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MHHOACHUTEJIBHASA 3ATIMCKA

[Iporpamma mo nH(POpPMATHKE HA YPOBHE OCHOBHOT'O 00IIIeT0 00pa30BaHus COCTaBJIeHa HA
OCHOBE TpeOOBaHMU K pe3ylbTaTaM OCBOCHUS OCHOBHOM 00pa3oBaTeNbHONIIPOTrpaMMBI
OCHOBHOTO o00mieroo6pazoBanus,npeacrasieHipix B ®I'OC 000, a Takxke ¢enepaabHOI
pabodeir mporpammbl BocnuTaHus, Ha ocHoBe AOOIl OOOmns oOyuaromuxcs C
3[IP.AnantupoBanHast pabodas mporpamMa 1o y4deOHomy mpeamery «MHpopmaTuka
paccunTaHa Ha oOydaroluxcs C 3aJepKkoi mncuxuueckoro passutusg (3I1P, Bapuant 7),
OCBaMBAIONINX 00pa30BaTEIBHYIO IPOTPAMMY B HHKITFO3UBHOM KJlacce.

[Iporpamma mo naopMaTHKe MaET MPeNCTaBICHHUE O MEJIX, O0IIel cTpaTerun 00ydeHus,
BOCIIMTAaHUS M Pa3BUTHA OOYYAIOUIMXCS CPEACTBAMH HH(POPMATUKA Ha 0a30BOM YpPOBHE,
YCTaHABJIMBAaET  O0sM3aTeNIbHOE  MPEIMETHOE  COJIEpXKaHWe,  IPEAyCMaTpUBAEeT  €ro
CTPYKTYpHUPOBAHUE T10 pa3zeiiaM U TeMaM.

[Iporpamma 1o wHpOpPMATHKE OMpEAEseT KOJUYECTBEHHbIE M  KadyeCTBEHHBIC
XapaKTepUCTUKH y4eOHOTOo Marepuaia Ui KaKJIOro Troja H3y4eHUs, B TOM YHUCIE IS
COJIEpKATEIbHOTO HAIMOJHEHWS pa3HOTO BHAA KOHTPOJA (TIPOMEXYTOYHOW —aTTeCTaIlHH
oOyuaronuxcs, BCEpOCCUNCKUX MPOBEPOUYHBIX pabOT, rOCY/IapCTBEHHOW UTOTOBOW aTTECTAIINN).

[Iporpamma mo MHPOPMATHKE SBISIETCS OCHOBOW JISi COCTABJICHUSI aBTOPCKUX y4eOHBIX
porpamMM, TEMaTHIECKOTO TIAHUPOBAHUS Kypca YIHTEIIEM.

Hemssmu n3ydeHnst ”HPOPMATHKHA HA YPOBHE OCHOBHOTO OOIIETO 00Opa30BaHUS SIBIISIOTCS:

(dbopMupOBaHHE OCHOB MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS Haykdn WHPOPMATHUKH, JIOCTHIKCHHSM HAyJYHO-TEXHHYECKOTO TIporpecca u
OOIIECTBEHHOW TPAKTHUKH, 3a CUYET pa3BUTHS TMpEACTaBiIeHUH 00 wuHopmManuu Kak o
BaOXHEWIIEM CTpPaTETMYeCKOM pecypce pa3BUTHs JIMYHOCTH, TOCyJapcTBa, OOIIECTBa,
NOHMMAaHUs  pPoOJIM  MH(OPMAIMOHHBIX  NPOLIECCOB, HMH(POPMAIMOHHBIX  PECYpcOB H
MH(POPMAITMOHHBIX TEXHOJIOTUH B YCIOBUAX IU(PpoBOH TpaHchopmanuu MHOTUX cep KU3HU
COBPEMEHHOTO OOIIECTBA;

o0ecrieyeHHe yCIOBUH, CIIOCOOCTBYIOIIUX PA3BUTHUIO aITOPUTMHUYECKOTO MBIIUIEHHUS Kak
HE00X0AUMOT0 YCJIOBHUS MPO(ECCHOHAIBHON AEATEIbHOCTH B COBPEMEHHOM MH(MOPMALMOHHOM
oO1iecTBe, MPENOoIaralolero CnocoOHOCTh 00ydarollerocs: pa3ouBaTh CIOXKHbBIE 3a7ayd Ha
Oosiee MpoCTble MOA3aJa4M, CPABHMBATh HOBBIE 3a/aud C 3aJayaMH, PEIIEHHBIMHU paHee,
OIpeNeNATh Iark i JOCTUKEHUS pe3ysibTaTa U TaK Jalee;

(dbopMupoBaHME M pPa3BUTHE KOMIETEHIMH 0O0ydaroumuxcsi B 0ONAaCTH HCHOJIb30BAHUSA
MH(POPMALMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTUH, B TOM YMCJ€e 3HaHUM, yMEHUI U HaBBIKOB
paboTbl ¢ uHpOpMaLuell, NporpaMMHUPOBaHMS, KOMMYHHUKAIMM B COBPEMEHHBIX HU(PPOBBIX
cpeax B YCIOBUSX o0OecreyeHnss HHPOPMALMOHHOM 6€3011aCHOCTH JIMYHOCTH 00y4aroIerocs;

BOCIIMTAHUE OTBETCTBEHHOIO M  H30MpPATENILHOIO OTHOWIEHHS K  HHpopMauu
Cy4€TOMIPABOBBIXUITHYECKHXACTIEKTOBEEPACIIPOCTPAHEHU S, CTPEMIICHHSIK

IPOJOJDKEHUIO 00pa3oBaHUs B 00JacTH HMH(OPMAIMOHHBIX TEXHOJOTHMH M CO3MIATEeNbHOU
JeATeIbHOCTH C IPUMEHEHUEM CPEJICTB MH(DOPMAIIMOHHBIX TEXHOJIOTHH.

HNHupopmaTKaBOCHOBHOMOOIIIEMOOPa30BaHUNOTPAXKAET:

CYIIHOCTb MH(OPMATUKM KaK HAaydyHOW AMCLUIUIMHBI, H3y4arolled 3aKOHOMEPHOCTH
IPOTEKaHWsI U BO3MOXHOCTM ABTOMAaTH3allMM WH(POPMAIMOHHBIX MPOLIECCOB B Pa3IMYHbBIX
cucTemMax;

OCHOBHBIE 00JacTH TNpPUMEHEHUs WH(POPMATUKU, MNPEXIE BCero HHGOPMAIMOHHBIE
TEXHOJIOTUH, YIIPaBJIECHHE U COLUAIBHYIO cdepy;

MEXIUCIMITTIMHAPHBIN XapakTep HHPOPMATUKU U UH(DOPMAIIMOHHOMN AeATeNHbHOCTH.

W3yuenne wuHGOPMATHKU OKAa3bIBACT CYIIECTBEHHOE BIIMSHUE Ha (HOpMUpPOBAHHE



MHPOBO33PEHUS 00Y4arOIIErocsl, €ro KU3HEHHYIO MO3UIUIO0, 3aKJIaJbIBAET OCHOBBI NOHUMAHHUS
NPUHLOMIOB (YHKIIMOHUPOBAHUS M MCIOJB30BaHUS HH(MOPMAIMOHHBIX TEXHOJOTHHA Kak
HEOO0XOAMMOTO HMHCTPYMEHTA TPAKTHUECKH 000 IEeATETbHOCTH M OJHOTO M3 Hambojee
3HAYMMBIX TEXHOJIOTUYECKUX JTOCTHKEHUH COBPEMEHHOW NIMBHIM3AIMUA. MHOTHENpeIMEeTHbIC
3HAaHUS U CHOCOOBI JEATEILHOCTH, OCBOCHHBIE 0OYUYAIOMIMMUCS MPH M3y4eHUU WH(POPMATHUKH,
HaxoJsAT NPUMEHEHUE KaK B paMKax 0O0pa30BaTeNIbHOIO Ipollecca IMPU M3YYEHHH IPYTUX
MPEIMETHBIX O0JacTei, TaK U B MHBIX KM3HEHHBIX CHUTYAIMSIX, CTAHOBSTCS 3HAYUMBIMH JUIS
(dbopMHUpOBaHHA KAuecTB JIMYHOCTH, TO €CTh OPHEHTUPOBAaHBI Ha (opMupoBaHHE
MeETanpeIMETHBIX U JINYHOCTHBIX PE3YIbTaTOB O0yUCHHUS.

OcHoBHble 3amaun  ydeOHOoro mpeamera «WHpopmatuka» — chopmupoBath Yy
00yJaronmxcs:

MMOHMMAaHHE TPUHIUIOB YCTPONCTBA U (PYHKIIMOHUPOBAHUS OOBEKTOB LH(PPOBOroO
OKpPYXXCHHS, TPEACTaBICHUS 00 WCTOPUM W TEHICHIMSX Pa3BUTHSI WHPOPMATHUKU IEpPHOJA
unppoBoit TpaHchopMalMu COBPEMEHHOTO O0IIECTBA;

3HaHUS, YMEHHS W HaBBIKM T'PAMOTHOW TIIOCTAHOBKM 337a4, BO3HUKAIONINX B
MPAKTUYECKON JEATENLHOCTH, [UIA WX PEUICHHS C IMOMOUIbI0 MH()OPMAIIMOHHBIX TEXHOJOTHH,
YMEHUS ¥ HaBBIKU (POPMAJTM30BAHHOTO ONMCAHMSI TOCTABIICHHBIX 337134,

6a30BbIe 3HaHUS 00 UH(POPMALMOHHOM MOJIETUPOBAHUH, B TOM YHCJIE O MaTEMaTHYECKOM
MOJEITUPOBAHUY;

3HaHWE OCHOBHBIX AITOPUTMUYECKHX CTPYKTYp W YMEHUE TPUMEHSTHh STH 3HAHUS JUIS
MOCTPOEHHSI AITOPUTMOB PEIICHUS 3a/1a4 110 UX MaTeMaTHIECKUM MO/IEIISIM;

YMEHHUSI W HaBBIKA COCTABJICHUS TMPOCTBIX IPOTPaMM IO TOCTPOCHHOMY aJITOPUTMY Ha
OJITHOM U3 SI3bIKOB IIPOrPAMMHUPOBAHUS BEICOKOTO YPOBHS;

yMEHHUSI U HaBbIKM 3((EKTHBHOTO HCMOJIb30BAHHUS OCHOBHBIX THIIOB MPUKIAIHBIX
nporpamMM (MPUIIOKEHH ) 00IIero HazHauyeHus: ¥ HHOOPMAITMOHHBIX CHCTEM TSI PEIICHUS C MX
MOMOIIBI0 TPAKTHUYECKUX 3a/ay, BJIaJieHHe 0a30BbIMM HOpMaMU HH(QOPMAIMOHHOM ATHKU U
mpaBa, 0CHOBaMHU MH(OPMAITMOHHON O€30TIaCHOCTH;

YMEHHE TPaMOTHO HUHTEPIPETUPOBATh PE3yAbTaThl PEUICHHUS MNPAKTHUYECKUX 3a7ad C
MOMOIIBI0  HMH(OPMALIMOHHBIX ~ TEXHOJOTUH, TMPUMEHATh TMOJy4YCHHbIE pe3yibTaThl B
MPAKTUYECKON JeSITEebHOCTH.

Henu m 3amaun m3ydeHuss UHPOPMATUKM HAa YPOBHE OCHOBHOTO 0O0IIEro oOpa3oBaHUs
OTPEEIAIOT CTPYKTYPY OCHOBHOTO COJAEpKaHHsS Y4eOHOrompeAMeTa B BHJAE CIEIYIOUIUX
YeThIPEX TEMATUUYECKUX Pa3/IEIIOB:

uudpoBasi rpaMOTHOCTb;

TEOPETUYECKHEOCHOBBIMH(DOPMATHUKH; aJITOPUTMBI U

MpOrpaMMUPOBaHKE; HH(POPMALIMOHHBIE TEXHOJIOTHH.

Ha uzydyenne undopmatuku Ha 6a30BoM ypoBHe oTBoauTcsi 102 yaca: B 7 kmacce — 34
yaca (1 gac B Heznenmo), B 8 kiacce — 34 yaca (1 wac B Henento), B 9 kiacce — 34 vaca (1 yac B
HEJIEINIO).
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u¢ppoBasrpaMoTHOCTH

KomnbroTep—yHuBepcajibHOEYCTPOHCTBOOOPAOOTKU IAHHBIX

KoMmnbiorep — yHHBEpCaJbHOE BBIUMCIHUTEIBHOE YCTPOHCTBO, paloTaroiiee 110
nporpaMMe. TUIBI KOMIIBIOTEPOB: NEPCOHAIBHBIE KOMIIBIOTEPHI, BCTPOEHHBIE KOMIIBIOTEPHI,
CYIEpPKOMIIBbIOTEPbI. MOOUIIbHBIE YCTPOIICTBA.

OcCHOBHbBIE KOMIIOHEHTBHI KOMIIbIOTEpPa U UX Ha3HaueHue. [Ipoueccop. OmnepaTuBHas U
JOJITOBPEMEHHAsI TaMsTh. YCTPOWCTBA BBoJa U BbIBOJA. CEHCOpPHBIM BBOJ, JAaTYUKH
MOOMJIBHBIX YCTPONCTB, CpeAcTBa OMOMETPUYECKON ayTeHTH(PUKAIIUN.

Uctopus pa3BuUTHS KOMIBIOTEPOB M MporpaMMHOro obecrneueHus. llokoneHus
KOMITbI0TepOB. COBpEMEHHbBIE TEHICHIIUU Pa3BUTHS KOMITbIOTEPOB. CyNepKOMITBIOTEPHI.

[TapannenbHbIeBBIYMCICHHUS.

[lepconanbhbiii koMnbroTep. [Ipouieccop M €ro xapakTepUCTUKHM (TaKTOBas 4acToTa,
paspsaHocTs). OnepaTuBHas namsTh. JloaroBpeMeHHas mamsTh. Y CTPOMCTBa BBOJIa U BBIBOJIA.
OO0bEM XpaHMMBIX JAHHBIX (ONepaTHBHAsl MaMATh KOMIIbIOTEpA, MKECTKUH W TBEPAOTEIbHBIN
JIMCK, TIOCTOSIHHASI TaMATh cMapT(oHa)1 CKOPOCTh AOCTYIA JJISl PA3INYHBIX BUIOB HOCUTENCH.

TexHukabe30nacHOCTUUIIPABIIIAPAOOTHIHAKOMIIBIOTEPE.

IIporpamMmebInIaHHbIE

[Iporpammuoe obecnieyenne kommbioTepa. llpuknagHoe nporpamMmHoe oOecreueHue.
CucremHoe mporpammHoe oOecredeHue. CucTembl TporpamMmupoBanus. [IpaBoBas oxpaHa
mporpaMM W JaHHBIX. becratHele M ycnoBHO-OecruiaTHble mporpammbl.  CBoOoaHOE
porpaMMHO€E o0OecrieueHue.

®aiinel 1 manku (karangoru). [IpuHIUNBE mocTpoeHus ¢ainoBeix cucteM. [loHOE MM
¢daiina (mamku). [lyte k caiiny (manke). PaGora c ¢aiimamMmu u KarajoramMu CpeaCTBAMH
ONEPALIMOHHOM CHCTEMBI: CO3JaHUE, KONHMPOBAaHWE, IIEPEMEIICHUE, IEPEUMEHOBAaHUE U
ynasienne (aisoB u mamnok (kataynoroB). Tumbl ¢aiinoB. CpoiicTBa (aityioB. XapakTepHbIC
pazMepsl (ailioB pa3IMYHBIX TUIOB (CTpaHUIA TEKCTa, SJEKTPOHHAs KHUTA, ¢oTorpadus,
3aMuch MECHU, BUACOKIUI, MOTHOMETPaXKHBIM (puinbM). ApxuBauus naHHbIX. Mcnonb3oBaHue
nmporpaMM- apxuBaTopoB. DaiinoBeiii MeHekep. [lonck ¢daiaoB cpencTBaMu ONEpaIMOHHON
CUCTEMBI.

KomnerotepHsie BUPYCHI U ApYyrue BPEIOHOCHBIE NMporpaMmsbl. [Iporpammel ass 3amuThl
OT BUPYCOB.

KoMmnbroTepHblie ceTH

O60bvenunenne koMmmbploTepoB B ceTh. Cerb MuTepHer. BeO-crpanmia, BeO- caiit.
Crpykrypa aapecoB BeO-pecypcoB. bpayzep. IlouckoBbie cuctemsl. [louck uHpopmanuu mo
KIIIOYEBBIM CIIOBaM U MO u300paxeHuto. JlocToBepHOCTh HH(OpPMALMU, TOTYyYCHHOU U3
HNHurepHera.

CoBpeMeHHbBIECEPBUCBIMHTEPHET-KOMMYHHU KLU,

CeteBoii 3THKET, 0a30Bble HOPMbI MH(POPMALMOHHOW 3THUKM W IpaBa Ipu paboTe B
Wutepnere. Ctpateruun 0e3omnacHoro noseaeHus B iHrepHere.

Teopernyeckne 0CHOBBI HHPOPMATHKH

HNudpopmanuaunHpOpMaLHOHHBICIPOLECCHI

Wuopmanysi—0 THON30CHOBHBIXITOHATUHCOBPEMEHHOMHAYKH.

Wndopmanust Kak CBeACHUS, MpelHA3HAUYEHHbIE JUISI BOCHPHUSATHS YEJIOBEKOM, H
uHpOpMalKs Kak JaHHbIe, KOTOpble MOT'YT ObITh 00pa0OTaHbl aBTOMATHU3MPOBAHHOM CUCTEMOI.



JIMCKPETHOCTH TaHHBIX. BO3MOKHOCTB OIMCAHUS HEMPEPHIBHBIX OOBEKTOB H IPOLIECCOB C
IIOMOIIBIO JUCKPETHBIX JAHHBIX.

WudopmanoHHbIE POLIECCH — MPOLECCHI, CBA3aHHBIE C XpaHEHUEM, ITPE0Opa30BaHUEM U
repeaaden JaHHbIX.

IIpencrasaenuennpopmannmn

CumBon. Andasur. MomHocts andasura. PazHooOpazue s3BIKOB H  ali(haBUTOB.
EcrectBennsie u (opmanbHble s3bIKM. AJ(QAaBUT TEKCTOB HA PYCCKOM s3bIKe. JIBOMYHBIH
anpasut. KosmdyecTBo BCEBO3MOKHBIX CJIOB (KOJOBBIX KOMOHMHAIMI) (PUKCUPOBAHHOM UTMHBI B
nsonyHoM andasure. IIpeoOpasoBanue mroboro andaButa K gBoMYHOMY. KommuecTBo
Pa3UYHBIX CIOB (PUKCHPOBAHHOM JUTMHBI B ali(haBUTE OTPEAEIEHHON MOIITHOCTH.

KoaupoBanue CHUMBOJIOB OJHOTO ajidaBHTa C IMOMOLIBIO KOJOBBIX CIOB B JPYroM
andaBuTe, KOJ0Bask TaOIHIIA, IEKOIUPOBAHUE.

JBonunsblii kon. IlpencraBieHne AaHHBIX B KOMIIBIOTEpE KaK TEKCTOB B JBOMYHOM
andasure.

Nudopmannonnelii 00bEM JaHHBIX. BUT — MUHUManbHas €IMHULA KOJIMYECTBA
nHpopmaluu — ABOUYHBIN pa3psia. Enunuiel usmepenus nHGOPMalMOHHOTO 00bEMa JaHHBIX.
bur, OaiitT, KumobailiT, MeradalT, ruradair.

Ckopocth  mepefayd  JaHHBIX.  EOUHUIBI  CKOpPOCTHM  Tepeiadd  JaHHBIX.

Konnposanunerekcro.PaBHOMepHBINKO 1. HepaBHOMEPHBIMKOI.

KomupoBka ASCII. Bocemubutasie komupoBku. Ilonsartue o xoaupoBkax UNICODE.
JlexonupoBaHue COOOIIEHHM C HCIOJb30BAaHMEM PAaBHOMEPHOIO U HEPaBHOMEPHOIO KOJa.
NudopmanrionHsiil 00bEM TEKCTA.

HckaxxeHnenHpopmauuunpunepeaaye.

OOmee mnpenacraBaeHHe O LU(PPOBOM MPEACTABICHUM AyIUOBU3YAJIBHBIX M JPYTUX
HENPEePbIBHBIX JAHHBIX.

KoaunpoBanue I[BETA. IlBeToBHIE MOJIEIIH. Monens RGB. ['mybuna
koaupoBanud. [lanutpa.

PactpoBoeuBekropHoenpeacTaBienuen3oopaxenuil. [ lukcens. Ouenka nHGOPMaIMOHHOTO
00BEMa rpapuuecKkux IaHHBIX JJIS PACTPOBOIO M300paXKEHHUSL.

Konuposanue 3Byka. PazpsaHocTs 1 yactoTa 3anucu. KoiamdyecTBo KaHaJIOB 3allUCH.

OLeHKaKkoIM4eCTBEHHBIXITAPaMETPOB,CBA3aHHBIXCIIPEACTABICHUEMUXPAHEHUEM 3BYKOBBIX
(aiinos.

HNudopmaunonnbieTexHosornu TekcToBble

AOKYMEHTBI

TexcToBBIE JOKYMEHTBI U UX CTPYKTYPHBIE DJIEMEHTHI (CTpaHHia, ad3al, CTpOKa, CIOBO,
CHUMBOJI).

TekcToBBIN MpoliecCOp — MHCTPYMEHT CO3IAaHMS, PEAAKTUPOBAHHUS U (popMaTUpOBaHUS
tekctoB. [IpaBuna nabGopa Tekcra. PemaktupoBanue Tekcra. CpoiicTBa cuMBOsIOB. Llpudrt.
Tunsr mwpudroB (pydiieHsle, ¢ 3acedkaMM, MOHOIIMpHHHBIE). llodyxupHOEe W KypcHBHOE
HauepTranue. CBoiicTBa a03aleB: TpaHUIBl, a03alHBI OTCTYN, WHTEpBaJ, BBIPABHHUBAHUE.
[TapameTtpsl cTtpanutpl. CtuiaeBoe popMaTupoBaHHE.

CtpykTypHupOoBaHHENH(POPMALUUCIIOMOILBIOCTTUCKOBU TAOIHL.
MsoroypoBHeBblecnincku.J[00aBIeHHeTabIMIBTEKCTOBBIE JOKYMEHTHI.

