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Pabouas mporpamma no yue6Homy npeamery «Mudopmaruka» (6a30BbIil ypOBEHB)
(nmpenmeTtHas obnacTh «MaremaTuka W UHGOpPMaTHKa») (1agee COOTBETCTBEHHO —
nporpaMMa 1o uHpopMmatuke, WHGOPMATHKA) BKIIOYACT MOSCHUTEIBHYIO 3aIllHCKY,
colepkaHue OOy4yeHUs, IUIaHUPyeMble pe3yJIbTaTbl OCBOCHMSI MPOTpaMMBbl IO
uH(popMaTuKe, TEMAaTU4ECKOE IIJJAHUPOBAHME, IIepeyYeHb (konudukarop)
pacipeseNieHHbIX MO0 KjaccaM IpOBEepSIeMbIX TPEOOBAHHM K pe3yJibTaTaM OCBOCHUS
OCHOBHOI1 00pa3oBaTeIbHON MPOrpaMMBbl OCHOBHOTO 00IIIET0 00pa30BaHMsI U JIEMEHTOB
cojiepkaHusl 1Mo uHpoOpMaTUKe, NepedeHb (Koaudukarop) MpoBepseMbIX TpeOOBaHUIMA
K pe3yJIibTaTaM OCBOEHHSI OCHOBHOW 00pa30oBaTeNbHON MPOTrpaMMbl OCHOBHOTO OOIIEro
0o0pa3oBaHUs ¥ DJIEMEHTOB COJIEPKAHUS IO UH(POPMATHKE.

HHOACHUTEJIBHAS 3AIIMCKA

[IporpamMa no uH(pOpMaTUKE Ha YPOBHE OCHOBHOI'O 0OIIEro o0pa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHMWA K pe3yJibTaTaM OCBOECHHS OCHOBHOM
oOpa3oBaTenbHOM MPOTpaMMbl OCHOBHOT'O OOIIEro 0Opa3oBaHMS, IPEICTABICHHBIX B
OI'OC 00O, a Takxke penepaibHON paboyeil MporpaMMbl BOCITUTAHUS.

[Iporpamma no mHpoOpMaTUKe NaeT MpEACTaBICHHE O LENsIX, oOuieil cTpareruu
oOy4eHMsl, BOCHUTAHUS U Pa3BUTUS OOYy4YaIOIIMXCA CPEICTBAMH HH(GOPMATHKU Ha
0a30BOM  ypOBHE, YCTaHaBIMBAeT o00s3aTeIbHOE MPEAMETHOE  COAEpIKaHHE,
MPEeAYCMaTPUBAET €0 CTPYKTYPUPOBAHUE MO pa3jeiaM U TEMaM.

[Iporpamma 1o uHGpOpMATHKE ONpEAENseT KOJIMYECTBEHHBbIE U KaueCTBEHHBIE
XapaKTePUCTHKU y4eOHOro MaTepuala i KaKI0ro roja W3y4YeHHs, B TOM YHCIIe s
COJIEPKATEILHOIO HATIOJHEHHS Pa3HOTr0 BUJA KOHTPOJIA (IPOMEXKYTOUHOM aTTecTaluu
00y4aroluXxcs, BCEPOCCUUCKUX MPOBEPOUYHBIX PAOOT, TOCYAapCTBEHHOW HWTOTOBOM
aTTECTAIlUHN ).

[IporpamMma 1o wHQOpPMATHKE SBISIETCS OCHOBOW JUIS COCTABJICHUS aBTOPCKHUX
y4eOHBIX MPOTrpaMM, TEMAaTUYECKOTO MIIAHUPOBAHUS Kypca yUUTEIEM.

[enstmu n3yuyeHUs: MHPOPMATUKU HA YPOBHE OCHOBHOTO 00IEro oOpa3oBaHMs
SBIISTIOTCSI:

(GbopMUPOBaHHE OCHOB MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Ppa3BUTHS HAyKd WH(GOPMATUKH, JOCTIKEHUSM HAyYHO-TEXHUYECKOTO
nporpecca M OOLIECTBEHHOM MpPAaKTHUKU, 3a CYET Pa3BUTHS MPEICTaBICHUN
00 mHpOpMaAIMU KaK O BaXHEHIIEM CTPATETHMYECKOM pecypce pa3BUTHS JUYHOCTH,
rocysiapcrBa, oOIIecTBa, [OHUMAaHUS PO  UH(GOPMALMOHHBIX  MPOILECCOB,
MH(OPMAIIMOHHBIX PECYPCOB M MH()OPMALIMOHHBIX TEXHOJIOTUH B yCIOBHIX U(POBOI
TpaHchopMaIii MHOTUX c(ep KU3HU COBPEMEHHOT0 00IIIEeCTBa;

o0OecrieueHUe  YCJIOBUM, CIIOCOOCTBYIOIIMX  PAa3BUTHUIO  AJTOPUTMHUYECKOTO
MBILIUICHUSI KaK HEOOXOJUMOTO YCIOBUS MNPO(PECCHOHATBHON JEATEIbHOCTH B
COBPEMEHHOM  HMH(OPMALIMOHHOM  OOIECTBE, MPEAINOJArallero CrnocoOHOCTh
oOyuarolerocsi pa3ouBarh CJI0KHBIE 33]]a4l Ha Oosiee MPOCThIE MO13aa41, CPABHUBATD
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HOBBIC 33/1a4d C 3aJladyaMH, PEIICHHBIMH paHee, OMPENeNITh Iark JJs JOCTHXKEHUS
pe3yibTaTa U TaK Jaliee;

dopMupoBaHWEe U  pa3BUTHE KOMIIETCHIIMM  OOydJarommxcs B 00JacTu
WCITONTB30BaHUS HMH(GOPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH, B TOM YHCIIC
3HaHWH, YMEHWH U HaBBIKOB paboThl ¢ wuHPOPMAIMEH, MTPOrpaMMUPOBAHUSA,
KOMMYHHUKAIITMM B COBPEMCHHBIX IH(PPOBBIX cpelaX B YCIOBHIX oOOecIeueHus
nH(pOpPMAITMOHHOM 0€30MTaCHOCTH JIMYHOCTH 00YyYarOIIerocs;

BOCIIUTAHUE OTBETCTBEHHOTO M M30MPATENbHOIO OTHOUIEHUS K HH(pOpMALUU C
Y4E€TOM TPABOBBIX M OSTHYECKHX AacleKTOB €€ pacHpOCTPaHEHUs, CTPEMIICHHUS K
OPOJOJDKEHUI0O  o0pa3oBaHus B 0o0JacTh  HMH(POPMALMOHHBIX  TEXHOJOTHH U
CO3HUIaTEIbHOMN AEATETbHOCTH C TPUMEHEHUEM CPECTB NH(POPMAILIMOHHBIX TEXHOIOTHIA.

NudopmaTrka B OCHOBHOM 0011IeM 00pa30BaHUN OTPAKALT:

CYITHOCTh HHPOPMATHKH KaK HAyYHOW JUCIUIIINHBI, U3yYaroliel 3aKOHOMEPHOCTH
MPOTEKAaHUsT W BO3MOXHOCTH aBTOMAaTH3alMi HWHGOPMAIMOHHBIX  IPOIIECCOB B
pa3IMYHBIX CUCTEMAX;

OCHOBHBIE 001aCTH TPUMEHEHUSI HHPOPMATUKH, TIPEXK]IC BCETO MHPOPMAITUOHHBIE
TEXHOJIOTHH, YIPABIECHUE U COITUAIBLHYIO chepy;

MEXKIUCIUIUIMHAPHBIA ~ XapakTep  UHPOPMATUKKM ¥ UHOOPMAIIMOHHON
JESITETHHOCTH.

N3yyenne nHPOPMATUKH OKa3bIBAET CYIIECTBEHHOE BIHUSHHE HA (DOPMHpOBAHHE
MHUPOBO33pEHUsI O00YyYaloIIerocsi, €ro >KU3HEHHYIO IO3UIMI0, 3aKJIaJbIBA€T OCHOBBI
MOHUMAaHUS TPHUHIMIOB (PYHKIIMOHHPOBAHUS W WCIOJIB30BaHUS HH(POPMAIMOHHBIX
TEXHOJIOTUM KaK HEOOXOJIMMOIr0 WHCTPYMEHTA MPAKTUYECKHU OO0 NesATeTbHOCTH U
OJTHOTO W3 HamOoJliee 3HAYUMBIX TEXHOJOTMUYECKUX JOCTH)KCHHH COBPEMEHHOMN
[UBUIM3AIMU. MHOTHME TPEIMETHhIE 3HAHHWS M CIOCOOBI JEATEIHbHOCTH, OCBOCHHBIC
OOyYaroIMMUCS TPU U3YYCHUH HH(POPMATUKH, HAXOIAT NMPUMECHEHHE KaK B paMKax
0o0pa3oBaTeNbHOTO MpOoIecca MpPU HM3YYCHHH JPYTUX MPEAMETHBIX 001acTei, Tak
Y B UHBIX KU3HCHHBIX CUTYAIUSIX, CTAHOBATCS 3HAYUMBIMH JUTsI POPMUPOBAHUS KAaUECTB
JUYHOCTH, TO €CTh OPUEHTUPOBAHBI Ha (POPMUPOBAHHE METAMPEIMETHBIX H
JUYHOCTHBIX PE3yJIbTATOB OOYUEHHUS.

OcHoBHBIE 3amaun ydeOHOro mnpeamera «MHbopmaruka» — chopMuUpOBaThH y
o0yyJaromuxcs:

MMOHUMaHWE TIPUHITUTIOB YCTPOUCTBA M (YHKIIMOHUPOBAHUS OOBEKTOB ITU(PPOBOTO
OKPY>KEHHUS, MPEICTaBICHUsI 00 HCTOPUM W TEHACHIMSIX pPa3BUTHUS HHPOPMATHUKH
nepuoa uudpoBoil TpaHcHopMauu COBPEMEHHOTO OOIIECTBA;

3HAHUS, YMEHUS M HaBBIKM TPAMOTHOM TIOCTAHOBKHM 3a/ia4d, BO3HHUKAIOIIUX B
MPAKTUYECKON JEATENbHOCTH, /IS HMX PEIIeHUs C TOMOIIbI0 WH(GOPMAIMOHHBIX
TEXHOJIOTUM, YMEHUS U HABBIKU (DOPMANTM30BAHHOTO OMMCAHUS TTOCTABJICHHBIX 337124,

0a3zoBble 3HaHUS 00 WHGPOPMALMOHHOM MOJIETUPOBAHUM, B TOM YHCIIE
0 MaTeMaTH4YE€CKOM MOJICITMPOBAHUN;



3HAaHUE OCHOBHBIX aTOPUTMUYECKUX CTPYKTYP U YMEHUE MPUMEHSTh 3TH 3HAHUS
JUTSI TOCTPOCHHUSI AJITOPUTMOB PEIICHUS 33724 110 X MAaTEMAaTUYECKUM MOJIEIISIM;

YMEHUS U HABBIKK COCTABJICHHS MTPOCTHIX MPOTPAMM I10 MMOCTPOCHHOMY alITOPUTMY
Ha OJIHOM M3 SI3BIKOB MPOTPAMMHPOBAHHUS BBICOKOT'O YPOBHS;

YMEHUS U HaBBIKH 3PPEKTUBHOTO MCTOIB30BAHMUS OCHOBHBIX THITIOB MPHUKIIATHBIX
nmporpamMMm (MPUIIOKEHUN) oOImero Ha3zHaueHUS W HUHGOPMAIMOHHBIX CHCTEM JJIS
pEeIIeHUsI ¢ WX TOMOIIBI0 TPAKTUYCCKUX 3a/]ad, BIajgeHue O0a30BBIMH HOpPMaMU
WH()OPMAIMOHHOM STUKH U MpaBa, OCHOBaAaMHU MH(GOPMAIIMOHHON O€30MacHOCTH;

yMEHHUE TPaMOTHO HHTEPIIPETUPOBATH PE3YIbTAThI PEIICHUS TPAKTUYECKUX 33724 C
MOMOIIbI0 HMH(OPMAIMOHHBIX TEXHOJIOTHM, MPUMEHSTh IOJIyYEHHBIE PE3yJbTaThl B
ITPAKTUYECKOU IEATEIIBHOCTH.

IHemn w 3amaum w3ydeHUs WHHOPMATHKH HA YpPOBHE OCHOBHOTO OOIIETO
o0pa3oBaHMs OMPEACISAIOT CTPYKTYpYy OCHOBHOTO COJEp)KaHUS YYEOHOTO MpeaMeTa
B BHJIC CICAYIOMINX YETHIPEX TEMATUUECKUX Pa3IICIIOB:

1 dpoBasi rpPaMOTHOCTB;

TEOPETUUECKUE OCHOBHI MH(DOPMATUKH;

ITOPUTMBI U TPOTPAMMHUPOBAHHE;

uH(}OpMaIMOHHBIE TEXHOJIOTHU.

OO6m1ee 9ncio 4acoB, PEKOMEHIOBAHHBIX IS U3y4YeHUsT nH(POpMaTUKU Ha 6a30BOM
ypoBHe, — 102 4gaca: B 7 knacce — 34 yaca (1 gac B Henenw), B 8 kiacce — 34 gaca
(1 gac B Henento), B 9 knacce — 34 yaca (1 yac B HezelIO).



COILEPKXAHUE OBYYEHUA

7 KUIIACC

Mudposasi rpaMOTHOCTH
Komnvromep — ynugepcanvroe ycmpoucmeo oopabomku OaHHbIX.

KommbioTep — yHHBEpcallbHOE BBIYMCIUTEIBLHOE YCTPOMCTBO, padoTaroliee mo
nporpaMme. TUmbl  KOMIBIOTEPOB: IEPCOHAIBHBIE  KOMIIBIOTEPBI, BCTPOCHHBIE
KOMITBIOTEPBI, CYIIEPKOMITbIOTEPBL. MOOUIIBHBIE YCTPOWCTBA.

OcHOBHBIE KOMIIOHEHTHI KOMIIbIOTEPA U UX Ha3HadeHue. [Iponeccop. OnepatuBHas
U JOJITOBPEMEHHAs MaMsTh. Y CTPOICTBA BBOAA U BbIBOJIA. CEHCOPHBIA BBOJ, AATYUKU
MOOMJIBHBIX YCTPOUCTB, CPEACTBA OMOMETPUUYECKON ayTeHTU(PHUKALIUU.

Hcropus pa3BUTHS KOMIIBIOTEPOB M IpOrpaMMHOro oodecrnedenus. llokoseHus
KOMIIbIOTEPOB. COBpEMEHHBIE TEHACHIIMH Pa3BUTHS KOMIBIOTEPOB. CyNEPKOMITBIOTEPBI.

[TapajuienbHbIE BEIUNACIICHHUS.

ITepconanbHbiii KOMIIbIOTEp. [Ipolieccop u ero xapakTepUCTHKHU (TAaKTOBAs YaCTOTA,
paspsaHocTh). OnepaTuBHasg namsTh. JloaroBpeMeHHasl mamsTh. Y CTpONCTBa BBOJAA U
BbIBOAa. O0BEM XpaHUMBIX JaHHBIX (ONEpaTHBHAs MaMATh KOMIIBIOTEPA, KECTKUU U
TBEPJOTENIbHBIA JUCK, MOCTOSHHAs MaMiATh cMapT(oHA) M CKOPOCTh JOCTyHa IS
Pa3JIMYHBIX BUJIOB HOCUTEIIECH.

TexHuka 0€30MacHOCTH U MpaBuiia padoThl HA KOMITBIOTEPE.

IIpoecpammul u Oannvle.

[IporpammHoe  oOecreueHue  KommbioTepa.  IlpuknanHoe — mporpamMmHoe
oOecrnieuenue. CucreMHoe nporpaMMHoe obecrnedeHrne. CUCTEMBI MPOrpaMMHUPOBAHUS.
[IpaBoBasi oxpaHa mporpaMMm W JaHHBIX. becruiatHble U YCJIOBHO-OECIIJIaTHBIE
nporpaMmMbl. CBOOOIHOE POrpaMMHOE 0OecIIeUeHHE.

@aiinbl 1 nmanku (karajgoru). [IpuHuune nocrpoenus Qaitnosbix cucteM. [lonHoe
ums ¢aitna (manku). [lyte x ¢aitny (manke). Pabora ¢ daitnamu u katamoramu
CPEACTBAaMM OINEPALMOHHOM CHCTEMBI: CO3JaHUE, KONMPOBAHHUE, IIEPEMEIICHHE,
nepeuMeHOBaHre U ynaneHnue (aiiyoB u mamnok (karaigoron). Tumsbl ¢aiinos. CBoicTBa
¢aiinoB. XapakTepHble pa3Mmepbl (GaWJIOB pPA3IMYHBIX THUIIOB (CTpaHUIA TEKCTa,
AJNIEKTPOHHAsT KHHra, Qororpadus, 3amuch MNECHW, BUICOKIUI, MOJIHOMETPaKHBIN
¢unpM). ApxuBauus JaHHbIX. Mcnosib3oBaHue MNporpaMM-apxXxuBaTOpoB. PDailnoBbIi
MeHexep. [louck QaitsioB cpeacTBamMu onepalioOHHON CHCTEMBI.

KoMmmbroTepHble BUPYCBHI M JPYTHME€ BpPEIOHOCHBIE HporpaMmsbl. IIporpaMmsl s
3aIIUATHI OT BUPYCOB.

Komnvromepnoie cemu.

OO0benuHenre KoMmnbloTepoB B ceTh. CeTh MuTepHeT. Beb-cTpanuna, BeO-cailT.
Crpykrypa aapecoB BeO-pecypcoB. bpaysep. IlouckoBbie cuctemsl. [lorck nndopmaiimm
0 KJIFOUEBBIM CIIOBaM U 10 n300pakeHuto. JloctoBepHOCTs MHPOpMAITUH, TTOTYyICHHOM
u3 HrepHera.

CoBpeMeHHbIE CEpBUCHI MHTEPHET-KOMMYHHUKAITUH.



CereBoii dTHKET, 0a30BbIe HOPMBI MH(OPMAITMOHHON 3TUKHU U MpaBa mpu padoTe
B Unrtepuere. Ctparerun 6e3omacHoro noseaeHus: B Unrepuere.

Teoperuyeckne 0CHOBbI HHPOPMATUKHU
Hughopmayus u unghpopmayuonnvie npoyeccoi.

Nudopmanus — 0JHO U3 OCHOBHBIX TOHSATUH COBPEMEHHON HAYKH.

Nudopmanus Kak CBeIEHUs, MpeIHAa3HAUCHHbIC IJIsI BOCHPUSATUS YEIIOBEKOM, U
uH(poOpMaligd Kak JaHHbIE, KOTOphIE MOTYT ObITh 00paOOTaHBI aBTOMATH3UPOBAHHOM
CUCTEMOM.

JIuCKpeTHOCTh JaHHBIX. BO3MOXXHOCTb ONHMCAHMS HENPEPBIBHBIX OOBEKTOB U
ITPOLIECCOB € MMOMOUIIBIO TUCKPETHBIX TAHHBIX.

NupopmaniioHHbsle MpoLecchl — MPOLECChl, CBSI3aHHBIE C  XpaHEHHEM,
npeoOpa3oBaHUEM U Mepefadel JaHHbIX.

IIpeocmasnenue ungopmayuu.

CumBon. Andaut. MomntHocTs andauta. PazHooOpa3ue s3bIKOB U ali(haBUTOB.
EcrtecTBeHHbIE M (hOpMaTIbHBIE SI3bIKU. AJI()AaBUT TEKCTOB HA PYCCKOM sI3bIKE. [[BOMUHBIN
andasut. KommuecTBO BCEBO3MOXKHBIX CIIOB (KOJOBBIX KOMOWHAIMI) (UKCHPOBAHHON
uHBL B ABonvHOM aindasute. IIpeoOpazoBanue moboro andaButa K JBOMYHOMY.
KonuyecTBO paznuyHbIX CJOB (DUKCUPOBAHHOW JUIMHBI B an(aBUTE ONpeeICHHON
MOIIIHOCTH.

KoaupoBanue cMMBOJIOB OJHOr0O ajdaBuTa ¢ MOMOILIBIO KOJOBBIX CJIOB B JPYTOM
andasute, KogoBas TabauIa, ACKOAUPOBAHHUE.

JIBonunsiil koA. [IpencraBiieHne JaHHBIX B KOMIIBIOTEPE KaK TEKCTOB B IBOUYHOM
andasure.

Nudopmarmonnpiii 00beM NaHHBIX. BUT — MUHUMalIbHAs €JUHHUIIA KOJIUYECTBA
MH(pOpMAaIIUU — BOMYHBIA paspsia. Enunuiiel usmepenus WHPOPMAIMOHHOTO 00bema
JNaHHBIX. buT, OalT, KNI00alWT, MeradaiT, ruradamT.

CkopocTh mepegayu JaHHbIX. EJMHUIBI CKOPOCTM MEpeladyd  JaHHbIX.

Konuposanune tekctoB. PaBHOMepHbIN koa. HepaBHomepHblii koa. KoanpoBka
ASCII. Bocemubutasie komupoBku. Ilonstue o komgupoBkax UNICODE.
JlekoaupoBaHue COOOIIEHUIA C MCIOJb30BAHHUEM PABHOMEPHOIO U HEPABHOMEPHOTO
koja. Mudopmarmonusiii 00beM TEKCTA.

Hckaxxenue nHdopmanuu npu nepeaade.

O6miee nmpeacTaBieHuE 0 MUPPOBOM MPEICTABICHUN ayAUOBU3YAIBHBIX U IPYTUX
HEIPEPBIBHBIX TAHHBIX.

KonupoBanue 1nsera. L{BetoBsie Mogenu. Moaens RGB. ['mybuna xonupoBaHus.
[Tanmatpa.

PactpoBoe u BekTOpHOE TpeAcTaBieHHe u300paxkeHuid. I[lukcenb. OueHka
UH(OPMAITMOHHOTO 00beMa rpadMYecKUX JaHHBIX JJI PACTPOBOTO U300PAKEHHUS.

KoaupoBanue 3Byka. Pa3psaiHOCTh 1 yacToTa 3anucu. KoamuecTBo KaHAJIOB 3aIlKCH.

OneHKa KOJTMYECTBEHHBIX TAPAMETPOB, CBSA3AHHBIX C MPEJICTABIICHUEM U XPaHEHUEM
3BYKOBBIX (pailsioB.



NupopMmaninoHHBIE TEXHOJIOIHH
Texcmosgbie OOKyMeHmbl.

TexcToBbIE JOKYMEHTHI U X CTPYKTYpHBIE JIEMEHTHI (CTpaHMIla, ab3al, CTPOKa,
CJIOBO, CUMBOJ).

TexkcroBbli  mpoueccop —  MHCTPYMEHT  CO3JaHus,  pPEeAaKTUPOBAHUS
u ¢opMatupoBanusa TekcToB. llpaBuna Habopa Tekcra. PenaktupoBaHue Tekcra.
CpoiictBa cumBosioB. lpudgt. Tunsl wmpudroB (pyOiieHble, € 3acedykamy,
MoHoIupuHHbIe). [lonyxupHOe U KypcuBHOe HauepTanue. CBolicTBa ad3aLeB: IPaHUILIbI,
ab3alHbIl OTCTYN, HHTEpBaJ, BblpaBHUBaHue. l[lapamerpsl crTpanunbl. CruneBoe
dbopMaTupoBaHue.

CtpykTypupoBaHue HMHQPOpPMAaUM C  TOMOIIBIO  CIHMCKOB W  TaOJHILI.
MHuoroypoBHeBbIe criickd. JlobaBienne Tabnuil B TEKCTOBBIE JOKYMEHTHI.

BceraBka u3o0paxeHMil B TEKCTOBbIE JTOKYMEHTHl. OOTekaHue H300pakeHUui
TeKCcTOM. BKiltoueHre B TEKCTOBBIN IOKYMEHT Auarpamm, GopMyJl, HyMepaluu CTpaHull,
KOJIOHTUTYJIOB, CCBUIOK U IPYTUX 3JIEMEHTOB.

[IpoBepka mnpaBonucanus. PaccraHoBka mnepeHocoB. ['010coBoi BBOJA TEKCTA.
OnTtuyeckoe pacrno3HaBaHue Tekcta. KomnbrotepHblii mnepeBon. Mcnonb3oBaHue
cepBucoB MuTepHeTa 1151 00paboTKU TEKCTA.

Komnviomepnas epagpuxa.

3HAKOMCTBO C rpapuyeckuMu peaaktopamu. PactpoBelie pucyHku. Mcnonb3zoBanue
rpauyecKux MPUMUTHBOB.

Omnepanuu pegakTupoBaHusi rpaduyecKux OOBEKTOB, B TOM 4YHCIE IU(POBBIX
dboTorpaduii: u3MeHeHHE pa3Mepa, 00pe3Ka, TOBOPOT, OTPaKEHHUE, padoTa ¢ 00IacCTIMU
(BpIIETICHUE, KONMMPOBAHME, 3aJIMBKAa I[BETOM), KOPPEKUHMs LIBETa, SPKOCTU U
KOHTPACTHOCTH.

Bekropnas rpaduka. Co3qaHue BEKTOPHBIX PUCYHKOB BCTPOCHHBIMU CPEICTBAMU
TEKCTOBOT'O MPOIIECCOpa WIH APYTUX IporpaMM (mpuiioxkeHuit). JlobaBieHne BEeKTOPHBIX
PUCYHKOB B JOKYMEHTHI.

Mynvmumeouiinvie npezenmayuiu.

[ToaroroBka MynbTUMEIUHHBIX TIpe3eHTanui. Cnaiin. JlobaBiaeHue Ha cinaii TekcTa
1 u3o0paxkeHuil. PaboTa ¢ HECKOJIBKUMU ClIaliIaMH.

JloGaBnieHre Ha ciaii ay IMOBU3yaIbHBIX JaHHBIX. AHUMAITUA. [ HTIEpCChUTKH.

8 KUIACC

Teopernueckue 0CHOBBI HHPOPMATHKH
Cucmemvl cuucieHus.

Heno3unronHble ¥ MO3UIMOHHBIE CUCTEMbI cuucieHusa. Andasur. OcHOBaHUE.
Pa3Bepnytas ¢opma 3anucu uncia. llepeBog B JECATUYHYIO CHUCTEMY YHCET,
3allMCaHHBIX B APYTUX CUCTEMAX CUMCIICHUS.

Pumckas cucrema cuucienus.



JIBonuHas cucrema cuucinenus. llepeson nensix uncen B npenenax or 0 go 1024
B JIBOMYHYIO CUCTEMY CUMCIIEHHs. BoceMepuuHas cucreMa cuncienus. [lepeBon uncen
U3 BOCBMEPUYHON CHCTEMBI B JBOMYHYI0 W JIECATHUYHYIO CHCTEMBI M OOpaTHO.
[IlecTHanuaTepu4Has cucTeMa cyucieHHs. llepeBox umcen U3 mecTHaIUATEPUYHON
CUCTEMBI B IBOUYHYIO, BOCBMEPUYHYIO U JECATUYHYIO CUCTEMBI U OOPATHO.
Apudmernueckue onepamnny B JBOMYHON CUCTEME CUUCIICHUSI.

Inemenmuol Mamemamuieckou 102UKuU.

Jlornueckue BBICKa3bIBaHU. Jlornueckue 3HAYEHUS BBICKA3bIBAHUU.
DOneMeHTapHble W COCTaBHbIE  BbICKa3biBaHWs.  Jlormyeckwe  omnepaiuu:
«» (KOHBIOHKIHUSA, JIOTHYECKOE YMHOXEHUE), «WIn» (AU3BIOHKIMS, JOTHYECKOe
CIIOXKEHHUE), «HE» (Jormyeckoe oTpuliaHue). I[IpuopUTeT JOrMYecKux ONepalri.
OnpeneneHre HMCTUHHOCTH COCTABHOTO BBICKA3bIBAHMS, €CIM W3BECTHBI 3HAYECHUS
MCTUHHOCTH BXOJISIIUX B HETO DJIEMEHTAPHBIX BhICKa3bIBaHUU. JIoTHUeCKe BhIpaKEHHUS.
[lpaBuna 3ammcu JOTWYeCKMX BbIpakeHU. I[locTpoeHne TabMUI] HMCTUHHOCTH
JIOTUYECKUX BBIPAKEHUH.

