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MNOACHUTEJIBHASA 3AIINCKA

[Tporpamma mo uH(POpPMATHKE HA YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHus COCTaBlIeHA HA
OCHOBe TpeOOBaHMI K pe3yibTaTaM OCBOCHHUS OCHOBHOW 00pa3oBaTelIbHON MpOrpamMmbl
OCHOBHOro obmero ob6pazoBanus, npeactaBieHHbBIX B @I'OC OOO, a Ttaxxke denepalbHON
paboueit mporpamMmbl BOCIIUTAHHUSL.

[Tporpamma o uHpopMaTHKe AaET MPEACTABICHUE O LENIX, OOIIEH CTpaTerui 00y4eHus,
BOCIIMUTAHUS W PAa3BUTHS OOyYaromMXcs cpelacTBaMu HHGOpMaTUKM Ha 0a30BOM YpPOBHE,
yCTaHaBIMBaeT  O0s3aTeNbHOE  MPEAMETHOE  COJAEp)KaHHEe,  MpeAycCMaTpUBAaeT  €ro
CTPYKTYPUPOBAHUE I10 pa3aeiaM U TeMaM.

[Iporpamma 1o wuH(pOpPMATHKE OINpeneNseT KOJIMYECTBEHHbIE M KayeCTBEHHBIC
XapaKTepUCTUKU Y4eOHOro marepuana g KakJIOro roja HU3y4eHHUs, B TOM 4YHCIE s
COJIEP)KATEIbHOTO HAMOJHEHHUs] PAa3sHOro BUJA KOHTPOJsl (IMPOMEXYTOYHOW —aTrTecTaluu
00y4arouxcsi, BCEpOCCUUCKUX IPOBEPOUYHBIX padOT, rOCYAapCTBEHHOM UTOTOBOM aTTECTallUH).

[Tporpamma 1o MHGOPMATUKE SBISETCS OCHOBOM IS COCTABJICHUS aBTOPCKHX YUeOHBIX
MPOrpaMM, TEMAaTUYECKOTO IIIAHUPOBAHUS Kypca yUUTEIEM.

[ensimu n3ydyeHuss ”HPOPMATUKU HA YPOBHE OCHOBHOTO 00111ero 00pa3oBaHuUsl SIBISIOTCS:

dbopMUpOBaHHE OCHOB MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKM HMH(DOPMATHKH, JOCTH)KEHUSM  HAYYHO-TEXHMYECKOTO Tporpecca M
OOIIECTBEHHOM MPAKTHKH, 38 CYET Pa3BUTHUS NPEACTABICHUI 00 HH(pOpMAIK KaK O BaKHEHIIIEM
CTpaTEermueckoM pecypce pa3BUTUS JMYHOCTH, TOCYJapcTBa, OOIIECTBA, MOHUMAHHUS POIU
MH(OPMALIMOHHBIX MPOLIECCOB, MHPOPMAIIMOHHBIX PECYPCOB U MH(GOPMAIIMOHHBIX TEXHOJIOTUHN B
ycnoBuax mudppoBoit TpaHchopMaIi MHOTHX Cep KU3HU COBPEMEHHOTO O0IIIECTBa;

o0ecrieueHre yCJIOBUM, CIOCOOCTBYIOIUX PAa3BUTHIO aITOPUTMUYECKOTO MBIIUIEHUS Kak
HEOOXOUMOT0 YCIIOBUSI TPO(HECCHOHATFHONU NEATENIbHOCTH B COBPEMEHHOM HH(POPMAIMOHHOM
o01iecTBe, MPeaNnoaraero CnocoOHOCTh 00ydYarolerocs pa3ouBaTh CIIOKHBIE 3a7aydl Ha
Ooiee TPOCTBIE TOJ337ayl, CPaBHUBATH HOBBIE 33aJaud C 3aJayaMH, DPEHICHHBIMU paHee,
OTIPEeNeNATh MIATH JUIS JOCTIKEHHS Pe3yiibTaTa U TaK Jlajiee;

dopMHpoBaHHE M DPA3BUTHE KOMIIETEHLUH OOydYaroUIMXCs B OO0JACTH HUCHOJIb30BAaHUS
UH(POPMALIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOIUH, B TOM YHCIIe 3HAHWH, YMEHUN U HaBBIKOB
paboTel ¢ wmH(pOpMaIHel, MPOrpaMMHUPOBAHUS, KOMMYHUKAIMM B COBPEMEHHBIX ITH(PPOBBIX
cpenax B yCJIOBHIX oOecrieueHus] HHHOPMAITMOHHON 0€30MaCHOCTH JIMYHOCTH 00y4YaroIIerocs;

BOCIIUTaHHE OTBETCTBEHHOI'O M M30MPATENHbHOIO OTHOIIEHHS K MHPOPMALUU C yUETOM
IPaBOBBIX M JITHYECKHX AacClEeKTOB €€ paclpOoCTpaHEHMs, CTPEMIICHHS K MPOJODKEHUIO
oOpa3oBaHusl B 00JacTH MH(MOPMAIMOHHBIX TEXHOJOTMHA W CO3HMIATENBHON AEATEIBHOCTH C
NPUMEHEHHEM CPEICTB MHPOPMAIMOHHBIX TEXHOJIOTHHA.

HNHdopmaTrka B OCHOBHOM 00111eM 00pa30BaHUU OTpaXaer:

CYIIHOCTh HH(OPMATHKH KaKk HAay4YHOW IMCLUMIUIMHBI, HW3y4arolled 3aKOHOMEPHOCTH
NPOTEKaHWS W BO3MOXKHOCTH AaBTOMATH3alMM WH(POPMAIMOHHBIX TPOIECCOB B Pa3IHYHBIX
cucTeMax;

OCHOBHBIE 00JaCTH NpPHUMEHEHHs WH(POPMATHKH, MpPEXae BCero HHGOPMAIIMOHHBIC
TEXHOJIOTUH, YIIPaBJIEHHE U COLUANIBHYIO cdepy;

MEXIUCIUTUTMHAPHBIA XapakTep HHPOPMATHKU ¥ HHPOPMAIIMOHHOH IS TETHHOCTH.

N3yuenne wHQOPMAaTHKK OKa3bIBa€T CYIIECTBEHHOE BIMSHUE Ha (OPMHPOBAHUE
MHUPOBO33pEHUsT 00YUarOIIErocs, ero >KM3HEHHYI0 MO3ULHUIO, 3aKJIa/IbIBAET OCHOBBI MOHUMAHUS
OPUHIUIOB (YHKIMOHUPOBAHUS U HCIIOJIb30BaHUS HWH(POPMALMOHHBIX TEXHOJOTUH Kak



HEOOXOAMMOTO HMHCTPYMEHTA TMPAKTHYECKH JIIOO0N NEeATeTbHOCTH M OJHOTO W3 HaumoOoJee
3HAYMMBIX TEXHOJOTMUYECKHX JOCTHKEHHUH COBPEMEHHOM LMBUIM3ALMU. MHOTHE MpeIMETHbIE
3HAHUS U CIIOCOOBI JIEATETBHOCTH, OCBOCHHBIE OOYYAIOUMMHUCS MPU U3YYEHUH WH(POPMATHUKH,
HaXOJAT NPUMEHEHHE KaK B paMKax oOpa3oBaTeNbHOro Mpoliecca MPH HU3YUYEHUU APYTUX
IpeIMETHBIX 00JacTel, Tak U B MHBIX KU3HEHHBIX CUTYAIUSX, CTAHOBSTCS 3HAYUMBIMU JIs
dopMHpOBaHUS  KAadyeCTB JUYHOCTH, TO €CTb OPHEHTUPOBAHBl Ha (OPMHpPOBAHUE
METAaINpeIMETHBIX U TUYHOCTHBIX PE3YIbTATOB O0yUEHUSI.

OcHoBHble 3amaun  yueOHoro mnpeamera «Hudpopmatuka» — chopmupoBaTh Yy
o0ydJaronuxcs:

NOHMMaHWE TPHUHIMIIOB YCTPOHCTBA M (YHKIMOHHUPOBAHUS OOBEKTOB IM(PPOBOTro
OKpY)KEHHsI, TPEACTaBICHUA OO0 HCTOPHMHM M TEHACHIMIX pa3BUTUS HMH(POPMATHKH MEpUoja
nrdpoBoit TpaHchopMaluu COBPEMEHHOTO 00IIIECTBA;

3HAHUS, YMEHUS U HAaBBIKU IPaMOTHON MOCTAaHOBKHU 3a/1a4, BOSHUKAIOIINX B MPAKTHYECKON
NESITeIbHOCTH, /IS UX PEIICHHS C MOMOIIBI0 HH()OPMAIIMOHHBIX TEXHOJIOTUH, YMEHHUS U HABBIKH
(opManTM30BaHHOTO OMMCAHUS ITOCTABJICHHBIX 33/1a4;

0a3oBbIe 3HAHUS 00 HHPOPMAILIMIOHHOM MOJIEJIHUPOBAHUH, B TOM YHCIIE O MAaTEMaTHUYECKOM
MOJIeJTUPOBAHUH;

3HaHUE OCHOBHBIX AJTOPUTMHUYECKUX CTPYKTYp M yMEHHE NPUMEHSTH STH 3HAHHS IS
MOCTPOCHHS AITOPUTMOB PEIICHUS 32/1a4 110 UX MAaTEeMaTHIECKUM MOJIEIISIM;

YMEHHSI M HABBIKM COCTaBIICHHUS IMPOCTHIX MPOTPaMM IO MOCTPOCHHOMY alrOPUTMY Ha
OJIHOM M3 SI3bIKOB MPOTPaAaMMHPOBAHUS BBICOKOTO YPOBHSI,

YMEHUSI W HaBBIKK 3()PEKTHBHOTO HCIOIH30BAHUS OCHOBHBIX THIIOB NPUKIIAJHBIX
nporpaMm (MpUIIOKEHU) 00IIero Ha3HaYeHUs] 1 UHPOPMAIIMOHHBIX CUCTEM JIJISl PEIICHUS C UX
MOMOIIbI0 MPAKTHUUECKUX 3aJay, BiaJeHUEe 0a30BBIMM HOpPMaMHM HWH(OPMAIIMOHHOW ATHKU U
paBa, OCHOBaMHU WH(GOPMaIlMOHHON OE€30MaCHOCTH;

YMEHHE TPAaMOTHO HMHTEPIIPETUPOBATh PE3YNbTAThl PEIICHHsS] MPAKTUYECKUX 3a1ad C
MOMOIIBI0  WH(GOPMAIIMOHHBIX  TEXHOJIOTHH, TPHUMEHSATh TIOJyYeHHBIE pE3ylbTaThl B
MPAKTUYECKOH JeITeIbHOCTH.

Ilenu u 3amauu u3ydyeHHs: UHPOPMATUKUH HAa YPOBHE OCHOBHOTO OOILIEro oOpa3oBaHUS
OTIPENIENIIOT CTPYKTYPY OCHOBHOTO COJIEpXKaHHS Y4eOHOTO MpeaMeTa B BHUJE CIETYIONINX
YETBIPEX TEMATUUYECKUX PA3IEIIOB:

1upoBasi (PaMOTHOCTE;

TEOpPETUYECKHE OCHOBBI HHPOPMATUKH;

QITOPUTMBI U TIPOTPAMMHUPOBAHHE;

WH(POPMAIMOHHBIE TEXHOJIOTHH.

Ha usydenne mndopmatuku Ha 6a30BoM ypoBHe oTBoautTcs 102 uaca: B 7 kiacce — 34
yaca (1 gac B Henenmo), B 8 knacce — 34 gaca (1 gac B Henmeno), B 9 knacce — 34 gaca (1 gyac B
HEJIEIIO).



COJAEP)KAHUE OBYYEHUA
7 KUIIACC

HudpoBasi rpaMOTHOCTH

Komnblorep — yHnBepcaJabHOe YCTPOHCTBO 00pa0d0TKH JaHHBIX

Kommprorep — yHUBEpCalbHOE BBIUYMCIUTEIBHOE YCTPOHCTBO, paboTaromiee 10
nporpaMMe. THIBI KOMIIBIOTEPOB: IEPCOHAIBHBIE KOMIIBIOTEPHI, BCTPOECHHBIE KOMIIBIOTEPSI,
CYIIEepKOMIbIOTEPEl. MOOUIIbHBIE YCTPOUCTBA.

OcHOBHBIE KOMIIOHEHTBI KOMIIBIOTEpa M MX HasHaudeHue. [Ipomeccop. OneparuBHas u
JOJITOBpEMEHHAsI TaMsITh. Y CTPONCTBA BBOJAA U BbIBOAA. CEHCOPHBIN BBOJ, TaTYMKH MOOMIIBHBIX
YCTPOMCTB, CPEACTBA OMOMETPUUECKOH ayTeHTU(DHKAIHH.

Hcropus pa3BUTHA KOMIBIOTEPOB U IporpaMMmHoro obecrnedenus. IlokoneHus
KOMIIBIOTEpOB. COBPEMEHHBIE TCHICHIIUU Pa3BUTHsI KOMIIBIOTEPOB. CyNEepKOMIIbIOTEPHI.

[TapanienbHble BBIYUCICHUS.

Ilepconanbubiii koMmnbioTep. llporeccop M ero xapakTepucTHKH (TakToBask 4acToTa,
paspsaaHocTh). OnepaTuBHas naMATh. JloJroBpeMeHHast naMsaTh. Y CTpOHCTBa BBOJA U BBIBOAA.
OOBEM XpaHUMBIX JAHHBIX (ONEpaTHUBHAS IMaMATh KOMIbIOTEpA, >KECTKUN U TBEPAOTEIbHBIN
JIMICK, TOCTOSTHHASI TAMATh CMapT(OHA) U CKOPOCTH JOCTYIIA IJIsl Pa3IMYHBIX BUIOB HOCHTEIICH.

TexHHKa 0€30NIaCHOCTH | MpaBuiIa pabOThI HA KOMITHIOTEPE.

IIporpammbl U JaHHBbIE

[TIporpammHoe oOecrneueHne kommbroTepa. llpukianHoe mnporpaMMHoe obOecredeHue.
CucremHoe nporpammHoe obecrneueHue. CucreMbl nporpammupoBanus. [IpaBoBas oxpaHa
IporpaMM U JaHHbIX. becruiatHble M yclioBHO-OecruiatHble mnporpammbl. CBoOOgHOE
porpaMMHoOe oOecrieueHue.

@aiinsl 1 nanku (katanoru). ITpunnunsl noctpoenus ¢ainoBeix cuctem. [lomHoe ums
daiina (manku). Ilyte x aitny (manke). PabGora ¢ ¢aiimamMu u KarajgoramMu CpeCcTBaMu
OTIEpPaAIlMOHHOM CHCTEMBI: CO3/IJaHUE, KOTTIUPOBAaHUE, IEpEMELIEHNE, IEPEUMEHOBAHUE U YAalleHUE
¢aitnoB n manok (karanoroB). Tumbl ¢aiinoB. CpoiicTBa (aiinoB. XapakTepHble pa3Mepbl
(bailnoB pa3NIUYHBIX TUIOB (CTPAHUIA TEKCTa, SJIEKTPOHHAs KHUra, (oTorpadus, 3anmch MecHHU,
BUJICOKJIUI, TOJHOMETPaKHbI (QuibM). ApxuBanus AaHHbIX. lcrosib3oBaHHE MpOrpaMM-
apxuaropoB. Daiinossiit MeHemxkep. [lonck dailioB cpeacTBaMu ONEpallMOHHON CUCTEMBI.

KomnproTepHble BUPYCHI U ApyTHe BPEAOHOCHBIE IpOrpaMMsbl. IIporpammel nms 3amuTsl
OT BUPYCOB.

KomnblorepHbie ceTn

OO0benuHenue KommbioTepoB B ceTb. Cerh WHTepuer. BeO-cTpanuiia, BeO-caidT.
CrpykTypa aapecoB BeO-pecypcoB. bpaysep. Ilouckosbie cucremsl. [lonck mHpopmanuu mo
KJIIOYEBBIM CJIOBaM M N0 u300pakeHuto. JlocToBepHOCTh HH(POPMAIIUH, IOJYYECHHOH u3
WNHTrepHerTa.

CoBpeMeHHbIE CEpBUCHI HHTEPHET-KOMMYHHUKAIUH.

CereBoii 3TUKET, 0a30Bble HOPMBI MH()OPMAIIMOHHOW 3TUKM M MpaBa Npu padoTe B
Wutepnere. Ctpaterun 6e3omnacHoro noseaeHus B lurepHere.

TeopeTnueckne 0ocHOBbI MHPOPMATHKHU

HNudpopmanus u uHGOPMALHOHHBIE NTPOLECCHI

WNudopmanus — 01HO U3 OCHOBHBIX OHATHI COBPEMEHHOM HayKH.



Nupopmanns Kak CBEJEHMs, NpPEJHA3HAYCHHbIE [UIS BOCIPUATHS UYECIOBEKOM, U
uHpopMalus KaK JaHHbIe, KOTOPhIE MOTYT ObITh 00paboTaHbl aBTOMAaTH3UPOBAHHOM CUCTEMOIA.

JMCKpeTHOCTh JaHHBIX. BO3MOXHOCTD ONMUCAHUSI HEMPEPHIBHBIX O0BEKTOB U MPOIECCOB C
HOMOILBIO JUCKPETHBIX JAHHBIX.

HHdpopMannoHHbIe POLECCHl — MPOLIECCHI, CBSI3aHHbIE C XpPaHEHUEM, IPeoOpa30BaHUEM U
nepenaden JaHHbIX.

IIpeacraBaenne nHpopmMauun

CumBon. Andaut. MomHocts andaButa. PazHooOpaszue s3bIKOB U ali()aBUTOB.
EcrectBenHble U (opManbHble s3bIKH. AJ(AaBUT TEKCTOB Ha PYCCKOM s3bIKe. JIBOMYHBII
andasut. KonmaecTBo BCEBO3MOKHBIX CIIOB (KOAOBBIX KOMOWHAIWIA) (PMKCUPOBAHHOMN JIJIMHBI B
nBouyHoM andasure. I[IpeoOpazoBanme mo0oro andasura k gBOMYHOMY. KommdecTBo
pa3IMYHbIX CJIOB (PUKCUPOBAHHON JUIMHBI B ajipaBUTE ONpPEEIEHHON MOIITHOCTH.

KonupoBanue cumMBOJIOB OJHOro andaBUTa C IOMOIIBIO KOAOBBIX CJIOB B JIPYroM
andasuTe, KOJOBas TAOJINIIA, IEKOUPOBAHUE.

JBonunbiii xon. IlpencraBieHue NaHHBIX B KOMIIBIOTEpE KaK TEKCTOB B JBOMYHOM
andasure.

NudpopmannoHHbiii 00bEM JaHHBIX. bUT — MHHHMManbHas e€QUHMIA KOJIMYECTBA
uHPOpPMALUK — IBOMYHBIA pa3psan. EnuHunbl m3mepenns nHOOPMAIMOHHOTO 00bEMa TaHHBIX.
but, OaiiT, knimobaiiT, MerabaiT, rurabaiT.

CkopocTb nepeauu JaHHbIX. EAMHUIBI CKOPOCTH Nepejauu 1aHHbIX.

KomupoBanue texcroB. PaBHOMepHBI koa. HepaBHomepHbiii koa. Komupoka ASCII.
BocemubuTabie KOmupoBku. [lonstie o konupokax UNICODE. JlekoaupoBanue cooOIieHuit ¢
UCTIOJIF30BaHUEM PABHOMEPHOTO U HEpaBHOMEpPHOTO Koaa. MHpopManmoHHblil 00bEM TEKCTA.

Hckaxxenue nHdopMauy npu nepeaaye.

OOmee mnpexncraBieHue O LU(POBOM MPEACTABICHUU ayAMOBU3YAIbHBIX M JPYIHX
HETPEPHIBHBIX JAHHBIX.

