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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma no nH(pOpPMATHKE Ha YPOBHE OCHOBHOT'O 00IIEro 0Opa3oBaHMs COCTaBICHA HA
OCHOBE TpeOOBaHMIA K pe3yJbTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTeIbHON MPOrpaMMBbl
OCHOBHOTO 001ero obpazoBanusi, npeacraBieHHbx B @I'OC OOO, a Ttakxke (enepanbHOM
paboueil mporpaMMbl BOCIIUTAHUS.

[Tporpamma mo wHpOpMAaTUKE TAET MPEACTABICHUE O LEJAX, O0IIel CTpaTeruu 00ydeHus,
BOCIIUTAHUS W Pa3BUTHS OOy4alOMMXCS CpeAcTBaMU HHQPOpPMATHKU Ha 0a30BOM YpPOBHE,
yCTaHABIMBAeT  O0s3aTEIbHOE  TPEIMETHOE  COJSp)KaHHWe,  MPEAyCMaTpUBaeT  €ro
CTPYKTYPHPOBAHHUE IO pa3jieiiaM U TEMaM.

[Iporpamma 1o wuH(pOpPMATUKE ONpenaeIseT KOJIMYCCTBCHHBIE HM  KAuyeCTBCHHBIC
XapaKTepUCTUKH Y4YEOHOro Marepuana i KakJIOro Toja HW3yYeHHsS, B TOM YHCIE IS
COJICPKATEIIbHOTO HATOJHEHUS pPa3HOTO BHUAA KOHTPOJSA (MPOMEKYTOYHOW AaTTECTAIMH
00yJaroIuXxcs, BCEPOCCUICKUX MPOBEPOYHBIX padOT, TOCYAAPCTBEHHONW UTOTOBOM aTTECTAIIHH).

[Tporpamma no uH(pOpPMATUKE SBISACTCS OCHOBOM JIJIi COCTABJICHHSI aBTOPCKHX yUeOHBIX
pOrpaMM, TEMAaTHYECKOTO TJIAHUPOBAHMS Kypca YUUTEIIEM.

[enssmu n3ydeHuss ”HGOPMATHKH HA YPOBHE OCHOBHOT'O 00IIIET0 00Opa30BaHUs SBIISIOTCS:

(dbopMHpOBAaHUE OCHOB MHUPOBO33PCHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKd HWH(DOPMATUKH, JIOCTH)KCHHMSIM HAyYHO-TEXHHYECKOTrO TIporpecca H
OOIIECTBEHHON TMpPaKTUKH, 3a CYET pPa3BUTHSA NPEJACTaBIeHUW 00 WHPOpMAIMH KakK o
BaXXHEHIIEM CTPAaTErMYeCKOM pecypce pa3BUTHS JIMYHOCTH, TOCYJIapcTBa, O0OIIECTBa,
NOHUMAaHHUS  POJM  WHGOPMAIMOHHBIX  TPOIECCOB, HWH(GOPMAIMOHHBIX  pPECypcoB U
MH(GOPMAIIMOHHBIX TEXHOJOTUN B YCIOBUAX HU(PPOBON TpaHchopManuu MHOTUX cdep KU3HU
COBPEMEHHOI'0 00I1IEeCTBA;

oOecrieueHue yCIOBUH, CIOCOOCTBYIOMIMX Pa3BUTHUIO JITOPUTMUYECKOTO MBIIUICHUS Kak
HEO0OXOIUMOT0 yCJIOBUSA NMPOPECCUOHAIBHON ACSTEIHHOCTH B COBPEMEHHOM HMH(DOpMaMOHHOM
o0IIecTBe, MPEANOJaraolero CrocoOHOCTh OOYyUYaroIIerocss pa3oMBaTh CIOXKHBIC 3aJayd Ha
Oornee TMpocThie MMOA33Ja4M, CPaBHUBATh HOBBIE 3aJa4yd C 3ajlayaMu, PEHIEHHBIMU paHee,
OTIPEIENISITh IIaru JJIA JOCTHKEHUS pe3yibTaTa U Tak Jajiee;

dbopMupoBaHUE W Pa3BUTHUE KOMIIETCHIIMN OOyYaronmmxcs B 0O0JaCTH HMCIOJIb30BaHUS
nH(OPMAITMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHI, B TOM YWCJI€ 3HAHWWA, YMEHUN U HABBIKOB
paboTel ¢ mHpOpPMAINHEH, MPOrpaMMHUPOBAHMS, KOMMYHUKAIIMH B COBPEMEHHBIX MH(PPOBHIX
cpemax B YCIOBHUAX oOecriedeHUsT MHPOPMAITMOHHON 6€301IaCHOCTH JTUIHOCTH 00yYaromerocs;

BOCITUTAHUE OTBETCTBEHHOTO M W30MpATENHHOTO OTHOIIEHUS K HMHpopManuu ¢ yd€Tom
MPABOBBIX W OTUYECKUX AaCTIEKTOB €€ pacnpoCTpPaHECHHs, CTPEMJICHUS K TIPOJOJIKEHUIO
oOpa3zoBaHus B 00JacTH WH(OOPMAIMOHHBIX TEXHOJOTUH W CO3HMIATEIHLHOW JESITEIBHOCTU C
MPUMEHEHUEM CPEICTB MHPOPMAITMOHHBIX TEXHOJIOTHHA.

NudopmaTtika B OCHOBHOM 00IIIeM 00pa30BaHUU OTPAKACT:

CYITHOCTh HMH(POPMATHKH KaK HAYYHOW JUCHUIIIUHBI, HW3YYarOIIe 3aKOHOMEPHOCTHU
MPOTEKaHUS W BO3MOKHOCTH aBTOMATH3aNMKH HWH(GOPMAIMOHHBIX IPOIECCOB B Pa3IMYHBIX
CUCTEMAX;

OCHOBHBIE 00JacCTM NpPUMEHEHHS HWH(MOPMATUKHU, TPEXKJIE BCEro HHPOPMAILMOHHBIC
TEXHOJIOTHH, YIIPABICHNE U COITHATBHYIO cepy;



MEXIUCIUIUIMHAPHBIN XapakTep HTHPOPMATHKU U MHPOPMALIMOHHOM JESITEIbHOCTH.

WN3yuenne wuHGOpPMATUKKA OKa3blBa€T CYIIECTBEHHOE BIUsAHHE Ha (HOPMHUPOBAHUE
MHUPOBO33pEHUSI 00YUaIOLIErocs, ero XU3HEHHYIO0 MO3UIHIO, 3aKIaJbIBAE€T OCHOBBI MOHUMAaHUS
NPUHIUNOB (PYHKIMOHUPOBAHUS U HCIOJb30BAaHUS HH(MOOPMALMOHHBIX TEXHOJOTHI Kak
HEOOXOIUMOI0 HMHCTPYMEHTa MPAKTHUECKH JI000M JesATeNbHOCTH M OJHOrO0 M3 Haubosee
3HAYMMBIX TEXHOJOTHYECKUX JIOCTHKEHHH COBPEMEHHON LMBHIM3aUUU. MHOTHE NpeaMeTHbIE
3HAHMSI U CHOCOOBI JAESTENIbHOCTH, OCBOEHHBIE OOYYarOIIMMUCS MPU U3YYEHHH HWH()OpPMATUKH,
HaxXoJsT MPUMEHEHUE KaK B paMKax oOpa30BaTENbHOTO Mpoliecca NpU HM3YYEHHUH JIPYTUX
MPEIMETHBIX O0JacTeil, TaK U B MHBIX XKU3HEHHBIX CUTYalUSIX, CTAHOBATCS 3HAYUMBIMHU IS
GbopMHpOBaHUS  KAueCTB JIMYHOCTH, TO €CTb OPUEHTHUPOBAHbBI Ha (OPMHUPOBAHUE
MeETanpeIMETHbIX U IMYHOCTHBIX PE3YIbTAaTOB O0yUEHUS.

OcHoBHbIe 3amaun  ywyeOHoro mpeamera «Wudopmatuka» — cdopmupoBath Yy
oOydJaromuxcs:

NOHMMAaHWE NPHUHIMIIOB YCTpOMCTBA W (PYHKIMOHUPOBAHUS OOBEKTOB ULU(POBOTO
OKPYXEHUS, TPEJCTaBIeHUsI 00 HCTOPUM W TEHACHLMSIX pPa3BUTHUA HH(DOPMATUKHU TEepUOa
1 poBoi TpaHchOpMAaLIMM COBPEMEHHOTO 00IIECTBA;

3HAHMSI, YMEHHSI U HABBIKM IPAMOTHOM MOCTAHOBKHU 3aJ1a4, BO3HUKAIOIINX B MPAKTUYECKON
JESTENBHOCTH, ISl UX PEIICHHS C TOMOUIBI0 HHPOPMAIIMOHHBIX TEXHOJOTUN, YMEHHS U HaBBIKH
(G opManM30BaHHOT'O OMMCAHUS MTOCTABJICHHBIX 33/1a4;

6a30BbIe 3HaAHUSI 00 MH(OOPMAIMOHHOM MOJEIUPOBAHUM, B TOM YHCIE O MAaTEMaTUYECKOM
MOJIETUPOBAHNH;

3HaHHE OCHOBHBIX QJITOPUTMHUYECKUX CTPYKTYp M YMEHHE MPUMEHSTh ITH 3HAHUS IS
MOCTPOCHHMSI AJITOPUTMOB PEIICHUS 3aa4 10 UX MaTEMaTUYECKUM MOJIEIISIM;

YMEHHUS M HABBIKM COCTAaBJIEHHUS MPOCTHIX MPOrpaMM IO MOCTPOCHHOMY alTOPUTMY Ha
OJTHOM U3 A3BIKOB MPOrPaMMHPOBAHHUS BHICOKOTO YPOBHS;

YMEHHS W HaBBIKM J((PEKTUBHOTO HCIOIB30BAHMS OCHOBHBIX THIIOB TPHUKIIAIHBIX
nporpamMm (IIPUIIOKEHHI) 0011ero Ha3HaYeHU U UHPOPMAITMOHHBIX CHCTEM ISl PEIICHUS C UX
MOMOIIBIO TMPAKTHUECKUX 3aJlay, BiaJieHHe 0a30BBIMM HOpMaMH WH()OPMAIMOHHOW STHUKU U
mpaBa, OCHOBaMH MHGOPMAIMOHHON O€30ITaCHOCTH;

YMEHHE TPaMOTHO HMHTEPIPETUPOBATH PE3YJbTaThl PEIICHUS MPAKTHUECKUX 3a7ad C
NOMOIIbI0  MH(GOPMAIMOHHBIX TEXHOJOTHH, TPUMEHATh IOJyYEHHBIE pe3yJNbTaThl B
IIPAKTUYECKOM €SI TEIIbHOCTH.

Lenu m 3amaun u3ydyeHus HHGOOPMATUKM HAa YPOBHE OCHOBHOIO 00Iero o0pa3oBaHUS
ONPEJEISIIOT CTPYKTYPY OCHOBHOI'O COJEp)KaHHsA Y4eOHOro IpeAMeTa B BHUAE CIEAYIOIIMX
YeThIPEX TEMATUYECKUX Pa3/1eIIOB:

rdpoBasi TpaMOTHOCTB;

TEOpPETUUECKHUE OCHOBBI MH(POPMATHKH;

ANITOPUTMBI ¥ TIPOTPAMMHPOBAHNUE;

MH(POPMAIIMOHHBIE TEXHOJIOTHUH.

Ha uzyuenue nndopmatuku Ha 6a30BoM ypoBHe oTBoauTcs 102 yaca: B 7 knacce — 34 vaca
(1 gac B Henemo), B 8 knacce — 34 yaca (1 yac B Henenio), B 9 kinacce — 34 yaca (1 yac B
HEJIEJTIO).



COIAEPKXAHHUE OBYYEHUA
7 KIIACC

IIu¢ppoBasi rpaMoOTHOCTDH

KoMmnbloTep — yHuBepcajJbHOe YCTPOCTBO 00pad0TKH AAaHHBIX

Komnbrotep — yHHUBEpCAIBHOE BHIYUCIUTEIHLHOE YCTPOUCTBO, paboTarolee mo nporpamMmme.
Tunel  KOMIIBIOTEPOB:  MEPCOHAIBHBIE  KOMIIBIOTEPHI,  BCTPOCHHBIE  KOMIIBIOTEPHI,
CYIEepKOMITbIOTEPHI. MOOUIIbHBIE YCTPONCTBA.

OcHOBHBIE KOMIIOHEHTBI KOMIbIOTEpa M HX Ha3HaueHue. lIpoueccop. OmnepartuBHas u
JIOJITOBPEMEHHAs TaMATh. Y CTPOMCTBA BBOJIa U BbIBO1a. CEHCOPHBIN BBOJ, JATYMKHA MOOUITBHBIX
YCTPOICTB, Cpe/icTBa OMOMETPUUYECKON ayTEHTU(PUKALIMH.

Uctopuss pa3BuTus KOMIBIOTEPOB H  TIporpaMMHoro oOecrneuenus. [loxoneHus
KOMIbI0TepOB. COBpEMEHHBIE TEHJEHIIMH Pa3BUTHSI KOMITbIOTEPOB. CyNepKOMITBIOTEPHI.

[lapannenbHble BHIYMCICHHUS.

[lepconanbubiii kommbioTep. I[lpomeccop M ero XxapakTepucTUKH (TaKTOBas 4YacToTa,
paspsigHocTh). OnepatuBHas namsiTh. JlonroBpeMeHHast maMsTh. Y CTpOWCTBa BBOJAA M BBIBOJA.
O0BEM XpaHMMBIX JAHHBIX (OTMEpaTHUBHAS MaMATh KOMIBIOTEpPA, KECTKUH M TBEPAOTEIbHBIN
JIUCK, TIOCTOSIHHASI TAaMTh cMapT(OHa) U CKOPOCTh JOCTYNA JAJI PA3IUYHBIX BUIOB HOCUTEIEH.

TexHuka 0€30MaCHOCTH W MIpaBUiIa pabOThI HA KOMIIBIOTEPE.

IIporpammbl 4 1aHHBbIE

[Iporpammuoe obecrneueHue KomImbloTepa. I[lpukinanHoe mnporpaMMHOe oOOecredeHue.
CucremHoe mnporpammHoe obecneueHue. Cuctembl mporpammupoBanusa. [IpaBoBasi oxpaHa
nporpaMM M JaHHBIX. becmaTHble #  yclIOBHO-OecriaTHbie mporpammbl. CB0OOJHOE
porpaMMHOEe 0OecrieueHue.

®daiinel 1 manku (karanoru). [IpuHIUNB MocTpoeHus ¢anaoBbix cucteMm. [lomHoe HUMs
¢daiina (manku). Ilyte x dabiny (mamke). PaGora ¢ d¢aiimamMu W KartajoramMyd CpeJIcTBaMu
ONEPALMOHHON CHCTEMBI: CO3JaHUE, KOIMPOBAHHUE, IIEPEMEIICHUE, NEPEUMEHOBAHUE U
ynanenue QaiioB u manok (kartaioroB). Tumbl ¢ainos. CpoiicTBa (aitioB. XapakTepHbIe
pasMepsl (ailioB pa3iNMYHBIX TUIOB (CTpaHUIlA TEKCTa, DJEKTPOHHAs KHUTA, (ororpadusd,
3aMKcCh TMECHH, BUACOKIINII, TMOJTHOMETPAXHBIM (QUIbM). ApXuBaIus NaHHbIX. Vcmonab3oBaHue
nporpamMm-apxuBatopoB. DaiinoBeiii MeHemkep. llouck ¢aiaoB cpencTBamMu orneparmoOHHOM
CUCTEMBI.

KomneroTepHbie BUPYCHI U APYTU€ BPEIOHOCHBIE TporpaMMsbl. [IporpaMmbl 7151 3aIIUTHL OT
BHPYCOB.

KomnbroTepHbie ceTH

O0bennHeHne KOMIbIOTEPOB B ceTh. CeTh MHTEpHET. Beb-cTpanuia, Be6-caitt. CTpykTypa
anapecoB BeO-pecypcoB. bpaysep. I[louckoBbeie cuctembl. [lonck mHpOpManmuu Mo KIFOYEBBIM
CJIOBaM H 110 n300paxkeHuto. JloctoBepHOCTh HHPOpMaIH, OTydeHHO u3 HTepHeTa.

CoBpeMeHHbIE CEPBUCHI THTEPHET-KOMMYHUKAIIUI.

CerteBoil 3TUKET, 0a30Bble HOPMbI HHMOPMAIMOHHOM ITHUKM M TMpaBa Ipu padore B
Nurtepuere. Ctpareruu 6e3onacHoro noseaeHusi B IuTepHere.

TeopeTnueckue 0CHOBbI HHPOPMATHKH



HNudopmanus u uHGOPMAUMOHHBIE POLECCHI

WNudopmarust — 01HO U3 OCHOBHBIX MOHSATUH COBPEMEHHOMN HAYKH.

Nudopmanmss kak cBeAeHUs, MpeAHA3HAYCHHBIC JJIS BOCHPUSITUS YEJIOBEKOM, H
uH(pOopMaIMs KaK TaHHbIE, KOTOPbIE MOT'YT ObITh 00paOOTaHbl ABTOMATU3UPOBAHHON CUCTEMOIA.

JIMCKpEeTHOCTh TaHHBIX. BO3MOXKHOCTh OMUCAHUS HEMPEPHIBHBIX OOBEKTOB U MPOIIECCOB C
MTOMOIIIBIO TUCKPETHBIX JAHHBIX.

NudopmainimonHsie mpoIecchl — MPOIECChl, CBA3AHHBIE C XpaHEHUEM, MTPeoOpa3oBaHUEM U
repeadyeit JaHHbIX.

IIpencrasiaenue uHpopmManuu

CumBon. Andasut. MomHocts andasButa. Pa3HooOpasue s3bIKOB U ajugaBHUTOB.
EctectBennsie u (opmanbHbie S3bIKU. AJ(ABUT TEKCTOB Ha PYCCKOM si3bIke. JIBOMYHBINM
andaput. KonmnuectBo BCEBO3MOXKHBIX CIIOB (KOJOBBIX KOMOMHAIMK) (DUKCUPOBAHHOW JTMHBI B
nsonyHoMm andasute. IIpeoOpazoBanue moboro andaBura K JgBOMYHOMY. KommdecTBo
Pa3IUYHBIX CJIOB (PUKCUPOBAHHOW JJIMHBI B alipaBUTE ONPEeACTIEHHON MOIIHOCTH.

KonupoBanue cuMBOJIOB OJHOrO ajid)aBUTa C TOMOIIBI KOJIOBBIX CJIOB B JPYrom
andaBuTe, KOJ0Bas TaOIMIA, JEKOJUPOBAHNE.

JBonunsbiii koxa. IlpencraBieHne MaHHBIX B KOMITBIOTEpE KaK TEKCTOB B JIBOUYHOM
andanwure.

Nudopmanmonneiii 006bEM JaHHBIX. bBUT — MUHUMalbHAs €IWHUIIA KOJIWYECTBA
uHoOpMauKu — ABOUYHBIN pa3psa. Enunuiel uamepenus HHPOPMAIIMOHHOTO 00bEMa JTaHHBIX.
burt, 6aiT, kuimoOalT, MerabamnT, ruradanr.

CxopocTb nepeaun JaHHbIX. EIMHUIBI CKOPOCTH MEPEIadd JaHHbIX.

KonupoBanue tekctoB. PaBHOoMepHbIii koa. HepaBHomepnbiii koa. Kommposka ASCII.
BocemubutHbie koaupoBku. [lonstue o konupoBkax UNICODE. JlekogupoBanue cooOIieHuit ¢
MCITIOJIb30BaHUEM PABHOMEPHOTO U HEPABHOMEPHOTO Koja. MHbopManoHHbIi 00bEM TEKCTA.

Hckaxxenne nuadopmaiuu npu nepeaayde.

OO6mee mnpeacTaBieHHe O TUGPOBOM TMPEACTABICHUH AayJUOBU3YAIbHBIX U JPYTUX
HEIMPEPBIBHBIX TAHHBIX.

Konuposanue npera. [{BeToBeiec Mmoaenu. Moaens RGB. I'ny6una koguposanus. [lanurpa.

PactpoBoe u  BekTopHOE  TpenctaBieHue  u3obpaxeHuit. [lukcens.  OneHka
nH(OPMAITMOHHOTO 00bEMa rpadUIECKUX JAHHBIX JIJIST PACTPOBOTO U300paKEHUSI.

Konupoanue 3Byka. Pa3psiqHocTs 1 yacToTa 3anucu. KoqndecTBo KaHaI0B 3aluCH.

OueHKa KOJIMYECTBEHHBIX MapaMETPOB, CBA3AHHBIX C MPEACTABICHUEM M XPaHEHUEM
3BYKOBBIX (halJIOB.

NupopmanmoHHbIe TEXHOJIOTHH

TekcToBBIE TOKYMEHTBI

TexcToBBIE TOKYMEHTBHI U MX CTPYKTYPHBIC DJIIEMEHTHI (CTpaHHUIlA, ab3al], CTpoKa, CJIOBO,
CUMBOI).

TexcToBBI MPOIECCOP — WHCTPYMEHT CO3JaHUs, PEAAKTUPOBAHUA W (POpPMATUPOBAHHS
tekcToB. [lpaBuna HabOopa Tekcrta. PenaktupoBanue Ttekcta. CpoiictBa cumBoioB. Ipudr.
Tunel wpudtoB (pyOieHble, C 3aceykamu, MOHOILIMPUHHBIE). [lomyXuUpHOE W KypCHUBHOE
HauepTanue. CBoiicTBa a03aleB: TpaHUIlbl, a03alHBIA OTCTYI, WHTEpPBaJ, BbIPABHUBAHMUE.
[Tapametps! ctpanuisl. CtuneBoe popMaTrupoBaHUeE.



CrpykrypupoBanue HHPOpPMAIMU C TOMOIIBIO CHUCKOB W TaOmuil. MHOroypoBHEBbIE
cniucku. JloGaBiieHue TabJnil B TEKCTOBBIC IOKYMEHTHI.

BceraBka u300pakeHUN B TEKCTOBbIE JOKyMEHThl. OOTekaHue H300paKeHHM TEKCTOM.
BxiroueHne B TEKCTOBBIM IOKYMEHT aAuarpamm, Gopmys, HyMepaluu CTpaHUll, KOJOHTUTYJIOB,
CCBUIOK U IPYTUX 3JIEMEHTOB.

IIpoBepka npaBonucanus. PaccranoBka nepeHocoB. ['onocoBoi BBOJ TekcTa. OnTHdeckoe
pacno3HaBaHue Tekcta. KommbroTepHbldl nepeBo. Mcnonbs3oBaHue cepBucoB MHTepHETa s
00pabOTKU TEKCTA.

KomnbrotepHas rpadpuka

3HakOMCTBO C TpaduyueckumMu penaktopamu. PactpoBeie pucyHku. lcmonbs3zoBanue
rpaduyeCcKuX NPUMHUTHBOB.