Jlornueckue 351eMEHThI. 3HAKOMCTBO € JIOTHYECKMMU OCHOBAaMHU KOMITbIOTEPA.

AJITOPUTMBI ¥ IPOTPAMMUPOBAHNE
Hcnonnumenu u ancopummol. Aneopummudeckue KOHCMpYKYuu.

[TonsiTue anroputma. McrioaHUTENN aNrOPpUTMOB. AJITOPUTM Kak IJIaH yIIpaBICHUS
VCTIOJTHUTEJIEM.

CaoiictBa anroputma. CrnocoObl 3amucy aJirOpuTMa (CIOBECHBIM, B BUAE OJIOK-
CXEMBI, Tporpamma).

AnropurMudeckne KOHCTpyKUMH. KoHCTpykuusi «ciegoBaHue». JIMHeHHbIN
anroput™. OTpaHUYEHHOCTh JTUHEWHBIX aJTOPUTMOB: HEBO3MOXKHOCTh MPETYyCMOTPETh
3aBUCHUMOCTH MIOCJIEI0BATEIBHOCTH BBIMOJIHSIEMBIX IEMUCTBUN OT UCXOJHBIX JAHHBIX.

KoHCcTpykius «BeTBIeHUE»: TOJNHAs U HemodHas (opMmbl. BeimonHeHue
U HEBBINOJHEHUE YCIOBUA (MCTUHHOCTh M JIOKHOCTh BbICKa3biBaHMs). [IpocTeie u
COCTaBHBIE YCJIOBUSI.

KoHCTpyKIMs «IOBTOpEHMS»: UHUKIBI C 3aJaHHBIM YHUCJIOM ITOBTOPEHUHU,
C YCJIIOBUEM BBIITOIHEHUS, C IEPEMEHHOM IIUKIIA.

PazpaboTtka g (opManbHOrO HMCHOJHUTENS QIrOPUTMa, MPUBOISIIETO K
TpeOyeMoMy pe3yJIbTaTy IPU KOHKPETHBIX UCXOMHBIX JaHHBIX. Pa3paboTka HECI0KHBIX
QITOPUTMOB C MCIIOJIb30BAHUEM IIUKJIOB M BETBJICHUH ISl ynpaBiaeHUs: GopManibHbIMU
UCIIOJHUTEISIMA, TakuMu Kak PoOor, UYepenamka, UYeprexxHuk. BreimonHeHue
QITOPUTMOB BPYUYHYIO U Ha KoMIbloTepe. CHHTAaKCUYECKUE U JIOTUYECKUE OIIHOKH.
OTKa3bl

A3bIK npocpamMmuposanus.

SA3pik  mporpammupoBanust (Python, C++, Ilackame, Java, C#, IlkonbHbIN
Anroputmudeckuid S3bIK).

Cucrema nporpaMMHpPOBaHHUS: PEIAKTOP TEKCTA IPOrPaMM, TPAHCIATOP, OTIATUHK.



[lepemennasi: Tum, uMs, 3HaueHue. llenmple, BEIIECTBEHHbIE W CHMBOJIBHBIC
NIepeMEHHBIE.

Omnepatop mnpucBanBaHus. Apu(METHUECKHE BBIPAKECHUS W TMOPSAOK HUX
BbIunciieHus. Onepanuu C LEeJbIMU YHCIIaMH: LIETIOUYUCIEHHOE JIeJIEHUuEe, OCTAaTOK OT
JEJICHMUSL.

Bersnenus. CoctaBHbIE YCI0BHUS (3alIMCh JIOTMUECKUX BBIPAXKEHUN HA U3y4aeMOM
A3bIKE MPOrpaMMUpOBaHus). HaxoxaeHne MUHUMyMa M MaKCHMyMa M3 JBYX, TpeX
U YeThIpex urcen. Pemenue kBaapaTHOTo ypaBHEHUsI, UMEIOIIETO BEIIECTBEHHBIE KOPHHU.

JuanoroBasi oTJiaJKa MNPOrpaMM: MOLIATOBOE BBINOJIHEHHE, MPOCMOTP 3HAUECHHI
BEIIMYWH, OTJAJ0YHBIN BBIBOJI, BELIOOP TOYKHA OCTaHOBA.

Huxkn ¢ ycnoBueM. AnroputMm EBkimzaa juisi HaxoKJIe€HUS HauOOJIbIIEro oOIIero
JENUTeNd JABYX HaTypajdbHbIX uHcesl. Pa3OueHue 3amMcH HaTypajJbHOTO 4HCIa
B MO3UIMOHHOW CHCTEME C OCHOBAHMEM, MEHBIIUM WM paBHbIM 10, Ha OTHEIbHBIC
U QPBHI.

[ukn ¢ mepeMeHHOW. AJITOPUTMBI TMPOBEPKHU JCIUMOCTH OJHOTO IIEJIOr0 Yucia
Ha JApyroe, IpoBEpKH HATYPAIbHOI'O YKCia Ha MPOCTOTY.

OO6paboTka CHUMBOJIBHBIX JaHHBIX. CHUMBOJIbHBIE (CTPOKOBBIE) TI€PEMEHHBIC.
[TocumBoibHass 06paboTka cTpok. IloacyeT 4acTOTHI MOSIBIEHUS CHUMBOJIAa B CTPOKE.
Bcerpoennsie pyHKIuu a5 00paboOTKH CTPOK.

Ananusz aneopummos.

OnpeneneHne BO3MOXHBIX PE3yJbTaTOB padOThl AIrOpUTMa MpPU JTAHHOM
MHOXECTBE BXOJHBIX [JIAHHBIX, ONPEJIEICHUE BO3MOXHBIX BXOJHBIX JIaHHBIX,
IPUBOSIINX K JAHHOMY pe3yJbTaTy.

9 KUIACC

MudpoBasi rpaAMOTHOCTH
I'nobanvnas cemv Humepnem u cmpamezuu 6€30naCHO20 NOBEOEHUS 8 HEll.

I'mo6anbuas cets UnTepHeT. [P-aapeca y3moB. CeTeBoe XpaHeHHE TaHHBIX. METOIbI
WHJMBUYAIIBHOTO U KOJUJIEKTUBHOTO pa3MellleHus HOBOW mH@opMauuu B MHTEpHeTe.
Bonbiive nanHbie (MHTEpHET-AaHHbIe, B YACTHOCTU JJAHHBIE COLUATIBHBIX CeTel ).

[TonsitTne 00 wHPOPMAIMOHHON O0€30MacHOCTH. YTPo3bl WH(OOPMAITMOHHON
0e30macHOCTH MpU padoTe B r100aIbHOM CETH U METOIbI TPOTUBOAeHCTBUS UM. [IpaBuia
6e3omacHoii ayrenTuuKanmy. 3ammra tnyHon nngopmarmu B Unrepuere. bezonacuoie
cTpareruu noseaeHus B IatepHere. [IpenynpexxaeHre BOBIEUECHUS B IECTPYKTUBHbBIE U
KpUMHUHAJIBHBIE (OPMBI CETeBOW aAKTHBHOCTH (KHOEpOYy/UTMHT, (UINMHT W JOpYyTUe
(bopmbI).

Paboma 6 ungpopmayuonnom npocmparcmee.

Buasl nesrensHocTM B MHTEpHETE. MHTEPHET-CEPBUCHI: KOMMYHHUKAI[MOHHBIC
CEpBUCHI (TOUYTOBAs Cyk0a, BUACO-KOH(DEPEHI-CBA3b U JAPYTUE), CIIPABOUYHBIE CITYKObI
(kapThl, pacmuCaHusi W JApPYTHE), TOUCKOBBIE CIIYXKOBI, CIy>KObI OOHOBICHHS
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MIPOTPaAaMMHOTO OOECTeUYeHHsT U Jpyrue ciykObl. CepBUCHI TOCYTAPCTBEHHBIX YCIYT.
OOGmaunble XpaHunuiia maHHBIX. CpencTBa COBMECTHOM pa3pabOTKU JTOKYMEHTOB
(onmnaitH-oducs). [IporpammHoe obecrieueHre Kak BeO-CEpPBUC: OHJIAHHOBBIE TEKCTOBBIC
U TpadudecKre peaaKTOPhl, CPeabl pa3paboTKH MpOTrpamMM.

Teopernvyeckue 0CHOBbI HHPOPMATUKH
Mooenuposanue kax memoo NO3HAHUL.

Mopens. 3amauu, pemiaeMble C TMOMOIIBI0 MojenupoBanusa. Kiaccudukanum
monenei. MarepuanbHbie (HaTypHble) U H(MOpMaImoHHble Mojienu. HenpepriBHBIE U
IUCKpeTHble Mojenu. Mmurtanmonnsie wMonxenu. UWrposeie mopenu. OreHka
COOTBETCTBUS MOJIEIH MOACTUPYEMOMY OOBEKTY U LENISIM MOACITMPOBAHNUA.

Tabnuunbie Mogenu. Tabauia Kak npeICTaBICHUE OTHOIICHHUS.

ba3pl nanubeix. OT60p B TaOIMIIE CTPOK, YAOBIETBOPSIONINX 3aJAHHOMY YCIOBHIO.

I'pad. Bepmmna, pedpo, nyTs. OpUeHTUPOBAHHBIE U HEOPUEHTUPOBAHHBIE TPadBI.
Jlnuna (Bec) pebpa. BecoBas maTpuna rpada. JiimHa myTu Mexay BeplIMHamMu Trpada.
[Touck ontumanbHoro nmytu B rpade. HauanpHas BepuiMHa (MCTOYHMK) M KOHEYHAas
BepUIMHA (CTOK) B OpPHUEHTUPOBAHHOM Tpade. BbluncieHne KkonuyecTBa IyTel
B HaINpaBJIEHHOM aIlMKINYECKOM Tpade.

Hepeso. Kopens, Bepmmna (y3en), JucT, pedpo (ayra) nepesa. Bricora nepesa.
[Tognepeso. Ilpumepsbl ucnonb3zoBaHusi AepeBbeB. [lepebop BapuaHTOB C MOMOUIBIO
Jepesa.

[TonsiTve MaremMaTH4YecKOW MoJeNnu. 3ajJayd, pellaeMble ¢ [MOMOUIBIO
MaTeMaTU4YeCKOro (KOMIBIOTEPHOr0) MojaenupoBanuss. OTauyue MaTeMaTH4eCKON
MOJIENIA OT HATYPHOM MOJIEJIHM U OT CJIOBECHOTO (JIMTEPAaTypPHOI0) OMUCaHUsI 00BEKTa.

Ortanbl KOMITBIOTEPHOTO MOJICTTUPOBAHUS: TIOCTAHOBKA 3aj[a4d, IOCTPOCHUE
MaTEeMaTHYeCKOH MOJENH, MpPOTrpaMMHAs peanu3aiys, TECTUPOBAHUE, IPOBEICHHE
KOMIBIOTEPHOTO SKCIIEPUMEHTA, aHAJIN3 €r0 PE3yJIbTaTOB, YTOUHEHHE MOICIH.

AJITOPUTMBI ¥ IPOTPAMMHUPOBAHNE
Paszpabomka ancopummos u npoepamm.

Pa3buenune 3amaum Ha mnomzagaun. CoCTaBI€HHE AJITOPUTMOB M TPOTPaMM C
UCIIOJB30BAaHUEM  BETBIICHHUM, IIMKJIOB M  BCIIOMOTaTEIbHBIX  AJITOPUTMOB IS
yIpaBlieHUs HUCHOJHUTENeM PoOOT WM JApYyrUMU UCHOJHUTEISMH, TAaKUMH Kak
Uepenarika, YepTe:KHUK U JPYTUMH.

Tabmuunbie BenmuuuHbl (MaccuBbl). OmgHOMepHble MaccuBbl. CocTaBiieHUE
U OTJaJKa MPOTPaMM, PEaTU3YIOIUX THUIIOBBIE aJTOPUTMBI 00OpPaOOTKH OJHOMEPHBIX
YHCJIOBBIX MACCUBOB, HA OJJHOM M3 SI3bIKOB MporpammupoBanus (Python, C++, [Tackains,
Java, C#, lllkonpubiii AnropuTMuueckuid SI3bIK): 3alOJIHEHUE YKHCIOBOIO MAacCHBa
CIy4yalHbIMM YHCJIAMH, B COOTBETCTBUM C (OpMYyJIOW WM MyTeM BBOJA YHCEN,
HaXO0XJIEHUE CYMMBI 3JIEMEHTOB MAacCHBa, JUHEWHBIA IMOUCK 3aJIaHHOTO 3HAYEHHS B
MaccHBe, MOJACYET 3JIEMEHTOB MAacCUBa, YIOBJIETBOPSIOIIMX 3aJaHHOMY YCJIOBUIO,
HaXOXXJEHUEe MHUHUMAJIBHOTO (MakCMMaJbHOTO) »dJieMeHTa MaccuBa. CopTUpOBKa
MacCHBa.
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O06paboTka NOTOKAa JAHHBIX: BBIYMCICHHE KOJIMYECTBA, CYMMBI, CPEIHETO
apu(MeTUYecKoro, MHHHMAJIBLHOTO W  MAaKCHMaJbHOTO 3HAUEHHUS  DJIEMEHTOB
MOCJIEI0BATEIBHOCTH, YIOBIETBOPSIOIINX 38 JaHHOMY YCIIOBHIO.

Ynpaenenue

VYmupasnenue. Curnan. OOpatHas cBsi3b. [lomyueHue cuTHaNIOB OT IM(POBBIX
JaTYMKOB (KacaHHs, PacCTOSIHMS, CBETA, 3ByKa U JApyroro). [Ipumepsl ucnoib3oBaHus
MPUHITUIIA OOPAaTHOW CBSI3M B CHUCTEMax YIPABJICHHUS TEXHUYECKUMHU YCTPOMCTBAMU
C TIOMOIIBIO TATYMKOB, B TOM UHCIIE€ B POOOTOTEXHUKE.

[Ipumepsl pOOOTHU3UPOBAHHBIX CHUCTEM (CHCTEMa YIPABICHUS JIBUKEHUEM
B TPAHCIIOPTHOW CHCTEME, CBapoyHas JIMHMUS aBT03aBOJla, ABTOMATHU3MPOBAHHOE
yIpaBJIeHUE OTOIUICHWS JI0Ma, aBTOHOMHAsi CHCTEMa YIPABJICHUS TPAHCIOPTHHIM
CPEIICTBOM U JPYTHE CHUCTEMBI).

HNudopmannoHHbIe TEXHOJIOT U
DnekmponHvle madauybi.

[TonsiTue 00 3JIEKTPOHHBIX TaOnumax. TUIbI JAaHHBIX B sUEHKAX 3JIEKTPOHHOU
tabnuiel. PenaktupoBanue u ¢dopmarupoBanue Tabmuil. BerpoeHHBbIE QYyHKIMM IS
MOMCKa MAaKCUMyMa, MUHUMYMa, CYMMbl U cpeaHero apudmerndyeckoro. CopTupoBka
JaHHBIX B BblAEJIECHHOM auana3one. [locTpoenue nuarpamm (rucrorpamma, Kpyronas
IuarpaMma, ToueuHas auarpamma). Beibop tuna quarpaMmel.

[IpeobpazoBanue (opmyn mnpu kKomupoBaHuu. OTHOCHUTENbHAsA, aOCOIIOTHAs U
CMEIIaHHas aJpecarus.

VYcaoBHBIE BBIYMCICHHS B 3JIEKTPOHHBIX Tabiunax. CyMMUpOBaHHE M MOJCYET
3HAYEHUI, OTBEYAIOIINX 3a/laHHOMY yciI0BHI0. OOpaboTka O0JIpIIMX HAOOPOB JTAHHBIX.
YucneHHOE MOJIETTMPOBAaHUE B 3JIEKTPOHHBIX TaOIUIIaX.

Hnghopmayuonnvle mexnonozuu 6 cospemesHom obwecmae.

Ponp mHGOpPMAIIMOHHBIX TEXHOJIOTHH B pPAa3BUTUM SKOHOMHUKH MHpPA, CTPAHBI,
perrona. OTKpbIThIE 00pa30BaTENbHBIE PECYPCHI.

ITpodeccun, cBs3anHbie ¢ HHGOPMATHKON M MH(HOPMAITMOHHBIMUA TEXHOJIOTHSAMMU:
BeO-IHM3aliHEp, MPOTPAMMICT, Pa3padOTUNK MOOUIIBHBIX MPUIIOKECHUM, TECTUPOBIIHK,
aApPXUTEKTOP MPOTPAMMHOT'0 00ECIICUCHU S, CIICITUAIMCT 10 aHAJU3Y JIAHHBIX, CHCTEMHBIH
aJIMUHHACTPATOP.
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IHJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS TPOI'PAMMBI
IO UH®OPMATHUKE HA YPOBHE OCHOBHOI'O OBIIIET'O
OBPA3OBAHUA

N3yyenne nHpOpMaTUKN Ha YPOBHE OCHOBHOTO OOIIET0 0Opa30BaHUs HAIIPABICHO
Ha JOCTMXKEHHE OOYYalOUIMMHCS JIMYHOCTHBIX, METalpeIMETHBIX U MPEAMETHBIX
pE3yIbTAaTOB OCBOEHUS COAEPKaHUS yUeOHOr 0 MpeAMETa.

JIMYHOCTHBIE PE3YJIbTATBI

JInyHOCTHBIE pe3ybTaThl UMEIOT HAMPABIEHHOCTH Ha PEIICHHUE 3a7a4 BOCIIUTAHUS,
Pa3BUTHS M COLMATTU3AINH 00yYarOIIUXCS CPEACTBAMH YU4EOHOTO MpeIMeTa.

B pesynbrare nuzyuenus nHGOpPMATHKH Ha yPOBHE OCHOBHOT'O 00IIEro 00pa30oBaHUs
y oOyyaromerocss OyayT cGOpPMUPOBAHBI CIEAYIOIINE JIMYHOCTHBIE PE3YJIbTaThl
B YaCTH:

1) naTpMOTHYECKOI0 BOCIIUTAHMSA

LEHHOCTHOE OTHOILIEHHE K OTEYECTBEHHOMY KYJIbTYpPHOMY, HCTOPHYECKOMY H
HAy4YHOMY HacCJIe[Iul0, MOHUMAaHWE 3HAYeHUs HWHMOPMATUKU KaK HAyKd B KU3HU
COBpPEMEHHOT0 OOIIEeCTBa, BJIAJCHHUE JIOCTOBEPHOW HHGpOpPMAIIMEH O TEepeIOBBIX
MUPOBBIX M OTEUECTBEHHBIX  JIOCTHXKEHUSX B  oOjmactu  uHOOpPMATHKU
U MHQOPMAIMOHHBIX TEXHOJOTHH, 3aWHTEPECOBAHHOCTh B HAYYHBIX 3HAHUSIX
0 uQppoBoi TpaHCcHOPMaIIMU COBPEMEHHOTO 00IIECTBA;

2) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

OpHMEHTAllMsl Ha MOpAJIbHBIE LICHHOCTM W HOPMBI B CHUTYyalMsX HPaBCTBEHHOI'O
BbIOOpa, TOTOBHOCTh OLIEHHWBAaTh CBOE IOBEJECHUE U TOCTYIKH, a TaKKe IMOBEJCHUE
U TIOCTYIIKM APYTHX JIIOJEW C ITO3WIMH HPABCTBEHHBIX M IIPABOBBIX HOPM C yYE€TOM
OCO3HaHHMS TOCJEACTBUM IMOCTYNKOB, aKTUBHOE HENPUATHE ACOLMAIBHBIX MOCTYIKOB,
B TOM uuncie B HTepHeTe;

3) rpaskIaHCKOro BOCIIUTAHUS

MPEJICTaBJICHHUE O COIUAIBHBIX HOPMaX U MPaBUJIaX MEKINYHOCTHBIX OTHOIIIEHUM B
KOJUIEKTHBE, B TOM 4YHCIE€ B COIMAJbHBIX COOOIIECTBAX, COOIOACHUE MPABUI
0€30IMacHOCTH, B TOM 4YHCJIE HABBIKOB OE€30ITaCHOTO TOBEACHUS B HHTEPHET-CPE/IC,
TOTOBHOCTh K Pa3HOOOPa3HOW COBMECTHOMW NIESITEIHLHOCTH MPHU BBHIMOJHEHUH YYCOHBIX,
IMO3HaBaTEIbHBIX 3ajad4, CO3JIaHUH y4eOHBIX MIPOEKTOB, CTpeMJICHUE
K B3aMMOITIOHMMAHHUIO M B3aUMOIIOMOIIM B TMpOIIECCE ATOM y4eOHOW NesTeIbHOCTH,
TOTOBHOCTh OIIEHUBATh CBOE ITOBEICHHE W TMOCTYNKH CBOMX TOBAPUILEH C IO3UIUU
HPABCTBEHHBIX U MIPABOBBIX HOPM C YUETOM OCO3HAHMUS MOCJICICTBUI MTOCTYIKOB;

4) ueHHOCTeH HAYYHOI' 0 IO3HAHMS:
c(hOpMUPOBAHHOCTh MHUPOBO33PEHUYECKUX TMpeACTaBieHul 00 uHopManmuy,
MH(OPMALIMOHHBIX TPOIECCax U MH(POPMAIIMOHHBIX TEXHOJOTHUSNX, COOTBETCTBYIOIINX
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COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOIICCTBEHHOMN MPAKTUKHU U COCTABJISIONINX
0a30BYI0 OCHOBY JIJIsl TOHUMAaHUS CyIITHOCTH HAyYHOU KapTHUHBI MUPAa;

HWHTEpEeC K O0YUCHHUIO U MTO3HAHUIO, TI0003HATEILHOCTh, TOTOBHOCTD M CIIOCOOHOCTh
K CcaMo00pa3oBaHHIO, OCO3HAHHOMY BBIOOPY HAIPaBJICHHOCTH U YPOBHS OOYy4YEHUS
B JIaJbHEUIIIEM;

OBJIQJICHUE OCHOBHBIMHM HABBIKAMM HCCJIEIOBATEIIBCKON EATEIbHOCTH, YCTAaHOBKA
Ha OCMBICIICHHE OIbITa, HAOJIOJICHHUH, MOCTYNKOB W CTPEMJICHHE COBEPIICHCTBOBATH
MyTH JOCTHKEHUS WHIUBUIYATHHOTO U KOJUICKTUBHOTO OJIaromoIyyns;

chOpMUPOBAHHOCTh HMH(POPMAITMOHHON KyJIbTYpbl, B TOM 4YHCJE HaBHIKOB
CaMOCTOATENbHON pabOThl € Y4YeOHBIMH TEKCTaMH, CIPAaBOYHOM JUTEpaTypoH,
Pa3HOOOpa3HBIMM CpeACTBAaMH HMH(POPMAIMOHHBIX TEXHOJIOTHH, a TakKe YMEHHS
CaMOCTOSITEIILHO OIPECATh IEIH CBOST0 OOYyYeHHUs, CTaBUTh U (POPMyIMpPOBaATh IS
ceOs1 HOBBIC 3a7a4M B y4yeOe M TO3HABATCIBHOM JIEITCIBPHOCTH, PA3BUBATh MOTHUBBI H
WHTEPECHI CBOEH MO3HABATEIBHOMN JEATEIbHOCTH;

5) popmupoBaHus KYJbTYPbI 310POBbSI:

OCO3HAHME LICHHOCTU >XU3HHU, OTBETCTBEHHOE OTHOLIEHHE K CBOEMY 310POBBIO,
yCTaHOBKa Ha 370pOBbII 00pa3 *U3HHU, B TOM YHCJIE U 33 CYET OCBOCHMSI M COOJIIOICHNUS
TpeOOBaHMI 6e30macHoi AKCIUTyaTaluu CpEICTB UHGOPMAITMOHHBIX
Y KOMMYHUKAIIMOHHBIX TEXHOJIOTHIA;

6) TPy10BOr0 BOCIMTAHUSA:

WHTEpPEC K TIPAKTUYECKOMY U3y4YeHHI0 mpodeccuid u Tpyda B cdepax
npodecCHOHAIEHOMN A TENbHOCTH, CBA3aHHBIX ¢ MH()OPMATUKOM, MPOrpaMMUPOBAHUEM
U  WH(QOPMAIIMOHHBIMM TEXHOJOTHUSMH, OCHOBAHHBIMH Ha JOCTHXEHUSIX HAYKH
WH(POPMATUKHA U HAYUYHO-TEXHUYECKOTO MPOrpecca;

OCO3HAHHBI BBIOOP U TMOCTPOEHUE WHJIWBUIAYATbHOW TPACKTOPUM OOpa3OBaHUs
M OKU3HEHHBIX IUIAHOB C YY€TOM JIMYHBIX U OOIIECTBEHHBIX HWHTEPECOB M
MOTPEOHOCTEN;

7) 3K0JIOTHYEeCKOr0 BOCIIUTAHMS :

OCO3HaHHE TJI00AJTLHOT0 XapaKTepa IKOJIOTUUECKUX MPOOJIeM U IyTel UX perieHus,
B TOM 4YHCJE C YYE€TOM BO3MOXXHOCTEM HHGOPMAIMOHHBIX M KOMMYHUKAITMOHHBIX
TEXHOJIOTUH;

8) apanTauuu o0y4yarierocss K u3MEHSIOUUMCS YCJIOBUAM COLMAJIBLHOH U
MPUPOIHON Cpeabl:

OCBOCHHE OOYYaIOIIUMUCS COIMAJIBHOTO OIbITA, OCHOBHBIX COIMAJIbHBIX POJICH,
COOTBETCTBYIOIIMX BEAYIIEH NESITEIHLHOCTH BO3pacTa, HOPM U MPaBUJl OOIIECTBEHHOTO
noBesieHus, (OpM COLUMAIBHOW >KM3HU B TpYNNax M COOOLIECTBaX, B TOM 4YHUCIE
CYIIECTBYIOIINX B BUPTYAIIbHOM IPOCTPAHCTRE.
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METAIIPEIMETHBIE PE3YJIBTATBI

MeTaHpe,ﬂMeTHBIG PE3YJIbTaThl OCBOCHUA ITPOIrPpaMMEBI 110 I/IH(I)OpMaTI/IKG OTPAXKarOT
OBJIaACHHUC YHUBCPCAJIIbHBIMHU y‘-IC6HBIMI/I I[GﬁCTBH)IMH - I103HaBaTCIIbHBIMU,
KOMMYHHKATUBHBIMHA, PCTYJIATHBHBIMH.

ITo3HaBaTe/IbHbIE YHUBEPCAJbHBbIE YUeOHbIE eiiCTBUS
Bba3oBble jornyeckue 1eiicTBUA:

YMEHHE OINpPEAENATh MOHATHUS, CO3/]aBaTh O00O0OIIECHUS, YCTaHABIMBATh AHAJIOTHH,
KJIaCCU(PUIIMPOBATh,  CAMOCTOSITENIBHO  BbIOMpAaTh  OCHOBaHUS U KPUTEpUU
UIg  KJacCU(UKalMK, YCTaHaBIMBATh IPUUYMHHO-CJIEJACTBEHHBIE CBS3H, CTPOUTH
JIOTUYECKHE PACCYKIEHUS, MPOBOAUTHh YMO3aKIIIOUEHUs (MHAYKTUBHBIE, J€TYKTUBHBIE U
10 AaHAJIOTMH) U BBIBOJBI;

YMEHHUE CO3/1aBaTh, IPUMEHATh M MPEOOPA30BBIBATh 3HAKKM U CUMBOJIBI, MOJEIN
U CXEMBI JUIsl pelIeHUs yUeOHBIX U MO3HABAaTEIbHBIX 3a/1a4;

CaMOCTOATENIbHO BBIOMpATh CHoco0 pelieHuss ydeOHOM 3agaun (CpaBHUBATH
HECKOJIbKO BapHaHTOB pELICHMs, BbIOMpaTh HauOojiee MOAXOASIUN C Yy4eToM
CaMOCTOATENIbHO BBIIEJIEHHBIX KPUTEPHUEB).

ba3oBbie Hcciieq0BaTeIbCKHE JeHCTBHA:

dbopMyIupoBaTh  BOMPOCH],  (UKCHUPYIOIIME  pPa3pblB  MEKAY  pealbHbIM
1 JKEJaTeIbHBIM COCTOSIHUEM CHUTYyalluu, OObEKTa, U CaMOCTOSATENIbHO YCTaHABJIMBATH
HCKOMOE M JaHHOE;

OIICHUBATh HAa MPUMEHUMOCTb U JJOCTOBEPHOCTH HH(OPMAITHIO, IIOTYUYCHHYIO B X0J1€
HCCJIC/IOBAHUS,

MIPOTHO3UPOBATh BO3MOXKHOE JMalbHEUINIEE Pa3BUTHE IMPOIECCOB, COOBITHN U WX
MOCJEJACTBUS B AHAJOTUYHBIX WM CXOJHBIX CHUTyalMsiX, @ TaKXE€ BBIJIBUTAThH
MIPEITONI0KEHHS 00 UX Pa3BUTHUH B HOBBIX YCIIOBHSX M KOHTEKCTaX.

