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INOACHUTEJIBHAS 3AIINCKA

[Tporpamma mo nH(GOpPMATHKE HA YPOBHE OCHOBHOT'O 00IIero 0Opa3oBaHMs COCTABJICHA HA
OCHOBE TpeOOBaHHI K pe3yJbTaTaM OCBOCHHUS OCHOBHOM 0Opa3oBaTeNbHOM MPOTrpaMMbl
OCHOBHOro o0miero ob6paszoBanus, npeactaBieHHbIx B ®I'OC OO0, a Ttaxxke deaepanibHON
paboueit mporpamMmbl BOCIIUTAHMUSL.

[Tporpamma o uHpopMaTHKe AaET MPEACTABICHUE O LENSIX, O0IIEel cTpaTeruu 00y4YeHus,
BOCIIUTAHUS W PAa3BUTHS OOYYalOHIMXCS CpeICTBaMU HHQPOpPMATHKKM Ha 0a30BOM YpOBHE,
yCTaHABIMBAaeT  O0s3aTelNbHOE  MPEIMETHOE  COAEpKaHHWE,  NpPeoyCMaTpUBaeT  €ro
CTPYKTYpHUpOBAHME 110 pa3/ieiiaM U TEMaM.

[Iporpamma 1o wuHMOPMATHKE ONpenenseT KOJMYECTBEHHbIE M  KadyeCTBEHHBIC
XapaKTepUCTHKU Y4YeOHOro maTepuana Ui KaXJIOoro roja U3y4YeHHs, B TOM 4YHCIE IS
COJICP)KATEIHbHOTO HAMOJHEHHs] PAa3HOro BUIA KOHTPOJIS (IPOMEXKYTOYHOM —aTTecTaluu
00y4arouXxcsl, BCEpOCCUNCKUX IPOBEPOUYHBIX pabOT, rOCYJapCTBEHHON UTOTOBOM aTTECTaINH).

[Iporpamma 1o MHGOpPMATUKE SBISETCS OCHOBOHM IS COCTABJICHUSI aBTOPCKUX Y4eOHBIX
pPOrpaMM, TEMAaTUYECKOTO INIAHUPOBAHUS Kypca YUUTEIIEM.

[ensimu u3yyeHuss HHPOPMATUKU HA YPOBHE OCHOBHOTO 00111ero 00pa30oBaHUs SIBISIFOTCS:

(opMHUPOBAaHHE OCHOB MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKd HMH(DOPMATHKH, JIOCTHIKEHUSM HAyYHO-TEXHHYECKOTO TIporpecca M
00IIECTBEHHON MPAKTHKY, 32 CUET Pa3BUTHS MpeACTaBlIeHUH 00 HHGOPMAIUU KaK O BaXKHEUIIEM
CTPAaTETUYECKOM PpEecypce pa3BUTHUS JUYHOCTH, TOCYIapCTBa, OOILIECTBA, MOHMMAHUS POJIHU
UH(POPMAIMOHHBIX TPOIECCOB, MHPOPMAMOHHBIX PECYPCOB U HH(POPMAITMOHHBIX TEXHOJIOTHUH B
YCIIOBUSAX IU(PPOBOM TpaHCHOpMAIIK MHOTHUX C(ep KU3HU COBPEMEHHOTO OOIIECTBA;

o0ecreyeHne yCciIoBHH, CIOCOOCTBYIONIMX Pa3BUTHIO aJITOPUTMUYECKOTO MBIIIJIEHUS Kak
HE00XO0IMMOT0 yCJIOBUS MPOPECCHOHATBHON NeATETbHOCTH B COBPEMEHHOM HMH(OPMAlMOHHOM
oO1ecTBe, MPEANoJararollero CrnocOOHOCTh O0yYaromerocs: pa3ouBaTh CIOKHBIE 3a/auyd Ha
Oonee mpocThle MOA33Jaud, CpaBHUBATh HOBBIE 33Jaud C 3a/Ja4aMH, PEIIEHHBIMU paHee,
ONpEAeNATh 1Iaru JJs JOCTH)KEHUS pe3yJibTaTa U Tak Jallee;

dopMHupoBaHHE M DPa3BUTHE KOMIIETEHIMH OOydYaroluMxcs B 0OOJACTH HCIOJIb30BaHUS
UH(POPMALIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOIUH, B TOM YHCII€ 3HAHWH, YMEHUH U HaBBIKOB
paboTel ¢ wH(pOpMammel, MPOrpaMMHPOBAaHUS, KOMMYHHUKAIIMM B COBPEMEHHBIX MH(POBBIX
cpenax B yCJIOBHIX oOectieueHust HHOOPMAITMOHHONW 0€30MTaCHOCTH JIMYHOCTH 00YJaroIIerocs;

BOCIIUTaHHE OTBETCTBEHHOI'O M M30MPATENHHOIO OTHOIIEHHS K MH(POPMALUU C yUETOM
IPaBOBBIX M OTHYECKUX AacleKTOB €€ paclpOoCTpaHEHMs, CTPEMIICHHS K TPOJODKEHUIO
o0Opa3oBaHusl B 00JacTH MHGOPMAIMOHHBIX TEXHOJOTUH U CO3UAATEIHbHOU NEATENbHOCTH C
NPUMEHEHHEM CPEICTB MHPOPMAIIMOHHBIX TEXHOJIOTHHA.

HNudopmaTrka B OCHOBHOM 00111eM 00pa30BaHUU OTpaXaer:

CYUIHOCTb MH(OPMATHKM KaKk HAay4YHOW JUCLMIUIMHBIL, HU3ydarolleld 3aKOHOMEPHOCTH
NPOTEKaHWsS W BO3MOYKHOCTH aBTOMATH3alWK WH(POPMAIMOHHBIX MPOIECCOB B Pa3IHIHBIX
CUCTEMaXx;

OCHOBHBIC 00JaCTH MNpPHUMEHEHHS HWH(POPMATUKH, NpeXIe BCero HH(GOPMAIMOHHBIE
TEXHOJIOTUH, YIIPaBJIEHUE U COLHANIbHYIO chepy;

MEXIUCUUIUTMHAPHBIN XapakTep HHPOPMATHKU U UHPOPMALIMOHHON JeSTEbHOCTH.

N3ydyenne wuHPOPMATUKU OKa3bIBA€T CYIIECTBEHHOE BIMsSHHE Ha (OpPMUPOBAHUE
MHUPOBO33pEHUsT 00yUaIOIIErocs, ero >KU3HEHHYIO0 TMO3UIUIO0, 3aKJIa/IbIBAET OCHOBBI MIOHHMMAaHUS
NPUHIUIOB (YHKIMOHUPOBAHUS U HCIIOJIb30BAaHUS WH(POPMALMOHHBIX TEXHOJOTUH Kak



HEOOXOAMMOTO HMHCTPYMEHTA TMPAKTHYECKU JIIOOON NeATeIbHOCTH W OJHOTO0 W3 Haumbosee
3HAUYMMBIX TEXHOJIOTUYECKUX JOCTUKEHUM COBPEMEHHOM LMBHIM3aluu. MHOrue npeaMeTHbIe
3HAHUS U CIIOCOOBI JIEATETBHOCTH, OCBOCHHBIE O0YYAIOUMMHUCSA MPU U3YYEHUH HWH(POPMATUKH,
HaxXOAsAT NpPUMEHEHHE KakK B paMKax o0pa3oBaTelIbHOTO Ipolecca MpPU H3YYEHHH JPYTHX
peIMEeTHBIX o0JacTel, Tak M B MHBIX XU3HEHHBIX CUTYallUsX, CTAHOBATCS 3HAUYMMBIMH JIJIS
(bopMHpOBaHUs KAYECTB IUYHOCTH, TO €CTh OPHEHTUPOBAHBI HA (JOPMHUPOBAHUE METAIPEIMETHBIX
U JINYHOCTHBIX PE3yJIbTaTOB O0YUYCHHUS.

OcHoBHble 3amaun  yueOHoro mnpenmera «HWudopmartuka» — cdopmupoBath Yy
o0yyJaronuxcs:

NOHMMAaHWE TPHUHIMIIOB YCTPOHCTBA M (YHKIMOHMPOBAHUS OOBEKTOB IH(PPOBOTrO
OKpY’>KEHUS, MpPEJCTaBICHUA OO0 HMCTOPHUHM W TEHACHIMSAX Pa3BUTUS HH(OPMATHKH IEpHUona
1upoBoi TpaHchopMalii COBPEMEHHOTO 00IIECTBA;

3HAHUS, YMEHUS U HaBBIKUA IPaMOTHON MOCTAHOBKHU 3a/1a4, BOSHUKAIOIINX B MPAKTHYECKON
JEeSITeTbHOCTH, IS X PEIICHHS C TOMOIIBI0 HH(OPMAIIMOHHBIX TEXHOJIOTHH, YMEHHUS U HABBIKA
(opManM30BaHHOI'O ONMMCAHUS IOCTABJIEHHBIX 33/1a4;

0a3oBbIe 3HAHUS 00 HHPOPMALIIOHHOM MOJIEJIHMPOBAHUH, B TOM YHCIIE O MAaTEMaTHUYECKOM
MOJIeJTUPOBAHUH;

3HAaHUE OCHOBHBIX AJITOPUTMUYECKUX CTPYKTYpP M YMEHHE NPUMEHATh 3TU 3HAHMS AJIs
[IOCTPOEHHUS aJITOPUTMOB PELIEHMS 33/1a4 110 UX MaTEMaTUYECKUM MOJEIISM;

YMEHHS U HABBIKM COCTaBIIEHUS MPOCTHIX MPOTPaMM IO MOCTPOCHHOMY QJITOPUTMY Ha
OJIHOM W3 SI3bIKOB ITPOTPaMMHUPOBAHUs BBICOKOTO YPOBHS;

YMEHUS U HaBBIKM 3(P(GEKTUBHOTO WCIIOJIB30BAHUS OCHOBHBIX THIIOB MPHUKIATHBIX
nporpamm (MPUIIOKEHUI) 00IIero Ha3HauYeHUsI 1 MH(HOPMAITMOHHBIX CUCTEM JUIsl PEIISHUs C UX
MOMOIIIbI0 TPAKTHUUECKUX 3a/ay, BiIaJeHHe 0a30BBIMH HOpPMaMHM HWH(OPMAIIMOHHOW ATHKU U
paBa, OCHOBaMHU WH(GOPMaIMOHHON O€30MacHOCTH;

YMEHHE TPaMOTHO MHTEPIPETHUPOBATh PE3yJIbTAaThl PEUICHHUS MPaKTUYECKUX 3a4ad C
NOMOIIbI0 HMH(OPMALIMOHHBIX TEXHOJIOTUH, MPUMEHSTh IOJyYeHHbIE pE3yJbTaThl B
MPaKTUYECKOU NeATEIbHOCTH.

[lenu u 3amauu u3yuyeHHs: UHPOPMATUKUA HAa YPOBHE OCHOBHOIO 0OILIEro oOpa30BaHUS
ONpEAENAIOT CTPYKTYPY OCHOBHOIO COJAEpKaHHs Yy4eOHOro MNpeAMeTa B BHJE CIEIYIOIMIHNX
YETBIPEX TEMATHYECKUX PA3IAETOB:

1u(poBasi (PaMOTHOCTE;

TEOPETUYECKHE OCHOBBI HHPOPMATUKH;

QITOPUTMBI U TPOrPaMMHUPOBAHUE;

MH(}OpPMaLMOHHbIE TEXHOJIOTHH.

Ha n3yuenue nndopmaTtuku Ha 6a30BoM ypoBHe oTBoAMTCs 102 yaca: B 7 kiacce — 34 yaca
(1 gac B Henenro), B 8 kiacce — 34 yaca (1 yac B Heneno), B 9 knacce — 34 yaca (1 yac B Hefiento).



COJAEP)KAHUE OBYYEHUA
7 KUIIACC

HudpoBasi rpaMoOTHOCTH

Komnblorep — yHnBepcajabHOe YCTPOHCTBO 00pa0d0TKH JaHHBIX

KomnbloTep — yHuBEpCalbHOE BBIUUCIUTEIBHOE YCTPOUCTBO, paboTarolIee 110 IPOrpaMMe.
Tunel  KOMIBIOTEPOB:  IEPCOHAIBHBIE  KOMIBIOTEPBI,  BCTPOCHHBIE  KOMIIBIOTEPBHI,
CyIIepKOMIbIOTEpbl. MOOUIIBHBIE YCTPOMCTBA.

OcHOBHBIE KOMIIOHEHTBI KOMIIBIOTE€pa M MX HasHaudeHue. [Ipomeccop. OneparuBHas u
JIOJITOBPEMEHHAs TTaMATh. Y CTPONCTBA BBOJIa U BhIBOJIa. CEHCOPHBIN BBO, TaTYUKH MOOUITBHBIX
YCTPOICTB, cpeicTBa OMOMETPUUECKON ayTeHTU(UKALINH.

Hcropus pa3BUTHA KOMIBIOTEPOB U IporpaMMHoOro obecrnedeHus. IlokoseHus
KOMIIbIOTepOB. COBPEMEHHBIE TEHICHIIUU Pa3BUTHsI KOMIIBIOTEPOB. CyNIepKOMIIbIOTEPHI.

[TapanienbHble BIYUCICHUS.

Ilepconanbubiii koMmnbioTep. I[Iporeccop M ero xapakTepUCTHKH (TakTOBask 4acToTa,
paspsaaHocTh). OnepaTuBHas NaMATh. JloJroBpeMeHHast naMsaTh. Y CTpOHCTBA BBOJA U BBHIBOJA.
OO0BEM XpaHMMBIX JaHHBIX (ONIEpaTUBHAS NaMITh KOMIIBIOTEPA, KECTKUN U TBEPIOTENbHBIH AUCK,
MOCTOSIHHAS TTAMATH CMAapT(OHA) U CKOPOCTH JIOCTYTIA JJIsl Pa3JIMYHBIX BHIOB HOCHTEIICH.

TexHuKa 0€30NaCHOCTH | MpaBuiIa pabOThI HA KOMITBIOTEPE.

IIporpamMmbl U JaHHBIE

[TporpamMHoe oOecneueHne KommbloTepa. llpukianHoe mnporpaMMHoe obOecredeHue.
CucremHoe mnporpammHoe obecrneueHue. CucreMbl nporpammupoBanud. [IpaBoBas oxpaHa
nporpaMM U JaHHbIX. becruiatHble M yclioBHO-OecruiatHble mnporpammbl. CBoOogHOE
nporpaMMHoOe oOecrieueHue.

@aiinsl 1 manku (katanoru). ITpunnunsl noctpoenus ¢aitnoBeix cucrem. [lomHoe mms
¢daiina (manku). Ilyte x aitny (mamnke). PabGora ¢ ¢aiimamMu u Karajgoramu CpeIcTBamMHu
OTIEpPaAIlMOHHOMN CHCTEMBI: CO3/IJaHUE, KOTMPOBaHHE, IEpEMELICHNE, TEPEUMEHOBAHUE U yAalleHUE
¢aiinos n nanok (karanoron). Tumsl ¢aitnos. ColicTBa (aitnoB. XapakTepHble pa3mepsl (ailio
pasIMYHBIX TUIOB (CTpaHHUIA TEKCTa, 3JEKTPOHHAas KHUra, (oTorpadus, 3amuch IECHH,
BUJICOKJIUI, TIOJHOMETPaKHbIM (uibM). ApxuBanus AaHHbIX. lcmoib30BaHHME MpPOrpaMM-
apxuBaTopoB. DaiinoBbiit MeHexkep. [lonck ¢aitnoB cpeacTBamMu onepanOHHON CUCTEMBI.

KomnproTepHble BUPYCBI M JPYTHE BPENOHOCHBIE TpOrpaMMsl. [IporpaMMsl 1u1st 3aIiUTEI OT
BHUPYCOB.

KoMmnbrorepHbie ceTn

O06beanHeHNEe KOMIBIOTEPOB B ceTh. CeTh MHTEpHET. Be6-cTpanwuiia, Bed-cainT. CTpyKkTypa
anpecoB BeO-pecypcoB. bpaysep. IlouckoBeie cucremsl. [lonck mHbOpManuu Mo KIOYEBBIM
CJIOBaM U 1o u3o0paxkeHuto. JlocToBepHOCTh HHPOPMaLKH, ToTydeHHO! u3 MHTepHeTa.

CoBpeMeHHbIE CEpBUCHI HHTEPHET-KOMMYHUKALIUH.

CereBoil 3THKeT, 0a30Bble HOPMBI MH(POPMAIMOHHON 3TUKM U MpaBa npu padoTe B
Wutepnere. Ctpaterun Oe3zomnacHoro noseaeHus B atepHere.

TeopeTnueckne 0CHOBbI MHPOPMATHKH

Nudpopmanus u nHGoOpMaHOHHBIE POLECCHI

Nudopmarnyst — 01HO U3 OCHOBHBIX MOHSATHN COBPEMEHHOM HAYKH.

Nudopmanus Kak CBEOCHMS, NpeJHA3HAYCHHbIC [UIS BOCIPHUSATHS YCIOBEKOM, U
uHpOopMalus KaK JaHHbIE, KOTOPhIE MOTYT ObITh 00pa00TaHbl aBTOMAaTH3UPOBAHHOMN CUCTEMOIA.



JIMCKpeTHOCTh NaHHBIX. BO3MOXKHOCTB ONMCAHUS HENPEPHIBHBIX OOBEKTOB U MIPOLIECCOB C
MOMOIIBIO JUCKPETHBIX JaHHBIX.

WudopmanroHHbIe IPOLECCH] — MPOLIECCHI, CBI3aHHBIE C XPAaHEHUEM, TPEOOPa30BaHUEM U
nepeaayeil JaHHbIX.

IIpencraBiienne uHpopMaun

CumBon. Andasur. MomHuocts andasuta. PaznooOpaszue s3bIKOB U aj(aBHUTOB.
EcrecTBenHble 1 (hopMasibHBIE A3BIKU. AJI(ABUT TEKCTOB HAa PyCCKOM sI3bIKE. J|[BOMUHBII andaBuT.
KosngyecTBO BCEBO3MOKHBIX CIIOB (KOJOBBIX KOMOMHALNI) (UKCUPOBAHHON JUIMHBI B TBOMYHOM
anasute. IIpeobpazoBanue yroboro andaBura K ABOMYHOMY. KoHM4ecTBO pa3iuyHBIX CIIOB
(UKCUPOBAHHOM JUIMHBI B alihaBUTE ONMPEAETEHHON MOITHOCTH.

KoaupoBanue CHMBOJIOB OIHOTO ajihaBUTa C TOMOIIBIO KOJIOBBIX CJIOB B APYTOM aj(aBHTe,
KO/10Basi Tabyuua, JeKoJUpOBaHHUE.

JBonunbiii kon. IlpencraBieHue NaHHBIX B KOMIBIOTEpE KaK TEKCTOB B JBOUYHOM
andasure.

NnpopmannonHslii 00bEM JNaHHBIX. bBUT — MuUHUMalbHasg €IMHULA KOJUYECTBA
uHpOpMaLUU — IBOMYHBINA pa3psan. EnuHuinbl usmepeHus HHGOpMAMOHHOIO 00bEMa TaHHBIX.
burt, OaiiT, kunoOaiit, MeradaiT, ruradair.

CxopocTb nepeauu JaHHbIX. EQUHUIBI CKOPOCTH NEepeIayu IaHHBbIX.

KomupoBanue TtexctoB. PaBHomepHbIi kon. HepaBrHomepnswiii xon. Kommposka ASCII.
Bocemubutasie konupoBku. [lonsarue o komupoBkax UNICODE. /lekonupoBanue cooOmieHui ¢
UCIIOJIb30BAaHUEM PAaBHOMEPHOTO U HEpaBHOMEPHOTro Koza. MHpopmannonHelil 00bEM TEKCTA.

Hckaxenne nHGpopmalu rnpu nepeaaye.

OOmiee mnpencraBieHUE O LUPPOBOM NPEICTABICHUHM AayAUOBU3YaJbHBIX U JPYIHX
HENPEPbIBHBIX JaHHBIX.

KonupoBanue niseta. L{setoBbie Mosienu. Moaens RGB. I'myOuna koguposanus. [Tanurpa.

PactpoBoe u  BekTOpHOE mpexacTaBieHue — uzoOpaxeHuil. Ilukcenb.  OueHka
MH(OPMaLIMOHHOTO 00BEMA rpaueCcKUX JAHHBIX Ul PaCTPOBOTO N300paKEHUSI.

KonupoBanue 3Byka. Pa3psaHocTs 1 yactora 3anucu. KonmuuecTBo KaHaJIOB 3alKcH.

OrneHka KOJIMYECTBEHHBIX MApaMEeTpPOB, CBA3aHHBIX C NPEACTABICHUEM U XpaHEHUEM
3BYKOBBIX (pailsioB.

NHpopManoHHBIE TEXHOJIOTHH

TekcToBBIE TOKYMEHTBI

TexkcToBble TOKYMEHTHI U UX CTPYKTYPHBIE 3JIEMEHTHI (CTpaHuIla, ad3all, CTpOKa, CIOBO,
CHUMBOJ).

TekcToBBIN MpoleccOp — MHCTPYMEHT CO3/aHUS, peAaKTHUpOBaHUS U (OpMaTHUPOBAHUS
TekcToB. [IpaBuna Habopa Tekcra. PenaktupoBanue Tekcra. CoiictBa cuMBoioB. [ pudr. Tursr
mpudToB (pyOieHsle, ¢ 3ac€UKaMu, MOHOUIMPUHHBIE). [lony)XKUpHOE U KypCUBHOE HauepTaHHE.
CpoiicTBa a03aleB: TrpaHMIlbl, a03alHBIM OTCTYI, WHTEpBaJl, BbIpaBHHBaHHeE. [lapameTpbl
ctpanuilel. CTrieBoe (popmaTupoBaHUeE.

CrpykTypupoBaHue HH(GOpPMAIMU C TOMOUIbIO CIHMCKOB U Tabmui. MHOroypoBHEBBIE
cnucku. JlobaBneHne TabnuIl B TEKCTOBBIE TOKYMEHTHI.

BcraBka m300pakeHHli B TEKCTOBBIE JTOKYMEHTHI. OOTeKaHHE H300paKEHUHM TEKCTOM.
BxitoueHne B TEKCTOBBIN JOKYMEHT Auarpamm, (GopmyJsi, HyMepaluu CTPaHHIL, KOJIOHTUTYJIOB,
CCBUIOK U IPYTHUX 3JI€MEHTOB.



