pa3iesioB U TeM
NporpamMmbl

Ne ni/n

Pa3nea 1. lu¢gpoBasi rpaMOTHOCTH

I'mo6anpHas ceth HTEpHET M
1.1 cTpareruu 0€301acHOTO MOBEJACHUS B
Hel

12 Pabora B nH(pOopMaImOHHOM
' IPOCTPAHCTBE

Hroro no pasneny

Paznen 2. Teopernyeckue 0CHOBBI HHPOPMATHKH

2.1 MoaenupoBaHHe KaKk METOJ TO3HAHUSA
Hroro no pazneny

Pa3nea 3. AnropuTmMbl M IPOrpaMMHUpPOBaHUE
3.1 PazpaboTka anropuTMoB U IporpamMm

3.2 VYnpasnenue
Hroro no pasneny

Paznen 4. UndopmaunoHHbie TEXHOJIOTHH
4.1 DNEeKTPOHHBIE TAOIUIIBI

49 NubopmannoHHBIC TEXHOJIOTHH B
' COBPEMEHHOM OOLIECTBE

Hroro no pazneny

KoaunuecTBO 4acoB

Bcero

10

11

KoHnTpoJubHbie
padoThI

IIpakTHYeckue
padoTsbI

duekTpoHHbIE (LM (POBbLIE)
o0pa3oBaTesbHbIe pecypchl

https://m.edsoo.ru/M27Y 8144E

https://m.edsoo.ru/NGZ0UIOE9

https://m.edsoo.ru/DGM34BVUL

https://m.edsoo.ru/MD5WV172T
https://m.edsoo.ru/GKKEIRZFU

https://m.edsoo.ru/HT451019V

https://m.edsoo.ru/6WEQ7HYED



https://m.edsoo.ru/M27Y8144E
https://m.edsoo.ru/NGZ0UI0E9
https://m.edsoo.ru/DGM34BVUL
https://m.edsoo.ru/MD5WV172T
https://m.edsoo.ru/GKKEIRZFU
https://m.edsoo.ru/HT45IO19V
https://m.edsoo.ru/6WEQ7HYED

PesepBHOE Bpemst

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

34






HOYPOYHOE INIVIAHUPOBAHUE

7 KJIACC
KoanuecTBo 4acoB
Ne T
o/ eMa ypoka Beero KourtpoJabHbie

padoThI

Kommnsrorep — yHuBepcanbHOe
BBIYUCIIUTEIIBHOE YCTPOMCTBO,
paboTaroree mo mporpamme.
TexHuka 6€30MaCHOCTH U
mpaBuiia paboThl Ha
KOMITBIOTEpE

Hcropus u coBpeMeHHbIE
2 TEHJICHIIUU PA3BUTHS 1
KOMITBIOTEPOB

[IporpamMmmMHoe obecrieueHue
3 KommbioTepa. [IpaBoBas 1
OXpaHa MPOrpaMM U JTAaHHBIX

@aiinel ¥ nanku. OCHOBHbIE
4 oreparuu ¢ dainamu u 1
Mankamu
ApxuBanus JaHHBIX.
5 Hcnonp30BaHne nporpamm- 1
apXuBaTOpPOB
KomnbrotrepHbsie BUpYChI 1
aHTUBUPYCHBIE TIPOTPaAMMBI
Kommnsrorepnsie cetu. [Tonck
nHpopmanuu B cetu MHTEpHET

IIpakTHYeckue
padoTshI

JlaTa
U3y4eHus:

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE PECYPChI

https://m.edsoo.ru/6SEEBHIFV

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

https://m.edso0.ru/5IMOL014I

https://m.edsoo.ru/R5BIYWLHT

https://m.edsoo.ru/ZBVAPNQOJ3

https://m.edsoo.ru/XXZEEQBH9

https://m.edso0.ru/T1801C62S



https://m.edsoo.ru/6SEEBH9FV
https://m.edsoo.ru/7LAXEGTAP
https://m.edsoo.ru/5IMOL014I
https://m.edsoo.ru/R5BIYWLHT
https://m.edsoo.ru/ZBVAPNOJ3
https://m.edsoo.ru/XXZEEQBH9
https://m.edsoo.ru/TI80IC62S

10

11

12

13

14

15

16

17

CepBuCHl HHTEPHET-
KoMMyHUKanuii. CeTeBoi
stukeT. CTpareruu
0€3011acHOT0 MOBEICHUS B
HNutepnere

WNudopmanus u naHube
HNudopmManmoHHbIe POLECCh

Pa3znoobpaszue sS3bIK0B U
andasutoB. EcrecTBeHHbIE U
(dbopMaibHbIe S3bIKU

JIBOWYHBIH andaBwur.
[IpeobpaszoBanue mo60r0
andaBuTa K TBOUYHOMY

[IpencraBnenue qaHHBIX B
KOMIThIOTEPE KaK TEKCTOB B
JIBOUYHOM aJihaBUTE

Enununel usmepenus
nH(OPMAILIUY U CKOPOCTH
nepeaadn JaHHbIX

KoaupoBanue TeKCTOB.
PaBHOMEpHBIE 1
HEPABHOMEPHBIE KOJIbI
JlexoaupoBaHue COOOIICHHIA.
NndopmannonHsiii 00bEM
TEeKcTa

[udposoe npencrasienne
HCIIPEPBIBHBIX JaHHBIX

https://m.edso00.ru/3FOQX2074

https://m.edsoo.ru/QLLTKFAS80

https://m.edsoo.ru/R4AGZWVISY

https://m.edso00.ru/46DOC1IMQ1

https://m.edsoo.ru/DVHLTACXY

https://m.edsoo.ru/SDXNOD50A

https://m.edsoo.ru/LOHOGLHOU

https://m.edsoo.ru/VWHQ997FY

https://m.edsoo.ru/WFEBO90CC

https://m.eds00.ru/C74FZTZY9



https://m.edsoo.ru/3FOQX2QZ4
https://m.edsoo.ru/QLLTKFA80
https://m.edsoo.ru/R4GZWV9SY
https://m.edsoo.ru/46DOC1MQ1
https://m.edsoo.ru/DVHLTACX7
https://m.edsoo.ru/SDXN0D5OA
https://m.edsoo.ru/LOHOGLHOU
https://m.edsoo.ru/VWHQ997FY
https://m.edsoo.ru/WFEBO9OCC
https://m.edsoo.ru/C74FZTZY9

18

19

20

21

22

23

24

25

26

27

Konuposanue nisera. Onenka
nHpopMannoHHOTO 00BEMA
rpadU4ecKuX JaHHBIX IS
pacTpoBOro N300paskeHUs

Konuposanue 3Byka

Pe3epBHbIit ypok
«KonTponpHas pabota 1o
teme "[IpencraBnenue
uHpopmanun'»
TexkcToBble TOKYMEHTHI, UX
BBOJI U PEAAKTUPOBAHUE B
TEKCTOBOM IIPOLIECCOPE

CDOpMaTI/IpOBaHI/Ie TCKCTOBBIX
HAOKYMCHTOB

[TapameTpsl cTpaHULBI.
Crucku 1 Ta0InIEL

BcraBka HETEKCTOBBIX
00BEKTOB B TEKCTOBBIE
JIOKYMEHTBI

WuTennekryanbHble
BO3MOYKHOCTH COBPEMEHHBIX
cucteM 00paboOTKH TEKCTOB

O60061eHue 1
cUCTeMaTH3aInsI 3HaHUH 110
TeMe «TekcToBble
JOKYMEHTBD)

I'paduueckuit penakrop.
PactpoBeie pucynkn

https://m.eds00.ru/09JVVNY9Y

https://m.edsoo.ru/BLO8BUIHX

https://m.edsoo.ru/OCVNG5H1X

https://m.edsoo.ru/QR7MWEFE1XM

https://m.edso0.ru/G9RAK7D9D

https://m.edsoo.ru/USH2MSPYM

https://m.edsoo.ru/YSB7Z72F6

https://m.edsoo.ru/IGEUSOUF2

https://m.edsoo.ru/MWJID202KG

https://m.edsoo.ru/V9R4QAONI



https://m.edsoo.ru/09JVVNY9Y
https://m.edsoo.ru/BLQ8BUIHX
https://m.edsoo.ru/0CVNG5H1X
https://m.edsoo.ru/QR7MWF1XM
https://m.edsoo.ru/G9RAK7D9D
https://m.edsoo.ru/USH2MSPYM
https://m.edsoo.ru/YSB7Z72F6
https://m.edsoo.ru/IGEU8OUF2
https://m.edsoo.ru/MWJD202KG
https://m.edsoo.ru/V9R4QA0NI

28

29

30

31

32

33

34

Oneparuu pe1akTUPOBAHUS
rpaguYecKux 0ObEKTOB

BekTopnas rpaduka

O60061eHue u
cHCTEMaTHU3alvs 3HAaHHUH 110
teme «KomrprorepHas
rpadukay. [IpoBepounas
pabota / Bcepoccuiickas
poBepouHas paboTa

PesepBHblit ypok. O600611eHNE
M CUCTEMATH3aLMs 3HAHUH /
Bcepoccuiickas npoBepouHas
pabora

IloaroroBka
MYJIbTUMEANIHBIX
MpEe3EHTALNI
JloGaBneHue Ha Cllai

AYIAUOBHU3YAJIbHBIX JaHHBIX,
AHUMAIlU U TUIICPCCBIIIOK

O06001menue u
cHCTeMaTH3aIus 3HaHUH 110
Teme «MyJbTUMEUIHBIC
MPE3EHTALUN

OBIIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME

34

https://m.edsoo.ru/F6KD5QWOM

https://m.edso0.ru/RS9RGY59R

https://m.edsoo.ru/2B7RXLXYB

https://m.edsoo.ru/O3PMDI76P

https://m.edsoo.ru/EEKD5SOHO

https://m.edsoo.ru/EX0ZXANBG

https://m.edsoo.ru/IGOK35DD8



https://m.edsoo.ru/F6KD5QWOM
https://m.edsoo.ru/RS9RGY59R
https://m.edsoo.ru/2B7RXLXYB
https://m.edsoo.ru/O3PMDI76P
https://m.edsoo.ru/EEKD5SOHO
https://m.edsoo.ru/EX0ZXANBG
https://m.edsoo.ru/IGOK35DD8

8 KVIACC

Ne
n/n

10
11

Tema ypoka

Heno3ummonneie u
HO3UIIMOHHBIE CUCTEMBI
CUUCJICHUS

Pa3Bepuytas ¢popma 3anucu
qucna

JIBonuHas cucrema
cuucieHus. Apupmernyeckue
orepauuy B IBOUYHOU
CUCTEME CUMCIICHUS
BocemepuuHnas cucrema
CUYMCIICHUS
[ITecTHannarepuyHas cuctema

CUHCJICHUA

O06o061IEHNE U
CUCTEMATU3ALMS 3HAHUN 110
TeMe «CUCTEMBI CUUCTIEHUY

Jlornueckne BBICKA3bLIBAHUS

Jlormueckme OIcpannu «n»,
CKHUIIH», <HE»

OHpCIleJ'IeHI/IC HNCTUHHOCTHU
COCTaBHOI'O BbICKa3bIBaHUA

Ta0auie ICTUHHOCTH

Jlornyeckue 3J1eMeHThI

KoanuecTBo 4acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHust

JIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTejbHbIE pecypchl

https://m.edsoo.ru/OH168N1ING

https://m.edsoo.ru/OIXKRYJ1S

https://m.edsoo.ru/AMWF8SDE4Z

https://m.edso0.ru/3K4YL1TKU

https://m.edso0.ru/F6X7LQIXY

https://m.edso00.ru/232W830CB

https://m.eds00.ru/QGSRGFKDY

https://m.edsoo.ru/S4ARZCE5V

https://m.edsoo.ru/QKFMNWEFELY

https://m.edsoo.ru/QAAE7XDH3

https://m.edsoo0.ru/6CNEKHGME



https://m.edsoo.ru/0H168N1NG
https://m.edsoo.ru/OIXKRYJ1S
https://m.edsoo.ru/AMWF8DE4Z
https://m.edsoo.ru/3K4YL1TKU
https://m.edsoo.ru/F6X7LQJXY
https://m.edsoo.ru/232W83OCB
https://m.edsoo.ru/QGSRGFKDY
https://m.edsoo.ru/S4ARZCE5V
https://m.edsoo.ru/QKFMNWFLY
https://m.edsoo.ru/QAAE7XDH3
https://m.edsoo.ru/6CNEKHGME

