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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o UHPOpPMATUKE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS
COCTAaBJICHA Ha OCHOBE TpeOOBaHUU K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
00pa30BaTeNbHOM MPOTrpaMMbl OCHOBHOTO OOIIIET0 00pa3oBaHMsl, MPEACTaBICHHBIX
B ®I'OC 00O, a Taxxke henepanpbHOU paboyeit MpOrpaMMbl BOCITUTAHUS.

[Iporpamma 1o wuHbOpMaTHKE Ma€T MpEACTaBICHUE O UENsIX, OO0IIei
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOMIMXCA CPEICTBAMHU
uHpopMaTUKUd Ha 0a30BOM YpOBHE, YCTaHABIMBAET 0053aTE€IbHOE MPEIAMETHOE
coJiep>KaHMe, MPEAyCMaTPUBAET €r0 CTPYKTYPUPOBAHUE IO pa3/iesiaM U TEMaM.

[Iporpamma o nHpoOpMaTHKE ONpPEIEIeT KOJTMUECTBEHHbIE U KAYECTBEHHBIE
XapaKTEPUCTUKU YY4EOHOr0o MaTepuaia Jyisl KaJI0ro Tojia U3y4eHHs], B TOM YHCIIe
JUISL COZIEPKATENBHOTO HAMOJHEHUS Pa3HOr0 BUJA KOHTPOJIA (MPOMEKYTOUHOU
aTTeCTallH oOyyarouxcs, BCEPOCCUICKUX MIPOBEPOYHBIX pabor,
roCyJIapCTBEHHON UTOTOBOM aTTeCTAIUN).

[Iporpamma 10 uH(pOPMATUKE SBISETCS OCHOBOM i1 COCTaBJICHUSA
aBTOPCKUX YUEOHBIX MPOTPAMM, TEMATUYECKOTO MJIAHUPOBAHUS KypCa YUUTEIIEM.

[ensmMu u3ydeHuss UWHGOPMATUKA HA ypPOBHE OCHOBHOTO  OOIIETO
o0pa3oBaHUs SIBISIOTCS:

(GbopMHpOBaHHE OCHOB MHUPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHSA HAayKu HUH(POPMATUKH, TOCTHKEHUSIM HAYYHO-TEXHUYECKOTO
mporpecca M OOIIECTBEHHOW MPAKTUKH, 3a CUET pPa3BUTUSA NPEICTaBICHUU 00
uH(pOpMAIUU KaK O Ba)XKHEHIIIEM CTPATETUYECKOM PECypce pPa3BUTHS JHUYHOCTH,
rocyAapcTBa, OOIIECTBa, IOHUMAHUA POJM HWH(OOPMAIMOHHBIX MPOLECCOB,
MH(POPMAIIMOHHBIX PECYPCOB U HUH(POPMAITMOHHBIX TEXHOJOTUA B YCIOBHUSX
1idpoBoit TpaHchopMaIIii MHOTHX cep JKHU3HU COBPEMEHHOTO O0IIECTBA;

o0ecrieyeHrne YCJIOBUM, CIOCOOCTBYIOIIMX PAa3BUTHUIO aJITOPUTMHUYECKOTO
MBIIJICHUS KaK HEOOXOAUMOTO YCIOBUSA NPOGECcCUOHANBHOU JEATEIbHOCTH B
COBPEMEHHOM HMH(GOPMAIIMOHHOM OOIIECTBE, MPEANOoIaramllero crnocoOHOCTb
oOyyaroiierocss pa3OMBaTh CIOXKHBIE 3aayud Ha 0oJiee MPOCThIE TOA3aauH,
CpaBHUBATh HOBBIC 33/1aUU C 3aJa4aMu, PEIIEHHBIMHA paHee, OMPENEIIATh MIark s
JOCTIDKEHUSI pe3yJIbTaTa U Tak JaJiee;

dbopMupoBaHUE U pPa3BUTHE KOMIETECHIMM oOydarommuxcss B 00JacTu
WCIIOJIB30BaHUsl MHPOPMAITMOHHO-KOMMYHUKAIIUOHHBIX TEXHOJIOTHI, B TOM YHCIIe
3HaHWW, YMEHUH M HaBBIKOB pPaldOTHl C HH(OpMalMen, MporpaMMHUpPOBaHUS,
KOMMYHUKAIIM B COBPEMEHHBIX NHU(PPOBBIX Cpelax B YCIOBUAX OOECIICYCHUS
nH(OPMAITMOHHON O€30MaCHOCTH JIMYHOCTHA 00YyYaromerocs;

BOCIIUTAHUE OTBETCTBEHHOTO M M30MPATENHHOIO OTHOUIEHUS K MH(MOpMAIIU
C y4€TOM MPABOBBIX U 3TUYECKUX ACIEKTOB €€ pacnpoCTpaHEHUs, CTPEMIICHUS K
OPOAODKEHHUIO 00pa3oBaHusi B 00JacTd HMHQPOPMAIMOHHBIX TEXHOJOTUH U



CO3UIATENIHPHON JESATEIHPHOCTH C TPUMEHEHUEM CPEICTB HWH(OOPMAIMOHHBIX
TEXHOJIOTUH.

HNudpopmatrka B OCHOBHOM 00IIIeM 00pa30BaHUU OTPAXKaET:

CYIIHOCTh HMH(MOPMATUKM KaK HAYYHOM JUCHUIUIMHBI, H3y4darolieu
3aKOHOMEPHOCTH MPOTEKAHUsI U BO3MOYKHOCTH aBTOMAaTHU3aIMU WH(DOPMaAIMOHHBIX
MPOIIECCOB B PA3IMYHBIX CUCTEMAX;

OCHOBHBIE  00JIaCTH  TPUMEHEHHsT WHMOPMATHKH, TPEXKAEC  BCETO
nH(OpMAaIMOHHBIE TEXHOJOTHH, YTIPABICHUE U COIIMANIbHYIO cepy;

MEXIUCIUIUIMHAPHBIN ~ Xapaktep HWHQOpMaTUKU U HUHPOPMALMOHHOU
NeSTETLHOCTH.

W3yuenne wHDOpMATHKH  OKa3bIBa€T  CYIMIECTBEHHOE  BIMSHUE  Ha
dbopMHpOBaHUE MHPOBO33PCHUS OOYYAIOIIETOCS, €r0 JKU3HCHHYIO ITO3HIIHIO,
3aKJ1a/JbIBAa€T  OCHOBBI  IOHMMAHWSI  TPUHIUIOB  (QPYHKIIMOHUPOBAHUS U
UCITOJIb30BaHUsI MH(DOPMAIIMOHHBIX TEXHOJIOTHI KaK HEOOXOJUMOTO MHCTPYMEHTA
MPAKTUYECKA JIFOOOW NEATeTbHOCTH W OJHOTO W3 Hambosiee 3HAYMMBIX
TEXHOJIOTUYECKUX  JIOCTHXKEHWW  COBPEMEHHOW  UUBWIM3auuMu.  MHorue
MPEAMETHBIC 3HAHUS U CIIOCOOBI NIEATEITLHOCTH, OCBOCHHBIE O0YJaIONTUMUCS TIPU
U3y4eHUU MHGOPMATHKHU, HAXOAT MPUMEHEHHE KaK B paMKax o0pa3oBaTeIbHOTO
mpoliecca TMPU M3YYEHUW JAPYTHX TMPEAMETHBIX oOjacTed, Tak U B HMHBIX
KU3HCHHBIX CHUTYaIlUsAX, CTAHOBATCS 3HAYMMBIMU JJI1 (OPMHPOBAHUS KadeCTB
JUYHOCTH, TO €CTh OPHUEHTHUPOBAHBI HA (HOPMHUPOBAHHWE METAMPEIMETHBIX H
JUYHOCTHBIX PE3YJIHbTATOB 00yUYEHUSI.

OcHoBHBIE 33/1aun yueOHOTO npenmeta «MubopmaTuka» — chopmupoBarh y
0OyJarommxcs:

MOHMMAaHUE TPUHIUIIOB YCTPOHCTBA H (QYHKIIMOHUPOBAHHSI OOBEKTOB
IU(POBOTO OKPYKCHHSI, TPEACTAaBICHUs] 00 WCTOPUU W TECHIACHIMSIX pPa3BUTHS
uH(hOopMaTHKHU TIeproia udpoBoit TpaHchopMaIiu COBpEMEHHOTO 00IIIEeCTBa;

3HAHMS, YMEHUS W HAaBBIKM TPAMOTHOM MOCTAHOBKH 3a/1a4, BOSHUKAIOIIUX B
MPAKTUYCCKON JEATEIbHOCTH, JJII MX PEIICHUS C MOMOIIbI0 MH(POPMAIMOHHBIX
TEXHOJIOTHIA, YMEHHSI W HaBbIKA (hOPMAJIM30BAHHOTO OTMCAHHS ITOCTaBJICHHBIX
3amad;

0a3oBbie 3HaHMWS 00 WHGOPMAIMOHHOM MOJCIMPOBAHWU, B TOM YHCIE O
MaTeMaTHYeCKOM MOJICIIUPOBAHUY;

3HAaHHE OCHOBHBIX QJITOPUTMHUYECKHX CTPYKTYpP U YMEHHE NMPUMEHSATH ITH
3HAHMS JJI MOCTPOEHUSI AJITOPUTMOB pEHICHUs 3aJad M0 WX MaTeMaTHYECKUM
MOJICIISIM;

YMEHUST W HABBIKM COCTAaBJICHHUS MPOCTHIX NPOrPaMM IO TOCTPOCHHOMY
QITOPUTMY Ha OJTHOM 3 SI3BIKOB TIPOTPAMMHUPOBAHUS BHICOKOTO YPOBHS,



yMEHUST Y HaBBIKU J((PEKTUBHOTO WCHOJIH30BAaHUS OCHOBHBIX THIIOB
MPUKJIAIHBIX MPOTrpaMM (TIPHIIOKEHHI) 001ero Ha3HAYCHUS W WH(POPMAITMOHHBIX
CUCTEM ]I PEIICHUS C UX MOMOIIBIO MPAKTUYECKUX 3a/]ad, BiaJcHUE 0a30BbIMU
HOpMaMU WH(POPMAIIMOHHOM OSTUKHM M TpaBa, OCHOBaMH HH(POPMAIMOHHON
0€30IIacCHOCTH;

YMEHHE TPaMOTHO MHTEPIPETUPOBATH PE3YJbTAThl PEUICHUS MPAKTUYECKUX
3alad ¢ TOMOIIBbI0 HWH(POPMAIMOHHBIX TEXHOJOTHHA, MPUMEHSITH TOJyYCHHBIS
pe3yJbTaThl B MPAKTUYECKOU JICITEIHLHOCTH.

enmn w 3amaum u3ydeHUss MHOOPMATUKH HA YPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHUsl OMNPEACNSIIOT CTPYKTYPY OCHOBHOTO COJEpKaHUS Yy4eOHOTro
npeaMeTa B BUJE CICAYIOIMNX YETHIPEX TEMAaTUYECKUX Pa3IeyioB:

uu(ppoBasi rpaMOTHOCTb;

TEOPETUYECKHE OCHOBBI HHPOPMATUKH;

aJITOPUTMBI U IPOTPaMMHUPOBAHHUE;

MH(POPMAIIMOHHBIE TEXHOJIOTUH.

Ha u3ydenune nHpopMaTtuku Ha 0a30BoM ypoBHE oTBoauTcs 102 waca: B 7
kimacce — 34 4daca (1 gac B Hemento), B 8 kinacce — 34 4gaca (1 gac B Hemenio), B 9
KJiacce — 34 yaca (1 qac B HEJIEIII0).



COAEPXKXAHUE OBYUYEHUA
7 KIIACC

Hu¢poBasi rpaMOTHOCTH

KomnbloTep — yHHBepCcajibHOE YCTPOMCTBO 00padOTKM JAHHBIX

Komneiorep — yHUBEpCcallbHOE BBIYMCIUTENBHOE YCTPOMCTBO, paboTaroliee
1o nporpaMMe. THUIIBI KOMIBIOTEPOB: MEPCOHAIBHBIE KOMIIBIOTEPHI, BCTPOCHHBIE
KOMIIBIOTEPHI, CYNIEPKOMITbIOTEPhl. MOOUIIBHBIE YCTPOUCTRA.

OCHOBHBIE KOMIIOHEHThl KOMIIbIOTEpAa M WX Ha3HadyeHue. IIpoueccop.
OnepatuBHass W JOJITOBPEMEHHAs IaMsTh. YCTpPOMCTBA BBOJAA M BBIBOJA.
CeHCOpHBII BBOJ, NaTYMKU MOOWJIBHBIX YCTPOMCTB, CpeICTBAa OMOMETPUUECKOMN
ayTeHTU(PUKALINH.

Hctopust pa3BUTHS KOMIIBIOTEPOB M  MPOTPAMMHOTO  OOECIEYEHHS.
[Toxonenus: koMibpOTeEpoB. COBpPEMEHHBIE TEHIEHUUU Pa3BUTHS KOMIIBIOTEPOB.
CynepKkoMIbIOTEpHI.

[TapayutenbHbIe BBIYMCIICHHUSL.

[lepconanbubiii komMmblOTEP. [Iporieccop M ero xapakTepUCTHKU (TaKTOBas
4acToTa, pa3psaaHocTh). OnepaTuBHass mamMsITh. JlONTOBpEMEHHAs MaMSTh.
YcrpoiicTBa BBOJA U BbiBoja. OOBEM XpaHUMBIX JaHHBIX (OlepaTHBHAs MaMATh
KOMIIBIOTEPA, KECTKUN U TBEPJAOTEIbHBIN AUCK, OCTOSIHHASA MaMATh CMapTQOHa)
Y CKOPOCTb JOCTYIIA JUIsl Pa3JINYHBIX BUJIOB HOCUTEIIEH.

TexHrKa 6€30MaCHOCTH U MpaBujia padOThl HA KOMITBIOTEPE.

IIporpammbl U JaHHBbIE

[TporpamMmMHoe obecrieueHne KommbloTepa. [lpukiagHoe mporpamMmHOE
obecricucHue. CucremHoe IPOTpaMMHOE obecrnieueHue. CucrteMbl
nporpammupoBanus. [IpaBoBasi oxpaHa mporpamMM M JaHHbIX. becriatHele u
yCIOBHO-0€ectuiaTHbIe Mporpammbl. CBOOOAHOE MporpaMMHOE 00ecTieUeHHE.

@aitnbel w1 nanku (karanoru). [TpuHIUOB MOCTpOEHUS (ailIOBBIX CHCTEM.
[Tomnoe wms daitna (manku). Ilyte x daiiny (manke). Pabora c daitnamu u
KAaTaJIOTaMH CPEACTBAMU ONEPALMIOHHOM CHUCTEMBI: CO3JaHHE, KONHPOBAaHHUE,
nepeMelnieHre, NepeuMeHoBaHue U yaaneHue (HaiyioB U nanok (karaaoros). TUITbl
¢aiinos. CaoiictBa (aitioB. XapakTepHble pa3Mmepbl (PaillioB pa3iMyYHBIX THIIOB
(cTpaHMIla TEKCTa, JIEKTPOHHAsA KHUTA, (poTorpadus, 3amuch MecHU, BUICOKIIUII,
MOJTHOMETPAXXHBINH (uiIbM). ApxuBanus JNaHHBIX. Vcmonbp3oBaHWe MNpOrpaMm-
apxuBaTtopoB. daiinoBeiii MeHemxkep. [louck QaiiioB cpeacTBamMu oneparoHHOMN
CUCTEMBI.

KomnerorepHbsle BUPYCBl U IpyrHe€ BPEAOHOCHBIE Mporpammsl. [Iporpammsl
JUTSL 3aLIUThI OT BUPYCOB.

Komnbrorepusbie ceTu



OO0benuneHne KoMIbOTEpoB B ceTh. Cerh UHTEepHeT. Beb-cTpanuna, BeO-
cailt. Ctpykrypa azupecoB BeO-pecypcoB. bpayzep. [louckoBbie cuctemsl. [louck
uHbOpMallMl TIO KIIOYEBBIM CJOBaM W 1O H300paxeHuro. J[ocToBepHOCTH
uHdopmaluu, noaydyeHnoi uz Uurepuera.

CoBpeMeHHbIE CEpPBUCHI MHTEPHET-KOMMYHHUKALIUHA.

CereBoli ATHKET, 0a30BbIE HOPMBI MH(POPMAITMOHHOW STUKH W TIpaBa IpH
pabote B UnTepHete. CTpaTeruu 6e3onacHoro noseaeHusi B IntepHere.

Teopernyeckue 0CHOBbI HHPOPMATHKH

Nudopmanus u uHGOPMANUOHHBIE MPOLECCHI

HNudopmarust — 0JJHO U3 OCHOBHBIX MOHATUNA COBPEMEHHOM HAYKH.

Nudopmariust kak CBeICHUS, TPEHAZHAYCHHBIE ISl BOCTIPUSTHUS YETIOBEKOM,
U uHpOpMalMs KAaK  JIaHHblE, KOTOpble MOryT OBITb  00pabOTaHbI
aBTOMATU3UPOBAHHON CUCTEMOM.

JIucKpeTHOCTh TaHHBIX. BO3MOKHOCTB ONMKMCAaHMs HETPEPHIBHBIX OOBEKTOB U
MPOLIECCOB C MTOMOILBIO TUCKPETHBIX TaHHBIX.

NudopmarimoHHbie MpPOIECCHl — TPOIIECChl, CBSI3aHHBIE C XPaHCHHEM,
npeoOpa3oBaHUEM U MEpeaadeil TaHHBIX.

IIpencraBiaenue ungpopmauuu

CumBon. AndaButr. MomHocTs andauta. Pa3zHooOpaszue S3BIKOB H
andasutoB. EcrecTBeHHbIE U (hOpMalIbHBIE S3bIKH. AJI()ABUT TEKCTOB HAa PYCCKOM
s3bike.  J[BowuHblid andaBut. KoauyecTBO BCEBO3MOXKHBIX CJIOB  (KOJOBBIX
KOMOUWHaIui) (UKCUPOBAHHOW UIMHBI B ABOMYHOM aindasute. [IpeobpazoBanue
moboro andaBuTa K ABOMYHOMY. KOJIMYECTBO pa3iIMUYHBIX CIOB (DUKCUPOBAHHOU
JUTHBI B alaBUTE ONPeNeIEHHON MOIITHOCTH.

KonupoBanue CUMBOJIOB OJHOTO andaBHTa C MOMOIIBI KOJOBBIX CJIOB B
npyrom andasute, KoJ10Bas TabnuIla, 1€KOIUPOBAHUE.

JIBomunbli kox. IIpemcraBieHre HaHHBIX B KOMIIBIOTEPE KAaK TEKCTOB B
JIBOMYHOM ajihaBuUTe.

Nudopmarimonueiii  00bEM JaHHBIX. buT — MHUHUMaTbHAs eIMHUIA
KoJinyecTBa HMH(pOpMaMu — JBOWYHBIA  pa3psa. EauHunbel  u3MepeHus
nHpopMarimoHHoro oobEéMa JaHHbIX. but, 0aiT, KunoOaiT, MeradaiT, ruradaiT.

CkopocTh nepenaun JaHHbIX. ENMHUIBI CKOPOCTH MEPEIaun JaHHbIX.

KomupoBanne TtexkctoB. PaBHOMepHBI KOA. HepaBHOMEpHBI  KOZ.
Komuposka ASCIl. BocbmuOuthbie koaupoBku. [loHATHE 0 KOAMPOBKAX
UNICODE. J[lexonupoBaHue COOOIIEHUN C MCIOJBb30BAHHEM PABHOMEPHOTO H
HEpaBHOMEPHOTO koaa. MHpopManoHHbIN 00BEM TEKCTA.

Hckaxxenne naopMmaiyy mpu nepeaade.

OOwee mpexacrapieHre O HUGPOBOM MPEACTABICHUU ayAHOBU3YaNbHBIX U
JPYTUX HETPEPHIBHBIX JAHHBIX.



KoaupoBanue muBera. llBeroBrie wmomenn. Mogens RGB. I'mybuna
koaupoBanus. [lanutpa.

PactpoBoe u BekTOpHOE mpeactaBieHue n3oOpaxeHuil. [Tukcens. Onenka
nH(OPMAITMOHHOTO 00bEMa rpaduuecKuX JaHHBIX JJI PACTPOBOTO U300PAKEHHUS.

KonupoBanne 3Byka. Pa3zpsaHocTs u yactoTa 3anucu. KoinuecTBo kaHaloB
3aIKCH.

OneHka KOJIMYECTBEHHBIX IapaMETPOB, CBS3aHHBIX C MPEACTABICHUEM H
XpaHEHHEM 3BYKOBBIX (pailsioB.

NudopManuoHHbIE TEXHOJIOTHH

TexcToBbIE JOKYMEHTHI

TekcToBble JOKYMEHTBI M WX CTPYKTYpPHBIE 3JIEMEHTHI (CTpaHMIla, ad3arl,
CTpOKa, CJIOBO, CHMBOJ).

TekcToBBI TpoLEeccOp — UHCTPYMEHT CO3JAHUS, PENAKTUPOBAHMUS U
¢opmatupoBanusi TekcToB. llpaBuna Habopa Tekcra. PemaktupoBaHHe TeEKCTa.
CpoiictBa cuMmBojoB. [pudrt. Tunsl mpudtoB (pyOieHble, C 3acedykamw,
MoHompuHHbIe). [lomyxupHoe U KypcuBHOe Hauepranue. CBoiicTBa al3alles:
TpaHMIIbI, a03alHBIA OTCTYI, UHTEpBAJI, BbIpaBHUBaHME. [lapamMeTpbl cTpaHUIBL.
CruneBoe ¢hopMaTUpoOBaHUE.

CrpykrypupoBaHue HMH(POpPMAIMM C [OMOIIBIO CIHCKOB M  TaOJuUL.
MHuoroypoBHeBbI€ clTUCKH. [JoOaBneHne TabiuI] B TEKCTOBBIE TOKYMEHTHI.

BceraBka n300paxkeHuil B TEKCTOBbIE TOKyMEHThI. O0TekaHue nu3o0paxeHui
TEKCTOM. BKIIIOYeHHE B TEKCTOBBIH JTOKYMEHT auarpamm, (Gpopmyl, HyMepanuu
CTPaHHII, KOJJOHTUTYJIOB, CCBUIOK M IPYTUX 3JIEMEHTOB.

IIpoBepka npaBonucanus. PaccranoBka nepeHoOCcoB. I 0J10COBOM BBOJ TEKCTA.
OnTuyeckoe pacno3HaBaHue Tekcra. KommbrorepHblil nepeBoa. Mcnosb3oBaHue
cepBucoB MHTepHeTa 1151 00paboTKU TEKCTA.

