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INOACHUTEJIBHAS 3AIINCKA

IIporpamma o uHdopMaTHKe Ha ypOBHE OCHOBHOT'O OOLIEr0 0Opa3oBaHUs COCTaBJIEHA
Ha OCHOBE TpeOOBaHWI K pe3ylbTaTaM OCBOCHHS OCHOBHOH 00pa30BaTEeNbHOW MPOTPaMMBI
OCHOBHOTO o0miero obpazoBanusi, npeacraBieHHbx B PI'OC OO0, a takxke ¢enepaabHOR
paboueil mporpaMMbl BOCIIUTaHHUS.

IIporpamma no uHpopmaTuke AaéT NpPEACTAaBICHHE O LeNAX, oOIIel cTpaTeruu
00y4YeHHs, BOCIUTAHUS U Pa3BUTHS 0Oy4aromuXcs CpeAcTBaMU MHPOPMATUKH HAa 0a30BOM
YPOBHE, YCTaHABIMBACT 00s3aTEIbHOE INPEAMETHOE COACp)KaHUE, IMPelyCMaTpUBACT €ro
CTPYKTYPUPOBAHUE 110 pa3zeiaM U TeMaM.

IIporpamma 1o wuHQOPMATHKE ONpENeNseT KOJUYECTBEHHbIE W KAayeCTBEHHBIE
XapaKTepUCTHKH Y4eOHOrOo MaTepuayia Uil KaXIOro rofa HM3y4eHHs, B TOM YHUCIE IS
COJZIEPKATENILHOTO HAINOJHEHUS PA3HOTO BHIA KOHTPOJA (TPOMEXYTOYHOW aTTecTaluu
o0yyaroIuxcs, BCEPOCCUICKUX TMPOBEPOUYHBIX PAa0OOT, TOCYJapCTBEHHOM MTOTOBOM
aTTECTAIlUN ).

[Iporpamma 1o wuHGOpMATHKE SBISETCS OCHOBOM [UIS COCTAaBJICHHS aBTOPCKHX
Y4eOHBIX TPOTPaMM, TEMAaTHYECKOTO TUTAHUPOBAHMS Kypca yUUTEIIEM.

LensamMu wu3ydyeHuss HMHGOPMATHKM Ha YPOBHE OCHOBHOro o00Iero ooOpa3oBaHus
SBJISIOTCSL:

(dbopMHpOBaHHE OCHOB MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BuUTHs Haykd WH()OpPMATHKH, AOCTIDKEHHSIM HAyYHO-TEXHHYECKOTO Iporpecca M
OOIIECTBEHHON MpPaKTUKM, 3a CYET pa3BUTHS MpPEACTaBICHUH 00 uHPOpMaLUU Kak O
BaXHEHIIIEM CTPAaTErMYecKOM pecypce pa3BUTHs JIMYHOCTH, TOCyJapcTBa, OOIIECTBa,
MOHWMaHMsT POJM  WH(POPMALMOHHBIX MPOIECCOB, HH(DOPMAIIMOHHBIX PECYpCOB H
MH(OPMALIMOHHBIX TEXHOJIOTMH B YCIOBUAX LU(ppoBoi TpaHchoOpMaluu MHOTHX cdep
KHU3HU COBPEMEHHOTO 00OIIECTBA;

o0ecrieyeHre yciaoBUM, CIOCOOCTBYIOIIMX Pa3BUTHIO aITOPUTMHUYECKOTO MBIIUICHUS
KaKk HEoOXOIUMOTO YCIOBUS TNpPO(ECCHOHAIBHOW JEATENIFHOCTH B  COBPEMEHHOM
MH(POPMAIIMOHHOM O0O0IIIEeCTBE, MPE/IOIAraloIIero COCOOHOCTh O0yYaromerocs pa3ouBaTh
CIIO’)KHBIE 3aJjaud Ha Oosiee MPOCThlE MOJ33Ja4yH, CPAaBHUBATH HOBBIC 337aydl C 3aJa4aMH,
PELIEHHBIMU paHee, ONPEeAeNATh aru s JOCTH)KEHUS pe3yibTara U Tak Jalee;

dhopMHUpOBaHKME U PA3BUTHE KOMIIETCHIIMH OOydJaromuxcs B 00JACTH MCIOJIb30BAHUS
WH(POPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHA, B TOM WYHWCJIE 3HAaHUH, YMEHHHA W
HaBBIKOB paboTHl ¢ MH(OpMaIUei, TporpaMMUpPOBaHHs, KOMMYHHUKALIUU B COBPEMEHHBIX
UGPOBBIX Cpelax B YCIOBHAX oOecreueHHs MHPOPMALMOHHOM 0€30MacHOCTH JIMYHOCTH
oOyyaromierocs;

BOCIIUTAaHHE OTBETCTBEHHOT'O M M30MPATEIBHOTO OTHOMICHHS K HHPOPMALIUHU C YIETOM
MIPaBOBBIX M D3THUYECKHUX AaCMEKTOB €€ pacIpOCTpaHEHMs, CTPEMIIEHUS K MPOJOJIKEHHUIO
oOpa3zoBaHus B 001acTH MH(POPMALMOHHBIX TEXHOJOTHH M CO3UIATEIbHOM NEATEIbHOCTH C
MPUMEHEHHEM CPEACTB HHPOPMAIIMOHHBIX TEXHOJIOTHA.

Nudopmarrka B 0CHOBHOM 00111€M 00pa30BaHUH OTPaXKaeT:

CYIIHOCTh MH(OPMATHUKU KaK HAYYHOM AMCUUIUIMHBI, M3ydalolleld 3aKOHOMEPHOCTH
MPOTEKaHUs U BO3MOXKHOCTH aBTOMATH3allMM MH()OPMAIIMOHHBIX NPOLIECCOB B PA3IUYHBIX
cucTeMax;

OCHOBHBIC O0O0JIAaCTH MPUMEHEHHS WH(POPMATHKH, MPEXKIAE BCEro HHGOPMAIMOHHBIC
TEXHOJIOTHH, YIIPABICHHE U COLIMATILHYIO cdepy;

MEXIUCIUIUTMHAPHBIN XapakTep HHPOPMATUKU U UH(OPMAITHOHHOH e TeTbHOCTH.



N3yuenne wuHGOPMATUKM OKa3bIBAE€T CYIIECTBEHHOE BIHUSHHE Ha (OPMHUPOBAHUE
MHUpPOBO33pEHUsI O0y4aroIIerocsi, €ro JKU3HEHHYK IO3MILHMIO, 3aKJIa/JbIBA€T OCHOBBI
MOHMMAHMs TMPUHLIUINOB (YHKIMOHUPOBAHUS M  HCIOJB30BaHHUA HH(GOPMAIIMOHHBIX
TEXHOJIOTHH KaKk HEOOXOJMMOT0 HHCTPYMEHTA MPAKTUUYECKU JIFOOOH NEATETLHOCTH U OJTHOTO
3 HauOojiee 3HAYMMBIX TEXHOJOIMUYECKUX JOCTHKEHMH COBPEMEHHOM LMBUIIN3ALUY.
MHorue npeaMeTHble 3HaHUsL U CIOCOOBI AEATENbHOCTH, OCBOEHHBIE O0YYarOIUMHUCS IPU
M3ydyeHUH MH(POPMATHKH, HAXOJIAT MPUMEHEHUE KaK B paMKax 00pa30BaTebHOTO IMpolecca
IpU HM3YYCHUH APYTUX MPEAMETHBIX O0JIaCTeW, TaK W B HMHBIX >KU3HEHHBIX CUTYaIUsX,
CTAHOBSITCS 3HAUUMBIMU JJ1s1 (POPMUPOBAHMSI KAUECTB JINYHOCTH, TO €CTh OPUEHTUPOBAHBI HA
(bopMHpOBaHKE METAIIPEIMETHBIX M JMUYHOCTHBIX PE3YIbTATOB 00YUEHUS.

OcHoBHble 3amaun  yuyebHoro mpeamera «Mupopmaruka» — copMupoBaTh Yy
o0yJaromuxcsi:

[IOHMMaHWE MPUHLUIIOB YCTPOHCTBA M (YHKIMOHUPOBAHUS OOBEKTOB LU(PPOBOrO
OKpY’KEHHMsI, IPeJCTaBIeHUs 00 MCTOPUU U TEHJCHLUMAX pa3BUTHS MH(POPMATUKH IEpUoa
U poBOii TpaHCPOPMALIUK COBPEMEHHOTO OOIIIECTBA,;

3HAaHUS, yYMEHUS W HaBBIKM TPAMOTHOM IIOCTAHOBKHM 33Jay, BO3HHMKAMOIIUX B
IIPAKTUYECKOHN AEATeNbHOCTH, Ui UX PEIICHUs ¢ IOMOIIBI0 HH(OPMALIMOHHBIX TEXHOJIOTH,
YMEHUS U HaBBIKM (DOpPMaIM30BaHHOIO OMMCAHUS IOCTaBICHHBIX 3a]a4;

0a3oBble 3HaHHMSA OO0 WHPOPMALMOHHOM MOJCIUPOBAHUH, B TOM 4YHCIE O
MaTeMaTHYEeCKOM MOJICTHPOBAHUMY;

3HaHUE OCHOBHBIX QIFOPUTMUYECKUX CTPYKTYP U YMEHHME IPUMEHSTh 3TH 3HAHUS IJIs
MOCTPOESHMSI AITOPUTMOB PEIICHUS 33/1a4 110 UX MaTeMaTUYECKUM MOJEIISM;

YMEHUSI M HaBBIKW COCTABIICHHS MPOCTHIX MPOTPAaMM IO TIOCTPOCHHOMY aJITOPUTMY Ha
OJTHOM M3 SI3BIKOB IIPOTPAMMHUPOBAHHSI BEICOKOTO YPOBHS;

YMEHUS U HaBBIKM 3((EKTUBHOTO MCIIOJIB30BaHMUS OCHOBHBIX THIIOB MPUKIIAJIHBIX
nporpamMm (TpHIIOKEHMI) 001ero Ha3HaueHUs! U UH(OPMAIIMOHHBIX CHCTEM JUIs PELICHUs C
UX TIOMOIIBIO IPAaKTUYECKUX 3a7ad, BiIaJieHne 0a30BBIMH HOPMaMHU WH(GOPMAIIMOHHOMN TUKA
Y TIpaBa, OCHOBaMH MH(GOPMAIIMOHHON O€30MaCHOCTH;

YMEHHE TPaMOTHO WHTEPIPETUPOBATh PE3yNbTaThl PELICHUs MPAKTHMUYECKUX 3a]ad ¢
MOMOIIbI0  MH()OPMALMOHHBIX TEXHOJIOTUH, TNPUMEHATh TOJTy4YE€HHbIE pe3yabTaThl B
MIPAKTHYECKON JIEATEIbHOCTH.

Henu u 3amaun n3ydeHus MHPOPMATHKU Ha YpPOBHE OCHOBHOTO 001ero oOpa3zoBaHUs
OTIPEJNIENIAIOT CTPYKTYPY OCHOBHOTO COJEp)KaHUs y4eOHOro Mmpeamera B BUAE CIETYIOLINX
YeThIPEX TEMATUUYECKUX Pa3IesIoB:

nudpoBasi TpaMOTHOCTB;

TEOPETHYECKHE OCHOBBI MH(POPMATHKH;

JITOPUTMBI U IPOTPAMMHUPOBAHHE;

MH(pOPMAIMOHHbIE TEXHOIOTHH.

Ha n3ydenne nnpopmaTtuku Ha 6a30BoM ypoBHe otBoauTcs 102 yvaca: B 7 kiacce — 34
yaca (1 gac B Henento), B 8 kimacce — 34 vaca (1 gac B Hegemo), B 9 kinacce — 34 gaca (1 gac B
HEJIEITIO).

COAEP)XAHUE OBYYEHUA
7 KJIACC
MudpoBasi rpaMoTHOCTH
Komnbrorep — yHuBepcaibHOe YCTPOHCTBO 00pad0TKH JaHHBIX



Kommbelorep — yHUBEpcaabHOE BBIUMCIMTEIBLHOE YCTPOHCTBO, paloTaroliee Io
nporpamme. TUIbI KOMIBIOTEPOB: NEPCOHANBHBIE KOMIIBIOTEPHI, BCTPOEHHBIE KOMIIBIOTEPHI,
CYNEpKOMIBIOTEphl. MOOUIIBHBIE YCTPOUCTBA.

OcHOBHbIE KOMIIOHEHTBHI KOMIIbIOTEpA M MX Ha3zHadyeHue. [Ipoueccop. OnepaTtuBHas u
JOJICOBPEMEHHAsl MaMsTh. YCTpoWcTBa BBOJAa M BbIBoAA. CEHCOpPHBIA BBOJ, AATUYHUKHU
MOOUJIBHBIX YCTPOMCTB, CpeACTBa OMOMETPHUECKON ayTeHTU(UKALINH.

Hctopus pa3BUTUS KOMIBIOTEPOB M HporpaMMHoro obecreuenusi. Ilokonenus
KOMIIbI0TEpOB. COBpEMEHHBIE TEH/ICHLIUU PA3BUTHS KOMIIbIOTEPOB. CyNepKOMIIBIOTEPHI.

[TapanyienbHble BBIUACICHUS.

[lepconanbubiii komneioTep. [Ipoueccop U ero xapakTepuUCTUKU (TaKTOBas 4acToTa,
paspsanHocTts). OmneparuBHash mnamMsThb. JlodaroBpemMeHHas mamsaTh. YCTpPOWCTBa BBOAA U
BbIBOZa. OOBEM XpaHMMBIX JAaHHBIX (OIEepaTHBHAs NaMITh KOMIBIOTEpa, XECTKHHA U
TBEPAOTENbHBIN JUCK, TOCTOSIHHAS TAMATh cMapT(oHa) U CKOPOCTh TOCTYIMA JAJIsl Pa3INuHbIX
BHJIOB HOCUTEJNEH.

TexHuka 6€30MacHOCTH U MTpaBUiIa pabOTHI HA KOMITBIOTEPE.

IIporpamMmsl u 1aHHbIE

[IporpamMmMHoe obecrieueHue xKommbioTepa. [Ipuknaanoe mporpamMmmHoe obOecredeHue.
CucremHoe mporpamMMmHoe obecrieueHue. Cucrembl nmporpammupoBanus. [IpaBoBas oxpana
mporpaMM H JaHHbBIX. becrniaTHble M ycioBHO-OeciuiaTHble mnporpammbl. CBoOoaHOE
porpaMMHOe obecrieueHue.

@aiinel ¥ nanku (katanoru). [Ipunnumnel noctpoenus Qaitnoeix cuctem. [lomHoe ums
¢aitna (manku). Ilyte k Qaiiny (manke). Pabota ¢ daiimammu u katamoramu CpeacTBaMu
OTIEpAI[MOHHON CHCTEMBI: CO3/laHHE€, KONHMPOBAaHUE, IMEepeMEIlIeHHEe, NEPEeHMEHOBaHUE WU
ynanenue QaitnoB u nanok (karanoroB). Tumsl ¢ainoB. CBoiicTBa (aiiyioB. XapakTepHble
pasmepsl (ailyioB pa3IMyHBIX TUIOB (CTpaHMIA TEKCTA, JIEKTPOHHAs KHHra, (oTtorpadus,
3aIUCh MIECHU, BUJICOKIIUI, TOJTHOMETPaXHbIN (puiabM). ApxuBanus JaHHbIX. Mcnons3oBaHue
nporpamm-apxuatopoB. DaiinoBerii MmeHemkep. [louck QaitioB cpeacTBamMu onepanuoHHON
CUCTEMBI.

KoMmbroTepHsle BUPYCBl U Apyru€ BpPEJOHOCHBIE IporpaMmsbl. [IporpamMmsr s
3aLUTBI OT BUPYCOB.

KomnblotrepHbie ceTn

O6benuHeHne KoMmmblOTepoB B ceth. Cerh HWHTepHer. BeO-cTpanuiia, BeO-cailT.
CrpykTypa aapecoB Beb-pecypcoB. bpaysep. IlouckoBsie cuctemsl. [lonck nupopmanuu no
KIIIOYEBBIM CJIOBaM M MO H300pakeHHI0. JlocToBepHOCTh HMH(OPMAIUH, MOJYYEHHOH U3
WNHrepHera.

CoBpeMeHHbIE CepBUCH UHTEPHET-KOMMYHHUKAIUH.

CereBoil 3THKET, 6a30Bble HOPMBI MH(OPMAIIMOHHONW ATUKHM U MpaBa MpH padboTe B
Wutepnere. Ctpaterun 6e3zomnacHoro noseaeHus B lHTepHere.

TeopeTnueckne 0ocHOBbI HHGOPMATHKHU

Nudpopmanus u uHGopMannoOHHbIE IPOLECCHI

Wudopmanus — 01HO U3 OCHOBHBIX OHATUI COBPEMEHHOM HayKH.

Wudopmanus Kak CBeICHUS, NpEeAHA3HAYCHHBbIE Ui BOCIPHUITUS YEIOBEKOM, U
nHpopManusg Kak JaHHBIE, KOTOpPbIE MOTYT OBITH 00pabOTaHBI AaBTOMATH3WPOBAHHOM
CHUCTEMOM.

JIMCKpETHOCTh  JaHHBIX. BO3MOXHOCTh ONHMCAaHUS HEMPEPBIBHBIX OOBEKTOB U
IIPOLIECCOB C TOMOUIbIO AUCKPETHBIX JaHHbIX.



NudpopmanvoHHblE  MpoLEcChl  —  NPOLECCHl,  CBSI3aHHBIE C  XPaHEHHEM,
peoOpa3oBaHuEM U Niepeiadell JaHHBIX.

IIpeacraBiaenue nHpOpMaALHHU

CumBon. Andasur. MomuHocts andasuta. Pa3sHooOpasue s3bIKOB U angaBUTOB.
EcrectBenHble U (hopMasibHbIe S3bIKH. AJ(AaBUT TEKCTOB Ha PYCCKOM s3bIKe. JIBOMUHBIN
andaBut. KommdecTBO BCEBO3MOXKHBIX CJIOB (KOJOBBIX KOMOWHAIMK) (DUKCHPOBAHHOM
IHBL B aBou4yHOM andaBute. [IpeoOpasoBanue mo00oro andaBUTa K JIBOMYHOMY.
KonnyectBo pa3nuyHbIX C€JI0B (UKCUPOBAHHOM JUIMHBI B ajgaBUTE OINpene’IEHHOM
MOIITHOCTH.

KoaupoBanue cuMBOJIOB OAHOrO aji(aBUTa C IMOMOIIBIO KOJOBBIX CIIOB B JIPYroM
andasure, KOAOBas TAONIUIIA, TEKOTUPOBAHUE.

JBouunsblii kox. IlpeacraBneHue JaHHBIX B KOMIIBIOTEPE KaK TEKCTOB B JBOMYHOM
andasure.

WudopmannoHHbiii 00bEM AaHHBIX. BUT — MuUHUManbHas eIMHHMIIA KOJIMYECTBa
uHbOpMaMM — JBOWYHBIN paspsa. EnuHunel u3mepeHus wHOOpMAMOHHOTO 00BEMa
JAHHBIX. buT, 0aiiT, KUI00AKNT, MeradaiT, ruradamT.

CkopocTb nepesauu JaHHbIX. EMUHUIIBI CKOPOCTH Nepeaayy TaHHbIX.