12

13

14

15

16

17

18

19

20

KontponbHast pabora o Teme
«IIeMeHTEI MATEMaTHYECKOU
JIOTUKW

ITonsiTue anropurma.
Hcnonnaurenu anroputMoB

CBolicTBa airopuT™a.
CrniocoOsl 3anucu aaropurMa

AnropurMuyeckas
KOHCTPYKIIUS «CITICIOBAHUEY.
JIvHeHbIN anroput™

AnropurMuyeckas
KOHCTPYKIUS «BETBJICHUEY:
IIOJIHAsI U HETIOJIHAst (POPMBbI

AnropurMuyeckas
KOHCTPYKIUS «IIOBTOPEHUE

CDOpMaJ'IBHOG HUCITIOJTHCHUC
aJIropuTMa

Pa3paboTka HECTIOKHBIX
AITOPUTMOB C
UCTIOJIb30BaHUEM ITUKJIOB IS
yrpaBieHus: GopMaTbHBIMU
WCTIOTHUTENSIMU

Pa3paboTka HECTOXKHBIX
AJITOPUTMOB C
UCIIOJIb30BAHUEM ITMKIIOB U
BETBIICHUH JUTS yIIPABICHUS
bopmManbHBIMU
UCTIOTHUTEIISIMH

https://m.edsoo.ru/JZFVQ4V57

https://m.edsoo.ru/TIVJTTCAB

https://m.edsoo.ru/V4Y2MAATG

https://m.edsoo0.ru/D988TRC8V

https://m.edsoo.ru/XEVM28ZWT

https://m.edsoo.ru/U4U7XUT1H

https://m.edsoo.ru/QV6XREQW4

https://m.edsoo.ru/UEWNJTKA1

https://m.edsoo.ru/IAUXHLAQOQO



https://m.edsoo.ru/JZFVQ4V57
https://m.edsoo.ru/TJVJTTCAB
https://m.edsoo.ru/V4Y2MAATG
https://m.edsoo.ru/D988TRC8V
https://m.edsoo.ru/XEVM28ZWT
https://m.edsoo.ru/U4U7XUT1H
https://m.edsoo.ru/QV6XREQW4
https://m.edsoo.ru/UEWNJTKA1
https://m.edsoo.ru/1AUXHLAO0

21

22

23

24

25

26

27

28
29

30

31

BeinosiHeHUE anropuTMOB

0O0001EeHue n
cucTeMaTu3aIys 3HaHuM 110
Teme «VICTIOJTHUTEIN U
aJITOPUTMBI.
AnropurMuyecKue
KOHCTPYKIIUK

SI3BIK MpOrpaMMHUpPOBaHUS.
Cucrema nporpaMMUpOBaHUs

[Tepemennsie. Oneparop
MpUCBaNBaHUS

[IporpammupoBanue
JIMHENHBIX AJITOPUTMOB

Pa3zpaboTka nporpamm,
coJIepKaluX onepaTop
BETBJICHUS
Huanorosas oTiiagka
nporpamm

uki ¢ ycnoBuem
[{ukn ¢ nepeMeHHON

O06paboTka CHUMBOJIBHBIX
JTAHHBIX

0O00011eHne n
cHCTeMaTH3amus 3HaHUH 110
TeMe «SI3BIK
POTPaMMHUPOBAHUS)
[IpoBepounas pabota /

https://m.edso0.ru/50A9R13NF

https://m.edsoo.ru/DBR96AU59

https://m.edsoo.ru/VYYOSREH1

https://m.edso00.ru/QQ36SYH4V

https://m.edsoo.ru/5W74076S3

https://m.edsoo0.ru/UQ1S3BIVJ]

https://m.edsoo.ru/lAWI0O5NJ7

https://m.edsoo.ru/FY31SPT94

https://m.edsoo.ru/U6AHGB03K

https://m.edsoo.ru/\WXMKYQO7X

https://m.edso00.ru/QQQP3FNCD



https://m.edsoo.ru/5OA9R13NF
https://m.edsoo.ru/DBR96AU59
https://m.edsoo.ru/VYY0SREH1
https://m.edsoo.ru/QQ36SYH4V
https://m.edsoo.ru/5W74OZ6S3
https://m.edsoo.ru/UQ1S3BIVJ
https://m.edsoo.ru/IAWI05NJ7
https://m.edsoo.ru/FY31SPT94
https://m.edsoo.ru/U6AHGB03K
https://m.edsoo.ru/WXMKYQO7X
https://m.edsoo.ru/QQQP3FNCD

32

33

34

Bcepocculickas npoBepoyHas
pabora

PesepBHeIit ypok. O600ICHHE
Y CHUCTEMaTU3alus 3HAHUN U
YMEHUH 110 KypCy
uHpopmaTuku 8 kiacca /
Bcepoccuiickast mpoBepoyHas
pabora

AHanu3 alropuTMOB.
Ornpenenenrie BO3MOXKHBIX
pPe3yIIbTaTOB pabOTHI
aIropuTMa MpHU 3aJaHHOM
MHO>KECTBE BXOHBIX JTaHHBIX

AHaiu3 alropuTMOB.
Ornpenenenre BO3MOXKHBIX
BXOJIHBIX JaHHBIX,
HNPUBOASILIMX K JAHHOMY
pe3yabTary

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

34

https://m.edsoo.ru/VI701RLPK

https://m.edsoo.ru/OHBV45L LN

https://m.edsoo.ru/71\W3GZ5A8



https://m.edsoo.ru/VI701RLPK
https://m.edsoo.ru/0HBV45LLN
https://m.edsoo.ru/71W3GZ5A8

9 KJIACC

Ne
n/n

KoaunuecTBO 4acoB

Tema ypoka KonTposabubie
Bcero
padoThI

I'moGanbhas cets MHTEpHET.

IP-anpeca y3noB. bonbine 1
JTAaHHBIC

NudopmanmonHas 1
0e30MacHOCTb

Yyer noHsTHs 00
nH(pOpMaITMOHHOM
0€30MacHOCTH MPH CO3TaHUU
KOMIUIEKCHBIX
WH(pOPMAIMOHHBIX 0OBEKTOB B
BHJI€ BEO-CTPAHUI]

Bunbl 1eATeNBbHOCTH B CETH
HNHurepHer

O06na4vHble TEXHOJIOTHH.
Hcnonn3oBanne oHIalH-
oduca st pazpaboTKu
JIOKYMEHTOB

0O0001eHue 1
cucTeMaTH3aIus 3HaHUH 110
TeMaM «I JTo0ambHas ceTh
WHuTepHeT u cTpateruu
0e30I1acHOTO MTOBEICHUS B
Hel», «PaboTa B

IIpakTHYeckue
padoThI

JlaTa
H3y4eHust

JIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTesbHbIe pecypchl

https://m.edsoo.ru/UB3JKBQYM

https://m.edsoo.ru/303AH11JB

https://m.edsoo.ru/5SEZUEI6XI

https://m.edsoo.ru/9H98AEQG5

https://m.edsoo.ru/RDLTKDIEY

https://m.edsoo.ru/A65FGDKCH



https://m.edsoo.ru/UB3JKBQYM
https://m.edsoo.ru/3O3AH1IJB
https://m.edsoo.ru/5EZUEI6XI
https://m.edsoo.ru/9H98AEQG5
https://m.edsoo.ru/RDLTKDIEY
https://m.edsoo.ru/A65FGDKCH

10

11

12

13

14

15

UH(POPMALIMOHHOM
IPOCTPAHCTBE»

Moaenu 1 MOJETUPOBAHHUE.
Knaccudukanuu moeneit

Tabnuuyasle MOIeIN

Pa3zpaboTtka ogqHOTAOMIMIHON
0a3nl manHbIX. CocTaBiIeHHE
3aMpocoB K 0a3e JaHHbBIX

I'pad. Becosas matpuna
rpada. JlnmuHa myTH MeX Ty
BepIIMHaMU Tpada.
Brrunciienue konuyecta
nyTel B HaIPaBJIEHHOM
aIUKINYecKoM rpade

Hepero. [lepebop BapruaHTOB ¢
TIOMOIIIBIO IepeBa

Maremarnueckoe
MOJEIUPOBAHUE

OTanbl KOMIIBIOTEPHOTO
MOJIETTUPOBAHUS

0O0001eHue n
CUCTEeMAaTH3aIHs 3HAHWM.
KonTponbHas padora no teme
«MoaenrpoBaHue Kak METO]I
MTO3HAHM

PazOuenne 3amaun Ha
noa3agaun. CocTaBiacHUE
JITOPUTMOB U MIPOTPAMM C

https://m.edsoo.ru/1I0LAY40SD

https://m.edsoo.ru/9RVCHEG649

https://m.edsoo.ru/OCHZCHMZ8

https://m.edsoo.ru/QAZPCFUJW

https://m.edsoo.ru/FJI9Y8V4P

https://m.edsoo.ru/OPNCB5LUY

https://m.edsoo.ru/JCU2XL56Q

https://m.edsoo.ru/OLM7SHO33

https://m.edso00.ru/8XJXNF806



https://m.edsoo.ru/10LAY4OSD
https://m.edsoo.ru/9RVCHE649
https://m.edsoo.ru/OCHZCHMZ8
https://m.edsoo.ru/QAZPCFUJW
https://m.edsoo.ru/FJI9Y8V4P
https://m.edsoo.ru/0PNCB5LUY
https://m.edsoo.ru/JCU2XL56Q
https://m.edsoo.ru/OLM7SHO33
https://m.edsoo.ru/8XJXNF8O6

16

17

18
19

20

21

22

23

24

25

26

HCIIOJIb30BaHUEM BETBJICHHUH,
LMKJIOB ¥ BCIIOMOTaTeIbHBIX
aJrOPUTMOB

OnHoMEpHBIE MACCHBBI

TumoBkIe aTOPUTMBI
00pabOTKH MacCHUBOB

CopTtupoBka MaccuBa
O06paboTka MoToKa JaHHBIX

O0o0061IeHNE U
cUCTEMAaTU3aIUs 3HAHWN.
KonrpossHas pabora 1mo reme
«Pa3paboTka aaropuTMOB U
IporpaMm»

VYupasnenue. Cursai.
OO0patHas CBs3b

PoGoTtusupoBaHHbIE CUCTEMBI

DOneKTpOHHbIE Ta0MUIIbI. TUTIBI
JTAHHBIX B sYeHKax
AIEKTPOHHOU TaOIUIIBI

PenaktupoBanue u
dbopMaTupoBaHue TaOIHII

Berpoennslie GyHKIMH U151
MIOVCKa MaKCHMYyMa,
MUHHMYMa, CYMMBI 1
CpemHero apuPpMeTHIECKOTO
CoprupoBka u punbTpanus
JTAHHBIX B BBIJCIICHHOM
Jrara3oHe

https://m.edsoo.ru/V33JL9Y4L

https://m.edsoo.ru/K4EJDMDMJ

https://m.edsoo.ru/FNHKT7K36

https://m.edsoo.ru/SHXYWDUNR

https://m.edso00.ru/8Y1M9GX30Q

https://m.edso0.ru/L9TRK1VTO

https://m.edsoo.ru/MH57R1W1B

https://m.edsoo0.ru/4516 A0A16

https://m.edsoo.ru/TMK6TCIBL

https://m.edsoo.ru/4VFQO1JSL

https://m.edsoo.ru/4YJJIOW27



https://m.edsoo.ru/V33JL9Y4L
https://m.edsoo.ru/K4EJDMDMJ
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MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJIBHON
ITPOI'PAMMBbI

