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OenepanbHas pabouyasd nporpamma Mo ydeOHomy mnpeamery «HHpopmaTika»
(6a3oBbI ypoBeHb) (mpenMeTHas oOnacth «MaremaTuka W uHbOpPMaATUKAY) (nanee
COOTBETCTBEHHO — IporpamMma 1m0 uH(popmaTuke, UH(POPMATHKA) BKIIOYAET
MOSICHUTENIbHYIO 3alUCKY, COIepKaHUuE 00ydeHUs, IIIaHUPYEMBbIE PE3yJIbTaThl OCBOCHHUS
MPOrpaMMbl O UHHOPMATHKE, TEMAaTUYECKOE TUIAHUPOBAHUE, NTepeUYeHb (KOAUPUKATOD)
pacnpesieNIeHHbIX IO KjlaccaMm MpOBEpAEMbIX TpeOOBaHUW K pe3yjbTaTaM OCBOEHUS
OCHOBHO# 00pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOT'O 00IIIEro 00pa3oBaHUs U DJIEMEHTOB
coliepkaHusl 1o MH(pOpMaTHKe, nepedeHb (KoAU(PUKATOP) MPOBEPSEMbIX TpeOOBaHUN
K pe3yJibTaTaM OCBOEHUSI OCHOBHOM 00pa3oBaTesbHOM MPOrpaMMbl OCHOBHOTO OOIIETO
o0pa30BaHus U IEMEHTOB COZEPKaHUA 110 HH(OPMATHKE.

HOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o wuHGOpPMATHKE HAa YpPOBHE OCHOBHOTO o00IIEro o0pa3oBaHHSs
COCTaBlicHa Ha OCHOBe TpeOOBaHMW K pe3ylbTaTaM OCBOCHHMS OCHOBHOM
o0pa3oBaTeIbHOM MpOrpaMMbl OCHOBHOT'O 0O0IIEro oOpa3oBaHMSs, MPEACTaBICHHBIX
B ®I'OC 00O, a taxxke dhenepanbHO pabodeit MporpaMMbl BOCTTUTAHUS.

[Iporpamma 1o uHpOpMATHKE AAET MPEACTABICHUE O IIENAX, OOIIeH CTpaTeruu
oOydeHMs, BOCHHUTAHUS U Pa3BUTHS OOYYAIOIIUXCS  CPEICTBaMH HH(POPMATUKHU
Ha 0a30BOM YpOBHE, YCTaHaBIMBAaeT 0053aTeNbHOE TMPEIMETHOE COJIep KaHUe,
pelycMaTpHUBAET €ro CTPYKTYPUPOBAHHE 110 Pa3fiesiaM U TEMaM.

[Iporpamma 1o uHbOpPMATHKE ONpENesieT KOJUYECTBEHHbIE M KaueCTBEHHbIE
XapaKTepUCTUKH Y4eOHOTO MaTepuaina sl KaKJIOTro rojla M3y4yeHHs, B TOM 4YHUCIE
JUISL  CONEPXKATEeNIbHOTO HAIOJHEHHWS Pa3HOTO BHJA KOHTPOJS (MPOMEKYTOUHOU
aTTecTaluy O0OYYaroIIMXCsl, BCEPOCCHUICKUX MPOBEPOUYHBIX padOT, TrOCyIapCTBEHHOMN
UTOTOBOM aTTECTAIIUH ).

[Iporpamma mo WH(pOpPMATUKE SIBISIETCS OCHOBOW JUIsl COCTaBIICHUS aBTOPCKHUX
y4eOHBIX MTPOTrpaMM, TEMATHIECKOTO TNIAHUPOBAHUS Kypca YUUTEIEM.

Henssmu w3ydenus nHGOpMATUKA HA YpOBHE OCHOBHOTO 00mIero oOpa3oBaHUs
SIBJISTFOTCSI:

dbopMHUpOBaHUE OCHOB MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
VPOBHIO pa3BUTHS HAyKH WH(DOPMATHUKH, JOCTHKEHUSM HAYyYHO-TEXHHYECKOTO
mporpecca W OOINECTBEHHOW MPAKTUKHA, 3a CUET pa3BUTHS  MPEACTABICHUIM
00 mH(pOpMaIMK KaKk O BaXHEHIIEM CTPATETHYECKOM PECypce pa3BUTHS JTHUYHOCTH,
rocyfapcTsa, oOmecTBa, TIOHMMaHUS poid  WH(OOPMAIMOHHBIX  IPOIIECCOB,
WH()OPMAITMOHHBIX PECYPCOB M MH(POPMAIIMOHHBIX TEXHOJOTHHA B YCIOBHUSIX IUGPOBOH
TparcpopManuu MHOTHX chep KU3HU COBPEMEHHOTO OOIIECTRA;

o0ecriedyeHUE  YCIIOBHM, CHOCOOCTBYIOIIMX  Pa3BUTHIO  aJTOPUTMUYECKOTO
MBIIIJICHUST KaK  HEOOXOIMMOTO  yCJIOBHS  MPOGECCHOHAIBHONW  JeATEIHHOCTH
B COBPEMEHHOM WH(OPMALMOHHOM OOIIECTBE, MPEANONaratouiero CrnocoOHOCTh
oOydaronierocs: pa30MBaTh CIOXKHBIC 3a7a91 Ha O0Jiee MPOCThIE T0/13a1a91, CPABHUBATH
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HOBBIE 33J]a4M C 3a/layaMU, PEHICHHBIMU paHEe, ONpPEAeNATh WIard Uisl JOCTUKEHUS
pe3ysbTaTa U Tak Jajee;

dbopMupoBaHue U  pa3BUTHUE KOMIETCHIIMH  OOydarmomuxcs B  00JIacTH
HCIIOIb30BaHUsl MH(OPMAIIMOHHO-KOMMYHUKAIITMOHHBIX TEXHOJIOTMH, B TOM YHCJIE
3HaHMM, YMEHMA U HaBBIKOB paboThl ¢ HH(OpMaLued, MNporpaMMUPOBAHMS,
KOMMYHHMKAIlUM B COBPEMEHHBIX ITM(MPOBHIX Cpelax B YCIOBUSAX OOECTEUCHUS
nH(pOpMaIIMOHHOM 0€30MaCHOCTH JIMYHOCTH 00Y4YaroIerocs;

BOCIIUTAHUE OTBETCTBEHHOTO W W30MPATEIBLHOTO OTHOMICHUS K HWHGOpMalUU
C YYEeTOM TMpPaBOBBIX M ITHUYECKHMX AacCMEKTOB €€ paclpoCTPaHEHHUs, CTPEeMJICHUS
K TMpOJOJDKEHHIO o0pa3oBaHus B o0nacTh HMHMOPMALMOHHBIX  TEXHOJOTUM
U CO3UJATENIbHOM JEATEIbHOCTH C NPUMEHEHUEM CPEeACTB HH(GOPMAIMOHHBIX
TE€XHOJIOTUH.

NupopmaTika B OCHOBHOM 00LIEM 00pa30BaHUU OTPAKAET:

CYIIHOCTh MH(POPMATUKHY KaK HAYYHOU TUCIUTUTMHBI, U3Y4aIOIIeH 3aKOHOMEPHOCTH
NPOTeKAaHUsI W  BO3MOXKHOCTU  aBTOMAaTH3aIllud  HMH(POPMAIMOHHBIX  MPOIECCOB
B Pa3JIMYHBIX CUCTEMAX;

OCHOBHBIC 00JIaCTH TPUMEHEHHS UHPOPMATHKH, TIPEXKJIC BCEro MHPOPMAITMOHHBIC
TEXHOJIOTUH, YIIPABIEHUE U COLIMAIIbHYIO cepy;

MEXIUCIUIUIMHAPHBIMN ~ Xapaktep  MHGOPMATHUKM W MHGOPMAIIMOHHON
JEeSITeIbHOCTH.

N3yuyenue mHGOpPMATHKN OKa3bIBA€T CYIIECTBEHHOE BIMSHUE Ha (HOPMHUpPOBAHUE
MHUPOBO33PEHUST 00YyYaIolIEerocsi, €ro >KU3HEHHYIO TO3MIINI0, 3aKJIaJblBA€T OCHOBBI
NOHUMAaHHS TNPUHUIUIOB (YHKIIMOHUPOBAHUS W MCIOJIB30BaHUS HMH(POPMAIMOHHBIX
TEXHOJOTUNA KakK HEOOXOJWMOTO HHCTPYMEHTA MPAKTUYECKU JIIOOON NeATeTbHOCTH
M OJHOrO M3 HamboJiee 3HAYMMBIX TEXHOJIOTMYECKHX JOCTH)KEHHM COBPEMEHHOU
UBWIN3alMd. MHOTHE MpEIMETHBIE 3HAHUS W CIOCOOBI JESITEIbHOCTH, OCBOCHHBIC
OoOy4JaromMUMHCS TPU U3YYeHUH WHOOPMATHUKU, HAXOIST NMPUMEHEHHE KaK B paMKax
oOpa3oBaTeIbHOTO Tpollecca TMPU M3YYEHUH JAPYTUX MPEeAMETHBIX o0jacTeid,
TaK ¥ B WHBIX JKHU3HEHHBIX CHUTYallUAX, CTAHOBSITCS 3HAYMMBIMHU JJisi (OPMUPOBAHUS
KauecTB JUYHOCTHU, TO €CTh OPUEHTUPOBAHBI HAa (POPMUPOBAHHE METANPEIMETHBIX
Y JIMYHOCTHBIX PE3yJIbTaTOB O0yUYCHHUS.

OcHoBHBIe 3amaun  ydeOHoro mnpeamera «Uudopmatmka» — chopmupoBaTh
y 00OyJarommuxcs:

MOHUMaHUE TPUHIIMIIOB YCTPOUCTBA U (DYHKITMOHUPOBAHUS OOBEKTOB ITUGPOBOTO
OKPYXEHUS, TPEJCTAaBICHUS OO0 HWCTOPUU W TEHACHIMSAX pPa3BUTUS WH(POPMATHUKH
neproaa mudpoBoit TpaHchopMauKi COBPEMEHHOTO 00IIECTBA;

3HAHWS, YMEHUS W HABBIKM TPAMOTHOW TIOCTAHOBKH 3a/iad, BO3HUKAIOIIMX
B TPAKTUYECKOW MESITEIBHOCTH, NJISi WX PEHICHUS C TOMOIMIbI0 WHGOPMAITMOHHBIX
TEXHOJIOTUH, YMEHUS U HABBIKK (DOPMATM30BAHHOTO OMMCAHUS TIOCTABIICHHBIX 3a/1a4;

0a3zoBble 3HaHUS 00 WH(MOPMALMOHHOM MOJIEIMPOBAHUU, B TOM YHCIE
0 MaTeMaTHYECKOM MOJICIINPOBAHUM;
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3HAHME OCHOBHBIX AJITOPUTMHUYECKUX CTPYKTYp M YMEHHE NMPUMEHSATH OTH 3HAHUS
I IOCTPOCHUS aJITOPUTMOB PELICHH 33734 10 UX MaTEMaTHUYECKUM MOJIETISIM;

YMEHUS U HABBIKU COCTABJICHHSI TTPOCTHIX MPOTPAMM 10 TTIOCTPOCHHOMY aJITOPUTMY
Ha OJTHOM W3 SI3IKOB IIPOTPAMMHPOBAHUS BBICOKOTO YPOBHSI;

YMEHHS ¥ HaBBIKUA 3()(PEKTUBHOTO HCIIOTB30BAHUS OCHOBHBIX THUIIOB MPUKIIATHBIX
nporpamMMm  (MPUIIOKEHHH) OOINEro Ha3HaYeHUS UM HMH(OOPMAIIMOHHBIX CHCTEM
IUIA PEUICHUs] ¢ MX MOMOIIBI0 MPAaKTHUYECKHX 3a/1ay, BIaJeHHe 0a30BBIMH HOpPMaMH
MH(OPMAIIMOHHON ITUKHU U MTpaBa, OCHOBaMH MH(POPMaLIMOHHOM 0€3011aCHOCTH;

YMEHHE TPaMOTHO WHTEPIPETUPOBATH PE3yJbTAThl PEIICHUS MPAKTUYCCKUX 3a/1a4
C TIOMOIILI0 HH(POPMAIMOHHBIX TEXHOJOTUH, MPUMEHSTh TOJYYCHHBIE PE3yJbTaThl
B IPAKTUUYECKOM JIeATEITHHOCTH.

[enrn w 3agaum u3ydeHUs WHQPOPMATUKA HA YPOBHE OCHOBHOTO OOIIETO
00pa30BaHUs ONPEICNSIOT CTPYKTYpPY OCHOBHOTO COJEpXKaHHUS Y4eOHOTo TMpeameTa
B BUJIC CIICAYIONINX YETHIPEX TEMATHUCCKUX Pa3/ICIIOB:

U poBasi TPaMOTHOCTH;

TEOPETUYECKHE OCHOBBI HH(POPMATHKHY;

AJITOPUTMBI ¥ TIPOIPaMMHPOBAHNUE;

MH(POPMAIIMOHHBIC TCXHOJIOTHH.

OO611ee 4ncIo 4acoB, pEKOMEHAOBAHHBIX ISl U3y4eHUs] THHOPMATUKU Ha 0a30BOM
ypoBHe, — 102 gaca: B 7 kimacce — 34 gaca (1 wac B Hememo), B 8 kimacce — 34 vaca
(1 gac B Heneno0), B 9 kitacce — 34 yaca (1 gac B Heneo).
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COIAEPKAHUE OBYUYEHMUA

7 KIIACC

Iu¢ppoBasi rpaMOTHOCTDH
Komnvromep — ynueepcanvroe ycmpoucmeo o0pabomxu OaHHbIX.

KoMmnbioTep — yHUBEpCalbHOE BBIUYMCIUTENIBHOE YCTPOWCTBO, padoTaroiiee
o mnporpamme. THIIBI KOMIIBIOTEPOB: IEPCOHAIBHBIE KOMIIBIOTEPBI, BCTPOCHHBIE
KOMIIBIOTEPHI, CYIIEPKOMITbIOTEPbl. MOOUIIBHBIE YCTPOUCTBA.

OcHOBHBIE KOMIIOHEHTBI KOMIIBIOTEPA U UX HazHaueHue. [Ipoueccop. OneparuBHas
U JOJITOBPEMEHHAS MaMsTh. Y CTPOMCTBA BBOAA M BbIBOJA. CEHCOPHBIN BBOJ, JaTYUKH
MOOMITBHBIX YCTPOMCTB, CpecTBa OMOMETPUUECKON ayTeHTU(UKALIIH.

Hctopus pa3BuUTHS KOMIBIOTEPOB U MIporpaMMmHoro ooOecrneuyeHus. IlokoneHus
KOMITbIOTEpOB. COBPEMEHHBIE TEHACHIIMHU PAa3BUTUSA KOMIIbIOTEPOB. CyNEPKOMITBIOTEPHI.

[TapanienbHblE BEIYUCICHUS.

[lepconanbHbIil KOMIbOTED. [Ipolieccop u ero xapakTepucTHKHU (TaKTOBask 4acToTa,
paspsigHocTh). OnepaTuBHas MamMsTh. JlonroBpemMeHHass maMsaTh. YCTPOWCTBa BBOJA
U BbIBOAa. OOBEM XpaHUMBIX JAHHBIX (OTNEpaTHBHAS MaMATh KOMIIBIOTEpA, >KECTKHIA
M TBEPIOTENbHBIN [UCK, TOCTOSHHAs MaMATb CMapTPoHA) M CKOPOCTh JOCTyIa
IUISL PA3JIMYHBIX BUJIOB HOCUTEIIEH.

Texnuka 6e30nacHOCTH U MpaBuia pabOThl HA KOMITBIOTEPE.

IIpoecpammsl u danmvie.

[Iporpammuoe  oOecrieueHue  KoMmmbloTepa.  [lpukiagHoe  mporpaMMmHOe
obecrnieuenue. CucteMHoe mporpaMMmHoe odecrnieueHne. CUCTEMBbI POrPaMMHUPOBAHUS.
[IpaBoBasi oxpaHa mporpaMM H JIaHHBIX. becmjaTHble H  YCJIOBHO-OECIJIaTHBIC
nporpamMmbl. CBOOOHOE MTPOrpaMMHOE 0OecrieYeHHe.

®daiinel 1 nanku (katanoru). [IpuHImIel mocTpoeHus GaitioBeix cucteM. [lomHOE
uMsa ¢aiina (manku). Ilytes k dabny (mamke). PaGora ¢ ¢aiimamu u Karajoramu
CpEACTBAMU ONEPALMOHHOW CHCTEMBI: CO3[JaHUE, KONUPOBAHHE, IIEPEMELICHHUE,
nepeuMeHOBaHNe U yaaneHue QaiioB u mamok (katamoros). Tumbl daitnoB. ColicTBa
daiinoB. XapaktepHble pa3mepbl (ailioB pa3IMYHBIX THUMOB (CTpaHUIA TEKCTa,
AJNIEKTPOHHAsA KHUTa, (oTorpadus, 3amucCh TECHU, BHUIACOKIUI, TTOTHOMETPAXKHBIN
¢unbpm). ApxuBarusi AaHHBIX. Mcmonp3oBaHue MporpamMm-apXxuBaTopoB. DaiimoBsif
MeHekep. [lonck daitnoB cpeacTBaMu ONeparmOHHON CUCTEMBI.

KomnbroTepHble BUPYCHI W Jpyru€ BpEIOHOCHBIE TMporpaMmbl. I[Iporpammel
JUIS 3aIIUTHl OT BUPYCOB.

Komnwromepnuie cemu.

O0benunenne xkommnbioTepoB B ceTh. Cerb MHTepHeT. Beb-cTpanuia, BeO-caidr.
CtpykTypa aapecoB BeO-pecypcoB. bpaysep. [lonckoBsie cucteMsl. [lonck nndopmarium
[0 KJIFOYEBBIM CJIOBAM U MO MU300pakeHUI0. JJ0CTOBEpHOCTh HH(POPMALIUU, TTOJTYYECHHON
n3 UHTtepHerTa.

CoBpeMeHHbIE CEPBUCHI MHTEPHET-KOMMYHHUKAIUH.
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CereBoil 3THKET, 0a30Bble HOPMBI MH(POPMALIMOHHON 3TUKHU U MpaBa Npu padoTe
B UnTepHete. Ctparerun 6e3onacHoro noseaeHus B MiHTepHere.

TeopeTnueckne 0CHOBbI HHPOPMATHKH
Hugpopmayus u ungpopmayuonnvie npoyeccoi.

WNudopmarius — 01HO U3 OCHOBHBIX TOHITHI COBPEMEHHOM HAYKH.

Wudopmaruss kak cBeAeHUS, NpeAHA3HAUCHHBIE /JI1 BOCHPUATUS YEJIOBEKOM,
1 uHdopManus Kak JaHHbIE, KOTOPbIE MOTYT ObITh 00pa0OTaHbl aBTOMATU3UPOBAHHOMN
CUCTEMOI.

JIucKkpeTHOCTh JaHHBIX. BO3MOXHOCTH ONMCAaHUS HENPEPHIBHBIX OOBEKTOB
U TIPOLIECCOB C TOMOUIBIO JUCKPETHBIX JaHHBIX.

NudopmarimonHble  MOpoUECChl — TMPOILECChl, CBSI3aHHBIE C  XpaHEHUEM,
npeoOpa3zoBaHUEM U Mepelayeii JTaHHbIX.

lIpeocmasnenue ungopmayuu.

CumBon. Andasur. MourHocts andaBurta. PaznooOpasue s3bIKOB U anaBUTOB.
EctecTBeHHBIC M pOopMaTbHBIC S3bIKH. AJI)aBUT TEKCTOB Ha PYCCKOM sI3bIKE. JIBOMYHBIN
andasut. KonmnyecTBO BCEBO3MOXKHBIX CIOB (KOJOBBIX KOMOWHAIMI) (DUKCUPOBAHHOU
JUMHBL B ABoMYHOM andasute. [IpeobpazoBanue mobOoro andaBuTa K JABOMYHOMY.
KonudecTBo pas3mudHbIX CJIOB (DMUKCUPOBAHHOW JUIMHBI B ajaBUTE ONPEICICHHOU
MOIIHOCTH.

KoaupoBanue cuMBOJIOB OHOTO ajipaBUTa C MOMOIIBIO KOJOBBIX CJIOB B JIPYTOM
andasute, KOAOBas TAOIUIA, IE€KOIUPOBAHUE.

JIBonunsbIit koj. [IpeacTaBienne JaHHBIX B KOMITbIOTEPE KaK TEKCTOB B JIBOMYHOM
andasure.

NudopmanmonHsiii o0beM JaHHBIX. BUT — MUHHUMAaNbHAs €AUMHUIIA KOJUYECTBA
uHDOpMaMK — JBOWYHBIN pa3psn. ExuHuier maMepenus uHGOPMAIMOHHOTO 00beMa
NaHHBIX. buT, OaliT, KMI00alT, MeradalT, ruradar.

CkopocTh mepenaud  JaHHBIX. EAMHUIBI  CKOpPOCTH TepeAadd  JIaHHBIX.

KonupoBanue tekcroB. PaBHoMepHbid kon. HepaBHoMmepHbI koa. KoaupoBka
ASCIl.  Bocemubutasle  komupoBku. [lomstme o  kxommpoBkax UNICODE,
JlexoaupoBaHue COOOINEHUI C MCIIOIB30BAHHEM PAaBHOMEPHOTO W HEPABHOMEPHOTO
kona. MHpopManmoHHbI 00BEM TEKCTA.

Hckaxxenne nHboOpMaIiy Mpu rnepeaaye.

O6muee mpeacTaBiieHne 0 MU(POBOM MPEACTABICHUH AYINOBU3YAITBHBIX U IPYTHX
HETMPEPHIBHBIX JIAHHBIX.

Konuposanue nBera. L{BeroBbie Moaenun. Monaens RGB. I'myObuna xogupoBaHwUsL.
[Tanmurpa.

PactpoBoe u BekTOpHOE mpeAcTaBieHue uzoOpakeHuit. Ilukcens. OrneHka
UH(OPMAITMOHHOTO 00beMa rpadUIECKUX JAHHBIX JIJIST PACTPOBOTO U300paKEHUSI.

Koauposanue 3Byka. Pa3zpsigHoCTh M yacToTa 3anvcu. KoandecTBO KaHAJIOB 3aKCH.

OrieHKa KOJTMIECTBEHHBIX MMAPAMETPOB, CBI3aHHBIX C MTPE/ICTABICHUEM U XPAHCHUEM
3BYKOBBIX (haiiJIOB.
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NupopmanuoHHbIe TEXHOIOI MU
Texcmogvie OOKyMeHmbi.

TexcToBbIE JOKYMEHTHI U UX CTPYKTYpPHBIE RJIEMEHTHI (CTpaHMLa, ad3al, CTpOKa,
CJI0OBO, CHMBOI).

TexcToBBI  mpoleccop  —  MHCTPYMEHT  CO3JaHMs,  PEIaKTUPOBaHUS
u (opmatupoBanust TekcToB. IIpaBuna HabOopa TekcTa. PemakTupoBaHHE TeKCTA.
CpoiictBa cumBonoB. Ilpudr. Tuner mpudroB (pydieHble, ¢ 3aceuKkami,
MoHowupuHHBIE). [Tony)upHOe U KypcuBHOE HauepTanue. CBOMCTBA a03alleB: FPAHUIIBL,
ab3allHbIl OTCTYyN, WHTEpBajl, BblpaBHUBaHHWE. [lapamerprl cTpanuubl. CTHieBOE
(dopmaTupoBaHue.

CtpykTypupoBaHue HMH(POpPMalUd C TMOMOMIIbIO  CIHCKOB W TaOJIMIL
MHuoroypoBHeBble criiucku. Jlo0aBneHne Tabaul B TEKCTOBbIE JJOKYMEHTHI.

BceraBka wu300paxeHuUl B TEKCTOBbIE JOKyMEeHTbl. OOTekaHHe H300pakeHUi
TEKCTOM. BKITtoueHre B TEKCTOBBIN JOKYMEHT auarpaMm, (popmysi, HyMepaluu CTpaHHull,
KOJIOHTUTYJIOB, CCBUIOK U APYTHUX DJIEMEHTOB.

[IpoBepka mnpaBonucanusi. PaccranoBka mnepeHocoB. ['0710COBOI BBOJ TEKCTa.
OnTuueckoe pacrno3HaBanue Tekcrta. KommbrorepHsiii mepeBoi. Mcmonb3oBanue
cepBucoB MHTepHeTa 11t 06pabOTKU TEKCTA.

Komnvromepnas epagpuxa.

3HaKOMCTBO ¢ TpadUIecKuMH perakropaMu. Pactpossie pucynku. Mcnons3oBanue
rpadUIecKuX MPUMHUTHBOB.

Omneparnuu perakTHPOBaHUs Tpa@UUECKUX OOBEKTOB, B TOM YHUCIE IHPPOBBIX
doTorpadumii: L3MEeHEeHHE pa3Mepa, 00pe3Ka, MOBOPOT, OTpakeHue, pabora ¢ 00JIacTsIMU
(BbIZCIICHUE, KOMHMPOBAaHWE, 3ajJMBKa IIBETOM), KOPPCKIUS IBETa, SPKOCTH
Y KOHTPACTHOCTH.

Bektopras rpaduka. Co3gaHue BEKTOPHBIX PUCYHKOB BCTPOCHHBIMHU CPEICTBAMHU
TEKCTOBOT'O MPOIIECCOPa WK APYTUX MporpamM (TpuiiokeHui). JlobaBieHne BEKTOPHBIX
PUCYHKOB B JJOKYMEHTBHI.

Mynvmumeoutinvie npezenmayuil.

IToaroToBka MyJIbTUMEIUMHBIX pe3eHTaruid. Ciaiia. [{lobaBieHue Ha cliaiig TeKcTa
1 n3o0paxxeHnii. Pabora ¢ HECKOJIBKUMH CIIaiiIaMHu.

JloGaBneHue Ha claiij] ayIMOBU3YyalbHBIX TaHHBIX. AHUMAIUs. [ HTIepCChUIKH.

8 KVIACC

TeopeTnyeckue 0CHOBbI HHPOPMATUKH
Cucmembwl cuucnetus.

Heno3unmonHbie U MO3WIMOHHBIE CUCTEMBI cuuciieHus. Andaput. OcHOBaHHE.
Pazpepnytas Qopma 3amucu uyucna. IlepeBog B JACCATHYHYIO CHCTEMY YHCE,
3alMCAHHBIX B JIPYTUX CUCTEMaX CUHUCJICHHUS.

PumMmckast cuctema cunciieHus.
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JIBonuHasi cucteMa cuucienus. [lepeBoxa uenbix uncen B npenenax or 0 mo 1024
B JIBOMYHYIO CUCTEeMY cunclieHus. BocekMepuuHnas cuctema cuucinenus. [lepeBon uncen
U3 BOCBMEPUYHOM CHUCTEMbl B JBOMYHYI0 M JCCATUYHYIO CUCTEMbl U OOpaTHO.
[lectHanmatepuunas cucrema cuucieHus. [lepeBoj uucen u3 mieCTHaAIATEPUYHOM
CHUCTEMBI B IBOUYHYIO, BOCBMEPUYHYIO U JECATUUHYIO CUCTEMBI U 0OpPATHO.
ApudmeTndeckue oneparu B ABOUYHON CUCTEME CUUCIICHUSI.

Dnemenmol Mamemamu4eckoll J102UKU.

Jloruueckue BBICKA3BIBAHUS. Jlornueckue 3HAYCHMUSI BBICKA3bIBAHUI.
DJIeMEHTapHbIE u COCTaBHBIC BBICKA3bIBAHMS. Jlornueckue omnepaluu:
«1» (KOHBIOHKITUS, JIOTMUECKOE YMHOXEHHUE), «Uin» (AUIBIOHKIMS, JOTHYECKOE
CIIOXKEHUE), «He» (Jormdyeckoe oTpuuanue). I[Ipuoputrer IOTHYECKUX OIepalui.
OnpenernieHue MCTUHHOCTH COCTABHOIO BBICKA3bIBAHMS, €CIM HM3BECTHBI 3HAYEHUS
MCTUHHOCTH BXOJSIIHUX B HETO AJIEMEHTAPHBIX BbICKa3bIBaHUM. JIOTHUECKHE BHIPAKECHUS.
[IpaBuna 3amucu Jorudeckux BbIpakeHuid. [locTpoeHune TaOMUIl HCTUHHOCTHU
JIOTUYECKUX BBIPAKECHUI.