Koauposanue tekctoB. PaBHoMepHbIil ko1 HepaBHoMepHbiii koa. Koguposka ASCII.
Bocemubutnasie koaupoBku. [lonstue o xomupoBkax UNICODE. JlekonupoBanue
COOOMICHUH ¢ UCTIOIB30BaHNEM PAaBHOMEPHOTO M HEPaBHOMEPHOTO Koja. MHbopMamoHHbIi
00BEM TEKCTa.

Hckaxenue nadopMaiu npu nepeaaye.

OObmee mpencraBieHre O LHU(POBOM MPEACTABICHUU ayJUOBHU3YaJIbHBIX U JPYTHUX
HENPEPBIBHBIX JTAHHBIX.

KonupoBanue nera. LlBeroBsie mozenu. Monens RGB. I'myOuna koaupoBaHuS.
[Tamutpa.

PactpoBoe u BekTOopHOe mpencTaBieHue u3o0paxeHuid. Ilukcenb. Onenka
nH(OPMALIMOHHOTO 00BEMA rpadMueCKUX JaHHBIX IS paCTPOBOTO N300paKEHUSI.

Konuposanue 3Byka. PaspsnHocTs 1 yactoTa 3anucu. KoandecTBo kaHaJIOB 3alIUCH.

OneHka KOJIMYECTBEHHBIX MapaMETPOB, CBSA3AHHBIX C MPEACTABICHUEM M XPaHEHUEM
3BYKOBBIX (DaiijioB.

NHpopManMOHHBIE TEXHOJIOTHH

TexcToBbIC JOKYMEHTBI

TexkcToBble JOKYMEHTBHI M WX CTPYKTYPHBIE 3JIEMEHTHI (CTpaHMIa, abd3all, CTpoOKa,
CJIOBO, CUMBOJ).

TexcToBbIH MpoliecCOp — MHCTPYMEHT CO3/IaHUS, pEAAKTUPOBAHUS U (POpMATHPOBAHUS
tekcToB. [IpaBuna Habopa Tekcra. PenakrupoBanue Texcta. CoiicTBa cumBoioB. Ilpudrt.
Tunel mpudToB (pydneHsle, ¢ 3aceykaMy, MOHOIIUpPUHHBIE). [lomyXkupHOE M KypCHUBHOE
Hayeptanue. CBoiicTBa a03alleB: rpaHMIIbl, a03allHBIM OTCTYN, WHTEpBaJl, BhIpAaBHUBAHUE.
[Tapametpsl ctpanunbl. CTuiieBoe popmMaTupoBaHHeE.

CrpykTypHrpoBaHue UHPOPMALUU C TIOMOIIBIO CHMCKOB U Tabiui. MHOroypoBHEBbIE
cnivckd. Jlob6aBieHue TabiuIl B TEKCTOBBIE TOKYMEHTHI.

BceraBka n300pakeHni B TEKCTOBbIE JOKYMEHTHI. OO0TeKaHNEe N300paKEHUM TEKCTOM.
BxitoueHne B TEKCTOBBIM JOKYMEHT jauarpamM, (opMmyi, HyMepalMH CTpaHMII,
KOJIOHTUTYJIOB, CCBUIOK U IPYIMX 3JIEMEHTOB.



[IpoBepka mnpaBonucanus. PacctanoBka mnepeHocoB. ['0socoBoil BBOA TEKCTa.
OnTuueckoe pacrno3HaBanue Tekcrta. KommbrorepHbiil nepeBoj. Mcnonab3oBaHue cepBHCOB
WuTepHera s 00pabOTKH TEKCTa.

KoMmnblorepHas rpaguxa

3HaKOMCTBO ¢ TpaduyeckuMHu pefakTopamu. PactpoBbie pucyHku. VMcmonb3oBaHue
rpaduyecKuX MPUMUTHBOB.

Onepanuu pemnakTHpOBaHUS TpapUUecKMX OOBEKTOB, B TOM 4YHCIEC HHU(PPOBBIX
dotorpaduii: U3MEHEHHE pa3Mepa, oOpe3ka, MOBOPOT, OTpaKeHUe, pabdora ¢ obJacTsIMu
(BBIOCIIEHUE, KOMHPOBAHHE, 3aJIUBKA LIBETOM ), KOPPEKILIUS 1IBETA, IPKOCTU M KOHTPACTHOCTH.

Bextopnas rpaduka. Co3naHue BEKTOPHBIX PHUCYHKOB BCTPOCHHBIMU CpPEICTBAMU
TEKCTOBOT'O IpOIECCOpa MU JPYrux mporpamm (mpuioxkenuii). JloOaBieHne BEKTOPHBIX
PHUCYHKOB B JOKYMEHTHI.

MyJabTuMeHiiHbIE Pe3eHTANNI

[ToaroroBka MynpTUMEANIHBIX Tpe3eHTanui. Crnaiin. JlobaBieHre Ha Claii]l TeKCTa U
n300paxxeHuii. Pabota ¢ HECKOJIILKUMH CIIaiiTaMu.

JloOGaBrieHue Ha ciail ayInoBU3YyalbHbIX JaHHBIX. AHUMAIHS. [ UTIePCCHUTKH.

8 KJIACC

Teoperndeckue 0CHOBbI HHPOPMATHKH

CucreMbl cUMcIeHUS

Heno3unmoHHble W TO3WIIMOHHBIE CHCTEMBI cuucieHus. Andasur. OcHOBaHHE.
Pa3Bépuyras popma 3amucu yncna. [lepeBoa B JECATHUHYIO CUCTEMY YHUCEIN, 3allMCAaHHBIX B
JPYTUX CUCTEMAaX CUHUCIICHUS.

Pumckas cucrema cuucieHus.

JlBouuHas cucreMa cuucienus. [lepeBon uensix uncen B npenenax or 0 go 1024 B
JBOUYHYIO CHUCTeMY cuuciieHus. BocbmepuuHas cuctema cuucieHus. [lepeBox umcen u3
BOCBMEPUYHOW CHUCTEMbl B JBOMYHYIO M  JIECATHMYHYIO CHUCTEMBI U  0OpaTHO.
HlectHaamarepuynas cucreMa cuucieHus. [lepeBox urcen U3 mecTHAANATEPUIHON CHCTEMBI
B JIBOMYHYIO, BOCBMEPHUHYIO U JIECATHYHYIO CUCTEMBI U 00paTHO.

Apudmernueckue oneparyy B JBOUYHON CUCTEME CUUCIIECHUS.

DJieMeHThI MaTeMATHYeCKOii JJOTUKH

Jlornyeckue BbICKa3bIBaHMs. JIornyeckrne 3HAUYCHHUS BBICKA3bIBAaHHUA. DIIEMEHTapHbBIE U
COCTaBHBIE BBICKa3bIBaHMs. Jlormyeckwe omepanuu: «u» (KOHBIOHKIHS, JIOTHYECKOE
YMHOXKEHHE), «HJIN» (IU3BIOHKIMS, JJOTHUECKOE CIIOKEHHE), «He» (JIOTHYeCKOe OTPHUIIaHUE).
[Tpuoputet nornveckux omnepauuii. OnpenenseHne UCTUHHOCTH COCTABHOTO BBICKA3bIBAHMA,
€CITM W3BECTHBI 3HAYCHHS MCTUHHOCTH BXOISIIMX B HETrO AJIEMEHTAPHBIX BBICKA3BIBAHHIA.
Jlornueckue BblpakeHus. [IpaBuia 3ammcu jmormdeckux BblpaskeHui. Iloctpoenue Tabmuig
HMCTUHHOCTH JIOTHYECKUX BBIPAKECHUH.

Jlornyeckue 351eMeHThl. 3HAKOMCTBO C JIOTHYECKUMHU OCHOBAMH KOMITBIOTEPA.

AJITOPUTMBI U IPOrPaMMHUPOBaHHE

HcnoaHuTe M M aJIrOpUTMBI. AJITOPUTMUYECKHE KOHCTPYKIIMHT

[Tonstue anroputma. McnomHUTEenu aaropuTMoB. ANTOPUTM Kak IUIAH YIPaBICHUS
UCTIOJTHUTEJIEM.

CgoiictBa anroput™ma. CriocoObl 3amucu anroputMa (CIOBECHBIN, B BUIE OJOK-CXEMBI,
nmporpamma).



AJroputTMUYecKue KOHCTpYKUMHU. KoHCTpyKIus «cnenoBanuey. JIMHEHHBIN alropuTMm.
OrpaHu4eHHOCTh JIMHEMHBIX AITOPUTMOB: HEBO3MOXHOCTH IIPELYyCMOTPETH 3aBHUCUMOCTb
IIOCJIEZI0BATEIBHOCTH BBINOIHIEMBIX IEHCTBUN OT UCXOIAHBIX TAHHBIX.

KoHCcTpykuusi «BeTBIEHHE»: TONHAas ¢ HemonHas ¢opmbl. Brimonnenue wu
HEBBIIIOJIHEHUE YCIOBUS (MCTUHHOCTb U JIOXKHOCTh BbICKa3biBaHMA). IIpocTeie U cocTaBHBIE
YCIIOBUH.

KoHcTpyKIus «T@10OBTOPEHUS»: LMKIBI C 33JaHHBIM YHUCIIOM IOBTOPEHHI, C YCIOBUEM
BBIIIOJIHEHMS, C IEPEMEHHOM LIUKJIA.

Pazpabotka 17151 GopManbHOIO HCHOIHUTEINS AJITOPUTMA, IPUBOSALLETO K TpeOyeMoMy
pe3yabTaTy NpU KOHKPETHBIX MCXOJIHBIX JaHHBIX. Pa3paboTka HECIOXKHBIX aIrOPUTMOB C
WCTOJIb30BAHUEM IUKJIOB U BETBICHHMN ISl yrpaBiieHUs (HOPMAIbHBIMU HCIOTHUTEISIMH,
TakumMu kak PoOot, Uepenmamika, UepTé&xHuk. BbimogHeHHE anropuTMOB BpPYYHYIO M Ha
KomrnbtoTepe. CUHTaKCUYECKUE U JJOrHyeckue omuoku. OTKa3bl.

S3BIK IPOrpaMMHUPOBAHUS

Azpik  mporpammupoBanus  (Python, C++, Ilackans, Java, C#, IlxonbHbii
ANTOpUTMUYECKUN S3BIK).

Cucrema nporpaMMHUpPOBaHUs: PEIAKTOP TEKCTA IPOrpaMM, TPAHCIIATOP, OTIAAUUK.

IlepemenHasd: Tunm, wuMs, 3HadueHue. Llenble, BEUIECTBEHHBIE W  CHMBOJIbHBIE
[IEPEMEHHBIE.

Omneparop npucBauBaHus. ApuMETHUECKUE BBIPAKECHUS U TOPSIOK UX BBHIYHCICHUSI.
Onepanuu ¢ LeabIMA YUCIIaMU: LENOYUCIEHHOE JEJIEHNE, OCTATOK OT JEJICHUS.

Bernenus. CoctaBHble YCIOBHS (3alMCh JIOTMYECKMX BBIPQXKEHUH Ha H3y4yaeMoOM
s3bIKE TporpamMmupoBaHus). HaxokneHne MuUHUMyMa M MakCUMyMa M3 IBYX, TpE€X U
4eThIpEX uncen. PemeHne kBaapaTHOro ypaBHEHHUsI, UMEIOIIETO BEIIECTBEHHbIE KOPHHU.

JuamoroBas OTJIajKa MpOrpaMM: IIOIIATOBOE BBINOJIHEHHWE, INPOCMOTP 3HAYECHUM
BEJIMYMH, OTJIa{0YHBIN BBIBOJI, BBIOOP TOUKH OCTAHOBA.

Hukn c¢ ycnoBuem. Anroput™m EBkimpa ans HaxoxXAeHUs HauOOJbIIEro O0OIIEro
NeNuTeNsl JBYX HaTypalbHbIX uHcen. Pa3OueHune 3amucu HaTypalbHOro 4YHClIa B
MO3UIIMOHHOH CHCTEMEe C OCHOBaHUEM, MEHBIIIUM UM paBHbIM 10, Ha OT/eNIbHBIE IU(PHI.

[Mukn ¢ nmepeMeHHOU. AJITOPUTMBI MPOBEPKH JEIMMOCTH OJHOTO LEJIOro 4Yuciaa Ha
Jpyroe, MPOBEpKH HAaTypalbHOIO YKCIIa Ha IPOCTOTY.

OOpaboTka CHUMBOJBHBIX JaHHbIX. CHMBOJIbHBIE (CTPOKOBBIE) IEpEMEHHBIE.
[TocumBonpHast o0paboTka cTpokK. IloacuéT 4YacTOThl MOSBIEHUS CHUMBOJA B CTpOKE.
Berpoennbie GyHKIMM U1 00pabOTKU CTPOK.

AHaJIM3 aJITOPUTMOB

Onpenenenre BO3MOXKHBIX PE3yJbTaTOB paOOThl aJrOpUTMA MPU JTaHHOM MHOKECTBE
BXOJIHBIX JJaHHBIX, OIPEJCIICHNE BO3MOXKHBIX BXOJHBIX JaHHBIX, MPUBOJAIIMX K JAHHOMY
pe3yJbTarty.

9 KJIACC

Hugposas rpaMOTHOCTH

I'mo6anbHas cerb UHTEepHeT M cTpaTernu 0e30MacHOro NoBeieHUusl B Hel

I'moGanbnas cetb UnTepHer. IP-anpeca y3noB. CereBoe XpaHeHHE JAaHHBIX. MeTo/bl
WHAWBUIYAJIBHOTO U KOJUIEKTMBHOTO pa3MelleHus HoBoW uHpopmauuu B HHTepHere.
bosnblive nanHble (MHTEPHET-1aHHBIE, B YACTHOCTH JJaHHBIE COLIMAIbHBIX CETEN).

[lonatue 006 wuHpopManuoHHONH  Oe30macHOCTH.  YTpo3bl  HMH(OPMAIIMOHHON
6e30macHOCTH Ipu padoTe B II0OATBHON CETH M METOJbl MPOTHBOJCHCTBUS UM. [IpaBuia



O0e3onacHOi ayreHTH(HKanuu. 3ammTa JUudHOW WHPopmanuu B MuTepHeTe. bezonacHbie
crpareruu noseneHuss B MHtepHere. [IpenynpexaeHue BOBIIEYEHUS B JIECTPYKTUBHBIE U
KpUMHHAJIbHBIE (DOPMBI CETEBOM aKTUBHOCTH (KUOEpOYyIUIMHT, (GUIIMHT U APYTHE (HOPMBI).

Pa6ora B MH()OPMALIHOHHOM NPOCTPAHCTBE

Bunsl nesrenbHocTH B IHTEpHETE, HHTEPHET-CEPBUCHI: KOMMYHHUKAIIMOHHbBIE CEPBUCHI
(mourtoBast ciryx0a, BUIICO-KOH(EPEHII-CBA3b M IPYTHE), CIPABOYHBIC CIYKOBbI (KapThl,
pacrucaHust W JIpyTue), TOUCKOBBIE CIYXObI, CIy)KObl OOHOBJECHHS MPOTPAMMHOTO
obecriedeHus: 1 Apyrue cirykobl. CepBHCHI TOCYyJapCTBEHHBIX yciryr. O0nayHble XpaHUIUIIA
naHHbIX. CpeacTBa COBMECTHOH pa3pabOTKM JOKYMEHTOB (oHJaiH-oducel). IIporpamMmmHuoe
obecrieyeHrne Kak BeO-CEpBUC: OHJIAITHOBBIE TEKCTOBBIE U TpaUuUECKUe PEeNaKTOPbl, CPebl
pa3paboTKu POrpaMM.

Teopernuyeckue 0CHOBbI HH(POPMATHKH

MopaeaupoBaHue Kak MeTO/ MO3HAHUS

Mogens. 3agauu, peniaeMsle ¢ MOMoLIbo MojenupoBanus. Kiaccudukanuu Mozaenei.
MarepuanbHble (HaTypHbIE) ¥ WH(GOpPMAIMOHHBIE MoOJeNU. HempepbhiBHBIE U TUCKPETHBIC
monenu. Hmuranmonneie moxaenu. Mrpossie Monenu. OleHKa aJeKBaTHOCTH MOJIEIH
MOJIJIUPYEMOMY OOBEKTY U LIEISIM MOJICIPOBAHUS.

Tabnuunbie Mosenu. Tabnuua kak npeacTaBlIeHUEe OTHOIIECHUS.

ba3bl nannbix. OTOOp B TAOIUIIE CTPOK, YAOBIECTBOPSIOIIMX 3aIaHHOMY YCIIOBHIO.

I'pad. Bepmmna, pebpo, myts. OpueHTHpPOBaHHBIE M HEOPUEHTHPOBAHHBIC TPadBbI.
Jlnuna (Bec) pebpa. BecoBast matpuna rpada. {nuna nytu mexay BepmnHamu rpada. [Touck
ONTUMAaJIbHOTO NMyTH B rpade. HauanpHas BepiinHa (MICTOUHUK) U KOHEUHas! BEPIUIMHA (CTOK)
B OpUEHTHpPOBaHHOM rpade. BpuucieHne KomMYeCTBa TIyTe B  HAlpaBICHHOM
AIMKIIMYECKOM Tpade.

HepeBo. Kopenb, BepummHa (y3emn), jJucT, pebpo (myra) nepeBa. Bricota nepesa.
[Monnepeso. IIpumeps! ncnonb3oBanus AepeBbeB. Ilepedbop BapraHTOB ¢ MOMOILIBIO 1€pEBA.

[TonATHE MaTeMaTHYECKON MOAEIH. 3a/1auH, pelraeMble C IIOMOIIBI0 MaTEMATHIECKOTO
(KoMnbIOTEpPHOT0) MozenupoBaHud. OTiIMuuMe MaTeMaTHYecKOM MOJeNu OT HaTypHOH
MOJIEJIN ¥ OT CJIOBECHOTO (JIMTEPATypHOTr0) OMUCaHUsI OOBEKTa.

Otanbl  KOMIBIOTEPHOTO  MOJEIMPOBAaHUS: IOCTAHOBKA  3aJayd, IOCTPOEHUE
MaTeMaTHYeCKOW MOJIeNM, TpOorpaMMHasl peaju3alus, TEeCTUPOBAaHHE, IPOBEICHHE
KOMITBIOTEPHOTO SKCIIEPHUMEHTA, aHAJTU3 €r0 Pe3yIbTaTOB, YTOYHEHUE MOJICIIH.

AJITOPUTMBI U IPOrpaMMHUPOBaHHe

Pa3paGoTka aJropuTMoB U NpOrpamMm

Pa3Ouenne 3amaum Ha mnoxzagaud. CocTaBieHHE aIrOPUTMOB U TMPOTrpamMMm €
WCTIOJIh30BAHUEM BETBJICHHUH, IWKIOB W BCIIOMOTATEIBHBIX aJITOPHUTMOB ISl YIIPABICHUS
ucroiHuTeNeM PoOOT M ApyruMy UCTIIOTHUTENSAMH, TAKUMU Kak Yepemnaiika, YepT&XHUK U
JIPYTUMHU.

