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INOACHUTEJIbBHAS 3AIINCKA

[TIporpamma mo unHpopmaTHke (YyriIyONEHHBI YpPOBEHb) Ha YPOBHE CPEIHEr0 OOILEero
oOpa3oBaHusl pa3paboTaHa HAa OCHOBE TpeOOBaHWI K pe3yabTaTaM OCBOEHHUS OCHOBHOMU
00pa3oBaTesibHON MpOorpaMMBbl CpellHero oOmiero ooOpaszoBaHus, mnpenacraBieHHbx B PI'OC
COO, a taxxe ¢eaepanbHOi pabodeit mporpaMMbl BOCITUTAHUS.

[Tporpamma o uHdopmaTHke 1aET NPeACTaBICHUE O LENsIX, O0Iel cTpaTeruu o0ydeHus,
BOCIIUTaHMS M Pa3BUTHUs oOydarolmuxcs cpeacTBamu ydeOHoro npeamera «Mudopmaruka» Ha
yrIyON€HHOM  YpOBHE,  YCTaHaBIMBAaeT  0O0s3aTesJIbHOE  IMPEIMETHOE  COJEpKaHHe,
npeaycMaTpuBaeT €ro CTPYKTYpUpOBaHHE IO pa3leinaM U TeMaM Kypca, OIpeeseT
pacripesielieHue ero mo kiaccam (TojaM U3ydeHus ), JaéT MPUMEpPHOE pacipeesieHue YIeOHbIX
4acoB 10  TEMAaTHYeCKHMM  pasjelaM Kypca W PEKOMEHIyemyro  (TpUMepHYIO)
MOCJIEIOBATEIBHOCTh UX M3YUYCHUS C YUETOM MEXKIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBS3EH,
JIOTMKH y4eOHOTO0 MpolLecca, BO3PACTHBIX 0COOCHHOCTEH 00ydaroLIuXcs.

[Iporpamma 1o wuH(pOpMaTUKE OINpelenseT KOJIMYECTBEHHblE M  KayeCTBEHHbIE
XapaKTEepUCTUKN Y4eOHOro Marepuayia JUisl KaXIOro roja H3y4deHHs, B TOM 4YHCIE Ui
COJIePKATEIbHOTO HAMOJHEHUS PAa3HOI0 BUIA KOHTPOJS (IIPOMEXYTOUYHOM arTecTanuu
00y4aromuxcsi, BCEpOCCUNUCKUX MTPOBEPOUHBIX pabOT, rOCY1apCTBEHHOW UTOIOBOM aTTECTALUH).
[IporpamMa 1o wuHPOpPMATHKE SBISETCS OCHOBOW MJISi COCTABIICHHS ABTOPCKUX Yy4YeOHBIX
pOTpaMM U Y4eOHHKOB, IOYPOYHOTO TUIAHUPOBAHUS Kypca YUUTEIIEM.

HNndpopmaruka B cpeHeM o011eM 00pa30BaHUU OTPaKaeT:

CYLIHOCTb HH(OPMATHKM KaK HAy4YHOW IUCLUIUIMHBI, HU3y4arolled 3aKOHOMEPHOCTH
IOPOTEKaHUS W BO3MOYKHOCTH AaBTOMAaTHU3alMM HH(POPMALMOHHBIX NPOLIECCOB B Pa3IMYHBIX
cucreMax;

OCHOBHBIE 00J1aCTH NpPHUMEHEHHs WH(GOPMATUKM, Npexae BCero HHGOpMaAIMOHHbIE
TEXHOJIOTUH, YIIPaBJIEHUE U COLUAIBHYIO chepy;

MEXIUCIUTUTMHAPHBIA XapakTep HHPOPMATHKU ¥ WH(POPMAITMOHHOH JIESTETHHOCTH.

Kypc nadopmaTuky s ypoBHS CpeaHero o0mero o0pa3oBaHus SBISIETCS 3aBEPUIAIOIIAM
ATarioM HENPEPHIBHON MOJATOTOBKU 00ydJaromuxcs B 001actu HHGOPMaTUKU U HH(OPMALIMOHHO-
KOMMYHHKAIIHOHHBIX TEXHOJIOTHH, ONMHpaeTcs Ha Coaep)kKaHue Kypca HH()OPMATHKH YPOBHS
OCHOBHOT'O 00IlEro 0O0pa3oBaHUs M ONbBIT IOCTOSIHHOIO TNPUMEHEHUs HH(POPMALMOHHO-
KOMMYHHUKAIIMOHHBIX TEXHOJOIMH, MaéT TEOpPEeTUYECKOe OCMBICIEHUE, WHTEpPHpeTaluio |
0000111€HHE 3TOTO OTIBITA.

PesynbpTarhl yriayOnéHHOro ypoBHS H3y4deHHs ydeOHoro mnpenamera «Hpopmatuka»
OPUEHTHPOBAaHBl Ha TIOJy4YE€HHE KOMIIETEHTHOCTEH Ui TOCIEayomed NpodeccnoHaIbHON
NeSITeTHHOCTH KaK B paMKax TaHHOH MPeIMETHOI 00JacTH, TaKk M B CMEXHBIX C HEHl 00JacTsX.
OHu BKITIOYAIOT B ce0s:

OBJIA/ICHUE KITIOYEBBIMH TOHATUSIMH M 3aKOHOMEPHOCTSIMH, Ha KOTOPBIX CTPOUTCS JaHHAS
npeaMeTHas o0J1acTh, pacro3HaBaHUE COOTBETCTBYIOIIMX MM NPU3HAKOB U B3aWMOCBS3EH,
CHOCOOHOCTh JIEMOHCTPUPOBATh PA3IMYHbBIE MMOAXO/bl K U3YYCHUIO SBJICHUN, XapaKTEPHbIX IS
M3y4aeMoil mpeaMeTHON 001acTu;

YMEHHUE pellaTh THUIOBbIE MPAKTUYECKHE M TEOPETHUECKHE 33a/]a4M, XapaKTepHbIE IS
UCTIOJIF30BaHUST METOJIOB M MHCTPYMEHTAPHSI JAHHOH MPeIMETHOI 00acTu;



HaJU4he TPEACTABICHUH O MaHHOW NPEIMETHONW 00JacTH KaK IEJOCTHOW TEOpUH
(COBOKYITHOCTH TE€OPHii), OCHOBHBIX CBSI3X CO CMEXKHBIMU 00JIaCTAMHU 3HAHUM.

B pamkax yroyOn€HHOro  ypoBHS — M3yueHHs  HMH(OpPMATHKH  0OecrednBaeTCs
IeJIeHaNpaBJIeHHas MOATOTOBKA 00YYaIOIMXCsl K MPOJI0JDKEHUIO 00pa30BaHusl B OpraHU3aIMIX
npoeCCHOHATBHOTO 00pa30BaHMUA MO CIEHUAIBHOCTSAM, HEMOCPEICTBEHHO CBS3aHHBIM C
IU(GPOBBIMU  TEXHOJOTHAMHU, TaKUM Kak HpOrpaMMHas MHXEHepHs, HWH(POpMalMOHHAs
0e3011aCHOCTb, HMH(OPMAIMOHHBIE CHCTEMBbl U TEXHOJIOTMH, MOOMJIBHBIE CHCTEMBI U CETH,
OonblIMe JaHHBIC M MAaIIMHHOE OOy4YeHHE, IPOMBIIIJICHHBIM UHTEpHET Bellei, HCKYyCCTBEHHbIN
UHTEJUIEKT, TEXHOJIOTHM OecHpOBOJHOM CBsI3M, POOOTOTEXHMKA, KBAaHTOBBIE TEXHOJOTHH,
CHUCTEMBI PaCIIPEEIEHHOIO peecTpa, TEXHOJIOIUU BUPTYAJIbHOM U JOIIOJTHEHHOW peanbHOCTEM.

OcHoBHas 1enb n3ydeHus yuyeonoro npeamera «Mupopmaruka» Ha yriryOJaEéHHOM ypoBHE
cpeaHero oOmero oOpa3oBaHUs — OOecleYeHue AaTbHEHIIero pa3BUTUS HH(OPMAIIMOHHBIX
KOMIIETEHIIMH OO0YyYalomerocs, €ro TOTOBHOCTH K JKM3HM B YCJIOBHUAX pPa3BUBAIOIIETOCS
UH(POPMALIMOHHOTO O0ILECTBAa U BO3pacTaroLle KOHKYPEHIMH Ha phIHKE Tpyaa. B cBs3u ¢ 3Tum
uszydenue nHpopmatuku B 10—11 xnaccax 10KHO 00€CTIEUUTh:

c(OPMHPOBAHHOCTh MHPOBO33PEHUS,, OCHOBAHHOIO HA MOHMMAHUU POJIM MH(POPMATUKH,
MH(POPMALIMOHHBIX 1 KOMMYHUKAIIMOHHBIX TEXHOJIOTUI B COBPEMEHHOM OOILECTBE;

c¢(OpMUPOBAHHOCTH OCHOB JIOTHYECKOTO U AITOPUTMUYECKOTO MBIIIIJICHHUS;

c(OPMHPOBAHHOCTh YMEHUH paszinuyaTh (AKTBl M OICHKH, CPAaBHUBATh OLIEHOYHBIE
BBIBOJIbI, BUJIETh MX CBSI3b C KPUTEPUSMHU OLEHUBAHUS U CBSI3b KPUTEPUEB C ONPEICIEHHON
CHCTEMOM [IEHHOCTEH, IPOBEPSTH Ha JIOCTOBEPHOCTH M 00001IaTh HHPOPMALIUIO;

c(OPMHPOBAHHOCTD IIPEJCTABICHUN O BIMSHUN UH(OOPMAIIMOHHBIX TEXHOJIOTUHN Ha KU3Hb
YyejJoBeKa B OOIIECTBE, IIOHMMAaHME COLUAIBHOTO, 3KOHOMMYECKOIO, IOJIUTHYECKOrO,
KYJIBTYPHOTO,  IOPUIWYECKOr0,  MPUPOAHOIO,  JIPrOHOMHYECKOrO,  MEAMIMHCKOIO U
(U3UOTIOTHUECKOT0 KOHTEKCTOB HH(OPMAIIMOHHBIX TEXHOJIOTHIA;

NPUHATHE MPABOBBIX M 3TUYECKUX aACMEKTOB MH(MOPMALMOHHBIX TEXHOJIOTHI, OCO3HAHUE
OTBETCTBEHHOCTH JIIOJIEH, BOBJEUYEHHBIX B CO3JaHHE M HCIOJIb30BaHHWE HH(DOPMAIIMOHHBIX
CHCTEM, paclpoCTpaHeHHEe HHHOPMAITUH;

CO3JaHME YCJIOBMM Ui pa3BUTHS HAaBBIKOB  Y4eOHOH, IPOEKTHOH, Hay4yHO-
HCCJIEIOBATEIbCKON U TBOPUECKOH 1€ATEIbHOCTH, MOTUBALIMU O0yYaIOIINXCS K CAaMOPa3BUTHIO.

B conepxanun yae6Horo npeamera «MHpopmaTHKay BBIIENSIOTCS YEThIPE TEMATHYECKUX
paszznena.

Pasnen «llugpoBasg rpaMOTHOCTB» IOCBAILIEH BOIPOCAM YCTPOMCTBA KOMIIBIOTEPOB U
JPYTUX 3JIEMEHTOB LU(PPOBOrO OKPYXKEHHUS, BKIIOYAs KOMIBIOTEPHBIE CETH, HUCIOJIb30BAHUIO
CPEICTB ONEPALlMOHHOW cHCTeMbl, paboTe B ceTH MHTepHET M MCHOIb30BAaHUIO HMHTEPHET-
CepBUCOB, HHGOPMAITMOHHON 0€30MaCHOCTH.

Paznen «Teopernyeckue OcHOBbI HMH(OPMATHKM» BKIIOYaeT B ce0s MOHATUHHBIN
anmnapat MHGOpPMAaTHKHU, BOIPOCH KOAUPOBaHUSA MHGOpPMAIMU, U3MEPEHUsT MHPOPMAIHOHHOTO
00BbEMa JTaHHBIX, OCHOBBI AITeOpBI JIOTUKU M KOMIIBIOTEPHOTO MOJEINPOBAHMUSL.

Paznen  «AaroputMbl M NPOrpaMMHpPOBAaHHE)  HallpaBIeH Ha  Pa3BUTHE
QITOPUTMUYECKOTO  MBIIUICHUS, pPa3pabOTKy @JIrOPUTMOB W  OLEHKY MX CJOXHOCTH,
(opMHpOBaHHE HABBIKOB pealM3allid MPOrpaMM Ha s3bIKax MPOrpPaMMHPOBAHUS BBICOKOTO
YpPOBHSI.



Paznen «UHpopManMOHHBIE TEXHOJOTMM» TOCBSAIIEH BOINpOCaM MPUMEHEHHS
MH(POPMALIMOHHBIX TEXHOJIOTHH, PeaM30BaHHBIX B MPUKIAJAHBIX MPOIPAMMHBIX MPOIYKTaX H
MHTEpPHET-CEepBUCAX, B TOM YHCIE B 33Jauax aHalIM3a JaHHBIX, HCIOJIH30BAHUIO 0a3 JaHHBIX U
AIIEKTPOHHBIX TAOJHII ISl PELICHUs TPUKIIaIHBIX 3a]1a4.

B npuBenénnom manee conepkanuu ydeOHoro mpeamera «HHpopMaTHka» KypcHBOM
BbIJIEJICHBI JTOTIOJTHUTEIbHbIE TEMBI, KOTOPHIE HE BXOJAT B 00s13aTENIbHYIO TPOrpaMMy O0yueHus,
HO MOTYT OBITh MPEIIOKEHBI ISl U3YYEHHs] OT/EIbHbIM MOTHBHUPOBAHHBIM M CIHOCOOHBIM
00yJaronuMcs.

VYrinyOnéHHbIH ypOBEHb U3y4eHUS] MHPOPMATHUKU PEKOMEHIYETCS JJI TeXHOJIOTHYEeCKOro
npodwis, OPUEHTUPOBAHHOTO HA WMHXCHEPHYI0 U WH(POPMALMOHHYIO CQepbl IeSTEIHLHOCTH.
Yrany6néHublii ypoBeHb H3ydeHHs] WH(POPMATUKHA OOECIIEYMBAET: MOATOTOBKY OOYYaroIIUXCH,
OPUECHTHUPOBAHHBIX Ha CHENHMAJIBHOCTH B 00JacTM HMH(OPMAIMOHHBIX TEXHOJOTUH U
WH)KEHEPHBIE CIIEHUAIBHOCTH, YYacTHE B IPOEKTHOM M HCCIIEAOBATENILCKON esSTeNbHOCTH,
CBSI3aHHOM C COBPEMEHHBIMH HAIIPaBICHUSIMH OTPACIUd WH(GOPMALMOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTHIl, TOJATOTOBKY K Yy4YacTHIO B OJIMMIIMAAax M chadye EmuHOro rocymapcTBEeHHOTO
9K3aMeHa 1o HHPOpMaTHKE.

[TocnenoBaTenbHOCTh M3YYEHHS TEM B Mpeleiax OJHOro roja oOydeHUsS MOXKET OBITh
U3MEHEHa I0 YCMOTPEHHIO YYHUTENsl HpPU TOATOTOBKE pabdoyeil MporpaMMbl M TOYPOYHOTO
TUTAHUPOBAHMSL.

OO01miee yucIo YacoB, PEKOMEHIOBAaHHBIX Ui M3ydeHust nHpopmaTuku — 272 vaca: B 10
kiacce — 136 yacoB (4 yaca B Hezeno), B 11 kimacce — 136 yacoB (4 yaca B HECIIO).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

Hudposasg rpaMOTHOCTH

TpeGoBanus TeXxHUKH 0€30MACHOCTU U TUTHUEHBI IpU paboTe ¢ KOMIBIOTEPAMU U IPYTUMU
KOMIIOHEHTaMHU IIU(POBOTO OKPYKEHHUS.

[Tpunuuner pabOThl KOMIIBIOTEPOB M KOMIBIOTEPHBIX CHCTEM. ApXHUTEKTypa (oH
Helimana. ABTOMaTH4eCKO€ BBIIIOJIHEHUE MTPOrpaMMBl poueccopoM. OrnepaTuBHAsL, IOCTOSTHHAS
U JonroBpeMeHHas mnamsaTb. OOMEH JaHHBIMH C MOMOIIBI0 IKH. KOHTposuiepsl BHEUIHHX
ycTpoucTB. [IpsAmoii 1oCTyI K maMATH.

OcHOBHBIE TEHJIEHIMU pa3BUTHA KOMIBIOTEpPHbIX TexHosnoruil. IlapamiensHbie
BbIYMCIIeHUs.  MHoromponeccopubie  cuctembl.  CynepkoMmbioTepsl.  Pacrnpenenénnbie
BBIUMCIIUTENbHBIE CUCTEMBI U 00paboTKa OOIBIINX AaHHBIX. MOOUIbHBIE ITU(POBHIE YCTPOHCTBA
MU HUX POJb B KOMMYHHMKalUAX. BcCTpoeHHble KOMIBIOTEPbl. MUKPOKOHTPOJLIEPHI.
Po6oTu3npoBaHHbIe IPOU3BOICTBA.

[IporpaMmMHOe oOecrieueHHe KOMIIBIOTEPOB M KOMIBIOTEPHBIX CHUCTEM. Bujbl
IpOTPaMMHOTO obOecriedeHus: U ux HazHaueHne. OCOOCHHOCTH MPOrPaMMHOTO OOecreueHUs
MOOWIBHBIX ~ ycTpoiicTB. IlapamnensHoe mnporpamMupoBanue. CHCTEMHOE MNPOrpaMMHOE
oOecneuenue. OnepanuoHHbIE cHUCTEMBl. YTWIUTHL JlpaiiBepbl ycTpoiicTB. MHCTamusuus u
JEUHCTAJUISILUS IPOrPaMMHOI0 00€CIIeYEeHHUS.

daiinoBbie cUCTeMbI. [I[pUHIMIIBI pa3MeICHUS 1 KMEHOBaHUs (paiiiioB B IOJITOBPEMEHHOM
namsit. [laGnonb! 115 onucanus rpymni (aiios.

[TporpammHuoe obecnieuenue. JlnieH3upoBaHue NPOrpaMMHOTO obecriedeH s U UPPOBBIX
pecypcoB. IlpompuerapHoe u cBoOogHOe mporpamMmHoe oOecrneyeHne. Kommepueckoe u
HEKOMMEPUYECKOE HCIIOJIb30BaHUE MPOrpaMMHOro olecreyeHus U LU(POBBIX PECypcoB.
OTBeTCTBEHHOCTh, YCTaHABJIMBaeMas 3aKoHoJaTelnbcTBOM Poccuiickoit ®enepanun  3a
HENPaBOMEPHOE UCMOIb30BaHUE MPOrPaMMHOI0 o0ecriedeHns U HU(POBBIX PECYPCOB.

[TpyHIMIIBI OCTPOEHUS W ammapaTHble KOMIIOHEHThl KOMIBIOTEpPHBIX ceTeil. CeTeBble
nporokoibl. Cetb MHTEepHET. Anpecanus B cetu Uurepuet. [Iporokonst cteka TCP/IP. Cuctema
JIOMEHHBIX UMEH.

Paznenenne |IP-cetm Ha moaceth ¢ moMomiblo  Macok  mojceredt.  CereBoe
agMuHKMCTpupoBaHue. IlolydeHne NaHHBIX O CETEBBIX HACTpoiKkax KommbroTepa. IIposepka
HaJIM4Ms CBA3HM C y3JI0M ceTu. Onpenernenne MapipyTa JIBUKEHUS TTaKETOB.

Bunst gestenpHocT B cetu Wutepuer. CepBuchl WutepHera. I'eomHdpopmanmionHbie
cucTeMbl. ['eoJOKaIlMOHHbBIE CEPBHUCHI PealbHOrO0 BpPEMEHM (HampuMep, JOKalus MOOMIBHBIX
TeneQOHOB,  ONpeAeNieHHEe  3arpyKeHHOCTH  aBTOMAarucrpaiei),  HMHTEPHET-TOProBIIs,
OpoHHpOBaHWE OMIJIETOB U TOCTUHHIL.

['ocynapcTBEHHBIE 2JIEKTPOHHBIE CEPBUCHI U yCIyrd. ColuanbHbIE CETH — OpPraHU3alus
KOJIJISKTUBHOTO B3aUMOJICHCTBUS M OOMeHa JaHHbIMU. CeTeBOM ATHUKET: MpaBUiia MOBEICHUS B
kubepnpoctpanctBe. I[lpobrema moOATMHHOCTH mONMydeHHOH uHGpopMauuu. OTKpBITHIE
o0pa3oBaTeNbHbIE PECYPCHI.

