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®enepanpHas pabodas mporpamma 1o yuyebnomy mnpeamety «ubopmaTukay
(6a3oBbIil ypoBeHb) (mpenmMeTHasi obnmacTh «MaremaTnka W WHGOpMATHUKa») (nanee
COOTBETCTBEHHO — TMporpamMmma 1o HUH(opmaTuke, uHGOPMATHKA) BKIIOYAET
MOSICHUTENBHYIO 3aMKCKY, COIep)KaHne 00yUeHHUsI, TTIaHUPYEMbIe PEe3yJIbTaThl OCBOCHUS
IpOrpaMmbl 1o HHGOPMATHKE, TEMATUHUECKOE TUIAHUPOBAHUE, TIEpeUeHb (KoIudukaTop)
pacmpe/ieieHHbIX MO KjaccaMm MpOBEpsieMbIX TpeOOBaHMN K pe3yJbTaTaM OCBOCHUS
OCHOBHOM 00pa30BaTEIbHON MPOTrpaMMBbl OCHOBHOTO 00I1Ier0 00pa30BaHUs U DJIIEMEHTOB
cojiep>kaHus 1Mo MHpOpMaTUKe, NepedeHb (Koau(ukaTop) MpoBepseMbIX TpeOOBaHUMA
K pe3yJibTaTaM OCBOCHHsI OCHOBHOM 00pa30BaTeIbHONW MPOrpaMMbl OCHOBHOTO OOIIETO
00pa3oBaHUsI U PJIEMEHTOB COJIEP>KaHMSI 0 UH(DOPMATHKE.

HOACHUTEJIbBHAS 3AIIMCKA

[IporpaMMa 1o uHpOpMaTHKE Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs
COCTaBjiecHa Ha OCHOBE TpeOOBaHMH K pe3yJpTaTaM OCBOEHHUS OCHOBHOM
0o0pa3oBaTeNbHON MPOrpaMMbl OCHOBHOI'O OOIIEro 0Opa3oBaHMs, MPEICTABIECHHBIX B
OI'OC 00O, a Takxe penepanbHON pabodeli mporpaMMbl BOCIIUTAHUS.

[TporpamMmMa o uMH(pOpMaTHKE IAeT MPEACTABICHUE O LIENAX, O0IIel CTpaTeruu
oOy4eHHs, BOCIMTAHMS M Pa3BUTUS OOyHarOUIMXCS CpeacTBaMu MH(POPMATHKU Ha
0a30BOM  ypOBHE, YCTaHaBIMBAeT O00s3aTelbHOE MPEIMETHOE  COJAEpKAHME,
IPELyCMaTPUBAET €r0 CTPYKTYPUPOBAHME I10 PA3IEIIAM U TEMaM.

[Iporpamma 1o MHGOPMATHKE OMNPENETSAET KOIMYECTBEHHbIE M KAauECTBEHHBIC
XapaKTePUCTHKU Y4eOHOTo mMaTepuana JUisl KaXJI0ro roja M3y4eHus, B TOM YUCie JJIs
COJZIEpPKATEIbHOIO HAMOJIHEHUS! Pa3HOTO BUJA KOHTPOJS (MPOMEXYTOYHOW aTTecTaluu
00y4Jaronmxcsi, BCEPOCCUUCKUX MPOBEPOUYHBIX pPabOT, TOCYAApCTBEHHOW HMTOTOBOMU
aTTeCTallum).

[Iporpamma 1o MHGpOpPMATHUKE SIBISETCA OCHOBOWM IJiIsi COCTAaBJIEHHUS aBTOPCKHUX
y4eOHBIX MPOrpamMM, TEMaTHUYECKOIO IUIAHUPOBAHUSI Kypca YUUTEIIEM.

[ensmu m3yyeHuss uHGOPMATUKKA HAa YPOBHE OCHOBHOrO 0OIIEro oOpa3oBaHUs
SABIISIFOTCS:

(GbopMUpOBaHHE OCHOB MHPOBO33PEHMS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAayKHM HMHPOPMATHKH, JOCTHKEHHUSIM HAyYHO-TEXHHUYECKOIO
mporpecca W OOIIECTBEHHOW TPAKTHUKHA, 3a CYET Pa3BUTHUS TPE/ICTABICHUN
00 umH(poOpManMU Kak O BaKHEHIEM CTPAaTErMYeCKOM pEecypce pa3BUTHS JIMYHOCTH,
rocyapcTBa, OOIIECTBa, TMOHUMAaHUS POJIM  HHPOPMAIMOHHBIX  IPOLIECCOB,
UH(OPMAIIMOHHBIX PECYPCOB U MH(POPMAIIMOHHBIX TEXHOJOTUN B yCIOBUSX LU(POBOIL
TpaHchOpMaLIMK MHOTUX cep KU3HU COBPEMEHHOTO 00I11eCTBa;

o0ecrieueHrne  yCJIOBUHM, CIOCOOCTBYIOIIMX  PAa3BUTHIO  aJTOPUTMUYECKOTO
MBIIIJIEHUST KaK HEOOXOAUMOro YCJIOBHS MNPOGECCHOHANIBHON JESTENbHOCTH B
COBpPEMEHHOM  HMH(OpPMALIMOHHOM  OOLIECTBE, MPEAINOJAraloniero  CrnocoOHOCTh
oOyyaronierocsi pa30uBaTh CIOKHBIE 3a]]a4 Ha 0oJiee MPOCThIE M0/13a/1a41, CPABHUBATH
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HOBBIC 33/1a4d C 33Ja4aMM, PEIICHHBIMH paHee, ONMPEeAeNATh IIaru sl JOCTHXKEHUS
pe3ynbTara U TakK J1ajiee;

dbopMupoBaHHEe W  pa3BUTHE KOMIIETEHIMH oOOyyaroumxcs B 00JacTH
UCIOJIb30BaHUSl HMH(POPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJOTHUH, B TOM YHCIIE
3HaHWWA, YMEHMA W HABBIKOB paldOThl C HWHpOpMAIUE, NporpaMMHpPOBaHMUS,
KOMMYHHMKAIlMM B COBPEMEHHBIX LHU(MPPOBBIX Ccpelax B YCIOBUSAX oOecrnedeHus
UH(GOPMAITMOHHON O€30MTaCHOCTH JIMYHOCTU 00YYaroIerocs;

BOCIIUTAHUE OTBETCTBEHHOTO M W30MPATEIHHOTO OTHOIICHHMS K HWH(OpPMALUU C
y4eTOM TMPABOBBIX W OSTUYECKUX AaCIEKTOB €€ paclpoCTpaHEHHUs, CTPEMJICHUS K
NPOJOJDKEHUI0  00pa3oBaHUsi B 00JacTM  HMHMOPMALMOHHBIX  TEXHOJOTUH H
CO3UIaTEIBHOMN JEATENHOCTH C IPUMEHEHHEM CPECTB HH(GOPMAIITMOHHBIX TEXHOJIOTHH.

Nupopmatrka B OCHOBHOM 00111eM 00pa30BaHUU OTPAXKAET:

CYILTHOCTh HMH(POPMATUKH KaK HAYYHOU AUCIUTUIHHBI, U3y4aloIIel 3aKOHOMEPHOCTH
OPOTEKaHUs W BO3MOXHOCTH aBTOMATH3allMd HWH()OPMAIMOHHBIX TMPOILIECCOB B
Pa3IUYHBIX CUCTEMAX;

OCHOBHBIE 00JIaCTU MPUMEHEHUS HH(DOPMATHKHU, TIPEXke Bcero MHGOPMAIIMOHHbIE
TEXHOJIOTHH, YTIPABJICHHE U COLIMATBHYIO cepy;

MEXIUCIUIUIMHAPHBIN ~ Xapaktep  WHQOpMAaTUKU U HUHPOPMAIMOHHOU
JESITETTLHOCTH.

N3yuenue mHbOpMATUKK OKa3bIBACT CYIIECTBEHHOE BIIMSHUE Ha (OPMUPOBAHUE
MHUPOBO33PEHHUSI OOYYaroMIeToCs, €ro >KM3HEHHYIO TO3MIINIO0, 3aKJIaJbIBAET OCHOBBI
MMOHUMAaHUS TPUHIHUIOB (DYHKIIMOHUPOBAHUS W HWCIOJIL30BaHMUS HWH(POPMAITMOHHBIX
TEXHOJIOTUN KaK HEOOXOJIMMOTO WHCTPYMEHTA MPaKTUYECKU 000 NesATeTbHOCTH U
OHOTO W3 HamOoJee 3HAYMMBIX TEXHOJOTHYECKUX OCTHKEHUH COBpEMEHHOMU
UBUIU3aMA. MHOTHE TpEIMETHBIE 3HAHUS W CHOCOOBI JIEATETLHOCTH, OCBOEHHBIC
oOyJaromuMMucs MpU U3yYCHUH WH()OPMATHUKH, HAXOAAT NMPUMEHEHHWE KaK B paMKax
o0pa30BaTeNbHOTO TpoIlecca MPU W3YYCHHH JPYTHX MPEIMETHBIX O00JacTel, Tak u
B WHBIX JKU3HEHHBIX CUTYAIUSX, CTAHOBATCS 3HAYUMBIMH 11 (POPMUPOBAHUS KauyeCTB
JMYHOCTH, TO €CTh OPUEHTHUPOBAHBI Ha (POPMHUpPOBAHNE METATIPEIMETHBIX U TIMYHOCTHBIX
Pe3yJIbTaTOB OOyYCHHUS.

OcHoBHBIE 3amaun yueOHOro mpeamera «MHpopmartuka» — choOpMHpPOBATH Yy
oOyyJaronmxcsi:

MOHUMAaHUE TIPUHIIUIIOB YCTPOUCTBA U (PYHKIITMOHUPOBAHUS OOBEKTOB IU(PPOBOTO
OKPY)KEHHUS, TPEJICTaBIeHUs 00 WCTOpPUM W TEHICHIUSX pPa3BUTHA WHOOPMATHKU
nepuojia 1udpoBoil Tpanchopmaluu COBpeMEHHOTO OOIIIECTBA;

3HAHMS, YMCHHS W HaBBIKM T'PAaMOTHOM TIOCTAHOBKM 3aJiay, BO3HUKAIONIUX B
MPAKTUYECKON JIEATeNbHOCTH, JUIsl WX PEHICHUS ¢ TOMOIIbI0 WHOOPMAIMOHHBIX
TEXHOJIOTHA, yMEHHSI U HABBIKU (POPMATM30BAHHOTO OTMCAHUS TIOCTABIICHHBIX 3a/1a4;

0a3oBbic 3HAHUA 00 WHHOPMAIMOHHOM MOJCIMPOBAHUU, B TOM YHCIE O
MaTeMaTHYeCKOM MOJICIIUPOBAHNM;



3HAHUE OCHOBHBIX AITOPUTMUYECKUX CTPYKTYP U YMEHUE MPUMEHSITH 3TU 3HAHUS
IUTSI IOCTPOEHHUSI AJITOPUTMOB PEIICHUS 3a4a4 [0 UX MaTEMATUYECKUM MOJEISIM;

YMEHHS U HaBBIKM COCTABJICHUS MIPOCTHIX MPOrPaMM IO MOCTPOCHHOMY aJITOPUTMY
Ha OJIHOM M3 SI3BIKOB IIPOTPaMMHUPOBAHUS BBICOKOTO YPOBHS;

yMEHUS 1 HaBBIKA 3()(PEKTUBHOTO HCIIOIH30BAHUS OCHOBHBIX THUIIOB TPHKJIATHBIX
nporpamMm (MPUJIOKEHUH) OOIIero HazHayeHuss U MHGOPMAIMOHHBIX CHUCTEM IS
penieHuss ¢ HMX MOMOUIBI0 MPAKTUYECKUX 3ajad, BIaJeHUE O0a30BBIMM HOpPMaMH
UH(OPMAITMOHHON STUKU U TIpaBa, OCHOBAMH MH(POPMAIIMOHHOM 0€301MacCHOCTH;

YMEHHE IPaMOTHO UHTEPIIPETUPOBATH PE3YIIbTATHI PEIICHUS MPAKTUYECKUX 3a]1a4 C
MOMOIIBI0 MH()OPMAITMOHHBIX TEXHOJIOTHHA, TPUMEHSITh IOJyYCHHBIC PE3yJbTaThl B
IIPAKTUYECKON AEATEIBHOCTH.

[lenn w 3agaun u3ydeHUss HMHPOPMATUKM HA YPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHMs ONPEIEISIIOT CTPYKTYPY OCHOBHOTO COJEpXKaHHUS Y4eOHOro MNpeaMera
B BHJIE CIEAYIOIINX YETHIPEX TEMATUYECKHUX Pa3/IENIOB:

1upoBasi IpaMOTHOCTb;

TEOPETUUECKUE OCHOBBI UHPOPMATUKH;

aJATOPUTMBI U TPOTPAMMHUPOBAHUE;

MH(POPMAITMOHHBIC TEXHOJIOTHUH.

OO111ee YncI0 YacoB, PEKOMEHIOBAHHBIX ISl U3yYeHUS] HHOOPMATUKU Ha 6a30BOM
ypoBHe, — 102 yvaca: B 7 knacce — 34 yaca (1 yac B Hexnenmo), B 8 kinacce — 34 yaca
(1 gac B Hepeno0), B 9 kiacce — 34 yaca (1 yac B He/elo).



COILEPKAHUE OBYYEHUA
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Mudposasi r(paAMOTHOCTH
Komnvromep — ynusepcanvroe ycmpoticmeo 0opabomku OaHHbIX.

KomnpioTep — yHHBEpcCalbHOE BBIYUCIUTENHFHOE YCTPOWMCTBO, paboTaroiiee o
nporpaMMe. THUIIBI  KOMIIBIOTEPOB: TEPCOHAIBHBIE KOMIBIOTEPHI, BCTPOCHHBIE
KOMITBIOTEPBI, CYIIEPKOMITBIOTEPBI. MOOMIIBHBIE YCTPOKCTBA.

OcHOBHBIE KOMIIOHEHTHI KOMIIbIOTEPA U MX Ha3HaueHue. [Iponeccop. OneparuBHas
U JTOJITOBPEMEHHAsl MaMsTh. Y CTPOICTBA BBOJA U BbIBOJa. CEHCOPHBIM BBOJ, AaTUUKU
MOOUIIBHBIX YCTPONCTB, CpEACTBA OMOMETPUIECKON ayTeHTU(UKALINH.

Hcrtopust pa3BUTHsS KOMIIBIOTEPOB M IporpamMmHoro obecneuenus. [lokoneHus
KOMITbIOTEpOB. COBpPEMEHHbBIE TEHACHIIMU PAa3BUTHS KOMIBIOTEPOB. CyNEepKOMIIBIOTEPHI.

[TapamienpHbIE BEIYMCIICHHUS.

[TepconanbHblii KoMIIbIOTEP. [Ipolieccop u ero XxapakTepucTUKH (TaKTOBAsi YaCTOTA,
paspsiiHOCTh). OmnepatvBHas NaMsTh. JloJroBpeMeHHas maMmsTh. YCTpPOMCTBa BBOJAA U
BbIBOJIa. OOBEM XpaHUMBIX JAHHBIX (OMEpaTHBHASI MaMATh KOMIIBIOTEpA, >KECTKUM U
TBEPAOTENbHBI JHUCK, MOCTOSHHAs MaMsiITh CMapTPoHA) U CKOPOCThb JOCTyHa s
Pa3IMYHBIX BUJIOB HOCUTEIICH.

TexHuka 0€30MacHOCTH U IIpaBuiia paboThl Ha KOMIIBIOTEPE.

IIpocpammel u dannvie.

[IporpammHoe  obOecnedeHue  kommbioTepa. [lpukiagHoe  mporpaMMHOE
oOecneuenue. CucreMHoe nporpaMMHoe oOecrieyeHue. CucTeMbl TpOorpaMMHUpPOBaHUS.
[IpaBoBasgs oxpaHa mporpaMM M JaHHbIX. becmjiatHble M YCJIOBHO-OECIJIaTHBIC
nporpammel. CBOOOHOE MPOrpaMMHOE OOECIIEYEHHE.

®daiinel 1 nanku (katanoru). [Ipunnuner noctpoeHus daitioBsix cucteM. [lonHoe
uMsa Qaitna (nmanku). Ilyte k Qaitny (nmanke). Pabora ¢ ¢aitmiamu u kaTanoramu
CpeICTBaMH OIEPAlMOHHOW CHUCTEMBI: CO3JaHUE, KOMUPOBAHME, IME€pPEMEIICHHE,
NepeuMeHOBaHuE U yjaneHue ¢aiaoB U mamnok (karaiaoron). Tumsl ¢aiinos. CBoiicTBa
daiinoB. XapakTepHble pa3Mepbl (ailIoOB pa3aUYHBIX TUMNOB (CTpaHUIA TEKCTa,
ANEKTPOHHAsE KHWra, (ororpadus, 3anuch MNECHU, BUICOKIUI, MOJHOMETPaKHBIN
¢unbMm). ApxuBauus AaHHbIX. Vcnosb3oBaHWe MNporpamMM-apxuBaTopoB. DaiilioBbIil
Menekep. [louck ¢aitaoB cpeacTBaMu ONEepallMOHHON CUCTEMBI.

KomMrmibroTepHble BUPYCHl M JAPYTHE BPEIOHOCHBIE Mporpammel. IIporpammsl 1iis
3aIUATHI OT BUPYCOB.

Komnviomepnuie cemu.

OO0beauneHue kKoMibloTepoB B ceTh. Ceth UHTEepHET. BebO-cTpanuiia, BeO-caifT.
Crpykrtypa aapecoB BeO-pecypcoB. bpaysep. [TouckoBbie cuctemsl. [louck nadopmanuu
M0 KJIIOYEBBIM CJIOBaM U M0 M300paxkenuto. JlocroBepHocTh MHGOPMALIMH, TOTYyUYEHHON
u3 HrepHera.

CoBpeMeHHbBIE CEPBUCH MHTEPHET-KOMMYHHUKAITHH.



CereBoil 3THKET, 0a30BbIe HOPMBI MH(GOPMALIMOHHON STHUKU U IIpaBa mpu padoTe
B UnTepuete. Ctparernu 6e3onacHoro nosejeHus B Mlatepuere.

TeopeTnueckne 0CHOBbI HHPOPMATHKH
Hughopmayus u ungpopmayuonnvie npoyeccul.

Wudpopmarnivs — 0THO U3 OCHOBHBIX TOHATUN COBPEMEHHON HAYKH.

Wupopmanuss Kak CBEIEHUS, MpEIHA3HAYEHHBIE AJI BOCIPUATUS UYEJIOBEKOM, U
uHpopMaIus Kak JaHHbIE, KOTOpPbIE MOTYT OBITb 00paOOTaHbl aBTOMAaTU3MPOBAHHOM
CHUCTEMO.

JIUCKpPETHOCTh JaHHBIX. BO3MOKHOCTH OINMCAaHUS HENPEPBIBHBIX OOBEKTOB U
IIPOLIECCOB € ITIOMOUIBIO TUCKPETHBIX JAHHBIX.

WHpopMalimoHHbIE TPOLECChl — IPOLECCHl, CBSI3aHHBIE C  XPAaHEHUEM,
peoOpa3oBaHUEM U Niepeaaveii JTaHHBIX.

lIpeocmasnenue ungopmayuu.

CumBoi. Andasur. MoniHocts andasuta. PazHooOpa3ue S3bIKOB M alipaBUTOB.
EcrtecTBeHHbIE U (popMaTIbHBIE SI3bIKUA. ATI(ABUT TEKCTOB HA PYCCKOM sI3bIKE. [|BOMUHBIN
andasut. KoinuecTBO BCEBO3MOXKHBIX CIOB (KOJOBBIX KOMOMHAIUM) (PUKCUPOBAHHOM
JUIMHBI B ABOoMYHOM andasurte. IIpeoOpasoBanue mao00ro andaButra K JBOMYHOMY.
KonuyecTBo paznuyHbiX cJIOB (DUKCUPOBAHHOW JIMHBI B ali(paBUTE OINpPEACICHHON
MOITHOCTH.

KoaupoBanue cCMMBOJIOB OAHOTO ajipaBUTa C MOMOULIBIO KOJIOBBIX CIIOB B JPYrOM
asndasuTe, KOAOBas TadJIULA, 1EKOIUPOBAHUE.

JIBonunslii koa. IIpencraBienre 1aHHBIX B KOMIBIOTEPE KaK TEKCTOB B JBOMYHOM
andasure.

NudopmanmonHsiii 00beM AaHHBIX. BUT — MUHHMMalbHasg €JUHULA KOJIUYECTBA
nH(popManuu — NBOMYHBIA pa3psa. EquHunel nsmepeHuss HHPOPMALMOHHOTO o0beMa
JaHHBIX. buT, 0aiT, KUI00AaNUT, MeradalT, ruradamT.

CkopocTh mepenayud JaHHBIX. EJMHHUIBI CKOPOCTH MEpeJavyd  JIaHHBIX.

Koauposanne texkcroB. PaBHoMepHbIl koa. HepaBHOoMepHsbI koa. KoaupoBka
ASCII. BocemMubutHeie koaupoBku. Ilonstue o komupoBkax UNICODE.
JlexoMpoBaHUe COOOIIEHUN C HUCIOJIb30BAaHUEM PABHOMEPHOIO U HEPaBHOMEPHOTO
koaa. adopmaimonusiii 00beM TEKCTA.

Hckaxxenue napopMaluu 1npu rnepegaye.

Oo1ee npeacTapieHne 0 LU(PPOBOM IPEICTABICHUN ay JTMOBU3YaJIbHBIX U JPYTUX
HENPEPbIBHBIX JAHHBIX.

Konuposanue 1sera. IlBeroBsie Mogenu. Moaens RGB. I'myOuna xoaupoBaHusl.
[Tanmarpa.

PactpoBoe u BekTopHOe mpenacTaBieHue wuzoOpakeHuid. [lukcens. OueHka
nH(})OpPMAITMOHHOTO 00beMa TrpadUUeCKUX JaAaHHBIX I PACTPOBOTO U300PAKECHUS.

Konmunposanmue 3Byka. PazpsanHocts n yacrora 3anucu. KonrmuecTBo KaHaI0B 3aIkCcH.

OneHka KOJIMYECTBEHHBIX IAPAMETPOB, CBA3aHHBIX C IPEICTaBICHUEM U XPAaHEHUEM
3BYKOBBIX (DaiJIOB.



HNudopmanroHHbIE TEXHOJIOTHH
Texcmogvie OOKyMeHmbl.

TekcToBbIE JOKYMEHTBI U MX CTPYKTYpPHBIE 3JIEMEHTHI (CTpaHuIla, ab3all, CTpoKa,
CJIOBO, CHMBOJ).

TekcToBbIi  mpolieccOp  —  MHCTPYMEHT — CO3JIaHUs,  pPEJaKTHUPOBAHUSA
u ¢dopmatupoBanus TekcToB. llpaBunma Habopa Tekcra. PemakTupoBaHue TEKCTa.
CgoiictBa cumBosioB. Ipudr. Tunsl mpudtoB (pyOsieHBle, C 3acedyKaMH,
MoOHoIIMpUHHEIE). [TomykupHOE U KypcuBHOE HauepTanue. CBoMCTBa ab3alleB: TpaHUIIbL,
ab3alHBId OTCTYI, HWHTEpBaj, BbpaBHMBaHME. [lapamerpsl cTpanuipl. CrTuieBoe
dbopMaTupoBaHue.

CrpykrypupoBanue uH(pOpMalMM C  TOMOIIBIO  CIOUCKOB W  TaOJIMIL.
MHoroypoBHeBbIe cIUCKU. [[oOaBieHne TabINI B TEKCTOBBIE IOKYMEHTBHI.

BceraBka un300pakeHU B TEKCTOBbIE JOKyMEHTHL. OOTeKaHuE H300pakKeHH
TEKCTOM. BKIlIoUeHHE B TEKCTOBBIN JOKYMEHT AUarpaMm, (hopmyJi, HyMepaluu CTPaHulLl,
KOJIOHTUTYJIOB, CCBUIOK M IPYTUX 3JIEMEHTOB.

[IpoBepka mnpaBonmcanus. PaccraHoBka mnepeHOCOB. ['0JI0COBOM BBOJ TEKCTA.
OnTtuyeckoe pacno3HaBaHue Tekcra. KommbrorepHblid mnepeBof. lcnosb3oBaHue
cepBucoB MuTepHeTa jy1si 00pabOTKU TEKCTA.

Komnvromepunas epaguxa.

3HaKOMCTBO ¢ rpadguuecKkuMu penaktopamu. PactpoBeie pucyHnku. Mcnonb3oBanue
rpaguIecKuX MPUMHUTHBOB.

Omnepanyy  peIaKTUPOBaHUS TpapUUYECKUX OOBEKTOB, B TOM YHCIE HUPPOBHIX
dboTorpaduii: u3MeHeHHne pa3Mepa, 00pe3ka, TOBOPOT, OTpakeHue, paboTa ¢ 00IacTIMu
(BpIIETIEHUE, KOTMMPOBAHME, 3allMBKAa I[BETOM), KOPPEKIUS 1IBETa, SPKOCTU U
KOHTPACTHOCTH.

BekropHas rpaduka. Co3gaHue BEKTOPHBIX PHCYHKOB BCTPOSHHBIMHU CPEJICTBAMH
TEKCTOBOTO Mpolieccopa WK APYrux nporpamm (rpusioxenuit). JlobaBieHne BEKTOPHBIX
PUCYHKOB B JJOKyMEHTHI.

Mynvmumeoutinvie npeseHmayuu.

[TonroroBka MynbTUMEIMNUHBIX TTpe3eHTanmid. Cnaiia. foOaBnenue Ha crnaii TeKcTa
U nzoopaxenuii. Pabora ¢ HECKOJIBKUMM ClIaiiTamMu.

JloOaBiieHre Ha Cllail]l ay JTMOBU3YaIbHBIX JaHHBIX. AHUMAanus. [ unepcchuiku.

8 KUIIACC

Teopernyeckue 0CHOBbI HHPOPMATHKH
Cucmemwl cuucienus.

Hemo3uimonHble ¥ MO3UIMOHHBIE CHCTEMBbI cumcieHus. AmndaBut. OCHOBaHHE.
PazBepnyrtass ¢opma 3ammcu uwucna. IlepeBog B JIECATUYHYHO CHUCTEMY YHCEII,
3alUCaHHBIX B JIPYTUX CUCTEMAX CUUCIICHMUSI.

PumMckas cuctema cumciieHus.



JIBonuHas cucrema cuucienus. [lepeBon nensix yucen B npeaenax ot 0 go 1024
B JIBOMYHYIO CUCTEMY cUMciIeHHs. BoceMepuuHas cucrema cumciieHus. [lepeBon uncen
U3 BOCBMEPUYHOM CHCTEMBl B JBOMYHYK U JECATHUYHYK) CUCTEMBI U OOpaTHO.
[lecTHaguaTepuuHas cuctema cuucieHus. llepeBon yucen W3 HIECTHAALATEPUYHOM
CUCTEMBI B IBOUYHYIO, BOCBMEPUUYHYIO U JIECATUUYHYIO CUCTEMBI U OOpaTHO.
ApudmeTrueckue onepannuy B JBOMYHON CUCTEME CUNCIICHUSI.

Dnemenmovl Mmamemamuideckou 102UKU.

Jloruueckue BBICKA3bIBAHUS. Jloruueckue 3HA4YCHUS BBICKa3bIBAHUIA.
DJIeMEHTapHblE W  COCTaBHBIE  BBICKAa3blBaHUs. Jlormueckue  omneparuu:
«» (KOHBIOHKITHSA, JOTHUYECKOE YMHOXXCHHE), «UIW» (AU3IBIOHKIMS, JIOTHYECKOE
CIOKEHME), «He» (Jlornyeckoe oTpulianue). IlpuoputeT noruueckux omnepaiuu.
OnpeneneHue MCTUHHOCTH COCTAaBHOTO BBICKA3bIBAHUS, €CJIM HW3BECTHBI 3HAYCHMUS
VCTUHHOCTHU BXOJISIIIMX B HETO JIEMEHTAPHBIX BHICKA3bIBAHUN. JIOTHUECKUE BBIPAXKEHHUS.
[IpaBuna 3amucu JOTMYECKUX BblpakeHWil. IlocTpoeHue TabOIMI] HCTUHHOCTH
JIOTUYECKUX BBIPAKECHUM.

