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IHHOACHUTEJIBHASA 3AIIMCKA

[Iporpamma no nH(pOpPMATHKE HA YPOBHE OCHOBHOTO OOIIETO 0Opa3OBaHUS
COCTaBJ€Ha Ha OCHOBE TpeOOBaHMI K pe3yJbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO 00IIIEro 00pa3oBaHusl, MPEICTaBICHHbIX
B ®I'OC 00O, a Takxe (enepaibHON paboyeil mporpaMMbl BOCITUTaHUS.

[Iporpamma 1o wuHpOpMaTHKE AaéT MNPEACTABICHHUE O MLENAX, O0Omel
CTpaTeruu OOy4YeHHs, BOCIHMTAaHUS U Pa3BUTHUS OOYyYaIOLUIUXCS CpPEACTBAMHU
MHPOpPMATUKKH Ha 0a30BOM YPOBHE, YCTAHABIMBAECT OOA3aTEIBHOE MPEIMETHOE
coJiep KaHue, MPEyCMaTPUBAET €ro CTPYKTYPUPOBAHHUE IO pa3jiesiaM U TeMaM.

[TporpamMma o uHPOpPMATHKE OTPEAEIAET KOIUYECTBEHHBIC U KaYECTBCHHBIE
XapaKTepUCTUKHN y4eOHOro MaTepuaia Juisl KaKI0ro roja u3y4eHus, B TOM 4ucie
JUISL COZIEPKATENIbHOTO HAMOJHEHUs Pa3HOro BUJA KOHTPOJs (IIPOMEXYTOUHOM
aTTeCcTalllu oOyyarouuxcs, BCEPOCCUICKUX MIPOBEPOYHBIX pabor,
roCyJIapCTBEHHON UTOTOBOM aTTECTALINM).

[Iporpamma 1o uHpOpMaTUKe SBISETCS OCHOBOM JJIi COCTaBIICHUS
aBTOPCKUX YYEOHBIX MPOTPaMM, TEMATHUECKOTO TUIAHUPOBAHUS KypCa YUUTEIIEM.

HensmMu u3yyeHuss UHGOPMATHKA HA YPOBHE OCHOBHOIO  OOIIEro
o0pa30BaHUS SBISIFOTCS:

(dbopMupOBaHHE OCHOB MHUPOBO33PEHMSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTUS HAayKd WH(DOpPMATUKU, TOCTHXKEHUAM HAyYHO-TEXHUYECKOTO
nporpecca u OOIIECTBEHHOW MPaKTHUKU, 32 CYET Pa3BUTHS MpPEACTaBICHUM 00
uH(POpPMAIIMU KaK O BAKHEHIIEM CTPATETUYECKOM PECypCce Pa3BUTHS JIMYHOCTH,
rocysnapcrBa, oOLIeCTBa, MMOHMMAaHUS POJIM HMH(POPMALMOHHBIX IPOIIECCOB,
MH(POPMAIIMOHHBIX PECYpCOB M HMH(POPMALMOHHBIX TEXHOJOTUH B YCJIOBHSX
undpoBoil TpaHchopmMauu MHOTUX cep )KU3HU COBPEMEHHOIO 00I1IECTBa;

o0ecrieueHne YCIOBUH, CIMOCOOCTBYIOIIMX PAa3BUTHIO aJITOPHUTMHUYECKOTO
MBILUIEHUS KaK HEOOXOIMMOIo YCIIOBUS MPO(ECCHOHATBLHOW JESTENIbHOCTH B
COBPEMEHHOM HMH(GOPMAIIMOHHOM OOIIECTBE, MPEIOIaralpilero CrnocoOHOCTb
oOyyaroiierocss pa3OMBaTh CJIOXKHBIE 3ajayd Ha 0OoJiee MPOCThIE MO/A3a7auH,
CpaBHUBATh HOBBIE 33/1a4M C 3a/1a4aMU, PEIIEHHBIMUA paHee, ONPEIesaTh ark s
JOCTH)KEHHUSI pe3yJIbTaTa U TaK JaJIee;

dbopMHpoBaHHEe U pa3BUTHUE KOMIIETEHLIUH OO0y4alomuxcs B 001acTH
MCIOJIb30BaHUsI UH(OPMAIITMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJOTUM, B TOM YHUCIIE
3HAHWM, YMEHUH W HaBBIKOB padOThl ¢ HHPOpPMALMEN, MNPOrpaMMHUPOBAHUS,
KOMMYHHKAIIMM B COBPEMEHHBIX LHU(PPOBBIX Cpelax B YCIOBUAX OOeCIeYeHHs
MH(GOPMAIIMOHHON 0€30MaCHOCTH JIMYHOCTH 00YyYaroIerocs;

BOCIIUTAHUE OTBETCTBEHHOTO M M30MPATEIBLHOTO OTHOIICHUS K MHPOPMALIMU
C y4€TOM IPABOBBIX U 3TUYECKUX ACIEKTOB €€ pacnpOoCTpaHEHUs, CTPEMIICHHS K
MPOJIOJDKEHUI0  00pa3oBaHusi B 00acTh WHOOPMAIIMOHHBIX TEXHOJIOTHH W



CO3HUJIATENbHON JIEATEIBbHOCTH C TPUMEHEHHEM CpEeACTB HH(GOPMALMOHHBIX
TEXHOJIOTUH.

NudopmaTuka B 0CHOBHOM 0011eEM 00pa30BaHUU OTPAXKAET:

CYIIHOCTh HMH(MOPMATUKM KAaK HAYYHOM JUCHUIUIMHBIL, H3y4Yarolleu
3aKOHOMEPHOCTH IPOTEKAaHUS U BO3MOKHOCTH aBTOMAaTU3aLUK UHPOPMAIIMOHHBIX
IIPOLIECCOB B Pa3IMYHBIX CUCTEMAX;

OCHOBHbIE  00JIaCTU  NpPUMEHEHHS  MH(OPMATHUKU, TMpPEXKAE  BCEro
MH(}OPMAIMOHHBIE TEXHOJOTUH, YIPABICHUE U COLUAIBHYIO CPEPY;

MEXIMCUUIUIMHAPHBIA ~ XapakTep HHPOpMATUKM U HUH(OPMALUOHHON
NEATEIBHOCTH.

N3yuenne uHOpMATUKH  OKa3blBa€T CYIIECTBEHHOE  BIIMSAHHE  Ha
(GopMHpOBaHHE MHPOBO33PEHUS OOYYaIOIIErocs, €ro >XKU3HEHHYIO IMO3ULIHIO,
3aKJIaJIbIBA€T  OCHOBBI ~ MOHUMAaHHWs  NPUHLUUIOB  (QYHKUMOHUPOBAHUS U
UCIOJIb30BaHUsI MH(POPMALIMOHHBIX TEXHOJIIOTHHA KaK HEOOXOIMMOI0 MHCTPYMEHTA
NPaKTUYECKA JIIOOOM JIeATETbHOCTM W OJHOTO U3 Haubojee 3HAYMMbIX
TEXHOJIOTUYECKUX  JOCTHKEHMM  COBPEMEHHOW  HUBMIM3auuu.  MHorue
IpeIMEeTHbIE 3HAHUS U CIIOCOOBI I€ATEIbHOCTH, OCBOEHHBIE 00YyYarolUMUCA TIPU
U3y4eHUU MH(POPMATUKH, HAXOAST MPUMEHEHHE KaK B paMKax o0Opa30BaTeIbHOrO
mpolecca MpU HM3YYEHUW JAPYrUX MpPeAMETHBIX oO0jacTed, Tak W B HMHBIX
KU3HEHHBIX CUTyalUsX, CTAHOBATCA 3HAYUMBIMHU Il (POPMUPOBAHUS KAYECTB
JUYHOCTH, TO €CTh OPHUEHTHPOBaHbI Ha (QPOPMHUPOBAHUE METANPEAMETHBIX U
JMYHOCTHBIX PE3YJIbTaTOB O0YUYECHMUS.

OcHoBHBbIE 3a/1aun yueOHOro npeamera «MHpopmaruka» — copmMupoBats y
oOyyarommxcsi:

NOHMMaHHE TMPHUHIMIIOB YCTPOMCTBA M (PYHKIMOHUPOBAHUS OOBEKTOB
U(pPOBOrO OKPYKEHUs, NPEACTABICHUS 00 HCTOPUM M TEHICHLUSAX Pa3BUTHS
uH(popMaTHKU neproia HudpoBoil TpaHchopMauu COBPEMEHHOTO 00I1IeCTBa;

3HAHMSI, YMEHHS U HaBBIKM I'PaMOTHOM MOCTAHOBKM 3a/1ay, BOZHHUKAIOIIKX B
IPAKTUYECKON AESITeNbHOCTH, Ul MX PEIICHUS C MOMOIIBI0 MH()OPMALMOHHBIX
TEXHOJIOTMM, YMEHUS M HaBBbIKM (POPMAIM30BAHHOI'O OIMCAHUS IOCTABJIEHHBIX
3ajay;

0a3oBbple 3HAaHHUS 00 MH(POPMALMOHHOM MOJIEIMPOBAHWU, B TOM YHCIE O
MaTEMaTUYECKOM MOJIEIMPOBaHUH;

3HAHME OCHOBHBIX AJTOPUTMHUYECKHX CTPYKTYpP U YMEHHME INPUMEHATH 3TH
3HAHMS JJIs TIOCTPOEHUSI AJITOPUTMOB PEHICHMS 3a7ad [0 MX MaTeMaTUYeCKUM
MOJIEIISIM;

YMEHUS U HABBIKM COCTABJIEHHUS IPOCTBIX MNPOrpaMM IO IOCTPOCHHOMY
QITOPUTMY Ha OJTHOM M3 S3BIKOB IIPOI'PaMMMPOBAHHUs BBICOKOI'O YPOBHS;



yMEHHsT ¥ HaBbIKM 3(P(EKTUBHOIO HCIOJb30BAHUS OCHOBHBIX THIIOB
MPUKJIAJAHBIX MPOTrpaMM (TIPUIIOXKEHHI) 001ero Ha3HauYeHUs U MH(GOPMAIIMOHHBIX
CUCTEM I PELIEHUsl C UX MOMOILIBIO MPAKTUYECKUX 3aJ]ay, BiaJieHHe 0a30BbIMU
HOpMaMH HWH(OPMALMOHHOW HSTHKM M IIpaBa, OCHOBaMU HH(POPMALUOHHOU
0e301aCHOCTH;

YMEHUE TPaMOTHO HHTEPIPETUPOBATH PE3YJbTAThl PEIICHUS MPAKTUYECKUX
3alad C MOMOILIbI0 HMH(POPMALMOHHBIX TEXHOJOTUH, MNPUMEHSTH IOIYyYEHHBIE
pe3yNbTaThl B IPAKTUYECKOM AESTEIBHOCTH.

[lenn u 3amaun u3yuyeHUs: WHOOPMATUKH HA YpPOBHE OCHOBHOTO OOIIEro
o0pa3oBaHUs OMNPEACNSIIOT CTPYKTYPY OCHOBHOTO COJEp)KaHUS Y4eOHOTro
MpeMETa B BUJE CIAEAYIOMIMX YETHIPEX TEMATUUECKUX Pa3/IeOB:

uu(ppoBasi rpaMOTHOCTb;

TEOPETUYECKHE OCHOBBI MHPOPMATHKU;

QITOPUTMBI U IPOrPAMMHUPOBAHUE;

MH(}OpPMAIIMOHHBIE TEXHOJIOTHH.

Ha u3ydyenune nHpopmatuku Ha 0a30BoM ypoBHE oTBoauTcs 102 waca: B 7
kiacce — 34 yaca (1 yac B Henemnmo), B 8 kiacce — 34 yaca (1 yac B Henento), B 9
kiacce — 34 gaca (1 gac B Hefienio).



COAEPKXAHUE OBYUYEHUA
7 KIIACC

Ilu¢pposast rpaMoTHOCTH

KomnbloTep — yHuBepcajbHOe YCTPOHCTBO 00pad0TKH JaAHHBIX

KomMmrmbroTep — yHHBEpcadbHOE BBIYMCIWUTEIBLHOE YCTPOMCTBO, paboTaroliee
o mporpamme. THIBI KOMIBIOTEPOB: MEPCOHAIBHBIE KOMIIBIOTEPHI, BCTPOCHHBIE
KOMITBIOTEPHI, CYTIEPKOMITbIOTEPHI. MOOUIIBbHBIE YCTPOKCTBA.

OcHOBHbIE KOMIIOHEHTHI KOMIBIOTEpa W UX Ha3HayeHue. IIpoieccop.
OnepatvBHasT W JOJTOBpPEMEHHasi IMaMsTh. YCTpPOWCTBa BBOAAa M BBIBOJA.
CeHcopHbIli BBOJ, AATYUKH MOOWJIBHBIX YCTPOMCTB, CpelCTBa OMOMETPUYECKOM
ayTeHTU(PUKALIUH.

Hctopusi pa3BUTHSL KOMIIBIOTEPOB M MPOrPAaMMHOTO  00OECHEUEHHUS.
[Toxonenuss koMIbpOTEPOB. COBpEMEHHBIE TEHICHIUU DPA3BUTHS KOMIIBIOTEPOB.
CynepKOMIBIOTEPBL.

[lapannenbHble BHIYMCICHHUS.

[lepconanpubiii komMmbrOTEP. IIporieccop M ero XxapakTepuUCTUKHU (TaKTOBas
4acToTa, pa3psaHocTh). OmnepaTuBHas nNaMATh. JlOJATOBpeMeHHas IMaMSThb.
VYerpoiictBa BBoa U BbiBoja. OObEM XpaHMMBIX JTaHHBIX (OMEpaTUBHAS MaAMSTh
KOMITBIOTEPA, KECTKUM U TBEPIOTENbHBIA TUCK, MOCTOSIHHAS NMaMATh cMapT(OHA)
Y CKOPOCTb JOCTYIIA ISl pa3JINYHBIX BUJIOB HOCUTEJIEH.

TexHuka 6€30MacHOCTH U TIPaBUiIa padOTHI HA KOMIIBIOTEPE.

IIporpaMmMbl U 1aHHbIE

[IporpammHoe oOecnieuenre kommbiorepa. llpuknagHoe mporpammHoe
obecrieueHue. CucremHoe MpOrpaMMHOE obecrnieyeHue. Cucremsbl
nporpamMmmupoBanus. [IpaBoBas oxpaHa NporpaMMm W JaHHbIX. becruiaTHele U
yCIIOBHO-0ecmuiaTHbie mporpaMMbl. CBOOOAHOE TPOrpaMMHOE OOECIICUEHHE.

@aiinet 1 nanku (katanoru). [IpuHnunel noctpoeHust ¢GaiOBBIX CUCTEM.
[Tonmnoe ums ¢aitna (manku). [lyte x ¢aitny (manke). Pabora ¢ daitnamu u
KAaTaJloraMH CpEACTBAMHU ONEPALMOHHOM CHUCTEMBL: CO3/IaHHE, KOIMPOBAaHUE,
nepeMelieHre, IepeuMeHoBaHle 1 yaanenue (aiaoB 1 mamnok (karaaoron). TUIbI
¢aiinos. CaoiictBa (aiinoB. XapakrtepHble pa3Mephl (HaiijioB pa3IuyHbIX TUIIOB
(cTpaHuIla TEKCTa, NEKTPOHHAS KHUTA, (hoTorpadus, 3amuch MECHHU, BUICOKIIHII,
MOJIHOMETPaXXHBIA (uiabM). ApxuBanus HaHHbIX. Vcrmonp30BaHUE MPOrpamMM-
apxuBaTopoB. DaitnoBsiii MeHekep. [lonck daityioB cpeacTBaMu OneparimoOHHOM
CUCTEMBI.

KommnbroTepHbie BUPYCHl U JIpyTHE BPEAOHOCHBIE IporpaMmbl. [IporpaMmbl
JUIS1 3aIIUTHI OT BUPYCOB.

KomnbrorepHbie ceTn



OO0beauHeHne KoMIpioTepoB B ceThb. Cerb MuTepHer. BeO-cTpanuia, BeO-
caiit. CtpykTypa aapecoB BeO-pecypcoB. bpaysep. IlouckoBbie cucremsl. [louck
uHOpMaIMM 1O KIIOYEBBIM CJIOBAaM W MO H300paxeHuto. JlocTOBEpHOCTH
uH(popmaIuu, noiaydyeHHoi u3 MurepHera.

CoBpeMeHHbIE CEPBUCH UHTEPHET-KOMMYHUKALIUH.

CereBoii ATHKET, 0a30Bbie HOPMBI MH(DOPMAIMOHHOW STUKU U TIpaBa MIpH
pabote B nTepHete. CTpateruu 6e3onacHoro nopejaeHus: B IHTepHeTe.

Teopernueckue 0CHOBbI HHPOPMATHKH

Nudopmanus u vHPOpMaAUMOHHBIE POLECCHI

Nudopmarust — 0JHO U3 OCHOBHBIX MOHSATUNA COBPEMEHHOM HAYKH.

Nudopmarius kak cBeIeHUs, IPeAHA3HAYCHHBIC JJIs1 BOCIIPUATHS YETOBEKOM,
W HuHpoOpMauMs KAaK  JIaHHbIE, KOTOpble MOryT ObITb  00pabOTaHbI
ABTOMATU3UPOBAHHOMN CUCTEMOM.

JluckpeTHOCTh TaHHBIX. BO3MOXKHOCTh OINKCaHUs HENPEPHIBHBIX OOBEKTOB U
MIPOIIECCOB C TMTOMOIIIBIO TUCKPETHBIX JTAHHBIX.

Nudopmarimonnbie Mponecchl — MPOLECChl, CBS3aHHBIE C XPaHEHUEM,
npeoOpa3oBaHuEM U Tiepeaaueii JaHHBIX.

IpeacraBiaenune nHpopManumn

CumBon. Andasur. MomHocTs andasuta. Pa3zHooOpasue s3BIKOB U
andasutoB. EcrecTBeHHbIE U (hOpMATIbHBIE S3bIKH. AJI(PABUT TEKCTOB HA PYCCKOM
s3pike.  JIBowuHblit  andaBur. KoandecTBO BCEBO3MOXKHBIX CIIOB  (KOJOBBIX
KoMOMHaIui) GUKCUPOBAHHOMW JIJIMHBI B JBoM4HOM andaBure. [IpeoOpazoBaHue
moboro andaButa K ABOMYHOMY. KOIMUECTBO pa3iMyHBIX CIOB (PMKCHUPOBAHHOMN
JUTUHBI B andaBUTE ONpeIeIEHHON MOITHOCTH.

KonupoBanue cuMBOIOB OJHOTO angaBUTa C MOMOIIBI0 KOJOBBIX CJIOB B
Ipyrom andaBuTe, KoJI0Bas TaOIHIla, TEKOJUPOBAHKE.

JBomunbii kon. IIpemcraBiieHMe NaHHBIX B KOMIIBIOTEPE KaK TEKCTOB B
JIBOUYHOM ajdaBuTe.

Nuadopmarmonueiii  00bEM AaHHBIX. bUT — MUHUMaNbHAs CIUHHUIIA
KojaudecTBa UWHGOpPMAIMM — JBOMYHBIN  pa3psa. EauHunbl  u3MepeHus
nH(pOpMaIMOHHOT0 00bEMa NaHHbIX. bUT, 0alT, KUI00alT, MerabaT, rurabamnT.

CxopocThb nepenaun JaHHbIX. ENMHUIBI CKOPOCTH MEpeIaun JaHHbIX.

KomupoBanne texkctoB. PaBHOMepHbIi KoA. HepaBHOMEpHBIM  KOZ.
Komupoka ASCII. BocbmubutHeie komaupoBku. [loHsATHE 0 KOZUPOBKAX
UNICODE. [exkomupoBanue cOOOUIEHUH € HMCHOJb30BAaHUEM PABHOMEPHOIO U
HepaBHOMEPHOTo Koja. MHpopmaimoHHbiii 00bEM TEKCTA.

Hckaxxenne naopmaiuu npu nepeaaye.

OO6mee mpencraBieHre 0 MUGPOBOM MPEACTABICHUH ayAHOBU3YabHBIX U
JPYTUX HEMPEPHIBHBIX JIAHHBIX.



KonupoBanne 1Bera. IlBeroBeie Moaenu. Moaens RGB. I'myOuna
koaupoBanus. [lanutpa.

PactpoBoe u BekTOpHOE mpejacTaBieHue uzoOpaxkenuil. [lukcenb. Ouenka
MH(OPMAMOHHOT0 00bEMa rpa)MuECKUX JAHHBIX I PACTPOBOIO U300PAKEHHUS.

KonupoBanue 3Byka. PazpsaHocts n yactora 3anucu. KoJm4ecTBO KaHaAIOB
3aMUCH.

OneHka KOJMYECTBEHHBIX MapaMeTPOB, CBSI3aHHBIX C MPEACTAaBICHUEM U
XpaHEHHEM 3BYKOBBIX (pailiioB.

NudopmanuoHHbIe TEXHOJIOTHU

TexkcTOBbIE JOKYMEHTBI

TexcToBble AOKYMEHTBI U HMX CTPYKTYpHbIE 3J€MEHThI (CTpaHuua, ad3ail,
CTpPOKa, CJIOBO, CUMBOJ).

TekcToBBII mpoueccop — HWHCTPYMEHT CO3/aHMS, PEJAKTHUPOBAHUS U
dbopmarupoBanusa TekcToB. lIpaBuina Habopa Tekcra. PemakTtupoBaHHe TEKCTa.
CpoiictBa cuMmBojioB. [Hpudrt. Tunsl mpudtoB (pyOieHble, C 3aceyKkamw,
MoHowpuHHbIe). [lomyx)upHoe u KypcuBHOe Hauepranue. CBOMCTBa a03aleB:
rpaHullbl, a03allHBI OTCTYI, HHTEpBaJ, BblpaBHUBaHUE. [lapameTpsl cTpaHUIIbI.
CruneBoe ¢popMaTupoBaHue.

CrpykTypupoBaHue HHPOpPMalUU C TOMOIIbIO CHUCKOB M  TaOIHII.
MHuoroypoBHeBble criuckd. [{o0aBiieHre TaOnHIl B TEKCTOBBIE JOKYMEHTBHI.

