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OenepanbHas pabouas mnporpamma o ydeOHomy mpenmery «WHpopmaTukay
(Oa3oBbBIli ypoBeHB) (TpenMeTHas oOiacTh «MaTtemaTuka u WHGOpMATHKAY») (anee
COOTBETCTBEHHO — TMporpamMma 1o uH(popmaTuke, uUH(POPMATHKA) BKIIOYAET
MOSICHUTENBHYIO 3aIMUCKY, CO/IepKaHue 00ydeHUs, TUIAHUPYEMBIE Pe3yIbTaThl OCBOCHUS
IpOrpaMMBbI 10 HHPOPMATHKE, TEMATUYECKOE MIIaHUPOBAHUE, TIEPEUCHDb (KOAUPUKATOP)
pacmpeeNieHHbIX MO KjaccaM MpOBEPsieMbIX TPeOOBaHW K pe3yJibTaTaM OCBOCHHUS
OCHOBHOM 00pa3oBaTeILHOM MTPOrpaMMbl OCHOBHOT'O 00IIIeT0 00pa30oBaHUs U DJIEMEHTOB
cozepxkaHusl 1o MHpopmaTuke, nepedeHb (KoAupuKaTop) NpoBepsEeMbIX TpeOOBaHUMI
K pe3ysbTaTaM OCBOEHHS OCHOBHOM 00pa30BaTENbHON MPOTrpaMMbl OCHOBHOTO OOIIETO
00pa3oBaHMsI ¥ SJIEMEHTOB COJIEPKaHMS TI0 HHPOpPMATHKE.

HOACHUTEJIbBHAA 3AIIMCKA

[Iporpamma 1o uHQOpMaTHKE Ha YpOBHE OCHOBHOTO OO0IIEro o0Opa3oBaHUs
COCTAaBJIEHA HAa OCHOBE TpeOOBaHMW K pPeE3yJbTaTaM OCBOEHUS OCHOBHOM
o0pa3oBaTenbHON MPOrpaMMbl OCHOBHOTO 0OwIero oOpa3oBaHMsl, MPEACTABICHHBIX
B ®I'OC 00O, a Taxxke henepanbHON paboyeit mporpaMMbl BOCITUTAHUS.

[Iporpamma no umH(pOpMaTUKE NaeT MPEACTaBICHUE O LENIX, OOIIe CTpaTeruu
oOy4eHHsi, BOCIIMTAHMUS WU Pa3BUTHUsI OOYYAIOLIMXCS CpeACTBaMU MHPOPMATHKU Ha
0a30BOM  ypOBHE, YCTaHaBIMBAaeT O00s3aTelbHOE MPEIMETHOE  COAepXKaHHe,
IpeIyCMaTPUBAET €r0 CTPYKTYPUPOBAHUE MO pa3jenaM U TEMaM.

[Iporpamma 1o uHGMOpPMATHKE OMpEAeNsieT KOJWYECTBEHHbIE M KaueCTBEHHBIC
XapaKTePUCTHKU Y4eOHOro MaTepuana JJisi KaKJIOro rojia W3y4eHHs, B TOM YHCIE JJIs
COJIepKaTEeIbHOIO0 HAMOJHEHUSI PA3HOTO BHJIa KOHTPOJIA (MPOMEXYTOUHOM aTTECTAlluU
00y4Jaronmxcsi, BCEPOCCUUCKUX TMPOBEPOUHBIX pabOT, TOCYIapCTBEHHON HWTOTOBOM
aTTECTAIlUH ).

[Iporpamma mo uHGOpMATHKE SIBISETCS OCHOBOM /JII COCTaBJIEHUSI aBTOPCKUX
Y4€OHBIX MTPOTPaMM, TEMATUYECKOTO TUIAHUPOBAHUSA Kypca YUUTEIIEM.

[ensmu wm3ydeHuss nHOOPMATUKA HAa ypPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMS
SIBJISIFOTCSL:

(bopMHpOBaHHE OCHOB MHMPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTUS HAyKH HWH(POPMATUKHU, JAOCTHKEHHUSM HAYyYHO-TEXHUYECKOIO
mporpecca W OOIIECTBEHHOW TMPAKTHKW, 3a CYET Pa3BUTHUA TIPEJICTABICHUN
00 uMH(OpMaLMK KaKk O Ba)KHEHIIEM CTPATETMYECKOM pPECypce pPa3BUTHUS JIMYHOCTH,
rocyjgapcTBa, oOIIecTBa, TOHMMAaHHUS  poJid  MH(GOPMAIIMOHHBIX  IPOIIECCOB,
MH()OPMAIIMOHHBIX PECYPCOB U MH(DOPMALIMOHHBIX TEXHOJIOTUN B YCIOBUAX HUQPPOBOI
TpaHchOpMaIK MHOTUX CEp KU3HU COBPEMEHHOI'0 00I11eCTBA;

o0ecrieueHrne  YCJIOBUM, CIOCOOCTBYIOIIMX  PAa3BUTHIO  aJITOPUTMHUYECKOIO
MBIIIUICHUS KaK  HEOOXOJMMOro  yCJOBUSL MPO(ECCHOHANIBHON  JeATeIbHOCTH
B COBPEMEHHOM HH()OPMAIMOHHOM OOIIECTBE, MPEANOIAraroiero CrnocoOHOCTh
oOyyaronierocsi pa30uBatTh CIOKHBIE 33JJa4H Ha 00Jiee MPOCThIE M0/13a/1a4, CPABHUBATh
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HOBBIC 3aJjayMl C 3a/lauaMy, PEUICHHBIMH paHee, ONPENENsTh IIaru Ajs JTOCTHKEHUS
pe3ylibTaTa U Tak Jaee;

dbopMUpOBaHHE U  pa3BUTHEC KOMIIETCHIIMKA oOydJaromuxcs B 00JacTu
UCTIONB30BaHUSl MH()OPMAIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJOTH, B TOM YHCIE
3HaHWM, YMEHHM U HaBBIKOB palboThl ¢ HHPOPMALMEH, MNPOrpaMMHUPOBAHUA,
KOMMYHHUKAIIU B COBPEMEHHBIX LH(PPOBBIX CcpeAax B YCIOBUAX oOOecreueHus
UHGOPMAITMOHHON 06€30MaCHOCTH JTMYHOCTH 00YJarOIIerocs;

BOCIIUTAHUE OTBETCTBEHHOTO M H30MPATEIbHOTO OTHOUIEHHMS K HHpOpManuu
C YYETOM IMIPABOBBIX M JTUYECKUX AaCIEKTOB €€ pPAaCIpPOCTPaHECHHsS, CTPEMIICHHUS K
OPOJOJDKEHUI0  o0pa3oBaHuss B 0o0yacTh  HMHQPOPMALMOHHBIX  TEXHOJOTHM U
CO3HUIaTEIbHON JEATEIBHOCTH C MPUMEHEHUEM CPEICTB MH(OPMALIMOHHBIX TEXHOJIOTHIA.

NudopmaTuka B 0CHOBHOM 00IIIeEM 00pa30BaHUU OTPAKAET:

CYITHOCTh MH(POPMATHKH KaK HAYYHOU AUCHIUTUINHBI, U3y4aroIel 3aKOHOMEPHOCTH
NPOTEKaHUsT H  BO3MOXKHOCTH  aBTOMATH3ald  WHGOPMAIMOHHBIX  IPOIECCOB
B PA3INYHBIX CHCTEMAX;

OCHOBHBIE 00JIaCTH MPUMEHEHHSI THPOPMATHKH, MPEKIE BCEro MHPOPMAIIHOHHBIE
TEXHOJIOTHH, YIIPABJICHHUE U COMATBLHYIO cepy;

MEXIUCUUIUIMHAPHBIA ~ XapakTep  MHQOPMATMKM U HWH(OPMALMOHHOU
JeSITeTTHHOCTH.

Nzydenne mH(pOpMAaTUKH OKa3bIBa€T CYLIECTBEHHOE BJIMSIHHE Ha (POPMUPOBAHHE
MUPOBO33pEHUsSI 00YyYaromerocs, €ro >KM3HEHHYIO TO3HIMI0, 3aKJIaJblBa€T OCHOBBI
NOHMMaHUsl NPUHLIUIOB (YHKUMOHUPOBAHUS U MCHOJIb30BaHUS HH(OPMALIMOHHBIX
TEXHOJOTHA Kak HEOOXOIMMOr0 HMHCTPYMEHTa MPaKTUYECKH 000 AeaTeIbHOCTH
U OJIHOTO U3 Haubojee 3HAYUMBIX TEXHOJIOTMYECKUX JIOCTH)KEHU COBPEMEHHOU
IUBWIM3AIMK. MHOTHME TpeaMeTHbIE 3HAaHUS U CHOCOObI NIEeATEIbHOCTH, OCBOCHHbBIE
00ydJaromuMuUCs MPU W3YYCHHH HWHPOPMATHKH, HAXOJAT MPUMEHEHHE KaK B paMKax
0o0pa3oBaTeNpbHOTO Mpolecca MpU HU3YYEHUH JPYTuX MpeAMETHBIX o0iacTeil, Tak
U B UHBIX )KU3HEHHBIX CUTYalUsAX, CTAHOBSITCS 3HAUUMBIMU 17151 JOPMUPOBAHHUS KAUYECTB
JUYHOCTH, TO €CThb OpPHUEHTHPOBAaHBI Ha (opMHpOBaHHE METANPEIMETHBIX |
JUYHOCTHBIX PE3yJIbTaTOB O0YUYECHHUS.

OcHoBHBIE 3amaun  yueOHoro mnpeamera «MHpopmarukay — cpopMupoBaTh y
00yJarommxcs:

MMOHMMaHUE NMPHUHIIUIOB YCTPOUCTBA U (PYHKIIMOHUPOBAHUS OOBEKTOB IIU(POBOTO
OKpYXEHHMsI, TPEICTaBICHUs OO0 MCTOPUM M TEHACHLUMSIX pa3BUTHS HH(POPMATUKU
nepuoja uudpoBoil TpaHchopMauu COBPEMEHHOTO OOIIECTBA;

3HAHMS, YMEHUS U HABBIKM TPaMOTHOM TMOCTAHOBKHM 3aja4, BO3HHUKAIOIIUX B
NPaKTHYECKON JESATENbHOCTH, M WX PEIIeHUS C TMOMOIIbI0 HHGOPMAIMOHHBIX
TEXHOJIOTHA, yMEHHSI U HAaBBIKK ()OPMaTM30BAaHHOTO OTIMCAHUS MTOCTABICHHBIX 3a71a4;

0a3oBbic 3HaHWS 00 WHPOPMANMOHHOM MOJICTUPOBAHUH, B TOM YHCIIC
0 MaTeMaTH4Ye€CKOM MOJICIIMPOBAHUY;



3HAHHE OCHOBHBIX AJTOPUTMUYECKUX CTPYKTYP U YMEHUE MPUMEHSTh 3TH 3HAHUS
JUTSI IOCTPOCHMSI AITOPUTMOB PEIICHUS 33724 110 X MaTeMAaTUUECKUM MOJIETISIM;

YMEHUS U HABBIKU COCTABJICHUS MPOCTHIX MPOTPAMM I10 IOCTPOSHHOMY aJITOPUTMY
Ha OJIHOM M3 SI3bIKOB IMPOTPAMMHUPOBAHUS BEICOKOTO YPOBHS;

yMEHUSI U HaBBIKU d()PEKTUBHOIO MCIOIB30BAHUSI OCHOBHBIX TUIIOB MPHUKIIATHBIX
nporpamm (TIPWIOKEHUH) OOIIer0o Ha3HA4YeHWS ¢ WHOOPMAITMOHHBIX CHCTEM IS
pelieHuss ¢ WX IOMOIIBI0 MPAaKTHUYECKUX 3aj]ad, BIIaJieHHe 0a30BbIMH HOPMaMH
UH(OPMAITMOHHON STUKU U TIpaBa, OCHOBAMH HH(POPMAIIMOHHON 6€30MacHOCTH;

YMEHHE TPAaMOTHO MHTEPIPETUPOBATH PE3YIbTATHI PEIICHUSI MPAKTUUECKUX 3a/1a4
C TOMOIIbI0 HH(POPMAIMOHHBIX TEXHOJOTUM, MPUMEHSTH MOIYUYECHHBIC PE3YJbTaThl
B IIPAKTUYECKON IEATEIBHOCTH.

[Menu u 3amaun u3ydyeHUs HUHGOPMATUKM HA YPOBHE OCHOBHOTO OOIIETO
00pa3oBaHMs OMPEACTAIOT CTPYKTYpY OCHOBHOTO COJEpKaHMUSI Y4eOHOro MpeaMmeTa
B BHJIE CJIEAYIOIINX YETHIPEX TEMATUYECKUX PA3IEIIOB:

urdpoBas rpaMOTHOCTb;

TEOPETUYECKUE OCHOBHI MH()OPMATHKY;

ITOPUTMBI U TPOrPAMMHUPOBAHME;

nH()OPMAITMOHHBIC TEXHOJIOTHH.

OO611ee yncIo 4acoB, PEKOMEHJOBAaHHBIX JUTsl U3y4YeHUS HHOOPMATHKU HA 0230BOM
ypoBHe, — 102 4vaca: B 7 knacce — 34 yaca (1 gyac B Henenwo), B 8 kiacce — 34 gaca
(1 gac B Henemo), B 9 kiacce — 34 yaca (1 yac B Henemo).



COJEPKXAHUE OBYYEHUA

7 KUIIACC

udpoBasi r(paMOTHOCTH
Komnvromep — ynusepcanvrnoe ycmpoiicmeo obpabomru OaHHUbIX.

KomnploTep — yHHBEpCaJbHOE BBIYMCIUTEIBHOE YCTPOWCTBO, padoTaroliee mno
nporpamMe. TUIIBI  KOMIIBIOTEPOB: IEPCOHAIBHBIE  KOMIIBKOTEPBI, BCTPOCHHBIE
KOMITBIOTEPHI, CYTIEPKOMITBIOTEPHI. MOOUITBLHBIE YCTPOUCTBA.

OcHOBHbIE KOMIIOHEHTHI KOMIIBIOTEPA U UX HazHaueHue. [Ipoueccop. OneparuBHas
U JIOJITOBPEMEHHAs MaMsTh. Y CTPOIICTBA BBOJA U BbIBOJIa. CEHCOPHBIN BBOJ, JaTYUKH
MOOWMIIBHBIX YCTPOUCTB, CPEACTBA OMOMETPUICCKON ayTeHTU(PDUKAIINH.

Ucrtopusi pa3BUTHS KOMITBIOTEPOB M MPOrpaMMHOTO obecmedenus. [lokorneHus
KOMIBIOTEPOB. COBPEMEHHBIE TEHAECHIIUH PAa3BUTHS KOMIBIOTEPOB. CyNEepKOMIBIOTEPHI.

[TapayutenbHbIE BBIYUACICHHUS.

ITepconanpHhblli KoMIbIOTED. [IpoLieccop U ero XxapakTepuCcTUKH (TAKTOBas 4acToTa,
paspsaHocTh). OnepartuBHas namaTh. JlodroBpeMeHHas mamsiTh. Y CTpOMCTBa BBOJA
u BbIBOZa. OO0bEM XpaHUMBIX JAHHBIX (OMEpaTUBHAS MaMSTh KOMIIBIOTEpA, KECTKUU
U TBEPIOTENIbHBIA IUCK, MOCTOSHHAA MaMATh CMapT(OHA) U CKOPOCTh OCTYIa s
Pa3JIMYHBIX BUJIOB HOCUTEIIEH.

TexHuka 0€30MacCHOCTH U MpaBUjIa padOThl HA KOMITBIOTEPE.

IIpoecpammul u oannvie.

[IporpammHoe  oOecrieueHue  kommbloTepa.  [lpukiiagHoe  mporpaMMmHOe
obecnieuenue. CucreMHoe nmporpaMMHoe obecrieueHre. CUCTEMBI MPOTPaMMUPOBAHUS.
[IpaBoBasi oxpaHa NporpaMM M JI@HHBIX. becmiatHble MW  yCIOBHO-OECIIaTHBIE
nporpamMmsbl. CBOOOAHOE MPOrpaMMHOE 0OecIieYeHHeE.

@aiinel u nanku (karanoru). [Ipuniunel noctpoenus Qainoseix cuctem. [lomHoe
ums (aitna (manku). Ilyte x ¢aitny (manke). PabGora ¢ ¢aitnamu u katamoramu
CpeICTBaMH OINEpPAlMOHHOM CHCTEMBbI: CO3[aHUE, KONUPOBAHHUE, IEepEMEIIEHUE,
NepeuMEHOBaHUE U yJajieHue (aiaoB U mamnok (kartanoros). Tumsl ¢aitnos. CBoiicTBa
daiinoB. XapaxkTepHble pa3Mepbl (DailloB pa3IUyYHBIX THUMOB (CTpaHUIA TEKCTa,
AJIEKTPOHHAsT KHWra, (ororpadus, 3amnuch MNECHU, BUICOKIUI, MOJHOMETPaKHBIN
¢unbM). ApxuBauusa JaHHbBIX. Mcnonb3oBaHue nporpaMmm-apxuBaTopoB. DailioBbIi
Menekep. [louck ¢aitnoB cpeacTBaMu ONEepaliMOHHON CUCTEMBI.

KoMmbroTepHble BUPYChl U APYTrHe€ BpPEJOHOCHBIE Mporpammsbl. [Iporpammel s
3aIIUATHI OT BUPYCOB.

Komnvromepnuvie cemu.

O0benunenne xKommbeloTepoB B ceTh. Cethb MHuTepHeT. BeO-cTpanuiia, BeO-caidr.
CrtpykTypa anpecoB BeO-pecypcoB. bpaysep. [Touckossie cuctemsl. [Tonck nadopmarum
M0 KJTFOYEBBIM CJIOBaM U 10 W300pakeHuo. JlocToBepHOCTh HHGOPMAITIH, TTOTYICHHON
u3 HrepHera.

CoBpEMEHHBIE CEPBUCHI MHTEPHET-KOMMYHUKALIUH.



CereBoii 3THKET, 0a30BbIe HOPMBI MH(GOPMAIIMOHHON 3TUKH U IpaBa Mpu padoTe
B UnTepuete. Ctpareruu 6e3onacHoro noeaeHus B lutepHeTe.

Teopernueckne 0CHOBbI HHPOPMATUKH
Unghopmayus u ungopmayuorusvle npoyeccowi.

Nudopmarus — 0JTHO W3 OCHOBHBIX TTOHSATHN COBPEMEHHOM HAYKH.

Nudopmarus kak CBeACHUS, MPEIHA3HAYCHHBIC MJIs BOCIPHUATHS UYETIOBEKOM,
u uHboOpMaIis KaKk JaHHBIC, KOTOPbIE MOTYT OBITh 00pa0OTaHBI AaBTOMATU3UPOBAHHOMN
CHCTEMOM.

JIUCKpETHOCTh JTaHHBIX. BO3MOXHOCTH ONUCAaHHS HENPEPHIBHBIX OOBEKTOB
Y TIPOIIECCOB C TTOMOIIBIO TUCKPETHBIX JIAHHBIX.

Nudopmarmonnbie mpouecchl — MPOIECChl, CBSI3aHHBIE C  XpaHEHUEM,
npeoOpa3oBaHUEM M MEpeTavuei TaHHbBIX.

lIpeocmasnenue ungpopmayuu.

CumBoin. Andasur. MomrHocts andauta. PazHooOpasue s3bIKOB U angaBUTOB.
EctecTBenHbie 1 popMasbHbie S3bIKU. A(aBUT TEKCTOB HAa PYCCKOM si3bIKe. JIBOMUHBIN
andasut. KonmnyecTBO BCEBO3MOXKHBIX CIIOB (KOJOBBIX KOMOMHAIMI) (HUKCHPOBAHHOMN
JUIMHBL B ABOMYHOM aindasute. IIpeoOpazoBanue moboro andaBuTa K JBOUYHOMY.
KonuyectBo paznuyHbIX ciOB (DUKCUPOBAHHOW JUIMHBI B an@aBUTE OINpECICHHON
MOIIHOCTH.

KoaupoBanue cuMBOJIOB OHOTO ajipaBUTa C TOMOIIBIO KOJOBBIX CIIOB B JIPYTOM
andasute, KoJoBas TabIUIIA, JEKOAUPOBAHNE.

JBonunbiit koa. IIpencraBneHue NaHHBIX B KOMIIBIOTEPE KaK TEKCTOB B JJBOMYHOM
andasure.

Nudopmanmonnslii 00beM JaHHBIX. BUT — MUHHMMAaNbHAsg €JUHUIA KOJIMYECTBA
uHpopMaIMu — ABOMYHBIN pa3psia. EAuHUIEI n3MepeHus HHPOPMaIMOHHOTO o0beMa
NaHHBIX. but, 0aliT, KMI100aNT, MeradalT, ruradamT.

CkopocTh niepeiayu JaHHbIX. EIMHUIIBI CKOPOCTH TIepeaun JaHHBIX.

KomupoBanue tekctoB. PaBHomepHbiii koa. HepaBHomepHbili koa. KoanpoBka
ASCII. Bocemubutabsie komupoBku. Ilonstue o komupoBkax UNICODE.
JlexoaupoBaHue COOOIICHUN C WCIOJIH30BAHMEM PAaBHOMEPHOTO W HEPABHOMEPHOTO
kona. lupopMaloHHbIi 00BEM TEKCTA.

Uckaxxenne nudopmaiuu npu nepeaaye.

Oo6mee npeacTaBiIeHUE O MTM(DPOBOM MPECTABICHUN ay THOBU3YAIbHBIX U IPYTUX
HEMPEPHIBHBIX JAHHBIX.

Konuposanue npera. I[{BeroBsie Mogenu. Moaens RGB. I'myOuna komupoBaHus.
[Tanmutpa.

PactpoBoe u BekTOpHOE TmpeAcTaBieHue u3o0pakenuil. [lukcens. OueHka
UH(OPMAIMOHHOTO 00beMa rpadMYeCKUX JAHHBIX IJIs1 PACTPOBOTO U300PAKEHUS.

Konuposanue 3Byka. Pa3psaHocTs u yactora 3anucu. KoandecTBo KaHAJIOB 3aIKCH.

OrneHKa KOJIMYECTBEHHBIX TAPaMETPOB, CBSA3AHHBIX C TIPEJICTABICHUEM U XPAaHEHUEM
3BYKOBBIX (haiiJIOB.



NHpopmManoHHbIe TEXHOJIOTHHU
Texcmosbie OOKyMeHmbl.

TexcToBble JOKYMEHTBI U MX CTPYKTYpPHBIE 3JIEMEHTHI (CTpaHuua, ad3all, CTPOKa,
CJIOBO, CUMBOJ).

TexcTroBbli  mpoueccop  —  HHCTPYMEHT  CO3JAaHMS,  PEIaKTUPOBAHMS
u ¢opmatupoBanusi TekcToB. I[lpaBuna HaOopa Tekcra. PemakTupoBaHue TEKCTa.
CpoiictBa cumBoyioB. Ilpudt. Tuner wmpudprtoB (pydieHble, ¢ 3aceyKkami,
MoHoIupuHHbIe). [lonyxkupHOe U KypcuBHOE HauepTanue. CBolicTBa ad3aleB: TpaHUIIbI,
a03alHbIl OTCTYyN, HHTEpBaJ, BblpaBHUBaHue. I[lapamerpsl cTpanunbl. CrtuneBoe
(opmatupoBaHue.

CrpykrypupoBaHue HMHQOpMAIMM C  IIOMOIIbIO  CHMCKOB M  TaOJMIL.
MHoroypoBHeBble cliicKU. JloOaBiieHne TabnIl B TEKCTOBBIE JJOKYMEHTHI.

BceraBka u300pakeHM B TEKCTOBBIE JOKYMEHThl. OOTekaHue H300pakeHui
TEeKCTOM. BKIIIoueHHEe B TEKCTOBBIM JJOKYMEHT JuarpamMm, (opmyJi, HyMepaluu CTpaHull,
KOJIOHTUTYJIOB, CCBIJIOK U IPYTHUX DJIIEMEHTOB.

IIpoBepka mnpaBonucanus. PaccraHoBka IepeHOCOB. ['010COBOM BBOJ TEKCTa.
Onrtuueckoe pacno3HaBaHue TekcTa. KommbroTepHbldi mnepeBoi. Vcmosib3oBaHue
cepBucoB MuTepuera st 00pabOTKH TEKCTA.

Komnvromepnas epaghuxa.

3HaKOMCTBO € rpaguueckuMu peraktopaMu. PactpoBelie pucyHku. Mcnonb3zoBanue
rpaduueckux MPpUMHUTHUBOB.

Omnepanuu pegakTupoBaHusi rpaduyecKux OOBEKTOB, B TOM 4YHCIE IU(POBBIX
doTorpaduii: u3MeHEeHUE pazMepa, oOpe3Ka, TOBOPOT, OTPaKEHHE, paboTa ¢ 00IacCTIMU
(BbIIETICHUE, KOMMPOBAHME, 3aJlMBKa I[BETOM), KOPPEKUHUsS 1BETa, SPKOCTU
Y KOHTPACTHOCTH.

BekropHas rpaduka. Co3gaHue BEKTOPHBIX PUCYHKOB BCTPOCHHBIMU CPEICTBAMU
TEKCTOBOTO Mpolieccopa WK APYrux nporpamm (puinoxkenuil). Jlo0aBieHne BEKTOPHBIX
PUCYHKOB B JJOKYMEHTBI.

Mynomumeouiinvie npezeHmayuu.

IToaroroBka MyJabTUMEAUHHBIX TIpe3eHTaui. Cinaiia. JloOaBiieHHe Ha ClIaiiT TEKCTa
u n3o0paxenui. Pabota ¢ HECKOIBKUMU CllaiijaMu.

JloGaBieHue Ha clai]1 ay IMOBU3YaJIbHbBIX JaHHBIX. AHUMAaIUs. [ UnepcChuIKy.
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Teopernyeckue 0CHOBBI HH(POPMATUKH
Cucmembi cuucnenus.

Hemno3unnoHHble ¥ MO3UIIMOHHBIE CUCTEMBI cuucieHus. AndaBut. OcHOBaHUE.
PazBepnytass ¢dopma 3anmcu uyucna. llepeBonm B JECATHUYHYIO CHCTEMY YHCEl,
3allUCaHHBIX B JIPYTUX CUCTEMAX CUUCIICHMUSI.

PumMmckas cucrema cuncieHusl.



JIBonuHasi cucrema cuucieHud. [lepeBon uenbix uncen B npeaenax ot 0 mo 1024
B IBOUYHYIO CUCTEMY CcuuciieHusa. BocbMepuuHas cucrema cuucienus. [lepeBona uucen
U3 BOCBMEPUYHOM CHCTEMbl B JBOMYHYK) U JCCATUYHYIO CHUCTEMbl M OOpaTHO.
[IlecTHanaTepuyuHas cucTteMa cuuciieHus. llepeBon uucen M3 IIECTHAALATEPUUHOM
CHUCTEMBI B IBOMYHYIO, BOCBMEPUUYHYIO U JIECITUYHYIO CUCTEMbBI U 0OpaTHO.
ApudpmMernyeckre onepaluuy B IBOUYHON CUCTEME CUHCIICHUS.

Dnemenmol Mamemamuyeckou 102UKuU.

Jlornueckue BBICKA3bIBaHUS. Jlornueckue 3HAYCHUS BBICKA3bIBAHU .
DJIeMEHTapHble W  COCTaBHbIE  BbICKa3blBaHUA. JIOrMYeckHe  OMepalnu:
«» (KOHBIOHKIIUS, JIOTHUYECKOE YMHOXKEHHE), «WIN» (IU3bIOHKIMS, JIOTHUYECKOE
CIOXKEHHE), «He» (Jormyeckoe otpulianue). I[IpuopuTeT IOrMYECKUX Oleparuii.
Onpenenenne MCTUHHOCTU COCTAaBHOTO BBICKA3bIBAHUA, €CIM W3BECTHBI 3HAYCHUS
VICTUHHOCTH BXOJSIINX B HETO 3JIEMEHTAPHBIX BbICKA3bIBaHUM. JIOrnyecKkue BEIpaKECHUS.
[IpaBuna 3amucu Jormyeckux BblpaxkeHuid. [locTpoeHwe TabmuIl UCTUHHOCTH
JIOTUYECKUX BBIPAKECHUM.