Jlormyeckue 3J1eMeHThl. 3HAKOMCTBO C JIOTHYECKMMU OCHOBaMHU KOMIIBIOTEPA.

AJITOPUTMBI M IPOrPAMMHPOBAHHE
Hcnonnumenu u anzopummol. Aneopummuveckue KOHCMpYKYuu.

[Tonatue anropurma. McromHuTenn anropuTMoB. AJTOPUTM Kak IJIaH YIPABICHUS
VICITOJIHUTEIIEM.

CpoiicTBa anropurMa. CrnocoObl 3alucu ajaropuTrMa (CIOBECHBIM, B BHUJE OJOK-
CXEMBbI, IPOrpamMma).

AJnroputMu4ecKkre KOHCTpyKUMH. KoHCTpykums «cienoBaHuey. JIMHEHHBII
anroput™. OTPaHUYEHHOCTh JTUHEHWHBIX aJITOPUTMOB: HEBO3MOXKHOCTH IPEITYCMOTPETh
3aBHCUMOCTbB IIOCJIEA0BATEILHOCTH BBIIIOIHAEMBIX IEMCTBUM OT UCXOAHBIX TAHHBIX.

KoHCTpykiusi  «BETBJIEHUE»: TMOJHAs W HemnodHas (opMbl. BeimoaHeHue
U HEBBIMOJHEHUE YCIOBHUS (MCTUHHOCTh M JIOKHOCTH BBICKa3biBaHusi). lIpocTeie u
COCTaBHBIE YCJIOBUSI.

KOHCTpyKIIMS «IOBTOpPEHHUs»: UUKIBI C 3aJaHHBIM YHCIOM TOBTOPEHUH,
C YCJIOBHUEM BBITIOJIHEHUS, C IEPEMEHHON LIUKIIA.

Pazpabotka st GoOpMaIbHOTO HWCIOJHUTENS alrOpUTMa, TMPUBOJSIIETO K
TpeOyeMoMy pe3yJIbTaTy IIPU KOHKPETHBIX MUCXOJIHBIX JIaHHBIX. PazpaboTka HECIOXKHBIX
JITOPUTMOB C HUCIIOJIb30BAHUEM LIMKJIOB M BETBJICHUH NJIsl yHpaBieHUs] (POpMabHBIMU
HCIIOJHUTEIIMH, TakuMu Kak PoOor, UYepemamka, Yeprexxnuk. BrimomHnenue
QITOPUTMOB BPYYHYIO W Ha KommbioTepe. CHHTAKCHMUECKHE U JIOTUYECKHE OITHOKHU.
OTtka3ssl.

A3bIK nPpoSpamMmuposanus.

Azpik  mporpammupoBanus (Python, C++, Ilackans, Java, C#, IllkonpHbIN
AnroputmMudeckuid SA3bIK).

CucreMa nporpaMMHUpPOBAHUS: PEIAKTOP TEKCTa IMIPOTpaMM, TPAHCIISTOP, OTJIaTUHK.



[lepemennasi: Tun, uMms, 3HadyeHue. Llenble, BENIECTBEHHbIE W CUMBOJbHBIE
[IEPEMEHHBIE.

Omnepatop mnpucBauBaHus. ApU(PMETUYECKHE BBIPAKEHUA M MOPSIOK HX
BbluncieHusa. Onepauuy ¢ UEIbIMU YHCIAMH: LEJIOYUCICHHOE ACIEHUE, OCTaTOK OT
JEJICHUA.

BetBnenus. CoctaBHble yCIIOBUSA (3aMIUCh JOTUYECKUX BRIPAKEHUN HA U3y4aeMOM
A3bIKE MpOrpaMMHpoBaHusi). HaxoxaeHue MUHMMyMa U MakCUMyMa U3 JIBYX, TpPeX
1 4eThIpex yrcell. PelieHne KBagpaTHOTO ypaBHEHUS, UMEIOIIETO BEIIECTBEHHbIE KOPHHU.

JuanoroBas oTyiaJKka MpPOrpaMM: IMOLIATOBOE BBINOJIHEHUE, MTPOCMOTP 3HAYCHU
BEJIMYMH, OTJIaIOYHBINA BBIBOJI, BBIOOP TOUKH OCTAHOBA.

[ukn ¢ ycnoBueMm. Anroput™ EBKIMIA 11 HaXOXKAEHUS HAHOOJBIIEr0 OOIIEro
JeNUTeNss JABYX HaTypajdbHBIX 4Hcesl. Pa3OueHue 3amucu HaTypallbHOTO 4YHCIIa
B IO3UIMOHHOM CHCTEME C OCHOBAHMEM, MEHBIIMM WX paBHbIM 10, Ha OTAEIBHBIC
U PHL.

[ukn ¢ mepeMeHHOM. ANTOpUTMBI MPOBEPKU JEIMMOCTH OJHOIO LEJIOr0 YHuCia
Ha JpyToe, IPOBEPKH HATYPAIBHOIO YUCIIA HA IIPOCTOTY.

O6paboTka CHUMBOJBHBIX JaHHBIX. CHMBOJIbHBIE (CTPOKOBBIE) TEPEMEHHBIE.
[TocumBonbHaAs 00paboTka cTpok. Iloacyer 4acToThl MOSIBIEHUS CUMBOJIA B CTPOKE.
Bcerpoennbie pyHKmu A1 00pabOTKU CTPOK.

Ananuz anieopummaoes.

OHpCIIeJIGHI/IG BO3MOJKHBIX PC3YyJIbTATOB pa60TBI ajroputMa IIpud JaHHOM
MHOXCECTBC BXOAHBLIX JAaHHBIX, OIPCACICHHUC BO3MOXHBIX BXOJHBIX HOdHHBIX,
IMPUBOIAININX K JTAHHOMY PC3YyJIbTATYy.

9 KITIACC

Hu¢poBas rpaMOTHOCTH
I'nobanvnas cemv Unmepuem u cmpameuu 6€30nacHo20 no8e0eHUs 8 Hell.

['no6anwsHas cetb MHTEpHET. [P-anpeca y3moB. CeTeBoe XpaHeHHUE JaHHBIX. MeTOIbI
WHJIUBUAYAJIBHOTO U KOJUJIEKTUBHOTO pa3MelleHus: HoBoil uHdopmanuu B NHTEpHETE.
Bonbive nannpie (MHTEpHET-IaHHbIC, B YACTHOCTU JIAHHBIC COIIMATIbHBIX CETEH ).

[Touatue 006 wuHOPMAMOHHONW O€30MaCHOCTH. YTpo3bl HUHPOPMAIMOHHOMN
6e3omacHOCTH IIpu padOTE B rI100aNBHOM CETH U METOIbI TpoTUBOIeHcTBUS UM. [IpaBuina
Oe3omnacHoii ayTeHTH(uKanuy. 3anura TuaHoi nHpopmanuu B Miatepuere. be3omnacubie
ctpateruu noeaeHus B Uutepuete. [IpenynpexaeHnue BOBICUEHUS B IECTPYKTUBHBIE U
KpUMHHAJIbHBIE (OPMBI CETEeBOW aKTUBHOCTU (KUOEpOyUIMHT, (QUIIMHT W Japyrue
(bopMbI).

Paboma 6 ungopmayuonnom npocmpancmse.
Buael nestensbHOCTH B MHTEpHETE. MHTEPHET-CEPBUCHI: KOMMYHHUKAIMOHHBIE

CEpBUCHI (TIOUYTOBAs CIyk0a, BUI€O-KOH(DEPEHII-CBA3b U IPYTUE), CIIPABOYHBIC CITY>KObI
(xapThl, pacnucaHus W JApYyTUe), TOUCKOBbIE CIYXObl, CIIy>)KObl OOHOBJICHHUS
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MpPOrpaMMHOT0 oOecredeHus M Apyrue ciaykObl. CepBUCHI TOCYJApPCTBEHHBIX YCIYT.
Ob6naynble xpaHwiumia AaHHbIX. CpencTtBa COBMECTHOM pPa3paOOTKH JIOKYMEHTOB
(onnaiia-oduce). [Iporpammuoe obecrieueHne Kak BeO-CEpPBHUC: OHJIAHHOBBIC TEKCTOBBIC
U TpaduUYecKue peaakTOPbl, CPeabl pa3paboTKU MpOoTrpamMmMm.

Teoperuueckne 0ocHOBbI HHGOPMATHKHI
Mooenuposanue kaxk memoo NO3HAHUAL.

Mopnenb. 3amauu, pemiaeMble ¢ MOMOIIbIO MojenupoBanus. Kiaccudukanmu
mojeneld. Martepuanbhble (HaTypHble) U WHGOpMaIlMoHHbIe Mojienu. HenpepriBHbIE U
JTUCKpeTHbIe Mojenu. Mmutanmonnsle Mojaenu. Hrposeie wmoxaenu. OneHka
COOTBETCTBHS MOJIETTU MOJIETTUPYEMOMY OOBEKTY U IEJISIM MOJICTUPOBAHMUS.

Tabmuunsie Mmomenu. Tabnuia Kak MpeACTaBICHUE OTHOIICHHMSL.

ba3bl nannbix. OT60p B TaOIHIIE CTPOK, YIOBICTBOPSIONINX 3aIaHHOMY YCIIOBHIO.
['pad. Bepmuna, pedpo, myTs. OpueHTHUPOBaHHBIE © HEOPUEHTUPOBAHHBIE TPa(bl.
Jlnuna (Bec) pedpa. Becoast maTpuna rpada. JiinHa mytu Mexay BepiivHamu rpada.
[Touck ontumanbHOro nmyTtH B rpade. HavanbHas BepmmHa (MCTOYHHMK) U KOHEYHAS
BEpIIMHA (CTOK) B OPHEHTUPOBAaHHOM Trpade. BpluncieHwe KoidyecTBa IyTeH
B HaIlpaBJICHHOM alMKINYECKOM Ipade.

HepeBo. Kopenb, BepiiuHa (y3ein), JUCT, peOpo (xayra) nepea. BreicoTa nepera.
[Tognepeso. Ilpumepsl ucnosib3oBaHusl AepeBbeB. [lepedop BapuaHTOB C MOMOUIBIO
JiepeBa.

[loHsiTME MaTeMaTH4eCKOW MOJAEIW. 3ajJadd, PEIaeMble C  MOMOIIBIO
MaTeMaTU4YeCcKOro (KOMIBIOTEPHOIO) MoJeaupoBanus. OTau4re MaTeMaTH4eCKOu
MOJIEIU OT HATYPHON MOJIEJIH U OT CJIOBECHOTO (JIMTEPATypPHOr0) ONMKUCAHUsI 0OBEKTA.

OTanbl KOMIBIOTEPHOTO MOJEIMPOBAHUS: TOCTAHOBKA 3aJayM, IOCTPOCHUE
MaTeMaTUYeCKOM MOJENH, MpOrpaMMHas peajau3alus, TECTUPOBAHUE, IPOBEICHUE
KOMITBIOTEPHOI'O SKCIEPUMEHTA, aHAJIU3 €r0 PE3yIbTaTOB, YTOUHEHUE MOJCIIH.

AJITOPUTMBI ¥ IPOTPAMMHUPOBAHHE
Paspabomka ancopummos u npocpamm.

Pa3buenue 3amaum Ha nomzagauu. CocTaBjieHUE AJTOPUTMOB U TMPOrpamMM C
HCMOJIb30BAaHUEM BETBIICHUM, IIMKJIOB M BCIIOMOTATEJIbHBIX aJITOPUTMOB ISl YIIPABJICHUS
ucnoguuteseM PoOOT wim JpyruMu  UCHOJHUTENSIMU, TakKUMU Kak Yepemnaiika,
YepTe:KHUK U IPYTUMM.

Tabnuunbsie BenuuuHbl (MaccuBbl). OnpHOMepHble MaccuBbl. CocTaBieHUE
U OTJaJKa MPOTpaMM, PEATU3YIOIIMX THUIOBBIE AJITOPUTMBI 00PaOOTKH OJHOMEPHBIX
YHUCJIOBBIX MAaCCUBOB, Ha OJJHOM U3 13bIKOB MporpammupoBanus (Python, C++, ITackains,
Java, C#, llIxonbpHbIM ANropuTMUYECKUN SI3BIK): 3aMOJHEHHE YHCIOBOIO MAacCHBa
CIIy4YalHBIMM YMCJIAaMH, B COOTBETCTBHM C (OPMYJIOW WM TyTEM BBOJA YHCEII,
HAaXO0XJIECHUE CYMMBbI 3JIEMEHTOB MAaCCHUBA, JIMHEHHBIA MOMCK 3aJaHHOTO 3HAYCHUS B
MACCUBE, MOJICHET 3JIEMEHTOB MAaCCHBA, YJOBJIECTBOPSIONIUMX 3aJaHHOMY YCJOBHIO,
HaXO0XXJICHUE MHUHUMAJIBHOTO (MaKCMMaJdbHOIO) »JJeMeHTa MaccuBa. CopTHpOBKa
MacCHBa.
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OOpaboTka TMOTOKA JAHHBIX: BBIYMCIEHHUE KOJIMYECTBA, CYMMBI, CpPEIHEro
apu(MeTUyecKoro, MHUHHUMAJIBHOTO W  MaKCHMAaJIbHOTO 3HAYEHHUS  DJIEMEHTOB
II0CJIEI0BATEIILHOCTH, YIOBIECTBOPSAIOIIUX 3aJaHHOMY YCIIOBHIO.

Ynpaenenue

VYnpasnenue. Curnan. OOpatHas cBsa3b. [lomydeHune curHamoB OT IUGPPOBBIX
JIaTYNKOB (KAacaHUs, pacCTOSIHUS, CBETA, 3ByKa M Jpyroro). [Ipumepsl ucnoiab3oBaHUS
OpUHLKIIA OOpaTHOW CBSI3U B CUCTEMaxX YIPABJICHUS TEXHUYECKHUMH YCTPOWCTBaMHU
C TIOMOIIIBIO TATYUKOB, B TOM YHUCJIE B POOOTOTEXHUKE.

[Tpumepsl poOOOTU3UPOBAHHBIX CHCTEM (CHCTEMa YIPaBJICHUS JABUKCHHUEM
B TPaHCIOPTHOM CHCTEMe, CBapO4YHas JUHHUS aBTO3aBOJA, ABTOMATH3UPOBAHHOE
yOpaBlieHUE OTOIUICHUS JOMa, aBTOHOMHAs CHCTEMa YIPABICHUS TPAHCIOPTHBIM
CPEICTBOM U APYTUE CUCTEMBI).

NudopmManroHHbIe TEXHOJIOTHH
DnekmponHvle maodauybi.

[TonsiTue 00 37MEKTPOHHBIX TaOiuuax. TUOBl NTaHHBIX B SYEHKaxX AJIEKTPOHHON
Tabmuubl. PenaktupoBanve m ¢gopmarupoBaHue Tabaul. BceTpoeHHble QyHKIMM 1S
IOUCKa MakCUMyMa, MUHUMYyMa, CYMMbI U cpeqHero apupmerndeckoro. CopTupoBka
JAHHBIX B BBIJEICHHOM auana3zoHe. [locTpoenue auarpamMm (rucrorpamma, Kpyrosas
auarpamma, ToueyHasi 1uarpamma). Beibop tuma quarpamMmai.

[IpeoOpazoBanne QGopmyn npu konupoBaHuUU. OTHOCUTENbHAs, aOCONIOTHAS U
CMelIaHHas aJpecalus.

VYcHoBHBIE BBIYHMCIECHUSI B 3JEKTPOHHBIX Tabiuuax. CyMMUPOBaHHE M TMOACYET
3Ha4YEHUM, OTBEYAIOIIUX 3aJIaHHOMY ycioBHI0. O0paboTKka OOJBIINX HAOOPOB JAHHBIX.
YucneHHOE MOJIETMPOBAHUE B 3JIEKTPOHHBIX TaOIUIaX.

Hughopmayuonnvie mexnonocuu 6 cospemenHom obujecmae.

Ponb wHGOPMAIIMOHHBIX TEXHOJIOTHA B Pa3BUTUU DKOHOMHKHA MHpPA, CTPaHBI,
peruoHa. OTKpBITBIE 00pa3oBaTeIbHBIC PECYPCHI.

[Ipodeccun, cBsazanHble ¢ UHPOPMATUKON U UHPOPMAIIUOHHBIMU TEXHOJOTHUSMHU:
BeO-u3aitHep, MPOrpaMMHUCT, pa3pabOTUYMK MOOWIBHBIX MPUIIOKEHUN, TECTUPOBIIUK,
aApPXUTEKTOP MPOTPAMMHOTO 00ECTICUCHUS, CTICIIMAIACT TI0 aHATIN3Y JAHHBIX, CUCTEMHBIH
aJIMHUHHUCTPATOP.

12



IHJIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUSA ITPOT'PAMMBbI
O HH®OPMATUKE HA YPOBHE OCHOBHOI'O OBLIET'O
OBPA30BAHMA

N3yuyenue nndopmMaTHKU Ha YPOBHE OCHOBHOT'O 00I1IETO 0Opa30BaHUs HAMPABIICHO
Ha JOCTI)KEHHE OOYyYarOUIMMUCS JIMYHOCTHBIX, METANpPEeIMETHBIX U MPEIMETHBIX
pE3yIBTATOB OCBOEHUS COAEPKAHUS yUeOHOTO IPEAMETA.

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pe3yabTaThl UMEIOT HAMPABIEHHOCTh HA PEIICHHUE 3a1a9 BOCITUTAHUS,
Pa3BUTHS U COLUATHM3AINH 00YUAIOIINXCS CPEICTBAMHU YICOHOTO TIpeaMeTa.

B pe3ynbrare uzyueHus HHGOpMaTUKH Ha YPOBHE OCHOBHOT'O OOIIIEr0 00pa3oBaHus
y oOyuatomerocss OyayT cOpMUPOBaHbI CIEAYIONIUE JIMYHOCTHBIC PE3YJIbTAThI
B YAaCTH:

1) naTpHMOTHYECKOTO BOCTIUTAHMS

IIEHHOCTHOE OTHOIIICHHE K OTEUYECTBEHHOMY KYJIbTYPHOMY, HCTOPUUYECKOMY H
HAy9HOMY HACJICIMI0, TOHUMaHWE 3HAa4YeHUsS WHOOPMATHUKA KAaK HAYKH B JKA3HU
COBPEMEHHOT0 OOIIeCTBa, BJIAJICHUE JIOCTOBEpHOM uH(MOpMammein o IepeaoBbIX
MHPOBBIX M OTEYECTBEHHBIX  JIOCTHIKCHHMSIX B 00macTd  HMH(POPMATHKH
1 WHPOPMANMOHHBIX TEXHOJOTHUH, 3aWHTEPECOBAHHOCTh B HAYYHBIX 3HAHMIX
o U poBoit TpaHchHOpPMAIIUU COBPEMEHHOTO O0IIIECTBA;

2) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OpHUEHTAlMsl Ha MOpPaJIbHbIE LIEHHOCTH W HOPMbI B CUTyalUsX HPABCTBEHHOTO
BbIOOpA, TOTOBHOCTh OLIEHMBAaTh CBOE IMOBEACHHUE U TOCTYNKH, a TakXe IOBEIACHHE
U TOCTYIIKM APYTHX JIIOJEW C IMO3HUIMH HPABCTBEHHBIX U IMPABOBBIX HOPM C YYETOM
OCO3HAHMs TOCJIEACTBUM ITOCTYIIKOB, AKTUBHOE HENPUATHE ACOLMAIBHBIX ITOCTYIIKOB,
B TOM uucie B MIHTepHere;

3) rpa:KIaHCKOro BOCIIUTAHUS:

MPEACTABICHUE O COLIMAIBHBIX HOPMaX U MPaBUJIaX MEKIMYHOCTHBIX OTHOIIEHUN B
KOJUIGKTBE, B TOM 4YHCJE€ B COIMAJIBHBIX COOOIIECTBAX, COOJIOJEHUE MPABUI
0€e30MacHOCTH, B TOM YHCJIE HAaBBIKOB 0€30MacHOr0 IMOBEJAEHUS B WHTEPHET-CPEleE,
TOTOBHOCTh K Pa3HOOOPa3HON COBMECTHOM AEATEIHLHOCTH TMPU BBHIMOTHEHUU yUEOHBIX,
MO3HABATENbHBIX  3a7a4, CO3JaHUU  Y4YeOHBIX  TPOEKTOB,  CTPEMJICHHE K
B3aMMOITIOHMMAHHUI0O U B3aWMOIIOMOIIM B TMpoOIecce ATOH ydeOHOW JIeATEIbHOCTH,
TOTOBHOCTh OILICHMBATh CBOE IMOBEACHUE M TOCTYNKHA CBOUX TOBApPHUIIEH C MO3ULUU
HPABCTBEHHBIX U MPABOBLIX HOPM C YUETOM OCO3HAHUS MOCIEICTBUI MOCTYIKOB;

4) HeHHOCTeH HAYYHOI'0 IIO3HAHUS:
c(hOPMUPOBAHHOCTh MHPOBO33PEHUYECKUX TMPEACTaBlIieHU 00 wuHbopMaImu,
MH(OPMALIMOHHBIX IpoIeccax U MHPOPMAIMOHHBIX TEXHOJIOTUSAX, COOTBETCTBYIOIINX
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COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M OOLIECTBEHHOMN MPAKTHUKU U COCTABIISIOIINX
0a30BYI0 OCHOBY JJIs IOHUMAaHUs CYIITHOCTHA HAYYHOW KapTUHBI MUDA;

MHTEpeC K 00yUEHHUIO ¥ TO3HAHUIO, JTF0003HATENbHOCTh, TOTOBHOCTh U CIIOCOOHOCTH
K camM000pa30BaHUIO, OCO3HAHHOMY BBIOOPY HANpaBICHHOCTH U YPOBHsS OOydeHHUs
B JlaJbHEUIIIEM;

OBJIaJICHNE OCHOBHBIMH HaBBIKAMH HMCCIJIEI0BATEIbCKON AESATEIBHOCTH, YCTAHOBKA
Ha OCMBICJIICHHE OIIbITa, HAOIIOAEHUI, OCTYIIKOB U CTPEMJIEHHE COBEPILIEHCTBOBATH
MyTH JOCTUKCHUSI UHIUBUAYaJIbHOTO U KOJIJIEKTUBHOTO OJIaronoyyus;

c(OpMUPOBAHHOCTh HH(POPMAIMOHHON KYyJNbTYpbl, B TOM YHCIE HABBIKOB
CaMOCTOSTENIbHOM palbOThl C Y4YEOHBIMH TEKCTaMH, CIIPABOYHOW JIUTEPATYpPOU,
pPa3HOOOpPa3HBIMU CpPEACTBAMH HMH(DOPMALIMOHHBIX TEXHOJOTUH, a TakXKe YyMEHHUs
CaMOCTOSITEJIBHO OINPEAEIATh eI CBOEro oOydeHHus, CTaBUTh U (HOPMYJIMPOBATH JJIs
ceOst HOBBIE 3a7jaud B y4yeOe M MO3HABATEIbHOM NEATEIbHOCTH, Pa3BUBATh MOTHUBBI U
MHTEPECHI CBOEH NIO3HABATEIIBLHOM IEATEIBHOCTH;

5) popmMupoBaHus KyJAbTYPbI 310POBbS:

OCO3HAaHHUE LIEHHOCTHU JKU3HHU, OTBETCTBEHHOE OTHOILIECHHE K CBOEMY 3J0pPOBBIO,
YCTaHOBKA Ha 3/10pOBbI 00pa3 )KM3HU, B TOM YHUCJIE U 32 CUET OCBOEHUS U COOIOACHMUS
TpeOoBaHMIt 0e30macHoi JKCIUTyaTaluu CPEACTB MH(OPMaLMOHHBIX
Y KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH;

6) TPy10BOT0 BOCIIUTAHMS:

WHTEpPEC K TMPAKTUUYECKOMY M3y4eHHIO Tmpodeccuit U Tpyna B cdepax
poheCCUOHATIBHON JIESITEIbHOCTH, CBSA3aHHBIX C UH(POPMATUKON, MPOTPaMMUPOBAHUEM
U WHOOPMALIMOHHBIMM TEXHOJIOTUSMH, OCHOBAHHBIMM Ha JOCTHKEHUSAX HAyKH
UH(OPMATUKY U HAYYHO-TEXHUUECKOTO MPOTpecca;

OCO3HAHHBIA BHIOOP U MOCTPOCHUE WHIUBHUAYAJIHLHOW TpaeKTOPUU OOpa3OBaHHS U
KU3HEHHBIX TJIAHOB C YUYETOM JIMYHBIX U OOIIIECTBEHHBIX MHTEPECOB U TMOTPEOHOCTEI;

7) IKOJIOTHYECKOr0 BOCIIUTAHUS

OCO3HAHHUE TJI00ATHLHOTO XapaKTepa YKOJIOTHYECKUX MPoOJIeM U My Tel X pelieHus,
B TOM YHCJI€ C Y4YE€TOM BO3MOXKHOCTEH HHQPOPMAIIMOHHBIX W KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUH;

8) apanTanuu o0y4yarouerocs K U3MEeHsIIOUUMCS YCJIOBUAM COLUAIBHON U
NPUPOAHON CpeAbI:

OCBOCHHE OOYYAIOIIMMUCS COITHAIBHOTO OIBITAa, OCHOBHBIX COIIMAIBHBIX DPOJIEH,
COOTBETCTBYIOIIUX BEAYIIECH NESITEIHLHOCTH BO3pACTa, HOPM U MpaBUJl 0OIIECTBEHHOTO
noBesieHus, GOpM COIMAIBLHOM >KU3HU B TPYyIIax W COOOIIECTBAXx, B TOM YHCIIC
CYIIECTBYIOIIUX B BUPTYAJIbHOM MPOCTPAHCTBE.
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METAIIPEIMETHBIE PE3YJIbTATbBI

MeTaHpeI[MGTHLIC PE3YJIbTaThl OCBOCHUA ITPOT'PAMMBI 110 I/IH(l)OpMaTI/IKC OTpaAXKar0T
OBJIaACHHUC YHUBCPCAJIIbHBIMU yLI€6HBIMI/I I[GﬁCTBI/IHMPI — ITO3HaBAaTCJIbHBIMH,
KOMMYHHKAaTUBHBIMH, PECTYJIATUBHBIMMU.

ITo3HaBaTe/IbHbIC YHHBEPCAJIbHbIC YU4eOHbIC AeiiCTBHUS
ba3oBbie joruueckne aeiicTBUs:

yMEHHUE OMPEACNIATh MOHATHUS, CO3/1aBaTh O0OOOIIEHUS, YCTaHABINBATh aHAJIOTHH,
KJIacCU(UIIUPOBATh, CAMOCTOATEIIPHO BBIOMpPATh OCHOBAHMUS W  KPUTEPUH IS
KJaccu(puKanyy, yCTaHaBIUBATh MPUIUHHO-CIICICTBCHHBIE CBSI3U, CTPOUTH JIOTUICCKUE
paccyXIeHus, IMPOBOAUTh YMO3AKIIOUEHUs (MHAYKTUBHBIC, JEIyKTHUBHBIE M TIO
AQHAJIOTHMH) U BBIBOIHI;

YMEHHE CO3/1aBaTh, IPUMEHATh U IMPE0Opa30BbIBATh 3HAKH U CHUMBOJIBI, MOJICIN
U CXEMBI JIUI pellieHns Y4eOHBIX M M03HABATEIIHHBIX 337124,

CaMOCTOSITEJILHO BBIOMpAaTh CHOCOO pelieHuss y4eOHOM 3agauyu (CpaBHUBATH
HECKOJIbKO BapUWaHTOB pEIICHMS, BBIOMpATh HamOoJiee TMOAXOMSIINN C YydeToM
CaMOCTOSITENIHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBateIbCKue JelCTBUA:

dbopMyIHpOBaThL BOMPOCHL, (DUKCUPYIOIIUE pa3pblB MEXKAY pEaTbHBIM U
JKeJaTeIbHBIM COCTOSIHUEM CHUTYallMM, OOBEKTa, U CaMOCTOSATENIBHO YCTaHaBJIMBATh
HCKOMOE€ 1 JJaHHOE;

OIICHUBATh HAa MPUMEHUMOCTb U JJOCTOBEPHOCTH UH(POPMAIIHIO, TTOJTYYEHHYIO B XOIe
HCCJICJIOBAHUS;

MPOTHO3UPOBATh BO3MOXKHOE JaJIbHEHIIEe pa3BUTHUE MPOIECCOB, COOBITUM U HX
MOCJIC/ICTBASI B AHAJIOTMYHBIX WM CXOJHBIX CHUTyalldsIX, a TakKXKe BbIJBUTaTh
MPENOJIOKEHUS 00 UX Pa3BUTUU B HOBBIX YCIIOBUSIX U KOHTEKCTaX.

