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HOACHUTEJBHASA 3AIINCKA

[IporpamMma o uHpOpMaTHKE HA YPOBHE OCHOBHOTO 00IIEro 00pa3oBaHUs COCTaBIIEHA HA OCHOBE
TpeOOBaHUI K pe3ylbTaTaM OCBOCHHUS OCHOBHOW 00pa3oBaTeIbHOH MPOrpaMMbl OCHOBHOTO OOIIETO
obpaszoBanusi, npeacraBieHHelx B PI'OC OOO, a Ttakke ¢enepanpbHOl pabodell Mmporpammbl
BOCIIUTAHHS.

[Iporpamma mo wuHpoOpmaTuke Ma€T NpEeACTaBICHUE O IENAX, OOIeld cTpaTeruu OOydeHHs,
BOCIIUTAHMS U Pa3BUTHS 00YUaAIONIMXCS CpeICTBAaMH HH()OPMATHKN Ha 6a30BOM YPOBHE, YCTaHABIMBAET
00s13aTeNIbHOE TPEAMETHOE COZAEpIKaHUE, MPEeIyCMaTPUBAET €ro CTPYKTYPHPOBAHUE IO pasfenam U
TeMaMm.

[IporpamMma o uH@OpPMATHKE OIpenesseT KOJUYECTBEHHbIE U KaueCTBEHHBIC XapaKTEPUCTHKU
yueOHOro MaTepuaia Ui KakJOro rojia M3yuyeHHs, B TOM YHUCIIE IS COAEP)KAaTeNIbHOTO HAIOJIHEHHS
pasHOro BHJIA KOHTPOJIS (IPOMEXKYTOUHOW aTTeCTallMd OOYYaOLINXCS, BCEPOCCUUCKUX MPOBEPOUHBIX
paboT, rocyAapCcTBEHHOM UTOTOBOM aTTECTALINN).

[IporpaMmMa 1o wuH(pOpPMATHKE SBISETCS OCHOBOWM JJIsi COCTaBICHHUS AaBTOPCKUX Y4EOHBIX
pOTrpamMM, TEMAaTHIECKOTO IJIAHUPOBAHUS Kypca yUUTEIIEM.

Henssmu n3yyenns nHGOPMATUKHA HA YPOBHE OCHOBHOTO OOIIET0 00pa30BaHUs SBIISIOTCS:

(dbopMUpOBaHHE OCHOB MHPOBO33PEHHMSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO DPa3BUTHS
HayKH UH()OPMATHUKH, TOCTHKEHUSIM HAyYHO-TEXHUYECKOTO Mporpecca U OOIIeCTBEHHOW MPaKTUKH, 32
CuéT pa3BUTHSA MPEACTABICHUI 00 MHPOPMALIMU KaK O BaKHEHIIIEM CTPATETHYECKOM PECypce pa3BHTHUS
JUYHOCTH, TOCYJapcTBa,  OOIIECTBA, TOHUMAHHMA  pPOJM  HMH(YOPMAIIMOHHBIX  IPOIECCOB,
MH(OPMALIMOHHBIX PeCypcoB U MHGOPMAIIMOHHBIX TEXHOJOTHI B yCIOBHUIX U(PPOBOM TpaHChHOpMAITUT
MHOTHUX c(pep )KM3HU COBPEMEHHOT0 OOIIIECTBA;

o0ecrieyeHrne YCIIOBHH, CIIOCOOCTBYIOIIMX pPAa3BUTHIO QITOPHUTMHUYECKOTO MBIIUICHUS KaK
HEOOXOUMOTO YCIIOBHSI TPO(ECCHOHATBHON JEATENILHOCTH B COBPEMEHHOM HMH(POPMAIMOHHOM
o01ecTBe, MPENoararIlero CrocoOHOCTh OOydarolerocs pa3ouBaTh CIIOKHBIE 3a7ayd Ha Oosee
IPOCTHIE 110/13a/1a41, CPAaBHUBATh HOBBIE 33/1a4M C 33JjauaMU, PEIIEHHBIMH paHee, ONpeaesaTh Mark Jyis
TOCTIDKEHUS pe3yIbTaTa U Tak Jajiee;

dbopMupoBaHHE U pa3BUTHE KOMIETEHIIMH OO0ydJaromuxcs B O0OJACTH  HMCIOJIb30BaHUS
MH(OPMAIIMOHHO-KOMMYHHUKAIIHOHHBIX TEXHOJOTHH, B TOM YHCIIE 3HAHUM, YMEHUN U HAaBBHIKOB PabOTHI
¢ uH(popmanueid, mporpaMMUPOBaHUs, KOMMYHUKAIIMH B COBPEMEHHBIX IU(POBBIX Cpellax B YCIOBUSIX
obecrieueHrss UHPOPMAIIMOHHON 0€30MaCHOCTH TUYHOCTH 00YUaIOIIErocs;

BOCIIUTAaHHE OTBETCTBEHHOTO U M30MPATELHOTO OTHOIIEHUS K WH(POPMAIIUU C YIETOM MPABOBBIX
U 3TUYECKHUX aCIEKTOB €€ pachpOCTPaHEHUs, CTPEMIIEHUS K HPOJOJDKEHHI0 00pa30BaHUS B 00jacTu
MHPOPMALIMOHHBIX TEXHOJIOIMH M  CO3WAATENIbHOM JEATENbHOCTH C IMPUMEHEHHEM CpEeICTB
MH(OPMAIIMOHHBIX TEXHOJIOTHI.

WNHupopmarrka B 0CHOBHOM 00111€M 00pa30BaHUH OTPaXKaeT:

CYIIHOCTh MH(POPMATHKH KaK HAYYHOH TUCIMILIMHBI, N3ydJarolield 3aKOHOMEPHOCTH TPOTEKAHUS
¥ BO3MOXXHOCTH aBTOMAaTH3allMK HH(POPMALMOHHBIX MPOLECCOB B PA3IMUHBIX CUCTEMAX;

OCHOBHBIE 00JIACTH NMPUMEHEHUsI WHPOPMATUKH, NIPEXk/Ie BCEro MHPOpPMAalMOHHbIE TEXHOJIOTHH,
yIpaBJIeHUE U COUATIBHYIO chepy;

MEXTUCIUIUTMHAPHBIN XapakTep HHPOPMATUKA U HH)OPMAITIOHHOHN e TeIbHOCTH.

N3yuenne MHPOPMATUKN OKA3bIBAET CYIIECTBEHHOE BIMSIHHUE Ha (POPMUPOBAHUE MUPOBO33PEHUS
o0ydJaromerocsi, €ro JKM3HEHHYIO [IO3UIMIO, 3aKJaJblBa€T OCHOBbI MOHHMMAaHHUS MPUHIUIIOB
(GYHKIMOHUPOBAHUST W HCIIOJNB30BaHUS HMH(POPMAIIMOHHBIX TEXHOJIOTHH KaK  HEOOXOAWMOTO
WHCTPYMEHTA TPAKTUYECKH JIFOOOU IEATEIFHOCTH U OJHOTO M3 HanOosee 3HAUMMBIX TEXHOJOTHUECKUX



JOCTHKEHUM COBPEMEHHOW LMBHIM3AlMU. MHOrMe NpeAMETHbIE 3HAHUSA M CIIOCOOBI JESATEIbHOCTH,
OCBOCHHBIE OOYYaIOUIMMHCA TPU H3YYEHUH HH(POPMATHKH, HAXOIAT NPUMEHEHHE KaK B paMKax
00pa3oBaTEeNBHOIO MpoLEcca MPU U3YUYEHHUH JAPYTHX MPEIMETHBIX 00JacTel, TaK U B MHBIX KU3HEHHBIX
CUTYyallUsX, CTAHOBATCS 3HAYUMBIMHU Ui (POPMUPOBAHMS KAUECTB JIMYHOCTH, TO €CTh OPUEHTUPOBAHBI
Ha (OpMHUPOBaHUE METANPEAMETHBIX U JIMYHOCTHBIX PE3YJIbTaTOB O0yUEHHUS.

OcHoBHbIe 331a4n yueOHoro npeamMeta «MuapopmaTika» — chopMupoBaTh y 00ydaronuxcs:

MOHMMaHKE MPHUHLUIIOB YCTPOHUCTBA U (DYHKIIMOHUPOBAHHUS OOBEKTOB LU(POBOTO OKPYKEHUS,
IOpeAcTaBIeHus o0 HCTOPUMM M TEHAEHUMSX pa3BUTHs HHPOPMATUKU Mepuoja LUPpOBOH
TpaHc(hopMalMi COBPEMEHHOI0 OOLIECTBA;

3HAHHS, YMEHUS M HaBBIKM T'PaMOTHOH IIOCTAaHOBKM 3aJ1a4, BO3ZHUKAIOIIUX B IPAKTHUECKOH
JESATENbHOCTH, JUI HUX PEHICHUS C IMOMOIIbI0 MH()OPMAIIMOHHBIX TEXHOJOTUH, YMEHHUS U HaBBIKU
(bopManTn30BaHHOTO ONMCAHUS TOCTABJICHHBIX 33/1ay;

0a3oBble 3HaHUSA 00 HMH(OPMAIMOHHOM MOJEIMPOBAHMM, B TOM YHCIE O MaTEMAaTUYECKOM
MOJIETTMPOBAHUY;

3HAHWE OCHOBHBIX aJITOPUTMUYECKUX CTPYKTYp U YMEHHE MPUMEHSATh O3TU 3HAHMUS JUIS
MIOCTPOCHMSI AITOPUTMOB PEIIEHUS 3a/1a4 [10 UX MAaTeMAaTUYECKUM MOJIEIISM;

YMEHUS U HAaBBIKU COCTABJICHMS MPOCTBIX MPOrPaMM I10 TOCTPOSHHOMY aJIFOPUTMY Ha OJHOM M3
S3BIKOB ITPOTrPAMMUPOBAHMSI BBICOKOTO YPOBHS;

YMEHHUSI U HaBBIKA 3(PQPEKTHBHOTO HCIIOJIB30BAaHUS OCHOBHBIX THIIOB MPUKIIAJHBIX MPOTPaMM
(mpuiiojkeHuit) oOIero Ha3HayeHHs U HMHGOPMALMOHHBIX CHUCTEM JUIsl PELICHHs € HMX IOMOILIbIO
NPAaKTUYECKUX 3a/ady, BiajieHHe O0a30BbIMH HOpMaMH HH(GOPMAIMOHHON 3THKM U IpaBa, OCHOBAMHU
nH()OPMAMOHHON 0E30MaCHOCTH;

YMEHHE IPAMOTHO MHTEPIPETUPOBATH PE3YNbTAThl PEIICHUS MPAKTUYECKUX 3a]ad C IOMOIIbIO
MH(GOPMALMOHHBIX TEXHOJIOIUH, IPUMEHATH MOTy4YEHHbIE Pe3yJIbTaThl B IPAKTUYECKOM eI TeIbHOCTH.

Henmn wu 3agaunm u3ydeHHs UHGPOPMATUKM HA YPOBHE OCHOBHOIO o0O0IIero oOpa3oBaHUs
OTIPE/IETISAIOT CTPYKTYPY OCHOBHOTO COJIEp’KaHUsl Y4eOHOro IMpeiMeTa B BUJE CIEAYIOIIMX YEeThIPEX
TEMaTUYECKHUX Pa3/esoB:

UG poBasi IPaMOTHOCTb;

TEOPETUYECKHE OCHOBBI MH(POPMATUKH;

QJIITOPUTMBI U IPOIPaMMHUPOBAHUE;

MH(}OPMALIMOHHBIE TEXHOJIOTHH.

Ha uzydenune nandopmatuku Ha 6a30BoM ypoBHe oTBoauTcs 102 vaca: B 7 kinacce — 34 yaca (1 gac
B Hezlento), B 8 kiacce — 34 vaca (1 yac B Hegento), B 9 kiacce — 34 vaca (1 yac B Hezento).



COILEPKXAHUE OBYUYEHUA

7 KIIACC

udpoBasi rpaMoTHOCTH

KomnbroTep — yHuUBepcaJbHOE YCTPOMCTBO 00PaA0OTKH JAHHBIX

KomMiiproTep — yHuBEpCallbHOE BBIYUCIUTENBHOE YCTPOUCTBO, padoTarolee 1o nporpamme. Turbl
KOMIIBIOTEPOB:  IIEPCOHAJIBHBIE  KOMIIBIOTEPBI, BCTPOEHHBIE KOMIIBIOTEPHI, CYNEPKOMIIBIOTEPHI.
MoOwIIbHBIE YCTPOMCTBA.

OcHOBHBIE KOMIIOHEHTBl KOMIIbIOTEpa M MX HaszHadeHue. IIpomeccop. OmnepatuBHas u
JOJTOBPEMEHHAsl MaMATh. YCTpOWCTBAa BBOAAa M BbiBoJa. CEHCOPHBIM BBOJI, JaTYMKH MOOMIBHBIX
YCTPOHCTB, CPEACTBA OMOMETPUUECKOI ayTeHTU(DHUKALHIH.

Hcropus pa3BUTUS KOMIBIOTEPOB M IMpOrpaMMHOro obecrneueHus. [lokosieHHs KOMIbIOTEPOB.
CoBpeMeHHbIE TEHAEHIIUH Pa3BUTHS KOMIIBIOTEPOB. CyNEepKOMIIBIOTEPHI.

[TapannenbHble BHIYUCICHUS.

[lepconanbubiii  komnbroTep. [lpolieccop U ero XapakTepucTUKM (TakToBas 4acToTa,
paspsaaHocTh). OnepaTuBHas namsTh. JloaroBpeMeHHas namsTh. Y CTpOMCTBa BBOAA U BbIBOAA. OOBEM
XPaHUMBIX JIaHHBIX (OIlepaTHBHAs MaMATh KOMIbIOTEPA, )KECTKUI U TBEPIOTENbHBIM IUCK, TOCTOSIHHAS
namsITh cMapTPOHA) U CKOPOCTh JAOCTYIIA JUIS PA3TUNYHBIX BUIOB HOCHTEICH.

Texnuka 6€30mMacHOCTH U TpaBUiIa pabOTHI HA KOMITBIOTEPE.

IIporpammsbl U JaHHBIE

IIporpammHoe obecniedenue komnbrotepa. IlpukinanHoe nporpammuoe odecnieuenne. CucteMHOe
nporpaMMHoe obecrieueHue. CucreMsl nporpammupoBanus. [IpaBoBast oxpaHa mporpamMm M JaHHBIX.
becriathbie u ycnoBHO-0eciiaTHbIe MporpaMMbl. CBOOOAHOE MPOrpaMMHOE 00ecIieueHue.

@aiinbl ¥ nanku (karangoru). [IpuHuunel nocrpoenus dainoBeix cucrem. [lomHoe ums daiina
(manku). ITyte k caitny (manke). PaGora ¢ Qaiimamu M Katajoramu CpeICcTBaMU ONEpPAl[MOHHON
CUCTEMBI: CO3/laHuE, KONHMpOBaHHE, MEpeMEeleHHe, MMepeMMEHOBaHuEe U yJajleHue (aiioB M Nanok
(xatasioroB). Tunsl QaitioB. CBoiicTBa ¢ailioB. XapakTepHble pa3Mepbl (aillioB pa3IU4HbIX THIIOB
(cTpaHuIa TEeKCTa, AJIEKTPOHHAsi KHHUra, ¢ororpadus, 3aMUcCh MECHU, BUICOKIUI, MOTHOMETPaKHBIN
¢wibM). ApxuBanus JaHHBIX. Vcnoap3oBaHue nporpamm-apxusaropos. daiinoselii Mmenemkep. [lonck
(aiioB cpecTBaMU ONEPAIIMOHHON CHCTEMBI.

KomMmmbroTepHsle BUpYCHl UM JIpyrue BpPEJOHOCHBIE NporpaMmsbl. IIporpamMmbl aisi 3amiuThl OT
BHUPYCOB.

KomnbrorepHnbie ceTn

OObenunenne kommbloTepoB B ceTb. Cerb WHTepHer. BeO-ctpanuma, BeO-caiit. CrpykTypa
aapecoB BeO-pecypcoB. bpaysep. [lonckoBbie cuctemsl. [lonck nHbOpMaMK Mo KIFOUYEBBIM CJIOBAM U
1o u3obpaxkeHuto. JlocroBepHocTs UH(GOpMaLUy, MOTy4eHHON u3 HTepHeTa.

CoBpeMeHHbIE CEpBUCH UHTEPHET-KOMMYHHUKALUH.

CereBoil THKET, 6a30Bble HOPMbI MH(POPMALMOHHOM 3TUKM U TpaBa npu padore B VHTepHeTe.
Crpareruu 6e3omnacHoro noseaeHus B IHTepHere.

TeopeTnueckne ocHOBbI MHGOPMATHKHU

HNudopmanus v uHpopMannOHHbIE IPOLECCHI

Wudopmanus — 01HO U3 OCHOBHBIX OHATHI COBPEMEHHOM HayKH.

Nudopmanus kak cBeeHus, MpelHa3HauYeHHbIE ISl BOCIIPUSATHUS YEJIOBEKOM, U HH(pOpMaLus Kak
JaHHbIE, KOTOPbIE MOTYT OBITH 00pa0OTaHbl aBTOMAaTU3UPOBAHHON CUCTEMOM.



JIUCKpETHOCTh JIaHHBIX. BO3MOXXHOCTB ONMCAaHUS HENPEPHIBHBIX OOBEKTOB U IPOLECCOB C
ITOMOUIBIO JUCKPETHBIX JAHHBIX.

WudopmanroHHble MPOLECCH — MPOLECCH], CBS3aHHBIE C XpaHEHHWEM, MPEoOpa3oBaHHEM U
neperayeil JaHHbIX.

IIpencrasienne nHpopManuu

CumBon. Andasut. Momnocts andasuta. PasnooOpasue s3p1k0B 1 andaButoB. EcrecTBeHHBIE U
dbopManbHble S3BIKH. AJ(PaBUT TEKCTOB HAa PycCKOM si3bike. JIBowuHblii andaBut. KommuecTBo
BCEBO3MOXHBIX CJOB (KOJOBBIX KOMOMHAIM) (UKCUPOBAHHOM MJIMHBI B JABOMYHOM aliaBUTE.
IIpeoOpa3oBanue moboro andasura K ABOMYHOMY. KosiamuecTBO pasziuuHBIX CIIOB (PUKCHUPOBAHHOU
JUTMHBI B alipaBUTE ONMPEIEIEHHON MOITHOCTH.

KoaupoBanue cCUMBOJIOB OJHOTO ajgaBHTa C MOMOIIBIO KOJOBBIX CIIOB B JIpyrom andaswuTe,
KOZ10Basi TabJnua, JeKOIMpOBaHUE.

JiBonuHsbIi kox. IIpencraBnenne faHHBIX B KOMIBIOTEPE KaK TEKCTOB B IBOMYHOM ali(haBUTE.

NudopmannonHeiii 00bEM JaHHBIX. BUT — MUHUMaNbHAs €AMHHIIA KOJIMYECTBA WH(MOpPMALIUUA —
JIBOWYHBIN pa3psn. EnuHune! namepenus uHopManumoHHOro o0b&éMa naHHbIX. bur, 0allT, KnioOauT,
Mera0aiT, rurabamr.

CkopocTb nepeauy JaHHbIX. EQUHUIIBI CKOPOCTH IEpelayy JaHHBIX.

KomupoBanue tekcroB. PaBHomepubiii kona. HepaBHomepnsiii koxn. Konuposka ASCIL
Bocemubutasie komupoBku. [lonstue o komupoBkax UNICODE. [lekoaupoBaHue cOOOLIEHUI C
HCIOJIb30BAHNEM PAaBHOMEPHOT'O U HEpaBHOMEPHOT0 Koja. MHpopMannoHHbIi 00bEM TeKCTa.

