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INOACHUTEJIbHAS 3AIINCKA

[Tporpamma o nH(GOpPMATHKE HA YPOBHE OCHOBHOT'O 00IIeTr0 00pa3oBaHMs COCTABJICHA HA
OCHOBE TpeOOBaHHI K pe3ylbTaTaM OCBOCHHUS OCHOBHOM 0Opa3oBaTelbHOM MPOTrpaMMbl
OCHOBHOro o0miero ob6paszoBanus, npeactaBieHHbIx B ®I'OC OO0, a Ttaxxke deaepaaibHON
paboueit mporpaMmbl BOCIIUTAHMUSL.

[Tporpamma o nHpopMaTHKe AAET NPEACTABICHHE O LEJIX, O0IIel cTpaTernu o0y4eHus,
BOCIIUTAHUS W PAa3BUTHS OOYYalOIIMXCS CpPEICTBAaMU HHQPOpPMATHUKUM Ha 0a30BOM YpOBHE,
yCTaHaBIMBaeT  O0s3aTeNbHOE  MPEAMETHOE  COJAEp)KaHHMEe,  MPEAyCMaTpUBAaeT  €ro
CTPYKTYPUPOBAHUE I10 pa3zeiiaM U TeMaM.

[IporpamMa 1o wuH(pOpPMATHKE OINpeNeNiseT KOJMYECTBEHHbIE M  KayeCTBEHHBIC
XapaKTepUCTUKU Yy4eOHOro marepuana Juis KaXJIOoro roja HU3y4eHHs, B TOM 4YHCIE s
COJIEP)KATEIbHOTO HAMOJHEHHUs] PAa3sHOro BUJA KOHTPOJsl (HMPOMEXYTOYHOW —aTrTecTaluu
00ydJaroumxcs, BCEpPOCCUMCKUX MPOBEPOUHBIX padOT, TOCYAAPCTBEHHOM UTOTOBOM aTTECTALINH).

[Iporpamma 1o MHGOpPMATUKE SBISETCS OCHOBOHM IS COCTABJICHUSI aBTOPCKUX yUEOHBIX
MpOrpaMM, TEMAaTUYECKOTO MIIAHUPOBAHUS Kypca YUUTEIEM.

[ensimu u3ydyeHust ”HPOPMATUKU Ha YPOBHE OCHOBHOTO 00111ero 00pa3oBaHusl SIBISFOTCS:

¢dbopMHEpOBaHHE OCHOB MHPOBO33PEHHUS, COOTBETCTBYIOILIEIO COBPEMEHHOMY YPOBHIO
pasBuTHS HaykKd WH(DOPMATHKH, JIOCTHDKCHHSM HAydHO-TEXHUYECKOIO Iporpecca u
00IIECTBEHHON MPAKTHKY, 32 CUET Pa3BUTHS MpeACTaBlIeHUH 00 HHGOPMAIUU KaK O BaXKHEUIIEM
CTpaTEerHuecKkoM pecypce pa3BUTHUS JMYHOCTH, TOCYJapcTBa, OOIIECTBAa, MOHUMAHUS POJIU
WH(OPMAIIMOHHBIX MPOIIECCOB, HHPOPMAIIMOHHBIX PECYPCOB U MHPOPMAITMOHHBIX TEXHOJIOTHIA B
ycnoBuax mudppoBoit TpaHchopMaIi MHOTHX Cep KU3HU COBPEMEHHOTO O0IIIECTBa;

obecrieueHre yCJIOBUHN, CIIOCOOCTBYIONIUX PAa3BUTHIO aIrOPUTMUYECKOTO MBIIUICHUS KaK
HEOOXOUMOT0 YCIIOBUS MPO(HECCHOHATFHOM NEATENIbHOCTH B COBPEMEHHOM HMH(POPMAIMOHHOM
oOmiecTBe, MPEANoaraloniero CrnocoOHOCTh OOydaromierocs pa3z0oMBaTh CIOXKHBIE 3a7aud Ha
Ooiee TMPOCTBIE TOJ3a7ayl, CPaBHUBATH HOBBIC 3aJaud C 3aJayaMH, DPEHICHHBIMU paHee,
OTIPEeNeNATh MIATH JUIS JOCTIKEHHS Pe3yiIbTaTa u TakK Jajee;

dbopMUpOBaHHE U Pa3BUTHE KOMIIETEHIMH OOYyYarOIIUXCS B OO0JACTH HUCIOJIb30BAHUS
MH(OPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHM, B TOM YHUCIE 3HAHUH, YMEHUN U HABHIKOB
paboTel ¢ wWH(OpMaINWEH, TPOTPaMMHUPOBAHUS, KOMMYHHKAIMA B COBPEMEHHBIX ITH(PPOBBIX
cpenax B yCJIOBHIX oOecrieueHus] HHPOPMAITMOHHON 0€30MaCHOCTH JIMYHOCTH 00Y4YaroIIerocs;

BOCIIMUTAHHE OTBETCTBEHHOTO M HM30MPATEIbHOTO OTHOLIEHHS K MH(pOpMaMHU C y4ETOM
MPAaBOBBIX M OJTUYECKUX AaCMEKTOB €€ paclpOCTpPaHEHUs, CTPEMIICHUS K MPOIOIIKEHHUIO
oOpa3oBaHus B 00JacTH WH(POPMAIMOHHBIX TEXHOJOTMHA W CO3HMIATENLHON AEATEIBHOCTH C
MPUMEHEHHUEM CPEJICTB MHPOPMAITMOHHBIX TEXHOIOTHH.

Hudopmatrka B OCHOBHOM 00111eM 00pa3oBaHUM OTPAXKaeT:

CYITHOCTh HMH(OPMATUKM KaK HAay4YHOM MHUCHUUIUIMHBI, H3y4arollell 3aKOHOMEpPHOCTU
MPOTEKAHUS M BO3MOXKHOCTH aBTOMAaTH3allMd HWH()OPMAIIMOHHBIX MPOIECCOB B Pa3IMYHBIX
cucTeMax;

OCHOBHBIE 00JIaCTH TIPUMEHEHUsS WH(DOPMATUKH, TMPEXKIe BCero WHGOPMaIMOHHBIC
TEXHOJIOTHH, YIIPaBIEHHE U COLIMATBHYIO cepy;

MEXTACITUTUTMHAPHBIA XapakTep HHPOPMATHKU U HHPOPMAIIMOHHOM e TSIIEHOCTH.

N3yuenne wHQOpPMAaTHKN OKa3bIBa€T CYNIECTBEHHOE BIMSHUE Ha (OPMHPOBAHUE
MHUPOBO33pEHUsT 00yUarOIIErocs, ero >KU3HEHHYIO MO3UIHUIO0, 3aKJIa/bIBa€T OCHOBBI MTOHMMAaHUS
OPUHIUIOB (YHKIIMOHUPOBAHUSI U HUCIHONB30BaHUS HWH(POPMAIMOHHBIX TEXHOJOTHHA Kak



HEOOXOAMMOT0 HMHCTPYMEHTa TMPAKTHYECKH JII000N MeATeTbHOCTH W OJIHOTO W3 Haumbolee
3HAYMMBIX TEXHOJOTMYECKHX JOCTHKEHUN COBPEMEHHON LMBWIM3aLKMU. MHOTHE HpeIMETHBIE
3HAHUS U CIIOCOOBI JIEATETBLHOCTH, OCBOCHHBIE O0YYAIOUUMHUCSA MPU U3YYEHUU WH(POPMATUKH,
HaXOJAT NPUMEHEHHE KaK B paMKax oOpa3oBaTeNbHOrO Mpolecca MPH H3YUYEHUU APYTUX
IpeIMETHBIX 00JacTei, Tak U B MHBIX XU3HEHHBIX CUTYaIUSAX, CTAHOBATCS 3HAYUMBIMH JJIS
dopMHpOBaHUS  KAadyeCTB JUYHOCTH, TO €CTb OPHEHTUPOBAaHBI Ha (OPMHPOBAHUE
METAaIpPeIMETHBIX U TUYHOCTHBIX PE3YIbTATOB O0YUEHUSI.

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

NOHMMAaHHWE TPHUHIMIIOB YCTPOCcTBa M (YHKIMOHMPOBAHUS OOBEKTOB IH(PPOBOTO
OKpY)KEHHsI, TPEACTaBICHUA OO0 WCTOPHUHM M TEHACHIMSAX Ppa3BUTUS HMH(OPMATHKH IEpUOIa
nrdpoBoit TpaHchopMaUu COBPEMEHHOTO 00IIIECTBA;

3HAHUS, YMEHUS U HABBIKU IPaMOTHOM NTOCTAHOBKH 3a/1a4, BOSHUKAIOUIUX B MPAKTUYECKOU
JESITebHOCTH, JUIS X PELICHHS ¢ MOMOIIBI0 HH(OPMAIIMOHHBIX TEXHOJIOTHH, YMEHUS U HABBIKU
(opManTM30BaHHOTO OMMCAHUS ITOCTABJICHHBIX 33/1a4;

0a3oBbie 3HAHUS 00 HHPOPMAILIIOHHOM MOJIEJIHMPOBAHUH, B TOM YHCIIE O MAaTEMaTHUYECKOM
MOJIeJTUPOBAHUH;

3HaHUE OCHOBHBIX AJTOPUTMHUYECKUX CTPYKTYpP UM yMEHHUE NPUMEHSTH STH 3HAHHS IS
MOCTPOCHHS AITOPUTMOB PEIICHUS 3a/1a4 110 UX MAaTEeMaTHIECKUM MOJIEIISIM;

YMEHHSI M HABBIKM COCTaBIICHHUS IMPOCTHIX MPOTPaMM IO MOCTPOCHHOMY alTOPUTMY Ha
OJIHOM M3 SI3bIKOB MPOTPAMMHPOBAHUS BBICOKOTO YPOBHS;

YMEHUSI W HaBBIKK 3(PPEKTHBHOTO HCHOJIB30BAHUS OCHOBHBIX THUIIOB HPUKIIAJIHBIX
nporpaMm (MpUIIOKEHU) 00IIero Ha3HaYeHUs] 1 UHPOPMAIIMOHHBIX CUCTEM ISl PEIICHUS C UX
MOMOIIbI0 MPAKTHUUECKUX 3aJay, BiaJeHUEe 0a30BBIMM HOpPMaMHM HWH(OPMAIIMOHHOW ATHKU U
paBa, OCHOBaMHU WH(GOPMAaLMOHHON O€30MMacCHOCTH;

YMEHHE TPAaMOTHO HMHTEPIIPETUPOBATh PE3YJIbTAaThl PEIICHHsS MPAKTHYECKUX 3a7ad C
MOMOIIBI0  MH(GOPMAIMOHHBIX  TEXHOJOTHH, MPHUMEHSATh IIOJydYeHHBIE pe3yJabTaThl B
NPaKTUYECKOH 1A TENbHOCTH.

[lenu u 3amaun u3ydyeHHs MHPOPMATUKUA HAa YPOBHE OCHOBHOI'O O0IIEro oOpa3oBaHUs
OTIPENIENIIOT CTPYKTYPY OCHOBHOTO COJIEpXaHHS y4eOHOTO MpeaMeTra B BHUJAE CIEAYIOMINX
YETBIPEX TEMATUYECKUX PA3IEIIOB:

1upoBasi (PaMOTHOCTE;

TEOpPETUYECKHE OCHOBBI HHPOPMATUKH;

QITOPUTMBI U TIPOTPAMMHUPOBAHHE;

WH(POPMAIMOHHBIE TEXHOJIOTHH.

Ha u3yuenue nndopmatiku Ha 6a3oBoM ypoBHe oTBoauTcs 102 waca: B 7 knacce — 34
yaca (1 gac B Henenmo), B 8 knacce — 34 gaca (1 gac B Heneno), B 9 knacce — 34 gaca (1 gyac B
HEJIEIIO).



COJAEP)KAHUE OBYYEHUA
7 KUIIACC

HudpoBasi rpaMOTHOCTH

Komnblorep — yHnBepcajabHOe YCTPOHCTBO 00pad0TKH JaHHBIX

Komnplorep — yHHMBEpCAJIbHOE BBIYMCIUTEIBHOE YCTPOWCTBO, paborarolee 10
nporpaMMe. THIBI KOMIIBIOTEPOB: IEPCOHAIBHBIE KOMIIBIOTEPHI, BCTPOECHHBIE KOMIIBIOTEDSI,
CYIIEepKOMIbIOTEPbl. MOOUIIBHBIE YCTPONCTBA.

OcHOBHBIE KOMIIOHEHTBI KOMIIbIOTEpa M UX Ha3HaueHue. [Ipoueccop. OmneparuBHas u
JIOJITOBpEMEHHAsI TaMsITh. Y CTPOMCTBA BBOJA U BbIBOA. CEHCOPHBIN BBOJ, JaTUNKH MOOMIIBHBIX
YCTPOMCTB, CPEACTBA OMOMETPUYECKOH ayTeHTUDHUKALIH.

Hcropus pa3BUTHA KOMIBIOTEPOB U IporpaMmHoro obecnedeHus. IlokoseHus
KOMIIbI0TepOB. COBpEMEHHBIE TEHICHLIUU PAa3BUTHS KOMIbIOTEPOB. CylepKOMIBIOTEPHI.

[TapanienbHble BBIYUCICHUS.

[Tepconanbubiii kommbioTep. Ilpomeccop um ero XapakTepuUCTUKH (TakTOBas 4YacToTa,
paspsaaHocTh). OnepaTuBHas nMaMATh. JloJroBpeMeHHast naMsaTh. Y CTpOHCTBA BBOJA U BBIBOJA.
OO0béM XpaHUMBIX JAaHHBIX (ONEpaTHBHAs NaMATh KOMIIBIOTEPA, >KECTKUM W TBEPAOTEIbHBIN
JIMICK, TOCTOSTHHASI TAMATh CMapT(OHA) U CKOPOCTH JTOCTYIIA ISl PA3IMYHBIX BHIOB HOCUTEIICH.

TexHuka 0€30MacHOCTH U MTpaBUiIa pabOThI Ha KOMITBIOTEPE.

IIporpammbl U JaHHBbIE

[TporpamMuoe oOecrneueHne KommbloTepa. llpuknamHoe mnporpamMMHoe oOecTeueHHe.
CucremHoe nporpammHoe obOecrneueHue. CucreMbl nporpammupoBaHud. [IpaBoBas oxpaHa
nporpaMM M JaHHbIX. becniatHele W yclioBHO-OecruiatHele mporpammbl.  CBoOOJHOE
porpaMMHOe oOecrieueHue.

@aiinel 1 manku (katanoru). [Tpuniunsl mocTpoenus ¢ainoBeix cucteMm. [lomHoe nMms
¢daiina (manku). Ilyte x aitny (manke). PabGora ¢ ¢aiimamMu u Karajmoramu CpeIcTBamMHu
OIIEpallMOHHOMN CHUCTEMBI: CO3/JaHUE, KOIMPOBAHKE, IEPEMELICHNE, IEPEUMEHOBAHUE U YAAJICHUE
¢aitnoB n manok (karanoroB). Tumbl ¢aiinoB. CpoiicTBa (aiinoB. XapakTepHble pa3Mepbl
(aiioB pa3IWYHBIX TUIOB (CTpaHUIA TEKCTA, JIEKTPOHHAs KHUra, ¢pororpadus, 3aich MECHHU,
BUJICOKJII, TIOJHOMETPaKHbI (uibM). ApxuBanus AaHHbIX. lcroib3oBaHHE MpOrpaMM-
apxuBatopoB. Paitnosslit MeHemkep. [louck ¢aiinos cpeacTBamMu onepallioOHHON CUCTEMBI.

KomnproTepHble BUPYCHl U ApyTrue BPEJOHOCHBIE NpOrpaMMsbl. IIporpammel nms 3amuTsl
OT BUPYCOB.

KomnblorepHbie ceTn

OOvenunenue komnbioTepoB B ceTb. Cerb HMHTepHer. BeO-cTpanuma, BeO-caifr.
CrpykTypa aapecoB BeO-pecypcoB. bpaysep. Ilouckosbie cucremsl. [lonck mHpopmanuu mo
KJIIOYEBBIM CJIOBaM U MO0 H300pakeHuto. JlocToBepHOCTh HH(pOpMaLMM, MOIYYEHHON U3
WNHrepHera.

CoBpeMeHHbIE CEPBUCHI HHTEPHET-KOMMYHHUKALUH.

CereBoii 3TuKeT, 0a30Bble HOPMBI MH()OPMAIMOHHOW 3TUKM M MpaBa Npu padboTe B
Unrepuere. Ctpareruu 0e3onacHoro noseaenus B uTepuere.

Teopernueckne 0cHOBbI MHPOPMATHKH

HNugpopmanus u uHGOPMALMOHHbIE POLECCHI

WNudopmanus — 01HO U3 OCHOBHBIX MOHATUI COBPEMEHHOMN HAyKH.



Nupopmanns Kak CBENEHMs, NpPEJHA3HAYCHHbIE [UIS BOCIPUATHS YECIOBEKOM, U
uHpOopMalus KaK JaHHbIE, KOTOPhIe MOTYT ObITh 00pab0TaHbl aBTOMAaTH3UPOBAHHOM CUCTEMOIA.

JMCKpETHOCTH JaHHBIX. BO3MOXKHOCTH ONMUCAHUsI HENPEPHIBHBIX 0OOBEKTOB U MPOIECCOB C
HOMOILBIO JUCKPETHBIX JaHHBIX.

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

IIpeacraBaenne nHpopmMauun

CumBon. Andaut. MomHocts andaButa. Pa3zHooOpazue S3bIKOB W al(aBUTOB.
EcrectBenHble U (opManbHble s3bIKH. AJ(AaBUT TEKCTOB Ha PYCCKOM s3bIKe. JIBOMUHBIN
andasut. KonnyecTBo BCEBO3MOXKHBIX CIIOB (KOAOBBIX KOMOMHALMI) (PUKCUPOBAHHOM UIMHBI B
nBouyHoM andasure. IIpeoOpazoBanme moboro andasuta Kk gBoMYHOMY. KommdecTBo
Pas3IMYHbIX CJIOB (PUKCUPOBAHHON JUIMHBI B ajipaBUTE ONpPEEIEHHON MOITHOCTH.

KonupoBanue cumMBOJIOB OJHOrO andaBUTa C IOMOIIBIO KOAOBBIX CJIOB B JIPYroM
andaBuTe, KOAOBas TAOINLIA, IEKOIUPOBAHHE.

JBonunbiii xon. IlpencraBieHne MaHHBIX B KOMIBIOTEpE KaK TEKCTOB B JBOUYHOM
andaure.

NudpopmannoHHbiii 00bEM JaHHBIX. bUT — MHHHMManbHas eQUHMIA KOJIMYECTBA
uHPOpPMALUK — IBOMYHBIA pa3psan. EnuHunbl m3mepenns nHOOPMAIMOHHOTO 00bEMa TaHHBIX.
but, 0aiiT, kniobaiit, MerabanT, rurabair.

CkopocTb nepeauu JaHHbIX. EQMHUIBI CKOPOCTH Nepejauu 1aHHbIX.

KomupoBanue tekcroB. PaBHOMepHbIii koa. HepaBHomepnbiii koa. Komupoka ASCII.
BocsmubutabIe KOmupoBKu. [lonsTie o konupokax UNICODE. JlekoaupoBanue cooOIieHuit ¢
UCTIOJIF30BAaHUEM PABHOMEPHOTO U HEpaBHOMEPHOTO Koza. MHpopMannonHslii 00bEM TEKCTA.

Hckaxxenue nHpopMaly npu nepeaaye.

OOmee mnpexncraBieHue O LU(POBOM MPEACTaBICHUU ayAMOBU3YAIbHBIX M JAPYIHX
HETPEPHIBHBIX JAHHBIX.

KommpoBanue mnBera. llseroBeie momemn. Mogens RGB. ['myOumHa KomupoBaHWS.
[Tanmurpa.

PactpoBoe 1  BekTOpHOe mpexacTaBieHue  u3oOpaxeHui. [lukcenp.  Ouenka
MH(OPMaLIMOHHOTO 00BEMA rpapuecKuX JAHHBIX I PACTPOBOTO N300paKEHUS.

KonupoBanue 3Byka. PaspsaHocTs 1 9acToTra 3anucu. KomndecTBo KaHAIOB 3aIHCH.

OrneHka KOJIMYECTBEHHBIX IApaMETPOB, CBSA3aHHBIX C NPEACTABICHUEM U XpaHEHUEM
3BYKOBBIX (paiisIoB.

HNHpopManoHHBIE TEXHOJIOTHH

TexcToBbIE TOKYMEHTBI

TekcToBble JOKYMEHTHI M UX CTPYKTYpHbIE 3JI€MEHTHI (CTpaHHIla, ab3all, CTpOKa, CJIOBO,
CUMBOII).

TeKCcTOBBI MpOLIECCOpP — HMHCTPYMEHT CO3aHWs, PENAKTUPOBAHHUS M (HOPMATHPOBAHUS
tekcToB. IlpaBmiia Habopa Tekcra. PenakrupoBanue Tekcta. CBoiicTtBa cumBoioB. Ulpudr.
Tunbl mpudToB (pydneHble, C 3aceykamMy, MOHOMIMpHHHBIE). [lomyXupHOE M KypCHBHOE
Hauepranue. CBoiicTBa ab3aleB: TpaHMIbI, a03alHBIM OTCTYI, HMHTEPBaj, BbIpaBHUBAHHE.
[Tapametpsl cTpanuipl. CtuneBoe GpopmMaTupoBaHUe.

CrpykTypupoBanne WH(POPMAIMKA C IMOMOIIBIO CIHCKOB M TaOmuI. MHOTOypOBHEBBIE
cnucku. JlobaBneHune TabnuIl B TEKCTOBBIE TOKYMEHTHI.



BcraBka m300pakeHH B TEKCTOBBIE JOKYMEHTHI. OOTeKkaHHEe H300paKEHUUM TEKCTOM.
BrxroueHre B TEKCTOBBINM JOKYMEHT AWarpamm, (hopmyn, HymMepaluu CTpaHUIl, KOJIOHTHTYIIOB,
CCBUIOK U IPYTUX DJIEMEHTOB.