Pab6ora ¢ unopmanmei:

BBISIBIIATH  JeUUIUT WHOOpPMAIMHU, [aHHBIX, HEOOXOAUMBIX IS PEHICHUS
MOCTaBJICHHOM 3aJ1a4H;

IPUMEHATH Pa3IMYHble METOJAbI, MHCTPYMEHTBI U 3alPOCHl NIPU MIOUCKE U OTOOpE
MHGOpPMAIIMU WIH TaHHBIX U3 UCTOYHUKOB C YYETOM IPEAJIOKEHHOM yueOHOl 3a1aun u
3aIaHHBIX KPUTEPUEB;

BBIOMpATh,  aHAJIM3UPOBaTh, CHUCTEMATH3UPOBaTb WU  HMHTEPIPETHPOBATH
MH(GOPMaLIMIO Pa3INYHbIX BUIOB U (YOPM MpeICTaBICHHUS;

CaMOCTOATENbHO BBIOMPAaTh ONTUMAJIBHYIO (POpMY MpeAcTaBiIeHUs HUHGOPMALMU
Y WUIIOCTPUPOBATH PEIIAEMBIE 3a/1a4M HECIOXHBIMH CXEMaMHM, JAHarpaMMaMy, UHOU
rpadKoi U UX KOMOMHAIUSAMU;

OLIEHMBATh HAJEKHOCTh MH(OPMALIUU MO KPUTEPUSIM, NMPEAJIOKEHHBIM YUUTEIEM
WK CPOPMYITMPOBAHHBIM CAMOCTOSATENBHO;

3¢ (PEeKTUBHO 3aTIOMUHATH U CUCTEMATU3UPOBATH HHGOPMAIIHIO.
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KoMMyHUKAaTHBHbIE YHUBEPCAJbHbIE Y4eOHbIE NeiiCTBUSA
OOmmenune:

COTIOCTaBIISATh CBOM CYXXIICHHUS C CYXICHHSIMHU JIPYTUX YYaCTHHUKOB JHANOra,
0OHapyKMBaTh Pa3JIMUNEC U CXOJCTBO TO3UITUH;

MyOJWYHO TIPENCTaBIATh PE3YJIbTAaThl BBIMIOJHEHHOTO OMNBITa (IKCIEPUMEHTA,
WCCJICIOBAHMUSI, IPOCKTA);

CaMOCTOSATEIILHO BBIOMpaTh (OpMAT BHICTYILICHUS C YYETOM 3aJad MPE3CHTAIlUU
1 0COOCHHOCTEH ayTUTOPHUH U B COOTBETCTBUU C HUM COCTABJISITh YCTHBIC ¥ MUCHbMEHHBIC
TEKCTBI C UCTIOJIb30BAHUEM HILTIOCTPATUBHBIX MaTEPHAJIOB.

CoBMecTHas 1€ATEIBHOCTD (COTPYAHUYECTBO):

MOHUMATh U UCTIOJI30BATh MIPEUMYIIECTBA KOMAHIHON U MHAUBUYaIbHON paOOTHI
P PEIICHUH KOHKPETHOW MpOOJIeMbl, B TOM YHKCIIE MPU CO3AaHUN UH(POPMAITMOHHOTO
MPOJIYKTA;

IPUHUMATh 1EJb COBMECTHOM WH(OPMAIIMOHHON JEATEIbHOCTH 10 cOopy,
o0OpaboTke, nepenaye, hopmanuzaui HHOOPMAIIHU, KOJUIEKTUBHO CTPOUTH JIEHCTBHUS TIO
€€ JOCTH)KEHHUIO: PacpeiessiTh POJIH, TOTOBAPUBATHCS, 00CYKIAaTh MMPOLECC U PE3YIbTaT
COBMECTHOU paboThI;

BBITIOJIHATh CBOIO 4YacTh paboThl ¢ uH(opManued wuiu UHYOPMAIMOHHBIM
OPOAYKTOM, JOCTHTasi KA4eCTBEHHOIO PE3yjbTara MO CBOEMY HaIpPaBICHHIO
Y KOOPAWHUPYS CBOM JCHCTBHUS C IPYTUMU YWICHAMU KOMAH/IbL;

OIICHMBATh KAaueCTBO CBOEr0 BKJaJga B OOHMI WHGOPMAIIMOHHBIN MPOIYKT IO
KPUTEPUSIM, CAMOCTOSITETILHO C(HOPMYITUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUS;

CpaBHUBATh PE3yJIbTaThl C UCXOAHOM 3aJadyeil W BKIIAJ KaXKJIOTO YJIEHa KOMaH]Ibl
B JIOCTWXKEHUE pe3yJbTaTOB, pa3leisaTh cQpepy OTBETCTBEHHOCTH U TNPOSBIATH
TOTOBHOCTbH K MPEJOCTABICHHUIO OTYETA MEePE]l TPYMIOM.

PerynsiTuBHble YHHBEpPCAJIbHbIe YUeOHbIE JeHCTBUA
Camoopranuzanus:

BBISIBIISAITD B )KU3HEHHBIX I YYEOHBIX CUTYyAITUSIX TTPOOJIEMBI, TPEOYIONTUE PEIICHHUS;

OPUEHTHPOBATHCS B  PANIMYHBIX  TMOAXOJAaX K  MPUHATHIO  PEHICHUM
(MHAMBUAYATBEHOE MPUHATHE PEIICHUM, IPUHATHAE PEIICHUIA B TPYIINE);

CaMOCTOSITENIbHO COCTaBJIATh aJTOPUTM PEIICHUS 3anayu  (WIM €ro 4acTh),
BBIOWpATh CMOCOO perieHuss y4eOHOW 3a/lauu ¢ y4eTOM HMEIOIINXCS PEeCypCcoB H
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh MpeJjlaraeMbie BapHaHThI PEIICHUN;

COCTAaBJISITH TIJIaH JIEUCTBUM (TUTaH peasii3allii HAMEUCHHOTO AJITOPUTMA PEIISHNS),
KOPPEKTUPOBATh MPEMNIOKCHHBIA AJITOPUTM C yUETOM TMOJy4YEHUS HOBBIX 3HAHHWHA 00
H3y4aeMOM OOBEKTE;
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OPOBOJIUTH BBIOOP B YCJIOBUAX NPOTHBOPEUMBONW HMHpOpManud u OpaTh
OTBETCTBEHHOCTD 32 PELICHHUE.

CamMoxoHTpOJIb (pediiexcusi):

BJIAIETh CIIOCOOaMM CAMOKOHTPOJISI, CAMOMOTHUBAILIMU U pediiekcuu;

JaBaTh OIIEHKY CUTYallUU U MpeJiaraTh MIaH €€ U3MEHEHUS;

YUUTBIBATh KOHTEKCT W MPEJBUJIETh TPYJIHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MpHU
pelIeHN Y4eOHOM 3a/1auu, aIanTUPOBATh PEIICHUE K MEHSIOIUMCS 00CTOATENbCTBAM;

OOBSCHSTH MPUYUHBI JTOCTUKEHUS (HEeAOCTHXKEHUS ) pE3yIbTaTOB
UH(OPMAITMOHHON JEATEIbHOCTH, [1aBaTh OLIEHKY NPUOOPETEHHOMY OIBITY, YMETh
HAXOJUTh MO3UTUBHOE B MIPOU3OILIEIIICH CUTYalIUU;

BHOCHUTh KOPPEKTHBBI B JEATEILHOCTh HAa OCHOBE HOBBIX OOCTOSITEIIBCTB,
M3MEHHUBIINXCS CUTyallui, YCTAHOBJIEHHBIX OIIMOOK, BO3HUKIIINX TPYAHOCTEH;

OIICHUBATh COOTBETCTBUE PE3YJIbTATA LIETU U YCIOBHSIM.

IOMOIMOHAJIBHBLIN HHTEJLJIEKT:
CTaBUTh ce0s Ha MECTO JPYroro 4ejoBeKa, MOHMMAaTh MOTHBBI M HaMEpEHHUS

JPYTOro.

IIpunsaTHE CeON M APYTHUX:
OCO3HAaBaTh HEBO3MOYKHOCTh KOHTPOJMPOBATh BCE BOKPYI JaXK€ B YCIOBHUAX
OTKPBITOTO AOCTYyNA K JH0OBIM 00beMaM UH(GOPMALIHH.

HPEAMETHBIE PE3YJIBTATBI

K koHiy oOydenust B 7 kiaacce y o0ydaromierocsi OyayT chopMHUpOBaHbl YMEHHUS:

MOSICHATh HAa MPUMEpPax CMBICT MOHATHH «HHQOpMaIus», «HHPOPMAITMOHHBIN
nmporecc», «o0paboTka uHPOpMaAIUKY», «XpaHeHHE WHGOPMAIMNY, «Iepenaya
uHbOpMaIIINY,;

KOAMpPOBaTh M  JEKOAMPOBATh  COOOIIEHMsS IO  33JaHHBIM  IpaBUJIaM,
JEMOHCTPUPOBATh TOHMMAHHWE OCHOBHBIX MPHUHIIMIIOB KOIUPOBaHUS WH(GOpMaILUN
pa3IMYHON MPUPObI (TEKCTOBOM, TpapuecKoid, ayamo);

CpaBHMBAaTh JJUHBI COOOLICHWM, 3amUCaHHBIX B pa3IMYHbIX aidaBUTax,
OTIepUPOBATH €ANHUILIAMHU U3MEPEHHsI HH(POPMAIIMOHHOTO 00beMa M CKOPOCTHU TIepeIaun
TAHHBIX;

OLIEHUBATh U CPAaBHUBATH pPa3Mephl TEKCTOBBIX, T'paUUEeCKUX, 3ByKOBBIX (PailyioB U
BUIe0(aiiIoB;

OPUBOJUTH MPHUMEPHl COBPEMEHHBIX YCTPONCTB XpaHEHHS M Meperadyu
uH(pOpMallii, CPABHUBATh UX KOJMYECTBEHHBIC XapaKTEPUCTHKHY;

BBIICTISITh OCHOBHBIE JTambl B HCTOPHMM ¥ TIOHWMATh TEHACHIIMH Pa3BUTHS
KOMIIBIOTEPOB U MPOTPAMMHOTO 00€CTICUCHHS;
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MoJIy4aTh M HCIOJIb30BaTh WHGOPMAIMIO O XapaKTEPUCTHUKAX IMEPCOHATHHOTO
KOMITBIOTEPAa M €ro OCHOBHBIX DJJieMEHTaxX (MpoIleccop, ONepaTUBHAS MaMSATh,
JOJITOBPEMEHHAs TIaMsITh, YCTPOMCTBA BBOJA-BBIBO/IA);

COOTHOCHUTh XapaKTEPUCTHUKH KOMITBIOTEpa C 3aJadyaMH, pelIaeMbIMU C €Tro
MOMOIIIBIO;

OPUEHTHPOBATHCS B UEPAPXHUECKON CTPYKType (haljioBON CHUCTEMBI (3alMCHIBAThH
noyiHoe uMs daiina (karagora), myTh K Qaitny (kaTajory) 1o uMErIIeMycsl OITUCAHUIO
(aitioBOM CTPYKTYPBl HEKOTOPOTO HHGOPMAITMOHHOTO HOCUTEIA);

paboTaTh ¢ GailIoBOi CHCTEMON TIEPCOHATLHOTO KOMITBIOTEpA C MCTIOIh30BaHUEM
rpadguueckoro wuHTEp(deiica, a WMEHHO: CO37aBaTh, KOMUPOBAaTh, IEPEMEIIATh,
MEPEUMEHOBBIBATh, YNAJsATh W apXUBUPOBATh (ailibl W KaTaJIOTH, HCIIOJIh30BaTh
AHTUBHUPYCHYIO MIPOTPAMMY;

MIPEACTABIIATh PE3YJIBTAThl CBOCH JESITCIHHOCTH B BHJIE CTPYKTYPHPOBAHHBIX
WJUTFOCTPUPOBAHHBIX TOKYMEHTOB, MYJbTUMEIUNHBIX MTPE3CHTAIINN;

uckatb uHpopManuio B MHTepHeTe (B TOM 4HCIE, MO KIIOYEBBIM CIIOBaM, IO
U300PKEHUI0), KPUTHUYECKH OTHOCUTBHCS K HaMJICHHOW WHQOpMaliU, OCO3HaBas
OMAaCHOCTb JUIsl IMYHOCTHU U OOIIeCTBa PacIpoOCTpaHEHUs BPEAOHOCHON MH(pOpMAIINH,
B TOM YHCJIE IKCTPEMHUCTCKOTO U TEPPOPUCTUUECKOTO XapaKTepa;

MOHUMAaTh CTPYKTYPY aJpecoB BeO-pecypcoB;

HCITIOJIE30BaTh COBPEMEHHBIE CEPBUCHI MHTEPHET-KOMMYHUKAITHH;

coOmoaTh TpeOOoBaHMA OE€30MacHOM SKCIUTyaTalldd TEXHUYECKHX CPENICTB
UH(OPMAITMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJOTUHM, COON0/IaTh CETEBOM JTUKET,
0a30Bble HOpPMBI MH(POPMAIMOHHON STUKH W MpaBa NpU padoTe ¢ MPUIOKCHHUSIMU
Ha JIOOBIX yCTpoicTBax u B UHTepHETE, BRHIOMPATh O€30MaCHbIE CTpAaTeTuy OBEACHUS B
CeTH;

NPUMEHATh  METOABl  MPOPUIAKTAKH  HETAaTUBHOTO  BJIMSHUS  CPEACTB
HH()OPMAITMOHHBIX 1 KOMMYHHKAITMOHHBIX TEXHOJOTHUH Ha 37I0POBHE MOTH30BATEIIS.

K koniy oOydenust B 8 kiacce y oOyyaronierocsi OyayT c(popMupoBaHbl yMEHUS:

MOSICHATh Ha MPUMEPAX PA3TUUUs MEXKIY MO3UIIMOHHBIMU M HETO3UIIMOHHBIMU
CHUCTEMaMU CUHCIICHUS,

3aMUChIBAaTh U CpaBHUBATH Lelible yncia oT 0 1o 1024 B pa3nuyHbIX NO3UIUOHHBIX
CUCTEMaX CUUCIICHHS (C OCHOBaHMIMU 2, 8, 16), BEIOIHATH apu(hMETUUECKHUE OTIEPAITHH
HaJl HUMU;

pacKpbIBaTh CMBICI TIOHATHI  «BBICKA3bIBAHUE», <«JIOTMYECKAs] OMEPALIHS,
«JIOTUYECKOE BBIPAKEHUEN;

3alUChIBATh  JIOTHUYECKHWE BBIPAXKEHHUS C  HUCHOJIB30BAHUEM  JU3BIOHKIIUH,
KOHBIOHKIIUM U OTPHUIIAHUS, OMpPEAEsiTh UCTUHHOCTh JIOTHYECKUX BBIPOKEHUH, €Cliu
W3BECTHBI 3HAYEHUS MCTUHHOCTU BXOJAIIUX B HETO MEPEMEHHBIX, CTPOUTH TaOJIHUIIbI
MCTUHHOCTH JJIS JIOTHYECKUX BBIPAKEHUN;
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pacKpbIlBaTh CMBIC]I TMOHSTUN «HUCHOJHUTENbY, «AJITOPUTMY», «IIPOrpamMMma,
MOHUMAs Pa3HUILy MEXAY YMOTpPeOJEHHEM 3THX TEPMHHOB B OOBIJICHHOW pEYd W B
uH(pOpMAaTHKE;

OMHCHIBATh AJITOPUTM PEIICHUS 3aJlauyd Pa3IMYHBIMH CIIOCOOaMH, B TOM YHUCJIE B
BHJIE€ OJIOK-CXEMBI;

COCTaBJISITh, BBIMOJIHATH BPYUYHYIO M HAa KOMIIBIOTEPE HECIIOXKHBIC AJTOPUTMBbI
C MCMOJIb30BaHWEM BETBJICHUH U IIUKJIOB ISl YIIPABJICHUS UCIIOJHUTEISIMUA, TAKUMU KaK
Po6ot, Uepenanika, UepTexHUK;

HCIIOJIB30BaTh KOHCTAHTBI M TEPEMEHHBIE PA3JUYHBIX THUIIOB (YHUCIIOBBIX,
JIOTUYECKUX, CHUMBOJIbHBIX), a TaKXe COJCp)KAIllMEe HX BBIPAXKCHUS, HCIIOIb30BaTh
ornepaTop MpUCBaBaAHUS;

HCIIOJB30BaTh MPU Pa3pabOTKE MPOrpamMM JIOTHYECKUE 3HAYCHHS, OIepalud M
BBIPAXEHUS C HUMU;

aHAJIM3UPOBATh TPEJI0KEHHBIC AJITOPUTMbI, B TOM YHCJE OMNPEACNIATh, KaKhe
pe3yJIbTaThl BO3MOKHBI IPU 33JJTAHHOM MHO>KECTBE UCXO/IHBIX 3HAUYCHU;

CO3/1aBaTh M OTJIAXKMBATH MPOTPAMMbl HAa OJHOM M3 SI3BIKOB MPOTPaMMHUPOBAHUS
(Python, C++, Tlackanb, Java, C#, IIIkobHBIN AJTOPUTMUYECKUM SI3BIK), pean3yromue
HECJIOKHBIE aJTOPUTMbl OOpPA0OTKU YHMCIIOBBIX JIaHHBIX C HCIOJb30BAaHUEM IIMKJIOB
Y BETBJICHUH, B TOM YHCJIC PEATU3YIONINE MPOBEPKY NETUMOCTA OJHOTO IIEJ0T0 YHciia
Ha JIpyroe, MPOBEPKY HATYypaJIbHOTO YHCJIa Ha MPOCTOTY, BBIACICHUS LUPp U3
HaTypaJIbHOTO YHUCIIA.

K xonity o0yueHus B 9 kjaacce y oOydarorierocst OyayT copMHpOBaHbl YMEHHUS:

pa3OuBaTh 3a7ayd Ha T0J[33J1a4d, COCTABJISITh, BBIMOJIHATHE BPYYHYIO
U Ha KOMIIBIOTEPE HECIIOXKHBIE aJTOPUTMbI C HMCIOJIb30BAHUEM BETBIICHHI, IUKIIOB
¥ BCIIOMOTATEIBHBIX aJITOPUTMOB JIJIsl YIIPABJICHUS UCTIONHUTEISIMU, TaKUMH Kak Po6oT,
Uepenanika, YepTeKHUK;

COCTaBIISAITh M OTJIAKUBATh MPOTPAMMBI, PEATU3YIONIUE THUIOBBIE aJITOPUTMBI
00pabOTKM YHUCJIOBBIX MOCJEA0BATEIHLHOCTEN WIIM OJHOMEPHBIX UYHCIOBBIX MAaCCHUBOB
(moMCK MakKCUMyMOB, MUHUMYMOB, CYMMBbI WJIM KOJUYECTBA AJIEMEHTOB C 3aJaHHBIMU
CBOMCTBaMHU) Ha OJIHOM M3 s3bIKOB mporpammupoBanus (Python, C++, ITackans, Java,
C#, llIkonpHBIN ANrOpUTMHUYECKHM S3BIK);

pPacKpbIBaTh CMBICT TMOHATUM «MOJIENbY», «MOACIHPOBAHUEY, ONPEIECTATh BUIBI
MOJICJICH, OIIGHWBATh COOTBETCTBHE MOJECIH MOJCIUPYEMOMY OOBEKTYy U IEJsM
MOJIEIMPOBAHNS;

WCIIOJIB30BaTh Tpadpl H JACPEBbS JUIsl MOJCIHUPOBAHUS CHCTEM CETEBOM
U UEPAPXUUECKON CTPYKTYpbl, HAXOAUTh KpaT4aliuii myTh B rpade;

BBIOMpaTh CHOCOO MPEJICTABJICHUS JaHHBIX B COOTBETCTBUM C IOCTABJICHHOM
3ajadyet  (TaOauipl, CcxeMbl, rpadukd, AUarpaMMbl) C  HUCIIOJIb30BaHUEM
COOTBETCTBYIOIIMX MPOTPAMMHBIX CPEJICTB OOPAOOTKU JAHHBIX;
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WCITOJIB30BATh JJIEKTPOHHBIC TAOJIHUIIBI JIJIsT 00paOOTKH, aHAIW3a U BU3YaJTU3aIUH
YUCJIOBBIX JAHHBIX, B TOM UYHCIE C BBIJCICHHEM JUana3oHa TaOmuIlbl U
yHOPSI0UYUBAHUEM (COPTHUPOBKOIA) €ro AIEMEHTOB;

co3faBaTh M MPUMEHATh B AJIEKTPOHHBIX TaOnumax ¢GopMysbl i pacdyeToB
C MCTIOJIb30BAaHUEM BCTPOCHHBIX apU(PMETHIECKUX (PYHKITUH (CYMMHPOBAHHUE U TOJCYET
3HAUYEHUN, OTBEYAIOIIMX 3aJldAHHOMY VYCIOBHIO, CpelHee apu(pMETHYECKOe, MOUCK
MaKCUMaJIbHOTO ¥ MHHHUMAJIbHOTO 3HAueHMs), aOCOJIIOTHOM, OTHOCHUTEIIHLHOM,
CMEILIAaHHOW aJIpEeCalny;

UCITI0JIb30BATh AJIEKTPOHHBIE TAOIHIIBI JJI1 YUCICHHOTO MOJICIIMPOBAHUS B TIPOCTHIX
3a/1auax U3 pa3HbIX MPEIMETHBIX 001acTel;

UCIIOJIb30BaTh COBPEMEHHBIE HHTEPHET-CEPBUCHI (B TOM YHCIIE KOMMYHHUKAIIMOHHBIE
CEpBUCHI, OOJauHbIC XpaHWIMINA JAHHBIX, OHJIAWH-NIPOTPAMMBI (TEKCTOBBIE U
rpaduyeckue peJaKkTopbl, Cpeabl pa3paboTku)) B YuyeOHOM U TOBCEIHEBHOM
NEeSATENbHOCTH;

MPUBOJUTH IPUMEPHI UCTIOIB30BaHUS TE€OMH(POPMAIMOHHBIX CEPBHUCOB, CEPBHCOB
roCyJJapCTBEHHBIX YCIYyT, o0O0Opa3oBaTelbHBIX CcepBUCOB HHTepHera B y4yeOHOU
Y TIOBCEIHEBHOM JESATEILHOCTH;

WCIIOJIB30BaTh PA3JIMYHBIE CPEACTBA 3aIIUTHl OT BPEJOHOCHOTO MPOrPAMMHOIO
obOecrieyeHus1, 3allMIaTh MEPCOHAIBHYI0 HH(OpPMALMIO OT HECAHKIMOHUPOBAHHOIO
JIOCTyTIa W €ro MOCJIEACTBUM (pasriaiieHus, MOJMEHbI, YTpaThl JAaHHBIX) C y4E€TOM
OCHOBHBIX TEXHOJOTHUUECKUX U COI[UATBLHO-TICUXOJIOTHYECKUX ACTIEKTOB UCIIOIb30BaHUS
cetu MuTepHeT (cereBasi aHOHUMHOCTD, IIU(PPOBOM CJIe/1, ayTEHTUYHOCTh CYOBEKTOB U
PECYpPCOB, OMMACHOCTH BPEJIOHOCHOTO KOJIa);

pacro3HaBaTh IMOMBITKKM M MPEAyNpexaaTh BOBJICUECHHE CEOSI U OKPYKAIOIIUX
B JICCTPYKTUBHbIE U KPUMHUHAJIbHBIE (OPMBI CETEBOM AKTUBHOCTU (B TOM YHUCIE
KHOepOYJUIUHT, (DUILIUHT).
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v

7 KJIACC
HanmenoBanue
No KommnuecTtBo OCHOBHBIE BUIBI A€ATEIILHOCTH
pa3ziesioB U TEM [IporpamMmMHOe cojiepxaHue
/1 4acoB oOydJaronumxcs

y4eOHOTro npeameTa

Paznen 1. lndposasi rpaMoTHOCTH

1.1

Kommnbrotep —
YHUBEPCATHLHOE
YCTPOMCTBO 00pabOTKH
JAHHBIX

2

KomneroTep — yHUBEpCaIbHOE
BBIYHCIIUTEILHOE YCTPOICTBO,
paboTaroliiee 1o mporpaMmme.

Turbl KOMIBIOTEPOB: IEPCOHAILHBIC
KOMITBIOTEPHI, BCTPOCHHBIC
KOMITBIOTEPHI, CYIIEPKOMITBIOTEPHI.
MoOuiibHbIE YCTPOIICTBA.

OcHOBHBIE KOMITIOHEHTBI KOMIIBIOTEPA
v ux Ha3HavyeHue. [Ipoueccop.
OnepatuBHas U TOJITOBPEMEHHAS
naMsiTh. Y CTpOMCTBA BBOJIA U BHIBOJIA.
CeHCopHBIN BBOJI, TATYMKHA MOOUITLHBIX
YCTPOMCTB, Cpe/ICTBAa OMOMETPUUECKON
ayTeHTU(DUKAIIH.

Uctopus pazBUTHS KOMIIBIOTEPOB

U POTPAMMHOTI'0 O0ECTICUEHUSI.
[TokoJsieHUsI KOMITBIOTEPOB.
CoBpeMEHHBIE TEHICHIINU Pa3BUTHS
KOMITbOTEPOB. CyNepKOMIBIOTEPHI.

PaCKpBIBaTB CMBICJI U3Yy41aCMBbIX MOHSITHI.

AHanM3upoBaTh yCTPOICTBA
KOMITbIOTEPA C TOYKU 3PEHUS
OpraHu3aIuy MPOLEAYP BBOA,
XpaHeHust, 00pabOTKH, BbIBOAA

U miepeiayu nHpopMaIuu.
AHan3upoBath HHGOPMAITUIO
(curHaNBI 0 TOTOBHOCTH M HEMOJIA/IKE)
MIPY BKJTFOYCHUN KOMITHIOTEPA.
N3yuaTts undopmarumro

0 XapaKTePUCTUKAX KOMIIBIOTEPA.
HccnenoBats HCTOPUIO pa3BUTUS
KOMIIBIOTEPOB M ITPOrPaAMMHOTO
o0ecrieueHnsi, COBpEMEHHBIE TeHACHIINU
Pa3BUTHS KOMITBIOTEPOB

U CYTIEPKOMITBIOTEPOB.

OO6cyknaTh paBuUiia TEXHAUKU
0€30IacCHOCTH Y MPaBUI PaOOTHI

Ha KOMITBIOTEPE.
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[TapannenbHblE BEIYUCICHUSI.
[lepcoHanbHBIN KOMITBIOTED.
[Iporeccop u ero XxapakTepuCTUKH
(TakTOBAs YACTOTA, PA3PSIAHOCTB).
OnepatuBHas MaMAThb.
JlonroBpemeHHas naMsTh. Y CTpOHUCTBA
BBOJIa ¥ BbIBOJIa. OOBEM XPaHUMBIX
JAHHBIX (OMepaTUBHAs MAMSITh
KOMIIBIOTEPA, KECTKUM

Y TBEPAOTENBHBIN JIUCK, TIOCTOSTHHAS
naMmsTh cMapTPoHa) U CKOPOCTh
JOCTyMa JJI Pa3INYHbIX BUJIOB
HocuTelnen. TexHnka 6e30nacHOCTH
U MpaBuiia paboThl HA KOMIIBIOTEPE

Ipakmuueckue padomor’:
1. Bkatouenue komnvlomepa u noiyueHue
uHgopmayuu o0 e2o XapaKxmepucmukax

1.2 | [IporpamMmmel U JaHHBIE

[IporpammHuoe obecnieueHme
komnbroTepa. [Ipuknannoe
IporpaMMHoOe 0OecTieueHue.
CucremMHo€e pOrpaMMHOE
obecnieueHue. CucTeMbl
nporpammupoBanusi. [IpaBoBast oxpaHa
IpOrpaMM | JIaHHBIX. becruraTHbie
U YCJIIOBHO-0€CIUIATHBIE TPOTPAMMBI.
CB00O0OIHOE TIPOTPAMMHOE
obecrieueHue.

