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INOACHUTEJIBHAA 3AIINCKA

[Tporpamma mo uH(GOpPMATHKE HA YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHuUs COCTaBJIeHA HA
OCHOBE TpeOOBaHMH K pe3yldbTaTaM OCBOCHHS OCHOBHOH 00pa3oBaTelbHON IpOrpamMmbl
OCHOBHOTO o0mero oopaszoBanus, npenacraBieHHbIXx B @I'OC 00O, a Taxxke ¢eaepanbHON
paboueil mporpaMmbl BOCIIUTAHHUS.

[Tporpamma o nHpopMaTHKe AaET MPEACTABICHUE O LESIX, O0IIEH CTpaTerul 00y4YeHus,
BOCIIUTaHUsI M Ppa3BUTHS OOYHaIOIIMXCS CpeICTBAaMM HH(POPMATUKM Ha 0a30BOM YpOBHE,
yCTaHABIMBaeT  00s3aTeNIbHOE  NPEAMETHOE  COJACepXKaHWe,  NPEeAyCMaTphUBaeT  €ro
CTPYKTYPHUPOBAHUE 110 pa3zeiaM U TeMaM.

[Iporpamma 1o wuH(pOpMATHKE ONpeneNseT KOJIMYECTBEHHbIE M KadeCTBEHHBIC
XapaKTEepUCTUKH YYEOHOro Marepuaya Uil KaXIOro roja H3y4eHHs, B TOM 4YMCIE JJis
COJCPKATEIBHOTO HAMOJHEHUS PAa3HOrO BHJA KOHTPOJIS (MPOMEXKYTOYHOH —aTTecTanuu
00yYaroIuxcsi, BCEpOCCUNCKUX ITPOBEPOUHBIX pabOT, FOCYJapCTBEHHON UTOTOBOM aTTECTALlUN).

[Iporpamma 1o MHGOpPMATUKE SBISETCS OCHOBOM IS COCTABJICHUSI aBTOPCKUX yUEOHBIX
IporpaMm, TEMaTHYECKOr0 IJIAHUPOBAHUS Kypca yUUTEIEM.

Lemsimu n3ydeHust HHPOPMATHKY HA YPOBHE OCHOBHOTO 00IIEro 00pa3oBaHMs SIBISTFOTCS:

dbopMHpOBaHHE OCHOB MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKM HMH(DOPMATHKH, JOCTHIKEHUSM HAyYHO-TEXHHYECKOrO TIporpecca M
0O0I11eCTBEHHOM NMPAKTHKH, 3a CYET pa3BUTUA MIPECTaBICHUNA 00 MHPOPMALIMHU KaK O BaKHEHIIIEM
CTPATETUYECKOM pEeCcypce Ppa3BHTHsI JHYHOCTH, TOCYAapCTBa, OOLIECTBA, MOHWMAHHS pPOJIU
UH(POPMALIMOHHBIX IPOLECCOB, MHPOPMALIMOHHBIX PECYPCOB U MHPOPMALMOHHBIX TEXHOIOTUN B
ycnoBuAx mu(ppoBoit TpaHchopMaIi MHOTHX cdep )KU3HH COBPEMEHHOTO 00IIECTBa;

o0ecreyeHrne yciIoBHH, CIOCOOCTBYIOLIMX Pa3BUTHIO aJITOPUTMHUYECKOTO MBIIIJIEHUS Kak
HE00XO0IMMOTO yCIOBUS MPOPECCHOHATBHON IEATETLHOCTH B COBPEMEHHOM HMH(OPMAIIMOHHOM
o01iecTBe, MpeaNosaraoero cnocoOHOCTh OOydarolerocs pa3OuBaTh CIOXKHBIE 33Jaud Ha
Ooiee MpOCTBIE TOJ337ayl, CPaBHUBATH HOBBIC 3aJauyd C 3aJayaMH, PEUICHHBIMU paHee,
OIIpeNeNATh Iark JUis JOCTHXKEHUsI pe3yibTaTa U Tak Jajee;

dbopMHUpOBaHHE W pa3BUTHE KOMIIETEHIIUM OOYYalOIMXCs B O0JIACTU HCIIOJIb30BAHMS
UH(POPMALIMOHHO-KOMMYHUKAIMOHHBIX TEXHOJIOIUH, B TOM YHMCII€ 3HAaHUM, YMEHUH U HaBBIKOB
paboTel ¢ wmH(DOpMaIHel, MPOrpaMMHUPOBAHUS, KOMMYHUKAIMM B COBPEMEHHBIX ITH(PPOBBIX
cpeax B YCJIOBUX o0ecrneyeHus HHPOPMALMOHHOM 0€301MacHOCTH IMYHOCTH 00Y4aroIerocs;

BOCIIUTAaHHE OTBETCTBEHHOTO M W30HMPATEIHHOTO OTHOMICHHWS K MHPOPMAIUU C yYETOM
IPaBOBBIX M JITHYECKHX AacCMEKTOB €€ paclpOoCTPAaHEHMs, CTPEMIIEHHS K MPOJODKEHHUIO
oOpa3oBaHus B 00JacTH HH(POPMAIMOHHBIX TEXHOJIOTHH W CO3HMIATEIHHON JEATEIBHOCTH C
IPUMEHEHHUEM CPEICTB MHPOPMALIMOHHBIX TEXHOJIOTUH.

HNupopmatuka B OCHOBHOM 00111€eM 00pa30BaHUM OTPaKaeT:

CYIIHOCTh HH(OPMATHKM KaK HAay4YHOW IMCLMIUIMHBI, HU3y4arolled 3aKOHOMEPHOCTH
NPOTEKaHWS W BO3MOXKHOCTH aBTOMAaTH3alMK WH(POPMALIMOHHBIX MPOIECCOB B Pa3IMYHBIX
cucreMax;

OCHOBHBIE 00JIaCTU TPHUMEHEHUS HWH(OPMATHUKH, TMpPEeXJIe BCEro HH(GOpPMaLUOHHbIE
TEXHOJIOTUH, YIIPaBJIEHNE U COLUAIBHYIO chepy;

MEXIUCIUTUTMHAPHBIA XapakTep HHPOPMATHKU ¥ HHPOPMAITMOHHOH e TETHHOCTH.

N3yuenne HHPOPMATHKU OKa3blBae€T CYIIECTBEHHOE BIIMSHUE Ha (OPMHPOBAHUE
MHUPOBO33PEHUST 00yUarOIMIerocs, ero >KU3HEHHYIO TTO3UINIO0, 3aKJIaIbIBAET OCHOBBI MIOHMMAaHUS
OPUHIUIOB (YHKIMOHUPOBAHUS M UCIOJNB30BAaHUS HH(GOPMAIIMOHHBIX TEXHOJOTMHA Kak
HEOOXOIMMOTO HMHCTPYMEHTa NPAaKTUYECKH JIIOOOW JESTeIhbHOCTH WM OJHOTO W3 Hamboiee
3HAYMMBIX TEXHOJOTMYECKHX JOCTHKEHUN COBPEMEHHON LMBWIM3alMU. MHOTrHE NpeaMeTHBIe
3HAHUS W CIIOCOOBI JEeSITeTbHOCTH, OCBOCHHBIE OOYYAIONUMHUCS TPU W3YYCHUH WH(POPMATHKH,
HaXOJAT NPUMEHEHHE KaKk B paMKax o0pa3oBaTeNbHOTO Ipolecca MPH H3YYEHUH JPYTHX
NPEIMETHBIX O0JIACTEeH, TaK W B WHBIX JKU3HEHHBIX CUTYaIUSIX, CTAHOBSTCS 3HAUMMBIMHU IS



(dbopMHpOBaHHUs KAYECTB IMYHOCTHU, TO €CTh OPUEHTHUPOBAHBI HA POPMUPOBAHNE METATIPEIMETHBIX
U JINYHOCTHBIX PE3yJbTaTOB O0YUEHHUS.

OcHoBHble 3amaun  yueOHoro mnpeamera «HHpopmatuka» — copmupoBath Yy
o0ydJaronuxcs:

NOHMMAaHWE TPHUHIMIIOB YCTPOcTBa M (YHKIMOHMPOBAHUS OOBEKTOB IH(PPOBOTO
OKpY)KEHMsI, IpPEACTaBIeHUs 00 MCTOPUM M TEHACHUUSAX Pa3BUTUA MH(MOPMATHUKU IEpHOAA
M ppoBON TpaHCPOPMALIMU COBPEMEHHOTO OOIIECTBA;

3HaHUs, YMEHUS U HABBIKU I'PaMOTHOM IOCTAaHOBKH 3aJlay, BOSHUKAIOIIUX B IPAKTUYECKON
JeSITeIbHOCTH, /IS X PEIICHHS ¢ MOMOIIBI0 HH(OPMAIIMOHHBIX TEXHOJIOTHH, YMEHHUS U HABBIKU
(bopMann30BaHHOTO ONMCAHUS IOCTABJICHHBIX 33/1ay;

0a3oBbIC 3HAHUSA 00 HHPOPMAIIMOHHOM MOJICIHPOBAHUH, B TOM YHCIIE O MATEMATHIYECKOM
MOJICJIUPOBAHHH;

3HaHUE OCHOBHBIX AJTOPUTMHUYECKUX CTPYKTYp M yMEHHUE NPUMEHSTb STH 3HAHHS IS
HOCTPOCHMS AITOPUTMOB PEILIEHU 3a/1a4 10 UX MAaTeMAaTUYECKUM MOJIEIIsM;

YMEHUSI U HABBIKM COCTaBJICHHS IMPOCTBHIX MPOTPaMM IO MOCTPOSHHOMY aJrOpUTMy Ha
OJITHOM U3 S3bIKOB IIPOIPaMMHUPOBAHUS BBICOKOTI'O YPOBHS;

YMEHUSI W HaBBIKK 3(PPEKTHBHOTO HCIOJIB30BAHUS OCHOBHBIX THUIIOB MPUKIIAJIHBIX
nporpaMm (MpHIJIOKEHH) 001ero Ha3HaueHUs! 1 UHQOPMAIIMOHHBIX CHCTEM JIJIsl PELEHUs C UX
MOMOIIBI0 TIPAaKTUYECKUX 3aj]ad, BiafcHHe O0a30BBIMH HOpPMaMU HH()OPMAIIMOHHOW ITUKH U
npaBa, OCHOBaMH MH(OpMaIIMOHHON 06€3011aCHOCTH;

YMEHHE TPAMOTHO HMHTEPIIPETUPOBATh PE3YJIbTAaThl PEIICHHsS] MPAKTHYECKUX 3a7ad C
IOMOIIBI0  MH(GOPMALIMOHHBIX  TEXHOJOIMH, NPUMEHSATh IOJYyYEHHBbIE pEe3yJIbTaThl B
IIPAKTUYECKON JEATEIbHOCTH.

Ilenu u 3amauu u3ydyeHHs: UHPOPMATUKUA HAa YPOBHE OCHOBHOI'O 0OLIEro oOpa30BaHUS
OTIPENENAIOT CTPYKTYPY OCHOBHOTO COJEpXaHHS y4eOHOTo MpeaMeTra B BHUAC CIEAYIOMINX
YeThIPEX TEMATUUECKUX Pa3/eiIoB:

¢ poBasi TPaMOTHOCTb;

TEOPETUYECKHE OCHOBBI HUHPOPMATUKH;

QITOPUTMBI U TIPOTPAMMHUPOBAHHE;

UH(POPMALIMOHHBIE TEXHOJIOTHH.

Ha u3yuenune nundopmaruku Ha 6a3oBoM ypoBHe oTBoauTCs 102 vaca: B 7 kiacce — 34 yaca
(1 gac B Henenro), B 8 kiacce — 34 yaca (1 yac B Henento), B 9 knacce — 34 yaca (1 yac B Heziento).



COJAEPKAHUE OBYYEHUA
7 KUIIACC

Hudposasg rpaMOTHOCTH

KomnbroTep — yHuBepcajJbHOe YCTPOHCTBO 00padOTKHU JAHHBIX

KommnbroTep — yHHBEpCaTbHOE BHIYUCIUTEIBHOE YCTPOHCTBO, paboTaroliee o mporpaMme.
Tunel  KOMIBIOTEPOB:  IIEPCOHANBHBIE  KOMIBIOTEPBI,  BCTPOCHHBIE  KOMIIBIOTEDHI,
CYMEepPKOMIBIOTEPHl. MOOHMIIBHEIE YCTPOICTBA.

OcHOBHBIE KOMIIOHEHTBI KOMIIBIOTE€pa M MX HasHaudeHue. [Ipomeccop. OmneparuBHas u
JOJTOBPEMEHHAS aMsITh. Y CTPOWCTBA BBOJIA M BbIBOIa. CEHCOPHBIN BBOJ, JATYMKH MOOMIIBHBIX
YCTPOMCTB, CPEACTBA OMOMETPUYECKOI ayTeHTUDUKALIUH.

Hcropuss pa3BUTHA KOMIIBIOTEPOB U MpOrpaMMHOro obecreyeHus. llokoneHus
KOMIIBIOTEpOB. COBPEMEHHBIE TECHICHIIUU Pa3BUTHsI KOMIIBIOTEPOB. CyNEepKOMIIBIOTEPHI.

[TapanienpHble BBIYUCICHUS.

[Tepconanbubiii kommbioTep. IIpormeccop um ero XapakTepUCTUKH (TakTOBas 4YacToTa,
paspsaHocTs). OnepaTtuBHas naMath. [loaroBpemMeHHasi namsTh. Y CTPONCTBA BBOJA U BBIBOJA.
OO0BEM XpaHUMBIX JJaHHBIX (ONEepaTUBHAS AMITh KOMIIBIOTEPA, KECTKUN U TBEPIOTEIbHBIHN AUCK,
MOCTOSIHHAS TTAMATH CMAapT(OHA) U CKOPOCTH JIOCTYIIA ISl pa3JIMYHBIX BHJIOB HOCUTEIICH.

TexHuka 0e30MacHOCTH U MpaBuiia paboThl HA KOMIIbIOTEPE.

IIporpamMmmbl u 1aHHBIE

[TporpammHoe oOecneueHne kommbroTepa. llpukianHoe mnporpaMMHoe obecredeHue.
CucremHoe nporpammHoe obecrneueHue. CucreMbl nporpammupoBanud. [IpaBoBas oxpaHa
nporpaMM M JaHHbIX. becniatHele W yclioBHO-OecruiatHele mporpammsbl.  CBoOozHOE
IPOrpaMMHO€E 0OecTIeYeHueE.

®daiinel 1 manku (katayoru). [IpuHOUIBI TOCTpoeHus ¢aiiaoBeix cucteM. [lonmHOE MMs
daima (mankm). Ilyte k ¢aiiny (manke). PaGora ¢ ¢aiinmamm w KaTajioramm CpeiacTBaMH
OIIEpallMOHHOM CHUCTEMBI: CO3/IJaHUE, KOIMPOBAHKE, IEPEMELICHHUE, IEPEMMEHOBAHNE U yAJICHUE
¢aiinoB u nanok (kataynoros). Tunsl ¢aiinos. ColicTBa ¢ainoB. XapakTepHble pa3Mepsl (Haiiaos
pa3IMYHBIX TUIOB (CTpaHHUIA TEKCTa, J3JEKTPOHHAas KHuUra, (otorpadus, 3amuch IECHH,
BUJICOKJII, TIOJHOMETPaKHbIN (uibM). ApxuBauus AaHHbIX. lcrosnb30BaHHE Mporpamm-
apxuBatopoB. Pailnosslit MeHemkep. [louck ¢aiinos cpeacTBamMu onepallioOHHON CUCTEMBI.

KomneroTepHbie BUPYCHI M IpyTHe BPEIOHOCHBIE ITporpaMMel. [TporpaMMel 1u1st 3a1IUThI OT
BHUPYCOB.

KomnblorepHbie ceTn

O0benunenue KomMnboTepoB B ceTh. CeTh MHTEepHET. Beb-cTpanuia, Be0-caifit. CTpykTypa
anpecoB BeO-pecypcoB. bpayzep. I[louckoBeie cucrembl. [lonck uHGOpMAIMKM MO KIOUYEBHIM
CJIOBaM U 1o u300pakeHuto. JlocToBepHOCTh HHOpPMaLNK, TOTy4eHHOH U3 MIHTepHeTa.

CoBpeMeHHbIE CEpBUCHI HHTEPHET-KOMMYHHUKAIUH.

CereBoif 3TuKeT, 0a30Bble HOPMBI HMH(OPMAIMOHHOW 3THKM M MpaBa Npu padboTe B
Wnrepuere. Ctpareruu 0ezonacHoro noseneHus B UuTepHere.

Teopernueckne 0CHOBbI MHPOPMATHKH

HNudpopmanus u uHGOPMALHOHHBIE NPOLECCHI

WNudopmanus — 01HO U3 OCHOBHBIX MOHATUI COBPEMEHHOMN HAyKH.

Wndpopmannsg Kak CBeIeHUsS, NpeJHA3HAUCHHbIE JJs BOCHPHUSTHUS UEIOBEKOM, U
uHpOpMalKs KaK JaHHbIEe, KOTOPbIe MOTYT ObITh 00pab0TaHbl aBTOMAaTHU3UPOBAHHOMN CUCTEMOIA.

JIMCKpeTHOCTh JaHHBIX. BO3MOKHOCTH ONUCaHusl HEMIPEPhIBHBIX 0OBEKTOB U MPOILIECCOB C
MIOMOUIbIO AUCKPETHBIX JAHHBIX.

HHupopmalinoHHbIE TPOLECCH — MIPOLIECCHI, CBSI3aHHBIE C XpaHEHHUEM, ITPeoOpa3oBaHUEM U
nepenavyel JaHHbIX.

IIpeacrasiaenune nHpopManuu



CumBon. Andasur. MomHocts andasuta. PasHooOpaszue s3bIKOB M aj(aBHUTOB.
EcrecTBenHbie u hopmanibHbBIE SI3BIKU. AJIPaBUT TEKCTOB HA PYCCKOM sI3bIKe. J|BOMYHBIN andaBuT.
KosmdyecTBO BCEBO3MOKHBIX CIIOB (KOAOBBIX KOMOMHAINN) (PMKCHPOBAHHOM JUIMHBI B IBOMYHOM
andasure. IIpeoOpa3zoBanue nroboro andaura Kk aBOMYHOMY. KonmuecTBO pa3ivyHBIX CIIOB
(UKCUPOBAHHOM JUIMHBI B alihaBUTE ONMPEAETEHHON MOITHOCTH.

KoaunpoBanue cuMB0IJIOB OHOTO alihaBUTa C TOMOILBIO KOJOBBIX CIIOB B APYroM andaBuTe,
KOJI0Basl Ta0JIMLa, 1EKOJUPOBAHUE.

JBoununsiii kon. IlperncraBieHue NaHHBIX B KOMIIBIOTEPE KaK TEKCTOB B JIBOMYHOM
andasure.

Uudopmannonuslii 00bEM JHaHHBIX. bBUT — MUHUMalbHasg eIMHUIA KOJUYECTBa
uHpOpPMaLUK — IBOMYHBINA pa3psan. EnuHuibl n3mepenus nHOOPMAIIMOHHOTO 00BbEMa TaHHBIX.
bur, OaiiT, kunoOaiit, MeradaiT, ruradaimr.

CkopocTb nepesiauu JaHHbIX. EMUHUIBI CKOPOCTH NEPEAAaYN IaHHBIX.

KomupoBanue tekcroB. PaBHOMepHbIii koa. HepaBHomepHbiii koa. Komupoka ASCII.
Bocsmubutabie konupoBku. [lonstre o konupokax UNICODE. JlekonupoBanue cooOIIeHuit ¢
MCIIOJIb30BaHNEM PaBHOMEPHOTO U HEpaBHOMEPHOTO Koja. MHbopMamoHHblil 00bEM TEKCTa.

Hckaxxenue nHMOpMAIK MpH NIepeaaye.

OO6mee mpexacraBieHue O NUGPOBOM MPEICTABICHUM AayAHOBHU3yaJbHBIX U JIPYTHX
HENIPEPBIBHBIX JTAHHBIX.

Koauposanue upera. L{Betossie mogenu. Monens RGB. 'my6una xonupoBanus. [Tanurpa.

PactpoBoe u  BekTOpHOE  mpexacTaBieHue — uzoOpaxeHuil. Ilukcenb.  OueHka
nH(pOPMaLMOHHOTO 00BEMA rpaduecKuX JaHHBIX IS PACTPOBOTO M300paKEHUSI.

Koauposanue 3Byka. Pa3psiiHocTs 1 yactoTa 3anucu. KoanuecTBo kaHaJIOB 3allUCH.

OneHka KOJMMYECTBEHHBIX MAapaMETPOB, CBSI3aHHBIX C MPEACTABICHUEM M XpaHEHHUEM
3BYKOBBIX (DaiiJIoB.

NudopManmoHHbIe TEXHOJIOTHH

TekcToBbIE TOKYMEHTBI

TexkcToBbIe TOKYMEHTHI U UX CTPYKTYpHBIE 3JIE€MEHTHI (CTpaHuIla, ab3ail, cTpoKa, CIOBO,
CHUMBOJ).

TekcToBBIl MpoleccOp — MHCTPYMEHT CO3JaHMs, PelaKTUPOBaHHUS U (HOopMaTHPOBAHUS
tekcToB. [IpaBuiia Habopa Tekcta. PenaktupoBanne Tekcta. CBorictBa cuMBoJioB. [pudt. Tumns
mpudToB (pydiieHble, ¢ 3ac€UKaMu, MOHOUIMPUHHBIE). [lonyXupHOe U KypCUBHOE HauepTaHHE.
CpoiicTBa a03aleB: TrpaHHIlbl, a03alHBIM OTCTYI, WHTEpBaJ, BbIpaBHUBaHUE. [lapamerpsl
ctpanuibl. CtuiaeBoe GopMaTupoBaHUE.

CrpykrypupoBanue WHGOpPMAIMU C TOMOIIBIO CIUCKOB W Tabmuil. MHOTOypOBHEBBIC
cnucku. JlobaBneHne TabnuIl B TEKCTOBBIE TOKYMEHTHI.

BceraBka m3o0paxeHHil B TEKCTOBbIE NOKyMEHThl. OOTekaHHe H300pa’k€HUN TEKCTOM.
BxuroueHue B TEKCTOBBIA JOKYMEHT AMarpaMm, (hopmyin, HyMepaluu CTpaHUIl, KOJIOHTHUTYIIOB,
CCBIJIOK U IPYTHX 3JIEMEHTOB.

ITpoBepka nmpaBonucanus. PacctanoBka nepeHocos. ['onocoBoii BBox Tekcra. OnTuueckoe
pacno3HaBanue Tekcra. KommnberoTepHslil nepeBoa. Mcnonbs3oBanue cepBucoB MHTEpHETa 115
00paboTKH TEKCTa.

Komnbrorepnasi rpadpuka

3HaKOMCTBO ¢ rpaduyecKuMu penakropamu. PactpoBele pucyHku. Mcmnonb3oBanue
rpadU4ecKuX MPHUMHTHBOB.

Omnepanyu peakTHPOBaHUs TpapUeCKUX 0ObEKTOB, B TOM YHcie IU(PPOBBIX GpoTorpaduii:
W3MEHEHUEe pa3Mmepa, oOpe3ka, IMOBOPOT, OTpakeHHe, pabora ¢ obmacTsaMmu (BbIICICHUE,
KOIMHMPOBAHNUE, 3aJIMBKA IIBETOM ), KOPPEKIIUS [[BETA, IPKOCTH U KOHTPACTHOCTH.

Bektopnast rpaguxa. Co3naHue BEKTOPHBIX PUCYHKOB BCTPOEHHBIMH CpEICTBaMU
TEKCTOBOTO TMpoLeccopa WM APYruxX mporpamMm (mpuiiokeHuit). JloOaBieHHe BEKTOPHBIX
PUCYHKOB B JJOKYMEHTHI.



MyJbTHMeIHHHbIE IPE3eHTALHU

[ToaroToBka MymbTUMEIMUHBIX Npe3eHTanuil. Cnaiina. JloOaBneHne Ha ciai TeKcTa U
n300paxenuii. Pabora ¢ HECKOJIBLKUMH CITaliIaMHU.

JlobGaBiieHne Ha claiij] ayTMOBU3YyaIbHBIX TAHHBIX. AHUMAIHS. [ UIIepCChIKH.

8 KVIACC

TeopeTuvyeckue 0CHOBbI HHPOPMATUKH

Cucrembl cuncjieHust

Heno3unuoHnHele M MO3UIMOHHBIE CHCTeMbl cuHciaeHus. AndaBur. OcHoBaHUE.
Pa3pépuyras ¢dopma 3amucu uucna. llepeBos B JECATUYHYIO CHCTEMY YHWCEll, 3allUCAHHBIX B
JPYTHX CUCTEMAaX CUUCIICHHUS.

Pumckas cucrema cuncieHus.

JBonunas cucrema cuucienus. IlepeBon menbix uucen B mpeaenax or 0 mo 1024 B
JBOMYHYIO CHUCTEMYy cuucieHusa. Bocbmepuunas cuctema cuucieHus. llepeBox uyucen wus
BOCbMEPUYHON CHUCTEMBI B IBOUYHYIO U IECATHUHYIO cUCTeMbl U oOpatHo. lllecTHanarepuunas
cucrema cuuciaeHus. [lepeBon uucen U3 IMIECTHAALATEPUYHOM CUCTEMBI B JBOMYHYIO,
BOCBMEPUYHYIO U JIECATUUHYIO CUCTEMBI U OOPATHO.

ApudmeTrnueckue onepanuy B ABOUYHON CUCTEME CUUCIICHUS.

DJIeMEHTBI MaTEeMATHYECKOM JIOTUKH

Jlormueckue BbICKa3biBaHMs. Jlormueckue 3HauY€HUs BBICKA3bIBAHUU. DJIEMEHTApHbIE U
COCTaBHbIE BbICKa3bIBaHUs. Jlornyeckue onepauuu: «u» (KOHbIOHKIIHNSA, JOTHYECKOE YMHOXKEHHE),
«» (AU3BIOHKIIUS, JIOTUYECKOE CJIOKEHHE), «He» (Jlormueckoe oTrpuuanue). Ilpuopurer
Joru4eckux onepauuil. OnpeneneHne MICTHHHOCTH COCTABHOT'O BBICKA3bIBAHUS, €CJIM U3BECTHBI
3HAUEHUs HUCTHMHHOCTH BXOJSIIMX B HEro OJJIEMEHTAapHbIX BbICKa3bIBaHUU. Jlornueckue
BelpakeHus. [IpaBwiia 3amucu jorndeckux BblpakeHHil. [locTpoeHue TaGuuI HMCTMHHOCTH
JIOTUYECKUX BBIPAXKEHUH.

Jlornueckue 31eMeHThl. 3HAKOMCTBO C JIOTHYECKUMHU OCHOBAaMU KOMIIBIOTEPA.

AJITOPUTMBI M IPOrPAaMMHMPOBaHHe

HcnonanTesn M aIrOPUTMBI. AJITOPUTMHYECKHE KOHCTPYKIIUH

IlonsTne anropurma. McrnonHuTenw aaropuTMOB. AJITOPUTM KakK IUIAH YIPABJICHUS
VCIIOJTHUTEIIEM.

CaoiicTBa anroputma. CrnocoObl 3aUCH alroput™Ma (CIOBECHBIM, B BHE OJOK-CXEMBI,
IporpaMMma).

AnropurMuyeckue KOHCTpyKUuU. KoHCTpykius «cienoBaHue». JIMHEHHBIM alropuTM.
OrpaHn4eHHOCTh JIMHEMHBIX aJITOPUTMOB: HEBO3MOYKHOCTH IIPENYCMOTPETH 3aBUCHUMOCTh
MOCJIEI0BATEIbHOCTH BBIMOIHIEMbIX JE€HCTBUI OT HCXOAHBIX JaHHbIX.