Pab6ora ¢ unpopmanmeii:

BBISIBIATh JAe(UUUT UH(OpMANUU, MAaHHBIX, HEOOXOJUMBIX [UJIsl pELIEHUs
IMOCTaBJICHHOM 3a/7a4H;

OPUMEHSTh Pa3JIMYHbIE METOJbl, MHCTPYMEHTBI U 3alpOChl IIpU MOUCKE U 0TOOpE
nH(OpMaIMY WU JAHHBIX U3 UCTOYHUKOB C YUETOM MPEIOKEHHON yueOHOU 3a/1auu U
3a/IaHHBIX KPUTEPUEB;

BbIOMpaTh,  AHAIM3UPOBATh,  CHUCTEMATH3UPOBATh U  HHTEPIPETUPOBATH
nH(OPMaLIKIO Pa3IMYHbIX BUIOB U (POPM MPEICTABICHHUS;

CaMOCTOATENIbHO BBIOMpAaTh ONTUMAJIbHYIO (OpMY MpEACTaBICHUS HH(POPMALIUU
U WUIIOCTPUPOBATH PEIIAEMbIE 337a4d HECIOXHBIMH CXEMaMH, JUarpaMMaMH, UHOU
rpadukoit 1 ©X KOMOWHAIIUSAMH;

OLICHUBATh HAJICKHOCTh MH(POPMALIMU MO KPUTEPUSIM, MPEAJTIOKEHHBIM yUUTEIEM
UM CPOPMYITHUPOBAHHBIM CAMOCTOSITENIBHO;

3¢ (GHEeKTUBHO 3aIIOMUHATH U CHCTEMAaTU3UPOBATh HHPOPMALIUIO.
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KoMmMmyHuKaTHBHBIE YHUBEpPCAJbHbIE Y4eOHbIE JelCTBHS
OOmenne:

COIMOCTAaBIIATh CBOM CYXACHHUS C CYXICHUSMU JPYTUX YYaCTHUKOB JIHAJIOTa,
oOHapy>KHUBaTh Pa3Inyue U CXOJICTBO MO3UIIUIA;

MyOJIMYHO TIPEICTaBIATh PE3yJbTAaThl BBIMTOJHCHHOTO OIBITAa (DPKCIIEPUMEHTA,
HCCIIEIOBaHUs], IPOEKTA);

CaMOCTOSATENILHO BBIOMpaTh (hOpMAaT BHICTYIUICHUS C yYETOM 3a7ad MPEe3CHTAIUA
¥ 0COOEHHOCTEH ayIUTOPUH U B COOTBETCTBUU C HUM COCTABJISTH YCTHBIC U MUChbMEHHBIE
TEKCThI C UCIOJIb30BAHUEM HJLTFOCTPATUBHBIX MaTEpPUAJIOB.

CoBMmecTHas 1eITEJIbHOCTD (COTPYAHNYECTBO):

NOHUMATh U UCIIOIb30BATh MPEUMYIIECTBA KOMAaHIHON U MHIMBUIyaIbHOU PaOOThI
IPU PElIeHUH KOHKPETHOW MpOOJIeMbl, B TOM YKCJIE IPHU CO3AaHUHU MH(POPMAIHOHHOTO
POAYKTA;

OPUHUMATh LEJb COBMECTHOM WH(OPMAIIMOHHON JEATEIbHOCTH 1O cOopy,
o0OpaboTke, nepenaue, popmanuzauny HHGOpPMaLUU, KOJUIEKTUBHO CTPOUTD JIEHCTBUS 10
€€ JOCTWKEHHUIO: pACHpPENeNsaTh pPOJH, JOroBapuBaThCs, OOCYXIAaThb NPOLECC U
pe3yJIbTaT COBMECTHOM padoThI;

BBIMOJHATh CBOIO 4YacTh paboTel ¢ wuHpopmanuend wuam HHPOPMAIMOHHBIM
MPOAYKTOM, JOCTUras KayeCTBEHHOIO pe3yJibTarta II0 CBOEMY HANPABJIEHUIO
Y KOOPJIMHUPYS CBOM JIEUCTBHS C IPYTUMHU WICHAMH KOMaHbL;

OLICHMBaTh  KayecTBO CBOEro BKJIaga B  0o0mmMiA  MHGOPMALIMOHHBIN
OPOAYKT 1O KPUTEPUAM, CaMOCTOSITENBHO C(HOPMYJIHPOBAHHBIM  yYaCTHUKAMU
B3aNMOJICUCTBHSI,

CpPaBHMBATh PE3YJIbTAThl C UCXOAHOW 3aJadyeil W BKJIAJ KaKJIOIO YJICHA KOMaH]IbI
B JIOCTHDKEHHE pe3yJbTaToOB, pa3leiiarh cdepy OTBETCTBEHHOCTH U MPOSBISATH
TOTOBHOCTB K IIPEJOCTABIICHUIO OTYETA IEPE] IPYIIION.

PeryisiTuBHbIe YHUBEpPCAJIbHbIC Y4eOHbIC JEUCTBUS
Camoopranuzanms:
BBISIBJISITH B )KM3HEHHBIX U YYCOHBIX CUTYaIUIX POOJIEMbI, TPEOYIOIIUE PEIICHHUS;
OPUEHTUPOBATHCSI B  PaA3IUYHBIX  MOJAXOJaX K  NPUHATUIO  PELICHUM
(MHIUBHIYaTbHOE MIPUHSITHE PEIICHUH, NPUHSATHE PEIICHUN B TpyNIe);
CaMOCTOATENIbHO COCTaBJISITH AJTOPUTM peIIeHUs] 3afaud (WM ero 4YacTh),
BBIOMpaTh CcHoco0 pelleHus y4eOHOM 3alaud C y4eTOM HUMEIOIIUXCS PECypCcoB M
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh MpeJjiaraéMble BapHaHThI PEILICHUM;
COCTABJIATH IJIaH AEHCTBUM (IJIaH peain3alii HaMEYEHHOT O AJITOPUTMA PEILICHHUS),
KOPPEKTUPOBATh MPEAJIOKEHHBIM aITOPUTM C Y4€TOM TMOJIyYEHHsS HOBBIX 3HAHUU 00
M3y4aeMOM OOBEKTE;
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MPOBOAUTH BHIOOP B YCIOBUSX NPOTUBOPEUMBOW uWHGpoOpManuu u Opathb
OTBETCTBEHHOCTb 3a PEILICHUE.

CaMokoHTpOJIb (peduiekcusi):

BJIQ/IETh CIIOCOOAMU CAaMOKOHTPOJIS,, CAMOMOTHBALIUU U PEQIICKCUU;

JaBaTh OIIEHKY CUTYAIMH U MpeJyiaraTh IUIaH €€ U3MEHEHUS;

YUYUTBHIBATh KOHTEKCT U MPEABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPH
pelIeHN Y4eOHOM 3a/1auu, aAanTHPOBATh PEIICHUE K MEHSIOIIUMCS OOCTOSTENhCTBAM;

OOBSCHATH MIPUYUHBI JOCTHKEHUS (HEegOCTHKEHUS ) pE3yIbTaTOB
MH(POPMAITMOHHON JEeATEeNbHOCTH, J1aBaTh OLIEHKY NPUOOPETEHHOMY OIMBITY, YMETh
HaXOJUTh MO3UTHUBHOE B MPOU3OIIEAIIEH CUTYallUH;

BHOCUTh KOPPEKTHUBBI B JIESITEIHLHOCTh Ha OCHOBE HOBBIX OOCTOSTEIbCTB,
M3MEHUBIINXCS CUTyallUi, YCTAHOBJIEHHBIX OIIMOOK, BO3HUKIINX TPYAHOCTEH;

OILICHUBATh COOTBETCTBUE PE3YJIbTATA I[EH U YCIOBHSIM.

3MOHHOHaJII>HLIﬁ HHTECJ/JIEKT:
CTaBUTHL ce0S Ha MECTO APyroro 4cCJjIOBCKa, INOHMMATb MOTHBBI W HaMCPCHUS

JPyTOTO.

IIpunsiTue ceds U APyrux:
OCO3HaBaTh HEBO3MOXHOCTb KOHTPOJIMPOBATH BCE BOKPYI JaXXE€ B YCIOBHSIX
OTKPBITOTO AOCTYyNA K JHOOBIM 00beMaM HH(GOPMALIHIH.

HNPEAMETHBIE PE3YJIbTATBI

K konity o0ydeHus B 7 Kjaacce y oOydaromierocst 0yayr chopMUpOBaHbl YMCHHUS:

MOSICHATh HA TPHUMEPAX CMBICT TOHSATUH «uHpOpMaIus», «HHPOPMAITMOHHBIHN
mpoiecc», «oOpaboTka wuHGOpMANMKMY, «XpaHEHHWEe WHPOpMaAIUnWy», «IIepeaada
uH(bOpMAITUN Y,

KOIUpOBaTh W  JCKOAMPOBATH  COOOIICHWS 1O  3aJaHHBIM  TPABUJIAM,
JEMOHCTPHUPOBATh TMMOHWMAHUE OCHOBHBIX TPHHIMIIOB KOIUPOBaHWS WH(OpMaIuu
pa3IMYHON NPUPO/IbI (TEKCTOBOM, rpaduuecKoi, ayamo);

CpPaBHUBATh JUIMHBI COOOIICHMI, 3allMCAHHBIX B Pa3UYHBIX aji(daBHTaX,
ONepUpOBaTh CAMHUIIAMHU U3MEPEHU UHPOPMALIMOHHOTO 00BEMA U CKOPOCTH TIEpeiaun
JTAHHBIX;

OILICHUBATh M CPABHUBATH Pa3MePbl TEKCTOBBIX, Ipa)UUECKUX, 3BYKOBBIX (haliJIOB H
BUJIe0(aitiios;

OPUBOJAUTH TPUMEPHl COBPEMEHHBIX YCTPOMCTB XpaHEHUsS U  Tepenayu
uH(OpMaIK, CPaBHUBATH UX KOJIMYECTBEHHBIC XapaKTEPUCTUKH;

BBIICNIATh OCHOBHBIC JTambl B HMCTOPUM W TIOHMMATh TEHJEHIIMU Ppa3BUTHUS
KOMITBIOTEPOB U MPOTPAMMHOTO 00€CIICUEHUS;
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MoJIy4aTh M HCIOJIb30BaTh WH(MOPMAIMI0 O XapaKTEPUCTUKAX MEPCOHAIBLHOTO
KOMITBIOTEPA M €ro OCHOBHBIX 3JIEMEHTax (Ipoueccop, OIlepaTUBHAs IaMSTh,
JIOJITOBPEMEHHAs TaMsITh, yCTPOMCTBA BBOa-BHIBOIA);

COOTHOCUTh XapaKTEPUCTUKHA KOMIIBIOTEPA C 3aJadyaMH, PEIIAEMBIMH C €r0
IOMOIIIBIO;

OpUEHTHUPOBATHCA B UEPAPXUUECKON CTPYKType (HailyloBOM CUCTEMBI (3alIUCHIBATh
noiHoe ums (aitna (katanora), myTh K ¢aiily (KaTtajory) mo UMEIIEMYCs ONMUCaHUIO
(haiisioBOM CTPYKTYPhl HEKOTOPOro HH()OPMAIIMOHHOTO HOCUTEJIS);

paboTaTh ¢ ¢GaisIoBON CUCTEMOMN MEePCOHATBLHOI0 KOMIBIOTEPA C UCIOIL30BaHUEM
rpadguueckoro wuHTep(eiica, a HMMEHHO: C€O3[aBaTh, KOMUPOBaTh, IepeMeEUIaTh,
NEPEMMEHOBBIBATh, YAANATh WU apXUBUPOBaTh (halabl M KaTajlord, HMCIOJb30BaTh
AHTUBUPYCHYIO MPOrPAMMY;

PEACTABISATh PE3YNbTaThl CBOCH MACATENBHOCTH B BHUJAE CTPYKTYPHUPOBAHHBIX
WJUTIOCTPUPOBAHHBIX TOKYMEHTOB, MYJIbTUMEIUNHBIX MTPE3CHTALINIT;

uckath HHpopManuio B VMHTepHeTe (B TOM YuCie, MO KIIOYEBBIM CJIOBAaM, IO
M300paKEHUI0), KPUTHYECKH OTHOCUTHCS K HaijieHHOW wuHoOpMaIuu, OCO3HaBas
OMACHOCTb ISl JIMYHOCTH U OOIEeCTBa pacHpoCTpaHEHUs BPEAOHOCHON MH(pOpMAaINH,
B TOM YHCJI€ SKCTPEMHUCTCKOTO U TEPPOPUCTUUECKOTO XaPAKTEPa;

MOHUMATh CTPYKTYPY aJIpeCOB BEO-PECYPCOB;

UCII0JIB30BaTh COBPEMEHHBIE CEPBUCHI MHTEPHET-KOMMYHHMKALUIA;

coOmoath TpeOoBaHMS OE€30MAaCHOM HSKCIUTyaTallud TEXHUYECKUX CpEICTB
UH(OPMAIIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJOTHUM, COONIOAATh CETEBOM ITHKET,
0a30Bble HOpMbl MH(POPMALIMOHHON STUKM W MpaBa npu padoTe ¢ MPUIIOKEHUSIMHU
Ha JIIOOBIX yCTporcTBax v B UHTEepHETE, BHIOUPATh O€30MaCHbIE CTPATErny MOBEICHUS B
CeTH;

OPUMEHSATh  METOAbl  MPOQUIAKTAKM  HEraTMBHOTO  BIUSHUA  CPEICTB
MH(OPMAITMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJOTUNA Ha 3]I0POBbE MOIH30BATEIIS.

K xonmy oOydenus B 8 kjacce y oOydaromierocs: 0yayt chopMUpPOBaHbI YMEHUS:

MOSICHATh HAa TIpUMEpax Pa3udus MEXAY MO3UIMOHHBIMU U HETO3UIIMOHHBIMU
CHCTEMaMHM CUHCJICHHS;

3allUChIBATh U CpaBHUBATH 1eible yncia ot 0 10 1024 B pa3nuyHbIX MO3UIMOHHBIX
CUCTeMax CUuCeHus (C OCHOBaHUAMHU 2, 8, 16), BBIMOJIHITL apudMEeTHUECKHE OTIepaIiuu
HaJ HUMH;

pPacKphIBaTh CMBICII TIOHSATHH  «BBICKA3BIBAaHUE», «JIOTHYECKAs OIepaIus,
«JIOTUYECKOE BBIPAKEHUE;

3alIMCHIBATh  JIOTHYECKUE BBIPAKEHUS C  HCIOJb30BAaHUEM  JIU3BIOHKIINH,
KOHBIOHKITUM W OTPHUIAHUS, ONMPEACIATh UCTUHHOCTH JIOTHYECKUX BBIPAKCHHUM, €CIIH
W3BECTHBI 3HAYEHUS WCTHHHOCTH BXOASIIMX B HErO TIEPEMEHHBIX, CTPOUTH TaOIHIIBI
WCTUHHOCTH JIUIS JIOTUYECKUX BBIPAKCHU;
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pPacKpbIBaTh CMBICI TIOHSATHUM «HUCIIOJTHHUTEIbY», «AJITOPUTM», «IIPOTpaMMay,
MMOHKUMAs Pa3HUILy MEXIY YIOTPEOJICHMEM 3THUX TEPMHHOB B OOBIJICHHOM pPEYH M
B uH(opmMaTHKe;

OTIMCHIBATh AJITOPUTM PEIICHUs 3a/ladd Pa3IMYHBIMHM CIIOCOOaMH, B TOM YHCIE B
BHIC OJIOK-CXCMBI;

COCTaBJISATh, BBIMOJHATH BPYUYHYIO U Ha KOMIIBIOTEPE HECJIOXKHBIC AJITOPUTMBbI
C UCIIOJIb30BaHUEM BETBIICHUM U IUKJIOB JJIsSl YIPABJICHUS UCTIOJIHUTEIISIMU, TAKUMHU Kak
Po6ot, Uepenamika, UepTexHUK;

HCIOJb30BaTh KOHCTAaHThI M TMEPEMEHHbIE Pa3JIMYHBIX THUIOB (YHMCIIOBBIX,
JIOTUYECKUX, CUMBOJIBHBIX), a TaKkXXe CoIepKalllie HX BBIPAKEHUS, HCIOJIb30BATh
oriepaTop MpHUCBaNBaHMUS;

UCIIOJIB30BaTh MpHU pa3pabOTKe MporpaMM JIOTUYECKHE 3HAUYCHUs, OIepaluu
Y BBIPKCHUSI C HUMU,

aQHAJIM3UPOBATh TPEIJIOKECHHBIC AJITOPUTMbI, B TOM YHUCJIC ONpPEICIsATh, KaKHE
pe3yJIbTaThl BO3MOKHBI MPH 33TAHHOM MHOKECTBE UCXOJHBIX 3HAUCHUMH;

co3/1aBaTh M OTJAXHWBATh IIPOrpaMMBl Ha OJHOM M3 S3BIKOB IIPOTPaMMHPOBAHUS
(Python, C++, Ilackainb, Java, C#, IIIkobHBIH AJITOPUTMHUYCCKHN SI3BIK), pean3yIOIne
HECIIOKHBIC aJTOPUTMBI 00pa0OTKH YHCIIOBBIX JAHHBIX C HCIIOJb30BAaHUEM ITUKIIOB
Y BETBJICHUH, B TOM YHCJIE PEATM3YIOIIME TPOBEPKY ACIUMOCTH OJTHOTO LIEJIOr0 Yucia
Ha Jpyroe, MPOBEPKY HATYpPaJIbHOTO YHCJIAa HA TMPOCTOTY, BBIACICHUS MHDP U3
HATypaJbHOTO YHCIIA.

K konity o0ydenus B 9 kjaacce y ooydaromierocst 0yayr chopMUpOBaHbl YMEHHUS:

pa3OuBaTh 3aJayd Ha T0J33/la4yd, COCTABJISTh, BBINOJHATH  BPYUHYIO
M Ha KOMIBIOTEPE HECJIOXKHBIE AJITOPUTMBI C HCIOJIH30BAHUEM BETBICHUM, LHMKIOB
Y BCIIOMOTATEIbHBIX aJITOPUTMOB JIJIsl YIIPABJICHUS UCIIOJIHUTESIMU, TAKUMH Kak Po6oT,
Yepenamika, YepTeKHUK;

COCTABJISITh W OTJIAXKUBATH MPOTPAMMBbI, PEATU3YIOIIUE THUIIOBBIE AITOPUTMBI
00pabOTKM YHUCIOBBIX IMOCJIEI0BATEILHOCTEN WM OJHOMEPHBIX YHMCIIOBBIX MAacCCHUBOB
(MOMCK MaKCMMYMOB, MUHUMYMOB, CYMMbI WJIM KOJUYECTBA JIEMEHTOB C 3aJaHHBIMU
CBOMCTBaMM) Ha OJJHOM M3 sI3bIKOB nporpammupoBanus (Python, C++, [lackanb, Java,
C#, llIxonpHbIl AnropuT™MUYecKuid SA3bIK);

PacKpbIBaTh CMBICT TIOHSITHH «MOJENb», «MOJCIUPOBAHUE», OMPEACIATh BHUJIBI
MoOJIeTIel, OIIEHUBATh COOTBETCTBUE MOJICIH MOACIUPYEMOMY OOBEKTY H IIEISIM
MOJIETUPOBAHUS;

UCIIOJIB30BaTh Tpadbl W JACPEeBbS Uil MOJCIUPOBAHUS CHCTEM CETEBOM
U UEPAPXUIECKON CTPYKTYPBHI, HAXOAUTH KpaTYaliui myTh B Tpade;

BBIOMpPATh CHOCOO TMPEACTABJICHHUS JAaHHBIX B COOTBETCTBUU C TIOCTABIICHHOMN
3amauedt  (TabnuIbl, CXeMbl, TpaduKd, JUarpaMMmbl) C  UCHOJIb30BAaHUEM
COOTBETCTBYIOIIMX MTPOrPAMMHBIX CPEJICTB 0OPaOOTKU JaHHBIX;
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WCIIOIh30BaTh JICKTPOHHBIC TAOMHIIBI J11 00pabOTKM, aHANM3a W BHU3yaJn3aIliu
YUCJIOBBIX  JIaHHBIX, B TOM YHCIE C BBIJICJICHHEM JUana3oHa  TaOJIMIIBI
U YIOPSA0YMBAHUEM (COPTUPOBKOIA) €r0 IJIEMEHTOB;

co37aBaTh W TMPHUMEHSTh B JJIGKTPOHHBIX TaOiUIax (HOpPMYyJbl Il PacdyeToB C
MCIIOJIb30BAHUEM BCTPOEHHBIX apuMeTHUeCKUX (QPYHKIUN (CyMMHUPOBAHHUE U TMOJCYET
3HAYCHUM, OTBEUYANOIIMX 3aJaHHOMY YCJIOBHIO, cpeaHee apu(MeTHdecKkoe, ITOUCK
MaKCUMaJIbHOTO ¥ MHUHUMAJBHOTO 3HAYEHHUs), aOCOJIOTHOW, OTHOCUTEIHHOM,
CMEIIAHHOW aJIpecalny;

WCII0JIB30BATh AJIEKTPOHHBIE TAOIHUIIBI JIsl YUCIICHHOTO MOJISTMPOBAHHUS B TTPOCTHIX
3a/1ayax U3 pa3HbIX MPEAMETHBIX 00JIacTel;

UCITIOJIB30BaTh COBPEMCHHBIC WHTEPHET-CEPBHUCHI (B TOM quCIIe
KOMMYHUKAITMOHHBIC CEPBUCHI, OOJAYHBIC XPAHWININA JAHHBIX, OHJIAWH-TIPOTPAMMBI
(TekcTOBBIE U TpadUUYECKHUE PEJaKTOpbl, Cpeabl pa3pabOTKH)) B Y4EOHOU H
IMOBCEJHEBHOM JICSITECIbHOCTH;

IPUBOAUTH PUMEPHI UCIOJIB30BAHKS T€OMH(GOPMAIIMOHHBIX CEPBUCOB, CEPBHUCOB
rOCYJapCTBEHHBIX YCIIYT, OO0Opa3oBaTelNbHBIX CEpBUCOB MHTepHeTa B y4eOHOU
Y TIOBCETHEBHOM JCSATEIBHOCTH;

UCIIOJIb30BaTh Pa3JIMYHBbIE CPEACTBA 3allUTHl OT BPEJOHOCHOIO MPOrPAMMHOIO
oOecrieueHus, 3amuIaTh MEPCOHATBHYI0 WHOOPMAIUI0 OT HECAHKIIMOHHUPOBAHHOTO
JOCTyIla U €ro MOCHEACTBUH (pa3riamieHusi, MOJMEHbI, YTpaThl JIaHHBIX) C Y4ETOM
OCHOBHBIX TEXHOJIOTHYCCKUX M COMUAITbHO-TICUXOJIOTHISCKUX aCTICKTOB UCITOIH30BAHUS
cetu UHTepHeT (ceTeBasi aHOHUMHOCTD, IIUGPOBOU Clies], ayTeHTUYHOCTh CYOBEKTOB U
PECYpCOB, OMMACHOCTh BPEIOHOCHOTO KOJIa);

pacro3HaBaTh MOMBITKA W MPEIYNPEkKIaTh BOBJICUCHHUE CE0Sl M OKPY KAIOIINX
B JICCTPYKTUBHBIC M KPUMHHAIbHBIC (OPMBI CETEBOW AKTHBHOCTH (B TOM YHCIIE
KuOepOyJUIHHT, (PUIITUHT).

20



TEMATHYECKOE IINTAHUPOBAHUE

v

7 KIIACC
Haumenosaunue
Ne KonnuectBO OCHOBHEIE BUIBI 1€ATEIILHOCTH
pa3zenoB U TEM [IporpammMmHoO€E conepxaHue
n/n 4acoB o0yyaromuxcs

y4eOHOTO IpeaMeTa

Paszpnea 1. llndpoBasi rpaMOTHOCTH

1.1

Kommbrorep —
YHUBEPCATHHOE
YCTPOMCTBO 00pabOTKH
JaHHBIX

2

Komrbrorep — yHuBEpCcabHOE
BBIYHCIINTEIBHOE YCTPOMCTBO,
paboTaroliee 1o mporpamme.

Tunel KOMIIBIOTEPOB: MEPCOHAIBHbBIE
KOMITBIOTEPHI, BCTPOECHHBIE
KOMITBIOTEPBI, CYIEPKOMITbIOTEPHI.
MoOumbHbIE YCTPOWCTBA.

OCHOBHBIE KOMIIOHEHTBI KOMITBIOTEPA
v uXx Ha3HaudeHue. [Ipomeccop.
OnepatuBHas U T0ITOBPEMEHHAS
NaMsTh. Y CTPOMCTBA BBOJA U BBIBOJA.
CeHCOpHBIiA BBO/I, TaTYNKH MOOMITHHBIX
YCTPOMCTB, Cpe/ICTBa OMOMETPUUYECKOM
ayTeHTU(UKALIAH.

Wcropus pa3BUTHSI KOMITBIOTEPOB

U IPOTPaMMHOT0 00€CIIEUEHUSI.
[TokoJIeHHs] KOMITBIOTEPOB.
CoBpeMeHHBIE TEHJEHIIMU Pa3BUTHS
KOMITbIOTEPOB. CyNnepKOMIBIOTEPHI.

PackpbIBaTh CMBICIT U3y4aeMbIX ITOHATHM.

AHanM3upoBaTh YCTPOMCTBA
KOMIIBIOTEpA C TOUKU 3PEHUS
OpraHu3aluy IpoLeyp BBO/A,
XpaHeHus1, 00padOTKH, BEIBOJA

U niepeiadyu HHGOopMaIiu.
AHanm3upoBath HHPOpPMAITHIO
(curHanbl 0 TOTOBHOCTH U HETIONIAJIKE)
MIPY BKJIFOUEHUHU KOMITBIOTEPA.
N3y4ars uHpOpmMaLuio

0 XapaKTepUCTUKAX KOMIBIOTEPA.
HccnenoBaTh HCTOPUIO pa3BUTHUS
KOMIIBIOTEPOB U MPOTPAMMHOTO
o0ecrneveHuns, COBpeMEHHbIE TCHICHIIUU
Pa3BUTHSI KOMITBIOTEPOB

U CYTIEPKOMIIBIOTEPOB.

OO0cyxnaTh npaBusa TEXHUKU
0€30MacHOCTH U TIPABHII PA0OTHI

Ha KOMIIBIOTEPE.