@Dalinel U nanku (Katajaoru).

PackppIBaTh CMBICII U3y4aeMbIX TOHATHUH.

N3y4aTh BOIpOCHI MPABOBOW OXPaHbI
MPOTPaMM U TaHHBIX.

OnpenensTe MporpaMMHBIE CPEACTBA,
HEOOXOJUMBbIE JJI OCYIIECTBIICHUS
HH()OPMAITMOHHBIX TPOIECCOB

MIPU PEIICHUH 3a/1a4.

OnpenensiTb OCHOBHBIE XapaKTEPUCTUKU
OIIEPALMOHHON CUCTEMBI.

OrnepupoBaTh KOMIBIOTEPHBIMHU
MH(OPMALIMOHHBIMUA OOBEKTAMU

! TIpeytaraemplii B mporpamme 1o MHGOPMATHKE TIEPEYEHE IPAKTUIECKMX PAOOT HOCHT PEKOMEHIATENBHBI XapakTep.
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[TpuntMnIB HocTpoeHus GaiIoBbIX
cucteM. [lonHoe ums aiina (manku).
[1yTse K ¢aiiny (manke). PaboTa

¢ (¢paitlaMu U KaTaJloraMu CpeicTBaMu
ONEPaLMOHHOMN CUCTEMBIL: CO3/IaHUE,
KOIHMPOBAHUE, IEPEMELIEHNUE,
MEpEeMMEHOBAHNUE U yianeHue (ansos
U manok (kartajaoron). TuIibl aiios.
CaoiicTBa (aitnoB. XapaKkTepHble
pa3Mepsbl (paiioB pa3InYHbIX TUIIOB
(cTpaHuIla TEKCTa, DJIEKTPOHHAS KHUTA,
dboTorpadusi, 3anuck NECHU,
BUJICOKJIUII, TIOJTHOMETPAKHBIN (DUITBEM).
ApxuBanus gaHHbix. Mcnonb3zoBanue
POrpaMM-apXUBaTOPOB. DaMIOBBIN
menepkep. [louck daiinos cpeacrTsamu
OTNIEPALIMOHHOM CHUCTEMBI.
KoMmnbroTepHsie BUPYCBI U APYTHE
BpEIOHOCHBIE porpaMmsbl. [Iporpammsl
JUIS 3aIUTHI OT BUPYCOB

B HarsiiHO-TpaduueckoM uHTepdeiice.
BEITIONTHATE OCHOBHBIE OTIEPAITAN

c ¢aiiamMu U MmanKaMu.

OnenuBaTh pa3Mepsl (Hansios,
MOATOTOBJICHHBIX C UCIIOJIb30BAHUEM
pa3NIUYHBIX YCTPOMCTB BBOAA
uHpopmaluu (K1aBuaTyphl, CKaHepa,
MUKpo(hoHa, GOTOKaMEDHI,
BUJICOKAMEPHI).

Hcnonb30BaTh MporpaMMbI-apXUBaTOPHI.
Ocy1iecTBIATH 3aUTy HHPOPMAITUU

OT KOMIIBIOTEPHBIX BUPYCOB C IIOMOIIIHIO
AHTUBUPYCHBIX MPOTPAMM.
[TmarrpoBaTh M CO3/1aBaTh JTHYHOEC
UH(OPMAITMOHHOE TTPOCTPAHCTBO.
Ilpakmuueckue padomuwi:

1. BvinonneHnue ocHOBHbIX onepayuii

¢ Qatinamu u nankamu.

2. CpasHenue pazmepos mekcmoswix,
epaghuieckux, 36yK08bIX U 8U0OPAlLI08.
3. Uzyuenue snemenmos unmepetica
UCNOIb3YeMOt ONEPAYUOHHOL CUCTNEMDL.
4. Ucnonvzosanue npocpammol-
apxueamopa.

5. 3awuma ungpopmayuu

OM KOMNBbIOMEPHBIX BUPYCOB C NOMOUYBIO
AHMUBUPYCHBIX NPOCPAMM
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1.3.

KomMmnsrorepHsie cetn

OObeMHEeHEe KOMITbIOTEPOB B CETh.
Cetb Unrtepuer. Be6-cTpanuia,
BeO-caiiT. CTpyKTypa ajipecoB
BeO-pecypcoB. bpayzep. [lonckobie
cuctemsl. [Tonck nadopmarmm

IO KJIFOUEBBIM CJIOBAM

U 110 U300paxkeHuto. J{octoBepHOCTH
uH(pOpMaIuu, MOTy4YeHHON

u3 urepHera.

CoBpeMeHHBIE CEPBUCHI UHTEPHET-
KOMMYHHKAIUH.

CereBoii 3TUKET, 6230BbIe HOPMBI
MH()OPMAIIMOHHOM STUKU U MpaBa
npu pabote B utepuere. Ctpateruu
Oe3omacHoro noseaeHus B Miutepuere

PackpbIBaTh CMBICIT N3y4aeMbIX TOHSATHIA.
Ocy11ecTBIATh NOUCK HH(POpMALIUU

10 KJIFOYEBBIM CJIOBaM

1 TI0 U300PaKEHUIO.

[TpoBepsTh TOCTOBEPHOCTH HH(OPMAITHH,
HalIcHHOU B ceTu MHTepHeT.
BoccranaBnuBats ajgpec BeO- pecypca

U3 UMEIOIINXCS PparMeHTOB.
OcynIecTBIATh B3aUMO/ICHCTBUE
MIOCPEJICTBOM JIEKTPOHHOM MOYTHI,
BU/JIE0-KOH(DEPEHII-CBA3H.

N3yyaTh ceTEBOM ITHUKET.

UccnenoBath cTpaTeruu 6€30MacHOro
noseneHus B IHTepHETE.
Ilpakmuueckue padomul:

1. Tlouck ungpopmayuu no Kiro4esvim
CN08AM U NO U30OPAHCEHUTO.

2. Hcnonv3zoeanue cepsucos unmeprem-
KOMMYHUKAYUTL

Uroro no pazgeny

Paznen 2. TeopeTudeckne 0CHOBbI HHPOPMATHKH

2.1

Nudopmanus u
MHGOPMAIIMOHHBIE
IPOLIECCHI

2

Nudopmanus — 0AHO U3 OCHOBHBIX
MIOHATUN COBPEMEHHOU HAYKH.
Nudopmanus kak cBeeHus,
npeIHa3HaYEHHbIE JIUIs1 BOCIIPHUSITHS
YeJI0BEKOM, U MH(OpMaIus Kak
JaHHBIE, KOTOPbIE MOTYT OBITH

PackpbIBaTh CMBICT U3y4aeMbIX IOHSATHNA.
OuennBaTh HHPOPMAITUIO C TIO3UIIUH €€
CBOMCTB (aKTyaJIbHOCTh, JOCTOBEPHOCTb,
MOJTHOTA U JIp.).

N3y4yarh BO3MOKHOCTH OITMCAHUS
HENPEPBIBHBIX 00BEKTOB U MPOIIECCOB
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00paboTaHbl aBTOMAaTU3WPOBAHHOMN
CUCTEMOM.

JIMCKpeTHOCTh NaHHBIX. BO3MOXKHOCTH
OMKCaHUs HEMPEPHIBHBIX 00EKTOB

Y IPOLIECCOB C MMOMOIIBIO TUCKPETHBIX
JTAHHBIX.

NudopmarnmonHsie mpoiecch —
MPOLECCHI, CBA3AHHBIE C XPAHEHUEM,
nmpeoOpa3zoBaHuEM U Tiepeaueii TaHHbIX

C TTOMOIIBIO TUCKPETHBIX JIAHHBIX.
Boinensats nHGOpMaIMOHHY IO
COCTABJISIFONLY IO MPOIECCOB

B OMOJIOTUYECKUX, TEXHUUECKUX

U COLIMAJIbHBIX CHCTEMAX.

O1neHUBaTh YMCIIOBBIE TApaMETPHI
MH(OPMAIIMOHHBIX MPOIIECCOB (00bEM
naMsITH, HEOOXOIUMOM JJIsl XpaHEHUS
UH(OpMALIUK; CKOPOCTh NEpEeIadn

2.2

[Ipencrasnenue
uH(bopManuu

CumBoi. AndaBut. MomHOCTh
andasuta. PaznooOpasue s36IK0B

u andaBuToB. EcTrecTBeHHBIC U
dbopmanbHbIe SI3bIKU. AJIPaBUT TEKCTOB
Ha PyCCKOM $I3bIKE. J[BOMUHBIN
angasut. KoamdecTBo BCEBO3MOXKHBIX
CJI0B (KOJOBBIX KOMOMHAITHIA)
(UKCHUPOBAHHOH JJIMHBI B JBOMYHOM
andasure. [IpeodpazoBanue 1100010
andasuta k 1BouuyHoMy. KoamdecTBo
Pa3IUYHBIX CJIOB (PUKCHPOBAHHOM
JUTHHBI B aJihaBUTE OTPEICTICHHOM
MortHocTH. KogupoBaHue CUMBOJIOB
OJTHOTO aJi(haBUTa C TOMOIIBIO KOJAOBBIX
CJIOB B IpyroM ajndaBute, KOJ0Bast
Tabauna, JeKOIUPOBaHNE.

JIBonunslii kox. [IpencraBnenue
JAHHBIX B KOMIIBIOTEPE KaK TEKCTOB

PackpbIBaTh CMBICT N3y4a€MbIX TOHSATHIA.
ITpuBOAUTH IPUMEPHI KOAUPOBAHUS

C UCIIO0JIb30BAaHUEM PA3JTUYHBIX
anaBUTOB, BCTPEUAIOIIUXCS B )KU3HH.
KoaupoBaTh 1 JeKOAMPOBATH COOOIIICHUS
10 M3BECTHBIM TpaBUJIaM KOAUPOBAHMUSI.
OnpenensTe KOJIMYECTBO PA3TUYHBIX
CHMBOJIOB, KOTOPBIC MOTYT OBITh
3aKOJIMPOBAHBI C IOMOIIBIO IBOUYHOTO
KoJ1a (PUKCUPOBAHHOM JITTUHBI
(pa3psiiHOCTH).

OnpenensaTe pa3psAHOCTb TBOMYHOTO
KOJ1a, HEOOXOIUMOTO JIJIsl KOAUPOBAHMS
BCEX CUMBOJIOB aji(paBUTa 3aJJaHHON
MOIITHOCTH.

ITopcunTHIBaTE KOJIUYECTBO TEKCTOB
JTAHHOM JUTMHBI B JaHHOM ajiaBUTe.
OnepupoBaTh €AMHULIAMU U3MEPECHUS
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B JIBOUYHOM aji(aBUTE.
WNudopmaninoHHbIN 00BEM TaHHBIX.
but — MuHMManpHas eqUHULA
KOJIMYECTBA UH(POPMAIIUK — IBOUYHBIN
paspsa. Enuanns! nsmepenns
MH(POPMAILIMOHHOTO 00BbEMA JTAHHBIX.
bur, 6aiiT, kumoOanT, Mmeradamr,

ruradait. CKopocTh repeaun TaHHbIX.

EnuHuIb CKOpOCTH niepeiaur JaHHbIX.
KoaupoBanue TekctoB. PaBHOMEpHBIN
koJ. HepaBHoMepHbIii koa. KonupoBka
ASCII. BocbMHUOUTHBIE KOTUPOBKHU.
[Tonsatue o koguposkax UNICODE.
JlexoqupoBaHue COOOIICHUI

C UCTIOJIb30BAHHEM PABHOMEPHOTO

Y HEpABHOMEPHOTO KOJa.
NudopmanionHblii 00bEM TEKCTA.
Uckaxxenune napopManuu npu
nepenade. OO01iee npeicTaBiIcHUE

0 UGPOBOM IIPEACTABICHUH
ayJAMOBU3YAJIbHBIX U IPYTUX
HETPEPHIBHBIX TAHHBIX.

KonupoBanwue nipera. L{BeToBbie
mozenu. Monens RGB. I'mybuna
konupoBanus. [lasmmrpa. PactpoBoe

Y BEKTOPHOE MPEICTABICHUE
nzo0paxenuit. [Tukcens. Ouenka

KoJmdecTBa nHpopmaruu (out, OauT,
KIJI00aiT, MerabaiT, rurabainr)

U CKOPOCTH TIepeIauu JaHHBIX.
Koauposats 1 AeK0IMpOBaTh TEKCTOBYIO
HH()OPMAITHIO C UCTTOJIH30BAHUEM
KOJIOBBIX TaOJIHII.

Boruncrnsats uHGpOpMaImoHHbI 00beM
TEKCTa B 3aJJaHHOW KOJAUPOBKE.
OueHuBath HHPOPMALIMOHHBIN 00BEM
rpaduuecKux JaHHBIX JIsl paCTPOBOTO
N300paKeHusl.

Ornpenensath 00beM NaMATH,
HEOOXOTUMBIH JJIs PECTABIICHUS

U XpaHEHUs 3ByKOBOTO (haiina.
Ilpakmuueckue padomel:

1. Onpedenenue kooa cumgoa 8 pazHvlx
KOOUPOBKAX 8 MEKCMOBOM Npoyeccope.
2. Onpeodenenue kooa ysema 6 naiumpe
RGB 6 epaguueckom pedaxmope.

3. Coxpanenue pacmposozo
epagpuueckoeo uz0opaxdicenuss 8 pa3Hvix
dopmamax.

4. 3anucws 38yK086bix haiinos

C PA3NTUYHBIM KAYECMEOM 368Y4UaHUS
(2yOUHOU KOOUPOBAHUS U YACTNOMOLL
Ouckpemuzayuu)
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uH(pOpMaIIMOHHOTO 00BbeMa
rpadU9IecKuX JaHHBIX JIJIsl PACTPOBOTO
n3obpaxenus. KogupoBanue 3ByKa.
Pa3psimHOCTB M HacToTa 3anucu.
KonmuecTBo kaHAIOB 3aITUCH.

Or1eHKa KOJIMYECTBEHHBIX TAPAMETPOB,
CBSI3aHHBIX C MIPE/ICTABIICHUEM

U XpaHEHHEM 3BYKOBBIX (pailioB

Uroro no pazgeny

11

Paznen 3. UH(popManmoHHbIE TEXHOJIOTHH

3.1

TekcToBbIC JOKYMCHTBI

6

TekcToBbIE TOKYMEHTBI 1 HX
CTPYKTYPHBIE 3JIEMEHTHI (CTpaHULa,
a03ail, CTpoKa, CJIOBO, CHMBOJI).
TexcToBBIN MPOLECCOP — UHCTPYMEHT
CO3JaHus, pEIaKTUPOBAHUS

u (popmatupoBanus TekcToB. [IpaBuma
Habopa Tekcta. PegakTupoBaHue
Tekcta. CBolicTBa cuMBOIIOB. LIpudr.
Tuner mpudToB (pydieHsbIe,

C 3aC€YKaMH, MOHOIIIMPUHHBIE).
[TomyX1pHOE M KypCUBHOE HAUE€pTaHUE.
CgoiicTBa a03a1ieB: rpaHUIlbI, A03aITHbIN
OTCTYII, UHTEPBAaJI, BHIpaBHUBAHHUE.
[TapameTpsl cTpanunbl. CTHiieBOE
¢dopmatupoBanue. CTpyKTypupOoBaHHE
MH(POpPMAIIUH C TOMOIIBIO CIIUCKOB

1 Tabnui. MHOTOYpPOBHEBBIE CITUCKU.

PackpbIBaTh CMBICIT N3y4a€MbIX OHSTUH.
AHaIM3UPOBATH MOJIb30BATEIbCKUN
uHTEepEenc TPUMEHIEMOTO
MIPOTPAMMHOTO CPEACTBA B paboTe

C TEKCTOBBIMH JOKYMEHTaMH.
OnpenensaTh yCa0BUS M BO3MOXXHOCTH
MIPUMEHEHUS TPOTPAMMHOTO CPEICTBA
JUUISL pEIIICHMS TUTIOBBIX 33/1a4 B paboTe
C TEKCTOBBIMHU JJOKYMEHTaMH.
BrIsIBIATE 0011I€E M pa3Iudusl B Pa3HBIX
MPOTPAMMHBIX MPOAYKTaX,
MpeIHa3HAYEHHBIX JIJIS1 PEIICHUS OJTHOTO
KJIacca 3aj71a4 B paboTe ¢ TeKCTOBBIMU
JIOKyMEHTaMHU.

CoznaBath U pe1aKTUPOBATH TEKCTOBBIC
JIOKYMEHTBI TOCPEACTBOM
KBATH(UITUPOBAHHOTO KJIABHATYPHOTO

27




OenepanpHas pabouas nporpamma | Madopmaruka. 7-9 kmaccel (60a30BbIi ypOBEHb)

JloGaBiienne TabINI] B TEKCTOBBIC
JTOKYMEHTHI. BcTaBka n3o0paskeHui
B TEKCTOBBIE JOKYMEHThI. O0TeKkaHue
n300pakeHu TeKCTOM. BKimroueHue
B TEKCTOBBIN JOKYMEHT JUarpamm,
dbopmMyI1, HyMepaluu CTpaHHuil,
KOJIOHTUTYJIOB, CCBUIOK U JIPYTUX

anemeHTOB. [IpoBepka npaBonycaHusl.

PaccranoBka mepeHocoB.

I"'osmocoBoi BBOJ TEKCTA.
Onruyeckoe pacno3HaBaHUE TEKCTA.
KomribrotepHsliil nepeBo/.
Hcnonb3oBanue ceprcoB MHTEepHETE
111 00pabOTKH TEKCTa

MUChMa C MCTIOIh30BAaHUEM 0A30BBIX
CPEIICTB TEKCTOBBIX PEIaKTOPOB.
dopmaTHPOBATh TEKCTOBBIC JOKYMEHTHI
(ycTaHaBIIMBaTh MMapaMeTPhl CTPAHUIIBI
JTOKyMeHTa; (hOpMATHPOBATH CHMBOJIBI
1 a03allbl; BCTABJIATh KOJOHTUTYIIBI U
HOMEpA CTPAHUIL).

BcTaBmsaTe B JTOKyMEHT (hOpMYITHI,
TaOJIUIIbI, N300pakeHus , opopMIIATH
CITHICKH.

Hcrnonb30BaTh CCHUIKM U IIUTHPOBAHUE
HMCTOYHHUKOB ITPH CO3J]aHUU HA UX OCHOBE
COOCTBEHHBIX MH(GOPMAIIMOHHBIX
O0OBEKTOB.

Hcrnonb30BaTh MHTEIUICKTYAJIbHbBIE
BO3MOYKHOCTU COBPEMEHHBIX CUCTEM
00pabOTKH TEKCTOB.

Ilpaxkmuueckue padomoi:

1. Co30anue HebOILUUX MEKCMOBbIX
OOKYMEHMO8 NOCPeOCmMBEOM
KSAMUDUYUPOBAHHO20 KNABUAMYPHO2O
NUCLMA C UCNOIb308AHUEM DA308bIX
cpeocme mexkcmosbix peo0aKmopos.

2. @opmamuposanue meKcmosbix
OOKYMEHmMO8 (YCMAaHO8KA NaApamempos
cmpanuyvl OOKyMeHma,
Gopmamuposarue cumeonos u adzayes;
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8CMABKA KOJIOHMUMYI08 U HOMEPO8
cmpanuy,).

3. Bcmaska 6 ookymenm gopmyn,
mabauy, uzobpasicenutl, oghopmienue
CHUCKO8.

4. Coz0anue HeOOILUUUX MEKCMOBLIX
OOKYMEHMO8 C YUMamamu U CColAKaAMU
Ha yumupyembvie UCMOYHUKU

3.2

KomrberotepHas
rpaduxka

3HAaKOMCTBO C rpauuecKuMu
penakropamu. PacTpoBble pUCYHKH.
Hcnonb3oBanue rpadpudeckux
MpUMHATUBOB. Oriepannu
pEIaKTHPOBAHUS TpaPUIECKIX
O0OBEKTOB, B TOM UHKCIIE HU(PPOBBIX
dboTorpaduii: u3BMeHEeHUE pa3mepa,
o0pe3ka, IOBOPOT, OTpaXKeHHE, paboTa
¢ obOnacTsiMu (BbIIENIEHNE,
KOITMPOBAHUE, 3aJIMBKA IIBETOM),
KOppEKLHUs [[BETA, SIPKOCTU

U KOHTpacTHOCTU. BektopHas rpaduka.
Co3naHue BEKTOPHBIX PUCYHKOB
BCTPOEHHBIMU CPEJICTBAMHU TEKCTOBOTO
IpoIeccopa Wik APYTuX MporpaMmm
(mpunosxenuii). Jlo6aBneHue
BEKTOPHBIX PUCYHKOB B JIOKYMEHTHI

PaCKpBIBaTI) CMBICJI U3Y49aCMbIX TIOHSTHUM.

AHanu3upoBaTh NOJIb30BATEIbCKUN
uHTEep(Pelic TPUMEHSIEMOT0
MIPOTrPaMMHOI0 CPEJICTBA B paboTe

C KOMIIBIOTEPHOH TpadUKoil.
Onpenensars yCIOBHs U BO3MOKHOCTH
MPUMEHEHUSI TPOTPAMMHOTO CPEJICTBA
JUTSL pEIICHUS TUTIOBBIX 33]1a4 B paboTe
C KOMIIBIOTEPHOU TpaduKoii.

BoIsBIIATH 00111€€ U pa3audusi B pa3HbIX
MIPOTPAMMHBIX MPOTYKTaX,
MpeIHAa3HAYEHHBIX JIJIsl PEIICHUs] OJTHOTO
KJ1acca 3aj1ad B paboTe ¢ KOMITbIOTEPHOM
rpaduKoi.

Co3pnaBath U peIaKTUPOBATH
1300paKeHUsI C TTIOMOIIBIO
MHCTPYMEHTOB PacTPOBOIO
rpauyecKoro peaakTopa.

Co3znaBath U peJakTUPOBATh
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U300paXKCHHSI C TTOMOIIIHIO
WHCTPYMEHTOB BEKTOPHOTO
rpaduIecKoro peaaKTopa.
J106aBIATH BEKTOPHBIC PUCYHKH

B JJOKYMEHTHI.

Ilpaxmuueckue padomo:

1. Coz0anue u/unu pedaxmuposarue
U3006padicenust, 8 MOM YUcie YUPPosbix
domoepadghuii, ¢ nomowvio
UHCMPYMEHMO8 PACMPOBO20
epaghuueckozo peoakmopa.

2. CozoaHue u pedakmuposanue
U3006padicenuss ¢ NOMOWbIO
UHCMPYMEHMO8 BEKMOPHO20
epaghuueckozo pedaxmopa

3.3

MynsTrMe qUHbBIE
MPE3EHTAUN

[ToaroToBKa MyJIbTUMETUMHBIX
npesentauuid. Cnaiin. JlobaBnenue
Ha CJIaij TeKCTa M H300paKCHUI.
PaboTa ¢ HECKOJILKUMH CIIaiiIaMH.
JlobGaBiieHne Ha ciaiiyg
ayIMOBU3YAJIbHBIX JAHHBIX.
Anunmanus. ['unepccbuiku

PackppIBaTh CMBICIT N3y4ae€MbIX TOHSATUH.

AHanM3upoBaTh NOJIb30BATEIbCKUM
uHTepdenc mIpUMEHIEMOTo
MPOrPaMMHOI0 CPEJICTBA B paboTe

C MYJIbTUMEAUNHBIMU TIPE3CHTAIUSIMH.
Onpenensats yCIOBUS U BO3MOKHOCTH
MPUMEHEHUSI TPOrPAMMHOTO CPEICTBA

I pCIICHHA THIIOBBIX 3a71a4 B pa60Te

C MyJ'IBTHMCJIHfIHBIMPI IMPC3CHTAUSAMMU.

BoisBisTh 0O11I€E U pa3auius B pa3HbIX

IIPOTPAMMHBIX ITPOAYKTAX,

MNpCAHAa3HAYCHHBIX JJI pCIICHUA OAHOT'O

30




denepanpHas padodas mporpamma | MHDopmatnka. 7-9 kmaccel (60a30BBIH YPOBECHB)

KJ1acca 3a7a4 B pabote

CoznaBath npe3eHTaIlu, UCTIOIb3Ys
TOTOBBIC 11A0JIOHBI.

Ilpakmuueckue padomul:

1. Co3z0anue npezenmayuu

C 2UNepCCulIKAMU HA OCHOBE 20MOBbIX

C My.]'[BTPIMGI[PIfIHBIMPI IMPC3CHTALUAMMU.

wabioHo8
Uroro no pazgeny 13
PesepBHOE Bpems 2
OBLIEE KOJIMYECTBO 34
YACOB I10 TTPO'PAMME
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8 KVJIACC
HaumenoBanue
No KomnuectBo OCHOBHBIE BUIBI A€ATEIILHOCTH
pa3/iesioB U TEM [TporpamMmmHOe coneprraHue
n/m 4acoB 00y4aronmxcst
y4eOHOro mpeamMeTa

Paznen 1. TeopeTruueckue 0CHOBHI HHPOPMATHKH

1.1

CucTeMbl CUUCIICHUS

6

Heno3uinoHHbIE U MO3UITMOHHBIC
CHUCTEMBI cCuuciaeHus. Andasur.
OcHoBanue. PazsepHyTtas hopma
3anvcu yucia. [lepeBos B 1eCITUUHYIO
CHUCTEMY YHCEJI, 3aITUCAHHBIX B IPYTHUX
CHCTEeMax cuucieHus. PuMckas
CHUCTEMA CUMCIICHUA. J[BonyHas
cucrtema cuncienusd. [lepeBos nenbix
yucen B npegenax ot 0 mo 1024

B JIBOMYHYIO CUCTEMY CUMCJICHHUS.
BocemepuuHas cuctema CUMCICHHUS.
IlepeBon umncesn U3 BOCbMEPUYHOU
CUCTEMBbI B IBOMYHYIO U ICCATUUHYIO
CUCTEMBI U 0OpPATHO.
[IlecTHanuarepuyHas cucrema
cuucnenus. [lepeBon uncen

Y3 LIECTHAALIATEPUYHONU CUCTEMBI

B JIBOUYHYIO, BOCbMEPUUHYIO

U JICCATUYHYIO CUCTEMBI U 00paTHO.
ApudmeTndeckue onepamnuu

B IBOUYHOM CUCTEME CUUCIICHUS

PackpbIBaTh CMBICI N3y4aeMbIX IOHATH.
BrIsSBISATE paznuuue B MO3UIIMOHHBIX

Y HEMO3UIIMOHHBIX CUCTEMaX CUUCIICHHUS.
BoiaBisTh o6111ee v pa3nudus B pa3HbIX
MO3UIIMOHHBIX CUCTEMAaX CUUCIICHHUS.
3anuceiBath HEOObIME (0T 0 10 1024)
LEJIbIE YHCIIa B PA3JIMYHBIX TO3UIIUOHHBIX
CHUCTEeMaxX CUUCIICHUS (JIBOMYHOM,
BOCHBMEPUYHOM, IECTHAIATEPUIHOI ).
CpaBHUBATH II€JIbIE YUCIA, 3aAMMCAHHBIC

B JIBOMYHOM, BOCBMEPUYHOMN

U [IECTHAIATEPUYHON CUCTEMAaX
CUMCIICHHUS.