TexHOreHHblE W JKOHOMHMYECKHE  YIpO3bl, CBSI3aHHBIE C  HCIOJb30BaHUEM
MH(}OPMaLMOHHO-KOMMYHUKAIIMOHHBIX TeXHOJIOTUNA. Ob11ne nmpo6ieMbl 3auThl HHQOpMaLUU 1



uHpopmanmonHoit  O6e3zomacHocTH. CpeacTBa 3amuThl  WHGOPMAIMM B KOMITBIOTEPAX,
KOMITBIOTEPHBIX CETSIX M aBTOMATH3MPOBAHHBIX HWH(POPMALMOHHBIX cucTeMax. I[IpaBoBoe
obecrnieueHrne HHHOPMAITMOHHON OE30ITaCHOCTH.

[IpenoTBpaiieHne HECAHKIIMOHUPOBAHHOTO JOCTYNMa K JHMYHOW KOH(HUIACHIHATIHHON
uHpOpMaLIMK, XpaHALICWCSs Ha TEPCOHAIBHOM KOMIBIOTEpE, MOOWMIIBHBIX YCTPOWCTBAX.
BpenonocHoe mnporpammHoe obecriedeHue M crnocoObl OOpbObl ¢ HUM. AHTHUBHUPYCHbBIE
nporpaMmMbl. Opranusanus JMYHOTO apxuBa nHGopMmauuu. PesepsHoe konupoBanue. [laponabHas
3alUTa apXUBa.

Iudpoanue nanHbix. CumMMeTpuuHble U HecuMMeTpuuHble mugpsl. [Hudpsr npocToit
3amensl. [udp Lesaps. [lndp Bwkenepa. Anroputm mudpoanus RSA.

Teopernueckne 0ocHOBbI MHPOPMATHKH

WNudopmanus, nanasle u 3HaHus. VH(pOpMaMOHHBIE MPOLECCH B MPHUPOJIE, TEXHUKE U
o01iecTBe.

HenpepbiBHbIE U JUCKpETHbIE BEIMUYMHBI U cUrHaibl. HeoOXOAMMOCTh AMCKpEeTH3aluu
uHpOpMaLuy, peHa3HaAueHHOM JJIs1 XpaHeHUsl, nepeaadn 1 00padoTKU B IM(PPOBBIX CUCTEMAX.

JlBonyHoe KkoaupoBaHue. PaBHOMepHble M HepaBHOMEpHbIE Koabl. JlekoaupoBaHue
COOOLIEHNH, 3alIMCAHHBIX C TMOMOIIbI0 HEpaBHOMEPHbIX KoaoB. Ycioue Pano. Iloctpoenue
OJIHO3HAYHO JEKOJAMPYEMBIX KOJOB C IOMOIIBIO JAepeBa. EAMHUIIBI M3MepeHHs] KOIMYecTBa
uHpopManuu. AnpaBUTHBIA MOIXO/ K OIIEHKE KOJINYEeCTBA HH(DOpMAIIH.

Cucrtemsl cumcieHus. Pa3BépHyras 3ammch IENbIX W JPOOHBIX YMCENl B MO3UIIMOHHOMN
cucreMe cuncieHus. CBOICTBAa TMO3WIIMOHHOW 3allMCH YMCIA: KOJMYECTBO LU(pP B 3aIlUCH,
IPU3HAK JEIMMOCTH YHUCJIAa HA OCHOBaHME CHUCTEMbl CUMCIEHHA. AJITOPUTM IepeBoja LEJI0ro
yucia U3 P-u4HOM cuCTeMbl CUMCIIEHUS B IECATUUHYIO. AJITOPUTM I1€PEBOAA KOHEUHOU P-u4HOM
JpoOu B AECATUUHYIO. AJITOPUTM MEPEBO/IA LEJIOT0 YKCIa U3 IeCATUYHON CUCTEMbl CUUCIICHUS B
P-nunyto. [lepeBox koHeuHOW aecATHYHOM ApoOu B P-nuHyro. JIBomuHas, BOCbMEpUYHAas U
HIECTHAI[ATepUYHasl CUCTEMBbl CUMCIICHUS, CBSA3b MEXAYy HUMH. ApH(MeTHUYECKHe Olepaluu B
MO3UIMOHHBIX CHUCTEMax cuucieHus. TpouyHas ypaBHOBEIIEHHAas CHCTEMa CYHCIICHUS.
JIBOMUYHO-IECATUYHAS CUCTEMA CUUCIICHUSI.

KomupoBanue TtekctoB. KomupoBka ASCIl. OpnoGaiitHbie koampoBku. Cranmapt
UNICODE. KomupoBka UTF-8. Ormpenenenne WHGOPMAIMOHHOTO 00BEMAa TEKCTOBBIX
COOOILEHUI.

KonupoBanue nzobpaxenuid. Onenka nHGOpMAIIMOHHOTO 00bEMa rpaduyeckux JaHHBIX
IpU 3aJaHHBIX pa3pelleHHd U TIyOMHe KoJaupoBaHus LiBeTa. lIBeToBhle Monenu. Bekrophoe
koaupoBanue. @opmarsl rpapudeckux aiinos. TpéxmepHas rpaduka. OpaxranbHas rpaduka.

KomupoBanue 3Byka. OrieHka HWH(POpMAIMOHHOTO OO0BEMA 3BYKOBBIX JaHHBIX TMIPHU
3aJJaHHBIX YaCTOTE AUCKPETU3ALNH U Pa3psSIHOCTH KOJUPOBAHUSI.

Anrebpa noruku. ITonstue Bbicka3biBaHUA. BbickasbiBaTenbHblE (OPMBI (IIPEIUKATHI).
KBanTtops! cyiiecTBoBaHUs U BCEOOUTHOCTH.

Jlornueckue omnepanuu. TaOGmuikl UCTHHHOCTU. Jlormueckue BelpakeHUs. Jlormueckue
ToXkaecTBa. JloKa3aTenbCTBO JIOTHUECKUX TOXAECTB C IIOMOIIBIO TaONUI HCTUHHOCTH.
Jlornueckue onepanuy 1 onepanuy Haj MHOKECTBAMH.

3aKoHBI anreOpbl JOTMKH. DKBUBAJIEHTHBIE NMPEOOpPA30BaHMS JIOTHUECKUX BBIPAKECHUH.
Jlornueckue ypaBHEHUs U CHCTEMBI YPAaBHEHMIA.



Jlornueckue (yHKIHMU. 3aBUCHUMOCTb KOJMYECTBA BO3MOXHBIX JIOTHYECKUX (DYHKIMHA OT
KOJINYeCTBa apryMeHTOB. [1oJIHbIE CHCTEMBI JTIOTHYECKHX (YHKIIUH.

Kanonnyeckne ¢Gopmbl JIOTHYECKUX BbIpakeHUH. COBEpLICHHbIE IU3BIOHKTHBHBIE U
KOHBIOHKTHBHBIE HOPMaJIbHBIE (POPMBI, AITOPUTMBI UX IMIOCTPOEHUS 110 TaOIUIE HCTHHHOCTH.

Jlormueckue 3yeMeHThl B cocTaBe KommbroTepa. Tpurrep. Cymmarop. MHoropaspsiHblii
cymmarop. IlocTpoeHne cxeM Ha JOTMYECKMX JJIEMEHTax II0 3aJaHHOMY JIOTUYECKOMY
BBIPAKCHUIO. 3aIIUCh JIOTHYECKOTO BBIPAXKEHHUS 10 JIOTHYECKOU CXEME.

IIpencraBieHue LEabIX YUCEI B MAMATH KOMIIbIOTEpa. OrpaHUYeHHOCTh AMANa30HA YUCEI
IIPY OTPaHMYCHUU KOJIMYECTBA paspsanoB. llepenonHenue paspsnHoil ceTku. be3zHakoBble n
3HAKOBBIC JJAHHBIC. 3HAKOBBINA OUT. JIBOMUHBIN JOMIOJHUTEIHHBINA KO OTPUIATEIIHHBIX YHCET.

[ToGuToBBIe NOTMYECKHE omnepanuu. Jlormdeckuid, apudMeTHUecKuii W NIHUKIUYECKUN
casury. lllndpoBanue ¢ TOMOIIBI0 TOOUTOBOM omepanun «uckitovaromee MJIN».

[IpencraBieHre BEUIECTBEHHBIX YWCEN B IaMATH KOMIbIOTEpa. 3Hayamias dYacTb U
nopsiiok  yucna. Jlpama3oH 3HaueHWil BellecTBEHHbIX uucen. [IpoGiembl  XpaHeHus
BEUICCTBCHHBIX YHCEN, CBS3aHHBIE C OIPAaHUYECHHEM KOJIMYECTBAa pa3psaoB. BeinosnHeHue
olepanuii ¢ BeIECTBEHHBIMHU YUCIIAMH, HAKOIIJICHHE OLIMOOK MPU BBIYUCICHHUSX.

AJITOPUTMBI M IPOIPAaMMHPOBAHHE

OmnpeneneHre BO3MOXHBIX PE3yJIbTaTOB padOThl MPOCTEUIINX aJrOPUTMOB YIPABIICHUS
UCIIOJIHUTENIIMA U BBIUMCIMTEIBHBIX alropuTMOB. OmpeleneHne HCXOAHBIX JAHHBIX, IPU
KOTOPBIX QJITOPUTM MOXET AaTh TPeOyeMbIil pe3yIbTar.

Oranbl pelieHus 3ajad Ha Kommbiorepe. MHCTpyMmMeHTanbHBIE CpEICTBAa: TPaHCIATOP,
OTIaI4uuK, npopuaupoBiink. Kommuisuus M uUHTeprnperauus mnporpamm. BupryanbHble
MAIlUHBI.

WuterpupoBanHas cpena pa3paboTku. Meronabl omiiafku mnporpamm. lcmonb3oBaHue
TpaccUpoBOYHBIX Tabauu. OTianouHslid BeIBOA. [lomaroBoe BbIosHEHHE MporpamMMbl. Touku
ocra”oBa. [IpocMOTp 3HaUYeHMI IEPEMEHHBIX.

S3pik mporpammupoBanus (Python, Java, C++, C#). Tumbl JaHHBIX: IETOYHUCICHHBIC,
BEIIECTBEHHbIE, CHMBOJIbHBIE, JIornueckue. BerBienus. Cnoxuble yciaoBus. L{ukiel ¢ ycnoBuem.
[yl 10 mepeMeHHoN. B3auMo3aMeHseMOCTh Pa3IMYHbIX BUJOB LUKIOB. MIHBapHaHT 1UKIIA.
CocraBieHne UKJIa C UCIOJIb30BAHUEM 3apaHee ONpeIeIEHHOTO MHBAapHUaHTa IUKIIA.

JlokymenTupoBanue nporpamm. Mcnonb3oBanue kommeHTapues. Ilonroroska onucanus
IIPOrpaMMbl U HHCTPYKLUU AJIS TI0JIb30BaTENS.

ANropuT™Mbl 00pabOTKM HATYpaJIbHBIX YHCEJ, 3alMCAHHBIX B MO3UIMOHHBIX CHCTEMax
CUHCIIEHUS: pa3OueHHe 3alucu 4Yuciaa Ha OTHeNbHbIe LUQPbI, HAXOXKAEHHE CYMMbl U
npousBeneHus Hudp, HaX0kKACHNEe MaKCUMaIbHON (MUHUMAaJIbHOM) HU(PBHI.

HaxosxieHne Bcex IpoCThIX YKCell B 3aJaHHOM Auana3oHe. [IpencraBinenue uucna B Buie
Habopa MPOCThIX COMHOXKHUTENEH. ANTOPUTM OBICTPOTO BO3BE/ICHUS B CTEIEHbD.

O6paboTka naHHBIX, XpaHAMUXCs B ¢ainax. TekcToBble U nBouYHbIE (ailipl. DaitoBbie
nepeMeHHbIe ((aiinoBble ykazarenu). UreHue u3 ¢aiina. 3anuce B daiin.

Paz0Ouenue 3amaun Ha nmoazanaun. [loamporpammel (mpoueaypsl U ¢yHkuun). Pexypeus.
PexypcuBHble 00bekThl ((ppakTansl). PekypcuBHble mpoueaypsl U ¢yHkiuu. Mcmnons3oBaHue
CTEKa JJIs1 OpraHU3alMi PEKYPCUBHBIX BHI30BOB.



Hcnonp3oBaHue cTaHAapTHOW OWOIMOTEKM s3bIKa TMporpammupoBaHus. IloakmroueHue
OMOIMOTEK MOANPOTrpaMM CTOPOHHUX MPOM3BOAUTENCH. MOAYIBHBIA NPUHIMIT TTOCTPOCHUS
IIPOrPaMM.

Uucnennsie MeToapl. TouHoe u mpHOMMKEHHOE pelieHust 3afadd. YMCIeHHbIE METO[IbI
pelIeHusT ypaBHEHHi: MeToj mepedopa, METOJ TOJOBUHHOTrO jeneHus. llpubmmkénHoe
BBIUMCJICHHE JJUH KpUBBIX. Brruucienue miomaaei ¢Guryp ¢ moMouipo YMCICHHBIX METOJOB
(MeTo MPSAMOYTOIBLHUKOB, MeTO T Tparenuid). [lonck Makcumyma (MuHHEMyMa) QYHKITUN OJTHOM
MIEPEMEHHON METOJIOM IIOJIOBUHHOIO JIEJICHUSI.

OO6paboTka CUMBOJIbHBIX JaHHBIX. BcTpoeHHbIe QYHKIMH A3bIKa IPOrPAMMUPOBAHUS IS
00pabOTKM CHMBOJIBHBIX CTPOK. AJNTOPUTMBI OOpaOOTKM CHUMBOJBHBIX CTPOK: IMOJCYET
KOJINYECTBA MOSBICHUH CHMBOJIa B CTPOKE, pa30MEHHE CTPOKH Ha CJIOBAa MO MPOOETHHBIM
CUMBOJIaM, IIOMCK IOACTPOKM BHYTPU JAHHOM CTPOKM, 3aMEHa HaWJCHHOM IIOJCTPOKM Ha
JpYryro CTpoKy. I'eHepanust Bcex CIOB B HEKOTOPOM aiihaBUTE, YAOBJIECTBOPSIOUINX 3aaHHBIM
orpannueHusM. [IpeobpazoBanue uncia B CHMBOJIBHYIO CTPOKY M OOpaTHO.

MaccuBbl U TOCIEAOBATENbHOCTH 4YHCeNl. BpruncieHne 0OOOMIEHHBIX XapaKTEPUCTHK
9JIEMEHTOB MaccuBa WM YHCIOBOM TMOCIEI0BATENIbHOCTH (CyMMBbI, MPOU3BEICHUS, CPEIHErO
apu(QMETUYECKOT0, MUHUMAIBHOTO U MAaKCHUMAallbHOTO 3JIEMEHTOB, KOJIMYECTBA JJIEMEHTOB,
YIOBJIETBOPSIONIMX 33JIAaHHOMY YCJIOBHIO). JINHEHHBIN MOUCK 3aJaHHOTO 3HAYCHHSI B MACCHUBE.

CoptupoBka ogHOMEpHOro MaccuBa. [IpocTeie METOIBI COPTUPOBKU (METOJ ITy3bIpbKa,
METO/]I BbIOOpA, cOpTUpOBKa BcTaBKaMu). CopTrpoBKa ciusiHUEM. bbIcTpas copTupoBKa MaccuBa
(anroputm QuickSort). /IBon4HbII MOKMCK B OTCOPTUPOBAHHOM MACCHBE.

JIBymepHBIE MaccHBBl (MaTpulbl). ANTOPUTMBI 00paOOTKHU JIBYMEPHBIX MAacCHUBOB:
3al0JHEHUE JIBYMEPHOTO YHUCJIOBOTO MAacCHMBa IO 3aJlaHHBIM IpaBUJIaM, IMOUCK 3JIEMEHTa B
JBYMEPHOM MAacCHBE, BHIYMCICHHE MaKCUMyMa (MUHUMYMa) U CYMMBI 3JIEMEHTOB JBYMEPHOTO
MaccHBa, IEPECTaHOBKA CTPOK U CTOJIOIIOB ABYMEPHOTO MacCHBA.

HNupopmManoHHbIE TEXHOJTOTHH

TekcroBblii pouieccop. Penaktuposanue u gpopmatuponanue. [lposepka opdorpaduu u
rpamMMatuku. CpeacTBa IMOMCKAa M aBTO3aMEHbI B TEKCTOBOM Iporieccope. Mcnonb3oBaHue
ctiwiield. CTpyKTypUpOBaHHbIE TEKCTOBBbIE NOKyMEHTbl. CHOCKH, ornaBieHue. KosiexkTuBHas
pabota ¢ nokyMeHTaMu. HCTpyMEHTBI pelieH3upOBaHusl B TEKCTOBBIX Ipoleccopax. O0i1auHble
cepBuchl. JlenoBas mepenucka. Pedepar. [IpaBuna nutupoBaHus HCTOYHMKOB U O(OpMIIEHUS
6ubnmuorpaduueckux ccbutok. OpopmiieHre CucKa JIUTepaTypbl. 3HAKOMCTBO ¢ KOMIIBIOTEPHOM
BEPCTKOM TeKcTa. TexHMuUeckne cpeAcTBa BBoja TekcTa. Crenuanu3supoBaHHBIE CPENCTBA
PENAKTUPOBAaHUS MAaTEMAaTUYECKUX TEKCTOB.

AHamu3  naHHbIX. OCHOBHBIE  3aJaud  aHaJW3a  JaHHBIX:  [IPOTHO3MPOBAHUE,
KJlaccu(UKalus, KiacTepusanus, aHanu3 oTkiIoHeHu#. [locienoBarenpbHOCTh peleHUs 3aaady
aHaJIM3a JaHHBIX: cOOp MEPBUYHBIX JAHHBIX, OUMCTKA U OLIEHKA KaueCcTBa JIaHHBIX, BEIOOD W/HIIN
MIOCTPOCHHE MOJENHU, MpeoOpa3oBaHUe [AHHBIX, BU3YyalIM3allMs MaHHBIX, HMHTEPHpETarus
pe3yibTaroB. [IporpaMMHBIE CpeACTBa U MHTEPHET-CEPBUCH JUIsl 0OpaOOTKU M MPEICTaBICHUS
naHHbIX. bonbiue nanueie. MamuHHoe o0ydenue. VHTemeKTyanbHbli aHaIu3 TaHHBIX.

AHau3 JaHHBIX C TOMOIIBIO 3JEKTPOHHBIX Tabnuil. BeluncieHune cymMbl, CpelIHEro
apu(pMeTHuecKoro, HauOONbLIET0 (HAUMEHBIIET0) 3HAYEHUs JHana3oHa. BeruncieHue
Kod(uIMeHTa KOpPpEeIsUu BYX psIoB AaHHbIX. IlocTpoeHue cronOuarhiX, JIMHEHYAThIX U



KpyroBbeix auarpamm. [loctpoenue rpadukoB Gpynkiuii. [logdop muHUM TpeHaa, perieHue 3aaa4
IIPOrHO3UPOBAHUS.

UucneHHOe pelleHue ypaBHEHUH € MOMOIIBI0 moadopa mapamerpa. ONTUMHU3AIMS Kak
MOWCK HAWIY4IIEro peleHHs B 3aJaHHBIX yciuoBusx. LlemeBas (yHKIMS, OTrpaHUYCHHUS.
JlokanbpHbIE W TJIOOATBHBIA MHUHMMYMBI 11eeBOM (yHKIMH. Pemenue 3amad onTUMH3AIMU C
HIOMOILBIO JIEKTPOHHBIX TAOJIHII.

11 KUIIACC

Teopernueckne 0ocCHOBbI MHPOPMATHKH

Teopernueckne MOAXOAbI K OLEHKE KOJIMYeCTBa HMH(POpPMAIUU. 3aKOH aJJAUTUBHOCTH
unpopmanuu. Popmyna Xapriau. Mapopmanus u BepostHocTs. Popmysna LllenHoHa.

Anroputmsl cxatus ganHeix. Anroput™m RLE. Anroputm Xaddmana. Anroputm LZW.
ANrOpuUTMBI CKaTHsl JAHHBIX C IOTEPSAMH. YMEHbIIEHHE TJIyOUHBl KOJMPOBAHUS LBETA.
OcHoBHbIE uaen anroput™MoB cxatust JPEG, MP3.