BcraBka m3o0pakeHMII B TEKCTOBble NOKYMEHThl. OOTekaHue H300paXKeHHH TEKCTOM.
BkitoueHne B TEKCTOBBIN TOKYMEHT Auarpamm, (Gopmys, HyMepaluu CTpaHHIl, KOJOHTUTYIIOB,
CCBIJIOK M IPYTUX DJIEMEHTOB.

IIpoBepka npaBonucanus. PacctanoBka nepeHocoB. ['0s10coBo#l BBOA TekcTa. OnTuueckoe
pacno3HaBaHue Tekcra. KomnerorepHsiii nepesoa. Mcnosb3oBanue cepBucos MHTepHera miis



00paboTKH TEKCTA.

KoMmnblorepHasrpaguxa

3HaKOMCTBOCTpapUUECKUMHUPEAAKTOpaMu. PacTpoBbIEpHCYHKH.
Hcnonbs3oBanuerpapuuecKuXnpruMUTHBOB.

Omnepanuupe1ak THPOBAHUATPAPUIECKUXOOBEKTOB,BTOMUUCICHU(PPOBEIX  (poTorpaduii:
W3MCHECHHE pa3Mepa, 0oOpe3ka, TOBOPOT, OTpakeHHe, pabora ¢ oOiacTsaMu (BBIJICIICHUE,
KOIMPOBAHUE, 3aJTMBKA IIBETOM), KOPPEKLUS L[BETA, APKOCTH U KOHTPACTHOCTH.

Bekropnass rpaduka. Co3maHue BEKTOPHBIX PHCYHKOB BCTPOCHHBIMH CPEICTBAMHU
TEKCTOBOTO TIpolleccopa WM APYyrux mporpamm (mpuiioskeHui). JloOaBieHHe BEKTOPHBIX
PUCYHKOB B JIOKYMEHTHI.

MyJabTUMeIUTHbICTIPe3eHTALMH

[ToaroroBka MynbTUMENUUHBIX Tipe3eHTanmid. Crmaitn. JloOGaBieHue Ha claig TeKcTa U
n3o0paxkeHuit. Pabota ¢ HECKOJIBKUMHU CJIaliIaMU.

JloGaBnenue Ha crann ayJIMOBU3YaJIbHBIX JTAaHHBIX. AHumanus.
I'mmepccpuiky.

8 KJIACC

TeopeTuyeckneoCHOBBINH()OPMATUKH

CucreMbl cUHCTICHUS

Hemosurmonnele © TMO3WIIMOHHBIE CHUCTeMBbl cuucieHus. Amndasut. OcHOBaHHE.
PazBépuyras dopma 3ammcu umcna. [lepeBon B JECATHYHYIO CHCTEMY YHCEIN, 3alMCAHHBIX B
JIPYTUX CUCTEMaX CYHCIICHHSI.

PumMckasicucTeMacyuciieHusl.

JIBonuHas cucrtema cuucieHus. llepeBon uenwsix yucen B mpenenax or 0 go 1024 B
JBOMYHYIO CHUCTEMY cuuclieHus. BocbMmepuuHas cuctema cumcieHus. IlepeBoa umcen wus
BOCBMEPUYHOM CHCTEMBI B IBOWYHYIO U JICCITHYHYIO cUCTeMbl U oOpaTtHo. [llecTHaamarepuyunas
cucteMa cuucieHus. IlepeBoa dwcen U3 MIECTHAMIATEPUYHOM CHUCTEMBI B JBOWYHYIO,
BOCBMEPUYHYIO U ICCATHYHYIO CHCTEMBI U 00paTHO.

ApubmMeTnyeckreonepauuBIBONIHONCHCTEMECUNCIICHNS.

Jj1eMeHThIMATEMATHYECKONJIOTHKH

Jlornueckue BBICKa3bIBaHMs. JIOTMUeCKHE 3HAYCHUs BBICKA3bIBAaHWU. DJIEMEHTApHBIC H
COCTaBHbIC BbICKa3biBaHus. Jlormdyeckue omepanuu: «u» (KOHBIOHKIUSA, JIOTHYECKOE
YMHOEHUE), «UJIN» (IU3BIOHKIIMS, JOTHYECKOe CIOXKEHUE), «He» (JIOTMYeCKOoe OTpHUIIaHue).
[Ipuopurer norudeckux onepanuit. OnpeaesieHMEe HUCTUHHOCTH COCTABHOTO BBICKA3bIBAHMS,
€CJIM W3BECTHBI 3HAYCHUS HWCTUHHOCTH BXOJSAIIMX B HEro 3JEMEHTAPHBIX BBICKA3BIBAHMI.
Jlornueckue BbIpakeHus. [IpaBwia 3amucu JOTMYeCKUX BbIpakeHHi. IloctpoeHue Tabiuil
HWCTUHHOCTH JIOTHYECKUX BBIPAKCHUM.

JlornuecknesneMeHThl. 3HAKOMCTBOCIOrMY€CKUMUOCHOBAMHU KOMITBIOTEPA.

AJITOPUTMBIMNIPOTPAMMHMPOBAHH e

HcenoJHUTeIMHAITOPUTMBL AJITOPUTMHYECKHEKOHCTPY KU

[lonarue anroputma. McnonHutenu airopuTMoB. AJITOPUTM KakK IUIAH YOpPaBJICHUS
HCIOJHUTEICM.

CpoiictBa anroputma. CriocoObl 3amucu ajaroputMa (CIOBECHBIM, B BUAE OJIOK-CXEMBI,
porpamma).

AnroputMuueckre KOHCTpyKuuu. KoHCTpykuus «cnemnoBanuey. JIMHEHHBIM alroputM.
OrpaHv4eHHOCTh JIMHEWHBIX aJTOPUTMOB: HEBO3MOXKHOCTh MPEIYCMOTPETh 3aBHUCHUMOCTD



IIOCIICA0BATCIIbHOCTH BBIIIOJIHACMBIX I[GP'ICTBHP'I OT UCXOOHBIX JaHHBIX.

KoHcTpyKiust «BeTBICHUE»: TIOJTHAS U HEeToIHasi (JOpMbl. BEITIOTHEHNE U HEBBITIOJTHEHUE
yCIIOBHS (MICTUHHOCTD U JIO’KHOCTh BbICKa3biBaHUs). [IpoCThie U COCTaBHBIE YCIOBUSI.

KoHcTpykiust «OBTOpEHUs»: LUKIBI C 33JaHHBIM YHWCJIOM MOBTOPEHHUN, C YCIOBHEM
BBINIOJIHEHUS, C IIEPEMEHHON 1IUKJIA.

Pa3zpabotka mnst GopMambHOTO WCIOTHHUTENST alrOpUTMa, MPHUBOJAIIETO K TpeOyeMomy
pe3yibTaTy MpPU KOHKPETHBIX HMCXOJHBIX JAaHHBIX. Pa3pa0oTka HECIOKHBIX AJITOPUTMOB C
WCIOJIb30BAHUEM ITUKJIOB W BETBJICHHUW JJIAYIpPaBICHUS (POPMATBHBIMU HCIIOJTHUTEIISIMH,
TakuMu Kak PoGot, Uepemamika, YepréxHuk. BpimonHeHHEe anropuTMOB BPYYHYIO M Ha
KoMmrbioTepe. CHHTaKCMYECKHUE U JIOrH4eckue ommnoOku. OTKa3bl.

SA3bIK NPOrpaMMUpPOBAHUS

Azpik  mporpammupoBanust  (Python, C++, [Ilackans, Java, C#, UIkonpHbIN
AnropurMuyeckuit S3bIk).

Cucrema nporpaMMHUPOBAHUS: PETAKTOP TEKCTa MPOrPaMM, TPAHCISATOP, OTJIATIHK.

[Tepemennas: Tum, umsi, 3HadeHue. Llenbie, BemecTBEHHbIE U CUMBOJIBHBIE TTIEPEMEHHBIE.

Omnepatop mpucBauBaHUs. ApuPMETHUECKUE BBIPAKEHHUS W TOPSIOK WX BBIYUCICHUS.
Onepanuu ¢ HeabIMU YUCJIaMU: [EIOYUCIEHHOE AeJIEHUE, OCTATOKOT JAEJICHHUSL.

Bernenus. CoctaBHbBIE yCIOBUA (3aMKCh JIOTHYECKUX BBIPAKEHUN HA M3y4aeMOM SI3bIKE
nporpaMmMupoBanus). HaxoxeHne MUHUMyMa ¥ MaKCUMyMau3 JBYX, TPEX W UYETHIPEX UUCE.
Pemenne kBagpaTHOTO ypaBHEHUS, UMEIOIIETO BEIICCTBEHHBIE KOPHH.

JlnanoroBast 0TJIajika IpOrpaMM: TOIIATOBOE BHITIOJHEHKE, TPOCMOTP 3HAUYCHUN BEJIUYWH,
OTJIaJIOYHBIN BBIBOJ, BHIOOpP TOUKH OCTAHOBA.

Hukn ¢ ycnosuem. Anroput™ EBxinaa nis Haxoxk1eHUsI HauOoIbIIEro o0Iero AeauTeNs
JBYX HaTypaJbHBIX uncen. Pa3OueHue 3amucu HaTYpajJbHOTO YUCIA B TO3UIIMOHHONW CHUCTEME C
OCHOBaHHEM, MEHbIIUM WK paBHBIM 10, Ha OT/IENbHBIE IIU(PHI.

[ukn ¢ nepeMeHHOW. AJTOPUTMBI MPOBEPKU JEIMMOCTH OJHOTO IEJOT0 YHCla Ha
JIpYroe, MpoOBEPKU HATypaIbHOTO YUCIA HA MIPOCTOTY.

O0paboTka  CUMBOJBHBIX  JaHHBIX. CHUMBOJIbHBIE  (CTPOKOBBIE)  IEPEMEHHBIE.
[TocumBonbHass oOpaboTka cTpok. [logcyér wyacTOThl MOSIBIEHUS CHMBOJIA B CTpPOKE.
Bcerpoennbie pyHKIMU 11t 00pabOTKH CTPOK.

AHaJIM3 aJITOPUTMOB

Omnpenenenre BO3MOXKHBIX PE3yJAbTAaTOB PAOOTHI alroputMa IMpH JAHHOM MHOXKECTBE
BXOJHBIX JIAHHBIX, OIPEAEJIEHNE BO3MOKHBIX BXOJHBIX JAHHBIX, NPHUBOJIAIIUX K JAHHOMY
pe3ynbTary.

9 KJIIACC

MudpoBasirpaMOTHOCTH
I'mobanbHast cerp HMHTepHeT M cTpaTtermu 0€30NMaCHOr0 MNOBeJeHMA B Heill

I'nmoGanbnasicerbMuTepHeT.IP-anpecaysnos.CeTeBoexpaHeHNE TaHHBIX. Meronas!
WHAWBUIYAIBHOTO M KOJUIEKTMBHOTO pa3MelleHus HOoBoM wuHpopmauuun B HHTepHere.
Bonpime naHHble (MHTEpHET-laHHBIE, B YaCTHOCTH  JAaHHBIE COLIMAIIBHBIX

ceTei).

[TonsTue 06 MHGOPMAIIMOHHON 0€30MacHOCTH. YTPO3bl HH(OPMAIIMOHHON 0€30MacHOCTH
npu pabore B TIO0aTbHOW CETHM W METOAbl MpoTuBOJeicTBUA uM. [IpaBuna OezomacHOi
ayreHTU(UKauy. 3ammTa JU4HOM uHpopmanuu B HMuTepHere. besomacHble crpareruu
noseneHust B Murepuere. IlpeaynpexieHre BOBIE€UEHUSI B JIECTPYKTUBHBIE M KPUMHHAJIbHBIE
(opMBI ceTeBOi aKTUBHOCTHU (KMOEpOYIITUHT, (GUILUHT U Ipyrue GopMbl).



PaGoTraBuH(pOpMaALMOHHOMIIPOCTPAHCTBE

Bunasl gestenbHoct B MHTEpHETE, MHTEPHET-CEPBUCHI: KOMMYHUKAIIMOHHBIE CEPBUCHI
(mouroBast cmyx0a, BUACO-KOH(EPEHIL-CBA3b W JpPYyrue), CHpPaBOYHBIC CIYXObl (KapThl,
pacriucaHus U IPYTHe), TOUCKOBBIE CITYXKObI, CITY>KObI 0OHOBIIEHUSI IPOTPAMMHOTO 00ECIICUCHUS
u gapyrue ciyxObl. CepBUCHI TOCYAAapCTBEHHBIX yciyr. OOnadyHble XpaHWIWIIA JAHHBIX.
CpenctBa COBMECTHOH pa3pabOTKu NOKYMEHTOB (oHmaiH-oduckl). [IporpamMmMuoe obecriedcHme
Kak BeO- CepBHC: OHJIAHHOBBIE TEKCTOBBIE M TpaHUUecKHe pPEeAaKTOPbI, Cpeabl Pa3paboTKH
IIPOrpamM.

TeopeTudyeckneoCHOBBIMH(POPMATUKH

MopenupoBaHue KaKk MeTO/l IIO3HAHUSA

Mopnens. 3amaum, penraeMbie ¢ MOMOMIBI0 MojaenupoBaHus. Kiaccupukanmm Momenei.
Marepuanbabie (HaTypHble) W HHGOPMAIMOHHBIE MojeNnu. HempepbiBHbIE U JAUCKPETHBIC
Mozaenu. Wmuranumonneie wmojenu. Wrposbie Moxenu. OIeHKa aJeKBaTHOCTH MOJENU
MOJEIUPYEMOMY OOBEKTY U LIEJIIM MOAEIUPOBAHMUS.

Tabnuunbiemonenu. TabnuiakaknpecTaBICHUEO THOIIICHHSL.

ba3zbr qannabx. OTOOp B TAOIUIIE CTPOK, YAOBIETBOPSAIONINX 3aIaHHOMY YCIIOBHIO.

I'pad. Bepmna, pedpo, nyts. OpHeHTHPOBaHHBIE U HEOPUEHTUPOBaHHBIE rpadbl. JnrHa
(Bec) peOpa. BecoBas marpuna rpada. Jnmna nyrtu mexay BepmuHa Mmurpada. Iloumck
OTNITUMAJILHOTO MyTH B rpade. HavanpHas BEpILMHA
(MCTOYHMK)MKOHEYHAsBEPIINHA(CTOK)BOpUEHTHPOBaHHOMI pade. Beruncnenne KOJIM4€eCTBa
MyTel B HaIllpaBJICHHOM allUKJIMYECKOM rpade.

HepeBo. Kopens, Bepmmua (y3en), nuct, pebpo (myra) npepeBa. BricoTa nepesa.
[Tonnepeso. [Ipumeps! ucnop3oBanus nepeBbeB. [lepebop BapuaHTOB ¢ IOMOIIBIO JIEpeBa.

[lonaTne mMaremaTHuecKOW MOJENH. 3aJadd, pPelIaeMble ¢ MOMOIIBI0 MaTEMaTHYECKOTO
(KOMIBIOTEPHOTO) MoAearpoBaHus. OTiIMYNe MaTeMaTUYECKON MOJETN OT HATYpHON MOJAETH U
OT CJIOBECHOTO (JIUTEPaTypPHOTO) ONTUCAHUS OOBEKTA.

Oranbl  KOMIBIOTEPHOTO  MOJEIMPOBAaHUSA:  IMOCTAHOBKA  33/Jayd, IOCTPOEHHUE
MaTeMaTH4eCKOW  MOJeNnu, MporpaMMmHas  peaju3alus, TEeCTHUPOBaHHME, IPOBEACHUE
KOMITBIOTEPHOTO SKCIIEPUMEHTA, aHAJIU3 €T0 PE3yIbTaTOB, YTOUHEHHUE MOIEIH.

AJITOPUTMBI u NpOorpaMMHUpPOBaHHUE

Pa3paboTkaajropurMoBUIIPOrpaMm

Pa3Ouenne 3amaun Ha mnon3agaud. CocTaBieHHE alTOPUTMOB U INPOTPaMM  C
UCIOJIb30BAHMEM BETBJICHHM, IUKIOB M BCIIOMOTAaTENbHBIX AaJTOPUTMOB JUISl YIIPaBICHUS
ucrnoyiHuTeneM PoOOT wiu IpyruMu UCHOTHUTENSIMU, TakKuMH Kak Yepemnarnka, YepTéxHUK U
JIPYTUMHU.

Tabnuunble BenuuuHbl (MaccuBbl). OmgHOMepHble MaccuBbl. CocTaBleHHE W OTJIajaKa
MPOrpaMM, PEaTU3yIOIIUX TUIIOBbIE aIrOPUTMbI 00PaOOTKM OJTHOMEPHBIX YHCIOBBIX MAaCCHBOB,
Ha OJHOM U3 s3bIKOB mporpammupoBanus (Python, C++, Ilackans, Java, C#, LlkonpHBIN
AnroputMuueckuil  SI3bIK): 3aMOJIHEHUWE YHWCIOBOTO MAacCHBa CIIy4aHbBIMH YHUCJIAMH, B
COOTBETCTBUU € (OPMYIOI UM MyTEM BBOJA YHCEN, HAXOXKICHHE CYMMBI SJIEMEHTOB MacCHBa,
JUHEWHBIM TIOMCK 3a/laHHOTO 3HAU€HHUsT B MaccuBe, TNOJCYET DIIEMEHTOB MAaCCHBa,
yIIOBJIETBOPSIONINX3aJAHHOMY  YCIIOBHUIO, HAaXOXXJIEHHE MHUHUMAIBHOTO (MaKCHMAalIbHOTO)
anemMeHTa MaccuBa. COpTUPOBKA MaCCHBA.

O0paboTka TOTOKAa  JAaHHBIX:  BBIUHCICHHE  KOJIMYECTBA, CYMMBI, CPEIHETO

apudmMeTuyecKoro, MHHUMAJILHOTO u MaKCHUMaJIbHOTO 3HA4YECHUS AJIEMEHTOB
MOCJIEI0BATEIBHOCTH, YAOBJIETBOPSIOLINX 3aJaHHOMY YCIIOBHIO.
Yupasiienue

Vnpasnenue. Curnan. OOpatHast cBs3b. [lomydyeHue cUrHajgoB OT IM(POBBIX AATYUKOB



(kacaHus, paccTOsiHUS, CBETa, 3Byka U Jpyroro). Ilpumepbl wHCIOJIb30BaHMSA NPUHLUIA
00paTHOM CBSI3M B CUCTEMaX YNPABJICHUSI TEXHUYECKUMHU YCTPOUCTBAMH C TIOMOIIBIO JaTYHKOB,
B TOM YHCJIE€ B POOOTOTEXHUKE.

[Ipumepsl  poOOTHM3MPOBAHHBIX CHUCTEM (CHCTEMa yYOpaBICHHS JBIDKEHHEM B
TPAHCIIOPTHOM  CHUCTEME, CBapo4Has  JIMHUSA aBTO3aBO/1a, aBTOMaTU3UPOBAHHOE
YIPaBIEHUEOTOIUIEHUEM JI0Ma, aBTOHOMHAsl CUCTEMA YIPABJICHUS TPAHCIIOPTHBIM CPEACTBOM U
JpYrue CUCTEMBI).

NHpopManoOHHBIETEXHOJI0T HH

DJIeKTPOHHBbIE TAOTUIIBI

[Tonsitie 00 2IEKTPOHHBIX TaONMHMIAX. THIBI MAHHBIX BSYCHKAXIICKTPOHHOU TAOIHIIEI.
PenaktupoBanue u opmatupoBanue tadbmui. BerpoeHHble PyHKIMH 71 TIOMCKa MaKCUMyMa,
MUHHUMYMa, CYMMBI U cpenHero apugmerndeckoro. COpPTHPOBKA JaHHBIX B BBIJIEJIEHHOM
nuanasone. Iloctpoenue guarpamm  (TUcTOorpamMma, KpyroBas —Juarpamma, ToYeudHas
nuarpamma). Beioop tuna auarpammel.

[IpeobpazoBanue Gopmyn npu KonupoBanuu. OTHOCHUTENbHAS, a0COMIOTHASIM CMEIIIaHHAS
azpecanus.

VYcroBHbIE BBIUMCICHUS B AJIEKTPOHHBIX Ta0numax. CyMMUpPOBaHUE U MOACUYET 3HAYCHUIA,
OTBEUAIOUIUX 33JaHHOMY YycioBHuio. OOpaboTka O0JbIIMX HAO0OPOB JAaHHBIX. YucaeHHOE
MOJENTUPOBAHUE B DJIEKTPOHHBIX TaOIUIIaX.

NHpopManMOHHBIETEXHOJI0THMBCOBPEMEHHOMO0011IECTBE

Ponp MHpOpPMALMOHHBIX TEXHOJIOTMH B Pa3BUTUM SKOHOMHMKH MHpA, CTPaHbI, peruoHa.
OTKpBITEIE 00pa30BaTEIbHBIE PECYPCHI.

[Ipodeccuun, cBs3anHbie ¢ WHPOPMATHKOW M WHOOPMAITMOHHBIMH TEXHOJOTHSIMH: BeO-
Iu3aiiHep, MPOrpaMMHUCT, pa3pabOTUMK MOOMIIBHBIX MPUIIOKEHUH, TECTUPOBILUK, apXUTEKTOP
IIPOrpaMMHOTO 00eCIIeueH s, CIIEHATUCT NOAHAIN3Y JaHHbBIX, CACTEMHBIN aJMUHHUCTPATOP.

IINTAHUPYEMBIE PE3YJIBTATDBI OCBOEHMUA ITPOI'PAMMBbI Ino
NH®OPMATHUKE HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

N3yuyenne uHPOpMATHKU HA YpPOBHE OCHOBHOTO 0OOIIero oOpa3oBaHHs HAIpaBJIEHO Ha
JNOCTHKEHHE OO0YyJaroIUMHCS JIMYHOCTHBIX, METallPeIMETHBIX W MPEIMETHBIX pPEe3yIbTaTOB
OCBOEHHUS COJIepKaHUs y4eOHOTO MpeIMeTa.

JIMYHOCTHBIEPE3YJIbTATbBI

JIn4HOCTHBIE pE3yabTaThl MMEIOT HANpPaBIEHHOCTh Ha peIHIeHHE 3aJay BOCIUTAHUS,
Pa3BUTHS U COLMATM3AIMHN 00YJArOIIUXCS CPEICTBAMH Y4eOHOTO MpeaMeTa.