Jlorndeckue 37eMEeHThI. 3HAKOMCTBO C IOTUYECKUMH OCHOBAMU KOMITBIOTEPA.

AJITOPUTMBI ¥ IPOTPAMMHPOBAHUE
Hcnoanumenu u ancopummsl. Aneopummudeckue KOHCMpPYKYUu.

[TonsiTue anroput™a. McnoJIHUTENN AITOPUTMOB. AJITOPUTM KakK IUIaH yIPaBJICHUS
UCITOJIHUTEIIEM.

CaotictBa anroputma. CrocoObl 3amucu alroputMa (CIOBECHBIM, B BUAE OJIOK-
CXEMBI, IPOrpamMma).

AnroputMuYecKkre KOHCTPYKIUHU. KoHCTpykius «ciegoBanuey». JIuHeWHBbIN
anroput™M. OrpaHUYEHHOCTh JIMHEHHBIX aITOPUTMOB: HEBO3MOKHOCTh MPEIYCMOTPETh
3aBUCHUMOCTb MOCIIEI0BATEIbHOCTH BBIIOJHIAEMBIX JEUCTBUI OT HCXOAHBIX TaHHBIX.

KoHcTpykiusi  «BeTBIeHUE»: TONHAs U HemoysHas QopMmbl. BrimonHenue
U HEBBINOJHEHUE YCIOBHS (MCTHHHOCTH M JIO)KHOCTh BbICKa3biBaHus). IIpocTeie
Y COCTABHBIE YCJIOBUSL.

KoHCTpykMsi «IIOBTOpEHMSD): LMKIBI C 3aJaHHBIM YHCJIOM TMOBTOPEHUHU,
C YCJIOBHEM BBIIIOJIHEHUS, C IEPEMEHHOM LUKIIA.

Pazpabotka mns  ¢GoOpMambHOTO  HWCTIOMHUTENS — alrOpUTMa, PUBOJSIIETO
K TpedyeMOoMy pe3ylbTaTy TMpH KOHKPETHBIX MCXOJHBIX JaHHBIX. PaspaboTka
HECJIOKHBIX aJTOPUTMOB C MCIIOJIB30BAHMEM LHKJIOB W BETBICHUM I YIPAaBICHUSA
dbopManbHBIMU  UCTIOJIHUTENSIMUA, TakUMU Kak PoGor, Yepemamka, YepTekKHHK.
BrlinonHeHre alropuTMOB BpYUYHYIO M Ha KOoMIbloTepe. CUHTAKCHUYECKUE U JIOTUYECKHE
omnOku. OTKa3bI.

A3bIK npoepamMmuposarus.

Azeik  mporpammupoBanus (Python, C++, Ilackans, Java, C#, IIkonbpHBIN
AnroputMudeckuid SA3bIK).

CucreMa mporpaMMHPOBaHUS: PEIAKTOP TEKCTA IPOrpaMM, TPAHCIIATOP, OTIaIHK.
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[lepemennasi: Tun, wMs, 3Ha4YeHuWe. Llenple, BEMICCTBEHHBIE W CHUMBOJIBHBIC
nepeMeHHbIE.

Oneparop mpucBaMBaHusI. ApPUPMETUYECKHE BBIPAKEHUS U TOPSIIOK HUX
BbiunciieHns. Omnepanuu ¢ UENBIMH YWCIaMH: LEJIOYUCICHHOE [eJIeHHe, OCTaTOK
OT JICTICHUSI.

Bersnenus. CoctaBHBIE YCIOBUS (3aMHCh JOTHYECKUX BBIPAKEHUH HA N3Yy4aeMOM
SI3BIKE MPOTpaMMHUpOBaHUs). HaxokneHne MUHMMyMa U MaKCUMyMa U3 JIBYX, TpeX
Y 4eThIpeX uncell. PemeHne KBapaTHOTO YpaBHEHHS, UMEIOIIETO BEIIECTBEHHBIE KOPHH.

JluamoroBasi OTiaJKa MPOTPaMM: TIOIIArOBOE BBIMOJHEHUE, IPOCMOTP 3HAYCHU
BEJIMYHH, OTJIAIOYHBIN BBIBOJI, BEIOOP TOUKH OCTAHOBA.

[ukn ¢ ycmoBuem. AnroputM EBKimma i HaXOXKIEHUS HAuOONBIIETO OOIIero
JCNUTENsS JBYX HATypajbHBIX 4YHCel. Pa30ueHwe 3amucy HATypajdbHOTO YHCIa
B IMO3HWIIMOHHON CHCTEME C OCHOBaHHEM, MCHBIIMM WA paBHBIM 10, Ha OTACIIBHBIC
QoI

[Mukn ¢ mepeMeHHOH. ANTOPUTMBI MPOBEPKH JIETMMOCTH OJIHOTO IEJIOTO YHCIia
Ha JIpyroe, MpOBEPKH HATYpaIbHOTO YUCIIa HA TIPOCTOTY.

OOpaboTka CHMBOJBHBIX JaHHBIX. CHUMBOJBHBIE (CTPOKOBBIC) IEPEMEHHEIE.
[TocumBonbHast oOpaboTka cTpok. [logcuer 4acTOTHI MOSBICHHUS CHMBOJIA B CTpPOKE.
Bcerpoennsie GyHKIu 17151 00pabOTKH CTPOK.

Ananuz aneopummos.

Onpenenenne BO3MOXKHBIX PE3YJbTATOB pabOThl alrOpUTMa NpU  JaHHOM
MHOJKECTBE BXOJHBIX JAaHHBIX, OIPEACICHUE BO3MOXHBIX BXOIHBIX JaHHBIX,
NPUBOJSALIUX K JTAHHOMY PE3yJIbTaTy.

9 KJIACC

Mudposas rpamMoTHOCTDH
I'nobanvnas cemv Hnmepnem u cmpamezuu 6€30nacH020 N0BeOeHUs. 8 Hell.

I'mo6anbuas cets UntepHeT. IP-anpeca y3moB. CeTeBoe XpaHeHue JaHHBIX. METOTbI
WHIUBUIYATHOTO M KOJUICKTHBHOTO pa3MelleHus HoBoil nHdopmainuu B MuTepHeTE.
Bonpimue nanubie (MHTEPHET-TaHHBIC, B YACTHOCTHU JAHHBIE COITUATBHBIX CETEH ).

[lorsitue 00 wHPOPMAMOHHON O€30MaCHOCTH. YTPo3bl HHGPOPMAIMOHHON
0e30macHOCTH MpU paboTe B rI100aTBHOM CETH M METOIbI TPOTHUBOAeHCTBUS UM. [IpaBuia
6e3omnacHoii ayreHTuduKanuu. 3amnmura TuaHoi nHdopmaruu B Uatepaete. besomacusie
ctpareruu noBeaeHus B Matepuere. [IpexynpexaeHre BOBICUCHHS B ECTPYKTHBHBIC
U KpUMHUHAJIbHBIE (OPMBI CETEBOW AKTUBHOCTH (KMOEpOYIUIMHT, (UITUHT W OpYyTHe

dbopmbr).
Paboma 6 unghopmayuonnom npocmpancmae.
Buner nestenbHOCTH B MHTEpHETE. WHTEPHET-CEPBUCHI: KOMMYHUKAIIMOHHBIC

CepBUCHI (IMOYTOBAs CIIy>K0a, BUIEO-KOH(DEPEHII-CBS3b U JPYTHUE), CIIPABOYHBIE CITYKOBbI
(kapThl, pacnucaHusi U JpPYTHE), TOUCKOBBIE CIIYKObI, CIIyXObl OOHOBIICHUS

10
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MPOrpaMMHOro obecrneueHus U apyrue ciykO0bl. CepBHUCHI TOCYJapCTBEHHBIX YCIYT.
OO6maunple xpaHwnMia JaHHbIX. CpencTBa COBMECTHOW pa3padOTKU JOKYMEHTOB
(onnaiin-oucs). [IporpammHoe obecriedyeHue Kak BeO-CepBUC: OHJIAMHOBBIE TEKCTOBBIE
U rpaduueckue peJakTopbl, Cpelibl pa3padOoTKU MPOrpamMM.

Teoperuueckne ocHOBBI HHPOPMATHKH
Mooenuposanue kax menoo NO3ZHAHUA.

Mopenb. 3anauu, pemiaeMble C MOMOIIbIO MojenupoBanus. Kriaccudukanmu
Mozeneld. MarepuanbHble (HaTypHble) M UH(GOpMalMOHHbIE Mojenu. HempepbiBHbIE
M JUCKpeTHbie Mojenu. HWmutanumonHnele wmonenu. Wrpoeeie Moxenu. OreHka
COOTBETCTBHSI MOJICIIA MOJICTTUPYEMOMY OOBEKTY H IEIISIM MOJICTHPOBAHHSL.

Tabnuunbie mosienu. TaGauna Kak mpeACTaBICHUE OTHOIIIECHUS.

baspl nannbeix. OT60p B TabsMIIEe CTPOK, YAOBIETBOPSIOUIUX 3aJAHHOMY YCJIOBHIO.
I'pad. Bepmnna, pedpo, myts. OpueHTHPOBaHHBIE M HEOPUEHTUPOBAHHBIEC TPa]BHI.
JlnuHa (Bec) pebpa. BecoBas matpuiia rpada. JnvHa myTu Mexay BepmrHamMu rpada.
[Touck onrumansHOTO TyTH B rpade. HavanpHas BepmmHa (MCTOYHUK) M KOHEYHAs
BepmiMHa (CTOK) B OpHEHTUpOBaHHOM rpade. BpruncieHne KoaudecTBa TMyTel
B HAITPABJICHHOM aITUKINIECKOM Tpade.

Hepeso. Kopens, BepmmHa (y3en), auct, pedpo (xyra) aepesa. Bricota nepesa.
[Tonnepeso. Ilpumeps! ucnoab3oBaHus AepeBbeB. [lepebop BapuaHTOB € MOMOIIBIO
JepeBa.

[lonatne MaTemaTnyecko Mojaenu. 3ajauyd, pellaeMble ¢ IOMOIIBIO
MaTeMaTUYeCKOro (KOMIIBIOTEPHOI0) MojaenupoBaHus. OTiavune MaTeMaTU4ecKou
MOJIEIM OT HATYPHOU MOJIENU U OT CJIIOBECHOT'O (JINTEPATYPHOI'0) OMUCAHUS OOBEKTA.

Otanbl KOMIBIOTEPHOTO MOJEIUPOBAHUS: IIOCTAHOBKA 3aJauyd, IOCTPOEHUE
MaTeMaTUYeCKOW MOJENU, MporpamMMHasl peaju3alus, TECTHUPOBAHME, IPOBEICHUE
KOMIIbIOTEPHOTO 3KCIIEPUMEHTA, aHAJIN3 €r0 Pe3ysIbTaTOB, YTOUHEHHE MOJEIIH.

AJITOPUTMBI ¥ IPOTPAMMHMPOBaHUE
Paspabomka aneopummos u npoecpamm.

Pazouenne 3amaum Ha mnoxzagayr. COCTaBICHHE alTOPUTMOB W MPOrpamMm
C HCHOOJb30BAaHMEM  BETBJICHUM, [HUKIOB M  BCIIOMOTAaTEIbHBIX  AJITOPUTMOB
JUTSL YOPaBJICHUS] UCTIONMHUTENEeM PoOOT Wi ApyruMu HCTIOTHUTEISIMU, TaKUMHU Kak
UYepenamika, YepTeKHUK U IPYTUMMU.

Tabnuunsle BenumumHbl (MaccuBbl). OmgHOMepHble MaccuBbl. CocTaBieHUe
U OTIaJKa MPOrpaMM, PEATU3YIOIINX THUIIOBBIE AJITOPUTMbI 00PaOOTKH OJHOMEPHBIX
YHCIIOBBIX MaCCHBOB, HA OJTHOM M3 SI3BIKOB IIporpammupoBanus (Python, C++, [Tackais,
Java, C#, lllxonbHbli ANropuTMuUYecKuid S3bIK): 3alOJHEHHE YKCIOBOIO MAacCHBa
CIIy4ailHBIMH YHUCJIaMH, B COOTBETCTBMHM C (OpPMYJION WIM IyTeM BBOAA YHCEI,
HaxO0XJICHUE CYMMBbl 3JIEMEHTOB MAacCHBa, JUHEWHBIA TOWMCK 3aJaHHOrO 3HAYCHUS
B MAacCuBe, MOJCYET 3JIEMEHTOB MAaCCHBA, YAOBIECTBOPSIOUIMX 3alaHHOMY YCJIOBHIO,
HaxO0XJICHUE MHUHUMAJIbHOTO (MaKCUMaJbHOI0) »3JeMeHTa wmaccuBa. CopTHpOBKa
MaccHBa.

11
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OOpaboTka TMOTOKAa JAHHBIX: BBIUUCIEHUE KOJIMYECTBA, CYMMBI, CPEIHETO
apu(pMETUYECKOr0o, MHUHUMAJIBHOTO ¥  MAaKCUMaJIbHOIO  3HAYEHHS  DIIEMEHTOB
IIOCJIEOBATEIBHOCTH, YIOBICTBOPSIOIINX 3aJaHHOMY YCIIOBUIO.

Ynpaenenue

VYnopasnenne. Curnan. OOpatHast cBsi3b. llomydeHue curHanoB OT UUDPOBBIX
JIaTYUKOB (KacaHUs, PACCTOSIHUA, CBETA, 3ByKa U JApyroro). I[Ipumeps! ncnonb30BaHUs
NpUHIMIA OOpaTHOM CBSI3W B CUCTEMaxX YIPAaBICHUS TEXHUYECKUMHU YCTPOWCTBAMU
C IOMOUIBIO JATYUKOB, B TOM YHCII€ B pOOOTOTEXHUKE.

[Ipumepbl pOOOTU3UPOBAHHBIX CHUCTEM (CHCTEMa YOPABICHUS JIBHXKCHHEM
B TPAHCIOPTHOM cHUCTEME, CBapoyHas JHMHMS aBTO3aBOJa, ABTOMATHU3UPOBAHHOE
yIpaBJieHWE OTOIUIEHHUS JOMa, AaBTOHOMHAs CHCTEMa YINpaBIEHUS TPAHCHOPTHBIM
CPEIICTBOM U APYTHUE CUCTEMBI).

NupopmanuoHHBIE TEXHOIOI MU
DnekmpoHHble mad.IuybL.

[TonsaTre 00 >NMEKTPOHHBIX TabmUIax. TUMBl JaHHBIX B SYCHKaX AICKTPOHHOM
Tabmunpl.  PemaktupoBanne u ¢opmatupoBaHue Tabmun. BcrpoeHHBIE (QyHKIHUH
Ui TIONCKa MAaKCUMyMa, MHHUMYMa, CYMMBI M CpPEIHETO apu(METHUECKOTO.
CopTupoBKa JIaHHBIX B BBIJIEJICHHOM auana3oHe. [loctpoenue nuarpamm (rucrorpamMmma,
KpyroBasi [uarpaMma, ToueyHas quarpamma). Berbop tumna nuarpammel.

[IpeoGpazoBanue QopMmyn npu KonupoBaHuM. OTHOCHTENbHAs, aOCOIIOTHAsS
U CMEIIaHHas ajpecarusi.

VYcnoBHbIE BBIYMCIEHUS B 3JEKTPOHHBIX Tabnunax. CyMMHpOBaHHE W TOJACUET
3HAYEHWH, OTBEUAIOIINX 3aJJaHHOMY yclIoBUIO. O0paboTka OOJIbIINX HAOOPOB JaHHBIX.
YrcrieHHOE MOJIETUPOBAHKE B DJIEKTPOHHBIX TaOIUIIAX.

Hugpopmayuonnvie mexnono2uu 8 cospemenHom oodwecmae.

Ponb mHGOPMAIMOHHBIX TEXHOJOTHH B PAa3BUTHUM DKOHOMHUKH MHpPA, CTPAHBI,
perroHa. OTKpBITHIE 00pa30BaTEIbHBIE PECYPCHI.

[Ipodeccun, crsazanHbie ¢ HHGOPMATUKON U MHPOPMAIMOHHBIMA TEXHOJIOTHSIMU:
BeO-IHM3aiiHEp, TPOTPAMMHUCT, Pa3pabOTYNK MOOUIBHBIX MPUIOKEHUN, TECTUPOBIIUK,
aApPXUTEKTOP MPOTPAMMHOTO 00ECTICUCHHUSI, CTICITUAINCT IO aHATU3Y JAaHHBIX, CHCTEMHBIN
aIMUHHUCTPATOP.

12
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IHIJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOT'PAMMBbI
IO UH®OPMATHUKE HA YPOBHE OCHOBHOI'O OBIIETI'O
OBPA3OBAHMUSA

N3yuyenue nnpopmMaTUKy Ha YPOBHE OCHOBHOI'O 00I11er0 00pa30BaHusl HANPABIECHO
Ha JIOCTH)KEHHE OOYyYalOU[MMHUCS JIMYHOCTHBIX, METaNpPeAMETHBIX M MPEIMETHBIX
PE3yJIbTATOB OCBOEHUS COJIEPKAHUS yUeOHOTO IpeIMETa.

JIMUHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIC PE3YIHTATHl UMEIOT HAIIPABJICHHOCTh Ha PEIICHHUE 3a/1a9 BOCITUTAHUS,
Pa3BUTHS U COLMANTM3AINH 00YJAIOIINXCS CPEACTBAMH YI€OHOTO MPEeIMETa.

B pe3ynbrare uzydeHus ”HGOpPMATUKH Ha yPOBHE OCHOBHOTO OOIIETO 00pa30BaHus
y oOydaromierocss OyayT chOpPMUPOBAHBI CICAYIOIIME JIMYHOCTHBIE PE3YIbTaThl
B YaCTH:

1) NaTPHOTHYECKOT0 BOCTTUTAHMSI:

[IEHHOCTHOE OTHOIIEHHE K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY
U HaydHOMY HaCIEAMIO, NMOHUMAaHWE 3HAYCHHS WH(DOPMATUKM KaK HAyKH B KU3HU
COBPEMEHHOI0 O0OIIeCTBa, BJIaJCHHE JOCTOBEpHOW UHPOpMAIME O MepeaoBbIX
MHUPOBBIX W OTEUYECTBEHHBIX  JOCTHXKEHUSX B  o0sactTh  MHGPOPMATHUKH
U HUHPOPMALMOHHBIX TEXHOJIOTHH, 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUAX
o nudpoBoil TpaHcHopMaIIUK COBPEMEHHOTO OOIIECTRA;

2) TyXOBHO-HPABCTBEHHOI'0 BOCITUTAHMSI:

OpHMEHTAlLMsl HAa MOpPaJIbHBIE IIEHHOCTM W HOPMBI B CHUTYyalldsIX HPABCTBEHHOTIO
BbIOOpA, TOTOBHOCTH OIIGHMBATh CBOE IMOBEJACHUE U TOCTYNKH, a TaKXKe IOBEICHHUE
U MOCTYNKUA APYTUX JIFOJEH C MO3UIIMU HPABCTBEHHBIX U IMPABOBBIX HOPM C YYETOM
OCO3HAHUS MOCJICACTBHUI MOCTYNKOB, aKTUBHOE HEIMPHUATHE ACOLMAIBHBIX MOCTYMNKOB,
B TOM uuciie B IHTepHeTe;

3) rpaKIaHCKOIr0 BOCTIMTAHUSI:

MIPEJICTABJIICHUE O COIMAIBHBIX HOPMAaxX ¥ MPaBWIAX MEKITMYHOCTHBIX OTHOIICHHM
B KOJUICKTHBE, B TOM WYHCJIE€ B COIMAIBHBIX COOOIIECTBAX, COOJIOJICHUE IPaBUI
0€30MacHOCTH, B TOM YHCJIC HABBIKOB OC€30MAaCHOTO IOBEACHHS B HHTEPHET-CPEIC,
TOTOBHOCTh K Pa3HOOOPa3HOW COBMECTHOW JICSITEILHOCTH NPH BBITOJIHCHUU YYCOHBIX,
MO3HABATENbHBIX  3ajad, CO3/IaHUH y4eOHBIX  IPOCKTOB, CTpEMJICHHE
K B3aUMOIIOHMMAHHWIO W B3aWMOIIOMOIIM B TPOIECCE 3TOH Y4eOHOH IESITCIBHOCTH,
TOTOBHOCTh OIICHUBATh CBOC TOBEJCHUE WM ITOCTYIKA CBOMX TOBapHINEH C ITO3UIUU
HPABCTBCHHBIX W TIPABOBBIX HOPM C YYETOM OCO3HAHHS ITOCIICIICTBHH ITOCTYITKOB;

4) meHHOCTel HAYYHOT 0 MO3HAHNS
c(hOpMUPOBAHHOCTh MHUPOBO33PEHUECKUX TNpeAcTaBieHUd 00 wuHbopMaluu,
MH()OPMALIMOHHBIX Tpolieccax U MH(POPMAIIMOHHBIX TEXHOJIOTHSIX, COOTBETCTBYIOIINX
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COBPEMEHHOMY YpPOBHIO Pa3BUTHSA HAYKHA M OOIIECTBEHHOUN MPAKTUKU U COCTABIISIONIUX
0a30BYI0 OCHOBY JIJIsl IOHUMaHUS CYITHOCTH HAYYHOU KapTHUHBI MUPA;

MHTEpEC K O0YUYEHHIO U TO3HAHUIO, JIFOO03HATEIbHOCTh, TOTOBHOCTH U CIIOCOOHOCTH
K €aM000pa30BaHMIO, OCO3HAHHOMY BbIOOpPY HANpaBIEHHOCTH M YPOBHS OO0y4yeHUs
B JAJIbHEUIIIEM;

OBIIQJICHNE  OCHOBHBIMH  HABBIKAMH  HCCIEIOBAaTENbCKONW  JIEITEIHHOCTH,
yCTaHOBKAa HAa OCMBICIIEHHE OIbITa, HAOMIOJCHU, MOCTYIKOB M CTpPEeMIICHUE
COBEpIICHCTBOBATh IMYTH JOCTH)KCHHS HMHIUBUAYaTbHOTO W  KOJUIEKTUBHOTO
OJylaromnoy4us;

chOpMUPOBAHHOCTh HMH(POPMAIIMOHHON KyJIbTYpbl, B TOM 4YHCIIC HAaBBIKOB
CaMOCTOSITETTLHOW PabOTBl ¢ yYeOHBIMH TEKCTaMH, CIPAaBOYHOW JIMTEPATYpOH,
pa3HOOOpa3HBIMU CpEACTBAMH WH(OPMAIIMOHHBIX TEXHOJOTHH, a TakKe YyMEHHUS
CaMOCTOSITETTFHO OIPENETATh IEMH CBOETO OOydYeHHUs, CTaBUTh U (POPMYIUPOBATH
Ui ceOsl HOBBIC 3a7a4M B yueOe M MMO3HABATEIBHOMN JIeATEIHbHOCTH, Pa3BUBATh MOTHBBI
Y MHTEPECHI CBOCH MO3HABATEIIHLHON IEATETbHOCTH;

5) hopmupoBaHUS KYJbTYPHI 310POBbSI:

OCO3HAHHME ILIEHHOCTU >KU3HU, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3/I0POBBIO,
YCTaHOBKA Ha 3/I0POBBINA 00pa3 ’KU3HU, B TOM YHCJIE U 32 CUET OCBOCHUS U COONIOCHUS
TpeOoBaHUM 6e3omacHoi AKCIUTyaTaluu CPEIICTB UH(OPMAITMOHHBIX
Y KOMMYHHKAIMOHHBIX TEXHOJOTHIA;

6) TPY10BOIr0 BOCIIHTAHMSA:

MHTEpPEC K MPaKTHYECKOMY H3y4deHHI0 Tmpodeccwii W Tpyma B cdepax
podecCHOHATIBHOMN JEATEIbHOCTH, CBSI3aHHBIX C HHPOPMATUKOH, IIPOrPaMMHUPOBAHHEM
U MHOOPMAIMOHHBIMH TEXHOJOTHSIMHM, OCHOBAaHHBIMH Ha JOCTHXKCHUAX HAYKH
MH(GOPMATUKH M HAYYHO-TEXHUYIECKOTO MPOrpecca;

OCO3HAHHBI  BBIOOP W MOCTPOCHHE  HHIWBUAYAJbHOW  TPACKTOPHH
00pa3oBaHKsl W KMU3HCHHBIX IUIAHOB C YYETOM JIMYHBIX U OOIIECTBEHHBIX MHTEPECOB
¥ IOTPEOHOCTEH;

7) DKOJIOTHYECKOT0 BOCTINTAHMS

OCO3HAHHE TJIO0ATBLHOT0 XapaKTepa YKOJIOTHUSCKUX MPOOJIeM | ITyTel UX pelIeHHUs,
B TOM YHCJIE C Y4ETOM BO3MOXKHOCTECH HH(GOPMAIMOHHBIX M KOMMYHHUKAITMOHHBIX
TEXHOJIOTHI;

8) azanTanuu 00y4yaomerocsi K H3MeHsIIOIMMCS YCJTOBHSM CONHAJIBLHOM M
NPHUPOJHOI cpeabl:

OCBOEHUE OOYYAIONIMMHUCS COLMAIBLHOIO OMNbITA, OCHOBHBIX COLMAJIBHBIX POJIEH,
COOTBETCTBYIOIIUX BEAYLIEH NEATEIbHOCTH BO3pacTa, HOPM M MPaBUJI OOIIECTBEHHOTO
noBesieHusi, (GOpM COIMATBLHON XW3HU B TpyHmax M cooOIlIecTBaXx, B TOM 4YHUCIIE
CYLIECTBYIOIINX B BUPTYaJIbHOM IIPOCTPAHCTBE.
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METAIIPEJIMETHBIE PE3YJIBTATbBI

MeranpeMeTHbIE pe3yIbTaThl OCBOEHUS MPOTPaMMBbI 110 HH()OPMATUKE OTPAKAIOT
OBJIAJICHUE YHUBEPCAJIbHBIMM  y4YE€OHBIMM  JEHUCTBUSMH —  IO3HABATEIbHBIMH,
KOMMYHUKAaTHUBHBIMU, PETYIATUBHBIMHU.

ITo3HaBaTe/ibHbIE YHHMBEPCAJIbHBbIEC Y4eOHbIE J1eHCTBUSA
ba3oBble JJornyeckue 1eMcCTBUS:

yMEHHUE ONPEACISITh MOHITHUS, CO3/]aBaTh OOOOIICHUS, YCTaHABIUBATh aHAJIOTUH,
KJacCU(PUIIUPOBATh,  CAMOCTOSITEIbHO  BBIOMpPATh  OCHOBAHHMS UM KPUTEPUH
Ui KJaccu(uKaluy, YCTaHABIWBATh MPUYMHHO-CJIICACTBEHHBIC CBSI3H, CTPOUTH
JIOTUYECKUE PACCYXKJICHUSI, MPOBOAUTh YMO3AKIIOUCHUsI (MHIYKTUBHBIC, JIETYKTUBHBIC
Y 110 aHAJIOTHH) U BBIBOJIBI;

yMEHHUE CO3/1aBaTh, MPUMEHSATh U MPEoOpPa30BLIBATh 3HAKU U CHUMBOJIBI, MOJIEIU
U CXEMBI JIJIs pellieHus Y4eOHBIX 1 MTO3HABATEIbHBIX 3a]1a4;

CaMOCTOSITEIbHO BBIOMPATh CMOCOO pelieHus: ydeOHOW 3amauu  (CpaBHHMBATH
HECKOJIbKO BapHaHTOB pEIIeHUs, BBIOUpaTh Haubojee MOAXOAANIUNA C YYETOM
CaMOCTOSITEILHO BbIJICIICHHBIX KPUTEPUEB).