CkopocTh nepefayd AaHHBIX. 3aBUCUMOCTb BPEMEHHU Iepelaud OT HH(POPMALMOHHOTO
00bEMa JIaHHBIX U XapaKTEpUCTHK KaHana cCBs3u. [IpUyMHBI BO3HMKHOBEHHUS OIIMOOK IpHU
nepenaye AaHHbIX. Koapl, mo3Bossmone oOHapyKUBaTh M UCTIPABIIATH OMIMOKHM, BO3HUKAIOIINE
npu mnepenaude gaHHbIX. Paccrosaue Xsmmunra. KogupoBanue ¢ moBTopeHuem OutoB. Komabl
X5MMHMHTA.

Cucrempl. KommoneHTsl cucTeMbl W uX B3auMmojeictBue. CucTeMHBId 3P QEKT.
VYnpasieHnue kak MHGpOpMaMoHHbIi npouecc. O0paTHast CBA3b.

Monenu un  monenupoBanue. Ilens  MopenupoBanHusa.  CoOTBETCTBHME  MOJENN
MOJICIUPYEMOMY O0OBEKTY HJIM IpoLeccy, Leau MoaenupoBanus. Gopmannzanus NpUKIaTHbIX
3az1ad.

[IpencraBieHne pe3ynbTaTOB MOJENMPOBAHUS B BHJE, YIAOOHOM sl BOCHPHUSATHUS
yenoBekoM. ['paduueckoe npeacTaBieHue TaHHbIX (CXEeMbI, TaOIUIbL, TpadUKH).

I'papbl. OcHoBHBIE mOHATUSA. Buael rpados. Omnucanue rpadoB ¢ HNOMOIIBIO MaTpUIl
CMEXHOCTH, BECOBBIX MAaTpHIl, CIHCKOB CMEXKHOCTHU. PelieHue anropuTMuU4eckux 3ajad,
CBSI3aHHBIX C aHAIM30M TpadoB (MOCTpOEHHE ONTUMAIBLHOTO MYTH MEXAY BepIIMHAMH rpada,
ONpEACIEHNE KOJIMYECTBA PpA3JIMYHBIX IYTEM MeXAy BEpLIMHAMM OPHUEHTUPOBAHHOTO
alMKJINYECKOro rpaga).

HepeBbs. bunaproe nepeso. JlepeBbst nmoucka. CrnocoOvl 00xoaa aepesa. Ilpeacrasienne
apu(MeTHYECKUX BbIpRKEHUH B BHJE JepeBa. J[MCKpeTHble UIPhl JABYX HIPOKOB C IOJIHOH
uHpopmanueit. Iloctpoenue pepeBa mnepebopa BapUaHTOB, OMMCAHME CTPATETUU UIPHl B
TabnnyHON (hopme. BBIMTphILIHbIE U MPOUTPHILIHBIE TO3UIMH. BBIUTPHIIIHBIE CTpaTErHu.

CpeactBa  uckyccTBeHHOro uHTeisiekTa. CepBHCHl  MalIMHHOTO  IepeBoja U
pacnio3HaBaHMs ycTHOM peun. KoruutuBHble cepBuchl. MneHTudukanms u nouck n300pakxeHui,
pacriozHaBanue Jml. CamooOydwaromuecs CUCTeMbl. VICKyCCTBEHHBI  HMHTEIUIEKT B
KOMITBIOTEPHBIX UTpax. Mcroib30BaHME METO/I0B MCKYCCTBEHHOTO MHTEIUIEKTA B OOYYaIOLIMX
cucreMax. Mcronp30BaHHEe METO0B HCKYCCTBEHHOTO MHTEIUIEKTa B poOoToTexHuKe. MHTepHeT
Benlel. [lepcniekTHBEI pa3BUTHSI KOMIIBIOTEPHBIX HHTEUIEKTYAJIbHBIX cucTeM. HelipoHHbIE ceTH.



AJITOPUTMBI H IPOrPAMMHPOBAHHE

dopmanusanus NOHATUS anroputMa. MammHa TeropuHra Kak yHMBEpCAJIbHAas MOJENb
Bbluncienuil. Tezuc Yépua—Twropunra.

OrneHka CIOXHOCTH BBIYMCICHUN. Bpemsi paboTel 1 00BEM HCIIONB3YEMOM MaMATH, UX
3aBUCUMOCTh OT pa3Mepa HUCXOAHBIX JaHHbIX. OIEeHKa acHMITOTHYECKOM CIIOKHOCTH
QITOPUTMOB. AJITOPUTMBI MOJIMHOMHAIBHOM cioxHOCTH. Ilepebopubie anroputmsl. [Ipumepst
Pa3IMYHBIX AJITOPUTMOB PEIICHUS OJHOM 3a7a4d, KOTOPbIE UMEIOT PA3JIMYHYIO CIOKHOCTB.

ITouck NpPOCTBIX YHMCEN B 3aJaHHOM JHAlla30HE C IOMOIIBIO AJNTOPUTMA «PEUIETO
DparocheHay.

MHoropa3psHble IeJble YUCIa, 3a/1a41 JITUHHON apu(METHUKH.

CrnoBapu (accouMaTHBHBIE MAacCHBBI, OTOOpaxkeHus). Xom-Tabmuuel. IlocTpoenue
aJ1(haBUTHO-YACTOTHOTO CJIOBAPs /JIs 33IaHHOTO TEKCTa.

Crexu. AHanu3 MpaBUIBHOCTH CKOOOYHOTO BhIpakeHUs. Brruncienue apupmMeTndeckoro
BBIPa)KEHUSI, 3alIMCAHHOTO B MOCT(GUKCHOM hopme.

Ouepenu. Mcnonb3oBanue ouepenu A1 BpEMEHHOIO XPaHEHUS IaHHBIX.

Anroputmbl Ha rpacgax. IlocTpoeHne MUHUMAaIbHOIO OCTOBHOI'O JEpeBa B3BELICHHOI'O
CBSI3HOTO HeOopHUeHTHpoBaHHOro rpada. KonamuecTBo pa3iuyHbIX MyTed MeXIy BEpLUIMHAMHU
OPUEHTUPOBAHHOTO ALUKINYeCcKoro rpada. Anroputm JleUKCTpsl.

JepeBbst. Peanusanus nepeBa ¢ MOMOIIBIO CCBIIIOYHBIX CTPYKTYp. JIBouuHble (OMHApHbIE)
nepeBbst. [locTpoenue nepeBa Ans 3aJaHHOrO apu(MeTHYecKOoro BbIpakeHUs. PekypcuBHbIE
anropuTMel 00xona Aepesa. Mcnonas3oBanue creka U ouepenu i 00xoa aepesa.

JluHamuueckoe NpOrpaMMHUpPOBaHME KaK METOJ pEUIeHMs 3a7ad C COXPAaHEHHEM
IIPOMEXYTOUHBIX  PE3yJIbTaTOB.  3aJaud, pelmaeMbple C  IOMOLIBI  JUHAMHYECKOTO
IPOrPaMMHUPOBAHUS: BBIYUCICHUE PEKYPCUBHBIX (DYHKIMM, MOJACUET KOJIMYECTBA BAapHUAHTOB,
3a/1a4i ONTUMHU3ALUH.

[Tonsstue 06 OOBEKTHO-OPUEHTHUPOBAHHOM MPOrpaMMHUpPOBaHUU. OOBEKTHI M KIIACCHI.
CaoiicTBa U MeTObI 00bEKTOB. OOBEKTHO-OPUEHTUPOBAHHbBIN aHanu3. Pa3paboTka nmporpamMm Ha
OCHOBE 00BEKTHO-OPUEHTHPOBAHHOTO NoaxoAa. HKancynsauus, HacieqoBaHue, moJIuMophusm.

Cpensl ObicTpoit pa3paboTku mporpamM. lIpoekTtupoBanue uHTepderica MoIb30BaATENS.
Hcnonp30BaHKEe TOTOBBIX YIPABIsSEMbIX JIEMEHTOB JJIsl IOCTPOEHUsI uHTep(erica.

00630p sA3bIKOB TporpaMmupoBanus. [loHsATHE 0 MapagurMax MporpaMMHpPOBaHUS.

HNupopmManoHHbIE TEXHOJIOTHH

Oranbl  KOMIIBIOTEPHO-MAaTEMAaTHYECKOTO  MOJEIMPOBAHMSA:  IIOCTAHOBKA  3aJayH,
pa3paboTKa MOJIeNTH, TECTUPOBAHUE MOJEIH, KOMIBIOTEPHBIN KCIIEPUMEHT, aHAJIN3 PE3YyJIbTaTOB
MOJIETTUPOBAHUSI.

Juckperuszanusi Npu MaTeMaTUYeCKOM MOJEIUPOBAHUU HEMPEPBIBHBIX IPOLECCOB.
MopenupoBanue ABWXKEHHUS. MoJenupoBaHue OHOJIOTHUYECKUX CHUCTEM. MaTtemMaTH4ecKue
MOJIETH B 9KOHOMUKE. BrruucnurenbHble SKCIIEPUMEHTHI ¢ MOJIETISIMHU.

OO6paboTka pe3yabTaToOB OSKCIEpUMEHTa. MeToJ] HauMeHbIIMX KBajaparoB. OleHka
YHCJIOBBIX TApaMETPOB MOJICIUPYEMBIX 0OBEKTOB U MpolieccoB. BoccTanoBieHue 3aBUCUMOCTEN
10 pe3yJIbTaTaM dKCIIEPUMEHTA.

BepositHocTHRIe Mozenu. Mertonsl Monte-Kapno. MmuTtanioHHOE MOAEIMPOBAHUE.
CucreMbl MaccoBOT0 00CITyKUBaHUS.



Tabmuunbie (pensiiiuoHHbIe) 0a3bl JaHHBIX. Tabnmuila — MpeacTaBiIeHUE CBEACHUN 00
OOHOTHIHBIX 0OBekrax. [lone, 3ammch. Kimrou Tabimmipel. Pabora ¢ roroBoil 0a3oi JaHHBIX.
3anonuenne 6a3bl AaHHBIX. [loHck, cOpTHpPOBKAa U (GUIBTpPAIM JAHHBIX. 3apOChl Ha BHIOOPKY
JTaHHBIX. 3anpOCkl ¢ TapaMeTpaMy. Beruncisemsbie 1oJis B 3a1pocax.

MHuorortabnuunbeie 0a3bl AaHHBIX. THIBI CBA3el MexIy Tabmunamu. BHeEmHWN Kirod.
[{enocTHOCTH 6a3bl JaHHBIX. 3aMPOCHl K MHOTOTA0IMYHBIM 0a3aM JaHHbIX.

Nurepuer-npunoxenusi. [lonsitue o cepBepHON M KIIMEHTCKOM YacTAx caiTa. TeXHOIorus
«KIJIUEHT — cepBep», €€ N0CcToMHCTBA U HepocTaTku. OcHOBHI A3bika HTML 1 kackanHbIx Tabmui
cruieii (CSS). Crenapun Ha s3b1ke JavaScript. @opMbl Ha BeO-CTpaHHIIE.

Pa3memenue BeO-caiiToB. Ycinyra XocTuHra. 3arpyska ¢GaiioB Ha CaiT.

BBoa m300pakeHHiI C MCIOJNIB30BaHUEM PA3TUYHBIX HUPPOBBIX YCTPOHCTB (LM(POBBIX
¢doroanmapaToB ¥ MUKPOCKOIIOB, BUICOKaMep, CKAaHEPOB U JPYTrux ycTpoiicts). ['paduueckuit
penakrop. Paspemenne. KanpupoBanume. HcenpasieHue nepcnekTuBbl. [ 'mcTorpamma.
Koppekuust ypoBHe#, koppekiusi 1Beta. OOeciiBedrBaHUE LBETHBIX H300pakeHUil. Peryrb.
Pa6ota ¢ o6mactsimu. OMIBTPHIL.

Mmuorocnoitable n3o00paxeHus. TexctoBble ciou. Macka cnosi. Kanamel. CoxpaHeHnue
BblieTIeHHOW oOmactu. [loaroroBka wimocTpauuid s BeO-caiiToB. AHHMHpPOBaHHbBIC
U300paxeHusl.

Bekropnas rpaduka. I[IpumuruBel. M3MeHeHue mopsiaka 3JIeMEHTOB. BrIpaBHUBaHUE,
pacnpenenenue. ['pynnupoBka. Kpusbeie. @opmaTbl BEKTOPHBIX PUCYHKOB. Vcmosib3oBaHuE
KOHTYpOB. Bekropuzanus pacTpoBBIX H300pakeHUI.

[IpuHUUIIBI TOCTPOEHUSI U PENAKTUPOBAHUS TPEXMEPHBIX Mojened. CeToyHble MOJEIH.
Marepuansl. MoaenupoBaHue HCTOYHUKOB ocBemieHus. Kamepsl. ANJUTHBHBIE TEXHOJIOTHUU
(3D-mpunTepsI). [ToHATHE O BUPTYAILHON PEaTbHOCTH M JOMOTHEHHON PeaTbHOCTH.



I[INTAHUPYEMBIE PE3VIJIBTATBI OCBOEHHUS ITPOI'PAMMBI 110 MHO®OPMATHKE
(YIJIYBJIEHHBIA YPOBEHB) HA YPOBHE CPEJIHEI'O OBIIEI'O OBPA3OBAHUS

JIMYHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE pe3yNbTaThl OTPaXKAlOT TOTOBHOCTh M CIOCOOHOCTh OOy4aroumxcs
PYKOBOACTBOBAaTbCS  CHOPMUPOBAHHON  BHYTPEHHEH  MO3MLMENH  JIMYHOCTH, CHUCTEMOU
LEHHOCTHBIX  OpUEHTAIMii, TO3UTUBHBIX BHYTPEHHUX YyOEXKIEHUN, COOTBETCTBYIOIIUX
TPaJAULMOHHBIM I[IEHHOCTSIM POCCUHUCKOT0 OOIIECTBA, paCUIMPEHUE KU3HEHHOTO OIbITa U OMBITA
NEeSITeIbHOCTH B MpPOIECcCe pealu3allMd  CpeICcTBAaMH  y4eOHOro MpeaMeTa OCHOBHBIX
HaIIPABJICHUH BOCIIUTATEIbHON AEATEIIbHOCTH.

B pesynbrare um3ydeHuss MHGOPMATHUKHA Ha YpPOBHE CpeaHEro oOmiero oOpa3oBaHUS Yy
oOyyarormerocst Oynyt c(hOpMUPOBaHbI CIEYIOIINE JTNYHOCTHBIC PE3YIIbTATHI:

1) rpa:knaHCcKOro BOCIIMTAHUS:

OCO3HAHHE CBOMX KOHCTUTYLIMOHHBIX MpaB M OOA3aHHOCTEH, yBaKeHHWE 3aKOHa U
MPaBOIOPAIKA, COOJIOACHHE OCHOBOIOJATAIOIIMX HOPM HMH(POPMAIMOHHOTO TMpaBa U
nH(pOpMaIMOHHOM 0€30MMaCHOCTH;

TOTOBHOCTh TIPOTHBOCTOSITH HJICOJIOTHU OSKCTPEMH3Ma, HAIMOHAIM3MA, KceHOohoOuH,
JUCKPUMHUHAIIMA TI0 COIMAIBHBIM, PEIMTHO3HBIM, PAcOBBIM, HAI[MOHAJIBHBIM IPU3HAKAM B
BUPTYaIBHOM IIPOCTPAHCTBE;

2) NaTPUOTHYECKOTO BOCITUTAHUS:

[IEHHOCTHOE OTHOIIIEHHWE K HCTOPUYECKOMY HACJENUI0, NOCTIKeHusM Poccuu B Hayke,
UCKYCCTBE, TEXHOJIOTHSIX, IMOHMMaHHE 3Ha4eHHs HWH(OOPMATUKM KaK HAyKH B SKU3HU
COBPEMEHHOT0 00IIeCTBa;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO MTOBEICHHUS;

CIIOCOOHOCTh OICHWBATh CUTYAIlMI0O M MPHHUMATh OCO3HAHHBIC PEIICHUS, OPHCHTUPYSACH
Ha MOPaJIbHO-HPABCTBEHHBIC HOPMBI M IIEHHOCTH, B TOM YHCJIE B ceTH IHTepHeT;

4) 3CTeTHYECKOT0 BOCTIMTAHUSA:

ACTETHYECKOE OTHOIICHHWE K MHpPY, BKIIOYAs OSCTETUKY HAYYHOTO H TEXHHUYECKOTO
TBOPUYECTBA;

CIIOCOOHOCTh BOCTIIPUHUMATh pa3lIMYHbIE BUIBI UCKYCCTBA, B TOM YHCJIE OCHOBAaHHOTO Ha
MCIIOJIb30BaHUU MH(POPMAIIMOHHBIX TEXHOJIOTHIA;

5) ¢pusuveckoro BOCNUTAHUSA:

c(hOpMUPOBAHHOCTh 3JI0POBOrO W Oe3omacHoro oOpa3a JKH3HHU, OTBETCTBEHHOTO
OTHONICHUSI K CBOEMY 3/I0pOBbIO, B TOM YHCIIE 3a CUET coOirofeHusl TpeOboBaHui Oe3omacHOM
9KCILTyaTaI[MH CPEACTB HH(DPOPMAIIMOHHBIX 1 KOMMYHHKAITMOHHBIX TEXHOJIOTHIA,

6) TPy10BOT0 BOCIIUTAHMS:

TOTOBHOCTH K aKTHBHOU AESITENLHOCTH TEXHOJIOTHUECKON M COIMAIbHON HAMPaBICHHOCTH,
CIIOCOOHOCTh ~ WHUIIMUPOBATh, IUIAHUPOBATh U CAMOCTOSITENBHO  BBITIONHSATH  TaKylo
NESITEIbHOCTD;

uHTepec K chepam mpodeCcCHOHATBHONM AEATEeIhbHOCTH, CBA3aHHBIM C HH()OPMATHKOM,
IPOrpaMMHUPOBAHUEM W HH()OPMAIIMOHHBIMH TEXHOJOTHSMH, OCHOBAHHBIMH Ha JIOCTHIKCHUSX



HayKH WH(OPMATHUKH M HAYYHO-TEXHHYECKOTO MpOrpecca, yMEHHE COBEPLIATh OCO3HAHHBIMA
BbIOOp Oynymiei mpoeccuu u pean30BbIBaTE COOCTBEHHBIC JKU3HEHHBIE IJIaHbI;

TOTOBHOCTh M CIOCOOHOCTH K OOpa30BaHUIO M CaMOOOpPAa30BAaHHUIO HA MPOTSHKEHUHU BCei
KHU3HH,

7) 3K0JIOrHYeCKOr0 BOCIIMTAHUS

0CO3HaHUE III00AIFHOTO XapaKTepa 3KOJIOTHUECKUX MPOOJIEM U ITyTeH UX pelIeHus], B TOM
qHciIe ¢ y4€TOM BO3MOXKHOCTEH HHPOPMAIIMOHHO-KOMMYHUKAIIHOHHBIX TEXHOJIOTHI;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

Cc(OPMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
PasBUTHS HAyKH, JOCTHXKEHUSM HAyYHO-TEXHHYECKOTO MpOorpecca M OOIIECTBEHHOW MPaKTHKH,
3a CuéT TOHUMaHHUA POJIU WH(POPMAIMOHHBIX PECYPCOB, MH(POPMALMOHHBIX IPOLECCOB U
UH(POPMALIMOHHBIX TEXHOJIOTUH B YCIOBUAX LU(PPOBOW TpaHCPOPMALUU MHOTUX Chep >KU3HU
COBPEMEHHOT'0 00IIeCTBa;

OCO3HaHUE IIEHHOCTH HAay4YHOH JEATENILHOCTH, TOTOBHOCTh OCYLIECTBIISATH MPOCKTHYIO H
UCCIIEI0BATEIbCKYIO IS TEIbHOCTh HHANBUAYAIBHO U B TPYIIIIE.