IIpoBepka npaBonucanus. PaccranoBka nepeHocoB. ['010coBoit BBO TekcTa. OnTHYECKOE
pacnio3HaBanue Tekcta. KommbroTepHslii nepeBon. Vcnonb3oBanue cepBucoB MHTepHeTa amns
00paboTKH TEKCTA.

KoMmnblorepuas rpagpuka

3HaKOMCTBO ¢ TpaduyecKUMH penakropamu. PactpoBeie pucyHku. Hcronb3oBaHue
rpaduuecKux MPUMHUTUBOB.

Omnepanyu  penakTUpoBaHus rpaduyeckux OOBEKTOB, B TOM 4HCIE LUPPOBBIX
dororpaduii: U3MEHEHHE pa3Mmepa, OOpe3Ka, MOBOPOT, OTpakeHHWe, pabora ¢ obIACTIMH
(BBLIEIIEHUE, KOTTMPOBAHKE, 3aJIUBKA LIBETOM ), KOPPEKIIUA LIBETA, IPKOCTU U KOHTPACTHOCTH.

Bektopnast rpaduxa. Co3naHue BEKTOPHBIX PHUCYHKOB BCTPOCHHBIMH CpEICTBaMU
TEKCTOBOTO TMPOIecCOpa WM JAPYrux mporpamm (mpuiokeHuit). JloOaBineHHEe BEKTOPHBIX
PUCYHKOB B IOKYMEHTHI.

MyJabTuMeuiiHbIe Pe3eHTANNU

[TonroroBka MyJabTUMEIUUHBIX mpe3eHTanuil. Cnaiia. JloOGaBieHue Ha crnaiiyi TeKcTa U
n3o0paxxenuil. Pabora ¢ HECKOIBKUMHU CIIaliIaMU.

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

8 KUIACC

Teopernueckne 0cCHOBbI HHPOPMATHKHU

Cucrembl cuncjIeHus

Heno3uumonHele M MO3UIMOHHBIE CcHUCTeMbl cuucieHus. AupaBut. OcHOBaHUE.
Pa3pépuyras ¢opma 3ammcu uucna. IlepeBog B JECATUYHYIO CHCTEMY YHWCEll, 3alTUCAHHBIX B
JPYTUX CUCTEMAaX CUMCIICHHMS.

PrmMckast cucrema cuncieHus.

JIBonuHas cuctema cuucineHud. IlepeBon menbix umcen B mpexnenax or 0 mo 1024 B
JBOMYHYIO CHCTEMYy cuucieHusa. BocbmepuuHnas cucrema cuucnenus. IlepeBox uucen wus
BOCHBMEPUYHON CUCTEMBI B IBOMYHYIO U JECITUUHYIO CUcTeMbl U oOpatHo. llectHannaTepuyunas
cuctema cuuciaeHus. IlepeBon umcen U3 IIECTHAALATEPUYHOM CUCTEMBI B JBOMYHYIO,
BOCBMEPHUYHYIO U JIECITUUHYIO CUCTEMBI U OOPATHO.

ApudmeTrnueckue onepanuy B ABOUYHON CUCTEME CUUCTICHUS.

DJIeMeHTbl MaTeMATH4YeCKOi JJOTUKH

Jlornueckue BbICKa3blBaHMA. Jlorndyeckue 3HA4YEHUs BBICKA3bIBAaHUM. DJeMeHTapHble U
COCTaBHbIE BbICKa3blBaHUA. Jlornueckue omnepanuu: «i» (KOHBIOHKLUS, JIOTHYECKOE
YMHOXXEHHE), «WIN» (JIUIBIOHKIUSA, JOTUYECKOE CIIOKEHHUE), «HEe» (JIOTMUYEeCKOE OTPHIaHHE).
[Tpuopurer norudeckux omnepanuii. OnpeneaeHre UICTUHHOCTH COCTABHOTO BbICKA3bIBAHUS, €CIIU
M3BECTHBI 3HaYEHMs] ICTUHHOCTH BXOZSIIMX B HETO JIEMEHTAPHBIX BbICKa3bIBaHMi. Jlornueckue
BblpakeHUs. [lpaBmiia 3amucu JOrW4yeckux BblpakeHui. IlocTpoeHue TalaMIl MCTUHHOCTH
JIOTUYECKHUX BBIPAKEHH.

Jloruueckue 31eMeHThl. 3HAKOMCTBO C JIOTHYECKHMHU OCHOBaMHU KOMIIBIOTEPA.

AJITOPUTMBI U IPOrPaMMHPOBaHHE

HcnonnuTesn 1 aJIrOPUTMBI. AJITOPUTMHYECKHE KOHCTPYKIIUH



[Toustue anroputma. McnoJHWTENW aJiropuTMOB. AJITOPUTM Kak IUIaH YIPaBICHUS
VCIIOJTHUTEIIEM.

CgoiictBa anroputma. CrnocoObl 3amucu anroputMma (CIOBECHBIH, B BHJE OJIOK-CXEMBI,
nporpamma).

AJnroputMuuYecKkue KOHCTpYKUMH. KoHCTpykuusi «ciempoBaHue». JIMHEHHBIA alropuTM.
OrpaHu4eHHOCTh JIMHEHHBIX aJTOPUTMOB: HEBO3MOXKHOCTb IPEAYCMOTPETh 3aBUCUMOCTH
[IOCJIEI0BATEILHOCTH BBIIOJIHIEMbIX JEHCTBUI OT UCXOAHBIX JaHHbIX.

KoHcTpyKiusi «BeTBIeHUE»: MOJIHAS U HemoyHas (opMbl. BolloHEHNE U HEBBINOTHEHNE
yclioBuUs (MICTUHHOCTD U JIOKHOCTh BbICKa3bIBaHUs ). [IpocThie U cocTaBHbIE YCIOBUS.

KoHCTpyKIIusl «TIOBTOPEHMS»: LMKIBI C 3aJaHHBIM 4YHUCIOM IOBTOPEHUMH, C YCIOBHEM
BBIIIOJIHEHMS], C IEPEMEHHOM LIUKJIA.

Pa3zpabotka anst GpopMalbHOTO HCIIOJIHUTENS AITOPUTMA, MPUBOISAIIETO K TpedyeMomy
pe3ynbTaTy MpU KOHKPETHBIX HCXOAHBIX JaHHBIX. Pa3paboTka HECIOXKHBIX aJrOPUTMOB C
UCTIOJIb30BAaHUEM IUKJIOB M BETBICHUH Ui YIpaBlieHHS (OPMAIbHBIMU HCIOTHUTEISIMH,
takuMu Kak Pobor, Yepenamka, Yepréxuuk. BrimoiHeHHe anropuTMOB BPYUHYIO U Ha
KoMmmbroTepe. CHHTaKCHUECKUE U JIorThueckue omuoku. OTKa3bl.

SI3BIK MIPOrpaMMHUPOBAHUS

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

CucreMa nporpaMMHUpPOBaHUs: PEIaKTOP TEKCTa MPOrpaMM, TPAHCIATOP, OTIATUHUK.

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

Omnepatop mnpucBanBaHus. ApU(PMETHYECKHE BBIPAKECHUS M TOPSIOK MX BBIYHCICHHS.
Omnepanuy ¢ 1eNIbIMU YUCIIaMU: LEI0YUCIEHHOE JEJIEHNE, OCTATOK OT JIEJICHUS.

BerBnenus. CoctaBHble YCIOBHS (3alHUCh JIOTUYECKUX BBIPAKEHUN HA U3y4aeMOM S3bIKE
nporpaMMupoBanus). HaxoxaeHne MUHIMYMa U MakCUMyMa U3 JIBYX, TPEX M YETBIPEX YHUCEIL.
Pemenue kBagpaTHOro ypaBHEHHMsI, UMEIOLLETO BEIIECTBEHHbIE KOPHHU.

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

[Tukna ¢ ycnoBueM. Anroput™ EBknuaa 11 Haxox1eHUsT HAaMOOJbIIEro o0IIero AemuTens
JBYX HaTypaJIbHbIX yHcell. Pa30ueHue 3amucy HaTypallbHOTO YKcia B MO3ULIMOHHON CHUCTEME C
OCHOBaHHEM, MEHbIIUM WX paBHbIM 10, Ha OTAEIbHBIE TUPHI.

[Mukn ¢ nepeMeHHOW. AITOPUTMBI IPOBEPKH AE€IUMOCTH OJHOTO LIEJIOT0 YHCia Ha IPYToe,
IIPOBEPKU HAaTYPAJIbHOI'O YMCIIA HA TIPOCTOTY.

OOpaboTka  CHUMBOJBHBIX  JaHHBIX. CHMBOJIBHBIE  (CTPOKOBBIE)  IIE€PEMEHHBIE.
[TocumBonbHas oOpaboTka cTpok. Iloacdyér wacTOThl TOSABIEHUS CHUMBOJIA B CTpPOKE.
Bcerpoennbie pyHKIMM 1711 00pabOTKU CTPOK.

AHaJIM3 aIrOPUTMOB

OmnpeneneHne BO3MOXKHBIX pPE3YyJlbTaTOB padOThl alropuTMa MpPU JIaHHOM MHOKECTBE
BXOJIHBIX JAHHBIX, ONpEAENIEHUE BO3MOXKHBIX BXOJHBIX JAHHBIX, HNPUBOISAMIMX K JaHHOMY
pe3yJbTaTy.

9 KUIACC

HudpoBasg rpaMOTHOCTD
I'no6anbHas cetb UHTEpHET M cTpaTernu 0€30MacHOIO NMOBEICHUS B Hell



['mo6anbras cerb UurtepHet. IP-agpeca y3ioB. CeTeBoe XpaHEHHE NaHHBIX. MeTOmbl
WHAUBUAYAILHOTO M KOJUIEKTUBHOTO pa3MelleHus: HoBoi nHdopmanuu B MHTEpHETE. Bonbiue
JaHHbIe (MHTEPHET-/1aHHbIC, B YACTHOCTH JIaHHBIE COI[MATIbHBIX CETEH).

[Tonsitne 06 nHPOpPMAIMOHHOI O€30MacHOCTH. YTPO3bl HHOOPMAITMOHHONW 0€301aCHOCTH
npu pabore B IIO0AJIBHOM CeTH M METOJbl MpoTHBOAEHCTBUS uM. llpaBuna OGe3omacHoit
ayreHTH(uKanuu. 3amuTta JauuHOW uWHPopmauuu B HMHTrephere. bezomacHeie cTpaTeruu
noBeneHus B Mutepuere. [IpeaynpexaeHue BOBICYCHHUS B JECTPYKTUBHBIE U KPUMHUHAIBHBIE
(dhopMBI CeTEeBOM aKTUBHOCTH (KMOEpOYSUTHHT, (GUIIUHT U Apyrue GopMBI).

PaGora B uHGOpMALMOHHOM NMPOCTPAHCTBE

Bunsl nearenbHoctH B MHTEpHETE, MHTEPHET-CEPBHCHI: KOMMYHUKAIIMOHHBIE CEPBUCHI
(mouroBasg cmyx0a, BHICO-KOH(EPEHI-CBA3b M JPYrHe), CIPAaBOYHBIC CIYXKObl (KapThl,
pacnucaHus U Ipyrue), IOUCKOBbBIE CIIYKOBbI, CITy>KObl OOHOBIICHHS TPOrPaMMHOTO O0ecTieueHus
u gapyrue ciayxObl. CepBUCHl TOCyAapCTBEHHBIX yciayr. OOnauHble XpaHWIMIIA JIaHHBIX.
CpenctBa cOBMECTHOU pa3pabOTKu JOKyMEHTOB (OHJaiH-0¢ucHl). [Iporpammuoe obecrieueHue
Kak BeO-CepBUC: OHJIAWHOBBIE TEKCTOBbIE W TpadUUYEecKHe pPeNaKkTOphl, CPeabl pa3padOTKH
POrPaMM.

Teopernvyeckre 0CHOBbI HHPOPMATHKH

MopaeupoBanne Kak MeTO/ MO3HAHUS

Mogenb. 3amauu, pemiaeMble ¢ OMOIIBIO MojenupoBanus. Knaccudukanum mopaene.
Martepuanbuble (HaTypHble) U HH(OpMaLMOHHBIE Mojead. HemnpepbiBHBIE U TUCKPETHBIE
monenu. Mmutanmonneie wMonenu. UWrposeie Monenu. OneHKa aJeKBaTHOCTH MOZEIU
MOJIEIIUPYEMOMY OOBEKTY M LIEJISIM MOJISIIMPOBAHUSI.

Tabmuunbeie Moaenu. Tabnuma Kak IpeCTaBICHUE OTHOIICHHUS.

ba3sl gannbix. OTO0pP B TabNIUIIE CTPOK, YIOBIETBOPSIONINX 33JAHHOMY YCJIOBHUIO.

I'pad. Bepmna, pedpo, nytb. OpHueHTHPOBAHHBIE U HEOPUEHTUPOBaHHBIE Tpadbl. JnHa
(Bec) peOpa. Becomas marpuna rpada. [Jmmaa mytm Mmexay BepmuHamu rpada. Ilowmck
ONnTUMaJIbHOTO NMyTH B rpade. HayanbHas BepmmHa (MCTOYHUK) M KOHEYHAsl BEpIIMHA (CTOK) B
OpUEHTUpPOBaHHOM Tpade. Bpuncienne konuuecTBa MyTed B HAMPaBICHHOM AallMKIMYECKOM
rpade.

Hepeo. Kopenb, BepmmHa (y3en), auct, pedpo (myra) nepeBa. Bricota nepesa.
[Tonnepeso. IIpumeps! ucnonp3oBanus AepeBbeB. [lepebop BapraHTOB ¢ MOMOIIBIO JIEpeBa.

[TonsiTe mMareMaTH4eCKOW MOJAENH. 3ajaud, pelaeMbie ¢ MOMOIIbI0 MaTEMaTHUYECKOTO
(KOMITBIOTEPHOTO0) MojenupoBaHus. OTIMUrMe MaTeMaTHYeCKOH MOJENN OT HATYpPHON MOJAENTU U
OT CJIOBECHOTO (JINTEpaTypHOT0) OMTMUCAaHUsI 0OBEKTA.

Oranbl  KOMIBIOTEPHOTO  MOJICIMPOBAaHUS:  IMOCTAHOBKA  3aJa4yH, IOCTPOCHHUE
MaTeMaTHUYeCKOM  MOJenu, TMporpaMMHasi — peanu3alus, TECTHPOBaHHE, IPOBEICHUE
KOMITbIOTEPHOT'0 3KCIIEPUMEHTA, aHAJIU3 €r0 pe3yIbTaTOB, YTOUHEHUE MOJIEIH.

AJITOPUTMBI H MPOrPAMMHPOBAHHE

Pa3paboTka anropuTMoB M NPOrpamMm

Pazbuenne 3amaum Ha momzamauu. CoCTaBl€HHE alNTOPUTMOB M TPOrpamMM ¢
WCIIONIb30BAaHNWEM BETBJICHHH, LHUKJIOB W BCIIOMOTATENbHBIX AJITOPUTMOB JJIsi YIIPABICHUS
ucTioTHUTENeM POOOT MM JIPYrMMH HCIIONHUTEISIMH, TaKUMH Kak Yepenamrka, UepTéxHUK u
JPYTHMH.

Tabnuunple BenuuuHbl (MaccuBbl). OnHOMepHBbIe MaccuBBl. CocCTaBlIeHHE W OTJIAJKa
pOrpaMM, peaiu3yrIIUX THUIOBBIE alTOPUTMBI 0OPaOOTKH OJTHOMEPHBIX YHCIOBBIX MaCcCHBOB,
Ha OJHOM M3 s3bIKOB mporpammupoBanus (Python, C++, Ilackans, Java, C#, IlIkonbHbIit



AnropuTMuYecKuii  SI3BIK): 3allOJIHEHHE YHCIOBOTO MAacCHMBa CIyYalHBIMH YHCIAMHU, B
COOTBETCTBUH € (GOPMYION MM MyTEM BBOJA YHMCEN, HAXOXKICHUE CYMMBI 3JIEMEHTOB MacCHUBa,
JUHEMHBIA TIOMCK 3aJaHHOIO 3HAY€HUs B MAacCHBE, IMOACYET DSJIEMEHTOB MAacCHBa,
YJIOBJICTBOPSIIOIIMX 33JaHHOMY YCJIOBUIO, HAaXOXXIEHHE MHUHHMMAJIbHOTO (MaKCHMAaJIbHOTO)
aneMeHTa MmaccuBa. COpTUPOBKA MacCUBa.

OO6paboTka TOTOKAa  JaHHBIX:  BBIYUCICHHE  KOJUYECTBA, CYMMBI,  CPEIHEro
apu(MeTHIECcKOro, MUHUMAaJIbHOI'O u MaKCHMaJIbHOTO 3HAYEHUS 3JIEMEHTOB
IIOCJIEI0BATENBHOCTH, YAOBIETBOPAIOIINX 3aJaHHOMY YCIIOBHIO.

Yupasienue

VYnpasnenne. Curnan. OOparnast cBs3b. [lonyueHue cUrHaaoB OoT HUGPPOBBIX TATYUKOB
(kacaHusi, pacCTOSIHHS, CBETA, 3BYKa U Ipyroro). [IpuMeps! HCroib30BaHus IPUHLIKIIA OOpAaTHOM
CBA3M B CHUCTEMax YIPABJICHHUS TEXHUYECKMMM YCTPOMCTBAMHU C IOMOILBIO JATYUKOB, B TOM
yucie B pOOOTOTEXHUKE.

[Ipumeppl  poOOTH3UMPOBAHHBIX CHUCTEM (cUCTeMa  yNpaBICHUS  JBW)KEHHEM B
TPaHCIIOPTHOM CHCTEME, CBapoyHas JMHUS aBTO3aBOJa, aBTOMATU3MPOBAHHOE YIIpaBJICHUE
OTOIUICHMEM [OMa, aBTOHOMHAs CHUCTEMa YIIPAaBJICHMsI TPAHCIOPTHBIM CPEICTBOM U ApPYTHE
CHUCTEMBI).

HNHpopManOHHBIE TEXHOJIOTHH

DJIeKTPOHHBbIE TAOTUIIBI

[TonsiTue 00 351eKTPOHHBIX Tabnuuax. THMBI JAHHBIX B sS4YeHKax 3JEKTPOHHOW TaOJIUIBI.
PenaktupoBanue u popmatupoBanue Tadnuu. BerpoeHnble QyHKIMM I TOMCKa MAaKCUMyMa,
MUHHMYMa, CYMMBI W cpenHero apudmerndeckoro. COpTHpOBKa [TaHHBIX B BBIIEICHHOM
nuana3one. Iloctpoenune amarpamm (TUcTOrpamMma, KpyroBas JAMarpaMma, TOYeudHas
nuarpamma). Beibop tumna quarpamMmsl.

[TpeoOpa3zoBanue Gpopmyi npu konupoBaHuu. OTHOCUTEIbHAS, A0COMIOTHAS U CMEIlIaHHas
aapecarus.

VYcnoBHbBIE BBIUHUCICHUS B AJIEKTPOHHBIX Tabiaunax. CyMMHUpOBaHHE U MOACUYET 3HAYECHU,
OTBEYAIOIIUX 33JaHHOMY YycioBulo. OOpaboTka OonpmMX HAOOPOB HaHHBIX. YuCIEHHOE
MO/JICIUPOBAHKE B AJIEKTPOHHBIX TAOIUIIAX.

HNudopmannonHblie TEXHOJOTHM B COBPEMEHHOM 00111ecTBe

Ponbp MHpOpMaMOHHBIX TEXHOJOTUN B Pa3BUTHM 3KOHOMUKHM MHpA, CTPaHbl, pErHOHa.
OTKpbITBIE 00pa30BaTEIbHbIE PECYPCHI.

[Tpodeccun, cBsa3aHHble C WHGOPMATUKOM M HMHPOPMALMOHHBIMU TEXHOJOTUSMHU: BeO-
Tu3aiiHep, MPOrpaMMHUCT, pa3paboTYUK MOOWIBHBIX MPUIIOKEHUH, TECTUPOBILUK, APXUTEKTOP
POrpPaMMHOT0 OOecTeueHusl, CIeUAIUCT 110 aHAJIU3Y TaHHBIX, CUCTEMHBIN aIMUHUCTPATOP.



IIVTAHUPYEMBIE PE3YJIbTATDBI OCBOEHUA ITPOI'PAMMBbI 11(0)
NH®OPMATHUKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUSA

Wzyuenne mHPOpMATHKH Ha YpOBHE OCHOBHOIO 00IIero oOpa3oBaHHs HAIpaBICEHO Ha
JOCTHKEHHE OOYYaIOUUMUCS JUYHOCTHBIX, METANpPEJAMETHBIX M MPEIMETHBIX pPE3yIbTaTOB
OCBOCHHS COJIEPKAHUS yUeOHOTO MpeIMETa.

JIMYHOCTHBIE PE3YJIBTATHI

JlnyHOCTHBIE pE3yNbTaThl MMEKT HANpPaBICHHOCTh HA PEIICHHE 3aJad BOCHUTAHUSA,
Pa3BUTHUA U COLUATU3AIUHN 00YYAIOIINXCS CPECTBAMU Y4EOHOT 0 IIpeaMeTa.

