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denepanpHas pabouas mporpamma 1o ydyeOHomy mnpeamery «MHpopmaTikay
(6a30BbIN ypoBeHb) (mpenMeTHasi oOnacth «Marematuka W uHbOpPMaTHKa») (lanee
COOTBETCTBEHHO — TMporpamma 1o uHbopMaTtuke, HHPOpPMATHKA) BKIIOYAET
MOSICHUTEJIBHYIO 3aMHCKY, COJIepKaHne 00yUeHus, TUIaHUPYEMbIe PE3yJIbTaThl OCBOCHHUS
MPOrpaMMmBsl 10 UH(HOPMATHKE, TEMATUYECKOE TUIAHUPOBAHUE, NTEpeUeHb (KoaupuKaTop)
pacnpeliefIeHHbIX IO KJlaccaMm MpOBEpsSEeMbIX TpeOOBaHUU K pe3ysibTaTaM OCBOCHMS
OCHOBHOM 00pa3oBaTeIbHOM MpOrpaMMbl OCHOBHOTO 0OmmIero oOpa3oBaHUS U
AIIEMEHTOB COACpXaHHs MO HHPOpPMATHKE, MepeueHb (KOAM(PHUKATOP) MPOBEPSIEMBIX
TpeOOBaHMM K pe3yJbTaTaM OCBOEHUS OCHOBHOM 00pa30BaTeIbHONW MPOTrpaMMBbI
OCHOBHOT'0 00111eT0 00pa30BaHUs U DJIEMEHTOB COJICPKAHUS 1O MH(POPMATHUKE.

MHNOACHUTEJIBHASA 3AIIMCKA

[IporpaMMa 1o uHpOpMaTHKE Ha YypPOBHE OCHOBHOTO OOIIEro 0oOpa3oBaHMs
COCTaBJ€Ha Ha OCHOBE TpeOOBaHMH K pe3yjabTaTaM OCBOEHHUS OCHOBHOM
0o0pa3oBaTeIbHON MpPOrpaMMbl OCHOBHOTO OOHIEro oOpa3oBaHus, MPEICTaBICHHBIX
B ®I'OC OO0OQ, a takxke denepaabHOl pabouel MporpaMMbl BOCITUTAHUS.

[IporpamMma o uH(pOpMaATHKE AAeT MPEACTaBICHUE O LEsIX, oOLeil cTpaTeruu
OoOy4eHMs, BOCIUTAaHUA MW pa3BUTUSA OOYy4YAIOIIMXCA CPEACTBAaMH HH(OPMATHKU
Ha ©0a30BOM YpOBHE, YCTaHaBIMBAECT 00s3aTE€IbHOE MPEIMETHOE COJEpIKaHUE,
IpelyCMaTPUBAET €r0 CTPYKTYPUPOBAHUE T10 pa3jiejaM U TeEMaM.

[IporpamMma 1o HHQOpPMATHKE OINpPEAETSeT KOJWYECTBEHHbIE M KAaU€CTBEHHBIC
XapaKTEepPUCTUKU y4EeOHOTro Marepuana Mg KaxAOoro roja M3y4deHUs, B TOM 4YHUCIE
JJI  COJIEP’KATENbHOIO HAIOJHEHUS Pa3HOro BUAA KOHTPOJIS (IPOMEKYTOUHOM
aTTecTaliui OOy4YarolIUXCsl, BCEPOCCHUMCKUX IMPOBEPOUHBIX padOT, TOCYIapCTBEHHOM
WTOTOBOM aTTECTAIINH).

[Iporpamma 1o WH(pOpPMATHUKE SBISETCS OCHOBOW [JIsi COCTABIICHHSI aBTOPCKHX
y4eOHBIX MPOrpamMmM, TEMAaTHUYECKOTO TUIAHUPOBAHMS Kypca YUUTEIEM.

Henstmu u3yyeHus: UHQOPMATUKH Ha yYpOBHE OCHOBHOIO OOIIEro oOpa3oBaHUs
SBJISIFOTCSI:

dbopMHUpOBaHWE OCHOB MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAyKU MHPOPMATHKH, JOCTHXKEHUSM HAYYHO-TEXHUYECKOIO
mporpecca M OONIECTBEHHOM TMpPaKTUKHU, 3a CYET Ppa3BUTUA NPEACTaBICHUN
00 mH(poOpMaUU KaKk O BaKHEWILIEM CTPAaTErMUYECKOM PECcypce pa3BUTHS JIMYHOCTH,
rocyiapcrBa, oOIIecTBa, MOHMUMAaHMUS  PpOJM  HMH(MOPMALMOHHBIX  IPOLECCOB,
UH(GOPMAIIMOHHBIX PECYPCOB U MH(POPMAIIMOHHBIX TEXHOJIOTHM B YCIOBUAX LU(POBOIA
TpaHchOpMaL MHOTUX Cep KU3HU COBPEMEHHOI'O 00IIECTBA;

o0ecrieyeHUe  yCJIOBUM, CHOCOOCTBYIOIIUMX  PAa3BUTHIO  aJTOPUTMUYECKOTO
MBILUIEHUS. ~KaK  HEOOXOAMMOIro  yCJIOBUS  IPO(ECCHOHATBHOW  JESATENIbHOCTH
B COBPEMEHHOM HMH(POPMAIIMOHHOM OOMIECTBE, MPEAIOJIAralolIero CIOCOOHOCTD
oOy4aronierocst pa301BaTh CI0XKHbIE 3a7]a4M Ha 0oJiee MPOCThIE M0/3a/1a4, CPABHUBATh

3
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HOBBIE 3aJa4M C 3a/JadyaMU, PELICHHbIMH paHEe, ONPENENATh MIard sl JOCTHKEHUS
pe3ynbTara U Tak Jajee;

dbopMupoBaHHEe MW  pa3BUTUE KOMIIETCHIIMI  OOydawmonmxcs B  00JIacTH
UCIOJIb30BaHUSl MH(POPMALMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHM, B TOM 4YHUCIE
3HaHWM, YMEHMA ¥ HaABBIKOB paboThl ¢ uHOpmaiumen, TporpaMMUPOBAHHS,
KOMMYHHUKAIIUM B COBPEMEHHBIX IM(POBBIX Cpelax B YCIOBUAX oOecredyeHus
nH(popMaIIMOHHOM 6€30MaCHOCTH TUYHOCTH 00YYaroIIerocs;

BOCITUTAHUE OTBETCTBEHHOIO W HM30MPATENHHOTO OTHOIICHHS K HHGOpMAINH
C YYEeTOM MpPaBOBBIX M 3THYECKHX AaCHEKTOB €€ pPACHPOCTPAHEHMS, CTPEMIICHHUS
K TMpOJOJDKEHHIO o0pa3oBaHuMd B 00sacTd  MH(OPMAIMOHHBIX  TEXHOJIOTUH
M CO3UJATENIbHONW JEeATEIbHOCTH C TMPUMEHEHHEM CpPEICTB HMH(POPMAIMOHHBIX
TE€XHOJIOTHM.

NudopmaTtuka B 0CHOBHOM 00I1[eM 00pa30BaHUU OTPAXKACT:

CYyIIHOCTh  WH(POpPMATHKH  KaK  HAYYHOW  JUCHUIUIMHBI,  HW3y4YarolIeH
3aKOHOMEPHOCTH  IPOTEKaHUs u BO3MOKHOCTH aBTOMAaTHU3aLIUH
WH(OOPMAITMOHHBIX  TPOIIECCOB B PA3JIMYHBIX CHCTEMAX;

OCHOBHBIE 00JIACTH MPUMEHEHHS WH()OPMATUKHU, MPEXkAe Bcero MHGOPMAIIMOHHbBIE
TEXHOJIOTUH, YIPABIIEHUE U COLIMAIbHYIO cepy;

MEXKIUCUUIUIMHAPHBIA ~ XapakTep  UHpopMatuku ¥ WH(POPMAIIMOHHOM
JESITEIbHOCTH.

N3yuenne mHbOpMATHKN OKa3bIBAECT CYIIECTBEHHOE BIIMSAHHE Ha (pOopMUpOBaHHE
MHUPOBO33pEHUSI 00YYaroIIerocs, €ro >KU3HEHHYIO IO3ULHUIO, 3aKJIaJbIBAE€T OCHOBBI
MOHUMAHUSI TPUHIUIIOB (DYHKIMOHUPOBAHUS U HCIOJIB30BaHUS HHPOPMAIIMOHHBIX
TEXHOJIOTUIA Kak HEOOXOJMMOIro HMHCTPYMEHTa MPAKTUYECKU JI000H JesTeNbHOCTU
M OJIHOTO W3 Hambojee 3HAYUMBIX TEXHOJOTHMYECKHX JOCTIKCHHH COBPEMEHHOMN
UUBHIM3alMU. MHOTrMe NpeaMEeTHbIE 3HAHUS U CHOCOOBI JIEATEIbHOCTH, OCBOEHHBIE
oOy4JaromuMHUCs TPU U3y4eHUU HHGOPMATHUKH, HAXOIAT MPUMEHEHHE KaK B paMKax
o0pa3oBaTeIbHOTO Tpollecca MPH  M3YYCHUHM JPYTUX MPEIMETHBIX 00JacTew,
TaK ¥ B WHBIX JKHU3HEHHBIX CHUTYaIlUsAX, CTAHOBSTCS 3HAYMMBIMH JJIsi (DOpMUPOBAHUS
KaueCTB JUYHOCTH, TO €CTh OPUECHTUPOBaHBI Ha (OPMUPOBAHUE METANPEAMETHBIX
1 JINYHOCTHBIX PE3yJIbTaTOB O0yUYECHHUSI.

OcHoBHBIe 3amauu  ydeOHoro mnpenmera «Hudopmatuka» — chopmupoBarh
y oOyyJarommxcsi:

MOHUMaHUE MPUHIIMIIOB YCTPOUCTBA U (DYHKIIMOHUPOBAHUS 0OBEKTOB HIU(PPOBOTO
OKPY>KECHUS, TPEACTABICHUS 00 MCTOPUU W TEHJCHUUSIX Pa3BUTUA HHPOPMATUKU
nepuoaa uudpoBoi TpanchopMaluy COBPEMEHHOTO 00IIECTBa;

3HAHUS, YMEHHS W HaBBIKM TI'PAaMOTHOM TIOCTAaHOBKHM 3aja4, BO3HUKAIOUIUX
B TPAKTUYECKON NEATEIbHOCTH, UII MX PEIICHHUS C TOMOIIbI0 HH(POPMAIMOHHBIX
TEXHOJIOTHI, yMEHHSI U HAaBBIKM (POPMATM30BAHHOTO OMHUCAHUS TOCTABICHHBIX 33/1a4;

0a3oBple 3HAHMS 00 WHPOPMAIMOHHOM MOJECIMPOBAHWK, B TOM YHCIE
0 MaTeMaTHYE€CKOM MOJEIMPOBAHUN;
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3HAHWE OCHOBHBIX AJTOPUTMHYECKUX CTPYKTYp U YMEHHE MPUMEHSATh 3TH 3HAHUS
JUTSI TIOCTPOCHHUS aJITOPUTMOB PEIICHHUS 33/1a4 TI0 KX MAaTEMaTUYECKUM MOJIEIISIM;

YMEHUS U HaBBIKH COCTABJICHHUS MPOCTHIX MPOTPaMM IO TIOCTPOCHHOMY aJTOPUTMY
Ha OJIHOM U3 S3BIKOB MPOTPAMMHPOBAHUS BHICOKOTO YPOBHS,

yYMEHUS U HaBBIKUA 3()(PEKTUBHOTO MCITOIH30BAHUS OCHOBHBIX THIIOB TPUKJIATHBIX
nporpaMm  (MPUJIOKEHUH) OOLIEro Ha3HAuYeHUs U UHGOPMAIMOHHBIX CHCTEM
JUISL PEIICHUs] ¢ MX TOMOIIBI0 MPAKTUYECKUX 3ajad, BiaJeHHe 0a30BHIMH HOpMaMU
nH()OPMAITMOHHOW STUKH U TIpaBa, OCHOBAMH HH(POPMAITMOHHOM 0€301MacHOCTH;

yMEHHUE TPAMOTHO WHTEPIPETUPOBATH PE3yJIbTAThl PENICHUS TMPAKTHICCKUX 3a1ad
C TOMOIIbI0 WH(OPMAITMOHHBIX TEXHOJIOTHH, MPUMEHSATH IOJYYCHHBIC PE3yJIbTAaThI
B IPAKTUYECKON EATEIBHOCTH.

Henn u 3agaun wu3ydyeHUss WHGOPMATUKA Ha YPOBHE OCHOBHOTO OOIIEro
o0pa3oBaHMs OMNPEICNIAIOT CTPYKTYpY OCHOBHOTO COJAEpXkKaHMs ydeOHOro IpenMera
B BUJIC CIIEAYIONIUX YETHIPEX TEMATHUECKUX PA3/IEIIOB:

udpoBasi rpaMOTHOCTH;

TEOPETUYECKHE OCHOBBI HHPOPMATHKH;

QITOPUTMBI ¥ TIPOTPAMMHPOBAHNE;

uH(OPMAITMOHHBIE TEXHOJIOTUH.

OO611ee 4yncIo YacoB, PEKOMEHIOBAHHBIX JJI U3yUY€HUS MHPOPMATUKH Ha 0a30BOM
ypoBHe, — 102 yvaca: B 7 knacce — 34 yaca (1 gac B Heneno), B 8 kiacce — 34 4daca
(1 yac B Henemo0), B 9 kinacce — 34 gaca (1 yac B HeneIo).
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COAEPXKXAHUE OBYUYEHMUSA

7 KIIACC

Iu¢pposasi rpaMoTHOCTH
Komnvromep — ynusepcanvroe ycmpoiicmeo 0opabomku OaHHbIX.

KommproTep — yHUBEpCabHOE BBIYUCIHUTEIBHOE YCTPOMCTBO, paboTaroriee
0 mnporpamme. Tunmbl KOMIBIOTEPOB: NEPCOHANBHBIE KOMIIBIOTEPHI, BCTPOCHHBIE
KOMIBIOTEPHI, CYNIEPKOMITbIOTEpbl. MOOUIIbHBIE YCTPONCTBA.

OcHOBHBIE KOMIIOHEHTHI ~KOMIIbIOTEpa © uX HazHaueHue. lIpoieccop.
OnepatrBHas M JOJATOBPEMEHHAS MAMATH. Y CTPOWCTBA BBOJA M BbIBOAA. CEHCOPHBIN
BBO/I, IATYUKH MOOMJIBHBIX YCTPOMCTB, CPEACTBA OMOMETPUUYECKON ayTEHTHU(PUKALIUH.

Hcropust pa3BUTHS KOMIIBIOTEPOB M IporpammHoro obOecrneueHus. [lokonenus
KOMITbIOTEPOB. COBPEMEHHBIE TEHICHIIMH PAa3BUTHUSI KOMIBIOTEPOB. CyNEepPKOMITBIOTEPHI.

[TapannenbHble BBIYUCICHUSA.

Ilepconanbubiii koMmmbtoTep. Ilpolieccop W €ro XapakTEpUCTUKU (TaKTOBas
yacToTa, pa3psaaHocTe).  OmneparuBHas  naMsTh.  JlONrOBpeMEHHas  NaMSTh.
YcrpoiictBa BBoAa W BbIBOAAa. OOBEeM XpaHMMBIX JAHHBIX (OMEpaTHBHAs MaMSTh
KOMIIBIOTEPA, )KECTKUM U TBEPJOTEIbHBIA TUCK, MOCTOSHHAS MaMsATh cCMapT@oHa) U
CKOPOCTb JOCTyNa ISl Pa3JNYHbIX BUIOB HOCUTENEH.

TexHrka 0€30MaCHOCTH U MpaBujia padOThl HA KOMITBIOTEPE.

IIpoecpammel u OamnHule.

[IporpaMmMHoe  obecrieyeHne  KoMmmbiorepa.  [IpuknanHoe — mporpaMMHOE
obecnieuenue. CuctemHoe mporpaMMHoe obecrnieueHue. CUcTeMbl IPOrpaMMUPOBAHUS.
[IpaBoBast oxpaHa mporpaMM U JaHHBIX. becmiaTHble U yCIIOBHO-OECIIaTHBIE
nporpammbl. CBOOOIHOE MPOTrpaMMHOE OOecTieueHue.

®aitnel u manku (karamorn). [Ipuanmmns noctpoeHus ¢ainoBeix cucteM. [TomHoe
umsa (aitna (mankm). Ilyte k aiiny (mamnke). Pabota ¢ daiimamum u katamoramu
CPEICTBAMM  OIEPALMOHHOW CHUCTEMBI: CO3JaHHE, KOMHMPOBAaHUE, NEPEMEIICHHE,
neperMeHOBaHNe U yaaneHue (aiinos u manok (karamoroB). Tumsl ¢aiinos. CBoiicTBa
¢aiinoB. XapakTepHble pa3Mepbl (ailIoOB pa3aUYHBIX TUMOB (CTpaHUIA TEKCTa,
ANIEKTPOHHAsA KHUra, (QoTorpadus, 3amucCh IECHU, BHUJCOKIUII, IMOJHOMETPaKHBIN
¢unbM). ApxuBauus AaHHbIX. Mcnoiap30BaHHE MporpamMMm-apXuBaTopoB. DalinoBblid
MeHemkep. [louck ¢aitnoB cpeacTBaMu ONEPallMOHHON CUCTEMBI.

KoMmmnbroTepasle BUpYCbl M JIpyru€ BpEAOHOCHBIE Mporpammbl. [Iporpammer
JUTS1 3alUTHI OT BUPYCOB.

Komnvromepnvie cemu.

OO0benuaeHne KOMIBIOTEpOB B ceTh. Cerh MuTepHET. Beb-cTpanunia, BeO-cailT.
CtpykTypa ampecoB BeO-pecypcoB. bpaysep. IlouckoBeie cucremsl. Ilowck
uHbOpMallMl TO KIIOUEBBIM CJIOBaM U 10 u300paxeHuto. JlocTOBEpHOCTH
uH(popmMaIuu, noiaydyeHHoi u3 MurepHera.

CoBpeMeHHbIE CEpBUCHI MHTEPHET-KOMMYHUKAILIUHA.
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CereBoil »THKET, 6a30BbIe HOPMBI UHGOPMAIITMOHHON STHUKU U MpaBa MpH padoTe
B UHTepuete. CTpareruu 6e3onacHoro noseaenus B MiuTepuere.

Teopernveckune 0CHOBbI HHPOPMATUKH
Hugpopmayus u ungopmayuonnvlie npoyeccsi.

HNudopmanust — 0JHO U3 OCHOBHBIX MMOHSATUNA COBPEMEHHOM HAYKH.

Wupopmanus Kak CBeOeHUs, NpeJHA3HAUYECHHbIE /JIs BOCHPUATHS YEJIOBEKOM,
U MHpOpMAIMs KaK JaHHbIE, KOTOPbIE MOTYT ObITh 0Opa0OTaHbI AaBTOMAaTU3UPOBAHHOMN
CUCTEMOM.

JIUCKpPETHOCTh JaHHBIX. BO3MOXHOCTH ONUCAaHUS HENPEPBIBHBIX OOBEKTOB
Y TIPOLIECCOB C IMTOMOIIBIO TUCKPETHBIX JTaHHBIX.

NHdopmanmoHHble MOpouecchl — MPOLECCHl, CBSI3aHHBIE C  XpaHEHHUEM,
peoOpa3oBaHUEM U Nepeayeii JaHHBIX.

lIpeocmaenenue ungopmayuu.

CumBon. Andasut. MomHocTh andaputa. Paznoobpasue s3bIkoB U andaBUTOB.
EctecTBeHHbIe 11 popMabHbIe SI3bIKUA. AJ(AaBUT TEKCTOB HAa PYCCKOM si3bIke. JIBOMUHBIN
andasut. KomuyecTBO BCEBO3MOKHBIX CJIOB (KOJOBBIX KOMOMHAIUM) (GPUKCUPOBAHHOU
uHbl B nBouyHOM andasute. [IpeoOpazoBanue moboro andaButa K JBOMYHOMY.
KonudecTBo pa3iaudHbIX CIOB (UKCUPOBAHHOM JIMHBI B angaBUTE OMPEICICHHOU
MOILHOCTH.

KoaunpoBanue cuMBOJIOB OAHOTO ai(aBUTa C MOMOLIbIO KOJAOBBIX CJIOB B JIPYyIOM
andaBuTe, KOAOBas Ta0IUIA, JEKOJUPOBAHKE.

JIBonuHbIi koa. [IpencraBieHne TaHHBIX B KOMIIBIOTEPE KaK TEKCTOB B IBOMYHOM
andasure.

NupopmaninoHHslii 00beM AaHHBIX. BUT — MHHHMabHas €IUHHUIA KOJIHYECTBA
uHbopMaluu — ABOWYHBIN pa3psan. Eaunuinmsl usmepenus nHGOPMAMOHHOTO o0bema
JaHHBIX. but, 6aiT, kMIobalT, MmeradaiT, ruradaur.

CkopocTh mepenayd JaHHbIX. EJIWHULBI CKOPOCTM TN€peladyd  JaHHBIX.

KonupoBanne texkcroB. PaBHOomepHbIi koa. HepaBHomephsbiil kona. Komuposka
ASCII. BocemubutHeie koaupoBku. Ilonstue o xomupoBkax UNICODE.
JlexoarpoBaHue COOOIIEHUH C HMCIOJIb30BAHUEM PAaBHOMEPHOTO M HEPaBHOMEPHOTO
koaa. MupopmaninoHHbIit 00beM TEKCTa.

Hckaxxenne nHpopmManuu npu nepeaave.

Oob1iee npeacTaBieHne o HU(POBOM IMPECTABICHUN ayTMOBU3YaAIbHBIX U IPYTUX
HEIMPEPbIBHBIX JAHHBIX.

Konuposanue upera. [{BeroBbie Mmonenu. Monens RGB. I'myGuna kogupoBaHus.
[Tanmurpa.

PactpoBoe u BekTOopHOE TpencTaBieHue u3o0pakeHuid. Ilukcenb. OueHka
MH(OPMALMOHHOT0 00beMa rpaMuECKUX JAHHBIX JJI PACTPOBOIO NU300PAKEHHUS.

KoaupoBanue 3Byka. Pa3zpsimHocTs 1 yactora 3anucu. KoanuecTBo kaHAJIOB 3aIKCH.

OneHka KOJIMYeCTBEHHBIX TapaMETPOB, CBSI3aHHBIX C MPEACTABICHUEM U XPaHEHUEM
3BYKOBBIX (haiijIoB.
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NudopmannoHHbIe TEXHOJIOTHH
Texcmogvie 0oKyMeHnmbi.

TexcToBble JOKYMEHTBI U UX CTPYKTYpPHBIE RJIEMEHTHI (CTpaHHIla, ab3all, CTpoKa,
CJI0BO, CHUMBO).

TekcToBBIE  Tpolieccop  —  HMHCTPYMEHT  CO3MaHMS,  PEIaKTHPOBAHUS
u ¢dopmatupoBanust TekcToB. l[IpaBmuna Habopa Tekcta. PemaktupoBanHue TeKcTA.
Cpoiictea cumBonoB. Illpudrt. Tumer mpudroB (pyOieHble, C 3aceykamu,
MoHOIMpUHHEIE). [TomykupHOE 1 KypcuBHOE HadepTanue. CBOCTBa a03a1eB: TPAHHUIIBI,
ab3aIHbIil  OTCTYyN, WHTEpBajl, BblpaBHUBaHHE. [lapamerpsl crTpanuipbl. CrtuneBoe
dbopMaTupoBaHue.

CrpyktypupoBanue uH(OpMAIMu C  TIOMOIIBIO CHOUCKOB H  TaOuII.
MmuoroypoBHeBbie criucku. [{oOaBiieHne TaOIuIl B TEKCTOBBIE TOKYMEHTHI.

BceraBka wu3o0paxkeHuidt B TEKCTOBblE JOKYyMeHTHl. OOTekaHHe W300paKeHUU
TEKCTOM. BKiroyeHne B TEKCTOBBIM [OKyMEHT auarpamm, ¢GopMmys, HyMepaluu
CTpaHMII, KOJJOHTUTYJIOB, CCBUIOK U JIPYTUX 3JIEMEHTOB.

[IpoBepka mnpaBonucanus. PaccraHoBka mnepeHOCOB. ['0J10COBOM BBOJ TEKCTa.
OnTrueckoe pacno3HaBaHue TekcTta. KommbioTepHblii mepeBoa. Mcmonmp3oBaHue
cepBucoB MHTEpHETA 111 00paOOTKH TEKCTA.

Komnvromepnas epaguxa.

3HaKOMCTBO €  rpaduUyecKMMH  pelakropamu.  PacTpoBble  PUCYHKH.
Hcnonp3oBanue rpaduueckux MPUMUTHBOB.

Onepauuu pegakTUPOBaHUS rpadUUEeCKUX OOBEKTOB, B TOM uHucie HUPPOBBIX
dboTorpaduii: ©3MEHEHHE pa3Mepa, 00pe3Ka, TOBOPOT, OTpakeHHe, paboTa ¢ 00JIacTIMHU
(BeIETICHUE, KOMHMPOBAaHMWE, 3allMBKa IIBETOM), KOPPEKIUS I[BETA, SPKOCTH
¥ KOHTPACTHOCTH.

Bekropnas rpaguka. Co3aaHue BEKTOPHBIX PUCYHKOB BCTPOCHHBIMH CpPEICTBAMU
TEKCTOBOT'O TIPOIlECCOpa WIJIM JPYyrux mporpamm (mpwioxeHuit). JloOGaBieHue
BEKTOPHBIX PUCYHKOB B JJOKYMECHTHI.

Mynbemumeoutinvie npezenmayuu.

[ToaroroBka MynbTUMENUMHBIX Tpe3eHTanui. Crnaiin. JloOaBneHue Ha ciaiina
TeKCTa U u3o0paxeHuil. Pabora ¢ HECKOJIBKUMH ClIaiiIaMHu.

JloGaBneHre Ha Cliaiil ayAMOBU3yaJIbHBIX IaHHBIX. AHUMAIHS. [ UIepCcChUIKH.

8 KVIACC

Teopernueckue 0CHOBbI HHPOPMATUKHU
Cucmemvl cuucienus.

Heno3ummonneie W MO3UIIMOHHBIE CUCTEMBbl cuucieHus. AsdaBut. OcHOBaHHE.
Pasepuytast ¢opma 3ammcu uucna. IlepeBon B JAECATUYHYIO CHCTEMY 4YHCEl,
3aIMCAHHBIX B IPYTHX CUCTEMAX CUUCIICHUS.

Pumckas cuctema cuuciaeHusl.
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JIBonuHas cucrema cumcienus. [lepeson nensix uyncen B npeaenax or 0 mo 1024
B JIBOMYHYIO CUCTEMY cunciieHHs. BocbmepuuHas cucrtema cuucinenus. llepeBoy uucen
U3 BOCBMEPUYHOM CHCTEMBl B JBOMYHYIO U JECSITHUYHYIO CHCTEMBI U OOpaTHO.
IllecTHaguaTepuynas cucreMa cuucieHus. llepeBon yucen M3 mIECTHAALATEPUYHON
CUCTEMBI B JIBOUYHYIO, BOCBMEPUUYHYIO U JECATUUHYIO CUCTEMBI U 0OpPATHO.
Apudmernyeckue onepani B ABOMYHON CUCTEME CUUCIICHHUS.

Anemenmol Mamemamudeckou J102UKuU.

Jlornueckue BBICKa3bIBAHUS. Jlornueckne 3HAYEHHUS BBICKa3bIBAHUM.
OnemMeHTapHble M COCTaBHbIE  BbICKa3biBaHWdA.  Jlormueckue — omepauuu:
«» (KOHBIOHKIIUS, JIOTUYECKOE YMHOXEHHUE), «WIN» (IU3BIOHKIUSA, JOTHYECKOe
CIIOXKEHUE), «He» (Jormueckoe oTpuuanue). IIpuopuTeT NOruyecKkux onepanui.
OnpeneneHne MCTUHHOCTH COCTABHOI'O BBICKA3bIBAHUS, €CJIM HM3BECTHbI 3HAYEHUS
UCTUHHOCTH BXOJAIIMX B HEr0 DJIEMEHTAPHBIX BBICKA3bIBaHMU. Jlormueckue
BoIpakeHHs. IlpaBwia 3anmucum  jormyeckux BblpaxkeHuil. Iloctpoenuwe Tabnun
MCTUHHOCTH JIOTHYECKHUX BBIPAKECHUM.