Onepanuu  penakTUpoBaHusi TrpaduyecKux OOBEKTOB, B TOM 4HCIE IUPPOBBIX
dbotorpaduii: m3mMeHeHue pasmepa, 0Ope3ka, MOBOPOT, OTpakeHHe, paboTa ¢ 00JaCTIMU
(BBIICNICHHE, KOMTUPOBAHUE, 3AJIMBKA IIBETOM), KOPPEKIIUS 1IBETA, IPKOCTH U KOHTPACTHOCTH.

Bekropnass rpaduka. Co3naHue BEKTOPHBIX PHUCYHKOB BCTPOCHHBIMH CPEICTBAMHU
TEKCTOBOTO TIpoIleccopa WM JAPYyrux mporpamMm (mipuioxkeHuit). JloGaBieHne BEKTOPHBIX
PUCYHKOB B JJOKYMEHTHI.

MyJabTUMeAUAHBIC NIPE3eHTAIMU

[ToaroroBka MynbTUMEIUUHBIX Tpe3eHTanui. Cnaiin. JloGaBineHuWe Ha Ciaija TEKCTa U
n3o0pakeHuit. PaboTta ¢ HECKOJIBKUMU ClIaliITaMH.

JloGaBneHue Ha ciiail ayAMOBU3yalbHBIX JaHHBIX. AHUMaNUs. [ UIepPCChUIKU.

8 KUIACC

TeopeTnyeckne 0CHOBbI HH(POPMATHKH

Cucrembl cUNCIeHUS

Heno3unonuble ¥ TMO3WIMOHHBIE CHUCTEMBI cuucieHus. Amndasur. OcHOBaHHE.
Pa3zépuyrtas ¢opma 3amucu uucna. llepeBon B JAECATHUHYIO CHCTEMY YHCEN, 3alMCAHHBIX B
OPYTUX CUCTEMAX CUUCIIECHUA.

Pumckas cucrema cuucieHus.

JIBonuHasi cuctema cuucieHus. llepeBon unenbix umcen B mpexpenax oT 0 mo 1024 B
JBOMYHYIO CcHUCTeMy cuucieHud. BocbmepuuHnasi cucrtema cuucienus. llepeBox uucen wu3
BOCBMEPUYHON CUCTEMBI B IBOMYHYIO U JECATUYHYIO CUCTEMBI U 00patHo. [llecTHaaaTepuunas
cucteMa cuucieHuda. IlepeBon uwcen W3 MIECTHAALATEPUYHOM CHUCTEMBI B JBOUYHYIO,
BOCBMEPUYHYIO U AECATUYHYIO CUCTEMBI U1 OOpPATHO.

ApudmeTnyeckre onepamnuy B JBOUYHON CUCTEME CUHCIICHUS.

JJIeMeHThl MAaTEeMATHYECKOM JIOTHKH

Jlornueckue BbICKa3bIBaHUs. Jlormueckue 3HAYEHUs BBICKA3bIBAHWI. JJEMEHTApHbIE U
COCTaBHblE BbICKa3bIBaHMs. Jlormyeckue omnepanuu: «u» (KOHBIOHKIMS, JIOTHYECKOE
YMHOXEHUE), «WIN» (AU3BIOHKIIMS, JIOTHYECKOE CIOKEHHUE), «HE» (JIOTMYEeCKOe OTpPUIIAHUE).
[Ipuoputer normyeckux onepauuid. OnpeneeHUe UCTUHHOCTU COCTABHOTO BBICKA3bIBAHMS,
€CJIM H3BECTHbl 3HAUCHMS HCTUHHOCTH BXOJAIIUX B HEr0 SJEMEHTAPHBIX BBICKA3bIBAHUM.



Jlornueckue Bbipaxkenus. [lpaBuna 3amucu jgoruyeckux BbipakeHuU. lloctpoenue Tabmwmil
HMCTUHHOCTH JIOTUYECKUX BBIPAXKCHUH.

Jlorndeckue 31eMEHThI. 3HAKOMCTBO € JJOTUYECKUMHU OCHOBAMH KOMIIBIOTEPA.

AJITOPUTMBI U TPOTPAMMHPOBaHME

HcnosHuTE M ¥ AJITOPUTMBIL. AJITOPUTMHUYECKHE KOHCTPYKIMH

[lonsitue anroputma. McrmonHutenu anaropuTMoB. ANTOPUTM KaK IUIaH YIpPaBJICHUS
WCTIOJIHUTENIEM.

CgoiictBa anroputma. CrnocoObl 3amucu anroputMa (CJIOBECHBIM, B BHUJIE OJIOK-CXEMBI,
porpamma).

AnroputMudeckue KOHCTpYyKiuu. KoHCTpykiusi «ciempoBaHue». JIMHEHHBIN aaropuTM.
OrpaHu4eHHOCTh JIMHEHHBIX aJTOPUTMOB: HEBO3MOXKHOCTH MPEIYCMOTPETh 3aBUCUMOCTD
MOCJIEI0BATEIILHOCTHU BBITIOJIHAEMBIX JICMCTBUNA OT UCXOJIHBIX JTAHHBIX.

KoHcTpykius «BeTBICHUE): TIOJIHAS U HEToJIHAsE (hOpMBbl. BITIOJIHEHUE W HEBBITIOJIHEHUE
yCJIOBHS (UICTUHHOCTD U JIO)KHOCTh BbICKa3bIBaHUsl). [IpocThie U COCTaBHBIC YCIOBUS.

KoHCTpyKINs «OBTOPEHUS»: IUKIBI C 3aJaHHBIM YHUCIOM TOBTOPEHUH, C YCIOBHEM
BBITIOJTHEHUS, C IEPEMEHHOM IIUKIIA.

Pazpabotka s (opMaIbHOTO MCHIOMHUTENS AJIrOPUTMa, MPHUBOAAIIETO K TpedyeMomMy
pe3yibTaTy MpPH KOHKPETHBIX HCXOJHBIX JaHHBIX. Pa3paboTka HECIOXHBIX aJTOPUTMOB C
UCIIOJIb30BAaHUEM IIMKJIOB M BETBJCHUU [JIs yNpaBlieHUS (OpPMaIbHBIMU HCIIOJTHUTEISIMU,
takumMu kKak PoGot, Uepenamka, UeptéxHuk. BplmogHeHuWe anropuTMOB BPYYHYHO H Ha
KommbloTepe. CUHTaKCUYeCKUe U JIornueckue omuoku. OTKa3bl.

A3bIK IPpOrpaMMHUpPOBaAHMSA

S3pik  mporpammupoBanus  (Python, C++, TIlackams, Java, C#, IlIkonbHbIi
AnropuTMUUECKHM S3BIK).

Cucrtema nmporpaMMHUpPOBAHUS: PEAAKTOP TEKCTA IPOrpamMM, TPAHCIATOP, OTJIAAUHUK.

Ilepemennas: Tu, umsi, 3HaueHue. Llenble, BEIeCTBEHHBIE U CUMBOJIbHBIE IEPEMEHHBIE.

Omneparop mnpucBauBanusi. ApudMeTHUECKHE BBHIPAKEHHUS U TOPSAIOK HX BBIUHMCICHUA.
Ornepanuu ¢ LeJIbIMUA YUCIaMU: LIEJIOYUCIEHHOE AEJIEHUE, OCTATOK OT JIEJICHUS.

BerBnenus. CocraBHble yCIOBHS (3alUCh JIOTMUECKUX BBIPAKEHUI HA M3YyYa€MOM SI3BIKE
nporpaMMupoBanusi). HaxoxaeHne MUHUMyMa U MakCUMyMa U3 JIBYX, TPEX U YETBIPEX UMCEIL.
Pelienrie KkBaipaTHOrO ypaBHEHUS, UMEIOIIETO BEIIECTBEHHBIE KOPHHU.

Jluanorosasi OTJaJKa MPOrpaMM: MOIIArOBOE BBIIOJIHEHUE, TPOCMOTP 3HAUEHUN BEIUYUH,
OTJIaJIOYHBII BBIBOJI, BBIOOP TOUKH OCTAHOBA.

[ukn ¢ ycnoBuem. Anroput™ EBkimma st HAXOKIEHUST HAUOOIBIIEro OOIIEro JAeIUTENs
JBYX HaTypaJdbHBIX 4Kcen. Pa3OueHne 3amiucu HaTypaJIbHOTO YHMCJIA B MO3UIIMOHHON CHUCTEME C
OCHOBaHUEM, MEHBIIIUM WU paBHbIM 10, Ha OTaETbHBIE TUDPHI.

[{ukn ¢ mepeMeHHONW. AJITOPUTMBI IPOBEPKH AETMMOCTH OJHOTO LIEJIOr0 YUCIa Ha IPYroe,
MPOBEPKU HATYPAJIbHOIO YKCIIA HA MPOCTOTY.

O6paboTka  cUMBOJIbHBIX  JaHHBIX.  CHMBOJIBHBIE  (CTPOKOBBIE)  TIE€PEMEHHBIE.
[locumBonibHast o0OpaboTka cTpok. I[loAcdy€T dYacTOTHl MOSIBJIECHUS CHUMBOJIAa B CTPOKE.
Berpoennbie pyHkumu 11t 00pabOTKH CTPOK.

AHaJIU3 aJITOPUTMOB



OrnpeneneHue BO3MOXKHBIX pE3yJbTaTOB pabOTHl alropuTMa MPU JAHHOM MHOXKECTBE
BXOJHBIX JAHHBIX, OINPEICICHUE BO3MOXKHBIX BXOJHBIX [IAHHBIX, MNPUBOIAIIMX K JAaHHOMY
pe3yabTary.

9 KUIIACC

Iu¢pposasi rpaMOTHOCTDH

I'nobanbHas cetb UHTEpPHET U cTpaTeru 0€30MaCHOIO NMOBeIeHUS B Hell

I'noGansnas cetb WuTepHer. IP-ampeca y3moB. CereBoe xpaHEHHE JaHHBIX. MeTomabl
WHVMBUAIYaJILHOTO U KOJUICKTUBHOTO pa3MelieHuss HoBoil nHpopmanuu B MaTepHeTe. bonbime
JaHHbIE (MHTEPHET-AaHHbIC, B YACTHOCTH JaHHBIC COIIMATBHBIX CETEH).

[Tonsitue 06 MHPOPMAIIMOHHOM OE30MACHOCTU. YTPO3bl MHOOPMAIIMOHHON 0€30MacHOCTH
npu paboTre B riI00aJIbHOM CETH M METOAbl TpoTuBojAeicTBUS uM. [IpaBuna Oe3omacHoi
ayTeHTUUKauU. 3amura JuyHoW uHpopmanuu B HMuTepHere. besomacHele cTpareruu
noBenenust B Mutepuere. [IpenynpexneHue BOBICUYEHUSI B JIECTPYKTHBHBIE U KPUMHUHAIbHBIC
(bopMbI ceTeBOI aKTUBHOCTHU (KNOEpOYIIMHT, GUITUHT U JpyTrUe GOPMBI).

PaGora B ”H)OPMALIMOHHOM NPOCTPAHCTBE

Bunpl gestensHocTH B MHTEpHETE, MHTEPHET-CEPBUCHI: KOMMYHHKAIIMOHHBIE CEPBUCHI
(moutoBast cnyx0a, BHICO-KOH(GEPEHII-CBS3b M JPYyrue), CHpaBOYHBIC CIYXObI (KapThl,
pacrucanus U JIPyrue), MOMCKOBBIE CITYXKObI, CITY>KObI OOHOBIICHHS TPOTPAMMHOTO 00€CTICUCHUS
u apyrue ciayx0bl. CepBUCHI TOCYIAapCTBEHHBIX Yyciayr. OOiauHble XpaHWIMINA JTaHHBIX.
CpezncTBa COBMECTHOU pa3pabOTKH TOKyMEHTOB (oHJaitH-odwuckl). [Iporpammuoe obecnieyeHue
Kak BeO-CEpBHUC: OHJIAMHOBBIE TEKCTOBBIE W TpadUyecKue peaakToOpbl, Cpeabl pa3pabdOTKH
IpOrpamM.

TeopeTnyeckne 0CHOBbI HH(POPMATHKH

MoaeaupoBaHue KaK MeTO O3HAHUS

Mogens. 3amaun, pemiaeMble ¢ IMOMOIIBI0 MojaenupoBanus. Kimaccudukanuum Mojene.
Martepuanbubie (HaTypHble) W HH(OpManMoHHBIE Mojenu. HemnpepbiBHbIE W JTUCKPETHBIE
Mozenu. HMmurtaumonuele wmoxaenu. HWrpoBele wmoxenu. OlieHKa aJ€KBAaTHOCTH MOJENH
MOJICIUPYEMOMY OOBEKTY U IEJISIM MOJICTTUPOBAHMSI.

Tabnuunsie Mogenu. Tabiuila Kak MpeacTaBlIeHUe OTHOIICHUS.

baser nannbeix. OT60p B TabsIHIIE CTPOK, YAOBIETBOPSIONIUX 3aJAHHOMY YCJIOBHIO.

I'pad. Bepmuna, pedpo, myts. OpueHTUPOBAaHHBIE U HEOPUEHTUPOBAaHHBIC Tpadbl. [nnnHa
(Bec) pebpa. BecoBas marpuma rpacda. JlnimHa mytu Mexnay BepmumHamu rpada. Ilowmck
ONTUMAJILHOTO TIyTH B rpade. HauanbHas BepuimHa (MCTOYHUK) U KOHEYHAs] BEPIIUHA (CTOK) B
OpUEHTUPOBaHHOM rpade. Brruncienue xommyecTBa MyTe B HAMPABICHHOM AIMKIMYECKOM
rpade.

HepeBo. Kopenb, BepmmnHa (y3en), JucT, pedpo (mayra) nepeBa. Beicota paepesa.
[Moanepeso. [Ipumepsl ncnonab3oBaHus iepeBbeB. [lepebop BapraHTOB C TOMOIIBIO JEpEBA.

[TonaTHE MaTeMaTHYECKOW MOJENH. 3aJaud, pelIaeMble ¢ MOMOMIBI0 MaTeMaTUYECKOIO
(KOMIIBIOTEPHOT0) MojieupoBaHus. OTIUYKMe MaTeMaTHUYECKON MOJIeNI OT HATYPHOU MOJEIU U
OT CJIOBECHOTO (JIUTEPATypPHOr0) ONMKUCaHUs OOBEKTA.



Oranbl ~ KOMIIBIOTEPHOI'O  MOJEIMPOBAHUS:  IOCTAaHOBKA  3aJayd,  IOCTPOEHUE
MaTeMaTU4eckoil  MoJenu, NporpaMMHas — peanu3alus, TECTUPOBAHHME, IPOBEACHHUE
KOMITBIOTEPHOI'O SKCIIEPUMEHTA, aHAJIU3 €r0 Pe3yJIbTaTOB, YTOUHEHUE MOJIETH.

AJITOPUTMBI U IPOTPAMMHUPOBAHHE

Pa3paboTka aJiropuTMOB U IPOrpamMm

Pa3Ouenne 3amaunm Ha mnoazagayd. CocTaBlieHHE aNrOPUTMOB M MPOrpaMMm  C
UCIIOJIb30BAaHUEM BETBJICHUH, LMKIOB M BCIIOMOTaTENIbHBIX aJITOPUTMOB JJIA YIPABICHUS
ucrnoyiHureaeM PoOOT uiu ApyruMu UCHOJHUTENSIMU, TakuMU Kak Yepemnainka, YepTEXHUK U
JIPYTUMU.

Tabnuunbie BenuuuHbl (MaccuBbl). OpHoMepHble MaccuBbl. COCTaBlIieHHE U OTJIaJKa
MPOrpaMM, peasu3yIoIINX TUIIOBbIE AJITOPUTMbI 0OPAOOTKH OJHOMEPHBIX YMCIOBBIX MACCHBOB,
Ha OJHOM M3 s3bIKOB mporpammupoBanus (Python, C++, Ilackans, Java, C#, IlkonbHbIi
AnroputMudeckuil  SI3bIK): 3amOJIHEHHWE YHUCJIOBOI'O MAacCHBa CIyYalHbIMU 4YHCIIAMH, B
COOTBETCTBHUM € (HOPMYIION MM MyTEM BBOJA YMCEN, HAXOXKJIEHUE CYMMbI AJIEMEHTOB MAacCHBa,
JUHENHBIM TOMCK 33JaHHOrO0 3HAYeHUs B MacCHUBe, IMOACYET JJIEMEHTOB MAacCHBa,
YIIOBJIETBOPSIONINX 33JaHHOMY YCJIOBHIO, HAaxXOXICHHE MHUHUMAIBHOTO (MaKCUMAaIbHOIO)
aneMeHTa MaccuBa. COpTHPOBKA MACCHUBA.

OO6paboTka TOTOKAa  JAaHHBIX:  BBIYMCIEHUE  KOJIIMYECTBA, CYMMBI,  CPEIHEro

apuMeTHUECKOTO, MHUHUMAJIbHOTO U MaKCHUMAaJIbHOTO 3HAYEHUS 3JIEMEHTOB
NOCJIEI0BATEIIBHOCTH, YAOBIETBOPSIOIIMNX 3aJaHHOMY YCIJIOBHIO.
Yupasienue

VYnopasnenne. Curnan. O6parnast cBa3b. [lonydeHue curHaioB oT HUGPOBBIX JATYHUKOB
(xacaHusi, pacCTOSIHUSA, CBETA, 3ByKa U Apyroro). [Ipumepsl ucnonb3oBaHus MPUHIMIIA OOPaTHOM
CBA3U B CHUCTEMax YNPABJIECHUS TEXHUYECKUMH YCTPOWCTBAMU C IMOMOIIBIO AATYMKOB, B TOM
quCiie B POOOTOTEXHHKE.

[Tpumepsl pOOOTHU3UPOBAHHBIX CUCTEM (CHCTEMA YIPAaBJICHUS ABMKECHUEM B TPAHCIIOPTHOM
CUCTEME, CBApOYHAs JIUHUS aBTO3aBOJa, aBTOMATU3UPOBAHHOE YIPABJICHUE OTOILUIEHHEM J0Ma,
ABTOHOMHAsl CUCTEMA YIPABJIEHUS TPAHCIIOPTHBIM CPEACTBOM U APYTUE CUCTEMBI).

NudopMmannoHHbIe TEXHOJIOTHHA

JIeKTPOHHBbIE TA0JIUIIbI

[Torsitue 00 2NIEKTPOHHBIX Tabmuiax. THIBI TaHHBIX B SYEHKaX DJIEKTPOHHOW TaOIMUIIBI.
PenaktupoBanue u popmatupoBanue tadnui. BcTtpoeHHble GYHKINUU IS TTOMCKAa MaKCHMyMa,
MHUHHAMYMa, CYMMBI U cpenHero apudmerndeckoro. CoOpTUpPOBKAa JaHHBIX B BBIJCICHHOM
nuanas3one. lloctpoeHue nauarpamMm (TUCTOrpaMma, KpyroBas JuarpamMma, TO4Y€4Has
nuarpamma). Beioop tuma nuarpaMmai.

[TpeoGpazoBanue Gpopmyn mpu KonupoBaHuu. OTHOCUTENbHAS, A0COTIOTHAS M CMEIIaHHAS
aapecanusi.

Y cnoBHBIE BBHIYHCIECHUS B DJEKTPOHHBIX Tabmuiax. CyMMUpPOBaHHUE U MOACYET 3HAUCHUIA,
OTBEUAKOIHX 3afaHHOMY YycioButo. OOpaboTka Oompmux HAO0OPOB AaHHBIX. UuWCIEHHOE
MOJICTUPOBAHUE B AJIEKTPOHHBIX TaOIUIIAX.

NudopmannoHHble TEXHOJIOTMHA B COBPEMEHHOM 00IIIeCTBE

Ponp mH(MOpMALIMOHHBIX TEXHOJOTHI B PAa3BUTHU 3KOHOMHUKH MHUpPA, CTPaHbl, PETHOHA.
OTKpbITEIE 00pPA30BaTEIIBLHBIE PECYPCHI.



[Ipodeccun, cBsizanHble ¢ UHPOPMATUKON W WHPOPMAIMOHHBIMM TEXHOJIOTUSMHU: BeO-
U3aitHep, TPOTrPpaMMHUCT, Pa3padOTUUK MOOUIIBHBIX MPUIOKEHHUH, TECTUPOBIIUK, apXUTEKTOP
MIPOrpaMMHOT0 00€CTIeUeHUS, CIICIIMAIIUCT 10 aHANIM3Y JAHHBIX, CACTEMHBIA aIMUHUCTPATOP.

INIJIAHUPYEMBIE PE3YJIBTATDI OCBOEHMUA HNPOI'PAMMBI 1[0
NH®OPMATHUKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHMUSA

N3yuenne mHbOpMATUKH HAa YPOBHE OCHOBHOI'O OOIIEero oOpa3oBaHUs HAMpPaBJICHO Ha
JTOCTH)KEHUE OOYYarolMMUCS JTUYHOCTHBIX, METANpPEAMETHBIX W TMPEIAMETHBIX pe3yJIbTaTOB
OCBOCHUS COZIEp KaHUsl y4€OHOT0 TIpeAMETa.

JIMYHOCTHBIE PE3YJIBTATbDI

JIn4HOCTHBIE pe3yJIbTaThl MMEIOT HAIMPABJICHHOCTh HA pEIIeHHWE 3ajlad BOCIHUTAHUS,
Pa3BUTHS U COLMAIIU3AIIMN 00YUYAIOIINXCSl CPEJACTBAMH YUeOHOTO MpeMeTa.