7 KIIACC
Kon . .
IIpoBepsiemble npeMeTHbIE Pe3yJIbTAThI 0CBOCHHSI OCHOBHOI 00pa30BaTe/IbHOI NIPOrpaMMbl OCHOBHOT'O
MPOBEPIEMOTO 0011ero o6pa3oBaHus
pe3yJbTara
1 [To Teme «l{udpoBasi r(paMOTHOCTHY
11 [TosicHATH Ha pUMEpPaxX CMBICT HOHATHH «WH(bOpMaLH», «KAHPOPMALMOHHBIA MPOLIEcC», «00paboTKa HH(POPMAIUNY,
' «XpaHeHHe HHPOpMaLUNY, «IIepeada HHGOpMaum»
1 [TprBOANTE MpUMEPHI COBPEMEHHBIX YCTPOMCTB XpaHEHHUs U Mepeiaud nHPOpMalui, CPaBHUBATh UX KOJINYECTBEHHbIE
' XapaKTepUCTUKU
13 [TosryuaTs ¥ UCHIOIB30BaTh HH(POPMALIHIO O XapaKTEPUCTUKAX MEPCOHATIBHOTO KOMITBIOTEPA U €r0 OCHOBHBIX 3JIEMEHTaxX
' (mporeccop, onepaTuBHas MaMsATh, JOJATOBPEMEHHAs aMsTh, yCTPOICTBa BBO/1a-BbIBOAA)
14 COOTHOCUTH XapaKTEPUCTUKN KOMIIBIOTEPA € 33Ja4aMH, PEIIAEMbIMU C €r0 IOMOILBIO
L5 OpueHTHPOBATHCS B UEPAPXUIECKOM CTPYKTYpE (pailioBOi cucTeMBbI (3aUCHIBATh MOJHOE UM (aiiia (kaTajiora), myTh
' K (haiury (KaTajory) no UMereMycsi OUCaHUI0 (HailIoBOM CTPYKTYpPbl HEKOTOPOT'O MH(POPMAITMOHHOTO HOCUTEIIS)
PaGortath ¢ aiioBoil cuCTeMOil MEepPCOHATBLHOIO KOMIIBIOTEpPA C MCIOJIB30BaHMEM Tpaduueckoro uHTEpdeiica:
1.6 co3/aBaTh (KOMUPOBATh, IEpEMEIIaTh, IEPEUMEHOBBIBATh, YIAIATh U apXUBUPOBATH (hailiibl U KaTajloru, UCIOIb30BaTh

AHTUBHUPYCHYIO IPOTPAMMY)



1.7

1.8
1.9

1.10

1.11

2.1

2.2

2.3

3.1

8 KUIIACC

Uckats nundopmaruio B UaTepHEeTE (B TOM YHCIIC 1O KIIFOYEBBIM CJIOBAM, 10 M300paXKEHUI0), KPUTUUECKH OTHOCUTHCS
K HaliJieHHOW WH(OpMAIMH, OCO3HABATH OIMACHOCTH JUIS JIMYHOCTH M OOIIECTBAa PACHpPOCTPAHEHUS BPEIOHOCHOM

uH(pOpMaIlMU, B TOM YHUCIIE SKCTPEMUCTCKOTO U TEPPOPUCTHUECKOTO XapaKTepa
[Tonumate CTPYKTYpY aJipecoB BeO-pecypcoB
Hcnonp30BaTh COBpEMEHHBIE CEPBUCH MHTEPHET-KOMMYHUKALIUN

Cobmronate TpeboBaHUs 0€30MaCHOM IKCIUTyaTallui TEXHUUECKUX CPEICTB HH(POPMAITMOHHBIX 1 KOMMYHUKAITMOHHBIX
TEXHOJIOTHI, COONI0aTh CeTeBOM JTHKET, 0a30Bble HOPMbI MHGOPMAIMOHHONW STHKM U MpaBa MpH padoTe C

IIPUJIOKEHUSIMU Ha JIF0OBIX ycTpolicTBax U B IHTepHeTe, BBIOMpaTh O0e301acHble CTPATErnU MTOBEACHUS B CETU

[TpumeHsTh METOABI TPOGWIAKTUKA HETATHBHOTO BIMSHUS CPEACTB WH(POPMALMOHHBIX M KOMMYHHUKAIIMOHHBIX

TEXHOJIOTHH Ha 300POBLE IMOJIB30BATCIIA
ITo Teme «TeOpeTI/I‘ICCKI/Ie OCHOBBI I/IH(l)OpMaTI/IKI/I»

KOI[I/IpOBaTb H JCKOAUPOBATH COO6H.I€HI/I$I 10 3aJlaHHbIM IIpaBUJIaM, JACMOHCTPHUPOBATH IMOHHMMAaHHUC OCHOBHBIX

NPUHIIAIIOB KOJUPOBAHUS HHPOPMAIMU PA3IMIHON IPUPOJIBI (TEKCTOBOM, rpauuecKoil, ayano-)

CpaBHUBaTh UIMHBI COOOIEHUM, 3alMCaHHBIX B pPa3IMUHBIX aj(aBUTaX, ONEPUPOBATH EIUHUIAMH H3MEPEHUS

UH(POPMALMOHHOTO 00bEMA U CKOPOCTH Mepeiaun JaHHbIX
OneHuBaTh U CpaBHUBATh pa3MepPbl TEKCTOBBIX, T'pauueCcKuX, 3BYKOBbIX (haiijioB U BUeO]ailioB
ITo Teme «MHpOpMaLIIOHHBIE TEXHOJIOTHI

IIpencraBisaTe pe3ynbTaThl CBOEH JEATEIBHOCTH B BHJIE€ CTPYKTYPHPOBAHHBIX HIUIFOCTPUPOBAHHBIX JOKYMEHTOB,

MYJIbTUMEIUNHBIX MPE3CHTALIUN



Kon
NpoBepsaAEeMOro
pe3yJbTara

1
11

1.2

13

14

2.1

2.2

2.3

2.4

2.5

2.6

IIpoBepsiemble MpeIMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI 00pa30BaTe/IbHOI MPOrpaMMbl OCHOBHOTI'O
0011ero 00pa3oBaHus

ITo reme «Teopernyeckue OCHOBBI HH(OPMATUKI»
[TosicuaTh Ha MpUMepax pazIuyus MEXIy MO3UIIMOHHBIMU U HEMO3ULIMOHHBIMHU CUCTEMaMU CUHCIICHHS

3anuceiBaTh U CcpaBHMBaTh Lieable yucia oT 0 g0 1024 B pa3nuyHbIX MO3ULMOHHBIX CHCTEMAaxX CUMCIEHHA (C

OCHOBaHHSMU 2, 8, 16), BBIMOIHATE apudMETHYECKHUE OTIepaliui HaJ HUMHU
PackpbIBaTh CMBICI TOHITHI «BBICKA3bIBAHHEY, «JIOTHUECKAs ONEPALIU, «IOTMUECKOE BBIPAXKEHUE»

3anuceIBaTh JTOTMYECKHUE BBIPpAXXCHHA C HCIIOJB30BAHUCM AW3BbIOHKIHWH, KOHBIOHKIHMK W OTPULAHHA, OIIPCACIIATDH
HCTUHHOCTD JIOTHYCCKUX BI)Ipa)KeHI/Iﬁ, €CJIM U3BCCTHLI 3HAUYCHUA UCTUHHOCTH BXOAAIIUX B HET'O ICPEMECHHBIX, CTPOUTDH

TaOJIULIBI HCTUHHOCTHU JUIS JIOTHYECKHUX BBIPAKCHHIA
[To TemMe «ANTOPUTMBI U IPOTPAMMHUPOBAHUE)

PaCKprBaTI) CMBICJI TOHATHH «HUCHOJHUTCIIb», KAJITOPUTM», KIIpOrpamMmay, IOHUMaA pasHULly MCIKIAY yHOTp€6JIeHI/IeM

3THX TEPMHHOB B OOBIIEHHON peuH U B MH(OpMaTHKe
OnuchIBaTh aITOPUTM PELICHUS 337jauil pa3IMYHBIMHU CII0COOaMU, B TOM YHCJIe B BUJE OJIOK-CXEMBI

COCTaBJ'IHTL, BBIITOJIHATE BPYYHYIO 1 HA KOMIIBIOTEPEC HECIIOKHBIC aJITOPUTMBI C UCITOJIB30BAHUEM BETBJICHUU U ITUKJIOB

AJIg yOnpaBJICHUS UCIIOJTHHUTCIIAMHA

Hcnonp30BaTh KOHCTAHTHEI H MNEPEMCHHBIC PA3JIMYHBIX THUIIOB (‘II/ICJ'IOBBIX, JJOTNYE€CKHUX, CI/IMBOJ'II)HBIX), a TaK¥XKeE

COACPIKAIINEC UX BBIPAKCHUS, UCIIOJIb30BATH OIICPATOP NMPHUCBABAHUSA
Hcnonn3oBaTh npu pa3pa60TKe nporpamm JIOTHYCCKUC 3HAYCHU, OTICpAllUN U BBIPpAKCHHA C HUMHA

AHaJ'II/I3I/IpOBaTI) IPCAJTOKCHHBIC AJITOPUTMBI, B TOM YUCJIC OIPECACIIATh, KAKUE PE3YIbTAaThl BO3MOXKHBI IIPU 3aJaHHOM

MHO>KECTBE UCXOHBIX 3HAUCHUMN



2.7

9 KIIACCA

Kon
MPOBEPAEMOro
pe3yjabTara

1

11

1.2

13

14

Co31aBath M OTJI&KHBATh MPOTPaMMBbI Ha OJHOM M3 sI3bIKOB mporpammupoBanus (Python, C++, ITackans, Java, C#,
[konbHBI ANTOPUTMUYECKUH SI3BIK), peamu3ylolue HECIOXKHBIE alTOpPUTMbI O0paOOTKM YHCIOBBIX JAaHHBIX C
UCIIOJIb30BAHNUEM LIMKJIOB M BETBJICHMI, B TOM YMCJIE PEAIN3YIOLIUE ITPOBEPKY AECIUMOCTH OJHOTO LEJIOro YMcia Ha

Apyroe, MPOBEPKY HATypabHOTO YHCIa HA MPOCTOTY, BRIACIEHUS IU(P U3 HATYpaTbHOTO YHCIIA

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHUS OCHOBHOI 00pa30oBaTe/ibHOI NPOrpaMMbl OCHOBHOT'O
0o01ero oopazoBaHus

[To reme «l{udpoBasi rpaMOTHOCTHY

Vcnonb30BaTh COBPEMEHHbBIE HHTEPHET-CEPBUCHI (B TOM YHCIIE KOMMYHHUKAI[MOHHBIE CEPBUCHI, 00JIaUHbIE XPaHUIIUILA
TAHHBIX, OHJIAHH-TIPOrpaMMbI (TEKCTOBbIE M TpadUyecKue pedaKTOpbl, Cpelasl pa3paboTKh) B Y4eOHOH W

MOBCEIHEBHOM JIEITEILHOCTU

[IpuBoaUTE TpPUMEPHI HUCIONB30BAHUS TeOMH(GOPMAIIMOHHBIX CEPBHCOB, CEPBHCOB T'OCYIapCTBEHHBIX YCIYT,

O6p830BaTCJ'ILHBIX CCPBUCOB I/IHTepHCTa B y‘le6H0fI 1 IOBCEIHEBHOM ACATEIbHOCTH

Hcnonp30BaTh pa3avyHble CPEJICTBA 3alUTHl OT BPEIOHOCHOTO MPOrPaMMHOI0 O0ecledeHus, 3alluilaTh
MEPCOHANBbHYI0 MH(POPMAIUIO OT HECAaHKIMOHMPOBAHHOIO JOCTYIA M €ro MOCIEACTBHM (pas3rialleHus, MOIMEHBI,
yTpaThbl JaHHbBIX) C YI4ETOM OCHOBHBIX TE€XHOJOTHUECKUX U COLMATbHO-TICHXOJIOIMYECKHX aCleKTOB MCIOIb30BAHUS
cetu MHTepHer (cereBass aHOHUMHOCTb, IU(POBOI clied, ayTEeHTUYHOCTh CYOBEKTOB MU PECYPCOB, OMACHOCTH

BPEIOHOCHOTO KO/a)

Pacno3HaBaTh HOIBITKH U NpeaAynpeKaarb BOBJICUCHUC cebs u OKpYXKarmuxX B ACCTPYKTUBHBLIC U KPHUMUHAJIbHBIC

(OpMBI ceTeBOIl aKTUBHOCTH (B TOM 4HCIIe KHOEPOYIUIUHT, (PUILIKHT)



2.1

2.2

3.1

3.2

4.1

4.2

4.3

ITo Teme «TeopeTrdeckue 0CHOBBI HH(DOPMATUKID

PaCKpBIBaTB CMBICJT TIOHSTHM «MOACIb», «KMOACITIUPOBAHUC), ONIPCACIIATE BHbI MO,Z[eJ'Ief/'I, OLCHUBATh aICKBAaTHOCTh

MOJIENIA MOJICTTUPYEMOMY OOBEKTY H LIEJISIM MOJEIIMPOBAHUS

Hcnonb3oBark rpadpl U AepeBbs ISl MOJCIUPOBAHHS CHCTEM CETEBOM M HEPAPXUYECKOW CTPYKTYpPBI, HAXOIUTH
KpaTyalimui nyTh B rpade