KomupoBanue mnBera. llseroBeie momemu. Mogens RGB. ['myOmHa KomupoBaHWMS.
ITamutpa.

PactpoBoe 1  BekTOpHOe mpencTaBieHue  u3oOpaxeHuit. Ilukcenb.  Ouenka
MH(OPMaLMOHHOTO 00BEMA rpapuecKuX JAHHBIX I PACTPOBOTO N300payKeHUS.

KonupoBanue 3Byka. PaspsaHocTs 1 9acTora 3anvcu. KomndecTBo KaHAJIOB 3aIHCH.

OrneHka KOJIMYECTBEHHBIX IApaMETPOB, CBSA3aHHBIX C TNPEACTABICHUEM U XpaHEHUEM
3BYKOBBIX (paiijIoB.

NHpopmManoOHHBIE TEXHOJIO0THH

TexcToBbIE TOKYMEHTBI

TekcToBble JOKYMEHTHI M MX CTPYKTYPHbIE 3JI€MEHTHI (CTpaHMIa, ab3all, CTpOKa, CJIOBO,
CUMBOII).

TeKCTOBBI MPOIIECCOpP — HMHCTPYMEHT CO3JaHWs, PENAKTUPOBAaHHUS M (OPMATHPOBAHUS
tekcToB. [lpaBuna HabGopa Tekcra. PemaktupoBanue Tekcra. CoiictBa cuMmBojioB. Ilpudr.
Tunbl mpudToB (pydneHble, C 3aceykamMy, MOHOMIMpHHHBIE). [lomyXupHOE M KypCHBHOE
Hauepranue. CBoiicTBa a03aleB: TpaHMIbI, a03alHbBIA OTCTYI, HMHTEPBaj, BbIpaBHUBAHMUE.
[Tapametpsl cTpanuipl. CTuiieBoe popmMaTupoBaHHE.

CrpykTypupoBanue HHGOPMAIMH C TOMOIIBIO CIHCKOB M TaOIUIl. MHOTOypOBHEBBIE
cnucku. JlobaBneHue TabnuIl B TEKCTOBBIE TOKYMEHTHI.



BcraBka m300pakeHWd B TEKCTOBBIE JTOKYMEHTHI. OOTeKaHHE H300paKEHUU TEKCTOM.
BrxiroueHre B TEKCTOBBIM JOKYMEHT Auarpamm, (popmys, HyMepaluu CTPaHUIl, KOJIOHTHTYJIOB,
CCBUIOK U JPYTUX 3JIEMEHTOB.

IIpoBepka npaBonucanus. PaccranoBka nepeHocoB. ['010coBoi BBOJ TekcTa. ONTHYECKOE
pacno3HaBanue Tekcra. KommbrorepHblil nepeBoa. Mcnons3oBanue cepBucoB MHTepHera s
00paboTKH TEKCTA.

KoMmnblorepuas rpagpuka

3HaKOMCTBO ¢ TpaduuecKUMH penakropamu. PactpoBbie pucyHku. lcnonb3oBaHue
rpaduuecKux MPUMHUTUBOB.

Onepanuu  pegakTUPOBaHUS TpadUUecKUX OOBEKTOB, B TOM HYHCIE IHPPOBBIX
dororpaduii: M3MEHEHHE pa3Mmepa, OOpe3Ka, MOBOPOT, OTpakeHHWe, pabora ¢ obJacCTIMH
(BBIICIIEHUE, KOTTMPOBAHKE, 3aJIUBKA LIBETOM), KOPPEKILIUS LIBETA, IPKOCTU U KOHTPACTHOCTH.

Bektopnast rpaduxa. Co3naHue BEKTOPHBIX PHUCYHKOB BCTPOCHHBIMH CpPEICTBaMU
TEKCTOBOT'O TPOLECCOpa WM JPYyrux mporpamm (mpuiiokeHuit). JlobaBieHue BEKTOPHBIX
PUCYHKOB B IOKYMEHTHI.

MyJsbTHMeIMHbIE TPe3eHTANT

[TonroroBka MynabTUMEIUWHBIX mpe3eHTanuil. Cnaia. JloOGaBieHue Ha ciaiiy Tekcra U
n3o0paxxenuil. Pabora ¢ HECKOIBKUMHU CIIaliIaMU.

JobaBiienne Ha ciaiij] ayIMOBU3YyaIbHBIX TAHHBIX. AHUMAIHS. [ UIIepCChUIKY.

8 KVIACC

Teopernueckne 0CHOBbI HHPOPMATHKHU

Cucrembl cuncjieHust

Heno3uumonHele M NO3UIMOHHBIE CUCTeMBbl cuucieHus. Andasutr. OcHoBaHuE.
Pa3pépuyras ¢gopma 3anucu umcna. IlepeBoa B AECATUUHYIO CHCTEMY YHCEN, 3alMCaHHBIX B
JIPYTUX CUCTEMAaX CUUCIIEHHUS.

Pumckas cucrema cunciaeHusl.

JlBonuHas cucrema cumcieHus. IlepeBony meneix umcen B mpenenax or 0 mo 1024 B
JBOMYHYIO CHCTEMYy cuucieHusd. BocbmepuuHas cucrema cuucieHus. llepeson uyncen wus
BOCBMEPUYHON CUCTEMBI B IBOMYHYIO U JECITUUHYIO cUcTeMbl U oOpatHo. lllectHanuaTepruyunas
cuctema cuuciaeHus. IlepeBon uumcen U3 IIECTHAALATEPUYHON CUCTEMBI B JBOMYHYIO,
BOCBMEPHUYHYIO U JIECATHUHYIO CUCTEMBI U OOPATHO.

Apudmerndeckue onepay B JBOUYHON CUCTEME CUNCIIEHUS.

DJIeMeHTbl MaTeMATH4YeCKOl JTIOTUKH

Jlormueckue BbICKa3biBaHMs. Jlormdyeckue 3HA4E€HHs BBICKA3bIBAHUNA. ODJIEMEHTApHBIE U
COCTaBHBIE BbICKa3blBaHMA. Jlornmueckue omnepauuu: «» (KOHBIOHKIMS, JIOTHUECKOE
YMHOXXEHUE), «MIN» (AU3BIOHKINA, JIOTHYECKOE CI0KEHHUE), «HE» (JIOTUYEeCKOe OTPHIIAHHUE).
[Tpuopurer norudeckux omnepanuii. OnpenenaeHre HCTUHHOCTH COCTABHOTO BbICKA3bIBAHUS, €CIIU
M3BECTHBI 3HAaYEHMsI ICTUHHOCTH BXOJSIIMX B HETO JIEMEHTAapHBIX BbICKa3bIBaHMi. Jlornyeckue
BelpakeHUs. [IpaBmiia 3amucu Jornyeckux BblpaskeHHH. [locTpoeHue TaOIUIl MCTHMHHOCTH
JIOTUYECKUX BBIPAKEHUM.

Jloruueckue 31eMeHThl. 3HAKOMCTBO C JIOTUYECKUMHU OCHOBaMHU KOMIIBIOTEPA.

AJITOPUTMBI M IPOrPAaMMHUPOBAHHE

HcnonnuTesyn 1 aJIrOPUTMBI. AJITOPUTMHYECKHE KOHCTPYKIIUH



[Toustue anroputma. MCHOJHUTENM adrOpuTMOB. AJITOPUTM Kak IJIaH YIpPaBICHHS
UCIIOJTHUTEIIEM.

CaotictBa anroputma. CrocoObl 3amUCH anroputMa (CIOBECHBIM, B BHE OJOK-CXEMBI,
nporpamma).

AJroput™MuuYecKue KOHCTpYKUMH. KOHCTpykuus «ciemnoBaHue». JIMHEHMHBIA alropuTMm.
OrpaHu4eHHOCTh JIMHEHHBIX AJITOPUTMOB: HEBO3MOYKHOCTb IPEAYCMOTPETh 3aBUCHUMOCTh
[I0CJIEI0BATEIbHOCTH BBIIIOJIHIEMbIX JEHCTBUI OT MCXOAHBIX JAHHbIX.

KoHcTpyKiusi «BeTBlIeHUE»: MOJIHAS U HeroyHas (GopMbl. BolloHEeHUE U HEBBIOIHEHNE
yclioBuUs (MICTUHHOCTD U JIOXKHOCTD BbICKa3bIBaHUs). [IpocThie u cocTaBHbIE YCIOBHSL.

KoHCTpyKIIUsl «IOBTOPEHMS»: LMKIBI C 3aJaHHBIM YHCJIOM IOBTOPEHUMH, C YCIOBUEM
BBIIIOJIHEHMS], C IEPEMEHHOM LIUKJIA.

Pa3zpaborka mnst GpopMabHOTO HCIOJIHUTENS alrOpUTMa, MPUBOMSAIIETO K TpeOdyemMomy
pe3ynbTaTy NpU KOHKPETHBIX HCXOAHBIX JaHHBIX. Pa3paboTka HECIOKHBIX aJrOPUTMOB C
UCTIOJIb30BAaHUEM ITUKJIOB M BETBICHUH Ui yHpaBieHHS (OPMATbHBIMU HCIOTHUTEISIMH,
TakuMu Kak PoOor, UYepemnamka, UepTé&xHuk. BrIolHEHHWE alTOPUTMOB BPYYHYHO H Ha
KoMmmbroTepe. CHHTaKCHUECKUE U JIoThuecKkue omuoku. OTKa3bl.

SI3BIK MPOrpaMMHUPOBAHUSA

S3pik  mporpammupoBanus  (Python, C++, Tlackans, Java, C#, IllkonbHbli
AnropurMuyeckuil S3bIK).

CucreMa nporpaMMHUpPOBaHUs: PEIAKTOP TEKCTa MPOrpaMM, TPAHCIATOP, OTIATUHUK.

[lepemenHas: turm, umsi, 3HaueHue. Llenple, BelecTBEeHHbIE U CUMBOJIbHBIE IEPEMEHHBIE.

Omnepatop mnpucBauBaHus. ApPHU(PMETUYECKHE BBIPAKECHUS U TOPSIOK HX BBIYHCIICHHUS.
Onepanuy ¢ 1eNbIMU YUCIIaMU: LEI0YUCIEHHOE JEJIEHNE, OCTATOK OT JEJICHHUS.

Bersnenus. CocraBHble YCIOBHS (3aMHCh JIOTUYECKUX BBIPAKEHUN HA U3y4aeMOM SI3bIKE
nporpaMMupoBanus). Haxoxienue MUHUMyMa U MakKCUMyMa U3 JIBYX, TPEX M YETHIPEX UHCEI.
Pemenue kBagpaTHOro ypaBHEHMsI, UMEIOLIETO BEIIECTBEHHbIE KOPHHU.

Jlnanorosast oTJIaJjka MporpaMm: MOIIAroBO€ BBINOJIHEHHE, POCMOTp 3HAYEHUN BEJIMYMH,
OTJIaJI0YHBIN BBIBOJI, BEIOOP TOUKH OCTAHOBA.

[Tukn ¢ ycnoBueM. Anroput™ EBkiuaa 11 Haxox1eHUs] HAaUOOJbIIEro o0IIero AeauTens
JBYX HaTypaJIbHbIX 4Hcell. Paz0ueHue 3anucu HaTypajJbHOTO YMCia B NMO3ULIMOHHON CHCTEME C
OCHOBaHHEM, MEHbIIUM WX paBHbIM 10, Ha OTAEIbHBIE TUPHI.

[Tuks ¢ nepeMeHHOW. AITOPUTMBI IPOBEPKH JAEIUMOCTH OJHOIO LIEJIOT0 YKciia Ha APYTroe,
IIPOBEPKU HATYPAJIbHOI'O YMCIIA HA TIPOCTOTY.

OOpaboTka  CHUMBOJBHBIX  JaHHBIX. CHMBOJIBHBIE  (CTPOKOBBIE)  IIE€PEMEHHBIE.
[TocumBonbHas oOpaboTka crpok. Iloacuér wacTOThl TOSABIEHUS CHUMBOJA B  CTpPOKE.
Bcerpoennbie pyHKIMM 171 00pabOTKU CTPOK.

AHaJIM3 aIrOPUTMOB

Omnpenenenre BO3MOXKHBIX pPE3YyJIbTaTOB pabOThl ajiropuTMa MpU JaHHOM MHOXKECTBE
BXOJIHBIX JAHHBIX, ONpEAENIEHUE BO3MOXKHBIX BXOJHBIX JAHHBIX, HNPUBOISAMIMX K JaHHOMY
pe3yJbTaTy.

9 KJIACC

Hudposasi rpaMOTHOCTH
I'no6anbHas cetb UHTEepHeT U cTpaTernu 0e30MacHOro noBeieHUsl B Hel



['moGanbras cerb WutepHet. IP-agpeca y3ioB. CeTeBoe XpaHEHHE MaHHBIX. MeTombl
WHAUBUAYAILHOTO M KOJUIEKTUBHOTO pa3MelleHus: HoBoi nHdopmanuu B MHTEpHETE. Bonbiue
JaHHbIe (MHTEPHET-/IaHHbIC, B YACTHOCTH JIaHHBIE COIIMATIbHBIX CETEM).

[Tonsitne 06 nHPOpPMaTMOHHOHN 0€30MacHOCTH. YTPO3bl HHGOPMAITMOHHONW 0€30IaCHOCTH
npu pabore B IIO0AJIBHON CeTH M METOAbl MpoTuBojeiicTBus uM. I[IpaBuia Oe3omacHoit
ayreHTH(uKanuu. 3amuTta JaudHOW uWHPopmauumu B MHrepHere. besomacHble cTpareruu
nosenenus B Uurepnere. [IpenynpekaeHrne BOBIEUYEHHUS B JECTPYKTUBHBIE U KPUMHHAIILHBIC
(dhopMBI CeTEeBOM aKTUBHOCTH (KHOEPOYJIHUHT, (PUIIMHT U ApyTrHe GopMBI).

PaGora B uHGOpMALMOHHOM NMPOCTPAHCTBE

Bunsl pearenbHoctn B MHTEpHETE, MHTEPHET-CEPBHCHI: KOMMYHUKAIIMOHHBIE CEPBUCHI
(mouroBas cmyxk0a, BHIEO-KOH(EPEHI-CBA3b M JAPYrHe), CHpPAaBOYHBIC CIYXObl (KapTsl,
pacnucaHus U IPyrue), MOUCKOBBIE CIIYKObI, CITy>KObl OOHOBIIEHHUS! TPOrPAMMHOT0 OOecTieueHust
u gapyrue ciayxObl. CepBUCHl TOCyAapCTBEHHBIX ycayr. OOnauHble XpaHWIMIIA JIaHHBIX.
CpenctBa coBMECTHOU pa3pabOTKu JOKYMEHTOB (OHIaiH-0¢uchl). [Iporpammuoe obecrieueHue
Kak BeO-CepBUC: OHJIAWHOBBIE TEKCTOBBIE W TpaUUecKue pPEeIaKTOphl, CPeAbl pPa3paboOTKu
POrPaMM.

Teopernvyeckre 0CHOBbI HHPOPMATHKH

MopaeupoBanne Kak MeTO/ MO3HAHUS

Mogenb. 3amauu, pemiaeMble ¢ TMOMOIIBIO MojenupoBanus. Kiaccudukanum mopaene.
Martepuanbuble (HaTypHble) U uH(pOpMaLMOHHBIE MojeIH. HemnpepbiBHBIE U TUCKPETHBIE
monenu. Mmutanonnsie wmonenu. Wrpossie wmonenu. OrneHKa aJeKBaTHOCTH MOJAETHU
MOJIEIUPYEMOMY OOBEKTY M LIEISIM MOJICIIUPOBAHUSI.

Tabmuunbpie Moaenu. Tabnuma Kak IpeCTaBICHUE OTHOIICHHUS.

ba3bl gannbix. OTOOpP B Ta0IHIIE CTPOK, YIAOBIECTBOPSIONINX 33JAaHHOMY YCJIOBHUIO.

I'pad. Bepmna, pedpo, nytb. OpueHTHPOBAHHBIE U HEOPUEHTUPOBaHHbIE Tpadbl. JnuHa
(Bec) peOpa. Becomas wmarpumna rpada. QnmHa nytu Mexay BepmmHamu rpada. Ilomck
ONTUMaJIbHOTO NMyTH B rpade. HayanbHasg BepmmHa (MCTOYHUK) U KOHEUHAs BepIIMHA (CTOK) B
OpUEHTUPOBaHHOM Tpade. BpuncieHne KonuuecTBa MyTed B HAMPABICHHOM AallMKIMYECKOM
rpade.

Hepeo. Kopenb, BepmmnHa (y3en), JucCT, pebpo (myra) nepeBa. Beicota nepesa.
[Tonnepeso. IIpumeps! ucnonab3oBaHus AepeBbeB. Ilepebop BapaHTOB C MOMOIIBIO JIEpeBa.

[TonsTne MaremaTHyeckod Mojenu. 3ajayd, pelraeMble ¢ MOMOILIBI0 MaTEeMaTHYECKOTO
(KOMITBIOTEPHOT0) MoenupoBaHus. OTIMUNe MaTeMaTHYeCKOH MOJIENIM OT HAaTYpPHOH MOJAENH U
OT CJIOBECHOTO (JINTEpaTypHOT0) OMHUCaHUsI 00BEKTa.

Oranbl  KOMIBIOTEPHOTO  MOJEIHMPOBAaHUS:  IOCTAaHOBKA  3aJadd,  IOCTPOCHHE
MaTeMaTUYeCKOM  MOJenu, TMporpaMMHasi  peanu3alus, TECTHPOBaHHE, IPOBEJICHUE
KOMITbIOTEPHOT'0 3KCIIEPUMEHTA, aHAIIU3 €r0 Pe3yIbTaToOB, YTOUHEHHE MOJIEIH.

AJITOPUTMBI H MPOrPAMMHPOBAHHE

Pa3paboTka anropuTMoB M NPOrpamMm

PazOuenne 3amaun Ha mnon3agaud. CocTaBieHHE aITOPUTMOB M INPOTpaMM  C
WCIIONIb30BAaHNWEM BETBJICHHI, LHUKIOB W BCIIOMOTATENbHBIX AITOPUTMOB JJIsi YIIPABICHUS
ucroHuTeNeM POOOT MM IpYyrMMH HCIIONHUTESIMH, TaKMMHU Kak Yepemamika, YepTé&XHUK U
JPYTHMH.

Tabnuunple BenmuuuHbl (MaccuBbl). OmHOMepHbIe MaccuBbl. (CoCTaBleHHWE W OTJIaJKa
pOrpaMM, peaiu3yrIIUX THUIIOBBIE alTOPUTMBI 0OPaOOTKH OJJTHOMEPHBIX YHCIOBBIX MaCcCHBOB,
Ha OJHOM M3 s3bIKOB mporpammupoBanus (Python, C++, Ilackans, Java, C#, IlIkonbHbIit



AnropuTMuYecKHi  SI3BIK): 3alOJIHEHWE YHCIOBOTO MAacCHBa CIyYalHBIMH YHCIAMH, B
COOTBCTCTBHUHU C Q)OpMYJIOI\/’I N HyTéM BBOJA YUCCII, HAXOXJACHUC CYMMEI 3JICMCHTOB MaCCHUBa,
JUHEMHBIA TIOMCK 3aJaHHOTO 3HAY€HUs B MacCHBE, IMOACYET DSJIEMEHTOB MAacCHBa,
YIOBJETBOPSIONINX 33JaHHOMY YCJIOBHUIO, HAaXOKJIEHHE MHUHUMAIBHOTO (MaKCHMAaIbHOIO)
snemenTa maccuBa. COpTUPOBKa MacCUBa.