Hckaxenue nadopMaiuu npu nepeaaye.

Oomiee npencraBieHue 0 NU(GPOBOM MPEACTABICHUN ayJMOBU3YAIbHBIX U APYTHX HEMPEPBHIBHBIX
JAHHBIX.

Koauposanue 1nBera. L{eroBsie monenu. Monens RGB. 'my6una koauposanus. [Tamutpa.

PactpoBoe u BekTOpHOE MpencTaBieHue Hu3o0paxeHui. Ilukcens. OueHka MH(POPMALMOHHOTO
00BbEMa rpaduuecKkux JaHHBIX Ul paCTPOBOTO H300paKEHUSI.

Konnposanue 3Byka. PazpsaHocTs 1 yacToTa 3anucu. KoanyecTBo KaHaIOB 3alUCH.

OneHka KOJMYECTBEHHBIX MapaMETPOB, CBSI3aHHBIX C MPEICTABICHUEM U XPAHEHHEM 3BYKOBBIX
Gaiinos.

NHpopManMOHHBIE TEXHOJIOTHH

TexcToBbIE JOKYMEHTBI

TexcToBbIe TOKYMEHTHI U MX CTPYKTYpHBIE 3JIEMEHTHI (CTpaHMLIa, ab3all, CTPOKa, CJI0BO, CUMBOIM).

TekcToBbIi TpoIiecCOp — UHCTPYMEHT CO3JIaHMsl, pelaKTUPOBaHUs U (pOpMaTHPOBAHUS TEKCTOB.
[IpaBmia Habopa tekcra. PemaktupoBanue Tekcra. CpoiictBa cumBoioB. llpudrt. Tunsl mpudron
(pyOnensle, ¢ 3aceuykamu, MoOHoOIIMpuUHHBIE). [lomyxupHoe M KypcuBHOe HauepraHue. CBoiicTBa
a03a1eB: rpaHullbl, ab3alHBIA OTCTYI, WHTEpBal, BblpaBHUBaHHE. [lapamerpsl cTpanuubl. CTHieBOE
¢dbopmatupoBaHue.

CrtpykrypupoBaHue HHGOpPMAIMU C MOMOIIbIO CIHUCKOB M Tabiul. MHOroypoBHEBbIE CIHCKH.
JloGaBienue TabauIl B TEKCTOBBIE JOKYMEHTHI.

BceraBka wu300paxeHHH B TEKCTOBBbIE JOKYMEHThl. (OOTekaHue M300paKEHUN TEKCTOM.
BxittoueHne B TEKCTOBBIN TOKYMEHT Auarpamm, Gopmyli, HyMepalnuu CTpaHuL], KOJOHTUTYJIOB, CCHUIOK
U APYTUX 3JIEMEHTOB.

[IpoBepka mnpaBonucanus. PaccraHoBka mnepeHocoB. ['omocoBoi BBOA TekcTta. OnTHYecKoe
pacnio3HaBaHue Tekcra. KommbroTepHbli mnepeBoxa. lMcnons3oBanue cepBucoB IMHTepHera s
00pabOTKHU TEKCTA.

Komnbrorepnasi rpadpuxa



3HaKOMCTBO ¢ TpaduueckumMu pegakropamu. PactpoBsie pucynku. Mcnonp3oBanue rpaduueckux
MIPUMHUTHBOB.

Omnepanyu pelrakTUPOBAaHHS TpapUUECKUX OOBEKTOB, B TOM 4Hcie HU(POBBIX (oTorpadwuii:
U3MEHEHUEe pa3Mepa, o0pe3ka, MOBOPOT, OTpaxkeHue, paboTa ¢ o0nacTaMu (BblAeJICHHE, KOIMPOBaHUE,
3aJIMBKa LIBETOM), KOPPEKIIMSI LIBETA, IPKOCTU U KOHTPACTHOCTH.

Bekropnas rpaduka. Co3naHue BEKTOPHBIX PUCYHKOB BCTPOSCHHBIMH CPEIICTBAMH TEKCTOBOTO
MpoILIeccopa WK APYTUX mporpamm (mpuiiokeHuit). Jlo0aBieHne BEKTOPHBIX PUCYHKOB B IOKYMEHTHI.

MyJbTHMeIUIHBIE TIPE3eHTALMU

[TogroroBka MynbTUMEAUHHBIX Tpe3eHTanuid. Cnain. [loOaBieHne Ha cmaiag TekcTa u
n300paxeHuii. Pabora ¢ HECKOJIBLKUMH CIIai1aMu.

JloGaBrieHHe Ha ciaii ayIMOBU3YyalbHbIX JaHHBIX. AHUMaIK. [ UIIepCChIIKH.

8 KVIACC

Teopernueckne 0CHOBbI HH()OPMATHKH

CucreMbl cUMCJIeHUS

Heno3unuonHuele M MO3UIIMOHHBIE cHUCTeMbl cuucieHus. Andasut. OcHoBanue. Pa3Bépnytas
dopma 3ammcu uucna. [lepeBog B JECATUUHYIO CHUCTEMY YHCEI, 3alMCAaHHBIX B JIPYIHMX CHCTEMax
CUHCIICHUS.

Pumckas cucrema CUHCIICHHS.

JIBonuHas cucrtema cumcienus. [lepeBoa nensix yucen B npenenax ot 0 go 1024 B nBonuHyro
cucteMy cuucienus. Bocbmepuunas cucrema cuucnenus. [lepeBos uncen u3 BOCbMEPUYHON CUCTEMBI B
JBOMYHYIO M JIECATHYHYIO cucTteMmbl U oOpaTtHo. lllectHaamarepuunas cucrema cuucieHus. [lepeBon
YUCeJ W3 MICCTHAAIATEPUYHON CUCTEMBbI B JBOMYHYIO, BOCBMEPUUHYIO M JIECATHYHYIO CHUCTEMBI U
oOpaTHoO.

ApudmeTrueckue ornepanuu B ABOUYHON CUCTEME CUUCIICHUSI.

9J1eMeHTBbI MaTeMaTHYeCKOi JJOruKH

Jlornueckue BhICKa3bIBaHMs. JIornueckre 3HaueHusl BhICKa3bIBAHUN. DIIEMEHTApHBIE U COCTaBHbBIC
BbICKa3bIBaHUs. Jlornueckue ormepanuu: «u» (KOHBIOHKIHUS, JIOTHYECKOE YMHOMKEHUE), «HIIN»
(IM3BIOHKIUS, JIOTHYECKOE CIIOKEHHUE), «He» (Jormdeckoe oTpuiianue). [Ipuoputer moruyeckux
onepanuii. OnpeneneHne WCTHHHOCTH COCTaBHOTO BBICKA3bIBAHUS, €CJIM HM3BECTHBI 3HAYCHUS
HMCTUHHOCTH BXOJSIIMX B HEro dSJEMEHTAapHBIX BbICKa3biBaHWM. Jlormueckue BbIpakeHus. [IpaBuia
3aMucy JOTHYeCKUX BeIpakeHuil. [locTtpoeHre TabauI] HCTUHHOCTH JTIOTHYECKUX BBIPAXKECHHIM.

Jlornueckue 31aeMeHThl. 3HAKOMCTBO C JIOTHYECKUMH OCHOBAaMHU KOMITbIOTEPA.

AJITOPUTMBI M IPOTPaMMHPOBAHHE

HcnosHUTEIN U AJITOPUTMbI. AJITOPUTMUYECKHE KOHCTPYKIIUH

[Tonsitue amroputma. VcnomHutenu anropuTMOB. AJITOPUTM KaK IUIaH  YIpaBICHUS
HCIIOJIHUTEIIEM.

CpoiictBa anroputma. CrocoObl 3amucu  anropuTMa (CIOBECHBIH, B BHIE OJOK-CXEMBI,
IporpaMma).

AnroputMuueckue KOHCTpyKIMH. KoOHCTpykums «cinenoBaHue». JIMHEWHBIM — alnropuTM.
OrpaHMueHHOCTh  JIMHEWHBIX  aJTOPUTMOB:  HEBO3MOXHOCTh  MPEAYCMOTPETh  3aBUCUMOCTH
IIOCIIEJOBATEIIbHOCTH BEIITOJHAECMbBIX JIEHUCTBUN OT HCXOMHBIX JaHHBIX.

KoHcTpykius «BeTBiIeHHE»: TOJHAsE W HemojHas (opmbl. BBITONTHEHHWE W HEBBIMOJHEHUE
yCIoBHS (ICTUHHOCTH | JIO)KHOCTB BBICKa3bIBaHUs). [IpocThie 1 cocTaBHBIC YCIOBHSL.



KoHcTpyKkins «OBTOpEHUS»: IMKJIBI C 3aJaHHBIM YHUCJIOM [OBTOPEHUH, C YCIOBUEM
BBITNIOJTHEHM S, C IEPEMEHHOM LIUKIIA.

PazpaGotrka s (opManbHOTO HMCHOMHUTENS aJrOpuUTMa, NPUBOAALIETO K TpedyeMomy
pe3ynbTaTy TMpU KOHKPETHBIX MCXOJIHBIX JaHHBIX. Pa3paboTka HECIOXKHBIX aJIrOPUTMOB C
MCIOJIb30BaHUEM LMKJIOB M BETBJICHUI JJIsl yIpaBieHUs (POpPMaNbHBIMU UCIOJHUTENSIMU, TAKUMHU KaK
Po6or, UYepenamka, UYepréxHuK. BelmonHeHWe anrOpuTMOB BPYYHYIO M Ha KOMIIBIOTEpE.
CuHTaKkcU4ecKue u JJIorndeckue omuoOku. OTKa3bl.

SI3bIK IpOrpaMMHupoOBaHMS

Azpik nporpammupoBanus (Python, C++, Ilackanp, Java, C#, llIkonpHBIA AJITOPUTMUYECKHUMA
S3bIK).

Cucrema nporpaMMHUpOBaHUs: PEIAKTOP TEKCTA IPOrpaMM, TPAHCIATOP, OTIAAUUK.

[lepemennas: tur, umsi, 3HaueHue. Llenpie, BemecTBeHHbIE U CHUMBOJIbHBIC TIEPEMEHHBIE.

Oneparop npucBanBanus. ApudMeTndeckue BhIpKEHUS U TOPSAOK UX BeluucieHusd. Onepanuu
C LIEJIBIMU YUCJIAMU: LIEJIOYUCIEHHOE JEJIEHUE, OCTAaTOK OT JICTIECHHUS.

BerBnenus. CoctaBHble yClOBUSl (3allUCh JIOTMYECKHUX BBIPAXEHUM Ha H3y4yaeMOM SI3bIKE
nporpaMMupoBanus). HaxoxaeHne MHUHMMymMa M MakCUMyma M3 JBYX, TpE€X U YETHIPEX YHCEI.
Pemennie kBapaTHOTO ypaBHEHHUS, UMEIOIIETO BEIIECTBEHHBIE KOPHH.

JuanoroBasi OTjajKa MpPOrpaMM: IIOLIATOBOE BBINOJIHEHHWE, NPOCMOTP 3HAYEHUHM BEJIUYMH,
OTJIa/I04YHbIN BBIBOJI, BBIOOpP TOYKU OCTAHOBA.

Hukn ¢ ycinoBuem. Anroput™ EBkinaa nis HaXokJIeHUS HAaMOOJbIIEro oOUIero AEIUTeNs ABYX
HATypaJIbHBIX uncen. Pa30ueHue 3amnvcu HaTypaibHOTO YKcia B MO3UIIMOHHOW CHCTEME C OCHOBaHHUEM,
MEHBIIUM WU paBHBIM 10, Ha OT/ENbHBIE TU(PHI.

[ukn ¢ nepeMeHHOH. AJNTOPUTMBI NMPOBEPKU JAEIMMOCTH OJHOIO LEJIOr0 4HUCia Ha JpYroe,
MIPOBEPKU HATYPaJIbHOTO YKCIa Ha IPOCTOTY.

OOpaboTka CUMBOJBHBIX JAaHHBIX. CHUMBOIIBHBIE (CTPOKOBBIE) MepeMmeHHble. [locuMBoIbHAS
oOpaboTka cTpok. Iloacuér yYacTOThl MOSABIEHUS CHMBOJA B CTpoke. BcTpoeHHble (QyHKUMM IS
00pabOTKHU CTPOK.

AHaJN3 AITOPUTMOB

OmnpeneneHne BO3MOXKHBIX PE3yJbTaTOB pabOTHl ajropuTMa MpH JAHHOM MHOXECTBE BXOJHBIX
JAHHBIX, OMPE/IEIIEHNE BO3MOKHBIX BXOJIHBIX JAHHBIX, IPUBOJSAIINX K JAHHOMY PE3yJIbTaTy.

9 KUIIACC

ugposas rpaMOTHOCTH

I'nodanbuasi cetb UHTEpHET M cTpaTeruu 6€30MacHOro nNoBeaeHust B Heil

I'moGanenass cerb HMurepner. IP-agpeca y3moB. CereBoe XpaHeHHE JaHHBIX. MeTObl
MH/IMBUYyaJIbHOTO U KOJIJIEKTUBHOTO pa3MelleHus: HoBoil nudopmaruu B UnTepHete. bonbIine nanHble
(MHTEepHET-aHHbIE, B YaCTHOCTHU JJaHHbIE COLUATIbHBIX CETEH).

[Tonste 00 uH@OpMaAMOHHOW O€30MacHOCTU. YTpo3bl MH(OPMALMOHHONW 0€30MacHOCTU IMpHU
pabote B ri100anbHOI ceTH U MeTojbl npoTuBojeiicTBug uM. IIpaBuna Ge3omnacHol ayTeHTH(UKALUU.
3ammra suyHOM wuHpopmauuu B HWHTepHere. besomacHble crparerun mnoBeaeHuss B HHTepHere.
[IpenynpexaeHue BOBIEYEHUS B JECTPYKTUBHbIE M KPUMHMHAJIbHbBIE (DOPMBI CETEBOW AKTUBHOCTH
(xubepOyMHT, GUIIUHT U ApyTUe GOPMBI).

Pabora B uH(OpMaLIMOHHOM IPOCTPAHCTBE

Bunsl nesrensHocT B IHTEpHETE, HHTEPHET-CEPBUCH: KOMMYHUKAIIMOHHBIE CEPBUCHI (ITOYTOBAs
ciyx0a, BUJIEO-KOH(EPEHII-CBsI3b U JIPYTHe), CIpaBOYHBIE CIYKOBI (KapThl, pacUCaHUs U JpyTue),



MTOMCKOBBIE CITY>KOBI, CITY>kObI OOHOBJICHHSI TTPOTPAMMHOTO OOecTieueHUust U Apyrue ciryx 0bl. CepBHUCHI
rocyqapcTBeHHbIX ycuyr. OOnayHple XpaHWiauma AaHHbIX. CpeicTBa COBMECTHOW pa3paboTKu
JTOKyMeHTOB (oHMNaitH-o¢uckr). [IporpaMmMHoe obecriedeHne Kak BeO-CepBUC: OHJIAWHOBBIC TEKCTOBBIE U
rpaduyeckue peJaKTophl, Cpeibl pa3paboTKy IPOrpamMm.

Teopernyeckue 0CHOBbI HHPOPMATHKH

MoaeaupoBaHue KaKk MeTO/ MO3HAHUS

Mogens. 3amgaum, pemaeMmble C TOMOIIBIO MoAenupoBanusa. Kiaccupukanum Moaemei.
Martepuanbible (HaTypHbIE) U HH(POpPMAIMOHHBIE MoJenHu. HempepbiBHbIE U TUCKPETHBIE MOJEIH.
Wmuranmonnsie Mmoaenu. Mrposeie mogenu. OnieHKa aJeKBaTHOCTU MOJIENH MOJAETUPYEMOMY OOBEKTY
U IIETISIM MO/ICTTMPOBAHUS.

Tabnumanbie mogenu. Tabnwia kak MpeaCcTaBIeHUE OTHOIICHUS.

basbl gannbix. OTO0Op B Ta0IMIIE CTPOK, YIOBIETBOPSIONINX 3aJaHHOMY YCJIOBHIO.

I'pad. Bepmmna, pebpo, myrb. OpueHTUPOBaHHBIC W HEOPUEHTHPOBaHHbIE Tpadsbl. [[nuHa (Bec)
pebpa. BecoBas matpuma rpada. JnmuHa mytu Mexay BepmmHaMmu rpada. [lonck onTuManbHOTO MyTH B
rpade. HauvanpHas BepmmHa (MCTOYHMK) M KOHEYHAs BepIIMHA (CTOK) B OPHEHTHPOBAHHOM Tpade.
Brruncnenye konu4ecTBa MyTeld B HAIIPaBIEHHOM allMKIMYecKoM rpade.

HepeBo. Kopensn, Bepmuna (y3en), nuct, pedpo (ayra) aepeBa. Bricota nepea. Ilomnepeso.
[Tpumeps! ucnionp3oBanus AepeBbeB. [lepedop BapuaHTOB C MOMOMIBIO JIEpeBa.

[lonaTne MaTeMaTH4eCcKOl Monenu. 3ajayd, pelmaeMble C TIOMOIIBI0 MaTeMaTU4eCKOro
(KOMIBbIOTEpHOTO) MojaenupoBaHus. OTauuMe MaTeMaTUYECKOM MOJAENU OT HATYpHOH MOAENu u OT
CIIOBECHOTO (JIUTEPATypPHOI0) ONMUCAHUSI O0BEKTA.

Otanbl KOMIBIOTEPHOTO MOJEIMPOBAHUS: IMOCTAaHOBKA 3aJ[aud, IOCTPOCHHE MaTeMaTU4eCKOMH
MOJIENIA, TIPOTpaMMHasi peaju3alisi, TECTUPOBAaHHE, IPOBEICHHE KOMIIBIOTEPHOTO JKCIIEPHMEHTA,
aHaJlu3 ero pe3yabTaToB, YTOYHEHHE MOJIETIH.

AJITOPUTMBI U IPOrPAaMMHPOBAHHE

Pa3pa6oTka aJropuTMoB U NPOrpamMm

Pazbuenne 3amaun Ha moxazamayn. CocTaBlieHHE alTOPUTMOB M MPOTPAaMM C HCIIOJIE30BAaHHEM
BETBIICHUH, IIMKJIOB W BCIOMOTATEIbHBIX AJITOPUTMOB MJIsl YIpaBICHHs] HCIOIHHUTETIeM PoOoT umm
JIPYTUMHU UCTIONTHUTENAMHU, TAaKUMU Kak Yepenaiika, YepTEKHUK U IPYTUMHU.

Tabnuunble BennuuHbl (MaccuBbl). OnHOMEpHBIE MaccuBbl. COCTaBI€HHE U OTJIAJKa MPOrPaMM,
peaTn3yoIMX THIIOBBIE AITOPUTMBI 00Pa0OTKHM OJHOMEPHBIX YHCIOBBIX MAcCHBOB, Ha OJHOM W3
A3bIKOB NporpammupoBanus (Python, C++, [lackans, Java, C#, lllkonbHbI ANTOpUTMUYECKUN SI3BIK):
3all0JIHEHUE YMCJIOBOIO MacCHBa CIyYalHBIMM YMCIAMH, B COOTBETCTBHU C (HOPMYJIONH WU IYyTEM
BBOJ/Ia YHCEN, HAaXOXICHHE CYMMBI JJIEMEHTOB MAacCCHBA, JIMHEHHBIA TOUCK 33JaHHOTO 3HAYCHUS B
MaccHBe, IOJCYET DJIEMEHTOB MAacCHBa, YIOBJICTBOPSIONIMX 3aaHHOMY YCIOBHIO, HaXOXXICHHE
MUHUMAIBHOTO (MaKCUMAIILHOTO) 3JIeMeHTa MaccuBa. COpTHPOBKA MacCHBa.