B pesynprare nzydenuss nHGOpPMATHKH HAa YPOBHE OCHOBHOTO 0OmIero obpa3oBaHUs Y
oOyuaromierocst Oynyt c()opMHUpPOBAHBI CIEIYIONINE TUYHOCTHBIE PE3YJIbTAThl B YACTH:

1) maTpruoTH4YeCKOro BOCIIUTAHUSA:

LEHHOCTHOE OTHOLIEHUE K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY U HAYYHOMY
HACJIe/INI0, TIOHUMAaHNe 3HaYCHUs MHPOPMATUKU KaK HAYKH B KHU3HU COBPEMEHHOTO OOIIEeCTBa,
BJIAJICHHUE JIOCTOBEPHOW MH(OPMAIIUEH O TIEPEIOBBIX MUPOBBIX U OT€YECTBEHHBIX JOCTHIKEHHSIX
B oOnactu MH(OPMATUKU U MHGOPMAIMOHHBIX TEXHOJIOTHI, 3aMHTEPECOBAHHOCTh B HAYYHBIX
3HaHUAX O HUGPOBOH TpaHC(hHOPMALIUK COBPEMEHHOTO O0IIEeCTBa;

2) NyXOBHO-HPaBCTBEHHOI0 BOCIIUTAHUS:

OpUEHTAIMsl Ha MOpAJIbHbIE IIEHHOCTH M HOPMBI B CUTYal[MsiX HPAaBCTBEHHOI'O BbIOOpA,
TOTOBHOCTh OLICHMBAaTh CBOE MOBEJACHUE U MOCTYIKH, a TAK)KE MOBEJICHUE U MOCTYNKH JAPYTUX
JIOJIEd C TO3UIMU HPABCTBEHHBIX M IPABOBbIX HOPM C YYETOM OCO3HAHUS MOCIEICTBUN
[IOCTYIKOB, AKTUBHOE HENPUSITUE aCOLIMATIBHBIX MOCTYIKOB, B TOM uucie B IHTepHeTe;

3) rpakIaHCKOr0 BOCIIUTAHMS:

MPEACTABICHUE O COLMAIbHBIX HOPMAaX W IpaBUaX MEXKIMYHOCTHBIX OTHOIICHWI B
KOJJIEKTHUBE, B TOM YHCJIE€ B COLMAIBHBIX COOOIIECTBaX, COOIIOACHHE MPaBUil 0€30MacHOCTH, B
TOM YHCJI€ HABBIKOB OE30IIACHOTO MOBEIEHUS B MHTEPHET-CPEJE, TOTOBHOCTh K Pa3HOOOPA3HOI
COBMECTHOM JI€ATEIbHOCTU MPU BBHIIOJHEHUM Y4€OHBIX, MO3HABATEIbHBIX 3a/a4, CO3JaHUU
y4eOHBIX TPOEKTOB, CTPEMJIEHHWE K B3aHMMOIOHMMAHMIO M B3aMMOIIOMOIIM B MpoIecce 3TOH
y4eOHOI 1eATeIbHOCTH, TOTOBHOCTh OLIEHUBATh CBOE MOBEJCHHUE U MOCTYNKH CBOUX TOBapHUIIEeH
C MO3UIIMH HPaBCTBEHHBIX U MIPABOBBIX HOPM C YUETOM OCO3HAHMSI IIOCIIEICTBUI MOCTYIIKOB;

4) eHHOCTeH HAYYHOr0 MO3HAHUS:

c(OPMHPOBAHHOCTh ~ MHPOBO33PEHUECKUX  MpejacTaBleHUM o0  uHopmanuu,
UHPOPMALIMOHHBIX Ipoleccax U WHGOPMAIMOHHBIX TEXHOJIOTUSAX, COOTBETCTBYIOIIMX
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKHU U OOILIECTBEHHOW MPAKTUKU U COCTABISIOUINX 0a30BYIO
OCHOBY JUIsl TOHUMaHUS CYIIIHOCTH HAYYHOM KapTHHBI MUPA;

UHTEpeC K OOYyYEHMIO M TO3HAHHIO, JIFOOO3HATENbHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
camM000pa30BaHHI0, OCO3HAHHOMY BbIOOpPY HAlPaBJICHHOCTU U YPOBHs 00y4eHUs B JaJibHEHIIeM;

OBJIaJICHUE OCHOBHBIMU HAaBBIKAMHU HCCIIEOBATENbCKOM JESTENbHOCTH, YCTaHOBKAa Ha
OCMBICJICHHE OIBbITAa, HAOJIONEHUN, MOCTYNKOB MW CTPEMJIEHHE COBEpPUICHCTBOBATH ITYTH
JOCTH>KEHUS! MHMBHIyaJ IbHOTO M KOJJIEKTUBHOTO OJ1aromnoyyus;

cOPMHPOBAHHOCTh ~ MH(MOPMALMOHHOW  KYJABTYpPbl, B TOM  YHCJIE€  HAaBBIKOB
CaMOCTOSITENIbHOM pabOThl ¢ Y4EOHBIMH TEKCTaMH, CIIPABOYHON JINTEPATYypOH, pa3HOOOpa3HBIMU
cpeacTBaMu MH(GOPMALMOHHBIX TEXHOJOTUH, a TaKKe YMEHHS CaMOCTOSITENIbHO OIpEAesaTh
LIEJId CBOEro OOydeHus, CTaBUThb U (OpMYIMpPOBaTh A ceds HOBbIE 3ahayM B yuéde u
MIO3HABATEIILHON JEATENBHOCTH, pa3BUBaTb MOTHUBBI W MHTEPECHl CBOEH I103HABATEIBLHOMN
JeSITEIIbHOCTH;



5) popmupoBaHus KyJbTYPHI 310POBbS:

OCO3HAHUE LIECHHOCTHU >KU3HU, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3/I0POBbIO, YCTAaHOBKA
Ha 3J0pPOBBI 00pa3 KM3HU, B TOM YHCJIEC W 3a CYET OCBOCHUS M COONIOJCHUS TpeOOBaHUI
0e30MacHO KCIUTyaTalliy CpeCTB MHPOPMAIIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTHIA;

6) TPy10BOT0 BOCIIUTAHMS:

MHTEPEC K MPAKTHYECKOMY M3YYCHHIO Mpodeccuii U Tpyna B cepax mpodecCHoHATbHON
NEeSITeIbHOCTH, CBS3aHHBIX C HMH(OPMATHKOW, MPOrpaMMHUPOBAHUEM M WH(POPMALMOHHBIMU
TEXHOJIOTUSIMU, OCHOBAaHHBIMHU Ha JIOCTH)KEHUSAX HAYKH MH(POPMATUKU U HAYYHO-TEXHUYECKOTO
nporpecca;

OCO3HAHHBII BBIOOP W TOCTPOCHUE WHAMBHIYATbHON TPAaeKTOpUU OOpa30BaHHUS U
JKU3HCHHBIX I1JIAHOB C y‘-IéTOM JIMYHBIX U O6H.[CCTB€HHLIX HUHTCPCCOB U HOTpCGHOCTefI;

7) IKOJI0rH4eCKOro BOCIMTAHMS:

OCO3HaHHE MI00ALHOTO XapaKTepa SKOJOTHUYECKUX MPOOJIeM U MyTeil UX pelieHus, B TOM
qucie ¢ y4€TOM BO3MOKHOCTEH MH()OPMAIIMOHHBIX U KOMMYHHUKALIMOHHBIX TEXHOJIOTHA;

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

OCBOEHHE OOYyYaIOUIUMUCS COLMATBHOIO OIbITa, OCHOBHBIX COIIMANBHBIX POJICH,
COOTBETCTBYIOIIUX BEIYyIIEH JEATSIBHOCTH BO3pacTa, HOPM U TMPaBWI OONIECTBEHHOTO
noBeIeHUs, (OpM COLMATbHON KU3HU B TPYIIIAX U COOOIIECTBAX, B TOM YHCJIE CYIIECTBYIOIINUX
B BUPTYaJIbHOM IIPOCTPAHCTBE.

METANPEAMETHBIE PE3YJIbTATDHI

MeranpeamMeTHble pe3yibTaTbl OCBOEHHSI IMPOrpaMMbl 10 HH(POPMATUKE OTPAXKAIOT
OBJIAJICHUE YHUBEpCaIbHbIMU y4eOHBIMU JENCTBUAMU — [I03HABATEIIbHBIMH,
KOMMYHUKATUBHBIMU, PETYJIATUBHBIMH.

Ilo3naBaTebHbIE YHHBeEPCAJIbHbIE YUeOHbIE 1eHCTBUS

ba3oBble JJornyeckne 1eMCTBUS:

YMEHHE OIpeNessaTh TMOHITHUS, CO3/laBaTh O00O0OIIEHHUs, YCTaHAaBIUBAaTh AaHAJIOTHUH,
KJIaCCU(UIIMPOBATh, CAMOCTOSITEIbHO BHIOMPATh OCHOBAHMS U KPUTEPUH JUIsl KJIacCU(pUKALUY,
yCTaHaBJ'II/IBaTI) HpI/ILII/IHHO-CJ'IGI[CTBCHHI)Ie CBiA3H, CTpOI/ITI) JIOTUYECCKHUC paCCY)KI[GHI/ISI, JecJlIaTb
YMO3aKII04YeHUs (MHAYKTUBHbIE, IEAYKTUBHBIE U 110 aHAJIOTHUHN) U BHIBOJIBI;

YMEHHE CO371aBaTh, MPUMEHATh U MPEOOPA30BBIBATH 3HAKU U CUMBOIIBI, MOJIETTH U CXEMBI
JJISL pGHIeHI/Ifl y‘-I€6HI>IX M IIO3HABAaTCJIbHBIX 3aJ1a4;

CaMOCTOSITENIbHO BBIOMpATh CMOCOO perieHus y4eOHOW 3amaur (CpaBHUBATH HECKOJIBKO
BapHAHTOB peIIeHMs, BHIOMpaTh HaumbOoJee TMOAXOAMMA C Y4ETOM CaMOCTOSITENIBHO
BBI/ICTICHHBIX KPUTEPHUEB).

ba3oBble nccienoBarejbcKue AeiCTBUA:

bopMyIUPOBaTh BOMPOCH], (PUKCUPYIOIINE pPa3pblB MEXKIY pPeaTbHBIM M JKeJaTeIbHBIM
COCTOSTHUEM CHUTYAIlNH, 00BEKTa, 1 CAMOCTOSATEIHHO YCTaHABIMBATH HCKOMOE H JIAHHOE;

OIICHMBATh HA TMPUMEHHMOCTh U JOCTOBEPHOCTH HMHGPOPMAIMIO, TOIYYCHHYIO B XOJIE
HCCIICTOBAHUS;

MPOTHO3UPOBATh BO3MOXXHOE JIAJIbHEHINIEe pa3BUTHE TPOIECCOB, COOBITUM W UX
MOCIIEACTBYSI B aHAIOTUYHBIX WIIM CXOJHBIX CUTYaIUAX, a TAK)KE BBIABUTATDH MPEATIOIOKEHHS 00
UX Pa3BUTUHU B HOBBIX YCJIOBHSIX U KOHTEKCTaX.

Pabora ¢ undopmaumeii:



BBISBJIATH JeDUIUT HHPOPMAIIMH, JAHHBIX, HCOOXOIUMBIX IS PEIICHUS MOCTaBICHHOW
3aa4y;

NPUMEHSTh Pa3MYHbIC METOJbI, MHCTPYMEHTHI W 3allpoChl TMPU TIOUCKE U OTOOpe
uH(GOPMAIlMKM WM JaHHBIX W3 HMCTOYHHKOB C YYETOM INPEUIOKCHHOW YYeOHOW 3aaadd U
3aJJaHHBIX KPUTCPHUCB;

BBIOMpaTh, AHAIM3UPOBATH, CHUCTEMATH3UPOBATH M HWHTEPIPETUPOBATH WHEOOPMAIIUIO
pa3IMYHBIX BUJOB U (DOPM IMIPEICTABICHHUS,

CaMOCTOSITCNIbHO BBIOMpaTh ONTUMAJIbHYIO (OopMy MpeacTaBiecHUs HWHOOPMALHUUA U
WUTIOCTPUPOBATH peliacMble 3a7aui HECIIOKHBIMU CXeMaMH, JTharpaMMaMiy, HHOU TpaduKod U
UX KOMOMHALIMSAMU;

OIICHUBATh HANEKHOCTh WH(MOPMALUU IO KPUTECPHUSM, NPEUIOKCHHBIM YUUTEIEM WU
c(hOpMYJIMPOBAHHBIM CAMOCTOSTEILHO;

3¢ (HEeKTHUBHO 3aIIOMUHATH U CUCTEMATH3UPOBATH HHPOPMAIIHIO.

KoMMyHuKaTHBHBIE YHHBePCAIbHbIE YUeOHbIE TelCTBHUS

Oo0wmenue:

COMOCTABJISITH CBOM CYXKJEHHS C CYXKICHUAMU JIPYIHMX YYaCTHUKOB JIMAJIOra,
00HapyXUBaTh Pa3ININE U CXOJCTBO MO3UIIHIA;

HY6J'II/I‘-IHO MMpEaACTaBJIATH PE3YIbTATBL BBIITIOJIHCHHOT'O OIIbITA (BKCHepI/IMeHTa,
HCCJICIOBAHMS, IPOEKTA);

CaMOCTOSITENIbHO BBIOMpATh (QopMaT BBICTYIUICHHS C Y4E€TOM 3a/ay MPE3CHTAlUU U
0C06€HHOCTCI\/JI AyAUTOPUN U B COOTBECTCTBHUU C HUM COCTABJIATH YCTHBIC U TMCbMCHHBIC TCKCTEI C
HCIIOJIb30BAHUEM UJIIOCTPATUBHBIX MATCPUAJIOB.

CoBMecTHas1 1eATeIbHOCTD (COTPYAHUYECTBO):

MOHMMATh M UCHOJb30BaTh MPEUMYIIECTBA KOMaHAHON W MHIUBUAYAIbHOU pabOThI IpU
pelIeHN KOHKPETHOW MPOOJIEMBI, B TOM YHCJIE MTPH CO3AaHUN HH()OPMAIIMOHHOTO MPOTYKTa;

IPUHUMAThH 1I€JIb COBMECTHON HMH(OpPMALMOHHOW AedTeIbHOCTH MO cOopy, 0OpaboTke,
nepenave, Gpopmanuzanuu UHGOpPMAIMK, KOJUIEKTUBHO CTPOUTH ACHCTBHS MO €€ JOCTHKEHHIO:
pacmpeaensTh PojiH, JOTOBapUBATHCA, 00CYKIATh MPOIIECC U PE3yabTaT COBMECTHOU pabOTHI;

BBITMOJHATh CBOIO 4YacTh pabOThl ¢ MH(popMmanuend wiv MHPOPMAIMOHHBIM MPOIYKTOM,
JIOCTUTAs] KAYeCTBEHHOTO PEe3yJIbTaTa 10 CBOEMY HAINPABJICHHUIO U KOOPIUHUPYSI CBOU JCHCTBUS
C IPYTUMU YJI€HAMH KOMaH/IbL;

OIICHMBATh KA4€CTBO CBOETO BKJIaJa B 001U HH(GOPMAIIMOHHBIN MPOIYKT MO KPUTEPUSIM,
CaMOCTOSITENIbHO CPOPMYJTUPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBHS;

CpaBHUBATL PE3YJIbTATBI C I/ICXO)IHOI\/’I 33}13‘16171 1 BKJIaJ KaXJO0Tr0 YJI€HAa KOMaHIbI B
JTOCTHKEHUE PE3yNbTAaTOB, pa3deNsiTh cepy OTBETCTBEHHOCTH U MPOSBIATH TOTOBHOCTH K
MPEIOCTABICHUIO OTUETA Mepe TPYIIION.

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA

Camoopranuzanus:

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

OpUEHTUPOBAThCA B PA3IMUHBIX MOJIXOJAaX K MPUHATHIO pelleHui (MHIUBUIYyaTbHOE
MIPUHSTHE PELIEHUH, IPUHATHE PEIICHUN B TPYIIIE);

CaMOCTOSITENIbHO COCTaBIISITh QJITOPUTM pelleHHs 3aJa4yd (WM ero 4acTb), BbIOMpPATh
crnoco0 pemeHus Yy4yeOHOW 3amaud ¢ Y4€TOM HMMEIOLIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTHUPOBATH Mpe/IaraéMble BApUAHThI PELICHU;



COCTaBIATh IJIAH ACMCTBMM (IJ1aH peanu3allid HaMEYEHHOIO alrOpUTMa pEeLIeHHs),
KOPPEKTHPOBATH MPEIOKEHHBIN aIrOPUTM C YIETOM HOJTYUYECHHUSI HOBBIX 3HAHHHA 00 U3ydyaeMoM
00BEKTE;

JieNiaTh BBIOOpP B YCIIOBHUSIX MPOTUBOPEUYMBOM MHGpOpManuu U OpaThb OTBETCTBEHHOCTH 3a
peLieHue.

CamokoHTpoJIb (peduiexkcus):

BJIQJICTh CIIOCOOAMH CAMOKOHTPOJISL, CAMOMOTHBAIINH U PEIICKCHH;

JlaBaTh OLIEHKY CUTYyalluu U Ipeaararh MiaH €€ N3MEHEHUs;

YUUTBIBATh KOHTEKCT WM NPEABUAECTb TPYIAHOCTH, KOTOpPbIE MOTYT BO3HUKHYTh IIpH
pelieHny yueOHO! 3a7a9u, aIaliTHPOBATh PEIICHUE K MEHSIOIIMMCS 00CTOSATEIHCTBAM;

OOBSCHATh TPUYUHBI JOCTHKCHHS (HEHOCTHIKCHHS) PE3yIbTaTOB WH(OPMAIIMOHHOU
NESTENIbHOCTH, JaBaThb OLCHKY MPHOOPETEHHOMY OIBITY, YMETh HAaXOJWUTh IO3UTHBHOE B
MIPOU30IIEAIIEH CUTYALINH;

BHOCUTh KOPPEKTUBBI B JICSITEIIbHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, U3MEHUBILIUXCS
CUTYaIlMH, YCTAHOBJICHHBIX OMIMOOK, BOSHUKIIUX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSM.

9OMOIHOHAJIBHBLIH HHTELJIEKT:

CTaBUTH c€0s1 Ha MECTO APYTOro YeJIOBEKa, TOHUMAaTh MOTUBBI U HAMEPEHUS JIPYTroro.

IIpunsiTue cedst U APyrux:

OCO3HABaTh HEBO3MOXXHOCTb KOHTPOJIMPOBATh BCE BOKPYI JaXXE€ B YCIOBUSAX OTKPBITOTO
JocTymna K JII00bIM 00bEMaM HHGOpMAIUH.

INPEJIMETHBIE PE3YJIBTATbBI

K koHiy o0ydenus B 7 kjaacce y odyyarorerocst 0y1yT copMHpPOBAHBI CIETYIOLINE YMEHUS:

MOSCHATh HAa MPUMEPAX CMBICT MOHATHHA «HH(OpMAIusy, «MH(OPMAIIMOHHBIN POLIECCY,
«o0paboTka nHGOpMALIHKY, «XpaHEHUE HH(DOPMAITUNY, «TIepenada nHHopMaIuny;

KOJMPOBaTh M JIEKOJMPOBATh COOOIIEHHs IO 3a/JaHHBIM IpaBUIIaM, JEMOHCTPUPOBATH
NOHUMaHHE OCHOBHBIX TPUHIMIIOB KOJAMPOBAHUSA HMH(OpPMAIMK  PA3IUYHON  HPUPOIBI
(TekcToBOM, rpaduueckon, ayamo);

CpaBHUBATh JJIMHBI COOOIICHWH, 3alMCaHHBIX B PA3JIMYHBIX al(aBUTaX, ONEPUPOBATH
€IMHUIIAMH U3MEepEeHUst HHYOPMAITMOHHOTO 00BbEMA M CKOPOCTH NEpeaayy JaHHbIX;

OLICHMBaTb M CpPaBHUBATh pa3Mepbl TEKCTOBBIX, TpaHUueCKUX, 3BYKOBBIX (HaillioB U
BUJ1€0(aNTIOB;

NPUBOJIUTE TIPUMEPHl COBPEMEHHBIX YCTPONCTB XpaHEHHs W Tepefadd WHGOpMAIWH,
CpaBHUBATh UX KOJMUYECTBEHHBIE XapaKTEPUCTUKHU;

BBIJICJIATE OCHOBHBIE ATAIlbl B UICTOPUH M MIOHUMATh TEHIEHIIMH Pa3BUTHs KOMITBIOTEPOB U
MIPOrpaMMHOTO 00€CTICUEHHUST;

MojlyyaTb M HCIIOJIb30BaTh MH(GOPMALMI0O O XapaKTepUCTHKAX IE€PCOHAIbHOIO
KOMITbIOTEpPA U €r0 OCHOBHBIX 3JIeMEHTaX (IpOIeccop, ONepaTHUBHAs MaMATh, J0JTOBPEMEHHAs
namsTh, yCTPOICTBa BBO/Ia-BhIBO/IA);

COOTHOCUTD XapaKTEPUCTUKHU KOMIIbIOTEPA C 33/1a4aMU, PEIIA€MbIMH C €r0 MOMOUIBIO;

OpPUEHTUPOBATHCS B UEPAPXUUECKON CTPYKType (ailioBoil cucTembl (3alIUCHIBATH TOJTHOE
ums ¢aita (katanmora), myTh K ¢aily (karajory) mo HMMEIOLIEeMYCs ONUCaHHio (ailnoBoit
CTPYKTYpPbI HEKOTOPOT'O HH(POPMALITMOHHOTO HOCUTES);



pabotatb ¢ (alIOBOM CHCTEMON MEPCOHATBHOTO KOMIIBIOTEpAa C HCIOJIb30BAHUEM
rpadpuueckoro  umHTepdeiica, a  UMEHHO:  CO3[aBaTh, KONHUPOBaTh, IEpEMeEIaTh,
NIEPEUMEHOBBIBATH, YIAIATh U apXUBUPOBATH (hailsibl U KaTaJOTH, UCIIOJIB30BaTh AHTUBUPYCHYIO
porpaMmmy;

NPEJCTaBISATh  PE3yNbTaThl CBOEW  JEATEIIBHOCTH B  BUAE CTPYKTYPHUPOBAHHBIX
HUIUTIOCTPUPOBAHHBIX JOKYMCHTOB, MYHBTHMGHHfIHBIX Hpe3eHTaqu/i;

uckate wuHpopmammo B HWHTepHere (B TOM 4YHClie, MO KIIOYEBBIM CIIOBaM, IO
M300paXeHHI0), KPUTUYECKU OTHOCUTHCS K HalJJIeHHON MH(OpMAallUK, OCO3HABAs ONACHOCTD IS
JUYHOCTH W OOIlNecTBa pPacHpoCTpPaHEHUs BPEIOHOCHOM uHGOpMalNUd, B TOM YHCIE
AKCTPEMUCTCKOI'O U TEPPOPUCTHUECKOIO XapaKTepa;

IIOHMMATb CTPYKTYPY aJIpECOB BEO-PECYpPCOB;

MCIIOJIb30BaTh COBPEMEHHBIE CEPBUCHI MHTEPHET-KOMMYHUKAIIHIA;

coOmrogarb  TpeboBaHMsi ~ 0€30MACHOM  AKCIUTyaTallMM  TEXHUYECKUX  CPEICTB
MH(POPMALIMOHHBIX U KOMMYHUKALIMOHHBIX TEXHOJIOTUH, COONIIO/IaTh CETEBOM ATHKET, 6a30BbIC
HOPMBI HH(POPMALMOHHOW STHKH H MpaBa Mpu padoTe ¢ MPUIOKEHUSIMH Ha JTIOOBIX yCTPOHCTBAaxX
u B lHTepHeTe, BoIOMpATh O€30MacHbIe CTPATETHH MMOBEICHHS B CETH;

MPUMEHSTh METO/AbI NTPOGUIAKTUKYA HEraTUBHOTO BIUSHUS CPEICTB MH(GOPMAIMOHHBIX U
KOMMYHUKAIIMOHHBIX TEXHOJIOTHH Ha 300POBLEC IMOJIB30BATCIIA.