KoHcTpykius «BeTBIIeHUEY: TONHAsA M HENoJHas ¢popMbl. BbINOIHEHNE U HEBBIOJHEHHUE
yclIoBUs (MICTUHHOCTD U JIOKHOCTB BbICKa3bIBaHUs). [IpocThie U cocTaBHbIE YCIOBUS.

KoHCTpyKIIMSl «IOBTOPEHMS»: LMKIJIBI C 33aJaHHBIM YHCIOM IOBTOPEHUMH, C YCIOBUEM
BBIIIOJIHEHHS], C IEPEMEHHON [IUKJIA.

Pa3zpaboTka ans (GopMasbHOTO HMCIOJHUTENS AITOPUTMA, MPUBOAAIIETO K TpeOyeMomy
pe3ynbTaTy TNpU KOHKPETHBIX HCXOAHBIX JaHHBIX. Pa3paboTka HECIOXKHBIX aJrOPUTMOB C
UCTIOJIb30BaHUEM IIUKIIOB U BETBICHHM /IS yripaBiieHUs (popManbHBIMU UCTIOTHUTEIIMH, TAKUMU
kak PobGot, Yepenamka, YepTé&xHuk. BeimoaHeHNe alrOpUTMOB BPYYHYIO M Ha KOMIIBIOTEpE.
CuHTaKCHUYEeCKHUE U JJorndeckue omnoku. OTKa3bl.

S3bIK NIpOrpaMMHpoOBaHUS

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

CucreMa nporpaMMHUpPOBaHUs: PENAKTOP TEKCTA IPOrpaMM, TPAHCIIATOP, OTIAAUHUK.

[lepemenHas: tun, umsi, 3HaueHue. Llenbie, BeecTBEHHbIE U CUMBOJIbHBIE IEPEMEHHBIE.



Omneparop npucBauBaHusi. ApudMeTUYeCKUe BBIPAKCHHUS H TMOPSIOK WX BBIYUCICHUS.
Onepanuu ¢ 1eNbIMU YUCIIaMU: [ET0YHCIEHHOE JEIEHNE, OCTaTOK OT JEJICHHUS.

Bersnenus. CoctaBHble yclnoBUS (3aIIUCh JIOTMUECKUX BBIPAXKEHUN HAa M3y4aeMOM S3BIKE
nporpaMMmupoBanus). Haxoxaenue MUHIMYMa U MakCUMyMa U3 JIBYX, TPEX M YETHIPEX YHUCEIL.
Pemenne kBaapaTHOro ypaBHEHHMsI, UMEIOLIETO BEIIECTBEHHbIE KOPHHU.

JuanoroBasi oTJiaJjka MporpaMm: MOIIAroBO€ BBIMOJIHEHHE, POCMOTp 3HAUCHUN BEJIMYMH,
OTJIQJI0YHBIN BBIBOJI, BBIOOP TOYKH OCTAHOBA.

[ukn ¢ ycnoBuem. Anroput™ EBkiuaa nis HaXox/IeHHUS HAUOOJBIIEro OOIIETo AeIUTeNs
JIBYX HaTypaJbHBIX yuces. Pa3OueHne 3amicyu HaTypalbHOTO YHUCIA B MO3UIIMOHHON CHCTEME C
OCHOBaHUEM, MEHbIIUM WX paBHbIM 10, Ha OTAEIbHBIEC TUPHIL.

[Muks ¢ nepeMeHHOW. AITOpUTMBI IPOBEPKHU ASITUMOCTH OJHOIO LEJIOT0 YKCia Ha IPYroe,
MIPOBEPKU HATYPaJIbHOTO YMCIIA HA IPOCTOTY.

OOpaboTka  CHMBOJBHBIX  JaHHBIX. CHMBOJIBHBIE  (CTPOKOBBIE)  TIEpPEMEHHBIC.
[TocumBombHas 00paboTka cTpok. [ToacyE€T yacTOTHI MOSIBICHUSI CHMBOJIA B CTpOKe. BcTpoeHHbIE
byHkumu 17151 00pabOTKH CTPOK.

AHaJn3 aJIrOPUTMOB

OnpeneneHre BO3MOXKHBIX pPE3YyJIbTaTOB padOThl ajlropuTMa MpU JAaHHOM MHOXKECTBE
BXOJIHBIX JAHHBIX, OMpEAENICHUE BO3MOXKHBIX BXOJHBIX JAHHBIX, MPUBOISAIIMX K JaHHOMY
pe3ynbrary.

9 KJIACC

Hudposas rpaMOTHOCTH

I'nodaabnas cetb UHTEpPHET M cTPpaTerun 0e€30MacHOrO NMOBeJAeHUsI B Hel

['mobanbnas cerb Uurtepner. IP-agpeca y3noB. CeTeBoe XpaHEHHE NaHHBIX. MeTombl
UH/IMBUYaJIbHOTO ¥ KOJUIEKTUBHOI'O pa3MelleHust HoBoi uHdopmanuu B MHTepHete. bobiine
JaHHbIe (MHTEPHET-/IaHHbIC, B YACTHOCTH JIaHHBIC COI[MAIIBHBIX CETEH).

[TonsiTre 06 nH(pOPMAIMOHHON 6€30MacCHOCTU. YTPO3bl HHGOPMAIIMOHHON 0€30MacHOCTH
npu pabore B II00aJIbHOM CeTM M METOJbl NpoTuBoAeiicTBUS uM. IlpaBuiia Ge3zomacHoi
ayreHTHU(uKanuu. 3amuTta JU4HOW uHHpopmauuu B VHrepHere. be3omacHele cTpaTeruu
nosenenus B Muteprere. [Ipenynpexaenne BOBICUYEHUS B JECTPYKTUBHBIE U KPUMHHAIBHBIC
(opMbI ceTeBOM aKTUBHOCTH (KMOEpOYIITUHT, QUILIUHT U Apyrue GOopMmbI).

PaGoTa B uH(OPMAIMOHHOM NPOCTPAHCTBE

Bugasl nestensHocTH B VIHTEpHETE, MHTEPHET-CEPBUCHI: KOMMYHHUKAIIMOHHBIE CEPBHUCHI
(moutoBass cnyx0a, BHIEO-KOH(EpPEeHU-CBS3b M JpYrue), CIpaBOYHbIE CIIYKObl (KapTsl,
pacrucaHys U Jpyrue), IOUCKOBBIE CIIYKOBbI, CITy>KObI OOHOBJICHHS TPOIPaMMHOT0 00ecTIedeHus
U Ipyrue ciyx0bl. CepBHCHI rOCY1apCTBEHHBIX yciyr. O0nauHble XpaHuIuiia JaHHbIX. CpeacTsa
COBMECTHOHM pa3pabOTKU OKYMEHTOB (OHJaitH-oducsl). [IporpammHoe obecrieueHue Kak BeO-
CEepBUC: OHJIAWHOBBIE TEKCTOBBIE U TpapUUECKUE PEAAKTOPHI, CPEIbl pa3paboTKH MPOrpaMM.

Teopernueckne 0CHOBbI HH(POPMATHKH

MopaeaupoBaHue Kak MeTO/ MO3HAHUS

Mogenb. 3anauu, pemaemble ¢ MOMOIIBIO MozenupoBaHusd. Kiaccudukauuum mopenei.
MarepuanbHble (HaTypHBIE) M HHPOPMAIIMOHHBIE MO/IeTH. HerpephIBHBIC M TUCKPETHBIC MOJICIIH.
WNmuranmonnsie Monenu. Urposeie Monmenu. OneHKa aJleKBaTHOCTH MOJETH MOAEIHUPYEMOMY
00BEKTY U 1ETISIM MOJCITUPOBAHUS.

TabGnmuunsle moaenu. Tabnuiia Kak npeacTaBIeHNEe OTHOLICHHUS.

bazbr manapx. OTOOP B TAOIUIIE CTPOK, YAOBICTBOPSIONINX 3aJaHHOMY YCIIOBHIO.

I'pad. Bepmna, pedpo, myts. OpHeHTUpOBaHHbIE U HEOPHUEHTUPOBaHHbIE Tpadbl. [nuHa
(Bec) peOpa. Becomas wmarpuna rpada. lnuHa nytu Mexnay BepmmHamu rpada. Ilowmck
ONnTUMaJIbHOTO MyTH B rpade. HavanpHas BepmnHa (MCTOUYHUK) U KOHEYHasl BepIIMHA (CTOK) B



OpUEHTHPOBAaHHOM rpade. BrruncieHne koauuecTBa MyTeH B HANPABICHHOM AallMKINYECKOM
rpade.

Hepeso. Kopens, BepiuHa (y3en), iuct, pedpo (ayra) aepesa. BoicoTa nepesa. [logaepeso.
[Tpumeps! nucnoab3oBaHus AepeBbeB. [lepedop BapuaHTOB ¢ MOMOILBIO JEpeBa.

[TonsiTue MareMaTH4eCKOW MOAENH. 3ajaud, pPellacMble ¢ MOMOLIbI0 MaTEMaTHYECKOI0
(KOMIBIOTEPHOr0) MoAenupoBanus. OTInyre MaTeMaTUYecKold MOJAEIN OT HaTypHON MOAEIH U
OT CJIOBECHOTO (JTUTEPATypHOTO0) OMMCAHUS O0BEKTA.

Oranbl  KOMIBIOTEPHOIO  MOJEIMPOBAHUA:  IIOCTAHOBKA  3aJayd,  IOCTPOCHUE
MaTeMaTUYeCKON  MOJENH, IpOorpaMMHas  peanu3alus, TECTUPOBaHHUE,  IPOBEJIECHUE
KOMITbIOTEPHOI'0 3KCIIEPUMEHTA, aHAJIU3 €r0 pe3yIbTaTOB, YTOUHEHUE MOJIEIIH.

AJITOPUTMBI H IPOrPpaMMHPOBaHHE

Pa3paborka aaropurmMoB U nNporpaMmm

Pasbuenne 3amaum Ha noxazagauu. CocTaBl€HHME aIrOPUTMOB M IPOrpaMM  C
UCIOJIb30BAaHUEM BETBJICHMH, IMKJIOB M BCIIOMOTaTENIbHBIX aJrOPUTMOB Ul YIpaBJICHUS
ucronHuTesneM PoOOT M ApyrMMU MCHIONHUTESIMH, TaKUMU Kak Yepemamika, YepT&XHUK U
JPYTUMH.

Tabmuunble BenmuuuHBl (MaccuBbl). OgHOMepHBIE MaccuBbl. COCTaBIEHHE W OTJIAIKa
IpOrpaMM, pean3yIOIIUX TUIIOBBIE aJITOPUTMBbI OOPAOOTKU OJHOMEPHBIX YUCIOBBIX MAacCCHBOB,
Ha OJHOM M3 s3bIKOB mporpammupoBanus (Python, C++, Ilackans, Java, C#, IllkonbHbIit
AnroputMuyeckuii  fI3bIK): 3alOJHEHHWE YHMCIOBOTO MAacCHBa CIIydalHbIMM 4YMCIAaMH, B
COOTBETCTBUH C (GOPMYIION MM MyTEM BBOJA YHCEN, HAXOXKICHUE CYMMBI 2JIEMEHTOB MacCHUBa,
JUHEHWHBIH TMOMCK 3aJlaHHOIO 3HAueHWs B MacCuBe, IMOJCYET DSJIEMEHTOB MAacCHBa,
YIOBJIETBOPSIOUINX 33JaHHOMY YCJIOBHIO, HaXO0KJIEHHE MHHUMAJIBHOIO (MaKCHMAaJlIbHOIO)
sneMeHTa MaccuBa. COpTHPOBKA MacCHBA.

OO6paboTka TOTOKAa  JAHHBIX:  BBIYUCICHHE  KOJIUYECTBA, CYMMBI,  CPEIHEro

apuMeTUIeCcKoro, MUHHUMAaJIBHOTO u MaKCUMaJIbHOTO 3HAYEHUS 3JIEMEHTOB
IIOCJIEIOBATEIbHOCTH, YAOBJIETBOPSIOIIMX 3aJaHHOMY YCIIOBHIO.
Yupasienue

Vnpasnenue. Curnan. ObpatHasi cBsizb. [lonyueHue curHanoB oT HUGPOBBIX JAaTYUKOB
(kacaHus1, pacCTOSIHMS, CBETA, 3BYKa U Jipyroro). [IpuMeps! Hcnob30BaHus IPUHLIKIIA OOpaTHON
CBSI3M B CCTEMAax yINpaBJIeHUs] TEXHUYECKUMHU YCTPOICTBAMH C TOMOIIBIO TaTYMKOB, B TOM YHCIIE
B POOOTOTEXHUKE.

[Tpumepsl poOOTHU3MPOBAHHBIX CUCTEM (CHCTEMA YIIPABJICHUS ABH)KEHUEM B TPAHCIIOPTHOU
CHUCTEME, CBApOYHAs JIMHMS aBTO3aBOJla, aBTOMATU3MPOBAHHOE YIPABIEHUE OTOILUIEHUEM J0Ma,
ABTOHOMHAs CUCTEMa YIPaBJIEHUS TPAHCIOPTHBIM CPEJICTBOM U JPYTUE CUCTEMBI).

HNupopmManoHHbIE TEXHOJTOTHH

DJIeKTPOHHBbIE TAOTUIIBI

[TonsTHe 00 35eKTPOHHBIX Tabnuiax. THMBI JAHHBIX B sS4YeKaxX 3JEKTPOHHOW TaOIUIIBI.
PenaxtupoBanue u popmarupoBanue tabnui. BerpoeHHble pyHKIMM [Tl TOMCKA MaKCUMYyMa,
MUHMMYMa, CyMMBbl U cpenHero apudmerndeckoro. COpTHpOBKa JaHHBIX B BBIJICIEHHOM
nuana3ose. [Tocrpoenne auarpamm (rucrorpamma, KpyroBasi AMarpaMma, Toue€4Has Juarpamma).
Bri6op THIa AuarpamMmel.

[IpeoOpazoBanne popmyn npu KonupoBaHuu. OTHOCHTENbHAsI, A0COMIOTHAS U CMEIIIaHHAs
azpecarus.

VYcn0BHbBIE BHIYHUCICHUS B 3JIEKTPOHHBIX Tabiauax. CyMMUpOBaHHUE U MOACUYET 3HAYEHUH,
OTBEYAIOIIUX 33JaHHOMY YycioButo. OOpaboTka OonpmIMX HAOOPOB HaHHBIX. YuCIeHHOE
MOJIEJTMPOBAHUE B 3JIEKTPOHHBIX TaOIUIAX.

NndopmannoHHbie TEXHOJOTHH B COBPEMEHHOM 00111eCTBe

Posnp MHQOpPMAIMOHHBIX TEXHOJOTHI B Pa3BUTUM SKOHOMHUKH MHUPA, CTPAaHbI, PETHOHA.
OTKpbITBIE 00pa30BaTEIbHbBIE PECYPCHI.



[Tpodeccun, cBsizanHbIE C THPOPMATUKOM 1 MH(OOPMAITHOHHBIMU TEXHOJIOTHSIMU: BeO-Tn3aiiHep,
IPOTPaMMHUCT,  Pa3pabOTYMK  MOOWJIBHBIX  TPHJIOXKEHUH, TECTHPOBIIMK, AapXHUTEKTOP
IPOTPaAMMHOTO 00eCTieueHHs], CHEIUAIHCT 110 aHATHU3Y JAaHHBIX, CHCTEMHBIN aJIMUHUCTPATOP.



IIVTIAHUPYEMBIE PE3YJIBTATBI OCBOEHMUA IMPOI'PAMMBbI 1100
NHO®OPMATHUKE HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHMUAA

Wzyuenrue mHPOpMATHKKA Ha YpOBHE OCHOBHOIO 00IIero oOpa3oBaHHs HAaIpaBJICEHO Ha
JOCTIDKEHUE OO0YYaIOIUMUCS JUYHOCTHBIX, METAlpEAMETHBIX M MPEAMETHBIX pPE3yJIbTaTOB
OCBOEHHUS COJIepKaHus yueOHOro MpeIMeTa.

JIMYHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE pe3yNbTaThl MMEIOT HAMNpaBICHHOCTh HA pELIEHUE 3a/Jad BOCHUTAHMS,
Pa3BUTHS U COLUATTU3AIIMH 00YUYaIOMIUXCsl CPEICTBAMH Y4EOHOTO MpeIMeTa.

B pesynbrare usyueHuss uHQOpPMATHKU HAa YpOBHE OCHOBHOIO OOIEro OOpa3oBaHHs Yy
oOyuarormierocst Oynyt c()opMHUpPOBAHBI CIEIYIOIINE TUIHOCTHBIE PE3YIIbTAThl B YACTH:

1) maTpMoTH4YeCKOro BOCIIUTAHUSA:

LIEHHOCTHOE OTHOILIEHUE K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPHUUECKOMY U HAYYHOMY
HACJIEIUIO, TOHUMaHUe 3HaueHus: NHPOPMATHKU KaK HAyKH B KU3HU COBPEMEHHOIO OOIIECTBA,
BJIaJICHHE JTOCTOBEPHOM HH(POPMALIKEH O IEPEAOBhIX MUPOBBIX U OTEYECTBEHHBIX JIOCTHKCHUSAX B
obnactu MHPOPMATHKU U WH(GOPMALMOHHBIX TEXHOJIOTUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX
3HaHUSX 0 HU(PPOBOH TpaHCHOPMALIUK COBPEMEHHOTO OOIIECTBA;

2) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OpHUEHTAIUsl Ha MOpAIbHbIE IEHHOCTH M HOPMBI B CHUTYallUsiX HPaBCTBEHHOT'O BHIOOpA,
TOTOBHOCTH OLIEHUBATh CBOE MOBEJICHUE M MOCTYIKHU, & TAK)KE MOBEICHUE U MOCTYNKU IPYTHX
JIOJE C MO3ULMKM HPABCTBEHHBIX M IPABOBBIX HOPM C YYETOM OCO3HAHMS MOCJIEICTBUMN
MOCTYIKOB, aKTUBHOE HEMPUSITHE aCOLIMATIBHBIX MOCTYINKOB, B TOM uucie B IHTepHeTe;

3) rpakIaHCKOr0 BOCIIUTAHMS:

MPEJICTABICHUE O COIMAIBHBIX HOpPMax M MpaBHJIAX MEXKIMYHOCTHBIX OTHOIICHUN B
KOJUIEKTHUBE, B TOM YHCJIE B COLHUAIbHBIX COOOLIECTBaX, COOIIOAEHHE MpaBuil 0€30aCHOCTH, B
TOM YHUCJIE€ HABBIKOB 0€30MacHOr0 MOBEACHUS B MHTEPHET-CPE/e, TOTOBHOCTh K Pa3HOOOPa3HOU
COBMECTHOM JI€ATEIbHOCTU IPU BBIIOJHEHUM Y4€OHBIX, MO3HABATEIbHBIX 3334, CO3JaHUU
yueOHBIX MPOEKTOB, CTPEMJICHHE K B3aUMOIIOHUMAHHIO M B3aUMOIIOMOIIU B IpOIECCe ITOMN
yueOHOM! /1eATeIbHOCTH, TOTOBHOCTh OIIEHUBATh CBOE MOBEJECHUE U MOCTYIKH CBOMX TOBapHILEH
C MO3UIMH HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHHUS MOCIEACTBUNA MOCTYIKOB,;

4) neHHOCTeH HAYYHOI0 NO3HAHMA:

c(OPMHPOBAHHOCTh ~ MHPOBO33PEHUYECKMX  MpeJcTaBleHHM o0  umHopmauuu,
WHPOPMALMOHHBIX Mpoleccax W WHPOPMAIMOHHBIX TEXHOJIOTHSAX, COOTBETCTBYIOIIMX
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOILECTBEHHOMN MPAKTHKU U COCTABIISIOMUX 0a30BYIO
OCHOBY JIJIsl IOHUMAaHUSI CYIIIHOCTH HAYYHOUM KapTHHBI MUPA;

UHTEepeC K OOyYEHMIO M TO3HaHUIO, JIFOOO3HATEIbHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
camM000pa30BaHNI0, 0CO3HAHHOMY BbIOOPY HalpaBJIE€HHOCTH U YPOBHS 00y4Y€HHUS B JaJIbHEUIIEM;

OBJIaJICHUE OCHOBHBIMU HAaBBIKAMHU HCCIIEOBATENLCKON JESITeNbHOCTH, yCTAaHOBKAa Ha
OCMBICJICHHE OIBITA, HAOJIOJIEHUHN, IOCTYNIKOB U CTPEMJICHHE COBEpIIEHCTBOBATh IyTH
JTOCTHIKEHUS HHIMBUYaTIbHOTO U KOJUIEKTUBHOTO OJIAarononyyus;

cOPMHPOBAHHOCTh ~ MH(POPMAIMOHHOW  KYJABTYpPHl, B TOM  YHCIIE  HAaBBIKOB
CaMOCTOSITENIbHOU paboThI ¢ yUeOHBIMH TEKCTaMH, CIIPAaBOYHOU JIUTEPATypOi, pa3HOOOpa3HBIMU
cpeacTBaMU UH(MOPMAIIMOHHBIX TEXHOJIOTUH, a TAK)KE YMEHHUS CAMOCTOSITENIbHO OMPEEINATh 1eNn
CBOET0 00Yy4€eHUs1, CTaBUTh U (HOPMYIHPOBATh JIJIs ceOsl HOBBIE 3a7auil B y4€0e U Mo3HaBaTeIbHON
JeSITeIbHOCTH, Pa3BUBATh MOTUBBI U HHTEPECHI CBOEH MMO3HABATEIbHOMN AESITEIbHOCTH;

5) popmupoBaHus KyJbTYPBbI 310POBbSI:

OCO3HaHHE LIEHHOCTH >KM3HHU, OTBETCTBEHHOE OTHOIIIEHHE K CBOEMY 3710POBbIO, YCTaHOBKA
Ha 3JI0pOBBII 00pa3 *M3HM, B TOM YHUCIE U 3a CUET OCBOEHHUS U COOJIOAEHUS TpeOOBaHUM
0e30MacHOM 3KCIUTyaTalluy CpeICTB NHOPMAIIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTUI;

6) TPY10BOr0 BOCIIUTAHUSA:



MHTEpeC K MPAaKTUYECKOMY M3y4eHMIO MpodeccHii u Tpyaa B cepax mpodeccnoHaIbHON
NESTEIbHOCTH, CBS3aHHBIX C HMH(OPMATHKOH, MPOrpaMMHUPOBAHUEM M HH(POPMALMOHHBIMU
TEXHOJIOTUSIMH, OCHOBAaHHBIMH HA JIOCTHKCHUSAX HAyKH WH(OPMATHKH U HAYYHO-TEXHUYECKOTO
porpecca;

OCO3HAHHBII BHIOOpP W TOCTPOEHUE WHIMBHIYaJIbHOH TPAeKTOpPUU OOpa30BaHHUA U
YKU3HEHHBIX IUIAHOB C Y4ETOM JIMUHBIX U OOIIECTBEHHBIX HHTEPECOB U NOTPEOHOCTEIH;

7) 3KOJI0TrNYeCKOr0 BOCIIMTAHMSA:

0CO3HaHME INI00aTBHOTO XapaKTepa SKOJIOIHYECKUX IPOOIeM U MyTel UX peleHusl, B TOM
qucie ¢ y4ETOM BO3MOKHOCTEH MH)OPMAITMOHHBIX 1 KOMMYHHKAIIMOHHBIX TEXHOJIOTHIA;

8) amanraumu oOydaomerocsi K M3MEHSIIONIUMCH YCJIOBUSIM COUMAJBLHOH M
NPUPOIHOM Cpelbl:

OCBOCHHME OOYYAIOIMMUCS COLMAIBHOTO OIbITa, OCHOBHBIX COLMAJIbHBIX POJIEH,
COOTBETCTBYIOIIMX BEIyLIeH JeATeNIbHOCTH BO3pacTa, HOPM M MpPaBWJI OOLIECTBEHHOTO
HOBEJCHUS, (POPM COLMANBHOM JKNU3HU B IPYyMIax U COOOLIECTBAX, B TOM YUCIIE CYLIECTBYIOIINX
B BUPTYaJIbHOM IIPOCTPAHCTBE.

METAINIPEAMETHBIE PE3YJIbTATBI

MeTaHpeI{MeTHHC pe3yiibTaTbl OCBOCHHUA IPOI'paMMBI 110 I/IH(I)OpMaTI/IKe OTpaxaroT
OBJIaACHUC YHUBCPCAJIbHBIMU y‘~I€6HI)IMI/I II€I>'ICTBI/I$[MI/I — IIO3HAaBaTCIbHBIMU,
KOMMYHUKATHBHBIMHU, PCTYJIATHBHBIMU.

ITo3HaBaTe/IbHBbIE YHHMBepCAIbHbIe y4eOHbIe AeiicTBUS

Ba3oBble 1ornyeckue neiicTBus:

YMEHHUE OIpeNesATh MOHATUS, cO3[aBaTb OOOOLIEHMs, YCTAaHABJIMBAaTh AaHAJOIHH,
KJIaccu(UIUpPOBaTh, CaMOCTOSTEIBHO BBHIOMPATh OCHOBAHUS W KPUTEPUU UIA KIacCHU(PUKAIIH,
yCTaHaBJIMBAaTh NPUYMHHO-CIIEJCTBEHHBIE CBSA3M, CTPOUTH JIOTMYECKHE pacCyKICHMs, AeaTb
YMO3aK/II04eHNs (MHAYKTUBHbIE, IEAYKTUBHBIE U 110 aHAJIOTUHN) U BHIBOJIBI;

yYMEHHUE CcOo3/7aBaTh, IPUMEHSATh U NMPEOOPa30BbIBATh 3HAKUM U CUMBOJIBI, MOJIEIN U CXEMbI
JUISl pelIeHrs yueOHBIX U ITO3HABATENbHBIX 3a/1a4;

CaMOCTOSITENIbHO BBIOMpATh CIOCOO pelleHus yueOHOH 3afau (CpaBHMBAaTh HECKOJIBKO
BapHaHTOB PELIEHUS, BHIOMPATh Hanboiee NOAXOJAIMIMNMI ¢ YYETOM CaMOCTOSITENIbHO BBIJIEIEHHBIX
KPUTEPHEB).

ba3oBble nccienoBarejbckme 1eicTBUSA:

(bopMynHpOBaTh BOIPOCH], (PUKCHPYIOLINE Pa3pblB MEXIY PEaJbHBIM M KeJaTeIbHbIM
COCTOSTHUEM CUTYyallH, 00BEKTa, 1 CAMOCTOSATEIbHO YCTaHABINBATh HICKOMOE U JIAHHOE;

OLIEHMBaThb Ha NPUMEHMMOCTb M JOCTOBEPHOCTh HMH(OpMAINIO, MOJYYEHHYIO B XOJI€
UCCJIEJIOBAHUS,

IPOTHO3UPOBATh BO3MOYKHOE JalibHEiIIee pa3BUTHE TPOLIECCOB, COOBITUH M HX
MOCJIEACTBHSI B aHAJIOTUYHBIX WJIM CXOJIHBIX CUTYalLlUsAX, a TAK)KE BBIABUTATDH MPEATION0KEHHS 00
UX Pa3BUTUU B HOBBIX YCIIOBUSX U KOHTEKCTaX.