Jlornueckue 371€MEHTHI. 3HAKOMCTBO C JIOTUMECKHUMH OCHOBAaMHU KOMIIBIOTEPA.

AJITOPUTMBI H IPOrPAMMHPOBaHUE
Hcnonnumenu u ancopummul. Aneopummuyeckue KOHCMPYKYUU.

[lonsitue anroput™ma. HMcnoaHuTenw anropuTMoB. AJNTFOpUTM KAk — IJIaH
YIIPABJICHHSI UCIIOJIHUTEIIEM.

CaoiicTBa anroputma. CrnocoObl 3amucu airoputma (CIOBECHBIA, B BUIE OJOK-
CXEMBI, IPOrpamMma).

ANTOpAUTMHYECKHE KOHCTPYKIMH. KoHCTpykumsa «cimemoBanue». JIMHEWHBIN
anroput™. OrpaHUYeHHOCTh JIMHEWHBIX aJITOPUTMOB: HEBO3MOXHOCTh MPEyCMOTPETh
3aBUCUMOCTb IOCIIEA0BATEIBHOCTH BBINIOJIHAEMBIX IEHCTBUM OT UCXOJHBIX JaHHBIX.

KoHcTpykuusi  «BeTBIEHUE»: TOJHAs M HemodHas (GopMbl. BeinmoaHeHue
Y HEBBIIIOJIHEHUE YCIOBHUS (MCTUHHOCTh W JIO)KHOCTh BBICKa3blBaHMs). lIpocTeie
Y COCTABHBIE YCIIOBHSI.

KoHcTpykiusi  «OBTOpEHHUs»: LMKIBI € 33JaHHBIM YHUCJIOM TOBTOPEHUH,
C YCJIOBUEM BBINIOJHEHHUS, C IEPEMEHHOM LIMKIIA.

Pazpabotka myst  (QopManbHOro  HCHOJNHUTENS  aNrOPUTMA, PUBOJAIIETO
K TpeOyeMOoMy pe3yibTaTy IpU KOHKPETHBIX MCXOJIHBIX JaHHbIX. Pa3paboTka
HECJIOKHBIX AJITOPUTMOB C HUCIOJIb30BAHUEM IMKJIOB M BETBJICHHUN JUISI yIPaBICHUS
dbopManbHBIMU UCHOTHUTENSAMHU, TakuMu Kak Pobor, Yepemamika, YepTeXHUK.
BrlnonHeHre alropuTMOB BPYUYHYIO U Ha KOMITbloTepe. CHHTAaKCUYECKHE U JIOTHUYECKUE
omnOku. OTKAa3bI.

A3bIK npoepamMmuposanusi.

Azpik  mporpammupoBanus (Python, C++, Ilackamp, Java, C#, IIkonbHBIi
AJNTOpUTMUYECKUN S3BIK).

Cucrema mporpaMMHUpPOBaHUS: PEJAKTOP TEKCTa IPOrpaMM, TPAHCISTOP, OTIaUHK.
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[lepemennas: Tum, ums, 3HaueHue. Llenble, BeUIECTBEHHbIE U CHMBOJBHBIC
nepeMeHHBIE.

Oneparop mpucBamBaHus. Apudmernyeckue BBIpaXEHUS W TOPSIOK HX
BblunciaeHus. Onepauuyd ¢ LEIbIMU YHCIAMU: IIEJIOUUCICHHOE JEJICHHE, OCTaTOK
OT JeJICHUSI.

Betenenus. CoctaBHble yCIOBUs (3aMTUCH JIOTUYECKUX BBIPAKEHUHN HA U3y4aeMOM
A3bIKEe TporpamMmupoBanusi). HaxoxaeHne MUHUMyMa M MakCUMyMa U3 JIBYX, Tpex
U YeThIpexX uncell. Pemienue KBapaTHOTO YpaBHEHHUS, HIMEIOILETO BEIIECTBEHHbIE KOPHH.

JluanoroBasi oTjajJka MpPOTrpamMM: IOIIArOBOE BBINOJIHEHUE, MPOCMOTP 3HAUCHUN
BEJIMYMH, OTJIaI0YHbII BBIBOJ, BEIOOP TOUKH OCTaHOBA.

[uxn ¢ ycnoBueM. Anroput™m EBkiuga mjis HaxoXaAeHUsT HAUOOJBIIETO OOIero
AeNuTeNs JABYX HaTypajbHBIX uyHcel. Pa3OueHue 3amucu HaTypaldbHOTO YHCIA
B MO3ULMOHHOM CHUCTEME C OCHOBAaHUEM, MEHBIIUM WM paBHbIM 10, Ha OTHEIbHBIC
U phL.

[{ukn ¢ mepeMeHHOW. ANrOpUTMBI IPOBEPKU JEIMMOCTH OJHOIO LIEJIOr0 4ucIia
Ha JIpyroe, IPOBEPKU HATYPaTbHOTO YMCIIA HA TIPOCTOTY.

OOpaboTka CHUMBOJBHBIX JaHHbIX. CHUMBOJIBHBIE (CTPOKOBBIE) IIE€PEMEHHBIE.
[TocumBonbHas 00paboTka cTpok. [lojcuer yacTOThl MOSABICHHUS CUMBOJA B CTPOKE.
Bcerpoennsie pyHKIMM a1t 00pabOTKH CTPOK.

Ananuz aneopummos.

OmnpeneneHre BO3MOXHBIX PE3yJlbTaTOB pPaOOTHl ajaroputMa MpUd JaHHOM
MHOXXECTBE BXOJHBIX JaHHBIX, OIPEACIICHHE BO3MOXHBIX BXOJHBIX JIAHHBIX,
MPUBOJSIIUX K JAHHOMY pe3yibTaTy.

9 KVIACC

Hu¢posBasi rpaMOTHOCTH
I'nobanvnas cemv Unmepnem u cmpamezuu 6€30nacno2o no8eoetust 8 Hell.

I'moGanbnass cetb Wuteprer. [P-ampeca y3moB. CeTeBoe XpaHEHHE aHHBIX.
MeTonpl MHAUBUAYAIHbHOTO M KOJUIEKTUBHOTO pa3MeEIIeHUs HOBOW WHGOpMAIMU B
Wnurepnere. bonbime nanHbie (MHTEpPHET-IaHHBIE, B YACTHOCTU JAHHBIC COIIMAJIBHBIX
ceTen).

[Tonarue 006 wuHPOpPMAIIMOHHONW O€30MAaCHOCTU. YTPO3bl HH(POPMAITMOHHOM
Oe3omacHOCTH MpH paboTe B MIOOATBHOM CETH W METOJbl MPOTUBOACHCTBUS HM.
[IpaBuna Ge3zonacHoi ayTreHTU(hUKaUWuU. 3aumTa JuuHod uHpopmanuu B MHTEpHeTe.
besonacubie crparerun moBeneHuss B Murepuere. [lpeaymnpexieHune BOBJICUYECHHS B
JICCTPYKTUBHbIE M KpPUMHUHAJIbHBIE (OPMBI CETEBOW aKTUBHOCTH (KHOEpOYIUIUHT,
¢bummHr 1 1pyrue Gopmai).

Paboma 6 ungopmayuonrom npocmpancmse.
Bunbl gestenbHocTh B MHTEpHETE. HHTEPHET-CEPBUCHI: KOMMYHUKAIIMOHHBIE
CEpBUCHI (MOYTOBAs CIyK0a, BUJIEO-KOH(PEPEHII-CBSA3b U JPYTHUE), CIPABOYHBIE CITYKOBI

(kapThl, pacmucaHus U JpYyrue), IIOUCKOBBIE CIIYXKOBI, CIIY>KObl OOHOBJIECHUS
10
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MIPOTPAaMMHOTO O0ecTieUeHusT U Japyrue ciay>kO0bl. CepBHUCH TOCYJapCTBEHHBIX YCIYT.
OOmaunpie xpaHwiHia gaHHbIX. CpencTBa COBMECTHOW pa3paOOTKH JOKYMEHTOB
(onnaiin-oducer). IlporpammHoe oOecrieueHHe Kak BEO-CEpBUC: OHJIAWHOBBIC
TEKCTOBBIE U TpayUueCcKue peAaKkTOPhI, CPEIbl pa3pabOTKH IPOTPAMM.

Teopernyeckre 0CHOBbI MH(POPMATUKH
Mooenuposanue kax memoo no3HaAHUA.

Mopenb. 3anauyu, pemiaeMble ¢ MOMOIIBIO MojenupoBanus. Kiaccudukanun
Mozeneld. MatepualibHble (HaTypHble) U MHPOpPMalMOHHBIE Mojenau. HemnpepbiBHBIC
U JUcKpeTHble wmojnenu. HMmuranumonusie wmonenu. Hrposeie Mopenu. OrlieHka
COOTBETCTBHS MOJICIH MOJIETUPYEMOMY OOBEKTY U LIEJISIM MOJEITUPOBAHUA.

Tabnuunbie Mojenu. Tabnuila Kak IpeaCTaBICHUE OTHOIIICHHUS.

baspl nannabix. OTO60p B TabIMIIE CTPOK, YAOBIETBOPSIONIUX 3a/IaHHOMY YCIIOBHUIO.

I'pad. Bepuimna, pedpo, myTs. OpueHTHPOBAaHHBIE K HEOPUEHTUPOBAHHBIE TPAPBHI.
Jliuna (Bec) peOpa. BecoBast matpuiia rpada. JnuHa myTu mexay BeplimHamu rpada.
[Touck ontumansHOrO MyTH B Tpade. HauanbHas BepmmHa (MCTOYHUK) M KOHEYHAs
BepmiMHa (CTOK) B OPHEHTHPOBAHHOM rpade. Briuncnenue KomuyecTBa MyTeH
B HaIIPaBJICHHOM aIMKINYECKOM rpade.

Hepeso. Kopens, BepmmHa (y3en), iquct, pedbpo (myra) mepeBa. Beicota nmepesa.
[Tognepeso. Ilpumepsl ucnosib3oBaHus AepeBbeB. llepedbop BapHaHTOB C MOMOIIBIO
JepeBa.

[Tonatne MaremMaTH4ecKOM MOJENW. 3ajaud, pellaeMble C  OMOIIbIO
MaTEMaTUYECKOro (KOMIBIOTEPHOT0) MoAenupoBanud. OTivune MaTeMaTUYecKOn
MOJIEJIN OT HATYPHON MOJENIH U OT CJIOBECHOTO (JTUTEPATypHOT0) ONMUCAHUSI 0OBEKTA.

Dtanbl KOMIBIOTEPHOTO MOJEIMPOBAHUS: TOCTAHOBKA 3aJadyM, IOCTPOCHUE
MaTE€MaTUYeCKOM MOJENH, MporpaMMHas peanu3alus, TECTUPOBAaHUE, NPOBEJICHUE
KOMITBIOTEPHOI'O SKCIIEPUMEHTA, aHAJIN3 €r0 Pe3yJIbTaTOB, YTOUHEHUE MOJIETH.

AJITOPUTMBI M IPOrPAMMHPOBAHME
Paspabomxka ancopummoe u npoepamm.

Pa3buenne 3amaum Ha mnoja3amadd. CoOCTaBJIE€HUE AQITOPUTMOB U MPOTPaMm
C WCIOJb30BAaHMEM BETBIICHWI, IMKJIOB U  BCIOMOTraTelbHBIX  aJTOPUTMOB
JUIsL yIpaBlieHHWs] vcnojiHuTesneM PoOOT Wi JpyruMu HCHOJHUTENISIMHU, TAKUMH Kak
UYepenamika, YepTe:KHUK U JPYTUMH.

Tabnuunble BenuuuHbl (MaccuBbl). OmgHoMepHble MaccuBbl. (CocTaBieHue
U OTJaJKa MPOTrpaMM, PEATU3YIOIMIMX THUIOBBIE AJITOPUTMBI 0OPaOOTKH OJHOMEPHBIX
YUCJIOBBIX MAaCCHBOB, Ha OJHOM M3 s3bIKOB mnporpammupoBanusi (Python, C++,
[Tackanb, Java, C#, IllkonbHbIM AJropuTMUUYECKUM S3BIK): 3aMOJHEHHE YKHCIOBOTO
MaccHBa CIIy4allHBIMU YMCIIaMU, B COOTBETCTBUU C (OPMYJION MU MyTEM BBOJIA YKCET,
HaxXO0XXJICHUE CYMMBbI 3JIEMEHTOB MAaCCHBA, JIMHEWHBIM TOWCK 3aJlaHHOTO 3HA4YCHUS
B MAacCHBE, IMOJCYET 3JEMEHTOB MAacCHUBA, YJOBJIETBOPSIOIINX 33JaHHOMY YCIIOBHIO,
HaxOXXJICHUE MHUHUMAJIBHOTO (MaKCUMaJbHOIO) »JJeMeHTa MaccuBa. CopTHpOBKa
MacCHBa.

11
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OOpaboTka TMOTOKA JAaHHBIX: BBIYHCICHHUE KOJWYECTBA, CYMMBI, CPEIHETO
apu(MeTnyecKkoro, MHUHUMAIBHOTO W  MAaKCUMAJIbHOTO 3HAYCHHMS  SJIEMEHTOB
IIOCJIEI0BATENBHOCTH, YIOBIECTBOPSAIOLINX 3aJaHHOMY YCJIOBHIO.

Ynpaenenue

VYmpasnenue. Curnan. OOparHas cBsi3b. [lomydeHue cUrHaIOB OT HUMPOBBIX
JAaTYMKOB (KacaHWs, pacCTOSIHUSI, CBETA, 3ByKa U Apyroro). [IpuMepsl Hcmnoab30BaHus
MpPUHIUANA OOpAaTHOW CBSI3U B CHUCTEMaxX YMNPABJICHUS TEXHUYECKUMHU YCTPONCTBAMU
C IOMOUIBIO JATYMKOB, B TOM YUCJIE B pOOOTOTEXHHKE.

[Ipumepsl pOOOTU3UPOBAHHBIX CHUCTEM (CHUCTEMa YMpaBIEHUS JABUKCHUEM
B TPAHCHOPTHOM CHCTEME, CBapoYyHas JIMHUS AaBTO3aBOJia, ABTOMATHU3WPOBAHHOE
yIpaBi€HUE OTOIJICHUSI JOMa, ABTOHOMHAs CHCTEMa YMpaBJiCHUS TPAHCIOPTHHIM
CPEIICTBOM U JPYTHE CUCTEMBI).

NudopmanuoHHbie TEXHOJIOTUU
DnekmponHvle madauybl.

[lonsiTue 00 31M€KTPOHHBIX TaOiMLax. TUOBl JaHHBIX B SYEHKax AJIEKTPOHHON
tabmuupbl. PenaktupoBanue u ¢dopmarupoBanue Tabnuu. Bcerpoenubsie ¢GyHKUIHUU
I TIOMCKAa MaKCUMyMa, MHUHUMYMa, CYMMbl U CPEAHEro apu(pMeTH4YECKOro.
CopTHpoBKa JaHHBIX B BBIJIEJIEHHOM Jnarna3one. [loctpoenne quarpamMm (rucrorpamma,
KpyToBas JuarpaMma, ToueuHas quarpamma). Belobop tuna auarpammel.

IIpeoOpa3oBanue ¢opmyn mnpu konupoBaHuu. OTHOCUTENbHAsA, aOCOIIOTHAs
Y CMelIaHHas ajpecalus.

YcnoBHBIE BBIYHMCICHUS B 3JCKTPOHHBIX TaOnumax. CyMMHUpPOBaHHE W TOJCYET
3HAYEHUMN, OTBEUAIOIINX 3aJJaHHOMY yclioBUIO. OOpaboTka OONbIINX HAOOPOB JaHHBIX.
YucreHHOe MOJIETUPOBAHKE B 3JIEKTPOHHBIX TAaOJIUIIAX.

Hnpopmayuonnvie mexnono2uu 6 cogpemennom ooujecmeae.

Ponb MHpOPMALMOHHBIX TEXHOJOTUM B Pa3BUTHUM SKOHOMHUKH MUPA, CTpaHbI,
pernona. OTKpbITbIE 00pa30BaTENBHBIE PECYPCHIL.

[Tpodeccun, cBsizanHble ¢ MHOOPMATUKON U MHOOPMAIMOHHBIMUA TEXHOJIOTHSIMU:
BeO-M3aiiHep, MPOrpaMMHUCT, Pa3pabOTUYUK MOOUIIBHBIX MPUIIOKEHUH, TECTUPOBLIUK,
aApPXUTEKTOpP TMPOTPaMMHOIO OOECHEeYeHHus, CIEUUaIUCT M0 AaHAIU3Y JIaHHBIX,
CUCTEMHBIN aIMUHUCTPATOP.

12
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INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBbI
IO HTH®OPMATHUKE HA YPOBHE OCHOBHOI'O OBILIEI'O
OBPA30OBAHUA

N3yuenune nndopmaTuku Ha ypoBHE OCHOBHOI'O 00I1I€T0 00pa30BaHus HAMPABIECHO
Ha JIOCTH)KEHHE OOyYarOUIMMUCS JIMYHOCTHBIX, METANpPEeIMETHBIX W IPEIMETHBIX
pe3yJIbTaTOB OCBOCHMSI COACpKAHMsI y4eOHOT0 MpeaMeTa.

JIMYHOCTHBIE PE3YJIBTATDHI

JIMYHOCTHBIE  pe3yJIbTaThl HMEIOT HANpaBICHHOCTh Ha pelIeHHe 3ajad
BOCIIMTAHUS, PAa3BUTUS M COLMAIM3AMK OOYYarOIMXCSA CPEACTBAMH Y4eOHOIO
npeaMeTa.

B pesynprare w3ydeHus WHGPOPMATHKA HAa YPOBHE OCHOBHOTIO OOIIEro
oOpa3oBaHus y oOyuaromerocss OyayT CGOPMHUPOBAHBI CIEIYIONIUE JTUYHOCTHBIC
pe3yJIbTaThl B YaCTH:

1) naTpMOTHYECKOT0 BOCITUTAHNSI:

[IEHHOCTHOE OTHOIIIEHHE K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHUYECKOMY
U HAayYHOMY HACJICAWIO, TOHMMAaHUE 3HAUYCHUS WH(POPMATUKU KAaK HAYKA B KU3HU
COBpEMEHHOT0 OOIIeCcTBa, BIAJECHUE JOCTOBEpPHON uWH(MOpManueld O MepeaoBbIX
MHUPOBBIX ¥ OTEYECTBEHHBIX  JIOCTH)KCHHAX B  0o0macTd  HMH(DOPMATHKH
U WHPOPMAIMOHHBIX TEXHOJOTHUH, 3aWHTEPECOBAHHOCTh B HAYUYHBIX 3HAHUIX
o ¢ poBoil TpaHchopMallUh COBPEMEHHOTO O0IIIECTBA;

2) TIyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OpPUEHTAlMUs HAa MOpPAJIbHBIE LEHHOCTU W HOPMBI B CHUTYyallUAX HPABCTBEHHOIO
BBIOOpA, TOTOBHOCTH OIIEHUBATh CBOE IOBEJCHUE W TOCTYNKU, a TaKXKe IOBEJCHUE
Y MOCTYIKHU APYTHX JIFOJEW C MO3ULHMU HPABCTBEHHBIX U IPABOBBIX HOPM C YUYE€TOM
OCO3HAHUS MOCJEACTBHM IMOCTYIKOB, aKTUBHOE HENPUSATHE ACOUUAIBHBIX MOCTYIKOB,
B TOM yucie B MIHTepHere;

3) rpaskIaHCKOro BOCIIUTAHUS:

MPEJICTaBICHUE O COIMAJIBHBIX HOPMaxX U MpaBUJIaX MEKIWYHOCTHBIX OTHOIICHHUI
B KOJUIEKTHBE, B TOM YHUCJE B COLMAIBHBIX COOOIIECTBaX, COOJIOJEHHWE TPaBUI
0€30MacHOCTH, B TOM YHCJIE HaBBIKOB O€30MAaCHOIO TOBEJCHUS B WHTEPHET-CPEJIE,
TOTOBHOCTh K Pa3HOOOpa3HON COBMECTHOM JEATEIbHOCTH MPH BHIIOJHCHUN YUCOHBIX,
MMO3HABaTEJILHBIX 3aj1ad4, CO3JIaHUH Y4EOHBIX MPOEKTOB, CTpEMJICHUE
K B3aMMOINIOHUMAHHMIO U B3aMMOIIOMOIIM B MPOIECCE ITOW Yy4eOHOH JesATeTbHOCTH,
TOTOBHOCTh OIICHHMBAaTh CBOE MOBEJICHUE W IOCTYINKH CBOMX TOBApHUIICH C TMO3UIIMHU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUIN MOCTYIKOB;

4) HeHHOCTeH HAYYHOI'0 IIO3HAHMSA:
c(hOpMHUPOBAHHOCTh MHPOBO33PEHUYECKUX TMpeACTaBiIeHU 00 wuHpopMaluu,

MH(OPMAIMOHHBIX MpoleccaX U MH()POPMAIMOHHBIX TEXHOJIOTHIX, COOTBETCTBYIOIIUX
13
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COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHOW MPAKTUKU U COCTABIISIOIINX
0a30BYI0 OCHOBY JIJIsl TIOHUMAaHMS CYIIIHOCTH HAYYHOW KapTHUHBI MUPA;

UHTEpPEC K OOy4YeHHIO U TI03HAHUIO, JHOOO3HATENBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K €aMOOOpa30BaHUIO, OCO3HAHHOMY BBIOOPDY HANpPaBICHHOCTH U
YPOBHsI OOy4YEHHsI B TaJIbHEUIIIEM;

OBJQJCHUE  OCHOBHBIMH  HAaBbIKAMM  HUCCJIEIOBATEIbCKOW  JIESITEIBHOCTH,
YCTAaHOBKAa Ha OCMBICICGHWE OINbITa, HAONIOACHHM, TOCTYNKOB U CTPEMIICHHE
COBEpUICHCTBOBATh IMYTU JIOCTWXKEHHMS HHJIUBUAYAIBHOTO W  KOJUIEKTUBHOTO
OJaronoyyus;

c(hOpMHUPOBAHHOCT, HMH(POPMALMOHHON KYJIBTYpPhl, B TOM UYHCJIE HAaBBIKOB
CaMOCTOATENBFHOM paboThl C y4YEOHBIMH TEKCTaMM, CIPABOYHON JIUTEPaTypoil,
pa3HOOOpa3HBIMU CpeAcTBaMU HMHGOPMAIIMOHHBIX TEXHOJIOTHM, a TakkKe YyMEHUS
CaMOCTOATENILHO ONPENENATh 1€ CBOEro OOy4YeHHs, CTaBUTh U (POpMyIHUpoOBaTh
JUIst ce0si HOBBIE 3aJ]a4M B yueOe U MO3HaBaTEIbHOU JESTEIHbHOCTH, Pa3BUBATh MOTUBBI
Y UHTEPECHI CBOEU MO3HABATEIILHOM AEATEIbHOCTH;

S) popmupoBaHus KyJAbTYpPhI 310POBbS:

OCO3HAaHHUE LIEHHOCTH >KU3HH, OTBETCTBEHHOE OTHOILIEHHE K CBOEMY 3J0POBBIO,
YCTaHOBKA Ha 3/10pOBbIi 00pa3 )KU3HU, B TOM YHUCIIE U 3a CUET OCBOEHUS U COOIIOACHMUS
TpeOOBaHMI 6e3omacHo AKCILTyaTaluu CPEACTB UHGOPMAITMOHHBIX
Y KOMMYHUKAIIMOHHBIX TEXHOJIOTHIA;

6) Tpy10BOr0 BOCIMTAHMS:

UHTEpeC K TMPaKTUYECKOMY U3y4eHHUI0O mpodeccuit u Tpyna B chepax
npodeccuoHanbHON NEeSITENbHOCTH, CBSI3aHHBIX C UH(OPMATUKOH,
IpPOrpaMMUPOBaHUEM U HMH()OPMAIMOHHBIMA TEXHOJOTHSIMH, OCHOBAaHHBIMH Ha
JTOCTIKEHHUAX HAYKW MH(OOPMATUKU U HAYYHO-TEXHUYECKOTO MPOrpecca;

OCO3HaHHBIA  BBIOOP W TOCTPOCHHE  MHJMBHUAYalIbHOW  TPACKTOPHH
o0pa30BaHUs W JKU3HEHHBIX IUIAHOB C YYETOM JIMYHBIX U OOIECTBEHHBIX MHTEPECOB
U IOTpeOHOCTEH;

7) 3KOJIOTHYECKOI0 BOCIIUTAHMS

OCO3HaHWE TJIOOAIBHOIO XapakTepa »JKOJIOTMYECKUX MpoOJeM U MyTed Uux
pemieHus, B TOM 4YHCJIE€ C YYE€TOM BO3MOXHOCTEH WHGOPMAIMOHHBIX U
KOMMYHUKAILIMOHHBIX TEXHOJOTUH;

8) ananTanuu o0yuyamouierocsi K U3MEHSIIOIIMMCSl YCJIOBUAM COIMAJILHOM
U IPMPOJXHOM Cpeabl:

OCBOEHHE OOYYalOIIUMHKCS COIUAIBHOTO OMbITa, OCHOBHBIX COIMAIBHBIX POJICH,
COOTBETCTBYIOIIMX BEAYIIEH NEATEIbHOCTH BO3pacTa, HOPM M MPaBUJ OOIIECTBEHHOTO
noBeieHus1, GOpM COIMATBLHON JKM3HU B TPYIIax W COOOIIECTBaX, B TOM YHUCIE
CYIIECTBYIOIIUX B BUPTYAJIbHOM ITPOCTPAHCTRBE.
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METAINIPEIMETHBIE PE3YJIbTATBI

MCTaHpeI[MCTHLIG PE3YIIbTATBI OCBOCHUA IIPOTPAMMBI 110 I/IH(bOpMaTI/IKG OTpaAXaroT
OBJIaICHUC YHUBCPCAJIIbHBIMHU y‘{e6HBIMI/I I[GﬁCTBHHMH — IIO3HaBAaTCIbHBIMH,
KOMMYHHUKAaTUBHBIMHA, PECTYJIITUBHBIMH.

Ilo3HaBaTe/ibHbIC YHUBEpPCAJIbHbIC Y4eOHbIC HEeHCTBUA
ba3oBble Jjoruueckue I[eﬁCTBHH:

YMCHHUC OIPCACIIATL IMOHATHUA, CO31aBaThb 0606H_[€HI/I$I, YCTaHAaBJIMBATbL aHAJIOTHUH,
KJIaCCI/I(l)I/IIlI/IPOBaTB, CaMOCTOATCIIBHO BI)I6I/IpaTL OCHOBAaHUA )51 KpUTCPHUH
JJIsA KJ'IaCCI/I(I)I/II(aI_II/II/I, YCTaHaBJIMBATh IIPHUYUHHO-CICACTBCHHBIC CBA3U, CTPOUTH
JIOTHYCCKHUEC PACCYKACHUA, IIPOBOAUTL YMO3AKIOUCHUA (I/IHI[YKTI/IBHBIG, ACAYKTHUBHBIC
Hu 110 aHaHOFI/II/I) U BBIBO/JIBI;

YMCHHUC CO3daBaTb, IIPUMCHATH U Hp€06p330BLIBaTL 3HAKN U CHMBOJIbI, MOJACIIN
N CXCMBI JJIA PCIICHUA yqe6HBIX H ITIO3HAaBATCJIbHBIX 3a44a4,

CaMOCTOSITeJIbHO BBIOMpaTh CHoco0 perieHus y4eOHOW 3ajadyu (CpaBHUBATH
HCCKOJIBKO BAapHWaHTOB PCHICHHA, BBI6I/IpaTB HauoOoJiee HOJIXOJISIIIII/Iﬁ C YUcTOM
CaMOCTOATENLHO BBIJIETIEHHBIX KPUTEPHUEB).