[To Teme «ANTOPUTMBI U TPOTrPAMMHUPOBAHHEY

Pa30uBath 3ala4i Ha MoJA3agavu, COCTAaBJIATH, BBIIIOJHATL BPYYHYHO U Ha KOMIIBIOTCPEC HCCIIOKHBIC aJITOPUTMBI C

HUCIIOJIBb30BaHUECM BeTBHCHHfI, HOUKIJIOB U BCIIOMOTI'aTCJIbHBIX AJITOPUTMOB JI1 YIIPABJIICHUA UCIIOJIHUTCIIAMUA

CocTaBnaTh W OTJQXHUBATh MPOrPAMMBbl, PEATU3YIOIIME THUIIOBBIE AJITOPUTMBI  OOpabOTKHM  YHMCIOBBIX
MOCJIEIOBATEILHOCTEN WM OJHOMEPHBIX YHMCJIOBBIX MACCHUBOB (IMIOMCK MaKCHMyMOB, MUHUMYMOB, CYMMBbI WJIH
KOJIMYECTBA SJIEMEHTOB C 33J[aHHBIMH CBOMCTBAMHK) Ha OJTHOM U3 sI3bIKOB TiporpammupoBanus (Python, C++, TTackais,

Java, C#, llIkonbHBI ANropuTMHUYeCKHiA SI3BIK)

ITo Teme «MHPOPMAITMOHHBIC TEXHOJIOTHI

Bri6upats crioco0 mpeacTaBlieHHs] TaHHBIX B COOTBETCTBUU C TOCTABJICHHOW 3adaued (TaOJUIIbl, CXeMbl, TpaduKu,
JarpamMmbl) C UCIIOJIb30BAHUEM COOTBETCTBYIOIIMX MPOrPAMMHBIX CPEJCTB 00paOOTKH TaHHBIX

Hcnonp30Bath 35I€KTPOHHBIE TAOIHIIBI 111 00paOOTKH, aHAIN3a M BU3YyaJTU3allMi YUCIOBBIX JAHHBIX, B TOM YHUCIE C
BBIIETICHUEM JTMana3oHa TaOIHIIbl ¥ YIOPSAOYMBAaHUEM (COPTUPOBKOIA) €ro 3JIEMEHTOB

CoznaBaTh W MPUMEHSATH B JJEKTPOHHBIX Tabmuuax (OpMynbl AJis pacy€ToB C HCIOJNb30BAHHEM BCTPOCHHBIX
apudmernyeckux (QyHKUMHA (CyMMHpOBaHME U MOJACYET 3HAYEHHI, OTBEUAIOUIMX 33JaHHOMY YCJIOBHUIO, CpEIHEe
apudmeTnyeckoe, MOUCK MaAaKCUMAIbHOTO U MUHUMAJIBHOTO 3HAYEHHUs ), aOCOTIOTHOM, OTHOCUTENHHOM, CMEIIaHHON

ajpecarnuu



4.4

Hcmons3oBaTh SJICKTPOHHBIC Ta6J'II/II_U>I AJI1 YUCJIICHHOI'0 MOJCIHMPOBAHHA B IIPOCTHIX 3agadax M3 Pa3HbIX y‘le6HBIX

MPEIMETOB



ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

7 KIIACC

Kon

11

1.2

1.3

14

1.5

IIpoBepsieMblii 3JIeMeHT coAepPKAHUA

[udposast rpaMOTHOCTH

KommnbroTep — yHHBEpCaIbHOE BBIYHCIUTEIBHOE YCTPOHCTBO, paboTaromiee o mporpaMMe. THUIIBI KOMITBIOTEPOB: TIEPCOHAIBHBIC
KOMITBIOTEPBI, BCTPOCHHBIE KOMITBIOTEPHI, CYIIEPKOMIBIOTEPbl. MoOMIbHBIE ycTpoiicTBa. TexHuka 0e30macHOCTH M MpaBuiia

paboTHI Ha KOMITBIOTEPE

OCHOBHBIE KOMITOHEHTBI KOMIIBIOTCpAa U UX HA3HAYCHHUC. HpOHCCCOp. OHepaTI/IBHaSI Hu JOJIIrOBpCMCHHAA IMaMATh. yCTpOﬁCTBa

BBO/Ia ¥ BbIBOJIa. CEHCOPHBIN BBOJI, TaTYUKA MOOMIIBHBIX YCTPOWCTB, CPENICTBA OMOMETPUIECKON ayTeHTU(DUKAITIH

Wcrtopusi pa3BUTHs KOMIBIOTEPOB M IporpaMMHOro obecrneueHus. Iloxonenuss kommnbroTepoB. COBpEeMEHHbIE TEHICHIMU
pasButusa kommnbroTepoB. CynepkoMmnbrorepsl. [lapamnensusie BbranciaeHus. llepconanbHbiii komnbroTep. [Ipouneccop u ero
XapaKTepUCTUKHU (TaKTOBasl 4acToTa, pa3psAHOocTh). OmepaTuBHas mamMATh. [lonroBpemMeHHas mamsTh. YCTpOMCTBa BBOJAA U
BbIBOZIa. OOBEM XpaHUMBIX JAHHBIX (ONEpaTHBHAs MaMsITh KOMIIBIOTEpPA, >KECTKUH AMCK M TBEPAOTENbHBI HAKOMMTEINb,

MIOCTOSIHHAS TaMATh cMapT(HOHA) U CKOPOCTh JTOCTYyMA JUIsl pa3IMYHbIX BUJIOB HOCUTENEH

[IporpamMmmMHoe obecrieuenue kommbioTepa. [Ipukinaanoe nporpammuoe odecnieuenre. CucTeMHOE IPOrpaMMHOE 0OecIieYeHHE.
Cuctemsl nporpamMupoBanus. IIpaBoBas oxpaHa mporpaMM M JaHHBIX. becrmiaTHble M yCIOBHO-OECIIaTHBIE MPOTPAMMBI.

CBoOoaHOE TporpaMMHOE o0ecIieueHne

@aiinel 1 nanku (karanoru). Tunsl ¢aitnoB. CBoiicTBa (aiinoB. XapakTepHble pa3Mepsl (aillioB pa3InyHbIX TUIIOB (CTpaHUIIA

TCKCTA, 3JICKTPOHHAA KHUTA, (I)OTOl"pa(I)I/ISI, 3aIllMCh IICCHU, BUACOKIIHNII, HOHHOMCTpa)KHBIﬁ (I)I/IJ'IBM)



1.6

1.7

1.8
1.9

1.10

1.11

1.12

2.1

2.2

2.3

2.4
2.5

[Tpunnune! noctpoeHus dannoBeix cucteM. [TomHoe ums daiina (manku, karanora). [Iyts k daitny (manke, karaaory)

QaitnoBslil MeHemkep. Pabota ¢ daiinamu 1 mankamu (karajgoramu): co3JlaHue, KOMUPOBaHUE, epeMellIeHre, TIepenMEHOBaHHE

U ynanenue ¢aitnoB u nanok (katanoros). [Touck ¢aiiyioB cpecTBaMu ONepanoOHHON CUCTEMBI
ApxuBanus JaHHBIX. Vcrionb3oBaHKe IPOrpaMM-apX1uBaTopoB
KomM1brotepHsie BUPYCHI U ApyTrU€ BPEIOHOCHBIE porpamMmsl. [IporpaMmel Ui 3aIUTEL OT BUPYCOB

O6benHeHne KoMITbIOTEPOB B ceTh. CeTb MHTepHET. Beb-cTpanuiia, BeO-caiit. CTpykTypa aapecoB BeO-pecypcoB. bpaysep.
[TouckoBeie cuctembl. [louck wH(pOpMANMKM TO KIOYEBBIM CJIOBaM U MO H300paxeHwto. JlocToBepHOCTH WH(pOpMAIUH,

HOHy‘lGHHOﬁ nu3 I/IHTepHeTa
COBpeMeHHHe CCPBUCHI I/IHTepHeT-KOMMYHI/IKaI_II/Iﬁ

CereBoil 3THKET, 0a30BbIE HOPMBI HHPOPMAIIMOHHOI 3TUKHM U TpaBa mpu padote B cetu MuTtepHer. CTpareruu 6e30MacHOrO

noseneHus B MIuTtepuere

Teopernueckue 0OCHOBBI HH(OPMATHKH

Wudopmanus — OJHO U3 OCHOBHBIX IOHSATHH COBpEMEHHOH Hayku. MHMopMamusi Kak CBEICHUS, MpEIHA3HAYCHHBIC IS
BOCIPUATHS YEJIOBEKOM, U HH(OpMaLIKs KaK JaHHbIE, KOTOPhIE MOTYT OBITh 00pabOTaHbl aBTOMAaTU3UPOBAHHOM cHCTEMOM
JIMCKPETHOCTh JTaHHBIX. BO3MOXKHOCTh OMMCAHMSI HENPEPHIBHBIX OOBEKTOB U MPOLIECCOB C MOMOIIBIO JTUCKPETHBIX JIaHHBIX.
WHudopmanroHHbIe MPOLECCHl — MPOLIECCHI, CBA3aHHbIE C XpaHEHUEM, IPeoOpa3oBaHUEM U Tepeadeld JaHHBIX

CumBoin. Andasut. MomHocTs andasura. PazHooOpasue s3bIkoB U andautoB. EcTecTBeHHbIe U (popManibHbIE A3bIKH. AJ(aBUT
TEKCTOB Ha PYCCKOM si3bIke. J[BonuHbIl andaBuT. KoamuecTBO BCEBO3ZMOXKHBIX CJIOB (KOAOBBIX KOMOMHAIMN) (PMKCUPOBAHHOMN
JUTUHBI B 1BoM4HOM anaBute. [IpeobpasoBanue modoro andasura kK ABoMyHOMY. KoanyecTBO pa3nuyuHbIX CIOB (PUKCHPOBAHHON
JUTMHBI B aliaBUTE ONpeIeEHHON MOIITHOCTH

KoaupoBanue ciMBOI0B OHOTO andaBuTa ¢ MOMOLIbIO KOJAOBBIX CJIOB B IpyroM aidasure, KoAoBas TabinLa, 1e€KOJUPOBaHUE

JIBomunsIii ko1 [IpencraBienne JaHHBIX B KOMIIBIOTEPE KaK TEKCTOB B IBONYHOM alihaBUTE



2.6

2.7

2.8

2.9

2.10

211

3.1
3.2

3.3

3.4

3.5

Nudopmannonnbiii 00bEM MaHHBIX. BUT — MUHUManbHaAs €AWMHHUIIA KOJIMYECTBAa MH(POpMAIMK — ABOWYHBIA pa3psia. baiir,

KUI00aiT, MmeradaiT, rurabant
CKOpOCTb Tepeauu JaHHbIX. EXUHUIIBI CKOPOCTH Tiepeauu TaHHbIX. VckaxkeHnue nHopMaIiu nmpu nepeaaye

KomupoBanue texctoB. PaBHomepHnsiii koa. Hepasaomepnsiii kon. Konuposka ASCIIl. Bocemubutabie koauposku. Ilonstre o
komupoBkax UNICODE. JlekomupoBaHue COOOIICHWH C HCIOJIL30BAaHHEM PABHOMEPHOTO W HEPaBHOMEPHOTO KOja.

WNudopmanroHHblil 00bEM TEKCTa

Oob1ee npezacrasienre o HU(GPOBOM MPeICTaBICHUH ayIMOBU3YAIbHBIX U APYTUX HENPEPhIBHBIX AaHHbIX. KoaupoBaHue 1BeTa.