Ba3oBhie ucciienoBaTejbCcKHe AeicTBUS:

dbopMyTUpOBaTh  BOMPOCHI, (PUKCHUPYIOIIUE  pPa3pblB  MEXAY  pealbHBIM
U KeJaTeNbHBIM COCTOSTHUEM CHUTYalluM, O0OBEKTa, M CaMOCTOSTEIBLHO yCTaHABIUBATh
HCKOMOE M JJaHHOE;

OIICHUBATh HA IPUMEHUMOCTD U IOCTOBEPHOCTH HH(POPMAITHIO, TTIOTYUYEHHYIO B X0O/1€
HCCJICIOBAHMS,

IIPOTHO3UPOBATH BO3MOXKHOE JaJIbHEWIIIee pa3BUTHE IPOIIECCOB, COOBITUH M HX
MOCJEJACTBUSI B AHAJOTMYHBIX WJIM CXOJHBIX CHUTyallusAX, a TaKXe BbIJBUTaTh
IPEATIONIOKEHUS 00 UX PAa3BUTHH B HOBBIX YCIOBHUAX U KOHTEKCTAX.

PabGora ¢ undgopmanmueii:

BBISIBIAITh  AeUIUT WHGOPMAIMK, JAaHHBIX, HEOOXOAMMBIX Jisi PEIICHUS
MMOCTABJICHHOM 3aJ1a4M;

MPUMEHSTh Pa3IUYHbIC METOJbI, HHCTPYMEHTHI M 3aIPOCHI MPHU MOUCKE U 0TOOpe
uHMOpPMAIIHN WIN JAaHHBIX U3 UCTOYHUKOB C YUETOM MPEIIOKCHHONW Y4eOHOU 3a7auu U
3a/IaHHBIX KPUTEPUEB;

BBIOWpATh,  aHAJIM3UPOBATh, CHCTEMATH3UPOBATh W  WHTEPIPETUPOBATH
nHOOPMAITNIO PA3TMYHBIX BUAOB U (POPM IIPEICTABICHNUS;

CaMOCTOSITETILHO BBIOMPATh ONTUMATbHYIO (OpMY MpeacTaBiICHUS HHGOPMAINH
U WUIIOCTPUPOBATH pPElIaeMble 3aJladyd HECIOKHBIMU CXEeMaMH, THUarpaMMamu, UHOU
rpauKoi U KX KOMOMHAIUAMU;

OLICHUBATh HAJEKHOCTh MHGOPMAIMU N0 KPUTEPUAM, MPEIJIOKEHHBIM yUUTEIIEM
iU c(hOpMyJIMPOBAHHBIM CAMOCTOSITEIBHO;

3((peKTUBHO 3aIIOMUHATH U CUCTEMATU3UPOBATh UH(HOPMAIIHIO.

15



OenepanpHas padouas nporpamma | Madopmaruka. 7-9 kimaccel (0a30BbIi YPOBCHB)

KoMmMmyHuKaTHBHBIE YHHBEpPCAJbHbIE Y4eOHbIe HeiiCTBUS
OoO1enue:

COTIOCTABJISITh CBOM CYXKJEHUSI C CYXJICHHSIMU JAPYTMX YYaCTHHUKOB JHAJora,
OOHapyXUBATh PAa3IMYUE U CXOJCTBO MO3UIUN;

MyOJIMYHO TPEACTABIATh PE3YJIbTaThl BBIOTHEHHOTO OMbITa (IKCIIEPUMEHTA,
HCCIeIOBaHUs, TIPOEKTA);

CaMOCTOSITEILHO BbIOMPATh (hOpMaT BHICTYIUICHUS C Y4E€TOM 3ajad Mpe3eHTalUU
1 OCOOCHHOCTEH ayJJUTOPUH U B COOTBETCTBUM C HUM COCTABJISITh YCTHBIC U MUCHbMEHHBIC
TEKCTBhI C UCTIOJb30BAaHUEM WILTIOCTPATUBHBIX MaTEPHUAIIOB.

CoBMecTHas 1eITEJIBHOCTD (COTPYAHNYECTBO):

MOHMMATh M UCTIOJI30BaTh IPEUMYIIIECTBA KOMAaHHOW U WHIUBUIYaJIbHON paOOThI
NP PEIICHHH KOHKPETHOH MpOOJIEMbI, B TOM YHCJIC TIPU CO3JaHUU WH(POPMAIIMOHHOTO
NPOJYKTa;

NPUHUMATh 1I€Jb COBMECTHOW HWH(POPMAIIMOHHON JEATEILHOCTH IO CcOopYy,
oOpaboTke, mepenade, Gpopmanuzanuu WHGOPMAIMK, KOJJIEKTUBHO CTPOUTH JIEHUCTBUS
0 €¢ JOCTIKCHHIO: paCIpelelaTh pOJIH, JIOTOBAapHBATHCSA, OOCYKIATh IPOIECC
¥ pe3yJbTaT COBMECTHOM paOOTHI;

BBITMIOJHATHE CBOKO 4YacTh pPaboTel ¢ uHMoOpMaruMeiln win WHGOPMAIMOHHBIM
OPOAYKTOM, JOCTHras KadeCTBEHHOTO pe3yJibTaTa [0 CBOEMY HalpaBIICHUIO
¥ KOOPAMHUPYS CBOM ACHCTBUS C APYTMMH YJIEHAMU KOMaH/IbI;

OLICHMBATh  KAa4ecTBO  CBOEr0  BKJIaga B  oOmud  MHGOPMAIIMOHHBIHI
OPOAYKT TIO KPUTEPUSM, CaMOCTOSATEIHbHO CGHOPMYIUPOBAHHBIM  YYaCTHHUKAMU
B3aUMOJICHCTBUS;

CpPaBHHUBATh PE3YyJbTAThl C MCXOIHOM 3ajjaueil W BKJIAJ KaKIOTO WICHA KOMaHbI
B JIOCTHKEHHE pe3yJbTaTOB, pa3ueisiTh cdepy OTBETCTBEHHOCTH U MPOSIBIATH
TOTOBHOCTH K MIPEIOCTABICHUIO OTYETA Mepe] TPYIIIOH.

PeryasiTuBHbIe YHUBEpPCAJIbHbIE YUeOHbIE 1eCTBUA
Camoopranu3anusi:

BBISBIIATh B JKU3HCHHBIX W YyYEOHBIX CHUTyalusAX MpoOJjeMbl, TpeOyromue
peIIeHNs;

OpPUCHTHPOBATbCA B  PA3IMYHBIX  IOAXOAaX K  INPUHATHIO  PEIICHUH
(MHAMBUIYATbHOE IPUHATHC PEIICHUN, IPUHATHE PEIICHUHN B TPYIIIC);

CaMOCTOSITEILHO COCTAaBJISATh AQJITOPHTM pPEIICHUS 3a7adyd (WA €ro 4YacTh),
BBEIOMpaTh CIOCOO pemeHus ydeOHOH 3aJaud ¢ YYSTOM HMMEIOIIHMXCS pPEeCcypcoB
U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHPOBATh IIpeaiiaracMble BapHaHTHI
pELICHNI;

COCTaBJIATH ILJIaH ICHCTBUM (IJIaH pealn3allii HAMEUCHHOTO aJITOPUTMA PEIICHHS ),
KOPPEKTHPOBATh NPEIIOKEHHBIH aJrOpUTM C YYETOM IIOJYYCHHUS HOBBIX 3HAHUU
00 n3ydyaeMoM 0OBEKTE;
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MPOBOJAUTH BBIOOP B YCJIOBHUSX MPOTHUBOPEYMBOM HHPoOpMauuu u Opath
OTBETCTBEHHOCTH 32 PEILCHUE.

CamokoHTpoJIb (pediiexcus):

BIIQJIETh CIIOCO0AMU CaMOKOHTPOJISI, CAMOMOTHBALIUU U PEPICKCHUH;

JlaBaTh OLICHKY CUTYyAIlUU U MpeJiarath miaH e U3BMEHEHUS,

YUUTHIBaTh KOHTEKCT W TIPEIBHICTh TPYAHOCTH, KOTOPHIE MOTYT BO3HHUKHYTH
IpU  penieHuru y4eOHOM 3ajaud, aJanTHUpoBaTh pPEIICHHE K  MEHSIOUUMCS
00CTOSTEIILCTBAM;

OOBSICHSTH TIPUYHHBI JTOCTHKEHUS (HEeTOCTIKEHMS) pe3yIbTaToB
UH()OPMAIIMOHHON JIESTEIBHOCTH, JaBaTh OIEHKY NPHOOPETEHHOMY OTBITY, YMETh
HAXOJIUTh MO3UTUBHOE B MPOU3OIICAIICH CUTYaIINH;

BHOCHUTH KOPPEKTHUBBI B JEATEILHOCTH HAa OCHOBE HOBBIX OOCTOSATENIBCTB,
U3MEHUBIIUXCS CUTYAIINH, YCTAHOBIICHHBIX OITUOOK, BOSHUKIIUX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3YJIbTaTa IIEIH U YCIOBUSM.

IMOIMOHAIBLHLIN MHTEJIJIEKT:
CTaBUTh ce0s HAa MECTO JPYroro 4ejlOBEKa, MOHMMAaTh MOTHBBI W HaMEpEHUS

JIPYyToro.

IIpunsiTHe ceds U APYyrux:
OCO3HaBaTh HEBO3MOYXHOCTb KOHTPOJUPOBATH BCE BOKPYT JaXXe B YCIOBHUSIX
OTKPBITOT'O JIOCTYMA K JIIOOBIM 00beMaM HH(POPMAIIHH.

INPEJMETHBIE PE3YJIbTATBI

K xonity oOyuenus B 7 kiacce y o0ydaromierocs 0yayT chopMUpOBaHbl YMECHUS

MOSICHATh Ha TIPUMEPaX CMBICT MOHSATUN «MHPOpMaLU», «HUHPOPMAIIMOHHBIN
mporecc», «o0paboTka HHPOpMalMKM», «XpaHEHHE WHPOPMALMKMY, «Iepenada
uHbOpMAITUN Y,

KOAUPOBAaTh H  JIGKOJWPOBATh  COOOIIEHWS MO  3aJlaHHBIM  [IpaBUJIaM,
JEMOHCTPUPOBATh TOHUMAHUE OCHOBHBIX MPUHIIMIIOB KOJIWPOBaHUS HH(OpMAIIUU
Pa3TUYHON IPUPOIBI (TEKCTOBOM, TpadUuecKou, ayimo);

CpaBHUBATh JJWHBI COOOIIEHWH, 3aMUCAaHHBIX B PA3IMYHBIX an(aBUTaX,
OTIEpUPOBATH CAMHUIIAMH U3MEPEHUsT NHDOPMAITMOHHOTO 00BhEMa M CKOPOCTH TIepeiadu
JTAaHHBIX;

OIICHWBATh U CPAaBHUBATH Pa3MepPbl TEKCTOBBIX, TparuecKuX, 3BYKOBBIX (halIoB
1 Bujieo(daiinos;

MPUBOJUTH TPUMEPHl COBPEMEHHBIX YCTPOWCTB XpaHEHHS W  Mepefadu
nH(OpPMAaINH, CPABHUBATH UX KOJWYCCTBEHHBIC XapaKTePUCTUKH;

BBIICNIATh OCHOBHBIE JTallbl B HWCTOPUA W TOHWMATh TEHICHIIUA pPa3BUTHUSA
KOMITBIOTEPOB 1 TTPOTPAMMHOTO 00ECTICYCHUS;
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MoJlydyaTh M HCIOJB30BaTh HH(POPMAIMIO O XapaKTEPUCTHKAX IEPCOHAIHHOTO
KOMIIBIOTEPa M €ro OCHOBHBIX dJEMEHTax (Tmpolleccop, ONepaTWBHAs IaMSATh,
JOJTOBPEMEHHAs MaMsTh, YCTPOHCTBA BBO/Ia-BBHIBO/IA);

COOTHOCUTh XapaKTePUCTUKH KOMIBIOTEpa C 3aJadaMH, pelIaeMbIMH C €ro
MOMOIIIBIO;

OpPUEHTUPOBATHCS B HMEPAPXUUECKOU CTPYKType (aiioBOM cHUCTEMBbI (3alKChIBATh
noyiHoe ums (aitna (karanora), myTh K ¢aiiny (KaTajory) no UMErIIEMYyCsl OITUCAHUIO
(baiioBo#l CTPYKTYphl HEKOTOPOTO HH(DPOPMAIITMOHHOTO HOCUTES);

paboTath ¢ (ailyIoBOi CUCTEMOH MEPCOHATBFHOTO KOMIBIOTEPA C UCTIOIB30BAHUEM
rpaduyeckoro uHTEepdelica, a WMMEHHO: CO3[aBaTh, KOIUPOBaTh, IEPEMEIIATH,
NIepEeMMEHOBBIBATh, YIAISATh M apXWBHPOBATh (ailibl W KaTaloTH, HCIOIh30BAThH
AHTUBUPYCHYIO MPOTPaAMMY;

NPEJCTABIIATh PE3yNbTaThl CBOCH JAESITENTbHOCTH B BHUJIEC CTPYKTYpHPOBAaHHBIX
WLTIOCTPUPOBAHHBIX JIOKYMEHTOB, MYJIbTUMEIMHHBIX ITPE3CHTAIIHIH;

uckaTh wHPOpMarmio B HHTepHeTE (B TOM 4YHCIe, TO KIIOYEBHIM CIIOBaM,
1o M300paXeHHI0), KPUTUIECKU OTHOCUTHCS K HaWJeHHOW HWH(OpMaIuu, 0co3HaBas
OIMMACHOCTh IS JIMYHOCTH W OOIIECTBA PacHpOCTPaHEHUS BPEIOHOCHOW WH(MOpMAIUH,
B TOM YHUCJI€ SKCTPEMHUCTCKOTO U TEPPOPUCTUUECKOTO XapaKTepa;

NOHUMATh CTPYKTYPY aJIpECOB BEO-PECYPCOB;

UCIIOJIb30BaTh COBPEMEHHBIE CEPBUCHI MHTEPHET-KOMMYHHUKAIIHI;

coOmogaTh TpeOoBaHUs 0OE€30MacHOM AKCIUTyaTalldd TEXHUYECKHX CPEJICTB
MH(POPMAIIMOHHBIX ¥ KOMMYHUKAIIMOHHBIX TEXHOJOTUH, COOJIIONATh CETEBOM ITHKET,
0a30BbIe HOPMBI WH(POPMAIMOHHOW ATHKU WM TMpaBa Mpu paboTe ¢ MNPUIOKCHUSIMH
Ha JTIO0BIX ycTpoicTBax U B MIHTepHeTe, BHIOMpATh O0e30MacHbIe CTPATETUH MOBEACHUS
B CETH;

OPUMEHSITh  METOABl  NPOPWIAKTUKA  HETaTUBHOTO  BIMUSHHUS  CPEJICTB
MH(GOPMAIIMOHHBIX U1 KOMMYHUKAITMOHHBIX TEXHOJIOTHH Ha 3/J0POBbE MOJIb30BATEIS.

K koHiy o6yuenus B 8 kiacce y oOydaromierocs 0yayT copMUpOBaHbl YMEHHUS:

MOSICHATh Ha TIPUMEPAX PA3IUUUS MEXAY MO3UIIMOHHBIMUA M HEMO3UIIMOHHBIMU
CUCTEMaMU CUHUCIICHUSI;

3alUChIBAaTh U CPABHUBATH Lielible yucia oT 0 1o 1024 B pa3nuyHbIX NO3ULIHMOHHBIX
cCUCTEeMax CUHCIIieHUs (c OCHOBaHUSAMU 2, 8, 16), BRINOTHATH apu(METHICCKUE OTIEPAIIAH
HaJ] HUMU;

pacKpheIBaTh CMBICT TIOHATUN «BBICKA3bIBAHUE)», <JIOTUYECKAsl OTEpaIus»,
«JIOTUYECKOE BBIPAKECHUEY;

3aMHUCHIBATh  JIOTUYECKUE BBIPAKECHHS C  HCIOIB30BAaHWEM  JU3BIOHKITUH,
KOHBIOHKITUM W OTPHUIAHUS, OMPEACIATh UCTHHHOCTH JIOTHUECKUX BBIPAXKEHUU, €CITU
M3BECTHBI 3HAYCHHUS MCTUHHOCTH BXONSIIMX B HETO MEPEMEHHBIX, CTPOUTH TaOIUIIBI
WUCTUHHOCTH JIJISl JOTUIECKUX BBIPAKCHUM;
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pacKphIBaTh CMBICH TOHSITHUH «UCHOJHUTEIBY», «AJITOPUTM», «IIPOrpaMMa,
MOHUMAs pa3HUIy MEXIYy YHNOTpEOJEHHUEM OSTUX TEPMUHOB B OOBIICHHOW peyu
U B UH(OPMATHKE;

ONMKCHIBATh AJITOPUTM pEUICHUS 3aJa4d Pa3Iu4YHbIMU CIOCOOaMHU, B TOM YHCIIE
B BHJIC OJI0K-CXCMBEI,

COCTaBJIATh, BBINOJHATh BPYYHYIO U HA KOMIIBIOTEPE HECJIOXHBIE AITOPUTMBI
C UCIOJIb30BaHUEM BETBJICHUN U LIUKJIOB JJI YIPaBJICHUS UCIIOJHUTEISAMU, TAKUMH KaK
Po6ot, Uepenamika, UepTekHUK;

UCIOJIb30BaTh KOHCTAHTBl M TEPEMEHHbIE PA3IMYHBIX THUIOB (YHCIIOBBIX,
JIOTUYECKUX, CUMBOJIBHBIX), @ TaKXKe COJEp)KalllMe€ HUX BBIPAXKEHUS, HCIOIb30BAThH
orepaTop MPUCBAUBAHMUS;

UCIIOJIb30BaTh MpPHU pa3pabOTKe MpOrpaMM JIOTHYECKUE 3HAYCHMs, ONEepaluu
U BBIPAXKEHUS C HUMU;

aHANIM3UPOBATH MPEAJIOKEHHBIE AJITOPUTMBI, B TOM YHCIIE ONPENENsATh, Kakue
PE3yNIbTaThl BO3MOXHBI MPHU 33JJAHHOM MHO>KECTBE UCXOHBIX 3HAYCHUN;

co37aBaTh M OTJIAXKHUBATh MPOrpPaMMbl Ha OJHOM M3 SI3BIKOB MPOTPaAaMMHUPOBAHUS
(Python, C++, Iackais, Java, C#, llIkosbHbIi ANTOpUTMUYECKHN SI3BIK), peann3yomue
HECJIO’)KHBIE aJIrOPUTMbl OOpPAOOTKM YHCIIOBBIX JAHHBIX C MCIIOJIb30BAHUEM ILIHMKIIOB
U BETBJICHUHM, B TOM UHUCJIE PEAU3YIOLINE MPOBEPKY AETUMOCTH OJHOTO LEJIOro 4Hcia
Ha Jpyroe, NPOBEPKY HATYpaJbHOIrO 4YHCIAa Ha TMPOCTOTY, BbLAENEHUS LUDp
U3 HAaTYpaJIbHOT'O YUCIIA.

K xoniy oOyuenns B 9 kiacce y odyyarorierocss Oyayt chopMUpOBaHbl YMEHUS :

pa3OuBaTh 3aJayd HA TMOJA33Ja4d, COCTaBIAThb, BBIMOJHATH BPYYHYIO
U Ha KOMIIBIOTEPE HECIIOKHBIE AJNTOPUTMBI C HCIOJb30BAHUEM BETBJICHUMN, LHUKIIOB
¥ BCIIOMOTATEJIBHBIX aJTOPUTMOB JJIs YIIPABICHUS UCTIOJHUTEISIMU, TAKUMH Kak PoOoT,
Uepenamika, YepTexkHUK;

COCTaBJISATh M OTJIAXKHUBATh IPOrPAMMBI, PEAIU3YIONIME THUIOBBIE aJTOPUTMBbI
00pabOTKH YHCIIOBBIX TOCIEI0BATEIIBHOCTEH WM OJHOMEPHBIX YHCIOBBIX MAaCCHBOB
(mMoMCK MaKCUMyMOB, MUHUMYMOB, CYMMBbI HJIM KOJUYECTBA AJIEMEHTOB C 3aJaHHBIMU
CBOICTBaMH) Ha OJHOM M3 A3BIKOB mporpammupoBanus (Python, C++, Ilackans, Java,
C#, llIxonbHbI AnropuTMuuecKkuii SA3bIk);

pPacKpbIBaTh CMBICH TMOHSATUU «MOJIENbY», «MOJEIUPOBAHHE, ONPEIECTATH BHUIBI
MOJieel, OLIEHHBaTh COOTBETCTBUE MOJEIU MOJCIUPYEMOMY OOBEKTY U LENSIM
MOJEIUPOBAHUS;

UCIIOJIb30BaTh Trpadpl W JEPEeBbS IS  MOJCIMPOBAHUS CHCTEM CETEBOU
U MepapXUUECKOI CTPYKTYpPbl, HAXOIUTh KpaTualuii nmyTh B rpade;

BBIOMpaTh CHOCOO MPEICTABICHUS NAHHBIX B COOTBETCTBUU C IOCTaBICHHOM
3amadyet  (Tabnuipl,  cxembl, rpaduKu, JAMarpaMMbl) C  HCHOJb30BaHUEM
COOTBETCTBYIOIIHUX MPOTPAMMHBIX CPEJICTB OOPaOOTKHU JaHHBIX;
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UCIIOJIb30BaTh JJIEKTPOHHBIE TAOIMLBI U1 00pa0OTKH, aHalu3a U BU3yaIM3alUU
YUCIIOBBIX JAHHBIX, B TOM 4YHUCJIE€ C BBIJEJICHUEM JAuana3zoHa TaOJIMLbI
U YIIOPSIA0YMBAHUEM (COPTUPOBKOM) €r0 AJIIEMEHTOB;

co3faBaTh M NPUMEHATh B JJIEKTPOHHBIX Tabnumax QopMysbl Al PacueToB
C UCIOJIb30BAHUEM BCTPOCHHBIX apu(PMeTHUecKuX PYyHKIUN (CyMMHPOBAHUE U TIOJICUET
3HAYEHUH, OTBEUAIOLIUMX 3aJaHHOMY YCJOBHIO, cCpeaHee apudmeTHuecKkoe, MOUCK
MaKCUMaJIbHOTO M MHUHUMAJIBHOTO 3HAa4y€HUs), aOCOJIOTHOH, OTHOCUTEIBHOM,
CMEILIaHHOM aJpecaluy;

UCIIOJIb30BaTh 3JIEKTPOHHBIE TAOIUIIBI AJI1 YUCICHHOTO MO/ICIMPOBAHUS B TPOCTHIX
3a/layax U3 pa3HbIX MPEIMETHBIX 00JIacTel;

UCII0JIb30BaTh COBPEMEHHbIE UHTEPHET-CEPBUCHI (B TOM qucie
KOMMYHHUKAlIMOHHBIE CEPBHUCHI, OOJAUHbIE XPAHWIMINA JAHHBIX, OHJIANHH-TIPOrPaMMBI
(TekcTOoBblE W  TrpaUUecKue pEeAaKTOpbl, Cpeabl pa3paboTKH)) B  y4eOHOI
Y TIOBCE/IHEBHOMU JIESATEIHHOCTH;

NPUBOJUTH TPUMEPHI UCTIONB30BaHUS T€OMH(POPMALIMOHHBIX CEPBHCOB, CEPBUCOB
rOCYy/IapCTBEHHBIX ~ YCIYT, 00pa3oBaTeNbHBIX cepBUCOB MHTepHeTa B yueOHOMU
Y TIOBCE/THEBHOM JIESATEIHHOCTH;

UCIIOJIb30BaTh Pa3jIMYHbIE CPEJCTBA 3aLIUTHI OT BPEIOHOCHOTO MPOTrPAMMHOTO
o0ecrniedeHus, 3alIMIIATh [EPCOHANIBHYI0 HH(OPMALMI0 OT HECAaHKIMOHUPOBAHHOIO
JOCTyNa W €ro MHOCIEeACTBUH (pa3riamieHus, NOIMEHBI, yTpaThl JAAHHBIX) C YYETOM
OCHOBHBIX TE€XHOJIOTHYECKUX U COLUAIBHO-TICUXOJIOTHYECKUX aCIIEKTOB HCIIOIb30BaHUS
cetu MHTEpHET (ceTeBasi aHOHUMHOCTb, LHU(POBOM Cllell, ayTEHTUYHOCTh CYOBEKTOB U
pECypcoB, OMACHOCTh BPEAOHOCHOTO KO/1A);

pacrno3HaBaTh MOMBITKM M MpenynpekiaTb BOBJEUEHUE Ce0S U OKPYKAIOLIUX
B JIECTPYKTUBHBIE M KpUMHUHAJIbHbIE ()OPMBI CETEBOW AaKTUBHOCTU (B TOM 4YHUCIIE
KuOepOyIJITUHT, (DUILIUHT).
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v

7 KJIACC
HaumenoBanue
Ne KomuvectBo OCHOBHBIE BHJIBI IEATEIIEHOCTH
pas3zenoB U TeM [IporpammHOe coaepxanmne
/i 4acoB 00yyaroIuXxcs

yqe6H0r0 mpeamMeTa

Paznen 1. lludposasi rpaMoTHOCTH

1.1 | KomneroTep — 2
YHUBEpCAITbHOE
YCTPOHCTBO 00pabOTKH
TaHHBIX

Komrbrorep — yHuBepcaibHoe
BBIYUCIIUTENIBHOE YCTPOMCTBO,
paboTaroliee o mporpamme.

Turbl KOMIIBIOTEPOB: MEPCOHATBHBIC
KOMIIbIOTEPHI, BCTPOECHHBIE
KOMITbIOTEPHI, CYIIEPKOMIIBIOTEPHI.
MoO6ubHBIE YCTPOKCTBA.

OCHOBHBIE KOMITIOHEHTBI KOMITBIOTEPA
1 ux Ha3HaueHue. [Ipoueccop.
OrnepaTuBHas U JOJITOBPEMEHHAs
MaMATh. Y CTPOMCTBA BBOJIA Y BBIBOJIA.
CeHCOopHBIN BBOJI, TaTYNKH MOOHIIBHBIX
YCTPOMCTB, CpelicTBa OMOMETPUUECKOMN
ayTeHTU(DUKAITIH.

Hcropus pa3BUTHS KOMIIBIOTEPOB

Y IPOTPAMMHOTO 00€CIIEUEHUSI.
[TokoneHust KOMIIBIOTEPOB.
CoBpeMeHHbIE TEHACHIIUN Pa3BUTHS
KOMIBIOTEPOB. CyNEePKOMIBIOTEPHI.

PaCKpBIBaTB CMBICJI H3YyYaCMbIX MOHSTHH.

AHaIM3UPOBaTh YCTPONCTBA
KOMITBIOTEpA C TOUKH 3PCHHUSI
OpTaHu3aIuy MPOIEAYp BBOJA,
XpaHeHUsI, 00pabOTKHU, BBIBOIA

U nepesayu HHPopMaIum.
AHann3upoBaTh MHHOPMALIUIO
(curHasbl 0 TOTOBHOCTH M HETOJIAIKE)
MIPY BKIIFOYEHUH KOMITBIOTEpA.
N3yuate nndopmaruio

0 XapaKTePUCTUKAX KOMITBIOTEPA.
HccenenoBars UCTOPUIO Pa3BUTHSA
KOMITBIOTEPOB U IMTPOTPAMMHOTO
oOecrneveHus, COBpeMEHHBIEC TEHICHIIUN
pa3BUTHS KOMIIBIOTEPOB

U CyTIepKOMITBIOTEPOB.