OOpaboTka MOTOKAa JAHHBIX: BBIYMCIEHHE KOJIMYECTBA, CYMMBI, CpPEIHEro apupMeTHYecKoro,
MUHHMAaJIBHOTO W MaKCHMAJIBHOTO 3HAYEHHUS 3JIEMEHTOB MOCIEIOBATEIBHOCTH, YAOBICTBOPSIONINX
3aJJaHHOMY YCJIOBHIO.

Yupasienue

VYnpasnenue. Curnan. O6paTtHas cBs3b. [lonyueHue curHaioB oT HUGPOBBIX JATYUKOB (KacaHMs,
paccTosiHUs, CBETa, 3ByKa W Jpyroro). [lpumepsl HCIONB30BaHHS IPHHIWIA OOpaTHOH CBSI3M B
CHCTEMaxX YIPABJICHUS TEXHUYCCKHMH YCTPOWCTBAMH C TIOMOIIBIO JaTYMKOB, B TOM 4HCJIE B
POOOTOTEXHHUKE.



[Ipumepsl pOOOTU3MPOBAHHBIX CHCTEM (CHCTEMa YIpPAaBIEHUS JBUKEHHUEM B TPAHCHOPTHOU
cHCTEeMe, CBapouyHas JMHHUS aBTO3aBOJAA, AaBTOMATH3MPOBAHHOE YIPABICHHE OTOIJICHHEM JIOMa,
aBTOHOMHAs CCTEMA yIPABJICHUS TPAHCIIOPTHBIM CPEJCTBOM U APYTUE CUCTEMBI).

HNudopMannoHHbIe TEXHOJIOTHH

DJIeKTPOHHBbIE TA0JUIIbI

[TonsiTe 00 SNEKTPOHHBIX TabMuIaX. TUNBl JaHHBIX B sYEHKAX JIIEKTPOHHON TaOIHIIBL.
PenaktupoBanue u QopmatupoBanue Tadnaun. BceTpoeHHble (QYHKIMHM s TOMCKA MaKCHUMyMa,
MUHUMYyMa, CyMMBI U cpenHero apudmernyeckoro. COpTHPOBKA AAHHBIX B BbIIEJICHHOM JMAaIa3oHE.
[Toctpoenue nuarpamm (ructorpamma, Kpyromas IuarpamMma, TodedyHas auarpamma). BeiGop Tuma
JHarpaMMBbl.

[IpeoOpazoBanue ¢opmyn npu KomupoBaHuu. OTHOCUTENbHAs, aOCONIOTHAsS W CMEIIaHHAs
ajzpecarusi.

VYcnoBHBIE BBIYUCICHHUS B AJIEKTPOHHBIX Tabmunax. CymMMHpoBaHHE U TOJACYET 3HAYCHMUIA,
OTBEYAIOIIMX 3aJaHHOMY ycioBuioo. OOpaboTka Oonpmmx HaOOpOB  JMaHHBIX. YucieHHOE
MOJIETTUPOBAaHUE B 3JIEKTPOHHBIX TAOIUIAX.

NudopMannoHHbIe TEXHOJIOTMH B COBPEMEHHOM 001IeCTBE

Ponb nHpOpMALIMOHHBIX TEXHOJIOTUH B Pa3BUTHUU SKOHOMHUKHU MUPA, CTPaHbl, peruoHa. OTKPBIThIE
o0pa3zoBaTenbHBIC PECYPCHI.

[Ipodeccun, cBs3anHble ¢ HHGOPMATHKOW W HMH(OPMAIIMOHHBIMH TEXHOJIOTHUSIMH: BeO-AM3aiiHep,
MIPOrPaMMHUCT, Pa3padOTYMK MOOUIIBHBIX MPUTIOKEHUH, TECTUPOBIIUK, APXUTEKTOpP MPOTrPAMMHOIO
o0ecrnieueHus, CIeHAIUCT 110 aHAIM3Y JNaHHBIX, CACTEMHBIN aIMUHUCTPATOP.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHS HIPOI'PAMMBI 11O
NHPOPMATHUKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

W3yuenne wuHGOpPMATHKM Ha YpPOBHE OCHOBHOTO 0Omero oOpa3oBaHMs HAmpaBlIEHO Ha
TOCTIDKEHHE O0YUYaIOIIMMUCS JTUYHOCTHBIX, METAPEAMETHBIX U MPEAMETHBIX Pe3yIbTaTOB OCBOCHUS
cojiep>KaHusl y4eOHOro mpeaMera.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE PEe3yJbTaThl UMEIOT HAIIPaBJICHHOCTh HA PEIICHUE 331a4 BOCIIUTAHUS, Pa3BUTHUS U
COIIMANIN3ALUHN 00YJaIOIINXCS CPEICTBAMH YU€OHOTO MpeIMeTa.

B pesynprare un3zydeHuss MHQOPMATUKHM Ha YPOBHE OCHOBHOro oO0Iiero oOpa3oBaHUs Yy
oOyyarorerocst 0yyT cOpMHPOBAHBI CIEIYIOLIUE TMUHOCTHBIE PE3yJIbTaThl B YACTHU:

1) naTpHOTHYECKOr0 BOCIIUTAHUS:

LIEHHOCTHOE OTHOILLEHUE K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHUYECKOMY U Hay4YHOMY
HaclleInl0, MOHMMAHUE 3HA4YeHHUs HH(POPMATHUKU KaK HAyKd B JKU3HU COBPEMEHHOro OOIIEeCTBa,
BJIaJIEHHE JIOCTOBEpHOM HMH(OpMaIueil 0 mepeloBbIX MHPOBBIX M OTEUYECTBEHHBIX JTOCTHIKEHUSAX B
obmacti HHGOPMATHKHN U MHPOPMALMOHHBIX TEXHOJIOTHIA, 3aMHTEPECOBAaHHOCTD B HAYYHBIX 3HAHUSX O
1 poBOIi TpaHCPOPMALIUK COBPEMEHHOTO OOIIIECTBA;

2) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMA:

OpMEHTAllMs] Ha MOpaJbHble IIEHHOCTH M HOPMBI B CHUTYalUsIX HPaBCTBEHHOI'O BBIOOpA,
TFOTOBHOCTb OLIEHUBATh CBOE MOBEJCHUE U MTOCTYIIKH, a TAK)KE [MOBEACHNUE U TIOCTYIKH JIPYTUX JIOJEH ¢
MO3ULMU HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS IMOCIEACTBUN MOCTYNKOB, aKTUBHOE
HENpUATHE aCOLUANIbHBIX ITOCTYIKOB, B TOM uucie B MIHTepHeTe;

3) rpaskIaHCKOT0 BOCTIUTAHUSA:

IIPEJICTABJICHUE O COLMAJIbHBIX HOpMax U IMpaBWIaX MEXKJIMYHOCTHBIX OTHOILIEHUH B
KOJIJICKTHBE, B TOM YHCIIE B COIMAJIBHBIX COOOIIECTBAaX, COOMIOIEHUE MpaBUiI O€30IaCHOCTH, B TOM
Ylclie HaBBIKOB 0€30MacHOrO TOBEJEHUS B MHTEPHET-CPEle, TOTOBHOCTh K pa3HOOOpa3HOM
COBMECTHOH JI€ATENIbHOCTU IPU BBIMOJIHEHUH Y4eOHBIX, MO3HABATEIbHBIX 33]a4, CO3JIaHUH Y4EeOHBIX
IIPOEKTOB, CTPEMJICHHME K B3aMMOIOHMMAHUIO M B3aMMOIIOMOIIM B TIIpoliecce ATOH YydeOHOM
JeSITEIbHOCTH, TOTOBHOCTh OIIEHMBAaTh CBOE IMOBEJECHHWE W MOCTYNKU CBOMX TOBApUIIECH C MO3ULUU
HPAaBCTBEHHBIX U MTPABOBBIX HOPM C YYETOM OCO3HAHMUSI MTOCIIEJCTBUI MOCTYIIKOB;

4) neHHOCTEeH HAYYHOI0 NO3HAHMA:

c(OPMHPOBAHHOCTh MUPOBO33PEHUYECKUX MpEeACTaBICHUN 00 MHPpOpMaLuK, HHHOPMAILIMOHHBIX
npoueccax U MH(OPMALMOHHBIX TEXHOJOTHUSAX, COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayK ¥ OOLIECTBEHHOM MpPaKTHUKU U COCTABISAIOIIMX Oa30BYI0 OCHOBY JUIsl IOHMMaHUS CYLIHOCTU
Hay4YHOI KapTHUHBI MUPa;

UHTepeC K OOY4YEeHHI0O M TMO3HAHMIO, JHOO03HATEIBHOCTh, TOTOBHOCTb M CIIOCOOHOCTH K
caMo00pa30BaHUI0, 0CO3HAHHOMY BHIOOpPY HANPABICHHOCTH U YPOBHS 00y4eHUs B JallbHEHIIIEM;

OBJIaJICHE OCHOBHBIMHM HaBBIKAMHM HCCIIEJIOBATEILCKOM JESATENIbHOCTH, YCTaHOBKa Ha
OCMBICJICHHE OIbITa, HAOIIOJCHUN, OCTYIKOB U CTPEMJICHHE COBEPIIEHCTBOBATH MYTH JOCTHXKEHUS
WH/IMBUYAIbHOTO U KOJIJIEKTUBHOTO 0J1arornoryyus;

c(OpMUPOBAHHOCTh MH(DPOPMALIMOHHOW KYJIBTYPHI, B TOM YHCJIE HAaBBIKOB CaMOCTOSTEIbHON
paboTel ¢ y4yeOHBIMH TEKCTaMH, CIPAaBOYHON JIUTEpaTypoil, pa3HOOOpa3HbIMH CpEICTBAMU
MH(POPMALIMOHHBIX TEXHOJIOTHH, a TaKkXKe YMEHHUS CaMOCTOSTEIbHO ONPENENATh LEIH CBOETro
o0y4yeHMs, CTaBUTh M (opMynupoBaTh Ui ceOs HOBble 3aJaud B y4u€Oe M IO3HABATEIbHOM
NesITeNIbHOCTH, Pa3BUBATh MOTHUBBI M HHTEPECHI CBOEH MM03HABATENbHOMN AESITEIbHOCTH;

5) dopMupoBaHus KYJbTYpPbI 310POBbS:



OCO3HAHME IICHHOCTH >KU3HHU, OTBETCTBEHHOE OTHOIIECHHE K CBOEMY 3JI0POBBIO, YCTAaHOBKA Ha
3I0pOBBI 00pa3 *KU3HU, B TOM YHCIIE U 32 CUET OCBOCHUS M COONIOACHUS TpeOoBaHMU Oe3omacHOU
IKCILTyaTaIluu CPEACTB HH(POPMAIIMOHHBIX 1 KOMMYHHUKAITMOHHBIX TEXHOJIOTHIA,

6) Tpy10BOr0 BOCIMTAHMSA:

WHTEpEC K TNPAKTUYECKOMY HM3YYCHHIO Tpodeccuii u Tpyaa B cdepax NpodecCHOHATBHOM
NEeSTeIbHOCTH, CBS3aHHBIX ¢ HWH()OPMATUKON, MPOTpaMMHUpPOBAHUEM H HH(DOPMAIMOHHBIMU
TEXHOJIOTUSIMU, OCHOBAHHBIMH Ha JOCTH)KCHHSX HAyKd HWH(POPMATUKA U HAYIHO-TEXHHUYECKOTO
nporpecca;

OCO3HAHHBII BBIOOP M TIOCTPOCHUE WHAMBHUIYAIBHON TPaeKTOPUH OOpa30BaHHS M YKU3HEHHBIX
TUTAHOB € YYETOM JIMYHBIX U OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEI;

7) 3K0I0THYECKOr0 BOCTIMTAHUSA:

OCO3HAHHME TJIO0ATLHOIO XapaKTepa SKOJIOTHYECKUX MPOOJieM M MyTed WX PEUICHHS, B TOM
qHcIe ¢ y4ETOM BO3MOXKHOCTEH HH()OPMAITMOHHBIX 1 KOMMYHHKAIIHOHHBIX TEXHOJIOTHIA,

8) amanTanum oGyyaromerocss K U3MEHSAIOIMMCS YCJOBUSIM COIUAJLHOH W MPHPOTHOM
cpeabl:

OCBOCHHE  OOYYarOIMMHUCS  COIMAJBLHOTO  OIBITa, OCHOBHBIX  COLMAJBHBIX  POJICH,
COOTBETCTBYIOIIMX BEAYIICH ACATEIBHOCTH BO3PacTa, HOPM M IPABHII OOIIECTBEHHOTO MOBEICHHS,
(dhopM CONMATBLHOW KU3HM B TPyNIaX U COOOIIECTBAX, B TOM YHCIE CYIISCTBYIOMUX B BUPTYAIHHOM
MIPOCTPAHCTBE.

METAINIPEJMETHBIE PE3YJIbTATBI

MertanpeameTHble pe3yabTaTbl OCBOCHUS IPOrpaMMbl 0 MHPOPMATHKE OTPAXKAIOT OBJIAZICHUE
YHUBEPCAJTbHBIMH ~ Y4€OHBIMH  JEHCTBHSIMH  —  IIO3HABATEIbHBIMH,  KOMMYHUKATHBHBIMH,
PeryasTUBHBIMU.

IMo3naBaTebHBIE YHHBeEPCAJbHbIE YUeOHbIE AeiCTBUS

ba3oBble Jornyeckne aeMcTBUSA:

YMEHHME OINpeAeNsATh TMOHATHS, CO3[aBaTh  OO0OOIIeHMs, yCTaHABIMBATh  aHAJOTHH,
KJIacCCU(PUIIUPOBATh, CAMOCTOSITENIbHO BHIOMpATh OCHOBAaHUS W KPHUTEPUU i KiIaccUUKaINH,
YCTaHABJIMBATh NPUYMHHO-CJIEACTBEHHBIE CBSI3U, CTPOUTH JIOTUYECKUE PACCYKICHUSA, JeaTh
YMO3aKJIIOUCHHS (MHIYKTHUBHBIC, IETyKTUBHBIE U TI0 aHAJIOTUH) U BBIBOJIBL;

YMEHHE CO3/1aBaTh, MPUMEHITh U MPEOOPA30BBIBATH 3HAKA M CHUMBOIIBI, MOJEIU M CXEMBI IS
pelieHrs yueOHbIX U M03HABATENbHBIX 33/1a4;

CaMOCTOSATENIbHO BBIOMpATh CHOCOO pemnieHus: y4eOHOM 3amaud (CpaBHHUBATh HECKOJIBKO
BApUAHTOB pEIICHUs, BHIOMPATh HAWMOOJEe MOAXOMSIIIMM C Yy4ETOM CaMOCTOATEIBHO BBIJCICHHBIX
KPUTEPUEB).

ba3oBble uccienoBareabCKue JeiicTBUSA:

dbopMynupoBaTh BOMPOCH], (UKCUPYIOIMIUE pa3pblB MEXKIY peaTbHbBIM H IKEJIaTeIbHBIM
COCTOSIHHEM CHUTYaIlld, 00bEKTa, 1 CAMOCTOSTEIFHO YCTaHABINBATh HCKOMOE H JIAHHOE;

OLICHUBATh HA TPUMEHUMOCTh U JOCTOBEPHOCTH WH(MOPMAIHUIO, TOIYyYEHHYID B XOJe
HUCCJICIOBaHUS;

MIPOTHO3UPOBATH BO3MOYKHOE JTAJIbHEHINIEe Pa3BUTHE MPOIECCOB, COOBITHI M UX TOCIIEICTBUS B
AQHAJIOTUYHBIX WJIM CXOJHBIX CHUTYyaIUsX, a TaK)K€ BBIJIBUTATh MPEATOJNOKEHHUS 00 WX Pa3BUTHH B
HOBBIX YCJIIOBHUSIX U KOHTEKCTaX.

Pabora ¢ undopmanmeii:

BBISIBIIATH ePUITUT HHGOPMAIINH, TAHHBIX, HEOOXOAMMBIX ISl pEIISHUs TOCTaBICHHOW 3aa4H;



NPUMEHATH Pa3IMYHBIC METOJbI, HHCTPYMEHTHI M 3alIPOCHI IPU MOKUCKE U 0TOOpe MH(pOpMaun
WIN JAHHBIX U3 UCTOYHHUKOB C YYETOM IMPEJIOKEHHOM yueOHOM 3a1auu 1 3aJaHHBIX KPUTEPHEB;

BBIOMPATH, AHATM3UPOBATH, CHCTEMATU3UPOBATH M HHTEPIIPETUPOBATH HH(POPMAIIMIO PA3TMYHBIX
BUJIOB U ()OPM IPE/ICTABICHNUS;

CaMOCTOSITENIbHO ~ BBIOMpAaTh ONTHUMAJbHYIO (opMy mpeAcTaBieHHs WHPOpPMAIMH U
WLTIOCTPUPOBATh pEIlacMble 337a4l HECIOKHBIMH CXEMaMH, JuarpaMMaMu, MHOH Trpadukoil ¥ ux
KOMOHMHALIMSIMU,

OLICHMBATh HAA&KHOCTh HMH(POpPMAIMU [0 KPHUTEPUSAM, TPEIUIOKEHHBIM YYHUTENeM WU
copMyIMPOBAHHBIM CAMOCTOSITEIIBHO;

3¢ GEKTUBHO 3aIOMUHATh U CHCTEMAaTU3UPOBATH HH(OPMAIHIO.

KoMMyHMKaTHBHBbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUS

O01menue:

COMOCTAaBIIATh CBOU CYXKJEHUS C CYKIEHUSMH JPYTUX YYaCTHUKOB AHaliora, 0OHapyXUBaTh
pa3IM4MUe U CXOJICTBO MO3ULIHIA;

MyOJIMYHO TMPEACTaBIATh PE3YyIbTAaThl BBIMOJHEHHOTO OMNBITA (PKCIEPUMEHTA, UCCIIEIOBAHMUS,
MIPOCKTA);

CaMOCTOSITENILHO ~ BBIOMpaTh (OpMaT BBICTYIUICHHS C Y4ETOM 3ajqad  Mpe3eHTAlNH U
OCOOCHHOCTEH ayJAWTOPHH M B COOTBETCTBHHM C HHM COCTABJISITh YCTHBIC W NMHUCHMEHHBIC TEKCTHI C
HCII0JIb30BAaHUEM WILTOCTPATUBHBIX MATEPUAJIOB.

CoBMecTHas1 1eAITeIbHOCTD (COTPYIHUYECTBO):

MMOHMMAaTh W MCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW W HMHAMBUAYAJIbHON pabOTHl TpH
pelIeHNN KOHKPETHOH TPOOJIEMBI, B TOM YHCIIE TIPHU CO3IaHIH WH()OPMAIIMOHHOTO MTPOIYKTa;

MPUHUMATh IIeJlb COBMECTHOW HMH(POPMAIIMOHHON JesITenbHOCTH 1O cOopy, o0paboTke,
nepenave, ¢gopmanuzanui UHGOPMAIUU, KOJIEKTUBHO CTPOUTH JEHCTBUS MO €€ JOCTHXKEHHUIO:
pacrnpenensaTh pojid, JOrOBapUBAThCs, 00CYKIATh MIPOLIECC U PE3YNIHTAT COBMECTHOU PaOOTHI;

BBITIOJIHATH CBOIO 4acTh pabOThI ¢ HH(OpMaImen uim HHPOPMAIIMOHHBIM MTPOIYKTOM, JTOCTHUTas
KaueCTBEHHOI'0 pe3yibTaTa MO CBOEMY HAIIPaBIECHUIO U KOOPJIWHUPYS CBOM JEHUCTBUS C IPYTrUMU
YJIEHAMH KOMaH/bI;

OIICHMBATh KAa4eCTBO CBOETO BKJIaJa B OOMMKA HMH(POPMAIMOHHBIN MPOIYKT IO KPUTEPHUSIM,
CaMOCTOATENHEHO CHOPMYITUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUS,

CPaBHUBATH PE3YJIbTATHI C UCXOJIHOM 3a7auell M BKJIaJ Ka)KJI0ro YieHa KOMaH]Ibl B JOCTUKEHUE
PE3YNbTATOB, pa3eNsTh cpepy OTBETCTBEHHOCTH U MPOSBISATH TOTOBHOCTh K MPEAOCTABICHUIO OTYETA
repes rpymnion.