Komnbrorepuas rpaguka

3HAaKOMCTBO C TpauUecKUMH pedakTopamMu. PacTpoBble pPHCYHKH.
Hcnonb3zoBanue rpaguueckux NpUMUTHBOB.

Omnepanuu pelakTupoBaHus rpaduuecKux 0ObEKTOB, B TOM YHCIe UPPOBBIX
dbortorpaduii: u3MeHeHHUe paszMepa, oOpe3Ka, MOBOPOT, OTpaxeHue, padbora c
oOnactamMu (BbIIEICHHE, KOMHPOBAaHUE, 3ajlMBKa LIBETOM), KOPpPEKLMs IBETa,
SPKOCTU U KOHTPACTHOCTHU.

BektopHas rpaguka. Co3mgaHue BEKTOPHBIX PUCYHKOB BCTPOEHHBIMU
CpElICTBAaMH TEKCTOBOTO MPOIECCOpa WM JAPYTUX HIporpamMm (MPUIIOKEHUN).
JloGaBieHre BEKTOPHBIX PUCYHKOB B TOKYMEHTHI.

MyabTHMeAUHHBbIE IIPe3eHTAUN

[ToaroroBka MyJIbTUMEIUUHBIX Npe3eHTanuil. Cnaiig. [JobaBneHnue Ha cnaiij
TeKCcTa 1 u3o0paxeHuil. Pabora ¢ HECKOJIBKUMHM ClIaiiamMHu.



JloGaBnenne Ha  ciaiil = aynMOBU3YalbHBIX  JAHHBIX. AHHMMAaIMS.
['unepccpuiky.

8 KUIACC

Teopernyeckue 0CHOBbI HHPOPMATHKH

Cucrembl CHHCICHUS

Hemno3unvoHHuble W  MO3UIMOHHBIE CUCTEMBbI  CUMCICHUA. Al]aBur.
OcHoBanue. Pa3zeépHytas popma 3anucu yucina. [lepeBoa B AECATUUHYIO CUCTEMY
YU CEJl, 3alIMCAaHHBIX B IPYTUX CUCTEMAX CUUCIICHUS.

Pumckas cucrema cuuciieHus.

JIBonuHas cucrema cuucinenus. llepeBon nensix yucen B npeaenax ot 0 1o
1024 B nBOMYHYIO CHCTEMY CUMCIEHHUSA. BocbMeprnyHas CUCTEMa CUHCICHUS.
[lepeBox uncen U3 BOCBMEPUYHOM CHCTEMBI B JBOMYHYIO U JIECATUYHYIO CUCTEMBI
u oOpatHo. IllectHaamarepuunas cucreMa cuucieHus. llepeBox wyucen wu3
LIECTHAAUATEPUYHON CHUCTEMBI B JIBOMYHYIO, BOCBMEPUYHYIO U JIECATUYHYIO
CUCTEMBI 1 00paTHO.

Apudmernueckue onepanuu B JBOMYHON CUCTEME CUUCIICHHUS.

DJIEeMEHTbl MATEMATHYECKOM JIOTUKH

Jlornyeckue BpICKa3biBaHus. Jlornueckne 3HAYEHUs] BBICKA3bIBAHUM.
DOneMeHTapHble W COCTaBHBIE BBICKa3bIBaHMs. JIornyeckue oOmepanuu: «u»
(KOHBIOHKIIMS, JIOTUYECKOE YMHOXKEHHE), «HUIU» (IU3BIOHKIMS, JIOTHYECKOEe
CIIOXKEHUE), «He» (Jlornyeckoe orpuuanue). [Ipuopurer moruyeckux omnepanuil.
OnpeneneHne HCTUHHOCTH COCTaBHOTO BBICKA3bIBAHUSA, €CJIM U3BECTHBI 3HAYCHUS
VCTUHHOCTH BXOJSIIMX B HErOo 3JIEMEHTAPHBIX BbICKa3bIBaHMU. Jlormueckue
BbIpakeHus. [lpaBuia 3ammcu jormdeckux BoipakeHui. [loctpoenue Ttabmuiy
VCTUHHOCTH JIOTUYECKHUX BBIPAXKEHUM.

Jlormueckue 3eMeHThl. 3HAKOMCTBO C JIOTHYECKUMHU OCHOBaMHU KOMITbIOTEPA.

AJITOPUTMBI M IPOTPAMMHMPOBAHUE

HcnosHUTE M M AJITOPUTMBI. AJITOPUTMHYECKHE KOHCTPYKIIUM

[lonarue anroputma. McnomHWUTENW airopuTMOB. AJNTOPUTM Kak IUIaH
YIPaBJICHUS UCTIOJIHUTEIIEM.

CgoiictBa anroput™ma. CrnocoObl 3amucy ajJropuTMa (CJIOBECHBIM, B BHJIC
OJIOK-CXEMBI, TPOTpaMma).

AnroputmMudeckue KOHCTpyKuuu. KoHCTpykiusi «cienoBaHuey. JIMHEHHbIN
anroput™M.  OrpaHWYeHHOCTb  JIMHEHHBIX  QJITOPUTMOB:  HEBO3MOXHOCTb
MPEAYCMOTPETh 3aBUCHUMOCTh IOCIEA0BATEIbHOCTH BBINOJHIEMBIX JEHCTBUI OT
HCXOJHBIX JAHHBIX.



KoHcTpykuusa «BeTBieHHE»: TMONHAasg U HemosHas (opMbl. BeimonHenue u
HEBBITMOJIHEHUE YCIOBUS (MCTUHHOCTH W JIOXKHOCTH BbICKa3biBaHus). IIpocTeie u
COCTaBHbBIE YCIIOBHS.

KoHCTpyKIust «MOBTOPEHUS»: IUKIBI C 3aJaHHBIM YHUCIOM TMOBTOPEHUM, C
YCIIOBUEM BBITIOJIHEHUS, C IEPEMEHHOMN ITUKJIA.

PazpaboTtka s opmManmbHOTO HMCIOJHUTENS airoOpuTMa, NMPHBOISAIIETO K
TpeOyeMOMy pe3ysibTaTy MpH KOHKPETHBIX MCXOJIHBIX JMJaHHbIX. Pa3paboTka
HECJIOXKHBIX QJITOPUTMOB C HCIOJb30BAaHUEM IIMKJIOB W BETBICHUN IS
yhnpaBieHus: (HopManbHbIMU HMCIHOJHUTENSIMU, TakuMu kak Pobot, Yepemnarika,
Yepré&xHuk. BbllonHeHWe aJropuTMOB BpPYYHYHO M Ha  KOMIIBIOTEpE.
CHHTaKCUYECKHUE U JIorndeckue omuoku. OTKa3bl.

SA3bIK NPOrpaMMupOBaHUS

S3pik nporpammupoBanus (Python, C++, Ilackans, Java, C#, llIkonbHbIi
ANTOpUTMUYECKHI S3BIK).

Cucrema mnpoOrpaMMHUpPOBAHMS: PEAAKTOP TEKCTa HPOrpaMm, TPAHCIATOP,
OTJIAYHUK.

[lepemennas: tum, uMms, 3HaueHue. Llenbie, BelecTBEHHbIE M CHMBOJBHBIC
IIEPEMEHHBIE.

Omneparop mnpucBauBaHus. ApUPMETHUECKUE BBIPAKEHUS M TMOPSAOK HX
BbIuKciieHus. Onepanuu ¢ UEIbIMH YUCIAMU: LIEJIOYUCIIEHHOE JIEJIEHUE, OCTAaTOK
OT JICJICHHS.

Berenenus. CocraBHble YyCIIOBUSL (3alUCh JIOTUYECKUX BBIPAKEHUI Ha
U3y4aeMoM s3bIKe IporpammupoBanusi). HaxoxxaeHne MHUHMMyMa U MakCUMyMa
U3 JIBYX, TPEX U 4eThIpEX uuceln. PemieHue KBaJpaTHOrO ypaBHEHHS, UMEIOLIETO
BEIICCTBECHHBIE KOPHHU.

JuanoroBass oTJagKa NPOrpaMM: [OIIATOBOE BBINOJHEHUE, MPOCMOTP
3HAYCHUI BETMYMH, OTIaJ0YHbIN BBIBOJ, BHIOOP TOUKH OCTAHOBA.

[Mukn c ycnoBueM. Anroput™M EBknmma ans HaxoxkIeHUS HauOOJbIIEro
oOLIero JeiauTeNs ABYX HaTypallbHbIX uMcelsl. PazOueHue 3amucu HaTypaiabHOTO
qrciia B TMO3WIIMOHHOW CHCTEME C OCHOBAaHHMEM, MEHBIIUM Wi paBHbIM 10, Ha
OTJIeJbHBIE LU(PHI.

[Mukn ¢ mepeMeHHOW. AJTOPUTMBI TPOBEPKU JEIMMOCTH OJHOTO €00
Yyclia Ha Ipyroe, IpOBEPKU HATYPaJbHOTO YKCIIa Ha IPOCTOTY.

OOpaboTka CUMBOJIbHBIX JaHHBIX. CUMBOJIbHBIE (CTPOKOBBIE) MEPEMEHHBIE.
[TocumBonbHas oOpaboTka cTpok. Iloncu€T 4YacTOThl MOSBIEHHUS CHMBOJIA B
cTpoke. Bectpoennsie hyHKIuM 17151 00pabOTKH CTPOK.

AHaJIM3 AJTOPUTMOB



Omnpenenenne BO3MOXKHBIX pE3yJNbTaTOB pabOThl aNropuTMa HpU JTaHHOM
MHOXKECTBE BXOJHBIX JaHHBIX, OIPENEIICHUE BO3MOKHBIX BXOJHBIX JAHHBIX,
IIPUBOJAIINX K TaHHOMY PE3YJbTaTy.

9 KVIACC

MudpoBasi rpaMOTHOCTD

I'nobanbHas cetb UHTEPHET U cTpaTeruu 0€30MacHOr0 NOBeACHUS B Hel

['noGanwHas cetb UntepHet. IP-anpeca y3m0B. CeTeBoe XpaHEHHUE JAHHBIX.
MeTobl HHAMBHUIYAIBHOTO U KOJUIEKTUBHOIO pa3MEIIeHUs] HOBOM MH(OpMaluu B
WUntepuere. bonblme naHHble (MHTEpPHET-JaHHbIC, B YAaCTHOCTH JIaHHBIE
COLIMAJIbHBIX CETEN).

[Tonsitue 00 MHPOPMALMOHHON O€30MACHOCTU. YTPO3bl MHPOPMALMOHHOM
0e30MacHOCTU TpU paboTe B TJI0OATBHON CETH U METOJbl MPOTUBOJCHUCTBUS UM.
[IpaBmwia Oe3omacHOW ayTeHTUUKAIMU. 3amuUTa JUYHOM wuHGOpMaAnUU B
WNurtepnere. bezonacHeie crpareruu noseneHus B MHrepHere. IIpenynpexnenue
BOBJICUCHUSI B JIECTPYKTUBHBIE M KpUMHHAJIbHBbIE (DOPMBI CETEBOM AKTHUBHOCTHU
(knOepOyITMHT, PUIIUHT U APYTHE POPMBI).

PabGora B nH(pOPMALIHOHHOM NPOCTPAHCTBE

Bune! nestenpHocTH B IHTEpHETE, HHTEPHET-CEPBUCH: KOMMYHHUKAI[MOHHBIE
CEpBUCHI (MOYTOBasi CIy>k0a, BHUIIEO-KOH(EPEHI-CBA3b U JIPyTue), CIpPaBOYHbBIC
CIyObl (KapThl, paclUCaHus U JAPyTrHe), TIOUCKOBBIE CIYKObI, CIy>KOBI
OOHOBJIEHUS TPOrPaMMHOr0 oOecrieyeHuss M Japyrue ciykObl. CepBHUCHI
rocyAapCTBEHHBIX ycayr. O0maunble XpaHWIUIa JaHHbIX. CpeacTBa COBMECTHOM
pa3paboTKu JOKyMEHTOB (oHiaitH-oducskl). [Iporpammuoe obecrieueHue Kak BeO-
CEpBUC: OHJIAITHOBBIE TEKCTOBBIE U IpaHUuecKUe PeJaKkTOphl, CPeabl pa3padOTKU
porpamm.

Teopernueckue 0CHOBBI HH(pOPMATHKHI

MopeanpoBaHue Kak MeTO/l O3HAHUS

Monens. 3anaun, pemaeMble ¢ TOMOLIbI0 MojenupoBanus. Kinaccupukanun
moneneil.  MarepuanbHble  (HaTypHble) W UHGOPMALMOHHBIE  MOJEIH.
HenpepeiBHBIE ¥ auckpeTHble Mozaenu. Mmwuranmonnesle moxaenu. HWrpossie
mozaenu. OneHka aJeKBaTHOCTH MOJENTU MOJECTUPYEMOMY OOBEKTY U IEJSIM
MOJEJIMPOBAHUS.

Tabnuunsie mogenu. Tabnuia kak IpeaCTaBICHUE OTHOIICHHUS.

ba3sl mannpix. OTOOp B TabmuiEe CTPOK, YAOBIETBOPSIOIIMX 3aJaHHOMY
YCIIOBHIO.

I'pad. Bepmmna, pebpo, nytb. OpUEHTUPOBAHHBIE U HEOPUEHTUPOBAHHBIC
rpader. lnuna (Bec) pebpa. BecoBas marpuna rpada. [Inuna myta Mexmy
BepmiHaMu rpada. Ilouck ontumanbHOoro mytu B rpade. HauanbpHas BepiinHa



(MCTOYHUWK) U KOHEYHAs BEpIIMHA (CTOK) B OpPUCHTUPOBAHHOM rpade. Beraucnenne
KOJIMYECTBA IMyTEH B HAIIPABICHHOM aIMKINYECKOM rpade.

HepeBo. Kopenb, BepmmnHa (y3en), JUCT, peOpo (myra) nmepeBa. Bricota
nepesa. [lognepeBo. Ilpumepsl ncnonbs3oBanus AepeBbeB. [lepebop BapuaHTOB ¢
MOMOIIIBIO JIepeBa.

[londaTrie maTeMaTHYECKOM MOJENIU. 3ajJaud, peulaeMbleé C MOMOIUIBIO
MaTeMaTUYECKOro (KOMIBIOTEPHOT0) MOAEIUpOBaHUs. OTINYMe MaTEMAaTUYECKON
MOJIENId OT HATypHOM MOJEIM M OT CJIOBECHOrO (JIUTEpaTypHOro) OMUCAHUS
00BeKTa.

OTanbl KOMIBIOTEPHOTO MOJEIUPOBAHHUS: NMOCTAHOBKA 3a/Ja4d, MOCTPOEHUE
MaTeMaTUYECKOU MOJIEIH, MpOorpaMMHasl peaau3alius, TECTUPOBAHUE, TPOBEICHUE
KOMITBIOTEPHOT'0 SKCIIEPUMEHTA, aHAJIN3 €r0 Pe3yJIbTaTOB, YTOYHEHUE MO/JICTIH.

AJITOPUTMBI U TPOrPpaMMHPOBaHUE

Pa3paborka ajiropuTMoB M IpOorpamMm

Pa3ouenne 3amaun Ha noazagadyd. COCTaBICHHE AJTOPUTMOB M MPOTPAMM C
WCIIOJB30BaHUEM BETBJICHUM, ILMKIOB M BCIOMOTATENbHBIX aJTOPUTMOB JIJIst
yopaBieHusl UcrnojiHuteseM PoOOT Wi ApyruMHU UCHOJHUTEISIMH, TaKUMU Kak
Yepenamka, YepTEXXHUK U IPYTUMU.

Tabnuunbie BenmuuuHbl (MaccuBbl). OqHOMepHBIE MaccuBbl. CocTaBiieHUE |
OTJIaJIKa MPOrpPaMM, PEeAU3YyIOIIUX TUIOBBIE aJITOPUTMbI OOPAOOTKHU OJJHOMEPHBIX
YHUCIIOBBIX MAaCCHBOB, Ha OJHOM W3 S3bIKOB mporpammupoBanus (Python, C++,
[Tackainp, Java, C#, l1IkonpHBIN ANTOpUTMUYECKHM S3BIK): 3aTI0JIHEHHUE YHCIOBOTO
MacCHBa CIIy4allHBIMHM YHCJIAMH, B COOTBETCTBUU C (HOPMYJION MM MyTEM BBOJA
4yucesl, HaXOXKJIECHUE CYMMBbI 3JIEMEHTOB MAacCHBa, JIMHEHHBIM MOUCK 3aJaHHOTO
3HAQYEHUs] B MacCHBe, TOJACYET DJEMEHTOB MAacCHBa, YAOBJICTBOPSIOIIUX
3aIaHHOMY YCJIOBHIO, HAXOXXJIEHHME MHUHHUMAJIBHOTO (MaKCHUMaJIbHOIO) 3JIEMEHTa
MaccuBa. COpTUpPOBKA MaccuBa.

OOpaboTKa MOTOKA JaHHBIX: BBIYHMCICHUE KOJMYECTBA, CYMMBI, CPEIHETO
apu(pMETUIECKOr0, MHUHMMAJIBHOTO W MaKCHUMaJbHOTO 3HAYCHHUS JJIEMEHTOB
MOCJIEIOBATEIBHOCTH, yIOBIETBOPSIOUINX 3aJAHHOMY YCIIOBHIO.

Yupasienue

VYmpasnenue. Curaan. O6partHas cBsa3b. [lomyuenne cCUrHamoB oT U(POBBIX
JaTYUKOB (KacaHWsi, pacCTOSIHUSA, CBeTa, 3Byka U Jpyroro). Ilpumepsi
WCIIOJB30BaHUs  MPUHIMIIA OOpaTHOM CBSI3M B CHUCTEMax  yNpaBJCHUs
TEXHUYECKUMU YCTPOMCTBAMM C TIOMOLIBIO JAaTYUKOB, B TOM YHCJIE B
pPOOOTOTEXHUKE.

[Tpumepsl poOOTH3UPOBAHHBIX CUCTEM (CHCTEMa YNPABICHUS JABUKCHUEM B
TPAHCIIOPTHOM CHUCTEME, CBapOyHas JIMHUS aBTO3aBOJla, ABTOMATHU3UPOBAHHOE



YIPABJICHHE OTOIUIEHUEM JOMA, aBTOHOMHAs CHCTEMA YIIPaBJICHUS TPAHCIIOPTHBIM
CPEICTBOM U APYTUE CUCTEMBI).

HNupopManuoHHBIE TEXHOJIOTHH

DJIEKTPOHHBbIE TA0IUIbI

[Tonsitue 00 >MeKTPOHHBIX TabiuIax. TUIBI JaHHBIX B sTYEHKaX DJIEKTPOHHOM
tabnuiel. PenaktupoBanue u (opmarupoBanue tadnuil. BceTpoeHHble QyHKINN
JUIS TIOUCKAa MakKCHUMyMa, MHHHMyMa, CYMMBI M CPEIHEr0 apu(pMETHUYECKOro.
CopTHpoBKa JaHHBIX B BBIJEJICHHOM jJuanaszoHe. lloctpoenue nuarpamm
(rucrorpamMma, KpyroBas JuarpaMma, Toue4yHash auarpamma). BpiOop Tuna
JUarpaMMal.

[IpeobpazoBanue popmyn npu kKonupoBaHuu. OTHOCUTENbHAS, A0COIIOTHAS
Y CMEUIaHHas aJpecarusl.

VYCoBHbIE BBIYUCIEHUS B AJEKTPOHHBIX Tabnuuax. CymMMHpoBaHUE W
noJcYET 3HAUYEHUHM, OTBEYAIOUIMX 3aJaHHOMY YycioBuio. OOpaboTka OOJBIIMX
Ha0OpPOB aHHBIX. YUCIIEHHOE MOJICTUPOBAHUE B DJICKTPOHHBIX TAOIHIIAX.

NudopMannoHHble TEXHOJOTHH B COBPEMEHHOM 001IeCTBe

Ponb nHpOpMAMOHHBIX TEXHOJIOTHI B Pa3BUTUN 3KOHOMHKH MHpPA, CTPAHBI,
pernona. OTKpbITbIE 00pa30BaTEIbHbBIE PECYPCHI.

[Tpodeccun, cBs3anubie ¢ MHPOPMATUKON U MHHOPMAIIMOHHBIMU TEXHOJIOTHSIMHU:
BeO-AM3aliHEp, MPOTPaMMHUCT,  pa3pabOTUMK  MOOWMJIBHBIX  MPHUIIOXKEHUH,
TECTUPOBIIMK, APXUTEKTOP MPOTPAMMHOIO OO€CNeUeHus, CHEUUATUCT IO
aHaIN3y JaHHbIX, CUCTEMHBIN aJIMUHUCTPATOP.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
NHO®OPMATHUKE HA YPOBHE OCHOBHOI'O OBIIEI'O
OBPA30OBAHUA

N3yyenne wHGOpPMATHKKM HaA YPOBHE OCHOBHOTO o00ImIero oOpa3oBaHUs
HaIpaBJICHO HA JOCTHKEHUE OOYJaIOUUMUCS JIMYHOCTHBIX, METANPEAMETHBIX U
MPEAMETHBIX PE3yJIbTaTOB OCBOCHHUSI COJEPKAHUS YUEOHOTO MpeMeTa.
JIMYHOCTHBIE PE3YJIBTATDBI

JIn4HOCTHBIE pe3yJbTaThl HMMEIOT HANpPaBJICHHOCTh HA pEIICHUE 3a/ady
BOCIIUTAHUS, PAa3BUTHUSI W COLMAIM3ALMKU OOYYaIOIIUXCSl CPECTBAaMU Y4e€OHOTO
npeaMera.