Pabora ¢ undpopmanmeii:

BBIABIIATh J€UIMT MHPOPMAIIUH, JAHHBIX, HEOOXOAUMBIX JUIS PEUICHHs MOCTaBIECHHOU
3a]auu;

OPUMEHATHh pa3IMYHble METObl, MHCTPYMEHThl M 3alpochl MpHU TOUCKE M OTOOpe
MH(pOpPMaLIMU UITH JAaHHBIX U3 UICTOYHUKOB C YUETOM NPEI0KEHHON Y4eOHOM 3a1aun 1 3a/JaHHBIX
KpUTEPHUEB;

BbIOMpaTh, AHAIM3HPOBATh, CUCTEMATU3UPOBATH U HMHTEPIPETUPOBATH HHGPOPMAIHIO
pa3INYHBIX BUAOB U (POPM IpPEICTABICHHUS;

CaMOCTOSITENIbHO BBIOMpaTh ONTUMAlbHYIO (opMy TMpencraBieHUs UHGOpPMalUU U
WITIOCTPUPOBATh pelllaeMble 33a4i HECJIOXKHBIMU CXeMaMH, TUarpaMMaMi, HHOW rpaduKoi u
UX KOMOUHAILUSIMU,



OLICHUBATh HAJEKHOCTh MHPOPMALUU 1O KPUTEPHSIM, MPEITIOKEHHBIM YUUTEIEM WU
c(OpMyITHPOBAHHBIM CAMOCTOSITEIIEHO;
3¢ PEKTUBHO 3aTIOMUHATH U CUCTEMATU3UPOBATh HH(OPMAIIHIO.

KoMMmyHHnKaTHBHBIE yHUBEpPCAJIbHbIE YUeOHbIe /1eliCTBUSA

OO0uenne:

COIIOCTABJIATH CBOU CYKACHUSA C CYKACHUAMU APYTUX YUACTHHUKOB Jualiora, O6Hapy)KI/IBaTB
pas3inyre U CXOJICTBO MO3UIINN;

nyOoJUYHO  TPEACTaBIIATH  PE3YJbTAThl  BBINOJIHEHHOTO  ONBITa  (IKCIEPUMEHTA,
HCCJIEIOBAHMUsI, IPOEKTA);

CaMOCTOSITENIbHO BBIOMpaTh (hopMaT BBICTYIUICHHS C YYETOM 3ajad MPE3CHTAUUU U
0COOCHHOCTEH ayAUTOPUH U B COOTBETCTBUU C HUM COCTABJIATH YCTHBIC M MUCbMEHHBIE TEKCTHI C
HCIIOJIb30BAHUECM WJIIOCTPATUBHBIX MAaTCPUAJIOB.

CoBMecTHas 1eITEJILHOCTD (COTPYIHUYECTBO):

NOHMMATh M HMCIIOJIb30BaTh NPEUMYIIECTBA KOMAHIHOW M MHIMBUIYaJIbHONH pabOThI IpU
pelIeHnr KOHKPETHOM MpoOIeMbl, B TOM YHCIIE MPU CO3AAHUU WH(OPMALIMOHHOTO TPOAYKTA;

NPUHUMATH €] COBMECTHOW HMH(OPMAIMOHHOW NIEATENLHOCTH MO cOopy, 00paboTke,
nepenaue, Gpopmanuzanuu UHGOpPMALMK, KOJUIEKTUBHO CTPOUTH ACHCTBUS MO €€ JOCTUKEHHIO:
pacnpenenaTb poju, 10roBapuBaThcsi, 00CykKJ1aTh IMPOLECC U PE3YIbTAT COBMECTHONU pabOThI;

BBITMIOJHATh CBOIO 4YacTh paboThl ¢ uH(OpManued win UHGOPMAIMOHHBIM MPOTYKTOM,
JIOCTHUTasi KAYECTBEHHOTO Pe3yJIbTaTa [0 CBOEMY HAINPABICHUIO U KOOPAUHUPYS CBOU JACHCTBUS C
JPYTMMHU YJIEHAMU KOMaH/bI;

OLIGHUBATh KA4€CTBO CBOETO BKJIAJa B OOIINH MHPOPMALMOHHBIA MPOIYKT IO KPUTEPHUSIM,
CaMOCTOSITENILHO CPOPMYITUPOBAHHBIM YYaCTHUKAMU B3aMOICICTBHS;

CpaBHHUBATL PE3YJbTaTbl C I/ICXO[[HOI;'I 38,113‘16171 1 BKJIaAd KaXaoro 4ic€Ha KOMaHIbl B
JTOCTHXKEHUE PE3yIbTaTOB, Pa3AeNsATh CPepy OTBETCTBEHHOCTH M MPOSABIATH TOTOBHOCTh K
MPEJOCTABIICHUIO OTYETA NIEPE TPYIIIION.

PeryasiTuBHble yHHBepcaJibHbIe y4eOHbIe 1eiicTBUS

Camoopranusanus:

BBISIBJISITH B )KU3HEHHBIX U YYEOHBIX CUTYaLUAX NPoOIeMbl, TpeOyIolne peleHus;

OpPUEHTHPOBAThCSI B Pa3IMYHBIX MOJXO/AaX K MPHUHATUIO pPELIeHUH (MHIUBHIyaIbHOE
MPUHSITHE PELLICHUN, IPUHATHE PEIICHUH B TPYIIIE);

CaMOCTOSITENIbHO COCTaBIISAITh QJITOPUTM pelIeHHs 3aJadd (WIM €ro 4acTb), BBIOMpATh
crnocod pemeHuss ydyeOHOM 3amauM ¢ y4€TOM HMEIOLIUXCSI PECYpPCOB M COOCTBEHHBIX
BO3MO>KHOCTEH, apryMEHTUPOBATh MPEJIaracMble BApUaHThl PELICHUI;

COCTaBJATh IJIAH JEMCTBMM (MJ1aH peaju3alydyd HaMEUEHHOro aJrOpUTMa peuIeHus),
KOPPEKTHPOBATH MPEIOKEHHBIN aIrOpUTM C YIETOM HOJTYUYEHUS HOBBIX 3HAHUHA 00 M3yyaeMoM
00BEKTE;

JienaTh BbIOOp B YCIOBHUSX NMPOTUBOPEUMBON MHPOpPMALUU U OpaTh OTBETCTBEHHOCTDH 3a
pelieHue.

CamokoHTpOJIB (peduiexcust):

BJIQ/IETh CIIOCOOAMH CAMOKOHTPOJISI, CAMOMOTHBAIIUU U pe(IeKCuy;

JIaBaTh OLEHKY CUTYallMH U MIPEAJIaraTh IlaH €€ N3MEHEHUS;

YUUTHIBaTh KOHTEKCT U MPEIBUIETh TPYJHOCTH, KOTOPbIE MOTYT BOSHUKHYTh IPU PEIIEHUH
yueOHOIl 3a/1au, aJaiTUPOBATh PEIIEHUE K MEHSIOLUIMMCS 00CTOSATENILCTBAM;

OOBSACHATh NPUYUHBI JOCTHKEHUS (HEJAOCTHXKEHHUS) pPe3yabTaToB HH(OPMALMOHHON
NeSITeIbHOCTH, J1aBaTh OIIGHKY IPHOOPETEHHOMY OMNBITY, YMETh HAaXOJIUTh MO3UTHBHOE B
MIPOM30IIEAIIEH CUTYALINH;

BHOCUTH KOPPEKTUBHI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSTENIBCTB, M3MEHUBIIMXCS
CUTYallui, YCTAHOBJIEHHBIX OIIMOOK, BOZHUKILIUX TPYAHOCTEH;



OIICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIA U YCIOBUSM.
IMOLUMOHAIbHBIN HHTEJVIEKT:
CTaBUTH c€0s1 Ha MECTO IPYTOro YeJIOBEKa, IOHUMAaTh MOTUBBI U HAMEPEHUS IPYTroro.
IIpunsiTue cedst u Apyrux:
OCO3HABaTh HEBO3MOXKHOCTh KOHTPOJUPOBATh BCE BOKPYT JAXKE B YCJIOBHUSIX OTKPBITOTO
JIOCTYyTIA K JIF0OBIM 00bEMaM HH(POPMAIIUH.

INPEJIMETHBIE PE3YJIBTATDI

K xoniy o0ydyeHus B 7 kjacce y ooydaromierocs 0yayT copMUpOBaHbI CISTYIOIINE YMECHHUS:

MOSICHSITh HAa MPUMEPAX CMBICI MOHATHH «UHPOpMAIUs», «THPOPMAITMOHHBIN TPOIECCY,
«o0paboTka HHPOpMALHKY, «XpaHEHUE UH(pOpMaIUny, «repeaada nHpopManumny;

KOJMPOBaTh M JIEKOJMPOBATh COOOIIEHHS IO 33JaHHBIM IPaBUIIaM, JEMOHCTPUPOBATH
MOHMMAaHNE OCHOBHBIX MPUHIIUIIOB KOJAUPOBAHUS MHGOPMAIIUH Pa3IMUHON IPUPObI (TEKCTOBOMH,
rpadu4ecKoii, ayamo);

CpPaBHHMBATh AJUHBI COOOIICHH, 3alMCAHHBIX B Pa3IMYHBIX ajdaBuUTaxX, OMEPUPOBATH
€IMHUIIAMH U3MEPEeHUsT HH()OPMAITMOHHOTO 00BhEMa M CKOPOCTH NEpeAayn JaHHbIX;

OLICHMBATh M CpaBHUBAThb pPa3MEpPbl TEKCTOBBIX, I'padUUYECKUX, 3BYKOBBIX (ailioB u
BUJ1€0(aNIIOB;

[PUBOJIUTH TMPUMEPHI COBPEMEHHBIX YCTPOMCTB XpaHEHUs M Iepenadd HHPOpMaIHH,
CpaBHUBATh WX KOJMUYECTBEHHBIC XapaKTEPUCTUKH;

BBIJICTISITh OCHOBHBIE ATallbl B UCTOPUHU U MOHUMATh TEHJCHIINH Pa3BUTHSI KOMIIBIOTEPOB U
POrPaMMHOTO O0OCCIICUEHUS;

MOJTy4aTh M UCIIOJIb30BaTh HH(POPMAIUIO O XapaKTEPUCTUKAX EPCOHAILHOTO KOMITbIOTEpa
U €ro OCHOBHBIX 3JIEMEHTax (IMpOoIeccop, OINMEpaTHUBHAs IMaMsTh, JOJITOBPEMEHHAs MaMsTh,
yCTpOICTBA BBOJa-BBIBO/IA);

COOTHOCHTD XapaKTEPUCTUKH KOMITBIOTEPA C 33a4aMHt, PEIIAEMbIMHU C €T0 TOMOIIBIO;

OpPUEHTUPOBATHCS B UEPAPXUUECKOU CTPYKTYype (aillioBoil CUCTEMBI (3alUCHIBATh MOTHOE
uMms (Qaitna (karajora), myThb K ¢aiiny (Karajory) mo HMMEIIIEMYyCs OMHCAHUIO (halIoBOM
CTPYKTYPbI HEKOTOPOTr0 HH(POPMALTMOHHOTO HOCUTES);

paborarb ¢ (halIOBOM CHUCTEMOW TEPCOHATBLHOTO KOMIIBIOTEPA C HCIOJIb30BAaHUEM
rpaduueckoro unTepdeiica, a IMEHHO: CO3/1aBaTh, KOMUPOBATH, IEPEMEIIaTh, IEPEUMEHOBBIBATD,
yIAIATh ¥ apXUBHUPOBATH (PAliIbl M KaTAJIOTH, HCIIOJB30BAaTh aHTHBHPYCHYIO IIPOTPaMMY;

NPEJCTaBIsITh  PE3yNbTaThl CBOEW JEATEIBHOCTH B  BUAE CTPYKTYPHUPOBAHHBIX
WLTIOCTPUPOBAHHBIX JJOKYMEHTOB, MYJIbTHMEAHHHBIX TPE3eHTAINN];

uckate wuHpopmammo B HWHTepHere (B TOM 4dmcle, MO KIIOYEBBIM CIOBaM, IO
M300paKeHHI0), KPUTUYECKU OTHOCUTHLCS K HalIeHHON MH(OpMAaIMK, 0CO3HABAsI OMACHOCTD JIJIst
JUYHOCTH W O0IIecTBa pacHpoCTpaHEHHs BPEIOHOCHOM uHGOpMalNUd, B TOM YHCIE
HKCTPEMHUCTCKOTO U TEPPOPUCTHIECKOTO XapaKTepa;

IIOHUMATh CTPYKTYPY aJIpecoB BeO-pecypcoB;

UCTIOJIF30BaTh COBPEMEHHBIE CEPBUCH HHTEPHET-KOMMYHHKAIIAN;

cobmonatb  TpeOoBaHMs  0O€30MacCHOW  OIKCIUTyaTalldd  TEXHHUUYECKUX  CPEJICTB
MH(OPMALIMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH, COOJIIO/IaTh CETEBOM ITHKET, 0a30BbIe
HOPMBI HHPOPMAIIMOHHOM 3TUKH U MIpaBa Mpu paboTe ¢ MPUTOKEHUSIMHU Ha JIFOOBIX YyCTPOMCTBaxX
u B IHTEpHETE, BRIOMpATh 0€30TacHbIe CTPATETHH MTOBEICHHS B CETH;

MPUMEHSTh METOJbI TPOMUIAKTUKYA HEraTUBHOTO BIUSHUS CPEICTB MH(POPMAIIMOHHBIX U
KOMMYHHKAIIHOHHBIX TEXHOJIOTHH Ha 3J0POBBE IOJIE30BATEIISI.

K xoniy o6y4uenus B 8 kiacce y odydarorierocst 0yayT copMUpPOBaHBI CIETYIOIINE YMEHHUS:
MOSICHSITh Ha IPUMEpaxX pa3Inyuus MEX/y MO3UIMOHHBIMU U HETIO3UIIMOHHBIMU CHCTEMaMHU
CUHCIICHUS;



3aluChIBaTh U CcpaBHHMBaTh Lenblie uncia or 0 no 1024 B pa3iUyHBIX MO3UIIMOHHBIX
cucTteMax cuucieHus (C ocHoBaHUAMH 2, 8, 16), BBINOIHATH apu(PMETHUCCKUE OTECPAIMHA Ha
HUMH;

pPacKpbIBaTh CMBICI TIOHSTHH «BBICKAa3bIBAaHUEY», <JIOTHUYECKAs OIepaIusy, «JIOTHYeCKOe
BBIPKECHHEY;

3aMUChIBaTh JIOTHYECKUE BBIPAKEHHUS C HMCIOJb30BAHHEM JIU3BIOHKIIUHA, KOHBIOHKIIMH U
OTPULIAHMS, OINPEACNSITh HCTUHHOCTH JIOTMYECKUX BBIPAKEHHUM, €CIM HW3BECTHBI 3HAYCHUS
MCTUHHOCTH BXOJISAIIUX B HETO TMEPEMEHHBIX, CTPOUTH TAOJIUIIbI HCTUHHOCTH ISl JTIOTUYECKHUX
BBIPAKCHMI;

pPacKpbIBaTh CMBICI TIOHATHH «UCIIOJIHHUTEIbY, «AJITOPUTM», «IIPOrpaMmay, TOHHMAas
pa3HUIly MEXIY yIOTPeOICHHEM dTUX TEPMHUHOB B OOBIICHHOW pedr U B MH()OPMATHKE;

OTHMCBIBATh AJITOPUTM PEIICHUS 3a1a91 Pa3IMYHBIMU CIIOCOOAMH, B TOM YHCIIE B BUJIE OJIOK-
CXEMBI;

COCTABJISITh, BBINMOJHAT, BPYYHYIO M HAa KOMIIBIOTEPE HECIOXKHBIC aQJITOPUTMBI C
UCIIOJIb30BAHUEM BETBJICHUM W IIUKIIOB JJIsl YNPABIEHUS UCIIOJHUTENISIMH, TaKUMH Kak Pobor,
Yepenamika, UepTEXKHUK;

MCIIOJIb30BAaTh KOHCTAHTHI W TEPEMEHHBIC PA3JIMYHBIX THUIOB (YHUCIIOBBIX, JOTHYECKUX,
CHMBOJIBHBIX ), @ TAKXKE COJICPIKAIINE UX BBIPAKEHHUSI, HCIIOJIb30BaTh ONEpaToOp MPUCBAUBAHMS;

UCIIOJIb30BATh MIPH Pa3pabOTKe MPOrpaMM JIOTUYECKUE 3HAYCHHUSI, OTICPAIIMNA U BHIPAKCHHUS
C HUMU;

aHAJIM3UPOBATH MPE/JIOKEHHBIE aJITOPUTMBI, B TOM YHCJIE€ ONPEACNISITh, KAKUE Pe3yabTaThl
BO3MOJKHBI TIPH 33ITAHHOM MHOYKECTBE MCXOJIHBIX 3HAYCHUH;

CO3/1aBaTh U OTJIAXKHBATh IPOTPaMMbI Ha OJHOM U3 SA3BIKOB mporpammupoBanus (Python,
C++, Ilackans, Java, C#, llkonbHbIil AnroputMudeckuil SI3bIK), peamu3yroline HECIOKHbIE
ITOPUTMBI 00PAOOTKH YHUCIIOBBIX JJAHHBIX C UCTIOIH30BAHUEM IIUKIIOB ¥ BETBIICHUH, B TOM YHCIIE
peau3yronie IpoBepKy ASTUMOCTH OJHOTO IIeJIOr0 YKcia Ha Jpyroe, MpoBEpPKY HATYpallbHOTO
YHClIa Ha MPOCTOTY, BBIICICHHS (P U3 HATYPATBHOTO YHCIIA.

K xoniy o0y4yenus B 9 kjacce y o0yuarorierocs: 0yayT cpopMUpPOBaHBI CIETYIOIINE YMEHHUS:
pa3buBaTh 3a7aydl Ha MOJ33Ja4yH, COCTAaBIAThH, BBIIOJHATH BPYYHYIO M Ha KOMIbIOTEpE
HECIIOKHBIE AITOPUTMBI C MICTIOJIb30BaHUEM BETBIICHHIA, INKJIOB M BCTIOMOTATEIBHBIX aITOPUTMOB
JUIs yIIpaBJIeHUs HCIIOJTHUTENSIMU, TAKUMHU Kak PoOot, Yepenaika, UepTEKHUK;

COCTABIIATh M OTJIAXKUBATh MPOTPAMMBI, PEATH3YIONINE THIIOBBIE aTOPUTMBI 00paOOTKH
YHCJIOBBIX MOCIIEOBATEIBHOCTEH MM OJHOMEPHBIX YUCIOBBIX MAaCCHBOB (TIOMCK MAaKCHMYMOB,
MUHHMYMOB, CYMMBI FJTH KOJIMYECTBA HIIEMEHTOB C 33/IaHHBIMHI CBOWCTBAMH) Ha OJTHOM U3 SI3BIKOB
nporpammupoBanus (Python, C++, ITackans, Java, C#, IllkonbHbI ATrOpUTMUYECKH SI3BIK);

PacKpbIBaTh CMBICH TOHITHHA «MOJIENBY», «MOJIEIIUPOBAHUEY, ONMPEICISATh BUABI MOJCTCH,
OLIEHUBATh aJIEKBATHOCTh MOJIEJIM MOJCIUPYEMOMY OOBEKTY M LIEISIM MOJICIIMPOBAHUS;

UCTIOJIB30BaTh Tpadbl M EPeBbs IJIi MOJCITUPOBAHMS CUCTEM CETEBOM M MEepapXHUeCcKOn
CTPYKTYpBbI, HAXOAUTh KpaT4alIMii myTh B rpade;

BbIOMpaTh CHOCOO MPEACTaBICHUS JAHHBIX B COOTBETCTBHM C IIOCTaBJICHHOHN 3ajaueit
(TabmuIbl, CXeMBI, IpadUKH, AUArpaMMBbl) C UCIIOJIb30BAaHHUEM COOTBETCTBYIOIIUX MPOTrPAMMHBIX
CpencTB 00pabOTKH JIaHHBIX;

UCIIO0JIb30BaTh AJIEKTPOHHBIE TAOIUIIBI TSI 00pa0OTKHU, aHAIN3a ¥ BU3YATIU3AI[MH YHCITOBBIX
JIAHHBIX, B TOM YHCJI€ C BBIJCICHUEM JHMana3oHa TaOIUIbl U YIOPSII0YMBaHHEM (COPTUPOBKOMA)
€ro 2JIEMEHTOB;

co3/laBaTh W TPHUMEHATh B DIIEKTPOHHBIX TaOnuuax ¢GOpMyNbl JUIS pPacdéToB C
UCIIOJIb30BAaHUEM BCTPOCHHBIX apH(PMETHUECKUX (DYHKIMHA (CyMMHUPOBaHHUE U MOJICUYET 3HAUCHHIH,
OTBEYAMOIINX 3aJaHHOMY YCJOBHIO, CpeaHee apu(MeTHYecKoe, TOWUCK MaKCHUMaJbHOTO |
MHUHHMAJIbHOTO 3HaU€HUs), a0COTIOTHOM, OTHOCUTENBHOM, CMEIIaHHOH aJipecaliii;



UCIIONIb30BaTh JJICKTPOHHBIC TAOMUIBI JJISI YUCICHHOTO MOJETUPOBAHUS B MPOCTHIX
3aJa4yax 13 pa3HbIX MPeAMETHBIX 00IacTei;

UCIIOJIb30BaTh COBPEMEHHBIE HMHTEPHET-CEPBUCHI (B TOM YHCJIE KOMMYHHKAIIMOHHBIE
CEpBHCHI, O0JAaUHbIC XPAHWJIUIIA JAHHBIX, OHJAMH-MPOrpaMMbl (TEKCTOBBIE M rpaduueckue
PEIaKTOPBI, Cpebl Pa3pabOTKH)) B yueOHON U TTOBCEHEBHOM NEATEIILHOCTH,

NPUBOJIUTH HPHUMEPHl HCIOIB30BAaHUS T'e€OMH(OPMALMOHHBIX CEPBHUCOB, CEPBHCOB
rOCYJapCTBEHHBIX YCIYyT, 00pa30BaTelIbHBIX cepBUCOB MHTepHETa B yueOHOW M MOBCEIHEBHOM
JIeATEIbHOCTH;

UCIOJIb30BaTh  PA3JIMYHBIE CPEICTBA 3alUTBl OT BPEJOHOCHOTO IPOTrPaMMHOIO
oOecrnievyeHus, 3aluiaTh NepCOHANbHYI0 HHGOPMAIIUMIO OT HECAHKIIMOHUPOBAHHOTO JOCTYyIA U
€ro TMOCHEACTBUU (pasrjamieHusi, IOAMEHBI, YTpaThl JaHHBIX) € YYETOM OCHOBHBIX
TEXHOJIOTMYECKUX U COLMAIbHO-TICUXOJIOTMYECKUX ACIEKTOB HMCIOJIb30BaHUsl ceTtu MHTepHer
(ceTeBasi aHOHUMHOCTH, IM(POBOH Cile];, AyTEHTUYHOCTh CYOBEKTOB M PECYpPCOB, OMACHOCTb
BPEIOHOCHOT'O KO/1a);

pacro3HaBaTh TIOMBITKM W TPEAYNPEKIaTh BOBJICUECHHE C€e0S U OKPYKAIOIMUX B
JNECTPYKTUBHBIE U KPUMUHAJIbHBIE (POPMBI CETEBOW aKTUBHOCTH (B TOM uucie KUOEpOyIIIHHT,
(uIuHr).



TEMATHYECKOE INTAHUPOBAHUE

7 KIIACC

Ne HaumenoBanue

11/_ pa3esioB U TeM Bcero Conep:xkanue IIpoBepsiemble pe3yJbTaThl OueHo4YHbIe PO EAYPbI
NMPOrpamMMbl

Paznea 1. [lu¢gpoBasi rpaMOTHOCTH

Kommnbrorep —
YHHUBEPCAIHHOE
11 YCTPOMCTBO 2
00paboTku
JTAHHBIX

Kommbrotep — yHHuBepcanbHOE
BBIYUCIIUTEIIBHOE YCTPOMCTBO,
paboTaroliee 1o nporpamme.
TuIbl KOMIBIOTEPOB:
MIePCOHANBbHBIE KOMITBIOTEPHI,
BCTPOEHHBIE KOMITBIOTEPHI,
CYIepKOMIBIOTEPbl. MOOUITBEHBIE
ycTpoiictBa. OCHOBHBIE
KOMITOHEHTHI KOMITbIOTEPA U HX
HazHaueHwue. [Ipoueccop.
OneparuBHas U JOITOBPEMEHHAs
MaMsATh. Y CTPOMCTBA BBOJIA U
BbIBOJIa. CEHCOpHBIN BBOJ,
JATYNKH MOOWJIBHBIX YCTPOUCTB,
cpeacTBa OMOMETPUUYECKON
ayreHtudukanuu. Mcropus
pa3BUTHSA KOMIIBIOTEPOB U
MPOTPaMMHOTO 00€CTICUeHUSI.
[TokosieHUs1 KOMIIBIOTEPOB.
CoBpeMeHHbIE TEHICHITUN
pa3BUTHS KOMIIBIOTEPOB.
CynepKoMIbIOTEPHI.
[TapannenbHble BEIYUCICHUS.
[IepcoHaJIbHBIN KOMITBIOTED.
IIpoueccop u ero

[IpakTryeckue paboTHI:

1. Bxitouenue
KOMITBIOTEPA U MOTy4EHHUE
UH(POPMALIUH O €T
XapaKTepUCTHKaX

PackpsiBaTh cMBICT
M3Y4aeMBbIX MMOHSATHI.
AHanM3UpoBaTh YCTPONUCTBA
KOMIIBIOTEpA C TOYKH 3PEHUs
OpraHu3aIuy MpoIEeayp BBOJIA,
XpaHeHus, 00pabOTKH, BEIBOIA
U Tiepeadn uHGOpMaIiu.
AHanu3upoBath HHGOPMAIUIO
(curHaIbBl 0 TOTOBHOCTH U
HEMOoJaKe) MPH BKIIOYECHUN
KoMIbroTepa. M3ydars
UHPOPMALIUIO O
XapaKTEPUCTHKAX
kommnbloTepa. MccnenoBatsb
HCTOPHIO Pa3BUTHS
KOMITbIOTEPOB U
MIPOrpaMMHOTO 00€ecCTIeueHuUs],
COBpPEMEHHbIE TEHICHINH
Pa3BUTHSI KOMIIBIOTEPOB U
CYNEPKOMIBIOTEPOB.
OO6cyxnaTh IpaBuiIa TEXHUKH
0€301acHOCTH U MpaBUII
paboThl HA KOMIIBIOTEPE.



1.2

IIporpammel u
JTAaHHBIE

XapaKTePUCTUKU (TaKTOBas
4acToTa, Pa3psIHOCTD).
OnepatuBHas NaMSTh.
JlonroBpemeHHas namsrhb.
YcrpolicTBa BBOJIa U BBIBOJIA.
O0beM XpaHUMBIX JaHHBIX
(omeparuBHas MaMATh
KOMIIBIOTEPA, )KECTKUHN U
TBEPAOTENIbHBIN JTUCK,
MOCTOSIHHAS TaMATh cMapTdoHa)
Y CKOPOCTbH JIOCTYHA IS
Pa3JIMYHBIX BUAOB HOCUTEIEH.
TexHuka 6€30MaCHOCTH U
mpaBmwiIa paboThl Ha KOMITBIOTEPE

[IporpammHoe obecnieueHmne
komIbioTepa. [Ipuknagnoe
porpaMMHOe oOecrieueHue.
CucTeMHOE IPOrpaMMHOE
obecneuenue. Cuctemsl
nporpammupoBanusi. [IpaBoBas
OXpaHa MPOrpaMM U JTaHHBIX.
bBecruiaTHble 1 yCIOBHO-
OecriyiaTHbIE IPOrPAMMBI.
CBo0OOIHOE TTPOTPaMMHOE
oOecnieuenue. Maiinpl ¥ NaIKu
(xatanoru). [IpuHIUIBL
nocTpoeHust (PaliIOBBIX CUCTEM.
[TonHoe ums aiina (mamnkwu).
[IyTts K daitny (manke). Padota ¢
¢aitnamMu 1 KaTaloraMmu
CpeACTBAMU ONEPALMOHHON
CHCTEMBI: CO3JIaHHE,
KOITPOBaHNUE, IEPEMEIICHNE,
NepeMMEHOBaHHE U yIaJICHHE

PackpsiBaTh cMBbICT
M3y4aeMbIX NOHATHH. M3ydaTs
BOIIPOCHI TPABOBOM OXPaHbI
IIPOrPaMM U JIaHHBIX.
Omnpenenars NporpaMMHbIe
CpeCTBa, HEOOXOIUMBIE JUIS
OCYIIECTBIICHUS
MH(OPMALIMOHHBIX MPOLIECCOB
IIpU pEIIeHNH 3ajay.
Omnpenensarb OCHOBHbIE
XapaKTepUCTUKU
ONEPALMOHHON CUCTEMBI.
OmnepupoBatb
KOMIIBIOTEPHBIMU
MH(OPMaLOHHBIMU
00BEKTaMHU B HATJISJTHO-
rpaduueckom uHTEpdEiice.
BBINOTHATE OCHOBHBIE
omnepanuu ¢ gaitamMu u
nankaMmu. O1ieHuBaTh pa3Mepsl

[IpakTuueckue paboOThI:

1. BrlmosiHeHHEe OCHOBHBIX

ornepauuii ¢ aitnamu u
HanKaMu.