B pesynbrare nzydenuss uHGOpPMATUKU HA YPOBHE OCHOBHOTO 0OIIero oOpa3oBaHHs Yy
oOyuaromierocs OyayT copMUPOBaHbI CIEAYIONINE TNYHOCTHBIE PE3YIbTAThl B YaCTH:

1) marpuornueckorosocnuTanus:

LIEHHOCTHOEO THOILEHUEKOTEYECTBEHHOMYKYIILTYPHOMY, ICTOPUYECKOMYH HAY4HOMY
HACIIENUIO, IOHUMaHKUe 3HaYeHUs HHYOPMATHKH KaK HAyKH B )KU3HU COBPEMEHHOTO OOIIECTBA,
BIIAJICHHE JOCTOBEPHOM MH(pOpPMALKUEN O MEPENOBBIX MUPOBBIX M OTE€UECTBEHHBIX JOCTIKEHUIX
B 00macti HHOOPMATHKH W MH(POPMALMOHHBIX TEXHOJOTHUI, 3aMHTEPECOBAHHOCTE B HAYYHBIX
3HaHMAX O MU(PPOBOH TpaHCHOPMALMHE COBPEMEHHOTO OOIIECTBA;

2) 1yXOBHO-HPABCTBEHHOrOBOCIUTAHUSI:

OpHMEHTAIMsS HAa MOPAJIbHBIE IIEHHOCTH M HOPMBI B CHTYallMsX HPaBCTBEHHOTO BBHIGODA,
TOTOBHOCTH OLIEHMBATH CBOE TOBEJCHUE M MOCTYIKH, a TAKXKE MOBEIEHUE M TOCTYIIKH JPYTHX
MOAER ¢ TMO3MIMM HPABCTBEHHBIX M TPABOBBIX HOPM C YYETOM OCO3HAHHMS TOCIEACTBUI
MIOCTYIKOB, aKTHBHOE HETNPUATHE aCOLMAIBHBIX TIOCTYIIKOB, B TOM 4ncie B HTepHere;



3) rpakIaHCKOroBOCIIMTAHHS:

IpEICTaBICHHE O COLUMAIBHBIX HOPMAX U IIPaBUIIAX MEKIMYHOCTHBIX OTHOIICHHUH B
KOJUIEKTUBE, B TOM YHCIIC B COLMAILHBIX COOOMIECTBAX,COOIIONEHUE IPaBHI OE30MaCHOCTH, B
TOM YHCJIE HABBIKOB O€30I1ACHOrO MOBEICHUS B HHTEPHET-CPE/E, TOTOBHOCTh K Pa3HOOOpa3HOM
COBMECTHOM JEATENbHOCTH HPH BBIIOJHCHHU Y4YeOHBIX, MO3HABATENLHBIX 3a1a4, CO3JIaHUM
y4eOHBIX MPOEKTOB, CTPEMICHHE K B3aMMOIIOHMMAHMIO M B3aMMOIIOMOLIM B IIPOLECCE DTOM
y4eOHOI JeATeNEHOCTH, TOTOBHOCTh OLIEHMBATh CBOE MOBEAEHUE M TIOCTYIKH CBOMX TOBapHILEH
C IO3MIMK HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS HOCIIEACTBHI IOCTYIIKOB;

4) ueHHOCTEHHAYYHOIOIO3HAHMS:

cOPMHPOBAHHOCTh ~ MHPOBO33PEHUYCCKUX  MPEACTaBIeHUH 00  WHpOpMAaIuH,
WHPOPMAIIMOHHBIX TpOLEeccax W HMH(MOPMAIMOHHBIX TEXHOJOTHAX, COOTBETCTBYIOIIUX
COBPEMEHHOMY YPOBHIO Da3BUTHS HAyKd M OOIIECTBEHHON MPAKTHKH M COCTABIISIONIUX
0a30BYI0 OCHOBY JUISI TOHUMAaHUS CYITHOCTH HAYYHOU KaPTHHBI MUPA;

HWHTEpeC K OOYYEHUIO W TO3HAHUIO, JF0003HATEIHFHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
caM000pa3oBaHUIO, OCO3HAHHOMY BBIOOPY HAIMpPaBJIEHHOCTH MW YypPOBHA OOy4deHUS B
JaJTbHEHIIIeM;

OBJIaZICHWE OCHOBHBIMH HAaBBIKAMH HCCIIEIOBATEIBCKONW JIEATEIBHOCTH, YCTaHOBKA Ha
OCMBICTICHHE OTIbITa, HAONIOJCHHWN, TOCTYIIKOB M CTPEMJICHHE COBEPIICHCTBOBATH IyTH
TOCTHKEHUS] HHAWBHTyaTbHOTO M KOJUIEKTHBHOTO OJIaronoIydus;

cOpMHUPOBAaHHOCTh  MHQOPMAIMOHHOW  KYJABTYpPHl, B TOM  4YHCJE  HaBBIKOB
CaMOCTOSITENIbHOM pabOThI ¢ y4eOHBIMU TEKCTaMU, CIIPAaBOYHON JTUTEPAaTypOid, pa3HOOOpa3HBIMU
cpeacTBaMu HH(DOPMAITMOHHBIX TEXHOJOTHH, a TaKKe YMEHHS CaMOCTOSITENILHO OTPENeNiTh
LIETH CBOEro OOydeHWs, CTaBUTh U (GOPMYIMpPOBATh MJsi ceOs HOBBIC 3amauyud B yuéde u
MO3HABATEIbHON JESATeNbHOCTH, pa3BUBATh MOTHBBI M MHTEpPEChl CBOEH MO3HABATENbHOM
NeSITeNIbHOCTH;

5) ¢popMupoOBaHUAKYILTYPBI3IOPOBLI:

OCO3HAHHE IIEHHOCTH YKU3HH, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3/I0POBBIO, yCTAHOBKA
Ha 370pOBBIH 00pa3 KM3HH, B TOM 4YHCJIE M 3a CUETOCBOCHHS U COONIONEHUS TpeGOBaHUIA
0e30MaCHOM PKCILTyaTalliu CPEACTB HHPOPMALMOHHBIX ¥ KOMMYHUKAIIMOHHBIX TEXHOJIOTHIA;

6) TpynoBorosocnuTanus:

MHTEpeC K NMPaKTHYECKOMY M3ydeHHUI0 npodeccuii u Tpyna B chepax npoheccuoHaNbHOi
NIEATENLHOCTH, CBA3aHHBIX C HMH(OPMATUKON, MPOrpaMMUPOBAHUEM M HH(POPMALMOHHBIMH
TEXHOJIOTMSIMH, OCHOBAHHBIMH Ha JOCTHKCHHSAX HAyKH MH()OPMATUKU ¥ HAy4HO-TEXHHYECKOTO
nporpecca;

OCO3HAHHBIA BHIOOP M IIOCTPOEHME HWHAMBHIYAlbHOM TPaeKTOpUM 0Opa30OBaHUS U
’KU3HEHHBIX IJIAHOB C yY4ETOM JIMYHBIX M OOLIECTBEHHBIX HHTEPECOB U IOTPEOHOCTEI;

7) 3K0J10rM4ecKOroBOCIIUTAHHUS:
0CO3HAHHUE TII00ATFHOTO XapaKTepa SKOJOTMYECKUX IPoOIeM U MyTeil UX pelleHus, B TOM
qyUCIIE ¢ y4ETOM BO3MOKHOCTEN MH(POPMALMOHHBIX M KOMMYHHKAIIMOHHBIX TEXHOJIOTHUIA;

8) agantauum oOyuyawmerocs K M3MEHSIOIMMCS  YCJOBHSM CONMAJILHON W
NPUPOIHOH CPeabl:

OCBOEHHME OOYYaIOUIMMHCA COLMAIBHOTO OTbBITa, OCHOBHBIX COIMAJbHBIX PpOJIEH,
COOTBETCTBYIOLIUX BeAyIlEeH MAEATEJbHOCTH BO3pacTa, HOPM U TpaBWil OOIIECTBEHHOTO
MOBeJICHUsL,(pOpM COLMANBbHOM KU3HU Brpynnax UCoOoOIECTBax, B TOM YHCIE CYLIECTBYIOIINX B
BUPTYAJIbHOM IIPOCTPAHCTBE.



METAINIPEIJMETHBIEPE3YJIbTATHI

MeranpeaqMeTHble pe3yabTaTbl OCBOEHHS MPOTPaMMbl 1O HH(POPMATHUKE OTPAXKArOT
OBJIAZICHUE YHUBEPCAIbHBIMU y4eOHBIMU JNEUCTBUSIMU — [I03HABATEJIbHBIMU,
KOMMYHUKATUBHBIMH, PETYJIATUBHBIMHU.

Ilo3naBatenbHble  yHHBepcajibHble  y4deOHble  [eHCTBHUSA

Ba3oBble 1ornyeckue geiicTBus:

YMEHHME OIpeNeNsITh IOHATUS, CO34aBaTb OOO0OIEHUs, YyCTaHaBIMBAaTb AaHAJOTHUHU,
KJIaccu(uIpoBaTh, CAMOCTOATEIFHO BBHIOMPATh OCHOBAHUS MKPUTEPHU Ui KIacCHU(UKAIHH,
YCTaHABJIMBATh IPUUYMHHO-CJIEJACTBEHHBIE CBSI3U, CTPOUTH JIOTMYECKHE pPacCYKJEHUs, AeaTh
YMO3aKII04YeHUs (MHIYKTUBHBIE, I€AYKTUBHBIE U 10 aHAJIIOTHH) U BBIBOJBL;

YMEHHE CO3/1aBaTh, IPUMEHSITh U MPeoOpa3oBbIBATH 3HAKU U CUMBOJIbI, MOJIEIU U CXEMBbI
JUIS pellieHns] y4eOHbIX U MT03HABATENbHbIX 33/1a4;

CaMOCTOSITENIbHO BBIOMpATh CrOCcOo0 pelleHus yueOHOW 3ajaud (CpaBHUBATh HECKOJIBKO
BAPUAHTOB pelIeHMs, BbIOMpaTh HauOosiee NOAXOMANIMN C y4ETOM CaMOCTOSTEIBHO
BBIJICTIEHHBIX KPUTEPHEB).

Ba3oBble uccienoBare/ibCKue 1eCTBUS:

dbopMynupoBaTh ~ BONPOCH,,  (UKCUPYIOUIME  pPa3pblB  MEXAYy  pealbHbIM U
KEJaTeIbHBIMCOCTOSIHUEMCUTYAINH,00bEKTa, HICAMOCTOATEIbHOYCTAaHABINBATh ~ UCKOMOE U
JAHHOE;

OIICHUBAaTh Ha NMPHUMEHUMOCTb M JIOCTOBEPHOCTh HH(OpMAaINIO, MOJYYEHHYIO B XOJE
UCCIIEIOBAHUS;

IIPOrHO3UPOBATh BO3MOXKHOE JajbHEWIIEe pa3BUTHUE IPOLECCOB, COOBITMH M HX
MOCJIE/ICTBUS B AHAJOTUYHBIX WM CXOJHBIX CUTYallUsAX, @ TAKXKE BBIIBUTaTh PEIIOJIOKEHUS 00
UX Pa3BUTHU B HOBBIX YCIIOBUSIX U KOHTEKCTaX.

Pabora ¢ undopmanmeit:

BBISABJIATE Je(PUUUT UHGOPMALMU, JAHHBIX, HEOOXOIUMBIX AJS PELICHUs MOCTaBJIEHHON
3aJauy;

IPUMEHATh pPa3IMYHbIE METOJbl, MHCTPYMEHTBI M 3alpoChl IPU IIOUCKE M OTOOpe
uHGOpMAallMM WINM JAaHHBIX W3 HCTOYHHMKOB C YYETOM MpPEUIOKEHHOW ydeOHOW 3amauu U
3aJJaHHBIX KPUTEPUEB;

BBIOMPATh, AHAJIM3UPOBATh, CUCTEMATH3MPOBATh W HHTEPIPETHPOBATH HHPOPMALHUIO
pa3NUYHbIX BUJOB U (GOPM IPEICTABICHHUS;

CaMOCTOSITEJIbHO BBIOMPATh ONTHUMAJbHYI (QOpMY MpeacTaBieHUs HHpoOpMamuu u
WUTIOCTPUPOBATh pelllaeMble 33Jaud HECIO0XKHBIMU CXeMaMU, JuarpaMMaMy, HHOM rpadukoil u
UX KOMOMHAIMSMU;

OLICHUBATh HAAEKHOCTh MH(OPMAIMM MO KPUTEPHSIM, HPEUIOKEHHBIM YUUTENIeM WU
C(OpMYJIMPOBAHHBIM CAMOCTOSTEINIBHO;

S(I)(I)GKTI/IBHOISaHOMI/IHaTBI/ICI/ICTeMaTI/BI/IpOBaTLI/IHq)OpMaI_II/IIO.

KoMMmyHukaTuBHbBIE  YHHBepcajbHble  y4yeOHble  JeliCTBUA

O6menne:

COTOCTAaBJATh CBOM CYXKACHHUS C CYKICHHSMU JPYTUX YYaCTHUKOB JIMAJIOra,
0oOHapyXHBaTh pa3IU4YMe U CXOACTBO MO3UIIHIA;

MyOMMYHO  TPEACTABIATH  PE3YIbTAaThl  BBIMOJHEHHOTO  OMbITa  (IKCIIEPUMEHTA,
UCCIIeIOBAHUS, POEKTA);

CaMOCTOSITENIBHO BBIOMpaTh (OpMaT BBICTYIUIGHHS C Y4E€TOM 3aday Mpe3eHTAluu |



0COOEHHOCTEN AyJUTOPHUH U B COOTBETCTBUU C HUM COCTABJIATHL YCTHBIC U ITMCbMCHHBIC TCKCThI
C UCIIOJIB30BAHUCMUIIJIFOCTPATUBHBIX MAaTCPHUAJIOB.

CoBMecTHas1 1eSITeJILHOCTD (COTPYAHUYECTBO):

IIOHUMAaTh U MCIOJb30BaTh MPEUMYIIECTBA KOMAaHAHOW U MHIUBUAYAIBHOW pabOThl Hpu
peleH KOHKPETHOW MPOOJIeMbl, B TOM YHCIIE IPU CO3IaHIH HH(POPMALIMOHHOTO MPOIYKTa;

MPUHAMATh IIeJTb COBMECTHOM WH(POPMALMOHHOW NEATETBLHOCTH MO cOopy, oOpaboTke,
nepenaye, Gopmanmzanuu HHPOPMALIUH, KOJJICKTUBHO CTPOUTH JIEHCTBHS MO €€ JTOCTHKECHUIO:
pacrpenenaTs poiH, J0TOBApUBATHCS, 0OCYKIATh MPOLIECC U PE3YNIbTAT COBMECTHOM palbOTHI,

BBITIOJTHATE CBOIO 4acTh pabOThl ¢ mH(popMarwend uiam WHPOPMAIMOHHBIM IMPOIYKTOM,
JOCTHUTasi KAYECTBEHHOTO PEe3yJbTara 10 CBOEMY HAIPABJICHUIO U KOOPIUHHUPYS CBOU NEHCTBUS
C APpYrMMHU YWICHAMU KOMAaHbI;

OIIEHUBATbKaue€CTBOCBOETOBKJIa1aBOOIININH(DOPMAIMOHHBINITPOAYKTIIO KPUTEPHUSIM,
CaMOCTOSITENIBHO CPOPMYITMPOBAHHBIM Y4aCTHUKAMUB3aUMOEHCTBUS;

CpaBHHUBATb PpE3YJbTAThl C HCXOI[HOfI 33,[[3‘161\/'1 1 BKJIaJd KaXaA0Iro0 4YJI€Ha KOMaHAbl B
JOCTIKEHUE PEe3YNIbTaTOB, pa3feisTh Cepy OTBETCTBEHHOCTH W TPOSBISATH TOTOBHOCTH K
MPEIOCTABICHUIO OTYETA MEPE]T TPYIIION.

PerynisiTuBHbIe  YHHBepcajbHble  y4yeOHbIe JeificTBHUSA

Camoopranuszanus:

BBISIBJISITH B )KU3HEHHBIX U YIEOHBIX CUTYAIHMSIX TPOOIEMBI, TPEOYIOIINE PEeIICHHUS;

OpUEHTHUPOBATHCSI B PA3IMYHBIX IMOAXOJAaX K TMPHHATHIO pEelIeHWH (WHAMBHUIYAIbHOE
MIPUHSATHE PEIICHUH, IPUHATUE PEIICHU B TPYIIIE);

CaMOCTOSITEJIPHO COCTaBIIATh QJITOPUTM peUIeHUs 3aaud (WM €ro 4acTh), BhIOMpaTh
coco0 pemieHUs y4eOHOW 3amauu ¢ y4ETOM HMMEIONIMXCS PECYpCOB M COOCTBEHHBIX
BO3MOXHOCTEH, apryMeHTUPOBATh MpelaraeMble BApUaHThl pElIeHUl;

COCTABIATh IUIAH JEWCTBHH (MJIaH pealn3allid HaMEUYEHHOTO aJIrOpHTMa pEelIeHus),
KOPPEKTUPOBAThH MPEATI0KEHHBIH aITOPUTM C YIETOM IIOJTydeHHUS] HOBBIX 3HAHUI 00 N3ydaeMoM
00BEKTE;

7e7aTh BBIOOP B YCIOBHSAX MPOTHUBOPEYMBOM MH(MOPMALMK U OpaTh OTBETCTBEHHOCTH 3a
pemieHue.

CamokoHTpPOJIb (peduiexkcus):

BJIAJETh CHOCO0aMU CaMOKOHTPOJIS, CAMOMOTHBALMU U Pe(IIEKCHH; TaBaTh

OLIEHKY CUTYaIlMU ¥ MpeJyIaraTh IUlaH e€ N3MEHEeHNUS;

YYUTBIBATh KOHTEKCT W TPEIBUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HHUKHYTH IIpH
penieHny yueOHOH 3a/1a4u, aJaliTHPOBATh PELICHUE K MEHSIOUIMMCS 00CTOSTEIbCTBAM;

OOBACHATH TPUYHMHBI JIOCTIDKCHUS (HEOOCTIKEHHs) pPE3yJbTaToB HH()OPMALMOHHON
NEATeNbHOCTH, JaBaTh OLECHKY NPUOOPETEHHOMY OIBITY, YMETh HAaXOAWTh MNO3UTHBHOE B
MPOM3O0IICAIICH CUTYaINH;

BHOCHUTb KOPPEKTUBBI B JIEITEIBHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB, N3MEHHUBIIUXCS
CUTYallUi, YCTAHOBJIEHHBIX OIINOOK, BO3HUKIINX TPYIHOCTEH;

OLIEHUBATbCOOTBETCTBUEPE3YIIbTATALIETUHYCIOBHSIM.

IMOLUMOHATbHBINHTE/VIEKT:

CTaBUTH ceOsl Ha MECTO JAPYTrOro 4ejaoBeKa, MIOHUMAaTh MOTUBBI M1 HAMEPEHUS APYroro.

IIpunsaTHecedAUaAPYyrUX:

0CO3HaBaTh HEBO3MO>KHOCTh KOHTPOJIMPOBATH BCE BOKPYT JIaXKe€ B YCIOBHUSX OTKPBITOIO
J0CTYyIa K JIF0ObIM 00bEMaM HH(OPMAITHIH.

HNPEIMETHBIEPE3YJIBTATbBI



K kon1y o0yuenus B 7 kjacce y oOyqaromierocsi 0yyT copMHUpOBaHbI CIEIYIOLUINE YMEHUS:

MOSICHATEHAIIPUMEPAXCMBICIIIOHATHH «H (o pManus»,

«uH(GOPMAIMOHHBIN  mpoLece», «o0paboTka HHPOpPMALUUY, «XpaHEeHHE WH(POPMAIUN»,
«mepeaya nHGopMaum»;

KOJUPOBaTh M JIEKOAMPOBATH COOOLIEHMS IO 33JaHHBIM IpaBUiIaM, IEMOHCTPUPOBATh
MOHMMAaHUE OCHOBHBIX MPHHLUUIIOB KOJUPOBaHUSA HMH(POPMAIMK  Pa3IUYHOW  MPHPOJIBI
(TekcToBOH, rpaduyeckon, ayauo);

CpaBHUBATh UIMHBI COOOIIEHHIA, 3aIMCAHHBIX B Pa3IMYHBIX aj(aBHTaX, OIMEPHPOBATH
eIMHUIIAMH U3MEpeHust HH(POPMAIIOHHOTO 00BhEMa M CKOPOCTH TIepeIayn JaHHBIX;

OIICHUBATh M CPAaBHHUBATH pa3Mepbl TEKCTOBBIX, I'papUUECKUX, 3BYKOBBIX (aWJIOB U
BUCO0(DailNoB;

MIPUBOJIUTh MPUMEPHI COBPEMEHHBIX YCTPOICTB XpaHEHHs U mepedadyu HHPopMalu,
CpPaBHMBATh UX KOJINYECTBEHHbIE XapAKTEPUCTUKU;

BBIJICIISITh OCHOBHBIE 3TaIlbl B UCTOPUU U TOHUMATh TEHACHIIUU Pa3BUTHUSI KOMIIBIOTEPOB U
MIPOTPaMMHOTO 00€CTICUeHNS,

MOJIy4aTh MUCIIOJIb30BaTh MHPOPMAIIMIOOXapaKTEPUCTHKAX MEPCOHATBHOTO KOMIBIOTEPA
U €ro OCHOBHBIX 3JIEeMEHTax (Ipoleccop, ONepaThBHasl MaMATh, JOJTOBPEMEHHas NaMsTh,
yCTpOIICTBa BBO/Ia-BbIBOJIA);

COOTHOCHUTb XapaKTEPUCTUKH KOMITbIOTEpA C 33Ja4aMU, PEIIA€MbIMH C €r0 MOMOIIBIO;

OpPUEHTHPOBATHCS B MEPAPXUUECKOU CTPYKTYpe (haiyioBON cHCTEMBI (3alIUCHIBATH MOJTHOE
uMs (Qaiina (karanora), myTb K (ailiny (karajory) mo HMEIOLIEMYCs OINMUCAaHUIO (paimoBon
CTPYKTYpBI HEKOTOPOTO MHPOPMAITMOHHOTO HOCUTETIS);

pabotath ¢ (aiIOBOM CHCTEMOH TMEPCOHAIBHOTO KOMIBIOTEpAa C HCIOJIH30BAHUEM
rpagpuueckoro  uMHTepdeiica, a  HMMEHHO:  CO34aBaTh, KOIMPOBATh,  IE€PEMEIIATH,
NIEPEMMEHOBBIBATh, YIAIATh U aPXUBUPOBATH (DAlIbI M KaTaJIOTH, UCIOJIb30BaTh AaHTUBUPYCHYIO
IporpamMmmy;

NPECTaBIATh PE3YyNbTaTbl CBOEH JEATEIBHOCTH B  BHUAE CTPYKTYPHUPOBAHHBIX
WUTIOCTPUPOBAHHBIX JOKYMEHTOB, MYJIbTUMEAUUHBIX NIPE3CHTALIUN;

uckatb MH(opmanuro B IHTepHere (B TOM uyucle, MO KIIOYEBBIM CJIOBaM, 10
N300paKeHMI0 ), KPUTUYECKH OTHOCUTBCS K HailIeHHON MH(POpPMaLMK, 0CO3HABasi ONACHOCTh JUIS
JUYHOCTM U oOOIIecTBa pPACHpOCTPAaHEHHUs BPEIOHOCHOM uHGOpMalMH, B TOM YHUCIE
HKCTPEMHUCTCKOTO M TEPPOPUCTUYECKOTO XapaKTepa;

MIOHUMAThCTPYKTYPYyapecOBBEO-PECYPCOB;

HCIOJIb30BaTbCOBPEMEHHBIECEPBUCHIMHTEPHET-KOMMYHHUKALINH;

cobmonarb  TpeOoBaHMs  Oe30lacCHOM  SKCIUIyaTallMM  TEXHUYECKUX  CPENCTB
MH(GOPMALMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJOIMH, cOONI0NaTh CETEBOM ATHUKET, Oa30BbIe
HOPMBbI HTH(POPMALIMOHHON 3TUKH U IpaBa MpHU paboTe ¢ NPUIOKEHUAMH Ha JTIOOBIX YCTPOHCTBAX
u B MHTepHeTe, BbIOMpaTh Oe30MacHble CTpATEruy MOBEJICHHSI B CETH;

MPUMEHATh METO/Ibl TPO(PHUIAKTUKH HETATUBHOTO BIMSHUSA CPEACTB UH(POPMALMOHHBIX U
KOMMYHHKAIIMOHHBIX TEXHOJIOTHH Ha 3J0POBBE MOJIb30BATEIIS.