B pesynbrate wusydenuss MHGOPMATHKHM HA YPOBHE OCHOBHOIO OOIIETO
oOpa3oBaHus y oOydaromierocsi 0yaytr copMupoBaHbl CIEAYIONIUE JTUYHOCTHBIC
pe3yJabTaThl B YACTU:

1) naTpUOTHYECKOr0 BOCIIMTAHMS

[IEHHOCTHOE OTHOIIEHUE K OTEUECTBEHHOMY KYJIbTYPHOMY, UCTOPUUECKOMY U
HAy4YHOMY HACJIeJIMI0, IOHUMaHue 3Ha4YeHHUs MHGOPMATUKU KaK HAYKH B >KU3HU
COBPEMEHHOT0 O00IIeCcTBa, BIAJCHUE JOCTOBEPHOU WH(MOpMAIUEN O MepenoBhIX
MHPOBBIX W OTEYCCTBEHHBIX JOCTI)KCHHSIX B 00JacTh HWHPOPMATUKH U
WH()OPMAITMOHHBIX TEXHOJIOTHM, 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHHUSAX O
1 dpoBoi TpaHchopMaIuu COBPEMEHHOTO OOIIIECTRA;

2) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OpHEHTalls Ha MOpaJbHbIE IIEHHOCTH M HOPMBI B CUTYaIlMsIX HPAaBCTBEHHOTO
BBIOOpPA, TOTOBHOCTH OIIEHUBATh CBOE MOBEJICHUE U MOCTYIIKH, & TAKXKE MOBEJACHUE
Y TIOCTYIIKH APYTHX JIFOJIEH C TMTO3UIIMA HPABCTBEHHBIX U MPABOBBIX HOPM C YUIETOM
OCO3HAHMS TOCHEACTBUN TIOCTYNKOB, aKTHBHOE HEMPHUATHE aCOIHATBHBIX
MOCTYIIKOB, B TOM uHciie B IHTepHeTe;

3) rpa:kIaHCKOro0 BOCIIUTAHMS:

MPEACTAaBJICHUE O COIMAJIBHBIX HOpPMax W MpaBUIaX MEXKIUYHOCTHBIX
OTHOIIICHWM B KOJUJIEKTMBE, B TOM 4YHCJE B COLMAIBHBIX COOOIECTBAX,
COOJIOJIeHNE TIPaBWJI OE30MAaCHOCTH, B TOM YHCIE HABBIKOB 0€30MacHOTro
MOBEJICHUSI B HHTEPHET-CPENle, TOTOBHOCTh K pPa3HOOOpPa3HOW COBMECTHOMU
JIEATEIBHOCTH TPU BBIMIOJHEHUM Y4YeOHBIX, MO3HABATEIbHBIX 3a7ad, CO3JaHUU
y4eOHBIX TPOCKTOB, CTPEMJICHHE K B3aMMOIIOHMMAHHWIO W B3aWMOITIOMOIIHA B
mporiecce 3Tol y4eOHO! eITeTbHOCTH, TOTOBHOCTh OIIEHUBATh CBOE TIOBEACHUE U
MOCTYIIKM CBOWX TOBApHIIEH C TO3WIIMA HPABCTBEHHBIX W MPABOBBIX HOPM C
y4ETOM OCO3HAHUSA MOCIEACTBUM MOCTYIIKOB;

4) HEeHHOCTEe HAYYHOI'0 MO3HAHMS:

c(hOpMHPOBAHHOCTh MHPOBO33PEHUECKHUX MpEJCTaBICHUN 00 MHGbOpMaIH,
nH(OPMAITMOHHBIX mporeccax u WH(OPMAITMOHHBIX TEXHOJIOTHSX,



COOTBETCTBYIOIIUX COBPEMEHHOMY YPOBHIO DPa3BUTHS HAyKH U OOIIECTBEHHOU
MPAKTUKHU U COCTABJISIIOIIMX 0A30BYI0 OCHOBY JUJISl IOHMMAaHHUS CYITHOCTH HAay4YHOUH
KApTUHBI MUPA;

UHTEpeC K OOYYEHHUIO U TO3HAHHIO, JI0003HATEIBHOCTh, TOTOBHOCTH U
CHOCOOHOCTh K CamMO00pa30BaHUIO, OCO3HAHHOMY BBIOOPY HAamNpaBICHHOCTH U
YPOBHsI 00y4Y€HHUS B laJbHENIIEM;

OBJIAJICHNE OCHOBHBIMH HAaBBIKAMHM HCCIIEOBATEIbCKON JI€ATEIbHOCTH,
YCTaHOBKA HA OCMBICICHUE OIbITA, HAONIOJEHUH, IOCTYNKOB U CTPEMJIEHHE
COBEPILIECHCTBOBATh IIyTH JOCTWKECHMSI WHIMBHIYAJIBHOTO W KOJUIEKTUBHOTO
OJ1aronoayyus;

c(OpMHPOBAHHOCTh HH(POPMALUOHHON KYJIbTYpbl, B TOM YHCJE HaBBIKOB
CaMOCTOATENBbHON palbOThl ¢ y4E€OHBIMH TEKCTAMHU, CIPABOYHOM JHMTEpPATypOH,
pa3HOOOpa3HBIMU CPEICTBAMU HMH(OPMALMOHHBIX TEXHOJOTUH, a TAaKK€ yMEHMS
CaMOCTOSITEJIEHO ONPENENATh LIEU CBOET0 00Y4YeHUsI, CTaBUTh U (HOPMYJIUPOBAThH
JUIsl ce0sl HOBBIE 3aJauM B y4y€0e M IO3HABATENBHOW JESITENIbHOCTH, Pa3BUBATH
MOTHBBI U HHTEPECHI CBOEU ITO3HABATEIIBLHON IESITENBHOCTH;

5) dpopmupoBaHus KyJbTYPHI 310POBbS:

OCO3HAHME [IEHHOCTU JKU3HH, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY
3I0pPOBBIO, YCTAaHOBKAa Ha 3J0pOBBIA 00pa3 KH3HU, B TOM 4HCIE M 32 CUET
OCBOCHMSI W COONIOACHUS TpeOOBaHWM 0€30MacHOM AKCIUTyaTalluk CpPENCTB
MH(OPMAITMOHHBIX 1 KOMMYHHKAIIMOHHBIX TEXHOJIOTUI;

6) Tpy10BOI0 BOCIIMTAHMSI:

UHTEpeC K MpPaKTUYECKOMY H3Yy4YeHHIO0 mpodeccuit u Tpydaa B cdepax
npoeccuoHaIbHON NEeATEIbHOCTH, CBSA3aHHBIX C UH(OPMATUKOH,
POrpaMMHUPOBAHUEM W HH(POPMALMOHHBIMU TEXHOJOTHUSIMH, OCHOBAHHBIMU Ha
JOCTHXKEHUSIX HayKd MH(DOPMATUKH U HAYYHO-TEXHUYECKOTO MPOrpecca;

OCO3HAaHHBIM BBIOOP U TOCTPOCHHE HMHAMBHUIYAJTbHOM  TpPaeKTOpUU
oOpa3oBaHMsI W >KM3HEHHBIX IIJJAHOB C YYETOM JIMYHBIX M OOLIECTBEHHBIX
WHTEPECOB U MOTPEOHOCTEN;

7) 3KOJIOTUYeCKOT0 BOCIIMTAHUSA:

OCO3HaHHME TJI00aTBHOrO XapakTepa 3KOJIOTMUECKHX MpoOJeM M IMyTed HuX
pelieHusi, B TOM 4YHCIE€ C Y4E€TOM BO3MOXKHOCTEH HMH(POPMAIMOHHBIX U
KOMMYHUKAIIMOHHBIX TEXHOJIOTHl;

8) apanTanuu o0y4aroumerocsi K M3MEHsIIOLIUMCS YCJIOBUAM COLUAIBHOM
U NPUPOIHOU Cpebl:

OCBOEHHE OOYYAIOIIMMHUCSA COLMATBHOIO OIBITa, OCHOBHBIX COLIMATBHBIX
poJIel, COOTBETCTBYIOIIMX BEAYLIEH NEATEIbHOCTH BO3PACTa, HOPM M MPaBHII
OOIIECTBEHHOTO NOBeIeH!Us, (OPM COLMATLHOM KU3HU B TPyIIax U COOOIIECTBAX,
B TOM YHCJIE CYIIECTBYIOIIUX B BUPTYAJIIbHOM IIPOCTPAHCTBE.



METANIPEIMETHBIE PE3YJIBTATBI

MertanpenMeTHble pe3yibTaThl OCBOCHUS MPOrpaMMbl MO HHPOpPMATHKE
OTpaXaloT  OBJIAJICHUE  YHHMBEPCAJIIbHBIMU  Y4YEOHBIMH  JEHCTBUAMH  —
M03HABATEILHBIMU, KOMMYHUKATHBHBIMU, PETYJISTHBHBIMH.

Ilo3HaBaTe/IbHbIC YHHBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA

Bba3oBble Jjoruueckue JeMicTBUA:

YMEHUE ONpENeATh TMOHATHSA, CO37aBaTh OOOOIICHUS, YCTaHABIMBATH
aHaJOTUM, KJIACCU(PUIUPOBATH, CAMOCTOSITEIbHO BBIOMpPATh OCHOBAaHUS U
KpUTEPUH ISl KiIacCU(UKAIMU, YCTAaHABIUBATh MPUYHMHHO-CIIEACTBEHHBIC CBS3H,
CTPOUTH JIOTHYECKUE PACCYKICHHS, JeNaTh YMO3aKIIOUEeHHsS (MHIYyKTUBHBIC,
JETYKTUBHBIE U TI0O AaHAJIOTUH) U BBIBOJIBI;

YMEHHE CO03/1aBaTh, MPUMEHSATH U MPeoOpa3OBbIBATh 3HAKU KU CHUMBOJIBI,
MOJIEJIN ¥ CXEMBI JIJIsl pEIICHUs YYCOHBIX U MMO3HABATEIIbHBIX 33]1a4;

CaMOCTOATENILHO BBIOMpATh CIIOCOO pelieHus y4eOHOU 3ajayu (CpaBHUBATH
HECKOJIbKO BapHaHTOB pEIICHMs, BBHIOMpATh HamOoJiee MOIXOANIUN C y4ETOM
CaMOCTOSITETILHO BBIJICJICHHBIX KPUTEPUEB).

Ba3oBble uccienoBareabckue AeCTBUS:

dbopMyIMpoBaTh BOMPOCH, (UKCUPYIOIIME Pa3pblB MEXKIY peaTbHbIM H
JKeIaTeIbHBIM COCTOSIHEM CHUTYalluu, 00bEKTa, U CAMOCTOSITEIbHO YCTaHABINBATh
HMCKOMOE U JIAaHHOE;

OIICHUBATh HA MPUMEHUMOCTh U JIOCTOBEPHOCTh MH(OPMAIIHIO, TOJTYYCHHYIO
B X0JI€ UCCJICIOBAHUS;

MPOTHO3UPOBATh BO3MOYKHOE JaJIbHEHIIIee Pa3BUTHE TMPOIIECCOB, COOBITUI U
WX TIOCJIC/ICTBUSI B AHAJIOTUYHBIX WJIM CXOJHBIX CUTyallUsAX, a TAaK)KE BBIIBUTATh
MPENO0JIONKEHUS 00 UX Pa3BUTHH B HOBBIX YCIOBUSX U KOHTEKCTAX.

Pa6ora ¢ unpopmanmeii:

BBIABJIATE JAeUIUT WHOOpPMALMM, JTaHHBIX, HEOOXOIUMBIX JI PEelICHUS
MMOCTABJICHHOM 3aJ1a4H;

MPUMEHSTh PA3JIUYHBIE METOJbI, MHCTPYMEHTHI W 3alpPOChl MPU TMOUCKE U
orbope uHOpPMaMK WIM JTaHHBIX W3 HCTOYHUKOB C YUYE€TOM MPEII0KEHHOM
y4eOHOM 3a/1a4u U 33JIaHHBIX KPUTEPUEB,;

BBIOWpATh, aHAJTU3UPOBATh, CHUCTEMATU3UPOBATH W HWHTEPIPETUPOBATH
uH(OPMAITUIO PA3TUYHBIX BUIOB B (JOPM IIPEICTABIICHNUS,

CaMOCTOATENLHO  BBIOMpATh  ONTHUMANBbHYIO  (QOpMy  TIPEICTaBIICHUS
uHOpMaAIlMM U WUIIOCTPUPOBATH pEIIaeMble 337a4d HECIOXKHBIMH CXEMaMH,
JTarpaMMamu, UHOM Tpadukoil 1 UX KOMOMHAIUSIMU;

OIICHWBATh HANEKHOCTh HMH(POPMAIMKA TIO KPUTEPHSIM, MPEIIOKECHHBIM
yauTeseM uin chOpMyITHPOBAHHBIM CaAMOCTOSTEIIEHO;



3¢ (HEeKTUBHO 3aIOMUHAThH U CUCTEMATU3UPOBATh HH(POPMAITHIO.

KoMMyHHKAaTHBHBIC YHHBEPCAJIbHbIC YYeOHbIE NelCTBUA

OOwmenne:

COIIOCTABJIATH CBOM CYXKICHHMS C CYKICHUSMH JIPYTHMX YYACTHHKOB IHAJIOTA,
OOHapyXHBaTh Pa3IUUHUE U CXOACTBO MO3UIIHIA;

nyOJIMYHO MPENCTABIATh PE3YIbTAThl BBIIOJIHEHHOTO ONBITA (IKCIIEPUMEHTA,
UCCJIEIOBaHMSI, IPOEKTA);

CaMOCTOSITENIbHO ~ BbIOMpaTh (opMaT BBICTYIUIEHHS C Y4YETOM 3aaay
MPE3EHTAlUd U OCOOEHHOCTEW ayAUTOPUU U B COOTBETCTBUU C HUM COCTaBISTh
YCTHBIE U TUCBMEHHBIE TEKCTBI C UCIIOJIb30BAHNEM WILTIOCTPATUBHBIX MAaTEPUAJIOB.

CoBMecTHAasI 1eITEJILHOCTD (COTPYIHHUYECTBO):

IIOHUMAaTh M HCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHIWBUAYaJIbHOU
paboThl MpHU pEHIeHUH KOHKPETHOM NpoOJieMbl, B TOM YHCJIE€ MpPHU CO3IaHUU
MH(OPMAIMOHHOTO MPOIYKTA;

NPUHUMATh 1I€JIb COBMECTHOW MH(MOPMALMOHHON JEATEIBbHOCTH MO cOopy,
oOpaboTke, mnepenade, Qopmanuzanuu HHPOPMAIUHU, KOJJIEKTUBHO CTPOUTH
JeHCTBUS MO €€ JOCTMKEHMIO: paclpeiessiTh PoJiu, JOroBapuBaThCs, 00CYXIaTh
MPOLIECC U PE3YNIHTAT COBMECTHOM PaOOTHI;

BBINIOJIHATh CBOKO 4YacTh paboOThl ¢ MH(pOpManued Wi HHPOPMAIUOHHBIM
IPOLYKTOM, AOCTHTasi KaueCTBEHHOI'O pPE3yJibTaTa [0 CBOEMY HAIPABICHUIO U
KOOPJMHUPYsI CBOM JIEHUCTBHSI C IPYTUMHU WICHAMH KOMAaH/IbI;

OLIEHMBATh Ka4Y€CTBO CBOETO BKJIaJa B OOIIMIA HH(OPMAIIMOHHBIN MPOIYKT 110
KPUTEPHUSIM, CaMOCTOSITEIILHO chopMyITUPOBAHHBIM YYaCTHUKaMU
B3aHMMOJICHCTBUS,

CPaBHUBATh pe3yJlbTaThl C MCXOAHOW 3aJadyed M BKJAJ KAXKIOTO WICHA
KOMaH/Ibl B JOCTHXXEHHE Pe3ylbTaToOB, pa3AeiisiTh chepy OTBETCTBEHHOCTH U
MPOSIBIIATE TOTOBHOCTh K MPEAOCTABIEHUIO OTUETA TIEPE TPYIIIIOH.

PeryasiTuBHbIe yHUBeEpPCAJbHbIEe YUeOHbIe 1eliCTBUS

Camoopranusamnus:

BBISBJISITh B JKM3HEHHBIX M YYEOHBIX CHUTyallUsX MpoOJjieMbl, TpeOyroiue
pelieHus;

OpPUEHTUPOBATHCS B  PA3JIUMYHBIX TMOJAXOJAaX K TPUHITHIO peIICHUM
(MHAMBUIyaTbHOE IPUHATHUE PELICHUN, IPUHSITUE PELICHUN B TPYIINE);

CaMOCTOSITETIbHO COCTaBJISITh QJITOPUTM PEIICHUS 3a7a4yu (WM €ro 4acTh),
BBIOMpaTh crioco0 perieHus yueOHOM 3a/laun ¢ Y4ETOM HMEIOIIUXCS PECYPCOB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMeHTHpPOBaTh INpejjiaraéMble BapUaHTHI
peLIeHN;



COCTABJIATh IUIAH ACUCTBUU (ITUIAaH peanu3alydd HAaMEUYEHHOT'O aJlfOpUTMa
pElIeHMs), KOPPEKTUPOBATh MPEIOKEHHBI AITOPUTM C YYETOM MOITYUYEHUS
HOBBIX 3HAHHUH 00 N3y9aeMOM OOBEKTE;

nenatb BBIOOP B YCINOBUSAX MPOTUBOPEUYMBOM HHpoOpManuu u OpaTh
OTBETCTBEHHOCTH 32 PEILICHHUE.

CaMoOKOHTpPOJIb (pediekcus):

BJIaJIETh CIOCOOAMH CAMOKOHTPOJISI, CAMOMOTHBAIINH U PEIICKCHUH;

JIaBaTh OIIEHKY CUTYaIlMH U MpeJiaraTh IiaH €€ U3MEHEHUS;

YUUTHIBATh KOHTEKCT U MPEABUJETh TPYAHOCTH, KOTOPbIE MOTYT BOBHUKHYTh
OpU pEleHUH Yy4yeOHOW 3aJaud, aJanTHUpOBaTh pEIIEHUE K MEHSIOLUMCS
00CTOSATEIECTBAM,;

OOBSACHATh  NPUYMHBI  JOCTHKEHUS  (HEIOCTHXKEHHS)  PE3yJIbTaTOB
UH(GOPMAILIMOHHOM JESATENIbHOCTH, J1aBaTh OLEHKY IPUOOPETEHHOMY OMBITY, YMETh
HaXOJUTh ITO3UTUBHOE B ITPOU3OLIEAIIEN CUTYaLlUN;

BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB,
WU3MEHUBUINXCS CUTYallUi, YCTAHOBJIEHHBIX OMIMOOK, BOSHUKIINX TPYIHOCTEM;

OLICHMBATh COOTBETCTBHE PE3yJIbTaTa LIEJIU U YCIOBUSAM.

IMOUMOHAIbHBIN HHTE/JIEKT:

CTaBUTh ce€0s1 HA MECTO JPYroro 4ejoBeKa, IOHUMaTh MOTHUBBI U HAMEPEHUS
JPYroro.

IIpunsiTue cedst M APyrux:

OCO3HAaBaTh HEBO3MOKHOCTb KOHTPOJIMPOBATh BCE BOKPYT JAXKE B YCIOBUAX
OTKPBITOTO JOCTYTA K JIIOOBIM 00bEMaM HHGOPMAIIHH.

HPEIMETHBIE PE3YJIBTATDBI

K xonmy oOydenus B 7 kjacce y oOydaromerocs OyayT c)opMHUpOBaHbI
CIICYIOIINE YMECHHUS:

MOSICHSITh Ha npuMepax CMBICIT TTOHATHI «uHopManms,
«MH(POPMAIIMOHHBIN  Tporecc»,  «oOpaboTka  uWHPOpMAIUK»,  «XPAHCHHE
uHdopMaIuny, «repenada nHHOPMAaIH;

KOJIUPOBAaTh M JICKOJAWPOBATH COOOIICHUS II0 3aJaHHBIM IIpaBUJIaM,
JIEMOHCTPHUPOBATh TOHMMAHUE OCHOBHBIX MPUHITUIIOB KOJAWPOBAaHUS WH(POpMAIIUN
Pa3TUYHON MIPUPOJIBI (TEKCTOBOM, TpaduuecKom, ayino);

CpaBHUBATH JUIMHBI COOOIIEHWH, 3alMMCAaHHBIX B pa3IMYHBIX andaBuTax,
OTIEpUpPOBATh CIMHHUIIAMH H3MEpPEHUsT WHOOPMAIIMOHHOTO 00bEMa M CKOPOCTH
nepeaayn JaHHbIX;

OLICHMBATh W CPAaBHUBATH pa3Mepbl TEKCTOBBIX, I'PAPUUYECKUX, 3BYKOBBIX
¢aitnoB u Buaeoaitnos;



OPUBOJIUTH TPUMEPHI COBPEMEHHBIX YCTPOMCTB XpaHEHUs U TMepefadu
uH(bOpMaIlui, CPAaBHUBATh UX KOJMYECTBEHHBIC XapaKTEPUCTHKY;

BBIJICTISITh OCHOBHBIE ATalbl B UCTOPUH U MOHUMATh TEHACHIIMU Pa3BUTHUSA
KOMIIBIOTEPOB U IPOrPaMMHOTr0 00eCTIeUeHUs;

[OJIy4aTh ¥ UCIOJIB30BaTh MH(OPMALIUIO O XapaKTEPUCTUKAX MEPCOHATBHOTO
KOMIIBIOTEpAa U €ro OCHOBHBIX JJIEMEHTaxX (IPOIECCOp, ONEpaTUBHAs MaMSTh,
JOJITOBPEMEHHAsI MaMATh, yCTPOWCTBA BBOJIa-BhIBOIA);

COOTHOCUTh XapaKTEPUCTUKH KOMIIBIOTEpA C 3aJauyaMu, PEUIaéMbIMU C €rO
OMOMUIBIO;

OPUEHTHPOBAThCSI B HEPAPXUUECKOM CTPYKType (ailioBo CHUCTEMBI
(3anuceIBaTh mojgHOe WMA (haiina (KaTtayiora), myTh K ¢aiiny (karajory) mo
UMEIOIIEMYCsl ONMHUCAaHUIO (aiIOBOM CTPYKTYpPBHI HEKOTOPOTO HH(POPMAIIMOHHOTO
HOCHTEJIS);

pabotath ¢ (aillIoBOMl CHUCTEMOM NEPCOHAIBHOTO KOMIBIOTEpPA C
UCIIONb30BaHuEM Tpadudeckoro nHTepdeiica, a MIMEHHO: CO37[aBaTh, KOMUPOBATD,
nepeMeniaTh, IepeuMeHOBBIBATh, YAANSATh W apXUBHPOBATh (alibl U KaTaJloTH,
UCIIOJIb30BaTh aHTHBUPYCHYIO TPOTPAMMY;

IPEJCTaBISTh PE3YIbTaThl CBOEH JIEATEIBHOCTH B BUAE CTPYKTYPUPOBAHHBIX
WLTIOCTPUPOBAHHBIX IOKYMEHTOB, MYJIbTUMEIUUHBIX IPE3CHTALINN;

uckatb nHpopmarmio B lHTepHETE (B TOM YHCIE, 1O KIIIOUEBBIM CIOBaM, 110
M300pAKEHHIO), KPUTUYECKH OTHOCUTHCS K HaWJIE€HHON MH(OpMaluu, 0CO3HABAs
OMacCHOCTb JUIsI JIMYHOCTH U OOILIeCTBa pacHpOCTPAHEHHUS BPEIOHOCHOM
uH(bOpMallK, B TOM YHCJIE SKCTPEMUCTCKOTO U TEPPOPUCTUUECKOIO XapaKTepa;

MOHUMATh CTPYKTYPY aJpeCcOB BEO-PECYpPCOB;

UCIIOJIb30BaTh COBPEMEHHBIEC CEPBUCH MHTEPHET-KOMMYHUKAIIN;

coOmtoaaTh TpeOoBaHMs O€30MAaCHOM AKCILTyaTallMM TEXHUYECKHUX CPENICTB
UHPOPMAIIMOHHBIX M KOMMYHMKAIIMOHHBIX TEXHOJOTHH, COOMI0AaTh CETEeBOM
ATUKET, 0a30Bble HOPMBI HMH(POPMAIMOHHOW OSTUKHM W TIpaBa Mpu paboTe C
NPUWIOKEHUSIMU Ha JIOOBIX ycTpoiicTBax U B MHTepHeTe, BbIOMpaTh Oe30macHble
CTpaTeruu MOBEJACHUS B CETH;

OPUMEHATh METOAbl TPO(QUIAKTUKKA HEraTUBHOTO BIUSHUS  CPEICTB
UHPOPMAIIMOHHBIX M KOMMYHHUKAIIUOHHBIX  TEXHOJOTHMH Ha  3/10pOBbE
MOJIb30BATESL.