B pesynbrare u3ydyeHuss MHQOpPMATHKA HAa YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUS Y
oOyyaroierocst 0ynyT chopMUpOBaHbI CIAEAYIONIUE TUYHOCTHBIC PE3yJIbTAaThl B YACTH:

1) naTpMOTHYECKOr0 BOCIIUTAHUS:

IIEHHOCTHOE OTHOIIEHHE K OTEUYECTBEHHOMY KYJIHTYPHOMY, UCTOPUUECKOMY M HAYYHOMY
HaCJIEUI0, TIOHUMaHKE 3HAYeHUs MHPOPMATHUKU KaK HAYKH B )KU3HU COBPEMEHHOI'O OOIIECTBa,
BJIaJICHUE JTOCTOBEPHON MHGOPMAIIUEH O MEePeIOBBIX MUPOBBIX U OTEUYECTBEHHBIX JTOCTHKEHUSIX
B o0OsacT MHPOPMATUKU U WH(POPMAITMOHHBIX TEXHOJIOTHH, 3aMHTEPECOBAHHOCTh B HAaYYHBIX
3HaHMSX O IIUGPOBON TpaHCHOPMALIMKM COBPEMEHHOTO 00IIECTBA;

2) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS :

OpHEHTAIUsl Ha MOpaJIbHbIE IIEHHOCTH W HOPMBI B CUTYyallUIX HPAaBCTBEHHOT'O BBHIOODA,
TOTOBHOCTH OIICHHBATh CBOE IMOBEJCHUE U TMOCTYIKH, a TaKXKE MOBEJECHUE U MOCTYIKHU APYTHX
JOJIe C TIO3UIMM HPABCTBEHHBIX M TPABOBBIX HOPM C YYETOM OCO3HAHUS IOCIEICTBHMA
MOCTYIKOB, aKTHBHOE HEMPUATHE aCOIIMATBHBIX TOCTYIIKOB, B TOM unciie B UHTepHeTe;

3) rpaskIaHCKOr0 BOCTIUTAHUSA:

NPEJICTABIICHUE O COIUATbHBIX HOPMaX M TPaBHIAX MEXKIMYHOCTHBIX OTHOIICHUN B
KOJUICKTHBE, B TOM YHCJIE B COLIMAIIBHBIX COOOIIEeCTBaX, COOJIOICHUE TTPaBU OE30MacHOCTH, B
TOM YHCJI€ HaBBIKOB 0€30MacCHOTO MOBEACHUS B HHTEPHET-CPE/Ie, TOTOBHOCThH K pa3HOOOpa3HOH
COBMECTHOW JEATEIbHOCTH MPU BBINOJHEHUH YYEOHBIX, IMO3HABATEIbHBIX 3ajJlay, CO3JaHUU
y4eOHBIX MPOEKTOB, CTPEMJICHHE K B3aMMOIIOHUMAHUIO U B3aMMOIIOMOIIM B IMPOIECCE ITOM
y4eOHOM JesTEIHHOCTH, TOTOBHOCTh OIIEHUBATH CBOE MOBEJICHNUE U MOCTYIKHA CBOMX TOBAPHINEH
C MO3ULIMHM HPABCTBEHHBIX U MPABOBBIX HOPM C YUYETOM OCO3HAHUS MOCIEICTBUI MOCTYNKOB;

4) HeHHOCTell HAYYHOI'0 NMO3HAHMS

c(hOpMHUPOBAHHOCTH MHPOBO33PEHYECKUX MpeCTaBICHUI 00 uH(pOpMaIH,
WH(OOPMAITMOHHBIX Tporeccax W HWHGOPMAIMOHHBIX TEXHOJOTHUAX, COOTBETCTBYIOIIUX
COBPEMEHHOMY YPOBHIO pPa3BUTUSA HAyKH W OOLIECTBEHHOM MPAKTHUKW M COCTABIISIOIIUX
0a30BYI0 OCHOBY JJISI IOHUMAaHUS CYIIIHOCTA HAYYHOW KapTUHBI MHUPA;

MHTEpeC K OOYyYEeHHMIO W TO3HAHUIO, JI0003HATENIbHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caMOoOOpa30BaHHIO, OCO3HAHHOMY BBIOOPY HANpABICHHOCTH W YPOBHS OOydeHus B
JlaIbHEUIIIEM;



OBJIaJICHUE OCHOBHBIMH HaBbIKAMHU HCCJIEI0BATEIbCKON JESITENIbHOCTH, YCTAaHOBKA Ha
OCMBICJICHUE OIbITA, HAOIIOJAEHUN, MOCTYIKOB M CTPEMIICHHE COBEpPUIEHCTBOBATH IMYTHU
JTOCTUKEHUSI UHAUBUIYaJIbHOTO U KOJUIEKTUBHOIO OJIaronoyyus;

c(OPMHPOBAHHOCTh ~ MH(POPMALIMOHHOM  KyJbTYpbl, B  TOM  4YHCJIE  HAaBBIKOB
CaMOCTOSATEIbHON PabOThI C yUEOHBIMH TEKCTAMM, CIPABOYHOM JTUTEpAaTypOi, pa3HOOOpa3HBIMU
CpelcTBaMM MH(POPMALMOHHBIX TEXHOJOTHH, a TAKKE€ YMEHHUS CaMOCTOSITEIbHO ONpPENEsTh
eI CBOEro OOydeHHUs, CTaBUTh U (opMyiupoBaTh Ajig ceOd HOBbIE 3ajayud B yuébe u
MO3HABATEIBbHON JEeATENbHOCTH, pa3BUBAaTh MOTHBBI M HMHTEPECHl CBOEH IO3HABATEIBHOU
NesITENbHOCTH;

5) popmupoBaHus KyJbTYPbI 310POBbA:

OCO3HAHME LIEHHOCTH >KM3HHU, OTBETCTBEHHOE OTHOILIEHHWE K CBOEMY 3/I0POBbIO, YCTAHOBKA
Ha 370pOBBIM 00pa3 »*U3HMU, B TOM YHCJIE U 3a CUET OCBOEHHUS U COONIOACHHS TPeOOBAHMMA
0e30macHON IKCIUTyaTallMi CPECTB HHOOPMAIMOHHBIX 1 KOMMYHHKAIIMOHHBIX TEXHOJIOTUI;

6) Tpy10BOr0 BOCIMTAHMS

UHTEpEeC K MPaKTUYECKOMY U3Y4EeHHIO npodeccuil u Tpyaa B cdepax npodeccuoHalbHON
JESTENbHOCTH, CBSI3aHHBIX C HH(GOPMATHUKOW, MPOrpaMMHpPOBAHMEM MU HH(YOPMAIMOHHBIMU
TE€XHOJIOTUSIMH, OCHOBAaHHBIMHM HA JIOCTHXKEHHSIX HAYKU MH(DOPMATHUKUA U HAYYHO-TEXHUUYECKOTO
nporpecca;

OCO3HAHHBIK BBIOOP M TMOCTPOCHHE WHAMBUAYAIBHON TpaekTopuu oOOpa3oBaHUS U
’KU3HEHHBIX IJIAHOB C YYETOM JIMYHBIX U OOLIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEN;

7) 3KOJI0THY€CKOr0 BOCIIUTAHMA:

OCO3HAHUE INI00ATBHOTO XapaKTepa HKOJIOTMUECKUX MPoOJieM U MyTel UX pelIeHus, B TOM
quciIe ¢ y4€TOM BO3MOXHOCTEH MH(POPMAILIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTUH;

8) apmanTtanmum oOy4yamomerocs K M3MEHSAIOIIMMCS YCJIOBUSIM CONHAJIBHOW WU
MPUPOIHON Cpebl:

OCBOEHHE OOYyYaIOLIMMUCS COLUUAJIBHOTO OIBITa, OCHOBHBIX COIMAJIBHBIX pOJIEH,
COOTBETCTBYIOLIMX BEAYIIEH JAEATEIBHOCTH BO3pacTa, HOPM U MpaBHJI OOIECTBEHHOI'O
noBe/ieHus1, (HOpM COLMANBHOM KU3HHU B IpyNax U cooOUIECTBAX, B TOM YHCJE CYIIECTBYIOLIUX
B BUPTYaJIbHOM ITPOCTPAHCTBE.

METAINPEAMETHBIE PE3YJIBTATBI

MeranpenMeTHble PEe3yibTaThl OCBOEHUS MPOrpaMMbl MO HMHPOPMATHUKE OTPAXKAIOT
OBJIAJICHUE YHUBEPCAJIbHBIMU y4eOHBIMH JNEUCTBUAMU — ITI03HABATEIIbHBIMU,
KOMMYHHUKAaTHBHBIMU, PETYJISATUBHBIMH.

ITo3HaBaTe/ibHBbIE YHUBEPCATbHbIE YUeOHbIE 1eHCTBUSA

ba3oBble JJoruyeckue aelcTBUSA:

YyMEHHE OIpENeIsATh TOHITHSA, CO3/aBaTh OOOOIIEHNS, YCTaHABIMBATH AaHAJOTHH,
KJIaCCU(UIIUPOBATh, CAMOCTOSATEILHO BHIOMPATh OCHOBAHMS M KPUTECPHH JUIS KilacCH(UKaIHH,
YCTaHABJIMBATh MPUYUHHO-CJIEJACTBEHHBIE CBSI3M, CTPOUTH JIOTHYECKUE PACCYXKICHUS, J1eJIaTh
yMO3aKJIFOueHHs (MHIYKTUBHBIC, I TYKTUBHBIC U TI0 aHAJIOT'UH ) U BBIBOJIBI;

YMEHHE CO371aBaTh, MPUMEHITh M MPE0OPa3OBbIBATh 3HAKK U CHMBOJIBI, MOACIH M CXEMBI
JUIS1 pellieHs] YI€OHBIX U TI0O3HABATENIBHBIX 33144,



CaMOCTOSITEILHO BBIOMpPATH CHOCOO perieHus y4eOHOU 3amauu (CpaBHUBATH HECKOJIBKO
BApUAHTOB pelIeHHUs, BbIOMpaTh HauOoyiee NOAXOMAIUNA C Y4ETOM CaMOCTOSITEIBHO
BBIJICJICHHBIX KPUTEPUEB).

Bba3oBble ucciaenoBaTe/ibCKkie AeiicCTBUA:

dbopmynupoBaTh BOMPOCH], (UKCUPYIOIIME Pa3pblB MEXKIY PEaTbHBIM U KeIaTeIbHBIM
COCTOSIHUEM CUTYaIlH, 00BEKTa, U CAMOCTOSTEIBHO YCTaHABIMBATH HCKOMOE U JTAaHHOE;

OLICHMBAaTh Ha NPUMEHUMOCTb M JIOCTOBEPHOCTh HH(OpMAaIUIO, MOIYYEHHYIO B XOJ€
UCCJIeI0BAHMUS;

MPOTrHO3UPOBATh BO3MOXKHOE JalIbHEMIlee pa3BUTHE MPOLECCOB, COOBITUH M HX
MOCJICICTBUS B AHAJIOTUYHBIX WM CXOJIHBIX CUTYyAIUsAX, a TAKKE BBIJBUTATh MPEIIOT0KEHHUSI 00
WX Pa3BUTHH B HOBBIX YCIIOBUSX U KOHTEKCTAX.

Pab6ora ¢ undgopmanmeii:

BBISIBIIATH JAeDUIMT WH(POpPMAIINU, JAHHBIX, HEOOXOAUMBIX sl PEIICHUS TMOCTABICHHOMN
3a/1auu;

NPUMEHATh Pa3JIUYHbIE METOJIbl, MHCTPYMEHTBI M 3ampochl NpH TOUCKE U OTOOpe
uHDOpMalMK WM JAaHHBIX W3 HCTOYHHKOB C Yy4€TOM MPEIJIOKEHHOW YuyeOHOW 3ajauu u
3a/ITaHHBIX KPUTEPUCB,;

BLIOMpATh, AaHAJIU3UPOBATh, CHUCTEMATU3UPOBATh M HWHTEPIPETUPOBATH HHGOPMAIIUIO
Pa3IUYHBIX BUJOB U (hOPM TIPEACTaBICHUS,

CaMOCTOSITEJIbHO BBIOMpPATh ONTHUMaJIbHYIO (OpMY TMpeAcTaBlIeHUs UWHOOpPMALUU U
WLTIOCTPUPOBATH pelIaeMble 3a7jaui HECJIOXKHBIMU CXeMaMH, [uarpaMmMaMu, UHOU rpaukoi u
X KOMOWHALIUAMY;

OLICHMBATh HAIEKHOCTh HH(POPMALUUA TO KPUTEPHUSM, NPEITOKEHHBIM YUYUTEJIEeM WU
c(hOpMYITHPOBAHHBIM CAMOCTOSATENBHO;

3¢ PeKTUBHO 3aIIOMUHATH U CUCTEMATH3UPOBATh HHPOPMAITHIO.

KommyHuKaTHBHBIE YHHBEPCcaIbHbIEe YUeOHbIe el CTBUSA

OO01menue:

COMOCTAaBJSITh CBOM CYXKICHUS C CYXKICHUSMU JAPYTHMX YYaCTHUKOB JIMAJIOTa,
O0OHapy>KMBATh PA3INYUE U CXOACTBO MMO3UIIHIA;

nyOIUYHO  TIPEACTABISATH  PE3yJAbTaThl  BBIOJHEHHOTO  OMBITa  (IKCIEPUMEHTA,
UCCIIEIOBAaHUS, IPOEKTA);

CaMOCTOSATENILHO BBIOMpaATh (opMaT BBICTYIUICHUS C YYETOM 3ajJad MPE3CHTALNHA |
0COOEHHOCTEW ayJIUTOPHH U B COOTBETCTBUM C HUM COCTAaBJISATh YCTHBIE U MTUCHMEHHBIE TEKCTHI
C MCTIOJIb30BaHUEM HILTIOCTPATUBHBIX MaTEPUATIOB.

CoBMecTHas 1eSITeJIbHOCTD (COTPYIHHUYECTBO):

MOHUMATh M HCIOJIh30BaTh MPEUMYIIECTBA KOMAHIHOW W WHAMBUAYaTbHOW pabOTHI TIpH
PEIICHIH KOHKPETHON MPOOIEMBI, B TOM YHCIIE TIPU CO3IaHIH HHPOPMAITMOHHOTO MPOAYKTA,

MPUHUMATh 1€ COBMECTHOW WH(MOPMAIMOHHON IEATENBHOCTH MO cOOopy, oOpaboTke,
nepenade, hopmanmuzanuu WHOOPMAITNH, KOJUIEKTUBHO CTPOUTH JACUCTBHS MO €€ TOCTHKCHUIO:
pacipenemnsTh POJH, T0TOBAPUBATHCS, 0OCYKIATh TIPOIECC U PE3YIHTAT COBMECTHOM pabOTHI;



BBINIOJIHATHh CBOKO 4YacTh padoOThl ¢ MHpOpMaMel Wi UHPOPMALUMOHHBIM MPOAYKTOM,
JNOCTUTasi KAYECTBEHHOTO PE3yJIbTAaTa [0 CBOEMY HAIIPABIECHUIO U KOOPAUHHUPYS CBOU ACHCTBHUS
C IPYTUMH YJI€HAMHU KOMaHbL;

OLICHMBAaTh Ka4€CTBO CBOETO BKJaJa B 0OLIMK MH(POPMALIMOHHBIN MPOAYKT MO KPUTEPHUSIM,
CaMOCTOSTEIBHO CPOPMYIMPOBAHHBIM YYACTHUKAMH B3aUMOJCHCTBUS;

CpPaBHUBATh PE3YJbTAThHl C MCXOJHOM 3aJadyel M BKJIAJ KaXJOro WICHa KOMAaHIbl B
JOCTUXKEHUE PE3yJbTaTOB, PA3ACNITh C(epy OTBETCTBEHHOCTH M MPOSBIATH TOTOBHOCTH K
MIPEAOCTABIEHUIO OTYETA MTEPE TPYIIION.

PeryisiTUBHBIE YHUBEpPCcAJIbHbIE yUeOHbIE 1eHCTBHS

Camoopranusanus:

BBISIBJIATH B KU3HEHHBIX U YYECOHBIX CUTYaALUSIX MPOOJIEMBI, TPEOYIOIHE PEIICHNUS,

OPUCHTHPOBATHCS B PA3IUYHBIX TOAXOJAaX K MPUHATHIO pelieHud (MHIUBHUIYaTbHOE
MIPUHSATHUE PELICHUM, MPUHSITUE PEIICHUN B TPYIIIE);

CaMOCTOSITEJILHO COCTaBJISITh AJTOPUTM pelIeHus] 3a1ayu (WM €ro 4acTh), BBIOMPATH
crioco® pemieHuss ydeOHOW 3ajaud C YYETOM MMEIOIMUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTHPOBATH IMpeJjiaracMble BApUAHThI PEIICHU;

COCTaBJIATh IUIaH JEUCTBUN (TUIaH peau3alvyd HAMEUEHHOTO aJITOpUTMa pPEIIeHUs),
KOPPEKTUPOBATH MPEIIOKEHHBIN AJITOPUTM € YUETOM MOJYUYCHHUST HOBBIX 3HAHUM 00 M3yyaeMoM
00BEKTE;

JIenaTh BHIOOP B YCIIOBUSAX MPOTHBOPEUYMBOM MH(OpMAIMU U OpaThb OTBETCTBEHHOCTH 34
peuieHue.

CaMokoHTpPOJIb (peduiekcus):

BJIa/IETh CIOCOOaMH CAMOKOHTPOJISI, CAMOMOTHBAIIMU U PEPIICKCUY;

JaBaTh OLIEHKY CUTYyalluu U Mpeiarath MiaH €€ U3BMEHEHUS,

YUHUTBIBaTh KOHTEKCT U MPEABUIETh TPYAHOCTH, KOTOPHIE MOT'YT BO3HUKHYTh IIPU PEIICHUU
yueOHOM 3a71a4M, a/IalTHPOBATh PEUICHUE K MEHSIOMIUMCST 00CTOSITENIbCTBAM;

OOBSCHATh TPHUYMHBI JOCTHKCHHS (HEIOCTHXKEHHS) pPEe3yJbTaToB WH(GOPMAIIMOHHON
JESTENBHOCTH, JaBaTh OIEHKY NPHOOPETEHHOMY OIBITY, YMETh HAaXOAWTh IO3UTHUBHOE B
MPOU30IIEAIIENH CUTYALINH;

BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOATEIHCTB, N3MEHUBIIHUXCS
CUTYalllii, YCTAHOBIICHHBIX OMIMOOK, BOSHUKIIUX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTaTa LIEJIU U YCIOBUSM.

IMOUMOHAIbHBIN HHTEJJIEKT:

CTaBUTH CeOs1 HA MECTO JPYroro 4eJI0BeKa, MOHUMATh MOTHUBbBI U HAMEPEHUS APYroro.

IlpunsaTHe ceds U APyrux:

OCO3HaBAaTh HEBO3MOKHOCTh KOHTPOJIMPOBATH BCE BOKPYT JaXe€ B YCIOBHUSIX OTKPBHITOTO
J0cTyna K J00bM 00bEMaM HHPOPMATIHH.

HPEAMETHBIE PE3YJIBTATDBI

K xoHiy oOydenust B 7 kjacce y o0ydaroiierocst 0ynyT copMupoBaHbl CICAYIONTHE YMEHUS:



MOSICHATDh HAa TPUMEpax CMBICT MOHATUN «HH(pOpMaIusiy», «MHOOPMALMOHHBINA MPOIIECC,
«00paboTka nH(popMaLUNY, «XpaHEHUE UH(DOpMALUNY, «Iepeaada HHPOPMALIU;

KOAMPOBAaTh U JEKOAMPOBATH COOOIIECHHUS MO 33JaHHBIM IpaBHJIaM, JEMOHCTPUPOBATH
MOHUMAaHWE OCHOBHBIX MPHUHIUIOB KOAUPOBAaHUS WH(OpPMAIMM PA3NAYHOW MPHUPOJIBI
(TEeKCTOBOM, rpaduUecKoil, ayano);

CpPaBHHBATh JJIMHBI COOOINEHWH, 3alMCAHHBIX B Pa3IUYHBIX andaBUTaX, ONEPUPOBATH
eIMHUIIAMU U3MEpEeHHS NH()OPMAIIMOHHOTO 00bEMa U CKOPOCTHU TIEPEIaur TaHHBIX;

OLICHWBAaTh M CpPAaBHUBATh pa3Mepbl TEKCTOBBIX, TpaQUUECKUX, 3BYKOBBIX (ailioB H
BUIe0(aitnos;

OPUBOAUTH MPUMEPHl COBPEMEHHBIX YCTPOIMCTB XpaHEHHMS W Tepeaadd WH(GOpMaIuy,
CPaBHHBATh WX KOJUYECTBEHHBIC XapaKTEPUCTHKHU;

BBIJICIISITH OCHOBHBIC ATAIbl B UCTOPUH U MMOHUMATh TEHACHIIUU PAa3BUTHS KOMIBIOTEPOB U
MIPOrpaMMHOTO 00OECTICUeHUS;

NOJy4YaTh M MCIOIh30BaTh HHPOPMAIMIO O XapaKTEPUCTUKAX TEPCOHAIBHOTO KOMITBIOTEPA
U €ro OCHOBHBIX JJIEMEHTax (MPOIEeCCop, OMepaTHBHAs MaMATh, JOJTOBPEMEHHAs MaMsTh,
YCTPOKCTBA BBOJ1a-BbIBOJIA);

COOTHOCHUTH XapaKTEPUCTUKHA KOMIIBIOTEpA C 3a/1a4yaMU, PEIIaeMbIMH C €r0 TTIOMOIIIBIO;

OPUEHTHPOBATHCS B UEPAPXUUYECKON CTPYKTYpe (aillIoBOM CHCTEMBI (3aIMCHIBAThH TIOJIHOE
uMmsa (aitna (karanmora), myTh K (aimy (karajgory) mo UMEKIIeMYyCs ONUCaHuio (aiioBon
CTPYKTYPBI HEKOTOPOTO HH()OPMAIIMOHHOTO HOCUTEIIS);

paborate ¢ (ailloBOil CUCTEMOW MEepPCOHAIBLHOTO KOMIIBIOTEpA C HCIOJIB30BAaHUEM
rpadguueckoro  uHTep(deiica, a  UMEHHO:  co37aBaTh, KOIMUPOBaTh, IE€pPEMENIATh,
NEPEUMEHOBBIBATh, YIAISITh U apXUBUPOBATH (haliIbl U KaTaJOrH, UCIIOJIH30BATh AaHTUBUPYCHYIO
IpOrpaMMmy;

NPENCTaBISATh  PE3YNbTaThl CBOCH  NESITENIBHOCTH B  BHUAE CTPYKTYPUPOBAHHBIX
WJUTIOCTPUPOBAHHBIX JOKYMEHTOB, MYJIbTUMEAUINHBIX MPe3eHTAIINI;

uckatb uHpopmarmioo B HuTepHere (B TOM 4Hcle, MO KIIOYEBBIM CJIOBaM, IO
M300PAKEHHUIO), KPUTUUECKH OTHOCUTHCS K HAWJEHHOW HH(pOpMaIUU, 0CO3HABAs OMACHOCTD JIJIs
JUYHOCTH M OOIIecTBa pacHpOCTpaHEHUs BPEIOHOCHOW UWHGOPMAIMK, B TOM YHUCIE
HKCTPEMHUCTCKOTO U TEPPOPUCTUYECKOTO XapaKTepa;

MOHUMATh CTPYKTYPY aJpecoB BeO-peCypCcoB;

UCIIOJIb30BaTh COBPEMEHHBIE CEPBUCH HHTEPHET-KOMMYHUKALIUH;

coOmogaTh  TpeOoBaHMsI ~ 0O€30MacHOM  OSKCIUTyaTallMM  TEXHHYECKUX  CPENICTB
MH(POPMAITMOHHBIX 1 KOMMYHHMKAIIMOHHBIX TEXHOJOTHH, COOIIONAaTh CETEBOM ITUKET, 0a30BbIC
HOPMBI HH()OPMALIMOHHON STHKHU U TpaBa MpH paboTe ¢ MPUIOKEHUSIMH Ha JIIOOBIX YCTPOICTBaX
u B llHTepHeTe, BbIOMpaTh Oe30MacHble CTPATErHH MOBEACHUS B CETH;

NPUMEHATHh METOAbl MPO(PUIAKTUKH HETaTUBHOTO BIUSHUS CPEACTB MH(POPMAIIMOHHBIX H
KOMMYHHKAIIHOHHBIX TEXHOJIOTUN Ha 370POBbE MOJIb30BATES.