OO0cyxath mpaBuia TEXHUKU
0€30MacHOCTH U MPaBUJI padOTHI

Ha KOMITBIOTEPE.
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[TapannenbHble BBIYUCIECHUS.
[IepcoHaIBHBIN KOMIIBIOTED.
[Iporueccop u ero xapakTepuCTUKH
(TakTOBas YaCTOTA, Pa3PsTHOCTb).
OnepatvBHas MaMsATh.
JlonroBpeMeHHas aMsTh. Y CTpOMCTBA
BBOJIa M BbIBOJIa. OOBEM XpaHUMBIX
JAHHBIX (ONepaTUBHAS MMaMSTh
KOMIIbIOTEPA, KECTKUM

Y TBEPJIOTENbHBIN JUCK, IOCTOSTHHAS
namsTh cMapThoHa) U CKOPOCTh
JOCTyIa I pa3InYHbIX BUOB
Hocutenel. Texnrnka 6€30MacHOCTH
¥ NpaBuJIa paboThl HA KOMIIBIOTEPE

Ipaxkmuueckue paGomor*:
1. Bxatouenue komnvromepa u noyyeHue
uHgopmayuu o e2o XxapaxKkmepucmurkax

1.2 | [Iporpammsbl u JaHHBIE

[Iporpammuoe obecrieueHue
komrbroTepa. [Ipukiiagnoe
porpaMmmMHoOe o0ecTieueHue.
CuctemMHOE TporpaMMHOE
obecnieuenue. CucTeMbl
nporpammupoBanus. [IpaBoBas oxpana
IpOrpaMM | JIaHHBIX. becmaTHbie
Y YCJIIOBHO-0ECIUTATHBIE MPOTPAMMBI.
CB0001HOE TTPOrpaMMHOC
o0ecrieueHue.

®aiinbl U ANk (KaTajaoru).

PackpbIBaTh CMBICIT H3Y4a€MBbIX IOHSITHH.
N3yuats BOMPOCHI TPaBOBOM OXPAHBI
MpOorpaMM M JIaHHBIX.

Onpenenars NporpaMMHbIE CPEACTBA,
HEOOXOIUMBIE JJIS OCYIIECTBICHUS
UH(OPMAIIMOHHBIX MPOIIECCOB

IIpU PELICHUH 3a/1ay.

OrnpenenaTb OCHOBHBIE XapaKTEPUCTUKU
ONEPAIMOHHON CHUCTEMBI.

OnepupoBaTh KOMIIBIOTEPHBIMU
MH(pOpMaIMOHHBIMU 00BEKTAMU

! Mpennaraemsiii B mporpaMMe Mo HH(OPMATUKE MEPEIEHb MPAKTHYECKMX pabOT HOCHT PEKOMEHIATENBHBIIN XapakTep.
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[IpuHIMOBEl MOCTpOeHus (HailToBbIX
cucrteM. [lomHoe ums daiina (manku).
[lyTsh K ¢aiiny (nanke). Pabora

¢ (haillaMu 1 KaTajaoraMu CpeicTBaMu
ONEPALMOHHON CUCTEMBI: CO3/IaHHUE,
KOIMPOBaHUE, IEPEMEIIEHUE,
neperMMeHOBaHKe U yajneHue (aitos
U manok (katajoros). Tumnsl ¢anos.
CaoiicTBa (aitnoB. XapakrepHbie
pa3Mepsbl (aiioB pa3TuYHBIX THUIIOB
(cTpaHHIIa TEKCTA, DJIEKTPOHHAs KHUTA,
doTorpadusi, 3anuck MecHH,
BUJICOKJINII, TIOJTHOMETPAKHBIN (PUITEM).
ApxuBauus gaHHbIX. Mcnons3oBaHue
IporpaMm-apXuBaTopoB. DanoBbIi
Menekep. [louck ¢aiinoB cpencramu
OIEPAIMOHHON CUCTEMBI.
KomneroTepHble BUPYCHI U ApYyrue
BpPEIOHOCHBIE Nporpammel. [Iporpammsr
JUISL 3aL0UTHI OT BUPYCOB

B HarJsiAHO-TpauueckoM HHTEpQeErice.
BbINOSTHATE OCHOBHBIE OTIEpalliu

c ¢aillaMu ¥ mankKamu.

OuenuBath pa3Mepsl Qaiios,
MOJITOTOBJIEHHBIX C HCTIOJIB30BAHUEM
pa3IUYHbIX YCTPOUCTB BBOAA
uHdopmaluu (KJI1aBuaTyphl, CKaHepa,
MUKpodoHa, POTOKaMepHlI,
BUJICOKAMEPHI).

Hcnonb30BaTh MpOrpaMMbI-apXHUBaTOPHIL.
OcyiecTBIATh 3aIUTY HHDOpMALIK

OT KOMITBIOTEPHBIX BUPYCOB C MTOMOIIBIO
AHTUBUPYCHBIX MIPOTPaAMM.
[TmanrpoBaTh U CO3/1aBATh JJMUYHOE
uH(GOPMAIIMOHHOE MPOCTPAHCTBO.
Ilpakmuueckue pabomul:

1. Buinonnenue ocHOBHbIX onepayull

¢ Qatinamu u nankamu.

2. CpasHeHrue pazmepos meKcmogwix,
epaguueckux, 36yK08biX U 8U0e0Paiiios.
3. U3yuenue snemenmos unmepghetica
UCNONIL3YEeMOU ONEPAYUOHHOL CUCTNEMDL.
4. Hcnonvzosanue npocpammuol-
apxueamopa.

5. 3awuma ungpopmayuu

OmM KOMNBIOMEPHBIX BUPYCOE C NOMOUBIO
AHMUBUPYCHBIX NPOSPAMM
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1.3.

Kommnsrorephsie cetn

O0benuHEHNE KOMITBIOTEPOB B CETh.
Cetp Unrepner. Be6-cTpanuna,
BeO-caiT. CTpyKTypa aapecoB
BeO-pecypcoB. bpaysep. [lonckoBbie
cuctemsl. [louck unpopmanmu

10 KJIFOYEBBIM CIIOBaM

¥ 110 n300pakeHn1o. JlocTOBEpHOCTD
uH(pOpMaIH, MOJy4YEeHHON

u3 urepHera.

CoBpemMeHHbIE CEpBUCHI UHTEPHET-
KOMMYHUKaLUH.

CereBoii A THKET, 6a30BbIE HOPMBI
MH(POPMAIIMOHHOM 3TUKU U IIpaBa
npu padote B UnTepuere. Ctparerun
Oe3onacHoro noseaeHus B MlHtepuere

PackpbIBaTh CMBICT U3y4aeMbIX HOHATHM.
Ocy1ecTBasATh HOUCK HH(OpMALIU

10 KJIFOYEBBIM CJIOBaM

U TI0 U300PaKECHHUIO.

[IpoBepsTh TOCTOBEPHOCTH UH(OPMAIIUH,
HaWJECHHOM B ceTn VHTEpHET.
BoccranaBnuBats azipec BeO- pecypca

U3 UMEIOIUXCs PparMeHTOB.
OcymecTBIsITh B3aUMOJICUCTBUE
MOCPEACTBOM JIEKTPOHHOM MOYTHI,
BUJ1€0-KOH(EPEHII-CBS3H.

N3yuath ceTeBOU 3TUKET.

HccnenoBaTh cTpateruu 0€30MacHOro
noseneHus B lHTepHere.
Ilpakmuueckue padomot.

1. Ilouck ungpopmayuu no Kouesvim
C108aM U NO U300PAHNCEHUIO.

2. Ucnonvzosanue cepsucos unHmeprem-
KOMMYHUKAYUU

Hroro no pazneny

Pa3nen 2. TeopeTnueckue 0CHOBBI HHPOPMATHKH

2.1

Nudopmanus u
nH(OPMAITMOHHBIC
MIPOLIECCHI

2

HNudopmarms — 04HO U3 OCHOBHBIX
MOHATUI COBPEMEHHOU HAYKH.
Nudopmamms kak cBeIeHUS,
npeHa3HAaYCHHBIE /11 BOCTIPUSTHS
4yeJI0BEeKOM, U HHGOpMaIHs Kak
JTaHHBIE, KOTOPHIE MOTYT OBITh

PackpbIBaTh CMBICI N3y4aEMBIX TOHSATHH.
OnenuBath HHOOPMAITUIO C TTO3UIINHN €€
CBOMCTB (aKTyaJIbHOCTh, JOCTOBEPHOCTb,
MOJTHOTA U JIp.).

N3y4aTh BO3MOXHOCTh OITMCAHUS
HEIPEPHIBHBIX OOBEKTOB U MPOLECCOB
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00paOoTaHbl aBTOMAaTU3UPOBAHHON
CHUCTEMOM.

JncKkpeTHOCTh TaHHBIX. BO3MOXKHOCTH
OMMCAHMS HEMPEPHIBHBIX OOBEKTOB

Y [IPOLIECCOB C TOMOILBIO TUCKPETHBIX
JAHHBIX.

HNudopmarmonnbie mpoiecchl —
IIPOLIECCHI, CBSI3AHHBIE C XPAHEHUEM,
npeoOpa3zoBaHUEM U Mepeavueit JaHHBIX

C TIOMOIIIBIO TUCKPETHBIX TAHHBIX.
Beiensate nHPOpPMAIIMOHHYIO
COCTABJISIOIIYIO IIPOLIECCOB

B OMOJIOrMYECKUX, TEXHUYECKIX

U COIIMAIBHBIX CUCTEMAX.

O1eHUBATh YMCIIOBBIC MTAPAMETPHI
MH(OPMALIMOHHBIX MTPOLIECCOB (00BEM
naMsITH, HeOOXOIUMON JJIsl XpaHSHHUS
UHOpMAIINH; CKOPOCTh Tepeiadn

2.2

IIpencrasnenue
uHbopMaluu

CumBon. Andasur. MouHocTh
andasuta. PazHooOpasue s3bIKOB

u andasutoB. EcrecTBeHHbIE U
dbopmManbHbIe S3bIKH. ATIPABUT TEKCTOB
Ha PYCCKOM $3bIKE. [IBOMYHBIN
andasut. KonnuecTBo BCEBO3MOKHBIX
CJIOB (KOJOBBIX KOMOWHAITU)
(bUKCUPOBAaHHOM NJTUHBI B IBOUYHOM
andasure. [IpeobpazoBanue 1000T0
andasuta Kk 1BoMaHOMY. KonmuectBo
Pa3ITUYHBIX CIIOB (DUKCUPOBAHHON
JUTHHBI B aihaBUTE OTPEIETICHHOM
motHocTH. KoaupoBanue CHMBOJIOB
OJTHOTO aJi(haBUTA C TOMOIIHIO KOJOBBIX
CJIOB B JIpyroMm ayipaBuTe, KOJAOBAS
TabIuIa, TeKOAUPOBaHNE.

JBonunslii kox. [IpencraBnenue
JAHHBIX B KOMITBIOTEPE KaK TEKCTOB

PackpbIBaTh CMBICIT N3yYaeMbIX TOHSITHIA.
[TprBOINUTE MPUMEPHI KOJUPOBAHUS

C MCTIOJIb30BAHUEM Pa3JIMYHBIX
a(aBUTOB, BCTPEUYAIOIITUXCS B KU3HU.
KoauposaTh 1 I€KOIUPOBATH COOOIIECHUS
10 M3BECTHBIM TPaBHJIaM KOJIUPOBAHUSI.
OnpeaensaTs KOJTUYECTBO PA3IMUHBIX
CHUMBOJIOB, KOTOPBIC MOTYT OBITh
3aKOJIMPOBAHBI C MTOMOIIBIO JBOMYHOTO
KoJ1a (PUKCHUPOBAHHOM JIJTHHBI
(pa3psiiHOCTH).

OnpeaensaTs pa3psAIHOCTb TBOUYHOTO
KOJ1a, HEOOXO0IUMOTO JIJIs1 KOJMPOBAHHUS
BCEX CHMMBOJIOB aJipaBUTa 3aJaHHOMN
MOIITHOCTH.

IToacunTHIBATE KOJTHYECTBO TEKCTOB
JIAHHOM JTMHBI B JAHHOM aji(aBHTE.
OnepupoBaTh € TMHUIIAMA H3MEPCHUS
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B JIBOUYHOM ajihaBuUTE.
NudopmanmonHslii 00beM TaHHBIX.
but — MuHHManbHAS eTMHUIIA
KoJm4ecTBa HHGOPMAIIUU — TBOUYHBIN
paspsa. Enunuiibel u3mepeHus
uH(}OpMaIMOHHOTO0 00bEeMa TaHHBIX.
but, GalitT, KUI00AMT, MEradamT,
ruradait. CKopocTh nepeaun JaHHbIX.
EnuHutel ckopoctu nepeaadyu TaHHbBIX.
KonupoBanue TekctoB. PaBHOMEpHBIM
koa. HepaBHomepHsblii koa. KonupoBka
ASCII. BocbMHOUTHBIE KOAUPOBKH.
[Tonstue o konqupoBkax UNICODE.
JlekoupoBaHue COOOIIECHMIA

C MCTOJIb30BAHUEM PAaBHOMEPHOTO

Y HEpaBHOMEPHOI'O KO/1a.
NudopmanmonHbIit 00beM TEKCTA.
Hckaxenne napopmaruu mpu
nepenade. OOIee npeICTaBICHNUE

0 UGPOBOM TIPEACTABICHUH
ayJIMOBU3YaJIbHBIX U JPYTUX
HETPEPHIBHBIX TaHHBIX.

Koauposanue ngera. [{BeToBbIE
mozaenu. Monens RGB. I'nyOuna
xkonupoBanus. [lanutpa. PactpoBoe

¥ BEKTOPHOE IMpEe/ICTaBICHUE
n3ob0paxenuid. [lukcens. Ouenka

KoJudecTBa nHGopmaiuu (Out, Oar,
KWJIO0aNT, MerabaiT, rurabair)

Y CKOPOCTH TIepeauu TaHHbBIX.
KoaupoBaTs 1 1€KOIUPOBATH TEKCTOBYIO
HH(OpMAIIHIO C UCTIOIB30BAaHUEM
KOJIOBBIX TaOJIHII.

Boeraucisate uHGOpMaIMOHHBIN 00BEM
TEKCTa B 3aJIaHHOU KOJUPOBKE.
OnenuBath UHPOPMAIMOHHBIA 00bEM
rpauyYeCKuX JaHHBIX JIJI1 PaCTPOBOTO
U300paKeHUsL.

Onpenensate 00beM aMSTH,
HEOOXOIUMBII 1715 IPEICTaBICHUS

U XpaHEHUs 3ByKOBOTO (aiina.
Ilpakmuueckue pabomut:

1. Onpeodenenue kooa cumeona 6 pasnvix
KOOUPOBKAX 8 MEeKCMO8OM Npoyeccope.
2. Onpeodenenue Kooa ygema  naiumpe
RGB 6 epaguueckom pedakmope.

3. CoxpaHenue pacmposozo
epaguueckozo u300pax*ceHus 8 pa3Hblx
¢dopmamax.

4. 3anucws 38yK08bIX hatinos
C PA3IUYHbIM KAYEeCMBOM 36Y4aHUs

(271yOUHOU KOOUPOBAHUSL U HACMOMOTU
ouckpemuzayuu)
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UH(OPMAIIMOHHOT'O 00beMa
rpaguyYecKux JaHHBIX JJI PaCTPOBOTO
nzo0paxenus. KogupoBanue 3Byka.
Pa3psgHoCcTh M yacToTa 3anucH.
KonnuecTBo kaHAJIOB 3aMuCH.

Ol1ieHKa KOJTMYECTBEHHBIX MAPAMETPOB,
CBSI3aHHBIX C IPEJCTABICHUEM

U XpaHEHHEM 3BYKOBBIX (haiijioB

Hroro no pazneny

11

Paznen 3. UndopmManmoHHbIe TEXHOJIOTHHI

3.1

TekcToBbIC JOKYMCHTBI

6

TekcTOoBBIC TOKYMEHTHI M X
CTPYKTYpHBIE JIEMEHTHI (CTpaHUIIa,
a063all, CTpoOKa, CJI0BO, CHMBON).
TexcToBBI MPOIIECCOP — UHCTPYMEHT
CO3aHusl, PeIaKTUPOBAHUS

u (hopmatupoBanus TeKCTOB. [IpaBuna
Habopa TekcTa. PegaktupoBanue
tekcTa. CBoricTBa cuMBOJIOB. LlIpudT.
Tunst mpudToB (pyOaeHsbIE,

C 3aC€YKaMH, MOHOUIUPUHHBIE).
[Tomy>xupHOE ¥ KYpCUBHOE HAaUYE€pTaHHUE.
CgoiicTBa a03areB: rpaHUIIbI, a03aIHBIN
OTCTYII, IHTEPBAJI, BEIPABHUBAHHE.
[TapameTpsl cTpanunipl. CTUIEBOE
dbopmatupoBanne. CTpyKTypHUpOBaHHE
uH(OpMaIKK C TOMOIIBIO CITUCKOB

¥ Ta0ymir. MHOTOYPOBHEBBIE CITUCKH.

PackpbIBaTh CMBICI U3y4aeMbIX TOHSATH.
AHanM3MpoOBaTh MOJIB30BATEIBCKUN
uHTEpPEic MPUMEHIEMOTro
MPOrPaMMHOTO CPEJICTBA B paboTe

C TEKCTOBBIMH JIOKYMEHTaMHU.
OnpenensaTe yclaoBUS U BO3MOXKHOCTH
MIPUMEHEHUS TPOTPAMMHOI0 CpPEACTBA
JUTSL pellIeHus] TUTIOBBIX 3a/1a4y B paboTe
C TEKCTOBBIMH JIOKYMEHTAMU.
BrisiBisTh 00111€€ 1 pa3iandus B pa3HbIX
MIPOTPAMMHBIX MPOAYKTAX,
MIPEAHAa3HAYEHHBIX JJIsl PELIEHUS] OJTHOTO
KJ1acca 3as1a4d B paboTe ¢ TeKCTOBBIMU
JIOKYMEHTaMHU.

Co3naBaTh U peIaKTUPOBATh TEKCTOBbBIE
JIOKYMEHTBI ITOCPEICTBOM
KBATU(ULIMPOBAHHOTO KJIABUATYPHOTO
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JloGaBiaeHue TaOIHIl B TCKCTOBBIC
JNOKYMEHTbI. BcTaBka n3o0pakeHui
B TEKCTOBbIE JOKYMEHThI. O0TeKaHue
n300paxeHui TekcToM. Brimtouenue
B TEKCTOBBIN JIOKYMEHT JUArpaMM,
dbopMyI1, HymMepalu CTpaHHull,
KOJIOHTUTYJIOB, CCBUIOK U IPYTHX

aneMeHTOB. [IpoBepka npaBonucaHusl.

PaccranoBka IMEPCHOCOB.

T'o;mocoBol BBOJI TEKCTA.
Onruyeckoe pacno3HaBaHUE TEKCTA.

KoMnbroTepHbIil IEpEBOI.
HcnonwszoBanue cepBrucoB MaTEpHETE
JU1s1 00pabOTKH TEKCTa

MUChMa C UCITOJIb30BaHHEM 0a30BBIX
CPEIICTB TEKCTOBBIX PEAaKTOPOB.
dopMaTHPOBATh TEKCTOBBIC JOKYMEHTHI
(ycTaHABIWBATH MapaMeTPhl CTPAHUIIBI
JIOKyMEHTa; (OpMaTHPOBATH CUMBOJIBI
1 a03allbl; BCTaBJIATh KOJOHTUTYJIBI U
HOMEpA CTPAHUIL).

BcTaBiath B TOKyMEHT (hOPMYJTBI,
TaOJIUILIbI, 1300pakeHus, opOpPMIIATDH
CITUCKH.

Hcnonb30BaTh CCHUTKHM U IIUTHPOBAHUE
WUCTOYHUKOB IIPH CO3/IaHMH Ha UX OCHOBE
cOOCTBEHHBIX HH(GOPMAITMOHHBIX
OOBEKTOB.

Hcnonb30BaTh UHTEIIEKTYaTbHbIC
BO3MOXHOCTH COBPEMEHHBIX CUCTEM
00pabOTKH TEKCTOB.

Ilpakmuueckue pabomui:

1. Coz0anue neborbuiux MmeKcmogvlx
OOKYMEHMO8 NOCPeOCmMEoOM
K8AIUDUYUPOBAHHO20 KIABUAMYPHO2O
AUCLMA C UCNONIL30BAHUEM OA308bIX
cpeocme meKCcmoswvlx pedaKmopos.

2. Dopmamuposarue mexcmosvlx
O0OKYMEHMOo8 (YCMAaHo8Ka napamempos
cmpanuybl OOKYMeHma,
dopmamuposanue cumeonos u abzayes,;
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6CMABKA KOJIOHMUMYI08 U HOMEPO8
cmpanuy).

3. Bcmaexa 6 ookymenm gpopmyn,
mabauy, uzobpasxceHull, oghopmieHue
CHUCKO.

4. Cozoanue HeOOIbULUX MEKCIOBIX
OOKYMEHMO8 C YUMAmamul U CCbLIKAMU
Ha yumupyembvie UCOYHUKU

3.2

Komnerorepnas
rpaduka

3HaKOMCTBO € rpadu4ecKuMu
penakTopaMu. PacTpoBbie pUCYHKH.
Hcnonp3oBanue rpadudeckux
npuMHUTHBOB. Oniepanuu
peaaKTUpOBaHUs TpadhUIECKUx
00BEKTOB, B TOM YHCIIE ITU(POBBIX
dboTorpaduii: ”3BMEHEHNE pa3Mepa,
o0Ope3ka, MoBOPOT, OTpakeHue, padboTa
¢ obnactsmu (BbIICIICHHE,
KOIMPOBAHUE, 3aJIUBKA [[BETOM),
KOPPEKIIHS IIBETa, IPKOCTH

¥ KOHTpacTHOCTH. BekTopHas rpaduxa.
Co3pnanue BEKTOPHBIX PUCYHKOB
BCTPOCHHBIMU CPEJICTBAMH TEKCTOBOTO
MPOIIECCOpa WU APYTUX TPOTPAMM
(mpunosxenuii). JloGaBneHue
BEKTOPHBIX PUCYHKOB B JJOKYMEHTHI

PaCKpBIBaTB CMBICJI H3YyYaCMbIX MOHSTHH.

AHaM3UpPOBaTh MOJIH30BATEIIHCKUN
uHTepdeic MPUMEHIEMOTo
MPOTrPaMMHOTO CPEJICTBA B paboTe

C KOMITBIOTEPHOU TpaduKoi.
OmnpenensiTe yCIOBUS U BO3MOKHOCTH
MPUMEHEHUS] TPOrPaMMHOTO CpPEJICTBA
JUTSL peIlIeHUs] TUTIOBBIX 3a/1ay B paboTe
C KOMITBIOTEPHOU TpaduKoi.

BrisiBnisaTh 0o0111ee 1 pa3inuyus B pa3HbIX
MPOrPaMMHBIX TPOAYKTaX,
MpeHa3HAYEHHBIX JIJIs1 PELICHUS OTHOTO
KJlacca 3ajJ1ad B paboTe C KOMIIbIOTEPHOM
rpaduKo.

Co3znaBaTh U peJaKTUPOBATh
M300paKEHUS C TTOMOIIIBIO
MHCTPYMEHTOB PaCTPOBOTO
rpauyecKoro perakTopa.

Co3pnaBaTh 1 p€JaKTUPOBATH
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M300paxeHus ¢ MOMOIIBIO
UHCTPYMEHTOB BEKTOPHOTO
rpauueckoro pegakropa.
J100aBnsiTE BEKTOPHBIE PUCYHKH

B JJOKYMEHTBHI.

Ilpaxmuueckue pabomur.

1. Cozdanue u/unu peoaxmuposarue

U300padicenus, 8 Mom yucie yuppoasvix
gomoepaguii, ¢ nomowvio
UHCMPYMEHMO8 PACMPOBO2O
epaghuueckozo pedakmopa.

2. CozoaHue u pedaxmupoganue
U300padiceHUst ¢ NOMOWbIO
UHCMPYMEHMO8 BEKMOPHO20
epaghuueckoeo peoakmopa

3.3

MynbTUMETUHBIC
Mpe3eHTaluN

[ToaroroBka MyJIbTUMEUMHBIX
npesenTanuid. Crnaiin. JlobaBnenue
Ha CJIai] TeKCTa U N300pasKeHUI.
PaboTa ¢ HECKOJIBKUMH CIIaiilaMu.
JlobaBiieHNE Ha CIIai
ayIMOBU3YaJIbHBIX JAHHBIX.
Anumanus. ['unepccpuiku

PackpbIBaTh CMBICT N3y4aeMbIX HOHSATHM.

AHaNIM3UPOBATH TOIH30BATEITHCKHIA
uHTepdec MPUMEHIEMOT0
MPOrPaMMHOTO CPEJICTBA B paboTe

C MYJBTUMETHWHBIMH MTPE3CHTAIHSIMHU.
Omnpenenars ycIoBUS ¥ BO3MOXHOCTH
IPUMEHEHUS IPOTPaMMHOTO CPEJICTBA
JUTS PEIICHUS TUTIOBBIX 33]1a4 B paboTe
C MYJBTUMEIHHBIMH MTPE3CHTAIHSIMH.
BBISBIISITE 0011I€e U pa3Inirs B pa3HBIX
IPOrPAaMMHBIX TIPOIYKTaX,
NpeIHa3HAYCHHBIX JJIs1 PEIICHHS OTHOTO
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KJlacca 3aja4 B pabote

Co3nmaBaTh pe3eHTALUHU, UCTIOIb3YS
TOTOBBIE MTA0JIOHBI.

Ilpakmuueckue pabomui:

1. Coz0anue npesenmayuu

C 2UNEepPCCulIKAMU Ha OCHOBE 20MMOBbIX

C MyJ'IBTPIMGI[PIfIHBIMPI MMpE3CHTAIAMMU.

wabioH08
Wroro no paznemny 13
Pe3epBHOE Bpemst 2
OBIIEE KOJIMYECTBO 34
YACOB I10O I[TPOT'PAMME
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8 KJIACC
HaumenoBanue
Ne KomnuectBo OCHOBHBIE BUIbBI 1€ITETHbHOCTH
pas3aenoB U TEM [IporpamMHoOe conepkaHue
/i y9e6HOro IpenIveTa 4acoB oOy4Jaronuxcs

Pa3nen 1. TeopeTnueckue 0CHOBbI HHGPOPMATHKH

11

CucreMnl CUUCICHUS

6

Hemno3uimonxsie v MO3UIMOHHBIC
CUCTEMBbI cuucieHus. Andasur.
OcnoBanue. Pazsepuytas hopma
3anucu uncia. [lepeBoj B JeCATUUHYIO
CHUCTEMY YHCeJl, 3alUCAHHBIX B IPYTHX
cUcTeMax cuucieHus. Pumckas
cucreMa cuucieHus. J[Bonunas
cucreMa cuucieHus. [lepeBon nenbix
yucen B npeaenax ot 0 no 1024

B IBOUYHYIO CHCTEMY CUHCIICHHUS.
BocbsmepuuHas cucrema CUMCIICHHUS.
[IepeBoa uncen n3 BOCbMEPUYHOMN
CHUCTEMBI B JIBOMYHYIO U IECATUUHYIO
CUCTEMBI U 00pATHO.
[llecTHanuaTepuyHas cucrema
cuucienus. [lepeBo uncen

U3 IIECTHAIIATEPUIHON CUCTEMBI

B JIBOMYHYIO, BOCbMEPUYHYIO

U JIECSITUYHYIO CUCTEMBI U 00paTHO.
Apudmerndeckne onepanuu

B JIBOMYHOU CHUCTEME CUUCIICHUS

PackpbIBaTh CMBICI N3y4aeMbIX MTOHSITH.
BhIsSBIIATE pa3nuure B MO3UIMOHHBIX

Y HETO3UIIMOHHBIX CUCTEMAX CUUCIICHUSL.
BrisiBisiTh 0o0111ee 1 pa3inuuus B pa3HbIX
MO3UIIMOHHBIX CUCTEMAX CUMCIICHUSI.
3anuceiBath HEOObIIME (0T 0 10 1024)
LeJIbIE YHCTIa B PA3IMUHBIX TO3UIIUOHHBIX
CHCTEMax CUUCIIEHUs (IBOUYHOM,
BOCbMEPUYHOM, IECTHAALATEPUYHOMN).
CpaBHMBATB ILIEJIbIC YUCIIA, 3aIIUCAHHbIE

B JIBOMYHOM, BOCBMEPUYHOU

Y IIECTHAIATEPUYHOMN cUCTEMax
CUHCIICHUS.