K xonmy oOyuenus B 8 kjacce y oOyuaromierocss OyayT c(opMHpOBaHBI
CIIETYIOIIE YMEHHUS:

NOSICHATh ~HA  NpUMEpax  pa3iMuus  MEXKIy  IO3UIHOHHBIMHU |
HETIO3UIIMOHHBIMU CHCTEMaMH CYHCIICHUS;



3alMChIBaTh W CpaBHMBATh wLenble yuciaa or 0 go 1024 B pa3nuyHbIX
MO3UIIMOHHBIX CHCTEMaX CUYHUCICHUS (C OCHOBaHUSAMU 2, 8, 16), BBIIOIHATH
apupMeTHIECKHEC OTICPAIMH HAJl HUMU;

pPacKpbIBaTh CMBIC]I TOHSTHH «BBICKA3bIBAHUEY», «JIOTHYECKAs OMEpaLUs,
«JIOTUYECKOE BBIPAXKCHHEY;

3aMUCHIBATh JIOTUYECKUE BBIPAKEHUS C HCIOJIb30BAaHUEM JIU3BIOHKIINH,
KOHBIOHKIIUM W OTPHUIAHUSI, ONPEIETSATh UCTUHHOCTh JIOTUUECKUX BBIPAKEHUH,
€CJIM U3BECTHBI 3HAYCHHS] UCTMHHOCTU BXOJAIIMX B HETO MEPEMEHHBIX, CTPOUTH
TaOJIMIIBI UCTUHHOCTH JIJISl JIOTUYECKUX BBIPAKCHUN;

pacKpbIBaTh CMBICH TMOHATHI «UCIIOJHUTEIbY», «AJITOPUTM», «IIPOrpamMMmay,
MOHUMAs Pa3HUILY MEXY YIOTpEeOJICHUEM 3TUX TEPMUHOB B OOBIJIEHHON peUu U B
UH(pOpPMAaTHKE;

OMKCHIBATH AJNTOPUTM PEIICHUS 3a/Jaud Pa3jIM4YHBIMUA CIOCOOaMHU, B TOM
YHCJIe B BUJIE OJIOK-CXEMBI;

COCTaBJISATh, BHIMIOJIHITH BPYYHYIO U HA KOMITBIOTEPE HECIIOKHBIE aJlTOPUTMBI
C UCIOJb30BAaHUEM BETBJICHUU M IMUKIOB JJis YIPaBJICHUS HMCIOJIHUTEISIMU,
TakuMu kak Pobot, Uepenaiika, YepTEXHUK;

UCIIOJIb30BaTh KOHCTAHTHI M TEPEMEHHBIE PA3JTUYHBIX TUIOB (YHCIOBBIX,
JIOTUYECKUX, CUMBOJIBHBIX), @ TAKXKe COAEpIKAIIUEe UX BBIPAKEHUS, UCIIOIH30BATh
orepaTop MpUCBaUBaHUS;

UCIIOJIB30BaTh MPU pa3pabOTKe MporpamMM JIOTHYECKUE 3HAUYCHUS, ONepaluu
Y BBIPAXKEHUS C HUMU;

aHAJIM3UPOBATh MPEJIOKECHHBIE AITOPUTMBbI, B TOM YHCJIE ONPEIEIATh, KAKUE
pEe3yabTaThl BO3MOXHBI IPU 3aJaHHOM MHOXECTBE UCXO/IHbIX 3HAaYCHUI;

co3/laBaTh W  OTJaXUBaTh MPOTpaMMbl HAa  OJHOM U3  SI3BIKOB
nporpammupoBanus ~ (Python, C++, Ilackams, Java, C#, IlIkonabHbIN
AnropuTMUYeCKUl SI3BIK), pearu3yIolue HECIOXKHBIC aJITOPUTMBI O00paOOTKH
YUCJIOBBIX JAHHBIX C HCHOJIb30BAHHEM IIMKJIOB W BETBJICHUN, B TOM YHUCIIE
peanu3yoIme MpoBEepPKy JASTUMOCTH OJHOTO 1IEJIOr0 Yhciia Ha JIPyroe, MpoBEepKyY
HaTypaJIbHOTO YKMCJia Ha IPOCTOTY, BBIACICHUS (P U3 HATYpATIbHOTO YHCIIA.

K konmy oOyuenuss B 9 kiacce y oOydaromierocss Oyayt chopmMupoBaHb
CIICYIOIINE YMECHHUS:

pa30uBaTh 3aJaud Ha TMOJ3aJaud, COCTABJIATH, BBHIMONHITH BPYYHYIO U Ha
KOMIIBIOTEpPE HECIIOKHBIE AJITOPUTMBI C HMCIOIb30BAHHUEM BETBJICHHM, LIMKIOB U
BCIIOMOTATENbHbIX aJITOPUTMOB Ui YIPABICHUS HWCIOJHUTENISAMU, TAaKUMU Kak
Pobort, Yepenamika, YepTEKHUK;

COCTaBIISITh M OTJIAKUBATH MIPOTPAMMBI, PEATN3YIONINE THIIOBBIC aTOPUTMBI
OOpaOOTKM YHUCIIOBBIX TIOCTEIOBATEIBHOCTEH WM OJHOMEPHBIX YHCIIOBBIX
MacCUBOB (ITOMCK MAaKCUMYMOB, MUHUMYMOB, CyMMbI WJIM KOJIMYECTBA JIEMEHTOB



C 3aJaHHBIMH CBOWCTBaMH) Ha OJHOM W3 SI3BIKOB mporpammupoBanus (Python,
C++, Ilackans, Java, C#, llIkonpHBIN ATTOPUTMUYECKUN SI3BIK);

PacKpbIBaTh CMBICII TOHSTUM «MOJENbY, «MOJICIUPOBAHKE), ONPEACIAThH
BUJIBI MOJIEJCH, OIEHUBATh aJEKBATHOCTb MOJEIM MOJACIUPYEMOMY OOBEKTY U
HEJISIM MOJIETTUPOBAaHMUS;

WCIIOJIB30BaTh Tpadbl W NIEPEBbS MJIsI MOJICIUPOBAHUS CHUCTEM CETCBOU H
UEPAPXUUYECKOM CTPYKTYpPBI, HAXOAUTh KpaTualiuii myTh B rpade;

BBIOMpATH CIIOCOO MpeACTaBICHUS JAHHBIX B COOTBETCTBUM C MOCTABICHHOU
3ajadyel  (TaOauIbl, CcXembl, TpaduKu, JAHarpaMMbl) C  HCIIOJIb30BaHUEM
COOTBETCTBYIOIIUX IPOrPAMMHBIX CPEJICTB 00paOOTKH JaHHBIX;

UCIIOJIb30BaTh  AJIEKTPOHHbIE TaONMIBl 111  00pabOTKM, aHaimu3a H
BU3yaJIM3allM YHUCJIOBBIX JAHHBIX, B TOM YHCJE C BBIJICJICHUEM JHarna3oHa
TaOJHIIBI U YIIOPSAOUYMBAHUEM (COPTUPOBKOM) €TI0 AJIIEMEHTOB;

CO3/1aBaTh U MPUMEHSTH B 3JICKTPOHHBIX TAOIHIIAX (POPMYIIBI JUIsl pacUETOB C
UCIIOJIb30BAHUEM BCTPOEHHBIX apu(pMeTHYecKuX (YHKIHMA (CyMMUpOBaHUE U
MOJICYET 3HAYEHUH, OTBEYAOIIMX 33JJaHHOMY YCJIOBHIO, CpeiHee apu(pMETUYECKOE,
MMOMCK  MaKCUMaJIbHOTO M  MHHHUMAJIBHOTO  3HA4Ye€HHUs),  aOCOJIIOTHOM,
OTHOCHUTEJIbHOM, CMEIIAHHOW aJpECaIluy;

WCIIOJIB30BATh DJICKTPOHHBIE TAOIMIIBI JUISI YHMCIECHHOTO MOJICIMPOBAHUS B
MPOCTBIX 3a/1auax U3 pa3HbIX MPEIMETHBIX 00J1acTeH;

UCIIOJIB30BaTh ~ COBPEMEHHBIE  MHTEPHET-CEPBUCHI (B TOM  YHCIIE
KOMMYHUKAIIIOHHBIE ~CEPBUCHI, OOJIAYHbIE XpaHWIMINA JAHHBIX, OHJIAWH-
nporpaMmbl  (TEKCTOBBIE M TpaUUecKue pPeIaKkTopbl, Cpeabl pa3paboTku)) B
y4eOHOM U TTOBCETHEBHOM JIEATEILHOCTH;

MPUBOJIUTHL TIPUMEPHI HUCIOIb30BaHUS TE€OUH(POPMAIMOHHBIX CEPBUCOB,
CEpPBUCOB T'OCYJIaPCTBEHHBIX YCIYr, 00pa3oBaTeNbHBIX cepBHCOB HMHTEepHETa B
y4eOHOM ¥ TTOBCETHEBHOM JIEATEILHOCTH;

UCIIOJB30BaTh  pPa3jUYHbIE  CpPEICTBA  3alllUTBl  OT  BPEIOHOCHOIO
IPOrpaMMHOr0 OOecredyeHus, 3alluilaTh MEePCOHAIbHYI0 HHPOPMALUIO OT
HECAaHKIIMOHUPOBAHHOTO JOCTYIAa U €ro MOCJIEICTBUM (pa3rialieHus, MOoAMEHBI,
yTpaThl JIaHHBIX) C YYE€TOM OCHOBHBIX TEXHOJIOTHYECKHUX M  COLMAIBHO-
MICUXOJIOTUYECKUX  aCHEKTOB  HCIHoJb30BaHUs cetn  MHTepHer  (cereBas
aHOHMUMHOCTb, IU(PPOBOI ClieNl, AayTECHTHYHOCTh CYyOBEKTOB M PECYpCOB, ONACHOCTh
BpPEJIOHOCHOTO KO/1a);

pacno3HaBaTh NOMBITKH U MPEAYNPEKAATh BOBICUCHHUE CEOsI M OKPY>KAIOIIHNX
B JICCTPYKTHBHBIC U KPUMHHAIbHBIE (DOPMBI CETEBON aKTUBHOCTU (B TOM YHCIIE
KHOepOYJUTHHT, buImHT).
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3.3 MynbTUMeIUiHbIE TPE3EHTALUN 3 https://m.edso00.ru/7f41646
€
Hroro o pazneny 13
PesepBHOE Bpemst 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34



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

8 KVIACC

KosaunyecTBo 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne /i P Kontpoasnbie | Ipakruueckn (1udpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoThI e padoThbI
pecypcsl
Pa3nen 1. TeopeTruueckue 0CHOBBI HH(POPMATHKH
bu6mmoreka [IOK
11 CHCTEMBI CHHCICHS 6 1 https://m.edsoo.ru/7f418516
bubmuorexa [JOK
1.2 7 1
DJIeMEHTBI MAaTEMATUYECKOMN JIOTUKU 6 https://m.edso00.ru/7f418516
Wroro no pazneny 12
Pa3zngen 2. AnropuT™Mbl U NIPOrpaMMHUPOBaHUE
51 VcrionHuTeNny U aaropuTMsl. 10 1 bubnnorexa [HOK
' AJNTOPUTMUYECKHE KOHCTPYKLIUH https://m.edso00.ru/7f418516
bu6mmorexa [IOK
22 #13bIK IPOTPAMMHPOBAILA o https://m.edso00.ru/7f418516
bu6mmoreka [JOK
23 AHAIH3 QITOPHTMOB 2 https://m.edso00.ru/7f418516
Hroro no paszneny 21
PesepBHOE Bpems 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 3 0



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

KosaunyecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposBbie)
Ne /i Konrtpoabnbie | Ilpakruueckue
NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Paznea 1. udgpoBasi rpaMOTHOCTH
['moGanpHas cets IHTEpHET U CTpaTeTun bubmmorexa HOK
1.1 P . P 3 https://m.edsoo.ru/7f41a7d
0€30MacHOro MOBEICHUS B HEH 0
bubnuorexa [JOK
1.2 Pabora B nH()OpMAIMOHHOM ITPOCTPAHCTBE 3 https://m.edsoo.ru/7f41a7d
0
Hroro o pasneny 6
Pa3nes 2. Teopernueckue 0CHOBbI HH(POPMATHKH
bu6nuorexa [IOK
2.1 MopnenupoBaHue Kak METOJ1 TO3HAHUS 8 1 https://m.edsoo.ru/7f41a7d
0
Hroro 1o pasneny 8
Pa3nes 3. AnropuT™Mbl M NpOorpaMMHupoBaHue
bu6nuorexa [IOK
3.1 PazpaboTka anropuTMOB U TIporpamMm 6 1 https://m.edsoo.ru/7f41a7d
0
bubnunorexa LIOK
3.2 VYnpasienne 2 https://m.edsoo.ru/7f41a7d

0



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

Hroro no pazaeny

Pa3nen 4. Un¢opmanmoHHbIe TEXHOJIOTUM

but6mmoreka [IOK
4.1 DJEKTPOHHBIE TaOIHIIBI 10 https://m.edsoo.ru/7f41a7d
0
WHpopMalinOHHbBIC TEXHOJOTHH B bubmmorexa TOK
4.2 1 https://m.edsoo.ru/7f41a7d
COBPEMEHHOM OOIIECTBE 0
Hroro no pazgeny 11
Pe3epBHOE Bpems 1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34



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




HOYPOYHOE INIVIAHUPOBAHUE

7 KIIACC
Kosaun4yecTBo 4acoB JJIeKTPOHHBbIE
Jara
Ne uudgposbie
Tema ypoka Kourpoabnbie | IlpakTuyeckue | H3YIECHH
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI A
pecypcsl
Kommnsrorep — yHuBepcanbHOe
BBIYUCIIUTEIIBHOE YCTPOMCTBO,
1 aboTaro1ee 1o nporpamme 1 bubmorexa LHOK
P POTP ’ https://m.eds00.ru/8a1521d2
TexHuka 6€30MaCHOCTH U MpaBUiIa
paboThl Ha KOMIBIOTEPE
5 Hcropus u coBpeMeHHbIE 1 bubnnorexa [HOK
TEHJCHUMH PAa3BUTHS KOMIIBIOTEPOB https://m.edsoo.ru/8al1523ee
[Tporpammuoe obecnieueHme
3 koMmIeroTepa. [IpaBoBas oxpaHa 1 bubmmorexa [JOK
pa. 1p P https://m.edso00.ru/8a152826
MPOrpaMM U JIAaHHBIX
4 ®daiinel 1 nanku. OCHOBHbBIE 1 bubmuorexa [JOK
orepanu ¢ (paitiaMu 1 nankamu https://m.edsoo.ru/8al52a74
ApxuBanus JaHHBIX.
5 Hcnons3oBanue nporpamm- 1 bubmmorexa [JOK
PoTPp https://m.edsoo.ru/8al52cfe
apXHUBaTOPOB
6 KomMmnberotepHsie BUPYCHI U 1 bubnnoreka [JOK
AHTUBUPYCHBIE IIPOrPAMMBI https://m.edsoo.ru/8a152f74
7 Kommnsrorepnsie cetn. [lonck 1 bubnnorexka [JOK
uHpopmanuu B cetu MHTEepHET https://m.edso00.ru/8a153244
8 CepBHCH HHTEPHET-KOMMYHHUKAITHM. 1 bubnmnoreka [JOK
CereBoii aTukeT. CTpareruu https://m.eds00.ru/8a153460



https://m.edsoo.ru/8a1521d2
https://m.edsoo.ru/8a1523ee
https://m.edsoo.ru/8a152826
https://m.edsoo.ru/8a152a74
https://m.edsoo.ru/8a152cfe
https://m.edsoo.ru/8a152f74
https://m.edsoo.ru/8a153244
https://m.edsoo.ru/8a153460

0e301macHOTO IIOBCICHUSA B

HNutepnere
bubmuorexa [JOK
o Muopmaiya 1 rairbie https://m.eds00.ru/8a161966
bu6mmoreka [IOK
10 "
HOPMALHOHHBIC MPOUCCCD! https://m.edsoo.ru/8al61le2a
PaznooOpasue s3b1K0B U aJihaBUTOB.
11 EcrecTBenHbIe 1 hopMalIbHBIC bubmorera [JOK
P https://m.edsoo.ru/8al61fec
SI3BIKH
JIBon4HBIN andaBuT.
12 [IpeobpazoBanue mobdoro andabButa bubmorexa [JOK
PeOLp https://m.edso00.ru/8a162186
K IBOUIHOMY
[IpencraBnenue 1aHHBIX B
13 KOMIThIOTEPE KaK TEKCTOB B bubmorexa LHOK
P https://m.eds00.ru/8a162316
JBOUYHOM aji(haBUTE
14 Enununs! nsmepenus nuHpopmanuu bubnnoreka [JOK
U CKOPOCTH II€peayu JaHHBIX https://m.edso00.ru/8a16249c
KonnpoBanue TekcTOB.
15 PaBHOMEpHBIE M HEPAaBHOMEPHBIES bubmorexa [JOK
P p P https://m.edso00.ru/8a1625f0
KOJIBI
16 JlexoaupoBaHue COOOIICHHIA.
NupopmannonHsiii 00bEM TEKCTa
17 Hudposoe npencrapienne bubnmnoreka [JOK
HENPEPBIBHBIX JaHHBIX https://m.eds00.ru/8a162848
Konuposanue nisera. Onenka
18 MH(POPMALMOHHOTO 00BEMA bubnuorexa [IOK

rpaUYeCcKuX JaHHBIX JJIS
pacTpoBOro u300paxeHus

https://m.edsoo0.ru/8a1629ec



https://m.edsoo.ru/8a161966
https://m.edsoo.ru/8a161e2a
https://m.edsoo.ru/8a161fec
https://m.edsoo.ru/8a162186
https://m.edsoo.ru/8a162316
https://m.edsoo.ru/8a16249c
https://m.edsoo.ru/8a1625f0
https://m.edsoo.ru/8a162848
https://m.edsoo.ru/8a1629ec

bu6mmoreka [IOK

19 K
OAMPOBAIHE 3BYKA https://m.edso00.ru/8a162b72
PesepBubiil ypok «KoHTpoabHas
20 abora no Teme "lIpencrasnenue bubmmorexa [TOK
P \ pea https://m.eds00.ru/8a162d02
uHpopmanuu'"»
TexcToBblE TOKYMEHTBI, UX BBOJ U
21 €1aKTH OBHaHI/Izl\; TEKCTOBOM " bubmmorexa [TOK
Pt P https://m.edsoo.ru/8al62e7e
rporeccope
99 dopmaTUPOBAHKUE TEKCTOBBIX bubnuorexa [JOK
JIOKYMEHTOB https://m.edso0o.ru/8a162fe6
93 [Tapametps! cTpanuibl. COUCKU U bubnnorexa [HOK
TaOIULbI https://m.edsoo.ru/8a1632d4
24 BcraBka HEeTEKCTOBBIX 00BEKTOB B bubmuorexa [JOK
TEKCTOBBIE IOKYMEHTBI https://m.edso00.ru/8a1632d4
NuTennexryaibHble BO3SMOXHOCTH
25 COBPEMEHHBIX CUCTEM 00paboTKH
TEKCTOB
O06o011eHne U cucTeMaTU3aIus
26 3HaHui o TeMe «TekcToBbie bubmmorexa [JOK
https://m.edso00.ru/8a1635c2
JTOKYMEHTBID)
97 I'paduueckuii penakrop. PactpoBsie bubnuoreka [IOK
PUCYHKH https://m.eds00.ru/8a163874
28 Onepanuu pe1akTUPOBAHUS bubnuorexa [JOK
rpaduuecKux 0OHEKTOB https://m.eds00.ru/8a1639d2
bu6mmorexa [IOK
29 B
ekTopHas rpaduka https://m.eds00.ru/8a163b30
30 O06o0011eHne U cUCTeMaTU3aIUs bubmmoreka [IOK

3HAHUH 10 TEME ((KOMHLIOTCpHa}I

https://m.edsoo.ru/8a16404e



https://m.edsoo.ru/8a162b72
https://m.edsoo.ru/8a162d02
https://m.edsoo.ru/8a162e7e
https://m.edsoo.ru/8a162fe6
https://m.edsoo.ru/8a1632d4
https://m.edsoo.ru/8a1632d4
https://m.edsoo.ru/8a1635c2
https://m.edsoo.ru/8a163874
https://m.edsoo.ru/8a1639d2
https://m.edsoo.ru/8a163b30
https://m.edsoo.ru/8a16404e

rpadukay. [IpoBepounas padora /
Bcepoccuiickas npoBepoyHas
pabora

PesepBHelit ypok. O000IICHHE 1

31 CUCTEMaTH3aIUs 3HAHUH / 1 bubmuorexa [JOK
Bcepoccuiickas npoBepoyHas https://m.eds00.ru/8a164828
pabora

39 [ToaroroBka MyabTUMEIUNHBIX 1 bubmuorexa [JOK
Mpe3eHTalMi https://m.edso0.ru/8a1642c4
JloGaBneHue Ha Cltai

33 ayJMOBU3YaJIbHBIX JTaHHBIX 1 bubmorexa [JOK

’ https://m.eds00.ru/8a164472
aQHUMAIIMH U THIIEPCCHIIOK
O06001IeHrEe U CUCTEMATU3ALIHS
34 3HaHUH 10 TeMe «MylbTHUMeIniHbIE 1 bubmmorexa [JOK
https://m.eds00.ru/8a164652
MIPE3CHTAIII
OBUIEE KOJIMYECTBO YACOB I10 34