Jlornueckue 3J1eMEHThI. 3HAKOMCTBO C JIOTUYECKUMU OCHOBAaMHU KOMITBIOTEPA.

AJITOPUTMBI ¥ IPOTPAMMHUPOBAHHE
Hcnonnumenu u ancopummol. Anzopummudeckue KOHCMpPYKYuu.

[Tonsitue anroputMma. McrionHuTEH alrOPUTMOB. AJITOPUTM KaK IIJIaH YITPABICHUSA
VICTIOJTHUTEJIEM.

CaoiictBa anroputma. CrnocoObl 3amucu ajropuTMa (CJIOBECHBIM, B BUJE OJIOK-
CXEMBI, IporpamMma).

AnroputMudeckre KOHCTpyKIMH. KoHCTpykuusi «ciegoBanue». JIuHeWHbIN
anroput™M. OTpaHUYEHHOCTh JIMHEWHBIX AITOPUTMOB: HEBO3MOXKHOCTh MPEILYCMOTPETH
3aBUCHUMOCTB TIOCJIEIOBATEIILHOCTH BBITIOJIHSIEMBIX IE€MCTBUNA OT UCXOJHBIX JAHHBIX.

KoHcTpykiuss «BeTBieHUE»: TONHAs W HenodHas (opMbl.  BelnonHeHue
U HEBBITIOJIHEHUE YCJIOBHUS (MCTUHHOCTh M JIOKHOCTHh BBICKa3biBaHusi). [IpocThie u
COCTaBHBIE YCIIOBUS.

KoHCcTpykiuss «IOBTOPEHMS»: WMKIBI C 3aJaHHBIM YHCJIOM TMOBTOPEHUM,
C YCJIOBHUEM BBINIOJIHEHUS, C IEPEMEHHOMN LUKIIA.

Pa3paboTka nnsi  (QopMambHOTO  HCIOMHUTENS — QIrOPUTMa, PUBOJAIIETO
K TpeOyeMoMy pe3ysibTaTy NpH KOHKPETHBIX MCXOJIHBIX JaHHbIX. Pa3paborka
HECJIO)KHBIX aJITOPUTMOB C HCIIOJIb30BAaHMEM LMKJIOB W BETBIICHUM I yIPaBJICHUS
(dbopMaTbHBIMU  UCTIONMHUTENAMH, TakuMU Kak PoOot, Yepenamka, YepTexHUK.
BrinonHeHnne anropuTMoB BpYUHYIO U Ha KOMIObIOTEPE. CHHTAKCUYECKUE U JIOTUYECKUE
omuOku. OTKa3bI.

A3bIK npocpamMmuposanus.

S3pik  mporpammupoBanust (Python, C++, Ilackans, Java, C#, IIkonbHbIi
AnroputmMudeckuii S3bIK).

CucrtemMa nporpaMMUpOBaHUs: PEAAKTOP TEKCTA MIPOTPaMM, TPAHCIISITOP, OTIaAUHK.



[lepemennas: Tumn, ums, 3HaueHue. Llenbie, BeleCTBEHHbIE M CHMBOJIbHbBIE
NIEPEMEHHBIE.

Onepatop mnpucBauBaHusi. ApUMETHUUECKHE BBIPAKECHHUS U TOPSAOK UX
BbluKciieHud. Onepanuu C LEJbIMU YHUCIaMU: LEJIOYUCICHHOE JEeJIeHHE, OCTAaTOK OT
JEJICHUS.

Betnenus. CoctaBHbIC YCIOBUS (3aMUCh JOTUUECKUX BBIPAKCHUN HA M3y4aeMOM
SI3bIKE TIporpaMMHUpoBaHusi). HaxokjaeHne MUHMMyMa U MakCHMyMa U3 JBYX, TpexX
Y YeThIpeX uKcell. Perienue KkBajpaTHOTO YpaBHEHHUSI, UMEIOIIETO BEIIECTBEHHBIE KOPHH.

JuanoroBas oTjiagka MpOrpaMM: MOLIATOBOE BBIIOJHEHUE, MPOCMOTP 3HAUYECHUI
BEJTUYMH, OTJIaIOYHBINA BHIBOJ], BRLIOOP TOYKH OCTAHOBA.

Hukn ¢ ycnoBueM. Anroputm EBknmzma st HaxoKJ€HUS HaWOOJIBIIEro OOIIEro
JENUTENsl JABYX HaTypaJbHbIX 4Hcesl. Pa3OueHue 3amucu HaTypajlbHOIO 4YHCIIa
B MO3UIIMOHHOW CHCTEME C OCHOBaHHUEM, MEHBIIMM WA paBHbIM 10, HA OTAENIbHbBIC
U pHL.

[ukn ¢ nepeMeHHOW. ANTOPUTMBI IMPOBEPKH JAECIMMOCTH OJHOIO ILEJIOro 4ucia
Ha JpYroe, NpOBEPKU HATyPaJIbHOTO YUCiIa Ha IPOCTOTY.

OOpaboTka CUMBOJIBHBIX JaHHBIX. CHMBOJBHBIE (CTPOKOBBIC) TIEPEMCHHBIE.
[TocumBonbHAsT 00paboTka cTpok. [loacdyeT 4acTOThI MOSBICHUS CHMBOJIA B CTPOKE.
Bcerpoennsie pyHkimu s 06paboOTKH CTPOK.

Ananuz anecopummos.

OnpeneneHne BO3MOXKHBIX pE3yJIbTATOB pabOThl alrOpUTMa NpPH JAHHOM
MHOYKECTBE BXOJHBIX JAHHBIX, OIPEACICHUE BO3MOXHBIX BXOJHBIX JAHHBIX,
MIPUBOAIIMX K JAHHOMY Pe3yJIbTaTy.

9 KITACC

Hudgposasi rpaMOTHOCTH
I'nobanvuas cemo Unmepnem u cmpamezuu 6€30nacHo2o nogeoeHus 6 Hell.

I'no6anwsHas cets MuTepHET. [P-anpeca y3noB. CeTeBoe XpaHeHUE JaHHBIX. MeTO b
WHIMBHUIYAIILHOTO U KOJJIEKTUBHOTO pa3MelleHusi HOBoW mHpopMmanuu B MHTepHeTe.
Bonbuive nannbie (MHTEPHET-AAHHBIE, B YACTHOCTH JIaHHBIE COITUANIBHBIX CETEH).

[Tonsitue 00 wHPOPMAIMOHHON O€30MaCHOCTH. YTPOo3bl WHOOPMAITMOHHON
0e30macHOCTH Npu padoTe B ri100aIbHOM CETH U METOIbI IPOTUBOAEHCTBUA UM. [TpaBuia
Oe3omacHoii ayTeHTuuKanuu. 3anmra TuaHor nHdopmannu B MiaTeprere. besonacubie
ctparerun noseaeHus B Mutepuere. lpenynpexnenue BoBiIeueHUsI B JECTPYKTUBHBIC
U KpUMHUHaJIbHbIE (OPMBI CETEBOM AKTUBHOCTH (KUOEPOYJJIMHT, (UIIUHT U JIPyTHUE
dbopmbr).

Paboma 6 ungpopmayuonnom npocmpancmee.
Buner nestenpHOCTH B VHTEpHETE. WHTEPHET-CEPBUCHI: KOMMYHUKAITMOHHBIC

CepBUCHI (OoYTOBAas ciyk0a, BUI€0-KOH(EPEHI-CBA3b U PYTUE), CIPABOUYHbBIE CITY>KObI
(kapThl, pacnucaHus U JpYrue), TOUCKOBBIE CIIYXKObI, CIIy>KObl OOHOBJIIEHUS
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IpOrpaMMHOTO OOecreYeHuss M Apyrue ciayKObl. CepBHUCHI TOCYNapCTBEHHBIX YCIYT.
Ob6naynple XpaHwiMIa JaHHbIX. CpeacTBa COBMECTHOW pa3paboTKH JOKYMEHTOB
(onnaiin-oducs). [IporpammHuoe obGecrieueHne Kak BeO-CepBUC: OHIAHHOBBIE TEKCTOBBIC
U TpaduUecKue peaakToOPhl, CPeIbl pa3pabOTKH MPOrpamMM.

Teoperuueckune 0CHOBbI HH(POPMATUKHU
Mooenuposanue kak memoo nO3HAHUAL.

Mopenbs. 3amauu, pemaeMble C TMOMOIIBIO MojaenupoBaHusi. Knaccuduxanuum
mozeneid. MatepuaiibHble (HaTypHble) W HHGOPMAIMOHHBIE Monaenu. HempepbiBHbIE
U JauckpetHele Mojaenu. Wmwuranuwonneie Mozaenu. MrpoBsie monenu. OrnieHka
COOTBETCTBHS MOJIETTU MOJICTTUPYEMOMY OOBEKTY U IIEJISIM MOJICTUPOBAHMS.

Tabnuunbie mojaenu. Tabnuia Kak NpeCTaBICHUE OTHOIIICHHUS.

baspl nanubpix. OTOOP B TaONHIIE CTPOK, yAOBICTBOPSIONINX 33JaHHOMY YCIIOBHIO.

I'pad. Bepmuna, pedpo, nyts. OpueHTHpOBaHHBIE U HEOPUECHTHPOBAHHBIC TPaQBI.
Jlnuna (Bec) pebpa. BecoBas matpuia rpada. J[nmuHa myTtu Mexay BepiimHaMmu rpada.
[Touck ontmmansHOTrO TyTH B Tpade. HauanpHas BepmuHa (MCTOYHHWK) U KOHEYHAS
BepiMHa (CTOK) B OPHEHTUPOBAaHHOM rpade. BpuncieHne KoindecTBa MyTel
B HaIPaBJIEHHOM allMKINIeCKoM Trpade.

Hepeo. Kopenb, BepminHa (y3en), JHCT, peOpo (myra) nepeBa. Breicota nepera.
[Momnepeso. Ilpumepsl ucmonb30BaHus JepeBbeB. llepedbop BapuaHTOB C MOMOIIBIO
JepeBa.

[lonsiTme  MaTeMaTHYECKOHW MOJenW. 3ajgadd, peniaeMple C  [MOMOIIBIO
MaTeMaTHYECKOTO (KOMITBIOTEPHOr0) MojenupoBanus. OTiIndne MaTeMaTHYeCKOn
MOJIJIH OT HATYPHOUN MOJIENIN U OT CJIOBECHOTO (JIUTEpaTypPHOT0) ONMHUCaHUsI 00BEKTA.

OTtanbkl KOMIBIOTEPHOTO MOJICIMPOBAHUS: TIOCTAHOBKA 3a7add, TOCTPOCHHUE
MaTeMaTHYECKON MOJIeNH, MpOrpaMMHAs pean3anusi, TECTUPOBAaHWE, TPOBEIACHHE
KOMIIBIOTEPHOTO IKCIIEPUMEHTA, aHAJIU3 €ro PEe3yIbTaTOB, YTOYHEHHUE MOJICIIH.

AJITOPUTMBI U IPOrPAMMHUPOBAHHE
Paspabomka aneopummos u npocpamm.

Pa3ouenne 3amaun Ha noxazagaud. COCTaBIEHHE AJITOPUTMOB M MPOrpaMM C
UCIIOJIb30BAHUEM  BETBJICHUW, LMKIOB M  BCIOMOTAaTEIbHBIX  AJITOPUTMOB JUIS
yOpaBiICHUS HCMONHUTENeM PoOOT WM JIpYyrUMH HCIONHUTEISIMH, TaKUMHU Kak
UYepenamka, YepTexKHUK U JPYTUMHU.

Tabnuunble BenuuuHbl (MaccuBbl). OaHoMepHble MaccuBbl. CocTaBieHUE
U OTJIaJKa MPOTPaMM, PEATH3YIOIIUX TUIOBBIE aNTOPUTMBI 00pPaOOTKU OJHOMEPHBIX
YHICIIOBBIX MACCUBOB, Ha OJHOM U3 s13bIKOB IiporpammupoBanus (Python, C++, [1ackans,
Java, C#, llIkonbHbI ANrOpUTMHYECKH S3BIK): 3alOJHEHUE YHUCIOBOTO MacCHBa
CIIy4alHBIMH YHCJIaMH, B COOTBETCTBHHM C (OPMYJIONH WM MyTE€M BBOJA YHCET,
HaXOXKJEHUE CYMMBbI 3JIEMEHTOB MAacCHBA, JMHEHHBIM MOHUCK 3aJaHHOIO 3HAYECHUS
B MacCuBe, IMOJACYET 3AJIEMEHTOB MACCHBA, YJIOBJIETBOPSIOIIMX 33JJaHHOMY YCJIOBHIO,
HAaXO0XJICHUE MHUHHUMAJIbHOTO (MaKCUMalbHOr0) »3JeMeHTa wmaccuBa. CoOpTHUPOBKa
MaccCHBa.
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O6pa60TI<a IMIOTOKAa MAAaHHBIX: BbIYUCJICHHUC KOJIMUYCCTBA, CYMMBbI, CpPCIHCTO
apI/I(bMeTI/I‘ICCKOI‘O, MHWHHUMAJIBHOI'O u MAaKCUMaJIBbHOI'O 3Ha4YCHUA JJIEMCHTOB
MMOCJaACA0BATCIbHOCTH, YAOBJIICTBOPAIOIMIUX 3aJaHHOMY YCJIIOBHIO.

Ynpaenenue

VYnopasnenue. Curnan. OOpaTtHast cBA3b. lloiydeHue CUTHamOB OT LU(PPOBBIX
JaTUYNKOB (KAacaHHWs, pacCTOSIHUSA, CBETA, 3ByKa M Apyroro). Ilpumeps! HCIosib30BaHus
NpUHLKIIA OOpaTHOW CBSI3W B CHCTEMax YIPAaBJICHUS TEXHUYECKUMH YCTPOMCTBAMHU
C TIOMOUIBIO JATYMKOB, B TOM UKCJIE B POOOTOTEXHUKE.

[Ipumepsl pOOOTU3UPOBAHHBIX CHUCTEM (CHCTEMa YINpaBi€HUs] JBUKCHHEM
B TPAHCIOPTHOM CHCTEME, CBapoyHas JIMHHUS aBTO3aBOJAa, ABTOMAaTU3HPOBAHHOE
YIPABJICHHE OTOIUICHUS JOMa, ABTOHOMHAs CHCTEMa YINPABICHUS TPAaHCIOPTHBIM
CPEACTBOM U JPYTUE CUCTEMBI).

HNupopMannoHHbIe TEXHOJIOTHH
DnekmpoHHble mabIuybl.

[Tonarue 00 >JIEKTPOHHBIX TabOnWIax. THIBI JAaHHBIX B SYEHKaX DJICKTPOHHOM
tabmuibl. PegaktupoBanue u gopmatupoBaHue Tabnauil. BceTpoeHHble GyHKIMU AJs
MOMCKa MakCUMyMma, MUHUMYyMa, CyMMBI U cpelHero apudmerndeckoro. CopTupoBka
JAHHBIX B BbIJCJICHHOM auana3zoHe. [loctpoenue auarpamm (rucrorpamma, Kpyronas
auarpaMmMa, TodeuHas quarpaMma). Beroop tumna aumarpamMmsl.

[IpeobpazoBanne dopmyn npu konupoBaHuU. OTHOCUTENIbHAs, aOCOIIOTHAS U
CMeEIIIaHHAas aapecalusi.

VYcnoBHbIE BBIYUCIEHUS B JJIEKTPOHHBIX Tabiunax. CyMMHpOBaHUE U MOACYET
3HAUYEHUI, OTBEYAIOIINX 33/IaHHOMY yciaoBHI0. OOpaboTka O0JIbIIMX HAOOPOB JTAHHBIX.
UuciieHHOE MOIETMPOBAHUE B JICKTPOHHBIX TAOIHIIAX.

Hngpopmayuonnvie mexnonozuu 6 cospemeHnom oowecmee.

Ponp wHGOPMAIIMOHHBIX TEXHOJIOTHH B pPa3BUTUU SKOHOMHUKH MHpPA, CTPAHBI,
pervona. OTKpbITbIe 00pa30BaTENbHbBIE PECYPCHI.

[Ipodeccun, cBsa3anHbie ¢ HHPOPMATUKON M MHGOPMAIIMOHHBIMU TEXHOJOTHUSIMU:
BeO-u3aitHep, TPOrpaMMHUCT, pa3padOTUUK MOOMIBHBIX MPHIOKEHUM, TECTUPOBIIUK,
APXUTEKTOP MPOrPaMMHOTO 00€CTICUeHUSI, CIICIIUAIIUCT 10 aHAIU3Y JIaHHBIX, CHCTEMHBIN
aIMUHUCTPATOP.
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IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOT'PAMMDbI
11O UH®OPMATHUKE HA YPOBHE OCHOBHOI'O OBIIIET'O
OBPA3OBAHMUSA

N3yuenue nndopmMaTHKu Ha YPOBHE OCHOBHOT'O 00111€T0 0Opa30BaHuUsl HAMPABICHO
Ha JIOCTMDKCHHE OOYYalOUUMHUCS JIMYHOCTHBIX, METANPEIMETHBIX M IPEAMETHBIX
pe3yIbTaTOB OCBOCHUS COACPIKaHUS yIeOHOTO MIpeIMETa.

JIMYHOCTHBIE PE3YJIBTATHI

JIMIHOCTHBIE PE3yJIbTaThl UMEIOT HAIIPABICHHOCTh Ha PEIICHHE 3a]]a9 BOCITUTAHHS,
Pa3BUTHSA U COLMATU3AINHN 00YUAIONINXCS CPEICTBAMU YUEOHOTO TIpeIMeETa.

B pesynbrare uzyuenust tHpOpMaTUKU Ha yPOBHE OCHOBHOT'O 00I1IeT0 00pa3oBaHus
y oOyuaromerocs OyayT cQOpMHpPOBaHBI CIEAYIOMINE JUYHOCTHBIE pPE3YyJIbTaThl
B YaCTH:

1) mnaTpHOTHYECKOr0 BOCIIUTAHMSA

[IEHHOCTHOE OTHOIIEHUE K OTEYECTBEHHOMY KYJIbTYPHOMY, HUCTOPUYECKOMY U
HAyYHOMY HACIICJIUI0, TOHUMAaHWE 3HaYeHUs WHOOPMATUKA KaK HAYKH B KU3HU
COBPEMEHHOTO0 OOIIEeCTBa, BIJIAJICHUE JIOCTOBEpHOM uHMOpMammein o TmepeaoBbiX
MHUPOBBIX M  OTCUECTBEHHBIX  JIOCTHKEHUSX B  obOmactu  wHOOpPMATHKA
U HWHPOPMAIMOHHBIX TEXHOJOTHH, 3aWHTEPECOBAHHOCTh B HAYYHBIX 3HAHHUAX
o nudpoBoi TpaHCchHOPMALIMK COBPEMEHHOI'O OOIIECTBA;

2) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

OpUEHTalMsl Ha MOpaJbHbIE LIEHHOCTH W HOPMBI B CUTyallUsX HPABCTBEHHOTO
BBIOOpA, TOTOBHOCTH OIIEHUBATh CBOE IMOBEJCHUE U TOCTYNKH, a TaKXKe IMOBEICHUE
U TMOCTYIKU APYTUX JIIOJIEW C MO3HUIIMU HPABCTBEHHBIX U IMPABOBBIX HOPM C yYETOM
OCO3HAHHMS TOCJIEICTBUN MOCTYNKOB, aKTUBHOE HEMPUSATHUE ACOLMAIBHBIX MOCTYIKOB,
B TOM yucie B MHTepHere;

3) rpa:kIaHCKOro BOCIIUTAHMS:

MPEICTABIICHUE O COIMAIBHBIX HOPMAaxX W MPaBUJIAX MEKIUYHOCTHBIX OTHOIIECHUN
B KOJUIGKTHBE, B TOM 4YHCJC B COIMAIBHBIX COOOIECTBAX, COONIOJACHUE IPABHII
0€30IacHOCTH, B TOM YHCJIE HABBIKOB OE30IMIACHOTO IIOBEACHUS B HHTEPHET-CPEJC,
TOTOBHOCTh K Pa3HOOOpa3HON COBMECTHOH JEATEIHHOCTH TPU BBIMOTHEHUU yYEOHBIX,
MO3HABATEIbHBIX  3aJa4,  CO3JaHUM  Y4YEOHBIX  IPOCKTOB,  CTPEMJICHHUE K
B3aMMOTIOHUMAHHWIO M B3aWMOIIOMOINM B TIPOIECCE OSTOM Y4YEOHOU JesATEIHHOCTH,
TOTOBHOCTh OIICHMBATh CBOE ITOBEJCHHWE W TOCTYNKH CBOWX TOBApHUIICH C IMO3WUIIUH
HPaBCTBEHHBIX M MPABOBLIX HOPM C YIETOM OCO3HAHUS IMOCIISICTBHI MOCTYIIKOB;

4) HeHHOCTEel HAYYHOI'0 MIO3HAHUA:
c(OpPMHPOBAHHOCTh MHMPOBO33PEHUYECKHX TMpEACTaBiIeHUN 00 uHboOpMaIm,
MH(POPMAITMOHHBIX MpOIeccax U MHPOPMAIIMOHHBIX TEXHOJOTHSIX, COOTBETCTBYIOIIUX
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COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH U OOIIECTBEHHOMN MPAKTUKKU U COCTABJISIONINX
0a30BYI0 OCHOBY JIJIs1 IOHUMAaHMS CYIITHOCTH HAyYHOHW KapTHHBI MUPA;

HMHTEpeC K O0YYEHHUIO U MO3HAHUIO, TF0003HATEIbHOCTh, TOTOBHOCTb M CIIOCOOHOCTh
K caM0ooOpa30BaHMIO, OCO3HAHHOMY BBIOOPY HAIPABIECHHOCTH W YPOBHS OOYyYEHUS
B JAJILHEUIIIEM;

OBJIAJICHUE OCHOBHBIMH HABBIKAMH HCCIICIOBATEIHCKOMN JCSITEIHPHOCTH, YCTAHOBKA
HA OCMBICIICHHE OIIbITa, HAONIOJACHUH, TOCTYIIKOB U CTPEMJICHHUE COBEPIICHCTBOBATH
yTH JOCTHKCHUS WHIUBUIYAIBHOTO M KOJUICKTUBHOTO OJIArOTIONYYHSI;

c(hOpMHUPOBAHHOCTh HMH(POPMAITMOHHON KYJBTYpPhl, B TOM YHCJIC€ HaBBIKOB
CaMOCTOSITEIbHOW pabOThl ¢ YYCOHBIMH TEKCTaMH, CIPAaBOYHON JIMTEPaTypOH,
pa3HOOOpa3HBIMM CPEJACTBAMH HH(GOPMAIIMOHHBIX TEXHOJIOTHH, a TakXe YMEHUs
CaMOCTOSITEIILHO OIpPEJEATh eI CBOEro 00y4YeHHUs, CTaBUTh U (POPMYTUPOBATH ISl
ceOs HOBBIE 3a7a4d B ydyeOe M MO3HABATEIBLHON NEATEeTLHOCTH, Pa3BHBaTh MOTHUBBI H
VHTEPECHI CBOEU MTO3HABATEIILHOU JAEATEIbHOCTH;

5) popMupOBaHUA KYJIbTYPbI 310POBbSI:

OCO3HaHWE IICHHOCTH >KU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3/I0POBBIO,
yCTaHOBKA Ha 3JI0POBBII 00pa3 U3HU, B TOM YMCIIE U 3a CUET OCBOCHUS M COOJIIOICHUS
TpeOoBaHMI 0e3omacHoOM IKCILTyaTalUH CPEIICTB UH(GOPMALIMOHHBIX
Y KOMMYHUKAIIUOHHBIX TEXHOJOTUH;

6) TPy10BOr0 BOCIMTAHUSA:

WHTEpPEC K TPAKTUYECKOMY U3y4YeHHIO Tmpodeccuii u Tpyaa B cdepax
npodeccruoHanbHOM AESITeIbHOCTH, CBA3aHHBIX C HHPOPMATUKOM, TPOTpaMMHUPOBAHUEM
U  HMHQOPMAIMOHHBIMH TEXHOJOTUSIMH, OCHOBAHHBIMH Ha JOCTIIKCHHSIX HAyKH
WH()OPMATHKY U HAYYHO-TEXHUUYECKOTO MPOTPECCa;

OCO3HAHHBIA BHIOOP M TMOCTPOCHHUE WHIUBUIYAIBHOW TPACKTOPUU OOpa30OBaAHMS
U OKU3HEHHBIX IUTAHOB C YY€TOM JIMYHBIX M OOIIECTBEHHBIX WHTEPECOB U
OTpeOHOCTEH;

7) 3K0JIOTU4€CKOT0 BOCIIUTAHMSA:

OCO3HAHHUE TI00ATHLHOI0 XapaKTepa YKOJIOTUYECKUX MPoOIIeM U yTel UX perieHus,
B TOM YHCJI€ C Y4YETOM BO3MOKHOCTEM HMH(POPMAIMOHHBIX U KOMMYHUKAI[MOHHBIX
TEXHOJIOTUH;

8) ananTanuu o0y4aromerocss K u3MeHsIIOIIUMCS YCJIOBUSIM COIMATIBLHOM U
NPUPOIHON Cpelbl:

OCBOCHHE OOYYalOIUMHUCS COLMAIIBHOTO ONbITa, OCHOBHBIX COIIMAJIBLHBIX POJICH,
COOTBETCTBYIOIINX BEIYIICH MEATSILHOCTH BO3PACTa, HOPM M MPABUJ OOIIECTBEHHOTO
noBesieHus, (OpM COIMAIBLHOM JKU3HW B TPYIIIaX M COOOINECTBAaX, B TOM YHCIIEC
CYHIECTBYIOIIMX B BUPTYAJIbHOM MTPOCTPAHCTRBE.
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METANIPEIMETHBIE PE3YJIBTATBI

MertanpeaMeTHbIC PE3yIbTaThl OCBOSHUS MPOTPAMMEI TT0 HHPOPMATHKE OTPAKAIOT
OBJAJICHUE YHHUBEPCAJIbHBIMHU  Y4YE€OHBIMHU JIEUCTBUAMH —  IIO03HABATEJIbHBIMH,
KOMMYHHUKAaTUBHBIMH, PETYJIATUBHBIMU.

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIC Y4eOHbIE JEHCTBUS
ba3oBble Jloruyeckue qeicTBus:

YMCHHC OIPCACIIATH IMOHATHA, CO3/1aBaTh O606HIGHI/I$I, YCTaHABJIMBATb aHAJIOTUH,
KJ'IaCCI/I(bI/IIII/IPOBaTB, CaMOCTOATCIBHO BI>I6I/IpaTI> OCHOBAaHUA 151 KpUTCPpHUUN IJIA
KJ'IaCCI/I(I)I/IKaI_II/II/I, YCTaHAaBJIMUBATb IIPUYMHHO-CIICACTBCHHBIC CBA3HU, CTPOUTD JIOTHYCCKHUC
PaCCyKACHUA, IIPOBOJAUTL YMO3SAKIIOUCHUSA (I/IHI[YKTI/IBHBIG, ACAYKTUBHBIC W 11O
aHaJIOFI/II/I) N BBIBOJBI,

YMCHHUC CO34aBaTb, IIPUMCHATL U Hp606paBOBI>IBaTB 3HAKN U CHMBOJIbI, MOJACIIN
N CXCMBI JJIA PCIICHUSA yLIC6HBIX U ITI03HAaBAaTCJIbHBIX 3a4a4,

CaMOCTOSITeJIbHO BBIOMpaTh CIOCOO pelieHus y4dyeOHOW 3amaud  (CpaBHHUBATh
HCCKOJIBKO BAdpHUAHTOB PCHICHUA, BBI6I/IpaTL HauoOoJee HO,Z[XOI[SIHII/Iﬁ C Y4YCTOM
CaMOCTOATCIIBHO BBIACIICHHBIX KpI/ITCpI/ICB).

ba3oBble ucciienoBaTebCKHe 1eMCTBUA:

bopMyIUpOBaTh  BOMPOCH, (PUKCHUPYIOMIME pa3phlB  MEXKIYy PEATbHBIM U
JKeJIaTeIbHBIM COCTOSTHUEM CHUTYallMH, O0BeKTa, M CAaMOCTOSITEIHHO YCTaHABIMBATH
HCKOMOE M JIaHHOE;

OIICHUBATh HAa MPUMEHUMOCTD U JIOCTOBEPHOCTH HH(POPMAIIHIO, TTOJTYICHHYIO B XO/1€
HCCJICJOBAHMS,

MIPOTHO3UPOBATh BO3MOJKHOE JAJIbHEHIIIEE pa3BUTHE IPOIECCOB, COOBITUH U HX
MOCJICACTBUA B AQHAJOTHUYHBIX WM CXOJHBIX CHUTYyalMsX, a TaKXE BBIJBUTaTh
MIPEATOJIONKEHUS 00 UX Pa3BUTHH B HOBBIX YCIIOBHSIX M KOHTEKCTaX.