[BetoBbie Moaenu. Moaens RGB. ['mybuna xoauposanus. [Tanutpa

PactpoBoe u BekTopHOe npescTaBienue nzodpaxennii. [Tukcens. OneHka THPOPMAIMOHHOTO 00bEMa rpaMIeCKUX JAHHBIX IS

pacTpoBOro U300paskeHus

KO,I[I/IpOBaHI/Ie 3BYKa. Pa3p${,I[HOCTb H 4acToTa AOUCKPCTH3AlUU. KomnuecTBO KaHAJIOB 3aImucH. OI_[CHKa KOJIMYCCTBCHHBIX

[1apaMEeTPOB, CBSA3aHHBIX C MIPE/ICTABICHUEM U XpPaHEHUEM 3BYKOBBIX (aiiioB

WudpopmanroHHbIe TEXHOIOTHH

TekcToBbIEC TOKYMEHTBI U HX CTPYKTYPHBIC JJIEMEHTHI (CTpaHHIIa, ad3all, CTpoKa, CII0BO, CHMBOJI)

TexcToBbIil polIecCOp — MHCTPYMEHT CO3J/IaHMsl, peJaKTUpOBaHUs U popMaTupoBaHus TekcToB. [IpaBuna Habopa Tekcta

PenaktupoBanue tekcta. CpoiictBa cumBosioB. pudrt. Tunsl mpudroB (pybiensle, ¢ 3acedkamMy, MOHOUIMPUHHBIE).
[TonyxupHoe u KypcuBHOe HauepTanue. CBoiicTBa a03aleB: TpaHUIlbl, A03aI[HBIA OTCTYI, HHTEpPBaJ, BhlpaBHUBaHUE. CTHIIEBOE

¢dbopmatupoBaHue

CrpykTypHrpoBaHue HHPOPMAIIUH ¢ TOMOIIbIO CIIUCKOB M Tabiaui. MHOroypoBHeBsle cicku. Jlo6aBiaeHne TabnuIl B TEKCTOBBIE
JIOKYMEHTBI

BceraBka m3obOpaxkeHuil B TEKCTOBBbIE NOKyMEHThl. OOTekaHue H300pakeHUM TEKCTOM. BKIlOueHHe B TEKCTOBBIM JIOKYMEHT

auarpamm 1 opmyi
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3.7

3.8

3.9

3.10

3.11

3.12
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Kon

1

11

1.2

1.3

[TapameTpsl cTpaHULIbl, HyMepalus cTpaHull. Jlo6aBieHne B TOKYMEHT KOJIOHTUTYJIOB, CChUTOK

HpOBepKa IMpaBOIIMUCaHUs. PaccranoBka IIEPCHOCOB. I'omocoBoit BBOJ TCKCTA. OnTrueckoe paciio3HaBaHUEC TCKCTA.

Kommnsrotepnsiit nmepeso. Vicnonbp3oBanue cepBucoB cetu MHTEpHET 17151 00paboTKu TeKkcTa
3HAaKOMCTBO C rpau4eckuMu peaakTopamu. PactpoBsie pucynku. Vcrnonb3oBanue rpaduyeckux NpUMHTHBOB

Onepatun penakTupoBaHus rpaduueckux 00bEKTOB, B TOM YHcie IU(POBbIX GoTorpaduii: I3MEHEHHe pa3Mepa, 00pe3Ka, HOBOPOT,

OTpaXkeHue, padbota ¢ 00s1acTIMU (BbIIEIEHNE, KOMPOBAHUE, 3aIMBKA [IBETOM), KOPPEKLIUS LIBETA, SIPKOCTH U KOHTPACTHOCTH

Bekropnas rpaduka. Co3nanue BEeKTOPHBIX PUCYHKOB BCTPOSHHBIMHU CPEACTBAMH TEKCTOBOTO IMPOLIECCOPA WITH IPYTUX TPOTPaMM

(npunoxenwuii). JlobaBieHre BEKTOPHBIX PUCYHKOB B JJOKYMEHTBI

[ToaroroBka MynbTUMeIUITHBIX npe3eHTanuil. Cnaiin. JlobaBneHue Ha ciaiin Tekcra U n3oOpaxkeHuid. Pabora ¢ HECKOIBKUMHU

clalgaMu

JloGaBrieHne Ha ciaiig ayIMoBU3yalbHbIX JaHHBIX. AHUMAIUS. [ UIepcChUIKN

HpOBepﬂeM bl 3JIEeMEHT coacpkaHus

TeopeTnueckre 0CHOBbI HHPOPMATHKU

Hemno3umnmonnsie u mo3uIMOHHBIE CHCTeMBbI cuncienus. Andasut. OcnoBanue. Pazsépuytas hopma 3anucu yucna. [lepeBos B

ACCATUYHYIO CUCTCMY YUCCII, 3allUCAHHBIX B APYI'UX CUCTEMAX CUUCIICHUA

Pumckas cucrema cuucieHus

I[BOPI‘IHEUI cucreéMa CYMCICHUA. HepeBo;[ HEJIBIX YHUCCII B TIpCACIaX OT 0 a0 1024 B ABOUYHYIO CHUCTEMY CHUUCIICHHA.

BOCBMepI/I‘IHaﬂ CuCTeéMa CYHUCIICHUSI. HepeBOJI YHuCCI U3 BOCI)MepI/I'-IHOI\/’I CUCTEMbI B ABOMYHYIO U ACCATHYHYIO CHUCTEMbI U



1.4

1.5

1.6
1.7

2.1
2.2

2.3

2.4

2.5

2.6

obpatno. lllectHammarepuunas cuctemMa cumcieHus. llepeBoa uumcen W3 MIECTHAANATEPUYHOW CHUCTEMBI B JBOWYHYIO,

BOCBMEPHUYHYIO U JIECITUYHYIO CUCTEMBI U 0OpaTHO
Apudmerndeckue onepaniy B JBOUYHON CUCTEME CUNCIICHUS

Jlornueckue BricKa3biBaHMs. JIoruueckue 3HauYeHUs BbICKa3bIBAHUM. DJIEMEHTAPHBIE U COCTaBHBIC BhICKA3bIBaHMsI. Jlornueckue
orepanuu: «u» (KOHBIOHKIIMS, JJOTUYECKOE YMHOXEHHE), «UJN» (AU3BIOHKIIMA, JOTHUYECKOE CII0KEHHUE), «HEe» (JIOrHuecKoe
otputianue). llpuopurter noruueckux omnepauuid. OnpeneneHUe HUCTUHHOCTH COCTABHOTO BBICKA3bIBAHMS IMPU H3BECTHBIX

3HAYEHUSIX UCTUHHOCTHU BXOZSAIIMUX B HETO 3JIEMEHTAPHBIX BBICKA3BIBAHUN

Jlornueckue BeipaxeHus. [IpaBuia 3amucy JTOruuecKux BoipaskeHni. [locTpoerne Tabiauil HICTHHHOCTY JIOTHYECKUX BBIPAKEHHUH
Jlormueckuie 31eMeHThI. 3HAKOMCTBO C JIOTHYECKUMU OCHOBaMHU KOMIIbIOTEPA

ANTOpUTMBI U IPOTPAMMUPOBAHUE

[Tonsitue anropurMa. McnonHuTenu anropuTMoB. AJITOPUTM Kak IJIaH YIPaBICHUS UCIIOTHUTEIEM

CsoiicTBa asiroputma. CriocoObl 3aIMCH aropuTMa (CIIOBECHBIN, B BUJIE OJIOK-CXEMBI, IPOrpaMMma)

AnropuTMUYecKHe KOHCTpYKIHMH. KoOHCTpykiusi «cienoBanue». JluHeiHsii anroputMm. OrpaHUYEHHOCTh JIMHEHHBIX
aJTOPUTMOB: HEBO3MOYKHOCTh MPEAYCMOTPETh 3aBUCHUMOCTH IMOCIEA0BATEIBHOCTH BBIMOIHAEMBIX JEUCTBUHA OT HMCXOJHBIX

JAHHBIX

KoHcTpykiust «BeTBIEHUE»: MOMHAsE U HeMoHask (opMbl. BhIOTHEHNE U HEBBINOIHEHUE YCIOBHs (MCTUHHOCTh M JIOXKHOCTb
BbICKa3bIBaHUs). [IpocThie U cocTaBHbIE YCIOBUS

KoHCTpyKIUs «TIOBTOPEHHE»: IUKJIIBI C 3aJJaHHBIM YHCJIOM IIOBTOPEHUH, C YCIOBUEM BBIIIOJHEHHUS], C IEPEMEHHOM IIUKJIIA
Pa3pabotka 11t popmManbHOT0O UCTIONHUTENS aJTOPUTMA, IPUBOSILIETO K TpeOyeMoMy pe3yIbTaTy MPH KOHKPETHBIX UCXOIHBIX
NaHHbIX. Pa3paboTka HECIIOKHBIX aJIrOPUTMOB C HCIIOJNB30BAHUEM IMKJIOB M BETBJICHUH Ui yHpaBieHUs (OpMaTbHBIMHU

HUCIIOTHUTENAMH. BEITOTHEHIE AJITOPUTMOB BPYYHYIO 1 HAa KOMITIBIOTEPE. CUHTaKCUYECKHE U JJoTHYecKre omnOKH. OTKa3bI
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2.8

2.9
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2.12

2.13

2.14

2.15

9 KUIIACC

Kon

SI3eik mporpammupoBanus (Python, C++, Java, C#, IllkoasHbiii Anropurmudeckuii SI3pik). CHcTeMa MPOrpaMMHPOBAHHS:

peAaKToOp TEKCTa MPOrpaMm, TPAHCIATOP, OTIATUUK
[lepemennast: Tun, umsi, 3Hadenue. Llesnbie, BerecTBeHHbIE M CHMBOJIbHBIEC TIEPEMEHHbIE

Omnepatop npucBauBaHus. Apu(METHUECKHE BBIPAKEHUS M TOPSIAOK HMX BBIYMCICHUA. Omnepanuu ¢ [eJIbIMH YUCIaMH:
LIEJIOUUCIIEHHOE JIeJIeHNe, OCTAaTOK OT JiesieHus. [IpoBepka JeIuMMOCTH OAHOTO LIEJI0r0 Ynciia Ha Jpyroe

BerBnenus. CoctaBHble ycinoBUS (3aIIUCh JIOTMUECKUX BBIPAXKEHUH Ha M3y4aeMOM S3bIKE IporpaMMmupoBanus). HaxoxneHnue
MHUHMMYMa 1 MaKCUMyMa U3 JIByX, TpEX U 4eThIpEX unce. Perienne kBagpaTHOro ypaBHEHUs!, IMEIOLIET0 BEIeCTBEHHbIE KOPHU
JluanoroBasi OTJIajKa MporpaMM: MOIIArOBOE BBIMOJIHEHUE, IPOCMOTP 3HAUEHHUM BEIMYMH, OTIaJOYHBIN BBIBOJI, BHIOOP TOUKH
OCTaHOBA

[{ukn ¢ yenoBuem. Anroputm EBkiiaa u1st HAX0KA€HUS HAUOOJIBIIETo OOIIETo ASTUTENS ABYX HATypaIbHbIX uyncel. Pazonenune
3allMCH HAaTYPaJIbHOI'O YMCIIa B O3ULIMOHHON CUCTEME C OCHOBAaHMEM, MEHBIIUM UJIH paBHbIM 10, Ha OTJE/IbHBIE HU(PHI

[{ukn ¢ nepeMeHHOM. AJITOPUTMBI POBEPKU JEITUMOCTH OJIHOTO LIE€JI0r0 YKCia Ha JAPYyroe, MPOBEPKU HATypalbHOI'O 4YKCia Ha
IPOCTOTY

O06paboTka CUMBOJILHBIX AJaHHBIX. CUMBOJIbHBIE (CTPOKOBBIE) nepeMeHHble. [locuMmBonbHas 00padboTka cTpok. [Toacuér yacToTsl

MOSABJICHUA CUMBOJIA B CTPOKE. BCTpOCHHHe q)YHKI_II/II/I JJIA O6p8.60TKI/I CTPOK

OHpGI[GJ'IeHI/Ie BO3MOJHBIX PE3YyJIbTATOB pa60TI>I AIropuT™Ma Mnpu 3aJaHHOM MHOXCCTBC BXOJHBIX OJAHHBIX, OIPEACIICHUC

BO3MOJKHBIX BXOJHBIX JAHHBIX, IPUBOAAIIUX K JaHHOMY pPE3YyJIbTAaTy

IIpoBepsieMblii JJIEMEHT COePKAHUS

udposast rpaMOTHOCTH



1.1

1.2

1.3

2.1

2.2
2.3

2.4

2.5

I'mob6anpHas cerb MuTepner. IP-anpeca y3ioB. CereBoe XpaHeHWE MaHHBIX. MeETOAbl WHAMBUIYAIBHOTO W KOJUIEKTUBHOTO

pa3merneHus HoBor nHpopmanuu B IHTepHeTe. bonbime qanHbie (HHTEPHET-TaHHbBIE, B YACTHOCTH JIAHHBIE COIIMATIBHBIX CETEH)