K kon1y o0y4enus B 8kiacce y ooyuatomierocst OyayT chopMUpOBaHBbI CIEAYIOIINE YMEHUS:
MOSICHATh Ha TMpHUMEpax pasziIuuus MEXIy HO3MIHMOHHBIMM W HEMO3UIIMOHHBIMHU
cHUCTEMaMH CUHMCIICHHUS;

3amuChIBaTh M cpaBHUBaTh Lenble yuciaa or 0 go 1024 B pa3nvuHbIX MO3ULIUOHHBIX
CUCTeMax CYHCIeHUsl (C OCHOBaHUSAMU 2, 8, 16), BHIMOIHIATh apuPMETHUECKUE OMEpalUUd HaJl
HHUMU;

PacKpbIBaTh CMBICI MOHITHI «BBICKA3bIBAHUEN,«IOTUYECKAS ONIEpaLs,



«JIOTUYECKOE BBIPAKECHUEY;

3alMChIBATh JIOTMUECKUE BBIPAXKEHUS C HCIOJIb30BAHUEM AM3BIOHKLNHU, KOHBIOHKIUU U
OTpULIAHUS, ONIPENENIATh UCTUHHOCTb JIOTUYECKUX BBIPAKEHUH, €CIM H3BECTHBl 3HAYEHUS
MCTHUHHOCTU BXOJSIIUX B HETO NMEPEMEHHBIX, CTPOUTH TAOIUIBI HCTUHHOCTH JJISl JTOTHYECKUX
BBIPAKECHUH;

PacKpbIBaTh CMBICI TOHSATUH «HUCIIOJIHUTEIDY, «AITOPUTM», «IPOrpaMMmay, MOHUMAas
PasHUILy MEXAY YHOTPEeOJICHUEM STUX TEPMUHOB B OOBIZICHHOW pe4r U B HH(POPMATHKE,

OTMCBIBATh AITOPUTM DEHICHUS 33Ja4ll Pa3IMYHBIMH CIIOCOOaMHU, B TOM YHUCIIE B BHJIE
OJIOK-CXEMBI;

COCTaBJISATh, BBINOJHATH BPYYHYIO M Ha KOMIIBIOTEPE HECIOXKHbBIE aJITOPUTMBI C
HCII0JIb30BAHUEM BETBJICHUN M IMKJIOB /ISl YIIPABJIEHUS MCHOJHUTENISIMU, TaKUMH Kak Pobor,
UYepenamka, YepTEKHUK;

HCIO0JIb30BAaTh KOHCTAHTHI U IEPEMEHHbIE PA3IMYHBIX THUIOB (YHCIOBBIX, JOTMUYECKUX,
CHUMBOJIbHBIX), a TAKXKE COJEpKAIINE UX BBIPAKEHUS, UCIOIb30BaTh ONEPATOP PUCBAUBAHMUS;

HCII0JIb30BATh MPHU pa3zpabOTKe MPOrpaMM JIOTUYECKUE 3HAUECHHUS, ONIEPALIMUN BbI PaKEHUS
C HUMH;

aHAJIM3UPOBATH MPEJIOKEHHBIE AITOPUTMBI, B TOM YHCIIE ONPENENsITh, KaKue pe3yabTaThl
BO3MOXHBI IIPU 33JaHHOM MHO>KECTBE MCXOJHBIX 3HAYEHUII;

co3/aBaTh U OTJIAKMBATh MPOrpaMMbl Ha OJTHOM U3 SI3bIKOB MporpammupoBanus (Python,
C++, Ilackanb, Java, C#, IllkosnbHbIll AnroputmMudeckuil fI3bIK), peanusyrolue HEeCI0XKHbIe
aIropuTMbl OOpPaOOTKM YHUCIIOBBIX JTaHHBIX C MCIOJb30BAaHUEM IUKJIOB U BETBJIEHUH, B TOM
qucie Ppean3ylollue MPOBEPKY AEIMMOCTH OJHOTO IEJOro 4YHciaa Ha Jpyroe, NpPOBEPKY
HaTYypaJbHOI'O YHCJIAa Ha IPOCTOTY, BBIAEICHUS LU(P U3 HATYPATIBHOIO YHUCIA.

K xonIty o6yuenus B 9 kiacce y oOydaromierocst 0yayT copMHUpPOBaHbI CICTYIOIINE YMECHHUS:
pa3buBaTh 3aaud Ha MOJ3aJayd, COCTaBJISATh, BHIIOJHATH BPYUYHYIO U Ha KOMIIbIOTEpE
HECJIOKHBIE aJTOPUTMbI C HCIHOJB30BAaHHWEM BETBJICHHM, ILHMKIOB U BCIIOMOTATEJIbHBIX
QITOPUTMOB JIJIs1 YIIPABIICHUS UCTIOJHUTENSAMHU, TaKUMU Kak Po6oT, Uepenarika, UepTEXHUK;

COCTaBIISATh U OTJIAKUBATh MPOTPaMMBbl, PEAU3YIONINE TUIOBBIE aIrOPUTMbI 00pabOTKU
YHCIIOBBIX MOCJEI0BATEIBHOCTEH MIIM OJTHOMEPHBIX YHCIOBBIX MAaCCUBOB (IIOMCK MaKCHUMYMOB,
MHUHHUMYMOB, CyMMBI HJIM KOJIMYECTBA 3JIEMEHTOB C 33/JIaHHBIMH CBONCTBAMH) Ha OJHOM U3
s136IKOB TIporpammupoBanus (Python, C++, Ilackane, Java, C#, I1IkonbHBIA AJTOPUTMHAYECKUN
S3bIK);

PacKpbIBaTh CMBICI HOHATUN «MOJENbY», «MOJEIUPOBAHUEY, OMPENEISATh BUIBI MOJEIEH,
OIICHUBATh aJICKBATHOCTh MOJETN MOJIEIINUPYEMOMY OOBEKTY U LIETISIM MOJICIIUPOBAHHUS;

WCIO0JIb30BaTh Tpadbl U JEPEBbs ISl MOJCIUPOBAHUS CHCTEM CETEBOW M HEepapXU4eCKOU
CTPYKTYpPBI, HAXOJUTh KpaTyailiuuii myTh B rpade;

BBIOMpaTh CIOCOO MPEJCTaBICHUS JAaHHBIX B COOTBETCTBHM C TOCTaBICHHOW 3ajgadeit
(Tabnuibl, CXeMBbI, TpaQUKU, AUATPAMMBI) C UCIIOJIb30BAHUEM COOTBETCTBYIOIIUX POrPAMMHBIX
cpencTB 0oOpabOTKHU NaHHBIX;

WCIIOJIb30BaTh dJIEKTPOHHBIE TaOmuibl A7 o0paboTKM, aHanmM3a W BU3yalU3allUd
YHCIOBBIX JAaHHBIX, B TOM YHCII€ C BBIJCNEHUEM JuanazoHa TaOIWIbl U YHOPAJO0YHMBAHUEM
(COPTHPOBKOIL) €r0 AINEMEHTOB;

co3faBaTh W TMPUMEHATh B DJIEKTPOHHBIX Tabnmuuax GopMynbl s pacuéToB C
HCIOJIb30BaHUEM BCTPOGHHBIX  apudMeTrndeckux  (QyHKIHI (cymmupoBaHue u
MoACYET3HAYCHUIA,0TBEUAIOIINX32/IaHHOMYYCIIOBHUIO,CpeHEeapr (hMETHIECKOE, MOUCK
MaKCHUMaJbHOTO M MHHHUMAJIHHOTO 3Hau€HUsi), aOCONIOTHOW, OTHOCHTENHHOW, CMEIIaHHOMN
ajipecalvu;



HCII0JIb30BATh 3JIEKTPOHHBIE TaOJIMLBI JJI YUCIEHHOTO MOJEIMPOBAHUS B IPOCTHIX
3ajjauax U3 pa3HbIX MPEIMETHBIX 00IacTei;

HCI0JIb30BAaTh COBPEMEHHbIE HMHTEPHET-CEPBUCHI (B TOM YHUCIIE KOMMYHHUKAIMOHHbBIE
CepBUCHI, 00JauHBIE XPAHWIMIIA ITAHHBIX, OHJIAWH- MPOrpaMMbl (TEKCTOBBIE M TpadUuecKue
PEMaKTOPBI, CPeIbl pa3pabOTKH)) B y4eOHOW U TIOBCEAHEBHOM JESITEILHOCTH;

MPUBOANTH TPUMEPHI HUCIIOJIB30BaHUS TE€OMH(POPMAIMOHHBIX CEPBHCOB, CEPBHCOB
roCyJapCTBEHHBIX YCIIYT, 00pa3oBaTeIbHbIX cepBUCOB MHTEpHETa B y4eOHOM M MOBCEIHEBHOM
NeSITENIbHOCTH;

HCIOJIb30BAaTh  PA3JIMYHBbIE CpPEACTBA 3AIIMTBl OT BPEJOHOCHOTO IPOrPAMMHOIO
o0ecrieyeHns, 3aluIaTh MEPCOHATBHYI0 HH(POPMAIIMIO OT HECAHKIIMOHUPOBAHHOTO JOCTYNA U
€ro IOCHEACTBUM (pasrjalieHus, IOJMEHbI, yTpaTbl JaHHBIX) C Y4ETOM OCHOBHBIX
TEXHOJIOTUYECKUX M COLMAIbHO- MCUXOJOTMYECKHUX acCleKTOB MCHOJb30BaHus cetu MHTepHer
(cereBasi aHOHMMHOCTB,LIU(QPOBON Clell, AYTEHTUYHOCThCYOBEKTOBUPECYPCOB, ONACHOCTh
BPEIOHOCHOTO KOJIa);

pacrno3HaBaTh IHOMBITKM U MPENyNpexXJaTh BOBJIEYEHHE ce0S U OKPYXKAIOIIUX B
NECTPYKTUBHBIE M KpPUMHUHAJIbHbIE (DOPMBI CETEBOM aKTUBHOCTH (B TOM 4Hcie KMOepOyJUIMHT,
¢bumuHr).



TEMATHYECKOEIIVIAHUPOBAHMUE 7

KJIACC
KosmuecTBoyacos DJIeKTpOHHbIE (LU(POBbHIE)
HaunmeHnoBaHnuepasaeioBUTEM o0pa3oBarejibHbIE PecypcChl
Neni/m P Konrpoabsnbie | IIpakrnueckue P peayp
NPOrpamMMmbl Bcero
padoTbI padoThI
Pazgeal.llugposasirpaMmoTHOCTH
L1 Komnerorep—yHuBepcaapHOEyCTPONCTBO ) bubnnorexal [OK
' 00paboTKU JaHHBIX https://m.edsoo.ru/7f41646e
1.2 [IporpamMbIn 1aHHBIE 4 buommorexallOK
https://m.edsoo.ru/7f41646e
1.3 Komnerorepueiecetn 2 bubnorexallOK
https://m.edsoo.ru/7f41646e
Hroro nopazaeny 8
Pasznen2.TeopeTuyecKueoCHOBLIMH(POPMATUKHI
71 Nudopmanms nuHbOpMaIIMOHHBIS ’ bubnnorexal [OK
' MPOIIECCHI https://m.edsoo.ru/7f41646e
2.2 [IpencraBinennennpopmanun 9 bubmmorexallOK
https://m.edsoo.ru/7f41646e
Hroro nopazgeny 11
Paznen3.UndopmManuoHHBIETEXHOJIOT MU
3.1 TexkcToBBIEJOKYMEHTBI 6 1 BubmorexallOK
https://m.edsoo.ru/7f41646e
bu6mmorexal [OK
32 K 4
OMIIbIOTEpHarpagHica https://m.edsoo.ru/7f41646e
33 MynbTUMEIMIHBIETIPE3EHTALIMU 3 1 bubnnorexal [OK




https://m.edsoo.ru/7f41646e
Uroro nopazgeny 13
Pe3epBHOEBpEMS 2 1
OBHIEEKOJIMYECTBOYACOBIIO ITPOT'PAMME 34 3 0
8 KUIIACC
KosmuecTBoyacos DJIeKTpOHHbIE (LU(pPOBbHIE)
HaunmeHnoBanuepasaeioBUTEM o0pa3oBare/bHbIE pecypchl
Nen/mt Konrtposbubie | Ilpakruyeckue
NPOrpamMmbl Bcero
padoThI padoThI
Pasznenl.TeopeTuyecKkueoCHOBLIMH(POPMATUKHI
1.1 CucreMbICUUCIICHUS 6 1 BubnmorexallOK
https://m.edsoo.ru/7f418516
1.2 DIIeMEHTHIMAaTEMATUYECKOUITOTUKH 6 1 BubnmorexallOK
https://m.edsoo.ru/7f418516
Hroro nopazaeny 12
Pa3nen2.AnropurMbid NpOrpaMMHUpPOBaHUE
)1 HcronmHuTeny v alropuTMbI. 10 1 bubnnorexal [OK
) ANTOpUTMHUYECKHUEKOHCTPYKLIUH https://m.edsoo.ru/7f418516
2.2 SI3BIK TpOrpaMMUpOBaHUs 9 bubmmorexallOK
https://m.edsoo.ru/7f418516
23 AHanus airopuTMoB 2 BubmmorexallOK
https://m.edsoo.ru/7f418516
Hroro nopaszzaeny 21
PesepBHOEBpEMS 1




OBHIEEKOJIMYECTBOYACOBIIO ITPOIT'PAMME 34 3 0
9 KUIIACC
KosmuecTBoyacos DJIeKTpOHHbIE (LU(POBbHIE)
HaumenoBaHuepa3saejoBuTemM o0pa3oBare/bHbIE pecypchl
Neni/m P Konrpoabsnbie | IIpakrnueckue P peayp
NPOrpamMMmbl Bcero
padoThI padoTbl
Pazneal.llugposasirpaMoTHOCTH
11 I'mo6anpHasceTslIHTEpHETHCTpATET NN 3 bubnunorexal [OK
' 0€30MacHOTO MOBEICHUS B HEl https://m.edsoo.ru/7f41a7d0
1.2 PaGoTtaBuHpOpMAIIIOHHOMIIPOCTPAHCTBE 3 BubnorexallOK
https://m.edsoo.ru/7f41a7d0
Hroro nmopazaeny 6
Pa3znen2.TeopeTuyecKueoCHOBLIMH(POPMATUKHI
2.1 Mo ienupoBaHUEKAKMETO ATO3HAHUS 8 1 bubmmorexallOK
https://m.edsoo.ru/7f41a7d0
Hroro nopazaeny 8
Pa3nen3.AjnropurMbiu NporpaMMHUpPOBaHUeE
3.1 PazpaboTkaanropuTMoBH IIPOrpaMm 6 1 bubmorexal [OK
https://m.edsoo.ru/7f41a7d0
32 VYpasnenue 2 bubmmorexallOK
https://m.edsoo.ru/7f41a7d0
Hroro nopasneny 8
Pa3nend4.MnopmanuoHHbIe TEXHOTOTMH
4.1 DNEeKTPOHHBIETAOIUITBI 10 bubmorexallOK
https://m.edsoo.ru/7f41a7d0




4.2 WNudpopmanioHHbIE TEXHOJIOTUH B 1 bubmorexal [OK
COBPEMEHHOM OOIIEeCTBE https://m.edsoo.ru/7f41a7d0
Hroro no pazneny 11
Pe3epBHOEBpEMS 1
OBHIIEEKOJIMYECTBOYACOBIIO ITPOITPAMME 34




IHOYPOYHOE INTAHUPOBAHHUE

7 KJIACC

KoaudecTBo 4acoB

DJIeKTpOHHbIe N poBbIE

Ne Tema ypoka Kour I HAara oOpa3oBaTejIbHbIE
. Beero POJIbHBbIE PaKkTHYeCKue W3ydenus p
padoTsI padoThbI pecypchl
Komnrerorep — yHuBepcanbHoe
|| e oo, | B 10K
’ https://m.edsoo.ru/8a1521d2
TexHnka 6€30MaCHOCTH U TIPaBHIIA
paboTHl HA KOMITBIOTEPE
Hcropus u coBpeMeHHbIE bubnuorexa [JOK
2 1
TEHJEHIIUN Pa3BUTHUSI KOMIIBIOTEPOB https://m.edsoo.ru/8al523ee
3 ommmonepe. Tipasoams oxpas ! bu6moera LIOK
' https://m.edsoo.ru/8a152826
MporpaMM U JaHHBIX
4 ®aitnel 1 nanku. OCHOBHEIC 1 bu6mmoreka [IOK
omnepanuu ¢ GailaMu 1 marnkamu https://m.edsoo.ru/8al52a74
j | g — 1 oo 10K
https://m.edsoo.ru/8al52cfe
apXUBaTOPOB
6 KommbrorepHbie BUPYChI 1 1 bu6mmoreka [JOK
AHTUBUPYCHBIC MPOrPaAMMBbI https://m.edsoo.ru/8al52f74
7 Komnbrorepusie cetu. [Touck 1 bubnuoreka [JOK
nHopmanuu B cetr IHTEpHET https://m.edsoo.ru/8al153244
CepBHCHI HHTEPHET-
3 KOMMYHUKaui. CeTeBOM 3TUKET. 1 bu6mmoreka [JOK
CrpaTteruu 6€301aCHOTO TIOBEACHUS https://m.edsoo.ru/8a153460
B HTEpHETE
bu6mmoreka [JOK
9 Mngopmansi i 1anHbe ! https://m.edsoo.ru/8a161966
bub6nunoreka [JOK
10 MugopmanmonHeIe mpouecc! ! https://m.edsoo.ru/8al6le2a
11 PazHooOpa3zue sI3bIKOB U 1 bubnuoreka [IOK




andasutoB. EcTecTBeHHBIE U
(hopMabHBIC S3BIKH

https://m.edsoo.ru/8al61fec

JIBOWYHBIH andaBur.

bubmmoreka [{OK

12 [IpeobpazoBanue modoro anpasuta https://m.edsoo.ru/8al 62186
K JIBOUYHOMY
13| ommmotepe xex rexcron s buGmoresa LIOK
https://m.edsoo.ru/8a162316
JTBOUYHOM aipaBuTE
14 Enununs! uamepenus nHdopmanuu bubnnorexa [JOK
1 CKOPOCTH Mepeaayu JaHHbIX https://m.edsoo.ru/8a16249c
KoaupoBaHue TEKCTOB.
15 P;);[H(E\f[)e;HHee I/IeH(;pZBHOMepHLIe bubmorexa HOK
https://m.edsoo.ru/8a1625f0
KOJIbI
JlexoupoBaHue COOOIICHUIA.
16 . .
NudopmanrionHblii 00bEM TEKCTa
17 Hudpooe npeacrapieHne bubmuorexa [JOK
HEMPEPbIBHBIX JAHHBIX https://m.edsoo.ru/8a162848
KoaupoBanue npera. OueHka
18 MH(POPMAITMOHHOTO 00BEMA bubmuorexa [JOK
rpadu4YecKuX TaHHBIX IS https://m.edsoo.ru/8al629ec
pacTpoBOro U300paKeHUs
19 Konuposanue 3Byka bubmorexa [IOK
https://m.edsoo.ru/8al62b72
20| padorano eve lpercrasmen ufimiorera LIOK
" https://m.edsoo.ru/8a162d02
nHpopManuu'
2| e o, o B LOK
https://m.edsoo.ru/8al62e7e
poLeccope
2 dopMaTUpOBaHUE TEKCTOBBIX bubnuorexa [IOK
JIOKYMEHTOB https://m.edsoo.ru/8al62fe6
23 [Tapametpsl cTpanuibl. COUCKU U bubnuoreka [IOK
TaOJTUIIBI https://m.edsoo.ru/8a1632d4
24 BcTaBka HETEKCTOBBIX 0OBEKTOB B bu6nmoreka [JOK




TCKCTOBBIC JOKYMCHTHI

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

I/IHTCHHCKTyaJIBHBIe BO3MOXHOCTH

25 COBPEMEHHBIX CUCTEM 00pabOTKH 1
TEKCTOB
26 | ovoeorh momowe <Texeromt | Bubamoterca LIOK
https://m.edsoo.ru/8al1635¢2
JIOKYMEHTBID»
7 I'padmueckuii pegaxtop. PactpoBsie | bubnnorexa [JOK
PUCYHKH https://m.edsoo.ru/8a163874
73 Omneparuu pe1akTUPOBAHUS 1 bubnuoreka [JOK
rpaduyeckux 0ObEKTOB https://m.edsoo.ru/8a1639d2
bu6moreka [IOK
29 Bexropras rpaguxa I https://m.edsoo.ru/8a163b30
O0o001Ienre U cucTeMaTH3aIus
HaHUM 110 Teme «KoMIproTepHas
30 ipZ(bHKa»o Hepo?s:poqua;;aZr())Tz/ 1 bubmorexa [IOK
. https://m.edsoo.ru/8al16404e
Bcepoccuiickas mpoBepoyHast
pabota
Peseprubrit ypok. O6001eHNE 1
31 cUCTEMATH3aIA 3HAaHWH / 1 bu6mmoreka [IOK
Bcepoccuiickas npoBepoyHast https://m.edsoo.ru/8al164828
pabota
32 [ToaroToBka MyabTUMEIUHHBIX 1 bu6mmoreka [JOK
Mpe3eHTal https://m.edsoo.ru/8al642c4
33 ?;ﬁjgg{;;ﬁbﬁ?;m 1 Brbmorexa [JOK
> https://m.edsoo.ru/8a164472
AHUMAIIMK U TUTIEPCCHIIOK
N https://m.edsoo.ru/8a164652
«MynbTUMEIUITHBIC TIPE3CHTALINN
OBILIEE KOJIMYECTBO YACOB I1O 34
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8 KJIACC