OO6paboTka TOTOKAa  JAHHBIX:  BBIYUCICHHE  KOJUYECTBA, CYMMBI,  CpEIHEro

apI/I(I)MeTI/I‘-IeCKOI‘O, MHUHHMAJIBHOTI'O n MaKCHUMAaJIbHOI'O 3Ha4YCHUA 3JIEMCHTOB
MOCJIEI0BATEIbHOCTH, YAOBIETBOPSIOLIUX 3a/IaHHOMY YCJIOBHIO.
Yupasienue

VYnpasnenue. Curnan. OOparnasi cBs3b. [lonmyduenue curHajgoB OT HU(POBBIX JATYMKOB
(kacaHusi, pacCTOSIHHS, CBETA, 3BYKa U JIpyroro). [IpuMeps! Hcmoib30BaHus IPUHLIKAIIA OOpAaTHON
CBSI3M B CHUCTEMax YIPaBJIEHUS TEXHUYECKUMH YCTPOMCTBAMHU C IOMOIIBIO JaTYMKOB, B TOM
yucie B pOOOTOTEXHUKE.

[Ipumepbl  pOOOTHM3MPOBAHHBIX  CHUCTEM (CHCTEMa  YIpAaBJICHUS JIBIKCHHEM B
TPAHCIOPTHOM CHCTEME, CBapOyHas JIMHUS aBTO3aBOJA, ABTOMATH3MPOBAHHOE YIPABICHHE
OTOIVICHHMEM JI0OMa, aBTOHOMHAsl CHUCTEMa YIpPaBJIEHUS TPAHCIIOPTHBIM CPEACTBOM M Jpyrue
CHUCTEMBI).

HNHpopManOHHBIE TEXHOJIOTHH

DJIeKTPOHHBbIE TAOTUIIBI

[TonsiTue 00 351eKTPOHHBIX TaOnuuax. THMBI JAHHBIX B sY€HKaX 3JIEKTPOHHOW TaOJIUIbI.
PenaktupoBanue u popmatupoBanue Tabnuiu. BerpoeHHble QyHKIMM U1 TOMCKa MAaKCUMYMa,
MUHHMYMa, CYMMBI W cpenHero apudmerndeckoro. COpTHpOBKa JaHHBIX B BBIICICHHOM
nuamazoHe. IlocTtpoenme muarpamMM —(THCTOTpaMMa, KpyroBas —JAMarpamMma, TOYeYHas
nuarpamma). Beibop tumna quarpamMmsl.

[TpeoOpa3zoBanue Gpopmy:n npu konupoBaHuu. OTHOCUTEIbHASL, AOCOJIIOTHAS M CMEIIAHHAS
azpecanusi.

VY cIioBHBIE BBIUMCIICHUS B DJIEKTPOHHBIX Tabnuax. CyMMHPOBaHUE U MOACYET 3HAUYCHHIH,
OTBEYAIOIIUX 3a7aHHOMY YycioBHioo. OOpaboTka OonpmIMX HAOOPOB JaHHBIX. YuCIEeHHOE
MO/JICIUPOBAHKE B AJIEKTPOHHBIX TAOIUIIAX.

HNudopmanuoHHbIe TEXHOJOTHH B COBPEMEHHOM 001eCTBe

Posb mH(pOpMAIIMOHHBIX TEXHOJIOTHH B Pa3BUTHH SKOHOMHKH MHpA, CTPAHbBI, PETHOHA.
OTKpbITBIE 00pa30BaTENbHbIE PECYPCHI.

[Tpodeccun, cBsa3aHHble C WHGPOPMATUKOM M HMHMOPMALMOHHBIMU TEXHOJOTUSMHU: BeO-
IU3aifHep, MPOTPaMMHUCT, Pa3padOTINK MOOWMIBHBIX TMPHIIOKEHHH, TECTHPOBIINK, apXUTEKTOP
IPOTPAMMHOTO O0eCTieueH s, CISIIMAIHCT 110 aHATHU3Y JaHHBIX, CHCTEMHBINA aJIMUHUCTPATOP.



IIVTAHUPYEMBIE PE3YJIbTATDI OCBOEHMUA ITPOI'PAMMBbI 11(0)
NH®OPMATHUKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUSA

Wzyuenve mHGOpMATHKKM HA YpOBHE OCHOBHOIO 00IIero oOpa3oBaHHs HAIpaBJICEHO Ha
JOCTHKEHHE OOYYaIOUUMUCS JIMYHOCTHBIX, METAllPeIMETHBIX U TPEAMETHBIX Pe3yJIbTaToOB
OCBOCHHS COJIEPKAHUS yUeOHOTO MpeIMeTa.

JIMYHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE pe3yNbTaThl MMEIOT HANpaBICHHOCTh HA pELIEHHE 3a/ad BOCHUTAHMS,
Pa3BUTHUSA U COLUATU3AIUHN 00YYAIOIINXCS CPECTBAMHU Y4EOHOT O IIpeaMeTa.

B pesynbrare u3ydeHus WHPOPMATHKH Ha YPOBHE OCHOBHOI'O OOIIEro OOpa3oBaHHS Yy
oOyuarormierocst Oynyt c()opMHUpPOBAHBI CIEIYIOIIUE TUYHOCTHBIE PE3YJIbTAThl B YACTH:

1) maTpruoTU4eCKOro BOCIIUTAHUSA:

[IEHHOCTHOE OTHOIIIEHUE K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHUUECKOMY U HAYYHOMY
HACJICUIO, TTOHUMAaHUE 3Ha4YeHUsT NHPOPMATUKU KaK HAyKH B KU3HHU COBPEMEHHOTO OOIIECTBa,
BJIQJICHUE JIOCTOBEPHOU MH(POPMAITUEH O MEPEIOBBIX MUPOBBIX U OTEYECTBEHHBIX JOCTHKCHUSIX
B o0Onactu MH(OPMATUKU U MH(POPMAIMOHHBIX TEXHOJIOTUM, 3aMHTEPECOBAHHOCTh B HAYYHBIX
3HaHUAX O HUGPOBOI TpaHCHOPMAIIUU COBPEMEHHOTO OOIIIECTBA;

2) TyXOBHO-HPaBCTBEHHOT0 BOCITUTAHUSI:

OpHEHTAIMS Ha MOpPAJIBHBIC IICHHOCTH U HOPMBI B CHUTYaIlUsX HPABCTBEHHOTO BHIOOpA,
TOTOBHOCTH OLIEHUBATh CBOE MOBEJICHUE M MOCTYIKHU, a TAK)KE MOBEICHUE U MOCTYIKU IPYTHX
JIOJE C TMO3MIMKM HPABCTBEHHBIX M IMPABOBBIX HOPM C Y4YETOM OCO3HAHHs TMOCIEICTBUN
MOCTYIIKOB, aKTHBHOE HEMIPHUITHE aCOIMAIILHBIX TIOCTYIKOB, B TOM uucie B UHTepHeTEe;

3) rpakIaHCKOr0 BOCIIUTAHMS:

MPEJICTABICHUE O COIMAIBHBIX HOpPMax M MpaBHJIAX MEXKIMYHOCTHBIX OTHOIICHUN B
KOJUJIEKTHBE, B TOM YHKCJIE€ B COLUAIBbHBIX COOOIIECTBAX, COOMIOCHHUE MTPaBUII OE30MacHOCTH, B
TOM YHCJIE€ HAaBBIKOB 0€30I1aCHOTO MOBEACHUS B HHTEPHET-CPEJIe, TOTOBHOCTh K pa3HOOOpa3HOU
COBMECTHOH JICATEIHLHOCTH TP BBHITIOJHCHUH YYEOHBIX, ITO3HABATEIBHBIX 3a/1a4, CO3JaHUU
YUEOHBIX TPOCKTOB, CTPEMJICHHE K B3aMMOIIOHUMAHHWIO M B3aMMOIIOMOIIU B IPOIECCE ITOH
yueOHOM 1eATeIbHOCTH, TOTOBHOCTh OIIEHHBATh CBOE MOBEECHUE U MOCTYIKH CBOUX TOBAapHIIEH
C TIO3UIIMM HPABCTBEHHBIX U MIPABOBBIX HOPM C YUETOM OCO3HAHMSI MOCIECTBUI MOCTYIKOB;

4) eHHOCTeH HAYYHOr0 MO3HAHUS:

c(hopMUPOBAHHOCTH MHPOBO33PEHUECKUX MpEICTaBICHUI 00 uHpopmanuu,
WH(GOPMALIMOHHBIX ~ TpolleccaX W HH(POPMAIIMOHHBIX TEXHOJIOTHUSAX, COOTBETCTBYIOIIMX
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKHU U OOIECTBEHHOW MPAKTUKU U COCTABJISAIONINX 0a30BYIO
OCHOBY ]ISl TOHUMaHUS CYIITHOCTH HAYYHOH KapTHHBI MHPA;

WHTEpEC K OOYYEHHWIO M TO3HAHMIO, JIOO03HATEIHhHOCTh, TOTOBHOCTh M CIHOCOOHOCTH K
camM000pazoBaHnI0, 0CO3HAHHOMY BBIOOPY HAMpPaBIEHHOCTH U YPOBHS 00Yy4EHHUS B JaIbHEUIIIEM;

OBJIaJICHUE OCHOBHBIMU HAaBBIKAMHU HCCIIEOBATENLCKON JESITENbHOCTH, yCTAaHOBKA Ha
OCMBICJICHHE OIbITA, HAOJIOJICHUH, TIOCTYIIKOB W CTPEMJICHHE COBEPIICHCTBOBATH ITYTH
JOCTYIKEHUS WHIMBUTyaTbHOTO W KOJUIEKTUBHOTO OJIarOMOJTyYHs;

c(OpPMUPOBAHHOCTh ~ MH(POPMAIIMOHHON  KyAbTYyphl, B TOM  YHCJIE€  HAaBHIKOB
CaMOCTOSITENILHOM pabOThI ¢ Y4EOHBIMH TEKCTAMU, CIIPABOYHON JIUTEPATYPOH, pa3HOOOpa3HBIMU
cpencTBaMu WH(GOPMAITMOHHBIX TEXHOJOTHH, a TaKKe YMCHHS CaMOCTOSITEIILHO OIPEAeIsATh
e CBOEro OOy4YeHUs, CTaBUTh W (OPMYIHpPOBATH JJIsi ceOs HOBBIE 3amayn B yuébe u
MO3HABATENIILHON JeATENbHOCTH, Pa3BUBaTh MOTHMBBI W HMHTEPECHl CBOCH MMO3HABATEIBLHOMN
JESITEIbHOCTH;



5) popmupoBaHus KyJbTYpPbI 310POBbS:

OCO3HAHUE LIEHHOCTHU >KM3HU, OTBETCTBEHHOE OTHOLIEHUE K CBOEMY 3JI0POBBIO, YCTAHOBKA
Ha 3J0pPOBBI 00pa3 KM3HU, B TOM YHCJIE€ W 3a CYET OCBOCHHUS M COONIOJCHHS TpeOOBaHUI
0e30MacHOM KCIUTyaTalluy CPeICTB HHPOPMAITMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTUI;

6) TPy10BOT0 BOCIIUTAHMS:

MHTEpPEC K MPAKTHYECKOMY U3Y4YCHHIO mpodeccuii U Tpyna B chepax mpodecCHoHaATbHON
JEeSITeIbHOCTH, CBS3aHHBIX C HMH()OPMATHKOW, MPOTpaMMHUPOBAHHUEM M WH(POPMALMOHHBIMU
TEXHOJIOTHSIMU, OCHOBAaHHBIMHU Ha JIOCTHXKEHUSAX HAyKH MH(POPMATUKU U HAYYHO-TEXHUYECKOTO
nporpecca;

OCO3HAHHBII BBIOOpP W TOCTPOCHUE WHAMBHUIYAIBbHOH TpAaeKTOpUHM OOpa3oBaHUS U
JKU3HCHHBIX I1JIAHOB C y‘-IéTOM JIMYHBIX U O6H.[CCTB€HHBIX HHTCPCCOB U HOTpe6HOCTeI71;

7) IKOJIOrH4€eCKOro BOCIIMTAHMS:

OCO3HaHHE II00ATLHOTO XapakTepa SKOJOTHYECKUX MPOOJIeM U IyTel UX pelleHus, B TOM
qucie ¢ y4ETOM BO3MOKHOCTEH MH()OPMAITMOHHBIX 1 KOMMYHHKAIIMOHHBIX TEXHOJIOTHIA;

8) apmanranum oOyyamomerocsi K H3MEHSIIOIIMMCH YCJIOBUSIM COLHUAJBLHON M
MPUPOJIHOM Cpe/bl:

OCBOEHHE OOYyYaIOUIUMUCS COLMAIBHOIO OIbITa, OCHOBHBIX COIIMANBHBIX POJICH,
COOTBETCTBYIOIIMX BEIYIIEH JEATEIBHOCTH BO3pacTa, HOPM M TMpPaBWJI OOIIECTBEHHOTO
MOBEJICHUs, OPM COLUATILHOM KU3HU B TPYIINAX U COOOIIECTBAX, B TOM YHUCIIE CYIIECTBYIOIINX
B BUPTYaJIbHOM IIPOCTPAHCTBE.

METANPEAMETHBIE PE3YJIbTATDHI

MeranpeameTHble pe3ysbTaTbl OCBOEHHSI IMPOrpaMMbl 10 HH(POPMATHKE OTPaKkaroT
OBJIAJICHUE YHUBEpCaIbHbIMU y4eOHBIMU JEUCTBUAMU — [I03HABATEIIbHBIMH,
KOMMYHUKATUBHBIMU, PETYJIATUBHBIMH.

ITo3naBaTebHbIE YHMBepPCcaJIbHbIe YUeOHblIe AelicTBUS

Ba3oBble 1oruyeckue AelicTBus:

YMEHHUE OIpeNeNaTh MOHATUS, cO3[aBaThb OO0OOIIEHMs, YCTAaHABIMBaTh AaHAJOTHH,
KJIaccu(UIUpoBaTh, CaMOCTOSITEIbHO BBHIOMPAaTh OCHOBAHUS U KPUTEPUH Ui KilaccU(UKaIUH,
YCTaHABIMBATh MPUYUHHO-CIEACTBEHHbBIE CBS3HM, CTPOUTH JIOTHUYECKHE PACCYXACHMS, NeNaTh
YMO3aK/II04eHNs (MHAYKTUBHbIE, IEAYKTUBHBIE U 110 aHAJIOTUHN) U BHIBOJIBI;

yYMEHHUE CcO3/1aBaTh, MPUMEHATh U NMPEOOPa30BbIBATh 3HAKK U CUMBOJIBI, MOJICIN U CXEMBbI
JUIS pelleHns: y4eOHBIX M TO3HABATEeNbHBIX 33/1a4;

CaMOCTOSITENIbHO BBIOMpaTh CIOCOO pelleHus yueOHOW 3ajaud (CpaBHUBATh HECKOJIBKO
BapMaHTOB pElIeHMs, BbIOMpaTh HaubOoIee NOAXOJAMMA C Yy4ETOM CaMOCTOSITEIIBHO
BBIJICJIEHHBIX KPUTEPHUEB).

ba3oBrble uccienoBare/bCKue 1eHCTBHA:

dbopMynupoBaTh BONPOCHL, (UKCUPYIOIIHUE DPA3PbIB MEXIY PEATbHBIM M JKEIaTeIbHbIM
COCTOSTHUEM CUTYyalllH, 00BEKTa, 1 CAMOCTOSATEIHHO YCTaHABINBATh HICKOMOE U JIAHHOE;

OLICHMBATh Ha NPUMEHMMOCTb M JOCTOBEPHOCTbh HMH(OpMAINIO, MOJYYEHHYIO B XOJ€
UCCIIEJOBAHMSI,

IIPOTHO3MPOBATh BO3MOKHOE JalibHEHIIee pa3BUTHE MPOIECCOB, COOBITMH M HX
MOCIIEACTBHSI B aHAJIOTUYHBIX WIJIM CXOJIHBIX CUTYaLlUAX, a TAK)KE BBIABUTATh MPEATION0KEHHS 00
UX Pa3BUTUU B HOBBIX YCIIOBUSX U KOHTEKCTaX.

Pabora ¢ nnopmanmeii:



BBISBJIATH JeUIIUT HH(POPMAIIMH, JAHHBIX, HCOOXOIUMBIX JUIS PEIICHUS MOCTABICHHOW
3aa4y;

NPUMEHSTh pa3jMYHbIC METOJbI, MHCTPYMEHThI W 3allpoChl IMPU TIOUCKE U OTOOpe
WH(GOPMAIlMKM WM JAHHBIX W3 HMCTOYHHUKOB C YYETOM NPEUIOKCHHOW YYeOHOW 3aaadd U
3aJJaHHBIX KPUTCPHUCR;

BBIOMpaTh, AHAIM3UPOBATh, CUCTEMATH3UPOBATH W HWHTEPIPETUPOBATH HHGPOPMAIUIO
pa3IMYHBIX BUJOB U (DOPM MPEICTABICHIS;

CaMOCTOSITCJILHO BBIOMpaTh ONTUMAJIbHYIO (OpMy MpeacTaBieHUs WHGOpPMALUUA U
WUTIOCTPUPOBATH pelliacMble 3a7aud HECIIOKHBIMU CXEMaMH, JTharpaMMaMi, HHOU TpaduKod 1
UX KOMOMHALMSAMU;

OIICHUBATh HAJIEKHOCTh WH(OOPMAIUU IO KPUTEPHUSAM, MPEUIOKCHHBIM YUYUTEIEM WU
c(hOpMYJIMPOBAHHBIM CAMOCTOSTEILHO;

3¢ (HEeKTHUBHO 3aIIOMUHATH U CUCTEMATH3UPOBATh HH(POPMAIIHIO.

KoMMyHuKaTHBHBIE YHHBePCAIbHbIE YUeOHbIE TelCTBHUS

Oo0wmenue:

COMOCTABJISATh CBOU CYXKJIEHHUS C CYXKICHUSMH JPYT'HX YYaCTHUKOB JHMAJIOTa,
0OHapyXUBaTh Pa3ININE U CXOJCTBO MO3UIUH;

HY6J'II/I‘-IHO MMpEaACTaBIATH PE3YIbTAThL BBIITIOJITHCHHOT'O OIIbITA (BKCHepI/IMeHTa,
HCCJICIOBAHMS, IPOEKTA);

CaMOCTOSITENIbHO BbIOMpaTh (QopMaT BBICTYIUIGHHS C Y4E€TOM 3a/ay MPE3CHTAUU U
0C06€HHOCTCﬁ AyAUTOPUH U B COOTBECTCTBUHU C HUM COCTABJIATH YCTHBIC U IMCbMCHHBIC TCKCTHI C
HCIIOJIb30BAHUEM WJUIIOCTPATUBHBIX MAaTCPUAJIOB.

CoBMecTHas1 1eATeIbHOCTD (COTPYAHUYECTBO):

MOHMMATh M UCHOJb30BaTh MPEUMYIIECTBA KOMAHAHON W MHIUBUAYATbHOW pabOTHI IpU
pelIeHNH KOHKPETHON MPo0OJIeMBbl, B TOM YHCIIE€ IPU CO3JaHUH UH(POPMALIMOHHOTO MTPOIYKTa;

IPUHUMATDH 1I€JIb COBMECTHON HMH(OPMAIMOHHOW AESITETbHOCTH MO cOopy, 0OpaboTke,
nepenaue, Gpopmanuzanuy UH(GOpPMALUY, KOJUIEKTUBHO CTPOUTH ACUCTBUA MO €€ JOCTUKEHUIO:
pacrpeaensiTh PojiH, JOTOBapUBATHCS, OOCYKIATh MPOIIECC U Pe3yIbTaT COBMECTHON pabOTHI;

BBITMIOJHATh CBOIO 4YacTh paboThl ¢ MHQOpMaIed i WHGOPMAIMOHHBIM MPOTYKTOM,
JIOCTUTAs] KAYeCTBEHHOTO Pe3yJIbTaTa 10 CBOEMY HAINPABJICHHUIO U KOOPIUHHUPYS CBOU JECHCTBUS
C ApYTUMHU YJICHAMHU KOMAaHAbI;

OIICHMBATh Ka4eCTBO CBOETO BKJaAa B OOIIMII MHPOPMAIIMOHHBIN TPOAYKT M0 KPUTEPHUSIM,
CaMOCTOSITENNbHO cPOPMYITUPOBAHHBIM YYaCTHUKAMU B3aMOICHCTBUS;

CpaBHUBATL PE3YJIbTATBI C HCXO}IHOﬁ 3az[aqel71 1 BKJIaJ KaXJO0ro YJI€Ha KOMaHIbI B
JOCTIIKEHHUE PE3yJbTAaTOB, Pa3AeiATh CPEepy OTBETCTBEHHOCTH M MPOSBISATH TOTOBHOCTH K
MPEIOCTABICHUIO OTUETA MEepe TPYIIION.