[Tonarue 00 mHpOpMAMOHHON Oe30macHOCTU. YTPO3bl MHPOPMALMOHHON 0e30macHOCTH MpH paboTe B TNI00AIBHON CETH U
MeTOAbl MPOTHUBOJEHCTBUS WM. [IpaBmia Oe3omacHO ayTeHTH(UKAIMHU. 3alluTa JMYHOW HHpOpMaiuu B cetu HMHTEpHeT.
bezonacuble crparernu mnoBeneHus B cetu Murtepuer. [IpenynpexiaeHue BOBIEUYEHHs B JIECTPYKTHBHBIE M KPUMHUHAIbHBIC

(hopMBI ceTeBOM aKTUBHOCTH (KUOEPOYIITUHT, PUIIHHT U Apyrue GopMbl)

Bunel nesrensuoctu B Untepuere. IHTepHET-CEpBUCH: KOMMYHHUKAIIMOHHBIE CEPBUCHI (ITOUTOBAs CIy»0a, BU1€0-KOH(epeHII-
CBS3b W JIPYrHE), CIPABOYHBIC CIYKOBI (KapThl, PAaCIHUCaHUsS W JPYTHE), IOUCKOBBIC CIIY)KOBI, CIIy)KObI OOHOBICHUS
MIPOrpaMMHOTO oOecrieueHus U apyrue ciyk0bl. CepBHUCH rOCYAapCTBEHHBIX yciayr. O6naunble XpaHuWInIa AaHHbIX. CpencTBa
COBMECTHOH Pa3pabOTKH JOKYMEHTOB (OHJIalH-0uCH). [IporpammHOoe oOecrieueHre Kak BeO-CepBUC: OHIIAHHOBBIC TEKCTOBBIC
U rpadudecKue peaakTopbl, Cpeasl pa3padboTKU MporpamMm

Teopernueckne 0CHOBBI HH(POPMATHKHI

Mogens. 3amaum, pemiaeMbie ¢ MOMOUIbI0 MojenupoBaHus. Kiaccubukamum wmozeneil. MartepuanibHble (HaTypHBIE) WU
uHpopManoHHbIe Mojenu. HempepbsiBHbIE U AMCKpeTHbIe Moaenu. VMmwurannoHHsie monenu. Urposeie mozenu. OreHka
COOTBETCTBHS MOJICITH MOJISITUPYEMOMY OOBEKTY U IIETISIM MOJICTTHPOBAHUS

Tabnuunbie moaenu. Tabnuna Kak mpeIcTaBIeHUe OTHOIICHUS

ba3br nannbix. OT60p B TAOIUIIE CTPOK, YAOBJIETBOPSIONINX 33JaHHOMY YCIIOBHUIO

I'pad. Bepuruna, pedpo, nyts. OpueHTHpPOBaHHBIE U HEOpUEHTHpOBaHHBIE Tpadsl. J[muHa (Bec) pedbpa. BecoBas maTpura rpada.
Jlnvna mytu Mexay BepmmHamu rpada. [louck ontumansHoro mytu B rpade. HaganbHas BepmmHa (MCTOYHUK) U KOHEUHAs
BepIIMHA (CTOK) B OpUEHTHPOBAaHHOM TIpade. BeraucineHue koauvecTsa myTeld B HalpaBJICHHOM alUKINIeckoM rpade

Hepeo. Kopenb, BepimHa (y3en), uct, pedpo (yra) aepesa. Bricota nepesa. ITognepeo. I[Tpumeps! ucrons30BaHus 1€peBbEB.

I[Tepebop BapHaHTOB € TOMOIIBIO JAepeBa



2.6

2.7

3.1

3.2

3.3

3.4

4.1

[TonsTe MaTemMaTHUeCKON MOJeNd. 3ajaud, peliaeMble ¢ MOMOIIbI0 MaTeMaTH4YeCKOro (KOMIIBIOTEPHOI0) MOIEIMPOBAHUS.

OTnuune MaTeMaTHYecKol MOJIENIM OT HATYpHOH MOJENH U OT CIIOBECHOTO (JIUTEPATypHOT0) ONMUCAHUS 00BEKTa

OTalbl KOMIIBIOTCPHOI'O MOACIUPOBAHUA: IMOCTAHOBKA 3aJadyd, IMOCTPOCHUC MaTeMaTHUEeCKOM MOJC/IM, MpOorpaMMHas

peannzanusi, TeCTUPOBAHUE, IPOBEICHNUE KOMIIBIOTEPHOTO SKCIIEPUMEHTA, aHAIN3 €r0 Pe3yJIbTaToOB, YTOUHEHUE MOJENN
AJTOpPUTMBI U IPOTPAMMUPOBAHHE

PazOuenne 3amaum Ha moazagayn. CocTaBlieHHME alNTOPUTMOB M TPOTPAaMM C HCIOJIb30BAaHHEM BETBJICHHUU, IUKIOB U

BCIIOMOI'aTCJIBHBIX aJITOPUTMOB JJIA YIIPABJIICHHA UCIIOJTHUTEIIEM WIW APYTUMU UCITIOJTHUTCIISIMUA

Tabnuunbie BenmuuuHbl (MaccuBbl). OqHOMEpHBIE MaccuBbl. CocTaBieHHE U OTIAAKa MPOTpamMM, PEaM3YIOIIUX TUIIOBBIC
AJITOPUTMBI 0OPAOOTKH OJTHOMEPHBIX YHCIIOBBIX MAacCHBOB, Ha OJJHOM M3 SI3bIKOB mporpammupoBanus (Python, C++, ITackaisb,
Java, C#, llIkonpHbIi AJIrOpUTMUYECKUH SI3BIK): 3alIOIHEHHUE YHCIOBOTO MAaCCHBAa CIYYalHBIMU YHMCIIAMH, B COOTBETCTBUU C
dbopMyIoii WM MyTéM BBOJA YHUCEN, HAXOXKICHHUE CyMMBI 3JICMCHTOB MAcCHBA, JIMHEHHBIM MOWCK 33JaHHOTO 3HAYCHUS B
MAacCUBE, MOJACUYET DIIEMEHTOB MAaCCHBA, YAOBJIETBOPAIOIIUMX 3aJaHHOMY YCIOBHIO, HAxXO0XJICHUE MHUHUMAJIBHOIO

(MakcuManibHOTO) AreMeHTa MmaccuBa. COpTUPOBKA MacCHBa

O6pa60TKa IMOTOKa JaHHBIX: BBIYUCIICHUEC KOJIMYECTBA, CYMMBI, CPECAHCTO apI/I(l)MeTI/I‘-IeCKOFO, MHWHHMAJIBHOI'O U MaKCUMAaJIbHOI'O

3HAYCHUA 3JICMCHTOB IMOCJICAOBATCIIBHOCTH, YAOBJIICTBOPAONIUX 3aTaHHOMY YCJIOBUIO

VYnpasnenue. Curnan. O6parHas cBa3b. [lonydyeHue curaaiaoB oT HU(POBBIX JAaTYMKOB (KacaHUsl, pacCTOSHUS, CBETa, 3ByKa U
npyroro). [Ipumeps! HCHOIb30BaHUS IPUHLIMIIA OOPATHOM CBSI3U B CUCTEMaX YNpPaBICHUS TEXHUYECKUMH YCTPONCTBAMH, B TOM
qucie B podoTorexHuke. [IpuMepsl poOOTH3NPOBAaHHBIX CUCTEM (CHCTEMa YIpPaBJICHUS JIBUKEHHEM B TPAHCIIOPTHOM cHucTeMe,
CBAapOYHas JIMHUS aBTO3aBOJA, ABTOMATH3UPOBAHHOE YIIPABICHHUE OTOIUIEHUEM JIOMa, ABTOHOMHAsl CHUCTEMa YIIPABICHUS

TPAHCHOPTHBIM CPEJICTBOM U IPYTHE CUCTEMBI)
WHudopmaninoHHbIe TEXHOIOTHH

[Tonsitrie 00 3MEKTPOHHBIX Ta0NMIAaX. THUIBI JaHHBIX B silUeHKax 3JEKTpOHHOM Tabmuipl. PenaktupoBanue u popmatupoBaHue

Ta6J'II/II_I. BCTpOCHHBIC (bYHKI_II/II/I AJId MMOUCKa MAaKCUMyMad, MUHHUMYMaA, CyYMMbI U CPCIHCTO apI/I(I)MCTI/I‘{eCKOF 0. COpTI/IpOBKa



4.2

4.3

4.4

JaHHBIX B BbIACNIEHHOM auamna3oHne. [loctpoenue nuarpamm (rucrorpamma, Kpyropas Auarpamma, ToueyHas 1uarpamma). Beiobop

TUIIA JUarpaMMbl

[IpeobpazoBanue hopmyn npu KomupoBaHuu. OTHOCUTEIbHAS, A0COTIOTHAS M CMEIIaHHAS aJ[peCaIlHst

VY C10BHBIE BBIUMCIIEHMS B 3JIEKTPOHHBIX Tabaunax. CyMMUpOBaHHME U MOACYET 3HAYEHUH, OTBEUAIOLUX 33JaHHOMY YCIJIOBUIO.
O06paboTka 60bIIMX HAOOPOB JaHHBIX. YHCICHHOE MOICIIMPOBAHUE B AJICKTPOHHBIX TaOIHIIAX

Poinb nHGOpMAIMOHHBIX TEXHOJIOTHI B Pa3BUTUU YKOHOMHKH MHpa, CTPaHbl, pernoHa. OTKpbITbIE 00pa3oBaTeIbHBIE PECYPCHI.
[Mpodeccun, cBs3anHbie ¢ MHOOPMATUKON ¥ UHPOPMAIIMOHHBIMU TEXHOJIOTHUAMHU: BeO-AHM3aliHEp, MPOTPAMMHUCT, Pa3pabOTIHK
MOOMIBHBIX HpPIJIO)KeHPIﬁ, TCCTUPOBIIUK, APXUTCKTOP HIPOIrpaMMHOIO 06ecnequI/I${, CIICHUAJIMCT II0 AaHAJIM3y JAaHHBIX,

CUCTEMHBIN AJIMUHUCTPATOP



ITPOBEPAEMBIE HA OI'D 110 THOOPMATHUKE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA3OBATEJIbHOM INPOT'PAMMBI OCHOBHOI'O OBIIET'O OBPA3OBAHUSA

Kon

NpoBepsieMoro
TpedoBaHus

1

11

1.2

2.1

2.2

2.3

2.4

2.5

IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBIM pe3yJbTaTaM 02a30BOr0 YPOBHSI 0CBOEHMSI OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMbI OCHOBHOTI0 00111ero o0pa3oBanus Ha ocHoBe PT'OC

3Harh (IOHUMATBh)

Brnanenne oCHOBHBIMHU MOHATHSIMH: MHPOpPMaNus, repeaada, XpaHeHne u 00paboTka HHPpOPMAIUH, aITOPHUTM,

MOJIeTb, IU(PPOBOM MPOAYKT U UX UCIIONB30BAHUE VIS PEIICHUS yUeOHBIX U MPAKTUUYECKHUX 33724
Branenve nmoHsATHAME: BBICKA3bIBAHHE, JIOTUYECKASI OTIEpaIus, JOTHYECKOE BBIPAXKECHHE

YMeTh

YMeHue onepupoBaTh €IUMHUIIAMEI H3MEpPEHUsT HHOOPMAIMOHHOTO 00BEMA U CKOPOCTHU TMepeaadn JaHHbIX

VMeHue 3anuceBaTh U CpaBHHUBATLH LCIIBIC YHCJIAa OT 0 J0 1024 B PA3JINYHBIX MMTO3UIIMOHHLIX CUCTEMAX CUHUCICHUA

C OCHOBaHUAMH 2, 8, 16, BHINOJIHATH apu(MeTHUECKUe ONepaiy HajJl HUMH

YMeHue KoupoBaTh U JIEKOIMPOBATh COOOIIEHNUS MO 33JaHHBIM MpaBUJiaM; TOHUMaHHE OCHOBHBIX MPUHIUIIOB
KOJAMPOBaHUS MHPOPMAIH Pa3IUYHON MPUPOJBI: TEKCTOBOM, rpauuecKoil, ay1uo