21



[TapannenbHbIE BBIYMCIEHUS.
[lepcoHanbHBIN KOMITBIOTED.
[Ipoueccop n ero XxapakTepUCTUKH
(TakTOBas 4aCTOTA, PA3PSIAHOCTH).
OneparuBHas MamsTh.
JlonroBpeMeHHas maMsTh. Y CTpPOKMCTBA
BBOJIa U BbIBO/IA. OOBEM XpaHUMBIX
JAHHBIX (OMepaTUBHAS MAMSTh
KOMIIBIOTEPA, JKECTKUI

U TBEPAOTEIbHBIN TUCK, TOCTOSTHHAS
naMsTh cMapT(HoHa) U CKOPOCTh
JOCTyTa JJIsl pa3JIMYHBIX BUJIOB
HOocHuTenen. TexHnka 6e30macHOCTH
U TIpaBmIIa paboThI HA KOMIIBIOTEPE

Ipakmuueckue pabomot’:
1. Bxnouenue xomnviomepa u nonyuerue
uHgopmayuu 0 e2o XapaKxmepucmuKax

1.2 | IIporpamMmbl U JaHHBIE

[IporpammHoe obecnieueHne
KomIbroTepa. [Ipuknagnoe
mporpaMmmMHoe o0ecrieueHue.
CucreMHOE TPOrpaMMHOE
obecneuenue. Cucrembl
nporpammupoBanus. [IpaBoBas oxpana
mporpamMm M JaHHbIX. becruiatabie
Y YCIIOBHO-OCCIUTaTHBIC TPOTPaAMMBI.
CB00O0THOE TTPOTPAMMHOE
o0ecrnieyeHue.

@Dalinel ¥ Manku (KaTaaoru).

PackpbIBaTh CMBICIT H3y4aeMbIX OHSATHUH.
N3yyaTh BOpOCHI IPaBOBOM OXpaHbI
MPOTpaMM U JaHHBIX.

Onpenensite IporpaMMHbIE CPEACTBA,
HE0OXOAUMBIE JUISl OCYIIECTBICHHUS
UH()OPMAITMOHHBIX TPOIECCOB

IIPU PELLICHUU 3a]1a4.

OnpenensiTe OCHOBHBIE XapaKTEPUCTUKHU
OIIEPAIMOHHON CUCTEMBI.

OnepupoBaTh KOMIIbIOTEPHBIMU
uH(pOpMAITMOHHBIMU OOBEKTAMHU

! TIpemaraemelii B porpamMmme 1o HHPOPMATUKE MEPEIEHD MPAKTHYECKHX pabOT HOCUT PEKOMEH/IATENBHBII XapaKTep.
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[IpuHumMIBI HOCTpOEHUS (ParIOBBIX
cucteM. [lonHoe ums ¢aiina (manku).
[1yTs k (aiiny (manke). Pabota

¢ (paillaMmu M KaTanoramu cpeacTBaMu
ONEPalMOHHON CUCTEMBI: CO3/1aHUE,
KOIIMPOBAHUE, NEPEMEILIEHNUE,
nepeuMeHOBaHue U yaaneHue (aitsion
U manok (katanaoros). Tumsl (aitios.
CpolicTBa (ailioB. XapaKkTepHbIe
pa3Mepsbl (aiiaoB pa3InYHbIX TUIIOB
(cTpaHuIa TEKCTA, JIEKTPOHHAS! KHUTA,
dboTorpadusi, 3anUCh MECHH,
BUJICOKJITUTI, TOJTHOMETPAXKHBIN (PHITBM).
ApxuBanus qaHHbiX. Mcnonib3oBanue
MpOrpaMM-apXuBaTopoB. DaiIoOBbIN
MeHekep. [louck ¢aiinoB cpeacTBamu
OIEPAIlMOHHON CUCTEMBL.
KoMmmnbroTepHble BUPYCHI U APYTUE
BpPEAOHOCHBIE porpaMmsbl. [Iporpammel
JUIS1 3aIUTHI OT BUPYCOB

B HarJIsiTHO-TpadudecKomM uurepdeiice.
BhITTOTHATE OCHOBHBIE OTIEpaIiu

c ¢aiinamMu U mankaMmu.

OuenuBarhb pa3mepsl (Hansos,
MOATOTOBJICHHBIX C UCIIOJIb30BAHUEM
pa3IMYHBIX yCTPOWMCTB BBOJA
uH(opmaiuu (KJ1aBUaTyphbl, CKaHEPa,
MUKpo(doHa, GOTOKaMEPHI,
BUJICOKAMEPHI).

Hcnonp30BaTh MpOrpaMMBI-apXHBATOPEI.
OcymmecTBIATh 3aMUTy WHOOPMAITUN

OT KOMITBIOTEPHBIX BUPYCOB C TOMOIIBIO
AHTUBUPYCHBIX IPOTPAMM.
[InanupoBaTh M CO371aBATh JINYHOE
MH(OpPMAIIMOHHOE MTPOCTPAHCTBO.
Ilpakmuueckue pabomoi:

1. Boinonnenue 0CHOBHbIX Onepayull

¢ Qatinamu u nankamu.

2. Cpaenenue pasmepos mexkcmoegulx,
epaghuueckux, 36yK08bIX U 8U0COPalinos.
3. U3yuenue snemenmos unmepghetica
UCNONIL3YEeMOU ONePAYUOHHOU CUCEMBL.
4. Hcnonv3osanue npoepammol-
apxueamopa.

5. 3awuma unghopmayuu

OmM KOMNBIOMEPHBIX BUPYCOE C NOMOUILIO
AHMUBUPYCHBIX NPOCPAMM
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1.3.

Kommbrorepusie cetu

O0beHEHNE KOMITBIOTEPOB B CETb.
Certb Unrepuer. Beb-cTpanuiia,
BeO-caiit. CTpyKTypa aipecoB
BeO-pecypcoB. bpaysep. [lonckoBsie
cucteMsl. [Tonck napopmanuu

10 KJIFOYEBBIM CIOBAM

¥ 110 n300pakeHu1o. JlocToBepHOCTh
uH(}OpManuu, NOJTy4eHHON

nu3 UnarepHera.

CoBpeMeHHbIE CEPBUCHI HHTEPHET-
KOMMYHUKALIUH.

CereBoii 3TUKET, 6230BbIE HOPMBI
UH(OPMALMOHHON ATHKH U IpaBa
npu pabote B Intepuere. Ctpareruu
Oe3onacHoro noseaeHus B MIuTepHere

PackpbIBaTh CMBICIT U3y4aeMbIX MOHATHMA.
OcymecTBISTh MTOUCK UH(POpMAITUU

10 KJIFOYEBBIM CI0BaM

U 10 U300pKEHUIO.

[IpoBepsTh AOCTOBEPHOCTH MH(GOPMALIHH,
HailieHHO! B cetu MHTepHeT.
BoccranaBimBaTh agpec BeO- pecypca

U3 UMEOUIXCsl GparMeHToB.
OcyuiecTBIATh B3aUMOJCICTBHE
MOCPEACTBOM JIEKTPOHHOMU ITOYTHI,
BUJIC0-KOH(DEPEHII-CBSI3H.

N3yyaTh ceTeBOM 3TUKET.

HccnenoBaTs cTpaTeruu 0€30MacHOrO
nosezieHus B MHTepHere.
Ilpakmuueckue pabomot:

1. Ilouck unghopmayuu no K1o4ebim
CIIOBAM U O U300PAINCEHUIO.

2. Hcnonvzosanue cepeucos unmepnem-
KOMMYHUKAYUU

Htoro no pazaeny

Pa3zpnes 2. Teoperuueckue 0CHOBBI HH(pOPMATHKH

2.1

Nudopmarnus u
UH(POPMALIMOHHbIE
TIPOIIECCHI

2

NHudopmaiiyst — 01HO U3 OCHOBHBIX
NOHATHM COBPEMEHHON HAYKH.
Nudopmarus kak cBeaeHUs,
npeIHa3HauYCHHBIC TSI BOCTIPHUSTHS
9YeJI0BEKOM, M HH(OpMAIIHS KaK
JaHHbIE, KOTOPbIE MOT'YT OBITh

PackpbIBaTh CMBICIT N3y4aeMbIX IOHATHUH.
OuenuBath UHGOPMAIUIO C TO3UIIUU €€
CBOMCTB (aKTyaJbHOCTb, JOCTOBEPHOCTb,
MOJHOTA U JP.).

N3y4ath BO3MOKHOCTH OIUCAHUS
HEIPEPHIBHBIX 00BEKTOB U TIPOIIECCOB
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0o0paboTaHbl aBTOMATU3HUPOBAHHOM
CHACTEMOM.

JIMCKpETHOCTh NaHHBIX. BO3MOXHOCTh
OTMCaHUs HEMPEPHIBHBIX 00BEKTOB

Y MIPOLIECCOB C MOMOIIbIO JUCKPETHBIX
JAHHBIX.

HNHpopMaInnoHHbIC TPOIIECCHI —
MIPOIIECCHI, CBSI3aHHBIE C XPAHECHUEM,
peoOpa3oBaHUEM U IIepeaadcii JaHHbBIX

C IOMOIIBIO TUCKPETHBIX TaHHBIX.
Briaensats uHGOpMaImOHHYIO
COCTaBJISIONUIYIO MPOIIECCOB

B OMOJIOTUYECKUX, TEXHUYECKHIX

U COIIMAIbHBIX CHCTEMaX.

O1eHrBaTh YMCIIOBBIC MTapaMETPhI
WH(POPMAITMOHHBIX MPOIECCOB (00BEM
naMsITH, HEOOXOAUMOM NIl XpaHESHUS
uH(}OpPMaIUU; CKOPOCTh Mepeadn

2.2

IIpencrasienue
uHpopMauu

CumBon. Andaut. MomHOCTH
andasuta. PaznooOpaszue s361K0B

u andaBuToB. ECTeCTBEHHBIC U
(dbopManbHbIe A3bIKU. ATI(ABUT TEKCTOB
Ha PYCCKOM A3bIKE. JIBOMYHBIN
andasut. KoanyecTBo BCEBO3MOKHBIX
c10B (KOJOBBIX KOMOMHAITHI)
(bUKCHUPOBAHHOM JUTUHBI B TBOUYHOM
andasure. [IpeodbpazoBanue 110060r0
andasuta K 1BonyHOMY. KonmmdecTBo
Pa3JIMYHBIX CIOB (PUKCUPOBAHHOM
JUTHHBI B alihaBUTE OMPeIeTICHHOM
MorHocTU. KogupoBanue cMMBOJIOB
OJIHOTO aJi(paBUTA C TOMOIILIO KOJOBBIX
CJIOB B JIpyroM andaBute, KoAoBas
Tabnuia, 1eKOuPOBaHHE.

JBonunsii koA. [IpeacraBinenue
JAHHBIX B KOMITBIOTEPE KaK TEKCTOB

PackppiBaTh CMBICI N3y4aeMbIX OHATHN.
[IpuBOAUTE IPUMEPHI KOJUPOBAHUS

C MCIIOJIb30BAaHUEM PA3ITMYHBIX
asipaBUTOB, BCTPEUAIOLINXCS B KU3HU.
KoaupoBars u 1€KOMPOBATH COOOIIEHUS
10 U3BECTHBIM ITpaBUIIaM KOAUPOBAHHUSI.
Onpenenars KOJIMYECTBO Pa3InuHbIX
CHUMBOJIOB, KOTOPbIE MOT'YT OBITh
3aKOMPOBAHBI C IIOMOIIBIO ABOMYHOIO
KoJia (PUKCUPOBAHHOM JJTUHBI
(pa3psTHOCTH).

Onpenenars pa3psIHOCTb JBOUYHOTO
KOJ1a, HEOOXOAMMOr0 JJ11 KOAUPOBAHHUS
BCEX CHMBOJIOB aj(aBuTa 3a/1aHHOM
MOIITHOCTH.

IToacunuTHIBATH KOJIMYECTBO TEKCTOB
JAHHOM JIJTMHBI B JAHHOM ajiaBUTE.
OnepupoBarh €AMHUIIAMU U3MEPEHUS
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B JIBOUYHOM aji(paBuTe.
NudopmarinonHbpiii 00beM JTaHHBIX.
but — MuHMManbLHas eIMHALA
KOJIM4YeCcTBa MH(POpMAIIMH — TIBOMYHBIN
paspsia. EnuHATIBI n3MepeHuUsI
uH(}OpPMAITMOHHOTO 00beMa TaHHBIX.
burt, 6aiiT, kuao0OaiT, Meradaur,

rurabait. CKopocTb nepeauu JaHHbIX.
EnuHunel ckopocTu nepeiayu JaHHbIX.

KoaupoBanue TekctoB. PaBHOMEpHBIN
koJ. HepaBHoMepHbIi koa. KoaupoBka
ASCII. BocbMuOUTHBIE KOJUPOBKHU.
[Tousitue o kogupoBkax UNICODE.
JlexoaupoBaHue COOOIICHMI

C HCIIOJIb30BAHHEM PABHOMEPHOT O

Y HEpPAaBHOMEPHOTO KOJa.
NudopmarinoHHbIil 00BEM TEKCTA.
Uckaxenune napopManuu npu
nepenaye. O01Iee npeacTaBicHue

0 U(PPOBOM IMPEACTABICHUU
ayAMOBU3YAIIbHBIX U JPYTUX
HETPEPBIBHBIX TAHHBIX.

Koauposanue upera. [{BeToBbie
mozaenu. Monens RGB. I'nybuna
koauposanus. [Tanurpa. PactpoBoe

Y BEKTOPHOE MPEACTABICHUE
nzobpaxxenui. [1ukcens. OreHka

KoJinuecTBa uHpopmaiuu (Out, Oair,
KWJI00aiT, MerabaiiT, rurabair)

U CKOPOCTH Tepeadn JaHHBIX.
KoaupoBaths u 1eKOUPOBATh TEKCTOBYIO
MH(OPMAIUIO C UCTIONH30BAHUEM
KOJIOBBIX TaOJIUII.

Boruucisats nndopmamoHHbd 00beM
TEKCTa B 3aJJaHHON KOJIUPOBKE.
OuenuBarh HH(OPMALIMOHHBIA 00bEM
rpaduvecKux JaHHBIX JJIsl pACTPOBOTO
H300paKeHUSI.

Onpenensate 00bEM aMSITH,
HEO0OXOAUMBII 1J1s1 TPEACTaBICHUS

Y XpaHEHHUsI 3BYKOBOTO (paiiia.
Ilpakmuueckue padomot:

1. Onpedenenue Kko0a cCuMB0.1a 8 PA3HbBIX
KOOUPOBKAX 8 MEKCMOBOM NPOYeCccope.
2. Onpeodenenue Kkoda yeema 6 naiumpe
RGB 6 epagpuueckom peoaxmope.

3. Coxpanenue pacmpogozo
epaguuecko2o uz0opadicenuss 8 pazHbix
Gopmamasx.

4. 3anucw 38yK08bIX atinos

C PA3IUYHbIM KA4eCmeoM 36Y4aHusl
(271yOUHOU KOOUPOBAHUSL U HACTOMOT
ouckpemuzayuiL)
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uH(}OpMaMOHHOTO 00beMa
rpaduuecKuX JaHHBIX JJIsI pACTPOBOTO
nzoOpaxenus. KogupoBanue 3Byka.
Pa3psaHOCTB M yacToTa 3anucu.
KonnuecTBO KaHaI0OB 3aIIMCH.

O11eHKa KOJIMYECTBEHHBIX [TApaMETPOB,
CBSI3aHHBIX C MPEJCTaBICHUEM

U XpaHEHHEM 3BYKOBBIX (DaiiyioB

Htoro no pazaeny 11

Paznen 3. UndpopmManmoHHbIe TEXHOJIOT N

3.1 | TekcTOBBIE TOKYMEHTBI 6

TekcToBbIE JOKYMEHTHI U UX
CTPYKTYPHBIE 3JIEMEHTHI (CTpaHHULIA,
ab3ary, cTpoka, CJI0BO, CHMBOM).
TeKkCTOBBIN MPOLIECCOP — UHCTPYMEHT
CO3JaHusl, PEIaKTUPOBAHHUS

u (hopMaTupoBaHus TekcToB. [IpaBuna
HaOopa Tekcta. PenakrupoBanue
tekcra. CBoricTBa cuMBoJIOB. Llpudr.
Tuns mpudToB (pydIeHsbIe,

C 3aC€YKAMH, MOHOIIIMPUHHBIE).
[Tony>kupHO€E 1 KypCUBHOE HaUepTaHHUE.
CaoiicTBa ab3a11eB: rpaHUIIbI, A03aITHBIHI
OTCTYII, UHTEPBAJI, BHIDaBHUBAHMUE.
[TapameTpsl cTpanunel. CTriieBoe
dopmatupoBanue. CTpyKTypUpOBaHUE
UH(GOPMAIIUU C TIOMOIIBIO CITUCKOB

U Tabuul. MHOrOypOBHEBBIE CITUCKH.

PackpbIBaTh CMBICIT U3y4aeMbIX ITOHATHM.

AHanmuM3upoOBaTh MOJIH30BATEIHCKUMA
uHTEepdeiic MPUMEHIEMOTO
IIPOrpaMMHOTO CPeJICTBa B paboTe

C TEKCTOBBIMU JIOKYMEHTAMH.
Onpenenarb yCaoBUS U BO3MOXKHOCTH
MPUMEHEHUS NMPOTPAMMHOTO CPEICTBA
JUTSI pEIIICHUST TUTTOBBIX 3a/1a4d B paboTe
C TeKCTOBBIMU JJOKYMEHTAMH.
BrIABIIATH 00ITICE M pa3Iuyus B pa3HbIX
MPOTPaMMHBIX MTPOTYKTAX,
MpeAHA3HAYCHHBIX JJIS1 PEIICHUSI OJTHOTO
KJIacca 3aj7ia4 B paboTe ¢ TEKCTOBBIMHU
JIOKyMEHTaMH.

CoznaBath U peIaKTUPOBATH TEKCTOBBIC
JTOKYMEHTBI TTOCPEICTBOM
KBaJIU(UITMPOBAHHOTO KJIABUATYPHOTO
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JloOaBineHne TaOMUIl B TEKCTOBEIC
JOKyMeHTHI. BeTaBka n3o0paxkeHuit
B TEKCTOBBIE IOKYMEHTHI. O0TeKaHue
n300pakeHni TeKcToM. BiimtoueHnue
B TEKCTOBBIN JJOKYMEHT JIUarpaMm,
dbopmyI1, HyMepalu# CTPaHHMII,
KOJIOHTUTYJIOB, CCBIJIOK U JIPYTHUX

anemeHTOB. [IpoBepka npaBonucaHus.

PaccranoBka nepeHoOCOB.

I'osmocoBo¥ BBO TEKCTA.

Onrtrnueckoe pacrio3HaBaHHUE TEKCTA.
KomnerotepHsiii nepeBoa.
Ucnonws3zoBanue cepucos MHTepHEeTe
JU1s1 00pabOTKH TEKCTa

MACHbMa C UCIIOJIb30BaHUEM 0a30BBIX
CPEIICTB TEKCTOBBIX PEIAKTOPOB.
dopMaTHPOBATh TEKCTOBBIC TOKYMEHTHI
(ycTaHaBIMBaTh TAPAMETPHI CTPAHUIIBI
JTOKyMeHTa; (OpMaTUPOBATH CHMBOJIBI
1 a03aIibl; BCTABIIATh KOJOHTUTYJIBI U
HOMEpa CTPAHHUILI).

BceraBnsaTs B JOKyMEHT (pOpPMYJIbI,
TaOJIUIIBI, U300paxeHust, 0POPMIIAThH
CIIUCKH.

Hcnonb30BaTh CCHUIKH M IIUTHPOBAHUE
MCTOYHUKOB TP CO3/IaHUU Ha UX OCHOBE
COOCTBEHHBIX MH(OPMAIIMOHHBIX
00BEKTOB.

Hcnonp30BaTh MHTEIUICKTYJTBHBIE
BO3MOYKHOCTH COBPEMEHHBIX CHCTEM
00pabOTKH TEKCTOB.

Ilpakmuueckue padomel:

1. Co30anue nHebonbuiux mexKcmosuix
O0OKYMEHMO8 NOCPeOCmE8oM
K8AIUDUYUPOBAHHO20 KILABUATYPHO2O
NUCLMA C UCNONB30B8AHUEM DA308bIX
cpeocme meKcmosbix pedaKmopos.

2. opmamuposarue mekCcmogvix
OOKYMEHmMO8 (YCMAaH08Ka napamempos
CMpanuyvl OOKyMeHma,
Gopmamuposanue cumeonos u adbzayes;
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8CMABKA KOJOHMUMYIO08 U HOMEPOB
cmpanuy).

3. Bcmaska 6 ookymenm gpopmyi,
mabauy, uzoobpasiceHutl, ogopmieHue
CHUCKOS8.

4. Cosoanue HeOONbUIUX MEKCMOBLIX
OOKYMEHMO8 C YUMmamamu U CCoLIKaAMu
Ha yumupyemole UCMOYHUKU

3.2

Kommnerorepnas
rpaduka

3HAKOMCTBO C rpadUyeCKUMHU
penakropamu. PacTpoBbie pUCYHKHU.
Hcnons3oBanue rpadudeckux
npuMHATHBOB. Oriepannu
peaaKTUPOBAHUS TPAPUIECKUX
00BEKTOB, B TOM YHCIIE IIUPPOBBHIX
dboTorpaduii: u3MEHEHHE pa3Mepa,
o0pe3ka, TOBOPOT, OTpaxeHue, padboTa
¢ obnacTsiMu (BbIIETICHUE,
KONTMPOBaHUE, 3QJIMBKA IIBETOM),
KOPPEKLUA [[BETA, SIPKOCTH

U KOHTpacTHOCTH. BekTopHas rpaduka.

Co3iaHne BEKTOPHBIX PUCYHKOB
BCTPOSHHBIMH CPEICTBAMHU TEKCTOBOTO
Iporeccopa Wi APyrux MporpamMmm
(mputoxenuii). JlobasieHue
BEKTOPHBIX PUCYHKOB B JJOKYMEHTBI

PackppiBaTh CMBICIT H3y4aeMbIX TOHATHH.
AHanM3upoBaTh MOJIH30BATEIbCKUN
uHTepdenc NpUMEHsIeMOro
MPOTPaMMHOTO CPENICTBA B paboTe

C KOMIIBIOTEPHOM TpaduKoil.
Onpenenars yciaoBHs U BO3MOXHOCTH
MPUMEHEHHUS NMPOrPaMMHOI0 CpEICTBa
JUI pellieHus] TUIIOBBIX 3a/1a4 B paboTe
C KOMIIBIOTEPHOM TpaduKoil.

BrisBasaTh o0111ee 1 pa3inyus B pa3HbIX
IPOrpaMMHBIX IPOJYKTaX,
NpeaHa3HaYEHHBIX JJI51 PEILICHUS OTHOTO
KJ1acca 3aJa4 B paboTe ¢ KOMIIbIOTEPHON
rpauKoi.

Co3znaBaTh U pelaKTUPOBATh
M300paKeHUsI C MOMOIIbIO
UHCTPYMEHTOB PaCTPOBOIO
rpauyecKoro peaakropa.

Co3znaBaTh U peJakKTUPOBATH

29




M300paXKeHUsI C MOMOILbIO
WHCTPYMEHTOB BEKTOPHOTO
rpauyecKoro peaakTopa.
J100aBIIATh BEKTOPHBIC PUCYHKH

B IOKYMEHTHI.

Ilpaxkmuueckue padomul:

1. Co3z0aHnue u/unu peoakmuposaHue
U300pasicenus, 8 Mom Yucie Yu@dposvix
Gdomoepagpuii, ¢ nomowbio
UHCMPYMEHMO8 PACPOBO20
epaghuueckozo pedakmopa.

2. Co30anue u peoakmuposaHue
U3006padiceHUss ¢ NOMOUBIO
UHCMPYMEHMO8 BeKMOPHO20
epaguueckozo peoaxmopa

3.3

MynbTUMEINITHBIE
MPE3CHTAIUU

[ToaroroBka MyJIbTUMEIMNHBIX
npe3enrtanuii. Cmaiin. Jlo6aBnenue
Ha CJaij] TeKCTa U N300 pakeHUH.
PaboTta ¢ HECKOJILKMMHU ClIaliJIaMH.
JloGaBiieHne Ha ciaiy
ayIMOBU3YAJIbHBIX JAHHBIX.
Anunmanus. ['unepcebuiku

PackppiBaTh CMBICI N3y4aeMbIX OHATHN.

AHanM3UpOBAaTh MOJTH30BATEICKUAN
uHTepdenc IPUMEHIEMOro
MIPOrpaMMHOT0 CPeJICTBa B paboTe

C MyJIbTUMEIUHHBIMH MTPE3CHTAIHSIMH.
OmnpenensTs yCIoBUs U BO3SMOKHOCTH
MPUMEHEHHUS TPOTPAMMHOTO CPEICTBA
JUI peIlieHus] TUTIOBBIX 3a/1a4 B paboTe
C MyJIbTUMEIUUHBIMU MTPE3ECHTALIUSIMH.
BrisBasTh 00111€e 1 pa3nuyus B pa3HbIX
POrpaMMHBIX IPOJYKTaX,
peIHa3HauYeHHBIX JJIs1 PEIICHHS OTHOTO
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KJIacca 3a7a4 B padoTe

C MyanHMCI[PIﬁHBIMH MMpE3CHTAlUAMU.

CoznaBaTh npe3eHTali, UCTIOIb3Ys
TOTOBBIC 11a0JIOHBI.

Ilpakmuueckue pabomul:

1. Co3z0anue npezenmayuu

C 2UNEePCChIIKAMU Ha OCHOBE 20MOBbIX
wabnoHo8

Htoro no pazaeny 13
PeszepBHOE Bpems 2
OBLIEE KOJIMYECTBO 34
YACOB IIO ITPOTPAMME
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8 KUIACC

No
n/m

HanmMmenoBanue
pa3/iesioB U TEM
y4eOHOTO MpeamMeTa

KommuecTBo
YacoB

[IporpammHoe conepkanue

OCHOBHBIE BUIBI AEITEILHOCTH
o0OydJaromuxcs

Pa3zpnes 1. Teoperuyeckue ocHOBBI HH(pOPMATHKH

1.1

CucTeMBl CUUCIICHUS

6

Herno3unuuoHHbIE M TO3ULIMOHHBIE
CUCTEMBI CUHCIICHUS. ATpaBUT.
OcHoBanue. Pazsepnyras popma
3anucH yucia. [lepeBox B JeCATUYHYIO
CUCTEMY YHCEJl, 3alIMCaHHBIX B JPYTHX
cUCTeMax cuuciaeHus. Pumckas
cUcTeMa cuucieHus. J(BonyHas
cuctema curcienus. IlepeBon menbix
yucen B npeaenax ot 0 go 1024

B IBOMYHYIO CUCTEMY CUUCIICHUS.
BocbMepruHas cucreMa CYMCIICHHUS.
[lepeBox uncen U3 BOCbMEPUYHON
CUCTEMBI B IBOUYHYIO U IECITUYHYIO
CUCTEMBI U 0OPATHO.
[IlecTHagnarepu4Has cucTeMa
cuucienus. [lepeBon uncen

13 HIECTHAAUATEPUIHON CHCTEMBI

B IBOMYHYIO, BOCbMEPUYHYIO

U IECSITUYHYIO CUCTEMBI U O0OpaTHO.
ApudmeTnueckue onepanuu

B JIBOMYHOMN CUCTEME CUUCIICHUS

PackpbIBaTh CMBICIT U3y4a€MBbIX TIOHATH.
BrisBasTh paznuure B TO3UIIMOHHBIX

Y HEMTO3UILIMOHHBIX CUCTEMAX CUUCIICHUA.
BrISIBIATE 00ITICE M pa3Iudus B pa3HbIX
MO3UIIMOHHBIX CUCTEMaX CUUCIICHHUSI.
3anuceiBaTh HeOObIHE (0T 0 10 1024)
1[€JIbIC YMCJIa B PA3JIMYHBIX TO3UIITMOHHBIX
CHUCTEMaXxX CUMUCIICHUS (IBOMYHOM,
BOCHBMEPUYHOM, IIECTHAAIIATEPUUHOM ).
CpaBHMBATH LIEJIBIC YHUCIIA, 3AITUCAHHBIE

B JIBOUYHOM, BOCBMEPHUYHOU

Y IECTHALATEPUYHON CUCTEMAX
CUUCIICHUSL.