PeryasiTuBHble yHHBepcaJibHbIe y4eOHbIe 1eiicTBUS

Camoopranusaunus:

BBISIBIISITH B )KU3HEHHBIX U YUEOHBIX CUTYAIMSIX MPOOIeMbl, TpeOYIOIINE PELICHHUS;

OPUEHTHPOBAThCSI B PA3NMYHBIX MOJXOAAaX K MPHUHATUIO PEUIeHUH (MHIMBHIyaIbHOE
MIPUHSTHE PELIEHUN, IPUHATHE PEIICHUH B TPYIIIE);

CaMOCTOSITENIbHO COCTaBIISATh AJTOPUTM pEUICHMs 3aJauyd (MM €ro 4acThb), BBIOMpATh
crnoco0 pemeHus y4yeOHOW 3amaud ¢ Y4€TOM HMMEIOLIIUXCS PECYypCcOB M COOCTBEHHBIX
BO3MO>KHOCTEM, apryMEHTHPOBATh MPEAJIaracMble BApUaHThl PEIICHUI;



COCTaBJIATh IUIAH JeHCTBUH (IUIaH pealnu3allid HaMEYEHHOI'O aJrOpUTMa pELICHHS),
KOPPEKTHPOBATH MPEUIOKEHHBIN aIrOPUTM C YIETOM HOJTYUYECHHUSI HOBBIX 3HAHHUNA 00 M3ydyaeMoM
00BEKTE;

JienaTh BbIOOp B YCJIOBHUSIX MPOTUBOPEYMBON MHPOpMaLuu U OpaTh OTBETCTBEHHOCTH 3a
peleHue.

CaMoKOHTpOJIb (peduiekcusi):

BJIAJICTh CIOCOOAMHU CAaMOKOHTPOJISL, CAMOMOTHBAIIMU U pedIIeKCHH;

JIaBaTh OLIEHKY CUTYallMH U MIPEAJIaraTh IUIaH €€ N3MEHEHUS;

YUUTBHIBaThb KOHTEKCT M MPEABUACTH TPYJHOCTH, KOTOPBIE MOTYT BO3HUKHYTHb IIpU
pemeHnH yueOHOM 3aauu, aJalTHPOBATh PEIIEHUE K MEHSIOMIMMCS 00CTOSTEILCTBAM;

OOBSICHATh TPUYMHBI JOCTIDKEHHS (HEIOCTM)KEHHUS) pe3ylbTaToB HMH(OPMAIMOHHON
NeSTEIbHOCTH, J1aBaTh OLIEHKY IPHUOOPETEHHOMY OIBITY, YMETh HAXOAUTh IO3UTHUBHOE B
IIPOU30UIEIIIEH CUTYAlNH;

BHOCUTH KOPPEKTUBHI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSTEILCTB, M3MEHUBIIMXCS
CUTYallul, YCTAHOBJIEHHBIX OLIMOOK, BOZHUKIIUX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTaTa LEIH U YCIOBUSAM.

9OMOIHOHAJIBLHBLIH HHTELJIEKT:

CTaBUTh ce0s1 HA MECTO JIPYroro 4eloBeKa, IOHUMATh MOTHBBI U HAMEPEHUS APYroro.

IIpunsTHe ceds1 M APYyrux:

OCO3HaBaTh HEBO3MO)KHOCTb KOHTPOJHMPOBATh BCE BOKPYT JaXe B YCIOBUAX OTKPBITOIO
JocTyma K JII00bIM 00bEMaM HHGOpMaIUH.

INPEJIMETHBIE PE3YJIBTATbBI

K koHiy o0yuenus B 7 kiaacce y odyyaroerocst 0y1yT coOpMHpPOBAHBI CIEIYIOLINE YMEHUS:

HOSACHATh HAa MPUMEPAX CMBICT MOHATHHA «HHMOpMAIUs», «MHPOPMALMOHHBIN MpoLecey,
«o0paboTka nHGOPMALHHY, «XpaHEHUE UH(DOPMAITUNY, «TIepeaada UHPOPMaILIUI,;

KOAMPOBaTh M JIEKOJUPOBATH COOOIIEHUS IO 33JaHHBIM IpaBUJIaM, JI€MOHCTPUPOBATH
NOHUMaHHE OCHOBHBIX TPUHIMIIOB KOJAMPOBAHUSA HMH(OpPMAIMK PA3IUYHON  HPUPOIBI
(TexcToBOM, rpaduUecKoil, ayauo);

CpaBHMBATh JJUHBl COOOIICHWH, 3alMCAHHBIX B Pa3IMYHBIX al(aBuTax, ONEpUPOBATH
€AMHHIIAMU U3MEPEHUS] HHPOPMAIIMOHHOT0 00bEMa U CKOPOCTH IMepeladu JaHHBIX;

OLICHMBaThb M CpPaBHUBATh pa3Mepbl TEKCTOBBIX, TpaHUuecKUX, 3BYKOBBIX (aillioB U
BUIC0(aiiNoB;

NPUBOJIUTH TIPHUMEPHl COBPEMEHHBIX YCTPONCTB XpaHEHHs W Tepeaadd WHGOpMaIuy,
CpaBHUBATh UX KOJMUYECTBEHHBIC XapaKTEPUCTUKH;

BBIJICJIATE OCHOBHBIE ATAIlbl B UICTOPUH M MIOHUMATh TEHJICHIIMU Pa3BUTHsI KOMIIBIOTEPOB U
IPOTPaMMHOT0 0OecreueHus;

MoJlyyaTh M HCIIOJIb30BaTh HMH(GOPMALMI0O O XapaKTEpUCTHKAX MEpPCOHAIBHOIO
KOMIIBIOTEpPA M €r0 OCHOBHBIX 3JIeMEHTax (Mpolieccop, onepaTuBHasi MaMsTh, H0JITOBPEMEHHas
namsTh, yCTPOICTBA BBO/1a-BbIBO/IA);

COOTHOCHTD XapaKTEPUCTUKH KOMIIbIOTEPA C 33]a4aMHt, PEIIAEMBbIMHU C €0 TOMOIIBIO;

OpPUEHTUPOBATHCS B UEPAPXUUECKON CTPYKTYype (ailioBoi cUCTeMbI (3alMChIBaTh MOJIHOE
uMms (Qaitna (karajora), myTh K ¢aiily (KaTtajgory) mo HMEIOIIEeMycsl OmucaHuio (aiimoBoit
CTPYKTYpPbI HEKOTOPOT'0 HH(POPMAITMOHHOTO HOCUTEIS);



pabotatb ¢ (alIOBOM CHCTEMON MEPCOHATBHOTO KOMIIBIOTEpAa C HCIOJIb30BAHUEM
rpadpuueckoro  uwHTepdelica, a  UMEHHO:  CO3[aBaTh, KOMHPOBATh, IEPEMEIIATh,
NIEPEUMEHOBBIBATH, YIAIATh U apXUBUPOBATH (DailsIbl M KAaTaJOTH, UCIIOJIb30BaTh AHTUBUPYCHYIO
porpaMmmy;

NPEJCTaBIATh PEe3ylbTaTbl CBOEH JEATENIBHOCTH B  BUIE CTPYKTYPUPOBAHHBIX
HUIUTIOCTPUPOBAHHBIX JOKYMCHTOB, My.]IBTHMﬁI[HﬁHBIX Hpe3€HTaHHﬁ;

uckatb wuH(popmammio B MHTepHere (B TOM 4umcie, MO KIIOYEBBIM CIIOBaM, I10
M300paXEeHHI0), KPUTUYECKU OTHOCUTHCS K HalJIeHHOW MH(OpMallUK, OCO3HABAas ONMACHOCTD IS
JUYHOCTH W O0IlNecTBa pacHpoOCTPaHEHUsS BPEIOHOCHON uHMOpManuu, B TOM 4YHUCIE
HKCTPEMUCTCKOIO U TEPPOPUCTUUECKOTO XapaKTePa;

IIOHMMATb CTPYKTYPY aJIPECOB BEO-PECYpPCOB;

MCIIOJIb30BaTh COBPEMEHHBIE CEPBUCHI HMHTEPHET-KOMMYHUKAIIHIA;

coOmrogarb  TpeboBaHMsl ~ O€30MACHON  AKCIUTyaTallMM  TEXHUYECKUX  CPEICTB
UH(POPMALIMOHHBIX U KOMMYHHUKALIMOHHBIX TEXHOJIOTUH, COONIOIaTh CETEBOM ATHKET, 0a30BbIC
HOPMBI HH(POPMALIMOHHOW STHKH | IIpaBa MpH paboTe ¢ MPUIOKECHUSIMHI Ha JIIOOBIX YCTPOHCTBAX
u B lHTepHeTe, BoIOMpATh O€30MAacHbIe CTPATETUH MMOBEJCHHS B CETH;

MPUMEHSTh METO/bI NTPOGUIAKTUKNA HEraTUBHOTO BIUSHUS CPEICTB MH(GOPMAIMOHHBIX U
KOMMYHUKAIIMOHHBIX TEXHOJIOTHI Ha 3J0POBLEC MOJIB30BATCIIA.

K koniy o6yuenus B 8 kj1acce y odyuaromierocst OyayT cOpMUpPOBaHBI CIAEAYIONINE YMEHHUS:

MOSICHATh HA MpPUMEpax paszjiuyus MEXAY MO3MUUOHHBIMU U HENO3ULHUOHHBIMHU
CHCTEMaMHU CUHCIICHHS,

3alUChIBaTh W CpaBHHBATh menbie uncia oT 0 mo 1024 B pa3snuyHBIX MO3UIIMOHHBIX
cUcTeMax cuucieHus (C ocHOBaHUAMH 2, 8, 16), BBHITONHATH apu(METHUCCKHUE OTICPAIMK HaJl
HHMU;

PaCKpBIBaTh CMBICI TOHSATHI «BBICKA3bIBAHUE), (JIOTMYECKAS OINEpPALUSI», («JIOTHYECKOE
BBIPAKEHUEY;

3aMMChIBaTh JIOTMYECKHE BBIPAKEHUS C HMCHOJIb30BAHUEM JIU3BIOHKIIMH, KOHBIOHKIWHA M
OTPULIAHMS, OIPEAENATh HCTUHHOCTh JIOTMYECKUX BBIPAKEHUW, €CITU HU3BECTHBI 3HAYEHUS
WUCTUHHOCTH BXOJSIIUX B HEro MEPEeMEHHBIX, CTPOUTH TAOIHIIBI UCTUHHOCTU JIS JIOTHUECKUX
BBIPAKECHMI;

pPacKpBIBaTh CMBICI TOHATHU «UCIOJHUTENbY, «ITOPUTM», «IIPOrpaMMa, MOHUMAs
pasHUIly MEXAY yIOoTpeOIeHreM dTHX TEPMUHOB B OOBIIEHHOU peur U B UHPOPMATHKE;

OTHCHIBATh AJITOPUTM pPEIICHUs 3a/laydl Pa3lIUYHBIMU CIOCOOaMH, B TOM 4YHCIIE B BHJE
0JI0K-CXEMEI;

COCTaBJISITh, BBINOJHATh BPYYHYHO K HAa KOMIBIOTEPE HECIOXKHBIE QITOPUTMBI C
MCIIOJIb30BAaHNEM BETBIIGHUN M IUKJIOB IS YIPaBJICHUS UCHOTHUTENSMHU, TaKUMH Kak Po6oT,
Yepenaika, YepTEKHUK;

WCITOJTH30BaTh KOHCTAHTHI W TIEPEMEHHBIC PA3JIMYHBIX THUIOB (YHUCIOBBIX, JOTHYECKHUX,
CHMBOJIBHBIX ), @ TAKXKE COJIEPIKAIINE UX BBHIPAKEHMUSI, UCTIOIB30BaTh ONEPaTOp MPUCBANBAHMS;

MCIIOJIE30BAaTh MIPH pa3pabOTKe MPOrpaMM JIOTUYECKUE 3HAYCHHS, OTIEPAIlMH U BBIPAKEHUS
C HUMU;

AHAIIM3UPOBATH MPEIOKEHHBIE AITOPUTMBI, B TOM YHCJI€ ONPEACIISITh, KAKUE PE3YJIbTaThl
BO3MOKHBI TP 3aJTAHHOM MHO>KECTBE UCXOJIHBIX 3HAUCHU;

CO3/1aBaTh U OTJIAXKHBATh MPOTPaMMbI Ha OJIHOM U3 S3BIKOB mporpammupoBanus (Python,
C++, Ilackans, Java, C#, lllkonbHbII AnroputMudeckuil SI3bIK), peamu3yrolre HECI0KHbBIE



QITOPUTMBI OOPa0OTKM YHUCIOBBIX AAHHBIX C MCIOJIb30BAaHMEM LIMKIOB M BETBJIECHUH, B TOM
YUCJIE PEAINU3YIOIIME IPOBEPKY HEIMMOCTH OJHOIO ILEJIOr0 4YucCia Ha JApYyroe, IpPOBEPKY
HATYpaJIbHOTO YUCIIA HAa IPOCTOTY, BBIACICHHUS TU(P U3 HATYPAITBHOTO YUCIIA.

K xoniy o0ydyeHus B 9 kiacce y ooydarorierocs 0yayT copMUpOBaHBI CISTYIOIINE YMECHHUS:
pa30uBaTh 3a7aud Ha I0J3aJa4M, COCTaBIATh, BBINOJIHATH BPYUYHYIO M Ha KOMIIBIOTEpE
HECJIO)KHBIE aJTOPUTMbl C MHCIIOJIB30BAaHWEM BETBJICHMM, LMKJIOB M BCIOMOIaTEJIbHBIX
AITOPUTMOB JIJISl YIIPABJICHUS UCTIOJIHUTENSIMH, TaKUMU Kak Pobot, Uepemnarika, YepTéxHUK;

COCTaBJISITh M OTJIAXKHUBATh MPOTPAMMBbI, PEAM3YIONINE TUIIOBbIE aIrOPUTMbI 00pabOTKU
YHCJIOBBIX IOCJIEI0BATEIBHOCTEN MM OJJHOMEPHBIX YHMCIOBBIX MACCUBOB (IIOMCK MaKCUMYMOB,
MUHUMYMOB, CYMMbI WJIM KOJIMYECTBA 3JIEMEHTOB C 3aJaHHBIMU CBOMCTBAMH) Ha OJHOM U3
s36IK0B porpammupoBanus (Python, C++, Ilackans, Java, C#, I1IKoapHBIH AJITOpPUTMHYCCKUI
S3bIK);

pacKpbIBaTh CMBICI HMOHITHH «MOJIENbY, «MOAECINPOBAHUE), ONIPENEIATh BUABI MOJIEIEH,
OLICHUBATh aJIEKBATHOCTb MOJIETIN MOJEINPYEMOMY OOBEKTY U LIEISAM MOJICIUPOBAHUS;

MCIONIb30BaTh Tpadbl U IEPEBbs AJS MOJICIHPOBAHUS CUCTEM CETEBOM M MepapXudecKou
CTPYKTYpPBbI, HAXOUTh KpaTyaliuii nyTh B rpade;

BbIOMpaTh CHOCOO IMPEACTaBICHUS JAHHBIX B COOTBETCTBMM C IIOCTaBJIEHHOM 3ajaueit
(TabmuIBl, CXeMBbI, TpadUKH, AUArPaMMBI) C HCIIOJIb30BaHUEM COOTBETCTBYIOIIUX MPOTPAMMHBIX
CpencTB 0OpabOTKH JIaHHBIX;

UCIIONIb30BaTh OJICKTPOHHBIE TaONHIBl Uisi 0oO0paOOTKM, aHanW3a W BHU3yalU3allud
YHUCIIOBBIX JAHHBIX, B TOM 4YHCJE€ C BBIJCJIICHUEM JAMAala3oHa TaOJUIbl U YHNOPAJOYMBAHHUEM
(COPTUPOBKOI1) €T0 3JIEMEHTOB;

co3laBaTh W TPUMEHATH B DIEKTPOHHBIX Tabnumax ¢GopMynsl Uisi pacué€ToB C
UCIIOJIb30BAaHUEM BCTPOCHHBIX apUPMETHUYeCKUX (QYHKIUH (CyMMHUpPOBaHME U TMOJACYET
3HAUEHUM, OTBEYAIOIIMX 33JaHHOMY  VYCIOBHUIO, CpeAHee apu(pMeTHUecKoe, IOHCK
MaKCUMaJIbHOTO W MHHUMAJIBHOTO 3HAYeHHs), aOCOIIOTHOM, OTHOCUTEIHHOM, CMEIIaHHOU
ajzipecarum;

UCIIONIb30BATh DJJIEKTPOHHBIC TAOMHIIBI IS YUCIEHHOTO MOJEIHPOBAHUS B MPOCTHIX
3a/la4ax U3 pa3HbIX MPEIMETHBIX 00NIacTeil;

HCIIOJIb30BaTh COBPEMEHHBbIE HHTEPHET-CEPBUCHI (B TOM YMCIE KOMMYHUKAIIMOHHbBIE
CEpBHCHI, O0JAaYHbIE XPAHWJIUIIA JAHHBIX, OHJAMH-pOrpaMMbl (TEKCTOBBIE M Tpaduueckue
pellaKTophl, Cpeibl pa3pabOTKH)) B yUeOHOM U MOBCETHEBHON JEATEIbHOCTH;

MPUBOJIUTH TPHUMEPHl HCIOIB30BAaHUS TeOMH(GOPMAIMOHHBIX CEPBHUCOB, CEPBHCOB
rOCYJapCTBEHHBIX YCIYyT, 00pa30BaTeIbHBIX CepBUCOB VHTEpHETa B yueOHON M MOBCEIHEBHOM
JeSITEIIbHOCTH;

UCIIOJIB30BaTh PA3JIMYHBIE CPEICTBA 3alUTBl OT BPEJOHOCHOTO IPOTrPaMMHOIO
oOecrieyeHus, 3alMIaTh MePCOHATBHYI0 UH(OPMAIMIO OT HECAHKIIMOHUPOBAHHOIO JIOCTYyNa U
€ro IMOCHEACTBUM (pasriamieHusi, IOJIMEHBbI, YTpaThl JaHHBIX) C YYETOM OCHOBHBIX
TEXHOJOTHYECKUX M COIMAIbHO-TICHXOJOTHYECKHX aCIEeKTOB HCIOJIb30BaHUsA ceTH MHTepHer
(ceTeBasi aHOHUMHOCTb, IIM(PPOBOH cile];, AyTEHTUYHOCTh CYOBEKTOB M PECYpPCOB, OMACHOCTb
BPEJOHOCHOTO KOJIa);

pacrio3HaBaTh TIONBITKM W TNPEAYyNpekIaTh BOBJIEUYEHHE Cce0S U OKPYKAIUX B
JNECTPYKTUBHBIE U KPUMUHAJIbHBIE (OPMbI CETEBOM aKTUBHOCTH (B TOM uucie KUOepOyIJIHHT,
¢buuHr).