K xoHniy oOydenust B 8 kiiacce y o0ydaroiierocst 0ynyT cpopMupoBaHbl CICAYIONTHE YMEHUS:
MOSCHSATH HA IIPUMeEpax pa3auyus MEXKIY MO3UIMOHHBIMU U HETTO3UIITMOHHBIMU CUCTEMaMU
CUHUCJICHUS;



3anuchiBaTh M cpaBHUBaTh uenble yuciaa oT 0 mo 1024 B pa3nnuHBIX MO3UIMOHHBIX
CUCTEMaX CYMCIIEHHs (C OCHOBaHUSAMH 2, 8, 16), BBINOIHATH apu(PMETHUECKUE ONEpanuu Haj
HUMU;

PaCKphIBaTh CMBICI TMOHSITUM «BBICKA3BIBAHUEY, <JIOTUYECKAS OIEpalusy, «IOTHYECKOE
BBIPAKCHUEY;

3alMChIBaTh JOTMUYECKUE BBIPAXKEHUS C HUCIOJIb30BAHUEM JU3IBIOHKIMU, KOHBIOHKIIUU U
OTPUIIAHUS, OMNPEICNATh HUCTHUHHOCTh JIOTUYECKHUX BBIPAXKEHUW, €CIM HW3BECTHHI 3HAUYEHUS
HMCTUHHOCTHU BXOJSIIUX B HETO NMEPEMEHHBIX, CTPOUTH TAOIUIIBI UCTUHHOCTH ISl JIOTMYECKUX
BBIPAKECHU;

pPacKphIBaTh CMBICI TOHSATHN «UCHOJHUTEIDY, «AITCOPUTM», «IIporpaMmay, MOHUMAas
Pa3HUILY MEXITY YIOTpeOJIEHUEM THUX TEPMUHOB B OOBIICHHON pedyu U B MH(POpMATHKE;

ONMKCHIBATh AITOPUTM PEIICHUS 3a/aud Pa3IMYHbIMH CIIOCOOAMU, B TOM YHCIE B BUJE
OJI0K-CXEMEI;

COCTaBJIATh, BBINOJHATH BPYYHYKDO U Ha KOMIIBIOTEPE HECIOKHBIE aITOPUTMBI C
MCIOJIb30BAaHUEM BETBJICHUHN W IIUKJIOB ISl YIPABJICHUS WCIOIHUTENSIMH, TaKUMHU Kak Pobor,
Uepenamka, YepTExKHUK;

UCIIOJIH30BaTh KOHCTAaHThI M TEPEMEHHBIC PA3JIMYHBIX THUIOB (YHUCIIOBBIX, JIOTHYECKHUX,
CUMBOJIbHBIX), a TAKKE COAEPIKAIINE UX BbIPAKEHHUS, UCIIOJIB30BATh ONEPaTOp NMPUCBAUBAHUS;

UCIIOJIb30BaTh MPHU pa3pabOTKe MPOrpaMM JIOTHUECKHE 3HAUYCHHUSI, OTIEPallud U BBIPAKEHUS
C HUMU;

aHAJM3UPOBATH MPEIJIOKEHHBIE AITOPUTMBI, B TOM YHCIIE ONPENEATh, KAKUE PE3yIbTaThl
BO3MOKHBI [IPU 3aIaHHOM MHOKECTBE UCXOJHBIX 3HAUCHU;

Co3/1aBaTh U OTJAXHBATh MPOTPaMMbI Ha OJTHOM U3 SI3BIKOB TporpammupoBanus (Python,
C++, Ilackanp, Java, C#, IlIkonbHBIH ANTOPUTMHYECKUN SI3BIK), peaiM3yIONIMe HECI0KHBIC
NITOPUTMBI 0OPaOOTKM YHCIOBBIX JAHHBIX C UCIOJIb30BAHUEM IIMKJIOB M BETBJICHHI, B TOM
YUCJIE PEATU3YIOIIME MPOBEPKY AECIMMOCTH OIHOTO IEJIOr0 4Yucia Ha JpYyroe, MNpOBEPKY
HATypaJIbHOTO YKCIIa Ha TIPOCTOTY, BhIAENEHUs U(Dp U3 HATYpaTbHOTO YHCIIA.

K xonity oOyuenus B 9 kiacce y o0ydaromierocs: 0yayT chopMUpPOBaHbI CICAYIOIINE YMEHUS:
pa30uBaTh 3a7a4yM Ha TOJ3aJla4l, COCTABISITH, BBHIMIOJIHATH BPYYHYIO M Ha KOMIIBIOTEpPE
HECJIO)KHBIE aJTOPUTMbl C HCIOJb30BAHMEM BETBJICHUW, UMUKIOB W BCIOMOTaTEIbHBIX
aJITOPUTMOB JIJIsl YIIPABICHUS UCTIOJHUTEISAMH, TAKUMH Kak PoOot, Uepenaiika, UepTExXHUK;
COCTaBIIATh M OTJAXKHBATh MPOTPAMMBI, PEATM3YIOIIUE TUIIOBBIE aJTOPUTMBI 00PaOOTKU
YHUCJIOBBIX MOCJIEA0BATEIBHOCTEN MM OJHOMEPHBIX YHCIOBBIX MAaCCHBOB (IIOMCK MaKCHUMYMOB,
MHUHHUMYMOB, CyMMbl WJIA KOJIMYECTBA 3JIEMEHTOB C 3a/laHHBIMH CBOICTBAMH) HA OJHOM W3
s136IKOB TiporpammupoBanus (Python, C++, ITackans, Java, C#, 11IkonbHBIH ANTOPUTMHYECKUN
S3bIK);
PacCKpbIBaTh CMBICI MOHSATUNA «MOJIENbY, «MOJIETUPOBAHUEY, ONPEETATh BUIIBI MOJEIEH,
OLICHUBATh aJICKBATHOCTh MOJICJIM MOJIEIUPYEMOMY OOBEKTY U LIENSIM MOJICIIUPOBAHMS;
UCIIOIb30BaTh rpadbl U JEPEBbs ISl MOJICIUPOBAHUS CUCTEM CETEBOM M HEpPapXUUYECKOM
CTPYKTYpPBbI, HAXOJIUTh KpaT4auiiuii myTh B rpade;



BBIOMpaTh CHocoO0 MpEeACTaBICHUS JAaHHBIX B COOTBETCTBHUU C IOCTaBICHHOW 3agadeil
(Tabnuiibl, CXeMbl, TpaUKH, AUATPAMMBI) C UCIIOIH30BAHUEM COOTBETCTBYIOIIUX MPOTPAMMHBIX
cpeacTB 00pabOTKU TaHHBIX;

HCIIOIb30BaTh AIEKTPOHHBIE TAOIHIIBI [ 00pabOTKH, aHAIN3a U BU3YyaIu3aI[ui YUCIOBBIX
JAHHBIX, B TOM YKCJI€ C BBIJICJICHUEM JHana3oHa TaOIuIbl U YIOPsSA0UYMBaHUEM (COPTHPOBKOIN)
€ro DJIIEMEHTOB;

co3/laBaTh W TMPUMEHSATH B OJEKTPOHHBIX Tabnunax GopMynbl [Jii pacdy€ToB C
WCIIOJIb30BAaHUEM BCTPOEHHBIX apuU(PMETHUYECKUX (GYHKIUNH (CyMMUpPOBaAaHHWE U MOACYET
3HAYEHUH, OTBEYAIOIIMX  3aJJaHHOMY  YCJIOBHIO, CpelHee apu(PpMETUUYECKOE, TMOUCK
MaKCUMaJIbHOTO M MHHUMAJbHOIO 3HAuY€HMs), a0COJIOTHOW, OTHOCUTEIBHOM, CMEIIaHHOM
ajipecaluu;

UCIIOJIB30BaTh AJICKTPOHHBIC TAONMIIBI JJIS YHCJICHHOTO MOJEIUPOBAHUS B IMPOCTHIX
3a/1auax U3 pa3HbIX MPEIMETHBIX 00JaCTel;

UCIIOJIb30BaTh COBPEMEHHBIE HWHTEPHET-CEPBUCHI (B TOM 4YHCIE KOMMYHUKAIMOHHBIE
CEpBUCHI, OOJAaYHBbIC XPAHWIMINA JAHHBIX, OHJAWH-NPOTPaMMBbI (TEKCTOBBIE U TpaduUUECKUe
PEeIAKTOPBI, Cpe/ibl pa3padOTKH)) B y4eOHOU U MOBCETHEBHON JIEATEIILHOCTH,

NPUBOAUTL TPUMEPHl HCIOJIB30BaHUA T'C€OMH(POPMAIMOHHBIX CEPBUCOB, CEPBHCOB
TOCYJapCTBEHHBIX YCIIYT, 00pa30oBaTelbHBIX cepBUCOB MHTepHETa B yueOHOW M MOBCEIHEBHOM
NeSATeTbHOCTH;

UCIIOJIB30BaTh  PA3JIMYHBIC CPEJACTBA 3alIUTBI OT BPEIOHOCHOTO IPOTPAMMHOTO
oOecrieueHus1, 3allUIaTh TEPCOHATBHYIO HH(DOPMAIUIO OT HECAHKIIMOHUPOBAHHOTO JOCTyNa U
€ro TMOCJIeACTBUMA (pasriamieHusi, MOJMEHbI, yTpaThl JaHHBIX) C YYETOM OCHOBHBIX
TEXHOJIOTUYECKUX M COIMAIbHO-TICUXOJIOTHUYECKUX aCHEKTOB HMCIOJb30BaHUS cetu WHTepHeT
(cereBasi aHOHUMHOCTh, LU(PPOBOM cliel, ayTEHTUYHOCTh CYOBEKTOB M PECYPCOB, OMACHOCTH
BPEIOHOCHOTO KOJ1a);

pacmo3HaBaTh TMOMBITKM M TMPEIYyNPEKIaTh BOBJICUYCHHE ce€0S M OKPYKAIOIMINX B
JIECTPYKTUBHBIE M KPUMHHAIBbHBIE (POPMBI CETEBOW aKTUBHOCTH (B TOM YHUCJE KHUOEpOYJUIMHT,
(dbuIuHr).



TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC
KoaunuyecTBo yacoB DJIeKTPOHHBbIE
Ne n/m HanmenoBaHue pa3iaesioB 4 TeM NPOrpaMMBbl Kontpoabnbie  [IpaKTHYeCKHe (ungporsie)
Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. llndpoBas rpamoTHOCTH
. bubnuorexa [JOK
1.1 K — Opad 2
OMIIBIOTEP — YHHUBEPCATHHOE YCTPOMCTBO 0OPaOOTKY JTaHHBIX httos://m.edsoo.ru/7f41646e
bubmmoreka [{OK
1.2 IT 4
POTPAMMBI H AAHHbIE https://m.edso0.ru/7f41646e
bu6moreka [IOK
1.3 K 2
OMERIGEEPREL 611 https://m.edso0.ru/7f41646e
Hroro mo pazueny 8
Paznea 2. Teopernyeckne 0CHOBbI HHPOPMATHUKH
bu6mmoreka [IOK
2.1 14 2
HepOpMALHL H HHGOPMALIHOHHBIC HPOLECCH https://m.edso0.ru/7f41646e
bu6mmoreka [JOK
22 Hpexcrapuenne uipopmaiin o 1 https://m.edso0.ru/7f41646e
Hroro no pazaeny 11
Paznen 3. UndopmanmoHHbie TEXHOJIOTUH
bubmuoreka [JOK
3.1 T 6 1
CRETOBDIC AOKYMEHTH https://m.edsoo.ru/7f41646e
bubmuoreka [JOK
3.2 K 4
OMIIbIOTEpHas rpagiica https://m.edsoo.ru/7f41646e
bu6mmoreka [JOK
3.3 M i 3
YILTHMEATIHBIC TPESCHTAIITH https://m.edsoo.ru/7f41646e
Uroro no pazaeny 13
PeszepBHoOe Bpemst 2 1
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OBILIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 3 0
8 KUIACC
KosunyecTBo yacos DJIeKTPOHHbIE
(uudgposbie)
Ne n/m HanmeHnoBaHue pa3iesioB 4 TeM NPOrpaMMbI Kourpoabhubie | IIpakTuyeckue
Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3nen 1. Teoperuyeckue 0oCHOBbI HH(POPMATHKH
11 Cucrembl CUYUCICHUS 10 1 bubmmorera [JOK
https://m.edsoo.ru/7f418516
bu6moreka [IOK
1.2 i 11 1
DNeMEHTHI MaTEMaTUYECKON JIOTUKH httos://m.edsoo.ru/7f418516
Hroro mo pazgeny 21
Pazgea 2. AropurMbl 1 IpOrpaMMHUpPOBaHUE
bu6mmoreka [IOK
2.1 nu . An 25 1
CHOJIHUTENIN U aJITOPUTMBI. AITOPUTMHUYECKHE KOHCTPYKIIUU httos://m.edsoo.ru/7f418516
bu6mmoreka [JOK
2.2 A 19
SPIIC TPOTPAMMUPOBAHHA https://m.edsoo.ru/7f418516
bu6mmoreka [JOK
2.3 A 2
HAHS AITOPHTMOB https://m.edsoo.ru/7f418516
Utoro no pazneny 46
PezepBHOE Bpems 1 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 0



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

KoauuecTBo yacoB DJIeKTPOHHbIE
Ne n/m HaumeHoBaHue pa3iejioB U TeM NPOTrPaMMBbI Koutposbnbie | [IpakTHueckHe (undppossie)
Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3nen 1. Teoperudyeckue 0oCHOBbI MH(POPMATHKH
bubmmoreka [IOK
11 M 8 1
O/ICITHPOBAIHE KAK METO/ MOSHAHIA https://m.edsoo.ru/7f41a7d0
Hroro mo pazneny 8
Paznen 2. AnropuTtMsl 1 NIporpaMMUpoOBaHue
bu6moreka [IOK
2.1 P 0 6
A3pA0OTKA AITOPHTMOB H HpOTPanMM https://m.edsoo.ru/7f41a7d0
bu6moreka [IOK
2.2 v 2
fipapieime https://m.edsoo.ru/7f41a7d0
Hroro mo pazaeny 8
Paznen 3. UndopManmoHHble TEXHOJIOTHH
bu6mmoreka [JOK
3.1 C) 0 10 1
JICKTPOIHRLE THOMIIH https://m.edsoo.ru/7f41a7d0
bu6mmoreka [JOK
3.2 " 0 1
H(pOpMaIMOHHBIE TEXHOJIOTHH B COBPEMEHHOM O0IIIECTBE https://m.edsoo.ru/7f41a7d0
Utoro no pazneny 11
Pasnen 4. llndpoBasi rpaMOTHOCTH
41 I'moGanpHas ceth IHTEpHET U cTpaTeruu 0€30MacHOTO MOBEICHHUS 3 bubnuoreka [JOK
' B HEl https://m.edsoo.ru/7f41a7d0
bu6mmoreka [JOK
4.2 Pa6 3
aboTa B HH(OPMALHOKHOM NPOCTpaHCTBE https://m.edsoo.ru/7f41a7d0
Hroro no pazaeny
PezepBHoe Bpems 1
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 34 3 0



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

7 KIIACC
KoauuecTBo yacos DJIeKTPOHHBbIE
uudpoBbIe
Ne i/ Tema ypoka Konrpoabubie | IlpakTuyeckue op
Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcsl
Kommnbrotep — yHUBEpCaIbHOE BBIUUCIUTEIHHOE YCTPOUCTBO,
1 aboraromniee 1o mporpamme. TexHuka 6€301macHOCTH U 1 brbmmorexa [OK
P t poTp i https://m.edsoo.ru/8a1521d2
npaBuiia paboOThl HA KOMITBIOTEPE
2 HcTopus u coBpeMeHHBIC TSHICHIIUN Pa3BUTHS KOMITBIOTEPOB 1 brbmmorexa [OK
P P P P https://m.edsoo.ru/8a1523ee
3 [IporpammuOe obecrieuenne kommbioTepa. [IpaBoBast oxpana 1 bubmuorexa [JOK
MIPOrpaMM U JAHHBIX https://m.edso0.ru/8a152826
bu6moreka [IOK
4 Daif .0 i 1
aitnel v nanku. OCHOBHBIE omepanuy ¢ (aiiamMu U manKaMmu httos://m.eds0o.ru/8al52a74
5 ApxuBanus JaHHbIX. Vcrnonb3oBaHue MporpaMM-apXuBaTOpOB 1 bubamorera LOK
P A ' porp P P https://m.edsoo.ru/8al52cfe
6 KomMmrmbroTepHbie BUPYCHI U aHTUBUPYCHBIE TPOTPaMMBI 1 bubamorera LOK
P Py 24 POIP https://m.edsoo.ru/8a152f74
bu6mmoreka [JOK
7 K I nu 1
ommnbloTepHbie cetu. [lonck nndopmanuu B cetu Untepuer https://m.edsoo.ru/8al53244
3 CepBHCHI HHTEpHET-KOMMYHHUKaUUN. CEeTEBOM 3TUKET. 1 bubnnoreka [JOK
Crpareruu 6e3omacHoro noseaeHus B Minrepuere https://m.eds00.ru/8a153460
bubmuoreka [JOK
9 nu 1
HQOPMAILHT H JAHHEIC https://m.edso0.ru/8a161966
bu6mmoreka [JOK
10 nu 1
H(OPMAIHOHHEIE POLCCCE! https://m.edsoo.ru/8al61e2a
1 PaznooOpa3sue s1361k0B U andaBuToB. EcTecTBeHHBIE U 1 bubnuorexa [IOK
(dbopManbHbIE S3BIKU https://m.edsoo.ru/8al61fec
12 JiBonuHsbIi andasur. [IpeobpazoBanue iro0oro andasura K 1 bubnuorexa [IOK
JBOUYHOMY https://m.edso0.ru/8a162186



https://m.edsoo.ru/8a1521d2
https://m.edsoo.ru/8a1523ee
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13 [IpencraBienune 1aHHBIX B KOMITBIOTEPE KaK TEKCTOB B bubnmoreka [JOK
JBOMYHOM aJi(haBUTE https://m.edso0.ru/8a162316
14 Enununst namepenust nHGOpMaIMK U CKOPOCTH Nepeiadn bubmuorexa [IOK
JAHHBIX https://m.edso0.ru/8al6249c
15 KoaupoBanue tekctoB. PaBHOMEpHBIE 1 HEpaBHOMEPHBIE KOIBI brbamorexa LOK
https://m.edso0.ru/8a1625f0
16 JlexoaupoBanue coobmennii. UapopmanroHHblii 00bEM TekcTa
17 [HudpoBoe npencraBieHre HENPEPHIBHBIX JaHHBIX brbmmorexa [OK
https://m.edso0.ru/8a162848
18 Konuposanue nisera. Onenka HHPOPMAIIMOHHOTO 00bEMa bubnuoreka [JOK
rpaduyecKux JaHHBIX JUIsl paCTPOBOTO U300pakeHuUs https://m.edsoo.ru/8a1629ec
bubnuoreka [IOK
19 Kommposarine spyka https:// m.edso;I ru/8al62b72
20 PesepBHblit ypok «KoHTposbHas paboTa 1o Teme bubnuoreka [IOK
"[IpencraBienue nuHGopmauu'» https://m.edso0.ru/8a162d02
21 TeKkcToBbIE JOKYMEHTHI, UX BBOJI U PEJAKTUPOBAHUE B bubmuoreka [JOK
TEKCTOBOM MPOIIECCOPE https://m.edsoo.ru/8al62e7e
22 dopMaTHpOBaHNE TEKCTOBBIX IOKYMEHTOB Bubmmorexa [JOK
https://m.edsoo.ru/8al62fe6
23 [Tapametpsl cTpanuiibl. CIUCKH W TaOIHIIBI Et?{i?;lr?:;igﬁgal 6324
24 BcraBka HETEKCTOBBIX OOBEKTOB B TEKCTOBBIE TOKYMEHTHI bubmmorexa LIOK
https://m.edso0.ru/8a1632d4
o5 WuTennexTyanbHble BO3MOXXHOCTH COBPEMEHHBIX CHCTEM
00pabOTKH TEKCTOB
26 O6001eHne U cucTeMaTu3anus 3HaHui 1Mo TeMe « TeKcToBbIe bubnnoreka [JOK
JIOKyMeHThD». [IpoBepounas padota https://m.edso0.ru/8a1635c2
27 I'padmyeckuii pegaktop. PacTpoBsie pucyHKH Et?i?;;f;igg}ga 163874
28 Omnepanuu pefakTHpOBaHUA ITpadruecKuX 00bEKTOB Et?[?s?;;f;(;froullgam% ”
29 Bekrophas rpaguxa bubnuorexa [IOK
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https://m.edsoo.ru/8a163b30

O06o01IeHne U cucTeMaTu3alys 3HaHU| TI0 TeEMe bubnmoreka [JOK
30 1
«KomnsrorepHas rpadukay. https://m.edsoo.ru/8a16404e
31 PezepBHblii ypok. O0o0IIeHNE U cCTeMaTH3aIHs 3HAHHUH / 1 bubnuorexa [JOK
Bcepoccuiickas npoepouHas padota https://m.edso0.ru/8a164828
32 [ToaroroBka MynbTUMEIUNHBIX MTPE3CHTAINI 1 brbamorexa LOK
s Y A p t https://m.edsoo.ru/8al642c4
33 JloGaBiieHre Ha claij] ayTMOBU3YyaIbHBIX JaHHBIX, aHUMAIINH U 1 bubnuoreka [JOK
TUIIEPCCHIIOK https://m.edso0.ru/8a164472
34 O060061eHre U cucTeMaTu3alys 3HaHU| 10 TeMe 1 bubnuorexa [JOK
«MynbTUMEIUNHBIE TIPE3CHTALAN) https://m.edso0.ru/8a164652
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34
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8 KUIACC

KoauvecTBo yacos DJIeKTPOHHBbIE
Ne n/n Tema ypoka Kontpoabubie | IpakTHueckue unpponbie
Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI pecypeE!