Tabnuunbie BenuuuHbl (MaccuBbl). OnHOMepHbIE MaccuBbl. CocTaBiIeHHE U OTIaJAKa
MpOrpamMM, pEATM3YIOIIUX THUIOBBIE aJITOPUTMBI OOpPAaOOTKM OJHOMEPHBIX YHCIOBBIX
MacCHUBOB, Ha OJHOM U3 53bIKOB mIporpammupoBanus (Python, C++, Ilackans, Java, C#,
HIkonbHBI ANTOpUTMHYECKUN SI3BIK): 3alOJIHEHME YHCIOBOTO MAacCHBa CIydailHBIMHU
YHUCIaMH, B COOTBETCTBMM C (OPMYJION HIM HyTEM BBOJA YHMCEN, HAXOXKAECHUE CYMMBI
3JIEMEHTOB MacCHBa, IMHEWHBIM MOUCK 3aJaHHOTO 3HAYEHUSI B MACCUBE, MOJICUET IEMEHTOB
MacCcHBa, YJOBJETBOPSIOIIMX 33aJaHHOMY YyCJOBUIO, HAaXOXXJACHHE MHUHUMAJIBHOTO
(MakcuManbHOrO) 3meMeHTa maccuBa. CopTHpOBKa MaccuBa.



O6pa60TKa IIOTOKa  JaHHBIX: BBIYHMCIICHHUEC  KOJIMYECCTBA, CYMMEI, CpEOHETO

apu(MeTuyecKkoro, = MHUHHUMAJIBHOIO M  MAaKCHUMaJbHOTO  3HAUEHUS  DJIEMEHTOB
IIOCJIEI0BATEIbHOCTH, YAOBJIECTBOPSIOIIMX 3aJaHHOMY YCIIOBUIO.
YupasieHue

Vnpasnenue. Curnan. ObpartHas cBs3b. [lonydeHne curaanoB oT HUPPOBBIX TaTYNKOB
(kacaHusi, paccTOsIHMSA, CBeTa, 3Byka M JApyroro). IIpumepsl HCIONb30BaHUS NPUHLMIIA
0o0paTHOW CBSI3M B CHUCTEMax YIPABJICHUS TEXHUYECKHMMH YCTPOMCTBAMU C MOMOIIBIO
JaTYNKOB, B TOM YHCIIE B POOOTOTEXHUKE.

IIpumepbl pOOOTH3UPOBAHHBIX CUCTEM (CHUCTEMa YIPABJIEHUS JBU)KEHUEM B
TPAHCHOPTHOH cHUCTEMe, CBapOuHas JIMHUS aBTO3aBOJIa, aBTOMATU3MPOBAHHOE YIIPABICHUE
OTOIUIEHHEM JIOMa, aBTOHOMHAsl CUCTEMA YIPABIEHUS TPAHCIIOPTHBIM CPEACTBOM U JIpYIrHe
CUCTEMBI).

NudopManoHHbBIE TEXHOJIOTHH

DJIeKTPOHHBbIE TA0JUIbI

[lonsitue 00 »37eKTpOHHBIX Tabmuuax. Tumbl AaHHBIX B A4YeliKax 3IIEKTPOHHOMN
tabmunpl. PenaktupoBanue u popmarupoBanue tadbmaui. BeTpoeHHbIe GyHKIMU A7 TOMCKA
MakCUMyMa, MUHUMYMa, CyMMbl M cpenHero apugmerndyeckoro. CopTHpoBKa JaHHBIX B
BbIJIeJIECHHOM Juana3oHe. IloctpoeHue numarpamm (TUCTOrpamMma, Kpyrosas Jauarpamma,
TOUYEYHas fuarpamma). BeiOop Tumna quarpamMmel.

[IpeoOpazoBanue Gopmyn mnpu KonupoBanuu. OTHOCUTENbHas, aOCONMIOTHAs U
CMelIaHHas ajipecalusl.

VYciioBHBIE BBIYMCIEHHS B AJIEKTPOHHBIX TaOnmuuax. CyMMHpOBaHHE U IOJACYET
3HAYeHUH, OTBEYAIOIIMX 3aJaHHOMY YycioBHio. OOpaboTka OOJbIIMX HAOOPOB JaHHBIX.
YucneHHOe MOJIETMPOBAHUE B DJIEKTPOHHBIX TaOIUIIaX.

NudopmanuoHHbie TEXHOJOTHH B COBPEMEHHOM 00111eCTBe

Poinb nH(pOpMAIIMOHHBIX TEXHOIOTUH B pa3BUTHH 3KOHOMUKHM MHpa, CTPAHbl, pETHOHA.
OTKpBITEIE 00pa30BaTENIbHBIE PECYPCHI.

[Ipodeccun, cpsizanHble ¢ MHDOpPMATUKOW M HMH(OPMALMOHHBIMU TEXHOJOTUSMHU: BeO-
Iu3aiiHep, TNPOrpaMMUCT, pa3pabOTYMK MOOWIIBHBIX TMPHIOKEHHWH, TECTHPOBIIUK,
apXUTEKTOp MPOrpaMMHOT0 OOECNEYeHHUs, CHEeUUANIUCT MO aHAIN3Y JAaHHBIX, CUCTEMHBIH
aJIMMHUCTPATOP.

INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IMPOI'PAMMBI 11O
NH®OPMATHUKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

N3yuenne nHpoOpMaTUKKU Ha YPOBHE OCHOBHOT'O OOIIEro 0Opa30BaHMs HAIPABJICHO Ha
JOCTUXKEHHE 00YYaroIUMHUCS JTHUYHOCTHBIX, METAPEAMETHBIX U MPEIMETHBIX pPe3yJIbTaTOB
OCBOEHUS COJIEpKaHusl yueOHOro MmpeIMeTa.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pE3yabTaThl UMEIOT HANPABIEHHOCTh HAa PELIEHUE 3a]a4 BOCIMTAHHUS,
Pa3BUTHA U COLMATM3AIUHN 00yYaOIIMXCs CPEJICTBAMU y4E€OHOT0 ITpeIMeTa.

B pesynbraTe n3ydenns nHGOPMATHKH HAa YPOBHE OCHOBHOTO 00IIEro oOpa3oBaHUs y
oOyyarorerocst 0y1yT c()opMHUpPOBAHBI CIETYIONIUE TUNUHOCTHBIE PE3yJIbTaThl B YaCTHU:

1) naTpHOTHYECKOr0 BOCIIUTAHUS:

LIEHHOCTHOE OTHOLIEHHWE K OTCYECTBEHHOMY KYyJIbTYpHOMY, HCTOPHUUYECKOMY H
Hay4yHOMY HACJEIUI0, ITOHMMaHWE 3HAaueHUs WHQPOPMATHKM KaK HAyKH B IKU3HHU
COBPEMEHHOTr'0 0O0IIecTBa, BIAJCHUE JOCTOBEPHON MH(OpMAIUE 0 MepeioBbIX MUPOBBIX U
OTEYECTBEHHBIX JIOCTHKEHHUSAX B 00JacTH MH(POPMATUKH M MH(POPMALUOHHBIX TEXHOJOTHIA,



3aMHTEPECOBAHHOCTh B HAy4YHBIX 3HAHUSAX O HUPPOBOIM TpaHcHopMaIK COBPEMEHHOTO
00111eCTBa;

2) IyXOBHO-HPABCTBEHHOI0 BOCTIMTAHUS:

OpHUEHTAIIHS HA MOPAJIbHBIC IICHHOCTH U HOPMBI B CUTYAIUSX HPABCTBEHHOT'O BHIOOPA,
TOTOBHOCTh OLIEHUBAaTh CBOE MOBEJCHHWE M TIOCTYIKH, a TaKXKe IOBEACHHE M TOCTYNKHU
OpYTUX JIOAeH C MO3MIMHU HPABCTBEHHBIX W IMPABOBBIX HOPM C Y4YETOM OCO3HAHUS
MOCIIEACTBUI TIOCTYNKOB, aKTUBHOE HETPHUSATHE aCOIUAIBHBIX TMOCTYINKOB, B TOM YHUCIIC B
NHurepHere;

3) rpaskIaHCKOT0 BOCIIUTAHUSA:

MIPEJICTAaBJICHHE O COLMAIbHBIX HOPMAaxX M MpaBUiIaX MEXKINYHOCTHBIX OTHOIICHWH B
KOJUIGKTHBE, B TOM YHCJIC B COI[MAIBHBIX COOOIIECTBAaX, COOIOICHUE TPABIII 0€30MaCHOCTH,
B TOM 4YHCIIE HAaBBIKOB O0€30MacHOrO TIOBEJICHUS B HMHTEPHET-CPEle, TOTOBHOCTh K
pa3HOO0Opa3HOW COBMECTHOM [EATEIbHOCTH IMPHU BBIMOIHEHUU YYEOHBIX, MO3HABATEIbHBIX
3a/1a4, CO3[JaHUU y4EOHBIX IPOEKTOB, CTPEMJICHHE K B3aMMOIIOHUMAHHUIO M B3aUMOIIOMOIIIH B
porecce 3TON y4eOHOM IeATeIbHOCTH, TOTOBHOCTh OIICHHBATH CBOE IMMOBEJCHHUE M TIOCTYITKH
CBOMIX TOBAapUIICH C IMO3WIMU HPABCTBEHHBIX M IPABOBBIX HOPM C YYETOM OCO3HAHHS
MOCIIEACTBHM MOCTYIKOB;

4) HeHHOCTell HAYYHOI0 MO3HAHUA:

cOPMUPOBAHHOCTh ~ MHPOBO33PEHYECKHX  NPEACTaBICHUA 00  wmHbOpMannH,
WH()OPMALIMOHHBIX TpolleccaX W HH(POPMAIMOHHBIX TEXHOJOTHUSAX, COOTBETCTBYIOIIUX
COBPEMEHHOMY YpPOBHIO Pa3BUTHS HAyKHM W OOIIECTBEHHOW MPAKTUKH M COCTABISIOLIUX
0a30BYI0 OCHOBY JJIs TOHMMAaHHUS CYIIIHOCTH HAyYHOUM KapTUHBI MUPA;

WHTEpEeC K OOYUYECHHIO M MO3HAHUIO, JIFOOO3HATEIBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHMUIO, OCO3HAHHOMY BBIOOPY HAINPABIEHHOCTH W YPOBHS OOY4YEHHUS B
JaTbHEHIIIEM;

OBJIaJICHHE OCHOBHBIMHM HABBIKAMHU HCCJIEIOBATENbCKON JEATeIbHOCTH, YCTAaHOBKA Ha
OCMBICIICHHE OTIbITA, HAOJIOJCHHMA, IMMOCTYIKOB W CTPEMIICHHE COBEPIICHCTBOBATH ITYTH
JOCTHKCHUS HHIUBUYaIbHOTO U KOJUIESKTUBHOTO OJIaronoydus;

chOpMUPOBAHHOCTh ~ WH(OPMALIMOHHOW  KYJIBTYpPhl, B TOM YHCJIE HABBIKOB
CaMOCTOSITENIFHOM ~ paboThl €  y4eOHBIMH  TEKCTaMH, CIOPaBOYHOW  JIMUTEpaTypow,
pPa3HOOOpPa3HBIMU  CPEJCTBAMH  HH(POPMAIIMOHHBIX TEXHOJIOTHH, a TakkKe YMEHUs
CaMOCTOSITEITLHO OIPEIEISATh EH CBOECTO OOYUYCHUS, CTAaBUTh M (OPMYITUPOBATEH TSI CeOs
HOBBIC 3a7]aud B y4€Oe W MO3HaBaTEIbHOU AEATEIHHOCTH, PA3BHBATh MOTHBBI M MHTEPECHI
CBOCH MMO3HABATEIHHON ACITETFHOCTH;

5) dopMupoBaHus KYJbTYPbI 310POBbS:

OCO3HAaHWE IIEHHOCTH J>KHW3HH, OTBETCTBEHHOE OTHOIICHHWE K CBOEMY 370POBBIO,
yCTaHOBKA Ha 3JIOPOBBIM 00pa3 >KM3HMU, B TOM YHUCIIE U 32 CYET OCBOCHHS M COOIOJICHUS
TpeOoBaHMIl O6e30MacHO IKCITyaTallui CPeACTB MH(POPMAITMOHHBIX U KOMMYHUKAIIMOHHBIX
TEXHOJIOTHI,

6) TPy10BOr0 BOCIMTAHMSA:

WHTEpEC K TMpaKTHYecKoMy u3y4deHHio nmnpodeccuid U Tpyaa B cdepax
npodeccnoHaNbHON AESITeNFHOCTH, CBSI3aHHBIX ¢ MH()OPMATHKOW, MPOTPAMMHPOBAHHEM U
MH(OPMALIMOHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha TOCTH)KEHUSX HAyKU MHPOPMATHKU U
Hay4YHO-TEXHHUYECKOT0 Iporpecca;

OCO3HAHHBII BBHIOOP M TOCTPOCHHWE WHAMBHIYAILHON TPAeKTOPUU OOpa3oBaHUS U
KU3HEHHBIX TUIAHOB C YYETOM JIMYHBIX U OOIIECTBEHHBIX HHTEPECOB U TIOTPEOHOCTEI;



7) 3K0JI0ru4eCcKOro BOCIMTAHMS:

OCO3HAHME TI00aTBHOIO XapaKTepa HKOJIOTMYECKUX MPOOJIeM U MyTe X pelleHus, B
TOM YHCJIE C YI4ETOM BO3MOXKHOCTEH MH()OPMAIIMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJIOTHA;

8) apantanmu oOy4yamomerocss K HM3MEHSIIOIIUMCS YCJIOBHSAAM COLMAJBHOH M
NMPHUPOIHOH Cpe/bl:

OCBOGHHE OOYYalOIIMMHUCS COLUAIBHOTO OIBbITAa, OCHOBHBIX COLIMAIBHBIX POJIEH,
COOTBETCTBYIOLINX BEIYLICH NEATEILHOCTH BO3pacTa, HOPM H MpaBWJl OOIIECTBEHHOTO
noBeaeHus, (opM COIMANbHOM JKM3HM B Tpymmax M cooOmiecTBaXx, B TOM YHCIE
CYHIECTBYIOIIMX B BUPTYaJIbHOM IPOCTPAHCTBE.

METAIIPEIMETHBIE PE3YJIbTATBI

MeramnpeaMeTHble pe3yabTaThl OCBOCHHUS MPOTPaMMbl 1O HH(POPMATUKE OTPAKAIOT
OBJIQJICHUE  YHUBEPCAJIbHBIMH  y4eOHBIMH  JEHCTBHAMH  —  IIO3HABATEIbHBIMHU,
KOMMYHHMKATUBHBIMH, PETYJIATUBHBIMH.

ITo3naBaTenbHBbIC YHHBEPCAJIbHbIC YU4eOHbIC e CTBUSA

Ba3oBbie Joruyeckue aeiicTBus:

YMEHHE ONPENENATh MOHATHUS, CcOo3JaBaThb OOOOIIEHHUS, YCTaHABIMBAaTh AaHAJIOTHH,
KJaccu(UUUpoBaTh,  CaMOCTOATEIBHO  BBIOMpaTb  OCHOBAaHUS M KpPUTEpUH iAo
KJIaccu(UKaLMY, YCTAaHABIMBAaTh IPUYMHHO-CIEICTBEHHbIE CBS3M, CTPOUTH JIOTHYECKHE
paccyXaeHusl, JeJaTh yMO3aKIIO4YeHUs (MHAYKTUBHBIE, NEAYKTUBHbIE U IO AHAJIOIMHU) U
BBIBO/JIbI;

YMEHHUE CO037aBaTh, NMPUMEHATh U NPeoOpa30OBbIBaTh 3HAKM U CHUMBOJBI, MOJEIU U
CXEMBI JJIs pelIeHus] y4eOHBIX U O3HABATENIbHBIX 3a/1a4;

CaMOCTOSITENIbHO BBIOMpaTh croco0 pemieHns yueOHoM 3a1aun (CpaBHUBATh HECKOJIBKO
BApHAaHTOB pEIIeHMs], BBIOMpATh HauOoJiee MOAXOAAIIUMNH € Y4ETOM CaMOCTOSITENILHO
BBI/ICJICHHBIX KPUTEPHUEB).

ba3oBble uccienoBarejbCKue NeHCTBHA:

(GbopMyIHpoBaTh BONPOCH], PUKCUPYIOLINE Pa3pbiB MEXYy PEATIbHBIM U JKeJaTeJIbHbIM
COCTOSIHUEM CUTYyalluH, 00BEKTa, 1 CAMOCTOSATEIBHO YCTaHABINBATh HICKOMOE U JIaHHOE;

OLIEHUBAaTh Ha MPUMEHUMOCTb U JIOCTOBEPHOCTh MH(OPMAIIHIO, TIOTYYEHHYIO B XOJI€
UCCIIEIOBaHMS;

IIPOrHO3UPOBaTh BO3MOYKHOE JajbHEeIIee pa3BUTHE IPOLECCOB, COOBITMM M HX
MOCJICACTBHS B aHAJIOTUYHBIX WM CXOJHBIX CUTYAIUsX, & TAKXKE BBIABUTATh MPEANOI0KEHUS
00 MX pa3BUTUU B HOBBIX YCIOBHAX M KOHTEKCTaX.

Padora ¢ undopmanmeii:

BBIBJIATH  JepuuuT UHGOpMALMU, JIAaHHBIX, HEOOXOAWMBIX Ui  pelleHus
MMOCTaBJICHHOM 3aJ1a49M;

OPUMEHATh PaA3IMYHbIE METO/bl, MHCTPYMEHTBl M 3alpochl MpH TOHCKe U OoTOOpe
uHbOpMAllMK WM JaHHBIX W3 MUCTOYHUKOB C Y4ETOM MPEAJIOKEHHOH y4dyeOHOH 3amauu u
3aJlaHHBIX KPUTEPUEB;

BbIOMpaTh, aHAIU3UPOBATh, CUCTEMATU3UPOBATh U HHTEPIPETUPOBATH HMHPOPMAIUIO
pa3NUYHBIX BUAOB U (POPM NPEICTABICHHUS;

CaMOCTOSITENIbHO BBIOMpATh ONTUMANIbHYIO (OpMY MpeAcTaBiIeHUs HHGPOpMALMU U
WJUTIOCTPUPOBATh pelllaeMble 3a1a4l HECI0KHBIMHM CXEMaMH, AMarpaMMaMy, HHOU rpapuKon
M UX KOMOMHAIUIMU,

OLIEHUBATh HAAEKHOCTh MH(OPMAIMH IO KPUTEPHUSIM, MPEIIOKEHHBIM YUYUTEIEM WIIH
c(OpPMYIHPOBAHHBIM CAMOCTOSITENHHO;



3G (GEKTUBHO 3alIOMUHATh U CUCTEMATU3UPOBATh HH(POPMALIHIO.
KoMMyHHKaTHBHBbIE YHHUBEpPCAJbHbIE y4eOHbIe JeilcCTBUS

OO0menue:

COIOCTABJIATh CBOM CYXICHHMS C CYXACHUAMU JPYI'MX YYaCTHUKOB JMAJIOra,
OoOHapy>KUBaTh pa3IMYMe U CXOJCTBO NO3ULIUH;

NyOoJINYHO TPEACTaBIATh PE3YJNbTaThl BBIOJHEHHOIO ONbITA  (IKCIEPUMEHTA,
HCCIIEIOBaHMsI, IPOEKTA);

CaMOCTOSITENIbHO BBIOMpaTh (hopMaT BBICTYIUICHHS € Y4E€TOM 3ajad Npe3eHTALUU U
0CcOOEHHOCTEH ayJqUTOpPUU U B COOTBETCTBMM C HUM COCTaBJISITH YCTHBbIE U IHCbMEHHBIE
TEKCThI C UCIIOJIb30BaHUEM WIUTFOCTPATUBHBIX MATEPUAIIOB.