PeryisiTuBHbIE YHHBepPCAJIbHbIE yUeOHbIe IeiicTBUS

Camoopranmusanus:

BBISIBJISITH B )KU3HEHHBIX U YYEOHBIX CUTYalUAX NpoOIeMbl, TpeOyIolue penieHus;

OPHUCHTHPOBATLECA B PA3JIMYHBIX IIOAXO0AAaX K MPHUHATHIO peIHeHI/Iﬁ (I/IH)II/IBI/I}IyaJ'II)HOG IIPUHATHC
pelIeHnH, IPUHSATHE PEIICHUH B TPYTIIE);

CaMOCTOSITENIFHO COCTABJISITh allTOPUTM PEIICHUs 3ajadyd (MM €ro 4acTh), BHIOMpaTh crocod
penreHrss y4eOHOW 3a7aud ¢ y4E€TOM HMEIONIMXCS PECYypcOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBATH MPEIJIaraeMbl€ BAPUAHTHI PEIICHUH;

COCTaBATh IUIAH JEHCTBUI (IJIaH peaau3alid HAaMEUYEHHOTO AallfOpUTMa  PEIIeHHS),
KOPPEKTUPOBATh MPEUIOKECHHBIH alrOpUTM C Y4E€TOM TMOJYUEHHUs HOBBIX 3HAHUA 00 H3ydaemMoM
00BEKTE;



JienaTh BBIOOP B YCIOBMSAX HPOTHBOPEUMBONW HMHMOpManmuu M OpaTh OTBETCTBEHHOCTh 3a
pelieHue.

CamokoHTpoOJIb (pediexcusi):

BJIAJIETh CIIOCOOAMU CAaMOKOHTPOJISI, CAMOMOTHUBALIMH U peIIeKCUH;

JlaBaTh OLIEHKY CUTYallMH U IIPEIararh miaH e€ U3MEHEHNUS;

YUUTHIBATh KOHTEKCT M TMPENBUICTH TPYAHOCTH, KOTOPHIE MOTYT BO3HHMKHYTH IPH DPELICHUU
yueOHOM 3a/1a41, aIlanTHPOBATh PEIICHUE K MEHSIOUIUMCS 00CTOSATEIILCTBAM;

OOBSICHATh  NPUYMHBI  JOCTMO)KEHUS  (HEAOCTHXKEHMS) Ppe3yJbTaToB  MH(POPMALMOHHOM
NeSTeNbHOCTH, JlaBaTh OLEHKY HpPUOOPETEHHOMY OMNbBITY, YMEThb HAaXOAWUTh IIO3UTHUBHOE B
MPOU3OLIEAIICH CUTYALNH;

BHOCHUTh KOPPEKTHBBI B JESATEIHHOCTh HAa OCHOBE HOBBIX OOCTOSITEIBCTB, W3MEHUBIIMXCS
CUTYyallUii, YCTAHOBJIEHHBIX OIINOOK, BO3HUKILUX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3YyJIbTaTa €U U YCIOBUSM.

IMOLUMOHATbHBI HHTEJIEKT:

CTaBUTH Ce0sl HA MECTO JIPYTOro YeIOBEKa, TIOHMMATh MOTUBBI U HAMEPEHUS IPYTOro.

IIpunsiTue cedst U APyrux:

0CO3HaBaTh HEBO3MOXHOCTh KOHTPOJIMPOBATh BCE BOKPYT JaKe B YCIOBUSAX OTKPHITOIO 10CTYIIA
K JTF0OBIM 00BEMaM UHPOPMALIUH.

INPEAMETHBIE PE3YJIbTATbBI

K koHIy o0y4enus B 7 kjacce y oOydaromerocsi 0yayt chopMUPOBAHEI CIEAYIONTUE YMCHUS:

MOSICHATh Ha TpPUMEpax CMBICT TOHATHH <«WHPOpPMaus», «MHPOPMAIMOHHBIN MPOIECC),
«00paboTka nHpopMaLUNY, «XpaHEHHE HHPOPMALIUNY, «TIepeaada HHGopMaum»;

KOAMPOBaTh M JIEKOAMPOBATH COOOIIEHHMS MO 3aJaHHBIM IpaBUJIaM, JEMOHCTPUPOBAThH
MOHWMaHWE OCHOBHBIX NPWHIUIIOB KOAMPOBAHUS WH(POPMALUHU PA3TUYHOW MPHPOIBI (TEKCTOBOM,
rpaduyeckoit, ayno);

CpaBHUBAaTh [UIMHBI COOOLIEHHMH, 3alMCaHHBIX B PAa3IUYHBIX al(paBUTaX, OMNEPUPOBATH
eIMHUIIAMU U3MEPEHUs] UH()OPMAIIMOHHOTO 00bEMA M CKOPOCTH Nepeiadn JaHHbIX;

OLIEHUBATh ¥ CPaBHUBATh pa3Mepbl TEKCTOBBIX, TpapUUecKuX, 3BYKOBBIX (ailjioB
BH1€0(haITOB;

IPUBOAUTH MpPHUMEPHl COBPEMEHHBIX YCTPOMCTB XpaHEHUs U Mepefayd HHGopMaluy,
CpaBHUBAThb UX KOJMUYECTBEHHBIE XapaKTEPUCTUKH;

BBIJICJIATh OCHOBHBIE JTAllbl B UCTOPUM M TOHWMATh TEHJICHIIMH DPAa3BHTHS KOMITBIOTEPOB H
MPOTPAMMHOT0 00ECTICUCHHS;

MOJIy4aTh W MCIIOJIb30BaTh MH(GOPMAIMIO O XapaKTEPUCTHKaX MEPCOHAIBHOTO KOMIIBIOTEpA M
€ro OCHOBHBIX 3J€MeHTax (Ipolieccop, OolepaTuBHAs MaMsTh, JTOJITOBPEMEHHasl MaMATh, YCTPOHCTBa
BBO/Ia-BbIBO/IA);

COOTHOCHTB XapaKTEPUCTUKH KOMITBIOTEPA C 3a/1a4aMH, PEIIAeMbIMHU C €T0 TTIOMOIIBIO;

OpPHEHTUPOBATHCS B MEPapXHUECKON CTPYKType (ailsioBoil cucTeMbl (3alUCHIBAaTh MOJTHOE HMS
¢aitna (karamora), myTb K ¢aiuly (kKaTajory) Mo HMEIIIEMYCs ONMUCaHMUIO (DAaHIOBOWM CTPYKTYpBI
HEKOTOPOro UH(POPMALIMOHHOTO HOCUTEIS);

pabotatb ¢ (aiIoBOM CHCTEMOW TMEPCOHAIBHOTO KOMITBIOTEPA C  HCIOJIb30BAHHEM
rpaduueckoro uHTep(eiica, a UMEHHO: cO3[aBaTh, KOMHPOBATh, MEepeMellaTh, NePEeUMEHOBBIBATS,
YIQIATh U apXUBUPOBATh (aldiIbl M KaTalIoOIH, UCIIOIb30BaTh AaHTUBUPYCHYIO IIPOrpaMMy;



MPEACTABIATh  pE3yJAbTaTbl  CBOEM  JEATEIbHOCTH B BHJE  CTPYKTYPHUPOBAHHBIX
WJUTIOCTPUPOBAHHBIX TOKYMEHTOB, MYJIbTUMEIUUHBIX ITPE3ECHTALINI;

uckath MHPopManuio B MHTEpHETEe (B TOM 4YHMCIIE, MO KIIOYEBBIM CJIOBaM, MO M300pa)XEHUIO),
KPUTHYECKH OTHOCHUTbCA K HailleHHOM WH(OpMalHK, OCO3HaBas ONACHOCTb HJsl JIMYHOCTU U
o0miecTBa pacrnpocTpaHeHHs] BPEIOHOCHONM HHGOpPMALKUKU, B TOM YHCIE SKCTPEMHCTCKOIO U
TEPPOPUCTUYECKOTO XapAKTEPA;

MIOHUMATh CTPYKTYPY aJIpecoB BeO-pPecypcoB;

HCII0JIb30BaTh COBPEMEHHBIE CEPBUCHI MHTEPHET-KOMMYHUKALIHIA;

coOmoaaTh TpeboBaHus 0e30MacHON IKCIUTyaTallud TEXHUYECKUX CPelICTB UH(POPMAIIMOHHBIX U
KOMMYHHUKAIIHOHHBIX TEXHOJIOTHH, COONI0NAaTh CETeBOM 3THUKET, 0a30BbIe HOPMbI MH()OPMAIIMOHHON
STHKH M TpaBa mpu padoTe C MPHIOKEHUSMH Ha JIIOOBIX YyCTpoiicTBax M B MHTepHeTe, BHIOMpAThH
0e30MacHble CTPaTEeruy MOBEICHUS B CETH;

MPUMEHITh METOJbl MPO(PUIAKTUKH HETaTUBHOIO BIHUSHUS CPEACTB HMH(DOPMALMOHHBIX U
KOMMYHHUKAIMOHHBIX TEXHOJIOTUI Ha 310POBbE M0JIb30BATEIIS.

K koH1y o6yuenus B 8 ki1acce y oOyuatorierocst 0ynyt copMUpPOBaHbI CIEIYIOIUE YMEHUS:

MOSICHATh HAa NPUMEPAX PA3IMYUSA MEXKAY MO3ULMOHHBIMM M HENO3ULIMOHHBIMU CHUCTEMaMHU
CUMCIICHHS,;

3anMchiBaTh U cpaBHUBATH Lenble yucaa oT 0 1o 1024 B pa3inyHBIX MO3UIMOHHBIX CHCTEMax
cuucIieHus (C OCHOBaHUAMM 2, 8, 16), BBINOIHATE apuMETUYECKHIE ONepaliuy HaJl HUMU;

pacKpbIBaTh CMBICI TIOHATHH «BBICKA3bIBAHUEY», «JIOTMUYECKas ONEpalus», «IOTHYECKOE
BBIPA)KCHUE;

3alMChIBaTh JIOTMYECKUE BBIPAKEHHUS C MCIOJB30BAHUEM JU3BIOHKIIMM, KOHBIOHKIMM H
OTpHULIaHMS], ONIPEAEIATh UCTUHHOCTD JIOTUYECKUX BBIPAXKEHUM, €CIIM U3BECTHBI 3HAYCHUSI HCTUHHOCTH
BXO/ISIIIUX B HETO MIEPEMEHHBIX, CTPOUTH TAOJIUIbI ICTUHHOCTH JUISl JOTMYECKUX BBIPayKEHHUIA;

PacCKpbIBaTh CMBICH MOHATHHA «HMCIOJHUTEIbY, «AITOPUTM», «IIPOrpPaMMay», NOHUMAs PAa3HULLY
MEXy YIOTpeOJIeHHEM 3TUX TEPMUHOB B OOBIIEHHON peun U B HUHPOPMATHKE;

OIMCBIBATh AJTOPUTM pPELICHMs 3aJauydl pa3IMYHbBIMH Croco0amMH, B TOM 4HCIEe B BUAE OJIOK-
CXEMBI;

COCTABJISITh, BBINOJHATH BPYYHYI0O M Ha KOMIIBIOTEPE HECIOXKHBIE aJITOPUTMBI €
UCIOJIb30BAHUEM BETBJIIEHUH M IMKJIOB JJIs YIpPABJIECHUS MCIONHUTEISIMH, TakuMu Kak Po0or,
UYepenamka, YepTExHUK;

UCMOJb30BAaTh KOHCTAHThl M TMEPEMEHHbIE PA3JIMYHBIX TUIIOB (YHCIIOBBIX, JIOIMYECKHX,
CHUMBOJIbHBIX), @ TAK)KE€ COJIEPIKAIINE UX BBIPAXKEHHUS, UCIIOJIb30BaTh OllEpaTop MPUCBAUBAHUS;

HCIOJIb30BaTh MPH pa3pabOTKe MporpamMm JIOTUYECKHE 3HAYEHUS, ONEpallMd U BBIPAXKEHHUS C
HUMU;

AQHAJIM3UPOBATh IPEIJIOKECHHBIE AJITOPUTMBI, B TOM YHCIE OIPEHENIATb, KAKUE pe3yIbTaThl
BO3MOJKHBI IIPH 33JAHHOM MHOYECTBE NCXOJ/IHBIX 3HAYECHUH;

CO3/1aBaTh U OTJQXKMUBATh IPOrpaMMbl HA OJJHOM U3 S3bIKOB IporpammupoBanus (Python, C++,
[Tackane, Java, C#, llkonpHbIl ANropuTMUYecKHid SI3BIK), peanu3yIOIIHe HECIO0XXKHbIE aJrOpUTMbI
00pabOTKM YMCIIOBBIX JAHHBIX C MCIIOJB30BAaHMEM IIMKJIOB M BETBJICHUH, B TOM YHCIE peaU3yrolne
MIPOBEPKY AECIUMOCTH OJTHOTO ILIEJIOr0 YHCIIa Ha APYroe, MPOBEPKY HATYPAIBHOTO YMCIIA Ha MPOCTOTY,
BbIIETICHUS IU(P U3 HATYpaJIbHOTO YHCIIa.

K xoH1y o0ydenus B 9 kiacce y o0yuaromierocst 0yayt copMUpOBaHbI CIEAYIONTNE YMEHUS:



pa3duBaTh 3aJauM Ha MOA3a/Ja4yM, COCTAaBJIATH, BBIIOJHATH BPYYHYIO M Ha KOMIIBIOTEpE
HECJIOKHBIE AJITOPUTMBI C UCIIOJIB30BaHUEM BETBJICHUH, LIMKIIOB M BCTIOMOTaTEJIbHBIX QJITOPUTMOB JIJIst
yIpaBleHUs] UCTIOTHUTEINSIMU, TAKUMH Kak PoboT, Uepenamika, YepTEKHUK;

COCTaBJIATh W OTJAXKUBAaThb IPOTPAMMBbl, pEATU3YIOIIME THUIIOBBIE AaIrOPUTMBI 00pPabOTKH
YUCJIOBBIX IOCJIEAOBAaTEILHOCTE WM OJHOMEpPHBIX YHUCIOBBIX MAacCHBOB (IIOMCK MaKCHMYMOB,
MUHHMYMOB, CYMMBI WM KOJHWYECTBA 3JEMEHTOB C 33JaHHBIMH CBOWCTBAMH) Ha OJHOM M3 S3BIKOB
nporpammupoBanus (Python, C++, [Tackans, Java, C#, llIkonbHbIN ANropuTMudecKuii S3b1K);

pacKpbIBaTh CMBICH TOHATHH «MOJENb», «MOIEITUPOBAHMUE», OIPENENATh BUABI MOJENEH,
OLIEHUBATh aJEKBAaTHOCTh MOJIENIM MOAEIUPYEMOMY OOBEKTY U LEJIIM MOJEIUPOBAHMUS;

UCTOJB30BaTh Tpadbl U AEpeBbsl Ui MOJCIMPOBAHUS CUCTEM CETEBOM M HepapXUUecKOM
CTPYKTYpBbI, HAXOAUTh KpaTUalIui MyTh B rpade;

BbIOMpPATh c1I0CO0 MPECTAaBICHUS JaHHBIX B COOTBETCTBUU C IIOCTaBJIEHHOM 3ajaueil (TabauLbl,
CXeMbl, rpauKy, JUarpaMMmbl) C HCHOJIb30BAHUEM COOTBETCTBYIOIIMX IPOTPAMMHBIX CPEICTB
00pabOTKH JTaHHBIX;

WCIOJIB30BATh DJIEKTPOHHBIE TaOIHMIBI Uil 00pa0OTKM, aHAIM3a W BU3YAIHM3AIMU YHCIOBBIX
JAHHBIX, B TOM YHUCJIE C BBIIEJICHUEM JMaIla30Ha TaOJIMIbl U YHOPSIOUYMBAaHUEM (COPTHUPOBKOI) ero
3JIEMEHTOB;

CO3/1aBaTh M MPUMEHATH B AJIEKTPOHHBIX Talbiumax GopMyssl sl pacd€TOB C MCIIOJIb30BaHUEM
BCTPOCHHBIX apU(PMETHYeCKHX (QYHKIUH (CyMMHUPOBAaHHE U IOACYET 3HAYEHHUH, OTBEYAIOLINX
3aJJaHHOMY YCJIOBHUIO, CpefHee apu(MeTHUecKoe, HOUCK MaKCUMAJIbHOTO U MUHUMAJIBHOTO 3HaUEHMS),
a0COJIIOTHON, OTHOCUTENBHOM, CMEILIAaHHOH aJipecalii;

HCI0JIb30BaTh 3JIEKTPOHHBIE TAOJIULbI Ul YMCIEHHOTO MOJIEIUPOBAHUS B IIPOCTHIX 3ajadyax U3
Pa3HbIX IPEIMETHBIX 00J1acTel;

HCIOJIb30BaTh COBPEMEHHbIE MHTEPHET-CEPBUCH! (B TOM YMCJIE€ KOMMYHUKAllMOHHbBIE CEPBUCHI,
o0JlayHble XpaHWIMILA JJaHHBIX, OHJIAH-IIPOrpaMMbl (TEKCTOBbIE U Ipaduyeckue peJakTophl, Cpeabl
pa3paboTKM)) B y4eOHOM U MOBCETHEBHOMN JEATEIHHOCTH;

NPUBOAWTH  TPUMEPHl  HCIIONB30BaHUS  T€OMH(OPMAIMOHHBIX  CEPBUCOB,  CEPBHCOB
rOCYJapCTBEHHBIX YCIyr, 0Opa30BaTeNbHBIX CepBUCOB VIHTepHeTa B yueOHOH U MOBCEJHEBHOM
NesTeNbHOCTH;

HCIOJIb30BaTh Pa3jMyYHbIe CPEACTBA 3aIIMTHI OT BPEAOHOCHOIO MPOTPAMMHOI0 00ECIedYeHMUs,
3alMIIATh MEePCOHAIbHYI0 HMH(OpPMALNMI0O OT HECAHKIMOHHPOBAHHOIO JOCTyNAa M €ro IMOCIEICTBUN
(pasrnamieHusi, TOJMEHbI, YTPaThl JAHHBIX) C YYETOM OCHOBHBIX TEXHOJIOTMYECKHUX U COLMAIBbHO-
MICUXOJIOTUYECKUX acleKTOB MCIIOJIb30BaHMs ceTu VIHTepHeT (ceTeBas aHOHMMHOCTb, TU(BPOBOH ciex,
ayTEeHTUYHOCTh CYOBEKTOB U PECYPCOB, ONTACHOCTh BPEAOHOCHOIO KOJA);

pacrio3HaBaTh MOMBITKY U MPEIYNPEKAATh BOBJICUEHHE ce0sl M OKPYKAIOLINX B JIECTPYKTHBHEIE
U KpUMUHAJIbHBIE ()OPMBI CETEBOM aKTUBHOCTH (B TOM YHCIIE€ KHOEPOYIIIMHT, (PUILIMHT).