TEMATHYECKOE INTAHUPOBAHHUE

7 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ Konrposbnsie IIpakrunyeckue
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Pazgea 1. lndpoBasi rpaMOTHOCTH
11 Kommnsrorep — yHuBepcanbHOE YCTPOHUCTBO 5 Bbu6mmoteka [JOK
' 00pabOTKH JaHHBIX https://m.edsoo.ru/7f41646e
1.2 [IporpaMMebl 1 JaHHBIE 4 Bubmmorexa LIOK
' POTP A https://m.edsoo.ru/7f41646e
1.3 KommerotepHsie cetu 2 bubmnorexa LIOK
' P https://m.edsoo.ru/7f41646e
Hroro mo pazueny 8
Pa3nen 2. Teopernueckue 0CHOBbI HH(POPMATHKH
51 Nudopmanus n napopMamoHHbIe 9 bubmmnoreka HOK
' MPOIIECCHI https://m.edsoo.ru/7f41646e
2.2 [IpencraBnenue nHGpOpMaLUU 9 Bubmmorexa HOK
' ped priatt https://m.edsoo.ru/7f41646e
Hroro no pazneny 11
Pa3nen 3. Un¢opmManmoHHbIe TEXHOJIOTUH
but6mmorekxa [IOK
3.1 T 6 1
CRCTOBBIE AOKYMEHTR! https://m.edsoo.ru/7f41646e
b K
3.2 KomnbrotepHas rpaduka 4 nbmorexa LO
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https://m.edsoo.ru/7f41646e
https://m.edsoo.ru/7f41646e
https://m.edsoo.ru/7f41646e
https://m.edsoo.ru/7f41646e
https://m.edsoo.ru/7f41646e
https://m.edsoo.ru/7f41646e
https://m.edsoo.ru/7f41646e

bubnunorexa LIOK
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33 YABTHMEIHBIC HpEseHTattit 3 https://m.edsoo.ru/7f41646e
Wroro no pazueny 13
PeszepBHoe Bpemst 2
OBUIEE KOJIMYECTBO YACOB I10 34
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8 KVIACC

KosaunyecTBo 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne n/m Konrpoubusie IIpakTuueckue
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Paszgea 1. Teoperuueckue 0CHOBbI MH(POPMATHKH
bubmuoreka [JOK
1.1 1
CHCTEMEI CHCICHI 0 https://m.edsoo.ru/7f418516
1.2 DJIEeMEHThI MaTEeMaTUYECKOM JIOTUKH 6 1 bubmmorexa LIOK
' https://m.edso0.ru/7f418516
Hroro no pazgeny 12
Pa3zgen 2. AnropuT™Mbl U NIPOrpaMMHUPOBaHUE
51 Hcnonnaurenu u anropuTMsl. 10 1 bubnnorexa [HOK
' AJITOPUTMHYECKHE KOHCTPYKIHH https://m.edso0.ru/7f418516
59 P orpa oBa 9 bubmuorexa [JOK
: BIK TIPOTPAaMMHUPOBAHUS
POrp P https://m.edsoo.ru/7f418516
2.3 AHanu3 anropuTMOoB 2 Bubmiorexa LIOK
' P https://m.edso0.ru/7f418516
Hroro no pazgeny 21
PeszepBHOe Bpems 1
OBIIEE KOJIMYECTBO YACOB I10 34 3 0

[TPOT'PAMME



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

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM uu@ppoBbIe
Ne n/m P Konrpoabnsie IIpakruueckue (ipp )
NPOrpamMmbl Bcero o0pa3oBaTre/ibHbIE
padoThI padoThI
pecypcbl
Pazgea 1. lndpoBasi rpaMOTHOCTD
11 I'moGanbHas cets IHTEpHET U CTpaTeruu 3 Bu6mmoteka [JOK
' 0€30I1aCHOr0 MMOBE/ICHHS B HEM https://m.edsoo.ru/7f41a7d0
12 Pabota B un(opmManmoHHOM 3 bubnnorexa [JOK
' IPOCTPAHCTBE https://m.edsoo.ru/7f41a7d0
Hroro mo pazueny 6
Pa3znea 2. TeopeTrudeckue 0CHOBbI MH()OPMATHKH
2.1 MopenupoBaHue Kak METOJ1 TO3HAHUS 8 1 brbmmorexa LIOK
' AcTHp A https://m.edsoo.ru/7f41a7d0
Htoro no pazneny 8
Pa3nes 3. AnropuT™Mbl M NporpaMMupoBaHue
3.1 Pa3paboTka anropuTMoB U mporpamm 6 1 bubmmorexa LOK
' P P porp https://m.edsoo.ru/7f41a7d0
bubmmoteka IIOK
3.2 Y 2
Hpaprerie https://m.edsoo.ru/7f41a7d0
Hroro mo pazneny 8
Paszgea 4. UnopmMaumoHHble TEXHOJIOTUH
bub OK
4.1 DNEeKTPOHHBIE TAOIUIIBI 10 nosmorexa I

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



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

WNudopmanroHHble TEXHOJIOTHH B

bubnunorexa LIOK

4.2 1
COBPEMEHHOM OOIIIECTBE https://m.edsoo.ru/7f41a7d0

Wroro no pazueny 11

Pe3epBHOE Bpems 1

OBUIEE KOJIMYECTBO YACOB I10 34

[NPOT'PAMME



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




MMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHHS OCHOBHOM
OBPA30BATEJIbHOM ITPOT'PAMMBI

7 KIIACC

Kon
MpPOBEPAEMOro
pe3yJjbTara

1

11

1.2

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOCHUS OCHOBHOM
o0pa3oBaTe/IbHON NPOrPaMMbI OCHOBHOI0 00111er0 00pa3oBaHust
I[To Teme «{upoBast TpaMOTHOCTH

[ToscHAT, HA mpuUMepax CMBICA  TOHATHH  «HH(QOpPMALIUL»,
«nH(pOpPMAIMOHHBIN IpoLeccy, «00paboTka HHPOPMALIUNY, «XPAaHEHHUE
uH(popMaLuny, «epeaada HHGoOpMaIum»

[TpuBOIUTE MpUMEPHI COBPEMEHHBIX YCTPOMCTB XpaHEHUS U NEepeaavu

I/IH(bOpMaI_II/II/I, CpaBHHUBATb UX KOJUYCCTBCHHLIC XaPaKTCPUCTUKHU

1.3

[Tonmyyate W HcCHONb30BaTh HMH(OPMALMIO O XapaKTEPUCTUKAX
[EPCOHAIBHOIO KOMIIBIOTEPA U €r0 OCHOBHBIX 3JIEMEHTax (IpoLeccop,
OIEepaTHBHAs IAMATh, JOJIOBPEMEHHAs IaMAThb, YCTPOMCTBA BBOJA-

BBIBOJIA)

14

1.5

COOTHOCHTH XapaKTCPHUCTUKKU KOMIIBIOTCPA C 3aga4aMu, pCIIaCMbIMHA C

€TI0 IOMOIIBIO

OpueHTHpOBaThCS B HMEPAPXMUECKON CTPYKType (haiijioBOH CHCTEMBI
(3anMchIBaTh MoJIHOE MM (Qaiina (kaTanora), myTh K (ailiny (kaTanory)
[0 MMEIOIIEMYCSl OIMUCAaHUIO0 (DAalIOBOM CTPYKTYphl HEKOTOPOTO

MH(POPMALIMOHHOTO HOCUTEIIS)

1.6

1.7

1.8

PaboTtats c (aiiioBoii cHCTEMON INEPCOHAIBHOTO KOMIIBIOTEPA C
MCIIOJIb30BaHUEM rpaduueckoro uHrepdeiica: cozaaBaTh (KONMUPOBATb,
nepeMenaTb, epeuMeHOBbIBaTh, yJIAIATh U apXUBUPOBATH (ailiibl U

KaTaJory, UCI0JIb30BaTh aHTUBUPYCHYIO IPOTrpaMMmy)

Uckare uHpopmauuto B MHTepHere (B TOM 4YHCIIE O KIIIOUEBHIM
CJIOBaM, IO H300paK€HHIO), KPUTHUECKH OTHOCUTBHCS K HalJeHHOU
uH(pOpMallMK, OCO3HaBaTh OMACHOCTh JJIS JIMYHOCTH U O0IIecTBa
pacrpocTpaHeHUsT BpEJIOHOCHOW HWHGpOpMalKMu, B TOM YHUCIE

HKCTPEMHUCTCKOTO U TEPPOPUCTUUECKOTO XapaKkTepa

[ToHuMaTh CTPYKTYpY aJipecoB BeO-pecypcoB

1.9

Hcmonbs30BaTh COBPCMCHHBIC CEPBUCHL I/IHTepHCT-KOMMyHI/IKaLII/Iﬁ



CoOmomate TpeOoBaHMS 0€30MaCHOM HJKCITyaTallMM TEXHUYECKHX

CpCACTB I/IH(bOpMaI_[I/IOHHI:IX U KOMMYHHKAIIMOHHBIX TGXHOHOFHﬁ,

1.10 cOOJII0/1aTh CETEBOM ITUKET, Oa30BbIE HOPMBI HH()OPMAITMOHHOM ATHKH
U TpaBa Mpu paboTe C MPHJIOKEHUSIMU Ha JIFOOBIX YCTPOWCTBAX U B
WuTepHere, BHIOUpATh O€30MacHbIE CTpATEruy MOBE/ICHUS B CETH
[TpumeHsTh MeTOAbl MPO(PUIAKTUKN HETaTUBHOTO BIMSHHUS CPEICTB
1.11 MH(POPMALMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTHI Ha 3/10POBbHE
MOJIb30BATENS
2 ITo reme «TeopeTnueckre OCHOBBI HTHPOPMATUKI
KoaupoBaTh ¥ AeKoaupOBaTh COOOIIEHUS IO 3aJaHHBIM IpaBUIIaM,
2.1 JEMOHCTPUPOBATh TIOHUMAHUE OCHOBHBIX TIPUHITUIIOB KOJUPOBAHUS
uH(OPMAIIMK Pa3InIHON TPUPOIBI (TEKCTOBOM, rpaMueCcKOi, ayano-)
CpaBHUBaTh [UIMHBI  COOOIICHWUMN, 3alMCAHHBIX B  Pa3IMYHBIX
2.2 andaBUTax, ONEPUPOBATH CIMHUIIAMH H3MEpPEHUS HH(POPMAIIMOHHOTO
00BEMA U CKOPOCTHU NEpeaun JaHHbIX
o3 OneHuBaTh W CpaBHUBATh pPa3MEpbl TEKCTOBBIX, TpadUUICCKUX,
' 3BYKOBBIX (haiinioB u Buaeodaiinon
3 [To Teme «HpOpMALIMOHHBIE TEXHOIOTHI)
[IpencraBisTh  pe3yibTaThl  CBOGM  NEATENBHOCTH B BHIE
3.1 CTPYKTYpPHUPOBAHHBIX WJUTIOCTPUPOBAHHBIX JIOKYMEHTOB,
MYJIbTUMEIUNHBIX MIPE3CHTALUI
8 KUIACC
Kon .
IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
NPoBePSIEMOro .
o0pa3oBaTe/IbHOI MPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUsA
pe3yJbTara
1 [To Teme «TeopeTnueckre OCHOBBI HHPOPMATHKI
11 [TosicHsiTh HaA TpUMepax pa3Iuuus MEXKIy MO3UIHOHHBIMH U
' HETIO3UITMOHHBIMH CHCTEMaMK CUUCIICHUS
3anuchiBaTh U cpaBHUBaTh 1eibie ynucnaa ot 0 mo 1024 B pa3nmyHbIX
1.2 MO3UIIMOHHBIX CHCTEMax cYHuciaeHus (¢ ocHoBaHusMu 2, 8, 16),
BBITIOJTHATE apu(hMETHICCKUE OTIepalliy Ha/l HUMHU
1.3 PackpeiBaTh  CMBICT  TIOHSITHHA  «BBICKA3bIBAaHUE»,  «JIOTHUYECKAs




onepanus», «JI0rH4€CKOC BEIPAKCHHUC)

14

3anuceIBaTh JIOTHYECKHE BBIpaXCHUA C UCIIOJIb30BaAHUEM AN3BIOHKINHU,
KOHBIOHKIIMU W OTpULAHHA, OIPCACIAT HCTHHHOCTH JIOTMYCCKUX
BBIpa)KeHPIfI, €CJIM U3BCCTHBI 3HAYCHUA HCTUHHOCTH BXOJAIIMUX B HETO
MNEPpCMCHHBIX, CTPOUTH Ta6JII/ILIbI HUCTUHHOCTH JId JIOTHYCCKHX

BBIPAXKEHUI

[To TemMe «ATOPUTMBI U IPOTPAMMHPOBAHHEH

2.1

PackppiBaThb ~ CMBICII  TOHATHUH  <WCHOJHUTENB»,  «AJITOPUTM»,
«fporpamMma, TIOHUMasl Ppa3HUIy MEXKIY YIOTpeOJICHHEM ATHUX

TEPMHHOB B OOBIICHHON peur U B HH(opMaTuke

2.2

2.3

OnuceIBaTh AITrOprUTM pCIICHUA 3aJa4d pa3INdYHbIMHA CHOCO68.MI/I, B

TOM 4YHUCJIC B BUAC 0J10K-CXEMBI

COCTEIBJ'IHTB, BBITIOJIHATE BPYUYHYHO W Ha KOMIIBIOTECPEC HECIOKHBIC
AJITOPUTMBI C UCITIOJIB30BAHUCM BCTBJICHUU U LUKIIOB IJid YIIPABJICHHA

HUCIIOJIHUTCIIIMHA

2.4

Hcnonp3oBaTh KOHCTAHTBI U ICPEMCHHBIC  PA3JIMYHBIX  THUIIOB
(‘II/ICJIOBI)IX, JIOTUYCCKHX, CI/IMBOJIBHLIX), a TaKXE COACpKaAIIUC HUX

BBIPAXXCHH:, UCITIOJIb30BATh OIICPATOP IIPUCBANBAHUS

2.5

2.6

2.7

9 KUIIACCA

Kon

Hcnonb3oBaTh IIpu pa3pa60TKe nporpamMm JOTHYCCKUC 3HAYCHHA,

Ooncpanr U BEIPAXKCHUA C HUMU

AHaJ'II/ISI/IPOBaTB MPEAJTOKCHHBIC aJITOPUTMBI, B TOM YHCJIC ONIPECACIIATD,
KakKue pe3yJibTaTbl BO3MOXHBI IIPpHU 3aJaHHOM MHOKECTBC HCXOIHBIX

3HAYEeHU

Co3gaBaTh M OTJIAXHBATH MPOTPAaMMBl HA OJHOM W3  SI3BIKOB
nporpammupoBanust (Python, C++, IMackans, Java, C#, IlIkosbHbIit
ANTOpUTMHYECKHH SI3BIK), pearm3yroIue HECIOKHBIE aITrOPUTMBI
00pabOTKH YHCIOBBIX JaHHBIX C HCIOJB30BAHUEM IIMKIOB W
BETBJICHUII, B TOM YHCJIE PEATU3YIOLIUe MPOBEPKY ACTUMOCTH OJHOTO
IeJIOT0 YMCIIa Ha APYToe, MPOBEpKY HATYpAIILHOTO YHCIIAa HAa IPOCTOTY,

BBIACIICHUA I_II/I(I)p N3 HATYpaJIbHOI'O YUCJia

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOCHHSI OCHOBHOM



NPOBEPSIEMOT0
pe3yJbTara

o0pa3oBaTe/ibHOI MPOrPaMMBbI OCHOBHOT'0 00111eT0 00pa30BaHUs

1

ITo Teme «ludpoBas rpaMOTHOCTHY

11

Hcnonp30BaTh COBPEMEHHBIE HMHTEPHET-CEPBUCHI (B TOM UHUCIE
KOMMYHHUKAI[IOHHBIE ~CEPBHCBHI, OOJAYHblE XPaHWJIMILA JaHHBIX,
OHJIAMH-TIPOTPaMMBbI (TEKCTOBbIE U TpaduyecKue penakTOpbl, CPEbl

pa3paboTKM) B y4eOHOM M MOBCETHEBHOM IEATEILHOCTH

1.2

[IpuBoauT,  TpUMEpPHI  HUCIOJIB30BAaHUA  TeOMH(OPMAIMOHHBIX
CEpBUCOB, CEPBHUCOB T'OCYAApPCTBEHHBIX YCIYT, 0Opa30BaTEIbHBIX

cepBrcoB MHTepHeTa B yueOHON U MOBCETHEBHOM NEATEILHOCTH

1.3

14

2.1

Hcnonb3oBaTek pas3jiMyHble CPEICTBA 3aIUTBl OT BPEJOHOCHOTO
IIPOrPaMMHOTr0 OOECIeUeHus, 3alUIaTh NEPCOHAIbHYI0 HHPOPMAIUIO
OT  HECAHKIIMOHMPOBAHHOIO  JOCTylla ¥  €ro  IOCIEACTBUI
(pasriameHusi, MOJMEHBI, YTpaTbl JaHHBIX) C YYETOM OCHOBHBIX
TEXHOJIOTUYECKUX U COLMUAIBHO-TICUXOJIOTUYECKUX  ACIEKTOB
UCTIONB30BaHUsl ceTH MHTepHeT (cereBass aHOHMMHOCTH, HHU(POBOM
ciel, AayTeHTHMYHOCTh CYOBEKTOB U PECypcoB,  ONACHOCTb
BPEIOHOCHOT'O KOJ1a)

Pacno3HaBaTh MONBITKM U MpEeAyNpPeXAaTb BOBJIEUEHUE ceOs U
OKpPYKAIOIIMX B JIECTPYKTHBHbIE W KPUMHUHAJIbHbIE (OPMBI CETEBOU
AKTUBHOCTH (B TOM 4ucie KUOepOyJIHHT, (PUIIHHT)

ITo Teme «TeopeTuueckre OCHOBBI HHPOPMATUKI

PackpeiBaThb  CMBICT  HOHATHM  «MOZAENBY»,  «MOJAEIUPOBAHUEY,
ONpeAensaTh BHUIbl MOJENEH, OIEHUBaTh aJleKBaTHOCTb MOJENU

MOACIINPYEMOMY O6’beKTy " OeJisiM MOJCIIUPOBaHUA

2.2

3.1

Hcnonb3oBate rpadbl U AepeBbs U1 MOAETUPOBAHUS CUCTEM CETEBOM
U MepapXUUYECKOM CTPYKTYpbI, HAXOIUTh KpaTualiinii myTh B rpade
ITo TemMe «ANTOPUTMBI U POTPAMMHUPOBAHUE)

Pa30OuBath 3amaun Ha MOJ3aJa4l, COCTABIATh, BBHIIOIHATh BPYUHYIO U
Ha KOMIIBIOTEPE HECJIOXKHBIE aIrOPUTMBI C  HCIOJIB30BAHUEM
BETBJICHUM, ITUKJIOB U BCIIOMOTaTEIbHBIX AJITOPUTMOB ISl YIIPABJICHUS

HUCIIOJTHUTCIIAAMU

3.2

CocTaBisITh M OTJIAXUBaThb NPOTPaMMBbl, PEAIU3YIOLUIUE THUIIOBBIE
QIrOpuTMbl  00pabOTKM  YMCIIOBBIX  IIOCJIENOBATEIBHOCTEH WU

OIHOMCPHBIX YHUCIIOBBIX MaCCHBOB (HOI/ICK MaKCUMyMOB, MUHUMYMOB,



CYMMBl WJIM KOJMYECTBA JIEMEHTOB C 3a/JlaHHBIMU CBOWCTBAaMM) Ha
OJTHOM U3 s3bIKOB nporpammupoBanus (Python, C++, Ilackans, Java,

C#, llIkonpHBIN ANropuTMHYECKUI SI3BIK)

[To reme «MHpOpMALIMOHHBIE TEXHOIOTHI)

4.1

4.2

BeiOupares cnoco® mpencTaBieHHsl JaHHBIX B COOTBETCTBUH  C
MOCTABIICHHOW 3a/aveil (TaOnuIbl, cXeMbl, TpaduKH, JUarpamMmbl) C
UCTIOJIb30BAHUEM  COOTBETCTBYIOIIUX  IPOTPAMMHBIX  CPEICTB