Pabora ¢ unopmanueii:

BBISBIATH AeUUUT UWHGOPMAIMU, [aHHBIX, HEOOXOAUMBIX Ui pelIeHUs
MOCTaBJICHHOM 3aJ1auM;

MPUMEHSATh Pa3IMYHBIC METOJIbI, HHCTPYMEHTBI M 3alPOChI MPHU MMOUCKE B O0TOOpE
uH(OPMAITUU WM JaHHBIX U3 UCTOYHHUKOB C YUYETOM IMPEIONKEHHON yUeOHOM 3a1auu U
3aJIaHHBIX KPUTEPHEB;

BBEIOMpATh,  aHAJU3UPOBATh, CHCTEMATHU3UPOBaTh W  HHTEPIPETUPOBATH
nHGOPMAITUIO PA3TUYHBIX BUIOB B (JOPM IIPEICTABIICHNUS,

CaMOCTOATENLHO BBIOMPATh ONTUMAIBHYIO (OpMY MpeACTaBICHUS HHGPOPMAIUH
¥ WUTIOCTPUPOBATh pPEIIaeMbIe 3a/Jaud HECIOXHBIMH CXEMaMH, JuarpaMMaMH, WHOU
rpaduKoil 1 ©X KOMOWHAIIUSAMH,

OIICHMBATh HAJICKHOCTh WH(DOPMAIIUU 110 KPUTEPUSIM, TPEII0KCHHBIM YIUTEIEM
WM CPOPMYITHPOBAHHBIM CAMOCTOSTEIHHO;

3¢ (PEeKTUBHO 3alIOMUHATH U CUCTEMATU3UPOBATh HHPOPMAIIHIO.
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KoMMyHUKAaTHBHBIC YHUBEpPCAJbHbIE yY4eOHbIC AeiiCTBUS
Oo0wmenue:

COIIOCTAaBJATh CBOM CYKIACHUA C CYXICHHWAMHN OPYTUX YYACTHHKOB JHaJIOra,
0OHapy>KMBaTh Pa3IMYME U CXOJCTBO MO3ULUM;

HY6JII/I‘-IHO MNpCACTaBJIATh PE3YJIbTAThl BbIIIOJHCHHOI'O OIIbITa (BKCHepI/IMeHTa,
HCCIIEIOBAHUS, TPOCKTA);

CaMOCTOATCIIBHO BBI6I/IpaTB (bOpMaT BBICTYIIVICHHA C YUCTOM 3aJiad IPC3CHTALMU
1 0cOOEHHOCTEMN AYAUTOPHH U B COOTBCTCTBHUH C HUM COCTABJIATH YCTHBIC U IIMCbMCHHBIC
TCEKCTHBI C UCITIOJIb30BAHHUEM HNIIIOCTPATUBHBIX MAaTCPUAJIOB.

CoBMecTHas 1eITEJIbHOCTD (COTPYAHNY€ECTBO):

MOHMMATh M UCIIOJIb30BAaTh MPEUMYIIIECTBa KOMaHIHON U MHANBHIyaIbHON pabOThI
IPU PELICHUN KOHKPETHOW MpoOJIeMBbl, B TOM YHUCIE IPU CO3/1aHUU UHPOPMAIIMOHHOTO
NPOIYKTa,

OPUHUMATh L€Jdb COBMECTHOM HH(OPMALMOHHONW JIE€ATENBHOCTH IO cOopy,
o0OpaboTke, mepenade, GpopManusanuy WHOOPMAIUU, KOJJIEKTUBHO CTPOUTH JICUCTBUS
0 €€ JIOCTHKEHUIO: paclpeielisiTb poJid, JOTrOBapUBATLCA, OOCYX IaTh MpPOLECC U
pe3yJIbTaT COBMECTHOM PabOTHI;

BBINIOJIHATh CBOK 4YacTh paboThl ¢ HMHPoOpMauuend Wi HHPOPMALMOHHBIM
OPOOYKTOM, JOCTUTrasi KadyeCTBEHHOIO pe3yJibTaTa [0 CBOEMY HANpaBJICHUIO
¥ KOOPAUHUPYS CBOM IEUCTBUS C IPYTUMU YJICHAMH KOMAaH/IbI;

OLICHMBAaTh KA4eCTBO CBOEr0 BKJIaAa B 0OmuA WHOOPMALMOHHBIA MPOIYKT
10 KPUTEPUSM, CAMOCTOSITEIIBHO CPOPMYJIMPOBAHHBIM YYaCTHUKAMU B3aUMOJCHCTBUS;

CpPaBHMBATh PE3yJbTAaThl C UCXOAHON 3aJaueil U BKIJIAJ KaKJIOTO 4YjeHa KOMaHJbl
B JIOCTIDKEHHE pPE3yJbTaTOB, pa3AeNsaTh c(epy OTBETCTBEHHOCTH U TPOSIBIATH
TOTOBHOCTB K IIPEIOCTABIICHUIO OTYETA MEPE] IPYIION.

PerynsitTuBHble YHUBeEpPCAJIbHbIE Y4eOHbIe HeMCTBUA
Camoopranu3anus:
BBISIBJISITH B )KM3HEHHBIX M yUEOHBIX CUTYaLUsIX IPOOJIEMBI, TPEOYIOIINE PELICHHUS;
OPUEHTHPOBATbCS B  Pa3IMUHBIX  MOAXOJAaX K  HIPUHATHIO  pPELICHUH
(MHOUBUIYaTbHOE MIPUHSITHE PEIICHUH, MPUHATHE PEIICHUIA B TPYTIIIE);
CaMOCTOSITENIFHO COCTABJIATH QITOPUTM peUIeHHs] 3anadd (WM ero 4YacTh),
BbIOMpaTh Croco0 peleHus y4yeOHOM 3aJaud € y4yeTOM HMEIOIIUXCS PEeCcypcoB H
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTUPOBATh IpeJjiaracMble BapUaHThI PEILICHU;
COCTaBJIATH IJIaH JCHCTBUM (TINIaH peann3alii HAMEYEHHOTO ajrOpUTMa PEIICHNS),
KOPPEKTUPOBATh TNPEIOKECHHBIA aNTOPUTM C YYETOM TOJY4YSHHs] HOBBIX 3HAHHUH 00
U3y4aeMOM OOBEKTE;
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OPOBOJUTH BBIOOP B YCJIOBHUSIX MPOTHUBOPEUMBOM HHPOpManMu U Oparth
OTBETCTBEHHOCTb 32 PEILICHHUE.

CamokoHTpOoJIb (pediexcus):

BJIAJIETh CIIOCOOAMHU CAMOKOHTPOJISl, CAMOMOTHUBALIUU U PEPIICKCUU;

J1aBaTh OIIEHKY CUTYallUM U MpeAJiaraTh IUIaH €€ U3MEHEHUS;

YYUTBHIBATh KOHTEKCT U MPEABUIECTh TPYAHOCTH, KOTOPHIE MOTYT BOSHUKHYTH MPU
perieHny yuyeOHoM 3a/1auu, aIanTHPOBATh PEIICHUE K MEHSIOIIUMCS 00CTOSTENbCTBAM;

OOBSCHSTH MPUYUHBI JIOCTUKEHUS (HEeAOCTHXKEHUS ) pE3yIbTAaTOB
WH(POPMAIIMOHHOW AESATEILHOCTH, JlaBaTh OIEHKY IPUOOPETEHHOMY OIBITY, yMETh
HaXOJUTh NO3UTUBHOE B MTPOU3OLIEAIICH CUTyalUU;

BHOCUTh KOPPEKTHUBBI B JIESITEIBHOCTh HAa OCHOBE HOBBIX OOCTOSATENIBCTB,
M3MEHUBIIHNXCS CUTYyallui, yCTAHOBJIECHHBIX OLIMOOK, BO3HUKIINX TPYAHOCTEMH;

OLICHMBATh COOTBETCTBUE PE3yJIbTATa IIEJIU U YCIOBUSIM.

IMOLMOHAJILHBIN HHTEVIEKT:
CTaBUTh ce€0sl Ha MECTO JPYroro 4ejaoBeKa, MOHMMATh MOTHUBBI U HaMEpPEHUS

JPyTOTO.

IIpunsiTHe ceds U APyrux:
OCO3HAaBaTb HEBO3MOXKHOCTb KOHTPOJIUPOBATh BCE BOKPYI JaX€ B YCIOBHUSX
OTKPBITOTO JAOCTYyNA K JTIOOBIM 00beMaM MHGOPMALIIH.

NNPEAMETHBIE PE3YJIBTATBI

K xonmy oOydenus B 7 kjaacce y obydaromerocs OyayT cOpMUPOBAHbI YMEHHUS:

MOSICHATh Ha MPHUMEpPaxX CMBICI MOHIATUH «UH(pOpMAIUL, «HMHPOPMALMOHHBIHI
mporecc», «obpaboTka wuHpOpMaMW», «XpaHeHHWe UHpOpMaNUnU», «IIepeaavya
uHbOpMaITUNY,;

KOAUPOBATb M  JIEKOJUPOBATh  COOOIIEHUS MO  3aJaHHBIM  IpaBUiaM,
J€MOHCTPUPOBATh TOHMMAHUWE OCHOBHBIX MPHUHIMIIOB KOJWPOBAHUA HH(POpPMAINH
Pa3IMYHOM NPUPOJIbI (TEKCTOBOM, TpadUuecKoi, ayaino);

CpaBHMBAaTh JJIMHBI COOOIIEHWH, 3alMCaHHBIX B Ppa3IWYHbIX andaBuTaXx,
OTIepUPOBAThH €AMHULIAMU U3MEPEHHSI HHPOPMAIIMOHHOTO 00beMa U CKOPOCTHU TIepeIaun
JTAHHBIX;

OLIEHHWBATh U CPAaBHMUBATh pa3Mepbl TEKCTOBBIX, I'pa)UUECKUX, 3BYKOBBIX (DaiilyioB
U BUjie0(aitios;

OPUBOJIUTH TMPUMEPHl COBPEMEHHBIX YCTPOMCTB XpaHEHUS U  Iepefadu
uHpOpMaINH, CPABHUBATH UX KOJMYECTBEHHBIC XapaKTEPUCTHKH;

BBIJICTISITh OCHOBHBIE JTambl B HUCTOPUM W TOHUMATh TEHACHIUU pPa3BUTHUSA
KOMIBIOTEPOB U IPOTPAMMHOTO 00ECTICUeHUS;
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MoJlyyaTh ¥ HCHOJb30BaTh HMH(POPMAIMIO O XapaKTEPUCTUKAX MEPCOHAIBLHOTO
KOMIIBIOTEPA M €r0 OCHOBHBIX 3JE€MEHTax (Mpoueccop, ONepaTHBHAs IaMsTh,
JIOJITOBPEMEHHAsI TaMATh, YCTPOUCTBA BBOAA-BBIBO/IA);

COOTHOCUTBH XapaKTEPUCTHUKKA KOMIIBIOTEpAa C 3aJladyaMu, pEIIaeMbIMH C €ro
OMOUIBIO;

OpPUEHTUPOBATHCS B UEPAPXUUECKON CTPYKType (aiaoBO CHCTEMbI (3alHUCHIBATH
noyiHoe ums ¢aiina (karaiora), myTh K ¢ainy (KaTajaory) mo UMELEMYCsS OMHUCAHUIO
(aitnoBoil CTPYKTYpBl HEKOTOPOTO MH(OPMALIMOHHOTO HOCHUTETIS);

paboTtaTh ¢ (aiaoBOI CUCTEMOI IEPCOHAITBLHOTO KOMITBIOTEpA C MCIIOIb30BAaHUEM
rpaduyeckoro uHTepdeiica, a HUMEHHO: CO3/1aBaTh, KOMHPOBaTh, MEPEMEIIATh,
NEPEUMEHOBBIBATh, YAANATh M apXUBUPOBaTh (ailibl M KaTaloru, HCIOJIb30BATh
AHTUBUPYCHYIO MPOTPaAMMY;

NPEJICTABIATh PE3YJIbTaThl CBOEU JESITENIbHOCTH B BHJE CTPYKTYPHUPOBAHHBIX
WUTIOCTPUPOBAHHBIX JOKYMEHTOB, MyJIbTUMEAUINHBIX TPE3CHTALIUNT;

uckatb MHpopmManuio B WMHTepHeTe (B TOM 4YHCIE, MO KIIOYEBBIM CJIOBaM, IO
M300paXKEHUI0), KPUTHUYECKU OTHOCUTHCA K HalJIeHHOW HWHQOpMaIuu, oco3HaBas
OMAaCHOCTb JUIsl IMYHOCTU W OOIIECTBA PacHpOCTPaHEHUsI BPEAOHOCHON MH(pOpMALINH,
B TOM YHCJI€ IKCTPEMUCTCKOIO U TEPPOPUCTHUECKOTO XapaKTepa;

MOHUMAaTh CTPYKTYPY aJIpECOB BEO-PECYPCOB;

UCIOJIb30BaTh COBPEMEHHBIE CEPBUCHI UHTEPHET-KOMMYHHKAIIHIA;

coOmogaTh TpeOoBaHMA 0OE€30MacHOM 3KCIUlyaTallud TEXHHYECKUX CPEJICTB
UH(OPMAIMOHHBIX U KOMMYHHUKAI[MOHHBIX TEXHOJOTUU, COOJIIOIATh CETEBOM ITHKET,
0a30Bble HOPMBI MH(MOPMALMOHHON STUKH M MpaBa HpHU padoTe € MNPUIIOKEHHUSIMHU
Ha JIIOOBIX ycTpoicTBax U B MHTepHeTe, BbIOMpaTh O€30MacHble CTPATErHH MOBEACHUS
B CETH;

OPUMEHATh  METOAbl  MNPOQWIAKTUKHA  HETaTUBHOTO  BIMUSHUA  CPEJACTB
UH(OPMAITMOHHBIX 1 KOMMYHHKAITMOHHBIX TEXHOJIOTUN Ha 3/T0POBbE MOIH30BATES.

K xoniy oOyuenus: B 8 kjacce y oOyyaromierocst 0yayT chopMUpOBaHbl YMEHUSI:

NOSICHATh Ha TpUMEpax pazinuusi MEXKIY MO3UIIMOHHBIMU M HEMO3UIIMOHHBIMU
CHCTEMAaMU CUUCIICHUS,

3alMChIBaTh U CpaBHUBATH Lenbie ynucaa ot 0 1o 1024 B pa3nuyHbIX MO3UIUOHHBIX
CHUCTEMaxX CYUCIICHHUSA (C OCHOBAHUAMU 2, 8, 16), BBIMIOIHATH apu(PMETUUECKUE OTIEPALIUN
HaJl HUMU;

pacKpbIBaTh CMBICI TOHSTHH «BBICKA3bIBAHUE», <JIOTMYECKAs OIepanus»,
«JIOTUYECKOE BBIPAKEHUEN;

3alUChIBaTh  JIOTUYECKUE BBIPAKEHUS C  HCIOJIB30BAaHUEM  JIU3BIOHKIINH,
KOHBIOHKIIMM W OTPHULIAHUA, OMPEACIATh MCTUHHOCTh JIOTMYECKUX BBIPAXKEHUM, €CIU
U3BECTHBl 3HAYEHUS UCTUHHOCTU BXOJMSIIMX B HETO MEPEMEHHBIX, CTPOUTH TaAOIUIIBI
VMCTUHHOCTH JIJIs1 IOTHYECKUX BBIPAKEHUMN;
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pPacKphIBaTh CMBICT TOHSATHH «UCTHOJNHUTEY), «AJITOPUTM», «IIPOTPAMMay,
MOHUMAsT Pa3HUIy MEXKIY YMOTpeOJeHWEM STUX TEPMHUHOB B OOBIICHHOW pEYH U B
uH(pOpMaTHKE;

OMKCHIBATH AJTOPUTM PEIICHHS 3aJaud PA3TUYHBIMU CIOCOOaMH, B TOM YHUCIE
B BHJIE OJIOK-CXEMBI;

COCTaBJISITh, BBITIOJIHATh BPYYHYI0 M Ha KOMITBIOTEPE HECJOKHBIE aJTOPUTMBI
C UCIOJIb30BAaHUEM BETBJICHUH ¥ ITUKJIOB JJIS YIIPABICHUS UCIIOTHUTEIISIMH, TAKUMHU KaK
Po6ot, Uepenamika, UepTeKHUK;

WCIIOJIP30BaTh KOHCTAHTHI W TIEPEMEHHBIC PA3UYHBIX THUIOB (YUCIIOBBIX,
JIOTUYECKUX, CHUMBOJBHBIX), a TaKXKe COJEpXkAIlhe WX BBIPAKEHUS, HCIOIb30BaTh
oTepaTop MpUCBaUBAHUS;

UCIIOJIb30BaTh MpU pa3paboTKe MpOrpaMM JIOTHYECKHWE 3HAYEHHUS, OMEepaluu U
BBIPKCHUS C HUMH,

aHAIM3UPOBATh TPEUIOKEHHBIC aJTOPUTMBI, B TOM YHCJIC ONPEACIATh, KaKHe
pe3yabTaThl BO3MOXKHBI MPU 3aIAHHOM MHOYKECTBE MCXOIHBIX 3HAUCHUI;

co37aBaTh M OTJAXHUBATh MPOTPAMMBI HA OJTHOM M3 SI3BIKOB MPOTPAMMHUPOBAHUS
(Python, C++, [Tackans, Java, C#, llIkonbHbIN ANropuTMudecKkuil SI3bIK), peanu3yronme
HECJIOKHBIE AITOPUTMBI OOPaOOTKHM YHCIOBBIX JAaHHBIX C HCIOIH30BAHUEM ITUKIIOB
U BETBJICHUH, B TOM YHCIIC PEATU3YIOIINE MPOBEPKY JETUMOCTH OJHOTO IIEJIOTO Yucia
Ha JIpyroe, MPOBEPKY HATypaJlbHOTO 4YMCIAa Ha MPOCTOTY, BbIACICHUS LUDp U3
HATYpaJbHOTO YKCIIA.

K xonity oOydenus B 9 kjaacce y oOydaromierocst OyayT chopMupoBaHbl yMEHHUS:

pa3OuBaTh 3aJayd Ha T[OA33Ja4H, COCTaBISATH, BBINOJIHATH BPYYHYIO
U HAa KOMIIBIOTEPE HECIIOKHBIE aJTOPUTMbI C HUCIIOJIb30BAHUEM BETBIICHHI, LHKIIOB
Y BCIIOMOTATEIbHBIX aJITOPUTMOB JIJIsl YIIPABJICHUS UCIIOJIHUTEISIMU, TAKUMH Kak Po6or,
UYepenamka, YeprexkHUK;

COCTaBSATh M OTJIAKHBATH MPOrPAMMBI, PEATU3YIOIMINE THUIOBBIE AJTOPUTMBI
00pabOTKM YHUCIOBBIX MOCJIEI0BATEILHOCTEN WM OJHOMEPHBIX YHCIOBBIX MAacCHUBOB
(MOMCK MAaKCUMyMOB, MUHUMYMOB, CYMMBbI WJIM KOJUYECTBA AJIEMEHTOB C 3aJaHHBIMU
CBOMCTBaMM) Ha OJHOM M3 s3bIKOB nporpammupoBanus (Python, C++, ITackans, Java,
C#, llIxonbHbIl AnropuTMHuYecKuid SA3bIK);

PacKpbIBaTh CMBICT TMOHATHH «MOJEINBY, «MOJEIUPOBAHUE», OMPEACISTh BUIbI
MOJIeJIel, OLEHMBATh COOTBETCTBUE MOJEIH MOJACIUPYEMOMY OOBEKTY U ILENIIM
MOJIETTUPOBAHUS;

UCIIOJIB30BaTh Tpadpl W JACPEBbS IS MOJACIHUPOBAHUS CHCTEM CETEBOM
U UEPAPXUIECKON CTPYKTYpPBI, HAXOJUTh KpaTHaiuii myTh B Tpade;

BBIOMpaTh CHocoO0 NPEACTaBICHUS JAaHHBIX B COOTBETCTBUM C IOCTaBICHHOMU
3amauedt  (Tabnmipl, CXeMbl, Tpaduku, aUArpaMMbl) € HCHOJB30BaHUEM
COOTBETCTBYIOIIMX MTPOTPAMMHBIX CPEICTB 00OPaOOTKH JAaHHBIX;
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UCII0JIb30BaTh 3JEKTPOHHBIE TAOMUIBI Il 00paOOTKU, aHAIU3a U BU3YaJIU3ALMH
YUCIIOBBIX JAaHHBIX, B TOM 4YHCIIE C BBIJCICHHEM JHana3oHa TaOJUIbI U
yHOPSAI0YUBAHUEM (COPTUPOBKOIT) €r0 3JIEMEHTOB;

CO3/1aBaTh M TPHUMEHATH B DJJEKTPOHHBIX TaOnumax (OpMyNbl IS pPacyeToB
C UCIOJIb30BAaHUEM BCTPOCHHBIX apUPMETHUECKUX PYHKIIUN (CyMMHUPOBAHHUE U TOJCUET
3HAYeHHUH, OTBEYAIOMIMX 3aJlaHHOMY YCIOBHIO, CpeAHee apu(MeTHYecKoe, IMOUCK
MaKCUMaJIbHOTO M MHUHUMAJIbHOTO 3HAa4y€HUs), AaOCOJIOTHOM, OTHOCUTEIHHOM,
CMEIIaHHOM aJIpecaluy;

MCIIOJIb30BATh JIEKTPOHHBIE TAOIUIIBI I YUCICHHOTO MOICITHUPOBAHUS B MMPOCTHIX
3a/1auax U3 pa3HbIX MPEAMETHBIX 00IacTel;

HCIIOJIb30BaTh COBPEMEHHBIE HHTEPHET-CEPBUCHI (B TOM YHCIIE KOMMYHHKAI[MOHHBIE
CEPBUCHI, OOJIAYHBIC XPAHWIWIIA JAHHBIX, OHJIAWH-TIPOTPAMMBI (TEKCTOBBIC u
rpaguyeckrue PEeIaKTOphl, Cpeabl pa3paboTKH)) B  y4eOHOW W MOBCEIHEBHOMN
NEeSITENHHOCTH;

MPUBOJUTH MPUMEPHI HCTOIB30BAHMS T€OMH(POPMAIIMOHHBIX CEPBUCOB, CEPBUCOB
rOCy/IapCTBEHHBIX YCIYyT, o0Opa3oBaTelbHBIX cepBUCOB IHTepHeTa B yueOHOM
Y TIOBCETHEBHOM JIEATEIBHOCTH;

WCIIONb30BaTh Pa3jMYHbIE CPEJCTBA 3alIUThI OT BPEJOHOCHOTO MPOTPaAMMHOTO
oOecrieueHus, 3alUIIaTh MEPCOHATBHYI0 HHGOPMAIMIO OT HECAHKIIMOHMPOBAHHOTO
JOCTyNa W €ro MOCIEACTBHI (pa3rialieHus], MOJAMEHbI, YTPaThl NaHHBIX) C YYETOM
OCHOBHBIX TEXHOJIOTHYECKUX U COLIMATIbHO-TICUXOJIOTHYECKUX aCIIEKTOB UCIOJIb30BAHUS
cetu MHTepHET (ceTeBasi aHOHUMHOCTD, IIU(GPOBON CIe/, AyTEHTUIHOCTh CYOBEKTOB U
PECYPCOB, OMMACHOCTH BPEIOHOCHOTO KOJ1A);

pacmo3HaBaTh MOMBITKA M TMPEAYNpPeKIaTh BOBJICUEHHE CE0s M OKPY’KAIOLIUX
B JIECTPYKTUBHbIE M KpPUMHUHAJIbHbIE (OPMBI CETEBOM AKTHUBHOCTH (B TOM YHCIE
KuOepOyJUTHHT, (DUIITUHT).
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TEMATHUYECKOE IIVTAHUPOBAHHUE

7 KIIACC
HaumenoBanue
Ne KonmuaectBo OcHOBHBIE BUJIBI IEATCIbHOCTH
pa3IeyioB U TEM [IporpamMHoOE conepxaHue
n/m 9acoB 00yYaronmxcs

y4eOHOTO IpeaAMeTa

Pasznea 1. llndpoBasi rpaMOTHOCTH

1.1

KoMmnreroTep —
YHUBEPCATHLHOE
YCTPOUCTBO 00pabOTKU
TTAHHBIX

2

KomnreroTep — yHUBEpCAIbBHOE
BBIYHCIIUTEIBHOE YCTPOMCTBO,
paboTaroliee 1o nporpamme.

Turbl KOMIBIOTEPOB: NEPCOHATBHBIC
KOMITBIOTEPHI, BCTPOCHHBIE
KOMITBIOTEPHI, CYTIEPKOMITBIOTEPHI.
MoOunbpHBIE YCTPOKCTBA.

OCHOBHbBIE KOMIIOHEHTBI KOMITBIOTEPA
1 ux HazHaueHwue. [Ipoueccop.
OrnepatuBHas ¥ 10JITOBPEMEHHAS
naMsTh. Y CTPOMCTBA BBOJA U BBIBOJA.
CeHCOpHBIii BBOJI, TaTYUKH MOOUITBHBIX
YCTPOMCTB, Cpe/ICTBAa OMOMETPUUECKON
ayTeHTU(UKAIIIH.

Uctopus pa3BUTHsI KOMIIBIOTEPOB

U IPOTPAMMHOT'0 00ECTICUECHUS.
[TokoneHust KOMIIBIOTEPOB.
CoBpeMeHHbIE TeHICHIINU Pa3BUTHUS
KOMITbIOTEPOB. CynepKOMITBIOTEPHI.

PaCKpBIBaTB CMBICJI N3Y4aCMbIX TIOHSTHUM.

AHanu3upoBaTh yCTPOMCTBA
KOMITBIOTEPA C TOUKHU 3PEHUS
OpraHu3aliy IpoLeayp BBO/A,
XpaHeHus1, 00padOTKH, BHIBOJIA

U niepefayu “HPopMaIim.
AHanmu3upoBaTh HHPOpMAITHIO
(cUrHasbl 0 TOTOBHOCTH M HETIONAJIKE)
IIPU BKJIFOYEHUU KOMITbIOTEPA.
N3yuate undopmariuio

0 XapaKTepUCTUKaX KOMIBIOTEPA.
HccnenoBaTh HCTOPUIO pAa3BUTHS
KOMITHIOTEPOB U TIPOrPAMMHOTO
oOecrieueHus, COBpEMEHHBIE TeH/ICHIIUN
Pa3BUTHS KOMITBIOTEPOB

U CYNIEPKOMIIBIOTEPOB.

OO6cyx1aTh MpaBuiia TEXHUKU
0€30MacHOCTH U MPABUIT PAOOTHI

Ha KOMIIBIOTEPE.
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[TapannenbHble BEIYUCICHUSI.
[lepcoHanbHBIN KOMITBIOTED.
[Ipoueccop u ero xapakTepUCTHKU
(TakTOBAs 4ACTOTA, PA3PSIAHOCTD).
OneparuBHas MaMsATh.
JlonroBpeMeHHas naMsTh. Y CTpOMCTBA
BBOJA U BbIBOJIa. OOBEM XpaHUMBIX
JAHHBIX (OTEepaTUBHAS MAMSTh
KOMIIBIOTEPA, KECTKUI

Y TBEPIOTEIBHBIN TUCK, TOCTOSTHHAS
naMsTh cCMapT(HOoHA) U CKOPOCTh
JOCTyIIa JJIs pa3InYHbIX BUJIOB
HocuTelen. TexHnka 0e30nacHOCTH
U npaBuiia pabOThl HA KOMIBIOTEPE

Ipaxkmuueckue pabomot’:
1. Bxnouenue xomnvromepa u nouyuenue
ungopmayuu o e2o xapaKmepucmuKax

1.2 | [IporpaMmbl U JaHHBIE

[TporpammHuoe obecrieueHue
KoMmIbroTepa. [TpuknagHoe
IPOrpaMMHOE O0ECTIICUCHHE.
CucTeMHOE ITPOrpaMMHOE
obecrieuenne. CUCTEMBI
nporpammupoBanusl. [IpaBoBas oxpaHa
IIporpaMM | JIaHHBIX. becruaTHbie
Y YCIIOBHO-0€CIUIATHBIC TPOTPAMMBI.
CB0o0OOHOE TTPOTrpaMMHOE
obecreueHue.