TEMATHYECKOE ITNTIAHUPOBAHUE 7 KJIACC

KoaunuecTBO 4acoB

Ne
; HaumeHoBaHue pa3iesioB U TeM KoHTpoabHbIE IpakTuueckue JuaekTpoHHbIe (UU(poBbHIE)
n/m
nporpamMmsl Bcero  paGotbi pa6oTnI o0pa3oBaTe/bHbIE PeCypChl
Pa3nea 1. udgpoBasi rpaMOTHOCTH
11 KommnbroTep — yHuBeEpcaibHOE 5
' YCTPOHUCTBO 0OpabOTKU JaHHBIX Bu6mmoreka [JOK
1.2 [IporpaMMsbl U 1aHHbBIE 4 https://m.edsoo.ru/7f41646e
1.3 KommnbrorepHsie cetu 2
Hroro mo pazueny 8
Pa3znen 2. Teoperudeckue 0CHOBbI MH()OPMATUKH
Wudopmanus u nHGOpMaIimoHHbIE
2.1 $op $op 2 bubmuoreka [JOK
MIPOIIECCHI
https://m.edsoo.ru/7f41646e
2.2 [IpencraBnenue HHPpOpMaLUU 9
Hroro no pazneny 11
Paznen 3. UngopMannoHHbIE TEXHOJIOTHHI
3.1 TexcToBbIE TOKYMEHTBI 6 1
bubmuorexa [JOK
3.2 Kowmisiotepnas rpauka 4 https://m.edsoo.ru/7f41646e
3.3 MynbTrMeaNITHBIE TPE3EHTALINU 3 1
Hroro mo pazueny 13
PeszepBHoe Bpems 2 1
OBUIEE KOJIMYECTBO YACOB I1O 34 3 0

[NPOTPAMME



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

8 KVIACC

KoaunuecTBO 4acoB

Ne
: HaumeHoBaHue pa3iesioB U TeM KoHTpoJbHbIe JuaexkTpoHHbIe (UU(pPOBbHIE)
n/m Bcero IpaxkTuyeckue
NMPoOrpaMmblI paGoThI o0pa3oBaTebHbIE PECYPChI
padoThI
Pa3nes 1. Teopernueckue 0CHOBbI HH(POPMATHKH
bubmuorexa [JOK
11 CHeTembI ctncneHia 6 ! https://m.edso0.ru/7f418516
. bubmuorexa [JOK
1.2 DJIEeMEHTHl MAaTEMAaTHYSCKOM JIOTUKHU 6 1 https://m.edsoo.ru/7f418516
Hroro no pazneny 12
Pa3nen 2. AropuT™Mbl 1 NPOrpaMMIpPOBaHUe
91 HcnosHUTENN U aJITOPUTMBI. 10 1 bu6nuorexa [IOK
' ANTOPUTMUYECKHE KOHCTPYKIIUH https://m.edso0.ru/7f418516
bu6mmoreka [JOK
22 #13BIK pOrpaMMHpOBAHHS o https://m.edso0.ru/7f418516
but6mmoreka [JOK
23 AHAUIH3 2ITOPHTMOB 2 https://m.edso0.ru/7f418516
Hroro no paszneny 21
Pe3epBHOE Bpems 1
OBILIEE KOJIMYECTBO HACOB I10 34 3 0

[NPOT'PAMME



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

9 KJIACC

KoaunuecTBO 4acoB

Ne dyeKkTpoHHbIe (LM POBbLIE)
HaumeHoBaHue pa3aesioB M TeM NPOrPaMMBbI Konrpoabnbsie IIpakTHueckue
n/n Bcero o0pa3oBaTejbHbIe pecypchl
padoThI padoThI
Pa3nea 1. udgpoBasi rpaMOTHOCTH
['mobanbHas cetb IHTEpHET U cTpaTeruu
11 6 . 3 bubmuorexa [JOK
€30MaCHOT0 MOBE/ICHUS B HEl
https://m.edsoo.ru/7f41a7d0
1.2 Pabora B nH(OpMAIIMOHHOM NPOCTPAHCTBE 3
Hroro no pazneny 6
Pa3nes 2. Teopernueckue 0CHOBbI HH(POPMATHKH
bubmuorexa [JOK
2.1 MogenupoBanue Kak METO/1 MMO3HAHUS 8 1 https://m.edsoo.ru/7f41a7d0
Uroro no pazgeny 8
Pa3nes 3. AnropuT™Mbl M NporpaMMupoBaHue
3.1 Pa3zpaboTka anropuTMoB U porpamMmm 1 Bbubnmnorexa LIOK
3.2 VYnpasienne https://m.edsoo.ru/7f41a7d0
Uroro no pazgeny 8
Paznean 4. UndopmManmoHHbie TEXHOJIOTUH
4.1 DNEeKTPOHHBIE TAOIHUIIBI 10
- bu6nuoreka [IOK
4.2 H(pOPMAIMOHHBIE TEXHOIOTHH B 1 https://m.edsoo.ru/7f41a7d0
COBPEMEHHOM 00I1IeCTBE
Hroro no pazneny 11
PesepBHOE Bpems 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 0



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

MMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHHS OCHOBHOM
OBPA30BATEJIbHOMN ITPOT'PAMMBI

7 KJIIACC

Kon
MpPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMbIe NpeaAMETHLIC PE3YJIbTAaThl 0CBOCHUHA OCHOBHOM
06pa3OBaTeJIBHOﬁ nmporpaMmbl OCHOBHOI'O oﬁmero 06p330BaHI/Iﬂ

1 ITo Teme «ludpoBas rpaMOTHOCTHY

[ToscHAT, HA  mpuUMepax CMBICT  TOHATHH  «HH(QOpPMALUN»,
11 «HGOPMAITMOHHBIN MPOIIECC, «00paboTKa HHPOPMALIUNY, «XPAaHEHUE

uHpOpMaLUNY, «TIepeaada HHPOpMaIun»

1 IIpuBOAUTE PHUMEPHI COBPEMEHHBIX YCTPOWCTB XpAaHEHHUs U Ieperadn
UH(pOpMaLIMHU, CPAaBHUBATH UX KOJUYECTBEHHbIE XapaKTePUCTUKH

HonyanL Hn  HCIIOJIB30BATh PIH(l)OpMaI_II/IIO 0 XapaKTCpUCTHUKAX

13 MIEPCOHAIIBHOIO KOMIIBIOTEPA M €0 OCHOBHBIX 3JIEMEHTAX (IIpoleccop,
omepaTUBHAs MaMsTh, JOJITOBPEMEHHAs IaMATh, YCTPOMCTBAa BBOJIA-

BBIBOJIA)

14 COOTHOCHTD XapaKTCPUCTHKKU KOMIIBIOTEPA € 3aaa4aMH, pClIaCMbIMU C
€ro IIOMOIIBIO

OpueHTHPOBATbCA B HEPAPXUUYECKOH CTPYKType (haillloBOi cHCTEMBbI
15 (3anmMchIBaTh MONMHOE UM (aiina (kaTtanora), nyTh K Qailny (kaTayiory)
0 HWMEIIIEMYCs OINMUCAaHUI0 (DAIOBON CTPYKTYphl HEKOTOPOTO

MH(POPMALIMOHHOTO HOCUTEIS)

PaboTtats c (aiiioBoii cHCTEMON MEPCOHAIBHOTO KOMIIBIOTEpA C
16 MCIIOJIb30BaHUEM rpaduueckoro uHrepdeiica: co3aBath (KOMUPOBATH,
nepeMelaTb, epeuMeHOBbIBaTh, yIAIATh U apXUBUPOBAThH (ailiibl U

KaTaJor, UCI0JIb30BaTh aHTUBUPYCHYIO IPOTrpaMMy)

Hckate uHpopMmanuio B VHTepHeTe (B TOM 4YHCIE IO KIHOYEBBIM
CIIOBaM, 1O H300pakK€HHIO), KPUTHUECKH OTHOCUTBbCA K HailJIeHHOM
1.7 uH(pOpMallMK, OCO3HaBaTh OIMACHOCTh JUISl JIMYHOCTH M 00IIecTBa
pacHpocTpaHEHUs BpPEAOHOCHOM uMHpOpManuu, B TOM  4HUCIE
HKCTPEMHUCTCKOTO U TEPPOPUCTUUECKOTO XapaKTepa
1.8 [ToHnMaTh CTPYKTYpY alpecoB BEO-pecypcoB

1.9 Hcronbs30BaTh COBPEMEHHBIE CEPBUCHI MHTEPHET-KOMMYHUKALIMI

1.10 CobOmonate TpeOoBaHHMS O€30MacHON JKCIUTyaTallMM TEXHHYECKHUX




cpeacTB HMH(MOPMALIMOHHBIX W KOMMYHHUKAIIMOHHBIX TEXHOJIOTHWH,
cOOJIIO/IaTh CETEBOM 3TUKET, Oa30BbIe HOPMBI HH(POPMALIMOHHON YTUKU
U TpaBa npu paboTe ¢ MPUIOKEHHSIMU Ha JIOOBIX YCTpOMCTBaxX M B

WutepHere, BHIOMpaTh Oe30MacHbIe CTPATErMK MOBEJCHUS B CETH

HpI/IMCHHTB METOABI HpO(l)I/IHaKTI/IKI/I HCTaTUBHOI'O0 BJIUAHUA CPCACTB

1.11 WH(POPMAITMOHHBIX ¥ KOMMYHUKAITMOHHBIX TEXHOJOTUM Ha 370pPOBbE
MIOJIb30BaTENS
2 [To Teme «TeopeTnueckre OCHOBBI HH(POPMATUKI

KoaupoBaTe M JeKOAMpPOBATH COOOIICHHS IO 33JaHHBIM IPaBUJIAM,
2.1 JEMOHCTPUPOBATh MOHMMAHUE OCHOBHBIX MPUHIUIIOB KOJIUPOBAHUS
UH(pOpPMAIIMU PA3IMYHON TPUPOJIBI (TEKCTOBOM, rpauecKoii, ayano-)
CpaBHHMBaTh JUIMHBI ~COOOIICHMIA, 3allMCAHHBIX B  Pa3JIMYHBIX
2.2 andaBUTax, ONEPUPOBATH CIMHUIIAMH H3MEPEHUS HWH(POPMAIIMOHHOIO

00BéMa u CKOPOCTH Iepeaadn JaHHbIX

OI_ICHI/IBaTL H CpaBHUBATb pPa3MEpbl TCKCTOBLIX, l"pa(bI/I‘ICCKI/IX,

2.3
3BYKOBBIX (haiiioB 1 Buae0(hailioB
3 [To Teme «MHDOPMAITIOHHBIE TEXHOIOTHI
[IpeacraBnsiTh  pe3ynbTaThl  CBOEH  JEATEILHOCTH B BHUJE
3.1 CTPYKTYPUPOBAHHBIX WJUTIOCTPUPOBAHHBIX JIOKYMEHTOB,
MYJIbTUMEIUNHBIX MPE3CHTALIUN
8 KUIIACC
Kona 5
IIpoBepsiemble npeMeTHbIE Pe3yJbTATHI 0CBOEHUS OCHOBHOM
NpoBepsieMOro iy
o0pa3oBaTe/ibHOI MPOrpaMMbl OCHOBHOTO 00111eT0 00pa30BaHUs
pe3yabTara
1 [To Teme «Teopernueckre OCHOBBI HHDOPMATHUKI
11 [TosicHaTh Ha TmpuUMepax pa3audus MEXKIy TMO3UIHUOHHBIMU U
HETO3UIIMOHHBIMH CUCTEMaMM CUUCIICHUS
3anuceiBaTh U cpaBHUBATH Lienble yucaa oT 0 1o 1024 B paznmuyHbIX
1.2 MO3UIIMOHHBIX CHUCTEMax cuuciaeHuss (¢ ocHoBaHmsimMu 2, 8, 16),
BBITIOTHATH apu(METHIECKIE ONepalliy Hal HUMHU
13 PackpblBaThb  CMBICH  TOHSATUN  «BBICKA3bIBAHUE»,  «IOTHMYECKas

onepanus», «JI0OrH4€CKOC BEIPAKCHHUC

14 3anmMchIBaTh JOTHYSCKUE BBIPpAKCHUA C UCIIOJIb30BAHUCM JU3BIOHKINH,




2.1

2.2

KOHBIOHKIIMKM HW OTpHLAHHsA, OIPECACIATh HCTHHHOCTH JIOTMYCCKUX
BLIpa)KeHHﬁ, €CJIM U3BCCTHBI 3HAUYCHUA NCTHUHHOCTH BXOJAIIMUX B HEI'O
INEPEMCHHBIX, CTPOUTH Ta6J'II/IHBI HUCTUHHOCTH JId JIOTHYCCKHX

BBIPAKCHUI
ITo TemMe «ANTOPUTMBI U IPOTPAMMHUPOBAHHUE

PackpblBaTh ~ CMBICII  MOHSTHH  «UCIOJHUTEIbY»,  «AJITOPUTM»,
«rporpamMmay, IMOHHMMas pPa3HUIy MEXAYy YIOTpeOJieHHeM JTHX

TEPMUHOB B OOBIJICHHOH peur U B HH(OpMATHKE

OnuceiBaTh AJITOPUTM PCIICHUA 3aJladr pa3JIMIHbIMU CHOCO6aMI/I, B

TOM 4YHUCJIC B BUAC OJI0K-CXEMBI

2.3

2.4

2.5

COCTEIBJ'IHTB, BBITIOJIHATE BPYUYHYHO W Ha KOMIIBIOTECPEC HECIOKHBIC
AJITOPUTMBI C UCITIOJIB30BaAHUEM BETBJICHUM U LOUKIJIOB IJId YIIPABJICHUA

UCTIOJTHUTESIMU
Hcnoap3oBaTh KOHCTaHTHI u MEPECMCHHBIC Pa3jIMYHBIX  THUIIOB
(YUCIOBBIX, JIOTUYECKHX, CHUMBOJIbHBIX), a TaKXKe COJepKallhe HX
BBIPpAXKCHUA, UCITIOJIB30BATh OIICPATOP NPHCBAMBAHUA

Hcnons3oBath mpu pa3pabOTKe MpPOrpaMM JIOTHUYECKHUE 3HAYCHMUS,

OIICpalr U BbIPpAXKCHHA C HUMHU

2.6

AHaJ'II/I3I/IpOBaTI> MNpCAIOKCHHBIC aJITOPUTMBI, B TOM YHUCJIC OIIPCACIIATD,
KaKue pe3yJIibTaTbl BO3MOXHBI IIPpHW 3aJaHHOM MHOXKCCTBC HMCXOIHBIX

3HaYEeHUN

2.7

CoznmaBaTh ¥ OTH@XHUBATh NPOrpaMMBl Ha OJHOM U3  S3BIKOB
nporpammupoBanus (Python, C++, Ilackans, Java, C#, IlIkombHbIi
Anroput™Muyeckuil  SI3bIK), peamu3yrolIMe HECIOXKHBIE aITOPUTMBI
00pabOTKM YHUCIIOBBIX JIAHHBIX C HCIIOJIB30BAHHEM IIMKJIOB U
BETBJICHHI, B TOM UYHCJIE€ PEAU3YIONINE MPOBEPKY JAEIUMOCTH OIHOTO
IIEJIOTO YHUCIIa Ha IPYTOe, MPOBEPKY HATYPaIbHOTO YHCIa HA TIPOCTOTY,

BBIACIICHUA LII/I(I)p N3 HATYPAJIbHOT'O YUCJIa




9 KIIACCA

Kon
MpPOBEPAEMOro
pe3yJbTara

1

1.1

HpOBepﬂeMbIe NpeaAMETHLIC PE3YJIbTAaThl 0CBOCHUA OCHOBHOM
06pa3OBaTeHBHOﬁ nmporpaMmbl OCHOBHOI'O 0611161"0 06p330BaHI/Iﬂ

[To Teme «l{udpoBasi r(paMOTHOCTHY

Hcnonp30BaTh COBPEMEHHBIE HMHTEPHET-CEPBUCHI (B TOM UHUCIIE
KOMMYHHMKAI[UOHHBIE ~CEPBUCHI, O0O0JauyHble XpAHWIMILA JAHHBIX,
OHJIAMH-TIPOTPaMMBbI (TEKCTOBbIE U TpaduyecKre penakTOpbl, CPEbl

pa3paboTKH) B y4eOHOM U IMMOBCEITHEBHOM JIEATEILHOCTH

1.2

[IpuBoauTh,  TpPUMEpPHl  HUCIOJIB30BAHUA  T'eOMH(GOPMAIIMOHHBIX
CEpBUCOB, CEPBHCOB TOCYAApPCTBEHHBIX YCIYT, 00pa30BaTEIbHBIX

CCPBHUCOB I/IHTepHeTa B yqe6H0171 u HOBCG,Z[HCBHOfI ACATCIIBHOCTH

1.3

Hcnonp30BaTh pa3iuyHble CpPEACTBA 3alllUTBl OT BPEJOHOCHOIO
MIPOrPaMMHOT0 OOecTeueHus, 3alUIaTh NEPCOHAIBHYIO HHPOPMAIUIO
OT  HECAHKIMOHMPOBAHHOTO  JIOCTyla M  €ro  IOCIEACTBUH
(pasrmaimieHusi, MOJMEHBI, YTpaThl JaHHBIX) C Y4ETOM OCHOBHBIX
TEXHOJIOTHYECKUX M COLMAJIBHO-TICUXOJIOTUYECKHX  aCIIEKTOB
UCIIONBb30BaHusl ceTH WHTepHeT (ceTeBas aHOHMMHOCTh, LU(poBOH
clell, AyTEHTHYHOCTh CYOBEKTOB W  PECypcoB,  OMACHOCTb

BPEIOHOCHOTO KO/1a)

1.4

Pacnio3HaBaTh MOMBITKM M TNpPeAyNpexIaTb BOBJIEUEHUE ceOd U
OKpYXaroIUX B JECTPYKTHUBHBIE U KPUMHUHAJIbHbIE (POPMBI CETEBOU

AKTUBHOCTH (B TOM 4YHucIle KHOEpOYIUIMHT, (PUITMHT)

IIo Teme «TCOpeTI/ILICCKI/Ie OCHOBBI I/IH(I)OpMaTI/IKI/I))

2.1

PackpeiBaTh  CMBICH  NOHATUH  «MOJENBY»,  «MOJEIUPOBAHUEN,
ONpeAeNsaTh BHUIbl MOJEJIEH, OLEHWBATh AaJCKBATHOCTh MOJEIH

MOACIINPYEMOMY O6’beKTy " OeJisiM MOICIIUPOBaHUA

2.2

Hcnons30BaTh l"pa(bLI " ACPEBbA AJId MOACIUPOBAHUA CUCTEM CETeBOM

U MepapXUUYEeCKON CTPYKTYpbI, HAXOJIUTh KpaTualiiuii myTh B rpade

[To Teme «ANTOPUTMBI U IPOTPAMMHUPOBAHUE

3.1

3.2

Pa3ouBaTh 3ala4uu Ha noA3aaadu, COCTABJIATD, BBIIIOJHATL BPYUHYIO U
Ha  KOMIIBIOTEPE  HECCIOXHBIC aJITrOPpUTMbI C  HCIIOJIB30BAHUEM
BeTBJICHI/IfI, [UKIJIOB U BCIIOMOTAaTCJIbHBIX aJITOPUTMOB JIAA YIIPABJICHUA