[TPO'PAMME



https://m.edsoo.ru/8a164828
https://m.edsoo.ru/8a1642c4
https://m.edsoo.ru/8a164472
https://m.edsoo.ru/8a164652

8 KVIACC

Kosun4yecTBo 4acoB JIeKTPOHHBbIE
Jara
Ne uudgposbie
Tema ypoxka Kourpoabnbie | IlpakTuyeckue | H3YIECHH
n/n Bcero oOpa3oBaTeJibHbIE
padoThI padoThI s
pecypchl
1 Heno3uunoHHbIe U TO3UITMOHHBIE 1 bubmuorexa [JOK
CUCTEMBI CUHCIICHUS https://m.edsoo.ru/8a1649e0
bubmuorexa [JOK
2 Passe asg (hopma 3amnuc cia 1
BepHYTas popMma saruCH JHcH https://m.edsoo.ru/8al64ba2
JIBoW4HAas cucTeMa CUUCIICHUS.
3 Apudmernueckue oneparyu B 1 bubmmorexa LIOK
P . patt https://m.edso0.ru/8a164d96
AIBOUYHOU CUCTEMEC CUHCIICHUA
4 BoceMepuunas cucreMa CUHCIIEHUS 1 bubmnorexa [IOK
P https://m.edso0.ru/8a165296
5 [IlectHanmarepuyHas cucreMa 1 bubnnoreka [JOK
CYUCIICHUS https://m.edso0.ru/8a16549¢
O0001IeHre U CUCTEMAaTU3AIHS
6 3HaHuil 110 TeMe «CHucTeMBbl 1 bubmorexa [IOK
https://m.edso0.ru/8a16564c
CUMCIIEHUS)
7 .HOFI/I‘IGCKI/IS BbICKA3bIBAHU A 1 BH6HH0TeKa HOK
https://m.edsoo.ru/8al657fa
8 Jlornueckue oneparuu «u», «uiny, 1 bu6nmoreka [JOK
«HE https://m.edsoo.ru/8al165b56
9 Ornpenenenrne HCTUHHOCTU 1 bu6mmoreka [JOK
COCTaBHOT'O BBICKA3bIBAHUS https://m.edsoo.ru/8a165cf0
10 TaOnuIbl HCTHHHOCTH 1



https://m.edsoo.ru/8a1649e0
https://m.edsoo.ru/8a164ba2
https://m.edsoo.ru/8a164d96
https://m.edsoo.ru/8a165296
https://m.edsoo.ru/8a16549e
https://m.edsoo.ru/8a16564c
https://m.edsoo.ru/8a1657fa
https://m.edsoo.ru/8a165b56
https://m.edsoo.ru/8a165cf0

bu6mmoreka [IOK

11 Jloruueckue 371€MeHThI
https://m.edsoo.ru/8al65e94
KonTponbnas pabota no teme
12 «IeMEeHTBI MAaTEMaTHICCKOM bubmorera [JOK
https://m.eds00.ru/8al78c38
JIOTUKU»
13 [lonstue anroputma. Mcnomuurenu bubnmoreka [JOK
aJITOpUTMOB https://m.edsoo.ru/8al17949
14 Cgoiicta anroputma. Crioco0Obl bubnmoreka [JOK
3allMCH AJITOPUTMA https://m.eds00.ru/8a179606
15 ANTOpUTMUYECKAsT KOHCTPYKIIUS
«creoBaHuey. JIMHEWHBIN anropuTM
ANTOpUTMUYECKAsT KOHCTPYKIIUS
16 «BETBJICHUEY: TIOJTHAS U HETIOTHAs
bopmbI
17 AnroputMuYecKas KOHCTPYKLHUS bubnnoreka [JOK
«IIOBTOPEHUE) https://m.edso0o.ru/8a17998a
18 dopManbHOE UCTIOJIHEHUE bubnnoreka [JOK
ajaropuT™Ma https://m.edso00.ru/8al79aac
Pa3paboTka HECIOXKHBIX aNTOPUTMOB
19 C UCIIOJIBb30BaHUEM LIUKIIOB JUJIA bubnuotexa [JOK
yIipaBiieHUs] (pOpMaIbHBIMU https://m.edsoo.ru/8al79elc
WCTIOTHUTEISIMU
Pa3paboTka HECIOXKHBIX aNTOPUTMOB
20 C UCIIOJIBb30BAaHUEM LIUKJIOB U bubnuorexa [JOK
BETBJICHUM JJIs YIIPABIICHUS https://m.edsoo.ru/8al79elc
(hopMaIbHBIMU UCTIOTHUTEISIMU
bubnmnoreka [JOK
21 Brinonnenue anropurmMon 1

https://m.edsoo0.ru/8al17a06a



https://m.edsoo.ru/8a165e94
https://m.edsoo.ru/8a178c38
https://m.edsoo.ru/8a17949e
https://m.edsoo.ru/8a179606
https://m.edsoo.ru/8a17998a
https://m.edsoo.ru/8a179aac
https://m.edsoo.ru/8a179e1c
https://m.edsoo.ru/8a179e1c
https://m.edsoo.ru/8a17a06a

O0001IeHre U cUCTEMaTU3aIUs
3Ha”Hu# 110 TeMe «ICroIHuTEen! "

bubmuorexa [JOK

22
AITOPUTMbI. AJITOPUTMUYECKUE https://m.edsoo.ru/8al7al8c
KOHCTPYKIIUN
93 S3bik iporpammupoBanus. Cucrema
[IPOrpPaMMHUPOBAHUS
24 [Tepemennsie. Oneparop
MIPUCBANBAHUS
o5 [IporpammupoBaHue JIMHENHBIX
QJIITOPUTMOB
26 Pa3paboTtka nporpamm, coziepkaniiux
orepaTop BETBIICHUS
27 Jluanoropas oTjIaaKa MporpaMmm
28 [uk ¢ ycinoBuem
bu6mmoreka [IOK
29 C MIEpEMEHHOM
Huien ¢ nepenertoit https://m.edsoo.ru/8al7ac4a
bu6mmoreka [IOK
30 O6pab
pabOTa CHMBOJILHBIX JIAHHBIX https://m.edsoo.ru/8al7ad6c
O0600611eHre U cucTeMaTH3amus
3HAHUMU 110 TeMe «SI3bIK
31 nporpammupoBanus» [IpoBepounas bubmmorexa [OK
porp p . POBEp https://m.edsoo.ru/8al7ae8e
pabota / Bcepoccuiickas
IpoBepoyHas pabora
PesepBHelit ypok. O6001IeHNE U
39 CUCTEMaTHU3allis 3HAaHUM U YMEHUH bubnmoreka [JOK
o Kypcy unpopmaruku 8§ kmacca / https://m.edso00.ru/8al17b456
Bcepoccuiickas mpoBepouHas pabota
33 AHanu3 anroputmoB. OmnpeneneHue bubnuorexa [IOK



https://m.edsoo.ru/8a17a18c
https://m.edsoo.ru/8a17ac4a
https://m.edsoo.ru/8a17ad6c
https://m.edsoo.ru/8a17ae8e
https://m.edsoo.ru/8a17b456

BO3MOJXHBIX PE3YJILTATOB pa6OTBI
aJIropuTMma 1pHu 3aiaHHOM
MHOKECTBE BXOIHBIX JaHHBIX

https://m.edsoo.ru/8al7afa6

Ananus anroputmoB. OmnpeneneHue

34 BO3MOJKHBIX BXOJHBIX JAHHBIX, 1
MPUBOIAIINX K TAHHOMY PE3yJIbTaTy
OBLIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME



https://m.edsoo.ru/8a17afa6

9 KJIACC

KosaunyecTBo 4acoB JIeKTPOHHBbIE
Jara
Ne uudgposbie
Tema ypoka Konrpoasbnbie | IlpakTuyeckue | H3Y4UE€HH
n/n Bcero oOpa3oBaTeJibHbIE
padoThI padoThI s
pecypchl

1 ['mobanbHas cets MuTepHET. IP- 1 bubnnoreka [HOK
azpeca y310B. bosbline nanHbie https://m.edso0o.ru/8al17b578

bubmuorexa [JOK

2 Nudopmarnmonnas 6€301MacHOCTb 1

opman https://m.eds00.ru/8a17b690
VYyer nousATHs 00 HHPOPMALMOHHOM

3 0€30MacHOCTH IIPU CO3/IaHUU 1 bubnnoreka [JOK
KOMIUICKCHBIX HH(OPMAITHOHHBIX https://m.edsoo.ru/8al7b7bc
00BEKTOB B BU/JIE BEO-CTpaHMUI]

4 Buapl 1esiTeIbHOCTH B CETH 1 bubmuorexa [JOK
HuTepuer https://m.edso00.ru/8a17b8e8
OO0avHbIe TEXHOJIOTHH.

5 Hcnonb3oBanue onnaH-oduca mjs 1 bubmmorexa [JOK

s https://m.edsoo.ru/8al7bale
pa3pabOTKH JOKYMEHTOB
O06o0mIeHre U cucTeMaTr3aIus
3HaHUH 10 TeMaM «I TobabHas CETh
6 WNHuTepHeT u cTpareruu 6€30macHOro 1 bubmmorexa [JOK

p Tpu https://m.edsoo.ru/8al7bb36
MOBeIeHus B Hell», «PaboTta B
MH(OPMAaLIMOHHOM IIPOCTPAHCTBE»

7 Mogenu u MOJENHpPOBaHUE. 1 bu6mmoreka [JOK
Knaccudukanum moaeneit https://m.edsoo.ru/8al7be06

bubmuorexa [JOK

8 TabnmuuHbIC MOIETH 1 1

https://m.edsoo.ru/8al17c04a



https://m.edsoo.ru/8a17b578
https://m.edsoo.ru/8a17b690
https://m.edsoo.ru/8a17b7bc
https://m.edsoo.ru/8a17b8e8
https://m.edsoo.ru/8a17ba1e
https://m.edsoo.ru/8a17bb36
https://m.edsoo.ru/8a17be06
https://m.edsoo.ru/8a17c04a

Pa3zpaboTka ogqHOTaOIMYHON Oa3bl

9 naHHbIx. CocTaBJeHHE 3apOCOB K
0a3e TaHHBIX
I'pad. Becopast marpumna rpada.
JlnvHa myTy MeX1y BeplInHAMU
10 rpada. Beraucnenue koaudyecTra
nyTel B HalPaBJIEHHOM
aIUKINYecKoM Irpade
11 Hepero. [Tepebop BapraHTOB ¢
MOMOIIIBIO JiepeBa
12 MareMaTHdeckoe MOAEINPOBAHNUE bubnmorexa LHOK
p https://m.edso0o.ru/8al7c392
13 OTanbl KOMIIBIOTEPHOTO bubnnorexa [HOK
MOJIETTUPOBAHUS https://m.edsoo.ru/8al7c4aa
O0o001IeHNEe U CHCTeMAaTH3AIINS
14 3Hanuii. KonTponbHas paboTa no bubnuotexa [JOK
TeMe «MonenupoBaHue Kak METO https://m.edsoo.ru/8al7c9c8
MO3HAHUS
Pa30Ouenne 3agaun Ha mmoa3amayu.
CocraBieHre alropuTMOB U
15 MIpOrpamM C UCIHOJIb30BaHUEM bubmmorexa [OK
Porp . https://m.edsoo.ru/8al7ch12
BETBJICHH, IUKIIOB U
BCIIOMOTaTEeNbHBIX AITOPUTMOB
bu6mmoreka [JOK
16 OnHOMEpHBIE MACCUBBI
A P https://m.edsoo.ru/8al7cc3e
17 Tunossle anropuT™Mbl 00pabOTKU bubmuoreka [IOK
MAacCHUBOB https://m.edsoo.ru/8al7cd60
18 CoptupoBka MaccuBa



https://m.edsoo.ru/8a17c392
https://m.edsoo.ru/8a17c4aa
https://m.edsoo.ru/8a17c9c8
https://m.edsoo.ru/8a17cb12
https://m.edsoo.ru/8a17cc3e
https://m.edsoo.ru/8a17cd60

bu6mmoreka [IOK

19 O6pad
PAOOTHA HOTOKA AGHIRIX https://m.edsoo.ru/8al17d01c
O000111eHrE U CUCTEMATU3 AL
20 sHaHuil. KonTponpHas padora 1o bubnnoreka HOK
teme «Pa3paboTka anropuTMoB U https://m.edsoo.ru/8al7dlca
POrpaMM»
21 VYmupasnenue. Curnan. OOpaTHas bubnnoreka [HOK
CBSI3b https://m.edsoo.ru/8al7d4d6
bubmuorexa [JOK
22 Po6
OOOTHIHPOBANHRIC CHETEMBL https://m.edso00.ru/8a17d602
DIIeKTpOHHBIE TaOIUIIBI. THITBI
23 AQHHBIX B SYCHKAX AJICKTPOHHON bubmorexa HOK
A P https://m.edsoo.ru/8a17d710
TaOJIUIIBI
24 PenaktupoBanue u bubnnoreka [JOK
dbopmaTrpoBaHHE TAOTHI] https://m.edso0o.ru/8a17d832
Berpoennsbie KIIUU JUIS TTOMCKA
25 MaKIc)I/IM Ma I\(flz:ﬂﬁ MalL CYMMBI U bubmorexa HOK
yMa, yma, ¢y https://m.edso00.ru/8a17d990
CpenHero apupMeTuyecKoro
26 CopTtupoBka 1 GUIbTpaIus JaHHBIX bubnuorexa [JOK
B BBIJICJICHHOM JIANa30He https://m.edsoo.ru/8a17db70
97 [Toctpoenue quarpamm u rpaduxos bubnuoreka [IOK
B DJIEKTPOHHBIX TaOIMIIaxX https://m.edsoo.ru/8al7e08e
OtHOcHTENbHAs, a0COTIOTHAS U bubmuorexa [JOK
28
CMENIaHHAas aIPECaIns https://m.edsoo.ru/8al7e2b4
29 VY ciioBHBIE BRIUUCIICHUS B bubmuorexa [JOK
AIIEKTPOHHBIX TAOIHIIAX https://m.edsoo.ru/8al7e6ba
30 O06paboTka OONMBIINX HAOOPOB bubnuotexa [JOK

JaHHBIX

https://m.edsoo.ru/8al7e87c



https://m.edsoo.ru/8a17d01c
https://m.edsoo.ru/8a17d1ca
https://m.edsoo.ru/8a17d4d6
https://m.edsoo.ru/8a17d602
https://m.edsoo.ru/8a17d710
https://m.edsoo.ru/8a17d832
https://m.edsoo.ru/8a17d990
https://m.edsoo.ru/8a17db70
https://m.edsoo.ru/8a17e08e
https://m.edsoo.ru/8a17e2b4
https://m.edsoo.ru/8a17e6ba
https://m.edsoo.ru/8a17e87c

YuciieHHOe MOJICIINPOBAHNUE B bubnmoreka [JOK
31 1
3JICKTPOHHBIX TaOJIMUIIAX https://m.edsoo.ru/8al7eaca
O00011IeHIE U CUCTEMATHU3ALUS
32 3HAHUU 110 TeMe «DIEKTPOHHBIE 1 Eubmorexa ITOK
p https://m.edsoo.ru/8al7ec3c
TaOJIULIBI»
Posp nHGOpMaIIMOHHBIX
33 TeXHono(ll“)Hﬁp B PA3BUTHUU SKOHOMUKHA 1 Eubmorexa ITOK
p https://m.edsoo.ru/8al7ed54
MUpa, CTPaHBI, pETUOHA
PesepBueblil ypok. O000IIIEHNE U
34 CI/ICTI;MaTI/BZp Hst I/ITOF:;OC 1 Bubmorexa ITOK
THHH. https://m.edsoo.ru/8al7ee6c
MIOBTOPCHHE
OBUIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME



https://m.edsoo.ru/8a17eaca
https://m.edsoo.ru/8a17ec3c
https://m.edsoo.ru/8a17ed54
https://m.edsoo.ru/8a17ee6c




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBbBI

7 KJIIACC

Koxa
MPOBEPAEMOro
pe3yjabrara

HpOBepﬂeMble NnpeaAMETHBIC PE3YJIbTAaTbhl 0CBOCHUSN OCHOBHOM
oﬁpasonaTe.m)Hoﬁ nporpaMmmMbl OCHOBHOI'O 001ero 06p330BaHI/Iﬂ

1

[To reme «l{udpoBasi rpaMOTHOCTH

11

[losicHaTh Ha  mpuMepax  CMBICI  TMOHATUH  «HH(pOpPMAIUL»,
«uH(pOPMAIMOHHBIH Tporeccy, «o0paboTka HHPpOpPMAITUI, «XpaHEHHE

nHpopManuny, «repeaadya nHHOpMaLUK»

1.2

[IpuBOIUTE MpUMEPHI COBPEMEHHBIX YCTPOICTB XpaHEHUS U Mepeaaun

nH(pOpMAINY, CPAaBHUBATH UX KOJIMYECTBEHHBIE XapaKTEPUCTUKU

1.3

[lonyyate W HCHONB30BaTh MHQPOPMALMIO O XapaKTEpPUCTHUKax
MEPCOHATIBHOIO KOMIIBIOTEPA U €T0 OCHOBHBIX 3JIEMEHTaX (IporLeccop,
OmnepaTWBHAs IMaMsTh, JOJITOBPEMEHHAsl NaMATh, YCTPOWCTBA BBOJIA-

BBIBO/IA)

1.4

CoOTHOCHUTH XapaKTCPUCTUKU KOMIIBIOTEPA € 3ala4aMH, pClIaCMbIMU C

€ro NOMOIIbIO

1.5

OpueHTHpOBaTbCd B UEPAPXMUECKON CTPYKType (hailjioBOM CHCTEMBI
(3anMchIBaTh MoHOE UM daiina (kaTanora), myTh K (aiiny (katanory)
[0 MMEIOIIEMYCsl OIUCAaHUI0 (DAIOBONH CTPYKTYphl HEKOTOPOIO

MH(POPMAIIMOHHOTO HOCHUTEIS)

1.6

Pabortats ¢ (ailioBoii CHUCTEMON MEPCOHAIBHOTO KOMIIBIOTEPA C
WCIOJIb30BaHUEM Ipaduueckoro uHrepdeiica: co3naBath (KOMUPOBATH,
nepeMeInaThb, MepeuMeHOBbIBaTh, yIAIATh U apXUBUPOBAThH (ailiibl u

KaTaJory, UCIOJIb30BaTh aHTUBUPYCHYIO MPOTrpamMmy)

1.7

Uckate uHdopmanuio B VHTepHETe (B TOM YHCIE MO KIIOYEBBIM
ClIOBaM, IO HW300paXCHHI0), KPUTHUECKH OTHOCUTHCS K HaANJACHHOMN
nH(pOpMalUK, OCO3HAaBaTh OMACHOCTH MJSl JIMYHOCTH U OO0IIecTBa
pacmpocTpaHeHus: BpEAOHOCHOW wWH(OpMamuu, B TOM  YHUCIE

HKCTPEMHUCTCKOTO B TEPPOPUCTUIECKOTO XapaKTepa




1.8

[ToHuMaTh CTPYKTYpPY aipecoB BeO-pecypcoB

1.9 Hcnonp30BaTh COBpEMEHHBIE CEPBUCH HHTEPHET-KOMMYHHUKAIIUN
Cobnronate TpeOoBaHMA O€30MACHOM SKCIUTyaTallud TEXHHUYECKUX
cpeAcTB HMH(MOPMAIMOHHBIX M KOMMYHUKALMOHHBIX TEXHOJOIHH,

1.10 co0JII0IaTh CETEBOM 3TUKET, 6a30Bble HOPMbI HH(POPMALIMOHHON YTUKU
U IpaBa Ipu paboTe C MPWIOKEHHSAMM Ha JIIOOBIX YCTpOWMCTBaxX M B
WutepHere, BHIOMpaTh O€30MacHbIe CTPATEry MOBEJCHUS B CETH
[TpumeHsTh MeTOAbl MPO(PUIAKTHKH HETATMBHOTO BIMSHUS CPEICTB

1.11 MH(OPMALIMOHHBIX U KOMMYHHUKAIMOHHBIX TEXHOJIOTHH Ha 3/10pOBbE
MOJTb30BATEIS

2 1o reme «Teopernyeckue OCHOBBI UH(OPMATUKI»

KoaupoBate M neKoaMpoBaTh COOOIIEHUS IO 33JaHHBIM IPABHIIAM,

2.1 J€MOHCTPHPOBATh IOHUMAHWE OCHOBHBIX IPUHIMIIOB KOJUPOBAHHUS
UH(POPMAIMU PA3IMIHON TPUPOJIBI (TEKCTOBOM, rpaduecKoil, ayamuo-)
CpaBHMBaTh JUIMHBI COOOLICHWH, 3allMCAHHBIX B  Pa3JIMYHBIX

2.2 anaBuTax, ONEPUPOBATh €IMHHUIIAMU M3MEpPEHUs] MH()OPMAIIMIOHHOTO
00BEMa U CKOPOCTH Mepeaaun JaHHbBIX

23 OneHuBaTh W CpaBHMBATh pa3Mepbl TEKCTOBBIX, TIpapUUECcKuX,

' 3BYKOBBIX (paiiioB M BUJIeO(haitioB

3 ITo Teme «MHpOpPMAITMOHHBIE TEXHOIOT MM
[IpencraBnsaTh  pe3yiabTaThl  CBOGH  JEATENBHOCTH B BHUJE

3.1 CTPYKTYpHUPOBAaHHBIX WJLTIOCTPUPOBAHHBIX JTOKYMEHTOB,
MYJIbTUMEIUNHBIX IPE3CHTALUN

8 KIIACC
Kon .
IIpoBepsiemble MpeaAMeTHBbIE PE3YJIbTATHI 0CBOEHHS OCHOBHOM
MPOBEPSIEMOT0 .
00pa3oBaTeIbHOI MPOrPaMMBbI OCHOBHOTO 00111er0 00pa3oBaHus
pe3yJabTara
1 ITo Teme «TeopeTrueckue OCHOBBI HH(OPMATUKIDY
11 [losicHAT, Ha mpuMepax pa3iIuyus MeXAy TO3ULUOHHBIMU U
' HEMO3ULMOHHBIMU CHCTEMaMM CUUCIICHUS
19 3anuchiBaTh U cpaBHUBAThH 1eibie ynciaa ot 0 mo 1024 B pa3znuyHbIX