BcraBka n3o00paxeHuii B TEKCTOBbIE JOKyMeHThI. OOTekaHue M300paKeHHI
TEKCTOM. BKIlIoueHHE B TEKCTOBBIM JOKYMEHT auarpamm, (Gopmysi, HyMepaiuu
CTpaHHII, KOJJOHTUTYJIOB, CCBUIOK U JIPYTUX 3JIEMEHTOB.

IIpoBepka npaBonucanusi. PacctaHoBKa IepeHOCcoB. 1'010C0BOM BBOJ TEKCTA.
Onrtuueckoe pacro3HaBaHue Tekcta. KommbroTepuslii nepeBoj. Vcmolsib3oBaHue
cepBucoB MHTepHeTa st 00paboTKH TEKCTa.

Komnbrorepuasi rpaguka

3HAKOMCTBO C TIpaUUYeCKUMU pedaKkTopaMH. PacTpoBble PHUCYHKH.
Hcnonp3oBanue rpapuuecKux NIpUMUTHUBOB.

Omnepanuu pefakTUpoBaHus rpadudecKux 0OBEKTOB, B TOM YHCIIe HU(PPOBBIX
doTorpaduii: u3MeHeHue pa3mepa, oOpe3ka, MOBOPOT, OTpa)xeHue, padbora c
oOnacTsiMu (BbIAETIEHUE, KONUPOBAHME, 3aJIMBKAa IBETOM), KOPPEKLHs LIBETA,
SAPKOCTU U KOHTPACTHOCTH.

BektopHas rpaduka. Co3mgaHue BEKTOPHBIX PUCYHKOB BCTPOEHHBIMU
CpEIICTBAMHM TEKCTOBOTO TMPOIECCOpa WM JIPYTUX MporpaMm (IIPHIIOKEHUH).
JloOaBiieHHE BEKTOPHBIX PUCYHKOB B JJOKYMEHTBHI.

MyabTUMeAUHBbIE IIPe3eHTAUNMN

[ToaroroBka MyJIbTUMETUHHBIX Mpe3eHTanui. Ciaiia. JlobaBieHue Ha clai
TeKCTa U u3o0paxeHuid. Pabora ¢ HECKOJIBKUMH ClIaiilamMHu.



JloGbaBneHne Ha  Claiil ~ ayJUOBU3YaIbHBIX  JAHHBIX.  AHHMAIUS.
['unepcepikmy.

8 KVIACC

Teopernueckune 0CHOBbI HHPOPMATHUKH

CucreMsbl CUHCICHUA

Hemno3unMonHuble W  MO3UIIMOHHBIE CUCTEMbI  CUHCIECHUS. AJ]aBur.
OcHoBanue. Pa3zépuyTtas popma 3anucu uucna. [lepeBoa B JeCATUUHYIO CUCTEMY
YHCEJl, 3aMMCAHHBIX B APYTMX CUCTEMAX CUUCIICHUS.

Pumckas cucrema cuucieHus.

JIBonuHas cucteMa cumcienus. [lepeBon menbix yucen B npenenax ot 0 go
1024 B nBOMUYHYIO CHCTEMY CUMCIEHMSA. BocbMepuyHas cuCTEMa CUHCIICHMS.
[lepeBoa yncesl U3 BOCbMEPUYHON CHCTEMBI B IBOMYHYIO U JAECSITUYHYIO CUCTEMBI
u obparno. lllectHaamarepuunas cuctema cuucienus. llepeBox uucen wu3
HIECTHAUATEpPUYHON CHCTEMBI B JIBOMYHYKO, BOCBMEPHUUYHYIO U JIECATUUYHYIO
CUCTEMBI U 0OpATHO.

ApudmeTnueckue onepanuy B IBOUYHON CUCTEME CUHCIICHUSI.

DJIeMeHThl MATEeMATH4YEeCKOM JIOTHKH

Jlornueckue BbIcKa3biBaHUA. Jlormueckue 3HAYEHHS  BBICKA3bIBAaHMIA.
DONeMEHTapHbIE W COCTaBHBIE BbICKa3blBaHWA. Jlornueckue omnepamuu: «u»
(KOHBIOHKIIMS, JIOTUYECKOE YMHOXEHHUE), «WIW» (IU3BIOHKIHUS, JOTUYECKOE
CJIOKEHHE), «He» (ormyeckoe oTpuiianue). [IpuopuTer JIOrH4ecKux omneparuil.
Ornpenenenne HCTUHHOCTH COCTABHOTO BBICKA3bIBAHMS, €CJIM W3BECTHBI 3HAYECHUS
VMCTUHHOCTH BXOJSIIMX B HEro 3JIEMEHTApHBIX BbICKa3bIBaHUW. Jlornueckue
BbhIpakeHHs. lIpaBuia 3ammcu jormdyeckux BblpaxkeHuil. IlocTpoenue Tabmmiy
WMCTUHHOCTH JIOTUYECKHUX BBIPAXKEHUM.

Jlornueckue 31€MEHTHI. 3HAKOMCTBO € JIOTHYECKUMH OCHOBAMU KOMITBIOTEPA.

AJITOPUTMBI M IPOTPAMMMPOBAaHNE

HcnosHnTe M ¥ AJIrOPUTMBI. AJITOPUTMHYECKHE KOHCTPYKIIUN

[lonarne anroputma. HcmonHuTenu anropuTMoB. AJNTOPUTM Kak IUIaH
YIIPaBJICHUS UCTIOJIHUTEIIEM.

CaoiictBa anroputma. CrnocoObl 3amucu alroputma (CIOBECHBIA, B BHUJE
OJIOK-CXEMBI, TPOrpamMma).

AJropuTMUYECKHE KOHCTPYKUMH. KOHCTpYyKIHUs «cliefoBaHue». JIMHEeHbI
anroput™.  OrpaHMYeHHOCTh  JIMHEHHBIX  QJTOPUTMOB:  HEBO3MOXHOCTh
MIPEAYCMOTPETh 3aBUCHUMOCTh IOCIEA0BATEIBHOCTH BBINOJIHIEMBIX JEHCTBUM OT
HCXOJIHBIX JaHHBIX.



KoHncTpykiust «BeTBieHUE»: MOJHAs M HemojiHas (GopMmbl. BeimonHenue u
HEBBINOJIHEHUE YCIIOBUS (MCTUHHOCTh U JIOXKHOCTh BbICKa3biBaHUs). [IpocThie u
COCTaBHBIE yCJIOBHSI.

KoHCTpyKIust «IOBTOPEHMS»: IUKIBI C 3aJlaHHBIM YKCJIOM MOBTOPEHUM, C
YCIIOBHEM BBITIOJIHEHUS, C IEPEMEHHOMN LIUKJIA.

Pa3zpaboTka 11s1 popManbHOrO HCHOJHUTENS aNrOPUTMA, MPUBOISALIETO K
TpeOyeMoMy pe3yJbTaTy IpU KOHKPETHBIX HCXOJHBIX JaHHBIX. Pa3paboTka
HECJIOKHBIX ~QJITOPUTMOB C MCIHOJIB30BAHMEM LMKJIOB W BETBICHUM JUIS
ynpaBieHus: (HOpMaabHBIMU MCIIONHUTEISIMH, TakuMu Kak Pobot, Yepemamika,
YepréxHuk. DBbplllONHEHHME @JITOPUTMOB BpPYYHYI0 M Ha  KOMIIBIOTEpE.
CuHTaKcu4ecKue u JIornueckue omunoku. OTKa3bl.

SA3bIK MPOrpaMMHPOBaHUSA

Azpik mporpammupoBanus (Python, C++, Ilackans, Java, C#, lllkonbHbIN
ANTOpUTMUYECKHUN S3BIK).

Cucrema npoOrpaMMHPOBAHMSA: PENAKTOP TEKCTa MPOrpamMM, TPAHCIATOP,
OTJIaTUUK.

[lepemennasi: tum, ums, 3HadeHue. Llenple, BEIIECTBEHHbIE U CUMBOJIbHBIC
IIEPEMEHHBIE.

Oneparop mnpucBauBaHus. ApU(METUYECKHE BBIPAKEHUS M MOPSIOK HX
BbluncieHusa. Onepanyuu ¢ OEJbIMUA YUCIAMU: LEJOYHUCICHHOE JEJIEHNE, OCTaTOK
OT JIECJICHUS.

BerBnenus. CocraBHble yCIIOBUS (3alMCh JIOTUYECKMX BBIPAXKEHUHM Ha
U3y4aeMOM sI3bIKe MporpammupoBaHus). HaxoxaeHnne MUHUMyMa U MakCUMyMa
U3 JABYX, TPEX U 4YEThIpEX uuces. PemeHne KBaapaTHOro ypaBHEHHS, UMEIOIIETO
BEILIECTBEHHBIEC KOPHHU.

JuanoroBas omIagka NPOrpaMM: IIOMIArOBOE BBINOJHEHUE, IPOCMOTP
3HAYEHUU BEJIMYUH, OTJIaJ0YHBIA BHIBOJ, BELIOOP TOYKM OCTAHOBA.

[ukn c¢ ycinoBueM. Anroput™M EBKiIMa ajidi HaxoXJIEHUS HaWOOJIBLIErO
o0IIero AenuTeNs OBYX HaTypajibHBIX uucesd. PazOueHue 3amucu HATypajJbHOTO
4ycila B MO3UIMOHHON CHUCTEME C OCHOBAHMEM, MEHbIIMM WM paBHbIM 10, Ha
OTJIeJbHBIE LIU(PBHI.

[lukn ¢ nmepeMeHHOW. ANTOPUTMBI NPOBEPKH JEIMMOCTH OJHOTO LEJIOTO
4KCJIa Ha APYroe, IPOBEPKH HATYPAIbHOIO YMCia Ha MPOCTOTY.

OOpaboTKka CUMBOJIBHBIX JaHHBIX. CUMBOJIbHBIE (CTPOKOBBIE) NEPEMEHHBIE.
[TocumBonbHas oOpaboTka cTpok. Ilomcy€r yacToThl MOSBIEHUS CUMBOJIA B
cTpoke. Bcrpoennble pyHKIMM 1511 00pabOTKHU CTPOK.

AHaJIu3 aJIrOpuTMOB



OrnpeneneHne BO3MOMKHBIX PE3yJIbTaTOB padOThl alropuT™Ma IMPU JAHHOM
MHOKECTBE BXOJHBIX JAHHBIX, OIIPEICIICHUE BO3MOXKHBIX BXOJHBIX JaHHBIX,
MPUBOAAIIMX K TAHHOMY PE3YJIbTaTy.

9 KUIACC

udposasi rpaMoTHOCTH

I'no6anbHas cetb UHTEPHET U cTpaTerun 0e30MacHOro NMOBeJACHUS B Hel

['mo6anbhas cers Uutepuer. [P-aapeca y3noB. CereBoe XpaHEHUE AaHHBIX.
MeToapl HHIMBUYaTbHOTO M KOJUIEKTUBHOTO pa3MelIeHnss HOBOM HH(OpMAaLUU B
WNntepuere. bonbuive naHHble (MHTEpHET-JaHHbIE, B YacCTHOCTH JAaHHBIC
COLIMAJIbHBIX CeTel).

[Tonarue 06 mHOpPMAMOHHOW 0€30MacHOCTH. YTPO3bl MH(DOPMAIIMOHHOM
0e30MacHOCTU TpU padoTe B TI00ATBHON CETH U METOJIbl MPOTUBOJACHCTBUS UM.
[IpaBuna Oe3omacHoil ayTeHTHUUKAIMKU. 3amuTa JAYHOM UHOpManuu B
Wnrtepnere. bezonacusie crpaterun noseneHuss B Unrepuere. Ilpenynpexaenue
BOBJICUCHUSI B JECTPYKTUBHBIE M KpUMHUHAIbHBIE (DOPMBI CETEBOW AKTUBHOCTH
(xubepOyuHr, GUIIUHT U ApyTHe GOPMBI).

PaGora B nHpOpPMaIlMOHHOM MPOCTPAHCTBE

Bune! nestensHoctn B IHTepHETE, HHTEPHET-CEPBUCHI: KOMMYHHUKAIIMOHHBIE
CEpBUCHI (IMOYTOBasl Cly>k0a, BUICO-KOH(PEPEHI-CBSI3b M APYTHE), CIPaBOYHBIC
ciy>)kObl  (KapThl, paclucaHus H JApyTHue), MOHCKOBBIE CIYXOBI, CIy>KOBI
OOHOBJICHUS TIPOTPAMMHOTO OOecledeHusi u Jpyrue ciyxObl. CepBUCHI
rocyAapCTBeHHBIX ycnyr. O0maunble XpaHwinina JaHHbIX. CpescTBa COBMECTHOM
pa3paboTKku JOKyMeHTOB (oHjaiH-o¢pucsl). [Iporpammuoe obecnieueHrne kak BeO-
CepBUC: OHJIAITHOBBIE TEKCTOBBIE U TpaduuecKue peaakTOpbl, Cpeasl pa3pabOTKH
IporpamMmm.

Teopernvyeckne 0CHOBbI HHPOPMATHKH

MopeaupoBaHue KaKk MeTO/l IIO3HAHUS

Monens. 3anaum, pemaeMbie ¢ TOMOIIbIO MoaenupoBanus. Kinaccudpukanuum
monenel.  MarepuanbHble  (HaTypHble) W MH(POpPMAIMOHHBIE  MOJEIH.
HemnpepoiBHBIE U OUCKpeTHble Mozenu. Mmutarnuonnsle mopaenu. Mrpossie
Mozenu. OIeHKa aJeKBATHOCTH MOJIEIU MOJEIUPYEMOMY OOBEKTY U IENIIM
MOJIEJTUPOBAHUS.

Tabnuunbie moaenu. Tabnuia kak npeAcTaBI€HUE OTHOLICHUSI.

ba3el panHbIX. OTOOp B TabiMile CTPOK, YIOBJIECTBOPSIOIIUX 33JaHHOMY
YCIJIOBHIO.

I'pad. Bepmmna, pebpo, myth. OpHUEHTUPOBAHHBIE W HEOPUCHTUPOBAHHBIC
rpadsl. [InuHa (Bec) peOpa. BecoBas marpumna rpada. [JnuHa myTH MeExIy
BepmHamu rpada. [louck ontumansHoro mytud B rpade. Hauanbnas BepiimHa



(MCTOYHUK) U KOHEYHAs! BEpIIMHA (CTOK) B OpUEHTUPOBAHHOM Tpade. Boruucnenne
KOJIMYECTBA IyTel B HAIIPABJICHHOM allMKINYECKOM rpade.

HepeBo. Kopenb, Bepminna (y3ein), JUCT, peOpo (myra) nepeBa. Bricota
nepesa. [lognepeso. [Ipumepsl ucnosib3oBanust nepeBbeB. [lepedop BapuaHTOB C
MMOMOIIBIO JIepeBa.

[loHATHE MaTEeMaTHYECKONM MOZAENH. 3aJayd, pPEMIaeMble C IOMOIIbIO
MaTeMaTH4YeCKOro (KOMIBIOTEPHOT0) MoaenupoBanus. OTiIn4yre MaTeMaTHIeCKON
MOJIEIM OT HATypHOM MOJEIM U OT CJIOBECHOTO (JIUTEPATypHOr0) OIMUCAHUS
00BEKTA.

OTanbl KOMIBIOTEPHOTO MOJEIMPOBAHUA: NMOCTAHOBKA 3a/1aud, IMOCTPOEHUE
MaTEMaTHYE€CKOW MOJIENIH, MPOrpaMMHas peanu3alis, TECTUPOBAHUE, TTPOBEICHUE
KOMITBIOTEPHOT'O SKCIEPUMEHTA, aHAJIN3 €T0 PE3YJIbTATOB, YTOUYHEHUE MOJEIH.

AJITOPUTMBI M IPOrPAMMMPOBAHNE

Pa3paborka airopuTrMoB M NporpamMm

Pa3buenue 3amaun Ha moazagadu. CocTaBieHUE alTOPUTMOB U MPOrPaMM C
WCMOJIb30BAHUEM BETBIICHUW, LWKIOB M BCIIOMOTATENbHBIX AJTOPUTMOB IS
YOpPaBJICHHUS UCTIONHUTENeM PoOOT WM APpyruMHU HUCTIOTHUTENISIMH, TaKUMH Kak
UYepenamka, YepTEKHUK U IPYTUMU.

Tabnuunble BenuuuHbl (MaccuBbl). OgHOMEpHBIE MaccuBbl. COCTaBlIeHUE U
OTJIaJIKa MPOrpaMM, peaqnu3yoNIuX TUIIOBBIE aITOPUTMbI OOPAOOTKH OJTHOMEPHBIX
YUCJIOBBIX MAaCCHBOB, Ha OJHOM M3 S3BIKOB IporpammupoBaHusi (Python, C++,
[Tackansw, Java, C#, [lIkonpHbIN ATTOpuTMHYECKUN S3BIK): 3aI10IHEHNE YHCIOBOTO
MaccHBa CIIy4alHbIMU YHCJIAMH, B COOTBETCTBHM ¢ (OpMYJION WM TyTEM BBOJA
YUCeJl, HAXOXKJICHUE CYMMbI 3JIEMEHTOB MAaCcCHUBA, JIMHEHWHBIA MOWCK 3aIaHHOTO
3HAQYEHUs] B MacCHBE, MOJACYET »BJIEMEHTOB MAacCUBa, YAOBJIETBOPSIOMINX
3aJIaHHOMY YCJIOBHUIO, HaXOXJICHHUE MUHUMAIbHOTO (MAaKCHMAJIbHOTO) 3JIEMEHTa
MaccuBa. COpTUPOBKA MacCHBA.

O06paboTka MOTOKA JAHHBIX: BBIYUCIEHUE KOJIUYECTBA, CYMMbI, CPEIHETO
apu(PMETUIECKOTO, MHUHHMAIBHOTO M MAaKCUMaJIbHOTO 3HAYECHHSI AJIEMEHTOB
MOCJIEA0BATENBHOCTH, YIOBIETBOPAIOLINX 3aJAHHOMY YCJIOBHIO.

Yupasiaenue

VYupasnenue. Curnan. OOpaTtHas cBsi3b. [lonmydeHue curHaioB OT HUQPPOBBIX
JaTYUKOB (KacaHWsi, pAcCTOsIHUSA, CBEeTa, 3Byka U Jpyroro). IIpumepsl
WCIIOJIb30BAaHUSl ~ MPUHIMIA OOpaTHOM CBSI3M B CHCTEMaX  yIPABICHUS
TEXHUYECKUMU YCTPONMCTBAMHU C TOMOIIBK JaTYUKOB, B TOM YHCIIE B
pPOOOTOTEXHUKE.

[Ipumepsl poOOTU3UPOBAHHBIX CUCTEM (CHCTEMa YIPABICHUS NBI)KCHHEM B
TPAHCIIOPTHOM CHUCTEME, CBApOYHas JMHUSA aBTO3aBOJla, ABTOMAaTHU3WPOBAHHOE



YIPABJIEHHE OTOIUIEHUEM JOMAa, aBTOHOMHAsl CHCTEMa YNPABIECHUS TPAHCIIOPTHBIM
CPEICTBOM U APYTHE CUCTEMBI).

NudopmanuoHHbIe TEXHOJIOTUU

JIEKTPOHHBbIE Ta0JIMLbI

[Tonsitue 06 >MEKTPOHHBIX TabnuIax. TUIBI MTAHHBIX B STYEHKAX DJIEKTPOHHOM
Tabnuupl. PenakrupoBanue u ¢opmatupoBaHue Tabiuui. BerpoeHHble QyHKIUH
JUIsT TIONCKAa MaKCUMyMa, MHHHUMYMa, CYMMbl U CPEIHEr0o apu(pMeTH4YeCcKOro.
CopTHpoBKa JaHHBIX B BBIJCICHHOM JAuana3zoHe. IlocTpoeHune auarpamMm
(ructorpamMma, Kpyrosas JaMarpaMma, TodeyHas auarpamma). BpiOop Tuma
JUarpaMMsl.

[IpeobpazoBanue hopmyn npu kKonupoBaHuu. OTHOCUTENbHAS, a0COIIOTHAS
Y CMElIaHHas ajpecanus.

VYCioBHBIE BBIYMCIEHUS B JJIEKTPOHHBIX TaOiunax. CyMMHUpOBaHHE U
noJcY€T 3HAUEHUM, OTBEYAIOIIMX 3aJaHHOMY YycioBuio. OOpaboTka OOJbIINX
Ha0OpOB AaHHBIX. YUCIEHHOE MOAEIIUPOBAHUE B AIEKTPOHHBIX TaOIHIIaX.

NudopMannoHHble TEXHOJIOTHH B COBPEMEHHOM 001IeCTBe

Posib MH(pOPMAIIMOHHBIX TEXHOJOTUHN B Pa3BUTUU SKOHOMHUKH MUPA, CTPAHBI,
peruona. OTKpbITbIE 00pa30BaTENbHbBIE PECYPCHI.

[Ipodeccun, ca3anHbie ¢ MHOOPMATUKON U HHPOPMALIMOHHBIMU TEXHOJOTUSIMU:
BeO-AM3aliHEp, MPOTPaMMHUCT,  pa3pabOTUMK  MOOMJIBHBIX  MPUIOKEHUH,
TECTUPOBIIMK, apXUTEKTOP MPOrPaMMHOTO OOecleueHus, CIEeUUaIuCT IIo
aHaJIM3y TaHHBIX, CHCTEMHBIN aJIMUHUCTPATOP.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHMSA ITPOI'PAMMBI 110
NHPOPMATHUKE HA YPOBHE OCHOBHOTI'O OBLIEI'O
OBPA3OBAHUA

N3yuyenue wuHGOpPMATHUKKM HaA YPOBHE OCHOBHOTO oOmIero oOpa3oBaHUs
HaIpaBJICHO Ha JOCTM)KEHUE OOYYArOUMMUCS JTUYHOCTHBIX, METalpeIMETHBIX U
MPEIMETHBIX Pe3yIbTaTOB OCBOCHUS COJIEPKaHUSI yUeOHOTO IpeMeTa.
JIMUHOCTHBIE PE3YJIbTATHI

JInyHOCTHBIE pe3yNbTaThl HMMEIOT HANPAaBICHHOCTh HA pEUIEHHE 3ajad
BOCIIUTAHUS, Pa3BUTHS U COLMAIU3ALMM OOYYAIOMIMXCA CPEICTBAMHU Y4e€OHOTrO
IpeaMera.