K koniy o0yuenus B 8 ki1acce y odyuaromierocst OyayT cOpMUpPOBaHBI CIASAYIOIINE YMEHHUS:

MOSICHATh HA MpPUMEpax paszjiuyus MEXAY MO3MUUOHHBIMU U HENO3ULHUOHHBIMHU
CHCTeMaMHU CUHCIICHHUS;

3alUChIBaTh U CpaBHHUBATh 1eibie yncia oT 0 mo 1024 B pa3nuyHBIX MO3UIMOHHBIX
cucTeMax cuucieHus (C ocHOBaHUSAMH 2, 8, 16), BBINOIHATH apu(PMETHUCCKHUE OTECPALIMH HAJ
HHMU;

pPacKpbIBaTh CMBICII TOHSTUN «BBICKA3bIBAHUEY, IOTHYECKAas OIMEpalUsy, «JIOTUYECKOe
BBIPOKECHHEY;

3alUChIBaTh JIOTUYECKHE BBIPAXKEHUS C MCHOJIb30BAHUEM JU3BIOHKIIMH, KOHBIOHKIUU U
OTPULIAHMS, OIPEAENATh UCTUHHOCTh JIOTHYECKUX BBIPAKEHUM, €CIM W3BECTHbl 3HAYEHUS
WCTUHHOCTHU BXOJISAIIUX B HETO TEPEMEHHBIX, CTPOUTH TAOIUIIbI UICTUHHOCTH ISl TIOTUYECKHUX
BBIPAKECHMI;

pPacKpbIBaTh CMBICI TIOHSITHH «UCIOJHUTENbY, «AITOPUTM», «IIpPOrpaMMma, MOHHMas
pa3HUIly MEXAY yIOTpeOIeHreM dTHX TEPMUHOB B OOBIIEHHOW peur U B UHPOPMATHKE;

OTHUCHIBATh AJTOPUTM PEIICHMs 3a/la4ydl Pa3IUYHBIMU CIIOCOOaMHU, B TOM YHWCJIE B BUJE
0JI0K-CXEMEI;

COCTaBJISITh, BBINOJHATH BPYYHYO M HAa KOMIIBIOTEPE HECIOXXHBIE aQITOPUTMBI C
MCIIOJIb30BAaHNEM BETBIICHUN M LUKIOB JUISl YIIPABICHHs MCIOIHUTENSIMU, TaKUMH Kak Pobor,
UYepenamka, YepTEKHUK;

WCIIOJTH30BaTh KOHCTAHTHI W TIEPEMEHHBIC PA3JIMYHBIX THIOB (YHUCIOBBIX, JOTHYECKHUX,
CHUMBOJIBHBIX ), @ TAKXKE COJIep Kalllie UX BBIPAKEHUSI, UCTIOIb30BATh ONEPaTOp NPUCBAUBAHMS;

HCIIONIL30BAaTh MIPH pa3pabO0TKe MPOrpamMMm JIOTUYECKUE 3HAYCHHS, OTIEPAIIMU U BBIPAKEHUS
C HUMH;

aHAJTM3UPOBATH MPE/JIOKEHHBIE aJITOPUTMBI, B TOM YHCIIC ONPEALIISITh, KAaKUE Pe3yabTaThl
BO3MOYKHBI IIPH 33ITAHHOM MHOYECTBE MCXO/IHbIX 3HAYEHUH;

CO3/1aBaTh U OTJIAXKUBATh MPOTPaMMbI Ha OJHOM U3 S3BIKOB MporpammupoBanus (Python,
C++, Iackanp, Java, C#, lllkonbHbIH ANTOpUTMUYECKUN SI3BIK), peamu3yronie HEecIOKHbIE



QITOPUTMBI OOPa0OTKM YHUCIIOBBIX AAHHBIX C MCIOJb30BaHMEM LIMKIOB M BETBJIECHUH, B TOM
YUCJIE PEAINU3YIOIIME IPOBEPKY MEIMMOCTH OJHOIO LEJIOr0 4Yuciaa Ha JApyroe, INPOBEPKY
HATYpaJIbHOTO YUCIIAa Ha IPOCTOTY, BBIACICHHUS U(D U3 HATYPATBHOTO YUCIIA.

K xoniy o0yduenus B 9 kiacce y ooydarorierocs 0yayT copMUpOBaHbI CISTYIOIINE YMECHHUS:
pa30uBaTh 3a7a4d Ha TOJ33Ja4H, COCTABISTh, BBIMOIHITH BPYYHYIO M Ha KOMITBIOTEpPE
HECJIO)KHBIE aJNTOPUTMBI C HWCIOJH30BAHUEM BETBJICHHM, IIMKIOB M BCIIOMOTATEIbHBIX
QITOPUTMOB JIJIsl YIIPABJICHUS UCIIOTHUTENIAMHU, TakuMu Kak Po6ot, Uepenarika, UepTEXHUK;

COCTaBJISITh M OTJIAXKHUBATh NMPOTPAMMBbI, PEAIU3YIONINE TUIIOBbIE aIrOpPUTMbI 00pabOTKU
YHCIIOBBIX TOCJIEIOBATEIIBHOCTEH MM OJJHOMEPHBIX YHCIIOBBIX MACCUBOB (ITOMCK MaKCUMYMOB,
MUHUMYMOB, CYMMBbI WJIM KOJIMYECTBA SJIEMEHTOB C 3a/JIaHHBIMH CBOWCTBAMH) Ha OJIHOM W3
s36IKOB porpammupoBanus (Python, C++, Ilackais, Java, C#, IlIKoapHBIH AJIrOpPUTMHYECKUI
S3bIK);

PacKphIBaTh CMBICT TIOHSITHIA «MOJIENbY, «MOACITUPOBAHUEY, ONMPEICISTh BUIBI MOJICICH,
OLICHUBATh aJIEKBATHOCTb MOJIEIIU MOJEIUPYEMOMY OOBEKTY U LIEISIM MOJIEIUPOBAHUS;

MCIIONIE30BaTh Tpadbl U IEPEBbs A MOJICIHUPOBAHUS CUCTEM CETEBOM M HepapXUdyecKou
CTPYKTYpPBbI, HAXOUTh KpaTyalimuii nyTs B rpade;

BbIOMpaTh CHOCOO IMPEACTaBICHUS JAHHBIX B COOTBETCTBMM C IIOCTaBJICHHOHN 3ajaudeit
(TabnuIbl, cXeMbl, TpadUKH, TUArPaMMBbI) C UCITOJIB30BAHHEM COOTBETCTBYIOIIUX ITPOTPAMMHBIX
CpencTB 00pabOTKH JIaHHBIX;

UCIIONIb30BaTh dJICKTPOHHBIE TaONHIBI JUisi 0OpaOOTKM, aHanu3a W BHU3yalU3allUdd
YHUCIIOBBIX JAHHBIX, B TOM YHCJIE C BBIJCIICHUEM JHAara3oHa TaOJIWIBI U YIOPSIOYNBAHUEM
(COPTHUPOBKOI1) €T0 3JIEMEHTOB;

co3daBaTh W TPUMEHATH B DIEKTPOHHBIX Tabnumax ¢GopMynsl Uisi pacué€ToB C
UCIIOJIb30BAaHUEM BCTPOCHHBIX apupMeTHUYeCKuX (YHKIUH (CyMMHUpPOBaHME U TMOACYET
3HaYCHWH, OTBEYAIOIIMX 3aJaHHOMY YCIOBHIO, CpelHee apu(MeTH4ecKoe, MOUCK
MaKCUMaJIbHOTO W MHHUMAJIBHOTO 3HAYEHHs), aOCOTIOTHOW, OTHOCHTEIIBHOW, CMEIIaHHOU
aZipecaruu;

UCIIONIb30BaTh DJJIEKTPOHHBIC TAOMHIIBI IS YUCIEHHOTO MOJETHPOBAHUS B MPOCTHIX
3a/1a4ax U3 pa3HbIX MPEIMETHBIX 00sacTeil;

UCIIOJIb30BaTh COBPEMEHHBIC HWHTEPHET-CEPBUCHI (B TOM YHCIE KOMMYHUKAIIHOHHBIC
CEpBHCHI, OONAYHbIE XPAHWUIUIIA JAHHBIX, OHJIAMH-MPOTpaMMbl (TEKCTOBBIE M Tpaduueckue
PEIaKTOPBI, Cpebl pPa3pabOTKH)) B yueOHON U MOBCEHEBHOM NESTENbHOCTH;

MPUBOJUTh TPHUMEPHI HCIIOIB30BAHUS T'COMH(OPMAIMOHHBIX CEPBHCOB, CEPBHCOB
TOCYJapCTBEHHBIX YCIYyT, 00pa30BaTeNIbHBIX cepBUCOB MHTEpHETa B yueOHON M MOBCEIHEBHOU
JESITEIbHOCTH;

UCIIONB30BAaTh  PA3IMYHBIE CPEJICTBA 3alUTBl OT BPEJOHOCHOTO MPOTPAMMHOIO
oOecrneveHus, 3aluiiaTh NePCOHANBHYI0 MH(GOPMAIIMIO OT HECAHKIIMOHMPOBAHHOIO JOCTyNa U
€ro IMOCHEACTBUM (pasriamieHus, MOJMEHbI, YTpaTbl JAaHHBIX) C Y4ETOM OCHOBHBIX
TEXHOJIOTHYECKUX M COIHAILHO-TICUXOJOTHYECKUX ACIEKTOB HCIONb30BaHUs ceTH WHTepHeT
(cereBass aHOHMMHOCTH, ITU(PPOBOI cJell, ayTeHTHYHOCTh CYOBEKTOB U PECYpPCOB, OMACHOCTH
BPEJIOHOCHOTO KO/1a);

pacro3HaBaTh TIONBITKA W TMPEAYNPEeKIaTh BOBJICUYCHHE ce0s W OKPYKAIIMUX B
JNECTPYKTUBHBIE U KPUMHUHAJIbHBIE (POPMBI CETEBOW aKTUBHOCTH (B TOM 4HClIe KUOEpOYIIIHHT,
¢buuHr).



TEMATHYECKOE INTAHUPOBAHHUE

7 KJIACC
KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ Konrposbnusie IIpakrunyeckue
MPOrpaMMbl Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypchl
Paznea 1. lndpoBasi rpaMOTHOCTD
11 Komibrotep — yHHBEpcanbHOE YCTPOHCTBO 5 bubnnorexka HOK
' 00pabOTKH JaHHBIX https://m.edsoo.ru/7f41646e
1.2 [IporpaMMebl 1 TaHHBIE 4 Bubmmorexa LIOK
' Porp 8 https://m.edsoo.ru/7f41646e
1.3 KommerotepHsie ceTu 2 bubmmorexa LIOK
' P https://m.edsoo.ru/7f41646e
Hroro mo pazueny 8
Pa3nen 2. Teopernueckue 0CHOBbI HHPOPMATHKH
51 WNudopmanus u nuHhopMaioHHbIe 5 bubnuoreka [JOK
' IPOIIECCHI https://m.edso0o.ru/7f41646e
2.2 [IpencraBnenue nHGpOpMaLUU 9 bubmmorexa LIOK
' ped piatt https://m.edsoo.ru/7f41646e
Hroro no pazneny 11
Pazgen 3. UndopmManmoHHbIe TEXHOJIOTUH
31 TRt o 6 1 bubmmorexa [JOK
: KCTOBBIC JOKYMEHTBI
AOKIM https://m.edsoo.ru/7f41646e
b K
3.2 KomnbrotepHas rpaguka 4 nbmorexa 11O

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



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

3.3 MyabpTUMEIUHHEIE TIPE3EHTALIIN 3 bubmorexa HOK
' Y A P a https://m.edsoo.ru/7f41646e
Hroro no pazueny 13
PeszepBHoe Bpemst 2

OBIIEE KOJIMYECTBO YACOB I10

I[TPOT'PAMME 34



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

8 KVIACC

Kosaun4yecTBo 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne n/m Kourpoabusie IIpakruueckue
NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoThI padoThI
pecypchl
Pasznea 1. TeopeTuueckue 0CHOBBI MH(POPMATHKH
bubmuoreka [JOK
1.1 1
CHCTEMBI CHCIHIL 0 https://m.edsoo.ru/7f418516
1.2 DJIEeMEHThI MaTEeMaTUYECKOM JIOTUKH 6 1 bubmmorexa LIOK
' https://m.edso0.ru/7f418516
Hroro no pazgeny 12
Pa3znen 2. AnropuT™MbI 1 NIPOrPpaMMHUPOBAHUE
51 HcnonnauTenu v anropuTMsl. 10 1 bubnuorexa [JOK
' AJTOPUTMHYECKHE KOHCTPYKIHH https://m.edso0.ru/7f418516
2.2 SI3BIK TpOTpaMMUPOBAHUS 9 bubmorexa LIOK
' porp P https://m.edso0.ru/7f418516
2.3 AHanu3 aliropuTMOB 2 Brbmiorexa LIOK
' P https://m.edso0.ru/7f418516
Hroro no paszneny 21
Pe3epBHOE Bpems 1
OBIIEE KOJIMYECTBO YACOB I10 34 3 0

[NPOT'PAMME



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

9 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM uu@poBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (itcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pasznea 1. lndpoBasi rpaMOTHOCTD
11 I'moGanpHas cets IHTEpHET U CTpaTeTuu 3 bubnnorexka HOK
' 0€30I1aCHOTO MTOBEICHHS B HE https://m.edsoo.ru/7f41a7d0
12 Pabota B ua(opmManmoHHOM 3 bubnmnoreka HOK
' IPOCTPAHCTBE https://m.edsoo.ru/7f41a7d0
Hroro mo pazueny 6
Pa3znen 2. TeopeTudeckue 0CHOBbI MH()OPMATUKH
bub OK
2.1 MopenupoBanue Kak METO]I TO3HAHMS 8 1 htI/tIpSJ,I:I;I/OrrTLe;aSC])_E).ru 17§41a7d0
Hroro no pazneny 8
Pa3nes 3. Anroput™Mbl M NpOorpaMMHupoOBaHue
3.1 Pa3paboTka anropuTMoB U mporpamm 6 1 Bubmmorexa LIOK
' P P porp https://m.edsoo.ru/7f41a7d0
bu6mmoreka [IOK
3.2 v 2
HIPARICHES https://m.edsoo.ru/7f41a7d0
Hroro mo pazneny 8
Pasznen 4. UndopmManmoHHbIe TEXHOJIOTUH
bu6nuoreka [IOK
41 10
HEKTPOHHbIC Ta0HLLEL https://m.edsoo.ru/7f41a7d0
4.2 WNHupopmaninoHHbIE TEXHOJIOTUU B 1 bu6muoreka [JOK



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

COBPEMEHHOM OOIIECTBE

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

Hroro no pazueny 11
Pe3epBHOE Bpems 1
OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOT'PAMME



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

IHOYPOYHOE IINTAHUPOBAHHUE

7 KJIACC
N Kosaun4yecTBo 4acoB Jara JIeKTPOHHBbIE U(PPOBHIE
Tema YpoOKa K()HTp()ﬂ],HLIe HpaKTI/I‘IGCKI/Ie oﬁpasoBaTeanme
n/n Bcero U3YYeHUs
padoThbI padoTbI pecypcbl
Komneiotep — yHuBepcaiibHOE
BBIYHCIIUTEIILHOE YCTPOMCTBO,
1 paboraromiee 1mo H}};O?i)aMMe. 1 Bubmmorexa LIOK
https://m.edsoo.ru/8a1521d2
TexHHKa 0€30MaCHOCTH | MpaBUiIa
paboThl Ha KOMIIBIOTEPE
HcTtopust 1 coBpeMEeHHbIE
2 TeHI{epHuHH paSI}:I/ITI/Iﬂ 1 bubmorexa HOK
https://m.edsoo.ru/8al523ee
KOMITHIOTEPOB
[TporpammMHoe oOecrieueHue
3 K:MHEIOTepa. [IpaBoBas oxpana 1 bubamorexa IOK
https://m.edso0.ru/8a152826
POrpaMM U JIaHHBIX
4 ®aitnel 1 nanku. OCHOBHEIC 1 bu6mmoreka [JOK
orepanyi ¢ (aiiamMu 1 nanKkamu https://m.edsoo.ru/8al52a74
ApxuBanus TaHHBIX.
5) HEHOJ‘H::OBafII/Ie MIPOrpaMM- 1 Brbmiorexa LIOK
https://m.edsoo.ru/8al52cfe
apXHUBaTOPOB
6 KomnberotepHbie BUpYCHI U 1 bubnuorexa [IOK
AHTHBHUPYCHBIE IIPOTPAMMBI https://m.edsoo0.ru/8a152f74
7 Komnsrorepnsie cetu. [Touck 1 bubnmnoreka [JOK
uHpopmanuu B ceTd MHTepHET https://m.edsoo.ru/8a153244
8 CepBHCH HHTEPHET- 1 bubnmuotexa [JOK

KOMMYyHHUKaIuil. CeTeBoi 3THUKET.

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

Crpareruu 6€30MacHOTO
noBesieHust B luTepHere

9 WNndopmanus u naHubie Bubamorexa IOK
YAt H A https://m.eds00.ru/8a161966
bu6mmoreka [JOK
10 "
HOPMALHOHHBIC IPOLICCCEL https://m.edsoo.ru/8al6le2a
» Pa(31)H006pa31/IIEe SI3BIKOB U BuGmiorexa LIOK
andasutoB. EcrecTBeHHbIE U
https://m.edsoo.ru/8al61fec
dbopManbHbIe SI3bIKU
12| Tipsobpasonne mioro bubmorera LIOK
peoop https://m.edsoo0.ru/8a162186
anaBuTa K TBOMIHOMY
13 HC?GHCITB;IG:HZ Ha:H(:Hz B bu6mmoreka [JOK
KOMITBIOTEPE KaK TCKCTOB B
P https://m.edso0.ru/8a162316
JBOMYHOM alihaBUTE
E
14 waoparum n exopoc buomorera LIOK
pMat P https://m.edso0.ru/8a16249c
nepeaavn JaHHbIX
15 E:;[If pl\(4) Bagze ;eII;CTZBB'H MEPHBI Bubmiorexa LIOK
OVEPHRIC 11 HEPABHOMEPHEI® https://m.edso0.ru/8a1625f0
KOJIbI
16 JlexoaupoBaHue COOOIICHUIA.
HNudpopmannoHHblii 00BEM TEKCTa
17 Hudposoe mpencrasieHme bubnmoreka [JOK
HETIPEePHIBHBIX JaHHBIX https://m.eds00.ru/8a162848
Konuposanue upera. OI.EeHKa BuGmiorexa 1IOK
18 UHPOPMALIMOHHOTO 00BEMa

T pa(pI/I‘{CCKI/IX JaHHBIX 1A

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

pPacTpoBOTO HU300paKEHUS

19 KonupoBanue 3Byka bubamorexa IOK
https://m.edsoo.ru/8a162b72
PesepBHblii ypok «KoHTpobHAs
20 pa6oI;a o TZII\)/IC "HpCI[CfaBJIeHI/IC bubmmorexa LIOK
https://m.edsoo.ru/8a162d02
uHpopmaruu'"
TexkcToBbIC JOKYMEHTBI, UX BBOJ U
21 pe,I[aKTI/IpOBHaHI/IZ B TEKCTOBOM " BuGmmorexa LIOK
https://m.edsoo.ru/8al62e7e
nporeccope
dopmaTHpOBaHUE TEKCTOBBIX bubmmorexa [IOK
22
JIOKYMEHTOB https://m.edso0.ru/8a162fe6
93 [TapameTpsl cTpanuibl. COUCKH U bubnunoreka [JOK
TaOJIUIIBI https://m.edsoo0.ru/8a1632d4
24 BcTraBka HETEKCTOBBIX 0OBEKTOB B bubmuoreka [JOK
TEKCTOBBIC JOKYMCHTBI https://m.edsoo.ru/8a1632d4
WHTemekTyaibHbIe BO3MOXKHOCTH
25 COBPEMEHHBIX CUCTEM 00pabOTKH
TEKCTOB
%5 | v nonowt Totorome buGiorera LIOK
https://m.edsoo.ru/8a1635c2
JIOKYMEHTBI»
97 I'paduueckuit pepakrop. bubnuorexa [IOK
PacTtpoBble pucynku https://m.edso0.ru/8a163874
28 Orneparuy pe1aKTHPOBAHUS bubmuorexa [JOK
rpaguyeckux 00BHEKTOB https://m.eds00.ru/8a1639d2
bubmuorexa [JOK
29 BekropHas rpaduka https://m.edso0.ru/8a163b30
30 O000I1IIeHNE U CUCTEMATHU3ALHS bu6nmoreka [JOK