@Dalinpl ¥ Manku (KaTajiory).

PackpbIBaTh CMBICI H3y4aeMbIX IOHATHM.
N3yuaTe BOIPOCHI IPaBOBOW OXPaHBI
IIPOrPAMM U JIaHHBIX.

Onpenenars MporpaMMHBIE CPENICTBA,
HEO0OXOIUMBbIE ISl OCYIIIECTBIICHHUS
UH(OPMAIMOHHBIX MPOLECCOB

Y PELICHUH 3a/1a4.

OnpenensaTs OCHOBHBIE XapaKTEPUCTUKU
OIEPALIMOHHON CUCTEMBI.

OnepupoBaTh KOMIBIOTEPHBIMU
UH(OPMAIMOHHBIMUA OOBEKTAMU

! TIpeytaraemplii B mporpamMme 1Mo MHMOPMATHKE TIEPEYEHD MPAKTUIECKUX PA0OT HOCUT PEKOMEHIATENBHBIN XapaKTep.
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[TpuHIMIIBI TOCTpOEHUS (PaliIOBBIX
cucteM. [ToaHoe ums Qaiina (manku).
[TyTh k ¢aiiny (manke). Pabora

¢ (paitmamu u KaTaIOramMu CpeICTBAMU
ONEepPallMOHHOMN CHUCTEMBI: CO3/IaHuE,
KOMMPOBaHUE, MepeMEICHNE,
NEPEUMEHOBAHUE U yAaJlIeHHE (DAisIoB
U manok (katajaoros). Tursl ¢haisos.
CaoiicTBa (aitioB. XapaKkTepHbIC
pa3Mepsbl GaiaoB pa3INYHBIX TUIIOB
(cTpaHuIa TEKCTA, HIEKTPOHHASI KHUTA,
dboTorpadusi, 3anuch MECHH,
BUJICOKJIHII, TOJITHOMETPAKHBIA (PUITBEM).
ApxuBarus qaHHbIX. Mcnonb3oBanue
POTrpaMM-apXrUBaTOPOB. DaMIIOBBIN
menepkep. [louck daiinos cpencreamu
OIEPAIMOHHON CUCTEMBI.
KommbroTepHsie BUPYCHI U ApyTHe
BPEIOHOCHBIE TIPOrpaMMmBbl. [[porpammer
JUTSI 3aIUTHl OT BUPYCOB

B HArJIsiAHO-TpauIecKoM UHTepdeiice.
BrInonHATE OCHOBHBIE OTIEpaIiuu

¢ (ailylaMu ¥ mankKamu.

OuenuBartb pa3mepsl (aisos,
MOJITOTOBJIEHHBIX C UCIIOJIb30BAaHUEM
Pa3TUYIHBIX YCTPOMCTB BBOJA
uH(popmalnu (KJaBuaTypbl, CKaHepa,
MUKpohoHa, GOTOKAMEDPHI,
BUJICOKAMEPBHI).

Hcmonb30BaTh IporpaMMbI-apXUBaTOPEI.
Ocy1iecTBIATH 3aIUTY HH(OPMALIUU

OT KOMITBIOTEPHBIX BUPYCOB C IOMOIIbIO
AQHTUBHUPYCHBIX TIPOTPAMM.
[InanupoBaTh ¥ CO3aBATh JINYHOE
UH(OPMAITMOHHOE ITPOCTPAHCTBO.
Ilpakmuueckue pabomoi:

1. Bvinonnenue ocnosHvix onepayuti

¢ atinamu u nankamu.

2. CpaeneHue pazmepos meKcmosylXx,
epaguueckux, 36yK08bIX U 810e0Patinos.
3. U3yuenue snemenmos unmepghetica
UCNOIb3YEeMOU ONePAYUOHHOU CUCEMDL.
4. Hcnonvzosanue npoecpammol-
apxueamopa.

5. 3awuma ungpopmayuu

Om KOMNbIOMEPHBIX BUPYCO8 C NOMOUBIO
AHMUBUDYCHBIX NPOCPAMM

23




1.3.

KommbrorepHsie cetn

OO0benuHeHNE KOMIIBIOTEPOB B CETh.
Cetb Unrepuer. Beb-cTpanuna,
BeO-caiiT. CTpyKTypa aapecoB
BeO-pecypcoB. bpayzep. [louckoBsie
cuctemsl. [Touck nundopmanuu

10 KJIFOUYEBBIM CJIOBAM

1 110 U300pakeHuto0. J{ocToBepHOCTh
uH(popMaIu, MOJTy4YEeHHON

u3 HaTepHera.

CoBpeMEHHBIE CEPBUCHI UHTEPHET-
KOMMYHUKAIUH.

CereBoii 3TUKET, 6230BbIE HOPMBI
MH(POPMAIIMOHHOM 3TUKH U IIpaBa
npu pabote B utepuere. CtpaTeruu
Oe3omnacHoro noseneHus B Uutepuere

PackpbIBaTh CMBICII U3y4aeMBbIX IOHATUH.
OcymiecTBIATh MOUCK HHMOPMAITUT

M0 KJTFOUEBBIM CJIOBAM

U 10 U300paKEHUIO.

[IpoBepsATh JOCTOBEPHOCTH HH(OPMALIHH,
HAaUJECHHOM B ceTh IHTEepHET.
BoccranaBnuats agpec BeO- pecypca

U3 UMEIOIIMXCA (PparMeHTOB.
OcyniecTBIATh B3aUMOJACICTBHE
IIOCPEACTBOM DJIEKTPOHHOM ITOYTHI,
BUJICO-KOH(EPEHII-CBA3H.

N3yyath CETEBOU ITUKET.

UccnenoBats cTpareruu 6€30MacHOTO
noseaeHus B UHTEpHETE.
Ilpakmuueckue padomo:

1. Ilouck ungopmayuu no knouesvim
C108aM U NO U300PANHCEHUIO.

2. Hcnonv3osanue cepucos unmepnems-
KOMMYHUKAYUU

Hroro no pazgeny

Pa3znen 2. Teopernueckue 0CHOBbI HHPOPMATHKHI

2.1

Nudopmanus u
MH(OPMaLIMOHHbIE
IIPOLIECCHI

2

Nudopmarus — 04HO U3 OCHOBHBIX
IIOHATUN COBPEMEHHOU HayKH.
Nudopmanus kak cBefeHuUs,
npeAHa3HAYeHHBIE ISl BOCIIPUATHS
YeJI0BEKOM, U MH(OpMaLus KaK
JTaHHBIE, KOTOPHIE MOTYT OBITh

PackppiBaTh CMBICH M3y4YaeMbIX IOHATHUM.
OuenuBath HHGOPMAITHIO C TIO3UIIUH €€
CBOMCTB (aKTyalabHOCTh, JOCTOBEPHOCTb,
MOJTHOTA U JIP.).

N3y4yath BO3MOKHOCTH OIUCAHUS
HETPEPBIBHBIX 00BEKTOB U IIPOIIECCOB
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00paboTaHbl aBTOMATU3UPOBAHHOM
CHUCTEMOM.

JIMCKpEeTHOCTh aHHBIX. BO3MOXHOCTH
OMHCaHUs HEMPEPHIBHBIX 00HEKTOB

Y TIPOIIECCOB C TOMOUIIBIO TUCKPETHBIX
JAHHBIX.

NudopmarnmonHbie TPOIECCh —
IIPOLECCHI, CBSI3AHHBIE C XPAHEHUEM,
npeoOpa3zoBaHUEM U Iepeaadeii JaHHbIX

C TIOMOIIIHIO TUCKPETHBIX TAHHBIX.
Briaensats nHGOpMaIMOHHYIO
COCTaBIISIONIYIO MPOIIECCOB

B OMOJIOTMYECKUX, TEXHUYECKHUX

Y COIMAJIBHBIX CHCTEMaX.

O1eHnBaTh YMCIOBBIC TTAPaAMETPHI
WH()OPMAIIMOHHBIX MPOIECCOB (00BEM
aMsTH, HEOOXOIMMOM TSI XpaHEHUS
uH(pOpMaIK; CKOPOCTH NEpeIadun

2.2

IIpencraBnenue
uH(popMaluu

CumBoin. Andasut. MomHOCTb
andasura. PasHooOpaszue sa3bIKOB

u andaBuToB. EcTecTBEeHHBIC U
dbopmManbHbIe A3bIKU. AJIHABUT TEKCTOB
Ha PYCCKOM SI3bIKE. J[BOMYHBIN
andasut. KonmdecTBo BCEBO3MOKHBIX
CJIOB (KOJAOBBIX KOMOMHAITH)
(UKCHUPOBAHHOH JJIMHBI B JBOMYHOM
andasure. [Ipeodpazoanue ar000r0
angasuta K 1BondHOMY. KonmaecTBo
Pa3IUYHBIX CJIOB (PUKCHPOBAHHOM
JUTUHBI B aipaBUTE OTIPEICTICHHOM
MotmHOoCcTH. KoaupoBaHne CHMBOJIOB
OJIHOTO alipaBUTa C MOMOUIBIO KOJAOBBIX
CJIOB B JIpyrom andaBute, KOA0Bas
Tabnuia, 1eKOJupOBaHuE.

JIBonunsiii koa. [IpeacraBinenue
JTAHHBIX B KOMIIBIOTEPE KaK TEKCTOB

PackpbIBaTh CMBICIT N3y4aeMBbIX IOHATUH.
[IpuBOIUTH MpUMEPHI KOAUPOBAHUS

C UCIOJIb30BaHUEM PA3JIMUHBIX
aj(haBUTOB, BCTPEUYAIOIINXCS B )KU3HH.
KoaupoBath U 1€KOIUPOBATH COOOIIEHUS
10 U3BECTHBIM IIpaBUjIaM KOAUPOBAHMUSI.
OnpenensiTe KOJIMYECTBO Pa3IMUHbBIX
CHMBOJIOB, KOTOPBIE MOTYT OBITh
3aKOJIMPOBAHBI C TIOMOIIBIO JIBOUYHOTO
KoJia PUKCUPOBAHHOM JJIMHBI
(pa3psTHOCTH).

OnpenensiTe pa3psAHOCTb IBOMYHOTO
KO/J1a, HEOOXOAMMOTO JIJIsl KOJAUPOBAHUS
BCEX CHMBOJIOB aJipaBHUTA 3aJaHHON
MOIIHOCTH.

IToacunTHIBATh KOJMYSCTBO TEKCTOB
JAHHOM JUTMHBI B JAHHOM aji(haBUTeE.
OnepupoBath €IMHULIAMU U3MEPEHUS
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B IBOUYHOM aji(aBuUTE.
HNudopmaninoHHbINH 00BEM TaHHBIX.
but — MuHuManbpHas equHUIA
KOJIMYeCcTBa HH(POPMAIIUU — TBOMYHBIH
paspsa. EnuHnnsl n3mMepeHns
MH(POPMAILIMOHHOTO 00BbEMA JTAHHBIX.
burt, OaiT, kunoOanT, MeradamT,

rurabaiit. CKopocTh nepeiauu JaHHbIX.
EvHuLBI CKOPpOCTH NEpeavn JaHHbIX.

Konnposanue tekctoB. PaBHOMEpHBIN
koz. HepaBHoMepHhbiit koa. Koguposka
ASCII. BocbMuOHUTHBIE KOTUPOBKH.
[Tonarue o kogupoBkax UNICODE.
JlexoaupoBaHue COOOIICHUI

C UCITOJIb30BaHUEM PABHOMEPHOTO

Y HEPAaBHOMEPHOTO KOJa.
NudopmarmonHblii 00beM TEKCTA.
Hckaxxenne naGOpMaIIuy npu
nepenaye. OO1Iee MpeACTaBIeHNE

0 U(PPOBOM MPEICTABICHUU
ayAMOBU3YAJIbHBIX U APYTUX
HETPEPHIBHBIX JIAHHBIX.

KonupoBanwue nBera. L{BeToBbie
mozenu. Monens RGB. I'nyOuna
koauposanus. [Tanutpa. PactpoBoe

Y BEKTOPHOE MPEJICTABICHUE
n3obpaxenuit. [lukcens. Onenka

KoJudyecTBa nHpopmanuu (OuT, OaiT,
KUJI00aiT, MerabaiT, rurabair)

¥ CKOPOCTH TIepeIauu JaHHBIX.
KoaupoBats u 1ekoupoBaTh TEKCTOBYIO
UH(OPMAITUIO C UCTIOJIH30BAHUEM
KOJIOBBIX TaOJIHII.

Boruucnsats undopmarmoHHbii 00beM
TEKCTa B 3aJJaHHOU KOJUPOBKE.
OnennBath MHGOPMAIIMOHHBIN 00BEM
rpa@UIeCKUX JTaHHBIX ISl pACTPOBOTO
U300paKCHMSI.

Onpenensats 00beM MaMsITH,
HEOOXOIMMBIH IS TPEICTABIICHHUS

U XpaHEHUs 3ByKOBOTO ¢aiina.
Ilpakmuueckue pabomoi:

1. Onpedenenue ko0a cumeona 8 pa3Hsix
KOOUPOBKAX 8 MEKCMOBOM NPOYeCccope.
2. OnpedeneHue Kooa yeema 6 naiumpe
RGB 6 epaguueckom pedaxmope.

3. Coxpanenue pacmpoeo2o
epaghuyecko2o uz00padceHus 8 pasHvix
gdopmamax.

4. 3anucw 38yK06blX atinos

C PA3IUYHBIM KAYEeCMBOM 36Y4aHUs
(21yOuHOU KOOUPOBAHUSL U HACTMOMOU
ouckpemuzayui)
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uH(pOopMaIMoHHOT0 00BbeMa
rpauYeCKUX JaHHBIX JIJIs1 pACTPOBOTO
nzoopaxenus. KogupoBanue 3Byka.
Pa3psgHOCTB M HacTOTa 3amUCH.
KonuuecTBO KaHAJIOB 3aIKCH.

OrnieHKa KOJIMYE€CTBEHHBIX TApaMETPOB,
CBSI3aHHBIX C MPEICTABICHUEM

1 XpaHEHHUEM 3BYKOBBIX (haiiJioB

Hroro no paszneny 11

Paznen 3. UndopmMannoHHbIE TEXHOJIOT AN

3.1 | TexcToBBIE TOKYMEHTHI 6

TekcToBble TOKYMEHTBI U UX
CTPYKTYPHBIE 3JIEMEHTHI (CTPaHHULIA,
a03ai1, CTpoKa, CI0BO, CHMBOJI).
TekCTOBBIN MPOLIECCOP — UHCTPYMEHT
CO3/1aHHUs, PETAaKTUPOBAHUS

u (hopmaTupoBanus TekcToB. [IpaBuna
Habopa Tekcra. PepakTupoBaHue
tekcta. CBoiicTBa cuMBoJIOB. Lpudr.
Tuner mipudToB (pyoIeHsbIe,

C 3aC€YKaMH, MOHOILIMPUHHBIE).
[Tosy>kxupHOE U KypCUBHOE HaUEPTaHUE.
CaoiicTBa ab3al1ieB: rpaHUIIbl, A03aIHBIHI
OTCTYM, UHTEPBaJI, BBIpAaBHUBAHUE.
[TapameTpsl cTpanunsl. CtriieBoe
(popmaTupoBanue. CTpyKTypHUpOBaHHUE
UHGOPMAITUH C IOMOIIBIO CITUCKOB

1 Ta0auL. MHOrOypOBHEBBIE CITUCKHU.

PackppiBaTh CMBICHT U3y4aeMBbIX TOHATHM.

AHanu3upoBaTh MOJIE30BATEIHCKUHT
uHTepdelic MPUMEHIEMOTo
IPOrpaMMHOTO CPEACTBA B paboTe

C TEKCTOBBIMH JIOKyMEHTAMHU.
OnpenensiTh YCIOBUS U BO3MOXHOCTH
IPUMEHEHHUsI TPOrPaMMHOTO CpPECTBa
JUTS pEIIeHHs] TUTIOBBIX 3a/1ad B paboTe
C TEKCTOBBIMH JIOKyMEHTAMHU.
BrisiBnsTh o011ee 1 pa3nuyus B pa3HbIX
IPOrPaMMHBIX TIPOAYKTaX,
peIHa3HAYeHHBIX JIJIS1 PeLIEHUS OTHOTO
KJ1acca 3a7a4 B paboTe ¢ TeKCTOBBIMU
JTOKYMEHTaMHU.

Co3znaBaTh U peJakTUPOBATh TEKCTOBbBIE
JOKYMEHTBI ITOCPECTBOM
KBAJTU(UITUPOBAHHOTO KJIaBUATYPHOTO
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JloGaBiieHne TabINI] B TEKCTOBBIC
JNOKyMEHTHI. BcTaBka n3o0pakeHuit
B TEKCTOBBIE JIOKYMEHThI. O0TEeKaHue
n300paxeHU TeKCTOM. BKiIroueHue
B TEKCTOBBIN JOKYMEHT JUarpamm,
dbopmyI1, HyMepaluu CTPaHHII,
KOJIOHTUTYJIOB, CCHIJIOK U IPYTUX

31eMeHTOB. [IpoBepka rpaBonucanus.

PaccranoBka nepeHoCOB.

['osocoBoil BBOI TEKCTA.

Onrtuueckoe paclio3HaBaHUE TEKCTA.
KomnrerotepHslii nepeBo.
Ucnonb3oBanue cepBucoB MHTEepHETE
111 00pabOTKH TEKCTa

MUChMa C UCTIOJIB30BaHHEM 0a30BbIX
CPEJICTB TEKCTOBBIX PEIAKTOPOB.
dopMaTUPOBATh TEKCTOBBIC IOKYMEHTHI
(ycTaHaBIMBAThH MMapaMeTPhl CTPAHUIIBI
TOKyMeHTa; (OpMaTHPOBATH CHMBOJIBI
1 a03a1lbl; BCTaBJIATh KOJTOHTUTYJIBI U
HOMEpA CTpaHuLl).

BcetaBnsats B TOKyMEHT POpPMYIIBI,
TaOJIHIIBI, U300 paKeHHS], OPOPMIISATH
CITUCKH.

Hcnonb30BaTh CCHUIKU U IIUTUPOBAHUE
WCTOYHUKOB MIPH CO3/ITaHUU HA UX OCHOBE
cOOCTBEHHBIX MH(GOPMAIIMOHHBIX
00BEKTOB.

Hcnonp30BaTh WHTEIUICKTY AJTEHBIE
BO3MOXHOCTH COBPEMEHHBIX CHCTEM
00pabOTKM TEKCTOB.

Ilpaxmuueckue pabomoi:

1. Coz0anue HebOnbUIUX MEKCNOBbIX
O0OKYMEHMO8 NOCPedCmEoM
KEATUPDUYUPOBAHHO20 KILABUAMYPHO2O
AUCbLMA C UCNONIL308AHUEM DA306bIX
cpeocme meKkcmosvix pedaKkmopos.

2. Dopmamuposanue mexcmosvlx
O0OKYMeHmMOo8 (YCMAaHo8Ka napamempos
cmpanuybl OOKyMeHma,
Gdopmamuposanue cumeonos u adbzayes;
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6CMABKA KOJOHMUMYIO08 U HOMEPOB
cmpanuy).

3. Becmaska 6 ookymenm gpopmyi,
maobauy, uzoopasicenuil, ogpopmierue
CNUCKOS.

4. Co3z0aHnue HebOIbUUX MEKCMOBbIX
OOKYMEHmMO8 C YUmamamil U CColIKamu
Ha yumupyembvie UCMOYHUKU

3.2

Komnrerorepnas
rpaduka

3HAKOMCTBO C rpadu4eCcKUMHU
penakropamu. PacTpoBble pUCYHKH.
Hcnonb3oBanue rpaduueckux
npuMUTHBOB. Oniepanuu
peaaKkTUpoBaHus TrpaduuecKux
00BEKTOB, B TOM YHUCJIE ITU(POBHIX
dboTorpaduii: ”BMEHEHHE pa3Mepa,
o0pe3ka, MOBOPOT, OTpakeHue, pabota
¢ obOnacTsamu (BbIIENIEHNUE,
KONMPOBAHUE, 3aJIMBKA IIBETOM),
KOPPEKIUS 1[BETA, IPKOCTHU

1 KOHTpacTHOCTH. BekTropHas rpaduka.

Co3naHue BEKTOPHBIX PUCYHKOB
BCTPOEHHBIMU CPEJICTBAMU TEKCTOBOTO
IpoIeccopa Wik APYTuX MporpaMmm
(mpunoxenuit). Jlobasienue
BEKTOPHBIX PUCYHKOB B JOKYMEHTBI

PackpbIBaTh CMBICII N3y4aeMBbIX IOHATUH.

AHanu3upoBaTh MOJIH30BATEIBCKUM
uHTEpQEc TPUMEHIEMOTO
IPOrpaMMHOIO CPEJCTBA B padboTe

C KOMITBIOTEPHOU IrpaduKoil.
Onpenensate yClIoBHs U BO3MOKHOCTH
IPUMEHEHUSI TPOTPAMMHOTO CPEJICTBA
JUTSI pEIICHUS] TUTIOBBIX 33J1a4 B paboTe
C KOMIIBIOTEPHOU IpadUKOi.

BoiaBnsth ob1iee v pa3nuyus B pa3HbIX
IPOTrPAMMHBIX TTPOTYKTaX,
peIHa3HAYeHHBIX U1l PEIIEHUS OJTHOTO
KJ1acca 3aJa4 B paboTe ¢ KOMIIbIOTEPHOMN
rpaduKo.

Co3naBaTh 1 peJaKTUPOBATH
N300paXeHUs ¢ ITOMOIIBIO
UHCTPYMEHTOB PacTpOBOIO
rpaUyecKoro peaakTopa.

CozpnaBath U peIaKTUPOBATH
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U300paKEHUS C ITOMOIIIBIO
WHCTPYMEHTOB BEKTOPHOT'O
rpaHUIecKOro perakTopa.
J100aBIIATh BEKTOPHBIC PUCYHKH

B JJOKyMCHTBHI.

Ilpakmuueckue pabomot:

1. Coz0anue u/unu pedaxmupoganue

U300pasicenusl, 8 MOM yucie yughposvix

gdomoepaghuii, ¢ nomowvio
UHCMPYMEHMO8 PACMPOBO20
epaghuuecko2o peoakmopa.

2. Coz0anue u pedaxmuposanue
U300padiceHUss ¢ NOMOWbIO
UHCMPYMEHMO8 8EKMOPHO20
epaguueckoco pedakmopa

3.3

MynbTUMETUIHBIE
MpE3CHTAIUN

[ToaroroBka MyJIbTUMETUNHBIX
npeseHTaruii. Cimaiin. JloGaBieHue
Ha CJIal] TeKCTa U U300paKeHUH.
PaboTa ¢ HECKOJILKUMH CIIaliJaMH.
JlobaBiieHHE HA ClIai
ayJIMOBU3YAJIbHBIX JaHHBIX.
Anumarus. ['unepccbuiku

PackpbIBaTh CMBICII U3y4aeMBbIX IOHIATUH.

AHanu3UpOBaTh MOIH30BATEITHCKHMA
uHTEpQENC TPUMEHIEMOTO
IPOrpPaMMHOTO CPEJICTBA B paboTe

C MYJIBTPIMGIIPIP'IHLIMH IMPC3CHTAIUAMU.

Onpenenars yciuoBHs U BO3MOKHOCTH
IIPUMEHEHUS TPOTPAMMHOTO CPEICTBA

JJI pCIICHHWA THIIOBBIX 3a1d4 B pa60Te
C My.]'[BTHMGI[HfIHBIMH MMPE3CHTAUsIMU.
BrisBasTE 06mee " pa3JInInA B pa3HbIX

MIPOTPAMMHBIX MPOAYKTAX,

MNPCAHA3HAYCHHBIX JJIA pCIICHUA OAHOT'O
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KJIacca 3a/1a4 B padbote

C My.TII:THMCI[HﬁHBIMH MMpE3CHTAlUAMM.

Co3naBaTh NMpe3eHTAMN, UCTIOB3YSI
TFOTOBBIE I11a0JIOHBI.

Ilpakmuueckue pabomoi:

1. Coz0anue npezenmayuu

C 2UNEPCCHLLIKAMU HA OCHOBE 20MOBbIX
waob10H08

Uroro no pazgeny 13
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO 34
YACOB IO ITPOI'PAMME
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8 KIIACC

No
/11

Haumenosanue
pa3ziesoB U TeEM
y4e0HOTO IpeaAMeTa

KomnuectBoO
4acoB

[IporpamMmMHOE conepxanue

OcCHOBHBIE BUIbI I€ITEILHOCTH
00yJaronuxcs

Paznen 1. TeopeTnueckue 0CHOBbI HHPOPMATHKHI

1.1

CucTeMsbl CYHUCIIEHUA

6

Hemno3unnoHHble ¥ NO3UIIUOHHBIE
CUCTEMBI cuuciaeHus. AndaBur.
OcHoBanue. PazsepHyTas hopma
3anucu uyncia. IlepeBos B AECATUUHYIO
CUCTEMY YKCEJI, 3alIMCAHHBIX B IPYTUX
cUCTEMax cuyucieHus. Pumckas
cucTeMa cuuciieHud. J[BonuHas
cucreMa curcieHus. [lepeBo meabix
yucen B nipegenax ot 0 no 1024

B IBOUYHYIO CUCTEMY CUHCIICHUSI.
BocbmepuuHas cuctema CUMCIEHUS.
ITepeBon unces u3 BOCbMEPUIHON
CUCTEMBI B IBOUYHYIO U IECITUUHYIO
CUCTEMBI U 0OpPATHO.
[IlecTHaguaTepuyHas cucTeMa
cuucnenus. [lepeBon uncen

13 MIECTHAAUATEPUYHON CUCTEMBI

B JIBOUYHYIO, BOCBMEPUYHYIO

U IECSITUYHYIO CUCTEMBI U 00paTHO.
Apudmernueckue onepanun

B IBOMYHOMN CUCTEME CUUCIICHUS

PackpbIBaTh CMBICI H3y4aeMbIX MOHSITHIA.
BrIsIBIsATE paznuuue B HO3UIMOHHBIX

Y HETIO3UIIMOHHBIX CUCTEMAaX CUUCIICHHUS.
BrisBisTh ob1miee u pa3nudus B pa3HbIX
MO3ULIMOHHBIX CUCTEMAaX CUHUCIICHHUS.
3anuckiBath HeOObIKE (0T 0 10 1024)
LEJIbIC YUCIIa B PA3JIMYHBIX TO3ULIMOHHBIX
CHUCTEeMaXxX CUMCIICHUs (JIBOMYHOM,
BOCHbMEPUYHOM, IIECTHAIATEPUIHOMN ).
CpaBHUBATH 1IETIbIE YU CIIA, 3AMTMCAHHBIE

B JIBOMYHOM, BOCBMEPUYHOMN

Y LIECTHAILIATEPUYHON CUCTEMAX
CUUCJICHUA.

Brinonuats oneparuu cioxxeHus

Y YMHOKEHUS HaJl HEOOIBIITUMU
JIBOUYHBIMU YUCIIAMU
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1.2 | DneMeHThI 6 Jlornueckue BbICKa3bIBaHUS. PackpsIBaTh CMBICIT U3y4YaeMbIX IOHATUH.
MAaTeMaTUYECKOU Jlornueckue 3HaueHUs BEICKA3bIBaHUM. | AHAJIU3UPOBATh JOTUUECKYIO CTPYKTYPY
JIOTUKH DieMEHTapHbIE U COCTABHBIE BBICKa3bIBaHU .