HUCIIOJIHUTCIIMU

CocTaBisiTh U OTJIQXHUBATh MPOTPAMMbl, pPEATU3YIOIIME THUIIOBBIE




QITOPUTMBI  00paOOTKM  YHCJIOBBIX  IIOCIEIOBATEIBHOCTEH WK
OJTHOMEPHBIX YHCJIOBBIX MAaCCHBOB (ITOMCK MAaKCUMyMOB, MUHUMYMOB,
CYMMBI MJIHM KOJIMYECTBAa AJIEMEHTOB C 3aJaHHBIMH CBOWMCTBaMH) Ha
OJTHOM U3 s3bIKOB nporpammupoBanus (Python, C++, Ilackans, Java,

C#, llIkonpHBIN ANropuTMHYECKUI SI3BIK)

[To reme «MHpOpMALIMOHHBIE TEXHOIOTHI)

4.1

4.2

BeiOupares cnoco® mpencTaBieHHsl JaHHBIX B COOTBETCTBUH  C
MOCTABIICHHOW 3a/aveil (TaOnuIbpl, cXeMbl, TpaduKH, JUarpamMmbl) C
UCTIOIb30BAHUEM  COOTBETCTBYIOIIUX  IPOTPAMMHBIX  CPEICTB

00paboOTKH JaHHBIX

Hcronp30BaTh AIIEKTPOHHBIE TaOIWIBI Ui 00paOOTKM, aHaimM3a |
BU3YyalHM3al[Mid YHUCIIOBBIX JAHHBIX, B TOM 4YHCIIE C BBIJICICHUEM
qUarna3oHa TaONWIBI W YHOPSAAOYMBAaHUEM (COPTUPOBKOW) €ro

OJICMCHTOB

4.3

Co3nmaBaTh W TPUMEHSATH B JJICKTPOHHBIX TaOMUIAX (OPMYIBI IS
pacuéToB C UCIOJIB30BAHUEM BCTPOCHHBIX apU(PMETHUECKUX (YHKIIHIA
(cyMMHpoBaHHE W TOACUYET 3HAYECHUM, OTBEYAIONIUX 3aJaHHOMY
YCIIOBUIO, cpeAHee apudmernyeckoe, MOUCK MaKCUMAIbHOTO H
MHHUMAJILHOTO 3HAYeHHUs), a0COTIOTHOM, OTHOCUTEILHOU, CMEIIAHHOU

azpecaluun

4.4

Hcnons30BaTh OJICKTPOHHBIC Ta6.]'II/H_[LI JJIA YHUCJIICHHOTO

MOZACIIMPOBAHUA B MIPOCTHIX 3ajadax U3 pa3HbIX MPECAMETHBIX obnacrei




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KJIACC

Kon IIpoBepsiemMblii 31eMEHT COEPKAHUSA

1 [Mudposasi rpaMOTHOCTH
KomrsroTep — yHHBEpCaTbHOE BRIUMCIIUTEILHOE YCTPOMCTBO, padoTaroIIee Mo mporpaMmme.
11 Tumbl  KOMITBIOTEPOB:  TEPCOHAIBHBIE  KOMIBIOTEPBI, BCTPOCHHBIC  KOMITBIOTEPHI,
' CYIepKOMIIBbIOTEPEl. MOOUIBHBIC YCTpOiCcTBA. TexHrKa 0€30MacHOCTH W MPaBHIIa PaOOTHI

Ha KOMIIBIOTEPEC

OcHOBHBIE KOMIIOHEHTHI KOMIIbIOTEpa M HX Ha3HadeHue. [Ipoueccop. OmeparuBHas u
1.2 JOJITCOBPEMEHHAsI TaMsATh. Y CTpPOWCTBAa BBOJAa M BbIBOjJAa. CEHCOpPHBIN BBOJ, JATYHUKH

MOOWIJIBHBIX YCTPOWCTB, CPEICTBA OMOMETPUIECKON ayTeHTU(UKAITIH

Ucropust pa3BuTusi KOMIBIOTEPOB H  IporpamMmHOro obOecnedyeHusi. [lokoneHus
KOMIIbIOTEpOB. COBpEMEHHBbIE TEHACHUMHU Pa3BUTHUS KOMIIBIOTEPOB. CyNepKOMIbIOTEPHI.
[Tapannensubie  BbhiuncieHus. [lepcoHanbHblii  KOMmbrOTEp. IIpomeccop wu  ero
1.3 XapaKTepUCTHKU  (TaKToBas  4acToTa,  paspsgHocTh).  OmnepaTuBHAas  NaMSTh.
JlonroBpeMeHHasi mamsiTb. YCTpoWcTBa BBOAA M BbIBOJA. OOBEM XpaHUMBIX JAHHBIX
(omepaTuBHasE MaMATh KOMIIbIOTEpA, XECTKUU MAUCK WM TBEPAOTENIbHBIN HAKOMUTENb,

MOCTOSTHHAS TAMATH CMapT(OHA) U CKOPOCTH JIOCTYIIA IJIsl Pa3IIMYHBIX BHIOB HOCHTEIEH

IIporpamMmHOe oOecnieueHue kommbrorepa. llpuknanHoe mporpaMMHOE oOOecredeHHe.
14 CuctemHoe nporpamMmmtoe obecrieuenue. Cucremsl mporpamMmmupoBanus. [IpaBoBast oxpana
IporpaMM M JaHHBIX. becruiatHele M yciaoBHO-OecriaTHble MporpaMMbl. CBoOOAHOE

IporpaMMHOe oOecrieueHue

@aiinbl 1 nanku (karajoru). Tunsl (aiinoB. CoiicTBa ¢ailioB. XapakTepHble pa3Mepbl
1.5 (aiiIoB pa3IMYHBIX TUIOB (CTpaHUIA TEKCTa, dJIEKTPOHHAs KHUTA, Qororpadus, 3anuch

INCCHHU, BUACOKIIMII, HOJ'IHOMeTpa)KHHﬁ (1)I/IJ'ILM)

16 [Tpununs! noctpoenus ¢ainoBsix cucreM. [lonHoe uMs Qaiina (manku, karanora). [1yTs
K (pailnmy (manke, KaTajory)

@aiinoBelii MeHemkep. Pabora ¢ Qaiimamu M mankamu  (Karajgorammu): CO3JaHHE,
1.7 KOMMMPOBaHWeE, NepeMelieHre, TepeuMeHOBaHNe U yAaJIeHHe (aiIoB U MarokK (KaTaJaoroB).

[Touck ¢aitnoB cpeacTBaMu ONMEPANIMOHHON CUCTEMBI

1.8 ApxuBanys JaHHbIX. Mcrionb30BaHe MporpaMM-apXuBaTOpOB

19 KomMnbroTepHblie BUPYCHl U IpyrHe€ BPELOHOCHBIE MpOrpaMMsbl. IIporpaMmel asis 3aIuTh
' OT BUPYCOB




1.10

1.11

1.12

O6benuHeHne KommbloTepoB B ceTh. Cerh HWHTepHer. BebO-ctpanmima, BeO-cailT.
Crpykrypa anpecoB BeO-pecypcoB. bpaysep. [louckoBsie cucremsbl. [lonck mHbopMaum
0 KJIFOYEBBIM CIIOBAM H IO H300paxeHuto. JlocToBepHOCTh WHBOPMAIINH, TIOTYYCHHOU U3

HNurepnera
CoBpeMeHHbIE CEpBUCH HHTEPHET-KOMMYHHUKALUI

CereBoii 3THKET, 0a30BbIC HOPMBI WH(GOPMALIMOHHON ATUKM M MpaBa Hpu padoTe B CETH

Wutepuer. Ctparerun 0e3onacHoro noseaeHus B Uurepuere

Teoperuueckrne 0CHOBBI UH(POPMATUKHI

2.1

Nudopmanyus — 0JHO W3 OCHOBHBIX MOHSATHI cOBpeMeHHON Hayku. MHbopmarus kak
CBEICHHUS, TIPETHA3HAYCHHBIC ISl BOCIPHSTHS YEIIOBEKOM, W MH(OpPMAIUs KaK JaHHEIC,

KOTOpbIE MOTYT ObITh 00pabOTaHbl ABTOMATH3UPOBAHHOM CHCTEMOIA

2.2

2.3

I[I/ICKPGTHOCTI: JaHHBIX. Bo3MoXHOCTH OIHCaHUS HCIIPCPBIBHBIX 00BEKTOB U IMpOLECCOB C
IIOMOIIBIO JUCKPCTHBLIX NJAHHBIX. I/IHQ)OpMaHI/IOHHLIG IIpoHeCChl — MMPOLECChI, CBA3AHHBIC C

XpaHEeHHEM, MPeoOpa3oBaHUEM U TIepeiaueii JaHHBIX

CumBon. Andasur. MomHocts andasura. PasHooOpaswe S3bIKOB H  a()aBUTOB.
EcrectBenHble 1 ¢GopMasbHble S3bIKH. AaBUT TEKCTOB HA PYCCKOM si3bIKe. J|BOMYHBIH
andaBut. KommdecTBO BCEBO3MOMKHBIX CIIOB (KOJOBBIX KOMOWHANWi) (UKCHPOBAHHOM
JUIMHBI B JBoMYHOM aidasute. IIpeoOpazoBanue mroOoro andaButa K JBOUYHOMY.
KomuuecTBo pa3nuyHbIX CIIOB (UKCHPOBAHHOW JUIMHBI B an(aBUTE ONpeneEHHOM

MOITHOCTHU

2.4

2.5

KoaupoBanue cuMBOIOB OAHOTO ajngaBuUTa C IOMOIIBI0 KOJOBBIX CIOB B JPYroM
andasute, KOJ0Bas TabJIUIIA, TEKOIUPOBAHNE
I[BOI/ILIHI)II\/JI KOJ. Hpe)ICTaBHeHI/IC JAHHBIX B KOMHBIOTCpC KaK TEKCTOB B JBOUYHOM

andaBuTe

2.6

Nudopmannonnsii 00bEM HaHHBIX. bUT — MUHUManbHas eOUHHUIIA KOJIHYECTBA

nH(popManuy — TBOMYHBIN pa3psi. baiit, kunoOaiT, MerabaiT, rurabaiT

2.7

2.8

CkopocTh mepenauM JAaHHBIX. EnuHHIBI CKOpOCTH Mepenadd JaHHbIX. lckaxkeHue
uHGOpMaLKU TIpY 1epeiade

KommpoBanue tekcroB. PaBHomepnblii kon. HepaBHomepnsbiii koa. Komuposka ASCII.
Bocbmubutnsie konupoBku. Ilonstue o xomupoBkax UNICODE. JlekonupoBanue
COOOMIEHNH ¢  WCIOJNIb30BaHHMEM  PAaBHOMEPHOTO W HEPaBHOMEPHOTO  KOJa.

WudopmannoHHbIi 00bEM TEKCTa

2.9

OOmiee mnpexacraBieHue O IM(PPOBOM MPEACTABICHUM AayAHOBH3YaJIbHBIX M JAPYIHX

HenpepbIBHBIX JaHHbIX. KonupoBanue 1Beta. LiBeToBbie Monenu. Moaens RGB. I'my6una




koaupoBanus. [Tanurpa

PactpoBoe m  BekTopHOe mpencraBieHue  uzoOpakeHuit. [lukcens.  OreHka

210 MH(POPMAIIMOHHOTO 00BEMA rpaUIeCKUX TaHHBIX I PACTPOBOTO N300PAKEHHS
KonmupoBanue 3Byka. PaspsaHocts u yactora nuckperusauuu. KosnyecTBo KaHalloB
2.11 3anucd. OLEHKAa KOJMYECTBEHHBIX I1apaMETPOB, CBA3aHHBIX C IIPEICTaBICHUEM H
XpaHEHHEM 3BYKOBBIX (hailiioB
3 WudopmanroHHbIe TEXHOIOTHH
31 TexkcToBbIE TOKYMEHTBHI U UX CTPYKTYpPHBIE 3JIEMEHTHI (CTpaHMIa, a03all, CTpOKa, CIOBO,
' CUMBOJ)
> TekcToBbIil MpoLeCCOP — WHCTPYMEHT CO3/JaHUs, PENAKTUPOBaHHUA M (hopMaTHpOBaHUS
' tekcToB. [IpaBuna Habopa Tekcra
PenaxktupoBanue Ttekcra. CpoiictBa cuMBouioB. Illpudt. Tuner mpudros (pybiensie, ¢
3.3 3aceykaMu, MOHoOIIMpuHHbBIE). [lonyxupHoe u KypcuBHOE HauepTaHue. CBoiicTBa ab3alieB:
IpaHuIIbl, a03alHbIi OTCTYI, MHTEPBaJ, BblpaBHUBaHUE. CTuiieBoe (opMaTUpoBaHUe
34 CrpykTypupoBaHue HH(GOpPMAIMM C HOMOIIBIO CIHUCKOB M Tabmul. MHOroypoBHEBBIE
' cnucku. JlobaBnenue Tabnull B TEKCTOBBIE JJOKYMEHTBI
35 BcraBka m300pakeHUil B TEKCTOBBIE JOKYMEHTHL. OOTekaHne H300pakeHUH TEKCTOM.
' BxuttoueHue B TEKCTOBBIN TOKYMEHT JuarpaMm 1 Gpopmyi
36 [TapameTpsl cTpaHMLbl, HymMepanus cTpaHull. Jlo0aBieHuEe B JOKYMEHT KOJIOHTHUTYJIOB,
' CCBIJIOK
IIpoBepka npaBonucanus. PaccranoBka nepenocos. I'onocoBoii BBoA TekcTa. OnTHYECKOe
3.7 pacno3HaBaHue TekcTa. KoMmbroTepHslld nepeBod. Mcmonp30BaHWE CEPBUCOB CETH
WuTepHer A 00paboTKu TeKcTa
38 3HaKOMCTBO € TpauuecKuMH penakTopamu. PactpoBele pucyHku. lcnonb3oBanue
' rpaduyecKux NPUMUTHBOB
Onepauun penakTUpoBaHus rpaduueckux oOBbEKTOB, B TOM uMcie HUPOBbIX (poTorpaduii:
3.9 U3MEHEHUe pazMmepa, oOpe3Ka, MOBOPOT, OTpakeHHe, paboTa ¢ objacTsMu (BBLAENIEHHE,
KOMMPOBaHKE, 3aIMBKa [[BETOM), KOPPEKIIMS 1IBETA, IPKOCTU U KOHTPACTHOCTU
BextopHas rpaduka. Co3gaHue BEKTOPHBIX PHUCYHKOB BCTPOCHHBIMH CpEACTBAMHU
3.10 TEKCTOBOT'O Mpolleccopa WK APYrux mporpamm (mpuioxkeHuii). Jlo6aBieHne BEKTOPHBIX
PUCYHKOB B JOKYMEHTBI
311 [ToaroroBka MymbTUMeAMHBIX Tpe3eHTanuid. Cnaiin. JloOaBieHune Ha ciaiii TekcTa U
' n3o0paxeHuii. Pabora ¢ HECKONBKUMHU Cai1aMu
3.12 JloGaBrieHne Ha ciaii ayIMoBU3yalbHbIX JaHHBIX. AHUMAIMS. [ UIIepCChUIKN




8 KVIACC

Kon IIpoBepsieMblii 3JIeMEHT CO/IepPKAHUS

1 Teoperuueckre 0CHOBBI HH()OPMATHKH

Hemo3uimoHHble W TMO3MIIMOHHBIE CHCTEMBI cumcleHus. AsdaBut. OCHOBaHHE.
11 Pa3Bépuyras ¢popma 3anucu yucina. [lepeBoj B JECATUUHYIO CUCTEMY YHCEJl, 3alIUCAHHBIX B

APYyrux CUCTeMax CUUCICHUA

1.2 Pumckad cucreMa cUnCIIEHUA

JBonunas cucrtema cuucienus. llepeBon mensix yucen B mpeaenax or 0 go 1024 B
JBOMYHYIO CUCTeMYy cumclieHus. Bocbmepuunast cuctema cumcienus. [lepeBon uucen us
1.3 BOCBMEPUYHOW CHUCTEMbl B JIBOMYHYIO U JIECATUYHYIO CHCTEeMBl H  0OpaTHO.
[llectnanuarepuynas cucremMa cuucieHus. [lepeBox umcen wu3 MIECTHAAATEPUYHON

CUCTEMBI B IBOMYHYIO, BOCBMCPHUYIHYIO U ACCATUYHYIO CUCTCMBI U O6paTHO

14 ApudmeTrndeckue onepanuy B ABOUYHONU CUCTEME CUHCICHUS

Jlormueckne BBICKa3bpIBaHUS. Jlormueckue 3HAYCHUS BBICKA3bIBAHWH. BHCMGHTapHLIe n
COCTaBHBIC BHICKa3pIBaHUs. Jlormueckme OIcpalvun: «u» (KOH’I)IOHKIII/ISI, JOTUYCCKOC

YMHO)KeHI/Ie), «Uiam» (I[I/ISLIOHKI_[I/IH, JJOT'MYCCKOC CJIO)KCHI/IC), «HE» (J'IOFI/IIICCKOG

Lo orpunanue). Ilpuopurer normyeckux omeparuil. OnpeneneHne UCTUHHOCTH COCTaBHOI'O
BBICKA3bIBAHUS IPU U3BECTHBIX 3HAUYECHUAX MUCTMHHOCTU BXOIALIUX B HETO DJIEMEHTapHBIX
BBICKA3bIBAaHU I

16 Jlornueckue BolpakeHus. [IpaBuna 3amucu jormdeckux BblpaskeHMH. [locTpoeHue Tadiuiy

' VCTUHHOCTH JIOTUYECKUX BBIPAKEHUN

1.7 Jlormueckuie 31eMeHThl. 3HAKOMCTBO C JIOTHYECKUMHU OCHOBaMHU KOMIIbIOTEPA

2 ANTOpPUTMBI U IPOTPAMMHUPOBAHHE

21 [lonstne anroputma. McnomHuTenu anropuTMoB. AJNTOPUTM Kak IUIaH yIPaBJICHUS

' UCIIOJIHUTEIIEM
95 CpoiictBa anroputma. CrocoObl 3alUCH alnropuTMa (CIOBECHBIH, B BUAE OJIOK-CXEMBI,
' porpamma)

AnroputMuyeckue KOHCTpyKUMU. KoHcTpykums «cienoBaHue». JIMHEHHBIH anropuTM.

2.3 OrpaHn4eHHOCTh JMHEMHBIX AJITOPUTMOB: HEBO3MOYKHOCTH IPELYCMOTPETH 3aBUCUMOCTH
IIOCJIETIOBATEIbHOCTH BBINOJIHAEMBIX IEUCTBUI OT UCXOIHBIX TaHHBIX

54 KoHncTpykiusi «BeTBiaeHHe»: MONHAS U HemoyiHas (opMbl. BeilonHeHne U HEBBINOJIHEHNE

yCJi0BUMA (I/ICTI/IHHOCTB " JJIOXKHOCTB BLICKEBLIBEIHI/ISI). HpOCTBIC 1 COCTAaBHBIC YCJIOBHUA




2.5

2.6

2.7

KoHcTpykius «moBTOpeHHE»: IUKJIbl C 3aJlaHHBIM YHCJIOM IOBTOPEHHH, C YCIOBUEM

BBITIOJIHCHUA, C HepeMeHHOf/’I OUKJIa

PaszpaboTka ans ¢GopMaTbHOTO HCHOJIHHUTENS alrOpuUTMa, MPHUBOJSAIIETO K Tpedyemomy
pe3ysbTaTy MpH KOHKPETHBIX MCXOAHBIX AAaHHBIX. Pa3paboTka HECIO0XKHBIX aJTOPUTMOB C
HUCIIOJIBb30BaHUECM IIUKIIOB M BETBIICHUI IJId YIIPaBJICHHUA q)OpMaJ'IBHLIMI/I HUCIIOJIHUTCIISIMU.
BrimonHenue aaropuTMoB BpYYHYIO M Ha KoMmbioTepe. CHHTAKCHYECKHE U JIOTUYECKHUE

ook, OTKa3bl

SI3pik nporpammupoanus (Python, C++, Java, C#, LllkonbHblit AsroputMudeckuit S3bIK).