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

3HaHui no teme «KoMmrbroTepHas
rpaduka». [IpoBepounas padora /
Bcepoccuiickast mpoBepoyHas
pabora

https://m.edso0.ru/8a16404e

PesepBHeiit ypok. O600ICHHE U

31 CUCTEeMAaTH3aIHsI 3HAHWH / 1 bubnmoreka [JOK
Bcepoccuiickas mpoBepouHas https://m.edso0.ru/8a164828
pabora

39 [ToaroroBka MyJIbTUMEIUMHBIX 1 bubmuoreka [JOK
npe3eHTaIHi https://m.edsoo.ru/8al1642c4

o0aBJICHHE Ha ClIaii

33 fyﬂHOBmyanLHHX ,HE;ZI[{HBIX 1 bubmorexa [JOK

’ https://m.eds00.ru/8a164472
AHUMAIIH U TUTICPCCHLUIOK
O000I11IeHNE U CUCTEMATU3ALUS

34 3HAHUU 110 TEME 1 bubmuoreka [JOK
«MynbTUMEIUITHBIC https://m.eds00.ru/8a164652
MIpe3eHTAINI)

OBUIEE KOJIMYECTBO YACOB I10 34

[MPOT'PAMME



https://m.edsoo.ru/8a16404e
https://m.edsoo.ru/8a164828
https://m.edsoo.ru/8a1642c4
https://m.edsoo.ru/8a164472
https://m.edsoo.ru/8a164652

8 KVIACC

KoanuecTBo 4acoB

JJIeKTPOHHBbIE U(PPOBHIE

Ne Jlara
Tema ypoxa Konrposbusie IIpakrunyeckue oOpa3oBaTe/IbHbIE
n/n Bceero H3yYeHUs
padoThI padoTshI pecypchl
1 Hemo3unuoHHbIE U TO3UIIMOHHEIE 1 bu6mmoreka [JOK
CUCTEMBI CUMCIICHHUS https://m.edso00.ru/8a1649e0
2 PasBepuyTas ¢popma 3anucu uucia 1 bubmmorexa LIOK
https://m.edsoo.ru/8al64ba2
BOWYHAS CUCTEMa CUHCIICHUS.
3 ipn(bMemquKHe orepanuu B 1 bubnmorexa LIOK
. https://m.edsoo.ru/8a164d96
JIBOMYHOU CHICTEME CUMCIICHUS
4 BoceMepuuHas cuctema cUuCiIeHuUs 1 Bubmorexa LIOK
https://m.edso0.ru/8a165296
5 [IlecTHanuarepuyHas cucrema 1 bu6mmoreka [JOK
CUHCIICHUS https://m.edso0.ru/8a16549¢
O0o001mIeHNEe U CHCTEMaTH3aITHS
6 3HaHI/IHI; o TeMe «CHUCTEMBI ) 1 bubmmorexa LOK
https://m.edsoo.ru/8a16564c
CUUCTICHUS»
7 Jlorndueckue BBICKA3bIBAHUS 1 bubmmorexa [TOK
https://m.edsoo.ru/8a1657fa
8 Jlornueckue onepamuu «u», «Aiam», 1 bubmuorexa [JOK
«HE» https://m.eds00.ru/8a165b56
9 OnpeneneHre ICTUHHOCTH 1 bubmuorexa [JOK
COCTaBHOTO BHICKA3bIBAHUS https://m.edso00.ru/8a165cf0
10 TaGmuIbl UICTUHHOCTH 1
11 Jlorudueckue 31€MEHTBI 1 Bubmorexa LIOK

https://m.edsoo0.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
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https://m.edsoo.ru/8a1657fa
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https://m.edsoo.ru/8a165cf0
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KontponbHast pabora o Teme

12 «IeMeHThI MaTeMaTH4eCKON Bubmorexa IOK
https://m.edso0.ru/8a178c38
JIOTUKI»
13 [onsarue anroputma. bubmmorexa [IOK
Hcnonuutenu alropuTMoB https://m.edso0.ru/8a17949e
14 CgoiictBa anroputma. CriocoObl bubmuoreka [JOK
3aIlUCH aJrOpUT™Ma https://m.edso0.ru/8a179606
AnroputMuyecKas KOHCTPYKIUS
15 «cnenoBanuey. JInHeHbII
AITOPUTM
AnropuT™MHYECKas KOHCTPYKITUS
16 «BETBJICHUCY: TTOJTHASI U HETIOJTHAS
dbopmbl
17 AnropurMuyeckasi KOHCTPYKIUS bubmmorexa [IOK
«TTOBTOPCHHE) https://m.edso0.ru/8a17998a
18 dopMalbHOE UCIIOJIHEHHE bu6nuorexa [IOK
aropuT™Ma https://m.edsoo.ru/8al79aac
PazpaboTka HECIOKHBIX
19 AJITOPUTMOB C HUCTIOJIB30BAHUEM bubnuoteka [JOK
IIUKJIOB JIJISl YIPaBJICHUS https://m.edsoo0.ru/8al79elc
dbopManbHBIMU UCTIOTHUTEISIMU
Pa3paboTka HECTOKHBIX
QITOPUTMOB C UCTIOIB30BaHUEM
20 I_II/IKJ'IIZ)B Y BETBJICHUN IS bubmorexa HOK
https://m.edsoo.ru/8al79elc
yrpaBieHus: GopMaTbHBIMU
UCTIOTHUTEISIMU
21 Boinonxnenue anroputMon Brbmiorexa 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

O00011IeHNE U CUCTEMATHU3ALHS
3HaHUH 1o TeMe «lICroTHuTenn "

bu6mmoreka [JOK

22 QITOPUTMBI. AJITOPUTMUYECKHE https://m.edsoo.ru/8al7al8c
KOHCTPYKIIUN
93 SI3BIK MPOrpaMMHUPOBAHUS.
Cucrema nporpaMMUpOBaHUs
24 ITepemennbie. Oneparop
MIPUCBaNBaHUS
o5 [TporpaMmmMupoBaHue TMHEWHBIX
AITOPUTMOB
26 Pa3zpaboTka nmporpamm,
CoJIeprKaliX ONepaTop BETBICHUS
27 Jnanorosas oTJIajika MporpaMm
28 Hukn ¢ ycinoBuem
. bubmnoreka [IOK
29 Hyre ¢ mepemerroit https://m.edsoo.ru/8al7ac4a
30 O06paboTka CHMBOJIBHBIX TAHHBIX bubmotexa [IOK
https://m.edsoo.ru/8al7ad6c
O00011eHNEe U CUCTEMATU3ALIS
3HaHUM MO Teme «SI3bIK
31 POTPaMMHUPOBAHUS) bubnunoreka [JOK
[IpoBepounas pabota / https://m.edsoo.ru/8al7ae8e
Bcepoccuiickas npoBepoyHas
pabora
Peseprubrit ypok. O6001eHNE U
30 cHUCTeMaTU3alrs 3HAaHUN U YMEHUI bubnmnoreka [JOK

1o Kypcy uHpopmatuku 8 kiacca /
Bcepocculickas npoBepoyHas

https://m.edso0.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

pabora

33

AHaIIU3 aNrOPUTMOB.
Ornpenenenrie BO3MOXKHBIX
PE3yNIBTaTOB padOTHI ANITOPUTMA
IpY 33J]aHHOM MHOKECTBE
BXOOHBIX JAaHHBIX

bubmuoreka [JOK
https://m.edsoo.ru/8al7afa6

34

AHaIIU3 aNrOPUTMOB.
Ornpenenenrie BO3MOXKHBIX
BXOAHBIX JAHHBIX, IPUBOAAIIHNX K
JTAHHOMY pe3yJIbTaTy

OBIIEE KOJIMYECTBO YACOB I10
[MTPOI'PAMME

34



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

9 KJIACC

KoaunuecTBO 4acoB

JJIeKTPOHHBbIE U(PPOBHIE

Ne Jlara
Tema YpoOKa K()HTp()ﬂ],HLIe HpaKTI/I‘IGCKI/Ie oﬁpasoBaTeanme
n/n Bcero H3yYeHUs
padoThbI padoTbI pecypcbl

1 I'mo6anbnas cetb MuTepueT. IP- 1 bubmuoreka [JOK
azpeca y3ioB. bonbliie qaHHbIe https://m.edso0.ru/8al17b578

2 NudopmarnmonHas 6€301MacHOCTb 1 Bubmmorexa LIOK

https://m.edso0.ru/8a17b690
Vder nousTus oo
nH(pOpMaIIMOHHOM 0€30MacHOCTH
3 le(/ll) CI())?;II&IIIHI/II/I KOMILIEKCHBIX 1 Bubmmorexa LIOK
https://m.edsoo.ru/8al7b7bc
WH(pOPMAIMOHHBIX 0OBEKTOB B
BHJIC BEO-CTpaHMI]

4 Bunas! nestenbHOCTH B CeTH 1 bu6mmoreka [IOK
Wnrepuer https://m.edso0.ru/8a17b8e8
OO6nayHble TEXHOJIOTHH.

5 Hcnonb3oBanue oHnaitH-opuca 1 Bubmiorexa LIOK

https://m.edsoo.ru/8al7bale
TSl pa3paboOTKH IOKYMEHTOB
O06o0011eHre U cucTeMaTu3alus
3HaHUH 10 TeMaM «I mobabHas

6 ceTb MHTEpHET U cTpareruu 1 bubnunoreka [JOK
0€30I1aCHOI0 MOBEIECHUS B HEMY, https://m.edso0.ru/8al7bb36
«Pabota B nH(popMaLIMOHHOM
MIPOCTPAHCTBEY

7 Mogenu 1 MOJETUPOBAHHUE. 1 bubnmnoreka [JOK
Knaccudpukanuu moneneit https://m.edsoo.ru/8al7be06

8 Tabmuunbie MoIeTN 1 bubnmuotexa [JOK



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

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

Pa3zpaboTka ogqHOTaOIMYHON Oa3bl

9 naHHbIX. COCTaBJICHHE 3aIPOCOB K
0a3e JaHHBIX
I'pad. BecoBas matpuia rpada.
JlnvHa myTH MeX1y BepIInHAMU
10 rpada. Beraucnenue koaudyecTra
IIyTE€N B HAIIPABJICHHOM
AIUKIINIeCcKOM Tpade
11 Hepero. [Tepebop BapruaHTOB ¢
MOMOIIIBIO JiepeBa
12 MaremaTruecKkoe MOJICIIUPOBAHKE BuGmmorexa LIOK
https://m.edsoo.ru/8a17¢392
13 Drarbl KOMITBIOTEPHOTO bubnmoreka [JOK
MOJICTTUPOBAHHSI https://m.edsoo.ru/8al7c4aa
O06o0011eHre U cucTeMaTH3alus
14 3Hanuii. KonTponbHas paboTa no bubnunorexa [JOK
TeMe «MoIepoBaHue KaK METO/I https://m.edso0.ru/8al17c9c8
MTO3HAHUS
Pazbuenue 3amaun Ha moA3agauu.
CocraBieHre alropuTMOB U
15 IIPOrpaMM ¢ I/ICHOJ‘II;?»OBaHI/IeM bubamorexa IOK
N https://m.edsoo.ru/8al7ch12
BETBJICHH, IUKIIOB U
BCIIOMOTaTeIILHBIX aJITOPUTMOB
16 OnHOMEpHBIE MACCHBBI bubmorexa HOK
https://m.edsoo.ru/8al7cc3e
17 Tunosble anropuT™Mbl 00pabOTKH bubnuorexa [JOK

MacCCHUBOB

https://m.edso0.ru/8al17cd60



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

18

CopTtupoBka MaccuBa

19 O0paboTka MoTOKa JaHHBIX Bubmiorexa LIOK
https://m.edsoo.ru/8a17d01c
O000111eHrE U CUCTEMATU3 AL
20 sHaHuil. KonTponpHas padora 1o bubmuorexa [JOK
teme «Pa3paboTKa aJropuTMOB U https://m.edsoo.ru/8al7d1ca
POrpaMm»
21 VYmpasnenue. Curnan. OOparHas bubnnoreka [JOK
CBSI3b https://m.edsoo.ru/8al7d4d6
bubmuoreka [JOK
22 PoGoTtusnpoBaHHbIE CUCTEMBI https://m.eds0o.ru/8al7d602
DOneKTpOHHbIe Ta0NULIbl. TUIIBI
23 ,I[aHHLIr))( B A4EHKaX 3J'II-ICKTpOHHOI71 bubmmorexa [IOK
https://m.edsoo.ru/8a17d710
TaOJIUIIBI
24 PenaxtupoBanue u bu6mmoreka [JOK
(dopmaTHpoBaHHE TAOIHUIL https://m.edsoo.ru/8a17d832
Bcerpoennbie KIMH JUTSI TIOUCKA
25 MaKEI/IMyMa hTZ;HEyM:[ CYMMBI U Brbmiorexa LIOK
’ ’ https://m.edsoo.ru/8a17d990
CpeIHero apupmMeTHIeCKOro
26 CoptupoBka u GuiIbTpaIus bubnuotexa [JOK
JIAHHBIX B BBIJIECJIIEHHOM JUAIIa30HE https://m.edso0.ru/8al17db70
IToctpoenue nuarpamMm u
27 Fpa(bII:I)KOB B BiCKT}P;OHHBIX Bubamorexa IOK
https://m.edsoo.ru/8al7e08e
TabIuIax
98 OtHOcuTenbHAs, a0COTIOTHAS U bubmuorexa [JOK
CMEIIIaHHas aJpecarus https://m.edsoo.ru/8al7e2b4
29 VY cii0BHBIE BRIUUCIICHUS B bubnmuotexa [JOK

AJIEKTPOHHBIX TaOJIMIIaX

https://m.edsoo.ru/8al7e6ba



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

30 O0paboTka 0ONIBIINX HAOOPOB 1 bubnmoreka [JOK
JIAHHBIX https://m.edsoo0.ru/8al7e87c
YucneHHoe MOJEIMPOBAHUE B bubmmorexa [IOK
31 1
9JIEKTPOHHBIX TAOIHIIAX https://m.edsoo.ru/8al7eaca
“ O606IEIGHI/IeeI/I (eJI/IC;el;/IaTI/ISaHI/I}Ie . BuGmorexa LOK
3HAHUHU 110 TeMe «DIIEKTPOHHBI
p https://m.edsoo.ru/8al7ec3c
TaOJIULIBI»
Ponbs nndopmanmoHHbIx
33 TEXHOJIOTHI B Pa3BUTUU 1 bubnnoreka [JOK
9KOHOMHUKH MHpPa, CTPaHHI, https://m.edso0.ru/8al7ed54
peruona
U | onomoann Hooosee . buGmorexa LIOK
HH- https://m.edsoo0.ru/8al7ee6c
MMOBTOPCHHE
OBIIEE KOJIMYECTBO YACOB I10 34

[NPOTPAMME



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




MMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHHMS OCHOBHOU
OBPA30BATEJIbHOM ITPOT'PAMMBI

7 KUIIACC

Kon
NMpoBepsieMoro
pe3yJbTara

1

11

1.2

1.3

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/ibHOI MPOrPaMMBbI OCHOBHOTI'0 00111eT0 00pa30BaHUs

[To Treme «l{udpoBasi r(paMOTHOCTHY

[ToscHAT, Ha  TpuUMepax CMBICT  HOHATHH  «HHPOPMALIUN»,
«nH(pOpMaIMOHHBIN Ipoleccy, «00paboTka HHPOPMALIUNY, «XPAaHEHHE
uH(popMaLuny, «epeaada HHGOpMaIum»

[TpuBOIMTE pUMEPBI COBPEMEHHBIX YCTPOMCTB XPAHEHHUS U IEpENadn

nH(pOpMaLM1, CPABHUBATH UX KOJMUYECTBEHHBIE XapaKTEPUCTUKU

[Tonmyyate W HCHONB30BaTh HMH(OpPMALMIO O XapaKTEpPUCTHUKAX
HEPCOHAIBHOTO KOMIIBIOTEPA U €0 OCHOBHBIX 3JIEMEHTax (IIporeccop,
OIepaTUBHAs IAMATh, JOJIOBPEMEHHAs IaMAThb, YCTPOMCTBA BBOJA-

BBIBOJIA)

14

1.5

COOTHOCHTH XapaKTCPHUCTUKU KOMIIBIOTCPA C 3aaa4YaMu, pCIaCMbIMHA C

€T0 IOMOIIBIO

OpueHTHpOBaThCSI B HMEPAPXMUECKON CTPYKType (haiijioBOH CHCTEMBI
(3anuchIBaTh MosIHOE UM (Qaiina (kaTanora), myTsh K (aitiny (kaTtanory)
[0 MMEIOIIEMYCSl OIMUCAaHUIO0 (alIOBOM CTPYKTYphl HEKOTOPOTO

MH(POPMALIMOHHOTO HOCUTEIIS)

1.6

1.7

PaGoTtate ¢ (aiiioBoii cucTeMOW MEpPCOHAIBHOTO KOMIIBIOTEpA C
MCIIOJIb30BaHUEM rpaduueckoro uHrepdeiica: co3aBarh (KOMUPOBATH,
nepemMenaTb, epeuMeHOBbIBaTh, yIAIATh U apXUBUPOBATH (ailiibl U

KaTaJjory, UCI0JIb30BaTh aHTUBUPYCHYIO MPOTrpamMmy)

Hckate unpopmanuio B MHTepHeTe (B TOM 4YHCIIE TO KIHOYEBHIM
cJoBaM, MO H300paXEHUI0), KPUTHYECKH OTHOCHUTBHCS K HAWJICHHOU
uH(pOpMaIlMK, OCO3HABaTh OMACHOCTHh [JIS JIMYHOCTH M 00IIecTBa
pactpocTpaHeHUs BPEAOHOCHOW WHpOpManuM, B TOM YHCIE

9KCTPEMHUCTCKOT'0 U TECPPOPUCTHICCKOI'O XapaKTCpa

1.8

[ToHuMaTh CTPYKTYpY aJipecoB BeO-pecypcoB




1.9

Hcnonp30BaTh COBpEMEHHBIE CEPBUCH MHTEPHET-KOMMYHUKAIIUHA

CoOmomate TpeboBaHMS 0O€30MaCHOM JKCITyaTallMM TEXHUYECKHX

CpCaACTB I/IH(bOpMaI_II/IOHHBIX U KOMMYHHKAIIMOHHBIX TGXHOHOFHﬁ,

1.10 cOOJII0/1aTh CETEBOM ITUKET, 0a30BbIe HOPMBI HH()OPMAITMOHHOW ATHUKH
U TpaBa mpu paboTe ¢ MPUIOKCHUSIMH HA JIOOBIX yCTPOWCTBaX M B
WuTepHere, BHIOUpaTh O€30MacHbIE CTPATETUU MOBEICHUS B CETH
[TpumeHsTh MeTOAbl NMPO(PUIAKTUKY HETaTUBHOTO BIIMSHHUS CPEICTB
1.11 MH(POPMALMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTHI Ha 3/10POBbHE
MOJIb30BATENS
2 [To reme «Teopernyeckue 0OCHOBBI UHHOPMATUKI»
KoaupoBaTe U AekoIupoBaTh COOOIIEHHUS [0 3aJaHHBIM IpaBUIIaM,
2.1 JEMOHCTPUPOBATh TIOHUMAHUE OCHOBHBIX TIPUHITUIIOB KOJUPOBAHUS
uH(GOPMAIIMK Pa3InIHON TPUPOIBI (TEKCTOBOM, rpaMuecKoii, ayano-)
CpaBHUBaTh JUIMHBI  COOOIICHWIA, 3alMCAHHBIX B  Pa3IMYHBIX
2.2 andaBUTax, ONEPUPOBATH CIMHUIIAMH H3MEpPEHUsS HH(POPMAIMOHHOIO
00BEMa U CKOPOCTHU NEpeaun JaHHBIX
o3 OneHuBaTh W CpaBHUBATh pa3MEPbl TEKCTOBBIX, TpadUUCCKUX,
' 3BYKOBBIX (haiinioB u Bujeodaiinon
3 [To Teme «MHpOpMALIMOHHBIE TEXHOIOTHI)
[IpencraBisTh  pe3yibTaThl  CBOEM  JNEATEIBLHOCTH B BHJE
3.1 CTPYKTYpPHUPOBAHHBIX WJUTIOCTPUPOBAHHBIX JIOKYMEHTOB,
MYJIbTUMEIUNHBIX MPE3CHTALUN
8 KJIACC
Kon o
IIpoBepsiemble MpeIMeTHbIE Pe3yJILTATHI 0CBOCHNSI OCHOBHOIM
NMpoBePsSieMoOro .
o0pa3oBaTe/ibHOI MPOrpaMMbl OCHOBHOTO 00111eT0 00pa30BaHUs
pe3yJbTara
1 [To Teme «TeopeTuueckre OCHOBBI HHPOPMATHUKI
11 [TosicHsITP Ha TpHUMeEpax pasIuuds MEXKIy TMO3WIMOHHBIMA U
' HEMO3UIIMOHHBIMH CUCTEMAaMH CUUCIICHUS
3anuceiBaTh U cpaBHUBATH Lienble yucaa or 0 1o 1024 B paznuyHbIX
1.2 MO3WIIMOHHBIX CHUCTEMax CuucieHus (¢ ocHoBaHusmu 2, 8, 16),

BBITIOJIHATH apI/I(I)MCTI/I‘{CCKI/IC onepanru HaaQ HUMHA




1.3

1.4

2.1

2.2

2.3

2.4

2.5

PaCKpBIBaTI) CMBICJI MMOHSTUHN «BBICKA3bIBAHHCEC), «Ioruyeckas

onepanus», «JIOrH4€CKOC BbIPAKCHUCH

3anuchIBaTh JOIHYSCKUE BbIPpAXKCHUA C UCIIOJIb30BAHUCM JU3BIOHKINH,
KOHBIOHKIIMKM KW OTpHLAHUA, OIPECACIATH HCTHHHOCTH JIOTHYCCKHUX
BLIpﬁ)KGHPIfI, €CJIM U3BCCTHBI 3HAYCHUA NCTHUHHOCTH BXOJAIIMWX B HEI'O
INEPEMCHHEBIX, CTPOUTH Ta6J'II/II_II)I HUCTUHHOCTH JId JIOTHYCCKHX