BrInonHATh onepaiuu CaoxxeHus

U YMHOXXEHUS HaJl HEOOJIBIITUMU
JBOUYHBIMU YUCTIAMU
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1.2 | DneMeHTHI 6 Jlornyeckue BbICKa3bIBAHUS. PackpbIBaTh CMBICIT N3y4aeMbIX IIOHATUH.
MAaTE€MAaTHYECKOU Jlornueckure 3Ha4eHUs BBICKA3bIBAaHUN. | AHAJIU3UPOBAThH JIOTHYECKYIO CTPYKTYPY
JIOTUKHU DneMeHTapHbIE U COCTaBHBIC BBICKa3bIBaHUM.

BbICKa3bIBaHUs. Jlornueckue onepanyu: | Vcmnonb30BaTh JOTHYECKUE ONIEPALIUH.
«1» (KOHBIOHKIIMS, JJOTMYECKOe CrpouTth Ta0IMIIBI UCTUHHOCTH
YMHOKEHUE), «AIN» (IU3BIOHKIIHS, JUISL IOTUYECKUX BBIPAKCHUM.
JIOTHYECKOE CII0XKEHHUE), BrIuncnsaTe ICTUHHOCTHOE 3HAYEHUE
«HE» (JIOTUYECKOE OTPULIAHUE). JIOTHYECKOTO BBIPAKEHUS.
IIpropuTeT JTIOTUYECKUX OIEPALIUA. 3HaAKOMUTBCS € JIOTHYECKUMHU OCHOBaMU
OrnpenesieHne UCTUHHOCTH COCTAaBHOTO | KOMITBIOTEPA

BBICKa3bIBAHUS, €CIIU U3BECTHBI

3HA4YEHUS UCTUHHOCTH BXOISAIINAX

B HET'O DJIEMEHTAPHBIX BBICKA3bIBAHUM.

Jlornueckue Bolpaxkenus. [Ipasuna

3aIIMCH JIOTUYECKUX BBIPAKECHUM.

[TocTpoenue Tabaul UCTUHHOCTH

JIOTUYECKUX BBIPAKCHUU

Jlornueckue 3MeMeHThbl. 3HAKOMCTBO

C JJOTHYECKMMH OCHOBAMH KOMIIBIOTEpA

Hroro no pasgeny 12

Paznen 2. AaropurMsbl M NPOrpaMMHpOBaHHE

2.1 | UcriommHuTEM 10 ITonsarue anropurma. Mcnosurenu PackppiBaTh CMBICI U3y4aeMbIX [IOHATUH.
Y aJITOPUTMBI. aNrOPUTMOB. AJITOPUTM Kak IUIaH AHaIN3UPOBATH NpEJIaracMble
ANTOpUTMHYECKHE YIIPABIICHUS UCTIOJIHUTEJIEM. IIOCJIEN0BATENBHOCTH KOMAaH /T
KOHCTPYKLIUH CaoiicTa anroputma. CriocoObl 3aITUCH | HA IPEAMET HAIMYUS Y HUX TaKHX

anropuT™a (CJIOBECHBIN, B BUJIE CBOMCTB QJITOPUTMA, KAK TUCKPETHOCTb,
OJIOK-CXEMBI, IPOrpamMma). NETEPMUHUPOBAHHOCTD, TIOHSTHOCTb,
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ANTOPUTMHYECKHE KOHCTPYKIUH.
KoHcTpyKius «cinenoBanue».
JIuneitnslii anroput™. OrpaHUYeHHOCTh
JIMHENHBIX aJITOPUTMOB:
HEBO3MOKHOCTh IPETyCMOTPETh
3aBUCUMOCTb I10CIIEA0BATEIILHOCTH
BBIIIOJIHAEMBIX JIEUCTBHUI OT UCXOJHBIX
JaHHBIX. KOHCTPYKIMS «BETBICHUE:
NOJIHASl ¥ HETIOJIHAs (DOPMBI.
BrlnonHeHre 1 HEBBIITOTHEHHUE
yCJIOBHS (MCTUHHOCTD U JIOKHOCTb
BbICKa3bIBaHUs). [[pocThie 1 cocTaBHBIE
ycioBus. KOHCTpYKIUS «TOBTOPEHUS:
LUKJIBI C 33JJaHHBIM YU CJIIOM
MOBTOPEHU, C YCJIOBUEM BBITIOJIHEHHUS],
C mepeMeHHOM 1ukia. PazpaboTka

U1 POPMATTBHOTO UCTIOTHUTENS
aIrOpUTMa, MPUBOSILETO

K TpeOyeMoMy pe3yJbTaTy

IIPY KOHKPETHBIX UCXOJHBIX JAHHBIX.
Pa3paboTka HECIOKHBIX aJTOPUTMOB
C MCIOJIb30BaHUEM IIUKIIOB

Y BETBJICHUH ISl yIIpaBiIeHUS
(dbopMaIbHBIMU HCTIOTHUTEISIMH,
TakuMu kak Pobot, Uepenaiiika,
YeprexxHuK. BeltonHEHNE anropuTMOB
BPYUYHYIO U Ha KOMIIBIOTEPE.

pEe3yJIbTAaTUBHOCTh, MAaCCOBOCTb.
Ornpenenstsb 1Mo 0JI0K-CXeMe,

JJIs1 pELICHUST KaKoW 3a/1aun
MpeHa3HAYCH JaHHBIA AJITOPUTM.
AHanuM3upoBaTh U3MEHCHUE 3HAYEHU
BEJINYMH ITPHU MOILIATOBOM BBITIOJTHEHUN
aNropuT™MA.

OnpenensiTe Mo BHIOPAaHHOMY METOTY
pelIeHus 3aa4r, KaKue
ANTOPUTMHUYECKAE KOHCTPYKIIUU MOTYT
BOWTH B aJITOPUTM.

CpaBHUBATh pa3INYHBIE AJITOPUTMBI
pelIeHUsI OJHOM 3aJauH.

Co3naBatb, BBITIOJIHATH BPYUHYIO

Y Ha KOMITBIOTEPE HECIIOKHBIC
aJITOPUTMBI C UCTIOJIb30BAHUEM
LUKJIOB ¥ BETBJICHU M JJIs1 YIIPABJICHUS
VCIIOJTHUTEISAMU, TAKUMH Kak Po0oT,
UYepenamka, UepTe:KHUK.

M cnoHSITh TOTOBBIE aJITOPUTMBI

MIpY KOHKPETHBIX UCXOHBIX

JIAaHHBIX.

CTpouTs 1151 KCTIOJTHUTES
apu(METHICCKHUX ISHCTBUH IISTTOYKH
KOMaH]I, TafoIIuX TpeOyeMbIit
pe3yJIbTaT NPU KOHKPETHBIX HCXOHBIX
JIAaHHBIX.
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CHHTAKCHYECKHUE U JIOTUYECKHE
ommoOku. OTKa3kI

Ilpaxmuueckue padomo:

1. Coz0anue u gvinonneHue

HAa KOMNbIOmMepe HeCI0MHCHBIX
aAneoOpUMMO8 ¢ UCHONb308AHUEM YUKIIO8

u 6emenenull OJisl YNpaeieHus
ucnonHumenamu, makumu kak Pooom,
Yepenawka, Yepmedsicnux.

2. Ilpeobpazosanue ancopumma uz 0OHOU
dopmbl 3anucu 6 opyeyro.

3. Paspabomka ons ghopmanvroco
UCNOJIHUMEN ANIROPUMMA, NPUBOOAUE2O0
K mpebyemomy pe3yibmany

NpU KOHKPEMHBIX UCXOOHBIX OAHHDIX.

4. «Pyynoe» ucnonnenue 20moguix
aAn2oOpumMmMOo8 Npu KOHKPEMHbLX UCXOOHBIX
OaHHbBIX

2.2

S3BIK
MPOrPaMMHUPOBAHUS

S3b1x nporpammupoBanus (Python,
C++, Ilackanp, Java, C#, IIkoIbHBIM
Anroputmudeckuid A3bik). Cucrema
IPOrpPaMMHUPOBAHHUS: PEIAKTOP TEKCTA
IPOrpamm, TPAHCISATOP, OTIATUHK.
[lepeMeHHas: TUIl, UMs, 3HAUYCHUE.
[lenbie, BE1IECTBEHHBIE U CUMBOJIbHbBIE

nepeMmenHble. Oneparop nprcBavBaHMUsL.

ApudmeTnieckre BIpaKeHUS
Y TIOPSITOK MX BeIUucaeHus. Onepanuu
C IEJBIMH YUCJIaAMU: TIEIOYHCIICHHOE

PackpbIBaTh CMBICI U3y4aeMbIX OHSTHH.
OnpenensaTe 1Mo nporpaMmme,

JUTS PELICHUS KaKOM 3a/1a4l OHA
MpeHa3HAYECHA.

Crpoutb apupmeTHIecKue, CTPOKOBBIE,
JIOTUYECKUE BBIPAKECHUS U BBIYUCIISATH UX
3HAYCHUSI.

[IporpaMmMupoBaTh JIMHEWHBIE
aJTOPUTMBI, TPETIOIAraAI0IINe
BBIYHCIICHUE apU(PMETUICCKIX,
CTPOKOBBIX M JIOTUUECKUX BBIPAKEHUM.
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JIeJIeHUE, OCTATOK OT JEICHHUS.
BerBnenus. CocTaBHbIE YCIOBHS
(3amuCh JOTUYECKUX BBIPAKEHUN

Ha U3y4aeMOM SI3bIKE
nporpammupoBanusi). Haxoxnenue
MUHUMYMa i MaKCUMyMa U3 JIBYX, TPEX
Y YeThIpex yucen. Pemenue
KBaJJPaTHOTO YPaBHEHUS, HMEIOLIETO
BEIIIECTBEHHbIE KOpHHU. [lnanorosas
OTJIJIKa MTPOTrpamMM: MOIIAroBoe
BBITIOJIHEHUE, TPOCMOTP 3HAUCHHUI
BEJIUYMH, OTJIaJI0YHBIA BBIBOJI, BEIOOD
TOYKM OCTaHoOBa. L[k ¢ ycinoBuem.
Anroput™m EBKmia 171st HAX 0K 1€HUS
HanOOJIbIIIEro OOIIETro ACIUTENS IBYX
HaTypalibHbIX yucen. Pazouenue
3aMKCH HATYPaJIbHOTO YUCiIa

B ITO3UIIMOHHOU CHUCTEME

C OCHOBAHHMEM, MEHBIITM HJIH PABHBIM
10, Ha otaensHbIC UGPHI. [k

C IEPEMEHHOM. AJITOPUTMBI IPOBEPKU
JETUMOCTH OJHOTO LIEJIOT0 YKCIIa

Ha JIpyroe, NpOBEPKU HATYPAIIBHOTO
yucia Ha mpoctoty.O6paboTka
CHUMBOJIbHBIX TaHHBIX. CHUMBOJIbHBIC
(CTpPOKOBBIE) IEPEMEHHBIE.
[TocumMBoOIBHAS 00pAOOTKA CTPOK.

PazpabatbiBaTh porpammel,
coJieprKalue oneparop (onepaTopsbl)
BETBJICHUS, B TOM YHCIIE

C HCITOJIb30BAHUEM JIOTHUECKUX
OIeparuim.

PaspabateiBaTh mporpammel,
coJieprKalue oneparop (onepaTopsl)
ITUKJIA.

BhITIONIHATE TMaI0rOBYIO OTIAAKY
TIPOTPaAMM.

Ilpakmuueckue pabomui:

1. Ilpoepavmmuposanue 1uHeunsblx
aneopummos, npeonona2aruux
8bIYUCTIEHUE APUPMEMUUECKUX

U JI02UYECKUX 8bIPANCEHUL HA U3)YAeMOM
A3bIKE NPOSPAMMUPOBAHUS (OOHOM

uz nepeuns: Python, C++, [lackany,
Java, C#, IlIkonvnwiii Arecopummuveckuu
A3bik).

2. Paspabomxka npoepamm, cooeparcauyux
onepamop (onepamopbul) 6emeeHusl,

HA U3y4aAeMOM SI3bIKe NPOCPAMMUPOBAHUS
U3 NPUBEOEHHO20 BblUUEe NEPEUHSL.

3. Paspabomxa npoepamm, cooeparcauiux
onepamop (onepamopuvl) Yukia,

HA U3YYAEMOM SA3bIKE NPOSPAMMUPOBAHUS
U3 NPUBEOEHHO20 8blle Nepeyns

36




OenepanpHas pabouas nporpamma | Madopmaruka. 7-9 kmaccel (60a30BbIi ypOBEHb)

[Toscuer yacTOTHI MOSIBICHUSI CHMBOJIA
B cTpoke. Berpoenusie GyHKIIMN
JUTs1 00pabOTKHU CTPOK

2.3 | AHanu3 alNropuTMoB 2 Onpenenenre BO3MOXXKHBIX PE3YJIbTaTOB | PacKpbIBaTh CMBICT H3y4a€MbIX OHSATHH.
paboThHI aNropyuT™Ma NpU TAHHOM AHaIM3UPOBATH TOTOBBIE AJITOPUTMBI
MHOKECTBE BXOJIHBIX JJAHHBIX, Y IIPOTPaMMBbI
ONpEICICHNE BO3MOMXHBIX BXOJIHBIX
JTAHHBIX, TPUBOSIINX K JaHHOMY
pe3yabTaTy

Uroro no pazgeny 21

Pe3epBHOE Bpems 1

OBLIEE KOJIMYECTBO 34

YACOB I1O TTPOT'PAMME
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9 KJIACC
HaumenoBanue
No KommnuecTtBo OCHOBHBIE BUIBI A€ATEIILHOCTH
pa3/iesioB U TEM [TporpamMmmHOe coneprkaHue
n/m 9acoB 00yYaromxcs
y4eOHOro mpeamMeTa

Paznen 1. lndpoBasi rpaMoOTHOCTH

1.1

I'mobGanwHas ceTh
WNHTtepHeT u cTparerun
Oe3omacHOro
MMOBEJICHUS B HEH

3

['no6anwsHas cetb MaTEpHET. [P-aapeca
y310B. CeTeBoe XpaHEeHNE JaHHbIX.
MeTo1bl HHIUBUY ATTBHOTO

Y KOJUIEKTUBHOTO pa3MEIICHUS HOBOU
uHpopmanuu B MuaTepuere. bonbime
JTaHHbIE (MHTEPHET-/IaHHbIE,

B YACTHOCTH JIJAHHBIE COLUATIBHBIX
cereit). [Tonsitue 06 nHGOPMAITMOHHOMN
0e30macHOCTH. YTPO3bI
nH(OPMAITMOHHON O€30MTaCHOCTH

npu paboTe B riI00aabHON CeTH

Y METO/bI IPOTUBOJAECHCTBUS UM.
[IpaBuiia Ge3omnacHoOM
ayTeHTU(UKALKU. 3aluTa JINYHOU
uHpopmanuu B UuTepHeTe.
be3omnacHele cTpaTerny NOBEICHUS

B UutepHere. [Ipenynpexaenue
BOBJICUEHUS B IECTPYKTUBHbBIC

Y KpUMHUHaJIbHbIE OPMBI CETEBOM
aKTUBHOCTH (KUOEpOYJUTMHT, (PUILIMHT

u apyrue GopMmsl)

PackpbIBaTh CMBICI U3y4aeMbIX OHSITH.
AHamM3upoOBaTh JOMCHHBIC UMCHA
KOMITBIOTEPOB U aJpeca TOKyMEHTOB

B NHTEpHETE.

OnpenensaTb MUHIMAITBHOE BpEMS,
HeoOXoauMoe IS TTepeaadn U3BECTHOTO
o0beMa JaHHBIX IO KaHATY CBS3U

C U3BECTHBIMU XapaKTEPUCTHKAMHU.
Pacrmo3HnaBaTh MOTEHIMAILHBIC YTPO3BI

Y BpEIHBIC BO3JICHCTBYS, CBI3AHHBIC

¢ nH(MOPMAITMOHHBIMH

1 KOMMYHHKAIIHOHHBIMH TEXHOJIOTHSIMH,
OIICHMBATh TIpeJIjIaracMble Iy TH HX
yCTpaHEHUSI.

Ilpakmuueckue pabomul:

1. Co30anue KomMniexcHblx
UHDOPMAYUOHHBIX 00BEKMO8 8 8U0e 8eD-
CMpaHuy, BKIHAIOWUX epaguyecKue
00beKmbl, ¢ UCNONIb308AHUEM
KOHCMPYKMOPO8 (abioHos).

2. 3HAKOMCMBO ¢ MEXAHUIMAMU
obecnevenusi n(PUBAMHOCIU
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u be3onacHou pabomol ¢ pecypcamu
cemu Unmepuem, memooamu
aymenmugurayuu, 8 mom ducie
NPUMEHAEMBIMU 8 CEPBUCAX 20CYCTLY2

1.2 | Pabora
B HH(OPMAITIOHHOM
MIPOCTPAHCTBE

Bune! nesrenbHocTr B IHTEpHETE.
UHTEPHET-CEPBUCHI:
KOMMYHHKAITHOHHBIE CEPBUCHI
(moutoBas ciryx0a, BUAEO-KOHPEPEHLI-
CBSI3b U JIPYTHE), CIIPABOYHBIE CITYHKObI
(xapThl, pacnyCcaHus U IPYyTHUE),
MTOMCKOBBIE CITYKOBI, CITyKOBbI
OOHOBJIEHUSI TPOIPAMMHOTO
oOecreyeHus U Apyrue ciryKObl.
CepBHCHI TOCYJTaPCTBEHHBIX YCIYT.
OO6nauHble XpaHUIUIIA JaHHBIX.
CpenctBa COBMECTHOM pa3paboTKu
JIOKYMEHTOB (OHJIatH-0(HCHI).
[IporpammHuoe obOecrieueHue Kak Be0-
CEPBHUC: OHJIAWHOBBIE TEKCTOBBIC

U rpauyecKue peaakTopbl, Cpeabl
pa3pabOTKH MpOrpamMm

PackpsIBaTh CMBICH H3y4aeMBbIX
IIOHATUN.

[IpuBOINTH IPUMEPHI CUTY LM,

B KOTOPBIX TPeOYyeTCsl HCIOIb30BATh
KOMMYHHUKAIIMOHHBIE CEPBUCHI,

CIIPABOYHBIC U IIOMCKOBBIC CJIY)K6I)I nuap.

OnpenensaTs KOJIUYECTBO CTPAHULL,
HalJICHHBIX ITOMCKOBBIM CEPBEPOM
IO 3apOCaM C UCIOJIb30BAHUEM
JIOTUYECKUX ONEPALUH.
[IpuBOANTE IPUMEPHI YCIYT,
JIOCTYITHBIX Ha CEpBUCAX
rOCYJJapCTBEHHBIX YCIYT.
IIpuBOANTH pUMEPHI OHIANHOBBIX
TEKCTOBBIX U TpapUUECKUX PeIaKTOPOB,
cpena pa3paboTKu MPOrpaMM.
Ilpakmuueckue padomul:

1. Ilouck ungpopmayuu 6 cemu
Hnmepnem no 3anpocam

C UCnoJjlib3oeaHuem jl1ocuv4ecCKux onepauuu".

2. Hcnonvzoeanue ounaiin-oguca
0J151 paspabomku 0OKYyMeHmMOos

Uroro no pazgeny
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Pazgen 2. Teoperuyeckue 0CHOBbI HH(POPMATHKH

2.1

MonenupoBanue
KaK METOJI TO3HAHUS

8

Mopnenb. 3amauu, peiiaembie

C TIOMOIIbIO MOJIETUPOBAHUSI.
Knaccudukanuu Mmozaenei.
MarepuanbHble (HATypHBIC)

¥ UH()OPMAITMOHHBIE MOJIEITH.
HernpepbiBHBIE U TUCKPETHBIE MOJICIIH.
Nmurtanmonueie mosenu. Mrpossie
Moenu. OreHkKa aIekBaTHOCTH MOJIENU
MOJIETUPYEMOMY OOBEKTY U LENISIM
MozenrpoBaHus. TabauyHbIe MOACIIH.
Tabnuiia kak mpeacTaBICHHE
oTHoteHus. ba3wl nanHbix. OTOOP

B TaOJIUIIE CTPOK, YAOBJIECTBOPSIOIMIUX
3amanHOMY ycioButo. ['pad. Bepiuna,
pedpo, myTh. OpUEHTUPOBAHHBIE

U HEOpUEHTUpOBaHHBIE rpadwl. [nuHa
(Bec) pedpa. BecoBast maTpuiia rpada.
JlnvHa My TH MEX Ty BepInrHaMu rpada.
[Touck onTuMaIbHOTO MyTH B rpade.
HavanbHas BepimHa (MICTOYHUK)

1 KOHEYHas BepIlnHa (CTOK)

B OPUEHTUPOBAHHOM rpade.
Brrunciienre Koam4yecTBa myTen

B HAMPABJICHHOM aIMKJIMYECKOM rpade.
Hepeso. Kopenb, BepinHa (y3en),
nucTt, pedpo (ayra) nepera. Beicora

PackpbIBaTh CMBICIT U3Y4YaeMBbIX TOHATUH.
Omnpenenats BuI HHPOPMAITMOHHOM
MOJIECJIA B 3aBUCUMOCTH OT CTOSIIIEH
3aJ1a4i.

AHanmm3npoBaTh HHPOPMAITMOHHBIE
Mozenu (Tabiuubl, rpadukH,
JiarpaMMbl, CXEMBI U JIp.).
OCyIIECTBIATh CUCTEMHBIN aHATU3
00BEKTa, BBIJICISATH CPEIN €TI0 CBOMCTB
T€ CBOMCTBA, KOTOPHIEC CYIIECTBEHHBI

C TOUKH 3PEHUS LIEJIeH MOAETUPOBAHUSI.
OneHuBaTh aJIeKBATHOCTh MOJIEIIN
MOJICIIUPYEMOMY OOBEKTY U TEISIM
MOJCIUPOBAHUS.

CTpouTh U UHTEPIIPETUPOBATH
pa3yinuHble UHPOPMAIIMOHHBIE MOJICTN
(TabGnuiibl, TUarpamMmel, rpadsl, 1€pEBO,
CXEMBbI, OJIOK-CXEMBI aJITOPUTMOB).
HccnenoBath ¢ TOMOIIBIO
nH(pOPMaIIMOHHBIX MOjIeNIel O0BEKTHI

B COOTBETCTBHUH C IIOCTABJICHHOM 3aJa4cH.
N3y4dars 3Tanbl KOMIBIOTEPHOTO
MOJEIIUPOBAHUSL.

PaboTtath ¢ TOTOBBIMU KOMITBIOTEPHBIMU
MOJEIISIMH U3 PA3IUYHBIX IPEAMETHBIX
oOmacreil.
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nepesa. [lognepeso. [Ipumepsl
UCIOJIb30BaHus iepeBbeB. [lepedop
BAPHUAHTOB C IOMOIIBIO JEPEBA.
IToHsTHE MATEMATUYECKON MOJEIIN.
3agauu, peraeMbie ¢ TOMOIIBIO
MaTeMaTU4YECKOTO (KOMIIBIOTEPHOTO)
MoaenupoBanus. Otinuue
MaTeMaTUYECKOW MOJEIN OT HATypHOU
MOJEIH U OT CIIOBECHOTO
(JIuTepaTypHOTO) ONMUCAHUS OOBEKTA.
OTansl KOMIOBIOTEPHOTO
MOJEIUPOBAHUS: IOCTAHOBKA 3a7a4H,
ITOCTPOCHUE MATEMATUYECKON MOJENH,
MporpaMMHasi peaanu3aius,
TECTUPOBAHUE, ITPOBEICHUE
KOMIIBIOTEPHOT'O KCIIEPUMEHTA, aHAJIU3
€ro pe3yJbTaTOB, YTOYHEHUE MOIEIU

Ilpakmuueckue padbomut:

1. Cozoanue oonomabauunou 6asol
oannwvix. Ilouck oannwvix 6 2omosoii base.
2. Paboma ¢ comoevimu
KOMNbIOMEPHLIMU MOOETAMU

U3 PA3IUYHBIX NPEOMEMHBIX 001acmell.

3. Ilpoepammnas peanuzayus
npoOCMenuux Mmamemamuieckux mooereti

Nroro no pazgeny 8

Paznen 3. Anropur™Mbl M NpOrpaMMHpoOBaHHe

3.1 | Pa3pabotka 6 PasOuenue 3amaun Ha IMOoq3aIauN. PackpbIBaTh CMBICI U3yYaeMbIX MOHSATHUH.
ITOPUTMOB CocTaBJieHHEe aITOPUTMOB | TTporpamMM | PazpabatbiBaTh IporpaMMel

Y IpOorpamm

C UCIIOJIb30BaHNEM BETBIICHUH, LIUKJIOB
Y BCIIOMOTATEIIbHBIX aITOPUTMOB

JUISL yIIPABJIEHUS UCTIOJIHUTEIEM
Po0oT U qpyrumMu UCIIOTHUTEIISIMH,
TakuMHU Kak Yepenamka, YepTe:xkHUK
U 1pyrumu. TabnuyHble BETUYUHbBI

JU1s1 00pabOTKH OJTHOMEPHOTO MacCHBa
IEJIBIX YHCETT.

OcymecTBIsITh pa30MEHUE UCXOTHON
3a/layy Ha MOJ3a/1a4u.

Pa3pabaTpiBaTh IpOrpaMmel,
cojiepkariie noamnporpammy(bl).
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(maccuBbl). OTHOMEPHBIE MACCHBBI.
CocrapieHue u 0TJIaJiIka IPorpaMm,
peaTu3yIoluX TUIIOBBIE AITOPUTMbI
00pabOTKH OJJHOMEPHBIX YUCIOBBIX
MacCHBOB, Ha OJJHOM U3 S3bIKOB
nporpammupoBanus (Python, C++,
ITackans, Java, C#, llIkoabHbBIM
AnroputmMudeckuil A3bIK):
3a0JIHEHUE YHCIOBOTO MacCHUBa
CJIy4allHBIMU YHCJIaMH, B COOTBETCTBUU
¢ ¢opMyJI0¥i UK TTyTEM BBOJIA YUCE,
HaX0XJICHUE CYyMMBI 3JIEMEHTOB
MacCHBa, JIMHEHHBIN TTOMCK 3aJJaHHOTO
3HA4YE€HUSI B MAaCCUBE, IMOJICUET
AJIEMEHTOB MacCHUBa,
YAOBJIETBOPSIOIINX 3aJaHHOMY
YCJIOBUIO, HAXOXKCHUE
MUHUMAJIBHOTO (MAaKCHUMAaJILHOTO)
snemeHTa MmaccuBa. CoOpTHUpOBKa
MaccuBa. O6paboTKa MOTOKA JTAHHBIX
BBIYUCJICHHE KOJIUYECTBA, CYMMBI,
cpenHero apuMeTuIecKoro,
MUHUMAJIBLHOTO U MAaKCUMaJIbHOTO
3HAYEHUS FJIEMEHTOB
MOCJIEI0BATEILHOCTH,
YIOBJIETBOPSIONINX 3aITAHHOMY
YCIJIOBUIO

Ilpakmuueckue padomoi:

1. Cocmasnenue npoecpamm

C UCNONB308AHUEM BCNOMO2AMELHBIX
aneopummos OJisl ynpaeieHusl
ucnoiHumenamu, maxkumu kax Pooom,
Yepenawka, Yepmedsicnux.