BBINOSHATE onepanuy CI0KEHUs

¥ YMHOKEHHUS HaJ HEOOJbIIUMU
JBOMYHBIMU YUCIIAMU
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1.2 | DnemMeHThI 6 Jlornueckue BbhICKa3bIBAHMUSI. PackpbIBaTh CMBICI U3yYa€MBbIX MTOHSTUM.
MaTeMaTHYECKOM Jlornueckuie 3HaUCHUs BHICKA3bIBAHUNA. | AHAIU3UPOBAThH JIOTUYECKYIO CTPYKTYPY
JIOTUKHU DJIEMEHTAPHBIE U COCTABHbBIC BBICKA3bIBAHUH.

BbICKa3bIBaHus. Jlornueckue onepauun: | Mcnonb30BaTh JOrMYECKUE ONIEPALIUHL.
«u» (KOHBIOHKIIUS, JJOTHYECKOE CtpouTth TaOIHIIBI HCTUHHOCTU
YMHOXKEHUE), «HII» (TU3BIOHKIINS, JUISL IOTUYECKUX BBIPAXKEHUM.
JIOTUYECKOE CIIOKEHHE), BbIyuciasTe HICTUHHOCTHOE 3HAYCHUE
«HEe» (JIOTH4ecKoe OTPUIIAHUE). JIOTUYECKOTO BhIPAXKCHUSI.
[TpuopuTeT JIOTUYECKUX OTEpaIn. 3HaKOMUTHCS C IOTUYECKUMH OCHOBaAMHU
OnpeneneHre ICTUHHOCTU COCTABHOTO | KOMITbIOTEPA
BBICKA3bIBAHMS, €CITU U3BECTHBI
3HAYCHUS] UICTUHHOCTH BXOISAIINX
B HETO 3JIEMEHTAPHBIX BBICKA3bIBAaHUM.
Jlornueckue Boipaxkenus. [IpaBuna
3aIUCH JJOTUYECKUX BBIPAKECHHI.
[TocTpoenue TabnuIl MICTUHHOCTH
JIOTUYECKUX BBIPAKECHUN
Jlornueckue 31eMEHTbl. 3HAKOMCTBO
C JOTUYECKUMHU OCHOBaMHU KOMITbIOTEPA

Wroro no pazneny 12

Pa3nen 2. A1roput™Mbl 4 IPOrpaMMHPOBaHHE

2.1

Hcnonnurenn
W AITOPUTMBI.
AnroputmMuYeCKHe
KOHCTPYKIUH

10

[lonarue anropurma. Mcnomuurenu
aJArOPUTMOB. AJITOPUTM KakK IJIaH
yIPaBJICHUS UCTIOTHUTEIIEM.

Cgoticta anroputma. CriocoOsI 3ammcu
anroputMma (CJIOBECHBIHU, B BUJIE
0JIOK-CXEMBI, ITporpamma).

PackpbIBaTh CMBICI N3y4aeMBIX TOHSATHH.
AHanu3upoBaTh MpejiaracMpie
MTOCJIEIOBATENILHOCTH KOMAaH/

Ha NpeIMET HAIUYHS Y HUX TAKUX
CBOWCTB QJITOPUTMA, KaK TUCKPETHOCTD,
JIETEPMUHUPOBAHHOCTD, IOHSATHOCTb,
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ANTOPUTMHAYECKUE KOHCTPYKILIHH.
KoncTpykuus «cinegoBanue.
JInnelinbiil anroput™. OrpaHUYEHHOCTh
JIMHEWHBIX AJITOPUTMOB:
HEBO3MOKHOCTb IIPEAYCMOTPETH
3aBUCHUMOCTb MOCIIEI0BATEIBHOCTH
BBITIOJIHAEMBIX JEHCTBUNA OT UCXOHBIX
naHHbIX. KOHCTpYKIUS «BETBIEHUEY:!
MOJIHASL U HETIOJIHASE (POPMBI.
BrinosiHeHHE ¥ HEBBITOJIHEHUE
yCJIOBUS (MICTUHHOCTD U JIO)KHOCTH
BbICKa3bIBaHus). [IpocTeie u cocTaBHBIE
ycioBusl. KOHCTpyKIIHS «TOBTOPEHUSD:
LUKIJIBI C 33IaHHBIM YHCIIOM
MOBTOPEHUH, C YCJIOBUEM BBITIOJIHEHUS,
C IepeMeHHOM 1uKia. Pa3paboTka

JUTSE POPMATBHOTO UCTIOTHUTES
aJAropuTMa, MPUBOISILIETO

K TpeOyeMoMy pe3ynbTary

TP KOHKPETHBIX UCXOHBIX JaHHBIX.
Pa3zpaboTka HECTIOKHBIX aJITOPUTMOB
C HUCMOJIb30BAHUEM LIUKJIOB

Y BETBJICHUU ISl YIIPABIICHUS
dbopMaTbHBIMHA UCTIOTHUTEIISIMH,
TakuMH Kak Po6ot, YUepenaiiika,
YeprexxkHUK. BrinomHeHne anroputMoB
BPYYHYIO 1 HA KOMIIBIOTEPE.

PE3YJIBTATUBHOCTH, MACCOBOCTb.
Omnpenensite 0 OJOK-CXEME,

JUTA pEIICHUS KaKOM 3a1a4u
MPEIHA3HAYEH JAHHBIA AJITOPUTM.
AHanu3upoBaTh U3MEHECHUE 3HAYEHUI
BEJIMYMH IPH MOIIArOBOM BBIIIOJTHEHUH
aNropuTM™Ma.

OmnpeaensiTe 10 BEIOPAaHHOMY METOTY
pelIeHUs 3a7a4uu, KaKue
aNTOPUTMHUUECKHUE KOHCTPYKIIMU MOTYT
BOWTH B aJITCOPUTM.

CpaBHHBATh pa3IMYHbIE aJTOPUTMBI
penIeHus: OQHOM 3a/1aun.

Co3naBaTh, BBIIOJHATH BPYYHYIO

Y Ha KOMIIBIOTEPE HECIIOKHBIE
aJIrOPUTMBI C UCIIOJIb30BAHUEM
LMKJIOB ¥ BETBJIICHUH JIJIs1 YIIPABIICHUS
UCTIOJIHUTENSIMU, TAaKUMHU Kak Pobor,
UYepenamka, YepTeKHUK.

HcrionHATh TOTOBBIE AJITOPUTMBI

MIPU KOHKPETHBIX UCXOIHBIX

JTAHHBIX.

CtpouTh AJIsl UCTIOTHUTEIS
apUPMETHICCKHUX JSHCTBHH IIETIOYKH
KOMaH/I, TAFOITUX TPeOyeMbIit
pe3ynbTaT MPU KOHKPETHBIX UCXOAHBIX
JTAHHBIX.
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CHHTAKCUYECKHUE U JIOTUUYECKUE
ommmoOku. OTKa3bI

Ilpaxmuueckue pabomur.

1. Cos0anue u evinonnenue

HA KOMNbIOMepe HeCLONCHBIX
aneopumMO8 ¢ UCNOIb308aHUEM YUKTIO8

U 86emeneHuti 0 ynpasieHus
ucnoiHumenamu, maxkumu kaxk Pooom,
Yepenawxa, Yepmesicrhux.

2. IIpeobpazosanue ancopumma u3 0OHOU
¢opmwl 3anucu 8 opyeyro.

3. Pazpabomxa ons popmanvrozo
UCNONIHUMEIA ANIROPUMMA, NPUBOOAUYE2O
K mpebyemomy pe3yivmamy

npU KOHKPEMHbBIX UCXOOHBIX OAHHDIX.

4. « Pyunoey» ucnonnenue 20mogvix
aAneopumMmOo8 npu KOHKPEMmHbIX UCXOOHBIX
OaHHbIX

2.2

S3BIK
IPOrPaMMUPOBAHUS

Azpik mporpammupoBanus (Python,
C++, Ilackanb, Java, C#, IIIkoabHBIN
AnroputMmuueckuid A3bik). Cucrema
IPOrPaMMHUPOBAHUS: PEIAKTOP TEKCTA
POrpaMM, TPAHCISATOP, OTIATUHUK.
[lepeMmeHHas: TUI, UMsl, 3HAUCHHE.
[enbie, BEIIECTBEHHbIE U CUMBOJIbHBIC

nepemeHHble. OnepaTtop NPUCBAUBAHMSL.

ApudMeTniecKre BIPaAKCHHS
Y MOPAJIOK UX BbIuMcieHus. Onepanuu
C LEJIBIMHU YHUCJIaMHU: [EJTOUYUCIEHHOE

PackpsiBaTh CMBICIT H3y4aeMbIX TOHATHUA.
OnpenensaTe N0 Nporpamme,

JUTS PEUICHUS KaKOM 3aJ1a4k OHa
IpeJHa3HAYCHA.

Crtpouts apupMeTudecKue, CTPOKOBBIE,
JIOTUYECKUE BBIPAXKEHUS U BBIYUCIIATH UX
3HAYECHUSI.

[IporpaMMupOBaTh JINHENHbBIE
aJITOPUTMBI, IPEANOIATAOIINE
BBIYHMCJICHUE apU(PMETUUECKUX,
CTPOKOBBIX H JIOTHYECKHUX BBIPAKEHUM.
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JIEJICHUE, OCTATOK OT JICJICHUS.
BetBnenus. CoctaBHbIE yCIOBUS
(3amuch JJIOTUYECKUX BhIpaKEHUN

Ha U3Yy4aeMOM SI3bIKE
nporpammupoBanus ). Haxoxnenue
MUHMMYyMa U MaKCUMyMa U3 ABYX, TPEX
U 4eThIpex unceln. Pemenue
KBaJPAaTHOTO YpaBHEHUs, UMEIOIIETO
BEIIIECTBEHHBIC KOpHU. Jlnanorosas
OTJIaJIKa IPOrpamMM: MOIIAaroBOe
BBITIOJIHEHUE, TTPOCMOTP 3HAYCHUH
BEJIMYWH, OTJIAJIOYHBIN BBIBOJ, BEIOOD
TOYKHU OCTaHOBa. LUK ¢ ycmoBuEM.
Anroput™ EBKnnaa 11t HAX0KICHUS
HAuOOJBIIET0 00IIEro ASTUTENS ABYX
HaTypalbHBIX uncel. PazOuenue
3alMCU HATYPAJIBHOTO YKCIIA

B ITIO3UIIMOHHOM CUCTEME

C OCHOBAaHHEM, MEHBIIIUM WU PABHBIM
10, Ha oTnenbHBIC TTUGPHI. Lk

C IEPEMEHHOI. AJITOPUTMBI IPOBEPKHU
JNETUMOCTHU OJHOTO 1IEJI0T0 YHCIIa

Ha JIPyroe, MPOBEPKHU HATYPAJIBHOTO
yucia Ha nmpoctory.O6padboTka
CHUMBOJIbHBIX TaHHBIX. CUMBOJIbHBIE
(CTpOKOBBIE) NTEPEMEHHBIE.
[TocumMBobHAs 00pabOTKA CTPOK.

Pa3pabaTeiBaTh NpOrpaMmsl,
coJiepxkaliue oneparop (onepaTopsbl)
BETBJICHUS, B TOM YHUCJIE

C UCIIOJIb30BAHUEM JIOTHYECKUX
onepanui.

Pa3zpabatsiBaTh IpOrpaMMsl,
coJiepxKaliue oneparop (oneparopsl)
IUKJIA.

BBITIOHATE TUAIOTOBYIO OTIAIKY
porpamm.

Ilpakmuueckue pabomot.

1. Ilpoepammuposanue ruHeliHbix
aneopummos, npeonoazaruux
sbluUCTIeHUe apuhMemuyecKux

U JI02UYECKUX BbIPANCEHUL HA U3V UACMOM
A3bIKE NPOCPAMMUPOBAHUS (0OHOM

usz nepeyns: Python, C++, Ilackanw,
Java, C#, llIxonvbhbiii Aneopummuyeckuil
A3bIK).

2. Pazpabomka npoepamm, cooepaicaujux
onepamop (onepamopul) 6emeeHus,

HA U3YYAeMOM A3bIKE NPOCPAMMUPOBAHUS
U3 NPUBEOEHHO20 Bblllle NePeyHsl.

3. Pazpabomka npoepamm, codeparcaujux
onepamop (onepamopwvl) Yukida,

HA U3YUAEMOM S3bIKE NPOSPAMMUPOBAHUS
U3 NPUBEOEHHO20 BblUle NePeUHs
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[loxcueT yacTOThI NOSIBIEHUSI CUMBOJIA
B cTpoke. BcTpoennbie pyHKIMN
1151 00pabOTKH CTPOK

2.3 | AHanu3 aJirOpuTMOB 2 Ornpenenenre BO3MOKHBIX PE3YIBTATOB | PacKpbIBaTh CMBICI U3y4aeMbIX MOHSTUH.
paboThI AITOpUTMA IIPU TAHHOM AHaIM3UpPOBATH TOTOBBIE AJITOPUTMBbI
MHO>KECTBE BXOJHBIX JaHHBIX, U IPOTPaMMBbl
orpeziesieHue BO3MOXKHBIX BXOJIHBIX
JAHHBIX, TPUBOJAIIUX K JAHHOMY
pe3ynbTary

Uroro no pazneny 21

Pe3epBHOE Bpemst 1

OBIIEE KOJIMYECTBO 34

YACOB I10 ITPOT'PAMME
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9 KJIACC
HaumenoBanue
Ne KomnuectBo OCHOBHBIE BUIbBI 1€ITENHbHOCTH
pas3aenoB U TEM [IporpamMHoOe conepkaHue
/i y9e6HOro IpenIveTa 4acoB oOydJaronuxcs

Paznen 1. Hudposasi rpaMoTHOCTH

11

I'moGanbHas ceThb
WNurepHer u crpateruu
0e30I1acHOTr0
MMOBEACHUS B HEH

3

I'noGanwuas cetb MaTepuet. IP-aapeca
y310B. CeTeBOoe XpaHEeHNE JaHHBIX.
MeTo1bl HHIUBHTYy aJTbHOTO

Y KOJUICKTUBHOTO Pa3MEIICHHUSI HOBOU
uHpopmanuu B Murepuere. bonbime
JaHHBIC (MHTEPHET-IaHHBIC,

B YACTHOCTH JIaHHBIE COITUAIbHBIX
cereit). [Tonstue 06 nHGpOPMATMOHHOM
0€30MacHOCTU. YTPO3bI
nH(OpPMaIIMOHHON 0€30MacHOCTH

npu pabote B ri100aqbHON CeTH

Y METO/IbI TPOTUBOICHCTBUS M.
[TpaBuiia 6e30macHOA
ayTeHTU(UKAIIK. 3a1TuTa TTIHON
uHpopmaruu B aTepHETE.
besomnacHbie cTpaTeruy MOBEICHUS

B Uutepnere. [Ipenynpexaenue
BOBJICUCHHUSI B JICCTPYKTUBHBIE

¥ KpUMUHAIbHBIE OPMBI CETEBOM
AKTUBHOCTH (KHOEpOYJUTHHT, (PUIITHHT

u apyrue Gopmbl)

PackpbIBaTh CMBICIT M3yYaeMbIX TOHSATHH.
AHaU3UpOBaATh JOMCHHBIC UMCHA
KOMITBIOTEPOB U ajjpeca TOKyMEHTOB

B lHTEepHeTe.

OnpenensaT MUHUMAJIbHOE BPEMS,
HE00X0IUMOE JIJIs TIepeiadn H3BECTHOTO
o0beMa JaHHBIX M0 KaHATy CBS3H

C U3BECTHBIMU XapaKTEPUCTUKAMH.
Pacrio3naBaTh MOTEHIMATBLHBIE YTPO3BI

U Bpe/JIHbIE BO3/ICUCTBHUSI, CBI3aAHHbBIE

¢ uHGOPMAITMOHHBIMH

¥ KOMMYHUKaIIUOHHBIMU TEXHOJIOTUSAMH,
OLICHMBATh MpeJjlaraeMbple MyTH UX
yCTpaHEHHUSI.

Ilpaxmuueckue pabomur:

1. Coz0anue komnaekcHoblx
UHGDOPMAYUOHHBIX 0OBEKMOB 8 8UOe 8eD-
CmMpaHuy, 8KIIOYAIOWUX 2paduieckue
00vbeKmbl, ¢ UCNOIL30BAHUEM
KOHCMPYKMOPO8 (uabioH08).

2. 3Hakxomcmeo ¢ MexaHusmMamu
obecneuenusi nPUEAMHOCU
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u bezonacHoi pabomwi ¢ pecypcamu
cemu Unmepnem, memooamu
aymenmughuxayuu, 8 mom yuciue
NPUMEHAEMBIMU 8 CEPBUCAX 20CYCTIY2

1.2

PabGora
B MH()OPMAIIMOHHOM

IPOCTPaHCTBE

Bunebl nestensHoCcTH B IHTEpHETE.
WHTEPHET-CEPBHCHI:
KOMMYHUKAIIHOHHBIC CEPBHUCHI
(mouToBas cityx06a, BU1e0-KOH(pEpEeHII-
CBSI3b M JIPYTHE), CIIPABOYHBIC CITYKOBI
(KapThl, paclUCaHUs B JIPyTHE),
MTOMCKOBBIC CITYKOBI, CITy>KObI
OOHOBJICHUS TTPOTPAMMHOTO
obecrieyeHus1 U Ipyrue CiayKObl.
CepBHUCHI TOCYJTaPCTBEHHBIX YCIIYT.
OO6auHble XpaHWINILA JaHHBIX.
CpenctBa cOBMECTHOM pa3pabOTKu
JIOKYMEHTOB (OHJIaliH-0(hUCHI).
[IporpammHoOe obecrnieueHue Kak BeO-
CEpPBUC: OHJIAUHOBBIE TEKCTOBBIC

U rpauuecKue peaaKTOpPhl, CPEIIbI
pa3pabOTKH MPOrpaMm

PackpbIBaTh CMBICI U3y4aeMbIX
TIOHSITHN.

IIpuBOIUTHE IPUMEPHI CUTYALIUH,

B KOTOPBIX TPEOYETCS UCIIOIB30BaTh
KOMMYHUKAIIMOHHBIE CEPBUCHI,
CIIPAaBOYHbBIC ¥ IOMCKOBBIE CITY>KOBI U JIp.
OnpenensaTh KOJIUYECTBO CTPAHMUI],
HaICHHBIX TOMCKOBBIM CEPBEPOM

IO 3aIIpOcaM € UCTI0JIb30BaHUEM
JIOTUYECKUX OTEepaluil.

[IpuBOANTE IPUMEPHI YCIYT,
JIOCTYTHBIX Ha CEpBHUCAX
rOCyJapCTBEHHBIX YCIIYT.

[IpuBOAUTH TPUMEPHI OHIIAMHOBBIX
TEKCTOBBIX U TPaUUECKUX PEIAKTOPOB,
cpen pa3paboTKu Mporpamm.
Ilpakmuueckue pabomut:

1. Ilouck unghopmayuu 6 cemu
Hnmepnem no 3anpocam

C UCNONIL30BAHUEM TOSUHECKUX ONePayUul.
2. Hcnonvzoeanue onnaun-oguca

07151 paspadbomku OOKYMeHMO8

Hroro no pazneny
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Pa3nen 2. TeopeTnueckue 0CHOBbI HHPOPMATHKH

2.1

MonenupoBanue
Kak METOJ MTO3HAHUS

8

Mogenb. 3agauu, periaeMblie

C MOMOIIIbIO MOJICJIUPOBAHUSL.
Knaccudukanuu moene.
MarepuanbHbie (HaTYpHBIC)

¥ UH(OPMAIIMOHHBIE MOJICTIH.
HenpepoiBHBIE U TUCKPETHBIE MOJIETH.
Nmurannonusie mogenu. Mrposelie
moenu. OreHka aIekBaTHOCTH MOJISTTU
MOJCTUPYEMOMY OOBEKTY U IEISIM
MozenupoBaHus. TaOIruHbIe MOJIEITH.
Tabnuna kak npecTaBIeHue
otHomeHus. basbl nanubpIx. OTO0P

B Ta0JIMIIE CTPOK, YOBJIETBOPSIOIINX
3aaHHOMY ycioBuio. ['pad. Bepmuna,
pebpo, myTh. OpHUEeHTHPOBAHHBIE

¥ HEOpUEHTUpOBaHHbBIC Tpadbl. [nnHa
(Bec) pebpa. Becorast marpuiia rpada.
JlnmHa myTH MEKTy BepiinHaMu rpada.
[Touck onTuManbHOTO MyTH B Tpade.
HavanbHas BepiirHa (MICTOYHUK)

Y KOHEYHas BEpIINHA (CTOK)

B OPUEHTHPOBAHHOM Tpade.
Brruucnenue konuyecTBa myTei

B HAITPaBJICHHOM aIlMKJIMYECKOM rpade.
Hepeso. Kopens, BepiinHa (y3en),
JUCT, pedpo (ayra) nepesa. BeicoTa

PackpbIBaTh CMBICIT U3y4aEMBIX TOHATHUN.

Omnpenensats BUJ HHHOPMAITMOHHON
MOJICNTA B 3aBUCUMOCTH OT CTOSIIEH
3aJ1aum.

AHaIM3upoBaTh HHPOPMAIMOHHBIC
Moenu (Tabauiel, rpapuku,
JMarpaMMBbl, CXEMBI U JIp.).
OcymecTBIsATh CUCTEMHBIN aHAIIN3
00BEKTa, BBIJICIIATEH CPEJIH €70 CBOWCTB
T€ CBOMCTBA, KOTOPBIC CYIICCTBECHHBI

C TOYKH 3pPCHUS 1IEICH MOICTUPOBAHUS.
OneHuBaTh aJIeKBATHOCTh MOJIEIIN
MOJIEIUPYEMOMY OOBEKTY U IIEJIIM
MOJIETTUPOBAHUSI.

CTpouTh U UHTEPIPETUPOBATH
paznuyHble HHOOPMAIIMOHHBIE MOIEIN
(Tabmu1ibl, UArpaMMel, Tpadsl, 1epeBo,
CXEMBbI, OJIOK-CXEMBI aJITOPUTMOB).
HccenenoBaTh ¢ HOMOIIBIO
HH(})OPMAITMOHHBIX MOJIETICH OOBEKTHI

B COOTBETCTBHHU C IIOCTABJICHHOM 3aJa4cH.

N3y4ath 3Tarsl KOMITBIOTEPHOTO
MOJICITUPOBAHUSI.

PaboTaTh ¢ TOTOBEIMU KOMITBIOTEPHBIMHU
MOJCIISAMHA U3 PA3TUIHBIX IIPEAMETHBIX
o0OJacTen.
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nepesa. Ilognepeso. [Ipumepsr
UCII0JIb30BaHUs iepeBbeB. [lepedop
BApUAHTOB C MIOMOLIBIO JIEPEBA.
[lonsTE MaTeMaTUYECKOW MOZEIIH.
3agauu, peraeMble ¢ TOMOIIbIO
MaTEMaTH4eCKOro (KOMITbIOTEPHOTO)
MojenrpoBanus. OTinaune
MaTeMaTH4YeCKON MO OT HaTypHOM
MOJENH U OT CJIOBECHOTO
(JIuTEpPaTYpHOTO) OMUCAHUSI 0OBEKTA.
Drarbl KOMIBIOTEPHOTO
MOJENUPOBAHMS: TOCTAHOBKA 3a/1a4H,
MOCTPOEHUE MaTeMaTHYECKON MOJIENH,
IporpaMMHasi peanu3aius,
TECTUPOBAHUE, IPOBECHUE
KOMITBIOTEPHOTO SKCIIEPUMEHTA, aHAIN3
€ro pe3yJabTaTOB, YTOUHEHUE MOJAEIH

Ilpakmuueckue padomeut:

1. Coz0anue oonomabauunot b6asol
oannwix. Ilouck oannwix 6 2omoeoii base.
2. Paboma ¢ 2comoswbimu
KOMNbIOMEPHLIMU MOOCTISIMU

U3 PA3IUYHBIX NPEOMEMHbIX 001acmell.

3. Ilpoepammnas peanuzayus
NPOCMEtUX MAmemMamuyeckux mooenetl

Hroro no pazneny

8

Pa3nen 3. AlnroputMsbl 1 IPOrpaMMHPOBaHHE

3.1

Pa3pabotka
aJITOPUTMOB
U TIpOTrpamMm

6 PasOuenue 3amaun Ha Moa3agaun.
CocraBiieHre aIrOpUTMOB U IIPOrPaMM
C UCTIOJIb30BAaHUEM BETBIICHU, IUKIIOB
Y BCIIOMOTaTEIbHBIX aJlTOPUTMOB

JUIS1 YTIPABIICHUS UCTIOTHUTEIEM
Po6oT nnu gpyrumMu UCIOTHUTESIMU,
TakuMHM Kak Yepenamika, YepTeKHUK
U Apyrumu. TaOGnudHble BEIMUYUHbI

PackppIBaTh CMBICIT U3y4aeMbIX ITOHSATHN.
Pa3pabaTsiBaTh IPOrpaMMBI

JUTst 00pabOTKM OJTHOMEPHOT'O MacCHBa
LEJIBIX YUCET.

Ocy1iecTBISITh pa30MeHNEe UCXOTHOU
3a/1a4ud Ha MOJ3a/1a4H.

Pa3zpabatbiBaTh IpOrpaMMBsl,
coJiepxalire noanporpamMmmy(bl).
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(MaccuBbl). OTHOMEpPHBIE MAaCCHUBBI.
CocraBieHue 1 OTiIa/iKa IporpaMm,
peaNnu3yoINX TUIIOBbIE AJITOPUTMBI
00pabOTKH OJHOMEPHBIX YUCIOBBIX
MAacCHBOB, Ha OJIHOM U3 A3BIKOB
nporpammupoBanus (Python, C++,
Ilackans, Java, C#, IlIkonbHBIN
AnroputmMudeckuit SA3bIk):
3arMoJHEHUE YUCIOBOTO MacCuBa
CIIy4ailHBIMHU YMCJIaMHU, B COOTBETCTBUU
¢ ¢hopMyIJol WM MyTEeM BBOJIa YUCEII,
HAXO0XJCHUE CYMMBI 3JIEMEHTOB
MacCHUBa, TUHEHHBINA MOUCK 3aIaHHOTO
3HAYEHHUS B MACCHBE, MOJICUET
AJIEMEHTOB MACCHBa,
yIIOBJIETBOPSIIOIINX 38IaHHOMY
YCIIOBUIO, HAXOXKJICHHE
MHUHUMAJIBHOTO (MaKCUMAaJIbHOTO)
asieMeHTa MaccuBa. CoOpTHpPOBKa
MaccuBa. OOpaboTKa MOTOKA JJAHHBIX:
BBIYHCJIEHUE KOJIMYECTBA, CYMMBI,
cpenHero apupMeTHIecKoro,
MUHUMAJIbHOTO U MaKCUMAJILHOTO
3HAYEHUS JIEMEHTOB
II0CJIEI0BATENBHOCTH,
YIIOBJIETBOPSIOIIUX 33 JaHHOMY
YCIIOBUIO

Ilpakmuueckue padbomuwi:

1. Cocmasnenue npoepamm

C UCNONB308AHUEM BCNOMO2AMENbHBIX
aneopummo8 Onsl ynpaeieHus
ucnoaHumensaimu, maxumu kaxk Pobom,
Yepenawxa, Yepmesicrhux.