BBIPAKCHUI
ITo TemMe «ANTOpUTMBI U IPOTPAMMHUPOBAHUE

PackpbiBaTh ~ CMBICII  MOHSTHH  «UCIOJHUTEIbY»,  «AJTOPUTM»,
«rporpamMmay, IOHHMMas pa3HUIy MEXKIy YINOTpeOJeHHeM 3Tux

TEPMUHOB B OOBIJICHHOM peur U B HH(OpMATHKE

OnuceiBaTh AITOPpUTM PCIICHUA 3aJjadr pa3JINYHbIMU CHOCO6aMI/I, B

TOM 4HUCJIC B BUAC 0JI0K-CXEMBI

COCTaBJISITI), BBITIOJHATE BPYUYHYHO W Ha KOMIIBIOTCPC HECIOXKHBIC
AJITOPUTMBI C UCIIOJIB30BAHUCM BETBJIICHUH U HUKIIOB IUJIA YIIPABJICHUA

HUCITIOJIHUTCIIIMU

Hcnoap3oBaTh KOHCTaHTHI u ICPCMCHHBIC Pa3JINYHBIX TUIIOB
(YUCIOBBIX, JIOTUYECKHX, CHUMBOJIbHBIX), a TaKXe COJEpKallhe HX
BBIPpAXKCHUA, UCITIOJIB30BATh OIICPATOP PpHCBAMBAHUA

Ucnonb3oBatk mpu pa3pabOTKe MNporpaMM JIOTMUECKUE 3HAYCHMUS,

onepanru U BbIPAKCHUA C HUMU

2.6

AHaJ'II/I3I/IpOBaTI> MPEAJIOKCHHBIC AJITOPUTMBI, B TOM YHUCJIC ONIPECACIIATD,
KakKue pe3yJIibTaTbl BO3MOXHEBI IIPpHW 3aJaHHOM MHOKCECTBEC HMCXOIHBIX

3HaYEeHUN

2.7

CoznmaBaTh ¥ OTH@XHBATh NPOrpaMMBl Ha OJHOM H3 S3BIKOB
nporpammupoBanus (Python, C++, Ilackans, Java, C#, IlIkombHbIi
Anroput™MuuecKkuil  SI3BIK), peaTU3YIONIME HECIIOKHBIE aJITOPUTMBI
00pabOTKM YHUCIOBBIX JAHHBIX C HCIIOJB30BAHUEM IHMKIOB U
BETBJICHU, B TOM YHCJIC PEATU3YIONTUE MPOBEPKY JICIUMOCTH OIHOTO
[[EJIOT0 YKClia Ha APYroe, MPOBEpKY HATYPaAbHOTO YHCIIa HA TPOCTOTY,

BbIJIETICHUS IU(PP U3 HATYpaJIbHOTO YKcia

9 KITACCA




Kon
NMpoBePSIEMOr0
pe3yJbTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHus

1

ITo Teme «ludpoBas rpaMOTHOCTHY

11

1.2

Hcnonp30BaTh COBpEMEHHBIE HWHTEPHET-CEPBUCHI (B TOM YHCIIE
KOMMYHUKAIIMOHHBIC  CCPBUCHI, oOJtauHbIe XpaHWjiviga OaHHBbIX,
OHJIAH-TIPOTPaMMBbI (TEKCTOBbIC W TpadUyecKre penaKkTOpbl, CPEIbI
pa3paboTKu) B y4eOHOU U MOBCETHEBHOMN JEATETLHOCTH

[lpuBoAMTH,  TIpUMEPHI  WUCHOJIB30BaHUS  T'COMH(POPMAIMOHHBIX
CEpBUCOB, CEPBHCOB T'OCYAAPCTBEHHBIX YCIYT, 00pa30BaTEIbHBIX

cepBrcoB MHTepHeTa B yueOHON U MOBCETHEBHOM NEATEILHOCTH

1.3

14

2.1

2.2

3.1

Hcnonp30BaTh  pa3iu4HbIE CPEACTBA 3alUTBl OT BPEJOHOCHOTO
IIPOrPaMMHOT0 OOECIeUeHus, 3alUIIaTh NEPCOHAIbHYI0 HH(POPMAIUIO
OT  HECAHKIMOHUPOBAHHOTO  JOCTyla M  €ro  IOCIEACTBUU
(pasrinameHusi, MOJMEHBI, YTpaTbl JaHHBIX) C Y4ETOM OCHOBHBIX
TEXHOJOTMYECKMX M COLHUAJIBHO-TICUXOJIOTUYECKUX  aCIEKTOB
UCTIONB30BaHUsl ceTH MHTepHeT (cereBass aHOHHMMHOCTbB, IH(POBOI
ciell, AyTeHTHMYHOCTh CYOBEKTOB U  PECypCOB,  OIACHOCTh

BPEIOHOCHOT'O KO/1a)

Pacno3sHaBaTh MONBITKM M MpEeAyNpexAaTb BOBJIEUEHUE ceds U
OKpPYKaIOIIMX B JIECTPYKTHBHbIE W KPUMHUHAJIbHBIE (OPMBI CETEBOM

AKTUBHOCTH (B TOM 4ucie KUOepOyJIHHT, (PUILIHHT)

ITo Teme «TeopeTnueckre 0OCHOBbI HHPOPMATUKI»

PackpeiBaTh  CMBICT  TOHSATHA  «MOJEIB»,  «MOJEIUPOBAHUEN,
ONpENEeNATh BHUABI MOJECIEH, OLEHUBATH AaJEKBAaTHOCTb MOJECIIHU
MOJIETTUPYEMOMY OOBEKTY U 1IEJIIM MOJIETUPOBAHUS

Hcnonb3oBath rpadbl U AepeBbs U1 MOAETUPOBAHUS CUCTEM CETEBOM
U UepapXUUYECKOUN CTPYKTYpbI, HAXOIUTh KpaTualiuii myTh B rpade
ITo TemMe «ANTOPUTMBI ¥ IPOTPAMMHPOBAHHUE

Pa30OuBath 3amaun Ha MOJ3aJa4l, COCTABIATh, BBHIIOIHATh BPYUHYIO U
Ha KOMIIBIOTEpE HECIOXKHBIE aIrOPUTMBI C  HCIOJIB30BAHUEM
BETBJICHUM, [IUKJIOB U BCIIOMOTaTEIbHBIX AJITOPUTMOB JUJIS YIIPABICHUS

HUCIIOJTHUTCIIAMU

3.2

CocTaBisTh MU OTJIAXKHUBATh nporpamMmmsbl, peaiu3yromiuc¢ TUIIOBLIC

QIrOpUTMBl  00pabOTKM  YMCIIOBBIX  IOCJIENOBATENBHOCTEH WM




4.1

OJTHOMEPHBIX YHCJIOBBIX MAacCHBOB (ITOMCK MaKCUMyMOB, MUHUMYMOB,
CyMMBI WJIM KOJMYECTBAa SJIEMEHTOB C 3aJaHHBIMU CBOMCTBaMH) Ha
OJIHOM M3 s3bIKOB IporpammupoBanus (Python, C++, ITackans, Java,

C#, llIkonbHBI ANTOPUTMUYECKUN SI3BIK)
[To reme «MHpOpMATOHHBIE TEXHOJIOTHI
BeiOupares cnoco® mpeacTaBieHHsl JaHHBIX B COOTBETCTBUH C
MOCTaBJICHHOW 3amadel (TaOiUIbI, CXeMbl, TpadUKH, JUArPaMMBI) C
UCTIOJB30BAHUEM  COOTBETCTBYIOIIMX  HPOTPAMMHBIX  CPEJICTB

00paboOTKH JaHHBIX

4.2

4.3

4.4

Hcnonp30BaTh 31EKTPOHHBIE TaOMUIBI s 0OpaOOTKH, aHalu3a u
BU3yaJIM3allUM YHCJOBBIX JAHHBIX, B TOM YHCJIE C BBIJICJICHUEM
quana3oHa TaOMuIbl W YHOPSIOYMBAaHUEM (COPTUPOBKOI) €ro

9JICMCHTOB

Co3naBaTh M NPUMEHATh B AJIEKTPOHHBIX Tabiunax (GopMmyinsl JUis
pacy€ToB C MCIOJIB30BAaHUEM BCTPOCHHBIX apU(PMETHYECKUX (YHKIUH
(cyMMHpOBaHME U TMOACYET 3HAUEHHUM, OTBEYAIOUIMX 3aJlaHHOMY
YCIIOBHIO, cpenHee apu(METHYecKoe, IOMCK MAaKCHMAaJIbHOTO U
MUHHMAaJIbHOI'O 3HaYE€HHUs1), AOCOIFOTHOM, OTHOCUTEIbHOM, CMEIIaHHOM
azpecanuu

Hcnons3oBath 3JIEKTPOHHBIE Ta0JINLIBI JUTS YU CIIEHHOTO

MOZACIIMPOBAHUSA B IIPOCTHIX 3aJavYax U3 PA3HbIX MPECAMETHBIX oOacreit




IMPOBEPAEMBIE 2JIEMEHTbI COAEP KAHUSA

7 KJIACC

Kon

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

11

Hudposas rpaMOTHOCTD

KomnbroTep — yHHMBEpCallbHOE BBIUUCIUTEIILHOE YCTPOMCTBO, padoTarolee I0
nporpaMMe. THIBI KOMIIBIOTEPOB: IEPCOHAIBHBIE KOMIIBIOTEPHI, BCTPOCHHBIC
KOMITBIOTEPBI,  CYNEPKOMIBIOTEpPHl. MoOuibHbIE — ycTpoiicTBa.  TexHuka

0€30I1aCHOCTH U IpaBuIa pa60TbI Ha KOMIIBIOTEPEC

1.2

13

OcHoBHBIE KOMIIOHEHTHI KOMIBbIOTEpa U UX HaszHaueHue. I[Iporeccop.
OnepaTuBHasE U JOJTOBPEMEHHash MamsiTh. YCTPOWCTBAa BBOJA W BHIBOJA.
CeHcopHBII BBOJ, TaTYUKH MOOWJIBHBIX YCTPOMCTB, CpeACTBa OMOMETPUUYECKOM

ayTeHTU(UKAIIH

Wcropust pa3Butus KOMIIBIOTEPOB M IporpammHoro obecrneueHus. [loxonenus
KoMIbIOTepoB.  COBpEMEHHBIE  TEHICHLMM  PA3BUTUSA  KOMIIBIOTEPOB.
Cynepkomnbrotepsl. [lapamiensuble Beuncienus. IlepcoHanbHbIl KOMIIBIOTED.
[Ipoieccop M ero XapakTepUCTUKHM (TaKTOBas 4YacTOTa, pPa3pAIHOCTD).
OneparuBHasg naMath. JloaroBpeMeHHasi maMsTh. Y CTpONCTBA BBOJIA U BHIBOJIA.
OO0BEM XpaHUMBIX JaHHBIX (ONEpaTUBHAS MAMATh KOMIbIOTEPA, )KECTKUM TUCK U
TBEPAOTEJIbHBI HAKOINUTENb, IMOCTOSHHAs MaMsITh CMapT@oHa) U CKOPOCTh

A0CTYyIIa I pa3jIMYHbIX BUAOB HOCHUTEIEH

14

[Iporpammuoe  oOecneueHne  KommbioTepa. llpukimamHoe  TporpaMMHOE
o0ecrieueHue. CuctemHoe IpOrpaMMHOE obecrieyeHue. Cucrembl
nporpamMupoBanus. [IpaBoBasi oxpaHa mporpamMMm M JaHHBIX. becriaTHele u

yCIIOBHO-0ecTIaTHbIe ITporpaMMbl. CBOOOIHOE MPOTrpaMMHOE 00ecrieueHre

1.5

@aiinsl ¥ nanku (karanoru). Tumsl daiinoB. CpolicTBa (aiinoB. XapakTepHble
pasMmepsl (aiiJIoB pa3iIMYHBIX THIIOB (CTpaHWIA TEKCTa, DIIEKTPOHHAs KHHTA,

dororpadus, 3aMuUch IECHU, BUCOKIIUII, TTOTHOMETPAKHBINA (DUITHEM)

1.6

1.7

[Mpunnunsl moctpoeHus daiinoBeix cuctem. llomHoe wums (aiina (mamku,
karajiora). [Tyt k daitny (manke, katanory)

QaitnoBelil MeHemkep. PaboTa ¢ daiinamu u mankamu (Katajgoramu): co3gaHue,
KOINMPOBAaHUE, NepeMelleHe, epeUMEHOBaHNEe U yjaaieHue (ailioB M Marok

(xatanoron). [Touck ¢aiaoB cpeacTBaMu OneparmoOHHON CUCTEMBI




1.8

ApxuBanus JaHHbIX. Mcronb3oBaHue mporpaMM-apXuBaTopoB

1.9

1.10

KomneioTepHble BUPYCHI M IpYTHe BPEJOHOCHBIE MporpaMMsbl. [Iporpammbl s

3aILUTHI OT BUPYCOB

OO0beanHenue koMibioTepoB B ceTh. Ceth HTepHeT. BeO-cTpanunia, BeO-cailT.
Ctpykrypa anpecoB BeO-pecypcoB. bpayszep. IloumckoBbeie cuctemsbl. Ilonck
uH(pOpMAIlMKM TIO KIIOYEBBIM CJIOBaM W TO U300pakeHHI0. J[0CTOBEpPHOCTH

uH(popMaluu, noaydeHHon u3z Marepuera

1.11

CoBpeMeHHbIE CEpBUCHI HHTEPHET-KOMMYHHUKAIUI

1.12

CereBoil 3THKET, 6a30BbIe HOPMBI HH(POPMALIMOHHOM 3TUKH U IpaBa MpH padoTe

B cetu UHTepuer. Ctpateruun 6e3omacHoro nosejaeHus B IHTepHeTe

TeopeTnueckre 0OCHOBbI HHPOPMATHKU

2.1

Wudopmanivs — 01HO U3 OCHOBHBIX MOHATUN coBpeMeHHO# Hayku. MHpopmarus
KaK CBEJCHUS, MIPEIHA3HAYCHHBIC JIUISI BOCIPHSITHS YEIIOBEKOM, M MH(OpMAIHS

KaK JaHHBIC, KOTOPBIC MOT'YT OBITh O6pa60TaHBI aBTOMaTHSHpOBaHHOﬁ CHCTEMOH

2.2

JIMCKpeTHOCTh JaHHBIX. BO3MOXXHOCTH ONUCAHUS HENPEPBIBHBIX OOBEKTOB U
IPOIIECCOB C TIOMOIIBIO TUCKPETHBIX MaHHBIX. MH(OpMaMoHHBIE MPOLECCH —

MpoueCChl, CBA3aHHLIC C XPAaHCHUCM, npeo6pa30BaHHeM n Hepeﬂaqeﬁ JaHHBIX

2.3

2.4

Cumbon. Andasut. MomHocTts andasuta. Paznoobpasue s3bIK0B U anaBUTOB.
EcrecTBennbie M (opMalbHBIC S3BIKA. AJ(PABUT TEKCTOB HA PYCCKOM SI3BIKE.
JBonunbiii asipaBut. KonmyecTBO BCEBO3ZMOXKHBIX CIIOB (KOJIOBBIX KOMOWHAIIWH)
buKcUpoBaHHONW JUIMHBI B JBOMYHOM aidasute. I[IpeobpazoBanue mr000TO
andaputa Kk ABOUYHOMY. KOTMUECTBO pa3IHyuHBIX CIOB (PMKCUPOBAHHOM JUIMHBI B

andaBuTe onpeneIEHHON MOIITHOCTH

KOI[HpOBaHI/Ie CHMBOJIOB OJJHOI'O ambaBnTa C MOMOIIBIO KOJOBBIX CJIOB B APYIroM

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

2.5

JBonunslii koxa. IlpencraBieHune aHHBIX B KOMIIBIOTEpPE KakK TEKCTOB B

JABOUYHOM aﬂ(l)aBI/ITe

2.6

2.7

NudopmannonHblii 00b€M TaHHBIX. BUT — MMHUMaNlbHAs €AMHHUIA KOJIWYECTBA
uH(pOopMaluu — TBOMYHBIN pa3psa. baiit, kuinobaiT, MerabaiiT, ruradbaiT
CkopocTh mepenaud JaHHbIX. EJWHUIBI  CKOPOCTH TIepelayd  JaHHBIX.

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

2.8

KoaupoBanue tekcroB. PaBHomepHbIlt koa. HepaBHomepnbiii kon. KonupoBka
ASCII. BocemuOutHble komupoBku. llomsitne o wxomupoBkax UNICODE.

I[CKO,Z[I/IpOBaHI/IC COOGI.L[CHI/Iﬁ C HCIIOJIb30BaHUEM PaBHOMCPHOI'O n




HepaBHOMepHOTOo Koaa. MHpopMannoHHblii 00bEM TeKcTa

OO6mee mpexacraBieHHe O MUPPOBOM NPEICTABICHUN AayAUOBU3YAIbHBIX U

2.9 IpYTuX HenpepblBHBIX JaHHbIX. KonupoBanue 1nBera. lLlBeToBble Mozeinu.
Mopens RGB. I'myouna koguposanus. [Tanmutpa
PactpoBoe u BekTOpHOE TIpeiacTaBiicHHe H300pakeHui. Ilukcenb. OrneHka
2.10 UHPOPMALIMOHHOTO  00BbEMa  rpaduyeckux  JaHHBIX  JJIsI  PacTPOBOTO
N300paKCHHS
KoaupoBanue 3Byka. PazpsaHocTh M wactora auckperuzanuu. KomnmnyecTBo
211 kaHayioB 3anucd. OIlleHKa KOJMYECTBEHHBIX I[apaMEeTPOB, CBS3aHHBIX C
MIPEJICTaBICHUEM U XpaHEHHEM 3BYKOBBIX (ailioB
3 NudopmaninoHHbIe TEXHOIOTUH
o TexcToBble JOKYMEHTBI U UX CTPYKTYPHBIE 3JIEMEHTHI (CTpaHua, ad3all, CTpoKa,
' CJIOBO, CHMBOJ)
39 TekcToBBIH TpoIECCOP — HHCTPYMEHT CO3/IaHUfA, PEJAKTUPOBAHUSA U
' dbopmatupoBanus TekcToB. [IpaBuia Habopa TekcTa
PenaktupoBanune Tekcta. CBolictBa cumBoioB. Llpudr. Tunsl mpudTos
23 (pyOnenble, ¢ 3aceykamMu, MOHONIMPHHHBIC). [lONMYy)KUpHOE H KypPCHBHOE
' Hayepranue. CBoiicTBa a03aleB: TpaHUIbl, a03alHBIA OTCTYN, WHTEPBA,
BbIpaBHUBaHUe. CTujeBoe (hopMaTupoBaHUe
34 CrpykrypupoBanue uHGOpMalMu C TOMOMIIBIO CIOUCKOB W  TabmuI.
' MHoroypoBHeBbI€ ciCKU. JloOaBIeHrEe TaOIHI] B TEKCTOBBIE TOKYMEHTHI
35 BceraBka m300pakeHHII B TEKCTOBbIE JOKyMEHTHl. OOTekaHue H300pa’keHUil
' TEKCTOM. BKiIroueHue B TEKCTOBBIM JOKYMEHT AuarpamMm U ¢Gopmyi
36 [Tapamerpsl cTpanHuubl, Hymepanusi crpaHull. JloOGaBieHue B JOKYMEHT
' KOJIOHTUTYJIOB, CCBUIOK
IIpoBepka mpaBonucanusa. PaccraHoBka mepeHOCOB. ['0J10COBOII BBOJ TEKCTA.
3.7 Onrtuueckoe pacno3HaBanue Tekcta. KommnberotepHbiii nepeBoa. cnons3oBanue
cepBucoB ceTn HTepHeT /11 00paboTKH TeKCTa
38 3HaKOMCTBO C  rpaduuyecKUMHM  pelakropamu. PacTpoBble  PUCYHKH.
' Hcnonp3oBanue rpaduyeckux NPUMUTHBOB
Omnepanuy  perakTUPOBaHUS TpapUUECKUX OOBEKTOB, B TOM 4YHCIE IHUPPOBBIX
39 dotorpadmii: u3MeHeHHe pa3zMmepa, OOpe3Ka, IMOBOPOT, OTpakeHue, pabdora ¢

obnactsaMu  (BbIZETIEHHE, KOMMPOBAHUE, 3aJIUBKA LBETOM), KOPPEKLHUS ILIBETA,

SAPKOCTHU U KOHTPACTHOCTHU




Bekrtopnas rpajpuka. CoznaHue BEKTOPHBIX PHUCYHKOB  BCTPOCHHBIMHU

3.10 CpeICTBaMU TEKCTOBOTO MPOLECCOpa WM JPYTrux MporpamMm (TpHIIOKEHUH).
Jlo6aBiieHHE BEKTOPHBIX PUCYHKOB B IOKYMEHTHI
311 [ToaroToBka MynabTUMEIUUHBIX Tpe3eHTanuid. Crnaiin. JloGaBneHue Ha caiin
' TeKCcTa 1 n300pakeHuii. PaboTa ¢ HECKOJIIBKMMH CllaiiiaMu
3.12 JobaBiienne Ha cnaiij] ayIMOBU3YyaJbHBIX JIAHHBIX. AHUMaIus. [ unepcchuiku
8 KJIACC
Kon IIpoBepsieMblii 3J1IeMEHT COJAEPKAHMS
1 Teopernueckre 0OCHOBBI HH)OPMATHKH
Hemno3unyoHHbIE U TTO3UIIMOHHBIE CUCTEMBbI cuuciaeHus. Andasut. OCHOBaHHE.
1.1 PazBépuyras ¢dopma 3ammcu yucna. [lepeBog B JIECATHYHYIO CHUCTEMY YHCEI,
3aMMCAaHHBIX B JPYTUX CUCTEMaX CUUCIICHUS
1.2 PumMckast cucTteMa CUnCiIeHus
JBonunas cucrema cuncienus. [lepeBoa nensix yucen B npenenax ot 0 qo 1024
B IBOMYHYIO CUCTEMY cunciieHus. Bocbmepuunas cucrema cuucieHus. [leperoa
r Yrcel U3 BOCBMEPUYHOM CHUCTEMBbI B JBOMYHYIO U JCCATUYHYIO CHCTEMBI H
' obpatno. IllectHaamarepuunasi cuctema cuucienus. llepeBox uwcen wu3
HIECTHAALIATEPUYHON CHUCTEMBI B JIBOUYHYIO, BOCBMEPUYHYIO U JIECATHYHYIO
CHUCTEMBI U 0OpaTHO
14 ApudmeTnueckue onepaluy B ABOUYHONW CUCTEME CUHCIICHUS
Jlornueckne  BhICKa3piBaHWA. Jlormdyeckue  3HAUYCHHMS  BBICKA3bIBAHHUU.
DJeMEHTapHbIE M COCTaBHBIE BBICKA3bIBaHMS. JlorMuecKkue ornepanuun: «u»
15 (KOHBIOHKIIHS, JIOTUYECKOE YMHOXKEHUE), «HIN» (IU3BIOHKIUS, JIOTHUYECKOE
' CIIOKEHUE), «He» (Jorudeckoe oTpurianue). [Ipuopurer JOru4ecKkux oneparui.
OnpeneneHne HWCTUHHOCTH COCTAaBHOTO  BBICKA3bIBaHUSI IPU  HM3BECTHBIX
3HAYEHUSIX UCTUHHOCTU BXOJISIIIUX B HETO AJIEMEHTAPHBIX BBHICKA3bIBAHUMN
16 Jlornueckue BolpaskeHus. [IpaBuiia 3anucy Jorudeckux BeipaxeHui. [locrpoenne
' TaOIHI] UCTUHHOCTH JIOTUYECKUX BBIPAKESHUIN
1.7 Jloruueckuie 3neMeHThbl. 3HAKOMCTBO € JJOTUYECKUMH OCHOBAMH KOMIIbIOTEpA
2 AJNTOPUTMBI U MPOrPaMMHUPOBAHUE
21 [lonarue anroputma. HWcnonHuTenu aiaropuTMoB. AJTOPUTM Kak IUJIaH