BrInoaHATH oniepanum CIoKeHUs

¥ YMHOKCHUS HaJl HeOOIbIITUMU
JIBOMYHBIMU YHCJIaMU
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1.2 | DnemeHTHI 6 Jlornueckue BbICKa3bIBaHUA. PackpbIBaTh CMBICI H3y4aeMbIX TOHSTHIA.
MaTeMaTHYECKOU Jlorndeckure 3HaueHUs BRICKa3bIBAaHUHN. | AHAJIM3UPOBATH JIOTHUYECKYIO CTPYKTYPY
JIOTUKH DneMeHTapHbIE U COCTaBHbBIE BBICKa3bIBaHUI.

BbICKa3bIBaHUs. Jlornueckue onepauun: | Mcrnonb3oBaTh TOTHYECKUE OTIEPALIUH.
«» (KOHBIOHKIIUS, JIOTHYECKOE Ctpouth TaOIUIIBI UCTUHHOCTH
YMHOXEHHUE ), «UITN» (AU3bIOHKIHUSA, JUIS1 TOTUYECKUX BBIPAKECHUM.
JIOTUYECKOE CIIOKEHUE), BBIYMCIIATE HCTUHHOCTHOE 3HAYEHUE
«He» (JTOTUYECKOE OTpUIIAaHUE). JIOTUYECKOTO BBIPAYKECHHUSI.
[IpuopuTeT NTOrM4ecKux ornepanuu. 3HAaKOMHUTHCS C TOTUYECKUMH OCHOBAMHU
OrnpeneneHrne ICTUHHOCTH COCTaBHOTO | KOMIIBIOTEPA

BBICKAa3bIBAHUS, €CIIU U3BECTHBI

3HAYEHUSI UCTUHHOCTH BXOJISIIINX

B HET0 3JIEMEHTAPHBIX BHICKA3bIBAHUM.

Jlornueckue Beipaxkenus. [IpaBuia

3aIMCHU JJIOTUYECKUX BBIPAKECHUM.

[Toctpoenue TabauI ICTUHHOCTH

JIOTUYECKUX BBIPAKECHUN

Jlornueckue 351eMEHThI. 3HAKOMCTBO

C JIOTHYECKUMH OCHOBaMU KOMIIBIOTEPA

Htoro no pazaeny 12

Pa3zpnes 2. AiropuT™Mbl ¥ IPOrpaMMHUPOBAHHE

2.1 | Ucniomuurenu 10 [Tonstue anropurma. cnonnurenu PackpsIBaTh CMBICIT H3y4aeMbIX IOHATHUH.
U QJITOPUTMBIL. aJIrOPUTMOB. AJICOPUTM KaK TIaH AHanmu3upoBaTk MpeajiaracMple
AJNTOpUTMUYECKHE YIIPABJICHUS UCTIOJIHUTEIEM. IIOCJIEA0BATEIBHOCTH KOMaH/
KOHCTPYKITUHU CaoiictBa anroputma. CriocoObl 3amucu | Ha MPeAMET HAIMYUSA Y HUX TaKUX

anroputTMa (CJIOBECHBIH, B BUJIE CBOMCTB aJTOPUTMA, KaK TUCKPETHOCTD,
0JIOK-CXEMBI, pOrpamma). JNE€TEPMUHUPOBAHHOCTD, TOHATHOCTb,
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AJITOPUTMUYECKUE KOHCTPYKIUH.
KoHCTpyKIus «ciaeqoBaHue.
JIuneiinblii anroput™. OrpaHUYEHHOCTD
JIMHEWHBIX aITOPUTMOB:
HEBO3MOXHOCTb IIPEyCMOTPETh
3aBUCHMOCTB IIOCJIEI0OBATENBHOCTH
BBITITOJIHIEMBIX JEHCTBUIN OT UCXOIHBIX
JNaHHBIX. KOHCTPYKIIMS «BETBIICHUEY:
MOJIHASI U HEeTIOIHAs! ()OPMBI.
BrinosHeHne 1 HEBBINOJIHEHNE
yci0BUs (MCTUHHOCTH U JIO)KHOCTh
BbICKa3bIiBaHUs). [I[pocThie U cocTaBHBIC
ycioBus. KOHCTpYKIIUS «ITOBTOPEHUS:
LUKJIBI C 3aJaHHBIM YUCIIOM
MOBTOPEHUI, C YCIIOBUEM BBIMOJHEHHS,
C mepeMeHHoM 1ukia. Pazpaborka

Ju1s1 GOPMAJIBHOTO UCTIOJTHUTENS
aNIrOpuTMAa, MPUBOJISILIETO

K TpeOyeMoMy pe3yibTaTy

MIPU KOHKPETHBIX UCXOAHBIX JAHHBIX.
Pa3paboTka HECIOKHBIX aJTOPUTMOB

C UCIOJIb30BaHUEM LIUKJIOB

Y BETBJICHUH ISl yIPABJICHUS
(dbopManbHBIMU UCTIOTHUTEIISIMH,
TakuMu Kak Pobot, Uepenarixa,
UeprexxHuk. BeinosiHeHME aAITOPUTMOB
BPYYHYIO U Ha KOMIIBIOTEPE.

PE3YIbTaTUBHOCTH, MACCOBOCT.
Omnpenendars 1o 6J0K-CXeme,

JUISL PELICHUST KAKOW 33/1a4n
NpEJHAa3HAYEH JAaHHBIN alITOPUTM.
AHanm3upoBaTh U3MEHEHUE 3HAYEHU I
BEJINYMH IIPU ITOIIarOBOM BBIITOJTHEHNUN
QJITOPUTMA.

Omnpenensars no BBIOpaHHOMY METOTY
peLIeHHUs 3a]auu, KaKue
ANITOPUTMHUYECKUE KOHCTPYKLIUHA MOTYT
BOWTH B AJITCOPUTM.

CpaBHUBATh pa3JIMYHBIE AJITOPUTMBI
pelLIeHusl OJHOW 3aa4u.

Co3naBatb, BBIIOJHSITH BpYYHYIO

Y Ha KOMIIBIOTEPE HECIIOKHBIE
ITOPUTMBI C UCITOJIb30BAHUEM
LUKJIOB Y BETBIICHUU J1JIs1 YIIPABJICHUSA
UCITOJIHUTEISIMU, TAKUMH Kak Po0oT,
UYepenaika, YepTexkHUK.

HcnosHaTs TOTOBBIE aNTOPUTMBL

IIPYU KOHKPETHBIX UCXOJAHBIX

JAHHBIX.

CtpouTs 1151 UCIIOTHUTENS
apu(pMETUUYECKUX IEUCTBUMN 1IETTOUKH
KOMaH/I, JatoUIuX TpeOyeMbli
pe3yJIbTaT PU KOHKPETHBIX UCXOAHBIX
JTAHHBIX.
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CHHTAKCUYECKHUE U JTIOTUUYECKHUE
ommmOku. OTKa3kl

Ilpakmuueckue padbomui:

1. Co30anue u evinonHenue

HAa KOMNbIOMePe HeCIOHCHBIX
An2OPUMMO8 C UCNOTb30BAHUEM YUKTIO8

u eemenenuil 0l ynpaeieHus
ucnoanumenamu, makumu kax Pooom,
Yepenawxa, Yepmeorcrux.

2. IIpeobpazosanue arcopumma uz 00OHOU
G opmol 3anucu 6 opyeyro.

3. Paspabomka ons popmanvrozo
UCROJIHUM NS AN20pUmma, NPUoosiue2o
K mpeoyemomy pe3ynibmamy

NpU KOHKPEMHbIX UCXOOHBIX OAHHBIX.

4. «Pyunoey» ucnoanenue 20moevix
A20PUMMO8 NPU KOHKPEMHBIX UCXOOHBIX
OQHHbIX

2.2

S3BIK
IPOrpaMMHUPOBAHUS

SA3p1k nporpammupoBanus (Python,
C++, Ilackanp, Java, C#, l1IkonbHbBIM
Anropurmuyecknil S3pik). Cucrema
IPOTPaMMHUPOBAHUS: PEIAKTOP TEKCTA
Iporpamm, TPAHCISATOP, OTIATIHK.
[lepemennas: Tum, UMsi, 3HaUCHUE.
[{enble, BENIECTBEHHBIE U CUMBOJIbHbBIC

nepemeHHble. Oneparop NprcBauBaHUA.

Apudmernueckue BbIpaKeHUs
Y MOPSAAOK KX BbluKciieHus. Onepanuun
C LENIBIMU YUCIIAMMU: LICJIOYUCIIEHHOE

PackpbIBaTh CMBICIT H3y4aeMbIX HOHSATHH.
Onpenensates Mo nporpaMmme,

JUISL PEIIEHUs KAKOM 3aJ1a4v OHa
IpeAHa3HAYECHa.

Crtpouth apudmeTnieckue, CTpOKOBbIE,
JIOTUYECKUE BBIPAKEHHS U BBIYUCIISATD UX
3HAYCHUSI.

[IporpamMmupoBath JIMHEWHbBIE
aJITOPUTMBI, TPEATIOJIATAOIINE
BBIYHCIICHHE apU(METUUECKHUX,
CTPOKOBBIX U JJIOTHYECKUX BBIPAKCHUM.
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JIEJIEHNE, OCTAaTOK OT JCIICHHUSL.
BerBnenus. CocTaBHbIE YCIOBUS
(3amuCh JOTUYECKUX BBIPAKEHUI
Ha N3y4aeMOM SI3bIKE
nporpammupoBanus). Haxoxaenue

MHUHMMYyMa 4 MaKCUMyMa U3 IBYX, TPEX

U yeTbipex uucen. Pemenne
KBaJIPATHOT'O yPaBHEHUSI, HMEIOIIETO
BEIIIECTBEHHbIC KOPHU. [namoroBas
OTJIa/IKa MPOTPaMM: MOIIaroBoe
BBITIOJIHEHHE, TTPOCMOTP 3HAYEHU N
BEJIMYMH, OTJIaJ0YHBIA BBIBOJI, BEIOOD
TOYKHU ocTaHoBa. [{uki ¢ ycinoBuem.
Anroput™m EBKIMIA 171 HAXOKICHUS
HanOOJIBIIIETO OOIIETr0 ACIHUTEIIS ABYX
HaTypaJibHbIX uncen. Pazouenue
3aMiCcH HATYPaIbHOTO YKCTa

B TIO3UIIMOHHOM CHUCTEME

C OCHOBaHUEM, MCHBIIIUM UJIH PAaBHBIM
10, Ha otnenbHbIe UQPHI. [k

C IIEPEMEHHON. AJITOPUTMBI IPOBEPKHU
JEIIUMOCTH OJJHOTO [EJI0r0 YKcia

Ha Jpyroe, IpoBEepPKU HATypaIbHOTO
ymucia Ha npoctory.OopadoTka
CUMBOJIBHBIX JTaHHBIX. CUMBOJIBHBIC
(CTpOKOBBIE) IEPEMEHHBIE.
[TocumBoIBHAS 00PaOOTKA CTPOK.

PaszpabarbiBaTh porpammesli,
coziepkalliue ornepaTop (onepaTopsl)
BETBIICHHUSI, B TOM YHCIIC

C UCITOJTh30BaHUEM JIOTHYECKHUX
oreparui.

Pa3zpabarbiBaTh mporpamMmmesi,
coJieprKaliue ornepaTop (onepaTopsl)
ITUKJIA.

BrBIMOIHATE IUMATOTOBYIO OTIIATKY
IPOrpaMM.

Ilpakmuueckue padvomul:

1. Ilpoepammuposarue 1uHetHbIX
An2opUMMO8, npeonoaaALarouux
gbluUCTeHUe apUpMemuUyecKux

U 102UHeCKUX BbIPANHCEHUL HA U3YUaAeMOM
A3bIKE NPOCPAMMUPOBAHUS (0OHOM

u3 nepeuns: Python, C++, [lackany,
Java, C#, [lIkonvHbiii Aneopummudeckuil
A3biK).

2. Paspabomxa npocpamm, cooepicauux
onepamop (onepamopbwi) 6emeneHus,

Ha U3y4aemom A3biKe NPOcPaAMMUPOBAHUSL
U3 NPUBEOEHHO20 BblULE NEPEUHSL.

3. Paspabomka npozpamm, cooepircauyux
onepamop (onepamopul) Yuxia,

Ha U3y4aemoM s3blKe NPOSPAMMUPOBAHUS
U3 NPUBEOEHHO20 8blULe NEPeUHsl
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[Toacuer 4acTOThI MOSBIICHUS CUMBOJIA
B cTpoke. Berpoennsle pyHKIMU
JUTs1 00pabOTKHU CTPOK

2.3 | AHaymm3 aJIrOpUTMOB 2 OmnpeneneHne BO3MOXHBIX pe3yJIbTaToB | PACKpBIBATH CMBICII M3y4aeMBIX ITIOHATUH.
paboThI anropuT™Ma Npu JaHHOM AHanu3upoBaTh rOTOBBIE AJITOPUTMBI
MHO’KECTBE BXOJHBIX JAHHBIX, U IIPOTrpaMMBbl
OIIpEIEIICHUE BO3MOKHBIX BXOIHBIX
JaHHBIX, IPUBOJALINX K JAHHOMY
pe3yibTary

Htoro no pazaeny 21

PesepBHOE Bpems 1

OBIIEE KOJIMYECTBO 34

YACOB I10 ITPOI'PAMME
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9 KUIIACC

No
n/m

HaunmenoBanue
pa3/iesioB U TEM
y4eOHOTO MpeamMeTa

KomuuectBo
YacoB

[IporpammHoe conepxkanue

OCHOBHBIE BUABI EATEIbHOCTH
oOyyJaronmxcs

Paznea 1. llndposas rpaMoTHOCTH

1.1

I'mobOanbHas ceTh
WNnTepHer u crpareruun
0e30ImacHoro
MMOBENCHUS B HEU

3

I'mo6anbuas cerb Untepuert. [P-anpeca
y3710B. CeTeBoe XpaHeHue JaHHBIX.
Metoabl HHAUBUAYATBHOTO

Y KOJUIEKTUBHOT'O pa3MELIEHUS] HOBOU
undopmaruu B MaTepuere. bonbmme
JaHHbIE (MHTEPHET-/IaHHbIE,

B YACTHOCTH JIaHHBIE COLIUATIBHBIX
cereil). [Tonsitre 06 nHOpMaLIMOHHON
0€30MacHOCTH. YTPO3bl
uH(OpMaIMOHHOM 0€30MTaCHOCTH

npu paboTe B riI00aJbHOM CeTH

Y METO/Ibl POTUBOJICUCTBUS UM.
[IpaBuiia 6e3onacHoi
ayTeHTU(PUKAINH. 3alTuTa THIHON
uHdopmaruu B UntepHere.
be3onacHble cTpaTeruu NOBEACHUS

B HuTrepHere. [lpenynpexaenue
BOBJICUECHUS B JECTPYKTUBHbBIE

¥ KpUMUHAIIbHBIE ()OPMBI CETEBOM
aKTUBHOCTHU (KMOEPOYJIITMHT, PUIITUHT

U Apyrue GopMmsl)

PackpbIBaTh CMBICIT H3y4aeMbIX OHSATHUH.
AHaMM3UpoOBaTh JOMEHHBIE UMEHA
KOMITBIOTEPOB U aJipeca JIOKYMEHTOB

B HTEpHeTE.

OnpenensTh MUHUMAJIBHOE BpeMs,
HEO00XO0IUMOE JIJI Iepeiauu U3BECTHOTO
o0beMa TaHHBIX M0 KaHATY CBS3U

C U3BECTHBIMU XapaKTEPUCTHKAMHU.
Pacrio3naBaTh MoTEHITMATBHBIEC YTPO3bI

U BpeJHbIC BO3/ICUCTBUS, CBI3AHHBIC

¢ uH(MOPMAIIMOHHBIMU

¥ KOMMYHUKAITMOHHBIMHA TEXHOJIOTHSIMH,
OIICHUBATh TIPeIaracMbie MyTH UX
YCTPaHEHHS.

Ilpakmuueckue pabomul:

1. Co30anue KOMNIEeKCHbIX
UHDOPMAYUOHHBIX 00BEKMO8 8 8UOE 8O-
CMpanuy, BKIYAWUX epaduyecKue
00beKmbl, ¢ UCNONIb30BAHUEM
KOHCMPYKMOPO8 (UabioHos).

2. 3HaKOMCmMBO ¢ MexanusmMamu
obecneyenus npusamHoCmu
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u bezonacHo pabomwl ¢ pecypcamu
cemu Uumepuem, memooamu
aymenmugukayuu, 8 mom ducie
NPUMEHAEMBIMU 8 CEPBUCAX 20CYCTY2

1.2

Pabora
B MH(OPMALIMOHHOM
POCTPAHCTBE

Bunsl nearensHocTH B IHTEpHETE.
WHTEPHET-CEPBUCHI:
KOMMYHUKAIIMOHHBIE CEPBUCHI
(mouToBas ciy0a, BUe0-KOH(PEPEHII-
CBA3b U JAPYTHE), CIPABOYHbBIE CITYKOBbI
(kapThl, pacnucaHus U IPyTHE),
MIOMCKOBBIE CITYXObl, CITyKOBbI
OOHOBJIEHUS TPOTPAMMHOTO
oOecrieueHus u Jpyrue ciyKObl.
CepBHUCHI TOCYJaPCTBEHHBIX YCIIYT.
OO6u1auHble XpaHWININA JaHHBIX.
CpenctBa COBMECTHOM pa3pabOTKU
JIOKyMEHTOB (OHJIaitH-0(HCHI).
[IporpammHoe obecrnieueHne Kak BeO-
CEpPBHC: OHJIATHOBBIE TEKCTOBBIC

U rpaduyecKre peaakTopbl, Cpeabl
pa3pabOTKH NporpaMm

PackpeiBaTh CMBICII U3y4YaE€MBbIX
ITOHSATHM.

IIpuBOIUTH IpUMEPHI CUTYALIU,

B KOTOPBIX TpeOyeTcs UCTIOIb30BaTh
KOMMYHHUKAIIUOHHBIE CEPBUCHI,
CIIPABOYHBIE U TIOMCKOBBIE CITYKOBI U JIp.
OnpenensaTe KOJIMYECTBO CTPAHHII,
HalJICHHBIX ITOMCKOBBIM CEPBEPOM

I10 3aIIpPOCaM C UCIOJIb30BAHUEM
JIOTUYECKUX OIEepaIvil.

[IpuBOINTH IPUMEPHI YCIIYT,
JOCTYIHBIX Ha CEpBUCAX
rOCyapCTBEHHBIX YCIYT.

[IprBOINTH TPUMEPHI OHIANHOBBIX
TEKCTOBBIX U IpaQHUUECKUX PEaKTOPOB,
cpell pa3pabOTKU MPOrpaMM.
Ilpakmuueckue padomol:

1. Ilouck unghopmayuu 6 cemu
Humepnem no 3anpocam

C UCNOJIb306AHUEM 102UHECKUX onepauuﬁ.

2. HUcnonvzosanue ounaun-oguca
0151 paspabomxu OOKYMeHMO8

Hroro no pazgeny
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Pa3znen 2. Teoperuueckue 0CHOBBI HHPOPMATUKH

2.1

MonaenupoBanue
KaK METOJ ITO3HAHUI

8

Mopenb. 3anaun, pemniaeMolie

C TOMOIIbIO MOJICTIUPOBAHUSI.
Knaccudukanuu moneneil.
MarepuanibHbie (HaTypHBIE)

1 “H(GOPMAIIMOHHBIE MOJIETH.
HenpepbiBHBIE U TUCKPETHBIE MOJIETH.
Nmurannonusie mogenu. Mrpossie
Mozenu. OlieHKa aJIeKBATHOCTH MOJCIIH
MOJCITUPYEMOMY OOBEKTY U LEIISIM
MoAenupoBaHus. TaOIuYHbIE MOJCIIH.
Tabnuia kak nmpeAcTaBiIeHHUE
oTHomeHus1. baszwl nanawix. OTO6OP

B TA0JIUIIE CTPOK, YIOBJIETBOPSIOIINX
3agaHHOMY ycioBuio. I'pad. Bepiuna,
pedpo, myTb. OpuEHTUPOBAHHBIE

U HEOpUEHTUpOBaHHbIE rpadsbl. JnrHa
(Bec) pebpa. Becorast maTpuiia rpada.
JlnvHa myTH MeXIy BepiinHaMu rpada.
[Touck onTuManbHOrO MyTH B rpade.
Hauanbhas BepinHa (MICTOYHHK)

Y KOHEUYHas BeplinHa (CTOK)

B OPUEHTUPOBAHHOM Ipade.
Brruncienne konu4decTBa myTen

B HaITPaBJICHHOM allUKJINYECKOM rpade.
Hepeso. Kopenb, BepiinHa (y3en),
Juct, pedpo (ayra) aepesa. Boicora

PackpbIBaTh CMBICIT U3y4aeMbIX TOHSATHH.

Omnpenenars BuA UHPOPMAITMOHHOM
MOJIEJIA B 3aBUCUMOCTH OT CTOSIIICH
3aJ1auH.

AHanm3upoBaTh HHGHOPMAITMOHHBIE
Moenu (Tabnuiibl, rpadukH,
JUarpaMMBbl, CXEMBI U JIp.).
Ocy1ecTBISTh CHCTEMHBIN aHATN3
00BEKTa, BBIICIATH CPEJIA €TO CBOKCTB
T€ CBOMCTBA, KOTOPHIE CYIIECTBEHHBI

C TOYKH 3pEHHUS 1[eJIei MOACIIUPOBAHUS.
OreHnBaTh aJICKBATHOCTH MOJICTTH
MOJIETTUPYEMOMY OOBEKTY U TESIM
MOJICTTUPOBAHUSI.

CTpouTh ¥ HHTEPIIPETUPOBATH
pas3nu4yHbIe HH(POPMAITMOHHBIE MOCIN
(TaGmuupel, nuarpamMmmsl, rpadml, 1€peBO,
CXEMBbI, OJIOK-CXEMBI aJITOPUTMOB).
HccnenoBars ¢ TOMOIIBIO
UH()OPMAITMOHHBIX MOJICNICH OOBEKTHI

B COOTBETCTBUH C IOCTABJICHHOM 3aa4cH.

N3yuaTh 3Tanbsl KOMIBIOTEPHOTO
MO/ICITUPOBAHHMSL.

PabGoTath ¢ TOTOBBIMU KOMITLIOTECPHBIMH
MOJIEISIMU U3 PA3IMYHBIX MPEIMETHBIX
oOnacreii.
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nepesa. [lognepeso. [Ipumepsr
UCII0JIb30BaHus fepeBbeB. [lepedop
BAPUAHTOB C MOMOILBIO JEPEBA.
[ToHsTHE MaTEMATUYECKOW MOJEIIN.
3amauy, permaeMple ¢ TOMOIIBIO
MaTEMaTUYECKOI0 (KOMIIbIOTEPHOTO)
MozenupoBanus. OTinuane
MaTeMaTU4eCKOU MOJIEIIA OT HATYPHOU
MOJIEJI U OT CIIOBECHOTO
(FIuTEepaTypHOTO) OMUCAHUS OOHEKTA.
OTanbl KOMIBIOTEPHOTO
MOZEIMPOBAHUsA: IOCTAHOBKA 3aa4H,
IIOCTPOCHUE MATEMATUYECKOU MOJIEIIH,
IIpOrpaMMHas peanu3anus,
TECTUPOBAHUE, IIPOBEICHUE
KOMITBIOTEPHOTO DKCIIEPUMEHTA, AaHAIIN3
€ro pe3ysbTaToB, yTOUHEHUE MOJIEIIN

Ilpakmuueckue pabomut:

1. Coz0anue oonomabauynou 6bazol
oannvix. Ilouck oannwix 6 20moeoil basze.
2. Paboma ¢ comoevimu
KOMNbIOMEPHLIMU MOOESMU

U3 PA3TUYHBIX NPeOMemHbIX 00aacmel.

3. Ilpoepammnas peanuzayusi
npocmeuux Mmamemamu4eckux mooenei

Htoro no pazaeny

8

Pa3zpnes 3. AropurMbl ¥ IpOrpaMMHpOBaHHe

3.1 | Pa3zpaboTka
AIITOPUTMOB
¥ TIPOTpaMM

6

Pa3Ouenune 3aqaun Ha Moa3agauu.
CocTraBiieHuE aITOPUTMOB U TPOTPaMM
C HCITOJIb30BAHUEM BETBJICHUM, INKIIOB
Y BCIIOMOTaTENIbHBIX aITOPUTMOB

JUJIs1 YIIPABJIEHUS UCTIOJTHUTEIEM
Po6ot wim pyruMu HCTIOTHUTESIMH,
TakuMH Kak Yepenaika, YepTexkHUK
u 1pyruMu. TaOauyHbIe BETUYUHBI

PackpbIBaTh CMBICIT N3y4aeMBbIX MOHATHM.
Pa3pabatbeiBaTh nporpaMmbl

1151 00pabOTKH OJTHOMEPHOI'O MacCUBa
LEJIbIX YHCEIL.

OcymmecTBIATh pa30HEHIE UCXOTHOM
3a/1a4M Ha MOoJ13a4auH.

Pa3pabateIBaTh NporpaMmel,
cojiepKaliye noarnporpammy(bl).
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(maccuBbl). OJTHOMEpPHBIE MACCUBBI.
Cocrapnenue u oTiajKa mporpamw,
peanu3yoIUX TUIIOBBIC AITOPUTMBI
00pabOTKH OJTHOMEPHBIX YHCIIOBBIX
MacCHBOB, Ha OJJHOM U3 SI3IKOB
nporpammupoBanus (Python, C++,
ITackans, Java, C#, llIkoabpHbBIH
AJNropUTMUYECKUI S3BIK):
3aM0JIHEHUE YMCIIOBOTO MacCHUBa
CITy4allHBIMH YHCJIAMH, B COOTBETCTBUU
¢ bhopmyJIOl WK ITyTEeM BBOJA YHUCEII,
HaX0>XJICHUE CyMMBI 3JIEMEHTOB
MacCHUBAa, JUMHECUHBIN ITIOMCK 3aJaHHOTI'0
3HAYEHUS B MaCCHUBE, MMOJICYET
AJIEMEHTOB MacCHUBa,
YAOBJIETBOPSIONINX 3aJaHHOMY
YCIIOBUIO, HAXOXKICHHUE
MUHUMAJIBHOTO (MAKCUMAJIBHOTO)
anemeHTa maccuBa. COpTUpOBKa
MaccuBa. OOpabOTKa MOTOKA JAHHBIX:
BBIYHCIIEHUE KOJTUYECTBA, CYMMBI,
cpeaHero apugpmMeTuIecKoro,
MUHUMAJIBHOTO U MaKCUMaJIbHOTO
3HAYECHUS PJIEMEHTOB
MOCJIEIOBATEIBLHOCTH,
YAOBJIETBOPSIOINX 38JAHHOMY
YCIIOBUIO

Ilpakmuueckue pabomuoi:

1. Cocmasnenue npocpamm

C UCNONIb308AHUEM BCHOMO2AMENbHBIX
ancopummos O0Jisl YnpaeieHusl
ucnonHumenamu, makumu kaxk Pooom,
Yepenawka, Yepmeorcnux.