[IpoBepka nmpaBonucanus. PaccranoBka nepeHocoB. ['0ocoBoit BBO TekcTa. OnTHYECKOE
pacnio3HaBanue tekcra. KommbrorepHsiii nepeBoa. Mcnosb3oBanue cepBucoB MHTepHera miist
00paboTKH TEKCTA.

Komnbrorepuasi rpadpuxa

3HaKOMCTBO ¢ TrpaduuecKUMH penakropamu. PactpoBbie pucynku. Mcnonb3oBaHue
rpaduuecKux MPUMHUTUBOB.

Omnepanyu peakTHPOBaHUs TpaprUeCKUX 0ObEKTOB, B TOM 4Hcie IU(PPOBHIX GpoTorpaduii:
U3MEHEHHE pa3Mepa, oOpe3Ka, IOBOpPOT, OTpakeHue, pabora c oOjacTsMu (BBIICJICHUE,
KOIUPOBAHUE, 3JIMBKA IIBETOM), KOPPEKIHS I[BETA, SPKOCTH U KOHTPACTHOCTH.

Bekropnass rpaguka. CoznaHue BEKTOPHBIX PHUCYHKOB BCTPOSHHBIMH CpPEACTBAMHU
TEKCTOBOTO TMPOIecCOpa WM JAPYrux mnporpamm (mpuiokeHuid). JloOaBneHHE BEKTOPHBIX
PUCYHKOB B JOKYMEHTHI.

MyJabTuMeuiiHBIE IPe3eHTANNU

[ToaroroBka MynbTUMEAMMHBIX mpe3eHTaruil. Caiin. JloGaBieHue Ha ciaiig TekcTa u
n3o0paxxenuil. Pabora ¢ HECKOIBKUMHU ClIaliIaMU.

JloGaBienue Ha ciail] ay JMOBU3yalbHBIX JaHHBIX. AHUMAIM. [ UnepcchuIKy.

8 KJIACC

TeopeTnueckne 0ocHOBbI HHPOPMATHKHU

Cucrembl cuncjieHus

Heno3unmonHele M TMO3UIMOHHBIE CHCTeMBl cuHcieHus. AmndaBur. OcHoOBaHUE.
Pa3Bépuyras ¢opma 3anucu umcna. IlepeBoa B NECATHUHYIO CHCTEMY 4YMCEN, 3allMCAaHHBIX B
JIPYTUX CUCTEMAaX CUMCIICHHUS.

Pumckas cuctema cuncieHus.

JIBonuHas cuctema cuucineHud. IlepeBon menbix umcen B mpenenax or 0 mo 1024 B
JBOMYHYIO CHCTEMYy cuucieHusd. BocbmepuuHass cucrema cuucienus. llepeBox umcen wus
BOCHBMEPUYHON CUCTEMBI B IBOMYHYIO U JECATHUUHYIO CUCTeMbI U oOpatHo. llecTHanuaTepuyunas
cucrtemMa cuuciaeHus. IlepeBon umcen U3 IIECTHAALATEPUYHOM CUCTEMBI B JBOMYHYIO,
BOCBMEPHUYHYIO U IECATHUHYIO CUCTEMBI U 0OPATHO.

ApudmeTrnueckre onepanuy B IBOUYHON CUCTEME CUUCTICHUSI.

DJieMeHThl MaTeMaTH4YeCKO JJOTUKH

Jlornueckue BbIcKa3blBaHMs. Jlormdyeckue 3HAUE€HHs BBICKA3BIBAHUN. OJIEMEHTApPHBIE U
COCTaBHbIE BbICKa3bIBaHU. Jlornueckue onepanun: «m» (KOHbIOHKIINS, JOTHYECKOE YMHOXKEHHE),
«uIn» (IU3BIOHKIMS, JIOTHYECKOE CIIOXKEHHE), «He» (Jormueckoe orpunanue). Ilpuopurer
Jorudeckux onepanuii. OnpeaeneHne UICTUHHOCTH COCTaBHOTO BBICKA3bIBAHMSI, €CIIM U3BECTHBI
3HAUEHUS MCTHMHHOCTH BXOJAIIMX B HErOo JJIEMEHTAapHbIX BbICKa3blBaHUU. Jlornueckue
BelpakeHUs. [IpaBmiia 3amucu Jornyeckux BblpakeHHH. I[locTpoeHue TaGIUIl MCTHMHHOCTH
JIOTUYECKHUX BbIPaXKEHHI.

Jloruueckuie 31eMeHThl. 3HAKOMCTBO C JIOTUYECKHMHU OCHOBaMHU KOMIIBIOTEPA.

AJITOPUTMBI U IPOrpaMMHPOBaHH e

HcnonanTesn 1 aJITOPUTMBI. AJITOPUTMHYECKHE KOHCTPYKIUH

[Tonsatne anropurMa. McrnonHuTenu anropuTMOB. AJTOPUTM Kak IUIaH YNpaBIICHUS
UCTIOJTHUTEIIEM.

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



AJITOpUTMUYECKHE KOHCTPYKIMHU. KOHCTpYKUHS «cieaoBaHue». JIMHEHHBIA alrOpUTM.
OrpaHu4eHHOCTb JIMHEHHBIX aJrOPUTMOB: HEBO3MOYKHOCTb IIPENYCMOTPETH 3aBUCHUMOCTh
[I0CJIE0BATEIBHOCTH BBIIOJIHIEMbIX JEHCTBUI OT UCXOIHBIX JaHHbBIX.

KoHcTpyKIus «BeTBIIEHUEY: MOJIHASA U HEMOoHAas (OopMbl. BhIloIHEHHE U HEBBINOIHEHHE
yclioBuUs (HICTUHHOCTD U JIOXKHOCTB BbICKa3bIBaHUs). [IpocThie U cocTaBHbIE YCIOBUS.

KoHCTpyKLHSl «ITOBTOPEHMS»: LMKIBI C 3aJaHHBIM YKUCIOM IOBTOPEHUMH, C YCJIOBUEM
BBITOJIHEHMS, C IEPEMEHHOM LIMKIIA.

Pa3zpaborka mnst GpopMabHOTO HCIOJIHUTENS alrOpUTMa, MPUBOMISAIIETO K TpedyemMomy
pe3yNbTaTy NpU KOHKPETHBIX HUCXOAHBIX JaHHBIX. Pa3paboTka HECIOKHBIX aIrOpUTMOB C
UCTIOJIb30BaHUEM IIUKJIOB U BETBICHHM JJIs1 yIIpaBieHUs (pOpManbHBIMH UCTIOTHUTEISIMH, TAKUMA
kak PoOot, Uepemamika, YepTékHuK. BBINOTHEHHE alrOpUTMOB BPYYHYIO U HA KOMIIBIOTEPE.
CuHTrakcuuyeckue u Jorudeckue omuoku. OTKa3bl.

SI3BIK MPOrpaMMHUPOBAHUSA

S3pik  mporpammupoBanus  (Python, C++, Tlackans, Java, C#, IllkonbHbIi
AnropurMuyeckuit S3bIK).

Cucrema nporpaMMHpPOBAHMS: PEIAKTOP TEKCTA IIPOrpamMM, TPAHCIATOP, OTIATUHUK.

[lepemennas: tum, ums, 3HaueHue. Llenpie, BelIeCTBEHHbIE U CUMBOJIBHBIEC IEPEMEHHBIE.

Omnepatop mnpucBauBaHUs. ApPHU(PMETUYECKHE BBIPAKEHHUS M TOPSAJOK WX BBIYHCICHUS.
Onepanuy ¢ 1esIbIMU YUCIIaMU: LET0YUCIEHHOE JIEJIEHNE, OCTATOK OT JIEJICHHUS.

BerBnenusi. CoctaBHbIe YCIOBHS (3alHUCh JIOTUYECKUX BBIPAKEHUN HA U3Y4aeMOM SI3bIKE
nporpaMMupoBanus). HaxoxxeHne MUHMMyMa U MakCUMyMa U3 JIBYX, TPEX M YETBIPEX UUCEIL.
Pemenue kBagpaTHOro ypaBHEHHMsI, UMEIOIIETO BEIIECTBEHHbIE KOPHHU.

Jlnanorosast oTJIaJjka MporpaMm: MOILIAroBO€ BBINOJIHEHHE, POCMOTp 3HAYEHUN BEJINYMH,
OTJIaJIOYHBIN BBIBOJI, BEIOOP TOUKH OCTAHOBA.

[Tukn ¢ ycnoBueM. Anroput™ EBkiuaa 11 Haxox1eHUsT HAaMOOJbILIEro o0IIero AemuTens
JByX HaTypaJIbHbIX yHcell. Paz0ueHue 3amucy HaTypaJbHOTO YKcCia B MO3ULMOHHON CHUCTEME C
OCHOBaHUEM, MEHbIIUM WX paBHbIM 10, Ha OTAEIbHBIE TUPHI.

[Tuki ¢ nepeMeHHOW. AITOPUTMBI IPOBEPKH JAEIUMOCTH OJHOTO LIEJIOT0 YHCia Ha IPYyroe,
IIPOBEPKU HaTYpaJILHOTO YMCIIA HAa IPOCTOTY.

OOpaboTka  CUMBOJBHBIX  JaHHbIX. CHUMBOJIbBHbIE  (CTPOKOBBIE)  IEpEMEHHBIE.
[TocumBoabHas 00paboTka cTpok. [1oAcYET YacTOTHI MOSIBIEHUSI CHMBOJIA B CTpOKe. BeTpoeHHbIE
byHKUIMU 17151 06pabOTKH CTPOK.

AHaJIN3 aIrOPUTMOB

Omnpenenenre BO3MOXKHBIX pPe3yJbTaTOB pPa0OTHI ajiropuTMa MpU JaHHOM MHOXKECTBE
BXOJIHBIX JAaHHBIX, ONpEAENIEHUE BO3MOXKHBIX BXOJHBIX JAHHBIX, MNPHUBOJAINIMX K JaHHOMY
pe3yJIbTary.

9 KJIACC

Hudposas rpaMOTHOCTH

I'no6anbHas cetb UHTEpHeT U cTpaTernu 0€30NMacHOrO NoBe/leHUs! B Hel

['moGaneHas cerb Murepner. IP-agpeca y3noB. CereBoe XpaHeHHME NaHHBIX. MeTOJbI
WH/MBUYaJIbHOTO U KOJUIEKTUBHOIO pa3MelleHus HoBoi uHpopmanuu B MHTepHeTe. bonbine
JaHHbIE (MHTEPHET-/1aHHbIE, B YACTHOCTH JIaHHBIE COL[MATIBHBIX CETEH).

[TonsiTrie 06 MH(MOPMAIMOHHON 0E30MaCHOCTH. YTPO3bl HHPOPMAIMOHHON 0€30MacHOCTH
npu pabore B TJI00ANBbHOM CeTH M METoIbl NpoTUBOneicTBUA WM. [lpaBmia Oe3omacHOi



ayTeHTHUKauu. 3amurta JuyHOW wuHGopmanuu B HMHTepHere. be3zomacHbie cTpareruu
nosenenus B Murepuere. [IpenynpexkaeHne BOBICUEHHS B JECTPYKTUBHBIE M KPUMHUHAJIbHBIC
(dopMBI ceTeBoii aKTUBHOCTH (KHMOEpOYIUIMHT, (GUILUHT U IpyTrue GOopMbl).

PaGora B uHGOpMALIMOHHOM NMPOCTPAHCTBE

Bunel nestenbHocTH B VIHTEpHETE, MHTEPHET-CEPBHUCHI: KOMMYHUKAIIIOHHBIE CEPBHUCHI
(mouroBas cmy»0a, BHIEO-KOH(EPEHI-CBA3b M JAPYrHe), CHpPaBOYHBIE CIYXObl (KapThl,
pacniucaHus U IPYTHe), TOUCKOBBIE CITYKOBI, CITy>KObI OOHOBIIEHUS TPOTPAaMMHOTO O0ECTICUeHUs
u pyrue ciry>k0bl. CepBHUCHI rocyAapcTBEHHBIX yciryr. O0naunble XpaHuuiia JaHHbix. Cpencraa
COBMECTHOH pa3pabOTKu AOKYMEHTOB (oHiaiH-oduckl). [IporpaMmMHoe obecrieueHue Kak BeO-
CEepBUC: OHJIAHOBBIE TEKCTOBBIE U TpaUUECKUe PEAAKTOPHI, CPebl pa3paboTKH MPOrpaMM.

Teopernuyeckue 0CHOBbI HH(POPMATHKH

MopenupoBanue Kak MeTO/l O3HAHUS

Monenb. 3amaun, perraemble ¢ MOMOIIBIO MojaenupoBanus. Kiaccudukanuu moenei.
MarepuanbsHbie (HaTypHbIC) U HHPOPMALMOHHBIE MOIETH. HerpephIBHBIEC M IUCKPETHBIE MOICIIH.
WNmuranmonnsie Monenu. Urposeie Mozmenu. OneHKa aeKBaTHOCTH MOZETH MOACIHPYEMOMY
00BEKTY U LESIM MOJCIUPOBAHHUS.

Tabnuunbie mogenu. Tabnuia kak IpeacTaBIeHUe OTHOIICHHUS.

bazblr nanapx. OTOOp B TAOIUIE CTPOK, YAOBIETBOPSIONINX 3aJaHHOMY YCIOBHIO.

I'pad. Bepmmna, pedpo, myTs. OpHCHTUPOBAHHBIE U HEOPHEHTUPOBAaHHBIE Tpadbl. JnHa
(Bec) peOpa. Becomas matpuna rpada. [QnmuHa nytu wmexnay BepmmHamu rpada. Ilomck
ONTUMAaNBHOTO MyTH B rpade. HavanbHas BeprnHa (MCTOYHUK) M KOHEYHAs BEpIIMHA (CTOK) B
OpUEHTHPOBaHHOM rpade. BrrumcieHne xonuuecTBa MyTeH B HANPABICHHOM AaIlMKIAYECKOM
rpade.

Hepeso. Kopens, BepmuHa (y3en), auct, pedpo (ayra) aepesa. Beicora nepesa. [lonnepeso.
[Tpumeps! ncnonb3oBaHus AepeBbeB. [lepebop BapHaHTOB ¢ MOMOIIBIO AE€PEBa.

[TonsTHE MaTeMaTWYecKOW MOJeNnu. 3ajadu, pemiacMble ¢ MOMOIIBI0 MaTeMaTHYECKOTO
(KOMIIBIOTEPHOT0) MOAETHPOBaHus. OTINYHEe MaTeMaTHYeCKOH MOJETH OT HaTypHOW MOJAETH U
OT CJIOBECHOT'O (JINTEPAaTYpPHOI0) ONHCAHUS OObEKTA.

Oranbl  KOMIBIOTEPHOTO  MOJIEIMPOBAaHUS:  IOCTAHOBKA  33JayM,  I[OCTPOEHHUE
MaTeMaTHYeCKOW  MOJENW, TMpOrpaMMHAs  pealu3anus, TEeCTHPOBAaHWE, IPOBEACHUE
KOMITHIOTEPHOTO SKCIIEPUMEHTA, aHAITU3 €T0 Pe3yIbTaTOB, YTOYHEHUE MOJICIIH.

AJITOPUTMBI U MPOrPAMMHPOBAHHE

Pa3paGoTka aJropuTMoB U NporpamMm

Pazouenne 3amaum Ha mon3amaun. CocTaBleHHWE QITOPUTMOB M INPOTPaMM  C
UCTIOIb30BAaHUEM BETBJICHHW, IIMKJIOB M BCIIOMOTATEIFHBIX AalTOPUTMOB [UIS yIIPaBICHUS
ucrnonHuTeneM PoOOT M ApyruMH MCIIONHUTEISIMH, TaKUMU Kak Yepenamika, YepT&XHUK U
JIPYTHMH.

Tabnuunble BenuuuHbl (MaccuBbl). OnHOMepHble MaccuBbl. CocTaBiI€HHE M OTJIaJKa
POTPaMM, PEATH3YIONINX THUIIOBBIE aJTOPUTMBI 00PaOOTKH OJHOMEPHBIX YUCIOBBIX MACCHBOB,
Ha OJIHOM M3 s3bIKOB mporpammupoBanus (Python, C++, Ilackanp, Java, C#, IllkonbHbIii
AnroputMuuecKkuil  SI3bIK): 3allOJIHEHHWE YHCIOBOIO MAacCHBa CIy4alHBIMM UHCIAMH, B
COOTBETCTBUU € (HOpMyJION WK MyTEM BBOJAA YKCEN, HAXOXKICHHE CyMMbI 3JIEMEHTOB MacCHUBa,
JUHEHHBIA TOUCK 3aJaHHOTO 3HAYeHUs B MaccHBe, MOACYET DSJIEMEHTOB MAacCHBa,
YIOBJICTBOPSIIONIMX 33JaHHOMY YCJIOBHUIO, HAaXOXXIACHHE MHHHMAJIBHOTO (MaKCHMAaJIbHOTO)
snemMeHTa MaccuBa. COpTHPOBKA MacCHBA.



OOpaboTka MOTOKA  JAHHBIX:  BBIUMCICHHE  KOJMYECTBA, CYMMbBI,  CpEIHEro

apI/I(I)MeTI/I‘-IeCKOFO, MHUHUMAJIBHOI'O n MaKCHUMAaJIbHOI'O 3Ha4YCHUA 3JIEMCHTOB
[I0CJIEI0BATENbHOCTH, YAOBIETBOPSIOIINX 3a/laHHOMY YCIIOBHIO.
Yupasienue

VYupasnenue. Curnan. OOparHas cBsi3b. [lonyueHue cUrHajaoB OT HU(POBBIX AATYUKOB
(kacaHusi, pacCTOSIHMS, CBETA, 3ByKa U JIpyroro). [IpuMeps! HCroib30BaHus IPUHIIKAIIA OOpAaTHOM
CBSI3M B CUCTEMAax yNpPaBJICHUS TEXHUUECKUMHU YCTPONCTBAMH C IIOMOILBIO IaTYMKOB, B TOM YHUCIIE
B pOOOTOTEXHHUKE.

[Tpumepsl pOOOTU3HPOBAHHBIX CUCTEM (CHCTEMA YIIPABIICHUS ABH)KEHUEM B TPAHCIIOPTHOM
CUCTEME, CBAPOUHAs JMHMS aBTO3aBOJIa, aBTOMATU3UPOBAHHOE YIPABJIEHUE OTOIUIEHUEM J0Ma,
ABTOHOMHAs CUCTEMA yNPABJIEHHUS TPAHCIOPTHBIM CPEJICTBOM U JPYTHE CUCTEMBI).

NudopmannoHHbIe TEXHOJIOTHH

DJIeKTPOHHBbIE TA0JIUIbI

[TorsiTe 00 AMEKTPOHHBIX TabMUIAX. THIBI JAHHBIX B SYCHKAX JICKTPOHHON TaOIHUIBL.
PenaktupoBanue u popmarupoanue tadbiui. BerpoeHHble PyHKIMM JUIsl TOMCKA MaKCUMYyMa,
MUHUMYMa, CYMMbI U cpeaHero apudmerndeckoro. COpTUpPOBKAa IaHHBIX B BBIICJICHHOM
nmuana3one. [Toctpoenue auarpamm (rucrorpamma, Kpyropas AuarpamMma, Toue€qHas Juarpamma).
Br16op THIA [uarpamMmsbl.

[TpeoOpazoBanue hopmy:t mpu KomupoBaHuu. OTHOCUTEIbHASI, A0COTIOTHAS U CMEIIIaHHAS
azpecarusi.

VYciioBHBIE BBIUMCIIEHUS B 3JIEKTPOHHBIX Tabnunax. CyMMHpPOBAaHUE U MOACYET 3HAUCHUH,
OTBEUAIOLIUX 3aJaHHOMY YycioBuio0. OOpaboTka O0JbIIMX HAOOpPOB JaHHBIX. YucieHHOE
MOJIEJTMPOBAHUE B 3JIEKTPOHHBIX TaOIUIIaX.

NndopmannoHHbie TEXHOJIOTHH B COBPEMEHHOM 0011IeCTBe

Ponp mHGOpPMALMOHHBIX TEXHOJOTHH B Pa3BUTUM HKOHOMMKHM MMpa, CTPaHbl, PETHOHA.
OTKpBITEIE 00pa30BATEIBHBIE PECYPCHI.

[Tpodeccun, cBsa3anHble ¢ *HGOPMATUKON U MH(OPMALTMOHHBIMU TEXHOJIIOTUSIMU: BEO-TM3aliHep,
OPOTPAMMHUCT,  pa3pabOTYMK  MOOMJIBHBIX  NPWIOKEHHH, TECTUPOBLIMK, AaAPXUTEKTOP
IPOTPaMMHOT0 00ecreueH s, CHeUAINCT 110 aHATU3Y AAHHBIX, CHCTEMHBINH aIMUHUCTPATOP.



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

Wzydyenne mHpOpMaTHKH Ha ypOBHE OCHOBHOIO 00Iero oOpa3oBaHHs HaIpaBIEHO Ha
JOCTHKEHHE OOYYalOIUMUCS JUYHOCTHBIX, METalpPEJIMETHbIX U MPEIMETHBIX Pe3yJIbTaTOB
OCBOCHHS COJIEPKAHUS yUeOHOTO MpeIMeTa.

JIMYHOCTHBIE PE3YJIBTATHBI

JIM4HOCTHBIE pe3y/ibTaThl HMMEIOT HAMNpaBICHHOCTh HA pELIEHUE 3a/Jad BOCIUTAHMS,
Pa3BUTHUA U COLUATU3AIMHN 00YYAIOIINXCS CPEICTBAMU YUYEOHOT 0 IIpeaMeTa.