Ba3oBble nccienoBarejabcKkue AeiCTBUA:

dbopMynMpoBaTh  BOMPOCH], (UKCHUPYIOIIME  Pa3pblB  MEXIYy  pPEaTbHBIM
U JKEJaTeIbHBIM COCTOSTHUEM CUTYallUHM, 00BEKTa, U CAMOCTOSITEIIbHO YCTaHABIUBATH
HCKOMOE M JIAHHOE;

OIICHMBATh Ha MPUMEHUMOCTh U JOCTOBEPHOCTh MH(OpPMAIHIO, MOJYYEHHYIO B
X0JI€ UCCJIeJOBAHMS,

IIPOTHO3UPOBATh BO3MOXKHOE JaJIbHEHIIIEe pa3BUTHE IPOIIECCOB, COOBITHH M HX
MOCJICACTBUA B AQHAJIOTUYHBIX WA CXOAHBIX CHUTyalMsIX, a TaKX€ BbIJIBUTATh
MIPETIOJIONKEHUS 00 UX Pa3BUTHH B HOBBIX YCIIOBUSX U KOHTEKCTaX.

Pabora ¢ nngopmanmeii:

BBUSIBISITh  JCPUIIUT WHGOPMANMK, JaHHBIX, HEOOXOMWMBIX I PEUICHHUS
MOCTaBJICHHOM 3aJ1a4H;

NPUMEHATh Pa3IMYHbIC METO/bI, HHCTPYMEHTHI M 3alpOChI MIPH TIOUCKE U O0TOOpE
nH(OPMAITUU WM JAaHHBIX U3 UICTOYHUKOB C YUETOM IPEIJIOKCHHON YIeOHOH 3a/1auu U
3aJIaHHBIX KPUTEPHCB;

BEIOWpATh,  aHAIM3UPOBAaTh, CHCTEMATH3UPOBATh W  HMHTEPIPETHPOBATH
UH(OPMAITUIO PA3TUIHBIX BUIOB U (JOPM MIPEICTABICHHUSI,;

CaMOCTOATENFHO BBIOMPATh ONTUMAIBHYIO (QOpMY MpeACTaBICHHUS HHPOpMALUU
U WUTIOCTPUPOBATh pEIIaeMbIC 3aJladyd HECJIOKHBIMHA CXEMaMH, JUarpaMMaMiu, WHOH
rpaduKoil 1 TX KOMOWHAIUSMH,

OIICHUBATh HAJIEKHOCTh MH(MOPMAIIUU 10 KPUTEPHUSIM, MPEIOKEHHBIM YUUTEIIEM
WM CPOPMYITHPOBAHHBIM CaMOCTOSTEIILHO;

3¢ (HEKTUBHO 3aITOMUHATH U CUCTEMATHU3UPOBATH HHHOPMAITHIO.
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KomMMmyHUKaTHBHBIC YHUBEpPCAJbHbIE Y4eOHbIEe AeiiCTBHS
O0menue:

CONOCTABJSATb CBOU CYXKJICHHUS C CYXJACHUSMH JPYTUX YYacCTHUKOB JHAJIOra,
OOHApYXUBATh PA3JIUIUE U CXOJICTBO MMO3UITUI;

NyOJIMYHO MPEJICTABIATh PE3yJIbTaThl BBIIOJHEHHOTO OIbITa (IKCIIEPUMEHTA,
HCCIIEIOBAHUSI, IPOEKTA);

CaMOCTOSITENIbHO BbIOMpPATh (hopMaT BBICTYIUICHHUS C YUYETOM 3a/ay Mpe3eHTaIluu
U OCOOCHHOCTEH ayJuTOPMU M B COOTBETCTBUM C HHUM COCTaBJISITh YCTHBIE H
MUCbMEHHBIE TEKCTHI C UCIIOIb30BaHUEM UILTIOCTPATUBHBIX MATEPHAIIOB.

CoBMecTHas 1eATEJIbHOCTH (COTPYIHHYECTBO):

NOHUMaTh M HCHOJIb30BATh MPEUMYIIECTBA KOMAHIAHOW W WHIUBUIYAIbHON
paboOThl TIpU pENICHWH KOHKPETHOW TpOoOJeMbl, B TOM UYHCIE TPU CO3JaHHUH
HH()OPMAITMOHHOTO MPOTYKTA;

OpUHUMATh 1eJb COBMECTHOM HMH(POPMALMOHHON JEesATENBHOCTH IO cOOopy,
o0OpaboTke, nepenaue, popmanuzanuu HHPOPMAINHA, KOJUIEKTHBHO CTPOUTH JCUCTBUS
Mo €€ JOCTIKCHHIO: PaCIpeAcsiaTh pPOJH, JIOTOBAPUBATHCSA, OOCYXKIATh TPOIECC
U pe3yJIbTaT COBMECTHOM pabOoThI;

BBITIOJIHATh CBOIO 4YacTh paboTel C¢ wuHbopMmarmein win WHGOPMAIIMOHHBIM
MPOIYKTOM, JOCTUTasi KadyeCTBEHHOrO0 pe3yJbTaTa [0 CBOEMY HaIpaBJICHUIO
U KOOPJIMHUPYS CBOU JEHCTBUS C IPYTUMHU WICHAMU KOMAaH/IbI;

OIICHMBATh  KA4ecTBO CBOEro BKJIaga B  oOmud  MHPOPMALUOHHBIH
MPOAYKT TI0 KPUTEPHUSAM, CaMOCTOATEIBbHO C(HOPMYJIUPOBAHHBIM  YYaCTHUKAMH
B3aHMO/ICHCTBUS;

CpPaBHUBATH PE3yJbTAThl C MCXOMHOM 3aJadell W BKJIAQJ KaKIOTO YjieHa KOMAaH/IbI
B JIOCTW)KEHUE pe3yJbTaTOB, pa3leisaTh cQpepy OTBETCTBEHHOCTH U MPOSBIATH
TOTOBHOCTH K MTPEJIOCTABICHUIO OTYETA IEepe]] TPYTIIION.

PeryasiTuBHbIe YHUBEpPCAJIbHbIE YUYeOHBbIE JeHCTBUS
Camoopranu3aunus:

BBISIBIISITh B JKM3HEHHBIX W YYCOHBIX CHTYyaIUsAX TMpOOJEeMbI, TpeOyromme
peIleHuSs;

OpPHUEHTHUPOBAThCS B  PA3NMYHBIX  TOAXOJaX K  TPHHATHIO  pENIeHUI
(MHIUBUAYAJIbHOE MPUHATHE PEIICHUM, MPUHATHAE PEIICHUI B TPYTIIE);

CaMOCTOSATENIbHO COCTaBIIATh aJTOPUTM pEIIeHUd 3aaaud (WIM €ero 4YacTh),
BBIOMpATh CMOCOO pemieHuss ydeOHOW 3amauyd C y4eTOM HWMEIOIIUXCS PECypCcoB
U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAaTh TNpeajaracMbie BapHAHTHI
pELICHUH;

COCTABJISITh TUIAaH JEWUCTBUN (TJIaH peanu3alMd HAMEUYEHHOTO ajropuTMa
pElICHHs), KOPPEKTUPOBATh MPEHJIOKEHHBIA alrOPUTM € YYETOM  IOJTY4YeHUs
HOBBIX 3HaHUU 00 U3y4aeMOM OOBEKTE;
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OPOBOAUTH BBIOOp B YCIOBUAX MNPOTUBOpPEUMBON wuHpopmanmu u Opathb
OTBETCTBEHHOCTb 3a PEILLICHHUE.

CaMoKOHTpOJIb (peduiekcusi):

BJIQJIETh ~ Croco0aMu  CaMOKOHTPOJIs,  CaMOMOTHBAllMM U

pedriekcuu; maBaTh OIEHKY CUTyalldd W MpeajaraTh IUIaH €€

M3MCHCHHUS,

YYHUTBIBaTh KOHTEKCT W TPEIBHJCTH TPYMHOCTH, KOTOpPHIE MOTYT BO3HUKHYTH
Ipyu  pelieHuHW y4eOHOW  3ajauyd, aJanTUpPOBaTh PEIICHHE K  MEHSIOIIUMCS
00CTOSITEIIECTBAM;

O0OBSICHATH IPUYHHBI JOCTHKCHUS (HEeAOCTHXKEHUS ) pEe3yJIbTAaTOB
MH(POPMAIIMOHHOW JCATEILHOCTH, JaBaTh OIICHKY NPHOOPETEHHOMY OIBITY, YMETh
HaXO0JUTh MO3UTUBHOE B MIPOU3ONIECAIICH CUTYaIUH;

BHOCUTh KOPPEKTHUBBI B JIEATCIIBHOCTh HAa OCHOBE HOBBIX OOCTOSITEIBLCTB,
M3MEHUBIIIUXCS CUTYAIIMH, YCTAHOBJIICHHBIX OITMOOK, BOBHUKIITUX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTaTa 1IEJIU U YCIOBUSIM.

IMOLMOHAJILHLIN HHTEJIEKT:
CTaBUTh ce0s HAa MECTO JIPYyroro 4YeloBeKa, NMOHMMATh MOTHBBI M HaMEPCHUS

JpyTOTO.

IlpunsiTHe ceds U APyrux:
OCO3HaBaTh HEBO3MOXXHOCTb KOHTPOJMPOBATh BCE BOKPYI JaXe B YCIOBHSIX
OTKPBITOT'O I0CTYTA K JIIOOBIM 00beMaM UH(POPMALIHH.

INPEAMETHBIE PE3YJIbTATBI

K xoHiy o0yuenus B 7 kjacce y oOydaromierocst 0yayT copMUpPOBAHBI YMEHUS:

MOSICHATh HAa TPUMEPax CMBICT TOHITHH «uHGOpMaIusLy, «MH(POPMAIIMOHHBIHI
mporecc», «obpaboTka wuHPOpMaANUK», «XpaHEHHE WHGOPMAIMNY, «Iepenada
uHbOpMaIINY,;

KOAUPOBAaTh H  JIGKOJUPOBATh  COOOIICHWS 1O  3aJaHHBIM  TPaBHIIAM,
JEMOHCTPUPOBATh IMOHUMAHWE OCHOBHBIX MPUHIIAIIOB KOJUPOBAHUS HH(POPMAIUN
pa3IMYHON MPUPOABI (TEKCTOBOM, rpadpuueckoit, ayamo);

CpaBHUBATh JJIMHBI COOOIEHWH, 3amUMCaHHBIX B Pa3IMYHBIX an(aBuUTax,
OIepUpOBaTh CIWHUIIAMH HW3MEPCHHs HMH(POPMAIIMOHHOTO 00beMa M CKOPOCTH
nepenayn JaHHbIX;

OIICHWBATh W CPABHUBATH Pa3MEpPhl TEKCTOBBIX, I'PpaUUECKUX, 3BYKOBBIX (DaisIOB
u BUeo(aiiios;

NPUBOJUTH TPUMEPHI COBPEMEHHBIX YCTPOWCTB XpaHCHHS © Iepeaadu
nH(OpMAaITNH, CPAaBHUBATH UX KOJWYECTBEHHBIE XapaKTCPUCTUKH,

BBIICNIATH OCHOBHBIC JTalbl B HWCTOPUM W TOHUMATh TCHACHIIMH Pa3BUTHS
KOMITBIOTEPOB U MTPOTPAMMHOTO 00ECIICUEHUS;
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[OJy4yaTh M MCIOJIb30BaTh HMH(OpPMALMIO O XapaKTEPUCTHKAX IE€PCOHAIBHOIO
KOMIIBIOTEPA M €ro OCHOBHBIX 3JEMEHTax (Mpoleccop, ONEepaTUBHAs IaMSTh,
J0JTOBPEMEHHAS [TaMATh, YCTPONCTBA BBOAA-BBIBO/IA);

COOTHOCUTh XapaKTEPUCTHUKU KOMIIBIOTEpA C 3aJadaMH, pelIaeéMbIMH C €ro
MIOMOLIBIO;

OpUEHTHUPOBATHCS B MEPAPXUUECKON CTPYKType (paiioBOM cUCTEMbI (3alHChIBATh
noJiHoe uMs ¢aina (karamora), myTh K (aility (KaTajory) no MMEIEeMycsi OMMCAHUIO
(haiisIoBOM CTPYKTYPBI HEKOTOPOT'0 HH(POPMAITMOHHOTO HOCUTETIs);

paboTaTh ¢ paiIoBON CHUCTEMOI MEPCOHAIBHOIO KOMIBIOTEPA C UCIOJIb30BaHUEM
rpaduueckoro uHTepdelica, a HMEHHO: CO3JaBaTh, KOMHPOBATh, IE€PEMEIATH,
NEePEeMMEHOBBIBaTh, YJAIATh W apXUBUPOBATh (ailibl M KaTaJoTH, HCIOIb30BaTh
AHTUBUPYCHYIO NPOTpaMMYy;

NPEICTaBIATh PE3yJbTaThl CBOEH JNIEATENbHOCTH B BHUJE CTPYKTYpUPOBAHHBIX
WJUTIOCTPUPOBAHHBIX JJOKYMEHTOB, MYJIbTUMEIUNHBIX MTPE3CHTALIUMN;

uckatb uH@opMauuio B MHTepHere (B TOM umMcie, MO KIIOYEBBIM CIOBaM,
M0 M300paKEHMIO), KPUTUYECKU OTHOCUTHCA K HaWJeHHOW uHdOpManuu, oco3HaBas
OMACHOCTh JI JJUYHOCTU M OOIIECTBA PacHpOCTpaHEHUs] BPEIOHOCHOW MHMOpMauuy,
B TOM YHCJI€ IKCTPEMUCTCKOIO U TEPPOPUCTHUECKOTO XapaKTepa;

NOHUMATh CTPYKTYPY aJIpecOB BEO-PECYPCOB;

UCIOJIb30BaTh COBPEMEHHbBIE CEPBUCHI HHTEPHET-KOMMYHHKAIHIA;

coOmoate TpeboBaHUsS OE30MACHON JKCIUTyaTallud TEXHUYECKUX CPE/ICTB
MH(POPMALIMOHHBIX U KOMMYHUKALIMOHHBIX TEXHOJOTUHM, COONIOAaTh CETEBOM 3THKET,
0a30Bble HOpPMbI MH(GOPMALMOHHOM STHUKUM U MpaBa Mpu paboTe C MPUIOKEHUSIMU
Ha JIIOOBIX yCTpoMcTBax U B VIHTepHeTe, BbIOMpaTh O€30MacHbIE CTPATETUU MTOBEACHHUS
B CETH;

OPUMEHATh  METOJAbl  NPO(UIAKTUKM  HEraTUBHOIO  BJIMSHMS ~ CPEJACTB
MH(POPMALIMOHHBIX U KOMMYHHKAIIMOHHBIX TEXHOJIOTUN Ha 37J0POBbE M10JIb30BATEIIS.

K koHiy o0yuenus B 8 kiacce y oOydaromierocsi OyayT chopMHUpPOBaHbl YMEHUS:

MOSICHATh HAa IPUMEpax pas3IiMuusl MEXKIY MO3HIMOHHBIMU M HENO3UIIMOHHBIMU
CUCTEMAMU CUMCIICHHUS;

3amuChIBaTh U CpaBHUBATH Lelble yucia oT 0 1o 1024 B pa3nuyHbIX NO3ULUOHHBIX
cUcTeMax CcyHucieHHus (C OcHOBaHUSMH 2, 8, 16), BBINOJIHATH apUpMETHUYECKUE
onepaluu HajJ HUMU;

pPacKpbIBaTh CMBICI TIOHATHM  «BBICKA3bIBAHUE», <JIOTMYECKAS OIepanus»,
«JIOTMYECKOE BBIPAKECHUEY;

3aIMChIBaTh  JIOTUYECKHE BBIPAXKEHHS C  HMCIHOJIB30BAHUEM  JU3BIOHKIIUH,
KOHBIOHKIIMM U OTPULIAHUSA, ONPENEIATh UCTUHHOCTH JIOTUYECKUX BBIPAKECHUH, €CIIU
U3BECTHbI 3HAYEHHUS MCTUHHOCTU BXOJALIUX B HETO NEPEMEHHBIX, CTPOUTH TAOIMIIbI
VCTUHHOCTH JUJISI IOTHYECKUX BBIPAKEHUM;
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pacKpbiBaTh CMBICII TIOHSATHU «HCIOJHUTENBY, «AJITOPUTM», «IIpOrpamMmay,
MOHUMAsl Pa3HUILy MEXIY YIOTpPEOJICHUEM JTHUX TEPMHUHOB B OOBIJIEHHONW peuu
1 B UH(OPMATHKE;

OTNHUCHIBATh AJTOPUTM pEIICHUS 3aJ]aud Pa3IuYHbIMU CIOCOO0aMH, B TOM YHCIIE
B BHJIE OJIOK-CXEMBI;

COCTaBJISITh, BBIMTOJIHATh BPYYHYI0 M Ha KOMITBIOTEPE HECIOKHBIC aJTOPUTMBI
C UCIIOJIb30BaHUEM BETBIICHUN W IIUKJIOB JIJIST YIIPABJICHHS UCTIOJHUTEISAMHU, TAKUMH KaK
Po6ot, Uepenarnika, UepTexHUK;

UCIIOJIb30BaTh KOHCTAaHTBI W TICPEMCHHBIC PA3IUYHBIX THIIOB (YHCIIOBBIX,
JIOTUYECKUX, CHUMBOJIBHBIX), a TaKKe COJEp)KaIlNe WX BBIPAKCHHUS, HCITOJIB30BATh
orepaTop MPUCBANBAHMS;

UCIIOJIB30BaTh MPU pPa3padOTKe NporpaMM JIOTUYECKHE 3HAYEHUs, OIeparuu
1 BBIPAXXEHUS C HUMU;

aQHAJM3UPOBATh MPEIJIOKEHHBIE AJITOPUTMBI, B TOM YHUCJE OMNpEIEsiTh, KaKue
PE3yNbTaThl BOBMOXHBI IPH 33JJAHHOM MHOKECTBE HCXOHBIX 3HAUCHUI;

co37aBaTh W OTJIAXHBATh MPOTPAMMBI Ha OJHOM H3 SI3IKOB IPOTPAMMHPOBAHHUS
(Python, C++, Ilackans, Java, C#, IllkonbHBII AnropuTMudeckuii S3bIK),
peau3yIolIue HECJIOXKHbIE  aJrOpuTMbl  O0OpaOOTKM  YHMCJIOBBIX  JAHHBIX  C
WCIIOJIb30BaHUEM I1IUKJIOB W BETBJICHHUM, B TOM YHCJIE pPEATU3YIOIIME MPOBEPKY
JICTMMOCTH OJHOTO 1IEJIOTO YKCJIa Ha Jpyroe, IMPOBEPKY HATYypaJlbHOTO 4YHCIA Ha
MPOCTOTY, BbIJEICHUA HUPP U3 HATYPAIHHOTO YHCIIA.

K koniy o0yuenust B 9 kyacce y obyuaromierocs 0yayT chhopMUpPOBaHbI YMEHHUS:

pa3OuBaTh 3aJjaud Ha MOJ3aJladd, COCTaBIATb, BBIIOJHIATH BPYYHYIO
M Ha KOMIBIOTEPE HECJIOXKHBIE AJITOPUTMBI C HCIOIH30BAHUEM BETBICHUH, LHKIIOB
Y BCIIOMOTATEIbHBIX aJITOPUTMOB JIJIs1 YIIPABJICHUS HUCTIOTHUTESIMU, TaKUMU Kak Po6or,
UYepenamka, YepTeKHUK;

COCTABJISITh M OTJQXHUBATh MPOTPAMMBI, PEATU3YIOUIUE THUIIOBBIE AJITOPUTMBI
00pabOTKH YHCIIOBBIX MOCIEIOBATEIBHOCTEH WM OJHOMEPHBIX YHCIOBBIX MAaCCHBOB
(TOMCK MAaKCMMYMOB, MUHUMYMOB, CYMMBbI WJIM KOJIMYECTBA AJIIEMEHTOB C 3a/IaHHBIMU
CBOMCTBaMHU) Ha OJHOM M3 SI3bIKOB mporpammupoBanus (Python, C++, [lackanb, Java,
C#, lIkonpHBIN ANTOpUTMUYECKHUN SA3BIK);

pacKpbIBaTh CMBICT TMOHATHM «MOJIENbY», «MOJCIUPOBAHUEY, OMPEICTSATH BHUIBI
MOJIeJIEl, OLEHWBATH COOTBETCTBHE MOJEIN MOJEIUPYEMOMY OOBEKTY M LEISIM
MOJIETTUPOBAHUS;

UCTIONb30BaTh Tpadbl H JEpeBbs I MOJACIUPOBAHUS CHCTEM CETEBOM
U HepapXUIECKON CTPYKTYpPbI, HAXOIUTh KpaTualinii myTh B rpade;

BBIOMpATh CMOCOO NPEICTaBICHUS JAHHBIX B COOTBETCTBUM C MOCTABJICHHOU
3amadeid  (Tabnuiel, cXeMmbl, rpaduKu, JOUarpaMMbl) C  HCMOJb30BAaHUEM
COOTBETCTBYIOIIUX MPOrPAMMHBIX CPEJICTB 00paOOTKN JaHHBIX;
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UCIIOJIb30BaTh 3JIEKTPOHHBIC TAONUIIBI Uil 00pabOTKHU, aHaIW3a U BU3YyalM3alluu
YHUCIIOBBIX JAHHBIX, B TOM UHCJIE C BBIJCICHHEM JHAalma30oHa  TaOIHIlbI
U yIOPSI0YMBAHUEM (COPTHUPOBKOI) €r0 3JIEMEHTOB;

co37aBaTh U TMPUMEHATH B AJIEKTPOHHBIX Tabnmunax G(OpMyJbl HIJisi PacdyeToB
C MCTIOJIb30BAaHNEM BCTPOCHHBIX apru(MeTrnaecknx PyHKIui (CyMMHPOBAHUE U TTOICUET
3HAYCHUH, OTBEUAIONIUX 3aJaHHOMY YCJIOBHUIO, CpeaHee apudmeTnyeckoe, IOUCK
MaKCUMaJIbHOTO M MHHUMAJIBHOTO 3HA4YeHHs), aOCONIOTHOW, OTHOCHUTEIIbHOMH,
CMEILIAHHOM aJIpecaluy;

UCIIOJIb30BaTh AJICKTPOHHBIE TaOJMIIBI [IJII YHUCJIECHHOTO MOJICTMPOBAHUS B
MPOCTHIX 33/1a4ax U3 Pa3HbIX MPEAMETHBIX 00JIacTel;

UCIIOJIb30BaTh COBPEMEHHbIE UHTEPHET-CEPBUCHI (B TOM quciie
KOMMYHUKAIIMOHHBIE CEPBUCHI, OOJIAYHbIE XPAHWIMINA JAHHBIX, OHJIAWH-IIPOTPaMMBbI
(TekcToBBIE W TpaduuecKWe pPENaKTOphl, Cpeasl pa3paboTKu)) B  y4eOHOU
Y TIOBCEIHEBHOM JIEATEILHOCTH;

IPUBOJUTH TIPUMEPHI UCIIOIB30BAHUS T€OMH(DOPMAIMOHHBIX CEPBUCOB, CEPBHUCOB
rOCYJIJapCTBEHHBIX YCIyT, o0O0Opa3oBaTelbHBIX cepBUCOB IHTepHeTa B ydeOHOU
Y TIOBCEIHEBHOM JESATEIbHOCTH;

UCIIOJIb30BaTh Pa3JIMUHbIC CPEJCTBA 3alUThI OT BPEIOHOCHOTO MPOrPaMMHOIO
oOecrieueHusi, 3allUIIaTh MEPCOHAIBbHYI0 HH(OpPMAIMI0O OT HECAHKIIMOHUPOBAHHOIO
JOCTYNa M €ro MOCHEACTBHI (pa3riallieHusi, MOJAMEHBI, YTPaThl JAaHHBIX) C YYE€TOM
OCHOBHBIX TE€XHOJOTUUECKUX U COLMATBHO-TICUXOJIOTUUYECKUX aCIIEKTOB UCIIOIb30BaHUS
cetu MuTepHer (cereBasi aHOHUMHOCTb, U(POBOIL ciiell, ayTEeHTUYHOCTh CyOBEKTOB U
PECYPCOB, OMMACHOCTh BPEAOHOCHOTO KO/A);

pacno3HaBaTh MONBITKUM M TMPEAYNpEexAaTh BOBICUEHUE CEOS U OKPYKAIOIIMX
B JICCTPYKTUBHBIE U KPUMHUHAIbHBIE (OPMBI CETEBOW AaKTUBHOCTU (B TOM YHCIIC
KHOepOyYJUIHHT, (PULLIUHT).
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v

7 KIIACC
HanmenoBanue
Ne KonnyectBo OCHOBHBIE BU/IbI I€ATEIBLHOCTH
pa3zIesoB U TEM [IporpammHoe copepxaHue
n/n 4acoB oOyyaromuxcs

y4eOHOTO TIpeAMeTa

Paznen 1. LHudgposasi rpaMOTHOCTH

1.1

KoMmmnrerotep —
YHUBEpCAIbHOE
YCTPOUCTBO 00pabOTKH
JTAHHBIX

2

KomMmnbrorep — yHUBEpCaIbHOE
BBIYMCIIUTEIBHOE YCTPOICTBO,
paboTaroliee 1o nmporpamme.

TuIbl KOMIIBIOTEPOB: NEPCOHAIBHBIC
KOMIIbIOTEPHI, BCTPOCHHBIE
KOMIIBIOTEPHI, CYIIEPKOMITBIOTEPBI.
MoOubHBIE YCTPOKMCTBA.

OCHOBHBIE KOMIIOHEHTBI KOMIIBIOTEPA
U ux HazHaueHue. [Ipoueccop.
OnepaTuBHas U JOJITOBPEMEHHAS
aMsAThb. Y CTPOWCTBA BBOJIA U BBIBOJA.
CeHCopHBIN BBOJI, TATYUKU MOOUITbHBIX
YCTPOMCTB, CpelICTBa OMOMETPUUECKOI
ayTEeHTU(UKALIIH.

HcTopus pa3BUTHS KOMIIBIOTEPOB

¥ IPOTPAaMMHOT0 00eCTIeUeHHUS.
[Toxonenus KOMIBIOTEPOB.
CoBpeMeHHBIE TEHACHIINN PAa3BUTHUS
KOMIbIOTEPOB. CyNepKOMIBIOTEPHI.

PackpbIBaTh CMBICI H3y4aeMbIX ITOHATHH.
AHanM3upoBaTh yCTPOICTBA
KOMITBIOTEPA C TOUKH 3PCHHUSI
OpraHu3alliy Mpoleayp BBOJA,
XpaHeHus1, 00pabOTKH, BBIBOIA

U Tiepeiayu nHpopMaIuu.
AHanu3upoBath HHPOPMAITIIO
(curHajbl 0 TOTOBHOCTH U HETIOJIAJIKE)
IIPYU BKIIOYEHUU KOMITBIOTEPA.

N3yuaTs napOpMAIuio

0 XapaKTEPUCTHKAX KOMIBIOTEPA.
HccnenoBath HCTOPHIO PA3BUTHS
KOMITBIOTEPOB U MTPOTPAMMHOTO
oOecrieueHus, COBpeMEHHbBIC TEHICHIINN
Pa3BUTHS KOMITBIOTEPOB

U CYTIEPKOMIIBIOTEPOB.