2. Cocmaenenue u omnaoka npocpamm,
Peanu3yrowux munogvle dicopummbol
00pabomKU 0OHOMEPHBIX YUCTIOBLIX
MAccugos, Ha 0OHOM U3 A3bIKO8
npozcpammuposanus (Python, C++,
llackans, Java, C#, [llIkonrvnblu
Aneopummuueckuii A3vik)
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3.2 | YopaBneHnue 2 VYnpasnenue. Curnan. O0patHas cBsi3b. | PackpbIBaTh CMBICI N3y4aeMbIX TOHATHUH.
[TosryueHue CUrHanoB OT HUPPOBBIX AHanM3upoBaTh OTHOILLEHUS B )KUBON
JATYMKOB (KaCaHMsI, PACCTOSIHUSL, CBETA, | IPUPOJIE, TEXHUUECKUX U COLIMAIBHBIX
3ByKa u Apyroro). [Ipumepsi (mIKoma, ceMbs U Jp.) CUCTEMAX
UCIIOJIb30BAaHUA MPUHIMIIA 00paTHOM C IIO3ULMHU YIIPABIICHHUS.
CBS3U B CUCTEMAx YIIPaBICHUS N3yuaThk mpuMepsl poOOTU3HPOBAHHBIX
TEXHUUYECKUMHU YCTPOUCTBaMU CHCTEM.
C MMOMOIIBIO TATYUKOB, B TOM YHCIIE Ilpakmuueckue padomui:
B poboToTexHuke. [Tpumepsr 1. 3naxomcmeo c yuebHoli cpedoi
POOOTHU3UPOBAHHBIX CUCTEM (CHCTEMA | paspabomku npo2pamm Ynpasienus
yIpaBIeHUS ABIKEHUEM OBUICYWYUMUCS pOOOMaMU
B TPAHCIIOPTHOM CUCTEME, CBApOYHAs
JVMHMS aBTO3aBO/JIa,
ABTOMATU3UPOBAHHOE YIIPABJIECHUE
OTOILJICHUS A0Ma, aBTOHOMHAs CHCTEMA
YIPaBJIEHUS TPAHCIOPTHBIM CPEICTBOM
U IPYTUE€ CUCTEMBI)

Htoro no pazaeny 8

Paznen 4. UndopmManmoHHbIe TEXHOJIOTHH

4.1 | DnexTpoHHbIE 10 [TonsTre 00 PIEKTPOHHBIX TAOIUIIAX. PackppIBaTh CMBICI U3Y4YaE€MbIX

TaOIUIBI THUIbl JaHHBIX B sYEHKaX SJIEKTPOHHON | IIOHATUM.

Tabnuibl. PenakrupoBanue AHanM3upoOBaATH NOJIL30BATEIbCKUI
U popMaTHpoBaHUE TAOIIHII. uHTEpPelic MPUMEHIEMOI0
Bcerpoennsie hyHKIMM 1715 TOMCKA MPOTPaMMHOTO CpPECTBA B paboTe
MaKCUMyMa, MUHUMYyMa, CyMMBbI C JIEKTPOHHBIMU TaOIUILIAMHU.
U CPEAHEr0 apu(PMEeTHIECKOro. OnpenensaTs ycloBUs U BO3MOXKHOCTH
CopTHpoBKa JaHHBIX B BBIIEICHHOM MIPUMEHEHUS IPOrPAMMHOTO CPEACTBA
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nuamnasone. Iloctpoenue nuarpamm
(rucrorpaMmMa, KpyroBasl [garpamma,
TOYeyHas auarpamMma). Berbop tuna
nuarpammsbl. [IpeoOpazoBanue Gpopmyn
npu KonupoBanuu. OTHOCUTENbHAS,
abcoIoTHAs U CMELIaHHasl aJipecalusl.
Y CIOBHBIE BRIYUCIICHUS B DJICKTPOHHBIX
tabnuiax. CyMMUpOBaHUE U TIOJCYET
3HAYEHUH, OTBEYAIOIINX 33JAHHOMY
ycioBuro. O6paboTka 60TBITNX
HaOOpOB NaHHBIX. YncieHHOe
MOJICTUPOBAHUE B DJIEKTPOHHBIX
TabIuIax

JUTSI pEIICHHS TUTIOBBIX 3a71a4 B paboTe

C DJICKTPOHHBIMU TaOIUIIAMHU.
BoisBiarh o01iee v pa3nuyus B pa3HbIX
MIPOTPaMMHBIX MTPOIYKTAX,
npeHa3HAYEHHBIX ISl pEIICHUS! OJTHOTO
KJ1acca (pa3HbIX KJIacCOB) 3a/1a4 B paboTe
C DJIEKTPOHHBIMH TaOJIUIIAMHU.
PenaktupoBars u hopMaTupOBaTH
AIIEKTPOHHBIE TAOIHUIIBI.
AHanmM3upoBaTh U BU3YaATU3UPOBATH
JTaHHBIC B 3JICKTPOHHBIX TaOJIHUIIAX.
BBITTOMHATE B JICKTPOHHBIX Ta0IHIIAX
pacyeTsl 10 BBOJIMMBIM MOJIb30BATEIIEM
dbopmysiaMm ¢ UCTIOJIb30BAaHUEM
BCTPOCHHBIX (DYHKIIHA.

OcCymecTBIATh YUCICHHOE
MOJICIMPOBAHUE B MIPOCTHIX 3a7a4ax

13 Pa3JIMYHBIX TPEIMETHBIX 00JIaCcTeH.
Ilpakmuueckue pabomol:

1. B800 oaunwvix u popmyn, opopmaenue
maobauybwl.

2. Copmuposexa u purbmpayus OaHHbIX
8 2JIeKMPOHHBIX MAOIUYAX.

3. Ilocmpoenue ouazpamm u epaguxos
8 971eKMPOHHBIX MAOIUYAX.

4. Bvinoanenue pacuemos no 6600UMbIM
nov3oeamenem opmynam
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C UCTIONIL30BAHUEM BCPOEHHBIX
@yHKYuULL.

5. Obpabomxa bonvuux Habopos
OQHHUIX.

6. Yucnennoe mooenuposanue

8 9NeKMPOHHLIX MAOTUYAX

4.2 | UadopmarioHHbIe 1 Pounb nHpOpMaLIMOHHBIX TEXHOIOTUIH PackpeIBaTh CMBICII U3y4aeMbIX [IOHATUH.
TEXHOJIOTHH B Pa3BUTUH SKOHOMHUKHU MHpa, cTpanbl, | OOCyXIaTh poJib HH(OPMALIMOHHBIX
B COBPEMEHHOM peruoHa. OTKpbIThIE 00pa30BaTebHbIe | TEXHOJIIOTHM B COBPEMEHHOM MUDE.
o01iecTBe pecypcnl. [Ipodeccun, cBsa3aHHbIC OO6cyxnaTh 3HaYeHNE OTKPBITHIX
¢ UHPOPMATUKOI o0pa3oBaTeNbHBIX PECYPCOB
¥ MH(OPMAIIMOHHBIMU TEXHOJIOTUSIMUA: | ¥ BO3MOKHOCTH UX HCIIOJIb30BAHMUSL.
BeO-1M3aiiHep, MPOrPaMMHUCT, AHanu3upoBaTh HU(PPOBbIE HABBIKY,
pa3pabOTUNK MOOMIIbHBIX IPHUI0KEHHM, | KOTOPBIMU AOJKEH 00J1a4aTh BBITYCKHUK
TECTUPOBLIUK, APXUTEKTOP IIKOJIBL.
IPOrPaMMHOTO 00EeCTICUEHU, N3y4arts npodeccuu, CBsI3aHHbBIC
CHEIUAINCT 0 aHAINU3Y JaHHbIX, ¢ uH(GOpPMaTUKOH U HH(POPMALIMOHHBIMU
CUCTEMHBIN aIMUHUCTPATOP TEXHOJIOTUSIMHU.
Ilpaxmuueckue pabomoi:
1. Co30anue npezenmayuu
o npogeccusx, ceazannvix ¢ UKT
Hroro no pazaeny 11
PesepBHOE Bpems 1
OBHIEE KOJIMYECTBO 34
YACOB I10 ITPOIT'PAMME
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NEPEYEHDb (KOJIUD®UKATOP) PACIIPEJEJEHHBIX 1O KJIACCAM
MPOBEPSIEMbIX TPEBOBAHUM K PE3YJIbTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJBHOM TPOI'PAMMBI OCHOBHOI'O
OBIIET'O OBPA30BAHMUS Y DJIEMEHTOB COJAEPXKAHUS

MO UH®OPMATHUKE

B ¢enepanpHbIX M pernoHaNbHBIX IPOLEAYpax OLIEHKM KauecTBa OOpa3oBaHMs
UCIIONB3YETCs NepeueHb (KoAu(UKATOp) paclpeeleHHbIX MO KilaccaMm MpPOBEPSEMbIX
TpeOOBaHUN K pe3yibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTeNbHOW MPOTrpaMMbl
OCHOBHOTO 00IIIeT0 00pa30BaHus U HIEMEHTOB COJIEP)KaHMs 110 HH(POpMaTHKE.

7 KUIIACC

IIpoBepsieMble TPeOOBaHUSA K pe3yIbTaTaM OCBOCHUS OCHOBHOI1 00pa30BaTe/IbHOI
NMpPOrpamMMmblI

Kon [IpoBepsiembie peMETHBIE PE3yIbTaThl OCBOSHUSI OCHOBHOM
IPOBEPSEMOTO 00pazoBaTenbHOMN MPOrpaMMbl OCHOBHOTO 00111eT0 00pa30BaHuUs
pe3yJbTaTa
| [To Teme «IludpoBasi TpaMOTHOCTHY
1.1 [TosicHsITh HA TpUMeEpax CMBICI  TOHATHH  «WH(OPMAIIHSY,
«MH()OPMAIIMOHHBIM  Tporieccy,  «oOpaboTrka  MHGOPMAIUNY,

«XpaHeHue uHpopMauny, «epenada nHHOpMaIum»

1.2 [IpuBOIUTHE IPUMEPBI COBPEMEHHBIX YCTPOMCTB XPAaHEHHUS U ITepelaun
uH(pOopMaIu, CPaBHUBATH UX KOJIMYECTBEHHBIC XapaKTEPUCTUKU

1.3 [Tomydyath ® WCHONIB30BaTh HWHGOPMAIMIO O XapaKTePUCTHUKAaX
MEPCOHATBHOTO KOMITBIOTEPA U €r0 OCHOBHBIX AJIEMEHTax (Tpo1ieccop,
orepaTHBHAs MMaMsTh, JOJITOBPEMEHHAs TaMsATh, YCTPOMCTBA BBOJA —
BBIBO/IA)

1.4 COOTHOCUTD XapaKTEPUCTUKHU KOMIIBIOTEPA C 33ja4aMU, PEIIAEMbIMU
C €r0 IOMOILBIO

1.5 OpueHTUPOBATHCS B UEPAPXUUECKOU CTPYKType (HailsloBOM CHUCTEMBI
(3amuchIBaTh MoJHOE MM (haiina (kaTanora), myTh K (aitry (karamory)
0 MMEKIIeMyCsl omnucaHuio (GaisioBOM CTPYKTYphl HEKOTOPOIO
MH(OPMALIMOHHOTO HOCUTEJIS)

1.6 PaGorate ¢ aiiioBoli CHCTEMON NEPCOHAIBHOTO KOMIIBIOTEpA C
MCIONB30BaHNeM rpaduyeckoro nntepdeiica: co3naBarh (KOMMPOBATH,
repeMeliaTh, IEPEMMEHOBBIBATh, YIAJIATh U apXUBUPOBATh (halliibl U
KaTaJoru, NCHO0JIb30BaTh aHTUBUPYCHYIO TPOrpaMMy )
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1.7

Uckate undopmanuio B MHTepHeTe (B TOM 4YHUCIE IO KIHOYEBHIM
CJIOBaM, MO H300paXEHUI0), KPUTUYECKA OTHOCUTHCA K HaWJEHHOM
WH(pOpMaIUU, OCO3HABAaTh OMACHOCThH IS JIMYHOCTU U OOIIECTBa
pacpoCTpaHEHUsT BPEJOHOCHON uWHGOpPMAIMK, B TOM YHCIE
DKCTPEMHUCTCKOTO U TEPPOPUCTUUECKOTO XapaKTepa

1.8

[ToHuMaTh CTPYKTYpY apecoB BeO-peCypcoB

1.9

Hcnonb30BaTh COBPEMEHHBIE CEPBUCHI MHTEPHET-KOMMYHUKALIUM

1.10

CoOmronate TpeOoBaHUs O€30MacHOM SKCIUTyaTalldd TEXHUYECKUX
CpelncTB HMH(OPMAIMOHHBIX M KOMMYHHUKAIMOHHBIX TEXHOJIOTHH,
COOJTIOAATh CETEBOM 3TUKET, 0a30Bble HOPMbI HH(POPMALIMOHHON 3TUKH
W TpaBa mpu padboTe ¢ MPUIOKEHUSIMH Ha JIIOOBIX YCTPOWCTBAaX U
B MHTepHeTe, BBIOMpATh OC30MacHbIC CTpPATETHH TIOBEACHUS B
CeTH

1.11

HpI/IMeHHTB MECTOOBI HpOCI)I/IJIaKTI/IKI/I HCTAaTUBHOI'O BJIMUSAHUA CPCACTB
I/IH(l)OpMaHI/IOHHBIX N KOMMYHHKAIIMOHHBIX TEXHOJIOTUHN Ha 300POBBC
ITOJIB30BaTCJIA

[To reme «TeopeTnyeckne 0CHOBBI HHPOPMATHKIY

2.1

KoaupoBaTts u nekoaupoBaTh COOOIICHHS MO 3aJaHHBIM IpaBHUIIaM,
JIEMOHCTPUPOBATh MMOHMMAHUE OCHOBHBIX HMPUHIUIIOB KOAWPOBAHUS
uHGOpMALIUY Pa3THYHON TPUPOBI (TEKCTOBOH, TpahuIecKoil, ayro-)

2.2

CpaBHMBaTh JUIMHBI COOOIIEHWH, 3alMCaHHBIX B  Pa3JIMYHBIX
andaBuTax, ONepUPOBaTh CAUHUIIAMH U3MEPEHUS UH(POPMAITMOHHOTO
o0BbEMa U CKOPOCTHU NEpeaun JaHHbBIX

23

OneHuBaTh © CpaBHUBATh pa3Mephl TEKCTOBBIX, TpadUUYECKHUX,
3BYKOBBIX (haiiJIoB U BUACO(aNIOB

[To Teme «MHbOpMAIIMOHHBIE TEXHOJIOTHI

3.1

[IpencraBnsaTe  pe3yapTaTbl  CBOEW  JESATEIBHOCTH B BHUIE
CTPYKTYPUPOBAHHBIX WJUTFOCTPUPOBAHHBIX JNOKYMEHTOB,
MYJIbTUMEIUMHBIX MTPE3EHTAUN

IIpoBepsieMble 3j1eMEeHTHI COAePsKAHUS

Kon [IpoBepsieMblii AIEMEHT COEPKAHUS
1 [MudpoBas rpaMOTHOCTH
1.1 KomMmmproTep — yHHBEpCAIbHOE BEIYUCIUTEILHOE YCTPOMCTBO, paboTatoiee
no mnporpamMMme. THUIBI KOMIBIOTEPOB: IEPCOHAIBHBIE KOMIIBIOTEPHI,
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BCTPOCHHBIE KOMIBIOTEPHI, CYyNEPKOMIbIOTEPhl. MOOUIIbHBIE YCTPONCTBA.
TexHuka 6€30aCHOCTH U NpaBuiia pabOThl HA KOMIIBIOTEPE

1.2

OcHOBHBIE KOMIIOHEHTBI KOMIIbIOTEpa W WX HaszHaueHue. I[Ipomeccop.
OmnepaTtuBHasg W TOJNTOBpEMEHHAs MaMsTh. YCTPOWCTBa BBOJA U BBIBOJA.
CeHCOpHBIII  BBOJ, JAaTYMKH  MOOWIBHBIX  YCTPOWCTB,  CpEICTBa
OMOMETPUYECKON ayTeHTU(PUKAITIT

1.3

Hctopus pa3BUTHS KOMIBIOTEPOB M MPOTPAMMHOTO OOECIEeUEHUS.
[Tokonmenust  kommbioTepoB.  CoBpeMEHHBIE  TEHACHIIMH  Pa3BUTHUSA
KOMITBIOTEPOB. CynepkomnbioTepbl.  [lapamienbHble  BBIYMCICHUS.
[lepconanbHblii KOMIIBIOTED. [Ipolieccop U ero xapakTepucTUKU (TaKTOBas
4acToTa, pa3psAHOCTh). OnepatuBHas namsTh. [[onroBpeMeHHass HamsTh.
VYerpoiictBa BBOZa M BhIBOga. OOBEeM XpaHUMBIX JaHHBIX (OMepaTHBHAS
naMmsiTh KOMIIBIOTEpPA, MKECTKUH JHCK W TBEPJOTEIbHBIM HAKOIMUTENb,
MIOCTOSTHHASI TaMsITh cMapThOHA) U CKOPOCTh JIOCTYTA JJIsl pa3IuIHBIX BUIOB
HOCHUTEIEH

1.4

[Iporpammuoe obOecrieueHne KomrbpioTepa. [IpuKimagHoe mporpaMMHOE
obecneuenne. CucremMHoe mporpaMMHOoe  oOecredueHre. CHCTEMBI
nporpammupoBanus. [IpaBoBasi oxpaHa mporpaMM U TaHHBIX. becruiatHeie n
yCIOBHO-OectuiaTHbIe mporpaMmmMbl. CBOOOAHOE MporpaMMHOE 0OecIieueHne

1.5

@daiinel w  manku  (kataimoru). Tunbl  dainoB. CpolicTBa (ailyios.
XapakTepHble pa3Mmepbl (ailioB pPa3IMYHBIX TUIOB (CTpaHUIIA TEKCTA,
JJIGKTpOHHAsT  KHWMra, (Qortorpadus, 3amuch TMECHU, BHUIACOKIHII,
MTOJTHOMETPAKHBINA (PHITEM)

1.6

[TpuHumnel moctpoeHus dannoBbix cuctem. [lomHoe nms daiina (manku,
katayora). [1yTs x daitny (marnke, karajiory)

1.7

@aitnoBeiii MeHemkep. Pabora ¢ ¢aiinmamMu u mankamu (KaTajaoramu):
CO3/1aHHE, KONMHMPOBAHHE, NEPEMEIICHHUE, MEPEUMEHOBAHUE U YAAJICHHUE
¢aiinoB u namnok (kartanoros). [louck ¢aiiaoB cpercTBamMu ONepaliMOHHON
CUCTEMBI

1.8

ApxuBanus 1aHHbix. Micnons30BaHue nporpaMM-apXuBaToOpOB

1.9

KomMrmibroTepHbie BUPYCHI U APYTHe BPeIOHOCHBIE ITporpamMmbl. [Iporpammer
JUIS 32U THI OT BUPYCOB

1.10

OO0beaunenne KoMibloTepoB B ceTb. Cerb MuTepHer. Beb-cTpanuiia, BeO-
caiit. CtpykTypa ajapecoB BeO-pecypcoB. bpaysep. IlouckoBbie CHUCTEMBI.
[Touck wuHbOpMAIMK 1O KIIOYEBBIM CIIOBaM M 1O H300paXEHHIO.
JloctoBepHOCTh MH(MOPMALINH, TOTYyYeHHOU U3 HTEepHeTa

I.11

CoBpeMEHHBIE CEPBUCH MHTEPHET-KOMMYHHUKAIUI
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1.12

CereBoii 3TUKET, 0a30Bble HOPMbI MH(OPMAIIMOHHON STUKHU M IIpaBa IIpU
padore B ceru MHMurepner. Crparermn O0€30MaCHOTO TIOBEJCHUS B
HNuTepHere

Teopernueckre 0OCHOBbI HHPOPMATUKHU

2.1

Nudopmarus — OIHO U3 OCHOBHBIX TOHATUNA COBPEMEHHON HayKH.
Nudopmarius Kak CBEIEHHS, TNpeAHA3HAYCHHBbIE ISl  BOCHPHUSATHS
YEJIOBEKOM, U MH(POPMAIIUS KaK JaHHBIE, KOTOPBIE MOTYT OBITh 00pabOTaHbI
ABTOMATU3UPOBAHHON CUCTEMOM

2.2

JIMCKpEeTHOCTh JaHHBIX. BO3MOXKHOCTH ONMCaHNs HEPEPBIBHBIX OOBEKTOB U
IIPOLIECCOB C MOMOIIIbIO TUCKPETHBIX AaHHBIX. MHPOpManoHHbIE TPOLIECCHI
— TPOLECCHI, CBS3aHHBIE C XpaHEHUEM, MpeoOpa3oBaHUEM U Meperauei
JAHHBIX

2.3

CumBon. Andaut. MomHocts andaButa. PazHooOpazue  sI3bIKOB
u andasutoB. EcrecTBeHHble U (opMasbHbIe S3bIKH. AJIPaBUT TEKCTOB Ha
pycckoM si3bike. J[BomuHblii andaBuT. KonmmdecTBO BCEBO3MOXKHBIX CJIOB
(KOHOBBIX KOMOWHAINMI) (PUKCUPOBAHHOW JIMHBI B JBOMYHOM ajidaBUTE.
[IpeoOpazoBanue mo60ro andasuta K JBOUYHOMY. KOTHMYECTBO pa3IuyHbIX
CJI0B (PMKCUPOBAHHOMU JIJTMHBI B aj(haBUTE OMPEACICHHON MOIIIHOCTH

24

KoaupoBanue cUMBOJIOB OAHOrO andaBUTa C MOMOIIBIO KOJOBBIX CJIOB
B JApyroM ajidasure, KoaoBas Tadbaua, 1€KOAUPOBAHUE

2.5

JBonunbii kox. IlpeicraBieHWE MaHHBIX B KOMITBIOTEPE KaK TEKCTOB
B IBOUYHOM aji(haBHUTE

2.6

NudopmaiinonHbiii  00beM JaHHBIX. bUT — MUHHUMaNbHAsg €AUHUIIA
KOJIM4ecTBa MH(OpMAIIMU — IBOUYHBIA pa3psii. bait, kuinoOalT, Merabair,
rurabamT

2.7

CkopocTh mepejaud JaHHbIX. EJUHUIBI CKOPOCTH Mepeaadyu JaHHBIX.
Uckaxenue nadopmaliu npu rnepeaaye

2.8

KomupoBanne TtekcroB. PaBHOMepHbIi koxa. HepaBHOMEpHBIM — KOZ.
Komuposka ASCII. BocbmubutHble KOAUPOBKHU. [IoHSATHE O KOAMpPOBKAX
UNICODE. /IlekogupoBaHue co0oOIIEHNH C UCTIOIB30BAaHUEM PABHOMEPHOTO
U HepaBHOMEpPHOro Koja. MHdopmaimonusiii 00beM TeKCTa

29

O61iee npeacraBiaeHue 0 HUGPOBOM MPEACTABICHUH ayIMOBU3YaIbHBIX U
JIpYyTUX HENpPEpbIBHbIX NaHHbIX. KonupoBaHnue nsera. L[BeToBbIE MOmenu.
Mopens RGB. I'nmybuna xonupoBanus. [lanurpa

2.10

PactpoBoe m BekTOpHOE IpescTaBiieHue n3o0paxkenuid. IIukcens. Onenka
WHPOPMAITMOHHOTO 00BheMa rpaduyuecKux JaHHBIX JUISI  PacTpOBOIO
U300paKEHUS
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2.11

Konuposanue 3Byka. Pa3zpsaHocTs n yactora nuckpetusanuu. KonmnuectBo
KaHaJIOB 3amuch. OneHKa KOJIMYECTBEHHBIX I1apaMETPOB, CBS3aHHBIX C
NpEJICTaBJICHUEM U XpaHEHHEM 3BYKOBBIX (pailiioB

HNudopmanmoHHbie TEXHOIOTUU

3.1

TexcToBbIE TOKYMEHTHI U MX CTPYKTYpHBIC 3JIEMEHTHI (CTpaHHIla, ad3ail,
CTpOKa, CII0BO, CHMBOI)

3.2

TekCToBbI MIpPOLECCOP — HMHCTPYMEHT CO3JAHHUs, PEAaKTUPOBAHUS
u (popmatupoBanusi TekcToB. [IpaBuna Habopa TekcTa

3.3

PenaktupoBanne texcra. CBoiictBa cuMmBosioB. llpudrt. Tunsr mpudros
(pyOJsieHble, ¢ 3aceykamH, MOHOIIMpPHUHHBIE). lloiykHpHOE M KypCUBHOE
HauepTanue. CBoiicTBa ab3aleB: IpaHULbI, ab3alHbIA OTCTYI, MHTEpPBAJ,
BbIpaBHUBaHue. CTHiieBOE (popMaTHpOBaHUe

3.4

CrpykrypupoBaHue HWH(GOpPMAlMM C TIOMOIIbIO CIIMCKOB U  TaOJIMII.
MHuoroypoBHEBBIE CTTUCKH. J[0OaBIeHNE TAOIUI] B TEKCTOBBIE TOKYMEHTHI

3.5

BcTaBka nzo0paxkeHuil B TEKCTOBBIE JOKyMEHThI. O0TeKaHne N300pasKeHHI
TEeKCTOM. BKiItoueHue B TEKCTOBBIN IOKYMEHT JuarpaMm u popmyi

3.6

[TapameTpsl cTpaHullbl, HyMepanusi crpaHull. JloOaBieHue B JOKYMEHT
KOJIOHTUTYJIOB, CCHLIIOK

3.7

[IpoBepka mnpaBonucanus. PaccraHoBka nepeHocoB. ['osocoBoi BBOA
Tekcra. ONTHYECKOE pacrno3HaBaHHE TeKCTa. KOMIBIOTEpHBIA NEPEBOI.
Hcnonp3oBanue cepBUcOB ceTH MIHTEepHET [u1s1 00pabOTKM TEeKCTa

3.8

3HaKOMCTBO ¢ rpaduyeckumMu penakTopamu. PacTpoBble  pUCYHKH.
Hcnonb3oBanue rpaguueckux NpUuMUTHBOB

3.9

Omnepanuu  peIaKkTUPOBaHUS TIpapUUYECKUX OOBEKTOB, B TOM YHCIIE
mudpoBeIXx  Qororpaduii: M3MEHEHHWE pasMmepa, o0Ope3Ka, IMOBOPOT,
oTpaxkeHue, padbora c oOjacTsMu (BBIJACICHUE, KOIMPOBAHUE, 3aJIMBKa
I[BETOM), KOPPEKIIHS IIBETA, IPKOCTH U KOHTPACTHOCTH

3.10

Bekropnas rpaduxa. Co3maHue BEKTOPHBIX PHUCYHKOB BCTPOECHHBIMU
CpelcTBaMH TEKCTOBOTO MTPOLIiEcCOpa WiK IPYTUX MPOrpamMM (IPUII0KEHUN ).
JloGaBiieHre BEKTOPHBIX PUCYHKOB B JIOKYMEHTbI

3.11

[ToaroroBka MyapTUMEAMIHBIX TIpe3eHTanuii. Crnaiin. JlobaBneHue Ha ciai
TeKcTa U u3o0pakeHuii. Pabora ¢ HECKOJILKUMU CraiiaMu

3.12

JloGaBneHne Ha  ciaiii  ay[AMOBU3YaJbHBIX  JaHHBIX. AHMMaLus.
I'mnepccpuiku
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8 KUIACC

IIpoBepsieMble TPeOOBAHUSA K pPe3yJIbTATAM OCBOEHHSI OCHOBHOI 00pa3oBaTeILHOM

NPOrpamMmblI

Kon
IPOBEPSEMOrO
pe3ynbTara

[IpoBepsiemble IpeAMETHBIE PE3yIbTaThl OCBOEHUSI OCHOBHOM
o0pa30BaTeNbHOI MPOrpaMMbl OCHOBHOTO 00IIIeT0 00pa3oBaHUs

1

I1o Teme ((TeOpeTI/ILK?CKI/IG OCHOBBI I/IH(I)OpMaTI/IKI/I»

1.1

IlosicHATh Ha nmpumMepax pasiinius MCXKIOY IIO3NIIMOHHBIMHA
U HCIMO3NIITMOHHBIMH CUCTCEMAaMHU CUUCIICHUA

1.2

3anuchiBaTh U CpaBHUBATH 1eble unciia oT 0 g0 1024 B paznuyHbIX
MO3UIIMOHHBIX CHUCTeMaX cyuciaeHus (C ocHoBaHusiMu 2, 8, 16),
BBITIOJIHATH apu(METUUECKHEe Orepaluy HaJ HUMH