CoBMecTHast 1eITEJILHOCTD (COTPYAHMYECTBO):

MOHMMATh M HCIIOJIb30BaTh NMPEHMYIIECTBA KOMAaHIHOW M WHAWBUAYAJILHOW pPabOTHI
IIpU pEIIeHUH KOHKPETHOM MpoOyieMbl, B TOM YHUCIE IpPU CO3/J1aHUM HH(DOPMAIMOHHOIO
IIPOJyKTa,

MPUHUMATH 11eJTb COBMECTHON MH(OPMAIIMOHHOHN AEATEIBHOCTH 10 cO0py, 00paboTke,
nepenade, QopManu3auud MHQOPMALMK, KOJUIEKTUBHO CTPOMTH JEMCTBHS 1O €€
JOCTHKEHHUIO: PACHpPENeNATh POJIM, JOTOBAPUBATHCS, OOCYXKJIaTh HpPOLECC U pe3ysbTar
COBMECTHOH paboThI;

BBITIOJIHATH CBOIO YacTh Pa0dOThI ¢ MHpOpManuei in HHPOPMAIMOHHBIM IPOIYKTOM,
JIOCTUTasl KaueCTBEHHOIO pe3yjbTaTa IO CBOEMY HAMpaBICHUI0 U KOOPAMHHUPYS CBOU
JeUCTBUS C JPYTUMH YIEHAMU KOMaH/IbI;

OLIEHMBATh KauyecTBO CBOEro BKJIaja B OOMMH HHGOPMALMOHHBIM MPOAYKT IO
KPUTEPUSIM, CAMOCTOSITENIbHO CPOPMYIMPOBAHHBIM YUaCTHUKAMU B3aMMOJCICTBHS;

CpaBHMBaTh pPE3yJlbTAaThl C MCXOJHOW 3a/Jayeil M BKJIAJ KaXKIOro 4YileHa KOMAaHJbl B
JOCTH)KEHUE PEe3y/bTaTOB, Pa3/ieNiATh cepy OTBETCTBEHHOCTH U INPOSBIATh MOTOBHOCTH K
IIPEIOCTABIICHUIO OTYETA TIEpe] TPYIIION.

PeryasitTuBHble yHMBepcaJibHbIe y4eOHble ieiicTBUS

Camoopranuzanusi:

BBISIBJISAT B )KU3HEHHBIX U YUEOHBIX CUTYAIMSIX MPoOIeMbl, TpeOYIOIINE PELICHNUS;

OPUEHTUPOBATBHCS B PA3IMYHBIX MOAXOJAaX K NMPHUHATHIO PEelIeHUH (MHIUBHIyaIbHOE
MIPUHSATHE PEILIEHUH, IPUHATHE PELICHU B IPYIIIE);

CaMOCTOSITEJIbHO COCTaBIISATh AJITOPUTM DPELIEHUs 3a/1ayl (WIK ero 4acTb), BHIOMPATh
croco0 pemeHust y4eOHOM 3amaud C y4€TOM MMEIOLIUXCS PEeCcypcoB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTHPOBATh NpeJlaraéMble BApUAHThI PELIECHUI;

COCTaBJIATh IUIAH JIEHCTBUM (IUIaH pealn3alid HaMEYeHHOI'O ajropuTMa pelleHus),
KOPPEKTUPOBAaTh MPEUIOKEHHBIN alIrOpuTM € Y4E€TOM TIOJNyYEHHUS HOBBIX 3HaHMM 00
H3y4aeMOM OOBEKTE;

JienaTh BBIOOP B YCJOBUSAX HMPOTUBOPEUMBOM MH(POpPMALMU U OpaTh OTBETCTBEHHOCTH
3a peleHue.

CamokoHTpOJIBb (peduiexcusi):

BJIAJIETh CIIOCOOAMU CAMOKOHTPOJISI, CAMOMOTHUBAIMH U peIIeKCUH;

JlaBaTh OLIEHKY CUTYallMH U IIpejiaraTh IUIaH €€ U3MEHEHUS;

YUUTBIBaTh KOHTEKCT W NPEABUAETh TPYJHOCTH, KOTOpPbIE MOTYT BO3HUKHYTh HpHU
peleHny yueOHOM 3a1auu, aJallTUPOBATh PEIIEHUE K MEHSIOIMMCS OOCTOSATENbCTBAM;



OOBSICHATh NPUYMHBI JOCTHKEHMs (HEJOCTMXKEHUS) PE3ysbTaTOB MH()OPMALMOHHOM
NesITeIbHOCTH, /1aBaTh OLIEHKY NPUOOPETEHHOMY OIBITY, YMETh HAXOJIUTh IMO3UTUBHOE B
IIPOU3OLICAIIEH CUTYALINH;

BHOCUTh KOPPEKTHBBl B JCSATEIBHOCTH HAa OCHOBE HOBBIX OOCTOSITEIBCTB,
M3MEHUBIINXCS CUTYallUi, YCTAHOBJIEHHBIX OIIMOOK, BO3HUKIIUX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3yJIbTaTa LEJIU U YCIOBUSM.

IMOLUMOHATbHBII HHTEJIEKT:

CTaBUTH Ce0sl HA MECTO JIPYTOro YeIOBEKa, IOHMMATh MOTHBBI 1 HAMEPEHUS IPYTOTo.

IIpunsiTue cedst M APyrux:

0CO3HaBaTh HEBO3MOXXHOCTb KOHTPOJIUPOBATH BCE BOKPYT AK€ B YCIOBUSAX OTKPBHITOTO
J0CTYMA K JIFI0OBIM 00bEMaM HH(OPMAITHH.

NPEJMETHBIE PE3YJIbTATHI
K xonmy oOyuenus B 7 kiacce y oOyuwaromierocss 0yayT chopMHUpPOBaHBI CIEIYIOIIHE
YMEHHUS:

MOSICHATh Ha TIpUMepax CMBICI TIOHATHH «uHbOpMaus», «HMH(OOPMAIMOHHBIN
mporecc»,  «obOpaboTka  WHPOpPMaLUU»,  «XpaHeHHWE  HHGPOpMAIMMY»,  «IIepeaada
nHpopManuny;

KOAMPOBATh U JEKOIUPOBATh COOOLICHUS MO 3aJaHHBIM IPaBUJIaM, IEMOHCTPUPOBAThH
MMOHMMAaHHE OCHOBHBIX TIPUHIMIIOB KOAWPOBAaHHUS HWH(MOPMAUMN PA3IHUYHON TPUPOJIBI
(TexkcToBOM, rpaduIecKoil, ayamo);

CpaBHUBATh JUIMHBI COOOILEHHH, 3alIMCAHHBIX B Pa3JIMYHBIX al(aBUTaX, ONEPUPOBAThH
eIMHUIIAMU U3MEePEeHUs! MH()OPMAIIMOHHOTO 00bEMa M CKOPOCTH Nepeayn JaHHbIX;

OLIEHUBATh M CPaBHUBATh Pa3MeEpbl TEKCTOBBIX, Ipa)UIECKHX, 3BYKOBBIX (halIoB U
BH1€0(hAITOB;

IPUBOANUTH NPUMEPHI COBPEMEHHBIX YCTPOWCTB XpaHEHUs U INepeaud WHGPOpMaluy,
CpaBHUBATh UX KOJMUYECTBEHHBIE XapaKTEPUCTUKH;

BBIJICIATh OCHOBHBIE OJTanmbl B HCTOPHM M TOHUMAaTh TEHICHIMHA Pa3BUTHUS
KOMITBIOTEPOB U TIPOTPAMMHOT0 OOECTICUCHHUS;

NojlyyaTb W HCHOJb30BaTh HH(POPMALKIO O XapaKTePUCTUKAX IEPCOHATIBHOTIO
KOMIIbIOTEpAa M €ro OCHOBHBIX 3JeMeHTax (Ipoleccop, ONepaTUBHAs  MNaMsTh,
JOJITOBPEMEHHAs TaMSTh, YCTPOWCTBA BBOJIAa-BBIBO/IA);

COOTHOCHTB XapaKTEPUCTUKH KOMITHIOTEPA C 33/1a4aMHt, PEIIAeMBbIMHU C €T0 TTIOMOIIBIO;

OpPUEHTUPOBATHCSI B HEpPApXUUECKOW CTPYKType (ailyioBoi cHucTeMbl (3alUCHIBAThH
nojiHoe uMs (Qaiina (karanora), myTb K ¢ailry (kKatajory) mo HMMEIOUIEMYCs ONMHCAHUIO
(haiisIoBOM CTPYKTYpPHI HEKOTOPOTO HHPOPMAITMOHHOTO HOCUTEIIS);

pabotath ¢ (aiIoBONW CHCTEMOM MEPCOHATBHOTO KOMITBIOTEPA C HCIIOJIh30BAaHUEM
rpapuueckoro  uHTEepdeiica, a HUMEHHO: CO3/aBaTh, KONHPOBaTh, IEepEeMeNIaTh,
NIEPEUMEHOBBIBATh, yJAIATh W AapXUBUPOBaTh (ailiel M KaTajJorW, HCIOIb30BaTh
AHTHBHUPYCHYIO IPOTPAMMY;;

MPEJCTaBIATh PE3YNbTaThl CBOCH NEATENFHOCTH B BHJIE CTPYKTYPHPOBAHHBIX
WUTIOCTPUPOBAHHBIX JOKYMEHTOB, MYJIbTUMEIUHHBIX Mpe3eHTalNH];

uckath uHpopmanuio B HMHTepHeTe (B TOM dHcCIe, MO KIIOYEBBIM CIIOBaM, I10
M300pakKeHUI0), KPUTHIECKH OTHOCUTHCS K HaJICHHOW MH(OpMaIUU, 0CO3HaBas OMacHOCTh
IV JIMYHOCTH W OOIIECTBAa PAcIpOCTPAaHEHMs BPEIOHOCHOM HH(OpManuu, B TOM 4YHCIE
HKCTPEMHUCTCKOTO M TEPPOPUCTUUECKOTO XapaKTepa;

MIOHUMATh CTPYKTYPY aJIpecoB BeO-pecypcoB;



HCIOJIb30BaTh COBPEMEHHBIE CEPBUCHI HHTEPHET-KOMMYHUKAIIHIA;

coOmonarb TpeboBaHMs  O€30MacHOM  AKCIUTyaTallMM  TEXHUYECKUX  CPEICTB
MH(POPMAIIMOHHBIX M KOMMYHHMKAIIMOHHBIX TEXHOJIOTHH, COOJIONAaTh CETEeBOM OSTHKET,
6a30BbIe HOPMbI HH(POPMALMOHHOW 3TUKU U MpaBa Npu paboTe ¢ MPUIOKEHUSIMH Ha JTIOOBIX
ycTpoiictBax u B lHTepHeTe, BEIOMpaTh O€30MacHbIe CTPATErHH OBEJICHHS B CETH;

MPUMEHSTh METOABI MPO(YUIAKTUKY HETATUBHOTO BIUSHUS CPEACTB HHPOPMAIUMOHHBIX
1 KOMMYHUKAIIMOHHBIX TEXHOJIOTUH Ha 370POBbE M10JIb30BATEIIS.

K konmy oOyduenus B 8 kiiacce y oOywaromierocss OyayT chOpMHUPOBAHBI CIEIYIOIIHE
YMEHHS:

MOSICHATh HA NpUMEpax paziuuus MEXIy TIO3UIMOHHBIMA U HEMO3ULHUOHHBIMU
CUCTEMaMHU CUMCIICHUS;

3amuChIBaTh M CpaBHUBATH 1enbie ynciaa oT 0 mo 1024 B pa3iuyHBIX MO3UIIMOHHBIX
CUCTEeMax CYHCIEHUS (C OCHOBaHUSAMU 2, 8, 16), BHIIOIHATH apu(pMETHUECKHUE ONEPALIUN HaL
HUMU;

PacKpbIBaTh CMBICI OHATUN «BBICKa3bIBAHHUE), «JIOTHUECKAs OIIEPALIUS», «JIOTHUYECKOE
BBIPAKEHUE;

3aMKChIBATh JIOTUYECKUE BBIPAKEHHSI C UCTIOIb30BAHUEM TU3bIOHKIINH, KOHBIOHKIINU U
OTpPHUIAHUS, OMPENENIATh UCTUHHOCTh JIOTUYECKUX BBIPAKEHUH, €CIM HM3BECTHBI 3HAYCHUS
HMCTUHHOCTHU BXOJSIINX B HETO NEPEMEHHBIX, CTPOUTH TAOIHIIBI UCTUHHOCTH JJIS JIOTHYECKUX
BBIPA)KCHU;

PacKpbIBaTh CMBICI MOHSTUH «HCIIOTHHUTEIbY, «AITOPUTM», «IIPOTrpamMmay, MOHHMAs
pasHUILy MEX1y YHOTpeOIeHnEM 3TUX TEPMUHOB B OOBIZICHHOM peuu U B HHPOPMATHUKE;

OIMCHIBATh AJTOPUTM PELLIEHUS 33/1a4dl Pa3INdHbIMHU CIIOCOOaMH, B TOM YHCJIE B BUJE
OJI0K-CXEMEI;

COCTABIISATh, BBIMOJIHATH BPYYHYI0O M Ha KOMIIBIOTEPE HECIOXHBIE AITOPUTMBI C
HCIOJIb30BAHNUEM BETBICHUN U LIUKJIOB VIS YIIPABJICHUS UCIIOJHUTEISIMU, TAKUMHU Kak Pobor,
Yepenamka, YepTéxHUK;

HCIOJIb30BaTh KOHCTAHTHI U MEPEMEHHBIE PA3IUYHbIX TUIOB (YMCIOBBIX, JOTUYECKUX,
CUMBOJIbHBIX), @ TakKXkKe COJAEp)KallhMe MX BBIPAXKEHUs, MHCIOIb30BaTh OINEPATOP
MIPUCBaNBaHMUS;

UCIOJIb30BaTh MpHU pa3paboTKe NporpaMM JIOTMYECKHWE 3HA4YeHHs, ONepaluud |
BBIPXEHUS C HUMU;

aHAJIM3UPOBATh IPEIJIOKEHHBIE AITOPUTMBI, B TOM YHCJIE OINPEACNATh, KaKue
pe3yJIbTaThl BO3MOXHBI IIPU 3aJaHHOM MHO>KECTBE NUCXOHBIX 3HAUECHUI;

CO3/1aBaTh M OTJIAXKUBATh MPOrpaMMbl Ha OJHOM U3 SI3bIKOB MPOTPaMMHPOBAHUS
(Python, C++, Ilackanb, Java, C#, lllkonpHbIi ANropuTMuYecKuil SI3BIK), peamnu3yroline
HECJIO)KHBIE aJTOPUTMBI OOpAaOOTKM YHUCIOBBIX JAHHBIX C MCIOJB30BAaHUEM IMKJIOB W
BETBJICHUI, B TOM YHCJIE PEATU3YIOLIUE MPOBEPKY IEIMMOCTH OJHOTO LEJIOr0 4YMciaa Ha
Jpyroe, MpoBEpKY HATYpaJlbHOTO YHMCIIAa Ha MPOCTOTY, BbIAEICHHS LU(p U3 HATYpaJbHOTO
qucha.

K konmy oOyuenuss B 9 kJjacce y oOydarouierocs OyayT cGOpPMHPOBAHBI CIEIYIOIIUE
YMEHHUSL:

pa30buBaTh 3a/1a4M Ha MOJ3aa4l, COCTABIIATD, BBHIIIOJIHATH BPYUHYIO U Ha KOMITbIOTEPE
HECJIOKHBIE aJITOPUTMbI C HCIHOJB30BAaHHWEM BETBJIEHHUI, IIMKIOB M BCIOMOIaTEIbHBIX
JITOPUTMOB IS YIIPABJICHUS UCIIONHUTEIMH, TaKUMH Kak Po6oT, Uepenaika, YepTEXHUK;



COCTaBIATh U OTJIAXHUBaThb MPOrPaMMBbl, pEaNU3YIOIIHME TUIIOBbIE AaJITOPUTMBbI
00pabOTKH YMCIIOBBIX MOCIEI0BATEIbHOCTEH MIIM OJTHOMEPHBIX YHUCIOBBIX MAaCCHUBOB (IIOUCK
MaKCUMyMOB, MUHUMYMOB, CYMMbI WJIA KOJIMYECTBA 3JIEMEHTOB C 3a/IaHHBIMU CBOWCTBAMM)
Ha OJHOM U3 s3bIKOB nporpammupoBanus (Python, C++, Ilackanb, Java, C#, LlkonbHbli
ANTOpUTMUYECKHN SI3BIK);

pPacKpbIBaTh CMBICHI TOHSATUH «MOJENb», «MOJCIUPOBAHUEY, OINPEACHSATh BHIbI
MOJIeNIel, OIICHWBAaTh aJCKBAaTHOCTb MOJIEIM  MOJACIHPYEMOMY OOBEKTY M LEJIIM
MOJIETTUPOBAHUS;

UCIONIb30BaTh Trpapl M JAEpeBbs 11 MOJEIUPOBAHUS CHUCTEM CETEBOM U
HepapXUuecKol CTPYKTYpPhl, HAXOAUTh KpaTUallIuil myTh B Tpade;

BBIOMpPATh CrOCO0 MPEACTAaBICHHUS JAaHHBIX B COOTBETCTBUU C MOCTABJICHHOW 3ajadeit
(Tabmuupl, cxembl, TpaduKH, AUArpaMMbl) C HCHOJIB30BAHUEM COOTBETCTBYIOLIMX
MIPOrPaMMHBIX CPEJICTB 00pabOTKU JaHHBIX;

UCIOJIb30BaTh JJIEKTPOHHBbIC TaOMUIbI AN 0O0paOOTKM, aHajau3a W BHU3yalH3aluu
YHUCJIOBBIX JAHHBIX, B TOM YHUCJIE C BBIJCICHUEM JIMara30Ha TaOJUIbl U YINOPSAOUYNBAHHEM
(COpTUPOBKOI1) €T0 2JIEMEHTOB;

CO3/1aBaThb U MPHUMEHSTh B DJEKTPOHHBIX Tabmuuax Qopmynsl g pacuéToB C
WCIOJIb30BAHUEM BCTPOEHHBIX apupMeTHuecKux (yHKIuN (CyMMUPOBAaHHE U MOACYET
3HAUEHUH, OTBEYAIOIIMX 3aJaHHOMY YCIOBHIO, CpeAHee apu(METHYEecKoe, IOMCK
MaKCHUMaJIbHOTO U MHHUMAJIBHOTO 3HAYEHHs), aOCOJFOTHOM, OTHOCHUTEIBLHOM, CMEIIaHHOM
ajipecalvy;

UCIOJIb30BaTh JJIEKTPOHHBIC TAOMHIIBI ISl YUCICHHOTO MOJEIUPOBAHMS B MPOCTHIX
3aJlayax U3 pasHbIX MPEIMETHBIX 00JacTel;

WCIIOIh30BaTh COBPEMEHHBIC MHTEPHET-CEPBUCHI (B TOM YHCIE KOMMYHHUKAIMOHHBIC
CEpBHCHI, 00JaUHble XpaHWINIIA JAaHHBIX, OHJIANH-TPOrpaMMbl (TEKCTOBBIE M TpaduyecKue
PEAAKTOPBI, Cpeibl Pa3pabOTKH)) B yueOHON U MOBCEIHEBHOW e TENbHOCTH;