2. CpaBHEHUE pa3MepPOB
TEKCTOBBIX, TPaUUECKUX,
3BYKOBBIX U
BUJ1e0(aNIIOB.

3. 3y4yeHue 21eMEeHTOB
uHTepdeiica
UCIIOJIB3YEMOU
ONEPallMOHHOW CHCTEMBI.
4. Ucnonp3oBaHue
MIPOrpaMMbI-apXHUBaTOpA.
5. 3amura uHGopmMaum
OT KOMITBIOTEPHBIX
BHUPYCOB C IIOMOILBIO
AHTUBUPYCHBIX MPOTpamMM



(haiisioB M manox (KaTajaoros).
Tumne! daiinos. CroiicTBa
(haiinoB. XapakTepHbIe pa3Mepbl
(haiiioB pa3IMYHBIX THIIOB
(cTpaHmIIa TEKCTa, DJIEKTPOHHAS
KHHUTa, poTorpadus, 3aich
TIECHU, BUICOKJIHII,
MOJTHOMETPAXHBIN (PUIBM).
ApxuBanus JaHHBIX.
Hcnons3oBanue nporpamm-
apxuBatopoB. DailsIoBbIN
MeHemxkep. [louck ¢aiinos
CpeICTBAaMU OIEPaIlOHHOM
cucrembl. KomnbrorepHeie
BUPYCHI U IPYTHE BPEAOHOCHBIE
nporpaMMmsl. [Iporpammsl ass
3aIUThI OT BUPYCOB

(baiinoB, MOIrOTOBICHHBIX C
UCTIOJIb30BAHUEM Pa3IMYHBIX
YCTPOMCTB BBOJa HH(OPMAITHH
(kaBHATYpBI, CKaHepa,
MUKpo(doHa, hoToKaMepsl,
BUzicOKamepsl). Mcrons30Bath
IPOTPaMMBbI-apXUBATOPBHI.
OcymiecTBIATh 3aLUTY
uH(popMaIuu oT
KOMITBIOTEPHBIX BUPYCOB C
MOMOIIIBI0 AaHTHBHPYCHBIX
nporpamm. [Inanuposars u
CO3/1aBaTh JINYHOEC
MH(pOpPMaLIOHHOE
MPOCTPAHCTBO.
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KomnbrorepHsie
ceTu

OO6benuHeHNe KOMITbIOTEPOB B
cetb. Cetb MHTEpHET. Beb-
cTpaHwuIla, Beo-caiit. CTpyKkTypa
azpecoB BeO-pecypcoB. bpaysep.
[Touckossle cuctemsl. [lonck
nH(pOpMaINU O KITIOUEBbIM
CJIOBaM M 110 U300paXKeHHUIO.
JlocToBepHOCTH MH(pOpMaLNH,
noy4eHHou u3 MurepHera.
CoBpeMeHHbIE CEPBUCHI
WHTEPHETKOMMYHUKAITHI.
CerteBoii 3THKET, 0a30BBIE HOPMBI
WHGOPMAIIMOHHON STHKH U TIpaBa
npu pabore B MIHTepHeTe.
Crpareruu 6€30macHOro
noseneHus B IHTepHeTe

[IpakTrueckue pabOTHI:

1. TTouck nHbOpMALIIH TTO
KJIIOUYEBEIM CIIOBaM H 110
H300paKEHHIO.

2. Ucnons3oBaHue
CEPBUCOB UHTEPHET-
KOMMYHUKAaIUI

PackpsiBaTh cMbICT
M3y4aeMbIX MOHATHUH.
Ocy1ecTBIATh MOUCK
nH(pOpMAIIUHU TT0 KITFOUYEBHIM
CJIOBaM U TI0 U300paXEeHHUIO.
[IpoBepATh JOCTOBEPHOCTH
uH(pOpMaIiY, HaIEHHO B
cetu MHTEpHET.
BoccranaBnuBate aapec Be6-
pecypca U3 UMEIOITUXCs
¢dbparmeHToB. OCYIIECTBIATH
B3aMMO/ICHCTBHE MOCPECTBOM
AJIEKTPOHHOMU MOYTHI, BUJEO-
KoH(pepeHi-cBs3u. U3ydaTh
cereBoM »THKeT. MccaenoBarsb
cTparterun 0€30MacHOTO
noBeaeHus: B IutepHere.



Uroro no pazneny

Pa3znea 2. TeopeTudeckue 0CHOBbI MH()OPMATHKH

Nudopmanus u

WNudopmanus — onHo U3
OCHOBHBIX IIOHSTUI COBPEMEHHOU
Hayku. MHdopmarus kak
CBEJICHUS, ITPEAHA3HAYCHHBIE JUIS
BOCIIPUATHS YEIIOBEKOM, U
nHpOpManKs Kak JaHHbIE,
KOTOpbIE MOT'YT OBITh
o0paboTaHbl
aBTOMATHU3MPOBAaHHON CUCTEMOM.

PackpsiBaTh cMbICT
M3y4aeMbIX IIOHATHUH.
OnenuBaTh HHPOPMAIIHIO C
MO3ULMHU €€ CBOWCTB
(aKTyaJIbHOCTb,
JIOCTOBEPHOCTbD, MTOJIHOTA U
np.). I3yuaTh BO3MOKHOCTb
OTMCAHUs HEMIPEPHIBHBIX
00BEKTOB U MPOLIECCOB C
MTOMOIIBIO JUCKPETHBIX

2.1 uH(pOpMaIMOHHBIC NAaHHBIX. BeInenars
HPOLECChI JIMCKpETHOCTD JaHHBIX. HH(OPMALHOHH
p Bo3moxHOCTB onucanus p )
COCTaBIISIFOLIYIO MPOIIECCOB B
HETPEPHIBHBIX OOBEKTOB U
OMOJIOTUYECKHUX,, TEXHUIECKUX
MIPOLIECCOB C MOMOIIBIO
U COLIMAJIbHBIX CHUCTEMAaX.
TMCKPETHBIX JaHHBIX.
O1neHuBaTh YUCIOBBIC
WHdopmanroHHbIe TPOLECCH —
napaMmeTpsl UHHOPMAIIMOHHBIX
MIPOLIECCHI, CBSA3AHHBIE C
mpoIiieccoB (00bEM MaMsITH,
XpaHeHHEeM, NTpeoOpa3oBaHuEM U 9
. HE00X0IMMOM JJ1s1 XpaHEHUs
nepeaadei JaHHbBIX
nH(pOpMaLIUU; CKOPOCTh
nepeaavu
CumBoi. Andasut. MoIHOCTb PackpeiBaTh cMbICT
. [IpakTuueckue paboThI:
andasura. PazHooOpas3ue sS36IKOB M3y4aeMbIX MMOHSATHUH.
1. Onpenenenue koaa
u andaBuToB. EcTecTBEHHBIE U [TpuBOIUTE IPUMEPHI
CHMBOJIa B Pa3HBIX
(hopMabHbIe A3bIKUA. AnaBUT KOJMPOBaHUS C
KOJIUPOBKAX B TEKCTOBOM
TEKCTOB Ha PYCCKOM SI3BIKE. UCTOJIb30BAHUEM Pa3IMYHbBIX
[IpencraBnenue . polLeccope.
2.2 JIBonunslii angasut. KonmuuectBo  andaBUTOB, BCTpEeUaArOIIUXCS B
uH(pOopMaIuu 2. Onpenenenue Kkoaa

BCEBO3MOXHBIX CJIOB (KOJOBBIX
KOMOMHaIwuii) GpukcupoBaHHON
JUIMHBI B IBOUYHOM aj(aBure.
[Ipeo6paszoBanue 1106010
asihaBUTa K TBOMYHOMY.

»ku3Hu. Koguposats u
JIEKOIMPOBATH COOOIICHHMS TIO
W3BECTHBIM MpaBUIaM
KO)IHpOBaHI/ISI. OHpeJIeJIHTI)
KOJIMYECTBO Pa3IMUHBIX

uBeta B nanutpe RGB B
rpau4ecKoM pelakTope.
3. CoxpaHeHnue
pacTpoBOro rpau4eckoro



KonunuecTBo pa3nuyHbIX CIOB
(UKCUPOBAHHOM JUTHHBI B
andasuTe onpeaeseHHOM
momHoctd. KogupoBanue
CHUMBOJIOB OJTHOTO ajiaBUTa C
MTOMOIIIBIO KOJOBBIX CJIOB B
npyrom andasure, KoJ0Bas
TabIuIa, 1eKOIUPOBAHUE.
JBouunbliii koa. [IpencraBinenue
JAaHHBIX B KOMITBIOTEPE KaK
TEKCTOB B IBOMYHOM ayipaBUTE.
WNudopmannonsslii 00bem
naHHbIX. BUT — MUHMManbHAs
€IMHUIIA KOJIMYEeCTBa
nH(pOpMAaLIUY — TBOMYHBIH
pazpsn. Equanier namepenus
nH(pOpMaMoOHHOTO 00BEMa
JaHHEBIX. buT, O0aliT, KMIIOOAMT,
MerabaiT, rurabaiit. CKopocTh
nepeavyn JaHHBIX. EquHuIs
CKOpOCTH Tepe/laul JaHHBIX.
KonnpoBanue TekCTOB.
PaBHOMEpHBIN KO,
HepaBHoMepHBIit KO.
Koauposka ASCII.
BocbMHOUTHBIE KOIMPOBKH.
[TonsiTHE O KOAUPOBKAX
UNICODE. JlexomupoBanue
COOOIIEHUH C UCIIOTIB30BAHUEM
PaBHOMEPHOTO U
HEPaBHOMEPHOT'0 KOJa.
Nudopmannonnsiii 00bemMm

TekcTa. Mckaxkenne nnpopmanuu

nipu niepenaye. Odmee

CHUMBOJIOB, KOTOPBIE MOTYT
OBITh 3aKOJMPOBAHBI C
MOMOIUIbIO ABOUYHOTO KO
(UKCUPOBAHHOM JUTMHBI
(pa3psimaocTy). OnpenensiTh
Pa3psAHOCTH IBOMYHOTO KOJA,
HEO0OXOIUMOTO IS
KOJMPOBAHUS BCEX CHMBOJIOB
andasuTa 3a1aHHOM
MomHocTu. [TogcunteiBaTh
KOJIMYECTBO TEKCTOB JAaHHON
JUTMHBI B TAaHHOM aji(aBUTE.
OmnepupoBath eMHUIIAMH
HU3MEpEHUS KOJIMISCTBA
uHpopmanuu (6ut, OauT,
KUI00aiT, Meradair,
rurabanT) u CKOPOCTH
nepeaun JaHHBIX.
KoaupoBaTh 1 1eKOAMPOBATH
TEKCTOBYIO HH(GOPMAIIHIO C
MCIIOJIb30BaHNEM KOIOBBIX
Ta0auI. Beraucnars
MHPOPMALMOHHBIN 00BeM
TEKCTa B 33JJaHHON KOJUPOBKE.

OuennBaTh MH()OPMAITMOHHBIN

00beM rpaduyecKux JaHHBIX
JUTSL pAaCTPOBOTO M300paKEHUSI.
Onpenenats 00beM MaMsITH,
HEOOXOIUMBIN IS
MIPEJICTABICHHS U XPaHCHUS
3BYKOBOTO (haiina.

U300paXXeHHs B Pa3HbIX
dbopmarax.

4. 3anuch 3BYKOBBIX
GaitiioB ¢ pa3TUIHBIM
KayeCTBOM 3BYYaHUS
(T1yOuHOM KOAMPOBAHUS
Y 4aCTOTOMN
JTUCKPETU3AITIH)




Uroro no pazneny
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Mpe/icTaBiIeHue 0 HUPPOBOM
MpEeACTABICHUHI
ayJTMOBHU3YaJIbHBIX U APYTUX
HEMPEPBIBHBIX JIAHHBIX.
Koauposanue upeta. [{BeToBbIe
monenu. Moaens RGB. I'myOuna
koaupoBanus. [lanutpa.
PactpoBoe u BekTOpHOE
IIpe/icTaBJIeHHE U300paKEHUH.
[Muxcens. Ouenka
nH(pOpMaMOHHOTO 00BEMa
rpadUUeCKUX TaHHBIX JIJIS
PacTpoBOro U300pAKEHUSI.
Konnposanue 3Byka.
Pa3psnHocTh 1 yacToTa 3aMucHu.
KonnyecTBo KaHaIo0B 3aIuCH.
OneHka KOMMYeCTBEHHBIX
rapaMeTpoOB, CBSI3aHHBIX C
MIpe/ICTaBJICHUEM U XpaHEHUEM
3BYKOBBIX (paiisioB

Paznen 3. UndopmaunoHHbie TEXHOJIOTHH

TexkcToBbBIE
JIOKYMEHTBI

3.1

TexcToBbIE TOKYMEHTBI U UX
CTPYKTYPHBIE 2JIEMEHTBI
(cTpanuiia, aG3ail, CTpoKa, CJIOBO,
cuMBOI). TeKCTOBBII MTpoLIecCop
— UHCTPYMEHT CO3/1aHuUs,
peIaKTUPOBAHUA U
(dhopmaTUpOBaHUS TEKCTOB.
IIpaBuina Habopa Tekcra.
PenakTupoBanue Tekcra.
CgoiictBa cumBosioB. [lpudrt.
Tuns! mpugToB (pydieHsle, ¢
3ace4yKaMy, MOHOLITMPUHHBIE).

PackpsiBaTh cMBbICT
M3Yy4aeMbIX MMOHSATHUH.
AHanu3upoBath
MOJIb30BaTEIbCKUN HHTEpGeiic
MPUMEHSIEMOT0 IPOIPaMMHOTO
CpezcTBa B paboTe ¢
TEKCTOBBIMH JOKYMEHTaMHU.
Omnpenenars ycnoBust 1
BO3MOXXHOCTH IPUMEHEHUS
IIPOrPaMMHOTO CPEACTBA ISl
pelleHns] TUIIOBBIX 3a/1a4 B
paboTe ¢ TEKCTOBBIMU

[IpakTuueckue paboThI:
1. Co3manue HeOONBIIUX
TEKCTOBBIX JIOKYMCHTOB
MOCPEJICTBOM
KBaJIM()ULIPOBAHHOT O
KJIAaBUATyPHOTO MHUCHMa C
HCIIOJIL30BaHIEM 0a30BEIX
CPEICTB TEKCTOBBIX
pPEeIaKTOpOB.

2. ®opmaTHpOBaHUE
TEKCTOBBIX JIOKYMCHTOB
(ycTaHOBKa mapaMeTpoB



[TonyxupHOe U KypcCUBHOE
Haueptanue. CBOiCTBa ab3a1eB:
IpaHuIlbl, a03aI[HBIA OTCTYII,
WHTEPBaJI, BRIpABHUBAHUE.
[TapameTpsl cTpanuisl. CTUIEBOE
(dopmatupoBaHue.
CrtpykrypupoBanue uHpopManuu
C TIOMOIIBIO CITMUCKOB U TaOIHII.
MHOroypoBHEBbIE CITHCKHU.
JlobGaBneHnue TabIUIl B TEKCTOBBIC
JTOKyMeHThI. BcraBka
M300paKEHUI B TEKCTOBBIC
NoKyMeHThl. O0TekaHue
M300paKECHUI TEKCTOM.
BxitoueHue B TEKCTOBBIN
JOKYMEHT AuarpaMm, Gopmyii,
HyMepaluu CTpaHuIl,
KOJIOHTUTYJIOB, CCBUIOK M JIPYTHX
anemeHToB. [IpoBepka
npasonucanus. PaccranoBka
IEpEeHOCOB. ['0110cOBOI BBOX
TekcTa. OnTruueckoe
pacrmo3HaBaHHe TEKCTa.
KomnproTepHsbIil nepeBo/I.
Hcnonb3oBaHue cepBUCOB
WnuTepuere ans o0paboTku
TeKCTa

JNOKyYMEHTaMU. BEISBIIATH
oO11ee 1 pa3Iuyus B pa3HbIX
MPOTPAMMHBIX TPOTYKTaX,
npeIHa3HAYCHHBIX IS
peIIeH s OTHOTO KJlacca 3a7ad
B paboTe ¢ TEKCTOBBIMU
nokymentamu. Co3naBath U
pelakTUPOBATh TEKCTOBBIC
JIOKYMEHTBI ITOCPEICTBOM
KBaJIM(PULIPOBAHHOTO
KJIAaBHATYPHOT'O TTHUChMa C
UCIOJIb30BaHUEM 0a30BbIX
CPE/ICTB TEKCTOBBIX
penakropos. PopmMaTupoOBaATH
TEKCTOBBIC JOKYMEHTHI
(ycTaHaBiuBaTh apameTpsl
CTpaHUIIBI IOKYMEHTA;
(dbopmaTrpoBaTh CUMBOJIBI U
a03al1lbl; BCTABIIATh
KOJIOHTUTYJIBI 1 HOMEpa
cTpaHuil). BcTaBnsaTs B
JOKYMEHT (hOpMYJIbI,
TaOJIUIIBI, U300paKEHUS,
0hOpPMIIATH CITHCKHU.
Hcnonb30BaTh CCHUIKH U
[IUTHPOBAHUE UCTOYHUKOB NIPU
CO3/IaHUM Ha X OCHOBE
COOCTBEHHBIX
MH(POPMALIMOHHBIX OOBEKTOB.
Hcnons3oBath
MHTEJUIEKTyaJIbHbIe
BO3MOYKHOCTH COBPEMEHHBIX
CUCTEM 00pabOTKH TEKCTOB.

CTPaHUIIBI TIOKYMEHTA;
dopmarupoBaHue
CHMBOJIOB U a03aIleB;
BCTaBKa KOJIOHTHUTYJIOB U
HOMEpOB CTPaHUL).

3. BcraBka B JOKyMEHT
dbopmy, TabIuII,
U300paKeHHIA,
o(opmIIeHHE CITUCKOB.

4. Coznanne HEOOIBIINX
TEKCTOBBIX JJOKYMEHTOB C
[IUTaTaMH U CCHUIKAMU Ha
LIUTUPYEMBbIE HCTOYHUKH

KontponbHas padota Nel
no teme «lIpeacrasnenue
uHpopMaum»



3HAaKOMCTBO C rpaduueckumMu
penakropamu. PactpoBbie
pucyHku. Mcnonb3zoBanue
rpadu4ecKux MPUMUTHBOB.
Onepanuu pe1akTUPOBAHUS

PackpbiBaTh cMbICI
M3y4aeMBbIX IOHATHUH.
AHanu3npoBaTh
M0JIb30BaTEILCKUN HHTEpGeEiic
MPUMEHSIEMOT0 IPOrPaMMHOTO
cpencTBa B pabote ¢
KOMIThIOTEPHOM rpauKOH.
Omnpenenars ycioBust U
BO3MO>XHOCTH IIPUMEHEHHS
IIPOrPaMMHOTO CPEACTBA JIsl

[IpakTryeckue pabOTHI:

1. Co3nmanue u/ninn
penaKkTupoBaHHE
U300paKeHMsI, B TOM
qrcie nudpoBbIX
dboTorpaduii, C TOMOIIHIO

rpagu4yecKkux 0ObEKTOB, B TOM MHCTPYMEHTOB
. pelleHUs TUIIOBBIX 33/1a4 B
yucie nupoBbIx GhoTorpaduii: . PacTpoBOro rpaguIeCcCKOro
paboTe ¢ KOMITbIOTEPHOM
U3MEHEHUE pa3mepa, 00pe3Ka, . penakTopa.
rpadukoii. BeIsBIATE 0011ICe 1
MIOBOPOT, OTpakeHHe, padoTa ¢ 2. Coznanue u
pa3IuYHs B pa3HbIX
Kommnsrorepnas oOnacTsMHu (BbIIEICHUE, pENaKTUPOBaHUE
3.2 MPOrPaMMHBIX MPOJYKTaX,
rpaduxa KOIMPOBaHUE, 3aTMBKa I[BETOM), U300paXKeHHsI C TOMOUIBIO
npeIHa3HAYCHHBIX IS
KOPPEKIHS [IBETA, IPKOCTH H UHCTPYMCHTOB
pellIeHns OTHOTO Kjlacca 3a/1ad
KOHTpacTHOCTU. BekTopHas . BEKTOPHOT'O
B pa0oTe ¢ KOMIIBIOTEPHOMI
rpaduka. Co3gaHue BEKTOPHBIX . rpaduuecKoro peaakTopa
rpadukoii. Co3naBaTh U
PUCYHKOB BCTPOECHHBIMH
peIaKTUPOBATh NU300PAKEHUS
CPEICTBaMU TEKCTOBOT'O KonTponbnas padorta Ne2
C MIOMOUIbI0 UHCTPYMEHTOB
poreccopa Wi Ipyrux o Teme «KommprorepHas
. pacTpoBOro rpauIecKoro
porpaMM (IIpUI0KEHUH). rpaduxa
penakropa. Co3aBath U
Jlo6aBneHre BEKTOPHBIX
peIaKTUPOBATh U300PAKEHUS .
PUCYHKOB B JOKYMEHTHI Bcepoccuiickas
C MIOMOUIbI0 UHCTPYMEHTOB
npoBepoyHas paboTa
BEKTOPHOI'0 IrpauyecKoro
penaktopa. J106aBisTH
BEKTOPHBIC PUCYHKH B
JIOKYMEHTBI.
[ToaroroBka MyJIbTUMEIUHHBIX PackpwiBaTh cMBICIT [IpakTuueckue paboOTHI:
. npe3eHranuil. Cnaiin. M3y4aeMbIX MTOHSATHH. 1. Co3nanue npe3eHTanuu
MynbTuMeanitHbIC P ! " yi a P t
3.3 JloGaBneHnue Ha claii TeKcTa u AHan3upoBarth C TUTIEPCCHUIKAMH Ha
Npe3CHTAIH

n3obpaxenuil. Pabora c
HECKOJIbKUMHU CcIIai1aMH.

MOJTH30BaTEILCKUIN HHTEpP(DEic
MPUMEHSEMOI0 IPOTPAMMHOT0

OCHOBE T'OTOBBIX
ra0JIOHOB



Uroro no pazneny
PesepBHOE Bpemst
OBIIEE
KOJIMYECTBO YACOB
I10 ITPOT'PAMME

JloGaBieHue Ha ClTai
ayTUOBU3YaIIbHBIX JAHHBIX.
Anumanus. ['unepcchuiku
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cpelcTBa B pabote ¢
MYJIbTUMETHHHBIMU
npeseHTauusIMu. OnpenensTh
YCIIOBHS U BO3MOYXHOCTHU
MPUMEHEHHUS IPOTrPAMMHOTO
CpeICTBa AJISl PELICHUS
TUIIOBBIX 3aj1a4 B paboTe ¢
MYJIbTUMETHHHBIMU
npe3eHTalus M. BBISIBIATH
oO11ee U pa3inuuus B pa3HbIX
MIPOrPaMMHBIX MPOJYKTaX,
npeIHa3HAYCHHBIX IS
pelleHus OJTHOTO Kiacca 3a1a4
B paboTe ¢
MYJIbTUMEAUHMHBIMU
npesentanusiMu. Co3aBarthb
Mpe3eHTAINH, UCTIOTb3Ys
TOTOBBIE IIA0JIOHBI.

8 KJIACC

HaumenoBanue
pa3aesioB U TeM
NporpamMmbI

Ne
n/n

Bcero  Conep:xanue

Paspnen 1. Teopernueckue 0CHOBbI HH(pOPMATHKH

IIpoBepsiemble pe3yJIbTAThI

OueHoYHBbIE POLEAYPHI




Heno3ummmonuesie u
IMO3UIIMOHHBIE CUCTEMBI
cuuciieHus. AndaBur.
OcnoBanue. Pa3zsepuyras ¢popma
3anucu uncia. [lepeBon B
JECATUYHYIO CUCTEMY UHCET,
3alMCaHHBIX B IPYTMX CHCTEMax
cuncieHus. PuMckas cucrema
cuncieHus. J[BonuHas cucrema
cuuciienus. [lepeBon nensix
yucen B npenenax ot 0 1o 1024 B
JBOMYHYIO CUCTEMY CUUCIICHUSI.

PackpsiBaTh cMbICT
M3y4aeMbIX IOHATHUH.
BoIsABIATH paziuuue B
MO3UIIMOHHBIX U
HEIMO3UIMOHHBIX CHCTEMAaX
cuncneHus. BeisaBisaTs obriee
U pa3iaudMs B pa3HbIX
MO3ULMOHHBIX CUCTEMAX
CUMCIJICHUS. 3allUChIBATh
Hebosnbmue (ot 0 g0 1024)
LEJIbI€ YUCa B PA3IMYHbBIX
MO3UIMOHHBIX CUCTEMAX

KonTtponbHas pabora Nel
1o Teme «CHUCTeMbI
CUHCITICHUS»

Cucrembl "
11 P Bocbmepuunas cucrema CUYHMCJICHHS (JIBOUYHOM,

cuucnenus. [lepeBox uncen u3 BOCBMEPHYHOM,
BOCBMEPUYHON CHCTEMBI B IECTHAALATEPHYHON ).
TBOUYHYIO M JECITUIHYIO CpaBHHBATH II€IIBIC YNCIIA,
CHCTEMBI U 00paTHO. 3anCcaHHbIC B IBOMYHOM,
HlecTHaamarepuyHas cucreMa BOCBMEPHYHOU U
cuucnenus. [lepeBox uncen u3 IIeCTHaIaTePUYHON
[IECTHAAIIATEPUIHON CUCTEMBI B | CHCTEMaX CUHCIICHUSI.
JIBOUYHYIO, BOCBMEPUUHYIO U BeinonuaATe onepauuu
JECATUIHYIO CHCTEMBI 1 CJIOKEHUSI 1 YMHOXKEHUS HaJ|
obpatHo. Apudpmernyeckue HEOOJIBIIMMHU JBOUYHBIMU
OTIepalliy B IBOMYHON CHCTEME qHUCIaMU
CUUCIIEHUS
Jlornuyeckue BbICKa3bIBaHUSI. PackpbIBaTh cMBICT KonTtponbHast padora Ne2
Jlornyeckue 3HaYCHUS M3y4aeMbIX TOHATHI. 1o TeMe «DIIEMEHTHI
BbICKa3bIBaHUI. DJIeMEeHTapHbIE AHaJIN3UPOBATH JIOTHYECKYIO MaTeMaTHYECKOM JTOTHKI»

DJIeMeHTHI Y COCTaBHBIEC BHICKA3bIBAHHSI. CTPYKTYPY BBICKa3bIBAaHUH.