B mpomecce OCTHXKEHHS JMYHOCTHBIX —PE3YJbTaTOB OCBOCHHUS IPOTPAMMBI IO
uHpopMaTuke y  OOydaroIMXCsS  COBEPILCHCTBYETCS  OMOIMOHAIBHBIH  HMHTEIUICKT,
NPEeIoNIararoIni cOopMUPOBaHHOCTH:

CaMOperyJIMPOBAHUS, BKJTIOYAOIIETO CaMOKOHTPOITb, yMEHHUe NpPUHUMATD
OTBETCTBEHHOCTh 32 CBOE IIOBEIEHHE, CIIOCOOHOCTH aJanTHPOBATHCS K HSMOIMOHAIBHBIM
WU3MEHEHHSM U MPOSBISATh THOKOCTD, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAlLlMM, BKIIIOYAIOIICH CTPEMJICHHE K JOCTH)KEHHIO LU U YCIEXY,
OINITUMHU3M, HHUIIMATHBHOCTh, YMEHHE JICHICTBOBATH, NCXO/Isl M3 CBOMX BO3MOXKHOCTEI;

SMIIaTHH, BKIIIOYAIONIEH CHOCOOHOCTH IOHMMAaTh 3MOLMOHAIBHOE COCTOSHHE JPYTHUX,
YUUTBIBaTh €r0 IPH OCYIIECTBICHUHM KOMMYHMKAIIUU, CIOCOOHOCTh K COYYBCTBHIO U
COIEePEXHMBAHHUIO;

COILIMATBHBIX HABBIKOB, BKIIIOYAIOIINX CITOCOOHOCTH BBICTPAWBaTh OTHOMIICHUS C IPYTUMHU
JFOIbMU, 3a00THTHCS, IPOSBIISTh MHTEPEC U Pa3pemiaTh KOH(IUKTHI.

METANPEAMETHBIE PE3YJIbTATHI

B pesynbrare u3yueHus HMHGOPMATHKM Ha YpOBHE CpeIHEro oOuero odpa3oBaHMs Y
oOyuyaromierocsi OyayT CcQOpPMHPOBAaHBI MeETalpeIMETHbIE pe3yJbTaThl, OTPaKEHHbIE B
YHHUBEPCAJIbHBIX y4EOHBIX NEHCTBUAX, a MMEHHO — MO3HABaTeJbHbIE YHUBEPCAJIbHBIC yueOHbIE
JNeHCTBUS, KOMMYHMKAaTHUBHBIE  yHUBEpCAJbHblE  yuyeOHbIE  JIEHCTBUSA,  PpEryJSITUBHbIC
YHHUBEpCcalbHbIe yueOHbIE IeUCTBUS, COBMECTHAS JESTENbHOCTD.

ITo3naBaTebHbIE YHMBepPcaJIbHbIE YUeOHbIe 1elicTBUS
1) 6a3oBble JIOrHYecKHe A1eCTBUSA:
CaMOCTOSITENIbHO (POPMYTHpPOBATE M aAKTyalU3UpPOBATh MpOOJIeMy, paccMaTpuBaTh €&
BCECTOPOHHE;
YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK WM OCHOBAHUS IS CPAaBHEHUS, KacCUPUKALIUN
1 0000IIEeHH;
OTIPENIETISATh e ACSITEIbHOCTH, 33/1aBaTh MaApaMeTPhl U KPUTEPUU UX JTOCTHUIKEHUS,



BBISIBJISITH 3aKOHOMEPHOCTHU M POTUBOPEUHS B PACCMAaTPUBAEMBIX SIBICHUSIX;

pa3pabaThIBaTh IJIAH PELICHUs MPOOJIEMBI ¢ YUETOM aHaIM3a UMEIOIIUXCS MaTePUATbHBIX
Y HEMATEPHUAIbHBIX PECYPCOB;

BHOCUTb KOPPCKTHBBI B ACATCIBHOCTL, OLICHUBATH COOTBCTCTBUC PC3YJIbTATOB LCIIAM,
OLICHUBATb PUCKU HOCHCI[CTBI/If/’I JACATCIIbHOCTH,

KOOPJIMHHUPOBATh M BBINOJHATH pPabOTy B YCJIOBHUSIX pPEaJbHOr0, BHUPTYalbHOIO U
KOMOMHHPOBAHHOTO B3aUMO/JICICTBHUS;

pa3BUBATh KPEaTUBHOE MBIIILJICHUE NPU PELUICHUH KU3HEHHBIX POOIIEeM.

2) 0a30BbIe HCCJIeN0BaTEIbCKHE 1eHCTBUS:

BJIa/IETh HABBIKAMM y4€OHO-UCCIIEOBATEIbCKON U MPOEKTHOW AEATEIbHOCTH, HaBbIKAMU
paspenieHust npoodyieM, ClIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY TOMCKY METO/I0B
peiCHUS NPAKTUYCCKUX 3a/la4d, HPUMCHCHHUIO Pa3JIMYHbIX MCTOAOB IMO3HAHUSA

OCYHWICCTBJIATL PA3JIMYHBIC BHUAbI ACATCIIBHOCTU IO IMOJNYYCHHIO HOBOI'O 3HAHUA, CIr0O
MHTEPIIPETANU, TPe0OPA30BAHUIO0 U MPUMEHEHHUIO B PA3IMYHBIX YYEOHBIX CUTYyallUsiX, B TOM
YHCIie TIPU CO3AaHUU YUEOHBIX U COIIMABHBIX IPOEKTOB;

dbopMUpOBaTh HAYYHBIA THI MBIIIJICHUS, BIaJeTh HAYYHOU TEPMUHOJIIOTHEH, KIIOYEBBIMU
MOHITUSIMA U METOJIaMU;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIC 3aJaud B OOpa30BaTEIBHON NEATEIHHOCTH U
JKU3HCHHBIX CUTYalUsIX;

BbIABJIATE HNPUYUHHO-CICACTBCHHBIC CBSA3M MW AKTYaJIUM3HUPOBATH 3aJady, BbIABUIATb
TUIIOTE3y €€ pEIICHMs,, HaXOOUTb apryMEHTHl Ul JOKa3aTelIbCTBA CBOMX YTBEP)KICHHI,
3aJjaBaTh MapaMeTpPhbl U KPUTEPUH PEIICHUS;

aHAIM3UPOBATh TOJNyYEHHBbIE B XOJE€ pEUIeHHS 3a7aud pe3yiabTaTbl, KPUTHUYECKU
OILICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsSM, OLIEHUBATh IPUOOPETEHHBIHN OMBIT;

OCYILECTBIIATh II€JICHANPABICHHBIN MOMCK IMEpPEeHOca CPEACTB U CIOCOOOB JeHCTBUS B
pOoeCCHOHANIBHYIO CPENY;

YMCTb MEPECHOCUTDH 3HaHUA B IMO3HAaBaTCJIbHYIO n MMPAKTUYCCKYIO o0iacTu
KU3HEACATCIIBHOCTH,

YMETb UHTErPUPOBATH 3HAHUS U3 Pa3HbIX MPEIMETHBIX o0acTel;

BBIJIBUTaTh HOBBIE WJEM, MNpEUlaraTh OpPUTMHAIBHBIE MOJXOAbl U PEUIeHUS, CTaBUTh
npoOIeMbl U 33Ja4uu, JIOMyCKaroIlue ajJbTepHATUBHbIE PELICHHUS.

3) padora ¢ nnpopmManmeii:

BJAJeTh HABbIKAMU TOJYy4Ye€HUS MHGOpPMAIMM U3 MCTOYHUKOB pAa3HBIX THIIOB,
CaMOCTOSITENIbHO ~ OCYILECTBJISATh IOUCK, AaHAJIW3, CUCTEMAaTU3alMI0 M HHTEpIpEeTaIUio
MH(pOpMaLMU Pa3INYHBIX BUJIOB U (OPM MPEACTABICHUS;

CO3/1aBaTh TEKCTHI B PA3IMYHBIX (hopMaTax ¢ yu€TOM Ha3HAuY€HUs WH(OPMALIUU U LEIeBON
ayJIUTOPUH, BBIOUpPAs ONTUMAIIbHYIO (OPMY MpEICTaBICHUS U BU3yaIu3alluu;

OLIEHUBATh JJOCTOBEPHOCTb, JIETUTUMHOCTh MH(OpMAINH, €€ COOTBETCTBUE MPABOBBIM U
MOpPaJIbHO-ITUYECKHUM HOpMaM;

UCTOJIb30BaTh CPEACTBA HMH(OPMAIIMOHHBIX M KOMMYHMKALIMOHHBIX TEXHOJOTHH B
pELICHUH KOTHUTHUBHBIX, KOMMYHUKAaTHBHBIX M OPIraHU3ALMOHHBIX 3aJad C COOJIIOJICHHEM
TpeOOBaHUI 3PrOHOMUKH, TEXHUKH 0€30IaCHOCTH, TUTUEHBI, pecypcocOepeKeH sl, PaBOBbIX U
ATUYECKUX HOPM, HOPM HH(OPMALIMOHHON OE€30MacCHOCTH;



BJIaJCTh HABBIKAMU PACIO3HABAHUSA M 3alMThl HHbOpMaNKK, HHOOPMAIIHOHHON
0€30I1aCHOCTH JIMUHOCTH.

KOMMyHHKaTHBHbIe YHuBEpCaJdbHbLIC yqeﬁnble JeHCTBUA

1) oOuienue:

OCYIIECTBIISITh KOMMYHHUKAIIMH BO BCeX cpepax KU3HU;

pacro3HaBaTh HeBepOaJbHBIE CpEICTBAa OOIICHMsS, MOHMMATh 3HAYEHHE COIHAJIbHBIX
3HAKOB, PAclO3HABATh MPEINOCHUIKY KOHQJIUKTHBIX CUTYyallUl U CMTYaTh KOH(JIUKTHI;

BJIAJICTh Pa3IMYHBIMHU CIIOCOOAMU OOIEHUS U B3aMMOACHCTBHS, apryMEHTHPOBAHHO BECTH
JTUAJIOT, YMETh CMSTYaTh KOH(QIMKTHBIC CUTYAIUH;

pa3BEPHYTO M JIOTMYHO M3J1ararb CBOKO TOYKY 3pEHUS C HCIIOIb30BAHHUEM S3BIKOBBIX
CPEICTB.

2) coBMeCcTHAs1 IesITeJIbHOCTD:

MOHUMATh U UCTOJIH30BaTh MPEUMYIIECTBA KOMAaH/IHON U HHANBUAYAIbHONU PabOTHI;

BBIOMpATh TEMATHKy M METOJbl COBMECTHBIX NEHCTBUIl C yu€TOM OOIIMX HWHTEPECOB U
BO3MOKHOCTEHN Ka)KJ0r0 4JeHa KOJIEKTUBA;

IIPUHUMATh LEJIU COBMECTHOM JEITEIBHOCTH, OpPraHU30BBIBATH M KOOPAUHUPOBATH
JIEUCTBUSA MO UX JIOCTHKEHHUIO: COCTAaBJIATH IUIAH JECHCTBHUM, paclpelessiTb POJId C YYETOM
MHEHHUI Y4aCTHUKOB, 00CYKJaTh pe3y/bTaThl COBMECTHON pabOThI;

OLICHUBATh Ka4eCTBO CBOETO BKJIAJA U KAXKJIOTO YYaCTHHUKA KOMaH/bI B OOLINI pe3ynbTaT
1o pa3paboTaHHBIM KPUTEPUSIM;

npeajiaraTh HOBbIE NPOEKTHI, OLEHUBATh MJEU C IMO3UIMU HOBHU3HBI, OPUTMHAJIBLHOCTH,
MPaKTUYECKOW 3HAUUMOCTH;

OCYILECTBJIATh TMO3UTUBHOE CTPATErMYECKOE IIOBEACHUE B PAa3JIMYHBIX CHUTYalMSX,
MPOSIBIISATH TBOPUYECTBO U BOOOpakeHHE, ObITh MHUIIHATUBHBIM.

PerJIHTI/IBH])Ie YHUBEPCAJBHBLIC yqeﬁm,le JelcTBUSA

1) camoopranusanmus:

CaMOCTOSITENIbHO OCYILECTBIIATh IO3HABATENIbHYIO JESTEIbHOCTb, BBISBIATH NMPOOJIEMBI,
CTaBUTh U (QOPMYJIUPOBaTH COOCTBEHHBIE 3aJa4d B 0Opa30BaTENbHOW JEATEIBHOCTH U
YKU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIbHO COCTABJIATH IJIaH pelIeHus NpoOiIeMbl ¢ Y4ETOM MMEIOLIUXCS PECypCoB,
COOCTBEHHBIX BO3MOKHOCTEN U MPEANOUTEHUI;

JTaBaTh OLIEHKY HOBBIM CUTYaI[UsIM;

pacuupsTh paMK1 yueOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTEHUN;

JIeJIaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 3 PELICHHUE;

OLIEHUBATh MPHUOOPETEHHBIN OIIBIT;

CHocoOCTBOBATh (POPMUPOBAHUIO M TIPOSIBIICHUIO IMIMPOKON SPYIUIIUHN B Pa3HBIX 00JACTIAX
3HAaHUH, TOCTOSIHHO MOBBIIIATH CBON 00pa30BaTEeNbHBIN U KYJIbTYpHBI YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCHUTb KOPPEKTUBBI B AESTEIBHOCTb, OLIEHHWBATH
COOTBETCTBUE PE3Y/IbTATOB LEJISIM;



BJIa/IETh HaBBIKAMH MO3HABATEIbHON pedIeKCuU KaK OCO3HAHUSI COBEPILAEMbIX JeWCTBUN
¥ MBICITUTENIBHBIX MPOIIECCOB, UX PE3YIhTATOB U OCHOBAHMIA, UCIIOJIB30BATh MPUEMBI peICKCUU
JUTSL OLICHKU CUTYallMH, BBIOOPA BEPHOTO PEIICHHUS;

OIICHUBATh PUCKHU U CBOEBPEMEHHO TPUHUMATh PEIICHUS 0 UX CHIXKCHHIO;

MPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX MPU aHATU3E PE3YJIbTATOB JIEATEIbHOCTH.

3) npuHATHSA ce0s U APYTUX:

MPUHUMATH ceOsl, MOHUMAsi CBOM HEIOCTATKU U IOCTOMHCTBA;

MPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX IPU aHAINU3€E PE3YJIbTaTOB AEATEIbHOCTH;

puU3HaBaTh CBOE MPABO U IIPABO APYTUX HA OMIMOKY;

pa3BHUBATh CIIOCOOHOCTh TOHUMATh MUP C TIO3UIUH JIPYTOTr0 YEIIOBEKA.

INPEJIMETHBIE PE3YJIBTATbBI

B mnpomecce u3yuenuss kypca HHGOpPMATUKH YyriuyOln€HHOTO ypoBHsA 6 10 Kaacce
oOy4armuMucs OyAyT JOCTUTHYTHI CIIEAYIOIIUE IPEIMETHbIC PEe3yIbTaThI:

BJIQJICHUE TPEJICTaBICHUSIMH O pONU WH(GOpMAallMd U CBA3AHHBIX C HEW IMPOIIECCOB B
NpUpOJIe, TEXHUKE M OOIIECTBE, MOHATHAMH «HH(pOpMAIUL», «MHOOPMAIIMOHHBIA MPOIECCH,
«CHCTEMay», «KOMIIOHCHTHI CHCTEMBI», «CUCTEMHBIH 3(pdexT», «uHPOpMAIMOHHAS CHUCTEMay,
«CHCTEMa YIPaBICHUSY;

BIIQJICHUE METOJIaMHU TMOMCKa HHpopManuu B cetu VHTepHET, yMEHHE KPUTHYECKHU
OIICHUBATh HH(OPMAILIKIO, TOTYyYEHHYIO U3 ceTu HTepHeT;

YMEHHE XapaKTepu30BaTh OOJNbIIME [aHHbIe, NPUBOJUTH MPUMEPHl UCTOYHUKOB HX
MOJIyUYeHUsI W HAMpaBlICHUS HCIOJIb30BaHUA, YMEHHE KIACCU(UIMPOBATh OCHOBHBIC 3a/Jayil
aHayiM3a JaHHBIX (IPOrHO3UPOBaHME, KiIaccU(HKAIMs, KIAcTepu3alus, aHallu3 OTKJIOHEHHI),
MOHUMAThH TOCIE0BATEIHLHOCTh PEIICHUs 3aJad aHaliu3a JaHHBIX: COOp MEepBUYHBIX JIaHHBIX,
OUMCTKAa M OIEHKAa KauyecTBa JaHHBIX, BHIOOp W/MIU TOCTPOCHHE MOJENH, MpeoOpazoBaHue
JIAHHBIX, BU3yaJIu3aIlus JaHHBIX, HHTEPIPETallUsl pe3yIbTaTOB;

MOHUMAaHWE OCHOBHBIX TPHUHIIMIIOB YCTPOWCTBA W (DYHKIIMOHMPOBAHUS COBPEMEHHBIX
CTallMOHAPHBIX W  MOOWJIBHBIX KOMIIBIOTEPOB, TEHACHIIMN pPa3BUTHUA  KOMIIBIOTEPHBIX
TEXHOJIOTHIA;

BJIQJICHWE HaBBIKAMU pabOThl C OMEpPAIMOHHBIMH CHUCTEMaMH, OCHOBHBIMH BHJAaMU
MPOrPaMMHOTO oOecTieueHust AJisl pelieHusl ydeOHbIX 3a/1a4 10 BRIOPaHHOM Clielnaan3aluy;

HaJM4Me MPEJCTABICHUNH O KOMIIBIOTEPHBIX CETSX M MX POJIM B COBPEMEHHOM MHpE, O
0a30BBIX TMPHUHIIMIIAX OPraHU3alUU W (PYHKIIMOHUPOBAHUS KOMIIBIOTEPHBIX ceTeil, 00 o0mux
MPUHIMIIAX Pa3paOOTKU U (HYHKITMOHUPOBAHUSI HHTEPHET-TIPUIIOKEHU;

MOHUMaHWEe yrpo3 MH(POPMAITMOHHOW 0€30MacHOCTH, UCIIOIB30BAaHUE METOJIOB U CPEJICTB
MPOTUBOJICUCTBUSL JTHM yIpo3aM, COOJIIOJICHHE Mep O€30MacHOCTH, MPEJOTBPAMIAIOIINX
HE3aKOHHOE PACIPOCTPAHCHUE TEPCOHAIBHBIX JaHHBIX, COONIOACHHE TPEOOBAaHUN TEXHUKU
0€30MacHOCTH U TUTUEHBI TIPU padoTe ¢ KOMIBIOTEpAMU U JAPYTUMU KOMIIOHEHTAMH IIH(PPOBOTO
OKpYXCHHsI, TOHUMaHHE IPABOBBIX OCHOB HCIOJb30BAaHUS KOMIIBIOTEPHBIX MporpamMm, 0a3
JTaHHBIX 1 paboThI B ceTH MHTEpHET;

MOHMMAaHUE OCHOBHBIX TMPUHIIMIIOB AWCKPETU3AlUUA PA3IUYHBIX BUIAOB HH(OpPMAIIHH,
YMEHHUE OMpeAeiaTh HHOOPMAITMOHHBIM 00BEM TEKCTOBBIX, TPAUUECKUX U 3BYKOBBIX JaHHBIX
MIPH 33IaHHBIX MMapaMeTpax AUCKPETU3AINH, YMEHUE OMPEAEIATh CPEIHIOI CKOPOCTh Tepeadn



JTAHHBIX, OLIEHUBATh N3MEHEHHE BPEMEHU Iepeiaul IPH U3MEHEHHH UH(OPMALIMOHHOTO 00bEMa
JTAHHBIX M XapaKTEePUCTHK KaHajla CBS3H;

YMEHHME MHCIIONb30BaTh IPU PEIICHUM 3a/ad CBOMCTBA MO3MLMOHHOW 3alMCH 4HCelN,
QIrOpUTMa IOCTPOCHMS 3alIMCH 4YHCJA B TMO3UIMOHHOM CHCTEME CUYHUCIEHHS C 33JaHHBIM
OCHOBaHHUEM U ITOCTPOEHHUS YUCIIA 110 CTPOKE, COAEPIKALLEH 3alliCh 3TOTO YKCIIa B TO3ULIUOHHON
CHCTEME CUMCIIEHUS C 3aJJaHHBIM OCHOBaHMEM, YMEHHUE BBIIOIHATH apu(METUUECKHE Ollepaluu
B IIO3MLIMOHHBIX CUCTEMAX CUUCIICHMUS;

YMEHHUE BBIIOJHATh NPeoOpa3oBaHUS JIOTHUECKUX BBIPAKEHUH, HCMIONb3YysS 3aKOHbI
anreOpbl  JIOTUKH, YMEHHME CTPOMTh JIOTMYECKOE BBIPAKEHHE B JU3BIOHKTMBHON U
KOHBIOHKTHBHOM HOpPMalbHBIX (popMax Mo 3agaHHON TaOMUIle HCTHHHOCTH, MCCIIEJOBATh
0o0jacTb HMCTMHHOCTH BBICKa3bIBaHMS, COJEP)KALIEr0 IEPEMEHHBIE, pellaTb HECII0KHbIE
JIOTUYECKUE YPaBHEHUS U CUCTEMBI YpaBHEHUII;