KoaudecTBo 4acoB

DJIeKTpOHHbIe HH(ppoBbIE

Ne Tema ypoka Kout 1 Jlara oOpa3oBaTejIbHbIE
/i Beero POJIbHBbIE PaKkTH4YeCcKue wayueHns p
padoTsI padoThbI pecypchl
1 Heno3uumonHsie 1 NO3ULIMOHHBIE 1 bubnuorexa [JOK
CHCTEMBI CUHCIICHUS https://m.edsoo.ru/8a1649¢0
2 Pa3Bepnyras popma 3anucu uncna 1 bubmorexa LHOK
https://m.edsoo.ru/8al64ba2
BOMYHAS CHCTEMA CUMCIICHUS.
3 ﬁpslq)M:miezK;ei)iep:f{;n B 1 bubmmorexa [TOK
. https://m.edsoo.ru/8a164d96
JBOWYHOM CUCTEME CUHCIICHUS
4 BocbemepuuHas cucrema cunciaeHus 1 bubmorexa [IOK
https://m.edsoo.ru/8a165296
5 [llecTHagaTepuyHas cucTeMa 1 bu6moreka [IOK
CUHCIICHUS https://m.edsoo.ru/8al6549¢
6 | monmi o rome Conens | Bu6mtorexa LIOK
https://m.edsoo.ru/8al6564c
CUHCIICHUS
7 Jlormueckne BhICKA3bIBAHHS 1 bubmrorexa IOK
https://m.edsoo.ru/8al657fa
3 Jlornyeckue onepamuu «m», «Uian», 1 bu6mmoreka [JOK
«HEY https://m.edsoo.ru/8al65b56
9 Onpenenenre HICTUHHOCTH 1 bu6mmoreka [JOK
COCTaBHOT'O BBICKA3bIBAHHUS https://m.edsoo.ru/8al65cf0
10 Ta0auiel UCTUHHOCTH 1
11 Jlornueckue 3jeMEHTEI 1 Eubmiorexa HOK
https://m.edsoo.ru/8al165¢94
2| oo warcmoro | | Buoterca LIOK
https://m.edsoo.ru/8al178c38
JIOTUKHY
13 [Tonatue anroputma. Mcnonnurenun 1 bubnuoreka [IOK
aJIrOPUTMOB https://m.edsoo.ru/8a17949e
14 CaoiictBa anropur™a. Cnoco0sbl 1 bubnuoreka [IOK




3aIlMCHU aJIrOpUuT™Ma

https://m.edsoo.ru/8a179606

15

AnropurMuueckas KOHCTPYKIIHS
«cnenoBanue). JIMHEeNHbIN
AJITOPUTM

16

AnropurMuyeckasi KOHCTPYKLIHS
«BETBJICHUE»: MOJIHASL U HETIOJIHAs

(bopmBI

17

AnropuTMHuYeCcKass KOHCTPYKIHUS
«TIOBTOPEHUEN

bubmmoreka [{OK
https://m.edsoo.ru/8a17998a

18

@opMaIbHOE UCIIOJIHEHUE
anropuTma

bubmmoreka [{OK
https://m.edsoo.ru/8al79aac

19

Pa3zpaboTka HECITIOKHBIX
AJITOPUTMOB C UCITIOJIB30BAHUEM
IIUKJIOB JIJISL YITPABJICHUS
(hopMaTbHBIMH UCTIOTHUTEISIMU

bu6moreka [IOK
https://m.edsoo.ru/8al79elc

20

Pa3zpaboTka HECITIOKHBIX
ITOPUTMOB C UCTIOJIb30BaHUEM
IIUKJIOB ¥ BETBJICHHUI JIJIS
yrpaBieHus: GopMabHBIMU
VCTIOJTHATEISIMH

bu6mmoreka [IOK
https://m.edsoo.ru/8al79%1c

21

Bremoanenue AJIroOpuTMOB

bu6mmoreka [JOK
https://m.edsoo.ru/8al7a06a

22

O0o001Ienre ¥ cucTeMaTU3aIys
3HaHWH 1o TeMe «McroHuTen u
ANTOPUTMBI. AJTOPUTMUYECKUC
KOHCTPYKITUI

bu6mmoreka [JOK
https://m.edsoo.ru/8al7al8c

23

A3k porpammupoBanus. Cucrema
MIPOrPaMMHUPOBAHHUS

24

[Iepemennsie. Oneparop
MIPUCBaBaHUS

25

[IporpammupoBaHue JTUHEUHBIX
aJITOPUTMOB

26

PazpaboTka nporpamm,
COJIEpIKalMX ONEPATOP BETBICHMS




27 Jlnanorosas oTJIaJiKa Iporpamm 1
28 [uxn ¢ ycioBuem 1
. bubmuoreka [JOK
29 Huier ¢ nepementoi ! https://m.edsoo.ru/8al7ac4a
bubmmoreka [{OK
30 O06paboTka CHMBOJIBHBIX JAHHBIX 1 https-//m.edso0o.ru/8al 7ad6e
O06o01IeHre U CHCTeMAaTH3aIus
HaHUH 110 TeM BIK
31 ipirpaMhianOBZ;I(fj» IIpoBepounas 1 bubmmorexa [TOK
. https://m.edsoo.ru/8al7ae8e
pabota / Beepoccuiickas
IpoBepoyHasi paboTa
PeseprubIit ypok. O6001eHNE 1
p | e | B LOK
. https://m.edsoo.ru/8al7b456
Bcepoccuiickas npoBepoyHas
pabota
Ananu3 anroputmoB. OnpeneneHue
33 BO3MOJKHBIX PE3YyJIbTaTOB PAOOTHI 1 bubmuorexa [JOK
aNropuTMa IpH 3aJaHHOM https://m.edsoo.ru/8al7afa6
MHO>KE€CTBE BXOJIHBIX JaHHBIX
AHnanu3 anroputmoB. OnpeneneHue
34 BO3MOJKHBIX BXOJHBIX JIaHHBIX, 1
MIPUBOIALINX K JAHHOMY PE3YJIbTaTy
OBIIEE KOJIMYECTBO YACOB I10 34
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9 KJIACC

KoaudecTBo 9acoB

DJIeKTpOHHbIe HH(ppoBbIE

Ne Tema ypoka Kont I Jlara o0pa3oBaTeIbHbI
/i Beero POJIbHBbIE pPaKTHYeCKHe wayueHns pa3oBarteJ e
padoTsI padoThbI pecypchl
1 I'moGanwHas cetb MHTEpHET. IP- 1 bubnuorexa [JOK
azpeca y3i10B. bosbine 1anHbie https://m.edsoo.ru/8al7b578
2 Nudopmanrionnas 6e301mMacHOCTh 1 bubmiorexa HOK
https://m.edsoo.ru/8al7b690
Y4eT nousaTus 0o
UHOOPMAITHOHHOMI [MACHOCTH
3 Hpgl) 223;21;1/?1/1 K?)MEJ?ZECI?EIXOC 1 bubmorexa [TOK
https://m.edsoo.ru/8al7b7bc
WH(POPMAITMOHHBIX 0OBEKTOB B BU/IE
BeO-CTpaHUIL
4 Buipl 1esITeIbHOCTH B CETH 1 bu6moreka [IOK
WuTepuer https://m.edsoo.ru/8al7b8e8
5 Henomsesenne onmaisroprca s | 1 Bu6mtorexa LIOK
https://m.edsoo.ru/8al7bale
pa3pabOTKH JOKYMEHTOB
O06o00meHe U CHCTEMAaTH3aITHS
3HaHUMU Mo TeMaM «l JToOanbpHas
6 ceTb MHTEpHET U cTpareruu 1 bubnuoreka [JOK
0€30I1aCHOTO MOBEICHUS B HEWM, https://m.edsoo.ru/8al7bb36
«Pabora B nHGOPMAITMOHHOM
MIPOCTPAHCTBEY
7 Moaenu 1 MOIEIMPOBAHUE. 1 bu6mmoreka [JOK
Knaccudukanum monenei https://m.edsoo.ru/8al7be06
bubmuoreka [JOK
8 Tabmaranbie monemu 1 https://m.edsoo.ru/8al7c04a
PazpaboTka 01HOTaOINYHO Oa3bl
9 naHHbIX. CocTaBlieHHE 3apOCOB K 1
0a3e TaHHBIX
10 I'pad. Becosas marpuua rpada. 1

JltuHa yTH MKy BEpUIMHAMU




rpada. Berancnenue konmdyecTsa
IIyTE€! B HAIIPAaBIEHHOM
AIMKJINYECKOM rpade

Hepeso. [lepebop BapuaHTOB C

1 TTOMOIIIBIO JIEpPEBa
12 MaremaTuueckoe MOAEIMPOBAHUE bubmorexa HOK
https://m.edsoo.ru/8al7¢392
13 DTarnbl KOMIBIOTEPHOTO bubnuoreka [JOK
MOJEIUPOBAHUS https://m.edsoo.ru/8al7c4aa
O06o01eHre U cucTeMaTu3arus
14 3HaHui. KonTpoapHas pabora mo bubnuoreka [JOK
TeMe «MoienupoBaHue KaK METOT https://m.edsoo.ru/8al7¢9c8
TTO3HAHUS
PaszOuenne 3amaun Ha M0A3a0a4H.
15 nporpmim ¢ nonomAosamen uGaroresa LIOK
. https://m.edsoo.ru/8al7cb12
BETBJICHUH, LIUKIIOB U
BCIIOMOTATENbHBIX AITOPUTMOB
16 OnHOMEpHBIE MaCCHUBBI bubmorexa LIOK
https://m.edsoo.ru/8al7cc3e
17 Tumnoseie aIropuT™MBI 0OPaOOTKH bubnuoreka [JOK
MAacCHBOB https://m.edsoo.ru/8al7cd60
18 CopTHupoBKa MaccuBa
bu6mmoreka [JOK
19 ObpaboTKa noToka AaHHKIX https://m.edsoo.ru/8al7d01c
O00011IeHIE U CUCTEMATHU3ALIUS
20 3HaHui. KonTpoapHas pabora 1o bubnunoreka [JOK
TeMe «Pa3paboTka alropuTMOB H https://m.edsoo.ru/8al7d1ca
MIPOTPAMM)»
1 VYupasnenue. Curnan. OOpatHas bubnunoreka [JOK
CBSI3b https://m.edsoo.ru/8al7d4d6
bubnunoreka [JOK
22 Po6oTu3npoBaHHbIE CHCTEMBI https:/m.e dS(])_E).ru /82174602
23 DneKTpoHHbIe Ta0IUIbL. TUTBI bubnmoreka [JOK




JTAHHBIX B SIYEMKAX AJIEKTPOHHOU
TaOJIUIIBI

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

24 PenaktupoBanue u 1 bubmuoreka [JOK
(dhopMaTupoBaHHUe TAOIHUI] https://m.edsoo.ru/8al7d832
35| waseyoen s o |1 BuGmorexa LIOK
’ ’ https://m.edsoo.ru/8al17d990
CpeIHero apuGMEeTHIECKOTO
26 CoptupoBka u GuiIbTparus JaHHBIX 1 bubnuoreka [JOK
B BBIJICJICHHOM JIMara3oHe https://m.edsoo.ru/8al7db70
27 [TocTpoenue nuarpamm u rpaduxos 1 bubnuorexa [JOK
B 2JIEKTPOHHBIX TaOJIMIIaX https://m.edsoo.ru/8al7e08e
73 OtHocuTenbpHas1, aOCOTIOTHAS U 1 bubmuorexa [JOK
CMeEIIIaHHas aJpecanus https://m.edsoo.ru/8al7e2b4
29 VYcnoBHbIE BRIYMCICHUS B 1 bubmuorexa [JOK
AIIEKTPOHHBIX TAOJIUIIAX https://m.edsoo.ru/8al7ebba
30 O6paboTka 60JIBIINX HAOOPOB 1 bubmuorexa [JOK
TAHHBIX https://m.edsoo.ru/8al7e87c
31 YHucneHHOe MOJIETUPOBAHUE B 1 bu6mmoreka [IOK
AIEKTPOHHBIX TAOJIUIIAX https://m.edsoo.ru/8al 7eaca
R I —— | Butmroreka LIOK
https://m.edsoo.ru/8al7ec3c
TaOJIULIBI
33 Eé);;oﬁl({)?p?ﬁp h;?aizﬁ;ﬁ SKOHOMUKH 1 bubmorexa LLOK
https://m.edsoo.ru/8al7ed54
MUpa, CTpaHbl, peruoHa
| cnorovamisaium, Hrorosoe | BuGmorena I1OK
’ https://m.edsoo.ru/8al7eeb¢
MIOBTOpPEHHUE
OBIIEE KOJIMYECTBO YACOB I1O0 34
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IPOBEPAEMBIE TPEBOBAHMS K PE3YJIbTATAM OCBOEHUA OCHOBHOU
OBPA3OBATEJIbHOM ITPOTPAMMBI

7 KJIACC

Kox
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NpeaAMETHBLIC PE3YyJdbTaThbl 0CBOCHUSA OCHOBHOM
06Pa3OBaTeJ'IBHOI71 nporpaMmmsbl OCHOBHOI'O 001mero 06p330B3HI/IH

1

ITo reme «IludpoBas rpaMOTHOCTH

1.1

[ToscuaTe Ha npuMepax CMBICII MOHATUI «uH(popManus»,
«MHPOPMAIIMOHHBIA  TIpoLIecC», «00paboTka WHGOpPMAIUNY, «XpaHEHHUE

nHpopmauny, «epeaada HHGOpMaLum»

1.2

[IpuBoauTE TpUMEPBI COBPEMEHHBIX YCTPONCTB XpAaHEHUs H Iepefadu

nH(pOopMaluY, CPAaBHUBATH UX KOJMYECTBEHHbIE XapaKTEPUCTUKHI

1.3

[TonyuaTs 1 KUcMONB30BaTh HHPOPMALMIO O XapaKTEPUCTUKAX MEPCOHAIBHOTO
KOMITBIOTEPA M €r0 OCHOBHBIX AJIEMEHTax (IIPOLeccop, ONepaTUBHAs MaMSTh,

JOJITOBpEMEHHAs! MaMsITh, yCTPOKWCTBA BBOJa-BhIBO/IA)

1.4

COOTHOCHTH XapaKTCPpUCTUKHU KOMIIBIOTEpA € 3ada4aMH, pC€IIa€MbIMH C €ro

IIOMOIIIBIO

1.5

OpueHTHpOBaTbCS B  HEPAPXUUYECKOH CTPYKType (alIoBOM  CHCTEMBI
(3amuchIBaTh MOJIHOE UM (aitma (kaTtanora), myTh K (aily (KaTayjory) rmo
HUMEIOIIEMYCS OTIMCAHUIO (ainoBoit CTPYKTYPBI HEKOTOPOTO

nH()OPMAITMOHHOTO HOCHUTEJIS)

1.6

PaGotate ¢ (aiioBoii  CHCTEMOW  IMEPCOHAIBHOTO KOMIIBIOTEpAa C
UCIOJIb30BaHuEM Tpaduyeckoro wuHTepdeiica: cosnaBaTh (KOMHPOBATh,
nepeMeniaTb, IMEePEUMEHOBBIBATh, YIAIATh W apXUBUPOBaTh Gailibl U

KaTaJioTH, UCIIOJIb30BATh AHTUBHUPYCHYHO nporpaMMy)

1.7

Uckarp nnpopmanuto B UHTEpHETE (B TOM UYHKCIE MO KIIOUEBHIM CIIOBaM, IO
U300paKEHHI0), KPUTHUYECKU OTHOCHTbCA K HaliJleHHOW wuHopMmanuuy,
OCO3HaBaTh OMACHOCTh JJSi JIMYHOCTH U OOIIeCTBA pPacHpOCTpaHEHHS
BpPENOHOCHOM  uWH(pOpManuu, B TOM  4YHCIE  OKCTPEMHCTCKOTO U

TCPPOPUCTUICCKOTO XapaKTCpa

1.8

[TonuMaTh CTPYKTYpY a/ipecoB BeO-pecypcoB

1.9

Hcnonp3oBaTh COBPCMCHHBIC CEPBUCHI I/IHTepHeT-KOMMYHI/IKaI_II/Iﬁ

1.10

CO6J'IIO,I[aTL Tpe6OBaHI/I$I 0e30IacHOM SKCIUTyaTalluh TCEXHUYCCKUX CPCACTB
I/IH(bOpMaL[I/IOHHLIX U KOMMYHHUKAITUOHHBIX TCXHOHOFHfI, CO6J'IIO,[[aTB ceTeBoit

OTHUKCET, 0a30BbIC HOPMBbI HH(I)OpM&LIHOHHOI:I OTUKU U IIpaBa IIpU pa60Te C




NPUJIOKEHUSIMUA Ha JIOOBIX YycTpoWicTBaX W B MHTepHeTe, BBIOMpAThH

Oe3omacHbie CTpPaTCruu rnoBCACHUA B CCTH

HpI/IMeHSITB MECTOAbI HpO(bI/IJIaKTI/IKI/I HCraTUBHOT'O  BJIMAHUA  CPCACTB

1.11 WHPOPMAIIMOHHBIX Y KOMMYHUKAIIMOHHBIX TEXHOJOTHMH Ha 3/J0pOBBE
10JIb30BATENS
2 ITo Teme «Teopernueckue 0CHOBBI HHOOPMATHKID)
KomupoBate u gexonupoBaTh cOOOIIEHHS [0 3aJaHHBIM  IIpaBUIIaM,
2.1 JEMOHCTPUPOBaTh  INOHMMAHWE OCHOBHBIX IPUHLUIIOB  KOJAUPOBAHUS
nH(pOpMaLUK Pa3IUYHON MPUPO/IbI (TEKCTOBOM, rpaduecKoi, ayIno-)
CpaBHUBaTh JUIMHBI COOOIICHM, 3alUCaHHBIX B Pa3JIMYHbIX ajgaBUTaX,
2.2 OTIEpUPOBATh EAUHUIIAMH U3MEPEHUSI HHPOPMAILIMOHHOTO 00bEMa U CKOPOCTH
neperayu JaHHbIX
)3 OneHuBaTh U CpaBHUBATH pa3Mepbl TEKCTOBBIX, I'paUUECKuX, 3BYKOBBIX
' (aitnoB u Buaeodaiinos
3 [To reme «MHPpOpMATMOHHBIE TEXHOJIOTHI)
31 [IpencraBasTh pe3yabTaThl CBOCH JNESITENLHOCTH B BHJE CTPYKTYPHUPOBAHHBIX
' WJUTIOCTPUPOBAHHBIX JOKYMEHTOB, MYJIbTUMEAUMHBIX TPE3CHTALINMA
8 KVIACC
Kon .
poBepsIeMoro IIpoBepsiemble NpeIMeTHbIE Pe3yJIbTaThl 0CBOCHHSI OCHOBHOI
pesyabTaTa 00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 0011ero 00pa3oBaHus
1 ITo Teme «TeopeTnveckue 0CHOBBI HHPOPMATHUKH
1 [losicaTs Ha  mpuMepax  pa3idyusl  MEXKIy  MO3ULHUOHHBIMHU U
' HETMO3UIIMOHHBIMHA CUCTEMaMH CUUCIICHUS
3anuceiBaTh M cpaBHUBAThH 1enble yuciaa oT 0 go 1024 B pasnuyHbIX
1.2 MO3UIIMOHHBIX CUCTEMax CUMCICHUs (C oCHOBaHUAMU 2, 8, 16), BBINOIHATH
apudmeTryecKue onepauy HaJ HUIMH
13 PackppiBaTh CMBICII TOHATUN «BBICKA3bIBAHUEY, «JIOTHYECKAs OIEpALIUs»,
' «JIOTHUYECKOE BBIPAKEHUE
3anuchIBaTh JIOTUYECKUE BBIPAKEHUS C HCIOJIb30BAaHUEM JU3BIOHKIUM,
14 KOHBIOHKIIMM M OTPULAHUSA, ONPEHENATh HMCTHUHHOCTb JIOTUYECKHX
' BBIPAKEHUI, €CIM W3BECTHBbl 3HAYEHUS HCTHUHHOCTH BXOASIIUX B HETO
NEPEMEHHBIX, CTPOUTH TAOJIUIBI UCTUHHOCTH JUIS JIOTUYECKUX BBIPAKECHHM
2 Ilo Teme «ANropuTMBI U IPOrPAMMHUPOBAHUE




2.1

PackppiBaTh CMBICI MOHSATUI «HUCIIOIHUTEIBY, «AITOPUTM», «IIPOTrPAMMay,
MOHKMMAsl PA3HUILy MEXIYy YINOTpeOJeHHEM ATUX TEPMHHOB B OOBIICHHON

peun U B uH(pOpMATHKE

2.2

OnuceBaTh AJITOPUTM PCIICHHA 3aJa4u pa3JIMYHbIMU CHOCOGaMI/I, B TOM

4UClie B BUJIE OJIOK-CXEMBI

2.3

COCT&BJI?ITI), BBIIIOJIHATL BPYYHYIO U HAa KOMIIBIOTCPEC HECCJIIOKHBIC AJITOPUTMBI

C MCIIOJIb30BAaHUEM BETBIICHUM U HUKIIOB IJIA YITPABJICHUA UCIIOJITHUTCIAMU

24

Wcnonp30BaTh KOHCTAHTBI H MNEPCMCHHBIC PAa3JIMYHBIX THIIOB (‘II/ICJIOBI)IX,
JOTHUYECCKUX, CI/IMBOJ’IBHBIX), a TakKKC coacpKalue UX BbIPpAKCHUA,