B pesynbrate m3ydenus uHGOOpPMATHKH Ha YPOBHE OCHOBHOI'O 0OILIero oOpa3oBaHHS Y
oOyuarorierocst OyyT c(hOpMUPOBAHBI CIEIYIOIINE TNYHOCTHBIE PE3YIbTAaThl B YACTH:

1) mnaTpMoOTHYeCKOro BOCIIUTAHUSA:

[IEHHOCTHOE OTHOIIIEHHE K OTEYECTBEHHOMY KYJIbTYpPHOMY, UCTOPUYECKOMY U HAYYHOMY
HACJIe/INI0, TIOHUMAaHNe 3HAYeHUsSI MHPOPMATUKH KaK HAYKH B KU3HU COBPEMEHHOTO OOIIEeCTBa,
BJIQJICHUE JIOCTOBEPHOI MH(POPMAITUEH O IMePETOBBIX MUPOBBIX 1 OTCUECTBEHHBIX IOCTHKECHUSIX B
obnactu MHPOPMATHKU U WH(OPMALMOHHBIX TEXHOJIOTUW, 3aMHTEPECOBAHHOCTh B HAYYHBIX
3HaHUAX O HUGPOBOH TpaHCHOPMAIIUU COBPEMEHHOTO OOIIECTRA;

2) TyXOBHO-HPaBCTBEHHOT0 BOCITUTAHUSI:

OpHEHTAIMS Ha MOpPAJIBHBIC IICHHOCTH U HOPMBI B CHUTYaIlUsSX HPABCTBEHHOTO BHIOODpA,
TOTOBHOCTH OIIEHUBATh CBOE MOBEJCHUE M MOCTYNKHU, a TAKXKE MOBEIECHUE U MOCTYIKU IPYTHX
JIOJIe C TO3MIMKM HPABCTBEHHBIX M TMPABOBBIX HOPM C YUY€TOM OCO3HAHHS TMOCIEICTBUN
MOCTYITKOB, aKTUBHOE HEMIPHUITHE aCOIMAILHBIX TIOCTYIKOB, B TOM uncie B IHTepHETE;

3) rpa:kIaHCKOr0 BOCIIUTAHMS:

MPEJICTABICHUE O COIMAIBHBIX HOpMax M MpaBHIAX MEXKJIMYHOCTHBIX OTHOIICHUN B
KOJIJIEKTHBE, B TOM YHCJIE B COLMAIBbHBIX COOOIIECTBAX, COOMIO/IEHNE MPaBU O€30MacHOCTH, B
TOM YHCJI€ HABBIKOB 0€30IIAaCHOTO MOBENEHUS B MHTEPHET-CPEJIe, TOTOBHOCTh K pa3HOOOpa3HOM
COBMECTHOHM JI€SATENIbHOCTH TP BBHIMOJHEHUH Y4YeOHBIX, MMO3HABATEIBHBIX 3a7ad, CO3/JIaHUU
y4eOHBIX TPOEKTOB, CTPEMJICHHE K B3aMMOIIOHUMAHWIO M B3aMMOIIOMOIIM B TIPOIIECCE ITOM
y4eOHOM 1eATeIbHOCTH, TOTOBHOCTh OIICHHBATh CBOE MOBEJCHUE U MOCTYIKH CBOMX TOBapHIIEH
C TIO3UIIMH HPABCTBEHHBIX M MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEICTBUIN TOCTYIKOB;

4) HeHHOCTel HAYYHOI0 NMO3HAHUSA:

c(hopMUPOBAHHOCTH MHPOBO33PEHUECKUX MpEICTaBICHUN 00 uHpopmanuu,
WH(GOPMALIMOHHBIX ~ TpolleccaX U HMHQOPMAIIMOHHBIX TEXHOJOTHUSAX, COOTBETCTBYIOIINX
COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH M OOIIIECTBEHHOW MPAKTUKU U COCTABISIONINX 0a30BYIO
OCHOBY JIJIsl TOHUMaHUS CYIITHOCTH HAyYHOW KapTHHBI MUPA;

uHTEpec K OOyYeHHI0 M TMO3HaHMIO, JIF0O03HATEIbHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
camM000pazoBaH1I0, 0CO3HAHHOMY BBIOOPY HAIPaBIEHHOCTH U YPOBHS OOYUYEHHUS B JAIbHEUIIIEM;

OBJIaJICHUE OCHOBHBIMU HAaBBIKAMHU HCCIIEIOBATENLCKON JEsTeNbHOCTH, yCTaHOBKAa Ha
OCMBICJICHHE OTIbITa, HAOJIOACHUH, IIOCTYIIKOB H CTPEMJICHHE COBEPIICHCTBOBATH IYTH
JOCTYIKEHUS] MHINBHTyJTbHOTO W KOJUIGKTHBHOTO OJIArOIOJTYHS;

c(OPMUPOBAHHOCTh ~ MH(POPMAIIMOHHON  KyIbTYypbl, B TOM YHCJIE€  HAaBBIKOB
CaMOCTOSITENIbHON paboThI ¢ yUeOHBIMH TEKCTaMH, CIIPAaBOYHON JIUTEPATypOil, pa3HOOOpa3HBIMU
cpeacTBaMu MH(QOPMAIIMOHHBIX TEXHOJIOTUH, a TAK)KE YMEHHUS CAMOCTOSITENIbHO OMPEEINATh 1eNn
CBOEro o0y4eHus1, CTaBUTh U (HOPMYJIUPOBATH JIJIsl ceOst HOBBIE 3a1a4u B yu€0e 1 TO3HABATECIIbHON
JESITEIbHOCTH, PA3BUBATh MOTHBBI U HHTEPECHI CBOCH MMO3HABATEIHHON JAESITEILHOCTH;

5) popmupoBaHus KyJbTYPBbI 310POBbS:



OCO3HAHUE LIEHHOCTHU ’KM3HU, OTBETCTBEHHOE OTHOIIEHUE K CBOEMY 3/10POBBIO, YCTAaHOBKA
Ha 3JI0pOBBII 00pa3 *KHM3HHM, B TOM YHUCIE U 32 CUYET OCBOEHHUS U COOJIOAECHUS TpeOOBaHUI
0e30IacHOM KCILTyaTallly CPeACTB HHPOPMALMOHHBIX 1 KOMMYHUKAIIMOHHBIX TEXHOJIOTUH;

6) TPy10BOr0 BOCIUTAHMS:

MHTEpEC K MPAKTHUYECKOMY M3Y4YeHHIO mpodeccuii u Tpyaa B chepax npodeccruoHanbHOU
NeSITeIbHOCTH, CBS3aHHBIX C HMH(OPMATHKOW, MPOrpaMMHUPOBAHHUEM M HWH(POPMALMOHHBIMU
TCXHOJIOTUAMH, OCHOBAHHBIMU Ha NOCTHIKCHUAX HAYKH I/IH(i)OpMaTI/IKI/I N HAYYHO-TCXHHUYCCKOI'O
nporpecca;

OCO3HAHHBII BBIOOp M TMOCTPOEHUE HHAWBUIYATBbHOM TpaeKTOpUU OOpa3oBaHUS U
KNU3HCHHBIX IIJIAHOB C y‘IéTOM JIMYHBIX U OGH_IGCTBGHHBIX HHTCPCCOB U HOTpe6HOCTefI;

7) 3K0I0TrNYeCKOr0 BOCIIMTAHMSA:

OCO3HaHHUE II00ATBHOTO XapaKTepa SKOJOTHYECKUX MPOOJIeM U IMyTel UX PElIeHUs, B TOM
qrclie ¢ y4€TOM BO3MOXKHOCTEH MH()OPMALIMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJIOTHIA;

8) amanranmum oOydamomerocsi K HM3MEHSIIOIIMMCH YCJOBHSIM COLMAJBHOH U
NPUPOIHOM Cpelbl:

OCBOEHHE OOYyYaIOUIUMUCS COLMAIBHOIO OIbITa, OCHOBHBIX COLMANBHBIX pOJIECH,
COOTBETCTBYIOIIUX BEAyIIEeH JEeATEIbHOCTH BO3pacTa, HOPM U TMpaBWJI OOIIECTBEHHOTO
noBeIeHUs, GOpM COMATBHON KU3HU B TPYIIAX U COOOIIECTBAX, B TOM YHCIIE CYIIECTBYIOIINX
B BUPTYaJIbHOM IIPOCTPAHCTBE.

METANPEIMETHBIE PE3YJIbTATDHI

MeranpeameTHble pe3yibTaTbl OCBOEHHS MpOrpaMMbl MO HHGOPMATHUKE OTPaKaroT
OBJIQJICHHE YHUBEpCaJIbHBIMU y4eOHBIMU NENCTBUSIMHU — IIO3HABATEIIbHBIMH,
KOMMYHUKATUBHBIMU, PETYJIATUBHBIMHU.

Ilo3naBaTe/ibHBbIC YHMBeEPCAIbHbIE Y4eOHbIe 1eHCTBUS

ba3oBble Jornyeckue a1elCTBUSA:

YMEHHE OIpeAeNsITh TMOHSATHSA, CO3/JaBaTh OOOOIIEHHUs, YCTAHABIUBATh aAHAJIOTHH,
KJIaCCU(UIIUPOBATh, CAMOCTOSITEILHO BBIOMPATh OCHOBAHHS U KPUTEPUH JUIS KIacCHU(pUKAIUH,
YCTaHABIUBATh MPUYMHHO-CJIE/ICTBEHHBIE CBSI3M, CTPOUThH JIOTUYECKHE PpaCCYKICHHs, AeNaTh
YMO3aKJIIOUCHUS (MHIYKTHBHBIC, IEYKTUBHBIE U 10 aHAJIOTUN) U BBIBOJIBL;

YMEHHUE CO3/1aBaTh, IPUMEHATh U MPE0oOPa30BHIBATH 3HAKU U CHMBOJIBI, MOJCIH U CXEMBI
JUTSI pEIIeHUs y9eOHBIX M MO3HABATEIbHBIX 3a/1a4;

CaMOCTOSITENIbHO BBIOMpaTh CHOCOO pelieHus ydeOHOW 3amauu (CpaBHHBATh HECKOJIBKO
BapUAHTOB PEIICHHUS, BRIOUPATh HAOO0JIEe MOIXOIANINN C YYETOM CaMOCTOSITEILHO BBIJICTICHHBIX
KpUTEPUEB).

ba3oBble ucciaenoBareabCcKue AelicTBHSA:

dbopMyIupoBaTh BOMPOCHL, (UKCUPYIOIINUE PAa3PbIB MEKIY PEATbHBIM M IKEIaTeIbHBIM
COCTOSIHHEM CHUTYaIlMH, 00bEKTa, 1 CAMOCTOSATEILHO YCTaHABINBATH NICKOMOE H JIAaHHOE;

OIICHWBAaTh HA TPUMEHHUMOCTh W JOCTOBEPHOCTh MH(POPMAIIMIO, TMOJTYUYEHHYIO B XOJE
HCCIIeIOBAHUS;

MPOTHO3MPOBATh BO3MOXKHOE JallbHEHIIEe pa3BUTHE TMPOIECCOB, COOBITHH H WX
MOCJIC/ICTBHS B @aHAJIOTUYHBIX HJIA CXOJHBIX CUTYAIIUIX, a TAKXKE BBIABUTATH MPEATIONOKEHHS 00
WX Pa3BUTUU B HOBBIX YCIOBUSX U KOHTEKCTaX.

Paborta ¢ nnopmanmeii:



BBISBJIATH JeUIUT HH(DOPMAIIMH, JAHHBIX, HCOOXOAMMBIX JUIS PEIICHUs MOCTaBICHHON
3a7a4H;

NPUMEHSTh Pa3jMYHbIC METOJbI, MHCTPYMEHThI W 3allpoChl MPU TIOUCKE U OTOOpe
UHGOPMAIIMY WU JaHHBIX U3 UICTOYHUKOB C YIETOM IPEIIOKECHHOM YU4eOHOM 3a/1a4M U 3aJIaHHBIX
KPUTEPHEB;

BEIOMpaTh, AHAIM3UPOBATh, CUCTEMATH3UPOBATH WM HWHTEPIPETUPOBATH WH(HOPMAIUIO
pa3IMYHBIX BUJOB U (DOPM IPEICTABICHHUS,

CaMOCTOSITCJIbHO BBIOMpAaTh ONTUMAIBHYIO (GOpMY MpeacTaBicHUs WHPOPMALUU U
WUTIOCTPUPOBATH peliacMble 3a7aud HECIIOKHBIMU CXEMaMH, JTharpaMMaMiy, HHOU TpaduKod U
UX KOMOMHALIMSAMU;

OIICHUBATh HANEKHOCTh WH(MOPMALUU IO KPUTECPUSM, NPEUIOKCHHBIM YUUTEIEM WU
c(OPMYITHPOBAHHBIM CAMOCTOSTEIILHO;

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

KoMMmyHukaTHBHBIE yHHBepcaibHble yueOHbIe 1eHCTBUSA

Oo0wmenne:

COIIOCTABJIAITh CBOU CYX/IECHUS C CYKICHUSAMU JPYTUX YYaCTHUKOB AManora, o0OHapy>KuBaTh
pasyinuue U CXOJACTBO MO3ULIUK;

nyOJIMYHO  NPEACTAaBIATH  PE3yJbTaThl  BBINOJHEHHOTO  OMNbITa  (9KCIEPUMEHTA,
UCCIIEI0BaHUs, IIPOEKTA);

CaMOCTOSITENIbHO BBIOMpaTh (hopMaT BBICTYMJIEHHS C Y4YETOM 3ajad Mpe3eHTAlud U
0COOEHHOCTEH ayJUTOPUH U B COOTBETCTBUHU C HUM COCTABJIATH YCTHBIE U TMCbMEHHBIE TEKCTHI C
MCIIOJIb30BaHUEM WIITIOCTPATUBHBIX MaTepUasOB.

CoBMecTHasl 1eSITEIbHOCTD (COTPYAHHYECTBO):

NOHUMAaTh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW M MHIUBUIYaTbHONH pabOThI IpU
pelIeHNH KOHKPETHON POo0OJIeMbl, B TOM YHUCJIE€ IPU CO3JaHUN UH(POPMALIMOHHOTO MPOJIyKTa;

IPUHUMAThH 1I€JIb COBMECTHON HMH(OpPMAlMOHHOW AeATeIbHOCTH MO cOopy, 0OpaboTke,
nepenaue, Gpopmanuzanuyu UH(GOpPMALMU, KOJUIEKTUBHO CTPOUTH AEHCTBUS MO €€ JOCTUKEHUIO:
pacrpenensaTh poJii, I0roBapuBaThCs, 00CYKIaTh MPOLIECC U PE3yJIbTaT COBMECTHON pabOTHI;

BBINOJIHATh CBOIO 4acTh pa®oThl ¢ MH(popManued Ui WHPOPMALMOHHBIM MPOIYKTOM,
JIOCTUTasi KAUECTBEHHOTO pe3yibTaTa [0 CBOEMY HaIIPaBJICHUIO U KOOPIMHUPYS CBOU JACHCTBHUS C
JIPYTUMH YWIEHAMH KOMaH/IbI,

OLIEHUBATh KaueCTBO CBOETO BKJIaJa B OOIIMH MH(POPMALIMOHHBIA MPOIYKT MO KPUTEPHUSIM,
CaMOCTOSITENIbHO C(OPMYITUPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBHUS;

CpaBHMBaTh pPE3yJIbTaThl C HMCXOJHOM 3aJauell M BKJIAJ KaXJOro ujeHa KOMaHIbl B
JOCTHKEHHE PE3yJIbTaTOB, Pa3AeisATh CPepy OTBETCTBEHHOCTH M MPOSABIATH TOTOBHOCTH K
IIPEIOCTABIICHUIO OTUETA MEpE IPYIIION.

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA

Camoopranusanus:

BBISIBIISIT B )KU3HEHHBIX U YUEOHBIX CUTYAIMSX MPOOIEMBI, TPEOYIOIIHNE PELICHNUS;

OpPUCHTHUPOBATLCA B PA3JIMUHBIX MOAXOAAX K HPHUHATHIO peH.IeHHI’I (I/IH,Z[I/IBI/IIIyaHBHOC
MIPUHSATHE PEIICHUH, TPUHATHE PEIICHUH B TPYTIIIC);

CaMOCTOSITEIbHO COCTaBJIATh AJTOPUTM peEIIeHUs 3afaud (WM €ro 4YacTh), BBIOMpaTh
crnoco0 pemeHHs Yy4eOHOW 3amaud ¢ Y4ETOM HMMEIOIIUXCA PECypcoB U COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTUPOBATh MPEJIaracéMble BApUAHThI PELICHUN;



COCTaBIATh IJIAaH JeMCTBMM (IJ1aH peanu3alid HaMEYEHHOIO alrOpUTMa pEeLIeHHS),
KOPPEKTHPOBATH MPEUIOKEHHBIN aIrOPUTM C YYETOM TOTYUYCHHUSI HOBBIX 3HAHHUIA 00 U3ydyaeMoM
00BEKTE;

JieNiaTh BBIOOpP B YCIIOBHUSIX MPOTUBOPEUYMBON MHpOpManuu U OpaTh OTBETCTBEHHOCTH 3a
peleHue.

CamokoHTpoJIb (peduiexcus):

BJIAJICTh CIOCOOAMHU CAMOKOHTPOJISL, CAMOMOTHBAIIMU U pedIIeKCUH;

JaBaTh OLIEHKY CUTYallMH U MpeAiarath riaH e€ u3MeHeHus;

YUUTHIBaTh KOHTEKCT U MPEIBUIETH TPYIHOCTH, KOTOPbIE MOTYT BOSHUKHYTh MPHU PEIICHUH
yueOHOIl 3a/1a41, aJalTUPOBATh PEIICHUE K MEHSIOUIMMCS 00CTOSATEIILCTBAM;

OOBSICHATh TPUYMHBI JOCTIKEHHS (HEIOCTHMIKEHHUS) pe3yJbTaTOB HH(GOPMAIIMOHHON
NESTENIbHOCTH, JaBaTh OICHKY NPHOOPETEHHOMY OIBITY, YMETh HaXOAWTh MO3UTHBHOE B
MIPOM3OLIE/IICH CUTYyAIINH;

BHOCUTH KOPPEKTHBHI B JIESATEILHOCTh HA OCHOBE HOBBIX OOCTOSITEIBCTB, H3MEHUBIIHXCS
CHUTYAIHii, yCTAaHOBJICHHBIX OMIMOOK, BO3HUKIINX TPYAHOCTEH;

OIICHMBATh COOTBETCTBUE PE3yJIbTaTa LIEJIH U YCIOBUSIM.

9MOIHOHAJBHBLIH HHTELJIEKT:

CTaBHUTH ce0s1 HA MECTO IPYTOro YeJIO0BeKa, IOHMMATh MOTUBBI 1 HAMEPEHUS IPYTOro.

IIpunsiTHe ceds1 U APYTUX:

OCO3HaBaTh HEBO3MOXKHOCTh KOHTPOJUPOBATH BCE BOKPYT AK€ B YCIOBHUSIX OTKPBITOrO
JIOCTYTIA K JIFOOBIM 00bEMaM HH(OpMAIIH.

MNPEAMETHBIE PE3YJIBTATHI

K koH1y o0y4enus B 7 kjaacce y o0yyarorierocst OynyT c(opMUpOBaHbI CIETYIOINE YMEHUS:

HOSACHATh HAa NMPUMEPAX CMBICT MOHATHH «MHpOpMaIus», «uH(OPMAIMOHHBIHN MpoLeccy,
«o0paboTka nHbOpMAIHIY, «XpaHEHHE HH(DOpMAITUNY, «TIepeaada nHpopMaum»;

KOJIMPOBaTh M JIEKOJUPOBATh COOOIIEHHS IO 3aJlaHHBIM TPaBUIIaM, JEMOHCTPHUPOBATH
NOHMMaHHE OCHOBHBIX MPUHIIUIIOB KOJAUPOBAHM HHPOPMALIUHU Pa3InIHON IPUPO/IBI (TEKCTOBOM,
rpadu4eckoil, ayimo);

CpaBHUBATh JJIMHBI COOOIICHWH, 3alMCaHHBIX B PA3IMUYHBIX al(aBUTaX, ONEPUPOBATH
€IMHUTIAMH U3MEPEHUsT HH)OPMAITMOHHOTO 00BhEMa M CKOPOCTH TIepeaayy TaHHBIX;

OLICHMBAThb M CpPaBHUBATb pa3Mepbl TEKCTOBBIX, TpaHUueCcCKUX, 3BYKOBBIX (haillloB u
BUzC0(ailnos;

NPUBOJIUTH TIPUMEPHl COBPEMEHHBIX YCTPONCTB XpaHEHWsS W TepeAaadyd WHGOpMAINH,
CpaBHUBATh UX KOJMYECTBEHHBIC XapAKTEPUCTHUKH;

BBIJICJIATH OCHOBHBIE ATAIlbl B HICTOPUH M MIOHMUMATh TEH/IEHIIMH Pa3BUTHs KOMITBIOTEPOB U
IPOTPaMMHOT0 0OecreueHus;

MOJTy4aTh ¥ UCIOIh30BaTh MH(POPMAITHIO O XapaKTEPUCTHKAX MEPCOHATBHOTO KOMIIBIOTEpPA
M €ro OCHOBHBIX JJIeMEHTax (IpoIieccop, OMepaTHBHAs MaMsTh, IOJITOBPEMEHHAs TaMSTh,
YCTpONCTBA BBO/Ia-BbIBOJIA);

COOTHOCHTD XapaKTEPUCTUKH KOMIIbIOTEpA C 33Ja4aMHt, PEIIAeMbIMU C €0 TOMOILBIO;

OPHUEHTHPOBATHCS B MEPAPXUUECKON CTPYKType (aiaoBOi CHCTEMBI (3aIUCHIBAThH MOJTHOE
uMsa ¢aiina (katayiora), myTh K (ailiry (Katajory) Mo HMMEIOUIEMYyCs ONUCAHHWI0 (aiIoBOn
CTPYKTYpPBbI HEKOTOPOT'O HH(POPMALITMOHHOTO HOCUTES);



pabotatb ¢ (alIOBOM CHCTEMON MEPCOHATBHOTO KOMIIBIOTEpAa C HCIOJIb30BAHUEM
rpaduueckoro naTepdeiica, a IMEHHO: CO3/1aBaTh, KOITMPOBATH, IEPEMEIIATh, IEPEUMECHOBBIBATD,
YAASATh U apXUBUPOBATH (QaillIbl M KaTaJlOTH, HCIIOJIH30BAaTh AHTUBUPYCHYIO IIPOTpamMmy;

NPEJCTaBISATh  Pe3yibTaTbl CBOEW JEATEIBHOCTH B  BUAE CTPYKTYPHUPOBAHHBIX
WUTIOCTPUPOBAHHBIX TIOKYMEHTOB, MYJbTUMEAUMHBIX MTPE3CHTALIHIA;

uckate wuHpopmammo B HWHTepHere (B TOM 4YHCle, MO KIIOYEBBIM CIIOBaM, IO
M300paXECHUIO), KPUTUIECKU OTHOCUTHCS K HalJIeHHOW MH(OpMAIIUU, OCO3HABASI OMACHOCTD IS
JUYHOCTH U OOIlIecTBa pacHpoCTpPaHEHUs BPEIOHOCHOM uHGOpMalUUd, B TOM 4YHCIE
SKCTPEMHCTCKOTO U TEPPOPUCTHUECKOTO XapaKTepa;

IOHUMATh CTPYKTYPY aIpecoB BeO-pecypcoB;

MCII0JIb30BaTh COBPEMEHHBIE CEPBUCHI MHTEPHET-KOMMYHUKALIHIA;

coOmrogarh  TpeboBaHMsi ~ O€30MACHOM  AKCIUTyaTallud  TEXHUYECKUX  CPEICTB
MH(OPMALIMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJIOTHI, COOJIIOAaTh CETEBOM ITUKET, 0a30BbIC
HOPMBI HHPOPMALMOHHOW STHKH M MpaBa Mpu padoTe ¢ MPUIOKEHUSIMH Ha JTIOOBIX yCTPOHCTBAax
u B MIHTEpHETE, BEIOUpATh 0€30MacHbIe CTPATETUH MTOBEICHUS B CETH;

MPUMEHSTh METO/AbI TPOMUIAKTUKNA HEraTUBHOTO BIUSHUS CPEICTB MH(GOPMAIMOHHBIX U
KOMMYHHKAIIMOHHBIX TEXHOJIOTHIA Ha 3[JOPOBBE MOIH30BATEIS.