2. CocmasneHnue u omnaodka npocpamm,
Peanuzyrouux munogvie aicopummuol
00pabomKu 0OHOMEPHBIX YUCTIOBLIX
MAccu6o8, Ha OOHOM U3 A3bIKOB
npoepammuposanus (Python, C++,
Ilackanw, Java, C#, [llxonvusii
Aneopummuuecxuii A3vix)
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3.2 | YnopasneHue 2 VYnpasnenune. Curnan. O0partHas cBsizb. | PackpblBaTh CMBICT U3y4aeMbIX OHSATHH.
[TonyueHnue curHajioB ot HUQPPOBHIX AHanmu3upoBaTh OTHOIICHUS B )KUBOU
JATYMKOB (KacaHUsl, PACCTOSIHUS, CBETA, | MPUPOJIE, TEXHUUECKUX U COIIMATBHBIX
3ByKa U Japyroro). [Ipumepsr (mKoJa, ceMbs U Jp.) CUCTEMax
WCIIOJIb30BaHUS MIPUHIIUIIA OOpaTHOM C MO3UIIUHN yIIPABICHHUSL.
CBSI3U B CHCTEMaXx YIpPaBJICHUS N3yyaTh npuMepbl poOOTH3UPOBAHHBIX
TEXHUYECKUMU YCTPOUCTBAMU CUCTEM.
C MMOMOIIBIO TATYUKOB, B TOM YHUCJTIE Ilpakmuueckue pabomot:
B poboToTexHuke. [Ipumepsl 1. 3nakomcmao ¢ yuebHoli cpedoti
POOOTHU3UPOBAHHBIX CUCTEM (CHUCTEMA paspabomru nNpocpamm yYnpasieHus
yIpaBJICHUS JIBHKCHUEM 0BUICYYUMUCS PODOMAMU
B TPAHCIIOPTHOM CUCTEME, CBapOUHas
JIMHUS aBTO3aBOJA,
aBTOMAaTU3UPOBAHHOE YIIPaBJICHHUE
OTOIUICHHS JJOMa, aBTOHOMHAas CUCTeMa
yIpaBIEHUS TPAHCIIOPTHBIM CPEJCTBOM
U IPYTUE€ CUCTEMBI)

Wroro no pazneny 8

Pa3znen 4. UnopManmoHHbIEe TEXHOJIOTHH

4.1 | DnexTpoHHBIE 10 [TonsiTie 00 ANEKTPOHHBIX TAOIHIIAX. PackppIBaTh CMBIC H3y4aeMBbIX

TaOINLIBI Tunbl JaHHBIX B TYEUKAX SJICKTPOHHON | TTOHATHH.

Tabmuibl. PegaktupoBanue AHanM3UpOBAThH MOJIB30BATEIBCKUN
u (popmaTupoBaHue TaOIUIL. uHTEpPEiC MPUMEHSIEMOTO
Berpoennbie GpyHKIMM 1715 IOUCKA MPOrpaMMHOTO CPEICTBa B paboTe
MaKCUMyMa, MUHUMYyMa, CyMMBI C DJIEKTPOHHBIMU TAOJIHUIIAMH.
U CpeaHEro apupmMeTuyeckoro. OrnpenensiTe yCIOBUS U BO3MOXHOCTHU
CopTupoBKa JaHHBIX B BbIJICTIEHHOM MPUMEHEHHUS POTPAMMHOTI0 CPEJICTBA
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nuanasoHe. IToctpoenue nuarpamm
(rucTorpamma, Kpyropas quarpamma,
ToueyHas Auarpamma). Beibop tuma
nuarpammel. [IpeoOpazoBanue hopmyin
npu KomupoBaHuU. OTHOCHUTEIbHAS,
aOCOIOTHAS U CMEIIaHHAs aJpecarusl.
Y CIOBHBIE BEIYHCIICHUS B 2JIEKTPOHHBIX
tabnunax. CyMMUpOBaHUE U MOACUET
3HAYCHH, OTBEYAIONUX 33 JAHHOMY
ycioButo. O0paboTKa OOIBIINX
Ha0OpOB JTaHHBIX. YUCIIEHHOE
MOJICJTHPOBAHKE B AJICKTPOHHBIX
TadIMIax

JUTSI PETIICHUS THITOBBIX 3a71a4 B paboTe

C DJICKTPOHHBIMH TaOJIUIIAMHU.
BEIBIIATE 001IIee U pa3uuus B pa3HBIX
MIPOrPaMMHBIX TIPOAYKTaX,
MIpeTHa3HAYCHHBIX TSI PEIICHUS OHOTO
KJ1acca (pa3HbIX KJIAaCCOB) 3aja4 B paboTe
C 2JICKTPOHHBIMHU TAOJIUIIAMH.
PenaktupoBats u popmMaTUPOBATH
AIIEKTPOHHBIC TAOJIUIIBI.
AHaJIM3UPOBATh M BU3YaIM3UPOBATH
JTAaHHBIC B 3JICKTPOHHBIX TaOJIUIIAX.
BBINOJIHATH B 3JIEKTPOHHBIX TaOIUIIAX
pacyeThl 0 BBOJIMMBIM T0JIb30BaTENEM
dbopMyiaMm ¢ UCTIOIB30BaHUEM
BCTPOCHHBIX (PYHKITUH.

OcyiecTBIsATh YUCICHHOE
MOJICJIMPOBAHKE B MPOCTHIX 3a/1a4ax

U3 pa3IMYHBIX MPEIMETHBIX 001acTeH.
Ilpaxmuueckue padomot:

1. Beo0 oamnnwvix u hopmyn, ogpopmaenue
maoauywl.

2. Copmuposka u ghunompayusi OaHHbIX
8 2JIeKMPOHHBIX MAOIUYAX.

3. Ilocmpoenue ouazpamm u epaguxos
8 JJIeKMPOHHBIX MAOIUYAX.

4. Bvinonnenue paciemog no 6600UMbIM
nov3osamenem hopmyram
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C UCNOIb308AHUEM BCMPOEHHBIX
@dynryuil.

5. Obpabomxa bovuiux Habopos
OAQHHDIX.

6. Yucnennoe mooenuposanue

8 2JIeKMPOHHBIX MAOIUYAX

4.2 | UadopmarmioHHbIE 1 Ponb nHpOPMAITMOHHBIX TEXHOJIOTHH PackpbIBaTh CMBICIT N3y4aeMbIX TOHSITHIA.
TEXHOJIOT UM B Pa3BUTHH YKOHOMHUKH MHpa, cTpanbl, | O0CykaaTh posb MH(YOPMALIMOHHBIX
B COBPEMEHHOM peruona. OTKpBITbIC 00pa3oBaTebHbIC | TEXHOJOTHH B COBPEMEHHOM MHpE.
oOriecTBe pecypcsl. [Ipodeccun, cBsa3aHHbie OO6cyxaaTh 3HaYEHUE OTKPBITHIX
¢ uHPOPMATUKOH o0pa3oBaTeIbHBIX PECYPCOB
1 UH()OPMAIMOHHBIMM TEXHOJIOTHSIMH: | U BO3MO>KHOCTU UX UCIIOJIb30BaHUS.
BeO-1M3aitHEp, IPOTPAMMHUCT, AHanu3upoBaTh U(POBBIE HABBIKH,
pa3pabOTYMK MOOMJIBHBIX IIPUIOKEHHH, | KOTOPBIMHU TOJIKEH 00J1aJaTh BBITYCKHUK
TECTUPOBIIUK, APXUTEKTOP IIKOJIBI.
IPOrpaMMHOT0 00eCTICUCHMUS, N3zy4date npodeccun, CBI3aHHBIE
CHEIUATKCT 110 aHAIHU3Y JIaHHBIX, ¢ uH(MOPMATHKON U MH(DOPMAITMOHHBIMU
CUCTEMHBIN aIMUHUCTPATOP TEXHOJIOTHUSIMHU.
Ilpakmuueckue pabomut:
1. Coz0anue npesenmayuu
o npogpeccusix, cesazannvix ¢ UKT
Hroro no pazneny 11
PesepBHOE Bpemst 1
OBIIEE KOJIMYECTBO 34
YACOB I1O ITPOT'PAMME
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IMEPEYEHB (KOJJUPUKATOP) PACHPEJIEJEHHBIX 1O KJIACCAM
IMPOBEPSIEMbBIX TPEBOBAHUU K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJBHOMN TPOT'PAMMBI OCHOBHOI'O
OBIIEI'O OBPABOBAHUS M1 DJIEMEHTOB COJIEP) KAHUSA

MO UTH®OPMATHUKE

B ¢denepanbHbIX M peruoHANbHBIX MpOIEAypax OLEHKH KadecTBa 0O0pa3oBaHUs
UCIIOJIb3yeTCsl mepeyueHb (KoAM(pUKATOp) paclpeieseHHbIX MO KilaccaM MpPOBEPSEMBIX
TpeOOBaHUN K pe3yJbTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTelIbHOW MpPOrpaMMbl
OCHOBHOT'O 00111er0 00pa30BaHMs U 3JIEMEHTOB COJIepKaHUs 0 UHPOPMATHUKE.

7 KIIACC

IIpoBepsiemble TpeOOBaHMS K Pe3yJIbTATAM OCBOCHHMSI OCHOBHOM 00pa3oBaTe/IbHOM
NporpaMMslI

Kon [TpoBepsieMbIe IPEAMETHBIC PE3YJIBTATHl OCBOCHHSI OCHOBHOM
TIPOBEPSIEMOTO 00pa3oBaTeIbHON MPOTrpaMMBbl OCHOBHOTO 001IIEro 00pa3oBaHuUs
pe3yibpTara
1 I[To reme «llupoBasi rpaMOTHOCTE
1.1 [losicHaTh HAa mpUMepax CMBICT  TIOHATHH  «WHGMOpMAIUIY,
«uHGOPMAITMOHHBIA ~ TIporiece»,  «oOpaboTka  HHQpOpMALUKY,

«XpaHeHue nHhopMaluny, «Iepeaaya nHHOPMAaIITU»

1.2 [IprBOANTE IpUMEPHI COBPEMEHHBIX YCTPOMCTB XPAHEHUS U IIEpeIaun
uH(GOpPMAIINH, CPABHUBATH UX KOJTUYECTBEHHBIE XapaKTEPUCTHKU

1.3 [Tonyyatp ® uWcCHmOAB30BaTh HWHOOpPMAIMIO O XapaKTePHUCTHKAX
MIEPCOHATILHOTO KOMITHIOTEPA U €TI0 OCHOBHBIX AJIEeMEHTaxX (TpoIeccop,
OTepaTUBHAS MAMSTh, IOJITOBPEMEHHAsI aMsITh, YCTPOMCTBA BBOJIA —
BBIBO/1A)

14 COOTHOCUTH XapaKTEPUCTUKU KOMITbIOTEPA C 3aJja4aMu, PEeIIaeMbIMU
C €ro NOMOIIBIO

1.5 OpueHTHPOBATHECA B HEPAPXUUECKON CTPYKType (aiIoBON CHCTEMBI
(3anmuchIBaTH MOTHOE MM (haiina (karamora), myTh K daimy (KaTanaory)
0 WMEIOMIEMYCS OIHUCAaHWIO0 (PAMIOBOM CTPYKTYpPhI HEKOTOPOTO
UH(GOPMAIIMOHHOTO HOCUTEJIS )

1.6 PaGotarh ¢ (aiinoBoil cHUCTEMON TMEPCOHATBLHOTO KOMITBIOTEPA
C UCIIOJIb30BaHUEM Tpaduyeckoro uutepdeiica: cozgaBaTh (KOMUPOBATH,
nepeMeInarb, MepeuMEHOBBIBATh, yIAIATh U apXUBUPOBATH (ailiibl
¥ KaTaJoTH, UCTIOJIb30BaTh AHTUBUPYCHYIO TPOTPAMMY )
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1.7 Uckatp uHpopmanmio B MHTepHeTe (B TOM YHKCIE MO KIHOYEBBIM
CJIOBaM, MO HM300PaXKEHUIO), KPUTHUECKH OTHOCUTHCS K HaWJEHHOU
uH(pOpMaIKi, OCO3HABaTh OMACHOCTb ISl JIMYHOCTH W OOLIECTBa
pacupocTpaHeHUs BPEAOHOCHOM HMHpOpMalnMH, B TOM YHCIE
AKCTPEMUCTCKOIO U TEPPOPUCTHUECKOTO XapaKTepa

1.8 [lonumaTh CTpYKTYypy aipecoB BeO-pecypcoB
1.9 Hcnonp30BaTh COBPEMEHHBIE CEPBUCHI HHTEPHET-KOMMYHUKAIIUH
1.10 Cob6monate TpeGoBaHusi 0€30MaCHOM SKCIUTyaTallMd TEXHUYECKUX

CpencTB MH(MOPMAIMOHHBIX M KOMMYHHUKAIIMOHHBIX TEXHOJIOTH,
coOJII01aTh CETEBOM ITUKET, 0a30BbIe HOPMbI HH()OPMAIITMOHHON 3TUKHU
U TIpaBa Npu paboTe ¢ MPUWIOKEHUSIMU Ha JIOOBIX YCTPOMCTBax
u B lHTepHere, BbIOMpaTh O€30MACHBIE CTPATErMU MOBEACHUS

B CETH
1.11 [TpumensTs MeTOABl NMPOGUIAKTUKA HETAaTUBHOTO BIUSHHUS CPEICTB
WH()OPMAIIMOHHBIX U KOMMYHUKAITMOHHBIX TEXHOJIOTUMA Ha 3JI0POBbHE
[1OJIL30BATEIIA
2 ITo Teme «TeopeTnuecknue OCHOBBI UHPOPMATUKIY
2.1 KonupoBathk u JeKoaMpOBaTh COOOIICHUS IO 3aJJaHHBIM TIPaBUIIaM,

JEMOHCTPUPOBATh MOHMMAHHE OCHOBHBIX NMPUHIIUIIOB KOJIUPOBAHMS
UH(OPMAIMK PA3THYHON PUPOJIBI (TEKCTOBOMU, rpaMueCcKOM, ayauo-)

2.2 CpaBHuBaTh JUIMHBI COOOIIEHUM, 3alMMCAaHHBIX B  Pa3JIMYHBIX
andaBuTax, ONEPUPOBATh CAUHUIIAMU U3MEPCHUS HHPOPMAIIMOHHOTO
o0beMa U CKOPOCTH TIepeIaun JaHHBIX

2.3 OueHnBaTh MW CpPaBHUBATh pa3Mepbl TEKCTOBBIX, TI'papUUECKHX,
3BYKOBBIX (haiijioB U BHaeodaition

3 [To Teme «MH(bOpMaIIOHHBIE TEXHOIOTHI
3.1 [IpencraBnsath  pe3yabTaThl  CBOEW  JEATEIBHOCTH B BHIE
CTPYKTYpUPOBAHHBIX WJLTIOCTPUPOBAHHBIX JIOKyMEHTOB,

MYJbTUMEIUWHBIX TPE3CHTANI

IIpoBepsieMble 3JIEMEHTHI COAEPKAHMS

Kon [IpoBepsieMblli 2IEMEHT COAEPKAHUS

1 Hudpoas rpaMOTHOCTD

11 Komnbrotep — yHUBEpCcaabHOE BEIYUCIUTEIBLHOE YCTPOUCTBO, paboTaroliee
no mnporpamme. Tumsl KOMIBIOTEPOB: MEPCOHAIBHBIE KOMIIBIOTEPHI,
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BCTPOEHHBIE KOMITBIOTEPHI, CYNEPKOMITBIOTEPHl. MOOMIBHBIE YCTPONCTBA.
TexHuka 0€30MACHOCTH U MIpaBUiIa padOThl HA KOMIIBIOTEPE

1.2

OCHOBHBIE KOMIIOHEHTHI KOMIIbIOTEpa M uX Ha3HaudeHue. [Ipoueccop.
OnepatuBHas U AOJTOBPEMEHHAs NaMsAThb. Y CTPOWCTBA BBOJAA U BBIBOJA.
CeHcopHbIi  BBOJ, JaTYMKH  MOOWJIBHBIX  YCTPOMCTB,  CpEICTBa
OMOMETPUYECKOI ayTeHTU(UKATUU

1.3

Uctopuss pa3BUTHS KOMIIBIOTEPOB U  MPOTPAMMHOTO  OOECIeUEHUS.
[Tokonenus  koMnbelOTEPOB.  COBpEMEHHBIE  TEHACHLUMH  Pa3BUTHS
KOMIIBIOTEPOB. CynepKoOMIbIOTEPHI. [TapannenbHbie BBIYHCJICHHUS.
[Tepconanbubit KOMmbIOTEp. [Iporieccop U ero XxapakTepUCTUKH (TaKTOBas
4acToTa, pas3psanHocTh). OnepaTuBHas mamsATh. JloJroBpeMeHHAs: MaMsTh.
VYerpoiictBa BBojma U BbiBoJIa. O0BEM XpaHUMBIX JaHHBIX (ONepaTUBHAS
naMsiTh KOMIIBIOTEPA, JKECTKUM JUCK W TBEPAOTENIbHBIA HAKOIMUTEb,
MOCTOSIHHASI TAaMATh CMapT(OHA) U CKOPOCTH IOCTYTA JIJIsl Pa3IMYHbIX BUIOB
HOCHUTEJICH

1.4

[Iporpammuoe oOecrnieyeHne KomImbloTepa. [IpukiamHoe mporpaMmMHOE
obOecrieuenue. CucremHoe rmnporpamMmmHoe oOecneueHue. CuCTeMbl
nporpammupoBanud. [IpaBoBas oxpaHa nporpaMm U JaHHbIX. becmiaTtHeie u
yCcII0OBHO-0ectuiaTHbIie mporpamMMbl. CBOOOIHOE MPOrpaMMHOE o0ecrieueHue

1.5

@aiinel W manku  (katajgoru). Tumbl daiimoB. CaoiictBa  (paitios.
XapakTepHble pa3Mmepbl (aiiJloB pa3IMYHBIX THUIIOB (CTpaHHWIA TEKCTa,
JNIEKTpOHHAss  KHWra, (Qororpadus, 3amuch TECHU, BUICOKIIUIIL,
MOJITHOMETPAXKHBIN (DHITBM)

1.6

[Tpunnuner moctpoeHus ¢ainoBeix cucteM. [lonmHoe ums ¢aiina (manku,
karanora). [IyTs k ¢aitny (manke, KaTajaory)

1.7

daiinoBelii MeHemkep. Pabora ¢ ¢aiinamMmu u mankamMu (KaTaJgoraMH):
CO3[lJaHHE, KOIHMPOBAaHHE, IEpPEMEIICHUE, MEPEUMEHOBAHUE U YAAJICHHE
daiinoB u manok (karamoroB). [louck (aitnoB cpeacTBaMu OnepanoOHHON
CUCTEMBI

1.8

ApxuBanus JaHHbIX. MCIoap30BaHue MpOrpaMM-apXruBaTOPOB

1.9

KomnbrorepHbie BUPYCHI U IPyTHE BPEAOHOCHBIE ITporpamMmMsbl. [Iporpammsl
JUISL 3a10UTHI OT BUPYCOB

1.10

O0benuaeHne KoMIbI0TepoB B ceTh. CeTh MHTEpHET. BeO-cTpanuia, Bed-
caiit. CTpykTypa aapecoB BeO-pecypcoB. bpaysep. [lonckoBbie CHCTEMBI.
[louck wuHpOpMaUMU TO KIOYEBBIM CJIOBAaM M MO HU300pa)KEHUIO.
JlocToBepHOCTh MH(GOpMaLIUK, TOTy4eHHOU u3 IHTepHeTa

1.11

CoBpeMEHHBIE CEPBUCHI HHTEPHET-KOMMYHHKAIINI
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1.12

CereBoii 3THKET, 0a30Bble HOPMBI HMH(POPMALMOHHON ASTUKU M MpaBa
npu pabore B ceru HMurepHer. CrtpaTeruu O€30MaCHOIO MOBEICHUS
B lHTepHeTe

TeopeTnueckne 0CHOBbI HHPOPMATUKU

2.1

Wudopmaruss — OJHO U3 OCHOBHBIX TMOHSATUNA COBPEMEHHON HayKwu.
Wudopmaruss kak CcBeAeHUs, MpeJHA3HAYCHHbIE JUIsI  BOCHIPUATHS
YeJIOBEKOM, U UH(OpMaIus Kak JaHHbIE, KOTOPbIE MOTYT ObITh 00pabOTaHbI
aBTOMAaTHU3UPOBAHHOMN CUCTEMOU

2.2

JIMCKpeTHOCTh JTaHHBIX. BO3MOXXHOCTh ONMUCaHUs HENPEPBhIBHBIX 00BEKTOB
U TPOLECCOB C TMOMOIIbIO AUCKPETHBIX AaHHBIX. WHbopmaimoHHbie
IpOLECChl — TPOLIECCHI, CBA3aHHBIE C XpAaHEHUEM, IPeoOpa30OBaAHUEM
U IIeperavyen JaHHbIX

2.3

CumBon. AndaBut. MomHocTs andasura. Pa3zHooOpasue  sS3bIKOB
u andaButoB. EcrecTBeHHble W (opManbHbIe S3bIKH. AJPaBUT TEKCTOB
Ha pycckoM si3bike. JIBomunblit andasut. KonruecTBo BCEBO3MOXKHBIX CIIOB
(KOJTOBBIX KOMOMHAIMI) (PUKCUPOBAHHOW /JIMHBI B JIBOMYHOM aiQaBuTe.
[IpeobpazoBanue nr060ro andasuta K 1BOMYHOMY. KomuecTBO pa3IndyHbIX
CJIOB (PMKCHPOBAHHOM JIIMHBI B ajipaBUTE ONPEEIIEHHON MOIIIHOCTH

2.4

KonupoBanue cuMBOJIOB OHOTO ajidaBUTa ¢ MOMOIIBIO KOJOBBIX CIIOB
B Ipyrom andaBuTe, KOAOBas TaOIUIA, JEKOIUPOBAHUE

2.5

JBonunbiii koj. IlpemcraBieHue MTaHHBIX B KOMITBIOTEPE KaK TEKCTOB
B IBOUYHOM ajiaBUTE

2.6

NudopmanmoHHeliii 00beM JaHHBIX. bUT — MUHUMAaIbHAs €IUHHIIA
KOJIM4ecTBa MH(MOPMAIMKU — JIBOMYHBIA pa3psa. bait, kumiobaiT, Meradair,
ruradamT

2.7

CkopocTh nepefayu J1aHHbIX. ENMHUIBI CKOPOCTU MEepeaady JTaHHbIX.
Uckaxxenne nadopmaiuu npu nepeaade

2.8

KomupoBanue TtekcTtoB. PaBHOmepHbli kox. HepaBHOMEpHBI KO.I.
KomupoBka ASCII. Bocbmubutnbie xonupoBku. lloHsITHE 0 KOIHUpPOBKAx
UNICODE. /IlekomupoBaHue cOOOIICHUH C HCTIOIb30BAaHUEM PAaBHOMEPHOTO
¥ HEpaBHOMEPHOTO kKoaa. MIHpopManmmoHHbIi 00BeM TEKCTa

2.9

Ob6miee mpencraBieHue O MU(PPOBOM MPEACTABICHUN aAyIHOBH3yaTbHBIX
U JIpyTrUX HENMpephIBHBIX naHHbIX. KogupoBanue 1eeta. [[BeToBBIE MO,
Mopens RGB. I'nybuna konupoBanus. [lanutpa

2.10

PactpoBoe u BekTopHOE TpeacTaBiecHue n3oopaxenuu. [Iukcens. OreHka
nHQOpMALIMOHHOTO 00bemMa rpadUuecKuX MaHHBIX [JIs PacTpoOBOTO
M300paKEeHUS
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2.11

Konnposanue 3Byka. Pa3psagHocTs 1 yacToTa auckperusannu. KonnuectBo
KaHanoB 3anucu. OLEeHKa KOJWYECTBEHHBIX IIapaMETpPOB, CBSI3aHHBIX
C IIPEJICTaBJICHUEM U XPAaHEHUEM 3BYKOBBIX (pailyioB

HNupopmaniioHHbIe TEXHOIOTHH

3.1

TexcToBble JOKYMEHTHI M MX CTPYKTYPHBIE AJIEMEHTHI (CTpaHMIa, ab3arl,
CTpPOKa, CJIOBO, CUMBO)

3.2

TexkcToBbII mpoLeccop — HHCTPYMEHT CO3[aHUA, PENAKTUPOBAHUS
u popmatupoBaHus TekcToB. [IpaBuna Habopa TekcTa

3.3

PenaktupoBanue tekcra. CpoiictBa cumBosioB. Ulpudt. Tunel mpudtos
(pyOneHnsie, ¢ 3aceykamu, MOHOIIMpPUHHBIE). [lomykupHOE M KypCHBHOE
Hauepranue. CBoiicTBa a03alleB: rpaHUIlbl, ab3alHBIM OTCTYN, WHTEpBA,
BbIpaBHUBaHUE. CTuneBoe GopMaTUpOBaHUE

3.4

CrpykTypupoBaHue UWH(OpMAIlMU C TIOMOIIBIO CIHUCKOB U  TaOJHII.
MHoroypoBHeBbIe ciickd. [{o6aBiaeHne TaOIUIl B TEKCTOBBIE JOKYMEHTBI

3.5

BcraBka n3zo0paxeHuii B TEKCTOBbIE TOKYMeHThl. O0TekaHne n300paskeHui
TEeKCTOM. BKIIIOUeHME B TEKCTOBBIM IOKYMEHT AMarpamMm u Gopmyt

3.6

[TapameTpsl cTpaHulbl, HymMepanus crpaHull. Jlob6aBieHne B TOKYMEHT
KOJIOHTUTYJIOB, CCHLIOK

3.7

[IpoBepka mnpaBonucanus. PacctaHoBKa TmepeHOCOB. ['0710COBOM BBOJ
TekcTa. ONTHYECKoe pacrno3HaBaHUE TeKcTa. KoMMbIOTEpHBINA IMEpPEBO/I.
Hcnons3oBanue cepBucoB cetu HTepHET i1t 00pabOTKH TEKCTa

3.8

3HaKOMCTBO ¢ TpadUyeCKUMU peJakTopaMu. PacTpoBble  pPUCYHKH.
Hcnonb3oBanue rpaduueckux MpUMUTHBOB

3.9

Onepanuu  peAakTUPOBaHHWS TrpadHUUECKUX OOBEKTOB, B TOM YHCIIC
mudpoBeIx  (ororpaduii: H3MEHEHHE pa3Mmepa, o00pe3Ka, IOBOPOT,
oTpakeHue, pabora ¢ oOmactsmu (BbIACIICHHE, KOMHPOBAaHWE, 3aJIMBKA
IIBETOM ), KOPPEKITUS 1IBETA, APKOCTU U KOHTPACTHOCTHU

3.10

Bexropnas rpaduka. Co3naHue BEKTOPHBIX PHUCYHKOB BCTPOCHHBIMU
CpeACTBaMH TEKCTOBOT'O MpOLiecCopa WIH IPYTUX OporpaMM (IIPUIIOKEHHI ).
JloGaBneHre BEKTOPHBIX PUCYHKOB B JIOKYMEHTHI

3.11

[ToaroroBka MyJIbTHMETMHHBIX Tipe3eHTarmi. Craiin. JloOaBiieHre Ha cia
TeKCTa U n300paxeHuil. PaboTa ¢ HECKOJIBKUMU CllaiiiaMu