00paboOTKH JaHHBIX

Hcnonb30BaTh AIIEKTPOHHBIE TaOIUIBI Ui 00paOOTKM, aHamM3a |
BU3YyalIM3al[Mi YHCIOBBIX JaHHBIX, B TOM YHCIE C BBIJCICHUEM
qUarna3oHa TaONWIBI W YHOPSAIOYMBAaHUEM (COPTHUPOBKOI) €ro

OJICMCHTOB

4.3

CoznaBaTh M NPUMEHATH B JJIEKTPOHHBIX Tabmuax ¢GopmMymnsl Ams
pacuéToB C UCMOJIH30BAHHUEM BCTPOCHHBIX apU(PMETHUECKUX (YHKIIHMA
(cyMMHpOBaHHE W TOACYET 3HAYEHUN, OTBEYAIONIMX 3aJaHHOMY
YCIIOBUIO, cpeAHee apudmernyeckoe, MOUCK MaKCUMAIbHOTO H
MHHUMAJILHOTO 3HAY€HHUsI), a0COTIOTHOM, OTHOCUTEILHOU, CMEIIAHHOU

azpecamu

4.4

Hcnonp3oBaTh QJICKTPOHHBLIC Ta6J'II/II_U:I JJIA YHUCJIICHHOI'O

MOZACIIMPOBAHUA B MMPOCTHIX 3a/jadax U3 pa3HbIX MPECAMCETHBIX obOnacreit




IMPOBEPAEMBIE 2JIEMEHTbI COAEP KAHUSA

7 KJIACC

Kon

IIpoBepsieMblii 3J1IeMEHT COJAEPKAHMS

[{udposast rpaMOTHOCTH

11

KommnbloTep — yHuBepcalbHOE BBIYUCIUTEIBHOE YCTPOMCTBO, paboTaroliee Mo
nporpaMMe. THIBI KOMIIBIOTEPOB: IEPCOHAIBHBIE KOMIIBIOTEPHI, BCTPOCHHBIC
KOMITBIOTEPBI,  CYNEPKOMIIBIOTEpbl. MoOwibHble — ycTpoiicTBa.  TexHuka

0€30I1aCHOCTH U IpaBuJIa pa6OTBI Ha KOMIIBIOTEPEC

1.2

13

OcHoBHBIE KOMIIOHEHTHI KOMIIbIOTEpa W WX Ha3HaueHue. I[Iponeccop.
OrniepaTuBHas M JOJITOBPEMEHHasi NaMsAThb. YCTPOWCTBAa BBOJA U BHIBOJA.
CeHcopHBII BBOJ, TaTYUKH MOOWJIBHBIX YCTPOMCTB, CpeACTBa OHOMETPUUYECKOM

ayTeHTU(UKAIIH

Hctopust pa3BuTHs KOMITBIOTEPOB M MporpamMMHOro obecrneyenus. [lokonenus
KOMIbIOTEpOB.  COBpPEMEHHBIE  TEHACHLUMH  Pa3BUTHS  KOMIIBIOTEPOB.
Cynepxomnbrotepsl. [lapamiensuble Beuucienus. IlepcoHalbHbII KOMITBIOTED.
[Ipoieccop M ero XapakTepUCTUKHM (TakToBas 4YacTOTa, pPa3pAIHOCTD).
OneparuBHas naMath. JloaroBpeMeHHasi maMmsiTh. Y CTpOHCTBa BBOJA M BBIBOJA.
OO0BEM XpaHUMBIX JAaHHBIX (ONEpaTUBHAs MaMATh KOMIIbIOTEPA, )KECTKUI AUCK U
TBEPAOTEJIbHBIN HAKOINUTENNb, MOCTOSHHAs MaMsiITh CMapT@oHa) U CKOPOCTh

A0CTYyIIa I pa3jINYHbIX BUAOB HOCHUTENEH

14

1.5

[IporpammHoe  obecrieueHHe  KommbioTepa. [lpukiagHoe  mporpaMMHOE
obecrieueHue. Cucremnoe MpOrpaMMHOE obecrieueHue. Cucremsl
nporpamMmmupoBanus. [IpaBoBas oxpaHa mporpamMMm W JaHHBIX. becrnaTHble U

YCIIOBHO-O€CIUIaTHBIE TTporpaMMbl. CBOOOIHOE MPOTpaMMHOE 00€CTICUeHHE
@aiinbl ¥ nanku (karanoru). Tumsl daiinoB. CpolicTBa (aiinoB. XapakTepHble
pasmepsl (aiiJIoB pa3iIMYHBIX THIIOB (CTpPaHWIA TEKCTa, DJIEKTPOHHAs KHUTA,

dortorpadus, 3aMuch IECHU, BUICOKIIUII, TOTHOMETPAXKHBIA (PUITHEM)

1.6

1.7

1.8

[Mpunnunel moctpoeHus ¢dainoBeix cucteMm. llomHoe wums ¢aiina (mankw,
karajiora). [1yTs k Qaitny (manke, KkaTanory)

QaitnoBelil MeHemkep. PaboTa ¢ daiinamu u mankamu (kKatajgoramu): co3gaHue,
KONHMPOBaHUE, NepeMelleHe, epeuMEeHOBaHne U yaaieHue (ailioB U mamok

(xatanoron). [Touck ¢aiaoB cpeacTBaMu ONeparmOHHON CUCTEMBI

ApxuBanus naHHbiX. Mcrnons30Banne mporpaMM-apXuBaTOpOB




1.9

1.10

KomnbioTepHble BUPYCHI U IpYTHe BPEJOHOCHBIE MporpaMMsbl. [Iporpammsl s

3aILUTHI OT BUPYCOB

O0benuHeHne KoMNbIOTepoB B ceTh. Cerh UHTepHET. BeO-cTpanuia, BeO-cair.
CtpykTypa anpecoB BeO-pecypcoB. bpayszep. IloumckoBbeie cuctemsbl. [lonck
uH(pOpMAIlMM TIO KIIOYEBBIM CJIOBaM M MO H300pakeHur0. J[0cTOBEpPHOCTH

uH(popMaluu, noaydeHHoi u3z Marepuera

1.11

CoBpeMeHHbIE CEpBUCHI HHTEPHET-KOMMYHHUKAIUI

1.12

2.1

CereBoil 3THKET, 6a30BbIe HOPMBI HH(DOPMALIMOHHOM 3TUKH U IpaBa MpH padoTte
B cetu UuTepuer. Ctpaterun 6e3omacHoro noseaeHus B lHTepHere
Teoperuueckue OCHOBBI HH()OPMATHKH

Wudopmanivs — 0HO U3 OCHOBHBIX MOHATUN COBpeMEHHOH Hayku. MHopmarus
KaK CBEJICHUs, TpeHa3HAYCHHBIC JUIsI BOCTIPHATHS YEIOBEKOM, U MH(OpMaIus

KaK JaHHBIC, KOTOPBIC MOT'YT OBITh 06pa60TaHBI aBTOMaTH3HpOBaHHOﬁ CHCTEMOH

2.2

JIMCKpeTHOCTh JaHHBIX. BO3MOXXHOCTH ONUCAHUS HENPEPBIBHBIX OOBEKTOB U
IPOIIECCOB C TIOMOIIBIO JTUCKPETHBIX MaHHBIX. MH(OpManmoHHbie mMpoueccs —

IMpoueCChl, CBA3aHHLIC C XPAaHCHUCM, npeo6pa30BaHHeM nu Hepeﬂaqeﬁ JaHHBIX

2.3

2.4

Cumbon. Andasut. MomHocTh andasuta. PaznooOpasue s3bIKOB U ajl(aBUTOB.
EcrecTBeHHbIE M (OpMaAIBbHBIC SI3BIKH. AJI(PABHT TEKCTOB HA PYCCKOM SI3BIKE.
JBonunbiii asipaBut. KonmyecTBO BCEBO3ZMOXKHBIX CIIOB (KOJIOBBIX KOMOWHAIIWH)
buKcUpoBaHHOM JUIMHBI B JBOMYHOM aidasute. I[IpeobpazoBanue mr000T0
andaputa Kk ABOMYHOMY. KOMMUecTBO pa3iauyHbIX CIOB (PUKCHPOBAHHOM AJTUHBI B

andaBuTe OnpeneIEHHON MOIITHOCTH

KOI[HpOBaHI/Ie CHUMBOJIOB OJJHOT'O aﬂ(i)aBI/ITa C IMOMOIIBIO KOJOBBIX CJIOB B APYIromM

aﬂ(l)aBI/ITe, KoaoBas Ta6J'II/II_[a, JACKOAUPOBAaHUC

2.5

I[BOH“IHLIIZ KOI. HpeI[CTaBJIeHI/Ie AAaHHBIX B KOMIIBIOTEPE KaAK TCKCTOB B

JIBOMYHOM aJipaBUTE

2.6

2.7

HNudopmannoHHblii 00bEM TaHHBIX. BUT — MMHUMaNbHAs €AMHHUIA KOJIWYECTBA
uH(pOopMaluu — TBOMYHBIN pa3psa. baiit, kuinobaiiT, MerabaiT, rurabaiT
CkopocTh mepenaud JaHHBIX. EJWHUIBI CKOPOCTH Tepelayd  JIaHHBIX.

Hckaxenue I/IH(I)OpMaI_[I/II/I Ipu nepeaadc

2.8

KoaupoBanue tekcroB. PaBHOMepHBI koa. HepaBHomepHblit kox. KoanpoBka
ASCII. BocemubutHble komupoBku. llonsitne o xomupoBkax UNICODE.
JlekogupoBaHue  COOOIIEHMM C  HUCIOJNB30BaHHMEM  PAaBHOMEPHOTO U

HepaBHOMEpHOTo kKoAa. MHpopmaninoHHbIi 00BEM TEKCTa




2.9

OOmee npexncraBieHue O LUGPOBOM MPEACTABICHUM AayIAHOBU3YyaJbHbIX H
IpYTUX HeNpepblBHBIX JaHHbIX. KonumpoBanume 1nBera. lLlBeToBble Mozenu.

Mopens RGB. I'myouna kogupoBanus. [Tanmutpa

2.10

PactpoBoe u BekTOpHOE TIpenacTaBiieHHe u3o0pakeHuit. Ilukcenb. Ornenka
UHPOPMALIMOHHOTO  00BbEMa  rpaduyeckux  JaHHBIX JUII  PacTPOBOTO

N300paKCHHS

2.11

KOI[I/IpOBaHI/IC 3BYKa. Pa3p${,I[HOCTI) N 4YaCToTa OUCKPETHU3aAlMH. Kommgecto
KaHaJIOB  3aIliCH. OHCHKa KOJIMYCCTBCHHBIX IMapaMCTpPOB, CBA3aHHBIX C

MPEJICTAaBICHUEM U XpaHEHHEM 3BYKOBBIX (ailioB

HNudopmalinoHHbIE TEXHOJIOTUN

3.1

3.2

3.3

TekcToBbIe HAOKYMCHTHI U UX CTPYKTYPHBIC DJICMCHTBI (CTpaHI/H_Ia, 363311, CTpOKa,

CJIOBO, CUMBOJ)

TexcToBIi nmponoeccop — HHCTPYMCECHT CO3JdaHUA, PECAAKTUPOBAHUA U

dbopmatupoBanus TekcToB. [IpaBuia Habopa TekcTa

PenaktupoBanne Tekcta. CBolictBa cumBoioB. lpudr. Tunsl mpudTos
(pyOnensle, ¢ 3aceykamu, MOHOIIMpHUHHEIE). [lomyxupHoe H KypcHBHOE
HauepTanue. CBoiicTBa a03aleB: TrpaHUIb], ab03amHBIA OTCTYN, HWHTEpBa,

BbIpaBHUBaHUe. CTuieBoe (hopMaTupoBaHUe

3.4

3.5

CtpykrypupoBanue uHGOpMalMd C TOMOIIbIO CIOUCKOB W TaOmuIl.
MHoroypoBHeBbIe cricKU. JloOaBieHre TaOIHI] B TEKCTOBBIE IOKYMEHTHI
BceraBka m300pakeHMII B TEKCTOBbIE JOKyMEHTHL. OO0TekaHue H300pa’keHui

TEKCTOM. BKiItoueHue B TEKCTOBBINM JOKYMEHT AUarpamMm U Gopmyi

3.6

3.7

[Tapamerpsl cTpaHulbl, Hymepamnus cTpaHul. JloOaBieHne B JOKYMEHT
KOJIOHTHUTYJIOB, CCBIIIOK

IIpoBepka mpaBonucanusa. PaccraHoBka mepeHOCOB. ['0J10COBOII BBOJ TEKCTA.
OnTuueckoe pacrozHaBanue Tekcra. KomnbroTepHslil nepeBo. Vcnonb3zoBaHue

cepBHCOB ceTH MHTepHeT st 00pabOTKH TeKcTa

3.8

3.9

3HaKOMCTBO C  rpaduyecKUMHM  pelakropamMu. PacTpoBble  pUCYHKH.

Hcnonp3oBanue rpadpuyeckiux NpUMUTHBOB

Omnepanu  perakTUPOBaHUST TpapUUECKUX OOBEKTOB, B TOM YHCIE IHUPPOBBIX
dotorpaduii: uU3MEHEHHE pa3Mmepa, OoOpe3Ka, IMOBOPOT, OTpakeHHWe, pabora C
oOmacTsiMu  (BbIJIETICHHE, KOMUPOBAHME, 3aJIUBKA I[BETOM), KOPPEKIIWs IIBETA,

SAPKOCTHU U KOHTPACTHOCTHU

3.10

BCKTOpHaﬂ Fpa(I)I/IKa. CO3,Z[8.HI/IC BCKTOPHBIX PUCYHKOB BCTPOCHHBIMU



CpPEeICTBAaMU TEKCTOBOTO IMpoOIeccopa WM JAPYruxX HporpamMMm (MPHIIOKEHUH).

JloGaBreHre BEKTOPHBIX PUCYHKOB B JOKYMEHTHI

[MoaroroBka MynbTUMEeNUUHBIX mpe3eHTanuii. Cnaiin. JloGaBineHue Ha Cclaifg

311 TeKCTa 1 n300pakeHnid. PaboTa ¢ HECKOJILKUMU CITaiiIaMu
3.12 Jlo6aBiieHne Ha caiij] ayIMOBU3YyadbHBIX TAHHBIX. AHUMAIUs. [ UIepcchuIKu
8 KJIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEePKAHMS
1 Teopernueckre 0OCHOBBI HHHOPMATHKH
Hermno3unyoHHbIe U TTO3UIIMOHHBIE CUCTEMBbI cuuciaeHus. Andabutr. OCHOBaHHE.
11 Pa3Bépuyras gopma 3anucu umcna. [lepeBoa B AecATUYHYIO CHCTEMY 4HCEN,
3aIMCAHHBIX B APYTUX CHCTEMaX CYUCIICHUS
1.2 Pumckas cucrema cuuciaeHus
JBonunas cuctema cuncienus. [lepeBon nenbix uncen B npeaenax ot 0 go 1024
B IBOMUYHYIO cHCTeMY cuucienus. BocbkMepuunas cuctema cuucienus. [lepeBon
r YHUCell U3 BOCBMEPHYHON CHCTEMbl B JBOWYHYIO M JECATHYHYIO CHUCTEMBI U
' obpatno. IllecTtHammarepuuyHass cucTemMa cuuciaeHus. llepeBox uwcen wu3
HICCTHAIIIATCPUIHON CHUCTEMBl B JIBOMYHYIO, BOCBMEPHUYHYIO U JCCATHYHYIO
CUCTEMBI U 00paTHO
14 ApudmeTndeckre onepanyy B ABOUYHONW CUCTEME CUHCICHUS
Jlormueckne  BbICKa3biBaHUS.  Jlormyeckue  3HAYEHUS  BBICKA3bIBAHUHU.
DJeMEHTapHbIE M COCTaBHBIE BBICKA3bIBaHMS. JlorMuUecKue oOrepanuu: «u»
15 (KOHBIOHKIIHS, JIOTUYECKOE YMHOXKEHUE), «HIN» (IU3BIOHKIUS, JIOTHYECKOE
' CIIOKEHUE), «Hey» (Jorudyeckoe oTpuiianue). [Ipuopurer JOru4ecKkux oneparuii.
OnpeneneHre MCTUHHOCTH COCTABHOTO BBICKA3bIBaHUS TIPU  HM3BECTHBIX
3HAUEHUSX HCTUHHOCTH BXOJISAIINX B HETO 3JIEMEHTAPHBIX BBICKA3bIBAHUN
16 Jlornueckue Boipaxenus. [IpaBuna 3amucu norudeckux Boipaxenuil. [loctpoenue
' TaOJIUI] UCTUHHOCTH JIOTHIECKHUX BBIPAKCHUH
1.7 Jlornueckwue 3meMeHThI. 3HAKOMCTBO € JJIOTHYECKMMH OCHOBAMH KOMITBIOTEpA
2 ANTOPHUTMEBI B IPOTPAMMHUPOBAHHE
91 [Tonstne anroputma. HWcnoJHUTENW aJIrOpuTMOB. AJTOPUTM Kak IUIaH
' yIpaBIeHUS UCTIOTHUTEIEM
2.2 CgoiictBa anropurma. CriocoObl 3aMucH aaropuTMa (CIOBECHBIH, B BUAE OJIOK-



CXEMBI, TIpOorpamMma)

2.3

2.4

2.5

AunroputmMuueckue KOHCTpyKUMH. KoHCTpykuus «cienoBaHue». JInHeWHbI
anroput™M.  OrpaHUYeHHOCTb  JIMHEWHBIX  AJTOPUTMOB:  HEBO3MOXHOCTh
PElyCMOTPETh 3aBUCUMOCTD ITOCIIE0BATEILHOCTHU BBIMOIHAEMBIX ACHCTBUN OT

UCXOJIHBIX TaHHBIX

KoHcTpykuus «BeTBIieHHE»: TOJIHAS W HENojHas (opMbl. BeimonHeHue u
HEBBIIIOJHEHHUE YCIIOBHSI (MICTUHHOCTb U JIOXKHOCTb BbICKa3biBaHUs). [IpocThie u
COCTaBHBIE YCIOBUS

KoHcTpyKIMs «@IOBTOpEHME»: LUKIBI C 3aJaHHBIM YHCIOM IIOBTOPEHMH, C

YCJIOBUECM BBIIIOJIHCHUA, C HepeMeHHOfI OHKIIa

2.6

2.7

2.8

Pazpabotka 11 ¢GopMaabHOrO HCIONMHUTENS AITOPUTMa, MPUBOMASIIEIO K
TpeOyeMOMy pe3yibTaTy IMPU KOHKPETHBIX HCXOJHBIX JaHHBIX. Pa3paboTka
HECJIOKHBIX aJTOPUTMOB C UCIOJIB30BAHUEM IIMKJIOB M BETBICHHM Ui
yrnpaBieHus: (GOpMaNIbHBIMU  UCIOJHHUTENSIMU. BBINONHEHHE alropuTMOB

BPYUYHYIO U Ha KomnbioTepe. CHHTaKCH4YecKue U Jjorndeckue omuoku. OTkassl
S3pik  mporpammupoBanus  (Python, C++, Java, C#, IlIkosnbHbIid
Anroputmuyeckuii  SI3pik). Cucrema HporpaMMHMpOBaHUS: PENAKTOpP TEKCTa
[IPOrpaMM, TPAHCIISITOP, OTJIAUYUK

[lepemennas: Tum, wums, 3HaueHue. lLlenmble, BEIIECTBEHHbIE W CUMBOJIbHBIC

MNCPEMCHHBIC

2.9

OHCp&TOp IMpucBanBaHUs. ApI/I(l)MeTI/I‘leCKI/IC BBIPAXKCHUA U TIOPAHOK HX
BBIYHCIICHUA. Onepam/m C IOCJIBIMHU YHUCIIaMU. TNECIOYUCICHHOC ACJIICHUEC, OCTATOK