OOcyxnaTh IpaBUiIa TEXHUKU
0€30MacHOCTH U MpaBui padOTHI

Ha KOMIIBIOTEpE.
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[TapaienbHbIE BBIYUCICHUS. Hpaxkmuueckue pabomot’:
[IepcoHANIBHBINA KOMITBIOTED. 1. Brniouenue xomnvromepa u noyydyeHue
[Ipoueccop u €ero XxapakTepUCTUKH uHgopmayuu o e2o XxapaKmepucmuKax

(TakTOBas 4aCTOTA, PA3PATHOCTD).
OneparvBHas MaMsITh.
JlonroBpemMeHHas mamsTh. Y CTpPOMCTBA
BBOJIa ¥ BbIBOJIa. OOBEM XpaHUMBIX
JAHHBIX (ONepaTUBHAs MAMSTh
KOMIIBIOTEPA, KECTKUM

Y TBEPAOTENIBHBIN JUCK, IIOCTOSHHAS
naMsTh CMapT(HOHA) U CKOPOCTh
JIOCTYTIA [T pa3JIUYHbIX BUJIOB
HocuTesel. TexHuka 6e30macHOCTH
U IIpaBUJia padOThl HA KOMIIBIOTEPE

1.2 | IIporpamMmsl 1 JaHHbIE 4 IIporpamMMHOE 0OecnieueHune PackpbIBaTh CMBICI U3y4aeMBbIX IIOHATUN.
komnbrorepa. [Ipukiannoe N3y4aTe BOIpOoChl NpaBOBOW OXPaHbI
IporpaMMHOE 0OecIieYeHHE. MpOrpaMM U JTaHHBIX.

CucremMHoe mporpaMMHOE OnpenensiTe MporpaMMHbBIE CPEJICTBA,
obecnieuenue. Cuctembl HEO0OXOAMMBIE ISl OCYIIIECTBICHUS
nporpammupoBanus. [IpaBoBast oxpana | HH(OOPMAIMOHHBIX MPOIECCOB
porpaMm U JIaHHbIX. becruiaTHbie IIPYU pEeUICHUU 3a/au.

U YCJIIOBHO-O€CIUIATHBIE TPOTPAMMBI. OnpenensiTe OCHOBHBIE XapaKTEPUCTUKN
CB0o0OIHOE TIPOTPAMMHOE ONEPALTMOHHON CUCTEMBI.

o0ecrieueHue. OnepupoBaTbh KOMIIBIOTEPHBIMU

daiibl ¥ anku (KaTajaoru). nH(pOpMAIIMOHHBIMU 00BEKTAMHU

' TIpeyiaraemplii B porpamme 10 HHGOPMATHKE TIEPEUCHE MPAKTUYECKUX PAOOT HOCUT PEKOMEHIATENBHEIN XapaKTep.
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[TpunHuMnIB MocTpoeHus GailioBbIX
cucteM. [lomHnoe ums daiina (mamnku).
[Tyt K ¢aiiny (manke). PaGora

¢ ¢aiiamMu M KaTajioraMu CpeiCTBaMU
ONEPAILMOHHON CUCTEMBI: CO3/IaHHE,
KOIIMPOBAaHUE, IEpPEMELIEHUE,
NEPEMMEHOBAHUE U YJaleHUE (pailioB
U Tarnok (katajaoros). Turbl ¢haiiios.
CpolicTBa (aityioB. XapakTepHbie
pa3Mepsl (aiiioB pa3IMYHBIX THIIOB
(cTpaHuLa TEKCTA, HIEKTPOHHASA KHUTA,
dboTorpadusi, 3aMuch NECHU,
BUJICOKJIUII, [IOJTHOMETPAXKHBIN
¢unbM). ApxuBanus JaHHBIX.
Hcnonb3oBanue nporpaMmm-
apxuBaTopoB. PanoBbIA MEHEKED.
[Touck ¢aitnoB cpeacTBamu
ONEPALIMOHHOMN CUCTEMBI.
KoMIiproTepHbIE BUPYCHI U APYTHE
BpPEAOHOCHBIE porpaMMmel. [IporpamMmbl
JUTSL 3aIUTBI OT BUPYCOB

B HarisiAHO-TpaduyeckoM uHTepderice.
BEITIOTHATH OCHOBHBIE OTIepaIiuu

c ¢haitmamMu ¥ Mmankamu.

OnenuBath pa3Mepsl (Haiios,
MOJITOTOBJICHHBIX C UCTIOIH30BaHUEM
Pa3IMYHBIX YCTPOMCTB BBOJA
uHdopmaIuu (K1aBuaTyphl, CKaHepa,
MUKpO(OHa, POTOKaMEDHI,
BUJICOKAMEPBHI).

Hcnonb30BaTh NporpaMMbI-apXHUBaTOPHI.
Ocy1iecTBIATh 3aUTY UHGOPMAITUU

OT KOMITHIOTEPHBIX BUPYCOB C TTOMOIIIBIO
AHTUBUPYCHBIX MPOTPAMM.
[InanupoBaTh U CO3aBATH JTUYHOE
MH(OPMAIMOHHOE MTPOCTPAHCTBO.
Ilpakmuueckue pabomuoi:

1. Bvinonnenue ocHOBHbIX

onepayuil ¢ ghaviamu u nankamu.

2. CpasneHue pazmepos mekcmosbix,
epaghuueckux, 386yKo8blx U 8U0e0PalLlIos.
3. U3yuenue sanemenmos unmepgetica
UCNONIL3YEeMOU ONePayUOHHOL CUCTIEMDbL.
4. Hcnonvzosanue npocpammol-
apxueamopa.

5. 3awuma ungopmayuu

OM KOMNBIOMEPHBIX 8UPYCOB C NOMOUBIO
AHMUBUPYCHBIX NPOCPAMM
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1.3.

Komnrerorepusie cetn

OObenMHEeHHE KOMIIBIOTEPOB B CETh.
Cetp UnTepuer. Beb-cTpanuiia,
BeO-caiiT. CTpyKTypa ajipecoB
BeO-pecypcoB. bpaysep. [TonckoBbie
cuctemsl. [Touck nadopmanum

10 KJIFOYEBBIM CJIOBaM

U 110 n300pakeHuto. JlocToBepHOCTD
uH(pOpMaInK, NOJy4YeHHON

n3 MHTepHera.

CoBpeMeHHbIE CEpBUCHI MHTEPHET-
KOMMYHUKAIUH.

CereBoii ATUKET, 0a30BbIE HOPMBI
MH(OPMAIMOHHON ATUKU U TTpaBa
npu padote B Untepuere. Ctpareruu
0€30MacHOro MOBEICHUS B
HNuTepuere

PackpbIBaTh CMBICIT H3y4ae€MbIX MOHSITHUH.
Ocy1ecTBIATh MOUCK UHPOpMaLUU

MO KJIFOUEBBIM CIIOBAM

U 110 U300paKEHHUIO.

[IpoBepsTh TO0CTOBEPHOCTH HH(MOPMAITIH,
HAaUJECHHOM B ceTu IHTEpHET.
BoccranaBnuBarth azipec BeO- pecypca

U3 UMEIOIIMXCA (PparMeHTOB.
OcymiecTBIsATh B3aUMO/JIEVCTBUE
MOCPEACTBOM BJIEKTPOHHOM

MOYTHI, BUACO-KOH(EPEHII-CBSI3H.
N3y4aTh ceTeBOU ITHUKET.

UccnenoBarh crpateruu 6€301MacHOro
noBesieHus B IHTepHeTe.
Ilpaxkmuueckue pabomol:

1. Ilouck ungpopmayuu no

KII0Ye8bIM CI08AM U NO

U300padsCeHUro.

2. Hcnonvzosanue cepsucog unmepnem-
KOMMYHUKAYUU

Uroro no pazneny

Paznen 2. Teoperuueckue oc

HOBbI HH(pPOPpMATHKH

2.1

Uudopmanus u
UH(POPMaLIMOHHbBIE
IPOLIECCHI

2

Nudopmartiust — 0JIHO U3 OCHOBHBIX
TIOHATHUN COBPEMEHHOW HAYKHU.
Nudopmanus kak CBeICHMUS,
NpeAHa3HAYCHHBIE J1JI1 BOCIPUSITHUS
YeJI0BEKOM, U MH(OpMaIus KaK
JaHHBIC, KOTOPHIE MOTYT OBITh

PackpeiBaTh CMBICIT U3y4aeMbIX TTOHATHM.
OrneHnBaTh HHPOPMAITUIO C TTO3UIUHU €€
CBOMCTB (aKTyaJlbHOCTh, JOCTOBEPHOCTb,
MOJIHOTA U JIP.).

N3yyats BO3MOKHOCTH OIIMCAHUSA
HETMPEPHIBHBIX OOBEKTOB U MPOIIECCOB
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00paboTaHbl aBTOMATH3UPOBAHHOM
CHUCTEMOM.

JIuCKpeTHOCTh TaHHbIX. BO3MOXKHOCTH
ONUCAHUSI HEMPEPHIBHBIX 00HEKTOB

Y TIPOLIECCOB C TOMOIIBIO TUCKPETHBIX
JTAHHBIX.

NudopmarnmoHHbie TPOLECChl —
MIPOLIECCHI, CBSI3aHHBIE C XPAHEHHEM,
npeoOpa3oBaHUEM U Tiepeaaueii JaHHBIX

C TIOMOIIBIO0 TUCKPETHBIX JaHHBIX.
Briiensate nHPOpMAIIMOHHYIO
COCTaBJISIONIYIO ITPOLIECCOB

B OMOJIOTMYECKHUX, TEXHUYECKUX

Y COIMABHBIX CHCTEMaX.

O1ieHUBaTh YMCIIOBBIE TApaAMETPHI
UH(OPMAITMOHHBIX TPOIECCOB (00BEM
naMsITH, HEOOXOIUMOM ISl XpaHESHUS
uH(pOpMaIKU; CKOPOCTh NEpeIadun

2.2

[IpencraBnenue
uHbOopMaIuu

CumBoa. Andasut. MomHOCTh
anasura. PaznooOpasue s13bIKOB

u andaBuToB. EcTecTBeHHBIC U
dbopmanbHbIC S36IKH. AI(aBUT TEKCTOB
Ha PYCCKOM $3bIKE. J[BOMUHBIN
andasut. KonmuecTBo BCEBO3MOKHBIX
CJ10B (KOJIOBBIX KOMOWHAIIWN)
(UKCHUPOBAHHOH JJTMHEI B TBOMYHOM
andasure. [IpeodpazoBanue J1r000T0
andasuta Kk 1BonyHOMY. KonruectBo
Pa3ITUYHBIX CJIOB (PUKCHPOBAHHOM
JUITMHBI B al(paBUTE ONPEIETICHHOM
MotnHocTu. KoarpoBanrue CHMBOJIOB
0JIHOTO aj¢aBUTa C TOMOIIBIO KOJIOBBIX
CJIOB B ApyroMm andaBuTe, KOAOBas
TabauIa, 1eKOIUPOBAHNE.

JIBonunsbii kox. IIpencraBnenue
JTAHHBIX B KOMITBIOTEPE KaK TEKCTOB

PackpbIBaTh CMBICT H3y4aeMbIX TIOHSTHH.
[TpuBOANTE PUMEPHI KOAUPOBAHUS

C UCTIOJIb30BaHUEM Pa3INYHBIX
an(haBUTOB, BCTPEUAIOIIUXCS B )KU3HU.
KomupoBats 1 1€KOAUPOBATH COOOIICHUS
10 U3BECTHBIM MPaBUIIaM KOJTUPOBAHHS.
OmnpenensTh KOJTHYECTBO PA3THUHBIX
CHMBOJIOB, KOTOPBIC MOTYT OBITh
3aKOIMPOBAHBI C TIOMOIIBIO JIBOUYHOTO
KoJa (PUKCHUPOBAHHOW JJIMHBI
(pa3psiIHOCTH).

OmnpenensTe pa3psaIHOCTh IBOMYHOTO
KOJ1a, HEOOXOIUMOTO JIJIsl KOJUPOBAHHS
BCEX CUMBOJIOB ayipaBuTa 3a1aHHON
MOIIIHOCTH.

[ToacunThIBaTh KOJTUYECTBO TEKCTOB
JTaHHOW JIJTMHBI B IaHHOM aji(aBuTe.
OmnepupoBarh eAMHUTIAMH U3MEPEHUSI
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B IBOMYHOM ajiaBUTE.
NudopmanmoHHbii 00beM JTaHHBIX.
but — MuHUMaNbHAs eIUHULA
KOJINYECTBA MH(POPMAIIH — TBOUYHBIN
paspsia. Exununier nsmepenus
UH(OPMAIIMOHHOTO 00beMa JTAHHBIX.
burt, 6aiT, kunoOanuT, Meradamr,

rurabait. CKopocTh nepeiauu TaHHbIX.

EauHuIbI CKOpOCTH Nepeayn JaHHBIX.
KomupoBanue tekctoB. PaBHOMEpPHBIN
xoa. HepaBHomepHsiii koa. Konnposka
ASCII. BocbMUOUTHBIE KOAUPOBKH.
[Tonsarue o kongupoBkax UNICODE.
JlexoupoBaHue COOOIICHUI

C UCIOJIb30BAHUEM PaBHOMEPHOTO

Y HEPAaBHOMEPHOIO KOJA.
NudopmaninoHHbIit 00BEM TEKCTA.
Hckaxxenune nupopmanuu npu
nepenaude. OO1ee npecTaBieHue

0 UGPOBOM IIPEACTABICHUH
ayJIMOBU3YaJIbHBIX U APYTHX
HEIPEPBIBHBIX JAHHBIX.

Koaupoanue nsera. L{BeToBbIC
monenu. Monens RGB. I'my6una
koauposanus. [Tanutpa. PactpoBoe

Y BEKTOPHOE IIPEACTABICHHE
nzoopaxenui. [Tukcens. OueHka

KoM4yecTBa HHPopmaiuu (OuT, 6ailr,
KWJI00aiT, MerabaiT, rTurabaimr)

U CKOPOCTH Mepeaaun JaHHBIX.
KomaupoBats 1 1eko1upoBaTh TEKCTOBYIO
HH(OPMAITHIO C UCTIOJIE30BAaHUEM
KOJIOBBIX TaOJIHII.

Boraucnsts H”HPOpMAaIMOHHBIN 00BEM
TEKCTa B 3aJIJaHHON KOJUPOBKE.
OrnenuBaTh HHPOPMAIIMOHHBIH 00beM
rpaduueckux JTaHHBIX TUTST
PacTpPOBOTO U300PAKEHHUS.
Omnpenensite 00bEM MaMSTH,
HEOOXOIMMBIN TSI IPEICTaBICHUS

U XpaHEHHUs 3ByKOBOTO aiina.
Ilpakmuueckue pabomui:

1. Onpeodenenue kooa cumeona 8
DPA3HBIX KOOUPOBKAX 8 MEKCMOBOM
npoyeccope.

2. Onpedenenue kooa yeema 6 naiumpe
RGB 6 epaguueckom peoaxmope.

3. Coxpanenue pacmpogozo
epaguuecko2o u306padicenus 8 pasHvix
dopmamax.

4. 3anucw 38yKo08blx ¢hailnos

C PA3IUYHBIM KAYEeCMBOM 36Y4aHUs
(271yOUHOU KOOUPOBAHUS U YACMOMOLL
ouckpemuzayuu)
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UHGOPMAITMOHHOTO 00BeMa
rpadUYeCcKuX JaHHBIX JUIS PaCTPOBOTO
nzoopaxenus. KogupoBanue 3Byka.
PaspsigHOCTB M 4acToOTa 3a1ucH.
KonmuecTBO KaHAIOB 3aIllMCH.

O1ieHKa KOJIMYECTBEHHBIX MapaMeTPOB,
CBSI3aHHBIX C MIPEJICTaBICHUEM

U XpaHEHUEM 3BYKOBBIX (DaiiJIOB

Hroro no pazneny

11

Paznen 3. UndopManmoHHbIe TEXHOJIOTUN

3.1

TeKkcToBbIEC TOKYMEHTHI

6

TekcToBbIE TOKYMEHTBI 1 UX
CTPYKTYPHBIE JIEMEHTHI (CTpaHUIIa,
a03ai1, CTpoKa, CJI0BO, CHMBOJI).
TeKCTOBBIN NPOLIECCOP — UHCTPYMEHT
CO3/1aHUs, PEIAaKTUPOBAHUS

u popmaTupoBaHus TekcToB. [IpaBuia
Habopa Tekcra. PegakrupoBanue
Tekcra. CBoiicTBa cuMBOIOB. LpudT.
Tunst mipudToB (pydieHsbIe,

C 3aC€YKaMH, MOHOILIUPUHHBIE).
[Tony»xupHOoe 1 KypCUBHOE HauepTaHUE.
CpoiicTBa ab3alleB: rpaHullbl, a03alHbIN
OTCTYT, UHTEPBAJI, BRIpaBHUBAHUE.
[Tapametpsl ctpanuubl. CtuneBoe
dopmaTupoBanue. CTpyKTypupOBaHUe
uH(GOpPMAIH C TIOMOIIBIO CITUCKOB

U Ta0nui. MHOTOypOBHEBbBIE CITHCKH.

PackpbIBaTh CMBICI N3y4aeMbIX ITOHITHUH.
AHaJIM3UPOBATH

MOJIb30BATEIILCKUM HHTEpdEric
MPUMEHSIEMOTO TPOTPAMMHOTO
Cpe/acTBa B pabOTE C TEKCTOBBIMHU
JIOKYMEHTAMH.

OnpenensiTe yCIOBUS U BO3MOXXHOCTHU
MIPUMEHEHUS [TPOTPAMMHOI0 CPEACTBA
JUISL PEIICHUs] TUTIOBBIX 3aj]1a4y B paboTe

C TEKCTOBBIMH JIOKYMEHTAMH.

BoisiBsiTh 00111€€ U pa3inyus B pa3HbIX
MPOTrpaMMHBIX MTPOAYKTaX,
MpeAHA3HAYEHHBIX [IJIS1 PELIEHUSI OJHOTO
KJIacca 3a7a4 B pab0oTe ¢ TeKCTOBBIMU
JIOKyMEHTaMHU.

CoznaBath U peJaKTUPOBATh TEKCTOBBIE
JIOKYMEHTBI ITIOCPEACTBOM
KBTH(UITUPOBAHHOTO KJIABUATYPHOTO
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JloGaBiieHne TaOJIUIl B TEKCTOBEIC
JOKYMEeHTHI. BcTaBka m3o0paskeHui
B TEKCTOBBIE JJOKYMEHTBI.
OO6Texanne n300paKeHUI TEKCTOM.
BxiroueHue B TEKCTOBBIM JOKYMEHT
auarpamm, Gpopmyi, Hymepauu
CTpaHull, KOJIOHTUTYJIOB, CCbUIOK U
TPYTUX

aneMeHTOoB. [IpoBepka npaBonucanus.

PaccranoBka nepeHOCOB.

lNosocoBoit BBOA TEKCTA.

Onruueckoe pacro3HaBaHUE TEKCTA.
KomImbroTepHbIii IEPEBO/I.
Hcnonb3oBanue cepucoB HTEpHETE
1151 00pabOTKH TEKCTa

MUChMa C UCIIOJIb30BAaHUEM 0a30BbIX
CPEIICTB TEKCTOBBIX PEIAKTOPOB.
dopMaTupoBaTh TEKCTOBbIE
JIOKyMEHTHI (yCTaHABIMBATh
napaMeTphl CTPAHUIIBI JOKYMEHTA,
dhopmaTUpoBaTh CUMBOJIBI U a03allbl;
BCTaBIIATh KOJIOHTUTYJIBI U HOMEpa
CTpaHMIL).

BcraBnarh B TOKyMeHT (hOpMyITHI,
TaOIUIIBI, U300paKeHUSI, 0POPMIISTH
CIHCKH.

Hcnonb30BaTh CCHUTKH U IUTUPOBAHUE
WMCTOYHHUKOB TIPH CO3/ITaHUN HA UX OCHOBE
cOOCTBEHHBIX HH()OPMAIIMOHHBIX
OOBEKTOB.

Hcmonp30BaTh MHTEIUIEKTYaIbHBIC
BO3MOKHOCTH COBPEMEHHBIX CHCTEM
00pabOTKH TEKCTOB.

Ilpakmuueckue pabomui:

1. Co30anue HebOILUUUX MEKCTOBbIX
O0OKYMEHMO8 NOCPedCmEoM
K8ANMUDUYUPOBAHHO20 KIABUAMYPHO20
AUCbMA C UCNOIb308AHUEM OA308bIX
cpeocme meKcmoBsvix pedaKmopos.

2. @opmamuposanue mexcmogvlx
O0OKYMEeHmMOo8 (YCmAaHo8Ka napamempos
CmMpanuybl OOKyMeHma,
Gopmamuposanue cumseonos u abayes;
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8CMABKA KOJIOHMUMYIO8 U HOMEPOS
cmpanuy).

3. Bcmaska 6 ookymenm gpopmyn,
mabauy, uzobpasjiceHull, opopmieHue
CHUCKO8.

4. Co3z0anue nebonbUUX MEKCMOBbIX
OOKYMEHmMO8 C YUmamamu U CCbLIKAMU
Ha yumupyembvle UCMOYHUKU

3.2

Komnerorepnas
rpaduka

3HaKOMCTBO C rpauuecKUMu
penakropaMu. PacTpoBble pUCYHKU.
Hcnonb3oBanue rpadguaeckux
npuMUTUBOB. Oniepanuu
peIaKTHPOBaHUS TpadUIECKIX
00BEKTOB, B TOM YHUCJIE ITU(PPOBHIX
dboTorpaduii: ©3MEHEHHE pa3mepa,
o0Ope3ka, MOBOPOT, OTpakeHue, padboTa
¢ obnacTsamu (BBIJCTICHHE,
KOIMPOBAaHUE, 3AIMBKA [IBETOM),
KOPpEKLUS [[BETA, SIPKOCTU

U KOHTpacTHOCTU. BektopHas rpaduxa.

Co3nanre BEKTOPHBIX PUCYHKOB
BCTPOCHHBIMU CPEACTBAMHU TEKCTOBOTO
mporeccopa Wiv APYTUX MporpaMmm
(mpunoxenuii). JlobaBneHue
BEKTOPHBIX PUCYHKOB B JIOKYMEHTHI

PackpbIBaTh CMBICIT H3y4ae€MbIX MOHSITHUH.
AHaJIM3UPOBATH

MOJIb30BATEILCKUM HHTEPENiC
MIPUMEHSIEMOTO TTPOrPAMMHOTO
CpeacTBa B paboTe C

KOMITBIOTEPHOH TpaduKOii.

OnpenensaTs yCIOBHSI M BO3MOXKHOCTH
MPUMEHEHUSI TPOTPAMMHOTO CPEJICTBA
JUIsl  pEIICHWs] THUIIOBBIX 3a/lad B
paboTe ¢ KOMITBIOTEPHOM Tpa(UKOii.
BrisiBnATE 00111€€ 1 pa3iauyus B pa3HbIX
MIPOrPaMMHBIX TPOTYKTaX,
MPEeTHA3HAYCHHBIX JIJISI PEIICHUSI OJTHOTO
KJIacca 3a71a4 B paboTe ¢ KOMIIBIOTEPHOM
rpadukoii.

Co3naBaTh U peJaKTUPOBATh
M300paXKeHusl ¢ MOMOIIBIO
WHCTPYMEHTOB PacTPOBOTO
rpaduueckoro pegakropa.

Co3naBaTh U peJaKTUPOBaTh
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N300paKEHUS C TIOMOIIIBIO
WHCTPYMEHTOB BEKTOPHOTO
rpaduueckoro pegakropa.
J100aBnATh BEKTOPHBIE PUCYHKH

B JJOKYMEHTHI.

Ilpakmuueckue pabomel:

1. Coz0anue u/unu peoakmuposarue
U300padceHust, 8 MomM Yucie Yyu@ppoesvix
domoepaghuii, ¢ nomowvio
UHCMPYMEHMO8 PACMPOBO2O
epaghuueckozo peoakmopa.

2. Coz0oanue u peoaxmuposarue
U300padiceHUs ¢ NOMOWbIO
UHCMPYMEHMO8 8eKMOPHO20
epaguueckoz2o peoakmopa

MynpTrMe nuiHbIE 3 [ToaroroBka MyJabTUMEIUNHBIX PackpbIBaTh CMBICI H3y4a€MbIX MOHSITHUH.
MIpE3CHTAlUU npeseHtarui. Cnaiin. JlobaBienue AHanM3UpoOBaTh NOJIb30BATEIbCKUN
HAa CJIAi]1 TEKCTa U U300pasKEHU. uHTep(delic MPUMEHIEMOTO
PaboTa ¢ HECKOJIBKUMU ClIaiflaMHu. MIPOrPAMMHOTO CPEJICTBA B paboTe
JloGaBieHue Ha craig C MYJIbTUMEIUMHBIMU IIPE3ECHTALUSIMU.
ayJIMOBHU3yaJIbHBIX JJAHHBIX. OnpenensaTe yCnoBus U BO3MOKHOCTH
Anumanusd. ['unepccbuiku MIPUMEHEHUS TPOrPAMMHOTO CPEICTBA

JUIS pellieHus] TUMOBBIX 3a/1a4 B paboTe

C MYJIbTUMEIUHHBIMU MPE3EHTALUIMU.
BoisiBiATE 00111€€ 1 pa3iauyusi B pa3HbIX
MIPOrpaMMHBIX MTPOAYKTAaX,
IIPEIHA3HAYECHHBIX IS PELIEHHS OJHOTO
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KJlacca 3aj1a4 B pabote

C MyJIbTUMEIUHHBIMH MTPE3CHTALIMSIMH.
Co3maBath pe3eHTANNH, HCIIOIB3Y I
TOTOBBIC IIA0JIOHBI.

Ilpakmuueckue padomui:

1. Co30anue npesenmayuu

C 2UNEPCCHLIKAMU HA OCHOBE 20MOBbIX

wabnoHo8
Hroro no pazneny 13
Pe3epBHOE Bpems 2
OBIIEE KOJIMYECTBO 34
YACOB IIO ITPOTPAMME

32



PaGouas mporpamma | MadopmaTuka. 7-9 kiaccer (6a30BbIi YPOBEHB)

8 KJIACC
HaumenoBaunue
No KomnuectBo OCHOBHBIE BUJIBI IEATEIILHOCTH
pa3IeyioB U TEM [IporpammHoO€e coaepxanue
/o 4acoB oOy4aromuxcs

y4eOHOTO IIpeIMeTa

Paznen 1. Teoperuueckue oc

HOBbI MHPOPMATUKHU

1.1

CucTeMbl CUMCIICHUS

6

Hemno3uimonHbie U MO3UIIMOHHBIC
CUCTEMBbI cuucieHus. Andasur.
OcnoBanue. PazpepuyTtas hopma
3anucu yucna. [lepeBon B gecaTnunyo
CUCTEMY YHCeJ, 3alMUCAaHHBIX B IPYTUX
CUCTEMax cuuciieHus. Pumckas
cCHUCTEMa CUHCIeHUs. [[BonuHas
cucreMa cunciienus. [lepeBon nensix
yucen B nmpeaenax ot 0 no 1024

B JIBOUYHYIO CUCTEMY CUUCIICHUSI.
BocbmepuuHas cuctema CUMCICHUS.
[IepeBoa uncen u3 BOCbMEPUUHOMN
CUCTEMBI B IBOUYHYIO U IECITUUHYIO
CUCTEMBI U 0OpATHO.
[IlecTHaaaTepuyHas cucrema
cuucnenus. [lepeBon uncen

13 IECTHAAIATEPUYHON CUCTEMBI

B IBOMYHYIO, BOCbMEPUUYHYIO

U JICCSITUYHYIO CUCTEMBI U OOPaTHO.
Apudmernueckue onepamnuu

B IBOMYHOM CUCTEME CUHUCIICHUS

PackpbIBaTh CMBICIT H3y4aE€MbIX MMOHSITHH.
BoISBISTE pazinune B MO3UITMOHHBIX

Y HETIO3UIIMOHHBIX CUCTEMAX CUHCIICHHUS.
BrIsBIsTE 00111€€ ¥ pa3inuus B Pa3HbIX
MO3UIMOHHBIX CHCTEMAX CUMCIICHUS.
3anuceiBath HEOOMBIHE (0T 0 10 1024)
L[EJIbIC YMCIIa B PA3JIMYHBIX MO3UIIMOHHBIX
CUCTEMAaX CUUCJICHUS (IBOUYHOM,
BOCHbMEPUYHOM, IIECTHAATEPUIHOM ).
CpaBHHUBATH LIEJIbIC YHUCIIA, 3AITUCAHHBIC
B JIBOMYHOM, BOCBMEPUUYHOMN

Y LIECTHAIIATEpPUYHON cucTeMax
CUMCJICHUSI.