1.2 MaTeMaTHYeCKOM Jloruyeckue onepamuu: «u» Hcnonb30BaTh JIOTHYECKHE
JIOTHKH (KOHBIOHKITHS, TIOTHYECKOE orepanui. CTPOUTH TaOJHIIBI

YMHOKEHHUE), I
(IM3BIOHKIMS, JIOTUYECKOE
CJIOKEHUE), «HEe» (JIOTHUECKOe

UCTUHHOCTH JJIs IOTUYECKUX
BBIpKECHMI. BprancisaTe
UCTUHHOCTHOE 3HAYECHUE



Hroro no pazneny
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orpunanue). [Ipuopurer
JIOTUYECKUX OIECPALIUM.
OrnpenenieHne HCTUHHOCTU
COCTABHOT'O BbICKa3bIBaHUSI, €CIIN
W3BECTHBI 3HAYEHUSI UCTUHHOCTH
BXOJSIINX B HETO 3JIEMEHTAPHBIX
BbICKa3bIBaHUM. JIornyeckue
BbIpakeHus. [IpaBuna 3anucu
JIOTUYECKUX BBIPAXKEHUI.
[TocTpoenue TabauI] ICTHHHOCTH
JIOTUYECKUX BBIPAKEHUIN
Jlornueckue 3J1€MEHTHI.
3HAKOMCTBO C JIOTHYECKUMU
OCHOBaMH KOMITbIOTEPA

Pa3nes 2. AiiropuT™Mbl M IPOrpaMMHUpPOBaHue

2.1

Hcnonnurenu u
aJTOPUTMBI.
AJNTOpUTMHUYECKHE
KOHCTPYKIUHU

10

[TonsiTue anropurma.
HcnonuuTenu anropuTMoB.
AJNTOPUTM KaK TUTaH YIpaBICHUS
ucnoauaurenaeM. CBoiicTBa
anroputma. CriocoObI 3anucu
anroputMa (CJIOBECHBIH, B BUJIE
0JIOK-CXEMBI, POTPaMMa).
ANTOpUTMUYECKHE
KoHCTpyKInu. KoHcTpykius
«ciaenoBaHuey. JINHEWMHBIN
anroput™M. OrpaHMYE€HHOCTh
JIMHEWHBIX AJITOPUTMOB:
HEBO3MOKHOCTh MPETYCMOTPETH
3aBUCHMOCTD
MOCIEIOBATEILHOCTH
BBIIIOJIHSAEMBIX JIEHCTBUI OT
HCXOJHBIX TaHHBIX.
KoHcTpykius «BeTBiIeHUE»:

JIOTUYECKOTO BBIPAYKCHUSI.
3HAKOMHUTHCS C JJOTHUYECKUMHU
OCHOBaMH KOMIIbIOTEPA

PackpsiBaTh cMBICT
W3Y4aEeMbIX TOHATHH.
AHanu3upoBarth
npeaaraeMele
IIOCJIEI0BATEIIbHOCTH KOMaH/
Ha MPEIMET HAMYUS Y HUX
TaKUX CBOWCTB aJITOPUTMA,
KaK JIUCKPETHOCT,
J€TEPMUHUPOBAHHOCTb,
MOHATHOCTB,
pPEe3yIbTaTUBHOCTD,
MaccoBOCTh. Onpenenars 1o
OJIOK-cXeMe, /IS PEIICHUS
KaKOMW 3aJ1a4uM NpeHa3HAuYEH
JTAaHHBIN AJITOPUTM.
AHanu3nupoBaTh U3MEHEHUE
3HAYEHHUW BEJINYUH IIPU
IIOIIArOBOM BBIIIOJIHEHUU

[IpakTuueckue paboOThI:
1. Co3nanue u
BBITNIOJIHEHHE Ha
KOMIIBIOTEPE HECIIOKHBIX
AJIITOPUTMOB C
MCIIOJIb30BaHUEM LIMKJIOB
Y BETBJICHUW JJIs
yTIpaBJICHUS
UCIIOJTHUTEIISIMU, TAKUMU
kak PoGot, Uepenaika,
YepTexHUK.

2. IlpeoOpa3zoBanue
aJIropyuTMa U3 OJJHOU
(GopMBI 3aKCH B IPYTYIO.
3. Pa3pabotka nmst
dopmanpHOTO
WCIIOJIHUTEIS alrOpUTMa,
IPUBOJSLIETO K



II0JIHAsI ¥ HETIOJIHast (POPMBI.
BrinosiHeHue ¥ HEBBINIOJHEHUE
yca0BUS (MICTUHHOCTD U
JIOKHOCTb BBICKA3bIBAaHU).
IIpocTble u cocTaBHBIE YCIOBHSL.
KoHcTpykuus «110BTOpeHUsD:
LUKJIbI C 33JaHHBIM YK CIIOM
IIOBTOPEHMI, C YCIIOBUEM
BBINOJIHEHUS, C IEPEMEHHOM
nukia. PazpaboTka mst
(hopMabHOTO UCTIOTHUTENS
aJIrOpUTMa, MPUBOJAIIETO K
TpeOyeMoMy pe3yibTaTy Mpu

KOHKPCTHBIX UCXOAHBIX JaHHBIX.

Pa3paboTka HeCI0KHBIX
QJIITOPUTMOB C UCIIOJIb30BaHUEM
LMKIJIOB ¥ BETBIICHUH ISt
ynpaBieHus: GopMaTbHBIMU
WCTIOTHUTENSIMHU, TAKUMU KaK

Po6ort, Yepenarika, UepTeKHUK.

Brinonnenue anropurmMon
BPYYHYIO U Ha KOMITBIOTEPE.
CHHTaKCHYECKHE U JIOTHYECKHE
omnoku. OTKa3bI

anropurma. OnpenensaTs 1o
BEIOpAaHHOMY METOMY
pelieHus 3a/1auu, Kakue
AJITOPUTMHUYECKHE
KOHCTPYKLIMU MOT'YT BOITH B
aniroput™M. CpaBHUBATh
pa3IMYHbIE AITOPUTMBI
peLIeHHs OTHOU 3aauH.
Co3naBathb, BBIIOJIHATh
BPYYHYIO U Ha KOMIIBIOTEPE
HECJIOKHBIE aIITOPUTMBI C
HCIIOJIb30BAHUEM LIMKJIOB U
BETBJICHUM JIJIS1 yIIPABIICHUS
VCIIOJIHUTEIIIMU, TAKUMU KaK
Po6ort, Yepemnarmika,
UeprexHuk. McrionHsATh
TOTOBBIE AIITOPUTMBI ITPU
KOHKPETHBIX UCXOJIHBIX
JaHHBIX. CTPOUTH [
VICITOJTHUTEIIS
apu(pMeTHYECKUX AEUCTBUIM
LENOYKHU KOMaH/, JaronX
TpeOyeMblii pe3ysbTaT MpH
KOHKPETHBIX UCXOJIHBIX
JTAHHBIX.

TpeOyeMoMy pe3ybTaTy
IIPU KOHKPETHBIX
UCXOJIHBIX JITaHHBIX.

4. «PyuHOE» UCTIOTHEHUE
TOTOBBIX AJITOPUTMOB IPU
KOHKPETHBIX UCXOHBIX
JAHHBIX

2.2

S3BIK
MPOTPaMMUPOBAHUS

SI3bIK IpOrpaMMUPOBAHUS
(Python, C++, Tackais, Java,
C#, llIxoapHBII
AnropurMmudeckuit SI3bIk).
CucremMa nporpaMMHUpPOBAHUS:
PETaKTOP TEKCTA MIPOTPAMM,
TPAHCISATOP, OTIATUHK.
[Tepemennas: Turm, ums,
3HaueHue. llemsie,

PackpsiBaTh cMbICT
M3y4aeMbIX MOHITHUH.
Onpenendars 1o nporpamme,
JUTSL pEIEHUS KaKOH 3a/1aun
oHa npenHa3HaueHa. CTpouTh
apupMeTHYECKHUE, CTPOKOBBIE,
JIOTUYECKUE BBIPAKEHUS U
BBIYUCIIATh UX 3HAYEHUS.
[IporpammupoBath JIMHENHHbIE

[IpakTudeckue paboOTHI:
1. IlporpamMmmupoBanue
JUHENUHBIX aJTOPUTMOB,
MIpeINoararonmx
BBIYKCIICHHE
apuMeTUIECKUX U
JIOTUYECKHUX BBIPAXKEHUI
Ha U3y4aeMOM SI3bIKE
IporpaMMHUpPOBaHUS



BEIIIECTBEHHBIC 1 CHMBOJIbHEIC
nepemenHbie. Oneparop
MpUCBAaNBaHUA.
ApudmeTrnaecKne BRIpKEHUS U
MOPSAIOK UX BBIYMCIICHHUS.
Omnepanuu ¢ 1eJIBIMUA YUCIIAMH:
IICJIOYHCIICHHOE JICJICHHE,
OCTaTOK OT JelicHMs. BeTBieHus.
CocraBHbIe yCIIOBUSA (3aMKUCh
JIOTUYECKHUX BBHIPOKCHHUMN HA
M3y4aeMOM SI3bIKE
MIPOrpaMMHUPOBAHUS).
Haxoxnenne MuHMMYyMa U
MaKCUMyMa U3 JIBYX, TPEX U
yeThIpex uncen. Pemenue
KBaJPaTHOTO YpaBHEHUS,
HMMEIOIIEI0 BEIIeCTBSHHEIC
KOpHHU. Jlnamorosas oTiaaka
MporpamMM: MomiaroBoe
BBITIOJIHEHHE, IPOCMOTP
3HAUCHMUI BEIUYMH, OTJIQAOYHBIN
BBIBO/JI, BEIOOpP TOUKHU OCTAHOBA.
[ukn ¢ ycnoBuem. AIroputm
EBxmupaa a1 HaX 0K ICHUS
HanOOJIbIIEro OOIIEro ACIUTES
JIBYX HAaTYpaJIbHBIX YHCEIL.
Pa30uenue 3anucu
HaTypaJbHOTO YKCJIa B
MO3UIIMOHHOM CUCTEME C
OCHOBAHHEM, MEHBIIINM HJIH
paBHbIM 10, Ha OTHENBHBIE
uudpsl. Lluka ¢ nepeMeHHON.
ANTOPUTMBI IPOBEPKU
JIEJIMMOCTH OJTHOTO IIEI0T0

aJITOPUTMBI, IPEIOJIATal0IINe
BBIYUCIICHUE
apu(MeTnyecKux, CTPOKOBBIX
U JIOTUYECKUX BBIPAYKECHUN.
Pa3pabartbiBaTh IpOrpamMmBbl,
coJieprKallie oneparop
(orepaTopbl) BETBJICHUS, B
TOM YHCIIE C UCIIOJIb30BAHUEM
JIOTUYECKUX OTIeparuii.
Pa3pabartbiBaTh IpOrpamMmBl,
coJIeprKalle oneparop
(omepaTophbl) HUKIIA.
BBINONHATE AMANOTOBYIO
OTJIAAKY IIPOrPaMM.

(oTHOM U3 MEepeYHs:
Python, C++, ITackaisb,
Java, C#, IlIxoabHbBIH
AnropurMuyeckuil S3bIK).
2. Pa3paboTka nporpamm,
coJIepKalluX ornepaTop
(omepaTopbl) BETBICHUS,
Ha U3Y4aEMOM SI3bIKE
IPOrpaMMUPOBAHUS U3
MIPUBEICHHOTO BBIIIEC
nepeyHs.

3. Pa3pabotka nporpamm,
COJIep>KalIiX OmepaTop
(omeparopsl) UKJIA, HA
U3y4aeMOM SI3bIKE
IPOrPaMMHUPOBAHUS U3
MPUBEIEHHOTO BBIIIIE
nepeyHs

KonTposabnas padora Ne3
0 TeMe «SI3BIK
IPOTrpaMMHUPOBAHUS»

Bcepoccutickas
npoBepoyHas pabora




qrcia Ha JIPYroe, MpoBEepKU
HaATYpaJbHOTO YMCIIa Ha
npoctoty.O6padboTka
CUMBOJIbHBIX JJAHHBIX.
CuMBOJIBHBIC (CTPOKOBBIC)
nepeMenHble. [TocumBobHAS
obpabotka ctpok. [Toacuer
9aCcTOTHI MOSIBJICHUSI CHMBOJIA B
crpoke. BerpoeHHbie QyHKIHH
111 00pabOTKH CTPOK
OrnpezienieHne BO3MOXKHBIX
pe3yabTaTOB pabOTHI AITOPUTMA
TP TAHHOM MHOKECTBE

PackpsiBaTh cMBICT
W3Y4aEeMBbIX ITOHATHM.
AHanu3upoBaTh rOTOBBIE

Ananuz
2.3 2 BXOJHBIX JAHHBIX, ONPEACIICHUE QITOPUTMBI U TPOTPaAMMBI
aIrOpPUTMOB
BO3MOJKHBIX BXOJHBIX JAHHBIX,
MPUBOISAIINX K TAHHOMY
pe3yJbTary
Uroro no pazgeny 21
Pe3epBHOE Bpems 1
OBIIEE KOJIMYECTBO
YACOBIIO 34
[TPOI'PAMME
9 KUIIACC
e HaumenoBanue
11/_11 pa3aesoB U TeM Bcero Conep:xanue IIpoBepsiemble pe3yJibTaThI OuneHovHbie MPoLEeAYPHI
NporpamMmbI

Pasznea 1. lludposasi rpaMOTHOCTH

T'nobGanpHas ceThb

11 WHTepHeT 1

I'moGanbnas cets MuTepHer. IP-
anpeca y31noB. CeTeBoe XpaHeHHE

PackpeiBath cmbICH
M3y4aeMbIX MMOHSITHUH.

[IpakTuyeckue pabOTHI:




1.2

CTpaTeruu
0€e30I1acHOTO
IIOBEICHUA B HEU

Pabota B
MH(OPMaLOHHOM
IIPOCTPAHCTBE

NAaHHBIX. MeTOoabI
WHIUBUAYATBHOTO U
KOJUUJICKTUBHOTO Pa3MEIICHUS
HOBOH HH(popMaIu B
HNutepnere. bonbiive nanHbie
(MHTEpHET-IaHHbIE, B YaCTHOCTH
JAHHBIC COIUATILHBIX CeTel ).
[Tonsarue 06 nHpOPMAITMOHHOH
0e301acHOCTH. YTPO3bI

nH(POPMAIIMOHHOHN 0€301MacHOCTH
pu paboTe B TII00AILHON CETH U

METOBI IPOTUBOICHCTBHSI UM.
[IpaBuna 6e3onacHoH
ayTeHTH(UKAIMK. 3anuTa
JUYHON MHpOpMaLUU B
NHurepHere. be3onacHsle
CTpaTeruu MOBE/ICHUS B
WNurepnere. [Ipenynpexnenue
BOBJICYCHUS B IECTPYKTUBHBIC U
KpUMUHaJbHbIE (POPMBI CETEBOM
aKTUBHOCTH (KHOEpOYIIIHHT,
(GbummHr ¥ 1pyrue Gopmsl)
Bunpl nestenbHOCTH B
WHTepHeTe. MHTEPHET-CEPBUCHI:
KOMMYHHUKAI[HOHHBIE CEPBUCHI
(moutoBas ciyx0a, BUIEO-
KOH(EpEHIICBA3b U APYyTHUE),
CIPaBOYHBIE CITY>KOBI (KapThl,
pacnucaHus U Jpyrue),
MIOMCKOBBIE CITY>KOBI, CITYXKOBI
OOHOBJIEHUSI TPOTPAMMHOTO
o0ecreyeHus U Ipyrue CIry>KObl.
CepBHCHI TOCYAapCTBEHHBIX
ycayr. O6auHble XpaHUIUIIA

AHaIM3UPOBaTh IOMEHHBIE
MMEHA KOMIIBIOTEPOB U ajipeca
JIOKyMeHTOB B MIHTEepHETE.
Ornpenensatb MUHUMAJIBHOE
BpeMs1, HeOOXOUMOE JIJIst
nepeay U3BECTHOrO 00beMa
JIAHHBIX 110 KaHAITY CBSI3H C
HW3BCCTHBIMU
XapaKTEPUCTUKAMH.
Pacno3naBarh MOTEHITHAILHBIC
YTpO3bI U BPENIHBIC
BO3CHUCTBHS, CBSI3aHHEIC C
WH(pOPMAITMOHHBIMH H
KOMMYHHKAITHOHHBIMH
TEXHOJIOTHSIMH, OI[CHHBATh
npeiaraeMble IMMyTH UX
yCTpaHEHHUS.

PackpsiBaTh cMBbICT
M3Y4aEeMbIX ITOHATH.
IIpuBOAUTE IPUMEPHI
CUTyalluli, B KOTOPBIX
TpeOyeTcs UCTIO0Ib30BaTh
KOMMYHHKAI[MOHHBIE CEPBUCHI,
CIIPaBOYHBIE U IIOMCKOBBIE
ciyx0bl 1 ip. OnpenensTh
KOJIMYECTBO CTPaHMII,
HalJICHHBIX TOMCKOBBIM
CEpPBEPOM I10 3a1pocam ¢
MCII0JIb30BAaHUEM JIOTHUECKUX

1. Cozmanue
KOMILIEKCHBIX
nH(}OpMaAITMOHHBIX
00BEKTOB B BUJIE BEO-
CTPaHMII, BKIFOYAIOIIHNX
rpaduyueckne 0OBEKTHI, C
HCIOJIb30BaHUEM
KOHCTPYKTOPOB
(1rab0HOB).

2. 3HaKOMCTBO C
MeXaHU3MaMHU
oOecreycHus
MIPUBATHOCTH U
0e30omacHoi paboThI ¢
pecypcamu CeTu
HuTepner, MeTogamMu
ayTeHTU(UKALUU, B TOM
YHCIIe IPUMCHSICMBIMH B
CEpBHCAX TOCYCIYT

[IpakTuueckue paboOThI:
1. [Touck uapOpMaIHH B
cetu MHTEpHET O
3ampocam ¢
UCTIOJTb30BaHUEM
JIOTUYECKHX OTIepaITHiA.
2. Ucnons3oBaHue
oHNaltH-oduca s
pa3pabOTKH JOKYMEHTOB



JnaHHbIX. CpelicTBa COBMECTHOM
pa3paboTKu JOKYMEHTOB
(onnaiin-odwucer). [Iporpammuoe
obecrnieueHne Kak BeOCcepBuC:
OHJIAHOBBIC TEKCTOBBIC
rpaduuecKue peaKTOPhI, CPEIIbI
pa3paboTKU pOrpaMm

onepauuii. [IpuBoauTh
IIPUMEPBI YCIIYT, TOCTYIHBIX
Ha cepBHCax rocy1apCTBEHHbBIX
ycuyr. [IpuBoauTs npumepsl
OHJIAHOBBIX TEKCTOBBIX U
rpaMUecKux peakTopoB,
cpell pa3pabOTKU IPOTrpaMM.

Uroro no pazneny
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Pasznea 2. TeopeTudeckue

OCHOBBI HH(POPMATHKH

MonaenupoBanne
2.1 KaK METOJI
[MO3HAHUSA

Mognens. 3agaun, peniaeMsle ¢
ITOMOLIBIO0 MOJIETUPOBAHUS.
Knaccudukanum moaeneit.
MatepuanbHble (HaTypHbIE) U
MH(GOPMALIMOHHbBIE MOJIEIIH.
HenpepbIBHBIE U JHCKPETHBIE
MoJiend. IMUTallMOHHBIE MOJETIH.
Urposeie Mozenu. Ouenka
aJIeKBaTHOCTU MOJEITN
MOJIETUPYEMOMY OOBEKTY U
LEJIIM MOJIETUPOBaHMUS.
Tabanunsie moxenu. Tabmumna
KaK IpeJICTaBI€HHE OTHOILICHMS.
baser nannsrx. OT60p B TabIHUIIE
CTPOK, yJIOBJIETBOPSIIOIINX
3aIaHHOMY yclioBut0. ['pad.
Bepuuna, pe6po, myTs.
OpueHTHPOBaHHbIE U
HEOPHEHTUPOBAHHbIE IPaQBbl.
JlnuHa (Bec) pedpa. BecoBas
MaTpuna rpada. {nuna mytu
Mexay BepmnHamu rpada. [louck
ONTUMAJILHOTO TYTH B rpade.
HavanpHas BepuinHa (MICTOYHHK)
U KOHEYHas BepIINHA (CTOK) B

PackpeiBaTh cMBICI
M3y4aeMbIX OHATHUH.
Onpenensitb BUL
MH(pOPMAIIMOHHON MOJIEH B
3aBHCHUMOCTH OT CTOALIEH
3a1auu. AHaIM3UpPOBaTh
nH(OPMAaLIMOHHBIE MOJIEIIH
(Tabnuupl, rpaduxwy,
JIUarpaMMbl, CXeMBI U 1Ip.).
OcymiecTBIATh CHCTEMHBIH
aHanu3 00beKTa, BBIICTATh
CpEeIu €ro CBOMCTB T€
CBOWCTBA, KOTOpBIE
CYIIECTBEHHBI C TOUKH 3PCHHS
1esei MoIeTMPOBAHUS.
O1eHuBaTh aJIEKBaTHOCTD
MO/JIENIN MOAETUPYEMOMY
00BEKTY U LETISIM
MonenupoBaHusi. CTpOuTh U
HHTEPIPETHPOBATH PA3TUIHBIC
WH(OPMAIIMOHHBIE MOJIEITH
(Tabnu1Ibl, TUarpaMMBl,
rpadbl, 1epeBO, CXEMBbI, OJIOK-
CXEMBbI aJITOPUTMOB).
HccnenoBaTh ¢ MOMOLIBIO

[IpakTHyeckre padOTHI:
1. Co3pmanue
OJIHOTAOJIMYHOI Oa3bl
na"HbIX. [IoNCK MaHHBIX B
TrOTOBOM 0Oase.

2. PaGoTta ¢ ToTOBEIMH
KOMITbIOTEPHBIMHU
MOJICTISIMU M3 PA3INIHBIX
IPEeIMETHBIX 00JIacTeH.
3. IIporpammHas
peanu3anus NpoCTEeHIIIX
MaTEMATHYECKHUX
MoJieaei

KonTtponbHas padora Nel
10 TeMe
«MopenupoBaHue Kak
METO/]] TO3HAHUS



OpUEHTUPOBAHHOM rpade.
Beruucnenue konmuecTsa IyTei B
HaIpaBJIEHHOM allUKJINYECKOM
rpade. lepero. Kopensb,
BepiuHa (y3e), JIUCT, peopo
(myra) nepesa. Bricora niepesa.
[Tonnepeso. [Ipumepsl
HCII0JIb30BAaHUS JIEPEBHEB.
[TepeGop BapuaHTOB C TOMOIIIbIO
nepesa. [Tonstue
MaTeMaTHYeCKON MOJICIH.
3aiauu, pemaeMbpie ¢ TOMOIIBIO
MaTeMaTH4eCKOro
(KOMITBIOTEPHOTO)
MoaenupoBanus. OTnnyue
MaTeMaTUYEeCKOM MOJEIN OT
HATypPHOU MOJIETH U OT
CJIOBECHOTO (JIUTEPATYPHOIO)
onucaHus 00beKTa. JTarbl

KOMITBIOTCPHOI'O MOJCIIMPOBAHUSA:

MIOCTaHOBKA 33/1a4, TOCTPOEHUE
MaTeMaTHIECCKON MOJCIIH,
MporpaMMHas peanu3anus,
TECTUPOBAHUE, MPOBEICHNE
KOMITBIOTEPHOT'O SKCIIEPUMEHTA,
aHaJIM3 €ro Pe3yybTaToB,
YTOYHEHHE MOJEIIN

HH(pOPMAITMOHHBIX MOEIIEH
00BEKTHI B COOTBETCTBHH C
IIOCTaBJICHHOHU 3aJaveH.
N3yuarts 3Tanst
KOMITHIOTEPHOTO

Mo iepoBanus. Paborats ¢
TOTOBBIMU KOMITHIOTEPHBIMH
MOJICTISIMU M3 PA3IMYHBIX
MPEAMETHBIX 00J1acTeH.

Hroro no paszneny 8
Pa3nea 3. Airoput™Mbl M IPOrpaMMHpPOBaHHUE
Pazbuenue 3a1aun Ha moA3agaun. = PackpbIBaTh CMBICI [IpakTudeckue paboOTHI:
PazpaboTka CocraBieHue anropuTMoB U W3y4aeMbIX MMOHSITHUH. 1. CocraBnenue
3.1 aJITOPUTMOB U 6 MIpOrpamMM C UCHOJIb30BAaHUEM Pa3pabateiBaTh IpOrpaMMBI porpamm ¢
porpaMm BETBJICHUM, ITNKIIOB 1 J71s1 00pabOTKH OJTHOMEPHOTO HUCIIOIL30BaHUEM
BCIIOMOTaTeJIbHbIX AJITOPUTMOB MacCHBa 1LIEJIbIX YhCeT. BCIIOMOTaTENbHbBIX



JUISL YTIPABJICHUS UCTIOTHUTETIEM
Pobot nnm apyrumu
WCIIOJIHUTENSIMUA, TAKUMHU KaK
UYepenamka, YepTe:kHUK U
npyrumu. TaOau4HbIe BETUYMHBI
(maccuBbl). OTHOMEpHbBIE
MaccuBbl. CocTaBieHHE U
OTJIa/IKa Iporpamm,
peau3yIoNUX TUIIOBbIE
aJIrOpUTMBbI 00pabOTKU
OJIHOMEPHBIX YHCIIOBBIX
MacCHBOB, Ha OJTHOM U3 SI3bIKOB
nporpammupoBanus (Python,
C++, ITackains, Java, C#,
[[IxonpHBIH ANTOPUTMUYECKUN
SI3bIK): 3a110JIHEHUE YHCIIOBOTO
MaccHBa CIIy4aliHbIMH YUCIIAMU,
B COOTBETCTBHUH C (POPMYIIOH HITH
IyTEM BBOJIA YHCEJI, HAXOK/ECHUE
CYMMBI 3JIEMEHTOB MacCHBa,
JINHEMHBIN NTOMCK 33JaHHOTO
3HAYEHUS B MacCHBe, MOJICUET
3JIEMEHTOB MacCHUBa,
YIOBJIETBOPSIOLINX 3a/laHHOMY
YCIIOBUIO, HAX0XKJIEHUE
MUHUMAJIBHOTO (MaKCUMaIBHOTO)
snemeHTa maccuBa. CopTUpOBKa
MaccuBa. OOpaboTKa MOTOKa
JAHHBIX: BBIYUCICHUE
KOJIMYECTBA, CYMMBI, CPETHETO
apu(pMeTHYECKOrO,
MHUHHMAJIBHOTO U MaKCUMATHLHOTO
3HAUYEHMSI DJIEMEHTOB
MOCJIEI0BATEIbHOCTH,

Ocy1iecTBiATh pa3OucHHe
HMCXOJHOM 3a/1a4u Ha
noa3anauu. PaspabaTeiBaTh
MIPOTPaMMBI, COJIepIKAIIUE
noanporpaMmy(bi).

QITOPUTMOB ISt
yIpaBICHUS
UCIIOJTHUTEIISIMU, TAKUMU
kak PoGot, Uepemamika,
YepTeKHUK.