BbICKa3bIBaHUsA. Jlornueckue onepanuu: | Mcnonb30BaTh JOTHYECKUEC OTIEPAITHN.
«» (KOHBIOHKIIHS, JIOTHYECKOE Crpoutb TabIUIBI HKCTUHHOCTH
YMHOXEHUE), «UTN» (AU3BIOHKIINS, JUISL IOTUYECKUX BBIPAXKECHUM.
JIOTUYECKOE CIIOKEHUE), Bprauciasate HICTHHHOCTHOE 3HAYECHUE
«HEe» (JJOTUYECKOE OTPULIAHUE). JIOTUYECKOTO BBIPAKEHUS.
[IpropHUTET JTIOTMYECKUX OIEPALIAM. 3HAKOMUTBCA C JOTMYECKUMH OCHOBaMU
Ornpenenenne UICTUHHOCTH COCTABHOTO | KOMIIBIOTEPA
BBICKA3bIBAHUS, €CJIM U3BECTHBI
3HAYEHUS] UCTUHHOCTH BXOJISIIUX
B HETr'0 3JIEMEHTAPHBIX BbICKA3bIBAHU .
Jlornueckue Belpakenus. [Ipasuiia
3aIIMCH JIOTUYECKUX BBIPAXKEHUU.
[TocTpoeHue TabauI] UICTUHHOCTH
JIOTUYECKUX BBIPAKECHUU
Jlornyeckue 3neMeHThbl. 3HAKOMCTBO
C JIOTUYECKMMHU OCHOBAMH KOMIIbIOTEPA

Htoro no pazgeny 12

Paznen 2. AaropurmMsbl M IPOrpaMMHPOBAHUE

2.1 | UcnomauTenu 10 [Tonsitue anroput™ma. Ucnonuurenu PackppiBaTh CMBICH M3y4aeMBbIX TIOHATHM.
U AJITCOPUTMBI. aNTOPUTMOB. AJITOPUTM Kak IJIaH AHaIA3UPOBATH MpEJIaracMple
AJIropuTMUYECKHE YIIPABJICHUSI UCIIOJIHUTEIEM. IIOCJIEIOBATENBHOCTH KOMAaH /T
KOHCTPYKIUU CaoiictBa anroputma. CriocoObl 3aMCH | HAa IPEAMET HAJIMYUSA Y HUX TaKUX

anroputMa (CJIOBECHBIH, B BUJIE CBOMCTB AJITOPUTMA, KaK JTUCKPETHOCTb,
0JIOK-CXEMBI, POrpamMma). JNETEPMUHUPOBAHHOCTD, IIOHSATHOCT,
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AJITOPUTMUYECKNE KOHCTPYKIIUU.
KoHncTpykius «ciienoBaHue.
JIuneiinsbiii anroputM. OrpaHUYEHHOCTD
JMHEWHBIX aITOPUTMOB:
HEBO3MOKHOCTb IIPEyCMOTPETH
3aBUCUMOCTb MOCIEA0BATEIbHOCTH
BBITIOJIHAEMBIX OEHUCTBUM OT UCXOIHBIX
naHHbIX. KOHCTPYKIIUS «BETBICHUE:
MOJIHAS U HeTIOTHas ()OPMBI.
BebltoIHEHNE U HEBBITTOJTHEHUE
yCIOBHS (MCTUHHOCTD U JIOKHOCTb
BbICKa3bIBaHus). [IpocTbie u cocTaBHbIE
ycioBHsl. KOHCTpYKIMS «IIOBTOPEHUS»:
LUKJIbI C 33JJaHHBIM YUCIIOM
IIOBTOPEHHUH, C YCIIOBUEM BBIITOJIHEHHS,
C mepeMeHHoM nukia. Pa3paboTka

11t GOPMATTLHOTO UCTIOTHUTEIS
ITOPUTMA, IPUBOSIIETO

K TpeOyeMoMy pe3yIbTaTy

IIPU KOHKPETHBIX UCXOAHBIX JAHHBIX.
Pa3paboTka HECIOKHBIX aJITOPUTMOB

C MCTOJIb30BaHUEM IIUKIIOB

Y BETBJICHUH ISl yIIpaBiIeHUS
(dbopMaIbHBIMU UCIIOJTHUTEISIMH,
takuMu kak Pobot, Uepemnaiiika,
YepTrekHUK. BBITTONTHEHNE AITOPUTMOB
BPYUYHYIO U HAa KOMIIBIOTEPE.

PE3yIBTaTUBHOCTH, MACCOBOCTb.
Onpenensrs 1o 0J0K-cXeme,

JUIsl pELIEHUs KaKoW 3a1a4n
npeHa3Ha4YeH JIAHHBIN aJITOPUTM.
AHanu3upoBaTh U3MEHEHUE 3HAYEHUI
BEJIMYMH IIPH TOLIATOBOM BBITIOJHEHUN
JITOpUTMa.

Omnpenensitb 10 BBIOPAHHOMY METOY
pelIeHus 3a1auu, Kakue
ANTOPUTMHYECKUE KOHCTPYKIUU MOTYT
BOWTH B aJITOPUTM.

CpaBHMBAaTh pa3Iu4HbIC AITOPUTMBI
peLIeHUs OJTHOM 3aa4H.

Co3znaBathb, BBINOJIHATH BPYUHYIO

Y Ha KOMIIBIOTEPE HECIIOKHBIE
AITOPUTMBI C UCIIOJIb30BAaHUEM
LUKJIOB U BETBJICHUH JUJIS1 yIIPaBJICHUS
UCIIOJIHUTENSIMU, TAKUMH Kak Po0or,
UYepenamka, YepTeKHUK.

M crionHATE TOTOBBIE AITOPUTMBI

IIPY KOHKPETHBIX UCXOHBIX

JTAHHBIX.

CtpouTs 151 HCTIOTHUTENS
apu(pMETUUECKUX ICUCTBUMN LIETTOUKHU
KOMaH/1, JAl0IINUX TpeOyeMbIii
pe3yabTaT MPU KOHKPETHBIX UCXOTHBIX
JAHHBIX.
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CHHTaKCUYECKHUE U JTIOTUYECKUE
ommmOku. OTKa3kl

Ilpakmuueckue pabomul:

1. Coz0anue u gvinonneHue

HA KOMNblOmepe HeCI0HCHbIX
A20pUMMO8 C UCNONb308AHUEM YUKIO8
U 6emeiieHUll OJisl YnpasieHus
ucnoanumenamu, makumu kaxk Pooom,
Yepenawxa, Yepmeorcnux.

2. Ilpeobpa3zosanue ancopumma uz 0OHOU
Gopmbl 3anucu 6 opyeyio.

3. Paspabomka ons ¢hopmanvrozo
UCNONIHUMENS ANCOPUMMA, NPUBOOAUE20
K mpebyemomy pe3yibmamy

npU KOHKPEMHbIX UCXOOHBIX OAHHbIX.

4. «Pyunoey» ucnonnenue comoguix
an2opUmMMOo8 NPU KOHKPEMHbIX UCXOOHBIX
OaHHbBIX

2.2

SBBIK
MPOTrPaAMMUPOBAHUS

S3p1k nporpammupoBanus (Python,
C++, Ilackanb, Java, C#, lIIkonbHBIM
Anroputmuyeckuid A3pik). Cucrema
IPOrpaMMHUPOBAHMUS: PEIAKTOP TEKCTA
IIporpamm, TPAHCIATOP, OTIATUHK.
[lepemeHHas: TUI, UMs, 3HAUCHHUE.
Llenbie, BENIECTBEHHBIE U CUMBOJIBHBIE

nepemeHHbie. OnepaTrop NpucBauBaHUA.

ApubdmMeTnueckre BhIpaKeHUs
Y MOPSZIOK UX BhIYUCIeHus. Onepanuu
C IENBIMH YUCIIAMU: [EJIOYHCICHHOE

PackpbIBaTh CMBICT H3y4Ya€MbIX HOHSATHIA.
Onpenensite Mo nporpaMmme,

JUTA PELLICHUS KaKOW 3aJja4id OHA
IpeaHAa3HAYCHA.

Crtpoutb apudmeTruecKkue, CTpOKOBEIE,
JIOTUYECKHUE BBIPAXKEHUS U BBIUUCIIATH UX
3HAYCHHS.

[IporpamMmMmupoBaTh JIMHEWHBIE
aJITOPUTMBI, IPEANONATatOIINe
BbIUHCIICHUE apU(PMETHIECKHUX,
CTPOKOBBIX U JIOTHYECKHUX BBIPAKCHUM.
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JICTIEHUE, OCTATOK OT JICJICHUS.
BerBnenus. CocTaBHbIE YCIOBHS
(3amuCh JOTUYECKUX BBIPAKEHUN
Ha U3y4aeMOM SI3bIKE
nporpammupoBanus). Haxoxnenue

MHUHHMYMa 4 MaKCUMyMa U3 JIBYX, TPEX

Y yeTbIpex yucel. Pemenune
KBaJIPATHOTO YPaBHECHMSI, IMEIOIIETO
BEIIECTBEHHbIE KOpHHU. [{nanorosas
OTJIaJIKa TPOTPaMM: TOIIArOBOE
BBITIOJIHCHHE, TTIPOCMOTP 3HAYCHUH
BEJTUYMH, OTJIaJI0YHBINA BBIBOJI, BHIOOD
TOYKHM OCTaHOBa. [{uki ¢ ycnoBuem.
Anroput™m EBKIMIa 17151 HAXOXKACHUS
HauOOJIBIIIETO OOIIETO ACIUTETIS IBYX
HaTypaJjbHbIX yucen. Pazouenue
3aMKiCH HATYPAJIBHOTO YUCiIa

B ITIO3ULIHOHHOUN CUCTEME

C OCHOBaHUEM, MEHBIIIUM WJIH PABHBIM
10, Ha otnenpHBIC UQPHI. [Tk

C IEPEeMEHHOM. AJITOPUTMBI TPOBEPKHU
JAETMMOCTH OJTHOTO IIeJIOTO YMCIIa

Ha JIPyroe, IPOBEPKH HATYPaTbLHOTO
quciia Ha mpoctoTy.O0paboTka
CUMBOJIBHBIX JaHHBIX. CUMBOJIbHBIC
(CTpOKOBBIE) IEPEMEHHBIE.
[TocumBoBHAST 00paOOTKA CTPOK.

Pa3pabarbeiBaTh mporpamMmei,
coJiepKaliue ornepaTop (onepaTopsbl)
BETBJICHUS, B TOM YHCIIE

C UCITOJIb30BAaHUEM JIOTHYECKHX
omnepanuu.

Pa3pabatbeiBaTh IporpamMmel,
coJiepkaliue ornepaTop (onepaTopsbl)
ITUKJIA.

BrINonHATH AMATOTOBYIO OTIAKY
TIPOTPaMM.

Ilpakmuueckue padbomul:

1. Ilpoepammuposarue 1uHeuHbIX
aAneopummo8, npeonoia2aruux
8blYUCTIeHUE apUPMemUUecKUx

U 102UYECKUX BbIPANCEHUL HA U3YUaAEeMOM
A3bIKE NPOCPAMMUPOBAHUS (0OHOM

uz nepeuns: Python, C++, [lackany,
Java, C#, [lIkonvHwli Aneopummuyecku
A3bik).

2. Paspabomka npocpamm, cooepaicauux
onepamop (onepamopbul) 6emeneHusl,

HA U3YYAEMOM SA3bIKE NPOSPAMMUPOBAHUSL
U3 NPUBLOEHHO20 BblUie NePeyHsl.

3. Paspabomka npoepamm, cooeparcaujux
onepamop (onepamopuvl) Yukia,

Ha U3y4aemoM s3blKe NPOSPAMMUPOBAHUSL
U3 NPUBEOEHHO20 BblULe NEPeyHtsl
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[ToacyeT 4acTOTHI MOSIBJICHUS CHMBOJIA
B cTpoke. Betpoennbie hyHKIUN
JI71s1 00pabOTKH CTPOK

2.3 | AHa)IM3 aJITOPUTMOB 2 OmnpeneneHne BO3MOXHBIX pe3yJIbTaTOB | PacKpbIBaTh CMBICI NU3YYaE€MbIX MOHSATU.
paboThI AITOpUTMA TIPU TAHHOM AHaJIU3UPOBATh TOTOBBIE aJITOPUTMBbI
MHOYKECTBE BXOJIHBIX JaHHBIX, U TIPOTpaMMBbl
OTpeIeSICHNE BO3MOKHBIX BXOHBIX
JTAHHBIX, TPUBOJISIINX K JAHHOMY
pe3ynbTaTy

Hroro no pazgeny 21

PesepBHOE Bpemst 1

OBUIEE KOJIMYECTBO 34

YACOB I1O ITPOTPAMME

37



9 KIIACC

No
/11

Haumenosanue
pa3ziesoB U TeEM
y4eOHOTO IpeaAMeTa

KomnnuectBo
4acoB

IIporpamMmmMmHoOe conepxanue

OcCHOBHBIE BU/IbI I€ITEILHOCTH
o0ydJaronuxcs

Paznen 1. llndpoBasi rpaMoOTHOCTDH

1.1

I'mobannHas ceTh
HNuTepner u ctparerun
0e301acHoro
MOBEJACHUS B HEH

3

I'moGanbnas cetb UnTEpHET. [P-anpeca
y370B. CeTeBoe XpaHEeHUe JaHHbBIX.
MeToabl UHIMBUTyaJTbHOTO

U KOJUIEKTUBHOTO pa3MEIIeHHs] HOBOU
uHpopmanuu B Murtepuere. bonbine
JaHHbIE (MHTEPHET-/IaHHbIE,

B YaCTHOCTH JIAaHHbIE COLIUATBHBIX
cereil). [lorsitue 00 HHPOPMALIMOHHON
06e30macHOCTH. YTPO3bl
nHGOPMAITMOHHON O€30MTaCHOCTH

pu paboTe B ri100aJIbHON CETH

Y METOJbI IPOTUBOACHCTBUS HM.
[IpaBuna GezonacHou
ayTeHTU(UKaIWU. 3a1nTa TMIHOU
uHpopmaiuu B utepHere.
be3onacHele cTpaTeruu noBeICHUS

B UnTepHere. [Ipenynpexaenue
BOBJICUECHHSI B IECTPYKTUBHBIE

U KpUMHHAJIbHBIE (DOPMBI CETEBOM
aKTUBHOCTH (KHOepOyILTHUHT, (PUITUHT

U ipyrue GopMbI)

PackpbIBaTh CMBICIT H3y4aeMbIX HOHSATHIA.
AHanmuM3upoBaTh JOMEHHBIC UMCHA
KOMITBIOTEPOB U ajjpeca TOKyMEHTOB

B MHTEpHETE.

OrnpenensaTb MUHUMAJILHOE BpeMs,
HE00X0IMMOe 171 TIepeIaun H3BECTHOTO
o0beMa JTaHHBIX 10 KaHATy CBSI3H

C U3BECTHBIMU XapaKTEPUCTHUKAMM.
Pacmo3naBaTh MOTEHITHATBHBIC YTPO3bI

Y BPC/IHBIC BO3JICHCTBHSI, CBI3aHHBIC

¢ uHMOPMAITMOHHBIMH

¥ KOMMYHUKAITAOHHBIMU TEXHOJIOTHSMH,
OIICHUBATh IPeJIaraeMble IMyTH UX
yCTpaHEHUS.

Ilpakmuueckue pabomoi:

1. Coz0anue komniekcHblx
UHDOPMAYUOHHBIX 0OBEKMNOE 8 8UIE 8O-
CMpaHuy, KI0YAOWUX epaguuecKue
00bEKmMbl, ¢ UCNONb308AHUEM
KOHCMPYKMOpOo8 (uabioHos).

2. Bnakxomcmeo ¢ mexanuzmamu
obecneyeHusi NPUBAMHOCIU
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u bezonacHol pabomwi ¢ pecypcamu
cemu Unmepnem, memooamu
aymenmugpuxayuu, 8 mom uucje
NPUMEHSEMBIMU 8 CEPBUCAX 20CYCTLYe

1.2

Pabora
B HH(POPMAITUOHHOM
POCTPAHCTBE

Bune! nesrensHoct B UHTEpHETE.
UHTEPHET-CEPBUCHI:
KOMMYHHUKAIIIOHHBIE CEPBUCHI
(mouToBas ciry>x0a, Bue0-KOH(EpeHII-
CBSI3b U JIPYTHE), CIIPABOYHBIE CITY>KOBI
(KapThl, paclucaHus U JIPYyTUe),
MIOMCKOBBIE CITY>KOBI, CITYKObI
OOHOBJIEHUS TPOTPAMMHOTO
obecrieyeHus U Ipyrue CIyKObl.
CepBuCHI TOCYJapCTBEHHBIX YCIIYT.
OO6navynple XpaHUIUIIA JAHHBIX.
CpencTBa cCOBMECTHOM pa3pabOTKu
JIOKyMEHTOB (OHJIAH-0(UCHI).
[IporpammHoe obecrieueHre Kak Beo-
CEPBUC: OHJIAWHOBBIE TEKCTOBBIE

U rpauuecKue peaaKkTopbl, CPeIbl
pa3paboTKU NporpaMm

PackppiBaTh CMBICT N3y4aeMbIX
IIOHATUN.

[IprBOINUTH IPUMEPHI CUTYaLIAN,

B KOTOPBIX TpeOyeTCs UCIOIb30BaTh
KOMMYHHMKAIIMOHHBIE CEPBUCHI,

CIIPAaBOYHBIC U TIOMCKOBBIC CITY>KOBI H JIp.

OnpenensaTe KOJIMYECTBO CTPAHMII,
HalJICHHBIX TOMCKOBBIM CEPBEPOM
I10 3apOCaM C UCIIOIb30BaHUEM
JIOTUYECKHUX OTEpaIUU.
[IpuBOIUTH IPUMEPHI YCIIYT,
JNOCTYIHBIX Ha CEpBUCAX
rOCyJ1IapCTBEHHBIX YCIYT.
[IprBOINTH TPUMEPHI OHIANHOBBIX
TEKCTOBBIX U Ipa)UUECKUX PEJaAKTOPOB,
cpen pa3pabOTKH MPOrpaMM.
Ilpakmuueckue padomui:

1. Ilouck unghopmayuu 6 cemu
Hnmepnem no 3anpocam

C UCNOJIb306AHUEM JIOCUHECKUX onepauuﬁ.

2. Ucnonvzosanue ounaun-oguca
07151 pa3pabomxu OOKYMeHmo8

Hroro no pazgeny

39




Pa3zpnes 2. TeopeTudeckue 0CHOBBI HH(POPMATUKH

2.1

MoaennpoBaHue
KaK METOJ TO3HAHUI

8

Mopenb. 3anauu, pemaeMble

C TOMOIIBIO MOJIETUPOBAHMUSI.
Knaccudukanuu mozaenei.
MarepuanbHbie (HaTypHBIE)

Y UH(POPMAITMOHHBIE MOJEIIH.
HermnpepbiBHBIE U AUCKPETHBIE MOCIIH.
Nmurannonusie moaenu. Mrposbie
mozenu. OleHKa aJIekBaTHOCTH MOJICIIH
MOJIETTUPYEMOMY OOBEKTY U EISIM
MozenupoBaHusi. TaOaM4YHbIE MOJIETH.
Tabnuua kak mpeacTaBlieHue
oTtHotenus. ba3bl nanubIx. OTOOP

B TA0JIUIIE CTPOK, YJIOBICTBOPSIOIINX
3amanHOMYy ycnoBuio. ['pad. Bepmmna,
pebpo, myTb. OpueHTUPOBAHHbBIE

U HEOpUEHTHUpOBaHHbIC rpadwl. [InrHa
(Bec) pedpa. Becoras matpuiia rpada.
JlnHa myTH MeX Ay BepiinHaMu rpada.
[Touck onTuMaIbLHOTO MyTH B rpade.
HavanbHas BepuinHa (MCTOYHUK)

¥ KOHEYHas BepIIrHa (CTOK)

B OPUEHTUPOBAHHOM Tpade.
Brruunciienue konmuecTsa myTen

B HaINpaBJIEHHOM allUKINYECKOM rpade.
Hepeso. Kopenb, BepinHa (y3en),
JmcT, pedpo (ayra) nepesa. Beicota

PaCKpBIBaTB CMBICJI U3YYAaCMbIX TIOHSITHUH.

Omnpenenats Bua HHPOPMAITMOHHOM
MOJICJTA B 3aBUCUMOCTH OT CTOSIIICH
3a/1a4M.

AHanm3upoBaTh HHHOPMAITMOHHBIE
Mozenu (Tabauubl, rpapukH,
JMarpaMMBbl, CXEMBI U JIp.).
OcymiecTBISATh CHCTEMHBIN aHATTN3
00BEKTA, BBIICIISATH CPE/IN €TO CBOICTB
T€ CBOMCTBA, KOTOPHIE CYIIECTBEHHBI

C TOYKH 3PCHHSI TeJIeH MOJICIIMPOBAHHSI.
OrneHnBaTh aJIEKBATHOCTH MOJIEITH
MOJIETTUPYEMOMY OOBEKTY U EISIM
MOJICTTUPOBAHUSI.

CTpouTh 1 HHTEPIIPETUPOBATH
pasnuvHbIe HHOOPMAITMOHHBIC MOICITN
(Tabnuiibl, TuarpaMMmel, rpadbl, AEPEBO,
CXEMBbI, OJIOK-CXEMBI aJITOPUTMOB).
Hccaenosath ¢ HOMOIIBIO
UH()OPMAITMOHHBIX MOJIeIel 00BEKTHI

B COOTBETCTBUH C IOCTABJICHHOM 3aaucH.

N3yuaTh 3Tansl KOMIIBIOTEPHOTO
MO/JICITHPOBAHHUSL.

PaboTtaTh ¢ rOTOBBIMH KOMIIbIOTCPHBIMH
MOJICIISIMH M3 PA3JIUYHBIX MTPEIMETHBIX
o0Oacreii.
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nepesa. [lognepeso. [Ipumepsl
UCII0JIb30BaHus JiepeBbeB. [lepedop
BAPUAHTOB C MOMOILBIO JEPEBA.
[TonsiTe MaTeEMaTUYECKON MOJIEIH.
3agaun, penaeMble ¢ TOMOIIBIO
MaTeMaTU4EeCKOro (KOMITbIOTEPHOTO)
MozaenupoBaHus. Otauuue
MaTEMaTUYECKON MOJEIN OT HATYPHOU
MOJEJH U OT CIIOBECHOTO
(JIuTepaTypHOTr0) OMKCAHUS OOBEKTA.
DTanbl KOMIIBIOTEPHOIO
MOJEIMPOBAHUS: IOCTAHOBKA 3aa4H,
MOCTPOCHUE MaTEMaTUYECKOW MOJIEIIH,
porpaMMHasi peaiu3aius,
TECTUPOBAHUE, TPOBEICHUE
KOMITBIOTEPHOI0 SKCIIEPUMEHTA, aHAJIN3
€ro pe3yJbTaToB, YTOUYHEHNUE MOJIEITU

Ilpakmuueckue pabomol:

1. Coz0anue oonomabauunou b6aszol
oannvix. Ilouck oannwix 6 20moeoii base.
2. Paboma ¢ comoewvimu
KOMNbIOMEPHLIMU MOOENAMU

U3 PA3IUYHBIX NPEOMEMHbIX 001acmell.

3. IIpoepammuas peanuzayus
npoOCmMeuuux Mamemamuyeckux mooeseu

Hroro no pazneny

8

Paznen 3. AsiropurmMsbl M IPOrpaMMHpPOBaHUeE

3.1 | Pa3pabotka
aNrOPUTMOB
U TIPOrpaMMm

6

Pa3Ouenue 3amaun Ha Moa3agaun.
CocraBneHue alropuTMOB U IPOrpamMm
C UCTIOJIb30BAaHUEM BETBJIIEHUH, [INKIIOB
Y BCTIOMOTaTEJbHBIX aJITOPUTMOB

JUISl yOPABJIEHUS UCTIOJHUTENIEM
PoGOT niu 1pyrumMu UCTIOTHUTEIISIMH,
TakuMH Kak Yepemnamika, YepTexHUK
U ApyruMu. TaOauyHbIe BETUYUHBI

PackpbIBaTh CMBICII N3y4aeMBbIX IOHATUH.
Pa3pabateiBaTh mporpamMmsl

JUTs1 00pabOTKH OJTHOMEPHOTO MaCCHBa
LEJIBIX YUCET.

Ocy1iecTBIATh pa30MEeHHUE UCXOHOU
3a/1a4M Ha MOJI3aJa4H.

PaspabatbeiBaTh NporpamMmmel,
cojieprKaiiiie noarnporpamMmmy(bl).
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(MaccuBbl). OTHOMEPHBIC MACCHBHI.
CocTtaBiieHre U OTJIaIKa MPOTPaMM,
peaNM3yIONTUX THIIOBBIC aJITOPUTMBI
00pabOTKH OJJHOMEPHBIX YHCITOBBIX
MAacCCHBOB, Ha OJTHOM U3 SI3BIKOB
nporpammupoBanus (Python, C++,
ITackais, Java, C#, IlIkoabHBII
Anroputmudeckuii A3bIK):
3arMoJHEHUE YUCIOBOTO MAaCCHBa
CITy4aitHBIMH YHCIIAMHU, B COOTBETCTBHH
¢ popMyJIOi UK ITyTEM BBOJIA YHCE,
HAXOXJICHUE CYMMBI SJIEMEHTOB
MacCHBa, TUHEHHBIN TTOUCK 3aIaHHOTO
3HAYCHUS B MACCHBE, MOJICUCT
AJIEMEHTOB MaCcCHBa,
yIOBJIETBOPSIONINX 3aJaHHOMY
YCIIOBUIO, HAXOXKJICHUE
MUHHAMAJILHOTO (MaKCHMAaJIBHOTO)
aneMeHTa MaccuBa. COpTHPOBKa
maccuBa. OO6paboTKa MOTOKA JaHHBIX:
BBIYHCIICHUE KOJTUYECTBA, CYMMBI,
CpenHero apuMeTHIecKoro,
MUHHAMAJILHOTO ¥ MaKCHMAJIBHOTO
3HAYCHUS DJIEMEHTOB
MIOCTIEI0BATEIHHOCTH,
yIOBIIETBOPSIONINX 3aJAHHOMY
YCIIOBHIO

Ilpakmuueckue padomoi:

1. Cocmagnenue npocpamm

C UCNONIL30BAHUEM BCNOMO2SAMENbHBIX
aneopummos 0Jis ynpasieHus
ucnonHumenamu, makumu kaxk Pooom,
Yepenawxa, Yepmedsrcrux.

2. Cocmasnenue u omiaoka npocpamm,
Peanu3yrouux munogvle aieopummuol
00pabomru 0OHOMEPHBIX YUCTIOBbLX
MAccuso8, Ha 0OHOM U3 A3bIKOS
npoepammuposanust (Python, C++,
Ilackans, Java, C#, [lIkonrvnblu
Aneopummuuecxkuii A3vik)
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3.2 | YopaBneHue 2 VYmpasnenue. Curnan. OOpaTHasi cBsizb. | PackpbIlBaTh CMBICI H3y4aeMbIX TOHSITHIA.
[TomydeHnne CUTHAIOB OT HU(PPOBBIX AHaJIM3UPOBATH OTHOIIEHUS B JKUBOM
JATYUKOB (KacaHUsl, paCCTOSIHUSA, CBETa, | MPUPOJE, TEXHUUECKUX U COLIMATIbHBIX
3ByKa U Jipyroro). [Ipumepsr (IIKOJIa, CEMBS U Jp.) CUCTEMAX
UCIIOJIb30BaHUs TPUHIMIIA OOpaTHOM C MO3UIUI YIIPaBJICHUS.
CBSI3U B CUCTEMAX yNPABJICHUS N3yuaTe npuMepsl poOOTU3UPOBAHHBIX
TEXHUYECKUMU YCTPOWCTBAMHU CUCTEM.
C MOMOIIIbIO TATYUKOB, B TOM YHCIIE Ilpakmuueckue padomul:
B poboToTexHuke. [Ipumepsr 1. 3naxomcmeo ¢ yuebnoii cpeootl
POOOTU3UPOBAHHBIX CHCTEM (CUCTEMA | pA3pabomKu NPOSpamm ynpasieHus
yIpaBJEHUS IBUKEHUEM 08udICYWUMUC pobOmamu
B TPAHCIIOPTHOM CHCTEME, CBapOYHAas
JMHUS aBTO3aBO/IA,
ABTOMATU3UPOBAHHOE YIIPABIICHUE
OTOIUIEHUS I0Ma, aBTOHOMHAsI CUCTEMA
yIpaBJIEHUs TPAHCIIOPTHBIM CPEACTBOM
U IPYTUE CUCTEMBI)

Htoro no pazgeny 8

Paznen 4. UnpopmMannoHHbIE TEXHOJIOTHH

4.1 | DnekTpoHHbIE 10 [TonsiTue 00 PMEKTPOHHBIX TAOTUIIAX. PackpsIBaTh CMBICT H3y4aeMbIX

TaOJIULBI THUIbI TaHHBIX B TYEHKaX DIEKTPOHHOM | TOHATHUM.