BBINOTHATH Onepaiuu CI0KEHUs

¥ YMHOXKEHUS HaJl HEOOIBIITUMU
JIBOMYHBIMHU YHCIIAMU
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1.2 | DnemeHTHI 6 Jlornueckue BbICKa3bIBAHUS. PackppIBaTh CMBICT N3y4aE€MbIX OHATHUN.
MaTEeMaTUYECKON Jlornyeckue 3Ha4Y€HUS BBICKA3bIBAHUN. | AHAJIU3UPOBATH JIOTHYECKYIO CTPYKTYPY
JIOTUKU DneMeHTapHbIE U COCTaBHbBIE BBICKa3bIBaHUH.

BbICKa3bIBaHUs. Jlornueckue onepauuu: | Mcnonb30BaTh JIOTMUECKUE ONEPALIUH.
«» (KOHBIOHKIIHS, JIOTHYECKOe CtpouTh TaOIUII ICTUHHOCTH
YMHOXKEHHE), «HIN» (IU3BIOHKIINS, JUISL JIOTUYECKUX BBIPAYKEHUM.
JIOTUYECKOE CIIOKEHUE), BbIUnCIATh HCTUHHOCTHOE 3HAYCHHE
«HEe» (JIOTUYECKOE OTPULIAHUE). JIOTUYECKOTO BBIPAKEHUS.

IIpropuTeT JIOrMYeCKUX ONeparnii. 3HAaKOMUTBCA € JOTUYECKUMH OCHOBAaMU

OrnpenerieHne HCTUHHOCTH COCTABHOTO | KOMIIBIOTEPA
BBICKA3bIBAHUS, €CJIA U3BECTHBI
3HAYEHUS] UCTUHHOCTH BXOJISIIIUX

B HETO 3JIEMEHTAPHBIX BBICKA3bIBAHUM.
Jlornueckue Beipaxenus. [IpaBuna
3aIMCH JIOTUYECKUX BBIPAKCHUMN.
[TocTpoenue Tabyuil UICTUHHOCTH
JIOTUYECKUX BBIPAKECHUHN

Jlornueckune 31eMeHThl. 3HAKOMCTBO

C JJOTHYECKMMHU OCHOBAaMH KOMITBIOTEpA

Hroro no pazneny 12
Pa3znen 2. AiropuT™Mbl M NIPOrpaMMHUpPOBaHUE
2.1 | Ucionuutenu 10 ITonstue anropurMma. Mcrionnurenu PackpbIBaTh CMBICII H3y4YaeMbIX IIOHSATUM.
U aJTOPUTMBI. aNrOpUTMOB. AJITOPUTM KakK IIaH AHaJIM3UPOBATH MPEJIaracMple
AJNTOPUTMUYECKHE yIpPaBJIEHUS UCTIOJHUTEIIEM. MIOCJIEI0BATENBHOCTH KOMaH/{
KOHCTPYKLIUU CgoiictBa anroputrma. CriocoObl 3anMcu | Ha IPEAMET HAIUYUsA Y HUX TaKUX
anropuT™a (CJIOBECHBIN, B BUJIE CBOWCTB aJITOPUTMA, KaK JUCKPETHOCTb,
0JI0K-CXEMBI, TPOrpamMma). JETEPMUHUPOBAHHOCTD, IOHSATHOCT,
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AJTOPUTMUYECKHE KOHCTPYKIIHUH.
KoHcTpykius «cinenoBaHue.
JIuneinpiii anroput™. OrpaHMYEHHOCTD
JUHEWHBIX aITOPUTMOB:
HEBO3MOXKHOCTh IPEAYCMOTPETh
3aBUCUMOCTb MOCIEA0BATEIbHOCTH
BBITTOJIHSIEMBIX JIECTBUM OT UCXOJHBIX
naHHbIX. KOHCTPYKIIKS «BETBICHUEY:
MOJTHAs! U HeToaHast (POPMBI.
BrinonHeHne v HEBBINIOJIHEHUE
ycia0BUs (MCTUHHOCTD U JIOAKHOCTh
BbICKa3bIBaHUs). [IpocThie u
cocTtaBHbIe ycnoBus. KoHCTpyKIus
TIOBTOPEHUS»: IIUKIIBI C 33/IaHHBIM
YUCJIOM MOBTOPEHUI, C YCIOBUEM
BBITOJIHEHUS, C IEPEMEHHOM IIUKIIA.
Pa3zpabotka

1t pOpMaTLHOTO UCTIOTHUATEIS
aNrOpuTMa, MPUBOIAILETO

K TpeOyeMoMy pe3yJibTary

npu KOHKPETHBIX HCXOTHBIX
naHHBIX. Pa3paboTka HECIIOKHBIX
QJTOPUTMOB  C  HCIOJIB30BAHUEM
IIUKJIOB

Y BETBJICHUH JJIs1 YIIPABIICHUS
(hopMaIbHBIMA UCTIOJTHUTEIISIMH,
TakuMu kak Pobort, Uepemnaiiika,
UeprexxHuk. BoinmosHeHne alropuTMOB

pPE3YyJIbTaTUBHOCTH, MACCOBOCTb.
Omnpenensate 1Mo OJIO0K-CXEMeE,

JUTA pEIIEHHST KAKOM 3aJ1aun
IIPEIHA3HAYEH JAHHBIA AJITOPUTM.
AHaJIM3UPOBATh U3MEHEHUE 3HAYCHUI
BEJIMYMH TIPH MOIIATOBOM BBITIOJTHEHUHN
aJIropuT™Ma.

OmnpenensiTe MO0 BEIOPAHHOMY METOIY
peleHus 3a0a4u, KaKue
aNTOPUTMUYECKNE KOHCTPYKIIUA MOTYT
BOWTH B aJITOPUTM.

CpaBHUBATH PA3TUYHBIE ATITOPUTMBI
peLIeHns OJJHOM 3a/1a4u.

Co3naBath, BBINOJHITH BPYYHYIO

Y Ha KOMITBIOTEPE HECIIOKHBIE
aJITOPUTMBI C UCITOJIb30BAHUEM
LUKJIOB U BETBIICHUH JJIs1 YIIPABICHUSA
WCIIOJIHUTETISIMU, TAKUMH Kak PooOor,
Yepenarmka, YepTeKHUK.

N cnoHATh TOTOBBIE AITOPUTMBI

IIPY KOHKPETHBIX UCXOIHBIX

JTAHHBIX.

CtpouTh 1151 UCTIOJIHUTES
apu(METHIECCKUX JCHCTBHH IIETTOYKN
KOMaH/I, TalolIuX TpeOyeMblii
pe3yJIbTaT MPU KOHKPETHBIX UCXOTHBIX
JTAHHBIX.
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BPYYHYIO U Ha KOMIIBIOTEPE.
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CHUHTaKCHYECKUE U TIOTUYECKHUE Ilpakmuueckue padomot:

omunOku. OTKa3bI 1. Co30anue u gvinonHeHue

HA KOMNbIOMepPe HeCLOHNCHBIX
aAn2OPUMMO8 C UCNOTb30BAHUEM YUKILO8
u 6emenerutl OJis1 YnpaeieHus.
ucnonHumenamu, maxumu kaxk Pooom,
Yepenawxa, Yepmesrcrux.

2. Ilpeobpazosanue anecopumma u3
00HOUL hopmul 3anucu  opye2yio.

3. Paspabomka ons ghopmanvroco
UCNONHUmMeNs aneopumma,
npugoosiue20 Kk mpebyemomy
pe3yivmamy

npU KOHKPEMHbIX UCXOOHBIX OAHHBIX.
4. «Pyunoey» ucnonnenue 2omoguoix
aAneoOpuUmMmMOo8 npu KOHKPEmHblx
UCXOOHBIX OAHHbLX

S3bIK 9 S3b1k porpammupoBanus (Python, C+ | PackpbiBaTh CMBICT U3y4aeMbIX MOHSATHH.
IPOrpaMMHUPOBAHUSA +, [Tackans, Java, C#, llIkonbHbII OnpenensTs 1o mporpamme,
Anropurmudeckuit SA3bik). Cucrema JUISl pELICHHS KaKOW 3aJ1a4d OHA
IPOrpaMMMPOBAHUS: PEJAKTOP TEKCTa | IIPEeIHa3HaYeHa.
IIPOrpaMM, TPAHCIATOP, OTIATIHK. Crpoutb apudmeTruecKke, CTpOKOBBIE,
Ilepemennas: TuIl, UM, 3Ha4YCHHUE. JIOTUYECKHUE BBIPAKEHNS U BBIUNACIIATH UX

[{esnble, BEIECTBEHHBIE U CUMBOJIbHBIE | 3HAYEHHUS.
nepemeHHsbie. OnepaTop npucBauBanus. | IIporpaMMupoBaTs TUHEHHBIE

ApudmMernueckrie BbIpaKeHUS AJITOPUTMBI, IIPEAIIOJIArAIOIINE
Y TIOPSIOK UX BhIYMCIeHus. Onepanuu | BBIYUCIEHUE apU(PMETUUECKHUX,
C LICJIBIMU YHCIIAMHU: LIEJIOYUCIEHHOE CTPOKOBBIX U JIOTUYECKUX BBIPAKECHUM.
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JeJIEHUE, OCTATOK OT JICJICHUSI.
Betenenus. CoctaBHbIE yCIOBUS
(3amuCh JTOTUYECKUX BBIPAXKEHUHN

Ha U3y4aeMOM SI3bIKE
nporpamMmmupoBanus). Haxoxnenue
MHUHHAMYMa U MaKCUMyMa M3 JIBYX, TPEX
U yeTbIpex uuces. Pemenue
KBaJIPAaTHOT'O yPaBHEHUS, HMEIOIIIETO
BEIICCTBEHHBIE KOpHU. J{nanoropas
OTJIJIKa MIPOTrpamMM: MOIIAaroBoe
BBITIOJIHEHUE, TPOCMOTP 3HAYCHUI
BEJTMYMH, OTJIaI0YHBINA BBIBOJI, BEIOOD
TOYKH OCTaHOBa. [IuK ¢ ycrmoBuem.
Anroputm EBKiuaa nist HaXOXKIACHUS
HanOO0IbIIEro OOIIETO NETUTENS ABYX
HaTypaJbHbIX yncen. Pazouenue
3aMKiCH HATYPaAJIbHOTO YUCIa

B MTO3UIIMOHHON crcTeMe

C OCHOBaHHMEM, MCHBIIIUM HUJIU PABHBIM
10, Ha otnenpHBIe UPPHI. [k

C IEPEMEHHOU. AJITOPUTMBI IPOBEPKHU
JAETMMOCTH OJTHOTO IIEJIOTO YUCIIa

Ha Jpyroe, IPOBEPKH HATYPAIbHOTO
guciia Ha mpoctoTy.O0paboTka
CUMBOJIBHBIX JaHHBIX. CHMBOJILHBIC
(CTpOKOBBIC) TIEPEMEHHBIE.
[TocumBoIIbHAs 06paOOTKA CTPOK.

Pa3pabateiBaTh IpOrpamMmesl,
coJieprKalue onepaTop (onepaTopsbl)
BETBJICHUS, B TOM YHCIIE

C HCTIOJIb30BAHUEM JIOTHUECKUX
onepanui.

Pa3pabaTbeiBaTh IpOrpamMmbl,
cojJieprKalue onepaTop (onepaTopsbl)
UKJIA.

BpIIOIHATE 1MATOTOBYIO OTJIAJIKY
IPOTPaMM.

Ilpakmuueckue pabomut:

1. IIpoepammuposanue

JIUHEUHBIX aN20PUMMO8,
npeononazaroujux 8bluUcieHue
apugmemuyeckux

U 102UYECKUX 8bIPANCEHU HA U3YUaeMOM
A3bIKe NPOCPAMMUPOBAHUS (0OOHOM

usz nepeyns: Python, C++, Ilackans,
Java, C#, llIkonvHwvii Aneopummuyeckuu
A3bix).

2. Pazpabomxka npozcpavm,
cooepaicaujux onepamop (onepamopbwi)
eemeneHusl,

HA U3Y4aeMOM SA3bIKe NPOCPAMMUPOBAHUS
U3 NPUBEOEHHO20 8blULe NEPEUHsl.

3. Paspabomka npozpamm,
cooepaicaujux onepamop (onepamopbwi)
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yuka,
HA U3YYAEMOM 53bIKe NPOCPAMMUPOBAHUSL
U3 NPUBEOEHHO20 BbluLe NePeUHsl
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[Toxcuer 9acTOTHI MOSIBJICHHS] CHMBOJIA
B cTpoke. Betpoennbie dhyHKIMN
ISt 00pabOTKHU CTPOK

2.3 | AHanu3 anropuTMOB 2 Omnpenenenne BO3MOXHBIX PE3yIbTaTOB | PaCKppIBaTh CMBICI N3y4acMBbIX TOHATHH.
paboThI aNropyuT™Ma MPU TAHHOM AHaJIU3UPOBATH TOTOBBIE AIITOPUTMBI
MHOKECTBE BXOJIHBIX JaHHBIX, Y IIPOTPaMMBbI
OTpeIeSICHNE BO3MOXKHBIX BXOJIHBIX
JAHHBIX, PUBOISIINX K TAHHOMY
pe3ynbTaTy

Wroro no pasneny 21

Pe3epBHOE Bpemst 1

OBUIEE KOJIMYECTBO 34

YACOB IIO ITPOTPAMME
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9 KJIACC
HaumenoBanue
No KonnuectBo OCHOBHBIE BUJIBI
pa3IeyioB U TEM [IporpammHoe conepxkanue
n/n 4eBHOTO TIpe/METa JacoB NEeATEIILHOCTH
y P oOy4Jaroumxcs

Paznen 1. Hudgposasi rpaMOTHOCTH

1.1

I'moOanbHas ceThb
WNurtepHer u cTpareruu
Oe3omacHOro
MIOBEJCHUS B HEU

3

['mo6anvHas cetb Untepuer. [P-anpeca
y3510B. CeTeBOE XpaHEHUE JAHHbIX.
MeToabl UHAMBUIYAIBHOTO

U KOJUIEKTUBHOIO  pa3MelIeHus
HOBOM wuHpopmanuu B HHTepHeTe.
bonbmime JaHHbIE (MHTEpHET-
JaHHbBIE,

B YaCTHOCTH JJAHHBIE COLUAIBHBIX
cereil). [lonsarue 06 nHPOPMaLMOHHOM
0e30MacHOCTU. YTPO3bl
UH(OPMAIMOHHON O€301aCHOCTH

pu paboTe B ri100abHON CeTH

Y METOJIbI IPOTUBOACHCTBUS

UM.

[TpaBumna 6e3omacHoit
ayTeHTU(UKauuu. 3auTa JMYHON
uH(popmaruu B IaTepuere.
be3onacHsle cTpaTeruu MoBeACHUS

B Uutepuere. [Ipenynpexaenue
BOBJICUECHHMSI B IECTPYKTUBHBIE

U KpUMUHAJIbHBIE JOPMBI CETEBOM
akTUBHOCTHU (KHOEpOyIUIMHT, QUIITHHT

PackpbIBaTh CMBICII H3y4Ya€MbIX ITIOHSITUM.
AHanu3upoBaTh JOMEHHBIC UMEHA
KOMITBIOTEPOB U ajpeca JOKyMEHTOB

B lHTEpHeTE.

OnpenensaT MUHUMAJIBHOE BPEMS,
HE00X0IMMOe TSI TIepelauy U3BECTHOTO
o0beMa JaHHBIX 0 KaHATY CBSI3U

C U3BECTHBIMHU XapaKTEPUCTUKAMHU.
Pacrio3HaBaTh MOTEHIIMATIBHBIE YTPO3bI
Y BPEIHBIC BO3/ICHCTBYSI, CBI3aHHBIC

¢ MHGOPMAITMOHHBIMU

¥ KOMMYHUKAIIMOHHBIMU TEXHOJIOTHUSIMH,
OILICHUBATh IIpearaeMbie MyTH UX
yCTpaHEHUSI.

Ilpakmuueckue pabomoi:

1. Coz0aHue KOMNIEeKCHbIX
UHDOPMAYUOHHBIX 0OBEKMOE 8 BUOe 8eD-
CMpanuy, BKIYAWUX cpaduyecKue
00beKmbl, ¢ UCNOIb30BAHUEM
KOHCMPYKMOPOo8 (uabiionos).

2. 3Hakomcmeo ¢ mexaHusmamu
obecnevenus: NPUSAMHOCMU
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U ipyrue GopMsl)
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u bezonacuoii pabomel ¢ pecypcamu
cemu Hnmepnem, memooamu
aymenmugpurayuu, 8 mom ducie
NPUMEHAEMBIMU 8 CEPBUCAX 20CYCTY2

1.2

Pa6ora
B MH()OPMAIMOHHOM
IIPOCTPAHCTBE

Byl 1esTenbHOCTH B

WuTepHeTe. HHTEPHET-CEPBUCHL:
KOMMYHHUKAIIMOHHBIE CEPBHUCHI
(mouroBas ciyx0a, BUACO-KOH(EpEeHII-
CBA3b U JIPYTHUE), COIPABOYHBIE CITYKObI
(KapThl, pacMCaHus U ApyTrue),
MIOUCKOBBIE CITY>KOBI, CITyKObI
OOHOBJIEHUS TPOTPAMMHOTO
obecrnieyeHus U IPyrue CiyKOBbl.
CepBHCHI TOCYTaPCTBEHHBIX YCIIYT.
OO6sayHble XpaHWIUIIA JaHHBIX.
CpencrBa COBMECTHOM pa3pabOTKU
JIOKyMEHTOB (OHJIAH-0(UCHI).
[IporpammHoOe obecniedeHne Kak Beo-
CEpBHC: OHJIAHHOBBIE TEKCTOBBIE

U rpapuuecKkue peaakTophbl, CpPe/Ibl
pa3paboTKH NporpaMm

PackpbIBaTh CMBICT N3y4aeMbIX
TTOHSITUH.

[IpuBOAUTH MPUMEPHI CUTYALIUH,

B KOTOPBIX TpeOyeTCs UCTIONh30BaATh
KOMMYHHUKAIIMOHHBIE CEPBUCHI,
CIIPAaBOYHBIE U TTIOMCKOBBIE CITY>KObI U Jp.
OnpenensiTh KOJUYECTBO CTPAHUII,
HalJICHHBIX TOMCKOBBIM CEPBEPOM

IO 3aMpocaM € UCTIOJIb30BaHUEM
JIOTUYECKUX OTEPALUI.

[TpuBOAUTH IPUMEPHI YCIIYT,
JIOCTYMHBIX Ha CepBHCAaX
rOCyJIapCTBEHHBIX YCIYT.

[TpuBOAUTH TPUMEPHI OHJIAWMHOBBIX
TEKCTOBBIX U Ipa)uUeCcCKUX peaKTOPOB,
cpea pa3paboTKu MPOTrpaMM.
Ilpakmuueckue padomoi:

1. Iouck ungpopmayuu 6

cemu Unmepnem no

3anpocam

C UCNONIL30BAHUEM JIOCUHECKUX ONEPAYUI.
2. Hcnonv3osanue ounatim-

oguca onsa pazpabomxu

O0OKYMeHmos
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Uroro no pazneny
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Pasznesa 2. Teopernyeckne 0CHOBbLI MHPOPMATUKHU

2.1

MoaenupoBanue
KaK METOJ] TO3HAHUS

8

Mopens. 3aiauu, peniaeMolie

C TIOMOIIIBIO MOJEITMPOBAHUS.
Knaccuduxanum moaene.
MarepuanbHbie (HaTypHBIE)

¥ MHGOPMAIIMOHHBIE

MOJIEJIN.

HermnpepsiBHBIE U AUCKPETHBIC MOJICIIH.
Nmuranmonueie Mmogenu. Mrpossie
Mozenu. OueHka aJIeKBaTHOCTH MOJIEH
MOJIETUPYEMOMY OOBEKTY U TEISIM
MoaenupoBaHus. TaObmudHbBIE MOJCIIH.
Tabnua kak npeCcTaBICHNUE
otHOmIeHus. ba3pl nanubIX. OTOOP

B TA0JINIIE CTPOK, YIOBIETBOPSIOIINX
3amanHoMy ycnoButo. ['pad. Bepmuna,
pedpo, myTb. OpuEHTUPOBAHHBIE

¥ HEOPHEHTHUPOBaHHbIE Tpadbl. JmuHa
(Bec) pebpa. BecoBas matpuiia rpada.
JlnmnHa myTH MeX Iy BepIirmHamMu rpada.
[Torck onTUMaBHOTO MyTH B Tpade.
Hauanbhas BepiimHa (MCTOYHUK)

Y KOHEYHas BEPIIHUHA (CTOK)

B OPUEHTUPOBAHHOM Tpade.
Brruncnenue konuuecTna myTei

B HaNpPaBIEHHOM aIllUKINYEeCKOM Tpade.
Hepeso. Kopenb, BepiuHa (y3en),
JHCT, pedpo (xyra) nepesa. Beicota

PackpbIBaTh cMBICH N3y4aeMbIX HOHSATHIM.

Onpenensate BUJ MH(OOPMAITMOHHON
MOJIENIM B 3aBUCUMOCTH OT CTOSIIIEH
3a/1a4m.

AHanm3upoBath HHGHOPMAITMOHHBIC
Moaenu (Tabmuiiel, rpaduKkH,
JMarpaMMBbl, CXEMBI U JIp.).
OcCyIecTBIATh CHCTEMHBIN aHAIH3
00BEKTa, BBIJCISTH CPEIU €r0

CBOWCTB T€ CBOMCTBA, KOTOPBIE
CYIIIECTBCHHBI

C TOYKH 3pEHHUS 1IeJIeld MOACIUPOBAHUS.
OrneHnBaTh aJIeKBaTHOCTh MOJIEITH
MOJIETTUPYEMOMY OOBEKTY U TIEISIM
MOJIEJTUPOBAHUSI.

CTpouTh U HUHTEPIIPETUPOBATH
pasnudHbIe HH(POPMAITMOHHBIC MOCITH
(Tabnuiipl, UArpaMmel, rpadsl, AEpeBo,
CXEMbI, 0JI0K-CXEMBbI AJITOPUTMOB).
HccaenoBaTs ¢ IOMOIIBIO
HH(POPMAITMOHHBIX MOJIEICH 0OBEKThI

B COOTBETCTBUH C IIOCTABJIEHHOU 3aIaU€EH.

N3y4ath 3Tansl KOMIBIOTEPHOTO
MOJICITMPOBAHUSI.

PaboTaTh ¢ TOTOBBIMH KOMITHIOTEPHBIMU
MOJICIISIMH U3 PA3JIMYHBIX MTPEAMETHBIX
obOnacreii.
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nepesa. [lognepeso. Ipumepsr
UCITOJIb30BaHuUs JiepeBbeB. [lepebop
BapUaHTOB C [IOMOUIBIO JEPEBA.
[ToHsiTHEe MaTEMaTUYECKON MOJIEIH.
3agauu, peuiaeMbie C TOMOIIBIO
MaTEMaTUYECKOTO (KOMIBIOTEPHOTO)
MozenupoBanus. OTauyue
MaTeMaTU4YECKOU MOJEIN OT HATYpHOU
MOJIEJIN U OT CIOBECHOTO
(FIuTEepaTYpHOTO) OMUCAHUS 00BEKTA.
OTtansl KOMIBIOTEPHOTO
MOJIETMPOBAHMS: TOCTAHOBKA 3a]1a4H,
IIOCTPOEHUE MAaTEMATUYECKON MOJIENH,
IpOrpaMMHasi peaau3arms,
TECTUPOBAHUE, IPOBEICHUE
KOMITBIOTEPHOI'0 SKCIIEPUMEHTA, aHAIHU3
€ro pe3yJIbTaToB, YTOYHEHUE MOJIETU

Ilpakmuueckue padomot:

1. Coz0anue oonomabauynou 6basol
oannvix. Ilouck oannvix 6 2comosoii basze.
2. Paboma ¢ comosvimu
KOMNbIOMEPHLIMU MOOETAMU

U3 pa3UUHbIX NPEOMEeMHbIX 00aacmell.

3. Ilpoepammnas peanuzayus
NPOCMeEUUX Mamemamudeckux mooeuetl

Hroro no pazneny

8

Paznen 3. AiropuT™MBbI U IPOrPAMMMPOBAHUE

3.1 | Pa3pabotka
JIITOPUTMOB
U TIPOTPaMM

6

Pa3buenue 3a1aun Ha moA3aaun.
CocraBiieHHE aNrOPUTMOB U IPOTPAMM
C UCIIOJIb30BAaHUEM BETBJICHUM, IIUKIIOB
Y BCTIOMOTATEIbHBIX AJITOPUTMOB

JUIS1 yOPABJIEHUS UCTIOJTHUTENIEM

PoGoT wiu 1pyrumMu UCTIOTHUTEISIMU,
TakuMH Kak Yepenamika, YepTexHUK

U ApyruMu. TaOnuyuHbIe BETUUYUHbI

PackpbiBaTh CMBICIT M3y4aeMbIX TTOHATHH.
Pa3pabaTeiBaTh IpOrpaMMel

1151 00pabOTKHU OJTHOMEPHOTO MacCUBa
LEJBIX YHUCETT.

Ocy1iecTBIsATh pa30MeHre UCXOTHON
3aJlayy Ha MOJ3a/1auu.

Pa3pabatbkiBaTh IporpaMmel,
cozepxaliue noanporpammy(bl).
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(maccuBbl). OJJHOMEPHBIE MACCUBBI.
CocTaBieHue 1 0TIa/Ka IPOrpaMm,
peaNu3yoNUX TUIIOBBIE AJITOPUTMBbI
00pabOTKN OJJHOMEPHBIX YHACTOBBIX
MacCHBOB, Ha OJTHOM U3 3bIKOB
nporpammupoBanus (Python, C++,
ITackann, Java, C#, llIkonbHBIN
Anroputmudeckuii A3bIK):
3aMoJHEHUE YHCIOBOTO MacCUBa
CIIy4yallHBIMH YHCIIAMU, B
COOTBETCTBUH C (POPMYJION WM ITyTEM
BBO/JIA YHCEJI, HAXOXKJIECHHE CYMMBbI
3JIEMEHTOB MAacCHUBA, JIMHEWHbBIN TOUCK
3aJIaHHOT'0 3HAYEHHUSI B MACCHBE,
MOJICYET 3JIEMEHTOB MaCCHBa,
YAOBJIETBOPSIIOLIUX 3aJaHHOMY
YCIIOBUIO, HAXOXKJICHUE
MUHHMAaIbHOTO (MaKCUMAJIBHOTO)
aneMeHTa MmaccuBa. COpTHUpOBKa
MaccuBa. O6paboTKa MOTOKA JAHHBIX:
BBIYUCJIEHUE KOJIMYECTBA, CYMMBI,
CpeaHero apupmMeTuyecKkoro,
MUHUMAJILHOTO U MaKCUMAaJIbHOT'O
3HAYEHHUS DJIEMEHTOB
NOCJIEI0BATENBHOCTH,
YAOBJIETBOPSIIOLIUX 3aJaHHOMY
YCIIOBUIO

Ilpakmuueckue padomoi:

1. Cocmasnenue npocpamm

C UCNONIL30BAHUEM BCNOMO2AMENbHBIX
aneopummos 0Jis ynpaseieHus
ucnonHumenamu, makumu kax Pooom,
Yepenawxa, Yepmedsicnux.