2. CocraBieHue u
OTJIa/IKa MPOTpamm,
peATU3YIONUX TUTIOBBIC
AITOPUTMBI 00pabOTKH
OJTHOMEPHBIX YHCIIOBBIX
MacCHBOB, Ha OJTHOM M3
SI3BIKOB
IPOrPaMMHUPOBAHUS
(Python, C++, TTackaib,
Java, C#, llIkonpHbII
AnropurMuyeckuit S3bIk)

KonTponbhas padorta Ne2
no teme «Pa3paboTka
AJIITOPUTMOB U
IporpaMmm»




3.2 VYnpasnenue

Uroro no pazneny

8

YIIOBJIETBOPSIIOIIMX 33 JaHHOMY
YCIIOBUIO

VYnpasnenue. Curnan. O6parHas
cBs13b. [lomydenne curuaisoB ot
UG POBBIX TaTYNKOB (KacaHUs,
paccTosiHMA, CBETa, 3ByKa U
npyroro). [Ipumepst
UCTIOJIB30BAHUS TIPUHIIHIIA
00paTHOM CBSI3U B CUCTEMAxX
YIIPaBJICHUS TEXHUIECKUMHU
YCTPOMCTBAMH C ITIOMOILBIO
JaTYNKOB, B TOM YHCJIE B
pobotorexHuke. [Ipumepsr
POOOTH3MPOBAHHBIX CUCTEM
(cuctema yrpaBiieHUS
JBMKCHUEM B TPAHCIIOPTHOM
cucTeMe, CBapOYHast JINHUS
aBTO3aBO/IA,
aBTOMATH3MPOBAHHOE
yIpaBJIeHUE OTOIUIEHUS JIOMa,
aBTOHOMHAs CHCTEMa YIPaBJICHUS
TPaHCHOPTHBIM CPEICTBOM U
JPyTH€ CUCTEMBI)

Paznen 4. UndopmaumoHHbie TEXHOJIOTHH

DIIEKTPOHHBIE

4.1 TaOIUIIBL

10

ITonsaTHE 06 MEKTPOHHBIX
Tabnuuax. TUMbl JaHHBIX B
sYeKax 3JEeKTPOHHOHN TaOIHUIIbI.
PenaktupoBanue u
(dbopmatupoBaHue TabIUIL.
Berpoennble pynkuuu s
MIOMCKA MAKCUMyMa, MUHUMYMa,
CYMMBI U CPETHETO
apupmernyeckoro. CopTupoBka

PackpsiBaTh cMBbICT
W3Y4aEeMBbIX ITOHATHM.
AHanu3upoBaTh OTHOIIECHHUS B
KUBOU MTPUPOJE, TEXHUYECKUX
Y COLMAIbHBIX (LIKOJIA, CEMbSI
U JIp.) cUCTeMax C MO3ULHUH
yrnpasienus. M3ydarts
IpUMepbl pOOOTU3NPOBAHHBIX
CUCTEM.

PackpsiBaTh cMbICT
M3y4aeMbIX MOHSITHUH.
AHanu3upoBarthb
MOJTH30BaTEILCKUI HHTEP(DEiic
MIPUMEHSEMOT0 IPOTPAMMHOT0
cpencTBa B paboTe ¢
AIEKTPOHHBIMU TaOIUIIAMH.
Onpenensars yciaoBHsS U
BO3MO>KHOCTH TPUMEHEHUS

[IpakTryeckne pabOTHI:

1. 3HaKOMCTBO ¢ yueOHOM
cpenoii pa3paboTku
pOTpaMM yIpaBIICHHSI
JIBUKYITUMUCS poboTamMu

[IpakTryeckue paboOTHI:
1. BBoa naHHBIX U
¢bopmyin, opopmieHue
TaOJINLIBI.

2. CopTHpoBKa 1
(GUIIBTpaIus TaHHBIX B
9JIEKTPOHHBIX TaOIUIIAX.



4.2

Nudopmannonusie
TCXHOJIOTHUU B
COBPEMEHHOM
o01ecTBe

JAHHBIX B BBIJCJICHHOM
nuana3one. [Tocrpoenue
nuarpamm (TucTorpamma,
KpyroBasi IuarpaMma, To4eqHast
nuarpamma). Beroop turma
nuarpammbl. [IpeoGpazoBanue
(hopMyI1 IpU KOTTUPOBAHUH.
OrHocurenpHas, aOCOIIOTHAS U
CMeIllaHHas aJpecarusi.

VY CiI0BHBIE BBIUUCIICHHS B
ANEKTPOHHBIX TaOIHIIAX.
CyMMupoBaHueE U TIOJICUET
3HAYEHUH, OTBEYAIOIINX
3alaHHOMY ycoButo. O0paboTka
0oJbITNX HAOOPOB JIAHHBIX.
YucnenHoe MOAECIMPOBAHUE B
ANEKTPOHHBIX TaOIUIIAX

Ponb nadopmannoHHbIX
TEXHOJIOTUH B pa3BUTHU
SKOHOMHKH MHPa, CTPaHBbI,
peruona. OTKpBIThIE
o0Opa3oBaTeNbHbIE PECYPCHI.
[Ipodeccun, csi3aHHbIE C
nH(OPMATUKON U
MH(POPMAIIMOHHBIMU
TEXHOJIOTHSIMU: BeO-AU3alHeD,
IIPOrPaMMHUCT, Pa3pabOTUUK

MIPOrPaMMHOTO CPEACTBA IS
pelIeHHs TUTIOBBIX 3a7a4 B
paboTe ¢ ANEeKTPOHHBIMU
TabimnamMu. BeisiBIATE o01ee
U Pa3JInyus B pa3HbIX
MPOrPaMMHBIX TTPOIYKTAX,
MpeIHa3HAYEHHBIX JIJIS
peLIeHHs OTHOTO Kilacca
(pa3HBIX KJIACCOB) 3a7a4 B
paboTe ¢ ANEKTPOHHBIMU
tabnuiamu. PegakTupoBaTs u
(dbopmaTrpoBaTh FIECKTPOHHBIC
TabIULbl. AHATU3UPOBATH U
BU3YAJIU3UPOBATH JJAaHHEIC B
AIIEKTPOHHBIX TAOJINIIAX.
BEITIOTHSATE B 2JIEKTPOHHBIX
TabJIMIax pacyeTsl 1Mo
BBOJIMMBIM TI0JIH30BATEIEM
dbopMyaM ¢ UCIIOIB30BaHUEM
BCTPOEHHBIX (QYHKIUH.
OcCy11ecTBIATh YUCIEHHOE
MOJICIIMPOBAHKE B IPOCTHIX
3aJja4ax U3 Pa3IuyHbIX
IIpeIMETHBIX 00IacTel.

PackpsiBaTh cMBbICT
W3Y4aEeMBbIX ITOHATH.
OO6cyx1aTh poJib
MH(POPMAIIMOHHBIX
TEXHOJIOTHI1 B COBPEMEHHOM
mupe. O6Cyx/1aTh 3HaUCHHE
OTKPBITBIX 00pa30BaTEIbHBIX
PECYPCOB U BOBMOKHOCTH MX
WCIIOJIb30BaHUS.
AHanu3upoBath HIU(POBbIE

3. IlocTpoenue auarpamm
U rpauKkoB B
JEKTPOHHBIX TaOIHIIAX.
4. BeInosiHEeHHE PacyeToB
10 BBOJUMBIM
I10JIb30BATEIEM
dbopmyam ¢
MCII0JIb30BaHUEM
BCTPOEHHBIX (YHKIHUIL.

5. O6paboTka OOIBIIIX
HAaOOPOB JTaHHBIX.

6. Uucnennoe
MOJIeTHPOBaHUE B
3JIEKTPOHHBIX TabJIUIIAX

[IpakTuueckue paboOThI:
1. Coznanue
NPe3EHTAIUU O
npodeccusix, CBI3aHHBIX
¢ UKT



Hroro no pasneny
PesepBHOE Bpemst
OBILIEE KOJIMYECTBO

YACOB I10
[TPOT'PAMME
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34

MOOUITBHBIX PUIIOKEHUH,
TECTUPOBIIMK, APXUTEKTOP
MIPOrpaMMHOT0 oOecreueHus,
CHEIMAJIUCT 110 aHAIN3Y JAHHBIX,
CUCTEMHBIN aJIMUHUCTPATOP

HaBBIKH, KOTOPBIMH JIOJDKEH
001a1aTh BBITYCKHUK IIKOJIBI.
Nzyuats npodeccun,
CBsI3aHHBIE C HUH(POPMATUKOH U
UH()OPMAIIMOHHBIMU
TEXHOJIOTHUSIMH.




MMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHHS OCHOBHOM
OBPA30BATEJIbHOM ITPOT'PAMMBI

7 KIIACC

Koxa
NMPOBEPAEMOro
pe3yJibTara

1

1.1

1.2

IIpoBepsiemble npeMeTHbIE Pe3yJbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa30BaHUs

[To reme «l{udpoBasi rpaMOTHOCTHY

[TosicHATH HAa IPUMEPAX CMBICI MOHATUH «HH(POPMALUIY», «MHPOPMALIMOHHBIH
nporeccy», «00padoTka HH(pOpMALMUY, «XpaHEHNE HHPOPMALIUN», «IIleperada
uH(pOpMALIUN

IIpuBOogUTEL TPUMEPHI COBPEMEHHBIX YCTPOWCTB XpaHEHHs M Ilepefadu
uH(pOpMalUY, CPAaBHUBATH MX KOJUYECTBEHHbIE XapaKTEPUCTUKH

1.3

[Tonmyyats U HCHOIB30BaTh UH(POPMALIMIO O XapaKTEPUCTUKAX NEPCOHAIBHOTO
KOMIIBIOTEpPA U €r0 OCHOBHBIX AJIEMEHTaX (IIPOLECCOp, ONEpaTUBHAs MaMSATh,
J0JIrOBpEMEHHas NaMATh, YCTPOWCTBA BBOIa-BbIBOJIA)

1.4

CoOTHOCHUTH XapaKTCPUCTUKNU KOMIIBIOTECpA C 3aJadaMH, p€uracMbIMU C €TI0
IIOMOIIBIO

1.5

1.6

OpueHTHpOBaTBCS B HepapXHUecKol CTpykType (aiioBoil cucTeMsbl
(3anmchpIBaTh moNHOE UM (aiina (karanora), myTh K Qaiimy (kaTaaory) mo
UMEIOLIeMYCsl OITMCAHUIO daiinoBoit CTPYKTYPBI HEKOTOPOTO
MH(GOPMAIIMOHHOTO HOCHTEIIS)

PaGorare ¢ (aiiloBOil cHCTEMOW IEPCOHATBHOTO KOMIBIOTEpA C
UCIIOJIb30BaHUEeM rpaduueckoro uHTepdeiica: co3naBath (KOMHPOBATH,
nepeMenaTh, IePpeUMEHOBBIBATh, YAAISATH U apXUBHPOBATH (DaliiIbl M KaTaJIOTH,
UCIIOJIb30BATh AaHTHBHPYCHYIO ITPOTPAMMY)

1.7

Uckatp unpopmanuto B uTepHeTe (B TOM YMCIE MO KIIOUEBHIM CIIOBaM, 1O
M300paKEHUIO), KPUTHUYECKH OTHOCUTHCA K HaWJIeHHOW WH(GOpMaIlH,
OCO3HaBaTh OMACHOCTh JJs JIMYHOCTH U OOIIeCTBa paclpOCTpaHEHUS
BPEIOHOCHOM  WHpOpMAlMK, B TOM  4YHUCJIE OKCTPEMUCTCKOTO W
TEPPOPUCTUUYECKOTO XapaKTepa

1.8

IToHUMAaTB CTPYKTYpPY a/IpecoB BeO-pecypcoB

1.9

1.10

1.11

2.1

Hcnons30BaTh COBPEMEHHBIE CEPBUCHI MHTEPHET-KOMMYHUKALII

Cobmoiate TpeOoBaHUs 0€30MacHOM SKCIUTyaTallMM TEXHUUYECKHUX CpEACTB
MH(POPMAIMOHHBIX U KOMMYHMKAIIMOHHBIX TE€XHOJOTHH, cOOII01aTh CETEBOM
ATHKET, 0a30Bble HOpMBbI MH(OPMALMOHHONW 3TUKH W IpaBa mpu paboTe ¢
NPUJIOKEHUSAMU Ha JOOBIX YycTpolicTBax U B VIHTepHeTe, BBHIOMpaTh
0e30macHbIe CTPATErH TIOBEICHHS B CETH

HpI/IMeHHTB METOAbI HpO(l)I/IJ'IaKTI/IKI/I HCraTUBHOI'O  BJIMAHHA  CPCIACTB
MHPOPMAIIMOHHBIX Y KOMMYHUKAIMOHHBIX TEXHOJOTMH Ha 3/10pOBbE
M10JIb30BATENs

ITo reme «Teopernyeckue 0OCHOBBI HH(OPMATUKI»

KomupoBaTts u nmekomupoBaTh COOOIIEHWS 1O 3aJaHHBIM IIPaBUIIAM,

JEMOHCTPUPOBaTh ITOHMMAaHHWE OCHOBHBIX IPHUHLHUIIOB  KOAUPOBAaHUS
UH(OPMAIIMU PA3TMIHON TPUPOIBI (TEKCTOBOM, rpauecKoil, ayamno-)




CpaBHuBaTh [JIMHBI COOOIICHM, 3alMMCaHHBIX B Pa3IMYHBIX andaBUTax,

2.2 OIIEpPUPOBATH EAMHUIIAMH M3MEPEHHS MH()OPMAITHOHHOTO 00BEMA U CKOPOCTH
nepeaayu JaHHbIX
23 OneHuBaTh M CpPaBHUBATh pa3Mepbl TEKCTOBBIX, I'PapUUECKUX, 3BYKOBBIX
¢aiinos u Buaeodaiinon
3 [To Teme «MHpOPMAITMOHHBIE TEXHOIOTHH
31 [IpencraBnsaTh pe3ynbTaThl CBOCH ACATENLHOCT B BUAE CTPYKTYPHPOBAHHBIX
WUTIOCTPUPOBAHHBIX JOKYMEHTOB, MYJIbTUMEAUMHBIX MPE3eHTALUN
8 KJIACC
Koxa .
HpoBepsieMoro IIpoBepsiemble Npe1MeTHbIE Pe3yILTATbI 0CBOCHHS OCHOBHOI
o0pa3oBaTeIbHOI MPOrpaMMbI OCHOBHOTI'0O 00111ero 00pa3oBaHusA
pe3yJabTara
1 ITo Teme «TeopeTnueckue OCHOBBI HH(GOPMATUKI»
11 [TosicHATB Ha IpUMepax pa3Iuyus MEXY NO3UIIMOHHBIMHU 1 HETTO3ULIMOHHBIMU
CHCTEMaMH CUHCIICHUS
3anuceiBaTh M cpaBHHBaTh Ienbie uucia or 0 mo 1024 B pa3nuuHbIX
1.2 MO3ULMOHHBIX CHCTEMaX CUUCIIEHHs (C OCHOBaHUAMHM 2, 8, 16), BBIIOIHATDH
apu(MeTHIECKIE OTepauy HaJl HUIMU
13 PackpbIBaTh CMBICT TOHSTHI «BBICKAa3bIBAHHEY», «JIOTUYECKAs OIIECpAIHsy,
«JIOTMYECKOE BBIPAKEHUE
3anuchiBaTh JIOTUYECKHUE BBIPAKEHHUSI C HCIOJIb30BAHUEM JIU3BIOHKIUH,
14 KOHBIOHKIIMY U OTPUIIAHHS, ONPEACISATh HCTUHHOCTD JJOTHYECKUX BBIPAKCHUH,
€CIIM H3BECTHbl 3HAUEHHs] HCTUHHOCTH BXOJMIIMX B HEro IEPEeMEHHBIX,
CTPOUTH TAOIUIIBI NICTHHHOCTH JIJIs IOTHYECKUX BBIPAKEHUI
2 ITo Teme «ANTOPUTMBI U IPOTPAMMHUPOBAHUE)
PackpbIBaTh CMBICT MOHATUH «UCHOJHUTENbBY, «AJITOPUTM», «IIpOrpamMmar,
2.1 MOHUMasl Pa3HUILY MEXAY YIOTpeOIeHHEM 3TUX TEPMUHOB B OOBIICHHON peun
U B MH(opMaTHKe
29 OnuchIBaTh arOPUTM pEILIeHHs 3aJau Pa3InYHbBIMU CLIOCO0aMH, B TOM YHCJIE
' B BU/JI€ OJIOK-CXEMBI
23 CocTaBisTh, BBIIOIHAT BPYIHYIO M Ha KOMITHIOTEPE HECTIOKHBIE ATOPATMBI
C UCIIOJIb30BaHUEM BETBIICHUM U IIMKJIOB JUIsl YIIPABJIECHUS UCIIOJTHUTEISIMU
Hcnonp30BaTh KOHCTaHTbl U TEPEMEHHBbIE DPA3JIMYHBIX THUIIOB (YHMCIOBBIX,
2.4 JIOTHYECKUX, CHMBOJIBHBIX), a TaKkKe COJAEpKallNe WX BBIPAKCHHS,
HCIOJIb30BATh ONEPATOP MPUCBAUBAHUS
25 Hcnonb30Bath npu pazpaboTKe NPOrpaMM JIOTHUECKUE 3HAUCHHMSI, OTIEpaALUU U
BBIPQ)KEHUS C HUMHU
26 AHaNM3UpoOBaTh MPEIOKEHHBIE AITOPUTMBI, B TOM YHCIIE OMPEAENATE, KaKHe
pe3yIbTaThl BO3MOXKHBI TIPH 33JJAHHOM MHOKECTBE MCXOIHBIX 3HAUCHHIA
Co3maBaTh ™  OTJ@KWBaTh MPOrpaMMbl Ha  OIHOM W3  SI3BIKOB
nporpammupoBanus  (Python, C++, Ilackanp, Java, C#, IlIkonbHbIi
2.7 AnroputMuyeckuil SI3bIK), peaau3yroire HeCI0XKHbIE arOpUTMbI 00pabOTKU

YHUCJIOBBIX JAHHBIX C HMCIOJb30BAaHUEM LIUKJIOB M BETBJICHUM, B TOM YHCIIE
peayiu3yIole MPOBEPKY MAEIUMOCTH OJHOTO IIeJIOT0 4YHUCiIa Ha JIpyroe,




MPOBEPKY HATypaJIbHOI'O YHWCIa Ha IMPOCTOTY, BbLACNEHUS LHUPp U3
HaTypaJIbHOT'O YUCa

9 KJIACCA

Kon
NMpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNUSI OCHOBHOI
o0pa3oBaTe/ibHOI MPOrpaMMBbI OCHOBHOTI'0 00111er0 00pa30oBaHus

1

ITo Teme «lludpoBas TpaMOTHOCTHY

1.1

1.2

1.3

Hcnonb30BaTh  COBpEMEHHBIE  WHTEPHET-CEpPBUCHI (B TOM  4YHCIIE
KOMMYHUKAIIMOHHBIE CEpPBUCHI, OOJAaYHbIE XpaHWIMINA JAHHBIX, OHJIANH-
MIPOrpaMMbl (TEKCTOBbIEe M TpaduyecKue peaakTopbl, cpeabl pa3padOTKu) B
y4eOHOW U TOBCETHEBHOM IeATEIHLHOCTH

[IpuBOMUTE TpPUMEpPH UCIOJIB30BaHUS T'COUH()OPMAIMOHHBIX CEPBHCOB,
CEPBHCOB IrOCYAapCTBEHHBIX yCIyT, 00pa3oBaTelbHbIX cepBUcoB MHTepHETa B
yae0HOW U TTOBCETHEBHOM EATEITHHOCTH

Hcnonb30Bath pa3ianvHbe CPEACTBA 3ALUIUThI OT BPEAOHOCHOTO POIPaMMHOIO
obecrieyeHus, 3aIIMIIATh IIEPCOHAIIBHYIO UH(POPMAIINIO oT
HECaHKIMOHHPOBAHHOTO JOCTyMa M €ro TOCJIeACTBUN (pas3rialleHus,
MIOJIMEHBI, yTpaThl JAHHBIX) C Y4YETOM OCHOBHBIX TEXHOJOTMYECKHX U
COLIMAJIBHO-TICUXOJIOTMYECKUX AaCIEKTOB HCIIOJIb30BaHUA ceTu IHTepHer
(cereBass aHOHMMHOCTb, LU(PPOBOIl cleA, ayTEeHTUYHOCTh CYOBEKTOB M
PECYPCOB, OMTACHOCTh BPEJJOHOCHOTO KO/Ia)

1.4

Pacrnio3HaBaTh MOMBITKH U MPEIYIPEIKAATh BOBICUCHHE CE0Sl U OKPYKAFOIINX
B JICCTPYKTHBHBIC U KPUMHUHAIbHBIC ()OPMBI CETCBOM aKTUBHOCTH (B TOM YHCIIE
KuOepOyIIUHT, (DUIITIHT)

IIo Teme ((TeOpeTI/I‘leCKI/Ie OCHOBBI I/IH(I)OpMaTI/IKI/I»

2.1

PackpbIBaTh CMBICII TOHATHI «MOJEIIB), «MOJAEIUPOBAHUEY, ONPEIENIATH BUIBI
MOJIeIell, OLEHUBATh aJEKBAaTHOCTb MOJEIN MOJAETUPYEMOMY OOBEKTY U
LIEJISIM MOJEIINPOBAHHUS

2.2

Hcnonb3oBate rpadsl U AepeBbs ISl MOAEIUPOBAHUS CHUCTEM CETEBOH U
HEepapXUUECKON CTPYKTYpPBhl, HAXOAUTh KpaT4alllIuil MyTh B Tpade
ITo TeMe «ANTOPUTMBI U IPOTPAMMHUPOBAHUE

3.1

Pa30uBath 3ala4yi Ha mnoA3aladu, COCTAaBJIATH, BBIIIOJHATL BPYYHYHO M Ha
KOMITBIOTEPE HECJIOKHBIC aJITOPUTMBI C UCIIOJIB30BAHUEM BeTBJ'IeHI/II\/’I, OUKIOB
H BCIIOMOT'aTCJIbHBIX AJITOPUTMOB JJIA YIIPABJICHUA HUCIIOJIHUTCIISIMU

3.2

4.1

CocTaBiiTh U OTIAKUBATh MPOTPAMMBbI, PEAIN3YIOIINE THUIIOBbIE AITOPUTMBI
00pabOTKH YHCIOBBIX TMOCIEAOBATEIILHOCTEH WJIM OJHOMEPHBIX YHCIIOBBIX
MaccUBOB (ITOMCK MaKCUMYMOB, MHHMMYMOB, CYMMBI MM KOJHYECTBA
JJIEMEHTOB €  3aJaHHBIMH  CBOWCTBAMH) Ha OJHOM W3  SI3BIKOB
nporpammupoBanust  (Python, C++, Ilackanp, Java, C#, IlIkonbHbIi
AnroputMuyeckuit SI3bIk)

ITo reme «MHpOpMALIIOHHBIE TEXHOTOTHI

BriOupats coco0 mpejcTaBieHus] TaHHBIX B COOTBETCTBUHU C ITOCTABICHHOM
3ajaueil (TaOnuibl, cXeMbl, TpauKH, IUarpaMMbl) C HCIIOJIb30BaHUEM
COOTBETCTBYIOIINX MPOTPAMMHBIX CPEICTB 00pa0OTKH JaHHBIX




Hcnonw30BaTh  2JIEKTPOHHBIE TaOMHIBI I O0pabOTKHM, aHanmm3a u
42 BI/I3yaJII/I3aI_[I/II/I YHUCJIOBBIX AAHHBIX, B TOM 4YHCJIC C BBIACICHUCM aOUaria3oHa
Ta0JIUIBI M YIIOPSA0YMBAHUEM (COPTUPOBKOI) €ro 3JICMCHTOB

Co3naBaTh U MPUMEHSTH B DJIEKTPOHHBIX TabauIax (GopMysibl 1uisi pacuéToB C
WCIOJIb30BAHUEM BCTPOCHHBIX apu(PMETHUCCKUX (PYHKIHA (CyMMHUPOBAHHUE U
4.3 moAcY€éT  3HAYEHWW, OTBEUAIOIIMX  3aJaHHOMY  YCJIOBHIO,  CpEIHEe
apudmeTnyeckoe, IMOUCK MaKCHUMAaJbHOTO W MHHHMAJILHOTO 3HAYCHUS),
aOCOJIIOTHOM, OTHOCUTEIILHOM, CMEIIIAHHOW apecarii

Hcnons3oBaTh OJICKTPOHHBIC Ta6J'II/II_[BI AJI1 YUCJIICHHOI'0O MOACIIMPOBAHUA B

4.4 .
MPOCTHIX 33j[auaxX U3 Pa3HbIX MPEAMETHBIX obacTeit

IMPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA

7 KJIACC

Kon IIpoBepsieMblii 3J1eMEHT COJAEePKAHMS

1 [{udposas rpaMOTHOCTH

KomnbroTrep — yHuBepcanbHOE BBIYUCIMTENBHOE YCTPOMCTBO, padoTarolee I0
nporpaMMe. THIBI KOMIIBIOTEPOB: IIEPCOHAIBHBIE KOMIIBIOTEPHI, BCTPOCHHBIC
KOMITBIOTEPHI,  CYNEpKOMIbIOTEphl. ~ MoOwmnpHBIE  ycTpoiicTBa.  TexHuka
0€30I1aCHOCTH U MpaBuiia paboThl HA KOMIIbIOTEPE
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OcHoBHBIE KOMIIOHEHTHI KOMIIBIOTEPA M MX HazHadeHue. [Ipoueccop. OneparnuBHast
1.2 U JOJTOBPEMEHHAs MaMATb. YCTpOHCTBa BBOAA U BbIBOAA. CEHCOpPHBINM BBOJ,
JaTYUKU MOOMJIbHBIX YCTPOMCTB, CPEJCTBA OMOMETPHUUECKON ayTeHTH(PUKALUN

Hcropus pa3BUTHA KOMIBIOTEPOB U INporpamMmHoro obOecrneuyenus. Ilokonenus
KOMIIBIOTCPOB. COBpeMeHHI)IC TCHACHII NN Pa3sBUTHUA KOMITIBIOTCPOB.
CynepxomMnsrotepsl. I[lapamiensuele BbrunciaeHus. [lepcoHanbHBI KOMIBIOTED.
[Ipoueccop u ero XapakTepuUCTUKHU (TaKTOBas YacToTa, pa3psAIHOCTB).
OneparuBHasg namsaTh. JlonroBpeMeHHas maMmsTh. Y CTpPOMCTBA BBOJA M BBIBOAA.
O0bEM XpaHUMBIX JaHHBIX (ONEepaTHUBHAS MaMsITh KOMIIbIOTEPA, KECTKUN AUCK U
TBEPJOTENbHbIM HAKOMUTENb, IOCTOSHHAs NaMsiATh CMapT(oHA) U CKOPOCTh
JIOCTyTa JJIsl pa3JIMYHBIX BUJOB HOCUTEIIEH

13

[Iporpammuoe  obecnedyeHue  KommbloTepa.  [IpukiagHOoe  mMporpaMMHOE
o0ecrieueHue. CuctemHoe pOorpaMMHOE oOecrieueHue. Cuctembl
nporpamMupoBanus. IlpaBoBas oxpaHa mporpaMM W JaHHBIX. becriaTHble U
ycI0BHO-0OecmiaTHbIe porpammbl. CBOOOIHOE MporpaMMHOE oOecriedeHne

14

@aiinsl 1 manku (kataynoru). Tunbl (aiinoB. CpoiicTBa (aiinoB. XapakTepHble
1.5 pasmepsl (ailyIoB pa3iaMyYHBIX TUIOB (CTpaHHMIA TEKCTa, SJIEKTPOHHAs KHUTA,
¢dororpadus, 3aruch NECHU, BUJCOKIIUII, TOTHOMETPAXKHBIA (PUITBEM)

[Tpunuuner noctpoenus (aiinosbix cucreMm. [lomHoe wums (¢aiina (mankw,

16 kartasiora). ITyTe K ¢aiiny (nmanke, katanory)

@aiinoBblii MeHekep. PaboTa ¢ ¢aitnamu U mankamu (KaTajoramu): CO3JaHHe,
1.7 KONMPOBaHUE, NEepeMelleHe, NMepeuMeHOBaHne U yaaleHue (aiioB M Marok
(xaraznoroB). ITouck (aitnoB cpeacTBaMu ONepariMOHHON CHCTEMBI