Tabnuibl. PegaktupoBanue AHaAIM3UPOBATH NOJIb30BATEIbCKUN
U opMaTupoBaHUE TAOJIHLI. UHTEp(ENC TPUMEHIEMOTO
Bcerpoennsie dyHKIMM 17151 TOMCKa IPOrpPaMMHOTO CPeJICTBA B paboTe
MaKCUMyMa, MUHUMYyMa, CyMMBbI C 3JIEKTPOHHBIMH TaOJIULAMHU.
U CpeJTHero apu(MeTUuyecKoro. Ornpenensath yCIOBUS U BO3SMOKHOCTU
CopTupoBKa JaHHBIX B BBIIEJIEHHOM IPUMEHEHUS IPOIPaMMHOIO CPEJCTBA
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nuanasone. [loctpoenue auarpamm
(rucTorpaMma, Kpyronasi uarpaMmma,
ToueyHas quarpamma). Beioop tuna
nuarpammel. [IpeoGpazoBanue hopmyn
npu KonupoBaHuu. OTHOCUTENbHAS,
a0COJIIOTHAS U CMEILIaHHAs aJpecalius.
VY c0BHBIC BRIYMCICHUS B JIEKTPOHHBIX
tabnuiax. CyMMUpOBaHUE U TOJCYET
3HAYCHU, OTBEYAIOIIUX 3aJAHHOMY
ycioButo. O0paboTka 00IbIINX
HabopoB AaHHBIX. YucnenHoe
MOJICTMPOBAHHE B 3JIEKTPOHHBIX
TabIMIax

TUTS peIIeHUS TUTIOBBIX 33/1a4 B paboTe

C JICKTPOHHBIMU TAOIUIIAMHU.
BrisBisTh o0111ee 1 pa3anyus B pa3HbIX
IPOrPaMMHBIX TIPOAYKTaX,
peIHA3HAYCHHBIX JIJISI PEIICHUSI OJTHOTO
KJ1acca (pa3HbIX KJIACCOB) 3a7a4 B paboTe
C DJIEKTPOHHBIMH TaOJIUIIAMHU.
PenaktupoBats u opMaTupoBaTh
AJICKTPOHHBIC TAOJIHIIBL.
AHanu3upoBaTh U BU3YATU3UPOBAThH
JTAaHHBIC B 3JIEKTPOHHBIX TaOJINIIAX.
BBINONHATE B 3JIEKTPOHHBIX TaOJIHIIAX
pacyeThl 10 BBOJIUMBIM ITOJIH30BaTEIIEM
dopMyiaM ¢ HCIOTH30BaHUEM
BCTPOCHHBIX (PYHKITUH.

OCymIeCTBIISATh YUCIECHHOES
MOJIETMPOBAHUE B IPOCTHIX 3a/1aUax

W3 Pa3JIMYHBIX MPEIMETHBIX 00TaCTeH.
Ilpaxmuueckue pabomo:

1. B600 oanmuvix u popmyn, opopmienue
maoauybl.

2. Copmuposxa u purbmpayus OaHHbIX
8 27IeKMPOHHBIX MAOIUYAX.

3. Ilocmpoenue ouazpamm u epaguxos
8 27IeKMPOHHBIX MAOIUYAX.

4. BvinonneHnue pacuemos no 6600UMbIM
noav3oeamenem gopmynam
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C UCTIOTIL30BAHUEM BCIPOECHHBIX
GyHKyuil.

5. Obpabomka borvuiux Habopos
OAHHDIX.

6. Yucnennoe mooenupoganue

8 9NeKMPOHHBIX MAOIUYAX

4.2 | UadopmarmoHHbIe 1 Ponb nHpopMaIimoHHBIX TEXHOJIOTUMA PackpsIBaTh CMBICII U3y4aeMBbIX ITIOHATUH.
TEXHOJIOTUU B pa3BUTHH SKOHOMHUKHU MHpa, cTpanbl, | O0cyXaaTh poiib HHPOPMALIMOHHBIX
B COBPEMEHHOM perroHa. OTKpbIThIe 00pa3oBaTeIbHbIC | TEXHOJOTHH B COBPEMCHHOM MHPE.
oO1uiecTBe pecypcbl. [Ipodeccun, cBsizaHHbIe OO6cyx1aTh 3HaYCHUE OTKPBITHIX
¢ UH(pOpPMAaTUKOI 00pa3oBaTeIbHbIX PECYPCOB
¥ MH()OPMAITMOHHBIMUA TEXHOJIOTHUSIMU: | U BO3MOXKHOCTH UX MCIIOJIb30BaHUSI.
BeO-1M3aliHEp, MPOTPAMMHCT, AHanu3upoBaTh HUPPOBbIE HABBIKY,
pa3paboTUYuK MOOMIIBHBIX MPUIIOKEHHUH, | KOTOPBIMU JOJKEH 00J1a1aTh BBIITYCKHUK
TECTUPOBILHUK, APXUTEKTOP IIKOJIBI.
IPOrpaMMHOro o0ecrneyeHus, N3yuate npodeccuu, CBI3aHHbIE
CHEIUATHUCT 10 aHAIU3Y JTaHHBIX, ¢ uH(OpMATUKON U UHPOPMALIMOHHBIMU
CUCTEMHBIN aIMUHUCTPATOP TEXHOJIOTUSIMHU.
Ilpakmuueckue padomoi:
1. Coz0anue npezenmayuu
o npogeccusx, ceazannvix ¢ UKT
Hroro no paszneiny 11
PesepBHOE Bpems 1
OBUIEE KOJIMYECTBO 34
YACOB IIO ITPOT'PAMME
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INEPEYEHDb (KOAU®UKATOP) PACITPEAEJIEHHBIX 110 KJIACCAM
MMPOBEPAEMBIX TPEGOBAHUM K PE3YJBTATAM OCBOEHUS
OCHOBHOM OFPA30BATEJIbHOM ITPOI'PAMMBI OCHOBHOI'O
OBILIEI'O OBPA3OBAHUSA U JIEMEHTOB COAEPKAHUSA

1HO UHOOPMATHUKE

B ¢denepanpHBIX M perHOHAIBHBIX MPOIEAYpPaxX OIEHKH KadecTBa OO0pa3oBaHUS
UCIIOJIb3yeTCs mepeueHb (KoauduKaTop) pacrpeaesieHHbIX MO KJaccaM IMPOBEPSIEMBIX
TpeOOBaHMIA K pe3yJbTaTaM OCBOCHHUS OCHOBHOW OO0Opa30oBaTEIbHOM MPOTPAMMBI
OCHOBHOT'O 00TIeT0 00pa30BaHus U AIEMEHTOB COJEPKaHMs 10 HH()OPMATHKE.

7 KIIACC

IIpoBepsieMbie TPeOOBaHUS K pe3y/ibTaTaM OCBOCHUS OCHOBHOI 00pa30BaTe/1bHOM
NPOrpaMMbl

Kon [IpoBepsiemMbie MpeIMETHBIC PE3YJIbTaThl OCBOSHUSI OCHOBHOM
IPOBEPSIEMOTO o0pa3oBaTeIbLHON MPOrpaMMbl OCHOBHOT'O O0IIIET0 00pa30BaHUs
pe3ynbTara
1 ITo Teme «IludpoBasi r(paMOTHOCTEY»
1.1 [losicHsaTh Ha TpUMepax CMBICT  TOHATUH  «uH(DOpMaIHsy,
«uHGOPMAIIMOHHBIA  mporecc»,  «o0paboTka  uHGOPMAIINY,

«XpaHeHue nHpopmanum», «repeaada nHHOpMaLum»

1.2 [IpuBOAUTH IPUMEPBI COBPEMEHHBIX YCTPOMUCTB XPAaHECHUS U ITEpEIaun
uH(pOopMaIKi, CPABHUBATH UX KOJMYECTBEHHBIE XapaKTEPUCTUKH

1.3 [TomyyaTs ¥ wucCHoNb30BaTh HMHPOPMAIMIO O XapaKTEPUCTUKAX
MEePCOHATIBLHOI0 KOMITBIOTEPA M €70 OCHOBHBIX 3JIeMEeHTax (Ipoiieccop,
olepaTBHAs MaMSTh, TOJITOBPEMEHHAsl aMsITh, YCTPOMCTBA BBOAA —
BBIBO/IA)

1.4 COOTHOCHUTD XAPAKTCPHUCTUKHU KOMIIBIOTEPA C 3aJa49aM, pCIIaCMbIMHU
C €0 ITIOMOIIBIO

1.5 OpueHTUPOBAThCS B HEPAPXUUCCKON CTPYKType (aiioBOH CHUCTEMBI
(3amuchIBaTH MOTHOE UM (haiina (karamora), myTh K (aiimy (KaTajiory)
MO0 HMEIOIIEMYCsl ONHCaHU0 (PalIoBOM CTPYKTYphl HEKOTOPOTO
UH(GOPMAITMOHHOTO HOCUTEIS)

1.6 PabGoTtath c (aiioBoli cHUCTEMON NEPCOHATBHOTO KOMIIBIOTEPA
C UCTOJIb30BaHUEM rpaduyeckoro uHTEpdeiica: co3aaBarh (KOMUPOBATh,
nepeMenaTh, MepeuMEeHOBBIBATh, YIAIATh W apXUBUPOBATH (Daiiiibl
Y KaTaJIOTH, KCIIOJIh30BaTh aHTHBUPYCHYIO IIPOTpamMMYy)
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1.7

Uckate undopmarmio B MHTEpHETE (B TOM YHCIE TIO KIIOYEBHIM
CJIOBaM, MO HM300pKEHUIO), KPUTUYECKH OTHOCUTBHCSA K HaMACHHOMN
uH(pOpMaIK, OCO3HABATh OMACHOCTH HJIsi JIMYHOCTH WM O0OIIecTBa
pacrpocTpaHeHusT BpPEJOHOCHOM wuHMOpMalnuK, B TOM YHCIIE
A3KCTPEMUCTCKOTO U TEPPOPUCTUUECKOTO XapaKTepa

1.8

[ToHuMaTh CTPYKTYpY aApecoB BEO-pECypcoB

1.9

Hcnonp30BaTh COBPEMEHHBIE CEPBUCH MHTEPHET-KOMMYHHKAIUN

1.10

Cobmonath TpeboBaHus 0€30MacHOW SKCILTyaTallid TEXHUYECKUX
cpenctB MH(DOPMAIMOHHBIX M KOMMYHHKAITMOHHBIX TEXHOJIOTHH,
COOIOAATh CETEBOM ITUKET, 0a30BbIe HOPMbI HHPOPMAITMOHHOMN ITUKH
U mpaBa Opu paboTe ¢ MPUIOKEHUSMH Ha JIIOOBIX YCTpPOMCTBAxX
u B HMHrepHere, BbIOMpaTh Oe€30IMacHbIE CTpPATETUU IOBEJCHUS B
CeTH

1.11

HpHMGHfITB MCTO/bI HpO(l)HJIaKTHKI/I HCTAaTUBHOT'O BJIMAHHUSA CPCACTB
I/IH(i)OpMaI_II/IOHHBIX N KOMMYHHKAaIIHOHHBIX TEXHOJIOTUHN Ha 310POBLC
ITOJIB30BATCJIA

I1o Teme «TGOpCTI/I‘-ICCKI/IG OCHOBBI I/IH(i)OpMaTI/IKI/I»

2.1

KomupoBath u nekoaupoBaTh COOOIICHHS MO 3aJlaHHBIM TIpaBUIIaM,
JEMOHCTPHUPOBATh MOHUMAHUE OCHOBHBIX MPUHIIUIIOB KOJUPOBAHHS
nHGOPMAIIUY PA3TUYHON TPUPOIBI (TEKCTOBOM, TpadUIECKOM, ayIro-)

2.2

CpaBHUBaTh JJIUHBI COOOIICHWI, 3alHMCAaHHBIX B  Pa3IMYHBIX
andaBuTax, onepupoBaTh EAUMHULIAMUA U3MEPEHUSI HHPOPMALIUOHHOTO
o0beMa U CKOPOCTH Mepeaaun JaHHbBIX

23

OnenuBaTh M CpaBHHUBAaTh pa3Mepbl TEKCTOBBIX, TIpapUuEcKuX,
3BYKOBBIX (haiiyioB U Bucodailios

[To Teme «MHpOpMaIIMOHHBIE TEXHOJIOTHI

3.1

[IpencraBnare  pe3ynbTaTbl  CBOEW  ACATEIBHOCTA B BHUJE
CTPYKTYPUPOBAHHBIX WJUTIOCTPHUPOBAHHBIX JIOKYMEHTOB,
MYJbTUMEIUMHBIX TPE3CHTALNN

IIpoBepsieMble 3J1eMEHTHI COiePsKAHUS

Kon [TIpoBepsieMblii JIEMEHT COIEPIKAHUS
1 [{udpoBast rpaMOTHOCTH
1.1 KoMmbroTep — yHHBEpCAIbHOE BBIYUCIUTEIBHOE YCTPOUCTBO, paboTaroiee

Imo IporpamMmc. Tunbl KOMIIBIOTCPOB: ICPCOHAJIIBHBIC KOMIIBIOTCPEI,
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BCTPOCHHBIC KOMIIBIOTEPHI, CYNEPKOMIIBIOTEPhl. MOOUIBHBIE yCTPOKCTBA.
TexHnka 6€30MaCHOCTH U MpaBUiia pabOThl HA KOMITBIOTEPE

1.2

OcCHOBHBIE KOMIIOHEHTBHI KOMIBIOTEpPAa W HX HaszHaueHue. lIpomeccop.
OnepaTrBHast W AOJTOBPEMEHHAS MaMsTh. Y CTPOMCTBA BBOJA M BBIBOJA.
CeHcopHBIII  BBOJI, JAaTYUKH  MOOWJIBHBIX  yCTPOWCTB, CpEICTBa
OMOMETpUYECKOI ayTeHTU(pUKauu

1.3

Hctopust pa3BuUTUSL KOMIIBIOTEPOB M MPOTPAMMHOIO  OOECIEUEHHS.
[Tokonenuss  kommbroTepoB.  COBpEMEHHBIE  TEHICHLIHMH  Pa3BUTHS
koMibtoTepoB.  Cynepkommnbiorepbl.  [lapamienbHble  BBIYMCIICHHS.
[lepconanbubiii kKoMIbtoTep. [Iporieccop u ero xapakTepucTHUKU (TaKTOBas
4acToTa, pa3psaaHocTh). OnepatuBHas namsaTh. [lolroBpeMeHHas MaMsTh.
VYcerpolictBa BBoja M BbIBOJA. OObEM XpaHUMBIX JAHHBIX (OlEepaTUBHAS
namsATh KOMIIBIOTEpA, MXECTKUH JUCK M TBEPAOTENbHBI HAKOIUTEINb,
MOCTOSTHHAS aMATh CMapT(POHA) U CKOPOCTh IOCTYIIA JIsl Pa3IMYHBIX BUIOB
HOCHUTEJIEH

1.4

[TporpaMmMHOe oOecrieueHHe KOMMbIOTepa. IIpHKIIagHOEe MPOrpaMMHOES
obecrnieuenue. CucteMHoe mporpamMmmMHoe  obOecrieueHne. CHCTEMBI
nporpaMMupoBanus. [IpaBoBasi oxpaHa MmporpamMm U JJaHHbIX. becruiatHbie 1
yCIIOBHO-OeCIUIaTHBIC ITporpaMMbl. CBOOOIHOE MPOrpaMMHOE 00ecIieYeHHE

1.5

@atinet w  mnanku  (katajgoru). Tunbl ¢ainoB. CpolicTBa (pailyos.
XapaktepHble pa3Mmepbl (aillioB pa3IMYHBIX THUIIOB (CTpaHUIIA TEKCTA,
JNIEKTpOHHAsE  KHWra, (QoTtorpadus, 3amuch TMECHH, BUACOKIUII,
MOJIHOMETPaXKHBINA (PUITEM)

1.6

[TpuHunel noctpoeHust gainoBbix cucreM. llomHoe nMms ¢aiina (mankw,
kartaiora). [1yTs k daitny (manke, Kkatanory)

1.7

@aitnoBeiii MeHemxkep. PaGora ¢ (¢ailnamMu M mankamu (KaTajioramu):
CO3/laHuE, KOIMPOBAaHUE, IEPEMEIECHUE, MEPEUMEHOBAHUE U YJaJCHUE
¢aitnoB u mamnok (karanoros). [Touck ¢aiinoB cpeacTBamMu ONepanMoOHHON
CHCTEMBI

1.8

ApxuBanus 1aHHbIX. Mconb30BaHKE IPOrpaMM-apXUBATOPOB

1.9

KommnbroTepHbsie BUPYCHI ¥ APYTHMe BPEIOHOCHBIE porpamMMel. 1IporpaMmsl
JUIS 3aIUTHI OT BUPYCOB

1.10

OO0beauHeHue KoMibioTepoB B ceTb. CeTh MuTepHeT. Beb-cTpanuiia, BeO-
cait. CTpykTypa aapecoB BeO-pecypcoB. bpaysep. IlonckoBbie CHCTEMBI.
[Touck wuHpOpMaIMM TIO KIOYEBBIM CJIOBaM M 1O HM300paXKEHUIO.
JloctoBepHOCTH MHGOPMAIIHH, TOTyYeHHON 13 HTepHEeTa

1.11

CoBpeMeHHBIE CEPBUCHI UHTEPHET-KOMMYHHUKAIUI
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1.12

CereBoli TUKET, 0a30BbIe HOPMBI MH(GOPMAIMOHHONW ATUKH W TIpaBa MpU
pabore B cetu MHWurtepHer. Crparermu O€30MacHOrO TOBEJICHUS B
NuTepuere

Teopernyeckre OCHOBBI HH(POPMATHKU

2.1

Nudopmanuss — OIHO U3 OCHOBHBIX IOHSATUHA COBPEMEHHON HayKH.
Nudopmanuss kak CcBeleHHUs, TMpeAHA3HAYCHHBIE [JII  BOCHPUSTHUS
YeJI0BEKOM, U MH(OpMaIus Kak JaHHBIC, KOTOPhIE MOTYT ObITH 00pabOTaHbI
aBTOMAaTHU3UPOBAHHOMN CUCTEMOM

2.2

JluckpeTHOCTh JaHHBIX. BO3MOXHOCTH ONMHMCAHUS HENPEPBIBHBIX OOBEKTOB
U TPOLECCOB C IOMOIIBI0 JTUCKPETHBIX JaHHBIX. MHpopManuoHHbIE
IPOLECChl — MPOLIECCH, CBA3AHHBIE C XpPaHEHUEM, NpeoOpa3oBaHHEM U
repenadyeit JaHHbIX

23

CumBon. Aundasur. MomHocts andasuta. Pa3HooOpasue  SI3BIKOB
u andasuroB. EcrecTBeHHble U PopMabHbIe S3bIKU. AN(DABUT TEKCTOB Ha
pycckoM s3bike. JIBomuHblil andaBut. KoinuecTBO BCEBO3MOXKHBIX CJIOB
(KOIOBBIX KOMOWHaIMI) (DUKCUPOBAHHOW JJIMHBI B JIBOUYHOM ayipaBUTE.
[IpeoOpazoBanue mr000r0 andasuta K JBONIHOMY. KOTM4ecTBO pa3nuyHbIX
CJIOB (PMKCHPOBAHHOM JITMHBI B alihaBUTE OIPEACICHHONH MOIITHOCTH

24

KomupoBanre CHMBOJIOB OJHOTO aj(aBUTa ¢ IMOMOIIBIO KOJOBBIX CIIOB
B JIpyroM ajdaBute, KoJoBas TabIUIA, 1EKOIUPOBAHUE

2.5

JBonunbiii kox. I[IpencraBieHue HaHHBIX B KOMIIBIOTEPE KaK TEKCTOB
B JIBOUYHOM ajihaBuTe

2.6

Nudpopmanmonnsiii o0beM HaHHBIX. bBUT — MuHUMAanbHas eIWHHULA
KOJIM4YeCTBa MH(pOpMAITUU — TBOMYHBIN pa3ps. balt, kumobaiT, Meradair,
rurabaiT

2.7

CkopocTh mepenaud AaHHBIX. EJIUHUIBI CKOPOCTH TEpefadyd JaHHBIX.
Hckaxxenre nHGpopMaliuu rpu nepepaye

2.8

KonmnpoBanne TtekcroB. PaBHOMepHbIi koxa. HepaBHOMEpHBIM  KO.
KomupoBka ASCII. Bocbmubutabie xkoaupoBku. [loHsTHE O KOAMPOBKAX
UNICODE. /IekogupoBaHue cooOLIEHUH C UCIIOIb30BAHUEM PABHOMEPHOIO
Y HEPAaBHOMEPHOTO Koj1a. MIHpopManmoHHbIil 00beM TEKcTa

29

OOmee mpencraBieHne O LHU(GPOBOM MPEACTABICHUH ayIUOBH3yaTbHBIX
U JPyTUX HENpephIBHBIX AaHHbIX. KonupoBaHue 1Bera. L{BeToBbIE MOaENH.
Mopnens RGB. I'myouna konupoBanusi. [lanurpa

2.10

PactpoBoe u BekTOpHOE TpejacTaBiieHue n3o0pakenuit. [Iukcens. Onenka
nHpopMaliMoHHOTO 00bemMa rpadUuecKux JaHHBIX IS PacTPOBOTO
N300paXeHUS
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2.11

Konnposanue 3Byka. PaspsaHocTs u yactora nuckperusanuu. KonnaecTso
KaHaJIOB 3anucu. OLeHKa KOJIMYECTBEHHBIX IapaMeTpoOB, CBA3aHHBIX
C MPEACTaBIECHUEM U XPaHEHHUEM 3BYKOBBIX (hailjioB

HNudopmanmoHHble TEXHOJIOTUU

3.1

TekcToBblE TOKYMEHTHI U MX CTPYKTYPHBIE 3JIEMEHTHI (CTpaHuLa, ad3all,
CTpPOKa, CJIOBO, CUMBOJI)

3.2

TexkcToBBIM mpoueccop — HHCTPYMEHT CO3[aHUSA, PENAKTUPOBAHMS
u (hopmaTtupoBaHus TeKCTOB. [IpaBuiaa Habopa TekcTa

33

PenaktupoBanue Tekcra. CBoiictBa cumBojoB. [pudt. Tunsr mpudros
(pyOnenble, ¢ 3aceykamu, MOHOIIMPUHHBIE). [lomyXupHOE W KypCHUBHOE
HauepTanue. CBoiicTBa ab3alleB: rpaHUIbl, a03al[HbIA OTCTYI, UHTEPBAJ,
BbIpaBHUBaHue. CtuiieBoe (hopMaTHpOBaHUE

3.4

CtpykTypupoBanue uHGOpPMAIMU C TIOMOIIBI0 CIOUCKOB U  TaOJuII.
MmuoroypoBHeBbie criucku. [{oO6aBiieHrne TaOIHIl B TEKCTOBBIE TOKYMEHTBI

3.5

BcraBka n3o0pakeHuii B TEKCTOBbIE TOKYMEHThI. O0TekaHue n300paxeHui
TEeKCTOM. BKiTtoOueHHe B TEKCTOBBINM IOKYMEHT AxarpamMm 1 Gopmyi

3.6

[TapameTpsl cTpaHulpl, HyMepanusi cTpaHull. JloOaBieHue B JOKYMEHT
KOJIOHTUTYJIOB, CCBUIOK

3.7

IIpoBepka mnpaBonucanus. PaccraHoBka IepeHOCOB. [010COBOM BBOJ
Tekcta. Onthdeckoe pacrno3HaBaHUE TekcTa. KoMIbIOTEpHBIN mHEpeBO.
Hcnonp3oBanue cepBucoB ceTh IHTEpHET 111 00pabOTKH TEKCTa

3.8

3HaKOMCTBO ¢ rpaduyeckuMH pegakTopamu. PacTpoBble  pUCYHKH.
Hcnonb3zoBanue rpapuuecKkux NpUMUTHBOB

3.9

Onepan  peIakKTUPOBAHUS TpaPUUIECKUX OOBEKTOB, B TOM YHCIE
nuudpoBeix  ¢poTorpaduii: HU3MEHEHHUE pa3Mmepa, o0peska, IMOBOPOT,
oTpaxeHue, pabora ¢ oOnacTsaMu (BBIJCICHHE, KOMUPOBAHHE, 3aUBKa
I[BETOM ), KOPPEKIIUS I[BETA, IPKOCTU ¥ KOHTPACTHOCTH

3.10

Bexropnas rpaduxa. Co3naHue BEKTOPHBIX PHUCYHKOB BCTPOEHHBIMHU
CpEIICTBAMH TEKCTOBOI'O IPOLIECCOPA MIIH IPYTUX MPOrpamMMm (IIPUIIOKEHUN).
JloOaBrieHre BEKTOPHBIX PUCYHKOB B JOKyMEHTBI

3.11

[ToaroroBka MyJIbTUMEAUHNHBIX Tipe3eHTanuii. Craiin. Jlo6aBneHue Ha ciaaiy
TeKCTa U u3o0paxeHuil. Pabora ¢ HECKONIBKUMU ClaiigaMmu

3.12

JloGaBnenue Ha  cnai[  ayAMOBU3YaJbHBIX  JAaHHBIX. AHHMMaLus.
I'mnepcepuiku
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8 KVIACC

IIpoBepsieMble TPeOOBAHUA K Pe3yJIbTATAM OCBOCHHSI OCHOBHOI 00pa30BaTeILHOM

NMPOrpamMmblI

Kon
MIPOBEPSEMOTO
pe3yibTaTa

[IpoBepsiemMbIe TIpEeAMETHBIC PE3YIHTATHl OCBOCHHUS OCHOBHOM
o0pa3oBaTeILHOM MPOrPaMMbl OCHOBHOT'O 00IIIETr0 00pa30BaHMs

1

I1o Teme «TGOpCTI/I‘-ICCKI/Ie OCHOBBI I/IH(l)OpMaTI/IKI/I»

1.1

IHosicusATh Ha IMpuMcepax pasianvdus MCKIY ITO3NITMOHHBIMHA
U HCTIO3NIITMOHHBIMHM CUCTCMAaMHU CUHUCJICHUA

1.2

3anuceiBaTh U CpaBHUBATH Leible uncia oT 0 1o 1024 B pa3nuuHbIX
MO3UIIMOHHBIX CHCTEMax CYHCIeHUs (¢ ocHoBaHusamu 2, 8, 16),
BBITIOJIHATH apu(METUYECKHE ONepaliy HaJ HUMU

1.3

PaCKpBIBaTI) CMBICJI TTOHSATUM «BBICKA3bIBAHHC), «JI0run4cckas
ornepanus», «JI0rM4eCKOC BIPAKCHUC)

1.4

3anuceIBaTh JJOIT'MYCCKHEC BbIPpAXXCHUA C HCIIOJIB30BaHHUECM
JAU3BbHOHKINH, KOHBIOHKIWHW W OTPUIAHUSA, OIPCACIATH MCTUHHOCTD
JJOI'MYCCKHX BBIpEDKGHHﬁ, €CJIn M3BCCTHBI 3HA4YCHHA HNCTHMHHOCTHU
BXOJAOIMX B HEIro INEPCMCHHBIX, CTPOUTDH Ta6J'II/II_U>I HUCTHUHHOCTH I
JJOI'MYCCKHX BBIpa)KeHI/Iﬁ

[To Teme «ANTOpPUTMBI U TIPOTPAMMHUPOBAHUE)

2.1

PackpbiBaTh ~ CMBIC  MOHSTHM  «UCIHOJIHUTENB»,  «AJITOPUTM»,
«rmporpamMma», IOHHMMAas pa3HUIY MEXIy YHOTPEOJEHUEM 3THX
TEPMHUHOB B OOBIJICHHOW peYH U B UHPOpPMATHUKE

2.2

OnuchIBaTh aJITOPUTM PEIIEHUS 3aJa4 Pa3IuYHBIMU CIIOCO0aMH,
B TOM YHCJIE B BUJI€ OJIOK-CXEMBbI

23

COCTaBHHTB, BBIIIOJIHATL BPYYHYIO M Ha KOMIIBIOTCPE HCCIIOKHBIC
AJIrOPUTMbI C UCIIOJIb30BAHUEM BETBJIICHUU U IUKIIOB JJIsd YIIpaBJICHUA
HUCIIOJIHHUTCIIIMUA