2. Cocmasnenue u omiaoka npocpamm,
Ppeanu3yrouwux munogvle aicopummol
00pabomKu 0OHOMEPHBIX YUCTIOBLLX
MaAccusos, Ha OOHOM U3 53bIKO8
npoepammuposarus (Python, C++,
Iackane, Java, C#, [llkonvuoi
Aneopummuueckuii A3vlK)
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3.2 | YipaBnenue 2 VYupasnenue. Curnan. OOpatHas cBs3b. | PackpbeiBaTh CMBICT U3y4aeMbIX MTOHITHHA.
[Tonyyenue curuagoB OT HU(POBBIX AHaJIM3UPOBATH OTHOIIEHUS B )KHUBOU
JATYUKOB (KacaHUsl, PACCTOSIHUSI, CBETA, | IPUPOJIE, TEXHUYECKHUX U COLIMAIbHBIX
3ByKa U Jipyroro). [Ipumepsl (mKoIa, ceMbs U Jp.) CUCTEMaX
UCIIOJIb30BAHUS IPUHIIMIA OOpaTHOU C IO3ULMH yIIpaBJICHMUSL.
CBS3U B CUCTEMAX YIpaBICHUS N3yuaTh npuMepbl poOOTU3UPOBAHHBIX
TEXHUYECKUMHU YCTPOWCTBAMU CUCTEM.
C IOMOIIIBIO JATYUKOB, B TOM YHCIIC Ilpakmuueckue pabomoi:
B poboToTexHuke. [Ipumepsl 1. 3naxomecmeo ¢ yuebnoii cpeootl
POOOTH3UPOBAHHBIX CUCTEM (CHCTEMA | pazpadomku npocpamm yYnpasieHus
YIPABJICHUS IBU>KEHUEM OBUINCYUYUMUCSE POOOMAMU
B TPAHCIIOPTHOM CHCTEME, CBapOYHAs
JIMHUS aBTO3aBOJIA,
ABTOMATU3UPOBAHHOE YIIPABIICHHE
OTOILUICHHS JI0OMa, aBTOHOMHAs CUCTEMa
YIPABJICHHS TPAHCIIOPTHBIM CPEJICTBOM
U JIPyTUE€ CUCTEMBI)

Uroro no pazneny 8

Paznen 4. UndopManmoHHbIe TEXHOJIOTUN

4.1 | DnekTpoHHBIE 10 [TonsiTrie 00 AMEKTPOHHBIX TAOIHIIAX. PackpeiBaTh cMbICIT N3ydaeMbIX

TaOINLBI Tunel JaHHBIX B AYEHKAX DJICKTPOHHON | TOHATHUM.

Tabnuibl. PegaktupoBanue AHanu3upoBaTh

U (opMaTHpOBAHUE TAOIHII.
Berpoennsle pyHKIUM T TOUCKA
MaKCUMyMa, MUHUMYyMa, CyMMBbI

U CpeIHEeTo apru(PMETHUECKOTO.
CopTupoBKa TaHHBIX B BBIJICICHHOM

MOJIb30BATEIILCKUIM HHTEpdEric
MPUMEHSIEMOTO TTPOTPAMMHOTO
CpeACTBa B paboTe C

DJICKTPOHHBIMH TaOJIUIIAMHU.
OnpenensiTe yCIOBUS U BO3MOKHOCTH

48



Pabouas nporpamma | MapopmaTuka. 7-9 knaccel (0a30BbIi YPOBEHB)

IMPUMCHCHUA IIPOTPAaMMHOI'0 CPCACTBA
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nuariasone. Iloctpoenne nnarpamMm
(rucTorpaMma, Kpyrosasi [uarpamma,
ToYeuHas Auarpamma). Beibop turma
nuarpammel. [Ipeo6pazoBanue dhopmyn
npu KonrpoBaHuu. OTHOCUTEIbHAS,
aOCOTIOTHASI ¥ CMEIIaHHAs ajpecartusl.
Y ca0BHBIE BHIYUCICHUS B DJIEKTPOHHBIX
tabmuuax. CyMMHUpOBaHUE U TIOJICYET
3HaYCHUH, OTBEYAIOIINX 3aIaHHOMY
ycinoBuro. O6paboTka 00IbIINX
HA0OpOB JaHHBIX. UucieHnHoe
MOJICTTHPOBAHHE B SJICKTPOHHBIX
Ta0JIMIax

JUTSI pEIIeHUsT TUTIOBBIX 3a/1a4 B paboTe
C DJIEKTPOHHBIMH TaOJIUIIAMHU.
BrIsiBIsATE 00111€€ U pa3inuyus B pa3HbIX
MPOrPAMMHBIX TTPOTYKTaX,
MpeIHA3HAYCHHBIX JIJIST PEIICHUS OHOTO
KJ1acca (pa3HbIX KJIACCOB) 3aj71a4 B paboTe
C DJIEKTPOHHBIMH TaOJIUI[AMHU.
PenaxktupoBats 1 hopmMaTrpoBaTh
AIIEKTPOHHBIC TAOJIUIIBI.
AHaM3UPOBATh U BU3YaJTU3UPOBATH
JAHHBIC B SJIEKTPOHHBIX TAOIUIIAX.
BBITIOJTHATH B 3JIEKTPOHHBIX TaOIUIIAX
pacydeTsl IO BBOJIUMBIM TOJIB30BATEIIEM
dbopmyiaMm ¢ UCTI0JIb30BAaHUEM
BCTPOCHHBIX (PYHKITUH.

Ocy1IecTBISATh YUCIEHHOE
MOJICITMPOBAHUE B TIPOCTHIX 3a/1adax

U3 Pa3IUYHBIX TPEIMETHBIX

obnacreit. Ilpakmuueckue pabomul:

1. B00 oamnnvix u ghopmya,
ogopmnenue madbauybl.

2. Copmuposka u gunempayus
OAHHBIX 8 DJIEKMPOHHLIX MAOIUYAX.

3. Ilocmpoenue ouacpamm u

2paghukos 8 31eKMmpoOHHbIX MAbIUYAX.

4. Bvinonnenue pacuemos no 6600UMbIM
noav3oeamenem opmyniam
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C UCNONL308AHUEM BCHPOEHHBIX
@dynxyuil.
5. Obpabomxa 6onvuux Habopos
OQHHbIX.
6. Yucnennoe mooenuposarue
8 27IeKMPOHHbIX MAOIUYAX
4.2 | UadopmanmoHHbIe 1 Posb nH(pOpMaLMOHHBIX TEXHOJIOT U PackpbIBaTh CMBICT U3y4aE€MbIX IIOHATUN.
TEXHOJIOTUHU B Pa3BUTHUHU 3KOHOMUKH MUpA, cTpaHbl, | O0CyxaaTh poiab HH(POPMALMOHHBIX
B COBPEMEHHOM peruoHa. OTKpBITEIC 00pa30BaTe/bHbIC | TEXHOJIOTHH B COBPEMEHHOM MHPE.
o0riecTBe pecypcsl. [Ipodeccun, cBsa3aHHbIe OOcyX1aTh 3HAYCHUE OTKPHITHIX
¢ uHpOpMaTUKON 00pa3oBaTeIbHBIX PECYPCOB
¥ HHQOPMAIITOHHBIMH ¥ BO3MOXKHOCTHU UX HUCIIOJIb30BAHUA.
TEXHOJIOTHSIMH: BeO-Au3aiiHep, AHanu3upoBaTh HUPPOBHIE HABBIKY,
IPOrpaMMHUCT, KOTOPBIMHU JOJKEH 00J1a/1aTh BBITYCKHUK
pa3paboTYNK MOOUITBHBIX TIPHIIOKESHUM, | IIKOJIBI.
TECTUPOBIINK, APXUTEKTOP Nzyuate mpodeccuu, CBsI3aHHBIE
IPOrpaMMHOr0 0OecreyeHus, ¢ UHPOpPMATUKON U MHPOPMALITMOHHBIMU
CHEIMAJIUCT 10 aHAJIN3Y JAHHBIX, TEXHOJIOTUSIMHU.
CUCTEMHBIN aJIMUHUCTPATOP Ilpaxmuueckue pabomui:
1. Co30anue npezenmayuu
o npogeccusix, ceazannvix ¢ UKT

Hroro no pazneny 11
PesepBHOE Bpems 1

OBILEE KOJIMYECTBO 34
YACOB I10 ITPOI'PAMME
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IHEPEYEHDb (KOAU®UKATOP) PACITPEAEJIEHHBIX IT1O KJIACCAM
MPOBEPSIEMBIX TPEFOBAHUM K PE3YJIbTATAM OCBOEHMUSI
OCHOBHOM OBPA3OBATEJBHOM IPOIT'PAMMbBI OCHOBHOTI'O
OBIIEI'O OBPA3OBAHUSA U DJIEMEHTOB COIEPKAHUA

1HO UHO®OPMATHUKE

B denepanbHbIX U permoHaNbHBIX MPOIEAYpax OIEHKH KayecTBa OOpa3oBaHUS
UCIIOB3YeTCsl TepeueHb (KOAu(UKaTOp) paclpe/eICHHbIX MO KjlaccaM MPOBEPSEMbIX
TpeOOBaHUM K pe3yjbTaTaM OCBOEHHS OCHOBHOM 00pa3oBaTEeIbHON MPOTpaMMBI
OCHOBHOT'0 0011I€er0 00pa30BaHUs U 3JIEMEHTOB COJICPKAHUS IO HH(POPMATHUKE.

7 KIIACC

IIpoBepsieMble TpeOOBAHUSA K Pe3ybTAaTaM 0CBOEHHSI OCHOBHOI 00pa3oBaTeIbHOM
NPOrpaMMbl

Kon IIpoBepsieMble peAMETHBIE PE3YJIBTATHl OCBOCHUS OCHOBHOM
MIPOBEPSIEMOTO o0pa3zoBaTeIbLHON TPOrpaMMbl OCHOBHOT'O OOIIIEro 00pa3oBaHUs
pe3ynbTara
| ITo Teme «lludposasi r(paMOTHOCTHY»
1.1 [TosicHaTh Ha mpuUMepax CMBICI  TOHATHH  «HMHPOpMALIUS,
«MH()OPMAITMOHHBIM  TIporieccy,  «oOpaboTka  WHQPOPMAIUN,

«XpaHeHue uHpopMaIuny, «Iepeaada HHPOpMaLUm»

1.2 [IprBOINTH MPUMEPHI COBPEMEHHBIX YCTPOWCTB XPAHEHUS U ITEpEIaYn
uH(pOpMAIH, CPAaBHUBATH UX KOJIMYECTBEHHBIE XapaKTEPUCTUKH

1.3 [lonyyaTs u uUCHOJIB30BaTh MHQPOPMALUIO O XapaKTEPUCTHKAX
NEPCOHAIIBHOTO  KOMIIBIOTEPAa U €r0  OCHOBHBIX  3JIEMEHTax
(mpoueccop, omnepaTMBHAas MamsATh, JOJITOBPEMEHHAs IaAMSTh,
YCTPOMCTBA BBOJIa — BBIBO/IA)

1.4 COOTHOCUTB XapaKTEpPUCTUKHA KOMIBIOTEPA C 3a1a4aMU, PEIIAEMbBIMU
C €r0 IIOMOIIBIO

1.5 OpueHTHpOBATbCS B UEPAPXUUECKON CTPYKType (aiaoBO CHUCTEMBI
(3anuceiBaTh ToJIHOE UM (aitna (karamora), myTh K (ainy
(kaTayory) TO UMEIOIIEMYCsl ONMHUCAHUI0 (haHIOBOH CTPYKTYpPHI
HEKOTOPOT0 WH(OPMALIMOHHOTO HOCUTEJS)

1.6 PaGotath ¢ (aitioBOl cHCTEMON TIEPCOHATBLHOTO KOMITBIOTEpA
C  WCIOJIb30BaHMEM  rpaduyeckoro  uHTepdeiica:  co3maBaTh
(konupoBaTh, MepeMellaTh, IEPEUMEHOBBIBaTb,  YAAIATH U
apXuBUpOBaTh (ailyibl M KaTalord, HCMHOJIb30BaTh AHTUBUPYCHYIO
IpOrpaMmy)
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1.7 Uckats undopmanuio B MHTEepHEeTE (B TOM 4YHUCIE MO KIHOYEBBIM
CJIOBaM, MO HM300paXKEHUI0), KPUTUUECKA OTHOCUTHCS K HaAWJICHHOU
uH(popMalnK, OCO3HaBaTh OMACHOCTb [JISl JIMYHOCTH WU OOIIECTBa
pacrpocTpaHeHUsT BPEAOHOCHOM wuWHGOpMalMK, B TOM YHCIE
3KCTPEMHUCTCKOTO U TEPPOPUCTUUECKOTO XapaKTepa

1.8 [ToHuMaTh CTPYKTYpy aapecoB BeO-peCypcoB
1.9 Hcnonb30BaTh COBPEMEHHBIE CEPBUCHI HHTEPHET-KOMMYHUKAIUI
1.10 CobOmonate TpeOoBaHUsI 0€30MacHOM AKCIUTyaTallMd TEXHUYECKHUX

CpeICTB HMH(OPMALMOHHBIX W KOMMYHUKALIMOHHBIX TEXHOJIOTHA,
coOnroAaTh CETEeBOM 3TUKET, 0a30BbIE HOPMBI HMH(DOPMALIMOHHOM
STUKM W TMpaBa MNpu paboTe C NPWIOKEHUSIMU Ha JHOOBIX
ycrpoiictBax 1 B UHTepHere, BbIOMpaTh O€30MacHbIE CTPATErHU
NOBEJICHUS B CETH

1.11 [IpumeHsATh MeTOABl NPO(PHUIAKTUKYA HEraTUBHOTO BIIMSIHUS CPEICTB
MH(POPMAIIMOHHBIX U KOMMYHHMKAIIMOHHBIX TEXHOJIOTMHA Ha 3/I0pPOBbE
I0JIb30BAaTEIs

2 ITo Teme «TeopeTnueckre OCHOBBI HHPOPMATUKI
2.1 KoaupoBaTe 1 nekoaupoBaTh COOOIIEHUS IO 3a/JaHHBIM IPaBUIIAM,

J€MOHCTPUPOBATh MOHUMAHUE OCHOBHBIX MPUHLHUIIOB KOJAUPOBAHMS
uHpOpMallMM  pa3IM4YHOM MHpHUpPOAbl (TEKCTOBOM, TIpaduyeckoi,
ayJi1o-)

22 CpaBHUBaTh JJUHBI COOOIICHWN, 3alMCAaHHBIX B  PA3IUYHBIX
andaBuTax, onepupoBaTh CAUHUIIAMH U3MEPEHUS HHPOPMAIITOHHOTO
o0beMa U CKOpPOCTHU Mepeaadn JaHHBIX

23 OnenuBaTh M CpaBHHMBATh pPa3MEpbl TEKCTOBBIX, TI'padUUEecKuXx,
3BYKOBBIX (haiiJIoB M BUAEO]ailioB

3 [To Teme «HPOpMaLIMOHHBIE TEXHOJIOTUNY
3.1 IIpencraBiATe  pe3ynbTaTbl  CBOEHM  JIEATEIBHOCTM B BHUJE
CTPYKTYPUPOBAHHBIX WJUTFOCTPUPOBAHHBIX JOKYMEHTOB,

MYJIbTUMEIUNHBIX TIPE3CHTALIUN

IIpoBepsieMble 3JIEMEHTHI COAEPKAHUS

Kon [IpoBepsieMblii 371€MEHT COAEPIKAHUS

1 [{udposasi rpaMOTHOCTH
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1.1

KomribroTep — yHHBEpCabHOE BRIUUCTUTEIBHOE YCTPOHUCTBO, paboTaroIiee
no mnporpamMme. Tumbl KOMIBIOTEPOB: MNEPCOHAIBHBIE KOMIIBIOTEPHI,
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BCTPOCHHBIE KOMIIBIOTEPHI, CYNEPKOMITbIOTEPHl. MOOMIIbHBIE YCTPOMCTBA.
Texnuka 0€30MaCHOCTH U TIpaBUiia pabOThl HA KOMIIBIOTEPE

1.2

OcCHOBHBIE KOMIIOHEHTBI KOMIIbIOTEPAa M HUX HaszHadeHue. lIpomeccop.
OnepartvBHas U JTOJITOBPEMEHHAs MaMsTh. Y CTPOMCTBAa BBOJA M BBIBOJA.
CeHcopHbId  BBOJl, JAaTYUKHM  MOOWIBHBIX  YCTPOMCTB, CpE€ICTBa
OMoOMeTpUYEeCKON ayTeHTU(PUKAITIN

1.3

Hctopusi pa3BUTHS KOMIIBIOTEPOB M  IMPOTPAMMHOIO  OOECHEYEHHSI.
[lokonennss  komnbproTEPOB.  COBpPEMEHHBIE  TEHICHLIMH  Pa3BUTHS
KoMnblOTepoB.  CynepkomneroTepbl.  [lapamienbHble  BBIYMCIECHUS.
[lepconanbubiii kKoMIblOTEp. [Iporieccop u ero xapakTepUCTHKU (TaKTOBas
4acToTa, pa3psaaHocTh). OneparuBHas maMmsTh. JloJroBpeMeHHasl NMaMsTh.
VYcerpolictBa BBoJa M BbIBOJA. OOBEM XpaHUMBIX JaHHBIX (ONepaTHUBHAs
namMsATh KOMIIBIOTEpPA, KECTKUH JHCK WM TBEPAOTEIBHBI HAKOIMUTEID,
MOCTOSIHHAsT MaMATh CMapT(oHA) U CKOPOCTh JOCTyHa JUIsl pa3iHuHbIX
BHJIOB HOCUTEJEN

1.4

[Iporpammuoe oOecnedeHne KommbeloTepa. [IpukinagHoe mporpaMMHOE
obecnieuenue. CucrteMHoe mnporpammHoe  obOecrieueHue. CHCTEMBI
nporpammupoBanus. [IpaBoBasi oxpaHa mporpaMM U JaHHBIX. becrmaTHbie
U ycloBHO-OecriaTHeie  mporpamMmbl.  CBOOOJHOE — TPOTPaMMHOE
oOecrieueHue

1.5

@aitniel w1 manku  (katanoru). Tumbl (¢aiimoB. CBolicTBa  (aiiiioB.
XapakTepHble pa3mepbl (PaijioB pa3IMYHBIX THUIOB (CTpaHUIlA TEKCTa,
ANEKTpPOHHAs  KHHUra, ¢oTorpadusi, 3amuch TMECHU, BUICOKIIHII,
MOJITHOMETPAKHBIN (DUITEM)

1.6

[Tpunuumnel noctpoenus ¢ainoBeix cucteM. [lonHoe nmsa daitna (manku,
karanora). [1yTs k ¢ainy (manke, karaaory)

1.7

@aiinoBriii Menemxep. Pabora ¢ ¢aiimamum u mankamu (KaTaloraMu):
CO3JaHHE, KOIHMPOBAHUE, IMEPEMEIICHUE, NEPEMMEHOBAHUE W YJAJECHUE
daiinoB u namnok (karanoros). [lonck ¢aiaoB cpeacTBaMu oneparmoHHON
CUCTEMBI

1.8

ApxuBanus qaHHbIX. Mcnonb30BaHHe NpOrpaMm-apXuBaToOpoB

1.9

KommnprorepHsie BUPYCHI M APYTHMe BPEIOHOCHBIE IporpaMMsl. 1IporpaMmsl
JUTSL 3alUTHI OT BUPYCOB

1.10

O0benuaeHne KOMIBIOTEpOB B ceTh. CeTh UHTEpHET. BeO-cTpanwnia, BeO-
cait. CTpykTypa aapecoB BeO-pecypcoB. bpaysep. IlouckoBbie CHUCTEMBI.
[Touck wuHpoOpMaMU 1O KIHOYEBBIM CJIOBaM M 110 HM300paKECHMUIO.
JlocToBepHOCTh HH(OpMaLIKHU, TOTyuyeHHOU n3 UHTepHeTa

I.11

CoBpeMeHHbIE CEPBUCHI MHTEPHET-KOMMYHHUKALIUA
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1.12 | CeteBoii STHUKET, 0a30Bble HOPMBI HH(POPMAIMOHHON ASTHUKHM U IIpaBa
npu pabore B ceru HWurepHer. Crparerun 0€30MaCHOTO TOBEACHUS
B IHTepHeTe

2 TeopeTudeckrue 0CHOBBI MH(DOPMATUKH

2.1 Wudpopmanuss — OAHO U3 OCHOBHBIX MOHSITHH COBPEMEHHOH HAyKH.
Wudopmanmss Kak CBeIEHUS, TMpEeAHA3HAUYEHHBIE Ui BOCHPHUATHSA
YeJIOBEKOM, U MH(OpMaIus KaK JaHHbIE, KOTOPbIE MOTYT ObITh 00pa0OTaHbI
aBTOMAaTU3UPOBAHHOMN CUCTEMOM

2.2 JIMCKpeTHOCTh TaHHBIX. BO3MOKHOCTh ONUCAaHUS HEMPEPHIBHBIX O0OBEKTOB
U TIPOIIECCOB C TOMOIIBIO JTUCKPETHBIX NaHHBIX. WHpopMannoHHbIC
MPOIIECChl — TMPOIECCHI, CBS3aHHBIE C XpaHEHUEM, MpeoOpa3oBaHUEM
U Tiepeavyeil JaHHbIX

23 CumBon. Andasut. MomHocts andaBura. PasHooOpazue  S3bIKOB
u andasutoB. EcrecTBeHHbIe W (OpManbHbIE S3bIKA. AJ(ABUT TEKCTOB
Ha PYCCKOM si3bike. J[BomuHbIi andaBut. KonmndecTBO BCEBO3MOMKHBIX CJIOB
(k0mOBBIX KOMOMHAaIMi) (UKCUPOBAHHOW IMHBI B JBOMYHOM ajihaBUTE.
[IpeoOpazoBanue m000T0 andaBuTa K IBONIHOMY. KOTMYIECTBO pa3sIuyHBIX
CJI0B (PMKCUPOBAHHOU JJTUHBI B a(aBUTE ONPEIEICHHON MOIITHOCTH

2.4 KonupoBanre CUMBOJIOB OJHOTO aj(aBUTa C MOMOIIBIO KOJOBBIX CJIOB
B JIpyroM andaBute, KoJoBas TadIUIA, 1EKOIUPOBAHNE

2.5 JIBonunblii kox. IIpeacraBieHue HaHHBIX B KOMIIBIOTEPE KAaK TEKCTOB
B JIBOUYHOM ajihaBuTe

2.6 NudopmarimonHeiii 00beM JaHHBIX. bBUT — MUHUMalbHAS €IMHHIIA
KOJIMYeCTBa MH(POpMAIIMU — TBOUYHBINA pa3psa. balT, kuinobaiit, Mmerabaur,
rurabaiT

2.7 CkopocTh mepenauyd AaHHBIX. EIUHHUIBI CKOPOCTH Tepefadyd JaHHBIX.
Nckaxenue nuupopmaiuu rnpu nepeaade

2.8 KomupoBanne TtekcTtoB. PaBHOMepHbIM KOA. HepaBHOMEpHBIN KOI.
Komuposka ASCII. Bocbmubutasle konupoBkH. lloHsATHE 0 KOIMpOBKax
UNICODE. JlexomupoBanue COOOIIEHUI C HCIIOJIL30BaHHUEM
PaBHOMEPHOTO U HepaBHOMEpHOTO Koj1a. MHdopmamoHHbiii 00beM TeKCTa

29 OO6mee npencraBieHue O UU(PPOBOM MPEACTABICHUHM ayJAHOBHU3YaJIbHBIX
Y IPYTUMX HENpephIBHBIX NaHHbIX. KogupoBanue nBera. [[BeToBBIE MOAEH.
Monens RGB. I'mybuna konuposanus. [lanurpa

2.10 | PacTtpoBoe u BekTOpHOE mpejcTaBieHue nzodpaxenuil. [Tukcens. Ouenka
MH()OPMAIMOHHOTO o00bemMa TpadUUecKuX JaHHBIX JUIsl PacTPOBOIrO
HN300paKeHUS
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2.11

Komuposanue 3Byka. PaspsaHocTs u yactora nuckperusanuu. Kommuectso
KaHaoB 3anucu. OIleHKa KOJIMYECTBEHHBIX I1apaMETPOB, CBA3aHHBIX
C MPEJICTaBJICHUEM U XpaHEHHUEM 3BYKOBBIX (DailyioB

NudopmarmonHbie TEXHOIOTHH

3.1

TekcToBbIC TOKYMEHTBI M UX CTPYKTYPHBIC 3JIEMEHTHI (CTpaHuIa, abd3arl,
CTpOKa, CJIOBO, CUMBOJI)

3.2

TekcToBBI IpolecCOp — MHCTPYMEHT CO3[aHUsS, PENAKTHPOBAHUS
u ¢popmarupoBanusa TekcToB. [IpaBuna Habopa TekcTa

33

PenaktupoBanue tekcra. CpoiictBa cumBoisioB. Lpudt. Tumsl mpudtos
(pyOnienble, ¢ 3aceykaMu, MOHOIIMpPUHHBIE). [lomykupHOE M KypCHBHOE
HauepTanue. CBoiicTBa ab3aleB: I'paHuUIlbl, a03alHbIM OTCTYI, MHTEpBA,
BbIpaBHUBaHKE. CTuieBoe (hopMaTHpOBaHUE

34

CrpykrypupoBanue HWHGOpPMAIMM C TIOMOIIBIO CIUCKOB U  TaOJIMII.
MHuoroypoBHeBbIe cITUCKH. [[00aBiIeHHE TaOIHI] B TEKCTOBBIC IOKYMEHTBI

3.5

BcraBka n3o0pakeHHil B TEKCTOBBIE TOKyMEHThl. O0Tekanne n300paxeHui
TeKCTOM. BKiltoueHne B TEKCTOBBIN JOKYMEHT IUarpaMM u Gopmyi

3.6

[TapameTpsl cTpaHuIlel, Hymepalrus crpaHuil. J(oOaBieHHE B JTOKYMEHT
KOJIOHTUTYJIOB, CCBUIOK

3.7

IIpoBepka mnpaBonucanus. PaccraHoBka mnepeHOCOB. ['010COBOM BBOX
TekcTa. ONTHYECKOE pacno3HaBaHHWE TEKCTa. KOMIBIOTEpHBIN NEPEBO.
Hcnonb3oBanue cepBucoB ceTu MHTepHeT u1st 00paboTKH TeKCTa

3.8

3HAKOMCTBO ¢ TpaUYecKUMU peJakropaMu. PacTpoBble pUCYHKH.
Hcnonp3oBanue rpadpuyeckux NpUMHUTHBOB

39

Onepar  peTakTUPOBaHKS Tpaduueckux OOBEKTOB, B TOM YHUCIIEC
mudpoBeix Qororpaduii: u3MEHEHHME pa3Mepa, o0Ope3ka, IMOBOPOT,
oTpaxeHue, pabora ¢ oOnacTsiMu (BBIJCICHHE, KOMUPOBAHHE, 3aJMBKA
I[BETOM ), KOPPEKIIHS IIBETA, SPKOCTH U KOHTPACTHOCTH

3.10

Bekropnasa rpaduka. Co3naHue BEKTOPHBIX PHCYHKOB BCTPOEHHBIMH
CpPEICTBAMM  TEKCTOBOIO  IIpolieccopa  WIM  JIPYTHX  IIporpamm
(npunosxenuii). JloGaBneHnEe BEKTOPHBIX PUCYHKOB B JIOKYMEHTbI

3.11

[ToaroroBka My IbTUMEIUUHBIX TIpe3eHTanui. Crnaita. [{obaBieHue Ha crai
TeKCTa U n3o0paxeHuid. Pabora ¢ HECKOJIBKUMM ClIaiiTaMu