K koHIity o0y4enus B 8 ki1acce y o0yuaronierocst OyayT copMUPOBAHEI CISAYIONUE YMEHUS:

MOSICHATH Ha IPUMEpaxX pa3inuus MEX/y MO3UIUOHHBIMU U HETIO3ULIMOHHBIMU CHCTEMaMU
CUMCIICHUS;

3alUChIBaTh U CpaBHHUBATh 1enble yncia oT 0 mo 1024 B pa3snuyHBIX MO3UITMOHHBIX
CUCTEMAaxX CUUCIIEeHUs (C OCHOBaHMUAMHU 2, 8, 16), BBINOIHATH apu(pMETHUECKUE ONEpauy Haj
HUMU;

pacKpbIBaTh CMBICI TOHATHH «BBICKA3bIBAHUEY, «JIOTHYECKAsl ONEpalus», «JIOTUYECKOE
BBIPAXKECHHUE);

3alMChIBaTh JOTMYECKHE BBIPAKEHUSI C HCIOJIb30BAaHUEM IU3BIOHKINWU, KOHBIOHKIHUU U
OTPULIAHUS, OIpPENEIsITh HMCTUHHOCTb JIOTMYECKUX BBIPAKEHUHM, €CIM HM3BECTHBl 3HAUEHUS
UCTUHHOCTH BXOJIIIMX B HEro0 MEPEMEHHBIX, CTPOUTHh TaOJIMIIBI UCTUHHOCTHU JUIS JIOIMYECKHX
BBIPAKECHMUI;

pPacKpbIBaTh CMBICI TOHATUH «HUCIOJIHUTENbY», «alITOPUTM», «IIpOorpamma», MOHUMas
Pa3HHITY MEXIy YIOTpeOJICHHEM ITUX TEPMUHOB B OOBIJIEHHOHN peur U B HH()OpPMATHKE;

OIKCBIBATH AJITOPUTM PEIICHUS 33]]au Pa3IMYHBIMU CIIOCOOaMH, B TOM YUCIIE B BUIE OJIOK-
CXEMBI;

COCTaBJISITh, BBINOJHATH BPYYHYIO M HA KOMIIBIOTEPE HECIOXKHBIE aJTOpPUTMBI C
MCIIOJIb30BAaHUEM BETBJIEHUN M IUKJIOB Ui YNPaBJICHUS UCIOJHUTENSMHU, TaKUMH Kak Pobor,
Yepenaika, YepTEKHUK;

UCIOJIb30BaTh KOHCTAHThl M TEPEMEHHbIE Pa3JIMYHBIX THUIOB (YUCIIOBBIX, JOTMYECKHX,
CHUMBOJIbHBIX), a TAKXKE€ COJIEPrKaIllNe UX BhIPAXKEHUS, UCIIOJIB30BaTh ONEepaTop NPUCBAUBAHUS;

MCIIOJIb30BaTh MPH pa3pabOTKe MPOrpaMM JIOTUYECKUE 3HAYCHHUSI, ONIEPALIUN U BBIPAKEHUS
C HUMUY;

AHAIN3UPOBATH NIPEITIOKEHHBIE AITOPUTMBI, B TOM UHUCIIE ONPEAEIATh, KAKUE PE3YJIbTaThl
BO3MO>KHBI MPU 3aJJaHHOM MHO>KECTBE UCXO/IHBIX 3HAYEHU;

CO3/1aBaTh U OTJIAXKUBATh MPOrPAaMMbI Ha OJTHOM M3 S3bIKOB MporpamMmuposanus (Python,
C++, Iackanb, Java, C#, LllkonbHblid AnroputmMudeckuil SI3bIK), peaau3yrone HeCIOXKHbIE
ITOPUTMBI 00pa0OTKH YHCIIOBBIX JAHHBIX C UCIOIb30BAHNEM LIMKJIOB M BETBJICHUN, B TOM YHCIIE



peanu3yrouue NpoBepKy AEIMMOCTH OJTHOTO LIEJIOr0 Yhcia Ha Ipyroe, MpoBEPKY HAaTypaJIbHOTO
qrclia Ha MMPOCTOTY, BhIIEICHHS (P U3 HATYPAILHOTO YHCIA.

K koH1y o6yuyenus B 9 kjacce y odyuatouierocst OyayT copMUPOBaHBI CIEAYIOLUIUE YMEHUS:
pa30uBaTh 3a7aud Ha TOJ3aJa4M, COCTaBISATh, BBHINOIHITH BPYUYHYIO U Ha KOMIIBIOTEpPE
HECJIOKHbIE AJITOPUTMBI C UCIIOJIb30BAaHUEM BETBIIEHUH, IUKJIOB M BCIIOMOIaTEIbHBIX aITOPUTMOB
JUTSL YTIPABIICHUS UCTIOTHUTENSIMU, TaKUMU Kak Pobot, Uepenamika, YepTEKHUK;

COCTaBJISITh M OTJAXHUBATh MPOTPAMMBbI, PEAIHU3YIONINE TUIIOBbIE aIrOPUTMbI 00pabOTKU
YHCIIOBBIX MOCJIEI0BATEIBHOCTEN MIIM OJTHOMEPHBIX YHCIOBBIX MACCUBOB (ITOMCK MaKCUMYMOB,
MUHUMYMOB, CyMMbI MJIM KOJIMYECTBA 3JIEMEHTOB C 33/IaHHBIMH CBOMCTBAMM) HAa OZJHOM U3 SI3bIKOB
nporpammupoBanus (Python, C++, ITackais, Java, C#, IlIkonbHbIH ATropuTMUYeCKuid SI3bIK);

pPacKpbIBaTh CMBICI MOHATHH «MOJEIbY», «MOJACIUPOBAHUEY», ONPEIEIATh BUIBI MOJEIIEH,
OILICHUBATh aJIEKBATHOCTb MOJIETT MOJICIIUPYEMOMY OOBEKTY U LIETISIM MOJICITUPOBAHHS;

UCTIONIB30BaTh Tpadbl M IEPEeBbs AJIsi MOJCITUPOBAHMS CUCTEM CETEBOM M MEpPapXUUYECKOH
CTPYKTYpBI, HAXOAUTh KpaTYalInii myTh B rpade;

BbIOMpaTh CHOcO0 MpeACTaBICHHS JaHHBIX B COOTBETCTBHM C IIOCTABJICHHOM 3amaveid
(Tabnuibl, cXeMbl, TpaduKU, TUarpaMMbl) C UCIIOJIB30BAHUEM COOTBETCTBYIOLIUX MPOTPAMMHBIX
CpenCcTB 00pabOTKH JTAHHBIX;

MCII0JIb30BAaTh 3JIEKTPOHHBIE TaOIUIIbI 1151 00paOOTKH, aHAJIN3a U BU3YyaJIU3allui YUCIOBBIX
JTAHHBIX, B TOM YHCIIE C BbIICJICHHEM Tuana3oHa TaOIUIbl U YIOPSAI0UYMBAHUEM (COPTUPOBKOW)
€ro DJIEMEHTOB;

co3daBaTb W TPUMEHATh B DJIEKTPOHHBIX TaOiumax ¢GopMysbl JUisl pacu€ToB C
MCIIOJIb30BaHUEM BCTPOCHHBIX apupmeTnyeckux GyHKIUN (CyMMHpPOBaHHUE U MOACUET 3HAUECHUH,
OTBEYAIOIIUX 33aJaHHOMY YCJOBHIO, CpeAHee apu(dMeTHuecKkoe, MOUCK MaKCHUMaJbHOIO U
MHUHHMAJIbHOTO 3HaU€HUsI), a0COIIOTHOM, OTHOCUTENBHOM, CMEIIaHHOHN aJipecaliii;

UCIIOJIb30BaTh D3JIEKTPOHHBIE TAOMMIBI JUISI YUCIEHHOTO MOJEIMPOBAHUS B IPOCTHIX
3a/1a4ax U3 pa3HbIX MPEIMETHBIX 00JacTel;

HCIIOJIb30BaTh COBPEMEHHBbIE HMHTEPHET-CEPBUCHI (B TOM 4MCIE KOMMYHUKAIIMOHHbBIE
CEpBHCHI, OONAYHBIE XPAHWUIUIIA JAHHBIX, OHJAMH-MIPOTpaMMbl (TEKCTOBBIE M Tpaduueckue
pellaKTophbl, Cpeibl pa3pabOTKH)) B yUeOHOM U MOBCETHEBHON JEATENbHOCTH;

NPUBOJIUTH NPHUMEPHl HCIOIb30BAaHUS T'e€OMH(OPMALMOHHBIX CEPBHUCOB, CEPBHCOB
TOCYJITapCTBEHHBIX YCIYT, 00pa30BaTebHBIX CepBUCOB VHTEpHETa B y4eOHON M MOBCEIHEBHOU
JESATEILHOCTH;

UCIIOJIb30BaTh  PA3JIMYHBIE CPEACTBA 3alUTBl OT BPEJOHOCHOTO IPOTrPaMMHOIO
o0ecrnievyeHus, 3aluiiaTh NepPCOHANbHYI0 HH(GOPMAIIMIO OT HECAHKIIMOHUPOBAHHOIO JOCTyNa U
€ro IMOCHEACTBUM (pasriamieHusi, MOJIMEHBI, YyTpaThl JaHHBIX) C YYETOM OCHOBHBIX
TEXHOJOTMYECKUX M COLMAIBHO-TICUXOJOTHYECKMX AaCIEKTOB HCIOJIb30BaHUA ceTh VHTepHer
(ceTeBasi aHOHUMHOCTb, IIM(POBOH cile];, AyTEHTUYHOCTh CYOBEKTOB U PECYpCOB, OMACHOCTb
BPEJIOHOCHOTO KOJ1a);

pacrio3HaBaTh TIOMBITKM W TPEAyINpekJaTh BOBJIEUEHUE Cce0s U OKpPYKaoIUX B
JNECTPYKTUBHBIE U KPUMHUHAJIbHBIC (POPMBI CETEBOW aKTUBHOCTH (B TOM 4HCle KUOEpOYyIIHHT,
¢bumHr).



TEMATHYECKOE IINTAHUPOBAHHME
7 KJIACC

KosunvecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (ungposbie)
Ne i/t Konrpouabnsie IIpakTnyeckue
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Paznea 1. ludpoBasi rpamoTHOCTH
11 Komnbrotep — yHUBEpcaibHOE 5 bubnnorexa [HJOK
' YCTPOUCTBO 00pPabOTKH JaHHBIX https://m.edsoo.ru/7f41646e
1.2 [IporpamMMebI 1 TaHHBIS 4 bubmorexa LIOK
' POTP A https://m.edsoo.ru/7f41646e
1.3 KommnbrorepHsie cetn 2 bubmorexa LIOK
' P https://m.edsoo.ru/7f41646e
Wroro mo pazneny 8
Pasnea 2. Teopernyeckue 0CHOBbI HH(POPMATHKH
21 Nudopmanus n napopMamoHHbIe 9 bubnnoreka [JOK
' MPOIIECCHI https://m.edsoo.ru/7f41646e
bu6mmoreka [JOK
2.2 IT 9
PEACTABICHHE HH(OpMALILH https://m.edsoo.ru/7f41646e
Hroro no pazneny 11
Pa3pnen 3. UndopmannoHHbIe TEXHOJTOTHHA
bu6mmorexa [IOK
A T 1
3 CRCTOBBIC AOKYMEHTH 6 https://m.edsoo.ru/7f41646e
bu6nmoreka [JOK
3.2 K 4
OMILLIOTEPHAS rPagHKa https://m.edsoo.ru/7f41646e
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bubmuorexa [JOK

. M i
33 YHBTHMEIHBIC HpEseHTatin 3 https://m.edsoo.ru/7f41646e
Hroro mo pazaeny 13
PeszepBHoe Bpemst 2
OBUIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME



https://m.edsoo.ru/7f41646e

8 KVIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/mn Konrpoabnsie IIpakTuueckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcbl
Pa3znea 1. TeopeTudeckue 0CHOBbI MH(P)OPMATHKH
bubnunorexa LIOK
11 1
CHCTEMBI CHICIHI 0 https://m.edsoo.ru/7f418516
1.2 DJIEeMEHThl MAaTEMATUYECKOU JIOTUKU 6 1 bubmroreia LIOK
' https://m.edso0.ru/7f418516
Uroro no pazaeny 12
Paznen 2. AaroputMbl 4 NpOrpaMMHpPOBaAHUE
21 Hcnonaureny 1 anropuTMsl. 10 1 Bbu6moteka [JOK
' AJITOpUTMHYECKHE KOHCTPYKITHH https://m.edsoo0.ru/7f418516
99 P orpa ona 9 bubnuoreka [{OK
. BIK TIPOTPAMMHPOBAHUS
porp P https://m.edsoo.ru/7f418516
2.3 AHaJIN3 aJropuTMOB 2 bubmmorexa LOK
' P https://m.edso0.ru/7f418516
Hroro no pazaeny 21
PeszepBHoe Bpemst 1
OBIIEE KOJIMYECTBO YACOB I1O0 34 3 0
I[MPOTPAMME



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

KosunvecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB H TeM uudpoBbie
Ne i/mn P Konrpoubusie IIpakTHueckue (mpp )
MPOrpaMMbl Bcero o0pa3oBaTejIbHbIE
padoThI padoThI
pecypchl
Paznea 1. ludpoBasi rpamoTHOCTH
11 I'moGanbHas cets IHTEpHET U CTpaTeruu 3 bubmumoreka [IOK
' 0€30I1aCHOTO MTOBEICHHS B HEH https://m.edsoo.ru/7f41a7d0
12 Pabota B un(opmanmoHHOM 3 bubnnoreka [JOK
' IPOCTPAHCTBE https://m.edsoo.ru/7f41a7d0
Wroro mo pazneny 6
Pa3znen 2. TeopeTuueckue 0CHOBBI MH()OPMATHKH
bub OK
2.1 MopenupoBaHue Kak METO]I TO3HAHUS 8 1 hgpi?;;:.eezzilm 17§41a7d0
Hroro no pazneny 8
Paznen 3. AiropuT™Mbl M1 IPOrpaMMHUpOBaHue
3.1 Pa3paboTka anropuTMoB U mporpamm 6 1 Bubmiorexa LIOK
' P P porp https://m.edsoo.ru/7f41a7d0
bu6mmorexa [IOK
3.2 Y 2
Hpaprerie https://m.edsoo.ru/7f41a7d0
Hroro no pazneny 8
Paznen 4. UndopmanmoHHbie TEXHOJIOTUH
bu6 OK
4.1 DNEeKTPOHHBIE TAOIUIIBI 10 nommorexa Il

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

WudopmanroHHble TEXHOJIOTHH B

bubmuorexa [JOK

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

Hroro mo pazaeny 11

Pe3epBHOE Bpems 1

OBUIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME



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

IHOYPOYHOE IINTAHUPOBAHHME

7 KJIACC
N Koanuecrso yacos Nara DIeKTPOHHBIE HUPPOBLIE
Tema ypoxa Konrpouabnsie IIpakTnyeckue oOpaszoBaTe/IbHbIE
n/n Bcero HU3YYEeHUS
padoTbI padoThbI pecypchl
Kommnsrorep — yHuBepcanbHOe
BBIYHCIIUTENIBHOE YCTPONCTBO,
1 paboTaroriee 1o n}]gl)oTrI}))aMMe. 1 brbmmorexa LIOK
https://m.edso0.ru/8a1521d2
TexHuka 6€301aCHOCTH U
npaBmia paboThl HAa KOMITbIOTEPE
Hcrtopust u coBpeMeHHbIE
2 TGHI[GI:)HIH/H/I pa:j;I/ITI/IsI 1 bubmorexa [IOK
https://m.edso0.ru/8al523ee
KOMIIBIOTEPOB
[IporpamMmMHoe obecrieueHue
3 K(f)MnlI),IOTepa. IIpaBoBast oxpaHa 1 Bubmmorexa IOK
https://m.edso0.ru/8a152826
MPOrpaMM U JIAaHHBIX
4 ®aiinel ¥ nanku. OCHOBHEIS 1 bubnmorexa LIOK
ornepanuy ¢ aitiaMu U nankamu https://m.edsoo.ru/8al52a74
ApxuBanus 1aHHBIX.
) HEHOJ‘IB?OB&EI/IG IporpaMMm- 1 bubmmorexa LIOK
https://m.edsoo.ru/8al52cfe
apXUBaTOPOB
5 KommnsrorepHsie BUpYCHI U 1 bubmmnoreka HOK
AQHTUBHUPYCHBIE MIPOTPAMMBI https://m.edsoo.ru/8a152f74
7 Komnrerorepnsie cetu. [Tonck 1 bubnuoreka [IOK
uHpopmanuu B cetd MHTEepHET https://m.edsoo0.ru/8a153244
8 CepBHCH UHTEPHET- 1 bubnuorexa [JOK

KoMMyHHKaui. CeteBoit

https://m.edso0.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

stuket. CTpaternu 6€30macHoro
noBeneHus B IHTepHeTe

9 WNudopmanus u naHube Bubmmorexa HOK
pMatt A https://m.eds00.ru/8a161966
bu6nmmorexa [IOK
10 n
H(OPMAIIHOHHIE MPOIIECCHI https://m.edsoo.ru/8al6le2a
11 ﬁ;ﬁiiz?gcjzzﬁ;:m u Bubmmorexa IOK
’ https://m.edsoo.ru/8al61fec
(hopmMasIbHBIC S3BIKU
12| Terspmosmme mosoro uGmotexa LIOK
peobp https://m.eds00.ru/8a162186
anaBuTa K TBOMYHOMY
s [IpencraBnenue 1aHHBIX B Bunorexa LIOK
KOMIIBIOTEPE KAK TEKCTOB B
P https://m.eds00.ru/8a162316
JTBOMYHOM aJi(haBUTE
E
14 maopwamm u exopocrn Bu6mnoexa LIOK
pMmat P https://m.edso0.ru/8a16249c
nepenayn JaHHBIX
15 E;il:(i:: a:lz T/IeEZT(::HOMe HEIE bubmmorexa [IOK
P p p https://m.edso0.ru/8a1625f0
KOJIBI
JlexoaupoBaHue COOOIICHHIA.
16 NupopmannonHsiii 00bEM
TEKCTA
17 Hudposoe npeacrasBienue bubmuoreka [JOK
HETPEPBIBHBIX JAHHBIX https://m.eds00.ru/8a162848
18 KonupoBanue nsera. Ouenka bu6nunorexa LIOK

MH(POPMALIMOHHOTO 00BEMA

https://m.edso0.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

rpadU4ecKuX JaHHBIX JJIS
pacTpoBOro U300paskeHus

19 KoaupoBanue 3Byka Bubmmorexa HOK
https://m.eds00.ru/8al162b72
PesepBHblil ypok «KoHTpoabHas
20 pa601;a o TZlI\)/Ie "Hpez[cfaBneHHe bubnrorexa LIOK
https://m.eds00.ru/8a162d02
nHpopMmanuu'"
TexcToBble TOKYMEHTBI, UX BBO
21 u peHaKTHpOHBaIiIHe B Te;CTOBOMﬂ bubmroreia LIOK
https://m.edsoo.ru/8al62e7e
mporeccope
29 dopmaTHpOBaHUE TEKCTOBBIX Bbu6moreka [JOK
JOKYMEHTOB https://m.edsoo.ru/8al162fe6
23 [Tapametpsl cTpanuipl. Cnucku bubnnoreka [JOK
U TaOJUIIBI https://m.edsoo.ru/8a1632d4
24 BcTaBka HETEKCTOBBIX 0OBEKTOB bubmuoreka [IOK
B TCKCTOBBIC JJOKYMEHTBI https://m.edsoo.ru/8al1632d4
HNHTemnekTyanbHbie
25 BO3MOYKHOCTH COBPEMEHHBIX
cucteM 00pabOTKHU TEKCTOB
%5 | swamdin vt cToxoromae bimorera LIOK
https://m.eds00.ru/8a1635c2
JIOKYMEHTBD»
97 I'paduueckuii pegakrop. bubmuorexa [IOK
PacTpoBble pucyHKH https://m.edso0o.ru/8a163874
08 Omneparuu pe1aKTUPOBAHUS bubnuotexa [JOK
rpaduuecKkux 0ObEKTOB https://m.edso00.ru/8a1639d2
29 BexTopHas rpaguka bubmorexa LIOK

https://m.edso0.ru/8a163h30



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

O00011IeHIE U CUCTEMATHU3ALIIS
3HAHUHU 110 TEME

30 «KomnberoTepHas rpaduka. 1 bubmuorexa [JOK
ITpoBepounas pabora / https://m.edsoo.ru/8a16404e
Bceepoccuiickas npoBepoyHas
pabora
PesepBHbIil ypok. O600ICeHHE 1