CucremMa nporpaMMHUpPOBaHUs: PEIaKTOP TEKCTa IPOrpaMm, TPAHCIATOP, OTIATUUK

2.8

HepeMeHHaﬂ: THII, UMs1, 3BHAYCHUC. ]_IeJ'II)IC, BCIICCTBCHHBIC 1 CUMBOJIBHBIC IICPEMCHHEBIC

2.9

2.10

2.11

Omneparop mnpucBanBaHUs. Apu(pMETHUYECKHE BBIPAKEHUS U TOPSAOK WX BBIYUCIICHUA.
Omnepauuy ¢ UENbIMU YHCIAMU: LIEJIOYUCIIEHHOE JIEJIEHHE, OCTaTOK OT JeneHud. [IpoBepka
JEIUMOCTH OJHOTO [EJIOr0 YKcia Ha JPyroe

Bernenusi. CoctaBHbIE YCTOBHUsA (3aHCh JIOTHUYECKUX BBIPAKEHUN HA M3Y4aeMOM SI3BIKE
nporpaMMupoBanus). HaxoxaeHne MUHMMyMa M MakCUMyMma M3 JBYX, TPEX U YETBIPEX
yucen. Pemenne kBagpaTHOro ypaBHEHHUsI, UMEIOIIETO BEIIECTBEHHBIE KOPHU

Huanorosasi oTjiajKa MporpamMM: MOLIATOBOE BBIMOJHEHUE, MPOCMOTP 3HAYCHHUIN BEJTUYHH,

OTJ'Ia,I[OLIHHﬁ BBIBO/, BBI60p TOYKH OCTaHOBa

2.12

[ukn ¢ ycnoBueM. Anroput™m EBknnaa A HaX0XA€HUS HauOOJBIIET0 OOILIETO AeTUTeNs
JIBYX HaTypalbHBIX 4YHcesl. Pa3OueHue 3amucu HaTypajdbHOTO YHMCIAa B TO3UIIMOHHON

CUCTEME C OCHOBAHUCM, MCHBIIIUM UJIN PABHBIM 10, Ha OTACIBHBIC I_II/I(I)pBI

2.13

2.14

[Tukn ¢ nepeMeHHOM. ANTOpUTMBI ITPOBEPKU AEITUMOCTU OJHOTO LIEJIOr0 YMCia Ha JIPYyroe,
IIPOBEPKU HATYpaJIbHOTO YKCIIa HAa IPOCTOTY

OO6paboTka cUMBOJIBHBIX JaHHBIX. CUMBOJIbHBIE (CTPOKOBBIE) IepeMeHHbIe. [locuMmBoIbHAS
o0paboTka cTpok. [Toacuér yacToThl MOSBIEHUS CUMBOJIA B CTpoKe. BeTpoeHHble pyHKINU

JUIst 00pabOTKH CTPOK

2.15

OHpeI[CJ'ICHI/IC BO3MOJXHBIX PE3YyJIbTATOB pa6OTBI ajroputMa 1pu 3aJaHHOM MHOKCCTBE
BXOAHBIX AAHHBIX, OMPEACIICHUC BO3MOXHBIX BXOJAHBIX JAHHBIX, MPUBOAAIINX K JAHHOMY

pe3ysbTary




9 KIIACC

Kon IIpoBepsieMblii 3JIEMEHT CO/IePKAHUS

1 [udposast rpaMOTHOCTH
I'mo6ansnas cers Mutepuer. IP-ampeca y3noB. CereBoe XpaHeHWE IaHHBIX. MeTombl
11 WHMBHyaTbHOTO W KOJUICKTHBHOTO pa3MelleHuss HOBoW wuHpopmaruun B HHTepHETE.

bonpmme JaHHbIC (I/IHTepHeT-I[aHHBIC, B 4aCTHOCTH JaHHBIC COMAJIbHBIX CeTefI)

[Tonstue 06 mHbOpMaIMOHHONM 0€30MacHOCTH. YTPO3bl HHPOPMAITMOHHON 0€30MacCHOCTH
npu paboTe B TI00aTbHON CETH W METOIbl MpoTHUBOAEHCTBHS UM. IlpaBuna OezomacHoi
19 ayTeHTHQUKAMK. 3ammTa JUYHOM wuHpopManuu B cetn HWHTepHer. be3omacHbie
' cTpaTteruu noseaeHus B cetu Murepuer. [lpeaynpexieHre BOBICUCHHS B AECTPYKTUBHBIE
U KpUMHHAJIbHBIE (OPMBI CETEBOM AaKTHUBHOCTU (KHOEpOYIITUHT, (QUIIUHT U JOpYyrHe
(hopMBI)

Bunsl nestensHoctn B MHTepHeTe. MHTEpHET-CEpBUCH: KOMMYHHMKAIIMOHHBIE CEPBUCHI
(moutoBas ciyx0a, BUICO-KOH(EPEHII-CBSI3b U JPYTHE), CIPABOYHBIE CIY>KOBI (KapThl,
pacrucaHust W JIpyTue), TOWCKOBBIE CIYXKObI, CIyXObl OOHOBJIECHHS MPOrPAMMHOTO
1.3 obecriedeHuss M Jpyrue ciayxObl. CepBUCH TOCYAApCTBEHHBIX yciuyr. OOnauHble
XpaHwinina JaHabX. CpefcTBa COBMECTHOW pa3pabOTKH JOKYMEHTOB (OHJIAH-O(HUCH!).
[IporpamMmMHOe obecrnieueHrne Kak BeO-CEpBUC: OHJIAHOBBIE TEKCTOBBIE W TpaduyecKue
penaKkToOpBl, Cpebl pa3paboTKH MPOrpamMM

2 Teopernueckrne 0CHOBBI UH(POPMATUKHI

Mopenb. 3amauu, pemiaeMble C MOMOIIBI0 MojenupoBanus. Kimaccudukamuu mojenei.
21 MartepuanbHbie (HaTypHbIE) U WH(DOpPMALMOHHBIE MOjeTH. HempephlBHBIE U TUCKPETHBIE
Mozaenu. Mmutammonnsie Mojenu. Mrpoeie mopaenu. OIlleHKa COOTBETCTBUS MOJEITH

MOJICIIUPYEMOMY OOBEKTY U LIETISIM MOACIIUPOBAHUS
2.2 Tabnuunbie mogenu. Tabnuna Kak npeacTaBieHne OTHOIICHUS
2.3 ba3br nannbix. OTOO0p B TAOIUIIE CTPOK, YAOBIETBOPSIONINX 3aIaHHOMY YCIIOBHUIO

I'pa¢. Bepuuna, pedpo, nyts. OpHeHTHPOBAHHbBIE U HEOPUEHTHpPOBaHHbIE Tpadsl. JmuHa
(Bec) pebpa. BecoBas matpuna rpada. Jlnuna mytu mMexnay BepmmHamu rpada. Ilouck
2.4 onTuMaibHOro nmytu B rpade. HauanbHas BepmnHa (MCTOYHMK) M KOHEYHas BEpIIMHA
(cTox) B opueHTHpOBaHHOM Trpade. BoluncieHune konmuyecTBa MyTed B HaNpaBICHHOM

AIUKJINYECKOM Tpade

’5 Hepeso. Kopenb, BepimHa (y3en), IUcT, pedpo (ayra) aepesa. Beicora nepera. [lognepeso.
' [Tpumeps! ucnons3oBaHus qepeBbeB. [lepedop BapuaHTOB ¢ TOMOIIIBIO JiepeBa

2.6 IlonsTe mMareMaTUYECKOM MOACIIH. 38.,[(&‘{1/1, pemacMbIC C MOMOIIBIO MATEMATUYCCKOTO




2.7

3.1

3.2

3.3

3.4

4.1

4.2

(KOMTIBIOTEpHOT0) MojenupoBanus. OTiIMUMe MaTeMaTHYEeCKOW MOJAENHW OT HaTypHOU

MOJIETIH ¥ OT CIIOBECHOTO (JINTEPATYPHOT0) OMUCAHUS O0BEKTA

OTalbl KOMITBIOTCPHOTI'O MOACIIMPOBAHUA: IIOCTaHOBKa 3aJa4u, MMOCTPOCHUC
MaTeMaTHIeCKOI MOACIH, IIporpaMMHas pc€ajau3aliusd, TECTUPOBAHUEC, IIPOBCIACHUC

KOMIIBIOTEPHOI0 SKCIIEPUMEHTA, aHAJIU3 €r0 PE3yJIbTaTOB, YTOYHEHUE MOJIEIH
ANropUTMBI U IPOrPAMMHUPOBAHUE

Pazbuenne 3amaun Ha mnoxsamaud. CocraBiieHHE QITOPUTMOB U IPOrpaMMm C
UCIOJIb30BAHUEM BETBJICHHUH, LIMKIOB M BCIIOMOTATENIbHBIX AJTOPUTMOB JUIsl YIPABICHUS

HCIIOJIHUTCIICM HUJIU APYTUMHA UCITIOJTHUTCIIAMU

Tabnuunbie BenuuuHbl (MaccuBbl). OnHoMepHble MaccuBbl. (CocTaBlieHHE M OTJIAIKa
MPOrpaMM, pPEaTU3YIOMINX THUIIOBBIE AITOPUTMBI OOpPabOTKHM OJHOMEPHBIX YHCIOBBIX
MacCHBOB, Ha OJHOM W3 sI3bIKOB mporpammupoBanus (Python, C++, Ilackans, Java, C#,
IkonpHBIA ANTOPUTMHYECKUN SI3BIK): 3alOHEHHE YMCIOBOTO MAacCHBa CIydyalHBIMH
YHClIaMU, B COOTBETCTBUU C (OPMYJIONW WM MyTEM BBOJAA YHUCEN, HAXOXKICHHE CYMMBI
9JIEMEHTOB MAacCHBa, JIMHEWHBIA TIOWCK 3aJaHHOTO 3HAYEHUsS B MAacCCHUBE, MOACUET
JJIEMEHTOB  MAacCHuBa,  YAOBJICTBOPSIOIIUX  33/laHHOMY  YCIOBHUIO,  HaXOXKJIEHUE

MUHUMAJIBHOTO (MaKCUMaJILHOTO) 37ieMeHTa MaccruBa. COpTUPOBKA MacCUBa

OOpaboTka TMOTOKAa  JaHHBIX:  BBIYMCICHHWE  KOJHMYECTBA, CYMMBI,  CpEIHEro
apu(METHYECKOro, ~ MUHMMAJIBHOIO M  MaKCHUMaJbHOIO  3HA4YEHUS  JJIEMEHTOB

IMOCJICA0BATCIIBHOCTHU, YAOBJICTBOPAIOIUX 3aJaHHOMY YCJIOBHUIO

VYupasnenue. Curnan. O6partHast cBsa3b. [lomyueHue curHasoB oT HU(POBBIX AATYMKOB
(xacaHusi, pacCTOsHUSA, CBeTa, 3ByKa W Jpyroro). IIpumepsl HCIONB30BaHMS MPUHIIMIIA
00paTHOW CBSI3M B CHUCTEMax YIPABIICHUS TEXHUYECKUMH YCTPOHCTBAMH, B TOM YHCIIE B
po6ororexHuke. [Ipumepbl poOOTH3NPOBAHHBIX CUCTEM (CHCTEMa YIPaBICHUS JBHKEHUEM
B TPAaHCIOPTHOH CHCTEMe, CBAapO4YHAas JIMHHUS AaBTO3aBOJA, aBTOMATH3MPOBAHHOE
yIpaBJIeHUE OTOIUIEHHEM JIOMa, AaBTOHOMHAs CHUCTEMa YIpaBJIEHUS TPaHCHOPTHHIM

CPEICTBOM U APYTHE CUCTEMBI)
NudopmaninoHHbIe TEXHOJIOTHH

[Tonsitue 00 27IEKTPOHHBIX TaOiuIax. TUITBl TaHHBIX B SYEHKaX AJIEKTPOHHOW TaOIHUIIBI.
PenaktupoBanue u dopmaTupoBaHue Tadnun. BcerpoeHHble (YHKIMM 7S MOHWCKA
MaKCUMyMa, MHHUMYMa, CYMMBI U CpeaHero apudmerndeckoro. CopTUpoBKa TaHHBIX B
BBIJICJICHHOM Juana3zone. [locTpoeHue auarpamMm (rUCTOrpamma, KpyroBas guarpaMmma,

TOoueyHas nuarpamma). Beibop Tumna nuarpaMmmsl

[IpeobpazoBanue Gopmyn mpu KonupoBaHUU. OTHOCUTENbHAS, a0COMIOTHAS U CMEUIaHHAs

azpecarus




VYcoBHbIE BHIYUCICHUS B IEKTPOHHBIX Tabnunax. CyMMupoBaHUe U MOACUYET 3HAUCHUH,

4.3 OTBEYAIOIINX 3aJaHHOMY YycioBuio. OOpaboTka Oonblnx HaOOpOB JaHHBIX. UMcIeHHOE
MO/JICIIMPOBAHKE B AJICKTPOHHBIX TAOIHIIAX
Ponb MH(MOpMAIIMOHHBIX TEXHOJOTUH B Pa3BUTHUH IKOHOMHKH MHpA, CTPAHbBI, pPErHOHA.
OTtkpseiThie OOpa3zoBarenbHBIe pecypchl. I[Ipodeccun, cBs3aHHBIE ¢ HHPOPMATHKOW H
4.4 MH(POPMAIIMOHHBIMU ~ TEXHOJIOTHSIMHU:  BeO-IM3aliHEp, IMPOTrPaMMUCT, pa3pabOTUHK

MOOWIJIBHBIX TPHJIOKEHHUH, TECTHPOBIIUK, APXUTEKTOpP MPOrPaMMHOIO obecreueHus,

CIICHUAJIMCT I10 aHaJIW3y JaHHbIX, CHCTEMHBIMN AJIMUHUCTPATOP




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

Kon IIpoBepsieMble TpeGOBaHNS K NPeAMETHBIM pPe3yJbTaTaM 0a30BOI0 YPOBHSI 0CBOCHUSI
NPOBEPAEMOro OCHOBHOI 00pa30BaTeJIbHOH MPOrpPaMMBbI OCHOBHOT0 00111ero 00pa3oBaHHs HA OCHOBE
TpeOoBaHHS oroc
1 3HaTh (IOHUMATB)

Biajienre OCHOBHBIMHM MOHATUSAMHU: MH(pOpMANus, Iepeaada, XpaHeHue U o0paboTka
1.1 uH(OpMalK, aIrOPUTM, MOJEb, HM(POBOM MPOAYKT M HX HUCIOJIL30BAHUE IS
pelieHys y4eOHbIX U IPAKTHYECKHUX 3a1a4

1.2 Biiasienre MOHATHAMM: BHICKAa3bIBAHKE, JTOTUYECKAs OIEPALHs, JOTHIECKOE BHIPAKEHHE
2 YMeTb

VMeHue onepupoBaTh €IMHUIIAME U3MEPEHHS HH(POPMALMOHHOIO 00bEMa U CKOPOCTU

2.1
nepcaadu faHHbIX

YMenue 3anucbiBaTh M CpaBHMBaTh Lenble uyuciaa or 0 go 1024 B pa3iauuHbIX
2.2 NO3UIIMOHHBIX CHCT€Max CYMCIEHHS C OcCHoBaHusAMH 2, 8, 16, BBIIOIHATH

apudmeTHIecKre onepary HaJ HUIMH

YMeHue KoIupoBaTh U JCKOJAUPOBATH COOOIIEHNUS 10 3a/IaHHBIM TpaBUjIaM; TOHUMaHUE
2.3 OCHOBHBIX TPHUHIIUIIOB KOJWPOBaHUS MH(POPMALMK Pa3IMYHON HPHUPOABI: TEKCTOBOM,
rpadgu4eckoil, ayamno

YMeHHe 3amuchiBaTh JIOTUYECKUE BBIPAKEHUS C HCIOJIB30BAHUEM JIU3BIOHKIUH,
KOHBIOHKIIMM U OTPULIAHHUSI, ONPEAENSITh UCTUHHOCTh JIOTUYECKUX BBIPAKEHUU, €CIU
2.4 W3BECTHBI 3HAYEHUS HCTHHHOCTHU BXOJSAIIUX B HETO TMEPEMEHHBIX, CTPOUTH TaOJHUIIBI
WCTUHHOCTU Uil JIOTMUECKHX BBIPAKEHUH; 3alMCBIBATH JIOTMUYECKUE BBIPAKEHUS HA

M3y4aeMOM SI3bIKE IPOIPAMMHUPOBAHHUS

YMeHue coCTaBIIATh, BBINOJHITh BPYYHYIO U HA KOMIBIOTEPE HECIOXKHBIE AITOPUTMBI
JUIsl yrnpaBieHus: ucnonHutensamu (Yepenamka, YepTéXHUK U IpYyrue); co3aaBaTh U
OTJI@&KUBaTh MPOTPaMMbl Ha OJHOM M3 S3bIKOB mporpammupoBanus (Python, C++,
[Mackans, Java, C#, llIkonbHbIN ANropuTMUYecKuid SI3bIK), peannu3yIoiie HeCI0KHbIE
2.5 QITOPUTMBI 00PaOOTKM YHMCIIOBBIX JTAHHBIX C HCIOJb30BAaHUEM ITMKIIOB W BETBIICHUIA,
yMeHHE pa30uBaTh 3aaud Ha MO0J33/1a4yM, WUCIIOJIb30BaTh KOHCTAHTHI, IEpEMEHHBIC U
BBIPOKCHUS PA3IUYHBIX TUIIOB (YMCIIOBBIX, JIOTUYECKUX, CHMBOJIbHBIX ); aHATM3UPOBATh
MPEJIOKEHHBIN AITOPUTM, ONPEAENATh, KAKUE Pe3yJIbTaTbl BO3MOXHBI IIPU 33IaHHOM

MHOXECTBE UCXOJHBIX 3HaYCHUI

2.6 YMeHHe 3anucaTh Ha HM3Yy4aeMOM S3bIKE NPOrPaMMHMPOBAHHS AITOPUTMBI IIPOBEPKHU




JEIMMOCTH OJHOTO IIeJIOr0 4YHClia Ha Jpyroe, MpPOBEPKH HATypalbHOrO 4HCIa Ha
MPOCTOTY, BBbIACICHHUS WGP U3 HATYpaIbHOTO 4YHCIA, TOUCK MaKCHMYMOB,

MHUHHUMYMOB, CYMMBbI YHUCJIOBOM IIOCJIICOBATCIbHOCTHU

2.7

2.8

2.9

2.10

Brnanenue ymeHueM OpHUEHTHPOBATHCS B HMEpPAPXHUECKOM CTPyKType (hailstoBoit
cucreMbl, pabotath ¢ (ailyIoOBOH CHUCTEMOH NEPCOHANBHOTO KOMIIbIOTEpA C
UCIOJIb30BaHWEM Trpaduueckoro uHTepdeiica, a HUMEHHO: CO3/1aBaTh, KOMHPOBATh,

nepeMenaTh, IePeMMEHOBBIBATh, YAAISATh U ApXUBUPOBATH (ailsibl M KaTaJOTH

BJIaI[GHI/Ie YMCHUSIMHU n HaBBIKaMU HUCIIOJBb30BaHHUA I/IH(bOpMaI_[I/IOHHBIX u
KOMMYHHKAIIUOHHBIX TEXHOJIOTHI I IIOUCKA, XPaHCHUA, O6pa6OTKI/I H 1nepeaadn u

aHaJM3a pa3IMYHbIX BUIOB HH(POpMALIUU

YMeHue BBIOMpATh CIIOCO0 MPEACTABICHUS TaHHBIX B COOTBETCTBUHU C IMOCTaBICHHOU
3amauedi  (TaOnMIBl, CXeMbl, TrpaduKH, AWarpaMMbl) C  HCIOJb30BAHHEM

COOTBETCTBYIOIIUX IMPOTPAMMHBIX CPEICTB 00paOOTKH TAHHBIX

YmMmenue GopMmannzoBaTh U CTPYKTYPUPOBATh MHGOPMAIUIO, UCIIONB3YS 3JIEKTPOHHbBIE
TaOIUIBI U1t 00pabOTKH, aHAIM3a M BU3YAJU3aI[MH YHCIOBBIX JTAHHBIX, B TOM YHUCIIE C
BBIJIETICHUEM JMAaIna30Ha TaOJMIbI ¥ YIIOPSI0YUBAHUEM (COPTUPOBKOIA) €r0 3JIEMEHTOB;
YMEHHE TPHUMEHSATh B OJIEKTPOHHBIX Talbnmmax ¢GopMynbl st pacy€roB ¢
UCIOJIb30BAaHUEM BCTPOCHHBIX (DYHKIIMH, aOCONIOTHOW, OTHOCHTEIHHOW, CMEIIaHHOM
ajipecaliiy; UCIOIb30BaTh 3JIEKTPOHHbIE TAOIMIIBI JJI1 YUCIEHHOTO MOJEIMPOBAHUS B

IMPOCTHIX 3aa4aX U3 Pa3HbIX ITPEAMCTHBIX obnacreit




IHHEPEYEHbB 2JIEMEHTOB COJAEPKAHMUSA, ITPOBEPAEMBIX HA OI'D ITO
NHPOPMATHUKE

Kon IIpoBepsieMblii 3JIEMEHT COJlePKAHUS

1 [udposast rpaMOTHOCTH

@aitnpl ¥ manku (katayory). [IpuHIUnel mocTpoeHus ¢GanaoBeix cucteM. [lomHoe uMs
¢aiina (manku). [lyte x (aiiny (manke). Pabora ¢ ¢aiinamu u xKataioramu cpeacTBaMH

11 OIEpAIIMOHHOIN CHCTEMBI: CO3/laHHe, KOIMUpPOBAaHUE, MepeMelIeHHe, TepeUMEHOBaHUE U
ynanenue ¢aiioB u manok (karaiaoros). Tumbl ¢aitnoB. CBoiicTBa (aiinoB. DailaoBbIi
MeHemkep. [louck ¢aitnos cpecTBaMu oneparoHHON CUCTEMBI

O0benuHenne kommbloTepoB B cetb. Cerh HMuTepHer. BeO-cTpanuiia, BeO-caidr.