3.12

JloGaBnenne Ha  crnaiii  ayAUMOBHU3YaJIbHBIX  JAaHHBIX. AHHUMAalUA.
I'unepccebuikn
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8 KIIACC
IIpoBepsiembie TpeOOBaHUS K pe3yJibTATaM OCBOCHHMS OCHOBHOI 00pa3oBaTe/IbHOM
MPOrpaMMbl
Kon IIpoBepsieMble peAMETHBIE PE3YIBTATHl OCBOCHUS OCHOBHOM
MIPOBEPSIEMOTO o0pa3zoBaTeIbHON TPOrpaMMbl OCHOBHOT'O OOIIIEro 00pa3oBaHUs
pesynbTara
1 ITo Teme «TeopeTnueckre OCHOBBI HHPOPMATUKI»
1.1 [losicHATP HA mpUMEpax pa3Inuus MEXAY IO3UIHOHHBIMHU
Y HEMO3ULIMOHHBIMH CUCTEMAMHM CUUCIIEHUS
1.2 3anuceiBaTh U cpaBHUBATh Lienble yncia oT 0 g0 1024 B pa3nuuHbIX
MO3UIIMOHHBIX CUCTEMaxX CcYHUCieHusi (C ocHoBaHusiMu 2, 8, 16),
BBINIOJIHATH apu()METUYECKHE ONlepaliuy HaJ HUMU
1.3 PackpbiBaTh CMBICII  TIOHSITUM  «BBICKA3bIBAHHUE», <«JIOTHYECKAs
omnepanusay, «JIOTMYECKOE BBIPAKEHUE»
1.4 3anuceiBaTh  JIOTMYECKHE  BBIPAKEHUS C  HCIOJIb30BaHUEM
JTU3bIOHKIIMY, KOHBIOHKIIMM U OTPULIAHUS, ONPEAENIATh UCTUHHOCTD
JIOTUYECKUX BBIPAKEHUN, €CIIM HM3BECTHHl 3HAYEHHS HCTUHHOCTH
BXOJAIIMX B HETO MEPEMEHHBIX, CTPOUTH TaOJUIBI HUCTUHHOCTH
JUTS1 JIOTUYECKHUX BBIPAXKEHUM
2 ITo TeMe « ANTOPUTMBI U IPOTPAMMHUPOBAHUEY
2.1 PackpbiBaTb  CMBICII  TOHSATHM  «UCIIOJHUTEIDLY»,  «AJITOPUTMY,
«TporpamMmay, TOHHMMAasl Ppa3HUIy MEXKIy YIOTPEOJIIEHHEM JTHX
TEPMHUHOB B OOBIJICHHOW PEYH U B UHPOpPMATUKE
2.2 OnuchIBaTh aJITOPUTM PEIICHUs 3aJa4ll Pa3IuYHBIMU CIIOCOO0aMHU,
B TOM YHCJIE B BUE OJOK-CXEMBI
23 CocTaBnsTh, BBINOJIHATh BPYUYHYI0 M Ha KOMIIBIOTEPE HECIIOKHBIE
AJITOPUTMBI C UCIIOJIb30BAHUEM BETBIICHUW U LUKIIOB ISl YIIPABICHUS
VCITOJIHUTEIISIMU
24 Hcnonb3oBaTh KOHCTAaHTBl M TEPEMEHHBIE PA3IMYHBIX THUIIOB
(YMCIIOBBIX, JIOTMYECKUX, CHUMBOJIBHBIX), a TAKXKE COJepKallhue HX
BBIPAKEHUSI, UCIIOJIB30BATh ONIEPATOP MPUCBANBAHUS
2.5 Hcnonp3oBaTh mpu pa3pabOTKe MPOrpaMM JIOTUYECKHE 3HAYEHHS,
ONepalyy U BBIPAKEHUS C HUMU
2.6 AHaIM3UpOBaTh  MPEUIOKEHHBIE  aNrOPUTMBI, B TOM  YHCIE

OIIpCACIIATD, KaKuec  pe3yJIbTaThbl BO3MOJKHBI npun  3aJaHHOM
MHOXCCTBC UCXOAHBIX 3HAYCHUH
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2.7

Co3naBath U OTJ@XHUBAaTh MPOrpaMMbl Ha OJHOM U3 SI3BIKOB
nporpammupoBanusi (Python, C++, Ilackans, Java, C#, IllkonbHbIMA
ANTOPUTMUYECKUM SI3BIK), peaU3yIOUIMe HECIOXKHBIE aJlrOpPUTMBbI
00pabOTKM  YHCIOBBIX JIaHHBIX C  HUCIIOJIH30BAHUEM  IIUKJIOB
U BETBJICHUH, B TOM YHUCJE PEATU3YIOIMIME MPOBEPKY JACIUMOCTH
OJIHOTO LEJIOr0 4YMciia Ha APYroe, MPOBEPKY HATYpabHOTO YuUCIa

Ha IPOCTOTY, BbIACNICHU HU(P U3 HATYPAIBHOIO YUCIa

HpOBepﬂeMLIe AJIEMEHTHBI COACPKAHUSA

Kon IIpoBepsieMblii 3JIEMEHT COAEPIKAHUS

1 TeopeTudeckne oCHOBBI HMHOOPMATHUKH

1.1 Hemnosunnonuele # TMO3WIMOHHBIE CHUCTEMBbI cuucieHus. Audasur.
OcnoBanue. Pa3zepnytas ¢opma 3anucu yucna. [lepeBoa B IeCITHUHYIO
CUCTEMY YHCEJ, 3alUCAHHBIX B IPYTHX CUCTEMAaX CUUCIICHUS

1.2 Pumckas cucrema cuncienus

1.3 JIBonunasi cucrtema cuucienus. IlepeBon mensix uncen B mpeaenax ot ()
no 1024 B nBOoMYHYIO CcHCTEMY CcuHCIIeHHMs. BoceMepuuHasg cucrema
cuucienusi. llepeBog uucen U3 BOCBMEPUYHOM CHUCTEMBI B JIBOMYHYIO
U JIECATHUYHYI0 cUCTeMbl W oOpartHo. IllecTHaguarepuyHas cucrema
cuucnenus. [lepeBos uncen U3 meCTHAAUATEPUYHON CUCTEMBI B IBOUYHYIO,
BOCBMEPHUYHYIO U JICCATUYHYIO CUCTEMBI U 0OpaTHO

1.4 Apudmerryeckue onepayy B IBOUYHON CUCTEME CUMCIICHUS

1.5 Jlornueckue BbICKa3blBaHUA. JIOormyeckue 3HAYCHUS BBICKA3bIBAHUM.
DneMeHTapHble W COCTaBHbIE BBICKa3bIBaHUS. Jlormdeckue omnepamuu:
«» (KOHBIOHKIIMS, JIOTHUYECKOE YMHOXEHHUE), «WIN» (IU3BIOHKIHUS,
JIOTUYECKOE CJIOXKEHUE), «He» (Jormueckoe otpuianue). I[lpuopurer
jJoruueckux  onepanuii.  OnpeneneHUe  UCTUHHOCTH — COCTaBHOTO
BBICKA3bIBAHUS MPU U3BECTHBIX 3HAYEHUSX MUCTUHHOCTH BXOISIIUX B HETO
AJIEMEHTAPHBIX BbICKa3bIBAHUN

1.6 Jlornueckue BbIpaxkeHus. [IpaBuna 3amucy  JIOTMYECKUX BBIPAXKECHUU.
[TocTpoenue TabIuIl UICTUHHOCTH JIOTHUECKUX BBIPAKCHHM

1.7 Jlormueckue  3y€MEHTHI. 3HAKOMCTBO C  JIOTHYECKMMHM  OCHOBAMU
KOMIIBIOTEPA

2 AJITOPUTMBI U IPOTPAMMHPOBAHNE
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2.1

[lonsiTue aJIropuTma. Hcnonaurenn AJITOPUTMOB. AJIFOpI/ITM KakK IIJIaH
YHpaBJICHUS UCITOJTHUTCIICEM

2.2

CpoiictBa anroputrMa. CrocoObl 3amucu anropuTMa (CIOBECHBIN, B BHUJE
0JIOK-CXEMBI, TporpamMma)

23

AunroputMudeckue KOHCTpYKIuu. KoHCTpyKIua «ciiegoBanuey. JIMHEHHBIN
anroput™m. OrpaHUYE€HHOCTh JIMHEWHBIX aJIFTOPUTMOB: HEBO3MOXKHOCTh
MPEeIyCMOTPETh  3aBUCUMOCTH  MOCJIEAOBATEIIBHOCTA  BBINOJIHSAEMBIX
JIIEUCTBUN OT UCXOIHBIX JaHHBIX

24

KOHCTpYKIII/IH «BCTBJICHHUC): IIOJIHAs KW HCIIOJIHAasA (1)OpMI>I. Breimonnenue
N HCBBIIIOJIHCHUC YCJIOBUA (I/ICTI/IHHOCTI) Hn JIOKHOCTD BLICKaSBIBaHI/IH).
HpOCTBIC U COCTAaBHBIC YCJIOBUA

2.5

KOHCTpYKHI/ISI «IIOBTOPCHUCH . LUKIIBI C 3aJlaHHBIM YHCJIOM HOBTOpCHHﬁ,
C YCJIIOBHCM BLITIOJITHCHUA, C HCpCMCHHOfI OUKJIa

2.6

Pa3paboTka st (OpMabHOTO HCIIOJHHUTEINS aJrOpUTMa, IPHBOJSIIETO
K TpeOyeMoMy pe3yibTaTy TMpU KOHKPETHBIX WCXOJHBIX JIaHHBIX.
Pa3paboTka HECIOXKHBIX aITOPUTMOB C HCIIOJIB30BAHUEM ITUKIOB U
BETBJICHUH I yrpaBiieHus (JOPMaIbHBIMUA UCIIOJHUTEIAMU. BoimomHeHne
aITOPUTMOB BPYUYHYIO U Ha KoMmmbloTepe. CHHTAaKCHYECKHUE U JIOTHYCCKHE
onOku. OTKa3bl

2.7

S3pik  mporpammupoBanust  (Python, C++, Java, C#, IIkonbHbIi
Anropurmudeckuil S3pik). Cuctema nporpaMMUpPOBaHUS: PEIaKTOP TEKCTA
MIPOTrpamMM, TPAHCISATOP, OTIIATUUK

2.8

[lepemennasi: Tur, ums, 3HaueHue. Llenble, BeeCTBEHHbIE U CUMBOJIbHBIE
NEPEMEHHBIE

29

Omneparop mpucBauBaHus. ApuMeTHUYECKUE BBIPAKECHUS U TIOPAIOK HX
BbluncieHua. Onepauuy ¢ UEIbIMU YUCIAMU: ILEJIOYUCIECHHOE [IEJICHUE,
OCTaTOK OT AeneHus. IIpoBepka neIMMOCTH OJHOIO LEJIOr0 4YucCia Ha

apyroe

2.10

Berenenus. CocraBHble yclIOBUS (3alUCh JIOTHUECKHUX  BBIPAXKEHUH
Ha H3y4aeMOM s3bIKE IporpammupoBanusi). HaxoxaeHue MuHUMyMa
M MakCMMyMa H3 JIBYX, TPEX M YETBIpEX 4ucell. PeleHne KBaapaTHOIO
YPaBHEHMs1, UMEIOILIETO BEIIECTBEHHbIE KOPHU

2.11

I[I/IaJIOFOBaSI OTJIalKa IIporpaMm: IOHIArOBOC BBIIOJIHCHUC, IIPOCMOTP
3HAYCHUM BCJINYHH, OTJIaI[O‘IHBIfI BBIBOJ, BBI60p TOYKH OCTaHOBA

2.12

[ukn ¢ ycmoBueM. AnroputMm EBkimma s HaXOoXACHHS HAMOOIBIIETO
oOuiero jgenuTens JBYX HaTypalibHbIX uyucen. Pa3OueHue 3ammcu
HAaTypaJIbHOTO YHUCJIa B MO3UIIMOHHOW CHUCTEME C OCHOBAaHWEM, MEHBIIUM
wiu paBHbIM 10, HA OTIIETBHBIE IUQPPHI
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2.13 | luka ¢ nepeMeHHOW. AJITOPUTMBI MPOBEPKU JACITUMOCTH OJHOTO IEJIOTO
Yuclia Ha Jpyroe, IpOBEPKU HATYPaJIbHOTO YKCia Ha MPOCTOTY

2.14 | ObpaboTKa CUMBOJIBHBIX JaHHBIX. CUMBOJIbHBIE (CTPOKOBBIE) ITEPEMEHHBIE.
[TocumBonbHas oOpaboTka cTpok. [locueT 4acToThl MOSIBICHHUS CUMBOJIA
B cTpoke. Berpoennbie hyHKIMU 15t 00pabOTKHU CTPOK

2.15 | Onpenenenue BO3MOXKHBIX PE3yIbTaTOB PaObOTHI alTOPUTMA MPU 33JIaHHOM
MHOXECTBE BXOJIHBIX JIAaHHBIX, OIpPEIEJICHUE BO3MOMXHBIX BXOJHBIX
JAHHBIX, TPUBOJAIIMX K JAHHOMY Pe3yJIbTaTy
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9 KITIACC

IIpoBepsiembie TpeOOBaHUS K pe3yJibTATaM OCBOCHHMS OCHOBHOI 00pa3oBaTe/IbHOM
NPOrpaMMbl

Kon [TpoBepsiembIe TIpeIMETHBIC PE3yIbTaThl OCBOSHUSI OCHOBHOM
MIPOBEPSIEMOTO o0pa3zoBaTeIbLHON TPOrpaMMbl OCHOBHOT'O OOIIEro 00pa3oBaHUs
pe3yibTara
1 ITo Teme «IludpoBasi TpaMOTHOCTH
1.1 Hcnonb30BaTh COBPEMEHHBIE WHTEPHET-CEPBHUCHI (B TOM YHCIE

KOMMYHUKAIIIOHHBIE CEPBUCHI, OOJIAYHbIE XpaHUJIUIIA JIAHHBIX,
OHJIAWH-TIPOTPaMMBbI (TEKCTOBBIE W TpauuecKue peaakToOphl, CPEIIbI
pa3paboOTKM) B yueOHOM U MTOBCEIHEBHOM JESATEILHOCTH

1.2 [IpuBoauTh  mpUMEpPBl  UCIOJIB30BAHUS  T'€OMH(OPMAITMOHHBIX
CEpPBUCOB, CEPBHUCOB TOCYAapPCTBEHHBIX YCIYr, 00pa30BaTEbHBIX
cepBucoB MHTepHEeTa B yueOHOM U MOBCEAHEBHON JIEATEILHOCTH

1.3 Hcnonb3oBaTh paziuyHble CPEJACTBA 3allUTHl OT BPEIOHOCHOTO
IPOrpaMMHOTO obecrieueHus, 3allMIIATh EPCOHATBHYIO
uHpopMalMi0 OT HECAHKIIMOHUPOBAHHOTO  JOCTYNa U  €ro
MOCJIEICTBUN (pa3riiallieHus, MOAMEHBI, YTPaThl JAHHBIX) C YYETOM
OCHOBHBIX  TEXHOJIOTUYECKHMX U  COLMAIbHO-TICUXOJOTHUECKUX
aCIIeKTOB MCIOJIb30BaHUSI ceTu MHTepHeT (ceTeBas aHOHHWMHOCTb,
nudpoBoi ciel, ayTeHTUYHOCTh CyOBEKTOB M PECYpPCOB, OMACHOCTH
BPEJIOHOCHOTO KOJQ)

1.4 Pacrnio3HaBaTh TONBITKM M NPEeAyNpexJaTb BOBJICYEHUE ceOs
U OKPY’KAIOIIMX B AECTPYKTUBHBIE U KPUMUHAIbHBIE (DOPMBI CETEBOM
aKTUBHOCTH (B TOM YHCIIe KUOEpOYIIIUHT, (PUIIHUHT)

2 ITo Teme «TeopeTnueckre OCHOBBI HHPOPMATUKI»

2.1 PackpbiBaTh  CMBICT TOHSATHM  «MOJEIB», «MOJEIUPOBAHUECY,
ONPENENIATh BHABI MOJICNICH, OLEHUBATh aJICKBATHOCTh MOJECIH
MOJCITUPYEMOMY OOBEKTY U I[EJISIM MOJICTUPOBAHUS

2.2 Ncnonb3oBaTh rpadsl U AepeBbs A1 MOACIUPOBAHUS CUCTEM CETEBOM
U UEPAPXUYECKON CTPYKTYPbI, HAXOAUTH KpaT4allliuii myTh B Tpade

3 [1o TemMe « ANTOPUTMBI U IPOTPAMMHUPOBAHUEY

3.1 Paz6uBath 3ala4 Ha MmoJA3agadu, COCTABJIATDH, BBIIIOJIHATH BPYYHYIRO
N Ha KOMIIBIOTCPC HCCIOKHBIC aJIIrOpUTMbl C HCIIOJb30BAaHUCM
BeTBJICHI/II;'I, IMUKJIOB 1 BCIIOMOI'aTCJIIbHBIX aJITOPUTMOB JJIA YIIPABJICHUSA
HUCITIOJIHUTCIIAMUA
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32

CocTaBiATh M OTJIAXHWBATh MPOTPAMMBI, PEAIHU3YIONIUE THUIIOBBIC
AITOPUTMBI 00paboTKH YUCJIOBBIX MOCJIeI0BATENbHOCTEN
WIH OJHOMEPHBIX YHCJIOBBIX MAacCHUBOB (TIONCK MaKCHMYMOB,
MUHAMYMOB, CYMMBI WJIM KOJIMYECTBA OJJICMCHTOB C 3a/JlaHHBIMHU
CBOMCTBaMHU) Ha OJHOM M3 A3BIKOB TporpammupoBanus (Python, C+
+, [Tackansp, Java, C#, llIkonbHbI ANTOPUTMUYECKUN S3BIK)

ITo Teme «MHpOpMaIIMOHHBIE TEXHOIOTHUI)

4.1

Breibupates cnoco® mpeAcTaBieHUS JAaHHBIX B COOTBETCTBHUH
C MOCTaBJICHHOW 3a/adeil (TabmuIbl, CXeMbl, TpaQUKH, AUArPaMMBbI)
C UCHOJb30BAaHUEM COOTBETCTBYIOILIMX MPOrPAMMHBIX CPEJCTB
00pabOTKH JTaHHBIX

4.2

Hcnonb30BaTh 3JEKTPOHHbIE TaOMUUBI [jisi 0OpabOTKH, aHalIn3a
¥ BHU3yalM3allid YHUCJIOBBIX JTaHHBIX, B TOM YHCIIE C BBIJCICHUEM
nuaria3oHa TaOMWIBI M yHopsAouyMBaHUEM (COPTHPOBKOM) ero
AIIEMEHTOB

4.3

Co3naBath W TNPUMEHSATH B DJIEKTPOHHBIX Tabmaunax ¢GopMyJibl
JUISL PacdyeTOB C MCIOJIB30BAHHEM BCTPOEHHBIX apu(METHUCCKUX
byHKIMKA (CyMMUPOBaHHE ¥ TIOJCYET 3HAYCHUH, OTBEYAIOIINX
3aJaHHOMY  YCJIOBHIO, cpenHee apupMeTHIECKOe, MIONCK
MaKCUMaJIbHOTO W  MHHUMAQJIBHOTO  3HA4yeHUs), aOCOJIOTHOM,
OTHOCUTEJIbHOW, CMEIIAHHOW aJpecaiuu

4.4

Hcnosnp30Barth AIIEKTPOHHBIE TaOIUIIBI JUIS YUCJIEHHOTO
MOJICIUPOBAHUS B MPOCTBIX 3a7avyaX M3 pPa3HbIX IMPEIMETHBIX
obnacren

IIpoBepsieMble 3JIeMEHTBI COAePKAHMS

Kon [IpoBepsieMblii 3JIEMEHT COJEPKAHUS
1 [udposast rpaMOTHOCTh
1.1 I'moGanwsnas cetb Mutepuer. [P-aapeca y3noB. CeTeBoe XpaHEHUE JaHHBIX.
Metoasl MHAMBUAYAIBHOTO M  KOJUIEKTUBHOTO pa3MEILICHUS HOBOWM
unpopmaiuu B HMHrepHere. bonbiive gaHHble (MHTEpHET-AaHHbBIE,
B YACTHOCTH JIJAHHBIE COI[UATILHBIX CETEH)
1.2 [Tonsarue 06 nHpoOpMaMOHHON 0€30MacHOCTU. YTPO3bl MH(POPMAIIMOHHOM

0e30MmacHOCTU Mpu paboTe B TJI00ATBHON CETU U METO/bI MPOTHUBOICHCTBUS
uM. [IpaBuna Ge3onacHoi ayTeHTU(UKAIMU. 3alIUTa TXYHOW HHGOpMAIUN
B cetn MHrepHer. be3omacHsle crparernn nosencHus B cetu VHTEpHET.
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[TpenynpexaeHre BOBIEUEHUS B IECTPYKTUBHbBIE U KPUMUHAIbHBIE (POPMBI
CETEBOI aKTUBHOCTH (KNOEpOYIUTMHT, PUILIHMHT U APyrre GopMbl)

1.3

Bunpr JeSTEIbHOCTH B WnTepHere. HHTepHeT-cepBUCHI:
KOMMYHHKAIIMOHHBIE CEPBUCHI (ITOYTOBAs CIy*k0a, BU1€0-KOH(DEPEHII-CBSI3b
U Jpyrue), CIpaBOYHbIE CIYXObl (KapThl, pacnucaHusi U Jpyrue),
IIOUCKOBBIE CIIYKOBbI, CIIy>KObl OOHOBJIEHMSI IPOTPAMMHOI0 0OECTIEUEHUS U
apyrue  ciyxObl. CepBUCBI  TOCyHapCTBEHHbIX  yciyr. OOjauHble
Xxpanwmmina JaHHbIX. CpencTBa COBMECTHOM pPa3palOTKH JOKYMEHTOB
(onnaitH-oucel). IlporpammuHoe  obecrnieueHne  Kak  BeO-CEpBUC:
OHJIAITHOBBIE TEKCTOBBIE M Ipauueckue peJakTOphl, Cpelsl pa3pabOTKU
porpamMm

TeopeTudeckne 0CHOBBI HMH)OPMATUKH

2.1

Mopnens.  3agaum,  pemaemMble € I[IOMOINBKO  MOJEJIHMPOBAHUA.
Knaccudukanun MOJENEN. MarepuranbHbie (HaTypHBIE) 51
uH(popMalMoHHbIe Mojenu. HenpepblBHbIE W JHUCKPETHBIE MOJEIH.
Nmurannonseie monenu. Urpossie Mogenu. OnieHKa COOTBETCTBHS MOJIETIN
MOJIETTUPYEMOMY OOBEKTY U IEJIIM MOJICTUPOBAHUS

2.2

Tabnuunbie Mogenu. Tabiuila Kak MpeaCTaBICHUE OTHOIICHUS

23

bazer ganabpix. OTOOp B TAOIUIE CTPOK, YAOBIECTBOPSIONIUX 33JJaHHOMY
YCJIOBUIO

24

I'pad. Bepiuiuna, pedbpo, nmyTh. OpuEeHTUPOBAHHBIE U HEOPUEHTUPOBAHHbBIC
rpadnl. JlnuHa (Bec) peOpa. BecoBas matpuia rpada. JnuHa mytu Mexmy
BepmmHamu rpada. [louck ontumanbHOro myTtu B Tpade. Havanbnas
BepIIMHA (MCTOYHUK) M KOHEUYHAasl BEpIIMHA (CTOK) B OPUEHTUPOBAHHOM
rpade. Briuncienne KojiuyecTBa MyTed B HAMPaBICHHOM AlUKINYECKOM

rpace

25

Hepeso. Kopens, BepmmHa (y3en), quct, pebpo (myra) mepeBa. BricoTta
nepesa. IlogmepeBo. Ilpumepsr wucmons3oBanust aepeBbeB. [lepedop
BapUAHTOB C TIOMOIIIBIO JIepeBa

2.6

[lonaTne maTeMaTUYECKOM MOJEeNU. 3aJaud, pellaeMble C MOMOIIBIO
MaTEMaTH4YECKOTO (KOMITBIOTEPHOTO) MOJICTUPOBAHUA. Otnuune
MAaT€MAaTUYECKOM MOJENM OT HaTypHOW MOJEIM U OT CIIOBECHOTO
(IuTepaTypHOTO) OMUCAHUS OOBEKTA

2.7

OTansl KOMITBIOTCPHOI'O MOACIIMPOBAHHUA: IIOCTAHOBKA 3aada49U, ITIOCTPOCHUC
MaTeMaTU4YECKON MOJCIHU, IporpaMMmHas pcajliu3alnuss, TCCTUPOBAHUC,
IMPOBCACHUC KOMIIBIOTCPHOI'O JKCIICPUMCHTA, adHAJIN3 C€ro pe3yJibTaTOB,
YTOYHCHUC MOACIIN

AJNTOPUTMBI U IPOTPAMMHUPOBAHUE
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3.1

Pa30Ouenue 3agaun Ha noxzagauu. CocTaBleHHME aITOPUTMOB M IIPOrpaMM
C HMCHOJb30BAHMEM BETBJIECHHUH, LIMKJIOB M BCIOMOIaTEJIbHBIX AJTOPUTMOB
111 yIPABJICHUS UCTIOJIHUTENEM WU IPYTUMH UCTIOHUTEISIMU

3.2

Tabnuunble BenM4UHBI (MaccuBbl). OnHOMEpHbIE MaccuBbl. CoCTaBleHUE
U OTJaJKa MporpamMM, peaju3yIOIIUX THUIIOBBIE aJTOPUTMbl O0pPaOOTKU
OJIHOMEPHBIX  YHCJIOBBIX  MAacCHMBOB, Ha  OJHOM M3  S3bIKOB
nporpammupoBanus (Python, C++, Ilackans, Java, C#, IlxonbHbIi
AnroputmMudeckuid fI3bIK): 3aM0JIHEHHE YUCIOBOI'O MAcCHBa CIy4YalHBIMU
YHUCJIaMH, B COOTBETCTBUU C (HOPMYJION WM MyTeM BBOJA YMHCED,
HaXOXKJEHUE CYMMBI 3JIEMEHTOB MACCHBA, JUHEHHBIM MOHMCK 33JaHHOTrO
3HAYEHUA B MAaCCHUBE, MOJICYET AJIEMEHTOB MAacCCHBa, YIOBJIETBOPSIOIIUX
33IaHHOMY YCJIOBHIO, HAaXOXJEHHWE MUHUMAJIBHOTO (MaKCHMAaJIBHOIO)
aneMmeHTa MmaccuBa. COpTUPOBKA MaccUBa

33

O6pa60TKa IIOTOKAa HTaHHBIX: BBIYHUCIICHUC KOJIHWYCCTBA, CYMMBI, CPCIAHCTO
apI/I(l)MCTI/I‘ICCKOFO, MHWHHUMAJIBHOTO 1 MaKCHUMAJIbHOT'O 3HAYCHUA 3JICMCHTOB
IMOCJICAOBATCIIbBHOCTH, YAOBJICTBOPAOINUX 3aIdHHOMY YCIOBHIO

34

VYupasnenne. Curnan. OOpatHast cBs3b. [lomyueHue CcuTHaJIOB OT
U(POBBIX JATUYUKOB (KacaHHs, PACCTOSHUS, CBETa, 3ByKa U JIPYroro).
[Ipumepsl HCMONB30BaHMS TPHUHIMIA OOpAaTHOM CBSI3M B CHUCTEMax
YIPABJICHUS] TEXHUUECKUMH YCTPONUCTBAMHU, B TOM YHCIIE B POOOTOTEXHHKE.
[Tpumepsl poOOTU3MPOBAHHBIX CUCTEM (cucrema yIpaBJIEHUs

IBWKCHHUEM B TPAHCIIOPTHOM CHUCTEME, CBAapOYHas JIMHHUS aBTO3aBOA,
aBTOMAaTU3MPOBAHHOE YIIPABIICHHE OTOIUICHHWEM JOMa, aBTOHOMHAs
CUCTEMA YIIPABIICHHS TPAHCIIOPTHBIM CPEJICTBOM U IPYTHE CUCTEMBI)

NudopmanoHHbie TEXHOIOTUU

4.1

[lonsitue 00 »SHEKTpOHHBIX Tabnuuax. Tumbl JaHHBIX B sYeilKax
ANEKTPOHHOM Tabnuubl. PenaktupoBanue u (QopmaTupoBanue TaOIUI.
Bcerpoennsie QyHKIMM a7 TOMCKAa MaKCMMyMa, MHUHHMYMa, CYMMBbI
u cpenuero apudmerndeckoro. CopTHUpPOBKA JaHHBIX B BBIICIECHHOM
nuana3one. [loctpoenue auarpamMm (rucTorpamma, Kpyropas Juarpamma,
TOoYeYyHas quarpaMmma). Berbop tuna auarpamMmel

4.2

[IpeobpazoBanue Gpopmyl pu KonupoBaHuu. OTHOCUTEIbHAS, a0COTIOTHAS
¥ CMEIIIaHHAas ajpecarus

4.3

YClIOBHBIE BBIYUCICHUS B OJJNEKTPOHHBIX Tabmumax. CyMMupOBaHHE
W TIOACYET 3HAYEHUM, OTBEUANOIIMX 3aJaHHOMY YycioBuio. OOpaboTka
0oabpIIMX HAOOPOB NaHHBIX. UMCIEHHOE MOJIENIMPOBAHUE B DJIEKTPOHHBIX
TadIMIax
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44

Ponb uH(pOpMalMOHHBIX TEXHOJOTMM B pa3BUTUM HKOHOMUKH MHpA,
cTpanbl, pernoHa. OTKpbIThIe OOpa3oBareibHble pecypchl. [Ipodeccun,
CBsA3aHHbIE € MH(POPMATUKON U MHPOPMALMOHHBIMU TEXHOJIOTUSIMU: BEO-
au3aiHep, MPOrpaMMHCT, pa3padOTYUK  MOOWIBHBIX  IPHIIOKEHHH,
TECTUPOBIIMK, aPXUTEKTOP MPOTrPAMMHOI0 OOECIeUeHUs], CHEIHUAIUCT IO
aHaJIM3y JTaHHBIX, CHCTEMHBIN aIMUHUCTPATOP
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MNEPEYEHD (KOJU®UKATOP) IPOBEPAEMbIX TPEGOBAHUI

K PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJIbHOM
INPOI'PAMMBI OCHOBHOI'O OBIIEI'O OBPA3OBAHUSA U JIEMEHTOB
COAEPXAHUA ITO THOPOPMATHUKE

Jlist mpoBeAeHUsT OCHOBHOI'O TOCYAApCTBEHHOTO 3K3aMEHa M0 HMH(POpMAaTHKe
(OI'D mo wuHpOpMATHKE) HCMONB3YETCS MepeyeHb (KOAU(PUKATOP) MPOBEPIEMbBIX

TpeOOBaHUM K

pe3ysibTaTaM OCBOEHHUS OCHOBHOH 0Opa30BaTE€IbHOW INPOrpaMMbl

OCHOBHOTI'O O6IIICFO O6p330BaHH$I H 3JICMCHTOB COACPIKAHUS.