MO3HMIIMOHHBIX CHUCTEMax CcuuciacHus (¢ ocHoBaHusMu 2, 8, 16),




BBINOJIHATE apu(METUYECKHE ONepalluy HaJl HUMH

1.3

PaCKprBaTB CMBICJI MMOHSATHH «BBICKAa3bIBAHHUC), <«(JIOru4dccKas

Oor€panusi», «JI0rut4€CKOC BBIPAXKCHUCH

14

3anuceIBaTh JIOTHYSCKHE BBIPpAXKCHUS C UCIIOJIB30BAHUEM IU3BIOHKINH,
KOHBIOHKOWU HW OTpHULAHUA, OHNPCACIATh HWCTUHHOCTL JIOTHYCCKUX
Bpra)KeHHfI, €CJIM U3BCCTHBI 3HAYCHUA NCTUHHOCTH BXOIAIIMX B HETO
NEPpCMCHHBIX, CTPOUTH Ta6JII/ILIBI HUCTUHHOCTHU JId JIOTHYCCKHX

BBIPAYKECHU I

[To TemMe «ANTOPUTMBI U IPOTPAMMHUPOBAHUE

2.1

PackpbiBaThb ~ CMBICII  IIOHATHUH  «HUCIOJIHUTEIbY»,  «AITOPUTM»,
«fporpaMma», IOHHMMAasl Pa3HUIy MEXAY YHOTpeOJEHuEM OTHX

TEPMHUHOB B OOBIICHHO peun U B HH(GOpMaTUKE

2.2

OnuceBaTh AJIr'OpUTM PCIICHUA 3adadr pPas3IMYHbIMU CHOCO6aMI/I, B

TOM 4HCJIC B BUJIC OJIOK-CXEMBI

2.3

COCTaBJIﬂTI), BBIIIOJHATL BPYYHYIO WM Ha KOMIIBIOTCPEC HECIOXKHBIC
AJITOPUTMBI C UCIIOJIB30BAHUEM BETBIICHUU U HOUKIIOB IJIA YIIPABJICHUA

HUCIIOJTHUTCIIIMU

2.4

Hcnonn30BaTh KOHCTAHTHI H NEPEMCHHBIC  Pa3JIMYHBIX  THIIOB
(‘-II/ICJ'IOBLIX, JJOTN4YCCKUX, CI/IMBOJ'IBHBIX), a TaKXE COJACpKaAIlIUC HX

BBIPa)KEHM S, UCIIOJIb30BaTh OIEpaTOp MIPUCBANBAHUS

2.5

Hcnons3zoBate mpu pa3pabOTKe MpOrpaMM JIOTHYECKUE 3HAYCHMUS,

OIepaliu U BbBIPAKCHUS C HUMU

2.6

AHaJ'II/I3I/IpOBaTB MMPEAJIOKCHHBIC AJITOPUTMBI, B TOM YHCJIC OIIPCACIIATD,
KaKue pe3ybTaTbl BO3MOXHBI IPU 3aJaHHOM MHOXCCTBC HMCXOIHBIX

3HAYEeHUI

2.7

Co3gaBaTh M OTJIQXHMBATh IPOrpaMMbl Ha OJHOM M3 S3BIKOB
nporpammupoBanus (Python, C++, Ilackans, Java, C#, IlkonbHblid
AnropuTMuYeckuii  SI3bIK), peanu3ylolue HECIOKHBIE alTrOPUTMbI
00pa0OTKM YHCIOBBIX JAaHHBIX C WCIOJB30BAaHUEM IHKIOB H
BETBJICHUH, B TOM YHCIIE PEATU3YIOIIUE MPOBEPKY JEITUMOCTH OAHOTO
EJIOT0 YHCIIa Ha APYroe, MPOBEPKY HATYPAIBHOTO YHCIIA Ha MIPOCTOTY,

BbIJICJICHUS IIU(P U3 HATYpPaAILHOTO YHCIa

9 KITIACCA




Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTe/ibHOI MPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa3oBaHus

1

[To reme «l{udpoBasi rpaMOTHOCTHY

11

Hcnonb30BaTh COBpPEMEHHBIE HHTEPHET-CEPBUCHI (B TOM 4HCIE
KOMMYHHUKAI[IOHHBIE ~CEPBHUCHI, OO0JAaYHblE XpaHWJIMILA JaHHBIX,
OHJIAMH-TIPOTpaMMBbl (TEKCTOBBIE M TpaUUYecKHe pPEeaaKTOPhl, CPeIb

pa3paboTKM) B y4eOHOM M MOBCETHEBHOM NIEATEILHOCTH

1.2

[IpyBomuT,  mpUMEpPHl  HCIOJNB30BAHHUS  TeOMH(OPMALMOHHBIX
CEpBHUCOB, CEPBHCOB T'OCYAApCTBEHHBIX YCIYyr, 00pa30BaTeNIbHBIX

CCPBHUCOB HHTepHeTa B y‘le6H0ﬁ U TIOBCEJHEBHOM NIEATEILHOCTH

13

Hcnonp3oBaTh pa3iiyHble CPEACTBA 3allMThl OT BPEIOHOCHOTO
MIPOrPaMMHOTO OOECTICUCHHUS, 3alTUIIATh TEPCOHATBHYIO HH()OPMAIIHIO
OT  HECAaHKIIMOHMPOBAHHOTO  JOCTylla M  €ro  IOCJICICTBHUMA
(pasrnamieHusi, MOJMEHBI, YTPaThl JaHHBIX) C YYETOM OCHOBHBIX
TEXHOJOTHYECKUX M  COIHAIbHO-TICUXOJOTUYECKHX  ACIEKTOB
WCIOJIb30BaHUs ceTH HHTepHeT (cereBasi aHOHUMHOCTB, IH(PPOBOMA
clell, AayTeHTHYHOCTh CYOBEKTOB M  pPECcypcoB,  OIMACHOCThb

BpPEJOHOCHOTO KOJa)

1.4

Pacno3HaBaTh MONBITKM W TNpeAynpekiaTb BOBJeueHUE cebs Hu
OKpY’KaloIIUX B JIECTPYKTUBHbIE M KPUMHUHAJIbHBIE (OPMBI CETEBOU

aKTUBHOCTH (B TOM 4HCJIe KHOEpOYJUIMHT, (PUILIKHT)

[To reme «Teopernyeckue OCHOBBI HH(OPMATUKI»

2.1

PaCKpLIBaTB CMBICJI MMOHS TN «MOACIb», «MOACIIUPOBAHUCH,
OMPCACIIATE BHUJBL MO,Z[eHeﬁ, OLCHUBATh AaACKBATHOCTb MOACIHU

MOJICIIUPYEMOMY OOBEKTY U LEIISIM MOJICITUPOBAHUS

2.2

Hcnonb3oBath rpadsl U JepeBbst 111 MOJEIUPOBAHUS CUCTEM CETEBOM

U MepapXHUueCKON CTPYKTYpbI, HAXOAUTh KpaTyalIuii myTh B rpade

ITo Teme «ANTOPUTMBI U IPOTPAMMHUPOBAHUE

3.1

PaszouBatn 3ala4i Ha noa3aaqur, COCTABJIATH, BBIIIOJHATL BPYUYHYIO U
Ha  KOMIIBIOTEPE  HCCIIOXKHBIC aJITOPUTMBI C  HCIIOJIB30BAHHEM
BCTBHCHHﬁ, IMUKJIOB X1 BCIIOMOTATCJIIbHBIX AJITOPUTMOB JI YIIPABJICHUA

HUCIIOJTHUTEIIIMHA

3.2

CocTaBnaTh U OTJIAXHBaThb MPOTPaMMbl, PpPEaTU3YIOIINE THUIIOBBIE




QITOPUTMBI  00pabOTKM  YHCIOBBIX  IOCIIEOBATEIBHOCTEH WK
OJTHOMEPHBIX YHCJIOBBIX MAacCUBOB (ITOMCK MaKCUMyMOB, MUHUMYMOB,
CyMMBI WJIA KOJHYECTBA JJIECMECHTOB C 3aJaHHBIMH CBOICTBaMH) Ha
OJHOM M3 s3bIKOB IporpammupoBanus (Python, C++, ITackans, Java,

C#, llIkonpHBIA AJNTOPUTMUYECKUH SI3BIK)

ITo reme «MHPOpPMAIIOHHBIE TEXHOIOTHI)

4.1

BreiOupats crmoco0 TmpeacTaBieHHsS JAaHHBIX B COOTBETCTBUU C
MOCTaBJICHHOM 3ajadeid (TaOyMIbl, CXeMbl, TpadHKH, AWArpaMMBbI) C
WCIIOJIb30BAHUEM  COOTBETCTBYIOIIMX  MPOTPAMMHBIX  CPEJICTB

00pabOTKU TaHHBIX

4.2

Hcnonb30BaTh 3J€KTpOHHBIE TaOmuibl A oOpaOOTKM, aHAIM3a U
BU3yaJIU3allMd YHCIOBBIX JAHHBIX, B TOM 4YHCJIE C BBIICICHUEM
nuarna3oHa TaOMuIbl W YHOPSAOYMBAaHUEM (COPTUPOBKOW) €ro

9JICMCHTOB

4.3

CoznmaBaTh W TPUMEHSATH B JJICKTPOHHBIX TaOMUIAX (OPMYIBI IS
pacuéToB C HCIOIH30BAaHHUEM BCTPOCHHBIX apU(METHUECKUX (YHKIUI
(cymMmmupoBaHME€ U TIOACYET 3HAUYCHUM, OTBEYAIONIUX 3aJaHHOMY
YCIOBUIO, CcpelHee apu(MeThdeckoe, TMOUCK MAaKCUMAIbHOTO H
MUHHMAJIBHOTO 3Ha4Y€HUs ), aOCOTIOTHON, OTHOCUTEIBHOM, CMEIIaHHOM

aJpecalnuu

4.4

Hcnons3oBaTh QJICKTPOHHBIC Ta6J'II/II_U>I HJI YHUCJICHHOT'O

MOZCIIMPOBAHUS B ITPOCTHIX 3aJjavdax U3 pa3HbIX NPCIMETHBIX obnacreit




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

7 KJIIACC

Koxa

HpOBepﬂeMLIﬁ IJIEMEHT COAECPKaHUSA

udposast rpaMOTHOCTH

11

Kommbrorep — yHuUBepcallbHOE BBIUYMCIHUTEIBLHOE YCTPOMCTBO, padoTaroliee Mo
nporpamme. TUIBI KOMIBIOTEPOB: TMEPCOHAIBHBIE KOMIBIOTEPHI, BCTPOCHHBIC
KOMITBIOTEPBI,  CyNepKOMIbIoTephl. MoOunbHbIe  ycTpoilicTBa.  TexHHKa

0€30MacHOCTH U MpaBuiia paboTHl Ha KOMIIBIOTEPE

1.2

OcHOBHBIE KOMIIOHEHTHI KOMIIbIOTEpa W HUX Ha3HadeHwe. [Ipoueccop.
OnepatuBHass W [OJrOBpEMEHHas IaMATb. YCTpPOMCTBAa BBOJA U BBIBOJA.
CeHCOpHBIIl BBOJ, NaTYUKH MOOWIIBHBIX YCTPOMCTB, CPEeICTBa OMOMETPUYECKOM

aYTeHTI/I(bI/IKaI_II/II/I

1.3

Hctopusi pa3BuTHs KOMITBIOTEPOB M MporpamMmHoro obecrneueHus. [loxoneHus
KOMITIBIOTCPOB. COBpeMeHHI)IC TEHACHIIUU Pa3sBUTHA KOMITBIOTCPOB.
Cynepkomnbrotepsl. [lapannenbasie Bbruncienus. [lepcoHanbHbIE KOMIIBIOTED.
[Ipomeccop u ero XapakTepuCTHKUA (TaKTOBas 4YacToTa, pPa3psIHOCTB).
OnepatuBHasg namsaTh. JlonroBpeMeHHass maMaTh. Y CTPOMCTBA BBOJA U BBIBOJA.
OO0bEM XpaHMMBIX JTaHHBIX (ONEepaTUBHAS MaMATh KOMIIBIOTEPA, )KECTKUN TUCK U
TBEPAOTENbHBI HAKOMUTENb, MOCTOSHHAS MaMsITh CMapToHa) U CKOPOCTh

AO0CTYIIA JJIA pa3IMYHbBIX BUIOB HOCHUTEJICH

14

[IporpammHoe  oOecrieueHne  KommbloTepa. [IpukiagHoe  mporpaMMHOE
obecrieyeHue. CucremHoe pOTrpaMMHOE obecrnieveHue. Cucremsr
nporpamMmupoBanus. [IpaBoBas oXpaHa TporpaMM W JIaHHBIX. becruiaTHble U

yCcIOBHO-OecmiaTHbIe TporpaMMbl. CBOOOIHOE MPOTrpaMMHOE O0ecTieueHre

1.5

Qaiinel 1 manku (katanoru). Tumbl daitnos. CaoiicTBa (aiinoB. XapakTepHbIe
pasMmepbl (pailyioB pa3IMUHBIX THUIOB (CTpaHUIA TEKCTa, DJIEKTPOHHAs KHWUTA,

¢dotorpadus, 3anuck NECHHU, BUCOKIIUII, TOTHOMETPAKHBIA (PHITBEM)

1.6

[Tpuniunsl moctpoeHust QaitnoBbix cucrem. I[lomnoe wums daitna (mankw,

karasiora). [1yTh k (aitny (mamnke, Karaaory)

1.7

daitnoBeiii MeHeKep. PaboTa ¢ (daitnamMu u mankamu (KaTtajaoraMmH): CO3/IaHHE,

KOIIMPOBaHUE, NEepeMelleHe, MepeUMEHOBaHNE U yraaneHue (ailioB M Marok




(xaramnoroB). [Touck (aiiaoB cpeacTBaMu ONEPAUOHHON CUCTEMBI

1.8

ApxuBanus 1aHHBIX. Mcrionb3oBaHKe IPOrpaMM-apX1uBaTopoB

1.9

KommnbrorepHsle BUPYCHI U APYTHE BPEILOHOCHBIE IporpaMmsl. IIporpammser miis

3allIUTBI OT BUPYCOB

1.10

O0benHeHNE KOMITbIOTEPOB B ceTh. Ceth MHTepHET. Beb-cTpanuna, Be0-caiT.
Crpykrypa anpecoB BeO-pecypcoB. bpaysep. I[louckoBeie cuctemsbl. Ilomck
nH(pOpMallUM TO KIIOYEBBIM CJIOBaM U MO H300pakeHuo. J[ocToBepHOCTh

uHpoOpManuy, MoxydeHHO! u3 MiHTepHeTa

111

CoBpeMeHHbIE CEpBUCHI UHTEPHET-KOMMYHHUKALUI

1.12

CereBoii 3THKET, 0a30BBIC HOPMBI HH(OPMAIIMOHHON ITHKH M TIpaBa MpH padoTe

B CCTHU I/IHTepHeT. CTpaTeFI/II/I 0€e30I1aCHOTO IIOBCACHHUA B I/IHTepHeTe

Teoperuueckrue 0CHOBbI HHPOPMATUKHI

2.1

WNudopmaiiusg — 0HO U3 OCHOBHBIX TOHATUN COBpeMeHHO# Hayku. MHdopmarus
KaK CBEJICHUS, MPECIHA3HAUYCHHBIC JJISI BOCIPHUATHS YCIIOBEKOM, U MH(OpMAIIHS

KaK JaHHBIC, KOTOPBIC MOT'YT OBITH O6pa6OTaHLI aBTOMaTHBHPOBaHHOﬁ CUCTEeMOH

2.2

JIMCKPETHOCTh JIaHHBIX. BO3MOXXHOCTb ONHMCAHUS HENPEPHIBHBIX OOBEKTOB U
MIPOLIECCOB C MOMOIIbIO JUCKPETHBIX JaHHbIX. MHpopManmoHHble npoueccsl —

IPOLECChI, CBA3aHHBIC C XPAaHCHUCM, Hp606p830BaHI/ICM u nepez[aqeﬁ JaHHBIX

2.3

CumBon. Andasut. MomHocTs andasura. PazHooOpaszue s3bIKOB U al(aBUTOB.
EcrecTBennble U (opManbHbIe SI3bIKH. AJ(aBUT TEKCTOB Ha PYCCKOM S3BIKE.
JiBonuHblil angaBut. KonmyecTBO BCEBO3ZMOXKHBIX CIOB (KOJIOBBIX KOMOMHAIWIA)
(uKcUpoBaHHOW [UIMHBI B JBOMYHOM aidasute. I[IpeobpazoBanue m1r000T0
andasuTa K ABoMuHOMY. KONn4ecTBO pa3nuyuHbIX CIIOB (PMKCUPOBAHHOM JJIMHBI B

andauTe onpeaeIEHHON MOIITHOCTH

2.4

KOI[I/IpOBaHI/Ie CHMBOJIOB OJJHOI'O aJ'I(baBI/ITa C MOMOIIIBIO KOJOBBIX CJIOB B APYIroM

aJ'I(baBI/ITC, KoaoBasda Ta6JII/II_Ia, JACKOAUPOBAHUC

2.5

I[BOI/I‘{HBII‘;I KOna. Hpe):[CTaBJ'ICHI/IC JaHHBIX B KOMIIBIOTCPE KaK TCKCTOB B

JBOMYHOM ajihaBUTE

2.6

NudopmannonHbiii 006EM JaHHBIX. BUT — MUHMMalIbHAsT €IMHUIIA KOJMYECTBA

uHpoOpMauy — ABOWYHBIN pa3psan. baiit, kunobaiiT, merabanT, ruradait

2.7

CKOpOCTb nepcaayn  JaHHBIX. EI[I/IHI/H_UJI CKOpOCTH 1MICpCaavyu  JaHHBIX.

Hckaxxenue uHpopmaluu npu nepeaaye

2.8

KonupoBanue texcroB. PaBHomepHbI koa. HepaBHomepnsiii kon. KoagupoBka




ASCIIl. Bocbmubutasie komupoBku. Ilonstue o xoxupoBkax UNICODE.
JlekonupoBaHue  COOOWICHMH C  HCIOJIb30BAaHHMEM  PAaBHOMEPHOTO U

HEpaBHOMEPHOT0 Koja. H(popManmoHHbIi 00bEM TeKkcTa

OOmiee mpencTaBieHHE O HTUPPOBOM MPEACTABICHUH ayJUOBHU3YAIbHBIX U

2.9 Ipyrux HenpepbiBHbIX JaHHbIX. KomupoBanue 1Beta. l[BeToBbie Mopemnu.
Monens RGB. I'nyOuna xonuposanust. [lanurpa
PactpoBoe u BekTOpHOE mpesacTaBieHue u3o0paxeHuil. Ilukcenb. Ornenka
2.10 nHpopManMoHHOTO  00BEMA  TrpaduYecKUx  JaHHBIX  JUISI  PacTPOBOTO
M300pakeHUs
KonupoBanue 3Byka. Pa3psanHocTh M wacTora auckperuszanuu. KomamdecTBo
211 kaHanoB 3amucu. OIleHKa KOJIMYECTBEHHBIX MapaMeTPOB, CBS3aHHBIX C
MPEJCTaBICHUEM M XpaHECHHEM 3BYKOBBIX (hailioB
3 WudopmanrnoHHbIe TEXHOIOTHH
31 TexkcToBbIe JOKYMEHTHI 1 X CTPYKTYPHBIE 3JIEMEHTHI (CTpaHUIa, ab3all, CTPoKa,
' CJIOBO, CUMBOJI)
3.9 TekcToBBI mpomeccOp — HMHCTPYMEHT CO3/aHus, pENaKTUPOBaHUSA U
' ¢dopmatupoBanus TekcToB. [IpaBuna Habopa TekcTa
PenaktupoBanue tekcrta. CBoiictBa cumBosioB. Illpudrt. Tunsr mpudros
33 (pyOsieHble, C 3aceukamMH, MOHOIIUMpPUHHBIE). [lomyXupHOE U KypcHBHOE
' Haueptanue. CBoiicTBa a03aleB: TpaHUIBI, a03alHBIA OTCTYN, HWHTEPBa,
BbIpaBHUBaHME. CTHIIeBOE (hOpMaTUPOBAHUE
34 CtpykTypupoBaHue HMH(POpPMALMU C [OMOINBIO CHUCKOB U  TaOJIHII
' MHoroypoBHEBbI€ cTUCKH. Jo0aBIeHNEe TaOJIHIl B TEKCTOBBIE TOKYMEHTHI
35 BceraBka un3o0pakeHHH B TEKCTOBble JOKyMEHTHL. OOTekaHue H300pa’keHuit
' TEKCTOM. BKiIroueHue B TEKCTOBBIM JOKYMEHT AUarpaMm U Gopmyi
36 [TapameTpel cTpaHMibl, HyMmepanus crpaHull. JloOaBieHne B JOKYMEHT
' KOJIOHTUTYJIOB, CCHUTOK
[IpoBepka mpaBonucanus. PaccraHoBka nepeHOCOB. 1'010COBOM BBOJ TEKCTa.
3.7 OnTnueckoe pacrno3zHaBaHue Tekcra. KoMmnbrorepHselil nepeBol. Mcnonb3zoBanue
cepBucoB ceTu MuTEpHET 117151 00pabOTKHU TEKCTa
38 3HAKOMCTBO C  TpaUYeCKUMH  pEIaKTOpaMu. PacTpoBble  PHCYHKH.
' Hcnonb3oBanue rpaduyeckux NpUMHTHBOB
39 Omnepaimu  peJakTUpOBaHHUs TpadHUecKuX OOBEKTOB, B TOM YHCIE IM(POBBIX

dororpadumii: M3MEeHEeHHE pa3Mepa, oOpe3Ka, IMOBOPOT, OTpa)kKeHHE, padoTa ¢




obnactssmMu  (BBIAICTICHHE, KOIMUPOBAaHWE, 3alMBKA I[BETOM), KOPPEKIHUS IIBETA,

SAPKOCTHU U KOHTPACTHOCTH

Bektopnas rpaduka. Co3naHue BEKTOPHBIX PUCYHKOB  BCTPOCHHBIMHU

3.10 CPEICTBAaMHU TEKCTOBOI'O IIpPOLIECCOpa WM JPYruxX Iporpamm (IIPpHIIOKEHUH).
Jlo6aBiieHre BEKTOPHBIX PUCYHKOB B JJOKYMEHTHI
311 [ToaroroBka MyJabTUMEIUHHBIX Tpe3eHTanmi. Cnaiin. JloOaBieHue Ha craija
' TeKcTa U u300pakeHuil. PaboTa ¢ HeCKOIbKUMU cllaiiiaMu
3.12 JlobGaBneHne Ha ciaii ayAMOBU3YaJIbHBIX JaHHBIX. AHUMAIHs. [ uepcchlIku
8 KUIACC
Kona IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
1 Teopernueckue 0OCHOBBI HHYOPMATUKH
Heno3uuuoHHble U MO3UIUOHHBIE CUCTEMBbI cuncieHus. Andasut. OCHOBaHUE.
11 Pa3Bépuyras ¢opma 3anucu umucna. [lepeBoa B NECATUUHYIO CUCTEMY YHCEIl,
3alMCAHHBIX B APYTUX CUCTEMAaX CUMCIICHUS
1.2 Pumckas cucrema cuucieHus
JIBonuHas cucrema cumcienus. Ilepeson nensix uncen B npeaenax ot 0 no 1024
B JIBOMUYHYIO cUCTeMY cuncieHus. BocbMepuuHas cuctema cuucienus. [lepeson
13 qucel U3 BOCBMEPUYHOM CHUCTEMBI B JIBOMYHYIO U JECATHUYHYKO CHUCTEMBI U
' obOpatHo. IllectHangnarepuunas cuctema cuuciaeHus. IlepeBojy umcen wu3
HIECTHAATEPUYHON CUCTEMBI B JIBOMYHYIO, BOCBMEPHUYHYIO U JECSITHYHYIO
CUCTEMBI U 00paTHO
1.4 ApudmeTrnueckre onepanuy B IBOUYHON CUCTEME CUHCICHUS
Jlornueckne  BbICKa3biBaHWs.  Jlornmueckwe  3HA4eHUS  BBICKA3bIBAHMII.
OneMeHTapHbIE U COCTaBHBIE BBbICKa3biBaHUsA. Jlormueckue omepanuu: <«m»
L5 (KOHBIOHKIIHS, JIOTHYECKOE YMHOXXEHUWE), «WIn» (AU3IBIOHKIIUS, JIOTHUYECKOe
' CJIOJKEHHE), «He» (Jlornyeckoe oTpHIianue). [[ppopureT Joruueckux oneparuii.
OmnpeneneHre MCTUHHOCTH COCTABHOTO BBICKA3bIBaHUS TPU  HM3BECTHBIX
3HAUEHUSAX UCTUHHOCTU BXOJSIINX B HETO 3JIEMEHTAPHBIX BbICKa3bIBaHUI
16 Jlornueckue BolpakeHus. [IpaBuiia 3anucu gorudeckux BeipaxeHuid. [locrpoenne
' TaOJINI] ICTUHHOCTH JIOTHYECKUX BBIPAKEHUH
1.7 Jlorndeckue 31€MEHTBI. 3HAKOMCTBO C JIOTHYECKAMU OCHOBAMH KOMIIBIOTEPA