1.8 ApxuBanys JaHHbIX. Vcronp30BaHNe IPOTpaMM-apXHUBaTOPOB

KomMmnprotepHble BUPYCBHI U JApYrUe€ BPEIOHOCHBIE IporpaMMel. ITporpaMmser uist
3aIUTHI OT BUPYCOB

1.9




1.10

1.11
1.12

OO0benuHeHNE KOMIIBIOTEpOB B ceTh. Ceth MHTEepHET. Beb-cTpanunia, BeG-cailT.
Crpykrypa azapecoB BebO-pecypcoB. bpaysep. IlouckoBbie cucremsbl. [lomck
UHPOpPMALIMM 10 KIIOYEBBIM CJIOBaM M IO HM300paxeHHto. JloCTOBEpHOCTh
uHopManuy, norydeHHol u3 MuTepueTa

CoBpeMeHHbIE CEpBUCHI MHTEPHET-KOMMYHHUKALIUI

CereBoii 3THKET, 6a30Bble HOPMBI HH(OPMAIIMOHHON 3TUKHU U TpaBa Mpu padboTe B
cetu MuTepuer. Ctpareruu 6e3onacHoro noseneHus B MiHTepHere

TeopeTnueckre 0OCHOBbI HHPOPMATUKU

2.1

Nudopmarius — oTHO U3 OCHOBHBIX NOHATHI COBpeMeHHOW Hayku. MHpopmarus
KaK CBEJICHUS, IPETHA3HAUCHHBIC JIJIsl BOCIIPUSTHS YEIOBEKOM, U MH(POPMAITUS KaK
JaHHbIE, KOTOPbIE MOTYT OBITH 00pabOTaHbl aBTOMATU3UPOBAHHON CUCTEMOM

2.2

2.3

JuckpeTHOCTh JaHHBIX. BO3MOXHOCTH ONUCAaHUS HENPEPBIBHBIX OOBEKTOB M
MIPOLIECCOB C IMOMOUIBIO0 JUCKPETHBIX NaHHBIX. MHGbOpManmoHHbIE MPOLECChl —
MPOLIECCHI, CBA3AHHBIE C XpaHEHUEM, IPEOOPA30BAHUEM U TIepeaauei JaHHbIX

CumBon. Andasut. MomHocTs andasura. PazHooOpasue S3bIKOB U andaBUTOB.
EcrectBennbie u (opManbHble s3bIKUM. AJaBUT TEKCTOB Ha PYCCKOM S3bIKE.
JBonunbrii andaBut. Komm4ecTBO BCEBO3MOXKHBIX CJIOB (KOIOBBIX KOMOWHAITHIA)
(buKCHUpOBaHHOM UTHHBI B ABoUYHOM aiipaBure. [IpeoOpazoBanue nrod0ro andaBura
K JBOMYHOMY. KOJMMYECTBO pa3inuYHBIX CIIOB (PUKCHPOBAHHOW IJTMHBI B ajihaBUTE
OTpeIeIEHHON MOIITHOCTH

2.4

2.5

KoaupoBanue cMMBOJIOB OJJHOTO ajihaBUTA C MMOMOIIIBIO KOJOBBIX CJIOB B PYrOM
andaBuTe, KOAOBas TAOIUIA, TEKOTUPOBAHHE

JBonunsrii kon. [IpencrarieHne qJaHHBIX B KOMIIBIOTEPE KaK TEKCTOB B JBOMYHOM
andaBuTe

2.6

2.7

2.8

NudopmannoHHbiii 00bEM naHHBIX. BUT — MUHMManbHas €QMHULA KOJIUYECTBA
uH(OpPMALUK — ABOWYHBINA pa3psn. bait, kumobaiit, MmerabaiT, rurabait

CkopocTb nepenauu AaHHbIX. EQUHUIBI CKOPOCTH NEepefadn JaHHbIX. VckaxkeHue
uH(pOpMalluu TpU nepegayde

KonnpoBanue tekctoB. PaBHOMepHbIi koa. HepaBHoMepHbIil koxn. KoaupoBka
ASCII. BocsmuOutasie koaupoBku. Ilonsarue o xomupoBkax UNICODE.
JlexonupoBaHue  COOOIIEHHMH  C  HCIOJB30BAaHUEM  pPAaBHOMEPHOTO  H
HepaBHOMEpHOTO0 koja. MHpopMannoHHbIH 00bEM TEeKCTa

2.9

Oob1ee npencTaBieHue O UPPOBOM MPEICTABICHUN ayHOBU3YaAIbHBIX U IPYTUX
HenpephIBHBIX JaHHbIX. KogupoBanue 1era. L{BeroBbie mongenu. Monens RGB.
I'nmy6una koaupoBanus. [TanuTtpa

2.10

2.11

PactpoBoe u BekTOpHOe mpencTaBieHue u300paxeHuil. [lukcens. OneHka
MH(}OPMaLMOHHOTO 00BEMA rpadMueCKUX JAaHHBIX JUISl pACTPOBOTO U300paKEHUS
KonnpoBanue 3Byka. PaspsgHocTs M 4acrtota auckpernsanuu. KommdecTBo
KaHajuoB 3amuch. OIleHKa KOJMYECTBEHHBIX IAapaMeTpOB, CBA3aHHBIX C
MIPEJICTAaBICHUEM U XpaHEHHEM 3BYKOBBIX (ailioB

WndpopmanoHHbIe TEXHOJIOTUU

3.1

3.2

TexcToBble JOKYMEHTBI U UX CTPYKTYpPHBIE JIE€MEHTHI (CTpaHHIla, ab3all, cTpoKa,
CJIOBO, CHUMBOJ)

TexkcToBbII  mpomeccop — HMHCTPYMEHT  CO3JaHUsA, pPENAKTUPOBAHHUS W
dbopmatupoBanus TekcToB. [IpaBuna Habopa TekcTa

3.3

PenaktupoBanune Ttekcra. CBoiictBa cumBoinoB. I[Hpudr. Tumsr mpudron
(pyOnenble, ¢ 3aceykamu, MoHomMpuHHBIE). [lomykupHOe U KypcHBHOE




3.4

Hayepranue. CBolicTBa a03aleB: TpaHUIBl, a03alHBIA OTCTYI, WHTEPBAI,
BbIpaBHHBaHue. CTHiIeBOE (hopMaTHpOBaHUE

CrpykrypupoBanue HHPOpPMAaMU C TIOMOILIBIO  CIHCKOB W TaOJHII
MHuoroypoBHeBble criucki. [lo0aBieHue TabIull B TEKCTOBbIE JOKYMEHTHI

3.5

3.6

BcraBka wm3o0pakeHUH B TEKCTOBBIC JOKyMeHThI. OOTekaHWE W300paKeHUMA
TEeKCTOM. BKJIFOUeHHE B TEKCTOBBIA JOKYMEHT IUarpaMMm U Gopmyi

[Mapamerpel cTpaHulbl, HyMepamus crpanuil. JloOaBneHue B JOKYMEHT
KOJIOHTUTYJIOB, CCBLIOK

3.7

[IpoBepka npaBonucanusi. PaccraHoBKa mnepeHOCOB. 1'0J10COBOM BBOJ TEKCTA.
Onrtuueckoe pacno3HaBanue Tekcta. Kommnberotepubiit nepeBoa. Mcnonbs3oBanue
cepBHCOB ceTH MHTepHeT 11st 00pabOTKH TeKCcTa

3.8

3HaKOMCTBO ¢ rpaduyeckuMu penakropamu. Pactpossie pucynku. Mcnonabs3zoBanue
rpa¢pu4ecKuX NIPUMHUTHUBOB

3.9

3.10

3.11

Omnepauuu penakTUpoBaHHS TpadUuecKuX OOBEKTOB, B TOM 4HCIE HU(POBBIX
doTorpadmii: uH3MeHeHHE pa3Mepa, oOpe3Ka, IOBOPOT, OTpakeHHWe, padbora ¢
obnacTsiMu (BbIIEIICHIE, KOITMPOBAHHUE, 3aJIMBKA IIBETOM ), KOPPEKIIHS IIBETA, SPKOCTH
¥ KOHTPACTHOCTH

Bekropnas rpaduka. Co3anue BEKTOPHBIX PUCYHKOB BCTPOSHHBIMU CPEICTBAMHU
TEKCTOBOTO IPOLIECCOpPa WM APYyrux mnporpamm (mpuiiokenuit). JloOGaBneHue
BEKTOPHBIX PUCYHKOB B JOKYMEHTBI

[ToaroroBka mynbTUMenuHBIX mpe3eHTauui. Crnaiia. [lobaBnenne Ha crnaiina
TEeKCTa U n300pakeHuid. PaboTa ¢ HECKOJIBKMMH CllaiiiaMu

3.12

8 KUIACC

Kon

JloGaBienue Ha ciail]] ayJMOBH3yaJbHBIX JaHHBIX. AHUMaIMs. ['unepccpuiku

IIpoBepsieMblii JJIEMEHT COAePKAHUS

1

Teopernueckue 0OCHOBBI HH()OPMATHKH

11

Heno3unmoHHble ¥ MO3UIIMOHHBIE CUCTEMBI cunciieHus. Andasut. OCHOBaHHE.
Pa3pépnyras popma 3anucu yucna. [lepeBon B A€CATUUHYIO CUCTEMY YHUCEl,
3alMCaHHBIX B APYTUX CUCTEMAaX CUMCICHUS

1.2

Pumckas cucTtemMa CUHCIICHUS

1.3

14

JlBonuHas cucrema cumcieHus. [lepeBon menslx uucen B mpenenax ot 0 no
1024 B 1BOMYHYIO CUCTEMY cuHclieHus. BocbMepuyHas cuctemMa CUUCIIECHUS.
IlepeBon umcen M3 BOCBMEPUYHOW CHCTEMBbl B JBOMYHYI0 U JIECATUYHYIO
cucrembl u oOpatHo. IlllecTHaguarepuynas cuctema cuucieHus. IlepeBoj
4lucesl M3 IIECTHAALATEPUYHON CHCTEMBI B JBOMYHYIO, BOCBMEPHUHYIO H
JECSITUUHYIO CUCTEMBI U 00paTHO

ApI/I(bMeTI/ILIeCKI/IC Ooricpanuu B JIBOMYHOM CUCTEME CUHCICHUS

1.5

Jlornueckue  BbICKa3biBaHMA. Jlormdyeckue 3HAUYEHUS  BBICKA3bIBAHHI.
DneMeHTapHBIE M COCTABHBIC BBICKA3bIBaHWA. JIOTMYECKHE OIEpAlHU: «H»
(KOHBIOHKIIUS, JIOTHYECKOE YMHOXKEHHUE), «HIIN» (AM3BIOHKIHUSA, JOTUYECKOE
CIIO)KEHME), «He» (Jlormueckoe oTpunanue). [Ipuopurer normueckux
omepauuit. OnpeneneHre HCTUHHOCTH COCTaBHOTO BBICKAa3bIBaHUS IPH
M3BECTHBIX 3HAYEHUSX WMCTUHHOCTH BXOJAANIMX B HEr0 3JIEMEHTapHBIX
BBICKa3bIBaHUU




1.6
1.7

2.1

Jlornueckue BeIpaxkeHus. [IpaBuna 3amMcu  JIOTUYECKUX  BBIPAKECHHIA.
[TocTpoeHue TabaHIl HCTHHHOCTH JIOTHUECKUX BBIPAXKEHUH

Jlormueckue 31€MeHThl. 3HAKOMCTBO C JIOTHYECKHMHU OCHOBaMHU KOMIIBIOTEPA
AJNropUTMBI M IPOrPAMMHUPOBAHUE

[lonstue anropurma. lMcnoaHuTenu ajaropuTMoB. AJTOPUTM Kak IIJIaH
YIIPaBJICHUS UCIIOJIHUTEIIEM

2.2

2.3

2.4

2.5

CgoiictBa anroput™a. CriocoObI 3aMmucH airopuT™Ma (CIOBECHBIHN, B BUIE OJIOK-
CXEMBI, IPOrpaMMa)

AJIropuTMHUYECKUE KOHCTPYKIMU. KOHCTpyKius «cinenoBanuey. JIMHEMHBII
anroput™M. OrpaHUYE€HHOCTh JIMHEWHBIX AQJITOPUTMOB: HEBO3MOXKHOCTh
MPEeyCMOTPETh 3aBUCUMOCTD IOCJIEIOBATEILHOCTU BBITIOJIHAEMBIX JCHCTBHIA
OT UCXOAHBIX JAHHBIX

KoHcTpykinsi «BeTBICHHME»: TOJNHAs U HemoyiHas (GopMmbl. BwimomHenune u
HEBBINIOJHEHHUE YCIIOBHSI (MICTUHHOCTb U JIOXKHOCTb BbICKa3biBaHMs). [IpocThie
U COCTaBHBIE YCIIOBUS

KoHcTpykiusa «OBTOpPEHHE»: LMKIBI C 3aJaHHBIM YHCIOM IOBTOPEHUH, C
YCIIOBUEM BBIIIOJIHEHUS, C IEPEMEHHOMN LIUKJIA

2.6

Pa3pabotka g ¢GhopMaibHOrO HUCHOTHUTENS alrOpUTMa, HPUBOJSIIETO K
TpeObyeMoMy pe3yabTaTy NMPU KOHKPETHBIX MCXOJHBIX JaHHBIX. Pa3paborka
HECJIOKHBIX aJIOPUTMOB C MCIOJIB30BAHUEM LMKJIOB W BETBICHUM JUISA
yrpaBieHus: (OPMAIBHBIMU HCIIOJHUTEISIMA. BBIMOTHEHHE aJITOPUTMOB
BPYUYHYIO U Ha KoMIlbloTepe. CUHTaKCHUUYECKUeE U Joruueckue omuoku. OTKa3bl

2.7

S3eik  mporpammupoBanus  (Python, C++, Java, C#, IlIkonbHbIi
Anropurmuyeckuii f3pik). CucreMa nporpaMMHpOBaHUS: PEIAKTOpP TEKCTa
[IpOrpamM, TPAHCIATOP, OTJIAAUUK

2.8

HepeMeHHaﬂ: THII, HWMs, 3HAYCHUC. HGJII)IG, BCHICCTBCHHBIC W CHMBOJIBHBIC
TNIEPEMCHHBIC

2.9

OnepaTop NpucBanBaHUs. ApI/I(I)MeTI/ILIeCKI/Ie BBIPAKCHUA W HOPSAAOK HX
BBIYHCIICHHUA. OnepauI/m C HOCJIbIMHM YHCIaMHU:. INCJIOYUCIICHHOC JACJICHUC,
OCTAaTOK OT ACJICHHUA. HpOBepKa ACIIMMOCTHU OJHOI'O ICJIOr0 YMUCjida Ha APYroc

2.10

2.11

BerBnenus. CocraBHble yCIOBHSA (3allUCh JIOTUYECKHUX BBIPAKEHUH Ha
U3y4aeMOM s3bIK€ IporpamMmupoBaHusi). HaxoxaeHne MUHUMyMa U
MakCUMyMma H3 JBYX, TpE€X M 4YeTbIpEX uyucen. PelleHue KBagpaTHOro
YPaBHEHUs1, UMEIOIIETO BEIIECTBEHHbBIE KOPHU

JluamoroBasi oOTiajJKa MPOrpaMM: IOIIArOBOE BBIMOJIHEHUE, IPOCMOTP
3HAYEHUH BEIIMYUH, OTJIAJJOYHBINA BBIBOJI, BELIOOP TOUKH OCTAaHOBA

2.12

2.13

2.14

[ukn c ycrnoBueMm. Anroput™m EBkinaa s HaxoXAeHUS HauOOJbILIEro
o011ero AenuTens AByX HaTypaJIbHBIX yncel. Pa3OueHue 3anucu HaTypanbHOTO
4Kclla B MO3UIIMOHHON CHCTEME C OCHOBAaHNEM, MEHBIIIMM WM paBHbIM 10, Ha
OTJeNbHbIE [IUPPBI

[{uki c nepeMeHHOM. AJIropuUTMBI TPOBEPKHU AETUMOCTH OJHOTO LIEJIOT0 YHCIa
Ha JIpyroe, IpOBEPKU HATYPaJbHOTO YKCiIa Ha IPOCTOTY

OO6paboTka CUMBOJIBHBIX JaHHBIX. CHMBOJIbHBIE (CTPOKOBBIE) MEPEMEHHBIE.

[TocumBonpHas 00paboTka cTpok. [Toacy€T YacTOTHI MOSBICHHSI CHMBOJA B
ctpoke. Bectpoennbie hyHkmu 17151 00pabOTKH CTPOK
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Koxa
1

11

Omnpenenenre BO3MOXHBIX pe3yJbTaTOB pabOThl alrOpUTMa HpPHU 3aJaHHOM
MHOXECTBE BXOJIHBIX JaHHBIX, OMpPEAEICHUE BO3MOXKHBIX BXOJHBIX JaHHBIX,
MPUBOIALINX K JAHHOMY PE3yJbTaTy

IIpoBepsieMblii 3JIeMEHT CO/Iep:KAHUS

[udposasi rpaMOTHOCTH

['mo6anbhas cerb MutepHer. IP-ampeca y3moB. CereBoe XpaHEHHE MAHHBIX.
MeTo/bI HHAMBUTYaIEHOTO ¥ KOJUICKTUBHOTO pa3MeIleHHs] HOBOM HH(pOPMAIUN

B Wurepnere. bosblue paHHble (MHTEPHET-AAHHBIC, B YAaCTHOCTU JaHHbBIC
COIIMATILHBIX CETEH)

1.2

1.3

2.1

2.2
2.3

[Tonsitue 06 wmHOpMaAIMOHHOW O€30MacHOCTH. YTPOo3bl HHGOPMAIMOHHON
0€30MacHOCTH IIpH padoTe B TII00ATBHOM CETH M METO Il TPOTUBOICHCTBUS HM.
[TpaBuna Ge3onacHoON ayTeHTU(DUKAIMK. 3alIUTa TUYHON WH(OPMALIUU B CETU
WNurepner. be3zonacHele cTpaTermd IOBeAeHUs B cetu  VIHTepHer.
[IpenynpexaeHrue BOBICYEHHS] B JECTPYKTUBHBIE U KPUMHHAIBHBIE (OPMBI
CEeTeBOI aKTUBHOCTH (KHOEpOYUIMHT, GUIIKHT U IpyTrue GOopMbl)

Bunp! nestensHoctu B MHTepHeTe. VIHTEpHET-CepBUCH: KOMMYHUKAIIMOHHBIE
cepBHUCHI (TIOYTOBAs CITyk0a, BUIEO-KOH(EPEHII-CBA3b U APYTHE), CIIPAaBOYHBIE
CykObl (KapThl, paclHCcaHUs W JApPYrue), MOUCKOBBIE CIYXKObI, CIYKOBI
OOHOBJIEHUSI TPOrpaMMHOro oOecnedyeHus U Apyrue ciayx0el. CepBHUCHI
rocygapcTBeHHbIX yciayr. OOnaunble XpaHwiuma JgaHHbX. CpezacrBa
COBMECTHOM pa3pabOTKu JTOKyMEHTOB (oHJaliH-oducsl). IIporpammHuoe
o0ecrieyeHHe Kak BeO-CepBUC: OHJIAHHOBBIE TEKCTOBbIE M TIpaduyueckue
PENaKTOpHI, Cpeabl pa3paboTKH MPOrpamMm

TeopeTnueckre 0OCHOBbI HHPOPMATUKU

Mopnens. 3agauu, pemaeMble ¢ MOMOIIBIO MojaenupoBanus. Knaccupukanuu
mojeneil. MartepuanpHble (HaTypHble) W MH(POPMALMOHHBIE MOJEIH.
HenpepsiBHble n auckpeTHele mMojenu. MmurannonHele moaenu. Wrpossie
mojenu. OlueHKa COOTBETCTBUS MOJENIU MOJIETUPYEMOMY OOBEKTY U IIeNsiM
MOJEIINPOBAHUS

Tabnuunsle mogenu. Tabauia kak IpeacTaBIeHNE OTHOIICHUS

ba3sl nanHbIX. OTGOp B TabmuuEe CTPOK, YOBIETBOPSIOMIUX 3aJaHHOMY
YCIIOBHIO

2.4

2.5

2.6

I'pad. Bepmmna, pebpo, myrb. OpHUEHTHPOBAHHBIE M HEOPHUEHTHPOBAHHBIC
rpadsl. [iuHa (Bec) peOpa. BecoBast marpuna rpada. [yimHa myTH MexIy
BepmHaMu rpada. [Tonck ontumansHOTO IMyTH B Tpade. HavanpHas BepmmHa
(MCTOYHMK) W KOHEYHas BeplIMHA (CTOK) B OPHUEHTHPOBAHHOM TIpade.
Bbruncnenue koauuecTBa myTeld B HaIIPaBJIEHHOM allMKINYecKoM rpade

Hepeo. Kopens, BepmmHa (y3en), TucT, pedpo (ayra) nepeBa. Beicota nepesa.
[Mognepeso. Ilpumepsr wucnonb3oBaHus jaepeBbeB. Ilepebop BapuaHTOB ¢
TIOMOIIIBIO JIepeBa

[TonsTne MaremMaTHYecKOW MOJAENH. 3aJadd, peHlaeMble ¢ MOMOIIBIO
MaTeMaTHYECKOTO (KOMITBIOTEPHOTO) MOJICTTUPOBAHUSI. Otnnune
MaTeMaTHYeCKOW MOJEeNM OT HAaTypHOH MOJETH W OT CJIIOBECHOTO
(JuTepatypHOro) onucaHus 00beKTa




2.7

3.1

3.2

3.3

Oranbl KOMIBIOTEPHOTO MOJAEIMPOBAHUA: MOCTAHOBKA 3aJaud, MOCTPOEHUE
MaTeMaTUYeCKOM MOJENM, MporpaMMHas peanus3alus, TECTUPOBaHUE,
IPOBE/ICHUE KOMIBIOTEPHOI'O JKCIEPUMEHTAa, aHAJIW3 €ro pe3yJbTaToB,
YTOYHEHHE MOJIETHU

ANTOpPUTMBI U IPOTPAMMUPOBAHUE

Pa3buenue 3agaun Ha noxaszanauu. CocTaBIEHUE aITOPUTMOB U IIPOrpamMM C
UCIOJIb30BAaHUEM BETBJICHHUM, IIUKJIOB M BCIIOMOIaTElIbHBIX AITOPUTMOB MJIS
yIpaBJIEHUS UCIIOJIHUTEIEM WU IPYTUMU UCIIOTHUTEISIMU

Tabnuunple BenumuuHbl (MaccuBbl). OgHOMEpHBIE MaccuBBL. COCTaBIICHHE H
OTNaZIKa TMPOrpaMM, pEaTU3YIOUIMX THUIIOBbIE AaJITOPUTMBI  00pabOTKU
OJIHOMEPHBIX YUCJIOBBIX MAacCHMBOB, HA OJIHOM U3 SI3bIKOB MPOTrpaMMHUPOBAHUS
(Python, C++, Ilackamns, Java, C#, IlIkoapHbIH ANropuTMUYecKuil SI3BIK):
3al0JIHEHUE YMCJIOBOTO MacCHBa CIy4YallHbIMH YHUCJIAMH, B COOTBETCTBHH C
dbopMyIoii uin myTéM BBOJIAa YHCET, HAXOXKIECHUE CYMMBI 3JIEMEHTOB MaCcCHBa,
JIMHEWHBIM TIOWCK 3aJ]aHHOT0 3HAYEHHS B MACCHBE, ITOACUET BIIEMEHTOB
MaccuBa,  YAOBJICTBOPSIOIIMX  3aJl@aHHOMY  YCJIOBHMIO,  HaXOXJEHUE
MUHUMAJIBHOTO (MaKCUMaJIbHOT0) 3j1eMeHTa MaccuBa. COpTUpOBKa MaccuBa

OO6paboTKka TMOTOKAa IAHHBIX: BBIYMCICHHE KOJIWYECTBA, CYMMBI, CPEIHETrO

apI/I(l)MeTI/I‘leCKOFO, MHHHUMAJIBHOI'O M MAaKCHUMAaJBbHOI'O 3HA4YCHHUA J3JICMCHTOB
MMOCJICAOBATCIIbBHOCTH, YAOBJIICTBOPAOINIUX 3aIaHHOMY YCJIOBHUIO

3.4

4.1

VYnpasnenue. Curnan. O6patHast cBs3b. [loaydeHne cursanoB oT HUQPOBBIX
JaTYUKOB (KacaHUs, pAcCTOSIHUS, CBETa, 3Byka M jpyroro). Ilpumepsl
UCMOJIb30BaHUSl MpPUHIMUIA OOpaTHOM CBA3M B CUCTEMax YIIpaBlICHUS
TEXHUYECKHUMHU YCTPOMCTBAMH, B TOM dYHclie B poOotoTexHuKe. [Ipumeps
pOOOTH3UPOBAHHBIX ~ CUCTEM  (CHCTEMa  yNpaBJIEHUS  JBWKCHMEM B
TPAHCIIOPTHOM CUCTEME, CBAPOYHAs JIMHUS aBTO3aBOJIa, aBTOMaTU3UPOBAHHOE
yIOpaBICHUE OTOIUIEHMEM JOMa, aBTOHOMHAas CHCTEMa  YIPaBJICHMS
TPAHCIIOPTHBIM CPEACTBOM U JIPYTUE CUCTEMBI)

WNHpopmanoHHbIe TEXHOIOTHH

[TonsiTe 00 AneKTPOHHBIX Tabaunax. TUMBI 1aHHBIX B slUEHKAX JIEKTPOHHOU
Tabmuipl. PenaktupoBanue u popmarupoBanue tadbauil. Berpoennsie GpyHkumnu
JUIsL TIOUCKa MakCMMyMa, MMHUMYMa, CYMMbI U CPEIHEro apu(MeTH4ecKoro.
CopTupoBKa [aHHBIX B BBIIEICHHOM auamnaszoHe. Iloctpoenne nmarpamm
(rucTorpaMma, KpyroBsas JaMarpaMma, ToueyHas auarpamma). BeiOop tuma
JarpamMmmbl

4.2

4.3

[TpeoOpazoBanue Gopmyn npu konupoBaHnuu. OTHOCUTENbHAsS, a0COTIOTHAS U
CMEIIaHHas a/Ipecanus

Y cOBHBIE BRIYUCIIEHUS B 9JIEKTPOHHBIX Tabnuiax. CyMMUpOBaHUE U TOJICUYET
3HAYECHHH, OTBEUAIOIINX 3aJJaHHOMY yciioBUI0. OOpaboTKka O0IBITNX HAaOOPOB
TaHHBIX. UncneHHOE MOIETHPOBAHUE B DJIEKTPOHHBIX TabIHIax

4.4

Posib H(pOpPMAIMOHHBIX TEXHOJIOTHI B Pa3BUTUU YKOHOMHMKH MHpa, CTPaHBI,
pernoHa. OTKpbITEIE OOpa3oBareibHble pecypchl. [Ipodeccun, cBsizaHHBIE C
uHpOpMATUKON UM  HMH(DOPMAIMOHHBIMU  TEXHOJOTHSMM:  BeO-aAu3aiiHep,
IPOrPaMMUCT, Pa3pabOTUYUK MOOWJIBHBIX TMPUIIOKEHUH, TECTUPOBILUK,
ApPXUTEKTOpP MPOTrPaMMHOr0 OOECIeUYeHUs, CIEHUAIUCT [0 aHAINU3Y JaHHbIX,
CUCTEMHBIN aJIMUHUCTPATOP




ITPOBEPAEMBIE HA OI'S 10O HHOOPMATHUKE TPEBOBAHUS K
PE3YJIbTATAM OCBOEHHMSI OCHOBHOM OBPA3OBATEJIbHOM TPOTPAMMABI
OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