NoHMMaHue O0a30BBIX AITOPUTMOB OOpPaOOTKH YMCIOBOM M TEKCTOBOH WH(pOpManuu
(3amMch yucen B IMO3UIMOHHOW CUCTEME CUMCICHMS, HAaXOXJIEHHE BCEX IPOCTBIX YHCEN B
3aJJaHHOM JiMana3oHe, 00paboTKa MHOTOpa3psIHbIX LENIbIX YHUCEII, aHAJIU3 CUMBOJIBHBIX CTPOK U
JPYTux), alroOpuTMOB IOMCKA M COPTUPOBKM, YMEHHE ONPEACIATh CI0XHOCTh M3y4aeMbIX B
Kypce ©0a30BBIX aJIrOPUTMOB (CyMMHPOBAaHHE 3JEMEHTOB MacCHBa, COPTUPOBKAa MAacCHUBa,
nepeOOpHbIE AITOPUTMBIL, JIBOWYHBIA MOUCK) M MPUBOIUTH NMPUMEPHI HECKOJIBKUX aITOPUTMOB
Pa3HOU CII0KHOCTH JUIsl peIlIEHUs OJIHOM 3a/1a4u;

BJIaJICHUC YHUBEPCAIBHBIM SI3bIKOM MPOrpaMMHUpPOBaHMs BbICOKOro ypoBHs (Python, Java,
C++, C#), npeacraBieHusMH O 0a30BBIX THIAX JaHHBIX W CTPYKTYpax JaHHBIX, YMEHHUE
UCIOJIb30BaTh OCHOBHBIE YNPABJSIOIIME KOHCTPYKLHMH, YMEHUE OCYIIECTBIATh aHaIu3
IPEUIOKEHHON IPOrpaMMbl: OIpPENeNATh pe3yiabTaThl pabOThl MPOrpaMMbl IPU 3aJaHHBIX
UCXOJIHBIX [JaHHBIX, ONpPENeNATh, INPU KaKUX HCXOAHBIX JaHHBIX BO3MOYKHO IIOJy4eHHUE
yKa3aHHBIX pPE3yJIbTaTOB, BBIABIIATH JaHHbIE, KOTOPbIE MOTYT NPHUBECTH K OIIMOKe B paboTte
porpaMMsl, (POPMYIUPOBATH MPEUIOKEHUS 110 YIYULIEHUIO TPOrPaMMHOTI0 KOJIa;

YMEHHME CO3JaBaThb CTPYKTYPUPOBAHHBIE TEKCTOBBIE JOKYMEHTBI M JE€MOHCTPAllMOHHBIE
MaTepuaibl C MCIOJIb30BAaHUEM BO3MOXKHOCTEH COBPEMEHHBIX IPOrPaMMHBIX CpPEICTB U
00JIauHBIX CEPBHCOB;

YMEHHE UCNOJIb30BaTh MEKTPOHHBIEC TAOINLIbI AJI aHAJIN3a, IPEeICTaBIeHHUs U 00paboTKU
JAHHBIX (BKJIOYas BBIYMCICHME CYMMBI, CpEIHEro apu(pMeTHYecKoro, HaumOONBLIETO U
HaMMEHBIIEr0 3HAUCHHH, pellieHHe YpaBHEHHH, BBIOOP ONTUMAIBHOIO peleHHs], 10A00p JIUHUU
TpeHJa, pelIeHne 3aa4 MPOTHO3UPOBAHUS).

B mpouecce wusydenus kypca HHGOpMATHKH YriyOnéHHoOro ypoBHs 6 11 Knacce
oOyyaromuMucs OyAyT JOCTUTHYTHI CIIEYIOIINE TPEIMETHBIE PE3YIbTaThI:

YMEHHE CTPOUTHh HEPABHOMEPHBIE KOJIbl, JOMYCKAIOIIHME OJHO3HAYHOE JEKOJAUPOBAHHE
cooOmeHuit (mpeduKCHbIE KOMABI), HCIOIB30BaTh MPOCTEUIINE KOJBI, KOTOPHIE ITO3BOJISIFOT
oOHapyXUBaTh U UCIPABJIATH OMIMOKU MpU Nepeade JaHHbIX, CTPOUTH KOJ, 00eCreurnBarOIni
HaMMEHBIIYI0 BO3MOXKHYIO CPEIHIOI JUIMHY COOOIICHHs NMPH M3BECTHOM 4YacTOTE CHMBOJIOB,
HOSCHATH IPUHLUIIBI PA0OTHI MPOCTHIX AITOPUTMOB CXKATHS JAHHBIX;

yYMEHHUE pelllaTh alrOpUTMHUYECKUE 3a/lauyM, CBS3aHHBbIE C aHAIU30M rpadoB (3agauu
MOCTPOCHHUS ONTUMAIBHOTO MYTH MEXAY BepIIMHAMU rpada, ompereneHus KoIudecTBa
pa3IMYHBIX IMyTel MeXJay BepIIMHAMU OPHEHTHPOBAHHOIO AalMKJIMYEecKOoro rpada), ymeHue
UCIIONIb30BaTh JIEpeBbs MpPU aHAIW3€ M IOCTPOCHUH KOJOB W Ui IPEACTaBICHUS



apuMETUUECKNX BBIPAKEHUHN, MPU PEIICHUH 3a7ad MOWCKAa U COPTUPOBKH, YMEHHE CTPOHTH
JIEPEeBO WIPHI IO 33aJaHHOMY alTrOpUTMY, pa3pabaTeiBaTh M OOOCHOBBIBATH BBIUTPHIIIHYIO
CTPATETHIO UTPHL;

yMEHHE pa3pabaThIBaTh U PEATU30BBIBATH B BUE MPOrpaMM 0a30BbIC aJlTOPUTMBI, YMEHUE
UCIIOJIb30BaTh B MPOTpamMMax JaHHBIC Pa3IMYHBIX TUIIOB C y4ETOM OTpaHMYEHUUN Ha JWAIa30H
WX BO3MOXHBIX 3HAUCHUM, MPUMEHATH IPH PEIICHUH 3a7a4 CTPYKTYpPhl JaHHBIX (CIHCKH,
CJIOBapH, CTEKH, OYEPEeaM, JEPEBbs), HCIOIL30BaTh 0a30BBIC OIEpalldd CO CTPYKTypaMu
JIAaHHBIX, TPUMEHATh CTaHAAPTHBIE M COOCTBEHHBIC MOANPOrPAMMBI JJIsI 00paOOTKH YHCIIOBBIX
JAHHBIX WM CHMBOJIBHBIX CTpPOK, HCIIOJb30BaTh IPU pa3padOTKe NporpamMm OHOIHOTEKH
MOJAMPOrpaMM, 3HAaTh (YHKIHMOHATHHBIE BO3MOXHOCTH HWHCTPYMCHTAIBHBIX CPEIICTB CPEIbI
pa3paboTKH, YMEHHUE HCIOIh30BaTh CPEACTBA OTJIAIKH MPOrPaMM B Cpejie IPOrpaMMUPOBAHUS,
YMEHHE JJOKyMEHTUPOBATh MMPOTPAMMEI;

YMEHHUE CO371aBaTh BeO-CTPAHUIIBL;

BJIa/ICHHE OCHOBHBIMU CBEJCHHSIMH O 0a3ax JaHHBIX, UX CTPYKTYpeE, CPEACTBAX CO3JIaHUs
U pabOThI C HUMH, YMEHHE HCII0JIb30BaTh Ta0IUYHbIE (PESIMOHHbIE) 0a3bl TaHHBIX (COCTaBIAThH
3anpockl B 0a3ax JaHHBIX, BBHIIOIHATH COPTUPOBKY U MOUCK 3amKceil B 6a3e JaHHBIX, HAIMIOJIHATH
pa3paboTaHHyI0 0a3y JaHHBIX) U CIIPABOYHBIEC CHCTEMBI;

YMEHHE HCITOJIb30BaTh KOMITBIOTEPHO-MAaTEMaTHICCKHE MOJCIH JJIs aHAIH3a OOBEKTOB H
MPOIECCOB:  (HOPMYIHPOBATh I1€h MOJCIUPOBAHUS, BBINOJNHATH AaHAIU3 PE3Yy/IbTATOB,
MOJTYYEHHBIX B XOJI€ MOJICITUPOBAHUS, OIICHWBATH COOTBETCTBHE MOJICITH MOJCITHPYSMOMY
00BEKTY UITH TIPOIIECCY, MPEACTABISATH PE3YIbTAThHl MOJCIIUPOBAHMSI B HATISTHOM BHJIC;

YMEHHE OpPraHU30BBIBATH JUYHOE HH(DOPMAILIMOHHOE MPOCTPAHCTBO C HCIOJIb30BAHHUEM
Pa3IMYHBIX CPEJCTB MU(PPOBBIX TEXHOJIOTHH, TOHUMaHHUE BO3MOXXHOCTEH ITU(POBBIX CEPBHUCOB
rOCyIapCTBEHHBIX YCIYT, HU(PPOBBIX 00pa30BaTEIbHBIX CEPBUCOB;

MOHMMAaHUE OCHOBHBIX MPHUHIMIIOB PaOOThI, BO3MOXKHOCTEH W OTpaHHUYEHUS] TPUMEHEHUS
TEXHOJIOTHI MCKYCCTBEHHOTO MHTEIUIEKTa B PA3JIMYHBIX OONACTIX, HATMYHME MPEICTaBICHUN O
Kpyre pelaeMblX 3a7ad MallMHHOro oOyueHus (paclo3HaBaHMs, KilaccuUKaluu U
MIPOTHO3MPOBAHUS ) HAJTMYNE TIPEICTABICHHUI 00 UCIIOJIb30BAaHUN WH(OPMAITMOHHBIX TEXHOJIOTUH
B Pa3IMYHBIX MPOPECCHOHATBHBIX cepax.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne HaumenoBanue Kosnnue IIporpammHoe cogepkaHue XapakTepucTHKA AeATeJbHOCTH 00y4arouXcs
n/n pa3iesioB U TeM CTBO
y4eOHOro npeamera 4acoB
Pasznea 1. ludpoBasi rpamoTHOCTH
TpeboBanust TeXHUKHU O€30M1aCHOCTU U AHanM3upoBaTh YCIOBUS HCIOIb30BAaHUS KOMIIbIOTEPA U
TMTUEHbI U paboTe ¢ KOMITBIOTEPaMU U JPYTUX JOCTYIMHBIX KOMIIOHEHTOB IU(PPOBOTO
JPYTUMU KOMIIOHEHTaMU HU(POBOToO OKPYKEHHSI C TOYKH 3PEHUS TPEOOBAHMIA TEXHUKU
OKPYKCHHS. 0e30macHOCTU U rurueHsl. ONMUCHIBaTh COCTaBHbIE YaCTH
[IpuHIMIBI pabOTHI KOMIIBIOTEPOB U Y TIPUHIMTIBI PA00THI KOMIIBIOTEPOB, MOOMIIBHBIX
KOMIIBIOTEPHBIX CUCTEM. ApXUTEKTypa (poH YCTPOMCTB, KOMIIBIOTEPHBIX CHCTEM.
Helimana. 'apBapckas apxurekTypa. XapakTepru30BaTh KOMIIBIOTEPHI PA3HBIX ITOKOJIEHUM.
ABTOMaTHYECKOE BBIIIOJIHEHNE IPOIPAMMBI Hckatb B cetn IHTepHeT nHpopmanuio oo
npoueccopoM. OnepaTtuBHasi, TOCTOSHHAS U OTEYECTBEHHBIX CIEHNAINCTAX, BHECIIMX BKJIAJ B
Komrbiorep - JoaroBpeMeHHas namsatb. OOMeH TaHHBIMU pa3BUTHE BBIUNCIUTEIBHON TEXHUKH.
C IOMOIIBIO IIHH. [TpuBOIUTE NpUMEpPHI, HOATBEPKAAIOIINE TEHACHIINN
1.1 | YBep CaHBH%e 6 6 KoHTposieps! BHEIIHUX YCTPOHCTB. pa3BUTHS BBIYACIUTEIBHON TEXHUKH.
ZZIT{II){(:I/I;TBO OPpaAbOTIH [Ipsmoii noctyn k namsitu. OCHOBHBIE [TosiICHATH CYIIHOCTB MapajuIeIbHbIX BBIYUCICHUMN.
TEHACHIIUN Pa3BUTHUS KOMIIBIOTEPHBIX ITpuBoIMTE IpUMeEpHI 3a1a4, AJIs PELIEHUS KOTOPBIX
TexHoJsioruil. [lapanienbHble BEIYUCICHNUS. IIPUMEHSIOTCS CYITEPKOMITBIOTEPHBIE TEXHOJIOTHH HITN
MHOronponeccopHbIe CUCTEMBI. TEXHOJIOTUH PaCIpPEAEIEHHBIX BEIUNCICHUM.
Cynepkomnbrotepsl. Pacnipenenénnbie XapakTepu3oBaTh pOOOTH3NPOBAHHBIC MPOU3BOICTBA,
BBIUUCIIUTENIbHBIE CUCTEMBI 1 00paboTKa MOOWIBbHBIE IU(PPOBBIE YCTPOUCTBA U UX POJIb B
00JbIINX JaHHBIX. MOOMIIbHBIE IU(POBHIE KOMMYHHUKaIUAX
YCTPOMCTBA U UX POJIb B KOMMYHUKAILIHAX.
BceTpoenHbie KOMIIBIOTEPHI.
MuxkpokoHTposuiepbl. PoOoTu3npoBanHbie
MIPOU3BOJICTBA
IIporpammHoOe oOecrieueHre KOMIIBIOTEPOB Pabotats ¢ rpaduyeckum naTepdeiicom oneparmoHHON
12 [Iporpammuoe 6 Y KOMITBIOTEPHBIX CUCTEM. Busl cucreMbl (OC), cTaHIapTHBIMH U CITY>KEOHBIMU
o0ecrieueHue MIPOrpaMMHOTO 00eCIIeUeHUs 1 UX MPUIIOKEHUSAMH, (PaIOBEIMUA MEHEHKEPAMHU.

HazHavyeHue. OCOOCHHOCTH MPOTPAMMHOTO

COOTHOCUTE BUEI JIMIICH3UI HA UCIIOJIb30BaHUE




obecrieueHrst MOOMJIBHBIX YCTPOMCTB.
[TapamiensHOE IPOrpaMMUPOBAHUE.
CucreMHoe MporpaMMHOE oOecrieueHue.
OrnepaliluOHHBIE CUCTEMBI. Y TUJIHTHI.
HpatiBepbl ycTpoiicTB. UHCTAIIISIIUA 1
JEUHCTAJUISIIUS TPOrPAMMHOTO
o0ecrieyeHus.

®aiinoBble cuctemsl. [IpuHIAIBI
pa3MenieHus 1 UMeHOBaHUs (ailioB B
noyiroBpeMeHHou mamsaT. [1la6ions! ams
OTMMCaHus Tpymil (Haiaos.
3akoHogarenscTBO Poccuiickoit denepanun
B 00J1aCTH MPOTPAMMHOT0 00ECIICUEHUSI.
JIuueH3upoBanue MPOrpaMMHOTO
obecniedeHus u MUGPOBBIX PECYPCOB.
[IponpuerapHoe 1 cBOOOAHOE MPOTPaMMHOE
obecneyenue. Kommepueckoe u
HEKOMMEPUYECKOE UCII0Ib30BaHHE
MIPOrpaMMHOTO OOecTeueHus: U HUPPOBBIX
pecypcoB. OTBETCTBEHHOCTb,
yCTaHABJIMBAaeMas 3aKOHOATEIbCTBOM
Poccuiickoit deneparuu 3a HEMPABOMEPHOE
HCIIOIB30BaHUE MTPOTPAMMHOTO
obecrniedeHurs 1 UG POBBIX PECYPCOB

MIPOrpaMMHOTO 00€CIIeUeHHUS U TTOPSII0K €T0
KCIIOJIb30BaHMs U pacnpoctpanenud. [IpuBoauts
MIPUMEPHI TPOTPUETAPHOTO U CBOOOTHOTO
MPOrPaMMHOTO OOeCTIeUeHUs, TPETHAZHAYCHHOTO IS
pelIeHus OTHUX U TeX e 3aaa4. Ha3piBaTh OCHOBHBIE
MIPaBOHAPYIICHMSI, UMEIOIINE MECTO B 00J1aCTH
HCITOJIH30BaHUS MIPOTPAMMHOI0 00CCIICUCHHS, U
OTBETCTBEHHOCTh 3a HUX, IPEAYCMOTPEHHYIO
3aKOHOJATEILCTBOM PD.

1.3

KoMnbrorepHsie cetn

[IpuHIUITIBI TOCTPOECHUS U almapaTHble
KOMIIOHEHTHI KOMIIBIOTEPHBIX CETEH.
Ceresble npotokodibl. Cets MHTEpHET.
Anpecanus B cety IHTEepHET.

IIpoTtokomnsl crexka TCP/IP.

CucreMa noMeHHBIX UMEH. Pa3nenenne IP-
CETH Ha MOJCETH C MOMOIIBIO MaCOK
nojcereil. CeTeBoe aIMUHUCTPUPOBAHUE.
ITonyyenue naHHBIX O CETEBBIX HACTPOMKAX
komnbroTepa. [TpoBepka HaM4Ks CBSI3U C

ITosICHATh IPUHIMIIBI IOCTPOEHUST KOMIIBIOTEPHBIX
ceteil. BbIABIATH 0OIIee U pa3nuyusi B OpraHU3aluu
JIOKAJIbHBIX U TI100aJIbHBIX KOMITBIOTEPHBIX CETEH.
[TpuBoauThs npuMepsl mpoTokosos creka TCP/IP ¢
omnpeneNEHHBIMU (QYHKIUSMHU.

Hcnonp3oBath Macku mojacetel ist pazouenus [P-cetn
Ha nojaceTH. IIpuMeHsTh mporpaMMHOe oOecredeHue
JUISI IPOBEPKH pabOTOCTIOCOOHOCTH CETH.




y310M cetr. OnpeneneHue Mapupyra
JIBHSKCHUS TIAKETOB.

Bunel nestensHocty B cetu UHTEpHET.
CepBucel HTepHeTA.
['eonHpOpMaIIMIOHHBIE CUCTEMBI.
['eonokanoOHHBIE CEPBUCHI PEAIBHOTO
BpeMEHHU (HaIrpuMep, JJOKaus MOOUIbHBIX
TeneoHOB, ONpeIeIICHHE 3arPyKCHHOCTH
aBTOMarucTpajei ), HHTCPHET-TOPTOBIIA,
OpoHUpOBaHUE OMIIETOB U TOCTUHHUIL.
I'ocynapcTBeHHBIE 27IEKTPOHHBIE CEPBUCHI U
yciyr. ColuaibHbIe CeTH — OPraHU3alUs
KOJUIEKTUBHOT'O B3aUMOJIEHCTBHA U 0OMeHa
naHHbIMU. CeTeBOM ATUKET: MpaBuiia
MOBEJICHUsI B KHOEPIIPOCTPAHCTBE.
[TpobremMa moATMHHOCTH TTOJTYYEHHOM
nHpopmanuu. OTKpbITEIE 00pa3oBaTeNbHbIC

pecypchl

1.4

WNudpopmanronHas
0€301acHOCTb

TexHOreHHbIe U 5KOHOMUYECKHE YIPO3Bl,
CBSI3aHHBIE C UCTIOIH30BAHNEM
MH(POPMaIMOHHO-KOMMYHHUKAIIMOHHBIX
TexHoorui. O6mmuye npodieMbl 3allUThI
nHpopManuy 1 UHHOPMAILIMOHHON
6e3onacHocTH. CpecTBa 3alTUThI
uHpOpMaIUY B KOMITBIOTEPAX,
KOMIIBIOTEPHBIX CETSIX H
aBTOMAaTH3UPOBAHHBIX MH(POPMAITMOHHBIX
cucremax. [IpaBoBoe obecnieueHme
MH(POPMAIMOHHOM 6€30MacHOCTH.
DnexTpoHHas U poBas MOANUCH,
CepTHU(PHUIUPOBAHHBIEC CAUTHI U JIOKYMEHTHI.
[IpenoTrBpaienune

HECAHKIIMOHMPOBAHHOTO JOCTYNa K JMYHOU
KOH(pHUACHITMAIBHONU HH(pOpMAINH,

XapakTepHu30BaTh CyIIHOCTb TOHATHH
«uH(pOpMaIIMOHHAs 0€30MMACHOCTDY, «3allUTa
uHpOpMAaLIUN».