HCII0JIB30BATh OIICpaTOp NprCBANBAHUSA

2.5

Hcnonws3oBath npu pa3paboTKe MporpamMm JOTHYECKUE 3HAUYCHHUS], OTepaluu

" BBIPpAKCHUA C HUMU

2.6

AHaJ'II/ISI/IpOBaTI) MNPEAJIOKCHHBIC QJITOPUTMBI, B TOM YHCIIC OIPEACIATD,
Kaku€ pe3yjJbTaTbl BO3MOXHBI IIPpU 3aJaHHOM MHOXECTBE HCXOIHBIX

3HAYEHUI

2.7

CO3)IaBaTI) n OTJIA)KUBATH mporpaMmal Ha OJHOM n3 SA3BIKOB
nporpammupoBanus (Python, C++, Ilackams, Java, C#, IlkonbHbIH
AnropuT™MuuecKkuii  S3BIK),  peaqu3ylolue  HECIOXKHBIE  AJITOPUTMBI
00pabOTKM YHCIOBBIX JAHHBIX C HMCIOJIb30BAHUEM ILIMKJIOB U BETBIICHUH, B
TOM YHCIIE peau3yIollhe MPOBEPKY JIEIMMOCTH OJHOTO LEJOro 4Yucia Ha
Jpyroe, MpOBEPKY HATypalbHOTO YHCIA HAa MPOCTOTY, BblAEICHUS Lupp U3

HaTypaJbHOI'O YMUCJia

9 KJIIACCA

Kon
NpoBePsSIEMOro
pe3yJibTara

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
00pa3oBaTeJbHOM NPOrPaMMbl OCHOBHOI'0 0011ero 00pa3oBaHus

1

[To reme «lludpoBas rpaMOTHOCTH

1.1

Hcnonb3oBaTh  COBpEMEHHbIE  HHTEPHET-CEPBUCHI (B TOM  4YHCIe
KOMMYHHKAIIUOHHBIE CEPBUCHI, OOJayHbIE XpaHWJIMUINA JaHHBIX, OHJIANH-
IporpaMMsbl (TEKCTOBbIE M I'padUuecKue peJakTopbl, cpesibl pa3paboTKH) B

y‘le6H0fI U IOBCEIHEBHOM ACATEIBHOCTH

1.2

HpI/IBOI[I/ITL MpUMEPBI HCIIOJIBb30BAHUA I‘COI/IH(I)OpMaI_II/IOHHLIX CCPBUCOB,
CCPBUCOB IOCYHApCTBCHHBIX YCIYT, O6pa30BaTe.HBHBIX CCPBUCOB I/IHTCpHCTa

B yqe6H0171 U IOBCEIHEBHOMN ACATEILHOCTH

1.3

Hcnons30BaTh Pa3JINIHbIC CpeacTBa 3allIUThI oT BPCAOHOCHOTO




MPOrpaMMHOTO OOeCHedeHusl, 3allUilaTh NEePCOHATBHYI0 HHPOPMAIUIO OT
HECAaHKIMOHUPOBAHHOTO JIOCTYIIa M €ro MOCIHeACTBUU (pa3riamieHus,
MOJMEHBI, YTPaThl JAaHHBIX) C Y4ETOM OCHOBHBIX TEXHOJIOTMYECKUX U
COLHUAIIBHO-TICUXOJIOTHYECKUX ACIIEKTOB HCIIOJb30BaHus ceTu HHTepHeT
(ceTeBass aHOHUMHOCTBH, HHUGPOBOM CJEA, AYTEHTUYHOCTH CYOBEKTOB U

peCypcoB, OIIACHOCTh BPEIOHOCHOTO KOJIa)

1.4

Pacnio3HaBaTte TONBITKM W TPEOyNpeXAaTh BOBJICYCHHE ceOsi U
OKpYXAIOIIUX B JCCTPYKTHBHBIE M KpPUMUHAJIBHBIE (OPMBI CETEBOU

aKTUBHOCTH (B TOM 4HcClie KUOEpOYUIMHT, (PUILINHT)

[To reme «TeopeTnueckue 0CHOBBI HH(POPMATUKID)

2.1

PackpbiBaTh CMBICT MOHATHH «MOJAENBY», «MOAEITUPOBAHUE», OIPENEIATH
BM/JIbI MOJI€JIEH, OLIEHUBATh a/IEKBAaTHOCTh MOJIEJIN MOJAETUPYEMOMY OOBEKTY

" OeJIsIM MOACTTUPOBAHUA

2.2

Hcnonws3oBath Tpadpl U 1epeBbs VTSI MOJCITUPOBAHHUS CHUCTEM CETEBOM W

HepapxXxuyecKoi CTPYKTYphl, HAXOAUTh KpaTyaliinii myTh B rpade

[To Teme «ANropUTMBI U TPOrPAMMHUPOBAHUEY

3.1

PazouBath 3aaa4i Ha moJa3ajgadr, COCTaBJIATH, BBIIIOJHATH BPYUHYIO M Ha
KOMIIBIOTEPE HECIIOXHBIC aJI'OPUTMBI C HCIIOJB30BaAHUEM BGTBJ'IGHPIﬁ,

IMUKJIOB X BCIIOMOT'aTCJIbHBIX aJITOPUTMOB IJIA YIIPABJIICHUA UCIIOJIHUTCIIAMUA

3.2

CocTaBisTh W OTJIAXUBATH MPOTPAMMBl, pEAIU3YIOLIUE THUIIOBBIE
ITOPUTMBI 00PaOOTKU YHCIOBBIX MOCIEIOBATEILHOCTEH MM OJHOMEPHBIX
YHUCIIOBBIX MAacCHBOB (IIOMCK MAaKCUMyMOB, MHHHMMYMOB, CYMMbl WJIH
KOJIMYECTBA AJIEMEHTOB C 33aJJaHHBIMU CBOWCTBAaMHU) Ha OJHOM M3 SI3BIKOB
nporpammupoBanus (Python, C++, Ilackanp, Java, C#, IlIkonbHbIH

AnropuTMHYECKHI SI3BIK)

ITo Teme ((HH(bOpMaHHOHHbIe TCXHOJIOTHHN»

4.1

Br16upath crioco0 npejcTaBieHus JaHHBIX B COOTBETCTBUU C IMOCTABICHHOM
3ajaued (TabmuIbl, CcXeMbl, rpadUKH, IUarpaMMmbl) C HCIOJb30BAHHUEM

COOTBCTCTBYIOIIHUX ITPOI'PAMMHBIX CPCIACTB O6pa6OTKI/I JaHHBIX

4.2

Hcnonp3oBaTh QJICKTPOHHBIC Ta6J'II/II_U>I JJIA O6pa6OTKI/I, aHajim3a H
BU3YyAJIU3allU YUCIIOBBIX JAHHBIX, B TOM YHCJIC C BBIACICHUCM AHAIIa30HA

TaOIMLIBI M YIOPSAJOYMBAHUEM (COPTHPOBKOM) €T0 JIEMEHTOB

4.3

Co31aBaTh U NPUMEHATH B IEKTPOHHBIX TaOnuLax GopMyIisl A1 pacyéToB
c HCIIOJIb30BAHUEM BCTPOEHHBIX apudMeTHIeCKuX GbyHKIMN
(cymMmMHpOBaHHE U MOACYET 3HAUYEHUI, OTBEYAIOUIUX 33/JIaHHOMY YCJIOBHIO,

cpeaHee apI/I(pMeTI/ILICCKOe, INOHMCK MAKCHMMAJIbHOI'O W MHHHUMAJIBHOI'O




3HAUEHUSs), A0COJIIOTHOM, OTHOCUTENIBHOM, CMEIIIaHHOW aJIpecaliu

4.4

Hcmons30BaTh QJICKTPOHHBIC Ta6JII/II_IBI AJId YUCJICHHOI0O MOACIIMPOBAHUSA B

MPOCTHIX 33j7[a4axX U3 Pa3HBIX IPEAMETHBIX 00IacTeit




IMPOBEPAEMBIE 2JIEMEHTBI COAEP KAHUSA

7 KJIACC

Kox

HpOBepﬂeMLIﬁ JIEMECHT COACPKAaHUA

1

Hudposas rpaMOTHOCTH

1.1

Kommnbiorep — yHUBepcallbHOE BBIYMCIUTENBHOE YCTPOMCTBO, paloTaromiee I0
nporpamMe. THIBI  KOMIIBIOTEPOB: MEPCOHATBHBIE  KOMIBIOTEPBL, BCTPOCHHBIC
KOMITBIOTEPBI, CYyITepKOMITbIOTephl. MOOMIbHBIE ycTpoiicTBa. TexHHKa 0€30MacHOCTH U

npaBuiia paboThl HA KOMIbIOTEPE

1.2

OcHOBHBIE KOMITOHEHTHI KOMIIbIOTEpa U MX Ha3HaueHwue. [Iporeccop. OmnepaTuBHas u
JIOJITOBPEMEHHAsI TaMATh. YCTpOWCTBa BBOJA M BbIBOJIA. CEHCOPHBIA BBOJI, JAaTYUKU

MOOMJIBHBIX YCTPONCTB, CpeACcTBa OMOMETPUYECKON ayTeHTHU(PUKALIUU

1.3

Hctopusi pa3Buthsi KOMIBIOTEPOB U TporpamMmHOTO obOecrieueHus. [lokoneHus
KOMITIbI0TepOB. COBpEMEHHBIE TEHICHIINH Pa3BUTHS KOMIbIOTEPOB. CylnepKOMIBIOTEPHI.
[Tapannensuble  BbluucieHus. IlepcoHanbHblii  KoMmmbroTep. Ilpomeccop u  ero
XapaKTepUCTUKM  (TaKToOBas  4acToTa, pa3psagHocTh). OmnepaTuBHAas  MaMSTh.
JlonroBpemMeHHass maMsAThb. YCTpoHcTBa BBOJa M BBIBOJA. OOBEM XpaHUMBIX JTAHHBIX
(omepaTuBHas MaMATh KOMIIBIOTEpA, >KECTKUN JUCK W TBEPJAOTEIbHBIH HAKOTHUTEIb,

MOCTOSIHHAS NTaMATh cMapT(doHa) U CKOPOCTh OCTYMA JUIsl pa3TUYHbBIX BUJIOB HOCHUTENIEH

1.4

[Iporpammuoe obecrnieuenue kommbioTepa. IIpukiagHoe mporpamMmHoe obOecredeHHe.
CucremHoe mnporpammHoe obGecrieuenune. Cuctembl mporpammupoBanus. [IpaBoBas
OXpaHa NporpaMM M JaHHBIX. becmiaTHele W YCIOBHO-OECIIaTHBIE MPOTPaAMMBbL.

CBoboaHOE MporpaMMHOE obecrieueHre

1.5

®aiinel 1 manku (katanoru). Tumsl daitoB. CBolicTBa (ailioB. XapaKkTepHbIE pa3Mephl
(baitioB pa3IMYHBIX TUIOB (CTpaHUIlA TEKCTA, SJEKTPOHHAs KHHUTra, poTorpadus, 3anuch

TIECHU, BUICOKJIIUI, TOJTHOMETPAXKHBIN (HUITHM)

1.6

[Ipunnuner nocrpoenus ¢aitnoBeix cucreM. [lomHoe ums daiina (manku, Karaiora).

[TyTh k Qaiiny (manke, KaTauory)

1.7

daiinoBeiii MeHemkep. Pabora ¢ (aiimaMum u manmkamu (Karajgoramu): CO3JIaHHE,
KOMUPOBaHUE, IIepeMelleHue, TeperMEHOBaHNEe U yJaneHue QailioB M Marnok

(xaranoroB). [Touck ¢aiiiaoB cpeacTBaMu ONEPAMOHHON CHCTEMBI

1.8

ApXI/IBaI_[I/IH naHHbBIX. Mcronn30BaHue porpaMmM-apxXmuBaTopoB

1.9

KOMHLIOTepHLIC BHUPYCBI U IPpYyTruc BPpEAOHOCHBIC ITPOTrPaMMBI. HpOFpaMMBI JJISL 3allIUThI

OT BUPYCOB

1.10

O0benunenne kommbioTepoB B ceTb. Cerb HMHTepHer. Beb-cTpanuna, BeO-cailT.

Crpykrypa anpecoB BeO-pecypcoB. bpaysep. [louckoBsie cucremsl. [louck nndpopmanuu




0 KJIFOUEBBIM CJIOBAM U MO M300pakeHuto. J[ocToBepHOCTh HHPOPMAIHH, TTOTYICHHON

n3 NHtepHera

1.11

CoBpeMeHHbIE CEpPBUCHI UHTEPHET-KOMMYHUKALIUH

1.12

CerteBoii 3THKET, 6a30BbIe HOPMBI HH(POPMALIMOHHOM 3TUKU U TpaBa Mpu paboTe B CETH

Wurepuer. Crparerun 6e3onacHoro noseaeHus B UuTepHere

TeopeTnueckue 0CHOBbI HHPOPMATUKU

2.1

Wudopmanmst — 0HO W3 OCHOBHBIX HMOHSATHI COBpeMEHHOU Hayku. MHpopmamums kax
CBEJICHUS, IPEJHA3HAYCHHBIC JJIS1 BOCTIPUATHS YEIOBEKOM, U HH(POPMAIUs KaK JaHHBIC,

KOTOpbIE MOTYT ObITh 00pabOTaHbl aBTOMAaTU3UPOBAHHOM cHCTEMOM

2.2

JIMCKpEeTHOCTh JaHHBIX. BO3MOKHOCTH ONKCaHUsl HEMIPEPHIBHBIX 0OBEKTOB U MPOIIECCOB
C TOMOIIBIO JUCKPETHBIX JaHHbIX. HHpopmalnroHHBIE mpolecchl — MPOLECCHI,

CBSI3aHHBIE C XpaHEHUEM, IPe0Opa30BaHUEM U Nepelauei JaHHBIX

2.3

CumBon. Andasutr. MomHuocts andasuta. PazHooOpaszue s3bIKOB U ayipaBUTOB.
EcrectBenHble u (hopMaibHBIE S3BIKH. AN(aBUT TEKCTOB HA PYCCKOM SI3bIKE. J[BOWYHBIN
andasur. KommuecTBo BCEBO3MOXKHBIX CJIOB (KOJOBBIX KOMOMHaIuil) (pukcupoBaHHOMN
JUIMHBL B JBoM4HOM andasute. [IpeoOpasoBanue mroboro andaButa K JABOUYHOMY.
KonmdectBo pa3nuuHbBIX CJOB (PUKCHPOBAHHOW MJMHBI B aidaBUTE OMpPENEIEHHON

MOIITHOCTH
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KonupoBanue cHMBOJIOB OJHOTO ajidaBUTa C IMOMOIIBIO KOJOBBIX CJIOB B JPYrOM

andaBuTe, KOJI0Bask TaOINIIA, TIEKOTUPOBAHUE

2.5

Z[BOI/ILIHHﬁ KOJ. HpeﬂCTaBHCHI/IC JaHHBIX B KOMIIBIOTEPE KaK TEKCTOB B JBOHMYHOM

andasure

2.6

Nudopmanmonnbii 00béM JgaHHBIX. BUT — MUHUManTbHAs €IMHHMIIA KOJUMYECTBA

nH(popManuu — ABOMYHBIN pa3psia. bailt, kunobaiiT, MmerabanT, rurabaiT

2.7

CkopocTh mepenauyd JaHHBIX. EJIWHUIBI CKOPOCTH TIepelaydd JaHHBIX. VIckakeHwue

nHbopMaLUK IPH Nepeade

2.8

KonupoBanue texcroB. PaBHoMepHbiii koia. HepaBHomepnsiii kon. Konuposka ASCII.
BocbmubOutHbie komupoBku. Ilonsatue o xoaupoBkax UNICODE. lexoaupoBanue
COOOIIEHUH C  HCIOJB30BAHMEM  PABHOMEPHOTO W HEPAaBHOMEPHOTO  KOJa.

WNudopmanroHHblii 00bEM TekcTa

2.9

OOmiee mpenacraBieHHe O IU(PPOBOM NPEICTABICHUU ayAHOBU3YAJIbHBIX U JPYTUX
HenpepelBHBIX JaHHbIX. Koauposanue ngera. llBetoBsle Moxenu. Mogpens RGB.

I'my6buna koaupoanus. [Tanurpa

2.10

PaCTpOBOC n BCKTOPHOC MNpEaACTaBJICHUC I/1306pa)i(eHI/II71. ITukcens. OI_ICHKa

MH(POPMAIIMOHHOTO 00bEMA rpadUUecKUX JaHHBIX JJIS pAaCTPOBOTO M300paKEHUS

2.11

KO,I[I/IpOBaHI/IC 3BYKa. P%p}II[HOCTB U 4Y9aCTOTa AUCKPCTU3AllUU. KonnuecTtBo kaHaaoB




3anucu. OneHKa KOJIMYECTBEHHBIX IapaMETPOB, CBS3aHHBIX C TMPEJICTABICHUEM W
XpaHEHUEM 3BYKOBBIX (hailioB
3 NudopmanroHHbIe TEXHOJIOTUN
31 TexcToBBIE TOKYMEHTHI U UX CTPYKTYPHBIC 3JIEMEHTHI (CTpaHuIla, ab3all, CTpOoKa, CIO0BO,
' CHUMBOJI)
32 TekcToBBIN MPOIECCOP — UHCTPYMEHT CO3JaHUS, PEAAKTUPOBAHUS U (HOPMATHPOBAHUS
' TekcToB. [IpaBuna Habopa TekcTta
PenaktupoBanue tekcra. CpoiictBa cuMBouioB. lpudt. Tunsl mpudros (pydnensle, ¢
13 3aceukamu, MoHomupuHHbe). [lomyxupHoe U KypcuBHoe Haueptanue. CBOMCTBa
' ab3ameB: TrpaHMIbl, a03allHBI OTCTyN, UWHTEpBajl, BbIpaBHUBaHHE. CTHiEBOE
(dbopmarupoBaHue
14 CrpykTypupoBanue MHGOpPMAIIUU C TOMOIIBIO CIIUCKOB W TaOmuIl. MHOTOYpOBHEBBIE
. cnucku. Jlob6aBieHnue Tabnnil B TEKCTOBBIE JJOKYMEHTHI
iy BceraBka m3o0paxkeHuil B TEKCTOBbIE JOKyMEHThl. OOTekaHHe H300pa)KEHUIl TEKCTOM.
' BxroueHue B TEKCTOBBINM JOKYMEHT Auarpamm u GopMyt
36 [TapameTpsl cTpanwuIlpl, HymMepamnus crpaHuil. /J[oO6aBieHne B TOKYMEHT KOJOHTHTYJIOB,
' CCBIJIOK
IIpoBepka mnpaBonucanus. PaccraHoBka mnepeHOcOB. ['0I0COBOM BBOJ  TEKCTA.
3.7 | OnTtuueckoe pacno3HaBaHue Tekcra. KommbroTepHbiil mepeBon. Hcmosb3oBaHue
cepBuCcOB ceTu MHTepHET Ayt 00pabOTKH TeKCTa
18 3HakoMCTBO ¢ rpaduueckumu penakropamu. Pactposblie pucynku. Mcmnonb3oBanue
' rpaduyecKkux NPUMUTHBOB
Oneparyu pe1akTHpOBaHus TpaPuuecKuX 00BEKTOB, B TOM 4yHciie U(poBbIX hoTorpadmii:
3.9 | u3MeHeHue pasMepa, oOpe3ka, MOBOPOT, OTpakeHHe, paboTa ¢ 00nacTsIMu (BbIIENCHUE,
KOIMPOBaHUE, 3aJIMBKA [IBETOM ), KOPPEKIIMS 1IBETA, SIPKOCTH U KOHTPACTHOCTH
Bextopnas rpaduxa. Co3naHue BEKTOPHBIX PHCYHKOB BCTPOCHHBIMU CPEICTBAMU
3.10 | TexcTOBOrO MpoIECCOpa WK JPYTUX MPorpamm (MpuiiokeHuii). JJo6aBieHne BEKTOPHBIX
PUCYHKOB B IOKyMEHTBI
111 [ToarotoBka MynbTUMeNUUHBIX mpe3eHTanuil. Crnaiia. JloOaBneHue Ha criaiif TeKCTa U
' n3o0paxenuii. Pabora ¢ HECKONBKUMHU claiiaMu
3.12 | doGaBieHue Ha Claif]] ayAMOBU3YAIbHBIX TaHHBIX. AHUManus. [ unepcchuiku
8 KVIACC
Kon ITpoBepsieMblii 3JIEMEHT COACPKAHUS
1 TeopeTudeckre 0CHOBBI HHPOPMATHUKU




1.1

Heno3uimonHble ¥ TO3WIMOHHBIE CUCTeMbl cuucieHus. Aundasur. OcHoBaHue.
Pazépuyras ¢opma 3anmcu uucna. llepeBoq B JECATHYHYIO CHCTEMY 4YHCET,

3alMMCAHHBIX B APYTUX CUCTEMAX CHHUCIICHHUA

1.2

PumMmckag cucrema cumcieHus

1.3

JBonuHas cuctema cuucinenus. IlepeBon nensix uucen B mpenenax ot 0 go 1024 B
JIBOMYHYIO CHUCTEMY cUHCIeHHs. BocbMmepuuHas cucrema cumcienus. IlepeBon uucen
U3 BOCBMEPUYHOW CHCTEMBl B JBOWYHYIO M JIECATUYHYIO CHCTEMBI H OOpaTHO.
HlectHaanaTepuynas cucreMa cuucieHus. llepeBon umcen W3 mecTHAANATEPUIHON

CHUCTCMBbI B IBOMYHYIO, BOCBMCPHYHYIO U JCCATUIHYIO CUCTEMBI U O6paTHO

1.4

Apudmernueckue onepanuu B ABOUYHON CUCTEME CUMCIICHUS

1.5

Jlormueckue BbICKa3bIBaHMs. Jlornueckue 3HaYeHMs! BbICKA3bIBaHUI. DJeMEHTapHbIE U
COCTaBHbIE BbICKa3bIBaHUs. Jlornueckue omepauuu: «u» (KOHBIOHKIMS, JOTUYECKOE
YMHOKEHUE), <«UJIu» (IAU3bIOHKIUS, JIOTHYECKOE CII0KEHHE), «HE» (JOTHYecKoe
otpuitanue). [lpuwopurer sormueckux omepanmii. OmnpeneneHrue UCTUHHOCTH
COCTABHOT'O BBICKA3bIBaHUS NIPU U3BECTHBIX 3HAUEHUSX MCTUHHOCTHU BXOJSIIUX B HETO

OJICEMCHTApPHBIX BBICKa3bIBaHHI

1.6

Jlornueckue BoipaxkeHus. [IpaBuiia 3amucy jJoruueckux BeipakeHui. [loctpoenue Tabmmi

HUCTHHHOCTH JIOTHYCCKUX BBIpa)KeHI/Iﬁ

1.7

Jlormueckue 37aeMeHTHl. 3HAKOMCTBO C JIOTHYESCKMMH OCHOBAMH KOMIIBIOTEpaA

ANTOpUTMBI U IPOTrPAMMHPOBAHHE

2.1

IlonsaTue aJIropuTMma. HUcnonmautenu AJITOPUTMOB. AJIFOpI/ITM KaK IlIaH YIIpaBJICHHUA

HUCIIOJIHUTECIIEM

2.2

CgpoiictBa anroputMa. CrocoObl 3anKcH aaropuTMa (CIOBECHBIHM, B BUAE OJOK-CXEMBI,

porpaMmma)

2.3

AnropuTMHUUYECKUE KOHCTPYKIMU. KoHCTpyKIUs «ciienoBanue». JIMHEHHBIN alropuTM.
OrpaHM4eHHOCTh  JIMHEMHBIX  AJITOPUTMOB:  HEBO3MOXXHOCTb  IPELYCMOTPETH

3aBUCHUMOCTB IMOCJICA0BATCIIbHOCTH BBIIIOJIHACMBIX HeﬁCTBHﬁ OT UCXOAHBIX JAHHBIX
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KOHCTPYKL[I/IH «BCTBJICHUC»: IIOJIHAsd1 MW  HCIIOJIHasA (I)OpMLI. Bemmonnenue wu
HCBBIIIOJIHCHUE YCIIOBHSA (I/ICTI/IHHOCTB H JIOXKHOCTD BLICKaSLIBaHI/IH). HpOCTHe u

COCTaBHBIC YCIIOBUSA

2.5

KOHCTp}’KI_[I/IH «(IMOBTOPCHHUEC»: HUKIIbI C 3aJaHHBIM YHUCJIOM HOBTOpCHHﬁ, C YCJIOBUEM

BBITIOJIHCHUS, C nepeMeHHoﬁ OUKJIa

2.6

Pa3pa60TI<a AJIA (I)OpMaJ'IBHOFO HCIIOJIHUTCIIA aJIrTOPUTMA, NPUBOIAIICTO K Tpe6yeMOMy
PE3YyIbTaTy IIPpHU KOHKPCTHBIX UCXOJHBIX TAHHBIX. Pa3pa60TKa HECJIOXHBIX aJITOPUTMOB
C HCHOJb30BAaHMEM IMKIOB M BETBICHUM A YIIPpaBJICHUA (pOpMaJ'ILHLIMI/I

HUCITOJIHUTCIISAMMU. Brinonsenue AJITOPUTMOB BPpYYHYIO u Ha KOMIIBIOTEPE.