OT ACJIICHUA. HpOBepKa ACIIMMOCTHU OJHOI'O IEJIOr0 YMUcCiia Ha ApYyTroc

2.10

2.11

2.12

BerBnenus. CocraBHblE yClOBHsA (3allUCh JIOTMUECKHUX BBIPRXKEHHUH Ha
M3y4aeMOM s3bIKe IporpaMMupoBanus). Haxoxx1eHue MUHUMyMa U MaKkCUMyMa
U3 ABYX, TPEX U YETBIPEX uncell. PelleHne KBagpaTHOrO ypaBHEHUS, UMEIOILIETO

BCIICCTBCHHBLIC KOPHU

I[I/IaJ'IOFOBa}I OTJIalKa MporpaMMm: IMOmaroBO€ BbIITOJIHCHUEC, IIPOCMOTP 3HA4YCHHUH

BCJIMYHH, OTJ'I&)IO‘-IHI)II\/'I BBIBO/I, BI)I60p TOYKH OCTaHOBa

[uxn ¢ ycmoBueM. Anroput™ EBKIMa 1uist HAaXO0XKIEHUST HAMOOIBIIETO 001Iero
JENUTENS IBYX HATYypaJbHBIX yucell. Pa30ueHne 3amucu HATypallbHOTO YHUCHa B
MO3UIIMOHHOM CHUCTEME C OCHOBAaHHMEM, MEHBIIUM WM paBHbIM 10, Ha

OTJeNbHbIE U (PHI

2.13

]_[I/IKJ'I C HepeMeHHOﬁ. AJIFOpI/ITMBI IMMPOBECPKHU ACIIMMOCTHU OAHOTO LECJIOTO YHCliIa



Ha JIpyroe, IpOBEPKU HATYPaJbHOTO YKCiIa Ha TPOCTOTY

2.14

OO0paboTka CHMBOJIBHBIX JaHHBIX. CHMBOJIbHBIE (CTPOKOBBIE) II€pPEMEHHBIE.
[TocumBonbHas oO0paboTka cTpok. [logcyér 4yacTOThl MOSBICHHS CHUMBOJIA B

cTpoke. BectpoeHnnbie hyHKIMM 1711 00pabOTKU CTPOK

2.15

9 KJIACC

Kox

OHpC,I[eJ'IeHI/IC BO3MOJKHBIX PE€3YJIbTAaTOB pa6OTBI ajiropgurMa I1pu 3aJdHHOM
MHOXCCTBC BXOJHBIX HAaHHBIX, OIPCACICHUC BO3MOKHBIX BXOAHBIX JaHHBIX,

MPUBOIAIINX K JAHHOMY Pe3yJbTary

IIpoBepsieMblii 3JIEeMEHT COIePKAHUS

[{udpoast rpaMOTHOCTH

11

I'moGanbuast cerp MutepHer. IP-ampeca y3moB. CereBoe XpaHEHHE JIaHHBIX.
MeTo/bI UHAMBUAYATBHOTO M KOJUIEKTUBHOTO pa3MelIeHHs HOBOM HHpOpMaluH B
Wurepnere. bonbuime pgaHHble (MHTEpHET-JAHHbIE, B YaCTHOCTH JaHHBIE

COIIMAJTIbHBIX CETEH)

1.2

1.3

[TonsitTue 00 wuHPOPMAIIMOHHON 0€30MacHOCTH. YTPo3bl HHGPOPMAIMOHHOM
0e30MMacHOCTH TIpH PadOTe B MIOOATBLHOM CETH U METOJBI IPOTUBOACHCTBHS WM.
[TpaBuna Ge3omnacHoi ayTeHTU(UKAIMU. 3alIUTa JIUYHOW MHGOpPMAIUU B CETU
HNurepuer. be3onacHele  cTparerum  IOBeIeHHs B ceTh  VIHTepHer.
[IpenynpexaeHue BOBJIEUEHHUS B JECTPYKTUBHbIE M KPUMHUHAJIbHBIE (HOPMBI

CETeBOW aKTUBHOCTH (KHMOepOyJIITUHT, (GUIIUHT U Ipyrue Gopmbl)

Bunsl nestensHoctn B MHTepHETE. MHTEpHET-CEPBUCHI: KOMMYHUKALIMOHHBIE
CepBUCHI (1MOUTOBaAsA Ciyk0a, BUACO-KOH(EPEHI-CBSI3b U APYTrHE), CIIPABOYHBIC
CIyKObl (KapTbl, paclucaHusi U JpYrue), MOHCKOBBIE CIYXKObI, CIIyKObI
OOHOBJICHHMsI TPOrPAaMMHOI0 obecriedeHuss M Jpyrue ciyxobl. CepBUCHI
rocynapcTBeHHbIX  yciyr. OOmaunble  XpaHunumia gaHHblX.  Cpejactsa
COBMECTHOM  pa3paboTku JOKyMeHTOB (oHmaiiH-o¢ucel). IIporpammuoe
olOecrieueHre Kak BeO-CcepBHC: OHJIAHHOBBIE TEKCTOBbIE M TIpaduyeckue

pEeaKTOpHl, Cpeibl pa3pabOTKU MPOrpaMM

Teoperuueckue OCHOBBI HH()OPMATHKH

2.1

Mogenb. 3amaum, perraeMble ¢ MOMOINBIO MojaenupoBanus. Kiaccudukarmm
Monene. MarepuanbHele  (HaTypHble) U HHQOPMAIOHHBIE  MOJEIH.

HerCpBIBHBIe U JUCKPCTHBIC MOICIIH. MMuTaliuOHHBIE MO/IEIH. I/ITpOBBIe



2.2

2.3

mozaenu. OTeHKa COOTBETCTBHSI MOJICIH MOJCIHPYEMOMY OOBEKTY M IEJIsAM

MO/JICIIMPOBAHUS
Tabnuuneie Moaenu. Tabauma Kak IpeCTaBICHNe OTHOIICHUS

ba3el nmanabix. OTOOp B TabnuIe CTPOK, YIOBIETBOPSIOMIMX 3aJaHHOMY

YCIIOBUIO

2.4

I'pad. Bepumuna, pebpo, nytb. OpHUEHTHpOBaHHbIE U HEOPHUEHTHPOBAHHBIE
rpader. Jlnuna (Bec) pebpa. Becomas marpuma rpada. [nwHa myTH MEXKAy
BepiurHamMu rpada. [louck ontumansHOro mytu B rpade. HavanbHas BepuinHa
(MCTOYHMK) ¥ KOHEYHas BeplIMHa (CTOK) B OpPUEHTHUPOBAHHOM Tpade.

Brruncnenue koandecTBa HYTCI‘/'I B HallpaBJICHHOM AllUKIIMYCCKOM rpa(be

2.5

2.6

Hepeso. Kopenb, BepimHa (y3en), JIUCT, pedpo (myra) aepeBa. Breicotra nepesa.
[omnepeBo. Ilpumepsr wucmonb3oBaHusi jaepeBbeB. llepebop BapuaHTOB C
MIOMOIIIBIO JIepeBa

[lonarue wmaTemMaTH4yecKOM MoOJeNH. 3ajayd, pellaeMble C  MOMOIIBIO
MaTeMaTHYECKOTO (KOMIIBIOTEPHOTO) MOJICTTUPOBAHHUSI. Otnuune
MaTeMaTHYECKOM MOJENM OT HAaTypHOH MOZETH H OT  CJIOBECHOTO

(JIuTEepaTypHOT0) OMUCAHMS 00bEKTa

2.7

3.1

3.2

OTtanel KOMIIBIOTCPHOI'0O MOJCIHUPOBAHUA: IIOCTAHOBKA 3aJladd, IIOCTPOCHHUC
MaTeMaTH4YeCKOM MOACIIH, nporpamMmMHas pcaiursanus, TCCTUPOBAHUC,
MMPOBECACHNUEC KOMIIBIOTCPHOI'O OJSKCIICPUMCHTA, AdaHAJIIM3 ¢€ro pe3yJibTaToB,

YTOUYHEHHE MOJEIIH
ANTOpPUTMBI U IPOTPAMMHUPOBAHHE

Pa3Ouenue 3agmaunm Ha nonzagauu. CocTaBlieHHE alITOPUTMOB M IIPOrpaMM C
UCMOJIb30BAaHUEM BETBJICHUH, IIUKIOB M BCIHOMOTaTEIbHBIX AJITOPUTMOB IS

YIpaBJICHUA UCIIOJIHUTECICEM UJIW APYTUMHA UCIIOJTHUTCIAMU

Tabnuunble BenuuuHbl (MaccuBbl). OnHomepHble MaccuBbl. CocTaBiieHHE U
OTJIaJIKa TPOrpamMM, PEAIM3YIONIMX THUIOBBIE  AJITOPUTMBI  00pabOTKH
OJIHOMEPHBIX UYHUCIIOBBIX MAacCHUBOB, Ha OJHOM M3 f3BIKOB NPOTrpaMMHPOBaHUS
(Python, C++, Ilackans, Java, C#, IllkonbHblii AnropuTMuuecKuil SI3BIK):
3al0JIHEHUE YMCIOBOIO MAacCHBa CIydYallHBIMM 4YHMCIAMH, B COOTBETCTBUU C
dbopMyIoil win myTéM BBOJAA YMCEN, HAXOXKJIECHHE CYMMBI 3JIEMEHTOB MacCHBa,
JIMHENHBIN IOUCK 33JaHHOTO 3HAaYEHMsI B MACCHUBE, NTOACUYET 3JIEMEHTOB MAaCCUBA,
YIOBJETBOPSIONINX  3aJlaHHOMY  YCJIOBHMIO, HAaxOXXIEHHE MHUHUMAJIbHOIO

(MaKCI/IMaHBHOFO) 9JICMCHTA MacCcCHBa. COpTHpOBKa MacCHuBa

3.3

O6pa60T1<a INOTOKAa JAaHHBIX: BBIYUCICHUC KOJIMYECCTBA, CYMMBI, CPCIAHETO



3.4

apI/I(l)MCTI/I‘IeCKOFO, MHHHMAJIBHOI'O M MAaKCHMAaJIbHOI'O 3HA4YCHUSA JJICMCHTOB

MOCJICAOBATCIIBHOCTHU, YAOBJIICTBOPAIOIUX 3aIaHHOMY YCJIIOBHUIO

VYnpasnenne. Curnan. O6patnas cBs3b. [lomyueHune curHamoB oT IH(POBBIX
JaTYNKOB (KAacaHMs, pAcCTOSHHUS, CBeTa, 3ByKa M Jpyroro). Ilpumepst
UCTOJIb30BaHUSl TPUHIMIA OOpaTHOW CBA3M B CHUCTEMax YIpPaBICHHA
TEXHHYECKHMMHU YCTPOMCTBAaMH, B TOM 4HcIe B poOoToTexHHKe. [Ipumepsr
POOOTU3MPOBAHHBIX CUCTEM (CHUCTEMA YIPABJICHUS IBMKEHUEM B TPAHCIIOPTHOM
cHCTeMe, CBapoyHas JMHUS aBTO3aBOJAa, ABTOMATH3MPOBAHHOE YIIPABICHUE
OTOIUICHMEM JIOMa, AaBTOHOMHAs CHUCTeMa YIpPaBICHHS TPaHCIOPTHBIM

CPEICTBOM U JAPYTrUe CUCTEMBI)

HNudopmalinoHHbIE TEXHOJIOTUN

4.1

4.2

4.3

4.4

[TonsiTre 00 PNMEKTPOHHBIX TaOuuIax. THIBI JaHHBIX B SYEHKaX AJICKTPOHHON
tabmunpl. PenaktupoBanue u popmatupoBanue tadbmun. BerpoeHHble QyHKIUM
JUISl TIOMCKa MaKCMMyMa, MHHMMYyMa, CYMMBI U CPEIHEro apu(METH4ecKoro.
CopTupoBKa [JaHHBIX B BBIICJICHHOM 1uana3oHe. [loctpoenue nuarpamm
(rucrorpamma, KpyroBas [auarpamMMa, TO4YeyHas aumarpaMma). Bwibop Tuma

AuarpaMMbl

[IpeoOpaszoBanue (opmyn mpu KomupoBaHuu. OTHOCUTENbHAS, a0COJIOTHAS U

CMClIaHHasg aapecaiuunsa

VYc0BHBIE BBIUMCIEHUS B 3JEKTPOHHBIX Tabnuuax. CyMMHUpOBaHUE U MOACUET
3HaYeHUH, OTBEYAIOIIMX 3aJlaHHOMY YycioBHio. OOpaboTka OonbpIIMX HaOOpOB

JaHHBIX. YucneHnoe MOJCIIMPOBAHUEC B DJICKTPOHHBIX Ta6n1/1uax

Ponbp mH(pOpMalMOHHBIX TEXHOJOTMH B Pa3BUTHM IKOHOMUKH MUPA, CTPaHbI,
peruoHa. OTKpeIThIe oOpa3oBaTenbHble pecypcbl. [Ipodeccun, cBsizaHHBIE C
uHpOpMaTUKOH W  HMHQ)OPMALIMOHHBIMU  TEXHOJIOTMSIMH:  BeO-Iu3aiiHep,
OPOTPAaMMHUCT,  pa3pabOTUMK  MOOMJIIBHBIX  NPWIOKEHUH, TECTUPOBILHUK,
ApXUTEKTOp TMPOTPaMMHOI0 OOECleyeHHs, CHEIHAINUCT [0 aHAINU3y JaHHBIX,

CHCTEMHBIN AAMHUHUCTPATOP



ITPOBEPAEMBIE HA OI'D 11O HHO®OPMATHUKE TPEBOBAHMUS K
PE3YJIbTATAM OCBOEHHMSI OCHOBHOM OBPA3OBATEJIbHON TPOTPAMMABI
OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

Kon
NpoBepsieMoro
TpeOOBaHNS

1

11

1.2

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
0a30BOr0 YPOBHS OCBOEHHSI OCHOBHOI 00pa3oBaTeIbHOM
NPOrpaMMbl OCHOBHOI0 0011ero o0pa3zoBanusi Ha ocHoBe PT'OC

3HaTh (IOHUMATD)

BnageHnue OCHOBHBIMHM  TOHSATHUSIMU: HH(pOpMaIus, Iepeaaya,
XpaHeHue U o0padboTka MHMOPMALINU, ATTOPUTM, MOJIENb, THPPOBOMA
OPOAYKT ¥ UX HCHONb30BaHUE I pEHIeHHUs Y4YeOHbIX H

MMPAKTUYCCKUX 3aaa4

BJ'IaIIeHI/Ie IOHATUAMMU:. BBICKA3bIBAHUC, JIOTMYECKad  OIcpalusd,

JIOTNYCCKOC BBIPAKCHUC

YmeTh

2.1

2.2

2.3

YMeHue OIICPUPOBATL CAUWHUIAMU H3MCPCHUA I/IH(I)OpMaLII/IOHHOFO

00BEMA U CKOPOCTHU NEpeaun JaHHBIX

YMeHne 3anuceiBaTh M CpaBHHBaATh Ienbie yucia oT 0 go 1024 B
Pa3IMYHBIX MO3UIIMOHHBIX CHUCTEMaX CUHMCICHHUS C OCHOBaHUSAMHU 2, 8,
16, BEIOMHATH apu(PMETHUECKUE OTIepalliU HaJl HUMHU

YMeHue KOOupoBaTh M JAEKOJUPOBATH COOOLICHHUS IO 3aJaHHBIM
mpaBujaM; TOHUMAaHHE OCHOBHBIX TPHUHIIMIIOB  KOJUPOBAHUS

UHGOPMAaLIUU Pa3IMYHON IPUPOABI: TEKCTOBOH, rpaduuecKoil, ay o

2.4

2.5

VYMeHHe 3amuChiBaTh JOTHYECKHE BBIPpAXKCHUS C HCIOJIB30BAHUEM
JAU3BIOHKINHK, KOHBIOHKIIHUU W OTPUIAHHA, OMNPECACIATH MCTUHHOCTDH
JJOTHYCCKUX BBIpa)KeHHfI, €CJIM HM3BCCTHBI 3HAUCHUA MHMCTHHHOCTH
BXOOAIIHUX B HETO NCPEMCHHBIX, CTPOUTH Ta6J'II/IHI>I UCTUHHOCTH JJIsA
JJOTHYCCKUX BLIpa)KeHPIfI; 3alMUCBIBAThL JIOTUYCCKUEC BBIPAKCHUA Ha

M3y4aeMOM SI3bIKE IPOTPAMMHUPOBAHUS

YMeHue cocTaBisiTh, BBIIOJIHATH BpPYYHYH0O M Ha KOMIIBIOTEpE
HECJIO)KHBIE ~ QJTOPUTMBl  JJI1  YNPaBIECHUS  HUCIOJIHUTEISIMU
(Uepenamka, YepTéxHUK U JApyrue); co3gaBaTh U OTJIaKHUBATh
IporpaMMbI Ha OJTHOM M3 SI3bIKOB mporpammupoBanus (Python, C++,
[Tackanp, Java, C#, IlIxonpHBIN AJTOPUTMHYECKUN  SI3BIK),

PCAIM3YIOIHUE HECIIOKHBIC aJITOPUTMBIL 06pa6OTKI/I YUCJIOBBIX JAaHHBIX



2.6

2.7

2.8

2.9

2.10

C HCIIOJIB30BAHUEM HUKIIOB U BeTBJ'IeHHfI; YMCHHC p336I/IBaTB 3aga4uu
Ha moJ3agavur, UCIOJIb30BaTh KOHCTAHTBI, ICPECMCHHLIC U BBIPAKCHUA
Pa3INIHbIX THUIIOB (‘II/ICJ'IOBBIX, JIOTNYCCKUX, CI/IMBOJ'IBHLIX);
AHAJIM3UPOBATH Hp@ﬂﬂO)KGHHBIﬁ AJIropuT™, OIpPCACIIATh, KAaKHC
pE3yiabTaTbel BO3MOXHBI IIPU 3aJJAHHOM MHOXECTBE HCXOAHBIX

3HaYEeHUN

YMeHue 3amucaTb Ha HM3y4aeMOM  S3bIKE IIPOrPaMMHUPOBAHMS
ITOPUTMBI [TPOBEPKHU JAEIMMOCTU OJIHOI'O LEJIOr0 4Yuciaa Ha JpYroe,
NPOBEPKH HATYpPAJIILHOTO YHCJIAa HA MPOCTOTY, BBIACICHUS LU H3
HaTypaJbHOI'O YMCJIA, NOUCK MAaKCUMYMOB, MHWHHUMYMOB, CYMMBbI

YHCJIOBOM IIOCIEI0BATECIILHOCTH

Bianenue yMeHHEM OpHUEHTHPOBATHCA B HMEPAPXUUYECKOM CTPYKType
¢aiinoBoit cucteMsl, paboTath ¢ (ailyIoBOi CUCTEMON MEPCOHAIBHOTO
KOMITBIOTEpa C HCIIOJIB30BaHUEM Trpaduueckoro uHTepdelica, a
MMEHHO: CO37aBaTb, KOIHUPOBaTh, NE€pPEMEILIaTh, NEPEHUMEHOBBIBATD,

yAAJIATh U apXUBUPOBATh (ailiibl U KaTajaoru

BnaneHHe YMCHUSAMHU U HABBIKAMH UCIIOJIB30BaHUS HH(bOpMaIII/IOHHBIX
U KOMMYHHUKAIIMOHHBIX TEXHOJIOTUI JIA TIOHMCKa, XPaHCHUS,

00pabOTKH M Tepelaur ¥ aHAIK3a PA3IMIHbBIX BUI0B HH(pOpMaIim

YMmenue BbIOUpaTh CIocod MPEICTaBICHUS JaHHBIX B COOTBETCTBUU C
MOCTaBJICHHOW 3amadeil (TaOmuIbl, cXembl, Tpaduku, TuarpaMmbl)
WCIIOJIb30BAHUEM  COOTBETCTBYIOUIMX  INPOrPAMMHBIX  CPEICTB