1 Heno3uimoHHbIE ¥ MO3UITUOHHBIE CHCTEMbI CUUCIICHUS 1 bubmorexa HOK
https://m.edsoo0.ru/8a1649e0
bubnuorexa [JOK

2 PasepHyras Gopua sanucn wncna L https:// m.edsol_.[ ru/8al64ba2

3 JIBonyHas cucteMa cuucieHus. ApudmeTrndeckue ornepainu B 1 bubnuoreka [JOK

JIBOMYHOM CHCTEME CUHMCIIEHUS https://m.edso0.ru/8a164d96

4 JIBom4Has cucteMa CYMCIeHUs. ApuMETHUIECKHE OTepaliuy B 1 bubmuorexa [JOK

JIIBOMYHOM CHCTEME CUHMCIIEHUS https://m.edso0.ru/8a164d96

5 Bocbmepuunas cuctema cuuciaeHus 1 bubmorexa [TOK
https://m.edso0.ru/8a165296

6 Bocbmepuunas cuctema cuuciaeHus 1 bubmorexa IOK
https://m.edso0.ru/8a165296

7 [[lecTHamaTeprvHAas CUCTEMa CUUCICHUS 1 bubmorexa [TOK
https://m.edsoo0.ru/8a16549

8 [lecTHamaTeprvHAas CUCTEMa CUUCIICHUS 1 bubmorexa HOK
https://m.edsoo0.ru/8a16549

9 O0006111eH1E U cUcTeEMaTH3ais 3HaHUH 110 TeMe «CHCTEMBI 1 bu6mmoreka [JOK

CUHCIICHUSI. https://m.edso0.ru/8a16564c

10 KonTponsnas padorta o teme «CHCTEMbI CUUCICHUS. 1 1

11 Jlornueckue BbICKa3bIBAHUS 1 bubmmorexa [JOK
https://m.edsoo.ru/8al1657fa

12 Jlornueckue onepamnuu «my», «UIn», «He» 1

13 Jlornueckue onepamuu «u», «UIN», «HEe» 1 bubmiorexa LIOK
https://m.edso0.ru/8a165b56

14 Omnpenenenre UCTUHHOCTH COCTaBHOTO BBICKA3bIBAHUS 1 bubmmorexa [JOK

https://m.edso0.ru/8a165cf0
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bubmuoreka [JOK

15 OrnpeseneHre HCTUHHOCTUA COCTAaBHOTO BBICKA3bIBaHUS httos://m.edsoo.ru/8al65c0
16 TaOauIbl HCTUHHOCTH
17 TaOnuIbl HCTUHHOCTH
18 TaOauIbl HCTUHHOCTH
19 Jloruveckue IeMEHTHI bubmorexa HOK
https://m.edsoo.ru/8a165e94
20 Jloruveckue IeMEHTHI bubmorexa HOK
https://m.edsoo.ru/8a165e94
21 KounTposnbHas paboTta o Teme «JIeMeHTbl MaTeEMaTUYECKOM JIOTUKI» brbmmorexa [OK
https://m.edsoo.ru/8a178c38
22 [Tonsitre anropurma. McnoaHurenu anropuTMoB bubamorexa [IOK
https://m.edso0.ru/8a17949¢
. bubnuoreka [IOK
23 CaoiicTtBa anroputma. CriocoObI 3aIIMCH aIroOpUTMa httos://m.e dsogru 182179606
24 ANropUTMHUYECKass KOHCTPYKIUSA «CIAEA0BAHUEY. JINHEHHBIN
JIITOPUTM
o5 ANropuTMHUYECKass KOHCTPYKIUSA «CIAEA0BaHUEY. JINHEHHbBIN
IITOPUTM
26 ANropuTMHUYECKas KOHCTPYKIUSA «CIAEA0BaHUEY. JINHEHHbBIN
IITOPUTM
97 AnroputMuyecKasi KOHCTPYKIIHS «BETBICHHE): TIOJIHAS U HETOJIHAs
hopmbI
08 AnroputMuyecKasi KOHCTPYKIIHS «BETBICHHE): MOJIHAS U HETOJTHAs
hopmbI
29 AJropuTMHUYECKast KOHCTPYKLHUS «ITOBTOPEHUE bubmmorexa [JOK
https://m.edsoo0.ru/8a17998a
30 AJropuTMHYECKast KOHCTPYKLHUS «[TOBTOPEHUE bbmmorexa [JOK
https://m.edso00.ru/8a17998a
31 AnroputMuyueckasi KOHCTPYKLHS «[TOBTOPEHUEY bubnmoreka [JOK
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32 AnropurMuueckas KOHCTPYKIHS «[TIOBTOPEHUEY bubmiorexa LIOK
https://m.edso0.ru/8a17998a
33 ANropuTMHYECKast KOHCTPYKIUS «ITOBTOPCHUE) bubmiorexa LIOK
https://m.edsoo0.ru/8a17998a
34 ANropuTMHUYECKast KOHCTPYKIUS «ITOBTOPEHHUE brbmmorexa LOK
https://m.edsoo0.ru/8a17998a
35 dopmabHOE HCIIOTHCHHUE AJITOPUTMA brbmmorexa [OK
https://m.edso0.ru/8al79aac
36 dopmMabHOE HCIIOTHCHHE AITOPUTMA brbmmorexa [OK
https://m.edso0.ru/8al79aac
37 dopMabHOE UCTIOJIHEHHE aJITOPUTMA bubamorera LOK
https://m.edso0.ru/8al79aac
38 Pa3zpaboTka HECIIOKHBIX AJITOPUTMOB C UCTIOJIB30BAHUEM ITUKIIOB JJIS bubnuorexa [JOK
yrnpaBiaeHus: GOpMaTbHBIMA UCTIOTHUTEISIMHU https://m.edsoo.ru/8a179elc
39 Pa3paboTka HECIIOKHBIX AJITOPUTMOB C UCTIOIB30BAHUEM ITHKJIOB JIJIS bubnuoreka [IOK
yrnpasiaeHus: (GopMaTbHBIMA UCTIOJTHUTEIIMHA https://m.edsoo.ru/8al79elc
40 Pa3paboTka HECIIOKHBIX AJITOPUTMOB C UCTIOIB30BAHUEM ITHKJIOB JIJIS bubnuoreka [IOK
ynpasiaeHus: (GOpMaTbHBIMA HUCTIOTHUTEISIMHU https://m.edsoo.ru/8al79elc
41 Pa3paboTka HECIIOKHBIX AJITOPUTMOB C UCIIOJIB30BAHUEM IHKJIOB H bubmuoreka [JOK
BETBJICHUH JIJIs1 yIIpaBiieHUus (OopMabHBIMU UCTIOJTHUTEIISIMA https://m.edsoo.ru/8al79elc
bubmuoreka [JOK
42 BBIIOHEHHE 2IrOPHTMOB https:// m.edsoc%.I ru/8al7a06a
43 BrinonHeHue anropurMoB Bu6mmorexa LIOK
https://m.edsoo.ru/8al7a06a
44 BrinonHeHue anropurMoB bubmorexa LIOK
https://m.edsoo.ru/8al7a06a
45 O06o001eHue u cucTeMaru3anus 3HaHui o Teme «VcnonHuTenu u bubnuoreka [JOK
ANrOPUTMBbL. AITOPUTMUYECKUE KOHCTPYKIIUN» https://m.edsoo.ru/8al7al8c
46 KonTponsHas pabota o Teme «VICOJHUTENN U alTOPUTMBI.
ANTOpUTMHUYECKHE KOHCTPYKLIUI)
47 SA3b1k nporpamMMmupoBanus. CuctemMa mporpaMMUpPOBAHUS
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48 Ilepemennsle. OnepaTop NprUCBauBaHUs 1
49 IIporpamMMupoBaHre TMHENHBIX aITOPUTMOB 1
50 IIporpamMMupoBaHre TMHENHBIX aITOPUTMOB 1
ol Pa3paboTtka nmporpamm, coepiKanux onepaTop BETBICHUS 1
52 Pa3paboTka mporpamm, coepiKanux onepaTop BETBICHUS 1
53 JlunamoroBas oTiaaKa IMporpamMm 1
o4 Huxn ¢ ycnoBuem 1
55 Huxn ¢ ycnoBuem 1
56 [ukn ¢ ycrmoBueM 1
S7 Huxn ¢ ycnoBuem 1
. bubnuorexa [JOK
58 1
Huien ¢ nepenerttoit https://m.edsoo.ru/8al7ac4a
. bubmuorexa [JOK
59 1
Huien ¢ nepenerttoit https://m.edsoo.ru/8al7ac4a
. bu6mmoreka [IOK
60 Humicn ¢ nepenerthoit L https://m.edsoo.ru/8al7ac4a
bu6mmoreka [IOK
61 i 1
Huien ¢ nepemettoif https://m.edsoo.ru/8al7ac4a
. bu6mmoreka [JOK
62 1
Humicn ¢ nepenerthoit https://m.edsoo.ru/8al7ac4a
bu6mmoreka [JOK
63 O6pab 1
PADOTIA CHMBOJILHRIX IAHHBIX https://m.edsoo.ru/8al7ad6c
bubmuoreka [JOK
64 Opab 1
O6padOTKa CUMBOIILHEIX NAHHBIX https://m.edsoo.ru/8al7ad6c
65 O000111eH1E U CUCTEMATH3ALMS 3HAHUN 0 TeMeE «SI3BIK 1 bu6mmoreka [JOK
[IPOrpaMMHUPOBAHUSD) . https://m.edsoo.ru/8al7ae8e
PesepBHbIit ypok. O600IIeHNE U CHCTeMAaTHU3allHsI 3SHAHUN U YMEHU I
66 o Kypcy uHbopmartuku 8 kiacca / Beepoccuiickas mpoBepouHas 1 bubmiorexa LIOK
https://m.edso0.ru/8a17b456
pabota
67 Ananu3 anroputMoB. OmpeeseHre BO3MOXHBIX PE3YJIbTaTOB PabOThI 1 bubnmoreka [JOK

AJITropuT™Ma pu 3aJaHHOM MHOXKCECTBC BXOAHBIX JAHHBIX

https://m.edsoo.ru/8al7afa6
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68 Ananus anroputmoB. OrpeieneHre BO3MOXHBIX BXOIHBIX JAHHBIX, 1 bubmuorexa [IOK
MIPUBOJAIINX K JAaHHOMY pe3yJbTaTy https://m.edsoo.ru/8al7afa6
OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68 4 0
9 KJIACC
KonunyecTBo yacos DJIeKTPOHHbIE
Ne n/n Tema ypoxa Konrtpoasubie | IlpakTuueckue wHppoEbie
Bcero odpa3oBaTejibHbIE
padoTsbI padoThI pecypesI
. bubmmoreka [{OK
1 Mogenu u moaenupoBanue. Knaccuduxaum moaenei 1 https:// m.edSO(])_.[ ru/8al7be06
bu6moreka [IOK
2 Tabmsinsie MozenH L https:// m.edso;.I ru/8al7c04a
3 Pa3zpaboTka oqHOTaOIMYHOM 0a3bl JaHHBIX. CocTaBiIeHNE 1
3ampocoB K 0asze TaHHBIX
I'pad. Becoas marpunia rpada. [nmHa myTtu Mexay BeprimHaMu
4 rpada. Beraucienne KoauyecTBa myTeld B HalPaBJICHHOM 1
AIMKIINYECKOM Tpade
5 JepeBo. IlepeGop BapraHTOB ¢ IOMOIIBIO JIepEBa 1
6 MareMaTtuueckoe MOJCITMPOBAHNE 1 Eubmrorexa HOK
https://m.edso0.ru/8al7c392
7 DTarbl KOMIIBIOTEPHOTO MOJICITUPOBAHMS 1 bubmorexa HOK
https://m.edsoo.ru/8al7c4aa
3 O06o0menre u cucreMaru3arus 3Hannii. KoHTposibHas padoTa 1mo 1 1 bubmuoreka [JOK
Teme «MojienupoBaHue Kak METO1 O3HAHUSI https://m.edsoo.ru/8a17c9c8
Pa3zbuenue 3amaun Ha moa3agaun. CocTaBlieHHE aTOPUTMOB U
9 MPOrpPaMM C UCTIOJIb30BAaHUEM BETBJICHUH, [TUKIOB U 1 bubmmorexa [JOK
https://m.edsoo.ru/8al7cb12
BCIIOMOTATENbHBIX AITOPUTMOB
bubmuoreka [JOK
10 OHOMEpHbIC MACCHBb! L https:// m.edsocI)_.[ ru/8al7cc3e
11 Tunossie anropuT™Mbl 00pabOTKH MacCUBOB 1 bubnuorexa [IOK



https://m.edsoo.ru/8a17afa6
https://m.edsoo.ru/8a17be06
https://m.edsoo.ru/8a17c04a
https://m.edsoo.ru/8a17c392
https://m.edsoo.ru/8a17c4aa
https://m.edsoo.ru/8a17c9c8
https://m.edsoo.ru/8a17cb12
https://m.edsoo.ru/8a17cc3e

https://m.edsoo.ru/8al7cd60

12 CoprupoBka mMaccuBa
bubnmoreka [JOK
13 ObpaboTka noTOKa AAMHLX https://m.edso<])_.[ ru/8a17dolc
14 OO0o0mmenne u cucremaru3anys 3HaHui 1o Teme «PazpaboTka bubmumoreka [IOK
QITOPUTMOB U IPOTPAMM» https://m.edsoo.ru/8al7dlca
bubnuorexa [JOK
15 VYmpasnenue. Curnan. O6paTHas CBsI3b httos//m.e dsocIJ_.[ru 18a17d4d6
bubnuoreka [JOK
16 PoGoTuznpoBanHbie CHCTEMBI httos://m.e dSO(])_.Iru 18217602
17 DOneKTpOHHBIC TaOIUIEI. THIIBI JAHHBIX B STYEHKAX DJIEKTPOHHOMN bubnuorexa [JOK
TaOJINLBI https://m.edsoo0.ru/8a17d710
bubmuorexa [JOK
18 PenaktupoBanue u popmaTupoBaHue TalIHIlL httos://m.e dsogru 182170832
19 Berpoennble pyHKINHY U1 TOMCKAa MAaKCUMyMa, MUHUMYMa, bubnuoreka [IOK
CYMMBI U CPEIHETO apru(PMETHIECKOTO https://m.eds00.ru/8a17d990
20 CoptupoBka u (GuUIBTpaIKs JAaHHBIX B BBIJICICHHOM JHara3oHe bubmorexa LOK
https://m.edsoo.ru/8a17db70
21 [TocTpoenne nuarpamMm U rpa)vKoB B JIEKTPOHHBIX TaOJIHMIIAX bubmorexa [TOK
https://m.edsoo.ru/8al7e08e
22 OTtHocuTeNnbHas, a0COTIOTHAS U CMEIIIaHHAs apecaIius Eubmrorexa HOK
https://m.edsoo.ru/8al7e2b4
23 YciioBHBIE BBIYUCIIEHUS B AIEKTPOHHBIX TaOIUIIAX Bubmmorexa LIOK
https://m.edsoo.ru/8al7e6ba
24 O6paboTka 6onbIIIX HAOOPOB JAHHBIX Et?i?;;f:;igﬁlléaﬂeB?c
25 YucneHHOE MOICTUPOBAHUE B NIEKTPOHHBIX TabIUIIaX bubmmorexa [JOK
https://m.edsoo.ru/8al7eaca
26 O6o006menue u cucreMaru3anus 3HaHuil. KonTponsHas padoTa 1o bubnunoreka [JOK
TeMe «DIEeKTPOHHbBIE TAOTHIIBI» https://m.edsoo.ru/8al7ec3c
97 Ponp nHpOpMAIIMOHHBIX TEXHOJIOTUH B pa3BUTHH YKOHOMUKH bubnmoreka [JOK

MUpAa, CTPaHbl, pETUOHA

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



https://m.edsoo.ru/8a17cd60
https://m.edsoo.ru/8a17d01c
https://m.edsoo.ru/8a17d1ca
https://m.edsoo.ru/8a17d4d6
https://m.edsoo.ru/8a17d602
https://m.edsoo.ru/8a17d710
https://m.edsoo.ru/8a17d832
https://m.edsoo.ru/8a17d990
https://m.edsoo.ru/8a17db70
https://m.edsoo.ru/8a17e08e
https://m.edsoo.ru/8a17e2b4
https://m.edsoo.ru/8a17e6ba
https://m.edsoo.ru/8a17e87c
https://m.edsoo.ru/8a17eaca
https://m.edsoo.ru/8a17ec3c
https://m.edsoo.ru/8a17ed54

bubmuoreka [JOK

28 I'mo6an nu . IP- . b 1
hi§ pHas ceTh MHTEpHET. |IP-anpeca y3n0B. bonbime nanabie httos://m.edsoo.ru/8al7b578
bubmuoreka [JOK
29 Nudopmanmonnas 6 1
HpOPMALIHOIHas Oe30NACHOCTE hitps://m.edso0.ru/8a17b690
VYyet nonustust 00 nHGopMaIMOHHOM 0€30MaCHOCTH TTPHU
30 CO3JaHUH KOMIUICKCHBIX HH(POPMAITHOHHBIX OOBEKTOB B BHJIC 1 bubmorexa LHOK
https://m.edsoo.ru/8al7b7bc
BeO-CTpaHUI]
31 PesepBHblil ypok. O6001I€HNE U CCTEMAaTU3allMsI 3HAHUN U 1
yMeHu# 1o Kypcy uadopmaruku 9 kimacca KonrponpHas padora.
32 Bunsr nestensHocTH B cetn MIHTEpHET 1 bubmmorera [TOK
https://m.edsoo.ru/8al17b8e8
33 O6iaunbie TexHosoruu. Mcnonb3oBanue oHIaiiH-oduca st 1 bu6moreka [IOK
pa3pabOTKH TOKYMEHTOB https://m.edsoo.ru/8al7bale
O06o0menre 1 cucTeMaru3arys 3Hanui mo Temam «I mobanpHas
. bubmuorexa [JOK
34 ceTb MIHTepHET U cTpareruu 0€30MacHOrO MOBEICHUS B HEM, 1
https://m.edsoo.ru/8al17bb36
«PaboTa B mHGOPMAIIMOHHOM TTPOCTPAHCTBE
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34



https://m.edsoo.ru/8a17b578
https://m.edsoo.ru/8a17b690
https://m.edsoo.ru/8a17b7bc
https://m.edsoo.ru/8a17b8e8
https://m.edsoo.ru/8a17ba1e
https://m.edsoo.ru/8a17bb36

MPOBEPAEMBIE TPEFOBAHUS K PE3YJBTATAM OCBOEHUSI OCHOBHOM
OBPA3OBATEJILHON MTPOT'PAMMBI

7 KIIACC
Kon N o
IIpoBepsiemble MpeaAMeTHbIE Pe3yJIbTATHI 0CBOEHHsI OCHOBHOI 00pa3oBaTe/ibHOi
HPOBEPHEMOTO NporpaMMbl OCHOBHOI0 00111ero 00pa3oBaHus
pe3yJbTara
1 ITo reme «IludpoBas rpaMOTHOCTHY
[losicHAT, Ha mpHMepax CMBICT MOHATUH «HHDOPMAIHs», «HMHOOPMAIIOHHBIN
11 nporeccy, «o0paboTka uWHPOpManUu», «XpaHeHHEe UHPOpPMaALUNY», «Iepenaya
nHdopmManumn»
15 [IpuBoAMTH IPHMEPHI COBPEMEHHBIX YCTPOWCTB XpaHEHUsS W Iepenadd WHGOpMaInH,
' CpaBHUBATh UX KOJHMUYECTBEHHBIC XapaKTEPUCTUKU
[Momygate W wWCHmONB30BaTh HMHOOPMAIMIO O XapaKTEPUCTHKAX MEPCOHAIHHOTO
1.3 KOMIIBIOTEpAa W €ro OCHOBHBIX JJeMEHTax (Iporeccop, OIepaTHBHAs MaMsTh,
JOJTOBpEMEHHAs TaMsITh, yCTPOCTBA BBO/Ia-BHIBO/IA)
1.4 CoOOTHOCHTH XapaKTePUCTHKH KOMITBIOTEPA C 3a/1a4aMH, PEIIaeMbIMHU C €r0 TIOMOIIHIO
OpueHTHPOBaThCS B HMEPAPXUUECKOU CTPYKType (HaloBOM CHUCTEMBI (3alUChIBATH
15 nojHoe ums ¢aina (karagora), myTh K ¢ainy (KaTajaory) mo UMEIIIEMYCs OTTUCAHUIO
(haloBO¥ CTPYKTYpPBl HEKOTOPOTO HHPOPMAITMOHHOTO HOCHTEIIS)
PabGoTtate c (aitioBO#l CcHCTEMON TEPCOHATLHOTO KOMIBIOTEpA C HCIOJIH30BAHHEM
16 rpaduueckoro nntepdeiica: coznaBath (KONUPOBaTh, IEpeMeNIaTh, IEPEUMEHOBBIBATD,
' ylajasTh W apXuBUPOBaTh (ailfibl M KaTaJOTH, HCIOJIb30BaTh aHTUBUPYCHYIO
MPOTrpaMMmy)
Uckate undopmanuio B HMHTepHere (B TOM 4HCIE IO KIOYEBBIM CJIOBaM, IO
17 M300paXKeHUI0), KPUTUYECKH OTHOCUTHCS K HalJieHHOW uH(pOpMaluu, OCO3HABaTh
' OTIACHOCTH JUIS INYHOCTHU M 00I1IeCTBA PaclpoCTPaHEHUs BPEJOHOCHON HH(GOpMAIuy, B
TOM YHUCJI€ SKCTPEMHUCTCKOTO U TEPPOPUCTHUECKOTO XapaKTepa
1.8 [ToHuMaTth CTpYKTYpy apecoB BeO-pecypcoB
1.9 Hcnonb30BaTh COBpEMEHHBIE CEPBUCHI MHTEPHET-KOMMYHUKAIIUN
Cobmronath  TpeOoBaHMsSI ~ 0€30MacHOM  AKCIUTyaTallMd  TEXHMYECKHX  CPEICTB
MH(GOPMAIMOHHBIX U KOMMYHHMKALIMOHHBIX TEXHOJOIHH, COOMIOAATh CETEBOM ITHKET,
1.10 6a30Bble HOPMbI MH(POPMALIMOHHOM 3TUKU U IpaBa Hpu padoTe ¢ MPUIOKEHUSIMU Ha
moObIX ycTpoiicTBax u B VIHTepHeTe, BbIOMpaTh 0€30MacHbIe CTPAaTernu MOBEJACHUS B
ceTu
111 [IpumeHnsaTH MEeTOIBI MPO(UITAKTUKYA HETaTUBHOTO BIMSHUS CPEACTB HH(POPMALIMOHHBIX

1 KOMMYHHKAIITMOHHBIX TEXHOJIOTHI Ha 3A0POBLEC MMOJIB30BATCIIA




ITo Teme «Teoperrueckue 0CHOBBI HH(OPMATUKH»