MPUBOJUTH TPUMEPHI HCIOJb30BaHUSI TEOMH(OPMAIIMOHHBIX CEPBHUCOB, CEPBHCOB
rOCy/lapCTBEHHBIX ~ YCIYT, 0Opa3oBaTelbHbIX cepBUcOB VHTepHeTa B y4ueOHOHM U
MMOBCEHEBHOMN JEATEIbHOCTH;

WCIIONb30BaTh PAa3jMYHbIE CPEJICTBA 3AIIUTHI OT BPEIOHOCHOTO MPOTPAMMHOIO
o0ecrniedeHus, 3aluiaTh NEPCOHAIbHYIO HH(OPMALINIO OT HECAHKIIMOHUPOBAHHOTO JOCTYyIMa
W €ero TOCIEACTBUM (pa3rialieHus, TMOJAMEHBI, yTpaThl JaHHBIX) C Y4ETOM OCHOBHBIX
TEXHOJIOTMUECKUX U COLIMAIbHO-TICUXOJIOTMUECKUX ACIIEKTOB UCIONIb30BaHUs ceT HTepHEeT
(cereBass aHOHUMHOCTb, ITU(POBOH Cliel], AayTEHTUYHOCTh CYOBEKTOB M PECYPCOB, OMACHOCTh
BPEJIOHOCHOTO KOJ1a);

pacrmo3HaBaTh MOMBITKA M TPEIyNpEeXIaTh BOBICUCHHE CeOS U OKPYXKAIOUMX B

NeCTPYKTUBHBIE U KpUMUHAJIbHBIE (POPMBI CETEBOI aKTUBHOCTH (B TOM 4HCIe KHOEpOYIUIHHT,
¢bumHr).
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U CTpaTeruu
0e3011acHOro
MOBEJICHUS B
HeH

https://m.edsoo.ru/M27Y814
4E

1.2

Pa6ora B
uH(pOpPMaLMOHH
oM
IIPOCTPAHCTBE

https://m.edsoo.ru/NGZ0UIO
E9

HUror
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Paznen 2. Teopernueckue OCHOBBI HH(OPMATUKH

2.1

MopaenupoBaHu
€ KaK MeTO

8 1

https://m.edsoo.ru/DGM34B
VUL
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Wroro no pazneny
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Pasnen 3. AiropuTmsl U IporpaMMHpOBaHUE

Paspaborka https://m.edsoo.ru/MD5WV 1
3.1 | aNropuT™MoB H 6 1 72T
IpOrpamMm _
https://m.edsoo.ru/GKKEIR
3.2 | Yupasienue 2 7ZFU
Uroro no pazueny 8

Paznen 4. UndopmarimoHHbIe TEXHOJIOTUH

ONEKTPOHHBIE

4.1 TaOJIUIIBI

https://m.edsoo.ru/HT45101
A

10

Nudopmanmonn
bI€ TEXHOJIOTUH

B COBPEMEHHOM

oOmecTBe

4.2

https://m.edsoo.ru/6 WEQ7H
YED

Uroro no pazneny

11

PesepBHOE Bpemst

OBLLIEE
KOJIMYECTBO
YACOB I10
[TIPOTPAMME
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IMPOBEPAEMBIE TPEBOBAHMS K PE3YJIbTATAM OCBOEHHMS OCHOBHOM
OBPA3OBATEJIbHOM ITPOT'PAMMBI

7 KUIIACC
Kon o
[TpoBepsieMble TpeIMETHBIE PE3YIbTAaThl OCBOCHHS OCHOBHOMN
IIPOBEPSIEMOTO .
00pazoBaTenbHON MTPOrpaMMbl OCHOBHOTO 00111ero 00pa3oBaHus
pe3ynbTara
1 ITo Teme «lIudpoBast rpaMOTHOCTH
[TosicusiTh  Ha  mpuUMepax  CMBICA  TOHATUH  «MHQOpMAIUL»,
1.1 «H()OPMAIIMOHHBIA Tporece», «0bpaboTka MHPOpPMALIMMY, «XpaHEHUE
uH(popMaLuny, «repeaada HHPOpMaIum»
- [TpuBOIUTE PUMEPHI COBPEMEHHBIX YCTPOMICTB XpaHEHHsS M Mepeaaun
' uH(pOpMaIliK, CPABHUBATH UX KOJMYECTBEHHBIC XapaKTEPUCTHKU
[TomydyaTs © UCHONB30BaTh HMH(POPMAMIO O  XapaKTePUCTHKAX
13 MEPCOHAIBHOIO KOMIBIOTEPA U €r0 OCHOBHBIX 3JIEMEHTax (mpolieccop,
' OmnepaTuBHAsl MaMAThb, JOJTOBPEMEHHasi MaMsATh, YCTPOWCTBa BBOJA-
BBIBOJIA)
L4 COOTHOCUTH XapaKTEPUCTHKU KOMIIBIOTEPA C 3a/JadyaMM, PEIIAEMBbIMU C
' €ro MOMOILBIO
1.5 OpueHTHpOBaThCS B HMEPAPXMUYECKOW CTPYKTYpe (ailioBoi CHCTEMBI




(3amuceIBaTh MOJIHOE MMs (aiina (KaTtanora), myTh K (aily (karajaory)
M0 UMEIONIEMYCsS OMucaHuio (alIoBOH CTPYKTYpBl HEKOTOPOTO

WH(POPMAITMOHHOTO HOCHUTEJIS )

1.6

1.7

PaGoTtateh ¢ (alIoBOM CHCTEMOW MEPCOHAIBHOTO KOMIIBIOTEpA C
UCTIONIb30BaHUEM rpadudeckoro wHTEepdeiica: co3naBath (KOMUPOBATH,
nepeMeniaTb, MEePEerMEHOBBIBATh, YIANATh M apXUBUPOBATh (ailibl U

KaTaJjoru, UCII0JIb30BaTh AaHTUBUPYCHYIO IPOrpamMmy)

Hckatp nndopmanuio B lHTepHETE (B TOM YHCIIE MO KIOYEBBIM CIOBAM,
10 M300paKCHUIO), KPUTUIECKH OTHOCUTHCS K HalIecHHOW MH(opManuu,
OCO3HaBaTh OMACHOCTb IJISl JIMYHOCTH M OOIIeCTBa pPacHpOCTPAHEHUS
BPEIOHOCHON wWH(OpMAIMK, B TOM YHCIE OSKCTPEMHUCTCKOTO U

TEPPOPUCTUYECKOTO XapaKTepa

1.8

[ToHuMaTh CTPYKTYpY allpecoB BeO-pecypcoB

1.9

Hcnonp3oBaTh COBPEMCHHBIC CCPBUCHI I/IHTepHCT—KOMMYHI/IKaHI/Iﬁ

1.10

Cobmonate TpebOoBaHusi 0€30MacHON IKCIUTyaTallid TEXHUYECKHX
CpencTB HMH(DOPMANMOHHBIX W KOMMYHUKAIMOHHBIX  TEXHOJIOTHIA,
coOroaaTh CETeBOM ATUKET, 0a30BbIe HOPMbI HH(GOPMAIIMOHHON STHKU U
mpaBa Mpu paboTe C MPWIOKEHUSIMH Ha JIOOBIX YCTpPOMCTBaX M B

I/IHTepHeTe, BLI6I/IpaTB Oe3omacHbIe CTpaTeruu NNOBCACHUA B CCTU

1.11

HpI/IMeHHTB MCTOBI HpO(l)I/IJIaKTI/IKI/I HETAaTUBHOI'O BJIUAHUA CpPCIACTB
I/IH(l)OpMaIII/IOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTHII Ha 300pPOBLEE

IIOJIB30BaTCIIA

2.1

2.2

2.3

ITo Teme «TeopeTnueckre 0OCHOBbI THPOPMATHUKI»

KomupoBaTh M nexkogupoBaTh COOOIIEHUS TIO 3aJlaHHBIM TPaBHIIAM,
JIEMOHCTPUPOBATh TMOHMMAHHME OCHOBHBIX HPUHIIMIIOB KOAUPOBAHUS
nH(pOpMaIUK pa3TUuIHON MPUPOIBI (TEKCTOBOM, TpaduiecKkoit, ayano-)

CpaBHUBATH JUTMHBI COOOIIEHUH, 3alMMCAHHBIX B PA3JIMYHBIX al(haBUTaX,
OTIepUPOBaTh EAUHHUIIAMH H3MEpeHUs HH(OPMALMOHHOTO 00bEéMa U

CKOPOCTH TIepeavuM TaHHBIX

OueHuBaTh U CPaBHUBATH pa3Mepbl TEKCTOBBIX, IPpapUueCcKuX, 3BYKOBBIX

¢aiinos u Bugeodaiinon

ITo Teme «I/IH(bOpMaL[I/IOHHBIC TCXHOJIOTHH»

3.1

[IpencraBmsTh pe3yabTaThl CBOEH ESITENLHOCTH B BUJIE

CTPYKTYPHPOBAHHBIX HUIUTIOCTPUPOBAHHBIX AOKYMCHTOB,




MYJIbTUMEIMIHBIX MPEe3CHTAIUN

8 KIIACC
Kon o
[IpoBepsiemble npeaMeTHBIE pe3yIbTaThl OCBOCHHSI OCHOBHOM
MIPOBEPSIEMOTO .
00pa30oBaTeNbHON MPOTrpaMMbl OCHOBHOTO 00IIIero 00pa3oBaHUs
pe3yJibTara
1 ITo Teme «TeopeTrdeckue 0CHOBBI HH(DPOPMATUKID
1 [TosicHsaTh Ha mOpuMepax pa3IMuus MEXAY MO3UIMOHHBIMU U
' HEIO3UIIMOHHBIMU CUCTEMAaMH CUHCIICHUS
3anuchiBaTh M CpaBHUBaTh Iieibie unciaa oT 0 go 1024 B pa3iuyuHbIX
1.2 MO3UIIMOHHBIX CHCTEMax cuucieHus (¢ ocHoBaHusiMu 2, 8, 16),
BBITIOJTHATH apU(PMETHICCKHEC OTIEPAIIH HaJl HUMH
13 PackpbiBaTh CMBICIT TOHATHI «BBICKA3bIBAHUEY, <«JIOTUYECKAs ONEpaliusi»,
' «JTIOTMYECKOE BBIPAKCHUE
3anuchIBaTh JIOTUYECKUE BBIPAXKEHUS C HMCIOJIB30BAHHEM JIU3BIOHKIINU,
KOHBIOHKIIMM W OTPULIAHUSA, OMNPEIENATh HCTUHHOCTh JIOTHYECKHUX
1.4 BBIPOKCHUH, €CIM WM3BECTHBI 3HAYEHHS] MCTUHHOCTH BXOJSIIUX B HETO
MEePEeMEHHBIX, CTPOUTH TaOJMIBI HUCTUHHOCTH ISl JIOTHYECKHX
BBIpa)KCHUI
2 ITo Teme «AJITOPUTMBI U TPOTPAMMHUPOBAHUEY
PackpeiBath CMBICJI MMOHATHH «UCIIOJTHUTEIbY, «QITOPUATMY,
2.1 «IporpaMMay, TOHHMMAas pa3HUIy MEXAYy YIOTPEOJICHUEM OSTUX
TEPMHUHOB B OOBIICHHOI peun U B HH(GOpMaTHKE
55 OnuceiBaTh aNrOpUTM PELICHUS 3a7aud Pa3InYHBIMUA CIIOCOOaMU, B TOM
' YHCIIE B BUIE OJIOK-CXEMBI
CocTaBisATh, BBIMOJHATH, BPYYHYIO M Ha KOMIIBIOTEPE HECIOKHBIE
2.3 QITOPUTMBI C HCIIOJIb30BAHUEM BETBJIICHUM W LIMKJIOB JUIsl YIPABICHUS
HCIIOTHUTESIMHI
Hcnonbs30BaTh KOHCTAHTHI U TIEPEMEHHBIC PA3TUYHBIX TUIOB (YHCIIOBBIX,
2.4 JIOTUYECKUX, CHUMBOJIbHBIX), @ TaKXKE COAEpKallMe WX BBIPAKEHUS,
HCIIOIB30BaTh ONEPATOP MPUCBANBAHUS
5 s Hcnonp3oBath mnpu pa3paboTke MporpamMMm JIOTMYECKHWE 3HAueHUS,
' OMepalny U BbIPAXKEHUSI C HUMU
o6 AHaNM3UPOBATh MPEIOKEHHBIE AJTOPUTMBI, B TOM YHCIIE OMPENEIsATh,

KakKuC pe3yibTaTbl BO3MOXKHBI IMPU 3aJJdHHOM MHOXKCECTBC HCXOAHBIX




3HAaYECHU I

2.7

9 KIIACCA

Co3gaBath M OTJ@XHUBaTh IPOrpaMMbl HAa OJHOM U3  S3BIKOB
nporpamMmupoBanus (Python, C++, Ilackanps, Java, C#, IIkonbHbli
AnroputMudeckuii  SI3bIK), peamu3ylolUe HECIO0XHbIE aIrOPUTMbI
00pabOTKM YMCIIOBBIX JTAHHBIX C MCIIOJB30BAaHUEM IIMKJIOB M BETBIICHUI,
B TOM UHCJIE peaIM3yIOIIKe NPOBEPKY AEITUMOCTH OJHOTO LEJIOro yHucia
Ha Jpyroe, MpPOBEPKY HATYypaJbHOI'O YHUCJIA HAa IPOCTOTY, BbIAEICHUS

uup U3 HATYpaJIbLHOTO YUCIIa

Kon
MIPOBEPSIEMOTO
pe3yibTaTa

ITpoBepsiemble IpeIMETHBIE PE3YIbTAaThl OCBOCHHS OCHOBHOMN
00pa3oBaTeNbHON IPOTPAMMBI OCHOBHOT'O O0IIIEro 00pa3oBaHHS

1

1.1

[To Treme «l{udpoBasi r(paMOTHOCTHY

Hcnonp30BaTh  COBPEMEHHBIE WHTEPHET-CEPBHUCHI (B TOM  YHCIE
KOMMYHUKAIIMOHHBIE CEPBHCHI, 00JIaUHbIC XPAaHWIHIIA JaHHBIX, OHJIANH-
poTrpaMMBbl (TEKCTOBBIE U TpaduyuecKre peaaKTophl, Cpeabl pa3padoTKN)

B yqe6H0171 1 IOBCEIHEBHON AEATEIbHOCTH

1.2

[TpuBOIUTE TIpUMEPHI HCIOIB30BAHUS T€OMH(OPMAIIMOHHBIX CEPBUCOB,
CEPBHCOB TOCYJapCTBEHHBIX YCIYIr, OOpa30BaTeIbHBIX CEPBUCOB

I/IHTepHCTa B yqe6H0171 U IOBCEIHEBHOM ACATEIbHOCTH

1.3

Hcrnonbs30BaTh  pasauyHble CPEACTBA  3AlUUTBL  OT  BPEIOHOCHOTO
IIPOrpaMMHOT0 00€cleUeHMs], 3alUIIaTh MEPCOHAIBHYI0 HWH(OpMAaINIO
OT HECAHKIIMOHMPOBAHHOTO JIOCTYIa U €ro MOCIEACTBUN (pa3riialieHus,
MOJIMEHBI, YTpaThl JaHHBIX) C YYETOM OCHOBHBIX TEXHOJOTHYECKHX U
COLIMAJILHO-TICUXOJIOTHYECKHUX aCIEKTOB MCIIOJIb30BaHUs ceTH MHTepHeT
(cereBass aHOHMMHOCTb, ITU(GPOBOHN ciel, ayTEeHTUYHOCTh CYOBEKTOB U

pPECypCoB, OITACHOCTh BPEJOHOCHOTO KO/Ia)

1.4

Pacnio3HaBaTh TONBITKM W OpPEAyNpexaaTh BOBIEUYEHHE ce0s U
OKpYXaloIUX B JECTPYKTUBHbIE W KPUMHHAJIbHBIE (DOPMBI CETEBOM

AKTUBHOCTH (B TOM 4YHcIIe KHOEpOYIUIMHT, (PUIITMHT)

2.1

ITo Teme «TeopeTuueckre OCHOBbI HHPOPMATHUKI»
PackpbIBaTh CMBICI MOHATUN «MOJEIbY», «MOJEIUPOBAHUEY, ONPEAEIIATh
BH/bI Mo;[eneﬁ, OLCHUBATL AaJACKBATHOCTHL MOJACIN MOIACIHPYCMOMY

00BEKTY U 1IETSIM MOJACTUPOBAHUS




2.2

3.1

3.2

Hcmons3oBaTh Fpa(l)I)I H ACPEBbA IJIs1 MOACIIMPOBAHUSA CUCTEM CETEBOH U

MEPAPXUUECKOM CTPYKTYPBI, HAXOAUTh KpaTYalluii myTh B Tpade
ITo TemMe «ANTOPUTMBI U IPOTPAMMHUPOBAHUE

PazouBatn 3a/la4i Ha 11oJA3a/la4ur, COCTABJIATD, BBIIIOJIHATh BPYYHYIO U Ha
KOMITIBIOTCPE HCECJIOKHBIC AJITOPUTMbI C HCIIOJIB30BAHHUEM BCTBHGHI/Iﬁ,
OHUKJIOB u BCIIOMOT'aTCJIbHBIX aJIrOpUTMOB JJIA YIIpaBJICHUA

HUCITIOJIHUTCIIIMU

CocTaBisiTh HW OTJIAXKUBATH MNPOTPAMMBI, PEATHU3YIONIUE THUIIOBHIE
QITOPUTMBI ~ OOpaOOTKM ~ YHCIIOBBIX  TIOCJICJIOBATEIILHOCTEH WK
OJIHOMEPHBIX YHUCIIOBBIX MACCHBOB (IIOMCK MaKCHMyMOB, MHHHMYMOB,
CYMMBI WJIH KOJIMYECTBA 3JIEMEHTOB C 33JJaHHBIMH CBOMCTBAMH) HA OJJHOM
u3 s3bIkoB mporpammupoBanust (Python, C++, Ilackans, Java, C#,

[IxonbHBIA ATTOPUTMUYECKUN SI3BIK)

ITo Teme ((HH(bOpMaHHOHHbIe TCXHOJIOTHHN»

4.1

4.2

4.3

4.4

Breibupate cnoco® mpeAcTaBieHUsT JaHHBIX B COOTBETCTBUU C
MOCTaBJICHHOW 3amaued (TaOnuIbl, CXEMbI, TpaduKW, AUATPaAMMBI) C
HCIOJIb30BaHUEM COOTBETCTBYIOIIMX MPOTPAMMHBIX CPEICTB 00pabOTKH

JTAHHBIX

Hcnonp30BaTh AJIEKTPOHHbIE TAaONMIBI A OOpaOOTKM, aHanu3a |
BU3yaJIM3allMM YHCIOBBIX JAaHHBIX, B TOM UHCII€ C BbIIEICHUEM

Juana3zoHa TaOJIMLbl U YIOPSA0YMBaHUEM (COPTUPOBKOM) €0 3JIEMEHTOB

Co3naBaTh M TNPUMEHATh B 3JEKTPOHHBIX Tabuuuax (GopMynbl JUIs
pacuéToB C MHCIMOJIb30BAaHHUEM BCTPOCHHBIX apUPMETHUECKUX (YHKIUI
(cyMMHupOBaHME U TOACYET 3HAUEHHM, OTBEYAIOUIMX 3aJaHHOMY
YCIOBHIO, cpelHee apu(MeTHUecKoe, IOHCK MAaKCHUMalIbHOTO U
MUHHMAaJIbHOTO 3HA4eHUs), aOCONIOTHOW, OTHOCHUTENIBHOM, CMEIIaHHON
ajzipecanuu