B pesynabrate wu3ydenuss WHPOPMATUKH HA YPOBHE OCHOBHOTO OOIIETro
oOpa3oBaHus y oOydaromnierocsi 0yayt c(opMuUpoBaHbl CIEAYIOIIUE JTUYHOCTHBIC
pE3YJbTaThl B YACTH:

1) naTpUOTHYECKOr0 BOCIIUTAHUS:

LIECHHOCTHOE OTHOILIEHUE K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUUYECKOMY U
HAy4YHOMY HAcCJIe[IMI0, MOHUMAaHUE 3HAYEHUS MH()OPMATUKHU KaK HAYKU B KU3HU
COBPEMEHHOI'0 00IlIeCTBa, BIAJEHUE JIOCTOBEPHOW WH(pOpMAaIMell O NepenoBbIX
MUPOBBIX W OTEUECTBEHHBIX JOCTIXKEHUSIX B oOjsactu UHDOPMATUKU U
WHOOPMAITMOHHBIX TEXHOJIOTHH, 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHHSIX O
1 poBoii TpaHchOpMAaIII COBPEMEHHOI'O 00I11eCTBA;

2) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OpUEHTAIUsI HA MOPAJIbHBIEC IIEHHOCTU U HOPMbI B CUTYallUIX HPABCTBEHHOTO
BBIOOpA, TOTOBHOCTh OIIEHUBATh CBOE TIOBEACHHUE U MOCTYIKH, & TAK)KE TTOBEICHHE
Y TIOCTYNIKH JAPYTUX JIFOAEH C MO3UIIMU HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM
OCO3HAHHUs TOCJEICTBUM IOCTYNKOB, AaKTUBHOE HENPUITHUE aACOLMAJIBHBIX
MOCTYIIKOB, B TOM uucie B IHTepHere;

3) rpaskIaHCKOro BOCIIUTAHUS:

OPEACTABICHUE O COLMAJIbHBIX HOpPMax U MpaBWiIaX MEKINYHOCTHBIX
OTHOUIEHMH B KOJUIEKTUBE, B TOM YHCJIE€ B COIMAIbHBIX COOOLIECTBAX,
coOmoieHne TpaBuil 0€30MacHOCTH, B TOM YHCIE HAaBBIKOB 0O€30MacHOTO
MOBEJICHUSI B HUHTEPHET-Cpeie, TOTOBHOCTh K pPa3HOOOpPa3HOM COBMECTHOM
JESATEIBHOCTH TPHU BBINOJHEHUU Y4eOHBIX, IMO3HABATENbHBIX 3aad, CO3JaHUU
y4EOHBIX MPOEKTOB, CTPEMJICHHE K B3aMMONOHUMAHHMIO W B3aUMOIIOMOIIU B
npolecce 3Toi yueOHON eATeIbHOCTH, TOTOBHOCTh OLICHUBATh CBOE MOBEJICHUE H
MOCTYIKH CBOUX TOBApHIIEH C MO3UIIMM HPABCTBEHHBIX M MPABOBBIX HOPM C
Y4ETOM OCO3HAHUSA MOCIEACTBUIM MOCTYIIKOB;

4) HEHHOCTEeH HAYYHOI'0 MMO3HAHMS:

c(hOpMHPOBAHHOCTh MHUPOBO33PCHUECKHUX MPEICTaBICHUN 00 mH(bOpMaIy,
nH)OPMAITMOHHBIX npoiieccax u UH(OPMAITMOHHBIX TEXHOJIOTHUSIX,



COOTBETCTBYIOIIUX COBPEMEHHOMY YPOBHIO DPa3BUTHUS HAayKH U OOIIECTBEHHOM
MPAKTUKHU ¥ COCTABJISIFONINX 0a30BYI0 OCHOBY JIJIsl TOHUMAHUS CYITHOCTH HAYYHOU
KapTUHBI MUPA;

UHTEpEC K OOYyYEHHMIO M MO3HAHUIO, JIF0OO3HATEIbHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K CaMOOOpa30BaHUI0, OCO3HAHHOMY BBIOOPY HAIPABIECHHOCTH H
YpOBHsI 00yU€HHUS B JIaJbHEHIIIEM;

OBJIaJICHHE OCHOBHBIMH HAaBBIKAMHM HCCIIEOBATENbCKON JI€ATEIBbHOCTH,
YCTAaHOBKAa HA OCMBICIEHHE OIbITa, HAOMIOAEHUH, IMOCTYNKOB M CTPEMJICHUE
COBEPIIECHCTBOBATh MYTH JOCTUXKEHUS WHAUBUIYAIHHOTO M KOJUIEKTUBHOTO
OJ1aronoyyuus;

c(hOpMHUPOBAHHOCT, HH(POPMALMOHHON KyJIBTYpPhl, B TOM YHCJIE HABHIKOB
CaMOCTOATEIBbHON pabOThl C Y4YE€OHBIMM TEKCTaMH, CIPABOYHOM JIUTEpaTypoil,
pa3HOOOpa3HBIMU CpeACTBAMU WH(OOPMAITMOHHBIX TEXHOJIOTHH, a TaKXKEe YMEHHS
CaMOCTOSATEIILHO OTPEENSTh 1IeJId CBOEr0 00yUeHHUs, CTaBUTh U (OPMYIUPOBATH
JUisi ce0si HOBbIE 3ajjaud B yu€0e M TMO3HABATEIbHOM NEeATEIbHOCTH, Pa3BUBATH
MOTHBBI U UHTEPECHI CBOEH MO3HABATEIILHON AEATEIbHOCTH;

5) popMupoBaHUs KYJbTYPHI 310POBbSI:

OCO3HAHHWE IIEHHOCTU JKU3HHU, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY
3I0pOBbIO, YCTAaHOBKA Ha 3J0pOBbIM 00pa3 >KWM3HU, B TOM 4YHUCIE M 3a CYET
OCBOCHHMSI W COONIOAICHUS TpeOOBaHMII O€30MacHOM 3KCIUTyaTallud CpPEJICTB
UH()OPMAITMOHHBIX M1 KOMMYHHUKAIIMOHHBIX TEXHOJOTHIA;

6) Tpy10BOI0 BOCIMTAHMS:

MHTEpEC K MPAaKTHUYECKOMY M3ydeHHI0 mpodeccuil u Tpyna B cdepax
npodeccuoHaNbHON NEATEIIbHOCTH, CBSI3aHHBIX c MH(}OpPMATUKOMH,
MPOrPaMMUPOBAHUEM W HH(POPMAIMOHHBIMU TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha
JTOCTI)KEHUSIX HAYKU MH(DOPMATUKU U HAYYHO-TEXHUYECKOTO MPOTpecca;

OCO3HAHHBIA BBIOOP W  MOCTPOEHUWE HWHIUBUIYAIbHOW  TPACKTOPHUH
o0pa30BaHHA M IKU3HEHHBIX IUIAHOB C YYETOM JIMYHBIX M OOIIECTBEHHBIX
WHTEPECOB U MOTPEOHOCTEN;

7) 3KOJIOTHYeCKOT0 BOCITUTAHMS

OCO3HAaHHME TJI00aTBHOrO XapakTepa 3KOJIOTMUECKHX MpoOJeM M IMyTed HuX
pelieHusi, B TOM YHCIE C YYETOM BO3MOXKHOCTEH WH(MOPMAILIMOHHBIX U
KOMMYHUKAITMOHHBIX TEXHOJIOTHI;

8) ajanTanuu o0yyaromerocsi K M3MEHSIIOIIMMCS YCJIOBUSM COUUAIbHOM
U IPUPOJIHOH CpPeabl:

OCBOCHHE OOYyYarOUIMMHUCS COLMAIBHOIO OIbITAa, OCHOBHBIX COLMAJIBHBIX
poJIel, COOTBETCTBYIOIIMX BEAYLIEH NIEATEIBbHOCTH BO3PACTa, HOPM U MPaBHII
OOIIECTBEHHOTO MOBEJeHUS, (HOPM COLIMATILHOM KU3HU B TPYIINAX U COOOIIECTBAX,
B TOM YHCJI€ CYIIECTBYIOIIUX B BUPTYAJIbHOM IIPOCTPAHCTRBE.



METANIPEIMETHBIE PE3YJIBTATBI

MetanpeameTHble pe3yabTaTbl OCBOCHHS MPOTPaMMbl MO HHPOPMATHKE
OTPaXalOT  OBJAJCHME  YHUBEPCAJIbHBIMM  y4eOHBIMH  JEHCTBUSIMH  —
[I03HABATEIIbHBIMU, KOMMYHUKATUBHBIMU, PETYIATUBHBIMHU.

ITo3HaBaTe/IbHBIE YHUBEPCAJIbHbIE YYeOHbIE 1eCTBUSA

Ba3oBble JJoruuyeckue JelicTBUA:

YMEHHE ONpEeNeNaTh TMOHSATUS, CcO37aBaTh OOOOIIEHUs, YCTaHABIUBATH
aHaJOTUM, KIAcCUPUIUPOBATH, CAMOCTOSITEILHO BBIOMpPATh OCHOBaHUA U
KpUTEpUH I KJIacCHU(UKAIIMK, YCTaHABIMBATh MPUYHMHHO-CIICICTBEHHBIC CBS3H,
CTPOUTH JIOTHYECKUE PACCYXKICHUS, JejaTh YyMO3aKIioueHUs (WHIYKTHUBHEBIE,
JIETyKTUBHBIC U IO AaHAJIOTUU) U BBIBOJIBI;

YMEHUE CO3/1aBaTh, MPUMEHITh W MPE0oOpPa3OBHIBATh 3HAKH W CHMBOJIBI,
MOJICITM ¥l CXEMBI JIJISl PEIICHUs YICOHBIX 1 MTO3HABATEIbHBIX 3a]1a4;

CaMOCTOSITEJILHO BBIOMpPATh CIOCOO pelieHus: yueOHOW 3ajaun (CpaBHUBATH
HECKOJIbKO BapUaHTOB PEIICHUS, BLIOMpATh HanbOojee MOAXOASANIUN C y4ETOM
CaMOCTOSITEJILHO BBIJICIICHHBIX KPUTEPUER).

ba3oBbie nccienoBaTe/ibCKue 1eCTBUA:

dbopMyIHpOBaTh BOMPOCH], (UKCUPYIOIIUE Pa3pblB MEXKAY peaTbHbIM U
JKeJIaTeIbHBIM COCTOSTHUEM CUTYaIlu, OObEKTa, U CAMOCTOSITEIbHO YCTaHABIUBATh
HWCKOMOE U JIAaHHOE;

OIICHUBATh HA MMPUMEHUMOCTD M JIOCTOBEPHOCTh MH(OPMAIIHIO, TOTYICHHYIO
B XOJI€ UCCIICIOBAHUSI;

MIPOTHO3UPOBATh BO3MOXHOE JlajbHEWIIIee pa3BUTHE MPOIECCOB, COOBITUN U
MX TIOCJIEJICTBUSA B AHAJIOTUYHBIX WM CXOIHBIX CUTyalMSX, a TAKXKE BbIJBUTaTh
MIPETOJIOKEHUS 00 UX Pa3BUTHH B HOBBIX YCIIOBUSIX U KOHTEKCTAX.

Pa6ora ¢ unpopmanmeii:

BBIBJIITh AeUIUT HHGOPMAIUU, JTAHHBIX, HEOOXOAUMBIX [JIsi PEIICHUs
MOCTaBJICHHOM 3aJ1auM;

MPUMEHSATh Pa3JIMYHbIC METOJbI, MHCTPYMEHTBI WU 3alpoChl MPU IMOUCKE U
orbope mH(OOpPMAlMK WJIM JTaHHBIX U3 HMCTOYHUKOB C YUYETOM TMPEI0KEHHOM
y4eOHOM 3a71a4u U 3aJITaHHBIX KPUTECPUEB,;

BBIOMpaTh, aHAIM3UPOBaTh, CUCTEMATU3UPOBATH M HUHTEPIPETUPOBATH
HH(pOpMAIHIO Pa3IMYHBIX BUJIOB U (HOPM IIPEACTABIICHHUS;

CaMOCTOSITEJILHO  BBIOMpaTh  ONTHUMalbHYIO  (OpMYy  MpEACTaBICHUS
nHpOpMaIIMM U WUTIOCTPUPOBATh pEIIaeMble 3aJaud HECIO0XKHBIMH CXEMaMH,
JIuarpaMmmamu, HHOM rpaduKkoil U uX KOMOUHAIMSIMHY;

OIICHUBATh HAAEKHOCTh HMHPOPMAIIMA TI0 KPUTEPHUAM, IIPEIIOKESHHBIM
y4YUTEIEM UIH CHOPMYIUPOBAHHBIM CAMOCTOSITEILHO;



3¢ (HEKTUBHO 3aIIOMUHATH U CUCTEMATU3UPOBATH HH(DOPMAITHIO.

KoMMyHuKaTHBHBIE YHUBeEpPCaJIbHbIEe YUeOHbIe 1eliCTBUS

OO0menne:

COMOCTABJIATh CBOM CYXKJEHHUS C CYKICHHUSIMHU JIPYTUX YYaCTHUKOB JHAJIOra,
OOHapyXUBATh PA3JIUYUE U CXOJICTBO MO3UIUH;

MyOJWYHO TIPEICTABIIATh PE3YJIBTATHI BHIMTOJTHEHHOTO OMBITA (IKCIIEPUMEHTA,
UCCIIEIOBAHUS, IPOEKTA);

CaMOCTOATENILHO BBIOMpPATh (OopMaT BBICTYIUIEHHUS C Y4€TOM 3ajad
MpEe3CHTAIMi U OCOOCHHOCTEH ayJIUTOPUU U B COOTBETCTBUU C HUM COCTaBJIATH
YCTHBIE U TUCbMEHHBIE TEKCTHI C UCIIOIb30BaHUEM WILTIOCTPATUBHBIX MaTEPHUAIIOB.

CoBMecTHasI 1eSITEJIbHOCTD (COTPYIHHUYECTBO):

NOHMMAaTh U HCMOJb30BaTh MPEUMYIIECTBA KOMAHIHONW W WHIWBUAYaJIbHOU
paboThl MPU PEIICHUH KOHKPETHOM MpoOJIeMbl, B TOM 4YHCIE MPU CO3JAaHUU
HH(OPMAITMOHHOTO MTPOTYKTA;

MPUHUMATh 11€JTb COBMECTHOW MH(MOPMAIIMOHHON NEATEeILHOCTH 1O cOopy,
oOpaboTtke, mnepenaue, (opmanuzauuu HHGOPMALMH, KOJIEKTUBHO CTPOUTH
JIEUCTBUA O €€ JOCTHXKEHHUIO: paclpesesisiTh PO, JT0roBapuUBaThCs, 00CYk AaTh
MPOLIECC U PE3YJIHTAT COBMECTHOM PabOTHI;

BBITIOJIHATh CBOIO 4YacTh PaboThl ¢ mHpopmaruedn wim UHPOPMAIMOHHBIM
OPOJYKTOM, JOCTHras Kaue€CTBEHHOI'O pe3yJibTaTa [0 CBOEMY HAIIPABICHUIO U
KOOPAUHUPYSI CBOU JACHUCTBUS C IPYTUMU YiIC€HAMU KOMaH/IbI,

OLIEHMBATh KAYECTBO CBOETO BKJIaJa B 00N HH(OPMALIMOHHBIA IPOAYKT I10
KpUTEPUSIM, CaMOCTOSITEIILHO chopMyITUPOBAHHBIM y4aCTHUKaMU
B3aUMOJEHCTBUS;

CpaBHUBATh PE3YyJbTAaThl C HMCXOJHOW 3aJadedl M BKJAJ KaXJOTO 4YJeHa
KOMaHJbl B JIOCTUXKEHUE PE3yJIbTAaTOB, pa3leiiarTh chepy OTBETCTBEHHOCTH U
MPOSIBIISATh TOTOBHOCTD K MPEIOCTABICHUIO OTYETA TIEpE ] TPYIIION.

PeryasiTuBHbIe YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA

Camoopranuzamnus:

BBISIBIISITh B JKU3HEHHBIX M YYEOHBIX CHUTYyalMsIX NpoOJieMbl, TpeOyromue
pelieHus;

OpPUEHTUPOBATHCA B PANIMYHBIX MOJXOJAX K MPUHATUIO PEHICHUU
(MHIMBUAYAJIHHOE MPUHATHE PEIICHUM, IPUHATHE PEIICHUNA B TPYIINE);

CaMOCTOSATENILHO COCTABJIATh AJTOPUTM pEIICHHs 3aJauu (WU ero 4acTh),
BBIOMpaTh CIIOCOO pEIICHUs] YU4eOHOU 3aauu ¢ y4ETOM HMMEIOIIUXCS PECYpPCOB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMeHTUPOBaTh MpEAjaracMble BapUaHTHI
pELICHUN;



COCTaBJIATh IUIAH JACHCTBUH (IUIaH peanu3aluyd HaMEYEHHOro aJlfOpUTMa
pellieHus1), KOPPEKTUPOBAaTh MPENJIOKEHHBIH QJITOPUTM C YUYETOM IOJyYEHUs
HOBBIX 3HAHUI 00 N3y4aeMOM OOBEKTE;

Jenarb BBIOOp B YCIOBHUSX NPOTUBOPEYMBOM HHPoOpMauuu U Oparthb
OTBETCTBEHHOCTb 32 PEILLICHHUE.

CaMOKOHTpPOJIb (pediekcusi):

BJIAJETh CIIOCOOAMHU CAaMOKOHTPOJISl, CAMOMOTHUBALIUU U PEPIIEKCUU;

JIaBaTh OLIEHKY CUTYALIMH U MpeAJiaraTh IUIaH €€ N3MEHEHUS;

YUHUTBIBATh KOHTEKCT U NMPEABUAETh TPYIHOCTH, KOTOPBIE MOTYT BOZHUKHYTh
OpU pelIeHUH Yy4uyeOHOW 3aJauu, aJanTUpOBaTh pELIEHHUE K MEHSIOUIMMCS
00CTOSATEILCTBAM;

OOBSICHSITh ~ NPUYUHBI  JOCTHXKEHUS  (HEJOCTHXKEHUsI)  PE3yJIbTaTOB
UH(GOPMAIIMOHHOM JeSTEIbHOCTH, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY, YMETh
HaXOJMTb [MO3UTUBHOE B IPOU3OLIECAIIEH CUTYaIUH;

BHOCUTh KOPPEKTHUBBI B JESATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB,
W3MEHUBUINXCS CUTYallMid, yCTAHOBJIEHHBIX OMIMOOK, BOSHUKIINX TPYIHOCTEM;

OLICHMBATh COOTBETCTBHE pE3yJIbTaTa LIEJIA U YCIOBUSAM.

IMOLMOHAIBbHBIN HHTEJIEKT:

CTaBUTh C€Os1 HA MECTO JPYTOro 4YeloBeKa, IOHUMAaTh MOTUBbI U HAMEpPEHUs
JPYroro.

IIpunsitue cedsi m APyrux:

OCO3HaBaTh HEBO3MOXXHOCTh KOHTPOJIMPOBATh BCE BOKPYT AK€ B YCIOBUAX
OTKPBITOTO J0CTYTA K JIIOOBIM 00bEMaM HH(POPMALIUH.

INPEAMETHBIE PE3YJIBTATBI

K konmy oOydenuss B 7 kijacce y oOyuaromerocss OyayT chOpMHpPOBaHbI
CIICYIOIINE YMCHHUS:

MOSICHSI T Ha npuMepax CMBICT TOHSTHIA «uH(pOpManHs,
«uH(pOPMALIMOHHBIA ~ TpoIecc»,  «oOpaboTka  uHMOpPMALUN»,  «XpAaHEHHE
uHdopMaIny, «repenaya nHHOpMAIHI;

KOAMPOBaTh H JIEKOAMPOBATh COOOIICHHS 1O 3aJaHHBIM IpaBHUIIAM,
JIEMOHCTPHPOBATh MOHUMAaHHE OCHOBHBIX IMPHUHIIUIIOB KOJWPOBAaHUSA WH(POPMAIIUU
Pa3TUYHON MIPUPOJIBI (TEKCTOBOM, TpadUuecKoi, ayino);

CpaBHUBATh JUIMHBI COOOIIEHWHN, 3alMUCAaHHBIX B Pa3IMYHBIX andaBuUTaX,
ONIEpUPOBATh CIWHUIIAMU H3MEPEHUs WHQPOPMAIMOHHOTO O00BEMA U CKOPOCTH
nepenavyn JaHHbBIX;

OLICHWBAaTh U CPaBHUBATH pa3Mepbl TEKCTOBBIX, I'PaPUUECKUX, 3BYKOBBIX
daiinoB u Buaeodaitsios;



IPUBOJNUTH IPUMEPBl COBPEMEHHBIX YCTPOMCTB XpaHEHUS M Iepeaadu
uH(pOpMallu, CPAaBHUBATh UX KOJMYECTBEHHBIE XapaKTEPUCTHUKY;

BBIICNIATh OCHOBHBIE 3Tallbl B UCTOPUU M MOHUMATh TEHJIEHLUUU Pa3BUTHUSA
KOMITBIOTEPOB U MTPOTPaMMHOT0 00€CTICUEHUS;

MOJTy4aTh U UCIOJIb30BaTh HH(POPMAIIUIO O XapaKTEPUCTHUKAX MEPCOHAIBHOTO
KOMIIBIOTEPA U €ro OCHOBHBIX 3JIeMEHTaX (Ipoleccop, ONepaTUBHAs NaMSTh,
JIOJITOBPEMEHHAs! IaMsiTh, YCTPOMCTBA BBOJA-BhIBOJIA);

COOTHOCHUTh XAapPAaKTEPUCTUKH KOMIIBIOTEpA C 3a/ladyaMu, PEIIaeMbIMU C €ro
MIOMOILBIO;

OPUEHTHPOBATHCSI B HEPAPXMUECKON CTPYKType (haijioBOM CHCTEMBI
(3anuchiBaTh mojHOe uMA (¢aina (karajmora), myTh K ¢ainy (kaTaiory) o
MMEIOIIEMYCSl ONMCAHUIO (PAMIOBOM CTPYKTYpPbl HEKOTOPOTO MH()OPMALMOHHOTO
HOCUTEJSA);

pabotatb ¢ (QaillloBO CHCTEMOM MEPCOHAIBHOTO KOMIbIOTEpA C
UCIOJIb30BaHUEM Tpaduueckoro uHTepdeiica, a UMEHHO: CO3/1aBaTh, KOIMMUPOBATh,
nepeMeIiarb, NepeuMEHOBBIBATh, YJAIATh U apXMBHUPOBATh (aillibl U KaTajlorwy,
UCII0JIb30BaTh AHTUBUPYCHYIO IPOTPaMMY;

IPEJICTaBIISTh PE3YJIbTaThl CBOEH JIEATEIBHOCTH B BUJAE CTPYKTYpPHUPOBAHHBIX
WJUTIOCTPUPOBAHHBIX JOKYMEHTOB, MYJIbTUMEIUNHBIX MTPE3ECHTALIUN;

uckatb nHpopmanuio B MIHTEpHETE (B TOM UHMCIE, MO KIFOYEBBIM CIOBaM, IO
U300paKeHHI0), KPUTHUECKH OTHOCHUTHCA K HailleHHOM mH(popManuu, oco3HaBas
OMaCHOCTh JUIsI JIMYHOCTM U OOLIECTBAa pAcCHpPOCTPAHEHUS BPEIOHOCHOM
uH(pOpMaIK, B TOM YUCIIE SKCTPEMHUCTCKOTO U TEPPOPUCTUUECKOTO XapaKTepa;

MOHUMATh CTPYKTYPY aJpECOB BEO-PECYPCOB;

UCITI0JIB30BaTh COBPEMEHHBIE CEPBUCHI HHTEPHET-KOMMYHUKALIH;

cobmonare TpeboBaHMsl Oe30macHON HKCIUTyaTallMM TEXHUUYECKHUX CPEICTB
MHOOPMAIIMOHHBIX W KOMMYHHMKAllMUOHHBIX TEXHOJIOTHH, COOJI0/IaTh CETeBOM
ATUKET, 0a30Bble HOPMbI MH(OPMAIMOHHOW OSTUKM M TpaBa OpH padoTe cC
MPWIOKEHUSIMI Ha JIOOBIX yCTpoicTBaX U B MHTepHeTe, BHIOMpaTh Oe30macHbIe
CTpaTEruy MOBE/ICHUS B CETH;

NPUMEHATh METOAbl MNPOMUIAKTUKYA HETaTUBHOTO BIMSHHUS  CPEJCTB
UHOOPMAIIMOHHBIX M  KOMMYHHUKAallUOHHBIX  TE€XHOJOTMH Ha  3J0pOBbE
MI0JI30BATEIIS.