KOI[I/IpOBaTB U JCKOANPOBATH C006IJ_I€HI/ISI [0 3aJIaHHBIM IIpaBUJIaM, JE€EMOHCTPUPOBATH

2.1 MMOHMMAHNE OCHOBHBIX MPHHIIUIIOB KOAMPOBAHMS WH(DOPMAIMH PA3THYHON MPHPOJIBI
(TexcToBOM, rpadMuecKOM, ayano-)
95 CpaBHUBATH JJIMHBI COOOIICHUI, 3alTMCAHHBIX B PA3IUYHBIX an(aBUTaX, ONMEPHUPOBATH
' eIMHUIIAMA U3MEPEHUS HHPOPMAIIMOHHOTO 00bEMa U CKOPOCTH TIEpeIaud JAaHHBIX
23 OneHuBaTh U CpaBHUBATH pa3MeEpbl TEKCTOBBIX, TPAdUUYECCKHUX, 3BYKOBBIX (ailIoB H
' BHJICO(DAIIIOB
3 ITo Teme «HPOpPMALIMOHHBIE TEXHOJIOTHI
31 [IpencraBisaTe pe3yabTaThl CBOCH JEATEIBHOCTH B BHUJAC CTPYKTYPHPOBAHHBIX
' WUTIOCTPUPOBAHHBIX JIOKYMEHTOB, MYJIbTUMEIUIHBIX TTPE3CHTAIHIA
8 KUIACC
Kon . o
IIpoBepsiemble MpeAMeTHBIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI 00pa3oBaTe/IbLHOIM
HPOBEPIEMOTO NMPOrpamMmMbl OCHOBHOI'0 00111ero 00pa30BaHus
pe3yJabTara
1 [To reme «Teopernueckue 0OCHOBBI HH(POPMATUKID)
11 [losicHaTs Ha mnpuMepax pa3Iuyuus MEXIy MNO3UIHOHHBIMA M HENO3UIMOHHBIMU
' CUCTEeMaMH CUUCIICHUS
3anuceiBaTh U CpaBHUBaTh Lenble yncia oT 0 1o 1024 B pa3nuyHBIX MO3UIITMOHHBIX
12 cucteMax cuuciaeHus (¢ ocHoBaHuUAMH 2, 8, 16), BBINOJHATH apuPMeTHUECCKHE
orepanuy HaJl HUMU
13 PackpbiBaTh CMBICIT MOHSATHI «BBICKA3bIBAHHUEY, «JIOTUYECKAS OMEPALIUD», TOTUYECKOE
' BBIPAKEHUE)
3anuchIBaTh JOTUYECKUE BBIPAKEHUS C UCTIOIb30BAaHHEM AU3IBIOHKIIUU, KOHBIOHKIIUU U
14 OTpULIAHUS, OMPENENATh HWCTUHHOCTh JIOTUYECKUX BBIPAKEHUH, €CIU H3BECTHBI
' 3HAYEHUS! UICTUHHOCTH BXOJSALIUX B HETO MEPEMEHHBIX, CTPOUTH TAOIHIIBI HCTUHHOCTH
JUIS TIOTUYECKUX BBIPAKEHUN
2 [To Teme «ANTOPUTMBI U IPOTPAMMHUPOBAHUE)
21 PackpbiBaTh CMBICTT MOHSATUN «HCIIOTHHUTEbY, «AITOPUTM», «IIPOTpaMMay, MOHHMAs
' Pa3HUIly MEXAY YIOTPpeOJICHUEM dTHX TEPMUHOB B OOBIIEHHOM pedr U B HHPOPMATHKE
25 OnuceiBaTh aITOPUTM PELICHHS 3a/1a4¥l Pa3IUYHBIMHU CIIOCOOAMU, B TOM YHCIIe B BHJIE
' OIIOK-CXEMBI
23 CocTaBisTh, BBINONHATH BPYYHYIO U HA KOMIIBIOTEpE HECIOKHBIE aJTOPUTMBI C
' WCIOJIb30BAHMEM BETBJICHHI U ITUKJIOB JUISI YIIPABICHUS UCTIOTHUTEISIMU
24 Hcnonb30BaTh KOHCTAHTH U TIEPEMEHHBIE PA3TUYHBIX THIOB (YUCIIOBBIX, JIOTHUECKUX,




CI/IMBOJII:HI:IX), a TakKiKC COACPKAIIMEC HUX BbIPAKCHHUA, HUCIOJIB30BATH OICPATOP

IpruCBanBaHUsA

2.5

Ucnonw3oBarh mnpu pa3zpaboTKe NPOrpaMm JIOTHUYECKHE 3HAYCHHS, ONepalud |

BbIPpAKCHHA C HUMU

2.6

AHaJ]I/ISI/IpOBaTB NPCAJIOKCHHBIC aJITOPUTMBI, B TOM YHCIC OIPCACIATb, KaKUC

PE3YyIbTAaThl BO3MOXKHBI ITPU 3aJaHHOM MHOKCCTBC NCXOAHBIX 3HAYCHUH

2.7

CoznaBaTh M OTJI&XHMBATh NIPOTpPaMMbl HAa OJHOM U3 SI3bIKOB IPOIPaMMHUPOBaHUS
(Python, C++, TIlackams, Java, C#, IlIkoapHbIH AJNTOPUTMHYCCKUN  SI3BIK),
peayiu3yIoUIMe  HECJHOKHbIE  aJTOPUTMbl  OOpaOOTKM  YWCIOBBIX  JaHHBIX C
HCIIOJIb30BAHMEM IIMKJIOB M BETBJIEHUI, B TOM UHCJIE pEATU3YIOUIUE MPOBEPKY
JEIMMOCTH OJHOTO IEJIOT0 YHKCia Ha JApPYroe, MPOBEPKY HATypaJbHOIO 4YHCIa Ha

MIPOCTOTY, BBIJIENEHUS (P U3 HATYpaIbHOTO YUCIIA

9 KIIACCA

Kon
NpoBepPsieMoro
pe3yJabTarTa

IIpoBepsiemble npeMeTHbIE Pe3yJbTATHI 0CBOEHUS OCHOBHOM 00pa3oBaTe/ibHOI
NMPOrpamMmMbl OCHOBHOI'O 00111ero 00pa30oBaHusA

1

ITo Teme «IludpoBast rpaMOTHOCTHY

11

Hcnonps3oBaTh COBpeMEHHBIE WHTEPHET-CEPBHUCHI (B TOM 4YHCJIe KOMMYHHUKAIMOHHBIC
CepBUCHI, OOJNaYHBIE XpAHWIWIIA JaHHBIX, OHJIAWH-TIPOTPaMMBbI (TEKCTOBBIE U
rpadudecKkue penaKkTophbl, cpeapl pa3paboTKW) B y4eOHOM ©  IMOBCEIHEBHOMU

JACATCIbHOCTH

1.2

[IpuBOIUTE MpUMEpPHI HCIOJB30BAHUS TEOMH(GOPMAIMOHHBIX CEPBHUCOB, CEPBHCOB
rOCy/IapCTBEHHBIX YCIYr, 0Opa3oBaTelbHBIX cepBUCOB MHTepHeTa B y4eOHOUH W

HOBCCI[HCBHOﬁ JCATCIBHOCTHU

1.3

Hcnonn3oBarh pas3IMuUHbIC CpPCACTBA 3allUTbl OT BPCAOHOCHOI'O IIPOIrpaMMHOI'0
O6€CH€‘I€HI/IH, 3alMuiaTh MNCPCOHAIBHYIO I/IH(i)OpMaI_II/IIO OT HCCAHKIHOHHUPOBAHHOI'O
AOCTYyIIa U €TI0 HOCJ'IeI[CTBI/Iﬁ (pa3r JlalieHusA, IOAMCHBI, YTPAaThbl I[aHHLIX) C y‘IéTOM
OCHOBHBIX TEXHOJIOI'MYCCKUX n COIIMAJIBHO-IICUXOJIOTHYCCKHX ACIICKTOB
HCIIOJIb30BaHUA CCTHU I/IHTepHeT (CeTeBaﬂ AHOHUMHOCTB, HH(prBOﬁ CJICO,

AYTCHTUYHOCTD Cy6’beKTOB H pEeCypCOB, OIMMIACHOCTb BPEAOHOCHOTO KOI[a)

1.4

Pacno3HaBaTh IONBITKH H NpeaAymnpexKaarb BOBJICYCHHC cebs u OKpyXarwmux B
ACCTPYKTUBHLBIC W KpPUMHUHAJIBHBIC (bOpMBI CETEBONl aKTHBHOCTHU (B TOM YHUCIIC

KUOepOYIIIMHT, (PUILIUHT)

IIo Teme «TeOpeTI/I‘-ICCKI/IC OCHOBBI I/IH(I)OpMaTI/IKI/I»

2.1

PaCKpLIBaTL CMBICI TOHSITHM «MOICIb», «MOICIUPOBAHUC»), ONPCACIATL BHUJBI

MO,Z[GJ'ICI‘/’I, OLICHUBAThL AaJACKBATHOCTb MOJCIN MOACIUPYEMOMY O6’LCKTy n nOcisiM




MOJCIUPOBAHUSA

2.2

Hcnonw3oBate rpadbl W JEpeBbsS Ui MOJCIHMPOBAHUS CHUCTEM CETEBOM W

UEepapXUUECKOI CTPYKTYpBI, HAXOAUTh KpaTuailiuii myThb B rpage

[To Teme «ANrOpUTMBI U IPOTPAMMHUPOBAHUEY

3.1

Paz0uBaTh 3aaun Ha MOA3a/1aud, COCTABIATH, BHIIOJIHATH BPYUHYIO U Ha KOMIIBIOTEPE
HECJIOKHBIE aJITOPUTMBI C HCIIOJIB30BAHUEM BETBIICHMM, LIMKJIOB M BCIIOMOIATEIbHBIX

AJITOPUTMOB IJI YIIPABJICHUA UCHIOJTHUTCIIAMHA

3.2

CocTaBisiTb M OTJI@XKHUBATh [POTPaMMbl, PEATU3YIOIIME THUIIOBbIE AJITOPUTMBI
00pabOTKM YHUCIIOBBIX IOCIEAOBATEIFHOCTEH WM OJHOMEPHBIX YHCIOBBIX MAacCCHBOB
(moMCK MakKCMMyMOB, MMHMUMYMOB, CYMMBbl WJIM KOJIMYECTBA AJIEMEHTOB C 3aJJaHHBIMU
CBOWCTBaMH) Ha OJHOM W3 s3bIKOB mporpammupoBanus (Python, C++, IMackans, Java,

C#, llIxosbHBIN ANTOPUTMUYECKUH SI3BIK)

[To Teme «MHbOPMAITHOHHBIE TEXHOIOTUM

4.1

Bri6upath croco0 npeacTaBieHUs] JaHHBIX B COOTBETCTBUU C MOCTaBJICHHOW 3ajayeit
(Tabmuubl, cxembl, rpaduKH, JUArpaMMBbl) C MCIOJB30BAHUEM COOTBETCTBYIOIIUX

MIPOTPAMMHBIX CPEACTB 0OPAOOTKHU JAHHBIX

4.2

Hcnonb3oBaTh >1€KTpOHHBIE TaOMUIBl A 0O0pabOTKH, aHalu3a M BU3YaIHU3alUH
YHUCIOBBIX JAaHHBIX, B TOM 4YHCJIE€ C BBIJCICHHEM [HMana3oHa TaONUIBI |

yIOPSI0YMBaHNEM (COPTUPOBKOM) €T0 JIEMEHTOB

4.3

CoznaBaTh W MPUMEHSTh B JIIEKTPOHHBIX TaOmuuax ¢GopMynbsl A pacu€ToB C
WCIOJIb30BAHUEM BCTPOEHHBIX apuU(PMETHUECKUX (YHKIMHA (CyMMHpPOBAHUE U MOJCYET
3HaUEHUH, OTBEYAIOUIMX 3a/JlaHHOMY YCIOBHUIO, CpelHee apu(MeTHUecKoe, MOUCK
MaKCUMaJbHOTO M MHUHUMAJIBHOTO 3HA4yeHHsA), aOCOJIIOTHOM, OTHOCHUTEIbHOM,

CMEIIaHHOH aJapecalinuu

4.4

Hcnons30BaTh SJICKTPOHHBIC Ta6J'II/IHBI A1 YUCJICHHOI'O MOJCIHUPOBAHHUA B ITPOCTBIX

3ala4ax M3 pasHbIX MIPECAMETHBIX obOnacreit




INPOBEPAEMBIE SJIEMEHTBI COAEPKAHUSA

7 KIIACC

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUA

1

Hudposas rpaMOTHOCTD

11

Komnbrotep — yHHMBEpCalbHOE BBIYMCIUTEIBHOE YCTPOWCTBO, paboTaroliee IO IporpamMe.
Tumel  KOMIBIOTEPOB:  NEPCOHAIBHBIE  KOMIBIOTEPBI,  BCTPOCHHBIE  KOMIIBIOTEDBI,
cynepkomnbioTepbl. MoOuibHbIe ycTpolicTBa. TexHuka 0€30MacHOCTH U IMpaBuja paboThl Ha

KOMIIbIOTEPE

1.2

OcHOBHBIE KOMIIOHEHTHl KOMIIbIOTEpa U MX Ha3HaueHue. I[Ipoueccop. OmnepatuBHas u
JOJITOBpEMEHHas TaMsITh. Y CTpOHCTBA BBOJa M BbIBOJIa. CEHCOPHBIN BBOJI, AATYMKH MOOUIIBHBIX

YCTPOICTB, cpeicTBa OMOMETPUUECKON ayTeHTU(PUKAITUN

1.3

Hcropust pazBuTHs KOMIIBIOTEPOB U MPOTpaMMHOTO obecriedeHusi. [1okoIeHUs KOMITBIOTEPOB.
CoBpeMeHHbIE TEHJICHIIMM pa3BUTHS KoMIbIOTEpOB. CynepkoMmnbroTepsl. [lapamienbHbie
BeluncieHus. llepcoHanpHBI KOMIbIOTEP. I[Iporleccop W ero XapakTEepUCTHKU (TakToBas
4acToTa, pa3psAHOCTh). OnepaTuBHas naMmATh. [[oJroBpemMeHHas maMsTh. Y CTPOMCTBA BBOJA H
BbIBOJIa. OOBEM XpaHMMBIX NAaHHBIX (OTIEpPaTHBHAS TaMATh KOMITBIOTEpA, KECTKUU TUCK W
TBEPAOTENbHBIN HAKOMUTEIb, IMOCTOSIHHAs NaMsATh cMmapTdoHa) W CKOPOCTh JOCTyMHa JUIs

Pa3INYHBIX BUIOB HOCUTEICH

1.4

[Iporpammuoe obecrieueHne kommbilorepa. IlpuxiiagHoe mporpamMmHoe — oOecredeHue.
CucremHoe mporpammHoe obOecnedyeHue. Cuctembl mporpamMmMupoBaHus. [IpaBoBasi oxpanHa
mporpaMM M JaHHBIX. becruiatHele u  ycinoBHO-OecruiatHble mporpammbl.  CBoOOIHOE

IIporpaMMHOC obecneyeHue

1.5

®aiinel u manku (katayoru). Tunsl daiinoB. CoiicTBa (aityioB. XapakTepHble pa3Mepsl (HaiaoB
pa3M4YHBIX THUIIOB (CTPaHMIA TEKCTa, JJIEKTPOHHAs KHUTA, (oTorpadus, 3amuch IECHH,

BH/JICOKJIMIL, IOJTHOMETPAKHBIN (PUIIbM)

1.6

[punnune!r noctpoenus ¢ainoBeix cucreM. [lonnoe mms Qaiina (manku, xatanora). [lyte k

¢aiiny (mamnke, Karaaory)

1.7

QaitnoBelii MeHemkep. Pabota ¢ daitnamMu 1 nmamkamu (KatajoramMu): cO3/laHue, KOMMPOBAHUE,
nepeMeleHue, nepeuMeHoBanne u ynaaienue (aiinmoB u manok (karanoro). [louck caiinos

cpeacrBaMu OHepaHHOHHOﬁ CHUCTCMBI

1.8

ApXI/IBaI_[I/IH JaHHBIX. Mcnoap30BaHue nporpaMmM-apxmuBaTopoB

1.9

KOMHLIOTepHLIC BUPYCBI U APYIruc¢ BpPCAOHOCHBLIC ITPOTpaMMBI. HpOFpaMMH JJId 3alllUThl OT

BHUPYCOB

1.10

O0benunenne koMmmbioTepoB B ceTb. Cerb MuTepner. BeO-ctpanuima, Be6-caiiT. CtpykTypa
anpecoB BebO-pecypcoB. bpaysep. IlouckoBbie cuctemsl. Ilonck uH(pOpMAaIUM MO KIHOYEBHIM

CJIOBaM U 10 u300paxeHuto. JlocToBepHOCTh HHPOPMALIUK, NTOJTydeHHOH 13 MHTepHeTa
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CoBpeMeHHbIE CEpPBUCHI HHTEPHET-KOMMYHUKALIUN

1.12

CeteBoii 3THKET, 0a30Bble HOPMBI MH(POPMALMOHHOM STHKM W TpaBa mpu padoTe B CETH

Wutepner. Crparerun 6e3onacHoro noeneHus B Uutepuere

Teopernueckne 0CHOBBI HH)OPMATHKH

2.1

WNudopmanust — 0HO U3 OCHOBHBIX MOHATUN COBpeMEeHHOH Hayku. MH}opMaius kak cBeneHus,
NpeaHa3HAuYeHHBIE IS BOCIIPHSTHS YEJIOBEKOM, M MH(OpMAIMi KaK JaHHBIC, KOTOPHIE MOTYT

ObITH 00pabOTaHBI AaBTOMAaTH3UPOBAHHON CUCTEMOMA

2.2

I[I/ICerTHOCTI) JaHHBbIX. Bo3MoXHOCTL OmucaHus HCTIPCPBIBHBIX 00BEKTOB U nmponeccoB ¢
IIOMOIIIBIO IJUCKPCTHBIX IOaHHBbIX. I/IH(i)OpMaHI/IOHHI)IC nmponeccol — IMPOLECChI, CBA3AHHBLIC C

XpaHEeHHEM, PeoOpa3oBaHUEM U TiepeIaueii JaHHBIX

2.3

CumBoun. Andasut. MouHocTs andasurta. PasnooOpasue s3b1k0B U angdaBuToB. EcTecTBeHHBIE 1
dbopmanbHbIe S3bIKK. AJaBUT TEKCTOB Ha PYCCKOM si3bike. JIBowunblid andaut. KommuectBo
BCEBO3MOJKHBIX CJIOB (KOJOBBIX KOMOMHAIMM) (pUKCHpPOBaHHOW JUIMHBI B JBOMYHOM aliaBUTE.
[IpeoGpazoBanue m0b6oro andaputa k IBONIHOMY. KoTM4eCcTBO pa3muuHBIX CIIOB (PUKCHPOBAHHOM

JUTHHBI B aJipaBUTE OMPEICIIEHHON MOIITHOCTH
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KonupoBanue cuMBOJIOB OgHOTO aidaBuTa C MOMOIIBIO KOJOBBIX CIIOB B JIpyrom andaBute,

KOJIOBast TaOJIMIIA, IEKOIUPOBAHNE

2.5

JIBomunbIii ko1, [IpecTaBiieHne NaHHBIX B KOMITBIOTEPE KaK TEKCTOB B IBOMYHOM alipaBuTE

2.6

Nudopmanmonnsiii 00EM NaHHBIX. BUT — MUHMMaNbHAS €IMHMIIA KOJIMYECTBA MH(GOPMAIUN —

JTBOWYHBINA pasps. baift, kumobaiit, MerabaiiT, rurabant

2.7

CxopocTh mepeayn JaHHbIX. EMMHUIBI CKOPOCTH Tepenadyu naHHbIX. VckakeHue nHpopManumn

IIpH nepeaaye

2.8

KomupoBanue TtekcroB. PaBHOomepHbiii koa. HepaBHomepnwiii koa. Koamposka ASCII.
BocemubuTHbIie KOaupoBKH. [TonsTre o kogupokax UNICODE. JlekonupoBanue cooOIeHnH ¢

HCIOJIb30BAHMEM PABHOMEPHOT'O U HEPAaBHOMEPHOTo KoJja. MHpopManoHHbIi 00bEM TEKCTa

2.9

OOmee mpexacraBieHue O LUGPOBOM MPEACTABICHUH  ayJUOBU3YaAlbHBIX M JAPYTUX
HenpepbIBHBIX JTaHHBIX. KomupoBanue mBera. L[BeroBeie Moaenu. Mopaens RGB. I'myGuna

koupoBanus. [lanutpa

2.10

PactpoBoe u BekTOpHOE mpeacTaBieHue nzoodpaxenuid. [Tukcens. Ouenka MHGOPMAITMOHHOTO

00BpéMa rpaduuecKux NaHHBIX JJIS PACTPOBOTO U300paKEHUs

211

KOI[I/IpOBaHI/IC 3BYKa. P83p}II[HOCTB U YaCTOTa AUCKPCTU3ALUU. KoamuecTBo KaHaAIOB 3alycH.
OI_ICHKa KOJIMYCCTBCHHBIX MapaMETpPOB, CBA3AHHBIX C IMPEACTABIICHUEM U XPaHCHUEM 3BYKOBBIX

¢aitnon

WHpopmalMoHHbIE TEXHOJIOTHH

3.1

TekcToBbIie JAOKYMCHTBI U UX CTPYKTYPHBIC 3JICMCHTBI (CTpaHI/ILIa, 3638.1_[, CTpOKa, CJIOBO, CI/IMBOJ'I)

3.2

TekcToBbIl npouecCcop — HHCTPYMCHT CO3aHUsA, PCAAKTUPOBAHUS U (I)OpMaTI/IpOBaHI/IH TCKCTOB.