YMeHHEe 3anucChiBaTh JIOTUYECKUE BBIPAKEHHS C MCIOJIb30BAaHUEM IU3BIOHKLIMH, KOHBIOHKLIHUHA U OTPULIAHMS,
ONPEIEIATh UCTUHHOCTD JIOTUYECKUX BBIPAKECHHUM, €CIIM W3BECTHBI 3HAYEHUS MCTUHHOCTH BXOIAIIUX B HETO
MEePEMEHHBIX, CTPOUTH TAa0IMIIBI MICTUHHOCTH JUIs JIOTHYECKUX BBIPAXKEHUH; 3alIUChIBATh JIOTHUYECKUE BBIPAXKECHUS

Ha M3y4aeMOM S3bIKE IPOrPaMMHPOBAHHUS

VYMenme COCTAaBJIATH, BBIIIOJHATHL BPYUYHYIO M HAa KOMIBIOTEPEC HECIOXHBIC aJIlOPUTMbI IJId YIIPABJIICHHA

HUCIIOJTHUTCIIAMHA (‘—Iepenaunca, I’IepTé)KHI/IK n ;[pyrI/Ie); CO3daBaThb U OTJIA’)KMBAThL NPOTrpaMMbI Ha OTHOM U3 A3bIKOB



2.6

2.7

2.8

2.9

2.10

nporpammupoBanus (Python, C++, ITackans, Java, C#, IlIkoabHbIN AnroputMudeckuii SI3bIK), peann3yrolime
HCCJIIOXKHBIC aAJITOPUTMBI O6pa6OTKI/I YUCJIOBBIX AAHHBIX C HUCIOJB30BAHHUEM HUKIIOB U BCTBHGHI/If/’I; YMCHHC
pa3duBaTh 3a7aud Ha TMOA3a/a4H, WCIOJIh30BATh KOHCTAHTHI, TICPEMCHHBIC U BBIPQKCHUS PA3JIMYHBIX THUIIOB
('-II/ICJIOBBIX, JJOrN4YC€CKUX, CI/IMBOHBHBIX); AHAJIN3UPOBATH Hpe,[[J'IO)KeHHBIf/i AJIITOPUTM, OIPCACIATh, KaKHUC

PE3YIBTATHI BO3MOXHBI IIPHU 3aJaHHOM MHOKCCTBE UCXOAHBIX 3HAYCHHI

YMeHue 3anucarh Ha U3y4aeMOM S3bIKE MPOTPAaMMHUPOBAHUS AITOPUTMBbI IIPOBEPKH JEITUMOCTH OJHOIO LEIOr0
qyClia Ha IPYroe, MPOBEPKHU HATYPAITBHOTO YHCIIa Ha MPOCTOTY, BBACTEHUS U(p U3 HATYpaIbHOTO YUCIIA, TIOUCK

MaKCUMYMOB, MUHUMYMOB, CYMMbI YHCIIOBOM MOCIIEI0BATEIIHHOCTH

Brnanenue ymeHueM opueHTHPOBATHCS B HEPAPXUUECKON CTPYKTYpe (ailioBoii cucteMsl, paboTaTh ¢ (haidaoBoi
CHCTEMOH NePCOHAIBHOTO KOMITBIOTEPA C MCIOJIB30BaHNEM rpadudeckoro uarepdeiica, a MIMEHHO: CO3/1aBaTh,

KOIINPOBATh, IICPEMCIIATD, IICPECUMCHOBLIBATL, YAAJIATD U ApXUBUPOBATH q)aﬁJILI M KaTaJornu

BJI&I[GHI/IG YMCHHUAMU U HaBbIKAMU HCIIOJIB30BAHUSA I/IH(l)OpMaLII/IOHHBIX N KOMMYHUKAIIMOHHBIX TEXHOJIOTHI JJIsA

IIOUCKa, XpaHCHH, 06pa6OTKI/I u rnepcaadyr U aHaJli3a pa3jIMYHbIX BU0OB PIH(i)OpMaI_II/II/I

YMmenue BBI6I/IpaTB CIocoo MMPpEACTaBJICHUA JaHHBIX B COOTBETCTBUH C IMOCTaBJICHHOM 3agaueit (Ta6J'II/II_[LI, CXCMBEI,

rpaduKH, TuarpamMmbl) ¢ UCTIOJIb30BAaHUEM COOTBETCTBYIOIIMX IIPOrPAMMHBIX CPEICTB 00paOOTKHU JaHHBIX

YMenue GpopManu3zoBaTh U CTPYKTYPUPOBATH HHPOPMAIIUIO, UCTIONB3Ys AJIEKTPOHHBIE TaOIHIIBI 711 00pabOTKH,
aHalM3a W BU3YAJIM3allMM YHCIOBBIX JaHHBIX, B TOM 4YHUCJIE C BBIJCICHUEM JHMana3oHa TaOIUIBl |
YHOpSIOYMBaHKEM (COPTUPOBKOM) €ro AJIEMEHTOB; YMEHHUE MPUMEHSTh B SJIEKTPOHHBIX Ta0IHUIIaX (HOPMYIIBI IS
pacuéToB C HCIONB30BAaHHUEM BCTPOCHHBIX (DYHKIMN, aOCONIOTHON, OTHOCUTEIHHOW, CMEIIaHHOHN aapecaluu;
WCIIOJIH30BATh AJIEKTPOHHBIE TAOIHUIIBI JIJIs1 YUCIEHHOTO MOJICTTUPOBAHUS B MPOCTHIX 3a7a4aX U3 Pa3HbIX YUEOHBIX

npeaAMeETOB



IHHEPEYEHDb 3JIEMEHTOB COAEPKAHUSA, ITPOBEPAEMbBIX HA OI'D ITO HHO®OPMATHUKE

Kon
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2.1

IIpoBepsieMblii 3J1IeMEHT COJAEPKAHMS

[{udposasi rpaMOTHOCTH

®Daiinel ¥ manku (katanoru). [puHiuner moctpoenus (aitmoBbix cucteM. [lomHoe nums ¢aiina (manku). [Iyts K daiiny
(manke). PabGora ¢ (aiimamMum u KaTaqoramMu CpeACTBAaMH OIEPALMOHHON CHCTEMBI: CO3[aHHE, KOMHMPOBAHUE,
nepeMeIieHne, MepeuMeHOBaHne U yhaleHue (aiyioB u manok (karajgoros). Tumbl aitnoB. CpoiicTBa (haityios.

@aiinoserit MeHexep. [Touck (aiioB cpeacTBaMu ONEPaMOHHON CHCTEMBI

O0benuHenue koMiboTepoB B ceTh. Ceth MHTEpHET. Beb-cTpanuna, Beb-caiir. CTpykTypa aapecoB BeO-pecypCcoB.
bpay3ep. [louckoBbie cuctembl. [louck mHpoOpMaMy MO KIKOUYEBBIM CJIOBaM U MO H300pa)eHuto. Jl0CTOBEPHOCTH

uH(popMmanuu, noiaydeHHor u3z Uuarepuera. |IP-agpeca y3noB. CeTeBoe XpaHEeHUE JAHHbBIX
TeopeTnueckre 0OCHOBbI HHPOPMATUKU

JIMCKpeTHOCTh JaHHBIX. BO3MOXKHOCTh ONMHMCaHUsI HETPEPBIBHBIX OOBEKTOB M IMPOIECCOB C MOMOIIBIO TUCKPETHBIX
JTAaHHBIX.

CumBon. Ancdasur. MougHocTs andasuta. [[Bomunbiii andasur. KonnuecTBO BCEBO3MOXKHBIX CJIOB (KOJOBBIX
KOMOUHAaIM) (UKCUPOBAaHHOM AMUHBI B JBOMYHOM andasute. IIpeoOpazoBanue m060ro andaBura K JIBOMUYHOMY.
KonngecTBo pa3nuyHbIX CIIOB PUKCHPOBAHHOW JJTUHBI B alihaBUTE OMPENETEHHON MOIITHOCTH.

KonupoBanue cUMBOJIOB OAHOro ajiaBuTa C IMOMOIIBIO KOJOBBIX CIOB B JApyroM andasure, KojpoBas TaOIMua,
nexoqupoBanne. Komuposanue tekcroB. PaBHoMepHsiiil koa. HepaBHomepHsiii koa. Koguposka ASCII. BocemuOuTHBIE
koaupoBku. [lonstue o xonupoBkax UNICODE. JlekonupoBanue cooOLIeHUH C UCIOJNBb30BaHUEM PABHOMEPHOTO M

HepaBHOMepHOTo kKoaa. UndopmannonHbiil 00bEM TEKCTa
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2.9

NupopmannoHHblii 00bEM NTaHHBIX. BUT — MUHHMalbHAs €IMHHIIA KOJIHYECTBA MH(POPMAIUU — JIBOMYHBIN paspsi.
Enuannel u3mepenuss nHPOpPMAIIMOHHOTO 00bEMa NaHHBIX. but, Oaift, kunoOaiit, merabaiit, ruradaiir. CKOpOCTbH

nepeaadyn JaHHbIX. E,Z[I/IHI/IHBI CKOPOCTH IIepcaavin JaHHbIX

Komuposanue nsera. [[BetoBbie momenu. Moaens RGB. I'mybuna konupoBanus. [Tamutpa.
PactpoBoe u BekTopHOE mpencTaBieHne u3oopaxenuit. Ilukcens. Ouenka nHGOPMAIMOHHOTO 00bEMa rpauIecKux

JaHHbIX IJIA paCTpOBOIO I/1306pa)KeHI/IH

KOHHpOBaHI/Ie 3BYKa. Pa3p${I[HOCTB M JacToTa 3anuch. KolmdecTBo KaHaJIOB 3aIlMCH.

OIIGHKa KOJIMYCCTBCHHBIX MapaMECTPOB, CBA3AHHBIX C ITPCACTABICHUEM U XPAaHCHHUEM 3BYKOBBIX Ci)aleOB

HeHOSI/II_II/IOHHBIC W MO3HMIMOHHBIC CUCTCMBbI CUMCJIICHHA. AJ'I(l)aBI/IT. OcHoBaHHe. Pa3BépHYTa$I (bopMa 3aIInucu 4ucjia.
HepeBoI[ B JCCATUYHYIO CUCTEMY YHMCCJI, 3allMCAHHBIX B JPYIrUX CUCTEMAX CUHUCIICHUA.

Pumckas cucrema cuucieHus

I[BOI/ILIHEIH CHUCTEMA CUHUCIICHHA. HepeBoz[ LECJIBIX YHUCCI B Ipcaciiax OT 0 a0 1024 B ABOUYHYIO CUCTEMY CHUUCIICHUS.
BOCI)MepI/I‘-IHaFI CHUCTEMA CUHHCIICHHUA. HepeBoz{ YHUCCII U3 BOCI)MepI/I‘-IHOI\/JI CUCTEMBI B AIBOMYHYIO U ACCATUUHYIO CUCTCMbI
u O6paTHO. H_ICCTHaI[LIaTepI/I"IHaH CUCTEMA CUHMCIICHHUA. HepeBon YUCCII U3 I_HGCTHa)II_[aTepI/I‘-IHOI\/'I CHUCTCMBI B IBOUYIHY1O,

BOCBMEPUYHYIO U IECATHYHYIO CUCTEMBI M 00paTHO. ApudMeTHIeCKre Onepalvy B IBOMYHON CUCTEME CUUCIICHUS

Jlormdeckue BbICKa3blBaHUA. Jlornueckne 3HAYEHMsI BBICKA3bIBAaHUN. DJIEMEHTApHbIE U COCTABHbBIE BBICKA3bIBAHMSL.
Jlornueckue onepanuu: «u» (KOHBIOHKILUS, JIOTHUECKOE YMHOXKEHUE), «UIIN» (IU3BIOHKINUS, JIOTHYECKOE CIIOXKEHHE),
«He» (jormueckoe orpunanue). [Ipuopurter norudeckux omnepauuid. OmnpeneneHre HCTUHHOCTH COCTaBHOIO
BBICKA3bIBaHUS, €CJIM U3BECTHBI 3HAYEHUsI UCTUHHOCTH BXOJAIIMX B HETO DJIEMEHTapHBIX BBICKa3bIBaHMM. Jlornyeckue

BbIpaxkeHus. [IpaBua 3anucu Jorudeckux BblpaxeHuil. [loctpoenne Tabaul HCTUHHOCTH JIOTHYECKUX BbIpAKEHUM
Jlornueckue 3neMeHThl. 3HAKOMCTBO € JJOTUYECKMMH OCHOBAMM KOMIIBIOTEpA