31 cUCTEMAaTH3anUs 3HAHUH / 1 bu6nmoreka [IOK
Bcepoccuiickas mpoBepodHas https://m.edsoo.ru/8a164828
pabora

32 [ToaroroBka MyJIbTUMEIUMHBIX 1 bubnunoreka LIOK
[IpPE3EeHTaIHI https://m.edsoo.ru/8a1642c4

o0aBJICHHE HA ClTaid

33 fyZ[I/IOBI/I?;yaJII)HI)IX I[:IHHI)IX 1 bubmorexa [IOK

’ https://m.edso0.ru/8a164472
aQHUMAIIMH U THIIEPCCHIIOK
O0600611eHre U cucTeMaTH3alus

34 3HAHUH 0 TEME 1 bubmuoreka [{OK
«MybTHMETUITHBIC https://m.edsoo.ru/8a164652
MIPEe3SHTAIAI

OBIIEE KOJIMYECTBO YACOB I10 34

ITPOTPAMME



https://m.edsoo.ru/8a16404e
https://m.edsoo.ru/8a164828
https://m.edsoo.ru/8a1642c4
https://m.edsoo.ru/8a164472
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8 KVIACC

KoanuecTBo 4acoB

DJIeKTPOHHBbIE HU(POBHIE

Ne Jara
w/n Tema ypoka Beero Konrpoububie IIpakTHueckue A — o0pa3oBaTe/bHbIC
padoTbI padoThbI pecypcbl
1 Hemno3unnoHHbie U NO3UIIMOHHEIE 1 bub6nmoreka [IOK
CUCTEMBI CUMCIICHUS https://m.edso00.ru/8a1649e0
2 Pa3BepuyTas ¢popma 3anucu 1 bubnnorexa [JOK
quciaa https://m.edsoo.ru/8al64ba2
BOWYHAS CUCTEMA CUHCIICHUS.
3 ipI/I(bMeTI/ILIeCKI/Ie OTepaIuy B 1 Bubmmorexa IOK
. https://m.edsoo.ru/8a164d96
JIBOMYHOU CHCTEME CUHCIICHHS
4 BocemepuuHnas cucrema 1 Bbu6moteka [JOK
CUHCIICHUS https://m.edso0.ru/8a165296
5 [IlectHaguarepuyHas cucreMa 1 bu6nmorexa LIOK
CUUCIICHUS https://m.edsoo.ru/8a16549¢
s | emmtmoe o | 1 Brmmorexa 10K
https://m.edso0.ru/8a16564c
CUHCIICHUS
7 Jlormyeckue BbICKa3bIBAHUS 1 bubmmorexa LTOK
https://m.edsoo.ru/8a1657fa
3 Jlormueckue onepanuu «u», 1 bubnmorexa LIOK
CUITAY, «HE» https://m.edso00.ru/8a165b56
9 Omnpenenenne UCTUHHOCTH 1 bubnuotexa [JOK
COCTaBHOT'O BBICKA3bIBAHUS https://m.edso0.ru/8a165cf0
10 TaOmauIbl HCTUHHOCTH 1
11 Jlorndeckue 31eMEHTHI 1 bubmmorexa LIOK
https://m.edsoo.ru/8a165e94



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
https://m.edsoo.ru/8a165e94

KonrponsHas pabora o Teme

12 «DIeMeHThl MaTeMaTH4YeCKOU Bubmmorexa IOK
https://m.edso00.ru/8a178c38
JIOTUKI»
13 [TonsTHE anropuTMma. Bu6mmoteka [JOK
WcnonauTtenu alropuTMoB https://m.edsoo.ru/8a17949e
14 CgoiictBa asiroput™a. CriocoOsI bubmuorexa [JOK
3aIlUCH aJrOpPUTMa https://m.edso00.ru/8a179606
AaroputMuyeckasi KOHCTPYKIUS
15 «cienoBanuey. JIMHEHHBIN
IITOPUTM
AnropuTMHUYeCcKas KOHCTPYKITUS
16 «BETBJICHUEY: TIOJIHAS U
HernoJHas (OpMbI
17 AJIropuTMUYECKasi KOHCTPYKUHS bubmmoreka [JOK
«TIOBTOPCHUEH https://m.edsoo.ru/8a17998a
18 ®opManbHOE UCIIOJIHEHNE bubmuoteka [IOK
aNropuT™Ma https://m.edso0.ru/8al79aac
Pa3zpaboTka HECTTOXKHBIX
QJIITOPUTMOB C UCIOJIb30BaHUEM bubmmnoreka HOK
19
IIUKJIOB JIJISl YITPABIICHHSI https://m.edso0.ru/8al179lc
(dhopMaIbHBIMU UCTIOTHUTENSIMU
Pa3zpaboTka HECTTOXKHBIX
QJIITOPUTMOB C UCITOJIb30BaHUEM
20 LII/IKJ'IFZ)B U BETBJICHUH IS bubmorexa OK
https://m.edsoo.ru/8al79elc
ympaBiaeHus: GopMaTbHBIMU
HCTIOJTHUTENSIMU
21 BrinonHenue anroputMoB bubmorexa LIOK

https://m.edsoo.ru/8al7a06a



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

O0001IeHYE ¥ cCUCTEMAaTU3 AL

3Ha”HUH 110 TeMe «VIcrnoaHuTenu u

bub6nmmoreka [IOK

22 AJITOPUTMBL. AJITOPUTMUYECKHE https://m.edsoo.ru/8al7al8c
KOHCTPYKIIHI
23 SI3BIK IPOrpaMMHPOBAHHS.
Cucrema nporpaMMHpOBaHUS
24 [Tepemennsie. Oneparop
MIPUCBAaNBAHUS
o5 [TporpamMupoBaHUe THHEHHBIX
AJITOPUTMOB
Pa3paboTka nporpamm,
26 COJIEpIKaIIMX OIepaTop
BETBJICHUS
27 JuanoroBas oTjiajgka nporpamm
28 [uki ¢ ycinoBueM
. bu6morexa [JOK
29 M ¢ mepenerttioit https://m.edsoo.ru/8al7ac4a
30 O6paboTka CHUMBOJIBHBIX JJAHHBIX bubmmorexa [IOK
https://m.edsoo.ru/8al7ad6c
O06o00611eHre U cucTeMaTH3aus
3HAHUM 10 TeMe «SI3BIK
31 IPOrPaMMHUPOBAHUS bubnnorexa [JOK
ITpoBepounas pabota / https://m.edsoo.ru/8al7ae8e
Bcepoccuiickas npoBepouHas
paborta
PesepBHBIit ypok. 06061ueHHe u BuGmorexa [OK
32 CUCTEMaTHU3allMsl 3HaHUN U

YMEHUH 10 Kypcy HHPOPMaTHKU

https://m.edsoo0.ru/8al17b456



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

8 kmacca / Beepoccuiickast
IpoBepoyHasi pabora

AHau3 alropuTMOoB.
OrnpezenieHre BO3MOKHbBIX

33 pe3yabTaToOB pabOTHI AITOpUTMA
IIPU 33JJAHHOM MHO>KECTBE
BXOJTHBIX JJAHHBIX

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

AHau3 alropuTMOoB.

34 Ornpenenenne BO3MOKHBIX

BXOJIHBIX JTAHHBIX, PUBOISIINX K

JAHHOMY pe3yJIbTaTy

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

34



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

9 KJIACC

KoanuecTBo 4acoB

DJIeKTPOHHBbIE HU(POBHIE

Ne Jara
w/n Tema ypoka Beero Konrpoububie IIpakTHueckue A — o0pa3oBaTe/bHbIC
padoTbI padoThbI pecypcbl
1 I'mo6anpnas cetb MuTepuer. IP- 1 bubmuorexa [IOK
azpeca y3ioB. bonbiiie qaHHbIC https://m.edsoo.ru/8a17b578
2 HNudopmanronHas 6€301macHOCTh 1 bubnroreia LIOK
https://m.edsoo.ru/8a17b690
VYyeT nousTus 00
nH()OPMAIMOHHON 0E30MacCHOCTH
3 Hpgl) CI())BI[:HI/II/I KOMILIEKCHBIX 1 bubmorexa LIOK
https://m.edsoo.ru/8al7b7bc
MH(POPMAIIMOHHBIX 0OBEKTOB B
BU/JIE BEO-CTpaHMUII
4 Buasl gesTenbHOCTH B CETH 1 bubnunoreka LIOK
Wurepuer https://m.edsoo.ru/8a17b8e8
OO6navyHble TEXHOIOTHUH.
5 Hcnons3zoBanue onmnaitH-oduca 1 bubmmorexa LOK
https://m.edsoo.ru/8al7bale
JUTS pa3paOOTKU TOKYMEHTOB
O06o00611eHre U cucTeMaTH3aus
3HaHui 1o TeMam «[ mobanpHas
5 ceTb MHTEpHET U cTpareruu 1 bubnnorexa [JOK
0€30I1aCHOT0 ITOBEICHUS B HEN, https://m.edso0.ru/8al17bb36
«Pabota B nH(pOpMaLIMOHHOM
MIPOCTPAHCTBE»
7 Mogaenu u MoaenupoBaHue. 1 bubnmnoreka [JOK

Knaccudukanuu mozaeneit

https://m.edsoo.ru/8al17be06



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
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TaOmuuubBIe MOEITH

bubnunoreka LIOK
https://m.edsoo.ru/8al7c04a

10

11

12

Pa3paboTrka ogHOTAOIUIHON
0a3el qaHHbIX. COCTaBICHHE
3armpocoB K 0a3e JaHHBIX

I'pad. Becoras maTpuna rpada.
JlivHa yTH MEX1y BEepIIUHAMU
rpada. Beraucienne KoiamdecTra
IIyTEN B HAIIPABICHHOM
AIMKIIMYeCKOM Tpade

IepeBo. [Tepebop BapruaHTOB ¢
IIOMOIIIBIO JIepeBa
Maremaruueckoe
MOJEIINPOBAHUE

bubmuoreka [IOK
https://m.edso0.ru/8a17c392

13

14

15

16

Oranbl KOMIIBIOTEPHOTO
MOJIETUPOBAHUS

O00011IeHNE B CHCTEMATH3aIUA
3Hanuii. KontponbHas pabora mo
Teme «MoaenupoBaHue Kak
METOJI [TIO3HAHUD)

Pa3ouenue 3amaun Ha
noa3aaaun. CocTaBlieHUE
AJITOPUTMOB U IIPOTPaMM C
HUCIIOIb30BaHNEM BETBJICHUH,
IINKJIOB 1 BCITIOMOTI'aTCJIbHBIX
aJITOPUTMOB

O,Z[HOMepHLIC MaCCHUBBI

bubnunoreka LIOK
https://m.edso0.ru/8al7c4aa

bubnuoreka [{OK
https://m.edso0.ru/8al17c9c8

bubnmorexa [IOK
https://m.edsoo.ru/8al7cb12

bu6nunorexa LIOK
https://m.edsoo.ru/8al7cc3e



https://m.edsoo.ru/8a17c04a
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

Tumnossie anropuT™Mbl 00pabOTKH

bubnunoreka LIOK

17 MacCHBOB https://m.eds00.ru/8al17cd60
18 CoptupoBka MaccuBa
bub6nmoreka [IOK
19 Obpabora notoka AaibIX https://m.edso0.ru/8al7d01c
O06o001IeH e U cuCTeMaTH3aIus
20 sHanuii. KoHTponkHas padorta 1o bubmmoreka [JOK
Teme «Pa3paboTKa alrOpuTMOB U https://m.edsoo.ru/8al7d1ca
porpamMmm»
21 VYupasnenue. Curnan. OOpaTHas bubmmoreka [JOK
CBSI3b https://m.edso0.ru/8al7d4d6
22 PoGotu3npoBaHHBIE CHCTEMBI bubmroreia LIOK
https://m.eds00.ru/8a17d602
DnekTpoHHbIe Ta0HIbL. THITEI
23 ,[[aHHBII))( B A4YEHKaX 3erKTp0HHOI71 bubmmorexa [IOK
https://m.edso00.ru/8a17d710
TaOJINIBI
24 PenaktupoBanue u bubmmnoreka HOK
bopmaTupoBaHue TaOIUI] https://m.edsoo.ru/8a17d832
Berpoennbie pyHkumu s
o5 ITIOMCKA MAKCUMYyMa, MUHUMYyMa, bubmmnoreka HOK
CYMMBI U CPEITHETO https://m.edso00.ru/8a17d990
apudmeTnyeckoro
TUPOBKA U (pUIbTpAIHsI
26 l([:a(.)IfHBII))(OB BLIHC?;CHHOII:A : bubmorexa HOK
https://m.edso0.ru/8a17db70
JUara3oHe
[Toctpoenue quarpamm u BuGmmorexa LIOK
27 rpauKOB B AIEKTPOHHBIX

Ta0IAIAaxX

https://m.edsoo.ru/8al17e08e



https://m.edsoo.ru/8a17cd60
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

OTtHocuTeNbHAs, a0COMIOTHAS U

bubnunoreka LIOK

28 1
CMeEIIIaHHas aJpecarus https://m.edsoo.ru/8al7e2b4
29 Y CIOBHBIC BHIYUCIICHUS B 1 bubnuorexa [{OK
JIEKTPOHHBIX TAOIHIIAX https://m.edsoo.ru/8al7e6ba
30 O6paboTka 60JIBIIUX HAOOPOB 1 bubmuorexa [JOK
JTaHHBIX https://m.edsoo.ru/8al7e87c
YucnenHoe MOACIMPOBAHUE B Bu6mmoteka [JOK
31 1
AIIEKTPOHHBIX TAOIHIIAX https://m.edsoo.ru/8al7eaca
e
HaHUH 110 TEM JICKTPOHHBI
P https://m.edsoo.ru/8al7ec3c
TaOJIUIIBI»
Poab nadopmanmoHHbIX
TEXHOJIOTUI B Pa3BUTUU bubnnoreka [JOK
33 1
KOHOMHUKHU MHUPA, CTPaHBbI, https://m.edsoo.ru/8al7ed54
peruona
P i .
| e e |
eHere SAt. FTOTOBoe https://m.edsoo.ru/8al7ee6c
MOBTOPEHHE
OBIIEE KOJIMYECTBO YACOB I10 34

ITPOTPAMME



https://m.edsoo.ru/8a17e2b4
https://m.edsoo.ru/8a17e6ba
https://m.edsoo.ru/8a17e87c
https://m.edsoo.ru/8a17eaca
https://m.edsoo.ru/8a17ec3c
https://m.edsoo.ru/8a17ed54
https://m.edsoo.ru/8a17ee6c

MMPOBEPSIEMBIE TPEBOBAHMUSI K PE3YJIbTATAM OCBOEHUS OCHOBHOM
OBPA3OBATEJIbHOM ITPOT'PAMMBI

7 KJIACC

Kon

1

11

1.2

NpoBepPsIeMOro
pe3yjabTarta

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTAThI 0CBOEHHS] OCHOBHOIM
o0pa3oBaTe/IbHOI NPOrpPaMMbI OCHOBHOTO 00111er0 00pa30BaHUs

[To Teme «{udpoBas rpaMOTHOCTHY

[losicHaTh Ha mTpHMEpax CMBICI HOHATHH  «HMHGPOPMAIH»,
«uH(pOpPMAIIMOHHBI  mpouecc»,  «obpaboTrka  mHpOpMaIUNY,
«XpaHeHue HHPOPMAIMNY, «Ieperada HHHOPMALIUIDY

[IpuBoANTH, TPUMEpPHI COBPEMEHHBIX YCTPOWCTB XpaHEHUS U
nepenadud  MHQOpMAIMM, CpPaBHHBAaTh HMX  KOJHYECTBEHHBIC

XApPaKTCPUCTHKU

1.3

14

[TonmydyaTs W UCHOJB30BaTh HMHMOPMALMIO O XapaKTePUCTHKAX
IIEPCOHAIBHOIO  KOMIIBIOTEPA M €ro  OCHOBHBIX  JJIEMEHTax
(mpoueccop, omepaTUBHAs MaMATh, JOJITOBPEMEHHAas MaMsATh,
yCTpOHCTBa BBOJIa-BbIBOJIA)

CoOTHOCUTB XapaKTEPUCTUKH KOMIIBIOTEPA C 33Ja4aMH, PEIIAEMBbIMU

C €ro IIoMoIbrO

1.5

1.6

OpueHTHpOBaThCS B HEPAPXUUECKON CTPYKTYype (aillioBOi cucTeMbI
(3anuchIBaTh MoJiHOE MM (haitna (kaTayora), myTh K (ailny (karajiory)
[0 MMEIOIIEMYyCsl ONUCaHUIO0 (ailyIoBOM CTPYKTYpbl HEKOTOPOTO

UH(POPMALIMOHHOTO HOCUTEIIS)

PaGotaths ¢ (aiiioBoil cuUCTEMOIl NepCOHATBHOIO KOMIIBIOTEpA C
HCIIOJIb30BaHHEM rpaguyeckoro uHTepdeiica: CO03/1aBaTh
(komMpoBaTh, IE€peMellaTh, I[EPEUMEHOBBIBATh, YAAIATH U
apXuBHUpOBaTh (halibl M KaTajord, HCIOJIb30BaTh AHTHUBUPYCHYIO

IIporpaMmy)

1.7

Uckate unpopManuio B MHTepHeTe (B TOM 4YHCIE TO KIIOYEBBIM
CJIOBaM, TI0 U300paKECHHIO), KPUTHUIECKH OTHOCUTHCS K HAMJIEHHON

nH(popMaIuK, OCO3HAaBaTh OMACHOCTh ISl JUMYHOCTH M OOIIecTBa




1.8
1.9

1.10

1.11

pacrpoCcTpaHeHHs BpPEAOHOCHOW uWH(pOpMalMM, B TOM 4YHCIE
SKCTPEMHUCTCKOTO M TEPPOPUCTUUYECKOTO XapaKTEPa

[TonnMate CTPYKTYpy apecoB BeO-pecypcoB

Hcnonb30BaTh COBPEMEHHBIE CEPBUCHI MHTEPHET-KOMMYHUKALINI
Cobumonate TpeboBaHusl 0€30MacHOW HSKCIUTyaTallMd TEXHUYECKUX
cpeacTB WMHGOPMAIMOHHBIX ¥ KOMMYHHMKALIMOHHBIX TEXHOJOTHH,
coOiroaaTh CETeBOM JTHUKET, 0a30Bble HOPMBI HH(YOPMAIIOHHOM
ATHUKH U TIpaBa MpH paboTe ¢ MPHIOKEHUSIMU Ha JIFOOBIX yCTPOHCTBAx
u B lnTepHeTe, BoIOMpATh O€30MacHbIe CTPATETUH MOBEJCHHS B CETU
[TpuMeHsTh METOABI MPOQPHIAKTUKN HEraTUBHOTO BIUSHUS CPENICTB
MH(OPMALIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTHI Ha 370pOBbE

II0JIB30BAaTCIA

[To Teme «TeopeTnueckne OCHOBBI MHPOPMATHKI

2.1

2.2

2.3

KoaupoBaTe 1 1ekoqupoBaTh COOOIIEHUS MO 3aJaHHBIM MpaBUiIaMm,
JIEeMOHCTPUPOBATh MOHMMAHUE OCHOBHBIX IPUHIMIIOB KOAUPOBAHUS
MH(pOpMaLMU pa3IMYHON IPUPOIbI (TEKCTOBOM, TpaduecKoi, ayino-
CpaBHMBaTh JUIMHBI COOOILEHHH, 3alMCaHHBIX B  Pa3IMYHBIX
andasuTax, ONEpUPOBaTh EAUHUIIAMH HU3MEPEHUSI HHPOPMAIIIOHHOTO

00bEMa u CKOPOCTH I€peaain JaHHbIX

OI_IeHI/IBaTB U CpaBHUBATH PpPasMCpbl TCKCTOBLIX, I‘pa(bI/I‘leCKI/IX,

3BYKOBBIX (paiisioB U BUIe0]ailioB

[To reme «MHpOpMaLIIOHHBIE TEXHOIOTHUI

3.1

IIpencraBnsate  pe3ynapTarbl  CBOEW  JEATEIBHOCTA B BHJE
CTPYKTYPHUPOBAHHBIX WJUTIOCTPUPOBAHHBIX JIOKYMEHTOB,

MYJIbTUMEIUNHBIX IPE3CHTALUN

8 KUIACC

Kon
NMpoBePSIEMOr0
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOEHHSI OCHOBHOM
00pa3oBaTeJIbLHON MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHUs

1

ITo Teme «Teopernueckre 0CHOBBI HH()OPMATHKI




1.1

1.2

1.3

[losicHaTh Ha mpuMepax pa3auyusi MEXAy NO3ULUOHHBIMU U
HEMO3UIIMOHHBIMH CHCTEMAMM CUUCIICHUS

3anuchiBaTh U CpaBHUBATH 1ienbie yncaa ot 0 1o 1024 B pa3nuyHbIX
MO3UITMOHHBIX CHCTeMaxX CYHCIeHUs (C ocHoBaHusMH 2, 8, 16),
BBITIOJIHSTH apU(PMETHICCKHE OTICPAIIMH HAJl HUMHU

PackpplBaTh CMBICTT TIOHSATHUH  «BBICKAa3bIBAHUE», «JIOTHYECKAS

onepanus», «JIOTHYCCKOC BbIPAKCHHUCH

1.4

3anuckeBaTh JIOTHYCCKHUEC BbIPpAXKCHUSA C HCIIOJIB30BaHHUECM
JAU3BIOHKIIMKY, KOHBIOHKIIUHW W OTpHULAaHHA, OIIPCACIIATH HCTUHHOCTD
JJOTHYCCKHUX BBIpB,)KGHHfI, €CJIM HM3BCCTHBI 3HAYCHUA HNCTUHHOCTHU
BXOJAIIHUX B HCTO IMECPEMCHHBIX, CTPOHUTDH Ta6J'II/II_U>I HUCTHUHHOCTH OJIsA

JIOTUYECKUX BBIPAKCHUIN

2.1

2.2

ITo Teme «AIrOpUTMBI M IPOIPAMMUPOBAHKE)