[IpaBuna Habopa TekcTa




PenaktupoBanue Ttekcta. CoiictBa cumBosioB. lllpudr. Tumsr mpudtoB (pydneHsie, ¢
3.3 3aceykaMu, MOHOIMpUHHBIC). [lomyxupHoe M KypcuBHOe HauepTanme. CBoiicTBa ab3areB:
TpaHUIIbI, a03aIlHBIA OTCTYII, UHTEPBAJI, BhIpaBHUBaHUE. CTHieBOE (hOpMaTHPOBAHKE
34 CrpykrypupoBanue HH(pOpPMAIMH C TOMOINBIO CHUCKOB M TaOIUIl. MHOTOYPOBHEBBIC CITHCKH.
' JloGaBrieHre TabIHIl B TEKCTOBBIE JOKYMEHTHI
35 BcraBka wn300pakeHUil B TEKCTOBBIE JOKYMEHTHL. OOTekaHne W300paKEHH TEKCTOM.
' BrutroueHune B TEKCTOBBIN JOKYMEHT TUarpaMM U GopMmyia
3.6 [TapameTpsl cTpaHHIBl, HyMepalus cTpanuil. JloOaBlieHHEe B JOKYMEHT KOJIOHTUTYJIOB, CCHUIOK
[IpoBepka mnpaBonucanus. PaccraHoBka mnepeHocoB. l'osiocoBoit BBOJ TekcTa. OnTHueckoe
3.7 pacnio3HaBaHue Tekcrta. KommbrorepHslii nepeBon. McnosbzoBanue cepBucoB cetu MHTepHeT
Jutst 0OpabOTKM TEKCTa
38 3HAKOMCTBO C TpadUUYecKUMU penakTopamu. PactpoBble pucyHku. Mcmonb3oBaHue
' rpaduuecKuX MPUMHUTHBOB
Onepauun pegakTupoBaHusi rpaduueckux OOBEKTOB, B TOM uuciie HU(POBBIX (oTorpaduii:
3.9 W3MEHEHHE pa3Mepa, oOpe3ka, TOBOPOT, OTpaxkeHue, paboTra ¢ oOjacTsMu (BbIIEICHUE,
KOIMTMPOBaHUE, 3AJIMBKA I[BETOM), KOPPEKITHSI 1IBETA, IPKOCTH U KOHTPACTHOCTH
Bekropnas rpaduka. Co3gaHre BEKTOPHBIX PHUCYHKOB BCTPOEHHBIMH CPEJICTBAMH TEKCTOBOTO
3.10 mporeccopa WIM JAPYrux mporpamm (mpriiokeHuii). JloOaBieHHe BEKTOPHBIX PHUCYHKOB B
JIOKYMEHTBI
311 [TogroroBka MynapTUMEIUUHBIX Tpe3eHTanuid. Cnaig. JloOaBneHwe Ha ciaig TEKCTa U
' n3o0pakeHuit. PaboTa ¢ HECKOJIBLKUMH CIIaliIaMH
3.12 JloGaBneHue Ha ciaii] ayAMOBU3yalbHBIX TaHHBIX. AHUMAaIMs. [ unepccpuiku
8 KJIACC
Kon IIpoBepsieMblii 3JIeMEHT COJEePKAHUS
1 TeopeTnueckre 0CHOBBI HHPOPMATHKU
Heno3uimonnele M MO3UIMOHHBIE cHcTeMbl cuncieHus. Andasut. OcHoBanue. Pa3BépHyTas
11 ¢dbopma 3amucu yncina. [lepeBoa B JECATHUHYIO CUCTEMY YKCEIN, 3alIMCAHHBIX B IPYTUX CHCTEMax
CUMCIICHHS
12 Pumckas cucrema cuncnenus
JIBonuHas cuctema cumcienus. [lepeBon nenbix yucen B npenenax ot 0 go 1024 B aBonuHyto
cucteMy cuucieHusa. Bocemepuunas cuctema cuuciieHus. [lepeBon yucen U3 BOCBMEPUUYHOU
1.3 CUCTeMBbl B JIBOMYHYIO M JIECATUYHYIO cHUCTeMbl M oOpartHo. lllecTHammarepudHas cuctema
cuuciienus. [lepeBon uncen u3 mecTHAALATEPUUHONW CUCTEMBI B JBOMYHYIO, BOCBMEPUUHYIO U
JECSITUYHYIO CHCTEMBI 1 00paTHO
14 Apudmernueckue omnepanuu B ABOUYHON CUCTEME CUUCIICHUS




1.5

Jlornueckue BbICKa3piBaHUs. Jlornueckwe 3HaY€HUs BBICKA3bIBAaHUU. OJIEMEHTApHBIE U
COCTaBHbIC BbICKa3bIBaHUA. Jlorumueckue omnepanuu: «u» (KOHBIOHKIHUSA, JIOTHUECKOE
YMHOXEHUE), «UJN» (AUIBIOHKIMUS, JIOTHUYECKOE CIIOKEHHUE), «HE» (JIOTMUYECKOE OTPHUIIAHHUE).
[Ipuopurer norudyeckux omnepaiuii. OnpesesieHe HCTUHHOCTH COCTABHOTO BBICKA3bIBaHUS MpPHU

HU3BCCTHBIX 3HAYCHHUAX UCTUHHOCTHU BXOAAIIUX B HET'O 3JICMCHTAPHBIX BBICKa3bIBAHHI

1.6

Jlornueckue BblpakeHus. IlpaBuna 3ammcu Jjoruyeckux BblpakeHMd. [loctpoenue Tabmmi

HUCTUHHOCTH JIOTHYCCKHUX BBIP AKEHUI

1.7

Jlorndueckue 3neMeHThI. 3HAKOMCTBO C JIOTHYSCKUMH OCHOBaMHM KOMIIBIOTECpa

ANTOpUTMBI U IPOTPaMMHUPOBAHKE

2.1

[lonatne anropurMa. lcnoJsiHWTENM anrOpuTMOB. AJTOPUTM Kak IUIAH  YIpaBJICHUS

HUCITOJIHUTCIIEM

2.2

CpoiictBa anroputma. CrocoObl 3amucu  anroputMa (CJIOBECHBIM, B BUIE OJIOK-CXEMBI,

porpamMma)

2.3

AnroputMuueckne KOHCTpykKuuu. KoHcTpyknmsa «cimenoBaHuey». JIMHEHHBIM — alrOpHUTM.
OrpaHM4eHHOCTh JIMHEWHBIX aJITOPUTMOB: HEBO3MOYKHOCTh IPEIYCMOTPETh 3aBUCHMOCTH

MOCNIEI0OBATEIFHOCTH BRITIOTHSIEMBIX JEUCTBUH OT NCXOIHBIX TAHHBIX
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KOHCTPYKI_[I/ISI «BCTBJICHHUEC»: IOJIHAd W HCIIOJIHasA (bOpMI)I. BrimmosiHeHE W HEBBIIOJHEHHE

ycnoBus (MICTUHHOCTD U JIOKHOCTH BbICKa3bIBaHUsl). [IpocThie U cOCTaBHbBIE YCIOBUS

2.5

KoHcTpykiusi  «moBTOpeHHE»: IMKIBI C 3aJaHHBIM YHCIOM TOBTOPEHUH, C YCIOBHUEM

BBIIIOJIHCHUS, C HepeMeHHOfI OuKia

2.6

Pazpabotka mms QopMambHOTO HWCIONMHHUTENS alTOpPUTMa, MPHUBOJAIIETO K TpedyemMomy
pe3yiabTaTy NpHU KOHKPETHBIX HCXOJHBIX JaHHBIX. Pa3paboTka HECIOKHBIX AITOPUTMOB C
WCIIOJb30BAHUEM ITUKJIOB W BETBJIICHUH IS ympaBlieHUS (OPMATbHBIMU HUCIIOJTHUTEIISIMHU.
BeInonHeHne anropuTMOB BpPYYHYIO M Ha KomImbioTepe. CHHTAKCHYECKHE M JIOTHYECKHE

omnOku. OTKa3el

2.7

S3eik mporpammupoBanus (Python, C++, Java, C#, IlIkojabHbBIH ANTOpUTMHYECKHIA SI3BIK).

Cucrema IporpaMMHpPOBaHUsA: pECAAKTOP TCKCTA IIPpOrpaMM, TPAHCIATOP, OTIAAUUK

2.8

HepeMeHHaﬂ: THII, UM, 3HAUYCHHC. ]_IGJ'H:IG, BCIICCTBCHHBLIC 1 CUMBOJIbHBIC IICPCMCHHBIC

2.9

Oneparop mnpucBauBanus. ApuMeTHYECKHE BBIPAKEHUS M TMOPAJOK HX BBIYHCICHUS.
Onepanuu ¢ UENBIMU YHCIAMU: IIEJIOUMCICHHOE JeJIeHHe, OCTaToK OT aeneHus. [Ipomepka

ACIIUMOCTH OJHOT'O TEJIOTO YHCJIa Ha APpYroc

2.10

Bernenus. CocTaBHble yClIOBHS (3aMUCh JIOTMUECKMX BBIPAXKEHUH Ha M3y4aeMOM SI3bIKE
nporpamMmmupoBanus). HaxoxaeHne MUHUMyMa U MakCUMyMa U3 JIBYX, TPEX U YETBIPEX YHCE.

Pemenne KBaApAaTHOT'O YpaBHCHUA, UMCIOIICTO BCIICCTBCHHBIC KOPHU
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I[I/IaJ'IOFOBaH OTJIaAKa IMporpamMm: IMoOmaroBOC BBINIOJIHCHUC, IMIPOCMOTP 3HaYEHUH BCJINYHH,

OTJIaAOYHBIN BBIBO/, BBI60p TOYKH OCTaHOBa

2.12

Hukn ¢ ycnoBueM. Anroputm EBKiuaa ast HaX0xkA€HUs HaUOOIBIIETO OOIIEero ASTUTENs IBYX




HaTypalbHbIX uHcel. Pa30ueHue 3amucu HAaTypaJlbHOTO YHCIIAa B TO3UIIMOHHOW CHCTEME C

OCHOBAHMEM, MEHBIIINM WM paBHBIM 10, Ha OTAEIBHBIE TU(PHI

2.13

[ukn ¢ nmepeMeHHON. AJITOPUTMBI IPOBEPKU JEIUMOCTH OJHOIO IIEJIOr0 YHUCla Ha JPYroe,

IIPOBEPKU HAaTYpaJIbHOTO YHCiIa Ha IPOCTOTY

2.14

O06paboTka CHMBOJIbHBIX JaHHBIX. CHMBOJBHBIE (CTPOKOBBIE) NepeMeHHble. llocumBobHAS
o0paboTka cTpok. [ToacuéT 4acTOThI MOSBICHUS CHMBOJIA B CTpOKe. BeTpoenusie GpyHKInM st

00paboTKH CTPOK

2.15

Ormpeznenenre BO3MOXKHBIX PE3yJAbTATOB pabOThl aJIropuT™Ma IPU 3aJaHHOM MHOXKECTBE
BXOJHBIX JIaHHBIX, OIPEAENICHNE BO3MOXHBIX BXOJHBIX ITaHHBIX, MPHUBOJSIIMX K JaHHOMY

pe3yabTaTy

9 KUIIACC

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

1

Hudposas rpaMoTHOCTH

11

I'moGamenast cerp WHrepner. |IP-ampeca y3moB. CereBoe XpaHEHHWE JaHHBIX. MeTopl
WHIUBUTyaTbHOTO M KOJUIEKTUBHOTO pa3sMelieHus HoBo mHpopMmaiuu B MaTepHere. bombime

JMaHHBbIC (MHTEPHET-IaHHbIC, B YaCTHOCTH JJAHHBIE COITMAIBHBIX CETEH)

1.2

[Tonsatue 06 mHDOPMAITMOHHONW OE30TACHOCTH. YTPO3bl HHPOPMAIIMOHHON 0€30MacHOCTH TPH
pabote B THOOAaTBRHOW CETH W METOABl NPOTHUBOACHCTBUA uM. [IpaBmima Oe3omacHO#
ayreHTU(pUKauK. 3anura JuuHoi mHpopManmu B cetu MuTepHer. bezomacHeie crpaTeruu
noBeaeHus B cetu MurepHer. llpenympexneHue BoBJeUeHUS B JECTPYKTHBHBIE H

KpUMHHAJIbHBIC (DOPMBI CETEBOM aKTUBHOCTH (KHOECPOYJUTHHT, (GUIIHHT U Apyrue Gopmb)

1.3

Bunst pestensHoctn B MHTepHere. MHTepHET-CEpBHCHI: KOMMYHHKAIIMOHHBIC CEPBUCHI
(mouroBass ciyx0a, BUICO-KOH(MEPEHI-CBSI3b M JAPYTHE), CIPABOYHBIC CIY)KObI (KapThl,
pacrucaHusi U APYyrue), HIOUCKOBBIE CIYKOBI, CITY’KObI OOHOBIICHHSI TPOTPAMMHOTO 00ECIICUCHUS
u apyrue ciyxObl. CepBHCHI TOCYTapCTBEHHBIX ycayr. OOnauHble XpaHHWIWIIA JaHHBIX.
CpenctBa cOBMECTHON pa3pabOTKH JTOKYMEHTOB (OHaiH-0¢uckl). [Iporpammuoe obGecrneueHue
Kak BeO-CEpBHUC: OHJIAWHOBBIE TEKCTOBBbIE M Tpaduyeckue pelakToOpbl, CPelbl pPa3pabOTKh

MporpaMm

Teopernueckre 0CHOBBI HH(DOPMATHKH

2.1

Mogensb. 33,[[3‘11/1, peuiaeMbi€e € TIOMOINBKO MOACIINPOBAHUSA. KJ'IaCCI/I(l)I/IKaLII/II/I MOOEIEH.
MaTepI/IaJ'ILHLIe (HaTypHBIe) u I/IH(l)OpMaI_II/IOHHLIe MOJICIIN. HerepHBHHe U JUCKPCETHBIC
moaenu. MMuTalMoHHBIE MOJCIH. I/IFpOBHe MOICIIHN. OI_ICHKa COOTBECTCTBUA MOJICIIN

MOJCINPYyEMOMY 06’bCKTy " OeJIsIM MOACIIUPOBAHUSA

2.2

Tabnuunbie MOJCIIN. Ta6J'II/II_Ia KaK IpeACTaBJICHUC OTHOICHUSA

2.3

ba3pl 1aHHBIX. OT60p B Ta6J'II/II_IC CTPOK, YAOBJICTBOPAIOIINX 3aJaHHOMY YCIIOBUIO




2.4

I'pag. Bepmuna, pedpo, myrs. OpueHTHpPOBaHHBIE U HEOPUEHTUPOBaHHBIE I'padbl. J{arHa (Bec)
pebpa. BecoBast matpuna rpada. Anuna mytu Mexay BepiinHamu rpada. [Touck onTuManbHOTo
nyrd B rpade. HavanpHas BepmmHa (MCTOYHMK) W KOHEYHAas BepIIMHA (CTOK) B

OpUEHTHUPOBAaHHOM Tpade. Brruncienue konuyecTBa MyTel B HANpPaBIEHHOM AalUKINYECKOM

rpade

2.5

HepeBo. Kopenb, BepmuHa (y3en), juct, pedpo (myra) nepesa. Breicora nepesa. Ilomnepeso.

[Ipumeps! ucnonb30BaHusl iepeBbeB. [lepedop BapraHTOB C MOMOLIBIO JIEpEBA

2.6

[lonsiTe MareMaTH4ecKOW MoJenH. 3ajadyd, pellaeMble C IOMOIIbI0 MaTeMaTUYECKOTO
(KOMIBIOTEPHOTO) MOeIpoBaHus. OTiIMUne MaTeMaTUYECKOW MOJIENIM OT HaTypHOU MOJIenu 1

OT CJIOBECHOTO (JIUTEPATypHOTO) ONTUCAHUSI 0OBEKTa

2.7

OTanel KOMIIBIOTCPHOTO MOJCIHMPOBAHUS: IMMOCTAHOBKA 3aaa4du, IMOCTPOCHUC MaTeMaTHYeCKOI
MOJCIIN, InporpamMmmHas pcajm3anus, TCCTUPOBAHUC, IIPOBCACHUC KOMITIBIOTECPHOI'O

OKCIICPUMCHTA, aHaJIN3 €ro pe3yjJIbTaTOB, YTOYHCHHUEC MOACIIN

ANTOpPUTMBI U IPOTPaMMHUPOBAHHE

3.1

Pa3ouenue 3amaun Ha nomzamayu. CocTaBieHHE aJTOPUTMOB M MPOTPAMM C HCIIOJIH30BAHHEM
BETBJICHUH, IHWKJIOB M BCIIOMOTATEIbHBIX aJTOPUTMOB JUIsl YIPABJICHUS HCIIOJHUTEIEM WIH

APYTUMH UCTIOJTHUTCIIAMUA

3.2

Tabnuunble BennunHbl (MaccuBbl). OnHOMepHBIE MaccuBbl. COCTaBICHHUE U OTJIAJIKa MPOTPaMM,
pean3yIOUIUX TUIIOBBIE AITOPUTMBI 0OPaOOTKH OJTHOMEPHBIX YHCIOBBIX MAaCCHUBOB, HA OJIHOM
u3  s3eIKOB  mporpammupoBanms  (Python, C++, TIlackams, Java, C#, IlIkonbHbIi
ANTOpuTMHYECKHI SI3BIK): 3amojIHEHHWE YHCJIOBOTO MacCHBa CIydaWHBIMH YHCJIaMH, B
COOTBETCTBUU C (OpMYJIOil UM MyTEM BBOJA YHCEN, HAXOXKJICHHE CYMMBbI 3JIEMEHTOB MacCHBa,
JUHEHHBIA TIOMCK 3aJlaHHOTO 3HAUeHUsT B MacCuUBe, TMOJCUET DIEMEHTOB MAacCHBa,
YIIOBJETBOPSAIOUINX 3a/JaHHOMY YCIIOBUIO, HAX0XJACHHE MUHUMAIBHOTO (MaKCHMAaJIbHOTO)

9JICMCHTa MacCCHUBa. COpTI/IpOBKa MacCuBa

3.3

O6pa60T1<a IIOTOKAa JAaHHBIX: BBIYHMCICHHUEC KOJIHMYCCTBA, CYMMBI, CPEIHETO apI/I(bMeTI/I‘IeCKOFO,
MHWHHMAJIBHOI'O u MaKCHUMaJIbHOT'O 3HAa4YCHUA 3JICMCHTOB oCJICJ0OBATCIIbHOCTH,

YAOBJICTBOPAIOMIUX 3aJaHHOMY YCJIOBHIO

3.4

VYnopasnenue. Curnan. OOpatHas cBs3b. [lonyueHue CUTHAIOB OT HUQPPOBBIX JaTYUKOB
(kacaHus, paccTOsiHUS, CBeTa, 3ByKa M Jpyroro). I[Ipumepbl HCMIONB30BaHMS MPHHIIHUIIA
oOpaTHON CBSI3M B CHCTEMax YIpPaBICHUS TEXHUYECKUMHU YCTPOWCTBAMM, B TOM YHCIE B
poboToTexHuke. [IpuMepsl poOOTH3UPOBAHHBIX CHUCTEM (CHUCTeMa YIpaBIICHUs JBUKEHHUEM B
TPAaHCHOPTHOM CHCTEME, CBApOYHAsl JIMHUS aBTO3aBOJA, ABTOMATU3MPOBAHHOE YIIPABIICHHE
OTOIUIEHUEM JI0OMa, aBTOHOMHAsl CHUCTEMa YIpaBJIEHUS TPAHCIOPTHBIM CPEACTBOM M JpYyrue

CUCTEMBI)

WNHupopmaliMoHHbIE TEXHOJIOTHH

4.1

IMonsitue 00 SJICKTPOHHBIX Ta6J'II/II_IaX. Tumpl JaHHBIX B S4YeiiKax 3HCKTp0HHOf/'I Ta6J'II/II_U>I.

Pe,[[aKTI/IpOBaHI/IC u (I)OpMaTI/IPOBaHI/IC Ta6JII/II_I. BCTpOGHHLIe (1)}7HKI_[I/II/I AJId TIOUCKa MaKCUMyMa,




MUHUMYMa, CYMMBbI U cpenHero apudmerndeckoro. COpTHpOBKa AAaHHBIX B BbIICICHHOM
muanasone. Iloctpoenme numarpamm  (rUcTorpamma, KpyroBas —Jauarpamma, TO4Y€4Hast

nuarpamma). Beibop Tuma auarpammbl

[IpeobpazoBanue ¢opmyn npu KomupoBaHUH. OTHOCHTENbHAs, aOCOJIOTHAS W CMEIIaHHAs

4.2
azpecarnus
VYcioBHbIE BBIYMCIEHUS B 3JEKTPOHHBIX Tabiaumax. CyMMHpOBaHME M NOJCYET 3HAYECHU,
4.3 OTBEUAIONIUX 3aJaHHOMY ycioBuio. OOpaboTka OONBIIMX HAO0OPOB HaHHBIX. UMCIIEHHOE
MOJIETUPOBAHUE B 3JIEKTPOHHBIX TabIUIIaX
Ponp wH(MOpPMAIMOHHBIX TEXHOJOTMHA B pPa3BHUTUHM DSKOHOMHUKM MHpPA, CTPAaHbI, PETrHOHA.
OTtkpbiThie 0OpazoBarenbHble pecypcbl. Ilpodeccun, cBsizaHHble ¢ HMHPOPMATHUKON U
4.4 MH(OPMALIMOHHBIMU TEXHOJIOTUSAMU: BeO-Iu3aliHEp, MPOrPaMMUCT, pa3pabOTUYUK MOOUIIBHBIX

MPUJIOKEHUH, TECTUPOBILUK, aPXUTEKTOP MIPOrPaMMHOT0 00eCTIeYeHH s, CTIELUAINCT 10 aHAIU3Y

JTAHHBIX, CACTEMHBIN aAMUHHUCTPATOP

INPOBEPAEMBIE HA OI'3 IIO HTHO®OPMATHUKE TPEBOBAHUA K
PE3YJIbTATAM OCBOEHHMA OCHOBHOMN OBPA3OBATEJIbHOMN ITPOI'PAMMBI
OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

Kon IIpoBepsiemblie TpeOGOBaHUS K MPeAMETHBIM pe3yJbTaTaMm 0a30B0ro yPpOBHS
MPOBEPAEMOro 0CBOEHHSI OCHOBHOI1 00pa30BaTe/IbHON MPOrPaMMbl OCHOBHOI'0 001Ier0
TpeOOBaHUSA oOpa3oBanus Ha ocHoBe PI'OC
1 3HaTh (TOHUMATh)
Branenne oCHOBHBIMHU MOHSATHSAMH: MHGOpPMAIHs, TIepenada, XpaHeHne u o0paboTka
1.1 uH(popMaLlUY, aNTOPUTM, MOJENb, LHU(POBONW MPOAYKT U HX HCIOIb30BaHHE s
pelieHus yueOHbIX U MPAKTUYECKUX 3aa4
1 Bnagenue moOHATHSMU: BbICKa3blBaHHE, JIOTHYECKas OIepalus, JOTHYecKoe
' BBIpaKEHUE
2 YmMmerb
21 YMeHue omnepupoBaTh €IUHUIAMU HU3MEpeHHs HWHGOPMalUMOHHOTO o00BbEMa U
' CKOPOCTH Tepeaayu JaHHbBIX
YMeHue 3anuchiBaTh M CpaBHHUBATh Iieible yucia oT 0 go 1024 B pa3iaumyHbIX
2.2 MO3UIIMOHHBIX CHUCTEMAaX CUUCIEHUS C OCHOBaHUsSMH 2, 8, 16, BBINOJHATH
apudmeTryecKue oneparuy HaJ HUIMH
YMeHue KoauMpoBaTh M JEKOJUPOBATh COOOIIEHHS MO 3aJaHHBIM TpaBUJIaM;
2.3 MMOHMMAaHHE OCHOBHBIX MPUHIIUIIOB KOAUPOBAHUS UH(DOpPMALIMK PA3NUYHON TIPUPOIBI:
TEKCTOBOH, rpaduuecKoil, ayauo
VYMeHHe 3anuchiBaTh JIOTHYECKUE BBIPAKEHHS C HCIOIb30BAHUEM JU3bIOHKIIHH,
24 KOHBIOHKIIMM M OTPULIAHMS, ONPEAENIATh UCTUHHOCTD JIOTUYECKUX BBIPAXKEHUHU, €CIIU