ANTOpPUTMBI U IPOTPAMMUPOBAHUE

2.1

[Tonsitue anroputma. lcnonaHutenu aiaroputMoB. AJTOpUTM Kak ILIaH

YIIpaBJICHUA UCIIOJITHUTEIEM

2.2

CaoiictBa anroputma. CrocoObl 3amucu anropuTMa (CIOBECHBIH, B BUAE OJIOK-

CXEMBI, IPOrpaMma)

2.3

AnropurMuueckue KOHCTpyKUuU. KoHCTpykius «cienoBaHue». JIMHeMHbIN
anroput™.  OrpaHHYEHHOCTh  JIMHEHHBIX  QJITOPUTMOB:  HEBO3MOXKHOCThb
IIPEAYCMOTPETH 3aBUCUMOCTb II0CJIEIOBATEIILHOCTH BBIINOJIHAEMBIX ACUCTBUN OT

HCXOOHBIX JaHHBIX

2.4

KOHCT]C)YKI_II/IH «BCTBJICHHUC). IIOJIHAsAd MW HCIIOJHAasA (1)OpMBI. Breimonnenue u
HCBBITTIOJIHCHHUE YCIIOBUS (I/ICTI/IHHOCTB n JIOXKHOCTB BI)ICKaSI)IBaHI/Iﬂ). HpOCTI)IC n

COCTAaBHBIC YCJIOBUS

2.5

KOHCT]C)YKI_II/IH «IIOBTOPCHHUC): HHKJIbI C 3aJaHHBIM YHCJIOM HOBTOpeHHﬁ, C

YCJIOBUECM BBIIIOJIHCHUS, C HepeMeHHOﬁ OUKJIa

2.6

Pazpabotka myis GoOpMaTbHOTO MCHOJHUTENS alrOpUTMa, MPUBOIAIIETO K
TpeOyeMOMy pe3ynibTaTy MpU KOHKPETHBIX HCXOJHBIX JaHHBIX. Pa3paboTka
HECJIOXKHBIX aJITrOpUTMOB C HCIOJB30BAHUCM LHKIOB H BETBJICHUN JJIS
yrnpaBieHuss (GOpPMaNTbHBIMU  UCTIOTHHUTENSMU. BBIMONTHEHHE alropuTMOB

BPYUYHYIO U Ha KomnbioTepe. CHHTaKcHUYecKue U jorndeckue omunoku. OTkassl

2.7

S3pik  mporpammupoBanus  (Python, C++, Java, C#, IllkonbHbIi
Anroputmuyeckuit  S3pik). CucremMa MpOrpaMMHMpOBAHUS: PENAKTOpP TEKCTa

IIpOrpamm, TPAHCIATOP, OTIIATIUK

2.8

HepeMeHHaﬂ: THII, HWMs, 3HA4YCHUC. HeJ'II)Ie, BCHICCTBCHHBIC MW CHMBOJIBHBIC

NCPEMCHHBIC

2.9

OnepaTop INpucCBanBaHUs. ApI/I(I)MCTI/I‘-ICCKI/IC BBIPAXKXCHUA U TOPAOOK HX
BBIYHCIICHUA. OHepaHI/II/I C IOCJIBIMHU YHCIIaMU. HNCIOYUCICHHOC ACJIICHUEC, OCTATOK

OT ACJICHUA. HpOBCpKa ACIIMMOCTHU OJHOI'O ICJIOro Ynucjia Ha ApYyroc

2.10

BerBnenus. CocrtaBHble YCIOBHS (3aIUCh JIOTMYECKMX BBIPOKEHHHA Ha
M3y4aeMOM s3bIKe IporpaMMupoBanus). Haxoxienne MUHIMyMa U MakCUMyMa
U3 ABYX, TPEX U 4ETBIPEX uncell. PelleHne KBagpaTHOrO ypaBHEHUS, UMEIOILETO

BCIICCTBCHHBLIC KOPHU

211

Jnanorosast oTJIaJjka MpOrpaMm: MOIIArOBOE BBHIMOJHEHHE, POCMOTp 3HAYEHUN

BCJINYHH, OTJI&,[[O‘-IHI:Iﬁ BBIBO/, BI:160p TOYKH OCTaHOBA

2.12

[{ukn ¢ ycnoBueM. Anroput™ EBKinaa Juist HAX0XI€HUST HanOoJIbIIero o0mero




JeUTeNs IByX HaTypalbHbIX uncell. PasOueHne 3amucu HaTypajJbHOTO YUCIIA B
MO3ULMOHHOM CHCTEME C OCHOBAaHMEM, MCEHBIIMM WM paBHbIM 10, Ha

OTJeNbHBIC IH(PBI

2.13

[Tukn ¢ mepeMeHHON. AJITOPUTMBI IPOBEPKH JIEIMMOCTH OJHOIO LIEJIOr0 Yucia

HAa JIpyroe, IPOBEPKU HATYPaJIbHOTO YKCia Ha IPOCTOTY

2.14

O6paboTka CUMBOIBHBIX JaHHBIX. CHMBOJIbHBIE (CTPOKOBBIC) IEPEMEHHEIE.
[TocumBonbHas 00paboTka cTpok. [ToAacu€T 4acToThl MOSBICHHUS CHMBOJA B

cTpoke. BerpoeHnnsie hyHKIMM 1711 00pabOTKH CTPOK

2.15

OHpe,I[eJ'ICHI/IC BO3MOJKHBIX PEC3YJIbTAaTOB pa6OTI>I ajiropurtMa Ipu 3aJdaHHOM
MHOXCCTBC BXOJHBLIX HOAHHBIX, OIPCACICHUC BO3MOKHBIX BXOIAHBIX JaHHBIX,

MNPpUBOAAIIHNX K JAHHOMY PE3YyJIbTATYy

9 KIIACC

Kon

IIpoBepsieMblii 3JIEeMEHT COIePKAHUS

[MudpoBast rpaMOTHOCTH

11

I'moGanpHas cetb WutepHer. |P-ampeca y3noB. CereBoe XpaHEHHE JIaHHBIX.
Metoapl HHAMBHUYAJILHOTO M KOJUIEKTUBHOTO pa3MelIeHusl HOBOM MH(OpMaluy B
Wntepnere. bonbie paHHble (MHTEPHET-AAHHBIE, B YAaCTHOCTH JIaHHBIE

COLIMATBHBIX CETEH)

1.2

[Tonsatue 00 wuHpOpMaMOHHONW O0€30MacHOCTH. YTpo3bl HHGPOPMALUOHHOM
0€30MacHOCTH MPHU padoTe B TJIOOATBHOW CETH U METOJIBI MPOTUBOACHCTBUS UM.
[TpaBuna Ge3onacHoil ayTeHTH(QUKAIMU. 3alUTa JUYHONH MHPOpPMALUU B CETH
WNurepner. be3omacHele  cTpareruu  IoBeaeHus B cetu  VIHTepHer.
[IpenynpexaeHue BOBJIEUEHHsS B JECTPYKTUBHBIE W KPUMHUHAIbHBIE (DOPMBI

CETEeBOW aKTUBHOCTH (KHMOepOyIITUHT, (GUIIUHT U Ipyrue Gopmbl)

1.3

Buner pesrensHoctn B MHTepHeTe. MHTEpHET-CEPBUCH: KOMMYHHUKAIIMOHHBIE
CepBUCHI (1OUTOBAsA CiIyX0a, BUACO-KOH(EPEHII-CBSI3b U APYTHe), CIIPABOYHbIE
CyXObl (KapTbl, paclucCaHUs U JpYTrue), IOHCKOBBIE CIYXKObI, CIYyXKObI
OOHOBJICHHSI TMPOTPAMMHOI0 o0ecriedeHuss M Jpyrue ciyxObl. CepBHCHI
rocygapcTBeHHbIx — ycuayr. OOmaunble XpaHwinmia — gaHHbelx.  Cpenctsa
COBMECTHOM  pa3paboTku JOKyMeHTOB (oHuaiiH-o¢ucel). IIporpammuoe
obecrieueHne Kak BeO-CepBHUC: OHJIAMHOBBICE TEKCTOBbIE U Tpaduueckue

PEaKTOPHI, CPe/Ibl pa3padOTKU MPOrpaMM




Teoperuueckue OCHOBBI HH()OPMATHKH

2.1

Mogenb. 3amaum, perraeMble ¢ MOMOINBIO MojaenupoBanus. Kiaccudukanmm
mojenell. MartepuanbHbple  (HaTypHble) W MH()OPMAIMOHHBIE  MOJEIH.
HenpepeiBHble 1 guckperHbie monend. Mmuranumonnsie Mozaenu. Hrpossie
mogenu. OneHka COOTBETCTBHS MOJEIN MOJEIUPYEMOMY OOBEKTY U LEJSIM

MOACIINPOBAHUA

2.2

Tabmuuneie moaenu. Tabauma Kak IpeCTaBICHUe OTHOIICHUS

2.3

ba3er nmannpix. OTOOp B TabNHMIE CTPOK, YAOBJIETBOPSIONIMX 3aJaHHOMY

YCJIOBUIO

2.4

I'pad. Bepummna, pebpo, myTb. OpHUEHTHPOBAHHBIE U HEOPHUEHTHPOBAHHBIC
rpader. JlnmuHa (Bec) pebpa. Becomas marpuma rpada. yimHa mMyTH MEXTy
BepiirHamMu rpada. [louck ontumansHoro mytu B rpade. HavanbHas BepuinHa
(MCTOYHMK) W KOHEYHas BepIIMHAa (CTOK) B OPUEHTUPOBAHHOM Tpade.

Brruucnenue koaudecTna HYTeﬁ B HAITPpaBJICHHOM allUKJINYCCKOM rpa(be

2.5

Hepeso. Kopenb, BepimHa (y3en), J1ucT, pedpo (ayra) aepeBa. Beicota aepeBa.
[Mognepeso. Ilpumepsl wucmons3oBaHusl JiepeBbeB. [lepebop BapuaHTOB C

MMOMOIIBIO I€PEBa

2.6

[TonsiTne MareMaTM4ecKOM MOZENW. 3ajadyd, pelIaeMble ¢ IOMOUIbIO
MaTE€MaTH4eCKOTro (KOMIIBIOTEPHOTO) MOJEIINPOBAHUS. Otnnune
MaTEeMaTUYeCKOM MOJEIM OT HAaTypHOM MOJEIM M OT  CJIOBECHOTO

(JIuTepaTypHOTO) ONMKUCAHUS OOBEKTA

2.7

OTaIbl KOMIIBIOTCPHOTO MOJCIMPOBAHHA: IIOCTAHOBKA 3aJadud, IMOCTPOCHUC
MaTeMaTH4eCKOM MOACIIN, nporpaMmMHas pcajim3anus, TCCTUPOBAHUC,
MMPOBCACHNE KOMIIBIOTCPHOI'0O OKCIICPUMCHTA, aHAJIIM3 €ro pce3yibTaToB,

YTOYHCHUC MOACIIN

AJNTOPUTMBI U TPOrPaMMHUPOBAHUE

3.1

Pa30Ouenue 3aJa4yd Ha I11oA3aaadu. CocrapieHue AJIrOpUTMOB U MIpOrpamMm C
HCITIOJIB30BaHHUEM BeTBHeHHﬁ, OUKJIOB MW BCIIOMOTraTCJIbHBIX aJITOPUTMOB [JI

YHpaBJICHUA UCIIOJIHUTCICM HUJIN APYTUMHA UCTTIOJTHUTCIIAMU

3.2

Tabnuunpie BenmuuuHbl (MaccuBbl). OmHOMepHbIe MaccuBbl. CocTaBlieHHE U
OTNaJIKa TpPOrpaMM, pPEaJU3yIOIIMX  THUIOBBIE  AJITOPUTMBI  O0OPaOOTKHU
OJTHOMEPHBIX YHUCIIOBBIX MAacCCHBOB, Ha OJTHOM M3 S3BIKOB MPOTPAMMHPOBAHUS
(Python, C++, Ilackans, Java, C#, IllkonbHblii AnropuTMUYecKuil SI3bIK):

3aI10JIHCHUE YHUCJIOBOI'O MacCCHBa CJ'Iy‘-IB.fIHBIMH qucjiaMHu, B COOTBCTCTBHHU C




dbopMymnoii win myTéM BBOJAA YMCEN, HAXOXKJIEHUE CyMMBI DJIEMEHTOB MAacCCHBA,
JIMHENHBIN OUCK 3a/IaHHOI0 3HAYE€HHS B MACCUBE, MOJACYET JIEMEHTOB MACCHBA,
YAOBJETBOPSIOIINX  33JaHHOMY  YCJIOBHIO, HAaxOXICHUE MHUHHUMAJIbHOTO

(MakCHUMalIbHOTO0) 371eMeHTa MaccuBa. COpTUPOBKA MaccuBa

3.3

O6pa60TKa IIOTOKa JAaHHBIX: BBIYUCICHUEC KOJIHMYECTBA, CYMMBI, CPEAHETO
apI/I(I)MeTI/I‘-IeCKOFO, MHUHHMAQJIBHOI'O W MAaKCHUMaJIbHOI'O 3HA4YCHHA OJIICMCHTOB

IMOCJICA0OBATCIIBHOCTHU, YAOBJICTBOPAOIIUX 3aIaHHOMY YCJIOBHUIO

3.4

VYmpasnenue. Curnan. O6parHas cBsi3b. [lonydeHue cCUTHAJIOB OT HHU(POBBIX
JAaTYMKOB (KacaHus, pAcCTOSHMS, CBeTa, 3Byka u JApyroro). Ilpumepst
UCIIONIb30BAaHUsl MPHUHIMIIA OOpaTHOM CBS3M B CHUCTEMax yIPaBICHHS
TEXHUYECKUMH YCTPOWCTBaAMHU, B TOM 4YHCIe B poboroTexHuke. [Ipumepsi
POOOTU3MPOBAHHBIX CUCTEM (CHCTEMa YIpPaBIECHUS JBUKCHHEM B TPAHCIIOPTHOMN
CUCTEME, CBapoyHas JIMHHUS aBTO3aBOJA, ABTOMAaTU3UPOBAHHOE YIpPaBICHUE
OTOIUICHMEM JIOMa, AaBTOHOMHAas CHCTE€Ma YIPaBJICHUS TPAHCIOPTHHIM

CPEICTBOM U JPYTUE CUCTEMBI)

HNHupopmMalinoHHbIE TEXHOJIOTUN

4.1

[TonsiTue 00 AMEeKTPOHHBIX Tabnuuax. TUIbl JaHHBIX B slUEHKAX 3JIEKTPOHHOM
tabmuipl. PenaktupoBanue u popmatupoBanue Tabnul. BerpoeHHble GyHKIUM
JUIsL TIOMCKAa MaKCUMyMa, MHUHHMYMa, CYMMBbl U CpPEOHEr0o apu(pMETHYECKOro.
CoprupoBka JaHHBIX B BBIIEICHHOM aAuanasoHe. IloctpoeHnme nuarpamm
(ructorpamMma, KpyroBas AMarpaMma, TO4Ye€4Hasl Jauarpamma). BpiOop Tuna

AuarpaMMbl

4.2

[TpeoOpazoBanue Gopmyn mpu KomupoBaHWU. OTHOCUTENbHAsA, aOCOMIOTHAS U

CMCIIaHHasg aapecaiuns

4.3

VYc0BHbIE BBIUKCICHHS B 3JEKTPOHHBIX Tabnuuax. CyMMHUpOBaHUE U MOACUET
3HaYeHUH, OTBEYAIOIIUX 3aJlaHHOMY ycioBHio. OOpaboTka OonbIIMX HaOOpOB

JaHHBIX. YucneHnoe MOJCIINPOBAHUEC B DJICKTPOHHBIX Ta6m/1uax

4.4

Posib MHGOpMaMOHHBIX TEXHOJIOTUH B Pa3BUTUU 3KOHOMHUKH MHpA, CTPAHBI,
peruona. OTKpeIThIe oOpa3zoBaTenbHble pecypchl. [Ipodeccun, cBsizaHHBIE C
uHpopMaTUKOH ¥  HMHOOPMALIMOHHBIMU  TEXHOJIOTUSIMHM:  BeO-Au3aiiHep,
IPOTPAMMHUCT,  Pa3pabOTUMK  MOOHMJIBHBIX  NPUIOKEHUH, TECTUPOBIIUK,
apXUTEKTOp MPOrPaMMHOI0 OOECIEeUEeHMs, CHEIHUATUCT 0 aHAIU3y JaHHbIX,

CUCTEMHBIN aJIMUHUCTPATOP




MMPOBEPAEMBIE HA OI'D 1O UH®OPMATHUKE TPEBOBAHUA K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
IMPOT'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kon
NpoBepsieMoro
TpeOoBaHUSA

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
0a30BOIr0 YPOBHS OCBOEHHSI OCHOBHOI 00pa3oBaTe/IbHOM
NMPOrpamMMbl OCHOBHOI0 00111ero oopasoBanusi Ha ocHoBe PI'OC

1

3HaTh (MOHUMATB)

11

Brnanenune OCHOBHBIMH TOHSATUSAMH: HH(MOpMauus, Iepenaya,
XpaHeHne u 00paboTka WH(pOpPMAIHMHU, AITOPUTM, MOZAEIH, H(POBOI
OPONYKT M WX HCHOJNB30BaHME JUIS PEUICHUS YYeOHBIX W

MMPAKTUYCCKUX 3aaa4

1.2

BJ'IaIICHI/Ie IOHATUAMMU:. BBICKA3bIBAHUC, JIOTMYECKad  OIcpanusd,

JIOTNYCCKOC BBIPAKCHUC

YmeTh

2.1

YMeHue onepupoBaTh €IUHHUIIAMH H3MEpPEHUs HH(POPMAIIOHHOTO

00bEMa u CKOPOCTH I€peaaiu JaHHbIX

2.2

YMeHue 3anuceiBaTh M cpaBHHMBaTh Lenble uucia ot 0 go 1024 B
Pa3IMYHBIX TO3UIMOHHBIX CUCTEMaX CUUCIICHHUS C OCHOBaHUsIMHU 2, 8,

16, BBITIOJIHATH apI/I(i)MeTI/I‘leCKI/IC onepanru Ha HUMH

2.3

YMmenue KOOAUPOBATL MU ACKOAHWPOBATH COO6H_ICHI/I$I 10 3aJaHHBbIM
IMpaBHJIaM; ITIOHMMaHHEC OCHOBHBIX IIPHUHOHUIIOB KOIUPOBaHUA

UHpOpPMAaILIUU Pa3IMYHON IPUPOIBI: TEKCTOBOH, rpauuecKoil, aymo

2.4

YMeHHe 3aluchiBaTh JIOTHYECKHUE BBIPpAXKCHUSA C HCIOJIB30BAHUCM
JU3BIOHKINH, KOHBIOHKOHWW W OTPUIAHHA, OIMPEACIATH MCTUHHOCTH
JJOTHYCCKHUX BBIpa)KCHHﬁ, €CJIM HM3BCCTHBI 3HAUYCHUA MHMCTHHHOCTH
BXOOAIIUX B HETO NECPEMEHHBIX, CTPOUTH Ta6J'II/IIII>I UCTUHHOCTHU JJIsA
JJOTHYCCKHUX BLIpa)KeHPIﬁ; 3alMUCBbIBAThL JIOTUYCCKUC BBIPAKCHUA Ha

M3y4aeMOM SI3bIKE IPOTPAMMHUPOBAHUS

2.5

YMeHHe COCTaBNIATh, BBINOJHATH BPYYHYIO M Ha KOMIBIOTEPE
HECIIOKHBIC AJITOPUTMBI JJIA YIIpaBJICHUA HUCITOJIHUTECIIAMU
(Yepenamka, YepTé&KHUK ¥ JApYrue); CO31aBaTh M OTIAKHBATH

IpOrpaMMbI Ha OJTHOM M3 SI3bIKOB IporpammupoBanus (Python, C++,




[Tackanb, Java, C#, IlxonbHbld AJrOpUTMHUYECKUN  S3BIK),
peaANTM3yIONINE HECIIOKHBIC aJITOPUTMBI 00pa0OTKH YHUCIIOBBIX JTAHHBIX
C WCIIOJIb30BAaHHWEM IIMKJIOB W BETBJIICHUW; YMEHUE pa30MBaTh 3aJlaud
Ha T10/133/1a41, UCIOJIb30BaTh KOHCTAHTHI, IEPEMEHHBIC U BBIPAKEHUS
pa3IMYHBIX  TUIOB  (YUCIIOBBIX,  JIOTHUYECKUX, CHMBOJIbHBIX);
aQHAJM3UPOBATh TPEIOKCHHBIM ~ aJTOPUTM, OINPEACISITh, KaKHe
pe3ynbTaThl BO3MOXHBI IPU  33IaHHOM MHOXECTBE HCXOJHBIX