2. Cocmasnenue u omuaoxka npocpamm,
Peanu3yiouux munogvle aicopummubl
00pabomku 0OHOMEPHBIX YUCTIOBLLX
MAccusos, Ha 0OHOM U3 A3bIKO8
npoepammuposarus (Python, C++,
llackanw, Java, C#, [LxonvHoit
Aneopummuuecxuii A3vix)
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3.2 | Yopasnenue 2 VYnpasnenue. Curnai. O6patHas cBsi3b. | PacKpbIBaTh CMBICI H3Y4YaeMbIX TOHSTHM.
[Tomydenue curHaioB oT HU(POBBIX AHaIM3UpPOBATh OTHOUIEHUS B )KUBOM
JTATYUKOB (KacaHUsl, pacCTOSHUS, CBETa, | MPUPOJIE, TEXHUYECKUX U COLIMATIbHBIX
3ByKa U pyroro). [Ipumepsl (mKosa, ceMbs U Ap.) CUCTEMAX
MCIIOJIb30BaHUs IPUHIIKIIA OOPaTHOMN C MO3HLINI YIIPABIICHUS.
CBSI3U B CUCTEMAX yNPABJICHUS N3ydats npuMepsl poOOTU3UPOBAHHBIX
TEXHUYECKUMHU yCTPOHUCTBAMHU CUCTEM.
C IIOMOIIBIO JATYUKOB, B TOM YHCJIE Ilpaxkmuueckue padomot:
B poboroTexHuke. [Ipumepsl 1. 3naxomcmeo c yuebnoi cpedoii
POOOTU3UPOBAHHBIX CUCTEM (CHCTEMA Ppaspabomxu npocpamm ynpaeieHus.
YIPABJICHUS IBUKEHHEM O8UIICYUUMUCS pOOOMaMu
B TPAHCIIOPTHOM CHCTEME, CBApOUYHAs
JIMHUS aBTO3aBO/JA,
aBTOMAaTU3HPOBAHHOE YIIPABJICHUE
OTOIUIEHUS JOMa, aBTOHOMHAsI CUCTEMA
YIPABJIEHUS TPAHCIIOPTHBIM CPEICTBOM
U IpyTU€ CUCTEMBI)

Nroro no pazgeny 8

Paznen 4. UudopmaninoHHbIE TEXHOJIOTHH

4.1 | DneKTpoHHbIE 10 [TonsiTue 00 AMEKTPOHHBIX TaOIHIIAX. PackpbIBaTh CMBICI U3y4aEMBbIX

TaOJIUIIBI Tunbl JaHHBIX B TYEUKAX DJICKTPOHHOU | MOHATUH.

tabnuiel. PenaktupoBanue AHanM3MpoBaTh NOJIb30BATEIBCKUI
u (hopMaTUpOBaHUE TAOJIMII. uHTEepdenc NTPUMEHIEMOTO
Berpoennslie GyHKIMM A5 TOMCKa POrpaMMHOTO CPEACTBa B paboTe
MaKCUMyMa, MUHUMYMa, CyMMBI C JICKTPOHHBIMH TaOJIUIIAMHU.
U CpeJTHEro apu(PMEeTUYECKOrO. Onpenensts ycIOBUS U BOBMOKHOCTH
CopTHpoBKa JaHHBIX B BBIJICIIEHHOM MPUMEHEHUS POTPAMMHOTO CPE/ICTBA
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nuana3one. [loctpoenne auarpamm
(ructorpaMma, KpyroBasi iuarpamma,
ToYeuHas guarpamma). Bei6op tuma
nuarpammel. [IpeobpazoBanue hopmyi
pu KonrpoBaHuu. OTHOCUTENbHAS,
aOCOTFOTHASI ¥ CMEIITaHHAS aJpecalusl.
Y CIIOBHBIE BEIYHUCIICHUS B DJIEKTPOHHBIX
tabnuiax. CyMMHUpOBaHUE U TIOJICUET
3HAUEHUMN, OTBEYAIOIINX 3aIaHHOMY
ycaoButo. O6paboTka O0IBIINX
HaObopoB AaHHBIX. YucieHHoe
MOJICITUPOBAHUE B DJIICKTPOHHBIX
Ta0JIMIax

JUTSL PETIICHUS TUTIOBBIX 3a/1a4 B paboTe

C DJIEKTPOHHBIMH TaOIUIIAMHU.
BrIaBiIATE 00111€€ M pa3audusl B pa3HbIX
MIPOTPaMMHBIX MPOAYKTAX,
MpeTHA3HAYCHHBIX JIJIS1 PEIIECHUS OJTHOTO
KJ1acca (pa3HbIX KJIaCCOB) 3aj1a4 B paboTe
C 3JICKTPOHHBIMH TaOJIUIIAMHU.
PenaktupoBath 1 popMaTHpOBaTH
AJIEKTPOHHBIE TAOTHUIIBI.
AHanM3upoBaTh U BU3yAIN3UPOBATH
JAHHBIC B DJIEKTPOHHBIX TAOJIAIIAX.
BBITIONTHSATE B 3JIEKTPOHHBIX TabIUIIaX
pacyeThl 10 BBOJAUMBIM TI0JIH30BaTEIIEM
dhopmysiam ¢ UCTIOJIHL30BAHUEM
BCTPOCHHBIX (YHKIIUH.

OcylecTBIATh YUCIEHHOE
MOJICIIUPOBAHUE B TIPOCTHIX 3a/a9ax

U3 Pa3IMYHBIX TPESIMETHBIX O0JIACTEH.
Ilpaxkmuueckue padbomul:

1. Be00 dannwix u hopmyn, ogpopmierue
maoauywi.

2. Copmuposka u chunempayusi OGHHbIX
8 27IeKMPOHHBIX MAOIUYAX.

3. Ilocmpoenue ouazpamm u epaghuxos

8 27IeKMPOHHBIX MAOIUYAX.

4. BvlnonneHnue pacuemog no 6600UMbIM
noav3oeamenem opmynam

44




OenepanpHas pabouas nporpamma | Madopmaruka. 7-9 kmaccel (60a30BbIi ypOBEHb)

C UCNOIb308AHUEM BCHPOECHHBIX
@dyHKYUL.

5. Obpabomka bovwiux Habopos
OAHHDIX.

6. Hucnennoe mooenuposarue

8 EeKMPOHHBIX MAOIUYAX

4.2 | UadopmarrioHHbIe 1 Ponb MHPOPMALIMOHHBIX TEXHOJIOTHIA PackpbIBaTh CMBICH N3y4aEeMBbIX ITOHATUH.
TEXHOJIOTUU B Pa3BUTHH YKOHOMUKH MHpa, cTpaHbl, | OOCykaaTh pojb HHPOPMAIIMOHHBIX
B COBPEMEHHOM peruoHa. OTKPBITEIC 00pa30BaTEIBHBIE | TEXHOJOTHHA B COBPEMEHHOM MUDE.
oOI1ecTBe pecypchl. [Ipodeccun, cBsI3aHHBIC OO0cCy>K1aTh 3HAU€HUE OTKPBITHIX
¢ UH(OPMATUKOI 00pa3oBaTeIbHBIX PECYPCOB
¥ UTHPOPMAIIMOHHBIMU TEXHOJOTUSIMU: | U BO3MOKHOCTH UX MCIIOJIb30BAHMS.
BeO-1u3aiiHep, MPOTPAMMHUCT, AHanu3upoBath IUGPOBLIC HABBIKH,
pa3paboTYNK MOOMIILHBIX IPUIOKEHUH, | KOTOPBIMU JOJKEH 001a1aTh BBIITY CKHUK
TECTUPOBIINK, APXUTEKTOP IIKOJIBI.
MIPOTPAMMHOTO 00€CTICUCHUS, N3yuarts mpodeccun, CBI3aHHbBIC
CHEUAINCT 110 aHAINU3Y JaHHBIX, ¢ “HPOPMATUKON U MHPOPMALIMOHHBIMU
CUCTEMHBIN aIMUHUCTPATOP TEXHOJIOTUSIMHU.

Ilpakmuueckue padomul:
1. Coz0anue npezenmayuu
o npopeccusix, cesazannvix ¢ UKT

Hroro no pasgeny 11
PesepBHOE Bpems 1

OBUIEE KOJIMYECTBO 34
YACOB IIO ITPOI'PAMME
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HEPEYEHDB (KOAU®UKATOP) PACIIPEJAEJEHHBIX ITO KITACCAM
MPOBEPSIEMbBIX TPEFOBAHUI K PE3YJIbTATAM OCBOEHMUS
OCHOBHOM OBPA3OBATEJIbHOM ITIPOT'PAMMBI OCHOBHOI'O
OBHIEI'O OBPA30BAHUA U DJIEMEHTOB COJAEP KAHUA

IO UHOPOPMATHUKE

B ¢enepanbHbIX M pPETMOHANBHBIX MPOIEIYypax OIEHKUM KadecTBa 0Opa3oBaHUS
HCIIOJNIb3YETCs TMepedyeHb (KOAU(PUKATOP) pacHpeeICHHBIX MO KiIaccaM MPOBEPSEMBIX
TpeOOBaHUIl K pe3yibTaTaM OCBOCHHS OCHOBHOM 00pa30BaTeIbHOW MPOTPaMMBbI
OCHOBHOT'0 00111ero 00pa3oBaHMsl U 3JIEMEHTOB COAEPKAaHUS 110 HHPOPMATHKE.

7 KIIACC

IIpoBepsiemble TPeOOBaHMS K Pe3yIbTATAM OCBOCHUS OCHOBHOM 00pa30BaTe/ILHOM
NPOrpaMMbl

Kon [IpoBepsieMble MPEIMETHBIE PE3YJIBTATHI OCBOCHUSI OCHOBHOM
[IPOBEPSIEMOTO o0pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOT'O 00111ero 00pa30BaHus
pesyJibraTta
1 [To reme «IludpoBast rpaMOTHOCTHY
1.1 [losicHsaTh HAa TOpUMeEpax CMBICT TOHATUH  «UH(OpPMALHDY,
«MH(QOPMAIIMOHHBIA  Tpoueccy,  «oO0paboTka  HMHPOpMaLUN,

«XpaHeHHue nH(pOpMaLIUNY, «IIeperada HHPopMaum»

1.2 [IpuBoaHMTHE MpUMEPHI COBPEMEHHBIX YCTPOUCTB XPAHEHUS U NIEpENAYN
nH(popMaIuu, CpaBHUBATh UX KOJUYECTBEHHBIC XapaKTECPUCTUKU

1.3 [lonyyaTp ¥ UCHOJB30BaTh HMHPOPMALUIO O XapaKTEPUCTHKAX
HEePCOHAILHOTO KOMITBIOTEPA U €r0 OCHOBHBIX 3JIeMEHTax (IIpoLeccop,
OlepaTUBHAs MMAMSTh, JOJTOBPEMEHHAs MaMsTh, YCTPOWCTBA BBOJA —
BBIBO/IA)

1.4 COOTHOCUTB XapaKTEPUCTUKN KOMITBIOTEPA C 3aa4aMU, PEIIaeMbIMH
C €r0 IOMOIIBIO

1.5 OpHeHTHPOBATHCS B MEPAPXUUECKON CTPYKType (HailsioBOM CUCTEMBI
(3anuceIBaTh MoJHOE UM (paiina (kaTanora), myTh K (aitny (katanory)
M0 HMEIOIIEMYCSl ONMUCAHUI0 (DAMITOBOM CTPYKTYphl HEKOTOPOTO
UH(OPMAITMOHHOTO HOCUTEIS)

1.6 PabGorate ¢ (ailioBoM CHUCTEMON TMEPCOHATBLHOIO KOMIIBIOTEpA C
MCTOJIb30BaHKEM Tpaduyeckoro uHTepderica: co3maBarh (KOMMPOBATH,
nepeMeniaTh, MePeMMEHOBBIBATh, YAAIATh M apXUBUPOBAThH (DAMITBI U
KaTaJIOTH, UCIIOJIh30BaTh AaHTUBUPYCHYIO MPOTPaAMMY)
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1.7

Uckate unpopmanuio B MHTEpHETE (B TOM 4YMCIE MO KIIOYEBBIM
CJIOBaM, MO HM300paXEHUIO), KPUTUUECKU OTHOCHTHCS K HaWICHHOM
uH(pOpMallMK, OCO3HaBaTh OMACHOCTh JJISi JIMYHOCTH M 0OOIIecTBa
pacrpocTpaHeHHsl BPEIOHOCHONW HH(OpManuu, B TOM 4YHCIE
AKCTPEMHUCTCKOTO ¥ TEPPOPUCTUYECKOTO XapaKTepa

1.8

[ToHumaTh CTpYKTYpYy aJIpecoB BeO-pecypcoB

1.9

HMcnonp3oBarh COBPCMCHHBIC CCPBHCHI I/IHTepHeT-KOMMYHI/IKaHI/Iﬁ

1.10

Cobmonate TpeboBaHusi 0€30MacHON SKCIUTyaTallid TEXHUYECKUX
CpeACTB HMH()OPMALMOHHBIX W KOMMYHHMKAIIMOHHBIX TEXHOJIOTHUH,
COOJTIO/IaTh CETEBOM ITHKET, 6a30Bble HOPMbI MH(POPMAITMOHHOM STHUKU
U mpaBa npu padoTe ¢ MPUIIOKEHUSMU Ha JHOOBIX YCTPONCTBaxX U
B lHTepHeTe, BbIOMpaTh O€30MacHbIe CTPATErMH MOBEJIEHUS B CETH

1.11

HpI/IMeHSITB METOAbI HpO(I)I/IJ'IaKTI/IKI/I HCTAaTHUBHOI'O BJIMAHUS CPCIACTB
I/IH(l)OpMaI_II/IOHHBIX N KOMMYHHKAIIMOHHBIX TEXHOJIOTUN Ha 3A0POBLEC
II0JIBb30BaTCIIA

I1Io Teme <(T€0p€TI/I‘l€CKPIG OCHOBBI I/IH(I)OpMaTI/IKI/I»

2.1

KoaupoBaTe M J1€KOOUPOBAaTh COOOIIEHHS MO 3aJlaHHBIM IPaBUIIaM,
JEMOHCTPUPOBATh NNOHUMAHUE OCHOBHBIX NMPHUHIMIIOB KOJWPOBAHUS
MH(OPMALIMK PA3TUYHON PUPOIbI (TEKCTOBOM, Ipapueckoil, ay1no-)

2.2

CpaBHUBaTh JUIMHBI COOOILEHMM, 3aMMCaHHBIX B  Pa3TUYHBIX
angaBuTax, onepupoBaTh SAUHUIIAMU U3MEPEHUS UHPOPMAITMOHHOTO
o0beMa 1 CKOPOCTH TMepeavn TaHHbBIX

23

OneHuBaTh ¥ CpPaBHUBATH pa3MEpbl TEKCTOBBIX, TIpapUUECKUX,
3BYKOBBIX (DaiiJIoB U BUACOPailioB

ITo Teme «MHpOpMaLIMOHHBIE TEXHOIOTHI

3.1

IIpencraBimaTe  pe3yabTaTbl  CBOEM  JIESATEIBHOCTH B BHUJIE
CTPYKTYPUPOBAHHBIX WJUTIOCTPUPOBAHHBIX JOKYMEHTOB,
MYJIbTUMEIUNHBIX TTPE3CHTALNN

IIpoBepsieMble 3JIeMEHTHI COIEPIKAHUSA

Kon [IpoBepsieMblii 37IEMEHT COAEPKAHUS
1 [{udpoBas rpaMOTHOCTB
1.1 KomMmrmbroTep — yHHBEpCAIbHOE BEIYUCINUTEILHOE YCTPOUCTBO, paboTaroiee
no mnporpamme. Tumbl KOMIIBIOTEPOB: MEPCOHAIBHBIE KOMIIBIOTEPSI,
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BCTPOCHHBIE KOMIBIOTEPHI, CYNEPKOMIIBIOTEPhl. MOOMIBHBIE YCTPOUCTBA.
TexHuka 6€30MaCHOCTH U MpaBujia padOThl HA KOMITbIOTEPE

1.2

OcCHOBHBIE KOMIIOHEHTHl KOMIbIOTEpa W WX Ha3HaueHue. [Ipoueccop.
OnepatvBHasi W JOJTOBPEMEHHAs MaMsTh. Y CTPOMCTBA BBOJIAa M BBIBOJA.
CeHCOpHBIA  BBOJI, JAaT4YMKKM  MOOWIBHBIX  YCTpPOMCTB, CpEICTBa
OMOMeTpUYECKON ayTeHTU(PUKAITIH

1.3

Hctopusi pa3BUTHS KOMIIBIOTEPOB M IPOIPaMMHOIO  OOECIEUEHUs.
[Tokonenuss  kommbroTepoB.  COBpEMEHHBIE  TEHICHLUUU  pPa3BUTUSA
koMibtoTepoB.  Cynepkommnbiorepsl.  [lapamienbHble  BBIYMCIICHHS.
ITepconanbHbil KomnbroTep. [IpoLeccop u ero xapakTepucTUKH (TaKTOBas
4acToTa, pa3psaaHocTh). OnepartuBHas namsTh. JlONroBpeMeHHas MaMsATh.
YcrpolictBa BBoJia M BbIBOJA. OOBEM XpaHMMBIX JaHHBIX (ONepaTUBHAs
aMATh KOMITBIOTEPA, MKECTKUW JUCK M TBEPAOTEIBbHBI HAKOIUTEINb,
MOCTOSIHHASI TaMATh CMapT(HOHA) U CKOPOCTh JOCTYIIA IJIsl pa3JIMYHbIX BUJOB
HOCHUTEJIEN

1.4

[Iporpammuoe oOecniedeHue KomImbloTepa. [IpukiagHoe mporpaMMHOE
obOecrieuenue. CucremHoe rmnporpamMmmHoe —oOecriedeHue. Cucrtembl
nporpamMmmupoBaHusi. [IpaBoBas oxpaHa nporpamm U JaHHBIX. becriatHbie U
YCJIOBHO-0€cIuIaTHbIe IporpaMmbl. CBOOOHOE TPOTrpaMMHOE OOECIICUeHHE

1.5

@aiinet w  mankud  (katajgoru). Tumbsl QainoB. CpoicTBa  (hailyioB.
XapaktepHble pa3Mepbl (aillioB pa3jIMYHBIX THUIIOB (CTpaHUIIA TEKCTA,
ANEKTpOHHAss  KHWra, (Qororpadus, 3amuch IECHU, BHJICOKIIHII,
MOJIHOMETPAXXKHBIN (HUITEM)

1.6

[TpuHiunel noctpoenus (aitoBeix cucteM. IlomHoe umsa Qaitna (mankw,
karanora). IlyTs k ¢aiiny (mamnke, KaTanory)

1.7

daitnoBeiit MeHemkep. Pabora ¢ ¢aiimamMu u mankamu (KaTaJoramm):
CO3JJaHHE, KOIHMPOBAHHUE, IEPEMELICHUE, NEPEMMEHOBAHUE W YIAJIECHUE
daiinoB u namnok (karanoros). [louck ¢aitioB cpencTBamMu oneparuoHHOMN
CUCTEMBI

1.8

ApxuBanus JaHHbIX. MIcOb30BaHNE IPOrpPaMM-apXUBaTOPOB

1.9

KomrbroTepHbie BUPYCHI U APYTHE BPEAOHOCHBIE ITPOTrpamMMBl. [Iporpammel
JUISL 3AIUTBI OT BUPYCOB

1.10

O0benunenne komnbsioTepoB B ceTh. CeTh UHTEpHET. BeO-cTpanuia, Beo-
cait. CTpykTypa aapecoB BeO-pecypcoB. bpayszep. [lonckoBbie CHUCTEMBL.
[Touck wHbOpMaIMK TIO KIIOYEBBIM CIIOBAaM H TI0 HW300pa)KEHUIO.
JloctoBepHOCTh MHGOpMALIHH, TOTyYeHHON U3 MHTepHeTa

I.11

CoBpeMEHHBIE CEPBUCH MHTEPHET-KOMMYHUKALIMIA
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1.12

CereBoil 3THKET, 06a30BbIe HOPMBI MH(GOPMALMOHHON 3TUKH U TpaBa MpH
pabote B cetu MnTepHeT. CTpaTeruu 0e3onacHoro noseneHus B urepuere

TeopeTtnueckne 0CHOBBI HHHOPMATHKU

2.1

Wudopmaiiuss — OAHO U3 OCHOBHBIX TMOHSITHM COBPEMEHHOH HAyKH.
Wupopmanuss Kak CBeJIEHUs, MpEeAHA3HAUYEHHBbIE Ui BOCHPUATHUSA
YeJI0BEKOM, M HH(OpMaIMs KaK JaHHbIE, KOTOPbIE MOTYT ObITh 00pabOTaHBbI
aBTOMAaTU3UPOBAHHOU CUCTEMOM

2.2

JluckpeTHOCTh JaHHBIX. BO3MOXXHOCTB ONMCaHUsI HEMTPEPHIBHBIX 00BEKTOB U
MIPOLIECCOB C MOMOIIIBIO TUCKPETHBIX JaHHBIX. NHPOpMalmoOHHBIE TPOLIECCHI
— TPONECCHI, CBSI3AHHBIE C XpaHEHUEM, MpeoOpa3oBaHUEM M Teperadeit
JTAHHBIX

23

CumBon. Aundasur. MomHocts andasuta. PazHooOpasue  SI3bIKOB
u andaButoB. EcTtecTBeHHbIE U opMalIbHBIE S3BIKU. AJIPaBUT TEKCTOB Ha
pycckoM si3bike. J[BonuHbii andaBut. KoinuecTBO BCEBO3MOXKHBIX CJIOB
(KomOBBIX KOMOHWHaIMI) (PUKCUPOBAHHOW JIMHBI B JIBOUYHOM alipaBUTE.
[IpeoOpazoBanue m000r0 andaBurta K JBONYHOMY. KOTHM4eCTBO pa3iuyHbIX
cJ10B (PMKCUPOBAHHOM JUTMHBI B aJi)aBUTE ONpPEICTCHHON MOIITHOCTH

24

KoaunpoBanue cMMBOJIOB OZHOrO ajl(aBUTa C MOMOLIbIO KOJIOBBIX CJIOB
B ApyTroM ajihaBUTe, KOJOBas TabIMLA, IEKOAUPOBAHHUE

25

JBonunsiii kon. IlpeacraBieHue MaHHBIX B KOMIIBIOTEPE KAK TEKCTOB
B JIBOUYHOM ajipaBuTe

2.6

NudopmarmoHHelii 00beM JaHHBIX. bBUT — MUHMManbHAs €IUHUIIA
KOJIMYeCTBa MH(POpMAIIUU — ABOUYHBIN paspsn. bait, kumobaiiT, Meradair,
ruradaiT

2.7

CkopocTh nepefaun AaHHBIX. EJUHUIBI CKOPOCTH NEpENayu TaHHBIX.
Hckaxenre HHPpOpMaLIUK NPy Nepeiaye

2.8

KomupoBanne TtekcTtoB. PaBHOMepHbIM koA. HepaBHOMEpHBIN KOZ.
Komuposka ASCII. BocbmubOutasie koaupoBku. lloHsTHE 0 KOOMpOBKax
UNICODE. [lekoaupoBaHue cOOOIIEHUH C UCIIOIH30BAHUEM PABHOMEPHOTO
U HEpaBHOMEpPHOTro Koja. MHpopmaloHHbIii 00beM TeKCTa

29

Oo6mmee mpeacTaBiaeHUEe 0 MUPPOBOM TMPEACTABICHUH ayIMOBU3YaIbHBIX H
JPYTHUX HEMpEephIBHBIX NaHHBIX. KomupoBanue 1Bera. [[BeToBhIE MOmEmH.
Mopnens RGB. I'mybuna konupoBanusi. [Tanurpa

2.10

PactpoBoe u BekTOpHOE MpeacTaBieHre n3oopaxenui. [Iukcens. Ouenka
uH(OpPMAITMOHHOTO O00bemMa TpadUuecKuX JaHHBIX JUIsI PacTPOBOTO
HU300paKeHUS
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2.11

KomupoBanune 3Byka. Pa3psagHocts n yactora auckperusauunn. Konumduectso
KaHaioB 3amucu. OIleHKa KOJMYECTBEHHBIX MapaMEeTPOB, CBSA3AHHBIX C
MIPEICTABIICHUEM U XPAaHCHHEM 3BYKOBBIX (pailioB

HNudopmariioHHbIe TEXHOJIOTHH

3.1

TekcToBbIE JOKYMEHTHI i MX CTPYKTYpPHBIC dJIEMEHTHI (CTpaHuIla, ad3ail,
CTPOKa, CJI0OBO, CHMBOJI)

32

TekcToBBIA MpoIleCCOP — HUHCTPYMEHT CO3/IaHUfA, PEAaKTHUPOBAHUSA
u ¢hopmarrpoBanus TekcToB. [IpaBuna Habopa TekcTa

33

PenaktupoBanue tekcra. CpoiictBa cumBosioB. Llpudt. Tunsl mpudtos
(pyOnensle, ¢ 3acedykamu, MOHOLIMPHUHHBIE). [lomyXupHOE U KypCUBHOE
HauepTanue. CBoiicTBa ab3alleB: rpaHUIlbl, a03al[HbII OTCTYI, UHTEpPBAI,
BbIpaBHUBaHUE. CTuieBoe opMaTupoBaHue

34

CrpykTypupoBaHue HWH(OpMalMKM C TOMOILIBIO CHUCKOB ©  TAaOJIMIL
MHoroypoBHeBble ciickH. [lo0aBieHne TabIull B TEKCTOBbIE JOKYMEHThI

3.5

BcraBka n300paxkeHuil B TEKCTOBBIE JOKYMEHTBI. OOTeKaHUE N300pakeHHI
TEeKCTOM. BKiItoueHne B TEKCTOBBIA JOKYMEHT AUarpaMm U GopMyii

3.6

[TapameTpbl cTpaHuIlsl, HyMepalus crpanuil. JlobaBieHue B TOKYMEHT
KOJIOHTHUTYJIOB, CCBUIOK

3.7

[IpoBepka mnpaBonucanus. PaccTaHOBKa mnepeHOCOB. ['0710CcOBOWM BBOJ
TekcTa. Onrhueckoe pacno3HaBaHUE TekcTa. KoMIbIOTEpHBIM MEpeBO.
Hcnons3oBanue cepBucoB ceTu HTepHET 1711 00pabOTKH TEKCTa

3.8

3HaKOMCTBO ¢ TpaduyecKUMU pelakropamu. PacTpoBbie pUCYHKH.
Hcnonb3oBanue rpaduueckux NpUMUTHBOB

3.9

Omnepamny  penakTUpoBaHusi Tpaduueckux OOBEKTOB, B TOM YHCIE
nudpoBeIx  QoTorpaduii: HU3MEHEHHE pa3Mmepa, O0Ope3ka, IOBOPOT,
OoTpaxkeHue, pabota ¢ oOjacTsaMH (BblIEJIEHUE, KOMUPOBAHUE, 3aJIUBKA
I[BETOM ), KOPPEKIIHS IIBETA, IPKOCTH U KOHTPACTHOCTH

3.10

Bektopnast rpaduka. Co3naHue BEKTOPHBIX PHUCYHKOB BCTPOEHHBIMU
CpelICTBAaMH TEKCTOBOI'O IPOLIECCOPA WU IPYTUX MPOrpamM (MPUIIOKEHUN ).
JloOaBiieHHE BEKTOPHBIX PUCYHKOB B JJOKYMEHTHI

3.11

[TonroroBka MyIbTUMEAMIHBIX NTpe3eHTarmil. Cnaiin. JlobaBinenue Ha craiia
TeKCTa U u3o0paxeHuii. Pabora ¢ HECKOJIBKUMHU CllaiiiaMu