®opMyIMpoBaTh OCHOBHBIE IIPaBHIIa THPOPMALTMOHHON
0e30macHOCTH. AHaIM3MPOBATh 3aKOHOAATENbHYIO 0a3y,
Kacaromnryrocst HHOOpMaImOHHOM 0€30MMacHOCTH.
[TpuMeHATH cpeacTBa 3alUTh UHOOPMAIHH:
OpaHAMay’pbl, aHTUBUPYCHBIE IPOTPAMMBI,
napoJIMpoOBaHKE U apXUBHPOBaHUE, MU (poBaHUE.
[IpenoTBpaimarh

HECaHKLMOHUPOBAHHBIN JOCTYI K JIMYHOU
KOH(UIeHIMaNbHON nHOpMaLuy, XpaHsmiecs Ha
MEPCOHATBHOM KOMITBIOTEPE, MOOMIIBHBIX YCTPOICTBAX.




XpaHSAILIEHCsT Ha MepCOHAIbHOM
KOMIIBIOTEPE, MOOMIIBHBIX YCTPONUCTBAX.
BpenonocHoe nporpamMmmHoe obecriedeHue u
crnoco0bl 60PbOBI C HUM. AHTUBUPYCHBIE
nporpamMmbl. Opranusanyst JMYHOTO apXuBa
uHpopmanuu. PesepBHoe KonmupoBaHue.
[TapospHas 3amuTa apxuBa.

udposanue nanHbIX. CUMMETPUYHBIE U
HECUMMETPUYHbIE HIH(PHI.

udpe! mpocToii 3aMeHBI.

[udp Leszaps. [Hudp Buxenepa.
Anroputm mmdposanus RSA.

Creranorpadus
Uroro no pazueny 24
Pa3znea 2. TeopeTruyeckue 0CHOBbI HHPOPMATHKH

Nndopmanus, 1aHHbIE ¥ 3HAHUS. [TosICHATH CYIIHOCTB NMOHATHN
WHudopmanroHHbIe MTpoLecchl B IPUPOJE, «uHpOpMaLUD», «aHHbIEY, «3HaHUS». Pemars
TeXHUKe 1 oOmecTBe. HempepriBHBIE U 3a/1auu Ha U3MepeHue nHpopMaIuu, 3aKTF0YEHHON
JUCKPETHBIE BEINYMHBI U CUTHAJIBI. B TEKCTEe, C MO3MIMHU a(paBUTHOTO noaxona (B
HeoOxonuMocTs TucKkpeTH3anuu MIPEITOJIOKEHUN O PAaBHOW BEPOSITHOCTH MOSBJICHUS
uH(popMalnH, NpeIHa3HAYeHHON 115 CHUMBOJIOB B TEKCTE).
XpaHeHus, nepeaadn u o0paboTKu B [TosicHATH HEOOXOAUMOCTD U CYIIHOCTb
IU(POBBIX CUCTEMAX. JUCKPETU3ALMH [IPU XPaHEHHH, NIepelade u

[IpencraBienue JIBOMYHOE KOJIMPOBAHUE. 00paboTKe AJAHHBIX C IOMOIIbIO KOMITBIOTEPOB.

2.1 | undopmamyu B 19 PaBHOMEpHBIE 1 HEPAaBHOMEPHBIE KOJBI. ITpuBOIMTE IpUMEPHI PABHOMEPHBIX U
KOMIIBIOTEPE JlexonupoBaHue COOOIIEHUMN, 3aTUCAaHHBIX C HEpaBHOMEPHBIX K0J0B. Koanposate n

IIOMOLIBIO0 HEPABHOMEPHBIX KOJOB. Y CIIOBHE
®aHo. [TocTpoeHne 0AHO3HAYHO
JNEKOJUPYEMBIX KOJIOB € ITOMOILBIO JA€pEBa.
I'pad An.A. Mapkosa. Equauiier usmepeHust
KosnunyecTBa HHPopMaruu. AndaBUTHBINA
MOJIXO0JT K OLIEHKE KOJM4ecTBa HH(pOpMaIUH.
Cucremsl cuncienus. PazpépHyras 3anuch
LEJBIX U JPOOHBIX YUCENT B NO3UIIMOHHOM

JEKOAMPOBATH COOOIICHHSI C UCTIOTB30BAHUEM
PaBHOMEPHBIX WU HEPABHOMEPHBIX KOJOB. CTpOUTH
npedukcHbie Koabl. KimaccuduuupoBarh CHCTEMBI
CUMCIICHUS.

BrINoHATE CpaBHEHUE YU CET, 3AIIMCAHHBIX B
JTBOMYIHOM,

BOCBMEPUYHOM M LIECTHAALATEPUYHON CUCTEMAX
cuucaeHus. OCyIecTBIATh NEPEBO YHCET MEXIY




cucreMe cuucienus. CBoncTBa
MIO3ULIMOHHOM 3aIIMCH YUCJIa: KOJIHUYECTBO
uudp B 3aIUCH, IPU3HAK ACTMMOCTH YHCIa
Ha OCHOBAHUE CUCTEMbI CUUCIICHUS.
Anroputm nepepoja 1eaoro yucia u3 P-
WYHON CUCTEMBI CUHCIIEHUS B IECATUYHYIO.
AJITOPUTM TIepeBOJIa KOHEYHOUN P-nuHOM
IpoOU B JECATUUYHYIO. AJITOPUTM TE€pEeBOa
LIEJIOT0 YHCIIa U3 IECITUYHON CUCTEMBbI
cuuciieHus B P-uunyro. [lepeBon koHeyHOM
JeCATUYHOM 1podu B P-uunyto. /[Bonynas,
BOCBMEpPUYHAs U LIECTHALATEpUYHAas
CHCTEMbI CUUCIIEHUS, CBS3b MEX/1y HUMHU.
Apudmerndeckue onepanu B
MO3UIMOHHBIX CUCTEMaX CUUCIICHUS.
TponuHas ypaBHOBEIICHHAs! CUCTEMA
cuucieHus. [[BOMUHO-IecATUYHAS cUCTEMA
CUMCIICHUS.

Koauposanue tekctos. Koguposka ASCII.
OnHOOaNTHBIE KOJUPOBKH.

Cranmapt UNICODE.

Konuposka UTF-8. Onpenenenue
MH(OPMALIMOHHOTO 00BEMA TEKCTOBBIX
COOOILEHUH.

KonupoBanue nzobpaxenuii. Orienka
MH(POPMAIIMOHHOTO 00BEMA rpauIecKux
JAHHBIX MPU 33JaHHBIX pa3pelieHuu U
riyOuHe KoAupoBaHus 1iBeTa. L{BeToBbIe
Mozenu. BektopHoe koaupoBaHue.
dopmartsl rpaduueckux (Hainos.
TpéxmepHas rpaduxka.

@paxranbHas rpaduka. Konuposanue
3ByKa. OnieHka nHPOPMAIIMOHHOTO 00bEMa
3BYKOBBIX JJAHHBIX IPU 33JaHHBIX YaCTOTE

JIBOMYHOM, BOCbMEPUYHON U IIECTHALATEPUIHOM
CUCTEMaMM CUUCIICHUS.

BbINONMHSATE ClI0KEHHE U BBIYUTAHUE YUCEIL,
3allMCAaHHBIX B JIBOUYHOM, BOCBMEPUYHOM U
[IECTHAI[ATePUYHON CUCTEMAaX CUHCIICHHUS.
OcymecTBiIATh KOJUPOBAHUE TEKCTOBOM
nH(OpPMALIUU C TTOMOIIBIO KOJUPOBOYHBIX TAOJIHII.
Onpenensate HHOOPMAIMOHHBINA 00BEM TEKCTOBBIX
COOOIIIEHUH B Pa3HBIX KOJIUPOBKAX.

BeruucisaTs pasmep HBETOBOM NAIUTPHI 110 3HAYECHUIO
OUTOBOI1 rTyOHHBI 11BeTa. OnpenensTh pa3Mepsl
rpadudeckux (aioB Mpu U3BECTHBIX pa3pelICHHN U
riyOvHe KOAUPOBaHUS 1IBeTa. BBIUUCIATDH
MH(POPMAMOHHBIH 00BEM UG POBOIA 3BYKO3AIHCH IO
4acTOTe TUCKPETU3AUH, [TyOMHE KOJUPOBAHUS U
BPEMEHH 3alKCH.




JIUCKPETU3AIAN U PA3PATHOCTH
KOJIMPOBAHUS

OcHOBBI anredpsl

Anre6pa noruku. [lonaTue BbIcKa3bIBaHHUS.
Bricka3sbiBarenbHbie (POpMBI (IPEIUKATHI).
KBaHTOpBI CyI1eCTBOBaHUS U BCEOOLTHOCTH.
Jlornyeckue onepauuu. TaOIUIBI HCTUHHOCTH.
Jlormdeckue BBIpAKEHUS.

Jlornueckue TOXAECTBA.

JloKa3aTesbCTBO JIOTHYECKUX TOXKIECTB C
MOMOIIIBIO TaOJIHIl HCTHHHOCTH. Jlormueckue
ollepalyy U OIepaluy HaJ MHOXKECTBaMH.
3aK0HBI AITeOPBI JTJOTUKNA. DKBUBAIICHTHBIC
peoOpa3oBaHUs JIOTHYECKUX BBIPAKEHUH.
Jlornueckue ypaBHEHHUs U CUCTEMbI YPAaBHEHUM.
Jlornueckue QyHKIMH. 3aBUCUMOCTh

[TpuBOIUTE NPHUMEPBI DIIEMEHTAPHBIX U COCTaBHBIX
BBICKA3bIBAaHUM.

Pa3nnyars BbICKa3bIBaHUA U IIPEJUKATHL. Y CTAHABIINBATH
CBSI3b MEXYy aJIreOpoil IOTUKU B TEOPHE MHOMXKECTB.
BbrunciasaTh 3Ha4EHUSI IOTUYECKUX BBIPAXKEHUH C
JIOTUYECKUMHU ONEPALUIMUA KOHBIOHKIINHU, TU3bIOHKIIUY,
WHBEPCHUH, UMIUIMKALUH, SKBUBAJICHLIUY.

[TpoBoauTh ananu3 Tabaui ucTuHHOCTU. CTPOUTH
TaOJIUIBI HCTUHHOCTH JIOTMYECKUX BBIPA)KEHUH.
OcymiecTBIATh SKBUBAJIEHTHBIE ITPEOOPa30BAHUS
JIOTUYECKHUX BBIPAKEHUH C NCIIOJIb30BAHUEM 3aKOHOB
anreOpsbl JTOTUKH.

OcCymeCTBIIATh TOCTPOCHUE JTOTMYECKOTO BBIPAKEHUS C

2.2 N 14 KOJIM4YECTBA BO3MOKHBIX JIOTHUECKUX QYHKIUM | JaHHOW TabJMIel HCTUHHOCTH U €ro YIPOLICHHE.
OT KOJINYECTBA apT'yMEHTOB. Permate mpocThie JIOTHYECKUE YPABHEHUS U CUCTEMBI
[TosHbIe cucTEMBI TOTMYECKUX (DYHKIIUH. yYpaBHEHUN. XapaKTEPU30BaTh JOTUYECKHUE IIIEMEHTBI
Kanonnueckue (opMbl TOTHYECKUX BBIPAKEHUN. | KOMIIbIOTEPA.
CoBepllieHHbIE TU3BIOHKTUBHBIE U ITosiICHATH YCTPOWCTBO CyMMaToOpa W TpUITEpA.
KOHBIOHKTHBHbIE HOpMaJIbHbIE (POPMBI, 3anuchIBaTh JIOTHYECKOE BBIPAKEHUE 10 JIOTHYECKON
QITOPUTMBI UX MIOCTPOEHUS MO TabIuIe CXEMe.
HUCTUHHOCTU. JIOTHYECKHUE JIIEMEHTHI B COCTaBe CTpouThb CXEMBI Ha JIOTUYECKUX IEMEHTaX 110
komnbroTepa. Tpurrep. Cymmarop. 3aIaHHOMY JIOTHYECKOMY BBIPAKEHUIO.
MHoropa3spsaassiii cymmarop. [loctpoenue cxem
Ha JIOTUYECKHX JIEMEHTAX 110 3aJJaHHOMY
JIOTUYECKOMY BBIPA)KEHHIO. 3aIIUCh JIOTHYECKOTO
BBIPAXEHUS 110 JIOTHYECKOU CXEME.
MuKpocXeMbl U TEXHOJIOTHS UX IPOU3BOJICTBA
[IpencraBnenue HenbIx Yucea B NaMsATH [Tony4yaTs BHyTpEHHEE NPEACTABICHUE LENBIX U

KoMmbroTepHas KoMIIbIoTepa. OrpaHUYeHHOCTh AUAana3oHa BELIECTBEHHBIX UUCENl B NAMATH KOMIIBIOTEPA;
2.3 apr(MeTHKa 7 4KCeJl IIPA OTPAaHUYEHUH KOJIMYECTBA Pa3psiioB. | ONPENENATh 10 BHYTPEHHEMY KOy 3HAUYECHUE YHCIIA.

[Iepenonuenue pa3psaaHon ceTku. be3zHakoBbie
1 3HAKOBBIC JaHHBIC. 3HAKOBBIN OWUT. /[BOMUYHEIH

XapakTepHu30BaTh 0€33HAKOBBIC U 3HAKOBBIC TAHHBIE.
[TosicHATH MOPSIIOK BHINOTHEHHS apU(METHUECKUX




JIOTIOTHUTEIbHBINA KO OTPULIATEIbHBIX YHCEIL.
[ToOuTOBBIC TOTUYECKHE OTICPAIUH.
Jlornueckuii, apuMETHUSCKUI ¥ [IUKINICCKUN
casury. lllugppoBanue ¢ MomMomp0 nodUTOBOM
onepanuu «uckiovaromiee UIIN».
[IpencraBneHue BEUIECTBEHHBIX YUCET B MaMsITH
KOMITbIOTEpa. 3Hauamiasi 4acTh U MOPSIOK YHCTIa.
Jlnamna3oH 3Ha4eHU BEIIECTBEHHBIX YUCET.
[IpoGnembl XpaHeHHsI BEIIECTBEHHBIX YHCEN,
CBSI3aHHBIE C OTPAHMYECHUEM KOJINYECTBA
pa3psaoB. BeimonHenue onepanuii ¢
BEIICCTBCHHBIMU YHCIIAMU, HAKOIIJICHUE OIIHOOK
TIPH BBIYHCICHUSX

ONEPALMII C LIEJIBIMU U BEIIECTBEHHBIMU YHCIAMU B
IIpoLIECCOPE.

[TpuMeHsITh MOOUTOBBIE JTOTHUYECKHE ONEPALIUU.
XapakTepu30BaTh IPEACTABICHUE U XPAHCHUE B IIAMATU
KOMIIBIOTEPA BEILIECTBEHHBIX YUCE.

[TosicHATH MPUYMHBI HAKOTIJICHUS OIIMOOK MPH
BBIYMCIICHUSX C BELICCTBEHHBIMU YUCIIAMU.
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Pa3znen 3. AiiropuT™Mbl 1 NIPOrpaMMHpPOBaHNeE

Omnpenenenne BO3SMOXKHBIX PE3YJIbTATOB PadOTHl | BBISICHATE pe3ynbTaT paboThl aaropuTMa Juis
MPOCTEHUIINX aJITOPUTMOB YIIPaBICHUS UCTIOJIHUTENS TIPH 33/1aHHBIX UCXOAHBIX JaHHBIX,
VCTIOJTHUTENSIMU M BBIYHACITATEIBHBIX OTIpEeNIeNSTh BO3MOYKHBIE HCXOTHBIE TAHHBIE JITS
anropuTMoB. OnpesieNieHre UCXOIHBIX JIJAaHHBIX, | U3BECTHOIO pe3ynbTara. [IpuBOIUTH MpUMEpPbI
P KOTOPBIX AITOPHTM MOXKET JaTh TPEOYEeMbIil | alrOPUTMOB, COJIEPIKAIINX MTOCIIEI0BATEIbHBIE,
pe3yJbTar. BETBSIINECS U HUKIMYECKHE CTPYKTYPbl. AHAIN3UPOBATh
DTarnbl peneHus 3a/1a4 Ha KOMITBIOTEPE. [UKIMYECKHE aITOPUTMBI JUIS UCTIOHUTEIS. BRIIensiTh
HHcTpyMeHTallbHbIE CpEACTBA: TPAHCIATOP, ATaIlbl pelICHUs 3a]1au Ha KOMIIbIOTEpeE.

Biesiertie B OTJaTIMK, TPOGMINPOBIIHK. KoMmumsiwst 1 [TosICHATB CYIIHOCTH BBIIEIEHHBIX ATAoOB. OTIaXHUBATh

3.1 16 MHTEPIIPETALMS IPOTPaMM. IPOTrpaMMBbl ¢ TOMOIIBIO TPACCUPOBOYHBIX TaOIHIl U C
IpOTPaMMHUPOBaHHE

BupryanbHble MalIHHEL.

WuTerpupoBanHas cpena pa3padoTku. MeTo bl
oTNIaKu nporpamm. Mcnonb3oBanue
TPacCUPOBOYHBIX TaOuIl. OTIIaJOYHBII BHIBOI.
[TonraroBoe BBIMMOTHEHHE TPOTPaMMBbI. ToUkH
octaHoBa. [IpocMOTp 3HaUEHUH TIEpEMEHHBIX.
SA3pik mporpammupoBanus (Python, Java, C++,
C#). Tunbl JaHHBIX: 1IEJTOYUCIICHHBIE,
BELIECTBEHHbIE, CHUMBOJIbHBIE, JIOTHUECKHUE.

WCIIOJIb30BAaHNEM BO3MOKHOCTEH OTIIAUNKa CPEJIbI
nporpamMmupoBanus. COCTaBIATh JOKYMEHTAIUIO Ha
IPOrpaMmy.

Pa3pabatbiBaTh U peann30BbIBATh Ha S3BIKE
MIPOTrpaMMHUPOBAHUS AITOPUTMBI 00Pa0OTKHU EITBIX
Yrcell, B TOM YHUCIIe epeOOpHbIE aNTOPUTMEI.
Pa3zpabarbiBaTh nmporpaMMbl 171 00paOOTKHU JaHHBIX,
XPaHSIINXCS B TEKCTOBBIX (aiinax.




Bersnenus.

CrnosxHble ycioBus. LIUKIIbI C yCIOBHEM.
[ukibe1 0 mepeMEeHHOM.

B3aumo3ameHs1eMOCTh pa3InyHbIX BUI0B
1ukioB. MaBapuant nukiia. CoctaBiieHHe LUK
C MCIIOJIb30BAaHUEM 3apaHee ONpeneIEHHOIO
MHBapUaHTa LUKJIA.

JIOKyMEHTUPOBAHUE MPOIPAMM.
Hcnonb3oBanue komMmenTapues. [loarotroska
ONMCAaHUs IPOrpaMMbl U MHCTPYKIUH JIJIS
[10JIb30BaTeNsl. AITOPUTMbI 00pabOTKH
HaTypaJIbHBIX YUCEJl, 3alIMCAaHHBIX B
MO3UIMOHHBIX CHCTEMaX CUMCIIEHUs: pa30reHue
3aIMCH YUCIIAa HAa OTJENbHBIC IIHU(PHI,
HaXO0XKJICHUE CYMMBbI U IPOU3BEACHUS LUDD,
HaX0XJAEHNE MaKCUMaJIbHOW(MUHUMAJIBHON )
UQpBI.

HaxoxaeHne Bcex MpoCThIX YUCEN B 33JaHHOM
nuanaszone. [Ipencrasienue yncna B BUje
Habopa MPOCThIX COMHOXHTEIEH. AJIITOPUTM
OBICTPOrO BO3BEJICHUS B CTEIICHb.