Hcnonp30BaTh 3JEKTPOHHBIE TAOIUIBI JUISI YUCIEHHOTO MOJIETHPOBAHUS

B IPOCTLIX 3a/la4ax U3 pa3HbIX MPEAMCETHBIX obOacrei

IMPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA




7 KJIACC

Kon

[IpoBepsieMblIil AIEMEHT COJEpHKAHUS

1

Hudposast rpaMOTHOCTH

1.1

1.2

1.3

Kommbriorep — yHHBepcaabHOE BBIYUCIUTEIBHOE YCTPONCTBO, paboTaroiiee Io
nporpaMMe. THUIBI KOMIIBIOTEPOB: IEPCOHAJIBHBIE KOMIIBIOTEPBI, BCTPOCHHBIE
KOMITIBIOTEPBI,  CylepKoMIbioTephl.  MoOuibHBIEe — ycTpoiicTBa.  TexHHKa

0€30MMacHOCTH U TIPaBHJIa padOTHI HA KOMITBIOTEPE

OcCHOBHBIE KOMIIOHEHTBI ~KOMIIBIOTEpa M MX HazHaueHue. [Ipoueccop.
OnepatuBHas W JOJTOBPEMEHHAas NaMsATh. YCTpPOWCTBa BBOJAA U  BBIBOJA.
CeHcopHBII BBOJ, JAaTYUKU MOOWJIBHBIX YCTPOWCTB, CpEACTBa OHMOMETPHUECKOI

ayTeHTU(UKAINN

HcTtopusi pa3BUTHsSI KOMIBIOTEPOB M IpOrpaMMHOro obtecredenus. llokoneHus
KOMIIBIOTEPOB. CoBpemeHHbIE TE€HJICHLIUH pa3BUTHUA KOMIIBIOTEPOB.
Cynepkomnbrotepsl. IlapamiensHble BbluncieHus. IlepcoHalbHBIN KOMIIBIOTED.
IIponieccop M ero XapakTepUCTHKM (TakToBas 4YacToOTa, pPa3psIHOCTB).
OneparuBHasg mamsth. [lonroBpemMeHHass namsTh. YCTpOICTBa BBOAA M BBIBOJA.
OO0BEM XpaHMMBIX JaHHBIX (ONEpaTHUBHAs MaMATh KOMIbIOTEpA, KECTKUI AUCK U
TBEPAOTENbHBI HAKOMMTENb, IOCTOSIHHAS MaMsITh CMapTPOHA) U CKOPOCTh

AOCTYIIa IJIA pa3JIMIHbIX BUIOB HOCHUTENEH

1.4

L.5

1.6

[IporpaMmmHoe  obecrneueHue  KommbioTepa. [IpuknamHoe — mporpamMMmHOe
obecrieueHue. CucremHoe MIpOrpaMMHOE obecrieueHue. Cucremsl
nporpamMmMmupoBanus. [IpaBoBas oxpaHa mporpaMm H JaHHBIX. becmnaTHbeie U

yCJIOBHO-0OecIiaTHbie mporpaMMbl. CBOOOIHOE TPOTrPaMMHOE 0OeCTICUeHHE
@aitnel ¥ nanku (katasorn). Tumbl QaitnoB. CpoiicTBa (aiinoB. XapakTepHble
pa3Mmepsl (aiiJIoB pa3IMUYHBIX THIOB (CTpaHMIIa TEKCTa, 3JEKTPOHHAs KHUTA,
¢dotorpadus, 3anuch NECHU, BUCOKIIUI, TOTHOMETPAXKHBIN (PUITEM)

[Mpunmunsl noctpoeHus (Qaitnoseix cucreM. [lomnoe wums ¢aiina (manku,

karanora). [TyTe k ¢aitny (nanke, katajiory)

1.7

1.8

1.9

QaitnoBelii MeHemkep. Pabota ¢ ¢daiimamu u mankamu (Katajoramm): CO3JlaHUE,
KOIIMPOBAaHUE, IEpeMelleHre, NepeuMEeHOBaHUe M yjajieHue (ailloB M Marok
(xaranoros). [louck ¢aiaoB cpeacTBaMu ONeparmoOHHON CHCTEMBI

ApxuBanus 1aHHbIX. Mcosb30BaHre MPOrpaMM-apXUBaTOPOB

KomMmmnbrorepHble BUPYCHI U JIpyrH€ BpEIOHOCHBIE mporpaMmmsl. [IporpamMmsr uist

3allUTHI OT BUPYCOB




1.10

1.11

1.12

2.1

2.2

2.3

O0benHeHNE KOMITbIOTEPOB B ceThb. Cerb MuTepHer. Beb-cTpanuna, BeO-cailT.
CrpykTrypa aapecoB BebO-pecypcoB. bpaysep. IlouckoBeie cucremsl. Ilouck
nHpOpMallUM MO KIIOYEBBIM CJIOBaM M MO U300paxeHuto. JocToBepHOCTH

uHpopManuy, MoxydeHHo! u3 MiHTepHeTa
CoBpeMeHHbIE CEpBUCH HHTEPHET-KOMMYHHUKALUI

CereBoil 3THKET, 6a30BbIe HOPMBI HH()OPMALIMOHHOW 3TUKU U IIpaBa Ipu padoTe B

cetu Unrtepuer. Ctpareruu 6e3omnacHoro noseaeHus B Inrepuere
Teopernueckrne 0CHOBBI HHPOPMATHKHI

Wudopmanus — 0JHO U3 OCHOBHBIX MOHATHI COBpeMeHHOW Hayku. MHpopmanus
KaK CBEJICHMS, IPEJHA3HAYCHHBIE [l BOCIIPUATHS YEIIOBEKOM, U MH(DOPMAIUS KaK

JaHHbIE, KOTOPbIE MOT'YT OBITH 00pa0OTaHbl aBTOMAaTU3UPOBAHHON CUCTEMOM

I[I/ICerTHOCTB JaHHBbIX. Bo3MoXXHOCTE OmIMCaHuA HCITPCPBIBHBIX 00BEKTOB H
IpouecCcoB € MOMOIIbIO JHUCKPCTHBIX JdaHHBbIX. I/IH(bOpMaI_[I/IOHHBIC IMpoHeCChbl —

MIPOLIECCHI, CBA3AHHBIE C XPAHCHUEM, TIPe0Opa30BaHUEM H ITepeIadeii TaHHBIX

CumBon. Andasur. MomHocTts andasuta. PasHooOpasue s3bIKOB U aji(haBHUTOB.
EcrectBeHHble M (opMasibHble S3bIKA. AJ(aBUT TEKCTOB HAa PYCCKOM S3bIKE.
JIBonunbIil andasur. KomuuecTBO BCEBO3MOXHBIX CIOB (KOJOBBIX KOMOWHAIIMIA)
(buKCHPOBAaHHOM INTMHBI B IBOMYHOM aldasure. [IpeoOpazoBanue modoro andasuta
K 1BOMYHOMY. KONMMYECTBO pa3NuuHBIX CJIOB (PMKCHPOBAHHOW JJIMHBEI B andaBute

OnpeaenEHHON MOLHOCTH

24

KOI[I/IpOBaHI/Ie CHMBOJIOB OJHOI'O aJ'I(l)aBI/ITa C IOMOIIBIO KOAOBEIX CJIOB B APYIroM

aJ'I(l)aBI/ITe, KoaoBas Ta6nnua, JACKOAUPOBAHUC

2.5

2.6

JBonunsiii koa. [IpencraBnenre qaHHBIX B KOMIIBIOTEPE KAK TEKCTOB B JIBOUYHOM
andasure
Nudopmanmonnsiii 006EM NaHHBIX. BUT — MHUHMMalbHAs €IWHUIIA KOJUYECTBA

uHbopMaluu — ABOWYHBIN pa3psan. baiit, kunobaiit, merabaiT, ruradait

2.7

2.8

CkopocTb nepefjaun JaHHbIX. EMMHUIBI CKOPOCTH Nepefaun AaHHbIX. VckaxkeHue
nH(popMaluY IpU Nepeade

KomnpoBanue texcroB. PaBHomepHslli k0. HepaBHoMepHbIi kona. KoampoBka
ASCII. Bocemubutnsle koaupoBku. Ilonstne o koaupoBkax UNICODE.
JlexonupoBaHue  COOOLIEHM €  HCHOJB30BaHMEM  PaBHOMEPHOTO U

HepaBHOMEpHOTro kojia. H(popMamoHHbIi 00bEM TekcTa

29

Ob1ee npeacrapieHue 0 HU(GPOBOM MPEACTABICHUN ayAHUOBU3YalIbHBIX U APYTUX

HenpephIBHBIX JaHHBIX. KogupoBanue nsera. L{BeroBbie Monenu. Monens RGB.




I'mybuna xogupoBanwus. [lanmurpa

2.10

2.11

PactpoBoe wu BekTOpHOE TIpeAcTaBieHre wu300paxeHnuid. Ilukcenb. OneHka
MH(POPMAIIMOHHOTO 00bEMA rpaUIecKUX TaHHBIX I PACTPOBOTO N300paKEHHS
KomupoBanue 3Byka. PazpsaHocts u yactota nuckperusanuu. KomamuecTBo
KaHanoB 3anucu. OIlleHKa KOJIMYECTBEHHBIX I1apaMeTpOB, CBA3aHHBIX C

MIpe/ICTaBJICHUEM U XpaHEHUEM 3BYKOBBIX (hailioB

NudopmaninoHHble TEXHOJIOTUH

3.1

3.2

TexcToBble JOKYMEHTHI M UX CTPYKTYpHBIE 3J€MEHTHI (CTpaHula, ab3all, cTpoka,
CJIOBO, CUMBOJI)
TekcToBbI  HpoLECCOp — HMHCTPYMEHT  CO3JIaHHs, PEIAKTUPOBAHHUS U

dbopmatupoBanus TekcToB. [IpaBuna Habopa TekcTa
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3.5

PenaktupoBanue Ttekcta. CoiictBa cumBosioB. I[lpudrt. Tunsl mpudron
(pyOnenple, ¢ 3acedykamMH, MOHOINMPHUHHBIC). [lomyKUpHOE U KypCHUBHOE
Hauyeptanue. CBoiicTBa a03aleB: TrpaHHIBI, a03alHBI OTCTYH, WHTEpBal,

BbIpaBHUBaHHE. CTUIEBOE OPMATHPOBAHUE

CrtpykrypupoBanue uHGOpPMAalUU C  TOMOMIIbIO  CIHCKOB ¥ TaOmuI.
MHoroypoBHeBbI€ cCKU. JloOaBIeHNEe TaOJINIl B TEKCTOBBIE TOKYMEHTHI

BceraBka un3o0paxeHHi! B TEKCTOBble AOKyMeHTHl. OOTekaHue H300pakeHuil

TEKCTOM. BKiIroueHue B TEKCTOBBIM JOKYMEHT AUarpamMm U (Gopmyi

3.6

3.7

3.8

[TapameTpel cTpaHuibl, Hymepaunuss crpaHul. JloGaBieHMe B  JOKYMEHT
KOJIOHTUTYJIOB, CCBUIOK

IIpoBepka mnpaBonmcanus. PaccranoBka mnepeHocoB. ['00COBOM BBOJ TEKCTA.
OnTnueckoe pacnio3HaBaHue Tekcra. KoMmmbrotepHslii nepeBoa. Mcmnonbs3zoBanue
cepBucoB ceTu MuTepHEeT 117151 00paboTKHU TeKCTa

3HaKOMCTBO ¢ TpadudeckuMu peakropamu. Pacrpossie pucynku. Mcnonb3oBanue

rpadu4ecKux MPUMUTHBOB

3.9

Omneparmu  peakTupoBaHus Tpaduueckux OOBEKTOB, B TOM 4YHCIE IH(POBBIX
¢dotorpadmii: M3MeHeHue pa3Mepa, oOpe3Ka, MOBOPOT, OTpakeHue, pabora ¢
obnactaMu (BbleTEHUE, KOMMPOBAaHKE, 3JIMBKA [[BETOM), KOPPEKIIUS 1BETA, IPKOCTU

1 KOHTPACTHOCTHU

3.10

Bektopnas rpaduka. Co3nanue BEeKTOPHBIX PUCYHKOB BCTPOCHHBIMHU CPEICTBAMU
TEKCTOBOTO TMpOIECCOpa WM JPYrux mporpamm (mpuiiokenuii). [loGaBieHue

BEKTOPHBIX PUCYHKOB B JOKYMEHTBI

3.11

[MoaroroBka MynbTUMEAWHHBIX mpe3eHTanmit. Craiin. Jlob6aBneHue Ha ciaij




TEeKCTa ¥ n300pakeHnid. PaboTa ¢ HECKOJILKUMU CciaiiiaMu

3.12 ‘

8 KVIACC

JloGaBrieHne Ha ciaiig ayIMOBU3YyalbHbIX JaHHBIX. AHUMAIUs. [ UIIepCChUIKN

Kon
1

1.1

1.2

1.3

1.4

1.5

[IpoBepsieMblil AIEMEHT COAEPHKAHUS

Teopernueckrne 0CHOBBI HHPOPMATHKU

Heno3unmoHHble U TO3UIIMOHHBIE CUCTEMBI cumclieHus. Andasut. OcHOBaHUE.
Pa3Bépuyras ¢dopma 3amucu umcna. IlepeBoj B JecATHUHYIO CHUCTEMY 4YHCel,

3allMCAHHBIX B IPYTHX CUCTEMAX CUUCIICHUS
PumMmckas cucremMa cCUUCIeHUS

JBonuHas cucrtema cuucienus. [lepeBoa nenbix yucen B npeaenax ot 0 qo 1024 B
JTBOMYHYIO cUCTeMy cuuciieHus. Bocbmepuunas cucrema cuucienus. [lepeBoj
Yycel U3 BOCBMEPUYHOW CHUCTEMBI B JBOMYHYIO M JIECATUYHYIO CUCTEMBI U
oboparno. IllectHamuatepudnas cucremMa cuuciacHus. [lepeBon dwmcen w3
IIECTHAATEPUYHON CHCTEMbl B JIBOMYHYIO, BOCBMEPUYHYIO M JECATHYHYIO

CHCTEMBI U 00paTHO
Apudmerndeckue onepaniy B JBOWYHON CUCTEME CUNCICHUS

Jlornueckue BBICKa3bIBAHMUSI. Jlornueckue 3HAYECHUS BBICKa3bIBAaHUH.
DneMeHTapHble M COCTaBHbIE BbICKa3blBaHUs. Jlormueckue omnepanuu: «u»
(KOHBIOHKIUS, JIOTUYECKOE YMHOXXEHHE), «WIN» (IUIBIOHKIMS, JOTMYECKOe
CIIOKEHHE), «He» (JIorHmueckoe oTpuilanue). [IpuopuTeT JTOTHYecKuX Omeparuil.
OrnpesenieHne HCTUHHOCTH COCTABHOTO BBICKA3BIBAHUS ITPH M3BECTHBIX 3HAYCHUSIX

HCTUHHOCTH BXOJAINX B HET'O DJICMCHTAPHBIX BBICKA3bIBAaHU M

1.6

1.7

Jlornueckue BBIPpaKCHU. HpaBI/IJ'Ia 3aIlliCU JIOTHYCCKUX Bpra)KeHHﬁ. HOCTpOCHI/Ie

Ta6J'II/II_[ MCTHHHOCTH JIOTHYCCKHX BI)Ipa)KeHI/Iﬁ
Jlormdeckune 3jaeMeHTh. 3HAKOMCTBO C JIOTHYECKUMH OCHOBAMH KOMITIBIOTEPA

AJTOpUTMBI M TPOrpaMMHUPOBAHNE

2.1

22

[lonatue anroputma. VICMOTHUTENN ANTOPUTMOB. AJITOPUTM Kak IUIaH
YHIpaBJICHUA UCIIOJTHUTCICM
CaoiictBa anroputma. CriocoObl 3amucu alropuTMma (CIOBECHBIM, B BHJIE OJIOK-

CXEMBI, IporpamMma)

2.3

AnropurMuueckne KOHCTpyKUuu. KoHCTpykuus «cinepoBaHuey». JInHelHbIN
anroput™M.  OrpaHMYEHHOCTb  JIMHEWHBIX  QJITOPUTMOB:  HEBO3MOXKHOCTb

npeaAyCMOTpPETb 3aBUCUMOCTL ITOCJICAOBATCIIbHOCTU BBINTOJIHACMBIX I[GI\/'ICTBI/II\/'I oT




HCXOAHBIX JAaHHBIX
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KOHCTPYKI_[PIH «BCTBJICHHUC). IIOJIHAs1 MW HCEIIOJIHAaA q)OpMBI. Bremonnenue u
HCBBLIITOJIHCHHUEC YCJIIOBUA (I/ICTI/IHHOCTB n JTOXKHOCTb BbICKa3bIBaHI/ISI). HpOCTLIe u

COCTaBHBIC YCIIOBUA

2.5

KoHcTpykusa <«I10BTOpEHME»: LHKIBI C 3aJaHHBIM YHCIOM IIOBTOPEHMH, C

YCJIOBHUEM BBIIIOJTHEHUSA, C nepeMeHHoﬁ OUKIIa

2.6

PazpaGorka a1 (OpMaJbHOrO MCIOJHUTENS AJITOPUTMa, HPUBOASILIETO K
TpeOyeMOMy pe3yJbTaTy Npu KOHKPETHBIX HMCXOJHBIX JaHHBIX. Pa3paborka
HECJIOXKHBIX AITOPUTMOB C MHCIIOJNIB30BAaHUEM LUKIOB W BETBJICHUU U
yIrpasieHus: GopMaIbHBIMU HCIIOTHUTEISIMH. BBIOIHEHNE alrOpUTMOB BPYYHYIO

W Ha KOMIIBIOTECPC. CuHTakcHYecKue U JIorTnieckue omuoku. OTKa3bl

2.7

S3pik  mporpammupoBanus  (Python, C++, Java, C#, IlxonbHbIii
Anropurmuyeckuit f3bik). CucTemMa NpOrpaMMHUpOBAHMS: PEJAKTOP TEKCTa

Inporpamm, TpaHCJIATOP, OTIIaJUUK

2.8

2.9

2.10

2.11

HepeMeHHaﬂ: THUII, HMsA, 3HA4YCHUC. HCJ'ILIC, BCIICCTBCHHBIC MW CHMBOJIBHBIC

IepeMEHHbIE

Oneparop mnpucBauBaHus. ApUPMETHUECKHE BBIPAXKEHUS W TOPSAIAOK HX
BbIuKciIeHUs. Onepanuu ¢ UENbIMU YUCIaMU: LEIOYHUCIEHHOE JEJIEHNE, OCTaTOK
ot genenus. IIpoBepka 1eaMMOCTH OJHOTO LIEJIOTO YUCIIa Ha IPYroe

BetBnenus. CoctaBHbIe ycI0BHS (3aIIUCh JIOTHYECKUX BBIPAKEHUHM Ha H3ydaeMOM
s3bIKe MporpamMmupoBaHus). HaxoxxneHne MHHMMymMa M MakCUMyMa U3 JIBYX,
TpEX U UeThIpEX uuncen. PelleHne KBaJApaTHOrO YpaBHEHHs, HMEIOLLErO