3HaYEeHUN

2.6

VYMeHue 3ammcarth Ha HU3y4aeMOM  A3BIKC IIPOrpaMMHPOBAHUSA
AJITOPUTMBI MMPOBEPKU ACIUMOCTU OJHOI'0 HICJIOro 4uciia Ha APYToc,
IMPOBEPKHU HATYPAJIBHOI'O 4YHCJIAa HA HNPOCTOTY, BbBIACICHUA HH(bp us3
HAaTypaJbHOTO 4YHCJIa, IIOMCK MaKCMMyMOB, MHHHUMYMOB, CYMMbI

YHUCIIOBOM MOCIIEA0BATEIbHOCTH

2.7

Briajenne yMeHHEM OPHUEHTHPOBATHCS B MEPAPXHUCCKON CTPYKType
GaitnoBoii cuctemsl, padboTaTh ¢ GailyIoBOI CUCTEMOH MePCOHATBHOTO
KOMITbIOTEpa C HCIOJb30BaHWEM rpadudeckoro wuHtepdeiica, a
HMCHHO: CO3aaBaTb, KOIHUPOBATb, IMNCPEMCIIATH, NCPECHMCHOBBLIBATD,

yIanATh ¥ apXUBUPOBATH (ailiIbl U KaTajaoru

2.8

BJ'IaI[eHI/Ie YMCHUSIMHU U HABBIKAMH UCITOJIB30BAHUS I/IH(I)OpMaI_[I/IOHHBIX
U KOMMYHHKAIIMOHHBIX TEXHOJIOTHit AJi1  TIOUCKA, XPAaHCHUA,

06pa60TKI/I " nepeaaviu U aHajin3a pas3InYHbIX BUIOB I/IH(I)OpMaI_[I/II/I

2.9

YMmeHue BbIOUpaTh Coco0 MPEICTaBICHUS JaHHBIX B COOTBETCTBUH C
MOCTaBJICHHOW 3amadeil (TaOmuibl, cXembl, Tpaduku, ITuarpaMmbl)
UCIIOJIb30BAHUEM  COOTBETCTBYIOUIUX  MPOrPAMMHBIX  CPEICTB

00pabOTKHN JaHHBIX

2.10

YMenue ¢dopmanuzoBaTb U CTPYKTYpUpOBaTh  HH(OpMAIHIO,
UCTONB3Yysl AJIEKTPOHHBIE TaONMMIbBl s OOpaboOTKM, aHaiu3a W
BU3YyaJM3al[M{ YHUCJIOBBIX JaHHBIX, B TOM 4YHUCIE C BBIJIEICHUEM
JUanasoHa TaOMUIBI M YHNOPSAAOYMBAHUWEM (COPTHPOBKOH) €ro
AIIEMEHTOB; YMEHHUE NMPUMEHATh B 3JEKTPOHHBIX Tabaunax (Gpopmysisl
JUIs  pacyéToB C  HUCHOJB30BAHMEM  BCTPOCHHBIX  (DYHKIIMIA,
a0COJIIOTHOM, OTHOCUTEIHHOM, CMEIIIAHHOW aJpecalliy; UCIIOIb30BaTh
AIIEKTPOHHBIC TAOIHIIBI JJIS1 YUCICHHOTO MOAETHPOBAHUS B MPOCTHIX

3a/1auax M3 Pa3HbIX MPEAMETHBIX 00JlacTein




INEPEYEHD 2JIEMEHTOB COAEPKAHUSA, ITPOBEPAEMBIX HA OID
HO UH®OPMATHUKE

Kon

IIpoBepsieMblii 3JIEMEHT COePKAHUS

Hudposast rpaMoOTHOCTH

HEHPar#H#1.

1

@aiinel 1 manku (katasnorw). [IpuHIMNBI MOCTpOeHHs (HalIOBBIX
cuctem. [lomHoe ums aiina (manku). [Tyte x daiiny (manke). Pabora c
¢daiinaMu W KaTajloraMu CpeICTBAMHU OIEPALMOHHOW CHUCTEMBbI:
CO3/1aHKE, KOIIMPOBAaHUE, NIEPEMEILIEHUE, IEPEUMEHOBAaHUE U YIalleHUuE
(aiinmoB u mamnok (karamoroB). Tumbl ¢aiinoB. CBoiicTBa (haiiyios.
@aiinoBerii MeHemxkep. [lowck (aiaoB cpeacTBaMu ONEPAIMOHHON

CHUCTCMbI

1.2

O6benunenne kommneioTepoB B ceTh. CeThb MHTepHeT. Beb-cTpanuna,
BeO-caiit. CTpykTypa anapecoB BebO-pecypcoB. bpaysep. Iloumckoswie
cucrembl. [louck wuHpoOpMamMM TO KIIOYEBBIM CJIOBaM M IO
n3obpaxenuto. JloctoBepHocTh HH(pOpMalWU, TOJYYEHHOH U3

Wntepnera. IP-anpeca y3n0B. CeTeBoe XpaHEeHHE JaHHBIX

Teopernueckue 0OCHOBBI HH(OPMATUKH

2.1

JIMCKpETHOCTh  JaHHBIX. BO3MOXHOCTH ONMCAHUS HEHPEPHIBHBIX
00BEKTOB U MPOIECCOB C MOMOIIBIO TUCKPETHBIX JaHHBIX.

CumBon. Andasur. MomHocts andaButa. J[BomuHBIA andaBurT.
KonnuectBo  BCEBO3MOXHBIX ~ CIOB  (KOJOBBIX  KOMOWHAIIMI)
¢ukcupoBaHHON JUIMHBI B JABOMYHOM aidasure. I[IpeobpaszoBanue
moboro andaBuTa K JABOMYHOMY. KOJIMYECTBO pa3auYHBIX CIIOB
(uKCUPOBaHHO JUTMHBI B aJihaBUTE ONpeAEIEHHON MOIIIHOCTH.
KoaupoBanue cMMBOJIOB OTHOTO aihaBUTA C IIOMOIIIBIO KOJIOBBIX CIIOB
B Ipyrom andasuTte, KojoBas Tabnuna, aekoaupoanue. Konuposanue
TeKcToB. PaBHOMepHBI kKoa. HepaBHomepHsIit ko, Koguposka ASCII,
Bocbmubuthbie komupoBku. Ilonarue o xomupoBkax UNICODE.,
JlexogupoBaHWe COOOIICHWH C HCIOJIb30BAHHEM PAaBHOMEPHOTO U

HepaBHOMEPHOTo Koja. H(popMamoHHbIi 00bEM TeKcTa

2.2

Nudopmannonusiii 00bEM HaHHBIX. BUT — MUHUManbHAs EIUHHIIA
KOJIM4YeCTBAa MH(POPMAIIMK — JBOWYHBIA pa3psia. EnuHUIBI u3MepeHus

nH(popMaMOHHOTO 00bEMa MaHHBIX. but, OaifT, kumoOalT, Merabair,




rurabaiit. CKopocTh nepeadun NaHHbIX. EAMHUIBI CKOPOCTH Tiepeaadn

JaHHBIX

2.3

KomupoBanue upera. lletoBeie momenu. Moxpens RGB. I'myOuna
konuposanus. Ilanutpa.

PactpoBoe u BekTOpHOE TmpeacTaBicHUE H3o0pakeHuil. [lukcensb.
Onenka wuH(MOPMAIMOHHOTO O00BbEMa TpapUUeCKUX JaHHBIX JUIs

pacTpoBOro U300paskeHus

2.4

KOI[I/IpOBaHI/IC 3BYKa. PaBpH,I[HOCTb 1 dJacrora 3anucu. KomndecTBo
KaHaJIOB 3aI1iCH.
OI_IeHKa KOJIMYCCTBCHHBIX IIaAPaMETPOB, CBA3AHHBIX C IIPCACTABIICHUCM

Y XpaHEHUEM 3BYKOBBIX (paiiioB

2.5

Hemno3umuonnsle ¥ TMO3UIMOHHBIE CHUCTEMBl CUMCIEHUA. AJ(aBuT.
OcHoBanue. Paspépuyras ¢dopma 3amucu uwmcna. [lepeBox B
JNECATUYHYIO CHCTEMY 4YHCEJ, 3alUCaHHbIX B JPYrUX CHCTEMax
CUMCTICHUSI.

PumMmckasg cucrema cuucieHus

2.6

JIBonuHas cucrteMa cuuciieHus. [lepeBo uenpix 4yncen B npeaenax ot
0 mo 1024 B nBOMYHYIO CUCTEMY cuMciieHus. BocbmepuuHas cuctema
cunciienus. [lepeBos uncen u3 BOCbMEPUUHON CUCTEMBI B IBOUYHYIO U
necsITHUHyl0 cuctemMbl W oOpatHo. lllecTHaamarepuuHas cucrema
cuncienus. IlepeBoa wymcen U3 MIECTHAANATEPUYHON CHUCTEMBI B
JBOMYHYIO, BOCBMEPUYHYIO M JECATUYHYIO CHUCTEMBI W OOpaTHO.

Apudmernueckue onepanuu B IBOMYHON CUCTEME CUUCIICHUS

2.7

Jlornueckue BbBICKa3bpIBaHUsA. JlorMueckue 3HA4YE€HMsI BBICKA3bIBAHUM.
DOneMeHTapHbIE M COCTAaBHbIE BBICKA3blBaHUA. Jlornueckue onepanuu:
«» (KOHBIOHKIUS, JIOTUYECKOE YMHOXKEHUE), «WIN» (IAU3bIOHKINA,
JIOTHYECKOE CIIOKEHHE), «He» (1oruyeckoe otpuuanue). [Ipuopurer
Joruyeckux omnepauuid. OmnpeneneHue HUCTHHHOCTH — COCTAaBHOTO
BBICKA3bIBAHUSA, €CJIIM W3BECTHBI 3HAYEHUsS HMCTHUHHOCTU BXOSIIMX B
HErO0 JJIEMEHTapHBIX BbICKa3bIBaHWW. JlOormdeckue BBIPAKEHUS.
[IpaBuna 3amucu JOrMYecKUX BblpakeHUil. IlocTpoenue Tabmui

UCTHUHHOCTH JIOTHUYCCKUX BI)Ipa}KeHI/Iﬁ

2.8

Jlormyeckne 53IEMEHTHI. 3HAKOMCTBO C JIOTHYECKHMMH OCHOBaMHM

KOMIIBIOTEpa

2.9

HemnpepsiBHBIE M OHUCKpeTHbIE MOAEHU. VIMUTAaLIMOHHBIE MOJCIIH.




Urpossie mozpenu. OreHKa aeKBaTHOCTH MOJEIU MOJEIUPYEMOMY

O6T>CKTy H OCJIAM MOJICIIMPOBAaHUSA

2.10

Tabmuunbie Monenu. Tabnuia Kak NpeACTaBICHUE OTHOIICHUS. ba3sbl
naHHbplx. OTOOp B TaOuuile CTPOK, YAOBJICTBOPSIONUX 3aJaHHOMY

YCJIIOBHUIO

2.11

I'pad. Bepumna, peopo, MyTh. OpueHTUpOBaHHbIE u
HeOopUeHTUpoBaHHbIC Tpadwl. [[nwHa (Bec) pebOpa. BecoBas marpuia
rpada. JnuHa nmytu Mexay BepuinHamu rpada. [louck ontuMaibHOro
mytu B rpade. HavanbHas BepmmHa (MCTOYHUK) M KOHEYHAS BEPIIMHA
(cTok) B opueHTHpOBaHHOM rpade. Brluncienue konuyecTBa myTei B

HaIpaBJIEHHOM aIlUKINYECKOM Tpade

2.12

Hepeso. Kopens, BepmmHa (y3ei), muct, pedpo (ayra) nepesa. Beicota
nepesa. IlogmepeBo. Ilpumepbl ucnosnb3oBaHusi nepeBbeB. [lepedop

BapHWaHTOB C IOMOLIBIO ACPCBA

ANTOpUTMBI U IPOIPaMMHUPOBAHKE

3.1

CpoiictBa anroputrMa. CrnocoObl 3anucu ajaropuTtMa (CJIOBECHBIN, B
BHJIE OIIOK-CXEMBI, TPOrpaMMma).

CocTaBJieHHEe aITOPUTMOB U TIPOTPAMM C HCIIOJIb30BAHUEM BETBIICHUH,
IUKIOB W  BCIIOMOTAaTENbHBIX  aJITOPUTMOB Ui  YIpaBIIE€HUs
ucnionautenem (Pobor, UYepenamka, UYepté&xuuk wu apyrue).

Brinmonnenue AJITOPUTMOB BPYUYHYIO U Ha KOMIIBIOTEPC

3.2

S3pik  mporpammupoBanust  (Python, C++, TIlackams, Java, C#,
IkonpHBINH ANTOpUTMUYECKHUH S3bIK).

Cucrema  TpOrpaMMHUPOBAHHUSA:  PEHAKTOP  TEKCTa  MPOrpamw,
TPAHCIATOP, OTIATIHK.

[lepemennas: tum, wums, 3HaueHue. Llenble, BelIeCTBEHHBIE U
CHUMBOJIbHBIC TIEPEMECHHBIE.

Omneparop mpucBauBaHus. ApUPMETHUYECKHE BBIPAKECHHSI U TMOPSIOK
X BbrHciaeHUs. Omnepanud ¢ TENBIMH YUCIIAMH: IEJIOYHCICHHOE
JelieHne, OCTaTOK OT jeneHusi. BerBneHus. CocTaBHBIE YCIOBHUS
(3amuch  JIOTUYECKWX  BBIPQKEHHMH  HA  HM3y4aeMOM  SI3BIKE
nporpaMMmupoBanus). Haxoxnenne MUHIMYyMa

YU MaKCHUMyMa M3 JIBYX, TPEX W YeThIpEX uncen. Pemenne KkBaapaTHOTO
yYpaBHEHHUS, UMEIOIIETO BEIIECTBEHHbIC KOpHH. LUK C ycrnoBuem.

Anroput™m EBKiuaa 11 HaX0KJIeHUST HAHOOIBIIET0 00IIEro AeTUTeNs




JIBYX HaTypaJbHBIX uncelsl. Pa30ueHue 3amucu HaTypalbHOTO YMCIia B
MIO3ULIMOHHON CUCTEME ¢ OCHOBAaHMEM, MEHBIIMM WM paBHbIM 10, Ha
oraensHble mHUppbl. LUk ¢ mepeMeHHOW. ANTOPUTMBI TPOBEPKU
JEIUMOCTH OJHOI0 LEJIOr0 YKUCiia Ha APYroe, MPOBEPKHU HATYpPaIbHOIO

4uclla Ha IPOCTOTY

3.3

OO6paboTka CUMBOJBHBIX JaHHBIX. CHMBOIBHBIE (CTPOKOBEIC)
nepemenHble. [locuMBosibHas oOpaboTka crpok. [loxcuér 4vacToThl
MOSIBJICHUSI CUMBOJIA B CTpOKe. BerpoenHbie pyHKuuu 1ist 06paboTku

CTPOK

3.4

Onpez[eneHI/Ie BO3MOJHBIX PE3YyJIbTATOB pa6OTH ajiropurMa 1pu
JaHHOM MHOKCCTBEC BXOJAHBIX OAHHBIX, OHNPCACICHHUEC BO3MOXHBIX

BXOJAHBIX JAHHBIX, IPUBOJANINX K JAHHOMY PC3YJIbTATY

3.5

Tabmuunbie  BenmuuuHbl  (MaccuBbl).  OIHOMEpPHBIE  MACCHBBHI.
CocraBneHue U OTIaJKa WPOrpamMM, pPEATU3YIOUX THUIIOBBIC
aNrOpUTMbI 00PAOOTKU OJHOMEPHBIX YHCIIOBBIX MAaCCHBOB, Ha OJIHOM
u3 s3bIkoB mporpammupoBanust (Python, C++, Tlackans, Java, C#,
IkonpHBIH ~ ANTOpUTMUYECKHH  SI3bIK): 3alMONHEHHE YHCIOBOTO
MaccuBa CIIy4YalHBIMH YHCJIAMU, B COOTBETCTBUHM C (POPMYJIOW HIH
MyTéM BBOJA YHCEN, HAXO0XIEHUE CYMMbI DJJIEMEHTOB MAacCHUBa,
JIMHEWHBIN MONCK 3aJJaHHOTO 3HAYSHUS B MACCHBE, IOJICUET DJIEMEHTOB
MACCHBAa, YIOBJIETBOPSIOIIMX 3aJaHHOMY YCJIOBHUIO, HAXO0XIECHUE
MUHUMAaJIbHOIO (MakCUMaJIbHOTO) 3jeMeHTa MaccuBa. COpTHpOBKa
MaccuBa. OOpaboTka TMOTOKA JaHHBIX: BBIYHUCICHHE KOJIUYECTBA,
CYMMBI, CpeaHEro apuMeTHIECKOTO, MHHHMAaJIbHOTO u
MaKCHMAaJIbHOT'O 3HAYCHUS 3JIEMEHTOB MOCJIEI0BAaTEILHOCTH,

YAOBJICTBOPSAIOIINUX 3aJaHHOMY YCJIOBUIO

3.6

Vupasnenue. Curnan. OOpatnHast cBsi3b. [lomyueHue CHUTHAIOB OT
M(POBBIX JATYUKOB (HAIPUMEp, KacaHUsl, PaCCTOSHUS, CBETa, 3BYKA).
[Ipumepsl HcroNb30BaHUS MPHUHIMIIA OOpPaTHOM CBSI3M B CUCTEMax
YOPABJICHUS TEXHUYECKUMHU YCTPOMCTBAMHM C MOMOIIBIO JAaTYUKOB, B

TOM YHCJIe B POOOTOTEXHUKE

NudopmannoHHble TEXHOJIOTUH

4.1

TexkcToBble JOKYMEHTHI UM HUX CTPYKTYpHBIE 3JEMEHTHI (CTpaHUIIa,
a03ar1, cTpoKa, CII0BO, CUMBOI).

TexcToBbIN MpolieccOp — MHCTPYMEHT CO3JaHUSA, PEAAKTHUPOBAHUS U




¢dopmarupoBanus TekctoB. [IpaBuna Habopa Tekcra. PemaktupoBanue
tekcta. CoiictBa cumBoJIOB. [Ipudt. Tunsl mpudros (pydrensie, ¢
3acedyKaMu, MOHOIIMpPHUHHEIE). [lomy)XKUpHOE U KypCUBHOE HauepTaHUE.
CpoiictBa a03aneB: rpaHMIbl, aO3alHBIl  OTCTYN, HWHTEpBAl,
BbIpaBHUBaHue. [lapameTprl crpanuisl. CtuieBoe GopmMaTupoBaHUE.
CrpykTypupoBaHue HMH(OPMAlMM C IOMOIIBIO CIMCKOB M TaOJMII.
MHuoroypoBHeBble cnucku. JloOGaBneHue TaObnMIl B TEKCTOBBIC
JOKYMEHThl. BcraBka u300pakeHMII B TEKCTOBBIE JOKYMEHTHI.
OOrexanue u300pakeHUH TekcToM. BiiltoueHHMe B TEKCTOBBIN
JTOKYMEHT Juarpamm, (GopMmyi, HyMEpalud CTPaHUI], KOJOHTHTYJIOB,

CCBUIOK U APYI'UX 3JICMCHTOB

4.2

Pactposrie pucynku. Mcnons3oBanue rpaduuecKux MPUMUATHBOB.

Omnepanuu peJaKkTHPOBaHUs TpapUUECKUX OOBEKTOB, B TOM YHCIIC
uudpoBeIXx doTorpaduii: W3MEHEHHE pa3Mmepa, 0o0pe3ka, MOBOPOT,
OTpakeHHe, paboTa ¢ 001acTsIMH (BbIIEICHUE, KOMUPOBAHNE, 3AJIMBKA
I[BETOM), KOPPEKIUs I[BETa, SPKOCTH M KOHTPACTHOCTH. BekropHas
rpaduka. Co3gaHue BEKTOPHBIX PUCYHKOB BCTPOCHHBIMU CPEIICTBAMHU
TEKCTOBOTO IMpoIleccopa WM JAPYrUX Mporpamm (IpUIOKEHUN).

JloGaBieHre BEKTOPHBIX PUCYHKOB B JOKYMEHTHI

4.3

[ToaroroBka MynbTUMeIUNHBIX Npe3eHTauui. Cnaiin. Jlo6aBineHue Ha
claij Tekcta M m300pakeHwil. PaboTa ¢ HECKOIbKMMH craiiiaMu.
JloGaBrienne Ha clai ayauOBU3YaJdbHBIX JaHHBIX. AHUMAIUS.

I'mnepcceslinku

4.4

Tunbl JaHHBIX B sYEHKaX DJIEKTPOHHOW TaOimibl. PenakTupoBanue u
¢dbopmatupoBanue Tabmuil. BcTpoeHHble GYHKIMH s [OHMCKA
MakcUMyMa, MHHHUMYMa, CyYMMBl U CpEIHEro apuMeTU4eCKOro.
CopTupoBKa JaHHBIX B BBIIEJIEHHOM Jnuana3zoHe. [loctpoeHue
auarpaMMm  (TUCTOrpamMma, — KpyroBas — AuarpaMma,  TOu€yHas
nuarpamma). Beibop tuna nuarpammel. [IpeobpazoBanue ¢popmyn npu

KOIIMPOBAHUMU. OTHOCI/ITCJ'IBHaH, a0COJIFOTHAS U CMEIIaHHAas azpecanunsa

4.5

VY CIIOBHBIC BBIYUCIICHUS B AJICKTPOHHBIX TaOiumax. CyMMUpOBaHUE U
MOACYET 3HAYEHWU, OTBEUAIOIIMX 3aJaHHOMY YycioBuio. OOpaboTka
Oompmmx  HAOOpOB  AaHHBIX. UYHCIEHHOE MOAEIHPOBAaHHE B

OJICKTPOHHBIX Ta6n1/1uax




YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* Undopmaruka: 7-i kiaacc: 6a30BbIM YPOBEHb: YUeOHHUK; 5-€ U3/IaHMUE,
nepepaboranHoe bocosa JI.JI., bBocoBa A.}0. AkimonepHoe o01IecTBO

«3marensctBO «lIpocBemienre»

METOINYECKHUE MATEPHUAJIBI 1JIS1 YYUTEJIA

HUP®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
UHTEPHET
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