O0paboTka JaHHBIX, XpaHALIMXCS B (ailiax.
TexcToBble 1 BonuHbIE (aiinbl. DaiinoBbie
nepeMeHHbIe ((ailioBble ykazarenu). Urenue u3
(haiina. 3anuch B hann

3.2

BcnomorarensHbie
aJITOPUTMBI

PaszOuenne 3amaun Ha mMoa3a0a49H.
[Monmporpammel (poueypsl U QyHKIUH).
Pexypcusi. PekypcuBHble 00BeKTHI ((hpaKTaibl).
PexypcuBHbIe nipouieypsl U (PYHKIUH.
Hcnonp3oBaHne cTeka st OpraHu3aiu
PEKYPCHUBHBIX BBI30BOB. Mcnoib30BaHue
CTaHIAPTHOW OMOJIIMOTEKHU S3BIKA
nporpammupoBanus. [loakmodenne 6udbImoTex
MOJIIPOrpaMM CTOPOHHUX

PazouBate 3amauy Ha noazanadu. OGopMIIATh JTIOTHUECKH
[EJIOCTHBIC HIIM TIOBTOPSIIOIIHMECS (PparMeHThI
MPOrPaMMBI B BHJIE TIOIITPOrpaMM. [10SICHATE CYyIITHOCTH
PEKYPCUBHOTO allTOPUTMA.

HaxoauTh pekypcrUBHBIE OOBEKTHI B OKPYKAIOIIEM
mupe. OnpenensiTh pe3yabTaT paboThl IPOCTOrO
PEKYypCUBHOTO anropuTMa. lMcnoiap30BaTh CTaHIapPTHBIE
OUOINOTEKH TOAIPOTrPaMM SI3bIKa MMPOrPaMMHUPOBAHUS,
OMOIMOTEKN CTOPOHHUX Npou3BoauTeNel. [IpuMeHsITh




npousBoauTEeIeH. MOayIbHBIN NPUHITUIT
MOCTPOCHHUSI POTPAMM

MOJIYJIbHBIN MPUHIUI TIPH pa3padOTKe MPOrpaMM.

YucneHnnsle MeTobl. TouHOe U MPUOIHKEHHOE
peuieHus 3a1a4u. YuciaeHHbIe METObI pELICHUS
YpaBHEHMI: METOA Iepedopa, METO
oJI0BUHHOTO AeneHus. [Ipubnmxénnoe
BBIYHCJICHUE JUIMH KpUBBIX. Berunciaenue

[TosicHATh NPUHLKIIEL PAOOTHI YUCIEHHBIX METO/IOB,
pasHHIy MEXIy TOYHBIM M MPHOIMKEHHBIM PEILICHUSIMU
BBIYMCIIMTEIBHBIX 3aady.

Pa3pabaTbIBaTh U OTIQKUBATH IPOTPAMMBI,
peanu3yrolue YUCICHHBIE METOIbI PELICHUS

3.3 | YwucneHHBIE METOIBI 5 . . N
iouaen GUryp ¢ NOMOUIbI0 YHCIEHHBIX ypaBHEHUU, TPUOIMKEHHOE BBIUMCICHUE JJIMH KPUBBIX
METOJIOB (METO/1 MPSIMOYTOJIbHUKOB, METO/T U Tuiomiaaei Guryp, Houck MaKCuMyMa
Tpaneuuii). [louck Makcumyma (MUHUMYyMa) (MuHUMYMA) QYHKIIMH OJHOM EPEMEHHOM.
(GYHKIIUU OJTHOU MEPEMEHHOI METOI0M
IIOJIOBUHHOTO JIEJICHUSI
O0paboTka CUMBOJIBHBIX TaHHBIX. BcTpoennsle | Mcmonb30BaTh BCTpoeHHBbIE (DYHKIUU S3bIKA
(YHKITUY SI3bIKA TIPOTPAMMHUPOBAHUS JIIIS POTPaMMHUPOBAHUS I 00paOOTKHA CUMBOJIBHBIX
00pabOTKH CUMBOJIBHBIX CTPOK. AJITOPUTMBI cTpok. Pa3pabarbiBaTh U OTJIaXKUBATh IPOTPAMMBI,
00pabOTKN CUMBOJIBHBIX CTPOK: MOJICYET pealin3yIoLIie TUIIOBbIE aJITOPUTMbI 00pabOTKI
KOJIMYECTBA MOSIBJIEHUN CUMBOJIA B CTPOKE, CHUMBOJIbHBIX JJAHHBIX HA BEIOPAHHOM SI3BIKE

34 AnTopuTMBI 00pabOTKH 5 pazOueHne CTPOKU Ha CJI0Ba Mo MPoOeTbHBIM nporpammupoBanus. [IpeoOpa3zoBbIBaTh ynCia B

CHUMBOJIbHBIX JTAHHBIX CUMBOJIaM, MIOUCK MOJICTPOKU BHYTPH JTaHHOU CHUMBOJIBHYIO CTPOKY M 00paTHO.

CTPOKH, 3aME€HA HAlJEHHOM MOJACTPOKH HA
IpyTyro cTpoky. ['eHepanus Bcex coB B
HEKOTOpPOM ajiaBUTE, YAOBIETBOPSIOIINX
3aJlaHHBIM orpaHuueHusM. [IpeobpazoBanue
YHUCJIa B CHMBOJIBHYIO CTPOKY ¥ 00OpaTHO
MaccuBbl 1 TOCIIEIOBATEILHOCTH YHCET. [IpuBOAUTE IPUMEPHI OJTHOMEPHBIX U ABYMEPHBIX
Boruncnenmne 06001IEHHBIX XapaKTEPUCTHK MaccuBoB. [IpuBoIuTE mpUMepHI 33124 U3
2JIEMEHTOB MacCHBa WJIM YUCIOBOMN MOBCEHEBHOM KU3HHU, IPEANOIATaAIOIIUX
MIOCJIEZI0BATEIBHOCTHU (CYMMBI, TPOU3BEACHNUS, MCIOJIb30BaHNE MacCHUBOB.

35 Anroput™mbl 06paboTKH 10 cpenHero apudMeTn4ecKkoro, MUHUMaiabHOro M | Pa3pabaThiBaTh U OTIQKUBATH IPOTPAMMEI,

MacCcCHUBOB

MaKCUMaJIbHOTO 3JIEMEHTOB, KOJTUYECTBA
3JIEMEHTOB, YJOBJIETBOPSAIONINX 3aJaHHOMY
yCJIOBHIO). JINHEWHBIN TTOUCK 3aJJaHHOTO
3HA4YCHUA B MAaCCUBC.

CoptupoBka ogHOMEpHOro MaccuBa. [Ipocteie

pealn3yIoUIie TUIIOBbIE aJITOPUTMBI 00pabOTKU
OJIHOMEPHBIX U JIBYyMEPHBIX MAaCCHBOB, Ha BEBIOPAHHOM
A3bIKE IPOrpaMMUpOBaHusl. Pa3zpabaTbIiBaTh IpOrpaMMbl
JUIsl pEIIEHUs TPOCTHIX 3a7a4 aHaJIn3a JaHHBIX.




METO/]Ibl COPTUPOBKHU (METO]I Iy3bIpbKa, METOJ
BbIOOpA, COPTUPOBKA BCTABKAMH).

CoptupoBka ciusHueM. beicTpast copTupoBka
MaccuBa (anroputm QuickSort).

JIBOMYHBII TOMCK B OTCOPTUPOBAHHOM MAaCCHUBE.
JIBymepHbIe MacCUBBI (MATPHILBI).

AAroput™Mbl 00pabOTKH JBYMEPHBIX MAaCCHBOB:
3aMoJIHEHNUE JBYMEPHOIO YMCIIOBOTO MAacCHBa 110
3aJlaHHBIM TPaBUJIaM, TIOUCK 3JIEMEHTa B
JBYMEPHOM MAacCHBE, BBIYUCIICHUE MaKCUMyMa
(MHHMMYMa) W CyMMBI 3JIEMEHTOB JBYMEPHOTO
MaccHBa, IEpeCTaHOBKa CTPOK U CTOJIOIIOB
JIByMEpHOTo MaccuBa. PazpaboTka mporpamMm
JUISL PEUICHUS IPOCTHIX 33/1a4 aHAIN3a JaHHbBIX
(oumcTKa NaHHBIX, KIaccu(UKaIys, aHaau3
OTKJIOHEHHMI)
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Paznen 4. UndopmanmoHHbie TEXHOJIOTHH

TexcToBbIN npoLiECCOP. Pa3pabaTbiBaTh CTPYKTYpY JTOKYMEHTA.
PenaktupoBanue u popMaTHpOBaHUeE. Hcnonp30Bath cpeicTBa aBTOMAaTU3ALNUN IPU
[IpoBepka opdorpaduu u rpammaruxu. CpeacTaa co3aHuu JokymeHTa. [IpuMeHsaTs npaBuia
MIOMCKA M aBTO3aMEHbI B TEKCTOBOM IIPOLIECCOPE. LUTUPOBAHUS UCTOYHUKOB U 0(OPMIICHUS
Hcnons3zoBanue crunieid. CTpyKTypUpOBaHHBIE oubnuorpaduueckux ccbuiok. [IpuHUMaTh yuactue B
TEKCTOBBIE JOKYMEHThl. CHOCKH, OTJIaBJIEHUE. KOJUIEKTUBHOM paboTe HaJ JOKYMEHTOM.
KomnnekruBnast paboTa ¢ TOKyMEHTaMHU. BeinonuaTe HaOOp U MPOCTYIO BEPCTKY

41 OO6paboTka TEKCTOBBIX 6 NHcTpyMeHTHI pelieH3UpOBaHUsl B TEKCTOBBIX MaTeMaTHYeCKUX TEKCTOB.

JAOKYMCHTOB

nporeccopax. Obnaunble cepBUCHI. [lenoBas
nepenucka. Pedepar. [IpaBuna mutupoBanus
HCTOYHUKOB U oopMiieHUs] OnOIorpaduuecKux
ccputok. OopmMieHne criicKa JIUTEPaTyphl.
Crannaptsl 6MOIHOrpapUECcKUX ONUCAHHUM.
3HAKOMCTBO C KOMIIBIOTEPHOU BEPCTKOM TEKCTA.
TexHuueckue cpencTBa BBOJA TEKCTA.
Crnennanm3upoBaHHBIE CPEJICTBA PEIAKTHPOBAHUS




MaTeMaTHU4YCCKUX TEKCTOB

4.2

AHanu3 JaHHBIX

Amnanu3 ganupix. OCHOBHBIE 3a/1a4M aHAIU3a
JAHHBIX: POTHO3MPOBAaHKE, KiIaccupuKaims,
KJIacTepu3allus, aHaJIN3 OTKJIOHEHUM.
[TocnenoBaTenbHOCTD PEIICHHS 3314 aHAIM3a
JAHHBIX: C60p HepBI/I‘-IHBIX JAaHHBIX, OUHMCTKA U
OIICHKA KauyeCTBa JIaHHBIX, BBIOOP W/HUITH
MTOCTPOCHHUE MOJICIIH, MPEOOPa30BAHKE JTaHHBIX,
BU3yaIM3alus JAaHHBIX, UHTEPIIPETalUs

pe3yiabTaToB. [IporpaMmHbie cpeAcTBA U HHTEPHET-

CCPBHUCHI AJIA 06pa6OTKI/I " IIPCACTABJICHUSA

nauHbIX. bonbime nanapie. MammHHOE 00yUYeHue.

HHTGJ’IJ’IGKTY&J’ILHHﬁ aHaJIM3 JaHHBIX. Ananuz
JAaHHBIX C ITIOMOIIBIO SJICKTPOHHBIX Ta6JII/III.

Brruucnenue CYMMBI, CPEAHETO apI/ICI)MeTI/I‘IeCKOFO,

HauOO0JbIIEr0 (HAUMEHBILIEr0) 3HAUEHUS
nuarnaszoHa. Beruucnenue koagunnenta
KOppeJsuu IByX psiioB naHHbIX. [locTpoeHue
CTOJIOYATHIX, TMHEWYAThIX U KPYTOBBIX JHATrPaMM.
[Toctpoenue rpadukos pynkuuii. [londop nunumn
TPEHJ1a, PELICHHE 3a]1a4 IPOTHO3UPOBAHUS.
YucneHHoe pellieHue YpaBHEHU ¢ TOMOIIbIO
nojoopa napamerpa. ONTUMHU3ALKS KaK TOUCK
HaWIYYIIEro peleHus B 3aJJaHHbIX YCIOBHUSX.
Lenesas ¢pynkuus, orpannueHus. JlokaiabHble U
IJ100aTbHBI MUHUMYMBI 11€J1I€BOM (DYHKITHH.
Pemenue 3a1a4 onTUMU3aUKU C IOMOIIBIO
AJICKTPOHHBIX TAOJIHUII

[IpuBOaUTE IPUMEPHI 33/1a4 aHAJIW3A JAHHBIX.
[TosicHAT Ha IpUMeEpax MOCIe10BaTEIbHOCTD
peleHys 3a/1a4 aHalIu3a JaHHbIX.

Pemare npocTele 3a7auu aHanMu3a JaHHBIX C
IIOMOIIBIO 3JICKTPOHHBIX Ta6JII/II_I.

Hcnonb30BaTh COPTUPOBKY U (DUIBTPHI.
Hcnonb3oBath cpencTBa Aen0BoN rpaduku J1Is
HarJISIIHOTO NIPEJCTAaBICHUS JaHHbIX. Periath
IIPOCTHIC pacqéTHme U OIITUMHU3AIIMOHHBIC 3aJa4H C
HOMOILBIO 3JIEKTPOHHBIX TAOJIHII.
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11 KUIIACC

Ne HanmenoBanme Koanue IIporpammHoe coaepskanmne XapakTepucTHKA NeITeJIbHOCTH 00y4a0IMXCs
n/n pa3iesioB U TeM CTBO
y4eOHOro npeamera 4aco0B
Pasznea 1. TeopeTruyeckue 0CHOBbI HHPOPMATHKH
Teopernueckre noX0bl K OLICHKE XapakTepu30BaTh pa3IMYHbIE TEOPETUUECKHE
KOJIM4ecTBa HHPOpMaIUu. MOJIXOJIBI K OIIEHKE KOJIMYEeCTBA UH(POPMAIIHH.
3akoH agauTuBHOCTH HH(pOpMarun. Popmyra OnuchIBaTh U3y4yaeMble AITOPUTMBI CKATHS JTAHHBIX,
Xaptnu. Madopmaiius 1 BEpOSITHOCTb. CPaBHHMBATh PE3YJIbTAThI UX PAOOTHI.
®opmyna [1lenHona. Pemrate 3a1aun Ha onpeielIeHUE BPEMEHH NIEpe1adn
AJNTOPUTMBI CHKATHSI TAHHBIX. JTAHHBIX 10 KaHAJy CBSI3U C U3BECTHBIMU
Anroputm RLE. Anropurm Xaddmana. xapaktepuctukamu. [10ACHATh NPUHIIUIIBI
Anroput™m LZW. AnropuTMmsl c:xatus JaHHBIX oOHapyXeHHsI U UCIIPABJICHUS OIHUOOK MpH Iepeaayde
C MOTEPSIMU. Y MEHBIIIEHNE TTTyOUHBI JAHHBIX C TIOMOIIBIO TTOMEX0YCTOMYUBBIX KOJ/OB.
KoJupoBaHus 11BeTa. OCHOBHBIE UIEH [losicHATH 3HaUEHUE TOHATHI
anroputmoB ckarust JPEG, MP3. «CHUCTEMAay, «ITOJICHCTEMAY),
HNudopmarnus u CkopocTh nepeiaun JaHHBIX. 3aBUCUMOCTh «cucTeMHBIN 3 exT,
1.1 | undpopManmoHHbBIE 10 BPEMEHHM Nepeiayd 0T HHPOPMAIIMOHHOTO «yIpaBlIEHUE»; 3HaU€HUE OOPaTHOM CBSI3U IS
IIPOLIECCHI 00BEMa TaHHBIX U XapaKTEPUCTUK KaHama JOCTH>KEHHUS 1I€JIU YIIPABJICHHUS.

cBs3u. [IprunHbI BOBHUKHOBEHUS OMMOOK TIPH
nepeaayde qaHHbIX. Kosbl, mo3Bosstonie
0oOHapyXHBaTh U UCTIPABIISITH OMINOKH,
BO3HUKAIOIIKE MPU NEepeaaue JaHHBIX.
Paccrosinue
Xsmmunra. KogupoBanue ¢ nmoBTOpeHHEM
outos. Koapr XoMMuHra.
Cuctrembl. KOMIIOHEHTHI CUCTEMBI U UX
B3auMozeiicTBue. CucteMHbiii 3 PexT.
Ympasrnenue Kak nHHOPMAIMOHHBIN TPOIIECC.
OOGparHas CBsI3b

12 | Monemposanue 8 Mopenu u mogenupoBanue. Llenn Ornpenenarb NOHATUS «MOJAECIIbY, «KMOJEITHUPOBAHUEY.

MOJICIIMPOBAHUS. AJIEKBATHOCTh MOJICITH

KiaccudunmpoBaTs MoeIu 10 3a1aHHOMY




MOJIETTUPYEMOMY OOBEKTY WIJIH MPOLIECCY, LEH
MozenupoBanus. opmanuzanys NpUKIaIHbIX
3anad. [IpencraBnenue pe3ynbpTaToB
MOJICIIMPOBAHUS B BUJIE, YIOOHOM ISt
BOCHPHUSTHUS YEIIOBEKOM.

I'padmyeckoe npencTaBaeHUE TaHHBIX (CXEMBI,
tabnuiel, rpadukn). I'padpr. OCHOBHBIC
nousatusi. Buner rpagos. Onmcanue rpados ¢
MTOMOIIBI0 MAaTPHUIl CMEKHOCTH, BECOBBIX
MaTpHll, CHUCKOB CMEKHOCTU. Pemenue
QITOPUTMHUYECKHX 3a]1a4, CBS3aHHBIX C
aHanu30M rpadoB (MOCTpoeHrne ONTUMATBLHOTO
MyTU MEXAY BepIInHAMU rpada, onpeaeieHmue
KOJIMYECTBA PA3JINYHBIX ITYTEH MEXAY
BEpIIMHAMU OPUEHTHUPOBAHHOTO
AIMKIIMYECKOTo Tpada).

JHepesps. bunapHoe nepeBo. JlepeBbs OKUCKA.
Crnoco6s1 00x0ma nepesa. [Ipencrabnenue
apu(mMeTHyeCKuX BhIpa)KEHUH B BUJE JIEpeBa.
JIMCKpETHBIE UTPBI IBYX UTPOKOB C MOJTHON
undopmanueii. [loctpoenue nepesa nepedopa
BapUaHTOB, ONMCaHUE CTPATETHUH UTPHI B
TabnnyHON (hopme. BeMrpbiiiHble U
IIPOUTPHIIIHBIE MO3ULNU. BeIUrphIIIHbIE
CTpaTeruu.

CpencTBa HCKYCCTBEHHOTO MHTEIIEKTA.
CepBuChl MAaIMHHOTO MIEPEBOJA U
pacrno3HaBaHMs YCTHOW peun. KorHuTHBHEIE
cepBHChl. enTudukanms u nouck
n300pakeHui, pacro3HaBaHue JIUII.
CamooOyuaromuecs: cucteMbl. VIcKycCcTBEHHBIH
UHTEJJIEKT B KOMIIBIOTEPHBIX UIPaXx.
Hcnonb30BaHne METOI0B HCKYCCTBEHHOTO
MHTEJUIEKTa B 00YYaIONINX CHUCTEMaX.

ocHOBaHUI0. Onpenenars nenb MOACIUPOBAaHUs B
KOHKPETHOM CJIy4ae.

[IpuMeHATH anropuTMbl HAXO0XKIEHUS KpaTdanIInx
myTel MeX 1y BepIIMHAMH OPUEHTHUPOBAHHOTO Tpada.
[IpuMeHTH anropuTMBI OIIPENEICHHS KOJIUYECTBA
Pa3IUYHbIX MTyTEH MEX1y BEpIIUHAMUI
OPUEHTUPOBAHHOI'O AlIMKINYECKOro rpaga.
[IpuBoNTE IpUMEPHI UCIIOJIB30BAHNUS JEPEBHEB U
rpadoB IpHU ONMUCAHUH OOBEKTOB U MPOLIECCOB
OKPY’KaloIlEero Mupa.

Crpoutsb nepeBo nepedopa BapuaHTOB.
XapakTepu3oBaTh UTPY KaK MOJENIb HEKOTOPOM
CUTYallUH.

JlaBaTh onpeiesieHne BBIMTPBIIIHON CTPATErUH.
OnuceiBaTh BEIMTPBIIIHYIO CTPATETUIO B 3aJaHHOU
UTPOBOM cuTyaluu B (hopMe JepeBa WK B TAOIUYHOM
bopme.