24

Hcnonp3oBaTh KOHCTaHTBI U MNCPCMCHHBIC PA3JIMYHBIX THUIIOB
(‘H/ICJ'IOBBIX, JOTNYCCKHX, CI/IMBOJILHBIX), d TaKKXC COACpKAIIHUC HUX
BBIPpAKCHH:A, UCIIOJIB30BATh OIICPATOP IMPHUCBANBAHUA

2.5

Ucnonb3oBaTh npu pa3zpaboTKe MNpPOrpaMM JOTUYECKUE 3HAUYCHUS,
OTepalliy U BBIPAKEHUS C HUMH

2.6

AHanu3upoBaTh NPEUIOKEHHBIC  AJITOPUTMbI, B TOM  YHCIIE
OIPEICIIATh, KAKUE PE3YJIbTAaThl BO3MOKHBI ITPY 3aJJAHHOM MHOYKECTBE
WCXOIHBIX 3HAYECHUH
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2.7

Co3paBath M OTJI@XHUBAaTh MPOrpaMMbl Ha OJHOM U3 S3BIKOB
nporpammupoBanus (Python, C++, Ilackans, Java, C#, lIkoabHbIi
AnroputMudeckuil SI3bIK), peasu3ylollie HECIO0XKHbIE alrOPUTMBbI
00paOOTKM YHCIOBBIX JIaHHBIX C  HUCIIOJIB30BAHUEM  IIUKJIOB
U BETBJICHUH, B TOM 4YHCJIE PEATU3YIOIIME MPOBEPKY ACITUMOCTH
OJIHOTO LIEJIOT0 YMCJIa Ha JPYroe, MpoOBEPKY HATYpaIbHOrO YHCIia Ha
MPOCTOTY, BbIJEICHUS IU(P U3 HATYPATBHOTO YUCTa

IIpoBepsieMble 31€MEHTHI COAEPKAHUSA

Kon [TIpoBepsieMblil SJIEMEHT COIEPIKAHUS
1 Teopernyeckne 0CHOBBI HHPOPMATHKU

1.1 Hemo3unnonHuble # TO3WIMOHHBIE CHUCTEMBI CcuucieHus. Audasur.
OcHoBanue. PasBepryras (opma 3ammcu uucna. [lepeBog B JeCATUUHYIO
CUCTEMY YMCEJ, 3aIIMCAHHBIX B APYTUX CUCTEMAaX CUUCIICHUS

1.2 Pumckas cuctema cuucieHus

1.3 JIBonuHasi cucrema cuuciieHusa. llepeBon mensix umcen B npeaenax ot 0
no 1024 B ABOMYHYHO CHUCTEMY CUMCIEHUSA. BocbMmepuuHas cucTeMa
cuucneHus. llepeBoxy ymcen W3 BOCBMEPUYHOM CHUCTEMBI B JIBOMYHYIO
U JIECATHYHYIO cucTeMbl U oOpaTtHo. IllecTHaguaTrepuyHas cucTeMa
cuucnenus. [lepeBo yncel U3 mMeCTHAANATEPUYHON CUCTEMBI B IBOUYHYIO,
BOCBMEPHUYHYIO U IECATUYHYIO CUCTEMBI K OOpPaTHO

1.4 ApudmMernueckue onepanuy B JBOMIHON CHCTEME CUNCIICHUS

1.5 Jlornueckue BpICKa3biBaHUs. JIOrMueckne 3HAYEHUsS BBICKA3bIBAHMM.
DneMeHTapHble W COCTaBHbIE BBICKa3blBaHUS. Jlormueckue omneparuu:
«» (KOHBIOHKIMS, JIOTHYECKOE YMHOXKEHHE), <«WIN» (AU3BIOHKIINS,
JIOTUYECKOE CJIOXKEHHuE), «He» (Jormdeckoe orpunanue). Ilpuopurer
jJoruueckux  onepauuil.  OnpeneneHWe  UCTUHHOCTH — COCTaBHOTO
BBICKA3bIBAHUS MPHU U3BECTHBIX 3HAYEHUSAX UCTUHHOCTU BXOIAIIMX B HETO
AJIEMEHTAPHBIX BBICKA3bIBAHUI

1.6 Jlornueckne BbIpaxkeHus. [IpaBuna 3amucy  JIOTMYECKUX BBIPAXKECHUU.
[TocTpoenne TabInIl UICTUHHOCTH JIOTHYECKUX BBIPAKCHUN

1.7 Jlorndueckue  3yeMeHThl.  3HAKOMCTBO C  JIOTUYECKMMHM  OCHOBAaMH
KOMIIBIOTEPA

2 AJITOPUTMBI U IPOTPAMMHUPOBAHUE
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2.1

[TonsitTue anropurma. McnosHuTenn airopuTMoB. AJITOPUTM Kak IJIaH
YIIPaBJICHUS UCIIOJIHUTEIIEM

2.2

CaoiictBa anroputma. CrnocoObl 3anucy aaroputMa (CJIOBECHBIM, B BHUJIE
0JIOK-CXEMBI, ITPOTrpaMma)

23

AnroputmMudeckue KOHCTpyKiuu. KoHcTpykius «ciienoBanue». JINHEHHbIN
anroput™. OTrpaHUYEHHOCTh JIMHEMHBIX aJITOPUTMOB: HEBO3MOYKHOCTH
MPEIYCMOTPETh  3aBUCUMOCTH  TOCJIENOBATEIIBHOCTA  BBIINOJIHSAEMBIX
JIEUCTBUM OT UCXOIHBIX JaHHBIX

24

KOHCTPYKL[I/IH «BCTBJICHHUC» . IIOJHAA W HCEIIOJIHAasA q)OpMBI. Brimonnenue
N HCBBIIIOJIHCHHUC YCJIIOBUSA (I/ICTI/IHHOCTB U JIOXXHOCTb BBICKaSBIBaHI/IH).
HpOCTLIC 1 COCTAaBHBIC YCJIIOBUS

2.5

KOHCTPYKI_II/IH (IIOBTOPCHUCH: HNUKIIbI C 3a/lTaHHBIM 4YHCJIOM HOBTOpeHHfI,
C YCJIOBHUECM BBIIIOJIHCHUS, C HGpCMGHHOI;'I UKJIa

2.6

PazpaboTka st ¢GOopMaTbHOTO HWCIONHHUTENS alrOpPUTMa, MPHUBOISIIETO
K TpeOyeMoMy pe3yJIbTaTy Py KOHKPETHBIX UCXOIHBIX JaHHBIX. Pa3paboTka
HECJIOKHBIX QJITOPUTMOB C HWCIIOJIb30BAaHUEM ITUKJIOB W BETBJIICHUU IS
yrpaBicHUs (HOPMaTbHBIMH HUCIOJHUTEIAMHU. BBINOIHEHHE aIropUuTMOB
BPYYHYIO W Ha KommbioTepe. CHHTaKCHYECKHE W JIOTHYECKHE OIIUOKH.
OTka3sl

2.7

Azpik  mporpammupoBanust  (Python, C++, Java, C#, IlkonpHbIN
Anropurmudeckuit S3pik). Cuctema nporpaMMUpPOBaHUS: PEIaKTOP TEKCTa
porpaMm, TPAHCIATOP, OTIIATUUK

2.8

[lepemennasi: Tur, ums, 3HaueHue. L{ensle, BENECTBEHHBIE U CUMBOJIbHBIE
NEPEMEHHbIE

29

Omneparop npucBauBaHus. ApU(PMETHUECKUE BBIPAKEHHUS M TOPAIOK HX
BbluKcClIeHAd. Onepanuy C LENbIMA YUCIAMU: LEIOYUCICHHOE JCIICHHE,
OCTaTOK OT aeneHus. IIpoBepka neIMMOCTH OJHOTO LENOr0 YHCIIa Ha IPYTroe

2.10

BetBnenusa. CocTaBHble YCIOBUS (3alUCh JIOTUYECKUX BBIPAXKEHUM HA
U3y4aeMOM f3bIKE MporpamMmmupoBaHusi). HaxoxneHue MuUHUMyMa U
MaKCMMyMa M3 JBYX, TpPEX M YEThIpeX uwucell. PermieHue KBaapaTHOTrO
ypaBHEHHUSI, UMEIOIIETO BEIIeCTBEHHbIE KOPHU

2.11

JuamoroBasi oOTJajika MPOTpaMM: IIOIIArOBOE BBIMOJHEHHUE, MPOCMOTP
3HAYCHUH BEJIMYWH, OTJIAJIOYHBIN BBIBOJ, BEIOOP TOUKH OCTAaHOBA

2.12

[ukn ¢ ycmoBueM. AnroputMm EBkiauaa s HaXOXAEHUS HAUOOJBIIETO
obmiero JAenuTeNs JABYX HaTypalbHbIX uMcen. Pa3Ouenue 3anmcu
HAaTypaJIbHOTO YMCJA B NO3WLMOHHOW CHUCTEME C OCHOBAaHHWEM, MEHBIINM
K paBHbIM 10, HA OTIIETBHBIE MBI
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2.13 | ukn ¢ nepeMeHHOW. AJITOpUTMBI MPOBEPKU JAECIUMOCTH OJHOTO LIEJIOro
4uCJIa Ha JPyroe, IPOBEPKU HATYpaIbHOIO YKCIIA Ha IPOCTOTY

2.14 | OOpaboTKa CUMBOJIBHBIX JaHHBIX. CUMBOJIbHBIE (CTPOKOBBIC) MIEPEMEHHBIE.
[TocumBonbHas oOpaboTka cTpok. Ilomcuer 4acToThl MOSIBIEHUSI CUMBOJIA
B cTpoke. BerpoeHnnbie dhyHKIMM 1y1st 00paboTKH CTPOK

2.15 | OnpeneneHue BO3MOXKHBIX PE3YyJIbTAaTOB pa0OTHI AJITOPUTMA IPH 3aJaHHOM

MHO’KECTBE BXOJIHBIX JAHHBIX, OIPEICICHUE BO3MOXHBIX BXOJHBIX JaHHBIX,
MPUBOJSIIMX K JAHHOMY PE3YyJIbTaTy
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9 KVIACC

IIpoBepsieMble TPeOOBAHUA K Pe3yJIbTATAM OCBOCHHSI OCHOBHOI 00pa30BaTeILHOM

NMPOrpamMmblI

Kon
IIPOBEPSIEMOTO
pe3yiabTara

[IpoBepsiemMble MPEIMETHBIE PE3YJIbTATHl OCBOCHHSI OCHOBHOM
o0pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOT'O O0IIET0 00pa30BaHUs

1

ITo Teme «IludpoBas rpaMOTHOCTHY

1.1

Hcnonb30BaTh COBPEMEHHBIC HWHTEPHET-CEPBHUCHI (B TOM 4YHCIIE
KOMMYHHUKAITHOHHBIC CEPBUCHI, OOJAYHBIC XPAHWIWIIA JaHHBIX,
OHJIAWH-TIPOrPaMMBbI (TEKCTOBBIC M TpaUUecKue peaaKkTOphl, CPE/Ibl
pa3pabOTKM) B y4eOHOU U MTOBCETHEBHOM JCSITEIHBHOCTH

1.2

[IpuBoaUTh  NMpHMEPHI  HCIOJIB30BAaHUA  I'eOMH()OPMAIMOHHBIX
CEpPBUCOB, CEPBHUCOB TOCYJAapCTBEHHBIX YCIYr, 00pa30BaTEIbHBIX
cepBucoB MHTepHETA B yUeOHOM M MOBCEIHEBHOM JIEATEIIBHOCTH

1.3

Hcrnonb30BaTh pas3iMyHble CPEACTBA 3aIIUTBl OT BPEJOHOCHOTO
MIPOTrPaMMHOTO oOecrieueHus, 3alMIIATh MEPCOHATIBHYIO
uHbOpMAIIMI0O OT  HECAaHKIMOHHWPOBAaHHOTO  JIOCTYNa MW  €ro
MOCJIEICTBUNA (pa3rialleHus, OJMEHbI, YTPaThl JAHHBIX) C YYETOM
OCHOBHBIX  TEXHOJOTMYECKMX U  COLUAIBHO-TICUXOJIOTHYECKUX
aCIEKTOB HCIOJIb30BaHUs ceT VHTepHeT (cereBasi aHOHUMHOCTS,
uudpoBoil cnen, ayTeHTUYHOCTh CYOBEKTOB M PECYpPCOB, OMACHOCTh
BPEJIOHOCHOTO KOJ)

1.4

Pacno3HaBaTh MONBITKM W MOPEAYNPEXJIaTh BOBJICUEHHE CeOs
U OKPY’KaIOIIMX B JECTPYKTUBHBIE U KPUMUHAIbHBIE (DOPMBI CETEBOM
AKTUBHOCTH (B TOM uucie KUOepOyIUHT, (PUIITIHT)

ITo Teme «TeopeTnueckue 0OCHOBBI HHPOPMATUKNY

2.1

PackpbiBaThb CMBICT  TMOHSATHM  «MOJENBY», «MOJEIUPOBAHUEY,
ONpPENENATh BUIBl MOJIEJICN, OLEHUBATh AJCKBATHOCTb MOJIEIHU
MOJCITUPYEMOMY OOBEKTY U IEJISIM MOJICTUPOBAHUS

2.2

Hcnonp3oBatTh rpadsl U A€peBbs A1 MOACIUPOBAHUS CUCTEM CETEBOM
Y MEPAPXUYECKOMN CTPYKTYpPBI, HAXOJUTh KpaTyalllnii myTh B rpade

[To Teme «ANrOpUTMBI U IPOTPAMMHUPOBAHUE)

3.1

PazouBath 3aJa4d Ha 11oA3ada4u, COCTABJIATH, BBIIIOJIHATL BPYUYHYIO
N Ha KOMIIBIOTCPEC HCECIOKHBIC aJTrOPUTMbI C HCIIOJIBb30BAHUEM
BGTBHGHHﬁ, IMUKJIOB U BCIIOMOT'ATCJIbHBIX aJITOPUTMOB JJISI YIIPABJIICHUA
HUCITIOJIHHUTCIIIMUA
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3.2

CocTaBisATh M OTJAXHUBaTh NPOrPAMMBI, PEATU3YIOIIUE THUIIOBBIE
QIrOpUTMbl  00PAOOTKM  YHCIIOBBIX  IOCJEA0BATEILHOCTEH WM
OJIHOMEPHBIX YHCJIOBBIX MACCUBOB (TOMCK MAKCUMYMOB, MUHUMYMOB,
CYMMbl WJIM KOJIMYECTBA 3JIEMEHTOB C 3aJIaHHBIMU CBOWCTBAMM) Ha
OJITHOM U3 s13bIKOB IporpamMmupoBanus (Python, C++, Ilackains, Java,
C#, llIxonbHbI AropuTMuuecKuid S3bIK)

I1Io Teme «HH(I)OpMaHI/IOHHBIe TCXHOJIOINN

4.1

Boibupate cnoco® mpeacTaBieHUs JaHHBIX B COOTBETCTBHUH
C MOCTaBJICHHOW 3adaudeil (TabyuIbl, CXeMbl, TpaduKu, AUArpaMMbl)
C HCIOJB30BAHWEM COOTBETCTBYIOIIMX IPOTPAMMHBIX CPEJICTB
00pabOTKH JTaHHBIX

4.2

Hcnonb3oBaTh 31€KTPOHHBIE TAOMUIBI IJiE 0OpabOTKH, aHAIM3a U
BU3yaJM3allMM YUCIOBBIX JIaHHBIX, B TOM YHUCJE C BBIJICTICHUEM
nuaria3oHa TaOMWIBl W yHOOpsAOYMBaHUEM (COPTUPOBKOI) €ro
3JIEMEHTOB

4.3

Co3naBaTh M NPHUMEHATH B AJIEKTPOHHBIX TaOMMUax (HopMyJbl JUis
pPacyeToB C UCHOJIb30BAHUEM BCTPOEHHBIX apUPMETHUECKUX (PYHKIUI
(cyMMHpOBaHHWE M TIOJICYET 3HAYCHHH, OTBEYAIONIMX 3aJaHHOMY
YCIIOBUIO, CpelHee apu(pMEeTHUecKOe, MOUCK MAaKCUMalbHOTO U
MHHHUMAaJIbHOT'O 3HAYCHMS), a0COJIFOTHOM, OTHOCUTEJIbHOM,
CMEIIaHHOM aJIpecaluu

4.4

Hcnons3oBath OJICKTPOHHEIC Ta6JII/IIIBI JIIsL YUCICHHOT'O
MOJCINPOBAHUA B IIPOCTHIX 3a/la4aXx U3 PA3HbIX ITPCIMCTHBIX oOacTei

IIpoBepsieMble 3J1eMEHTHI COIePKAHUSA

Kon [IpoBepseMbIN DIEMEHT COAEPIKAHMS
1 [MudpoBas rpaMOTHOCTH
1.1 ['mo6anwHas cetb MuTepHet. [P-aapeca y3noB. CeTeBoe XpaHEHHE JaHHBIX.
Metoapl MHAMBUAYAJIbHOTO M  KOJUIEKTUBHOTO Pa3MEILECHHS HOBOM
unpopmaiuu B HWHrepHere. bonbiive paHHble (MHTEpHET-AaHHbBIE,
B YACTHOCTH JJAHHBIE COLUAJILHBIX CETEN)
1.2 [Tonarue 06 mHDOpMALIMOHHONW 0€30MaCHOCTU. YTPO3bl HHPOPMAITMOHHOMN

0e30macHOCTH MpH paboTe B TII00ATBHON CETH M METObI IIPOTUBOICHCTBHUS
uM. [IpaBuna Oe3onacHol ayTeHTH(UKAIMU. 3alUTa JUYHOU nH(POpMaLIU
B cetn MHTepHer. besomacHble cTparerun moBejicHUs B ceTu VHTEpHeT.
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[Ipenymnpexnenne BOBICUEHUS B NECTPYKTUBHBIC M KPUMUHAITBHBIC (DOPMBI
CETEBOI aKTUBHOCTH (KNOEPOYIUTUHT, PUIIHHT U APyTrHe POPMBI)

1.3

133791031 esATEIbHOCTH B HNnrepnere. NuTepHeT-cepBUCHI:
KOMMYHUKAIIMOHHbBIE CEPBUCHI (MOYTOBAs CIIy»0a, BUICO-KOHPEPEHII-CBSI3b
U IpyTHUE), CIPABOYHBIE CITY>KOBI (KapThl, pACIIUCAHUS U JPYTHE), TOUCKOBBIC
CIIyXOblI, CIy>KObl OOHOBJIEHUSI MPOrPAMMHOIO OOECIEYEeHUsT U JpyTue
ciyx0bl. CepBUCHI TOCYIAapCTBEHHBIX yciyr. OO0nadHble XpaHWIHINA
naHHbIX. CpecTBa COBMECTHOU pa3pabOTKU TOKYMEHTOB (OHJIAHH-O(HUCHI).
[IporpammHoe oOecreueHne Kak BeO-CEPBUC: OHJIAMHOBBIE TEKCTOBBIS
U rpauuecKre peaakTophbl, Cpeasl pa3paboTKU IporpamMm

Teopernyeckre OCHOBbI HHPOPMATUKHU

2.1

Mogens. 3amaun, pertaemble ¢ TOMOIIbIO MoAenupoBanus. Kinaccuduxaruu
moneneil. Marepuanbable (HaTypHblE) W UHGOPMALMOHHBIE MOJEIH.
HenpepsiBHBIE U AUCKpeTHBIE MOojenu. MiMurtannonnsle Mmonenu. Mrpossie
mozenu. O1eHKa COOTBETCTBUS MOJIETTU MOJIETUPYEMOMY OOBEKTY U LENSIM
MOZEIUPOBAHUS

2.2

Tabnuunsie Mmoaenu. Tabnuia kak mpeIcTaBlIeHUe OTHOIICHHUS

23

ba3bl nanapix. OTOOp B TabiMIle CTPOK, YJIOBJICTBOPSIOIIUX 3aJaHHOMY
YCJIOBHIO

24

['pad. Bepmuna, pedbpo, myTs. OpHEHTHPOBAHHBIE U HEOPUCHTHUPOBAHHBIE
rpadsl. Jlnuna (Bec) pedbpa. Becosast matpuna rpada. JivHa nyTa Mexmy
BepmmHamu rpada. I[louck ontumanbHOoro mytd B rpade. HauvanbHas
BepIIMHA (MCTOYHUK) M KOHEUYHAasl BEpIIMHA (CTOK) B OPUEHTUPOBAHHOM
rpade. Bpruncienue kojlWyecTBa MyTed B HAMpPaBICHHOM Aal[UKINYECKOM

rpace

2.5

HepeBo. Kopens, Bepmmna (y3emn), JucT, pedpo (myra) nepeBa. Bricora
nepeBa. IlognepeBo. Ilpumeps wucmosib30BaHuMs jAcepeBbeB. [lepedop
BAPUAHTOB C OMOIIIBIO JE€pPEBA

2.6

[ToHsTHe MaTeMaTH4YeCKOW MoOJenu. 3aJayd, peliaeMble C MOMOIIBIO
MaTEMaTH4YECKOTO (KOMITBIOTEPHOTO) MOJICTTUPOBAHUA. Otnnune
MaTE€MaTU4YeCKOM MOJIeIM OT HATypHOM MOJAEIM M OT CJIOBECHOTO
(JTuTepaTypHOTO) ONMCAHUS OOBEKTA

2.7

OTarnebl KOMIIBIOTCPHOTO MOJACIIMPOBAHUA: ITIOCTAHOBKA 3aaa4H, ITIOCTPOCHHUC
MaTeMaTHU4YEeCKOM MOJCIIK, IporpaMMHasl pcaiu3anusda, TCCTUPOBAHUC,
MMPOBCACHUC KOMIIBIOTCPHOI'O J3KCIICPUMCHTA, AaHAJIN3 €TI0 pPC3YyJIbTATOB,
YTOUYHCHUC MOACIN

AJITOPUTMBI U TPOTPAMMUPOBAHUE
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3.1

Pazouenne 3agaun Ha noazagaun. CocTaBieHUE aITOPUTMOB M MPOTPaMM
C HMCIIOJIb30BAaHUEM BETBJICHUM, IIMKJIOB W BCIIOMOTATEJIbHBIX JITOPUTMOB
JUTISL YIIPABJIEHUS UCIIOJHUTENIEM WJIM JPYTUMHU UCTIOJTHUTEIIAMU

3.2

Tabnuunbsie BennmuuHbl (MaccuBbl). OgHOMEpHBIE MaccuBbl. CocTaBlieHUE
U OTJIaJIka TPOrpaMM, PEATU3YIOMIUX THUIIOBBIE AJITOPUTMBbI O0O0paOOTKU
OIHOMEPHBIX  YHMCJIOBBIX  MAacCMBOB, Ha  OJHOM U3  SI3BIKOB
nporpammupoBanus (Python, C++, Ilackane, Java, C#, IlllxonbpHbIi
ANropuTMUYECKUI SI3BIK): 3alOJHEHHE YHCIOBOIO MAacCHBa CIy4YalHBIMHU
yucjaaMu, B COOTBETCTBUM C GOpPMYJIOW WM IyTeM BBOJA 4YHUCET,
HAaXO0XJCHUE CyMMBbI 3JIEMEHTOB MAaCCUBA, JIMHEHMHBIA TOWUCK 3aJaHHOIO
3HAYEHHUS] B MAaCCHUBE, MOJICUET BJIEMEHTOB MAaCCHBA, YAOBJIETBOPSIOIINX
3aIaHHOMY YCIIOBHIO, HAaXOXJE€HHWE MHUHUMAIBHOTO (MaKCHUMAJIBHOTO)
snemeHTa MaccuBa. COpTUpOBKA MacCHUBa

33

OOpaboTKka MOTOKAa JAHHBIX: BBIYUCIECHUE KOJIMYECTBA, CYMMBbI, CPEIHErO
apu(MeTHnYecKoro, MUHUMaJIbHOTO U MAKCUMAJIBHOTO 3HaYEHHSI 3JIEMEHTOB
IIOCJIEI0BATEIIbHOCTH, YIOBIECTBOPSAIOLIUX 3aJaHHOMY YCJIOBUIO

3.4

VYupasnenue. Curnan. O6patHas cBs3b. [loyueHre curaaioB ot HudpoBbIX
JATYMKOB (KAacaHMs, PAcCTOSHHMs, CBETa, 3ByKa M jpyroro). I[lpumepsl
UCTIOJB30BaHUsl TMpUHIMNA OOpaTHOW CBSI3M B CHUCTEMax YMpaBJICHHUS
TEXHUYECKUMHU YCTPOWCTBAaMH, B TOM 4HuCle B poboToTexHUKe. [Ipumepsl
pOOOTU3MPOBAHHBIX CUCTEM (CHUCTEMa  YINpaBJICHUS  JIBJKEHUEM B
TPaHCIIOPTHOM CUCTEME, CBapOYHas JHUSA aBT03aBO/a,
aBTOMAaTHU3UPOBAHHOE YIIPaBJICHUE OTOIUIEHUEM JI0Ma, aBTOHOMHAsl CUCTEMA
yHPaBJIEHUS TPAHCIIOPTHBIM CPEJICTBOM U JPYTHUE CUCTEMBI)

HNHupopmainoHHbIe TEXHOJIOTUU

4.1

[lonatre 00 DJIEKTPOHHBIX Tabnaumax. Tumbl MaHHBIX B sAYEUKax
AJIEKTPOHHON Tabymibl. PenmaktupoBanune u QopmaTupoBaHue TaOIIHII.
Bcerpoennsie pyHKIIMM 11 MMOMCKa MaKCUMyMa, MHUHHUMYyMa, CYMMBI U
cpennero apudmernyeckoro. CopTHpOBKa JaHHBIX B  BBIICICHHOM
nuamnazoHne. Iloctpoenue nuarpamm (rucrorpamma, Kpyrosas Auarpamma,
TOYeYHas quarpaMmma). Beroop Tuna auarpammsl

4.2

[IpeobpazoBanue hopmy mpu konupoBanuu. OTHOCUTEIIbHAS, A0COTIOTHAS
U CMEIIaHHAas aJipecarys

4.3

VYcnoBHBIE BBIUMCICHUS B OIEKTPOHHBIX Tabnumax. CymmupoBaHue
U TIOJICYET 3HAYEHHWH, OTBEUAIOIIMX 3aJaHHOMY YycioBuw. OOpaboTka
Oonpmx HaOOpOB MaHHBIX. UMCIIEHHOE MOJCIUPOBAHHME B DJIEKTPOHHBIX
TadJIMIax
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4.4

Ponb nH(DOpMaAITMOHHBIX TEXHOJOTHIA B PA3BUTHU SKOHOMUKH MUPa, CTPAHBI,
peruona. OTKpBITBIE 00pa3oBaTellbHBIE pecypchl. IIpodeccuu, cBsA3aHHBIC
¢ uHpopmMaTuKOW W WHOOPMAIMOHHBIMU TEXHOJOTHSMHU: BeO-AH3alHED,
MPOTPAMMHUCT, Pa3pabOTIYMK MOOWIBHBIX MPHUIOKECHUN, TECTUPOBIIHK,
APXUTEKTOP MPOTPAMMHOT0 00ECTICUCHHUS, CTICIIHAIIUCT 110 aHATIN3y JaHHBIX,
CUCTEMHBIN aIMUHUCTPATOP
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MEPEYEHDb (KOAUPUKATOP) IPOBEPSIEMBIX TPEBOBAHUN

K PEBYJBTATAM OCBOEHUS OCHOBHOM OBPA3BOBATEJILHOMN
IMPOTPAMMBI OCHOBHOTI'O OBIIEI'O OBFPA3OBAHUS U DJIEMEHTOB
COJIEP)KAHUS IO UH®OPMATUKE

J171st npoBeieHUs OCHOBHOT'O TOCYIapCTBEHHOTO 3K3aMeHa 1no nungopmaruke (OI'D
1o nH(OPMATUKE) UCTIOIB3YETCs MepeueHpb (KoaudukaTop) mpoBepsieMbIX TpeOOBaHUIMA
K pe3yJbTaTaM OCBOCHMS OCHOBHOI 00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO OOILETO
00pa30BaHMs U DJIEMEHTOB COJIEPKAHUSI.