PackppiBaThb  CMBICI  TNOHATUH  «UCIIOJHUTEIbY», «AITOPUTMY,
«IporpamMmay, TOHUMAas Pa3HUIy MEXAy YIOTpeOJICHHEM JTHX
TEPMUHOB B OOBIJICHHOM pedn U B HH(OpMATHKe

OnuceIBaTh aJIrOPUTM pEIIEHUS 33Ja4M pa3IMYHBIMHU CIIOCOOaMH, B

TOM 4YHUCJIC B BUAC 0JI0K-CXEMBI

2.3

COCTaBJ'ISITI), BBITIOJIHATE BPYUYHYIO WM Ha KOMIIBIOTEPE HECCIIOKHBIC
AJITOPUTMBI C UCITOJIB30BAHUCM BETBJICHUH U HUKIIOB JJI YIIPABJICHUS

HUCIIOJIHUTCIISIMU

2.4

Hcmonp30BaTh KOHCTAaHTHI U NEPEMECHHBIC PA3JIMYHBIX THIIOB
(‘H/ICJ'IOBBIX, JJOTHUYCCKHUX, CI/IMBOJ'IBHBIX), a TaKXE COJACpIKalIneC HUX

BBIPAKEHMSI, HCIIOIB30BaTh OIEPaTOp NPUCBAUBAHMS

2.5

Hcnonb3oBath mpu pa3pabOTKe MPOrpaMM JIOTHYECKHE 3HAYCHHS,

onepanru U BbIPpAKCHUA C HUMU

2.6

AHaJ'II/ISI/IPOBaTI) NpEAJIOKECHHBIC  aJITOPUTMBI, B TOM  YHUCIIC
OnpeaAcCiIsAiTb, KAaKUC PE3yJIbTaTbl BO3MOKHBI IIpU  3aJaHHOM

MHOXECTBE UCXOIHBIX 3HAUEeHUH

2.7

Co3maBaTh W OTJQXHWBaTh MPOTPAMMBI Ha OJHOM U3 SI3BIKOB
nporpammupoBanus (Python, C++, ITackans, Java, C#, IlIkonbHbIii
AnropuTMUUYecKHil SI3BIK), peaqu3ylomue HECI0KHBIC aJTOPUTMBI
00pabOTKM YHCIIOBBIX JaHHBIX C UCIOJIB30BAHUEM IIHMKJIOB U

BETBJICHUI1, B TOM YHCIIE PEATU3YIOLIIe TPOBEPKY AEITUMOCTH OJHOTO




LEJOr0 Yucjiaa Ha Jpyroe, MNPOBEPKY HATYpPaJbHOIO YHUCIA Ha

MIPOCTOTY, BbIJENIEHUS (P U3 HATYPAIBLHOTO YUCIIA

9 KJIACCA

Kon
MpPOBEPAEMOro
pe3yJjbTara

HpOBepﬂeMbIe NpeaAMETHBIC PE3YJIbTATHI OCBOCHUA OCHOBHOM
06pa30BaTeJ’IbHOI7I nmporpaMmbl OCHOBHOI'O oﬁmero OﬁpaSOBaHI/IH

1

[To teme «IludpoBas rpaMOTHOCTHY

11

Hcnonp30BaTh COBpEMEHHBIE HWHTEPHET-CEPBUCHI (B TOM 4HCIIE
KOMMYHUKAIITMOHHBIE CEPBUCHI, OOJAYHBbIC XPaHWJIMINA JaHHBIX,
OHJIAHH-TIPOTpaMMBbl (TEKCTOBBIE U TpadUUYeCKUE PeJaKTOPhI, CPEIbI

pa3paboTKM) B yueOHOM U MOBCEITHEBHOM JIEATETLHOCTH

1.2

[IpuBOoANT,  TPUMEpPHI  HCIOJB30BAaHHUS  TeOMH(POPMAIIMOHHBIX
CEpBUCOB, CEPBUCOB TOCYJAPCTBEHHBIX YCIYr, 00pa3oBaTelIbHbIX

cepBucoB uTepHeTa B yueOHOM 1 TOBCETHEBHOM IEATEIILHOCTH

1.3

1.4

Hcnonp30BaTh pa3iuyHbIE CPENCTBAa 3aIIUTHl OT BPEIOHOCHOIO
MIPOrpaMMHOTIO obecrnieueHus, 3aIlIUIIATh MEPCOHAIIbHYIO
nHpOpMaIMIO OT HECAHKIIMOHMPOBAHHOTO JOCTylla U  €ro
MOCNEACTBHUM (pa3riaiieHus, MOAMEHbI, YTPaThl JaHHBIX) C YYETOM
OCHOBHBIX  TEXHOJIOTHYECKHX U  COIUAIbHO-TICUXOJOTUYECKUX
ACTMEeKTOB HCMOIb30BaHUs ceTh VHTepHeT (ceTeBas aHOHHUMHOCTD,
u(ppoBOH Clell, ayTEHTUYHOCTh CYOBEKTOB U PECYPCOB, OMACHOCTh

BPEIOHOCHOTO KO/J1a)

Pacrio3HaBaTh MOMNBITKM M MPEIyNpexXaaTbh BOBIEUYEHHE cedsl U
OKpYXaloIINX B JECTPYKTHBHbIE U KPUMHHAJIbHBIE (POPMBI CETEBOI

AKTUBHOCTH (B TOM 4YHCIIe KHOEpOYIITHHT, (PUITHHT)

ITo Teme «TeopeTnueckre OCHOBbI HHPOPMATUKI»

2.1

PaCKpBIBaTB CMBICIT  TOHSITHIA «MOACIb», «MOACIUPOBAHUC),
ONpeCACIIAATb BHU/BL MOI[GJIGIZ, OLICHUBATh aACKBATHOCTb MOJICIIN

MOJIETTUPYEMOMY OOBEKTY U LENISIM MOJAECTUPOBAHUS

2.2

Hcnonp3oBath rpadgpl M JepeBbs I MOJCIMPOBAHHUS CUCTEM

CETEBOM U UEPAPXUYECKON CTPYKTYPbI, HAXOAUTh KpaTYaMIINiA ITyTh B

rpace

ITo TemMe « AJITOPUTMBI U TPOTPAMMHUPOBAHUE)




3.1

3.2

Pa3ouBaTh 3ala4yU Ha moJ3agavuu, COCTABJISATh, BBIIIOJHATL BPYUHYIO U
Ha KOMIIBKOTEPEC HECIOXHBIC aJI'OPUTMBI C HCIIOJB30BaHUEM
BGTBJIGHHIZ, OUKJIOB HW  BCIIOMOraTCJIbHbBIX  aJITOPUTMOB  JJIA

yhpaBJICHUA UCIIOJIHUTEIISIMU

CocTaBisiTh M OTJIAKUBATh MPOrPAMMBI, PEAU3YIOLIUE THIIOBHIE
QITOPUTMBI  OOpAaOOTKM YHCIIOBBIX IOCJIEIOBATENBHOCTEH  WIIH
OJIHOMEpPHBIX  YHCIIOBBIX  MAacCHMBOB  (MOMCK  MAaKCHMYMOB,
MUHHMYMOB, CYMMbI HJIM KOJIMYECTBA JJIEMEHTOB C 3aJaHHBIMU
CBOIMCTBaMH) Ha OJIHOM U3 I36IKOB Iporpammuposanus (Python, C++,

[Tackans, Java, C#, ILIkonpHBINH ANTOPUTMHUECKUI S3BIK)

[To Teme «MHPOPMAITOHHBIC TEXHOJIOTHI)

4.1

4.2

4.3

BreiOupats croco® TpeaCcTaBICHHUS ITaHHBIX B COOTBETCTBHU C
MOCTaBJICHHOM 3aja4yeil (TabiauIbl, CXeMbl, TPapUKH, JTHArpaMMBbI) C
UCIIOJIb30BAHUEM  COOTBETCTBYIONIMX  IMPOTPAMMHBIX  CPEICTB

00pabOTKH JaHHBIX

Hcnonp30BaTh 3J€KTPOHHBIE TaOMUIBI A 00pabOTKH, aHAIW3a U
BU3yaJIM3allUM YHUCIOBBIX JAaHHBIX, B TOM YHCIIE C BBIAEICHUEM
JIyara3oHa TaOJUIBl W yHOpSAIOYMBAaHUEM (COPTUPOBKOM) €ro

9JICMCHTOB

Co3naBaTh W NPUMEHATH B AJIEKTPOHHBIX Tabiuuax (GopMyisl JUis
pacu€ToB C HCIOJb30BAHMEM BCTPOCHHBIX apU(PMETHUYECKHX
¢byHKuMH (CyMMHpOBaHME W TMOJCYET 3HAYEHUH, OTBEYAIOLIMX
3aJJaHHOMY  YCJOBMIO, CpelHee  apu(dMeruyeckoe,  MOMCK
MaKkCUMaJbHOTO W  MHUHHMAJIbHOTO 3HA4eHUs), aOCOJIIOTHOM,

OTHOCHUTEJILHOM, CMEIIIAHHOW aJipecariii

4.4

Hcnoap3oBaTh 3JIEKTPOHHBIE TaOIUIIBI TS YUCIIEHHOTO
MOJEIIUPOBAHUSA B TMPOCTBIX 3aJadaX M3 pPa3HbIX MPEIMETHBIX

oOacren




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

7 KUIIACC

Kon

HpOBepﬂeMblﬁ IJIEMEHT COACPKaHUA

11

udposast rpaMOTHOCTH

KomMmmbrotep — yHUBEpCcaabHOE BBIUMCIUTEILHOE YCTPOUCTBO, padoTarolee mno
nporpamme. THUIBI KOMITBIOTEPOB: MEPCOHAIBbHBIE KOMITBIOTEPHI, BCTPOCHHBIE
KOMITBIOTEPBI, CYNEPKOMIbIOTEpbl. MoOunbHble ycTpolicTBa. TexHuka

0€30MacHOCTH U MpaBuiia paboThHl Ha KOMIIBIOTEPE

1.2

1.3

OcHOBHBIE KOMIIOHEHTBHI KOMIIbIOTEpAa W UX HazHauenue. [Ipomeccop.
OnepatuBHass M JOJTOBpPEMEHHas IaMATb. YCTPOMCTBAa BBOJA M BBIBOJA.
CeHCOpHBII1 BBOJI, TaTYNKN MOOMIIBHBIX YCTPOMCTB, CPeNICTBA OMOMETPHUIECKOI

aYTeHTI/I(bI/IKaI_II/II/I

Hctopus pa3BUTHSI KOMIIBIOTEPOB U MporpaMMHOro obecneuenus. Ilokonenus
KOMITIBIOTCPOB. COBpeMeHHBIC TCHACHIINHN Pa3sBUTHA KOMITBIOTCPOB.
Cynepxomnsrorepsl. [TapannensHblie Berancienus. [lepcoHanpHbli KOMIIBIOTED.
[Ipoueccop M ero xapakTepUCTHUKU (TaKkToBash YacTOTa, pa3psAHOCTH).
OneparuBHas namaTh. JJonroBpeMeHHas maMaTh. Y CTpOiiCTBa BBOJA U BBIBOJA.
OO0BbEM XpaHUMBIX JJaHHBIX (OrepaTUBHAs MaMAITh KOMIBIOTEPA, KECTKUN AUCK
U TBEPJOTENbHbIM HAKOMUTENb, OCTOSHHAS MaMsTh cMapT(oHa) U CKOPOCTh

A0CTyIIa IJIA pa3sjiInYHbIX BUAOB HOCHUTENCH

14

[MporpammHOe oOecreyeHne KOMIbIOTEpa. [IpUKIaAHOE MPOrPaMMHOE
obecnieuenne.  CuctemMHoe  mporpamMMHoe — oOecnedeHune.  CHUCTEMBI
nporpammupoBanus. [IpaBoBas oxpaHa MmporpaMM M JaHHBIX. becratHeie n

yCcIoBHO-0ectiaTHbIe mporpaMmMbl. CBOOOIHOE MPOTPaMMHOE 00ECTICUCHHE

1.5

@aitnel 1 nmanku (karajoru). Tumsl daitnos. ColicTBa ¢ailioB. XapakTepHble
pasmepsl (HailIoB pazIMUHBIX TUIMOB (CTPAHMIIA TEKCTA, HJIEKTPOHHAS KHUTA,

¢dotorpadus, 3anuch NECHU, BUCOKIIUII, TOJTHOMETPAXKHBIN (PUITEM)

1.6

[Ipunnuner moctpoeHus ¢ainoBsix cucrteM. [lomHoe wms daitna (mamkw,

karanora). [TyTe k ¢ainy (manke, karanory)

1.7

daiinoBelii MeHeKep. PaboTa ¢ daiinamu u mankamu (Katajaoramu): Co3iaHue,
KOIIMPOBaHUE, TMepeMeleHUe, IEpEeUMEHOBaHNE U ynaneHue (ailyioB M Mamnok

(xaranoroB). [Touck (aitnoB cpeacTBaMu ONeparmOHHON CHCTEMBI




1.8

ApxuBanus 1aHHBIX. Vcrionb3oBaHKue porpaMM-apXuBaTopoB

1.9

1.10

KommnsrorepHbie BUPYCBI U APYTHE BPELOHOCHBIE IIporpaMmsl. IIporpammer s

3allIUTBI OT BUPYCOB

O0benHEeHNE KOMIIBIOTEPOB B ceTh. CeTh HTEepHET. BeO-cTpanuiia, BeO-cairT.
Crpykrypa anpecoB BeO-pecypcoB. bpaysep. IlouckoBsie cuctemsl. I[lomck
uH(pOpMaLlUK IO KIIOYEBBIM CJIOBaM M O H300pakeHuto. JloCTOBEpHOCTD

uHpopManuy, norydeHHol u3 Murepuera

1.11

CoBpeMeHHbIE CEpBUCH UHTEPHET-KOMMYHHUKAUI

1.12

CerteBoii 5THKET, 0a30BBIC HOPMBI HH()OPMAIIMOHHOM STHKH U TIpaBa Mpu padboTe

B CCTHU I/IHTepHeT. CTpaTeFI/II/I 0€e30I1aCHOTIO IIOBCACHHUA B I/IHTepHeTe

Teopernueckue 0OCHOBBI HH(OPMATHKH

2.1

2.2

2.3

Wudopmanmss — OAHO W3 OCHOBHBIX IIOHATUH COBPEMEHHOW HAyKH.
WNHudopmanus Kak cBeACHHUs, IPeAHA3HAYEHHBIE JJIs1 BOCIPUATHUS YEIOBEKOM, U
uHbopManMs Kak  JaHHBIe, KOTOpble MOTryT OBITb  00paboTaHbI

ABTOMAaTU3UPOBAHHON CUCTEMOM

JIMCKPETHOCTh JJaHHBIX. BO3MOXXHOCTH ONucCaHMs HEMPEPHIBHBIX OOBEKTOB U
MIPOLIECCOB C MOMOIIBIO TUCKPETHBIX JaHHBIX. IHpopMamonHbie mporeccsl —

IIPOLECChI, CBA3aHHBIC C XPaHCHUCM, HpeO6p830BaHI/ICM u nepenaqeﬁ JaHHBIX

CumBoin. Andasut. MomHocTh andasura. PasHooOpasue s13bIK0B U andaBUTOB.
EcrectBennble 1 QopmanbHble S3bIKH. AJ(aBUT TEKCTOB HA PYCCKOM S3bIKE.
JiBonunbIil andasut. KonmnuecTBo BCEBO3MOXKHBIX CIIOB (KOJIOBBIX KOMOMHAIIMIA)
(¢ukcupoBaHHOW HaIUHBI B JaBoM4yHOM andasurte. IIpeobpazoBanue moOOro
andasuTa K 1BOMYHOMY. KomnuecTBO pa3iMyHbIX CI0B (PMKCUPOBAHHOMN JITMHBI

B ajipaBUTE OMPEECIEHHON MOIITHOCTH

2.4

KomupoBanue cumBOIOB OJHOTO ajdaBUTa C TIOMOIIBIO KOJOBHIX CJIOB B

npyrom andasurte, KoJ0Bas TaOIUIA, TEKOIUPOBAHUE

2.5

2.6

JBonunblii kon. IIpeacTaBiieHHEe OaHHBIX B KOMIBIOTEPE KaK TEKCTOB B
JBOMYHOM ali(haBuUTe

NudopmannonHsiii 005EM TaHHBIX. BUT — MUHHMaTbHAS €AMHHIIA KOTUYECTBA

nH(popMaluy — TBOMYHBIN pa3psa. baiit, kuino6aiiT, MerabaiT, rurabanT

2.7

CkopocTh Tepefauyd JaHHBIX. EJIWHUIBI CKOPOCTH Tepefadyd JTaHHBIX.

Hckaxenue nHdopMaum npu nepeaaye

2.8

Konuposanue tekcroB. PaBHoMepHbIil koa. HepaBHoMepHBIi koa. Koguposka

ASCIIl. Bocemubutasie komupoBku. [lonstue o xomupoBkax UNICODE.




JlekoaupoBaHue  COOOINEHHH €  HCIOJNb30BAHMEM  PaBHOMEPHOTO U

HepaBHOMepHOro koaa. UndopmannonHsiii 00bEM TeKkcTa

OO0miee mpexacraBieHUuE O HUPPOBOM IMPEACTABICHUH ayIHOBU3YAIbHBIX U

2.9 IpYyTUX HENpepbIBHBIX AaHHbIX. KonumpoBanue unBera. LlBeToBbie Mojmenu.
Mopens RGB. I'my6una xoguposanwus. [lanurpa
PactpoBoe m BekTOpHOE TpeacTaBieHue u300paxeHuid. Ilukcenb. OneHka
2.10 nHPOPMAIMOHHOTO 00BbEMAa  TpaHUUECKUX JaHHBIX JUII  pacTPOBOTO
n300pakeHUS
KoaupoBanue 3Byka. Pa3psaHocTs u yactota nuckperusanuu. KomudecTtBo
211 kaHaioB 3anuch. OIIEHKa KOJIMYECTBEHHBIX IMapaMeTpPOB, CBSI3aHHBIX C
MIpPE/ICTaBJICHUEM U XpaHEHUEM 3BYKOBBIX (hailioB
3 HNudopManimoHHbIE TEXHOJIOTHH
o TexkcToBble JOKYMEHTHI M HMX CTPYKTYpPHBIE AJIEMEHTHI (CTpaHMIa, ad3aill,
' CTpOKa, CIIOBO, CUMBOJI)
39 TexkcToBBIE TpoLleCCOp — MHCTPYMEHT CO3JaHUs, pPEJaKTUPOBaHUS U
' dbopmaTtupoBanus TekcToB. [IpaBuna nHabopa Tekcra
PenaktupoBanue Ttekcra. CBoiictBa cumBoioB. [Hpudt. Tunel mpudros
33 (pyOnensle, ¢ 3aceykamM, MOHOIIMpHHHBIE). IlomyxupHOE M KypcHBHOE
' Haueptanue. CBoicTBa a03aleB: TpaHUIBI, a03aI[HBIM OTCTYN, HMHTEPBA,
BbIpaBHUBaHUE. CTHIIeBOE (hOpMaTUPOBAHUE
34 CrtpykTypupoBaHue HHGOpMAIMM C TOMOUIbIO CHHCKOB M  TaOJuL.
' MHuoroypoBHeBble ciicku. JJoOaBneHne Tabnuil B TEKCTOBBIE JOKYMEHTBI
35 BceraBka n300pakeHHil B TEKCTOBbIE JOKYMEHThl. OOTekaHue M300pakeHuiu
' TEKCTOM. BKitoueHue B TEKCTOBBIM JOKYMEHT Juarpamm U Gopmys
36 [Tapametpsl cTpaHuibl, Hymepamnus cTpaHull. JloOaBieHune B JIOKyMEHT
' KOJIOHTUTYJIOB, CCBUIOK
IIposepka mpasonucanus. PaccranoBka nepeHocoB. ['010COBOM BBOI TEKCTA.
3.7 Onruyeckoe pacno3HaBaHue TEKCTA. KomnberoTepHsbrit TIEPEBOI.
Hcnonb3oBanue cepBucoB cetu MHTepHET a1 00paboTKH TeKkcTa
38 3HaKOMCTBO € TpaUuUecKUMH peAakTopaMu. PacTpoBble  pHCYHKH.
' Hcnonbp3oBanue rpadpuyeckux MPUMUTHBOB
39 Onepanuu peIakTUPOBaHHS TpapUUeCKUX OOBEKTOB, B TOM YHCIE ITUPPOBBIX

¢dotorpadmii: n3MeHeHHe pa3Mepa, oOpe3ka, MOBOPOT, OTpakeHHe, pabora ¢




3.10

3.11

obnacTsiMu  (BbIZIETIEHHE, KOMHMPOBAHHE, 3aJMBKA IIBETOM), KOPPEKIMS IIBETa,
SIPKOCTH ¥ KOHTPACTHOCTH

Bextopnas rpaduka. Co3maHue BEKTOPHBIX PHUCYHKOB BCTPOSHHBIMU
CPEICTBAaMHU TEKCTOBOI'O IpOLECCOopa WIN APYTHX Iporpamm (MpUIIOKEHH).
JloGaBieHre BEKTOPHBIX PUCYHKOB B JIOKYMEHTHI

[ToaroroBka MynabTUMEIUHHBIX TIpe3eHTanmid. Cnaia. JloOaBieHue Ha claij

TeKcTa ¥ n300pakeHnii. PaboTa ¢ HECKOBKUMU CllaliiaMu

3.12

8 KJIACC

Kox

JloGaBieHue Ha cliaii] ayJMOBH3yalbHBIX TaHHBIX. AHUMaIWs. [ unepcchiiku

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUSA

1

11

1.2

13

Teoperuueckrue 0CHOBbI UHPOPMATUKHI

Heno3uumoHHble ¥ MO3UIMOHHBIE CUCTEMBI cunciieHus. AsdaBut. OCHOBaHHUE.
Pa3Bépuyras (opma 3anucu uncina. IlepeBog B AECATHUHYIO CUCTEMY YHCEl,

3alMMCAHHBIX B APYTUX CUCTCMAX CHHUCIICHUA
Pumckas cuctemMa CUHCIICHUS

JlBonuHas cucrema cumcienus. [lepeBon mensix yucen B npenenax or 0 go
1024 B n1BOMUYHYIO cUCTEMY cuHclieHus. BocbMepuuHas cuctema CUMCIeHHUS.
IlepeBon umcen M3 BOCBMEPUYHOW CHCTEMBbl B JBOMYHYI0 MU JIECATUYHYIO
cucrembl u oOpatHo. IlllectHaauarepuynas cuctema cuucieHus. IlepeBoj
4lucesl W3 IIECTHAALATEPUYHON CHCTEMBI B JBOMYHYIO, BOCBMEPUUHYIO HU

ACCATUYIHYIO CUCTEMBI U O6paTHO

14

ApudmeTrrueckue onepanuy B IBOUYHON CUCTEME CUUCTICHUS

1.5

Jlornueckue  BbICKa3blBaHMA. Jlormdyeckue 3HAUYEHUS  BBICKA3bIBAaHHIA.
DneMeHTapHbIE M COCTAaBHBIC BBICKA3bIBaHWA. JIOTHYECKHE OINepanuu: «m»
(KOHBIOHKIIUS, JIOTHYECKOE YMHOXKEHHUE), «HIN» (AM3BIOHKIHUSA, JOTHYECKOE
CIIO)KEHHE), «He» (Jlormueckoe oTpunanue). [Ipumopurer normueckux
onepauuii. OmnpeneneHre HCTUHHOCTH COCTaBHOTO BBICKAa3bIBaHUS IPU
HU3BCCTHBIX 3HAUCHUAX MHNCTHUHHOCTH BXOIANIUX B HETO J3JIEMCHTAPHBIX

BbICKa3bIBAaHUN

1.6

Jlormyeckue BblpakeHus. llpaBuna 3anucu  JIOTUYECKUX — BBIPAKEHUM.