HU3BCCTHBI 3HAUYCHUS MUCTUHHOCTH BXOIAIIHMX B HEIrO INCPEMCHHBIX, CTPOUTH Ta6JII/II_IBI




HUCTUHHOCTHU JIsA JIOTUYCCKHUX Bblpa)KeHHﬁ; 3alMCbIBATh JIOTUYCCKUC BLIPAXKCHUSA HaA

M3y4aeMOM SI3BIKE IIPOIPAMMHUPOBAHMS

2.5

YMeHue cocTaBisATh, BBIIOIHITH BPYUYHYIO U HA KOMITBIOTEPE HECIIOKHBIE AJITOPUTMBbI
Ui ynpaBieHus ucnoianurensamu (Yepenamka, YepTéxXHUK U Opyrue); co3naBaTh U
OTJIAXHMBATh MPOrPAMMbI HAa OJHOM W3 SI3bIKOB IporpammupoBanus (Python, C++,
[Tackans, Java, C#, l1IkonbHbINH ANropuTMUYECKU fI3BIK), pean3yIoIie HECIO0KHbIE
ITOPUTMBI 00PaOOTKHM YUCIIOBBIX JAHHBIX C MCIIOJIb30BAaHHEM ITUKJIOB M BETBIICHHIA;
yMeHue pa3OuBaTh 3a/a4d Ha MOJ337a4H, MCIIOJIH30BaTh KOHCTAHTHI, IEPEMEHHBIE H
BBIDAKEHUS  PA3JIMYHBIX  TUIOB  (YMUCIOBBIX, JIOTUYECKUX,  CHMBOJBHBIX);
aHAJIM3UPOBATh MPEMJIOKEHHBIM  aNrOpUTM, OMNpEAENsATh, Kakue pe3yiabTaTbl

BO3MOJKHBI ITPHU 3aJaHHOM MHOXECTBC NCXOAHBIX 3HaAYCHWI

2.6

YMeHHe 3anucarh Ha M3y4aeMOM S3bIKE IPOTPAMMHMPOBAHUS AJTOPUTMBI IIPOBEPKH
JEIIMMOCTH OJHOTO LEJNOr0 4MCila Ha JAPYroe, IPOBEPKM HATYPAJIbHOTO 4YHCIA HA
MPOCTOTY, BbIAENEHUS LU(P U3 HATypalbHOTO YHCIA, IOUCK MaKCHMYyMOB,

MHHHUMYMOB, CYMMBbI YACJIOBOH MOCIEA0BATEIIBHOCTH

2.7

Bnagenue ymeHueM OpUEHTHpPOBATHCS B HEpapXUUECKOW CTpykType (hailioBoi
CUCTeMbI, paboTaTh ¢ (alIoBONH CHCTEMOHl MEPCOHAIBLHOIO KOMIIBIOTEpPA C
HCII0JIb30BaHMEM Tpaduueckoro HHTepdeiica, a UMEHHO: CO3/1aBaTh, KOMHUPOBATbH,

nepeMenaTh, IepeuMEeHOBBIBATh, YAAISATh U apXUBUPOBATH (hailiibl U KaTaloru

2.8

Bnagenue yMeHusMH W HaBbIKAMH  HCIIOJIb30BaHUS HMH(DOPMALMOHHBIX U
KOMMYHHKAIIMOHHBIX TEXHOJIOTUH Ui MOWCKA, XpaHeHusi, 00paboTKU U mepeaadu u

aHaJIM3a pa3IUYHbIX BUIOB HH(DOpMALIUK

2.9

YMeHne BBIOHpaTh Croco0 MpPEeCTaBICHUS IaHHBIX B COOTBETCTBHH C IMOCTABJICHHOM
3amauert  (TaOnMIpl, CXeMbl, Tpaduku, aUarpamMmbl) C  HCIOJb30BAHHEM

COOTBECTCTBYHOIIMX IIPOI'PaMMHBIX CPCIACTB 06pa6OTKI/I JaHHBIX

2.10

Ymenue hopManu3oBaTh U CTPYKTYPUPOBATh HH(OPMAIIHIO, UCTIONb3YS 3JIEKTPOHHbIE
TaOMUIBI 17151 00paOOTKH, aHaIN3a U BU3YyalU3alliy YMCIOBBIX JAHHBIX, B TOM YHCJIE C
BBIZICICHUEM JMarna3oHa TaONUIbl W YHOPSJAOYMBaHHEM (COPTUPOBKOI) €ro
AJIEMEHTOB; YMEHUE MPUMEHSATH B JEKTPOHHBIX TaOnuuax Gopmyssl 1 pacyéToB ¢
WCIOJIb30BAHUEM BCTPOCHHBIX (YHKUUN, aOCONMIOTHON, OTHOCUTENBHOM, CMEIIaHHOM
aJipecallfiy; UCIOJIb30BaTh AIEKTPOHHBIE TAOIHUIIBI I YUCICHHOTO MOJICTHPOBAHUS B

MPOCTHIX 3aavdax U3 Pa3HbIX ITPEAMCTHBIX obOmacren




HEPEYEHD 2JIEMEHTOB COAEPXAHUSA, IPOBEPAEMBIX HA OI'D I1O
NHO®OPMATUKE

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUA

Hudposas rpaMOTHOCTH

11

@aiinel 1 manku (xaranoru). IlpuHmmner moctpoeHus: QainoBeix cucreM. [lomHoe nms
¢daima (manku). Ilyte k ¢aiiny (manke). Pabora ¢ daiimamu u karajgoramu cpeicTBaMu
ONEPALlMOHHON CHUCTEMBI: CO3JIaHUE, KONHPOBAHHE, IEpPEMELICHUE, MEPEUMEHOBAHUE WU
ynanienne (QaitioB u manok (karamoros). Tumbl (aiioB. CpoiictBa ¢aiinoB. DalIoBbIf

Menemxkep. [louck ¢aiaos cpeacTBaMu ONeparMOHHON CHCTEMBI

1.2

OO6benuHenne KoMIbeI0TepoB B ceTh. CeTh MHTEpHET. Beb-cTpanuia, Bed-caitt. CTpykTypa
azpecoB BeO-pecypcoB. bpayzep. [louckosbie cucremsl. [louck napopManmu mo KI0YEBHIM
CJIOBaM U 1o u300paxkeHuto. JloctoBepHOCTh HHpOpMaLUK, oaydeHHol u3 utepuera. IP-

aapeca y310B. CeTeBoe XpaHEHHUE TaHHBIX

TeopeTnueckne 0CHOBBI HHPOPMATHKU

2.1

JIMCKPETHOCTh JaHHBIX. BO3MOXXHOCThH OTHMCAHHUS HEMPEPHIBHBIX 0OBEKTOB M IMPOIIECCOB C
MTOMOIIBIO TUCKPETHBIX JTAHHBIX.

CumBosn. AndaBur. MomHocTte andaBura. JBowmunbii  andaBut. KosmuecTBo
BCEBO3MOXHBIX CJIOB (KOJOBBIX KOMOWHAIWK) (UKCUPOBAHHOW MJIMHBI B JBOWYHOM
andasure. [IpeodpazoBanue od0ro andaputa Kk IBOUYHOMY. KOJTHYECTBO pa3IMYHbBIX CIIOB
(UKCHPOBAHHO UTHHBI B ayihaBUTE ONPEACTIEHHON MOIITHOCTH.

KoaupoBaHnue CHMBOJIOB OJTHOTO aji(haBUTa C IOMOIIBIO KOJOBBIX CJIIOB B JPYroM ajiaBuTe,
KoZoBasi Tabmuia, JaekoaupoBaHue. KomupoBaHwe TeKCTOB. PaBHOMEpHBIH KO
HepaBuomepnsbiit  kona. KomupoBka ASCIl. BocemuOutHbie komupoBku. IloHsTtne o
koaupoBkax UNICODE. JlekonupoBaHue cOOOIIEHHI ¢ UCIIOJIB30BAHUEM PAaBHOMEPHOTO U

HepaBHOMEPHOTO Koja. MHpopMaMoHHbIi 00BEM TEKCTa

2.2

NudpopmanrionHpii 00bEM  JaHHBIX. bUT — MHHUMAaIbHAs EOUHHUIA KOJIMYECTBA
nHpOpMalUM — JBOWYHBIA paspsn. EmuHunbl u3MepeHus WHEOOPMAIMOHHOTO 00b&éMa
naHHBIX. but, 6aiT, kunobanT, meradaiit, ruradait. CKOpoCTh Mepeaavn JaHHbIX. EquHUIIbT

CKOPOCTH IEepCaadn JaHHbIX

2.3

Koauposanue npera. L{etoBbie Mosienu. Moaens RGB. I'nyOuna koauposanus. [lamutpa.
PactpoBoe u  BekTopHOe  mpexacraBieHue — u3zoOpaxkeHuil.  [lukcenb.  OueHka

MH(GOPMAIMOHHOTO 00bEMA rpadUUeCcKUX JaHHBIX JJIS paCTPOBOIO M300paKEHUS

2.4

KOI[I/IpOBaHI/IC 3BYKa. Pa3p$II[HOCTB 1 JyacToTa 3anucH. KolIndecTBo KaHAIOB 3allHCH.
OI_[eHKa KOJIMYCCTBCHHBIX TMMApaMETPOB, CBA3aHHBIX C IMPCACTABICHUCM W XpPaHCHHUCM

3BYKOBBIX (paiijioB

2.5

Heno3unmoHHele ¥ MO3UIMOHHBIE CHCTEMBI  CUYHCIICHHS. AJ'I(I)aBI/IT. OcHoBaHue.




Pa3Bépuyras ¢opma 3anucu uncina. [lepeBoa B IECATUIHYIO CUCTEMY YMCEI, 3alIMCAHHBIX B
JIPYTUX CUCTEMAX CUUCIICHUS.

PumMmckasg cucrema cumcieHus

2.6

JBonunasi cucrema cuucienus. IlepeBox nensix umcen B mpeaenax or 0 mo 1024 B
JBOMYHYIO CHUCTEMY cyHclieHus. BocbMepuuHas cucrema cuucieHus. [lepeBon uucen u3
BOCBMEPHYHOW CHCTEMBbI B JIBOMYHYIO W JICCATHYHYIO CHCTEMBI W  OOparTHO.
lecTHanaTtepuyHas cHCTEMa CUYUCIHCHUS. llepeBoj dHcen W3 IIEeCTHAAIATSPHUIHON
CUCTEeMBl B JBOWYHYIO, BOCBMECPUYHYI0 M JCCATUYHYIO CHCTEMBI H OOpaTHO.

ApupmeTnueckre onepayy B JBOUIHON CUCTEME CUMCIICHUS

2.7

Jlornueckue BbICKa3biBaHUS. Jlormueckue 3HAUYEHUs BbICKA3bIBaHUI. OJIeMEHTAapHbIE U
COCTaBHbIE BbICKa3biBaHUs. Jlormdeckue omepanuu: «w» (KOHBIOHKIMS, JIOTHYECKOE
YMHOXEHUE), «UITN» (TU3BIOHKIIMS, JIOTHUYECKOE CIIOKEHHE), «HE» (JIOTHUYECKOE OTPHUIIAaHUE).
[Ipuoputer norudeckux omnepauuid. OnpeneneHne UICTUHHOCTH COCTaBHOTO BbICKAa3bIBaHMUS,
€CJIM M3BECTHBI 3HAYEHHUS] MCTUHHOCTH BXOJAILIUX B HErO AJIEMEHTApHBIX BbICKA3bIBAaHUH.
Jlornueckue BblpaxeHus. [IpaBuna 3amucu joruueckux BbipaxkeHui. [loctpoenue Tabnui

HCTUHHOCTH JIOTUYECKUX BBIpa)KeHI/Iﬁ

2.8

Jlormueckue 3jaeMeHThl. 3HAKOMCTBO C JIOTHUYESCKMMH OCHOBAMH KOMITIBIOTEpA

2.9

HenpepsiBHbIE 1 muckpeTHbIE MOoJienu. MiMutanmonnesie Moaienu. Mrposeie Moaenu. OrieHka

aZICKBAaTHOCTH MOJICIIA MOJISITUPYEMOMY OOBEKTY M IEJISIM MOJICITHPOBAHMS

2.10

Tabmuunbie Monenu. Tabnuia kak mpeacTaBieHne oTHoIIeHHs. ba3el manHbBIX. OTOOD B

TabNUIE CTPOK, YAOBIETBOPSIOMIKX 33/JaHHOMY YCIOBHUIO
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I'pad. Bepmuna, pebpo, myrb. OpueHTHpPOBaHHBIE U HEOPUEHTUpPOBaHHBIE rpadsbl. lmmHa
(Bec) pebOpa. BecoBas marpuna rpada. [[nmHa mytn mexnay BepmmHamu rpada. Iloumck
onTHUMaIbHOTO MyTH B rpade. HavanpHas BepmrHa (MCTOYHUK) M KOHEYHAS BEpIIHHA (CTOK)
B OpPHCHTUPOBAaHHOM rpade. BrlumcieHne KoiauuecTBa MyTe B HAlpaBJICHHOM

aIMKINYecKoM rpade

2.12

Hepeso. Kopenb, Bepiinna (y3en), Juct, pedpo (ayra) aepesa. Boicora nepesa. Ilognepeso.

[Ipumeps! ucnonb3oBanus epeBbeB. [lepedop BapuaHTOB C MOMOUIBIO JepeBa

ANTOPUTMBI M IPOTPAMMHPOBAHHE

3.1

CpoiictBa anroputma. CrocoObl 3amucu anroputMma (CIOBECHBIH, B BHJE OJIOK-CXEMBI,
porpamma).

CocraBneHue aliropuTMOB U TPOTpaMM C HCIOJb30BAaHUEM BETBICHHWH, IUKIOB U
BCIIOMOTATENbHBIX aJTOPUTMOB JUId ympaBieHus ucnonxHutenem (Pobot, Yepemnaiuka,

UYepTEXHUK U apyrue). BeinonHeHne anropuTMOB BPYYHYIO U Ha KOMIIbIOTEpE

3.2

S3pik  mporpammupoBanus  (Python, C++, TIlackanp, Java, C#, IlIkosbHbIi
AnroputMuueckuii SA3bIK).
Cucrema nporpaMMHpPOBaHUS: PEIAKTOP TEKCTA NPOTPAMM, TPAHCIATOP, OTIAJUHUK.

HepeMeHHa;I: THII, UM, 3HAYCHUC. ]_[C.HBIC, BCIICCTBCHHBIC 1 CUMBOJIBHBIC IICPCMCHHBIC.




Omneparop mnpucBauBaHUs. ApPHPMETHUECKHAE BBIPAKEHUS W TOPSINOK WX BBIYHUCICHHSL.
Ornepanuu ¢ 1eIbIMU YHCIIaMU: LIEJI0YUCICHHOE JeNIeHHne, OCTaTOK OT JejieHusl. BeTBneHusl.
CocraBHble yclnOBUSA (3alUCh JIOTMYECKUX  BBIPAKEHUNM HAa  HU3Yy4aeMOM  SI3bIKE
nporpammupoBanus). Haxoxaenue MuHuMyma

U MakCHMyMa M3 JBYX, TPEX M 4YeTBIpEX 4yucen. PelleHune KBaIpaTHOrO ypaBHEHUS,
HMMEIOILETO BEIIECTBEHHbIE KOpHU. LInKi ¢ ycnoBuem. Anroputm EBknnaa uisi HAX0KIACHUA
HauOOJBIIET0 OOIIero JeNUTENs JABYX HATypalbHBIX umcel. Pa3OueHue 3amucu
HaTypaJbHOTO YKCA B TIO3UIIMOHHONM CUCTEME C OCHOBAaHMEM, MEHBIITUM WJIH paBHBIM 10, Ha
oTnenbHbIC TUGPEL. LUK ¢ TepeMeHHO#. AITOPUTMEI TIPOBEPKH ICTMMOCTH OJTHOTO IIEJIOT0

qucia Ha APYroe, IpoBEepKU HaTYpaIbHOIO YHUCIA HAa MIPOCTOTY

3.3

O06paboTka CUMBOJIbHBIX JaHHBIX. CUMBOJIbHBIE (CTPOKOBBIE) IepeMeHHbIe. [locuMBoIbHAS
oOpaboTka cTpok. [Togcu€T yacToThl NOSIBIIEHUSI CUMBOJIA B CTpoke. BerpoenHblie hyHKIMM

U1 00pabOTKH CTPOK

3.4

Omnpenenenre BO3MOXKHBIX pPE3YylIbTaTOB pabOThl aJIropuTMa IpH JIaHHOM MHOXKECTBE
BXOJIHBIX JIaHHBIX, OMpEJIEJICHNE BO3MOXKHBIX BXOIHBIX JaHHBIX, IPUBOIAIINX K JAHHOMY

pe3ynbTaTy

3.5

Tabnuunble BenuuuHbl (MaccuBbl). OngHOMepHble MaccuBbl. CocTaBieHHE M OTJIAKa
MporpamMM, peaau3yIOIINX THIIOBBIE AJTOPHUTMBI OOpPaOOTKH OJHOMEPHBIX YHCIIOBBIX
MacCHBOB, Ha OJHOM W3 sI3bIKOB mporpammupoBanus (Python, C++, ITackans, Java, C#,
[xonbHBIE ANTOPUTMHUYECKUN SI3BIK): 3alOJIHEHWE YHCIOBOTO MAaCCHBa CIy4ailHBIMHU
YHCllaMU, B COOTBETCTBUHM C (POpMynod wiM MyTéM BBOJA YHCEJ, HAXOXXICHHE CYMMBbI
3JIEMEHTOB MacCHBa, JIMHEHHBINA MOKUCK 33JJAHHOTO 3HAYEHUSI B MAaCCHUBE, MOICUET 3JIEMEHTOB
MaccuBa, yJOBJETBOPSIOUIMX 33JlaHHOMY  YCIIOBHIO, HaxOXICHHE MHHHUMAaJIbHOTO
(MakcumanbHOrO) 31emMeHTa maccuBa. CoprupoBka maccuBa. OOpaboTKa MOTOKA JAHHBIX:
BBIYKMCIICHUE KOJHMYECTBA, CYMMBI, CpEIHEro apu(pMETHYeCKOro, MHUHUMAIBHOTO H
MaKCHUMAaJbHOTO  3HAQYEHHS  JJIEMEHTOB  IOCJIEI0BATEIbHOCTH,  YAOBIETBOPSIOMIUX

34IaHHOMY YCJIOBHUIO

3.6

VYupasnenue. Curnan. OOpaTtHas cBsizb. [lonyuenue curHamoB OT HU(POBBIX JaTYUKOB
(HampuMmep, KacaHHs, pPacCTOSHUS, CBeTa, 3ByKa). lIpuMepbl HCMONB30BaHHS MPHUHIIMIA
oOpaTHOM CBSI3W B CHCTEMax YIpPAaBIEHUS TEXHUYECKHMMH YCTPOMCTBAMH C TOMOIIBIO

JaTYUKOB, B TOM 4YHCJIC B p060TOTeXHI/IKe

WNHpopmalMoHHbIE TEXHOJIOTHH

4.1

TekcToBbIe JOKYMEHTBI M HUX CTPYKTYPHBIE 3JIEMEHTHI (CTpaHWIla, ad3all, CTpoKa, CIOBO,
CUMBOII).

TekcTOBBIN TPOLIECCOP — WHCTPYMEHT CO3JaHUsl, PEeJaKTHPOBaHUS W (HOPMATHPOBAHUS
TekcToB. [IpaBuia Habopa Tekcta. PenakrupoBanue tekcra. ColicTBa cuMBoJioB. Llpudr.
Tunber mwpudror (pydneHble, C 3acEYKaMH, MOHOIIUPHHHBIC). [TONy)KUPHOE M KYpPCHBHOE

Ha4YCpTaHUC. CsoiicTBa a63aueB: T'paHHUIIbI, a633].[HBII>i OTCTYIl, UHTCPBAJI, BBIPABHUBAHUC.




[Mapametprr crpanunbl. CtuneBoe (opmatupoBanue. CTpyKTypupoBaHue MHPOpPMALUU C
MTOMOIIIBIO CITUCKOB M Tabnu1. MHOroypoBHeBbIe criucku. JloO6aBieHne Tabauil B TEKCTOBBIE
JOKYMEHTHI. BcTaBka M300pa)keHUH B TEKCTOBBIE NOKyMeHTHl. OO0TekaHue u300parkeHHi
TEKCTOM. BKJIOueHHEe B TEKCTOBBIN JOKYMEHT Iuarpamm, (opMmys, HyMEpalud CTpPaHHIIL,

KOJIOHTUTYJIOB, CCBIJIOK U APYTUX 3JICMCHTOB

4.2

Pactpossie pucynku. Vcnons3oBanue rpaduueckux MPUMUTHBOB.

Omnepanuu pegakTUpPOBaHUS TpaPUUECKIX 0OBEKTOB, B TOM YHCIe HUPPOBBIX poTorpaduii:
W3MCHECHHE pa3Mmepa, oOpe3ka, MOBOPOT, OTpakeHHe, pabora ¢ obnacTsaMmu (BBIICICHHE,
KONTMPOBAHKE, 3AJIMBKA I[BETOM), KOPPEKIHS I[BETA, IPKOCTH U KOHTPACTHOCTH. BekropHas
rpa¢puka. CozmaHWe BEKTOPHBIX PHUCYHKOB BCTPOSHHBIMH CpPEICTBAMH TEKCTOBOTO
MpoIieccopa WM JIPYyrux mporpamm (mpuioxkenuit). JloOaBieHne BEKTOPHBIX PHUCYHKOB B

JIOKYMEHTBI

4.3

[ToaroroBka MynbTUMeAMHBIX mpe3eHTarui. Crmaitn. JloOaBnenue Ha cnaiij TeKcTa W
nzobpaxenuil. Pabota c HeckonpkuMu cnaiinamu. JloGaBieHue Ha ciaiil ayTMoBU3yalbHBIX

JAHHBIX. AHUMaNuA. [ unepcchliku

4.4

Tumnbl naHHBIX B sIEWKaX AJIEKTPOHHOW TaOmuipl. PemaktupoBanue u ¢GopMaTHpOBaHUE
Tabnmu1. BeTpoeHHble QyHKIHMM I TIOMCKAa MAaKCHMyMa, MHHHMYMa, CYMMBI M CPEIHETrO
apudmernueckoro. CopTUpOBKa TaHHBIX B BBIJICJICHHOM JHara3oHe. [loctpoeHue quarpamm
(rucrorpamma, Kpyrosas auarpamma, TOYE€YHasl AuarpamMmma). Beibop Tuma auarpaMMbl.
[IpeobOpazoBanue popmyn npu komupoBanuu. OTHOCHTENbHAS, aOCOTIOTHAS M CMEIIaHHAs

ajipecarus

4.5

VYcioBHbIE BBIYMCIEHUS B ANIEKTPOHHBIX Tabiauiax. CyMMUpoOBaHHE U MOACYET 3HAYCHU,
OTBEUAIOUIUX 3aJaHHOMY YycinoBuio. OOpaboTka 60JbIIMX HA0OpPOB AaHHBIX. YHcleHHOE

MOJOCIUPOBAHUE B SJICKTPOHHBIX Ta6J'II/IHaX