1.2 CrpykTypa anpecoB BeO-pecypcoB. bpaysep. [TouckoBbie cucremsl. [Torck nHpOpManum
M0 KJTFOUEBBIM CIIOBaM M 10 M300paxeHuo. J[0cTOBepHOCTh MHPOPMAIUH, TOTYICHHON
u3 Unrepuera. IP-agpeca y3noB. CeTeBoe XxpaHeHHE JaHHBIX

2 Teopernueckue OCHOBBI HH(OPMATHKH

JIMCKPETHOCTh JaHHBIX. BO3MOXXHOCTh OMKMCAaHUS HENPEPHIBHBIX 0OBEKTOB U MPOIIECCOB
C TIOMOIIBIO TUCKPETHBIX JTAHHBIX.

CumBon. Andasur. Momuocts andasura. [[Bowunsiii andasur. KomuuectBo
BCEBO3MOXKHBIX CJIOB (KOJOBBIX KOMOWHAIMN) (PUKCHPOBAHHOW JUIMHBI B JBOMYHOM
andasure. IIpeobpazoBanue marodoro andasuta K ABOUYHOMY. KOIMYECTBO pa3iuyHBIX

2.1 CJIOB (PMKCHPOBAHHOM JUTMHBI B ali(paBUTE OMPEICIEHHON MOIITHOCTH.

KoaupoBanue cumMBOIOB OJHOTO andaBUTa C MOMOINBIO KOJOBBIX CJIOB B APYroM
andaBuTe, KomoBas Tabnuua, nexonupoBaHue. KommpoBaHue TekcToB. PaBHOMEpHBIi
kon. HepaBnomepusiii koa. Komuposka ASCIIl. BocemuOutHbie kKoqupoBku. [ToHsTHE O
komupoBkax UNICODE. JlekoaupoBanue COOOMIEHUH C UCTIOIH30BAaHUEM PAaBHOMEPHOTO
1 HEpaBHOMEpPHOTo kKoaa. MubopmaninoHHbIi 00BEM TEKCTa

Nudopmannonnsii 00bEM naHHBIX. bBUT — MHHHManmbHas €IUHUIIA KOJUYECTBa

29 nH(popMaluu — ABOWYHBINA pa3psan. EaunHuinbl n3mepeHuss MHPOpPMAIMOHHOTO 00BbEMA
naHHbIX. burt, Oaiit, kumobalT, merabaiit, rurabaiit. CKOpOCTh Mepeaayu JaHHBIX.
EnuHuIB CKOPOCTH NEepeaadyu JaHHbBIX

KommpoBanue mBera. LlBeroBrie momenu. Mogens RGB. I'myOmna koaupoBaHWs.
23 ITamutpa.

PactpoBoe u BekTOopHOE mpeiacTaBieHue uzoOpaxkeHuil. Ilukcensb.  Orenka

MH(POPMALMOHHOTO 00BbEMa rpauuecKUX JTaHHBIX I PACTPOBOIO N300PAKEHHS

KonupoBanue 3Byka. PaspsHocTs 1 yactora 3anucy. Koim4ecTBo KaHaIOB 3aIKCH.
2.4 OneHka KOJIMYECTBEHHBIX IApaMeTPOB, CBA3aHHBIX C IPEICTABICHUEM U XPaHEHUEM
3BYKOBBIX (paiiyioB

HenosunuonHble W NO3UIMOHHBIE CHCTEMbl cuucieHus. Aundasur. OcHoBaHUE.
25 Pazpépuyrast Qopma 3amucu uumcna. IlepeBos B JECATHYHYIO CHUCTEMY 4YHCET,

3aMMCaHHBIX B APYTUX CUCTEMaX CUMCIICHUS.

PumMckast cucrema cuncieHust

JlBonuHas cucrema cuucieHud. llepeBon nensix umcen B npenenax or 0 go 1024 B
JBOMYHYIO cucTeMy cuucieHus. BoceMepuuHnas cucrema cuucnenusd. IlepeBon uncen u3

26 BOCBMEPUYHONW CHCTEMbl B JIBOMUHYIO M JIECATHUYHYIO CHCTEMbl M OOpaTHO.
lecTHanuarepuyuHas cuctema cuucieHus. llepeBoa uucen u3 mIeCTHAAATEPUUHON
CHCTEMBbl B JBOWYHYIO, BOCBMEPHUYHYIO M JECCATUYHYIO CHCTEMbl U OOpaTHO.
ApudmeTrrueckue onepau B IBOMYHON CUCTEME CUUCIICHUS




2.7

Jlornueckue BbICKa3biBaHUA. JIOrMYeCKuEe 3HAYEHHS BBICKA3bIBAHUM. DJIEMEHTapHbIE U
COCTaBHBbIC BbICKa3biBaHUs. Jlormueckue omnepanuu: «u» (KOHBIOHKIUS, JIOTHUYECKOE
YMHOXXCHHE), «WIN» (JAU3BIOHKIUSA, JIOTHYECKOE CIIOKCHHE), «HE» (JOTHYECKOe
orpunianue). [Ipuopurer norudeckux omnepanuii. OnpenerneHue UCTUHHOCTH COCTaBHOTO
BBICKA3bIBaHUSI, €CJIM U3BECTHBI 3HAYCHUSI HICTUHHOCTH BXOSIIMX B HETO 3JIEMEHTapHBIX
BbICKa3bIBaHUM. Jlornueckue BbIpakeHus. [IpaBwiia 3anmucu JIOTMYECKHMX BBIPAXKCHUH.
[TocTpoeHue TabnuI] ICTHHHOCTH JIOTUYECKHUX BBIPAKCHHM

2.8

Jloruueckue 3eMeHThI. 3HAKOMCTBO € JJOTHYSCKUMU OCHOBaMU KOMIIBIOTCPA

2.9

HenpepsiBuble M auckperHele Mozaenu. VMmuranvoHHele monenu. Mrposeie Mopenw.
OreHKa aIecKBaTHOCTH MOJIENIN MOAEIUPYEMOMY OOBEKTY M LIEJIIM MOJICIIMPOBAHUS

2.10

211

2.12

3.1

Tabmuunbie Mmoaenu. Tabauia Kak npeacTaBieHue oTHoIeHus. ba3er nanubix. OT6O0p B
TaOJIUIIE CTPOK, YAOBIETBOPSIONINX 33JaHHOMY YCIOBHUIO

I'pad. Bepmuna, pedpo, myts. OpueHTHpOBaHHBIE U HEOpUEHTHPOBaHHBIE Tpadbl. nHa
(Bec) pebpa. BecoBas marpuna rpada. [nuHa mytu mexny BepmuHamu rpada. ITouck
onTuMaiabHOro nytu B rpade. HauanbHas BepuimHa (MCTOYHUK) M KOHEYHAsl BEpLIMHA
(cTox) B opueHTHpOBaHHOM Tpade. BrruncineHue xonuyecTBa MyTeil B HaIPaBICHHOM
AIMKJINIECKOM rpade

HepeBo. Kopenb, Bepmmna (y3en), jguct, pedpo (myra) aepeBa. Bricota nepesa.
[TonnepeBo. Ilpumepsl ucnonb3oBaHus aepeBbeB. [lepebop BapuaHTOB € MOMOIIBIO
JepeBa

AJTOpPUTMBI U IPOTPAMMUPOBAHHE

CpoiictBa anropurma. CriocoObl 3alKMcH JIrOpUTMa (CJIOBECHBIH, B BUAE OJOK-CXEMBI,
IIporpaMma).

CocraBieHue ajlropuTMOB M NPOTrPaMM C MCIIOJIb30BAaHUEM BETBJICHHUH, LHUKIOB U
BCIIOMOTATENILHBIX aJTOPUTMOB sl yrpamieHus ucrnonnutenem (Pobor, Yepenamika,
YepT&xHUK U Apyrue). BeimoaHeHne anropuTMOB BPYYHYIO U Ha KOMITBIOTEPE

3.2

SI3pik  mporpammupoBanust  (Python, C++, TIlackamb, Java, C#, IIkonbHblit
AnropurMuyeckuil S3bIk).

Cuctema nporpaMMUpOBaHUS: PEAAKTOP TEKCTa MPOTrpaMM, TPAHCISATOP, 0TI UHK.
[lepemennas: Tum, ums, 3HadeHue. Llenrpie, BerecTBEeHHbIE M CHMBOJIBHBIE TIEPEMEHHBIE.
Omneparop npucBauBaHus. ApupMeTHYECKHE BBIPAKEHHUS U MOPAJOK MX BBIYUCICHHS.
Omepamn ¢ HENBIMH YHCIAMHU: IEJOYHCICHHOE JEJeHHE, OCTaTOK OT JEJIEHHUS.
BetBnenus. CoctaBHbIE YCIIOBUS (3alKMCh JIOTUUECKUX BBIPAKEHUH HA U3y4aeMOM SI3bIKeE
nporpaMMupoBanus). Haxoxaenne MUHIMyMa

U MakCUMyMa U3 JBYX, TpEX M ueThIpE€X uucen. PemeHue KBajpaTHOro ypaBHEHUS,
MMEIOIIEro BelleCTBeHHbIe KOopHU. Lukn ¢ ycnoBuem. Anroputm EBkmmnma mms
HaXOXXJICHUsS HauOOJIbIIEro OOINero JAeNMTeNs IBYX HaTypalbHBIX uucenl. Pa3Ouenue
3alMCH HATYpaJIbHOTO YHCJa B TO3WIIMOHHOW CHCTEME C OCHOBAaHHMEM, MEHBIIUM WU
paBHbIM 10, Ha oTaenbHble IUGPbL. LUkn ¢ nepemMeHHON. ANTOPUTMBI NPOBEPKHU
JETMMOCTH OJHOTO IEJNOT0 4YHhcia Ha JApPYyroe, NMPOBEPKH HATYpAJIBHOTO YHCJIA Ha
IPOCTOTY

3.3

OOpaboTka  CHUMBOJBHBIX  JaHHbIX. CHUMBOJBHBIE  (CTPOKOBBIE)  IEPEMEHHBIE.
[TocumBonpHas oOpaboTka cTpok. [loAacuéT YacToThl MOSIBIEHUS CHMBOJA B CTpPOKE.
Bcerpoennble hyHKIMM 1711 00pabOTKU CTPOK

3.4

OmnpeneneHre BO3MOXHBIX DPE3YJIbTaTOB PAa0OTHl aJTOPUTMA MPH JTAHHOM MHOKECTBE
BXOJIHBIX JaHHBIX, ONpEJEJIEHNE BO3MOXKHBIX BXOJHBIX JAHHBIX, MPUBOASIIUX K
JAHHOMY pe3yJIbTaTy




3.5

Tabnuunbie BenuuuHbl (MaccuBbl). OgHOMepHbIe MaccuBbl. CocTaBieHHE U OTJIaJKa
MpPOrpaMM, pPeaTu3yIINX THIIOBBIE aITOPHUTMBI OOpaOOTKH OJHOMEPHBIX YHCIIOBBIX
MacCHBOB, Ha OJHOM U3 S3bIKOB mporpammupoanus (Python, C++, ITackans, Java, C#,
[IxonbHbA AnropuTMuuecKkuil SI3bIK): 3aMOTHEHUE YMCIOBOIO MAacCHUBa CIy4alHBIMU
YHCIIaMU, B COOTBETCTBUU C (HOpMYIION UM MyTEM BBOJA YHCEJ, HAXOXKICHHE CYyMMBbI
3JIEMEHTOB MAacCCHBA, JIMHEWHBIM MOMCK 33JaHHOIO0 3HAYECHHS B MAacCCUBE, MOJCYET
JJIEMEHTOB  MAacCHBa, YAOBJETBOPSAIOIIMX  33aJaHHOMY  YCJIOBHIO, HaXOXJIEHUE
MUHUMAJIBHOTO (MaKCHMAaIILHOTO) 37ieMeHTa MaccuBa. CoptupoBka maccuBa. O0paboTka
MOTOKA JIaHHBIX: BBIYHUCICHHE KOJIMWYECTBA, CYMMBbI, CpPEIHEro apupMeTHUECKOro,
MUHUMQJIBHOTO W  MaKCHUMAJIbHOTO 3HAYEHHS D3JIEMEHTOB IOCIIE0BATEIbHOCTH,
YIOBJIETBOPSIOLINX 3a/IaHHOMY YCJIOBHIO

3.6

VYnpasnenue. Curnan. OOparHas cBs3b. [lonydeHue curHaiaoB oT HU(POBBIX JATYUKOB
(Hampumep, KacaHUs, pacCTOSIHUS, CBETa, 3ByKa). IIpumMepsl MCHoab30BaHUs NMpUHIMIA
oOpaTHOHM CBSI3W B CHUCTEMax YIPaBICHUS TEXHUYECKUMHU YCTPONCTBAMHU C IOMOIIbIO
JATYHKOB, B TOM YHCIIE B POOOTOTEXHUKE

WudopmanroHHbIe TEXHOIOTHH

4.1

4.2

4.3

4.4

4.5

TekcToBbie TOKYMEHTBI M MX CTPYKTYpPHBIE JIEMEHTHI (CTpaHuIla, ab3all, CTpOKa, CIOBO,
CHUMBOIN).

TekcToBBIi MPOLIECCOP — MHCTPYMEHT CO3/aHUsl, PEIAKTUPOBAHKS U (OPMATUPOBAHHS
TekcToB. llpaBuna HaOopa Tekcra. PemaktupoBanue Ttekcta. CBOWCTBa CHMBOJIOB.
Mpudt. Tuner mpudroB (pydreHsle, ¢ 3aceukamu, MOHOUIMPUHHBIE). [lomyx)upHoe u
KypcuBHOe Hauepranue. CBoiicTBa a03aimeB: TpaHUIBI, ab3alHBIA OTCTYI, WHTEPBAJ,
BBIPaBHHUBAHHE. [TapameTpsl CTpaHUIIBL. CruneBoe dbopmaTupoBaHue.
CrpykTypupoBanne HH(OPMAIMH C MOMOIIBIO CIIUCKOB W TaOmui. MHOTrOypOBHEBBIC
cnucku. JloOaBieHuWe TaOMMII B TEKCTOBBIE TOKYMEHTHI. BcTaBka H300pakeHUH B
TEKCTOBBIE OKYMeHTHl. OO0TekaHne M300pakeHHi TEeKCTOM. BKitOueHHe B TEKCTOBBIN
JOKYMEHT Jquarpamm, GopMmys, HyMepalii CTPaHHUIl, KOJOHTUTYJIOB, CCBUIOK U JPYTUX
HJIEMEHTOB

PactpoBbie pucynku. Mcnonb3oBanue rpaduueckux NpuMUTHBOB.

Onepanuu pegakTUpOBaHUS TrpapUUeckuxX OOBEKTOB, B TOM 4YHCIE MH(PPOBBIX
(dbotorpaduii: u3MeHeHHEe pazMepa, o0pe3ka, MOBOPOT, OTpakeHue, paboTta ¢ o0nacTsIMu
(BBIOENICHUE, KOMHMpPOBAHHWE, 3alUBKAa I[BETOM), KOPPEKIUs IIBETa, SPKOCTH U
KOHTpacTHOCTU. BektopHas rpaduka. Co3aHue BEKTOPHBIX PHUCYHKOB BCTPOECHHBIMH
CpeICTBAaMH TEKCTOBOTO TMpoIleccopa WM JAPYTUX MporpamMM  (TMPHIIOKESHHIA).
JloGaBieHne BEKTOPHBIX PUCYHKOB B JOKYMEHTbI

[ToaroroBka MynbTUMEIUNHBIX Tipe3eHTanmid. Craiin. JloOaBneHne Ha Ciaii TeKCTa H
n3obpaxenuit. Pabora ¢ Heckombkumu —crnaigamu. JloOGaBieHue Ha  craifg
ayJIMOBU3YaAIIbHBIX TaHHBIX. AHUMaIus. [ umepcchuiku

Tunel JaHHBIX B siUEHKax AIEKTPOHHOM TaOnuIpl. PemakTupoBanue u GpopmMaTHpOBAHUE
Tabnui. BecrpoeHHble GyHKIUM 715 TOMCKAa MAaKCUMyMa, MUHUMYMa, CYMMBI M CPEJTHETO
apudmernueckoro. CopTHpOBKAa MaHHBIX B BbIIETICHHOM aAuama3oHe. l[locTtpoeHue
nuarpaMMm (THCTOTpamMMa, KpyroBas auarpamma, TO4YedHas auarpamma). Beibop Twuma
nuarpammsbl. [IpeoOpazoBanue hopmyn nmpu konupoBaHuu. OTHOCUTENbHAS, A0COTIOTHAS
U CMeIllaHHas ajipecarius

VYcnoBHBIE BBIYMCICHUS B OJEKTPOHHBIX TaOiumax. CyMMHpOBaHWE W TOICYET

3HAa4YeHUH, OTBEYAIOIIUX 33JaHHOMY ycioBui0. OOpaboTka O0sbIIMX HAOOPOB JaHHBIX.
YucneHHOE MOJIETMPOBAHUE B 3JIEKTPOHHBIX TaOIHIIax
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