3.12

JloGaBneHnne Ha  claiil = ayqMOBU3YAIbHBIX  JaHHBIX.  AHAMAIHS.
IMuniepecebku
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8 KIJACC
IIpoBepsiemble TpeOOBaHKS K Pe3yJIbTATAM OCBOCHHSI OCHOBHOM 00pa30BaTe/ILHOM
NPOrpamMMmblI
Kon [IpoBepsiemMble IpeAMETHBIE PE3YJIBTATHI OCBOCHHSI OCHOBHOM
MIPOBEPSIEMOTO 00pa3zoBaTeIbLHOM MPOrpaMMbl OCHOBHOTO 00IIIero 00pa3oBaHus
pesyJibrarta
1 [To Teme «TeopeTnyeckne OCHOBBI MH()OPMATUKI
11 [losicHaTe Ha mOpuMepax paziuuus MEXIy I[O3UIUOHHBIMU
Y HEMO3UI[MOHHBIMU CUCTEMaMU CUUCIICHUS
1.2 3anucelBaTh U CpaBHUBATH Ienble yncaa oT 0 no 1024 B paznuuHbIx
MO3UIIMOHHBIX CHUCTeMax cuuciieHus (¢ ocHoBanusmu 2, 8, 16),
BBITMIOJHATH apu(MeTUYECKHUE ONepaliy Hal HUMH
1.3 PackpbiBaTh  CMBICT  TOHSTUH  «BBICKA3bIBAHUE»,  «JIOTMUYECKast
orepanus», «JIOTHYECKOE BhIPAKEHUE)
14 3anuchbiBaTh  JIOTUYECKHE  BBIPAXKEHHS  C  HCIOJIb30BaHUEM
JTU3BIOHKIIMY, KOHBIOHKIIUU W OTPUIIAHMS, OMPENEISATh UCTUHHOCTD
JIOTUYECKUX BBIPAKEHUN, €CITU HW3BECTHBI 3HAUYECHHS HCTUHHOCTU
BXOJIAIMX B HEr0 MEPEeMEHHBIX, CTPOUTH TaOJMIIBI UCTUHHOCTH
JUTSI JIOTUYECKUX BBIPAKEHU
2 [To Teme «ANTOPUTMBI U IPOTPAMMHUPOBAHUEH
2.1 PackpbiBaTh  CMBICI  TMOHSATUH  «UCHOJHUTENB»,  «AJITOPUTM,
«rporpamMmay, TOHUMAsh pa3HUIy MEXAYy YIOTpeOJeHHEM OSTHX
TEPMHUHOB B OOBIZICHHOM peun U B MH(OPMATHUKE
2.2 OnuceIBaTh aIrOPUTM PEIICHUS 3aJlauyd Pa3IMYHBIMH CIIOCOOaMH,
B TOM YHCJI€ B BUJI€ OJIOK-CXEMBbI
2.3 CocTaBisaTh, BBIIOJIHATH BPYYHYIO M Ha KOMIIBIOTEPE HECIIOXKHBIE
AITOPUTMBI C UCIIOJIb30BAHUEM BETBJICHUM U LIUKJIOB JIJIS1 YIIPABIICHHUS
UCIIOJTHUTEIISIMU
2.4 Hcnonb30oBaTh KOHCTAaHTBI M NEPEMEHHBIE Pa3IMYHBIX THUIIOB
(YUCIOBBIX, JIOTMYECKUX, CHUMBOJIBHBIX), @ TaKXE COJEpKallhe HX
BBIPa)KEHUS, UCIIOJIB30BATh ONEPATOP MPUCBANBAHMUS
2.5 Hcnonp3oBaTh mpu pa3pabOTKe MPOrpaMM JIOTUYECKUE 3HAYCHUS,
OIepalliy U BbIPAKEHUS C HUMHU
2.6 AHanu3upoBaTh  NPEIJIOKEHHBIE  AJTOPUTMBI, B TOM  YHUCIE

ONPEJICIIATh, KAKHUE PE3yJIbTaThl BO3MOKHBI ITPU 3aJJAHHOM MHOKECTBE
WCXOIHBIX 3HAUYCHUN
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2.7

Co3naBath W OTIAXUBaTh NPOrpaMMbl Ha OJHOM M3 S3BIKOB
nporpammupoBanus (Python, C++, Ilackans, Java, C#, LlIkonpHBIi
AnroputMudeckuil SI3bIK), peasu3yloUIMe HECIOXKHBIE aJTOPUTMBI
00pabOTKM  YHCJIOBBIX JAHHBIX C  HCIHOJIb30BAaHUEM  ITUKJIOB
U BETBJICHUH, B TOM YHCJIE PEATU3YIOLUIHE TPOBEPKY JETUMOCTH
OJITHOTO ILIEJIOTO0 YHUCJIa Ha JApPYroe, NMpOBEPKY HATYpPaJbHOTO 4YHCIA
Ha IPOCTOTY, BbIIeNEHUs LU(Dp U3 HATYPAJTIBHOTO YKCIIa

IIpoBepsieMble 3JIEMEHTHI COAEPKAHUS

Kon [TpoBepsieMblii 2JIEMEHT COJEPIKAHUS
1 Teopernueckre OCHOBBI HHPOPMATUKHU

1.1 Hemno3uimonnble ¥ MO3UIMOHHBIE CHUCTEMbI CYHUCICHUA. AJdaBurT.
OcHoBanune. Paszsepuytas ¢opma 3anucu uucina. [lepeBog B gecATUUHYIO
CHUCTEMY YHCeJI, 3aMMCAaHHBIX B IPYTUX CUCTEMaX CUUCIICHUS

1.2 Pumckas cuctema cuncieHus

1.3 JIBonuHas cucrema cuucieHnud. [lepeBoj uenbix yucen B npenenax ot O
no 1024 B ABOMYHYIO CHUCTEMY CUMCIEHUsS. BocbMmMepuuHas cucrema
cuncineHus. llepeBox uwncenm W3 BOCBMEPUYHOM CHUCTEMBI B JABOMYHYIO
U JIeCAITUYHYIO cucTeMbl U oOpatHo. IllecTHaanatepuuHas cucrema
curcienus. [lepeBon 4yncen U3 MIECTHAAUATEPUYHON CUCTEMBI B IBOUYHYIO,
BOCBMEPHUYHYIO U IECATUYHYIO CUCTEMBI U 00paTHO

1.4 ApudmMeTndyeckue onepany B JBOUIHON CHCTEME CUNCICHUS

1.5 Jlornueckue BbICKa3blBaHUA. Jlormueckue 3HA4YEHHsS BBICKA3bIBaHUM.
DNeMEeHTapHbIE W COCTaBHbIE BBICKA3bIBaHMSA. Jlormueckue omnepauuu:
«1» (KOHBIOHKLHUS, JIOTUYECKOE YMHOXKEHUE), «WIn» (IU3bIOHKIUA,
JIOTUYECKOE CIIOXKEHUE), «He» (jJoruueckoe oTpuilanue). IIpuopuret
jgoruyeckux  omepaumii.  OmnpenelnieHME  UCTUHHOCTH  COCTaBHOIO
BBICKA3bIBAHMS MPU M3BECTHBIX 3HAUYCHMSIX MUCTUHHOCTH BXOJSIIUX B HETO
AJIEMEHTapPHBIX BbICKA3bIBAHUN

1.6 Jlornueckne BbIpaxeHus. [IpaBuna 3anucu  JIOTUYECKUX  BBIPAXKECHUI.
[TocTpoenue TabIUIT UICTUHHOCTH JIOTHYECKUX BBIPAKCHUM

1.7 Jlornueckure  3JI€MEHTbl. 3HAKOMCTBO €  JIOTMUECKMMHU  OCHOBaMH
KOMIIbIOTEpa

2 AJTOpPUTMBI U IPOrPaMMHUPOBAHUE
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2.1

IlonsTne ajropurma. HUcnonnurenu AJITOPHUTMOB. Anr OPUTM KaK IlJIaH
YIpaBJICHHA UCIIOJTHUTCIICEM

2.2

CaoiictBa anroputma. CriocoObl 3amucu anroputMa (CIOBECHBIN, B BUJIE
0JIOK-CXEMBI, IPOrpamMma)

2.3

AnroputMuueckre KOHCTpYKUNU. KoHCTpyKIus «cienoBanue». JINHEHHBIN
anroput™M. OrpaHUYEHHOCTh JMHEUHBIX QJITOPUTMOB: HEBO3MOKHOCTh
IPEIYCMOTPETh ~ 3aBUCUMOCTb  IOCJIEAOBATEIIBHOCTH  BBIIIOJIHAEMBIX
JICMCTBUM OT UCXOJHBIX JJAHHBIX

2.4

KOHCTpYKI_II/IH «BCTBJICHUC)»: IIOJIHAasd MW HCIIOJHAasA q)OpMBI. Beimonnenue
N HCBBIIIOJIHCHUC YCJIOBUA (I/ICTI/IHHOCTB N JIOXKHOCTD BBICK&?;BIB&HPISI).
HpOCTBIe U COCTABHBIC YCIIOBUA

2.5

KOHCTpYKI_II/IH «IIOBTOPCHUC) . TUKJIbI C 3adHHBIM YUCJIOM HOBTOpCHHfI,
C YCJIOBHECM BBIIIOJIHCHUA, C HCpCMGHHOI;'I OUKJIa

2.6

Pazpabotka ns (GopManbHOTO HCIOJHUTENS aJIrOPUTMa, MPUBOISIIETO
K TpeOyeMOoMYy pe3yJbTaTy Mpu KOHKPETHBIX UCXOIHBIX JaHHBIX. Pa3zpaboTka
HECJIO)KHBIX QJITOPUTMOB C HCIOJIb30BAHUEM ITUKIIOB W BETBJICHUN IS
yrnpaBiaeHuss (GOpMaTbHBIMU HCIIOJHUTENSIMHU. BBINMOTHEHNE aJTOPUTMOB
BPYYHYIO M Ha KommbioTepe. CHUHTAaKCHYECKUE W JIOTUYECKHE OIINOKH.
OTka3el

2.7

Azpik  mporpammupoBanus (Python, C++, Java, C#, IllkonpHbIi
Anroputmudeckuit A3pik). CucreMa mporpaMMHUpPOBAHUsA: PEIAKTOP TEKCTa
IPOrpaMM, TPAHCISITOP, OTIAAUUK

2.8

IIepemenHas: tum, ums, 3HaueHue. Llenbie, BEMECTBEHHBIE U CUMBOJIbHBIE
IIEPEMEHHBIE

2.9

Omneparop npucBamBaHusa. ApU(METUYECKHE BBIPAKECHUS U TOPAIOK HX
BbluKcieHuss. Omnepanuu ¢ 1eNbIMH YHUCJIAMU: LEJTOYUCICHHOE JeJIeHUE,
OCTaTOK OT zeseHus. [IpoBepka AeIMMOCTH OJJHOTO LIEJIOT0 YKCia Ha APYroe

2.10

BerBnenus. CocraBHble YCIOBUSA (3alKMCh JIOTMUYECKUX BBIPAKECHUUN
HA H3y4aeMOM s3bIKe mporpaMMmupoBaHusi). HaxoxkneHue MuHHUMyMa
U MakKCMMyMa W3 JBYX, TPE€X M 4YeThIpex 4ucelsl. PemenHue kBaapaTHOro
YPaBHEHUS, UMEIOIIETO BEIIECTBEHHBIE KOPHU

2.11

I[I/IaHOFOBaH OoTJIaJKa IIporpaMm: IIOIIAaroBOC BBIIIOJIHCHHUC, IIPOCMOTP
3HAYCHUMN BCJINYHH, OTJ]&I[O‘—IHBIfI BBIBOJ, BI)I60p TOYKH OCTaHOBA

2.12

Hukn ¢ ycinoBueM. AnroputMm EBKIMIa 17 HAXO0XIECHUS HAUOOJBIIETO
oOiiero paenurtens JBYX HaTypajlbHbIX uwucen. Pa3Ouenue 3amucu
HATYpaJbHOIO YHCJIA B MO3UIMOHHOW CUCTEME C OCHOBAaHUEM, MEHBIIUM
unu paBHbIM 10, Ha oTAeIbHBIE TUPHI
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2.13 | [uka ¢ mepeMeHHOW. AJTOPUTMBI MPOBEPKH JCIUMOCTH OJHOTO IIEJIOTO
qucia Ha Ipyroe, IpOBEPKHU HATypaJbHOIO YUCIIA HA IIPOCTOTY

2.14 | O0OpaboTKa CUMBOJBHBIX AaHHBIX. CUMBOJIbHBIE (CTPOKOBBIE) IEPEMEHHBIE.
[TocumBonbHas o6paboTka cTpok. [lomcuer 4acTOThl MOSBICHUS CUMBOJIA
B cTpoke. Bcrpoennsie pyHKIMU A1 00pabOTKU CTPOK

2.15 | Onpenenenne BO3MOXKHBIX PE3YJIbTATOB pa0OThHI AIrOPUTMA MPHU 33]JaHHOM

MHOECTBE BXOAHBIX JAHHBIX, ONPEAEIEHNE BO3MOKHBIX BXOAHBIX JaHHBIX,
OPUBOASALINX K JAHHOMY PE3YJIbTaTy
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9 KUIIACC
IIpoBepsiemble TpeOOBaHKS K Pe3yJIbTATAM OCBOCHHSI OCHOBHOM 00pa30BaTe/ILHOM
NMporpaMMmblI
Kon [IpoBepsieMble IpeIMETHBIE PE3YIbTAaThl OCBOCHUSI OCHOBHOM
MIPOBEPSIEMOTO 00pa3zoBaTeIbLHOM MPOrpaMMbl OCHOBHOTO 00IIIero 00pa3oBaHus
pe3yJibrarta
1 ITo Teme «I{udpoBasi r(paMOTHOCTHY
1.1 Hcnons30BaTh COBpPEMEHHBIE HMHTEPHET-CEPBUCHI (B TOM YHCIIE
KOMMYHHMKAIIHOHHBIE CEPBUCHI, OOJIaUHbIE XpaHWIMIIA JIAHHBIX,
OHJIAMH-TIPOrpaMMBbI (TEKCTOBBIE U TpaduyecKkue peaKTOPhl, CPEeIb
pa3palboTKK) B yueOHOM U TOBCETHEBHOM JEATEILHOCTH
1.2 [IpuBoauTh  MmpUMEpPHl  HWCHOJIB30BaHUS  T€OMH(POPMAIIMOHHBIX
CEPBHUCOB, CEPBUCOB TOCYIApCTBEHHBIX YCIYr, 00pa30BaTEIbHbIX
cepBucoB MHTepHETa B yUeOHOM M MOBCEHEBHOMN JEATEILHOCTU
1.3 Hcnonb3oBaTh pas3iuyHble CpPEACTBA 3alUTHl OT BPEIOHOCHOTO
IPOrPaMMHOIO oOecrieueHus, 3aIuuaTh NEPCOHATBHYIO
uHPOPMAIIMIO OT  HECAaHKUMOHUPOBAHHOTO  JIOCTYNa M €ro
MOCIIEICTBUHN (pa3riialleHus, MOJMEHbI, YTpaThl TaHHBIX) C YYETOM
OCHOBHBIX  TEXHOJOTMYECKUX U  COLMAIBHO-TICUXOJIOTHYECKUX
aCIeKTOB HCIOJIb30BaHUsI ceTh MHTepHET (cereBass aHOHUMHOCTD,
1u(poBOH Cciiel, ayTeHTUYHOCTh CyOBEKTOB M PECYPCOB, OIMACHOCTH
BPEJIOHOCHOTO KO/J1a)
14 Pacrio3HaBaTh TOMBITKM M TPEAYNPEKAaTb BOBICYCHUE ceOs
U OKPY>KaIOIIMX B JICCTPYKTUBHBIC U KPUMUHAIbHBIE ()OPMBI CETEBOM
AKTUBHOCTH (B TOM YHCJIe KHOSPOYJIUHT, (DUIITHHT)
2 I[To Teme «TeopeTndyeckne OCHOBBI MHOOPMATHKIY
2.1 PackpeiBaTe CMBICT TMOHATUA  «MOAENB», «MOAECIUPOBAHUEY,
ONpeneNaATh BUABl MOJIENEH, OIEHUBATH AaJEKBATHOCTb MOJEIH
MOJIETTUPYEMOMY OOBEKTY U IIEJISIM MOJIETUPOBAHUS
2.2 Hcnonb3oBaTh rpadbl v IEPEBbhs A1 MOJICTUPOBAHUS CUCTEM CETEBON
U MepapXrUuecKol CTPYKTYpbl, HAXOJUTh KpaTyalliuii myTh B rpade
3 ITo TeMe «ANTOPUTMBI U TPOIPAMMUPOBAHUE
3.1 PazbuBaTh 3amaun Ha MOA3a7a4M, COCTABIIATH, BBHIMOIHATH BPYIHYIO

N Ha KOMIIBIOTCPEC HCCIOXHBIC aJI'OPUTMBI C HCIIOJIIB30BAHHUCM
BeTBHeHHﬁ, IMUKJIOB U BCIIOMOI'aTCJIbHBIX aJITOPUTMOB JIA YIIPABJICHHA
HCITOJIHUTCIISIMHA
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3.2

CocTaBisTh M OTJIAXKHUBATh MNPOTPAMMBI, PEATU3YIOLINE THUIIOBBIE
AINTOPUTMBI 00paboTku YHUCJIOBBIX MIOCJIEI0BATENBHOCTEN
WIM OJHOMEPHBIX YHCJIOBBIX MAacCUBOB (IIOMCK MAaKCHUMYMOB,
MUHUMYMOB, CYMMBbI WJIM KOJIMYECTBA 3JIEMEHTOB C 3aJaHHBIMU
CBOMCTBaMHM) Ha OJTHOM M3 SI3bIKOB mporpammupoBanus (Python, C++,
[Tackansw, Java, C#, llIkonpHbIN AnroputMudeckuit S3bIK)

ITo Teme «MH(DOPMALIMOHHBIE TEXHOIOTHUI

4.1

Boibupats crmoco® mpencTaBiIeHUs JIAaHHBIX B COOTBETCTBUU
C MOCTaBJICHHOW 3a7auei (TaOauibl, CXeMbl, rpaduKH, TUarpamMMbl)
C HCHOJb30BAaHUEM COOTBETCTBYIOIIMX IPOrPaMMHBIX CPEJICTB
00pabOTKH JTaHHBIX

4.2

Hcnonw3oBaTh 3JEKTPOHHBIE TaOMUILI JJii O0pabOTKH, aHalu3a
U BU3YaIM3allMd YHUCIIOBBIX JAHHBIX, B TOM YHCJIE C BBIJICICHUEM
Jauana3oHa TaOJIWIBI M yIOPSAJOYMBAHUEM (COPTUPOBKOM) €ro
2JIEMEHTOB

4.3

Co3naBaTh W TPUMEHSATH B OJEKTPOHHBIX Tabnumax ¢GopmyJibl
JUISL pacyeToB C MHCIOIB30BAHUEM BCTPOCHHBIX apUPMETHUECKUX
¢byHKIMH (CyMMHpOBaHME M TIOJCYET 3HAYEHUM, OTBEYAIOIIMX
3aJlaHHOMY  YCJIOBHIO,  CpelHee  apu(pMEeTH4YecKoe,  IOUCK
MaKCUMaJIbHOTO M  MUHUMAJIBHOTO 3HA4eHHs), aOCOIIOTHOM,
OTHOCHUTEIHHOM, CMEIIaHHOM ajipecaluu

4.4

Hcnons30BaTh AJICKTPOHHBIC TaOJIULIBI TUTS YUCIIEHHOTO
MOJICIMPOBAHKMS B TMPOCTBIX 3aJadax M3 pPa3HbIX MPEIMETHBIX
obnacren

IIpoBepsieMble 3J1IEMEHTHI COAEPKAHMS

Kon [IpoBepsieMBblli 2JIEMEHT COAEPKAHUS
1 [udposas rpaMOTHOCTH
11 I'mo6anbnas cets MuaTepHeT. IP-ampeca y3moB. CeTeBoe XpaHEeHHE JaHHBIX.
MeTtonpl HWHAMBUAYATHHOTO W KOJUIGKTUBHOTO pa3MEIICHHS HOBOU
uHpopmanmu B VHTepHeTe. bonbmme paHHble (MHTEPHET-IaHHEIE,
B YACTHOCTH JJaHHBIC COITUATBHBIX CETEH )
1.2 [TonssTe 06 mHDOpPMAMOHHON 0€30MacHOCTH. YTPOo3bl HHPOPMAITMOHHOM

0€30MacHOCTU MpU paboTe B TII00ATBHON CETH U METOAbI MPOTUBOICUCTBUSA
uM. [IpaBuna Oe3onacHol ayTeHTUPUKALMU. 3alUTA TUYHOU UH(DOpMaLIUU
B cetu MHTepHeT. be3omacHeie cTpaTeruu noseAcHus B cetu VHTEpHET.
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[Ipenynpexnenre BOBICYEHHS B IECTPYKTUBHBIE U KPUMUHAIbHBIE (DOPMBI
CETEBOU aKTUBHOCTH (KNOEpOYIIMHT, (PUILUHT U Apyrre GOopMbl)

1.3

Bunanr NEeITCIbHOCTH B HNnrepuere. HNuTepHeT-cepBUCHI:
KOMMYHUKAIIMOHHBIE CEPBUCHI (MIOYTOBAsI CIIY>K0a, BU1€0-KOH(PEPEHI[-CBA3b
U IpYTHE), COPABOYHBIE CTY>KOBI (KapThl, pACIIUCAHUS U JPYTHUE), TOUCKOBBIE
CIIyKObl, CIy>KObl OOHOBJIEHHS NPOrpaMMHOr0 oOecreueHuss W Apyrue
cinyx0bl. CepBHUCBHl TOCYJApCTBEHHBIX yciayr. OOnauHble XpaHWIHIIA
naHHbIX. CpelicTBa COBMECTHOU pa3paOOTKU JOKYMEHTOB (OHJIAMH-O(UCHI).
[IporpammHoe oOecrnieueHrne Kak BeO-CEpBUC: OHJIAHHOBBIE TEKCTOBbBIE
U TpaduyuecKkue peaakTopbl, Cpeabl pa3paboTKU IPOrpaMm

TeopeTnueckne 0CHOBbI HHPOPMATUKU

2.1

Mopenb. 3aiaun, pemaemMbie ¢ TOMOIIbI0 MoaenupoBanus. Kinaccudpukanmuu
monenedd. MarepuanbHbie (HATypHble) W HMH(QOPMALMOHHBIE MOJCIH.
HenpepoiBHbie u quckpetHbie Moaenu. Mmurtanumonnsie moaenu. Mrpossie
monenu. O1eHKa COOTBETCTBUSI MOJIEIN MOJICIUPYEMOMY OOBEKTY U HENIAM
MOJIETTUPOBAHUS

2.2

Tabmuunbie mosenu. TaGauia Kak mpeacTaBICHUE OTHOIIICHUS

2.3

ba3br nannapix. OTOOp B TabyMIle CTPOK, YJIOBIETBOPSIOMIMX 33laHHOMY
YCIIOBUIO

2.4

I'pad. Bepmmna, pe6po, myrb. OpueHTHUPOBAHHBIE U1 HEOPUEHTHUPOBAHHbIE
rpadnl. Jimaa (Bec) pedpa. BecoBas matpuma rpada. JymHa mytu Mexmy
BepmmHamu Tpada. [lowck ontumanbHoro mnytu B rpade. Hauanmpnas
BepllIMHA (MCTOYHUK) M KOHEYHAas BepiliMHA (CTOK) B OPUEHTUPOBAHHOM
rpade. Bpruncnenue koimudecTBa MyTeH B HAIMPABICHHOM allMKINYECKOM

rpade

2.5

HepeBo. Kopens, BepmuHa (y3en), nuct, pedpo (mayra) aepesa. Bricota
nepesa. IlomgmepeBo. Ilpumepsl wucmonb3oBaHus JepeBbeB. llepedop
BapUAHTOB C MOMOIIIBIO JIEpPEBa

2.6

[TonssTne MaTeMaTH4eCKOM Mojenu. 3ajayd, peliaeMble C TMOMOIIBIO
MaTeMaTH4ECKOI0 (KOMITBIOTEPHOTO) MO/JIEJINPOBAHUSL. Otnuune
MaTeMaTH4YeCKOM MOJEIM OT HATYpHOM MOJEIHM W OT CIIOBECHOTO
(JIuTepaTypHOro) onurcaHusi 00bEKTA

2.7

OTansl KOMIIBIOTCPHOI'O MOACIUPOBAHUA: IIOCTAHOBKA 3aAda4u, ITIOCTPOCHUC
MaTeMaTHYECKOM MOACIM, IIporpaMMHas pcain3anus, TCCTHUPOBAHUC,
MIPOBCACHUC KOMIIBIOTCPHOI'O JKCIICPUMCHTA, aHAJIW3 Cro pe3yjabTaToB,
YTOYHCHUC MOJCIIN

AJTOPUTMBI U IPOTPAMMHUPOBAHUE
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3.1

Pa3z0Ouenue 3amaun Ha noxsanauu. CocTaBiIeHHE aITOPUTMOB M IIPOrpaMM
C HMCIOJb30BAHMEM BETBJICHUH, LIMKIOB M BCIOMOTATEIbHBIX AJITOPUTMOB
JUTSL yIIpaBJICHUS] UCIIOJHUTENEM WA JPYTUMU UCTIOJIHUTEISIMU

3.2

Tabnuunbie BenuuuHbl (MaccuBbl). OnHOMepHbIE MaccuBbl. CocTaBieHUE
U OTJaJKa MpOrpaMM, pEealM3yIOMIMX THUIOBBIE AITOPUTMbI 00paOOTKU
OJIHOMEPHBIX  YHUCJIOBBIX  MAacCHMBOB, Ha  OJHOM U3  SI3BbIKOB
nporpammupoBanust (Python, C++, Ilackans, Java, C#, IllkonbHbIi
AnroputMudeckuil SI3bIK): 3aMOJHEHUE YKMCIOBOTO MAacCHBa CIy4YailHbIMU
YHuClIaMH, B COOTBETCTBUU C (HOpPMYJIOM WM MyTeM BBOJA YHUCET,
HaXO0XJCHUE CYMMBbI JJIEMEHTOB MAaCCHBa, JUHEHHBIA TOUCK 3aJaHHOIO
3HAUEHUs B MAaCCHUBE, MOJCYET AJIEMEHTOB MAacCHBa, YAOBIETBOPSIOLIUX
3aJlaHHOMY YCJIOBUIO, HAXOXXJIE€HHE MHMHHUMAJIBHOIO (MaKCUMAaIbHOTO)
anemeHTa MaccuBa. CopTUpoBKa MaccuBa

3.3

O6pa60TI<a IMIOTOKAa JAaHHBIX: BBIYHUCJIICHUC KOJIHYCCTBA, CYMMBI, CPCIHCTO
apI/I(l)MCTI/ILICCKOFO, MHUHHUMAJIBHOTO 1 MAaKCUMAJIBHOI'O 3HAYCHUA 3JICMCHTOB
MoCJICAOBATCIBbHOCTH, YAOBJICTBOPAIOIMINX 3daJAHHOMY YCJIIOBHUIO

3.4

VYnpasnenune. Curnan. O6patHas cBsi3b. [lodyueHue curuaisoB OT HUPPOBBIX
IaTYUKOB (KacaHWs, pPAcCTOSHUS, CBETa, 3ByKa W Jpyroro). Ilpumepsr
UCIIOJIb30BaHUs TMPUHINNA OOpaTHOM CBSI3M B CHUCTEMax YIpaBJICHUS
TEXHUYECKUMHU YCTPOMCTBAMHU, B TOM 4Hclie B poOoToTexHuke. [Ipumepsl
pOOOTH3MPOBAHHBIX  CUCTEM  (CHCTeMa  YIpaBJ€HUS  JIBHXKCHHEM
B TPaHCHOPTHOM  CHCTEME, CBapouyHas  JIMHUSA  aBTO3aBOjA,
aBTOMATU3WPOBAHHOE YINPaBIEHUE OTOIUICHUEM JI0Ma, aBTOHOMHAsI CHCTEMa
yIPaBIEHUS TPAHCIIOPTHBIM CPEJICTBOM U APYTUE CUCTEMBI)

HNudopmanrionHbie TEXHOJIOTUU

4.1

[lonsitue 00 HIeKTpOHHBIX Tabnuuax. TuNbl MaHHBIX B s4YEHKax
ANEKTPOHHON Tabmuibl. PenaktupoBanume u ¢dopMaTtupoBaHUe TaOJIHII.
Berpoennsie GyHKOMEM 78 TOMCKA MaKCUMyMa, MHUHHUMYMa, CYMMBI
u cpenHero apudmerndeckoro. COpTUPOBKA JaHHBIX B BBIJICICHHOM
nuanaszone. Iloctpoenune nuarpamm (rucrorpamma, KpyroBas Auarpamma,
TOYEUYHas Auarpamma). Beibop tumna quarpaMmbl

4.2

[IpeobpazoBanue hopmyir mpu KonupoBaHuU. OTHOCHUTEIbHAS, A0COFOTHAS
Y CMEIIIaHHAs aJipecanus

4.3

VYcioBHBIE BBIYMCIEHHS B JJEKTPOHHBIX TaOmumax. CyMmupoBaHue
M TOJICYeT 3HAYCHUM, OTBEYAIOIIMX 3aJaHHOMY YycioBuio. (OOpaboTka
OoyIbIIMX HAOOPOB JaHHBIX. UHCIEHHOE MOJEIUPOBAHUE B SJIEKTPOHHBIX
Ta0IMIax
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4.4

Ponb nH(OpMaAIIMOHHBIX TEXHOJOTUI B pa3BUTHU SKOHOMUKH MUPA, CTPAHBI,
pernona. OTKpeITbIE 00pa3oBaTenbHble pecypcsl. IIpodeccun, cBszaHHbIe
¢ MHQOPMATUKON M HH(OPMAIMOHHBIMU TEXHOJIOTHSIMU: BeO-AU3alHED,
OPOrPaMMHUCT, Pa3pabOTYUK MOOWIBHBIX MNPWIOKEHUH, TECTUPOBILUK,
aApXUTEKTOP IPOrPaMMHOr0 0OecreyeHus!, CIIEHUAIUCT 110 aHAJIU3Y JaHHbIX,
CUCTEMHBIN aIMUHUCTPATOP
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IEPEYEHbB (KOJANPUKATOP) IPOBEPSIEMbBIX TPEBOBAHUN

K PE3YJBTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJILHOMN
ITPOT'PAMMBI OCHOBHOI'O OBIIEI'O OBPA3BOBAHMUS U DJIEMEHTOB
COJIEP) KAHMS IO UTHOPOPMATHUKE

Jlisi mpoBeAeHUsT OCHOBHOI'O TOCYAApCTBEHHOI'O SK3aMeHa 10 HWH(POpMAaTHUKE
(OI'D nmo wuH(popmaTHKE) HCHOIB3YETCS IMepedyeHb (KoaupukKaTop) HNpOBEPsIEMbIX

TpeOboBaHUN K

pe3yiabTaTaM OCBOEHHUS OCHOBHOH 00pa3oBaTeIbHOM MpOrpamMmbl

OCHOBHOI'O O6I_HCI‘O 06p3.30BaHI/I$I " 3JICMCHTOB COJACPIKAHUA.