[TocTpoenne TabIuI HICTUHHOCTH JIOTHYECKUX BhIPAYKEHHIMA

1.7

Jlormdeckune 3jaeMeHThl. 3HAKOMCTBO C JIOTHUYECKUMH OCHOBaMH KOMIIBIOTEPA




ANTOpUTMBI U IPOTPAMMHUPOBAHUE

2.1

2.2

[lonstue anropurMa. VcnoiaHWTEnu aaropuTMOB. AJITOPUTM Kak ILJIaH
YIIpaBJICHUSA UCIIOJIHUTEIIEM

CgoiictBa anroput™a. CriocoObI 3aMmucH aropuT™Ma (CIOBECHBIHN, B BUE OJIOK-

CXEMBI, [IPOrpaMma)

2.3

2.4

2.5

2.6

2.7

2.8

AnroputMuueckre KoHCTpykumu. KoHcTpykuusa «ciienoBanue». JInHeWHbIN
anroput™M. OrpaHUYEHHOCTh JIMHEHHBIX QJITOPUTMOB: HEBO3MOXHOCTb
MPEyCMOTPETh 3aBUCUMOCTD IOCJIEA0BATEIBHOCTH BBINOJIHIEMBIX JAEHCTBUI

OT UCXOAHBIX AAaHHBIX

KOHCTI)YKI_II/ISI «BCTBJICHUC) . IIOJIHAsA M HCIIOJIHAaA (I)OpMBI. Breimonnenue u
HCBBIITOJIHCHHUEC YCIIOBHA (I/ICTI/IHHOCTB " JJOXXHOCTbB BI)ICKaSI:IBaHI/ISI). HpOCTI)IC

" COCTABHBIC YCJIOBUA

KOHCTPYKIII/ISI «IIOBTOPCHUC): HHKJIbI C 3aJJaHHBIM YHCJIOM HOBTOpCHHﬁ, C

YCJIOBHUECM BBIITIOJIHCHU, C HepeMeHHOﬁ OHUKJIIa

Pazpabotka mis ¢GopMaTbHOTO HMCIOJHHUTENS AJITOPUTMA, MPUBOIAIICTO K
TpeOyeMoMy pe3yiIbTaTy NpPH KOHKPETHBIX MCXOJHBIX JaHHBIX. Pa3paboTka
HECJIO)KHBIX QJITOPUTMOB C MCIHOJIb30BAHUEM LHKJIOB M BETBIECHUU IS
yrpaBieHus: (OpPMaIbHBIMUA UCIOJHHUTEISIMH. BBIOTHEHHE alrOpUTMOB
BPYUYHYIO U Ha KoMIbloTepe. CHHTaKCHUYECKUeE U JOTrHueckue omuoKu. OTKa3bl
SI3pik  mporpammupoBanus  (Python, C++, Java, C#, IlIkosbHbIi
Anroputmuyeckuii f3pik). CucreMa NporpaMMHpPOBaHUS: PEJaKTOpP TEKCTa
MporpamMm, TPAHCIATOP, OTJIAAUYUK

[lepemennas: Tum, ums, 3HaueHue. llenble, BEIIECTBEHHBIE M CUMBOJIBHBIC

NepeMeHHbIE

2.9

2.10

Oneparop npucBauBaHus. ApUPMETHUECKHE BBIPAXKEHHUS U MOPAIOK HX
BbluKciaeHus. Onepanyy ¢ LENBIMH 4YHUCIAMH: IEJIOYMCICHHOE JIEJIEHUE,

OCTaTOK OT ACIICHHUA. HpOBepKa ACIIMMOCTHU OJHOI'O ICJIOr0 YUCjia Ha APYTroc

BerBnenus. CocraBHble yCIOBHS (3allUCh JIOTMYECKHUX BBIPAKCHUHA Ha
U3y4aeMoM s3bIK€ IporpamMmupoBaHus). HaxoxxneHune MHUHUMyMa U
MakCUMyMma H3 JBYX, TpE€X M 4YeTbIpéX uyucen. PelleHue KBaagpaTHOro

YpPaBHCHU A, UMCIOIICTO BECIICCTBCHHBIC KOPHU

2.11

JluamoroBasi oOTJiajJKa MPOrpaMM: TMOMIArOBOE BBIMOJIHEHUE, IPOCMOTP

3HAUEHUH BEIIMYUH, OTJIAJJOYHBINA BBIBOJI, BELIOOP TOUKH OCTAHOBA




2.12

2.13

[ukn c ycnoBueMm. Anroput™m EBkimaa Uit HaxOoxXIEHHUS HaMOOJBIIEro
o0111ero AeauTens AByX HaTypalbHbIX yicenl. Pa3OueHue 3anucu HaTypaabHOTO
4Kclia B MO3UIIMOHHON CHCTEME C OCHOBAaHUEM, MEHBIIMM WM paBHbIM 10, Ha

OTJIeTIbHBIE ITUPPBI

LII/IKJ'I C HCpCMCHHOﬁ. AHFOpI/ITMI)I IMPOBEPKU ACTITUMOCTH OAHOT'O LEJIOro 4Ynuciiia

Ha Jpyroe, MPOBEPKU HATYPaIbLHOTO YKCIIA HA IPOCTOTY

2.14

O06paboTka CHUMBOJIbHBIX JaHHBIX. CHMBOJBHBIE (CTPOKOBBIC) MEpPEMEHHBIC.
ITocumBonbHas 0OpaboTka cTpok. [1o1c4€T yacTOThl MOSABIEHUS CHUMBOJA B

cTpoke. BerpoeHHbie hyHKIUU 171t 00pabOTKU CTPOK

2.15

9 KJIACC

Kona

Omnpenenenre BO3MOXHBIX PE3yJIbTaTOB pabOThl aJropuTMa HpHU 3aJaHHOM
MHOYKECTBE BXOJIHBIX JAHHBIX, ONpPE/IeJI€HUE BO3MOXHBIX BXOJIHBIX TaHHBIX,

MPUBOIAIINX K TaHHOMY pe3YyJIbTaTy

HpOBepﬂeM bl 3JIEeMEHT CodcpiKaHusA

11

[{udpoBast rpaMOTHOCTH

I'mobanbHas cerb MHTepHer. IP-ampeca y3noB. CereBoe XpaHEHHE IaHHBIX.
MeToap! MHIUBUIYaTbHOTO U KOJIJIEKTUBHOT'O pa3MellleHusl HOBOM MH(opMauu
B MHrepHere. Bonpiime naHHble (MHTEpPHET-JaHHBIE, B YAaCTHOCTH JaHHBIE

COLIMAJIbHBIX CETEeH)

1.2

1.3

[Tonarue 06 uHPOpMAMOHHON O€30MaCHOCTU. YTPO3bl HHGOPMAIIMOHHON
0e30MacHOCTH IpH padoTe B TT00ATBHOM CETH M METO Il TPOTUBOICHCTBUS HM.
[IpaBuna Ge3zonacHol ayTeHTH(UKAIIMU. 3aIUTa JIUYHON WH(DOpMAIUK B CETH
WNurepuer. be3omacHble cTpaTeruu moBeneHuss B cetu  MHTepHer.
[IpenynpexaeHne BOBICUEHUS B JIECTPYKTHBHBIC M KPUMHHAIBHBIC (HOPMBI

CEeTeBOI aKTUBHOCTHU (KMOepOYJUIMHT, (PUILUHT U Ipyrue GopMbl)

Bunel gesarensHoctu B MHTepHETe. MIHTEpHET-CEPBUCH: KOMMYHHMKAIIMOHHbIE
cepBHCHI (TIOYTOBAs cyk0a, BUAC0-KOH(PEPEHII-CBSA3b U APYTHUE), CIPAaBOYHBIE
CIIy’)KOBbl  (KapThl, paclMCaHUsl U JApPYTHe), IMOHCKOBBIE CIYXOBbI, CITy>KObI
OOHOBIIGHHSI TIPOTPAMMHOTO oOOecredeHusi u Jpyrue ciyxO0bl. CepBUCHI
roCyJapCcTBEHHbIX yciayr. OOnaunbple XpaHwinma JgaHHbIX. Cpenctsa

COBMECTHOM pa3pabOoTKu JOKyMeHTOB (oHusaiiH-oduce). I[IporpamMmmuoe




2.1

2.2

2.3

o0ecrieyeHne Kak BeO-CepBUC: OHJIAHHOBBIE TEKCTOBbIE M TIpaduueckue
PEAaKTOPBL, CPEIbl Pa3padOTKH IPOrpaMm
Teopernueckue 0OCHOBBI HHPOPMATUKH

Mogens. 3anauu, pemaemsle ¢ MOMOLIbIO MojaeaupoBanus. Knaccudukanum
mojeneil. MartepuanbHble (HaTypHbIE) W MH(POPMALMOHHBIE MOJIEIH.
HenpepeiBable 1 auckperHble mozenu. Mmurtanuonssie moznenu. HMrpossie
mojenu. OueHka COOTBETCTBUS MOJETH MOACTUPYEMOMY OOBEKTY U IIETSIM

MOACIIUPOBAHUA
Tabnnynbie MOJCIIN. Ta6JII/II_[a KaK IIpCACTAaBJIICHUC OTHOICHHA

ba3pl nmanupix. OTOOp B TabmuUIE CTPOK, YIOBJIETBOPSIOMIMX 33JaHHOMY

YCIIOBUIO

2.4

2.5

2.6

I'pad. Bepmmna, pebpo, myTs. OpHEHTUpPOBaHHbIE U HEOPUEHTUPOBAHHBIC
rpader. JlnmuHa (Bec) peOpa. BecoBas marpuma rpada. JnuHa myTH MEXIY
BepiirHamu rpacda. [louck ontumanbHoro nytu B rpade. Hauansnas BepiinHa
(MCTOYHHMK) W KOHEYHas BepIIMHAa (CTOK) B OPUCHTHPOBAHHOM rpade.
Brruncnenue konmu4ecTBa myTeid B HAITPaBIEHHOM allUKINYecKoM rpade
Hepeso. Kopens, BepimHa (y3emn), Tuct, pedpo (ayra) nepesa. Boicota nepesa.
[Honnepeso. Ilpumepsbl ucnosnb3oBaHusi JepeBbeB. llepebop BapuaHTOB C
IIOMOILBIO JIEpeBa

[TonsTe wmaTemMaTHyecKodl Mopenu. 3ajayd, pellaeMble C  IOMOIIBIO
MaTE€MaTH4eCKOTro (KOMIIBIOTEPHOTO) MOJEIIUPOBAHUS. Otinnune
MaTeMaTHUYeCKOM MOJeNd OT HaTypHOM MOJAETH H OT CIOBECHOTO

(JluTepaTypHOT0) onucaHus 00bEeKTa

2.7

JTansl KOMIIBIOTCPHOI'0 MOJCIHUPOBAHUA: TMOCTAHOBKA 3adaydu, ITOCTPOCHUEC
MaTeMaTH4eCKOM MOACIIN, nporpamMmmHasl  p€ajim3anus, TCCTUPOBAHUC,
IMPOBCACHNUEC KOMIIBIOTCPHOT'O OKCICPUMCHTA, aHalnu3 ¢€ro pe3yJbTaToB,

YTOYHCHUC MOJCIIN

ANTOPUTMBI U TPOTPAMMUPOBAHHE

3.1

PazOuenue 3agaun Ha noxazaaauu. CocTaBieHHE aJTOPUTMOB U MPOTpaMM C
UCIIOJIb30BAaHUEM BETBJICHUMH, IIMKJIOB M BCIIOMOTATEIbHBIX AJITOPUTMOB IS

YHpaBJICHUA UCIIOJIHUTEIIEM NIIW APYTUMHA UCIIOJIHUTCIIAMU

3.2

Tabmuunbie BenmuuuHbl (MaccuBbl). OmHOMEpHBIE MaccuBbl. COCTaBIICHHE U
OTJaJKa MporpamMM, pEaTH3YyIOUMX THUIOBBIE AITOPUTMBI  00pabOTKH

OIHOMCPHBIX YHUCJIOBBIX MaCCUBOB, HA OAHOM H3 S3BIKOB IMPOrpaMMHUPOBAHHUA




3.3

3.4

(Python, C++, Ilackanb, Java, C#, IllkonbHbIii AnroputMudeckuii SI3bIK):
3aIl0JIHEHHE YKMCJIIOBOIO MAacCHBa CIyYallHBIMH YHCIAMU, B COOTBETCTBUHU C
bopMyIi0i WK yTEM BBOJIA YUCEI, HAXOXKICHUE CYMMBI 3JIECMCHTOB MacCHBa,
JIMHEHHBIA TOMCK 3aJaHHOT0 3HAYCHHS B MACCHBE, MOJCYET 3JICMEHTOB
MacCuBa,  YJOBJCTBOPSIOIIUX  33JaHHOMY  YCIIOBHIO,  HaXOXICHUE

MHWHUMAJIBHOI'O (MaKCI/IMaJ'IBHOFO) 9JICMCHTa MacCHBa. COpTI/IPOBKa MacCCHBa

O6pa60TKa IIOTOKAa MJAaHHBIX: BBIYUCIICHHUE KOJIHNYECTBA, CYMMBI, CPEOHETO
apI/I(I)MeTI/I‘-IeCKOFO, MHHHMAJIBHOI'O W MaKCHMaJIbHOI'O 3HA4YCHUA S5JICMCHTOB

MMOCJICAOBATCIIBHOCTH, YAOBJIICTBOPAOMIUX 3aJaHHOMY YCJIOBHUIO

VYnpasnenue. Curnan. O6patHast cBs3b. [loaydeHue cursanoB oT HUQPOBBIX
JaTYMKOB (KacaHWs, pAcCTOSIHUS, CBETa, 3Byka M jpyroro). Ilpumepsl
UCMOJIb30BAaHUSl IPUHIMUIA OOpaTHOM CBA3M B CUCTEMax YIpaBJICHUS
TEXHUYECKUMHU YCTpPOMCTBaMH, B TOM uucie B pobOoTtorexHuke. I[Ipumepsl
pPOOOTH3UPOBAHHBIX  CUCTEM  (CHCTEMa  yNpaBlE€HUS  JABWKEHHEM B
TPAHCIIOPTHOM CUCTEME, CBapOYHAas JIMHUS aBTO3aBOJIa, aBTOMAaTU3UPOBAHHOE
YIOpPaBIEHUE  OTOILUIEHUEM JOMa, aBTOHOMHAas CHCTEMa  YIIPaBJICHMS

TPAHCIIOPTHBIM CPEACTBOM U JAPYTUE€ CUCTEMBI)

HNHupopmanonHble TEXHOIOTUH

4.1

[TonsiTHe 00 >1MEKTPOHHBIX Tabuuuax. TUIbI TaHHBIX B sUEHKaX AJIEKTPOHHON
tabnuuel. Penaktuposanue u popMatupoBanue Tadbaui. BerpoenHbie GyHKIMM
JUIA TIOMCKa MaKCUMyMa, MUHUMYMa, CYMMBbI U CpPeJIHEro apu(pMeTHYeCcKoro.
CopTupoBKa JaHHBIX B BbIIEJICHHOM auamna3zoHe. IloctpoeHue nuarpamm
(rucrorpamMma, Kpyropas JuarpamMma, TodeuHas auarpamma). Beibop tuma

JIAarpaMMbl

4.2

4.3

4.4

[IpeoOpazoBanne hopmyn npu KonupoBaHuu. OTHOCHUTEIbHAS, a0COTIOTHAS U

CMCIIaHHasg aapecaunsd

Y CcIOBHBIE BRIYUCIICHUS B 3JIEKTPOHHBIX Tabnuiax. CyMMUpPOBaHUE U TTOJICYET
3HAYCHHM, OTBEYAIONINX 3aJaHHOMY yclioBUi0. OOpaboTka O0IBIITNX HAOOpOB

JaHHBIX. YucieHHoe MOJCIINPOBAHUC B BJICKTPOHHLIX Ta6J'II/II_IaX

Posib nH(GOpPMAIMOHHBIX TEXHOJIOTHI B Pa3BUTUU SKOHOMHMKH MHpa, CTPaHBI,
pernona. OTKpeITEIe 0Opa3oBarenbHble pecypcsl. Ilpodeccun, cBsizanHBIE €
uHPOpMATUKON ¥  HMH(DOPMAIIMOHHBIMU  TEXHOJOTHSMU:  BeO-AM3aiiHep,
NPOTPaMMHUCT, Pa3pabOTYMK MOOWJIBHBIX NPWIOKCHHWH, TECTHPOBILUK,
ApPXUTEKTOpP MPOTrPaMMHOr0 O0OECTEeUYeHHs, CIEHUAIUCT M0 aHAIN3Y JIAHHBIX,

CUCTEMHBIN aIMUHUCTPATOP







ITPOBEPSEMBIE HA OI'D 110 HTH®OPMATHUKE TPEBOBAHUS K
PE3YJIBTATAM OCBOEHHMS OCHOBHOM OBPA3OBATEJIbHOM ITPOT'PAMMBI
OCHOBHOI'O OBIIET'O OBPA3OBAHUA

Kon IIpoBepsiemble TPeOOBAHUSA K MPEAMETHBIM pe3yJibTaTaM
NMPOBEPAEMOro 0a30BOIr0 YPOBHSI 0CBOEHNSI OCHOBHOI 00pa30oBaTe/IbHOM
TpeGoBaHus NporpaMMbl OCHOBHOI0 0011ero odopasopanust Ha ocHose PI'OC

1 3HaTh (MTOHUMATB)
Brnagenne OCHOBHBIMH TOHATHSAMHU: HH(pOpMamms, mepeaaya,
11 XpaHeHue U 00padoTKa HHGOPMAIIMH, aJITOPUTM, MOJENb, IU(PPOBOI

ONpoOAYKT MW HMX HMCIOJb30BaAaHUC [JIA PCIICHHUA y‘-IC6HI>IX u

INPAaKTUYICCKUX 3ada4

12 Bnagenne mnoHATHSIMU: BBICKA3bIBAHUEC, JIOTMYCCKasl OIlCpalusd,

JIOTUYCCKOC BBIPAXKCHUC

2 VMeThb

21 YMeHue onepupoBaTh €IUHHUIAMH W3MEPEHHs] MH(POPMAIMOHHOTO
00bEMa M CKOPOCTH Tepeauul TaHHBIX

YMeHue 3anuceiBaTh M cpaBHHMBaTh 1enble yucia oT 0 go 1024 B
2.2 Pa3IUYHBIX MMO3UIIMOHHBIX CHCTEMaX CUUCIICHHUS C OCHOBaHUSIMU 2,
8, 16, BBIMIOIHATH apuMETHUECKHE OTIepaIlIi HaJl HUMHU

YMeHne KOAMpOBaTh U JEKOJUPOBATH COOOIICHHUS MO 3aJaHHBIM

2.3 npaBujiaM; TIIOHUMAHHUEC OCHOBHBIX TPUHOHWIIOB KOAUPOBAHUA

nH(pOpMaLIUK pa3IM4HON IPUPOJIBI: TEKCTOBOM, rpaduuecKoi, ay Ao

VMenne 3almchiBaTh JIOTHUCCKUE BBIPpAXKCHUA C HCIIOJB30BAHUCM
AU3BIOHKIWHU, KOHBIOHKIIUHA U OTpULIAHUSA, ONIPCACIIATE HCTUHHOCTD
24 JJOTHYCCKHX BBIpa)KeHI/II\/'I, €CJIN H3BCCTHBI 3HAYCHUA HCTUHHOCTH
' BXOIAIIHUX B HETO NICPEMCHHBIX, CTPOUTH Ta6J'II/II_U>I HUCTUHHOCTHU OJIA
JJOTHYCCKHX BLIpa)KeHHﬁ; 3aIMUCBIBATh JIOTHYCCKUEC BBIPAXKCHUA Ha

HU3Yy4aCMOM A3BIKC ITPOrpaMMHUPOBAHUSA

YMeHHe COCTaBNIATH, BBINOJHATH BPYYHYI0O M Ha KOMIIBIOTEpE
HECJIOKHBIE ~ aJTOPUTMbI Ui  YIpPaBJICHUS  HCIOIHUTEISIMU
25 (Uepenamxka, YepTéXHUK M Apyrue); co3daBaTb U OTIAXHUBATh
' [IpOrpaMMBbI Ha OJTHOM M3 SI3BIKOB rporpammupoBanus (Python, C++,

[Tackanb, Java, C#, IllkonbHbll AnroputmMuyeckuii S3bIK),

peau3yIonue HECJIOXKHBIE aJITrOPUTMBI  OOpPabOTKM YHCIOBBIX




2.6

2.7

2.8

JaHHBIX C UCIIOJIB30BaHHUECM IIUKJIOB U BCTBHGHHﬁ; YMCHUC p8.36I/IBaTI>
3aa4r Ha IoJ3aJadd, HMCIIOJIb30BAaThb KOHCTAHThI, IICPEMCHHBIC U
BBIPpAXKCHUSA PA3INIHBIX THIIOB (‘II/ICJIOBLIX, JIOTUYCCKHX,
CI/IMBOJ'IBHBIX); AHaJIM3UPOBATDb Hpe,[[J'IO)KeHHHﬁ AJIT'OPpUTM,
OIpCACIATb, KaKUC PE3YyJIbTaTbl BO3MOXXHBI IIpU 3aJaHHOM