IIposepsiembie Ha OI'D nmo nHpopmaTuke TPpeOOBAHUA K Pe3yJbTATAM OCBOCHUSA
OCHOBHOI1 00pa30BaTe/IbLHOM MPOrpaMMbl OCHOBHOI'0 00111ero 00pa3oBaHus

Kon
IPOBEPSIEMOTO
TpeOOBaHMS

[TpoBepsiembie TpeOOBaHUS K IPEIMETHBIM pe3yJibTaTaM 6a30BOTO
YPOBHSI OCBOEHUSI OCHOBHOM 00pa30BaTEIbHON MPOTPaMMBI
OCHOBHOTO 00111eT0 00pa3oBanus Ha ocHoBe PI'OC

1

3HaTh (MOHUMATH)

1.1

Brnagenue OCHOBHBIMH TOHATHUSAMH: HWHGOpMANMs, Tepeaaya,
XpaHeHue u 00paboTka uHGOPMAIIUU, aJITOPUTM, MOJIEIb, ITU(POBOI
MPOIYKT M UX UCTIOJIb30BAHUE JUTSI PEIICHUS yUeOHBIX H IPAKTUICCKUX
3amad

1.2

BJ'IaI[eHI/Ie IMOHATHAMMA:  BBICKA3bIBAHHC, JIOTHYCCKAA  OIICpaAlMA,
JIOTHYCCKOC BBIPAKCHHUC

YwMmeTs

2.1

YMeHue onepupoBaTh €IWHULIAMH H3MEpPEHUsT WH(POPMALMOHHOTO
o0bemMa U CKOPOCTH Mepeaaun JaHHbBIX

2.2

YMeHue 3anuchiBaTh M CpaBHMBaATh Iieible yuciaa oT 0 mo 1024
B Pa3JIMYHBIX TMO3UIUOHHBIX CHCTEMAxX CUHCICHUS C OCHOBAHUAMH
2, 8, 16, BBITIOIHATH apu(MeTHUSCKUe oTniepaIiuy HaJl HUMH

23

YMeHrne KOIUpoBaTh U JIEKOJUPOBATH COOOIICHUS IO 3aJIaHHBIM
MpaBWJiaM; TIOHUMAHHE OCHOBHBIX MPHUHIUIIOB  KOJAUPOBAHUS
uHGOpMAINH Pa3IMYHON TPUPOIBI: TEKCTOBOM, TpadyuuecKou, ayiuo

24

YMeHne 3anuchiBaTh JIOTUYECKUE BBIPAXKEHUS C HCIIOJIb30BAHUEM
IU3BIOHKIIMY, KOHBIOHKIUA W OTPUIIAHUS, ONPEAECIATh UCTUHHOCTD
JIOTUYECKUX BBIPAXKEHUM, €CJIM U3BECTHBl 3HAYEHUsS HCTUHHOCTH
BXOJSIIIUX B HEro MEPEMEHHBIX, CTPOUThH TaOJIUIIBI UCTUHHOCTH JIJIsi
JIOTUYECKUX BBIPAXKCHUM; 3aIlMCHIBATH JIOTUYECKUE BBIPAXKEHUS Ha
HA3y4aeMOM SI3bIKE MPOrPaMMUPOBAHHMS
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2.5

YMeHHEe COCTaBIATh, BBINOJHITH BPYUYHYIO M Ha KOMIIBIOTEpE
HECJIO)KHBIE  aJTOPUTMBI  JUISl  YNPABICHUS  UCIOJHUTEISIMU
(Uepenamka, YepTe:kHUK W ApYrue); co3laBaTh M OTIAXKUBaTh
MpOrpamMMBbl Ha OJTHOM M3 SI3bIKOB nporpammupoBanus (Python, C++,
[Tackans, Java, C#, IllkoneHbli AJNropuTmMuueckudt  S3bIK),
peanu3yIonue HECIOKHBIE aTOPUTMBI 00pa0OTKH YUCIOBBIX TAHHBIX
C UCIOJIb30BAaHUEM LIMKIIOB U BETBIICHHI; YMEHHE pa30UBaTh 3aJa4u
Ha I10/3a/1a4M, UCII0JIb30BaTh KOHCTAHTHI, IEPEMEHHbBIC U BhIPAXKCHUS
pPa3NUYHBIX  TUMOB  (YMCIOBBIX, JIOTUYECKHUX, CHUMBOJIbHBIX);
aHAIM3UPOBAaTh NPEMJIOKEHHBIA alTOPUTM, ONPEIEATh, KAaKUe
pe3yabTaTbl BO3MOYKHBI IIPU  33JaHHOM MHOXECTBE HMCXOIHBIX
3HAYECHUU

2.6

YMeHue 3amucarb Ha U3Yy4aeMOM S3bIKE€ MPOrpaMMHUPOBAHMS
AJITOPUTMBI IIPOBEPKHU JEIUMOCTH OJHOIO LEJIOr0 4Yhcia Ha ApYroe,
MPOBEPKM HATYPAJBHOTO YHCIA HAa MPOCTOTY, BBIAEICHHUS LUp U3
HAaTypaJIbHOIO 4YHUCJA, IMOUCK MAaKCUMyMOB, MHHUMYMOB, CYMMBI
YHUCJI0BOM MOCJIEI0BATEIBHOCTH

2.7

Brnanenne ymMeHneM OpHUEHTHPOBATHCS B HEPAPXUUECKOU CTPYKTYpE
daiinoBoi cuctemsbl, padoTaTh ¢ (PaliI0BOM CUCTEMOMN MEPCOHATBLHOTO
KOMITBIOTEpa C UCIIOJIb30BaHWEM Tpaduueckoro uHTepdeiica,
a IMEHHO: CO3/1aBaTh, KOMMMPOBATh, MIEPEMEIIATh, IEPECUMEHOBBIBATH,
yIAJIATh U apXUBUPOBATH (PAMIIBI M KaTaJIOTH

2.8

Bnanenue yMeHUsIMU U HaBbIKAMH UCTIOJIb30BaHUS HH(OPMAIIHOHHBIX
M KOMMYHUKALIMOHHBIX TEXHOJIOTUH JUIsI TIOMCKA, XpaHEHUs,
00pabOTKM U Mepeayu U aHallu3a pa3InyHbIX BUJIOB HH(OpMAIIUU

29

YMeHue BbIOMpaATh CIIOCOO MPEACTABICHHUS JaHHBIX B COOTBETCTBUU
C TIOCTABJICHHOM 3ajaueh (TaOIHIbl, CXeMbI, TpapUKH, JTHarpaMMBbl)
C HCIOJb30BAHUEM COOTBETCTBYIOIIMX IPOTPAMMHBIX CPEJICTB
00pabOTKH JTaHHBIX

2.10

YMeHnne ¢Gopmanm3oBaTh M CTPYKTYpHpPOBaTh  HHGOPMAIIHIO,
WCIIONB3YSl DJICKTPOHHBIC TaONMIBI I OOpabOTKH, aHaIM3a
¥ BU3YaJM3allMM YHCJOBBIX JAaHHBIX, B TOM YHUCJE C BBIICICHUEM
auana3oHa TaOJdUIBI W YIOPSJIOYMBAHUEM (COPTHPOBKOM) €ro
2JIEMEHTOB; YMEHHUE IPUMEHSATh B AJICKTPOHHBIX TaOIUIIaX (HOPMYIIBI
JUISL  pacdeToB C  HCIIOJIB30BAaHUEM  BCTPOCHHBIX  (DYHKITUH,
a0COJTIOTHOM, OTHOCUTEIIBHOM, CMEIIIAaHHOM aJipecaliiu; UCII0JIb30BaTh
AJICKTPOHHBIC TAOHIIBI JIJI YUCIASHHOT'O MOJICITUPOBAHUS B IIPOCTHIX
3a/1avax U3 pa3HbIX MPEAMETHBIX 00IacTe
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IlepeuyeHb 3JIeMeHTOB coiepkaHusl, NpoBepsieMbIx Ha OI'D nmo nnpopmaTuke

Kon

[IpoBepsieMblil 3JIEMEHT COACPKAHUS

1

[MudpoBas rpaMOTHOCTD

1.1

@aiinel 1 nmanku (katanoru). [IpuHIunel moctpoeHus ¢GaisIoBBIX CHUCTEM.
[Tonnoe ums daiina (manku). Ilyte k ¢aitny (manke). Pabora ¢ daiinamu
¥ KaTaJIoraMH CPEACTBAMU OTNEPAIIMOHHON CHCTEMBI: CO3aHNe, KOMTUPOBAHHE,
nepeMenieHne, MepeuMeHOBaHne U yJaneHue (HaijoB W Manok (KaTajioros).
Tuner ¢aiinoB. CsoiictBa daiinos. DainoBsii MeHemkep. [louck daitnos
CpeICcTBaMH OTEePAITMOHHON CHCTEMBI

1.2

O0beauHeHue KoMnbloTepoB B ceThb. CeTh MHTepHeT. BeO-cTpanuiia, BeO-caiT.
Crtpykrypa anpecoB BeO-pecypcoB. bpaysep. IlouckoBeie cuctemsl. [louck
MH(OpMAIIMK TIO KIIOUYEBBIM CJIOBAM U MO0 U300PaKEHHUIO.

JloctoBepHOCTH HH(pOpMAIINH, TIOTy4eHHOU U3 HTEepHeTa.

IP-anpeca y310B. CeTeBoe XpaHEHUE JaHHBIX

Teopernyeckre 0CHOBBI HH(POPMATHKHU

2.1

JIMCKpeTHOCTh JTaHHBIX. BO3MOXHOCTh ONHCAHMS HENPEPBIBHBIX OOBEKTOB
Y IIPOLIECCOB C IOMOLIBIO TUCKPETHBIX JTaHHBIX.

CumBon. Andasut. Momuocts andasuta. JIBonunsiii andasut. KomudectBo
BCEBO3MOKHBIX CJOB (KOAOBBIX KOMOMHALMI) (UKCUPOBAHHOW JJIUHBI
B nBonyHoM andasute. [IpeoOpazoBanue moboro andaBuTa K ABOUIHOMY.
KonnuecTBO pa3nuyHbIX CIOB (PUKCHPOBAHHOM HIUMHBI B andaBuTe
OITPEICIIEHHON MOIIIHOCTH.

KoaupoBanue cHMBOJIOB OJHOTO ajiaBUTa C MOMOIIBIO KOJOBBIX CIIOB B
npyrom andaBuTe, KoJ10Bas TabiuIla, 1EKOJUPOBAHHE.

KonnpoBanue tekctoB. PaBHOMepHBIN KoA. HepaBHOMEpHBIN Koa. KoaupoBka
ASCII. Bocemubutnbeie komupoBku. l[lonstue o komupoBkax UNICODE.
JlekogupoBaHue COOOIIEHUI c WCMOJIb30BAHUEM  PAaBHOMEPHOTO
U HEpaBHOMEpPHOTro Koja. MHpopmaionHbiii 00beM TekcTa

2.2

NudpopmarimoHHblii 00beM JaHHBIX. BUT — MUHHMaNbHAs €IHHUIA KOJTUYSCTBA
nH(popManuu — JIBOMYHBIA pa3psa. EnuHuIbI n3MepeHus MHOOPMAIIMOHHOTO
oObemMa JaHHBIX. buT, 0alT, KMI00aNUT, MeradaiT, ruradamT.

CKopocCTh Iepeaaun JaHHBIX. EUHUIIBI CKOPOCTH TIEpe1auu TaHHBIX

23

KomupoBanne 1nBera. IlBeroBeie mogenu. Mogens RGB. TI'myGuna
koaupoBanus. [TanmuTpa.

PactpoBoe m BekTOpHOE TmpejacTaBiicHHe u300pakeHuil. [lukcenb. OreHka
UH(OPMAIMOHHOTO 00beMa TIpaUUecKuX JIAHHBIX JUIsl  PacTpPOBOIO
M300paKeHUs
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KonupoBanue 3Byka. PazpsaHocTs u dacTora 3anucu. KonnuecTBo kaHanoB
3aIHCH.

OneHka KOJIMYECTBEHHBIX IMApaMETPOB, CBS3aHHBIX C IPEIACTABICHHUEM
Y XpaHEHUEM 3BYKOBBIX (DailsIOB

2.5

Hermo3uimonHbIe 1 MO3UIIMOHHBIC CUCTEMBI cunciaeHus. Andasur. OcHOBaHUE.
PazBepuytast hopma 3anucu uucna. [lepeBos B AECATUUHYIO CUCTEMY YHCEII,
3aIlMCAaHHBIX B IPYTUX CUCTEMAX CUUCIICHU.

Pumckast cucteMa CUMCIICHUS

2.6

JIBonuHas cucrtema cuucienus. [lepeBoa nensix uncen B npeaenax ot 0 qo 1024
B JIBOMYHYIO CHUCTEMY cuuclieHHs. BocbmepuuHasi cucTeMa CUYUCICHUS.
[lepeBoa ymcen K3 BOCBMEPUYHOM CHCTEMBI B JBOMYHYIO U JECATUUYHYIO
cuctemMbl u obparHo. IllectHamnarepudnas cuctema cuucieHus. I[lepeBon
yucea W3 MIECTHAAUATEPUYHON CHUCTEMBI B JABOMYHYH), BOCBMEPHUUYHYIO U
JECATUYHYIO CUCTEMBI U 0OpPATHO.

Apudmerrnueckue ornepaiuy B JBOUYHON CUCTEME CUUCIICHUS

2.7

Jlormueckue  BbICKa3biBaHHUs. Jlormdeckme  3HAueHHUsA  BBICKA3BIBAHUM.
DJIeMEHTapHbIE M COCTaBHBIC BBICKa3bIBaHUA. JlorHMueckue omneparyu:
«1» (KOHBIOHKLHMS, JIOTUYECKOE YMHOXEHHE), «WIn» (JIU3BbIOHKIIUS,
JIOTUYECKOE CJIOKEHHE), «He» (Jlorudyeckoe oTpunianue). Ilpuopurer
JOTUYECKUX oneparuid. OnpeneneHne HCTUHHOCTA COCTaBHOT'O BBICKa3bIBaHUSI,
€CIM W3BECTHBl 3HAYEHUSI WCTUHHOCTH BXOISIIUX B HETO 3JIEMEHTAPHBIX
BbICKa3bIBaHUU. Jlormueckue BbIpaxkeHus. lIpaBuiia 3amucu  JIOTMYECKUX
BbIpakeHuid. [locTpoenne Tabnil UICTUHHOCTH JIOTHYECKUX BBIPAKEHUN

2.8

Jlormueckue 3eMeHThl. 3HAaKOMCTBO C JJOTHYECKHUMH OCHOBaMU KOMIIBIOTCPA

29

HenpepeiBHble n auckpetrHsle moxaenu. Mmuranumonnsle mMozenu. HMrpossie
mojzenu. OlLeHKa aJeKBaTHOCTH MOJENIN MOJETUPYEMOMY OOBEKTY M LIESM
MOJEIINPOBAHUS

2.10

Tabmuunsie Mmomenu. Tabaua Kak MpeICTaBICHNE OTHOIICHUSI.
ba3pl mansbix. OTOOp B TabnMile CTPOK, YAOBIETBOPSIOIIMX 33aJaHHOMY
YCIIOBUIO

2.11

I'pad. Bepmmna, pebpo, myTh. OpuEHTUPOBAHHBIC M HEOPHEHTHPOBAHHBIE
rpadel. Inuna (Bec) peOpa. BecoBas matpuia rpada. JinHa myTH MEXITy
BepirHamu rpada. [louck ontumanbHoro mytu B rpade. HauanbHas BeprmHa
(UICTOYHMK) M KOHEYHas BeplIMHA (CTOK) B OpPHUEHTUPOBAHHOM rpade.
Briuucnenue konuyecTsa myTeil B HAIIPaBICHHOM allMKJIMYECKOM rpade

2.12

HepeBo. Kopens, Bepmmna (y3emn), TucT, pedpo (ayra) nepesa. Beicora nepesa.
[ToxnepeBo. Ilpumepst wucnonb3oBaHusi JepeBbeB. [lepebop BapuaHTOB
C IOMOLIBIO JIepeBa
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AJITOPUTMBI U TPOTPaMMUPOBAHUE

3.1

CaoiicTBa anroputma. CnocoObl 3anucHu anroputMa (CIOBECHBIH, B BUIE OJOK-
CXEMBI, POTpaMma).

CocTaBieHue airOpUTMOB U TIPOTPAMM C UCIIOIH30BAHUEM BETBJICHHM, IUKIIOB
¥ BCIIOMOTATENIbHBIX AJITOPUTMOB IS yIpaBieHus wucrnoiaHutenem (Pobor,
UYepenamka, YepTe:kHUK W Apyrue). BrIMoTHEHWE alrOpUTMOB BPYYHYIO
U Ha KOMIIBIOTEPE

3.2

Azpik mporpammupoBanust (Python, C++, Ilackane, Java, C#, UIkonbHbIii
AnroputmMudeckuid S3bIK).

CucremMa mnpOrpaMMUpPOBAHMS: PEJAKTOP TEKCTa MpOrpaMM, TPAHCIATOP,
OTJIaTYHK.

IlepemenHas: Tun, uMms, 3HauyeHue. llenble, BEIIECTBEHHbIE U CUMBOJIBHBIE
NIEPEMEHHBIE.

Omnepatop mnpucBauBaHUs. ApUPMETHYECKHE BBIPAKEHUS U TMOPAIOK HUX
BbluKciieHud. Onepanuu ¢ LeJbIMU YUCIaMU: LEeJIOYMCIEHHOE JIeJICHUE,
OCTaTOK OT JEJICHHUS.

BerBnenus. CocraBHble yCIOBUS (3aIUCh JIOTMUECKHUX BBIPAXKEHHUH Ha
U3y4aeMOM  SI3bIKE  IporpammupoBaHusi). HaxoxzaeHue  MuHUMyMa H
MakCUMyMa M3 JBYX, TpeX W 4YeThlpex uucen. PemieHue KBaJapaTHOrO
YPaBHEHUS, UMEIOLLErO BEIIECTBEHHBIE KOPHHU.

[{uki ¢ ycmoBueM. Anroput™ EBkiuza Juist HaX0KAEHUS HAMOOIBIIEr0 00IIEro
JEJINTENsl JBYX HaTypaJlbHbIX uMces. Pa3OueHne 3anucu HaTypajabHOro 4ucia
B IIO3UIIMOHHOM CHUCTEME C OCHOBAaHMEM, MEHbIUMM WM paBHbIM 10, Ha
OTJIeTIbHBIE LIU(PBHI.

[{ukJ1 ¢ nepeMeHHONW. AITOPUTMBI IPOBEPKHU AEIUMOCTH OAHOTO LIEJIOT0 YHCIIa
Ha JIpyroe, IPOBEPKH HATYPAIBHOIO YUCIa HA MPOCTOTY

3.3

O6paboTka CUMBOJIBHBIX JaHHBIX. CHMBOJIBHBIE (CTPOKOBBIC) MEPEMEHHBIE.
[TocumBonbHast oOpabotka cTpok. [lojcueT 4YacTOTHI MOSBIEHUS CHUMBOJIA
B cTpoke. BerpoeHnnbie GyHKIMM 1151 00pabOTKH CTPOK

3.4

OnpeneneHue BO3MOXXHBIX PE3yJbTAaTOB padOThl ajJropuTMa MpU JaHHOM
MHO>KECTBE BXOJIHBIX JAHHBIX, ONPEIEICHUE BO3MOXHBIX BXOJHBIX JIAHHBIX,
IPUBOJSILINX K JAHHOMY PEe3yibTaTy

3.5

Tabnuunble BenM4MHBI (MaccuBbl). OgHOMepHbIe MaccuBbl. CoOCTaBlICeHHE
U OTJagKa IMpOTrpaMM, pea3yIOIIUX THUIIOBBIE aJTOPUTMBI 00pabOTKH
OJTHOMEPHBIX YHCIIOBBIX MAaCCHBOB, HA OJHOM M3 S3BIKOB MPOTPAMMHPOBAHUS
(Python, C++, Ilackane, Java, C#, IIkoibHBIM AJNTOPUTMHYECKUN S3BIK):
3aII0JIHCHUE YHCIOBOI'O MAaCCHBA CIIyYalHBIMHA YHCIIAMH, B COOTBETCTBHH
¢ hopmyIT0it MM TTyTEM BBOJIa YUCEIN, HAXO0XKJICHHE CYMMBI 3JIEMEHTOB MaCcCHBa,
JUHCHHBIA MOMCK 3aJJaHHOr0 3HAYCHHMS B MACCHBE, IOJCYET 3JICMEHTOB
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MacCuBa,  YAOBJETBOPSIOIIMX  33JaHHOMY  YCJIOBHIO,  HaXOXJCHHE
MUHHMAaJIbHOTO (MaKCUMAJIBHOTO) 3JIeMeHTa MaccuBa. COpTUPOBKA MaccuBa.
OOpaboTKa MOTOKA JAHHBIX: BBIUMUCIECHUE KOJUYECTBA, CYMMBI, CPEIHEr0
apu(hMEeTHUYECKOr0, MUHUMAJILHOTO W MaKCHUMAJIbHOTO 3HAYCHUsS DJIEMEHTOB
MOCJIEI0BATENBbHOCTH, Y/IOBJIETBOPSAIONINX 3aJAHHOMY YCJIOBHIO

3.6

VYupasnenue. Curnan. OOparnas cBsi3b. [lomyueHne CUTHAIOB OT IUQPPOBBIX
JTATYMKOB (HAMpUMEp, KacaHWs, pACCTOSHHS, CBeTa, 3ByKa). I[lpumepbr
WCIIOJIb30BAHUSI TPHUHIMIIA OOpaTHOW CBSI3M B CHCTEMax yIPaBJICHHS
TEXHUYECKUMU YCTPONCTBAMU C TIOMOIIBIO JaTYMKOB, B TOM 4YHUCIE
B pOOOTOTEXHUKE

HNudbopmaninoHHbie TEXHOJIOTUU

4.1

TexcToBble JOKYMEHTBI U HX CTPYKTYpHBIE 3JEMEHTHI (CTpaHMIla, ad3all,
CTpOKa, CJIOBO, CUMBOJ).

TekcToBbIi MpoHeccop — HHCTPYMEHT CO3JIaHUs, PEAAKTUPOBAHUS U
¢opmatupoBanusi TekcToB. [IpaBuna Habopa Tekcta. PenaktupoBaHue Tekcra.
CpoiictBa cumBoJioB. pudt. Tunsl mpudros (pyOneHsle, ¢ 3aceykamu,
MoHoIMpuHHBIE). [lomykupHoe u KypcuBHoe Hauepranue. CBoiicTBa a03aleB:
rpaHUIIbl, a03allHBIA OTCTYTI, UHTEPBAJI, BeIpaBHUBaHME. [lapaMeTphl cTpaHUIIBL.
CrtuneBoe opMaTUpOBaHUE.

CtpykTypupoBaHue HHPOpPMALUM C TOMOMIbIO CHUCKOB M  TaOJMII.
MHuoroypoBHeBble ciicku. /J[o0aBneHne Tabnuil B TEKCTOBBIE JOKYMEHTHI.
BceraBka n300paxeHuil B TEKCTOBbIE JOKyMEHThl. OOTeKaHUE H300paKeHHM
TeKCTOM. BKiItoueHne B TEKCTOBBINM JOKYMEHT Auarpamm, popmys, Hymepauuu
CTPaHMII, KOJIOHTUTYJIOB, CCHIJIOK U IPYTUX 3JIEMEHTOB

4.2

Pactpossie pucynku. Mcnonb3zoBanue rpadhuyeckux NpUMUTHBOB.

Onepanuu peakTupoBaHus rpadguueckux 00bEKTOB, B TOM YHCIe IU(POBBIX
dororpaduii: u3MeHeHHe pazMepa, oOpe3ka, MOBOPOT, OTpakeHue, padoTta
¢ obsactamu (BbleNIeHUE, KOMMPOBAaHKE, 3JIMBKA I[BETOM), KOPPEKIIUS LIBETa,
SAPKOCTH U KOHTPACTHOCTH.

Bekropnas rpaguka. Co3gaHue BEKTOPHBIX PHUCYHKOB BCTPOEHHBIMU
CpeICcTBaMH TEKCTOBOTO MPOIECCOpa WM JAPYTUX MpOorpaMm (MIPUIIOKEHUN).
Jlo6aBieHrEe BEKTOPHBIX PUCYHKOB B JOKYMEHTHI

4.3

[ToaroroBka mMynbTUMeAUNHBIX Tipe3eHTarui. Cnaiin. JloOaBieHue Ha ciaiif
TeKcTa U u3o0pakeHuil. PaboTta ¢ HECKOJIBKUMU CraiiiamMH.
JloGaBnieHue Ha ciaii ayAMOBU3yaIbHBIX JaHHBIX. AHUMAIs. [ unepcchuiku

4.4

Tumnbl gaHHBIX B SYEHKaX DBJEKTPOHHOW Tabnuubl. PenaktupoBaHue
u (popmarupoBanue Tabiaui. BecTpoeHHbIe GyHKIMM TSI TOMCKAa MaKCUMyMa,
MHUHHMYyMa, CYMMBbI W cpenHero apudmerndeckoro. COpTHpOBKa JaHHBIX
B BbIJCJICHHOM auana3oHe. [locTtpoenue nuarpamm (TUCTOrpaMma, Kpyrobas
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auarpaMMa, TodedHas quarpaMma). Beroop tumna aumarpamMmel.

[IpeobpazoBanne hopmyn npu xKonmupoBanuu. OTHOCUTENbHAS, A0COTIOTHAS
U CMEIIaHHas aJpecarys

4.5

Yca0BHBIC BRIUMCICHUS B DJIEKTPOHHBIX TaOuax. CyMMUPOBaHHE U TTOJICUET
3HAUYEHUH, OTBEYAIOIINUX 3aJlaHHOMY YycloBuio. OO6paboTka OOoJbIINX HAaOOPOB
TaHHBIX. YHCTIEHHOE MOJICTMPOBAHNE B SJICKTPOHHBIX TabIUIIaX
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Ipunooicenue 1

TemaTnueckoe MIaHUPOBAHUE COCTABIIEHO C YYETOM ITPOTPAMMBI BOCIIUTAHUS
MBOY «3CIIy»

BocnuraTenpHbli OTEHIIUAT JAHHOTO YYEeOHOTO IIpeaMeTa 00ecreynBaeT
Co3/laHHu€ OJaronpUsTHBIX YCIOBUH sl IPUOOPETEHUS MIKOJIbHUKAMU OMBITA
OCYIIECTBIICHUS COLIMATIbHO 3HAYUMBIX JI€JI. DTO:

- OIBIT JIeJI, HAMPABJIEHHBIX HA 3a00TYy O CBOEH CeMbe, POJIHBIX U OJIU3KUX;

- TPYJIOBOM OTIBIT, OMBIT YYACTHS B MPOU3BOJICTBEHHOMN MTPAKTHUKE;

- OTIBIT JI€JI, HAIIPABJICHHBIX HA MOJIb3Y CBOEMY POAHOMY IMOCEIKY, CTPaHE B IIEJIOM,
OTIBIT JICATEIIBHOTO BBIPAXKEHUSI COOCTBEHHOM IpaKIaHCKOM MO3UIINH;

- OTIBIT MPUPOJIOOXPAHHBIX JE;

- OIIBIT pa3pelieHrs BO3HUKAIOMNX KOH(QIUKTHBIX CUTYaIlUH B IIKOJIE, TOMa WU
Ha YJIUIIE;

- OIIBIT CAMOCTOSTEILHOTO MPUOOPETEHNS HOBBIX 3HAHUM, IPOBEJACHNS HAYUYHBIX
HCCJIEJIOBAHHM, OIBIT MPOEKTHOM JI€ATEIILHOCTH;

- OIIBIT U3YYEHHS, 3AIIUTHI 1 BOCCTAHOBIICHUS KYJIbTYPHOTO HACIEAUS
YEeJIO0BEYECTBA, OMBIT CO3JJaHUs COOCTBEHHBIX MPOU3BEJCHUN KYJIBTYPHhI, OIbBIT
TBOPUYECKOTO CAMOBBIPAXKEHUS;

- OTBIT BEJICHUS 3/I0POBOT0 00pasa >KM3HU U 3a00ThI O 3/I0POBLE APYTUX JIFOJEH;

- OTBIT OKa3aHUs MOMOIIY OKPYKAIOIIUM, 3a00ThI O MaJIbIIIAX WX TTOKHUIBIX
JIIO/ASIX, BOJJOHTEPCKHUI OIIbIT;

- OTIBIT CAaMOITO3HAHMS U CAMOaHaJIM3a, ONBIT COLUAIBHO TPUEMIIEMOTO
CaMOBBIPAXKEHUS U CAMOPEATU3ALUU.
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