BCIICCTBCHHBIC KOPHU

I[I/IaJ'IOl"OBafl OTJIagKa mporpamMm: omaroBOC BBIIIOJIHCHUC, IMTPOCMOTP 3HAYCHHI

BCJIMYMH, OTJIaAOYHBIN BBIBO/I, BLIGOp TOYKH OCTAaHOBA

2.12

2.13

[uka ¢ ycnoBueMm. Anroput™ EBkinaa Juist HaxoxaeHUs HauOOJbIIero o0IIero
JeNuTeNsl JBYX HaTypaibHbIX yucesl. Pa30ueHue 3amucu HaTypaJlbHOTO YHCIa B
MO3ULMOHHON CUCTEME C OCHOBAaHUEM, MEHBIINM WIH paBHbIM 10, Ha OTIEIbHBIE
uudpsl

Hukin ¢ nepeMeHHOo#. ANTOPUTMBI TPOBEPKHU JEIMMOCTH OJHOTO LIEJI0r0 YUCIIa Ha

APYTroc, MPOBCPKU HATYPAJIIbHOI'O YUCJId HAa IIPOCTOTY

2.14

OOpaboTka CUMBOJIBHBIX JaHHBIX. CHMBOJBHBIE (CTPOKOBBIE) MEPEMEHHBIE.
[TocumBonpHas 00paboTka cTpok. Iloacuér yacTOThl MOSIBIEHUS CHMBOJIA B

crpoke. Berpoennbie GyHKIMH 111 00pabOTKU CTPOK




2.15

9 KJIACC

OnpeneneHI/Ie BO3MOJXHBIX PE3YJIILTAaTOB paGOTBI ajiropurMa I1Ipd 3aJJaHHOM
MHOXXCCTBC BXOJHBIX JAaHHBIX, OIPCACICHHC BO3MOKHBIX BXOAHBIX IaHHBIX,

MPUBOIALINX K JAHHOMY pe3ylbTary

Kon
1

1.1

IIpoBepsieMblil 3IEMEHT COJEPHKAHUS

Hudposas rpaMmoTHOCTH

I'mobanbhas cets MuTepHET. [P-anapeca y3n0B. CeTeBoe XpaHeHUe TaHHBIX. MeToIbl
WHJUBUIYaIbHOTO M KOJUIGKTUBHOIO pa3MeIleHHs HOBOW uHpoOpMalMu B
Uurepuere. bonbuie gaHHble (MHTEPHET-JAaHHBIE, B YAaCTHOCTH JIaHHBIC

COIIMAJIbHBIX CETEH)

1.2

1.3

2.1

2.2
2.3

[Tonstne o006 wuHbOPMAMOHHONW O0€30MacHOCTH. YTPo3bl HH(POPMALMOHHOMN
0€30MacHOCTH TIpHU paboTe B TIIOOATHHOW CETH M METOJBI TPOTHUBOJICHCTBUS WM.
[IpaBuna Ge3omacHoil ayreHTU(UKAIMKU. 3amuTa JTAYHOW WHGOpPMAIUU B CETU
HNurepHer.  be3omacHele  crparerud  noBeneHuss B cetu  MHTepHer.
[IpenynpexaeHue BOBIEYEHHUS B JECTPYKTUBHBIE U KpUMHUHAIbHBIE (DOPMBI

CEeTeBOI aKTUBHOCTH (KMOEpOYUIMHT, GUIIKHT U IpyTrue GOpMbI)

Bunsr nesarensHoctn B MHTepHeTte. VHTEpHET-CEpBUCH: KOMMYHHMKAIlHOHHBIE
cepBUCHI (TIOYTOBast Ciyk0a, BUAECO-KOH(EPEHL-CBSI3b U JIPYTHE), CIPaBOYHbIE
CIyKObl (KapTbl, paclHCaHUs U JpPyTHUe), IOHCKOBBIE CIYKOBI, CIIy>KOBI
OOHOBJIEHHMsSI TporpaMMHOro oOecnedeHus u Jpyrue ciyxObl. CepBHUCHI
rocyaapcTBeHHbIX yciyr. O0nauHble XpaHwinia JaHHbIX. CpeacTBa COBMECTHOM
pa3paboTKku TOKyMeHTOB (oHJaiH-o¢uck). [IporpaMmMmHoe obecrieueHrne Kak BeO-
CEepBUC: OHJIAITHOBBIE TEKCTOBBIE U IpaUuecKue pelaKkTophl, cpelibl pa3paboTKH
porpamMm

TeopeTnueckre 0CHOBbI HHPOPMATHKU

Monens. 3anaum, pemaemble C IMOMOIIbI0 MojenupoBanus. Kiaccudukanmn
mojneneil. MarepuanbHble  (HaTypHble) UM HUH(GOPMALMOHHBIE  MOJEIH.
HemnpepsiBHble 1M nuckpeTHble Moaenu. Mmurannonnele wmoxaenu. Wrpossie
mojenu. OIeHKa COOTBETCTBUS MOJEIM MOJECIUPYEMOMY OOBEKTY U LM

MO/JICITUPOBAHUS
Tabnuunsie mogenu. Tabnua kak IpeacTaBlIeHNe OTHOICHUS

ba3sl gannbix. OTO0p B TabNUIIE CTPOK, YIOBIETBOPSIOMINX 3aJaHHOMY YCJIOBHUIO
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I'pad. Bepumna, pedpo, myTs. OpueHTHPOBAaHHBIE U HEOPHUEHTUPOBAHHbIE TPadbI.

JnuHa (Bec) pebOpa. Becoas marpuna rpada. JlivHa myTH MeXAy BEpIIMHAMH




rpada. [Touck onrumanbHOro Tyt B rpade. HauanpHas BepuinHa (UCTOYHHUK) H
KOHEYHAas BEepIIMHA (CTOK) B OpUEHTHpPOBAaHHOM Tpade. Brruncnenune komuuecrna

nyTel B HaIPaBJIEHHOM allMKINYeCKoM rpade

2.5

HepeBo. Kopens, BepmmHa (y3en), Juct, pedpo (myra) nepea. Bricota nepesa.
[Momnepero. [Ipumepsr ucmonb30BaHus AepeBbeB. [lepedop BaprHaHTOB C MOMOIIBIO

JiepeBa

2.6

[lonatue Maremaruueckol MOJENH. 3adaud, pelIaeMble C  OMOIIBIO
MaTeMaTHYeCKOro (KOMIIBIOTEPHOr0) MozeaupoBaHus. OTanuue MaTeMaTH4eCcKOi
MOJIEJIM OT HATypHOW MOJEIUM U OT CJIOBECHOIO (JIMTEPaTypHOIO) OMMCAHUS

o0BeKTa

2.7

OTtanel KOMIIBIOTCPHOI'O MOACIIMPOBAHMA: IIOCTAHOBKA 3aad4H, IIOCTPOCHHUC
MaTeMaTH4YeCKOM MOZACIIH, IIporpaMMHasd peajin3danus, TCCTUPOBAHUC, IPOBCACHUC

KOMIIBIOTCPHOTI'O 3KCIICPUMCHTA, dHAJIIN3 €TI0 PE3YJIbTaTOB, YTOUHCHHUEC MOICIIN

AJTOPUTMBI U IPOTPAMMUPOBAHHE

3.1

Pa30Ouenne 3aJa4yyd Ha 1noa3aaavdu. CocraBnenue AJIropuTMOB U 1IporpaMm C
HCIIOJIB30BaHHUEM BCTBJIGHI/II;'I, HUKJIIOB MW BCIOMOTI'aTCJIbHBIX aJITOPUTMOB IJid

yrpaBJICHUA UCIIOJIHUTEICM HUJIN APYTUMHA UCTTIOJTHUTCIISIMU

3.2

3.3

34

Tabnuunple BenumuuHbl (MaccuBbl). OmHOMepHbIe MaccuBbl. (CocTaBieHHE H
OTJIaJIKa TIPOTPaMM, PEATU3YIOIINX THIIOBBIE AITOPUTMBI 0OPabOTKH OJTHOMEPHBIX
YHCIIOBBIX MAacCHUBOB, Ha OJHOM M3 S3BIKOB mporpammupoBanus (Python, C++,
[Mackane, Java, C#, IlkonbHbll AnroputmMudeckuii SI3bIK): 3alOIHEHHE
YHCIOBOTO MacCHBa CIy4YailHBIMH UYWCJIaMH, B COOTBETCTBMM C (hopmysol wiu
MyTEM BBOJA YUCEJ, HAXOXKJIECHUE CYMMBbI AJIEMEHTOB MacCHBA, JUHEWHBIN MOUCK
3a/IaHHOTO 3HAYEHUSI B MACCHUBE, MOJCUYET JIEMEHTOB MACCHUBA, YJIOBIETBOPSIIOLINX
3aJIaHHOMY YCJIOBHIO, HaXOXKJIE€HHE MUHUMAJIHHOTO (MAaKCHMAaJIbHOTO) 3JIEMEHTa

MacCCHuBa. COpTHpOBKa MacCuBa

OOpaboTka TMOTOKAa J[JAHHBIX: BBIYMCIEHUE KOJWYECTBA, CYMMBI, CPEIHEr0
apu(METHUECKOro, MUHHMAJIBHOTO M MAaKCHUMaJIbHOTO 3HAUYEHUS DSJIEMEHTOB

MMOCJICA0OBATCIIBHOCTHU, YAOBJIICTBOPAIOIIUX 3aJaHHOMY YCIIOBHIO

Vmpasnenue. Curnan. OOpatHast cBsi3b. [loiayuyeHue curHaioB oT HUGPOBBIX
JaTYUKOB (KacaHWs, pacCTOSHUS, CBeTa, 3Byka U apyroro). Ilpumepsl
UCIONIb30BAaHUsl  NPUHLMIA OOpaTHOM CBA3M B CHUCTeMax YIpaBJICHUS
TEXHUYECKUMHU YCTpOMCTBaMH, B TOM 4Hcle B poOororexHuke. IIpumepst

POOOTU3MPOBAHHBIX CHCTEM (CHCTEMa YIpPaBJICHUS IBUKEHHEM B TPAHCIIOPTHOM




cuUcTeMe, CBapouyHas JMHHUA AaBTO3aBO/A, AaBTOMATU3MPOBAHHOE YIIpaBIICHUE
OTOIUIEHHEM JIOMa, aBTOHOMHAsl CUCTEMA YIIPABJIEHUS TPAHCIIOPTHBIM CPEICTBOM

U IpyTUE CUCTEMBI)

HNudopmalinoHHbIE TEXHOJIOTUN

4.1

[lonsatue 00 2neKTPOHHBIX Tabmumax. TUIBl AaHHBIX B A4YEHKaxX SJICKTPOHHOM
Tabmuubl. PenaktupoBanue n (opmatupoBanue Tabnuu. BerpoeHHble QyHKIUM
JUIA TIOMCKAa MaKCHMyMa, MHUHHMYMa, CYMMBI U CpEIHEro apupmMeTudecKoro.
CoprupoBKa [aHHBIX B BBIIEICHHOM juamnaszoHe. Iloctpoenme nuarpamm
(ructorpamMma, Kpyromas JauarpaMma, Tou€4Has aAuarpamma). Bwibop Tuma

JUuarpaMmbl

4.2

4.3

4.4

[IpeoOpazoBanue ¢opmya mnpu KomupoBaHuu. OTHOCHTENbHAs, aOCOTIOTHAs U

CMCIIaHHasg aapecaiuunsa

YciaoBHBIC BBIUHCICHUS B OJICKTPOHHBIX Ta6n14uax. CyMMI/IPOBaHI/IC U IIOACYET
3Ha‘leHPll>'I, OTBCHAOIIUX 3aJaHHOMY YCJIOBHIO. O6pa60TKa OONBIINX Ha60pOB

JaHHBIX. YucneHHoe MOJCIIMPOBAHUC B SJICKTPOHHBIX Ta6J'II/IIIaX

Poip mHpOPMAITMOHHBIX TEXHOJIOTHH B Pa3BUTUM SKOHOMUKHA MHpa, CTpaHBbI,
peruona. OTKpbIThie oOpa3oBarenbHble pecypchl. Ilpodeccuu, cBszaHHBIE C
uHPOpMaTUKOM ¥ HMHQOPMAIIMOHHBIMM  TEXHOJOTHSIMU:  BeO-nu3aiiHep,
IPOTPaAMMUCT, Pa3pabOTYUK MOOMIIBHBIX IPUIIOKEHUH, TECTUPOBIIHUK, apXUTEKTOP
IPOrpaMMHOT0 OOECHeUeHus, CHEHHATUCT MO aHAIW3y JaHHBIX, CHUCTEMHBIN

AIMUHUCTPATOP

MPOBEPSIEMBIE HA OI' 11O UH®OPMATUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOI'PAMMBI OCHOBHOI'O OBIIEI'O OBPA3BOBAHUSI

Kon [TpoBepsiemble TpeOOBaHUS K IPEIMETHBIM pe3yibTaTaM 0a30BOr0
IPOBEPSIEMOT0 YPOBHSI OCBOEHHSI OCHOBHOM 00pa30BaTeIbHON MPOrpaMMbl OCHOBHOTO
TpeGoBaHUS ob1ero oopazoBanust Ha ocHoBe PI'OC

3HaTh (MOHUMATD)

Brnanenue OCHOBHBIMM MOHATUAMHU: WH(pOpMaIM, Nepeaada, XpaHeHue
u 00paboTKka HHpOpPMAIUH, AITOPUTM, MOJIENb, IU(PPOBOM MPOTYKT U UX

HCIIOJIb30BAHUC JIS1 pCIHICHUSA y‘-IC6HBIX " NPAKTUYICCKHUX 3a1a4

Baanenue INOHATHUAMU: BBICKAa3bIBaHUC, Jornyeckas oncpanmus,

JIOTUYCCKOC BBIPAXKCHUEC

VYMeTn




2.1
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23

YMeHHe omnepupoBaTh EAMHUIIAMH HM3MEPEHUS HHPOPMAIMOHHOTO

00BEMa U CKOPOCTH NEpeaun JaHHBIX

VYMeHue 3anuchiBaTh M CpaBHUBATh Ileible yuciaa oT 0 mo 1024 B
Pa3IMYHBIX MMO3UIMOHHBIX CHCTEMaxX CYHUCIIEHHS C OCHOBaHUSAMHU 2, 8,

16, BEIMONHATH apu(METUYECKHE OTIepaluy HaJl HUMU
YMeHue KOAMpOBaTh M JI€KOAUMPOBaTb COOOIIEHUS IO 3aJaHHBIM
IpaBWwjaM; IIOHMMaHUE  OCHOBHBIX  IPUHIMIOB  KOAMPOBAHUS

uH(pOpMaLIUU PA3IMYHON IPUPOIBI: TEKCTOBOM, rpaduueckoil, aynuo
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2.5

2.6

2.7

VYMeHue 3amuchiBaTh JIOTHUYECKHE BbBIpAXXCHHUA C HCIIOJIb30BAHHUEM
JAU3BIOHKIOWHK, KOHBIOHKIWMKU W OTpULIAHHA, OHNPCACTIATH HUCTUHHOCTH
JJOT'MYCCKUX BBHNDKCHHﬁ, CCJIIM HU3BCCTHBI 3HAYCHHA HNCTHHHOCTHU
BXOAAIIUX B HETO IMEPEMCHHLIX, CTPOHUTH Ta6JII/IIlI)I UCTUHHOCTHU JJIA
JJOIT'MYCCKUX BBIpa)KeHHﬁ; 3alIMCbIBATb JIOTHYCCKUC BbLIPAXKCHHUA Ha

M3y4aeMOM SI3bIKE IPOTPaMMHUPOBAHUS

YMeHue CcoCTaBliATh, BBIOJHATH BPYYHYHO M Ha KOMIIBIOTEpE
HECJIO’KHBIE aJITOPUTMBI /IS yrpaBieHus ucrnoanutensimu (Yepenarka,
YepTEXHUK U ApYyrUe); co3aaBaTh U OTJIAKUBATH MPOTpaMMbl Ha OJTHOM
u3 s3bIKOB mporpammupoBanust (Python, C++, Ilackans, Java, C#,
[konpHBIH ANropuTMUYECKHl S3bIK), peanu3yrolue HECI0XKHbIE
QITOPUTMBI 00PaOOTKM YUCIOBBIX JaHHBIX C UCHOJIb30BAHUEM IIUKIIOB U
BETBJICHUI; yMeHHE pa30uBaTh 3aJaud Ha I0/33/a4yH, HCIOJIb30BaTh
KOHCTaHTBhI, IEPEMEHHbIE M BBIPAKEHHS PA3IUYHBIX THIOB (UHUCIOBBIX,
JIOTUYECKUX, CHMBOJIbHBIX); aHAJIM3UPOBATh MPEUIOKEHHBIN aJIrOpUTM,
ONpPEAEIATh, KAaKUE PE3yJbTaThl BO3MOXKHBI IPU 33JaHHOM MHOKECTBE

UCXOIHBIX 3HAYECHUN

YMeHue 3anncarh Ha H3y4aeMOM S3bIKE IIPOIPAMMHUPOBAHMS AJITOPUTMBI
IIPOBEPKU JEIMMOCTH OJHOTO LIEJIOr0 4uCjiaa Ha JPYroe, IPOBEPKU
HATYpaJIbHOTO YHCJia Ha MPOCTOTY, BBIACIECHUS LHU(P U3 HATYpaJIbHOTO
qycia, IOMCK MaKCUMYMOB, MHHHUMYMOB, CYMMBI  YHCIIOBOM

IOCJICA0BATCIBHOCTHU

Bnagenue ymeHHMEM OpPHUEHTHPOBATHCS B HEPAPXUUYECKOM CTPYKTYpe
(daimoBoil cUCTEMBI, paboTaTh ¢ (DaIOBON CHCTEMOM TMEPCOHAIBHOTO
KOMITBIOTEpA C UCMOJIb30BaHUEM rpaduaeckoro uaTepdeiica, a UMEHHO:
CO3/1aBaTh, KOMHPOBATh, IEpeMeliaTh, IMEPECHMEHOBBIBATh, YAAISATh U

apXUBUPOBATh (aIIbl U KaTaJIOTH




2.8

Brnanenue ymeHUsIMU M HaBbIKaMM MCII0JIb30BaHUS MH(OPMALIMOHHBIX
KOMMYHHUKAIIHOHHBIX TEXHOJIOTHH Ul NOWCKA, XpaHeHHs, 00paboTKu 1

nepeaadyn 1 aHaJin3a pa3jiIndHbIX BHIO0OB I/IH(bopMaI_[I/II/I
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2.10

YMeHue BBIOMpaATh CIOCOO MPEICTABICHUS JTAHHBIX B COOTBETCTBHUU C
MOCTABIICHHOW 3ajaveid (TaOmuIpl, CXeMbl, TpadUKH, JUArpamMmbl) C
UCTIOJIb30BAHUEM COOTBETCTBYIOIIUX IPOTPAMMHBIX CPEACTB 00paObOTKH

JaHHBIX

YMmenue Gpopmalin3oBath U CTPYKTYPHUPOBATh MHPOPMAIUIO, UCIIONb3YS
DIIEKTPOHHBIE TAONMMIBI JUIsI OOpabOTKH, aHamM3a W BH3YAIM3aLUU
YHCIIOBBIX JAHHBIX, B TOM YHUCIIE C BbIIEJICHHEM JMana3oHa TaOIHIbl U
YHOPSI0YMBAaHUEM (COPTUPOBKOM) €ro AIEMEHTOB; YMEHHUE MPUMEHSTH B
ANIEKTPOHHBIX Tabnumax (Gopmyssl Uisl pacy€TOB C HUCIHOJIb30BAaHUEM
BCTPOCHHBIX (PYHKIHA, aOCONIOTHOW, OTHOCHUTEIBHOW, CMEIIaHHON
aZipecaliiy; HCIOJIb30BaTh D3JCKTPOHHBIE TAONUIBI ISl YUCIEHHOTO

MOZACIIMPOBAHUA B IIPOCTHIX 3ajavdax U3 pa3HbIX MPCAMCETHBIX oOiacreit

HEPEYEHbB 3JIEMEHTOB COAEPKAHUSA, TIPOBEPAEMBIX HA OI'D ITO

NHO®OPMATHUKE

Kon

#H#Par###1.1

IIpoBepsieMBlii 2JIEMEHT COAEpKAHUS

[Mu¢posast rpaMOTHOCTH

@aiinel 1 nanku (karangoru). [IpuHIUIBI TOCTPOEHUS (PANTIOBBIX CHCTEM.
[TonHoe ums ¢aitna (manku). [1yte k ¢aitny (manke). Padora ¢ daitnamu
U KaTaJloraMHd CpEACTBAMHM ONEpPALlMOHHOM CHUCTEMBI: CO3JaHHE,
KONMPOBAHUE, MEepeMelleHne, epeuMEeHOBaHUEe U ynaneHue Qaiios u
nanok (katanoroB). Tumbl ¢aiinoB. CpoiictBa (daiiioB. DalIoBBIMA

MCHCIKCP. ITouck (baﬁHOB cpeacTrBaMmu OHepaHHOHHOf/'I CUCTEMBI

O6venunenue komnbioTepoB B ceTb. Cerb WHTepHer. Beb-cTpanuna,

BeO-caiiT. CtpykTypa aapecoB BebO-pecypcoB. bpaysep. IlouckoBsie

1.2 cucrembl. [louck wuHQoOpMamuu MO KIIOYEBBIM CJIOBaM U IO
nzobpaxenuto. JlocroBepHocTs  uHGOpMaluu, MOJIYYEHHOH U3
Wntepnera. IP-anpeca y3moB. CeTeBoe XpaHEeHHE JaHHBIX

2 Teopernueckrue OCHOBBI HH()OPMATHKH
JIUCKpPETHOCTh ~ JAaHHBIX. BO3MOXXHOCTH ONHMCAaHUS  HEMPEPHIBHBIX

2.1 00BEKTOB U MPOLIECCOB C MOMOIIBIO TUCKPETHBIX JAHHBIX.