HenpepsiBHble 1 auckpeTHble Mozend. ViMurannonHusle monenu. Mrposeie mogenu. OneHka aJeKBaTHOCTH MOJENIN

MOACIINPYEMOMY 06’beKTy " OeJIisIM MOJCIIUPOBAHUA
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3.2

Tabmuunbie Mopenu. Tabnuia Kak mpeacTaBieHWe OTHOIICHHWS. baser manHbIX. OTOOpP B TaOIMIE CTPOK,

YZIOBJIETBOPSIOLINX 3alaHHOMY YCIIOBHIO

I'pad. Bepmmna, pedpo, myts. OprueHTHpOBaHHBIE U HEOPHEHTHpOBaHHbIE rpadbl. Jmnna (Bec) pedpa. BecoBas matpuiia
rpada. Jlnuna mytu mexxay BepmmHamu rpada. [Torck ontumansaoro mytu B rpade. HavanpHas BepuinHa (MCTOYHUK)
U KOHEYHas BepIIMHa (CTOK) B OPHEHTHPOBAaHHOM Tpade. Bpumcienue komuyectBa MyTeld B HaAIpPaBICHHOM

aIUKINYecKoM rpade

Hepeso. Kopenb, BepiunHa (y3ein), 1uct, pedpo (ayra) nepesa. Beicota nepesa. [logaepeso. Ilpumeps! ncnosib3oBanus

nepeBbeB. [lepebop BapuaHTOB C MOMOIIBIO JiepeBa
AJTOPUTMBI U IPOTPAMMUPOBAHHE

CsaotictBa anroputMa. CriocoObl 3aITUCH alNTOpUTMa (CIIOBECHBIN, B BUE OJI0K-CXEMBI, IpOrpaMma).
CocraBiieHU€e aIrOPUTMOB U MIPOTPaMM C HUCIIOIb30BAHUEM BETBJICHHUH, IIMKJIOB U BCIIOMOTATEJIbHBIX AJITOPUTMOB IS
yrnpasneHus ucnonaurenem (Pobor, Uepenamka, UepTé&xuuk u apyrue). BeImogHeHHe aaropuTMOB BPYYHYIO U Ha

KOMITbIOTEPE

S3wik nporpammupoBanus (Python, C++, ITackans, Java, C#, IlIkonbHBINH ATTOPUTMHUECKUI S3BIK).

Cucrema nporpaMMHpPOBAHMS: PEIAKTOP TEKCTA MPOTrpaMM, TPAHCIATOP, OTIAAUHUK.

[lepemennas: tum, umsi, 3HaueHue. Llenbie, BemecTBEHHBIE U CUMBOJIbHBIC TIEPEMEHHBIE.

Omneparop npucBauBanusi. ApudMeTHndecKue BhIPAKEHUS U TOPSAIOK UX BblunciaeHus. Onepanuu ¢ [ebIMA YUCIaMu:
IIEJIOYMCIICHHOE JIeJICHUE, OCTaTOK OT JeneHus. BetBinenus. CocTaBHbIE YCIOBHS (3alUCh JIOTHUYECKUX BBIPAXKCHHUI HA
M3y4aeMOM S3bIKe porpaMMupoBanus). HaxoxxaeHne MUHUMyMa

Y MakCHMyMa M3 JIBYX, TPEX U YETHIpEX umnces. Pemenne KkBapaTHOTO ypaBHEHU s, HMEIONIEr0 BEIIECTBEHHBIE KOPHHU.
[Mukn ¢ ycnoBuem. Anroput™ EBkIuaa Aiis HaXoXIeHUS HAMOOJBIIETO OOIIEro JAeTUTENs ABYX HATypalbHBIX YHUCEIL.

Pa3buenune 3amucu HATypaJIbHOTO 4YHICJIa B TMO3UIITMOHHOW CHUCTEME C OCHOBaHMEM, MEHBIIMM WM paBHBIM 10, Ha



3.3

3.4

3.5

3.6

4.1

otnenbHble HUuGphL. LUk ¢ mepeMeHHON. AJITOpUTMBI IPOBEPKHU JEIUMOCTH OJTHOTO LEJIOT0 YKcia Ha APYroe, MPOBEpKH

HaTYypaJIbHOT'O YKCia Ha IPOCTOTY

O0paboTka CUMBOJIBHBIX JaHHBIX. CHMBOJIBHBIE (CTPOKOBEIC) IepeMeHHbIe. [locuMBobHas 00paboTka cTpok. [loacuér

YacTOTHI MOSIBJICHUS] CHMBOJIA B CTpOoKe. BeTpoeHnHble pyHKIMU 11 00pabOTKU CTPOK

Onpez[eneHI/Ie BO3MOJKHBIX PE3YyIbTAaTOB pa6OTI)I aJIropuTMa 1mpru 1aHHOM MHOKECTBC BXOJHBIX NJAaHHBIX, OIIPECACICHUEC

BO3MOJHBIX BXOJHBIX JAHHBIX, IPUBOAAIIUX K JAHHOMY pPC3YyJIbTAaTy

TabGnuunsle BenuunHbl (MaccuBbl). OiHOMepHbIE MaccuBbl. COCTaBIEHHE U OTJIAJIKA IPOTPaMM, PEATU3YIOLINX TUIIOBbIE
QIITOPUTMBI 00pabOTKM OJJHOMEPHBIX YHCIOBBIX MAaCCHBOB, Ha OJHOM M3 SI3bIKOB mporpammupoBanus (Python, C++,
[Tackane, Java, C#, LllkonbHbIN AlropuTMudeckuil SI3bIK): 3al0JIHEHHE YHUCIOBOIO MAacCUBa CIIy4aifHbIMU YHCIaMH, B
COOTBETCTBUH C (POPMYIJION WM MyTEM BBOJA YHMCEI, HAXOXKACHHE CyMMBI 3JIEMEHTOB MAacCHBA, JTMHEWHBIH MOMCK
3aJJaHHOTO 3HAUYEHUsI B MAaCCHUBE, MOJICUET IEMEHTOB MAacCHBa, YIOBJIETBOPAIOLINX 33JaHHOMY YCIOBHIO, HAX0X/IEHUE
MUHHMAaJIBHOTO (MaKCHMAIIHOTO) 3JieMeHTa MaccuBa. CopTrpoBka maccuBa. O0pabOTKa MOTOKA JaHHBIX: BEIYMCIICHUE
KOJINYECTBA, CYMMBI, CpEIHEro apu(MeTuuyeckoro, MHHHUMAJIBHOTO M MAaKCHUMAJIbHOI'O 3HAYEHUs DSJIEMEHTOB

MOCJICA0OBATCIIBHOCTHU, YAOBJIICTBOPAIOMIUX 3aJaHHOMY YCIIOBHIO

Vmpasnenne. Curnan. OOpartHas cBsi3b. llodydeHue curHaaoB OT LU(POBBIX JaTYUKOB (HalpUMep, KacaHWMs,
paccTosiHus, CBeTa, 3Byka). [IpuMepbl HCHOJB30BaHWS MPHHLMIA OOPAaTHOW CBS3M B CUCTEMax YIpaBJICHHS

TEXHUYECKUMHU YCTPOWCTBAMHU C TIOMOIIBIO TaTYMKOB, B TOM UHCIIE B POOOTOTEXHUKE
HNHupopmMalinoHHbIE TEXHOJIOTUN

TexkcToBbIE JOKYMEHTBI U UX CTPYKTYpPHBIE 3JIEMEHTHI (CTpaHMIla, ad3al], CTpOKa, CJI0OBO, CUMBOJ).

TexkcToBBIl MpoleccOp — MHCTPYMEHT CO3[aHMs, pelakTUpoBaHUs U (opmaTupoBaHus TekcToB. IlpaBmiia Habopa
Tekcrta. PenakrupoBanue Ttekcra. CBoiictBa cumBosioB. llpudrt. Tumbsl mpudroB (pybnensle, ¢ 3acedyxkami,
MoHomupuHHbIe). [TomykupHoe n KypcuBHOe HauepTanue. CBOMCTBa a03alleB: IpaHuUIlbl, a03alHBIA OTCTYI, UHTEPBAJ,

BbIpaBHUBaHUE. [lapameTpsl crpanuubl. CtuneBoe ¢popmatupoBanue. CTpyKTypHUpOBaHUE WH(OPMALMU C TOMOIIBIO
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CIUCKOB ¥ Tabnuil. MHoroypoBHeBbIe criucku. JloO6aBieHne Tabaul] B TEKCTOBBIE TIOKyMEHThI. BeTaBka n3o0pakeHuii B
TEKCTOBBIC JOKYMEHThI. O0TekaHne N300paKeHUI TEKCTOM. BKITOueHNEe B TEKCTOBBINA JOKYMEHT quarpamm, Gopmyi,

HyMEpalluu CTPpaHUL, KOJIOHTUTYJIOB, CCBIJIOK U APYTHUX 3JICMCHTOB

PactpoBsie pucynku. Mcnonp3oBanue rpadu4ecKux IPUMUATHBOB.

Omnepanuu pegakTHpoBaHusl rpaduyecknx OOBEKTOB, B TOM uucie HUQPOBBIX (ororpaduii: M3MEHEHUE pa3mepa,
o0pe3ka, MOBOPOT, OTpaXKeHUe, paboTa ¢ obJacTsAIMH (BbIICIICHHE, KOITMPOBAaHKE, 3aJIMBKA IIBETOM), KOPPEKIHS [IBETA,
SAPKOCTH M KOHTpacTHOCTU. Bektopnas rpaduxa. Co3gaHue BEKTOPHBIX PHUCYHKOB BCTPOCHHBIMH CpPEICTBAMHU

TEKCTOBOTO MPOIIECCOpa WK IPYTUX Iporpamm (mpunoxenuii). JlobaBieHrne BEKTOPHBIX PUCYHKOB B JJOKYMEHTBI

[TonroroBka MynbTHMEIUHHBIX mpe3eHTanuil. Cmaiin. JloGaBneHue Ha cnaiii TekcTa U u3o0paxeHuil. Paborta c

HECKOJIbKUMHU cnaiinamu. JlobaBieHre Ha ciaiil ayiIMoBU3YyalbHbIX JaHHBIX. AHMManud. ['unepccrpliku

Tunsl JaHHBIX B STYEMKaX AIEKTPOHHOU TabmuIlbl. PenaktupoBanue u popmatupoBanue Tabmun. Berpoennsie pyHkmnu
JUTSL TIONCKA MaKCMMyMa, MHHUMYMa, CYMMBI U cpenHero apudmerndeckoro. COpTHPOBKA JaHHBIX B BBLICICHHOM
muana3one. lloctpoenue amarpamm (TUCTOrpamMma, KpyroBas AWarpamMma, TodeuyHas auarpamma). Beibop Tuma

nuarpammsbl. [IpeoOpa3zoBanue Gpopmyi npu konupoBaHuu. OTHOCUTENBbHASI, a0COJIFOTHAS U CMEIIaHHAas aJpecariust

YcnoBHBIE BEIUHCICHUS B OJICKTPOHHBIX Ta6n1/1uax. CYMMI/IpOBaHI/Ie n HO}IC‘IéT 3H3‘I€HHI>1, OTBCHAIOMIUX 3aJJaHHOMY

YCJIOBHIO. O6pa60TI<a OOJIBIIINX Ha60p013 JaHHBIX. UHCIeHHOE MOZACIINPOBAHUC B DJICKTPOHHBIX Ta6n1/1uax



YYEBHO-METOJANYECKOE OBECIIEYEHHE OBPA30BATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIA YYEHUKA

» ndopmaruka, 8 kinacc/ bocosa JI.JI., bocoBa A.1O., Akuimoneproe o61iectBo «3narensctBo «IIpocBemeHuey
» Undopmaruka, 9 knacc/ bocoa JI.JI., bocoa A.1O., AkiinonepHoe o61iectBo «M3marensctBo «IIpocBemienne»

» Undopmaruka, 7 kinacc/ bocosa JI.JI., bocoBa A.1O., AkuimonepHoe o61iectBo «M3narenbctBo «IIpocBemeHue

METOAUYECKHUE MATEPHUAJIBI UISA YUUTEJIA

https://bosova.ru/metodist/authors/informatika/3/mo.php?ysclid=mtmg2tc4w511873316

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

https://bosova.ru/metodist/authors/informatika/3/mo.php?ysclid=mtmg2tc4w511873316
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