YIIpaBJICHUA UCIIOJITHUTEIEM




2.2

2.3

CgoiictBa anroputma. CriocoObl 3alucH aaropuTMa (CIOBECHBIN, B BHIE OJ0K-

CXEMBI, IPOrpaMma)

AnropuTMuuYeckre KOHCTpYKIUHU. KoHcTpykiusi «cinenoBanue». JlunenHbri
anroput™M.  OrpaHUYeHHOCTb  JIMHEHWHBIX  AJITOPUTMOB:  HEBO3MOXHOCTb
MPEAYCMOTPETH 3aBUCUMOCTD MOCJIEIOBATEIIbHOCTH BBIIOJHIEMBbIX JEHUCTBUI OT

HCXOOHBIX JaHHBIX

2.4

KOHCTPYKI_II/HI «BCTBJICHHUC). IIOJIHAA H HCIIOJIHAaA q)OpMBI. Brimonnenne u
HCBBITIOJIHCHHUEC YCIIOBUS (I/ICTI/IHHOCTB H JJOXXHOCTb BBICKa3bIBaHI/IH). HpOCTBIC u

COCTaBHBIC YCIIOBUSA

2.5

2.6

KOHCTPYKI_II/IH (IIOBTOPECHUC). HHUKIBI C 3aJaHHBIM YHCIOM HOBTOpeHHﬁ, C

YCJIOBUCM BBIITIOJIHCHUS, C HepeMeHHOfI OUKJIIa

Pazpabotka myis GoOpMaTbHOTO MCHOJHUTENS aJrOpUTMa, MPUBOISIIETO K
TpeOyeMoMy pe3yibTaTy IMpH KOHKPETHBIX MCXOJIHBIX JaHHBIX. Pa3zpaboTka
HECJIOKHBIX QJITOPUTMOB C HKCIIOJIb30BAaHHEM LUKIOB M BETBICHHH LIS
yrnpaBieHus: (QOpMaJIbHBIMH HCHOJHHUTEISIMA. BBIOTHEHHE alropuTMOB

BPYYHYIO 1 Ha KOMIIBOTCPEC. CHHTaKCUYECKHE U JJoTHYecKue omnOKH. OTKa3bI

2.7

S3eik  mporpammupoBanus  (Python, C++, Java, C#, IlIkonbHbIi
Anroputmuueckui S3pik). CucremMa nporpaMMHUpOBaHUS: PENaKTOp TEKCTa

[Iporpamm, TpaHCJIATOP, OTJIIaJYHUK

2.8

2.9

2.10

HepeMeHHa;I: TUII, HWMs, 3HA4YCHHC. ]_[eJ'IBIe, BCIICCTBCHHBIC MW CHMBOJIBHBIC

NepeMEHHbIE

Omneparop mnpucBauBaHusa. Apu(METHUYECKHE BBIPAKEHUS U MOPAJOK HX
BbIurciaeHMs. Onepanyy ¢ LeIbIMU YUCIaMU: LEJIOUUCIEHHOE JEJIEHUE, OCTaTOK

OT ACJIICHUA. HpOBepKa ACIIMMOCTHU OJHOI'O IEJIOro 4Mcia Ha Apyroc

BerBnenusi. CocraBHble yClIOBHMSI (3alMCh JIOTMYECKMX BBIPAXEHHM Ha
U3y4aeMOoM s3bIKe MporpaMMupoBanus). HaxoxeHrne MUHIMyMa U MakCUMyMa
U3 JIBYX, TPEX U 4eThIpEX uucell. PemeHne KBaJpaTHOrO ypaBHEHUS, UMEIOLETO

BCIIECCTBCHHBIC KOPHU

2.11

,Z[I/IaJ'IOFOBaH OoTJIaJlKa IMporpaMm: MmomaroBO€ BBIITOJIHCHHUE, ITPOCMOTP 3HAYCHUI

BCJIIMYHH, OTJIaJOYHBIH BBIBO/I, BBIGOp TOYKH OCTaHOBa

2.12

I_[I/IKJ'I C YCJIOBUCM. AHFOpI/ITM EBknupga ni1s HaxoXXIeHUS HanOOJIBIIETO O6I.I.[CI‘O
ACIIUTEIA IBYX HAaTYpPaJIbHBIX YHUCCII. PazOuenue 3amucu HaTypaJbHOI'O 4YHUCJia B
MO3UIIMOHHOM CHCTEME C OCHOBAHUCM, MCHBIIHMM WJIHW PABHBIM 10, Ha

OTJIeIbHbBIE IIUPPbI




2.13

2.14

2.15

[{ukn ¢ mepeMeHHO. AJITOPUTMBI TPOBEPKH IEIUMOCTH OJTHOTO IIEJI0T0 Yucia

Ha JIpyroe, IpOBEPKU HATYPaJIbHOI'O YKCiIa Ha IPOCTOTY

OO6paboTka CHMBOJIBHBIX JaHHBIX. CHMBOJIbHBIE (CTPOKOBBIE) IEpEMEHHEBIE.
[TocumBonbHast oO6paboTka cTpok. [loncdér 4acTOThl MOSBIEHUS CHUMBOJIA B
cTpoke. Berpoennsie GyHKIMH 11 00pabOTKU CTPOK

OmnpeneneHnre BO3MOXHBIX PpE3yJIbTATOB PabOTHl AJITOPUTMA NPU 33TaHHOM
MHOXECTBE BXOIHBIX JAHHBIX, ONpPEJENCHHE BO3MOKHBIX BXOJHBIX JaHHBIX,

IIPUBOAAIIMX K TAHHOMY pe3yJbTaTy

9 KVIACC

Kox

IIpoBepsieMblii 3JIEeMEHT COIePKAHUS

[{udpoBast rpaMOTHOCTH

11

1.2

['moGanpnas cetb WutepHer. IP-ampeca y3noB. CereBoe XpaHeHHE [aHHBIX.
MeTop! HHIUBUAYAILHOTO U KOJUICKTHBHOTO pa3MeNIeHUs] HOBOW MH(OpMAIIHH B
Wutepnere. bonbie panHble (MHTEPHET-JAAaHHBIE, B YACTHOCTH JIaHHBIC

COLIMAJIbHBIX CETEeH)

[Tonsitne 00 wHGOPMAITMOHHON O€30MacHOCTH. YTPO3bl WHMOPMAIMOHHON
0e30macHOCTH Tpu paboTe B TII00AIBHOM CETH U METOJIbI TIPOTUBOICHCTBHSI UM.
[IpaBma Ge3omacHoil ayreHTH(GHUKAMK. 3amUTa TUYHOH MH(DOpPMAMKU B CETH
Wutepner. be3zomacHble cTparermu TOBeAeHHsT B ceTd  VIHTepHeT.
[IpenynpexacHre BOBICYCHUS B JIECTPYKTUBHBIE W KPUMHHAIBHBIC (HDOPMBI

CEeTeBOI akKTUBHOCTHU (KMOepOYyUIMHT, GUILUHT U Ipyrue GopMbl)

1.3

Bunasr nestensHoctH B VHTepHeTe. VMHTEpHET-CEpBUCH: KOMMYHUKALMOHHBIE
CEpBHCHI (ITOYTOBAs CNyk0a, BUI€O-KOH(PEPEHI-CBSI3b U JIPYTHE), CIPaBOUYHbIE
CIIy’)KObl (KapThl, paclucaHUs W JpPYyrue), MOUCKOBBIE CIYXOBbI, CIIyKOBbI
OOHOBJIEHMSI TNPOTPaMMHOr0 obecrieyeHus: u Japyrue ciyxObl. CepBHCHI
rocygapcTBeHHbIX — yciayr. OOmaynble xpaHwiumia jgaHHbIX.  Cpenctsa
COBMECTHOM  pa3pabOTKM  JOKYMeHTOB (oHyaiiH-oducsl). [Iporpammuoe
o0ecrieyeHHe KakK BeO-CEpBUC: OHJIAIIHOBBIE TEKCTOBBIE M Tpaduueckue
PEaKTOpPBI, CPEeNIbl pa3pabOTKU IPOrpaMM

Teopernueckue OCHOBBI HH()OPMATHKH

2.1

Mogensb. 3&,[[8.‘11/1, pemacMbIC C MMOMOIIBIO MOACIUPOBAHUA. KHaCCI/I(i)I/IKaI_II/II/I

Moneneil. MarepuanbHple  (HaTypHble) UM MHQOPMAIMOHHBIE  MOJEIH.




HenpepbiBHble W aucKpeTHble Mojenu. MmutanuonHble Monenu. Wrposbie
mogenu. OIeHKa COOTBETCTBHS MOJEIU MOJCIUPYEMOMY OOBEKTY U LENIM

MOACIIUPOBAHUA

2.2

Tabnuynbie MOACIIH. Ta6JII/II_[a KakK IMpEACTABICHUE OTHOICHUSA

2.3

2.4

2.5

ba3er nmanHpix. OTOOp B TabNMIE CTPOK, YAOBIETBOPSIONIUX 33JaHHOMY

YCIIOBUIO

I'pad. Bepmmna, pebpo, myts. OpHUEHTHPOBAHHBIE W HEOPUCHTHPOBAHHBIC
rpadnl. Jlnmuua (Bec) pebpa. Becomas martpuma rpada. [InuHa myTH MexIy
BepmmHamMu rpada. [Touck ontumansHOro mytu B rpade. Hauanbpnas BepmmHa
(MCTOYHWK) W KOHEYHas BepIIMHAa (CTOK) B OPUEHTUPOBAHHOM Tpade.

Brruncnenue koanuecTBa myTeil B HAIIPaBICHHOM allMKIMYECKOM Tpade
HepeBo. Kopens, Bepmmna (y3en), juct, pedbpo (ayra) nepeBa. Bricotra nepesa.
[Mognepero. Ilpumepsl wucmonb30BaHUs JiepeBbeB. [lepeOop BapuaHTOB C

IIOMOIIIBIO ACPCBa

2.6

2.7

[TonsiTue MareMaTM4ecKOM MOZENW. 3ajadyd, pelIaeMble C  IIOMOUIbIO
MaTeMaTH4eCKOro (KOMIIBIOTEPHOTO) MOJEIINPOBAHUS. Otnuune
MaTeMaTHYeCKOM MojeiIM OT HaTypHOH MOJEId M OT  CJIOBECHOTO

(JIuTepaTypHOTO) ONMKUCAHUS OOBEKTA

OTalbl KOMIIBIOTCPHOT'O MOJCIMPOBAHHA: IIOCTAHOBKA 3aaa4dud, IIOCTPOCHUC
MaTeMaTH4YeCKOM MOJCIIN, [IporpaMmMHas peali3anus, TCCTHUPOBAHUC,
MMPOBCACHUEC KOMIBIOTCPHOI'O OSKCICPUMCHTA, AaHaJIM3 C€ro pe3yjbTaToB,

YTOUYHCHUC MOACIIN

AJNTOpUTMBI M TPOrpaMMHUPOBAHUE

3.1

Pa30uenue 3aga4d Ha I1oA3adadu. CocrapieHne AITOPUTMOB W HpOrpaMm C
HUCITIOJIB30BaHHUECM BGTBJ’ICHHﬁ, OUKJIOB W BCIIOMOTraTCJIbHBIX aJIT'OPHUTMOB JJId

yrpaBJICHUA UCIIOJIHUTEICM WU APYTUMHA UCTTIOJTHUTCIISIMU

3.2

Tabnuunble BenuuuHbl (MaccuBbl). OnHomepHble MaccuBbl. CocTaBiieHHE U
OTNaJIKa TPOrpaMM, pPEATU3YIOIIMX THUIOBBIE  AITOPUTMBI  00pabOTKH
OJIHOMEPHBIX YHUCIIOBBIX MACCHBOB, Ha OJHOM M3 SI3bIKOB MPOTPAMMHPOBAHUS
(Python, C++, Ilackans, Java, C#, lllkonbHblii AnropuTMUYecKuil SI3bIK):
3aIMOJTHEHHWE YHCIIOBOTO MAaCCHBa CIyYalHBIMU YHUCJIAMH, B COOTBETCTBHH C
dbopMynoit win myTéM BBOAA YMCEN, HAXOKICHHE CYMMBI 3JIEMEHTOB MAacCHUBa,
JIMHEHHBIN TTOMCK 3aJJaHHOTO 3HAUCHHS B MAaCCHBE, ITOJCUET DJIEMEHTOB MacCHBa,
YAOBIETBOPSIOIIMX  3alaHHOMY  YCIIOBHIO, HAaXOXJACHHE MHUHUMAaJIbHOTO

(MakcHUMalbHOTO0) 371eMeHTa MaccuBa. COpTUPOBKA MaccuBa




3.3

OOpaboTka TNOTOKAa MJAHHBIX: BBIYHCICHHE KOJIMYECTBA, CYMMBI, CpPEIHET0
apuQMETHIECKOTO, MUHUMAIBHOTO M MaKCHUMAaJbHOTO 3HAYCHHS JJIEMEHTOB

IMOCJICA0OBATCIIBHOCTH, YAOBJICTBOPAIOIIUX 3aJaHHOMY YCIIOBHIO

3.4

4.1

VYmupanenue. Curnan. O0parHast cBs3b. [lonmydeHne CUTHAJIOB OT HHU(POBBIX
JAaTYUKOB (KacaHMs, pacCTOSIHMs, CBETa, 3Byka M Jpyroro). Ilpumepsl
UCIIONIb30BAaHUsl IPHUHIMIA OOpaTHOM CBS3M B CHUCTEMax yIpaBICHUS
TEXHUYECKUMHU YCTPOWCTBAMH, B TOM 4YHCIE B poOoToTexHHKe. llpumepsr
POOOTU3MPOBAHHBIX CUCTEM (CHCTEMA YIpPaBIEHUS JBUKEHHEM B TPAHCIIOPTHOMN
CUCTEME, CBapoyHas JIMHHUA aBTO3aBOJA, ABTOMATU3UPOBAHHOE YIPABJICHUE
OTOIUICHMEM JIOMa, AaBTOHOMHAs CHUCTE€Ma YIPaBJICHUS TPAHCIOPTHHIM

CPEICTBOM U JPYTHE CUCTEMBI)
HNubopmanroHHbIC TEXHOIOTHH

[lonstne 00 AMEKTPOHHBIX TaOMUIAaX. THUIBI JaHHBIX B SYCHKaX DICKTPOHHOM
tabmuipl. Penaktuposanue u ¢popmatupoBanue tabaun. BerpoeHnsle GpyHKIuM
JUI TIONCKAa MaKCHMyMa, MUHUMYMa, CyMMBI M CPEIHETO apu(pMeTHIecKoro.
CoprupoBka JaHHBIX B BBIIEICHHOM auanasoHe. Iloctpoenne auarpamm
(rucrorpamMma, KpyroBas IuarpamMMa, TOY€YHas auarpamma). Beibop Tuma

JUuarpaMmbl

4.2

[IpeobpazoBanue popmyn npu kormupoBanuu. OTHOCHTETbHAS, aOCONIOTHAS U

CMCIIaHHaA aapeCal s

4.3

VYcloBHBIE BBIUMCICHHS B DJEKTPOHHBIX Ta0nuiax. CyMMHUpOBaHUE U MOACUET
3HAYCHHH, OTBEYAIONIMX 3aJaHHOMY ycloBUIO. OOpaboTka OOJbIINX HAOOPOB

JaHHBIX. YuceHHoe MOJCIIMPOBAHUC B DJICKTPOHHBIX Ta6nnuax

4.4

Ponp nMH(pOpMAIMOHHBIX TEXHOJOTWH B Pa3BUTUU SKOHOMHUKM MHUPA, CTPaHBI,
pernoHa. OTkpbIThie oOpa3oBaTenbHble pecypchl. Ilpodeccuu, cBsizaHHBIE C
uHpopMaTUKON W  MH(POPMAIMOHHBIMM  TEXHOJOTHSMM:  BeO-au3aiiHep,
IPOrpPaMMUCT,  pa3pabOTYMK  MOOWJIBHBIX  IPWJIOKEHUH, TECTUPOBLIUK,
aApXUTEKTOp TMPOrPaMMHOI0 OOECHEeUYeHMs, CHEIHAIUCT 0 aHaTU3y JaHHBIX,

CHUCTEMHBIN aJIMUHUCTPATOP




ITPOBEPAEMBIE HA OI'D 10 HTHO®OPMATHUKE TPEBOBAHUS K
PE3YJIbTATAM OCBOEHHMSI OCHOBHOM OBPA3OBATEJIbHON TPOTPAMMABI
OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

Kon
NpoBepsieMoro
TpeOOBaHUS

1

11

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
0a30BOIr0 YPOBHS OCBOEHHSI OCHOBHOI 00pa3oBaTeIbHOM
NPOrpaMMbl OCHOBHOI0 0011ero od0pa3zoBanusi Ha ocHoBe ®PT'OC

3HaTh (IOHUMATD)

BnajgeHue OCHOBHBIMH — TMOHSATHSAMHU: HHpOpMamus, Mepenaya,
XpaHeHHe U 00paboTka MHPOPMAIIMH, AITOPUTM, MOJIENb, ITU(POBOI
OPOAYKT ¥ WX HCIONB30BAHUE I pEHICHHUs YYeOHBIX H

MMPAaKTUYCCKUX 3a1aq

1.2

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

JIOTHYCCKOC BBIPAKCHUC

YmeTh

2.1

2.2

2.3

2.4

2.5

YMeHue OIICPUPOBATL CAUWHUIAMU H3MCPCHHA HH(bOpMaL[I/IOHHOFO

00BEMA U CKOPOCTHU NEpeaun JaHHBIX

YMeHne 3anuchiBaTh M CpaBHHBaATh Ieibie yucia oT 0 mo 1024 B
Pa3IMYHBIX MO3UIIMOHHBIX CHUCTEMaX CUHMCICHHUS C OCHOBaHUSAMHU 2, §,

16, BBINOJIHATD apUPMETUUECKUE ONEPALIUU HAJl HUMHU

YMeHrne KOoIupoBaTh M JEKOJUPOBATh COOOIIECHUSI MO 3aJaHHBIM
npaBujaM; T[OHUMAaHHE OCHOBHBIX IPUHLMUIIOB  KOJUPOBAHUSA
nH(pOpMaIUK pa3TUIHOM MPUPOJIBI: TEKCTOBOM, rpadMueCcKoOM, ayIno
YMeHue 3anuchiBaTh JIOTUYECKHE BBIPAXKEHHS C HCIOJIb30BaHUEM
JTU3BIOHKIIMK, KOHBIOHKIIMU W OTPHUIAHUSA, OMPENENSITh UCTUHHOCTH
JIOTUYECKUX BBIPAKEHUM, €CIM W3BECTHbI 3HAYEHUS HCTUHHOCTH
BXOJISIIIIMX B HETO MEPEMEHHBIX, CTPOUTHh TAOIUI[BI UCTUHHOCTHU IS
JIOTUYECKUX BBIPAXKEHUI; 3alMCBIBATh JIOTMUYECKUE BBIPAKEHUS Ha

M3y4aeMOM SI3bIKE IPOTPAMMHUPOBAHUS

YMeHue cocTaBisiTh, BBIIOJMHATH BPYYHYI0O U Ha KOMIIbIOTEpE
HECJIO)KHBIE ~ QTOPUTMBl  JJI1  YHNPaBIECHUS  HUCIOJIHUTEISIMU
(Uepenamka, YepTéxHUK U JApyrue); co3gaBaTh U OTJIaKHUBATh
IporpaMMbI Ha OJTHOM M3 SI3bIKOB IporpammupoBanus (Python, C++,
[Tackanp, Java, C#, IllxonpHBIH AJTOPUTMHUYECKUN  SI3BIK),

PCAIM3YIOIIHUE HECIIOKHBIC aJITOPUTMbI O6pa6OTKI/I YHCJIOBBIX JaHHBIX




2.6

2.7

2.8

2.9

2.10

C HCIIOJIB30BAHUEM HUKIIOB U BeTBHeHHﬁ; YMCHHC paS6I/IBaTB 3aga4un
Ha moJ3agavur, UCIOJIb30BaTh KOHCTAHTBI, ICPEMCHHLIC U BbIPAKCHUA
Pa3INIHbIX THUIIOB (‘II/ICJ'IOBBIX, JJOTHYECCKHX, CI/IMBOJ'IBHBIX);
AHAJIM3UPOBATH HpeI[HO)KeHHLIﬁ AJIropuT™M, OIPCACIIATh, KaKHC
pE3yiabTaTbl BO3MOXHBI IIPU 3aJJAHHOM MHOXCECTBE HCXOAHBIX