K konmy oOydenmss B 8 kiacce y oOyuaromerocss OyayT chOpMHpPOBaHBI
CIICAYIOIINE YMEHUSI:

MOSCHATH ~ HA  NpPUMEpPax  pa3iuuds  MEXKIY  IMO3UIMOHHBIMH |
HEMO3UIIMOHHBIMH CHCTEMaMH CUUCIICHUS;



3aluChIBaTh W cCpaBHUBaTh Ienble yuciaa or 0 go 1024 B pa3nuyHbIX
MO3UILMOHHBIX CHUCTeMaxX cYHclieHus (C ocHoBaHusMH 2, 8, 16), BBINOJIHATH
apudMeTHIECKHEe ONepallii HaJl HUMU;

PacKpbIBaTh CMBICJ TOHSTHH «BBICKA3bIBAHUEY, <JIOTHYECKAS OIMEpaLUs»,
«JIOTUYECKOE BBIPAKEHUEY;

3alUCHIBATh JIOTMYECKUE BBIPAKEHUS C HCIOJIb30BAaHUEM JU3IBIOHKIIHH,
KOHBIOHKIIUM W OTPHUIAHUS, ONPENEesiTh UCTUHHOCTh JIOTUYECKUX BBIPAKECHUH,
€CJIM U3BECTHBI 3HAYEHUSI UCTUHHOCTU BXOJSIIMX B HETO MEPEMEHHBIX, CTPOUTH
TaOJIHIIBl UICTUHHOCTH JIJISl JIOTUIECKUX BBIPAKECHUM;

PAcCKpbIBaTh CMBICII MOHSATUN «UCIIOJTHUTENDY», «AITOPUTM», «IIPOrPaAMMay,
MMOHUMAsI Pa3HUILY MEXIY YHOTpeOIeHUEeM ITUX TEPMUHOB B OOBIICHHOM peud U B
UH(}OPMATHKE;

OMKCHIBATh AJNTOPUTM PEIIEHUS 3aJladydl Pa3IMYHBIMU CHOCO0aMH, B TOM
YuClie B BUJIE OJIOK-CXEMBI;

COCTaBJISITh, BBIMIOJIHATH BPYUHYIO U Ha KOMITBIOTEPE HECIIOKHBIE aJTOPUTMBI
C UCIIOJb30BAaHUEM BETBICHUM M IUKIOB [JIsl yHOpPaBJICHUS HCIOJHUTEISIMH,
takuMu Kak Pobot, Uepemnamika, UepTEXHUK;

UCIIOJIb30BaTh KOHCTAHThl W TEPEMEHHBIC PA3UYHBIX THUIMOB (YUCIOBBIX,
JIOTUYECKUX, CUMBOJIbHBIX), @ TAK)KE COJICpIKalllie MX BBIPAKECHUS, UCIIOIb30BaTh
ornepaTop MpUCBAUBAHUS;

WCIIOJIB30BaTh MPHU pa3padOTKe MpOorpamMM JIOTUYECKUE 3HAYCHUS, OTIEPAINH
Y BBIPAXKEHUS C HUMU;

aHAJM3UPOBATH MPEIOKEHHBIC AJITOPUTMBI, B TOM YKCJI€ ONPEIEIATh, KaKue
pEe3yAbTaThl BO3MOXHBI MPU 3aJaHHOM MHOXECTBE UCXOJIHBIX 3HAYEHUI;

COo3JaBaTh W  OTJAXUBAaThb MpOrpaMMbl Ha OJHOM U3  SI3BIKOB
nporpammupoBanus  (Python, C++, [Ilackans, Java, C#, IlkonbHbIN
AnroputMudeckuil SI3bIK), pealM3yIolue HECI0XKHBbIE aIrOPUTMbI OOpPaOOTKHU
YUCJIOBBIX JAHHBIX C HCIOJb30BAaHUEM IHUKJIOB M BETBICHUM, B TOM YHCIE
peanu3yonme TpoBEPKY AETUMOCTH OJHOTO LIEJIOTr0 YMCia Ha JIPYyroe, MPOBEpPKY
HATYpaJbHOTO YKCIIa HA IPOCTOTY, BbIACICHUS IU(P U3 HATYPAIBHOTO YUCIIA.

K konmy oOyuenuss B 9 kiacce y oOyuaromerocss OyayT chOpMHpPOBaHbI
CJIETyIOLIUE YMECHHUS:

pa30uBaTh 3a/la4yd HA TO/A3aJa4d, COCTaBIIATH, BBHIMIOJHATH BPYYHYIO M Ha
KOMITHIOTEPE HECJIOKHBIC QJITOPUTMBI C HCIOJIH30BAHMEM BETBIICHUMU, IUKJIOB U
BCIIOMOTATENLHBIX AJTOPUTMOB JUJISl yIPABJICHUS HWCIOJHUTEISIMHU, TAaKUMH Kak
Po6ot, Uepenarika, UepTéxHUK;

COCTaBJIATh M OTJIQXKHBATh MIPOTPAMMBI, PEATU3YIOIINE THIIOBBIC aJTOPUTMBI
00pabOTKM YHUCJIOBBIX TIOCIEAOBATCIIBHOCTEH WM OJHOMEPHBIX YHCIIOBBIX
MacCHBOB (ITOMCK MaKCUMyMOB, MUHUMYMOB, CYMMBbI WJIM KOJIMYECTBA 3JIEMEHTOB



C 3aJIaHHBIMU CBOMCTBaMM) Ha OJHOM M3 SI3bIKOB mporpammupoBanus (Python, C+
+, [Tackansp, Java, C#, llIkoapHbINH ATTOpUTMHYECKUN SA3BIK);

pPacKpbIBaTh CMBICH MOHSATUH «MOJEINb», «MOJEIUPOBAHUE», OINPEAENSThH
BUJIbI MOJIEJICH, OILIEHMBATh AJEKBATHOCTb MOJEIU MOJEIUPYEMOMY OOBEKTY H
LEeJIsIM MOJIETTUPOBAHUS;

UCIIOJIb30BaTh Tpadbl U JIEPEBbS MJIs1 MOJICIUPOBAHUS CHUCTEM CETEBOU H
UepapXUUYeCcKOl CTPYKTYpbl, HAXOUTh KpaTyailuii myTh B rpade;

BBIOMPATH CIIOCOO MPEACTABICHMS TaHHBIX B COOTBETCTBHH C IOCTaBIECHHOM
3amadeit  (TaOnMIbl, CXeMbl, TpaQuKd, AUArpaMMbI) C HCIOJIb30BAHUEM
COOTBETCTBYIOIIUX MIPOTPAMMHBIX CPEJICTB 00OpaOOTKH JaHHBIX;

UCIOJIb30BaTh  AJIEKTPOHHbIE TaONMIBl i1  00pabOTKM, aHaiau3a W
BU3YyaJIM3allMM YHWCJIOBBIX JAaHHBIX, B TOM 4YHUCJIE C BBIJCICHUEM JAHANa3zoHa
TaOIHIIBI U YIIOPSA0UYMBAHUEM (COPTUPOBKOM) €TI0 DJIIEMEHTOB;

co3/aBaTh U MPUMEHSTH B SJIEKTPOHHBIX TAOIHIIAX POPMYIIBI ISl PacU€TOB C
UCIIOJIb30BAaHUEM BCTPOECHHBIX apu(pMeTHYecKux GYHKUUNA (CyMMUPOBAHHE WU
MOJICYET 3HAYEHUH, OTBEYAIOIIMX 33/JaHHOMY YCJIOBHIO, CpeiHEe apu(phMETUUYECKOE,
MOMCK  MAaKCUMaJIbHOTO W MHUHUMAQJIBHOTO  3HAYEHHs),  aOCOJIOTHOM,
OTHOCHUTEJIbHOM, CMEIIAHHOM aJpecaluu;

UCIOJIb30BaTh JJIEKTPOHHBIE TAOMMIIBI ISl YMCIEHHOTO MOJEIUPOBAHUS B
MPOCTHIX 33/1a4ax U3 pa3HbIX MPEAMETHBIX 00JIaCTeN;

UCIIOJB30BaTh  COBPEMEHHBIE  MHTEPHET-CEPBUCHL (B TOM  YHCIIE
KOMMYHUKAIIMOHHBIE ~CEPBUCHI, OOJauyHbIE XpaHWIMILA JIAHHBIX, OHJIANH-
nporpaMmbl  (TEKCTOBbIE M TpaUUEeCKUe pPeNaKTOpbl, Cpelnbl pa3palOTKH)) B
y4eOHOM 1 MOBCEAHEBHOMN JIEATEIILHOCTH;

MPUBOJUTh TIPUMEPHI HUCIIOJIB30BAaHUS TeOMH(GOPMAIIMOHHBIX CEPBHUCOB,
CEPBHUCOB T'OCYJIAPCTBEHHBIX YCIyT, 00pa3oBaTelbHbIX cepBUCOB MHTepHeTra B
y4eOHOM 1 MOBCEIHEBHOMN JIEATEIIBHOCTH;

UCIIOJIb30BaTh  pa3JIMYHble  CpPEACTBA  3aIUUTBl  OT  BPEIOHOCHOTO
MPOrPaMMHOTO  OOEeCredYeHus, 3allUIlaTh MEePCOHAIbHYI0 HHPOPMAIUIO OT
HECAaHKIIMOHUPOBAHHOTO JOCTYIA U €ro MOCIENCTBUN (pasrialieHusi, MOJIMEHBI,
yTpaThl JIaHHBIX) C YYE€TOM OCHOBHBIX TEXHOJIOTHYECKMX U COLHUAJIBHO-
NICUXOJIOTUYECKUX  aCIEKTOB  HWCIONb30BaHusA cetu  MHTepHer  (cereBas
aHOHHMHOCTb, IU(PPOBOIL Cliel, ayTEHTUYHOCTh CyOBEKTOB U PECYPCOB, OMTACHOCTH
BPEIOHOCHOTO KOJ1a);

pacno3HaBaTh MOMBITKA U IPEIYyIPEKIaTh BOBIEUEHUE CE0sl U OKPYKAIOLIUX
B JICCTPYKTUBHBIE U KPUMHHAJIbHBIE (POPMBI CETEBON aKTUBHOCTHU (B TOM YHCIIE
KuOepOyJUTHHT, (DUIITKHT).
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KoJsmn4yecTBo 4acoB JJIeKTPOHHbBbIE
HanMeHnoBaHue pa3/iesioB U TeM undposbie
Ne i/m P Kontpoabubie | IlpakTnyecku (g :
NPOrpamMMmsl Bcero o0pa3oBaTe/bHbIC
padoThI e padoThbl
pecypchl
Pa3nes 1. Teopernueckne 0CHOBbI HHPOPMATHKH
bubmuorexa [JOK
= Cucrembl cncaeHus 6 ! https://m.edsoo.ru/7f418516
. bubmuoreka [JOK
1.2 DJIeMEHTBl MaTEMaTUYECKON JIOTUKH 6 1 hitps://m.cdsoo.rw/ 7418516
Hroro no pazgeny 12
Pa3nes 2. AropuT™Mbl M NIpOrpaMMHpOBaHHe
21 HcnionHuTenu U aaropuTMsl. 10 1 bubnumorexa LIOK
' ANTOpUTMHUYECKUE KOHCTPYKLIUU https://m.edsoo.ru/7f418516
but6mmoreka [IOK
22 #I3bIK IPOrpaMMHPOBAHHA ? https://m.edsoo.ru/7f418516
bubmuorexa [JOK
2.3 AHAIIH3 QITOPHTMOB 2 https://m.edsoo.ru/7f418516
Hroro no pazneny 21
PesepBHOE Bpems 1
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 3 0



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

9 KUIIACC

KoJsmn4yecTBo 4acoB DJIeKTPOHHBbIE
HauMeHoBaHue pa3iesioB U TeEM (uudpoBbie)
Ne i/m P Konrpoabsnsie | IlpakTnyeckune op
NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsbl
Pa3nea 1. lu¢gpoBasi rpaMOTHOCTH
L1 I'mobGanbHas cetb IHTEpHET U cTpaTeruu 3 bu6nuoreka IIOK
' 0€e301MacHOro MOBEJCHUS B HEH https://m.edsoo.ru/7f41a7d0
but6mmoreka [JOK
1.2 Pa6 3
aboTa B MTHPOPMAIIMOHHOM MPOCTPAHCTBE hitps//m.cdsoo.ru/7f41a7d0
Hroro no pazneny 6
Pa3znea 2. Teopernueckue 0CHOBBI MH(POPMATHKH
but6mmoreka [{IOK
2.1 M 8 1
OACTMPOBARHE KAK METO TOSHAMMA https://m.edsoo.ru/7f41a7d0
Hroro no pazgeny 8
Pa3zgea 3. AiiropuT™Mbl M1 NPOrpaMMHUpPOBaHHe
but6mmoreka [IOK
3.1 P 0 6 1
A3pabOTia aJITOPHTMOB H HPOTPaMM https://m.edsoo.ru/7f41a7d0
but6mmoreka [IOK
3.2 % 2
MPABIICHHC https://m.edsoo.ru/7f41a7d0
Hroro no pazgeny 8
Paznen 4. UnopmManmoHHble TEXHOJIOTUH
bub OK
4.1 DNEeKTPOHHBIC TAOTUITBI 10 nosmoreka L

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



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

WNudopmaniioHHbIe TEXHOJIIOTUU B

bubmuoreka [JOK

4.2 COBPEMEHHOM OOIIECTBE ! https://m.edsoo.ru/7f41a7d0
Hroro no pazgeny 11
Pe3epBHOE Bpems 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34



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

INIOYPOYHOE IINTAHUPOBAHMUE

7 KIIACC
KosaunyecTBo 4acoB DJIeKTPOHHbIE
Jara
Ne undgposbie
Tema ypoka Kontpoasubie | IlpakTtuyeckue | H3Yy4Y€HH
n/n Bcero oOpa3oBaTesibHbIE
padoThI padoThI s
pecypchl
Kommnsrorep — yHuBepcanbHOE
BBIYMCIIUTEIBHOE YCTPOMCTBO,
1 aboTaroliee 1o nporpamme 1 bubmorexa LIOK
P o poTp ' https://m.edsoo.ru/8a1521d2
TexHuka 6€301aCHOCTH U ITpaBUIIa
paboThl Ha KOMIIBIOTEPE
) Hcropus u coBpeMeHHbIE 1 bub6nuoreka [IOK
TEHJICHIUU Pa3BUTUs KOMIIBIOTEPOB https://m.edsoo.ru/8al523ee
[TporpamMHoe oOecrieueHue
3 komneroTepa. [IpaBoBas oxpana 1 bubmmorexa LIOK
pa. 1lp p https://m.edsoo.ru/8a152826
IIPOrpaMM U JIaHHBIX
4 @aiinsl u nanku. OCHOBHbBIE 1 bubnuorexa [JOK
omepanu ¢ (paiiaMu 1 rmarnkamu https://m.edsoo.ru/8al52a74
ApxuBanus JaHHBIX.
5 Hcnonp30BaHue nporpamMm 1 bubnuorexa LIOK
porp https://m.edsoo.ru/8al52cfe
apXHUBaTOPOB
6 KomnbrotrepHbie BUpYCHI U | bubmumorexa [IOK
AHTUBUPYCHBIE POTPAMMBI https://m.edsoo.ru/8al5274
7 Kommnsrorepnsie cetu. [louck 1 bubnuoreka [IOK
uHpopManuu B cetd MHTEpHET https://m.edsoo.ru/8a153244
8 CepBuCHl HHTEPHET-KOMMYHHUKAIIUH. 1 bub6nuoreka [IOK

CereBoii aTuker. Ctparerun

https://m.edsoo.ru/8a153460



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

0€30I1aCHOT0 IIOBEICHUS B

rpaduYeCcKuX JaHHBIX IS
pacTpoBOTO H300paXKEHUS

Nurepuete
bubmnoreka [IOK
9 Nupopma a e
HQOpMALHA H AaHHb! https://m.edsoo0.ru/8a161966
bu6mmoreka [IOK
10 "
H(OPMAIHOHHEIE MPOLECCH! https://m.edsoo.ru/8al61e2a
Pa3HooOpasue s36IK0B U ali(haBUTOB.
11 EcrecTBeHHbIE U hopMaTTbHBIE bubmorexa OK
p https://m.edsoo.ru/8al61fec
SI3BIKU
JIBonuHbIi andaBuT.
12 [IpeoOpazoBanue m0b6oro andaBura bubmorexa HOK
peobp https://m.edsoo.ru/8a162186
K IBOUYHOMY
IIpencraBnenue JaHHBIX B
13 KOMIIBIOTEPE KaK TEKCTOB B bubmmorexa HOK
P https://m.edsoo.nw/8a162316
JIBOMYHOM aJihpaBUTE
14 Enununel u3mepenus nHbopMaiiu bu6mmoreka [JOK
W CKOPOCTH NEPENadn JaHHBIX https://m.edsoo.ru/8a16249c¢
KonupoBanue TekcToB.
15 PaBHOMEpHBIE 1 HEpABHOMEPHBIE bubmmorexa [TOK
P P P https://m.edsoo.ru/8a1625f0
KOJIbI
16 JlekoupoBaHUe COOOIICHHIA.
HNudopmaninoHHblit 00bEM TeKcTa
17 [Hudposoe npencrapnenue bubnuoreka [JOK
HEIPEPBIBHBIX JAHHBIX https://m.edsoo.ru/8a162848
Koauposanue npera. Onenka
18 uH(GOpPMaIMOHHOTO 00BEMaA bubnuorexa [IOK

https://m.edsoo.ru/8al629ec



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

bu6mmoreka [IOK

19 Kozuposasne 3pyka https://m.edsoo0.ru/8a162b72
PeszepBHblii ypok «KoHTpoabHast
20 abora o Teme "[IpencraBnenue bubmorexa OK
p pea https://m.edsoo.ru/8a162d02
uHdopmaruu'»
TekcToBbIE JOKYMEHTBI, UX BBOJI U
21 €JIaKTUPOBAHUE B TEKCTOBOM bubmorexa HOK
pes P https://m.edsoo.ru/8al62¢e7e
nporeccope
” dopMaTHPOBAHUE TEKCTOBBIX bubnuorexa [IOK
JIOKYMEHTOB https://m.edsoo.ru/8al62fe6
” [Tapametpsl cTpanuibl. COUCKU U bubnuoreka [IOK
TaOJIUIIBI https://m.edsoo.ru/8a1632d4
24 BcTaBka HETEKCTOBBIX 0OBEKTOB B bubmuoreka [{OK
TEKCTOBBIE JIOKYMEHTEI https://m.edsoo.ru/8a1632d4
NHTemnekTyanbHble BO3MOKHOCTH
25 COBPEMEHHBIX CHCTEM 00pabOTKH
TEKCTOB
O00011eHre U cCUCTEMaTU3 AU
26 3HaHUU 1O TeMe « TeKCTOBbIE bubmorexa HOK
https://m.edsoo.ru/8al635¢2
JIOKYMEHTBD)
7 ['paduueckuii pegaxrop. Pactpossie bubmumorexa [IOK
pUCYHKHU https://m.edsoo.ru/8al163874
73 Onepanuu pe1akTUPOBAHUS bubnmnoreka [JOK
rpaduueckux 0OHEKTOB https://m.edsoo.ru/8a1639d2
bu6nmoreka [JOK
29 BekropHnas rpaduka
TopHas rpagu https://m.edsoo.ru/8a163b30
30 O06001IeHre U CUCTEMATU3AIIHS bu6mmoreka [{OK