[TosICHATH MOHATUS «MCKYCCTBEHHBIA HHTEIJIEKT,
«MaluHHOE 00yueHuey. [IpuBoauTh MpUMeEpHI 3a1a4,
pEIIaeMBbIX C IIOMOILBIO HCKYCCTBEHHOTO HHTEIIEKTA.




Hcnonb30BaHre METO0B HCKYCCTBEHHOTO
WHTEJUIeKTa B poboTtorexHuke. UHTepHeT
Bemieil. [lepcriekTuBbl pa3BUTHS
KOMITBIOTEPHBIX UHTEIIEKTYaIbHBIX CUCTEM.
Heitponnsie cetn

HToro no pazneny 18
Pa3znes 2. AjiropuT™Mbl 1 NIPOrpaMMHPOBaHNe

dopmanusanus NOHATHA aropurMa. MamuHa [TosiICHATH MOHATHS «BBIYMCIIUTEIBHBIN IIPOLIECCY,
ThropyHra Kak yHuBepcajabHas MOJEINb «CJI0KHOCTb aIrOpUTMay, «3(h(HEeKTUBHOCTD
BBIYMCIICHUM. anroput™ay. [IpuBoauts mpumMepsl 3hHeKTHBHBIX
Teznuc Uépua—Thropunra. alrOpUTMOB.
Mamwuna Ilocra. CocTaBnsiTh NporpaMMsl j1sl MalivHbl ThlOpUHTa.
Hopmanehsie anropugmsr Mapkosa. Hcnonb3oBaTe HOpMasbHbIE anropupmsl Mapkosa.
AJropuTMHUYECKH HEpa3pelIuMble 3a7auu. 3agada JlaBaTh OLIEHKY CIIO)KHOCTH U3BECTHBIX AJITOPUTMOB.
OCTaHOBaA.

21 DNEeMEHTHI TEOPUH 6 HeB03M0OXHOCTE aBTOMAaTHYECKON OTJIAIKH

aJITOPUTMOB IIPOrPaMM.
OneHka ClI0)XKHOCTH BbIYUCIIEHUH. Bpemst paboThl 1
00BEM UCTIONIb3yeMON aMsITH, UX 3aBUCUMOCTb OT
pa3Mepa UCXOJHBIX AaHHbIX. OlLeHKa
ACUMITOTUYECKON CII0KHOCTH aJIFOPUTMOB.
ANTOpUTMBI NOJMHOMHUAIBHOU CII0KHOCTH.
Ilepebopubie anroput™sl. [IpruMeps! pa3aMuHBIX
AITOPUTMOB PEIIEHUs OAHOU 3aa4l, KOTOPbIE
MMEIOT Pa3JIMYHYIO CI0KHOCTh
[Tonck mpoCThIX YKCeEN B 3aJaHHOM JIMAIIa30HE C Hcnonb30BaTh anroput™ «pemero IparocheHay 1is
MIOMOIIIBIO ANITOPUTMA «peleTo DpaTocheHar. IIOMCKA IPOCTBIX YKUCEII B 3aJJAHHOM JIUAIIa30HE.
MHoropa3psgHble Lenble uncia, 3agadd JNMHHON | [loScHATh mpuHLIMITBI 00paOOTKH MHOTOPA3psIIHBIX
ASTOPHTMBI 1 apupmeTnxu. CroBapH (aCCOIIMaTUBHBIE MACCUBBI, | IEJIBIX YUCEN U pEau30BbIBaTh COOTBETCTBYIOIINE
2.2 28 otobpaxenus). Xam-tabaunesl. [Tocrpoenne QITOPUTMBI Ha SI3bIKE IPOTPAMMHUPOBAHUSL.

CTPYKTYpPBI TaHHBIX

an(aBUTHO-4aCTOTHOTO CJIOBaps IS 33JaHHOTO
TEKCTa. AHAJIN3 TEKCTA HA ECTECTBEHHOM SI3BIKE.
Brigenenue mocinenoBaTeIbHOCTEH M0 Ia0JIOHY.
Perymnsipubie BeipaxeHusi. YaCTOTHBIN aHAIN3.

[IpumensTH coBapu (accoMaTUBHBIE MACCHUBBI,
O0TOOpakeHHMs) B 3a7ja4aX 00pabOTKH JaHHBIX.
BbINomHATE IPOCTON aHAINU3 TEKCTA Ha
€CTECTBEHHOM $I3bIKE, B TOM YHCJIE C UCIIOJIb30BAHUEM




Creku. AHanu3 NpaBUIBLHOCTH CKOOOYHOTO
BbIpakeHus1. Beruncienne apupmMeTnyeckoro
BBIPAXKEHUS, 3aIIMCAHHOTO B TOCTGUKCHOMN (opMme.
Ouepenu. Vicnionp3oBanue oyepenu JUist
BPEMEHHOI0 XpaHeHUs JaHHbIX. CBSI3HbIE CIIUCKH.
Peanuzanus creka u o4epenu ¢ MOMOIIBIO CBS3HBIX
cIUCKOB. Anroputmbl Ha rpadax. [loctpoenue
MUHHMAaJIBHOTO OCTOBHOTO JIepEBa B3BEIIEHHOTO
CBSI3HOT'O HEOPUEHTHPOBAHHOTO Tpada.

Oo6xox rpada B rmyouny. O6xon rpada B MIMPHHY.
KonnuecTBo pa3nuyHbIX MyTel MEXAy BEpIIUNHAMU
OPUEHTHPOBAHHOTO AIIMKIMYECKOT0 rpada.
Aunroput™m JIeHKCTpHI.

Ausroput™m @noitga—Yopmasna. Jlepesps.
Peanusanus gepeBa ¢ MOMOIIBIO CCHUTOYHBIX
CTPYKTYP.

JIBonunsie (bunapHbie) nepeBbs. [locTpoeHue
JiepeBa I 3aJaHHOTO apU(PMETHIECKOTO
BbIpakeHUs. PeKypcuBHBIE aITOPUTMBI 00X0/1a
nepesa. Vcnonap3oBaHue cTeka U o4epenu A
o0xoxa aepeBa. JlMHaMU4eCKOe MPOrpaMMHPOBAHNE
KaK METOJ pelIeHUs 3a/1a4 C COXpaHEHHEM
MIPOMEKYTOUHBIX PE3yJIbTAaTOB. 3a/1a4H, perraeMble
C TIOMOIIBIO TUHAMUYECKOTO MTPOrPaMMHUPOBAHUS
BBIYHCJICHUE PEKYPCUBHBIX (DYHKIIUHN, ITOACUET
KOJIMYECTBA BAPUAHTOB, 3374l ONITUMHU3AINH

PETYISPHBIX BBIPOKEHUIH.

[TosicHATH MPUHIUTIBI PAOOTHI CTEKA W OYEPE/IH,
UCIIOJIB30BaTh CTEKU M OYEPEIU TS PCIICHHSI
QITOPUTMUYECKHX 33]1a4. Peann30BbIBaTh U
WCITOJIB30BaTh JBOMYHBIC (OMHAPHBIE) 1EPEBbS U
rpadbl 1715 perieHus 3a1a4 00padOTKH TaHHBIX.
Hcnonp30BaTh AMHAMHYECKOE TIPOTPAMMHUPOBAHHE
JUTSL BEIYMCIICHUS] PEKYPCUBHBIX (PYHKIIHIA, TIOICYETA
KOJINYECTBA BAPUAHTOB M PELICHHS 33124
ONTHMHU3AIIHH.

2.3

OCHOBBI O0OBEKTHO-
OPUEHTHUPOBAHHOT'O
MIpOTrpaMMHUPOBAHUS

16

[Tonsatue 06 06 BEKTHOOPUEHTUPOBAHHOM
nporpaMMmupoBanui. OO0beKTHI U Ki1acchl. CBoMcTBa
U METOJIbl 0OBEKTOB.

OO0beKTHO-OpUEHTHPOBAaHHBIN aHanu3. Pa3paboTka
IpOrpamMM Ha OCHOBE OOBEKTHO-OPUEHTHPOBAHHOTO
nojaxozaa. MHkancynsanus, HaclieIoBaHHe,
MOTUMOP(PH3M.

Cpensl ObICTPOH pa3pabOTKH MPOTPAMM.

ITosICHATH OCHOBHBIE TPUHLUIIBI OOBEKTHO-
OPUEHTHPOBAHHOTO TIPOTPAMMHUPOBAHHS.
[IpoekTHpoBaTh U MCIIOJIB30BATh MIPOCTHIE KIIACCHI
00beKTOB. [IpoeKkTHpoOBaTh HEPAPXUU KIIACCOB JIJIS
OTIMCAHMS IPEIMETHON 00JIaCTH.

Pa3zpabarpiBaTh nmporpaMMbl ¢ rpaguIecKuM
unTepdeiicom. 3ydats BTOPOIl sI3bIK
IPOrpaMMHUPOBAHUS




[IpoektupoBanue uurepdeiica mosp3oBares.
Hcnonp30BaHne rOTOBBIX YIPABIISEMBIX 2JIEMEHTOB
JUIS IOCTpOeHUs UHTepdeiica.

O0630p A3bIKOB MporpammupoBanus. [lousTre o
napajaurmax nporpaMMmupoBanus. Mzyuenue
BTOPOTO SI3bIKa IPOIPaMMHUPOBAHHUS

Hroro no pazueny 50
Paznen 3. UndopmanmoHHbie TEXHOJIOTHH
DTanbl KOMIIBIOTEPHOMATEMATHYECKOTO BoiaensTe 3Tanbl KOMIBIOTEPHO- MATEMaTHYECKOTO
MOJIETMPOBAHUS: IOCTAHOBKA 33J1a4ul, pa3paboTka MOJIETMPOBAHUS U PEAIN30BbIBATh UX C IIOMOIIbIO
MOJIETIH, TECTUPOBAHUE MO/JIEIH, KOMIIBIOTEPHBIN IPOrpaMMHOTO 0OeCTIeYeHUsI.
9KCIIEPUMEHT, aHAJIU3 PE3YJIbTAaTOB [TosicHATH HEOOXOAUMOCTH U CYILIHOCTb
MOJIETTUPOBAHUSI. JTUCKPETHU3AINH [TPH PEIICHUH BHIYUCITUTEIbHBIX
JluckpeTru3anus mpu MaTeMaTHIeCKOM 3a/1a4 ¢ IOMOUIbIO0 KOMIIIOTEPOB.
MOJIETTUPOBAHUU HEMPEPHIBHBIX MPOIECCOB. Hcnonb30BaTh MMUTAIIMOHHOE MOJEIIMPOBAHKE, B TOM
MonenupoBanue 1BHKeHuUs. MojenupoBaHue YHCJie HA OCHOBE BEPOSITHOCTHBIX MOJIEIIEH.
KomnerorepHo- ounonorndeckux cucrem. Matemaruueckue monenu | OOpabaTeiBaTh pe3yibTaThl SKCIIEPUMEHTA.
3.1 | maremarudeckoe 8 B DKOHOMHKE. BBIUHCIUTEIIBHBIE SKCIIEPUMEHTHI C
MOJIeTTUPOBAHUE Mozensimu. KomnbroTepHoe MofeTupoBaHue

cucteM ympasiienus. O0paboTka pe3yJbTaToB
JKCIIepUMeHTa. MeTo] HAauMEHBIITNX KBaJpaToOB.
OneHka 4MCI0BBIX TApaMETPOB MOJEIUPYEMbIX
00BEKTOB M IpoleccoB. BoccranopneHue
3aBHCHUMOCTEH MO pe3ysbTaTaM SKCIIEPUMEHTA.
BepositHocTHbIe MOaenu. Metoast MouTe-Kapio.
Nmurtanmonnoe moaenupoanue. CucteMsl
MaccoBOr0 00CITyKMBaHUS
TabGnuunble (pensuroHHbIe) 0a3bl TaHHBIX. XapakTepr3oBaTh 0a3y JaHHBIX KaK MOJIEIhb
Tabnuma — npeacTaBieHne CBEACHUA 00 peaIMeTHOM obaacTu.
OJIHOTUIHBIX 00bekTax. [lone, 3anuce. Kirou [IpoekTupoBaTh MHOTOTaOIUYHYIO 0a3y JTaHHBIX.

3.2 | ba3bl qaHHBIX 10 Tabnuiel. Pabota c roroBoii 0a3oil JaHHBIX. Ocy1iecTBIATh BBOA U pEAAKTUPOBAHUE JaHHBIX.

3anonHenue 6a3bl JaHHBIX. [loMCK, COpTUPOBKA U
¢GunbTpanus JaHHBIX. 3aIpOCkl Ha BEIOOPKY

JIAHHBIX. 3alIpOChl C MapaMeTpamu. Boeruucisembie

OcCyIIEeCTRIATh COPTUPOBKY, TTOMCK M BBIOOP JTAHHBIX
B rOTOBOI 0a3e TaHHBIX.
dopMHUpOBaTH 3aITPOCHI HA TTOMCK JIAHHBIX B Cpejie




MoJIsl B 3aIlpocax.
MHoroTtabiau4Hbie 0a3bl JaHHBIX.

Tunsl cBsizeit Mex1y TaOauIaMu. BHEIITHMIA KITFOY.
LenocTHOCTH Ga3bl JaHHBIX. 3aIIPOCHI K
MHOI'0TAa0IMYHBIM 0a3aM JaHHBIX.

OcHOBHBIE PUHIIUITEI HOpMATH3aIuu 0a3 TaHHBIX.
S3pik ynpasienus nanaeiMu SQL. Coznanue
MPOCTHIX 3aMPOCOB Ha s3bike SQL Ha BEIOOPKY
JaHHBIX U3 OJTHOM TaOJIUIIBI.

Hepensmonnsie 6a3bl JaHHBIX. DKCIICPTHBIC
CHCTEMBI

CHCTEMBI yIpaBiieHHs 0a3aMH JTaHHbIX.
YrpaBiarh 6a30il JaHHBIX € [TOMOLIBIO IPOCTHIX
3anpocoB Ha sizbike SQL.

[TosicHATh OOacT NPUMEHEHUs, TOCTOUHCTBA U
HEJI0OCTAaTKU HEPENIIMOHHBIX 0a3 J1aHHBIX B
CPaBHEHUH C PEISLUOHHBIMHU.

Nutepuer-npwinoxenus. [lonstue o cepBepHOii U
KJIMEHTCKOM 4acTsIX caiTa. TeXHOJIOTUs «KIUEHT —
cepBep», €€ I0CTOMHCTBA U HeAOCTaTKU. OCHOBBI

[TosICHATH MPUHITUTIBI TEXHOJIOTHH «KJIHCHT — CEPBEP»
Ha MpUMepe B3auMO/JIeHCTBUS Opay3epa U BeO-
cepsepa. Co3aaBarh poCThie BEO-CTPaHULIbI,

3.3 Be0-caitTel 14 si3bika HTML u xackaaasix Tabsmi ctuiei (CSS). ucnounb3ys sa3b1k pazmetku HTML, kackannbie
Cuenapuu Ha s3bike JavaScript. @opmbl Ha BeO- TaOIHIIBI CTUJIEH U CIIeHapUH Ha si3bIke JavaScript.
cTpanulie. Pa3menienue Be6-caiiToB. Ycemyra OnuceIBaTh TEXHOJIOTHIO pa3MEIIEHUS CATOB B CETH
XOCTUHTa. 3arpy3ka (ailjioB Ha calT WHTepHer.
BBoa n300pakeHuii ¢ UCOIB30BAaHUEM PA3TUYHBIX | BBHIMOTHATH 00IIYI0 KOPPEKIUIO ITU(POBBIX
U (ppoBBIX YCTPOHCTB (LU(DPOBBIX PoToanmapaToB | u3oOpaxkeHuid. [IpuMEHSATh HHCTPYMEHTBI
1 MUKPOCKOIIOB, BHIEOKaMep, CKAaHEPOB U APYTUX | rpaduuecKkoro pelakropa K OTAEIbHBIM 00JIacTsIM
YCTPOWCTB). n300paKeHUsI.
I'padmueckuit penakrop. Pazpemienue. CTpouth MHOTOCIIOIHBIE N300paKEHUS C
Kanpuposanue. HcrpasieHne nepCrieKTHBEL WCIOJIb30BAHUEM MAaCOK, TOTOBUTH WILTIOCTPAIAH IS
I'ucrorpamma. pa3MerieHusi Ha BeO-caiiTax, co37aBaTh

34 | Kommbiorepnas rpadka 8 Koppeknus ypoBHEH, KOPPEKITUS I[BETA. aHUMHUPOBaHHBIC N300paxenus. Co3aBaTh

Ob6eciBeunBaHue IIBETHBIX H300pakeHU. PeTyIb.
Pa6ora c obnactsamu. OunbTpsl.

MHorocnoitHble 1300pakeHuUs.

TekcTtoBele cion. Macka ciosa. Kanamsl.
Coxpanenmue BoiaeneHHoi obnactu. [loaroroska
WJUTFOCTpAITUil 171 BeO-caliTOB. AHUMHUPOBAaHHBIE
N300paskeHHMsL.

Bekropnas rpaduka. [IpuMuTHBEL

BEKTOPHBIE N300PAKEHMS C IIOMOLIBIO PEIaKTOpa
BEKTOPHOM rpaKH UM UHCTPYMEHTOB TEKCTOBOTO
porueccopa.




W3MeHeHue nopsiika 3J1eMEHTOB.
BripaBHuBanue, pacnpeaenenue. ['pynnuposka.
Kpussie. DopMmaThl BEKTOPHBIX PUCYHKOB.
Hcnonb3oBanue KoHTYpoB. Bekropuszanus
pacTpoOBbIX U300pAKEHUH.

[IpuHIMIIBI TOCTPOEHUS U PEAAKTUPOBAHUS
TpEéxMepHbIX Mojenell. CeTouHble MOJEIH.
Matepuansl. MoaenupoBaHie HCTOUHUKOB
ocsenieHus. Kamepsl. ATUTHBHBIE TEXHOJIOTHU
(3Dnpunrepsr). [louarue o BupTyanbHou
PeaIbHOCTH U JONOJHEHHOM peabHOCTH

[IpuHIMIBI HOCTPOEHUS U PEAAKTUPOBAHUS
TpEXMEpHBIX Mozeiel. CeTOYHbIE MOJIEIH.
Marepuansl. MoznenupoBaHue UCTOYHUKOB
ocseleHus. Kamepsl. AIIUTUBHBIE TEXHOIOTUH

[TosicHATH MPUHIIUITBI TOCTPOEHUST TPEXMEPHBIX
MOJIEJIEH.

BrinonHsaTe onepanuu mo moCTPOSHUIO U
PEAAKTUPOBAHUIO TPEXMEPHBIX MOJIEIICH.

3.5 | 3D-monmenupoBaHue 8 .
(3Dnpuntepsr). Pa3zmemiaTs Ha BUPTYalbHOM CIIEHE HCTOYHUKHU
[lonsTHE O BUPTYAIBHOI PEAIBHOCTH U ocBelleHus U kamepsl. [IpuBoanTe npuMepsl
JOTIOJTHEHHOM PEAIBHOCTH HCIIOJIb30BAaHUsI TEXHOJIOTUI BUPTYaJIbHON U
JIOTIOJIHEHHOM pealbHOCTH.

Wroro mo pazneny 48

Pe3sepBHOE Bpems 20

OBIIEE KOJIMYECTBO 136

YACOB IIO ITPOTPAMME




YYEBHO-METOJNYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O
IMPOLECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1J151 YHEHUKA

* Undpopmaruka (B 2 gactsix), 10 knace/ [Nomsixos K.1O., Epemun E.A., OGmecTBo ¢
orpanu4eHHON oTBeTcTBeHHOCTHI0 «BMTHOM. JlaGopaTtopus 3HaHUIT»; AKITHOHEPHOE
obmmectBo «M3narenscTBO «IIpocBerienne»

* Unpopmaruka (B 2 wactsx), 11 kmace/ I[Honsikos K.1O., Epemun E.A., OGmiectBo ¢
orpanndeHHOM oTBeTcTBeHHOCThI0 « BUHOM. JlaGopaTopust 3HaHU»; AKITMOHEPHOE
obmmectBo «M3narenscTBO «IIpocBemieHne»

METOJAUYECKHUE MATEPHUAJIBI JJIS1 YYUTEJISL
WNudopmaruka. 3agaunuk. 10-11 xnaccel. ba3oBslit 1 yrinyoneHHbIi ypoBHH. B 2 yacTsx.
Astop(s1): [Tonsikos K. 1O. / Epemun E. A.

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETU
HUHTEPHET
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