3HaYEeHUN

YMeHue 3amucaTb Ha M3y4aeMOM  S3bIKE IPOrPAMMHUPOBAHMS
QITOPUTMBI MTPOBEPKHU JAEIMMOCTH OJHOI'O LEJIOr0 4Yuciaa Ha JApYroe,
NPOBEPKH HATYpPAJIbHOTO YHCJIa HA MPOCTOTY, BBIACICHUS LU U3
HaTypaJbHOIO YMCJIA, MNOUCK MAaKCUMyMOB, MHUHHUMYMOB, CYMMBbI

YHCJIOBOM IIOCIEI0BATCIILHOCTH

Bianenue yMeHHEM OpHUEHTHPOBATHCA B HMEPAPXUUYECKOU CTPYKType
daitnoBoil cuctemsl, paboTarh ¢ (ailIoBoi CUCTEMOM NEPCOHAIBHOTO
KOMITBIOTEpA C HCIIOIB30BAaHHEM Trpaduueckoro uHTEpdeiica, a
MMEHHO: CO37aBaTb, KOIMUPOBaTh, NE€pPEMEILATh, NEPEHUMEHOBBIBATD,

yIAIATh ¥ apXUBHUPOBATH (PAliIbl M KaTAIOTH

BJIaIIeHI/Ie YMCHUSAMHU U HABBIKAMH UCIIOJIB30BaHUS I/IH(bOPMaIII/IOHHBIX
U KOMMYHHUKAIIMOHHBIX TEXHOJIOTUI U1 IIOHUCKA, XpPAaHCHMHA,

00pabOTKH U Tepelaud ¥ aHAIN3a Pa3InYHBIX BUIOB HHPOPMALIUU

YMmeHnue BbIOUpaTh COco0 MPEICTaBICHUS JaHHBIX B COOTBETCTBUU C
MOCTaBJICHHOW 3amadeil (TaOmuibl, cXembl, Tpaduku, ITuarpaMmbl) C
WCIIOJIb30BAHUEM  COOTBETCTBYIOUIMX  MPOrPAMMHBIX  CPEICTB

00paboTKH JaHHBIX

YMmenue (¢dopmanuzoBaTh U CTPYKTYpUpOBaTh  MH(POpPMAIUIO,
UCIIONB3YSl DJIEKTPOHHBIE TaONUIbl A 0oO0pabOTKH, aHanmu3a u
BU3yaJIM3allii YHCIIOBBIX JIaHHBIX, B TOM 4YHCJIE€ C BBIJICICHUEM
Iuana3oHa TaONWIbI U YIOPSAOYMBaHHEM (COPTHUPOBKON) €ro
AJIEMEHTOB; YMEHUE MPUMEHATh B AJIEKTPOHHBIX TaOIHIaX (GOPMYIIbI
JUIsT  pacu€ToB C  HUCIOJB30BaHHEM  BCTPOCHHBIX  (DYHKIUH,
a0COJIIOTHOM, OTHOCUTEIHHOM, CMEIIAHHOM aJpecaliiy; UCIOIb30BaTh
AIIEKTPOHHBIE TAONUIIBI JJISI YUCICHHOTO MOJEIHPOBAHUS B MPOCTHIX

3a/1auax M3 pa3HbIX MPEAMETHBIX 00JacTein




IHEPEYEHbB 2JIEMEHTOB COAEPKAHMUSA, ITPOBEPAEMBIX HA OI'D ITO

NHO®OPMATHUKE

Kon

HHPar###1.1

1.2

IIpoBepsieMblii 3JIeMEeHT co/lep:KAHUSA

[{udpoBast rpaMOTHOCTH

@aiinpl 1 manku (kataynoru). IIpuHIMIBI moCcTpoeHUs (aiIoBBIX
cucreM. IlomHoe wms ¢aiina (manku). Ilyte k dainy (mamke).
Pabota c daiimamu M KaTaJoramMM CpEACTBAMHU OIEPALMOHHOM
CUCTEMBI: CO3/1aHue, KOIUPOBaHUE, nepeMenieHue,
MEPEHMCHOBAHUE U ynajeHue (aiioB U manok (karajaoros). THITbl
daitnos. CoiictBa Qaitnos. Daiinoseiii menemxep. [louck daiinos

Cpe/ICTBaMU OTEPAIIMOHHON CUCTEMBI

OO0benunenue kommbplorepoB B ceTb. Cerb MuTepher. Be0-
cTpanuia, BeO-caiit. CTpykTypa aapecoB BeO-pecypcoB. bpayszep.
[TouckoBsie cuctemsl. [lorck MHGOpPMAIUU MO KIIOUYEBBIM CIIOBaM
U 110 n300pakeHuto. JlocToBepHOCTh MHPOPMALIUH, TIOITYYEHHON U3

Wntepnera. IP-anpeca y3mnoB. CeTeBoe XpaHEHHE JaHHBIX

Teopernueckue 0OCHOBBI HH()OPMATHKH

2.1

JIMCKpeTHOCTh JaHHBIX. BO3MOXXHOCTH OINUCaHMS HEMPEPHIBHBIX
00BEKTOB U MPOLIECCOB C MTOMOIIBIO TUCKPETHBIX JaHHBIX.

CumBoin. Andasur. MouHocTs andasuta. J[BOMUHBINA andaBuT.
KonnuecTBO  BCEBO3MOXHBIX CJIOB  (KOJOBBIX KOMOMHALIMM)
¢bukcupoBaHHOM UIMHBI B 1BoMuHOM andasute. [IpeobpazoBanue
moboro andasura K ABOUYHOMY. KoOIMYECTBO pazIMYHBIX CIIOB
(UKCUPOBaHHON JUIMHBI B alipaBUTE ONPEAEIEHHON MOIITHOCTH.
KomupoBanue cuMBOIOB OJHOTO ayidaBUTa C TOMOIIBI0 KOJIOBBIX
CIIOB B Jpyrom ajndaBuTe, KoOJOBas TaOJuIa, JEKOAWPOBAHHE.
KomupoBanue tekctoB. PaBHoMepHBIN kKoA. HepaBHOMEpHBINA KOA.
Komupoka ASCIl. Bocbmubuthele koaupoBku. [lonstue o
komupoBkax ~ UNICODE. lekomupoBaHwe  COOOMIEHHH €
UCMOJb30BAHUEM  PAaBHOMEPHOTO M  HEPaBHOMEPHOTO  KOJa.

WNudopmaninoHHblit 00BEM TEKCTA

2.2

Nudopmanronnsiii 00EM TaHHBIX. BUT — MUHUMaNbHAsS €IMHUIA

KOoJIM4ecTBa HMH(POpPMALUU — JBOWYHBIM paspsn. EnuHuie




U3MepeHus HWH(POpPMAIMOHHOTO 00bEMa JaHHBIX. but, Oair,
Kuao0aitT, merabaiT, rurabaiit. CKOpoCTh Tepemaydl JaHHBIX.

EnuHuIel ckopocT nepenayu JaHHbIX

2.3

KomupoBanue nBera. [BetoBsie monenu. Moaens RGB. ['myOuna
koaupoBanus. [lanutpa.

PactpoBoe u BekTOpHOE TpencTaBiieHHe n300paxkeHui. [Iukcens.
Onenka uH(OpMAMOHHOTO 00BEMA TpadUUEeCKUX JaHHBIX JUIS

pacTpoBOro U300pa>keHus

2.4

KomupoBanue 3Byka. PazpsagHocts u yactora 3anucu. KonumdecTtBo
KAHAJIOB 3allMCH.
OHCHKa KOJIMYCCTBCHHBIX napamceTpoB, CBA3aHHBIX C

MNPEACTAaBJICHUEM U XPAHCHUEM 3BYKOBbBIX (l)aﬁHOB

2.5

Heno3unmoHHbIe U MO3UIIHOHHBIC CUCTEMbI CUUCIICHUS. AJ(aBUT.
OcHoBanue. Paspépuyras ¢opma 3amucu uwucna. [lepeBon B
JNECATUYHYIO CHCTEMY 4YKCEJ, 3allMCaHHBIX B JPYTUX CHUCTEMax
CUHCIICHUSI.

Pumckas cucrtema CUUCICHUS

2.6

2.7

JIBonuHas cucreMa cuucieHus. IlepeBoa nenbIx yncen B npeaenax
or 0 1o 1024 B nBoMYHYIO cUCTeMy cuucieHus. BocbmepuuHas
cuctema cuucienus. [lepeBon uncen n3 BOCbMEPUUHON CUCTEMBI B
JIBOMYHYIO u JECATUUHYIO CUCTEMBbI U o0paTHo.
[ectHanuarepuuHas cucremMa cuuciaeHus. IlepeBon uumcen wu3
[IECTHAI[aTEPUYHON CHCTEMBl B JIBOMYHYIO, BOCHBMEPUYHYIO U
JECATUYHYIO CUCTEMBl M 00paTHO. ApH(MeTHYecKHue OoInepaluu B

}IBOI/I‘IHOﬁ CUCTEMEC CUHCIICHUA

Jlornueckue BBICKA3bIBAHHSI. Jlornueckue 3HAYCHUSA
BBICKA3bIBAaHUN. OJIEMEHTAPHBIE U COCTaBHbIE BBICKA3bIBAHMS.
Jlornueckne  omepamuu:  «u»  (KOHBIOHKIHUS,  JIOTHYECKOE
YMHOXEHUE), «UTN» (AU3BIOHKINSA, JOTHYECKOE CIIOKEHUE), «HE»
(;ormueckoe otpuranue). [IpUopUTET JOTMYECKHX ONEeparfyii.
OrmpeneneHre HMCTUHHOCTH COCTABHOTO  BBICKA3bIBaHUS, €CIIH
W3BECTHBI 3HAYCHUSI ICTHHHOCTH BXOJSIINX B HETO AJIEMEHTAPHBIX
BbICKa3piBaHUM. Jlormyeckue BblpakeHus. IlpaBuna 3amnucu
JOTUYecKnX BbIpakeHud. [locTpoeHwe TabMUIl HUCTUHHOCTHU

JIOTUYECKUX BBIPAKCHUIN




2.8

2.9

2.10

Jlormyeckue 3JIeMEHTBH. 3HAKOMCTBO C JIOTMYECKHMMH OCHOBAMH

KOMITbIOTEpa

HenpepbiBHBIE U AMCKPETHBIE MOJENU. VIMUTAIIMOHHBIE MOMEIH.
Hrpossie Mogenn. OnieHKa a1eKBaTHOCTH MOJIETTN MOJICTIUPYEMOMY
00BEKTY U LENISIM MOAEINPOBAHUS

Tabmuunsle mMonenu. Tabmuma Kak MpeCTaBICHHE OTHOIICHHS.
bazpr nmanabix. OTOOp B Tabiuie CTPOK, YIOBIETBOPSIOIINX

3a/ITaHHOMY YCJIOBUIO

2.11

I'pag. Bepummna, pebpo, nyrb. OpueHTHpOBaHHBIE U
HeopHeHTUpoBaHHbIe rpadsl. JmHa (Bec) pedpa. BecoBas marpuma
rpapa. Jmura mytm Mexny BepmmHamu rpada. Ilomck
ontuMalibHOrO TMyTH B rpade. HavanpHas BepmmHa (MCTOYHUK) U
KOHEYHas BepIIMHAa (CTOK) B  OPHEHTHPOBAHHOM Trpade.

Brraucnenne KoJmdyecTBa HYTCﬁ B HAIIPaBJICHHOM AllUKINYCCKOM

rpace

2.12

HepeBo. Kopenb, BepuminHa (y3en), Juct, pedpo (ayra) aepesa.
Bricora nepesa. [lognepeso. IIpumepsl nCcnoib30BaHUS IEPEBBHEB.

[TepeGop BapraHTOB C MOMOIIIBIO JIepeBa

AJNTOPUTMBI U TPOrpaMMHUPOBAHUE

3.1

3.2

CgoiictBa anropurMa. Crioco0bl 3aMcH aJIropuT™Ma (CIOBECHBIH, B
BHJIe OJIOK-CXEMBI, POrpaMMa).

CocraBieHHe aIrOpUTMOB M IIPOrpaMM C  HCIOJIb30BAaHUEM
BETBJICHUM, I[MKJIOB M BCIIOMOTaTEIbHBIX aJIrOPUTMOB  JUIS
ynpasineHus ucnonnurenem (Pobor, Yepenamka, UepTé&xHUK u

npyrue). BelnonHeHne anropuTMOB BPYYHYIO U Ha KOMITBIOTEpE

S3pik  mporpammupoBanus (Python, C++, Ilackams, Java, CH#,
[ koapHBIH ATropuTMUYECKHil S3bIK).

CucremMa MNpOrpaMMHPOBAHHS: PENAKTOP TEKCTa MPOrPaMM,
TPAHCIIATOP, OTIATIHK.

[lepemennas: Tum, uMs, 3HadeHuWe. Llenmble, BelIECTBEHHBIE U
CUMBOJIbHBIC IEPEMCHHBIE.

Onepatop TpucCBauBaHHUA. ApPUPMETUYCCKHE BBIPAXKCHUS H
MOPSAOK WX BbUMciAcHUS. Onepanuyd ¢ [EeJIbIMH  YHCIaMH:
LIEJIOYUCIICHHOE JCJICHUE, OCTaTOK OT JelIeHusA. BeTBiaeHus.

CocraBHble YCIOBHUS (3alUCh JIOTHYECKUX BBIPDAKEHUH Ha




M3Yy4aeMOM s3bIKe IporpamMmmupoBanusi). Haxoxnenue MuHuMyma

U MAakCUMyMa H3 [JBYX, TpEX M 4eTbIpEX uwucen. Pemenue
KBaJPaTHOI'O YPaBHEHUs, UMEIOLIETO BEIIECTBEHHbIE KOPHU. LMK
¢ ycioBueM. AnroputMm EBKIuma Iisi HAXOXICHHUS HAHOOIBIIETO
olmiero aenurtens OBYX HATypajdbHBIX uucen. Pa3Ouenue 3amucu
HaTypaJIbHOIO 4YHUCJIa B IO3UIMOHHON CHUCTEME C OCHOBAaHUEM,
MeHbIIUM WK paBHbIM 10, Ha oTaenpHbIe IUGPHL. [luka ¢
[IEPEMEHHOI. AJITOPUTMBI MPOBEPKU JIEIMMOCTH OJHOIO ILIEJIOr0

qucja Ha ApYTrocC, IPOBEPKU HATYPAJIbHOI'O YHCJIa Ha IIPOCTOTY

3.3

OOpaboTka CHUMBOJBHBIX JAaHHbIX. CHMBOJBHBIE (CTPOKOBBIEC)
nepemennsble. [locumBonibHas 0O6paboTka cTpok. [loacyér yacToThl
MOSIBJICHHWSI CHMBOJIa B CTpPOKe. BcTpoeHHbIE (QYHKIUH IS

00paboOTKU CTPOK

3.4

Onpez[eneHHe BO3MOJHBIX PE3YyJIbTATOB pa6OTLI ajiropurmMa Ipu
JaHHOM MHOXCCTBC BXOJHBIX JAaHHBIX, OIMPCACICHHUEC BO3MOXKHBIX

BXOJAHBIX JAHHBIX, IPUBOAAIINX K JdAHHOMY PE3YJIbTATy

3.5

Tabnuunble BenuuuHBI (MaccuBbl). OJHOMEpPHBIE MACCHUBBHI.
CocraBiieHHEe ® OTJaJKa MPOrpaMM, PEATU3YIONUX THIIOBHIE
AITOPUTMBI  OOpPaOOTKU OJIHOMEPHBIX YHUCIOBBIX MAaCCHBOB, Ha
OJTHOM W3 $3bIKOB mporpammupoBanus (Python, C++, Ilackaisb,
Java, C#, IllkonbHblii AnroputmMudeckuil SI3bIK): 3amoiHEeHUE
YUCIIOBOTO MAacCHBa CIIY9alHBIMH YHCJIaMH, B COOTBETCTBUHU C
dopmynoit wunmu myTéM BBOAA YHCEN, HAXOXIEHUE CYMMBI
DJIEMEHTOB MAacCHBa, JHMHEWHBIM MOMCK 3aJaHHOTO0 3HAYCHUS B
MaccuBe, TOJCYET DIEMEHTOB MAacCHBa, YIOBIETBOPSIOIINUX
3aJJAHHOMY YCIIOBHIO, HaX0XJICHUE MHHHUMAaJIBEHOTO
(MakcuManpHOTO) »dJeMeHTa MaccuBa. CopTHpPOBKa MaccHBa.
O6paboTka TOTOKAa JAHHBIX: BBIUYMCICHUE KOJUYECTBA, CYMMBI,
CpenHero apupMeTH4eCKoro, MUHUMAIBHOTO U MAaKCHMAalbHOTO
3HAYCHHUS D3JIEMEHTOB ITOCIICIOBATEILHOCTH, Y/IOBJICTBOPSIOIINX

3aaHHOMY YCJIOBHIO

3.6

VYnpasnenue. Curnan. O6parnast cBsi3b. [lonydeHue cUrHaIOB OT
nu(pOBBIX JATYUKOB (HAIpUMEp, KacaHUs, PacCTOSHUS, CBETa,
3ByKa). [IpuMepsl MCMONb30BaHUS TMPUHIMIIA OOpAaTHOW CBSI3U B

CHUCTEMax YIpPaBJICHUS TEXHUYECKUMHU YCTPONCTBAMHU C MOMOIIbIO




JaTYHMKOB, B TOM YHCJIC B pO6OTOTeXHI/IKe

HudopmaninoHHbIE TEXHOJIOTUN

4.1

4.2

4.3

TeKkcToBbIE NOKYMEHTBI U MX CTPYKTYpPHBIE 3JIEMEHTHI (CTpPAaHULIA,
ab3aill, CTpoKa, CJIOBO, CHMBOJI).

TekcTOBBIM MPOLECCOP — MHCTPYMEHT CO3JaHUsA, PEIAKTUPOBAHUS
u  ¢opmatupoBanus TekcTtoB. [IpaBuima Habopa  Tekcra.
PenaktupoBanue tekcra. CoiictBa cumBonoB. Upudr. Tumsr
mpudToB  (pyOsieHble, C  3acedykamMHd,  MOHOIIMPUHHBIC).
[Tony)xupHoe u KypcuBHOe HauepraHue. CBolicTBa aO3aleB:
rpaHulpl, a03alHbIi  OTCTYN, HHTEpPBal, BbIPAaBHUBAHUE.
[TapameTpsl CTpaHUIIBL. CruneBoe (dopmatupoBaHue.
CrpykrypupoBanue nHGOpPMAIMU C TOMOIIBIO COUCKOB U TaOIuII.
MHuoroypoBHeBble cnucku. J[loOaBieHue TabIUI B TEKCTOBBIE
JTOKyMEHThI. BcTaBka H300paK€HHI B TEKCTOBBIE JIOKYMEHTHI.
OO0TekaHue W300paXKCHWH TEKCTOM. BKIIOUEHHWE B TEKCTOBBIN
JOKYMEHT  JHarpaMmm, dbopMyn,  HyMmepaluud  CTpaHHII,
KOJIOHTUTYJIOB, CCBIJIOK M IPYTHX AJIEMEHTOB

PactpoBbie pucynku. Mcnonb3oBanue rpaduyecKkux NpUMUTHBOB.
Onepanuu peakTUPOBaHUs IpapUuecKuX OOBEKTOB, B TOM YHUCIIE
uudpoBbIX ¢oTorpaduii: U3MeHeHHEe pa3Mmepa, 0Ope3Ka, MOBOPOT,
oTpakeHHe, paboTa ¢ obOsacTsIMu (BBIIEJICHHE, KOMHPOBAaHUE,
3aJUBKa 1[BETOM), KOPPEKLHUs IBETa, APKOCTH U KOHTPACTHOCTH.
Bekrtopnas ~ rpajguxa.  Co3naHMe — BEKTOPHBIX  PHCYHKOB
BCTPOEHHBIMHU CpEACTBAMHM TEKCTOBOI'O IpoOIleccopa WM APYTrux
nporpamMm (mpuiioxkeHuii). Jlo6aBneHne BEKTOPHBIX PUCYHKOB B

JIOKYMEHTBI

[ToaroroBka mynpTUMEIUHHBIX npe3eHTanuii. Craiia. {obasnenne
Ha crlaiing TekcTta W u3o0pakeHuid. Pabora ¢ HECKOIBKUMHU
cnaiijamu. JloGaBieHne Ha ciail aylMOBU3YaJlbHBIX JIaHHBIX.

AHnunMarnus. ['unepccbuiku

4.4

Tunbl 1aHHBIX B sYEKaxX AJIEKTPOHHOU TaOnuilbl. PegakTupoBanue
u ¢opmatupoBanue Tabnuu. BerpoeHHble QyHKIMM Ui MOHMCKA
MaKCHUMyMa, MHHHMYMa, CyMMBI U CpPEIHETrO apu(MEeTHUECKOTO.
CopTHpoBKa JaHHBIX B BbIACICHHOM auanazoHe. I[loctpoeHne

auarpamMm  (TMcTorpamMma, Kpyrosas —JauarpaMma, TOYeuHas




nuarpamma). Beibop tuma nuarpammsl. [IpeobpazoBanue dopmyn
npu konupoBaHuu. OTHOCUTENbHas, a0COJIIOTHAas M CMELIaHHas

azpecanms

4.5

VY CIIOBHBIE BBIYUCIICHHS B 3JICKTPOHHBIX Tabmumax. CyMMUpOBaHHE
M TOACYET 3HAYEHHM, OTBEYAKOLIMX 3aJaHHOMY YCIJIOBMIO.
O6paboTka (Yeh1811170'¢ HabopoB JTAaHHBIX. Yucnennoe

MOZACIIMPOBAHUC B SJICKTPOHHBIX Ta6JII/II_IaX
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