CHHTaKCHYECKHUE U JTJOTHUEeCKue omnOKu. OTKa3bl

2.7

A3pixk mporpammupoBanus (Python, C++, Java, C#, IlIkoyibHBII ANTOpUTMHYECKUN
A3pik). CuctemMa mOPOrpaMMHUPOBAHMS: PENAKTOP TEKCTa MPOTPaMM, TPAHCIATOP,

OTJIaJ4UK

2.8

HepeMeHHaﬂ: THII, UMs1, BHAYCHUC. HGJIBIG, BCHICCTBCHHLIC U CUMBOJILHBIC IICPEMCHHEIC

2.9

Oneparop npucBavBaHusa. Apu(pMETUUECKHE BBIPAKEHUS U MOPSIOK MX BBIYMCICHUS.
Onepanyy ¢ LEIbIMU YHUCIAMH: LEIOYUCICHHOE [EICHHE, OCTaTOK OT JEJICHUs.

HpOBepKa ACITIUMOCTH OJJTHOTO LEJIOTO YHCJiia Ha IPYyroc

2.10

BerBnenusi. CocTaBHble YCIOBHS (3alMCh JIOTUYECKUX BBIPAXEHUH Ha H3ydaeMoOM
sI3bIKE MporpaMMupoBanusi). HaxoxxaeHne MUHUMyMa U MakCUMyMa M3 JBYX, TpEX U

LIGTI;IpéX yncell. Pemenue KBaJApaTHOT'O YpPaBHCHUA, UMCIOIICTO BEIICCTBCHHBIC KOPHU

2.11

HI/IaHOFOBafl OoTJIagKa IporpaMm: IMOIAaroBOo€ BBIIIOJHCHUC, IIPOCMOTP 3HAYCHHUU

BCJINYNH, OTJ'I&)IO‘—IHBIﬁ BBIBO/I, BLI60p TOYKH OCTAaHOBA

2.12

Huxn ¢ ycmoBuem. Anroput™m EBkimma st HaxoXIeHHUS HaWOOJIBIIEro OOIIero
JENUTENST JIBYX HATypallbHBIX YwWceln. Pa3OWeHue 3amucu HATypaJlbHOTO 4YHCIA B

MO3UIIMOHHOW CHCTEME C OCHOBAaHMEM, MEHBIIMM WM paBHbIM 10, Ha OTHENbHBIC

ugpsl

2.13

[ukn ¢ nmepeMeHHOW. AJNTOPUTMBI MPOBEPKH ACIMMOCTH OJHOTO IIEJOr0 4Yucia Ha

Ipyroe, MpOBEPKH HATYPAILHOTO YUCIIA HAa TPOCTOTY

2.14

OO6paboTka CHUMBOJBHBIX JaHHBIX. CHUMBOJBHBIE (CTPOKOBBIE) TIEPEMEHHBIC.
[MocumBosibHas 00paboTka cTpok. [1ogCUET YacTOTHI TOSBICHUS CHMBOJIA B CTPOKE.

Bcerpoennbie hyHKIMU 1151 00pabOTKH CTPOK

2.15

OnpeneneHHe BO3MOJXXHBIX PE3YyIbTaTOB pa6OTBI aJiropuTMa IpH1 3alaHHOM MHOKECTBEC
BXOJHBIX JOaHHBIX, OIPCACICHUE BO3MOXHBIX BXOJHBIX JAaHHBIX, MIPHBOJAIIUX K

JTAHHOMY pe3yJIbTaTy

9 KJIACC

Kox

IIpoBepsieMblii 3JIEeMEHT COIepKAHUS

1

Hudposas rpaMoTHOCTH

1.1

I'moGanbHast cetb Mutepner. IP-anpeca yzno. CereBoe XpaHeHHe AaHHBIX. MeTojibl
UHMBUAYaJIbHOTO U KOJUIEKTUBHOTO pa3MelleHus HOBOM MH(popmaiu B VHTepHere.

bonpmme nanabie (I/IHTepHeT—)IaHHBIe, B 4aCTHOCTHU JAHHBIC COIIMATIbHBIX CCT eﬁ)

1.2

Ilonsstue 00  uHQopManMoOHHONW  Ge30macHOCTH.  YTpo3bl  MH(POPMALMOHHON
0e30MacHOCTH MpH paboTe B TIJIOOANBHON CETH W METOJbl MPOTHBOJCHCTBUS HUM.
IIpaBuna Oe3omacHoi ayreHTH(UKaUuU. 3amMrTa JUYHOM HHPOpPMAIUM B CETH

I/IHTepHeT. bezomacHbie CTPATCTu NOBCIACHUA B CCTHU I/IHTepHCT. HpezlynpexcﬂeHI/Ie




BOBJICYCHHUS B JICCTPYKTUBHBIE M KpPUMHHAJIbHbIE (DOPMBI CETEBOM AKTUBHOCTH

(xubepOymunHr, GUIIUHT U ApyTrUe GOpPMBI)

1.3

Bunpl nestensHocTH B MHTepHETE. IHTEpHET-CEPBUCH: KOMMYHHKAIIMOHHBIE CEPBUCHI
(mouroBas ciyx0a, BHICO-KOH(PEPEHII-CBA3b U JAPYIHE), CIPAaBOYHBIEC CIYKOBI (KapThl,
pacrucaHusi W JApPYTHe), MOWCKOBBIE CITYyXKObI, CIYXKObl OOHOBIIEHHS IPOTPAMMHOTO
obecrieuennss M Apyrue ciayxObl. CepBHCHl TOCYIapCTBEHHBIX ycnyr. OOiavHbIe
XpaHuiuina naHHbix. CpeacTBa COBMECTHOM pa3pabOTKH JOKYMEHTOB (OHJIAMH-O(HCHI).
[IporpammuOe obecrieueHre Kak BeO-CEpBHC: OHJIAHOBBIE TEKCTOBBIE M TpadUUecKue

penaKTophl, Cpeabl pazpaboTKH MPOTpaMM

TeopeTnueckne 0CHOBbI HHPOPMATUKU

2.1

Mogenb. 3amaun, pemaeMbie ¢ MOMOIIbI0 MoaenupoBanus. Kinaccudukanuu moaene.
MarepuanbHbie (HaTypHbIe) U HHGOPMAIIMOHHBIE MOAeNU. HenpeprIBHBIC U JUCKPETHBIE
monenu. Mmurtanmonusle mMoaenu. Mrpossie mMonenu. OleHKa COOTBETCTBUSA MOJIETH

MOJIETUPYEMOMY OOBEKTY U LIEJISIM MOJICITMPOBAHUS

2.2

Tabnuunbie moaenu. Tabauia kak NpecTaBIeHNe OTHOIICHUS

2.3

basel nannbix. OTO0Op B TaO/NMIIE CTPOK, YIOBIETBOPSIONINX 3aJAHHOMY YCIOBHUIO
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I'pad. Bepmmna, pebpo, myts. OpHEHTHpOBAHHBIE M HEOPHUEHTHPOBAHHBIC Tpadbl.
Jlnuna (Bec) pebpa. BecoBas marpuina rpada. JlnmuHa myTn Mexay BepminHamu Tpada.
[Touck ontumaneHoTO TIyTH B rpade. HavanpHas BepmmHa (MCTOYHHMK) U KOHEUYHAs
BeplIMHa (CTOK) B OpHUEHTHUPOBaHHOM Tpade. BrluucieHue koaudecTBa IyTeH B

HaIpaBJIEHHOM allUKJINYECKOM Irpade

2.5

HepeBo. Kopenb, Bepmmna (y3en), JMcT, pebpo (myra) aepeBa. Bwicota mepesa.
[MomnepeBo. Ilpumepsl ucnonb30BaHUs JepeBbeB. llepeOGop BapuaHTOB € MOMOIIBIO

nepena

2.6

[TonsiTe MaremaTuyeckoil Moaenu. 3a1a4yu, penraeMble ¢ MOMOIIbI0 MaTeMaTHYECKOTO
(KOoMIBIOTEPHOTO) MojenupoBaHus. OTiIMYue MaTeMaTHYeCKOW MOJENd OT HaTypHOM

MOACIIN U OT CJIOBCCHOTI'O (J'II/ITCpaTypHOFO) OITMCaHMs 00BEKTa

2.7

OTansl KOMIIBXOTCPHOI'O MOACIUPOBAHUS: IIOCTAaHOBKa 3aJa4u, INOCTPOCHUC
MaTeMaTHUYECKOM MOACIIH, IIpOorpaMMHas pcajin3alusd, TCCTUPOBAHUC, IIPOBCIACHUC

KOMIIBKIOTCPHOI'O 3KCIICPUMCEHTA, aHAJIN3 €ro pe€3yJIbTaTOB, YTOUHCHHUEC MOACIIN

AJTOPUTMBI M TPOTPaMMHUPOBAHUE

3.1

Pa3buenne 3agadyd Ha I1oA3aJayvu. CocraBnenue AITOPUTMOB U TIIpOorpamMm ¢
HCIIOJIb30BAHHUEM BeTBJ'IeHHfI, [UKJIOB U BCIOMOT'AaTCIIbHBIX aJITOPUTMOB JIS1 YIIPABJICHU A

HUCIIOJIHUTECJICM HUJIN APYTUMH UCHIOJTHUTCIISIMU

3.2

Tabnu4yHbIC BEIMUMHBI (MaCCI/IBH). OI[HOMepHBIe maccuBEl. COCTaBJICHHE H OTlIagKa

nporpamMm, peCaJiM3yromux TUIIOBBIC aAJIT'OPUTMBIL o6pa60T1<1/1 OIHOMCPHBIX YHCJIIOBBIX




MacCUBOB, Ha OJTHOM U3 SI3bIKOB nporpammupoBanus (Python, C++, Iackans, Java, C#,
[xonbHBIA ANTOpUTMUYECKUN SI3bIK): 3alOJHEHHWE YMCIOBOTO MAacCHUBA CIIy4alHBIMU
YHCIIaMH, B COOTBETCTBHU C (POPMYIOW WM IMyTEM BBOJAA YMCEN, HAXOXKICHHE CYMMBI
9JIECMEHTOB MAacCCHBAa, JHHEHHBINA IIOMCK 3aJaHHOrO 3HAYCHHUS B MAaCCHBE, MOACYET
JJIEMEHTOB  MAacCHUBA, YJOBJICTBOPSIONIMX  33JaHHOMY  YCJIOBHIO, HAaXOXJICHUE

MUHHMAaJIbHOTO (MaKCUMaJIbHOI0) 3JieMeHTa MaccuBa. CopTUpOBKa MaccuBa
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OOpaboTka IOTOKA JaHHBIX: BBIYMCIEHUE KOJMYECTBA, CYMMBI, CpPEIHETO
apu(METHYECKOTO, MHUHUMAIBbHOTO W  MAaKCUMaJIbHOTO 3HAYCHHS  DJIEMEHTOB

MMOCICAOBATCIIBHOCTH, YAOBJIICTBOPAIOIINX 3aIaAHHOMY YCIIOBHUIO

3.4

VYupasnenue. Curnan. O0parHas cBsi3b. [logydueHne curaaisoB oT HUQPPOBBIX AATYNKOB
(kxacaHusi, paccTOSIHUS, CBETa, 3ByKa U JApyroro). IlpuMepsl MCnosib30BaHUs MPUHIUIA
00paTHOM CBSI3U B CUCTEMaxX YIPaBJIEHUS TEXHUUYECKHMMH YCTPOMCTBAMM, B TOM YHCIIE B
poboTtorexHuke. IlpuMepsl poOOTHU3MPOBAHHBIX CHUCTEM (cHCTeMa  YIpaBJIEHUS
IBUKEHHEM B  TPAHCIHOPTHOM  CHUCTEME, CBapo4Has  JIMHUS ~ aBTO3aBO/Ja,
aBTOMAaTH3UPOBAHHOE  YIPABJIEHHWE OTOIUIEHHEM  JIOMa, AaBTOHOMHAas CHCTeMa

yIpaBiIeHUs! TPAHCIOPTHBIM CPEICTBOM U JIPYTHUE CUCTEMBI)

NudopmanroHHbie TEXHOJIOTUN

4.1

[TonsTre 06 3MeKTPOHHBIX TaOMUIIaX. THUIBI TaHHBIX B STYEHKAX dJIEKTPOHHOUN TaOIUIIBI.
PenaktupoBanne u dopmarupoBanue Tabmauil. BcTpoeHHble (GYHKIIMU IJIs TOMCKA
MaKCHUMyMa, MUHUMYMa, CYMMBI U cpeHero apupmerndeckoro. CopTUpoBKa JaHHBIX B
BbIZIeNIeHHOM Juana3oHe. [loctpoenue nauarpamm (rucrorpamma, Kpyrosasi Iuarpamma,

ToueyHas auarpamma). Beibop tumna quarpammbl

4.2

[IpeoOpazoBanue Qopmyn mnpu KomnupoBaHud. OTHOcCHUTENbHas, aOCOJIIOTHAsA U

CMCUIaHHas aapecalus

4.3

VciaoBHBIE BBIYMCICHHSA B SJICKTPOHHBIX Ta6n1/1uax. CYMMI/IpOBaHI/IC U MOJCUET
3Ha‘leHHI>i, OTBCHAIONIUX 3aJaHHOMY YCJIIOBHIO. O6pa60TKa OOIBIINX Ha60pOB JaHHBbIX.

Yucnennoe MOACIIUPOBAHUC B DJICKTPOHHBIX Ta6n1/1uax

4.4

Ponp nHOpMalIMOHHBIX TEXHOJIOTHI B Pa3BUTHUH SKOHOMHUKH MHUpPa, CTPAHbI, PETUOHA.
OtkpsiThie 0Opa3zoBarenbHble pecypchl. [Ipodeccuu, cBszanHble ¢ UHOOPMATHKOW U
MH(POPMAIIMOHHBIMM ~ TEXHOJOTMSIMU:  BeO-Iu3aifHep, NPOrpaMMUCT, pa3pabOTUMK
MOOWJIBHBIX TNPUJIOKEHUH, TECTUPOBILMK, ApXUTEKTOpP MPOrpPaMMHOI0O obecredeHus,

CIICUAIMCT 10 aHAJIN3y JaHHBIX, CHUCTEMHBIN AIMUHUCTPATOP




IMPOBEPAEMBIE HA OI'D 11O HHOOPMATUKE TPEBOBAHUA K PE3YJIBTATAM
OCBOEHHS OCHOBHOM OBPA30OBATEJIBbHOM MPOT'PAMMBI OCHOBHOI'O
OBHIEI'O OBPA3OBAHUA

Kon
NpoBePsSIEMOro
TpeOOBaHMS

IIpoBepsiemble TpeOOBaHUS K MPEAMETHBIM pe3yJbTaTaM 06a30BOro
YPOBHSI 0CBOEHHSI OCHOBHOIi 00pa30BaTe/IbHOIi MPOrpaMMbl OCHOBHOI'0
o0miero oopazoBanusi Ha ocHoBe PI'OC

1

3HaTh (IOHUMATBD)

1.1

Brnanenne OCHOBHBIMHM TOHSATHSIMH: MH(OpMAIMs, repenada, XpaHeHUE U
0o0paboTka HHpOpPMAIUM, AITOPUTM, MOJEIb, HU(GPOBONH MPOIYKT U HX

HCIIOJIb30BAHUEC MJIA PCIICHUS y‘-Ie6HI)IX W IPaKTUYCCKHUX 3aaa4

1.2

BJ'IaI[eHI/Ie MOHATUAMM: BBICKA3bIBAHUE, JIOTHYCCKad OICpanus, JOTUICCKOC

BBIpaKEHUE

Ymers

2.1

YMeHue onepupoBaTh €AMHULIAMU U3MEPEHUST THPOPMAITMOHHOTO 00BbEMaA U

CKOPOCTH TepeIavur TaHHBIX

2.2

YMeHue 3anucbiBaTh U CpaBHUBATH Leibie yucia oT 0 1o 1024 B paznmuyHbIx
MO3UIMOHHBIX CHCTEMaX CUHCIICHHS C OCHOBAHUAMH 2, 8, 16, BBIIIOJHATH

apudmeTryecKue onepauy HaJ HUIMH

2.3

YMeHue KoaupoBaTh U AEKOIUPOBATh COOOIICHUS MO 33JaHHBIM MIPaBUIIaM;
MMOHMMAaHHE OCHOBHBIX MPHUHIIUIIOB KOJWPOBAHUSA MHQOPMAIMKN PA3IUYHON

IPUPOJIbI: TEKCTOBOH, rpaduueckoi, ayauo
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VYMenne 3anmchIBaTh  JIOTHUYECKHE BBIPAXKCHUA C  HCIOJIb30BAHHEM
JAU3BIOHKIMHY, KOHBIOHKOHMKW W OTpULAHUA, OIPEACIATh HNCTUHHOCTDH
JJOTHYCCKUX BBIpa)KeHPIfI, €CJIM U3BCCTHbI 3HAYCHUA MCTHHHOCTHU BXOJAIIUX
B HETO NEPEMCHHBIX, CTPOHTH Ta6J'II/ILIBI HCTUHHOCTH JId JIOTHYCCKUX
BLIpa)I(eHHfI; 3aIUCBbIBATL JIOTUYCCKUC BBIPAKCHHUA Ha HU3YYACMOM A3BIKC

IPOrPaMMHUPOBAHUS

2.5

YMeHHe COCTaBIIATh, BBINOJHATh BPYYHYIO U Ha KOMIIBIOTEPE HECIOKHbIE
QITOPUTMBI IS ynpaBiieHus: ucnonnutensmu (Yepenamika, YepTExXHUK U
Ipyrue); co3laBaTh M OTI&XHBaTh MPOrpaMMbl Ha OJHOM U3 SI3BIKOB
nporpammupoBanust (Python, C++, Ilackanb, Java, C#, IlkonbHbIii
AnroputMuueckuit  SI3bIK), pealu3yIolIMe  HECIOXHbIE  aITOPUTMBI
00pabOTKM YHCIIOBBIX JAaHHBIX C HCIOJIb30BAaHHEM IIMKIOB U BETBIICHUM;
yMeHHE pa30uBaTh 3aJayd Ha IM0J33/la4M, HWCIOJIb30BaTh KOHCTAHTHI,
MEPEMEHHbIE M BBIPAXXEHHS] PA3JIMUYHBIX THUIOB (YUCIOBBIX, JIOTUYECKHUX,

CI/IMBOJ'ILHLIX); AHAJIU3UPOBATH HpCIlJ'IO)KCHHHﬁ AJITOPUTM, OIPCACIIATD,




Kakue¢ pe3yjibTaTbl BO3MOXHBI IIpHA 3aJdaHHOM MHOXCCTBC HCXOJHBIX

3HAYEHUI

2.6

YMeHue 3anucarb Ha M3y4aeéMOM A3bIKE IIPOIPaMMUPOBAHUS aJITOPUTMBI
IPOBEPKH JACAMMOCTH OJHOIO LEJIOr0 4Yuciaa Ha JApYyroe, IHIPOBEPKH
HATYpaJIBHOTO 4YHCIa Ha NPOCTOTY, BBIIENEHUS LU(GP U3 HATYpaIbHOTO
yyciia, IHOUCK  MAaKCUMyMOB,  MHMHMMYMOB, CyMMbl  YHCIJIOBOM