3HaHui Mo Teme «KoMrbroTepHas

https://m.edsoo.ru/8al6404e



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

rpaduka». [Iposepounas padora /
Bcepoccuiickas mpoBepouHas
pabora

Peseprublil ypok. O60011eHIE U
cUCTEeMaTH3aIlus 3HaHUH /

Bbu6mmoreka [JOK

31 1
Bceepoccuiickas npoepoyHas https://m.edsoo.ru/8a164828
pabota
[ToaroroBka MyabTUMETUNHBIX bu6mmoreka [JOK
32 N 1
MPE3CHTALNN https://m.edsoo.ru/8al642c4
o0aBJicHUE Ha CIIalg
33 f MOBU3YAIILHBIX JaHHBIX 1 bubmiorexa IJOK
A Y A ’ https://m.edsoo.ru/8al164472
AHUMAIIIH U THUTIEPCCHLUTOK
O00011eH1Ee U CHCTEMATH3AIUA
N . bu6mmoreka [JOK
34 3HaHUU N0 Teme «MyJbTUMEInIHbIE 1

MMpE3CHTAaIuN»

https://m.edsoo.ru/8al164652

OBIIEE KOJIMYECTBO YACOB I1O
ITPOTPAMME

34



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

8 KUIACC

Kosun4yecTBo yacos DJIeKTPOHHbIE
Jara
Ne undgposbie
Tema ypoka Kourpoasbnbie | IlpakTuyeckne | H3YYEHH
n/n Bcero oOpa3oBaTejibHbIE
padoThI padoThI s
pecypcebl
| Heno3unnoHHbIe U NO3UITMOHHBIE | bubmuoreka [{OK
CHUCTEMBI CUHUCIICHUSI https://m.edsoo.ru/8a1649¢0
bu6mmoreka [JOK
2 Pa3Bepnyras ¢opMma 3ammcu gucia 1
PHY (bop https://m.edsoo.ru/8al64ba2
JIBomuHas cucTeMa CUMCIICHHS.
3 Apudmernueckue oneparyu B 1 bubmmorexa LIOK
P . patt https://m.edsoo.ru/8a164d96
IBOUYHOMN CUCTEME CUUCIIEHUS
4 BocbMmepudHasa cucreMa CUHCIIEHUS 1 bubnnorexa [IOK
p https://m.edsoo.ru/8a165296
5 [ITecTHanuaTepu4Has cucrema 1 bubnuoreka [IOK
CUHCICHUA https://m.edsoo.ru/8al6549¢
O000IIIeHNE U CUCTEMATHU3AIIUS
6 3HaHUH 110 TeMe «CUCTEMEBI 1 bubnmorexa [IOK
https://m.edsoo.ru/8al6564c¢
CUHCIICHUS
7 Jlornueckue BhICKa3bIBAHUS 1 Bubmorexa TOK
https://m.edsoo.ru/8al657fa
g Jlornueckue onepamnuu «u», «AIn», 1 bubnumorexa [IOK
«HEe» https://m.edsoo.ru/8al165b56
9 OnpeneneHre HICTUHHOCTH 1 bubmnoreka [IOK
COCTABHOI'O BBICKA3bIBAaHUS https://m.edsoo.ru/8al165¢f0
10 TabnuIel ICTUHHOCTH 1
11 Jlorndeckue 3jaeMeHThI 1 bubmnoreka [IOK



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

https://m.edsoo.ru/8al165e¢94

KonTponbhas pabota no teme

bubmnoreka [IOK

12 «NeMEHThl MATEMATHYECKOU
https://m.edsoo.ru/8al78c38
JIOTHKWN
13 [Tonsitue anropurma. Mcnomuurenu bubnmoreka [JOK
aJrOPUTMOB https://m.edsoo.ru/8al7949¢
14 CgoiicTa anroputma. CriocoOb1 bubnunoreka [JOK
3aMKUCHU AJITOPUTMA https://m.edsoo.ru/8a179606
15 ANTOpUTMUYECKAS] KOHCTPYKIIMS
«cnenoBaHuey. JIMHEHHBINM AITOPUTM
ANropuTMUYECKast KOHCTPYKLIHS
16 «BETBJICHUE»: TIOJIHAS U HETOJIHAs
hopmbI
17 ANropuTMUYECKast KOHCTPYKIIHS bubnuorexa [JOK
IIOBTOPEHUE https://m.edsoo.ru/8al17998a
13 dopmabHOE UCTIOTHEHNE bubmumorexa [IOK
ajropuTMa https://m.edsoo.ru/8al79aac
PazpaboTka HECIIOKHBIX aJITOPUTMOB
19 C MCIIOJIb30BAaHUEM ITUKIIOB JIJIs bubmuoreka [{OK
yrpaBiIeHUs GOPMaTbHBIMU https://m.edsoo.ru/8al79elc
UCTIOJIHUTEIISIMU
Pa3paboTka HECIOXKHBIX aITOPUTMOB
20 C UCTIOJIL30BAHUEM ITUKIIOB U bubmuoreka [JOK
BETBJICHUM JUJISl YIIPABIICHUS https://m.edsoo.ru/8al79elc
(hopMaTbHBIMU UCTIOTHUTEIISIMU
21 BrinosiHeHue anropuTMoB bubmmorexa [IOK
P https://m.edsoo.ru/8al7a06a
22 O060011IeHNEe U CUCTEMATU3ALIHS bubmuoreka [JOK



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

3HaHuH 110 TeMe «VIcnoJHuTeu "
AITOPUTMBL. AJTOPUTMUYECKHE
KOHCTPYKITUW»

https://m.edsoo.ru/8al7al8¢c

SA3bIx nporpammupoBanusi. Cuctema

23
MIPOTPaMMHUPOBAHUS
24 [Tepemennsie. Oneparop
NPUCBAWBAHUS
25 [IporpammMupoBaHue TMHENHBIX
aIrOpPUTMOB
2% Pa3pabotka nporpamm, coiepikaniiux
orepaTop BETBIICHUS
27 JwnanoroBast oTjiajKa MporpamMmm
28 Huxn ¢ ycinoBuem
bu6mmoreka [JOK
29 C IIEPEMEHHOM
Huior ¢ nepemertoit https://m.edsoo.ru/8al7ac4a
bubmnoreka [IOK
30 O6paboTka cUMBO a
pabOTIa CHMBOJILHBIX AAHHPIX https://m.edsoo.ru/8al7ad6c
O06001IeHre U CUCTEMATU3AIIHS
3HAHUM MO TeMe «SI3bIK
31 nporpammupoBanus» [Iposepounas bubmmorera [JOK
porp P . POBEp https://m.edsoo.ru/8al7aec8e
pabora / Bcepoccuiickas
npoBepoyHas pabora
PesepBHeIil ypok. O600ICHHE 1
1 CUCTEeMaTH3aIlMs 3HaHUM U YMEHUHN bubnmorexa [JOK
1o Kypcy undopmatuku 8 kiacca / https://m.edsoo.ru/8al7b456
Bcepoccuiickas nmpoBepouHas pabota
33 Ananu3 anroputMoB. OnpezesieHue bubnuorexa [JOK

BO3MOJXKHBIX PE3yJIbTATOB PAOOTHI

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



https://m.edsoo.ru/8a17afa6
https://m.edsoo.ru/8a17b456
https://m.edsoo.ru/8a17ae8e
https://m.edsoo.ru/8a17ad6c
https://m.edsoo.ru/8a17ac4a
https://m.edsoo.ru/8a17a18c

aJIropuTMa Mpu 3aJaHHOM
MHO>KECTBE BXOJIHBIX JIaHHBIX

34

Ananus anroputmoB. OnpeneneHue
BO3MOXXHBIX BXOJHBIX JaHHBIX,
NPUBOIAIINX K TaHHOMY pe3yJIbTaTy

OBIIEE KOJIMYECTBO YACOB I1O
[NPOTPAMME

34




9 KUIIACC

Kosun4yecTBo 4acoB DJIeKTPOHHbIE
Jara
Ne undgposbie
Tema ypoka Kourpoasbnbie | IlpakTuyeckne | H3YYEHH
n/n Bcero oOpa3oBaTejibHbIE
padoThI padoThI s
pecypchl

| I'mo6anwHas cers UnTepuer. IP- | bubnnorexa [JOK
azpeca y3i0B. bosblive 1aHHbIe https://m.edsoo.ru/8al 7b578

bu6mmoreka [JOK

2 HNupopMmanmonHas 6€301acHOCTh 1

(bopmary https://m.edsoo.ru/8a17b690
VYder nousaTHs 00 HHPOPMALMOHHOM

3 0€30MMacCHOCTH TP CO3JTaHUU | bubnnorexa [JOK
KOMILJIEKCHBIX WH(OPMAIIMOHHBIX https://m.edsoo.ru/8al7b7bc
00BEKTOB B BUJIC BEO-CTPAHUI]

4 Buipl nesiTeIbHOCTH B CETH | bubmuorexa [JOK
HNurepner https://m.edsoo.ru/8al7b8e8
OO06nayHbIe TEXHOJIOTHHU.

5 Hcnonw3oBanue onnaH-oduca 1 1 bubmorexa LOK

https://m.edsoo.ru/8al7bale
pa3paboTKu JOKYMEHTOB
O06001IeHrEe ¥ cUCTEMAaTH3aIUA
3HaHU# Mo TeMaM «[ TobabHasI CeTh
6 HNHTepHeT u cTpareruu 6€301macHOro 1 bubmorexa HOK

p Tpv https://m.edsoo.ru/8al7bb36
IoBeICHUs B HEl», «Pabora B
MH()OPMAITMOHHOM MPOCTPAHCTBEY

7 Mogenu u MoaenupoBaHue. | bubnuorexa [JOK
Knaccudukammm moaeneit https://m.edsoo.ru/8al7be06

bu6mmoreka [{OK

8 TaOnuuHbBIE MOIETN 1 1

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



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

Pa3zpaboTka ogHOTa0IMYHON Oa3bl

9 naHHbIX. CocTaBjI€HUE 3aITPOCOB K
0a3e JaHHBIX
I'pad. Becoras maTpuia rpada.
JlmrHA My TH MEXIy BepIInHAMUA
10 rpada. Beruncienue koiayecTna
ITyTEN B HAIIPaBICHHOM
AIUKIINYECKOM Tpade
1 Hepeso. [lepebop BapuaHTOB C
MTOMOIIIBIO JIepeBa
12 MaremaTrnyeckoe MOACIMPOBAHUE bubmorexa HOK
P https://m.edsoo.ru/8al7¢392
13 DTarbl KOMIBIOTEPHOTO bubnmnoreka [JOK
MOJIEIIMPOBAHUS https://m.edsoo.ru/8al7c4aa
O06001eHre U cucTeMaTH3aIus
14 sHanuil. KoHTponsHas padora 1mo bubnnorexa [JOK
Teme «MoenupoBaHue KaK METOI https://m.edsoo.ru/8al7c9c8
TTO3HAHUS
Pa30Ouenue 3a1aun Ha moA3aqauu.
CocraBneHue aaropuTMoB U
15 MpOrpamM ¢ UCIOJIb30BaHUEM bubmotera [JOK
porp . https://m.edsoo.ru/8al7cb12
BETBJICHU, LIUKJIOB U
BCIIOMOTaTeJIbHBIX AJITOPUTMOB
16 OnHoMepHbIE MAaCCUBBI bubmotera [JOK
p https://m.edsoo.ru/8al7cc3e
17 Tumnossle aropuT™Mbl 00pabOTKU bubnuoreka IIOK
MaCCHUBOB https://m.edsoo.ru/8al7¢d60
18 CopTtupoBka MaccuBa



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

bu6mmoreka [IOK

19 O6pab
PabOTKA HOTOKA HATHDIX https://m.edsoo.ru/8al7d01c
O0001IeHE U cUCTEMAaTH3alIHUs
20 3HaHuil. KontponpHas padora mo bubnuorexa [JOK
Teme «Pa3paboTka aaropuTMoB 1 https://m.edsoo.ru/8al7d1ca
MPOrpaMm»
21 VYupasnenue. Curnan. O6patHas bubnuorexa [JOK
CBSA3b https://m.edsoo.ru/8al7d4d6
bu6mmoreka [{OK
22 Po6
ODOTHIHPOBANHDIE CHCTEMBI https://m.edsoo0.ru/8a17d602
DNEeKTPOHHBIC TAOIHUIIBL. THITBI
23 AHHBIX B siYEHKaX JIEKTPOHHOU bubnroreka LIOK
a p https://m.edsoo.ru/8al7d710
TaOJIUIIBI
24 PenaktupoBanue u Bbu6mmoreka [JOK
dhopmaTupoBaHHe TaOIHUI] https://m.edsoo.ru/8al7d832
BceTrpoennsbie pyHKIMU 1151 TOMCKA
25 MaKIc)I/IM Ma h(flem\L/II M:[ CYMMBI U bubmmorexa [IOK
yMa, yMa, €y https://m.edsoo.ru/8a17d990
CpenHero apuMeTHIecKoro
2 CopTupoBKa 1 pUIbTpanus JAHHBIX bubnuoreka [IOK
B BBIJICJICHHOM JIHaIla30HE https://m.edsoo.ru/8al17db70
7 [Toctpoenue quarpamm u rpaduxos bubmuorexa [JOK
B QJICKTPOHHBIX TA0JIUIIAX https://m.edsoo.ru/8al7e08e
78 OtHocuTenbHas1, a0CONMIOTHAS U bu6mmoreka [IOK
CMeEILIaHHas aapecanus https://m.edsoo.ru/8al7e2b4
29 YcoBHBIC BBIUHUCIICHHS B bubmuoreka [JOK
AJICKTPOHHBIX TaOIUIIAX https://m.edsoo.ru/8al7e6ba
30 O06paboTka 6ompIX HAOOPOB bubnnorexa [JOK

JTAHHBIX

https://m.edsoo.ru/8al7e87¢



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

31 YucieHHOE MOACIINPOBAHUE B | bubnuorexa [JOK
AJIEKTPOHHBIX TaOIUIIAX https://m.edsoo.ru/8al7eaca
O0001IeHre 1 cUCTEMaTH3aIUA

. bu6mmoreka [{OK
32 3HaHUU N0 TeMe «DJIEKTPOHHbIE 1
https://m.edsoo.ru/8al7ec3c
TaOJIALIBI»
Posns nH(pOpMATMOHHBIX
33 TEXHOJIOTUH B PA3BUTUU SKOHOMUKHU 1 Bubmiorexa LJOK
p https://m.edsoo.ru/8al7ed54
MUpa, CTPaHbI, pETHOHA
PesepBusbIil ypok. O000MIEHNE 1
34 CI/ICTI:)MaTI/ISZII_:I/Iﬂ HUtorosoe 1 Bubmiorexa IJOK
’ https://m.edsoo.ru/8al7eebc
MMOBTOPEHUE
OBIIEE KOJIMYECTBO YACOB I10 14

I[TPOTPAMME



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

MPOBEPSEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM ITPOI'PAMMBI

7 KIIACC

Kox
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NPpEeAMETHBIC PE3YJAbTAThI 0CBOCHUSA OCHOBHOM
06p330BaTeJ'[bHOI7[ nporpaMmsbl OCHOBHOI'O o0mero 06p330BaHI/IH

1

ITo reme «IludpoBas rpaMOTHOCTH

1.1

[losicHAT, Ha  mTpuUMepax CMBICT  TOHATHA  «HH(QOpPMALUL,
«uH(pOpMAIMOHHBIH MpoLecc, «o0padboTka MHYOPMALMN», «XpaHEHNE

uHpOpMaUNy, «Iepenadya HHPOpMaIum»

1.2

[IpuBOaUTE IPUMEPHI COBPEMEHHBIX YCTPOMCTB XPAaHEHHUs U IIepeladn

nH(pOpMaliY, CPAaBHUBATH UX KOJMYECTBEHHBIE XapaKTEPUCTHKU

1.3

Honyanb U HCIIOJIB30BaThb I/IH(l)OpMaHI/IIO 0 XapaKTCpUCTHKAX
NEpCOHAILHOTO KOMITBIOTEPA U €0 OCHOBHBIX 3JICMCHTAX (HpOLIGCCOp,
Or€paTuBHAA IIaMATb, AOJITOBPEMCHHAsA IIaMATh, yCTpOﬁCTBa BBOJA-

BBIBOJIA)

1.4

CoOTHOCUTH XapPaKTCPUCTHKU KOMIIBKOTECpA € 3ala4aMU, pClIaCMbIMU C

€ro NOMOIIbIO

1.5

OpueHTHPOBATbCA B UEPAPXUUYECKON CTPYKType (halljioBOM CHCTEMBI
(3anuchIBaTh MosHOE MM daiina (kaTtanora), myTh K (aiiiny (katanory)
0 HWMEIOIIEMYyCsS ONHCAaHUI0 (PAWIOBOM CTPYKTYpHl HEKOTOPOTO

MH(POPMAITMOHHOTO HOCHUTEJIS)

1.6

PaGorate ¢ ¢aitnoBoil cucTemMoll MEPCOHATBLHOTO KOMIBIOTEpPA C
WCTOJIB30BaHUEM TpaduuecKkoro uHTepdeiica: co3aaBarb (KOMUPOBATH,
nepeMelnaTh, NeperMeHOBbIBaTh, yIAIATh U apXUBUPOBaTh (ailiel u

KaTaJoru, UCII0JIb30BATh AaHTUBUPYCHYIO IIPOTrpamMmy)

1.7

Uckare mHpopmanuto B MHTEepHETe (B TOM 4YHCIE MO KIFOUEBBIM
CJIOBaM, IO M300pa)KeHHI0), KPUTUYECKU OTHOCUTHCS K HallJIeHHOM
nH(pOpMaIlMK, OCO3HABaTh OIMACHOCTh [UIsl JIUYHOCTH M OOIIecTBa
pacmpocTpaHeHUs  BpPEAOHOCHOW MHpOpManuu, B TOM YHCIIE

OKCTPEMHUCTCKOI'O U TEPPOPUCTHICCKOI'O XapPaAKTEPa




1.8

[ToHnMaTh CTPYKTYPY apecoB BeO-pecypcoB

1.9

Hcnonp30BaTh COBpeMEHHbBIE CEPBUCH HHTEPHET-KOMMYHHUKAIUI

1.10

CoOnronate TpeOoBaHMs O€30MACHON SKCIUTyaTallMd TEXHHYECKHX
CpCAcCTB I/IH(I)OpMaLII/IOHHBIX U KOMMYHUKAIIMOHHBIX TCXHOHOFHﬁ,
co0JTII0/1aTh CETEBOM ATUKET, 6a30BbIe HOPMBI HHPOPMAIIMOHHON STUKH
U TpaBa mpu paboTe ¢ MPUIOKEHHUSIMH HA JIOOBIX yCTPOWCTBAaX U B

WuTepHere, BEIOMpaTh O€30MacHbIE CTPATETUU OBEICHUS B CETH

HpHMeHHTB METOAbI HpO(bI/IJ'IaKTI/IKI/I HEraTUBHOI'O BJIUAHUA CPCIACTB
I/IH(l)OpMaI_[I/IOHHBIX U KOMMYHUKAIIUOHHBIX TEXHOJIOTHI Ha 310pPOBLE

T10JIB30BaTCIIA

[To reme «Teopernyeckue 0OCHOBBI UHPOPMATUKI»

2.1

KomupoBate W nekoaupoBaTh COOOIIEHHUS IO 3aJlaHHBIM IPaBUJIAM,
JEMOHCTPUPOBATh ITOHMMAHUE OCHOBHBIX IPUHLIMIIOB KOJUPOBAHUSA

nHpOPMALUN PAa3TUYHON IPUPOIBI (TEKCTOBOH, rpadUuecKoi, ayImo-)

2.2

CpaBHI/IBaTI) JJIMHBI COO6H16HI/II>1, 3allMCAHHBIX B  PAa3JIMYHBIX
aH(l)aBI/ITaX, onepupoBaTb CAMHULIAMHU HU3MCPCHUS HH(bOpMaHHOHHOFO

00bEMa M CKOPOCTH TIEpeauyl TaHHBIX

2.3

OneHuBaTh ¥ CpaBHHBATh pa3Mephl TEKCTOBBIX, TpapHUUECKUX,

3BYKOBBIX (paityioB 1 BUe0(hanaIoB

ITo Teme «I/IH(bOpMaI_[I/IOHHLIe TCXHOJIOI'Kn»

3.1

[IpencraBnsaTe  pe3ynapTarbl  CBOEW  JEATEIBHOCTH B BHJE
CTPYKTYPUPOBAHHBIX WJUTIOCTPUPOBAHHBIX JIOKYMEHTOB,

MYJbTUMEAUNUHBIX TIPE3CHTAIUN

8 KVIACC

Kox
NpoBePsSIEMOro
pe3yJbTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTAThI 0CBOEHUS] OCHOBHOM
00pa3oBaTeILHOI MPOrpaMMbl OCHOBHOI'O 00111er0 00pa30BaHusA

1

ITo reme «Teopernyeckue 0OCHOBBI HHPOPMATUKI

1.1

[losicHaTh Ha TpuUMepax pazIuuus MEXKIy MO3UIHOHHBIMU H

HCIMMO3MIIMOHHBIMU CUCTCEMaMU CYUCIICHUA

1.2

3anuchiBaTh U CpaBHMUBATH Liesble yuciaa oT 0 no 1024 B pa3nuuHbIX

TTO3UIIMOHHBIX CHUCTEMax cuuciaeHus (¢ ocHoBaHusiMu 2, 8, 16),




BBIITIOJIHATH apI/I(l)MeTI/I‘ICCKI/Ie ornecpanvu HaaJ HUMHA

1.3

PaCKpBIBaTB CMBICJI MMOHSATUHN «BBICKA3bIBAHUC), «iIoruyeckas

ornecpanusa», «JIOrH4CCKOC BbIPAKCHUCH

1.4

3anuceIBaTh JOTHYECKHE BBIPpAXKCHUSA C UCITOJIB30BAHUCM NTU3BIOHKIINHU,
KOHBIOHKIMKW MW OTpHLAaHUA, OIPCACIATH HCTHHHOCTH JIOTHYCCKHUX
BBIpa)KeHHﬁ, €CJIM M3BCCTHBI 3HAYCHUA NCTHHHOCTH BXOIAIIMX B HETO
IEPEMCHHBIX, CTPOUTH Ta6J'H/IIII:I UCTUHHOCTHU JId JIOTHYCCKHX