3.12

JobGapnenrie Ha  chnaij  ayAUMOBU3YalbHBIX  JaHHBIX. AHUMAIMSL.
I'mnepcepuiku
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8 KUIIACC
IIpoBepsiemble TpeOOBaHMS K Pe3y1bTATAM OCBOCHUS OCHOBHOM 00pa30BaTeILHOM
MPOrpaMmbIl
Kon [IpoBepsiemMble TPEAMETHBIE PE3YNIBTATHI OCBOCHUS! OCHOBHOM
IIPOBEPSAEMOTO 00pa30BaTeNbHOM MPOrpaMMbl OCHOBHOT'O 00111ero 00pa3oBaHus
pe3ynbrara
1 ITo Teme «Teopernueckue 0OCHOBBI HH(POPMATUKI
1.1 [losicHaTe Ha mOpuUMepax pas3nuuds MEXKAY IO3UIMOHHBIMU
Y HETIO3ULIMOHHBIMU CHUCTEMAMHU CUUCIICHUS
1.2 3anuceiBaTh UM CpaBHUBATH Lenble yncia oT 0 no 1024 B pa3imnuHbIx
MO3UIIMOHHBIX CHUCTeMax cuucieHus (¢ ocHoBaHusmu 2, 8, 16),
BBINIOJIHATH apU(PMETHUECKHUE ONepaluy HaJ HUMU
1.3 PackpbiBaTh  CMBICII  IOHATUH  «BBICKA3bIBAHME», <JIOTMYECKas
omepausay, «JIOTHYECKOE BBIPAKEHUE
1.4 3anuchiBaTh  JIOTUYECKHE  BBIPAXKEHUS  C  HCHOJIB30BAHHEM
TU3BIOHKIMY, KOHBIOHKIMNA U OTPULIAHMS, ONPEAEISITh UCTUHHOCTD
JIOTUYECKUX BBIPAXKEHUM, €CIM HW3BECTHBl 3HAYEHUS HMCTUHHOCTH
BXOJISIIIUX B HErO MEPEMEHHBIX, CTPOUTH TAOIUIBI UCTUHHOCTH JIS
JIOTUYECKUX BBIPAKECHUN
2 ITo Teme «ANrOpUTMBI ¥ IPOTPAMMHUPOBAHUE
2.1 PackpbiBaTh  CMBICI  IIOHATHM  «UCIHOJIHUTEIbY»,  «AJITOPUTM,
«mmporpamma», TMOHHMMAas pa3HUIY MEXAY YHOTPEOJEHUEM 3TUX
TEPMUHOB B OOBIZIEHHOM peuu U B UHPOPMATHUKE
2.2 OnuchIBaTh aNTOPUTM PEIICHUS 3aJa4ll Pa3IMYHBIMU CIIOCOOaMU,
B TOM YHCJIE€ B BUJIE OJIOK-CXEMBI
23 CocTaBisaTh, BBINOJIHATH BPYYHYH0 W HAa KOMIIBIOTEPE HECIOKHBIC
AJITOPUTMBI C UCIIOJIB30BaHUEM BETBIICHUM U IIUKJIOB JUISl YIIPABJICHUS
UCITOJIHUTEIISIMU
24 Hcnonp30BaTh KOHCTAaHTBI M IEPEMEHHBIE PA3JIMYHBIX THIIOB
(4UCTIOBBIX, JIOTUYECKUX, CUMBOJIBHBIX), a TaKXKe COJAEpKallue uX
BBIPAKEHUS, UCIIOJIb30BaTh ONEPATOP NMPUCBANBAHUS
2.5 Hcnonp3oBath npu pa3zpaboTKe MporpamMm JOTHUECKHE 3HAYCHMUS,
OTEpAIMU U BBIPAXKEHUS C HUMHU
2.6 AHaIU3UPOBATh MPEJIOKECHHBIE  ATOPUTMBI, B TOM  YHUCJE
ONPENEIIATh, KAKUE PE3YJIbTATHI BO3MOKHBI IPU 38JAaHHOM MHOXKECTBE
WCXOJHBIX 3HAYCHUN
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2.7

Co3paBath U OTJ@XMUBATh MPOrPAMMbl HAa OJHOM U3 SI3bIKOB
nporpammupoBanus (Python, C++, Ilackans, Java, C#, lllkonbHbIi
AnroputmMudeckuil fI3bIK), peasu3yIolue HECIOXKHBIE aJTOPUTMBI
00pabOTKM 4YHUCJIOBBIX JIAHHBIX C HCIOJB30BAHUEM IHKIOB U
BETBJICHUM, B TOM YHCIIE PEATH3YIOIIUE MPOBEPKY AEIUMOCTH OJHOTO
IIEJI0r0 YKCIia Ha IPYroe, MPOBEPKY HATYPaIbHOTO YKCIIa Ha MPOCTOTY,
BBIICJICHHSI UG W3 HATYPaIbHOTO YHCIia

HpOBepﬂeMLIe IJIEMEHTDI COACPKAHUA

Kon [IpoBepsieMblid JIIEMEHT COAEPIKAHUS
1 Teopernyeckre OCHOBBI MH()OPMATHUKH

1.1 Hemno3unyoHHble ¥ TO3WLUMOHHBIE CUCTEMBI CcuucieHUs. AudaBur.
OcnoBanue. Pa3zBepHyTtas ¢opma 3anucu uucna. [lepeBoa B JeCATHUHYIO
CUCTEMY YHCEJl, 3alIMCAHHBIX B IPYTUX CUCTEMAX CUMCIICHUS

1.2 Pumckas cucreMa cuucieHus

1.3 JIBonuHas cucrema cuucienus. IlepeBon mensix yucen B mpenenax ot 0
no 1024 B ABOMYHYHO CHCTEMY CUMCIECHMSA. BocbMepunuHas cucrema
cuucieHus. IlepeBox umcen u3 BOCBMEPHUYHOW CHCTEMBI B JIBOMYHYIO M
JNECATUYHYI0 cucteMbl U oOparHo. IllectHamuarepuunas cucrtema
cuucienus. [lepeBon yncen U3 mecTHAAATEPUIHON CUCTEMBI B IBOMYHYIO,
BOCBMEPUYHYIO U JECITUUHYIO CUCTEMBI 1 0OpaTHO

1.4 Apudmernueckue onepanuu B IBOUYHON CUCTEME CUMCIICHUS

1.5 Jlornueckue BbICKaszbiBaHUA. Jlormyeckue 3HAYEHHMS BBICKA3bIBAHUM.
OneMeHTapHble M COCTaBHBIE BBICKAa3bIBaHUA. Jlormueckue oneparuu:
«m» (KOHBIOHKIHSA, JIOTUYECKOE YMHOXKEHHUE), «WIn» (AU3BIOHKIUS,
JIOTUYECKOE CJIOXKEHUE), «He» (Jlormueckoe oTpuuanue). [Ipuopurer
Joruueckux  onepauui.  OnpeneneHWe  UCTUHHOCTH — COCTaBHOTO
BBICKA3bIBAHUS MPU U3BECTHBIX 3HAYEHUSAX MCTHHHOCTH BXOISALIMX B HETO
AJIIEMEHTAPHBIX BBICKAa3bIBAHUN

1.6 Jlornueckue BbIpaxkeHus. [IpaBuna 3amucH  JIOTMYECKUX  BBIPAKECHHI.
[TocTpoenue TabaUI] ICTUHHOCTH JOTHYECKUX BBIPAKEHUN

1.7 Jlornueckne  >MeMEHTBl.  3HAKOMCTBO C  JIOTHYECKUMH  OCHOBAMH
KOMITIbIOTEPA

2 AJITOPUTMBI U IPOTPAMMHUPOBAHKE
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2.1

[TonsiTue aJiropuTMma. Hcnonaurenn AJITOPUTMOB. AJII‘OpI/ITM KaK IIJIaH
YIIpaBJICHUA UCIIOJTHUTCIICM

2.2

CaoiictBa anroputma. CriocoObI 3amicH alropyuT™Ma (CIOBECHBIA, B BUIE
0JIOK-CXEMBI, IIPOTpaMma)

23

AJITOpUTMHUYECKHE KOHCTPYKIMH. KOHCTpYKIIUS «clieoBaHue». JIMHeHBIM
anroput™. OTrpaHUYEHHOCTh JIMHEWHBIX aJIrOPUTMOB: HEBO3MOXKHOCTH
MPEIyCMOTPETh  3aBUCUMOCTH  MOCJIEAOBATECIIBHOCTA  BBINOJHIEMBIX
JICICTBUI OT MUCXOHBIX JTAHHBIX

24

KOHCTpYKHHH «BCTBJICHHC)»: IIOJIHAas] N HCIIOJIHAas q)OpMBI. BreimonHenue un
HCBLIIIOJIHCHUC  YCIIOBUA (I/ICTI/IHHOCTB H JIOXKHOCTb BBICKaSBIBaHI/IH).
HpOCTBIe N COCTAaBHBIC YCJIOBUA

2.5

KOHCTpYKI.[HﬁI «IIOBTOPCHHUC» . HUKJIbI C 3aJdHHBIM YHUCJIOM HOBTOpGHHﬁ,
C YCJIOBHECM BBLITIOJIHCHUA, C HepeMeHHOﬁ OUKIIa

2.6

Pazpabotka 1151 (pOpManbHOrO MCIHOJHUTENS alrOpUTMA, MPUBOJSIIETO
K TpeOyeMoMy pe3yJIbTaTy IpU KOHKPETHBIX UCXOIHBIX JaHHBIX. PazpaboTka
HECJIOKHBIX aJITOPUTMOB C WCIOJB30BAHMEM IMKJIOB W BETBICHUN IS
ynpaBieHus: (GOpMabHBIMU HUCIOJHUTENSIMUA. BbINONTHEHHE alropuTMOB
BPYYHYI0O UM Ha KOMIbIOTepe. CHHTAKCHYECKHE W JIOTHYECKUE OITHOKH.
OTka3sl

2.7

Azpik  mporpammupoBanus  (Python, C++, Java, C#, IllxonbHbIN
Anroputmudeckuii f3pik). CuctemMa mporpaMMUPOBAHUS: PEIAKTOP TEKCTa
MpOrpaMm, TPAHCIATOP, OTIATIUK

2.8

[lepemenHasi: Turl, uMs, 3HaueHUE. Llenbie, BeleCTBEHHbIE U CUMBOJIbHbBIE
MIEPEMEHHBIE

29

Omnepatop npucBauBaHus. ApUPMETHUECKUE BBIPAKEHHUS M TOPAIOK HX
BbIYMCIICHAs. Onepanuy C LEJNbIMA YUCIAMM: LEIOYUCICHHOE JEIICHUE,
OCTaToK OT AelieHus. [IpoBepka AeIMMOCTH OJHOTO LEJI0ro YUCIIa Ha APYroe

2.10

BerBnenns. CocTaBHble YCIOBHUSL (3aIUCh JIOTMUYECKUX BBIPAKEHHM Ha
U3y4aeMoOM s3bIKe€ IMporpaMMupoBanusi). HaxoxaeHue MuHuUMymMa H
MakCUMyMa M3 JABYX, TPEX M YEThIpeX 4YHcCeNl. PemieHune KBaapaTHOTo
YPaBHEHMs!, UMEIOIIETO BEIIECTBEHHBIE KOPHU

2.11

JvamoroBasi oOTJIaJika MPOrpamMM: IIOIIATOBOE BBIMOJHEHUE, MPOCMOTP
3HAYCHUH BEJIMYMH, OTJIAJIOYHBIN BBIBOI, BEIOOP TOYKH OCTAaHOBA

2.12

[uxn ¢ ycmoBuem. AnroputMm EBkiuaa mjiss HaXOXJIEHUS HAMOOJBIIETO
oOIero JaenuTens JBYX HATypaJibHBIX uyucen. PasOuenwe 3ammcu
HATypaJbHOTO YKCIIa B TO3UITMOHHOM CHUCTEME C OCHOBAaHUEM, MEHBIITUM WU
paBHbIM 10, Ha OTAENBbHBIC ITUDPHI
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2.13 | luka ¢ nepeMeHHON. AJITOPUTMBI NIPOBEPKU JIETUMOCTH OJHOTO LEJIOTr0
quciia Ha Ipyroe, NpOBEPKU HATYPAJIBHOTO YUCIIAa HA IIPOCTOTY

2.14 | ObpaboTKa CHUMBOJIBHBIX JaHHBIX. CUMBOJIBHBIC (CTPOKOBBIC) IEPEMEHHBIE.
[TocumBoabHas o0paboTka cTpok. [logcueT yacTOThI MOSIBICHUS CUMBOJIA B
cTpoke. Betpoennsie GyHKIUU A7t 00pabOTKU CTPOK

2.15 | OnpeneneHue BO3MOXKHBIX PE3YJIbTATOB pa0OTHI AJITOPUTMA IIPH 3aJaHHOM

MHOYKECTBE BXOJIHBIX JAHHBIX, ONPEIEIICHNE BO3MOKHBIX BXOJAHBIX JaHHBIX,
IPUBOJAIINX K JTAHHOMY PE3YJIbTaTy
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TpeOOBaHUS K pe3yJibTaTaM 0CBOCHHSI OCHOBHOI 00pa30BaTe/IbHOM

Kon
MIPOBEPSEMOT0
pe3yabTaTa

[IpoBepsiembie TpeAMETHBIEC PE3YJIHTATHl OCBOCHHSI OCHOBHOM
o0pa3oBaTeIbHOI MPOrpaMMbl OCHOBHOT'O 0011IeT0 00pa30BaHMUS

1

ITo Teme «{udpoBasi rpaMOTHOCTEY

1.1

Hcnonb30BaTh COBPEMEHHBIE WHTEPHET-CEPBHUCHI (B TOM YHCIE
KOMMYHUKAITIOHHBIE CEPBUCHI, OOJaYHbIE XpaHWIUIIA JTaHHBIX,
OHJIAaltH-TIpOTpaMMBbl (TEKCTOBBIC W TpapUUeCcKHe PEIaKTOPbI, CPEIIbI
pa3paboOTKM) B yueOHOM U MOBCEIHEBHOM JAEATEILHOCTH

1.2

[IpuBonuTh  MmpUMEpPHl  WCHOJL30BAaHUA  IeOMH(POPMAILIMOHHBIX
CEPBUCOB, CEPBUCOB TOCYJAPCTBEHHBIX YCIYT, 00pa30BaTEIbHBIX
cepBucoB MHTepHeTa B y4eOHOM 1 MOBCEIHEBHOM JIEITEIIBHOCTH

1.3

Hcnonb3oBaTh pa3iuyHbIe CpPEACTBA 3aIlUThl OT BPEJOHOCHOTO
MIPOTPaMMHOTO obecrieueHusl, 3aIUIIATh NEePCOHAIBHYIO
uHpopMaMio0 OT HECAaHKIIMOHUPOBAHHOTO  JOCTYyMa M €ro
MOCJEACTBUM (pa3riiallieHus, TOAMEHBI, YTPaThl JIaHHBIX) C YYETOM
OCHOBHBIX  TEXHOJOTHYECKHX M  COIHMAJbHO-TICHXOJOTHUYECKHUX
aCIIEKTOB MCIIOJb30BaHMsl ceTu MHTepHeT (ceTeBasi aHOHMMHOCTb,
uu@poBoOi ciesl, ayTeHTUYHOCTh CYOBEKTOB U PECYPCOB, OMACHOCTh
BPEJIOHOCHOTO KOJ1a)

1.4

Pacnio3HaBaTh TOMNBITKM M NPEAyNpexaaTb BOBIIEYEHUE CeO0s
U OKPY>KAIOUIUX B JECTPYKTHUBHBIE U KPUMHUHAIbHBIE (DOPMBI CETEBOM
AKTUBHOCTHU (B TOM uuciie KUOepOyJUTHHT, (PUITNHT)

ITo Teme «TeopeTrueckre OCHOBBI MH()OPMATUKID)

2.1

PackpbiBaTh CMBICT TMOHATHA  «MOAEIB», «MOJCITUPOBAHUECY,
ONpPENENATh BHABI MOJICJICH, OLEHUBATh aJ€KBATHOCTh MOJECIIH
MOJIETUPYEMOMY OOBEKTY U LEJISIM MOJICTUPOBAHUS

2.2

Hcnonp3oBath rpadsl ¥ AEPEBHs sl MOJICTUPOBAHUS CHCTEM CETEBOU
Y UePApXUIECKON CTPYKTYPBI, HAXOJUTh KpaTyalimii myTh B Tpade

ITo Teme «ANrOpUTMBI U POTPAMMHUPOBAHUE

3.1

Pa30uBaTh 331241 Ha MOA3a]a4H, COCTABIISITH, BHIIIOJIHATH BPYUYHYIO U
Ha KOMIIBIOTEPE HECJOXKHBIE QJITOPUTMBI C  HMCIIOJIB30BAHUEM
BETBJICHUH, IUKJIOB U BCIIOMOTaTENbHBIX AITOPUTMOB JIJIs1 YIPABJICHUS
VCITOJIHUTEIISIMU

55




OenepanpHas pabouas nporpamma | Madopmaruka. 7-9 kmaccel (60a30BbIi ypOBEHb)

32

CocTaBisATh M OTJaXHBaTh MPOrPAMMBbI, PEATU3YIOIIUE THUIIOBBIE
QITOPUTMBI  00pAaOOTKM YHUCIIOBBIX MOCIEAOBATEIBHOCTEH  WIH
OJIHOMEPHBIX YHCIOBBIX MACCUBOB (IIOUCK MAaKCUMyMOB, MUHUMYMOB,
CYMMBI WJIH KOJHMYECTBA AJIEMEHTOB C 3aJaHHBIMU CBONCTBaMH) Ha
OJTHOM U3 513bIKOB nporpammupoBanus (Python, C++, Ilackans, Java,
C#, LIIkonbpHBIN AJTOpUTMUAYECKUN S3BIK)

I1Io Teme ((I/IH(l)OpMaHI/IOHHBIC TCXHOJIOTHH»

4.1

BriOupatrs croco® TmpeACTaBlieHHs JAaHHBIX B COOTBETCTBUU
C TIOCTaBJICHHOM 3ajiaued (TaOJIuIbl, CXeMbI, rpadUKu, JTuarpaMMbl)
C WCIONB30BAHWEM COOTBETCTBYIOIIUX MPOTPAMMHBIX CPEICTB
00pabOTKH JIaHHBIX

4.2

Hcnonb30BaTh 3J€KTPOHHBIC TAOMUIIBI UIsi 00paOOTKM, aHAIM3a H
BU3yaJIM3allMM YUCIOBBIX JIAHHBIX, B TOM YHCJE C BBIJEICHUEM
ayaria3oHa TaOMWIBI M yHOPSAOYHMBAaHUEM (COPTUPOBKOM) €ro
3JIEMEHTOB

4.3

CoznaBaTh U NPUMEHATH B AJIEKTPOHHBIX TaOIMLax (OpMYJbI IS
PacyeToB € UCIOJb30BAHUEM BCTPOEHHBIX aprU(PMETUUECKUX PYHKIUI
(cyMMupoBaHHE M TOJCYET 3HAUEHUH, OTBEYAIOLIUX 33JaHHOMY
YCIIOBUIO, CpelHee apu(pMeTHuyecKkoe, IMOUCK MaKCHUMAJIbHOTO H
MHUHHUMAaJbHOI'O 3HAYEHHUS), a0COJIFOTHOM, OTHOCUTEIBHOM,
CMEIIaHHOU aJIpecaluu

4.4

Hcnonb30BaTh  3JEKTPOHHbIE  TaOAMIBl A YKCICHHOIO
MO/JICJIMPOBAHUS B IPOCTHIX 33/1a4ax U3 pa3HbIX MPEIMETHBIX 00J1acTen

IIpoBepsiemMble 3JIEMEHTHI COIEPKAHUSA

Kon

ITIpoBepsieMblil 3JIEMEHT COJIEPKAHUS

1

[{udpoBast rpaMOTHOCTH

1.1

['mo6anbhas cets MuTepHeT. [P-anpeca y3moB. CeTeBoe XpaHEHUE JaHHBIX.
Metonpl HMHAMBUAYAJIBHOTO W KOJUIEKTUBHOTO pPa3MENICHHS] HOBOWU
unpopmaruu B HHTepHere. bonbimme maHHBIe (MHTEpHET-IaHHBIC,
B YACTHOCTH JIAHHBIE COITMATIbHBIX CETEH)

1.2

[Tousarre 06 mHGDOPMAIIMOHHONW 0€30MacHOCTH. YTPo3bl HH(POPMAITMOHHOM
0e30MmacHOCTH MpH paboTe B TJI00ATBHON CETU U METObI MPOTUBOICHCTBUS
uM. [IpaBuna Ge3omnacHoi ayTeHTU(UKAIMN. 3aIUTa JIXYHOW HHMOpMAITUU
B cetu MHTepHer. be3onacHele crparernu noseaeHus: B cetu MHTEpHET.
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[TpenynpexaeHre BOBICYEHHS B ACCTPYKTUBHBIC M KpUMUHAIBHBIE POPMBI
CETEeBOW aKTUBHOCTH (KUOEPOYJUTHHT, PUITUHT U APYTrUe HOPMBI)

1.3

Bungsr NeSATEIbHOCTH B HNuTtephere. HNuTepHer-cepBUCHL:
KOMMYHHMKAIIMOHHBIE CEPBUCHI (ITOUTOBAs CIIyk0a, BU0-KOH(EPEHII-CBSI3b
U IpyTHUE), CIPaBOYHBIE CIYKOBI (KapThl, pACIIMCAaHUS U JPYTHUE), IOUCKOBBIE
CIIy’KObI, CIy>KObl OOHOBJICHUS TPOTPAMMHOTO OOECHEUYECHUS U JIpyTHe
ciyk0bl. CepBUCBI TOCYIAapCTBEHHbIX Yycayr. OOnauHbple XpaHWIMLIA
naHHbIX. CpecTBa COBMECTHON pa3paboOTKU JOKYMEHTOB (OHJaitH-0(uCH!).
[TporpamMMHOe obecrieueHre Kak BEO-CEpPBHC: OHJIAHOBBIE TEKCTOBBIE U
rpauyeckue peJakTopsbl, Cpesibl pa3padoTKU IPOrpaMMm

Teopernyeckrue OCHOBBI MH()OPMATHUKH

2.1

Mopnens. 3amaun, pemaeMble ¢ MOMOIIbI0 MoienupoBanus. Kiaccudukanuu
Mozenei. MarepuanbHble (HaTypHble) M MH(OPMAIMOHHBIC MOJEIH.
HenpepbiBHbIE U TUCKpeTHBIE Moaend. MuTaunonusle Mojenu. rpossie
Mozenu. OlleHKa COOTBETCTBUS MOJICIN MOJICIUPYEMOMY OOBEKTY U IEISIM
MOJCIIUPOBAHUS

2.2

Tabnmmunbie MOACIIN. Ta6Jmua KaK IIPCACTAaBJIICHUC OTHOIICHUA

23

ba3el mannabix. OTO0p B TaOIUIE CTPOK, YJIOBICTBOPSIONIMX 3aJaHHOMY
YCIIOBHUIO

24

I'pad. Bepuuna, pedbpo, myTb. OpUeHTHPOBAHHBIE U HEOPUECHTUPOBAHHBIC
rpadsl. nuna (Bec) pedpa. BecoBas matpuna rpada. JyinHa myTH MexIy
BepmmHamu rpada. [louck ontumansHOoro mytd B Tpade. HauanpHas
BepilMHA (MCTOYHUK) W KOHEUHAasl BepIIMHA (CTOK) B OPUEHTHPOBAHHOM
rpade. Bpruncienne konMyecTBa MyTed B HAIMpPaBICHHOM AlUKINYECKOM

rpace

2.5

Hepeso. Kopenb, Bepmmna (y3sen), auct, pedbpo (myra) aepeBa. Bwicorta
nepeBa. IlogmepeBo. Ilpumepsr wucnonb3oBaHus JepeBbeB. Ilepebop
BAPUAHTOB C MTOMOIIIBIO J€pPEBa

2.6

[ToHsiTME MaTEeMaTHYECKOM MOAENW. 3aJayd, pElaeMble C MOMOUIIBIO
MaTE€MaTHYECKOTO (KOMITBIOTEPHOTO) MO/JICJIUPOBAHUA. OTtnuume
MAaTEMATHYECKOM MOJIeIM OT HATypHOM MOJEIM U OT CIIOBECHOIO
(JIuTepaTypHOTO) ONMCAHUS 0OBEKTA

2.7

OTarbl KOMIIBIOTECPHOTO MOJACIUPOBAHMA: ITOCTAHOBKA 3aJa4M, IIOCTPOCHUC
MaTEeMaTHUUYECKOM MOACIH, IIpOorpaMMHas pcCaau3alud, TCCTUPOBAHHC,
MMPOBCACHHUC KOMIIBIOTCPHOI'O OKCIICPpUMCEHTA, aHallhu3 C€ro pe3yJjabTaToB,
YTOYHCHUC MOICIIN

AJITOPUTMBI U IPOTPAMMUPOBAHKE
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3.1

Pa3z6uenue 3anaun Ha nox3agaun. CocTaBieHHE allTOPUTMOB U IIPOTPaMM C
UCIIOJIb30BaHUEM BETBJIICHUN, IUKIIOB U BCIIOMOTATENIbHBIX aJITOPUTMOB JIJIs
yIpPaBJIEHUS UCTIOTHUTEIEM WU IPYTUMU UCTIOJTHUTEISIMU

32

Tabmunbie BenmnuuHbl (MaccuBbl). OqHOMEpHBIE MaccuBBI. CocTaBlieHue W
OTIIaZIKa TIPOrpamMM, pEeaTu3yIOMUX THIOBBIC aJITOPUTMBI 00pPaOOTKH
OJTHOMEPHBIX  YHCJIOBBIX  MAacCMBOB, Ha  OJAHOM U3  SI3BIKOB
nporpammupoBanust (Python, C++, Ilackanb, Java, C#, IlkonbHbIi
AnroputMudecKuid fI3bIK): 3aMO0JIHEHHE YUCIOBOIO MAcCHBa CIy4alHBIMU
YUCJIaMH, B COOTBETCTBUU C (OpMYJION UM TIyTeM BBOAA YHCEII,
HAXOXXJEHUE CYMMBbI 3JIEMEHTOB MAacCHBa, JUHEHHBIM IMOUCK 3aJaHHOTO
3HAQYEHUS! B MACCHUBE, MOJICUET 3JIEMEHTOB MACCHBA, YJIOBJIECTBOPSIOIINX
3aIaHHOMY YCJIOBHIO, HaXOXJIE€HUE€ MHUHUMAJIBHOTO (MAaKCHUMAaJIHLHOTO)
aneMmeHTa maccuBa. CopTHpOBKa MaccuBa

3.3

OOpaboTKa MOTOKA JAHHBIX: BBIYUCIECHUE KOJIUYECTBA, CYMMBI, CPEIHETO
apu(pMeTHYECKOro, MUHUMAJIbHOTO U MaKCUMaJIbHOI'O 3HAUEHUS 2JIEMEHTOB
IIOCJIE0BATEIIbHOCTH, YIOBIECTBOPSAIOIIUX 3aJaHHOMY YCIIOBUIO

34

VYnpasnenue. Curnan. O6paTtHast cBs3b. [loiydeHrne curHaioB OT HU(PPOBBIX
JATYMKOB (KacaHWs, PAcCTOSHMsS, CBETa, 3ByKa U Jpyroro). Ilpumepsi
UCIIOJIb30BAaHUSl TPHUHIMIA OOpaTHOM CBSI3M B CUCTEMax yIpaBJICHUS
TEXHUYECKUMHU YCTPOMCTBAMHU, B TOM 4HCIE€ B poOoTOTeXHUKE. [Ipumepsl
pOOOTU3MPOBAHHBIX CHUCTEM (CHCTEMa YIpPABJICHUS JBH)KEHHEM B
TPAHCIIOPTHOMN CUCTEME, CBapOYHas JIMHUSA aBTO3aBOJa,
aBTOMATU3MPOBAHHOE yIIPABIECHHUE OTOIUIEHUEM J0Ma, aBTOHOMHAs CUCTEMA
yHpaBJIeHUs] TPAHCIOPTHBIM CPEJCTBOM U APYTUE CUCTEMBI)

HNHudopmalimoHHbIe TEXHOJIOTUU

4.1

[lonatue 00 DJIEKTPOHHBIX TalOnunax. TuUMbl JaHHBIX B sUYEHKax
AJIEKTPOHHON Tabmuubl. PenaktupoBanue u (opmaTupoBaHue TaOIUII.
Bcerpoennbie yHKIMH Uil MOMCKAa MaKCMMyMa, MUHUMYMa, CYMMbI U
cpennero apudmernyeckoro. CopTHUpOBKA JaHHBIX B  BBIICICHHOM
nuanasone. [loctpoenne muarpamm (THCTOTpaMMa, KpyroBas guarpamma,
TOYEUYHas quarpamMma). Beroop Tumna auarpammsl

4.2

[IpeobpazoBanue hopmyt mpu KOMUpoBaHUU. OTHOCUTEIIbHAS, A0COTFOTHAS
Y CMEIIIaHHas aJipecarvsi

4.3

VYcioBHbIE BBIUMCICHHUS B 3JIEKTPOHHBIX Tabmunax. CyMMHpoBaHHE U
MOJACYET 3HAYEHUW, OTBEYAIOIIMX 3aJaHHOMY ycioBuio. (OOpaboTka
OonpIIMX HAOOPOB NaHHBIX. UMCIEHHOE MOJEIMPOBAHUE B 3JIEKTPOHHBIX
TadIMIax
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4.4

Ponb nHpOpMAIIMOHHBIX TEXHOJIOTUH B Pa3BUTHH YKOHOMUKH MUPA, CTPaHBbI,
peruona. OTKpsITBIE 00pa3oBaTenbHbIe pecypchl. [Ipodeccun, cBsa3anHbie ¢
uHbopMaTUKO U WHGOPMAIMOHHBIMU TEXHOJOTHSMH: BeO-Iu3aiiHep,
MPOrPaMMUCT, Pa3pabOTUMK MOOWIBHBIX MPWIOKEHUN, TECTUPOBILUK,
apXUTEKTOP MPOrpaMMHOTO 00ecreueHusl, CIEIUAINCT M0 aHAIU3Y JAHHBIX,
CUCTEMHBIN aIMUHHACTPATOP
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NEPEYEHB (KOAU®UKATOP) IPOBEPSIEMbBIX TPEBOBAHUI

K PE3YJIbTATAM OCBOEHHMSI OCHOBHOM OBPA3OBATEJIbHOM
HPOI'PAMMBI OCHOBHOI'O OBIIEI'O OBPA3OBAHUSA U DJIEMEHTOB
COIEPKAHUA ITO HTHPOPMATHUKE

Jlyst mpoBeieHUs OCHOBHOTO TOCYIapCTBEHHOTO dK3aMeHa 1o uHpopmaruke (OI'D
1o “H(GOPMATHUKE) UCIIOJIb3YETCS MEPEUEHb (KOIM(UKATOP) MPOBEPSIEMBIX TPEOOBAHUIN K
pe3ysibTaTaM OCBOCHHSI OCHOBHOM 00pa3oBaTeNIbHON MpOTrpaMMbl OCHOBHOTI'O OOIIEro
00pa30BaHMsI U AIIEMEHTOB COCPKAHHUSL.