1.3

PaCKpBIBaTB CMBICJI MOHSATUM «BBICKA3bIBAHUC)), «JI0ru4yccKas
orrcpanusa», «<JIOrmM4cCKOC BBIPAKCHUC)

1.4

3anuchiBaTh  JIOTUYECKHE  BBIPAXKEHUS  C  HCIHOJIB30BAHHEM
IW3BIOHKIIMY, KOHBIOHKIWKW W OTPULIAHUS, ONPEAEIATh UCTUHHOCTD
JIOTUYECKUX BBIPAKEHUM, €CIM HM3BECTHBl 3HAYEHUS HCTUHHOCTH
BXOJSIIIUX B HEro MEPEMEHHBIX, CTPOUTH TAOIUIbI UCTUHHOCTH IS
JIOTUYECKUX BBIPAKECHUN

ITo TeMe «ANTOpUTMBI U IPOIPAMMHUPOBAHUE

2.1

PackpeiBaTh  CMBICI  TOHSTHH  UCTIOJHHUTENBY»,  «AITOPUTMY,
«rporpamMmay», TOHHMMAas Ppa3HUIY MEXKIy YHOTpeOJIEHuEeM JTHX
TEPMUHOB B OOBIZIEHHOW peuu ¥ B HUHPOPMATUKE

2.2

OnuceiBaTh AJITOPHUTM PCIICHUSA 3ada4r pa3JIMYHbIMU CHOCO6aMI/I,
B TOM 4YHCJIC B BUJC 0JIOK-CXEMBI

2.3

COCT&BJ’I}ITB, BBIIIOJIHATE BPYYHYIO M HA KOMIIBIOTCPC HCCIIOXKHBIC
AJIrOPUTMBI C UCITOJIL30BAHHUEM BETBJIICHUU U LIMKJIOB AJIs1 YITPaBJICHUA
HUCITOJIHUTCIIAMUA

24

Hcnonp30oBaTh KOHCTAHTBI U IICPCMCHHLBIC pPAa3JIMYHBIX THIIOB
(‘-II/ICJIOBBIX, JJOTHYCCKHUX, CI/IMBOJILHBIX), a TaKXKC COICPKAIIUC HX
BBIPAKCHUA, UCIIOJIB30BATh OIICPATOP IIPHUCBANBAHUA

2.5

Hcnonp3o0Barh mpu pa3padOTKE MPOrpaMM JIOTHYECKUE 3HAYCHUS,
OIE€pallK U BBIPAXKECHUS C HUMHU

2.6

AHanu3upoBaTh NPEAJI0KEHHBbIC AITOPUTMBI, B TOM  YHCIIE
ONPENETATh, KAKUE PE3YJIbTAThl BO3MOKHBI IPH 33JJAHHOM MHOXECTBE
UCXOJIHBIX 3HAYECHUH
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2.7

Co3pgaBath M OTJQXUBATh MPOrpaMMbl HA OJIHOM W3 SI3BIKOB
nporpammupoBanusi (Python, C++, Ilackans, Java, C#, lllxonbHbIi
AnroputMuyeckuil fI3bIK), peanu3yrollne HECI0KHbIE AITOPUTMBI
00pabOTKM YHCIOBBIX JIAaHHBIX C HCIOJIB30BAHHEM IIUKJIOB H
BETBJICHUI, B TOM YHCJI€ PEATU3YIOIIUE MPOBEPKY JIEIUMOCTH OJTHOTO
LEeJIOr0 4Yucjia Ha Jpyroe, MNPOBEPKY HATYpaJbHOrO 4YHUCIa Ha
MPOCTOTY, BBIAEICHUS TP U3 HATYpaTbHOTO YHCIIa

IIpoBepsieMblie 3J1eMEHTHI COAEPKAHUS

Kon [IpoBepsieMblii AIEMEHT COIEPKAHUS
1 Teopernueckre 0OCHOBbI HHPOPMATUKU

1.1 Heno3unmoHHple W TO3WIIMOHHBIE CHUCTEMbI CUHCICHUSA. AJdaBurT.
OcunoBanue. PasBepayrtas Qopma 3anucu uucina. [lepeBon B mecaTnyHyro
CHUCTEMY UHCEJI, 3aMUCAHHBIX B APYTUX CUCTEMAX CUUCIICHUS

1.2 Pumckas cucrema cuucienus

1.3 JIBonuHasa cucrema cuucieHud. llepeBon nenesix uucen B mpenenax ot 0
no 1024 B pgBoMYHyI0 cucTteMy cuucieHus. BocbmepuuHas cucrema
cuucienus. [lepeBon yucen U3 BOCBMEPUYHOM CHCTEMBbI B JIBOMYHYIO M
JNeCATUYHYI0 cuctembl u oOparHo. IllectHanuarepuuHas cucrema
cumucienus. [lepeBoa dncen U3 MeCcTHAAATEPUYHON CUCTEMbI B IBOUYHYIO,
BOCBMEPUYHYIO U JECATUYHYIO CUCTEMBI 1 OOPATHO

1.4 Apudmeruueckue onepainu B JIBOUYHON CUCTEME CUUCIICHUS

1.5 Jlornueckue BpICKa3biBaHUs. Jlornueckue 3HAYEHUsI BBICKA3bIBAHUM.
DJIeMEHTapHblE M COCTAaBHBIE BbICKa3biBaHUs. Jlornueckue ormnepanuu:
«» (KOHBIOHKIIMS, JIOTUYECKOE YMHOXEHUE), «WIN» (IU3bIOHKIIHS,
JIOTUYECKOE CJIOXKEHHue), «He» (ormueckoe orpunanue). I[lpuoputer
Jorudeckux  onepanui.  OnpeneneHue  UCTUHHOCTH — COCTaBHOTO
BBICKa3bIBAHUS MPHU M3BECTHBIX 3HAUCHUSAX UCTUHHOCTU BXOJSIIUX B HETO
AJIEMEHTAPHBIX BBICKA3bIBAHUI

1.6 Jlornyeckue BeIpakeHus. I[IpaBuia 3amucu  JIOTUYECKUX —BBIPAYKEHUH.
[TocTpoeHue TabauI UCTUHHOCTH JIOTUYECKUX BhIpaKEHUN

1.7 Jlornueckue  37€MEHTH.  3HAKOMCTBO C  JIOTUYECKUMH  OCHOBAaMH
KOMITbIOTEPA

2 AJITOPUTMBI U IPOTPAaMMHUPOBAHUE
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2.1

ITonsTue aJIropuTMma. HUcnonmuurenu AJITOPUTMOB. AJ'IFOpI/ITM KakK IIJIaH
YIpaBJICHHUA UCIIOJTHUTCIICM

2.2

CaoiicTBa anroputMa. CnocoObl 3anucu aaroputMa (CJIOBECHBIN, B BUIE
OJIOK-CXEMBI, ITpOorpaMma)

2.3

AJIropUTMUYECKHE KOHCTPYKUMH. KOHCTpYyKIMS «cienoBaHuey. JInHenHbIi
anroput™M. OrpaHHYE€HHOCTh JIMHEWMHBIX QJITOPUTMOB: HEBO3MOXHOCTH
MPEIYyCMOTPETh  3aBUCUMOCTh  MOCJIENOBATEIBHOCTA  BBIIOJIHSAEMBIX
JIGUCTBUM OT UCXOJAHBIX JaHHBIX

24

KOHCTp}IKI_II/ISI «BCTBJICHHC) . IIOJIHAA W HCIIOJIHAas (bOpMBI. Breimonnenue u
HCBLIINMOJIHCHUC  YCIIOBUA (I/ICTI/IHHOCTB H JIOXKHOCTb BBICKEBBIBaHI/IH).
HpOCTBIG U COCTAaBHBIC YCJIOBUA

2.5

KOHCprKHI/IH «IOBTOPCHUCH: HUKIIbI C 3aJJlaHHBIM 4YHCJIOM HOBTOpeHHﬁ,
C YCJIOBHUCM BBIIIOJIHCHUA, C HepeMeHHOﬁ OUKJIa

2.6

PazpaboTka nis QopMalbHOTO HUCHOJTHUTENS alropyuTMa, MPUBOASIIETO
K TpeOyeMOMy pe3yJIbTaTy Py KOHKPETHBIX UCXOJHBIX JaHHBIX. PazpaboTka
HECJIOKHBIX aJITOPUTMOB C WCIOJB30BAHUEM IIMKJIOB W BETBICHUUN IS
yrnpaBiieHUus: (GOpMaTbHBIMA HCIOJHUTENISIMU. BEBITOTHEHWE anropuTMOB
BPYUHYI0O W Ha KoMIbioTepe. CHHTAKCHYECKHE W JIOTUYECKHUE OIIUOKH.
OTka3sl

2.7

Azpik  mporpammupoBanus  (Python, C++, Java, C#, IIkonbHbIii
Anroputmuyeckuid f3pik). CuctemMa mporpaMMUpPOBAHUS: PEAAKTOP TEKCTa
porpaMm, TPAHCIATOP, OTIATUUK

2.8

[lepemennas: tur, uMs, 3HaueHue. L{enbie, BelIeCTBEHHBIE U CUMBOJIbHBIE
NIEPEMEHHBIE

29

Omnepatop mpucBauBaHus. ApUPMETUUECKUE BBIPAKEHHUS U TOPAIOK HX
BbluncieHus. Omnepanud C UEJIbIMU YMCIaMH: LEJIOYUCICHHOE JEeJIEHUE,
OCTaToK OT AesneHus. [TpoBepka qenMMocTy OJHOTO LIEJIOro YUCia Ha Jpyroe

2.10

BerBnenus. CocraBHbple yCIIOBHA (3allUCh JIOTMYECKUX BBIPAXKEHUN HA
U3y4yaeMOM S3bIKE IMpOorpaMMHpoBaHus). HaxoxxaeHme MHUHMMyMa U
MakCUMyMa M3 JBYX, TPEX M 4YeTbIpeX uucen. PemeHune KBagpaTHOro
YPaBHEHMS, UMEIOIIETO BEIIECTBEHHBIE KOPHU

2.11

I[I/IaJIOFOBaH OTJIalKa IIporpaMm: IIOomaroBOo€ BbIIIOJHCHHUC, IIPOCMOTP
3HAYCHUMN BCINYHH, OTJIaI[O‘IHBII)'I BBIBOJ, BBI60p TOYKHU OCTaHOBa

2.12

[Mukn c ycnoBueMm. Anroputm EBKinja s HaxXoXKIAEHHUS HAWOOJIBIIETO
o0Omiero penurens JBYX HaTypajbHbIX uucesl. Pa3OueHue 3anucu
HATypaJbHOI'O YHCJIA B IO3UI[MOHHON CUCTEME C OCHOBAHUEM, MEHBIIIUM WU
paBHbIM 10, Ha OTaEIBHBIE LUPPHI
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2.13

[{ukn ¢ nepeMeHHOW. AJNTOPUTMBI MPOBEPKU JECIMUMOCTH OJHOTO ILIEIOrO
4ucia Ha APYroe, IpOBEPKU HATyPAIBHOI0 YKUCIIA HA IIPOCTOTY

2.14 | OOpaboTka CUMBOJBHBIX TaHHBIX. CUMBOJIbHBIEC (CTPOKOBBIE) IEPEMEHHBIE.
[TocumBosibHAsE 00paboTka cTpok. [logcueT yacTOThI MOSBICHUS CHMBOJIA B
ctpoke. Berpoennbie dyHKIMU 1151 00pabOTKUA CTPOK

2.15 | OnpeneneHue BO3MOKHBIX Pe3yJIbTaTOB padOThl arOpUTMA MPH 33JaHHOM

MHOYECTBE BXOJHBIX TaHHBIX, ONPEIEICHUE BO3SMOKHBIX BXOAHBIX JaHHBIX,
NPUBOIAIINX K TaHHOMY PE3yJIbTary
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9 KUIIACC

IIpoBepsieMble TPeOOBAHUSA K pPe3yJIbTATAM OCBOEHHSI OCHOBHOI 00pa3oBaTeILHOM

NPOrpamMmblI

Kox
IPOBEPSEMOT0
pe3ynbTara

[TpoBepsiembIe IpeAMETHBIE PE3YIbTaThl OCBOSHUS OCHOBHOU
00pa3oBaTeNbHON MPOrpaMMbl OCHOBHOTO 00111eT0 00pa3oBaHus

1

ITo Teme «IludpoBasi r(paMOTHOCTHY

1.1

Hcnons30BaTh COBpPEMEHHBbIE HMHTEPHET-CEPBUCHI (B TOM UHCIIE
KOMMYHUKAITMOHHBIC CEPBUCHI, OOJAYHBIC XPAHWIWIIA JaHHBIX,
OHJIAWH-TIPOTpaMMbl (TEKCTOBBIE M T'PAPUUECKUE PEIAKTOPBI, CPEIbI
pa3paboOTKK) B yueOHOM U MOBCETHEBHOM JEATEIbHOCTH

1.2

[IpuBoauTh,  MpUMEpPHl  UCHOJIB30BAaHUS  T'€OMH(OPMAIMOHHBIX
CEpPBUCOB, CEPBHUCOB TOCYAAPCTBEHHBIX YCIYr, 0Opa30BaTelIbHbIX
cepBucoB MHTepHeTa B yueOHON 1 TOBCEAHEBHOM JICSITEIIBHOCTH

1.3

Hcnonp30BaTh pa3iuyHbIE CPEJCTBAa 3alIUTHl OT BPEIOHOCHOTO
IPOrpaMMHOTO oOecrieueHus, 3aIlUIIATh EPCOHATIBHYIO
uHpOpMAIIMIO OT HECAHKIMOHMPOBAHHOTO JIOCTya W  €ro
MOCIIEJICTBUN (pasrialieHusi, MOJMEHbI, YTPaThl JaHHBIX) C y4E€TOM
OCHOBHBIX  TEXHOJOTHYECKMX W  COIHAIBbHO-TICUXOJIOTHICCKUX
aCIeKTOB UCIOJIb30BaHUsI ceT MHTepHeT (cereBasi aHOHMMHOCTD,
nU(ppPOBOM cliel, AayTEHTUYHOCTh CYOBEKTOB U PECYpPCOB, OMACHOCTH
BPEJIOHOCHOT'O KO/1a)

1.4

Pacro3naBaTh MOMBITKM © TPEAYNpEXIaTh BOBICUCHHE CeOs
M OKPY’KaIOIIMX B JECTPYKTHUBHbIE U KPUMUHAIIbHBIE (POPMBI CETEBOI
aKTUBHOCTH (B TOM 4yHcClie KUOepOyIIIHHT, (DUIIHMHT)

[To Teme «TeopeTndyeckue 0CHOBBI HHPOPMATUKI

2.1

PackpeiBaTh  CMBICT MHOHATHHA  «MOJECIBY», «MOAEITUPOBAHUEY,
ONpEeNEeNsATh BUJBI MOJICNICH, OICHUBATh AaJCKBATHOCTh MOJEIHU
MOJICTUPYEMOMY OOBEKTY U LIEJISIM MOJICIUPOBAHUS

2.2

Ncnonb3oBath rpadsl v AepeBbs 1151 MOACTUPOBAHUS CUCTEM CETEBOM
U UEPAPXUYECKON CTPYKTYPBI, HAXOJUTh KpaTUalIuii myTh B Tpade

ITo Teme «AATOpUTMBI U TPOIPAMMHUPOBAHUE

3.1

PazouBathb 3a1a49M Ha 1oA3aaa4r, COCTABJIATh, BBIIIOJIHATD BPYYHYO U
Ha KOMIIBIOTCPC HCCJIOXHBIC aJITOPUTMbI C  HCIIOJIB30BAHUCM
BCTBJI@HI/Iﬁ, IMHUKIIOB 1 BCIIOMOTI'aTCJIbHBIX AJITOPUTMOB JJIA YIIPABJICHUA
HUCITOJIHUTCIISAMHA
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3.2

CoCTaBIsATh W OTJAXHBATh MPOTPAMMBI, PEATU3YIOIIUE THUIIOBBIC
QITOPUTMBI  OOpPAa0OTKM  YHCJIOBBIX  IOCJIEIOBATEIBHOCTEH WIIN
OJTHOMEPHBIX YHCIIOBBIX MACCUBOB (TTOMCK MAaKCUMYMOB, MUHUMYMOB,
CyMMBI WJIM KOJHMYECTBA 3JICMEHTOB C 3aJaHHBIMHA CBOMCTBaMH) Ha
OJIHOM U3 sI3bIKOB IiporpammupoBanus (Python, C++, Ilackans, Java,
C#, llIxonbHbII AITOpUTMHUYECKUN SI3BIK)

ITo reme «MHpopMaIIMOHHBIE TEXHOJIOTHI

4.1

BoiOupars cnoco0 mpeAcTaBieHHMs JaHHBIX B COOTBETCTBHHU
C IOCTaBJIEHHOW 3a/avyeil (Tabmuipl, cXxembl, TpaduKy, AUarpamMmbl)
C HCIIOJb30BAHWEM COOTBETCTBYIOIIMX IPOTPAMMHBIX CPEICTB
00pabOTKH JTaHHBIX

4.2

Ncnonb30oBaTh 3J€KTPOHHBIC TaOIMIBI i1 00pabOTKH, aHaIu3a U
BH3yaJU3alliy YHCJIOBBIX JAHHBIX, B TOM UYHCIE C BBIJICICHHEM
nuana3oHa TaOMuIbl M yHOpsSAOYMBaHWEM (COPTHPOBKOM) €ro
2JIEMEHTOB

4.3

Co3naBath M MPUMEHSATH B DJIEKTPOHHBIX TaOiuuax (GopmyJsibl JJis
PacyeToB C HCIOJIH30BAHHEM BCTPOCHHBIX apu(MEeTHICCKUX (DYHKITUI
(cyMmMupoBaHME€ W TOJACYET 3HAYCHUH, OTBEYAIONIUX 3aJaHHOMY
YCIOBHIO, CpeaHee apu(pMeTHUeCKoe, ITIOMCK MAaKCHMAJIbHOTO H
MHHHUMAaJIbHOI'O 3HAYEHHS), a0COJIFOTHOM, OTHOCHUTEJIbHOM,
CMEIIAHHOU aJIpecaluu

4.4

Ucnonb3oBaTh  ANEKTPOHHBIE  TAOMWIBI IS~ YUCJIEHHOIO
MOJICIMPOBAHUS B TPOCTHIX 33]]a4aX U3 Pa3HbIX MPEIMETHBIX 00acTei

HpOBepﬂeMble IJIEMEHTBI COACPRKAHUSA

Kon

[IpoBepsieMblil 3JIEMEHT COACPKAHUS

1

[MudpoBas rpaMOTHOCTH

1.1

I'noGanwuas cetb UHTEepHeT. [P-aapeca y3noB. CeTeBoe XpaHEHHUE JaHHBIX.
Metoabsl HMHAMBUAYAIBHOIO M KOJUIEKTUBHOTO Pa3MELICHUS HOBOU
unpopmaruu B UHrepHere. bonbime paHHble (MHTEpHET-TAHHBIC,
B YACTHOCTHU JIaHHBIC COIUAJIBHBIX CETEM)

1.2

[Tonsarre 06 mHDOPMAIMOHHONW 0€30MaCHOCTU. YTPO3bl HH(POPMAITMOHHOMN
0e30macHOCTH MpU padoTe B TII00ATHLHON CETH U METOBI MPOTHBOICUCTBHS
uM. [IpaBuna 6e3onacHol ayTeHTHU(UKAIMU. 3alUTa JUMYHON HHPOpMAITUU
B cetu MHTepHeT. be3omnacHeie crparernu noseacHusl B cetu HTepHET.
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[TpenymnpexaeHre BOBICUEHUS B IECTPYKTUBHBIC M KPUMHUHAIBHBIC (DOPMBI
CETeBOM aKTUBHOCTH (KUOEpOYJIITUHT, (DUITUHT U Apyrue Gopmb)

1.3

Bunanr JesITeJILHOCTHU B HNurepuere. NHTEepHEeT-CepBUCHI:
KOMMYHHUKAIIMOHHbBIE CEPBUCHI (MTOYTOBAs Cyk0a, BU€0-KOH(PEPEHI[-CBSI3b
U IpyTHUe), COpaBOYHbIE CIYKObI (KapThl, paCIIMCaHUs U JPYTHUE), TOUCKOBBIE
CIY>KOBI, CITy’kObl OOHOBJICHHMSI TMPOTPAMMHOTO OOECICUYCHHUS W Ipyrue
cinykObl.  CepBHUCHI TOCyAapCTBEHHBIX yciyr. OOjiauyHble XpaHWIUILA
naHHbIX. CpencTBa COBMECTHOM pa3paboTKH JOKYMEHTOB (OHJIANH-O(HCHI).
[IporpammHoe oOecrieueHHE Kak BeO-CEpPBUC: OHJIAWHOBBIE TEKCTOBBIE U
rpaduueckue pelakTopbl, Cpeabl pazpaboTKH MPOrpaMm

Teopernueckre 0OCHOBbI HHPOPMATUKU

2.1

Mogaens. 3anauu, pemaeMble ¢ MOMOIIBIO MojienupoBanus. Knaccudukamm
mojneneil. Marepuanbuble (HaTypHble) U UHGOPMAIMOHHBIE MOJEIH.
HenpepriBHbIe U AucKpeTHbIe Moaenu. Mimurannonnsie Moaenu. Mrpossie
mojenu. O1eHKa COOTBETCTBUSL MOJCIN MOACIUPYEMOMY OOBEKTY U LIESIM
MOJIETMPOBAHUS

2.2

Tabnuunbie Monenu. Tabnuia kak MpencTaBICHHE OTHOLICHUS

2.3

bas3el ganHbpix. OTOOp B TabaUIE CTPOK, YAOBJIETBOPSAIOMIMX 33JaHHOMY
YCIIOBHIO

24

I'pad. Bepmmna, pedpo, myts. OprUEeHTUPOBAHHBIC U HEOPUEHTUPOBAHHBIC
rpadsl. Jliuna (Bec) pedbpa. BecoBas matpuna rpada. [nuHa myTu MexIy
BepmmHamu rpada. I[louck ontumanpHOoro mytd B rpade. HauvanpHas
BeplIIMHA (MCTOYHUK) U KOHEUHAs BepIIMHA (CTOK) B OPHUEHTHUPOBAHHOM
rpade. BpruncieHue koivvecTBa MyT€ B HANPaBICHHOM AallMKIMYECKOM

rpace

2.5

Hepeso. Kopenb, BepmmHa (y3en), Juct, pedbpo (myra) aepesa. BricoTa
nepeBa. llommepeBo. Ilpumepsl wucmonb3oBaHus JAepeBbeB. llepebop
BapUAHTOB C MIOMOIIIBIO JIepeBa

2.6

[TonsiTue MaTemMaTH4ecKOM Mojenu. 3aiayd, peliaeMble € TOMOIUIBIO
MaTeMaTH4YECKOr 0 (KOMITBIOTEPHOTO) MO/JICJIMPOBAHUS. Otnuuue
MaTEMaTUYeCKOM MOJENM OT HAaTypHOM MOJETM U OT CJIOBECHOIO
(JluTepaTypHOTr0) OMKUCAHUS OOBEKTA

2.7

OTarnbl KOMITBIOTCPHOT'O MOJCIIMPOBAHUA: ITIOCTAHOBKA 3aaa4H, ITIOCTPOCHUC
MaTEeMaTHUYECKOM MOACIH, IIpOorpaMMHas pcaan3anusd, TCCTUPOBAHHC,
IMPOBCACHUC KOMIIBIOTCPHOI'O OJSKCIICPUMCHTA, aHAJIIM3 C€ro pE3yJabTaToB,
YTOUYHCHUEC MOJCIIN

AJITOPUTMBI U TPOTPAMMHUPOBAHUE
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3.1

Paz0uenue 3agaun Ha noazanayu. CocraBieHHE alTOPUTMOB U IIPOTPaMM C
UCIIOJIb30BaHUEM BETBJICHHUM, IUKJIOB U BCIIOMOTaTEIbHBIX AJITOPUTMOB IS
yHpaBJIEHUS UCIIOIHUTENIEM WM APYTUMHU UCTIOTHUTEIAMU

3.2

Tabnuunble BenuuuHbl (MaccuBbl). OqHOMEpHBIE MacCuBbI. COCTaBlieHUE U
OTJIaJIKa TMpOTrpaMM, pPEATM3YIOIIUX THUIOBBIE aNTOPUTMBI 00padOTKU
OJTHOMEPHBIX  YHUCJOBBIX  MAacCMBOB, Ha  OJHOM W3  S3BIKOB
nporpammupoBanus (Python, C++, Ilackanb, Java, C#, IlkonbHbIi
AnroputMuyeckuid SI3bIK): 3alOIHEHHE YMCIOBOTO MAacCHBa CIIyYalHBIMU
YHUClIaMH, B COOTBETCTBUU C (OpMYJION WM MyTeM BBOAA YHCEl,
HaxO0XJIEHUE CYMMBbI 3JEMEHTOB MAaCCHBA, JMHEHHBIA TOHWCK 3aJaHHOTO
3HAUYCHUS B MAaCCHUBE, IIOACYET JJIEMEHTOB MAacCCHUBA, YJIOBJIETBOPSIOLIMX
3aIaHHOMY YCJIOBHUIO, HAXOXJCHHE MHUHUMAIBHOTO (MaKCHUMAaJIbHOTO)
anemeHTa MaccuBa. COpTHUPOBKA MacCHUBa

3.3

OOpaboTKa MOTOKA JAHHBIX: BBIYMCIECHUE KOJUYECTBA, CYMMBbI, CPEIHETO
apu(pMeTnyecKoro, MUHUMaJIbHOTO U MAaKCUMAJIbHOT'O 3HAUEHUS 3JIEMEHTOB
IIOCJIEA0BATEIBbHOCTH, YIOBJIETBOPSIOIINX 33 JaHHOMY YCIOBUIO

3.4

VYnupasnenue. Curnan. O6patHas cBsi3b. [lonyueHue curuaaoB oT HUPPOBIX
JATYMKOB (KacaHWs, PAcCTOSIHMS, CBeTa, 3Byka u jApyroro). [Ipumeps
UCIIOJIb30BAaHUS TPHUHIMIA OOpaTHOMW CBS3M B CHUCTEMAax YIpaBICHUS
TEXHUYECKUMHU yCTPONCTBaMU, B TOM yucie B poboTorexHuke. [Ipumeps
pOOOTH3HPOBAHHBIX  CHUCTEM (CHCTeMa  YOpaBJICHHS  JIBJKCHHUEM B
TPaHCIIOPTHOM CUCTEME, CBapoYHas JIMHUS aBT03aBOJ1A,
aBTOMATHU3UPOBAHHOE yIIPABIIEHUE OTOIUIEHUEM J0Ma, aBTOHOMHAsl CUCTEMA
yIPaBJIECHUS TPAHCIIOPTHBIM CPEJICTBOM U JIPYTHE CUCTEMBI)

HNudopmainoHHble TEXHOIOTHH

4.1

[TonsitTue 00 SIEKTPOHHBIX Tabiuiax. TUNBI JaHHBIX B  sSYEHKax
AJIEKTPOHHON Tabmuipl. PenaktupoBanue u ¢opMaTupoBaHUE TaOIIHII.
Bcerpoennbie dyHKIMM I TIOWMCKAa MaKCMMyMa, MHUHUMyMa, CYMMBI U
cpennero apupmernueckoro. CoOpTHpOBKA JIaHHBIX B  BBIJICICHHOM
nuamna3one. [loctpoenue nuarpamMm (rucrorpamma, Kpyropas Auarpamma,
TOYeYHas quarpamma). Berbop tumna auarpaMmel

4.2

[IpeoOpazoBanue hopmy: mpu KorupoBaHuu. OTHOCHUTENbHAS, A0COTIOTHAS
U CMEIIIaHHAas aJipecanus

4.3

YcnoBHBIE BBIUKCICHHS B OJCKTPOHHBIX Tabmunax. CyMMHupoBaHHE H
MOJACYET 3HAYEHUW, OTBEUAIIIMX 3aJaHHOMY ycioButo. OOpaboTka
OonpIIMX HAOOPOB JAHHBIX. YHCIEHHOE MOJETUPOBAHHE B 3JIEKTPOHHBIX
TabIHUIIax
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4.4

Ponb uH(popManmoHHBIX TEXHOJIOTUNA B pa3BUTUU SKOHOMUKH MUPA, CTPAHBI,
peruona. OTKpeIThIE 0Opa3zoBaTelibHbIe pecypebl. [Ipodeccun, cBsizaHHble ¢

uHpopmMaTukol © HMHGOPMALMOHHBIMU TEXHOJOTHSIMHU:

MPOTPAMMHUCT, Pa3pabOTUYMK MOOUJIBHBIX MPUIIOKECHUM,

BeO-u3aitHep,
TECTHPOBIIHK,

APXUTCKTOP IPOrpaMMHOIO O6€CHC‘ICHI/IH, CIICOAJIMCT 110 AaHAJINU3Y JaHHBIX,

CHCTEMHBIN aIMUHHUCTPATOP
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NEPEYEHBb (KOAUP®PUKATOP) MIPOBEPSIEMbBIX TPEBOBAHUI

K PE3YJBTATAM OCBOEHUS OCHOBHOM OFPA30OBATEJBHOM
IMPOT'PAMMBI OCHOBHOI'O OBILIEI'O OEPA30OBAHUS U DJIEMEHTOB
COJIEP)KAHUS 11O HTH®OPMATHUKE

Jl1s mpoBeiIcHUsI OCHOBHOT'O TOCYJIApPCTBEHHOT 0 3K3amMeHa 1o uHdopmaruke (OI'D
10 HHPOPMATUKE) UCTIOJIb3YETCs TepeueHb (KOAU(PUKATOP) TPOBEPSIEMBIX TPEOOBAHUH K
pe3ynbTaTaM OCBOEHHUSI OCHOBHOM 0Opa30oBaTeIbHOM MpOrpaMMbl OCHOBHOI'O OOLIETO
00pa30BaHMs U FJIEMEHTOB COJICP>KaHUSI.