00paboTKN JaHHBIX

YMenue ¢dopmanuzoBaTb U CTPYKTYpUpOBaTh  HH(OpMaIMIo,
UCIIONB3YSl DJIEKTPOHHBIE TaOMUIbl A 0o0paboOTKH, aHanmu3a u
BU3yaJIM3allii YHCIIOBBIX JIaHHBIX, B TOM 4YHCJIE€ C BBIJICICHUEM
quana3oHa TaONWIbI U YIOPSJAOYMBAaHHEM (COPTUPOBKOM) €ro
AJIEMEHTOB; YMEHUE MPUMEHATH B DJEKTPOHHBIX TaOIHIaX (GOPMYITBI
Ui pacu€ToB C  HUCHOJB30BaHHWEM  BCTPOEHHBIX  (DYHKIUH,
a0COJIIOTHOM, OTHOCUTEIHHOM, CMEIIAHHOM aJpecaliiy; NCIOIh30BaTh
AIIEKTPOHHBIE TAONUIIBI JJISI YUCICHHOTO MOJEIHPOBAHUS B MPOCTHIX

3a/1auax M3 pa3HbIX MPEAMETHBIX 0bJacTei




INEPEYEHD 2JIEMEHTOB COAEPXAHMUS, ITPOBEPAEMBIX HA OI'D 110

NHO®OPMATHUKE

Koxa

HHHPar###1.1

1.2

2.1

IIpoBepsieMblii 3JIeMeHT coAepKAHUA

[udposast rpaMOTHOCTH

@aiinel ¥ mankd (katajoru). llpuHIMNBI mocTpoeHHs (PaiIoBBIX
cucteM. [TonHoe ums ¢aiina (manku). [Tytes k daitny (manke). Pabora ¢
daiimaMu W KaTaloraMHd CpPEJACTBAMH  ONEPANMOHHOW CHCTEMBI:
CO3/1aHHE, KOIIMPOBAaHUE, NTepeMeIleHUE, IEPEUMEHOBAHUE U YAalleHUE
¢daiinoB u mamnok (karaioroB). Tumbl aitnmoB. CBoiicTBa (aitios.
QaitnoBelii Menemkep. [louck ¢aiinmoB cpeacTBamu omnepanoOHHON

CHUCTCMBI

O6benunenue kommbioTepoB B ceTb. Cerb MuTepHeT. Beb-cTpanuna,
BeO-caiit. CTpykTypa azpecoB Beb-pecypcoB. bpayzep. Ilouckossie
cucteMbl. [louck wuHpOpMAIMKM 1O KIIOYEBBIM CJIOBAaM H IO
n3obpaxenuto. JloctoBepHocTs uHGOpPMAUU, TMOJIYYCHHOH U3

Nurepnera. IP-anpeca y310B. CeTeBoe XpaHEeHUE JaHHBIX
Teopernueckue 0OCHOBBI HH()OPMATHKH

JIMCKpETHOCTh  JaHHBIX. BO3MOXHOCTH ONHCAHUS HEMPEPHIBHBIX
00BEKTOB U MPOIECCOB C MOMOIIBIO JTUCKPETHBIX JaHHBIX.

CumBon. Andasur. MomHocTs andaButa. J[BoMuHBIA andaBuT.
KonnuectBO  BCEBO3MOXHBIX  CIIOB  (KOJOBBIX  KOMOWHAI[MIT)
¢ukcupoBaHHON [IMHBI B JABOMYHOM aidasure. I[IpeobpaszoBanue
moboro andaBuTa K JABOMYHOMY. KoOJMUeCTBO pa3iaMyYHBIX CIIOB
(uKCUpOBaHHOH JUTHHBI B aJihaBUTE ONpPeAeIEHHON MOIIIHOCTH.
KoaupoBanue CHMBOJIOB OJTHOTO aji(haBUTa C MMOMOIIBIO KOJIOBBIX CJIOB
B Ipyrom andasuTte, KogoBas Tabiuua, Aekoauposanue. Konupoanue
TeKcTOB. PaBHOMepHBI kKoa. HepaBHOMepHBIit ko. Koguposka ASCII,
Bocomubutnbie xonupoBku. Ilonstue o xomupoBkax UNICODE.,
JlexonupoBaHue COOOIIEHUN C HCIOIb30BAaHUEM PaBHOMEPHOTO U

HepaBHOMEpHOTro koja. MHpopMaoHHbIi 00bEM TeKkcTa

2.2

Nudopmannonnsiii 00bEM TaHHBIX. BUT — MUHUMAanbHas €IUHHIIA
KOJIM4YeCTBAa MHPOPMAIIMKM — TBOWYHBIA pa3psia. EnuHUIBI n3MepeHus
nH(popManoHHOTOo 00bEéMa MaHHBIX. but, 0ailT, kumobalT, Merabaiir,

rurabaiit. CKOpocTh Tiepeiayu JaHHbIX. EMUHUIIBI CKOPOCTH TIepeaaun




MAHHBIX

2.3

KomupoBanue upera. llBetoBeie momenu. Monens RGB. I'myOuna
konuposanus. Ilamutpa.

PactpoBoe u BekTOpHOE TmpeAcTaBicHUE H300pakeHHWi. I[lukcens.
Onenka wuH(MOPMAIMOHHOTO O0BEMa TpapUUECKUX JaHHBIX IS

pacTpoBOro U300paskeHus

2.4

2.5

2.6

KOI[I/IpOBaHI/IC 3BYKa. PaBpHI{HOCTB 1 dJacrora 3anucu. KomandecTBo
KaHaJIOB 3aI1iCH.
OHCHKa KOJIMYCCTBCHHBIX IapaMETPOB, CBA3AHHBIX C IMPCACTABICHUEM

U XpaHEHUEM 3BYKOBBIX (paiiiioB

Hemno3uimoHHbIE W TMO3WIIMOHHBIE CHUCTEMBI CUUCICHHS. Al(aBHT.
OcHoBanue. Paspépuyras ¢dopma 3amucu uwucna. IlepeBon B
JNECATUYHYI0 CHCTEMY 4YHCEJ, 3alUCaHHbIX B JPYIUX CHCTEMax
CUMCTICHUSI.

PumMmckasg cucrema cuucieHus

JlBonyHas cucremMa cuucieHus. [lepeBoj LenbIX yucen B Mpenenax oT
0 o 1024 B nBOMUHYIO CHUCTEMY cuucieHHs. BocbmepuuHas cucrema
cuucnenus. [lepeBoj uucen u3 BOCbMEPUUHON CUCTEMBI B IBOUYHYIO U
NEeCSITUUHYI0 cucteMbl M oOparHo. lllecTHaauarepuuHas cucrema
cuucinenus. lIlepeBon wymcen M3 HIECTHAALATEPUYHOM CHUCTEMBI B
JBOMYHYIO, BOCBMEPUYHYIO M JECATUYHYIO CHUCTEMBI U OOpaTHO.

ApI/I(I)MeTI/ILICCKI/Ie orepanunu B JIBOMYHOM CUCTEME CUHCICHUS

2.7

Jlormueckue BbICKa3bpiBaHMs. Jlornueckne 3Ha4Y€HUs BBICKA3BIBAHUM.
DneMeHTapHbIe U COCTaBHbIE BbICKa3blBaHUA. Jlornyeckue omepanuu:
«» (KOHBIOHKIIMS, JIOTHYECKOE YMHOXEHME), «HIN» (AU3BIOHKIIMS,
JIOTUYECKOE CIIOKEHME), «He» (Jlornueckoe oTpuuanue). [Ipuopurer
Jormyeckux onepauuid. OnpeneneHne HCTUHHOCTU — COCTABHOIO
BBICKA3bIBaHUS, €CJIU WM3BECTHBl 3HAYEHHUS] MCTUHHOCTH BXOJSALIMX B
HEro DJJIEMEHTApPHBIX BbICKa3bIBaHUHU. Jlornmueckne BBIPAKEHUS.
[IpaBuna 3anmucu Jjorumdeckux BelpakeHuil. IlocTpoenue Tabnun

HCTHUHHOCTHU JIOTMYCCKUX BLIpa)I(CHHf/'I

2.8

2.9

Jlornyeckue »dlE€MEHThl. 3HAKOMCTBO C JIOTMUECKHMU OCHOBaMU
KOMIIbIOTEpA
HemnpepsiBHBIE W JIHCKpeTHBIE MoOAENU. VIMHTalMOHHBIE MOJEIN.

I/ITPOBLIC MOACIIN. OI_ICHKa AICKBATHOCTU MOJCIIN MOACIUPYCMOMY



00BEKTY U IEJISIM MOJICITUPOBAHUS

2.10

Tabnmuunbie Monenu. Tabnuna kak mpeacTaBiIeHUe OTHOMICHHS. ba3bl
nanHelx. OTOOp B TaOiMIe CTPOK, YIOBJICTBOPSIONINX 3aJaHHOMY

YCJIIOBHUIO

211

212

I'pad. Bepumna, peopo, MyTh. OpueHTUpOBaHHbIE u
HeopueHTUpoBaHHbIe Tpadrl. [[nmmHa (Bec) pebpa. BecoBas marpuia
rpada. JnuHa nytu Mexay BepumHamu rpada. [louck ontuManbHOrO
nytu B rpade. HaganbHas BepmmHa (MCTOYHUK) M KOHEYHAS BEPIIMHA
(cTok) B opueHTHpOBaHHOM rpade. Brluncienue konuyecTBa myTeil B

HaIpaBJICHHOM allUKJINYecKoM Tpade

Hepeso. Kopens, BepmmHa (y3ei), muct, pedpo (ayra) nepea. Beicota
nepesa. IlognmepeBo. Ilpumepbl ucnonb3oBaHusi aepeBbeB. I[lepebop

BapHWaHTOB C IOMOLIBIO ACPCBA

AJTOPUTMBI U IPOTPAMMUPOBAHHE

3.1

3.2

CpoiictBa anroputMa. CrnocoObl 3alucu ajaroputMa (CIOBECHBIH, B
BHJI€ OJIOK-CXEMBI, IPOrpaMma).

CocraBrieHue alropuTMOB U MIPOrPaMM C HUCIIOJIb30BAHUEM BETBIICHUH,
UUKJIOB W  BCIOMOTAaTENbHBIX  aJTOPUTMOB Il YIIpaBJICHUS
ucnonuuteneM (Pobor, UYepenamka, UYepTéXHUK U  Jpyrue).

BelInonHeHne anropuTMoB BpY4YHYIO M Ha KOMIIBIOTEpE

S3eik  mporpammupoBanus  (Python, C++, TIlackans, Java, CH#,
HIxonbHBIH ANTOPUTMUYECKUHN SI3BIK).

Cucrema  mporpaMMHUpPOBaHHUSA:  pEdaKTOp  TEKCTa  Iporpamw,
TPAHCIATOP, OTIATUHK.

[lepemennas: tum, wums, 3HadyeHue. llenble, BelleCTBEHHbIE U
CHUMBOJIBHBIE IEPEMEHHBIE.

Oneparop npucBauBaHus. Apu(pMETHUYECKHE BBIPAKEHUSI U IMOPSIOK
ux BbluMciaeHus. Onepanuy C LENbIMH YHUCIAMHU: ILEJIOUYHUCICHHOE
NielieHne, ocTarok oT aeneHus. Bersnenus. CocTaBHbIE YyCIIOBUS
(3amMch  JIOTMUECKMX  BBIPAXEHMH  Ha  HM3y4aeMOM  s3BIKE
nporpaMMmupoBanus). Haxoxnenne MuUHIMyMa

U MaKCUMyMa M3 JBYX, TPEX M YETHIPEX yucell. Penienne kBaapaTHOrO
ypaBHEHHUsI, UMEIOLIEr0 BellecTBeHHble KOpHHU. L{uki ¢ ycioBuewm.
Anroput™ EBkinaa Juist HaXoA€HUST HAaUOOJIBIIEro OOIIEero AeIUTeNs

JIBYX HaTypalbHbIX uncen. PazOueHue 3amucu HaTypajJbHOTO yucia B




3.3

MO3UIMOHHON CHCTEME C OCHOBAaHHMEM, MEHBIIIMM WJIM paBHbIM 10, Ha
oraensHble mHUppsl. Lukn ¢ mepeMeHHOW. ANTOPUTMBI TPOBEPKU
JETMMOCTH OJIHOTO IIEJIOr0 YKCIIa Ha APYroe, MPOBEPKH HATYPaTbHOTO

4uclia Ha POCTOTY

OO6paboTka CUMBOJBHBIX JaHHBIX. CHMBONBHBIE (CTPOKOBEIC)
nepemeHHble. [locuMBosibHas oOpaboTka crpok. Iloncuér uacToThl
MIOSIBIICHUSI CUMBOJIA B CTpOKe. Berpoennble pyHKIuU 1715t 06paboTKu

CTpPOK

3.4

Omnpenenenue BO3MOXHBIX pPE3yJIbTaTOB pabOThl alropuTMa Mpu
JAHHOM MHOXXECTBE BXOJIHBIX JIAHHBIX, OIPEICICHHE BO3MOXKHBIX

BXOJHBIX JAaHHBIX, IPUBOJANINX K JAHHOMY PE3YyJIbTaTy

3.5

Tabnuunble  BenmuuumHbl  (MaccuBbl). OIHOMEpHBIE  MAaCCHUBBI.
CocraBineHne M OTJaJKa MPOrpaMM, pEANHU3YIOLUUX THUIIOBBIE
JITOPUTMBI 00PaOOTKU OJIHOMEPHBIX YHCIIOBBIX MAacCHBOB, Ha OJJHOM
u3 s3pIkoB nporpammuposanus (Python, C++, Ilackans, Java, C#,
HIkonbHbpld  AnroputmMuueckuil  SI3bIK):  3alOJHEHHE UHCIIOBOIO
MaccHBa CIIy9allHBIMH YHCJIaMH, B COOTBETCTBUU C (hopmynol wiu
INyTEM BBOJA YHCEN, HAXO0XKIEHUE CYMMbl DJJIEMEHTOB MAaCCUBA,
JIMHEWHBIN MONCK 3aJJaHHOT0 3HAYSHUS B MACCHBE, MOJICUET DJIEMEHTOB
MacCuBa, YJIOBJICTBOPSIIOIIMX 3aJaHHOMY YCIIOBUIO, HaXOXJICHUE
MUHUMAaJIbHOIO (MaKCHUMaJIbHOTO) 3jeMeHTa MaccuBa. CopTHpOBKa
MaccuBa. OOpa0oTka TIOTOKAa JAaHHBIX: BBIYMCICHHE KOJIUYECTBa,
CYMMBI, CPEIHETO apu(pMeTHIeCcKoro, MUHUMAaJIbHOTO u
MaKCHMaJbHOTO  3HAQUEHUs  DIIEMEHTOB  IIOCJIEJOBATEIbHOCTH,

YIOBJIETBOPSIOLINX 3a/laHHOMY YCJIOBHIO

3.6

Vnpasnenue. Curnan. OOpatHas cBs3b. [lonyueHue CHUrHaJoB OT
uM(POBBIX AATYUKOB (HApUMEp, KacaHusl, pacCTOSIHUS, CBETA, 3BYKA).
[IpumMepsl HCIONB30BaHMSA HPUHIMIA OOpaTHOM CBSI3M B CHUCTEMAax
YIOpaBiIeHUSI TEXHUYECKUMHU YCTPOWCTBaMHU C MOMOUIbIO JaTYUKOB, B

TOM 4YHUCJIC B p06OTOTeXHI/IKe

WudopmanoHHbIe TEXHOIOTUI

4.1

TexcToBBIlE JOKYMEHTHI M WX CTPYKTYpHBIE SJIEMEHTHI (CTpaHUIIa,
a03arti, CTpokKa, CJI0BO, CHMBOJ).
TexkcToBBIN TpollecCOp — MHCTPYMEHT CO3/aHUSA, PEAAKTHUPOBAHUS U

dbopmatupoBanus TekcTtoB. [IpaBuna Habopa Tekcta. PegaktupoBanue




4.2

tekcta. CBoiictBa cumBoJioB. [Ipudt. Tumsl mpudrtos (pybnensie, ¢
3aceykaMu, MOHOIIMPUHHEIE). [TomykupHOE U KypCUBHOE HauepTaHHUE.
CpoiicTBa a03aneB: TpaHHIBI, a03alHBId  OTCTYI, WHTEPBAI,
BbIpaBHUBaHMe. [lapameTprl crpanuisl. CtuieBoe GopmaTupoBaHHE.
CrpykTypupoBanue HHOOpMAIMK C TOMOIIBKO CIHCKOB W TaOJIMII.
MHuoroypoBHeBble cnucku. JloOaBieHue TaOIMIl B  TEKCTOBBIC
JNOKYMEHThI. BcraBka u300paKeHHA B TEKCTOBBIC JOKYMCHTHI.
OOtekaHne W300paXCHW TEKCTOM. BKIIOYeHHE B  TEKCTOBBIN
JNOKYMEHT Jrarpamm, (GopMys, HyMEpalHud CTPaHUI], KOJOHTHTYJIOB,
CCBUIOK H IPYTUX 3JIE€MEHTOB

Pactposslie pucynku. Mcnons3oBanue rpaduuecKux MpUMUTHBOB.
Omnepanuu peJaKkTHPOBaHUs TpPaPUUECKUX OOBEKTOB, B TOM YHCIIC
udpoBeIX Qororpaduii: uU3MEeHEHHE pa3Mmepa, oO0pe3ka, IMOBOPOT,
oTpakeHHe, paboTa ¢ 001acTsAMH (BbIIEICHUE, KOTUPOBAHKE, 3aIMBKa
[IBETOM), KOPPEKIUS IIBETa, SIPKOCTH W KOHTPACTHOCTH. BekTopHas
rpaduka. Co3aaHue BEKTOPHBIX PUCYHKOB BCTPOCHHBIMU CPEICTBAMHU
TEKCTOBOI'O TMpOIECCOpa WM JAPYrUX TporpamMm (MPUIIOKEHUN).

[[O68.BJ'ICHI/IG BCKTOPHBIX PUCYHKOB B JOKYMCHTEIL

4.3

4.4

[ToaroroBka mMynbTUMenUNHBIX Tpe3eHTauui. Cnaiin. JloGaBienue Ha
ClIaii; Tekcra W M300pakeHWid. PaboTa ¢ HECKONBKUMU ClaigaMu.
JloGaBnenne Ha claid ayIUOBU3YaIbHBIX MJAaHHBIX. AHHMMAIIUA.

I'unepcceslnkn

Tunbl JaHHBIX B siUeHKax 3JEKTPOHHOW Tabnuibl. PenaktupoBanue u
¢dbopmatupoBanue Tabmuil. BcerpoeHHble GYHKIMM AN [TOMCKA
MaKCUMyMa, MHUHHUMYMa, CYMMBI U CpPEIHEro apu@MeTHYeCKOTO.
CopTupoBKa JaHHBIX B BBIJCJICHHOM jauamnazoHe. [loctpoeHue
auarpamMm  (THUCTOrpamMma, — KpyroBas — AuarpamMma,  TOYeudHas
nuarpamma). Beibop tuna nuarpammel. [IpeobpazoBanue ¢popmyn npu

KOIIMPOBAHUMU. OTHOCI/ITCJ'IBHaSI, a0COJIFOTHAS U CMEIIaHHAas aZipecanunsa

4.5

YcoBHBIE BBIYUCICHUS B AJIEKTPOHHBIX Tabnumax. CymMMuUpoBaHue U
MOACYET 3HAYEHWU, OTBEUAIOIIMX 3aJaHHOMY YycioBuio. OO6paboTka
O0onpIMX  HAOOPOB  MaHHBIX. UHMCIEHHOE  MOJECIUPOBAHHE B

AJIEKTPOHHBIX TaOIUIIaX
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