IIposepsiembie Ha OI'D no unpopmaTnke TPeOOBAHUA K Pe3yJbTATAM OCBOCHHUSA
OCHOBHOI1 00pa30BaTe/JIbHON MPOrPaMMbl OCHOBHOTI'0 00111ero 00pa30BaHMs

Kon [IpoBepsiembie TpeOOBaHUS K IPEIMETHBIM pe3yiibTaTaM 0a30BOTO
MIPOBEPSIEMOTO YPOBHSI OCBOCHHUS OCHOBHOM 00pa30BaTEIIBHON MTPOTPAMMBI
TpeOOBaHUS OCHOBHOT0 00111eT0 00pazoBaHusi Ha ocHoBe PI'OC

1 3HaTh (MOHUMATh)
1.1 Brnanenne OCHOBHBIMH TOHATUSIMU: HWHMOpMalus, TIepeaayva,

XpaHeHue u 00paboTka UH(PpOPMALIUU, ANTOPUTM, MOJEIIb, ITU(POBOIA
MPOIYKT M UX UCTIOJIB30BaHUE TSl PEIICHUS yISOHBIX H IPAKTHICCKUAX
3asa4

1.2 Bnanenue mNOHATHSIMH: BBICKA3bIBAHHWE, JIOTMYECKash OIeparus,
JIOTUYECKOE BBIPAKEHUE

2 YMmern

2.1 YMeHue onepupoBath €IMHULAMHU U3MEpPEHHUsT UHPOPMAIIMOHHOTO
00beMa U CKOPOCTH Mepeaadn TaHHbIX

2.2 YMeHue 3anuchiBaTh M CpaBHUBaThH Iiejble yucia oT 0 go 1024
B PA3JIMYHBIX MO3UIIMOHHBIX CHUCTEMAaX CUMCJICHUSI C OCHOBAHUSIMHU 2,
8, 16, BBIMONHATH apuMETUYECKHUE ONIEPAINH HAJl HUMU

23 YMeHue KoaupoBaTh W JEKOAUPOBATH COOOIICHHS] MO 3aJaHHBIM
npaBWjiaM; TOHUMAHHUE OCHOBHBIX TMPHUHIMIIOB KOJUPOBAHHS
uH(}OpMAIUU PA3TUIHON TIPUPOIBI: TEKCTOBOM, TpapuecKoid, ayano

2.4 YMeHue 3anuchiBaTh JIOTMYECKUE BBIPAKEHUS C MCIIOJIB30BAHUEM
NW3BbIOHKIIMY, KOHBIOHKIIMA W OTPHULIAHUSA, ONPEACIATh UCTUHHOCTH
JIOTUYECKUX BBIPAKEHUNM, €CIM U3BECTHBI 3HAYEHUS HCTUHHOCTH
BXOJSIIUX B HEr0 MEPEMEHHBIX, CTPOUTH TAOJIMIIBI UCTUHHOCTU IS
JIOTUYECKUX BBIPAXKECHHM; 3aMUCHIBATh JIOTMYECKUE BBIPAXKEHUS Ha
M3y4aeMOM SI3bIKE MPOrPaMMUPOBAHUS
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2.5

YMeHue COCTaBATh, BBINOJHITH BPYUYHYHO MU Ha KOMIIBIOTEpE
HECJIOKHBIE  AJITOPUTMbI  JJI1  YNPaBICHUS  HCIOJHUTEISIMU
(Yepenamika, YepTe:XHUK U Jpyrue); co3/laBaTh U OTJIAXKUBATh
porpaMMbl Ha OJHOM M3 S3BIKOB mporpammupoBanus (Python, C++,
[Tackans, Java, C#, IlkonpHbIi AnropuTMUYeCcKud  SA3BIK),
peanu3yIoNe HECIOKHBIE aITOPUTMBI 00PaOOTKN YUCIIOBBIX TAHHBIX
C UCIIOJB30BaHUEM IIMKJIOB M BETBIICHHI; yMEHUE pa30MBaTh 3aJauu
Ha MO/33Ja41, UCTIOJIb30BaTh KOHCTAHTHI, IEPEMEHHBIE U BHIPAKECHHUS
pPa3JIMYHBIX  TUMNOB  (YUCIOBBIX, JIOTHYECKUX, CHMBOJBHBIX);
aHaJIM3UPOBATh MPEIJIOKEHHBIN aNrOpUTM, ONPENEIATh, KaKue
pe3yiabTaThl BO3MOXHBI TIPH  33aJJTaHHOM MHOKECTBE HCXOJHBIX
3HAYEHUHN

2.6

YMeHue 3ammcarb Ha M3Yy4aeMOM  A3BbIKE€ I[POrpaMMHUPOBAHMS
ITOPUTMBI IIPOBEPKU IEIUMOCTH OJHOIO ILIEJIOr0 4YUCia Ha IPYroe,
MPOBEPKU HATYpPAJbHOTO YHUCJIa Ha MPOCTOTY, BBIAEICHUS LUDp U3
HAaTypaJIbHOI'O 4YHUCJIA, ITOMCK MAaKCUMyMOB, MHUHUMYMOB, CYMMBI
YHUCJIOBOM ITOCJIEIOBATEIBbHOCTH

2.7

Brnanenne ymeHueM OpUEHTHUPOBATHCA B UEPAPXUUYECKOU CTPYKTYpE
daiinoBoii cuctembl, paboTaTh ¢ (aliIoOBOM CUCTEMON MEPCOHATBHOTO
KOMIIBIOTEpA C  UCIIOJb30BaHUEM rpaduueckoro uHTEpdeiica,
a UMEHHO: CO3/1aBaTh, KOMUPOBAThH, MEpEMEIIaTh, IEPEUMEHOBBIBATD,
yAIATh U apXUBUPOBATH (PAMIIbI ¥ KaTaIOTH

2.8

Brnanenue ymMeHUsIMU U HaBBIKAMH UCIIOJIb30BaHUSI MH(GOPMAIIMOHHBIX
U KOMMYHHUKAIIMOHHBIX TEXHOJOTWM JJIsi TIOMCKA, XpaHEHUs,
00pabOTKM ¥ Mepejavur U aHalu3a Pa3InIHbIX BUI0B HHGOpMAITHH

29

YMeHue BbIOMpaTh Crioco0 MpeICTaBICHUS JaHHBIX B COOTBETCTBUU C
MOCTaBJICHHOW 3ajiaueil (TaOiuIbl, CXeMbl, rpaduKu, TUarpaMMsbl) C
UCIIOJb30BAaHUEM  COOTBETCTBYIOIIMX  MPOTPAMMHBIX  CPEJICTB
00pabOTKH JIaHHBIX

2.10

YMmenue ¢dopmanuzoBaTh W CTPYKTypUpPOBaTh  HHGOpPMAIIHIO,
UCTIONIB3YSl  DJIGKTPOHHBIE TaONMUIBI 17t 00paboTKH, aHanm3a
¥ BU3YaJU3allMM YUCJIOBBIX JAHHBIX, B TOM YHCJIC C BBIJCICHHEM
auanazoHa TaOJMWIBI M YHOPSAIOYMBAHUEM (COPTHPOBKOM) €ro
AJIEMEHTOB; YMEHHE MTPUMEHSATH B AJICKTPOHHBIX Ta0IHIaX (HOPMYJIbI
JUISI  pacdeToB C  HCIIOJIb30BAaHWEM  BCTPOCHHBIX  (DYHKITUH,
a0COJIFOTHOM, OTHOCHTEIIPHOM, CMEIIIaHHOM aipecariiu; UCII0Ib30BaTh
AIIEKTPOHHBIE TAOJUIIBI IJIT YMCICHHOTO MOJCIMPOBAHUS B MPOCTHIX
3a/1a4ax W3 pa3HbIX MPEIMETHBIX 00IacTeit
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IlepeyeHsb 3j1EMEHTOB co/iep:KaHusl, MpoBepsieMbIXx HA OI'D nmo undgopmartuke

Kon

[IpoBepsieMblii 3IEMEHT COJEPKAHUS

1

[MudpoBas rpaMOTHOCTH

1.1

@daiinpl 1 manku (katanoru). [IpuHIUNBI TOCTPOCHUS (HAMIOBBIX CHCTEM.
[Tonnoe umsa daiina (manku). Ilyte k daitny (manke). PabGora c daiinamu
Y KaTaJoramMu CpeACTBaMH ONEPALIMOHHOM CHCTEMBI: CO3/IaHHE, KOMUPOBAHUE,
nepeMeIieHre, NepeuMeHOBaHne U yJaleHue (aiioB M Mamnok (KaTajaoroB).
Tunst QaitnoB. CoiictBa ¢aitnoB. daitnoBeiii Menemkep. [louck daiinos
CpEICTBAMU OIEPALMOHHON CUCTEMBI

1.2

OO0beauHeHue KoMIbI0TepoB B ceThb. CeTh MHTEpHET. BeO-cTpanunia, Be0-cait.
Crpyktypa anpecoB BeO-pecypcoB. bpaysep. IlouckoBeie cuctemsl. [louck
nH(OPMAITUH TI0 KITFOYEBBIM CIIOBAM U 110 H300pakKEHUIO.

JlocToBepHOCTH MH(pOpMaLIUU, ToJTy4eHHOU U3 HTepHeTa.

IP-anpeca y3n0B. CeTeBOE XpaHEHUE JAHHBIX

Teopernyeckre OCHOBBI MH()OPMATUKH

2.1

JIuckpeTHOCTh JaHHBIX. BO3MOXKHOCTH OMUCaHUsI HENIPEPHIBHBIX OOBEKTOB U
IIPOLIECCOB € ITOMOIIBIO TUCKPETHBIX TaHHBIX.

CumBoi. Andasut. MomHocTs andasuta. JIBouunsiit andasur. KonruectBo
BCEBO3MOXKHBIX CJIOB (KOJOBBIX KOMOMHAIMi) (PUKCUPOBAHHOW JJIMHBI B
nBouyHoMm andasute. [IpeobpazoBanue mar000ro andaBuTa K JBOHMYHOMY.
KonuvecTBO pa3iuyHbIX CIOB  (DUKCUPOBAHHOW JIMHBI B  andaBuTe
ONPEAEIECHHON MOITHOCTH.

KonupoBanue CHUMBOJIOB OAHOTO ajipaBUTa C TOMOINBIO KOJOBBIX CJOB B
npyrom andaBute, KoJgoBas TabIuIa, JEKOIUPOBAHUE.

Komuposanne texctoB. PaBHomepHsbiil koa. HepaBHomepHbIi koa. KoaupoBka
ASCII. Bocemubutnsie kogupoBku. I[lonarue o xoampoBkax UNICODE.
JlekogupoBaHnue  COOOLIEHWH  C  HMCMIOJB30BAHMEM  PABHOMEPHOIO U
HepaBHOMEPHOTO Koja. MHbopmarionHbiit 00beM TEeKCTa

2.2

NudopmarmonHsiii 00beM gaHHBIX. BUT — MUHUMaNbHAS €IMHUIA KOJTUYECTBA
nHpopMauu — MBOMYHBIA pa3psan. ExuHunbel n3amMeperuss nHGOPMAIMOHHOTO
oO0beMa JaHHBIX. but, O0alT, KM00alT, MeradamnT, TUradamT.

CkopocTh niepeiaun JaHHbIX. EAMHULIBI CKOPOCTH NEpeaadu TaHHBIX

23

KonmupoBanne 1Beta. IlBeroBeie Momenu. Mogens RGB. ['myOuna
KonuposaHus. [lamurpa.

PactpoBoe u BekTopHOe mpeiacTaBiieHHe u3o0pakenmil. Ilukcenb. OreHka
uH(QOpPMAIMOHHOTO 00beMa TIpadUUecKuX JaHHBIX Ui  PacTpOBOIO
HN300paKCHUS
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24

Koauposanue 3Byka. Pa3psgHocTs u yactora 3anucu. KonuyecTBo kaHasoB
3aIHCH.

OneHka KOJMYECTBEHHBIX TapaMeTpOB, CBS3aHHBIX C TMPEJCTaBICHUEM
U XpaHEHHEM 3BYKOBBIX (DailsioB

2.5

Hemo3unmoHHbIe U MO3UIIMOHHBIE CHCTEMBI cuucienus. Andasut. OCHOBaHHE.
Pa3zBepnytas ¢opma 3anucu uucna. [lepeBon B JeCATUYHYIO CUCTEMY YHCEIl,
3aMUCAHHBIX B JPYTUX CUCTEMAX CUUCIICHUS.

PumMckas cuctema cuucieHus

2.6

JBonuHas cuctema cuncienus. [lepeBop nenbix uncen B mpeaenax ot 0 go 1024
B JIBOMYHYIO CHUCTEMY CUMCICHUS. BocbmepuyHasi cuCTEMa CUYUCICHUS.
[lepeBo ymcen W3 BOCBMEPUYHOM CHCTEMBI B JBOMYHYIO U JACCATUYHYIO
cuctembl U obOpatHo. [llecTHammarepuunas cucrtema cuucieHus. I[lepeBon
YyCceJl W3 IIECTHAALATEPUYHON CHUCTEMBI B JIBOMYHYIO, BOCBMEPUUYHYIO U
JECATUYHYIO CUCTEMBI U 00paTHO.

Apudmernyeckue oneparyuu B JBOMYHON CUCTEME CUNCIICHUS

2.7

Jlormueckue  BbICKa3piBaHWsA. Jlornueckue  3HAYCHHUS  BBICKA3bIBAHUI.
DJIEMEHTapHbIE W COCTaBHBIE BBICKAa3bIBaHUs. Jlormueckue omnepanuu:
«» (KOHBIOHKIIUS, JIOTMYECKOE YMHOXKEHHUE), «WiIn» (IU3BIOHKIUA,
JIOTUYECKOE CIIOKEHHE), «He» (Jlormueckoe otpuuanue). [lpuopurer
JOTUYECKUX onepanui. OnpeneneHrne HICTUHHOCTH COCTaBHOTO BBICKA3bIBAHUS,
€CJIM M3BECTHBl 3HAYEHUS HWCTUHHOCTU BXOIAIIMX B HErO 3JIEMEHTAPHBIX
BbICKa3bIBaHUM. Jlornueckne BolpakeHud. I[IpaBuna 3anmucu JOTHYECKHUX
BbIpakeHuid. [locTpoeHnre Tabuil HICTUHHOCTH JIOTHYECKUX BBIPAKEHUHN

2.8

Jlormueckue 371eMeHThI. 3HAKOMCTBO C JIOTHYECKMMH OCHOBAMH KOMIIBIOTCpPa

29

HenpeppiBHble n auckpetHsle monaenu. Mmuranmonnsie moaenu. Hrpossie
Mozenu. OLeHKa aJeKBATHOCTH MOJENIN MOJAEIUPYEMOMY OOBEKTY M LIEJSIM
MOZEIIMPOBAHUSA

2.10

Tabnuunbie Mmoenu. Tabnuila Kak npeCcTaBICHUE OTHOIIICHHS.
bazer ganHbpix. OTOOp B TAbMUIIE CTPOK, YIOBJICTBOPSIONIMX 3aJaHHOMY
YCJIOBHIO

2.11

I'pad. Bepmmna, pedpo, myth. OpHEHTHPOBAHHBIE W HEOPUEHTUPOBAHHBIC
rpadsl. Jnuna (Bec) peOpa. BecoBas marpunia rpada. [[nuHa myTtd Mexmy
BepmmHamu rpada. [Tonck onrumanbHOTO MyTH B rpade. HauanpHas BepmHa
(MCTOYHWK) ¥ KOHEYHas BepHIMHA (CTOK) B OPHUEHTUPOBAHHOM Tpade.
Breraucienre KoJn4yecTBa MyTeH B HANPABIICHHOM aIlUKIIMYECKOM Tpade

2.12

Hepeso. Kopenb, BepiuHa (y3ei), JJUCT, peOpo (ayra) nepesa. Beicota nepesa.
[MomnepeBo. Ilpumepsl wucmonb30BaHUS JAepeBbeB. llepebop BapHaHTOB C
MIOMOIIBIO IepeBa
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ANTOpUTMBI U IPOTPAMMHUPOBAHUE

3.1

CpoiicTBa anroput™a. CriocoOBI 3aITUCH aaTopUTMa (CIIOBECHBIHN, B BUIE OJI0K-
CXEMBI, IPOrpaMMa).

CocraBneHue aIrOpUTMOB U IPOIPAMM C UCIIOJIb30BAHUEM BETBIICHHM, INKJIOB
U BCIIOMOTATeNbHBIX aJIrOPUTMOB Jis ympasiieHus: ucnonaxuteneM (Po6or,
Yepenamka, YepTexHUK U Apyrue). BulllonHeHHE alropuTMOB BPYUHYIO U
Ha KOMIIBIOTEPE

3.2

Azbik mporpammupoBanus (Python, C++, Ilackanb, Java, C#, IIkoybHbI
ANTopUTMUYECKHUMN S3BIK).

Cucrema mnporpaMMUpPOBAaHMS: PEJAKTOP TEKCTa Mporpamm, TPaHCIATOP,
OTJIQUHK.

[lepemenHasi: Tun, uMms, 3HayeHue. Llenble, BEIIECTBEHHBIE U CHUMBOJBHBIE
NIEPEMEHHBIE.

Omnepatop mnpucBauBaHus. ApUPMETUYECKUE BBIPAKEHUS M TIOPAIOK HX
BbIuMciieHHus. Onepanuu ¢ [eJbIMH YUCIaMU: IEJIOYHCICEHHOE JIEJICHUE,
OCTaTOK OT JICJICHUS.

BerBnenuss. CocTaBHblEe YCJIOBHS (3alUCh JIOTUYECKUX BBIPAXKEHUM Ha
U3y4yaeMOM  SI3bIK€ IporpamMmmupoBaHus). Haxoxaenwe MuUHUMyMa W
MakCUMyMa M3 JBYX, TpeX MW YeTblpex uucesa. PemieHwe KBaapaTHOro
YpaBHEHUS, UMEIOILIETO BEIIECTBEHHbIE KOPHHU.

[{uki ¢ ycnoBueM. Anroput™ EBkina Juist HAXO0XKEHUST HAMOOJIBIIIETO 0011ero
JeUTENs ABYX HaTypaibHbIX uncel. Pazduenue 3anucu HaTypaibHOTO YUcia B
MO3UIIMOHHOM CHCTEME C OCHOBAaHMEM, MEHBIIUM WM paBHbIM 10, Ha
OTJIeIbHBIE LU(PHI.

[{ukn ¢ nepeMeHHON. AITOPUTMBI TPOBEPKH IEITMMOCTH OJTHOTO LIEJIOTO YHCIIA
Ha Jpyroe, IpOBEPKU HATYPaIbHOTO YUCJIa HA TPOCTOTY

3.3

OOpaboTka CUMBOJBHBIX JaHHBIX. CUMBOJBHBIE (CTPOKOBBIC) MEPEMEHHBIC.
[TocumBonbHas oOpaboTka cTpok. [lojcuer YacTOTHI TOSIBJICHHS CHUMBOJA
B cTpoke. Berpoennbie hyHKIMM 17151 00pabOTKH CTPOK

34

OnpeneneHne BO3MOXKHBIX PE3YJIbTATOB PAOOTHI aIrOpUTMa MPH JAHHOM
MHOKECTBE BXOIHBIX JAHHBIX, ONPEAECICHUE BO3MOXHBIX BXOIHBIX HAHHBIX,
MPUBOASAIIMX K TAHHOMY PE3YJIbTaTy

3.5

Tabnuunble BenuuuHbl (MaccuBbl). OgHOMEpHbIE MaccuBbl. CoOCTaBIEHHE U
OTJaZKa NpPOrpaMM, pealu3yIOLUUX TUIIOBbIE aJITOPUTMBI  00pabOTKH
OJIHOMEPHBIX YHMCIIOBBIX MACCHBOB, HA OJJHOM M3 SI3bIKOB MPOrPAMMHUPOBAHUS
(Python, C++, Ilackanb, Java, C#, IIkoJbHBIM AJTOPUTMHYECKUN S3BIK):
3aI0JHEHUE YHCIOBOIO MAacCHBa CIIyYalHBIMH YHCJIAMHU, B COOTBETCTBHH C
(dbopMyJI0ii WIIM ITyTEM BBOJIA YKCEN, HAXOXKACHUE CYyMMbI 3JIEMEHTOB MAaCCHBa,
JIMHENHBIM TIOMCK 3aJJaHHOTO 3HAYEHMsS B MAacCCHBE, MOJCYET 3JIEMEHTOB
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MacCCHBa, YAOBJICTBOPATOIIUX 3aJaHHOMY YyCJIOBHIO, HaXO0XICHUC
MHWHHMAJIBHOT'O (MaKCHMaJII)HOI‘O) OJICMCHTA MaCCHBaA. COpTI/IpOBKa MacCCHBa.
O6pa60TKa IMIOTOKAa JAaHHBIX: BBIYHUCIICHHUC KOJINYCCTBA, CYMMBI, CPCIOHCIO
apI/I(l)MCTI/I‘IeCKOI‘O, MHUHHMAJIBHOT'O M MAaKCHUMAJBHOI'O 3HA4YCHUA 3JICMCHTOB
MMOCJICA0BATCIIbHOCTH, YAOBJIICTBOPAIONINX 3a/[TaHHOMY YCJIIOBHIO

3.6

VYupasnenue. Curnan. OOpatHas cBsi3b. [lomydeHne CUTHAIOB OT MU(POBBIX
JaTYNKOB (HANpUMeEp, KacaHWs, pacCTOSHUSA, CBeTa, 3ByKa). [Ipumepbl
UCTIOJIB30BAHUSl TMPHHIMIIA OOpaTHOM CBA3M B CHUCTEMax yIPaBJICHHUS
TEXHHYECKUMH YCTPOWCTBAMH C IIOMOIIBIO JIATYMKOB, B TOM YHCIIC
B POOOTOTEXHHUKE

HNudopmanioHHbie TEXHOJIOTUU

4.1

TexcToBble JOKYMEHTBI U HX CTPYKTYpPHBIE 3JIEMEHTHI (CTpaHula, ab3ail,
CTpPOKa, CJIOBO, CUMBOJI).

TekcToBbIl TpoLEeccop — MHCTPYMEHT CO3JaHUs, pPENaKTUPOBAHUS H
¢opmaTupoBanus TekcToB. [IpaBuna Habopa Tekcra. PenaktupoBaHue Tekcra.
CpoiictBa cumBoisioB. pudt. Tunsl mpudtoB (pyOieHble, ¢ 3acedykamu,
MoHomrpuHHbIe). [TonykupHOoe u KypcuBHOE HauepTanue. CBOMCTBa a03aleB:
rpaHuLIbl, a03allHBIA OTCTYII, UHTEPBaJI, BbIpaBHUBaHUE. [lapaMeTpbl cTpaHUIIb.
CrunieBoe opMaTUpOBaHUE.

CtpykTypupoBaHue HHQOpMaUMKU C TOMOIIBIO CIHUCKOB U  TaOJuL.
MHoroypoBHeBbI€ CITUCKH. [[oOaBieHre TaOnuI] B TEKCTOBBIE TOKYMEHTHI.
BceraBka n3o0paxeHuil B TEKCTOBbIE JOKyMEHThl. OOTeKaHUE H300pakeHHI
TEKCTOM. BKitoueHue B TEKCTOBBINM JOKYMEHT Auarpamm, GopmyJ, HyMepaluuu
CTpaHHII, KOJJOHTUTYJIOB, CCBUIOK U IPYTUX 3JIEMEHTOB

4.2

PactpoBebie pucynku. Mcnonp3zoBanue rpadudecKkux MPUMUTHBOB.

Omnepanuu peakTupoBaHus rpadguueckux 00bEKTOB, B TOM YUCie IMUGPOBBIX
dbotorpaduii: mamMeHeHue paszMepa, oOpeska, MOBOPOT, OTpakeHue, padora
c obnactsiMu (BBIJIETICHUE, KOTTMPOBAHUE, 3aJIMBKA [IBETOM), KOPPEKIIUA 1IBETA,
SPKOCTH U KOHTPACTHOCTH.

Bektopnas rpaduka. Co3gaHue BEKTOPHBIX PHUCYHKOB BCTPOCHHBIMU
CpEICTBaMHM TEKCTOBOTO IMPOIECCOpa WIIM IPYTUX MporpaMM (TIPHIIOKCHHH ).
JloGaBiieHE€ BEKTOPHBIX PUCYHKOB B JOKyMEHTBI

43

[ToaroroBka My IbTUMEIUUHBIX TIpe3eHTanuid. Crnaiin. JloOaBieHue Ha ciaiija
TeKCcTa 1 n3o0paxeHuii. Pabora ¢ HECKOJIBKUMHM ClTaiiIaMHu.
JloGaBneHue Ha ciaij] ayJMOBU3yJIbHBIX IAHHBIX. AHUMAIM. [ UnepcChlIKu

4.4

Tumnbl gaHHBIX B sYeHKax OJEKTpOHHOW Tabmuubl. PenaktupoBaHue
u hopmatupoBanue Tabaurl. BerpoeHHble PyHKITMM 1)1 MOMCKAa MaKCUMyMa,
MUHHAMYMa, CyMMBbI U cpenHero apudmerndeckoro. COpTUpPOBKa JaHHBIX B
BBIJICJIEHHOM Jauana3one. [locTpoeHue nuarpamMm (rUCTOTpaMma, Kpyronas
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JauarpamMma, TodedHas 1uarpaMmma). Beioop THma quarpaMmebl.
[IpeoOpazoBanue Gopmyn npu konupoBanun. OTHOCUTETbHAS, a0COIOTHAS
Y CMEIIaHHAs aJipecarus

4.5

Y cnoBHBIC BRIYUCIICHHS B 3JIEKTPOHHBIX Tabimiax. CyMMHUPOBAHUE U MTOCYET
3HAYCHUN, OTBEYAIOIINX 3aJaHHOMY yciioBui0. O6paboTka Oombmnx HAOOPOB
JTaHHBIX. YHCIIEHHOE MOJISTTMPOBAHNE B DJICKTPOHHBIX TaOIUIIaX
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