CumBon. Andasur. MomHocTs andaButa. JlBowuHbIH  andaBur.




2.2

KonnyectBO ~ BCEBO3MOXKHBIX ~ CJIOB  (KOAOBBIX  KOMOMHAIMil)
dbukcupoBaHHON IMHBI B ABowuyHOM andasute. IlpeobpazoBanue
moboro andaBuTa K JBOMYHOMY. KoinyecTBO pa3iMyHBIX CJIOB
(UKCUPOBAHHOM JUIMHBI B alipaBUTE ONPEACIEHHON MOIITHOCTH.

KoaupoBanue cuMBOJIOB OJHOTO an(aBuTa ¢ HOMOILBIO KOJIOBBIX CJIOB B
apyrom andasuTe, KoaoBas Tabnuua, AekoaupoBaHue. KonmumpoBanue
TekcToB. PaBHOMepHBIN koa. HepaBHomepHsbiil koa. KogupoBka ASCII.
Bocemubutaeie komupoBku. Ilomsatme o xomupoBkax UNICODE.
JlekoqupoBaHue COOOLIEHUH C HCHOJb30BaHUEM pPABHOMEPHOIO U

HEpaBHOMEPHOTO Koja. H(popManmoHHbIi 00bEM TeKkcTa

NudpopmannoHHblii 00bEM NaHHBIX. BUT — MHHMManbHas exuHUIA
KoJInyecTBa MHGOpMAMM — JABOWYHBIN pa3psan. Enununsl usmepenus
nH(pOpMaMOHHOTO 00BbEMa NaHHBIX. buT, OalT, KMIOOAWT, MeradairT,
rurabaiir. CKopocTh mnepefayu JaHHbIX. EMUHHUIBI CKOPOCTH NIepenadu

JaHHBIX

2.3

KomgupoBanue uBera. L[BeroBrie mozenu. Moxens RGB. ['nmybuna
koaupoBanus. [lanutpa.

PactpoBoe u BekTOpHOE mpejacTaBieHue wu3o0paxkeHuid. [lukcensb.
Ounenka wuHpOpMaMOHHOTO O00BbEMa rpadUUecKUx JaHHBIX IS

pacTpoBOro U300paKEHUS

24

2.5

KOILI/IpOBaHI/IC 3BYKa. PEBpSI,Z[HOCTB M vacTtoTa 3amucu. KoandecTBo
KaHaJIOB 3aIlMCH.
OI_IeHI(a KOJIMYCCTBCHHBIX MMAPAMETPOB, CBA3AHHBIX C MPCACTABICHUEM U

XpaHEHUEM 3BYKOBBIX (haiiyioB

HenosunuoHHuble M MO3ULIMOHHBIE CHUCTEMBI cuHciIeHUs. AudaBur.
OcnoBanue. Pa3pépuyras ¢popma 3anucu yucia. [lepeBosa B 1ecATHUHYIO
CUCTEMY YMCEJI, 3alMCAHHBIX B IPYTUX CHCTEMaxX CUUCIICHUS.

Pumckas cucremMa CUUCICHUS

2.6

JBonuHas cuctema cuucienus. [lepeBon nensix uncen B npegenax ot 0
no 1024 B IBOMYHYHO CHUCTEMY CUHCICHHS. BocbmepuuHasi cucrema
cuucnenus. [lepeBon uncen U3 BOCBMEPUYHONW CUCTEMBI B JBOMYHYIO U
JNeCATUYHYI0 cucteMbl u oOparHo. lllectHammarepuunas cucrema
cuucinenus. llepeBox uyucenm W3 MWECTHAALATEPUYHOM CHUCTEMBI B
JBONYHYIO, BOCBMEPHYHYIO U JCCATUYHYIO CHCTEMBI U 0OpaTHO.

Apudmernueckue onepanuy B JBOUYHON CUCTEME CUMCIICHUS




2.7

Jlornueckue BbICKa3biBaHMs. Jlormueckue 3HAUYEHUS BBICKA3bIBAHUI.
BJIGMGHTapHBIC W COCTaBHBIC BBICKA3bIBaHMA. Jlormueckue Oornecpanuru:
«n» (KOHBIOHKILUSA, JIOTHUECKOE YMHOXEHME), «HIN» (IU3BbIOHKIIMS,
JIOTUYECKOE CJIOKEHUE), «He» (Jlornueckoe otpuuanue). [Ipuopurer
jgoruyeckux — onepauuid.  OmnpeneneHue HUCTUHHOCTH — COCTABHOIO
BBICKA3bIBaHUA, €CJIM U3BCCTHBI 3HAYCHUA HCTUHHOCTHU BXOAAIIHUX B HETO
3JIEMEHTapHbIX BbICKa3bIBaHUU. Jlornueckue BoIpakeHus. IIpaBuia
3aIlIMCH  JIOTUYCCKUX Bblpa)I(eHHfI. HOCTpOCHI/Ie Ta6JII/II_[ HUCTHUHHOCTH

JJOT'MYCCKUX BLIpa)KeHI/Iﬁ

2.8
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Jloruyeckue dJeMEHThL. 3HAKOMCTBO C JIOTUYECKUMH OCHOBaMHU
KOMITbIOTEpa

HenpepeiBHblE U AMCKpETHbIE Mojeiau. MUTAIMOHHBIE MOJETH.
Urposeie Mozaenu. OlieHKa aJeKBaTHOCTU MOJENHU MOJAEIUPYEMOMY

06LCKTy " OeJisIM MOJACIIMPOBAHUSA

2.10

Tabnmuunble Momenu. Tabimuna Kak MpeNCTaBICHHE OTHOLICHHUs. basbl
maHHBIX. OTOOp B TaONHIIE CTPOK, YIOBJICTBOPSIONINX 3aJaHHOMY

YCIIOBHIO

2.11

2.12

I'pad. Bepmuna, pedpo, yTh. OpueHTHpOBaHHBIE "
HeopueHTHpoBaHHble Tpadbl. iuHa (Bec) peOpa. BecoBas matpuia
rpada. [nuHa nytu Mexnay BepuimHamu rpada. ITouck ontumanbHOro
nytu B rpage. HavyanpHas BepiimHa (MCTOYHMK) M KOHEYHAs BEpILMHA
(cTok) B OpHeHTHpOBaHHOM rpade. Brluncienue konuuyecTBa myred B

HaIpaBJIEHHOM allUKJINYeCKOM Irpade

Hepeso. Kopens, BepmmHa (y3ein), a1uct, pedbpo (ayra) aepesa. Bricora
nepeBa. [lommepeBo. Ilpumepsl wucmonb3oBaHus aepeBbeB. [lepedop

BApHUAHTOB C ITIOMOIIIBIO AICPEBA

AJTOPUTMBI M TPOrPaMMHUPOBAHUE

3.1

CsotictBa anroputma. CrocoObl 3aMUCH aaropuT™Ma (CIOBECHBIH, B BUJIE
OJIOK-CXEMBI, POTPaMMa).

CocraBiieHHe alropuTMOB U MPOrPaMM C UCIOJIb30BAHUEM BETBIICHU,
OUKJIOB M BCIOMOTraTejbHbIX  QJITOPUTMOB  JUISI  YIPaBJICHUS
ucnonuuteneM  (PobGor, Uepemamka, UYepréxHUK U  Opyrue).

BrimonHeHne anropuTMoB BPYYHYIO U Ha KOMIIBIOTEPE

32

A3pik nporpammupoBanus (Python, C++, [lackans, Java, C#, llIkonpHbII
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3.5

ANTOpUTMHUYECKHI SI3BIK).

CucreMa nporpaMMHpOBaHUS: PEAAKTOP TEKCTA MIPOrpPaMM, TPAHCIATOP,
OTJIAYUK.

IlepemenHasd: Tumn, wuMs, 3HadeHWe. llenble, BEIIECTBEHHbIE U
CHUMBOJIBHBIC IIEPEMCHHBIE.

Omnepatop npucBavBaHus. Apu(pMETHIECKHUE BBIPAKEHHS U MOPSAOK UX
BbunciacHUs. Onepanuu ¢ LEJIbIMA YUCIIAMHU: LIEJOYUCIICHHOE JICJICHHE,
ocrarok oT jeneHus. BerBnenus. CocTtaBHble yciaoBus —(3aIlluch
JIOTMYECKUX BBIPAKEHUM Ha M3y4aeMOM S3bIKE IMPOrpaMMHMPOBAHUA).
Haxoxnenne Munnmyma

U MakCUMyMa U3 JIBYX, TPEX U YeThIPEX uucell. PemeHue kBaapaTHOro
YPAaBHEHUs, HMMEIOLIEro BEUIECTBEHHbIE KOpHU. [lukin ¢ ycnoBuem.
Anroput™m EBknmaa /uid HaxokKAeHUs HanOOJbLIETro OOIIEro JeIUTeNs
JBYX HaTypajbHbIX uuces. Pa3OueHue 3amucu HaTypajibHOrO 4Yucja B
IIO3ULIMOHHOM CUCTEME C OCHOBAHMEM, MEHBUIMM WiIX paBHbIM 10, Ha
ornensHble 1UQpHL. Luka ¢ mnepeMeHHOH. AJTOPUTMBI TPOBEPKU
JEIMMOCTH OJHOTO LIEJIOT0 YMCiIa Ha JIPYroe, MPOBEPKU HATypaJbHOIO

YHClla Ha IPOCTOTY

O0OpaboTka  CHMBOJBHBIX  JaHHBIX. CHUMBOJBHBIE  (CTPOKOBEIE)
nepemennbie. [locuMmBonbHast 00paboTka crpok. [lomcy€r yacToThI
MOSIBJICHUS CUMBOJIa B CTpoke. BcTpoeHHble (yHKIMU Ans 00paboTku
CTPOK

OrnpeziesieHre BO3MOKHBIX Pe3yIbTaTOB PabOThI airOpUT™Ma P JaHHOM
MHOECTBE BXOJHBIX JAaHHBIX, OMNpPEAEIEHUE BO3MOXHBIX BXOJHBIX

JTAHHBIX, IPUBOIAIINX K TAHHOMY pE3yJIbTaTy

Tabnuunble  BeauuumHbl  (MaccuBbl).  OJHOMEpHBIE  MAacCHUBBI.
CocraBieHne 1 0TJIaKa MPOrpaMM, pean3yOIUX TUIIOBBIE AITOPUTMBI
00paboOTKK OJHOMEPHBIX UHCIOBBIX MAaCCHBOB, Ha OJIHOM M3 SI3BIKOB
nporpammupoBanus (Python, C++, Ilackans, Java, C#, llxonpHbIii
Anroput™Muyeckuil  SI3bIK):  3alOJHEHHE ~ YUCJIOBOTO  MaccCuBa
CIIy4yalfHBIMHU YHCJIaMH, B COOTBETCTBHHU € (HOpMYJION MM MyTEM BBOJA
YUCel, HAXOXKIECHHWE CYMMBI 3JIEMEHTOB MAcCHBa, JIMHEWHBIA IOHUCK
3aJJaHHOTO0 3HAUEHUs B MACCHUBE, IIOJACYET DIIEMEHTOB MAacCUBA,
YIOBJIECTBOPSIONINX 3aJaHHOMY YCIIOBUIO, HAXOXJAECHHE MUHUMAaIbHOIO

(MakcuManbHOTO) 2neMeHTa MaccuBa. CoptupoBka maccuBa. O6paboTka




3.6

IIOTOKa  JaHHBIX: BBIYHMCJICHUC KOJIMYECTBA, CYMMBI, Cp€aHEro
apI/I(i)MCTI/IlIGCKOFO, MHHHUMAJIBHOI'O W  MAaKCHUMAJIBHOI'O  3HA4YCHUA
9JICMCHTOB IIOCIC0BATCIIBHOCTH, YAOBJICTBOPAIOIIHUX 3aJ/lTaHHOMY

YCIIOBUIO

VYmupasnenue. Curnan. OOparHas cBsi3b. l[lomydyeHue CHTHAJIOB OT
IUQPPOBBIX JATYMKOB (HAIIPUMEp, KacaHHs, PACCTOSHUS, CBETA, 3BYKa).
[TpuMepbl HCIIONB30BAaHMUS TPHHLIMIA OOpAaTHOH CBSI3M B CHCTEMax
yIIpaBJICHUS] TEXHUYECKUMH YCTPOWCTBAMHE C ITOMOIIBIO TATYUKOB, B TOM

YHCIJIe B POOOTOTEXHHUKE

HudopmaninoHHbIE TEXHOJIOTUN

4.1

4.2

TekcToBbIe TOKYMEHTHI U UX CTPYKTYpPHBIC JIEMEHTHI (CTpaHHMIIa, ad3ail,
CTpOKa, CJIOBO, CUMBOJI).

TeKCTOBBIN MPOLIECCOP — WHCTPYMEHT CO3JIaHUS, PEAaKTHPOBAHUS WU
dbopmarupoBanusi TekctoB. [IpaBuna Habopa tekcra. PemaktupoBanue
tekcta. CpoiictBa cumBonoB. Ilpudrt. Tunsl mpudtoB (pydnensie, ¢
3acedyKkaMu, MOHOIMPHUHHEIE). [lomyXupHOe W KypCHBHOE HayepTaHHE.
CpoiictBa  a03ameB: TrpaHUIllbl, a03alHBIA  OTCTYN, WHTEpBal,
BeIpaBHHBaHue. [lapamerpsr crpanunpl. CtuieBoe (GopMaTHpOBaHHE.
CrpykTypupoBaHue HHGOPMALMU C IOMOIIBIO CIUCKOB M TaOJIMIL.
MHoroypoBHeBbie  criucku. JloOaBneHne TaOMMII B TEKCTOBBIC
JOKYMEHTbl. BcTaBka n300pa)keHUl B  TEKCTOBBIE JJOKYMEHTBI.
OOTtexanune n300paxeHnii TeKCTOM. BKIIloueHre B TEKCTOBBIN JOKYMEHT
quarpamm, (opMyl, HyMepalHuH CTpPaHUIl, KOJOHTUTYJOB, CCBUIOK U

JIPYTUX 3JIEMEHTOB

PactpoBeie pucynku. Mcnonb3oBanue rpaduyecKkux NpUMUTHBOB.

Onepanyu penakTUpoBaHUs TIpadUIecKux OOBEKTOB, B TOM YHUCIE
nudpoBeix (Qororpadmii: w3MeHeHHEe pa3Mmepa, oOpe3ka, IMOBOPOT,
oTpakeHue, pabora ¢ oOnacTsAMH (BbLAEICHHUE, KONMMPOBAHUE, 3aJIMBKA
[[BETOM), KOPPEKIMS LBETa, SPKOCTHU M KOHTPACTHOCTU. BekTopHas
rpaduka. Co3laHNe BEKTOPHBIX PUCYHKOB BCTPOEHHBIMH CpEICTBAMH
TEKCTOBOTO TMpoIleccopa WM JAPYTUX TporpamMMm  (TIPHIIOKEHUH).

JloGaBrieHre BEKTOPHBIX PUCYHKOB B JOKYMEHTHI.

4.3

[TonroroBka MynbTUMEAMHHBIX Tpe3eHTanuid. Cmaiin. [loOaBneHune Ha
claiil Tekcta W m3o0pakeHwil. PaboTa ¢ HECKOJBKUMH Craiigamu.

JlobaBneHne Ha chaix ayaMOBU3YalbHBIX JaHHBIX. AHHUMAIMSL.




[M'unepccebuiku.

4.4

Tumnbl naHHBIX B SYCHKax 3JEKTPOHHOW TaOmuipl. PemaktupoBaHue u
dopmatupoBanue Tabnui. BcerpoeHHble  QyHKIMHM  JUIS  TTOMCKA
MakCUMyMa, MHHUMyMa, CYMMBbl W CpeAHEro apudMeTHYecKoro.
CopTupoBKa JIaHHBIX B BbIJIEJICHHOM auanasone. [loctpoenue auarpamm
(rucrorpamMma, Kpyromas auarpaMma, TOYe4Has jguarpamma). Buioop
tuna jgumarpammbl.  [IpeoOpazoBanue Qopmyn mnpu KOMHUPOBAHUH.

OTHOCI/ITCHBHaﬂ, a0COJIIOTHAS U CMEIIaHHas aapecanus

4.5

VYc0BHbIE BBIYMCICHUS B AEKTPOHHBIX Tabiuuax. CymMmMHpoBaHUE U
HoJCU€T 3HAUEHMM, OTBEYAIOLIMX 3aJaHHOMY YycioButo. OOpaboTka
OonpIx HAOOPOB NaHHBIX. YHCIEHHOE MOJICIUPOBAHHUE B 3JICKTPOHHBIX

TadJIMLax.
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