BBIPKEHUMN

ITo Teme «ANTOpPUTMBI U IPOTPAMMHUPOBAHHEN

2.1

PackpbiBaThb  CMBICII  NOHATHM  «HCIIOJIHUTENbY,  «aJITOPUTM,
«rporpamMma», MOHMMAasl pa3HUIy MEXAYy YHOTpeOJeHHUEM HTHX

TEPMHHOB B OOBIICHHOU peun U B uHGOpMaTHKE

2.2

OnuceiBaTh AJIITOPUTM PCIICHHUA 3aJJa4r pPa3JIMYHBIMU CHOCO68.MI/I, B

TOM 4YHCJIC B BUJC 0J10K-CXEMBI

23

COCTaBJ'ISITB, BBITIOJHATG BPYYHYIO W Ha KOMIIBIOTEPC HCECIOKHBIC
AJIrOPpUTMBI C UCITIOJIb30BAHHUEM BETBIICHUU U IUKIJIOB AJId YIPaBJICHUA

HUCIIOJIHUTCIIIMU

24

Hcnonw30BaTh KOHCTAaHTHI H NEPCMCHHBIC  pa3JIMYHBIX  THIIOB
(‘II/ICJ'IOBBIX, JJOTNYCCKUX, CI/IMBOJ'IBHBIX), a TaKXC COJACpIKAIIUC HX

BBIPA)KECHUS, UCIIOJIB30BaTh ONIEpaTOp IIPUCBAUBAHUS

2.5

Ucnonws3zoBath mnpu pa3pabOTKe MpOrpaMM JIOTHUECKUE 3HAYCHUS,

OI€palvi U BBIPAXKCHUSA C HUMUA

2.6

AHaJ'II/ISI/IPOBaTL MNpCIJIOKCHHBIC aJITOPUTMBI, B TOM YHUCJIC OIIPCACIIATD,
KaKue pe3yJibTaTbl BO3MOXHBI MPU 3aJaHHOM MHOKCCTBC HCXOIHBIX

3HAYCHUHU

2.7

Co3maBaTh M OTJIAXKMBATh MPOrPaMMbl Ha OJHOM H3  SI3BIKOB
nporpammupoBanust (Python, C++, Ilackans, Java, C#, IlIkonbHbIit
AnroputMudeckuii  SI3bIK), peaNu3yIoNnue HECIOKHBIE aJITOPUTMBI
00pabOTKM YHCIOBBIX JaHHBIX C HCIOJIB30BAaHHWEM IHUKIOB U
BETBJICHUI, B TOM YHUCJIE PEATU3YIOIINE MTPOBEPKY ACITUMOCTH OJJHOTO
LIEJIOr0 YKCIIa Ha IPYroe, MpOBEPKY HATypaJIbHOIO YUCIa Ha IPOCTOTY,

BbIJICJICHUS (P U3 HATYpaAILHOTO YHCIa

9 KNIIACCA




Kon
NpoBepsieMoro
pe3yJjabTara

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTe/IbHOM NPOrpaMMbl OCHOBHOTI'0 00111er0 00pa3oBaHus

1

[To Teme «IludpoBas rpaMOTHOCTH

1.1

Hcnonb30BaTh COBpEeMEHHBbIE HWHTEPHET-CEPBUCHI (B TOM UHUCIE
KOMMYHUKAIIMOHHBIE CEPBUCHI, OOJauHbIE XpaHWJIUIIA JIAHHBIX,
OHJIalH-TIpOTrpaMMBbl (TEKCTOBbIE M TIpadHuecKkue pelakTopbl, Cpeibl

pa3paboTKu) B y4eOHOI 1 MOBCEAHEBHOMN JEATETLHOCTH

1.2

[IpuBoauT,  TpHUMEPHl  HUCHOJB30BaHUS  T€OMH(POPMALMOHHBIX
CEpBUCOB, CEPBUCOB T'OCYJAapPCTBEHHBIX YCIYr, 00pa30BaTEIbHBIX

CCPBUCOB I/IHTepHeTa B yqe6H0171 U TIOBCETHEBHOM ACATEIbHOCTH

1.3

Hcnonp30BaTh pa3iauyHbIE CPEICTBA 3allUTBl OT BPEJOHOCHOIO
MIPOrpaMMHOTO O0ecTeueHus, 3aliIaTh NePCOHAbHYI0 HHPOPMAIUIO
OT  HECAaHKIMOHUPOBAHHOIO  JOCTYIa M  €ro  IOCJIEACTBUN
(pasrnameHusi, MOJMEHBI, YTpaTbl JaHHBIX) C YYETOM OCHOBHBIX
TEXHOJIOTMUECKUX U COLMAJbHO-IICUXOJIOTMYECKUX  aCHEKTOB
UCTONb30BaHUsl ceTd MHTepHeT (cereBas aHOHMMHOCTH, LU(POBOI
clell, AayTeHTHYHOCTh CYOBEKTOB M  pEcypcoB,  OIACHOCThb

BPEIOHOCHOTO KO/1a)

1.4

Pacnio3HaBaTh TOMBITKM M TpPeAyNpexIaTh BOBIEUYEHHUE ceOd H
OKpYKaloIUX B JAECTPYKTHBHBbIE U KPUMHHAJIbHBIE (DOPMBI CETeBOU

aKTUBHOCTH (B TOM uucJie KuOepOyJIIMHT, (PUITHHT)

IIo Teme «TeopeTI/ILIeCKI/Ie OCHOBBI I/IH(I)OpMaTI/IKI/I»

2.1

PackppiBath  CMBICT  TOHATHA  «MOJEB»,  «MOJEIIUPOBAHUEN,
ONpeAeNsTh BHUALI MOJEJNEH, OIEHHUBATh aJCKBAaTHOCTh MOJIEINIH

MOACIINPYEMOMY O6’L€KTy " OeJisiM MOACIIUPOBAHUA

2.2

Hcnons3oBaTh rpa(bm " ACPECBbA JIs1 MOACIIUPOBAHUA CUCTCM ceTeBOi

U UePapXUUYECKOMN CTPYKTYpPbI, HAXOAUTh KpaTUyaluii myTh B rpade

[To Teme «AJITOpPUTMBI U IPOIPAMMHUPOBAHKEY

3.1

PazouBatn 3aaa4d Ha mnoasaaadyur, COCTABJIATH, BBIIIOJIHATE BPYYHYIO U
Ha  KOMIIBIOTECPC  HCCIIOXKHBIC  aJITOPUTMBI C  HUCIIOJIB30BAHUCM
BCTBJ’IGHI/II\/’I, IUKIIOB XU BCIIOMOT'aTCJIbHBIX aJITOPUTMOB Ui YIIPABJICHUA

HUCIIOJIHUTCIIIMU

3.2

CocTaBniaTh U OTIIAXKHUBATh nporpamMmsbl, peaiM3yrOInuC TUIIOBBIC




anropuT™Mbl  00pabOTKM  YHCJIOBBIX  IOCJIEOBATEIBHOCTEH WU
OJTHOMEPHBIX YHCIIOBBIX MAaCCHBOB (ITOMCK MaKCUMyMOB, MUHUMYMOB,
CyMMBI HJIM KOJIMYECTBA DSJIEMEHTOB C 3a/JlaHHBIMU CBOWCTBaMH) Ha
OJIHOM U3 53bIKOB nporpammupoBanus (Python, C++, Ilackanb, Java,

C#, llIxonbHbIM ANTOpUTMUYECKUH SI3BIK)

ITo Teme «MHPpOPMAITMOHHBIC TEXHOJIOTHI

4.1

BreiOupats crmoco0 TpencTaBiICHHS JAHHBIX B COOTBETCTBUH C
MOCTaBJICHHOM 3a7adeil (TaOJMIbl, CXeMbl, TpadHKH, AHarpaMMBbl) C
WCTIOJIb30BAHUEM  COOTBETCTBYIOIIMX  IMPOTPAMMHBIX  CPEJICTB

00pabOTKH TaHHBIX

4.2

Hcnonp30BaTh AIIEKTPOHHBIE TaOMUIBI Ui 0OpaOOTKM, aHaIM3a H
BU3yaliM3allUi YHUCJIOBBIX [JAaHHBIX, B TOM 4YHCJIC C BbIICICHUCM
quanasoHa TaOJMIBl W YINOPSAOYMBAHMEM (COPTHPOBKOM) €ro

9JICMCHTOB

43

Co3maBaTh M NPHUMEHATH B 3JEKTPOHHBIX Tabiauuax ¢Gopmyssl Uis
pacuéroB C MCIOJIb30BAHUEM BCTPOCHHBIX apU(PMETHUYECKUX (PYHKIIMMA
(cymMmMHpoBaHHE W TOACYET 3HAUCHHM, OTBEYAIOUIMX 3aJaHHOMY
YCIOBHIO, CpelHee apu(pMETHYECKOe, IIOUCK MAaKCUMAaJIBHOIO M
MUHHMAaJIbHOTO 3HAYEHUS), AOCOIIOTHOM, OTHOCUTEIBHOM, CMEIIaHHON

azpecarun

4.4

Hcnons3oBaTh SJICKTPOHHBIC Ta6J'II/IL[BI JJIA YHUCJICHHOI'O

MOJIETTUPOBAHUS B IPOCTHIX 33/1a4aX U3 pa3HbIX MPEeIMETHBIX oOacTeit




HHPOBEPAEMBIE JIEMEHTBI COAEPKAHUSA

7 KIIACC

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

[{udposasi rpaMOTHOCTH

1.1

KomnbroTep — yHHBEpCaIbHOE BBIYMCIUTEIBHOE YCTPOMCTBO, paboTarolee 1o
nporpaMMe. THIBI KOMIBIOTEPOB: IEPCOHAIBHBIE KOMIIBIOTEPHI, BCTPOCHHBIE
KOMIIBIOTEPBI,  CyNepKoMIbioTepbl. MoOunbHble — ycTpoiicTBa.  TexHHKa

0€30IaCHOCTH U ImpaBuia pa6OTBI Ha KOMIIBIOTCPC

1.2

OcHOBHbIE KOMIOHEHTHl KOMIIbIOTEpa U UX Ha3HaueHue. [Iporeccop.
OHepaTI/IBHaH U JOJITOBpPCMCHHAsA IaMATh. yCTpOﬁCTBa BBOJa H BbIBOJA.
CeHCOpHBI BBOJ, JaTYNKH MOOWIIBHBIX YCTPOMCTB, CpPEeICTBA OMOMETPUUYECKON

ayTeHTU(UKaUU

1.3

Hctopus pa3BUTHS KOMIBIOTEPOB M MpOrpaMMHOro obecriedenus. [lokonenus
KOMIIbIOTEpOB.  COBpPEMEHHBIE  TEHJICHLUHWH  Pa3BUTUS  KOMIIBIOTEPOB.
CynepkoMmnbtorepsl. [lapamiensaslie BeluncieHus. [lepcoHanpHplii KOMIBIOTED.
[Ipoueccop M ero XapakTepUCTUKH (TaKToBash YacToTa, pa3psIHOCTB).
OneparuBHas namsAThb. JloNroBpeMeHHas NMaMATb. Y CTPOICTBA BBOJA U BBIBOJA.
OO0BEM XpaHUMBIX JaHHBIX (ONEpaTHBHAS MAMSATh KOMIIBIOTEPA, KECTKUN JHCK U
TBEPJOTEIbHBIM HAKONUTENb, IOCTOSIHHAs NaMATh CMapT(oHA) U CKOPOCTb

AO0CTyIIa IJIA pa3JINYHbIX BUI0B HOCHUTEIeH

1.4

[IporpammHOe  oOecmeueHue KommbioTepa. I[lpukiagHoe  MporpaMMHOE
obecrieueHue. CucremHoe MPOTrpaMMHOE obecrieueHue. Cucremsl
nporpamMmmupoBanus. [IpaBoBasi oxpaHa mporpamMm M JaHHBIX. becrnaTHble U

ycI0BHO-0ecIuiaTHbIe porpaMmMbl. CBOOOIHOE MPOrpaMMHOE 0OecCTIeUeHHE

1.5

@aiinel 1 nanku (katamoru). Tunsl ¢aiinos. CpolicTBa ¢aiioB. XapakTepHble
pa3mepsl (aiiioB pa3NUYHBIX TUIOB (CTpaHHMIA TEKCTa, 3JEKTPOHHAs KHUTA,

¢dororpadus, 3anKCh IECHU, BUACOKIIHUII, TIOJIHOMETPAXKHBIN (PHITHEM)

1.6

[Ipunuunel noctpoenust ¢ainoBbix cucreM. I[lonHoe wums ¢aina (mankw,

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

1.7

DaiinoBsiii MeHemkep. PaboTa ¢ daiinmamu u mankamu (Katajgoramu): co3qaHHe,

KOIUPOBAHUE, MEepeMeIleHHUEe, NEePeUMEHOBaHNE U yaajleHue GalaoB U MoK




(xaranoron). [Touck ¢aiaoB cpeacTBaMu ONeparmOHHON CUCTEMBI

1.8

ApxuBanus JaHHbIX. Vcronb30BaHre IporpaMM-apXuBaTOPOB

1.9

KommsroTepHbie BUPYCHI M IpYTUe BPEIOHOCHBIE MporpamMmbl. [Iporpammer [ist

3aIlUTHI OT BUPYCOB

1.10

O0benuHeHre KOMITBIOTEpOB B ceTh. CeTh MHTEpHET. BeO-cTpanmiia, BeO-cailr.
Crpyktypa anpecoB BeO-pecypcoB. bpaysep. IlomckoBwie cuctemsl. [louck
uHpOpPMALMK 10 KIIOYEBBIM CJIOBaM M 1O H300paxeHuto. JlOCTOBEPHOCTH

uH(popMaluu, noxyyeHHon u3z Murepuera

CoBpeMEHHbIE CEPBUCHI HHTEPHET-KOMMYHUKAIUN

CereBoii 3THKET, 0230BbIe HOPMBI HH(DOPMAITMOHHOW ATUKU U TIpaBa Mpu padboTe

B cetu MnTepHer. Ctpateruu 6ezomnacHoro noseaeHus B uTepHere

Teopernueckue 0OCHOBBI HH(OPMATHKH

2.1

WNudopmanus — 0JHO U3 OCHOBHBIX MOHITHI COBpEMEHHOM Hayku. MHbopMmarus
KaK CBEJIeHUs, MpeJAHa3HAYEeHHbIE JUIsl BOCIIPUATHUS YEIOBEKOM, U MH(pOpMaIUs

KaK JJaHHbIE, KOTOPbIe MOTYT ObITh 00pab0TaHbl AaBTOMAaTU3UPOBAHHOM CUCTEMOM

2.2

JIUCKpETHOCTh JTaHHBIX. BO3MOXKHOCTH OIUCAaHUS HEMPEPHIBHBIX OOBEKTOB U
IIPOLIECCOB C MOMOIIbIO JUCKPETHBIX NaHHBIX. MH(pOpMalOHHBIE POLECCHl —

IMPpONLECCChI, CBA3aHHBIC C XPAaHCHUCM, Hp606pa3OBaHI/IeM )51 Hepenaqeﬁ JaHHBIX
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CumBon. Andasur. Momnocts andasuta. PazHooOpasue s3bIKOB M an(aBUTOB.
EcrectBenHble u (opMmanibHbIe SI3BIKHA. AJ(aBUT TEKCTOB Ha PYCCKOM S3BIKE.
JIBonuHbIi angaBut. KommuecTBO BCEBO3MOXKHBIX CIIOB (KOJOBBIX KOMOWHAIIMIA)
(UKCUPOBAaHHON JIMHBI B JBOMYHOM aidasure. I[IpeoOpa3oBanue Ir0O0TO
andaBuTa K ABOMYHOMY. KomMuecTBO pa3aMyHbIX CIOB (PUKCHPOBAHHON JJIMHBI B

andaBuTe onpeaenEHHON MOIITHOCTH

24

KOI[I/IpOBaHI/IC CHMBOJIOB OJJHOT'O aﬂ(i)aBI/ITa C MOMOIIBIO KOAOBBIX CJIOB B APYIOM

andasuTe, KoJoBas TabIUIIA, JEKOAUPOBAHNE

2.5

Z[BOH‘IHBII;'I KOJ. HpeI[CTaBJ'IeHI/IC JaHHBIX B KOMIIBOTCPE KaK TCKCTOB B

JTBOMYHOM anaBUTe

2.6

NudopmannoHHblii 00bEM NaHHBIX. BUT — MUHUMaNbHAs €AMHUIA KOJINYECTBA

nH(popMaIuu — TBOUYHBIN pa3psa. bailt, kunobaiT, MmeradanT, rurabaiT

2.7

CKOpOCTB nepeaaun JaHHBbIX. E,Z[I/IHI/II_[BI CKOpOCTH IH€p€aavyn OaHHBIX.

Hckaxenue nHpopMaIiy mpu nepeaaye

2.8

KomupoBanue tekcroB. PaBHoMepHbIi koa. HepaBHomepHbili kox. Koauposka

ASCII. Bocemubutneie komupoBku. [lonsatme o womupoBkax UNICODE.




JlekoqupoBaHWe  COOOIIEHMH C  HCIOJB30BAHHMEM  PAaBHOMEPHOTO U

HepaBHOMEpHOTo koja. HpopMannoHHbIi 00bEM TekcTa

OOmiee mpencTaBieHHEe O IUPPOBOM MPEJACTABICHUU ayJUOBU3YAIBHBIX U

2.9 IpPYTMX HENpephIBHBIX JaHHbIX. KonampoBanume nBera. lLlBeToBele Momenu.
Mogens RGB. I'ny6una kogupoBanus. [lanutpa
PactpoBoe u BekTOpHOE mpeacTaBieHne wu3oOpaxenuil. [Iukcens. Ouenka
2.10 nH(pOpMallMOHHOTO  00BbEMa  rpaduyecKux  JaHHBIX JUIsL  PacTpOBOIO
M300paKCHHS
KomupoBanue 3Byka. PaspsaHocTs M wactora auckperusanuu. KosmyecTBo
2.11 KaHajnoB 3anucu. OIlleHKa KOJIMYECTBEHHBIX I1apaMETPOB, CBSA3aHHBIX C
IPEJCTaBICHUEM U XpaHEHHEM 3BYKOBBIX (hailioB
3 WNHdopMalnoHHbIE TEXHOJIOTHH
31 TexkcToBble JOKYMEHTHI M UX CTPYKTYpPHBIE 3JIEeMEHTHI (CTpaHHIIa, ab3all, CTpoKa,
' CJIOBO, CUMBO)
12 TexkcToBBIE mpolieccop — HHCTPYMEHT CO3JaHMs, pENaKTUPOBaHUS U
' ¢dopmarupoBanus TekctoB. [IpaBuna Habopa TekcTa
PenaktupoBanue Ttekcra. CpoiictBa cumBosioB. Illpudt. Tunel mpudros
13 (pyOnensle, c 3acedykamu, MoOHOWIMpPUHHBIE). [lomyxupHoe U KypcuBHOE
' Hauepranue. CBolicTBa a03aleB: TIpaHHIbI, a03alHBIA OTCTYI, HWHTEpBal,
BbIpaBHUBaHKE. CTHIIEBOE (hopMATHPOBAHUE
14 CrtpykrypupoBaHnue HMH(POpPMAaMM C TOMOINBIO CHHCKOB W  TaOJuI.
' MHoroypoBHeBble ciucky. Jlo6aBieHne TabauIl B TEKCTOBbIE JOKYMEHTBI
35 BceraBka m3o0pakeHMHd B TEKCTOBblE JOKyMEHThl. OOTekaHue H300pa)keHui
' TEKCTOM. BKiIroueHue B TEKCTOBBIM JOKYMEHT AUarpamMm U Gopmy
16 [TapameTprl cTpaHulbl, HyMmepauus crpaHul. JloOaBieHHe B JOKYMEHT
' KOJIOHTUTYJIOB, CCBUIOK
IIpoBepka mpaBonmcanus. PaccraHoBka mepeHocoB. I'010cOBOM BBOJI TEKCTa.
3.7 OnTnueckoe pacrno3zHaBaHue Tekcta. KommnberorepHslii nepeBos. Vcnonb3oBanue
cepBucoB ceTu MuTepHeT nis 00paboTKu TeKCTa
13 3HaKOMCTBO C  rpaduuecKUMHM  perakropamu. PacTpoBble  pUCYHKH.
' Hcnonb3oBanue rpaduyeckux NpUMHTHBOB
3.9 Onepanyu perakTHPOBaHUS TpapuuecKux OOBEKTOB, B TOM YHUCIE HUPPOBBIX

dotorpadumii: M3MEeHEHHE pa3Mepa, o0pe3ka, MOBOPOT, OTpakeHue, pabora ¢

obOnacTsIMu (BBIJICJ'IGHI/IC, KOIMUPOBAHUEC, 3aJIMBKa I_IBeTOM), KOPPCKIMA IBCTA,




SIPKOCTH ¥ KOHTPaCTHOCTH

3.10

BextopHas rpaduka. CozmaHue BEKTOPHBIX  PHCYHKOB — BCTPOEHHBIMH
CpeACTBaMHU TEKCTOBOTO MpoIleccopa WIM JPYTHX MporpamMm (TPHIOKEHHIA).