Kon IIpoBepsiemblie TpeOOBAHUSA K MPEAMETHBIM pe3yJbTaTam

NpoBepsieMoOro 0a30BOr0 yPOBHSI OCBOEHHMSI OCHOBHOI 00pa30BaTe/bHOM

TpeOoBaHMS NMPOrpamMMbl OCHOBHOI0 0011ero oopasoBanusi Ha ocHose PI'OC
1 3HaTh (MTOHUMATB)

BrnaneHne OCHOBHBIMHM MOHATHAMHU: HMH(MOpMAIUs, Iepeaaya,
XpaHeHue u 00paboTKa HH(POPMAIUH, AITOPUTM, MOJIENb, IU(POBOI

11 MPOAYKT M WX HCIOJb30BAaHUE JUIS PpEIICHHS YYEOHBIX U
MIPAKTUYECKHX 337124

19 Brnagenne TOHATHUSMHU: BBICKA3bIBAHHE, JIOTUYECKAs OMEpaIus,
JIOTHYECKOE BBIPAKCHHE

2 VYmMmeTn

21 YMeHue onepupoBaTh CIUHHUIIAMH WU3MEPCHHST WH(POPMAITHOHHOTO

00BEMa U CKOPOCTH IICpcaadn JaHHbIX

YMeHue 3anuchiBaTh M CpaBHUBATH Liesbie yucia ot 0 go 1024 B
2.2 Pa3IMYHBIX MMO3UIIMOHHBIX CHUCTEMaX CUMCIEHHUS C OCHOBAHUSAMH 2,
8, 16, BEIOJIHATH apu(PMETHIESCKHE OTICPALIMK HAJl HUMHU

YMeHue KoAupoBaTh U ACKOAHWPOBATH COOOIICHHS MO 3aJaHHBIM
2.3 MpaBujiaM; TMOHUMAHHUE OCHOBHBIX MPHUHIUIIOB KOIMUPOBAHHS
nH(MOpMaLIUY Pa3TUYHON IPUPOJIBI: TEKCTOBOM, TpadUIecKoid, ayaiuo

YMeHue 3amMchiBaTh JIOTMYECKHUE BBIPAXKEHUS C HCIOJIb30BaHUEM
JU3BIOHKIMY, KOHbIOHKIIMU U OTPULIAHUS, OIPEIENIATh UCTUHHOCTh
JIOTUYECKUX BBIPAKEHHUH, €CIM W3BECTHbI 3HAYEHUS HCTUHHOCTH
BXOJIAIIMX B HETO MEPEMEHHBIX, CTPOUTH TaOIUIbl UICTUHHOCTHU ISl
JIOTHYECKUX BBIPAXKEHUH; 3alMChIBaTh JIOTHUECKUE BBIPAKEHMS Ha
M3Y4aeMOM SI3bIKE€ IPOrPaMMHUPOBAHUS

2.4

YMeHue CoCTaBisATh, BBINOJHATH BPYYHYHO U Ha KOMIIBIOTEPE
HECJIOXKHBIE  aNTOPUTMBI  JUI1  YIPABJICHUS  MCIIOJIHUTEISIMU
(Uepenamka, YepTéXHUK M Apyrue); co3daBaTb U OTIAXHUBATh
HporpaMMbl Ha OJTHOM U3 SI3bIKOB mporpammuposanus (Python, C++,
[Tackanp, Java, C#, IllkonpHbII AnropuTMUYECKU SI3BIK),
peanu3yrone HECJIOXKHbIe alroOpUTMbl O0OpaOOTKH UYHCIIOBBIX
JAaHHBIX C UCIIOJIb30BAHUEM LIMKJIOB U BETBJIEHUI; yMEHUE pa30uBaTh
3ala4d Ha IOA3a/Ja4yy, WCIOJIb30BATh KOHCTAHTHI, TIEPEMEHHBIE U
BBIPQKEHUS  PA3JIMYHBIX  TUNOB  (YHUCJIOBBIX, JIOTUYECKHUX,
CHUMBOJIbHBIX);  QHAJIM3UPOBATh  NPEUIOKEHHBIH  AITOPUTM,
ONpEAEATh, KakKhe pe3yJbTaTbl BO3MOXHBI IPU  3aJaHHOM
MHO>KECTBE UCXOHBIX 3HAUECHUN

2.5

YMeHHe 3amucaTh Ha HW3y4aeMOM S3bIKE MPOrPaMMHPOBAHUS
AJITOPUTMBI IIPOBEPKU ACIUMOCTU OJHOTO LIEJIOr0 YUCiIa Ha IPYroe,
2.6 MIPOBEPKU HATYpPAIbHOI'O YUCIA HA MPOCTOTY, BbIAEICHUS UDDP U3
HaTypaJIbHOTO YHCJA, NMOUCK MaKCUMyMOB, MHUHHUMYMOB, CYMMBI
YHMCIIOBOU MTOCIIEOBATEIBHOCTH

Biianenne ymMeHHeM OpHEHTHPOBAThCA B HEPAPXUUECKON CTPYKTYpE

2.7 . . . o o
¢aitioBoit  cucrembl, pabotaTh ¢  (ailloBOW  CUCTEMOM




MEPCOHATHPHOTO KOMITBIOTEPA C HCIIOJIB30BAaHHEM TPaQHUECKOro
uHTepdeiica, a HMMEHHO: CO3/1aBaTh, KOMHUPOBATh, IEpEMEIIaTh,
MIEPEUMEHOBBIBATH, YAASATh H ApXUBHUPOBATH (DAIIIBI U KATAJIOTH

2.8

2.9

Bnanenue YMEHUSMU u HaBBIKAMU UCTIOJIb30BaHUS
MH()OPMAIIMOHHBIX 1 KOMMYHHUKAITMOHHBIX TEXHOJIOTHH JIJIS TIOMCKA,
XpaHeHHs, OOpabOTKU M Tepelayd ¥ aHaJIM3a Pa3iIMYHBIX BHIOB
uHpOopMaIU

YMmenue BIOUpaTh cioco0 MpeacTaBIeHUs JAaHHBIX B COOTBETCTBUU
C MOCTaBJICHHOM 3a7a4ei (TabJauIbl, CXeMBbI, TpaUKU, TUarpaMMBbl)
C HCIOJIb30BAHMEM COOTBETCTBYIOIIUX MPOTPAMMHBIX CPEICTB
00pabOTKU TaHHBIX

2.10

YMmenue QopmanuzoBatb U CTPYKTYypUpOBaTh HHGOpPMAIUIO,
WCIIONIb3YSl DJIEKTPOHHBIC TaONUIBI JUisi 0O0pabOTKH, aHalu3a |
BHU3YyaJHM3allMi YHUCIIOBBIX JIaHHBIX, B TOM YHCJI€ C BbLICICHUEM
IUana3oHa TaOJIUIBI U YHOPAIOYMBAHUEM (COPTHPOBKOI) €ro
AJIEMEHTOB; YMEHUE MPUMEHSTH B AIEKTPOHHBIX TabIUIaX (HOPMYIIbI
Ui pacy€TOB C  HCIOJB30BAHWEM BCTPOCHHBIX  (DYHKIIHUH,
a0COIOTHOM, OTHOCHUTEIBHOMH, CMEIIIaHHOM ajipecalvy;
WCIIOJIb30BAaTh  JJIGKTPOHHbIE  TaONMLBl  JUISI  YUCJIEHHOI'O
MOJIETTUPOBAaHUSl B MPOCTBHIX 3a/ladax M3 pPa3HbIX MPEIMETHBIX
oOnacrei

NNEPEYEHD 2JIEMEHTOB COAEPXKXAHMUS, ITPOBEPAEMBIX HA OI'D 110

NHPOPMATHUKE

Kox

IIpoBepsieMblii 3JIeMeHT COAePKAHUSA

udposas rpaMOTHOCTH

HHHPar###1.1

@aiinel 1 manku (katanoru). [IpuHIMIBI MOCTpoeHUs (alIoBBIX
cucteM. [Tonnoe nms ¢aiina (manku). [1yts k ¢aiiny (manke). Pabora
c ¢aiulaMu U KaTajoraMu CpeJCTBaMHU ONEpalMOHHOM CHUCTEMBI:
CO3/1aHHEe, KONMpOBaHHE, NEpEeMElIeHHe, IepPEeUMEHOBaHUE U
ynanenue (aiiiaoB u mamok (karanoroB). Tumsl ¢aitnoB. CoiicTBa
¢aiinos. @ainoBelii  mMeHemxkep. I[lowck ¢aiinoB cpencTBamu
OIIEpPALIMOHHOMN CHCTEMBI

1.2

O0wennHenne koMnboTepoB B ceThb. CeTh MHTEpHET. BebG-cTpanuia,
BeO-caiiT. CTpykTypa ampecoB BeO-pecypcoB. bpaysep. IlouckoBsie
cucrembl. Ilonck wuHbopManmuM MO KIIOYEBBIM CJIOBaM U 11O
n3o0paxenuto. JlocroBepHOCTh HHGMOPMALIUK, TOITYYEHHOH U3
WntepHera. IP-anpeca y3n0B. CeTeBoe XpaHEeHHE JaHHBIX

Teopernueckue 0OCHOBBI HH(OPMATHKH

2.1

JIMCKPETHOCTh JTaHHBIX. BO3MOKHOCTH ONHCAHWS HETPEPHIBHBIX
00BEKTOB U MPOLECCOB C MOMOIIBIO JUCKPETHBIX JaHHBIX.

CumBon. Andasut. MomHocTs andasButa. JIBouyHbIH andaBur.
KonnyectBO  BCEBO3MOXKHBIX ~ CIIOB  (KOZOBBIX — KOMOWHAIIMA)
(bukcupoBaHHOW IIWHBI B ABOWMYHOM anidasute. [IpeoOpazoBanue
moboro andaButa K ABOMYHOMY. KOIMYECTBO pa3lUYHBIX CJIOB
(buKCUpOBaHHOMN JJIMHBI B al(aBUTe ONpeIeIEHHON MOLTHOCTH.
KoaupoBanue cuMBOJIOB OJHOrO andaBuUTa C MOMOUIbIO KOJOBBIX
cioB B gapyroMm andaBuTe, KOJOBas TaOJHIA, JACKOAUPOBAHHE.




KoaupoBanue TekctoB. PaBHOMepHBIT koA. HepaBHOMEpHBINH KOII.
Komupoka ASCIIl. BocbmubutHeie koaupoBku. Ilonsitne o
KOJIMPOBKAX UNICODE. JlexoaupoBaHue COOOIIIEeHU I C
WCIOJIb30BAHUEM  PaBHOMEPHOTO ¥ HEPaBHOMEPHOTO  KOja.
NudopmannonHblii 00bEM TEKCTa

2.2

Nudopmannonnbiii 00bEM MaHHBIX. BUT — MUHUMAaIbHAs €IUHUIIA
KOJIMYeCTBa MH(POPMAIUHN — IBOUYHBIN pa3psl. EMuHUIBI n3MepeHus
nH(pOpMaMOHHOTO 00bEMA JaHHBIX. bUT, OaliT, KIII0OAT, MerabaT,
rurabaifT. CKOpPOCTh Tepenayd MJaHHBIX. EIWHHUIBI CKOPOCTH
nepeaadn JaHHbIX

2.3

KomupoBanue npera. IlBetoBrie monmenu. Moaenr RGB. I'myOuna
koaupoBanus. [Tanmrpa.

PactpoBoe u BekTOpHOE mpeacTaBicHUE H300pakeHui. [Iukcensb.
Onenka wuH(OPMAIIMOHHOTO 00BEMa TpadUUecKUX JaHHBIX JUIS
pacTpoBOro U300paKEHUS

2.4

2.5

Konuposanue 3Byka. PaspsnHocTs M yacroTa 3anucu. KonnuectBo
KAHAJIOB 3aIIMCH.

Onenka KOJINYECTBEHHBIX [1apaMeTpoB, CBSA3aHHBIX c
MIPE/ICTaBICHUEM U XpaHEHUEM 3BYKOBBIX (hailioB

Heno3unmonHble W MO3UIIMOHHBIE CUCTEMBI CUMCIEHUS. AJQaBuT.
OcHoBanme. Pa3Bépuyras ¢opma 3ammcu yucna. IlepeBon B
JECSTUYHYIO CHCTEMY 4HCEeJ, 3alHCaHHbIX B JPYrUX CHUCTEMax
CUHCIICHUS.

PumMckas cucreMa cuuciaeHus

2.6

JlBonyHas cuctema cuuciieHus. [lepeBos enbIx yucen B npezenax ot
0 mo 1024 B nBOMUHYIO cUCTEMY cuuciieHus. BoceMepuuHas cucrema
cuucnenus. [lepeBoa urcen U3 BOCbMEPUYHON CUCTEMBI B IBOMUHYIO
U JIECATUYHYIO cucTeMbl U oOpaTHo. lllecTtHanuaTepuyHnas cuctema
cuncnenus. [lepeBox uyMcen M3 MIECTHAALATEPUYHOM CHUCTEMBI B
JBOMYHYIO, BOCBMEPUUHYIO MU JECSITHUUHYIO CHCTEMbl U OOpaTHO.
Apudmernueckue onepanuy B JBOUYHON CUCTEME CUUCIIEHUS

2.7

Jlornuyeckue BbICKa3bIBaHMs. JIornuyeckue 3Ha4Y€HUs BBICKA3bIBAHUM.
DneMeHTapHbIE U COCTaBHbIE BHICKA3bIBAHUS. JIorHueckue onepamnmu:
«1» (KOHBIOHKIIMS, JOTMYECKOE YMHOXKEHUE), «UIIN» (IU3BIOHKLNA,
JIOTHYECKOE CIIOKEHHE), «HE» (JIoruueckoe orpunanue). Ilpuopurer
jJoruyeckux omnepauuil. OnpenencHue HCTUHHOCTU COCTaBHOIO
BBICKA3bIBAHUs, €CJIM U3BECTHBI 3HAYECHHUS] UCTUHHOCTH BXOJSIINX B
HEro DJIEMEHTApPHBIX BBICKA3bIBaHMUN. Jlornueckue BBIPAKEHHUS.
[IpaBuna 3amucu jormyeckux BbIpaxeHuil. [loctpoeHue Ttabnun
HMCTUHHOCTH JIOTUYECKUX BBIPAXKECHUN

2.8

2.9

2.10

Jlornueckre dJIEMEHTBl. 3HAKOMCTBO C JIOTHYECKUMH OCHOBaMHU
KOMIIbIOTEpa

HenpepeiBHble U AucKpeTHble Mozaenu. MmuTanuoHHble MOAENH.
Urposeie monenu. OneHka afeKBaTHOCTH MOJEIH MOJEIUPYEMOMY
O00BEKTY U LENSIM MOAECTUPOBAHUS

Tabnuunsie Mosenu. Tabiuna kak npeacTaBieHNue OTHOIIEHU. ba3bl
naHHbIX. OTOOp B TaOnHIE CTPOK, YAOBIECTBOPSIOIMIMX 3aJaHHOMY
YCIIOBUIO

211

I'pagp. Bepmmna, pebpo, nyte. OpHEHTUPOBaHHBIE U
HeopueHTUpoBaHHbIe Tpadbl. [[nuna (Bec) pedbpa. Becosas marpuia
rpada. JlnnHa mytu Mexay BepurnHaMu rpada. [Touck ontumaabHOTO




nytH B rpade. HavanpHas BepiunHa (MICTOYHUK) M KOHEYHAs! BEPIIUHA
(cTOK) B OpMEHTHPOBaHHOM Tpade. Brruncnenue koimyecTa myrei B
HaIpPaBJICHHOM aIlMKINYeCKOM rpade

2.12

HepeBo. Kopenn, BepmmHa (y3en), Jmct, pedpo (myra) aepesa.
Bricotra nepesa. IlommepeBo. IIpumepbl MCHONB30BaHUS JI€PEBBEB.
[lepeGop BapraHTOB ¢ IOMOIIBIO JIepeBa

AJTOpPUTMBI U IPOTPAMMUPOBAHHE

3.1

3.2

CgoiictBa anroputMa. CriocoObl 3amucH alropuTMa (CIIOBECHBIN, B
BHJI€ OJIOK-CXEMBI, IPOrpaMma).

CocraBrneHue ajaropuTMOB U MPOrpPaMM C  HCIOJIb30BAHHEM
BETBJICHHM, IIMKJIOB UM  BCIIOMOTaTEJIbHBIX QJITOPUTMOB  JJIf
ynpasienuss ucnonaureneMm (Po6or, Yepenamka, YepTE&xHUK H
npyrue). BeinoaHeHne aaropuTMoB BPYYHYIO M HA KOMITBIOTEPE

SI3pik  mporpammupoBanusi (Python, C++, Ilackams, Java, CH#,
[xonbHBIA AITOPUTMUYECKUI SI3BIK).

Cucrema mpoOrpaMMHUpPOBAaHUS: PEAAKTOP TEKCTa  IPOrPaMM,
TPAHCIIATOP, OTIAT4HK.

[Mepemennas: Ttum, uMs, 3HaveHHe. Llenble, BEIICCTBEHHBIC WU
CHMBOJIbHBIE TIEPEMEHHBIE.

Omneparop npucBanBaHus. ApupMeTHIECKUE BBIPAKEHUSI U TOPSIOK
ux BbraucieHus. Onepanyu ¢ LEeNbIMA YUCIAMU: IIEJIOYUCICHHOS
JeJIeHnue, OCTaToK oT neneHus. Berinenus. CocTaBHBIE YCIOBHS
(3amuch  JIOTMYECKMX  BBIPAKEHHH  HA  HM3Y4aeMOM  SI3BIKE
nporpamMmmupoBanus). Haxoxxaenne MuUHIMyMa

Y MaKCHMYyMa U3 IBYX, TPEX U 4eThIpEX unce. PerieHre KBagpaTHOro
ypaBHEHUsI, UMEIOIIETO BEIIECTBEHHBbIC KOpPHH. LIMKI Cc ycioBueMm.
Anroputm EBKimpa s HaXOXICHHS HauWOOJBIIETO OOIIEro
JETUTeNss  JBYX HATypalbHBIX uuceld. Pa30OueHue  3amucu
HATypaJIbHOTO 4YHCJa B IO3UIIMOHHOW CHCTEME C OCHOBAHHUEM,
MeHbIIMM uiau paBHeIM 10, Ha oraensHbie 1Hdpsl. Lukm c
MEPEMEHHON. AJITOPUTMBI TPOBEPKH JIEIIUMOCTH OJHOTO IIEJIOT0
YHCIIa Ha IPYTroe, IPOBEPKH HATYpaJbHOTO YKCIa Ha MPOCTOTY

3.3

3.4

3.5

OOpaboTka CHUMBONBHBIX JaHHBIX. CHMBOJBHBIE (CTPOKOBEIE)
niepemenHble. [locumBonbHaAs 00padoTka cTpok. [logacuér vacToThl
MOSIBJICHUSI CUMBOJIA B CTpOKe. BCcTpoeHHBIe PyHKIMH A1 00pabOTKH
CTPOK

OmnpeneneHne BO3MOXHBIX PE3yJIbTaTOB Pa0OTHl AJTOPUTMa TIPH
JTAHHOM MHO>XE€CTBE BXOJHBIX JTaHHBIX, OMpPEIEICHHE BO3MOMKHBIX
BXOJIHBIX JAHHBIX, TPUBOSIINX K JAHHOMY PE3YIbTaTy

TaOnuunble BenmuuuHbl  (MaccuBbl). OJHOMEpHBIE  MAacCCHBBI.
CocraBieHne M OTIaAKa MPOrpPaMM, pEANMU3YIOIIUX THUIIOBBIE
ITOPUTMBI 00PAaOOTKU OTHOMEPHBIX YHCIOBBIX MACCHBOB, HA OHOM
u3 s3bIKOB mporpammupoBanus (Python, C++, Ilackans, Java, C#,
IkonpHBI  ANTOpUTMHYECKUN SI3BIK): 3aloJIHEHHE YHCIOBOIO
MaccHBa CIy4ailHBIMH YMCJIAaMH, B COOTBETCTBUH C (popMynol wuiu
nyTéM BBOJA YHUCEN, HAXO0XJIEHHE CYMMBbI 3JEMEHTOB MaccHBa,
JUHENHBIA TIOMCK 3aJaHHOIO 3HAY€HUs B MAaCCUBE, IOJACYET
JJIEMEHTOB MacCHBa, YJOBJETBOPSIOUIMX 3aJJaHHOMY YCJIOBHIO,
HaX0XXJCHHNEe MUHHMAJIbHOTO (MaKCHMAJIBHOTO) 3JIEMEHTAa MacCHBA.
CoptupoBka MaccuBa. OOpaboTKa IMOTOKa JAHHBIX: BBIUYHUCIECHUE
KOJINYECTBA, CYMMBI, CPETHEr0 apu(pMETUIECKOT0, MUHUMAJIbHOTO U




3.6

4.1

MAaKCUMaJbHOTO  3HAYEHUsA  DJIEMEHTOB  IIOCIIE0BATEIbLHOCTH,
YIOBJIETBOPSIIOIIUX 33JaHHOMY YCJIIOBHIO

VYupasnenue. Curnan. OOpatHast cBsi3b. [lomydeHue CHTHANIOB OT
uM(pOBBIX JAaTUYUKOB (HAlpUMep, KacaHWs, pPACCTOSIHUS, CBETa,
3Byka). [IpuMepsl HCIONB30BaHUS MPUHIUIA OOPATHON CBSI3U B
CUCTEMax YIpPaBJIEHUS TEXHUYECKHMH YCTPOWCTBAMHU C IIOMOIIbIO
JATYMKOB, B TOM YUCIIE B POOOTOTEXHUKE

WNudopmanroHHble TEXHOIOTUH

TekcToBBIE NOKYMEHTBI M HMX CTPYKTYPHBIE 3JIEMEHTHI (CTpaHHIIA,
a03ar1, CTpoKa, CJI0BO, CHMBOJI).

TexcToBBIN MPOIIECCOp — UHCTPYMEHT CO3JaHUs, PEAAKTHPOBAHUS U
(dbopMaTupoBaHus TEKCTOB. [TpaBuiia Habopa TEKCTa.
PenaktupoBanue Ttekcra. CBoiictBa cumBosioB. Ilpudt. Tumns
mpudToB (pyOseHbIe, ¢ 3acedyKaMu, MOHOIUPUHHEIE). [TomyxupHOe
1 KypcuBHOE HauepTanue. CBOHCTBa a03alieB: TpaHUIIBI, a03aIlHBIH
OTCTYII, UHTEPBaJ, BeIpaBHUBaHUE. [lapameTpsl cTpanuibl. CtuneBoe
dopmatupoBanue. CTpyKTypupoBaHHe HH()OPMAIMH C ITOMOIIBIO
CHUCKOB U Tabmu1. MHOroypoBHeBbIe criuckd. J[oO6aBiieHue Tadnuil B
TEKCTOBBIC JIOKYMEHTHI. BcTaBka w300pa)keHHHd B TEKCTOBBIC
nokyMmeHTel. OOTekaHue wu300pakeHUH TeKcToM. BiitoueHue B
TEKCTOBBIA JTIOKYMEHT auarpamm, QGopmys, HyMepaluu CTpPaHUII,
KOJIOHTUTYJIOB, CCBUIOK M JIPYT'HX 3JIEMEHTOB

4.2

PactpoBbie pucynku. Mcnonb3oBanue rpapuueckux NpuMUTHBOB.
Onepanuu peaakTHpoBaHUS TpaduyecKux OOBEKTOB, B TOM YHUCIE
udpoBeIX ¢ororpaduii: U3MEHEHHE pa3Mepa, oOpe3ka, MOBOPOT,
oTpakeHue, pabota ¢ obmacTsiMu (BbIE/ICHNE, KOTMPOBAaHUE, 3alTUBKA
LIBETOM), KOPPEKLUs 1IBETa, SPKOCTH U KOHTPACTHOCTH. BekTopHas
rpaduka. Co3aHre BEKTOPHBIX pUCYHKOB BCTPOEHHBIMU CPEJICTBAMHU
TEKCTOBOT'O TMPOIECCOpa WU JAPYTUX TMporpamm (TPUIIOKESHHI).
JloGaBieHre BEKTOPHBIX PUCYHKOB B TOKYMEHTHI

4.3

4.4

[ToarotoBka MynbTUMeNUUHBIX npe3zeHTanuii. Crnaiin. JloGaBienue
Ha claij TekcTa u n300paxenuil. PaboTta ¢ HECKOIBKUMU ClTaiiIaMH.
JloGaBieHne Ha CHaiil ayAHMOBHU3YyalbHBIX JaHHBIX. AHUMAIUS.
['unepccebliku

Tunbl 1aHHBIX B STYEHKAX AIEKTPOHHOU TaOuilbl. PenakTupoBanue u
¢dbopmatupoBanue Tabmuil. BcerpoenHble GYHKIMM [UIsI  TIOMCKA
MaKCUMyMa, MUHHUMYMa, CYMMBI U CpPEIHEro apupMeTHYecKoro.
CopTupoBKa [JaHHBIX B BbIIEICHHOM Juamna3oHe. Iloctpoenue
auarpaMMm  (TUCTOrpaMMa, KpyroBas  JaMarpamMma, TOYEUYHas
nuarpamma). Beibop tuma muarpammbl. [IpeoOpasoBanue dopmyin
npu KomupoBaHUU. OTHOCHUTENbHAs, aOCOMIOTHAS W CMEIIaHHAS
azpecauus

4.5

Y cOBHBIE BEIYUCTIEHUS B AJIEKTPOHHBIX Ta0muiax. CyMMUpOBaHUE U
MOACYET 3HAYEHUH, OTBEUAIOIINUX 3aJaHHOMY ycioBuio. OOpaboTka
O0OoJpIIUX HAOOPOB JaHHBIX. YUCIEHHOE MOJEIHPOBAHUE B
AJICKTPOHHBIX TaOIUIIAX




YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOT'O
MMPOLECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYHEHUKA

* ndopmaruka: 7-i kitacc: 6a30BbIN YPOBEHB: yUeOHUK; 5-¢ u3nanue, nepepadoranHoe bocona
JLJI, bocoBa A.JO. AkxkuuonepHoe obmectBo  «M3narensctBo  «lIpocBemenue»
» Uudopmaruka: 8- kitacc: 6a30BbIi ypOBEHb: YUCOHHK; S-¢ n3aanue, nepepadborannoe bocosa
JLJI., bBocoBa A.}O. Axumonepnoe obmectBo «M3marensctBo  «lIpocBemenue»
* Undopmatuka: 9-i kitacc: 6a30BbIi ypOBEHb: YUCOHHK; S-¢ n3aanue, nepepadborannoe bocosa
JLJL., bocoBa A.1O. Akimonepnoe obuiectBo «M3aarensctBo «lIpocBenienner»

METOANYECKHUE MATEPUAJIBI IJISA YYUTEJIA

HNudopmaruka. 7-9 kmaccel. Meroauueckoe nocobue / JI. JI. bocosa, A. FO. Bocosa, A. B.
Amnaronbes, H. A. AxBuiisHoB. — 3-¢ u3a., nepepad. — M. : BUHOM. JlaGoparopust 3HaHui,
2019. — 512 c. : mi. ISBN 978-5-9963-5014-8

Nudopmartuka. 7-9 kinaccel. CoopHuk 3ana4d u ynpaxkuenuii / JI. JI. bocora, A. 0. bocosa, H.
A. AxBunsiHOB. — M. : BUHOM. Jlabopatopust 3nanuii, 2018. — 224 c. : min. ISBN 978-5-9963-
3944-0

NUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU HHTEPHET
CIAM I'MA : Pemry BIIP:
https://inf7-vpr.sdamgia.ru/
https://inf8-vpr.sdamgia.ru/

Cnam I'MA: Pemry OI'D:
https://inf-oge.sdamgia.ru/

OTkphITHIN OaHK 3amanuit OI'D
https://oge.fipi.ru/bank/index.php?proj=74676951F093A0754D74F2D6E7955F06
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