IIpoBepsiembie Ha OI'D no ungopmaTuke TpeOOBAHUSA K Pe3yJIbTATAM OCBOCHMS
OCHOBHOM 00pa3oBaTeIbHON MPOrPpaMMbl OCHOBHOTI'0 0011ero 00pa3oBaHus

Kon
MIPOBEPSEMOTO
TpeOOBaHUS

[TpoBepsiemble TpeOOBaHUS K IPEIMETHBIM pe3yJIbTaTaM 0a30BOro
YPOBHSI OCBOEHHUSI OCHOBHOM 00pa30BaTEIbHON MTPOTrpaMMBI
OCHOBHOTO 00111eT0 00pa3oBanus Ha ocHoBe PI'OC

1

3HaTh (MOHUMATh)

1.1

Bnagenne OCHOBHBIMHM MNOHATHSMM: HMHpOpManus, Iepesaua,
XpaHeHue u 00paboTka uHGOpPMAIUH, aITOPUTM, MOJENb, ITUPPOBOI
OPOAYKT W WX HWCIOJB30BAHWE [UIsI pEHIeHHS YYeOHBIX U
NPaKTUYECKUX 3a/1a4

1.2

BJ'IaIIGHI/Ie INOHATHUAMMU:  BBICKA3bIBAHUC, JIOTHYCCKAsA  OIICpalusi,
JIOTUYICCKOC BBIPAKCHHUC

YmMmeTh

2.1

YMeHue omepupoBaTh €IWHUIIAMH H3MEpPEHUs WH()OPMAIMOHHOTO
o0beMa U CKOPOCTHU Tepeaaun JaHHBIX

2.2

YMeHue 3anuchiBaTh M CpaBHUBATH Lenble yuciaa ot 0 go 1024
B Pa3JINYHBIX MO3ULHOHHBIX CUCTEMAX CYHUCIEHUS C OCHOBAaHMUSIMU
2, 8, 16, BBINONHATH apUPMETHUECKUE ONEPALUN HAJl HUMU

23

YMeHne KOAupoBaTh M JEKOAMPOBATH COOOIIEHHUS TIO 3aJaHHBIM
npaBujiaM; [IOHUMAaHUE OCHOBHBIX IPUHIUIIOB KOAMPOBAHUS
UHGOPMAIUH PA3TUIHON IPUPOIBL: TEKCTOBOM, rpad)uuecKoil, ayiuo

24

YMeHHE 3alucChiBaTh JIOTUYECKUE BBIPAKEHUSA C HCIOJIB30BAHUEM
JTU3BIOHKIMY, KOHBIOHKIIMNA U OTPULIAHUSA, ONPEAEIATh UCTUHHOCTH
JIOTUYECKUX BBIPAKEHUN, €CIIM W3BECTHBl 3HAYECHHS WCTUHHOCTH
BXOJAIIMX B HEro MEPEMEHHBIX, CTPOUTh TaOJMIBI HMCTUHHOCTH
JUISL JIOTUYECKUX BBIPAKEHUM; 3aIUCHIBATH JIOTUYECKUE BBIPAXKEHUS
Ha U3Y4YaE€MOM SI3bIKE IPOrPAMMHUPOBAHHUS
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2.5

YMeHue COCTaBliATh, BBINOJHATH BPYYHYIO M Ha KOMIIBIOTEpE
HECJIO)KHBbIE ~ aJrOPUTMbI  JJISI  YIPABICHUS  HUCHOJHUTEIISAMHU
(Uepenamika, YepTe:xxkHUK W JApPYrue); Co3JaBaTh M OTJIAXKUBAThH
IpPOrpaMMbl Ha OJHOM U3 s3bIKOB MporpammupoBanus (Python, C++,
[Tackans, Java, C#, IllkonpHbli AnroputmMuyeckuii — S3bIK),
peau3ylouMe HECIO0XHbIE aJIrOPUTMbl  OOpPaOOTKH  YHMCIIOBBIX
JAHHBIX C UCIOJIb30BAHUEM IIMKJIOB U BETBJICHUI; YMEHUE pa30UBaTh
3a/laud Ha TMOJ3aJa4yM, HCIO0JIb30BaTh KOHCTAHTHI, NMEPEMEHHbBIC U
BBIPDAKEHUST  PA3JIMYHBIX  TUIOB  (YUCJIOBBIX,  JIOTUYECKHX,
CHUMBOJIbHBIX); aHAJU3UPOBATH PEAJIOKEHHbBIN aITOPUTM,
OMpEeNeNATh, KaKhe pe3ysbTaThbl BO3MOXHBI IPU  3aJaHHOM
MHOECTBE UCXOJHbIX 3HAYEHUI

2.6

YMeHue 3amucarb Ha M3Yy4a€MOM SI3bIKE IMPOrPAMMHUPOBAHUS
AITOPUTMbI MPOBEPKU JIETUMOCTH OJIHOTO ILIEJIOTO Yucia Ha JpYroe,
IMPOBEPKH HATYPAJIBHOIO 4YHCJIA Ha MPOCTOTY, BBIACICHUS LHUPP
U3 HATypallbHOT'O YMCJIAa, MOUCK MAaKCUMyMOB, MUHUMYMOB, CYMMbI
YHCIIOBOM MOCIIEIOBATENBHOCTH

2.7

Brnanenue ymMeHHeM OpUEHTHPOBATHCS B UEPAPXUUECKOH CTPYKType
¢aitnnoBoii cucteMsl, paboTaTh ¢ PailioBOM CUCTEMOM MEPCOHATBLHOTO
KOMITBIOTEpAa C MCIOJIb30BaHWEM rpaduueckoro uHTEepdeiica,
a UMEHHO: CO3/1aBaTh, KONUPOBaTh, IEpEMELIaTh, IEPEUMEHOBBIBATD,
yIaJsTh U apXUBUPOBATH (DAMITBI M KaTATIOTH

2.8

Bnanenue YMEHUSAMU U HaBbIKAMH UCIIOJIb30BaHUs
UH(OPMAIIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJOTUH JUIsl TIOMCKA,
XpaHEeHHs, 0OpabOTKM M MepeJayd M aHajdu3a pPa3IUYHbIX BHJIOB
uH(popMauu

29

YMenue BoIOUpaTh CIOCOO MPEJCTABICHUS JTAHHBIX B COOTBETCTBUU
C TOCTaBJIEHHOHN 3ajauei (TaOauIbl, CXeMbl, TpapuKH, JUArpaMMBbl)
C HCIMOJB30BAHUEM COOTBETCTBYIOIIMX TPOTPAMMHBIX CPEJICTB
00pabOTKH TaHHBIX

2.10

Ymenne ¢QopmanuzoBaTh M CTPYKTypUpOBaTh  HH(POpPMAIHIO,
UCIIOJIb3YSI  DJIEKTPOHHBIE TaOiMIBl It  00pabOTKHM, aHalu3a
U BHU3yaJlM3allid YHUCJIOBBIX JAHHBIX, B TOM YHCJI€ C BBIJCICHUEM
auana3oHa TaOJauIbl W yHOPAJIOYMBAHUEM (COPTHUPOBKOM) €ro
AJIEMEHTOB; YMEHHUE MPUMEHSATH B 3JIEKTPOHHBIX TaOauIax GopMyJibl
JUIA  pacyeToB C  HCIIOJIb30BAHUEM  BCTPOCHHBIX  (DYyHKUUH,
a0COIIOTHOM, OTHOCHUTEJIBbHOMH, CMEIIaHHOU aJpecanuy;
UCMOJb30BaTh  JJEKTPOHHBbIE  TaONMMLBI Uil  YHMCIEHHOTO
MOJIEIMPOBaHUSl B MPOCTBIX 3aJadyax M3 pPa3HbIX MPEIMETHBIX
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IlepeueHsb 3J1eMEeHTOB co/lep:KaHusl, MpoBepsieMbIx HA OI'D nmo undopmarnke

Kon [IpoBepsiemblii 37IEMEHT COJIep>KaHus

1 | Hudposas rpaMOTHOCTD

1.1 | ®aiiner u manku (karanoru). [IpuHIUNBI mMOCTpoeHMs (PAIIOBBIX CHCTEM.
[Tonnoe umsa ¢aitna (manku). [lyte k Qaitny (manke). Pabora c¢ ¢aiinamu
Y KaTaJoramM CpeJCTBAMH ONEPALMOHHON CUCTEMBI: CO3/1aHUE, KOMMPOBAHUE,
nepeMelieHre, nepeuMeHoBaHne U yJaneHue (aiioB U Mamok (KaTaJoros).
Tunel ¢aiinos. CpoiicTBa (QainoB. dPaitnoBbiii MeHemxkep. [louck daiinos
CPEACTBAMHU ONEPALUOHHON CUCTEMBI

1.2 | O0beauHeHue KoMIblOTEpoB B ceTh. CeTh WHTepHEeT. BeO-cTpanmia, BeO-
caiit. CtpykTypa anpecoB BeO-pecypcoB. bpayszep. IlowckoBbie CHUCTEMBI.
[Touck nupopmaIuu Mo KIFOYEBBIM CIIOBAM U TI0 H300paKeHUIO.
JlocTOBEpHOCTH uHpOpMaITUH, TIOJTyYEeHHOU u3

Wutepnera. [P-aapeca y3moB. CeTeBoe XpaHEeHHE TaHHBIX

2 | Teopernueckne OCHOBBI HH(POPMATHUKU

2.1 | duckpeTHOCTh NaHHBIX. BO3MOXXHOCTH ONHMCaHUS HENPEPBIBHBIX OOBEKTOB
Y TIPOLIECCOB C IOMOLIBIO TUCKPETHBIX JaHHBIX.

CumBoin. Angasur. MomHocts andasura. JBonunsiii andasut. KonnuectBo
BCEBO3MOXKHBIX CJIOB (KOJOBBIX KOMOWHalUK) (UKCUPOBAHHOW JUTMHBI
B ABonuHOM andasute. [IpeoOpa3oBanue moboro andaBuTa K BOUYHOMY.
KonudecTBO pa3nuyHbIX CcI0B  (DUKCUPOBAHHOW JUIMHBI B aidaBuTe
ONPEJICIICHHOW MOIITHOCTH.

KoaupoBanue cuMBOJIOB OHOTO an¢aBUTa C MOMOIIbIO KOJOBBIX CJIOB
B IpyroMm andaBuTe, KOJI0Bas TaOIHIIA, TEKOJUPOBAHHE.

Konuposanue texkcroB. PaBHomepHnsiii koa. HepaBroMepHsIil koa. Koguposka
ASCII. Bocemubutusie komupoBku. I[lonarue o xomgupoBkax UNICODE.
JlekoaupoBaHue COOOTICHMIA c VCIIOJIb30BAHUEM PaBHOMEPHOTO
U HEpaBHOMEpHOTro koja. MHpopmaimonHbiii 00beM TEeKCTa

2.2 | UadopManmoHHbIH 00BEM TaHHBIX. BUT — MUHUMAIIbHAS €IMHUIIA KOJTMYECTBA
uHpopManu — IBOUYHBIN pa3psa. EauHuibl uamMepenus nHPOPMAITMOHHOTO
o0beMa naHHbIX. but, 6aiT, KMj100alT, MeradanT, ruradamr.

CkopocTh nepeiaun JaHHbIX. ENUHUIBI CKOPOCTH MEepeiaun JaHHBIX

2.3 |KomupoBanue 1uBera. LlBeroBeie Moaenu. Moxpens RGB. I'myGuna
koaupoBaHusl. [lanutpa.

PactpoBoe u BekTOpHOE mpencraBiieHue u3o0paxkeHui. Ilukcens. OrieHka
UH(OPMAIMOHHOTO 00beMa TIpaHUuecKuX JaHHBIX I PACTPOBOTO
HN300paKCHHS
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24

KonupoBanue 3Byka. PaspsgHocTs u yactoTa 3anucu. KoanuecTBo KaHaJIOB
3aIKCH.

OneHka KOJMYECTBEHHBIX MApaMeTpOB, CBS3aHHBIX C MPEACTaBICHUEM
U XpaHEHHEM 3BYKOBBIX (DaityioB

2.5

Hemno3uimonuble ¥ TMO3UIIMOHHBIE  CHCTEMBI  cuuclieHus.  AJiaBur.
OcHoBanue. Pa3Bepuytas ¢opma 3anucu uyucina. llepeBong B JecATUUHYIO
CUCTEMY YHCEJ, 3aMUCAHHBIX B IPYTHX CUCTEMAaX CUHUCIICHHUS.

PumMmckas cucrema cunciieHus

2.6

JIBonuHast cucrema cuucienus. llepeBoa menbix yucen B npegenax ot 0 1o
1024 B nBOMYHYyIO cucTeMy cyucieHusA. BocbMepuuHas cUCTEMa CUUCIEHUS.
[lepeBox ymcen K3 BOCBMEPUYHOM CHCTEMBI B JBOMYHYIO W JIECSITHUYHYIO
cucteMbl u oOpatHo. lllecTtHaguaTepuuHas cucrema cuucieHus. llepeBon
yuycell M3 IIECTHAAUATEPUYHOW CHUCTEMBI B JIBOUYHYIO, BOCBMEPUYHYIO
U JIECATUYHYIO CUCTEMBI U OOPATHO.

ApupmMernyueckre onepanuu B ABOMYHON CUCTEME CUUCTICHUS

2.7

Jlornueckne  BbICKa3bIBaHMs. Jlormueckne  3HAUYCHHUS  BBICKA3bIBaHUIA.
DJIeMEHTAapHbIE M COCTaBHbIE BbICKa3bIBaHUS. Jloruueckue omnepaiuu:
«» (KOHBIOHKIIMS, JIOTHYECKOEC YMHOXXEHHE), «UIn»  (AU3BIOHKIIMS,
JIOTUYECKOE  CIIOKEHHE), «He» (Jlormueckoe otpuuanue). Ilpuopurer
JIOTUYECKUX oneparui. Onpenenenue MCTUHHOCTH COCTaBHOT'O
BBICKAQ3BIBAHUS, €CJIM M3BECTHBHI 3HAUCHHUS HCTHUHHOCTU BXOIAIINX B HETO
3JIEMEHTAPHBIX BbICKa3bIBaHWM. Jlormueckue BbIpakeHus. lIpaBuia 3amucu
Joruueckux BblpaxeHui. I[locTpoenune TabMMI] UCTUHHOCTH JIOTUYECKHUX
BBIPAKCHUH

2.8

Jlornueckue 31eMeHThl. 3HAKOMCTBO C JIOTHYECKUMH OCHOBaMH KOMIIBIOTEpaA

29

HenpepriBHble U OUCKpeTHblE Mojenu. MmuranmonHsle Monenu. Mrposbie
mMozenu. OLEHKa aJeKBATHOCTH MOJENIN MOJAEIUPYEMOMY OOBEKTY M LIEISAM
MOJIETUPOBAHUS

2.10

Tabnuunsie Mojenu. Tabnuia Kak IpeacTaBICHUE OTHOIIICHHUS.
ba3er manHbIX. OTOOpP B TAOJMIE CTPOK, YJOBICTBOPSIONIUX 3aJaHHOMY
YCIIOBHIO

2.11

I'pad. Bepmmna, pedpo, myTb. OpHEHTUPOBAHHBIE M HEOPUEHTUPOBAHHBIC
rpadel. nuHa (Bec) peOpa. Becoas marpunia rpada. JnuHa mytan Mexmy
BepmmHamu rpada. [Touck ontumansHoro myt B rpade. HauanpHas BepmmHa
(UCTOYHMK) M KOHEYHas BeplIMHAa (CTOK) B OpPUEHTHPOBAHHOM rpade.
Brrunciienne koimyecTBa MyTei B HAMPABIEHHOM allUKINYeCKOM rpade

2.12

Hepeso. Kopenn, BepmmHa (y3en), Juct, pedpo (myra) nepeBa. Bricora
nepesa. [lognepeBo. Ilpumepsl wucnonb3oBaHusi jaepeBbeB. llepedop
BApUAHTOB C IOMOIIBIO JIEpEBA
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AJTOPUTMBI U IPOTrPAMMHUPOBAHHE

3.1

CpoiictBa anroputma. Crioco0bl 3a1ycu anroputMa (ClI0BECHBIN, B BUJIE OJIOK-
CXEMBI, IPOrpamMma).

CocraBiieHue aJIropuTMOB U HPOrpaMM C HCIIOJIB30BAHMEM BETBIICHU,
LMKIJIOB M BCIIOMOTaTEJIbHBIX AJTOPUTMOB JUISl YIPABJICHHS HCIIOJHHUTEIEM
(Pobot, Yepenamka, YeprexHuk u Jpyrue). BblnojiHEeHHE alropUuTMOB
BPYUYHYIO U Ha KOMIIbIOTEPE

3.2

A3bik nporpammupoBanust (Python, C++, Ilackans, Java, C#, IlIkonbHbIi
AnroputMudeckuil S3bIK).

CucremMa npOrpaMMHUPOBAHMS: PEJAKTOP TEKCTa Mporpamm, TPaHCIATOP,
OTJIaIUUK.

[lepemennasi: Tum, uMms, 3HadyeHue. llenbie, BellecTBEHHbIE W CHMBOJIBHBIC
NIEPEMEHHBIE.

Oneparop mnpucBauBaHus. ApPUPMETUUYECKUE BBIPAXKEHUS M TOPAIOK HX
BbIuKclieHud. Onepanuu ¢ [eJbIMH YUCIaMH: IEJIOYHUCIEHHOE JeJICHHE,
OCTaTOK OT JIEJICHUS.

BerBienus. CoctaBHble  yCJOBHSI  (3allUCh  JIOTUYECKUX  BBIPOKECHHM
Ha M3y4aeMOM s3bIKe€ IporpamMmupoBanus). HaxoxnaeHne MUHUMYyMa
U MakCUMyMma U3 JBYX, TpPEX M YeTbIpeX uuces. PemeHue KBagpaTHOIoO
yYpaBHEHUS, UMEIOIIET0 BEIIECTBEHHbBIE KOPHH.

[Mukn ¢ ycnoBuem. AnroputM EBkiamnza ans HaxoXJIeHUS HaUOOJBLIETO
oOmiero  Aenurens JABYX HaTypajbHbIX 4yucel. Pa3Ouenuwe 3amucu
HATypaJbHOTO YKCIA B TO3UIMOHHOM CHCTEME C OCHOBaHUEM, MEHBIIUM
win paBHbM 10, Ha oTaenbHBIE TUDPHI.

[{uki ¢ nepeMeHHOM. AITOPUTMBI IPOBEPKH JETUMOCTH OAHOTO LIEJIOT0 YUCIIa
Ha JIpyroe, IPOBEPKH HATYPAIBHOIO YUCIA HA POCTOTY

3.3

OOpaboTka CUMBOJBHBIX JaHHBIX. CHMBOJBHBIE (CTPOKOBBIC) MEPEMEHHBIE.
[TocumBonbHas oOpaboTka cTpok. [logcuer yacTOThl TOSIBIEHUS CHUMBOJA
B cTpoke. BeTpoeHHble GyHKIMU 1151 00pabOTKH CTPOK

3.4

OmnpeneneHne BO3MOXHBIX PE3yJbTaTOB PAOOTHI aJropuTMa IMpU JAHHOM
MHOECTBE BXOJHBIX JAHHBIX, ONPEACICHUE BO3MOXKHBIX BXOJHBIX JAHHBIX,
IPUBOAIIMX K JAHHOMY PE3YJIbTaTy

3.5

Tabnuunsie BenmuuuHbl (MaccuBbl). OpgHOMepHbIe MaccuBbl. CoCTaBiICHHE
U OTJaJKa MpOrpaMM, peau3yIolUX TUIOBBIE aIrOpUTMbl 00pabOTKU
OJIHOMEPHBIX YHCJIOBBIX MaCCHBOB, Ha OJHOM U3 SI3bIKOB MPOrPaMMUPOBAHUS
(Python, C++, Ilackans, Java, C#, lllkonbHbplli AnroputMuueckuii S3bIK):
3aMO0JIHEHUE YHUCJIOBOTO MAacCHUBa CIy4YallHBIMU YHCIAMH, B COOTBETCTBUHU
c dopmysiol WIM TyTeM BBOJAa YHCEJ, HAXOXIEHHUE CYMMBbI AJIEMEHTOB
MacCuBa, JIMHEWHBIA TIOMCK 3aJJaHHOTO 3HAYEHHUS B MACCHUBE, TOJCYET
AJIEMEHTOB
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MacCuBa,  yJOBJETBOPSIONIMX  33JaHHOMY  YCIIOBUIO,  HaXOXXJICHUE
MUHHUMaJIbHOTO (MaKCUMAJILHOT0) JIeMeHTa MaccuBa. COpTHUPOBKA MacCHUBA.
OO6paboTka MOTOKA JAHHBIX: BBIYUCICHUE KOJIMYECTBA, CYMMBbI, CPEHErO
apu(PMETUIECKOTO, MUHUMAIHHOTO U MAaKCUMAaJIbHOTO 3HAYECHHS DJIEMEHTOB
MOCJIEIOBATENBHOCTH, YAOBIETBOPSIIONIUX 3aJAHHOMY YCIIOBUIO

3.6

VYopasnenue. Curnan. O0parnas cBsa3b. [lonyyeHue curHagoB oT HU(PPOBBIX
JTAaTYMKOB (HAMpUMeEp, KacaHus, pPAacCTOAHMS, CBeTa, 3Byka). I[Ipumepsl
UCIIOJb30BaHUSl IMpPUHIUIA OOpaTHOW CBA3M B CUCTEMax YIpaBICHMS
TEXHUYECKUMU YCTPOMCTBAMHU C TIOMOLIBIO JAaTYMKOB, B TOM YHUCIHE
B pOOOTOTEXHUKE

HNHupopmaninoHHbIE TEXHOJIOTUU

4.1

TexcToBBIE JAOKYMEHTHI W WX CTPYKTYpHBIE JJIEMEHTHI (CTpaHuIa, ab3ail,
CTpOKa, CJIOBO, CUMBOJI).

TexcToBBIE mpomeccop —  MHCTPYMEHT CO3JaHus,  PEAAKTHPOBAHUS
u popmatupoBaHus TeKCTOB. [IpaBuna Habopa TexcTa. PegakTupoBanue TeKkcTa.
CpotictBa cumBoJioB. Ipudt. Tunbsr mpudrtoB (pyOieHbie, ¢ 3acedykamw,
MoHommpuHHbIe). [lomy)kupHoe u KypcuBHOe HauepTanue. CBoicTBa ab3aleB:
TpaHMIIbl, a03aIHBINA OTCTYII, HHTEPBAJl, BRIpaBHUBaHUE. [[apamMeTpsl CTpaHUIIBI.
CruneBoe ¢popMaTupoBaHUE.

CrpykTypupoBaHue HHQOpPMAllMd C T[OMOINBIO CIHCKOB U  TaOJUII.
MnoroypoBHeBbie ciuckd. Jlo0aBiaeHne TabIuIl B TEKCTOBBIE JOKYMEHTHI.
BceraBka n3o0paxeHuil B TEKCTOBbIE JOKYMEHTHl. OOTeKkaHHe W300paKeHUU
TEeKCTOM. BKiIroueHne B TEKCTOBBINA JOKYMEHT Auarpamm, (hopmys, Hymepanun
CTpaHUI], KOJJOHTUTYJIOB, CCBUIOK U APYTUX JIEMEHTOB

4.2

PactpoBsie pucynku. Mcnonb3oBanue rpadnaecKkux MPUMHTHBOB.

Onepanuu peakTUpoBaHus rpaduyeckux 0ObEKTOB, B TOM YHUCIE IUMPOBBIX
dbotorpaduii: u3MeHeHue pasmepa, oOpeska, MOBOPOT, OTpakeHue, padota
c obnacTsiMu (BBIJIEJICHUE, KOMTMPOBAHUE, 3aJIMBKA IIBETOM), KOPPEKIIUA 1BETA,
SPKOCTH ¥ KOHTPACTHOCTH.

BektopHnas rpaduka. Co3gaHuMe BEKTOPHBIX PHCYHKOB BCTPOCHHBIMHU
CpEIICTBaMH TEKCTOBOTO MPOIECCOopa WIH APYTUX MporpamMM (TPHUIIOKECHHH ).
JloGaBrieHre BEKTOPHBIX PUCYHKOB B JJOKYMEHTBI

4.3

[ToaroroBka MynbTUMeAUHHBIX Tpe3eHTanui. Cnaiin. JloOaBieHue Ha ciaiij
TeKCTa U n3o0paxeHuil. Pabora ¢ HECKOJIBLKUMHU Cllaiiiamu.
JloGaBieHne Ha clail ay AMOBU3YaJIbHBIX JaHHBIX. AHUMAaIUs. [ unepcchuiku

44

Tunbl gaHHBIX B sSYEHKaX dJEKTpOHHOW TabOnuubl. PemakTupoBanue
u hopmatupoBanue Tabmaui. BerpoeHHsle PyHKITMU 11 IOUCKAa MAaKCUMYMa,
MUHHMYMa, CYMMBI U cpenHero apudmeruudeckoro. COpTHUpOBKa JaHHBIX
B BbIJICJICHHOM Jauana3oHe. [locTtpoeHue nuarpamm (rucrtorpamMmma, Kpyrobas
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JuarpaMMa, ToueuHas quarpaMmma). Beibop Tumna nuarpammel.
[IpeoOpazoBanue Ghopmyn npu konupoBaHuu. OTHOcHUTENbHASA, aOCOIIOTHAS
U CMeIlIaHHas ajpecanus

4.5

YcaoBHBIE BBIUYMCICHUS B DJIEKTPOHHBIX Ta0auax. CyMMUpOBaHHUE U MOJICUET
3HAYEHUH, OTBEYAIONIMX 33aJIaHHOMY ycioBHui0. OO0paboTka OOJbIINX HaOOPOB
JTaHHBIX. YHMCIEHHOE MOJIETMPOBAHUE B AJIEKTPOHHBIX TaOIUIAX
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