IIposepsiembie Ha OI'D nmo unpopmaTuke TpedOOBAHUA K pe3yJibTaTaM OCBOCHUSA
OCHOBHOM 00pa30BaTe/IbHON MPOrPaMMbl OCHOBHOT'O 00111er0 00pa3oBaHus

Koz
IPOBEPSAEMOTO
TpeOOBaHUs

[IpoBepsiembie TpeOOBaHUS K IPEAMETHBIM Pe3yJibTaTaM 0a30BOTO
YPOBHSI OCBOSHHUSI OCHOBHOM 00pa30BaTEIIbHON MPOTrPaMMBI
OCHOBHOTO 00111eT0 00pazoBanusi Ha ocHoBe PI'OC

1

3HaTh (MOHUMATh)

1.1

Brnanenue OCHOBHBIMU TOHATUSMU: HMHMOpMaIMs, TMepeaaya,
XpaHeHue u 00paboTka uHGOpPMAIIUU, ATOPUTM, MOJIEh, ITU(PPOBOH
MPOJYKT U MX UCIIOJIb30BAHUE JUTS PEIICHUS] yU€OHBIX M TPAKTUYECKUX
3a1au

1.2

BJ'Ia)IeHI/Ie IMOHATHUAMMU:  BBICKA3bIBAHHUC, JIOTHYCCKas  OIICpalusd,
JIOTUYCCKOC BBIPAKCHUC

YMmeTb

2.1

YMeHue ornepupoBaTh €IMHULAMU H3MEpPEHHUS MH(POPMAIMOHHOTO
00beMa U CKOPOCTH Mepeadyn JaHHBIX

2.2

YMeHue 3anuchiBaTh M CpaBHUBAThH Iiejble yuciaa or 0 go 1024
B Pa3JIMYHBIX MO3UIIMOHHBIX CUCTEMaX CUMUCIICHUS C OCHOBAHUSIMU 2,
8, 16, BBIMOJIHATH apupMETUUECKUE OTIepaIliy HaJl HUMH

23

YMeHne KoIupoBaTh U JIEKOJUPOBATH COOOUIEHUS MO 3aJaHHBIM
IOpaBWJiaM; IIOHUMAHUE OCHOBHBIX MPUHLUIOB KOJUPOBAHUS
MH(pOpMaLMKU pa3IMYHON TPUPOIBL: TEKCTOBOM, I'papuuecKou, ay1uo

24

YMeHHE 3anuchiBaTh JIOTHYECKHE BBIPAXKEHUS C HCIOJIB30BAHUEM
IU3BIOHKIMY, KOHBIOHKIIMA U OTPULIAHUS, ONPEAEHATh UCTUHHOCTH
JIOTUYECKUX BBIPAKECHUM, €CIM W3BECTHBI 3HAYEHUsS HCTUHHOCTU
BXOJISIIIUX B HETO MEPEMEHHBIX, CTPOUTH TAOJULBI UCTUHHOCTH [IJIS
JIOTUYECKUX BBIPAXEHUN; 3alUCBIBATH JIOTUYECKUE BBIPAXKEHUS Ha
M3y4aeMOM SI3bIKE IPOrPaMMHUPOBAHUS
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2.5

YMeHue CoCTaBisTh, BBHINOJHATH BPYYHYI0O M Ha KOMIIBIOTEPE
HECJIO)KHBIE ~ AITOPUTMBL Uil YIPABICHUS  UCIOJIHUTEISIMU
(Uepenamika, Yepre:kHUK W JApyrue); CO37aBaTb U OTJIAKHUBATH
MpOrpaMMBbl Ha OJTHOM M3 SI3bIKOB mporpammupoBanus (Python, C++,
ITackanb, Java, C#, IIkonbHBIE AJropuTMUYEeCKUM  S3BIK),
peanu3yIonue HECIOXKHBIE aITOPUTMBI 00PaOOTKN YUCIOBBIX TAHHBIX
C MCIIOJIb30BaHUEM IMKIIOB M BETBJICHUI; YMEHHUE pa30uBaTh 3a/1auu
Ha 1M0J13aJ]a4M, UCII0JIb30BaTh KOHCTAHThI, TEPEMEHHbBIC U BBIPAKEHUS
pPa3NUYHBIX  TUMOB  (YMCIOBBIX, JIOTUYECKHUX, CHUMBOJIbHBIX);
aHaJIM3UPOBaTh MPEIJIOKEHHBIM aJIrOPUTM, OIPEAETATh, KAaKUe
pe3yJbTaThl BO3MOMKHBI IPU 33aJaHHOM MHOYECTBE HMCXOJHBIX
3HAYCHU U

2.6

YMeHue 3amucarb Ha M3y4aeMOM  A3bIKE€ IPOrPaMMUPOBAHMSA
QITOPUTMBI IPOBEPKHU JIEIMMOCTH OJHOIO LIEJIOr0 4YMcila Ha IpYroe,
MPOBEPKU HATYpaJbHOTO YHCIIa Ha MPOCTOTY, BbIAETICHHUS LUp U3
HaTypaJbHOTO 4YHCJIA, IOUCK MAKCHMYMOB, MHUHHMYMOB, CYMMBbI
YUCJIOBOM NOCJIEN0BATENBHOCTH

2.7

Brnanenue ymMmeHHMEM OpPHUEHTHUPOBATHCS B MEPAPXUUECKOU CTPYKTYpeE
(aiiioBol cucTeMsbl, padboTath ¢ (alIoBON CUCTEMON MEPCOHATBHOTO
KOMIIBIOTEpA C HCIOJb30BaHUEM rpaduueckoro uHTepderica,
a IMEHHO: CO3/1aBaTh, KOMIMPOBATh, NIEPEMEIATh, IEPSHMECHOBHIBATH,
YAQIATh U apXUBUPOBATh (aiiiIbl U KaTaaoru

2.8

Branenue ymMeHUsIMU U HaBBIKAMH UCIIOJIb30BaHUS HH(GOPMAIIMOHHBIX
U KOMMYHHUKAIIMOHHBIX TEXHOJIOTMH JJi1 TIOMCKA, XpaHEHWS,
00paboOTKM U Mepeayl U aHalli3a pa3InyHbIX BUJIOB HH(OpMaIuu

29

YMeHue BeIONpAaTh CIIOCO0 MPEeICTaBIeHUS JaHHBIX B COOTBETCTBUU C
MOCTaBJICHHOW 3a7a4eil (TaOnHIlbl, CXeMbI, TpaduKu, TUArpaMMBbl) C
HCTIOJIb30BAHUEM  COOTBETCTBYIOIIMX  IPOTrPaMMHBIX  CPEJCTB
00pabOTKH JTaHHBIX

2.10

Ymenue (QopmanuzoBaTh M CTPYKTYypUpOBaTh  HH(POPMAIIHIO,
UCIIONB3Ysl  AJIEKTPOHHBIE TaOMUUbl s 00padOTKM, aHaiu3a
Y BU3YyaJIM3allMM YWCIOBBIX JAHHBIX, B TOM YHUCJE C BBIJEICHUEM
avana3soHa TaOaMIbl W YHOPSAJOYMBAHUEM (COPTHUPOBKON) €ro
AJIEMEHTOB; YMEHUE IPUMEHATh B 3JIEKTPOHHBIX TadIUIax (Hopmyibl
JUIS ~ PacyeToB C  HCIIOJIb30BAHMEM  BCTPOEHHBIX  (PyHKILHUH,
a0COJIFOTHOM, OTHOCHTEIBHOM, CMEIIAHHOM aJpecaliuy; NCIIOIb30BaTh
AJNIEKTPOHHBIE TAOJMLIBI U1 YUCIEHHOIO MOJEIUPOBAHUSA B MPOCTHIX
3a/1ayax U3 pa3HbIX MPEAMETHBIX o0nacTeu
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IlepedeHsn 2jieMeHTOB coep;KaHus, NpoBepseMbix HAa O o nungopmaruke

Kon

[TIpoBepsieMblil 3JIEMEHT COEPKAHUS

1

[udposas rpaMOTHOCTH

1.1

@aitnel w1 manku (karamoru). [IpuHIMNIBI TOCTpoeHUS (ANHTIOBBIX CHCTEM.
[Tonnoe ums daiina (manku). [lyte k daitny (manke). PabGora c daiinamu
M KaTajoraMu Cpe/iCTBaMU ONEPALMOHHON CHCTEMBI: CO3/1aHKe, KOTMPOBaHUE,
nepeMelieHre, nepeMMeHoBaHne U yJaneHue (aiiaoB M mamnok (KaTaioros).
Tunsr QaitnoB. CsoiictBa ¢aitnos. daiinossiii Menemkep. [louck Qaitnos
CpelCcTBaMH OINEepaliOHHON CHUCTEMBbI

1.2

OO0nenuHenre KoMIbIOTEPOB B ceTh. CeTh HTEepHET. BeO-cTpanuiia, BeO-cailT.
Crpykrypa azapecoB BeO-pecypcoB. bpaysep. IlouckoBbie cuctemsbl. [lonck
uH(OpMAITUH TI0 KITFOYEBBIM CJIOBAM U TI0 H300paKeHUIO.

JlocToBepHOCTH MH(pOpMaIIMH, MOJydeHHON U3 HTepHeTA.

[P-agpeca y310B. CeTeBOE XpaHEHHUE TaHHBIX

Teopernueckne 0CHOBBI UHPOPMATUKH

2.1

JIMCKpeTHOCTh AaHHBIX. BO3MOKHOCTh ONMCaHUsI HENPEPBHIBHBIX OOBEKTOB H
IPOLIECCOB C MTOMOILBIO TUCKPETHBIX TaHHBIX.

CumBon. Andasur. MoutHocTs angasuta. J{Bonunslii andasur. Komuuectso
BCEBO3MOXKHBIX CJIOB (KOJOBBIX KOMOWHAIMi) (QUKCUPOBAHHOM IJIUHBI B
nBonuyHoM andasute. [IpeoOpa3zoBanue moboro andaButa K IBOUIHOMY.
KonnuectBo pa3nuyHblXx cI0B  (UKCUPOBAHHOM JJIMHBI B andaBute
OTIpeIeIEHHON MOIIHOCTH.

KoaupoBanue cumMBOIOB OIHOro andaBuTa C MOMOIIBIO KOJOBBIX CIIOB
B IpyroMm ajipaBuTe, KOJ10Bas TaOIMIIA, NEKOJUPOBAHKE.

KoaupoBanue texcroB. PaBHomepHbIil koa. HepaBHomepHslil koa. Koanposka
ASCII. BocbmuOuthbie konupoBku. Ilonstne o komumpoBkax UNICODE.
JlekonupoBaHHE€  COOOIIEHUMH €  KCIOJIB30BAaHUEM  PaBHOMEPHOTO U
HepaBHOMEpPHOro koja. MHdopmamonusiii 00beM TeKCTa

2.2

Nudopmarmonsbiii 00beM JaHHBIX. BUT — MUHMMabHAS €IMHUIIA KOJIMYECTBA
uHpOpMauu — JIBOMYHBIA pa3psa. EnuHuIb n3mMepeHus uHGOOPMAIMOHHOTO
oObeMa JaHHBIX. but, 0aiT, KumoOauT, MmeradanT, ruradamT.

CxopocTh nepeayu JaHHbIX. EAMHUIBI CKOPOCTH TIepeadn IaHHbBIX

23

KomupoBanme 1Beta. IlBeroBeie momenu. Mogens RGB. I'mybuna
koaupoBanus. [Tamutpa.

PactpoBoe m BekTOpHOE TmpejacTaBiieHHe u300pakeHwil. [lukcenb. OneHka
uHpopMalMOHHOTO 0o0beMa TpadHUUeCKUX JaHHBIX IS PacTPOBOTO
M300paKEHUSI
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24

KonupoBanue 3Byka. Pa3zpsaHocts u yacrora 3anucu. KoandecTBo kKaHaloB
3aIIHCH.

OneHka KOJIMYECTBEHHBIX IApaMETPOB, CBS3aHHBIX C IMPEICTABICHUEM
U XpaHEHHEM 3BYKOBBIX (pailyioB

2.5

Hemno3unuroHHbIe ¥ TO3UIIMOHHBIC CHCTEMBI cuucieHus. Andasut. OCHOBaHHE.
PazBepnyrtas dopma 3anucu yucia. [lepeBog B AECATUUHYIO CUCTEMY YHCEIL,
3allMCaHHBIX B JPYTUX CUCTEMaX CUUCIICHUS.

Pumckas cuctemMa cunciieHus

2.6

JIBonuHas cucrema cuucienus. [lepesoa nenpix uncen B npenenax ot 0 no 1024
B JIBOMYHYHK) CHCTEMY CUMCIECHHMS. BocbMepuyHas CHCTEMA CUHCIICHHS.
IlepeBon umcenm w3 BOCBMEPUYHOM CHUCTEMBI B JBOWYHYIO U JIECATHUYHYIO
cuctembl U obparHo. lllectHaguarepuunas cucrema cuucieHus. l[lepeBon
YuCcel W3 IMIECTHAALATEPUYHOW CUCTEMBI B JIBOMYHYIO, BOCBMEPUUYHYIO U
JECATUYHYIO CUCTEMBI U 0OpaTHO.

ApudmeTnueckue ornepamnyy B IBOMYHON CUCTEME CUMCIICHUS

2.7

Jlornueckue  BbICKa3bIBaHUs. JIOTMYECKME  3HAYEHUS  BBICKA3BIBAHUM.
DONeMeHTapHble U COCTaBHbIC BBbICKa3biBaHUs. Jlormueckue omepaiuu:
«» (KOHBIOHKIUSA, JIOTHYECKOE YMHOXEHHUE), «UInW» (IU3BIOHKIIHS,
JIOTUYECKOE  CJIOKEHHE), «He» (Jlorudyeckoe oTpuiianue). Ilpuopurter
JIOTHUYECKUX ornepaunil. OnpenesieHne MICTHHHOCTH COCTABHOT'O BBICKA3bIBaHMUS,
€CIIM M3BECTHbl 3HAYCHHS MCTUHHOCTH BXOASIIMX B HETO HJIEMEHTApPHBIX
BbICKa3pIiBaHuM. Jlornueckue BolpaxkeHus. [IpaBuia 3anmucu JOTMYECKHUX
BbIpakeHUi. [TocTpoeHne TabauI] MICTUHHOCTH JIOTUYECKUX BbhIPAXKEHUN

2.8

Jlormueckue saeMeHThl. 3HAaKOMCTBO € JJOTMYSCKUMU OCHOBaMU KOMIIBIOTCPA

2.9

HenpeppiBHble M nuckpetHble moxaenu. MmuranmonHsie Moaenu. Wrposeie
Mozenu. OueHka aJeKBaTHOCTH MOJENIN MOICIUPYEMOMY OOBEKTY M ULEISIM
MOJEINPOBAHUS

2.10

Tabnuunbie Mogenu. Tabauna Kak npeICTaBICHUE OTHOIICHHUS.
bazer manapix. OTOOp B TabnHIle CTPOK, YIOBJIETBOPSIOIIMX 3alaHHOMY
YCITIOBHIO

2.11

I'pad. Bepumna, pebpo, nyts. OpUEHTHpPOBAaHHBIE M HEOPUEHTUPOBAHHBIC
rpader. nuna (Bec) peOpa. Becoas marpuma rpada. [nuHa mytu mexmy
BepirHamu rpada. [louck ontumanbHoro mytu B rpade. HauansHas BepiimHa
(MCTOYHWK) W KOHEYHas BepIIMHA (CTOK) B OPHEHTHPOBAHHOM Tpade.
Briuucnenue konuuecTBa myTeil B HAIPaBICHHOM allMKJIMYECKOM rpade

2.12

Hepeso. Kopenb, Bepimna (y3ein), IUcT, pedpo (1yra) nepesa. BeicoTa nepena.
[ToxnmepeBo. Ilpumepbl ucnonb30BaHUs JepeBbeB. llepebop BapuaHTOB C
MTOMOIIIBIO JIepeBa
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AJITOPUTMBI U TPOTPAMMHUPOBAHKE

3.1

CsoiictBa anropurma. CriocoObl 3aMucH alroputMa (CIOBECHBIN, B BUIE OJIOK-
CXEMBI, Tporpamma).

CocraBieHue aJropuTMOB U MPOrPaMM C UCIIOJIb30BAHUEM BETBJIIEHUH, IIUKIIOB
Y BCIOMOTaTeNIbHbIX aJIrOPUTMOB I yIpaBieHus wucnoiaHutenem (PoOor,
UYepenamika, YepTexkHUK U Japyrue). BrImolHEeHHWE alropuTMOB BPYYHYIO U
Ha KOMIIBIOTEPE

3.2

Azpik mporpammupoBanus (Python, C++, Ilackanb, Java, C#, lllkonbHbIi
Anroputmuyeckuii f3bIK).

CucreMa mpOrpaMMHUPOBAHUS: PEIAKTOp TEKCTa MporpamMMm, TPaHCIATOD,
OTJIaTUHK.

Ilepemennas: Ttumn, uMms, 3HadeHue. Llenbie, BEIIECTBEHHBIE M CHMBOJIbHBIC
TIEpEMEHHBIC.

Oneparop mnpucBauBaHusA. ApupMETHUYECCKHE BBIPAKCHUS M IOPSAIOK HX
BbIuMciIeHus. Omnepauuu ¢ UEIbIMH YHCJIaMH: IIEJOYMCIICHHOE JCJICHUE,
OCTaTOK OT JICJICHMS.

BerBnenus. CocraBHBIC YCIOBHS (3alMCh JIOTMYECKUX BBIPAKECHUN Ha
U3ydyaeMoOM S3BIKE€  IporpaMMupoBaHus). HaxoxkjaeHne  MUHHMyMa H
MakCHMyMa H3 JBYX, TpPeX MW 4YeTBIpeX uYHncel. PerieHne KBaJapaTHOTO
ypaBHEHMSI, UMEIOIIETO BEIIECTBEHHBIC KOPHHU.

Huxkn ¢ yenoBuem. Anroputm EBKiua i1t HaX0KIeHUsI HAanOOIbIIEro 00IIero
JeIUTeNs IBYX HaTypalnbHbIX unces. Pa3zOruenune 3anucu HaTypajabHOTO YKCIIa B
MO3UIIMOHHOW CHCTEME€ C OCHOBaHHEM, MEHBIIUM WM paBHbIM 10, Ha
OTHENbHBIE T PHL.

uka ¢ nepeMeHHON. AITOPUTMBI IPOBEPKH JICIIMMOCTH OJIHOTO I1€JI0T0 Ynclia
Ha JIpyroe, NIpOBEPKU HATYPaIbHOTO YUCIIA HA TPOCTOTY

3.3

OO6paboTka CUMBOJIbHBIX JaHHBIX. CHUMBOJIbHBIE (CTPOKOBBIE) MEPEMEHHBIE.
[TocumBonbHass oOpaboTka crTpok. Iloacder 4acTOThl NOSIBIEHHS CUMBOJIA
B cTpoke. Berpoennsie pyHKIMU 151 00pabOTKHU CTPOK

3.4

Omnpezenenre BO3MOXHBIX pe3yJbTaTOB padOThl alrOpUTMa MNpHU JAaHHOM
MHOKECTBE BXOJHBIX JAHHBIX, ONMPEIACICHUE BO3MOXKHBIX BXOJIHBIX JIAHHBIX,
MPUBOASAIIMX K JAHHOMY PE3yJIbTaTy

3.5

Tabmuunbie BenmuuuHbl (MaccuBbl). OgHOMEpHBIE MaccuBBL. CocTaBlieHUE U
OTJIaJIKa TIPOrpaMM, pEATU3YIOMMX THUIIOBBIE aJTOPUTMBI  00pPabOTKU
OJIHOMEPHBIX YUCIOBBIX MacCHUBOB, HA OJIHOM M3 S3bIKOB MPOrPAMMHUPOBAHHUS
(Python, C++, Ilackanb, Java, C#, llIxonbpHbIN AJropuTMUYECKUN S3BIK):
3all0JIHEHUE YHMCJIOBOTO MAacCHBAa CIyYalHBIMH YHCIIAMH, B COOTBETCTBUH C
dbopmyJIoN WM MyTeM BBOJIa YHCEJN, HAXOXKJIEHUE CYMMbI 2JIEMEHTOB MacCUBa,
JMHEWHBIA TOUCK 33JaHHOIO 3HAUYEHUSI B MACCHUBE, MOJCYET 3JIEMEHTOB
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MacCHuBa,  YJOBJIETBOPSIOIIMX  33aJaHHOMY  YCJIOBHUIO,  HaXOXICHHUE
MUHUMAJILHOTO (MaKCHUMAaJIbHOT0) 3JieMeHTa MaccuBa. COpTUPOBKA MacCHBa.
O6paboTka MOTOKA JIaHHBIX: BBIYMCIICHUE KOJMYECTBA, CYMMBI, CPEIHETO
apu(METUIECKOr0, MUHUMAJILHOTO M MaKCHUMaJbHOTO 3HAYEHHUS AJIEMEHTOB
MOCJIEIOBATENBbHOCTH, YIOBJIETBOPAIOIIMX 3aJAHHOMY YCIIOBHUIO

3.6

VYnpasnenue. Curnan. OOpaTtHasi cBs3b. [lonydyeHne curHanoB oT IUGPOBBIX
JTATYNKOB (Hampumep, KacaHWs, pACCTOSIHUS, CBeTa, 3ByKa). I[Ipmmepsl
UCTIONIb30BaHUsl TIPUHIMIIA OOpaTHOM CBsI3U B CHCTEMax yIpaBICHUS
TEXHUYCCKUMU YCTPONCTBAMH C TIOMOIIBIO JAaTYMKOB, B TOM HYHCIE
B POOOTOTEXHUKE

NHudopmanoHHbIe TEXHOJIOTUU

4.1

TexcToBBIE JOKYMEHTHI M WX CTPYKTypHBIE 3JE€MEHTHI (CTpaHHIla, ad3ail,
CTpOKa, CJIOBO, CHMBOJ).

TexcToBBIE mpomeccop — HWHCTPYMEHT CO3JaHUs, PENaKTHPOBAHUS U
¢dopmatupoBanus TekcToB. [IpaBuia Habopa Tekcra. PenakTupoBaHue Tekcra.
CgoiictBa cumBoisioB. [lpudt. Tunel mpudrtoB (pydieHble, ¢ 3acedykami,
MoHowupuHHbIE). [TonykupHoe u KypcuBHOEe HauepTanue. CBoiicTBa ab3alEeB:
TpaHuIlbl, a03aIHBIA OTCTYII, UHTEPBaJI, BbIpaBHUBaHUE. [lapamMeTpsl cTpaHUIIbL.
CruneBoe popmMaTrpoBaHue.

CrtpykTtypupoBanue UWHGOpPMAIMM C TOMOINBIO CIUCKOB U  TaOIUII.
MHuoroypoBHeBbIe CIUCKH. JJoOaBneHue TabauI] B TEKCTOBBIE JOKYMEHTHI.
BcraBka m3o0pakeHuil B TEKCTOBBIE NOKyMEHTHI. OO0TekaHue n300paxeHui
TEeKCTOM. BKiTtodeHre B TEKCTOBBIN JOKYMEHT Auarpamm, Gopmys, HyMepaiuu
CTpaHUIl, KOJIOHTUTYJIOB, CCHIJIOK U JPYTHX 3JIEMEHTOB

4.2

Pactpossie pucynku. Mcnonp3zoBanne rpaduuecKuX MPUMUTHBOB.

Onepanuu peakTupoBaHus rpadguueckux oObEKTOB, B TOM YHCIIE HU(PPOBBIX
doTorpaduii: m3mMeHeHrne pasMepa, oOpe3Kka, MOBOPOT, OTpakeHue, padora
¢ oOyacTsMu (BbIICIICHNE, KOTMPOBAaHUE, 3aJIMBKA I[BETOM), KOPPEKITHUS IIBETA,
SIPKOCTU U KOHTPACTHOCTH.

Bekropras rpaduka. Co3maHue BEKTOPHBIX PHCYHKOB BCTPOSHHBIMHU
CpeICcTBaMH TEKCTOBOTO TPOIECCOpPa WM APYTUX MPOrpaMm (MIPUIOKEHUN).
JloGaBrieHe BEKTOPHBIX PUCYHKOB B JOKYMEHTHI

4.3

IToaroroBka mMynpTUMETUHHBIX Tpe3eHTanui. Cuaiin. JlobaBineHue Ha ciraia
TeKCTa U u3o0paxkeHuid. Pabora ¢ HECKOJIBKUMHM CllaiiiamMu.
JloGaBieHue Ha claiil ay IMOBU3YaJIbHBIX TaHHBIX. AHUManus. [ unepcchuiku

4.4

Tunbl gaHHBIX B sSYeHKaxX OJEKTPOHHOW TalOnuubl. PemakTtupoBaHue
u popmatupoBanue tabnuil. BcrpoeHHbIe (QYHKIIMU ISl TIOMCKA MaKCUMyMa,
MUHHAMYMa, CyMMBI U cpenHero apudmermdeckoro. COpTUpPOBKa JaHHBIX B
BbIJICICHHOM jauana3oHe. [locTtpoenue nuarpamm (TUCTOTpaMMma, KpyroBas
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auarpaMma, ToueuHas aquarpamma). Beioop tuma quarpaMMel.
[IpeobOpazoBanue popmyn npu xKonupoBaHuu. OTHOCUTENbHAS, A0COMIOTHAS
U CMEIlIaHHas ajJpecarius

4.5

VY caoBHBIE BBIUMCICHUS B JIEKTPOHHBIX Ta0auiax. CyMMUpPOBaHHUE U TOJICUET
3HAYEHUM, OTBEUAIOIINX 3aJaHHOMY yclioBHI0. OOpaboTka Oonbinx HAOOPOB
JTaHHBIX. YHCIIEHHOE MOJISTMPOBAHNE B 3JIEKTPOHHBIX TaOIUIIaX
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