IIposepsiembie HAa OI'D o uHpopMmaTHKe TPeOOBAHUS K pPe3yJibTaTaM OCBOCHHUS
OCHOBHOI 00pa30BaTeJIbHOI MPOrPaMMbI OCHOBHOI'0 00111er0 00pa3oBaHus

Kon [TpoBepsiemble TpeOOBaHUS K IPEIMETHBIM pe3yiIbTaTaM 0a30BOT0O
TIPOBEPSIEMOTO YPOBHSI OCBOCHUSI OCHOBHOM 00pa30BaTeIbHON ITPOrPaMMBbI
TpeOOoBaHUs OCHOBHOT0 0011er0 00pa3oBanus Ha ocHoBe PI'OC

1 3HaTh (IOHUMATBh)

11 Bnagenue OCHOBHBIMH TOHSTHSMHU: UHGOpMaIMs, TMepeaaya,
XpaHeHue u 00paboTka uHbOPMAIUU, aITOPUTM, MOJIEh, ITU(POBOI
MPOJYKT U UX UCTIOJIB30BAHKE JJIA PEIICHUS YYeOHBIX U IPAKTUUECKUX
3a/a4y

1.2 Brnagenne moHSATHUSMU: BBICKa3bIBaHHWE, JIOTHYECKas —oOlepaius,
JIOTUYECKOE BBIPAKEHUE

2 YmeTb

2.1 YMeHue ornepupoBaTrh €IUHUIIAMU H3MEpPEHUsT MHHOPMAIIMOHHOTO
o0BeMa 1 CKOPOCTH TIepeaun JaHHBIX

2.2 YMeHue 3ammchiBaTh U CpaBHUBaTh Ienbie yucia or 0 go 1024
B PA3JIMYHBIX TMO3UIIMOHHBIX CHCTEMax CYHCICHHUS C OCHOBAHHSIMU
2, 8, 16, BBIMONHATH apu(PMETHIECCKHUE ONepalliy HaJl HUMU

2.3 YMeHne KoaupoBaTh W JCKOAMPOBATH COOOIICHUS IO 3aJaHHBIM
npaBWJIaM; TMOHUMaHWE OCHOBHBIX MPUHIUIIOB  KOJUPOBAHUS
UHGOPMAINH PA3IMYHON MPUPOJIBI: TEKCTOBOM, rpaduIecKoil, ayano

2.4 YMeHre 3amuchiBaTh JIOTHYECKUE BBIPAKECHHUS C WCIOJB30BAHHEM
JTU3BIOHKIIMN, KOHBIOHKIIUU W OTPHIAHHS, OMPEIEIATh UCTUHHOCTD
JIOTUYECKUX BBIPAKEHUN, €CITU W3BECTHBI 3HAYCHHS HCTHHHOCTH
BXOJISAIIAX B HETO TEPEMEHHBIX, CTPOUTH TaOJHIBI WCTUHHOCTH
JUTSL JIOTUYECKUX BBIPAKCHUM; 3alMCHIBATH JIOTHYECKHE BBIPAKCHHSI
Ha U3y9aeMOM SI3BIKE TIPOTPAMMHUPOBAHUS

60



denepanpHas padovas nporpamma | MHdopmaruka. 7—9 kiaccel (0a30BbIl YPOBEHB)

2.5

YMeHue CoCTaBisATh, BBINOJHATH BPYYHYIHO M Ha KOMIBIOTEpE
HECJIOXKHBIE  QITOPUTMbl  JJI1  YNPaBIEHUS  HCHOJHUTEISIMU
(Uepenamka, YepTe:kHUK W JApPyrue); co3aaBaTh M OTJIaXKUBAThH
IpOrpaMMbl Ha OJJHOM M3 SI3bIKOB mporpammupoBanus (Python, C++,
[Tackans, Java, C#, Ilkonpubii Anroputmuyeckuii  S3bIK),
peanu3yronre HECIOKHbIE AITOPUTMbI 00PaOOTKH YHUCIOBBIX TAHHBIX
C UCIOJIb30BaHUEM IIMKIIOB M BETBJICHHI; yMEHHE pa30UBaTh 3a/1auu
Ha M0/33J]a4M, UCTIOJIb30BaTh KOHCTAHTHI, IEPEMEHHBIE U BHIPAXKECHHUS
pa3NUYHBIX  TUIOB  (YUCJIOBBIX, JIOTUYECKHUX, CHUMBOJIBHBIX);
AHAJM3UPOBATH IMPEJIOKECHHBIA AITOPUTM, OIPEIEHATh, KaKue
pe3yNbTaThl BO3MOXXHBI TIPU  3aIaHHOM MHOKECTBE HCXOJHBIX
3HAYCHUU

2.6

VYMenue 3amnucath Ha HN3y4dCMOM  A3BIKC IIPOI'PpaMMHUPOBAHHA
AJITOPUTMBI IIPOBCPKU ACITIMMOCTU OAHOI'O HECJIOT0 4YHCJIa Ha APYIocC,
IMPOBCPKHU HATYPAJIIbHOTO YHCJIa Ha IIPOCTOTY, BbIACICHUA III/I(l)p
N3 HATYPAJIBbHOTO YHCJId, ITIOUCK MAKCUMYMOB, MUHHMYMOB, CYMMBbI
YHUCJIOBOM IIOCJICA0BATCIIBHOCTH

2.7

Branenne yMeHHeM OpUEHTHPOBATHCS B HUEPAPXUUECKON CTPYKTypE
daiinoBoit cuctemsl, paboTaTh ¢ (pailIoBOM CHCTEMON MEPCOHATLHOTO
KOMIIBIOTEpAa C HCIOJb30BaHMEM rpadudeckoro uHTepdeiica,
a UMEHHO: CO3/1aBaTh, KOIUPOBATh, NIEpEMENIATh, IEPEUMEHOBBIBATD,
yIaJsiTh U apXUBUPOBATH (HaiJIbl U KaTaJIOTH

2.8

Bnajenne yMeHUSMU ¥ HaBBIKAMU HCIIOJIb30BaHUS WH(POPMAITMOHHBIX
U KOMMYHUKAIMOHHBIX TEXHOJOTMHA [UISI TIOWMCKA, XPaHCHHS,
00paboTKH U Mepe/laur U aHalii3a Pa3IuIHbIX BHI0B HHGOPMAIUU

2.9

YMeHne BeIOHMpaTh CIIOCO0 MPEACTABIICHUS JaHHBIX B COOTBETCTBUU
C MOCTaBJICHHOM 3ajavei (TaOJNMIBI, CXeMbl, rpad)UKH, JTHArPaMMbI)
C HCIOJb30BAaHUEM COOTBETCTBYIOIIMX IPOrPaMMHBIX CPCICTB
00pabOTKH JTAaHHBIX

2.10

YMmenune ¢dopmanuzoBaTh U CTPYKTYpUpOBaTh  HH(POPMAIIHIO,
UCIIONB3YSl  DJICKTPOHHBIC TAONMIBI JJII  OOpaOOTKH, aHaIM3a
Y BU3yaJU3allMM YHUCJOBBIX JAHHBIX, B TOM YHCJI€ C BBIJCICHUEM
nyana3oHa TaOJMIBI M YNOPSJAOYUBAHMEM (COPTUPOBKOM) €ro
AJIEMEHTOB; YMEHHE NMPUMEHSTH B 3JICKTPOHHBIX TaOIHIIAX (GOPMYJIBI
JUIS  pacyeTOB C  HCIIOJIb30BAaHMEM  BCTPOCHHBIX  (DYHKITUH,
a0COTIOTHOM, OTHOCUTENIBHOM, CMEIIIAaHHOH aJipecaliui; UCTI0Ih30BaTh
3JIEKTPOHHBIE TAOIUIIBI JIJI1 YUCICHHOTO MOJACIUPOBAHUS B MPOCTHIX
3a7a4ax U3 pa3HbIX MIPEAMETHBIX 00IacTel
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IlepedeHsb 31eMEHTOB coep:RaHus, IpoBepsieMbIX HA OI'D mo nunpopmaTuke

Kon

[IpoBepsieMblii 3JIEMEHT COEPKAHUSA

1

Hudposast rpaMOTHOCTD

11

@aiinel 1 nmanku (katanoru). IlpuHIuUNBl mocTpoeHus: (aioOBBIX CHUCTEM.
[Tonnoe umsa daiina (manku). Ilyte x ¢ainy (manke). Pabora ¢ daiinmamu
U KaTaJIoraMH CPEACTBAMU ONEPAIIMOHHON CUCTEMBI: CO3/IaHHE, KOTUPOBAHUE,
nepeMelleHre, nepeuMeHoBanre U yAalleHue (aiyioB U Manok (KaTaJoros).
Tunsl ¢aiinos. CpoiicTBa Qaitnos. Paitnosblii MeHemxkep. Ilouck aitnos
CpelICTBAMHU OTEPAIIMOHHON CUCTEMBI

1.2

O06benuHeHne KoMnel0TepoB B ceThb. CeTh MHTepHET. Beb-cTpanuiia, BeO-cailT.
CrtpykTypa anapecoB BeO-pecypcoB. bpaysep. Ilouckossie cuctemsl. Ilouck
uH(OpMAaIIMH O KITIOYEBBIM CJIOBAM M TI0 U300paKEHHIO.

JlocToBepHOCTHh MH(pOPMAIUH, TTOTydYeHHOU U3 MHTepHeTa.

IP-anpeca y3mnoB. CeTeBoe XxpaHEeHHE JaHHBIX

TeopeTnueckne 0CHOBbI HHPOPMATUKU

2.1

JIucKpeTHOCTh JaHHBIX. BO3MOXXHOCTH OMHMCAHHS HEMPEPBIBHBIX OOBEKTOB
U TIPOIIECCOB C TTOMOUIBIO JUCKPETHBIX JaHHBIX.

CumBon. Andasut. MomHocTh andasura. JIBonunsiii andasut. KomudecTBo
BCEBO3MOXHBIX CJIOB (KOJOBBIX KOMOHWHAIMI) (HUKCUPOBAHHOW JJIMHBI
B nBonyHOM andasurte. [IpeoOpazoBanue no00ro aiadaBuTa K JBOUYHOMY.
KonudectBo pa3nuuHbiX CIOB  (PUKCHPOBAaHHOW JUIMHBI B  andaBuTe
OIPEJICIIEHHOW MOIIIHOCTH.

KomupoBanue cuMBONIOB OfHOTO ajidaBUTa C TOMOIIBIO KOJOBBIX CJIOB
B Ipyrom andaBuTe, KOAOBas TaOiIuIa, JEKOIUPOBAHHE.

Konuposanue texctoB. PaBHoMepHbIN ko1. HepaBHOMepHBIN Koa1. KogupoBka
ASCII. Bocemubutasie komaupoBku. I[lonartue o xommpoBkax UNICODE.
JlekoaupoBaHue COOOMIEHN  C  HCIOJIB30BAHMEM  PABHOMEPHOTO
¥ HEpaBHOMEPHOTO Kojaa. MIHpopMannoHHbI 00BeM TEKCTa

2.2

NudopmanmorHsiii 00beM JaHHBIX. BUT — MUHHMaNbHAS €IMHHUIA KOJTUYSCTBA
uH(OpMaMKM — JIBOWYHBIN pa3psaa. EnuHunbel n3ameperus uHGOPMAIMOHHOTO
oObeMa JaHHBIX. but, 6aiT, kMnoOalT, MmeradaiT, ruradamT.

CxopocTb nepefayu 1aHHbIX. EMUHUITEI CKOPOCTH MEpeaadu TaHHBIX

2.3

KonupoBanne uBera. IlBetoBeie wmogenu. Moapens RGB. I'mybuna
koaupoBanus. [lanutpa.

PactpoBoe u BekTOpHOE mpejacTaBieHue u3o0paxeHuil. Ilukcens. Oienka
nHpopMalimoHHoro o0bema TpadHUUecKUX JaHHBIX JUIi  PacTpOBOIO
M300paKEeHUS
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2.4

Koauposanue 3Byka. PaspsnHocTts M yactora 3anucu. KomndecTBo kaHajioB
3aIlUCH.

OneHka KOJMYECTBEHHBIX MAapaMETPOB, CBSA3aHHBIX C MPEJACTABICHUEM
U XpaHEHUEM 3BYKOBBIX (haiijioB

2.5

Hemno3uimonHklie ¥ MO3UIMOHHBIE CUCTEMbI cuucieHus. Andasut. OCHOBaHUE.
Pa3sepuyTas dopma 3anucu uncna. [lepeBoa B AECATUYHYIO CUCTEMY YHUCET,
3alMCaHHBIX B IPYTUX CUCTEMAX CUUCIICHUS.

Pumckast cucteMa cuuciaeHus

2.6

JIBonuHas cuctema cuucienus. [lepeBoa nenbix uncen B npenaenax ot 0 no 1024
B JBOMYHYIO CHCTEMY CYHCICHHUSI. BocbMepuyHas cucTeMa CYHCIICHHUS.
[lepeBox ymcen W3 BOCBMEPUYHON CHCTEMBI B JBOMYHYIO U JACCATUYHYIO
cucteMbl U oOpartHo. lllectHamnarepuunas cucrteMa cuucieHus. llepeBon
YuCeJI M3 IIEeCTHAAIATCPUYHON CHCTEMBl B JIBOWYHYHO, BOCBMEPHUYHYIO
U JICCTUYHYIO CUCTEMBI 1 OOPATHO.

ApudmeTnyeckre oreparyy B JBOMYHON CHCTEME CUHCIICHUS

2.7

Jlorndueckue  BbICKa3blBaHUs. Jlormdyeckue 3HAUYEHUS  BBICKA3bIBAHUIA.
DJIeMEHTapHblE W COCTaBHbIE BbICKa3biBaHUA. Jlormyeckue omnepaiuu:
«» (KOHBIOHKIIUS, JIOTHYECKOE YMHOXEHHUE), «WIN»  (IU3bIOHKIIUA,
JOTUYECKOE CIIOKEHME), «He» (Joruueckoe otpunanue). Ilpuopurer
Jgoruyeckux onepauuid. OnpeneneHrne HCTHHHOCTH COCTABHOTO BBICKA3bIBAHUS,
€CJIM W3BECTHBl 3HAYEHUS HUCTUHHOCTU BXOMSIIMX B HETO 3JEMEHTAPHBIX
BbICKa3bIBaHMil. Jlornueckue BolpakeHus. lIpaBuna 3anmucu JIOTUYECKHUX
BhIpakeHUH. [TocTpoeHne TabIUI ICTUHHOCTH JIOTUYECKUX BBIPAKCHUH

2.8

Jlorunaeckue 351eMeHThI. 3HAKOMCTBO C JIOTHYECKUMHU OCHOBAMU KOMIIBOTCPA

2.9

HenpepbiBHble U auckpeTHble Monenu. Mmurtanronusie moxaenu. Urposbie
mozaenu. OreHka ageKBaTHOCTH MOJEIH MOJSIUPYEMOMY OOBEKTY U IIENISIM
MOJICJIMPOBAHUS

2.10

Tabnuuansie mogenu. Tabmuia kak MpeACTaBICHHE OTHOIIICHHUS.
baszer ganHbix. OTOOp B TaOIUIE CTPOK, YOBICTBOPSIONIUX 33TaHHOMY
YCIIOBHIO

2.11

I'pad. Bepmmna, pebpo, myrb. OpHEHTHPOBAHHBIE W HEOPUEHTUPOBAHHBIC
rpadsr. JlmuHa (Bec) pebpa. BecoBas marpuma rpada. J[nmuHa myTtH Mexmy
BepmmHamu rpada. [Touck ontumansHoTO MyTH B Tpade. HauansHas BepmHa
(MCTOYHWK) ¥ KOHEYHas BepIIMHA (CTOK) B OPHUEHTUPOBAHHOM Tpade.
Boluncnenue konnuecTBa MyTell B HANPaBIEHHOM allUKINYECKOM Ipade

2.12

Hepeo. Kopenb, BepinHa (y3en), IUCT, peopo (ayra) aepesa. BeicoTa nepena.
[Tonnepeso. Ilpumepsl wucmonb3oBaHus JaepeBbeB. Ilepebop BapuaHTOB
C IOMOIIIBIO JepeBa
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ANTOpPUTMBI ¥ IPOTPAMMHUPOBAHNE

3.1

CaoiicTBa asiroputma. CriocoObl 3aNTUCH aJiropuT™Ma (CIOBECHBIN, B BUE OJOK-
CXEMBI, IPOrpaMma).

CocraBiieHrE AITOPUTMOB U IPOTPaMM C UCIIOJIb30BAHUEM BETBIICHUH, IUKIIOB
U BCIIOMOTATENbHBIX AJIrOPUTMOB JiA yrpaBieHus ucnonHutenem (Pobor,
Yepenamka, YeprexHUK W JApyrue). BpINmogHeHHE alrOPUTMOB BPYUYHYIO
Y Ha KOMIIBIOTEPE

3.2

Azpik nporpammupoBanus (Python, C++, Ilackanb, Java, C#, lllxonbHbIit
AnroputMudeckuit S3bIk).

Cucrtema nOporpaMMHUpPOBAHUS: PEIAKTOP TEKCTa MPOrpaMm, TPAHCIATOP,
OTJa4YHK.

IlepemenHas: tun, ums, 3HaueHue. llenble, BEIIECTBEHHBbIE U CHUMBOJIBHbBIC
NIEpEMEHHBIE.

Oneparop mpucBauBaHus. Apu]PMETHYECKHE BBIPAKEHHS M TOPSIOK HX
BbluMCIeHUsl. Omnepanuu ¢ UEJbIMM YHUCJIAMU: LEJIOYUCICHHOE JIeJICHHUE,
OCTaTOK OT JICJICHUS.

BerBnenusi. CocTaBHbIE  yCIOBUS — (3alMCh  JIOTUYECKUX  BBIPAXEHUU
Ha H3y4aeMOM SI3bIKE MporpamMmmupoBaHus). Haxoxaenue MHHUMYMa
U MakCMMyMa M3 JABYX, TPE€X M 4YeThIpeX uuces. PelnieHwe KBaapaTHOTO
YpaBHEHUS, UMEIOIIET0 BEIICCTBEHHBIC KOPHU.

[ukn ¢ yenmoBuem. Anroput™ EBKina 11 HaX0XIeHHUS HAHOOJbIIEro 0011Iero
JEUTENs ABYX HAaTypaJbHBIX uncell. Pa30uenune 3ammcu HaTypaJlbHOTO YHCiIa
B TIIO3UIIMOHHOMW CHCTEME C OCHOBAaHMEM, MEHBIIMM wWiId paBHbIM 10,
Ha OT/ICJIbHBIC U PHI.

[uks ¢ mepeMeHHON. AJITOPUTMBI IPOBEPKHU JECTUMOCTH OJHOTO LIEJI0T0 YUcia
Ha JIpyTroe, MPOBEPKU HATYPAITBLHOI'O YHUCJIA HA MMPOCTOTY

3.3

O6paboTka CHMBOJIBHBIX AaHHBIX. CHMBOJIbHBIE (CTPOKOBBHIE) IEPEMEHHBIC.
[TocumBonbHAsT 00paboTka cTpok. [lojacdyer 4YacTOTHl MOSBIEHUS CHMBOJIA
B cTpoke. BcTpoenusie pyHKIUU 1711 00pabOTKU CTPOK

3.4

Onpenenenne BO3MOXKHBIX PE3YJIbTATOB pabOTHl aNrOpUTMa MPHU JTaHHOM
MHOKECTBE BXOJHBIX JAHHBIX, ONPEACICHUE BO3MOXHBIX BXOIHBIX HAHHBIX,
MIPUBOIAIIMX K JAHHOMY PE3YIbTaTy

3.5

Tabnuunsie BemuuuHbl (MaccuBbl). OmHOMepHBIE MaccuBbl. CoCTaBIICHHE
U OTJaJKa MpOrpaMM, pealu3yIONIUX TUIIOBBIE aJrOPUTMbI OOpPaAOOTKH
OJTHOMEPHBIX YHUCJIOBBIX MaCCHUBOB, Ha OJTHOM U3 SI3bIKOB MPOTPAMMHUPOBAHUS
(Python, C++, Ilackans, Java, C#, IllkombHbIH AnropuTMuyYecKuil SI3bIK):
3aM0JIHEHUE YHUCJIOBOTO MAacCHBa CIy4allHBIMHU YHCIIaMH, B COOTBETCTBHUU
¢ popMyI0ii WM IMyTEM BBOJIA UHUCEII, HAXOXKJEHUE CYMMBI 3JIEMEHTOB MacCHBa,
JUHEWHBIA TOWCK 3aJlaHHOTO 3HAYEHHUS B MAacCHBE, IOJICUET HJIEMEHTOB
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MaccuBa,  YAOBJICTBOPSIONIMX  3aJaHHOMY  YCIOBUIO,  HaXOXXJICHHUE
MHUHHMAaIbHOTO (MaKCUMaJILHOT0) 3JeMeHTa MaccuBa. COpTHUpOBKAa MacCHBa.
OOpaboTka MOTOKA JAHHBIX: BBIYUCIEHUE KOJIMYECTBA, CYMMBI, CPEIHErO
apu(pMeTH4ecKoro, MUHUMAJILHOTO M MaKCHMaJbHOTO 3HAYCHHS DJIEMEHTOB
MIOCTIEIOBATEIBHOCTH, YIOBICTBOPSIONINX 3aIaHHOMY YCJIOBHIO

3.6

Vnopasnenune. Curnan. OGpatHast cBsi3b. [lonyueHne curHagoB oT HU(PPOBBIX
JAaTYUKOB (HampuMep, KacaHUsl, pPACCTOSHMS, CBeTa, 3Byka). llpumepsl
UCIIOJIb30BaHUsl NpPHUHIMNA OOpaTHOM CBSI3M B CHUCTEMax YIpaBIEHUS
TEXHUYECKUMHU YCTPONCTBAMU C TOMOIIBIO JIaTYMKOB, B TOM YHCIIE
B pOOOTOTEXHUKE

HNudopmanrionHble TEXHOJIOTUU

4.1

TexcToBbIE JOKYMEHTBHI W HX CTPYKTYpHBIE 3JIEMEHTHI (CcTpaHuua, adzail,
CTpOKa, CJIOBO, CUMBOII).

TexcToBBI  mpoliecCOp —  WMHCTPYMEHT CO3JaHUs, PEIaKTUPOBAHUS
u (popmaTupoBanus TekcToB. [IpaBuna Habopa Texcra. PenakTrupoBanue TekcTa.
CaotictBa cumBosioB. lpudt. Tunsl mpudtoB (pyOieHble, ¢ 3acedykamw,
MoHomupuHHbIe). [lonyxupHoe u KypcuBHoe Hauepranue. CBoicTBa ad3alleB:
IpaHullbl, a03alHbIN OTCTYII, UHTEPBAJI, BhIpaBHUBaHUE. [[apaMeTpbl CTpaHHUIIBI.
CruneBoe popMaTUpOBaHUE.

CrpykrypupoBaHue HMHQOpMAIMM C MOMOIIbIO CIUCKOB W  TaOJIMIL.
MHuoroypoBHeBble ciiucku. [lo0aBieHue Tabinil B TEKCTOBBIE JOKYMEHTBHI.
BceraBka m3o0paxkeHuil B TEKCTOBbIE JOKYMeHThl. OOTekaHue H300pakeHUil
TEeKCTOM. BxitoueHne B TEKCTOBBIN JOKYMEHT AuarpaMM, (opmyll, Hymepauuu
CTpaHUL], KOJJOHTUTYJIOB, CCBUIOK U IPYTUX 3JIE€MEHTOB

4.2

Pactpossie pucynku. Mcnons3oBanue rpadidecKux IPUMHUTHBOB.

Omnepanuu penakTUpoBaHus rpaduyeckux 0OBEKTOB, B TOM YHCIIe MU(PPOBBIX
dotorpaduii: u3meHeHue pasmepa, oOpeska, MOBOPOT, OTpakeHHE, paboTta
c obmactamu (BbIIENIEHUE, KOMMMPOBAHUE, 3AJIMBKA IIBETOM), KOPPEKIIHS 1IBETA,
SPKOCTH ¥ KOHTPACTHOCTH.

Bextopnas rpaduka. Co3gaHue BEKTOPHBIX PHUCYHKOB BCTPOCHHBIMU
CpeICTBaMH TEKCTOBOTO IMpPOIlEccCOpa WM JAPYTHX MporpamM (TMPUIIOKEHUN).
JloGaBneHne BEKTOPHBIX PUCYHKOB B JIOKYMEHTHI

4.3

[ToaroroBKa My TbTUMEIUHHBIX TIpe3eHTaui. Crnaiin. Jlo6aBneHue Ha caai
TeKCTa U n300paxeHnil. PaboTa ¢ HECKOJBKUMU CllaiiIaMHU.
JloGaBieHue Ha CITai1 ayTMOBU3YaTbHBIX JaHHBIX. AHUMANH. | ©nepccehlIku

4.4

Tumbl JaHHBIX B sSYEHKaX OJJICKTPOHHOW Tabmuiel. PemaktupoBanue
u popmaTtupoBanue tadiaul. BecTpoeHHble QyHKIMM ISl IOMCKA MAKCUMYyMa,
MHHUMYMa, CyMMBI W cpeaHero apudmerudeckoro. COpTHPOBKA TaHHBIX
B BBIJICJICHHOM fAuamna3one. I[loctpoenue aumarpamm (Tuctorpamma, Kpyronas
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auarpaMMa, TodeuHasl JuarpaMmma). Beioop Trima quarpaMel.
[IpeobpazoBanue dhopmyin npu KonupoBaHuu. OTHOCUTENIbHAS, A0COIIOTHAS
Y CMeIllaHHas aJpecarus

4.5

VY CcOBHBIE BBIYUCIICHHS B DJICKTPOHHBIX TaOiumax. CYMMHpPOBAaHUE M TIOJICYET
3HA4YeHUH, OTBEYAIOIIUX 3aJlaHHOMY yciaoBUi0. OO0paboTka O60JbIINX HAOOPOB
JTaHHBIX. YUCIICHHOE MOACIIMPOBAHUE B DJICKTPOHHBIX TAOJIAIIaX
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