JloGaBieHre BEKTOPHBIX PUCYHKOB B TOKYMEHTBI

3.11

[ToaroroBka mMynbTUMEeIUUHBIX Tpe3eHTanmid. Crnaiin. JloGaBinenue Ha caiin

TCKCTa 1 I/I306pa)I(CHI/II>'I. PabGora ¢ HeCKOIBKUMH cllaiijamu

3.12

Jlob6aBneHue Ha cilai ayAMOBU3YaJbHBIX JaHHBIX. AHUMAIM. [ unepcchlIku

8 KUIACC

Kon

IIpoBepsieMblii JJIeMEHT COACPKAHUSA

1

Teopetnueckrue 0CHOBBI HH()OPMATHUKH

1.1

Heno3uumoHHble U MO3UIMOHHBIE CUCTEMBbI cuucieHus. Andasur. OCHOBaHHUE.
Pa3sépuyTast Qopma 3anucu umcia. IlepeBox B AECATUUHYIO CUCTEMY YHCEl,

3aIlIMCAHHBIX B IPYTIUX CUCTCMAX CHHUCIICHHA

1.2

Pumckas cucrema cuuciaeHus

1.3

JIBonunas cuctema cuncienus. [lepeBon nenbix uncen B npenenax ot 0 go 1024
B JIBOMYHYIO CUCTEMY cuuciieHus. BocbMepuunas cucrema cuucienus. [lepeBon
YUCEeT W3 BOCBMEPUYHOW CHCTEMBI B JBOWYHYIO M JICCATHYHYIO CHCTEMBl U
obparno. IllectHammarepuuHas cucreMa cuucieHus. llepeBonm uumcen wu3
MIECTHAAIATEPUIHON CHUCTEMBI B JIBOMYHYIO, BOCBMEPUUYHYIO H JICCSITHYHYIO

CUCTCMBI U O6paTHO

1.4

ApI/I(I)MCTI/I‘{eCKI/IC oncpanuru B JBOUYHOM CHCTEME CUMCIICHUS

1.5

Jlormueckne  BBICKa3bIBaHusA.  Jlornmdeckwme  3HAUEHWS  BBLICKA3BIBAHMU.
DOneMeHTapHble W COCTaBHBIC BBICKA3bIBaHMs. JlorWueckwe omeparuu: «m»
(KOHBIOHKITUS, JIOTUYECKOE YMHOXKEHUE), «WIn» (IU3BIOHKIUS, JIOTHYECKOE
CIIOKEHHE), «He» (Jormueckoe orpuuianue). [Ipuopurer nornyeckux onepanuil.
OnpeneneHrue WCTUHHOCTA COCTAaBHOTO BBICKA3bIBaHUSA TMPU  HU3BECTHBIX

SHaAYCHUAX UCTUHHOCTHU BXOOAIIUX B HETO 3JICMCHTAPHBIX BBICKQ3bIBaHU M

1.6

Jlornueckue BopakeHus. [IpaBuia 3anucu Jlorndeckux BoIpaskeHuil. [loctpoeHue

Ta6J'II/II_[ HCTHMHHOCTH JIOTMYCCKUX BBIpa}I(eHPII;’I

1.7

Jlormdeckune 3aeMeHTEl. 3HAKOMCTBO C JIOTHYECKMMHM OCHOBAMH KOMIIBIOTCpa

ANTOpUTMBI U IPOTPAMMUPOBaHHE

2.1

IlonsaTue AJITOpUTMA. Hcnonaurenn air OpPHUTMOB. AJ'IFOpI/ITM KaK IIJIaH




yYpaBJICHUA UCIIOJTHUTEICM

2.2

CgoiictBa anroputma. CriocoObl 3amucy aaropuTMa (CIOBECHBIN, B BUJE OJIOK-

CXEMBI, IPOrpaMMa)
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AnropurMuueckue KOHCTpyKuuu. KoHCTpykius «cinepoBaHue». JIuHeHbIN
anroput™M.  OrpaHM4EHHOCTb JIMHEMHBIX  QJITOPUTMOB:  HEBO3MOKHOCTb
[IPEAYCMOTPETh 3aBUCUMOCTD IIOCIIE0BATEIbHOCTH BBIIIOJIHAEMBIX NEUCTBUI OT

HUCXOOHBIX JaHHBIX
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KOHCTPYKHI/ISI «BCTBJICHHUC). ITIOJIHAA MW HCIIOJIHAasA q)OpMI)I. Brimonaerne un
HCBLIITOJIHCHHUC YCIIOBUA (I/ICTI/IHHOCTB " JJOXXHOCTb BLICKEBLIB&HI/ISI). HpOCTLIe )51

COCTAaBHBIC YCJIOBUA

2.5

KOHCTPYKHI/HI «IOBTOPCHUC): NUKIBLI C 3aJaHHBIM YHCJIOM HOBTOpCHI/Iﬁ, C

YCJIOBUECM BBIIIOJIHCHUA, C nepeMeHHoﬁ OHKIIa

2.6

PazpaGotka 11t (OpManbHOTO MCIOJHUTENS alrOpuTMa, NPHUBOJSAILEIO K
TpeOyeMoMy pe3yJbTaTy NpH KOHKPETHBIX HMCXOIHBIX JaHHBIX. Paszpaborka
HECJIOKHBIX QJITOPUTMOB C HCIOJB30BAHMEM LHMKIOB W BETBJICHHUH JUISA
ynpaBieHus (QOpMaJbHBIMH HUCTIOJIHUTENSAMHU. BBINOJHEHHE aNTrOpUTMOB

BpPYUHYIO U Ha KomnbioTepe. CUHTaKcHYecKue U Jlorndeckue omunoku. OTKa3sl

2.7

Aszpik  mporpammupoBanus  (Python, C++, Java, C#, IlIxonbHbIN
Anropurmuueckuii  3pik). CucreMa NporpaMMHUpPOBaHUS: PENAKTOpP TEKCTa

IIpOrpamM, TPAHCIATOP, OTJIATUUK

2.8

HepeMeHHaﬂ: THII, WM, 3HA4YCHHC. I_IGHBIC, BC€IICCTBEHHBIC W CHMBOJIBHBIC

NICPEMCHHBIC

2.9

Omneparop mnpucBauBaHusi. ApUPMETHYECKHE BBIPAKECHUS U MOPAIOK HX
BbIuuciieHus. Onepanuy ¢ HeJIbIMA YUCIaMU: LEJIOYUCIIEHHOE AEJIEHHE, OCTAaTOK

OT ACJICHUA. HpOBepKa ACIIMMOCTH OJHOI'O IEJIOTO YHCJIa Ha APYyTOC

2.10

BerBnenus. CocTtaBHble yCIOBHsS (3alHMCh JIOTUYECKMX BBIPOXEHUH Ha
M3y4aeMoM S3bIKE ITporpaMMupoBanus). HaxoxeHue MUHUMyMa U MaKCUMyMa
U3 ABYX, TPEX U 4ETBIPEX uncel. PellleHne KBaIpaTHOrO ypaBHEHUS, UMEIOLLETO

BCIHICCTBCHHBIC KOPHHA

2.11

I[I/IaJIOFOBaSI OTJIagKa IporpaMm: momaroBo€ BbIIIOJIHCHHUE, ITPOCMOTP 3HAYCHHI

BCJINYHH, OTJ'I&I[O‘IHBIIZ BBIBOJ, BBI60p TOYKH OCTaHOBA

2.12

Hukn ¢ ycnoBuem. AnroputMm EBKinaa nms HaX0xkA€HUS HaUOOBIIEro 00IIEeTo
JeNUTENsI ABYX HATypalbHBIX 4rcell. PasOuenHue 3amucu HATypaTbHOTO YHCIIa B

MO3UIIMOHHOW CHUCTEME€ C OCHOBAaHMEM, MEHbIIMM WIM paBHeiM 10, Ha




OTJIeTbHBIC UG PHI

2.13

[ukn ¢ mepeMeHHON. ANTOPUTMBI MPOBEPKH JIETUMOCTH OHOTO IEJIOT0 Yucia

Ha Jpyroe, MpOBEPKU HATYPaJIbHOIO YKCJIA HA IIPOCTOTY

2.14

OOpaboTka CHUMBOJBHBIX JaHHBIX. CHMBOJBHBIC (CTPOKOBBIC) IMEPEMCHHBIE.
[TocumBonpHas oOpaboTka cTpok. [loacu€T YacToThl MOSIBIEHHUS CHMBOJA B

ctpoke. Berpoennslie GyHKIMM 1711 00pabOTKU CTPOK

2.15

OmnpeneneHre BO3MOXHBIX PE3yJbTaTOB pabOTHl alroputMa IMpH 3aJaHHOM
MHOECTBE BXOJHBIX IAHHBIX, ONPEIEICHUE BO3MOKHBIX BXOJHBIX JIaHHBIX,

MPUBOASAILINX K JAaHHOMY pe3yJbTaTy

9 KVIACC

Kon

IIpoBepsieMblii 3J1eMeHT coiep:KaAHUSA

udposast rpaMOTHOCTH

1.1

I'mo6ansHas cerp Mutepuer. I[P-aapeca yznoB. CereBoe XpaHEHHE IaHHBIX.
MeTtoap! HHIUBUAYAILHOTO U KOJUIEKTUBHOTO pa3MeIleHus] HOBOM WHGOpMAIUY B
WNurepuere. bompime naHHble (MHTEpHET-JAAHHBIE, B YaCTHOCTU JIaHHBIC

COLIMAIIbHBIX CETeH)

1.2

[Tonsatue 00 wuH(pOPMAIMOHHON 0€30MacHOCTH. YTpo3bl HH()OPMAIIMOHHON
0e30macHOCTH TIPH padboTe B rI100aTbHON CETH U METOJIbI TPOTUBOICHCTBHS WM.
[TpaBuna 6e3onmacHoil ayTeHTH(UKaLMU. 3alUTa JUHYHON MH(POpPMALUU B CETH
WNurepner. besomacHele  cTparerud  IoBeAeHUss B ceTu  VHTepHerT.
[TpenynpexxaeHue BOBIEUEHHUs B JECTPYKTHBHbIE M KPUMHUHAJIbHBIE (HOPMBI

CEeTeBOI aKTUBHOCTH (KMOEPOYIUIMHT, (GUILIMHT U Ipyrue GopMbl)

1.3

Bunsl pestensHoctn B MHTepHere. MHTEpHET-CEpBUCH: KOMMYHHMKALMOHHBIE
CepBUCHI (ITOYTOBas Cyk0a, BUICO-KOH(PEPEHII-CBSA3b U JIPYTHUE), CIIPABOYHBIC
CIIy’)KObl  (KapThl, pacCHUCaHUs W JApYrHe), IOUCKOBBIC CIIYKOBI, CIy>KObI
OOHOBJIEHHSI MPOrpaMMHOro oOecrieyeHus U Jpyrue ciayk0bl. CepBuUCH
rocyJapcTBeHHbIX  yciuyr. OOmaynble XpaHuiauina JaHHbIX. Cpezactsa
COBMECTHOM  pa3pabOTKu JOKYMEHTOB (oHumaitH-oducel). Ilporpammuoe
obecrieyeHne Kak BeO-CepBUC: OHJIAWHOBBIE TEKCTOBbIE U TIpaduueckue

pelaKkTophbl, CpeIbl pa3pabOTKU MPOrpaMM

Teopernueckrue OCHOBBI HH()OPMATHKH

2.1

Mogens. 3agauu, pemaeMble ¢ TMOMOIIBI0 MojenupoBaHus. Kiaccuduxanmm




Mozenei. MarepuanbHble  (HaTypHble) ©  WHGOPMAIMOHHBIC  MOJEIH.
HenpepeiBHble U JuCKpeTHble Moaenu. Wmuranmonnele Mopaenu. Wrposbie

mojenu. OneHKa COOTBETCTBHMSI MOJEIU MOJCIUPYEMOMY OOBEKTYy M ILENsM

MOJIETTUPOBAHUS
2.2 Tabnuunsie Moaenu. Tabnuia Kak MpeCcTaBlIeHNUe OTHOIICHUS
53 baspr pansbix. OTGOp B TabiMile CTPOK, YIOBIETBOPSIOMIMX 33aJaHHOMY
' YCIIOBUIO
I'pad. Bepmmna, pebpo, mytb. OpHUEHTUpPOBAHHBIE M HEOPHUEHTHUPOBAHHBIC
rpadsl. nuHa (Bec) peOpa. BecoBas marpuua rpada. [nuHa myTu Mexay
24 BepmuHaMmu rpada. [louck ontumansHoro mytu B rpade. Havanbnas Bepmmaa
(MICTOYHWMK) W KOHEYHas BepIMHa (CTOK) B OPHEHTHPOBAHHOM rpade.
Brruncrienue koinuyecTBa myTeil B HaNPaBICHHOM alUKIMYECKOM Tpade
Hepero. Kopenb, Bepmmna (y3en), Tuct, pedpo (myra) nepeBa. Beicora nepesa.
2.5 [Tommepero. Ilpumepsl wucmonb3oBaHus JAepeBbeB. llepebop BapuaHTOB C
IIOMOILIBIO JiepeBa
[lonsiTue MaTtemaTudeckoil Mopenu. 3agadyd, peliaeMble € TOMOIIbIO
Y MaTEeMaTHYECKOT 0 (KOMIIBIOTEPHOTO) MOJIEJTUPOBAHUSI. Otnuune
' MaTEMaTUYECKOM MOJEIM OT HaTypHOM MOJIENM M OT  CJIOBECHOTO
(JIuTepaTypHOro) onmucaHusi 00bEKTa
Oranbl KOMIIBPIOTEPHOTO MOJEIUPOBAHUA: IIOCTAHOBKA 3a/ayd, IOCTPOEHHE
57 MaTEeMaTHYeCKON  MOJeNu, TporpaMMHas  peaiu3ainus, TeCTUPOBaHUE,
' IIPOBEJICHUE KOMIIBIOTEPHOIO OJKCIIEPUMEHTA, aHAJIU3 €ro pe3yJbTaToB,
YTOYHEHHE MOJEIN
3 AJITOPUTMBI U TPOTPAMMHUPOBAHUE
Pa3Ouenue 3amaun Ha monzagaun. CocTaBieHHE aJTOPUTMOB U MPOTPaMM C
3.1 UCIIOJIb30BAaHUEM BETBJICHUH, LIMKJIOB M BCIIOMOTaTENbHBIX AJITOPUTMOB JUIS
yOpaBlIeHUS! UCTIOTHUTEIEM WU APYTUMHU UCTIOTHUTEISIMU
3.2 Tabnuunbie BenuuuHbl (MaccuBbl). OmHoMepHble MaccuBbl. CocTaBlieHHUE U

OTNaJIKa TPOTPaMM, PpEATH3yIOIIMX THIOBBIE  AJITOPUTMBI  00pabOTKH
OJIHOMEPHBIX YMCIIOBBIX MAacCCHBOB, Ha OJIHOM M3 SI3bIKOB MPOrPAMMHUPOBAHUS
(Python, C++, Ilackanb, Java, C#, lllkonbHblii AnropuTMHUYECKUU S3BIK):
3aroJHEHNE YHCJIIOBOTO MAacCHBa CIyYalHBIMH YHUCIAaMH, B COOTBETCTBHH C
dbopMyIoit unu myTéM BBOJAA YMCEN, HAXOXKICHHE CYMMBI 3JIEMEHTOB MacCHBa,
JIMHEWHBIN TTOMCK 3aJaHHOI0 3HAUECHHS B MAaCCHBE, ITOJICUET DJIIEMEHTOB MacCHBa,

YAOBJICTBOPAIOIINX 3aJITaHHOMY YCJIIOBUIO, HaXO0XJICHHUC MHWHUMAJIBHOI'O




(MakcHMalIbHOT0) AieMeHTa MaccuBa. COpTUPOBKA MacCHBa
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OOpaboTka TNOTOKAa JAHHBIX: BBIUKCICHHE KOJIMYECTBA, CYMMBI, CpPEIHETrO
apu(pMeTHu4ecKoro, MUHUMAIBHOTO U MaKCHMAJIBHOTO 3HAYCHHUS DIIEMEHTOB

MOCJICO0BATCIIBHOCTH, YAOBJICTBOPAIOIUX 3aJaHHOMY YCIOBHUIO
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VYmpasnenue. Curnan. O6patHas cBsi3b. [lodydeHune CUTHAJIOB OT HHU(PPOBBIX
IaTYNKOB (KacaHWs, pACCTOSHHUSA, CBeTa, 3Byka u Jpyroro). [Ipumepst
HCIIOJIb30BAHUA  MPUHIUIIA O6paTHOfI CBA3HU B CUCTCMAax  YIIPaBJICHUA
TEXHUYECKUMHU YyCTPOWCTBaMU, B TOM 4Hcle B pobotorexHuke. I[Ipumepsl
POOOTU3NPOBAHHBIX CUCTEM (CHUCTEMa YIPABJICHUS IBMKEHHUEM B TPAHCIIOPTHOM
CUCTeMe, CBapoyHas JIMHUS aBTO3aBOJia, aBTOMATH3MPOBAHHOE YIpaBJCHHE
OTOIINICHUEM J0Ma, ABTOHOMHaAas CUCTEMA YHpaBJICHUA TPAHCIIOPTHBIM

CPEICTBOM U APYTHE CUCTEMBI)

HNupopmaninoHHbIe TEXHOJIOTUU

4.1

[TonsiTie 00 »7EKTPOHHBIX TabmuIax. THUMBI JaHHBIX B SUEWKaX SJIEKTPOHHOU
tabmuipl. PenaktupoBanue u popmatupoBanue tadbauil. Berpoennsie QyHKIMM
JUId TIOMCKa MaKCMMyMa, MMUHHMyMa, CyMMBbl M CPEIHEro apu(pMeTHuyecKoro.
CopTupoBKa MJaHHBIX B BBIAEJIEHHOM auamnasoHe. lloctpoenme puarpamm
(rucTorpamMma, Kpyromas AMarpaMma, TOuy€dHas Jauarpamma). BpiOop Tuna

AuarpaMmbl

4.2

[IpeobpaszoBanue popmyn npu kKomupoBaHuu. OTHOCUTENbHAsA, a0COJIIOTHAS U

CMCHIaHHas aapecanus

4.3

VYci10BHBIE BBIUMCIIEHUS B 3JEKTPOHHBIX Tabnunax. CyMMHpOBaHUE U MOACYET
3HAYeHMH, OTBEYAIONIMX 3aJaHHOMY ycioBuio. OOpaboTka OonbHIMX HAOOPOB

JaHHBbIX. Yucnennoe MOZJCIIMPOBAHUC B SJICKTPOHHBIX TaGJ'II/II_IaX

4.4

Pone vH(pOpMAIMOHHBIX TEXHOJOTMHA B Pa3BUTUU SKOHOMHKH MHUPA, CTPAHBI,
perrona. OTKpbITEIe oOpa3oBarenbHbIe pecypchl. Ilpodeccun, cBs3aHHBIE C
MHPOPMATUKOM W HMH(GOPMAIMOHHBIMH  TEXHOJOTHSIMM:  BeO-AM3aiiHep,
NPOTPAMMHUCT,  Pa3pabOTUYMK  MOOWIBHBIX  TPWIOKEHUH, TECTUPOBIIHUK,
apXUTEKTOp MPOrPaMMHOTO OOECNEYeHHUs, CHEeLHATUCT MO aHAIU3Y JaHHBIX,

CUCTEMHBIN aAMUHHUCTPATOP




IHPOBEPAEMBIE HA OI'D 11O HHO®OPMATHUKE TPEBOBAHUA K
PE3VJIbTATAM OCBOEHUA OCHOBHOM OBPA3OBATEJILHOI
ITPOTPAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUA

Kon
NMpoBepPsieMoOro
TpeOoOBaHUs

IIpoBepsiemble TpeGOBaHUSI K NPeAMETHBIM pe3y/ibTaTaM
0a30BOro ypOBHSI 0CBOEHHSI OCHOBHOI 00pa3oBaTe/ibHOI
NPOrpaMMbl OCHOBHOI0 0011ero odopaszopanust Ha ocHoBe PI'OC

1

3Hath (MOHUMATB)

1.1

Bnanenue OCHOBHBIMM  HOHATHSAMM: HMH(pOpManus, mepeaaya,
XpaHeHue u o0paboTka MH(pOpMalKU, aNrOpUTM, MOJIENb, IU(POBOI
OPOAYKT M MX HCIOJNb30BaHUE JUIsI pelleHUus Y4YeOHBIX H

MPAKTUYCCKUX 3aaa4

1.2

BHaI[CHI/Ie IMOHATHUAMMA: BBICKA3bIBAHUC, JIOTMYCCKAA  OIlICpalusd,

JIOTUYCCKOC BbIPAKCHUC

YMmeTn

2.1

YMmenue OICprupoOBaTh CAWMHUIIAMHU U3MCPCHUA I/IH(i)OpMaI_II/IOHHOFO

00bEMa M CKOPOCTH NIepeaayy JaHHbBIX

2.2

YMeHue 3amuchiBaTh M CpaBHMBaTh 1enble uncia or 0 mo 1024 B
Pa3IMYHBIX TO3UIIMOHHBIX CUCTEMaX CUMCIEHHUS C OCHOBAaHUSMHU 2, §,

16, BEINONHATH apu(METHYECKHIE OTIepauy HaJl HUMU
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VYMmenue KOoaupoBaTb W JACKOJUPOBATH COO6HICHI/I$I IO 3aJaHHbIM
IIpaBUJIaM; IIOHMMAaHHuC OCHOBHBIX IMPUHIUIIOB KOJAUPOBAHUSA

MHpOPMAILIUU Pa3TUYHON TPUPOIBL: TEKCTOBOH, rpauuecKoi, ayimo
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VYMeHue 3aluchiBaTh JOTHYECKHE BBIPpAXKCHUA C HCIOJIb30BAHHUEM
AU3BIOHKINHY, KOHBIOHKIMU W OTPULAHHA, OIPECACIIATH HMCTUHHOCTH
JJOTHYCCKHX BLIpEDKGHHfI, €CJIM HM3BCCTHBI 3HAUYCHUA MCTHHHOCTH
BXOOAIIHUX B HETO INEPEMCHHLIX, CTPOUTH Ta6J'H/II_[I)I UCTUHHOCTHU JIA
JJOIT'MYCCKUX BBIpa)KCHHP’I; 3alMUCBIBAThL JIOTHYCCKHUEC BBIPAXKCHUA Ha

M3y4ae€MOM S3bIKE IPOTPAMMHUPOBAHHUS

2.5

YMeHue COCTaBJIsATh, BBINOJHATH BPYYHYHD WU Ha KOMIIBIOTEPE
HECIIOKHBIE  QJITOPUTMBI  JJId  YIOpaBICHUA  HUCIOJHUTEIAMHU
(Yepenamika, YepT&KHUK U Jpyrue); cO3JaBaTb M OTJIAXHUBATh
MporpaMMBbl Ha OJTHOM M3 SI3BIKOB mporpammupoBanus (Python, C++,

Ilackane, Java, C#, IlkonpHBI AJTOpUTMHYECKUN  SI3BIK),




pean3yIoIue HEeCIOKHbIE aJrOPUTMbI 00PaOOTKU YUCIIOBBIX JaHHBIX
C UCIONB30BaHUEM IIMKIOB W BETBICHUN; yMEeHHE pa30uBaTh 3a1auu
Ha T0/133/1a4H, UCTIOJIb30BaTh KOHCTAHTHI, IEPEMEHHBIC M BBIPAKCHUS
pa3IMYHBIX  TUMOB  (YHMCIOBBIX, JIOTHYECKHX, CHMBOJIBHBIX);
AQHAIM3UPOBATh TMPEAJIOKEHHBIA  aJITOPUTM, OIpPEACNATh, KaKue
pe3ynbTaThl BO3MOXHBI TPHU 3a]aHHOM MHOXXECTBE HCXOJHBIX