IMOCICA0BAaTCIBHOCTHU

2.7

Biianenue yMmeHMEM OpPHUEHTHpPOBATbCS B HEPAPXUYECKOM CTPYKTYpE
(daiimoBoit cucteMbl, paboTaTh C (HaWJIOBOM CHCTEMOW TMEPCOHAIBHOTO
KOMIIBIOTEpPA C HCMOJB30BAaHUEM Tpaduueckoro uHTEepdeiica, a MMEHHO:
CO3/1aBaTh, KOMHPOBATH, II€PEMEIIATh, IEPEUMEHOBHIBATh, YAAIATH U

apXUBHUPOBATH (pailyibl U KaTaJIOTH

2.8

B.]'Ia)IeHI/Ie YMCHHUAMU W HaBBIKAMH HCIOJIb30BaHUA I/IHCbOpMaIII/IOHHI)IX n
KOMMYHHKAIIUOHHBIX TEXHOJOTHI AJId TIOMCKa, XpaHCHUA, O6pa6OTKI/I n

nepelauy ¥ aHaln3a pa3In4yHbIX BUJIOB HHPOPMAIUH

2.9

YMeHne BBIOMpATh CHOCOO TMPEACTaBICHUS NAaHHBIX B COOTBETCTBHH C
MOCTaBJIEHHON 3amadeid (TaONUIBl, CXEMbI, TpapuKd, IUATPAMMBI) C
HCIOJIb30BAHUEM COOTBETCTBYIOLUIUX IPOTPAMMHBIX CPEICTB 00pabOTKH

MaHHBIX

2.10

YMmenue ¢opmanu3oBaTh U CTPYKTYPHUpPOBaTh HH(OPMALNIO, HCIOIb3YS
AIIEKTPOHHBIC TAOIHIIBI TSI 0OpabOTKH, aHAJIM3a ¥ BU3YAIM3AIlUH YUCIIOBBIX
JaHHBIX, B TOM 4HCIE C BbIJCJICHHEM Juana3oHa TaOMuIbl |
yIOPSAOYMBAHUEM (COPTUPOBKON) €ro 3JIEMEHTOB; YMEHHE IMPUMEHSTHh B
ANEKTPOHHBIX Tabnumax ¢GopMynbl A pacy€ToB C HCIOJIb30BAHHEM
BCTPOCHHBIX  (YHKIMHA, aOCONIOTHOW, OTHOCHTEIIbHOW, CMEIIaHHOMN
aZipecallivi; HKCIOJIb30BaTh JJIGKTPOHHBIE TAOMHMIBI JUISI YHUCICHHOTO

MOACIIUPOBAHUSA B IIPOCTHIX 3a/ladaXx U3 PAa3HBIX IIPEAMCETHBIX obnacrei




IHEPEYEHD 2JIEMEHTOB COJAEPKAHMUS, IPOBEPAEMBIX HA OI'D ITO

NH®OPMATHUKE

Kox

HpOBepﬂeMblﬁ JIEMECHT COACPKAHUA

Hudposas rpaMOTHOCTH

1.1

@aiinel 1 manku (katanoru). [IpuHIMIBI TocTpoeHus (aitnoBeix cuctem. [lomHoe
ums (aitna (manku). Ilyte k ¢aitny (manke). PaboTa ¢ ¢aitnamu u xatamoramu
CPEICTBAaMHU OIEPAllMOHHOW CHUCTEMBI: CO3/IaHUE, KONHMPOBAHUE, IEPEMELICHUE,
NeperMMeHOBaHNe M ynaneHue ¢ainoB M manok (kataynoroB). Tumbl (aiios.
CpoiictBa (aiinoB. daitnoBeiit  menemkep. Ilouck daitmoB  cpencrBamu

OIEPaMOHHOW CHCTEMBI

1.2

O6benunenne KoMIbOTepoB B ceTh. Cerb MHTepHeT. BeO-cTpanuia, BeO-cailT.
Crpykrypa azapecoB BeO-pecypcoB. bpaysep. IlouckoBbie cuctemsl. Ilouck
nHpopMallMd MO KIIOYEBBIM CJIOBaM M MO u300pakeHuo. JloCcTOBEpHOCTH
undopmanuy, noixydeHHoil u3 Murepnera. [P-agpeca y3noB. CereBoe xpaHeHHe

JTAaHHBIX

TeopeTndeckre 0CHOBbI HHPOPMATHKU

2.1

JIucKkpeTHOCTh JaHHBIX. BO3MOXKHOCTH OMUCaHMSI HENPEPHIBHBIX OOBEKTOB U
MIPOLIECCOB C MOMOIIBIO JUCKPETHBIX JAHHBIX.

CumBon. Andasut. MomuocTts andasura. [[Bomunsiii andasut. KommuecTBo
BCEBO3MOXHBIX CJIOB (KOJOBBIX KOMOWHaIWi) (UKCHPOBAHHOW UTMHBI B
nBonyHoM andasurte. IlpeobOpazoBanme moboro andaButa K IBOUYHOMY.
KonudecTBo pa3nnyHbIX cioB (MKCUPOBAHHOM AJIUHBI B ajdaBUTE ONpeaeaEéHHOM!
MOII[HOCTH.

KoaupoBanue cuMBOJIOB 01HOTO alihaBUTa C MOMOIIBIO KOJOBBIX CJIOB B JPYrOM
andasute, KojoBas Tabinuua, JAekogupoBanHue. KoaupoBaHue  TEKCTOB.
PaBaomepnbiii kon. HepaBuomepnsiii koa. KomupoBka ASCII. BocbmuOuTHBIE
koaupoBku. [lonstue o komupoBkax UNICODE. JlekonupoBaHue COOOIICHUN C
UCIOJIb30BAHUEM PABHOMEPHOTO M HEpaBHOMEpPHOro koaa. MHdopmannoHHBIN

00BEM TEKCTa

2.2

Nudopmanmonnsiii 006EM TaHHBIX. BUT — MUHUMaNbHAs €IUHHIIA KOJIWYECTBA
uHbOpMaIllMU — JOBOWYHBIN paspsa. Eaunuibel usmepenus MHGOPMAIMOHHOTO
o0péMma naHHbIX. but, 0alT, kunobalT, MerabaiT, ruradaiir. CKopocTs nepeaayu

TaHHBIX. EMUHUIBI CKOPOCTH Mepeiayn TaHHBIX

2.3

Koauposanue nera. L{eroBsie Mmoaenu. Moaens RGB. I'mybuna koaupoBaHusi.
[Tamutpa.

PaCTpOBOG U BCKTOPHOC MNPCACTABJICHUC I/I306pa)KCHI/II7L ITuxcens. OI_ICHKE[




MH(POPMAIIMOHHOTO 00BbEMA rpaUIeCKUX JTaHHBIX IS pACTPOBOTO N300paKEHHS
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Konuposanue 3Byka. PaspsaHocts M yactora 3anucu. KoymuecTBo KaHaJIOB
3aIlHCH.
OHGHKa KOJIMYCCTBCHHBIX MapaMCTpOB, CBA3AHHBIX C MPCACTABJICHUCM U

XpaHEHUEM 3BYKOBBIX (ailioB

2.5

Heno3unnonneie ¥ MO3WIMOHHBIE CUCTEMBI cuucieHus. Ajndasur. OcHOBaHHUE.
Pa3Bépuyras Qopma 3ammcu uucna. IlepeBon B OECATHUHYIO CHCTEMY YHCE,
3alMCaHHbIX B JPYTUX CUCTEMAX CUMCICHUS.

PumMmckag cucrema cumcieHus

2.6

JBonuHas cuctema cuucienus. [lepeBon nensix uncen B npeaenax ot 0 qo 1024 B
JBOWYHYIO CHCTEMY CUHCIIeHUs. BocbMepudHasi cuctema cuuciieHus. [lepeBon
9ucell U3 BOCBMEPHYHOW CHCTEMBI B JIBOUYHYIO M JICCATHYHYIO CHUCTEMBI U
obparHo. IllectHamnaTepudHas cucTeMa cuHCciIeHHS. [lepeBoa 49wWcen U3
MIECTHAIIATCPUIHON CHCTEMBl B JBOWYHYIO, BOCHBMEPHUHYIO U JICCATHUIHYIO
CUCTEeMBI ¥ 00paTHO. ApudMeTHYeCKHEe OIepallid B JIBOUYHOH CHCTEME

CUHCIICHUA

2.7

Jlormueckme BBICKA3bIBAHUS. Jlormueckue 3HAYCHHUS BBICKA3bIBaHUI.
DJIeMEHTapHble M COCTaBHBIE BbICKa3bIBaHUs. JlOrMyeckue oOmnepamnuu: «u»
(KOHBIOHKITUS, JIOTHYECKOE YMHOXKEHUE), «WIN» (AU3BIOHKIUA, JIOTHYECKOE
CIIOKEHHUE), «HE» (JIorudyeckoe oTpuilaHue). [IpHopuTer JOorndeckux Oomeparyid.
OnpeneneHre KICTUHHOCTA COCTaBHOTO BBICKa3bIBAHUS, €CJIM U3BECTHBI 3HAUCHUS
MCTUHHOCTH BXOJSIIIMX B HEro SJIEMEHTAapHBIX BbICKa3bIBaHWU. Jloruueckue
BeIpakeHUs. [IpaBwma 3amucu jormyeckux BbIpakeHuid. [loctpoeHue TabmIy

HCTHHHOCTH JIOTHYCCKHUX BI)Ipa)KeHI/Iﬁ

2.8

Jlormueckue 3jaeMeHThl. 3HAKOMCTBO C JIOTHYECKMMH OCHOBaMH KOMIIBIOTEpA

2.9

HerepLIBHLIe H  JUCKPCTHBIC MOJICIIH. HMMutanimoHHbple MOACTIH. I/IrpOBLIe
MOACIIN. OI_IeHKa AACKBATHOCTHU MOJCIIM MOACIUPYECMOMY 06’beKTy )% QA (SA)520\Y 1

MOACIIMPOBAHUS

2.10

Tabmuunbie Monenu. Tabnuiia Kak IPEICTaBIICHHE OTHOIICHHWSA. basbl JaHHBIX.

OT60p B Ta6n1/1ue CTPOK, YAOBJICTBOPAOMIUX 3aJaHHOMY YCIIOBHIO

2.11

I'pad. Bepmmna, pebpo, nyts. OpueHTHpPOBaHHBIE M HEOPUEHTUPOBAHHBIE TpadBbl.
Hnuna (Bec) pebpa. BecoBas matpuna rpada. [InuHa mytd Mexay BepIIMHAMU
rpaga. ITouck ontumansHoro nytu B rpade. HauanbHas BepuinHa (MCTOYHHK) U
KOHEYHasi BepIIMHa (CTOK) B OPUEHTHPOBAHHOM Tpade. Brruncienue koauuecTpa

HYTeﬁ B HAIIPAaBJICHHOM alTUKJINYCCKOM rpaq)e

2.12

HepeBo. Kopenb, BepimHa (y3en), JTuct, pedpo (ayra) nepesa. Bricota nepesa.




IMognepeso. Ilpumepsl wucnosb3oBaHust JepeBbeB. Ilepebop BapuaHTOB ¢

MOMOIIBIO JIepeBa

ANropuT™MbI U IPOrpaMMHPOBaHUE

3.1

CaoiictBa anroputMa. CrnocoObl 3amucu anropuTMa (CIOBECHBIH, B BUAE OJOK-
CXEMBI, IPOTrpamMma).

CocraBieHue alropuTMOB U MPOrpamMM € UCHOJIb30BAaHUEM BETBIEHUH, LIUKIOB U
BCIIOMOTATENIbHBIX ~ QITOPUTMOB Uil ympaBieHus wucrogautenem (Pobor,
Uepenamika, YepTé&xHuk u apyrue). BollosiHeHHE anropuTMOB BpPY4YHYIO U Ha

KOMIIbIOTEPE
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A3k nmporpammupoBanust (Python, C++, Ilackans, Java, C#, IllkonbHbIii
AnropurMuyeckuit S3bIk).

Cucrema mporpaMMHUpPOBAHUS: PEOAKTOP TEKCTa MpPOrpaMM, TPAHCIATOD,
OTJIAJUUK.

[lepemennas: Tumn, ums, 3HaueHue. llenble, BelIeCTBEHHbIE M CHUMBOJIbHBIC
MIepeMEHHbIE.

Oneparop mnpucBauBaHUs. ApHUPMETHYECKHE BBIPAXKEHUS M TOPAJOK HX
BbIyKcieHus. Onepanuu ¢ HeNbIMU YHCIaMU: LENOYHCIEHHOE JIeJIeHHEe, 0CTaTOK
ot nenenus. BerBienus. CocTaBHbIEe YCIOBHS (3alUCh JIOTUYECKUX BBIPAKEHUHN
Ha U3y4yaeMoM s3bIKe mporpammupoBanus). Haxoxaenune MuHumyma

U MakCUMyMa U3 JBYX, TpEX M 4eThIpéX uucen. PerieHune KBaJpaTHOTO
yYpaBHEHHUS, MMEIOIIEro BelleCTBEHHbIe KOpHHU. LUK ¢ ycioBueM. AJTOpUTM
EBknuaa /uig HaxoxkAeHUs HauOOJbLIEro OOIIEro JENUTENs IBYX HATypaJbHBIX
yrcen. Pa3OueHue 3ammcu HATYpajJbHOTO 4YHCIa B IMO3UIMOHHON CHCTEME C
OCHOBAaHUEM, MEHBIIUM WIK paBHbIM 10, Ha oTaenbHble LUGPBL. Lukn c
NEPEMEHHOI. AJTOPUTMBI POBEPKH JIECTUMOCTH OJJHOTO LIEJIOTO YUCIIa Ha APYTroe,

ITPOBEPKHU HATYPAJIbHOT'O UM CJIa Ha ITPOCTOTY

3.3

OO0OpaboTka CHUMBOJBHBIX JaHHBIX. CHMBOJBHBIE (CTPOKOBBIE) TIE€pPEMEHHBIE.
[TocumBonbHass 00paboTka cTtpok. Iloacdy€ér 4YacTOTHI MOSIBICHHUS CHMBOJIA B

cTpoke. Berpoennsie pyHkImu 1151 00paboTKU CTPOK
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Onpez[eneHI/Ie BO3MOJKHBIX PE3YJIbTATOB pa6OT]E>I ajropurMa Ipud JaHHOM
MHOXCECTBC BXOJHBIX [JAaHHBIX, ONPCACIICHUC BO3MOKHBIX BXOIHBIX JIdAHHBIX,

NPUBOALINX K JaHHOMY PE3yJbTaTy

3.5

Tabnuunble BenuuuHbl (MaccuBbl). OpHOMepHble MaccuBbl. CocCTaBleHHE U
OTIIaJIKa IPOTPaMM, PEATU3YIOIIUX TUIIOBHIE AITOPUTMBI 00pabOTKH OTHOMEPHBIX
YHCIIOBBIX MAacCHBOB, Ha OJHOM W3 SI3BIKOB mporpammupoBanus (Python, C++,
[Tackanb, Java, C#, UlkonpHblii AnropuTMudeckuil SI3bIK): 3amoJIHEHUE

YHUCJIOBOTO MacCHUBa CHy‘I&ﬁHBIMH quciaMH, B COOTBCTCTBHH C (I)OpMyHOﬁ nin




HYTCM BBOJA YUCCII, HAXOXKJACHUC CYMMBbI 3JICMCHTOB MacCCHBa, JIMHENHBIA HOUCK
3aJaHHOTO  3HA4YeHUST B  MAacCHUBE, TMOACYET  IJIEMEHTOB  MAacCHBa,
YIOBJCTBOPSIONINX  33JJaHHOMY  YCJIOBHIO, HAaXOXXJIECHHE  MHUHUMAIBHOTO
(MakcuManbHOTO) AneMeHTa MaccuBa. CoptupoBka maccuBa. OOpaboTKa MOTOKA
TAHHBIX: BBIUYMCICHHE KOJUYECTBA, CYMMBI, CPEIHEr0 apu(METHUIECKOTO,
MUHUMAIBHOTO W MAaKCHMAaJIbHOTO 3HAYCHHS 3JICMCHTOB IOCIICOBATCILHOCTH,

YAOBJICTBOPAIOIIUX 3aJaHHOMY YCIIOBHIO

3.6

VYnpasnenune. Curnan. OOpatHas cBsi3b. [lomydeHue cuUTHaIOB OT LU(PPOBBIX
JaTYUKOB  (HampuMmep, KacaHWs, pacCTOsiHUSA, CBeTa, 3ByKa). I[Ipumepsl
HCIIOJIB30BaHUA IpuHOUIIa 06paTHOI\/'I CBA3HU B CHUCTEMAX YIIPpaBJICHHUA
TEXHUYCCKUMHU YCTpOI\/JICTBaMI/I C IIoOMOIIbKO JaTYUMKOB, B TOM YHCJIIE B

pPOOOTOTEXHUKE

NudopmanroHHbie TEXHOJIOTUN

4.1

TexcToBbIe JOKYMEHTBI M X CTPYKTYpPHBIE JIEMEHTHI (CTpaHuIla, ad3al, CTpoKa,
CJIOBO, CUMBOJI).

TekcToBBI  TIpolleCCOp — HWHCTPYMEHT CO3/JaHMs, pPEIAKTUPOBAHUS U
dbopmatupoBanus TekctoB. [IpaBmma Habopa Tekcra. PemakTupoBaHHMe TEKCTa.
CeoiictBa cumBojioB. pudt. Tuner mpudroB (pyOsieHbIe, ¢ 3acedyKamu,
MoHommpuHHbIe). [lomyxupHoe M KypcuBHOe Hadeptanuwe. CBoiicTBa ab3alieB:
IpaHuLbl, a03aI[HBIA OTCTYI, UHTEpPBaJ, BhIpaBHUBaHUeE. [lapameTpsl cTpaHUIIBIL.
CruneBoe ¢dopmarupoBanue. CTpyKTypupoBaHUE HH(MOPMAIMU C MOMOUIBIO
CHUCKOB ¥ Tabmui. MHOroypoBHeBble criucku. JloOaBieHre Tadiuil B TEKCTOBBIE
JOKyMeHThl. BcTaBka wu3z00pakeHHiI B TEKCTOBble JOKyMeHThl. OOTekaHue
n300pakeHnit TeKCTOM. BKiltoueHne B TEKCTOBBINA TOKYMEHT AuarpaMm, Gopmyi,

HyMEpalliu CTPaHUI, KOJJOHTUTYJIOB, CCHIJIOK U APYIrUX 3JICMCHTOB

4.2

Pacrtposbie pucynku. Mcnonbp3oBanue rpaguuecKux NPUMUTHBOB.

Onepauuu penakTUpOBaHHsS rpapuueckux OOBEKTOB, B TOM YHCIE IH(PPOBBIX
¢doTorpaduii: m3MeHenue pasmepa, oOpe3ka, MOBOPOT, OTpakeHUE, paboTa C
obnactsiMu (BBIJEJIEHUE, KOMUPOBAaHWE, 3alMBKa IIBETOM), KOPPEKLHS IIBETa,
SIPKOCTH U KOHTpAacTHOCTU. BekTopHas rpaduka. Co3qaHne BEKTOPHBIX PUCYHKOB
BCTPOEHHBIMHM CPEACTBAMHU TEKCTOBOTO IIpolieccopa WM JPYTHMX MPOrpamMm

(mpunosxenuit). JloOaBieHne BEKTOPHBIX PUCYHKOB B JIOKYMEHTHI

4.3

[ToarotoBka MynbTUMeTUHBIX Tpe3eHTauui. Crnaiin. JloOaBneHue Ha cnaiin
TeKcTa U n300paxkenuii. Pabora ¢ HeckonbkuMu crnaigamu. Jlo6aBneHue Ha cnaiija

AyJAUOBU3YAJIbHBIX JaHHBIX. AHI/IMaI_II/ISI. FI/IHepCCLIJ'IKI/I

4.4

Tunel [OaHHBIX B SYEWKaX OJIIGKTPOHHOW Tabmuubl. PemakTupoBanue wu

(I)OpMaTI/IpOBaHI/Ie Ta6J'II/II_[. BCTpOCHHBIC (I)YHKI_II/II/I IJIL TIOUCKa MaKCuMyma,




MUHUMYMa, CYMMBI W cpeaHero apudmermueckoro. COpTHpOBKa [TaHHBIX B
BBIZICICHHOM Juana3oHe. [loctpoenne auarpamm (THCTOTpaMMa, KpyroBas
auarpamMma, TodeuHas auarpamma). Beibop tuma muarpammel. [IpeoOpasoBanme
dbopmyn mnpu komupoBanuu. OTHOCHTENIbHAs, aOCONIOTHAsS W CMEIIaHHAs

azmpecanus

4.5

VYcioBHbIE BBIUMCIEHUS B 3JEKTPOHHBIX Tabiuuax. CyMMUpOBaHHE U MOJACYET
3HAUEHUH, OTBEYAIONUX 3aJaHHOMY YycioBuio. OOpaboTka O0NbIINX HAOOPOB

JaHHBIX. YwucaeHHoe MOJCIIMPOBAHUC B SJICKTPOHHBIX Ta6m/1uax




YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30OBATEJBHOI'O
MHNPOLECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YUHEHUKA

* ndopmaruka, 7 knacc/ bocosa JI.JI., BocoBa A.1O., AkuuonepHoe o01ecTBo
«3narenscTBo «lIpocsemenue»

* Undopmatuka: 8-it kimacc/ 6a30BbIil ypOBEHb: yUEOHUK; 5-€ U3/1aHUE,
nepepaborannoe, 8 kiacc/ bocosa JI.JI., bocoBa A.}O. AkunonepHoe 00111ecTBO
«3narenscrBo «lIpocsemenue»

* UndopmaTuka: 9-if knacc: 6a30BbIid yPOBEHb: YUCOHUK; S-€ U3jaHUE,

nepepaborannoe, 9 kiacc/ bocosa JI.JI., bocoBa A.JO. AxunonepHoe 0611ecTBO

((HS}I&TGJILCTBO «HpOCBCIIICHI/Ie»

METOJJNYECKHUE MATEPHUAJIBI UIAA YYUTEJIA

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETH

HMHTEPHET



YYEBHO-METOJIMYECKOEOBECHEYEHUE OBPA3OBATEJBHOI'O
MPOLIECCA
OBSIBATEJIbHBIEYYEBHBIEMATEPUAJIBLIISITYUEHUKA

* Undopmartuka,7xnacc/bocosall.JI.,bocoBaA.tO., AkiinoHepHOEOOIIECTBO
«3narenscrBo«lIpocsenienre»
* Undopmatuka,8xnacc/bocosall.JI.,bocoBaA.tO., AkiinoHepHOEOOIIIECTBO
«M3narensctBo«lIpocBemienne»
* Undopmatuka,9xnacc/bocosall.JI.,bocoBaA.tO., AkiinoHepHOEOOIIECTBO

((HSII&TCJIBCTBO«HpOCBGH_IeHI/IC»

METOANYECKHUEMATEPUAJIBI/UVIAYYUTEJIA

HUPPOBBIEOBPA3ZOBATEJ/JIBHBIEPECYPCBIMPECYPCBICETHU

HUHTEPHET
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