MHOKECTBE HCXOJHBIX 3HAYCHHI

VMenne 3amucaTh Ha HN3Yy4a€MOM A3BIKE IIpOrpaMMHPOBAHUA
AJITOPUTMBI ITPOBEPKU ACITIUMOCTH OAHOTO LEJIOI0 4Yucijla Ha APYyroc,
IIPOBEPKHU HATYPAJIBHOI'O YHUCIIa Ha MIPOCTOTY, BBIACICHUA I_II/I(I)p nus3
HaTypaJbHOI'0 4YHcCjia, INOUCK MAKCHMMYMOB, MHHUMYMOB, CYMMbI

YHCII0BOM IIOCJICAOBATCIIbHOCTH

Branenne yMeHHEM OPHEHTHPOBATHCS B HEPAPXUIECKOM CTPYKTYpe
¢daiinoBoit  cuctemsl, paboratb ¢  (QailoBol  cucTeMOi
MEPCOHAIBHOTO KOMITBIOTEpA C HCIOJIb30BaHHEM TIpadUUIECKOro
uHTepdeiica, a MMEHHO: CO3/1aBaTh, KOIHUPOBATh, IEPEMEIIATh,

NEPpCUMCHOBBIBATL, YIAJIATh U ApXUBUPOBATH Cpaﬁnm H KaTaJloTru

BJ'IaI[eHI/Ie YMCHUSAMU u HaBbIKaMH HUCIIOJIB30BaHUA
I/IH(bOpMaIII/IOHHI)IX N KOMMYHHKAIIUOHHBIX TEXHOJIOTHI JJI1 TIOUCKa,
XpaHCHUA, O6pa6OTKI/I " TIepeaaynu M aHaJIn3a pa3JIMYHbIX BUA0B

nHpopmanuu

2.9

YMmenue BbIOUpaTh crioco0 MpeaCTaBIeHHs TaHHBIX B COOTBETCTBUH
C MOCTABJICHHOM 3a/iaueil (Tabnuiibl, CXeMbl, rpadUKu, AUarpaMMbl)
C HCIIOJIb30BAHHEM COOTBETCTBYIOIIMX IPOIPAMMHBIX CpEACTB

00pabOTKH JaHHBIX

2.10

YMmenue QopmanuzoBaTb U CTPYKTypUpOBaTh HH(GOpPMALHIO,
UCHOJB3YysS DJIEKTPOHHbIE TaOMMIBI JUId OOpabOTKH, aHaIu3a H
BU3YaJIM3allMy YHUCIIOBBIX JIAaHHBIX, B TOM YHCJIE C BBLACICHUEM
JManazoHa TaOMUIBI M YNOPAJOYMBAHHEM (COPTHUPOBKOM) ero
3JIEMEHTOB; YMEHHUE MPUMEHSTH B AMEKTPOHHBIX TabIuIax Gopmyisl
JUIs  pacyéToB C  HCIOJb30BAaHMEM BCTPOEHHBIX  (DYHKIUA,
a0COJIIOTHOM, OTHOCHUTEILHOM, CMEIIIaHHOM azpecanuu;
UCTOJB30BAaTh  OJJIEKTPOHHBIE  TAOMUIBI  JUIS  YHCJIEHHOTO
MOJICJIMPOBAaHUsI B MPOCTBIX 3a/Jadyax M3 pPasHbIX IPEIMETHBIX

obOmacreit




IHEPEYEHbDb 3JIEMEHTOB COAEPKAHUS, ITIPOBEPAEMBIX HA OI'D ITO

NH®OPMATHUKE

Kon

H#HPar###1.1

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKaHUSA

[{udpoast rpaMOTHOCTH

@aitnpl 1 nanku (katanoru). [I[puHIMIBI TOCTpOeHUs (PailIOBBIX
cuctem. llomHoe mms ¢aiina (manku). Ilyte x daitny (mamke).
Pabota ¢ daiitnamu u KaTtajgoramMu CpeACTBaMHU OIEPAMOHHON
CUCTEMBI: CO3/IaHHUE, KOIIUPOBaHUE, nepeMenieHue,
NepeUMMEHOBAHUE U yAalieHue (haiiiIoB M Manok (Katajioros). TUIIBI
daitnos. CoiicTsa (aiinos. daiinossiit Menemkep. [louck daitnos

Cpe/CTBaMU OTEPALIMOHHON CUCTEMBI

1.2

OO0beauHenue kommbioTepoB B ceTh. Cerb HuTepHer. Bel-
cTpaHula, BeO-caiT. CTpyKTypa agpecoB BeO-pecypcos. bpaysep.
[TouckoBsie cuctemsl. [lorck nHGOPMAIIIH 11O KITFOYEBBIM CII0BaM
U 1o u3oOpaxkeHuto. JloctoBepHocTs MHGOPMALIMK, TTOTYYEHHOU

u3 Mnarepuera. IP-aapeca y3moB. CereBoe XpaHEHHE TaHHBIX

Teoperuueckre OCHOBBI HH)OPMATHKH

2.1

2.2

JuckpeTHOCTh MaHHBIX. BO3MOXKHOCTH ONMMCAaHMS HENPEPHIBHBIX
00BEKTOB M MPOIIECCOB C MOMOIIBIO TUCKPETHBIX TAHHBIX.
CumBon. Andasut. MomHocTh angaButa. [[BOMUHBIN andaBurT.
KonnuecTBO BCEBO3MOXKHBIX CJIOB  (KOJOBBIX KOMOWHAIUHA)
(UKCUPOBAHHOMU JITMHBI B IBOUYHOM andasute. [IpeoOpazoBanue
moboro andaBuTa K ABOMYHOMY. KONWYECTBO pa3lIUYHBIX CIIOB
($uKCHpOBaHHOM AJMHBI B allpaBUTE ONPEIEIEHHON MOIITHOCTH.
KoaunpoBanue cMMBOIIOB 0JIHOTO aidaBuTa C MOMOIIbIO KOAOBBIX
clIOB B ApyroMm andaBuTe, KojoBas TaOJMIla, NEKOIUPOBAHUE.
KoaupoBanue tekctoB. PaBHomepHblii ko, HepaBHOMEpHBIi KO/I.
Komuposka ASCIl. BocbmubOutHbie KOaupoBku. IloHSATHE O
koaupoBkax UNICODE. [lekogupoBaHue COOOIIEHHH €
WCIIOJIb30BAaHUEM PAaBHOMEPHOTO W HEPAaBHOMEPHOTO KOJa.

HNudopmannoHHbIi 00bEM TeKCTa

NudopmannonHerii 00bEM JaHHBIX. BUT — MUHUMaITbHAS €IUHUTIA

KoJnyecTBa HMHGPOpPMAaMKM — JIBOMYHBIA paspsa. EauHuies!




u3MepeHus: WHGPOPMAIMOHHOTO 00bEéMa [aHHBIX. buT, Oailr,
Ki100aiT, Merabait, ruradait. CKOpoCcTh Iepeaadd JTaHHbBIX.

Enuuuiel ckopocTu nepeaadyu JaHHbIX

2.3

Konmuposanue nsera. L{BetoBsie monenu. Moaens RGB. ['my6una
koaupoBanus. [Tamutpa.

PactpoBoe u BekTOpHOE MpecTaBieHre n300paxkenuid. [lukcens.
Ouenka nHpopManMOHHOTO 00BbEMA rpa@UUecKuX NaHHBIX AJIs

pacTpoBOro U300pAKEHUS

2.4

KOI[I/IpOBaHI/Ie 3BYKa. Pa3p$I,I[HOCTI> n yactoTa 3anucu. KonndecTBo
KaHaJIOB 3aIlMCH.
OI_IGHKa KOJINYCCTBCHHBIX mapaMeTpoOB, CBA3aHHBIX C

NPEeCTAaBICHUEM U XpaHECHHEM 3BYKOBBIX (hailioB

2.5

HermnozunronHubie 1 MO3UIIMOHHBIE CUCTEMBI CUUCIeHUs. AllaBuT.
OcHoBanue. Pa3pépuytas c¢opma 3anucu uucna. l[lepeBon B
JECATUYHYIO CHUCTEMY YHCEJN, 3alMCAHHBIX B JPYTHX CHCTEMax
CUMCTICHHUSI.

PumMmckas cucrema cuucieHUus

2.6

2.7

JBomuHas cucrema cuncinenus. [lepeBo eabix yucen B mpeenax
ot 0 no 1024 B nBOMYHYIO cuCcTeMy cuucieHusa. BoceMepuunas
cucreMa curciienus. [lepeBoja yncen U3 BOCbMEPUYHON CHCTEMBI
B JIBOMYHYIO M  JECATUYHYID CHUCTEeMBl U  OOpaTHO.
[llecthannarepuynas cucrema cuucieHus. IlepeBon umcen u3
HIECTHAALATEPUYHON CHCTEMBbl B JBOMYHYIO, BOCBMEPUUYHYIO U
JECSATUYHYIO CUCTEMBI U 00paTHO. ApudMeTHUYECKrEe ONepalu B

JBOUYHOM CUCTEME CUMCJICHUS

Jlornueckue BBICKa3bIBaHUSI. Jlornueckue 3HAUEHUs
BBICKQ3BIBaHUH. 3J'I€M€HT&pHI:I€ N COCTaBHBIC BBICKA3bIBAHU.
Jlornueckue omepauuu: «W» (KOHBIOHKLUS, JIOTHYECKOE
YMHOKEHUE), «HIN» (TU3BIOHKIINS, JOTHYECKOE CI0KEHUE), «HEN
(;ormueckoe otpunanue). IIpHOpHUTET JTOrMYECKHX OIEparui.
OmnpeneneHnne HMCTUHHOCTH COCTAaBHOTO BBICKAa3bIBaHUS, €CIIU
M3BECTHBl  3HAYEHHUsS  HCTUHHOCTH  BXOJMIIMX B HErO
SJIEMECHTAPHBIX BBICKAa3BIBAHHUIA. Jlornueckne BBIPpAXKCHUA.
[TpaBuna 3anmucu norudeckux BbIpaxkeHui. [loctpoeHue Tadmuig

HUCTHUHHOCTH JIOTUYECCKHUX BI)Ipa)KeHI/Iﬁ




2.8

2.9

2.10

Jlorndeckue 3a€MEHTEL. 3HAKOMCTBO C JOTHYECKHMH OCHOBaMH

KOMITIBIOTEPA

HenpepsbiBHble U JUCKpeTHBIE MOAEIN. VIMUTalLlMOHHbBIE MOJIEIH.
Urpossie MOJIETIH. Onenka aJIeKBaTHOCTU MOJEU

MOJIETTUPYEMOMY OOBEKTY U IEJIIM MOJICTUPOBAHUS

Tabmuunsle moxenu. Tabnuua Kak NpeacTaBICHUE OTHOILICHHUS.
ba3sl npanHbIX. OTOOp B TAaOMMIE CTPOK, YIOBJICTBOPSIOIIMX

3a/laHHOMY yCJIOBHIO

2.11

I'pap. Bepmmna, pebpo, mnyts. OpHEHTUpOBaHHBIE U
HeopueHTHpoBaHHbIe Tpadbl. [lnmmHa (Bec) pebpa. Becoas
marpuia rpada. JnuHa mytn Mexay BepmmHamu rpada. [Touck
ONTUMAJBFHOTO MyTH B rpade. HayanbHas BepiinHa (MCTOUHUK) U
KOHEYHass BepmuHa (CTOK) B OPHEHTUPOBAHHOM Trpade.

Brruucnenue koauuecTBa HYTeﬁ B HAIIPpaBJICHHOM allUKIINYCCKOM

rpade

2.12

Hepeso. Kopens, Bepmmna (y3en), Juct, pedpo (myra) aepesa.
Bricora nepesa. [lognepeBo. [IpumMepbl HCTIOIB30BaHNUS IEPEBHEB.

[TepeGop BapHaHTOB C OMOIIBIO JIepeBa

ANTOpPUTMBI U IPOTPAMMUPOBAHHE

3.1

3.2

CaoiictBa anroputma. CriocoObl 3anucu aaropuTMa (CIOBECHBIH,
B BUJI€ OJIOK-CXEMBI, IPOrpamMma).

CocraBneHne aliropuTMOB M TIPOTPaMM C HCIOJIB30BAaHHEM
BETBJICHUH, LMKIOB M BCIIOMOIaTENbHBIX alTOPUTMOB JUIs
ynpasnenus: ucnoianutenem (Pobor, Yepenamika, YepTéxHUK U

npyrue). BeinonHenne anropuTMoB BpyYHYIO U Ha KOMIIbIOTEpe

S3pik mporpammupoBanus (Python, C++, Ilackans, Java, C#,
[IxonbHBIA ANTOPUTMUYECKUHN SI3BIK).

CucremMa npOrpaMMUpPOBaHUS: PENAKTOP TEKCTa MPOrpaMM,
TPaHCIATOP, OTIAAUUK.

[lepemenHas: Ttum, ums, 3HaueHue. llenble, BellecTBEHHbIE U
CHUMBOJIbHBIE IEPEMEHHBIE.

Oneparop mnpucBauBaHus. ApUPMETHUYECKHE BBIPAKEHUS U
NOpPAJOK MX BbUMCIEHHs. Onepanuuu ¢ ILEJIbIMH  YUCIAMU:

OCJIIOYUCICHHOC ACJICHUE, OCTAaTOK OT JOCJIICHUA. Bersnenms.




CocraBHbIe yCIIOBHS (3alMCh JIOTHUECKHMX BBIPAXECHUH Ha
U3y4aeMOoM sI3bIKe IporpaMMupoBanus). Haxoxaenne MuHuMyMa
U MakcuMyMma U3 JBYX, TpEX M 4YETBIpEX uyucen. Pemenue
KBaJpaTHOI'O YPaBHEHUs, HMMEIOLIETO BEIIECTBEHHBIE KOPHH.
Hukn c¢ ycnoBueM. Ausroput™m EBknauaa uisi HaXO0XICHHS
HauOOJIbIIEro OOLIero JenuTeNs JBYX HaTypajlbHBIX YHCEIL.
Pazbuenue 3amnucu HaTypajJbHOTO YUCIA B TO3UIIMOHHOM cCHUCTEME
C OCHOBaHHEM, MEHbIIUM WU paBHbIM 10, Ha oTAEIbHBIE LIU(PHI.
[Mukn ¢ nepeMeHHONW. AJITOPUTMBI IPOBEPKU JEIUMOCTH OJHOIO
LEJIOr0 YHUCJIa Ha JpYyroe, NPOBEPKM HATypaJbHOTO 4YHCIIA Ha

IPOCTOTY

3.3

OOpaboTka CUMBOJIBHBIX JaHHbIX. CHMBOJIBHBIE (CTPOKOBBIE)
nepemeHHble. IlocuMBonpHas oOpaborka crpok. [lomcuér
YacTOTHI IMOSIBJICHUSI CUMBOJA B CTpoke. Berpoennsle dyHKInm

JUIsE 00pabOTKH CTPOK

3.4

OmnpeneneHre BO3MOXHBIX PE3yJbTaTOB padOThl aJropuTMa Mpu
JTAHHOM MHO>KECTBE BXOJIHBIX JIaHHBIX, ONPE/IETICHNE BO3MOXKHBIX

BXOOHBIX JAHHBIX, IPUBOJAIINX K JAHHOMY PC3YyJIbTATy

3.5

Tabmuunble Benu4yuHBI (MaccuBbl). OJIHOMEpPHBIE MAaCCHUBBHI.
CocraBneHne M OTJIaAKa IMPOrpaMM, PEATU3YIOIIMX TUIIOBBIE
QITOPUTMBl 0OpaOOTKU OJIHOMEPHBIX YHUCIIOBBIX MAaCCHBOB, Ha
OJIHOM W3 513bIKOB TporpammupoBanus (Python, C++, Iackans,
Java, C#, llIxonmpHBI# AJTOPUTMHUYECKHH SI3BIK): 3arOIHEHHE
YHMCJIOBOTO MAacCHBa CIy4YalHBIMHM 4YHMCIAaMH, B COOTBETCTBUH C
dopMynoii mnM myTéM BBOJA YHCEN, HAXOXKJIEHUE CYMMBbI
AJIIEMEHTOB MACCHBA, JIMHEHWHBIM IOMCK 3aJaHHOTO 3HAYEHUS B
MaccuBe, MOJCYET DJIIEMEHTOB MAacCHBa, YJIOBJIETBOPSIOLINX
3aJaHHOMY YCIIOBHIO, HaXO0XJICHHE MUHHMAaJIbHOTO
(MakcUMalbHOTO) 3yeMeHTa MaccuBa. COpTUpPOBKa MaccuBa.
OO6paboTka MOTOKA JAHHBIX: BBIYUCICHUE KOJIMYECTBA, CYMMBI,
cpenHero apuMeTnyecKkoro, MUHUMaIbHOIO U MaKCUMAaJbHOTO
3HAUEHUS DJIEMEHTOB IIOCJIEN0BATEIBHOCTH, YAOBIETBOPSIOLINX

3aJJaHHOMY YCJIOBHIO

3.6

Vupasnenue. Curnain. ObpartHas cBs3b. [lonyueHne cCUTHAIOB OT

I_II/I(I)pOBBIX JaTYHUKOB (Haan/IMep, KaCaHus, pacCTOsAHUs, CBCTA,




3ByKa). [Ipumepsl MCTONIBb30BaHUS MPUHIUIIA OOpAaTHOM CBS3H B
CUCTEMAX YIIPABJICHUS TEXHUYECKUMHU YCTPOUCTBAMU C ITOMOIIBIO

JaTYHMKOB, B TOM YHCJIC B pO6OTOTeXHI/IKe

WHudpopMannoHHbIE TEXHOIOTHH

4.1

4.2

4.3

TekcToBble JOKYMEHTBI M UX CTPYKTYpPHBIE 3JIEMEHTHI (CTpaHMLIa,
ab3ai11, CTpoOKa, CJI0BO, CUMBOJI).

TekcToBBI MpoLIECCOpP — MHCTPYMEHT CO3/1aHus, PEJaKTUPOBAHUS
u  ¢opmarupoBanus TekctoB. IlpaBunma Habopa Tekcra.
PenaktupoBanne tekcra. CpoiictBa cumBojoB. [pudt. Tumbr
mpudToB  (pyOiieHble, C  3aceykamMH, MOHOUIMPUHHEIE).
[TomyxupHoe U KypcuBHOe HadepTaHue. CBoiicTBa a03aleB:
rpaHulpl, a03auHBI  OTCTYN, WHTEpPBal, BbIPABHUBAHUE.
[TapameTtpsl CTPaHUIIBI. CrunieBoe (dbopmaTupoBaHue.
CrpykrypupoBanue HHPOPMAIUH C ITOMOIIBIO CIICKOB M TaOJIHII.
MHoroypoBHeBble cnucku. JloOGaBieHue TaOIUIl B TEKCTOBBIE
JIOKYMEHThI. BcTaBka n300pa)keHHIl B TEKCTOBBIE JOKYMEHTBI.
OOtekanue n300pakeHUM TEeKCTOM. BKilodeHHe B TEKCTOBBIN
JOKYMEHT  muarpamM,  (GopMyJ,  HyMepalud  CTPaHHUII,
KOJIOHTUTYJIOB, CCbUIOK M JPYTUX 3JIEMEHTOB

Pactposble pucyHku. Micnonb3oBanue rpadu4eckux MpUMUTHBOB.
Onepauuu perakTupoBaHUs rpaUUecKuX 0ObEKTOB, B TOM UUCIIE
uppoBbIX Gororpaduii: 3MeHEeHUe pa3mepa, o0pe3Kka, MOBOPOT,
oTpaxkeHue, pabora ¢ oOnacTsIMH (BblAENIEHUE, KOIMHMPOBAHUE,
3aJMBKa I[BETOM), KOPPEKIHs 1IBETa, IPKOCTH U KOHTPACTHOCTH.
BextopHas  rpaduka. CoznaHue  BEKTOPHBIX  PUCYHKOB
BCTPOEHHBIMH CpPEACTBAaMHU TEKCTOBOT'O MpOILEccOpa WIN IPYTUX
nporpamm (mpuioxkenuii). JloOaBieHne BEKTOPHBIX PUCYHKOB B

AOKYMCHTBI

IToaroroska MYJIbTUMEIUNHBIX MIPE3CHTALMM. Cnaiin.
JloGaBenne Ha claia TekcTa W u300paxkeHuil. Paborta c
HECKOJbKHUMH cllagaMu. JlobGaBnenne Ha cllaun

AyTMOBU3YAJIbHBIX JaHHBIX. AHI/IMaHI/IfL FI/IHepCCBIJ'IKI/I

4.4

Tumbl  maHHBIX B sA4YeHKaX  DJIGKTPOHHOW  TaOJUIIBL.
PenaktupoBanne u (GopmarupoBaHue Tabmuil. BceTpoeHHBIE

(I)YHKI_[I/II/I JJId IIOMCKAa MaKCUMyMa, MUHUMYMaA, CYMMBI H CPEIAHETO




apupmetrnueckoro. COpTHpPOBKA JaHHBIX B  BBIJICICHHOM
nuana3one. Iloctpoenue aumarpamm (TUcTOrpamMma, Kpyrosas
auarpaMma, TodeyHas Auarpamma). Beibop Tuma guarpaMmsl.
[IpeoOpazoBanue Gopmyn mnpu KomupoBaHuu. OTHOCUTENbHAS,

a0COIIOTHAS U CMEIIaHHAas aapecanusa

4.5

YcnoBHEIE BbBIYUCIICHUA B SJICKTPOHHBIX TaGJII/IL[aX.
CyMMHUpOBaHHE U TMOJACYET 3HAYCHHI, OTBCUYAMONIMX 3aJaHHOMY
ycioButo. OO6paboTka Oonbiux HAOOPOB MaHHBIX. UucieHHOE

MOACIINPOBAHUEC B DJICKTPOHHBIX Ta6J'II/II_IaX
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