3HAYEHUN

2.6

YMenue 3anucarb Ha M3y4yaeMOM S3bIKE IIPOIPaMMHpPOBAHHUSA
QJIITOPUTMBI TIPOBEPKHU JIEIUMOCTH OJHOIO IIEJIOT0 YHUCla Ha JIPYyroe,
MPOBEPKH HATYpPAJbHOTO YHCJIA HA MPOCTOTY, BBIACIEHHUS LUPp U3
HaTypaJbHOTO YHCJA, TOUCK MAaKCHMyMOB, MHHHUMYMOB, CYMMBI

YHCJI0BOM IOCJIICJOBATCIbHOCTH

2.7

Brnanenue ymeHHeM OpUEHTHPOBATHCS B HEPAPXHUECKOW CTPYKTYpE
(aiinoBoit cuctemsl, padboTaTh ¢ (PaiyIOBOM CHCTEMOH MEePCOHATBHOTO
KOMITBIOTEpa C HCIOJb30BaHUEM rpaduueckoro uHrepdeiica, a
MMCHHO: CO3/1aBaTh, KOIHMPOBATh, IMEPEMEIIaTh, MEPEUMCHOBBIBATD,

YAAJIATh U apXUBUPOBATH (aillibl U KaTajaoru

2.8

BJ'Ia,I[eHI/Ie YMCHUAMU U HaBbIKaMHU HCITIOJIB30BaAHUA I/IH(bopMaL[I/IOHHBIX
U KOMMYHUKAIIHMOHHBIX TEXHOJIOT U IJig TOUCKA, XpPaHCHUA,

00palboTKH U Mepeavu 1 aHajau3a pa3IndHbIX BUI0B HHPOpMAIIUU

2.9

YMeHue BRIOHpaTh CIIOCO0 MPEICTaBICHHS JaHHBIX B COOTBETCTBUU C
MOCTABIEHHOW 3ajaueil (TaOnuIbl, CXeMbl, TpauKU, AUATPAMMBI) C
WCIIOJIb30BAHUEM  COOTBETCTBYIONIUX  NPOTPAMMHBIX  CPEJCTB

00pabOTKH JTaHHBIX

2.10

YMmenue ¢opManu3oBaTb M CTPYKTypuUpOBaTh  HH(OpMaIMio,
WCIIONB3Ysl DJEKTPOHHBIE TaOMULBI [T 00paOOTKM, aHaiIM3a H
BHU3YyaJHM3allMi YHUCJIOBBIX JaHHBIX, B TOM 4YHCIIE€ C BBIJCICHUEM
Iuana3oHa TaOJIMIbI W YHOpSJAOYMBaHUEM (COPTUPOBKOIl) ero
AJIEMEHTOB; YMEHHE NMPUMEHATh B IEKTPOHHBIX TaOaumnax (Gpopmysisl
JUIS  pacdy€ToB C  HUCHOJIb30BAHUEM  BCTPOEHHBIX  (QYHKITHH,
a0COJIIOTHOM, OTHOCUTEJIBHOW, CMEIIAHHOW a/Ipecallii; UCIOJIb30BaTh
ANEKTPOHHBIE TAOIUIIBI AJISI YUCIEHHOTO MOJIEIUPOBAHUS B MPOCTHIX

3aJla4ax U3 pa3sHbIX MPEAMETHBIX 00IacTen




HEPEYEHD 2JIEMEHTOB COAEPXAHUSA, IPOBEPAEMbIX HA
OI'2 1O THO®OPMATHUKE

Kon

IIpoBepsieMblii 3JIEeMEHT COACPKAHUSA

Hudposas rpaMOTHOCTH

HHHPar##1.

1

@aiinsl ¥ manku (karanoru). IIpuHIMNBI nocTpoeHus QaiaoBbIX
cuctem. IlomHoe wms daitia (mankw). Ilyte x daitry (mamke).
PaGota c ¢aitnamu u kaTamoramMM CpeicTBaMHM ONEpPallMOHHON
CUCTEMBI: CO3/IaHHUE, KOIIMPOBaHUE, IepeMeIIeHHeE,
TepeuMEHOBaHNEe U ynajieHue (anaoB M Mmamok (Katajoros). THIIBI
¢aitnos. CoiictBa ¢aitnos. Daiinoseiii MeHemxep. [louck ¢aition

CpeICTBaMU ONEPAIMOHHON CUCTEMBI

1.2

O60benunenne kommnepioTepoB B cerb. Cerb HurepHer. Be06-
cTpanuua, BeO-caifiT. CTpykTypa aapecoB BeO-pecypcoB. bpaysep.
[Touckossie cuctemsl. [Torck MHPOpMAUU MO KIFOUYEBBIM CJIOBaM
1 10 n300pakeHuto. JJocToBepHOCTh HHPOPMALINY, TOJYyYEHHON U3

Wurepuera. [P-anpeca y310B. CeTeBoe XpaHEHHUE JaHHBIX

Teoperudeckre 0OCHOBBI HH()OPMATHKH

2.1

JIMCKpPETHOCTh JTaHHBIX. BO3MOXXHOCTH ONMCaHMSI HENPEPHIBHBIX
00BEKTOB U MPOLIECCOB C MOMOIIBIO JUCKPETHBIX JaHHBIX.

CumBon. Andasur. MouHocTs andasuta. J[BoMuHBINA andaBuT.
KonmnyecTBO  BCEBO3MOXKHBIX  CJIOB  (KOJIOBBIX  KOMOHMHAITHIA)
(buKcupoBaHHOHN UIMHBI B ABOMYHOM aindasure. [IpeobpazoBanue
aoboro andasuta K ABOUYHOMY. KonHM4yecTBO pazmuYHBIX CIIOB
(buKCUpOBaHHOM UIMHBI B aJihaBUTE ONpeAEIEHHON MOIIHOCTH.
KoaupoBanue cuMBOJIOB OHOTO an(aBUTa ¢ TIOMOIIBIO KOJOBBIX
CIIOB B JipyroM aindaBure, KoAOBas TaOIMLa, IEKOIUPOBAHUE.
KoaupoBanue texcroB. PaBHoMepHbI ko1, HepaBHOMEpHBIN KOI.
KomupoBka ASCII. Bocbmubutheie konupoBku. Ilonstue o
koaupoBkax ~ UNICODE.  JlekogupoBaHue  cOOOIIEHUH ¢
HCIOJIb30BAaHUEM  PAaBHOMEPHOTO UM  HEPAaBHOMEPHOI'O  KOJa.

HNudopmaninoHHbIil 006EM TEKCTa

2.2

NudopmanmonHbiii 00bEM aHHBIX. BUT — MUHUMAalbHAS €IUHHIIA

Kolu4yecTBa MHQOpPMAlMU  — JABOWYHBIA  paspsn.  Exguauis




u3MepeHus: WHQPOPMAIMOHHOTO 00bEéMa JaHHBIX. but, OairT,
KWI00aiT, Merabait, rurabaiT. CKOpPOCTh Tepeaaud JTaHHBIX.

EnvHuIe! CKOPOCTH Eepeaayu JaHHbIX
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Komuposanue nera. I[BeroBeie momenu. Mogens RGB. ['mybuna
koaupoBanHus. [Tanurpa.

PactpoBoe u BekTOpHOE TpejcTaBlieHne u300paxkeHnuii. [Tukcens.
Onenka uH(OPMALMOHHOTO 00bEMa rpaUuecKux MAHHBIX JUIS

pacTpoBOro U300paKEHUS
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KOI[HpOBaHI/IC 3BYKa. PEBpH,Z[HOCTL H JacToTa 3amucu. KomuuecTBo
KaHaJIOB 3aI1iCH.
OI_IeHKa KOJINYCCTBCHHBIX mapamMeTpoOB, CBA3aHHBIX C

MPEJCTaBICHUEM M XpaHEHHEM 3BYKOBBIX (haillioB

2.5

Hemno3unumoHHbIC U MO3UIIMOHHBIE CUCTEMBI CUMCIICHUS. AJ(aBHT.
OcHoBanue. Pa3Bépuyrtas ¢opma 3ammcu uyucna. IlepeBon B
JECATUYHYI0 CHUCTEMY 4YHCEN, 3alMCaHHbIX B JPYrUX CHCTeMax
CUMCIICHUS.

Pumckas cuctemMa CUUCICHUS

2.6

JIBonynas cucrema cuucienus. [lepeBoa LenbIx 4ucen B mpenenax
or 0 mo 1024 B nBOMYHyrO cuCcTeMy cuuClIeHMs. BocbmepnuHas
cucreMa cuuciieHusd. IlepeBoa yncen U3 BOCBMEPUYHON CUCTEMBI B
JBOUYHYIO u JECATUYHYIO CUCTEMBI U o0paTHo.
[lecTtHannarepuuHas cucrema cuuciaeHus. IlepeBony uymcen w3
LIECTHAALUATCPUYHON CHUCTEMBI B JBOMYHYIO, BOCBMEPHUYHYIO U
JECATUYHYI0 CUCTEMBl M 00paTHO. ApH(MeTHYECKHEe ONepaluy B

JIBOUYHOM CUCTEME CUHCIICHUS

2.7

Jlornyeckue BBICKa3bIBaHU. Jlornueckue 3HAYCHUS
BBICKa3bIBaHUN. OJIEMEHTapHbIE M COCTaBHbIE BbICKA3bIBAHUSI.
Jlornueckue  omepauuMu:  «W»  (KOHBIOHKLMS,  JIOTMYECKOE
YMHOXEHHE), «UIN» (AU3BbIOHKLUSA, JIOTUYECKOE CIIOKEHUE), «HE»
(;mormueckoe orpunanue). I[IpuopureT TOrMYeCKMX ONEparHi.
OnpeneneHne HCTUHHOCTUM COCTABHOTO  BBICKAa3bIBaHWS, €CIHU
W3BECTHBI 3HAYEHUS MCTHHHOCTH BXOIAIIUX B HETO 3JIEMEHTAPHBIX
BbICKa3biBaHui. Jlormueckue BblpaxeHus. IlpaBwia 3anucu
Joruueckux BblpakeHuM. [locTpoenne TaOdAMIT UCTUHHOCTH

JJOTNYCCKHUX BHpa)KeHI/Iﬁ




2.8

Jlornueckue »iieMeHTHI. 3HAKOMCTBO C JIOTHYECKUMHA OCHOBAMHU

KOMIIBIOTCpa

2.9

HenpepbiBHbIe U OUCKpeTHBbIE MoJenH. VIMUTAIIMOHHBIE MOJEIH.
Urposeie mogenu. OLieHKa aieKBaTHOCTH MOJIEIN MOJIEIHPYEMOMY

00BEKTY U TEJISIM MOICITUPOBAHUS

2.10

Tabnuunsle Mozmenu. Tabnmuna Kak IMpeaCTaBICHHE OTHOILICHMS.
ba3pr nmanHbix. OTOOp B Tabmuie CTPOK, YIOBIETBOPSIOIINX

3aJlaHHOMY YCJIOBHIO

2.11

I'padp. Bepmmna, pebpo, myTh. OpHEHTHpPOBAHHBICE U
HeopueHTHUpoBaHHbIC Tpadbl. [[nuHa (Bec) pedbpa. BecoBas matpuia
rpada. Jlnuna myta Mexnay BepmmHamu rpada.  Ilowmck
onTUMajbHOrO MyTH B rpade. HauanpHast BepiinHa (MCTOYHUK) U
KOHEYHas BepmiMHa (CTOK) B  OPUEHTUPOBAHHOM  rpade.

Brrunciaenne konmyecTBa HYTCﬁ B HaAIIpaBJICHHOM aAllUKINYCCKOM

rpade

2.12

HepeBo. Kopens, BepmmHa (y3en), Juct, pedpo (myra) aepesa.
Bricora nepesa. Ilogaepeso. IIpumepsl MCTONBb30BaHUS JI€PEBBEB.

[TepeGop BapuaHTOB C TOMOIIIBIO JIepeBa

ANTOpPUTMBI U TPOrPaMMHUPOBAHKE

3.1

CoiictBa anropurma. Crioco0bl 3amucy anroputMa (CIOBECHBIH, B
BHJIe OJIOK-CXEMBI, IPOrpaMma).

CocraBiieHHEe QIrOPUTMOB M INPOrpaMM C MCIOJIb30BAaHUEM
BETBJICHUI, LMKIOB M BCIIOMOTaTEJIbHBIX aQJTOPUTMOB  JUIS
ynpasieHus: ucnonnurenaeMm (Po6or, YUepemamika, YepTéxHUK U

Ipyrue). BeinonHeHye anropuTMOB BpyUHYIO U Ha KOMIIBIOTEPE

3.2

A3pik mporpammupoBanus (Python, C++, Ilackans, Java, C#,
[xonbHBIH ANTOpUTMUYECKUI SI3BIK).

Cucrema mporpaMMHpOBAaHMS: PENAKTOP TEKCTa Iporpamw,
TPaHCIATOP, OTIATUHK.

Ilepemennas: Tun, uMms, 3HadeHue. llenple, BEIIECTBEHHBIE U
CUMBOJIbHBIE ITIEPEMEHHBIE.

Oneparop mnpucBauBaHus. ApupMeTHUYECKHUE BBIPAKEHUS U
MOpANOK WX BbluuciaeHus. Onepauuu ¢ LEIbIMH  YHUCIAMHU:
LETIOUNUCIIEHHOE [IeJIEHUE, OCTaTOK OT JelieHus. BerBneHus.

CocTaBHbIE YCIIOBUsI  (3aIUMCh JIOTMYECKUX BBIPDAXKEHUI Ha




M3y4aeMOoM Si3bIKE IporpaMMupoBanus). Haxoxxaenue MUHUMyMa

U MakcUMyMa U3 [JIByX, TpEX M ueThlpéXx uucen. Pemenue
KBaJIpaTHOI'O YPaBHEHHUs, UMEIOILIETO BEUIECTBEHHbIE KOpHU. L[k
¢ ycioBueM. AnroputM EBkinuaa st HaxoxKIeHHs] HauOOJIBIIEro
o0miero aenuTensi ABYX HaTypajbHBIX 4ucenl. PasOuenHue 3amucu
HaTypaJbHOIO YHUCJIA B IO3UIUOHHON CHUCTEME C OCHOBAHUEM,
MeHbIIMM wWiu paBHbIM 10, Ha oTaensHble mU@pbL. [luka c
MIEPEMEHHON. AJITOPUTMBI MPOBEPKU JIETMMOCTH OJHOTO IIEJIOTO

yyclia Ha JIpyroe, IpOBEPKU HATypabHOTO YKCIIA HA TIPOCTOTY
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O6paboTka CHUMBOJIBHBIX JaHHBIX. CHMBOJIBHBIC (CTPOKOBBIC)
nepemennbie. [TocumBonbHas 06paboTka cTpok. [Togacu€r yacToTh
MOSIBJICHUS. CHMBOJa B CTpoke. BcTpoeHHble QyHKIMM 175

00paboTKU CTPOK
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OmnpeneneHre BO3MOXHBIX Pe3yJbTaTOB pabOThl AIrOPUTMA HpHU
JTAHHOM MHOJKECTBE BXOJHBIX TaHHBIX, ONpEICIICHHE BO3MOMXKHBIX

BXOOHBIX NAHHBIX, IIPUBOAAIIHNX K JAHHOMY PE3YJIbTATY

3.5

Tabnuunble BenuuuHbl (MaccuBbl). OJIHOMEpHbIE MAaCCHUBBI.
CocraBneHne M OTJaJKa NOPOrpaMM, peau3yIOLUUX THUIIOBbIE
QITOPUTMBI  O0paOOTKH OJHOMEPHBIX YHCIOBBIX MACCHBOB, Ha
OHOM U3 s3bIKOB mporpammupoBanusi (Python, C++, Ilackaib,
Java, C#, IllkonpHBIA AJTOPUTMUYECKHNA SI3BIK): 3alOTHEHHUE
YHCJIOBOTO MacCHBa CIIy4allHBIMM YHCJIaMH, B COOTBETCTBHM C
dbopMynolt wim nTyTéM BBOAA YHUCEN, HAaXOXJIEHHUE CYMMBI
3JIEMEHTOB MAacCHBa, JMHEHMHBIM NOWCK 3aJaHHOTO 3HAYEHUS B
MaccuBe, MOJACYET DJIEMEHTOB MacCHBa, YJOBJIETBOPSIOIINX
3aJJaHHOMY YCIIOBHIO, HaXO0XJICHHE MUHUMAJIBHOTO
(MakcuMmanibHOTO) 3JemMeHTa MaccuBa. CoOpTHpOBKa MaccuBa.
OO0paboTka MOTOKA JAHHBIX: BBIYMCIIEHHE KOJIMYECTBA, CYMMBI,
CpeaHero apu(pMeTuuecKoro, MUHUMAIBLHOTO W MaKCHUMAaJIbHOTO
3HAYEHHUS] DJIEMEHTOB IOCJIEJOBATEIBbHOCTH, YJOBIIETBOPSIOIINX

341aHHOMY YCJIIOBUIO

3.6

Vnpasnenue. Curnan. OOpatHast cBsi3b. [lonydyeHue cUrHajaoB OT
uu(ppoBBIX AATYUKOB (HAIpUMEp, KacaHUs, pacCTOSHUS, CBETa,
3ByKa). [Ipumepsl MCHONBb30BaHUS NPUHIMIA OOpPaTHOW CBA3M B

CUCTEMax YIPaBICHUS TEXHUYECKUMHU YCTPOMCTBAMU C IIOMOUIBIO




JaT4YUKOB, B TOM 4YHCJIC B pO6OTOTeXHI/IKC

NHupopmalinoHHbIEe TEXHOJIOTUN

4.1

TekcToBble TOKYMEHTBI M UX CTPYKTYpPHBIE 3JIEMEHTHI (CTpaHUIIa,
ab3ar1, cTpoKa, CII0BO, CUMBOI).

TexcToBbIN NpoleccOp — MHCTPYMEHT CO3JaHUsl, PElaKTHUPOBAHUS
u ¢opmatupoBaHus TekctoB. IlpaBunma Habopa  Tekcra.
PenaktupoBanue tekcra. CoiictBa cumBonoB. Ulpudr. Tumsl
mpudToB  (pyOjeHble, C  3acedykaMd,  MOHOIIMPUHHBIC).
[Monmy>xkupHoe u KypcuBHOe Hauepranue. CBoiicTBa ab3aleB:
rpaHulbpl,  aO3alHbIl  OTCTYyN, HWHTEpPBaj, BbIPAaBHHUBAHUE.
[Tapametpsr CTPaHUIIBL. CruneBoe dbopmaTupoBaHue.
CrpykrypupoBanue WHGOPMALIKUN C TTOMOIIBIO CIIHCKOB M TAOJHII.
MHuoroypoBHeBble cnucku. JloOGaBieHue TabIUI] B TEKCTOBBIC
JOKyMeHTbl. BcraBka u300pakeHHI B TEKCTOBBIE JOKYMEHTHI.
OOtexkanne W300paKEHUM TEKCTOM. BKIIOYEHHME B TEKCTOBBIN
JOKYMEHT  JlUarpamm, dbopMyn,  HyMepalMu  CTpPaHHUII,

KOJIOHTUTYJIOB, CCBIJIOK U APYTHUX 3JICMCHTOB

4.2

Pactposbie pucynku. Mcnonb3oBanue rpaduyecKkux NpUMUTHBOB.

Onepanuu peAakTHpOBaHUS TpadUyecKux OOBEKTOB, B TOM YHUCIE
ppoBeIX Qororpaduil: M3MEHEHUE pa3Mmepa, o0pe3Ka, MOBOPOT,
oTpaxxeHue, pabora c obmacTsMu (BBIJACICHUE, KOIHPOBAHHE,
3aJMBKa LIBETOM), KOPpPEKLUs IBETa, SIPKOCTH U KOHTPACTHOCTH.
Bextopnas  rpajuxa.  Co3naHue — BEKTOPHBIX  PUCYHKOB
BCTPOEHHBIMH CPEACTBAMHM TEKCTOBOTO IPOLIECCOpa WM APYTHUX
nporpamm (mpuiiokeHuii). JloOaBieHHe BEKTOPHBIX PHCYHKOB B

JOKYMCHTBI

4.3

[ToaroroBka MynbTUMEIUITHBIX mpe3eHTanuil. Cnaiin. JlobaBnenue
Ha craig Tekcta W wm3o0pakeHuid. PaboTra ¢ HECKOJIBKUMHU
cnaiimamu. JloOGaBneHue Ha claiil ayJuOBU3YaJbHBIX JIaHHBIX.

Anumanus. ['unepccpuiku

4.4

Tunel TaHHBIX B STYCHKaX dJIEKTPOHHOUN TaOmuIkl. PenakTrupoBanue
u (opmatupoBanue Tabmuil. BcrpoeHHBbIE (DYHKIIMM I MTOMCKA
MakCUMyMa, MUHHUMYMa, CyMMBI U CPEIHEro apu(MeTH4ecKOTo.
CopTupoBKa [aHHBIX B BBIICIIGHHOM auama3oHe. [locTpoenue

JuarpaMmm (rHCTOFpaMMa, KpyroBas JuarpaMma, TOYCYHAasA




nuarpamma). Beibop tuma muarpammsbl. [IpeoOpazoBanue gopmyin
npu KomupoBaHUH. OTHOCHTENbHAs, a0COJIOTHAs M CMEIIaHHAs

azpecarus

4.5

VYcrioBHBIE BBIYUCICHHS B 3JIEKTPOHHBIX Tabmumnax. CyMMUpoBaHHe
U ToacY€T 3HAYCHHWH, OTBEHYAIOIIMX 33JaHHOMY YCIJIOBHIO.
Ob6paboTtka (3103)1911170:¢ HaboOpoB JTAaHHBIX. Yucnennoe

MOJCIIMPOBAHUC B DJICKTPOHHBIX Ta6m/1uax
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